
BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS
A., II.—O rganic C hem istry 

DECEMBER, 1941.

1.—ALIPHATIC.
Dehydrogenation of /i-heptane and cyc/ohexane on cerium, 

vanadium, and thorium catalysts.—See A., 1941, I, 478. 
Thermal decomposition ol ethylidene brom ide—See A., 

1941, I, 473. 
Reaction of defines with solid cuprous halides. E. R.

Gilliland, H. L. Bliss, an d  C. E. Kip (J. Airier. Cliem. Soc., 
1941, 63, 2088—2090).—C2H 2 and butadiene with, solid CuCl 
give compounds X,2CuCl (X. =  define). Isoprene yields a 
compound of the approx. formula C5H 8,3CuC1 bu t this may 
be due to  incomplete reaction. Amylene and cycfopentadiene 
do no t give detectable compounds with CuCl. W . R. A.

Polymerisation of olefines. V. Isomerides [contained] in 
triiiobutylene. F. C. W hitmore, C. D. Wilson, J. V. Capin- 
jola, C. O. Tongberg, G. H. Fleming, R. V. McGrew, and J. N. 
Cosby. VI. Dimerides obtained from tetramethylethylene.
F. C. W hitm ore and P. L. Meunier. VII. Isolation and oxid
ation of aa-dineopentylethylene. F. C. W hitmore and J . D. 
Surm atis ( / .  Amer. Client. Soc., 1941, 63, 2035—2041, 2197—  
2199, 2200—2201; cf. A., 1941, II, 237).—V. Efficient frac
tionation (75, la ter 90— 100, theoretical plates) of triisobutyl
ene gives fractions, (A) (75%), b.p. 177-7°, (B) (15%), b.p. 
179-0°, and (C) (10%), b.p. 183— 185°, unchanged by further 
fractionation, extraction w ith N H 2Ph or MeOH, or equilibrium 
melting. (A) is a  m ixture of CH2CC(CH2Buv)2 (I) and the 
lower-boiling isomeride of CHBuKCMe-CHjBuv (II), since 
ozonolysis in AcOH (less well, saturated hydrocarbons, b.p. 
0— 30°, and no t other solvents) gives BuvCHO, 
COMe-CH2Buv (III), CH20 , CO(CH2Buv)2 (IV), m.p. -1 0 ° , 
b.p. 6 3 ° /ll mm. (oxime, m.p. 78°), and BuvCO.H, (B) is 
similarly shown to  contain mainly the higher-boiling isomeride 
of (II) and less (I). By ozonolysis of (A) and (B)
(CH2Buv) jCH-C02H and CH2Buy-CMeBuv-C02H, both known 
to  be derived from (I) and (II), are also obtained. (C) con
tains CH 2XMe-CIi2-CMe2-CH2Buv and
CMe2:CH-CMe2'CH2Buv, "since ozonolysis yields CH.O, aayy- 
tetramelhyl-n-valeric acid (V), m.p. 40—45°, b.p. 123°/15 mm. 
{amide, m.p. 70— 71°; fi-kcto-n-propyl ester semicarbazone, 
m.p. 155°), 5&££-telramethyl-n-heptan-f}-one (VI), b.p. 75°/10 
m m . (semicarbazotic, m.p. 149°), and usually BuvC02H, (IV), 
and (by a side-reaction) CH,Bu>'-CMez-OH (VII), b.p. 143— 
145°. The structure of (VII) is proved by dehydration by 
20%  H 2S 0 4 to  diisobutylene, identified by oxidation (Cr03). 
T hat of (V) is proved by Curtius degradation to 
CH2BuvCMea-NH2 (phenylcarbamide derivative, m.p. 137°; 
Ac derivative, m.p. 98— 99°), also prepared from 
CH2Buv-GMesCl by AgCNO, followed by KOH. Oxidation 
of (VI) by  C r03 in dil. H 2S 04 gives ~ 2 1 %  of (V) and 20% of 
AcOH. (VI) gives no CHI3, bu t with MgPhBr gives an 
alcohol, b.p. 139°/5 mm., converted by dehydration into (I) 
and then  ozonolysis into COPhMe and CHjO. Ozonolysis of 
(II) is more rapid than  th a t of (I). (IV) is synthesised in 60% 
yield from CH2BuvMgCl and CH2BuvCOC1 in EtjO. Poly
merisation of CH2:CMea by H 2S 0 4 proceeds by reversible 
formation of BuvHS04, the electronically deficient so-called 
carbonium “ ion ” Bu"̂  '" and H S 04—, and related more complex 
p roducts; its  exact course is in doubt.

VI. The dimeride, b.p. 70— 100°/100 mm., obtained in 
62% yield from (CMe2:)2 by 80% H 2S 04 a t  0°, contains 
CHMePr^-CHiCMeBuv (50), CMe2:CMe'CHMe'CH2Bu7 (10) (cf. 
Brunner ct hi., A., 1937, II , 395), CHBuvlCMe'CH.Buv (25), 
and CH2:C(CH2B ur)2 (0-2%), since fractionation and then 
ozonisation in  saturated  light petroleum yields pinacolone, 
CHMePriS-CHO, COMe2, (III), BuvCHO, COMe-CHMe-CHjBuv,
345 m (a., ii.)

CH20 , and (IV). The mechanism of the reaction, discussed 
in detail and shown to differ fundam entally from th a t of 
polymerisation by B F3, combines rearrangem ent and poly
merisation.

V II. Oxidation of tri/iobutylene by N a2Cr20 ,  in aq. H 2S 0 4 
a t 50— 60° gives 18% of unattacked, pure CH2:C(CH2Buy),
(VIII), b.p. 112— 113°/I00 mm., which on further oxidation 
a t 50— 60° and later 80° gives (CH2Bu*)2CH-C02H (24-7), 
m.p. 93—94°, unchanged (VIII) (46), (IV), (1-9), ketones 
(~ 9% ) °f higher b.p., and smaller am ounts of (III), BuvCO,H. 
and CH2Buv-C02H. K. S. C.

Mechanism of photochemical change of acetylene.—See A., 
1941, I, 480.

Polymerisation of hydrocarbons of the C„H2„ _ ,  series with 
vicinal double and triple linkings. II. Cyclic dimerisation of 
(.wpropenylacetylene. A. I. Zacharova and V. A. Bezel- 
Sitscheva ( / .  Gen. Chem. Russ., 1941, 11, 67— 69).— . 
CH.ICMe-CjCH in MeOH is converted by  heating for 12 hr. 
a t  120° into »¡-isopropenyltoluene. R. T.

High-temperature chlorination of saturated, aliphatic mono- 
chlorides. Vicinal effect. F. F. R ust and W. E. Vaughan 
(/■ Org. Chem., 1941, 6 , 479— 487).— Investigation of th e  
vapour-phase chlorination of EtCl, Pr°Cl, PrPCl, Bu“Cl, and 
Bu^Cl shows th a t the C-Cl group in a straight-cliain aliphatic 
monochloride m arkedly retards substitution on the adjacent 
(once-removed) C atoms, th e  effect becoming increasingly 
pronounced w ith progressively higher tem p. This “ vi
cinal ” effect extends in a  smaller degree to  the C twice re
moved from the C-Cl group. In  th is type of chlorination 
substitution of H  on C linked to  Cl is mildly retarded, the 
effect decreasing w ith increasing tem p. Thus th e  small 
am ount of CH2Cl-CHEtCl formed from BuaCl a t  202° de
creases when the chlorination is performed a t  a  higher tem p. 
A t the same time, th e  relative reactivity  of the H atom s of 
CH2C1 steadily increases in comparison w ith those of the 
uninfluenced Me; the reactive sec. H  a t  C(y) are seemingly 
no t greatly affected. In  the chlorination of P raCl a  pro
gressive decrease in the proportion of CHMeCl-CH2Cl is ob
served w ith rise of tem p, while the relative reactivities of the 
H  a t  C<„) and Q y> are enhanced. Exam ination of the chlorin
ation of EtCl, Pr“Cl, and Bu“Cl a t  310—320° shows th a t the 
“ vicinal "  effect of Cl in the monocliloride is no t confined to 
the C-H linking on the once-removed C atom s b u t extends 
a t  least to  those twice removed. Substitution into Me of 
Pr°Cl does no t occur as readily as it  does into CH,C1. Only 
when Me is sufficiently removed from Cl, as in BuaCl, do its 
H  atom s approach the reactiv ity  of those in C2H S.

H. W.
Reaction of halogens and iron with alcohols and esters. 

IV. Reaction of iron and bromine w ith ethyl alcohol. M. T .
D angjan (J. Gen. Chem. Russ., 1941, 11, 108).— E tB r is 
obtained in 81% yield when Br is added to  a suspension of 
Fe in E tO H . R . x.

Allylic rearrangements. XI. Action of magnesium and 
zinc on crotyl and methylvinylcarbinyl chlorides. W. G.
Young and M. Eisner (J. Amer. Chem. Soc., 1941, 63, 2113— 
2115; cf. A., 1940, II , 148).— 86% of C4H,-MgCl is obtained 
from 30 : 15 : 1 E t20-M g-C 4H 7C1. The butenes obtained 
from m ixtures of CHMe;CH-CH2Cl (I) and 
CHjICH-CHMeCl by  M g-E taO or activated Zn in boiling 80% 
E tO H  are independent of the nature  of th e  m ixture [8:— 
93-5% of (I)], b u t depend on th e  m etal +  solvent; e.g.. Mg 
gives ~ 54 -5%  of A“-, ~ 20-5%  of cis-&P-, and ~ 2 5 %  of Irans- 
A0-C4H 8, and Z n-E tO H  gives 67-4, 32-6, and < 2 % , respect
ively. W ith Mg, C4H ,B r gives the same butenes (56-4^2>0,
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17-2±3-3, and 25-5¿1-4% , respectively), b u t w ith Z n -E tO II 
gives a different m ixture (02, 30, and 7, all ± 2 — 3%, respect
ively). Use of abs. E tO H  or Pr^OH instead of 80% E tO H  
w ith Zn and C ,H ,B r has no effect on th e  ratio  of products.

R. S. C.
Preparation oi tetradeuteroethylene dibromide by direct 

union of dideuteroacetylene and deuterium bromide. Route 
to  tetradeuteroethylene. C. L. Wilson and A. W. Wylie 
(J.C .S., 1941, 596—601).—C2H 2 and H Br, thoroughly mixed, 
and a C ca ta lyst (granular charcoal activated in H B r a t  450°) 
a t  —200° give 70% yields of (CH2Br)2, w ith some CHMeBr2, 
CH2:CHBr (I), and E tB r; th e  walls of the glass reaction tube 
probably  catalyse union between (I) and H B r; higher tem p, 
gives increased yields of (I). W ien  a  change to  D compounds 
is made, it  is necessary first to  replace th e  exchangeable H  
in  th e  cata lyst b y  D, which is carried ou t by prolonging the 
activation process using D B r a t  450°. An all-glass apparatus 
for producing a  continuous supply of D Br by combination of 
electrolytic D and B r is described. D Br and C2D2 a t  180° 
give products of similar composition to  th a t  obtained w ith 
"  light ’’ m aterials, and  yield isomeric dibrom otetradeutero- 
ethanes (D conten t =  ~ 9 9  at.-% ), w ith a  little CD2ICDBr 
and C2D 6Br. C2D 4 is prepared from the mixed isomerides by 
reaction w ith Zn in m oist dioxan (+ D 20) and combination 
w ith B r affords th e  pure dibromide. A. T. P.

