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Hydrocarbon, C28H 68, m .p . 63°, and acid, 
C18H 3GOo, m .p . 55°,"from cow 's pregnancy urine. 
—See A. ,“1939, m ,  144.

Influence of su b stitu en ts on additive reactivity  
of ethylene derivatives.—See A., 1939, 1, 206.

O xidation of etbylenic hydrocarbons by selen i- 
ous anhydride. A. G u ille m o n a t (Ann. Chim., 
1939, [xi], 143—211; cf. A., 1936, 51; 1937, I I , 405; 
1938, I I , 268).—The oxidation is effected by the 
gradual addition of finely divided S e0 2 to a solution 
of the hydrocarbon in A c0H -A c20 . W ith hydro
carbons CRMeiCHMe a considerable proportion of the 
initial m aterial always remains. Oxidation occurs a t 
the m ost substitu ted  C atom s vicinal to  the  C having 
the ethylenio linking, thus giving 
OH'CHR-CMelCHMo where R  may be H . The radicals 
form the series CH2I, Me, CH: in order of decreasing 
facility of oxidation; this effect is so m arked th a t  
one product usually results in overwhelmingproportion, 
e.g., CMeEtlCHMe gives 34% of OH-CHMe-CMelCHMe 
and only 1% of OH-CH2-CEt:CHMe, and CMe,:CHEt 
gives only OH-CH2-CMe'.CHEt. Steric influences 
appear w ithout effect since CMeBuv!CHMe and 
CPhEtiCHMe afford OH-CByCBunCHMe and 
OH-CHMc-CPhX’HMe in good yield. CMe2:CHMe is 
oxidised to  ^-methyl-A^-butenyl acetate, b.p. 148— 
150°, hydrolysed [Ba(OH)2] to  ¡5-methyl-Ap-buten-oc- 
ol, b.p. 136— 138°, identified by hydrogenation to 
CHM eEt-CHvOil and by oxidation to  tiglaldehyde, 
b.p. 114—118° (semicarbazone, m.p. 225°). 
CMeEtlCHMe yields °>-acetoxy-y-methjl-AY-pentene, 
b.p. 57—59°/19 mm., hydrolysed to  y-methyl-A9- 
penten-8 -ol, b.p. 54—56°/18 mm., and y-acetoxy- 
methyl-&P-pentene, b.p. 65—67°/19 mm., hydrolysed 
to  y-hydroxymethyl-A^-pentene, b.p. 149— 150°/760 
mm., oxidised to the corresponding aldehyde (semi
carbazone, m.p. 198°; j)-nitrophenylhydrazone, m.p. 
154— 155°). §-Bromo-y-methyl-Ay-pentene, b.p. 62—  
64°/32 mm., from the corresponding alcohol and PB rs, 
is transformed by MgMeBr into fry-dimethyl- Ay- 
pentene, b.p. 91°/760 mm., oxidised by Se0 2 to  un
changed m aterial possibly containing a little Py- 
dimethyl-Aay-pentadiene, and P-isopropyl-A^-butenyl 
acetate., b.p. 75—77°/28 mm., hydrolysed to  ¡3-iso- 
propyl-A^-biden-ac-ol, b.p. 65—67°/24 m m .; this is 
reduced (Adams) to  p-t'sopropylbutyl alcohol and 
oxidised to  a-i'sopropylbutaldehyde (semicarbazone, 
m.p. 125°). CMeBuv!CHMe yields fi-tert.-bulyl-A?- 
butenyl acetate, b.p. 82°/22 mm., hydrolysed to  ¡3-tert.- 
butyl-A^-buten-a-ol, b.p. 82°/22 mm., which affords 
MeCHO when ozonised. fi-Methyl-A^-pentene gives 
^-methyl-A^-pentenrjl acetate, b.p. 61—63°/12 mm., 
whence fS-methyl-A9 -penten-a-ol, b.p. 61—63°/14 mm.,

identical with the product of the  reduction of methyl- 
ethylacraldehyde. y-Phenyl-Av-pentene, b.p. 87—89°/ 
17 mm., obtained by dehydration of CPhEt2-OH 
derived from EtOBz and M gEtBr, is oxidised to  
$-acetoxy-y-phenyl-Av-pentene, b.p. 127— 130°/20 mm., 
hydrolysed to  y-phenyl-Av-penten-$-ol,b.'p. 122°/18mm.

In  the case of cyclic hydrocarbons w ith a double 
linking in the ring, oxidation results in the replace
m ent by OH of H  attached to C in the  a-position to 
the double linking and always occurs in the ring if 
there is a possibility of oxidation. In  consequence 
of dehydration of the tert. alcohol formed initially, the 
oxidation of CH leads to  a diene w ith conjugated 
double linkings; these are also produced by oxidation 
of hydrocarbons w ith a cyclic, di-tert. double linking. 
Ethyl-A 1-c»/ctohexene is oxidised to  2-e<%Z-A2-cyclo- 
hexenyl acetate, b.p. 89—90°/15 mm., hydrolysed to 
2-ethyl-A2-cyc\ohexen-l-ol, b.p. 82—83°/12 mm., which 
is oxidised to  2-ethyl-A2-cyclohexenone, b.p. 78—80°/15 
mm. (semicarbazone, m.p. 175°). Ethyl- A1-cyclo-
pentene, b.p. 105— 106°, gives 2-ethyl-A2-cyclopentenyl 
acetate, b.p. 75—77°/20 mm., whence 2-ethyl- A2-cyc\o- 
pentenol, b.p. 74—75°/20 mm., oxidised to  2-ethyl-A2- 
cyclopentenone, b.p. 78°/27 mm. (semicarbazone, m.p. 
190°). 1-Methyl-A1-cyciohexene is oxidised to  2- 
methyl-A2-«/cfohexenol, which is converted by PB r3 
into l-bromo-2-melhyl-A2-cyc\ohexe?ie, b.p. 78— 79°/26 
mm., transformed by MgMeBr into 1 : 2-dimethyl-A2- 
cvclohexene, b.p. 130—131°/768 mm. This is oxid
ised by Se02 to  o-xylene and 2 : 3-dimethyl-A1:S- 
cf/ctohexadiene (I), hydrogenated to  1 : 2-dimethyl-A1- 
cyclohexene (II) and transform ed by maleic anhydride 
into the  adduct, C12H 160 3, m .p. 122— 123°. (II), b.p. 
135— 137°/760 mm., is oxidised to  (I), further identi
fied by condensation w ith (iC-C02Me) 2 to  Me2 4 :5 - 
dim ethyl-1  : 4-cwd'oethylene-l : 4-dihydroplithalate, 
pyrolysed to  C2H . and an ester hydrolysed to  4 :5  :1 :2 -  
CjH 2Me2(C02H )2

Oxidation of aUphatic hydrocarbons with a di-sec. 
double linking occurs generally to  only a slight extent 
and gives very little identifiable product. L ittle  or 
no pptn. of Se occurs. Oxidation occurs a t  the  C 
in the a-position to  the double linking. CH2 is 
more readily oxidised than  Me. A double linking a t 
the  end of a chain is as active as a  di-sec. double 
linking bu t in consequence of rearrangem ent a  prim ary 
and not a sec. alcohol is obtained. I f  radicals CH2 
are present on each side of the ethylenic carbons, both 
radicals are oxidised and m ixtures of alcohols are 
obtained which may become complicated further as a 
consequence of rearrangements. A^-Pentene is oxid
ised to  $-acetoxy-Av-penUne, b.p. 135— 137°, hydro
lysed to  Av-penten-$-ol, b.p. 118—121°, which is 
hvdrogenated (Adams) to  pentan-pS-ol, b.p. 116— 118°. 
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A“-Hexene is transformed into A^-hexenyl acetate, b.p. 
165—170°, hydrolysed to  A^-hexen-a-ol, b.p. 156°. 
Oxidation of A!-nonene gives an acetate, b.p. 89— 
91°/15 mm., giving a nonenol, b.p. 85—8 7 °/ll mm., 
hydrogenated to  a nonanol, b.p. 90—91°/18 m m .; 
since a cryst. derivative of this alcohol could not be 
obtained it  is probable th a t the product is a mixture. 
Similarly, Ay-nonene appears to yield m ixtures of 
nonenyl acetates, b.p. 99—100°/17 mm., nonenols, 
b.p. 93—95°/15 mm., and nonanols, b.p. 93°/17 mm. 
Cyclic hydrocarbons with doubly linked tert. C are 
somewhat less readily oxidised than  those with a 
di-sec. ethylenic linking bu t give yields of the  order
30—40% ; the general behaviour is similar to th a t of 
the corresponding aliphatic compounds. Thus cyclo- 
hexene yields A2-c»/cZohoxcnyl acetate, b.p. 68—70°/15 
mm., hydrolysed to  A1-cÿcîohexen-l-ol (phenyl- 
urethane, m.p. 106-5—107-5°). 3-Methyl-A^cj/c/o- 
hexene, b.p. 102°/760 mm., yields 4-?nei7ti/Z-A2-cycIo- 
hexenyl acetate, b.p. 88—90°/20 mm., hydrolysed to
4-methyl-A2-cyc\ohexen-l-ol, b.p. 65—66°/6 mm. 
[identified by hydrogenation to  4-methylcyctohexanol, 
b.p. 169°/760 mm. (phenylurethane, m.p. 122°)], and
2-methyl-A5-cyc\ohexenyl acetate, b.p. 82—84°/17 mm., 
hydrolysed to  2-methyl-A^-cyclohexenol, b.p. 72—74°/15 
mm. [identified by oxidation to  2-methyl-A5-c?/c7o- 
hexenone, b.p. 70°/15 nun. (semicarbazone, m.p. 178—- 
180°)]. 4-Metliyl-A1-cycZohcxene is oxidised to  a 
m ixture of the acetates of 6 -, 4-, and 5-methyl-A2- 
q/cZohexenol.

The possibility th a t selenides are interm ediate 
products of the  reaction is established by the isol
ation of isoprene, tiglaldehyde, tiglic acid, and di-$- 
methyl-A^-butenyl sehnide, b.p. 97°/8 mm., by the 
action of Se02 on CHMe!CMe2 in C6H 6 a t room tem p.; 
this is characterised by the  ppts. i t  gives with 
H 4Fe(CN ) 8 and with HgCl2, by conversion by 0 3 into 
Se and MeCHO, and by pyrolysis under atm . pressure 
into Se, isoprene, and CHMe‘.CMe2 and their polymer- 
ides and by pyrolysis in AcOH into Se and tiglyl 
alcohol. The Ram an spectra of m ost of the  substances 
mentioned are recorded. H . W.

C om position of prim ary polym erisa tion  pro
ducts of propene and the butenes. H. Hoog, J. 
S m i t t e n  b e r g  , and G. H. Vis s e n  (II Congr. mond. 
Pétrole, 1937 , 2 , 489—495).—Propene, A“-, A9-, and 
iso-butene were polymerised under mild conditions 
by passage over a solid H 3P 0 4 catalyst, the define 
polymerides were hydrogenated, and the  resulting 
paraffins analysed. I t  is concluded th a t quaternary 
C do not take part in the  polymerisation, bu t a  re 
grouping m ay occur which will produce a tert. C. 
Couplings between similar C occur only to  a slight 
degree, if a t  all. Coupling between tert. and prim ary 
C takes preference of any  other possible combination. 
These conclusions may not be valid a t  high temp., 
which promote secondary reactions. R . B . C.

Spectroscopic and chem ical study of aliphatic  
terpenes. V. H ydrocarbons derived from  a li
phatic a lcohols. G. D u p o n t, R . D u lo u , and V. 
D esrb o x  (Bull. Soc. chim., 1939, [v], 6 , 83—91; 
cf. A., 1936, 1514; 1938, I I , 80).—Ram an spectra 
of the products show th a t reduction (NaNH, in liquid 
N H 3) of ¡3-geraniol or p-linalool, or (Na +  EtOH) of

myrcene, yields only ¡3-methylgeraniolene. Cyclis- 
ation (AcOH-50% H 2S 0 4) of this yields chiefly a- 
methylcyciogeraniolene (A., 1926, 1238), whilst de
hydration (anhyd. H 2C20 4) of dihydrolinalool (I) 
yields the e-, a -, and y-isomerides in the ratio 5 : 3 : 2 ,  
as shown by the Ram an spectrum and the results of 
ozonolysis and of partial hydrogenation (Raney Ni). 
Dehydration (H P 0 3 or hydrated H 2C20 4) of (I) gives 
m ixtures of aliphatic dienes w ith cyclic compounds.

A. Li.
R ate of the haloform  reaction .—See A., 1939, 

I, 205.
T rich loro-brom o- and -iodo-m ethane. J. H.

S im o n s , T. K . S l o a t ,  and A. C. M e t j n i e r  (J. Amer. 
Chem. Soc., 1939, 61 , 435—436).—CCl3-COBr (prep, 
in 70% yield from CCl3-COCl by  H B r a t  < 0°) a t 
400° gives 10% of CCl3Br and 5%  of C2E t0. Distill
a tion / 1  atm . of CC13 'C 0 I gives 75% of CC13I and 5% 
of C2E t6. CCLfCOCl a t 600° gives CC14 (10 parts), 
C2E tr, (1 part), CO, and C0C12. Anhyd. CCl3-C02Na 
and cCl3-C02Hg do not react w ith Br, even a t  high 
temp. CCl3Br and CC13I  form a t  m ost traces of M g 
derivatives. R . S. C.

S tab ilised  carbon tetrachloride.—See B., 1939,
240.

P rom oter effect of p la tin ic  chloride on Raney  
nickel.— See A., 1939,1, 208.

M anufacture of a lk a li a lk ox id es.—See B., 1939,
241.

A lkyl carbonates.—See A., 1939, I, 190, 206.
Vapour-phase cata lytic conversion of m eth y l- 

tert.-butylcarbinol and fert.-butylethylene. P. L.
C r a m e r  and A. L. G l a s e b r o o k  (J. Amer. Chem. 
Soc., 1939, 61 , 230— 232).— W hen passed over activ 
ated A120 3 a t 310° and 390°, CHMeBuy-OH (I) gives 
CH2:CHBuv (II) 64-2 and 61-5, CHMciCHPr'5 (III) 
28-2 and 21-6, and (CMe2‘ )2 (IV) 7-6% and a trace, 
respectively. W hen passed over A12(S04)3 a t  275°,
(I) or (II) gives (II) 3-5, (III) 34, and (IV) 62-5%. (II) 
is unaffected by  A1,03 a t 350°. Thus, rearrangem ent 
during dehydration of (I) by acids is due to  rearrange
m ent of the (II) prim arily formed. R. S. C.

A  (38-diene alcohol. C. K. Hotro (Compt. rend., 
1939, 208 , 40—42).—CH2:CH*CHO and Mg allyl 
bromide afford (35%) vinylallylcarbinol, converted by 
P B r5 into a desmotropic mixture, b.p. 52—57°/17 mm., 
of y-bromo-A0'- and a-bromo-Ap'-hexadiene; th is 
w ith NaOAc-AcOH or NaOAc-EtOH affords (80%) 
cL-aceioxy-A^-hexadiene, b.p. 68—70°/14 mm., hydro
lysed (E tO H -K O H ) to  hexa-A^-dien-a-ol, b.p. 71— 
72°/14 mm., which when heated (sealed tube) with 
dil. E tO H -K O H  a t  180° gives hexa-A^-dien-a-ol, b.p.
77—78°/14 mm. J . L. D.

Linalool. Isom erisation  of lin a loo l by heat
in g  under pressu re. I . P lin o l. II. isoP lin o l.
T. I k e d a  and K. W a k a tsttk i (J. Chem. Soc. Japan , 
1936, 57, 425—435, 435— 441).—I. Linalool heated 
under N , a t  250°/200 atm . for several hr. and then 
distilled yields in the final fraction the tert. alcohol, 
plinol (I), C10H 18O, m.p. 94°, b.p. 209° phenylurethane, 
m.p. 118°), which is dehydrated to  the diene plinolene
(II), C10H 16. Hydrogenation (Pd) of (I) gives
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dihydroplinol and of (II) tctrahydroplinolene.. Decomp, 
of the ozonido of (I) furnished CH20 , H C 0 2H, and a 
ketone (III), C9H 140  (semicarbazone, m.p. 158°), 
hydrogenated to  the saturated ketone, C9H 1G0  {semi
carbazone, m .p. 178°); with H 20  the  ozonide of
(I) gave a saturated  ketoglycol, C9H 160 3, m.p. 166°. 
(Ill)  m ay be reduced to  a  H 2-derivative and this 
oxidised to  acids, CcH 10O2 and C8H 140 2.

II. The mother-liquor from the prep, of (I) yields the 
tert. alcohol isoplinol (IV), m.p. 41° (naphthylurethane, 
m.p. 130°), by oxidising with C r03,removing citral, and 
distilling the residual unattackedi oil. (IV) is dehydr
ated to  isoplinolene and contains no G-membered ring 
as it  is not dehydrogenated by S or Se, bu t (IV) is 
reduced to  dihydroisoplinol and (V) to  tetrahydroi&o- 
plirwlene. Decomp, of the ozonide of (IV) gives CH20  
and H C 0 2H , indicating a  1CH2 group, and a ketone., 
c 9h u 0  (semicarbazone, m.p. 157-5°), hydrogenated 
to the saturated  ketone, C9H 10O (semicarbazone, m.p.
179-5°), oxidised to  (KM n04) the acids C6H 10O2 and 
C7H 120 2 or C8H 140 2. C h . A b s . (c)

C onstitution of lin o ley l alcohol prepared by  
sodium  reduction  of lin o leic  acid. J . P. K a s s ,
E. S. M i l l e r , and G. 0 . B u r r  (J. Amer. Chem. Soc., 
1939, 61, 482— 483).—Linoleyl alcohol, obtained 
from Me linoleate by N a-BuO H , is shown to be a 
mixture of Aw- and A'/'-octadien-a-ol by its adsorption 
spectrum (max. a t  2300—2350 a., E \\»m. 600), oxidation 
by KM n04 in COMe2 to  hexoic, azelaic, and sebacic 
acids, and physical da ta  recorded in the lit.

R . S. C.
L ano-octadecyl a lcohol, C]8H 380 ,  m .p . 42—43° 

(phenylurethane, m .p . 79-5—80°), and lanyl 
alcohol, C2lH 420 2, m .p . 79-5—80° (bisphenyl- 
urethane, m .p . 97°), from  w ool w a x .—See A.,
1938, I I I ,  1018.

a-N aphthylcarbam ic esters of com plex  a li
phatic alcohols and th eir  fission  by m ethyl- 
alcoholic po tassiu m  hydroxide. J . T is c h e r  (Ber.,
1939, 72, [U], 291—297).—Complex prim ary alcohols 
w ith an  even no. of C give a-naphtliylcarbamates 
hydrolysed by KOH-M eOH in  60—80 min. to  the 
corresponding alcohol, a-C10H 7*NH2, and a little 
CO(NH-C10H 7)2. Under similar conditions urethanes 
of complex prim ary alcohols with an odd no. of C 
yield also a  considerable am ount of C10H J-N H ,CO2Me. 
a-Naphthylurethanes of complex sec. alcohols are 
formed with much greater difficulty and are much more 
resistant to  alkaline hydrolysis. A differentiation of 
the  different classes of alcohol along these lines is 
suggested. The following are now : pentadecyl, m.p. 
84-5— 85° (corr.), heptadecyl, m.p. S8-5° (corr.),
“ myricyl,” m.p. 80—94-5°, and di-n-hexylcarbinyl, 
m.p. 50—51°, x-naphthylcarbamate. H. W.

Partly  O -m ethylated h ex ito ls . I .  1 : 2 :3  :5  : 6 - 
O -pentam ethyl-rf-sorbitol. P. A. L e v e n e  and M. 
K u n a  (J. Biol. Chem., 1939, 127, 49—53).—Nona- 
methyl-S-4-glucosidosorbitol (cf. A., 1937, I I , 318) 
with 5%  HC1 a t 100° under pressure affords a product 
which when oxidised (W illstatter-Schudel) yields 
1 : 2 : 3 : 5 : 6-O-pentamethylsorbitol, b.p. 128— 133°/3 
mm,, [a]pJ —10-1° in  E tO H , and a^yE-tetramethyl-
S-cZ-gluconolactone. J. L . D.

N on-reaction of ethylene oxide and m ethanol.
J .  L. J o n e s  ( J .  Amer. Chem. Soc., 1939, 61, 527— 
528).—(CH2)20  and MeOH do not react, a t  least a t 
<350°. This indicates a very small steric factor and 
high activation energy. The liquid-phase reaction 
m ust then be ionic. R . S. C.

R eaction of a liphatic ethers w ith  D eniges' 
reagent. E. M . M a r k s  and D. L i p k i n  (J. Org. 
Chem., 1939, 3, 598—602).—None of the straight- 
chain ethers examined appears to  react w ith Denigfes’ 
reagent, the no. of C and the position of 0  in these 
compounds being seemingly w ithout influence. Com
pounds containing Buy arc reactive. BuyOH and 
MeOBuy become opaque within 4 min., replacement 
of OH by OMe not affecting the ra te  of change. 
E tOBuy is somewhat less reactive and examination 
o f PrOBuy and Bu“OBuy shows th a t further lengthen
ing of the straight-chain radical increases this effect 
greatly. P r8OBuy is highly reactive. Compounds 
containing the /eri.-amyl radical behave like Buv 
compounds except th a t their rates of reaction are 
usually slower and they ultim ately give white needlo 
like ppts. instead of yellow, curdy deposits; the two 
classes of compounds may possibly be thus differenti
ated. Replacement of OH by OAlk in ferZ.-amyl 
alcohol causes a greater lowering of the reaction rate 
than  th a t shown in the Buy series. EtOBu9 does not 
react with Deniges’ reagent. Apparently the prim 
ary  C connecting the 0  with the branched p art of the 
Bu retards the change considerably. 
(CH2!CMe-CH2)20  is quite reactive probably by reason 
of the unsaturation w ithin the mol. since a fully 
saturated ether ■with a similar structure should be quite 
inert towards the reagent. H. W.

M echanism s for the rearrangem en ts of ethers. 
P henyl y-eth y la lly l [A^-pentenyl] and v in y l y- 
eth y la lly l ether. C. D. H u r d  and M. A. P o l l a c k  
(J. Org. Chem., 1939, 3, 550— 569).— Ozonisation 
followed by hydrolytic oxidation with H 20  and  
Ag20  of CHEt:CH-CH2Cl (I), CHEtCl-CH:CH2 (II), 
and CHMeCl-CHICHMe (III) gives respectively 
E tC 0 2H, H C 0 2H, and AcOH, separablo by steam- 
distillation from the concurrently formed 
0H-CH 2-C02H , 0H -C H Et-C 02H, and 
0H"CHMe*C02H. In  the steam distillate H C 02H 
is determined by oxidation with C r03; E tC 0 2H  and 
AcOH are distilled, off and the aq. distillate is ana
lysed by the Duclaux method. Further in the  la tte r 
m ixture E tC 02H  i8 oxidised quantitatively to  C20 4" 
by hot, alkaline K M n04, leaving AcOH which is 
distilled off and identified by  the Duclaux vals. and 
by conversion into ^-bromophenacyl acetate. A na
lysis of the chloropentenes obtained by the m ethod of 
Lauer and F ilbert (A., 1936, 1244) shows the fraction 
of higher b.p. (IV), assumed to  be pure (I), to  contain 
89% of (I), 11% of (II), and only a  trace of (III). 
The fraction of lower b.p., assumed to  bo pure (II), 
is composed of 62% of (II), 36% of (I), and 2%  of (III). 
Condensation of (IV) with PhOH gives a m ixture of 
P h  pentenyl ethers shown by ozonolysis to consist of 
90% of Ph A^-pentenyl ether and 10% of P h  a- 
vinylpropyl ether. The rearrangem ent product 
formed by heating this m ixture contains 56% of 
o-x-vinylpropylphenol from the normal y-rearrange-
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ment, 42% of the isomeric o-a-methyl-A^-butenyl- 
phenol from the abnormal rearrangement, and a 
small am ount of o-A^-propenylphenol.

A m ixture of pentenyl bromides (81-5% of 
CH2Br-CH!CHEt and 18-5% of CH2:CH-CHBrEt) is 
condensed with OH*CH2"CH2*ONa to fi-hydroxijethyl 
pentenyl ether, b.p. 85—S7°/13 mm., converted by 
PB r3 and anhyd. C5H 5N  into $-bromoethyl pentenyl 
ether, b.p. 79°/’l l  mm., and thence by KOH a t 160— 
170° into vinyl pentenyl ether (Y), b.p. 97— 101°/ 
atm . pressure. (V) is assumed to  be a m ixture of 
CH2:CH-0-CH,-CH:CHEt and 
CH2 :CH-0-CHEt-CH.'CH2 in the ratio  81-5 : 18-5. 
I t  is readily hydrolysed to  MeCHO and pentenyl 
alcohol. I ts  therm al stability is about the same as 
th a t of CH2:CH-0'CH2-CH:CH2. Short heating of 
the vapours a t  ~255° gives a  35% conversion into 
heptenaldehyde (VI) whereas practically complete 
conversion is effected in a sealed tube a t  220°. Ozono- 
lysis of (VI) yields H C 0 2H, EtCOsH , and AcOH in 
the mol. ratio 76-5 :18-9 : 4-6, thus indicating th a t 
(VI) is a 76-5 :18-9 :4-6 mixturo of {3-ethyl-Ay- 
pentenal, Ay-heptenal, and (3-methyl-Ay-hexenal. 
Thus the abnorm al effect which is so prom inent in the 
case of OPh-CH2-CH;CHEt also results bu t to  a  much 
smaller ex ten t w ith CH2:CH-0-CH2-CH:CHEt. The 
various mechanisms which have been proposed to  
account for the rearrangem ent of ethers are examined 
critically. I t  is suggested th a t the initial effect of 
heat on the system CIC-O’C'CIC is to  alter the position 
of the pair of electrons which bind the allyl group to  
0  so th a t a semi-ionisation occurs. Actual separation 
into ions does not occur b u t the semi-ionisation 
promotes other ionic disturbances a t  the double 
linkings. This effect, combined with the spatial 

roxim ity of the atoms a t the end of the systems, 
rings about tem porary ring-closure and readjust

m ent of electrons. The mechanism explains the 
intramol. nature of the reaction and the inversion of 
the “ wandering ” radical. The semi-ionic positive 
C seeks to  satisfy its electron deficiency by appropriat
ing electrons from the neighbouring double linking. 
This process is reversible bu t the next step which 
involves cyclisation is irreversible. Two mechanisms 
are suggested for the explanation of para  rearrange
ments. H. W.

E ther-like com pounds. X X II. S yn th esis o! 
ether aceta ls by aid  of y-halogeno-ethers. M. H.
P a l o m a a  and T. K . K a s k i  (Ber., 1939, 72, [5 ], 
317—318).—Protracted  heating of CH(OEt)3 with a 
solution of OMe*[CH2]3-MgCl in  C6H„ or PhMe 
gives y-meihoxybutaldehyde E t2 acetal, b.p. 71—74°/5— 
6  mm., in about 18% yield. H . W.

Syn th esis of y-m ethylth iolpropyl alcohol 
(“  m e th io n o l" ) . S. A k a b o r i  and T. K a n e k o  
(Bull. Chem. Soc. Japan , 1939, 14, 1—2).— Allyl 
alcohol and MeSH react (varying tim e periods) in air, 
0.2, or H 2, in presence of Hg(SMe)2, in a sealed tube, 
to  give SMe-[CH2]3*OH. The yield is 93% in 0 2 
a t  room tem p, for one m o n th ; "in H , there is no re
action in  diffused light, bu t some occurs in the  dark. 
The use of Hg(OAc) 2 as catalyst in  air a t  140— 160° 
affords a 61%  yield of the alcohol (cf. Kirner, A., 1928, 
1214). A. T. P.

In stab ility  of am m onium  sa lts  of h igher fatty 
acids. J . E . K e n c h  and T. M a l k i n  (J.C.S., 1939, 
230—232).—Interaction of fa tty  acids (C,0—C18) and 
N H 3 in E tO H  yields the N H 4 salts, which rapidly 
lose N H 3, giving the acid N H 4. salts, 
R C 0 2N H 4 ,R C 02H , which are formed directly from 
the acid and N H 3 in E t20 . The following m.p. 
d a ta  are recorded: N H 4 H  heptoate, m.p. 45°,
octoate, m.p. 54°, decoate, m.p. 6 8 °, undecoate, m.p. 
72°, laurate, m .p. 77°, tridecoate, m.p. 81°, m yristate, 
m.p. 84°, pentadecoate, m.p. 8 6 °, palm itate, m.p. 
89°, m argarate, m.p. 91°, ¡stearate, m .p. 93°. X-Ray 
data  on neutral and acid salts are given. J .  D. R.

T h erm al decom position  of n ick el and cobalt 
form ates. E. Ca u j o l l e  (Compt. rend., 1939, 208, 
445—447).— (HC02)2N i,2H20  when heated in vac. 
a t  200—300° affords finely divided Ni, a  m ixture of 
gases containing C 02 (62-85%), H 2 (25-08%), CO 
(11-37%), CH4 (0-58%), and unidentified gas (0-12%), 
and some H 20  acid in reaction. Similarly, 
(HC02)2Co,2H20  affords Co, CoO, and a  m ixture of 
gases containing C 0 2 (39-97%), H 2 (27-60%), CO 
(31-48%), CH4 (0-44%), and an unidentified gas 
(0-51%). Brochet’s equation (cf. A ., 1921, ii, 100) 
for the decomp, of the former does no t account for the 
CO formed. The formation of CH4 is probably due to  
a  secondary reaction involving the finely divided 
metal. J .  L. D.

Identity  of a- and p-linoleic acid s. R . W.
R ie m e n s c h n e i d e r , D. H . W h e e l e r , and C. E . S a n d o  
(J. Biol. Chem., 1939, 127, 391—402).—The identity  
of a-, (3-, and natural linoleic acid is proved by their 
physical properties and the  similar yields of te tra- 
bromostearic and sativic acids obtained from each. 
The stereochemical configurations are discussed.

R. S. C.
C erebrosides. XVI. Cerebronic acid . E.

K le n k  and L. C la re n z  (Z. physiol. Chem., 1939, 257, 
268—276; cf. Chibnall et al., A., 1936, 454).—Syn
thetic a-hydroxy-?i-tetracosanoic acid (I) [from erucic 
acid (II) by way of E t behenate, n-tetracosanoic and 
a-bromo-n-tetracosanoic acid] w ith AcCl yields a- 
acetoxy-n-tetracosanoicacid, m.p. 65-2—66-0°.* N atural 
cerebronic acid (III) and synthetic (I) w ith excess of 
0-lN-Pb(OAc)4 in  AcOH give the aldehyde, 
C22H 45-CHO [oxime, m .p. 98—99°, which with excess 
of Ac20  gives the  corresponding nitrile (IV), m .p. 
52-0—52-5°]. Hydrolysis of (IV) gives tricosanoic 
acid, m .p. 77-7—78-1° (natural), 77-5—78-0° (syn
thetic), no t identical in crystal spacing w ith tr i 
cosanoic acid, m.p. 78-5—79-0°, synthesised from
(II). Fractional distillation of Me tricosanoate from 
natural (III) does not result in isolation of other acids 
although the fractions have different crystal spacings. 
N atural (III) is probably identical w ith (I).

W. McC.
V iscosic acid , C27H 520 3, m .p . 97° (Na, m .p . 

129—130°, and P b , m .p . 138°, sa lts ) . D i
hydroxy-acid , C27H 54Ob, m .p . 127°. V iscosin , 
C ,5H 50 2(0 H )3-0M e, m .p . 294—295° (decom p.) 
(Pb and A g  sa lts  ; A c3 derivative, m .p . 222— 
223°).—See A., 1939, I I I ,  342.

C ondensation of a-keto-acids and am id es. II . 
Pyruvic acid and acetam ide. R . M. H e r b s t  (J.
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Amer. Chem. Soc., 1939, 61, 483—486; cf. A., 1938, 
I I , 397).—In  the prep, of (NHAc)2CMe‘C02H  (I) 
from AcC02H  (II) and N H 2Ao (Bergmann et al., A., 
1930, 585), a compound (III) ,
0H-CMe(NHAc)-C02H ,2N H 2Ac, m.p. 115—116° (de
comp. ; corr.), is also formed. N H 2Ac and (II) in abs. 
E tO H  also give (III) . As judged by the mol. w t., 
(I) gives OH-CMe(NHAc)-CO,H +  2NH2Ac in cold, 
and (II) +  3NH„Ac in hot, H 20 . W ith NHPh-NH 2
(III) gives NHP1i-N:CMc'C02H  slowly in  cold, but 
rapidly in  hot, HoO, and witli 2  : 4- 
(NOaJCeHa'NH-NHa in E tO H  it gives the corre
sponding hydrazone only if  first boiled for a  few 
moments with HC1. B r does not react w ith (III). 
When heated a t  100°/18—20 mm., ( I l l )  gives (I) 
and N H 2Ac, bu t a t 76°/0-5 mm. it  gives 
CH2:C(NHAc)-C02H  (IV) +  2NH 2Ac. BzCl, AcCl, 
or PhNCO causes only dehydration. Ba(OH ) 2 and
(III) give (II) and N H 2Ac. Analogous compounds 
containing other amides could no t be prepared. 
A ttem pts to  make (IV) the m ain reaction product 
from (II) and N H 2Ac failed. R . S. C.

Isom érisation  of d im ethyl m aleate  by hydro
gen b-romide and by hydrogen chloride. 0 . 
Sb iam ura (Bull. Chem. Soc. Japan, 1939, 14, 22— 
28; cf. A., 1938, I I ,  48, 428).—Me2 maleate and HC1 
or H Br, in absence of air, in the dark a t  room tem p., 
afford Me3 fum arate, the isomérisation being slower in 
CC14. 0 2 or pyrocatechol has no influence on the 
isomérisation. A mechanism of reaction is suggested. 
No isomérisation of isostilbene to  stilbene occurs 
with HC1 in presence of either reduced N i or 0 2.

A. T. P.
A cryloxycarboxylic acids and th eir  e s te r s .—

See B., 1939, 242.
M ichael condensation . V. Influence of the  

experim ental conditions and the structure of 
the acceptor on the condensation . R. C o n n o r 
and W. R. M c C le lla n  (J. Org. Chem., 1939, 3, 
570—577).— sec. Amines (e.g., piperidine) are the 
safest catalysts in  tho Michael reaction since they 
seldom cause change other than  the normal condens
ation. Where ring-closure, rearrangement, or form
ation of termol. compounds m ust be avoided amines 
give satisfactory results. They are less potent 
catalysts than  N a alkoxides and w ith them  the ra te  of 
reaction is ra ther slow even in favourable cases. 
N aO Et (one sixth to  one th ird  of an equiv.) m ay cause 
condensation in cases in which amines are ineffective. 
The condition is less drastic and less liable to  cause 
side reactions th an  the use of 1 equiv. of NaOEt. 
The equiv. of catalyst is most likely to  cause con
densation and also side reactions, i f  a  reactan t or 
product undergoes alcoholysis readily in the presence 
of alkoxides or if  the N a derivative of the active 
CH2 compound is not readily formed, the N a deriv
ative may be prepared by the use of N a or NaNH2. 
The solubility of the reactants is the  chief desider
atum  in selecting a solvent : MeOH, E tO H , C6H 6 
E t20 , and dioxan have given satisfactory results. 
W ith N a alkoxides as catalysts the best results are 
obtained by keeping the m ixture a t room temp, for
20— 150 hr. Higher temp, m ay give lower yields 
presumably because they favour retrogression and

increase the side reactions. However, if  ring-closure 
or the formation of termol. compounds is desired, 
the reaction may be carried out under reflux. W ith 
sec. amines the change is so slow th a t long boiling 
is necessary. An arrangement of labilising groups in 
the order of their ability to  activate the double linking 
of the acceptor cannot yet be given. In  a system, 
CH2;CHLj, the reactivity of the acceptor diminishes as 
the H atoms are replaced by larger groups; this is true 
whether substitution is a t  C(0) or C^,. The reactivity 
of tho acceptor is decreased if  the substituent is 
alkyl, aryl, carbethoxy, or acyl. The magnitude 
of this effect probably depends largely on the size 
of the substituent, although in the case of negative 
groups such as 'C 02R  or ‘CN the spatial offect m ay be 
modified by a polar effect which renders the system 
less unreactivo than  m ight bo expected from the size 
of such groups. Groups which are not attached 
directly to  the double linking of the acceptor have a 
greater influence on reactivity than  is generally 
appreciated. The magnitude of their influence 
cannot be estimated bu t in predicting reactivity the 
possibility th a t remote groups may vastly alter the 
nature of the acceptor cannot bo dismissed. The 
possibility of steric hindrance would suggest th a t tho 
o-isomeride would be tho least active of tho nitro- 
cinnamic esters whereas actually the p-isomeride 
is the most turgid. A pparently steric influences by 
o-substituents are not extremely im portant—a fact 
confirmed by the reaction of benzylideneaceto- 
mesitylene. On the other hand, a  j>-N02-group 
does not always prevent reaction. In  the case of 
6 -bromocoumarin, substitution by B r causes a  de
crease in  reactivity. Tho following compounds are 
n e w : $-hydroxy-$-i)henyl-$-dicarbethoxymethylpropio-
lactone, m.p. 52°, b.p. 203°/4 m m .; Et2 a-phenyl- 
$$-dimethylpropane-ay-dicarboxylate, b.p. 160— 163°/ 
6  m m .; Me ix-m-nitrobenzylidenepropionate, m.p. 
54—55°; Me3 fi-m-nitrophenylpropane-'xyy-tricarboxyl- 
ate, m.p. 97—98°, and the corresponding o-, m.p.
82—83°, and ^derivatives, m.p. 97—97-5°; M e2 
2 : 4 : 6  - trimethylphenyl - p - phenylpropane-aay - tricarb- 
oxylate, m.p. 82—83°. All m.p. are corr.

H. W.
Catalytic ci's-frans-isom erisation  and re

stricted  rotation of d iphenyl derivatives. W. I.
G il b e r t , J . T tt r k e v ic h , and E. S. W a l l is  (J. Org. 
Chem., 1939, 3, 611—617).— Experiment« on the in 
fluence of Na, A1C13, EeCl3, ZnCl2, CrCl,, Fc30 4, 
NiCl2, MgCl2> HgCl2, Hg2Cl2, H 20 , and Fe20 3 on the 
isomerisation of Me2 maleate to  Me2 fum arate show 
th a t there is no direct correlation between the mag
netic character of the compound tested and its 
catalytic activity. A ttem pts are described to de
termine whether those experimental conditions 
which produce cts-ira?w-isomerism of the ethylenic 
double linking and those which tem porarily destroy the 
double linking character would racemise an  optically 
active diphenyl derivative. E t  ¿-3 : 5-dinitro-6-l- 
naphthylbenzoate is not racemised by Pt-black, 
Na, or FeCl3 and the  acid is not racemised by 
exposure to  sunlight in  CHC13-CC14 or by B r in 
the same solvents. I t  is concluded th a t the existence 
of the double Unking between the two Ph groups in 
Ph 2 derivatives cannot be detected by use of those
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chemical agents which being about «s-ira?w-isomeris- 
ation. Therefore there may be no contribution of the 
type N ^ ~ '> = < T z ~ X '  to  the ordinary structure for 
Ph 2 or this contribution may be present but, due to  the 
size of the substituents on the Ph groups, steric 
factors may comc into play, and prevent the catalyst 
from affecting the coupling between these two 7c 
electrons either by distorting their orbits or by actual 
bond formation with the catalyst, and thus inhibit 
the formation of the necessary complex which of 
necessity on decomp, would give an equal no. of d- 
and ¿-forms. H. W.

Synthesis of cyclic derivatives of tartaric acid.
V. O ptical activity and chem ical structure. Y. 
T suzuki (Bull. Chem. Soc. Japan , 1939, 14, 19—22; 
cf. A., 193S, I I ,  60).—E t2 ¿ -tartra te  and the respective 
ketone, with P 20 5, afford the following EU alkylidene-

dioxysuccinates of type C R R '< C o!§ j.0 o “F t : =
Me E t, b.p. 158°/17 mm., [a]!» -4 0 -2 °  in C8H 6, -36 -0° 
in E tO H , —31-62° in cj/cfohexane, this order being 
followed with other analogues; Me Pr, b.p. 167-5°/20 
mm., [aft0 -36 -4°, -31 -8°, -2 8 -8 6 °; E t2, b.p. 169°/22 
mm., [a]*» -3 3 -0 ° , -2 5 -3 °, -2 0 -8 9 °; M e amyl, b.p. 
180°/15 m m , [a]|u -31-13°, -27-33°, -24 -1 9 °; P r2, 
b.p. 175°/16 nun’., [a]2D° -28-47°, -22-45°, -1 8 -1 7 °; 
an d M enonyljb.j). 218°/15m m ..[a]^—26-03°, —21-38°, 
-18-93°. Me%, b.p. 141*715 mm., Pr2, b.p. 167°/15 
mm., and Prii2 methylpropylidenedioxysuccinate, b.p.
115— 117°/0-5 mm., are prepared similarly.

A. T. P.
R eduction of aconitic acid  at the dropping  

m ercury cathode. A. M io l a t i  and G . S e m e r a n o  
(Z. Elektrochem., 1939, 45, 226—228).—The ex
periments of Siebert (cf. A., 1938, I I ,  471) are crit
icised, and views attribu ted  by Siebert to  the authors 
are corr. (see following abstract). C. R . H.

R eduction of aconitic acid  at the dropping  
m ercury cathode. H . S ie b e r t  (Z. Elektrochem., 
1939, 45, 228).— A reply to  Miolati and Semerano 
(see preceding abstract). C. R . H.

M icro-determ ination  of ascorbic and dehydro- 
ascorbic acid .—See A., 1939, I I I ,  290.

Form ation  of oxam id e by oxidation  of de- 
hydroascorbic acid  w ith  hydrogen  peroxide in  
am m on iacal so lu tion . J . P a r r o d  (Bull. Soc. 
chim., 1939, [v], 6 , 392—396; cf. A., 1938, I I , 
307).—¿-Ascorbic acid (I) loses 2 H  with p-benzo- 
quinone in  E t20 - H 20  and the resulting solution 
(A) containing dehydroascorbic acid (II) decomposes 
slowly. A  on oxidation by air in presence of N H , 
gives only a  little (CO*NH2 ) 2 ( I I I ) ; w ith N H 3-H a0 2 
much more (III) is formed, which increases w ith 
am ount of H 20 2, and  then is approx. const. I t  is 
formed from (II). N H 3 reacts rapidly, previously 
to  adding H 20 2; when NH 3 and H 20 2 are added to  
A  simultaneously, the  yield of (III) is <gj th a t obtained 
if H 20 2 is added 2—60 sec. after the N H 3. Freshly 
prepared A  affords a max. yield of (III) comparable 
w ith th a t  obtained from (I) by N H 3 -f- air oxidation 
(loc. tit.). The am ount of (IH ) formed decreases as 
A  is kept, as does also the am ount of (I) regenerated 
by H 2S. A. T. P .

M ethyl ethers of araboascorbic acid and their 
iso m er ism . E . G . E. H a w k in s , E . L. H ir s t , and 
J. K . N. Jones (J.C.S., 1939, 246—248).—¿-Arabo
ascorbic acid (I) in MeOH w ith CH2N 2 in E t20  
yields 3-methyl-d-araboajcorbic acid, m.p. 102°, [cc]d 
—26° in H 20 , which on further m ethylation with 
CH2N 2 yields 2 : 3-dimethyl-d-araboascorbic acid (a 
syrup), [a]c —20° in H 20 , —37° in MeOH, also formed 
from (I) w ith excess of CH2N 2, which with aq. 
Ba(OH ) 2 yields dimethyliso-d-araboascorbic acid (a 
syrup), [a]D —5° in H 20 , hydrolysed by  MeOH-HCl 
containing 10% of H 20  to  2-methyl-A-araboascorbic 
acid, [<x]D - 3 8 °  in MeOH, —19° in H 20 . J. D. R.

Interm ediary m eta b o lism  of c itr ic  acid .—See
A., 1939, I I I , 301.

R eactions of h u m ic acids w ith  neutral sa lts .
II. T. A. K u c h a r e n k o  (Chim. Tverd. Topi., 1937, 
8 , 1064— 1072).—Ca(OAe)2 reacts w ith humic acids 
liberating AcOH. The reaction m ay be used to 
determine C 02H  groups titrim etrically. The deter
m ination is quicker than  the standard  m ethylation 
method and can be used for humic substances with 
small or largo C 02H  content. D. G .

P reparation  and determ ination  of g lyoxa l 
tetram eth yl acetal. D. H. G r a n g a a r d  and C. B. 
P u r v e s  (J. Amer. Chem. Soc., 1939, 61, 428—429).— 
[CH(0Me)2] 2 (prop, from glyoxal disulphate described), 
b.p. 98— 10b°/110 mm., is quantitatively  converted 
by 2n-HC1 into (CfIO ) 2 (determined as dinitro- 
phenylhydrazone or by  Ariyam a’s method). Separ
ation of the acetal from solvents is described.

R . S. C.
A ction  of acid  chlorides on aliphatic ethylenic  

hydrocarbons in  presence of stann ic chloride. 
I, II. J . Co l o n g e  and K . M o s t a f a v i (Bull. Soc. 
chim., 1939, [v], 6 , 335—342,342—354).— CMe2:CHMe 
and EtCOCl, with SnCl4 as catalyst, followed by 
hydrolysis (HC1), afford CMe2EtCl, e-chloro-Sz-di- 
methylhexan-y-one (I), b.p. 74—78°/17 mm., and 
Ss-dimethyl-As- (53% of to ta l unsaturated  ketone), b.p. 
164— 166°/750 mm. [semicarbazone, m .p. 209°; (?) 1- 
carbamyl-4 : 5 : 5-trimethyl-3-ethyl-2-pyrazoline, m.p. 
130°], an d -A '-hexen-y-one (47%), b.p. 158—162°/750 
mm. (semicarbazone, m.p. 108—110°). The mixed 
unsaturated  ketones (II) are obtained from (I) by 
refluxing with NPhMe2, and are purified by hydrolys
ing their semicarbazones with H 2C20 4; the a- tends 
to  isomerise to  the {3-unsaturated ketone during 
such hydrolysis. Both ketones are hydrogenated 
(Pt-black) to  Ss-ditnethylhexan-y-one, b.p. 151— 
153°/730 mm. (semicarbazone, m .p. 98°). The yield 
of (II) is 60% w ith SnCl4, and  40, 16, 13, and 0 % 
with TiCI4, ZnCl2> A1C13, and HgCl2, respectively. 
CMe2!CHMe, AcCl, and SnCl4 afford S-chloro-yS- 
dimethylpentan-$-one, b.p. 60—64°/14 mm., converted 
by NPhMe2 into mixed unsaturated ketones, separated 
(as above) into yS-dimethyl-AY- (III) (80%), b.p. 
146— 147° (semicarbazone, m .p. 199—200°), and 
-As-penten-$-one (20%), b.p. 140— 144° (semicarbazone., 
m .p. 112— 114°), the constitutions of the  semicarb
azones being supported by the application of tests 
described by Dceuvre (A., 1936, 587) for term inal
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‘CMe2 and !CH2. ( I ll)  and NaOBr afford app- 
trimethylacrylic acid. Hydrogenation (Pt-black) 
of the mixed ketones gives solely yS-dimethylpentan- 
P-one, b.p. 136— 138°/760 mm. (semicarbazone, m.p. 
113°). Pr^COCl similarly affords e-chloro-$8z4ri- 
methylhexan-y-one, b.p. 74—79°/14 mm., converted 
into pos-trimethyl-A8- (semicarbazone, m.p. 190°; 
sublimes a t 188°) and -A'-hexen-y-one (semicarbazone, 
m.p. 1 1 0 — 1 1 1 °), which give $8z-trimethylhexa7i-y-one, 
b.p. 162— 166°/760 mm. Bu^COCl and CMe2:CHMe 
also yield mixed unsaturated  ketones, hydrogenated to 
ppSe-tetramethylhexan-y-one, b.p. 172—175°/760 mm. 
W ith compounds CRR'ICHR", the Cl of R-COC1 
attaches itself to  tho more substituted C. p-Methyl- 
propene and EtCOCl yield, through the chloroketone, 
z-methyl-isf-hexen-y-one, b.p. 147— 148°/760 mm. 
(semicarbazone., m.p. 163°), solely. (:CMe2)2, AcCl, 
and SnCl4 aiford CMe2Pr^Cl, 8-chloro-yy8-trimethyl- 
pentan-$-07ie, m.p. S2°, b.p. 90°/30 mm., and thence 
yy&-trimethyl-As-penten-$-one, b.p. 151°/753 mm. 
[ozonolysis of its semicarbazone, m.p. 152° (157°), 
indicates a  term inal CH2], hydrogenated to  yyS-lri- 
methylpentan-$-one, b.p. 152— 154°/753 mm. (semi
carbazone, m.p. 150°) (cf. W hitmore et al., A., 1933, 
1140). (3-Methyl-As-hexene and AcCl similarly aiford 
mixed unsaturated  ketones, hydrogenated to  y-iso- 
propylhexan-fi-one, b.p. 172— 173°/744 mm. (semi
carbazone, m.p. 129—130°). Aa-Heptene reacts with 
AcCl, bu t no unsaturated  ketone was obtained. 
(X’HCl)o and CH,!CH-CH2C1 do not react w ith AcCl.

A. T. P .
T ransform ation  of carboxylic acids into ket

ones by m ean s of th eir  lead sa lts . J . K e n n e r  
and F . M o r t o n  (Ber., 1939, 72, [B ], 452—456).— 
Reasons are advanced for considering the Pb salts 
of acids particularly suitable for the prep, of ketones. 
The salts of the  higher fa tty  acids, of unsaturated 
acids, and of the H  esters of the higher dicarboxylic 
acids lose C 0 2 smoothly a t  240—310d until about 
50—70% of the theoretically possible C 02 has been 
evolved. The liquid then solidifies to  an  interm ediate 
product from which ketone cannot be isolated im 
mediately. I f  derived from a fa tty  acid it  gives an 
excellent yield of ketone when distilled. Salts of un- 
saturatcd  acids give a black resinous product which 

ives only a  little  ketone when distilled under 
iminished pressure and is very slowly attacked by 

(NH4)2S. H C 02H  transforms i t  into a m ixture of 
ketone and unchanged acid. The method is also 
applicable to  salts of H  esters. The m ethod has been 
applied to  the  salts of AcOH, EtCO„H, Pr°CO„H, 
C5H „-C 0 2H, C7H 1?-C02H, C8H 15-C02H;
C10H 21-CO2H, lauric and stearic acid, CH„Ph-CO,H, 
CH2Ph-CH2-C02H , C3H 6Ph-C02H , C4H ;Ph-C 02H, 
undecenoic, chaulmoogric, and hydnocarpic acid, 
M e I I  suberate, b.p. 185— 186°/18 mm., m.p. 14— 15°, 
Me H  azelaate, Me H  and E t H  sebacate. The follow
ing are n e w : chaulmoogrone, C35H s20 , m.p. 59-5°; 
hydnocarpone, m.p. 52°; nrrdiphenylheptan-8-one, b.p. 
186— 187°/0-8 m m .; ai-diphenylnonan-z-one, b.p. 205— 
207°/0-5 mm. (oxime, m.p. 43°); M e2 Q-ketopenta- 
decane-xo-dicarboocylate, b.p. 242—244°/15 mm., m.p. 
42° (free acid, m.p. 114°); i-ketononadecanone-xr- 
dicarboxylic acid, m.p. 124°; Me I I  pimdate, b.p. 
168— 169°/I7 min., m.p. 5°. H. W.

S y m m e t r i c a l  d i a l k o x y a c e t o n e s .  H .  R. H e n z e  
and B. G. R o g e r s  (J. Amer. Chem. Soc., 1939, 61, 
433—435).—CO(CH2-OR) 2 ( R  =  Aik) could not be 
obtained from C0(CH2C1)2 and NaOAlk, bu t are 
prepared from OH-CH(CH0Cl) 2 and NaOAlk, followed 
by Na2Cr20 ,- H 2S 0 4 a t  - 15^-20°. OR-CH2-CO,Et 
(prep, from CH2Cl-C02Et) gives 
(0 R ,CH2*C0)2CH,C 02E t and thence by aq. K 2C 03 
only 10% of CO(6 H 2-OR)2. The following aro 
described, n -Amyl chloroacetale, b.p. 19&—199°/744 
m m .; B ua n -buioxy-, b.p. 123— 123-5°/30 mm., and 
n -amyl n-amyloxy-acetate, b.p. 148—-149°/35 m m .; 
glycerol ay-Me2, b.p. 65-5—-66°/9 mm., E t2, b.p.
61-5—62°/2 mm., P r“2, b.p. 82— 83°/2 mm., Pr^2, b.p.
74—75°/2 mm., B ua2, b.p. 104— 105°/2 mm., Bu$2, 
b.p. 105— 105-5°/4 mm., sec.-Bu2, b.p. 95— 96°/2 
mm., diisoamyl, b.p. 125— 126°/2 mm., and di-n-amyl, 
b.p. 124— 125°/2 mm., ether; s-dimethoxy-, b.p. 78—
78-5° ( 2 : 4-dinitrophenylhydrazone, m.p. 119-5—
120-5°), -diethoxy-, b.p. 105— 105-5°/35 mm. (semi
carbazone, m.p. 90—91°), -di-n-, b.p. 124— 125°/28 mm. 
(semicarbazone, m.p. 85-5—87°), and -diiso-propoxy-, 
b.p. 75— 76-5°/l mm., -di-n-, b.p. 111-5— 112-5°/3 mm. 
(semicarbazone, m.p. 82-5— 83-5°), -dimo-, b.p. 91— 
93°/l mm., and -di-sec.-butoxy-, b.p. 88—90-5°/l mm., 
-di-n-, b.p. 128— 129-5°/l mm., and-diiso-arnytei/-, b.p. 
1 2 0 — 1 2 2 ° / 1  mm., -acetone, d, n, y , and parachors are 
given. Temp, are corr. R . S. C.

S yn th esis from  thujaketone of som e new  
hydroterpenoids. J . W e r n e r  and M. T. B o g e r t  
(J. Org. Chem., 1939, 3, 578—587).—d-Thujone, 
obtained from thuja-leaf oil (tribroniide, m.p. 1 2 1 — 
122°; 2 : 4 -dinitrophenylhydrazone, m.p. 106— 107°), 
is converted by (modified) oxidation with aq. K M n04 
into a-thujaketonic acid, m.p. 74—75° (oxime, m.p. 
175— 176°), dccarboxylated a t  275—325° to th u ja 
ketone [p-methyl-y-inethylcnehcptan-p-one] (I), b.p. 
183— 188° (semicarbazone, m.p. 141— 142°; 2 : 4 -  
dinitrophenylhydrazone, m.p. 73—74°).
CH2Br-C02E t and Zn convert (I) in CeH„-PhM e into 
Me $-hydroxy-$C,-dimethyl-z-methyleneoctoate,h.'p. 113— 
114°/3 mm. The corresponding act'd (II), b.p. 144— 
146°/'3 mm., is hydrogenated (Pd-C in 80% MeOH) to 
$-hydroxy-$tC,-trimethyloctoic acid, b.p. 164— 166°/6 
mm. D ehydration of (H) by P 20 6 in boiling CBH 6 
affords fiZ,-dimethyl-s-methylene-Aa-octenoic acid (III), 
b.p. 127—128°/2 mm. Slow distillation transform s
(H) into $s-dimethyl-S-melhyle7ie-i\a-heptene, b.p.
158— 159°, also obtained in  poorer yield from (III) 
and oxidised by K M n04 to  p-methylheptane-yi-dione 
in  small am ount. Gradual addition of (I) to  well- 
cooled PC15 gives $-chloro-X,-methyl-z-methylene-bP- 
heptene, b.p. 95—96°/18 mm., oxidised to  COMePr^ 
in small yield. Methylheptenono (IV) is transform ed 
by the successive action of N aH S0 3 and KCN into
a.-hydroxy-a.z-dimethyl-i^-heptenonilrile, b.p. 115— 
117°/2 mm. Analogously, (I) affords a-hydroxy-xe- 
dimethyl-8-melhyleneheptonitrile, b.p. 116— 118°/2 mm. 
The following alcohols are synthesised by the standard 
Grignard reaction either from (I) or Bu^CHO or 
by  reduction of the corresponding unsaturated  
alcohol : %-divieihyl--rrmethyleneheptan-^-olt b.p. 97— 
99°/19 m m .; %-dimethyl-y-methylenedodecan-t,-ol, b.p. 
150—153°/15 m m .; fi-cyciohexyl-'C.-methyl-z-meihylene-
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heptan-$-ol, b.p., 122— 124°/3 ram .; %-dimethyl-y- 
methylene--r)-isobutyltridecan-Z-ol, b.p. 157— 157-5°/2 
m m .; $yX,-trimdhyldodecan-X,-ol, b.p. 149— 151°/17 
m m .; $-methyldecan-8-ol, b.p. 123—125°/12 mm. 
8-Bromo-$-methyldecane has b.p. 115— 118 /17 mm. 
E t <x-cyano-$Z-diniethyl-A?'-octadie7ioate, b.p. 151— 
152712 mm., is obtained from (IV), CN-CH,-C02E t, 
and N H 2Ac in A c0H -A c20 . The odours of thoso 
compounds differ from and are more pleasant than  
those of tho analogously constituted compounds 
obtained from (IV). In  the case of the ter I. alcohols 
synthesised by tho Grignard reaction, the agree
ableness of the odour diminishes with increase in the 
mol. wt. of the hydrocarbon introduced. All m.p. 
are corr. H. W.

D egradation reaction  in  organic ch em istry .
A. S c h o n b e r o  (Nature, 1939,143,113).—A correction 
(cf. A., 1939, II, 49). L. S. T.

A cetylation  of carbohydrates by keten . C. D.
H u b d , S. M. Ca n t o r , and A. S. R o e  (J. Amer. Chem. 
Soc., 1939, 61, 420—428).—Anhyd. glucose, keten. 
and a drop of H 2S 0 4 in COMe2 give a  glass containing
4-59 Ac; p-C6H 4Me*S03H  does not catalyse acetyl
ation in  d ioxan ; in  C5H 5N (no acid) an  impuro, 
glassy triacetate, [a]J,° +39-5° in CHC13 (converted 
by Ac-jO-CglLN into a glass, [a] 0 +48-8° in  CHC13), is 
produced w ith a small am ount of the compound, 
m.p. 204° (Wollenberg, A., 1934, 1336), formed with 
dehydroacetic acid (1) from C5H 5N. In  dioxan or 
w ith a drop of H„S04 in AcOH an oily triacetate, 
converted by Ac20-C=H5N into tho a-tetra-acetate, 
is obtained. 6 -Triphenylmethyl-a-methylglucoside 
w ith Ac20 -C 5H jN  gives only, and with keten in 
Ac20  gives mainly, the 1 : 2 : 4-triacetatc, m.p. 136°, 
and 1 : 2 -wopropylideneglucose gives by either 
m ethod the  triacetate. COiCHAc with C5H 5N - 
dioxan gives (I), which is unchanged by this reagent.

R . S. C.
O xidation  of a ldoses by hypoiodite. I. K.

M y r b a c k  (Svensk Kem. Tidskr., 1939, 51, 7— 11).— 
Errors in the determ ination of aldoses by NaOI are 
discussed, and the importance of keeping [NaOH] 
low is stressed. M. H . M. A.

Iso lation  of derivatives of 2-m ethylglucose  
and 3-m ethylg lucose from  a partly m ethylated  
cellu lose . W . J . I I e d b l e  and E. G. V. P e r c iv a l  
(J.C.S., 1939, 249—250).—Cellulose (surgical cotton) 
m ethylated by the m ethod of Piwonka (A., 1936, 
1235) yields a partly  m ethylated cellulose from 
which, by hydrolysis w ith 1 % HCl-MeOH, 2- and
3-methylglucose are isolated as the phenylhydrazone 
and  osazone respectively. " J .  D. R .

Iso lation  of an anhydro-sugar from  agar.
E. G. V. P e r c iv a l , J . C. S o m e r v il l e , and  I. A. 
E o r b e s  (Nature, 1938, 142, 797—798).—Hydrolysis 
of m ethylated agar with HCl-MeOH affords"^ : 4 : 6 - 
trimethylmethylgalactoside and a non-homogeneous 
syrup from which a cryst. dimethylanhydromethyl- 
hexoside (X), C6H -0 o(0Me)3, b.p. 85—90°/0-05 mm., 
m.p. 81°, |Yg>0 + 7 5  in H 20 , + S 5 s in CHC13, is isolated. 
This gives a strong Selivanov test and is converted 
by ir-HgS04 in 24 hr. into the anhydrosugar (I), [a]„ 
—23°. Direct m ethvlation of 3 : 6 -anhydro-a-

methylgalactoside gives 2 : 4-dimcthyl-3 : G-anhydro-a- 
methylgaladosidei b.p. 90°/0'05 mm., [a]“  + 87° in 
CHC13, which gives the Selivanov reaction and is 
hydrolysed by n -H 2S 0 4 in 24 hr. to  2 : 4:-dimethyl-'i : 6 - 
anhydro-d-galadose (II), [a]},8 + 22°. I t  is probable 
th a t (I) and (II) are optical antipodes. H . W.

3 : 6-A nhydro-I-galactose in  agar. E. G. V.
P e r c iv a l  and I . A. E o r b e s  (Nature, 1938, 142, 
1076).—The substance, X , derived from agar (pre
ceding abstract) is shown to be 2 : 4-dimotliyl-3 : 6 - 
anhydro-P-methyl-?-galactoside (cf. A., 1939, II , 50). 
3 : G-Anhydro-P-mdhyl-d-galadoside (I), m.p. 118°, 
[cf§>° — 113° in  H 20 , has been synthesised from 1-bromo- 
a-d-galactose triacetate 6 -p-toluenesulphonate by 
treatm en t w ith Ag2C03 +  MeOH, and deacylation 
(NaOH). M ethylation of (I) gives a quant, yield of 
2 : 4-dimethyl-3 : G-anhydro-fi-methyl-d-galactoside, m.p. 
82°, [a]i>° —77° in H 20 , —8 6 ° in CHC13, which is shown 
to  be the enantiomorph of X . L . S. T.

C rystalline p-m ethylm annofuranoside and  
m annose d im eth yl acetal. E. P a c s u  and A. 
S c a t t e r g o o d  (J. Amer. Chem. Soc., 1939, 61, 534— 
536).—d-Mannose E t2 m ercaptal (I) yields 60% of a- 
and $-methylmannofuranoside, m .p. 47°, [a]™ —107° 
in  H 20 , the la tte r product being isolated as a com
pound, X,CaCl2,3H20 , [a]p —58° in H 20 , which is 
also obtained from the syrupy reaction product of 
mannose and  HCl-MeOH. The penta-acetate of 
(I) yields d -mannose M e2 acetal, m.p. 101°, [agj* 
+  0-6° in I I 20 . . R . S. C.

R eaction  for d istin ction  of fructose from  
g lu cose. 0 . M. T s c h e r n t s o v  (Compt. rend. Acad. 
Sci. U.R.S.S., 1938, 20, 583—584).—Tho reaction 
suggested by Zmachinski (A., 1938, I I ,  172) is not 
sp. for fructose bu t proceeds readily w ith glucose and 
other aldoses, and only slightly more slowly with 
disaccharides. J .  D. R.

Structure of y -su g a rs . I. Parachors of partly  
and fu lly  m ethylated  derivatives of y-fructose.
P. H a r t l e y  and W. H . L i n n  e l l  (Quart. J .  Pharm ., 
1938, 11, 714—721).—The vals. of [P] of furfur- 
aldehyde and piperonal (305-9—307-1 for the latter) 
confirm th a t no anom aly occurs in the val. of [P] 
due to  the presence of O in 5-membered rings. The 
vals. of [P] for sucrose, fructose, and  glucose (in 
aq. solution) are anomalous and irregular, whilst 
those for tetram ethyl-y-fructose and -y-methyl- 
fructoside differ significantly from tho vals. calc, for 
either the furanose or the  propylene oxide structure.

E. 0 . H.
K etoses. II. Structure of a-rf-tagatose.

(Mme.) Y. K houv ine , G. A rra g o n , and Y. Tomoda 
(Bull. Soc. chim., 1939, [v], 6 , 354—359; cf. A., 
1938, I I , 473).— a-d-Tagatose (I), m.p. 162° (cf. 
Danilow et al., A ., 1930, 1411; Reichstein et al., 
A., 1934, 872), when redistilled w ith dry  C5H 5N and 
Ac20  a t  0 —2 ° (4 hr.) gives a-d-tagatoside penta- 
acetate, m.p. 132°, [a]j?a 4-30-2° in CHC13, —52-0° in 
MeOH (Ram an spectrum shows no band a t  2800 a .) ; 
Ac2 0  w ith ZnCl2 affords a syrup. (I) and HCl- 
MeOH a t  28° give a.-d-mdhyltagatoside (II), m.p. 
128°, [a]^?e +56-8° in MeOH, - f 47-8° in H aO ; acid 
hydrolysis gives (I), with m utarotation. (II) and
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Ac20 -C 5H 5N  a t  0°, then a t  room tem p., give the 
Ac, derivative, m.p. 125°, [a]j?8 4-43-8° in C6H 6, 
+23-8° in CHC13, and +6-2° in MeOH. (II) in 
MeOH w ith MoI-Ag20  ( 8  to  10 successive mothyl- 
ations) gives tetramethyl-ix-d-methyltagaloside (III), 
b.p. 4070-001 min., [a]j?8 -4-21-4° in MeOH (Raman 
spectra do no t indicate CO), oxidised by H N 0 3 
(d 1-49) to  Z-dimethoxysuccinic and d-arabotri- 
m ethoxyglutaric acids. (II) and Me2S 0 4-N a 0 H - 
CC14 a t  60—65° afford syrups, [a] |? 8 +28-7° and 
+30-8°, respectively, in MeOH. (I) and aq. N aO H - 
Me2S 0 4 a t 60—70° give tetramethyl-$-d-methyUag- 
atoside, [a]“ * +9-7° in MeOH, in poor yield. 
Hydrolysis of (III) with aq. HCl gives tetramethyl-o.- 
d-tagatose, b.p. 55°/0-0001 mm., [a]H7 — 3-4® in MeOH. 
(I) (and its derivatives) has a pyran configuration, 
more stable than  those of (3-d-fructose and a-Z-sorbose.

A. T . P.
Structure and configuration of perseulose  

(//-galaheptulose). R . M. H a n n  and C. S. H u d s o n  
(J. Amer. Chem. Soc., 1939,61,336—340).—Perseulose 
(I) (prep, from perseitol in 91-6% yield by Acetobacter 
suboxydans), + 0 -5 H 20 , m.p. 102— 103° (corr.), [a]D 
about —1 0 2 ° -> —,8 6 ° (anhyd.), is shown to  be 
L-galaheptulose. The phenylosazone, decomp. 240°+  
1° (block), [a] —114° -> - 3 5 °  in C5H BN, and the 
penta-acetate, m .p. 117— 118° (corr.), [a] —8 6 -8 ° in 
CHClg, thereof are enantiomorphs of the derivatives 
of D-galaheptulose. dl-Galaheptosephenylosazcme, 
m.p. 222° (corr. ; capillary), 259° (block), and its 
penta-acetate, m .p. 125—126° (shrinks a t  116— 117°), 
are described. R aney N i-H 2 at 100°/167 atm . 
reduces (I) in H ,0  to  D-gulo-L-gala- and L -gala-D- 
gluco-heptitol, m .p. 141°, [a] —2-4° in H 20  [hepta- 
acetate, m.p. 118° (corr.), [a] —11-4° in CHC13; 
enantiomeride obtained by similar reduction of 
Z)-gala-£-glucoheptose]. dl-Oalaglucoheptitol, m.p. 
138° (corr.), and its hepta-acetate, m.p. 127° (corr.), 
are also described. R . S. C.