Promoting action of mercury on alum inium oxide in  the
dehydration oi ethyl alcohol.— See A., 1941, I, 478.

Vapour-phase catalytic conversion of methylcer/.-butyl- 
carbinol. E . A. Kelso, G. W ash, J . T. Horeczy, B. Shive, 
and W. A. Felsing ( / .  Amer. Chem. Soc., 1941, 63, 2273— 
2274).— In  presence of commercial A120 3 a t  293—305°, 
CHMeBuv-OH gives (CMe2:)2 52, CH^CMePr/3 32, and 
CHjICHBuv 16%. The proportion of isomerides thus depends 
on the activ ity  of the  A120 3 (cf. Brooks et al., A., 1940, I, 201;
Cramer et al., A., 1939, II , 136). R . S. C.

Dehydration of tert. carbinols containing the neopentyl 
group. F . C. W hitm ore and E . R ohrm ann (J . Amer. Chem. Soc., 
1941, 63, 2033—2035).—W hen CH2B uvC R 2-OH is dehydrated 
by  anhyd. CuS04 and pumice, th e  CH2Buv is barely affected. 
The structure of th e  products below is proved by  ozonolysis. 
CH2B uvC E t2-OH (prep, from Bu>'-[CH2]2-C02E t and 
M gEtBr), b.p. 32°/3 mm., a t  180— 190° gives ~ 9  parts  of 
CHMelCEt-CHjBuv and 1 p a rt of CEtjICHBuv. 
CHaBuy'CMeBu“'O H  (prep, from COMe-CH2Buv and 
MgBu“Br), b.p. 55—56°/5 mm., a t  193— 198° gives > 8  parts  
of C H Pra!CMe-CH,Buy, 1 p a rt of CH2:CBua,CH2Buv, and a 
trace of CHBu^CMeBu“. R. S. C.

cis- and traits-Forms of jSE-dimethyl-Av-7!-hexene-£e-diol.
(a) J .  Salkind. (b) J. R. Johnson (J. Amer. Chem. Soc., 1941, 
63, 2282).— (a) B ourguel’s substance, m.p. 101°, was shown 
(Salkind et al., A., 1938, II , 123) to  be a  form of (•C,CMe2-OH)2 
(cf. Johnson et al., A., 1941, II , 1).

(b) This correction is confirmed b y  hydrogenation of the 
substance by  2H 2- P t 0 2 to  (CH2-CMe2-OH)2, m .p. 88-5°, and 
b y  lH j-P d  to  (:CH-CMe2-OH), m.p. 68—69°. The structure, 
ira)!s-(:CH-CMe2-OH)2, for Salkind’s substance, m.p. 75°, 
requires confirmation. R. S. C.

Aliphatic sulphonic acids. Synthesis and properties of acyl- 
amides of aliphatic sulphonic acids. A. G. Kostzova (J. Gen. 
Chem. Russ., 1941, 11, 63— 66).—The following have been 
prepared by standard  m e th o d s : chloromethanesulphonyl
chloride, b .p. 60°/10 mm., chloromethanesulplion-acetamide, 
m.p. 146°, and -benzamide (I), m .p. 118°, a-chloroethanesulphon- 
acetamide, m.p. 114°, and -benzamide (II), m.p. 123°, benzyl- 
sulphon-acetamide, m .p. 129°, and  -benzamide, m .p. 148°.
(I) and (II) are intensely sweet. R. T.

Reactions of carboxylic esters. M. P. Balfe and J. Kenyon 
(Nature, 1941, 148, 196).—A lthough acid- or alkali-catalysed 
hydrolysis or esterification, and alkoxy-interchange, take 
place usually b y  mechanisms in  which th e  Unkings of the 
alkoxyl C are no t disturbed, the alternative mechanism involv
ing rupture betw een O and Aik occurs, to  a  greater ex ten t than  
has been recognised, when the OAlk has electron-releasing 
properties. Reactions which can be explained on th e  assum p
tion th a t  the  esters dissociate according to  the second m anner 
are quoted. L. S. T.

Acylals. C. D. H urd and F. O. Green (J. Amer. Chem. 
Soc., 1941, 63, 2201— 2204).—Compounds, C H R iO 'C O R '^ 
and 0R "-C H R -0-C 0R ' {A) (R, R ', and R "  =  alkyl or aryl),

are term ed acylals. Acylals, exemplified by  CHMe(OAc)2, 
react w ith N H 2Ph, thus : N HPhA c +  [OH-CHMe-OAc] ->
MeCHO +  A cO H ; w ith 3N H 2OH, thus : ->  NHAc-OH +  
CHMe!N-OH +  OH-NHj-OAc H 20  (method of analysis 
detailed); and w ith Cl2 a t  90— 100° (no reaction a t  room 
temp.) to  give CCl3-CHO, CHCl2-CHO, AcOH, and 
CH2C1-C02H  w ith some CH2C1-CH(OAc)2 and 
CHCl2-CH(OAc)2. RCHO, HC1, and R 'O H  give ~ 8 0 %  of 
CHRC1-OR', which w ith R "C 0 2Na, first a t  0° and then  warm, 
gives 40— 74% of (A) and a higher-boiling residue. Thus are 
obtained : a-methoxyethyl acetate, b.p. 24—25°/15 mm., pro
pionate, b.p. 41— 43°/18 mm., and butyrate, b.p. 44— 45°/Ll, 
m m .; a-ethoxyethyl propionate, b.p. 51— 51-5°/18 mm., an<l 
butyrate, b.p. 55—5 6 ° /ll m m .; a-propoxyethyl acetate, b.p* 
54— 55°/20 mm., propionate, b.p. 54-8— 55-2°/ll mm., and 
butyrate, b.p. 67-8—6 9 ° /ll m m .; a-butoxyethyl acetate, b.p. 
69-5— 70°/21 mm., propionate, b.p. 70— 71°/11 mm., and 
butyrate, b .p. 80— 81°/11 m m .; a-ethoxypropyl acetate, b.p. 
46-3— 46-8°/14 m m .; a-ethoxybutyl acetate, b.p. 53— 54°/10 
mm., and propionate, b.p. 66— 67°/10 mm. n  and d are 
recorded. R. S. C.

Tracer studies using radioactive carbon. Oxidation of 
propionic acid. P . N ahinsky and S. Ruben ( / .  Amer. Chem. 
Soc., 1941, 63, 2275—2276).— Using radioactive C*, i t  is 
shown th a t  EtC*OaH, prepared from M gEtBr and C *02, with 
K M n04 gives C* in  both H 2C20 4 and C 02 b u t w ith K 2Cr20 7 
gives only AcOH and C *02, botli oxidations being quant.

R. S. C.
Reliability of reactions used to locate assimilated carbon in 

propionic acid. H. G. Wood, C. H. W orkman, A. Heming
way, A. O. Nier, and C. G. Stuckwisch (J. Amer. Chem. Soc., 
1941, 63, 2140— 2142).— W hen E t13C 0 2H , prepared from 
M gEtBr and 13C 02 (4-92% of the C 0 2 used), is oxidised by 
K M n04-N a 0 H , the  UC is obtained pa rtly  in the N a2C20 4 
and partly  in th e  N a2C 03. A t 460° reaction occurs strictly  
according to  (E t13C 02)2B a 13COEt„ +  B a13C 03.

R . S. C.
Migration of acyl groups during hydrogenation of triglycerides.

D. A therton and T.’ P . H ilditch (J.C .S., 1941, 527— 535; cf. 
B., 1938, 79).—D uring th e  hydrogenation of m ixtures of 
glycerides a t  180° in presence of Ni on kieselgulir, interchange 
of acyl groups between th e  mols. of the triglycerides is slow ; 
~ 5 %  of the to ta l glycerides are involved per hr. of exposure 
to  hydrogenation conditions. Interchange of acyl groups 
proceeds between completely sa turated  glycerides, i.e., is no t 
dependent on concurrent hydrogenation. The change appears 
to  occur more readily between simple triglycerides th an  when 
one component is a  mixed triglyceride, e.g., oleodipalmitin or 
palmitodiolein (I). Appreciable interchange occurs between 
tripalm itin  (II) and triolein (III) or tristearin  (IV), b u t is 
m uch less evident in  m ixtures of oleo- or stearo-dipalm itin 
and (III) or (IV), and occurs only slightly during hydrogen
ation of m ixtures of (I) and (III). Conclusions from analytical 
d a ta  in these cases, however, are only of qual. significance. 
The presence of unresolved ternary  m ixtures in the final 
crystal fractions is less likely to  occur in the case of hydrogen
a tion  of a m ixture of (III) and (V), and th is allows a more 
reliable estim ation of (IV) and (V). A fter 3 hr. 20 min., 
~ 1 4 %  of the glycerides undergo acyl interchange, and after 
12-5 hr., 37%  of interesterification is noted. The mixed 
triglycerides produced in both  cases are probably almost 
wholly dilaurostearin, and  laurodistearin is formed in small 
am ounts only. W hen hydrogenation of a  m ixture of (III) 
and (II) is in terrupted  before completion (105 m in .; I  val. of 
18’3), or when a  sim ilar m ixture is heated a t  180° in  presence 
of catalytic Ni in C 0 2 for 9 hr., th e  product contains a small 
proportion of mixed glycerides containing both  palm itic and 
oleic acids. R esults are considered in  relation to  th e  pro
cedure adopted for determ ining th e  proportion of tri-C18 
glycerides in fa ts by  hydrogenation, followed by  estim ation of 
(IV) in the products; when th is procedure is essential, hydro
genation should be rapid a t  65— 70° using R aney Ni, Pd, or 
P t  catalysts. The possible effect of tim e of hydrogenation, 
involving variations in  degree of acyl interchange, on the 
tex tu re  and o ther properties of technically hydrogenated fats 
is indicated. A. T. P.

Polymerisation and drying of oils and esters of fatty  acids.
I. Theory of polymerisation. A. J . Drinberg. II. H eat of 
polymerisation and nature of polymerides of oils. A. J. 
Drinberg and  A. I. Schepelev. m .  H eat of drying of 
linseed oil. A. J . Drinberg and V. G. Juschin (J. Gen. Chem.
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Russ., 1940, 10, 2052—2058, 2059—2004, 2005—2072). I.
Polym erisation of drying oils involves reactions between C.C 
groups and of carbalkoxy-groups. Possible modes of poly
merisation are reviewed, and methods of calculating poly
merisation coeffs. are discussed.

II . The heat of polymerisation, Q, of oils is determined as 
the difference between the heat of combustion of the oil and 
of the polymeride. Derived formulae for calculating Q give 
results in satisfactory agreement with experimental vals. for 
linseed (I), sunflower seed (II), and cottonseed oils (III) poly
merised a t  300° in an atm . of N2. The results indicate th a t 
th e  ratio  of in tra- to  inter-mol. reaction of reactive groups is 
Z': 1 in the case of (I) and (II) oil, and 3 : 2 in th a t of (III).