O xidative degradation of p erseu lose to £ -ga l-  
actonic acid. N. K . R ic h t m y e r , R .  M. H a n n , and 
C. S. H u d s o n  (J. Amer. Chem. Soc., 1939, 61, 340— 
343).—0 3 converts perseulose (I) in n-K O II a t 23— 
27° in 46%  yield into K  "L-galactonale, + H ,0 ,  [a] 
-2 -9 5 °  in H ,0 , + 12-2°->  +61-2° in n-HCI, which 
yields the Pb salt, [a] +13-6° in H 20 , +  14-8°-> 
+61-2° in n -H N 0 3, and thence (H2S) y-L-galactono- 
lactone, sinters a t ~  128°, m.p. 134°, fa] +78-4° in 
H 20 . The .D-salts m utarotate similarly. This con
firms the  structure of (I). R . S. C.

O xidative degradation of sedoheptulose to 
JD-altronic acid . N . K . R ic h t m y f .r , R .  M . H a n n , 
and C. S. H u d s o n  (J. Amer. Chem. Soc., 1939, 61, 
343—345).— Crude sedoheptuloso (prep, from Sedum  
spectabile) in n-K O H  is converted by 0 2 etc. into 
Ca D-altronate, + 3-5H 20 , [a] ! 0 +  11-5°-> +24-8° in 
N-HCI, and is thus D-altroheptulose (cf. E ttel, A., 
1933, 47). R . S. C.

Polysaccharides synthesised  by m icro-organ
ism s . IV. M olecular constitution  of lu teose.
C. G. A n d e r s o n , W . N. H a w o r t h , H . R a is t r ic k , 
and M. S t a c e y  (Biochem. J . ,  1939, 33, 272—279).— 
EUmination of the malonyl residues from luteic acid, 
one of the  metabolic products of Pénicillium luteum,

Zukal, gives rise to  a polysaccharide, luteose-, th is 
consists of a closed chain type of mol. m ainly composed 
o f  glucopyranose units linked through the  1 : 6 - 
positions, as indicated by the isolation of 2 : 3 : 4 -  
trimethylglucose in  85% yield from m ethylated 
luteose, together w ith 1 0 % of dimethylglucose.

P . G. M.
Ceesioside, C2CH 280 15,3H 20 ,  m .p . 225—230°, 

]¥g? -2 2 0 °  in  O-lN-NaOH.—See A., 1939, I I I ,  343.
P artia l oxidation  of starch  by brom ine. Y.

K ih a r a  (J. Agric. Chem. Soc. Japan , 1939, 15, 107— 
108).—Oxidation of starch paste in presence of CaCOo 
by Br a t  room temp, produces urondextrin, [a]„ 
+  181-72° in H 20  (acetate, m.p. 145°). I t  is sol. in 
H 20  and pptd . by E tO II, Ca(OH)2, and Ba(OH)2, 
bu t not by CuS04. I t  is scarcely affected by taka- 
diastase. J .  N. A.

C onstitution and enzym ic degradation of 
starch. K. M y r b a c k  (Suomen Kem., 1939, 12, A , 
19—29).—A review. M. H. M. A.

R ecent resu lts  in  the study of starch. II.
M. S a m e c  and M. B i j n c  (Kolloid-Beih., 1939, 49, 
75— 314; cf. A., 1938, II , 262).—A review of work 
on the degradation of starch by enzymes and acids.

F. L. U.
[Preparation of] sec. am ines by the Leuckart 

syn th esis. A. N o v e ll i  (J. Amer. Chem. Soc., 1939, 
61, 520—521).—IICO-NHR and the appropriate 
ketone a t  190—230° give 50—80% yields of the 
hydrochlorides, NKRR'.H Cl, in which (a) R  =  
CHPhMe, R ' =  Me, m.p. 178—179° (lit. 173°), E t, 
m.p. 199—200° (lit. 201°), and Bu, m.p. 154— 155°,
(b) R  =  p -C^HJIe-CHM e, R ' =  Me, m .p. 159— 
160°, Et, m .p. 217—218°, and Bu, m.p. 159— 160°,
(c) R  =  p - C ¿HjCl-CHMe, R ' =  Me, m.p. 199— 
200°, Et, m .p. <250°, and Bu, m .p. 174— 175°, and
(d) R  =  p-C6II¿¡Br-CHMe, R ' =  Me, m.p. 196— 197°, 
Et, m.p. <250°, and Bu, m .p. 174— 175°.

R . S. C.
P rotein  m etab olism . IV. S tab ility  of n itro

gen  in  organic com pounds. A. S . K e s t o n , D .  
R it t e n b e r g , and R .  S o i o e n h e i m e r  (J. Biol. Chem., 
1939, 127, 315—318).—W hen two N-containing 
components, one of which contained “ labelled ” N, 
were heated a t  1 0 0 ° in aq. solution, no exchange of 
the N  could be detected in the following systems : 
(a) N H 2-acid (I)-N H 3; (b) ( I ) - ( I ) ; (c) hippuric aeid-
(I) ; (d) CO(NH2)2-(II)~(I). Some exchange may
occur between (II) and N H 3 in H 20  a t 105° bu t in  
any ease the reaction is a slow one. The guanido- 
group in arginine does not exchange N  under the 
conditions investigated. W. O. K .

Effect of pyrrole on  the oxidation  of am in es  
and the non-natural isom erid es of certain  am ino- 
acids.—See A., 1939, I I I ,  78.

Isolation  of sperm ine as flavianate. H. F u c h s  
(Z. physiol. Chem., 1939, 257, 149—150).—Spermine
(I) salts yield w ith excess of flavianic acid (II) 
spermine tetraflavianatc, decomposed by H 20  a t  100° 
with production of the diflavianate (III), chars 290— 
300°. ( I ll)  is readily converted into the pure te tra- 
picrate and free base. W ith CuC03 a t  100° (I) 
yields a deep lilac colour w hilst putrescine yields
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almost no colour and spermidine (IV) only a faint 
blue colour. The phosphate of (IV) gives w ith (II) 
the trijlavianate, decomp, w ith frothing 249—250°.

W. McC.
C om plex phosphododecam olybdates.—See A.,

1939,1, 212.
P hosphom olybdates of ethanolam ines ; tri- 

ethanolam ine phosphotu ngstate . A. T e t t a m a n z i  
(Atti R . Accad. Sci. Torino, 1935, 71, I , 116—124; 
Chem. Zentr., 1937, i, 554).—The following sparingly 
sol. yellow cryst. compounds have been prepared : 
[NH 2-C2H 4-OH]5 ,H 7[P(Mo20 7U ,2 H N 0 3 ,10H ,0 ; 
[NH 2-C2H 4 -OH]5 ,H 7[P(Mo20 7)tt],l-5H N 0 3 ; " 
[NH(C2H 4 -0H)2]4 ,H 7[P(Mo20 7)G],H N 03; 
[N(C2H 4-OH)3]4,H 7[P(Mo2O7)01,2HNO3;
[N (C2H 4 '0 H )3]5 ,H 7[P(Mo20 7) g] , 1 -5HN 0 3 ,5H20  ; 
[N(C2H 4*OH)3]3 ,H 7[P(W2Ô7)6] (bluish-white).

A. J .  E . W.
C onfiguration of g lu cosam in e (ch itosam ine). 

W. N. H a w o r t h , W . H . G. L a k e , and S. P e a t  
(J.C.S., 1939, 271—274).—4 : 6 -Dimcthyl- 2  : 3-
anhydro-P-methylmannoside when heated a t  130° 
for 30 hr. w ith M eOH-NH 3 yields a  dimethylmethyl- 
hexosaminide (I), b.p. 12570-02 mm., [a]ÿ —103° 
in MeOH [diacetate (II), b.p. 185°/0-004 mm.]. 
W ith A c20  in MeOH a t room temp. (I) yields a 
m ixture, b.p. 184° (bath)/0-005 mm., of 3-acetamido- 
4 : 6-dimethyl-$-methyl-d-altropyranoside (III) , m.p. 
150°, [a]1,? —108-0° in MeOH, and 2-acetamido-4: : C- 
dimethyl-$-methyl-d-glucopyranosidc (IV), m.p. 187°, 
M b -2 1 -5 °  in MeOH, both of which are formed from
(II) w ith N a in E tO H . M éthylation of (III)  with 
Mel-Ag20  yields '¿-acetamido-2 : 4 : G-lrimelhyl-fi- 
methylaltroside (V), b.p. 160° (bath)/0-01 mm., m.p. 
116°, [«]“? -97 -7° in CHClg, -8 7 -0 °  in  H 20 , -83 -0° 
in  MeOH, whilst (IV) similarly treated  yields 2 -acet- 
amido-3 : 4 : 6 -trimethyl-(i-methyl-d-glucopyranoside, 
m.p. 195— 196°, identical with the AT-acetyltrimethyl- 
(3-glucosaminide prepared by Cutler et al. (A., 1938, 
I I ,  46) from natural glucosamine, which is therefore 
related to  the paren t sugar glucose. Methylepi- 
glucosamine hydrochloride w ith M e0H -A c20-A g0A c 
gives 3-acetamido-p-methylaltroside, which on m éthyl
ation (M el-Ag20) yields (V). J .  D. R.

D erivatives of m ethylated  glucosam ine. W. 0 .
C u t l e r  and S. P e a t  ( J .C .S .,  1939, 274—279).— 
Triacetyl-P-methylglucosaminide hydrobromido with 
BzCl in  aq. NaOH yields tetrabenzoyl-fi-methylglucos- 
aminide, m.p. 182°, [a]i? +18-7° in CHC13, whilst with 
BzCl and ' Ag2C03 in H 20  N-benzoyltriacetyl-¡3- 
metkylglucosaminide, m.p. 2 2 2 °, [ajg1 +29-6° in CHC13, 
is formed, m ethylated (Me,S04 in COMe2-aq . NaOH) 
to  N -benzoyltrimethyl-$-methylglucosaminide (I), m.p. 
198°, [a]]? +29-6° in  CHC13. Trimethyl-a-methyl- 
glucosaminide hydrochloride with BzCl in  aq. NaOH 
yields TS-benzoyltrimethyl-x-methylglucosaminide (II), 
m.p. 162°, [cc]o +122-8° in  CHCI3, also formed from (I) 
by boihng with 2%  HCl-MeOH. Acétylation of 
triacetylbenzylglucosaminide hydrobromide (III)  w ith 
Ac20-A g0A c in MeOH yields tetra-acetyl-$-benzyl- 
glucosatninide, m.p. 163°,“ [«]£ -38 -3° in  CHC13, 
m ethylated (Me„S04-N a0 H ) to  l$-acetyltriniethyl-p- 
benzylglucosaminide (IV), m.p. 174°, [a]J,4 -3 6 -2 °  in 
CHCIj, converted by HCl-CH 2Ph-OH into the a-

isomeride, m.p. 138°, [a]D +118-2°. W ith BzCl- 
Ag2C03 in  H 20  (III)  gives N -benzoyltriacetyl-$- 
benzylglucosaminide, m.p. 216°, [a]K —6-4° in  CHC13, 
m ethylated (Me2S 0 4-N a0H -C 0M e2) to  13-benzoyl- 
trimethyl-$-benzylglucosaminide (V), m.p. 180°, [a]'D7 
-2 1 -7 5  in  CHC13, converted by  HCl-CH 2Ph-OH into 
the a-isomeride (VI), m.p. 184°, [a]n +123-2° in 
CHC13. W hen boiled with 2%  HCl-MeOH, (V) is 
unchanged, (VI) yields (II), and (IV) gives a mixture 
of trimethyl-a-methylglucosaminide and its N -Ac 
derivative. W ith O-OIn-HCI a t 100°, jV-acetyl- 
trimethyl-p-methylglucosaminide (VII), (I), (IV), 
and (V) lose the glycosidic alkyl group, bu t the 
a-isomeride of (VII) is unchanged. Trimethyl-a- 
methylglucosaminide is m ethylated (M el-Ag20) to 
trimethyl-a.-methylglucosidyl-2-trimethylcummonium 
iodide, [a]„ +119-1° in CHC13, which is very resistant 
to alkalis, and on distillation yields trimethyldimethyl- 
aminomethylglucoside, b.p. 160° (bath)/0-03 mm. 
Triacetyl-p-methylglucosaminide hydrobrom ide with 
M el-Ag20  yields tri methyl- $-methylglucosidyl-2-tri- 
methylammonium iodide, m.p. 105°, [a]^° —12-9° in 
CHC13, which is unchanged by boiling w ith 1% HC1- 
MeOH, by which treatm ent 3-acetamidotrimethyl-a- 
methylglucoside is also unchanged. J . D. R .

D issym m etr ica l syn th esis  in  the case of com 
p lex  m eta llic  sa lts .—See A., 1939, I, 212.

P rotein  m etab o lism . III. S yn th esis  of am ino- 
acids contain ing isotop ic  n itrogen . R .  S c h o e n - 
h e i m e r  and S . R a t n e r  (J. Biol. Chem., 1939, 127, 
301—313).—Two methods for the prep, of NH^-acids 
containing an  excess of 15N  are described. (1) The 
corresponding keto-acids are reduced w ith H 2 in 
presence of P d  and N H 3 containing an excess of 15N. 
In  this way the following acids have been p rep a red : 
di-alanine, di-phenylalanine, di-tyrosine, dl-norleucine, 
di-glutamic acid, and di-aspartic acid. (2) The 
appropriate a-Br-acid is treated  with o-C6H 4(CO)2N K  
prepared from o-C6H 4(C02H ) 2 and N H 3 containing 
an excess of 15N. The acids prepared in  this way 
include glycine, deuteroleucine, and lysine. Deutero- 
isohexoic acid, b.p. 2 0 0 -2 °, w-as prepared from wohexoic 
acid and P t0 2 saturated  with D 2. Bromination 
by treatm ent w ith Br and red P  followed by esterific- 
ation yields an E t  deutero-oc-bromoisohexoate, b.p.
83—84°/10 mm. The di-leucine finally obtained 
contained 3-87 at.-%  D and 6-49 at.-%  15N  excess.

W. O. K.
R ed coloration of ferric sa lts  w ith  g lycin e.—•

See A., 1939,1, 199.
l_ (+  )C itrulline. A. G . G o r n a l l  and A. H u n t e r  

(Biochem. J .,  1939, 33, 170— 172).—i-(+)A rginine 
is incubated with arginase a t 37° un til the arginine 
has disappeared. The solution, conc. in vac. and 
decolorised, is boiled w ith CuO a t  7-0 and CO(NH2) 2 
added. The citrulline-Cu is then  decomposed with 
H 2S giving Z(+)citrulline, [a]? +3-5° in H 20  
(hydrochloride, [a]”  +17-9° in H 20). A. L.

O ctopine. I . Syn th esis and titration  curve  
of octopine. II. N itrogenous extractives of 
squ id  and octopus m u sc le . III. P recu rsor of 
octopine in  autolysing scallop  m u scle . J . L.
I r v in  and D. W. W il s o n  (J. Biol. Chem., 1939,127 ,
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555—503,565—574,575—579).—Synthesis of octopine
(I) (A., 1937, I I I ,  295), m.p. 265° (decomp.) [picrate, 
m.p. 226° (decomp.); picrolonate, m.p. 236°], is re
peated using a  lower temp, and Akasi’s method (A., 
1937, I I ,  403) of separating the enantiomorphs. The 
titration  curve of (I) closely resembles th a t of arginine
(II). p K  of (I) for the C 02H  are 1-36 and  2-40 and for 
the N 8-76 and nearly 13. M.p. are corr.

I I .  (I) \Gu salt, (C9H {70 4N ,)2Cu, m.p. 223—227° 
(decomp.); reineckate; N i  compound, m.p. >  290°, 
containing 87-1% of (I)] and (II) are isolated from the 
mantle and tentacle muscle of Loligo pealii, and the N 
partition in the muscle is determined. Taurine, 
adenine, liypoxanthine, betaine, (II), (I), and 
agmatine (modified isolation as phosphotungstate) arc 
obtained from the tentacle muscle of Octopus vulgaris.

I I I .  Fresh scallop muscle contains much (II) and 
little ( I ) ; the am ount of (I) increases during autolysis 
a t 0° a t  the expense of the (II), the  change being 
faster in sliced th an  in  hashed muscle. R . S. C.

Synthesis of d icholylcystine and cholylcysteic  
acid. S. F . V e l i c k , J . W h i t e , and H. B. L e w is  
(J. Biol. Chem., 1939, 127, 477—481).—Triformyl- 
cholic acid (prep, by H C 02H  a t 60°), m.p. 206°, and 
pure SOClo give the acid chloride, which w ith cystine 
Me2 ester in  CHC13 gives bistriformylcholylcystine Me2 
ester (I), m.p. 88—90°, and thence by NaOH in aq. 
dioxan etc. dicholylcystine (N H i )2 salt and the 
derived acid, which is less well obtained by way of the 
azide. Addition of B r to (I) in H 20  gives Me triformyl- 
cholylcysteate, converted by N H 3-MeOH a t  room 
temp, into N H i fi-carbamyltaurocholate or by NaOMe- 
MeOH a t  room temp, into N a2 cholylcysteate.

R. S. C.
O xam id ed ioxim e. I. D eterm ination  of n ickel.

—See A., 1939, I , 219.
Sebacic acid m eth y l-, m .p . 98—99-5° (Et 

ester, m .p . 55°), and propyl-m ono am ide, m .p . 
91—93°, and iViV'-dimethyl-, m .p . 147-5—148-2°, 
and -d ipropyl-d iam ide, m .p . 153—154°, and  
suberic propylam ide, m .p . 91—92-3°.—See A., 
1939, I I I ,  172.

M onoanilide, m .p . 122° (Et ester, m .p . 65—  
66°), of adipic acid .—See A., 1939, H I, 175.

M ethyl-, m .p . 187—189°, and d im ethyl-col- 
am ine phosphate, m .p . 75—80°.—See A., 1939, 
I I I ,  183.

U rea derivatives. Q uaternary am m onium  
com pounds.—See B., 1939, 243.

Production of AT-acylurethanes.—See B., 1939, 
243.

D iacylcarbam ides. II. Preparation and pro
p erties of d iacylcarbam ides derived from  
branched-chain aliphatic acids. R. W. S t o u g h 
t o n , H . L. D ic k is o n , and 0 . G. F it z h u g h  (J. Amer. 
Chem. Soo., 1939, 61, 408—410; cf. A., 1938, I I ,  352). 
— iso Butyryl-, m.p. 175— 176°, isovaleryl-, m.p. 204— 
205°, a-methyl-w-butyryl-, m.p. 179—180°, act- 
dimethyl-n-propionyl-, m.p. 147— 148°, a-ethyl-
butyryl-, m.p. 206—207°, a-methylvaleryl-, m.p. 152— 
153°, ««-, m.p. 121— 122°, and fifi-dimethyl-n-biityryl-, 
m.p. 173— 174°, aa-dimelhylvaleryl-, m.p. 116—117°,

and <xa.-dimethyl-n-hexoyl-, m.p. 108— 109°, -carbamide 
with the appropriate acyl halides give N-ace/f/Z-N'-aa- 
dimethylpropionyl-, m.p. 105— 106°, -N'-a.a.-dimethyl- 
butyryl-, m.p. 118— 119°, -W-$$-dirruithylbutyryl-, m.p.
120—121°, -N'-aix-dimethylvaleryl-, m.p. 63—64°, and 
-N'-<x.tx.-dimethylhezoyl-carbamide, m.p. 77—78°, N-iso- 
butyryl-^'-a-methylbutyryl-, m.p. 92—93°, -N'-aa-
dimethylpropionyl-, m.p. 170— 171°, -N '-ai-ethylbutyryl-, 
m.p. 75—76°, -N '-a-methylvaleryl-, an oil, and -N'-aa- 
dimethylbutyryl-carbamide, m.p. 147— 148°, N-n- 
butyryl-N'-a.z.-dimethylpropionyl-, m.-p. 71— 72°, -N'-a- 
ethylbutyryl-, m.p. 57—58°, and  -N'-a.<x.-dimethyl- 
butyryl-carbamide, m.p. 66—67°, N-x-inethylbutyryl-N'- 
a-ethyl-, m.p. 77—78°, and -N '-aa-dimethyl-butyryl- 
carbamide, m.p. 130—131°, ±\N'-dnsobulyrtjl-, m.p. 
I l l — 112°, N N ’-diisovaleryl-, m.p. 66—67°, N N '-di- 
(a-methylbutyryl)-, m.p. 87—88°, -di-(a*-dimethyl- 
propionyl)-, m.p. 206—207° . (decomp.), NN'-cZi-(a- 
ethylbutyryl)-, m.p. 86—87°, and -di-(y.<y.-dimethyl- 
butyryl)-carbamide, m.p. 163— 164°, which aro readily 
hydrolysed and weak anaesthetics. Esters of the sec. 
and tert. acids with CO(NH2) 2 and N aO Et give only 
NaCNO and the corresponding amides. Pyrolysis 
of CO(NH*COPrs ) 2 a t 200° gives Pr'3CO-NH.,,‘Pr'3CN) 
and C 02 w ith smaller amounts of NH(COI,rii)2 and 
(HCN0)3. M.p. are corr. R. S. C.

P reparation of am ino-n itriles and their qua
ternary am m on iu m  derivatives. D. B. L u t e n , 
jun. (J. Org. Chem., 1939, 3, 588—597).—NH,- 
nitriles are obtained (as) by adding a slight excess of 
N a2S20 5 to  an  aq. solution of the  aldehyde followed 
after "completion of the reaction by one equiv. of the 
amine and then by saturated aq. KCN or (6 ) by adding 
a solution of KCN to  a conc. aq. solution of the amine 
hydrochloride followed by the desired aldehyde or 
ketone in  about 30% excess. W ith m ethod (a) good 
yields are obtained only from CH20  and the simpler 
amines. In  cases where the m ethod is unsuccessful 
the failure appears due to  the low rate  or adverse 
equilibrium of the change, 0H -CRR'-S03-  +  N H R " 2 

N R "2-CRR'-QH -f- HSOj- . Under the conditions 
adopted method (6 ) gives a good yield in m any cases 
in which method (a) fails but i t  also fails in  certain 
cases. There seems to  be little relationship between 
the mol. wts. of the reactants and the ultim ate  yields, 
although N H E t2 gives a much lower yield with each 
of the ketones employed than  does NHMe2. Some of 
the aldehydic derivatives were obtained in  low yields 
owing to  withdrawal of the aldehydes by the  com
peting aldol condensation reaction. The quaternary 
derivatives are obtained by  adding the appropriate 
halide to  the N H 2-nitrile or by adding CH2I-CN to  the 
appropriate tert. amine. The following individuals 
are described : NMe^CH^CN, b.p. 138°, 42°/21 mm. 
[methiodide, m.p. 228° (lit. 196°); ethiodide, m.p. 
209°; n-propiodide, m.p. 95°; isopropiodide, m.p. 
219°; n-butiodide, m.p. 86-5°; n -hexadeciodide); 
N E t2-CH2-CN, b.p. 70°/23 mm., 53°/10 mm. (meth
iodide, m.p. 199°; ethiodide, m.p. 187°; ethobromide, 
m.p. 209°; n-propiodide, m.p. 195°; n-butiodide, 
m.p. 154°; n-amyliodide, m .p. 125°; alliodide, 
m.p. 162°; N PrV C H 2-CN, b.p. 96°/23 mm., 78°/9 
mm. (methiodide, m.p. 162°; ethiodide, m.p. 176°; 
n-propiodide, m.p. 179°); di-n-butylaminoacetonitrile,
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b.p. 85°/4 mm. (methiodide, m.p. 104°; n-butiodide, 
m.p. 131°); N BuV CH 2-CN, b.p. 87°/9 mm., 78— 
79°/4 m m .; di-n-amylamiiioacetonitrile, b.p. 102— 
104°/4 m m .; diisoamylaminoacetonitrile, b.p. 93— 
94°/4 mm. (methiodide, m.p. 109°); di-n-octylamino- 
acetonitrile, b.p. 145— 150°/3 m m .; diethylamino- 
acetonitrile {i-hydroxyethiodide; Et diethylaminoacetate 
cyanomethobromide, m.p. 128°; E t §-dimethylamino- 
propionate cyanomethobromide, m.p. 1 0 2 °, and the 
corresponding cyanomethiodide, m.p. 1 2 2 ° ; a-di- 
methylaminopropionitrile, b.p. 59— 61°/40 mm. (meth
iodide, m.p. 204°); NEyCHM e-CN, b.p. 5 3 ° /ll mm. 
(methiodide, m.p. 2 0 2 °); p-dimethylaminopropio- 
nitrile methochloride, m.p. 230°; NMcyCHEt-CN', 
b.p. 67—68°/23 mm. (methiodide, m .p. 176°; eth
iodide, m.p. 135°); a-diethylaminobutyronitrile, b.p. 
75-5°/16 mm. (methiodide, m .p. 184°);
NMe^CMe^CN, b.p. 57°/25 mm., 46°/13 mm. (meth
iodide, m.p. 268°; ethiodide, m.p. r~250°); cc-methyl- 
ethylaminoisobutyronitrile, b.p. 58°/14 m m .; 
N E tj’CMe^CN, b.p. 72—74°/14 mm. (methiodide, 
m.p. 241°); y-dimethylamino-n-butyronitrile metho- 
bromide, m.p. 226°; NMe2-CHPr“-CN, b.p. 70°/14 
mm. (methiodide, m.p. 163°; ethiodide, m.p. 121°); 
a-diethylamijw-n-valeronitrile, b.p. 95°/15 mm., 78°/4 
mm. (methiodide, m.p. 132°); a-dimethylaminoiso- 
valeronitrile, b.p. 61°/14 mm. (methiodide, m .p. 177°); 
cc-diethylaminoisovaleronitrile, b.p. 69°/4 mm. (meth
iodide, m.p. 150°); a-dimethylamino-aL-metJiyl-n- 
butyronitrile, b.p. 63°/12 mm. (methiodide, m.p. 216°); 
x-diethylamino-a.-methyl-n-butyronitrile, b.p. 78°/16 
mm. (methiodide, m.p. ~ 2 2 0 °); a-diethylamino-n- 
hexonitrile, b.p. 91°/9 mm. (methiodide, m .p. 116°); 
a-dimethylamino-x-meihyl-n-valeronitrile, b.p. 75°/10 
mm. (methiodide, m.p. 165°); a-diethylamino-r- 
methyl-n-valeronitrile, b.p. 103°/21 mm., 80—85°/5 
mm. (methiodide, m.p. 119°); NMe2 ■ CMePr^ CN, 
b.p. 63°/7 mm. (methiodide, m .p. 188°); 
NMo2-C Et2-CN, b.p. 69—73°/10 mm. (methiodide, 
m.p. 191°); N E t2-CH(7i-C6H 13)-CN, b.p. 113— 115°/13 
m m .; a.-dimethylamino-a.-methyl-n-heptonitrile, b.p. 
104— 105°/10 mm., (methiodide, m.p. 199°); 
NPhMo-CH2-CN, b.p. 138— 141°/9 mm., p- 
C^H4Me*NMe»I*CH2*CN; bcnzylmethylaminwceto- 
mtrile rnethobromide, m .p. 158°; NMevCHPh-CN, 
b.p. 90°/6 m m .; N E t2;CHPh-CN, b.p. 122— 124°/9 
m m ,; piperidinoacetonitrile, b.p. 83°/9 mm. (meth
iodide, m.p. 206°; ethiodide, m.p. 183°; n -prop- 
iodide, m.p. 152°); E t piperidinoacetate cyanometho
bromide, m.p. 154°. H . W.

R eversib ility  of the glycerophosphoric change.
—See A., 1939,1, 205.

P reparation  of ca lc iu m  glucose-3-phosphate  
from  dibrucine glucose-3-phosphate. S. A. L o u g h  
and V. E . S ee jtce r (J. Org. Chem., 1939, 3, 541— 
542).—The action of Ca(0H)2, dissolved or in  sus
pension, on glucose-3 -phosphoric acid gives com
pounds containing more Ca and less P  th an  required for 
the simple salt. Ca glucose-3-phosphate is prepared 
by addition of the stoicheiometrieal am ount of solid 
Ca(OH ) 2 to  a well-stirred suspension of dibrucine 
glucose-3-phosphate in H 20 ;  brucine is removed by 
filtration and the salt is pptd. by adding E tO H  to  the 
filtrate. H . W.

T ellurom ercaptans. A. B a r o n i  (R. C. Atti 
Accad. Lincei, 1938, [vi], 27, 238—242).—H 2Te in 
E tO H -N aO E t w ith R B r (R =  Me, E t, P r“, B u°) 
yields the corresponding tellurom ercaptan RTeH; 
R  — Me, b.p. 57°, Et, b.p. 90°, Pra, b.p. 1 2 1 °, Bua, 
b.p. 151°. An apparatus for the prep., purification, 
and distillation of the  tellurom ercaptans as a con
tinuous operation in  H 2 is described. P . 0 . H.

A ction of h a lid es on m a g n esiu m  com pounds.
G. Vavon, J . C alin , and J . F o u c h ie r  (Compt. rend., 
1939, 208, 203—205).—The time necessary for 40% 
reaction between M gEtBr and various halides and 
between allyl bromide and various Mg compounds in 
Bua20  a t  65° and 35° (equimol. concns.) is deter
mined. MgRBr reacts much more slowly w ith n- 
org. halides th an  w ith sec. and tert. compounds; a 
double linking in  the org. halide facilitates the re
action. The chlorides react least and the iodides 
m ost easily; bromides are intermediate. The differ
ence in  reaction ra te  using MgRBr, MgRCl, or MgRI 
is small, bu t the bromide reacts most easily. The 
reaction is a t  first rapid and then  slow (migration of 
Mg) (cf. Provost, A., 1932, 41; Urion, A., 1934, 640).

J .  L. D.
R eaction of carbon suboxide w ith  m agn esiu m  

m e th y l iod ide. J .  H. B illm a n  and C. M. S m it h  
(J. Amer. Chem. Soc., 1939, 61, 457— 458).—Only 1 
mol. of MgMel reacts w ith C30 2 in E t20 , yielding 
COICICMe’OMgl, which, after hydrolysis, condenses 
to  give 2 : 4 : 6  : 1 : 3 : 5-C6Ac3(0 H )3 as sole product.

R . S. C.
Y ields of stib in es and arsin es. J . S h if t e r  (J. 

Amer. Chem. Soc., 1939, 61, 530—531).—A. m ixture 
of const, b.p. (min. b.p. 72—74°) was obtained by 
distilling the product of the prep, of SbMe3 in Bu“20 . 
Prep, of SbBu“3 in 70% yield and of AsBu“3 in  50% 
yield is recorded. R . S. C.

M echanism  of catalytic hydrogenation of 
phenol [to hydrocarbons] under h igh  p ressure.
IV. S. A n d o  (J. Soc. Chem. Ind. Japan, 1938, 41, 
386— 390b ; cf. A., 1933,498).—The products of hydro
genation of PhOH, C6H s, and ajclohexo.no a t 430° 
or 471°/~240 atm . (rotating autoclave) in  presence 
of M o03 or MoOa+ S  indicate th a t cyclohexa.no and 
methylci/cfopentano are formed from PhO H  not only 
via CeH 6, bu t also via cycfohexanol and cj/ciohexene, 
although neither , of these two intermediates has been 
isolated (cf. A., 1932, 51; B., 1932, 762; A., 1933, 
1152). A. R. P e .

H ydrogenation-cracking of diphenylene oxide  
and som e related com pounds. C . C. H a l l  and 
C. M. C a w l e y  (J.S.C.I., 1939, 58, 7— 13).—Di
phenylene oxide (I) is fairly stable a t 450°/200 atm . 
H 2 in  presence of supported Mo catalyst; 40—60% 
is unchanged after heating for 2  hr. Complete con
version is obtained a t  500°.' I t  is less stable in the 
presence of a  pelleted MoS2 catalyst, 14% remaining 
unchanged a t  450°, and 35% a t  350°. The stability 
of P h 2 is very similar, b u t 2-hydroxydiphenyl (II) 
is much less stable and is completely deoxygenated 
a t  450° in presence of the supported catalyst. 2 : 2'- 
Dihydroxydiphenyl (III)  is readily converted into 
(I) and (II). A t low temp, the  initial decomp, 
product of (I) is o-CT/dohexylphenol (IV) and a t  high
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temp. (II) is form ed; both (II) and (IV) are con
verted into phenylcyciohexane (V) to  a large extent, 
but (II) also yields some P h2. P h 2 undergoes scission 
to CcH c, or is hydrogenated to  (V), which undergoes 
scission to  CjHq and cr/cfohexane (VI) or is hydro
genated to  dici/ciohexyl which then yields (VI).

Infra-red spectra of naphthalene, 1- and
2-m ethylnaphthalene, quinoline, and tsoquinol- 
ine.—See A., 1939,1, 179.

N ew  hydrocarbon from  juniper o il. P. Cas- 
p a ris  and W. F re u n d  (Pharm. Acta Helv., 1939, 
14, 1— 8 ).—Oil from juniper berries collected in the 
Tyrol and from Ita lian  fruits gave by fractional 
distillation 047—0-345% of junene (I), C10H 16, b.p.
164— 166°/760 nun., 53—5578 mm., «í? (1 dm.) 
+19-6° to  -|-20-lo, possessing strong diuretio pro
perties ; a  solution in Ac20  gave a  red coloration 
with H 2S 0 4. Reduction (H2, P d -B aS 04, AcOH) of
(I) gave dihydro junene, C10H 18, b.p. 170°/760 mm.,
58—61°/8 mm., aj? (5 cm.) —6-5°. W ith HC1 in 
AcOH (I) gave an  additive product, b.p. 76—86°/8 
mm., a“  —0-3°, and no cryst. products with Br, 
N0C1, or H I, and did not react with B z0 2H. I t  is 
probably a cycZopentene derivative similar to  bu t not 
identical w ith the chamene of Kafaku et al. (B., 
1931, 565). The jum per oils contained a-pinene, 
camphene, and cadinene and, from the consts. of 
the terpene fraction, 5—15% of (I). T. F . W.

(3-Nitrostyrene in  the diene syn th esis. C. E. H.
Al l e n  and A . B e l l  (J. A m e r. Chem. Soc., 1939, 
61, 521—522).—CHPh:CH-N02 and the appropriate 
diene give é-nitro-5-phenyl-l : 2-dimethyl- (I) (82%), 
m.p. 96°, á-nitro-5-phenyl-l- (or 2-)methyl- (7%), 
m.p. 52°, A-nitro-l : 2 : 5-triphenyl- (II) (9%), m.p. 
175°, and é-nitro-3 : 5 : 6-triphenyl- (40%), m.p. 
130°, -Aa-cycloA&rene; (II) is accompanied by a 
hydrocarbon (5%), C24H 2I,, m.p. 77°. In  K.OH, but 
not in neutral solution, (1) gives the 4-ifr-derivative. 
Methyleneanthrone gives N  oxides, Sz-l-phenyl- 
benzanthrone (25%), and its Uz-2-A70 2-derivative 
(3%), m.p. 255° (oxidised to  1-benzoylanthraquinone). 
Tetracyclono gives C6H P h6. Phellandrene, cyclo- 
pentadiene, and cycfohexadienc give adducts, 
CjgH^OgN (45%), b.p. 190°/1 mm., C13 
(95%), b.p. 145°/1 mm., and C14H 150 2N, 
b.p. 138— 142°/1 mm., respectively. R . S. C.

S ubstitution  p rocess. W. H ü c k e l  (Osterr. 
Chem.-Ztg., 1939, 42, 105—109, 121—125).— Com
parison of theory (Meer and Polanyi; Ingold and 
Hughes) w ith experience is a t present possible only 
w ith changes of the bimol. type with negative 
mechanism. All such substitutions are accompanied 
by W alden inversion. The m ost im portant types of 
chango are : replacement of halogen by halogen ion; 
substitution of halogen by O H ; formation of ethers 
from halides and alkoxides; production of acetates 
from KOAc and toluene-p-sulphonates in EtOH. 
Study of the  interaction of H N 0 2 and the  amines 
derived from decahydronaphthalene shows th a t the 
steric course of substitution depends greatly on the 
fine structure of the mol. and is influenced by the 
steric arrangement of parts of the  mol. d istan t from 
the  asymmetry centre involved in substitution. In

H 13OoN
(20%),

those cases in  which > 5 0 %  of hydrocarbon is pro
duced, the formation of alcohol is accompanied by 
almost complete Walden inversion although a little 
configuratively-similar alcohol is produced. On the 
other hand an alcohol formed from an amine almost 
w ithout hydrocarbon has, in seven out of eight 
cases, the same configuration as the amine and the 
stereoisomerio alcohol is not formed in appreciable 
amount. In  the  first cases the  alcohols exhibit 
marked steric hindrance whereas in the second case 
they do not. Ingold’s views on substitution are 
critically discussed. Criticisms of the older and more 
recent views of the nitration, sulphonation, and 
halogenation of arom atic compounds lead to  the 
conclusion th a t a single scheme, applicable to all 
aromatic substitutions, cannot a t  present be advanced.

H. W.
R ole of su lphuric acid [in sulphonation , n itra

tion , etc].—See A., 1939,1, 211.
E m ulsification  and ch em ica l reaction .—See

A., 1939,1, 204.
P reparation  of m -dinitrobenzene. S. V. S h a h  

and D. G. P is h a w ik a r  (J. Chem. Educ., 1939, 16, 
35; cf. A., 1937, I I ,  406).—N aN 03 can replace HNOa 
w ithout loss in yield, and with a considerable reduction 
in the  cost of materials. L. S. T.

Substitution  of arom atic hydrocarbons. F. 
A sin g er (J. pr. Chem., 1939, [ii], 152, 1—8 ; cf. A., 
1934, 878).—Passage of Cl2 into CH2PhB r causes 
rise of temp, to  100° and escape of Br. A t 0° in 
presence of a little  I ,  the to ta l halogen content is 
th a t required for C6H 4Cl-CH2B r bu t B r has been 
partly  displaced from the side-chain to  the  nucleus; 
a t 25° this effect is somewhat less marked. Bromin- 
ation of CH2PhCl causes much displacement of Cl 
by B r; Cl is evolved as HC1 and does not enter 
the nucleus. Passage of Cl2 through C«Br„ +  p- 
C6H 4Me-N02 a t  200° gives unchanged p-CfiH 4Mo-NO.>, 
35-N0 2-C6H 4-CH2Cl, and j3-NO2-C0H 4-CH2B r ; the 
gaseous products are free from Br. H. W.

Tetra- and penta-chloroethylbenzene.—See B., 
1939, 243.

Friedel-C rafts reactions : n-octadecylbenzene  
and diacylations. H. G il m a n  and J . A. V. T u r c k , 
jim. (J. Amer. Chem. Soc., 1939, 61, 478—479).— 
Only 7t-Cj 8H 37Ph (identified as sulphonamide) is 
obtained from C6H 8-»-C 18H 37Hal-AlCl3, n-C ,8H 37I -  
P h l-N a , or by Clommensen reduction of stearophenono
(I). In  the Friedel-Crafts reaction -with (I) and n- 
C17H 35-C0C1 in PhNOz, no distearoylbenzene is 
produced; CO(C17H 35)2, o- and p-C8H 4Cl-NH2 áre 
formed. R . S. C.

P olym ethylbenzenes. X X III. Preparation  and  
physica l properties of 3- and 5-ethyl-,/r-cumenes 
and of ethylm esity lene. L. I. S m it h  and M. A. 
K i e s s  (J. Amer. Chem. Soc., 1939, 61, 284— 288; 
cf. A., 1939, I I ,  102).— 1 : 2 : 4 : 5-C6H 2Me3 -S03H 
and B r-aq. HC1 give 1 : 2 : 4 :  5-C„H2Me3Br (60%) 
and 1 : 2 : 4 : 3 : 5-C6HMe3Br-S03H, hydrolysed by 
50%  H 2S 0 4 and steam a t 175— 180° to  fcu m eae , 
1 : 2 : 4 : 3-C«E^M!e^Br, and other products. The 
appropriate Grignard reagents (prepared w ith the aid 
of E tB r) and E t2S 0 4 in E t20  give 31—52%  of
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1 : 3 : 5 :  2-C6H 2Me;jEt (I), b.p. 210°/725 mm., m.p. 
— 15-56°, 5- (II), b.p. 210°/725 mm., m.p. —13-58°, 
and 3-ethyL-<ji-cumene ( II I ) , b.p. 214°/725 mm., m.p. 
< —50°, with 14— 35% of C6H 3Me3. (I) and (II) 
are also obtained (Clemmensen) from 1 : 3 : 5 : 2- 
(74%) and 1 : 2 : 4 : 5-C6H 2Me3-COMe (77-2%), re
spectively. W ith H^SOj-HNOg (d 1-5) in CHC13
(III)  gives the 5 : 6-(i\r0 2)2-, m.p. 79—80°, and thence 
by SnCl2-H C l-E t0 H  the (iV//2)2-derivative (IV), 
m.p. 84—85°, or by SnCl2-HCl-AcOH 2 : 4 : 6 : 7- 
tetramethyl-5-ethylbe7iziminazole, m.p. 205-5°. (IV) 
yields 10 : 12 : 13-trimethyl-ll-ethylphenanthraphen- 
azine, m.p. 242°. When treated successively with 
oleum, H 20 , and Br, (I I I )  gives the 5 : 6-Iir2-deriv- 
ative, m.p. 65— 66°. KM n(j1-K 2C03 converts (III)  
into 1 : 2 : 3 :  4-C6H2(C02H)4, bu t 1 : 2 : 3 : 5- 
C0H 2 (CO2H)4 could be obtained from (I) only by long 
heating with K M n04-N a0 H . R. S. C.

Carotenoids from  lucerne s ila g e  etc .—See A., 
1939, H I, 343.

V olatile p lant su b stan ces. VIII. S yn th esis  
of vetivazulene. A. S. P f a u  and P .  A. P l a t t n e r  
(Helv. Chirn. Acta, 1939, 22, 202—208).—Gradual 
addition of 2 : 5 : l-C 6H 3Me,-CH2Cl to  CNalV3(C02E t)2 
in xylene followed by protracted boiling of the mix- 
tm-e gives E t2 2 : 5-dimethylbenzylisopropylmalonate, 
b.p. 160— 165°/3 ium., hydrolysed with difficulty to  
the corresponding acid, which wThen distilled in a 
vac. gives (3-2 : 5-dimethylphmyl-a.-impropylpropionic 
acid, m.p. 69—70°. The corresponding chloride, 
b.p. 135°/3 mm., is cyclised by A1C13 in C6H 6 to 
4 : 7-dimethyl-2-isopropylinclan-l-one, b.p. 146°/3 mm., 
which in  consequence of steric hindrance does not 
give an oxime or a  semicarbazone, b u t is reduced by 
N a and E tO H  to 4 : 1-dimethyl-2-iaopropylindan-l- 
ol, m.p. 98—99°. I t  is reduced (Clemmensen) to 
4 : 7-dimethyl-2-isopropylindane (I), b.p. 108— 110°/3 
mm., m.p. 23—24°, oxidised to  C6H 2(C02H)4 and 
nitrated  to  5 : Q-dinitro-4 :1 -dimcthyl-2-\sopropyl- 
indane, m.p. 137°. Gradual addition of CHN2*C02E t 
to (I) a t  130° followed by heating the m ixture to 
160° and distillation yields a  product which is 
hydrolysed, decar boxy la ted, and dehydrogenated 
(Pd-C) to  vetivazulene [4 : 8-dimethyl-2-isopropyl- 
¿tcycZo[0,3,5]-decapentaene], m.p. 32— 33°, identical 
with the natural product. H. W.

N itration  of naphthalenesulphonic acids. I, II. 
R . L a n t z  (Bull. Soc. chim., 1939, [v], 6, 280—289, 
289—302; cf. A., 1936, 62, 197).—2-C10H 7-SO3Na 
and 100% H 2S 04 a t room temp, for 2 days give 
1 : 6-C10H 6(S03H)2, purified through 1 : 6- 
C10H 6(SO2Cl)2. ‘ 2 : 7 - ,  2 :6- (I), and 1 :5 -
Cj„H6(S03N a)2 and 100% H 2S 0 4 a t 100° (1 : 5- a t 
60 ), then 60% oleum, afford 1 : 3 : 6 - ,  2 : 4 : 6 - ,  
and 1 : 3 : 5-C1(jH5(S03H)3, respectively. (I) and 
59%  oleum in H 2S 04,H20  a t 180° for 8 hr. give 
1 : 3 : 5 :  7-C10H 4(SO3H)4 (hygroscopic N a salt). De
tails of n itration of N a naphthalenesulphonates with 
H 2S 04-H N 0 3 under varied conditions are recorded; 
H N 03 used is estim ated by difference before and after 
nitration. Max. speed of nitration is obtained 
usually (at room temp.) with -~90% H 2S 04; in 
general, under these conditions, the to ta l no. of 
SOjH-f-NO., in the final product is 4. W ith cold

100% H 2S 04, however, the to tal no. of substituents 
is 3, i.e., C10H 6(SO3H )2 are m ononitrated and 
C10H 5(SO3H)3 are practically unaffected; under 
these conditions, N 0 2-derivatives of 1 : 5 -  and
1 : 6-C10H 6(S03H)2 are transformed appreciably into 
products (possibly nitrosonaphtholsulphonic acids) 
w'hich do not n itra te  further, bu t those of the  2 : 6- 
and 2 : 7-acids undergo further slow nitration at 
60—80° to  (N 02)2-derivatives. 1 : 6-C10H 6(SO3H)2 
thus gives the 3-N 02- or 3 :  8-(N02)2-derivative;
2 : 7-C10H 6(SO3H)2 affords the  4-N 02- or 4 : 5-(N02)2- 
com pound; the 2 : 6-acid gives the  8-N 02- or 4 : 8 -  
(N 02)2- and the 1 :5 -ac id a4 (o r3 )-N 0 2-o r3  : 8-(N02)8- 
derivative. 1 :3  :6-, 2 : 4 : 6- ,  and 1 : 3 :  5-Cj0H 5(SO3H)3 
all give 8-N 02-derivatives. F ixation of N 0 2 is little 
altered with variation in  tim e and, w ithin certain 
limits, w ith excess of H N 0 3. Large excess of H N 03 
and prolonged tim e give slight d initration with the 
1 : 3 : 5-acid. The 1 : 6 -  and 2: 7-d i -  and the 
1 : 3 : 6-tri-sulphonic acids n itra te  completely in 
presence of 90%  H 2S 0 4 with slight excess of H N 03 
(note final orientation, 1 : 3 : 6 : 8 ; cf. Vesely et al., 
A., 1923, i, 911). The 1 : 5 - ,  2 : 6 - ,  1 : 3 :  5-, and 
2 : 4 :  6-derivatives require a large excess of H N 03 
to give analogous results. The result of Eierz (A., 
1921, i, 409) th a t no N 0 2-derivative could be obtained 
from 1 : 3 : 5 :  7-C10H 4(SO3H )4 is confirmed.

A. T. P.
Free rad ica ls and rad ica l stab ility . IV. D i- 

phenyl-3-acenaphthylm ethyl. S. T. B o w d e n  and 
W. E. H a r r is  (J.C.S., 1939, 307—310).—P h 3- 
acenaphthyl ketone (modified p re p .; cf. Graebe 
et al., A., 1903, i, 408) and M gPhBr give diphenyl-3- 
acenaphthylcarbinol (I), m.p. 196° (corresponding 
methane, m .p. 167°), prepared less readily from 3- 
bromoacenaphthene, activated  Mg, and COPli.,. 
The basicity of (I) compared with th a t of 1- 
C10H -• CPh2-0 H  ( =  1) is 1-3, and the halochromic 
salts of (I) are bluer. (I) and AcCl-C6H G or dry 
HCl-C6H f, (+CaCl2) give the chloride (II), m.p. 141°"; 
AcBr-CgH 6 affords the  bromide, m.p. 135°. Diphenyl-
3-acenaphthylmethyl is isolated from (II) and mol. 
Ag in  C6H 6, as crystals, m.p. 155° (vac.) (deep 
bluish-red in  C6H 6; deep bluish-green in  liquid 
S 0 2); air oxidation gives the peroxide, m.p. 167° 
(not completely colourless). Radical stability in 
P h N 0 2 (bluish-green solutions) is approx. the same 
as th a t of diphenyl-a-naphthylmethyl (cf. Schlenk 
et al., A., 1913, i, 34). Thermal decomp, of diphenyl- 
a-naphthylm ethyl form ate a t  99° is slow, with 
formation of C 02 and the  corresponding methane, 
bu t the form ate of (I) gives no C02 and no m ethane 
derivative is isolated. A. T. P.

Condensation of benzylidene chloride w ith
o-xylene. E. d e  B . B a r n e t t  (J.C.S., 1939, 348).—  
CHPhCl2 and o-xylene, w ith A1C13 in  C2H2C14, give 
a little 9 : lO-diphenyl-2 : 3 : 6 : 7-teiramethylanthracene, 
m .p. 312° (cf. Ellison and Hey, A., 1939, I I ,  14).

A. T. P.
D ehydrogenation. II. S. C. S en g u fta  (J. pr. 

Chem. 1939, [ii], 152, 9— 19).—Gradual addition of 
C10H a and Qs-dimethylsuccinic anhydride (I) to  AlCla 
in P h N 0 2 a t  0° and keeping the m ixture a t room 
tem p, gives y-keto-y-1-naphihyl-a.a.-dimethylbuiyric acid
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(II), m.p. 190— 191° (oxidised by NaOBr to  a- 
Cj0H 7'CO2H), and y-kdo-y-2-naphthyl-a.'r.-dimethyl- 
butyric actd (III), m.p. 170°, oxidised to  ¡3-C10H 7-CO2H.
(II) is reduced (Clemmensen) to  y-1-naphlhyl-ct.x- 
dimethyl-n-butyric acid, m.p. 99— 101° (the Et 
ester, b.p. 116— 118°/6 mm., could not be condensed 
with E t2C20 4 and KOEt), cyclised by H 2S 04 a t 
100° to  l-keto-2 : 2-dimethyl-l : 2 : 3 : 4 -tetrahydrophen- 
anthrene, m.p. 69°; this is reduced (Zn-Hg-HCl) to 
2 : 2-dimethyl-l : 2 : 3 : 4-tetrahydrophenantlirene, b.p. 
161— 163°/6 mm., dehydrogenated by So a t 250—300° 
and then a t 300—340° to  2-methylphenanthrene, 
m.p. 55— 56° (pierate, m.p. 117— 118°). ( I ll)  is 
reduced (Clemmensen) to  y-2-naphthyl-ao.-dimethyl- 
buiyric acid, b.p. 200—205°¡5 mm., m.p. 133— 135°, 
cyclised by H 2S 0 4 a t  100° to  4-keto-3 : 3-dimethyl- 
1 : 2 : 3 : 4-tetrahydrophenanthrene, b.p. 185— 187°/8 
mm., whence 3 : 3-dimethyl-l : 2 : 3 : 4-tetrahydro
phenanthrene, b.p. 155— 157°/7 mm., dehydrogenated 
to impure 3-methylphenanthrene, m.p. 85 after 
softening a t  61°, and other hydrocarbons. l-C10H 7Mo 
and (I) similarly afford y-keto-y-i-methyl-l-naphthyl- 
aa-dimdhijlbutyric acid (IV), m.p. 202—203° [Me. 
ester (V), m.p. 77°], oxidised by NaOCl to  
4 : l-C10H 6Me-C02H . (IV) cannot be reduced (Clem
mensen) whereas (V) is transformed (after hydrolysis) 
into yA-melhyl-l-naphthyl-aa.-dimethylbulyric acid, 
m.p. 105— 106°. This is cyclised (H2S 0 4) to  1 -keto- 
2 : 2 :  9- trimethyl -1 : 2 : 3 : 4 • tetrahydrophejianthrane, 
m.p. 123°, reduced to  2 : 2 : 9-trimethyl-l : 2 : 3 : 4 -tetra- 
hydrophenanthrene, m.p. 90—91°, which is dehydro
genated to  2 : 9-dimethylphenanthrene, m.p. 55— 
56° (pierate, m.p. 136— 137 ). H . W.

P olycyclic arom atic hydrocarbons. X X . J . W.
Co o k  and C. G. M. d e  W o r m s  (J.C.S., 1939, 268— 
271).—Cyclisation of CO(C,„H7-l)2 with AlCl3-NaCl 
at 100° gives 1 : 2 : 5 :  10-dibenz-9-anthrone, oxidised 
by CrOj-AcOH to  1 : 2-benzanthraquinone-5-carboxylic 
acid, m.p. 295—296° (Me ester, m.p. 163—165°) 
(oxidised by K M n04 to anthraquinone-1 : 2 :5 - 
tricarboxylic acid), which with SnCl2-HCl-AcOH 
gives 1 : 2-benz-o-anthroic acid (I), m.p. 286—287° 
[the amide, m.p. 309—310°, and boiling 0-C6H 4(C0)20  
give the  nitrile, m.p. 190— 191°]. The Et ester, m.p.
89—90°, of (I) and MgMel give a carbinol, dehydrated 
(EtOH-picric acid) to  5-isopropenyl-l : 2-benzanthra- 
cene ( II f  (pierate, m.p. 141— 142°). A nil. solution in 
C6H 6 of its s-C0H,(NO,)3 complex, m.p. 155°, under
goes fission with activated A120 3 (cf. Fieser et al., A., 
1938, I I , 356). (II) is hydrogenated (Pt-black; 
E tO H ) to  5-isopropyl-l : 2-benzanthracene, m .p 111— 
112° (pierate, m.p. 166-5— 167-5°; s-CBH 3(N 02)3
complex, m.p. 168-5— 169-5°), oxidised by Xa2Cr20 7-  
AeOH to the benzanthraquinone, m.p. 80—82°.

[By J . W, C o o k  and J . I b a l l  (cf. A., 1938, II, 
227)]. Purified 8-methyl-l : 2-benzanthracene (cryst. 
form examined) has new m.p. 117— 118° (pierate, 
new m.p. 158— 159°; s-CGH 3(N 02)3 complex, new 
m.p! 167— 168°). " A. T. P.

Synthesis of 10-alkyl derivatives of 9-m ethyl- 
1 : 2-benzanthracene. B. M. M ich a ilo v  and N. G. 
T scheknova (Compt. rend. Acad. Sci. U.R.S.S., 
1938, 20, 579—581).—o-(a-l-Naphthylethyl)benzoic 
acid w ith ZnCl2 a t 180° yields 9-methyl-1 : 2-benz- 

i  (a., n .) '

anthrone-10, m.p. 106-4— 107-2°, which, w ith the 
appropriate Mg alkyl halide yields 9 : 10-dimethyl- 
(picrate, m.p. 112-2— 113-2°), 9-methyl-lO-ethyl-, m.p.
70—71-5° (dipicrate, m.p. 116— 116-8°), 9-methyl-
10-n-propyl-, m.p. 99— 101° (dipicrate, m.p. 95—98°), 
and 9-methyl-lQ-n-bvtyl-l: 2-benzanthracene, m.p. 71—  
72° (dipicrate, m.p. 104-6— 105-8°). J .  l3. R..

T r ite rp e n e s . X L III. S y n th es is  of 1 : 10-d i- 
m e th y l-, 1 : 2 : 8 -  a n d  1 : 2 : 1 0 - tr im e th y l- , a n d  
1 : 2 : 9 : 1 0 -te tram e th y l-p icen e . L. R u z ic k a  and 
K . H o f m a n n  [with, in part, E . H a r d e g g e r , G. 
H o e p e , A. M a r x e r , and J . F r e y ] (Helv. Chim. 
Acta, 1939, 22, 126— 134).—1 : 8-Dimethylpicene, 
the picene derivative obtained by the dehydrogen
ation of pentacyclic triterpenes, can be certainly 
distinguished from the homologous picenes which 
would result by the dehydrogenation of a symmetric
ally constructed C skeleton. l-Keto-5-methyl- 
1 : 2 : 3 : 4-tetrahydronaphthalene (I) is converted 
by Zn and CH2Br*C02E t in anhyd. C6H G followed 
by distillation in presence of a little I  into E t 5-methyl- 
3 : 4-diliydro-l-naphthylacetate, b.p. 122— 128°/0-l 
mm., reduced by Na and abs. E tO H  to (3-5-methyl- 
1 : 2 : 3 : 4-tetrahydro-l-naphthylethyl alcohol, b.p.
107— 109°/0-1 mm. (3 : 5-dinitrobcv.zoate, m.p. 91— 
92°). This yields the bromide (II), b.p. 96—97°/0-I 
mm., the  Mg derivative of winch with (I) yields a 
product dehydrogenated (Pd-C a t  320—330°) to 
ufi-di-5-methyl-l-naphthylethane, m.p. 115— 117° after 
softening, cyclised by AlCl3 in CS2 a t  room temp, to  
1 : 10-dimethylpicene, m.p. 380—381° (corr.). The 
Mg compound of (II) and l-k e to -5 : 6-dimothyl- 
1 : 2 : 3 :  4-tetrahydronaphthalene (III) give a product 
which is distilled and then dehydrogenated (Pd-C a t
320—330°) to  a-5-methyl-l-naphthyl-$-5': 6'-dimethyl- 
1'-naphtliylethane, m.p. 128—129°, cyclised (A1C13-CS2) 
to  1 : 2 :  10-trimethylpicene, m.p. 380—381° (corr.). 
Mg p-7-methyl-l : 2 : 3 : 4-tetrahydro-l-naphthyl- 
etliyl bromide and (III) give a product which is 
distilled and dehydrogenated to  a-l-meihyl-1 -naphthyl- 
¡3-5': 6'-dimethyl-1'-naphthylethane, m.p. 107— 110° 
after softening, whence 1 : 2 :  8-trimethylpicene, m .p.
309—310° (corr.). ( I ll)  is converted by Zn and 
CH2Br-C02E t in  C6H 6 into E t  5 : 6-dimethyl-3 : 4- 
dihydro-l-naphthylacetate, b.p. 105— 110°/0-*l mm., 
reduced to  (3-5 : 6-dirnethyl-l : 2 : 3 : 4-tetrahydro-l- 
naphthylethyl alcohol, b.p. 128— 132°/0-02 mm. 33% 
HBr-AcOH a t 100° transforms this into the bromide, 
b.p. 130—133°/0-1 mm., the Grignard compound from 
w-hich with (III) (as above) affords a.p-di-5: 6- 
dimethyl-1 -naphthylethane, m.p. 163—165°, whence 
1 : 2 : 9 : 1 0 -tetrameihylpicene, m.p. 400—401° (corr.).

H. W.
V in y lam in es. I .  W. K r a b b e  and K. H . S c h m id t  

[with E. P o l z in ] (Ber., 1939, 72, [J3], 381—390).— 
Under strictly defined conditions OH*CPh2-CH2-NH2
(I) is transformed by E t2C20 4 into diphenyl-ls-ethox- 
alylamidomethylcarbinol, m.p. 128— 129°, converted 
by  boiling C 02Et-C0Cl (II) into N-elhoxalyl-$$- 
diphenylvinylamine (III), m.p. 128— 129°, obtained 
directly but in  poorer yield from (I) and (II). H ydro
lysis of (III) with KOH-M eOH affords $$-diphenyl- 
vinylamine (IV), m.p. 141-5— 142-5° [pierate, m.p. 
273° (partial decom p.); unstable hydrochloride].
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(IV) is somewhat unstable and is best identified by its 
red lialochromism in conc. H 2S 04. This effect is also 
shown by (I) owing to  its transformation into (IV), 
which can thus be effected preparatively. The most 
characteristic property of (IV) is its sensitiveness to  
acids. Thus (IV) suspended in MeOH is almost 
instantaneously converted by HCO,H into di-ßß- 
diphenylvinylamine. A solution of (IV) in dioxan 
can be preserved unchanged for days whereas in 
ligroin there is gradual formation of COPh2, HCN, 
and resin. Decomp, is greatly accelerated 'by  the 
presence of impurities. (IV) does not decolorise 
Br in CHClj and only slowly reduces K M n04 in 
aq. Na2CO?. Ozonisation of (IV) in cyc/ohexane and 
decomp, oi the ozonide w ith H „0 yields COPh2 and 
HCO-NH2. " H . W.

A ction  of d im ethylam ine on 3 : 4 -d ib rom o-l-  
methylc»/cJohexane. J . G u t m a n  (Compt. rend., 
1939, 208, 524—525; cf. A., 1939, II, 50).—3 :4- 
Dibromo-l-methylq/cZohexane W itt NHMe2 a t 120:— 
130° under pressuro affords 3-dimethylamino-\-methyl- 
A4-cyclohexene (90%), b.p. 65°/25 mm. (hydrochloride, 
m .p. 125— 126° ; methiodide, m.p. 200—201° ; picrate, 
m .p. 169— 170°), reduced (H2-R aney  Ni) to  a mixture, 
b.p. 85°/50 mm., of cis- {picrate, m.p. 190— 191°) 
and <raws-3-dimethylamino-l-mcthylci/c/ohexane 
{picrate, m.p. 178— 179°); the respective amines 
are also obtained by reduction of 3-methylcycto- 
liexanoneoxime in acid and alkaline solution and 
subsequent methylation. The picrates of cis- and 
¿ran.s-4-dimethylamino-l-methylcj/c/ohexane have 
m.p. 193° and 194°, respectively. J .  L. D.

A ction of di- (ß-hydroxyeth y l)am in e , m ethyl- 
am ine, and ethylam ine on halogenonitrobenz- 
en es. K . F. W a ld k ö t te r  (Rec. trav . chim., 1939, 
58, 132— 138).—W hen boiled with IsH([CH2]2-OH)2 in 
E tO H , 1 : 2 :  4-C6H 3Cl(N02)2 yields 2 : 4-dinitro-, 
m .p. 99° {diacetate, m.p. 77°; dinitrate, m.p. 103°), 
whilst 1 : 2 : 4 : 6-C6H 2Cl(N02)3 gives 2 : 4 :  6-trinitro- 
'NTX-di-fi-hydroxyethylanilifie, m.p. 245° {mononitrate, 
m .p. 198°), together with $-hydroxyethyl-$'-2 : 4 : 6- 
trinitrophenoxyethylamine, m .p. 154°, which gives
picric acid on nitration. 1 : 3 : 4 :  6-C«H2Cl2(N 02)2 
similarly yields 4 : G-dinitro-1 : 3-bis(di-ß-hydroxy- 
ethylamino)benzene, m.p. 126°. Condensation (sealed 
tubes) o fN H ^Ie  and NH„Et with 1 : 4 :  2-CGH 3Cl2-N02, 
1 : 3 :  4-CgH 3C1(N02)2, l“: 3 : 4 : 6- and 
1 : 3 : 4 :  5-C,iH 2Cl2(N 02)2, 3 : 5 : 1 : 4- 
(N 02)2C6H 2Cl-0Me, and the  appropriate Br-
■compounds, followed by acetylation or n itration of 
some of the products formed, gave the following 
■compounds, having the m.p. given : 4-ckloro-'2-nitro- 
N N -acetyl-methyl-, 92°, and -ethyl-aniline, 47°, and the
4--Br-compounds, 116°a n d 57°,respectively; 4-chloro- 
(Ac derivative, 134°) and -brom o-2: 6-dinitro-AT- 
methylaniline {Ac derivative, 103°); 4-chloro-, 101° 
(Ac derivative, 73°), and -bromo-2 : G-dinilro-N- 
ethylaniline, 90° (Ac derivative, 91°); 5-chloro-2- 
nitro-TXN-acetyl-methyl-, 87°, and -ethyl-aniline, 108°, 
and the 5-Ur-eom pounds, 112° and 129°, respectively; 
4 : G-dinitro-1 : 3-di-(methylamino)- ( +  lE tO H ), 160— 
170° (Ac» derivative, 173°), and -(dhylamino)-benzene 
(+ lE tO H ), 90—110° {Ac,, derivative, 108°); 4 : 6 -  
dickloro-'2-nitro-^\i\-acetylmcthyl-, 60°, -'SN-nitro-

methyl-, 72°, -N-dhyl-, 61°, -IS'N-nitroethyl-aniline, 
96°, and the  corresponding 4 : 6-JSr2-compounds, 
S9°, —, 74°, and an oil, respectively. The relation 
between constitution and  m.p., colour, and taste of 
these compounds is discussed. A. L.

A ction of m a gn esiu m  eth yl brom ide on butyr- 
ethylanilide. M . M o n t a g n e  and Y. I s a m b e r t  
(Compt. rend., 1939, 208, 285—287; cf. A., 1936, 
1096).—Butyrethylanilide (I) w ith M gEtBr affords 
C2H G and NPhEt-CO-CHEt-MgBr, which reacts with 
COEtPr“ (a by-product) to  give, after hydrolysis, 
¡3-hydroxy-a(3-diethylhexoethylanilide ( I I ) .  The al
ternative view th a t COPr-CHEt-CO-NPhEt is formed 
from 2 mols. of (I) and then reacts with M gEtBr is 
unlikely because (a) i t  is not found in the reaction 
product, (b) it  is only partly  converted into (II) by a 
large excess of M gEtBr. J .  L. D”.

Sulphonation of m ethylan iline. I . S. U p p a l  
and K . V e n k a t a r a m a n  (J.S.C.I., 1938, 57, 410— 
412).—Proof of the  orientation of the three 
NHMe,CBH 4'S 0 3H  (¿1) is given. Sulphonation of 
NHPhM e leads to  ?>NHMe-CeH.,-S03H, decomp.
244— 246°, or a m ixture of this with the m-acid, 
decomp. 286—290°. The o-acid, decomp. 220°, 
is obtained by the m ethylation (Me2S 0 4) of orthanilic 
acid. The three isomerides are oriented by an applic
ation of H alberkann’s m ethod (A., 1921, i, 779), 
the 2 >-toluenesulphonyl derivative of each being p re
pared by m ethylation of
2>-CgH4Me,S 0 2,N H ,C6H 4>S 0 3H  or from (4) and p- 
CgHjMe'SOoCl. The p-toluenesulphonyl derivatives 
are characterised as the  arylamine sa lts ; the  follow
ing are described : C-H$N, m.p. 255° (very stable to  
acid hydrolysis), and ■p-chloroaniline, m.p. 230° (de- 
comp.), -p-toluenesulphonylsulphanilate; benzidine, 
m.p. 255° (decomp.), j*-chloroaniline, m.p. 202°, 
and ^-C-,0H 7'N H 2, m .p. 201°, 'p-toluenesulphonyl-N- 
methylsulphanilate; -p-chloroaniline \>-toluenc8ulphonyl- 
metanilate, m .p. 202°, p-toluenesulphonyl-'N-methyl- 
metanilate, m .p. 148°, p -tolnenesulphonylorthanilate, 
m.p. 214°, and j>-toluenesulpkonyl-N-methylorthanilate, 
m.p. 195° ($-C10H y N H 2 salt, m.p. 196°).

Phosphorescence of tetraphenylm ethane and  
related  sub stan ces. D. B. C l a p p  (J. Amer. Chem. 
Soc., 1939, 61, 523—524).—CPh4 and 14 of its deriv
atives, 2-triphenvlmethylpyrrole, SiX4 (X =  P h  or 
7).CcH,Me, bu t no t ?)-C6H 4Ph), SnPh4, P bP h4 (weak), 
(CH2*C02H )2, to-CgH 4(OH)2, and sucrose fluoresce 
for various times up to  35 sec. after irradiation with 
ultra-violet light. Traces of CPh3-dyes m ay be re- 
sponsiblefortheeffectwithCPh4derivatives. The time 
of fluorescence increases as the  temp, decreases. 
CPhj-OH, N H PhR  (or N PhR 2), and H Cl-AcOH- 
A c20  give 4-ethyl-, m.p. 172— 173°, 4-n-butyl-, m.p. 
135— 136°, 4-diethyl-, m.p. 177-5—178-5°, and 4- 
di-n-butyl-aminotetraphenylmethane, m .p. 177— 178°.

R. S. C.
M ononitration of a- and [3-naphthylamines in  

presence of carbam ide. H . H . H o d g s o n  and W. 
D a v e y  (J.C.S., 1939, 348—349).—CO(NH2)2 and 
a-C10H 7'X H 2, dissolved in this order in conc. H 2S 0 4, 
with K N 0 3 (1 mol.) give 8 : 1- (27%) and 5 : 1- 
NO2-C10H 6-NH2 (43% ); 2 mols. give 32-5 and 38%
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respectively. Similarly, p-C]0H 7-NH2 gives 5-4 and 
86-7% or a trace and 7 0 5 %  of 8 : 2 -  and 5 : 2 -  
NOa'CjoHg'NHj, respectively. A. T. P.

Case of sim p le  su bstitu tion  in  the 3-position  
of a 1 : 2-d isubstituted  naphthalene. H. H.
H o d g s o n  and R. L. E l l io t t  (J.C.S., 1939, 345— 
346).— 1 : 2-NO,-CJ0H 8-NH2 and Hg(OAc),-AcOH 
give l-nilro-2-naphthylamme-3-mercuriaadate, con
verted by I  +  10% K I into ‘.i-iodo-l-nitro-2-n aph Ihy I - 
amine (I), m.p. 174°, the A c  derivative (by Ac20), 
m.p. 196°, of which is reduced (A., 1936, 718) to  the  
stannichbride of 2 : 3 : l-N H A c,C10H 5I ,N H 2. 4 : 2 : 1 -  
NO^C^oHjI'NIL, is no t similarly acetylated (ef. 
be. cit.). (I) is deam inated to 3 :  l-C 10H 6I ,NO2. 
4 : 2 :  l-N O 2-C10H 5Cl-NH2 affords (diazo-reaction)
1 : 2-dichloroA-nitronaphthaUne, m.p. 119°, but
2 : 4 : 1-N02-C10H 5C1\NH2 similarly gives only an 
amorphous product, m .p. 102°. A. T. P.

C arbodi-im ide. E. Z e t z s c h e  and A. F r e d r i c k  
(Ber., 1939, 73, [£], 363—365; cf. A., 1938, I I , 
470).—Carbodi-imides are determined by weighing 
the C 02 evolved when they react with H 2C20 4 in 
pure dioxan first a t  room tem p, and finally a t >90° 
(bath). The polymeric ¡3-earboditolylimide reacts 
similarly to  b u t more slowly than  the a- (monomeric) 
form. H . W .

6 : 6 '-D iam in o-4  : 4'-d iisopropylstilbene-2 : 2'- 
disulphonic acid .—See B., 1939, 243.

G uanyl- and guanido-naphthalenes. Group  
m igration  in  cyanonaphthalenes. H. K in g  
and E. V. W r ig h t  (J.C.S., 1939, 253—257; cf. A., 
1938, I I I ,  63).— K  2-cyanonaphthalene-l-sulphotiale 
(+2-5H 20) (prep, from 2 : 7-NH2*C10H G*SO3H) or 
2 : 7-C10H 8(SO3Na)2, on dry  distillation with KCN 
in C02, gives 2 : 7- (I) and 1 : 7-C)0H 8(CN)2 (II) (also 
obtained similarly from 2 : 8-CN‘C10H G-SO3N a ); par
tia l m igration of CN thus occurs. Similarly, 2 : 6- 
CN-C10H 8-SO3Na and KCN give 2 : 6- (III) and 1 : 6- 
C10H G(CN)2. ( I ll)  and (I) in dioxan-EtO H , saturated 
w ith HC1 a t  0—5°, and kept a t  0° for 14 days, afford 
imino-ether hydrochlorides, converted by E tO H - 
N H S a t  40—50° (under pressure) into 2 : 6-, m.p. 
>300°, and 2 : 7-naphthylenediamidine dihydrochlor- 
ide, m .p. >290° (-f H 20 ), respectively. 2 :7 -
C10H 6(NH2)2,2HC1 refluxed with CN-NH2 (20 mols.) 
in E tO H , followed by treatm en t of the product 
with aq. N H 4N 0 3, gives 7-guanido-2-naphthylamine. 
nitrate, m .p. 251—252°, and 2 : 7-diguanidonaphthal- 
ene dinitrate, m.p. 209°. 1 : 5-C1nH6(NH2)2,2HCl 
similarly affords 1 : 5-diguanidotiaphthalene dinitrate, 
m.p. >300°, bu t 1 : 8-C1(,H ?(NH2)2,2HCl and 
CN-NHo-EtOH give aminoperimidine hydrochloride 
( - fH 20)”. 1 : 5-C10H G(SO3Na)2 and KCN give 1 : 5 -  
C ,0H 8(CN)2, not convertible into the imino-ether.
(II) w ith H C l-E tO H -dioxan, then NH3-E tO H , 
gives l-naphthonitrile-7-amidine liiydrochbride, m.p. 
296—297° (1-C10H /C N  derivatives do not give 1- 
amidines). 4 : 4'-Diaminoazobenzene dihydro
chloride and E tO H -CN -N H , (30 mols.) followed by 
N H 4N 0 3 afford 4-guanido-4'-aminoazobenzene nitrate, 
m .p. 257° (decomp.). 4 : 4'-Dipiperidyl and 
SMe-C(NH)-NH2,H I (IV) in aq. NaOH a t 80° give 
an iodide, converted by moist AgCl into 1 : V-di-

guanyl-4 : 4' -dipiperidyl dihydrochloride (+ 2 H 20 ), 
m.p. 361° (decomp.); monoguanyl-4 : 4'-dipiperidyl 
hydriodide, m.p. 136— 137° ( + H sO), m.p. 166° (dried 
a t 100°), is isolable from the original mother-liquors. 
2 : 4 '-Dipiperidyl and (IV) a t 80° give V-guanyl-2 : 4'- 
dipiperidyl dihydriodide ( + H 20 ), m.p. ~123°. Tests 
for trypanocidal action are g iven ; introduction of the 
C10H g nucleus into amidines and guanidines does not 
impair activity. A. T. P.

E lectrochem ical oxidation  of 5  : 5'-azo-m - 
xylene [ 3 : 5 : 3 ' :  5'-tetram ethylazobenzene]. F.
F ig h t e r  and R. G it n st  (Helv. Chim. Acta, 1939, 
2 2 , 267—275).—3 : 5 : 3' : 5'-Tetramethylazobenz-
ene, m.p. 136— 137° (prep, by electrochemical re
duction of 1 : 3 :  5-CGH 3Me2‘N 0 2 described), is dis
solved in 90% H 2S 0 4 and oxidised a t  a P t anode 
giving unchanged m aterial, 2 : 6-dimethyl-p-benzo- 
quinone, m.p. 71°, and an ill-defined oxidation pro
duct (I) transformed by Ac20  in C5H 3N into 4 :4 '-  
diacetoxy-3 : 3' : 5 : 5'-tetramethiylazobenzene (II), de
comp, ~300° (softens a t  110—130°). Diazotisation 
of inc.-m-xylidine in presence of K N 03 leads to 
4 : 2 : 6 : 1 -NO^CoHaMe-zOH. Electrochemical re
duction of the corresponding acetate, m.p. 112°, 
appears to  give the corresponding azobenzene bu t the 
process is accompanied by some loss of Ac and the 
product is therefore reduced and then acetylated to
5-acetamido-2-acetoxy-m-xylene, m.p. 157°, more con
veniently obtained by treatm ent of 4 : 2 : 6 : 1- 
NO-C6H 2Me2’OH, m.p. 165° (decomp.), with (NH4)2S 
and subsequent acetylation. This is also obtained by 
reductive fission and subsequent acetylation of (II), 
whereby the structure of (I) is established. 5- 
Benzamido-m.-2-xylenol, m.p. 188° [benzoate, m.p. 
196°, obtained by reductive fission followed by 
benzoylation of (I)], is described. Chromatographic 
purification of (I) by A120 3 leads to homogeneous 
4 : 4 '-dihydroxy-3 : 5 : 3' : 5 '-tetramethylazobenzene, de
comp. >160°. 5-Nitroso-m-2-xylmol M e ether, m.p. 
51°, from the  phenol and CH2N2, suffers partial loss 
of Me when reduced; the product is diazotised and 
coupled with vic.-m-xylenol to  a  compound, 
C17H J0O2N2 or CjgHj80 2N2, decomp. 199°, which is 
converted by Me2S 04 and alkali into 4 : 4 '-dimethoxy- 
3 : 5 : 3 ' :  5 '-tetramethylazobenzene, m.p. 139°.

H. W.
H om ologous ser ies of acylated azo-dyes from

o- and jj-acylam idophenols and 1 : 7-acylam ido- 
naphthols. H. E. F ie r z -D a v id  and W. K u s t e r  
(Helv. Chim. Acta, 1939, 22, 82— 112).—The most 
marked influence on the surface tension of aq. solu
tions of acylated azo-dyes and on alkaline solutions of 
acylated amino-phenols and -naphthols is exerted 
by the decoic to palmitic residues. Higher fa tty  
acids w'ith an  odd no. of C are usually obtained from 
the requisite alkyl halide through the corresponding 
nitriles. E t palm itate is converted by MgPhBr into 
diphenylpentadecylcarbinol, m.p. 46°, dehydrated 
a t  220—260° to  aa-diphenyl-p-tetradecylethylene, 
m.p. 18—20°, which is oxidised (Cr03 in AcOH) to  
pentadecoic acid, m.p. 51°. a-Bromostearic acid is 
converted by aq. KOH into a-hydroxystearic acid, 
which a t  250—280° passes into margaraldehyde, 
oxidised (KM n04 in COMe2) to margaric acid. The
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acids are converted into their chlorides by SOCl2. 
Acylation of o- and p-aminophenols is effected by 
treating the base dissolved as salt of the requisite 
acid in H 20  with the anhydride of the same acid, by 
the use of the acid chloride [when necessary in pres
ence of an acid-absorbent (C5H 5N, NaOAc, CaC03)], 
or by melting the phenol and acid together. The 
following aro described : o-form-, m.p. 130°, -acet-, 
m .p. 207°, -propion-, m.p. 78°, -butyr-, m.p. 81°, 
-valer-, m.p. 82°, -hexo-, m.p. 74°, -heplo-, m .p. 83°, 
-octo-, m.p. 71°, -nono-, m.p. 8 6 °, -deco-, m.p. 72°, 
-laur-, m.p. 69°, -myrist-, m.p. 70°, -palmit-, m.p. 
77°, and -stear-, m.p. 82°, -amidophenols ; ¿j-form-, 
m.p. 139°, -acet-, m.p. 169°, -propion-, m.p. 173°, 
-butyr-, m.p. 138°, -valer-, m.p. 101°, -hexo-, m.p. 
112°, -heplo-, m.p. 114°, -octo-, m.p. 123°, -nono-, 
m.p. 124°, -deco-, m.p. 130-5°, -laur-, m.p. 131°, 
-myrist-, m.p. 133-5°, -palmit-, m.p. 134-5°, and 
-stear-, m.p. 135-5°, -amidophenols ; o-ON-dibutyryl-, 
m.p. 76°, -divaleryl-, m.p. 71—73°, -diheptoyl-, m.p. 
47°, -dioctoyl-, m.p. 57°, -dinonoyl-, m.p. 59°, -didecoyl-, 
m.p. 62°, -dilauryl-, m.p. 65°, -dimÿristyl-, m.p. 65°, 
and -distearyl-, m.p. 62°, -aminophenols ; p-ON- 
divaleryl-, m.p. 114°, -dihexoyl-, m.p. 118— 120°, 
-diheptoyl-, m.p. 119-5°, -dioctoyl-, m.p. 127— 128°, 
-dinonoyl-, m.p. 124°, -didecoyl-, m.p. 130°, and -di
lauryl-, m.p. 119— 120°, -aminophenols. o-NN-Di- 
stearamiiophenol, m.p. 92°, pentadecylbenzoxazole, 
m.p. 45-5°, and lieptadeeylbenzoxazole, m.p. 55°, are 
described incidentally. The following jV-acyl deriv
atives of 1 : 7-NH2-C10H 6-OH are described : form-, 
m.p. 204°; acet-, m.p. 198° (decomp.); propion-, 
m.p. 138°; butyr-, m.p. 161°; valer-, m.p. 171°; 
hexo-, m .p. 156° ; hepto-, m.p. 147° ; octo-, m.p. 139° ; 
nono-, m.p. 137°; deco-, m.p. 131°; undeco-, m .p. 
127°; laur-, m.p. 125°; trideco-, m.p. 127°; myrist-, 
m.p. 126°; pentadeco-, m.p. 128°; palmit-, m.p. 
129°; heptadeco-, m.p. 129°; stear-, m.p. 130°; 
nonadeco-, m.p. 129°; ole-, m.p. 122°; benz-, m.p. 
211°. The following diacyl derivatives of 1 : 7 -  
X H 2-C10H G-OH are described : diacetyl-, m.p. 177° ; 
dibutyryl-, m.p. 103° ; divaleryl-, m.p. 77° ; diheptoyl-, 
m.p. 87°; ditridecoyl-, m.p. 87°; (?) distearyl-, m.p. 
1 0 2 °; dibenzoyl-, m.p. 208° (all m.p. are corr.). 
The coupling of acylated o- and p-aminophenols with 
diazotised p-X H 2-C6H 4-S03H  proceeds relatively 
smoothly with the lower homologues only; the p- 
compounds are particularly unsuitable. E tO H , when 
used as solvent, is partly  oxidised to  MeCHO. In  
m ost cases considerable amounts of unchanged base 
remain after disappearance of the  diazo-reaction. 
Acylated 1 : 7-aminonaphthols couple readily. The 
compounds derived from p-N H 2-C6H 4*S03H  are 
usually too sparingly sol. for physiological purposes. 
The following N a2 2 ' -hydroxy-8 '-acylamido-1'-naph- 
thaleneazobenzene-2 : 5-disulphonates have therefore 
been prepared, usually retaining a certain proportion 
of NaCl : -form-, -acet-, -propion-, -butyr-, -valer-,
-hexo-, -hepto-, -octo-, -ntmo-, -deco-, -undeco-, -laur-, 
-trideco-, -myrist-, -pcntadeco-, -palmit-, -heptadeco-, 
-stear-, -nonadeco-, -ole-, -benz-. H . W.

R eactions and sa lts  of 4  : 4'-dm itrodiazoam ino- 
benzene. F. P . D w y e r  (J.S.C.I., 1939, 58, 110—  
116).—The dark violet Na, K , and Ba  salts, B aR 2

(R =  C12H g0 4N 5), of 4 : 4'-dinitrodiazoaminobenzene 
(I) are considered to  have the aci-structure (-4) 
(cf. A., 1938, I I , 483); they are readily sol. in  EtOH, 

y ,-'i t j  \ t  i r  COMe„, PhNOo, and 
p-is Oo-CgH.j-N.N-N • • ■ M h  aq. alkali, and are

U tt ■v'C ,, hydrolysed by hot H 20.(A.) p -6 eH 4 . ^ - > 0  / Uiali?mcta/ salts 2of
the triazen form appear to  be incapable of existence. 
The yellow C'5I I 5N  salt, NAr:N-NArH,C5H 5N (Ar =  
£>-N02-C6H 4-), obtained when a  solution of either form 
(foe. cit.) of (I) in hot, dry  C5H 5N  is cooled, undergoes 
tautom eric change in presence of H 20 , MeOlI, E tO H , 
or COMe2 (decreasing intensity in the  order quoted) 
to  the  act-salt (purplish-red; not isolable), which is 
stabilised by co-ordination, e.g., ^>X->H-0H. Tho 
NH 4 salt resembles the C5H 5N salt. (I) (in COMe2) 
w ith M e0H -C 5H 5N -A gN 03 +  NaOAc gives the 

_.-NAr^
T-k vX, converted by C5H 5N  a tyellow A  g salt, AgÇ vï

^ N A r'i
100° into the purple salt (II), AgR,C5H 5N  (A  with 
M =  Ag-<-C5H 5N), which when heated alone or 
with E tO H  or COMe2 regenerates the yellow salt. 
Meldola’s Ag salt (J.C.S., 1887, 50, 446) is un
doubtedly the  ammine, AgR,NH3. Treatm ent o f the  
product obtained from (I) and Cu(C5H 6N)2C1 in 
EtOH-COMe2-3N-NaOAc with C5H 5N gives tho 
violet salt, CuR,C5HsX, which is converted by heating 
to  100° or by warm E tO H  or COMe, into tho orange- 
yellow normal salt, CuR. This with dry  N H 3 in 
CeH fi affords the ammine, CuR,NH3, and with aq. 
E tO H -CS(N H 2)2 gives the  black compound, 
CuR,3CS(NH2)2. Since one C5H 5N or N H 3 is co
ordinated in the above Ag and Cu‘ salts, it  is deduced 
th a t (I) (act-form) supplies one co-ordination position. 
A ttem pts to  prepare a Me derivative of the aci- 
form of (I) from (II) and M el-m oist Ag20  yielded only 
the usual yellow, triazen derivative; the Me cannot 
ac t as acceptor to  the donor azo-N. The Cu" salt, 
CuR2,2C5H BN, blue, and IIg"  salt, H gR 2,2C6HgN, 
orange-red, are co-ordinated normal salts dissolving 
in C5H 5N to orange solutions; removal of C5H 5N 
from the former gives the Cu’ salts. A ttem pts to 
preparo the unco-ordinated Cu” salt were unsuccess
ful ; a  salt, probably CuR(C12H 90 4N 5)3, was obtained 
w ith other products from the Na salt of (I) and 
M e0H-CuCl2,2H20 . The normal and act-forms of 
(I) with conc. HC1 a t  100° (bath) give N>, p- 
XO2-C0H 4-XH,, and 43 and 62% respectively of 
j)-C6H 4Cl-N02. H . B.

T riaryl phosphates.—See B., 1939, 244.
D etoxication  of in gested  naphthalene.—See A.,

1939, H I, 302.
S ynthesis of phenanthrenes . A. S c h o n b e r g  

and F . L. W a r r e n  (Chem. and Ind., 1939, 1991.— 
Synthesis of 9-hydroxyphenanthrene from
o-C6H 4Ph-COCl by way of o>-diazo-o-phenylacetc- 
phenone (prep. byC H 2N2), m.p. 106°, and o-diphenylyl- 
acetic acid (prep, by colloidal Ag in H 20), m.p. 116°, 
is announced w ithout details. R . S. C.

O xidation of phenol by hydrogen peroxide in  
presence of ferrous sulphate. A. Citwala and 
M. P ailer  (J. pr. Chem., 1939, [ii], 152, 45— 48).—
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Repetition of the work of Goldhammer {A., 1927, 
1181) shows th a t considerable amounts of quinol (I) 
and some more highly oxidised m aterial are formed 
in addition to  o-C8H 4(OH)2 (II). Under defined 
conditions the yield of (I) -j- (II) is almost 72% of 
the PhO H  taken. I t  appears essential th a t PhOH 
should be in excess w ith respect to  H 20 2 and also to 
(I) +  (II), and th a t PhO H  and H 20 2 are in  very dil. 
solution. p a 3— 4 is most suitable. H. W.

S ynthesis and bactericidal properties of 5- m -  
alkylresorcinols. C. M. S i t t e r  and A. W . W e s t o n  
(J. Amer. Chem. Soc., 1939, 61, 232—236).— 1 : 3 : 5- 
C6H3Br3 does not give Mg or Li derivatives. Indirect 
prep, of 3 : 5 :  l-C eH ,Br,A lk was not practicable. 
3 : 5 :  l-(OMe)2C0H 3-CO-NH2 and MgAlkHal give 
slowly 80—88% of 3 : o-dimethoxyphenyl Pra, b.p. 
157—158°/7 mm., m.p. 33'5— 34° (semicarbazone, 
m.p. 188°), E t, b.p. 162— 163°/11 mm., m.p. 32-5° 
(semicarbazone, new m.p. 131-5— 132°), Bua, n -amyl, 
b.p. 175— 176°/7 mm., m.p. 53° (semicarbazone, m.p. 
183—184°), and n-hexyl ketone, b.p. 161— 161-5°/3 
mm., m.p. 30-5—31° {semicarbazone, m.p. 133-5— 
134°). The appropriate liydrazones with KOH a t
200—245° give 3 : u-dimeihoxy-n-butyl-, b.p. 125— 
128°/6 mm., -»i-propyl-, b.p. 103— 105°/3 mm., -n- 
amyl-, b.p. 133— 136°/6 mm., -n-heptyl-, b.p. 162— 
163°/6 mm., and -n-hexyl-benzene, b.p. 141— 143°/7 
mm. [with considerable amounts of azine], De- 
m ethylation then  gives 5-n-propyl-, b.p. 148— 149°/3 
mm., new m.p. 86-5—86-7°, and -j-H20 , new m.p. 47° 
(Br3-derivative, m.p. 97-5—98°), 5-rc-amyl-, b.p. 162— 
164°/5 mm. (Brs-derivative, m.p. 85°), 5-n-heptyl-, 
b.p. 179— 181°/6 mm., new m.p. 55—55-5° (Br3- 
derivative, m.p. 73-5— 74-5°), 5-n-butyl-, b.p. 151— 
152°/3 mm., m.p. 81-5—82-5° (iJr.-derivative, m.p. 
84— 84-5°), and 5-n-hexyl-resorcinol, b.p. 192—195°/11 
mm., m.p. ( + H 20 ) 49—49-5° (iir3-dcrivative, m.p. 
75—76°), which have PhO H  coeff. 5, 35, 128, 10, and 
49, respectively, against S. aureus. Hydrogenation 
(Pd) of the ketones is very slow. 3 : 5-Dimethoxy- 
benzdiethylamide, b.p. 166-5— 167°/3-5 mm., with 
MgAlkHal gives very little ketone. 3 :5 -  
(OMe)2C6H 3-COCl w ith CdBu% gives only 27% of 
ketone and with ZnAlk2 gives mostly the ester. 3 : 5- 
Dimethoxyphenyl Pra keiazine has m.p. 96-5— 97°. 
The KBr-KBrOn titra tion  of resorcinols is improved.

R . S. C.
O xidation p rocesses. X III. Inhibitory action  

of su lphite and other com pounds in  the autoxid- 
ation  of quinol and its  hom ologues. T. H. J a m e s  
and  A. W e is s b e r g e r  ( J .  Amer. Chem. Soc., 1939, 6 1 , 
442—450; cf. A., 1938 , II , 440).—By suitably ad 
justing p„ and adding sp. inhibitors for the oxidation 
o f Na2S 0 3, and owing to  quinones etc. inhibiting the 
oxidation of N a2S 0 3, the ra te  of oxidation of quinols 
in presence of an excess of Na2S 03 is measured. The 
complex results are explained by assuming oxidation 
o f quinols to  quinones and H 20 2> oxidation of Na2S 03 
by H 20 2, and interaction of quinones with Na2S 03 to 
form quinolmonosulphonates (followed by oxidation 
to  quinonesulphonates and, if H  is still available, 
further reaction thereof with Na2S 0 3 etc.). Cysteine, 
SH-CH2<C02H , SH-CH2-CO-NHPh, and j>-C6H 4Me*SH 
inhibit oxidation of quinol by forming compounds

with the catalytic p-0;C cH4‘.0  formed; tlie.se com
pounds later oxidise faster than  does 2>-0!C6H 4!0.

R, S. C.
M echanism  of the autoxidation  of (i-cumo- 

quinol. G. K o r n e e l d  and A. W e i s s b e r g e r  (J. 
Amer. Chem. Soc., 1939, 61 , 360—363).—Previous 
quant, results (A., 1938, I I , 440) are explained on 
the assumptions th a t reaction of ^-eumoquinol (I) 
with 0 2 involves reaction of the interm ediate semi- 
quinone with (a) 0 2 and (b) 0-cumoquinone (II) to  
yield a complex (analogous to  verdoflavin), which 
then decomposes into (I) and (II). R. S. C.

Condensation of ketones w ith  phenols. M . E. 
M c G r e a l ,  V. N i e d e r l ,  and J . B. N i e d e r l  (J. Amer. 
Chem. Soc., 1939, 61 , 345—348).—PhOH, COR2, and 
HC1 in AcOH give CR2(C6H 4-OH-p)2 (by way of 
y>-OH-C0H 4-CR2-OH), converted by distillation/I atm . 
into PhOH, p-OH-C6H 4-CHR2, and ta r. Thus are 
obtained fifi-di-p-hydroxyphenyl-, m.p. 125° [(j\t<92)4- 
derivative, m.p. 168°], and -di-6-hydroxy-m-tolyl- 
butane, m.p. 146° (diacetate, m.p. 71°), $$-di-p-hydroxy- 
phenyl-pentane, m.p. 149°, and -S-methylpentane, m.p. 
150° [(AT0 2)4-derivative, m.p. 154°], $$-di-6-hydroxy- 
m-tolyl-S-methylpentane, m.p. 129°, 1 : l-di-p-hydroxy- 
phenyl-, m.p. 184° (diacetate, m .p. 124°; bisphenyl- 
urethane, m.p. 148°), and 1 : 1 -di-6'-hydroxy-m-tolyl- 
cyclohexane, m.p. 186° (derived di-O-acetic acid, m.p. 
232°; bisphenylurethane, m.p. 142°), 1 : 1-di-p-hydroxy- 
plienyl-3-methyloyclohexane, m.p. 167°, -4-me//n/icyclo- 
hexane, m.p. 180°, and -cyclopentane, m.p. 156°, 
■p-hydroxyphenyl-cyolohexane, m.p. 132° (derived aryl- 
oxyacetic acid, m.p. 145°), -3-methylcyc\ohexane, m.p. 
110° (derived aryloxyacetic acid, m.p. 127°), -4-methyl- 
cyelohexane, m.p. 118° (derived aryloxyacetic acid, 
m.p. 136°), and -cyclopentane, m.p. 90° (derived aryl
oxyacetic acid, m.p. 115°), 6'-hydroxy-m-tolyloyclo- 
hexane, m .p. 126° (derived aryloxyacetic acid, m.p. 
134°), a -phenyl-, m.p. 175° (diacetate, m.p. 180°), and 
ri-'p-iolyl-'j.x-di-p-hydroxyphenylethaiie, m .p. 133° (di
acetate, m.p. 151°), and a.-phenyl-a.a.-di-G-hydroxy-m- 
tolylethane, m.p. 141° (diacetate, m.p. 118°). R . S. C.

O xidation of 1 : 8-dihydroxynaphthalene and  
its  m onom ethyl ether w ith  peracetic acid . J . 
B o e s e k e n  and L . G. S m it t  (Rec. trav . chiin., 1939, 
58, 125—131; cf. A., 1935, 614).—W ith A c02H 
(1— 1-2 mols.) in AcOH, 1 : 8-Ci0H 6(OH)2 gives only 
resinous products, but its M e1 ether (CH2N2), m .p. 
47°, yields 8-methoxy-a.-naphthaquinone, m .p. 184°, and 
(?) 7-methoxyindenone-2-carboxylic acid, m.p. 200°, 
formed by dehydration of 2-carboxy-3-methoxyallo- 
cinnamic acid. 8 : l-NHAc-C10H c-OH when distilled 
a t 16 mm. yields 2-methylperinaphthoxazine, m.p. 72°, 
which reverts to  the former when cryst. from E tO H .

A. Li.
A rom atic fluoro-com pounds . M. S e y h a n  [with 

N. E s m e r ] (Ber., 1939, 72, [5], 365—366; cf. S c h ie -  
mann and Seyhan, A., 1938, I I , 52).—Im proved 
methods are described for the conversion of 4 : 2 :1 -  
N 0 2-CcH 3F -0 E t into 4 : 2 :  l-NH,-GV,HaF-O Et and 
thence into 3-fluoro-4-ethoxybenzenediazonium boro- 
fluoride, decomp. 82°, and 2 : 4-difluorophenetole, b.p. 
72°/18 mm. H . W.

P y ro ly sis  of c.i/ciohexenyl phenyl ether. J . W. 
C o r n e o r t h , G. K . H u g h e s , and F . L io n s  (J. Proc.
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Roy. Soc. New South Wales, 1938, 71, 323—329).—
1 : 2-Dibromoc)/cZohexane is transformed by NaOPh 
in boiling EtO H  into A2-cyclohexenyl Ph ether (I), 
b.p. 135°/21 mm., hexahydrodiphenykne oxide (II), 
b.p. 157— 159°/22 mm., a product, b.p. 220—222°/ 
22 mm., and o-cyc\ohexenylphenol (III), b.p. 153— 
154°/22 m m .; on one occasion a product, C12H 140 , 
m.p. 68° with softening, was isolated from the E t20  
extract of the phenols which contained HC1. Tho 
structure of (I) is established by its form ation from
l-bromo-A2-q/ctohexene, PhOH, and anhyd. K 2C 03 
in boiling C0Me2. I t  is oxidised to  <x-phenoxyadipic 
acid, m.p. 142°. A t 215° (I) passes mainly into (II) 
with a smaller proportion of (III). Dehydrogenation 
of (II) by Se a t  290—300° yields diphenylene oxide, 
characterised as the 3 : 6-Br2-derivative. ( I ll)  is 
characterised by conversion into o-cyclohexenylphen- 
oxyacetic acid, m.p. 143—144°, and by m ethylation 
(Me2S04-N a0 H ) to  o-cyclohexenylanisole, b.p. 150— 
151°/22 mm., oxidised to  a-o-anisyladipic acid, m.p.
179—180°. HI W.

A lkoxyalkyl derivatives of resorcinol. C. D.
H u r d  and G. W . F o w l e r  (J. Amer. Chem. Soc., 
1939, 61, 249—254).—Resorcinol alkoxyalkyl mono
ethers are less efficient bactericides th an ” are the 
corresponding alkyl ethers. 0Et-[CH 2]2-Cl and di-(p- 
ethoxyethyl) sulphite (prep, from the alcohol and S0C12), 
b.p. 120°/5 mm., do no t react with m-OH*CfiH 4'ONa
(I), bu t the appropriate bromides in aq. COMe2 give 
resorcinol $-ethoxyethyl, b.p. 146— 152°/3 mm., fi-but- 
oxyeihyl, b.p. 153—160°/2 mm., y-ethoxypropyl, b.p.
165—170°/4 mm., m.p. 38—39°, and y-butoxypropyl 
monoether, b.p. 170—172°/2 mm., with smaller 
am ounts of the  di(alkoxyalkyl) ethers, b.p. 170— 175°/ 
4 mm., 181— 185°/2 mm., 171— 180°/4 m m ., and
181—189°/2 mm., respectively. y-Butoxypropyl brom
ide has b.p. 80—83°/21 mm. (:CH-CH2Br)2 (prep, 
from butadiene described), m .p. 50—52°, and  NaOMe 
give S-methoxycrotyl bromide, b.p. 54-5— 56-5°/10 mm., 
which with (I) in CGH G-N 2 gives (?) impure 4 -meth- 
oxycrotylresorcinol (polymerised on “ mol.” distillation) 
and thenco 2 : 4-di(carboxyniethoxy)-l-S-methoxycrotyl- 
benzene, m .p. 148— 150°, and (H2-P d) impure (?) 4-8- 
methoxybutylresorcinol. Most methods of preparing 
2 : 4 :  l-iOH^C^Hj'CO-CH^OAlk failed, bu t the 
Hoesch synthesis yields u-butoxy- (II), m.p. 64—65°, 
and co-propoxy-remcetophenone, m.p. 106— 107°; 
0Et-[C H 2]2-CN similarly gives 2 : 4 : 1 -  
(0H )2C6H3-[CH2]2-C0,H. Clemmensen reduction con
vert^ (II) into 4 : 1 : "  3-C„H3Et(O H )2 (derived di-O- 
acetic acid, m .p. 180— 181°), also formed from res- 
acetophenone and H 2-P d  (poor yield). CH2Cl-OBu 
and CuCN a t  100° give 77-3% of butoxyacetonitrile, 
b.p. 167— 171°/738 mm. to-Methoxyresacetophenone- 
oxime has m.p. 158°. R . S. C.

P olym erisation  of ethylchavicol. c£-Di-p-eth- 
oxyphenyl-Aa-hexene. J .  M. v a n  d e r  Z a n d e n  
(Rec. trav . chim., 1939, 58, 181— 192; cf. A., 1938, 
II, 181).—Ethylchavicol heated a t  250° for 250 hr. 
yields aXi-di--p-ethoxyphenyl-Aa-hexene (I), m.p. 101— 
101*5° (dibromide, m.p. 96— 96-5°), a trimeride, m.p. 
119-5—120°, and a small am ount of 
p-OEt-C6H 4-CHICHMe. In  presence of Mg a third 
polymeride is obtained. The constitution of (I) is

shown by oxidation (KM n04 in COMe2) to  p- 
0E t-C 6H 4-C02H  and S-p-ethoxyphenyl-n-valeric acid
(H), m.p. 104-5— 105°, synthesised as follows : y-p- 
ethoxyphenylpropyl alcohol, m.p. 49-3—49-6° (prep, 
according to  the scheme : yi-OEt-C6H.-CHO +  EtOAc 
-> j?-0Et-CGH 4*CH:CH-C02E t -> 
/p-OEt-C6H 4-[CH2]3-OH), yields a bromide, b.p. 156— 
158°/14 mm., which w ith CH2(C02E t)2 and E tO H - 
N aO Et gives the E t  ester, b.p. 190— 195°/2 mm., of 
8-jo-ethoxyphenylbutane-aa-dicarboxylic acid, m.p. 
113—115°, which yields (II) when heated a t  130°/vac. 
Oxidation (Cr03) of (II) affords y-p-ethoxybenzoyl- 
butyric acid, m.p. 116-5— 117° (p-nitrophenyl-, m.p. 
168—168-5°, and 2 : 4-dinit rophenyl - hydra zone, m.p.
141-8—142-2°) [further oxidised (KM n04) to p- 
OEt-C0H 4-CO2H  and ?j-OEt-C6H 4-CO-CO,H], the 
oxime, m .p. 115—115-5°, of which w ith PC1S in cold 
E t20  yields N -p-ethoxyphenylglutarimide, m.p. 156-5— 
157° (synthesised from j> 0E t-C GH ,-N H 2 and 
C 0 2H-[CH2]3-C02H), hydrolysed (aq. EtO H -N aO H ) 
to  N-ji-ethoxyphenylglutaramic acid, m.p. 134-5—135°, 
and thence (conc. HC1) to  C 02H-[CH2]3-C02H  and 
j5-OEt'C6H 4*NH2. (I) is reduced (Pt) to  aX,-di-\>-ath- 
oxyphenylhexane, m.p. 68-5—69°, also prepared from 
j)-OEt-CGH,-[CH2]3-Br and N a in E t20 . A. Li.

N itration  of 2 -m eth oxyd ip h en yl ether. F.
L io n s  and A. M. W il l t s o n  (J. Proc. Roy. Soc. New 
South Wales, 1938, 71, 435— 448).—2-Methoxydi- 
phenyl ether, m.p. 78°, is converted by H N O , 
[d 1-42) in AcOH a t >40° into 5- (I), m.p. 69°, and
4- (II), b.p. 190— 191-5°/l-7 mm., 175°/0-8 mm., 
-nitro-2-metlioxydiphenyl ether. (I) is slowly hydrolysed 
by boiling aq. KOH to  5-nitro-2-hydroxydiphenyl 
ether, m.p. 63° (Ac derivative, m.p. 108°). The 
synthesis o f (I) is recorded from the K  salt of 5- 
nitroguaiacol, boiling PhBr, and Cu powder and from 
2-bromo-4-nitroanisole, KOPh, and Cu powder a t  
180—200°. (II) is obtained synthetically from 2- 
iodo-5-nitroanisole (III), KOPh, and Cu powder a t 
180—200°. ( I ll)  and boiling piperidine give 4-niiro-
2-methoxy-l-piperidinobenzene, m.p. 76°. (I) is reduced 
by Na2S in aq. E tO H  to  5-amino-2-methoxydiphenyl 
ether, m .p. 79° [hydrochloride, m.p. 234°; A c  (IV), 
m.p. 115°, formyl, m.p. 120°, p-, m.p. 87°, and o-, 
m.p. 112°, -nitrobenzylidene derivatives]. H N 0 3 
(d 1-42) converts (IV) in AcOH a t  >25° into 4- 
nitro-5-acetamido-2-methoxydiphenyl ether, m.p. 141°; 
reduced (SnCl2 and Sn in boiling glacial AcOH) to
5-phenoxy-&-methoxy-2-methylbenziminazole, m.p. 149° 
(also + C gH g of crystallisation), and hydrolysed by 
acid to  4-nitro-5-ami7io-2-methoxydiphenyl ether (V), 
m.p. 167°. Similarly, (II) is reduced to  4-amino-2- 
methoxydiphenyl ether, m.p. 119°. The corresponding 
A c  derivative, m.p. 138°, is transformed by H N 0 3 
(d 1-42) in glacial AcOH a t  room temp, into 5-nitro-
4-acetamido-2-methoxydiplienyl ether, m.p. 124°, hydro
lysed to 5-nitroA-amino-2-methoxydiphcnyl ether (VI), 
m.p. 158°. Gradual addition of Zn dust to  (V) or 
(VI) in E tO H  containing conc. HC1 followed by 
phenanthraquinone in aq. N aH S03 gives ‘¿-phenoxy-2- 
methoxyphenanthraphenazine, m.p. 270°. Trinitro-2- 
methoxydiphenyl ether has m.p. 204°. H . W.

Free radicals and radical stab ility . III. 3 : 4 -  
M ethylenedioxytriphenylm ethyl and phenyl-;>-
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anisyldiphenylylm ethyl. S. T. B o w d e n , W. E. 
H a r r is , and D. I. R o b e r t s  (J.C.S., 1939, 302— 307 ; 
cf. A., 1939, II , 110).—Me piperonylate and MgPhBr 
give 3 : 4-methylenedioxytriphenyl-carbhiol, m.p. 105° 
(pink solution in liquid S 0 2), reduced by Zn-AcOH 
to the -methane, in.p. 65°, or converted by AcCl in 
E t20 -lig h t petroleum, in absence of H 20 , into 3 :4- 
methylenedioxytriphenylmethyl chloride (I), m.p. 105° 
[1 : 1 adducts w ith FeCl3, m.p. 145— 146°, ZnCl2 
(hygroscopic), HgCl2, and SnCl4]. The corresponding 
bromide, has m.p. 121° (HgBr2 adduct, hygroscopic).
(I) and excess of Hg in E t20  in absence of air give an 
orange-red solution; air oxidation then gives the 
peroxide (II), m.p. 173° (from C6H G in atm . of C02), 
in somewhat greater yield than  (CPh3,0 ,)2 is obtained 
(loc. cit.). The free radical (III) (from the above 
halides in  PhB r with Ag or Hg) absorbs 0 2 (method : 
loc. cit.), w ith further slow oxidation of (II). ( I ll)  
[from (I) in CcH 0-A g in absence of 0 2 and light] 
absorbs I  a t  room temp, and the therm al stability  of 
the  iodide is <  th a t of CPh3I. Isolation of the radical 
from C6H 6 solution (method : loc. cit.) gives crystals, 
m.p. 156° (vac.), which in E t20  with air give (II). 
Radical photodeeomp. in  sunlight is less rapid than  
with CPh3 (cf. A., 1928, 747). The thermodynamic 
stability of 3 : 4-methylenedioxytriplienylmethyl is 
slightly <  th a t of the 3 : 4-(OMe)2-analogue. p- 
CcH4Ph-MgBr and ^-OMe-CcH4-COPh give a  product, 
hydrolysed by H 2S 04-ice to  phenyl-p-anisyldiphenylyl- 
carbinol (IV), m.p. 78° (solution in liquid S 0 2 is reddish- 
orange; halochromic salts w ith strong acids; the 
corresponding -methane has m.p. 92°). I ts  basicity 
is 9-6 compared with 1-7 for diphenyl-_p-diplienylyl- 
carbinol, new m.p. 106° (cf. Schlenk et al., A., 1909, 
i, 791), and 1-0 for CPh3-OH. (IV) and AcCl give the 
chloride (not cryst.) (ferrichloride; mercurichloride), 
which w ith mol. Ag in E t20  in the dark gives a deep 
wine-red solution of the free radical (not isolated) 
(peroxide, m.p. .166°). I t  is inferred th a t radical 
stability is >  th a t of diphenyldiplienylylmethyl. The 
ra te  of decomp, of phenyl-p-anisyldiphenylylmethyl 
form ate a t  99° is slightly >  th a t of diphenyldiphenylyl- 
methyl form ate in early stages of reaction. A. T. P.

D erivatives of 9 : 10-dihydroanthracene. J . N.
G r a v e s ,  G . K. H u g h e s ,  and F. L io n s  (J. Proc. Roy. 
Soc. New South Wales, 193S, 71, 318— 322).— 
3 : 4 : 3' : 4'-Tetramethoxydiphenylmethane (I) could 
not be condensed w ith PhCHO in presence of ZnCl2 
(under varied conditions) or boiling, conc. H Q  ; 
AICI3 causes déméthylation with much charring. (I) 
does not condense w ith CHPhCl2 in CS2 containing 
A1C13. Veratrole is transformed by CHPhCl2 and 
A1C13 in CS2 into 3 : 4 : 3' : 4'-tetramethoxytriphenyl- 
methane (II), m .p. 124°, and 2 : 3 : 6 : 1-telramethoxy- 
9 : 10-diphenyl-Q : 10-dihydroanthracene, m.p. 308°. 
H N 0 3 (d 1-42) in AcOH a t 100° converts (II) into a 
(ATG2)2-derivative, m.p. 204°, which could not be 
reduced to  the  corresponding diamine. H . W.

R eaction of su lphur w ith  halogenated deriv
a tives of d iphenyl sulphide. J . H. B i l i .m a n  and
G. D o u g h e r t y  (J. Amer. Chem. Soc., 1939, 61, 387— 
389).—W ith S a t 240—270° (p-C6H 4Br)2S (I) gives p- 
C6H 4B r2 (II), (i>-C9H 4Cl)2S gives j>-CsH 4C12, p- 
C6H 4Br-SPh gives (II) (trace) and PliBr, j?-C6H 4Cl-SPh

gives PhCl, and j>-C6H 4Cl*S,CcH 4Br-f> gives (II) and 
p-C6H 4ClBr. In  all cases complex sulphides and 
polysulphides are also formed. The reaction 
mechanism is : (I) +  *S -> ^-CcH 4Br"S,CcH 4-[S]J‘Br
(III); (III) +  ( I ) ->
^ C eH 4Br-S-CpH 4-[S]/SBr(C„H4Br^ ) 2 -> (II) +  p- 
CgHiBr-S-CsH^tSL+j-CoH^r-j), etc. R . S. C.

Synthesis of p-m ethylbenzyl acetate from  
toluene. P. P . S c iio r ig in  and A. V. B o g d a n o v a  
(J. Appl. Chem. Russ., 1938, 11, 1217— 1221).—A 
m ixture of PhMe, 35% aq. CH20 , and ZnCl2 is 
saturated with HC1 (4 hr. a t 35°, then 4 hr. a t 75°), 
to give £>-C0H 4Me-CH2Cl, which with K O H -E tO H  
yields -p-methylbenzyl E t ether, b.p. 75°/6 mm., hydro
lysed by boiling 6 % N aH C 0 3 to  yi-C^H^Me'CIL-OH. 
This with Ac20 - I I 3P 0 4 or A c0 H -H 2S 0 4 a t  room 
temp, yields the acetate. R . T.

Phenylethyl thioacetate. B. H o l m b e r g  (Arkiv 
Komi, Min., Geol., 1938, 12, B , No. 47, 3 pp.).— 
Interaction of styrene and AcSH yields ¡3-phenylethyl 
thioacetate (I), b.p. 134— 135°/13 mm., also formed 
from CH2Ph-CH2-SH (II) and AcCl in C5H 5N. W ith 
Br in aq. AcOH (I) yields CH2P h ,CH2,S 0 2Br, with 
aq. E tO H -N aO H  gives (II), and  with H 20 2, di-p- 
phenylethyl disulphoxide and CH2Ph*CH2*S03H  are 
produced. Interaction of CIIPhMe-SH and AcCl in 
C5H 5N yields a -phenylethyl thioacetate, b.p. 123—125°/ 
13 mm. J . D. R.

W alden inversion. XXI. H alogenation of 
arom atic carbinols. R otatory d ispersion of 
arom atic carbinols and corresponding brom ides.
P. A. L e v e n e  and A. R o t h e n  (J. Biol. Chem., 1939, 
127, 237—249; cf. A., 1938, I I , 360).—In  the action 
of H B r on CHPhR-OH the halide can be formed by 
a t  least three different mechanisms, their relative 
importance depending on the temp. Eor R  =  Me, 
E t, or P ra the Z-carbinol reacts chiefly w ithout in
version between —80° and —36° through the form
ation of an additive compound with H B r. Evidence 
is recorded to  show th a t the reaction in which the 
configuration is retained proceeds also by a  second 
mechanism, a  th ird  being responsible for the reaction 
in which, a t higher tem p., inversion occurs (cf. Hughes 
etal., A., 1937,11,363). Racemisation of the bromides 
does no t occur below 0 °, and the  smallness of the 
rotations shown by the products of reaction a t  higher 
temp. (—2 0 ° to  2 0 °) arises from the simultaneous 
independent formation of d- and i-isomerides. Details 
are given for the  variation of inversion w ith tem p, for 
the three carbinols, and ro tato ry  dispersion data  are 
recorded. F . L . U.

Preparation of a lkoxy- and arylalkoxy-eth -  
anols and h igher hom ologues. L. P a l f r a y ,  S. 
S ab e tay , and A. H a la sz  (Compt. rend., 1939, 208, 
289—291; cf. A., 1934, 990).—CH2Ph-CH2-OH with 
(CII2)20  in acid solution gives p-¡3'-phenylethoxyethyl 
alcohol, b.p. 140— 142°/15 mm. (acetate, b.p. 159— 
160°/18m m .; allophanate, m.p. 150°). CH2PhCl and 
Ph-[CH2]3 'C1 heated with OH-[CH2]2-OK and excess 
of (CH.2-0 H )2 afford $-benzyloxy-, b.p. 136— 137°/17 
mm. (formate, b.p. 150°/21 m m .; acetate, b.p. 145— 
146°/15 m m .; B u ether, b.p. 139—140°/15 m m .; 
allophanate, m.p. 156°), and p-y'-phenylpropoxy-ethyl
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alcohol, b.p. 154— 155°/1S mm. (acetate, b.p. 170°/18 
m m .; allophanate, m.p. 131-5°), respectively; with 
OH'[CH2]3-OK y-benzyloxy-, b.p. 155—157°/20 mm. 
(acetate, b.p. 154—156°/16 m m .; B u ether, b.p. 160— 
162°/32 m m .; allophanate, m.p. 119°), and y-y'- 
phenylpropoxy-propanol, b.p. 160°/20 mm. (acetate, 
b.p. 182— 184°/20 m m .; allophanate, m.p. 113°), 
respectively, result. Similarly, CHzPhCl and 
Ph-[CH2]3-Cl with OH-CHMe-[CH2],-OK afford y- 
hydroxy-a-benzyloxy-, b.p. 151— 152°/18 mm. (acetate, 
b.p. 170°/25 m m .; allophanate, m.p. 102°), and 
-a-y'-phenylpropoxy-butane, b.p. 175°/19 mm. (acetate, 
b.p. 184— 185°/18 m m .; allophanate, m .p. 165°). 
Dodecyl iodide with OH-[CH2]2-OK a t  300° (auto
clave) affords $-dodecyloxyethyl alcohol, m .p. 51°.

J .  L. D.
A ction of m agn esiu m  brom ide etherate on  

1 : 2 -ep o x y -1 : 4-d im ethylci/clohexane . B. T o h o tj- 
b a r  (Compt. rend., 1939, 208, 355—357).—1 :2 - 
Epoxy - 1  : 4-dimcthylci/cZohexane with! MgBr2 etherate 
affords trans-2 -6 romo-l : 4-dimethylcyc\ohcxanol (I), 
b.p. 109— 111°/17 mm. (dinitrobenzoate, m.p. 134r— 
135°), and 2raiis-2-bromo-2 : 5-dimethylcycZohexanol
(II) (not isolated). Dehalogenation (MgBr2) of (I) 
affords only 3-methylcj/cZopentyl Mo ketone (III) 
(semipinacolic change), whereas a m ixture of (I) and
(II) gives (III), 2  : 5-dimethylct/ciohexanone (migra
tion of H), and 1 : 3-dimethylc?/ciopentylformaldehyde 
(semihydrobenzoin change) (corresponding acid amide, 
m .p . 8 8 °). 2-Methylcydohexanone (A., 1939, H , 61) 
is thus formed by migration of H  during dehalogen
a tio n  of 2-bromo-2-methylcycZohexanol. J .  L. D.

O xidation of m eth ine and m ethylene groups  
[in  cyclic  hydrocarbons] by ozone. J .  R . D u r - 
la n d  and H . Adkcns (J. Amer. Chem. Soc., 1939, 61, 
429—433).—0 3 in CC14 a t 0° attacks > C H  or > C H 2 
in saturated  cyclic compounds to  give ^tC-OH and 
>C O , respectively. cycloHexo.no is m ost resistant, 
but gives H C 02H , adipic acid, and  cycZohexanone on 
prolonged treatm ent. cis-Docahydronaphthalene (30 
g.) gives 1-keto- (small amount) and 9-hydroxy-cis- 
decahydronaphthalene (I) (7-4 g.), A9 :10-octahydro- 
naphthalene (II) (2-2 g.), and mixed acids (10 g.); 
under similar conditions, ¿rans-decahydronaphthalene 
(34 g.) gives 28% of 9-hydroxy- and 1-keto-irans- 
decahydronaphthaleno [or 21% of (II)], and  ~ 1 0  g. 
of acids, including inm s-o/dohexane-l : 2 -diacetic 
acid. (I) gives H C 02H  and other acids, (II), and a 
trace of 9 : 10-dihydroxydecahydronaphthalene, m.p. 
S6—89°. Mixed dodecahydrophenanthrenes give (1-,
4-, or 1 0 -)keto-A11:12-dodecahydrophena7ithrene (III), 
b.p. 150— 155°/8 mm. (2 : ‘i-dinitrophenylhydrazone, 
forms, m .p. 82—84° and 112— 115°), and afi-di-2- 
ketocycZohexylethane (derived from the A1 2 :13-hydro- 
carbon). Tetradocahydrophonanthreno (IV) gives
(III), a dodecahydropkena nth re ne (V), b.p. 129°/9 mm., 
and  mixed acids, or, in another experim ent (III), three 
tetradecahydrophenanthr-ll- or -1‘2-ols, A, b.p. 130— 
132D/8 mm., B, b.p. 147— 150°/7 mm., and C, b.p. 
114 116°/0'4 mm., (?) 1 -ketotetradecakydrophenanthr-
11-oZ (VI), b.p. 145— 148°/0-2 nun., and mixed acids. 
Hydrogenation (Raney Ni) of A  or B  in methylcycZo- 
hexane a t 200—250° gives (IV). Dehydration of A  
gives (V), and th a t of C gives a  similar compound. A ,

being m ost reactive, is probably a  ¿raws-isomeride. 
A , B , and C do not give benzoates and are dehydrated 
by PhNCO. Hydrogenation of (VI) a t 125° gives 
( ?) tetradecahydrophenanthra-1 :11 -diol, b.p. 190— 
19878 mm. R. S. C.

Free rad ica ls and rad ica l stab ility . V. T herm al 
stab ility  of chloroform âtes and carbonates. S. T. 
B o w d e n . VI. R eactions of triphenylm ethox- 
id es. S. T. B o w d e n  and T. J o h n  (J.C.S., 1939,
310—314, 314—317).— V. A ttem pts to  prepare
(CPh3 )2C 03 from CPh3-OK and C0C12 in PhMe a t Of 
givo an almost quant, yield of CPh3Cl owing to  the 
therm al instability of the interm ediate ClCO,CPh3. 
CPh3-0H  and  C0C12 in CeH 0 give CPh3Cl (76% yield 
in presence of CaCl2) (mechanism discussed). 
CHPh2,OH and K  in boiling xylene in N 2 give the 
K  derivative, which w ith C0C12 in  PhMe a t 0° or at 
room tem p, affords benzhydryl carbonate, m.p. 123°, 
decomp, in N2 a t  260°, w ith fairly rapid pyrolysis 
a t 270°. ClC02CHPh2 could not be isolated, al
though it  is probably formed. CH2P lrO K  and 
COCl2-PhM e give benzyl carbonate, m.p. 29°, stable 
a t  350° (in N2). The greater is the  radical stability 
of the ester group in chloroformâtes or carbonates, 
the lower will bo the therm al stability  of the com
pound.

VI. Compounds containing the  radical CPh3-0 - 
are compared w ith those containing CPh3*. 
CPh^OH and Li in pure N 2 (slow reaction a t  280°) or 
better in xylene (C6H G for 120 hr. is ineffective) give 
L i triphenylmethoxide, decomp. >360°, hydrolysed 
by moist air to tlie»carbinol and LiOH. An apparatus 
is described for the  prep, on micro-scale of lib tri
phenylmethoxide, m.p. 235° (decomp.). Ca does not 
react w ith CPh3*0H in boiling xylene (ef. K raus 
et al., A., 1924, i, 276), bu t CPh3-0N a is prepared in 
xylene or P h 2 in N 2 (cf. Blicke, A., 1923, i, 1007). 
CPh3-OK and CH2PhB r or Me2S 0 4 in  C6H 6 givo 
CPh3*0-CH2Ph or CPlvOMe, respectively ; H g in  N 2 
has no effect (cf. CPh3K). CPh3-OH, or better, 
COPh2, and MgPhBr, afford CPh3 -0-MgBr (I), which 
does not give ethers with CH2PhB r or Mel, bu t with 
AcCl-C6H 0 (through CPh3 -0Ac) or C O a2-PhM e 
(through the unstable chloroforma to), i t  affords 
CPh3Cl (37 and 14% conversions, respectively).
(I) and CPh3Br or CuCl, a t  room temp, give (after 
hydrolysis) only CPh3:OH. PhOH and M gPhBr 
give MgBr-OPh, which with COCl2-PhM e a t 0° 
affords Ph 2C03 (6 6 % yield) ; th is reaction is a possible 
m ethod for synthesising carbonates when the usual 
one is not feasible. A. T. P.

Constitution of stero ls  and stero id s. A. W i n - 
d a t js  (Chim. e t Ind ., 1938, 40, 835—849).—A review.

Colour reactions of stero ls. G. W o k e r  and I. 
A n t e n e r  (Helv. Chim. Acta, 1939, 22, 47—59; 
cf. A., 1937, I I ,  367 ; 1938, I I ,  429).—A description is 
given of the colour reactions of cholic, deoxycholic, 
glyeocholic, and taurocholic acid, of cholesterol, 
ergosterol, sitosterol, stigmasterol, cestrone, equilin, 
equilenin, and cestradiol w ith furfuraldéhyde (I) and 
conc. HjSOi. W ith ascorbic acid, which slowly 
yields (I) under these conditions, the appearance of 
the  colours is greatly retarded. H . W.
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Sterol group. XXXIX. Structures of ergo
sterol, lu m istero l, pyrocalciferol, and isopyro- 
calciferol. T. K e n n e d y  and F. S. S p rin g  (J.C.S., 
1939, 250—253; cf. A., 1938, I I , 321).—Pyro- 
calciferyl acetate, m.p. 81—82°, [a]^ +407° in CHC13, 
and eosin in E tO H  in absence of air, irradiated with 
sunlight ( 2  weeks), afford pyrocalciferyl “ pinacol ” 
diacetate, m.p. 196°, [a]“  —80° in CHC13, which a t
180—190° a t  0-1 mm., then 0-0001 mm., gives neo- 
ergosteryl acetate, m.p. 1 2 1 — 1 2 2 °, identical with th a t 
prepared similarly from “ ergopinacol ” diacetate. 
isoPyrocalciferyl acetate is unaffected by similar 
long irradiation. Lumisterol is also similarly stable 
(cf. Dimroth, A., 1930, 840). Since ergosterol, 
dehydroergosterol (Windaus et al., A., 1928, 425, 
1372), and dehydrolumisteryl acetate (Dimroth, 
loc. cit.) yield bimol. “ pinacol ” derivatives, orient
ation around C(9) is the determining factor in “ pina
col ” formation. A positive “ pinacol ” reaction in 
the ergosterol series indicates a irans-orientation of 
C(10)-Me and C(9)-H ; with lumisterol, there is cis- 
orientation. Structural formulae are given.

A. T. P.
S ex horm ones and related  substances. X II. 

C om parison of cinchol w ith  sitostero l and  
stigm asterol. W. D ir s c h e r l  (Z. physiol. Chem., 
1939, 257, 239—245; cf. A., 1938, II , 276; Ruzicka 
et al.. A., 1937, I I , 497).—Cinchol (I) is probably 
identical with ß-sitosterol and w ith 22 : 23-dihydro- 
stigmasterol (II). Possibly, however, the terminal 
CfH 13 residue of the  side-chain of (I) differs from th a t 
of (II). W. McC.

D ihydrotachysterol.—See B., 1939, 325.

P reparation  of iodo-com pounds of stero ls  
from  stero l alcohols. B. H e lfe k ic h  and E. 
G ü n th e r  (Ber., 1939, 72, [5], 338—340).—Cholo- 
sterol and MeS02Cl in cold anhyd. C5H 5N give 
cholesteryl methanesulphonate (I), m.p. 121— 123°, 
[a ]^3 —35-7° in CHC13, which slowly decomposes a t 
room temp. Sitosteryl (II), m.p. 122— 123°, [a]" 
+  16-4° in CHCI3 , and stigmasteryl (III), m.p. 140— 
141°, [a]}? —47-7° in  CHCI3 , methanesulphonates are 
obtained similarly. N a l and (I) in COMe2 a t 00° 
afford cholesteryl iodide, m.p. 104— 106°, [a]3D3
-1 3 -4 °  in CHCI3, also obtained analogously from 
cholesteryl £>-toluenesulphonate. (II) and (III) afford 
respectively sitosteryl iodide, m.p. 1 0 0 — 1 0 2 °, [a]},3 
+34-0° in  CHClj, and stigmasteryl iodide, m.p. 8 6 — 
8 8 °, [a]]j —26-8° in  CHC13. H. W.

P hytochem ical h y d r o g e n a t i o n  of c e s t r o n e  t o  
a - c E S tr a d io l .  A. W e t t s t e in  (Helv. Chim. Acta, 
.1939, 22, 250—252).—Gradual addition of cestrone 
in dioxan to  a briskly fermenting m ixture of glucose 
and  yeast gives a-cestradiol, m.p. 177— 179-5°, [a]”  
+ 8 3 ° ± 2 °  in abs. EtO H , in -7 0 %  yield. H. W .

Steroid  alcohols w ith  sem icyclic  double link
in g . K. M ie s c h e r  and C. S c h o l z  (Helv. Chim. 
Acta, 1939, 22, 120— 125).— A5-17-Vinylandrostone- 
3£: 17-diol is converted by Ac20  a t  100° followed by 
addition of CC13-CO,H-AcOH and heating of the 
m ixture a t  60° into A5: e~l7'-‘i:1-pregnadiene-3t: 21- 
diol (I), m.p. 198—199° [Ac20  and CBH 5N a t  room

temp, give the diacetate (H), m.p. 136-5— 137°], and 
A‘ n̂:iQ-pregnatrien-3t-or, m.p. 125-5— 126° (acetate,

,:c h -c h , - o h

( I - )

m.p. 86-5—87°), after hydrolysis with aq. M cOH- 
K 2C03. The constitution of (I) is established by 
bromination of (II), fission of the semicyclic double 
linking with 0 3 in AcOH, debromination, reacetylation, 
and conversion of the product into the semicarbazone 
of 3£-dehydroandrosterone acetate (in very small 
amount). 17-Vinyltestosterone is converted similarly 
by Ac20  and CC13 'C 02H  into A^ 5’17 '•'M-pregnadien-
2l-ol-3-one, m.p. 138— 139° (acetate, m.p. 107°).

H . W.
C rystalline peroxide of A5 : s-androstadiene- 

3 : 17-diol [diacetate]. A. B u t e n a n d t  and J . 
P a l a n d  (Ber., 1939, 72, [B], 424— 425).—Irradiation 
of A5 :7-androstadiene-3 : 17-diol diacetate (A., 1938, 
II , 322) in 96% E tO H  containing eosin gives the 
peroxide, C-vjH^Og, m.p. 221—221-5°, [a]“  —4-S° in 
CHCI3 . Addition of O to  the conjugated system of 
the  diol causes disappearance of the selective ab 
sorption in tho ultra-violet. H . W.

Steroids and sex  h orm ones. XLIX. 17-A cetyl- 
enyl- and 17-vinyl-androstane or -androstene  
derivatives and their  oxidation products. L.
R u z ic k a  and K. H o f m a n n  (Helv. Chim. Acta, 1939, 
22, 150— 155).— 17-Acetylenyl-:«ran,s: 17-dihydroxy- 
androstane diacetate, suspended in EtOH, is hydro
genated (Pd-CaCOg) to 17-«nyZ-3-trans : 11-dihydroxy- 
androstane diacetate, m.p. 156— 158°, [a]D +20-4° in 
dioxan, ozonised in well-cooled EtOAc and then con
verted (H 2-Pd-CaCO^) into 11-aldehydo-3-tra.ns: 17- 
dihydroxyandrostane diacetate, m.p. 152— 156° (semi
carbazone). Prolonged treatm ent of A5-17-vinyl-
3-trans : 17-dihydroxyandrostene (I) with Ac20  in 
C5H 5N a t 100° yields the  diacetate, m.p. 120— 121°, 
[a]D —37-4° in dioxan [also obtained by partial reduc
tion (Hj-Pd-CaCOg) of A5-17-acetylenyl-3-ira»w : 17- 
dihydroxyandrostene diacetate], hydrolysed to
(I). Me A5-3-trans : 17-dihydroxyajtiocholenate and 
Me A5-17-hydroxy-3-ira?w-acetoxyajtiocholenato have 
[a]D —62°±2° and —62°±6° in dioxan, respectively. 
All m.p. are corr. H . W.

Preparation  of the princip les of the adrenal 
cortex. A. S e r i n i , W. L o g e m a n n , and W. H i l d e 
b r a n d  (Ber., 1939, 72, [B], 391—396; cf. A., 1938, 
II , 322; 1939, I I , 112).—Deoxycorticosterone acet
ate, m.p. 155-5— 156-5°, [a]o +177° in abs. EtOH, 
sublimes when A4-pregnene-17 : 20 : 21-triol-3-one 
20 :2 1 -diacetate is heated with Zn dust a t  150— 
200°/10-4  mm. 17-Vinyhsoandrostane-3 : 17-diol (I) 
is converted by Ac20  and C5H 5N  a t room tem p, into 
its 3-monoacetate, m.p. 152— 154°, [«]□“ —5-4° in 
dioxan. (I) is transformed by the successive action 
of Ac20  a t 100°, CC13-C02H  in AcOH a t  40— 12°, and 
N-KOH-MeOH into -iillopregnene-3 : 21 -diol, m.p.
202—204°, [a]^ +27-2° in  dioxan. The diacetate, 
m.p. 156°, [a]?,0 -f23-7° in dioxan, is transform ed by  
0 s 0 4 in E t20 , followed by hydrolysis (aq. E tO H -
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Na2S 03), into ^-ïiWoprcgnnne-'à : 17 : 20 : 21 -tetraol, 
ni.p. 200°, [a]?,0 ± 0 °  in E tO H  (3 : 20 : 21 -triacetate, 
m.p. 176— 177°, [a]ÿ +53° in COMe2), identical with 
Reichstein’s substance K . The 3 : 17 : 20 : 21-tetra- 
hvdroxyaZZopregnane, m.p. 230—232°, obtained from 
17-vinylisoandrostanediol (loc. cit.) is shown to be a 
m ixture which can be separated by chromatographic 
analysis (Brockmann’s A120 3) of its acetate into two 
triacetates, m.p. 146— 148°, [a]“  ¿ 0 °  in COMe2, 
and m.p. 119—120°, [a]“» -3 2 °  in COMe,, which are 
hydrolysed to  the isomeric a-allopregnane- 
3 : 17 : 20 : 21-tetraols, m.p. 210—211°, [a]“  ± 0 °  in 
EtO H , and m.p. 236—238°, [afD° ± 0 °  in E tO H , 
respectively. H . W.

P hosphatides. XIV. Inositolm onophosphoric  
acid from  the phosphatide of soya bean. E. 
K l e n k  and R .  S a k a i  (Z . physiol. Chem., 1939, 258 , 
33—38; cf. A., 1937, I I I , 56; Cason and Anderson, 
A., 1939, I I , 48).—The isolation from the kephalin 
fraction of the phosphatide of the  B a salt, 
C6H n 0 9PBa,2H 20 , is described. The free acid (I), 
probably C6H 130 9P,3H 20  [brucine salt, 
C6H j3OflP(CK1H 2c0 4N2)2, m.p. 236°], is very hygro
scopic. (I) is accompanied by an  acid (II), [a] JD8 
+  31-9° in H 20 , containing ~ 9 %  of P, which is 
probably very closely related to  (I). The Ba salt of
(II) when freed from P 0 4 by boiling w ith 10% H 2S 0 4 
yields a substance, m.p. >280°. W. McC.

P reparation  of y-hydroxy-a-p-anisylbutyric  
acid. M. L a p in é  (Bull. Soc. chiin., 1939, [v], 6, 
390—392; cf. Carré et al., A ., 1933, 392).—33- 
0Me-C6H 4-CH2Cl (I) in  E t20  With aq. K l  gives the 
corresponding iodide, converted by NaCN in aq. 
E tO H  a t 6 —8° into the nitrile, b.p. 157°/21 mm., the 
Na derivative (prep, by N aN II,) of which w ith 
CH2C1-CH2-0H  in E t20  gives y -hydroxy-x.-'p-anisyl- 
butyronitrile, b.p. 118— 120°/4 mm. Hydrolysis 
[Ba(OH)2] affords the -butyric acid, m.p. 90° (de
hydrates readily to  form the lactone). (I) and NaCN 
in aq. E tO H  give j>-OMe-C6H 4-CH2'O E t and a resin.

A. T. P.
P olycyclic  arom atic hydrocarbons. X IX . J .W .

C o o k , (Mbs.) A. M. R o b in s o n , and (Miss) E . M. F . 
R o e  (J.C.S., 1939, 266—268; cf. A., 1938, II, 227).— 
9 : 10-Dihydroanthracene (I), (CH2-C0)20 , and A1C13 
in P h N 0 2 give P-9-(9 : 1 0 -dihydro)anthroylpropionic 
acid (II), m.p. 160— 161° [semicarbazmie (III), m.p. 
203—204° (decomp.)], oxidised (Cr03-A c0H ) to  
anthraquinone. Thus substitution occurs a t  a 
saturated  C atom, showing great reactivity of CH2 in
(I); direct replacement of H  is the m ost likely 
mechanism (cf. Nenitzescu et al., A ., 1938, II, 4 9 4 ). 
T hat (II) was not P-9-antliroylpropionie acid was 
shown by spectroscopic comparison of allied com
pounds, and by  reduction (Wolff-Kishner) of (III) 
to  y-9-(9 : 10-dihydro)anthranylbiityric acid, m.p. 132— 
133°, dehydrogenated by S a t 220—230° to  y-9 - 
anthranylbutyric acid, m .p. 187-5— 188-5° (Cr03 gives 
anthraquinone). CH2P h 2 and (CH2-C0)20  give [as 
for (I)] $-p-benzylbenzoylpropionic acid, m.p. 125— 
126° (normal nuclear substitution), oxidised (alkaline 
K M n04) to  i>-C6H 4Bz-C02H . A. T. P.