I I I .  The velocity and the heat of drying of (I) rise with 
increasing tem p, from 20° to 98°. A t 20° the reaction is of 
an auto-oxidative type, bu t with rising temp, direct oxidation 
becomes increasingly im portant. K. T. .

Photolysis of some ehloronitroso-compounds. S. Mitchell, 
K. Schwarzwald, and G. K. Simpson (J.C.S., 1941, G02—005; 
cf. A., 1939, I, &0).—y-Chloro-y-nilrosovaleric acid (I) and 
fi-cliloro-ji-nitroso-ah-diphcnylbutane (II) have been prepared 
by the action of Cl2 on the oximes of lajvulic acid and of aS- 
diplienylbutan-/3-one, respectively. Both (I) and (II) form 
blue crystals, m.p. 33° and 40°, respectively. (I) decomposes 
slightly when kept. The absorption spectra of (I) and (II) 
in MeOH solution are recorded from 7400 to  0590 a . The 
quantum  efficiencies, y, of the decomp, in MeOH solution of
(I) and (II) and of l-chloro-l-nitrosocyc/ohexane (III) and 
/¡-chloro-/3-nitroso-yy-dimethylbutane (IV) have been mea
sured a t  the A of max. absorption in each case, y  for (I) and
(II) is ~ 1  a t  this A, whilst for (II) and (IV) vals. are 0-78 and
0-02, respectively. A t shorter A, y  for (II) and (IV) becomes 
~ 1 .  The products of decomp, in all cases contain 90—100% 
of the theoretical HC1. Other products are : for (I), the 
oxime hydrochloride of Me laivulate, C ,H ia0 3NCl, and a 
small am ount of Me lam ilate; for (II) the oxime of aS-di- 
phenylbutan-/?-one and CHaO. O. D. S.

Acyloins. IX. Non-enzymic decarboxylation oi pyruvic 
acid and acetoin formation. W. Dirscherl and H. Nahm (Z . 
physiol. Chem., .1940, 264, 41—50; cf. A., 1931, 1457).— 
AcC02H  is decarboxylated by various N H 2-acids [e.g., l(— )- 
tyrosine (I), ¿/-alanine, ¡¿/-serine, /(—)-prolinc, and /{+)- 
arginine a t  100°; ¿/-tyrosine a t 120° (not a t 54°); reaction 
generally accelerated in presence of C5H 5N], aneurin (II) a t 
120° (not particularly  active), or quinine a t  100° (unaffected 
by C5H jN ). Form ation of acetoin (III) thereby occurs with, 
e.g., dl- or / ( + ) -alanine, dl- or /(—)-asparagine or -aspartic 
acid, and ¿/-N H 2-CHPh-COaH, b u t not with, e.g., (I), (II), 
¿/-cystine, or ¿/-leucine. Use of (— J-NH^CHPh-COjH or 
/(■—)-asparagine leads to  optically inactive (III), whereas a 
mixture of (—)- and ¿/-(III) is formed during decarboxylation 
by yeast carboxylase (cf. A„ 1938, III, 442)- The signi
ficance of these results in connexion with the “ carboligase " 
question is discussed. '/(-(-)-Alanine, /(—)-aspartic acid, and 
(+ )-N H ,-C H P lrC 02H are more or less rapidly racemised by 
hot AcOH or AcCO,H; /(—)-leucine is more stable.

H. B.
Hydrogenation of acetylenic compounds. XXX111. Syn

thesis and catalytic hydrogenation of acetylenic hydroxy-acids.
J. S. Salkind and B. I . Michantiev J . Gen. Chem. Russ., 1941, 
11, 92— 98).—A solution of (|C-MgBr)2 when saturated with 
C02-C 0M ea m ixture yields y-hydroxy-y-methyl-Aa-penlinene- 
a-carboxylic acid, an oil {amide, m.p. 72—73°), converted by 
hydrogenation (Pd and Pt) into y-i'sohexolactone. When 
COPh2 replaces COMe2 in the above reaction the product is
y-hydroxy-yy-diphenyl-Aa-butinene-a-carboxylic acid, m.p. 78—
80° {amide, m.p. 90—97°), hydrogenated to 
OH-CPh2-[CHa]a-COaH.

Alkyl carbonates in synthetic chemistry. H. Condensation 
with ketones. Synthesis of |8-keto-esters. V. H. w alhngford, 
A. H. Homeyer, and D. M. Jones ( / . Amer. Chem. Soc., 1941, 
63, 2252—2254; cf. following abstrac t)—The reaction, 
COMeR +  E t2C 0 3 (or Me.CO,) +  NaOEt ->  . 
COR-CHNa-COaE t +  2EtOH, is realised in yields up to  74% 
by heating COMeR in an  excess of E t2C03 with NaOEt, 
N aO E t-E tO H , or NaOMe with continuous removal of EtOH. 
The method is limited by (a) self-condensation of very reactive 
ketones and (b) formation of ethers and N aEtC 03 a t >100 
when reaction is 11 fo rced"  for non-reactive ketones. O- 
Carboxylation and subsequent decarbomethoxylation may

R. T.

occur; thus COPhEt, COPhPr, and eyc/ohexanone give 25%, 
15%, and only (20%) esters of type CO-Et-O-CPhrCR. In  
examples R  =  Prfl, Buv, Bui, «-amyl, CH2Bur, Ph, *-C,H.Me, 
■C«H4C1; -C6H 4-OMe, and -C ,H 4-O Et; COEt2, COPr“2, 
COPhEt, COPhPr, COPh-CI-I2Ph, CO(CH2Ph)2, and cyclo- 
hexanone are also used. The following are incidentally de
scribed. E t fi-kcto-hh-dimcthyl-n-hexoate, b.p. 104— 105°/15 
m m .; E t p-ethoxybenzoylacetate, m.p. 53—54°; 1-phenyl-Z- 
isopropyl-, m.p. 81— 83°, -neopenlyl-, m.p. 138— 140°, and -p- 
chlorophenyl-5-pyrazolone, m.p. 161° (lit. 140°); Z-p-ethoxy- 
phenyl-5-isooxazolone, m.p. 135— 136°. W hen K O Pr-PrO H  
is used, «-CjHjj-COMe gives P ra fl-keto-n-nonoate, b.p. 104—  
105°/15 mm. W hen KOBu—BuOH is used, COPhMe gives 
B ua benzoylaceiate, b.p. 120— 125°/1 mm. R. S. C.

Alkyl carbonates in synthetic chemistry. I. Condensation 
with organic esters. Synthesis of malonic esters. V. H.
Wallingford, A. H. Homeyer, and D. M. Jones {J. Amer. Chem. 
Soc., 1941, 63, 2050—2059).—The reaction, CH,R'-CO„R +  
R 2C 03 +  NaOR (or N aOR-ROH ) ^  C R 'N a(C 02R )a +  
2ROH, is forced to  the right by  heating under reflux in an 
excess of R 2C 03 with continuous removal of the alcohol 
formed and then becomes preparative for C H R '(C 02R)2. 
The method is particularly  good if R ' =  aryl, b u t succeeds 
in the purely aliphatic series up to  E t and Bu stearate and 
E t oleate. In  examples, R  =  E t, Pr, or Bu. In  the aliphatic 
series C-alkylation by R 2C 03 m ay also occur; thus, P r“C 02E t 
gives C H E t(C 02E t )2 45 and C Et2(C 02E t)2 10, i!-CEH u -C02E t 
gives CHBu°(C02E t )2 20 and C EtB u“(C 02E t)a 34, Bu0CO2E t 
gives CHPr0(CO2E t)2 30 and CEtPrS(C02E t)a 10, and iso- 
C5H u -C02E t gives tso-CjHu -C02E t 30 and iso- 
C6H n -CEt(C02E t)2 45%. Acylation or alkylation of the 
CR'N a(C02E t2) produced can be effected w ithout isolation of 
the C H R '(C 02E t)2. C H R 'R "-C H 2-COaE t reacts, b u t no t 
CR'3-C02E t {e.g., BuvCOaE t) or C H R 'R "-C 02E t 
(CHPhEt-COjEt, C H Etj-C 02Et). EtOAc gives CH2(C02Et)„ 
25 and CH(COaE t)3 10, CH2(C02E t)a gives CH(COaE t)3 10, 
and E t2 sebacate gives C 0 aEt-[CHa],-CH(C02E t)2 (b.p. 185— 
198°/1’5 mm.) 00%. n-Decylmalonic acid, m.p. 118— 119-5°,

■ E lt p-iodo-, b.p. 105°/l-5 mm., and 3 : i-dimethoxy-phenyl- 
malonate, b.p. 170°/1 mm., are incidentally described.

R. S. C. .
Grignard synthesis of glucosaccharic acid from /-arabinose.

A. M. Gachokidze (J. Gen. Chem. Russ., 1941, 11, 109— 110).— 
/-Arabinosazone and HC1 yield \-arabosone, a  syrup, oxidised 
by aq. Br to  a-keto-l-arabonic acid, a syrup, [a]c —61-2° in 
H aO {Ca and Ba  sa lts; phenylhydrazide-phenylhydrazone, m.p. 
131°; A ct derivative, m.p. 165°), which w ith Me2S 0 4 affords 
Me a-keto-yhz-trimethylarabonate, a  syrup, [a]D —59-8° in 
CHC13. W ith MgMef in E taO-CHCl3 th is gives Me ySs-lri- 
methylsaccharate, a  syrup, [a]n —10-5° in CHC13, hydrolysed 
by 8% H 2S 0 4 to  the acid, a syrup, [a]u -2 1 -4 °  (Ca and Ba  
salts), reduced b y  H I to  h-hydroxypcntane-$-carboxylic acid, 
m.p. 139° {Ba salt). R . T .