F ission  of phenylethylth iolacetic acids. B. 
H o l m b e r g  (Arkiv Kemi, Min., Geol., 1938, 12, A,

No. 28, 15 pp.).—CH2C1-C02H  and 
CHPhMe-S-CH2-C02H  (I) in  aq. N a2C 03 a t 100° 
(bath) yield CHPhMe-OH (II) and
6 -CO-CH2-S(CH,-CO,H)2; similarly, 
CH2Ph-CH2-S-CH2-CO,H (III) gives
CH2Ph-CH2-S(CH2-C02H)-CH2-C0-0, which when 
heated w ith NaOH yields CH2;CHPh and 
S(CH2 -C02H)2. W hen heated w ith HgCl2, (I) gives
(II) and chloromercurithiolacetic acid, 
ClHgS*CH2-C02H, m.p. 202—203° (decomp.), whilst 
With H gS0 4-dil. H 2S 0 4, Hg(S*CH2-C02H ) 2 is formed. 
W ith H gS0 4-d il. H 2S 04, (III) yields the  compound, 
(CH2Ph-CH,-S)2H g2 ,HgS04, which when heated with 
K I gives CH2P h “CH2-SH (IV). CHPhMe-SH or 
(CHPhMe-S)2 with Br in AcOH gives first CHPliMeBr 
and then CHPhBr-CH2Br (V), both of which are 
formed successively from (I) w ith B r in AcOH. 
W ith S 0 2C12, (I) yields CHPhMeCl. Oxidation of
(IV) w ith H 20 2 affords CH2Ph-CH 2-S03H  and ¿i-P- 
phenylethyl disulphoxide, m .p. 47-5—48-5°, both of 
which yield fi-phenyletha7ie.suIphonyl bromide, m.p.
59—60°, with Br in aq. AcOH. Brom ination of the 
sulphoxide of (I) gives a  little  (V) ; the sulphone yields
oi-phenylethyl dibrornomethyl sulphone, m .p. 96-5—97-5°.

J . D. R.
Styrene, iodine, and dith ioacetic acid. B.

H o l m b e r g  (Arkiv Kemi, Min., Geol., 1938, 12, B, 
No. 48, 3 pp.).—-Styrene and (S*CH2 'C 0 2H ) 2 in  E t20  
with a little I  yield styrenedithiolacetic acid, 
C 0 2H-CH2-S-CHPlrCH2-S-CH2-C02H , m.p. 84—86°. 
Tho reaction fails in absence of I, which is apparently  
a  catalyst. J .  D. R.

d  I-Hexhydr ophenylalanine (hydrochloride,
m .p . 242—243°) ; a-acetam ido-p-ci/cfohexyl- 
propionic acid , m .p . 198—199°, [<*]Jf —4-23° in  
95% EtO H  ; a-am ino-, m .p . 276° (decom p.), and  
a-acetam ido-y-cj/ciohexylbutyric a c id , m .p . 195—  
196°, [a]i‘ + 16-1° in  65% E tO H .—See A., 1939, 
I I I , 174.

T h erm al decom position  of the lead  sa lts  of 
a-hydroxycarboxylic acids. J . K e n n e r  and R . L. 
W a in  (Ber., 1939,72, [B ], 456— i59).—Pb 9-hydroxy- 
fluorene-9-carboxylate darkens a t  ~125° and gives 
fluorenone when distilled. (0H*CPlu*C02)->Pb affords 
CHPh2-C02H , C Jfi,Ph4> and COPh2. Pb q/dohexan-l-
ol-l-carboxylate a t  310° yields H 20 , cyclohexeno, and 
an oil transform ed by H C 02H  into A1-tetrahydro- 
benzoic acid (39%), m .p. 33—35° (chloride, b.p. 203— 
204°; amide, new m.p. 129— 130-5°; anilide, m .p. 
110— 111°). Pb cf/cZopentan-l-ol-l-.carboxylate gives 
A1 -cJ/cZopentene-l-carboxjdic acid (43%), m.p. 119—- 
120° (chloride, b.p. 179— 180°/75S m m .; amide, m.p. 
206°; anilide, m .p. 125— 125-5°). Pb 4-methylc)/cfo- 
hexan-l-ol-l-carboxylate affords 4-methyl-A^cycZo- 
hexene-l-carboxylic acid (yield ~36% ) bu t no ketone. 
cycZoHeptene (32%) (nitrosochloride, m.p. 118°) is 
obtained from Pb cwcfoheptan-l-ol-l-carboxylate

H . W.
Adduct, m .p . 110°, of dihydro-o-tolualdehyde  

said m ale ic  anhydride. D ihydro-o-toluam ider 
m .p . 88°. cis-A5-T etrahydro-o-toluam ide, m .p . 
104°. A6-T etrahydro-o-toluam ide, m .p . 142°.—
See A., 1939, I I I , 175.
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Esters of 3 : 5-diliydroxybenzoic acid. C. M.
Su t e r  and A. W. W e s t o n  (J. Amer. Chem. S oc., 
1939, 61, 531).—E t, m.p. (anhyd.) 128-5°, ( + H 20) 
-8 0 °  (lit. <100°), B ua, b.p. 209—210o/2 mm., m.p. 
(anhyd.) 62-5—63-5°, (+0-5H 20 ) 39—40°, and n- 
heptyl 3 : 5-dihydroxybenzoate, b.p. 235—237°/2 mm., 
m.p. 74—-75°, have PhOH cqeff. (S. aureus) <10 , 
<10, and 38, respectively. The Me, m.p. 163—165°, 
iV , b.p. 215—21773 mm., m.p. ( + H 20) 67—68°, n- 
amyl, b.p. 225—227°/4 mm., and n-hexyl, b.p. 220— 
22P/2 mm., m.p. 65—66-5°, esters are a lso  prepared.

R. S. C.
jj-N itrobenzyl 3 : 5-d in itrosalicylate.—See A., 

1939, I I I ,  218.

H alogen derivatives of the m ethyl ethers of 
orcinol, p -orsellin ic acid, and phloroglucinol- 
carboxylic acid. C. T. Calam  and A. E. O x f o r d  
(J.C.S., 1939, 280—284).—Me £>-orsellinate Me2 ether 
and excess of Cl2 in CC14 (Al-Hg couple) a t room temp, 
give M e2  : G-dichloro-3 : 5-dimethoxy--p-toluate (I), m.p. 
8 6 —8 8 °, hydrolysed by O-SN-NaOII-EtOH to  a sub
stance, m.p. 235—237° (shrinks a t  200°) [probably a 
polymeride of (II)], which cryst. from boiling H 20  
(+  trace of HC1) gives 2 : G-dichloro-3 : 5-dimethoxy- 
p-loluic acid (II), m .p. 121— 122°. (II) and aq. 
KMn04-N a 0 H  give 2 : G-dichloro-3 : 5-dimethoxytere- 
phthalic acid, m.p. 235—237°. Crude (II) and 80% 
H2S04 a t 125— 130° give 2  : 6-dichloro-5-methoxy-m- 
cresol, m.p. 129—130°, m ethylated (CH2N2) to  2 : 6 - 
dichloro-orcinol M e2 ether, m .p. 133—134°, which 
could no t be n itra ted  (oxidations usually resulted), nor 
condensed with 0 -C8H 4 (C0 ) 20  (A1C13). (I) and H 2S 0 4-  
H ,0 (2 : 1 )  a t 125° givo2 : G-dichloro-3-hydroxy-5-rnelh- 
oxy-'p-toiuic acid, m.p. 202—203° [Me ester (HC1 
method), m.p. 97°]. (II) gives an amide, m.p. 167°, 
converted by P 20 5 a t  180° into 2 : G-dichloro-3 : 5- 
dimethoxy-Tji-tolunitrile, m.p. 124°. bu t attem pts to 
link i t  with the orcinol nucleus (Hoesch reaction), or 
with 1 : 3 :  5-C6H 3Me(OMe) 2 (A1C13), failed. 2 :4  : 6  :1- 
(0 M0 )3C6H 2-C0 2Me and Cl2 in CC14 give M e  3-chloro- 
2 : 4 :  Q-trimethoxybenzoate, m .p. 126—128°. 1: 2 : 3 :5- 
C6H 2MeBr(OMe) 2 and aq. K M n04-N a 0 H  afford (small 
yield) 2-bromo-3 : o-dimethoxybenzoic acid, m.p. 208— 
210° [Me ester (CH2N2), m.p. 59-5—60-5°].

A. T. P.
A ction of n itr ic-su lp h u ric  acids on 5-brom o- 

3 : 6-dinitro-i//-cumene. II. I. J . R i n k e s  (Rec. 
trav . chim., 1939, 58, 218—226; cf. A., 1939, II, 
111).— M e o-bromo-3 : G-dinitro-2 : 4-, m.p. 173—174°, 
and M e 4-bronto-2 : 5-dinitro-3 : G-dimethylbenzoate, 
m.p. 142°, are prepared from 2 : 4 : 5 : 1 -  and 2 : 5  : 4 : 1-  
C0H 2Me2B rC O 2Me, respectively, with H N 0 3 (d! 1-5) 
and 10% oleum a t  room tem p. —60°. The corre
sponding acids, m.p. 232° (I) and 233° (II), respec
tively (mixed m.p. 229°), are similarly obtained in 
poor yield from the CBH 2Me2Br-C02H  a t 95°. Me 
2-bromo-3 : G-dinitroA: 5-dimethylbenzoate (III), m.p. 
126°, is synthesised according to  the scheme : 3 : 4 : 1 -  
C6H 3Me2-N02 - > 3 : 4 :  l-C 6H 3Me3-NH2 -> (via the Ac 
derivatives) 4 : 1 : 2 :  5 -NH 2*CfiH 2Me2B r (IV) -> 5- 
bromoA-cyano-o-xylene, m .p. 105°, hydrolysed and 
m ethylated to  Me 2-bromo-4 : 5 -dimethylbenzoate, 
m.p. 29°, n itra ted  to  (III). The constitution of (IV) 
is proved by conversion into 1 : 2 : 4 :  5 -C6H 2Me2Br2.

The 5-bromo-3 : 6 -dinitrodimethylbenzoic acid (V) 
previously described (loc. cit.) is a m ixture of (I) and
(II). Presence of (II) is shown by decarboxylation 
(quinoline-Cu chromite) of (V) to  some 3-bromo-2 : 5- 
dinitro-p-xylene, m.p. 97° (nitrated to  the 2 : 5 : 6 -  
trinitro-compound, m.p. 209°, also synthesised by 
nitrating 1 : 4 : 2-C6H 3Me2Br), reduced (SnCl2 in 
EtOH-HCl) to  3-bromo-2-nitro-5-amino--p-xylene, m.p. 
97—98°, which w ith H N 0 2 in E tO H  yields 3-brorno- 
2-nitro-p-xylene, m .p. 64—65°. Reduction (Fe +  
H 2S04) of this yields 3-bromo-2-aviino-, m.p. 58°, 
brominated (Br in AcOH) to  3 : 5-dibromo-2-amino- 
^p-xylene. The Me ester, m .p. 173°, obtainable from
(V) is th a t of (I). A. Li.

Syntheses in  the phenanthrene ser ies. I .  R .
G r e w e  (Ber., 1939, 72, [B], 426— 432).—Condens
ation of CH2Ph*CNa(C02E t ) 2 with 2 -chlorocyctohexan- 
one gives a m ixture of Et2 2-kelocyclohexylbenzyl- 
inalonate (I), b.p. 180°/0-3 mm., and a-2-hydroxy- 
^-cydohexenyl-fi-phanylpropiolactone (II), b.p. 190°/ 
0-3 mm., m.p. 74°, which is separated into its com
ponents only with difficulty. Hydrolysis and sub
sequent decarboxylation of (I) leads to  Et a-2-keto- 
cyclohexyl-$-phenylpropionate(III), b.p. 165°/0-3mm., 
m.p. 45° (phenylhydrazone, m.p. 175°; semicarbazones, 
m.p. 174°andl53°). The non-cryst. free acid (IV) is con
verted by syrupy H 3P 0 4 a t 100° into 5 : 6  :7  : 8  :9  :10- 
hexahydrophenanthrene-9-carboxylic acid, m.p. 161°, 
decarboxylated and dehydrogenated by Pd sponge 
a t  260° to  phenanthrene. (IV) is converted by dil. 
H 3P 0 4 into (II). Treatm ent of (III) with Zn and 
CH2Br-C02E t gives ( I I ) ; (IV), however, with an excess 
of the  reagents leads to  ■x-2-hydroxy-2-carbethoxy- 
methylcyc\ohexyl-$-phenylpropiolactone, b.p. 199— 
203 /0-3 mm., m.p. 75°. A ttem pts to  open the 
lactone ring by E tO H  were unsuccessful. The corre
sponding OH-acid could not be obtained by means 
of alkali, which invariably gives a m ixture of the 
stereoisomeric, unsaturated  a-2 -carboxymethylene- 
cyclohexyl-$-phenylpropionic acids, m .p. 179—184°
(V) (il/e2 ester, m.p. 6 8 °) and m.p. 215—217° (VI) 
(JIe2 ester, m.p. 79°). (V) is transformed by syrupy
H 3P 0 4 into a lactonic acid, C17H 200 4, m.p. 146°, 
whereas under allied conditions (VI) gives an un
identified monocarboxylic acid, C17H 1S0 3, m.p. 216°. 
D ry distillation of the  Ba salt of (V) or (VI) gives 
2-benzyl-3 : 4-tetramethylene-\‘i-cycAopentenone, b.p. 
15973 mm. (semicarbazone, m.p. 196°; phenylhydraz
one, m.p. 128°; oxime, m.p. 115°). Hydrogenation 
(P t in AcOH) of (II) gives P-cycZohexyl-a-2 -hydroxy- 
A1 -c i/c fo h e x e n y lp ro p io la c to n e ) b.p. 162°/0-35mm., con
verted (MeOH-KOH) into the non-cryst. CO-acid 
(Et ester semicarbazone, m.p. 155°). CH2Ph-CH(OMe) 2 
is transformed by the successive action of AcCl con
taining S0C12 and E t potassioo/cZohexanone-2-earb- 
oxylate into p-methoxy-$-2-keto-l-carbethoxycyc\ohexyl-
a.-phenylethane, b.p. 170°/0-4 mm. H . W .

Synthesis of 6 -ch loro-10-m ethyl-l : 2-benz- 
anthracene and related  com pounds. M. S. N e w 
m a n  and M. O r c h in  (J. Amer. Chem. Soc., 1939, 61,
245—247).—5-Cyano-10-m ethyl-l: 2 - ben/.anthracene 
is as carcinogenic as 1 0 -m ethyl-l : 2 -benzanthracene, 
b u t the  7-CN- and 5- and 7-Cl-derivatives are less 
active, and the 5-NH2-CO-, 7-C02H , and 7-C02Me
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derivatives are inactive. 1 : 2-C10H 6(CO)2O and m- 
C6H 4Cl'MgBr in C6H 8- E t20  give 2-m-chlorobenzoyl-l- 
(I), m.p. 189-6— 190-2° (31-4%) and 1-m-chlorobenzoyl- 
2-naphthoic acid, m.p. 253-0—253-6° (10-3%), and somo 
of the lactone, C2*H140 2C lJ m.p. 157-4— 158°. De
carboxylation of the acids gives m-C6H 4Cl-CO- C10H,-P 
and -a, respectively, also obtained from m-CeH 4Cl*MgBr 
and Cj0 H 7-CN. Addition of MgMeBr to  (I) in E t20 -  
C6H 8 gives 81% of the lactone, m.p. 113-8— 114-8°, of
2 -a-hydroxy-a-w-chlorophenylethyl-l-naphthoic acid, 
reduced by Zn dust in aq. E tO H  to 2-tx-m-chloro- 
phenylcthyl-l-naphthoic acid, m.p. 160— 160-6°. W ith 
H 2S 0 4 a t 15° this gives an unstable anthrone, reduced 
by Zn dust in aq. NaOH to  6-ckloro-10-methyl-l : 2- 
benzanthracene (II), m.p. 157-6— 158-2° (picrate, m.p. 
146-8—147-2°), converted by CuCN-C5H 5N into
6-cyano-lO-methyl-l : 2-benzanthracene, m.p. 204-4— 
205-2°, and thence (H2S 0 4-A c0 H -H 20) into 1 0 - 
m ethyl- 1 : 2-benzanthraccne-G-carboxylic acid, m.p. 328 
—330° (uncorr. ;decomp.) (M eester,m .p. 146-2—147°). 
2 : l-CO2H-C]0H 6*CO‘C6H 4Cl-p (III) w ith 2%  N a-H g 
in N a 0 H -H ,0 ~ E t0 H , followed by H 2S 0 4 and then 
Z n-aq. NaOH, yields G-chloro-l: 2-benzanthracene (IV), 
m.p. 160-6— 161-8°, oxidised to  the quinone (V), m.p. 
201—202°, which is also obtained by oxidising (II) 
and is reduced (SnCl2, AcOH-conc. HC1 followed by 
Zn~NaOH) to (IV). (V) could not be obtained by
ring-closure from (III) ; with AlCl3-NaCl a t  160— 
165°, 7-chloro-l : 2-benzanthraquinone was formed. 
M.p. are corr. R . S. C.

M ethyl and ethyl esters of the stereoisom eric  
hexahydroisophthalic acids. A. S k it a  and R. 
R o s s l e r  (Ber., 1939, 72, [2?], 265—272).—Variations 
in the pressure between 1 and 3 atm . and of the 
tem p, between 2 0 ° and 6 6 ° do no t affect the ratio 
of cis- to  irans-ester formed by the hydrogenation 
(P t-B aS 0 4) of m-C6H 4(C02Me)2. W ith increasing age 
of the catalyst and consequent decreasing rate  of 
hydrogenation the ratio c is - : trans-ester becomes dis
placed in favour of the more stable and energy-poorer 
iran-s-form. Separation of the ester m ixture is effected 
after hydrolysis by the action of 25% aq. N H 3 on the 
Ca salts of the acids. Conversion of the  cis- (I) into 
th e  tram- (II) -acid by conc. HC1 under pressure is 
inconvenient for considerable am ounts bu t an analog
ous isomerisation is effected by heating (I) for 24 hr. 
a t 170— 180° whereby an equilibrium m ixture of 
30% of (II) and 70% of (I) results. The Me2 cis-
(III), b.p. 148°/21 nun., and Me2 trans- (IV), b.p. 
139720 mm., E t2 cis- (V), b.p. 151°/15 mm., and E t2 
trans- (VI), b.p. 141-5°/15 mm., -esters differ pairwise 
considerably in b.p., contrary to  von Auwers (A., 
1924, i, 513). The very slight differences of d and n  
in  tho cases of (III) and (IV) and of d in those of (V) 
and (VI) do not follow the rule of von Auwers, which 
is followed by n  of (V) and (VI). The differences, 
however, are so small as to  be valueless for the deter
mination of configuration. The heats of formation 
of (III) and (V) somewhat exceed those of (IV) and
(VI), respectively, bu t the differences are not very 
great. The dipole moment of the cis- exceeds th a t 
of the corresponding irans-forms. H . W.

Action of som e o»»/iosuccinic acids derived  
from  polycyclic hydrocarbons on the red blood

corpuscles of the m ou se. F. L. W a r r e n  (Bio- 
chem. J ., 1939, 33, 165— 169).—See A., 1939, III, 
350. Maleic anhydride additive compounds (endo- 
succinic acids) of the following are described: 1 :2 :3:4- 
dibenzanthracene, m.p. 250—251°; cholanthrene, m.p.
219—220°; 5 : 6 -c?/cZopenteno-, m .p. 245—246°, 3-, 
m.p. 257—258°, 5-, m.p. 252—253°, and 1 0 -methyl-, 
m.p. 262—264°, -1 : 2-benzanthracene (all these are 
cis-compounds); also trans-1 : 2 : 5 : 6-dibenzantlirac- 
ene-9 : 10-endo-ap-succinic acid, m.p. 255—257°, and 
its Me2 ester, m.p. 179— 180°. A. L.

Prehnitic (benzene-1 : 2 : 3  : 4-tetracarboxylic) 
acid. L. I. S m it h  and E. J .  C a r l s o n  (J. Amer. 
Chem. Soc., 1939, 61, 288—291).—No reaction occurs 
between (-CH:CH-C02R ) 2 (R =  II, Me, or Et) and 
(:C-C02R ) 2 (R =  H , Me, or E t), (-CH:CH-C02Me)2 
and (!CH-C0)20  or benzoquinone, (•CH!CH,C 02E t )2 
and dibromofumaric acid. 1 : 4-C10H 0(CO2H ) 2 and 
KM n04-K O H  give 33—40%  of 1 : 2 : 3 : 4-C6H 2 (C02H )4 
[Me4 ester, m .p. 131— 133° (lit. 135°)], which is 
obtained only in  traces by H N 0 3; C r03-A c0 H  gives 
6 % of a yellow substance, m.p. >280°. R . S . C.

P hotochem istry  of b ile  acids. III. U ltra
v io let irradiation  of apocholic, d ihydroxychol- 
enic, and fsodihydroxycholenic acid. T. S. SlHN 
(Z. physiol. Chem., 1939, 257, 232—238).—cyioCholic 
acid (I) in CHC13 in presence or absence of cosin (II) 
is converted by tho light and, when (II) or lucmin is 
present (solvent E tO H ), slowly by sunlight hi to 
dihydroxycholenic acid (III). The Me ester of (III) 
in CHC13 is converted by ultra-violet light into (I). 
Me I'.sodihydroxycholenate (from cholic acid and ZnCl2 
in boiling AcOH for 90 min. followed by CH2N2) in 
CHC13 is no t converted by HC1 or by light into 
(I) or (H I). W . McC.

Configuration of the adrenal horm ones at 
C(17). K . M ie s c h e r  and A. W e t t s t e i n  (Helv. 
Chim. Acta, 1939, 22, 112— 117).—Hydrogenation 
(P t0 2 in EtOH-AcOH) of Me A6-3 i : 17a-dihydroxy- 
setiocholenate (I) (A., 1938, I I ,  492) gives the very 
hygroscopic J /e  3 t : 17 rx-dihydroxyatioaWocholanate (II) , 
m.p. 213—214°, [a]^0 - l - 3 ± 0 - 3 °  in  MeOII (3W lc 
derivative, m.p. 217—217-5°), which does not give a 
ppt. w ith digitonin (III) in 60% MeOH. I t  is 
hydrolysed (KOH-MeOH) to  3 t : 17a-dihydroxya;lio- 
dXlocholanic acid (IV) m.p. 260—262° (decomp.) 
[Ac2 derivative, m.p. 227-5— 228° (decomp.)]. (II) 
and (IV) are no t identical w ith the analogous com
pounds derived from substance P  (Reichstein and 
Gatzi, ibid., 498) and the solo possible reason for the 
difference is the configurative reversal a t  C „7). In  
tho case of such epimcric compounds the behaviour 
towards (III) is helpful bu t not decisive. (I) and its 
3i-Ac derivative have [a]!? —50-3—1° and [a]Jf 
—54± 4° in dioxan, respectively. All m.p. are corr.

H . W.
Isolation  of a lactone-like com pound from  the  

by-products of the oxidation of cholesterol. K .
M ie s c h e r  and W . H. F is c h e r  (Helv. Chim.Acta, 1939, 
22, 155—158).—Hydrolysis of the semicarbazones of 
the subsidiary ketones obtained during the prep, 
of dehydroandrosterone from cholesterol and re
moval of norcholestenolone leaves a product from 
which CH2C12 removes a OH-lactone (I), probably
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m.p. 252—254°, probably derived from
3i-dihydroxynorcholenic acid or 3f-dihydroxycholenic 
acid. Although (I) is found in the ketonic portion, 
it cannot be caused to  react w ith N H 2-CO-NH-NH2. 
The presence of OH is established by the formation 
of an acetate, m .p. 218—219°, and a benzoate, m.p.
243—244°. Bromination of (I) followed by oxidation 
(Cr03 in AcOH) and debromination gives a ketone, 
C23H32O3 , m .p. 206—207° (semicarbazone, decomp. 
270—290° after becoming brown a t  >250°), which 
does not give a  colour w ith C(N02)4. H. W.

Saponins. IV. Saponin  of the fruits of one 
of the Chinese g led its ia s . K .  F u j i i  and T. M a t - 
SUKAwa (J. Pharm . Soc. Japan , 1935, 55, 1322—  
1330).—The fruits of Chinese gleditsia yielded a 
saponin gledinin, hydrolysed to  gledigenin, 
C29H40(OH)-CO2H  (I), m.p. 310° (decomp.) [.Et ester, 
m.p. 203° (acetate, m.p. 184°); acetate, m.p. 264°; iso- 
acetate, m.p. 190°; benzoate, m.p. 217°; bromolactone, 
m.p. 235° (decomp.); monoacetylbromolactone, m.p. 
200° (decomp.); acctyl-lactonc, m .p. 279° (decomp.)]. 
(I) has one double linking afi or py to  the  C02H . P re
vious work on gleditsia-saponin is reviewed. M.p. 
are corr. Ch . Abs. (c)

1 ‘ S teric hindrance '' in  the reactions of arom 
atic a ldehydes. G. L o c k  (Ber., 1939, 72, [ i i ] ,  
300—304).—C 6C15-CH0, m .p. 202-5° (corr.), gives a 
H sulphite compound when its solution in C6H 6 is 
shaken with aq. N aH S03; the  compound is no t ob
tained from the solid aldehyde probably owing to  its 
sparing solubility in  aq. NaHSOs. Under normal 
conditions C0C1S*CHO is transform ed into the anil, 
m.p. 187-5° (corr.), oxime, m .p. 201° (corr.), and 
phenylhydrazone, m.p. 152-5° (corr.). Boiling 1-5% 
H Cl-EtO H  converts C6C15 -CH0 into pentachbrobenz- 
aldehyde E tz acetal, m.p. 45° (yield 60% after 96 h r .) ; 
similarly 2 : 6 :  1-C6H 3C12-CH0 affords 2 : 6 -dichbro- 
benzaldehyde E t2 acetal, b.p. 142— 144°/10 mm., m.p. 
~  —1° (yield 13-6% after 24 hr. and 43%  after 96 
hr.). CH Ph(O Et) 2 is produced in 43% yield after 
24 hr. C6C15 -CH0 is oxidised by alkaline K M n04 to 
pentachbrobenzoic acid, m.p. 208° (corr.), in  90% 
yield. W ith Ac20  and NaOAc a t  170— 180° 
C6C15-CH0 affords pentachbrocinnamic acid, m.p. 
233° (corr.), in 30% yield after 60 hr. W ith MgMel 
and MgPhBr respectively C6C15-CH0 yields penta- 
chbrophenylmeihylcarbinol, m.p. 126°, and 2  :3 : 4 : 5 : 6 - 
pentachbrobenzhydrol, m.p. 117° (oxidised by C r0 3 to 
2 : 3 : 4 : 5 : 6-pentachbrobenzophenone, m.p. 154°). 
Hindrance of a reaction of *CHO in C6C15*CH0 is never 
observed. H . W.

y-Substitu tion  in  the resorcinol nucleus. III. 
2 : 6-D ihydroxy-3-ethylbenzaldehyde. H . A. S h a h  
and R . C. S h a h  ( J .C .S .,  1939, 300—302).—2 : 4 : 5 :1 - 
(0H )2C6H 2Et-C02Me and Zn(CN)2-AlCl3-H C l-E t20  a t  
0° (method : A., 1939, I I , 22) give Me 2 : 4 -dihydroxy-
3-aldehydo-5-ethylbenzoate (I), m.p. 84—8 6 ° [2 : 4 -  
dinitrophenylhydrazone, m.p. 253—254° (decomp.); 
semicarbazone, m.p. 279—280° (decomp.)], hydrolysed 
by 15% NaOH a t  room temp. (72 hr.) to the acid, 
m .p. 192— 195° (decomp.), and thence by  H 20  a t
95— 100° (sealed tube) to  2 : 6 -dihydroxy-‘¿-ethyl- 
benzaldehyde, m .p. 117— 118°. (I) and CH2(C02E t ) 2 
or CH2Ac-C02E t (-¡- a  little piperidine) give M e 5-

hydroxy-3-carbethoxy- m .p. 138°, and b-hydroxy-'i- 
acetyl-, m.p. 138— 140°, -8-ethylcoumarin-6-carboxylate, 
respectively, insol. in aq. alkali. (I) (Clemmensen) 
gives Me 2 : G-dihydroxy-5-ethyl-m-toluale, m.p. 164—  
166°, hydrolysed by 20% NaOH (50 hr.) to  the acid, 
m.p. 244—246° (decomp.). A. T. P.

C ondensation of furan com pounds. IX . E u
tectics of ketone-phenol sy stem s and oxon ium  
com plex form ation. V. V. T sc h e lin c e v  and G. 
K usn e tzo v  (Bull. Soc. chim., 1939, [v], 6 , 256—265; 
cf. A., 1924, i, 929; B ennett et al., A ., 1936, 1241).— 
M.p. curves indicate the existence of 2 : 1 mol. com
pounds of furfurylideneacetone with y-C6H 4 (OH) 2 and 
of CHPhiCH-COMe with 0-, ni-, and p-C6H 4 ((JH)2. 
Similarly, 2 : 1 complexes of difurfurylideneacetone 
(I) with to-C6H 4(OH)2, 1 : 1 complexes of (I) with m- 
and j)-CGH 4(OH)2, and 1 : 2 complexes of (I) with 
o-C6H 4 (OH ) 2 and of CO(CHICHPh) 2 w ith 0-, m-, and 
£>-C8H 4(OH ) 2 are indicated. The CÔ probably under
goes oxonium salt formation. A. T. P.

D erivatives of 2  :4-dim ethylphenylacetic acid.
G. F ra n ç a is  (Ann. Chim., 1939, [xi], 11, 212—243).—• 
2 : 4 : l-C 6H 3Me2-CH2-C02H  (I) (prep, from pinene 
described) is transformed by S0C12 into the chloride, 
b.p. 132— 134°/25 mm. ; this is dissolved in PhMo and 
added to  a  solution obtained by adding ZnCl2 in E t20  
to  an  ethereal solution of the requisite Grignard re
agent and replacing the E t20  by PhMe, thus giving 
a  m ixture of C6H 3 Me2-CH2-COR and 
C6H 3Me2-CH2’C 02R  from which the ester is removed 
by hydrolysis. The following ketones are described : 
a - 2  : 4-dimethylphenyl-propan-$-one (II), b.p. 1 2 1 — 
123 °/14 mm. [semicarbazone, m.p. 164° ; oxime, m.p. 
79° (block)]; -butan-fi-one (III), b.p. 132-5—134°/15 
mm. [semicarbazone, m.p. 134— 135° (block); oxime 
(XV), m.p. 99—100° (block)]; -pentan-$-one, b.p.
143-9— 145-4°/14 mm. (semicarbazone, m .p. 174°; 
oxime, m.p. 90—91°) ; -hexan-fi-one (V), b.p. 152— 
153-5°/13 mm. (semicarbazone, m.p. 160°; oxime, m.p.
60—61°) ; ; Ph  2 : 4-dimethylbenzyl ketone, m.p. 109° 
(semicarbazone, m.p. 126— 127°; oxime, m.p. 113°); 
a-phenyl-y-2  : i-dimethylphenylpropan-fi-one, m.p. 85—  
8 6 ° (oxime, m.p. 1 2 2 — 123°). Passage of (I) and 
AcOH over Z r0 2 a t  460— 480° gives (II), 1 : 2 : 4 -  
C6H 3Me;„ and a.y-di-2 : 4-dimethylphmylpropan-$-one, 
b.p. 215°/15 mm., m.p. 66— 67° (block) [oxime, m.p.
90-5—91° (block) ; semicarbazone, m.p. 134°] ; (III) 
is obtained similarly by using E tC 0 2H. Reduction 
(Zn~Hg and HC1 in H 20 -E t0 H )  of (V) affords 2 : 4- 
dimethylhexyllenzene, b.p. 131— 133°/13 mm. H ydro
genation (Ni) of (IV) gives fi-amino-u-2 : 4-dimethyl- 
phenylbutane, b.p. 126—-127°/15 mm. (hydrochloride, 
m.p. 170°; nitrate, m.p. 142— 143°; picrate, m.p.
145— 146°). Reduction (N i-P t in EtOH) of the 
requisite ketono affords the following carbinols : a- 
2 : 4-dimethylphenyl-propan-$-ol, b.p. 126-5—128-5°/14 
mm. (alloplianate, m .p. 183— 184°); -butan-fi-ol, b.p. 
140-5°/14 mm. (allophanate, m.p. 136—137°); -pen- 
tan-p-ol, b.p. 147-2— 149-2°/18 mm. (allophanate, m.p.
146—147°); -hexan-$-ol, b.p. 156—157-5°/13 mm. 
(1allophanate, m.p. 1 0 0 — 1 0 1 °) ; a-phenyl-fi-2 : 4-di- 
methylphenylethan-ct-ol, b.p. 191— 193°/13 mm. (allo
phanate, m.p. 180— 181°), converted by successive
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treatm ent with H B r and K O H -EtO H  into 2 :4 - 
dimethylstilbene, m.p. 40— 41°. H. W.

R eaction of chlorosulphonic acid w ith  aceto- 
phenone. Syn th esis of a cyclic keto-sulphone. 
A. W. W esto n  and C. M. S u te r  (J. Amer. Chem. 
Soc., 1939, 61, 389—391).—Contrary to  Riesz et al. 
(A., 1928, 1009), COPhMe and C1S03H  in CC14, first 
a t  0 ° and then a t 1 1 0 °, give acetophenone- 2  : a-di- 
sulphonyl chloride (I), m.p. 194— 195°, the structure 
of which is proved by conversion of the corresponding 
Na2 salt by KOH a t 250—300° into o-0H-C6H 4-C02H, 
and by hot H 20  into 2-keto-l : 2-dihydrothionaph- 
then ¿'-dioxide and thence (20% NaOH) into o- 
MeS02,C6H 4 ,C 02H. COPliMe and 45% oleum give 
a product, converted by KOH into o- and m- 
0H-C 8H 4-C02H. C0Ph-CH,-S03Na and C1S0,H give
(I). ‘ “ R . S. C.

B enzoylm esity lacety len e. R. C. F u s o n , G . E. 
U l l y o t , and J . L. H ic k s o n  (J. Amer. Chem. Soc., 
1939, 61, 410—412).—2 : 4 : 6 - 
C6H 2Me3,C(OMe);CH,CN and MgPhBr give an amor
phous product, converted bv boiling AcOH into 
2 : 4 : 6 -CeH 2Mc3-CO-CH2-CPh:NH and by boiling 
95% E tO H  into benzoylmesitylacetylene (I), m .p. 72° 
(semicarbazone, m.p. 171— 172°) (cf. A., 193S, II , 326). 
W ith 0 3, (I) in CC14 gives an ozonide, converted by 
H „02 into BzOH, (3-isodurylic acid, and a  little 
2 : 4 :  6 -C6H 2Me3-CO-COPh. W ith I I2-R aney  Ni in 
E tO H  a t 2-67 atm . (I) gives a.-benzoyl-$-mesityl- 
ethane [¡3-mesitylpropiophenone], m.p. 85—S5-5°, aiso 
obtained from COPh-[CH2]2*Cl, s-C0H 3Me3, and A1C13 
in CS2 or, by way of E t a-benzoyl-£J-mesityipropionate, 
b.p. 225—230° (partial decomp.)/23 mm., from 
CHNaBz-C02E t and 2 : 4 : 6 :  I-C6H 2Me3-CH2Cl. 
W ith MgPhBr, (I) gives a-hydroxy-aoi-dipkenyl-y- 
mesityl-A^-propinene, m.p. 97-5—98-5°, which ab 
sorbs 3 H 2 (PtO.,). W ith H ,S 0 4 a t room tem p. (I) 
gives 2 T4 : 6 -CcH 2Me3-CO-CH2-COPh. 2 : 4 : 6 -  
C6H 2Me3-C:CNa and BzCl in E t 20 , first a t  —15° and 
then a t  35°, give (I). R . S. C.

Condensation of paraform aldehyde w ith  arom 
atic ketones. II. M esity l ketones. R . C. F u s o n , 
W. E. R oss, and C. H. M cK e e v e r  (J. Amer. Chem. 
Soc., 1939, 61, 414— 417; cf. A., 1939, II , 6 8 ).— 
2 : 4 : 6 :  l-C 6H 2Me3*COMe, paraformaldehyde, and 
K 2C03 in MeOH give 75% of $-hydroxypropionyl- 
■mesitylene (I), b.p. 132— 135°/4 mm., and p8 -di- 
2 : 4 :  Q-trimethylbenzoyl-A^-pentadiene (II), m.p. 107°.
(I) reduces Benedict’s and Tollens’ reagents, with 
PhNCO gives CO(NHPh),, and with BzCl gives only 
BzOH and a resin. W ith K M n04 (I) gives 2 : 4 : 6 -  
C6H 2Me3-C0-C02H ; with HC1 it gives {1-ckloro- 
propionylmesitylene, b.p. 137— 139°/3 mm., which 
readily loses HC1. m e n  2 : 4 : 6 -C6H 2Me3-COEt and 
paraformaldehyde are condensed by K 2C03 in EtO H , 
dehydration also occurs to  give 70% of mesityl iso- 
propenyl ketone, b.p. 90— 95°/3 mm., reduced by H 2-  
Raney Ni in E tO H  to  2 : 4 : 6 -CflH 2Me3-COPr^ (III), 
b.p, 107— 110°/5 mm., identified as (N 0 2)2-derivative. 
W ith paraformaldehyde and K 2C03 in E tO H  (III) 
gives 40% of $-hydroxy-aoi-di?7iethylpropionylmcsi- 
tylene, b.p. 153°/7 mm. (phenylurethane, m.p. 116—
116-5°). 2 : 4 : 6 -C6H 2Me3*COMe, 40% CH20 , and 
NaOH in MeOH give 35% of (II) and much resin.

[CH2]3(C02H ) 2 and S0C12 give the dichloride, which 
with mesitylene and A1C13 in CS2 gives az-dilceto-xz- 
dimesitylpentane, m.p. 132— 133°, converted by 
paraformaldehyde and K 2C03 in ho t E tO H  into (II). 
In  presence of Raney Ni in E tO H  (II) absorbs 2 H 2 
to  give pS-iZi-2 : 4 : 6-trimcthylbenzoylpentane, b.p. 
228—230°/4 mm., and other products. In  CC14 (II) 
absorbs only 2 Br, giving only a dibromide, m.p.
108-5— 109-5°, from which N a l in  COMe2 regenerates
(II). In  presence of ZnCl2 (II) absorbs 2 AcCl, giving 
a compound, C29H 340 4C12, m.p. 177— 178°. H N 03-  
H 2S 0 4 converts (II) into a  substance, ^25"^24^2(^02)4, 
m.p. 258—259°. ( 2 : 4 : 6 -C6H 2Me3 -CO-CH2-CH2-)2,
paraformaldehyde, and K 2C 0 3 in E tO H  give fit-di- 
2 : 4 :  6-trimethylbenzoyl-( 1)A^s-hexadiene, m.p. 1 2 2 — 
123°. R . S. C.

Syn th esis of m ixed  benzoins. III. R . C.
F u s o n , W . S. E m e r s o n , and H. H. W e in s t o c k , jun. 
(J. Amer. Chem. Soc., 1939, 61, 412—413; cf. A., 
1936, 1110).—2 : 4 : 6 -C„H2Me3-CO-CHO, the ap
propriate hydrocarbon, and A1CL in CS2 give 2 : 4 : 6 -  
CGH„Mc3-CO-CHPh-OH (57%), new m.p. 103-5—
104-5°, 2 : 4 : 6 : 4 '-tetra- (24%), m.p. 95—95-5°, 
2 : 4 : 6 : 2 ' : 4 '-penta- (17%), m.p. 120— 120-5°, and 
2 : 4 : 6  : 2 ':  4' : 6 '-hexa-methylbenzoin (40%), m.p. 
130-5—131° (lit. 59—60°). The time of heating is very 
im portant. m-Xylene in CS2 gives also 34% of 
2 : 4 :  G-trimethylbenzoyldi-mA-xylylmethane, m.p.
146-5—147°, which is the only product if excess of m- 
xylene is used as solvent. 1 : 3 : 5-C6H 3 Me2-OMe 
and -C6H 3Me2-OEt give only 2 : 4 : 6 -trimethyl- 
benzoyldi - ( 6  - methoxy - 2 : 4 -  dimethylphenyl)methane, 
m.p. 155-5—156-5° [with (?) mesityldi-(6-methoxy- 
2 : 4b-dimethylphcnyl)carbinol, m.p. 185-5— 186-5°], and 
2 : 4 : 6 -  trimethylbenzoyldi - ( 6  - ethoxy - 2 : 4 -  dimethyl- 
phenyl)methane, m.p. 168— 169°, respectively, s- 
CsHjEt^, durene, and wodurene either do no t react or 
give tars. 2 : 4 : 6 :  4 '-Tetra-, m.p. 102-5— 103°, and 
2 : 4 : 6  : 2 ':  4 '-penta-methylbenzil, m.p. 84-5—85°, are 
prepared. R . S. C.

A rylg lyoxals and steric  h indrance. R. C.
F u s o n , W. S. E m e r s o n , and H . W. G r a y  (J. Amer. 
Chem. Soc., 1939, 61, 480—482).—W ith o-CpH 4(NH2) 2 
in AcOH a-naphthyl- (prep, from a-Ci 0H--COMc and 
Se0 2 in hot, moist dioxan), b.p. 142— 145°/6 mm. 
(hydrate, m.p. 89—91°; 2  : 4-dinitrophenylhydrazom, 
m .p. 246-5:—247-5°), and m-4-xylyl-glyoxal (similarly 
prepared), b.p. 118—123°/13 mm. ( 2 : 4-dinitro- 
phenylhydrazone, m.p. 180—181°), give 2-a-naphthyl-, 
m.p. 116— 116-5° (corr.), and 2-mA'-xylyl-quinoxaline, 
m.p. 56—57° (corr.), respectively, bu t 2 : 4 : 6 -  
CcH 2Me3-CO'CHO (I) and 2 : 4 : '»-iriethylphenylqlyoxal
(II) (prep, as above), b.p. 125— 130°/10 mm., stable 
{oxime, m.p. 107— 107-5°), give TZN'-dimesityl-, m.p. 
183— 184° (corr.), and NN'-<ii-2': 4 ':  6 '-triethylphenyl- 
glyoxylidene-0-phenylenediamine, m.p. 136-—136-5° 
(corr.), respectively. W ith HCl-aq. E tO H  (I) gives 
the  Et hemiacetal (III), m.p. 55—55-5°, which reduces 
Tollens’ reagent, decomposes in hot CSH 6, with NH2OH 
gives the oxime of (I), and with NaOMe-MeOH and a 
little I  gives 2 : 4 : 6-CBH 2Me3-CH(0H)-C02Me. Et 
mesitylglycollate, m.p. 53-5—54°, prepared for com
parison from the acid by H Cl-EtO H , depresses the 
m.p. of (IH). W ith Al(OPri)3-Pr^O H  (I) gives
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Pr& mesitylglycollate, b.p. 122— 124°/2 mm., m.p.
62-5—63'5°, readily hydrolysed to  the acid. H ot 
N aO Et-E tO H  converts (II) into 2 : 4 : 6 -triethyl- 
phenylglycollic acid, m.p. 91—92°. R . S. C.

Kinetic study of F riedel-C rafts benzoplienone 
syn th esis.—See A., 1939, I , 205.

Secondary reactions in  the condensation  of 
organo-m agnesium  com pounds w ith  phenyl- 
hydrazones. P. G r a m m a t ic a k is  (Compt. rend., 
1939, 208, 287—289; cf. A., 1936, 837; 1938, II, 
283).—MgPhBr with CHPhIN-NHPh (I) affords 
NH2Ph and NHICPh2 as tho main secondary reaction 
products. Similarly, the phenvlhydrazones of p- 
C6H 4Me-CHO and ^O M e-Û Æ -C H O  aiford p- 
CGH4Me-CPh:NH (II) and ^-OMe-C6H 4-CPh:NH
(III) respectively, and NH 2Ph. (II) and (III) are also 
obtained from (I) and ^-C 6H.,Me-MgBr and p- 
OMe'CcH 1-MgBr, respectively. The above phenyl- 
hydrazones with MgEtBr similarly aiford N H 2Ph 
and NHICPhEt, ^-CGH 4Me-CEt:NH, and p- 
OMe-C6H 4-CEt:NH, respectively, also obtained from 
CHEtlN-NHPh and  MgArBr. (I) w ith MgMel 
affords N H 2P h  and NHICPhMe. Small am ounts of 
anils m ay be formed by reaction of the ketimines with 
N H 2Ph. J .  L. D.

M etallic derivatives of hydrazones and of the 
oxim e-hydrazones of benzil. T. W. J .  T a y lo r , 
(Mrs.) N. H. C a llo w , and C. R. W. F ra n c is  (J.C.S., 
1939, 257—263).—Benzilmonohydrazone (I) and 
Ni(0Ac ) 2 in E tO H  or COMe2 give a N i complex, 
decomp. —200—230°, probably (C14H u ON2)2Ni (% Ni 
very variable), no t formed in presence of AcOH. I t  
is decomposed by H N 0 3, giving either benzil or 
(COPh-CPh;N')2. I t  is almost certainly not a salt 
and Ni is probably held by two covalencies and two 
co-ordinate linkings. (I) also forms a Pd complex, 
bu t no complex with Cu, Con , or Co111 salts. Benzil- 
monophenylhydrazonc and Ni(OAc) 2 in C5H 5N give 
only a dark red colour (not in  EtOH) destroyed by 
H 20 ;  the  -monoplienylmethylhydrazone or -semi- 
carbazone does not give a  colour in E tO H  or C5H 5N. 
No complex form ation is noted with deoxybenzoin- 
or benzoin-liydrazone. Benzildihydrazono in E tO H  
affords a Ni complex (Ni, 19-3%), decomposed by H 20 . 
No solid Ni complex was isolated from (3-camphor- 
quinonehydrazone (II), which gives (in EtOH) a  red 
colour not observed w ith the a-isomeride. COMeBuy 
and  Se02 a t  1 1 0 — 120° give tert.-butylglyoxal hemi- 
hydrale, m.p. 85°. I ts  monohydrazone (III), m.p. 81°, 
and Ni(OAc) 2 in E tO H  ( +  aq. N H 3) yield a complex 
(21-5% Ni ; R 3Ni2), decomposed by H 20 . This suggests 
th a t  the stereochemical configurations of (I) and
(III) are the same as th a t of (II), i.e., complex forma
tion involves formation of a 6 -membered ring, Ni 
being attached to  O by a co-ordinate linking and to 
N  by  a covalent linking, replacing H. Benzil and 
CMe2:N-NH2 in E tO H , or (I) and COMe2 [ +  a little 
Ni(OAc) 2 (essential)] give benzil acetone azine (IV), 
COPh-CPhlN'NICMeg, m.p. 8 6 °, which does not under
go complex formation with Fe, Ni, or Co. (IV), 
Ni(OAc)2, and (I) in E tO H , or better, (I)-Ni(OAc)2-  
EtOH-COMe2 afford an  azine N i complex, 
C31H 260 2N 4Ni, containing the •N-OMe^N1 group 
(alternative structures discussed) ; no similar Pd

complex is formed. (I) and PhC H O -EtO H  yield 
benzil benzaldehyde azine, COPh-CPhlN-N.’CHPh, m.p. 
151°, which does not give a Ni complex analogous 
to  the above. Salieylidenehydrazone forms complexes 
of type R 2Ni and R 2Cu, decomposed by mineral acids, 

AcOH, or NH3. «.-Benzil-
mono-oxime-hydrazone (V), m.p.

N H 2-iS
X \

P  
CPh—CPh 

(4 .)

CPh—CPh
0 -*-N ]VNHa 216°, forms metallic complexes 
TT n  X ?  '’I - n t i  (Ni. Co, Cu) in C5H 5N  or 

5 2 dioxan, bu t the p-isomcride
does not (configurations dis
cussed). Aq. F eS 0 4 or 
Co(OAc)„ and (V) give a Fe}1
(A), C2“8H 240 2N 6Fe,2H 20 , and 

a Co11 complex, m.p. 119° (formed more slowly from 
chloropentamminocobaltic chloride). The above 
hydrazone complexes are amorphous (except azine 
complex), whereas metallio derivatives of the oximes 
crystallise well. A. T. P.

N on-incidence of furan ring-closure in  the 
dehydration of aS-diketones. H. K l e i n f e l l e r  
and H. T r o m m s d o r f f  (Ber., 1939, 7 2 ,  [jB], 256—262). 
— COPh-CO-CHPhBr (I) is transformed by CHNaBz2 
in COMe2 a t 0° into x$z-triketo-8-benzoyl-u.yz-triphenyl- 
n-pentajie, m.p. 138°, which is unchanged when its 
solution in boiling AcOH or AcaO containing ZnCl2 is 
treated  w ith HC1, or by warm conc. H 2S 0 4; with 
o-C6H 4(NH2)2 i t  gives 2-phenyl-3-$$-dibenzoyl-x-phenyl- 
etliylquinoxaline, m.p. 176°, hydrolysed by Ba(OH ) 2 
in boiling MeOH to 2-phenyl-3-$-benzoyl-a.-phenylethyl- 
quinoxaline, m.p. 148°. o-C6H 4(NH2 )2 and (I) in 
E tO H  afford 2-phenyl-3-«.-bromobenzylquinoxaline, m .p.
109—110°. CH2Ph-CO-CHPhBr and CHNaBz2 in 
COMe2 afford $e-diketo-8-benzoyl-*yz-triphenyl-n-pent- 
ane, m.p. 13S°, accompanied by more or less 4-benzoyl- 
2 : 3 :  5-triphenyl-&--cyc\opentenone (II), m.p. 192°, 
which is formed by the action of HC1 on the triketone 
in boiling AcOH; it  does not give a hydrazone or 
phenylhydrazone and is not attacked by Br oven 
when irradiated. The successive action of N aN H , and 
I  on CO(CH2P h ) 2 in abs. E t20  leads to  fis-diketo-zyS^- 
tetraphenyl-b?-hexene, m.p. 196—197°, and 2 : 4 : 5 -  
Iriphenyl-'i-benzyl-dr-cytAopentenone, m.p. 147— 148°. 
The last substance is also obtained from CO(CH2Ph)2, 
NaOMe, and CH2Ph-CO-CHPhBr in MeOH. I t  does 
no t give a phenylhydrazone or a hydrazone and 
with Br in warm CHC13 gives much H B r and resin. 
CO(CH2P h )2 is converted by N aO Et in  boiling E tO H  
into BzOH, OH,CH(CH2Ph)2, and  $-keto-8-benzyl- 
ayz-triphenyl-Av-pentene, a  colophony-like mass, b.p.
220—240°/0-2 mm. W arm conc. H N 0 3 converts (II) 
into y8-dinitro-a.$z-triketo-8-benzoyl-ays-triphenylpent- 
ane, complete decomp. 1 2 0 ° after softening a t  80— 
85°. Oxidation of (II) by K M n04 in COMe2 yields 
BzOH and a  product which with E t0 H -N 2H 4 ,H20  
gives (mainly) 6-benzoyl-2 : 5-diphenyldihydropyrid- 
azine hydrazone, decomp. 160— 170°. H. W.

D ehydration of acetylenic g lyco ls . H. K l e i n 
f e l l e r  (Ber., 1939, 7 2 ,  [B\, 249—256; cf. A., 1929, 
929).— a^-Diketo- ajki-tetraphenyl- Av-hexinene- [k-diol
(I) is converted by B r in CHC1S into app^-tetra- 
phenyl-A^-hexinone-asi-trione (II) [monosemicarb- 
azone, m.p. 242° (decomp.)] and benzil. Conc. 
H 2S 0 4 a t  80° transforms (I) into any-tribenzoyl-
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a-phenyl-A^-propinene (III), colourless needles or 
leaflets, m.p. 264°, with smaller amounts of isomeric 
substances, m.p. 228° (IV) and 178° (V). Under similar 
conditions (11) is converted by cone. H 2S 0 4 into a 
compound, C30H 20O3, m.p. 230°. (II) is oxidised by 
K M n0 4 in COMe2 to  (III), also obtained from (V) and 
NH 2OH in boiling EtOH. MgMeBr converts (III) 
into aoL-dibenzoyl-'j.S-diphenyl-à^-pentinen-S-ol, m.p. 
218°. Catalytic hydrogenation (P t0 2 in AcOH) of
(III) affords the compound,
C6H 11- C H < ^ ^ 1̂ ^ > C ( C 6H n )-CH(C6H u )-OAc,
a resin which softens a t  30° and could not bo induced 
to  crystallise. 3 : 4-Diphenylfuran-2-carboxylic acid 
is converted by PC1S in C6H 6 into the  corresponding 
chloride, m.p. 155—156°, which with A1C13 and C6H 6 
yields 2-benzoyl-Z : é-diphenyfuran, m.p. 128° ; Bz 
can bo removed from this product by hydrolysis 
whereas this reaction is not possible if Bz is attached 
to C(3) or C{41. Addition of 4 : 4'-dibromobenzil in 
CHClj to well-cooled (:OMgBr)„ (VI) in the same 
solvent yields aX,-diketo-a.$tX,-tetra--p-bromophenyl-Av- 
hexinene-$z-diol (VII), m .p. 232°, which is stable to 
wards H C l-E tO H  bu t isomerised and not dehydrated 
by conc. H 2S 0 4 to  a substance, C3oHi80 4Br4, m.p. 206°. 
Boiling aq. NaOH transforms (VII) into a.S-di-'p-bromo- 
phenyl-tifi-butinene-aS-diol, m .p. 181°, and p- 
C0H 4Br-COoH. a-Kcto-a$-di-p-bromophenyl-Av-butinen- 
{3-oZ, m.p. 208°, is obtained as by-product in the  prep, 
of (VII). Ac2 and (VI) in CHC13 give ¡3-keto-y-methyl- 
As-pentinen-y-ol, b.p. 95°/18 mm., and (3-ifcefo-Ç- 
acetyl-y-methylhept-At-en-As-inen-y-ol, m .p. 179°.
(VI) and (CH2Ac) 2 afford $-keto-z-methyl-Al-heptinen- 
z-ol, b.p. 75°/15 . mm. $-Keto-8-methyl-yy-diethyl- 
A'-hexinen-S-ol, b.p. 135°/760 mm., is derived from
(VI) and diethylacetylacetone. H . W.

Constitution of the so-called  “ phenoldiphen- 
e in .” E. H . H u n t r e s s  and G. E. Moos (J. Amer. 
Chem. Soc., 1939, 61, 526—527).—Bachm ann’s 2 : 2'- 
di-p-anisoyldiphenyl (A., 1932, 745) is identical with 
Underwood’s “ phenoldiphenein lactone Me2 e ther.” 
All the “ dipheneins ” of the la tte r author (A., 1924, 
i, 176, 1197 ; 1930, 15S0; 1936, 723) are thus 2 : 2'- 
diaroyldiphenyls (cf. Bell et al., A., 1938, II , 495).

R. S. C.
2-A lkylidene- and 2-alkyl-cycIopentanone.—

See B., 1939, 244.
Stereochem istry o£ cyclanes. V II. Stereo- 

isom eric  d iar[alk]ylcyclanones and spatia l struc
ture of their  ox im es. R . C o r n ü b e r t , M. A n d r é , 
M. d e  D e m o , R . J o l y , and A . S t r é b e l . VIII. 
2 : 6-D ibenzyl- and -dihexahydrobenzyl-cycio- 
hexanones. R . C o r n ü b e r t , M. A n d r é , and M. d e  
D e m o . IX . 2 : 5-D ibenzyl- and -dihexahydro- 
benzyl-ci/clopentanones. R . C o r n ü b e r t , M. d e  
D e m o , R. J o l y , and A . S t r é b e l  (Bull. Soc. chim., 
1939, [v], 6 , 103— 113, 113— 132, 132— 143; cf. A ., 
1939, II , 70).—V II. P arts V III, IX  (below), and X  
(following abstract) are summarised.

V III. Reduction (H2, Ni, EtOH) of 2 : 6 -dibenzyl- 
ideneq/cfohexanone yields the 2  : 6 -dibenzyl-ketones, 
m.p. 122° (I) and 55° (II) (Borsche, A., 1912, i, 194; 
Cornübert et al, A., 1929, 560 ; 1934, 297), either of 
which with NaOH, NaOEt, or HC1 gives an equilibrium

m ixture of the two [~78%  of (I)], and  when heated at 
> 8 0 °  gives a m ixture (composition varies with temp.).
(I) and (II) give mixtures of the same two oximes in 
proportions varying with conditions; both oximes aro 
hydrolysed to  mixtures of (I) and (II), the proportions 
of winch show th a t the oxime of (I) has m.p. 92° 
(another form, stable a t  room tem p., m .p. 114°), and 
th a t o f (II), 183°. (I) and (H) yield the  same semi- 
carbazone, m.p. 197— 198°, tetrahydropyrcme derivative 
(using excess of PhCHO), m.p. 177— 178°, and (Na -f 
E tO H ) sec.-alcohol, m.p. 123° (phenylurethane, m.p. 
142— 143°); catalytic reduction in  neutral or acid 
solution causes hydrogenation of the  P h  groups. 
Reduction (Pt-black in E t20) of (I) yields a 2 : 6 - 
dihexahydrobenzylcyclohexanone (III), m.p. 78° 
(oxime, m.p. 94— 95°; semicarbazone, m.p. 157°), also 
prepared by condensing (NaOH) eyc/ohexanone with 
hexahydrobenzaldehyde, and reducing the  product 
(Ni). F urther reduction (Pt-black) of (III) yields 
two 2 : 6-dihexahydrobenzylcyclohexanols, m.p. 73° 
and 92° [also formed (above) from (I)] (phenylurethanes, 
m .p. 149° and 137°, respectively), oxidised (Cr03) to 
(n i). Reduction of (II) yields a  th ird  2 :6 -dihexa- 
hydrobenzylcyclohexaiwl, m .p. 56— 58° (phenylurethane, 
m .p. 104°), oxidised (Cr03) to  an oily ketone (IV), 
giving the same oxime and semicarbazone as (III), 
and converted into (III) by boiling with EtO H -H Cl.
(II) yields w ith MgMel a te r t .-alcohol, m.p. 88—89° 
[dehydrated (excess of MgMel) to  an  impure hydro
carbon, ? C^H^,], and with M gPhBr a te r t .-alcohol, 
m .p. 1 10°. (I) w ith MgPhBr gives a  text.-alcohol, m.p.
1 1 0 — 1 1 1 ° (differing from the above), unaffected by 
C r03; w ith MgMel, (I) gives only liquid products. 
The oxime, m.p. 114°, of (I) is reduced (Na, isoamyl 
alcohol) to  an  amine, C20H 25N (acetate, m.p. 163°); 
with H 2-P t-A cO H  an isomeric amine (acetate, m.p. 
170°) results. The oxime, m .p. 183°, of (I) with 
N a - f  isoamyl alcohol yields a th ird  isomeride 
(acetate, m .p. 144°), but H 2-P t-A cO H  causes hydro
genation of the Ph groups. I t  is concluded th a t (I) 
and (III) are cis- and (H) and (IV) fra?w-isomerides. 
The results of reducing the oximes confirm the 
theory th a t the IN-OH is in the plane of the  ring.

IX . Reduction (Ni or N a-H g) of 2 : 5-dibenzyl- 
idenecydopentanono yields 2 : 5-dibenzvl-ketones (cf. 
A., 1930, 474), m.p. 39° (V) and 58° (VI), either of 
which with NaOH, NaOEt, or HC1, or by distill
ation under reduced pressure, gives an  equilibrium 
m ixture of the two, the proportions varying with the 
reagent. Both yield the same oxime, m.p. 140°, 
semicarbazone, m.p. 166°, tetrahydropyrone deriv
ative, and sec.-alcohols, m.p. 60° and 127 . Reduction 
(Pt-black under pressure) of (V) and (VI) yields the 
corresponding 2 : 5-dihexahydrobenzylcy clopenta non as, 
m.p. 81° (V n) (oxime, m.p. 90°) and 73° (VHI) 
(oxime, m.p. 126°), respectively. 2 : 5-Dihexahydro- 
benzylidenecyclopentanone, m.p. 123° (from cyclo- 
pentanone, hexahydrobenzaldehyde, and M eOH- 
NaOMe), is reduced (H2, Ni, EtO H ) to  (VII) or to a 
compound (IX), m.p. 63—64°, also obtained from
(VII) and Na +  E tO H . (IX) is an  approx. 45 : 55 
solid solution of (VII) and (VHI). W ith MgMel, (V) 
yields a tert.-a/coAoZ, m.p. 121— 122°, bu t (VI) 
yields an  oil. 2-Benzylc?/cfopentanone, b.p. 151-5°/16 
mm., obtained from a-benzyladipic acid, m.p. 118°
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{? prep, from E t 2-benzylcyclopentanone-2-carboxylate), 
and Ac20  a t 155°, when benzylated, gives a product 
similar to  th a t formed by benzylation of cyc/ohcxanone.

A. Li.
Stereochem istry of cyclanes. X . D i-p-m ethyl- 

benzylci/cfo-pentanones, -hexanones, and -hept- 
anones. R . C o r n u b e r t , M . A n d  Rio, and R. J o l y . 
XI. R. C o r n u b e r t , C . B o r r e l , and A. M a u r e l  
(Bull. Soo. chim., 1939, [v], 6 , 265—270, 270—273).—
X. 2 : 5 -Di-p-tolylideneci/cZopcntanonc, m.p. 235— 
236°, is hydrogenated (Ni formate) to 2 : 5-di-p-methyl- 
benzylcyclopentanone (I), m.p. 67—68°, converted 
by 0-2N-NaOH in E tO H  a t room temp, into (mainly) 
a stereoisomeride (II), m.p. 75—76°. E ither form 
with 0-2N-NaOH in E tO H  for 36 hr., or with N aO Et 
for 3 days a t  room temp., or with H C l-E tO H  for
1 week, affords an approx. 9 : 1 equilibrium mixture 
of (II) and ( I ) ; heating a t  ~  b.p./15—20 mm., 
however, gives a 1 :4  m ixture of (II) and (I). H ydro
genation of 2  : 6 -di-p-tolylidenecf/cfohexanone gives
2 : 6-di--p-methylbenzylcyc\ohexanone (70%), m.p. 114°
(III), and a stereoisomeride (5%), m.p. 85—87° (IV). 
Either form, by  refluxing w ith N aO E t-E tO H  for 
2 hr., or by heating a t 263—265°/17 mm. for 2 hr., 
or by refluxing with H C l-E tO H  for 4 hr., affords 
equilibrium mixtures of ( I I I ) : (IV) of 70 : 25, 55 : 45, 
and 71 : 27 (all approx.), respectively. cycfoHeptan- 
one and ;p-C6H 4Me-CHO in MeOH-NaOMe give 
2 : T-di-p-tolylideiiecycloJieplanone, m.p. 131°, hydro
genated (Ni formate) to  2 : 1-di-'p-methylbcnzylcydo- 
heptanone, m.p. 55— 56° (V), converted by 0-2n- 
NaOH in E tO H  a t room temp, into a  stereoisomeride, 
m.p. 66—67° (VI). Equilibrium  mixtures of (V I): (V) 
are obtained by 0-2N-NaOH a t  room temp. (4 : 1), by 
N aO E t-E tO H  a t  room temp. ( 4 : 1 )  and H C l-EtO H  
(1 week) (3 ; 1), or a t  ~  b.p./vac. (1 : 3).

X I. a-Benzyl-a'-methyladipic acid (cf. A., 1930, 
776) is separated into two stereoisomerides, m.p. 
101— 105° and 133— 135°; either is cyclised by 
Ac20  to  the same 5-benzyl-2-mothylc«/cZc>pentanone 
(I) [tetrahydropyrone derivative, m.p. 156-5° (loc. 
cit. ) ; semicarbazone, m.p. 190°, also obtained from 
(I) prepared by  hydrogenation of 5-benzylidene-2- 
methylcycZopentanone (loc. cit.)]. E t  2 : 5-dimethyl- 
cj/cfopentanone-5-carboxylate (modified prep.) is con
verted by N aO Et a t 140— 150° for 9 hr. into Et 
aot'-dimethyladipate, b.p. 127°/10 mm., hydrolysed 
(EtO H -K O H ) mainly to  the  acid, m.p. 143-5°, which 
is cyclised by  Ac20  to  2 : 5-dimethylcycZopentanone 
(semicarbazone, new m.p. 176— 177°). A. T. P.

R eactions of ap-unsaturated cyclic aldehydes  
and ketones. IV. d-Cryptone and tran s-d -  
cryptol. A. K. M a c b e t h  and E. L. W in z o r  (J.C.S., 
1939, 264—266; cf. A., 1937, I I ,  426; 1939, II , 
17).—d-Cryptone, aD +75-1° (homogeneous), from 
water-fennel oil, is reduced by Al(OPr^)3-Pr^OH to 
iZ-cryptol (I), b.p. 72°/2 mm., [a]”  +146-4° in  EtOH, 
purified through the p-nitrobenzoate, m.p. 84°, [a]”  
+174° in  CHClg; the  a.-naphthylurethane has m.p. 
118-5°, [a] |,1 +136-2° in  EtO H . (I) is a trans- 
epimeride, as hydrogenation (Pd-C ; EtOH) gives 
irans-dihydrocryptol. (I) and KjCr20 7-aq . H 2S 0 4 
give d-cryptone, b.p. 78°/3 mm., [a]" +102° in  E tO H  
(semicarbazone, m.p. 187— 188°, [a]“  +33° in  CHC13;

K (A., II .)

2 : 4-dinitrophenylhydrazone, m.p. 135—136°), but 
is not claimed to  bo stereochemically pure (cf. 
Galloway et al., A ., 1937, I I ,  26). A. T. P.

A ction of diazom ethane on ciyclohexane-l : 4- 
dione. J . R . V in c e n t, A. P . Thom pson, jun., and 
L. T. Smith (J. Org. Chcm., 1939, 3, 603—610).— 
cycZoHcxane-l : 4-dione (I) is converted by CH2N 2 
in E t 20-M e0H  into 1 : 4-di?netkylenecyc\ohexane di
oxide (II), m.p. 106—108°, and substances ( I I I ) , (IV), 
and (V), b.p. 65—66°/2 mm., 81—88°/2 mm., and 
101— 113°/3 mm., respectively. (II) does not react 
w ith N H 2-C0\N‘H-NH2 ,HC1, Fehling’s solution, or 
decolorised fuchsin. I t  does not give a ICHPh 
derivative. Active H  or CO is not present. W ith 
HC1 i t  gives the compound, C8H M0 2C12, m.p. 142-5— 
143°. I t  is transform ed by piperidino into the 
substance, CigHg^jN.,, m.p.“ 128-5— 130° [picrate, 
m.p. 222-—223-5“ (decomp.)], and by very dil. AcOH 
a t  100° into the compound, C8H 160 4, m.p. 199-5—
201-5°. I t  appears to  yield an aldehyde when 
heated w ith fused ZnCl2. ( I l l )  is C13H 180 2. I t  
gives a  semicarbazone, m.p. 2 0 2 ° (decomp.), an  un 
stable phenylhydrazone, m.p. 121— 127°, and a  non- 
cryst. compound with piperidino [unstable picrate, 
m.p. 200—205° (decomp.) after darkening a t ~190°]. 
W hen boiled with very dil. HC1 i t  yields an org. 
solid, m.p. >325°, and a viscous oil which does not 
react w ith N H 2-CO-NH-NH2 or l-C „ H v-NCO. (IV) 
is C14H 2?0 2. I t  is converted by IsH 2-CO-NH-NH2 
into the disemicarbazone of (I). Further (I) separates 
when (IV) in E t20  is exposed to  moist air. The 
presence of (I) as an  im purity is excluded and hence
(IV) m ust be regarded as a  compound easily cleaved 
by moisture to  (I). CO and active H  are present in 

nTJ (IV). Non-cryst. products are
y  2 \  /  \ . r . obtained from (IV) and
L n A - /  MgPhBr, Ag20  or Cr0 3, H 2 

in presence of Raney Ni, or 
Al(OPr>)3l PhCHO-HCl, 
CH2(C02H)2-C 5H 5N, or 
B uN 0 2-N a 0 E t. Tars result 
with N H 20 H , NHPh-NH2, or 
H C l-E t20 . H ydration of (IV), 

with or without acid catalysts, gives only oils. (IV) 
gives an oily product with 0 -C6H 4(C0 ) 20  and does 
not react with 1-C10H 7*NCO. W ith piperidine i t  
yields the  adduct, C24H 420 2N2, m.p. 1 0 0 — 1 0 1 ° (non- 
cryst. picrate). (IV) is probably (A). (V) is too 
unstable to  perm it investigation. H. W.