Identification of carbonyl compounds by the use of 3-carbo- 
hydrazido-l-methylpyridinium p-toluenesulphonate. C. F. H.
Allen and J . W. Gates, jun. [J. Org. Chem., 1941, 6 , 596— 601). 
— Z-Carbohydrazido-X-methylpyridinium p-toluenesulphonate (I), 
m.p. 160° (m etastable variety , m.p. 130— 131°), is obtained 
by the successive action of />-CsH 4Me4S 0 3Me and N ,H 4,H 20  on 
E t nicotinate in boiling E tO H . I t  reacts w ith m any CO". 
compounds (II) in boiling E tO H , giving well-cryst. products 
which are usually crystallised from boiling E tO H  and from 
which (II) are sm oothly regenerated by warm dil. acids. 
They m ay be readily converted into other derivatives of ( I I ) ; 
e.g., the 2 : 4-dinitrophenylhydrazone m ay be made by warm
ing the compound w ith dil. mineral acid and adding 2 ! 4 : 1- 
(NOjJjCjHa’N H-N Hj directly to  the resulting solution. The 
-hydrazones of the following -aldehydes have been charac
terised : acet-, m.p. 187°; prop-, m.p. 171°; n-bul-, m.p. 108°; 
isofcii/-, m.p. 173°; n-, m.p. 142°, and iso-, m.p. 159°, -valer-; 
n-hex-, m.p. 153°; n-hept-, m.p. 160°; n -ocl-, m.p. 154°; 
n -non-, m.p. 152°; n -dec-, m .p. 152°; n -undec-, m .p. 142°; 
n-dodec-, m.p. 145°; n -letradec-, m.p. 142°; a-methyl-n-non- 
ni.p. 132°; a-cthyl-n-but-, m .p. 137°; a-elhyl-n-hex-, m.p, 
131°; crolon-, m.p. 193°; a-methyl-[l-ethylacr-, m .p. 182°;. 
a-ethyl-p-n-propylacr-, m.p. 197°; cilronellal, m .p. 142°; 
n-h^-nndecylen-, m.p. 145°; furfur-, m .p. 164°; benz-, m.p. 
211°; cumin-, m.p. 259°; phenylacel-, m.p. 165°; hydralrop-. 
m.p. 125°; fi-phenylprop-, m .p. 100°; cinnam-, m.p. 235°; 
p-isopropylcinnam-, m.p. 241°; a-n-propylcinnam-, m .p. 187°; 
a-n-bulylcinnam-, m.p. 103°; a-n-amylcinnam-, m .p. 126°;
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a-K-hexylcinnam-, m.p. 113°. The -hydrazones of the follow
ing ketones are described : cyclopentanone, m .p. 181°; cyclo- 
hexanone, m.p. 146°; cyclopentadecanone, m.p. 144°; 2-
heplylcyclopcntanonc, m.p. 136°; isophorone, m.p. 156°; 
COMet, m .p. 166°; Me octyl, m.p. 109°, M e nonyl, m.p. 110°, 
and Me decyl, m.p. 111°, ketone; fi-ionone, m.p. 147°; A c2, 
m .p. 264°; CHtA c2, m.p. 212°; COPhMe, m.p. 191°; p-sec.- 
amylacetophenone, m.p. 143°; C H JizC l, m.p. 120°; 2 : 4-di- 
methylphenacyl chloride, m.p. 196°; COMe'CHJCl, m.p. 135°; 
C0Me-CHCl\, m.p. 115°; CHjCl-COEt, m .p. 137°; 
CH^Ac-CHtCOiEt, m.p. 136*°; CH„Ac-CH„-CO,Me, m.p. 
160°; [¡-cliloropropiophenone, m .p. 171°. (I) does no t react
or gives non-cryst. products with the following : C II20 ,
CH^BzBr, a-ionone, technical ion one, Me and P h  vinyl ketone, 
heptylideneacetone, 2-heptylidenecyc/opentadecanone, mesi- 
ty l oxide, diacetone alcohol, hydroxycitronellal, glucose, 

•COMe’C H X H Ph, CH2Ac-CH2,C 0 2H , phorone, fencbone, 
COBu°2, COBu^j, chloral, and 2 : 5-dimethylfuran. M.p. are 
corr. H. W.

Catalysis of aldol condensation of acetaldehyde by amino- 
acids. E. V, B udnitzkaja (Biochimia, 1941, 6, 146— 154).— 
A t 35—37° and neutral reaction, N H,-acids catalyse the con
version of MeCHO into aldol (I), glycine being more active 
th an  alanine, which is more active than  aspartic acid. The 
ra te  of conversion increases w ith increase in pn  and N H ,- 
acid concn. Products of higher mol. w t. th an  (I) are also 
produced. Org. N  compounds other th an  N H 2-acids (e.g., 
amines, amides, and to  a small ex ten t peptones, diketopiper- 
azine, and ovalbumin) also catalyse the conversion. The 
action depends on the enolisation of MeCHO by th e  catalysts. 
N H 2-acids or analogous substances possibly catalyse the 
synthesis of C chains in the living cell. W . McC.

Semicarbazone of the methyl ester of azelaic half-aldehyde.
F. Bergmann ( / .  Amer. Chem. Soc., 1941, 63, 2279).— 
C 0 2Me-; CH ,],'CH O , b.p. 159— 164°/26 mm. (semicarbazone, 
m .p. 107°), is obtained from Me Oi-dihydroxystearate by 
Pb(OAc)4. R. S. C.

Effect of structure on reactivity of carbonyl com pounds; 
tem perature coefficients of rate of formation of semicarb- 
azones.-—See A., 1941, I , 474.

Catalytic hydrogenation of organic compounds. I. Hydro
genation of acetone. K . Akaslii (Bull. Inst. Phys. Chem. Res. 
Japan, 1941, 20, 422— 430).—The composition of N i catalysts 
exercises a marked influence on th e  reaction products. The 
following substances are obtained by hydrogenating COMe. 
w ith th e  catalysts and a t  the tem p, ind ica ted : Ni (110°) 
P riO H , (300°) C H j; Ni +  B 20 ,  (210°) C3H 8, (290°) C .H ., 
CH4; N i +  ThO j +  kieselguhr (200°) CaH s ; Ni -f A120 3 +  
kieselguhr (165°) Pr0OH, CH4; N i +  A1,0, (1 :5 )  (200°), 
Cu +  AljOj (1 : 5) (200°), or Ni +  T i0 2 (230°) COMeBu/3, 
COBu»,. F . l .  u .

Photo-decomposition of gaseous acetone.—See A., 1941, I, 
480.

Keto-ethers. V m . Preparation of y-chloro-a-ethoxy- 
propyl alkyl ketones. R. C. Wilson w ith H. R. Henze (I. 
Amer. Chem. Soc., 1941, 63, 2112— 2113; cf. A 1939 I I  
403).—CH2:CH-CHO and H C l-E tO H  give 
C l'IC H Jj-C H O O E t (66%), b.p. 64— 65°/18 mm., converted 
by  AgCN (not CuCN) in E taO into y-chloro-a-ethoxybutyro- 
nitrile (70%), b.p. 68— 70°/3 mm., which w ith MgRBr in 
E t,O g iv es  40— 75% of Me, b.p. 68°/4 m m „ E t, b.p. 86— 87°/ 
8 mm., P ra (I), b.p. 95—96°/6 mm., PrP, b.p. 90—91°/8 mm., 
B ua (II), b.p. 96— 98°/4 mm., BuP, b.p. 94— 95-5°/5 mm., 
CHM eEt, b.p. 90— 91°/4 mm., n-, b.p. 112— 113°/6 mm., and 
iso-amyl, b.p. 98— 100°/5 mm., y-chloro-a-ethoxy-a-propyl 
ketone. Of these ketones, only (I) and (II) give semicarbazones 
[m.p. 130° (corr.; decomp.) and 104° (corr.; decomp.), re
spectively], Physical consts. of the  products are given.

R. S. C.
Anomalous reactions of a-bromo-ketones. n .  Methyl 

a-bromohexyl ketone. T. I. Temnikova and V. I. Veksler ( /  
Gen. Chem. Russ., 1941, 11, 3— 8).— COMe-C6H 13-« in CC14 
and  B r yield Me a-bromohexyl ketone, b.p. 92— 92-5°/ll mm. 
[semicarbazone, m.p. 116— 118° (decomp.)], which w ith  KOAc 
or KOBz in E tO H  (4— 12 hr. a t  th e  b.p.) affords y-acetoxy-, 
b .p . 109 110°/11 mm., or y-benzoyloxy-B-keto-octane, b.p.
148-5— 149-5°/l-5 mm. W ith MgMeBr in E tsO these esters 
yield fl-methyloctane-py-diol, b.p. 119— 120°/12 mm. R. T.

Structure of diketen from spectroscopic evidence. M. Calvin, 
T. T, Magel, and C. D. H urd ( / .  Amer. Chem. Soc., 1941, 63, 
2174—2177).— Absorption spectra of /¡/¡S-trimethylpentane 
solutions of diketen (I), 0-butyrolactone, CH2!CH-OAc, and 
dehydroacetic acid show th a t the most probable structure of
(I) is ? Me*?H  w ith easy transform ation iiUo CHAcXO. 

o— CO w. R. A.

Acyl exchanges between esters and 1 :  3-diketones and 
/3-keto-esters. S. M. M cElvain and K. H . W eber ( / . Amer. 
Chem. Soc., 1941, 63, 2192—2197)..—The reaction R CO .R ' +  
COR"-CHNa-COR'" ->  COR"-CHNa-COR +  R " 'C 0 2R '. is 
effected by lieating the pure enolate and ester w ith  continuous 
rem oval of the more volatile constituent (20° rise of te m p .); '  
interaction is incomplete owing to  solidification of the p ro d u c t; 
form ation of some R 'O H  indicates presence of 
ONa-CR(OR')-CH(COR") •COR"' as interm ediate. The 
similar exchange, C0R-CR 'N a-C 02R "  (A) 4- R " 'C 0 2E t ->  
C 0R "'-C R 'N a-C 02R // -j- R C 0 2E t, is more facile and has pre
parative v a l . ; an interm ediate of the type, 
C 0R "'-C II2-C (0N a)(0E t)-C H R '-C 02R " [from (A ; R  =  Me)], 
is probable. COPh-CHNa-COMe w ith E tO Bz a t  150° gives 
EtOAc (49) and CH 2Bz, (48%), w ith ^-C„H4C l'C 02E t (I) a t 
145° gives EtOAc (33%), £-C 6H 4Cl-CO-CH2Bz, and much di- 
p-chlorobenzoylmethane, m.p. 158— 159° [formed by a reversed 
Tisclitschenko reaction; also obtained from (I) by  N aO E t a t  
160— 180°], w ith CH2PlvC 02E t a t  150° gives EtOAc (43%), 
COPlvCH2-CO-CH2Ph, CH2(CO-CH2P h)2, and EtO Bz (40%),, 
and w ith E t 2-furoate (II) a t  140° gives EtOAc (51) and 
cu-2-furoylmethylacetophenone (47%). CHAc2N a and  (II) a t  
135° give EtOAc (72), 2-furoylacetone (32), and difuroyl- 
m ethane (34%). CHNaBz2 does no t react w ith  EtOAc a t  
125° or w ith (I) a t 180°. CHAcNa’COzE t and EtO Bz a t 
100— 155° give EtO Ac (46— 56) and CHBz-C02E t (33—49% ). 
CEtAcNa-COjEt and E tO Bz a t  140° give EtOAc (10), 
P r°C 02E t (60), and CHBzNa-C02E t (61%). E t a-is.obulyryl-n- 
butyrate (III) and EtO Bz a t  145° give Pr^COjEt (72) and 
C H E tB zC 0 2E t (50%). CHAcNa-C02E t w ith (II) a t  135° 
gives EtOAc (66) and E t 2-furoylacetate (38%), and w ith E t
3-pyridylacetate a t  160° gives EtOAc (73), 3-oi-carbethoxy- 

. acetylpyridine (4%), and much tar. C H N a(C 02E t)2 and 
E tO Bz a t  135° give E t2C 03 (10) and CH2Bz-C02E t (16%).