Aldehyde, C20H 34O (sem icarbazone, m .p . 229— 
230°, [a]“  +132-8° in  CHC13), and ketone, C18H 320  
(sem icarbazone, m .p . 216°, [a]i,° + 55-6° in  CHC13), 
from  v ita m in -fl3.—S e e  A., 1939 , I I I , 2 9 2 .

A*: ’-U nsaturated 3-ketones of the c;/clopentano- 
polyhydrophenanthrene ser ies .—See B., 1939, 326.

P artia l reduction of androstenedione to te s to 
sterone. K. M ie s c h e r  and W. H. F is c h e r  (Helv. 
Chim. Acta, 1939, 22, 158—160).—Reduction of 
androstenedione by Al(OBuy )3 in abs. Bu5OH gives 
testerosterone in 70% yield. H. W.

16-H ydroxytestosterone. A. B u t e n a n d t , J . 
ScroiiDT-THOMfi, and T. W e is s  [w ith , in p a r t ,  D . v o n  
D r e s l e r  and U . M e i n e r t s ] (B e r .,  1939 , 7 2 ,  [ 5 ] ,
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417—424).—Dehydroandrosterone (I) or its acetate 
in E t20  is condensed with COMeEt by Na or NaN H 2 
to the substance (II) (R =  Me, R ' =  E t), m .p. 176°" 
The corresponding acetate, leaflets, m.p. 148°, or 
needles, m.p. 156°, is brominated and then ozonised 
in CHC13; the ozonide is transformed by Zn dust and

0

Mc.Q

MejA m :CRR'

OAcI

-COjH
CH,-C02H

(III .)

AcOH into the carboxylic acid (III), m.p. 251° (decomp.) 
(softens 235°) (anhydride, m.p. 186°), and 3-aceloxy- 
androslenolone (IV) (+ 1 H 20), m.p. 192° [oxime, m.p. 
244° (decomp.)], hydrolysed to 3-hvdroxyandro- 
stenolone, m.p. 197° (diacetate, m.p. 123°). (IV) is 
hydrogenated to  3-acetoxyandrostene-lQ : 17-diol, m.p. 
179°, transformed by cold AcOH-C5H 5N  into the 
triacetate, m.p. 224r—226°, and hydrolysed by 4%  
KOH-MeOH to androstene-3 : 16 : Yl-triol (V), m.p. 
273—275°. COMe2 containing 1% of HC1 transforms 
(V) a t room temp, into the  X'M e2 ether, m.p. 163— 
164°, oxidised by Al(OPr3 )3 in cf/cZohexanone and 
PhMo to  16-hydroxytestosterone \CMe2 ether, m.p. 
183— 184°, which is hydrolysed by aq. AcOH in 
boiling dioxan to  lQ-hydroxytestosterme (VI), m.p. 
172— 173° (diacetate, m.p. 199°). The physiological 
action of (V) shows th a t the introduction of OH a t  
C,i6) causes a m arked weakening of the male hormone 
action whereas th a t of (VI) proves th a t the in tro
duction produces enhanced oestrogenic activity. 
COMe2 and (I) condense to  the  isopropf/Zidenederivativo 
[cf. (II), R  =  R ' =  Me], m.p. 223° (acetate, m.p. 189°).

H . W.
Saponins and stero ls . V. Syn th esis of 17- 

m ethylandrosten-17-ol-3-one (17-m ethyltesto- 
sterone). VI. O xidation of d ibrom o [dihydro ]- 
cholesteryl acetate. Syn th esis of pregnen-3-ol- 
20-one. K . F u j i i  and T. M a tsu k a w a  (J. Pharm . 
Soc. Japan, 1935, 55, 1333— 1336; 1936, 56, 158— 
161).—V. n-M ethyl-A !>'(>-androslene-3 : 11-diol, m.p. 
195— 196° [from frans-dehydroandrosterone (I) and 
MeMgl], was brominated, oxidised (Cr03-A c0H ), 
and debrominated (Zn) to  yield 17-methyltestosterone 
(17-methyl-Ai:l,-androsten-lrl-ol-3-one), m.p. 155— 156° 
(corr.).

VI. On repeating the prep, of (I) from dibromo- 
dihvdrocholesteryl acetate by oxidation, pregnen-3 - 
ol-20-one acetate, m.p. 147—148° (corr.) [semi- 
carbazone, m.p. ? 265° (corr.)], was isolated, hydro
lysis yielding pregnen-3-ol-20-one (II), m.p. 186°. 
The synthesis of (II) from 3-hydroxvcholenic acid 
is proposed. Ch . A b s . (c)

Supposed androgenic action  of ep ia llopregnan-  
3-ol-20-one. A. B t j te x a n d t  and A. H e  us n ek  (Z. 
physiol. Chem., 1938, 256, 236—242; cf. Marker 
et al., A., 1937, II, 250).—Pregnenolone (A., 1934, 
1268) in AcOH with P t—H , to  saturation gives a 
m ixture of aZZopregnane-3 : 20-diols which with C r03-  
AcOH a t  room temp, yields aZZopregnanedione, 
re<lueed (N i-H2, EtOH) to  a m ixture of aZZopregnan- 
olone (separated by pptn. with digitonin) together with

5—10% of epiaZZopregnan-3-ol-20-one (I), m.p. 173— 
174° (acetate, m.p. 139—140°), which is purified by 
adsorption on A120 3. (I) is devoid of androgenic
activity. W. McC.

Preparation  of progesterone and neoprogester
one from  dehydroandrosterone. K .  M ie s c h e e  
and H. K ag i (Helv. Chim. Acta, 1939, 22, 184— 
195).—Addition of CMeCl2-C02E t in E t20  to a mixture 
of ¿-dehydroandrosterone acetate and Mg-Hg in 
E t20 , removal of secondary volatile products by 
steam distillation, and treatm ent of the  resultant 
product (/I), w ith M eOH-NaOH give E t A5-3t- 
acetoxy-17 : 20-oxidobisnorcholenate, m.p. 150— 151°. 
Allvaline hydrolysis of (/l) gives a m ixture (I) of 
acids from which 3-t-hydroxy-17 : 20-oxidobisnor- 
cholenic acid (II), m.p. 186—187° (Me ester, m.p. 
150— 151°, [a]o —123° in  E tO H , and its acetate, m.p. 
172— 174°, [ccJd —121° in EtOH), is separated. The 
mother-liquors from (II) contain an  isomeric acid 
B (III), C„,H3„04, m.p. 248° (decomp.) [Me ester 
( +  1H20), m.p. 73—74°, [*]£ -1 6 0 °  in E tO H , and 
its acetate, m.p. 175— 176°, [oc]ÿ —146° in EtOH]. 
Direct m éthylation of (I) followed by acétylation 
and chrom atography with floridin leads to  the isolation 
of the  acetates of the Me esters of acids C and D, 
C25H 360 5, m.p. 153—154°, [a]„ —81° in E tO H , and 
m.p. 189°, [a]“  —49° in E tO H . In  quinoline a t 200° 
(I) gives (III) (which is decarboxylated with great 
difficulty) (unexamined), non-ketonic m aterial, and 
a m ixture of ketones (as acetates). This is separated 
chromatographically (A120 3 or floridin) into pregnen
olone acetate, m.p. 148-5—149-5°, [a]u + 18° in EtO H , 
and neopregnenolone acetate, m.p. 178—179°, [a]2* 
—114° in E tO H , hydrolysed to  neopregnenolone (IV), 
m.p. 223—224°, [a]!,0 —124° in E tO H . Bromination 
oxidation, and debromination of crude (IV) leads to  
neoprogesterone, m.p. 217—218°, [a]“  + 48° in CHC^, 
and progesterone. H . W.

Cholanic acid derivatives w ith  su b stitu en ts in  
the 11- and 12-position . II. J . B a r n e t t  and 
T. PvEiCHSTEDi (Helv. Chim. Acta, 1939, 22, 75—82; 
cf. A., 1938, I I , 497).—Further experiments indicate 
th a t the lactam, m.p. 320° (corr.) (loc. cit.), is probably 
(I). I t  is converted by prolonged heating with red 
P  and H I a t 165—200° essentially into 11(12)- 

amino-1 2 (ll)-ketocholanic acid, 
\  isolated as the hydriodide ( + H 20)

V - (II),m .p .~285° (corr. ; decomp.). 
— Reductive removal of 0  vicinal 

to  N H 2 could not be effected. 
(II) is converted by CH2N 2 into 
Me 1 l(12)-amino-12( ll)-ketochol- 
anate (III) characterised as the 

hydrochloride, m.p. 235° (decomp.) after softening 
~230°, or the Ac  derivative, m.p. 214—216°. The 
proof th a t (I) is merely hydrolysed by  H I is afforded 
by the observation th a t (III) is transformed into 
(I) in good yield by the protracted action of MeOH 
a t  130°. In  harm ony w ith the present formulation 
(I) is unchanged by the protracted action of C r03 
in  AcOH a t room temp. Me 12-keto-A9:11-cholenate 
is unaffected by H 2 a t room temp, in presence of 
P t0,-M eO H -A cO H . W ith Raney Ni and H 2 a t 
100°/140 atm . it gives a non-cryst. product, oxidised

ÇO—  
NH 0
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essentially to Me 12-ketocholanate. All m.p. are 
corr. H. W.

Catalytic hydrogenation of organic com pounds 
w ith carbon m on oxid e. 0 . N e u n h o e e f e r  and 
W. P e l z  (Ber., 1939, 72, [B], 433—439).—The 
catalyst is prepared by pptg. Pd from aq. PdCl2 by 
H 2 on a suitable carrier, preferably active C (BaS04 
and sugar C can also be used). During the action the 
gases are circulated through a system containing 
conc. aq. KOH to remove the C 02 produced, small 
traces of which very appreciably restrict hydrogen
ation. In  H 20  the hydrogenation is slow and 
succeeds best with 3— 10% HC1. Usually there is a 
distinct induction period. Hydrogenation w ith CO 
cannot be applied to  all substances which absorb 
H2. ?;-NO./C0H 4 -CO2H is very slowly reduced to 
2>-NH2,C6H 4-C02H  bu t reduction of PhNOz or cyclo- 
hexene does not occur. Quinones are very suitable 
acceptors. jp-Benzoquinone (1) acts most rapidly 
and is followed in order of decreasing velocity by 
toluquinone (II), thymoquinone (III), phenanthra- 
quinone (IV), and 2 : 5-dihydroxy-p-benzoquinono (V). 
Anthraquinone (VI) does no t give a certain result, 
whilst 2 -hydroxynaphthaquinone is not attacked. 
Pd does not cause reduction of (I) by H 2. This 
change proceeds rapidly in the presence of a P t 
ca ta ly st; there is no distinct pause a t  the  quinol stage 
and reaction proceeds to  the form ation of cyclo- 
hexanol. Toluquinol is not formed from (II) in 
presence of P d  and H , ; (III) reacts very slowly and 
incompletely whereas the change occurs better with
(IV), (V), and (VI). The mechanism of hydrogen
ation by CO is discussed. H . W.

O xidation-reduction  p otentia ls of substitu ted  
quinoneanils and indoanilines. L. F . F i e s e r  and 
H. T . T h o m p s o n  (J. Amer. Chem. Soc., 1939, 61, 
376—383).—Studies with 3-substituted 1 : 4-quinone- 
anils show th a t substituents exert their effect on both 
oxidant and reductant. 1 : 4-Naphthaquinoneanil 
(E0 0-532 v.), m.p. 102°, with Zn dust and NaOAc 
in Ac20  gives phenyl-4-acetoxy-\-naphthylamine, m.p. 
135°. p-OH-CcH 4 -NH-C10H 7-a (modified prep.), m.p. 
85° (lit. 91°), and IigO  in C8H„ give -p-benzoquinone- 
2' : 3'-benzanil (E0 0-678 v.), m.p. 138°, reduced to  
Y>-acetoxyphenyl-oi-naphthylamine, m.p. 135°. Phenol- 
blue (E0 0-650 v.), prepared from PhOH, NaOAc, and 
NaOH by NaOCl and i>N H 2-C6H 4-NMe2,HCl a t  0° 
to  —5°, and reduced to  4-dimethylamino-4'-hydroxy- 
diphenylamine hydrochloride, is considered to  be 
y-OIC6H 4IN'CBH 4*NMe2-i) over the  whole p n range 
studied. 2 -Mcthyl-ArAr-dimothylindoanilino [2 - 
mothyl - 1 : 4 -  benzoquinone- 4 - p - dimethylaminoanil] 
(similarly prepared) (E0 0-60S1 v.), new m.p. 127°, 
gives 4'-dimethylamino-4-hydroxy-‘i-imthyldiphenyl- 
amine hydrochloride. 3-Methyl-iViY-dimethylindo- 
aniline (E0 0-6343 v.), new m.p. 121°, gives 4 '-dimethyl- 
amino-4-hydroxy-2-methyldiphenylamine, m.p. 121— 
1 2 2 ° (decomp.) (hydrochloride). 2 : 1 : 5 -  
N H 2*C6H 3Me,NMe2 gives 2 '-methyl-NN-dimethylindo- 
aniline. (E0 0-6425 v.), m.p. 113— 114°, reduced to 
4 - dimethylamino - 4 ' - hydroxy - 2 - methyldiphenylamine 
hydrochloride. 2 : 4 : 1-N02-C„H3(S03H)-N2C1 and
o-CeH 4Mc*NMc2 give a dye (Na salt), reduction of 
which gives only a triazole, but the dye,

p -N 0 2 'C 6H 4 -N2-C6H 4MevNMe2-l : 3 : 4, m.p. 122°, with 
SnCl2 gives 2 : 1 : 5-NMe2*C6H 3Me-NH2, b.p. 253—255°/ 
762 mm., newm .p. 45—4 6  (dihydrochloride; Ac  deriv
ative, m.p. 96°), which, however, gives no indoaniline. 
m-OH-CriH4 -OMegivcscrudc3-inethoxy-ArA’-diinethyl- 
indoaniline (E0 0-5905 v.) and thence 4 '-dimeihyl- 
amino-4-hydroxy-2-mcthoxydiphenylamine, m.p. 137°. 
The hydrochloride of 4-nitroso-N~N-dimethyl-m-anisidine 
(prep, by H N 0 2), m.p. 131°, gives (SnC y the 4-NH2- 
derivative, b.p. 130— 131°/4 mm. (dihydrochloride), 
which affords 2'-methoxy-A7AT-dimcthylindoaniline 
(Eg 0-6355 v.) and thence 4 '-dimethylamino-4- 
hydroxy-2'-methoxydiphenylamine hydrochloride. 
wi-C„H4C1-OH (prep, from m-C6H 4Cl-NH2) affords 
(crude) 3-chloro-ArAT-dimethylindoaniline (A’„0-6888v.) 
and thence 2-chloro-4'-dimethylamino-4-hydroxydi- 
phenylamine hydrochloride. m-C6H 4Cl-NMe2, b.p.
239—240° (picrate, m.p. 145°), prepared from NPhMe2 
by way of the N 0 2-, m.p. 60 , and N H 2-derivative, 
b.p. 128—129°/7 mm., gives the NO-derivative, m.p. 
136° (decomp.), and thence 2-chloro-4-dimethyl- 
aminoaniline, b.p. 124—125°/3 mm., m.p. 40—41° 
(,hydrochloride; Ac  derivative, m.p. 117°), which 
yields (crude) 2'-chloro-AriV-dimethylindoaniline 
(Eg 0-6683 v.) and thence 2-chloro-4-dimelhylamino-4'- 
hydroxydiphenylamine hydrochloride. ar-Tetrahydro- 
a-naphthol gives (crude) 2 : 3-tetramethylene-ATAr- 
dimethylindoaniline (Eg 0-5828 v.) and thence p- 
dimelhylaminophenyl-4'-hydroxy-5' : 6 ' : 7' : 8 '-teira- 
hydro-V-naphthylamine, m.p. 158°. a-Cj0H 7-ISiMe2 
is reduced by N a-C 5Hjj -OH to the H 4 -derivative, 
which with jp-S03H ,CeH 4 -N2Cl gives a dye, reduced to
4-dimethylamino-5 : 6  : 7 : 8 -tetrahydro -1 - naphthyl - 
amine, b.p. 312° (dihydrochloride; A c  derivative, 
m.p. 172-5°), which, however, yields no indoaniline.

R . S. C.
R eaction of th io l com pounds w ith  quinones.

J . M. S n e l l  and A. W e is s b e r g e r  (J. Amer. Chem. 
Soc., 1939, 61,450—453).— 1 mol. each o f^ -O ^ H ^ O
(I) and SH*CH2*C02H  (II) in  aq. E tO H  give a  pro
duct, dehydrated a t  150° to  quinol-2-thiolacetolactone
(III), m.p. 169— 171°; (I) (2 mols.) and (II) (1 mol.) 
give 1 : 4-benzoquinom-2-thiolacetic acid, m.p. 157— 
158° (decomp.) (and 1 mol. of quinol), reduced (Zn- 
AcOH) to  (III). SH-CH2-CO-NHPh and (I) (2 mols.) 
give 1 : 4-benzoquinone-2-thiolacetanilide, m.p. 175— 
176° (lit. 165— 166°), and PhSH  gives 2-phenylthiol- 
1 : 4-benzoquinone, m.p. 110— 112°, reduced by Zn 
dust in AcOH to  a syrup, which with Ac20  and a 
little H 2S 0 4 yields 2-phenylthiolquuiol diacetate, m.p.
84— 85°. E tSH  and (I) a t 100° give 2 : 5-diethylthiol- 
1 : 4-benzoquinone, m.p. 158— 159°; Recsei’s so-called 
1 : l-diethanesulphonyl-A2 :5-hexadien-4-one (A., 1927, 
1079) has not the composition stated. SH ,fCH2]„*C02H 
and (I) in E tO H  give 1 : 4-benzoquinone-2 : 5-di(thiol- 
propionic acid), m.p. ~240° (decomp.), and -2-thiol- 
propionic acid, m.p. 165— 166° (reduced by Zn-AcOH 
to (3-2 : 5-dihydroxyphenylthiolpropionic acid, m.p.
121— 123°). ^-Cumoquinone (IV) and (II) in E tO H  
give 2 : 5-dihydroxy-3 : 4 ; 6 • trimethylphenylthiolacetic 
acid, double m.p. 142° (decomp.) and —190°, oxidised 
by FcC13-HC1 to 3 : 5 :  6-trimethyl-1 : 4-benzoquinone-
2-thiolacetic acid, softens a t  123°, m.p. 126— 127°. n- 
C18H 37-S(NH2 ):NH, m.p. 83—85°, gives ri-ClgH 37-SH, 
b.p. 165— 170°/1 inm., which with (IV) gives 3 : 5 : 6 -



168 BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS.—A., II. XV (n )

trimethyl-2-n-octadeci/llhiol-l: 4-benzoqu.ittvne, m.p. 71— 
73°, reduced to  3 : 5 :  G-trimethyl-2-n-octadecylthiol- 
quinol, m.p. 76—77°. In  80% EtO H  duroquinono 
and (II) give duroquinol if the reaction mixture is 
slightly alkaline (Na2C03) ; otherwise no reaction 
occurs. PhSH and y-xyloquinone give 2-phenylthiol- 
3 : 5-dimethyl-l : 4-benz$uino?ie, m.p. 106— 107°. 
Addition of RSH to quinones thus gives quinol 
derivatives, which may be oxidised to the quinone 
derivatives with simultaneous reduction of p a rt of 
the original quinone to  quinol. R . S. C.

4-A lkyl derivatives of 1 : 2-naphthaquinone.
L. E. F ie s e k  and C. K. B r a d s h e r  (J. Amer. Chem. 
Soc., 1039, 61, 417—423).—4-Alkyl-l : 2-naphtha- 
quinones react generally as true quinones. 1 :4- 
C10H«Me*SO3K  (modified prep, in 58% yield from
1-C10H 7Me) gives 1 : 4-C10H GMe-OH, which, by 
coupling w ith ¿j-S03H ,C6H 4-N2G1, followed by reduc
tion, affords 52% of 2-amino-4-methyl-l-naphthol 
hydrochloride, oxidised by FeCl3-H C l to  4 -methyl- 
1 : 2-naphthaquinone (I) (89%), m.p. 109° (decomp.). 
(I) is unstable in air and in hot MeOH, has E 0 0-531 v. 
in E tO H , and with Zn dust in  Ac20 -A c0 H  gives 3 :4- 
diacetoxy-l-niethylnaphthalene, m.p. 124-5— 125-5°; it  
is insol. in alkali and bears no relation to the com
pound of Dean et al. (A., 1916, i, 555), which was 
believed to be the enolic form, bu t is probably a 
multimol. condensation product. W ith Cl2 in  AcOH
(1) gives the 3-CM erivative, decomp. 150—160° 
[oxidised by K M n04 to  o-C6H 4(C02H)2], the Cl of 
which does not react with AgOAc or CHNa(C02E t)2.
1 : 4-OMe-C10H G-COPh (improved prep.), m.p. "81— 
82°, with H 2 +  Cu-Ba chromite a t 175°/167 atm. 
(not Zn-Hg-HCl) gives 1 : 4-OMe-C14H 6-CH2Ph (84— 
8 6 %), m.p. 83—84°, converted by H Br-AcOH into 
1 ^-O H -C ^H e’C H ^ h .m .p . 122-5— 123-5°, and thence
(2)-S0 3H-C8H 4-N2Cl, N a,S 20 4) into the 2-NH2-deriv- 
ative, which with K 2Cr20 7-H 2S 0 4 gives 4-benzyl-1 : 2 - 
naphthaquinone (II), softens a t ~130°, m.p. 148° 
(decomp.). (II) is stable, gives a phenaxine deriv
ative, m.p. 195-5— 196° (corr.), has E 0 0-562 v., and 
yields 3 : 4-diaceioxy-l-benzylnaphthalene, m.p. 96—
96-5° (corr.). E t2 naphtha-1 : 2-quinone-4-malonate
(III)  [modified p rep .; cf. Sachs et al., A., 1905, i, 
909)], m.p. 105—106°, w ith Ac20-N a0A c or Ac20 -  
H 2S 0 4 gives the  acetate, m.p. 93—94°, of the isomeric
2 -hydroxy-1 : 4-quinone-4-methide, bu t normally 
exists, and in  other reactions behaves, as (III) . Thus 
w ith N a2S20 4 i t  gives E t2 3 : 4-dihydroxy-l-naplithyl- 
malonate~, m.p. 132° (decomp.), the A c2 derivative 
[prep, from (III)  by  Ac20-A cO H -Z n dust], m.p. 95— 
96°, of which with HCl-AcOH, followed by Ac20  and 
a  trace of H 2S 0 4, gives 3 : 4-diacetoxy-l-naphthylacetic 
acid, m.p. 158— 159° (could not be decarboxylated; 
decomp, with Cu). ( I l l )  gives a phenazine derivative, 
m.p. 164—165°, converted by hot 10% KOH into
3-carboxymethyl-1: 2-benzphenazine, m.p. 168— 172°, 
converted by Cu-bronze in quinoline a t  140— 190' into 
C 0 2 and 3-meihyl-l : 2-benzphenazine, m.p. 174°, which 
is also obtained from (I) and o-C6H 4(NH,)2. W ith 
(CH,:CMe) 2 in  E tO H  a t 100° (II) and (III)“give poor 
yields of \2-benzyl-2 : ?,-dimethyl-, m.p. 179—179-5° 
(corr.), and 2  : 3-dimethyl-12-dicarbethoxymethyl-, m.p. 
127— 128° (corr.), - 1 : 4 : 1 1 :  12-tetrahydrophenanthra-

9 : 10-quinone, respectively. W ith N H 2Ph in EtOH 
a t 100° (I), (II), and (III)  lose the  4-substituent, 
giving 2-anilino-l : 4-naplithaquinone-4-anil. With 
Ac20  and a drop of conc. H 2S 0 4 (I) gives an  abnormal 
triacetate, C17H j60 6, m.p. 1 0 1 — 1 0 2 °, hydrolysed by 
cold, aq. alkali and oxidised by K M n04 to  o- 
C6H 4(C02H)2; (II) gives similarly or with Ac20 -  
NaOAc a triacetate, C23II30O6, m .p. 139-5— 140°.
3-Chloro-l : 2-naphthaquinone w ith Ac20 -H 2S04 gives
3-chloro-l : 2 : 4-triacetoxynaphthalene, m.p. 172— 173°, 
bu t the 4-chloroquinone is unchanged. R . S. C.

C onstitution  of sh ikonin . II . S yn th esis of 
a lk y l derivatives of naphthazarin, naphthapur- 
purin , and related  com pounds. C. K u ro d a  and 
M. W ada  (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 
1938, 34, 1740— 1761 ; cf. A., 1937, I I ,  6 6 , 344).— 
N aphthazarin is prepared from 1 : 5-Ci0H 0(NO2)2, 
18% oleum, and S a t 60°, or from quinol, maleic an
hydride, and AlCl3-NaCl a t  300°.: p-OMe-CftH 4-OAcyl 
w ith AlCl3-N aCl a t 200° give 2-acylquinoIs (Ac, m.p. 
202°, propionyl, m.p. 97°, m-butyryl, m.p. 175°), 
reduced (Clemmensen) to  the 2-alkylquinols (Et, m.p. 
1 1 2 °, i V ,  m.p. 8 8 °, i'soamyl, m.p. 1 0 1 °), which with 
maleic anhydride and AlCl3-NaCI yield 2 -alkyl- 
naphthazarins (Pra, m.p. 97“). 1 : 2 : 4-CGH 3 (OH) 3 
w ith maleic anhydride and AlCl3-NaCl gives naphtha- 
purpurin. Similarly 3-methoxy-2-methylquinol (pre
pared th u s : o-cresol—>- 3 : 2 : l-N 0 2-C'6H 3l\Te-0H —>- 
N 0 2-C6H 3Me-0Me—>- N H 2-CGH 3Me'OMe~>. 3-methoxy-
2 -methyl-benzoquinone and -quinol) yields 5 : 7 : 8 -  
trihydroxy-6 -methyl-l : 4-naphthaquinone, m.p. 193°, 
identical w ith the known compound. 1 : 2 : 4 -  
C8H 3(OH ) 3 w ith citraconic anhydride and A1C13-  
NaCl yields 5 :6 (o r 7) : 8 -trihydroxy-2 -m cthyl-l : 4- 
naphthaquinone, m.p. 2 0 2 °, identical with th a t ob
tained from m ethylnaphthazarin [m.p. 2 0 2 °, wrongly 
reported as 192° (A., 1937, I I ,  344)]. Hence the  com
pounds previously reported (foc. cit.) as 3 : 5 : 8 -  
trihydroxy-2 -isohexyl- and -ethyl-naphthaquinone are 

really 5 : 6 (or 7) : S-trihydroxy-2-alkyl- 
compounds. Since shikonin is lævo- 
rotatory, being enantiomeric with 

R alkannin, and resembles in  properties 
the alkyl-naphthazarins ra ther than 

v  -purpurins, it is given the formula (I) 
(I ) [R -  CH(OH)-CH2-CH:CMo2‘1. Further 

details and analyses of previous work (loc. cit.) are 
given. A. Li.

O xidation of alkylanthracenes, alkylanthra- 
quinones, and their  derivatives. I. O xidation  
w ith  chrom ic anhydride of 2-m ethylanthraquin- 
one to  anthraquinone-2-carboxylic acid. II. 
Influence of w ater on the oxidation  of 2-m ethyl- 
anthraquinone to anthraquinone-2-carboxylic  
acid by chrom ic anhydride. M. A. I i j i n s k i , 
L. G . G i n d i n , and Y. A. K a rak o v a  (Compt. rend, Acad. 
Sci. U.R.S.S., 1938, 20, 555—558, 559—560).—I. 
Oxidation of 2-methylanthraquinone (I) with Cr03 in 
glacial AcOH a t 70° gives anthraquinone-2-carboxvlic 
acid ( I I )  in 96% yield,

I I .  The presence of small quantities of H 20  in 
the AcOH drastically reduces the yield of (II) from 
the oxidation of (I) with A c0H -C r03. J . D. R.
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Constitution and syn th esis  of phcenicin, the 
pigm ent of P en icilliu n i phceniceum . T. P o s t e b - 
nak  (Arch. Sci. pliys. nat., 1938, [v], 20, Suppl.,
63—65).—Phosnicin (Eriedheim, Compt. rend. Soc. 
Biol., 1933, 112, 1030), C14H 10O6, m.p. 231°, is 
shown to be 2 : 2'-dihydroxyA : 4 '-dimethyldiphenyl- 
3 : 6 : 3 ' :  Q'-diquinone. I t  is dibasic, gives yellowish- 
red solutions a t  p a 1-6—3-5 and reddish-violet solu
tions a t  p n 4-9—6-0, liberates 4 I  from H I, gives a 
diquinol, m.p. 247° [hexa-acetate (I), m.p. 202—203°], 
with C r03 yields 2 AcOH, with dehydrating agents 
loses H 20  to give a  dibenzfuran derivative, and with 
2 mols. of «/clopentadiene gives an  adduct, C24H 220,j, 
m.p. 181°. 4 : 4'-Dimethyldiphenyl-3 : 6  : 3' : 6 '-di- 
quinone (ditoluquinone) and Ac20 -H 2S0 4 yield (I) 
and a small am ount of an isomeride, m.p. 181— 182°.

R. S. C.
C atalytic hydrogenation of a- and (3-ionone. 

J . K a n d e l  (Ann. Chim., 1939, [xi], 11, 73— 142).—  
Mainly an  account of work already reported (A., 
1937, I I ,  108, 415; 1938, I I ,  96). Tetrahydroionol 
with K 2Cr20 7-H 2S 0 4 gives tetrahydroionone [sejni- 
carbazone, m.p. 194— 195° (corr.; block), 182° (corr.; 
tube)], a- and (3-Ionol, respectively, and S i0 2 gel a t 
300° give 2 : 4 :  4-trimethyl-‘i-  (a-ionene) and 1 : 3 : 3 -  
lrimethyl-2-&<'y-butadienyl-A1-cyc\ohexene ((3-ionene), 
previously (be. cit., 1938) erroneously named 3-pSS- 
and 2 -ayy-trimethylbutadienylc?/cfohexene, respec
tively. Tetrahydroionyl 3 : 5-dinitrobenzoate melts a t 
75° (block). R . S. C.

B itter  con stitu en ts of navel and Valencia  
oran ges.—See A., 1939, I I I ,  343.

C itronellal-terpene. II . Structure of the new  
terpene " m en ogen e.” H . O t s u k i  (J. Chem. Soc. 
Japan , 1936, 57, 415—423; cf. A ., 1937, I I ,  200).— 
Mericgene (I), which occurs together with isomeric 
a-terpinenein the distillate from citronellal and H 2S 04, 
is structurally related to A2 ;4(8,-p-inenthadiono. I t  
gives with Na orange-red colour reactions and on 
distillation (but not with KOH in EtO H ) COMe2 and 
two fractions, b.p. 100— 130° and 184— 186°. (I) and 
maleic anhydride in  C6H 6 or E t20  and then with 
MeOH gives an  unsaturated  adduct, Ci4H lg0 3 ,5H20 , 
m.p. 205—208°, softening at 195° (additive product 
with Br, m.p. 282—285°). Hydrogenation of (I) 
(PdO) gives p-menthane. Ch . A b s . (c)

S p atia l iso m er ism  in  the fenchol ser ies . H. 
S c h m id t  and L. S c h u l z  (Schimmel & Co., Ann. Rep., 
1935, 93—95).— (3-Eenchol (I), m.p. 3— 4°, b.p. 
200-5°/750 mm. (phenylurethane, m.p. 90—90-5°; H 
phthalate, m.p, 153— 153-5°), bears the same relation 
to  fenchol (II) as isoborneol to  borneol; (I) and (II) 
differ markedly in  odour bu t yield the same fenchone 
on oxidation. Properties of all the isomeric fenchols 
are summarised. Ch. A b s . (c)

M onochlorinated derivatives of pinane. G. 
B o n n e t  (Bull. Inst. Pin, 1938, 217—232, 241—256; 
1939, 1— 12).—d-Pinano (I), b.p. 166°, [cx]j +24-97°, 
[a] 7 +  28-50°, is obtained by hydrogenation (Adams) 
of d-pinene in  E tO H , and purified from any unchanged 
m aterial by conc. H 2S 0 4 or by a second hydrogenation; 
the use of K M n04 is unsuccessful. i-Pinane (II) is 
obtained similarly from a m ixture of pinene and

nopinene (III)  or from (III) . (I) and (II) are scarcely 
attacked by Cl2 in  diffused light in the absence of 
catalyst bu t the action occurs readily in  bright light. 
Under these conditions (I) yields \-2-chloropinane (IV), 
b.p. 57°/2-5 mm., [ 4  -5 -46°, [a] 7 -5 -95°, d-7- 
chloropinane (V), b.p. 66°/2-5 mm. [a]j +9-77°, 
[a]T +10-75°, and dichbropinane, b.p. 102°/2-5 mm., 
[a]j —11-07°, [a]v. —12-54°, the Ram an spectra of 
which are recorded. (IV) is unaffected by N a and 
abs. E tO H  or by A l-H g and E t20  or 96% EtO H , 
bu t is converted by Zn-Cu into (I). Replacement of 
Cl by OH in (IV) cannot be effected by alkali, alkaline- 
earth, or Ag hydroxides since these reagents essentially 
cause withdrawal of HC1, as does AgOAc. * T reat
m ent of (IV) in E t20  by Mg followed by 0 2 and H 20  
leads to  cis-Z-pinocampheol, m.p. 58— 59° (H phthalate, 
m.p. 109— 110°), oxidised by C r0 3 in AcOH to  d- 
pinocamphone, b.p. 59°/3 mm., 211—212°/760 mm., 
[ a ] j  +20-28°, [ a ] T +24-11°. dl-2-Ghloropinane (ob
tained by mixing equal wts. of the optical isomerides) 
is similarly transformed into dZ-pinocampheol, m.p. 
41—43°, and dZ-pinocamphone, b.p. 59—60°/3 mm., 
210—212°/770 mm. (semicarbazone, m.p. 207°), 
oxidised by KM n04 to  dZ-pinonic acid. Boiling 
K O H -E tO H  is w ithout action on (IV), from which 
HC1 is very incompletely removed by NaOMe. (IV) 
is converted by KOPh a t 150° into a-pinene, probably 
containing a little  S-pinene. (V) is not reduced 
satisfactorily by N a-E tO H  or by A l-Hg bu t is con
verted by Zn-Cu into (I). The successive action of 
Mg in E t20 , 0 2, and H 20  on (V) leads to  cis-myrtanol, 
b.p. 81—82°/3 mm., [a], +12-67°, [a]T +14-70° (H  
phthalate, m.p. 120°), oxidised to  cis-myrtanal. W ith
drawal of HC1 from (V) gives principally (III) , with 
smaller amounts of a- and probably S-pinene, identified 
by the Ram an spectrum and by conversion into 
nopinone (semicarbazone, m.p. 187°). Chlorination 
of (I) in daylight a t  50° occurs very slowly. A t 75° 
more (I) remains unattacked and less (IV) is produced 
whereas the  proportions of (V) and polychloro- 
derivatives are essentially the same as when chlorin
ation is effected a t room temp, in bright light. A t 100°, 
4 4 % of the m aterial is unchanged, 23% of Clx- and 
33% of polychloro-derivatives are formed. W ith the 
boiling m aterial the proportion of polychloro- is 
somewhat increased a t  the expense of the Clr deriv- 
ative bu t there is evidence of decomp. The course 
of chlorination of (I) in presence of PC15 is very 
similar to th a t under the influence of intense light or 
higher temp. W ith S2C12, I, or EeCl3 the propor
tion of unchanged material“and polyehloro-compounds 
is greatly increased and th a t of Clj-derivatives is 
diminished. A t room tem p., in  daylight and in 
presence of I  the Clj-compounds consist mainly of 
bornyl chloride (VI) with some (IV) and possibly (V). 
The proportion of (VI) appears somewhat increased 
if  action takes place in the dark or a t raised temp.
(VI) is identified by conversion into camphene, iso- 
bornyl formate, and woborneol. H . W.

A ction  of acetic acid  on a-pinene in  presence  
of boron tr iox id e . M. I sio to  (J. Soc. Chem. Ind. 
Japan , 1938, 41, 375— 376b).—a-Pinene and AcOH 
of various grades in presence of B 20 3 a t  100— 120° 
gives 45%  of an  ester hydrolysed to  borneol, iso-
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borneol, and fenchyl alcohol. Other tcrpenes are also 
formed. E . W. W.

Acidic oxidation products of lupenyl esters : 
addition of hydrogen chloride to lupeol. A.
D uekden, I. M. H e im ro n , W. M cM eeking, and 
P. S. S tr in g  (J.C.S., 1939, 322—324).—Ozonolysis of 
lupenyl acetate (cf. A., 1938, I I ,  195) gives the 
acetate-acid A  (C32H 620 4 or C3 iH 5<A)> nl-P- 272° (Me 
ester, m.p. 232—234“), hydrolysed to  the Oil-acid A , 
m.p. 262—264°, also obtained by ozonolysis of lupenyl 
benzoate. Oxidation of lupenyl acetate with C r03 
affords the acetate-acid B, m.p. 296° (cf. Ruzicka et 
al., ibid.) (acetate-anhydride, m.p. 195— 197°, remelts 
277—284°), and similar oxidation of the benzoate 
yields the benzoate-acid, m.p. 320—322°. Lupcol and 
HC1 form lupeol hydrochloride (I) m.p. 195— 196° [<*]£* 
— 10-3° in C11C1.J, which with AgOAc gives lupenyl 
acetate and with NPhMe2 affords isolupenyl acetate, 
m.p. 269—270°, [a]“  +25-26° in CHC13. The mother- 
liquors from the prep, of (I) with Ac20  yield an acetate, 
m.p. 231—232°, not identical with (3-amyrenyl acetate.

F. R. S.
Structure of origanene. I .  A. J .  B ir c h  (J. 

Proc. Roy. Soc. New South Wales, 1938, 71, 330—  
335).—Careful fractionation of technical a-phellandrene 
(from Eucalyptus dives) and treatm ent of th e  product 
with maleic anhydride gives w hat appears to  be a 
reasonably pure origanene (I), b.p. 155— 160°, a“  
+12-5°, the physical consts. of which differ somewhat 
from thoso recorded by Pickles (J.C.S., 1908, 93, 862) 
so th a t i t  is improbable th a t (I) is a  monocyclic ter- 
pene as postulated by him. T itration with B r  in 
glacial AcOH indicates the presence of one double 
linking so tha t, considered along with the analytical 
results, it  is very probable th a t (I) is a dicyclic terpene; 
this supposition agrees well with the observed physical 
consts. Pickles’ observation of the formation of terpin 
hydrate or p-eymone from (I) could not be confirmed. 
The nitrosochloride (II) and the nitrolpiperididc are 
optically inactive in CHC13. Oxidation of (I) with 
H 20 2 gives only liquid products from which 
(CH2*C02H ) 2 could not bo extracted whilst dil. aq. 
KM n04 affords a small am ount of neutral ketonic 
m aterial with H 2C20 4 and liquid acids which do not 
react w ith 2 : 4-(N 02)2C6H 3-NH*NH2. W ith E tO H - 
KOH (II) gives only liquid products whereas C5H 5N 
yields a small am ount of cryst. m aterial, m.p. 151°, 
possibly a previously unknown oximo. The following 
derivatives are described : nitrolmorpholide, m.p.
190°; nitrolpiperidide, m.p. 198°; nitrolbenzylamide, 
m.p. 106°; nitroldielhylamide, m.p. 140°; nitroldi- 
inethylamide, m.p. 178°; nitrodiisobutylamide, m.p. 
120°; nitrol-at.-phenylethylamide, m.p. 1 C>1 °. H. W.

C onstitution of gm elin o l. I. A. J . B ir c h  and 
F . L io n s  (J. Proc. Roy. Soc. New South Wales, 
1938, 71, 391—405; cf. Smith, A., 1913, i, 1057).— 
Extraction of the  wood of Gmelina Leichhardtii 
(“ colonial beech ” ) with boiling H 20  gives gmelinol 
(I), m.p. 124° after softening a t 122°, which is now 
shown by analyses and determ inations of mol. wt. in 
freezing C6H 6 to  be C21H 2J0 7. I t  contains 4 OMe 
and, with some difficulty, yields a phenylurethane, 
m.p. 189°, reconverted by boiling K O H -E tO H  into
(I). Since (I) does not give any ketonic compound

when oxidised, the OH is probably tert. (I) distils 
almost unchanged a t about 330°/20 mm. bu t under 
atm . pressure it  breaks down into veratric acid (II), 
veratraldehyde (III), and, mainly, homoveratrole.
(I) is readily converted by mineral acids into a dark 
brown resin whereas boiling 20%  HCOoH transforms 
i t  into isogmelinol (IV), m.p. 147°, which is dextro
ro tatory  in CHCI3. The yield of homogeneous (II) 
obtained by oxidation of (I) w ith K M n0 4 strongly 
suggests the presence of two veratryl residues whilst 
a somewhat lower yield is obtained by the similar 
oxidation of (IV). (I) is oxidised by H N 0 3 to  4 : 5- 
dinitroveratrole in am ount somewhat <  th a t required 
for one veratryl residue. F urther support of the 
hypothesis th a t (I) contains two veratryl residues is 
found in the observation th a t (II) is the  sole isolable 
product of the  oxidation with K M n04. Oxidation 
of (I) in glacial AcOH with a deficiency of C r03 
gives (III)  and unchanged (I). Fum ing H N 0 3 con
verts (I) in glacial AcOH a t room temp, into dinilro- 
gmelinol, C21H )20 7(N 02)2, m.p. 190°, which is optic
ally active, insensitive to  the action of aq. or alcoholic 
acids, and resistant to  oxidation by K M n04. Pro
longed treatm ent of i t  w ith PhNCO results in a tar. 
I t  is indifferent towards 2 : 4-(N02)2C6H 3,NH-NH2. 
Controlled oxidation by C r0 3 in AcOH leads almost 
certainly to  6 -nitroveratraldehyde [2 : 4-dinitrophenyl- 
hydrazone, m.p. 260° (decomp.)]. Binilroisogmelmol, 
m.p. 235°, is obtained similarly from (IV). Bromin- 
ation of (I) in CeH s containing C5H 5N  (to absorb the 
liberated IIBr) leads to  dibromogmelinol (V), m.p. 
145°, whilst (IV) in glacial AcOH is transformed by 
B r into dibromoisogmelinol (VI), m.p. 196°. A m ix
ture of (V) and (VI) is obtained when (I) is bromin- 
ated in AcOH. (V) is isomerised to  (VI) when boiled 
with E tO H  and eonc. HC1. (V) and (VI) are un
changed by boiling aq. or alcoholic alkali or boiling 
C5H 5N, showing th a t Br is probably a substituent on 
an  aromatic nucleus. Both substances resist oxid
ation by K M n04. 4-Bromo-5-nitroveratrole is the  
solo isolable product of their oxidation with cone. 
H N 0 3, thus again emphasising the probability of the 
presence of two veratryl residues in (V) and (VI), 
each of which is substituted during bromination. 
The saturated nature of (I) is evidenced by the non- 
absorption of H , in presence of Pd-norit. I t  is 
reduced by N a and boiling E tO H  or amyl alcohol to  
a pale yellow, viscous liquid which is not phenolic, 
indicating the absence of a  coumarone or catechin 
type of mol. The available evidence suggests the 
structure (C3H j0 3)(0 H )[> C H 'C sH 3(0Me)2]j for (I).

T riterpenes. XLIV. T ransform ation of g ly -  
cyrrhetic acid in to  p-am yrin. L. R u z ic k a  and 
A. M a r x e r  (Helv. Chim. Acta, 1939, 22, 195—201).— 
Deoxyglycyrrhetie acid (A., 1937, I I ,  510) is trans
formed by Ac20  in abs. C5H 5N a t 100° into acetyl- 
deoxyglycyrrhetic acid (I), m.p. 309—310° after soften
ing a t  304°, [a]„ +115-8° in CHC13, converted by 
SOCl2 a t 100° into acetyldeoxyglycyrrhetyl chloride, m.p. 
248—251°, which is reduced (Pd-B aS0 4 in xylene a t 
155°) to acetyldeoxyglycyrrhetaldehyde, m.p. 243—246° 
after softening a t  238° [oxime, m.p. 252—255° (de
comp.)]. The corresponding semicarbazone, m.p. 342° 
when placed in bath a t  >230° or m.p. ~340° after
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re-solidification if placed in bath  a t a higher temp., is 
transformed by N aO E t-E tO H  a t 200° into [3-amyrin, 
m.p. 190—102° after slight softening, [a]D +90-0° in 
CHC13 (Ac, m.p. 241—242°, [a]D +81-2° in  CHC13, 
and Bz, m.p. 232—234°, derivatives), and hydroxy- 
$-amyrin, C30H 50O2, m.p. 241—243°, [a]n +87-2° in 
CHC13 (diacetate, m.p. 198° after softening a t 182°, 
[oc]D +96-19° in CHC13), which greatly depresses the 
m.p. of erythrodiol and soyasapogenol G. W ith C r0 3 
in AcOH, (I) gives the modification of acetylglycyr- 
rhetic acid, m.p. 322—325°, [a]D +141-2° in CHC13, 
and an acetylketolactone, C32H 480 53, m.p. 319—322° 
after softening a t  308°, [a]u +134-5° in  CHC13. All 
m.p. are corr. H i W.

C onstituents of pyrethrum  flow ers. XIV. 
Structures of the enols of pyrethrolone. H . L .  
H a l l e r  and E. B. L a  F o r g e  (J. Org. Chein., 1939, 
3, 543—549; cf. A., 1938, I I ,  372; Staudinger and 
Ruzicka, A., 1924, i, 522, 523).—Tetrahydropyrethrol- 
one is converted by boiling K O H -E tO H  containing 
Zn dust into some optically inactive tctrahydropyr- 
ethrolonc and tetrahydroisopyrethrolone enol (I), b.p. 
150°/0-25 mm., identical with the compound obtained 
by hydrogenating isopvrethrolone enol (II), b.p. 105— 
100°/0-7 mm. [acetate (III) , b.p. 118— 120°/4 mm.], 
obtained by Staudinger et al. (loc. cit.) together with 
pyrethrolone enol by the action of NaOMe on pyr
ethrolone. (I) is converted by AcaO a t 100° into its 
acetate (IV), b.p. 115— 120°/0-35 mm., which is rapidly 
hydrogenated (P t0 2 in EtOAc) to  a product (V), b.p.
07—70°/2 mm. ; this is transformed bv 
NH 2-C0-NH-NH2 ,HCl-C5H 6N -H 20 - E t0 H  into two 
isomeric semicarbazones, m.p. 206° and 140— 142° 
respectively. (II) gives an  acetate which absorbs 4 
H 2 giving two isohexahydropyrethrones, isolated as 
semicarbazones identical with those derived from (V). 
Partial hydrogenation of (I I I ) , involving only the 
double linkings in the  side-chain, is effected by P t0 2 
in denatured EtOAc, thus giving (IV). (II)  is there
fore regarded as ‘l-hydroxy-A-metliyl-'A-pentadienyl-A2- 
cyc\opcnten-\-onc and the tsohexahydropyrethrones 
as 4-methyl-'.i-amylcyc\openian-\-ones. H . W.

X anthoxylin  S ,  a constituent of X a n th o x y lu in  
ca ro lin ia n u m . II. H . D x e te r le  and K . Scitw en- 
G le r  (Arch. Pharm ., 1939, 277, 33—44; cf. A., 1931, 
1199).;—X anthoxylin S  (I) contains two methylene- 
dioxyresorcinol nuclei and probably has a formula of 
the type suggested by E rdtm ann (A., 1937, I I ,  28, 
69). (I), new formula, C20H 18O6, m.p. 121°, [*]“  
-1 2 2 ° , with H N 0 3-A c0H  gives 6 8 % of a  (N 0 2)r  
derivative (II), m.p. 221°, and 60% of 1 : 2 : 4 -  
CH20 2:C6H 3-N 02. With H 2-P d -C  (I) absorbs 2 H 2 
with ring fission to  give a diol ( 2  active H ; dibenzoate; 
diacetate). H 2-P d -C  converts (II) into a diamino- 
alcohol, m.p. 129— 132° (2 CH20 2;), bu t Sn-HCl-AcOH 
gives diaminoxanthoxylin S and thenco a diol, oxidised 
by H 20 2 to  an  acid., C8H 10O „ m.p. 187°. Z-Asarinin 
(Huang-Minlon, A., 1937, i t ,  298) is identical with
(I). Myristic acid, vanillin, a coumarin (Me ether, 
m.p. 107°), and the sterol, C27H 480 , m.p. 141°, were 
isolated from X . carolinianum. R . S. C.

m -D initrobenzene reaction of ouabain and its  
application to  the exam ination  of E ast African  
arrow  poison . W. D. R a y m o n d  (Analyst, 1939,

64, 113—115).—The reaction (cf. A ., 1938, I I ,  344) 
is not sp. to ouabain (I) bu t is also given by members 
of the digitoxin group. A  colorimetric method of 
determination based on the reaction is described, and 
the % of (I) in some arrow poisons so determined 
was checked by determining the lethal dose when 
injected into frogs. The botanical source of the 
principles present in some arrow poisons is discussed.

E. C. S.
Secretin  picrolonate, m .p . 234— 235° (de

com p .).—See A ., 1939, I I I ,  270.

Sulphite cooking p rocess. II. R eaction b e
tw een th ioglycollic  acid and spruce lign in . C. E.
A h l m  and F .  E. B r a u n s  (J. Amer. Chem. Soc., 1939, 
61, 277—280; cf. B ., 1938, 1025).—Spruce lignin 
and SH-CH,-C02H  in 2n-HC1 a t 100° give the acid (I), 
C42H 320 6(0Me)5(0H )5(SH-CH2 'C 0 2H)4, converted by 
CH2N 2 into the  ether ester,
C42H 320 6(0Me)6(0H )4(SH-CH2-C02Me) 4 (tetra-acetate), 
which w ith Me2S 0 4-N a 0 H  is partly  m ethylated to 
give the ether, C42H 32O6(OMe)10(SH C H 2’CO2Mo) and 
is partly  decomposed and hydrolysed to the acid, 
C42H 320 6(0Me)B(0H )4(SH-CH2"-C02H )2. PhOH re- 
pfaces 2 SH-CH2-C02H of (1). A t most one 
SH-CIL-COgH of (I) is linked to  a phenolic group.

R. S. C.
L ign in . X X . U nion of form aldehyde in  lig n in .

K. F r e t jd e n b e r g , F .  K l in c k , E. F l ic k in g e r , and 
A .-Sobek  (Ber., 1939, 72, [B], 217—226).—Distil
lation with mineral acids cannot lead to  a decision 
with respect to  the mode of formation of CH20  from 
lignin (I). A more suitable reagent is N H 2Ph con
taining some HC1 which gives (readily isolated) 
acridane (II) with aromatic CH20 2-compounds and 
polyoxymethylenes bu t not with CHPh;CH*CH/OH 
and its” ether, coniferin, or fructose. In tac t (I) and 
pine wood afford (II), which is not obtained from 
Tornesch lignin. The presence of CH„02 groups in
(I) is established by the formation of CH20  under 
the action of acids and of N H 2Ph and by the observ
ation th a t the ratio between the amounts of CH20  
found by the two processes is the same for (1 ) as 
for piperonylic acid (III) . CH20  is no t obtained 
from 28%* H 2S 0 4 and CH2Ph-OH, (CH2Ph)20 , 
CH2Ph-CH2-OH, CHPhX'H-CHO, geraniol, CH2Bz-0H
(IV) and its (OMe)2-derivative, and veratroylcarbinol.
(IV) yields PhCHO bu t CH20  could not be detected. 
Phenylglycol gives PhCHO and an unidentified com
pound, m.p. 161°. CH20  can no longer be detected 
in (I) which has been repptd. from a solution of K  in 
liquid N H 3. Under these conditions (I I I )  is trans
formed into in -0H ,CsH 4*C02H  and dihydrosafrole into 
p-C6H 4Pr*OH. I t  is therefore beyond doubt th a t 
CH20  in lignin is present entirely or predominatingly 
in aromatic CH20 2 groups. The relationships of pine 
and beech (I) are discussed. Unsuccessful attem pts 
are described to  isolate from (I) fragments containing 
CH20 2. I t  is concluded th a t there are no such 
terminal groups but th a t the  aromatic CH20 2 com
plexes are built into the interior of the mol. of (I).

H. W.
Sulphuric esters of the com ponents of pine 

w ood. K . F r e u d e n b e r g  and R. K e l l e r  (Ber., 
1939, 72, [£], 331—334).—Pine wood is transformed
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by CsH 5N -H 2S 0 4 into a pale-coloured product, the 
am ount and composition of which suggest th a t each 
polysaccharide un it has combined with three and 
each lignin (I) unit with one S 0 3-C5H 5N group. I t  
is divided by hot and cold H 20  into several fractions 
and further purification is effected by taking advantage 
of the insolubility of the K  salts of polysaccharide 
ester in an excess of KOH. Portions containing (I) are 
to  somo extent sol. in excess of alkali and are salted 
out when the solution is neutralised. Thus are 
obtained (a) salts of polysaccharide sulphuric esters
(II) free from OMe, (6 ) salts of lignin sulphuric esters 
free from sugar and corresponding with a sulphuric 
ester salt derived from euproxam lignin, and (c) 
mixtures of (II) with salts of sulphuric esters derived 
from compounds of carbohydrates and (I). In  (b) and
(c) all the OMe of the wood is found. H. W.

Lignin and related com pounds. XXXV. Eth- 
anolysis of spruce w ood. A. B. C ram er, M. J . 
H u n te r , and H. H ib b e rt. XXXVI. E thanolysis  
of m aple w ood . M. J .  H u n te r ,  A. B. C ram er, 
and H. H ib b e r t  (J. Amer. Chem. Soc., 1939, 61, 
509—516, 510—520; cf. A., 193S, I I ,  238).—XXXV. 
Tho ex tract obtained from spruce wood-meal by 
1 :1  E tO H -C 6H 6 is heated with 3%  HCl-abs. EtO H . 
The phenols, b.p. 130— 150°/0-01 mm., of the H 20- 
sol. portion of the product give, when treated with 
CH,N2, 4-a-ethoxypropioveratrone (I), m.p. 81—82° 
(2: 4 -dinitrophenylhydrazone, m.p. 140— 141°), stable 
to NaOI, oxidised by KM n04-N a 0 H  to 3 : 4 -  
(0Me)2C6H 3*C02H. OEt-[CH2]2-CN (prep, from the 
bromide and KCN), b.p. 75—77°/23 mm., with HC1 
gives 0Et-[C H 2]2-C02H, b.p. 121°/20 mm., the  chloride, 
b.p. 04— 67°/30 mm., of which w ith A1C13 and veratrole
(II) in CS2 a t  >20° gives ±-$-cthoxypropioveratrone, 
m.p. 50—51° (2 : 4 -dinitrophenylhydrazone, m.p. 167— 
168°), better obtained from 3 : 4- 
(OMe)2C6H 3-CO-[CH2]2-Cl, N a l, and EtOH. 
OMe-CHMe-COCl, (II),  and A1C13 in CS2 give a com
pound [not (I)], C9H 70(0M e)2-0E t, m.p. 81—82°. 
Propioveratrone and Br-CHC13" give the a-i?r-deriv- 
ative, m.p. 89°, which with KOAc in abs. E tO H  gives 
the a-(X4c-compound, m.p. 65—66°, converted by 2 % 
HCl-abs. E tO H  into (I) or by BaC03 in hot H 20  into
4-x-hydroxypropioveratrone (III) , b.p. 140°/0'01 mm. 
1% HCl-abs. E tO H  decomposes (III)  a t  0°, bu t hot 
0-5% HCl-abs. E tO H  converts it  into (I). I t  is 
probable th a t 4-a-hydroxypropiovanillone, its dienol, 
4 : 3-OH,C6H 3(OMe)-CHAc*OH, or somo precursor 
readily transformed into one of these isomerides occurs 
in spruce lignin as precursor of the various substances 
obtained therefrom.

XX X V I. Maple wood yields, by similar methods, 
phenols, which with CH2N 2 give (I) and with p- 
N 0 2 ■ C 6H 4 • C 0  Cl-C j l l  5N give 5-a-ethoxypropiosyringom 
-p-nitrobenzoate (IV), m.p. 140— 142°. 3 : 4 : 5 -  
(OMe)3C6H2‘COEt (improved prep.) and Br give a- 
bromo-'i : 4 : 5-trimethoxypropiophenone, m.p. 83—84°, 
converted by H 2S 0 4 a t  45— 47° into 5-x-bromopropio- 
syringone, m.p. 89—90°, and thence by NaOAc-AcOH 
(not KOAc-EtOH) into the a-CMc-compound, m.p. 
172—173°, which with 2%  HCl-abs. E tO H  yields
5-a-hydroxypropiosyringone, b.p. 160— 180°/0-007 mm. 
[gives (IV)]. Pyrogallol 1 : 3-Me2 ether 2-propionate,

b.p. 125— 127°/0-5 mm., and A1C13 in P h N 0 2 give 
propiosyringom, m.p. 109— 110°, also obtained from 
3 : 4 : 5-(OMe)3CGH 2*COEt and conc. H 2S 0 4. The 
presence of a-hydroxypropio-veratrone and -syringone 
in maple lignin is thus indicated. R . S. C.

Aldehydic constituents from  the ethanolysis 
of spruce and m aple w oods. L. B r ic k m a n , J . J. 
P y l e , and H . H ib b e r t  (J. Amer. Chem. Soc., 1939, 
61, 523).—Tho products obtained from spruce and 
maple woods by HCl-EtO H  include an aldehyde, 
Cu H 12-140 5 (semicarbazone, m.p. 210—210-5°), prob
ably a- or (3-keto-fi-4-hydroxy-3 : 5-dimethoxyprop- 
aldehyde. R . S. C.

R econversion of an “ extracted  " lig n in  into 
its  prim ary b u ild ing  u n its. Q. P .  P e n is t o n , 
J . L. M cC arthy , and H. H ib b e r t  (J. Amer. Chem. 
Soc., 1939, 61, 530).—Acetylated oak lignin (OMo 
8-7, Ac 35%) and hot 2%  H C l-E tO H  give a mixture 
closely resembling th a t obtained directly by HCl- 
E tO H  from rnaplo wood. R. S. C.

P antothenic acid . III. A n a lysis  and deter
m ination  of constituent grou p s. R .  J. W il l ia m s , 
H . H. W e in s t o c k , jun., E . R o h r m a n n , J . H. T r u e s - 
d a il , H. K . M it c h e l l , and C. E. M e y e r  (J. Amer. 
Chem. Soc., 1939, 61, 454r—457; cf. A., 1939, I I I ,  
1 0 0 ).— Quant, oxidation, analysis, and loss, retention, 
or recovery of biological activity  under the  influence 
of reagents show pantothenic acid to  be C8H iS0 5N, 
containing C 02H, 2 OH, and (?) -CO-NH-, bu t not other 
simple groups. I t  is not an  a-OH-acid and contains 
no aromatic ring (absorption spectrum). R . S. C.

C om position of the so-ca lled  pyroabietic acid  
prepared w ithout a cata lyst. E . E. F le c k  and 
S. P a lk in  (J. Amer. Chem. Soc., 1939, 61, 247—249). 
—Pyroabietic, prepared by heating a t  340° Z-abietic 
acid, [a]o —104° in EtO H , contains dehydroabietic 
acid, m.p. 172— 173°, [a]!? +62° in  E tO H , and the 
Ha-lactone, m.p. 130— 131°, [a ft0 - 4 °  in E tO H , bu t 
not the H 4- or H 2-acid, [a ]“  +108°. The lactone gives 
the hydroxytetrahydro-acid, m.p. 164— 165°, M d 
+35° in EtO H . R. S. C.

aS-Di-iodobutane from  tetrahydrofuran. G. B.
H e i s i g  (J. Amor. Chem. Soc., 1939, 61, 525— 526).— 
Tetrahydrofuran (prep, in 91% yield from furan by 
H 2-R aney  Ni a t  80°) and red P - I  give 51% of 
('CH2-CH2I)2, b.p. 105— 110°. R . S. C.

3-C hloro-2-alkoxy-2-m ethyltetrahydrofurans.
—See B., 1939, 245.

O rientation in  the furan ser ies . X I. Cleav- 
age-rearrangem ents in  F riedel-C rafts reactions.
H. G il m a n  and J . A. V. T u r c k , jun. (J. Amer. Chem. 
Soc., 1939, 61, 473—478; cf. A., 1938, I I ,  8 6 6 ).— 
E t 5-bromo-4-ieri.-butyl-2-furoato (I) is obtained as 
sole cvclic product from E t  5-bromo-2-furoate, A1C13, 
and BuaCl, BuyBr, ?i-C5H 11C1, iso-C5H u Br, CMe2EtCl, 
m-CjHjjI, «.C 6H j3C1, ?i-C6H 13Br, ?t-C12H 25Br, n- 
C 16Ha3 Br, or n-C18H 37B r (46% yield) in CS2. 
CMe2Et-OH leads to  5-bromo-4-feri.-butylfuroic acid, 
bu t CHEt!CH2, diisobutylene, m-A^-pentene, and 
cyclohexene do not react. ra-C5H n B r gives (I) or 
E t 5-ier£.-butyl-2-furoate (II) or mixtures of the two 
according to the conditions, bu t E t 5-chloro-2-furoate
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gives only the 4-Buy derivative (hydrolysed by KOH 
to 5-chloroA-teit.-butyl-2-furoic acid, m.p. 172—173°). 
E t 4-bromo-2-furoate and n-C5H n Cl give only (II), 
the Br being lost after condensation. No reaction 
occurs with E t  4 : 5-dibromo-2-furoate and ?i-C5H n Br 
or 5-bromofurfuraldehyde and ?i-C6H n Cl. FeCl3 
alono does not induce alkylation of furoates, but 
presence of traces thereof in  A1C13 slightly increases 
the yields and increases the am ount of (II) formed a t 
the expense of the (I). < 1  mol. of A1C13 is required
for reaction of alkyl halides, probably owing to 
complex formation w ith the C 0 2E t. The reaction 
mechanism is discussed. W hen n-CsH u Cl is used, 
n- and tso-C4H 10 are formed with smaller amounts 
of products of lower mol. w t.; if  no solvent is used, 
Qjfijn, C6H 12, and rosins are formed. W ith n- 
C18H37Br in (CHC12)2, C4H 10, C5H 12, CaH u , and higher 
products are obtained. Details of the effect of concn. 
and reaction tim e are given. E t  5-bromo-2-furoate, 
/erl-CcH.jPh, and A1C13 give small am ounts of an 
acid, Cn H 1(10 2, m.p. 187—187-5°. R . S. C.

Raney nickel applied to the hydrogenation of 
furancarboxylic acids. R . P a u l  and G. H il l y  
(Compt. rend., 1939, 208, 359—361 ; cf. A., 1937, II , 
298; 1938, I I ,  346).—Pyromucic acid, furylacrylic 
acid (I), and furfurylidenemalonic acid dissolved in 
the theoretical quantity  of NaOH with H 2-R aney  Ni 
a t 1 0 0 — 1 1 0 ° under pressure afEord tetrahydro-furan- 
2-carboxylic acid, b.p. 128—129°/13 mm., and -funyl- 
propionic acid, b.p. 156— 157°/15 mm. Pyromuc- 
amide in EtOAc similarly affords tetrahydrofuran-2- 
carboxylamide, m.p. 78—79°. E t pyromucato, furyl- 
acrylate, furfurylidene-malonate and -acetoacetate 
with Raney N i-H 2 a t  100— 110° under pressure afford 
E t tetrahydrofuran-2-carboxylate, b.p. 8 0 °/ll mm., 
$-tetrahydrofurylpropionate, b.p. 110°/15 mm., lelra- 
hydrofurfurylmalonate, b.p. 166— 167°/17 mm., and 
$-hydroxy-a-tetrahydrofurfurylbutyrate, b.p. 152—153°/ 
1 0  mm., respectively. (I) gives some y-propylbutyro- 
lactone when reduced. J . L. D.

Side-chain  derivatives of pyrom ucic acid. E. 
V o t o &e k  and A. K koS lak  (Coll. Czech. Chem. Comm., 
1939, 11, 47—53).—2-Aldehydofuran-5-carboxylic 
acid (I) (Me ester phenylhydrazone, m.p. 183°) when 
heated with CH2(C02H ) 2 in C5H 5N, and the product 
hydrolysed' (diL H 2SO,,), yields p-(2-carboxyfuryl)- 
acrylic acid (II), m.p. 273—274° [Me ester {from the 
Me ester of (I)}, m.p. 206—208°], together with a 
compound, m.p. >300°. Distillation of (II) gives a 
substance, m.p. 132— 134°, containing C 56-6, H  4-7%.
(II) is reduced (Na-Hg) to  the -5-propionic acid, m.p. 
180°. The Me ester of (I), when treated  with 
N 2H ,,H 20  in E t 20 , and tho product heated with 
E tO H -N aO E t a t”l50—160°, yields 2-methylfuran-5- 
carboxylic acid, when boiled w ith H 20 -E t0 H -K C N  
yields 2-carbomethoxyfuran-5-glycollic acid, m.p. 238— 
239°, and w ith CH2N 2 yields Me 5-acetylfuran-2- 
carboxylate, m.p. 103°I " A. Li.

P roperties of som e isom eric  1 : 4- and 1 : 5- 
ep oxid es. R . P a u l  (Bull. Soc. chim., 1939, [v], 6, 
331—335; cf. A., 1938, I I ,  289).—Physical consts., 
e.g., b.p., n, r„ mol. vol., and parachor, of isomeric
2-alkyltetrahydro-furans (I) and -pyrans (II) are 
compared. Although generally, b.p. of (I) are 6 —7°

>  those of (II), an  exception is the case of 2 -benzyl- 
tetrahydrofuran, b.p. 109—110°/10 mm., compared 
w ith 2 -phenyltetrahydropyran, b.p. I l l — 1 1 2 ° / 1 0  mm.

A. T. P.
Synthesis of b is-(5-hydroxym ethylfurfuryl- 

acrylic acid) ether. K . Aso (J. Agric. Chem. Soc. 
Japan, 1939,15, 56).—Tho substance, m.p. 203—204° 
(decomp.), is obtained from «-hydroxymethylfurfur- 
aldehyde ether by Perkin’s reaction. J .  N. A.

D ecom position  products of su b stan ces con
ta in ing  uronic acid by heating  in  autoclave. 
II. R eduction of d im ethyla lg inetin . K . Aso (J. 
Agric. Chem. Soc. Japan , 1939, 15, 57—58; cf. A., 
1935, 753).—Dimethyltelrahydroalginelin [4-hydroxy- 
3  : 8-dimethoxy-2-methylchroman], m.p. 182° (acetate, 
m.p. 117°), is formed by catalytic reduction of 
dimethylalginetin [ 3 : 8 -dimethoxy-2 -methylchroman].