- ( I ll) , b.p. 105— 107°/18 mm., is obtained from P riC 0 2E t and 
l?raCN by w ay of a-isobutyryl-n-butyronitrile, b .p. 89—-90°/ll 
mm. R. S. C.

Action of hydrogen peroxide in /ert.-butanol on c/-glucal and 
its triacetate in presence of osmium tetroxide. R. C. H ockett, 
A. C. Sapp, and  S. R. Millman ( / ,  Amer. Chem. Soc., 1941, 63, 
2051—2053).— d-Glucal triacetate , 2— 3 mols. (1 moL causes 
incomplete reaction) of 5-63% H 20 2-B uv0H , and a  trace of 
0 s0 4 give 55— 60% of ¿-glucose (I) (isolated as ^-¿-glucose 
penta-acetate), a  trace of mannose (II), and 5%  of volatile 
acids (III). • ¿-Glucal gives similarly (1—2 mols. of H „02) (I) 
(8— 18%), (II) (2%), and (III) (8%). R. S. C.

D -G alac to san< l : 5 > j 8 < l : 3 > ,  a  new anhydride of 
jD-galactose. R. M. H ann and C. S. H udson ( / .  Amer. Chem. 
Soc., 1941, 63, 2241— 2242).—Pyrolysis (cf. A., 1941, II , 242) 
of a-D-galactose gives T)-galactosan<\ : 5 > ^ < 1  : 3 >  (I), 
m.p. 174—175° (corr.), [a]],0 +54-9° in H 20 , and a small am ount 
of JD -galactosan< l : 5 > /3 < l  : 6 >  (isolated as CMe2: deriv
ative). The structure of (I) is proved by  form ation of a 
2: 4 : 6-triacetate, m.p. 79— 80° (corr.), [o]^1 +144-9° in CHC13 

. (correct mol. wt. in camphor), failure to  react w ith Fehling's 
solution or N a I0 4, and hydrolysis by 0-2n-HC1 a t  100° (not 
20°) to  D-galactose. R . S. C.

Isolation of crystalline cardiac glucoside from Adonis vernalis 
and its identification as cymarin,— See A., 1941, I I I ,  819.

Synthesis of glucosido-2-glucose. A. M. Gachokidze (J. 
Gen. Chem. Russ., 1941, 11, 117— 126).— 1-Chloroglucose 
3 : 4 :  6-triacetate in E t20  and AgOAc yield glucose 1 : 3 : 4 : 6- 
tetra-acetate, m.p. 138°, a  solution of wliich in CHC13 when 
shaken w ith glucose 2 : 3 : 4 :  6-tetra-acetate  and ZnCla
affords glucosido-2-glucose 2 ':  3 ':  4 ':  6 ' :  1 : 3 : 4 : 6-octa-
acetate (I), hydrolysed by  NaOMe in MeOH to  (1 : 5)-glucos- 
ido-2-( l : 5)-glucose (phenylhydrazone, m.p. 178°). This is 
oxidised by aq. B r to  glucosido-2-gluconic acid, a  syrup, which 
is m ethylated (Me2S 0 4) to  Me 2 : 3 : 4 : G-tetrametliylglucosido- 
a -(l : 3 : 4 : b-tctramethyl)gluconale, a syrup, [a]D +95-9° in 
CHClj. (I) is heated w ith N H 2OH in  E tO H  and the solution is 
evaporated to  a  syrup, which is heated a t  110° w ith NaOAc and
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Ac20 , yielding glitcasido-2-gluconitrile 2 ':  3 ':  4 ':  6' :  1 : 3 : 4 : 6- 
octa-acetate, m.p. 149— 151°. This is heated w ith N aO Et in 
E tO H , th e  solution is diluted w ith H 20 , extracted w ith 
CHClj, and the extract is shaken w ith AgOAc in Ac20 , yield
ing glucosido-2-arabinoside (A c8 derivative, m.p. 168— ISO0,
[o]D -2 1 -5 °  in CHClj). R. T.

Glucosides oi the osstrone series. A . Hagedorn, F. Johannes- 
sohn, E. Rabald, and H. E . Voss (Z. physiol. Chem., 1940, 264, 
23—-30; 'cf. A., 1939, II , 358).—Acetobromoglucose (I), 
oestrone (II), and 2n-ICOH in COMe2 a t  room tem p, for 12 hr. 
give 10%' of (estrone glucosidc tetra-acclale, m.p. 214°, [a]!/ 
+  64-64° in CHC13 [also obtained in 63% yield from (I), (II), 
and Ag2C 03 in quinoline a t 60°], which when reduced (H2, 
P t0 2, EtOH) affords ceslradiol glucoside, m.p. 234°. The 
physiological activ ity  of these and related compounds is 
studied (see A., 1941, II I , 1010.) H. B.

Polysaccharides synthesised by Streptococcus salivarius and 
S . bovis.—See A., 1941, I I I , 804.

Synthesis oi N-substituted choline carbamates and trim ethyl- 
/3-anilinoethylammoniuin chloride. D. B. Sprinson ( / .  Amer. 
Chcm. Soc., 1941, 63, 2249—2251).— C1C02-[CH2]2-C1 (1 mol.) 
w ith the appropriate amine (2 mols.) in C8H S or amine hydro
chloride (1 mol.) and N a2C 03 (1-05 mol.) in H 20  a t < 0° gives 
/¡-chloroethyl methyl-, b.p. 100— 102°/11 mm., dimethyl-, b.p. 
80— 81°/9 mm., ethyl-, b.p. 102— 104°/11 mm., diethyl-, b.p. 
66—-68° /l  mm., «-propyl-, b.p. 83— 85°/l mm., n-bulyl-, b.p.
97— 99°/l mm., pentamethylene-, b.p. 91— 93°/2 mm., and 
-phenyl-carbamate, b.p. 133— 135°/2 mm. W ith N al in dry 
COMe2 or MeOH a t  < 0° these give ¡3-iodocthyl dimethyl-, b.p. 
109— 110°/4 mm., n -propyl-, m.p. 50°, b.p. 98°/0-07 mm., 
n-butyl-, m.p. 46°, b.p. 106—-108°/0-07 mm., pentamethylene-, 
b.p. 115— 117°/2 mm., and phenyl-carbamate, m.p. 77— 79°. 
The chloroethyl carbam ates w ith NMe3 a t  50—70°, usually in 
COMe2, give trimethyl-/J-methyl-, m.p. 178— 180° (corr.) (lit. 
171— 173°), -dimethyl-, m.p. 185— 187° (corr.), -ethyl-, m.p. 
198—200° (corr.), and -diethyl-, m.p. 131— 133° (corr.), 
-carbamylethylammonium chloride. The I-compounds a t room 
tem p, give similarly trimethyl-fl-diethy I-, m.p. 121—-123° 
(corr.), -n-propyl-, softens a t  85— 87°, m.p. 87— 89° (corr.), -n- 
butyl-, m.p. 101— 103° (corr.), -pentamethylene-, m.p. 200— 
201° (corr.), and -phenyl-, m.p. 131—-132° (corr.), -carbamyl
ethylammonium iodide. Triethyl-p-diethyl-, m.p. 99— 101° 
(corr.), and -pentamethylenc-carbamylethylammonium iodide, 
m.p. 95—97° (corr.), are similarly obtained, bu t 
N H Ph-C 02-[CH2]2-I and N E t3 in COMe2, even a t  —10° to 
—5°, give N E t2,H I and 3-phenyloxazolid-2-one. 
N H Ph'[C H 2]2-Cl was no t obtained from NHPh-[CH2]2-OH by 
SOCl2; its hydrochloride, m.p. 157—'159°, w ith NMe, in COMea 
a t  room tem p, and later 70—-75° gives fi-anilinoethyltrimethyl- 
ammonium chloride hydrochloride, m.p. 221—222° (corr.; de
comp.). N -Substitution of choline carbam ate abolishes the 
muscarine, bu t does no t affect th e  stim ulating nicotine, 
activ ity . R. S. C.

Aryl and alkyl ethers of jS-methylcholine. A. R. Goldfarb 
(J. Amer. Chem. Soc., 1941, 63, 2280—2281).—Passage of 
NHMe2 in to  propylene oxide and MeOH a t 60° gives ¡¡-di- 
methylaminoisopropyl alcohol (70%), b.p. 124-5— 126°/758 mm., 
converted by SOC1- in CHC13 a t  —5° to  0° into the cryst. 
chloride hydrochloride (>70% ), which w ith anhyd. NaOR (2-2 
mols.) in ROH or NaOMe-MeOH-ArOH a t 100° gives di
methyl-S-methoxy-, b.p. 113— 116° (methiodide, m.p. 155-5— 
156°), -ethoxy-, b.p. 133—-135° (methiodide, m.p. 144-5°), 
-isopropoxy-, b.p. 140— 145°/758 mm. (methiodide, m.p. 145-5°), 
-n-butoxy-, b.p. 55—58°/18 mm. (methiodide, m.p. 156-5— 
157°), -phenoxy-, b.p. 143— 144°/18 mm. (methiodide, m.p. 
139-5— 140°), -o-, b.p. 132— 135°/18 mm. (methiodide, m.p.
141— 142°), -m-, b.p. 136— 140°/12 mm. (methiodide, m.p.
130— 131°), and -p-tolyloxy-, b.p. 140— 143°/15 mm. (meth
iodide, m.p. 140— 141°), -n-propylamine.
OH-CHMe-CH2-N Et2 (modified prep.), b.p. 62-5— 63-5°/22 
mm., gives similarly the chloride hydrochloride and thence 
diethyl-fi-methoxy-, b.p. 46—47°/12 mm., -ethoxy-, b.p. 70— 
72°/18 m m ’, -isopropoxy-, b.p. 60—63°/10 mm. (ethiodide, 
m.p. 129— 130°), -n-butoxy-, b.p. 63— 65°/10 mm., -phenoxy-, 
b.p. 125— 126°/11 mm., -o-, b.p. 141°/12 mm. (ethiodide, m.p. 
128°), -m-, b.p. 141— 142°/10mm. (ethiodide, m.p. 129— 130°), 
and -p-tolyloxy-, b.p. 144— 146°/14 mm. (ethiodide, m.p. 138—  
139°), -n-propylamine. R. S. C.

M 2 (A., I I .

Production and properties oi additive compounds oi amino- 
acids with sugars. A. Kuzin and O. Poljalcova (Biochimia, 
1941, 6 , 113— 121).—In  conc. solutionis a t  alkaline reaction, 
N H 2-acids yield additive compounds, isolated as Ca and Ba 
salts, w ith monosaccharides. The compounds, which readily 
hydrolyse in acid and neutral media, are of the .N-glucoside 
type. w. McC.

Ammonolysis. n .  Ammonolysis of a-halogeno-acids in 
liquid ammonia. H. H . Sister and N. D. Cheronis (J. Org. 
Chem., 1941, 6 , 4 6 7 -^ 7 8 ; cf. A., 1941, II , 243).—For all 
except very high mol. ratios of acid to  N H 3 the  yield of 
glycine (I) from CH2C1-C02H and N H a is <  th a t from the 
reaction in aq. N H , using the same mol. ratio. The extent 
of conversion into (I) remains practically const, in the anhyd. 
system until the  ratio  acid : N H 3 is decreased to  >0-05, whereas 
in aq. N H , a steady rise in % conversion w ith decreasing ratio  
of acid : N H 3 is obtained throughout. The yield of (I) is 
definitely increased by use of 2 mols. of an N H 4 salt and there 
is a further increase when 4 mols. are used. 6 mols. of NH 4N 0 3 
produce no further increase, whilst 6 mols. of N H 4C1 cause 
only a slightly larger effect th an  4 mols. The effect of 2 mols. 
of N H,N Oj is confirmed by observations with CH2Br-CO„Ii 
and CHMeCl-COjH. Appreciable increase in the yield of (I) 
is not caused by the presence of NaCl or NaNOj, showing th a t 
the effect is no t due to  electrolytes in general b u t to  N H 4+. 
Liquid N H j is more basic than  H 20  and hence has a higher 
affinity for protons, thus favouring the existence of the ion 
N H 2-CHR'C02~ (A) ra ther than  the zwitterion 
+NH3;C H R 'C 02-  (B). Since (B) has a  free pair of electrons 
on N it  is open to  further reaction w ith the halogen compound, 
thus leading to  the formation of sec. and tert. ammonolytic 
products. If, however, [NH4+] is very high the equilibrium 
is somewhat forced from (B) towards (A), thus reducing (B) 
concn. and inhibiting the sec. and tert. ammonolytic changes. 
N H 4 salts are acids in liquid N H 3 and their effect on the 
ammonolysis of halogen acids in liquid N H S is analogous to 
th e  pa  effect observed in aq. systems. The pronounced in
crease in % conversion by N H 2-C02N H 4 is difficult to  explain. 
Experim ents w ith CH2Br-C02H, CHJIeBr-COjH, 
CH EtBr-C02H, CHPr“Br-C02H, and CHPrfBr-C02H show 
th a t ammonolysis in liquid N H , is more promising w ith the 
less reactive acids (II) of higher mol. w t. th an  w ith CH2C1-C02H, 
as there is less tendency towards the formation of sec. and 
tert. products. W ith (II) liquid N H 3 is superior to  aq. N H 3, 
since the reaction is faster and temp, m ay be raised w ithout 
fear of hydrolytic side reactions. W ith CH2Br-C02H and 
CHjC1-C02H a change in th e  ratio  acid : N H , from 1 : 12 to  
1 :20  does no t affect the %  conversion into (I). W ith 
CHMeBr-COjH a marked im provem ent in the yield of N H 2, 
derivative is obtained w ith use of 1 : 20 ra ther th an  1 : 12, and 
a still greater effect is produced with this change of ratio  with 
CH EtBr-C02H. CHPr$Br-C02H gives an 84-5% conversion 
a t  a  ratio  1 : 8, and an alm ost quant, conversion a t  1 : 20.

H. W.
Microscopy of the amino-acids and their compounds ; silver 

salts. K. Inouye, R. Sunderlin, and P . L. K irk (Ind. Eng. 
Chem. [Anal.}, 1941, 13, 587— 588; cf. A., 1939, II , 470).— 
Cryst. N H 2-acids dissolved in H 20 , and a small crystal of 
AgNOj, give cryst. Ag salts. Cryst. form of A g  salts of the 
following is given (nearly all are needles) : alanine, arginine, 
aspartic acid, glutamic acid (I), glycine, histidine (II) (2 forms 
of Ag salt), hydroxyvaline, ¿soleucine, leucine, norleucine, 
norvaline, phenylalanine, hydroxyproline, serine, tryptophan, 
tyrosine (III), and valine [anisotropic w ith parallel extinction 
and elongation (—)], and di-chloro-, -bromo-, and -iodo- 
tyrosine [elongation (+ )] . Characteristic crystals are those 
from (I), (II), (III), and the dihalogenotyrosines. Cystine, 
cysteine, lysine, ¿sosetine, proline, and methionine do no t give 
Ag salts. A. T. P.

New method for isolating /(+)-lysine. A. C. K urtz (J. Biol. 
Chem., 1941, 140, 705— 710).—¿(-j-)-Lysine is isolated from 
protein hydrolysates by  conversion of the N H 2-acids into their 
Cu salts by CuC03,Cu(0H )2, and subsequent benzoylation by 
BzCl-aq. NaOH a t  0°. The e-benzoyl-/-(-f)-lysine-Cu com
plex is decomposed by aq. H 2S to  e-benzoyl-/(-f-)-lysine, m.p. 
247—260° (impurities rem ain in mother-liquor), converted by 
refluxing w ith aq. HC1 into Z(+)-lysine dihydrochloride, m.p.
192— 193°. Yields of lysine from various proteins are re
corded. No insol. derivative is obtained when solutions of 
arginine-Cu chloride or hydroxyproline-Cu are treated  w ith 
BzCl-aq. NaOH. A. T. P.
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Special lability of serine and threonine towards alkali, when 
in peptide combination. B. H . Nicolet and L. A. Shinn (J. 
Biol. Chem., 1941, 140, 685— 686).— Serine and threonine are 
destroyed by alkali when in peptide combination bu t not 
when free. I t  is suggested th a t seryl peptide first loses H 20  
and is then  hydrolysed. E. M. W.

Deuteromethionine and deuterocholine.— See A., 1941, II I , 
899.

Palm itoyl- and stearoyl-glycylglycine and -diglycylglycine.
A. Koebner (J.C.S., 1941, 564— 566).—Palm itoylglycine Me 
ester, m.p. 104— 105°, and 5%  N H 3-M eOH  a t  room tem p, 
give palmitoylglycinamide, m.p. 161— 162“. Stearoylglycine, 
new m.p. 125—-126°, affords the Me ester, m.p. 75— 76°, and 
thence the amide, m.p. 157— 158°. Glycine anhydride and 
palm itoyl (I) or stearoyl chloride (II) in 2N -N a0H -E t20  
yield palmitoyl-, m.p. 171— 172° (decomp.) [and thence (HC1- 
MeOH) th e  M e  ester, m.p. 139°, and (M eOH-NH 3 in sealed 
tube) amide, m.p. 199—200°], or stearoyl-glycylglycine, m.p. 
168° (softens a t  160°) (Me ester, m.p. 135— 136°; amide, m.p. 
196°), respectively. Diglycylglycine and (I) or (II) in 2n - 
N aO H -E tjO  afford palmitoyl-, m .p. 209° (decomp.), or 
stearoyl-diglycylglycine, m.p. 210°, respectively, which have 
no t been esterified. A. T. P.

Form ation of betaine from hydroxyamino-aeids on methyl- 
ation. H. D. Dakin (J. Biol. Chem., 1941, 140, 847-—852).—  
Serine, threonine, cis- and iraws-phenylserine, and hydroxy- 
aspartic  (I) and hydroxyglutam ic acids form varying am ounts 
of betaine on m ethylation, whereas cystine and cysteine pro
duce considerable quantities of NMe^OH. N of (I) and, to  a 
sm aller extent, the  phenylserines is also partly  converted into 
NMcj salts. H . G. R.

Stereoisomeric forms of lanthionine. G. B. Brown and 
V. D u Vigneaud (J. Biol. Chem., 1941, 140, 767— 771 ; cf. A., 
1941, II , 188).—*-Nitrobenzoyl-/-serine, [a]5>° -(-43-80 in aq. 
NaOH, is hydrolysed in 16% H B r and then esterified to  
/-serine Me ester hydrochloride, which is converted in to  l-\3- 
chloro-a-aminopropionic acid hydrochloride (I) (free acid, 
M i? —15° in H .O). /-Cystine when trea ted  w ith Na in liquid 
!JH j and then w ith aq. KOH under N 2 and (I) affords 1( +  )- 
lanthionine (II), decomp. 293—295° (darkens a t  245°), [a]?,0 
+  8-6° in dil. NaOH (Bz¡ derivative, m.p. 202—204°). Benzyl- 

■á-cysteine is reduced in liquid N H , w ith Na, and the (/-cysteine 
produced is condensed w ith (I) to  give d (—)-lanthionine (III), 
decomp. 293—295° (darkens a t  245°), [a]jJ -8 -0 °  in dil. 
N aO H  (Bzj  derivative, m.p. 202— 203°). E qual quantities of
(II) and (III) in aq. N H S afford á\-lanthionine, decomp. 286—  
292° (darkens a t  240°) (Bz2 derivative, m.p. 183— 184°). 
The wjeso-form assigned to  th e  inactive isomeride prepared 
previously (loc. cit ) and also by H orn el al. (A., 1941, II, 188), 
is  confirmed. A. T. P.

Reaction of arsenic trichloride with diazomethane. G. I.
Braz and A. J . Jakubovitscli (J. Gen. Chem. Russ., 1941, 11, 
41— 44).—AsCl3 and  CH2N 2 in E t ,0  a t  0° yield chloromethyl- 
arsine dichloride, b.p. 57— 58°/16 mm., and di(chloromethyl)- 
arsine chloride, b .p . 86— 88°/16 mm., from which cKloro- 
methyl-, sinters a t  133— 135°, and di(Moromethyl)-arsinic acid, 
m .p. 117-—126° (decomp.), are prepared. R. T.

II.—HOMOCYCLIC.
Investigation of the cycfohexane-methylcycfopentane equili

brium by the R am an effect.— See A., 1941, I, 467.
Dipole moments of some nitro- and amino-derivatives of 

benzene and naphthalene.— See A., 1941, I, 400.
Preparation of styrene by catalytic dehydrogenation of ethyl- 

benzene. A. A. Balandin, N. D. Zelinski, G. M. M arukian, and
O. K. Bogdanova (J. A ppl. Chem. Russ., 1941, 14, 161.—• 
172).— Styrene is obtained in 50—55% yield by  passing 1 : 2 
P h E t-C 0 2 or -N 2 m ixtures over 1 : 4 Cu-CrOa cata lyst a t 
650°, or over 1 : 19 V20 ?-A l20 3 cata lyst a t  625°. ~ 1 5 %  of
th e  P h E t is used up in side reactions involving production of 
CH4, C jH 6, and C6H e. R. T.