6 -H y d r o x y -2  : 5 : 7  : 8 - tetram eth y l- 2-oO-di -  
m ethylnonylchrom an (allophanate, m .p . 170°).—  
See A., 1939, I I I ,  169.

Syn th esis of 6-hydroxy-8-m ethoxycoum arin ,
F. M a u tiin e r  (J. pr. Chem., 1939, [ii], 152, 23—26).—• 
8 -Mcthoxycoumarin [prep, from o-vanillin (I), anhyd. 
NaOAc, and A c,0 a t  170— 175° described] is oxidised 
by K 2S20 8 in alkaline solution containing F eS 0 4 a t 
16—lS°"to G-hydroxy-8-methoxycoumarin, m.p. 239— 
240°. Hippuric acid, anhyd. NaOAc, Ac20 , and (I) 
a t  115—120° afford a-3-methoxy-2-acetoxybenzimido- 
cinnamic anhydride, m.p. 158—159°, and '¿-benzamido- 
8-methoxycoumarin, m.p. 207—208°. H . W.

H eterocyclic com pounds. IX . C oum arins 
from  su b stitu ted  resacetophenones and aceto- 
acetic ester . R . D. D esa i and M. E k h la s  (Proc. 
Indian Acad. Sci., 1938, 8, A, 567—577; cf. A., 1938, 
I I ,  152, 373).—CHAc-COjjEt, 2 : 4-(OH)2C6H 3-COMe, 
and P0C13-C 6H 6 a t 100° (bath) (general method A) 
give 7 - (I), m.p. 2 1 2 ° (carbethoxy-derivative, m.p. 
141°) and a little 5-hydroxy-6-acetyl-4-methylcoum- 
arin, m.p. 164— 165°. (I) is reduced (Clemmensen) 
to  7-hydroxy-4-methyl-6-ethylcoumarin. 2 : 4-Di- 
hydroxy-5 -ethylacetophenone gives (method A ) 5- 
liydroxy-6-acetyl-4-methyl-8-ethylcoumarin (II), m.p. 
169° (Me ether, m.p. 173°; Ac  derivative, m.p. 149°; 
semicarbazone, m.p. >285°), reduced by Zn-H g to
5-hydroxy-4-methyl-6 : 8 -diethylcoumarin. (II) and 
Ac20-N a0A c a t  170— 180° (oil-bath) give 5-acetyl- 
4 ' : 6-dimethyl-8'-ethylcournarino-5' : 6'-2 : 3-y-pyrone, 
m.p. 173°. Me 2 : 4-dihvdroxy-5-ethylbenzoate, 
CHjAc-COaEt, and 73%  H 2S 0 4 a t  0° afford Me
5-hydroxyA-methyl-S-ethylcoumarin-Q-carboxylate, m.p.
185— 186°, converted by 10% aq. NaOH a t  room 
temp. (3 days) into the Q-carboxylic acid, m.p. 240° 
(decomp.), decarboxylated a t  250° to  5-hydroxy-4- 
methyl-6 -ethylcoumarin, m.p. 211-^—212°, the Ac  de
rivative, m.p. 112—113°, of which is transformed 
(Fries) by A1C13 a t 140—145° (oil-bath) into (II). 
2 : 4 -Dihydroxy-6 -methylacetophenone [A] affords 5- 
hydroxyS-acetyl-i : T-dimethylcoumarin(Tll), m.p. 178° 
(Ac derivative, m.p. 160°; semicarbazone, m.p. 
>280°), and some 5-hydroxy-4 : 7-dimethylcoumarin, 
m.p. 258—259° [Ac derivative, m.p. 2 0 2 °, is trans
formed into (III)  (Fries)], also obtained from orcinol 
and CH2Ac-C02E t. Gallacetophenone [4 ] gives 7 : 8 -
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dihydroxy-G-acelyl-4-methylcoumarin, m.p. 148° [not 
obtained from 7 : 8-diacetoxy-4-methylcoumarin 
(Fries)], and 2 : 4-dihydroxypropiophenone [.4] affords
7-hydroxy-6-propionyl-4-methylcoumarin, m.p. 227— 
228° (cf. Limaye et al., Rasayanam, 1937, 1, 96) (Ac 
derivative, m.p. 132°; semicarbazone, m.p. >2S5°; 
carfieiAoajy-derivative, m.p. 132°; 3-Sr-derivative, 
m.p. 140°), converted by Ac20-N a0A c a t  170— 1S0° 
into 4 : 2 ' :  '.V■(rimethylcoumarino-1 : 6-y-pyrone, m.p. 
>270°. 7-Hydroxy-Q-butyryl-4-methylcouniarin, m.p. 
151° (,4c derivative, m.p. 156°), is converted into 
4 : 2'-dimethyl-3'-ethylcoumarino-7 : 6 -y-pyrone, m.p.
244—245°. to-CcH 4(OH)o and BzCl-AlCl3-P h N 0 2 
a t room temp. (48 hr.) give 4-benzoylresorcinol" 
m.p. 145°, in 70% yield (cf. A., 1936, 1245), which 
[^4] affords 7-hydroxy-6-benzoyl-4-mcthylcoumarin, 
m.p. 180° (semicarbazone, m.p. 240°)," converted 
into 4 - methyl - 4'- phenylcoumarino - 7 : 6 -a-pjTone, 
m.p. 255°. Resacetophenonc and Br-AcOH a t 
room temp. (24 hr.) give the 5- or 3-Br-derivative
(V), m.p. 167° (il/e2 ether, m.p. 146°; -4 c, derivative, 
m.p. 161— 162°), and a little Br2-compound, 
m.p. 173—174°. (V), |3-Me resacetophenone-
carboxylate, 2 : 4 -  or 4 : 6 -diacetylresorcinol, and 
qninacetophenone (indefinite) do not react [A].
4-Acetyl-, -propionyl, or -butyryl-a-naphthol with 
CH,Ac‘C 02E t and H 2S 0 4 o rP 0 C l3 gives only 4-methyl- 
1 : 2-a-naphtliapyrone. Thus substituents as Br, 
C 02Me, and acyl hinder the coumarin condensation, 
this effect in the case of COR groups being in  the 
order R =  P h > M e > E t> P r .  An electronic concep
tion of the effect of substituents is discussed.

A. T. P.
E sters of a-tocopherol. V . D e m o l e , 0 . I s l e r , 

B. H. R in g l e r , H. Sa l o m o n , and P. K a r r e r  (Helv. 
Chim. Acta, 1939, 22, 65—68).—d\-a-Tocopheryl 
acetate (I), b.p. 184°/0-01 mm., is obtained from dl-a- 
tocoplierol (II), anliyd. C5H 5N, and Ac20  a t room 
temp, and then a t 60° or by condensing triinethyl- 
quinol w ith phytyl bromide by ZnCl2 in light petroleum 
and treating the product w ith Ac20  containing H 2S 0 4 
at 40°. (I) is not autoxidisable and is not attacked 
by AgN03 or AuC13. The corresponding propionate 
and butyrate, b.p. 230°/0-25 mm., are described. The 
hexoate, succinate, benzoate, and stearate have been 
prepared ; the last of these is eryst. The esters are 
not inferior to  (II) in v itam in-#  activity. H. W.

P otentiom etric  determ ination  of the toco- 
pherols. B ehaviour of dl-a-tocopherol w hen  
irradiated. P. K a r r e r  and H. K e l l e r  (Helv. 
Chim. Acta, 1939, 22. 253—259).—The following 
method is recommended for the elimination of the 
“ carotenoid ” error in the  potentiometric determin
ation of tocopherols (I) by titration  w ith AuC3| (A., 
1938, IT, 450). The to tal reducing m atter is deter
mined in one sample of the unsaponifiable m atter, 
A second sample is fully acetylated by treatm ent with 
Ac20  in C5H 5N a t 100 for 2  hr. The mixture is diluted 
with light petroleum and the solution is washed with 
dil. HC1 and then with H 20  until neutral. After 
removal of the light petroleum the residue is deter
mined potentiometricaUy. Since (I) are thereby con
verted into their non-reducing acetates, the  reducing 
power of the acetylated sample is ascribed entirely

to the carotenoids. The difference between the two 
titrations is cc (I). Solutions of (//-a-tocopherol in 
E tO H  gradually lose their reducing power when 
exposed to ultra-violet light in presence or absence 
of a ir ; the product has not been identified. H. W.

L ow er hom ologues of a-tocopherol. (3-Toco
pherol. C onstitution-specificity of vitamin-!? 
action. P. K a r r e r  and H. F r it z s c h e  (Helv. Chim. 
Acta, 1939, 22, 260—263; cf. A., 1938, II , 450).— 
For the production of max. v itam in-#  activ ity  the 
presence of 3 Me groups in the aromatic nucleus of 
tocol is necessary (a-tocopherol). Substances with
2 Me in any positions are active but the therapeutic 
dose is 3—4 times th a t of the Me3 compound. A 
single Me in the aromatic nucleus is not causative 
of -E  activity. Since i t  does not appear possible to 
replace the phytol residue by another group without 
loss of -E  activity, the  conditions necessary for an 
active product appear very narrow. m -O H C 6H4-OMe, 
phytol, H C 0 2H , and CeH fi a t  1 0 0 ° give a methyltocol,

devoid of physiological ac t
ivity. 5 : 7-Dimethyltocol 
(loc. cit.) is characterised by 
a cryst. -p-nitropheiiylureth- 
ane, m.p. 90°, and allo- 
phanate, m.p. 150°. dl-5 : 8 - 

Dimethyltocol yields a -p-nitrophenylurethane, m.p. 
~91°, and an allophanate, m.p. 154— 155°, which do 
not depress the  m.p. of the  corresponding compounds 
from p-tocopherol, which is therefore (I). H . W.

C onstitution of the com pound obtained from  
trim ethylquinol and croty l b rom id e . P . K a r r e r  
and R. E s c h e r  (Helv. Chim. Acta, 1939, 22, 264). 
—The formation of COMe2 when the compound is 
oxidised (Oppenauer) and then  degraded w ith C r03 
shows th a t it is 6 -hydroxy-2 : 5 : 7 : 8 -tetram ethyl- 
chroman as previously assumed (A., 1938, II , 450).

H. W.
Specificity  of vitamin-JS action. F. v o n  W e r - 

d e r , T. M o l l , and F. J u n o  (Z. physiol. Cliem., 1939, 
257, 129— 139; cf. A., 1938, II, 359; 1939, II , 82). 
—The following were active in the  doses mentioned :
3 mg., eft-a-tocophcrol; 50 mg., 6-acetoxy-2 : 5 : 7 : 8 - 
tetram etliylchrom one; 100 mg., 2 : 5-dimethylquinol, 
duroquinol (I) and its n -nonadecyl ether, m.p. 105— 106° 
[from the mother-liquors from (II)], ^-cumoquinol (IV) 
and its benzoate, m.p. 150— 151° [from trimethylquinol 
(in) in C5H 5N  in a stream of H 2 and BzCl], and 
chroman. The following were inactive in the doses 
given: 20 mg., a-tocopherylquinone; 30 mg.,
2 : 5 : 7 :  8-tetramethylchroman, m.p. 48° [obtained by 
reduction (P t-H 2) of the corresponding chromone in 
96% AcOH], and 5-hydroxy-2 : 4 : 6  : 7-tetramethyl- 
couniarone; 50 mg., the e-(l’ : 1 ':  3'-trimethyl-2'- 
cvclohexyl)-y-methylamyl ether (allophanate, m.p. 173— 
174°) of (I) [from (I), and e-(l' : 1' : 3'-trim ethyl-2'- 
cyctohexyl-y-methyl)amyl bromide (V) in E tO H  a t 
80° in a stream of H 2 with KOH in EtO H , the product 
being adsorbed on A120 3 and eluted with light 
petroleum], 1 : 2  : 4 : 5 : 3 : 6 -C6Me3Ac(OH ) 2 and 
-C6Me3Et(O H )2; 100 mg., 2 : 6 -dimethylquinol, the
bis-n-nonadecyl ether (II), m.p. 97—98° of (I) [from
(I) and n-nonadecyl bromide in E tO H  in a stream of H 2 
a t 85° with KOH in EtOH], the bis-$- iodopr op iona t e,

Me CH2

o h î/ n v / \ ç h 2

e‘*̂ i «Hm 
Me O (I-)
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m.p. 126—127°, of (IV) [from (III) and CH2I-CH2-C0C1 
in PhN02 under N2 with A1C13], 2 : 3-dimethylnaphtho- 
quinonc, coumaran, G-hydroxy-2 : 5 : 7 : 8-tetramethyl- 
chronian, m.p. 145° (from the corresponding chromone 
in 96% AcOH and P t-H 2), 5-hydroxy-2 : 4 : 6  : 7- 
tetraniethylcoumaran, and G-deoxy-dl-i-tocopherol, b.p.
180—18270-1 mm. [from 1 : 2 : 3 : 6 -C8H 2Me3-OH in 
light petroleum with o-CGH4(COBr) 2 and ZnCl,, im
purities being removed from the product by adsorp
tion on A120 3]. The high toxicity of naphthoquinone 
in doses of 50 and 100 mg. prevents its activity from 
being determined with rats. The prep, of the follow
ing is described : the 4-$-methylamyl ether (alio-
phanate, m.p. 206°) of (I) [from (I) and CHMeBu^Br 
in EtOH in a current of H 2 a t  85° and n-K O H  in 
EtOH], n-nonadecyl bromide, m.p. 38—39° [from the 
E t ester of the corresponding acid by reduction 
(EtOH-Na) and treatm ent of the resulting n-nonadecyl 
alcohol with PB r3], an allyl ether, m.p. 83— 84° 
(probably 2 : 3 : 6 -triinothyl-l-allylquinol), of (III) 
[from (IV) a t 60° in N2 and CH2:CH-CH2Br with 
KOH in E tO H  followed by adsorption of the product 
on A120 3 and elution with CGH G-ligh t petroleum], the 
n-octyl, m.p. 72—73° [from (IV) and C8H ,7I  in E tO H  
at 80° in H 2 with n-K O H  in E tO H  followed by 
distillation of the product and crystallisation and 
adsorption on A120 3 of the portion of b.p. 180— 
18571-5 mm.], and the e-(l' : 1 ' : 3'-trimethyl-2'-cyclo- 
hexyl)-y-melhylamyl ether (allophanate, m.p. 128”) of
(IV) [from (III) and (V) in E tO H  with KOH in 
EtOH a t 85° followed by distillation of the product, 
the fraction of b.p. 2 0 0 °/0 - 8  mm. being converted into 
allophanate] and 2 : 5 : 7  : 8 -tetrametfiyl- (VI), m.p. 
116° (from 1 : 2 : 4 : 6 -C6H 2Me3-OH in EtOAc and 
P ,0 5), and 5 : 7 : 8-trimethyl-2-styryl-chromone, m.p. 
152° [from (VI), NaOH in E tO H , and PhCHO]. The 
absorption max. of the coumarans are a t  slightly 
longer X than are those of the chromans. Possibly 
the simple chromans are inactive because of their 
stability which prevents them playing a part in a 
species of oxidation-reduction mechanism (quinol- 
quinone transformation). W. McC.

A n tisterility  factors (v itam in-B ). VI. O xid
ation  products of tocopherols and of sim p le  
analogous m od els. W. J ohn , E . D ietzel, and 
W. E mte (Z. physiol. Chem., 1939, 257, 173— 1S9; 
cf. A., 1938, I I ,  241, 359).—Details of the prep, of 
a-tocopherylquinone (I) are given; when AgN03 is 
the oxidising agent red substances are produced as a 
result of further oxidation. Such substances are also 
produced in greater yield during the prep, of (3-toco- 
pherylquinone (II) from ¡3-tocopherol by oxidation 
with A gN 03 ; this oxidation is also achieved with 
FeClg. (I) in light petroleum is reduced to  a-toco- 
pherylquinol (III)  (absorption curve almost identical 
with th a t of duroquinol) [triacetate, m.p. 15°, obtained 
by boiling (I) with Ac20 , NaOAc, and Zn] by P d -H 2 
and by Zn-AcOH. ( I l l )  is very readily re-oxidised 
to  (I) by atm . 0 2. a-Tocopherol (IV) is obtained 
from (I) by boiling in AcOH with Zn and H B r or by 
heating w ith Zn and HC1 in E tO H  and from (III)  
by heating with strong acid. Reductive esterification 
of (I) in E t20  with £>-C6H4Br-C0Cl and Na2S20 4 gives 
a di-p-bromobenzoate, m.p. 114°, and treatm ent in

MeOH with Me2S 04, NaOH, and N a2S20 4 gives the 
Me2 ether (dinitrobenzoate, m.p. 57°) of (III). Simi
larly (II) gives the Me2 ether of (3-tocopherylquinol.
6-Hydroxy-2 : 5 : 7 : S-tetramethylchroman (V) (acet
ate, m.p. 102°; 6 -OH not esterified) in E tO H  oxidised 
with AgN03 gives red substances and a quinone (VI), 
m.p. 79° (di-])-bromobenzoate, m.p. 199°, of the corre
sponding quinol; OH of the side-chain not esterified, 
readily attacked by C r03 in AcOH), further oxidised 
by AgN03 to  a  red substance, C12H ,40 3, m.p. 141° 
(absorption max. 275 and 365 m;x.) (cf. K arrer et al., 
ibid., 450), reconverted into (V) by Zn-AcOH. (VI), 
which is also obtained w ithout production of red 
substances by oxidation of (V) with EeCl3, yields the 
triacetate, m.p. 104°, of 2 : 4 : 5-trimethyl-l-y-hydroxy- 
butylquinol when boiled with Ac20 , NaOAc, and Zn.
6 -Hydroxy-2 : 2 : 5 : 7 : 8 -pentamethylchrom an (VII) 
in E tO H  oxidised with FeCl3 gives a  quinone (V III), 
m.p. 62° (di-j)-bromobenzoate, m.p. 2 0 2 °, of the corre
sponding quinol, resistant to  oxidation by C r03), also 
obtained together with red substances when AgN03 
replaces FeCl3. (V III), which is further oxidised by 
A gN 03 to  a red substance, m.p. 109°, is reduced by 
Zn-AcOH to the corresponding quinol, little or no
(VII) being produced, and is converted into the 
triacetate, m.p. 113°, of 2 : 4 : 5-trimcthyl-l-y-hydroxy- 
tsoamylquinol by Ac20 , NaOAc, and Zn. 6 -Hydroxy- 
5 : 7 :  8-trimethyl-3 : 4-dihydrocoumarin is quantit
atively oxidised by AgNOs to  E t ¡3-2 : 4 : 5■trimethyl- 
benzoquinonylpropionate, m.p. 59-6°, when the solvent 
is boiling E tO II and to  the corresponding Me ester, 
m.p. 33°, when i t  is boiling MeOH. (I) has no 
v itam in-#  activity. The monocetyl ether of duro
quinol (IX ) in COMe2 boiled for 2 hr. with AgNOs is 
converted quantitatively into (IX ) and cetyl alcohol. 
Other mono-ethers of (IX) and of ^-cumoquinol are 
also hydrolysed in the same way by AgN03 and by 
FeCI3 (cf. K arrer et al., ibid., 197). The light absorp
tion max. of coumarans are higher and a t  shorter X 
than  are thoso of similarly substituted chromans. 
In  (IV) the O bridge is probably united to tert. C. 
The tocopherols are probablv cliroman derivatives.

W. McC.
Synthesis of 3 : 8-dim ethoxyflavone. K. Aso

(J. Agric. Chem. Soc. Japan , 1939, 15, 59— 60).— 
The substance, m.p. 156— 157°, is obtained by con
densation of 2-hydroxy-3 : w-dimethoxyacetophenone 
with Bz20  and NaOBz. The absorption spectrum 
has max. a t 332 and 392 mu. J .  N. A.

Sim ultaneous m ultip le  alkylation of phenols. 
S ynthesis of a phenolic coum arone involving  
the condensation of diethyl ketone w ith  resor- 
cinol. J . B. N i e d e r l  and V. N i e d e r l  (J. Amer. 
Chem. Soc., 1939, 61, 348—350).—m-C\H4(0H )2 (1 
mol.), COEt2 (2 mols.), and HC1 in AcOH a t room 
temp, give 5-hydroxy-l-methyl-2-elhyl-4-a.-ethylprop- 
enyl-l : 2-dihydrobenzfuran, m.p. 134— 135° [acetate, 
m.p. 42°, b.p. 158°/4 mm. (dibromide, m.p. 168—  
170°); phenylurethane, m.p. 155— 156°; /¿/"-deriv
ative dibromide, m.p. 165°]. R . S. C.

B ioch em istry  of m icro-organ ism s. LX. G ri- 
seofulvin , a m etabolic  product of P enicilliurii 
g r iseo -fu lvtim , D ierckx. A. E. O x f o r d , H. R a is - 
t r ic k , and P. S im o n a r t  (Biochem. J ., 1939, 33,
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240—248; cf. A., 1935, 786).—The dry micro-organ
ism, propagated a t  30° for 65—85 days on a medium 
containing glucose, NaNOs, K H 2P 0 4, KC1, MgS04, 
and FeS04, yields ~  1-5% of griseofulvin (I), probably

OMo CH ( m -P- 21S—219°, [a]JJ01 
/ a  +417° in COMe2 (oxime, m.p.

if ^ f  X,CO 226—227°; sinters 120°, melts 
OMe'l Jv .v JCH., with loss of gas 120— 140°,
( i .)  Cl 0  CHMo rcsohdLfies a t ^ M 00). ^ ! )  in 
1 ' r ,n  M EtOH, hydrolysed with boil-

2 ing 2n-H 2S 04, gives the corre
sponding free monocarboxylic acid, griseofulvic acid
(II), C1SH J50 6C1, m.p. 256—260°, [a]“ ex +508° as N a 
salt in aq. COMe2, further hydrolysed by boiling 0-5n- 
NaOH to decarboxyfulvic acid (III) , CJSH 150 4C1, m.p. 
138—140°, [a]Jf6,s —31° in COMe2, and norgriseofulvic 
acid (IV), C15H 13OgC1, m.p. 260° (dccomp.), [a]i?61 
+  609° as Na salt in H 20 . ( I l l )  and (IV) are also obtained 
directly from (I) by boiling with dil. aq. NaOH. (II) 
and (IV) in E t20  with CH2N 2 give (I) together with 
isogriseofulvin, C17H 170 6Cl" m.p. 198—200°, [«IJJoi 
+  265°inCOMe2. Ca talytic reduction (P d-norit-H 2) of
(I) in EtOAc givesdihydrogriseofulvin, m.p. 194— 196°, 
Msmi —33° in COMe2 (compound, m.p. 264— 266°, 
probably 2  : 4-dinitrophonylhydrazone, with B rady’s 
reagent), and tetrahydrogriseofulvin, C17H 210 5C1, m.p. 
180°, not hydrolysed whon boiled for 4 hr. with aq.-alco- 
holic n-H 2S 0 4 or for 7 hr. with 0-5N-NaOH. (I), (II), 
and (II I) in COMe2w ith KM n04 givo 3-chloro-2-hydroxy- 
4 : 6 -dimethoxybenzoic acid, m.p. 224° (decomp.) (with 
CHjN., this gives Me 3-chloro-2 : 4 : 6 -trimethoxybenzo- 
ate), and a monobasic dimelhoxy-acid, C14H 150 7C1,i x K K s j f  t i u u  t v  j i i u t j u u a a i v -  u O 1 4 J - I  t  e W - r v u ,  \ / - \ / \  / /

m.p. 200° (decomp.), [a]J?90 —24° as N a salt in  20% 0
aq. MeOH, from which Ac20  in CBH 5N  a t 37° for 
several days eliminates H„0, producing the neutral 
substance, C14H 130 6C1, m.p". 220°. (I) with KOH a t 
225—250° for 1  hr. gives orcinol. W hen the KC1 of 
the medium is replaced by K B r no metabolic product 
containing B r is obtained although growth of the 
micro-organism occurs. When the medium for the 
isolation of fulvic acid is used no (I) is obtained.

W. McC.
Condensation product of 5-m ethylcoum aran- 

one. W. B a k e r  and R . B a n k s  (J.C.S., 1939, 279—
280).—5-Methylcoumaranone and N a givo a bimol. 
compound, isolated as 3-acetoxy-5 : 5 '-dimethyl-2 : 3'- 
dicoumaronyl, m.p. 127°, which with AcOH-HCl 
affords e,-tri-s-5-methyl-2 : 3-coumaronobenzene, m.p.
>440° (mol. w t. determination). P. R . S.

Syntheses of furanochrom ones and furano- 
flavones. B. L. M a n j t j n a t ii  and E . S e e t h a r a m ia h  
(Ber., 1939, 72, [£], 97— 100).—3-Hydroxy-4- 
methoxyacetylbenzfuran (I) is converted by Ac20  
and NaOAc a t  165— 170° into ‘A-methoxy-2-methyl- 
2 ' :  3'-7 : 8 -furanochromone, m .p. 154-5°, converted by 
H I (d 1-7) in Ac20  a t 140° into 2-methyl-2': 3'-7 : 8 - 
furanochromonol, m.p. 240—242°. Similarly (I),
(CHPh:CH-C0)20 , and CHPh:CH-C02Na a t 180— 190° 
yield 3-methoxy-2-styryl-2' : 3'-7 : 8 -furanochromone,
m.p. 173°, whence 2-$-phetiylethyl-2' : 3'-7 : 8-furano- 
chromonol, m.p. 154— 156°. (I), anisic anhydride, and
Na anisate afford 3 : 4"-dimethoxy-2 ' : 3'-7 : S-furano- 
flavone, m.p. 166— 168°, reduced to 4 ''-hydroxy-2 ': 3'- 
7 : S-furanojlavanol, gradual decomp. 271—282° after

softening a t 271°, converted by boiling Ac20  contain
ing a trace of C5H 5N into the diacetate, m.p. 164—166°. 
Similarly, veratric anhydride gives 3 : 3" : 4"-tri- 
methoxy-2' : 3'-7 : 8 -furanoflavone, m.p. 184°, and 
3" : 4 "-dihydroxy-2’ : 3'-7 : 8-furanoflavonol, decomp. 
282—299° after softening a t 282° in a  sealed capillary 
(Ac derivative, m.p. 176— 178°), and trimethylgallic 
anhydride affords 3 : 3 " :  4" : 5 " -tetramethoxy-2' : 3'- 
7 : 8 -furanoflavone, m.p. 158— 159°, whence 3" : 4" : 5"- 
lrihydroxy-2': 3'-7 : 8-furanoflavonol, decomp. 315° 
[Ac derivative, m.p. 234—236° (decomp.)]. H. W.

C rystalline so lvates of inactive deguelin . L. D.
G o o d h u e  and H . L. H a l l e r  (J. Amer. Chem. Soc., 
1939, 61, 486— 4S8).—Deguelin (modified prep, from 
“ cube ” ) forms solvates with 1 mol. of CHBr;,, CC14, 
CHC13, or (CILBr), and w ith 0-5 mol. of PhCHO, 
PhBr, or PhCl. “ R. S. C.

C onstituents of derris root. I .  T. M. M e y e r  
and D. R. K o o l h a a s  (Rec. trav . chim., 1939, 58, 
207—217).—A ketone (“ derride"), C18H 100 4(OMe)2, 
m.p. 162—163°, [a] -1 9 °  in  C6H B, +13-7° in COMe2 
(oxime, m.p. 240°), isomeric with the compound, m.p. 
183°, of Buckley (B., 1936, 1117), has been isolated 

q  «  from the E t20  extract of derris 
H X '/  \ |  ',OMe root. Derride gives no colour 

11 JOMo with FeCl3, is not dehydrated 
vi'' by A c0H -H 2S 04, and when 

sq boiled with NaOAc and I  in
/  E tO H  gives the same dehydro-

Y compound as th a t of Buck-
JOH ' ' 'ley’s product, together with 

a substance, m.p. 176°, re
solidifying and remelting a t  252°. Derride probably 
has the  structure of isorotenone, bu t w ithout the  Pr#. 
The E t20  ex tract of Sum atra derris root contains 
sumatrol, Z-a-toxicarol, and a substance, C20H 16O7, m.p. 
244°, [a] 0  +107° in C6H 6, +189-1° in COMe2, resemb
ling toxiearol; the appended structure is suggested.

A. Li.
Self-condensation of eth yl m ethyleneb isth io- 

acetate. N ew  m ethod  for the preparation of 
derivatives of 1 : 3-dith ian. F. Ch a l l e n g e r  a n d  
S. A. M il l e r  ( J .C .S .,  1939, 347—348).—S e lf-c o n 
d e n s a tio n  o f  E t  m e th y le n e b is th io a c e ta te  g iv e s  E t 
1 : 3-dithian-5-oneA-carboxylate, m .p .  62° (2 : 4-di- 
nitrophemylhydrazone, m .p .  147°), h y d ro ly s e d  to  
m e th y le n e b is th io a c e t ic  a c id  (Fem  s a l t ) .  F. R. S.

Piperid ine derivatives.—See B., 1939, 243.
D im orp h ism  of d ipyridine cobaltous chloride.

D. P. M e l l o r  and B. S. M o r r is  ( J .  Proc. Roy. Soc. 
New South Wales, 1938, 71. 536—539).—The mol. wt. 
of the violet (I) and blue (II) form of dipyridine Co11 
chloride is identical in CHBr3 and in this solvent both 
forms have the same absorption spectrum and neither 
is a  conductor a t room temp, or during heating of the 
solution to  135°. In  MeOH and H 20  (I) and (XI) form 
pink solutions. The mol. conductivity of 0-0002N. 
solutions of (I) and (II) in E tO H  is 320i l 1. This and 
the instantaneous and complete pptn . of AgCl on 
treating alcoholic solutions with AgNOs indicate th a t 
the  substances can function as salts as well as non- 
electrolytes. The evidence favours the view th a t (I) 
and (II) are dimorphous and th a t it is unnecessary to
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280 2N 6S2Cu [prep, from Cu(GNS)3], 
170 , decomp. 180°, and

postulate cis-trans isomerism of square co-ordinated 
Co11 to explain their occurrence. H. W.

P y rid in iu m  s a l ts .—See B., 1939, 245, 247.
Pyridine-3-carboxdiethylam ide [nicotindi- 

ethylam ide]. Its  detection  in  “ C orm ed .” G.
B atim garten (Arch. Pharm ., 1939, 2 7 7 ,  86— 91).— 
This amide is identified in the prep. “ Cormed ” by its
derivatives, c 22h  ---------   -
soitens a t 16
3[Cu(CNS)2],4(C10H 14ON2). " R . S. C.

Oxidative degradation of aderm in. R . K d h n  
and G. W e n d t  (Ber., 1939, 7 2 ,  [B], 305—309; cf. A., 
1938, II , 373):—Adermin Me ether (I) is unchanged by 
Pb(OAc)4 in AcOH a t  60°; it  is therefore no t an 
K-glycol. Oxidation of vitam in-I?6 hydrochloride by 
6n-Ct03 in  H 2S 0 4 gives 0-86 mol. of AcOH. K M n04 
( 0  ¡a 2 ) oxidises (1 ) in  neutral aq. solution a t 2 0 ° to  
a lactone (II), C9H 90 3N, m.p. 108°. W ith KM n04 
(0 7) in  alkaline solution (I) gives 3-methoxy-
pyridine-4 : 5 : 6 - or - 2 : 4 :  5-tricarboxylic acid, 
anhydrised w ith loss of C 0 2 to  3-methoxypyridine- 
4 : 5-dicarboxylic anhydride, m.p. 158° (Berl). The 
absorption spectrum of adermin (III)  in 0-In-HCI or
O-lN-NaOH is very similar to  th a t  of 3-hydroxy- 
pyridine and differs considerably from th a t  of the
2- and 4-OH-compounds. A reversible displacement 
of the absorption spectrum by alkali is no t observed. 
With the  Folin-Denis reagent (III) gives a dark blue 
colour -whereas (I) does not react. 3-Hydroxy- and
3-hydroxy-5-methyl-pyridine and 3 -hydroxypyridine-
5-carboxylic acid show the  reaction, which is not 
given by 2*hydroxy-, 2-hydroxy-4 : 6 -dimethyl-, 
2 : 4-dihydroxy-G-methyl-3-ethyl-, 4-hydroxy-2 : 6 -di- 
methyl-pyridine, or by 2-hydroxypyridine-5-carb- 
oxylic acid. The production of (II) proves th a t the 
CH2-OH of (III) are vicinal to  one another. ( I l l)  is 
therefore 3-hydroxy-2-methyl-4: 5-dihydroxymethyl-, 
-6-methyl-4 : 5-dihydroxymethyl-, or -4-methyl-5 : 6 - 
dihydroxymethyl-pyridine. H . W.

Vitam in-J{G, a derivative of 3-hydroxypyridine.
R. K tthn , H . A n d e r s a g , K .  W e s t p h a l , and G. 
W e n d t  (Ber., 1939, 7 2 ,  [ 5 ] ,  309—310).—The syn
thesis of 3-methoxypyridine-4 : 5-dicarboxylie an
hydride, m.p. 158°, identical w ith th a t derived from 
adermin (I), is announced bu t no t described. Partial 
oxidation of adermin Me ether gives a methyl-3- 
methoxypyridinedicarboxylic acid which gives an 
anhydride which does no t yield a colour with FeS04. 
CH2-OH cannot therefore be a ttribu ted  to  C,2) or C<6) 
and (I) is therefore 3-hydroxy-2-m ethyl-4: 5-di- 
hydroxymethyl- or -6-methyl-4 : 5-dihydroxymethyl- 
pyridine. * H . W .

C onstitution  of aderm in . R . K tth n , G . W e n d t , 
and K . W e s t t h a l  (Ber., 1939, 7 2 , [2?], 310—311).— 
Oxidation of adermin Me ether with Ba(M n04 ) 2 gives 
a methoxymethylpyridinedicarboxylic acid (-J-1-5H20) 
which does no t contain C 02H  a t C(2) or C(6) since it 
does not give a colour w ith"EeS04. I t  is converted 
by ho t A c20  into an anhydride, m.p. 64°, identified 
by comparison with synthetic 3-methoxy-2-methyl- 
p y r id in e -i: 5-dicarboxylic anhydride. Adermin is 
therefore 3-hydroxy-2-methyl-4 : 5-dihydroxvmethyl- 
pyridine. * * H . W .

R e-conversion of aderm in m eth y l ether into  
aderm in. R . K it h n  and G. W e n d t  (Ber., 1939, 
72, [B], 311—312).—Adermin Mo ether is trans
formed by boiling 6 6 % IIB r into 3-hydroxy-2-methyl- 
4 :.5-dibromomethylpyridine hydrobromide, m.p. 217° 
(decomp.), which gives a dark blue colour w ith the 
Folin-Denis reagent and couples with diazotised 
2>-NH2-C6H 4-S0 3H  to  an orange dye. I t  is converted 
by AgOAc in boiling H 20  followed by HC1 into 
adermin hydrochloride, m.p. 2 0 0 —2 0 1 °, whence the 
free base, m.p. 159°. Adermin hydrobromide has m.p. 
193° (decomp.). H . W .

Indolines.—See B., 1939, 248.
6 : 8-D ichlorobenzoylenecarbam ide and the  

in teraction  of 5 : 7-d ihalogenoisatoic anhydrides 
w ith  am m onia . N ew  reagent for sod iu m . F. E.
S h e ib ley  (J. Org. Chem., 1938, 3 , 414— 423; cf. A., 
1934, 307).—2 : 3 : 5  : l - N H 2-CfiH 2Cl2-C02H  (I) is 
transformed by CO(NH ) 2 a t  140° into 6  : 8-dicMoro- 
benzoylenecarbamide [6 : 8-dibromo-2:4-dikelo-l : 2 :3:4-  
tetrahydroquinazoline] (II), m.p. 296° (corr.) after 
softening and undergoing an apparent change of 
cryst. form ~280°, and t3 : 5-dichloro-2-aminobenz- 
amide, m.p. 182-5° (corr.), which is possibly an in ter
mediate since it  yields (II) when heated with 
CO(NH2 ) 2 a t 160—105°. (II) dissolved in  KOH is a 
useful reagent for Na, w ith which i t  gives a ppt., 
C6H 30 2N2Cl2N a,l-5H 20 . Boiling ClC02E t and (I) 
give a substance, m.p. ~220°, and 5 : 7-dichloroisatoic 
anhydride (III), m.p. 261° (corr.; decomp.), also 
obtained by oxidation of tetrachloroindigotin by Cr03 
in AcOH. 5 : 7-Dibrornoisaloic anhydride (IV), m.p. 
263-5° (corr. ; decomp.), is obtained analogously 
from tetrabromoindigotin. 28% N H , a t 100° trans
forms (III) into (II) and (I). (IV) behaves similarly.

H . W.
H eterocyclic com pounds containing n itrogen . 

XXXVI. P reparation  from  oo'-dinitrotolan of a 
vat dye contain ing chlorine. P . R u g g l i  and H. 
Z a e s l in  (Helv. China. Acta, 1939, 22, 134— 139; cf.
A., 1938, I I ,  460).—Chlorination of 2 : 2'-dinitrostil- 
bene in  AcOH in the light of an arc lamp gives mainly 
the normal dichloride with some red 2-(3' : o'-di-

COchloro-2'-nitrophenyl)isatogen, C9H 4< ^ q ^ > C R  (R =
3 : 5 : 2-C6H 2Cl2-N 02) (I), m.p. 185— 186°. The yellow 
substance, m.p. 177° (Ruggli et al., A ., 1938, I I ,  437), 
obtained by the action of N a l in COMe2 on pp-di- 
chloro-a-keto-a-2-nitrosophenyl-P-3' : 5' - dichloro- 6 ' - 
nitrophenylethane is identified as 2 -(3 ': 5 '-dichloro- 
2'-nitrophenyl)isoisalogen (II) ; i t  is also obtained by 
isomérisation of (I) by EtOH-eonc. HC1. I t  is 

stable towards halogen and only slowly 
attacked by K M n04-N a 2C 03. o- 
N 0 2-C6H 4-C02H  and an acid, m.p. 225°, 
in small am ount are the sole cryst. 
products of its oxidation. Reduction 
of (II) with SnCl2 in AcOH-HCl gives a(II.)

canary-yellow compound, C14f i 60 2N2Cl2, in.p. 224—  
225°, and a red-brown substance, C14H gON2Cl2, m.p. 
236°, which possibly belong to  the  di-indole scries. 
Complete reduction of (II) (H2- N i ; N HPh-NH^; Zn 
dust and AcOH) affords a va t which on exposure to  
air after addition of N H 3 deposits 3 : 5 '-dichloro-2'■
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c oaminophenylindofone, C6H 4<[-^-_^>C,C(.H6Cl2*NH2,
m.p. 203—204° (slight decomp.) (semicarbazone), best 
obtained by direct catalytic hydrogenation of (II).

H. W.
H eterocyclic com pounds containing nitrogen . 

XXXVIII. iso lsa to g en s. P. R u g g l i , E. Ca s p a r , 
and B. H e g e d Tts (Helv. Chim. Acta, 1939, 22, 140— 
146).—The best reagent for the isomerisation of
6-carbethoxy-2-phenylisatogen (A., 1919, i, 221) to
6-carbethoxy-2-phenyltsoisatogen (I), m.p. 100-5°, is 
H 2S0 4-E t0 H , which also slowly transforms 2-phenyl- 
isatogen (II) into 2-phenylisoisatogen (III) , m.p. 94°.
(I) is reduced by Zn dust and warm AcOH to 6 -carb- 
ethoxy-2 -phenylindoxyl and does not appear to  react 
with CH2N2. ( I l l )  dissolves in CH2N 2- E t20  without 
evolution of gas and is recovered mixed w ith some 
resin when the solution is evaporated. Reduction of
(II) with Zn dust and AcOH gives the additive 
product of phenylindoxyl and phenylindolone whilst 
catalytic reduction (Raney Ni in Ac20  a t room temp.) 
leads to acetyl-2 -phenylindoxyl. Oximation of (II) 
gives 15% of the  C-oxime and 37% of the Ar-oxime
(IV). Similar treatm ent of (III)  gives a  small amount 
of 2 -phenylindoloneoximo obviously due to  a reducing 
action of the N H 2OH salt. The sole m ain product of 
the change appears to  be (IV). PhNCO does not 
appear to  react with (II) or (III) . H . W.

H eterocyclic com pounds containing n itrogen. 
X X X IX . R eduction of o-nitrobenzil and a further  
sy n th esis  of 2-phenylisatogen . P. R u g g l i and
B. I I e g e d Os  (Helv. Chim. Acta, 1939, 22, 147— 150). 
—Oxidation of o-nitrotolan with a considerable excess 
of C r03 in AcOH gives o-nitrobenzil (I), m.p. 100°. 
In terruption  of the catalytic hydrogenation (Raney 
Ni in moist EtOAc) after absorption of 3 H  gives
2-plienylisatogen in 34% yield which diminishes to 
10% after absorption of 6  H . Hydrogenation in 
Ac20  permits the isolation of the intermediately 
formed o-hydroxylaminobenzil as its A c, derivative,
o-COBz'CgHj’NAc’OH, m.p. 169— 17 P  (decomp.) 
after incipient reddening a t 165°. Reduction of (I) 
with Zn dust and AcOH affords exclusively the
substance, ( c 6H j < ^ g > C P h j  O. H. W.

Isatindiresorcinol (tetrahydroxydiphenyloxin- 
dole) and som e derivatives. E. B u r e § and J . 
H r a b o v a  (Coll. Czech. Chem. Comm., 1939,11, 39— 
46).—Isatin  and resorcinol with ZnCl2 a t 115°, or 
whon treated in H 20  with cone. H 2S04, yield tetra- 
hydroxvdiphenyloxindole (I), which gives with B r  in 
AcOH, Br,,- and i?r4-compounds, with I  in aq. K I -  
KOH, a J2-, and with Cl2 in AcOH, a 6 '?g-compound
(II). Condensation (cone. H 2S04) of isatin with 
resorcinol, and bromination of the product, yields a 
tetrabromodisidphonic acid (III)  of (I). The L i, Na, 
and  K  derivatives of all these phenols, and the Sb 
derivatives (solution in aq. NaOH treated with K  
antimonyl tartra te) of all except (II) and (III) , have 
been prepared. A. Li.

Indoles. IV. U tilisa tion  of the Japp-K linge- 
m ann reaction for the preparation of substitu ted  
indolecarboxylic acids. G. K . H u g h e s  and F. 
L io n s  [with, in part, J . G. M cK e a n , A. J . M u r r a y ,

V. C a lla n a n , D. H. F reem an , C. S. R a lp h , R. 
Rassacic, J . DoaiBROSKi, F. F inch , R. A ndrew s, 
R. C. B e t ty ,  R. H. S c o tt, C. W. V ern o n , A. F lack , 
and C. H. L au ren ce] (J. Proc. Roy. Soc. New' South 
Wales, 1938, 71, 475— 485; cf. A., 1933, 835).—The 
substituted phenylhydrazones of E t  a-acetylpropion- 
ate, oc-acetylbutyrate, a-acetylhexoate, and a-acetyl- 
P-phenylpropionato are obtained by use of the 
requisite diazonium chloride. These aro cyclised by 
d ry  HC1 in abs. E tO II and the indole esters are 
hydrolysed by KOH. The following compounds are 
described: (from a-C10H /N H 2) Etpyruvate-l-naplithyl- 
hydrazone, m.p. 125°; Et 6 : 7-benzindole-8-carboxylate, 
m.p. 170° (acid, m.p. 204—205°); E t 7-methyl-6 : 7- 
benzindole-8-carboxylate, m.p. 176°; Etl-n-propyl-5 : 6- 
benzindole-8-carboxylate, m.p. 185— 186° (acid, m.p. 
182— 183°); E t 1-phenyl-o : 6-benzindple-8-carboxylata, 
m.p. 187°: (from ¡3-C10H /N H 2) E t 4 : 5-benzindok- 
2-carboxylate, m.p. 161° (acid, m.p. 160°); Et 1-methyl- 
4 : G-benzindole-2-carboxylatc, m.p. 176° (acid, m.p. 
176°); E t l-phenyl-4:: 5-benzindole-2-carboxylate, m.p. 
179° (acid, m.p. 201°); (from o-OEt-C0H 4-NH2) Et 
7-ethoxyindole-2-carboxylate, b.p. 170— 175°/2 mm., 
m.p. 160°; E t l-ethoxy-3-n-propyliiidole-2-carboxylate, 
b.p. 177°/2 mm. (acid, m.p. 162°); E t l-ethoxy-3- 
p>henylindole-2-carboxylate, b.p. 216— 224°/2 mm., m.p. 
93° (acid, m.p. 206—207°); (from p-OEt-C6H 4-NH2) 
Et 5-ethoxyindole-2-carboxylate, m.p. 155— 156°; Et
5-ethoxy-3-methylindole-2-carboxylate, m.p. 167° (acid, 
m.p. 178°); E t a-ethoxy-3-r\-propylindoU-2-carboxylate, 
m.p. 142° (acid, m.p. 178°); E t 5-ethoxy-Z-phenyl- 
indole-2-carboxylate, m.p. 148—149° (acid, m.p. 183— 
1S5°); (from i)-OMe-C6H 4-NH2) E t 5-methoxyindole-
2-carboxylale, m.p. 152— 153°; E t 5-methoxy-3-methyl-, 
m.p. 146—147°, -3-n-propyl-, m.p. 106°, -2-phenyl-, 
m.p. 1 2 1 — 1 2 2 °, -indole-2-carboxylate; (from p- 
C6H tBr-NH2) Et o-bromoindole-2-carboxylate, m.p. 153° 
[acid, m.p. 188° (decomp.)]; E t 5-bromo-Z-methyl- 
indole-2-carboxylate, m.p. 163° (acid, m.p. 217—218°); 
E t o-bromo-3-n-propylindole-2-carboxylate, m.p. 149° 
(acid, m.p. 160°); Et 5-bromo-3-phenylindole-2-carb- 
oxylate, m.p. 185° (acid, m.p. 216°); (from p- 
N H 2-C0H,-CO2Et) Et pyruvate--p-carbethoxyphenylhydr- 
azone, m.p. 137°, unaffected by HC1 or by boiling 
AcOH ; E t x-ketobutyrate-Tp-carbethoxyphenylhydrazone, 
m.p. 141°; Et 5-carbethoxy-3-methylindole-2-carboxyl- 
ate, m.p. 181°, and 3-methylindole-2 : 5-dicarboxylic 
acid, m.p. 298°; Et2 3-n-propylindole-2 : 5-dicarboxyl- 
ate, m.p. 133—134° (dibasic acid, m.p. 282°); Et2
3-phenyliiidole-2 : 5-dicarboxylate, m.p. 196—197° (di
basic acid, m.p. 290° after softening a t  270°).

H. W.
Indoles. V I. A pplication of the F ischer syn

th esis  to som e cyc/ohexyl ketones. G. K. H u g h e s  
and F . L io n s  (J. Proc. Roy. Soc. New South Wales, 
1938, 71, 494—-502).—ci/cfoHcxyl Me ketone (dinitro- 
phenylhydrazone, m.p. 128°) and NHPh-NH 2 give a 
non-cryst. phenylhydrazone, transformed by boiling 
AcOH into l-cyclohexane-3-2-methylindoleninespiran

• b -P- 131—1340/2 mm.
[pierate, m.p. 188°; methiodide (I), m.p. 248°; cthiod- 
ide, m.p. 252°]. (I), CH (O Et),f and anhyd. C5H 5N 
a t 100° yield 3 : 3'-di(cyclohexanespiran)-l : l'-di- 
methylindocarbocyanine, m.p. 265°; the corresponding
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1 :1  '-Et2 compound has. in.p. 265°. (I) and
;j-NMe2-CcH 4-CHO in boiling MeOH afford 1-cyclo- 
hexane - 3 - 2 - p - dimethylammostyrylindolenitiespiran 
methiodide, m.p. 241°, whereas p-dimethylaminobenzyl- 
idenedi-2 methyl-3-c}'c\ohexanespiranindoUmi?ie methiod- 
ide, m.p. 248°, is obtained from the same reactants 
in other proportions. Anisole, cycZohexanecarboxyl 
chloride, and A1C13 in CS2 give cyclohexyl p-anisyl 
ketone, b.p. 206—208°/26 mm., m.p. 6 6 ° (dinitro- 
phenylhydrazone, m.p. 123°), the phenylhydrazone, 
m.p. 120°, of which passes in boiling glacial AcOH 
into l-cyclo/iexane-3 : 2-j)-anisylindoleninespiran, b.p. 
205—2 lb ° /l-2 mm., m.p. 107° (picrate, m.p. 211°; 
methiodide, m.p. 156°). Similarly the non-cryst. 
phenylhydrazone of cyclohoxyl Ph ketone is converted 
into l-cyclohexana-‘.i-2-phenylindolmine$piran, b.p. 
195—200°/l-5 mm., m.p. 8 6 ° (picrate, m.p. 170"; 
methiodide, m.p. 204°). cycloHexyl Ph ketone dinitro- 
phenylliydrazone has m.p. 192°. cyclo Hexyl veratryl 
ketone, b.p. 221—223°/20 mm., m.p. 51° (dinitro- 
phenylhydrazone, m.p. 147°), yields a phenylhydrazone, 
m.p. 190°, transformed by AcOH into l-cyclohexane-
S-2-veratryUndoleninespiran, m.p. 152° (picrate, m.p. 
217°; methiodide, m.p. 207°). H . W.

Syn th eses in  the ser ies of chem otherapeutic- 
ally active derivatives of su lphan ilam id e. B . 
B o b r a n s k i (Arch. Pharm ., 1939, 277, 75— 8 6 ).—
2- and 4-Chloroquinoline and p-NHo-CpH4-S0 2-NH2 
a t 170—180° give p-2-, m.p. 251° (hydrochloride, m.p. 
264°), and p-4-quinolylaminobenzenesulphonamide, m.p. 
262—263° [hydrochloride, m.p. 311° (decomp.; sinters 
a t 300°)]. p-NHAc-C6H 4-S02Cl and the appropriate 
aminoquinoline in  hot C5H 5N give 5-, m.p. 258° 
(decomp.), 6 -, m.p. 282° (decomp.), 7-, m.p. 238°, and 
8-p-acetamidobenzenesulphonamidoquinoline, m.p. 193°, 
hydrolysed by 15% HC1 to the p-aminobenzenesulphon- 
amidoquinolines, m.p. 230°, 201°, 206°, and 193-5°, 
respectively. R . S. G.

Q uinoline derivatives [trypanocides].—See B.,
1939, 326.

A n tim alaria ls. I .  D erivatives of 4-aceto- 
acety l-6-m eth oxyquinoline. W. H. L i n n e l l  and 
W. R ig b y  (Quart. J. Pharm ., 1938, 11, 722—728).— 
E t  quininate w ith COMe2-N aO E t affords 4-acetoacetyl- 
G-methoxyquinoline (I) [two cryst. forms (?), m.p. 90° 
and 99°] [oxime, m.p. 182° (corr.), converted by  HC1- 
E t20  into 5-(7'-methoxy-4'-quinolyl)-3-melhylisooxazole, 
m.p. 92—93° (corr.) (phenylhydrazone, m.p. 171— 
172°), converted by dil. HC1 into 1 -phenyl-5-(l'-methoxy- 
4'-quinohyl)-3-methylptyrazole, m.p. 94° (corr.)]. (I)
w ith N H 3 yields 6-methoxy-4-(AP-x-kelo-y-amino- 
butenyl)quinoline, m.p. 253—255°, and w ith bornyl- 
amine, 6  - melhoxy-4-(Afi-oL-keto-y-bornylam i nobutenyl)- 
quinoline, m.p. 110° (corr.). F . 0 . H.

A brin  naphthalene-2-sulphonate, m .p . 192— 
194°, flavianate, decom p. 195°, picrolonate, de
com p. 285—286% and phosphotungstate.—See 
A., 1939, I I I ,  296.

aci-N itrobetaines. F. K r o h n k e  and H. S c h m e is s  
(Ber., 1939, 72, [5], 440— 445; cf. A., 1937,11, 208).— 
2 : 4-(N02)C6H 3*CH2Cl is converted by CSH SN  in 
E tO H  a t 100° into 2 : 4-dinitrobenzylpyridinum chlor
ide (I), decomp. >190° (corresponding perchlorate,

m.p. 160— 161°), also obtained less advantageously by 
the prolonged hydrolysis of 01-2 : 4-dinitrophenyl- 
phenacylpyridinium enol betaine. ¡sr-NaOH trans
forms (I) into the corresponding nitrobetaine, m.p. 
124—126°, which is regarded, on account of its dark 
colour and its ability to condense withp-NO*C6H 4‘NMe2 
in E tO H  containing piperidine to  2 : 4-dinitrophenyl- 
iV-4'-dimethylaminophenylnitrone, m.p. 198° (de
comp.), as a mesomeric equilibrium mixture of the aci- 
and the earbeniate zwitterion forms. 2 : 4-Dinitro- 
benzylisoquinolinium chloride, m.p. 180°, is converted 
by alkali into a very unstable, blue, amorphous 
product. 2 : 4 :  G-Trinitrobenzylpyridinium chloride, 
m.p. 140— 141° (decomp.) (corresponding perchlorate, 
decomp. > 2 1 0 °), obtained by the action of hot, 
conc. HC1 on <o-trinitrophenylphenacylpyridinium 
enol be ta in e ,, is converted by O-lN-NaOH or aq. 
N H E t2 into the acinitrobetaine, decomp. ~140° 
according to the rate of heating. 5-Chloro-2:4 - 
dinilrobenzylpyridinium chloride, decomp. ~190° 
(corresponding perchlorate, m.p. 174— 175°), yields a 
moderately stable betaine C12H 80 4N 3C1, slow decomp. 
~150°. 1 : 3 :  5-C6H 3Me(N02) 2 and Br a t  110° give 
3 : 5-dinitrobenzyl bromide, b.p. 177 70-3 mm., m.p. 
65—66°, converted by C5H 5N in E tO H  a t 100° into 
3 : 5-dinitrobenzylpyridinium bromide, m.p. 273— 
274° (corresponding perchlorate, m.p. 191—192°), 
whence is derived 3 : 5-dinitrophenyl-'S-4'-dimethyl- 
aminophenylnitrone, m.p. 239° (deeomp.) (or, in an 
individual case, a substance, m.p. 191°), hydrolvsed 
by 5n-H 2S 0 4 to  3 : 5-(N02 )2C6H 3-CH0, p-Nitrodi- 
phenylmethylpyridinium perchlorate, m.p. 133°, yields 
the corresponding dimethylaminophenylnilrone, de
comp. ~155°, hydrolysed to  jp-C0H 4Br3-NO2.

H. W.
H eterocyclic com pounds derived from  pyro- 

catechol ethers. I. D erivatives of 6 : 7-d im eth- 
oxyquinoline. F. L io n s  (J. Proc. Roy. Soc. New 
South Wales, 1938, 71, 242—250).— 4-Aminoveratrole 
(I) is converted by paracetaldehyde in presence of 
conc. HC1 and ZnCl2 into 6  : 7-dimethoxy-2-methyl- 
quinoline, b.p. 195—200°/4 mm., m.p. 103° (methiod
ide, m.p. 241°; ethiodide). CH2Ac-C02E t and (1) 
in presence of a  little 5N-HC1 afford Et ¡3-3 :4 -di- 
methoxyanilinocrotonate, m.p. 61°, readily cyclised in 
paraffin oil a t 270° to  4-hydroxy-C>: 7-dimethoxy-2- 
methylquinoline, m.p. 280°. Similarly 3 : 4 : 1 -  
(OEt)2C6H 3 'N H 2, CH2Ac-C02E t, and a little HC1 
yield non-cryst. Et p-3 : 4-diethoxyanilinocrotonale, 
cyclised a t  2803 to  4-hydroxy-Q : l-dieihoxy-2-me.thyl- 
quinoline, m.p. 211°; CH2Ac-C02E t and (I) a t  
160° give 4-acetoacetamidoveratrole, m.p. 59°, trans
formed by cold, conc. H 2S 0 4 into 2-hydroxyS : 7-di- 
melhoxy-4-meihylquinoline,, m.p. 235°. E t eyefohexan- 
one-2-carboxylate and (I) in presence of 5n-HC1 
afford Et 2 -3 ': 4'-dimethoryanilino-A1-cyclohexene-l- 
carboxylate, m.p. 72° (yield 90—95%), which passes 
in paraffin a t  270° into 5-hydroxy-l : 8-diniethoxy- 
1 : 2 : 3 : 4-tetrahydroacridine, m.p. >300° (hydro
chloride, m.p. 244°). Similarly, 3 : 4 : 1 -  
(OEt)2C6H 3\NH 2 gives successively E t 2 -3 ': 4’-di- 
ethoxyanilino-^-cyclohexene-l-carboxylate, m.p. 44°, 
and 5-hydroxy-l : 8-diethoxy-l : 2 : 3 : 4 -tetrahydro- 
acridine, m.p. 281°. CH2AcBz and (I) in presence of 
a little 5n-HC1 yield Ph  fJ-3 : 4-dimelhoxyanilino- A*-
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propenyl ketone, m.p. 1 0 0 °, in nearly quant, yield; it  
is converted by cold, conc. H 2S 0 4 into 6  : 7-dimethoxy-
4-phenyl-2-meihylquinoline, m.p. 142°. H. W.

H eterocyclic com pounds derived from  pyro- 
catechol ethers. II. 7 : 8-D im ethoxy- and  
5 : 6 : 7-trim ethoxy-quinolines. J .  N. G r a v e s ,
G . K. H u g h e s , and F. L io n s  (J. Proc. Roy. Soc. New 
South Wales, 1938, 71, 251—254).—3-Aminoveratrole
(I), CH2A cC 0 2E t, and 5n-HC1 a t  room tem p, yield 
the non-cryst. E t (3-2 : 3-dimeXhoxyanilinocrotonate, 
which passes in paraffin a t  280° into 4-hydroxy-l : 8 - 
dimethoxy-2-methylquinoline, m.p. 2 1 2 ° (picrate, m.p. 
230°). (I) is transformed by tho successive action of 
CH2A cC 02E t a t  145a and conc. HaS04 a t  0° into 2 - 
hydroxy-7 : S-diinethoxy-4-methylquinoline, m.p. 175°. 
E t  cyctohexnnone-2-carboxylato (II), (I), and 5n-HC1 
a t  room temp, give a non-cryst. product which 
passes a t 280° into 5-hydroxy-8 : 9-dimelJwzy- 
1 : 2 : 3 : 4 -tetrahydroacridine, m.p. 2 1 2 ° (decomp.) 
(picrate, m.p. 158°). 5-Aminopyrogallol Me3 ether
(III) , CH2Ac,C02E t, and 5N-HC1 yield an  oil which 
passes a t 280° into 4-hydroxy-5 : 6  : 7-trimethoxy-2- 
methylquinoline, m.p. 198°. 2-Hydroxy-5 : 0 : 7-tri- 
methoxy-4-methrylquinoline, m.p. 218° (picrate, m.p. 
180°), is obtained by treating (III)  w ith CH2Ac*C02E t 
a t  140° and then with conc. H 2SO,, a t 0°. 5-Hydroxy - 
6 : 7 :  8-trimethoxy-l : 2 : 3 : 4-tetrahydroacridine, m.p. 
200°, is obtained by treating (II) and (III)  w ith 5n- 
HC1 and heating the product a t  280°. A ttem pts to 
prepare l-carboxy - 2  : 3-dimethoxyphcnylthiolacetic 
acid by diazotising 2-aminoveratric acid (IV) and 
adding SH*CH2’C02H  to the solution gave only 
unchanged (IV). H. W.

isoQ uinoline com pounds. I . P .  K . P a u l  
(Science & Culture, 1936, 1, 781).—Gallic acid Me3 
ether and CH20  yield a chloromethylphthalide which 
with KCN affords the cyanomethylphihalide derivative, 
m.p. 146°, hydrolysed (10% NaOH) to  a CH2Ph-C02H  
derivative, m.p. 212°, the chloride of which with (3-vera- 
trylethylam ine gives the substituted amide, m.p. 154°; 
the last is cyclised with POCl3 to  an  isoquinoline 
derivative, m.p. 183° (hydrochloride, m.p. 208°), 
with tho emetine skeleton. Cn. A b s . (c)

H eterocyclic com pounds derived from  pyro- 
catechol ethers. V. Syn th esis of 2 : 3  : 6 : 7- 
tetram ethoxycarbazole and som e d im ethoxy- 
carbazoles. G. K . H u g h e s , F. L i o n s , J . J .  M a u n - 
s e l l , and L. E . A. W r ig h t  (J. Proc. Roy. Soc. New 
South Wales, 1938, 71, 428—434).—Gradual addition 
of Cu powder to  4-bromo-5-nitroveratrole (I) a t 
210—225° and subsequent heating of the m ixture a t 
240° gives 2 : 2'-dinitro-4 : 5 : 4 ':  5 '-tetramethoxydi- 
phenyl, m.p. 218°, reduced by Zn dust and AcOH at 
70° to  2 : 2 '■diamino-4 : 5 : 4 ':  5 '-telrameihoxydiphenyl, 
m.p. 180° [picrate, m.p. 226° (decomp.)], which is 
demethylated and extensively decomposed by hot 
dil. acids bu t is transformed by tetrazotisation and 
treatm ent with K 2S into 2 : 3 : 6 : 7 -tetramethoxy- 
carbazole, m.p. 212°. N H 2Ph (I) and anhyd. NaOAc 
a t  200—210° afford 2-nitro-4 : 5-dimethoxydiphenyl- 
amine, m.p. 91°, little affected by Zn dust and AcOH 
or by SnCl2 but reduced by Sn-conc.HCl-EtOH to
2-am ino-4: 5-dimethoxydiphenylamine, m.p. 152°. 
This is transformed by H N 0 2 a t 0 ° into 5 : 6-dimethoxy-

l-phenylbenztriazole, m.p. 128°, which passes at 
300°/partial vac. into 2 :3 -dimethoxycarbazole, b.p. 
255—260°/25 mm., m.p. 125°. Addition of 2 -chloro- 
cycZohexanone to  a  m ixture of 4-aminoveratrole and 
anhyd. NaOAc which is then heated to  170° yields 
2 : 3-dimethoxy-5 : 6  : 7 : 8 -tetrahydrocarbazole, b.p. 
255—260°/25 mm., m.p. 98°, slowly converted by 
boiling A c20  into 9-acetyl-2 : 3-dimethoxy-5 : 6  : 7 : 8 - 
tetrahydrocarbazole, b.p. 220°/2 mm., m.p. 136°.

H. W.
Structural prob lem s in  the indole group . HI. 

H alogen  com pounds. S. G. P .  P l a n t  and (M i s s ) 
A. E. J .  W il s o n  (J.C.S., 1939, 237—239).—4 : 2- 
C02H 'CcH 3C1-NH,N H 2,HC1 and q/dohexanone give 
(H2S04) 5-chlorotetrahydrocarbazole-8-carboxylic acid, 
m.p. 245° (decomp.), which, after acetylation and 
treatm ent with quinoline and Cu chromite, affords 5- 
chloro-9-acetyltetrahydrocarbazole. cycZoHexanone 
and m-C6H 4Br-NH,N H 2 w ith I I 2S 0 4 yield a mixture 
of 7-, m.p. 183° (decomp.) [9-ylc derivative (I), m.p. 
123°], and ¡j-bromotetrahydrocarbazole (9-ylc derivative, 
m.p. 137— 139°). H N 0 3 converts (I) into 7-bromo- 
10 : ll-dihydroxy-Q-acelyihexahydrocarbazole, m.p. 217° 
(decomp.), which with Ac20  loses H 20  to  form 8 - 
bromo-6-acetyl-ifi-indoxyls-piiocyclopentane, m.p. 107— 
108°. After removal of Ac, this compound is nitrated 
to  8-brotno-7 : Q-dinitro-ip-indoxyls'piiocyclopentane, 
m.p. 202°, which with N H 2P h gives the 7 : 9-dinitro-
S-anilino-com-pomvl(II), m.p. 235°. 7-Chloro-9-acetyl- 
tetrahydrocarbazole and H N 0 3 yield 7-chloro-l0 : 11- 
dihydroxy-Q-acetylhexahydrocarbazole, m.p. 205—206°, 
which is converted by a similar series of reactions into
(II). Treatm ent of 5-bromo-9-acetyltetrahydrocarb- 
azole gives only 5-bromo-7-nitro-9-acetyltetrahydro- 
carbazole, m.p. 217°. F . R . S.

H eterocyclic com pounds derived from  pyro- 
catechol ethers. III. S yn th esis of 1 : 2-d im eth-  
oxyacridine. J . N. G r a v e s , G . K . H u g h e s , and
F. L io n s  (J. Proc. Roy. Soc. New South Wales, 1938, 
71, 255—258).—3-Aminoveratrole, o-C6H 4B r'C 0 2H, 
Cu powder, and anhyd. K^COj in boiling amyl alcohol 
give 2  : 3-dimethoxydip}ienylamine-2'-carboxylic acid
(I), m.p. 162°. Gradual addition of Cu-bronze and 
anhyd. K 2C03 to  2-aminoveratric acid in boiling 
PhB r affords 2 : 3-dimethoxydiphenylamine-Q-carboxylic 
acid (II), m.p. 155°. PC16 in boiling CS2 cyclises (I) 
and (II) to  1 : 2-dimethoxyacridone, m.p. 225°, reduced 
by N a and abs. E tO H  to  1 :2 -dimethoxydihydro- 
acridine, m.p. 218°, which shows a  vivid blue fluores
cence in E tO H  and is oxidised (K^Cr20 7-dil. H 2S 0 4) to  
1 : 2-dimethoxyacridine, m.p. 189° [picrate, m.p. 220° 
(decomp.)]. H . W.

H eterocyclic com pounds derived from  pyro- 
catechol ethers. IV. S yn th eses of d im ethoxy- 
benzacridines. G . K . H u g h e s , F. L i o n s , F. H .  
M o n a g h a n , and T. W il k in s o n  (J. Proc. Roy. Soc. 
New South Wales, 1938, 71, 421—429).—4-Amino- 
veratrole (I) is converted by PhCHO a t  100° into
4-benzylideneaminoveratrole (II), m.p. 71°, and by 
piperonal into 4-piperonylideneaminoveratrole (III), 
m.p. 107°. P-C10H 7'OH and (II) a t 210° give 7 : 8 - 
dimethoxy-o-phenyl-3: 4-benzacridine, m.p. 205° 
(hydrochloride-, picrate, m.p. 289°; methiodide, m.p. 
223°), and 7 : 8-dimethoxy-5-phenyl-o : 10-dihydro-l : 2-
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benzacridine, m.p. 198° (Ac derivative, m.p. 228°). 
Similarly, (III) and ¡3-C10H 7-OII yield 6  : 7-dimethozy- 
o-piperonyl-3 : 4-benzacridine, m.p. 245° (hydrochloride, 
m.p. 228°; picrate, deeomp. 269°), and 6  : 7-dimethoxy-
5-pipero?iyl-5 : 10-dihydro-l : 2-benzacridine, m.p. 242° 
(Ac derivative, m.p. 258°). (I), its hydrochloride, and 
40% CH20  yield 2  : 2'-diamino-4 : 5 : 4 ':  5'-tetrameth- 
oxydiphenylmethane, m.p. 140° [dihydrocldoride, m.p. 
220°; picrate, m .p. 190—195° (decomp.); Ac2 deriv
ative!, which can bo diazotised and coupled with 
p-C10H 7*OH to  a red d y e ; attem pts to  transform  it 
into an acridine derivative were unsuccessful.