Pyrolysis of aay-triphenyl-A“-propene. C. F. Koelsch and 
P. R. Johnson (J. Org. Chem., 1941, 6, 534— 542).—Pyrolysis 
of CPh2:CH-CHjPh (I) is scarcely observed a t  450-—460° under 
reduced pressure, b u t a t  atm . pressure the  following are p ro
duced : PhMe, CPha:CH2, CH Ph2Me, CH2P h2, 1 : 2- (II) and 
2 : 3-diphenylindene (III), identified by conversion into pure

(III) by warming w ith K O H -E tO H  and in to  2 ; 3-diphenyl-l- 
benzylideneindene by  trea tm en t w ith PhCHO and alkali. 
Oxidation (Cr03) of the oils rem aining after rem oval of the 
indenes gives BzOH, CH 2Ph-C 02H, o-CeH 4Bz-C02H, COPh2, 
and o-C6H 4B z2, indicating the  presence of 1 : 3-diphenyl
indene (IV) and (I). The distillation residue contains a 
m inute am ount of a cryst. m aterial, m.p. 280°, (II), and ( I I I ) ; 
oxidation of the non-cryst. rem ainder gives o-C,H4B z2 [indi
cating (IV)], BzOH, and anthraquinone (origin uncertain). Of 
compounds possible through coupling of radicals formed by 
cracking during pyrolysis only (I) is isolated. This is no t 
regarded as evidence against the form ation of free radicals, 
since coupling between two energy-rich fragm ents probably 
requires th e  assistance of a  th ird  body for th e  dissipation of 
energy. Further, the concn. of the radicals is low, so th a t  their 
m ost likely fate is to become hydrogenated a t  th e  expense of 
th e  relatively abundan t (I). Cyclisation of (I) probably results 
from th e  dehydrogenation of th e  acyclic hydrocarbon by  the 
free radicals formed through cracking; th is hypothesis is 
supported by a sem i-quant, survey of all the  pyrolysis products, 
which show's th a t a mol. is cyclised for every mol. which is 
cracked. D irect cyclisation should lead to  1 : 1-diphenyl- 
indene, which is no t found, or to  (IV), present only in small 
am ount. The main cyclisation products are (II) and (III), 
easily interconvertible substances the formation of which 
from (I) necessitates the m igration of Ph. Probably m igration 
occurs after and no t before cyclisation, since rearrangem ent 
before cyclisation would lead to  C H Ph’C PlrC H jPh, and either 
th is substance or its cracking products, stilbene or (CH2P h)„ 
would be isolated. A pparently the breaking of an  open pro
pylene chain is more readily effected than  is displacem ent of 
Ph. To avoid the cleavage, th e  C chain along which Pli 
m igrates m ust be p a rt of a ring, and a cyclic structure thus 
appears essential for this type of rearrangem ent. Since 
CeH„ is no t produced the migrating Pli does no t separate as a 
free radical. H. W.

Attempted synthesis of ajSy-triphenyl-Aav-butadiene. Syn
thesis and properties of a^y-triphenylallyl alcohol. F. Berg- 
mann (J. Org. Chem., 1941, 6 , 543— 549).— 
CHPhX Ph-CHPh-OH  (I) is obtained when the product of the 
action of M gPhBr on CHPhlCPlrCHO  is decomposed w ith 
N H 4C1, whereas when dil. H 2S 0 4 is used and the residue is 
distilled in  vac. 1 : 2-diphenyIindene, m.p. 177°, results. (I) 
is also obtained from Al(OPr0)3 and benzylidenedeoxybenzoin 
in Pr^OH and is converted by boiling Ac20  into its  acetate
(II), m.p. 129°, and by  MeOH containing a  little  conc. H 2S 0 4 
a t room tem p, into its Me ether (III), m.p. 96°. (II) and conc. 
H 2S 0 4 afford 2 : 3-diphenylindene. Boiling H I with subse
quent distillation under 5 mm. transform s (I), (II), or (III) 
in to  1 : 2-diphenylhydrindene, m.p. 126°. W ith Na powder 
in E tzO (I) appears to  give a  C-Na compound decomposed by 
E tO H  to  benzyldeoxybenzoin, m.p. 120°, and the  a-form, 
m.p. 92°, of CH2Ph-[CHPh]2-OH. This w ith the ^-variety, 
m.p. 86— 89°, is obtained by the reduction (H2-P d -B a S 0 4 in 
AcOH) of (I). (I ll)  and N a in E t„0  give the product 
CHPh:CPh-CHPhNa (IV), transform ed by CH20  in to  ft/S-in- 
phenyl-£sv-bulen-a-ol (V), m.p. 106°, which does no t decolorise 
Br. I t  could no t be satisfactorily dehydrated to  
CHPh:CPh-CPh:CH2 (VI). (V) and boiling AcCl give an
acetate, m.p. 94°, stable a t  350°/atm. pressure. W hen (V) is 
boiled w ith N a in  xylene and the filtered solution is treated 
successively w ith  CS2, M el, and Ag powder, a  liquid, b.p. 
155°/0-2 mm., results which does no t give satisfactory analyti
cal results b u t m ay contain (VI), since it  strongly decolorises 
B r; it  does no t give a picratc or an additive compound with 
maleic anhydride. The structure of (III) is established by its 
conversion by CH2PhCl in to  CHPtuCPh-C H Ph-CH2Ph, m.p.
147— 148°. H . W.

Preparation of chloromethylindenes and determination of 
their reactivities towards sodium iodide. C. F . Koelsch and 
R. V. W hite (J. Org. Chem., 1941, 6 , 602—611).—The reactivity 
of a substitu ted  2- or 3-chloromethylindene tow ards N al 
exceeds th a t  of an alkyl chloride and lies in th e  range of 
reactivities of th e  substitu ted  benzyl chlorides. Since the 
ra te  consts. are so highly dependent on apparently  insigni
ficant structural features of the chloromethylindenes, it  is not 
possible to  make a precise summarising statem ent. Gradual 
addition of Br to a-m ethylstilbene in AcOH a t 60° followed by 
boiling the m ixture gives a-bromo-ap-diphenyl-l^-propene, b.p.
153— 156°/0-001 mm., the Grignard: reagent from which is 
carbonated by solid C 0 2 to  afi-diphenylcrolonic acid, m.p.
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124— 126°, which docs no t appear to be cyclised by POC1, in 
CeH 6. Fluorenone (I) is converted by this Grignard reagent 
followed by  boiling AcOH containing a  few drops of cone. 
H 2S 0 4 in to  Py-difihenyl-a-diphenylene-Aay-butadiene, m.p. 
197— 198°, transform ed by more prolonged action of A cOH - 
H 2S 0 4 in to  2-phenyl-\-diphenylene-3-methylindene (II). m.p.
152-5— 153-5°, oxidised by C r03 in AcOH a t room tem p, to 
BzOH and diphenylenephtlialide, m.p. 220—222°. (II) is 
transform ed by Br in CHC13 in direct sunlight and subsequent 
trea tm en t with KOAc in boiling AcOH into l-diphpnylene-2- 
phenyl-3-acetoxymethylindene, m.p. 172— 173°, which is un
changed by HC1 in boiling AcOH bu t converted by AcOH- 
conc. HC1 a t  150° into 2-phenyl-l-diplienylenc-3-chloromethyl- 
.indene, m.p. 145-5— 140-5°. (I) is transformed by the Grig
nard reagent (III) from CPh2tCMeBr, b.p. 109—173°/13 mm., 
in to  the non-cryst. carbinol, converted by boiling AcOH- 
H aS 0 4 into 3-phenyl-\-diphenylene-2-methylindene, m.p. 173—
174-5°, which is transformed through the 2-CH2B r and 2- 
OAc-CH2 compound, m.p. 148-5— 150°, into 3-phenyl-l-di- 
phenylene-2-chloromelhylindene, m.p. 134— 130°. COPh, is con
verted by  (III) and subsequent treatm ent with boiling AcOH- 
H 2S 0 4 into 1 : 1 :  ‘.\-triphenyl-2-mcthylindene, m.p. 157— 
159-5°, oxidised by  C r03 in ho t AcOH to o-benzoyltriphenyl- 
acetic acid, m.p. 129° (decomp.), and o-benzoyl-aaa-triphenyl- 
acetone, m.p. 172— 173-5°, and transformed by  the usual steps 
into 1 : 1 :  2-triphenyl-2-bromomethyl-, m.p. 154— 156°, -2- 
acctoxy methyl-, m.p. 178-5— 180°, and -2-chloromethyl-, m.p.
154— 155-5°, -indene. spiTO-3-Phenyl-2-methylindene-l : 9-
x  an thine, m.p. 153-5— 155°, is obtained from (III) and xanth- 
one and converted successively into the -2-OAc-CHt, m.p. 
203-5—-205°, and -2'-CHtCl, m.p. 144— 145°, compounds.
1-Bromo-l : 2 : 3-triphenylindene and MgMel in boiling 
E t20 -C ,H , afford \-methyl-l : 2 : 3-triphenylindene (IV), m.p. 
96—98°, which w ith 1 equiv. of Br in AcOH affords a sub
stance, C28H 21Br, m.p. 170— 171° after softening a t  162°, 
which fails to  react w ith A gN 03 in EtO H. Triphenylacrylo- 
phenone (V) and MgMel give CPhjICPh-CPliMe-OH (VI), m.p. 
96—98°, transformed by NaOAc and boiling Ac20  into aafly- 
tetraphenyl-AaY-butadiene, m.p. 118-5— 120°. This is oxid
ised by powdered K M n04 in COMe2 to  (V) and converted by 
H 2S 0 4-A c0H  into (IV), also obtained directly from (VI).

H. W.
Synthesis of growth-inhibitory polycyclic compounds. HI.

G. M. Badger (J.C.S., 1941, 535—538).— 1- and 2-C10H,-CHO 
[from C10H 7-CH2Br and (CH2)0N, in boiling AcOH] w ith 1- 
and 2-C10H 7-CH2-CO2N a in Ac20  a t 130— 140° yield a-1- 
naphthyl-p-2-, m.p. 215—216° (after sintering), a-2-naphthyl- 
j3-l- (I), m.p. 213—214° (after sintering), and afl-di-l-naphthyl- 
acvylic acid, m.p. 227—228°. (I) with Cu-bronze in quinoline 
a t  240—250° yields a-\-naphthyl-fl-2-naphthylethylene, m.p. 
103— 105°. l-C 10H ,;CO-CH3P h  with Mel in E tO H -N aO E t 
yields 1-a-phenylpropionylnaphthalene, b.p. 172—-173°/0-5 
mm., which with MgMel and M gEtl followed by dehydration 
(PBr3 in CHC13) yields respectively ¡¡-phenyl-y-l-naphthyl-AP- 
butene, m.p. 68-5—70° (via y-phenyl-fl-l-naphlhylbutan-fl-ol, 
m .p. 97— 99°), and -A^-pentene, b.p. 161— I64°/0-6 mm. 2- 
C10H,-CO-CH2Ph similarly yields 2-a-phenylbutyrylnaphthal- 
enc, m.p. 116— 118°, y-phenyl-B-2-naphthyl-Av-hexene, b.p. 
165— 168°/0-5 mm., and -Av-pen{ene, b.p. 178— 180°/1 mm. 
Fluorene and 1 : 2-benz- and 1 : 2 : 5 :  6-dibenz-fluorene are 
oxidised (Se02 in H 20  a t  230—240°) to  fluorenone (II) and 
1 : 2-benz- (III) and 1 : 2 : 5 :  6-dibenz-fluorenone, m.p. 164— 
165°, respectively. (II) and (III) w ith MgMel yield respect
ively 9-methyl-iluoren-9-ol and -1 : 2-benzfluoren-tJ-ol, m.p. 
170-5— 171-5°, dehydration (boiling AcOH) and hydrogen
ation (P t0 2) of which yields 9-methyl-fluorene and -1 :2 - 
benzfluorene, m.p. 120-5— 122-5° (bis-s-trinitrobenzene complex, 
m.p. 109— 111°). A. Li.