H. W.
D erivatives of 4-hydroxy qu inoline. G. K.

H u g h e s  and P. L io n s  (J. Proc. Roy. Soc. New South 
Wales, 1938, 71, 458—461).—Equimol. quantities of 
amine and p-keto-ester are mixed and in some cases 
gently heated on the w ater-bath. I f  the intermediate 
arylamino-ester crystallises i t  is filtered and purified. 
If not cryst. i t  is dissolved in E t20  and the solvent is 
removed. The intermediates are cyclised by first 
warming a t 1 0 0 ° and then adding them  to  liquid 
paraffin a t  280°. The following Et arylamino-A1- 
cyc\ohexene-2-carboxylates aro derived from E t  cyclo- 
hexanone-2-car boxy la te ; o-toluidino-, m.p. 84°; p- 
bromoanilino-, m.p. 78°; p -xenylamino-, m.p. 107°;
0-anisidino-, m.p. 80°; p -anisidino-, m.p. 71°; p- 
phenetidino-, m.p. 87°; p -carboxyanilino-, m.p. 166°;
3-acenaphtheneamino-, m.p. 122°. The following 
substituted tetrahydroacridines are described : 1 -, m.p. 
>300°, and 3-methyl-, m.p. > 300°; 1-, m.p. 278°, and
3-methoxy-, m.p. 284°; 1-, m.p. 237°, and  3-ethoxy-, 
m.p. > 300°; 2 : 3 - ,  m.p. > 300“, and 3 : 4-benzo-, m.p. 
>300°; 1-, m.p. 200°, and 3-phenyl-, m.p. > 300“ ;
3-nitro-, m.p. > 300°; 3 -bromo-, m.p. > 300°; 1-, 
m.p. 260°, and 3-chloro-, m.p. > 300°; 1 : 3-dichloro-, 
m.p. 296°; 3-carboxy-, m.p. > 300°; 3-carbethoxy-, 
m.p. > 300°; 3-acetamido-, m.p. >300°; compounds 
C19H 17ON, m.p. >300°, and C ,5H 17ON, m.p. 255°, 
from 3-aminoacenaphthene ana  p-xylidine respec
tively. Tho following 4~hydroxy-2-methylquinolines 
are described. 6 -, m.p. >300°, and 1-bromo-, m.p. 
> 300°; 8-phenyl-, m.p. 280°; 6-acetamido-, m.p. 
> 300°; 8 -chloro-, m.p. 220°; 6  : 8 -dichloro-, m.p. 
290°. H. W.

S yn th esis of pharm acologica lly  im portant 
am in es. X II. D i- and tetra-hydrobenzisoquin- 
olines as protozoa-poisons. K. K i n d l e r , W. 
P e s c h k e , and G. P l u d d e m a n n  (Arch. Pharm ., 1939, 
277, 25— 32; cf. A., 1936, 200).—Hydrogenation 
(Pd-C) of p-Ci0H 7-CH2-CN (prep, from 2 -C10H 7Me by 
way of 2-C10H 7-CH,Br) in  H 2S 0 4-A c0H  a t  room 
tom p./l atm . givos 60% of 2-C10H /[C H 2]2,N H ,, b.p. 
168—169°/19 mm., the Bz derivative, new m.p. 142— 
143°, of which w ith P0C13 in boiling xylene gives 56% 
of l-phenyl-3 : 4-dihydro-G : 7-benzisoquinoline (I), m.p. 
127—128°. The 3 : 4-diethoxybenzoyl derivative, m.p.
144— 146°, gives similarly 1-3 ': 4'-diethoxyphenyl- 
3 : 4-dihydro-G : 7-benzisoquinoline (II), m.p. 148— 
149°. l-C^oH/CH^-CN gives similarly
1-C10H 7-[CH2V N H 2, b.p. 178—181720 mm. (Bz 
derivative, new m.p. 96°), and l-phenyl-3 : 4-dihydro- 
5 ;  %-benzisoquinoline (III) , m.p. 78—80° (picrate, 
m.p. 200—202°). Hydrogenation (Pd-B aS04) of (I)

l  (a ., n . )

and (III)  gives 1-phenyl-l : 2 : 3 : 4-tetrahydro-G : 7-
(IV), m.p. 124— 125° (and a  by-product, m.p. 229— 
230°), and -5 : 6-benzisoquinoline (V), m.p. 103—104°, 
respectively. (I), (II), (III), (IV), and (V) are 2-4,
1-6, 2-0, 11-0, and 7-5 times, respectively, as effective 
as quinine against protozoa. R. S. C.

Synthetic substances a llied  to strychnine. F. 
L io n s  (J. Proc. Roy. Soc. New South Wales, 1938, 
71, 192—208).—E t2 a-acetyl-a-methylglutarate is 
hydrolysed by conc. HC1 to  y-acetyl-?i-valeric acid
(I), b.p. 148— 1510/11 mm. [semicarbazone, m.p.
159—162° (decomp.)]. This is converted by 
o-NH2-C6H4-CHO and NaOH in E tO H  into y-2- 
quinolyl-n-valeric acid, m.p. 133°, transformed by 
successive treatm ents with N a-H g and boiling HC1 
into y-2-1 : 2 : 3 : 4-tetrahydroquinolyl-n-valeric an
hydride (II), CH2< g H |“ § 5 g ^ ! : g ^ ,  m.p. 80°,
which in 60% H 2S 0 4 gives a transient, deep purple
coloration on addition of a little aq. K^CtjO^
Similarly isatin and (I) yield 4-carboxyquinolyl-2-y-
valeric acid, m.p. 248—249°, which loses C 02 when
heated above its m.p., giving an oil from which (II)
cannot be isolated. Successive additions of E t cyclo-
hexanone-2-carboxylate and CH2Cl-CH2-C02E t to
K O E t-E tO H  give E t 2-carbethoxycyclohexanone-2-$-
propionate, b.p. 156— 158°/2 mm., hydrolysed by
HC1 to  cyclohexanone-2-fi-propionic acid (III) , b.p.
183— 184°/12 mm., m.p. 62° (semicarbazone, m.p. 194°
(decomp.)]; E t (IV), b.p. 140—143°/12 mm., and Me,
b.p. 133—1340/12 mm., esters], cyc\oHexanone-2-$-
propionamide, m.p. 162— 163°, passes above its m.p.
into 2-lceto-l : 2 : 3 : 4 : 5 : 6 : 7 :  8-octahydroquinoline,
m.p. 142°. Isatin, (III) , and KOH in H ,0  a t  100°
afford 5-carboxy-l : 2 : 3 : 4-tetrahydroacridyl-1 -p-pro-
pionicacid, m.p. 307—308° (decomp.), decarboxylated
a t  310° to a  brown oil containing a  little 1 : 2 : 3 : 4-
lelrahydroacridyl-1 - ̂ -propionic acid (V), m.p. 164—
165°. E t 5-carboxy-l : 2 : 3 : 4-tetrahydroacridyl-1 -p-
propionate, m.p. 174° (monohydrate, m.p. 100°), is
described. (IV) is condensed with o-NH2 'C6H 4*CHO

riTT r'Tj r'{~\ i and the product is hvdro- CH, CH, C 02E t lysod tQ ^  in ?5%  -deld
NIIPh-N’H , and (IV) give Et 
1 : 2 : 3 :4  -tetrahydrocarbaz- 
olenine-ll-$-propionate (VI), 
b.p. 225—228°/15 mm.
(methiodide, m.p. 165°), 
hydrolysed to  1 : 2 : 3 :4- 

tetrahydrocarbazolenine-ll-$-propionic acid, m.p. 226°. 
Condensation of 2-ethylq/cfohexanone and NHPh'NELj 
gives 1-ethyl-l : 2 : 3 : 4-tetrahydrocarbazole, b.p. 200— 
205°/16 mm., and 11-ethyl-1 : 2  : 3 : 4-tetrahydrocarb- 
azolenine, b.p. 160— 161°/16 mm. (picrate, m.p. 147°; 
yellow and red methiodides, m.p. 153° and 94° re
spectively; almost colourless ethiodide, m.p. 192°).

H. W.
A n th raq u in o n e  g ro u p . I . l-A m in o -2 -an ilo -  

m e th y la n th ra q u in o n e . G. B. Ch ip f a  and R. C a -
r a c c i  (Gazzetta, 1938, 6 8 , 820—825).— l-Amino-2- 
anilomethylanthraquinone, m.p. 213° (G.P. 343 064- 
346,188; cf. A., 1922, i, 942), in boiling PhCHO gives
4-anilo-5-phenylanthraquinono-V: 2 ':  2 : 3-pyrrole, m.p. 
260°, also obtained from the  CHPh". derivative, m.p.

(VI.)
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321—325°, of l-aminoanthraquinone-2-aldehyde (loc. 
cit.) and N H 2Ph a t 185°. E . W. W.

D erivatives of 2' : 3'-indeno-5 : 6-quinoline.
G. K. H ughes, F . L ions, and L. E . A. W e ig h t (J. 
Proc. Roy. Soc. New South Wales, 1938, 71, 449-— 
457).—2-Aminofiuorene (I) and CH2Ac-C02E t in pres
ence of a little HC1 a t  100° give Et $-2-fluorenyl- 
aminocrotonate, m.p. 96°, eyelised in  paraffin oil a t 

280° to 4-hydroxy-2-methyl-2' : 3'- 
indeno-5 : 6-quinoline (II), m.p. 
>290°, which gives a blue fluor
escence in E tO H ; the picrate 
has m.p. 231° (decomp.). Addi
tion of (I) to  CH2Ac'C02E t a t  160° 
gives 2 -acetoacetmnidofluorene,

m.p. 145— 146°, transformed by cold, cone. H 2S 0 4 into 
2-hydroxy-4-mcthylindeno-2’ : 3'-5 : 6-quinoline, m.p. 
205° (decomp.). E t c?/c7ohexanone-2-earboxylate and
(I) in presence of acid a t 100° afford Et 1-2' -fluorenyl- 
amino-p'-cyc\ohezenc-2-carboxylate, m.p. 1 1 0 °, eyelised 
a t 290° to 5-hydroxyindeno-2' : 3 '-l : 2 : 3 :4 -tetrahydro- 
0  : 1-acridine, m.p. >300°. Paracetaldehyde, (I), HC1 
(d 1-19), and ZnCl2 a t  100°, followed by boiling the 
product with 2-5n-HC1 and treatm ent of it  with 
N aN 02, give 2-methylindeno-2' : 3'-5 : 6-quinoline, m.p. 
(indef.) 145— 159° [methiodide, m.p. 243° (decomp.]. 
Gradual addition of (I) in boiling E tO H  to  AcC02H 
and PhCHO in boiling E tO H  yields 2 -phenylindeno- 
2 ':  3'-5 : 6-quinoline-4-carbotcylic acid, m .p. 272° after 
darkening a t  250°. Similar processes lead to 3-piper- 
onyl-, decomp, about 245° after darkening a t 220°, 
and 2-ji-anisyl-, decomp, about 255°, -indeno-2’ : 3 '-5 : 6 - 
qu inoline-4 - carboxyl ie acid. 2-Aminofluorenone (III) 
(dinitrophenylhydrazone, m.p. 287° after darkening a t 
265°) and CH2Ac2 in presence of a trace of HC1 a t 
100° afford M e  p-2-fl.uorenonylaminoprope.nyl ketone, 
m.p. 145— 140°, converted by cone. H 2S 0 4 a t 0° into 
2 : 4-dimcthyl-V-keto-2' : 3 '-indcno-5 : 6-quinoline, m.p. 
126°. AeC02H  and PhCHO transform  (III) into 
2-phenyl-V-ketoindeno-2':3'-5 : 6-quinoline-4-carboxylic 
acid, m.p. 205° (decorap.) after darkening a t  185°, 
whilst 2-piperonyl-l'-ketoindeno-2' : 3'-5 : 6 -quinoline-
4 -carboxylic acid, m.p. >290°, is derived from (III), 
AcC02H, and piperonal. H . W.

Substitu ted  vinylbarbituric acids. I I .  a- 
M ethylpropenyl derivatives. A. C. Co p e  and
E. M. H a n c o c k  (J. Amor. Chem. Soc., 1939, 61, 353— 
354; cf. A., 1939, II , 127).— CHMe:CR-CAlk(C02E t)2, 
CO(NH2) 2 [or NHMe-CO-NH2 or CS(NH2)2], and 
N aO E t-E tO H  give 5-methyl-, m.p. 189-5—-190-5°,
5-ethyl- (I), m.p. 154—155°, 1-methyl-5-ethyl-, m.p. 
103— 104°, 5-propyl-, m.p. 157— 159°, 5-allyl- (II), 
m.p. 126— 127°, and 5-butyl- (III), m.p. 166— 167°, 
-5-a-methylpropenylbarbituric acid and 5-propyl-5-a- 
methylpropenylthiobarbituric acid, m.p. 163— 165°, 
which are mixtures of cis- and iraws-isomerides, since 
w ith 0 3 they give only traces of CH20  (derived 
from the cyclic portion of the mol.) but require 
m any recrystallisations to  reach const, m.p. 
CN-CR(CMe;CHMe)-C02E t gives, by way of the 
imine, (I) and (III) (with a little  nitrile), which 
are stcrically purer. Of these products (II) is the 
most effective anaesthetic. R . S. C.

P iperazine derivatives from  am ino-alcohols.
J . P .  B a in  and C. B . P o l l a r d  (J. Amer. Chem. 
Soc., 1939, 61, 532).—OH-CH,-CHMo-NH„ 
NH(CH 2-CH2-OH)2, and NHPh-[CH2]2-OH with H 2-  
Cu-Cr20 3 a t 250—275° give 20—50% of trans-2 : 5- 
dimethyl-, 1 : 4-di-(p-hydroxyethyl)-, m.p. 134—135°, 
and 1 : 4-diphenyl-piperazine, respectively.

R . S. C.
H om ologues of a lloxandim ethylam inoan il [di- 

m ethylam inobarbiturylideneaniline] and (barb- 
iturybdenim inodim ethylam inophenyljd ialuric  
acids. H . R u d y  and K . E. Cr a m e r  (Ber., 1939, 
72, [£], 227—248; cf. A., 1938, I I ,  336).—If  the 
condensation of o-NH2-C6H 4-NMe2,HCl and alloxan (I) 
is effected in  presence of a large excess of (I), the 
formation of aUoxan-2-dimethylaminoanil (II) is 
almost entirely suppressed and two substances result, 
one of which, distinguished by its solubility in anhyd. 
C5H 5N, is o-4-dimelhylamino-3'-barbituryliden£imino- 
phenyldialuric acid (III),

C0 < N H -C 0 > C(0 I I )-C«H 3 ( ^ rc2),N:^ C 0 l l > C0-
(III) forms a tetrahydrate, m.p. 265—270° (de
comp.) when rapidly heated in  a bath  preheated to 
235—240°, and a, monohydrate, m.p. 260—270° when 
rapidly heated in  a  bath  preheated to  235—240°, 
either of which is converted by boiling H 20  or dil. 
AcOH into a sparingly sol. y-form. The three forms 
are closely similar to one another, give a weakly 
acidic solution in  H ,0 , dissolve slowly in  aq. N aH C 03, 
and evolve N H 3 copiously when boiled w ith 30% 
NaOH. The sol. bu t not the insol. form of (III) is 
converted by CH2N 2 into the hygroscopic Mei  de
rivative, m.p. 228°, insol. in  dil. NaOH a t  room temp.
( I ll)  is transformed by Ac20  in boiling C6H 5N into an 
A c  derivative, which melts initiallly a t  180—230° 
bu t becomes progressively less sol. as purification 
proceeds and finally lias m.p. >430°. (IH ) is ob
tained by the condensation of (II) and (I) in  presence 
of HC1. CH2N 2 in  COMe2 transforms (II) into 
dimethylalloxan-2-dimethylaminoanil, m.p. 186° and 
m.p. 250° (decomp.) after re-solidification and soften
ing a t  230°; it  is insol. in cold 15% NaOH, freely sol. 
in  cold 2n-HC1 . I t  does not yield a picrate. Similarly 
5 : 4'-dimethylaminophenyldialuric acid is converted 
by CH2N 2 in  MeOH-COMe2 into 5-4-dimethyl- 
aminophenyldimethyldialuric acid, m.p, 168—169°, 
transformed by Ac20  in boiling C5H 5N  into the A cx 
derivative, m.p. 149— 150°. 4 : 5-Dinitro-o-xylene is 
converted by NHMe2 in  E tO H  a t  100° into 4-nitro-5- 
dimethylamino-o-xylene, b.p. 174°/I5 mm., m.p. 49— 
50° (picrate, m.p. 141— 142°; hydrochloride, m.p. 149°), 
reduced (Pd-CaC03 in MeOH a t  40—50°) to  4- 
a m ino-o-dimcthijlam ino- o - xylene (II), b.p. 133°/15 mm., 
m.p. 15—20° [picrate, m.p. 163° after softening a t 
153°; hydrochloride, m.p. 148—153° (decomp.); 
Ac  derivative, m.p. 124°, and its hydrochloride]. (IV) 
condenses w ith (I) in acid medium to alloxan-5-2'- 
dimethylamino-4’ : 5 '-dirnethylanil, m.p. 248° when 
rapidly heated or deeomp. >300° when slowly heated. 
I t  reduces A gN 03 and Fehling’s solution and gives 
a sparingly sol. Na salt, and is not produced when the 
condensation of (IV) and (I) is attem pted in E tO H  in 
absence of acid. Also the am ount of crude condens
ation product formed from (IV) and <2 equivs. of (I)
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is■ > is produced with an  equiv. am ount of (I). Since 
this is not the case w ith other similar diamines it 
follows th a t a dialuric acid is not formed in the present 
instance. CH2N2 converts (IV) suspended in  COMe2 
into dimethylalloxan-5-2'-dimethylamino-4:' : o’-di- 
metliylanil, m.p. 175° and m.p. 268° (slight decomp.) 
after re-solidification. (IV) is degraded by boiling 
20% NaOH to 2 -dimethylatnino-4 : 5-dimethylphenyl- 
iminomalonimide, m.p. 260° (decomp.). 3 : 1 : 4 -  
NH2'C6H 3Me-NMe2 and (I) in  presence of HC1 yield 
alloxan-5-2'-dimethylamino-5'-methylanil, m.p. 248° 
when rapidly heated, whence (CH2N2) dimeihylalloxan- 
5-2'-dimethylamino-5'-methylanil, m.p. 174— 175° and 
m.p. 246° (slight decomp.) after re-solidification and 
softening a t 220°. In  presence of a large excess of (I), 
3 : 1 :  4-NH2-C0H 3Me,NMe2 affords 5-4'-barbiturylid- 
eneimino-5'-dimethylamino-2'-methylphenyldialuricacid, 
m.p. 257° (decomp.) (Me derivative, m.p. 221°). 
4 : 1 :  3-NO2-C0H 3Mc-OH is converted by NaOH and 
Me2S04 into the Me ether, b.p. 166717 mm., m.p. 
62°, whence 4 : 1 : 3-N02 -C6H 3Me*NHMe, which is 
transformed by Me2S 0 4 and NaOH into 4-nilro-?>- 
dimethylamino toluene, b.p. 128°/3 mm., m.p. 41° 
(picrate, m.p. 127°). This is reduced (Pd-CaC03-  
MeOH) to  ‘i-amino-3-dimethylaminotoluene, b.p. 86°/3 
mm. [picrale, m.p. 143°; hydrochloride, m.p. 204° 
(decomp.); Ac  derivative, m.p. 109—110°], which 
condenses w ith (I) to  alloxan-5-2'-dimethylamino-4'- 
methylanil, m.p. 248° when placed on a block preheated 
to this temp., otherwise a  slow transform ation w ithout 
m elting; dimethylalloxan -5 -2 '-  dimethylamino - 4'- 
metliylanil has m.p. 173—174° and, after re-solidific- 
ation, m.p. ~270° (decomp.). 5-3'-Barbiturylidene- 
itnino-4:'-dimethylamino-6 ' -methylphenyldialuric acid
has m.p. 235—240° (decomp.). o-C6H 4(NMe2 ) 2 re
duces (I) to  alloxantin. H. W.

P y rim id in es.—See B., 1939, 326.
Q uinazolines and p yrim id in es.—See B., 1939, 

246.
O xid ising  action of selen iu m  dioxide. (S ig n a .) 

L. M o n t i  (R.C. A tti Accad. Lincei., 1938, [vi], 2 8 ,96— 
99).—4-Hydroxy-2-nicthylquinazolinc (I) is oxidised 
by Se0 2 in AcOH, a t  50—60°, to  4-hydroxyquinazoline- 
2-aldehyde, decomp, from 210°, which with M eN02 in 
E tO H  (NHMe2) gives $-nitro-a.-(4:-hydroxy-2-quin- 
azolyl)ethyl alcohol, m.p. 216—218°. The prep, of (I), 
or of 4-hydroxyquinazoline, is improved by heating 
o-NH2-C6H 4-C02H  with N II2Ac or H C 0 2N H 4 respec
tively in  heavy petroleum a t 240° for 15—20 min.

E. W. W.
C hem ilum inescence of 3-am inophthaIhydraz- 

ide. F. H. S t r o s s  and G. E . K . B r a n c h  (J. Org. 
Chem., 1938, 3, 385—404).—In  solutions containing 
an  excess of Fe(CN)6" ' and H 20 2 the glow of 3-amino- 
phthalhydrazide puminol (I)] ceases because of the 
removal of (I) by a two-unit oxidation. In  acid 
solution the product can be reconverted into (I) by 
Fe(C N )."" and hence the loss of N during the oxid
ation of (I) is a  slower reaction following two units 
of oxidation which probably leads to  the  substance
N H 2-C6H3< C 0.^ . Although this oxidation is the
fastest change decreasing the luminescence, the re
action  2Fe(CN)6" ' +  2 0 H ’ +  H 20 2 -> 2Fe(CN)6" "  +

2H20  -f- 0 2 is sufficiently rapid to  decrease the 
[Fe(CN)6'"] sufficiently to  diminish the glow and to  
introduce sufficient Fe(CN)6" "  into the mixture to  
affect markedly the  brightness during the glowing 
period. The decomp, of H ;0 2 is not sufficiently rapid 
to  affect the luminescence. The subsequent changes 
in which N 2 is evolved and further oxidations occur 
are immaterial to  the study of luminescence as they 
occur chiefly after the glow has ceased. The ra te  of 
decay of the luminescence is measured by use of a 
flow method and a  photo-electric cell. From these 
measurements i t  appears probable th a t a  more and a 
less luminescont reaction are compoting for a  product 
of a  preliminary change. The more luminescent 
oxidation is by H 20 2, the less by Fe(CN)6'" . OH' 
either hinders the  more luminescent oxidation or 
helps the less. The more rapid preliminary reaction 
is a reversible oxidation by Fe(CN)6" ' helped by 
OH'. The intermediate is a one-unit oxidation pro
duct C8H 60 2N 3 of ( I ) ; the final product is a two-unit 
oxidation product of (I). The most probable scheme

is -* n h 2-c,N H 2-C6H 3< g g ; g H
. c o - c 6h 3- n h ;N H -'C rH o'CO

6 -N H > N‘N<mi-CO

TT /C O -N

(III).

(II) ^  

(II) +

+  N H 2-C6H 3< g > $ H . The

H A  -> N H 2-C6H 3< ^ g ; g £ H  +  OH. OH +  (III)  +
XT,r  .P t ,  ^C O-N-OH 
JN112  L -c^s^qo-X H
efficiency of luminescence and the effect of variation 
of temp, are discussed. H . W.

Syn th esis of 2-am inom ethylbenzim inazole and  
related  su b stan ces. G. K. H u g h e s  and F. L io n s  
(J. Proc. Roy. Soc. New South Wales, 1938, 71, 209— 
222).—o-C0H 4(NH2 ) 2 is converted by CH2C1-C02H  in 
boiling 4n-HC1 into 2-chloromethylbenziminazole (I), 
m.p. 160—161°, better obtained by the action of 
SOCl2 on 2 -hydroxymethylbenzirninazole (II) in 
CHC13; attem pts to  replace Cl in (I) by N H 2 were not 
successful. (I) is transformed by o-NH2’C6H 4 'C0 2 Me 
or the requisite sec. base into the following -methyl- 
benzimiiiazoles; 2-o-carbomethoxyanilino-, m.p. 216°; 
2-methylanilino-, m.p. 2 0 2 °; 2 -diphenylamino-, m.p. 
215°; 2-piperidino-, m.p. 193—194° (softens a t 180°); 
2-nwrpholino-, m.p. 211°. (II) in MeOH is trans
formed by Me2S 0 4-N a 0 H  into \-methyl-2-hydroxy- 
methylbenziminazole, m.p. 143—144°, or (hydrated) 
m.p. 105°, converted by SOCI2 into l-methyl-2-chloro- 
meihylbenziminazole, m.p. 94“, which appears to 
undergo a complex reaction -with N H 3. I t  gives 
\-methyl-2-anilinomethyl-, m.p. 118°, and -2-methyl- 
anilinomethyl-, m.p. 145°, -benziminazole. 
N H Ph,CH2’C02H and o-C gH ^N H ^ yield 2-anxlino- 
methylbenziminazole, m.p. 162°, when cautiously 
melted together. o-CgH 4(NH2 ) 2 and 
0 -C6H4(C0 )2N-CH2-C0 2H yield a  substance free from 0 . 
2-Benzamidomethylbenziminazole (anhyd. or hydrated), 
m.p. 231°, obtained in excellent yield from o- 
C6H 4 (NH2)2 and hippuric acid, ia hydrolysed by boil
ing cone. HC1 to  2-aminomethylbenziminazole dihydro
chloride, m.p. 263° (also hyd ra ted ); the  correspond
ing trihydrated base, m.p. 53°, gives a gum when 
dried in vac. over cone. H 2S 04. 2-Acetamidomethyl- 
benziminazole has m.p. 200°. SH-CH2 ,C02H  and
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o-C6H 4(NH2) 2 in boiling n-HCI give 2-thiolmethyl- 
benziminazole, m.p. 158°, with (?) tho corresponding 
disulphozide, C10H 14O2N4S2, m.p. 182°. The following 
-benziminazoles are prepared from o-C6H 4(NHo) 2 and 
the requisite a c id : 2-phenoxymethyl-, m.p. 162°; 
2-methoxy methyl-, m .p. 136°; 2-benzyl-, m.p. 187°; 
2-$-phenylethyl-, m.p. 186°; 2 -p-nilrobenzyl-, m.p. 
215°; 2-o-nitrobenzyl-, m.p. 217°; 2-p-aminobenzyl-, 
m.p. 213°. H. W.

H eterocyclic  co m p o u n d s d e riv ed  f ro m  5- an d  
8 -am in o q u in o lin e . S. J . H a z l e w o o d , G. K .  
H u g h e s , and E. L io n s  (J. Proc. Roy. Sci. New South 
Wales, 1938, 71, 462—474).—8-Aminoquinoline (I),
b.p. 174°/26 mm., 164°/19 mm., is reduced by N a 
and boiling abs. E tO H  to  8-amino-\ : 2 : 3 : 4 -tetra- 
hydroquinoline (II), b.p. 145°/2 mm. (picrate, m.p. 
178°), which darkens rapidly on exposure to air. I t  
passes in boiling H C 02H  into 1 :7 -trimethylenebenz- 
im imzole [5:Q-dihydroquinolino-1:3-diazole], m.p. 148°. 
W ith boiling Ac20  (II) yields 2-methyl-l : 7-trimethyl- 
enebenziminazole, m .p. 128°, whilst w ith boiling 
E tC 02H  and CH2Ph-C02H  i t  affords 2-ethyl- (III),
b.p. 195o/20 mm., m.p. 8 6 °, and 2-benzyl-, m .p. 109°, 
-1 : 7-trimethylenebenziminazole. (II) and 
OH-CH2-CO,H or (I) and 0H-CH 2-C02H  in presence 
of boiling 4n-HC1 give 2-hydroxymethyl-l : 7-trimethyl
enebenziminazole, m.p. 183°, whilst w ith 
0H-CHMe-C02H  and ¿Z-0H-CHPlrC02H  respectively 
there are obtained 2-a-hydroxycthyl-, m.p. 142°, and
2-oc-hydroxybenzyl-, m.p. 205°, -1 : 7-trimethylenebenz
iminazole. 0 H ‘CPh2-C02H  and (I) yield 2-a-hydroxy- 
benzhydryl-l : 7-trimethylenebenziminazole, m .p. 275°. 
W ith an excess of AcC02H  (II) affords 3-keto-2-methyl- 
6  : 7-dihydroquinolino-1 : 4 -diazine, m .p. 113°. 
CH2Ac'C02E t containing dil. HC1 converts (II) a t 
room temp, into Et fi-S-tetrahydroquinolylaminocrolon- 
ate, m.p. 56—57°, cyclised in  paraffin a t  280° to  (III). 
Benzoin and (II) do not appear to react in E tO H  bu t 
if fused together they  yield dl-2 : 3-diphenyl-G : 7-di- 
hydroquinoto-1 :4 -diazine, m.p. 146°. W ith Ac2 in 
E tO H  a t 0° (II) gives a compound, C22H 26N4, m.p. 123°, 
which appears to  be an  anil from 2  mols. of the  base 
and 1 mol. of Ac2. Anhyd. alloxan and (II) in  warm 
E tO H  give a  compound, Cj3H 1(,0 2N4, m.p. 255°, 
whereas in  AcOH containing H 3B 0 3 a t 20° they  yield 
a substance, (?) C13H 10O2N4, m.p. >320°. Treatm ent 
of (I) with CH2Ac-C02E t and dil. HC1 a t 100° and 
heating of tho product a t 270° affords A-hydroxy-2- 
methyl-1 : IQ-phenanthroline, m.p. 196° after softening 
a t  193°. Gradual addition of (I) to CH^Ac-COjEt a t 
140—160° leads to  8-acetoacetamidoquinoline, m.p. 
93°, which could no t be cyclised by cone. H 2S 04. 
Similarly the cyclisation of M e $-8-quinolylaminopro- 
penyl ketone, m.p. 95°, obtained from (I) and CH2Ac2 
a t  100°, could no t be achieved by conc. HjSO,,, P 40 1(?, 
or POCI3 . T reatm ent of 5-aminoquinoline (IV) with 
CH2Ac-C02E t and dil. HC1 a t  100° and heating of the 
product to  270° yields 7-hydroxy-9-?ncthyl-i: 10- 
phenanthroline, m .p. >345°. Similar treatm ent of
(IV) w ith E t  cycZohexanone-2-carboxylatc appears to 
yield the expected acridine derivative, incipient de
comp. 250°, bu t an  analogous product could not be 
obtained similarly from (I). Gradual addition of 
CH2C1-C0C1 in C H C I3 to  (I) in  CHC13 a t 0 ° leads to

8-chloroacetamidoquinoline, m .p. 132°, which passes at 
2 0 0 ° into anhydroglycoUylaminoquinolinium chloride, 
the aq. solution of which gives an  immediate ppt. of 
AgCl when treated  w ith A gN 03-H N 0 3. H . W.

B in u c le a r  is o m e r is m  of d ip h en y l ty p e . III.
G. K . H u g h e s , P . L i o n s , J . J .  M a u n s e l l , and T. 
W il k in s o n  (J. Proc. Roy. Soc. New South Wales, 
1938, 71, 406—420; cf. A., 1934, 82).—y-o-Carboxy- 
phenylpentane-|38-dione (I) condenses w ith NoH4 ,H20 
in  boiling E tO H  to  4-o-carboxyphenyl-3 : 5 -Aimethyl- 
pyrazole, m.p. 250°, and w ith N H Ph’N H 2 to  1-phenyl- 
4=-o-carboxyphenyl-3 : 5-dimethylpyrazole, m.p. 247°, 
which could no t be resolved into its optical antipodes 
because of its weakness as an  acid and its inability 
to  form satisfactory alkaloidal salts. CH2Ac2 and 
p-carboxyphenylhydrazinc afford \--p-carboxyphenyl- 
3 : 5-dimethylpyrazole, m.p. 158°, w hilst (I) similarly 
gives 1 - p - car 6  oxyphenyl-4 - o - carboxyphe ?iyl-3 : 5-di
methylpyrazole, m.p. 133°; th is gives a strychnine 
salt, m .p. 187°, which has no t been completely 
examined. p-Carbethoxyphenylhydrazine is con
verted by CH2Ac2 into l--p-carbethoxyphenyl-3 : 5-di
methylpyrazole, m.p. 65°, and by (I) into ‘i-o-carboxy- 
phenyl - 1 - p  - carbethoxyphenyl - 3 : 5 -  dimethylpyrazole, 
m.p. 139°. W ith N H 2-CO-NH-NH2, (I) yields 4-o- 
carboxyphenyl-3 : 5-dimethylpyrazole - 1 - carboxylamide, 
m.p. 189°. Homophthalic acid and 1 -o-aminophenyl- 
piperidine (II) a t  180° afford 1 : 3-diketo-2-o-piperidino- 
phenyl-1 : 2 : 3 : i-tetrahydroisoquinoline, m.p. 143° 
(!GHPh derivative, m.p. 160—161°), which does not 
appear to  give quaternary N H 4 salts. 1 : 2 : 4 -  
CgH3Cl(N0 2 )2 and (II) a t  100° yield 2 : 4-dinitro-2'- 
piperidinodiphenylamine, m.p. 174°, reduced (SnCl2-  
HCl-Sn in  boding EtOH) to  2  : 4-diamino-2'-piper
idinodiphenylamine, m .p. 157°. E t phenacylaceto- 
acetate (III)  is converted by 4-aminoveratrole in 
boiling E tO H  containing AcOH into E t 5-phenyl-l- 
3' : 4:’-dimethoxyphcnyl-2-methylpyrrole - 3 - carboxylate, 
m.p. 115°, by o-NH2-C6H 4 'C 02H  into Et 5-phenyl-l-o- 
carboxyphenyl-2-mcthylpyrrok-3-carboxylatc, m.p. 110°, 
and by o-C6H 1Ph-NH 2 into E t 5-phenyl-l-o-xenyl-2- 
methylpyrrolc-3-carboxylate, m.p. 150— 151°.
(CELjAc^ and (II) afford l-o-piperidinophenyl-2 : 5- 
dimethylpyrrole, m.p. 72°, which does not appear to  
form a methiodide or a methosulphate. W ith phen- 
acyl-kevulic acid (II) yields 2-phenyl-1-o-piperidino- 
phenylpyrrole-5-(3-propionic acid, m.p. 151°, the  acidic 
properties of which are not sufficiently pronounccd 
to enable i t  to form alkaloidal salts. (H) and (III) 
give E t 5-phenyl-l-o-piperidinophenyl-2-methylpyrrole-
3-carboxylate, m.p. 102—103°. 0-C6H 4(C0)20  and (II) 
in  boiling AcOH afford o-piperidinophenylphthalimide,. 
m.p. 119—120°, which does not appear to  form a  
methiodide or a methosulphate. (II) is acotylated 
and converted by M el into 1-o-acetamidophenylpiper- 
idine methiodide, m.p. 217—218°. Successive addi
tions of CH2Ac-C02E t and CH^Cl’COEt to  N a in 
E t20  lead to  Et a-acelyl.$-propionylpropionate, b.p. 
140726 mm., 25I°/760 mm., converted by K 2C03 in 
boding H 20  into hcptane-$z-dione (IV), b.p. 90°/21 
mm., about 194°/760 mm. (semicarbazone, m.p. 231°), 
which is transformed by fi-C10H 7-NH2 in boiling 
E tO H  containing AcOH into 1 - p-naphthyl-2-methyl-
5-elhylpyrrole, m.p. l 0 2 °. H . W.
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N aphthim inazoles.—See B., 1939, 256.
m- and p-B is-(5 '-keto-2' : 3 '-d im ethyl-l'-pyr- 

azolyl)benzene ( " i n -  and p-diantipyrine ” ). J .
B o e s e k e n  and J . B . R oos (Rec. trav . chim., 1939, 
58, 58—62).—The m-phenylenedihydrazone of
CH2Ac-C02E t (A., 1933, 1285; cf. also A., 1934, 67) 
and" the corresponding ^-compound w ith AcOH 
in boiling xylene give m-, m.p. 185— 187°, and-p-ftis- 
(5' -keto-3'-methyl-1' -pyrazolyl)benzene, which with
MoI-MeOH a t 110° give m-, m.p. 177—179°, and 
p-bis-(5'-keto-2': 3 '-dimethyl-1'-pyrazolyl)benzene, m.p. 
300°, respectively (“ m- and p -diantipyrine ” ).

E . W. W.
Salts of 6 : 8-diam ino-2-hydroxypurine. J . R .

S m s  and T. H . H a r r is , jun. (J. Arner. Chem. Soc., 
1939, 61, 351—352).—Addition of 2 :4- 
C8H,C12-N2C1 to  6 -amino-2 -hydroxypurine sulphate 
in N a O H a t  0—10° gives the  diazo-compound, re
duced by N a 2S20 4 to  6  : 8 -diamino-2 -hydroxypurine 
[sulphate, + 3 H 20  (1H20  retained a t  139°/vac.); 
hydrochloride, anhyd. and + T 5 H 20 ;  acetate, anhyd. 
and + 3 -5 H „0 ; carbonate, anhyd. and + H 20 ; picrate, 
anhyd. and + 0-5H 2O]. R . S. C.

P hthalocyanines.—See B., 1939, 249.
P orphyrins. XLIII. C hem istry of pyrrole.

H. E is c h e r  and E. E l h a r d t  (Z. physiol. Chem., 
1939, 257, 61— 105; cf. A., 1937, II, 168, 169).— 
Attempts to  synthesise pyrrole-3-acetic-5-propionic 
acid w ith a view to the  synthesis of uroporphyrin I  
and octachloroporphin as a means of improving the 
synthesis of porphin are described. 5-Carbethoxy-2- 
methyl-4-cyanomethylpyrrole (I) in E t ,0  gives, with
4-5 mols. of S 0 2C12, E t Z-chloro-2-trichloromethyl-4- 
cyanomethylpyrrole-5-carboxylate, m.p. 211—212° (de
comp.), which yields a substance, m.p. 128° (possibly 
E t2 3-chloro-4-cyanomethylpyrrole-2 : 5-dicarboxyl- 
ato), when boiled w ith aq. E tO H . W ith 4 mols. of 
S02C12 (I) in  E t20  gives a product which, when boiled 
with H 20  for 48 hr., yields a substance, C8H 60 4N2, 
m.p. 234° (probably 4-cyanomethylpyrrole-2 : 5-di- 
carboxylic acid). Me 2-methylpyrrole-4-acetate in 
E tO H  with HCN and HC1 gas gives an  iminochloride, 
decomposed by N H 3 to  M e 5-aldehydo-2-methyl- 
pyrrole-4-acetate, m.p. 181— 1S2° (oxime, m.p. 217°), 
which condenses with CN4CH2-C02E t in presence of 
N H 2Me,HCl and N a2CO, to  the  substance, C14H 160 4N2, 
m.p. 142°. 5-Aldehydo-2: 4-dimethylpyrrole with 
CN-CH2-C02E t in presence of N H 2P1i gives 2 :4- 
dimeihyl-5-o-cyano-ai-carbethoxyvinylpyrrole, m.p. 
126— 129°, which in CHC13 w ith excess of HCN gives 
the  corresponding 3-aMeA?/<Zo-eompound, m.p. 184° 
converted into 3 : 5-dialdehydo-2 : 4-dimethylpyrrole, 
m.p. 165°, by conc. aq. KOH. 2-Carboxy-5-carb- 
ethoxy-4-methylpyrrole-3-propionio acid in E t20 -  
MeOH gives, w ith CH2N2, M e 2-carbomethoxy-o-carb- 
ethoxy-4-tnethylpyrrole-3-propionate, m.p. 6 6 — 6 8 °. 
This substance, in E t20 , yields w ith S 0 2C12 a  com
pound which, when boiled w ith H 20 , gives a  Cl-free 
substance, m.p. 136°. 5-Carbethoxy-2-methylpyrrole 
in E t20  treated  twice w ith 3 mols. of S 0 2C12 affords 
E t 3 : 4-dichloro-2-chloroinethylpyrrole-5-carboxylate
(II), m.p. 160— 161° (brown colour) (OMe-, m.p. 115°, 
OEt-, m.p. 105°, and N H Ph-, m.p. 145°, derivatives), 
which, boiled w ith H 20 , gives H 20-insol. 3 : 3' : 4 : 4'-

tetrachloro-5 : 5 '-dicarbethoxypyrrornethane (III), m.p. 
210—211° (yield alm ost quant, if  H 20  vol. small and 
duration of boiling brief) (free dicarboxylic acid, 
darkens 205°, m.p. <350°), and the H 20-sol. com
pound (IV), m.p. 145°, resulting from replacement of 
CH2C1 by CH2-OH. ( I l l )  is also obtained together 
w ith the formate, m.p. 168°, of (IV) by boiling (II) 
with H C02H . 5-Carbethoxy-2-methylpyrrole in 
E t ,0  w ith > 4  mols. of S 0 2C12 gives E t 3 : 4 -dichloro-
2-dichloromethylpyrrole-5-carboxylate (XI), m.p. 94°; 
with ~ 6  mols. of S 0 2C12 i t  gives the chloride (V), m.p.
142— 144°, of E t 3 : 5-dichloro-2-carboxypyrrole-5- 
carboxylate (VI), m.p. 275° (decomp.; darkens). 
W ith boiling aq. E tO H  (V) gives Et2 3 : 4-dichloropyr- 
role-2 : 5-dicarboxylate (X), m.p. 116°, hydrolysed to 
the  acid, decomp. 260—300° [corresponding anilide, 
m .p. 174°, hydrazide (VII), m.p. 224°, amide (VIII), 
m.p. 270°, liydroxamic acid, decomp. 191°]; with 
2  mols. of MgMel the  corresponding te rt. alcohol, m.p. 
107—108°; in C,;HG with N a (VI) and 3 : 3' : 4 : 4'- 
tetracliloro-5 : 5 '-dicarbethoxydipyrryl diketone, m.p. 
219—220°, and with NaN3 a  good yield of the corre
sponding azide (IX), m.p. 143° (explodes), also 
obtained in poor yield from (VII) in  50% aq. AcOH 
a t  0° with N aN 02. (VI) a t  290° gives Et 3 : 4-di- 
chloropyrrole-5-carboxylate, m.p. 110—112°. (VIII) 
boiled for 45 min. w ith NaOAc and Ac20  gives the 
substance, (?) C13H i0O5N 2Cl2 , m.p. 123°, and (IX) boiled 
with MeOH for 1 hr. gives the  corresponding methyl- 
urethane, m.p. 174—176°. (X) boiled for 5 min. with 
N2H 4 ,H20  gives the corresponding dihydrazide, colours 
280°, decomp. 312°, which with COMe2 gives the 
compound, C12H ir>0 2N 6Cl2, m.p. 276° (decomp.), and, 
in  80% aq. AcOH w ith N aN 0 2 a t  —7° to —2° the 
corresponding diazide, explodes 144°. (II) in AcOH 
with Cr03 in H 20  a t  60° gives E t 3 : 4-dichloro-2- 
aldehydopyrrole-5-carboxylate, m.p. 150° (oxime, m.p. 
185°) [also obtained in better yield from (XI) and 
boiling 50% aq. EtOH], hydrolysed to  the acid, m.p. 
240° (decomp.), also obtained by boiling (XI) w ith 
EtO H , adding aq. NaOH, and again boiling. E t2 
2 : 5-dimethylpyrrole-3 : 4-dicarboxylate (X II) in 
E tO H  gives, with 2 mols. of S 0 2C12, 2 : 5-di(chloro- 
methyl)-, m.p. 158°, and w ith 4 mols. of S 0 2C12, E t
2 : 5-¿i(dichloromethyl)-pyrrolc-3 : 5-dicarboxylate, m.p. 
117— 119°, which, boiled for 6  hr. w ith H 20  with 
frequent addition of a  few drops of aq. N a 2C 03, gives 
a  substance, m.p. 255°, possibly E t2 2 : 5 -dialdehydo- 
pyrrole-3 : 4-dicarboxylate (diphenylhydrazone, m.p.
160—162°), and  boiled for 2 days w ith 50% aq. E tO H  
gives a substance, m.p. 218°, of high N  content. (X II) 
in E t20  w ith 8  mols. of S 0 2C12 gives a substance, 
C12H 120 4NC15, m.p. 127°, w ith 10 mols. of S 0 2C12 
followed by boiling for 2 days with E tO H  a substance., 
m.p. 79° (possibly E t2 2 : 5-di(trichloromethyl)pyrrole-
3 : 4-dicarboxylate], and w ith 4 B r a Br-compound 
(probably a  perbromide) which reacts with E tO H  
and with COMe2 to  give a substance, C1pH130 4N, m.p. 
239—241°, probably 3-carboxy-4-carbethoxy-2 : 5- 
dimethylpyrrole. The Br-compound w ith N H 2P h  
gives (X II). E t  3-cyano-2 : 4-dimethylpyrrole-5- 
carboxylate boiled w ith N2H 4 ,H20  gives the  corre
sponding hydrazide, m.p. 268°, converted, in  80% 
aq. AcOH, by N aN 0 2 into the corresponding azide, 
decomp. 138°, which yields the corresponding methyl-
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urethane, m.p. 192°, when boiled w ith MeOH. Simi
larly E t 2 : 3 : 4-trimethylpyrrole-5-carboxylato gives 
the corresponding hydrazide, m.p. 236°, and azide, 
decomp. 145°. This azide, boiled w ith MeOH for 
2 days, yields a substance, C9H 140 3N2, decomp. 187°; 
treated in E t20  with 1 mol. of S 0 2C12 i t  yields the 
unstable light-sensitive azide, becomes red-brown a t 
130°, decomp. 141°, of 3 : 4-dimethyl-2-ehloromethyl- 
pyrrole-5-carboxylic acid and treated w ith 2 mols. of 
S 0 2C12 it  yields the unstable, light-sensitive azide 
(X lli) , decomp. 129°, of 3 : 4-dimethyl-2-dichloro- 
inethylpyrrole-5-carboxylic acid. (X lli)  boiled for
2 hr. with aq. E tO H  gives the hydrochloride, deeomp. 
slowly >250°, of the 5 : 5'-diethylurethane of
3 : 3 ':  4 : 4'-tetram ethylpyrrom ethene. The oxime 
of E t 5-aldehydo-2-methylpyrrole-3-carboxylate, 
boiled with NaOAc and Ac20  for 30 min., gives Et
5-cyano-2-methylpyrrolc-3-carboxylate, m.p. 129°, bu t 
the attem pt to introduce a  4-CHO into th is compound 
fails. E t 3-aldehydo-2-methylpyrrole-5-carboxylate 
in AcOH gives w ith B r the corresponding 4-Sr- 
derivative, m.p. 188° (excess of Br does not a ttack  
Me), and with N H 2OH the  3-oximc, m.p. 197°, which 
is converted by NaOAc and Ac20  into the corre
sponding 3-C’iY-compound (XIV), m.p. 125°, a sub
stance, m.p. 306° (decomp.), being produced simul
taneously. (XIV) is hydrolysed to  3-cyano-2-methyl- 
pyrrole-5-carboxylic acid, m.p. 273° (decomp.), by aq. 
NaOH, and in AcOH w ith B r i t  gives Et 4-bromo-
3-cijano-2-methylpyrrole-5-carboxylate, m.p. 196°, the 
B r of which does not react with N H 2Ph. W ith 
2—4-5 mols. of S 0 2C12 under various conditions 
(XIV) yields E t 4-chhro-3-cyano-2-methylpyrrole-5- 
carboxylate, m.p. 191°, and E t 4-chloro-3-cyano-2- 
chloromethylpyrrole-5-carboxylate, m.p. 138— 140° 
(boiled for 1 hr. w ith 1 I 20  th is yields the  correspond
ing 2 -OH-CH2 compound, m.p. 180°). W hen treat
m ent w ith S 0 2C12 is followed by boiling for 2  hr. with 
50% aq. MeOH 2 -Me 5-Et 4-chloro-3-cyanopyrrole- 
2 : 5-dicarboxylate, m.p. 187°, and when it is followed 
by boiling for 2 hr. with aq. E tO H  E t2 4-chloro-3- 
cyanopyrrolc-2 : 5-dicarboxylate (XV), m.p. 166°, are 
obtained, a  CZ-compound, m.p. 114°, being also pro
duced in the second case. I f  th is  compound is boiled 
w ith H 20  E t 4-chloro-3-cyano-2-carboxypyrrole-5-carb- 
oxylate, m.p. (rapid heating) 252—254° (slow heating, 
decomp. 245—248°), is obtained. (XV) in cone. aq. 
N H S a t 130° for 10 hr. gives 4-chloro-3-cyano-2 : 5- 
dicarbamylpyrrole, m.p. 344° (decom p.; blackens 335°). 
E t  3-aldehydo-2-methyl-4-ethylpyrrole-5-carboxylate 
yields the  oxime, m.p. 167°, which gives the corre
sponding 3-CiV-compound, m.p. 138°. This in E taO 
w ith S 0 2C12 gives E t 2-dichloromethyl-3-cyano-4-elhyl- 
pyrrole-5-carboxylate, m .p. 1 1 0 °; when treatm ent 
with S 0 2C12 is followed by boiling with H 20  the 
2-OH'OH2, m.p. 128° and the 2 -CHO-, m.p!- 148°, 
derivatives of E t 3-cyano-4-ethylpyrrole-5-carboxyl- 
ate are obtained. E t  3-cyano-2 : 4-dimethyipyrrole-
5-carboxylate in E taO boiled for several hr. with 
S 0 2C12 gives Et 3-cyano-4-methyl-2-dichloromethyl- 
pyrrole-5-carboxylate, m.p. 123°, converted into Et 
2-aldehydo-3-cyano-4-methylpyrrole-5-carboxylate, m.p, 
158° (oxime, m.p. 198°, obtained in  the  cold; when 
heat is used, a substance, m.p. 259°, is also obtained), 
by boiling with 50% aq. E tO H . The oxime is con

verted in the  usual way into E t 2 : 3-dicyano-4- 
methylpyrrole-5-carboxylate, m.p. 135°. The effects 
of substituents on the acidity of derivatives of pyrrole 
have been determined by titra tion  and it  is shown that 
some of the derivatives act as acids although contain
ing no true acid group. 4-C1 and 4-Br confer acidity.

W. McC.
Protochlorophyll and vinylphseoporphyrin-a6.

H . F is c h e r , H . M i t t e n z w e i , and A. O e s t r e ic h e r  
(Z. physiol. Chem., 1939, 257, IV—V II; cf. A. 
1936, 1393; Noack and Kiessling, A., 1931, 247).— 
Methylphaeophorbide-a (I) in  H C 02H  boiled for 3-5 
min. with Fe powder yields a complex Fe salt, con
verted by 20% HC1 or, better, by leaving overnight in 
E t20 , followed by treatm ent w ith CH2N2, into vinyl- 
ph£eoporphyrin-a5 (II), m.p. >320°, which gives a 
cryst. compound when heated for 1 2  hr. a t  1 0 0 ° with 
CHN2’C02E t followed by treatm ent w ith CH2N 2 and 
is identical w ith the product obtained from proto- 
chlorophyll by removal of Mg w ith H 2C20 4. The 
chief component of the chlorophyll of the skins of 
gourd seeds is the Mg salt of (II). (II) is also obtained 
from lO-acetoxyvinylphaeoporphyrin-a; by hydro
lysis w ith conc. H 2S 0 4 (.which’ gives 10-hydroxyvinyl- 
phceoporphyrin-a,5) followed by long treatm ent with 
HCO,H a t  50—60°. W hen the  treatm en t given to
(I) is applied to  pyrophseophorbide-o, vinylplxyllo- 
erythrin, m .p. >33°, spectroscopically identical with
(II), is obtained. (II) w ith dil. KOH in MeOH gives 
vinylchloroporphyrin-e6, reconverted into (II) by 
C5H 5N  and N a2C03. W. McC.

B ile  p ig m en ts. X X I. A m inohydroxypyrro- 
m eth en es. Pentduopent reaction . H. F is c h e r ,
H . R e i n e c k e , and H . L ic h t e n w a l d  (Z. physiol. 
Chem., 1939, 257, 190—200 ; cf. A., 1935, 994; 1938, 
I I , 509).—The azo-dye from the Me ester of neoxantho- 
bilirubinic acid gives, with hot AcOH and Zn powder, 
M e 5’-amino-a-hydroxy-3' : 4-dimethyl-3-ethylpyrro-
mcthene-4'-propionate, m.p. 202° (^4c1 derivative, m.p. 
216°). In  the same way the azo-dye from the Me 
ester of tsoneoxanthobilirubinic acid (I) gives M e  
5’-amino-5-hydroxy-3 : 3'-di?nethyl-4-ethylpyrromethene- 
4 '-propionate, m.p. 181° (Acx derivative, m.p. 216°), 
also obtained from the azo-dye of the Me ester of (I) 
by  catalytic reduction (P t0 2-H 2-A c 0 H ); th a t from 
the Me ester of wocoproneoxanthobilirubinie acid gives 
3Ie2 5'-amino-5-hydroxy-3 : 3'-dimethylpyrromethene- 
4 : 4'-dipropionate, m.p. 171°, and th a t  from the Me 
ester of coproneoxanthobilirubinic acid (II) gives J /e 2 
5'-amino-5-hydroxy-4 : 3 '-dimethylpyrromethene-3 : 4'- 
dipropionate, m.p. 180° (Act derivative, m.p. 185°). 
The no. of H  in  the Ac derivatives is 2 <  the calc. no. 
bu t catalytic reduction does not introduce 2 H . The 
aminohydroxypyrromethenes when warmed with 
strong alkali or treated  successively w ith N aN 0 2 and 
NaOH give the pentduopent reaction. I f  the  solu
tion is diluted the reaction is negative bu t becomes 
positive after warming with Na2S20 4. Opsopyrrole
(III) in  MeOH couples w ith PhN2Cl to  give a bisazo- 
dye (IV), m .p. 222° [dihydrochloride, m.p. 185°; com
plex Cu salt, C26H 26N 6Cu, m.p. 234° (decomp.), 2 
pyrrole rings to  1 Cu, stable to  alkali, acid eliminates 
Cu], and w it h  diazotised p-CeH 4Me-NH2 t h e  corre
sponding bisazo-ifye. On catalytic h y d r o g e n a t io n
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(IV) takes up first 8  H  and then, after separation of 
the rings, 2  H . The carboxylic acid of (III)  in CHC13 
with MeOH and PhN 2Cl followed by treatm ent with 
HBr gives the  hydrobromide, m.p. 203°, of the azo- 
dyc (V), C28H 280 4N 6, and in  the  same way the alde
hyde of the  carboxylic acid gives the azo-dye (VI), 
CjjHjjOgNg, m.p. 145° (oxime, m.p. 158°). The 
carboxylic acid of (III)  treated  with H 20 2 in  C5H 5N 
gives 5-hydroxy-3-methylpyrrole-4-propionic acid
(VII), m.p. 187°, and a substance, CgHjjOjN, m.p. 
169° (cf. A., 1937, I I ,  215). (VI) and the carboxylic 
acid boiled for 8  hr. in MeOH containing H B r followed 
by treatm ent w ith conc. HC1 give the hydrochloride 
of Me2 5-hydroxy-5'-azobenzene-4 : 3'-rlimethylpyrro- 
methene-3 : 4 '-dipropionate and, similarly, (VI) and
(VII) give the  hydrochloride of Me2 5-hydroxy-5'- 
azobenzene-3 : 3'-dimethylpyrroinethene-4 : 4'-dipro- 
pionate. W. McC.

A dsorption va lu es of porphyrins.—See A., 1939, 
I, 195.

[T autom erism  of o x im es.]  A. H. B l a t t  (J. 
Org. Chem., 1938, 3, 506—507; cf. A., 1939, I I , 38). 
—Many corrections of formulas are made. H. W.

B en zo y lfo rm y lo x in d o lep h en y lh y d razo n es.— 
See A., 1939, I , 178.

O x az in es .—See B., 1939, 297.
In d o les . V. C o u m aro n o (3 , 2 -6 )indo le  an d  

d e riv a tiv es . J .  W. Co r n f o r t h , G. K . H u g h e s ,
F. L i o n s , and R . H . H a r r a d e n c e  (J. Proc. Roy. Sci. 
New South Wales, 1938, 71, 486— 493).— Coumaran- 
one (I) and N H Ph-N H 2 a t  100° give a gummy phenyl- 
hydrazone, which passes in boiling glacial AcOH into 

•vt-tt coumarono-( 3, 2-h)-indole (II),
m.p. 198°. The 7-methyl-, m.p. 

—ii 1 183°, 7-bromo-, m.p. 159°, 6  :7 -
o I! benz-, m .p. 166°, and 10-methyl-,

m.p. 240°, -derivatives are ob
tained analogously from (I) and 

<n '> | 5-C6H,Me-NH-NH2,
i?-C6H 4Br-NH-NH2, p-C10H 7 -NH-NH2, and 
NPhMe,N H 2, respectively. (I), N 2H 4 ,H2S 04, and 
NaOAe in boiling E t0 H -H 20  yield coumar- 
anoneazine (III), m .p. 207—208°, which is not 
hydrolysed by HCl-MeOH bu t is readily affected 
by aq. HC1. Boiling glacial AcOH transforms (III) 
into dicoumaronopyrrole (IV), m .p. 330°. 2-Hydr- 
indoneazine, m.p. 195— 196°, is very readily cycliscd 
to  2 : 1 : 2 ' :  V-di-indeno-2 : 3 : 4 : 5-pyrrole (V), m.p. 
>360°, by treatm ent w ith cold, 5% HCl-MeOH or 
H Cl-EtO H , by passing dry  HC1 into its suspension 
in E t20 , or by boiling i t  for a  few min. w ith glacial

0

NH C H ,N H  CH,

(IV.) (V.)

AcOH, whereas 3-hydrindoneazine affords only 
1 : 2 : 1 ' :  2'-di-indeno-2 : 3 : 4 : 5-pyrrole, m.p. >360°, 
when dry HC1 is passed over the  fused m aterial a t 
about 170°. H. W.

Cyanine dyes.—See B., 1939, 328.

T hi- and se len -azo les.—-See B., 1939, 245, 248.
Rhodanine dyes [p h otosen sitisersl.—See B., 

1939, 328.
Cactus a lkalo ids. XX. O-M ethyl-tf-anhalon- 

id ine. E. Sp a t h  and J . B r u c k  (Ber., 1939, 72,
[B], 334—338; cf. A., 1938, I I , 71).—Repeated frac
tional extraction of the mother-liquors from the non- 
phenolic bases of mezcal buttons gives portions from 
which, after treatm ent w ith tartaric  acid in MeOH, 
JV-methylmescaline and d-0 -methylanhalonidine (I) 
[d- 6  : 7 : 8-lrimethoxy-l-methyl-l : 2 : 3 : 4 -tetrahydro- 
isoquinoline], b.p. 140° (bath)/0-05 mm., [a]c +20-7° 
in MeOH [ 2 : 4 :  G-trinitrobenzoyl derivative (II), m.p. 
259—260° (vac.), [ a ] | |  +39-7° in CHC13], are isolated. 
The constitution of (I) follows from the identity of (I) 
and (II) with the compounds obtained by the resolu
tion of synthetic r - 6  : 7 : 8 -trimethoxy-1-methyl- 
1 : 2 : 3 :  4-tetrahydrotsoquinoline with ¿-tartaric acid 
in H 20 . The 1 -base has [oc]q —20-1° in MeOH 
[ 2 : 4 :  G-trinitrobenzoyl derivative, m.p. 259—260° 
(vac.), [a]p -4 3 -7 °  in CHCl3]. H . W.

C am osine and anserine. V . d u  V i g n e a u d  and 
O. B e h r e n s  (Ergebn. Physiol., 1939, 41, 917—973).— 
A review.

Cinchona a lkalo ids. XXX. Syntheses in  the 
series of the cinchona alkaloids. P. R a b e  and K. 
K in d l e r  (Ber., 1939, 72, [B\, 263— 264).— cpt’Quinino 
epiquinidine sulphate,
C20H 24OaN 2,C20H 24O2N 2 ,H 2SO4 ,6 H 2O, has been isol
ated from the residue left after removal of quinine 
and quinidine from the products of the reduction of 
quininone by A1 powder and N aO Et in EtO H  (cf. A., 
1918, I , 303). Normal epiquinine hydrobromide, m.p.
71—77°, decomp. 108°, and normal epiquinidine 
thiocyanale, m.p. 193°, are described. H. W.

M odified cinchona a lkaloids. VI. N iquidine.
E. M. G ib b s  and T. A. H e n r y  (J.C.S., 1939, 240— 
246).— Quinidine w ith H I-P  gives a-iododihydro- 
quinidine, m.p. 202° (decomp.), [a]J,8 +259° in 0-lN- 
HC1 [dihydrochloride (+5-5H 20 ), m.p. 202° (decomp.), 
M d +224-4° in 0-In-HCI; acid sulphate (+ 4 H 20), 
m.p. 172° (decomp.), [a]i8 +212-3° in 0-1n-HC1], and 
with H B r affords a  m ixture of a-, decomp. 235°, [a]“  
+271-2° in 0-In-HCI [acid sulphate (+ 4 H 20), m.p. 
180°, [a]J>8 +217-2° in  0-In-HCI], and a!-bromodihydro- 
quinidine (+ 3 H 20), m.p. 210° (decomp.), [cc'Jif +231-7° 
in 0 -In-HCI [nitrate, m.p. 225° (decomp.); dihydro
bromide (+ 3 H 20 ), m.p. 235° (decomp.), [»]£? +166° 
in H 20 ; sulphate (+ 3 H ?0 ), m.p. 207°, [«]» +206-1° 
in 0-In-HCI]. Debromination of crude bromodi- 
hydroquinidine w ith AgN03 gives CH2O and “ niquid
ine ” (cf. Domanski and Suszko, A., 1936, 490), which 
can be separated into niquidine (I), probably
C m r e : C H - C H < ^ ~ . Q § 2̂ > C H - C H Q - O H  (Q  =

quinolyl or 6 -methoxyquinolyl), C19H 240 2N2, m.p. 
172°, [a]},8 +301-5° in  0-1n-H2S0 4 [dihydrobromide 
(+ 2 H 20), m.p. 230° (decomp.), [a]JS +198-7° in H 20], 
and isoquinidine (II), C19H 240 2N2, m.p. 163°, [a]n 
+222-0° in 0 1 n -H 2S 0 4. Hydrogenation (H 2- P t 0 2) 
of either (I) or (II) yields dihydroniquidine, m.p. 165°, 
H i?  +231-6° in 0 -1 n-H 2SO4 [sulphate (+ 2 H 20), m.p. 
180°, [a]Jf +200-4° in 0-1n-H 2S 04; iYO-derivative,
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m.p. 170°; N-jJ/e derivative, m.p.. 2 1 2 °, Mi? +234° 
in 0-1n-H2S 04; phenylthiocarbamide, m.p. 112°], 
indicating th a t (I) and (II) are geometrical isomerides. 
The H 2-baso in AcOH is converted by boiling into epi- 
C9-dihydroniquidine, [a]}? —140-8° in 0 1 n -H 2S 0 4 
[sesquihydrobromide ( + H 20), m.p. 240° (decomp.), 
[a]« -102-8° in 0-1n-H2S 04; sesquinitrate (+ 2 H 20), 
m.p. 196° (decomp.), [a]" -110-3° in 0-1n-H2S 0 4], 
also obtained from ept-C9-quinidine through iododi- 
hydroej>i-Cg-quinidine, m.p. 150—155° (decomp.).

P . R . S.
Addition of G rignard’s reagent to ^-codeine 

types. III. M ethyldihydrothebaines . L. S m a l l  
and E. M. F r y  (J. Org. Chem., 1939, 3, 509—540; 
cf. A., 1936,490,1277).—Gradual addition of thebaino 
to  a  solution of MgMel in boiling E taO gives mainly 
a-methyldihydrothebaine (I), m.p. 87-5— 89-5°, [a]“  
+140° in E tO H  (perchlorate, [a]?? + 84° in E tO H ; 
methiodide, m.p. 219—221°, M d + 76° in EtOH), 
which could not be hydrogenated (Adams’ catalyst in 
E tO H  or P t0 2-P d 0 2) and is not affected by short 
boiling with conc. HG1. The acetate (perchlorate, 
[a]“  + 78° in E tO H , and methiodide hemihydrate, m.p. 
193— 195°, [a]£5 + 55° in EtOH) is described. M el 
and NaOH convert (I) into a-methyldihydrothebaine 
M e ether methiodide, m.p. 177— 178°, M d +43-3° in 
E tO H , with an  unidentified by-product, m.p. about 
60° and >230° after resolidification a t  about 100°, 
M d ± 0 °. Boiling 40% NaOH transforms (I) into 
a-methyldihydrothebaineisomelhine (II) (Na salt), isol
ated  as the salicylate (III), m.p. 163—164-5°, [a]“  
—90° in EtO H , and methiodide (IV), m.p. 227—230°, 
M b —80° in E tO H . Reduction (Adams) of (II) 
affords non-cryst. dihydro-a-methyldihydrothebaine\so- 
methine, isolated as the salicylate, m.p. 165— 167°, 
M d -4 7 -7 °  in  E tO H . (IV) is extremely resistant 
to  the ordinary Hofmann degradation bu t is con
verted by T10H followed by boiling 50% NaOH into 
the optically inactive, non-cryst. vinyldihydro-x- 
methylthebaol (V) (Na s a lt) ; the  corresponding A c  
derivative, m.p. 103—105-5°, [a]“  ± 0 °  in  EtO H , 
absorbs 2 H 2 forming a  non-cryst. substance hydro
lysed to  a non-cryst. compound. Successive tre a t
m ent of (II) w ith boiling conc. HC1, N H 3, Mol, and 
40% NaOH gives a m ixture of (+ ) - 6 -methoxy-x- 
methylthebentriene (VI), m.p. 99—101°, [a]" + 9 ° in 
E tO H , and r - 6  -methoxy-x-methylthebentriene, m.p.
91-5—93-5°, obtained also by adm ixture of equal 
amounts of the  corresponding optical antipodes and 
by the action of boiling, conc. HC1 on (V). (VI) is 
not racemised or hydrolysed by conc. HC1 bu t is 
reduced (P t0 2 in EtO H ) to  6-methoxy-x-methyl- 
thebendiene, m.p. 56—59-5°, [a]f,° —5° in  EtO H . 
Boiling AcCl transform s (III) into an alkali-sol., non- 
cryst. base (salicylate; benzoate; phthalate, m.p. 150— 
160°; fum arate ; picrate, m .p. 172— 180°) and an 
alkali-insol. a-9-dimethylamino-G-methoxy - x  - metfu/l- 
thebendiene, m.p. 76-5—78°, M d - 8 2 °  in E tO H , 
which is indifferent towards catalytic hydrogenation; 
the corresponding methiodide, m.p. 115— 117°, M d 
—51° in EtO H , is degraded (Hofmann) to  (VI). 
Passage of (I) over Zn dust-pum ice a t  a  dull red heat 
gives a small proportion of phenanthrene, also 
obtained a t a lower tem p, w ith an  unidentified 
compound, m.p. 116— 120° (picrate, 133— 134°). Non-

cryst. S-methyldihydrothebaine (VII) [perchlorate, [a]^5 
+ 50° in E tO H ; non-cryst. A c  derivative (perchlorate, 
[“Id +67-5° in E tO H ; methiodide ( + H 20), softens at 
109° and m.p. 198° after becoming dehydrated, [a]“ 
+ 56° in EtOH)] is obtained as a  by-product of the 
prep, of (I) or by treating  the  perchlorate of (I) with 
boiling E tO H . The base and its hydrochloride are 
not hydrogenated (Adams) in E tO H . Treatm ent of 
the amorphous methiodide of (VII) w ith boiling 40% 
NaOH yields the  non-cryst. 8-methyldihydrothebaine- 
isomethine (V III) (salicylate, m.p. 209—211° after 
softening slightly a t  190°, M d —16° in  E tO H ; meth
iodide monohydrate, m.p. 176-5— 178-5° and 233° after 
resolidification a t 180°, [a]“  —30° in EtO H ). S-Methyl- 
dihydrothebaineisomethine M e ether methiodide, m.p. 
172-5— 174°, [a]o —25° in E tO H , is converted by the 
successive action of 40%  NaOH and picric acid into
S-methyldihydrothebaineisomethine M e ether picrate, 
m.p. 172— 174°. Hydrogenation (P t0 2 in  EtO H ) of
(V III) gives the  non-cryst., phenolic dihydro-8- 
methyldihydrothebaineisomethine [salicylate (IX), m.p.
182-5— 185-5°, Md0 +12-8° in EtO H ], the methiodide 
of which is degraded to  (V). AcCl, p retreated  with a 
little  H 20 , transform s (V III) into a compound 
hydrolysed by NaOH to hydroxydihydro-8-methyldi- 
hydrothebaineiaomethine, m.p. 163— 165°, [a]!,0 +25° 
in E tO H , transform ed by AcCl-HCl into 8-9-di- 
methylamino - 6  - methoxy - x  - methylthebendiene, m.p. 
101-5— 103°, [a]“  + 33° in E tO H , which is indifferent 
towards catalytic hydrogenation. The closure of the 
thebenano ring is accomplished in  a  single operation 
when (IX) is boiled w ith AcCl. Degradation of 
S - 9 - dimethylamino - 6  - methoxy - x - methylthebendiene 
methiodide (+0-5H 20), softens a t  155°, m.p. 207— 
208°, M d —13° in E tO H , occurs only slowly in 
boiling 40% NaOH bu t w ith more conc. alkali it 
proceeds smoothly, giving (VI) in 8 6 % yield. W hen 
heated a t  98°/vac. acetyl-8 -methyldihydrothebaine 
m ethohydroxide passes into (-)-methyldihydro- 
thebainemethine (X), m .p. 106— 108°, [a]|s —21-3° in 
E tO H  (tartrate, m.p. 135— 140°, [a]?? —7° in E tO H ; 
corresponding M e ether methiodide, m .p. 190— 192°, 
M d + 20° in EtO H ), whereas a t 128°/vac. i t  gives 
r-methyldihydrothebainemethine, m .p. 139-5— 141-5°, 
M S  + 0 °  in E tO H . (—)-Methyldihydrothebaine- 
9 : 10-dihydromethine Mo ether (tartrate, m.p. 106— 
110°, M d +32-3° in E tO H ; methiodide, m .p. 182— 
183° after softening a t about 170°, M d +29-1° in 
E tO H ) is unchanged by boiling conc. HC1. (X) 
yields a methiodide, m.p. >230°, degraded by 40% 
NaOH to  (V) and its (+)-isom eride. W hen heated 
a t  125° in  vac. for 4 days (I) is mainly transform ed into 
the mol. compound, ccri-methyldihydrothebaine, m.p. 
123— 124-5°, [a]j? + 48° in E tO H , which could not 
be hydrogenated. T reatm ent o f its solution in 
6n-HC1 w ith N H 4C1 ppts. a-methyldihydrothebaine 
hydrochloride. Addition of 20% HC104 to the filtrate 
from this yields rr methyldihydrotheba ine perchlorate, 
M d —49°" in E tO H . The non-cryst. base (XI) is 
indifferent towards catalytic hydrogenation. Syj- 
Methyldihydrothebaine perchlorate [«]D ± 0 ° , gives a 
base, m.p. 79—83°. Degradation of (XI) is exactly 
analogous to  th a t  of (VII), giving a t  every step deriv
atives having the same composition as, but ro tatory  
power opposite to , those of the S-series w ith which
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compounds having the  properties of racem ates were 
formed. y-Methyldihydrothebaineisomethine salicyl
ate, prepared as described for the S-compound, has 
m.p. 209—211°, [a]“  + 14° in E tO H ; it  gives the 
corresponding S-/¡-compound, m.p. 190— 195° (de
comp.), M o ¿ 0 °  in EtO H . The non-cryst. rj-mcthyl- 
dihydrothebaineisomethine is transform ed by partly  
hydrolysed AcCl into hydroxydihydro-r\-methyldihydro- 
thebaineisomethine, m .p. 163-5—165-5°, [a]”  —23° in 
EtOH (corresponding Syj-compound, m.p. 167— 168-5°, 
[air? ± 0 °  in EtO H ), and 9-ditnethylamino-Q-methoxy- 
■n-methylthebendiene (X II), m.p. 101;—103°, [a]2? —34° 
in EtO H  (8rrsubstance, m.p. 110—112°, [a]D ¿ 0 °  in 
EtOH). Boiling 80% NaOH degrades (X II) to  
(—)-6-methoxy-x-methylthebentriene, m.p. 99— 101-5°, 
Mr? -7 -2 °  in E tO H  (r-compound, m.p. 91-5—94°,
[a]D ± 0 °  in  EtOH). (XI) is converted by M el and 
3N-alkali into the Me ether methiodide, degraded by 
boiling 40% NaOH into (-\-)-methyldihydrothebaine- 
methine M e ether methiodide, m.p. 190-5— 192°, M d 
—20° in E tO H  (corresponding r -compound, m.p. 
207-5—209-5°, M d + 0 °  in EtOH), and -i)-methyldi- 
hydrothebaineisomethine Me ether methiodide, m.p. 
172-5—178°, M d +26-4° in E tO H . A t 155°/vac. 
for 1 0  hr. (VTI) passes into the bimol. 8u-methyldi- 
hydrothebaine (X III), m.p. 123— 124-5°, [a ]“  - 4 8 °  in 
EtOH. This is dissolved in  6n-HC1 and treated  with 
saturated aq. N H 4Cl, whereby (¿-methyldihydrothebaine 
hydrochloride is pptd . The free base (XIV) has m.p. 
86-5—89-5°, [a ]“  — 140° in  E tO H  (perchlorate, MS’ 
—-81° in  EtOH). Equal wts. of i t  and the 8 -base 
afford (X III). Equal wts. of i t  and (I) afford the 
racemic a<s>-methyldihydrothebaine, m .p. 179—182°, 
[“Id ± 0 °  in E tO H . P rotracted ebullition of a conc. 
solution of the perchlorate of (XI) in E tO H  leads to 
the form ation of a small proportion of (XIV). 
co-Methyldihydrothebaino methiodide is degraded to 
co-methyldihydrothebainewomethine (salicylate, m.p.
161-5— 165-5°, [a ]“  + 85° in E tO H ; ao>-melhyldi- 
hydrothebaineisomethine salicylate has m.p. 2 0 1 — 
204°, MS’ + 0 ° in EtO H ). Speculations on the 
structure of the  series are offered. H . W.

R eduction stu d ies in  the m orphine ser ies.
V II. T hebaine. L . S m a l l  and G . L . B r o w n ijc o , 
jun. (J. Org. C hem , 1939, 3, 618—637).—Codeine 
Me ether is converted by N aO E t-E tO H  a t  100° into 
thebainone M e enolate (I), m.p. 154— 156° after slight 

ATi\rc softening a t  148°, M d +9-6° 
X “ in 95% E tO H , which is too 

>— <f N readily hydrolysed to  perm it
a—i f  — —& the isolation of salts. I t  is con-

/  Jj:— ^  verted by warm 3n -HC1 into 
luvrfTvu- thebainone. N a and boiling
MeO OH OMe E tO H  reduce (I) to  A '=»-dihydro"

( ) thebainono Mo enolate (II),
m.p. 164— 165-5°, fa]*? -115-7° in  abs. EtO H , trans
formed into dihydrothebainone by  acids ; i t  is also 
obtained by the catalytic reduction (P t0 2 in abs. 
E tO H ) of (I), iso Codeine M e ether, m.p. SO—82° 
(salicylate, m.p. 15S—159°, [a ]“4 -122-4° in  H 20), 
codeine, isocodeine, and tetrahydrothebaine are re
covered nearly quantitatively from the  attem pted 
rearrangem ent with N aO Et and a t  higher tem p, only 
decomp, products result. Hydrogenation (Pd-B aS0 4

in 95% E tO H  containing N aH C03) of thebaine (III) 
gives dihydrothebainol 6 -Me ether, m.p. 140-5— 142°, 
M d —234° in E tO H  [fumarate, m.p. 198—201° 
(decomp.), M d -2 8 -1 °  in  H 20], which does no t react 
with CH2N 2 hu t is converted by NPhMe3-OH into a 
non-cryst. Me ether and (II), which yields a  malonate 
and a fumarate, m.p. 215—217° (decomp.), M d 
—64-4° to  —39-0° in  H 20 , w ith production of dihydro
thebainone fumarate, m.p. > 2 2 0 °. ( I l l )  is reduced 
by Na and boiling E tO H  to phenolic dihydrothebaine
(IV), m.p. 152—154°, M d +25-5° in E tO H , hydro
genated (P t0 2 in EtOH) to  A*'■'-dihydrothebainone Me 
enolate, m.p. 127—128°, M d —8-0° in E tO H , readily 
hydrolysed to  dihydrothebainone. (IV) is converted 
by H 20  saturated with S 0 2 a t  25° into a-thebainone, 
C18H 40 3N, m.p. 184—185°, M d +158-5° in CHC13. 
An excess of dil. aq. K H S 0 4 transforms (IV) a t  25° 
into ^-thebainone, ClsH 210 3N ,H 20 , m.p. 98—99° after 
softening a t  92°, M d +114-9° in CHC13 ['perchlorate 
(+ 2 1 ^ 0 )  (V), m.p. 149—157°, [a]”  +67-3° in E tO H ; 
hydrobromide, m.p. 168—169° (vac.; decomp.), M d 
+61-1° in  H 20 ;  hydriodide, m.p. 150—155° (vac.; 
decomp.), M b +55-3° in H 20 ;  picrate, m.p. 172— 
183° (decomp.), [a&7 +43-8° in C0Me2; non-cryst. 
oxime and its fumarate, m.p. 220-5° (vac.), M d + 4 6 0 °  
in H 20 ; non-cryst. semicarbazone and its picrate, m.p. 
203—204° (vac.; decomp.)]. Hydrogenation (P t0 2 
in EtOH) of (V) and treatm ent of the product with 
NH 3 affords ¡3-dihydrothebainone, a non-cryst. liquid, 
M d —48-1° in E tO H  [hydrochloride, m.p. 245—248° 
(vac.) after partial melting a t  183—190° followed by 
resolidification, M d —34-4° in H 20 ;  hydrobromide, 
m.p. 182— 185° and, after re-solidification, m.p. 
225-5—227-5° (vac.), [a]« -3 1 -5 °  in H 20 ;  per
chlorate, m.p. 254—255° (vac.), M d —32-5° in H 20 ; 
picrate, m.p. 202—215° (vac.; decomp.), M d —16-5° 
in  COMe2; methiodide, (+ 2 H 20) (VI), m.p. 149— 
154° (vac.); oxime, m.p. 225—226°, [a]“  —100-4° in 
EtOH], Boiling 40% NaOH transforms (VI) into 
$-dihydrolhebainonemethine (VII) [de-TS-methyl-fi-di- 
hydrothebainone], m.p. 183—184°, [ag8 —257-9° in 
E tO H  (perchlorate, m.p. 225-5—226° (vac.); picrate, 
m.p. 164—165° (vac.), [a]£7 —181-1° in  COMe2; 
oxime, m.p. 160—162° (vac.)]. Hydrogenation (P t0 2 
in dil. AcOH) of (VII) yields ¡3-dihydrothebainone di- 
hydromethine [dihydrode-N-methyl-3-dihydrothebainone]
(V III), m.p. 177— 178° (vac.), [a]”  +63-8° in CHC13 
[hydrobromide, m.p. 260—260-5° (vac.), [a]J? +24-0° in 
H 20 ;  perchlorate, m.p. 232-5—233-5° (vac.), [a]?? 
+23-8° in M eOH; picrate, m.p. 203—207° (vac.; de
comp.), [aft7 +18-2° in  COMe2]; its oxime is non- 
eryst. and does not yield cryst. salts. Successive 
treatm ent of (V III) with M el in C6H 6 and boiling 
40% NaOH affords $-thebenone, m.p. 189— 190°, 
M d +113-6° in E tO H  (oxime, m.p. 176—177°, H g 1 
+30-6° in EtOH). H . W.

C onstitution of tuduranine. K. G o to  and H . 
S m sm D O  (Proc. Im p. Acad. Tokyo, 1939, 15, 8 —9; 
cf. A., 1936, 8 8 ; 1937, I I , 435).—Tuduranine (I) is 
\-Z-hydroxy-5 : Q-dimethoxy-'is-yioraporphinc. Notice is 
given of the synthesis of the substance A  (R — R " =  
Me, R ' =  E t), which is shown by the products ob
tained from i t  by the Hofmann degradation no t to  
be identical with the E t  derivative of natu ral (I).
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The compound A  (R == E t ; R ' — R " =  Me) could 
p rr  bo obtained in  only very small

2 yield, r-5 : Q-Dimeihoxy-3-etkoxy-
s9 H 2 IS-ethylnoraporphinc ethiddide, m.p. 
/N E t 186— 187°, is converted into de- 

Ar-diethyltuduranine E t ether 
ethiodide, new m.p. 194°, and 
thence into 5 : 6-dimethoxy-3- 
ethoxy-8 -vinylphenanthrene, m.p. 

(-• ■) 108°, identical with the substances
derived from the natural alkaloid. H . W.

OR"l

D elphinine. W. A. J a c o b s  and L. C. Cr a ig  ( J .  
Biol. C h e m ., 1939, 1 2 7 , 361— 366).—The seeds of 
Delphinium staphisagria, L., yield to light petroleum 
delphinine (I), new formula, CagH^OgN, m.p. 198— 
2 0 0 °, ["«]“  +25° in abs. E tO H  (hydrochloride, m.p. 
variable, 208—210°). W ith N aO H -aq. MoOH (I) 
gives 1 mol. each of BzOH and AcOH, with H 2- P t0 2 
a t  3 atm . in  E tO H  containing a  little  AcOH gives a 
/ / 6-derivative, m.p. 192— 193° (hydrolysed to hexa- 
hydrobenzoic acid instead of BzOH), with K O H  a t 
260° gives N H 2Me, and with K M n04-COMo2 yields 
tho neutral substance, “ X  214° ” (II) (Keller, A.,1925, 
i, 831), m.p. 218—220° or 225°. (II) retains the OBz 
and OAc, but has lost the JV-Me. An OH is present 
in (I). R . S. C.

A lkaloids of fum ariaceous p lan ts. XVIII. 
F u m aria  o fficina lis, L. R. H. F. M a n s k e  (Canad. 
J .  Res., 1938, 16, B , 438-444).—The following alk
aloids have been isolated : protopine, ¿Z-tetrahydro- 
coptisine, cryptocavine, aurotensine, and possibly 
sinactine, m.p. 177°, [ct] | 3 -7 8 -9 °  in  CHC13. Two 
new alkaloids have also been o b ta in ed : C21H 230 5N, 
m.p. 177°, non-phenolic, containing 2 O M e, and 
C20Hj„O8N, m.p. 256°, phenolic and probably a 
phthalide isoquinoline alkaloid. A neutral substance, 
Cu H j0O8, m.p. 152°, has been isolated. The signi
ficance of alkaloid structure in an  evolutionary series 
of plants is discussed. F . R . S.

L obinaline, an alkaloid  from  Lobelia  cardi
na lly , L. R. II. F . M a n s k e  (Canad. J .  Res., 1938, 
16, B , 445— 448).— Only one alkaloid, lobinaline, 
C28H 3§ON2, m.p. 94—95°, [«£* +22-3° in CHC13 
[monohydrochloride (+ 1-5H ,0), m.p. 220°], has been 
isolated. Oxidation w ith K M n04 yields BzOH in 
am ount insufficient for the presence of two mono
substituted C6H g nuclei. F . R . S.

C alycanthine. III. D egradation experim ents.
L. M a r io n  and R. H . F . M a n s k e  (Canad. J .  Res., 
1938, 16, B , 432—437).—Dehydrogenation of caly
canthine (I) by either Se or Zn gives a base, C16H 10N 2 
(•)> m.p. 307°, and 4-carbolino; th is supports the  
structure for (I) previously suggested (A., 1931, 855). 
Reduction (P -H l) of (I) affords quinoline and oxid
ation [Hg(0Ac)2] results in the formation of a  base
w ith loss of 2  H . 0 -C6H 4(C0 ) 20  and (I) yield 1 2  : 13-
benzcanthin-ll-one (?), m.p. 227°, also obtained from 
tryptam ine and 0 -C6H 4(C0 )20 . Tryptam ine and 
(CH2-C0)20  give 3 : 4 : 5 : 6  : 1 2  : 13-hexahydro-3- 
hydroxycatUhin-ll-one (?), m.p. 172°. The phenyl- 
carbamyl derivative of (I) has m.p. 252°. Methylation 
of (I) with M el gives products containing 1,2 , and 3 0 ,

which are not homogeneous ; the N  is eliminated as 
N H 2Me. F . R . S.

A lkaloids of S a lso la rich teri. IV. Salsolid ine.
N. P r o s k u r n in a  and A. O r e k h o v  (Bull. Soc. chim., 
1939, [v], 6, 144— 146; cf. A., 1937, I I , 265, 394;
1938, II , 117).— d- and Z-Salsolidine each exist in two 
forms, m.p. 47—48° and 71—73°, produced respec
tively by distilling in vac. and by crystallising from 
H 20 ; they give the same salts and have the same [a]. 
The free racemic base is said to  absorb C0 2 far more 
rapidly than  the active isomerides, and the base, m.p.
117— 119°, previously reported was the carbonate.

A. Li.
B ehaviour of alkaloids to filtered ultra-violet 

lig h t.—See A., 1939,1, 178.
A rsenic derivatives of phenylm ethylcarbinol.

C. K. B a n k s  and C. S. H a m il t o n  (J. Amer. Chem. 
Soc., 1939, 61, 357—360).—3 : 4 : 1 - 
N 0 2-CeH 3(OH)-COMo (modified prep.) and Raney 
N i-H 2 give 3-amino-i-hydroxyacaloplienone, m.p. 98° 
[hydrochloride, m.p. >250° (decomp.)], which yields 
(Bart) 4-hydroxy-3-arsinoacelophenone, m .p. 225°, and 
thence (S02) 2-hydroxy-o-acetylphtnylarsenious oxide, 
m .p. 104°, and 2 : 2 '-dihydroxy-5 : 5' -diacetylarseno- 
benzene, m.p. 193— 198° (decomp.), b u t attem pts to 
reduce the CO to  CH-OH lead to  removal of A s03H 2. 
iVAminoA-methoxyacetophenone, m.p. 85° [hydrochlor
ide, m.p. 170° (decomp.)], similarly prepared, gives 
similarly 4-melhoxy-Z-arsinoacetophenone (I), m.p. 
212°, 2-methoxy-5-acetylphenylarsenious oxide, m.p. 
294° (decomp.), and 2 : 2 '-dimethoxy-5 : 5 '-diacetyl- 
arsenobenzene, m.p. 168° (decomp.). H 2-R aney  Ni 
reduces (I) in aq. NaOH a t 80°/2-67 atm . to  N a H
5-methoxy-2-oL-hydroxyethylphenylarsinale (II), m.p. 
>300° (decomp.); decomp, of (II) by acid leads 
to  loss of H 20  and formation of a polymeride, m.p. 
295—320°, of 4-aminostyrene-Z-arsinic acid, bu t Ac20  
yields a.A-methoxy-3-arsinophenylethyl acetate, m.p. 
—320° (decomp.), and  reduction affords 2  : 2'-di
methoxy-5 : 5'-di-(ci-hydroxyethyl)arsenobenzenc, m.p.
245—250° (decomp.) [diacetate, m.p. 268° (decomp.)]. 
The oxime, m.p. 200°, of (I) w ith H 2-R aney  Ni in 
N-NaOH a t 80°/3 atm . gives much (I) and a polymeride, 
m .p. >300°, of 2 : 2'-dimethoxy-5 : 5 '-divinylarseno- 
benzene with small am ounts of a-4-methoxyphenyl- 
ethylamine-Z-arsinic acid, m .p. 248° (decomp.) (Ac 
derivative, m.p. >300°), di- [Ac derivative, m.p. 
27S° (decomp.)] and tri-a.-4-rnethoxy-3-arsinophenyl- 
ethylamine, m.p. 205°. 2 : 2'-Dimethoxy-5 : 5'-di-(x- 
oximinoeihyl)arsenobenzene sublimes a t 135°.

R. S. C.
A rsen ica ls derived from  m -am inophenol. A. E.

B e g u in  and C. S. H a m il t o n  (J. Amer. Chem. Soc.,
1939, 61, 355—357).—4  : 2 :1 - 
C 0 2Et-NH-C„H3 (0 H )A s0 3H 2 w ith PC13 in  E t 20 , 
followed by H 20 , gives •i-carbethoxyamino-2-hydroxy- 
phenylarsenious oxide, m.p. 159° (Na  salt), which w ith 
(CH2)20  and KOH in E tO H  gives 3-3-carbelhoxy- 
amino-G-arsinophenoxyethyl alcohol (I), m.p. 233°, 
reduced to  4 : 4 '-di(carbethoxyamino)-2 : 2 '-di-($-hydr- 
oxiyethoxy)arsenobenzene, m.p. 2 2 2 °. 4 : 2 : 1 -  
N H 2-C6H 3(OH)-AsO:jH 2 with Ac2O -A c0H  gives
4-acetamido-2-hydroxyphenylarsinic acid, decomp. 
266°, and w ith CICOoPr“ and 2N-NaOH gives 4 -carbo-
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n-propoxyamino-2-hydroxyphenylarsinic acid, decomp. 
220°, and thence the derived arsenious oxide, m.p. 198°.
4-Carbobenziyloxyamiruo-2-hydroxyphenylarsinic acid
(II), decomp. 223°, is similarly prepared and yields 
the derived arsenious oxide, m .p. 217°, [3-3-carbobenzyl- 
oxyamino-, m.p. 235°, and thence (O-511-NaOH) (3-3- 
amino-G-arsinophenoxyethyl alcohol, m.p. 164°. W ith 
propylene oxide and K O H -E tO H  (II) gives ¡3-3- 
carbobenzyloxyamino-, m .p. 176°, and thence (3-3- 
amino-G-arsinophenoxyisopropijl alcohol, softens a t 
169°, which w ith ClC02E t gives ^-‘¿-carbethoxyamino-
6-arsinophenoxyisopropyl alcohol (III), m.p. 185°. 
to-N02-C6H 4-[CH2]2-0H  and R aney N i-H 2 a t  2-67 
atm. yield (3-m -aminoplmnoxyethyl alcohol, an oil 
(N-/tc, m.p. 106°, and N-C'027?i-derivative, m.p. 56°), 
also obtained from (I) by Raney N i-H 2 in  COMe2 a t
2-67 atm . (3 - m - Carbethoxyaminophenoxyisopropyl 
alcohol, b.p. 225°/ll mm., is similarly prepared from 
the N 0 2-compound or (III). R. S. C.

R elation  betw een  the constitu tion  of 4-p- 
arsinoanilinonaphtha-1 : 2-quinone-8-su lphonic  
acid (2654N) and its  therapeutic action. E. A. H. 
F r ie d h e im  (Arch. Sci. phys. nat., 1938, [v], 20, 
Suppl., 73—78).—'The trypanocidal action of 2654N 
depends on its 1 : 2-quinone structure. Thus, the 
leuco-derivative is slightly more toxic, bu t about as 
trypanocidal; the 2-Bz and 2-C02Et-derivatives 
(which are 1 : 4-quinone-imines) are slightly more 
toxic and considerably less trypanocidal; the di
benzoate of the leuco-derivative is no t trypanocidal, 
being excreted unchanged, bu t the (C02E t)2-derivative 
has some effect, being partly  hydrolysed in the b o d y ; 
the azine [obtained by condensation with 
o-C6H 4 (NH2)2] and the sulpho- and arsino-azines 
(obtained by condensing w ith o-phenylenediamine-3- 
sulphonic and -3-arsinic acid, respectively) are not 
trypanocidal, bu t are very toxic, particularly the 
first-named (max. dose tolerated =  0 - 1  g. per kg.). 
The isomeric red 1 : 4-quimne  (2 -p-arsinoanilino- 
naphtha-1 : 4-quinone-8-sulphonic acid, obtained from 
arsanilic acid and naphtha-1 : 2-quinone-4 : 8 -disul- 
phonic acid in HC1, from naphtha-1 : 4-quinone-8- 
sulphonic acid, or from 2654N by dil. HC1) has no 
trypanocidal action and is very toxic (max. dose 
tolerated =  0-05 g. per kg.). 4-2'-Hydroxy-5'-arsino- 
anilinonaphtha-1 : 2-quinone-S-sulphonic acid (ob
tained from naphtha-1 : 2-quinone-4 : 8 -disulphonic 
acid and 3-amino-4-hydroxvphenylarsinic acid) has 
low toxicity (max. dose toleratecl =  3  g. per kg.), 
bu t only slight trypanocidal action (min. curative 
dose =  0-7 g. per kg.); i t  is excreted in the  bile, 
whereas 2654N is eliminated by the  kidneys. 2654N 
is partly  reduced to  the  leuco-derivative before 
excretion, bu t the latter, when administered, is partly 
oxidised before excretion. R . S. C.

D ecom position  of u n sym m etrica l organom er- 
curic com pounds. M ethod of estab lish in g  the  
relative electronegativ ities of organic radicals. 
M. S. K h a b a s c h , R. R. L e G a u l t , and W. R. S p r o w l s  
(J. Org. Chem., 1938, 3, 409—413).—Cleavage experi
ments with HC1 and Hg compounds show th a t  the 
2 : 4-C6H 3Cl2 radical is less electronegative than  
to-C6H,C1 and more electronegative th an  CH2Ph.

2 : 5-CeH 3Cl2 is less electronegative th an  m-C6H 4Cl 
and more so than  Me. Direct substitution decreases 
the electronegativity of Ph. Introduction of a 
second Cl in  the aromatic nucleus decreases still more 
the electronegativity of the  C6H 4C1 radicals. All 
substituted arom atic radicals thus far observed are 
more electronegative th an  any of the aliphatic 
radicals. Compounds, HgRCl, are described in which 
R  =  2 : 4-C6H,Cl2, m.p. 196°, 2 : 5-C6H 3Cl2, m.p. 
205°, 2 : 4 :  6 -CeH 2Cl3, m.p. 184°, CH2Ph,-m .p. 104°, 
Ph, m.p. 250—251°, o-C6H 4C1, m.p. 147°, m-C6H 4Cl, 
m.p. 208°, and Me, m.p. 170°. Also substances 
H gR R ', in  which the pairs of radicals are : Ph, 2 : 4- 
C„H3C12; o-C6H 4C1, 2 : 4 - C 6H 3Cl2, m.p. 152— 162°; 
m-C6H 4Cl, 2 : 4 -C6H 3Cl2, m.p. 136—142°; CH,Ph, 
2 : 4-CGH 3Cl2, m.p. 100—147°; P h , 2 : 5-C6H 3Cl2, 
m.p. 120° after softening a t  95°; ra-C0H 4Cl, 2 : 5- 
C6H 3C12, m.p. 134— 138°; 2 : 5-C6H 3Cl2, Me, m.p.
75—80°; CH,Ph, m-C6H 4Cl, an  oil. H . W.

R eactiv ity  of organo-lith ium  com pounds. E.
M u l l e r  and T . T o p e l  (Ber., 1939, 72, [B], 273— 
290).—LiBu and 0 2 give Bu°OH in 75% yield. An 
interm ediate peroxide is probably formed since the 
Li salt of 1 : 2 : 3 : 4-tetrahydronaphthalene peroxide 
and LiPli give LiOPh and Li 1 : 2 : 3 :  4-tetrahydro- 
naphth-l-oxide. LiPh and 0 2 givo about 65% of 
Ph2, 18% of PhOH, and 6 % of CHPhMe-OH formed 
by intervention of the  solid. Only 4% of P h 2 is 
formed during the prep, of the reagent. Analogously 
jp-LiC6H 4Ph, readily obtained from p-C6H 4PhCl, gives 
> 85%  of quaterphenyl, about 3%  of p-C„H4PirO H , 
and about 7% of P h2. p-LiCeH 4Me and 0 2 afford 
p-cresol (37%), pp '-ditolyl (35%), PhMo (8 %), and 
£>-tolylmethylcarbinol (corresponding phenylurethane, 
m.p. 92°) (yield 11%). From m-LiCeH 4Me the 
yields of mm'-ditohjl, b.p. 280—284°, ?«-cresol, m- 
tolylmethylcarbinol (phenylurethane), and PhMe are 
respectively 17%, 31%, 22% , and 12% whilst from 
o-LiCeH 4Me the yields of oo'-ditolyl, o-cresol, o-tolyl- 
methylcarbinol (phenylurethane, m.p. 79—S0°), and 
PhMe are 5% , 54%, 28%, and 60% respectively. 
2>-LiC0H 4-OMe and 0 2 give about 26% ofpp'-dianisyl, 
about 35% of p-OH-C6H 4-OMc, and about 36% of 
PhOMe. Under mild conditions the formation of 
p-LiCgH 4’OMe proceeds normally since the product is 
transformed by COPh2 into diphenylanisylcarbinol, 
whence diphenylanisylcarbinyl chloride, m.p. 1 2 2 °. 
Under more drastic conditions reaction occurs between 
7>-LiC6H 4*OMe and unchanged p-C0H 4Br-OMe with 
formation of 2 : 4 :  1 -LiC6H 3Br-OMe. 2 : 1 : 4 -  
LiC6H 3(OMe) 2 and 0 2 give 60% of the initial m aterial 
and 40% of 2 : 1 : 4-OH*C6H 3(OMe)2; the  formation 
of a dimeric compound could not be detected. 
LiC,„H7-l and 0 2 yield exclusively x-C10H,-OH, the 
small am ount of (Ci0H 7)2 found being formed during 
the prep, of the reagent. Similarly Li or-a-bromo- 
tetrahydronaphthalene gives solely ar-a-tetrahydro- 
naphthol. Li styryl affords a  polymeric compound 
containing O which has not been identified b u t no 
diphenylbutadiene. LiCH2Ph gives mainly 
CH2Ph-OH. An explanation of the unique behaviour 
of LiPh and p-LiC8H 4P h is advanced. N aPh could 
not be caused to  react w ith 0 2 in E t20 . 9-Bromo- 
anthracene and Li rapidly give L i2 9 : 10-dihydro-
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anthracene (the isolation of the interm ediate Li 9- 
anthryl appearing impossible). W ith N H P hE t it  
yields 9 : 1 0 -dihydroanthracene and with C02 9 : 1 0 - 
dihydroanthracencdicarboxylic acid. An additive 
compound is also formed from Li and 9 : 10-dibromo- 
anthracene. 9-Bromo-l—8 -octahydroanthracene
and Li rapidly give 1 —8 -octahydroanthracene bu t the 
reaction cannot be stopped a t the interm ediate stage.
9-Bromophenanthrene reacts very slowly with L i ; 
the Li compound immediately decomposes the  E t20  
and  the phenanthrene so formed adds to  m etal atoms 
a t  C(9) and C(10). During the prep, of LiC10H ,- l  and 
2>-LiC6H4Ph considerable amounts of hydrocarbon 
are formed by intervention of E t20 ; these add metallic 
Li with production of H 2-compounds. The incidence 
of the change is indicated by a change in colour and 
the action m ust be immediately in terrupted a t  this 
stage if  good yields of organo-Li compounds are to  be 
obtained. Determination of yield by  titra tion  w ith 
acid is untrustw orthy and should be replaced by 
reaction with ketones or BuBr. The applicability of 
Li compounds is restricted by  their great activity  
towards E t20  and (CH2*OMo)2. q/doH exane - 1  :4 - 
dione and p-LiC8H 4Ph give the corresponding car- 
binol, which loses 2  H 20  during the reaction, yielding 
dihydroquinquephenyl; this becomes partly  oxidised 
during manipulation so th a t ultim ately the  quin- 
hydrone, m.p. 362—363°, from quinquephenyldihydro- 
quinquephenyl results, and is dehydrogenated (So) to  
quinquephenyl, m.p. 388—389°. Bis-(iy-dimethyl- 
butadienebenzoquinone and LiPh afford bis-(2 : 3- 
dimethylbutadiene)benzo-Q : 10-diphenylquinol, m.p. 
223—224°, dehydrogenated by So a t  270° to  9 : 10- 
diphenyl-2 : 3 : 6  : 7-tetramethylanthracene, m .p. 284— 
285°. H . W.

A rylated ch lorostib iates and ch lorostibanates.
P .  P f e i f f e r  and P .  S c h m id t  (J. pr. Chem., 1939, [ii], 
152, 27— 44).—ni-Chlorophenylstibinic acid (prep, 
from m-CftH4ChNH2 described) is dissolved in  conc. 
H C l-M e0H -H 20  containing a trace of K I and reduced 
by S 0 2 to  Sb m-chlorophenyl oxide, which w ith C5H 5N 
in AcOH-conc. HC1 gives pyridinium  m-chloroph&nylo- 
trichlorostibiate, m.p. 117— 118°, and with quinoline 
yields the corresponding quinolinium  compound, m.p.
118— 119° (slight decomp.). a-Naphthyldiazonium  
tetrachlorostibiate is converted by 1 0 % NaOH a t room 
tem p, into a-naphthylstibinic acid, whence Sb a- 
naphthyl chloride, m .p. 105°, and pyridinium  a-naphih- 
ylotrichlorostibiaie, m.p. (indef.) 90°. Analogously, 
(3-C10H 7’N H , aflords successively ^-naphthyldiazon- 
iutn tetrachlorostibiate, decomp. 1 0 0 — 1 2 0 °, $-naphthyl- 
stibinic acid, Sb $-naphthyl oxide, m.p. (indef.) 135— 
140°, and pyridinium  $-naphthylotrichlorostibiate. The 
following -pentachlorostibanates are obtained by tre a t
ing a  solution of the  requisite stibinic acid w ith the 
requisite base dissolved in conc. HC1: pyridinium  
phenylo-,m.-p. 105° (decomp.); NH^m-chlorophenylo-, 
m .p. > 240°; pyridinium m-chlorophenylo- ; quinolin
ium  m -chlorophenylo- ; N H 4 a-naphthylo-, m .p. >240°, 
sublimes a t 2 0 0 °; pyridinium  a-naphthylo-, m.p. 
1S7— 189°; pyridinium  fi-naphthylo-, m.p. 200—202° 
(docomp.); quinolinium $-naphthylo-, m .p. 174— 
176° (decomp.), after softening a t  110° and darkening 
a t  —140°. Pyridinium $-naphthylopentabromostiban-

ate, m.p. 193—195°, and pyridinium  diphenylotetra- 
clilorostibanate, decomp. ~265°, are described.

H. W.
O rgano-silicon  sy n th esis . II. R eactions of 

aryl G rignard reagents w ith  silico n  halides.
W. C. Schumb and C. M. S a p fe r , jun. (J. Amor. 
Chem. Soc., 1939, 61, 363—366; cf. A., 1938, II, 
476).—The reactions with SiCl4, Si2Cl6, Si3Cl8, Si2OCl6, 
SiBr4, Si2B r6> Si2OBr6, and Si30 2B rg in  the conven
tional way yield only partly  substituted silanes, but 
by the high-temp. modification of the  Grignard 
reaction hexa-aryl-disilanes and -disiloxanes m ay be 
prepared in fairly good yields. The reaction cannot 
be extended to  the prep, of compounds containing the 
Si*Si*Si or Si-0 \S i-0  structures, or of tetra-o-substi- 
tu ted  phenylsilanes. The prep, of hexa--p-tolyldisilane, 
m .p. 345°, and hexa-n-propyldisilane, b.p. 114°/3 mm., 
is described. E . S. H. ■

Form ation  of organo-m etallo idal and sim ilar  
com pounds by m icro -organ ism s. VII. D i
m eth y l te lluride. M. L. B i r d  and F. C h a l l e n g e r  
(J.C.S., 1939, 163—168; cf. A., 1939, I I , 1 2 ).—Air 
aspirated through cultures of Scopulariopsis brevi- 
caulis, Saccardo (strain W ashington 2), on bread or a 
2%  glucose Czapek-Dox solution containing KjjTeOs 
and passed through aq. HgCl2-HCl gives Me2Te,HgCI2. 
Similarly, TeMe2 is obtained w ith other strains of 
S. brevicaulis and with Penicillium notatum, Westling, 
and identified by absorption in E tO H -C H 2PhCl 
followed by treatm ent w ith N a picrate, when benzyl- 
dimethyltelluronium picrate, m.p. 1 2 1 °, is obtained. 
Similarly, P. notatum  and P. chrysogenum with 
N a 2So03 or N a2Se04 on aq. bread culture yield 
Me2Se. Interaction of Me2Te with CH2Br-C02E t and 
with CH2BzBr in E t20  or E tO II yields respectively 
dimethylcarbethoxymethyl-, m .p. 137-5, and phenacyldi- 
methyl-telluronium bromide, m.p. 90—91°. J .  D. R.

E lasto id in . R . E n g e l  a n d  and A. B a s tia n  
(Compt. rend., 1938, 207, 945—947).—Elastoidin 
(from Carcharias glaucus) w ith boiling 25% H 2S 0 4 
affords a hydrolysate from which the Cu salts of N H 2- 
acids are isolated by Brazier’s method. Extraction 
of these salts with MeOH, followed by treatm ent 
with H 2S, gives glycine, alanine, serine, hydroxy- 
proline, a compound, C-H 150 5N, and a diaminodi- 
hydroxyvaleric acid (?). From the phosphotungstic 
acid ppt. of the hydrolysate, the betaine of dihydroxy- 
ornithine is isolated. J .  L. D.

N ature of the cyclo l bond. I . L a n g m u ir  and
D. W r in c h  (Nature, 1939,143, 49—52).—The nature 
of the cyclol bond, the making and breaking of which 
is a prototropic tautomerism, is discussed in relation 
to  the properties of globular proteins and to  the  cyclol 
theory. L . S. T.

O rganic chem istry  of proteins. J .  O v e r h o f f  
(Chem. W eekblad, 1939, 36, 115— 122).—A review.

S. C.
U se of sem i-m icro-techniq ue in  organic ch em 

istry . N. D. C h e r o n i s  (J. Chem. Educ., 1939, 16, 
28—34).—A simple micro-condenser, distillation tubes, 
simple arrangem ents for fractionating, refluxing, 
distilling, extraction, separation, filtration, and
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measuring are described, and their use is illustrated by 
the prep, of PhNO,, P h E t, cwcfohexene, BzOH, etc.

L. S. T.
D eterm ination of carbon in  organic com 

pounds. A. K . P a r p a r t  and A. J .  D z ie m ia n  (Ind. 
Eng. Chem. [Anal.], 1939,11, 107).—The combustion 
vessel employed in the  m ethod of Van Slyke et al. 
(A., 1933, 1314) is modified to  obviate the  possibility 
of leaks. E. N. W.

M icro-titrim etric dry com bustion  m ethod for 
carbon. II . M odified titration  v esse l. R . H. 
N a g e l  (Mikrochem., 1939, 26, 22—24).—A modified 
absorption and titra tion  vessel is described suitable 
for use w ith the  miero-method described by Schm itt 
and Niederl (A., 1938, I I , 209). Provision is made 
for alternate washing of tho cell after use w ith H 20  
and EtO H , thereby eliminating the  necessity of steam 
ing out after each usage. A ttem pts to  develop a 
semi-micro-method on the same principles wore 
unsuccessful. J .  W . S.

Sim plified  com bustion  tube fillin g  for m icro-  
determ inations of carbon and hydrogen. J . B. 
N ie d e r l  and V. N ie d e r l  (Mikrochem., 1939, 26, 
28).—I t  is not necessary to  use PbC r0 4 in inicro- 
combustions when metallic Ag is present, as tho la tte r 
absorbs the  oxides of S quantitatively. J .  W. S.

M odifications of P r e g l’s m ethod for the m icro- 
analytical d eterm inations of carbon and hydro
gen  in  the h u m id  su m m er  atm osphere of a 
tropical country. M. C. N a t h  (Mikrochem., 1939, 
26, 165— 169),—Pregl’s m ethod yields low vals. for C 
in the  hot humid atm . of India. Under such condi
tions it  has been found necessary to  extend tho period 
of combustion from 10 to  15 min., and to  increase tho 
0 2 current to  4— 5 c.c. per min. Escape of gas through 
rubber connexions is minimised by  cleaning these 
with glycerol on a  glass rod, the glycerol being re
moved again w ith a dry  rod. N o  cotton is used 
inside the  tubes. Connexions botween the combustion 
and CaCl2 tubes are renewed after each combustion, 
and other rubber parts after three combustions. 
Before weighing, the  capped absorption tubes are 
allowed to  come into equilibrium w ith the atm . in a 
balance room, tho moisture content of which is kept 
const. B lank tests are run  before and  after each 
combustion. J .  W. S.

M icro-com bustion an alysis  of very volatile  
liq u id s. E .  E ig e n b e r g e r  (Mikrochem., 1939, 26, 
273—276).—In  the m ethod recommended the liquid 
is contained in  a small capillary tube itself inserted 
into a projection in the combustion tube which can 
be cooled. The tip  of the capillary tube is blown out 
by heating with an electrically-heated wire. The 
arrangem ent is equally suitable for determination of 
C, H , and N. J .  W. S.

U se of lead peroxide in  m icro-elem entary  
an alysis . J . L i n d n e r  (Mikrochem., 1938,2 5 ,197— 
207; cf. A., 1933, 80).—D ata showing th a t different 
preps, of P b 0 2 possess different absorptive powers 
for NOa, th a t this absorption increases with a decrease 
in particle size, and th a t the hygroscopic effect in
creases to  an  even greater extent are discussed. 
Previous conclusions concerning the efficacy of

P b 0 2 and the difficulty of ascertaining the correct 
amount of the prep, to  be used are supported. More 
active P b 0 2 preps, make it  possible to  effect a satis
factory removal of N 0 2, bu t a smaller interference in 
the H 20  determ ination does not necessarily follow. 
The use of a  smaller am ount of P b 0 2, frequently 
renewed, instead of the  universal filling loads to  an 
improvement in the  H 2 determination, bu t one of the 
advantages of using P b 0 2 is thereby lost. Metallic 
Cu is preferable to  P b 0 2 since i t  decomposes the N 0 2 
completely, and produces no interference in tho H 2 
determination. L. S. T.

D iscu ssion  of im portant and diflicu ltly-acces- 
s ib le  m icrochem ical litera tu re . F . Ca n a l  (Mikro
chem., 1938, 25, 182— 183).—Tho catalytic method of 
Contardi and Ferri (A., 1934, 1375) for tho deter
mination of C and H, and the electrical method of 
Contardi and Erighian (A., 1937,1, 152) for tho semi- 
micro-determination of N are described. L. S. T.

S em i-m icro-m ethod  for determ ining carbon  
and hydrogen in  organic com pounds. G. I n g r a m  
(J.S.C.I., 1939, 58, 34—37).—The micro-method of 
Friedrich (cf. A., 1932, 71, 921) is adapted for use 
as a semi-micro-method (1 0 — 2 1  mg. of substance), 
involving a modified tube filling on which all types of 
substances can bo analysed. The P b 0 2 is contained 
in  a  porcelain boat, the  oxidation filling being in a 
CuO tube, which allows the PbOa to  bo changed when 
used up. The complete analysis, which takes < 1  
hr., is carried out in a stream of 0 2, Pregl’s absorption 
tubes being used. The method is simple and quick, 
taking < 1  hr. for each analysis.

Standard so lu tions in  quantitative organic  
m icro-an alysis. J . B. N i e d e r l ,  V. N i e d e r l ,  and 
M. E i t i n g o n  (Mikrochem., 1938, 25, 143—150).— 
0'01n -KH(I03)2 can, with advantage, ho substituted 
for 0-01n -HC1 in all the  acidimctrio and alkalimetric 
titrations used in org. micro-analysis. I t  also serves 
as a  standard for tho iodometric titrations. No 
chango in titre  could be detected after storage for 6  
months. For the precision required in org. analysis 
(5 in 1000), O-OlN-NaOH requires re-standardisation 
m onthly and 0-01N-Na2s 20 3 weekly. Details of the 
prep, of tho KH(I03)2, the standard solutions of 
KH(I03)2, NaOH, and Na2S20 3, and the indicator 
solutions of phenolphthalein, Me-red, and starch are 
given. The high mol. w t. of the  iodate renders the  use 
of a  micro-balance unnecessary. Test da ta  for the 
determination of the equiv. of 3 org. acids, and the 
determ ination of N H 3, S, I, Cl, and B r are recorded. 
A device for steaming-out conical flasks is illustrated.

L. S. T.
U ltra-m icro-K jeldahl technique.—See A., 1939, 

I, 214.
D e te r m in a t io n  of h a lo g e n s  in  o r g a n ic  c o m 

p o u n d s .  H. B. F e l d m a n  and L. P o w e l l  (Ind. 
Eng. Chem. [Anal.], 1939, 11, 89—90).—Reduction 
by Cook and Cook’s modification (A., 1933, 731) of 
the  Stepanow technique followed by titra tion  with 
0-lN-AgN03 using dichlorofluorescein for Cl and eosin 
for Br and 1 as absorption indicators affords accurate 
results for a  variety  of org. halides. F .  N. W.
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D eterm ination of chlorine in  organic com 
pounds. V. D o s t a l  (Chem. Listy, 1939, 33, 78— 
79).—The m aterial is heated with K 0 H -K N 0 3 
m ixture in a hard glass tube, and Cl' is determined in 
the melt by the Volhard method. R. T.

H ygroscopic substances in  m icro-an a lysis .—  
See A., 1939, I , 223.

D eterm ination of w ater in  organic liq u id  m ix 
tu res. R. A. D a y , jun., and R. N. P e a s e  (J. Amer. 
Chem. Soc., 1939, 61, 524—525).—H 20  in org. liquids 
is determined by adding powdered, anhyd. CuS04, 
filtering, washing with liquid C4H 10, and determining 
the gain in wt. of the CuS04. R. S. C.

M icro-technique of organic qualitative ana
ly s is . F .  S c h n e i d e r  and D. G . F o u l k e  (Ind. Eng. 
Chem. [Anal.], 1939, 11, 111— 113; cf. A., 1938, I I , 
423).—Reactions capable of classifying compounds 
containing C, H , and 0 , as aldehyde, carbohydrate, 
phenol, anhydride and lactone, ketone, and alcohol 
are recorded together w ith micro-methods for the 
titra tion  of acids and hydrolysis of esters. F .  N. W.

P yrid in e-acetic  anhydride m ethod for deter
m in in g  h y d r o x y l: preparation of pyridine of 
su itab le  quality . H . N. W il s o n  and W . C. H ughes 
(J.S.C.I., 1939, 58, 74—77).—The method of deter
mining OH by boiling with excess of Ac20  in C5H 5N, 
to  acetylate the OH, the excess of AeOH being 
subsequently determined, will givo accurate results 
only if the CgHaN is freed from certain impurities 
and contains 0-3—0-5% of H 20 , to  prevent reaction 
between the C5H 6N and Ac20 . Methods of purifying 
■“ technical pure ” CBH 5N were evolved, and a speci
fication for suitable C6H 5N is appended.

N itroprusside te s t  for -SH and -S-S-.—See A., 
1939, I I I ,  344.

D eterm ination  of ethylene. B. E. C h r is t e n  
s e n , E. H a n s e n , and V. II. Ch e l d e l in  (Ind. Eng 
Chem. [Anal.], 1939, 11, 114— 116).—A micro 
m ethod (for which an extractor, purification tra in  
and reaction flask are described) based on the bromin- 
a tion method of Davis et al. (B., 1931, 324), capable of 
determining 0-001— 0-06 c.c. of C 2H 4 in  a to ta l vol. 
of 35— 40 c.c., is described. The C2H 4 contents of a 
no. of fru it and vegetable tissues are recorded.

F . N. W.
[A zides. X .] p-Brom obenzazide as a re

agen t for the identification  of a lcohols. P. P. T.
S a h  and K . Y. T a o  (Rec. trav . chirn., 1939, 58, 12— 
16).—p-Bromobenzazide (A., 1936, 1006) w ith the 
following alcohols in boiling petroleum a t  80—120° 
gives p -bromophenylurethanes (m.p. in parentheses) : 
MeOH (125°; cf. lit.); E tO H  (84°; cf. lit,); Pr»OH 
(77—78°); Pr^OH (102—104°); Bu°OH (64—65°); 
BusOH (96—98°); m-CsH u -0H  (76—77°); 
C H E t2*OH (54—55°); n-C6H 13-OH (75°); 
m-C7H 15*OH (83—84°); fso-C7H 15*OH (65—66°); 
m-C8H i,-O H  (78—79°); w-C9H 19-OH (73—74°); 
n-Cj9H 21-OH (79°); CH,:CH-CH2-OH (65°); 
CHjPh-OH (123— 124°); furfuryl alcohol (105—  
106°); ci/c?ohexanol (113— 114°)”; 4-methylcycto- 
hexanol (160—161°); benzoin (1 2 2 °); menthol 
(114°); cholesterol (175—176°); bomeol (116—

117°); (CH,-OH ) 2 (194°); glycerol [229° (decomp.)]; 
CH2C1-CH2-0H  (88—89°); and CH„Br-CHBrCH,-OH 
(93—94°). E . W. W.

D eterm ination  of lin a loo l, cineole, and ter
p ineol. T . I k e d a  and S. T a k e d a  (J. Chem. Soc. 
Japan , 1936, 57,442— 448).— 40 g. of the material are 
heated with 1 g. of ZnCl2 which has been dried for 1 
hr. a t  156° and 50 c.c. of xylene a t 195— 200° for 2 
hr., and the  H 20  liberated by the dehydration of the 
linalool, cineole (I), or terpineol is collected and 
measured. For (I) 3 hr. heating is necessary. A 
blank m ust be run to  determine the H 20  retained by 
the ZnCl2, and a correction applied. Ch. Ab s . (e)

A pplication  of drop an alysis  to the in vestig 
ation  of m ed icin a l m ateria ls . V II. Detection  
of polyhydroxy-com pounds. O. F r e u d e n  and K. 
F ü r s t . V III. D etection of aldehydes w ith  stable 
reagen t paper. 0 . F r e h d e n  and C. H. H u a n g  
(Mikrochem., 1939, 26, 36—38, 39—40).— VII. The 
test for H C 02H  (following abstract) can be applied 
to  detection of polyhydric alcohols, which are first 
oxidised to  H C 02H  by N a I0 4 and H 2S 0 4. The 
H C 02H  is oxidised to  C 0 2 by B r-H 20  and detected 
by the tu rb id ity  produced by the gas in aq. Ba(OH)2. 
The reaction perm its detection of 3—5 ¡¿g. of poly- 
hydroxy-compounds. Aldehydes other than  CH20  
do not interfere with the test.

V III. Malachite-green (0-8 g.) is dissolved as the 
leuco-base by addition of Na2S 0 3 (3 g.) and after 
addition of further N a2S 0 3 ( 2  g.) the solution is 
filtered and imbibed on tln n  test paper, which is 
allowed to  dry in the cold. A drop of test solution 
placed on the colourless dry test paper produces a 
green spot if an  aldehyde is present. The reaction is 
favoured by the fine sta te  of distribution of the leuco- 
base on the paper. The solutions m ust be neutral, as 
both acid and alkali cause colour changes. The 
m ethod is capable of detecting 20—300 ¡¿g. of alde
hyde. J .  W. S.

A pplication  of drop analysis to the in v estig 
ation  of m ed icin a l m ateria ls . S elective te s t  for  
form ic acid. 0 . F r e h d e n  and K . F ü r s t  (Mikro
chem., 1938, 25, 256—257).—The test, based on the 
reaction HCOaH  +  Br2 =  2HBr +  C 02, perm its the 
detection of 2-5 ¡¿g. of HCO,H. A few drops of solu
tion are treated  with aq. Br until yellow in colour, 
and the solution is heated to  boiling. The evolved 
gases are passed into saturated aq. Ba(OH )2 protected 
from atm . C 0 2 by a layer of paraffin. The small 
am ounts of H B r and Br which also distil do not 
interfere with the test. L. S. T.

D eterm ination  of fum aric and m aleic  acids. 
S. C. G a n g u l y  (J. Indian Chem. Soc., 1938, 15, 
611—614).—The K B r-K B r0 3-H g S 0 4 method (A.,
1937,1, 314; 1938, I I ,  210) m ay be used successfully 
to  determine maleic or fumaric acid, in presence of 
(CH2-C02H )2 and Na2H P 0 4. E. W. W.

Iodom etric determ ination  of acetone by a 
turbid im etric m ethod. E .  K . N i k i t i n  and M. E .  
E g o r o v a  (Zavod. Lab., 1938, 7, 1363—1367).— 1 ml. 
of 15% I in K I and 1 ml. of 10% KOH are added to  
1 ml. of 5% aq. COMe2, and the tim e f4 elapsing before 
appearance of turbid ity  is noted. An equal vol. of
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H20  is added to  the aq. COMe2, and the experiment 
is repeated (time =  t2). Finally, the time I required 
for development of tu rb id ity  in the  unknown solution 
is determined. The [COMe2] is then given by 
(x +  c)/2 , where x  =  c/{ 1 +  (t — i j ) / ( £ 2 — ¿i)}> an(i 
c is the [COMe2] of the standard solution. A second, 
more dil. standard COMe2 solution (0 01%) is used, 
with 0-2% instead of 10% KOH, for comparison 
with very dil. COMe2 solutions. R . T.

D eterm ination of w ater in  acetone. R .  G a s - 
p a r t  and L. G il l o  (Bull. Soc. chim. Belg., 1938, 47, 
933—939).—The presence of an  absorption band a t 
3500 cm.-1, traced to the  H 20-C 0M e2 complex, 
permits the  spectroscopic determ ination of 1 p a rt of 
H„0 in 100,000 parts of COMe, with a precision of 
0-5%. " E. S. H.

U se of periodate in  the volum etric determ in
ation of polyhydric alcohols and reducing aldoses  
(m onosaccharides), and the determ ination  of 
periodate and iodate in  presence of each other. 
Use of periodate in  the volum etric determ in
ation of k etoses (m onosaccharides), (a ) P. 
F l e u r y . (b ) F. R a p p a p o r t  (Mikrochem., 1938, 25,
203—265, 265—266; cf. A., 1937, I I , 530; 1938, 
II, 219).— (a ) A ttention is directed to  the  au tho r’s 
previous work on this subject.

(b ) The method of Fleury differs in principle and 
in execution. L. S. T.

M icro-m ethod for the determ ination  of the  
isopropylidene group in  su gar derivatives . D. J . 
B e l l  and K . H a r r is o n  (J.C.S., 1939, 350).—The 
ICMe2 derivative is steam-distilled in n -H 2S 04, and 
the COMe2 is determined. An apparatus is described 
by which 1 mg. of COMe2 m ay be determined with an 
accuracy of ± 1 % . J . I). R.

D eterm ination of pentose especia lly  in  adenylic  
acid derivatives. W. M e j b a u m  (Z. physiol. Chem., 
1939,2 5 8 ,117—120).—Free and/or combined pentose 
(1—20 ¡¿g.) is determined by adding to  0-5 c.e. of the 
solution 0-5 c.e. of fresh Bial’s reagent (5 mg. of
orcinol in conc. HC1 containing 0-1% FeCl3), heating
for 2 0  min. a t  1 0 0 °, cooling, and measuring the depth 
of colour produced in a step photometer. The 
pentose solution m ust be diluted if i ts  conen. exceeds 
20 |xg. per c.c. Glucose, P b" , and NOs' (but not Ba") 
interfere. W . McC.

D eterm ination of uronic groups in  poly
saccharides. A. G. N o r m a n  (Nature, 1939, 143, 
284—285).—The ra te  of evolution of C 0 2 with acid 
under standard conditions of heating etc. affords a 
method for detecting the  presence of uronic groups. 
The curves indicate th a t these give an early max., 
whilst hexose m aterial provides a  longer and more 
regular evolution of C02. L. S. T.

D eterm ination  of 0-3—50 m g . of g lucose by  
the m ethod  of H agedorn and Jensen .—Seo A., 
1939, I I I ,  221.

R eaction betw een am in es and sod iu m  1 :2 -  
naphthaquinone-4-sulphonate. E. G. S c h m id t  
(Ind. Eng. Chem. [Anal.], 1939, 11, 99—100).—The 
reaction, which is the basis of Folin’s colorimetric 
.method (A., 1922, ii, 536, 540) for the determination

of the N H 2-acid content of blood, is influenced by the 
am ount of alkali and acid added to  the reaction 
medium. The quant, nature of the reaction is 
followed by  comparing the colour intensities produced 
by interaction of aq. N H 3 and 26 different amines 
with th a t obtained from an equiv. am ount of glycine.

F. N. W.
A m ino-acids and peptides. V. Function of 

iodine in  am ino-n itrogen  analyses by the n itrous  
acid m ethod. M. S. D u n n  and I. P o r u s h  (J. Biol. 
Chem., 1938,127, 261—268; cf. Kendrick and Hanke, 
A., 1937, I I I ,  108).—The effect of added I ' on the 
N H 2-N vals. obtained in the analyses is explained by 
supposing th a t slightly sol. or only slightly ionised 
H g l, complexes of the N H 2-acids are produced, low- 
results indicating production of insol. complexes. 
The rate of oxidation of cystine by I, as measured 
by production of SO,", is much slower than  th a t by 
H N 0 2 in comparable concn. N2 is produced from 
H N 0 2 when N a2S20 3 is present and hence high 
results are sometimes obtained. No explanation is 
provided of the fact th a t addition of K I results in a 
15% decrease in the  N H 0-N content of blood filtrates.

W. McC.
D etection of a-am ino-p-hydroxybutyric acid  

and its  d istribution  in  various proteins. T.
H ig a s i , S. M a y e d a , and H . M a t s u o k a  (Sci. Papers 
Inst. Phys. Chem. Res., Tokyo, 1939, 3 5 ,170—173).— 
0H-CHMe-CH(NH2 )-C02H  (I) is heated with B r-H 20  
(and a little Br +  FeS04) a t  100° (bath) for 5—8 min., 
cooled, decolorised by Na2S20 4, and boiled with 
N H 2OH,HCl for 1 min. Addition of aq. NH 3 to  the 
cold solution affords a  characteristic reddish colour 
(mechanism of reaction discussed). The test is sp. 
for (I) (apart from aspartic acid) and can be used for 
its detection and approx. estimation in the hydrolysis 
products of proteins. A. T. P.

D eterm ination of sm a ll am ounts of aspartic  
acid by the m alic  acid m ethod of Pucher. A. A.
A r h im o  (Suomen Kem., 1939, 12, B , 6 ).—Aspartic 
acid is determined by direct bromination to  dibromo- 
malic acid, oxidation of this (KM n04) to  dibromo- 
oxalacetic acid (?), and further treatm ent according 
to  Pucher (A., 1934, 1048). Tyrosine and dihydroxy- 
phenylalanine, bu t not glutamic acid, can be deter
mined in this way. M . H. M i A.

D eterm ination of thiourea and thiocyanates.
H . E . W il l ia m s  (J.S.C.I., 1939, 58, 77—79).—CNS' 
is determined by titra tion  with H g(N 03 ) 2 in presence 
of dil. H N 0 3 and Fe111 alum solution until the  red 
colour disappears. CS(NH2 ) 2 is titra ted  in a similar 
manner after adding a  known vol. of standard 
N H 4CNS. The method can be used w ith N- or 
0-l>'-Hg(N03)2, and gives results accurate to  0-02— 
0-035%. W ith mixtures containing CS(NH2 ) 2 and 
CNS', the former is eliminated by adding CdS04 
and NaOH and boiling, and the la tte r deter
mined as above. HgO or H gS04, bu t not Pb salts, 
can replace the  CdS04. Determinations with the 
H g(N 03 ) 2 are unaffected by the presence of 
CO(NH2)2, CN*NH2, or guanidine, bu t excessive 
amounts of dicyanodiamide interfere. H eavy metals 
should, in general, be absent. Chlorides lead to  high
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results, and when present the CNS' is first pptd . as 
CuCNS, or as the Cl' is removed as basic Bi chloride. 
In  mixtures with CNS', CS(NH2) can be determined 
directly by adding aq. NaAg(CN ) 2 and NaOH, 
diluting, and boding. The filtrate is titra ted  with 
AgN03 to  a perm anent opalescence (K I as indicator). 
The reactions occurring are 2NaAg(CN)2+C S(N H 2 )2-i- 
2N a0H =C N -N H 2+ A g ,S + 4 N aC N + 2 H ,0 , and 
4NaCN-f 2A gN 0,—2NaAg(CN)„-}-2NaN03.

L. S. T.
[Azides. IX .] m -B rom obenzazide a s  a re 

agent for the identification of am in es. P. P. T. 
S a h  and L .’H . Ch a n g  (Rec. trav . chim., 1939, 58,
8 — 11; cf. A., 1937, I I , 129).—m-Bromobenzazide, 
an oil (from the hydrazide, A., 1936, 873), w ith the 
following amines etc. in PliMe a t 120° yields 
m-bromophenylcarbamides (m.p. in  parentheses): 
N H ,Ph (196—197°); o- (212—213°), m- (248—249°), 
a n d > -C 6H 4Me-NH„ (222—223°); p-xylidine (227— 
228°); a- (259—260°) and P-C10H 7-NH, (240— 
241°); i)-C6H 4Ph-NH 2 (235—236°); o- (176— 176°), 
to- (218—219°), and > -N 0 2-C6H 4 -NH2 (245—247°); 
■p-CJI.Cl-NH, (236—237°); j9-C6H 4B“r-NH„ (252— 
253 ); 2 : 1 : 4 -  (196-190°) and " 3 : 1 : 4 -
NO„-C6H,Me-NH2 (213—214°); 1 : 3 : 4 -  
C„HsMeBr,N H 2 (237—238°); N H Ph2 (141— 142°); 
o-NH2-C6H 4-OH (236—237°); N H 2Bz (2 1 1 —2 1 2 °); 
N H 2Ac (201—202°); NHPhAc (118—119°); o- 
(208—209°) and to-NH2-C6H ,-C02H  (282—283°).

E . W. W.
D eterm ination of phenolic and naphtholic  

hydroxyl groups by m eans of benzoic anhydride.
A. L e m a n  (Compt. rend., 1939, 208, 357—359; 
cf. A., 1938, II , 274).—A phenol (0-01 mol.) or a 
dihydroxybenzene (0-005 mol.) "with C6H 6N -B z20  a t 
1 0 0 ° / 1  hr. is benzoylated quantitatively ( ± 1—2 %) 
as shown by  the  titrim etric determ ination of BzOH 
obtained after hydrolysing the excess of Bz20 .

J .  L. D.
D eterm ination  of carbonyl com pounds by 

m eans of 2  : 4-dinitrophenylbydrazine. H. A.
Id d le s , A. W . Low, B. D. R o s e n , and R . T. H a r t  
(Ind. Eng. Chem. [Anal.], 1939, 11, 102— 103).— 
The method originally devised for H 20-sol. CO-com- 
pounds (A., 1935, 101) is extended to  EtOH-sol. 
compounds (1). 10 c.c. of an  E tO H  solution of (1) 
are added dropwise to  excess of a saturated solution 
of 2 : 4-(N 02)2C6H 3 -NH-NH2 in 2N-HC1 (II) and after 
dilution w ith 50 c.c. of (II) is kept a t room temp, for
2—24 hr. The pp t. is washed w ith (II) and dried a t
105— 110°. The average yields obtained w ith the 
following are given in parenthesis : COPhMe (99-6), 
p-O H -C Ą -C H O  (97-6), CHPhBz-OH (99-6), mesityl 
oxide (93-2), benzylideneacetophenone (97-7), Bz2 
(97-7), COPh2 (95-6), piperonal (96-5), cj/cZohexanone 
(97-3), cvctopentanone (98-6), and carvone (99-38).

F. N. W.
C ondensations of furan derivatives. X . Furan  

derivatives analogous to  chalkones. V. V.
T s c h e ij n c e v  (Bull. Soc. chim., 1939, [v], 6 , 70—79; 
cf. A., 1932, 1140; 1933, 1179).—Ketones,
CHR:CH-CO-R', give w ith 50—60% H ^  or conc. 
HC1 a bright yellow colour if  R  is aromatiG, violet or 
red-violet" if R  is furyl. Only indefinite colours are 
obtained with the corresponding acids or aldehydes, or

if  R  is aliphatic. The colours are supposed to  be due 
to  oxonium compounds resembling quinones. A. Li.

D eterm ination of aneurin. E nzym ic conver
sion  of cocarboxylase (aneurin pyrophosphate) 
in to  the free v itam in .— See A., 1939, I I I ,  401.

C o lo r im e tr ic  r e a c t io n  f o r  d e t e r m in a t io n  of 
n ic o tin ic  a c id . E . B a n d ie r  and J . H a ld  (Bio- 
chem. J ., 1939, 33, 264—271).—An aq. solution of 
nicotinic acid (containing 0-005—0-25 mg.) is heated 
a t 75—80° for 5 min. and 1 c.c. of 4% aq. CNBr is 
added. After a further 5 min. heating, the solution 
is cooled, 1 0  c.c. of saturated aq. metol are added, 
and, after dilution to  2 0  c.c., the  m ixture is left for 
1 hr. in the dark. The colour developed is then read 
w ith a Pulfrich photometer, using a S.43 filter. Solu
tions containing nicotinamide m ust first be hydro
lysed. A modified technique for use with org. 
m aterials is described. Yeast contains 16—61 mg. 
per 100 g. dry w t. P . G. M.

Iodom etric titration  of SH  groups ; m icro
determ ination  of cysteine and m eth ion ine in  
p roteins. R . K u h n , L. B irk o fe r ,  and F. W. 
Q u a c k e n b u s h  (Ber., 1939, 72, [5], 407—416).— 
The compound is hydrolysed by boiling H I  (d 1-7) 
containing a little  K H 2P 0 2 and the volatile products 
are conveyed by pure N2 through an  aq. suspension 
of red P, a  solution (I) of 20% CdCl2 +  20% BaCl2 
to  retain  H 2S, saturated HgCl2 solution, and  AcOH
(II) containing 10% of KOAc and  Br. Methionine
(III) is determined in  (II) by addition of IIC 0 2H  
to  decolorise Br, treatm ent w ith solid K I, acidification, 
and titra tion  w ith 0-004N-Na2S20 3. (I) is treated 
w ith excess of 0-004n -1 and 2n -HC1 and, after dis
appearance of CdS, the excess of I  is determined with 
0-004N-Na2S2O3. For the  determ ination of cysteine
(IV) th e  residue in the hydrolysing flask is treated  
w ith AcOH and repeatedly evaporated to  dryness a t 
100°/vac. w ith interm ediate addition of 30% AcOH 
until the  odour of P H 3 is no longer perceptible. The 
residue is trea ted  in 90% AcOH w ith an excess of 
0-004N-I and after 1 min. unchanged I  is determined 
by 0-004N-Na2S20 3. The to ta l S determined thus for 
casein, ovalbumin, globin, insulin, vitellin, and phal- 
loidin is identical with th a t determined directly as 
B aS04. Under th e  experimental conditions aneurin
(V) and  lactoflavin (VI) do not evolve sufficient E tI  
to  influence the determ ination of (III) in proteins in 
the structure of which these vitam ins form part. 
On the  side of (IV), an error is not introduced by  (V) 
bu t a  slight correction is required for (VI). Proteins 
w ith adermin, nicotinamide, or astaxanthin as 
prosthetic group can be directly analysed. Im 
mediate analysis of haemoglobins is scarcely possible, 
the main disturbing factor being porphyrin. The 
results depend so greatly on experimental conditions 
th a t a correction cannot be given. The substances 
to be examined for (III) m ust be free from OAlk and 
NAlk. S, present in S 0 4 esters, is smoothly removed 
as H 2S. W ith sulphanilamide tho to ta l S is volatilised 
as H 2S whilst the  basic fragments in the  flask give a 
false val. for (IV) owing to  their reducing power. The 
adenylthiomethylpentose from yeast gives only about 
6 6 %  of M el and 33% of MeSH. Thiomethylpentose 
triacetate behaves similarly. H . W.