Cyclisation ol dienines. XI. Ring closures with di-A2-octa- 
hydro-2-naphthylacetylenes. Synthesis of perhydro-9-phen- 
anthrone. C. S. Marvel and L. A. Paterson (/ . Amer. them . 
Soc., 1941, 63, 2218— 2220; cf. A., 1941, II , 15).—The Grig
nard reagent of 2-hydroxy-2-acetylenyl-/ranj- and -cis-deca- 
hydronaphthalene with 2-keto-iran.s-decahydronaphthalene 
gives 2 : 2'-dihydroxydi-tra.ns-decahydronaphthylacetylene, m.p. 
151-5—.152-5°, and the c is-tra.ns-isomeride, m.p. 136-5— 137°, 
dehydrated to  di-A2-tr:ms-oclahydro>iaphtliylacetylene (I), m.p. 
80— 82°, and the cis-trans-isomeride (II), b.p. 21I°/3 mm., 
respectively. Cyclisation of (I) gives a  glassy product (III), 
C5,H 320 , and a  trace of a  substance, m.p. 112— 115°; th a t of
(II) gives a product (IV), b.p. 225— 245°/6 mm. Dehydrogen

ation of (III) or (IV) gives a small am ount of the hydrocarbon, 
C!2H lf, m.p, 179— 181°, bu t other derivatives could no t be 
obtained. o-C02H -CBH 4-C6H 4-C 0 2Me-o, SOCl2, and a little 
C5H 6N in C,H J a t 45—50° give the M e ester chloride, m.p. 
63— 64°, converted by CH2N2 and then Ag20 -M e0H  into M e, 
diphenyl-2-carboxylate-2'-acetate, m.p. 71— 71-5°. The derived 
(10% NaOH) dicarboxylic acid, m.p. 171— 172°, is hydrogen
ated (Raney N i; 215°/2000 lb.) as Na2 salt in H 20  to  2-carb- 
oxyhexahydrodipheny 1-2'-acetic acid, m.p. 261—-263°, and then 
to a glassy H 12-acid, cyclised a t  200°, later 300—320° (COs), 
to  the known 9-ketotetradecahydrophenanthrene, m.p. 57° 
(oxime, m.p. 218— 219-5°). R. S. C.

2-Nitro-2'-aminodiphenyl. D. Purdie ( / .  Amer. Chem. Soc., 
1941, 63, 2276).— (o-NO,-C,H,)2 and boiling aq. E tO H - 
N a2S* give 2-niWo-2 -aminodiplienyl, m.p. 94— 95° [Ac deriv
ative, m.p. 159— 160° (lit. 158°)]. R. S. C.

£-Dialkylaminoalkylammobenzenesulphonamides.—See B ., 
1941, I I I ,  296.

Synthesis o! lipophilic chemotherapeuticals. V. /V4-Acyl- 
sulphanilamides. F. Bergmann and L. Haskelberg (J. Amer. 
Chem. Soc., 1941, 63, 224S--2245).—£-N H 2-C,,H4-S02-NH2 
(I) w ith RCOC1 in CSH 6N-CHC13 a t 0° (later, room temp.) or 
KaOAc-AcOH-HjO a t —5° (later, room temp.) gives N4- 
chloroacetyl-, m.p. 214°, -dichloroacetyl-, m.p. 218°, -trichloro- 
acetyl-, m.p. 205°, -bromoacetyl-, m.p. 218° (decomp.), -tri- 
chloroacryl-, m.p. 258°, -stearyl-, m.p. 245° (lit. 201°), -oleyl-, 
m.p. 204°, -AB-octadecinenoyl- (-stearolyl-), m.p. 189°, -undecoyl-, 
m.p. 205° (decomp.), -undecenoyl-, m.p. 194— 196°, -dibromo- 
undecoyl-, m.p. 173— 175°, -cinammoyl-, m.p. 255—257°, 
-trzns-afl-dibroinocinnainoyl-, m.p. 266°, and -phenylpropiolyl-, 
m.p. 254°, N iN t '-isophlhalyldi-, m.p. >360°, N4i i ‘'-adipyldi-, 
m.p. >300°, and i<iK i '-sebacyldi-, m.p. >300°, -sulphanil- 
amide. The acid anhydride and (I) a t  150° give N -p-sulph- 
ainyl-phthal-, m.p. 338°, -tetrachlorophthal-, decomp. 322°, and 
-succin-anilic acid, m.p. 212-5—.213-5°. p-Sulphamyldiphen- 
anilic acid, m.p. 278—279° (decomp.), is obtained from (I) 
and (-CjHj-COJjO in boiling PrO H  (not alone a t  150°). Citr- 
aconic anhydride and (I) a t  25°, la ter 100°, give p -citracon- 
imidobenzenesulphonamide, m .p. 210—213°. Stearolyl chlor
ide, b.p. 210°/15 mm., CPh:C-COCl, b.p. 103— 105°/3-5 mm., 
and irajis-CPhBrlCBr-COCl, b.p. 205—208°/7 mm., are 
prepared by SOCl2. R. S. C.

Preparation o! xylidineaulphonamides and of xylidinesul- 
phonyl derivatives ol 2-aminopyridine. A. J . Savitzki and
E. I. Rodionovskaja (J. Gen. Chem. Russ., 1940, 10, 2091— 
2094).— 1 : 3 : 4-C,H3Me2-NHAc and C1S03H  (1 hr. a t  80°) 
yield 4-acetamido-m-xylene-G-sulphonyl chloride, m.p. 133— 
134° (decomp.), which with aq. N H 3 affords the -sulphonamide, 
m.p. 258—259° (corresponding 4-iV//2-compound, m.p. 187— 
188°), and w ith 2 -aminopyridine gives 2-(4'-acetamido-m- 
xylene-6'-sulphonaniido)pyridine, m .p. 260-5—261° (corre
sponding 4 - jV //.-com  pound, m.p. 244—245°). 2-Amino-, 
m.p. 189-—190°, and 2-acetamido-’p-xylene-~>-sulphonamide, 
m.p. 242—243°, and 2-(2'-a»iino-, m.p. 217—218° (decomp.), 
and 2-(2'-acetamido-’p-xylene-i>'-sidphonamido)pyridine, m.p. 
243-5—244-5°, were prepared similarly from 2 : 1 : 4 : 5- 
NHAc-C6H 2Me2-S02Cl. R . T.

Synthesis of lipophilic chemotherapeuticals. VI. Lipo
philic substitutions in azo-dyes. E. Bergmann, L. H askel
berg, and F . Bergmann (J. Amer. Chem. Soc., 1941, 63, 2245— 
2248).—T reatm ent of the dye with, usually, RCOC1 in C5H 6N - 
CHC13 a t  0° or boiling K 2C 03-C cH , gives acet-, m .p. 241°, 
chloro-, m.p. 221°, dichloro-, m.p. 214°, and trichloro-acet- (I), 
m.p. 153-5°, trichloroacryl-, m.p. 143— 144°, undeco-, m.p. 
150°, undeceno-, m.p. 84°, dibromoundeco-, m.p. I l l — 112°, 
cinnam-, m.p. 236— 237°, phenylpropiol-, m.p. 221°, trans-a/?- 
dibromocinnam-, m.p. 215°, toluenesulphon-, m.p. 209°, N4- 
acetylsulphanil- (II), m.p. 270°, -4-benzeneazo-l-naphthyIamide. 
Pkthal-, m.p. 224—225°, and tetrachlorophthal-4-benzeneazo-l- 
naphthylimide, m.p. 296°, are obtained by the anhydride a t  
120° and 100— 130°, respectively. The following are also 
prepared. Di-, m.p. 214°, and tri-chloroacet-, m.p. 130°, tri
chloroacryl-, m.p. 174°, undeceno-, m.p. 82— 84°, undeco-, m.p. 
98°, phenylpropiol-, m .p. 170°, and N ‘-acetylsulphanil- (III), 
m.p. 206—207°, - l-benzeneazo-2-naphthylamide; 1 -o- 
C6H 4Cl-Nj-C10H 8-NH2-2, m.p. 158° (lit. 151°) (CCl3-CO deriv
ative, m.p. 171", and -f-*BuOH, m.p. 133°); l-;i>-carboxy-, 
m.p. 265° (CC/3-CO derivative, m.p. 246°), \-carbethoxy-, m.p. 
183°[CC/3-CO (IV), m.p. 206°, C10H „-C O ,m .p. 106°, C10//„-C O , 
m.p. 110— 111°, C10H 19B>yCO, m.p. 124°, and CCl^.CCl-CO
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derivative, m.p. 193°], and l-p-carbamyl-benzeneazo-2-naphthyl- 
amine, m .p. 243— 244° [CCl^CO derivative, m.p. 230° (de
comp.)] ; 4 -o-C5H 4Cl-N2-C10H 6-NH2- l ,  m.p. 141° (lit. 129°);
4--p-carbelhoxybenzeneazo-l-naphthylamine, m .p. 164° (CCl^CO, 
m.p. 149°, and undccenoyl derivative, m.p. 164— 165°); tri- 
chloroacet-i-T>-chlorobenzeneazo-\-naphthylamide, m .p. 184°;
4 : 3 : l-N H 2-C,HaMe-NtPh, m.p. 101° (lit. 118— 119°); 4- 
trichloroacetamido-azobenzene, m .p. 149°, -2-methylazobenzene, 
m .p. 137°, and -3-methoxyazobenzene, m.p. 132°. Hydrolysis 
of (II) regenerates th e  basic dye, b u t boiling 15% H C l-E tO H  
converts (III) in to  sulphanil-l-benzeneazo-2-naphthylamide, 
m.p. 221— 222°. (I) and (IV) are definitely active against
leprosy in  ham sters and (I) for tuberculosis in  guinea-pigs.

P . S. C.
/;-Aminodimethylaniline. I . Properties of its diazonium 

compounds. E. E. Ayling, J . H. Gorvin, and L. E . Hinkel 
(J .C .S ., 1941, 613— 620).—D iazotisation of p- 
N H a-C6H 4vNMea proceeds slowly b u t quan tita tively  below 
5°, and solutions of /i-NMej-CaH^Nj.CI (I) are stable a t  pn  
< 3-5  (the stability, measured by  th e  incipient decomp, 
tem p., decreases w ith  increasing ps)  b u t are rapid ly  decom
posed by  Cu-bronze in the cold (whereby NPh\Te2 is formed). 
Coupling reactions w ith amines are very  slow, the yield being 
alm ost independent of pn  or tem p. Coupling w ith phenols is 
best a t low tem p, and a t  a  pa  ju s t high enough to  give a 
conveniently rapid ra te  of reaction. The yields of azo- 
compounds depend m ainly on th e  substance coupled. (I) 
behaves norm ally w ith CuCl and K I. A. Li.

Oxidation of hydrocarbons to phenols.— See B., 1941, II, 
373.

Effect of tem perature and light on 2 :  6-dichlorophenol- 
indophenol solutions. W . Lojander (Suomen Iiem ., 1941,14, 
A, 26).—The solutions (O'OOOo—0-001M.) are practically un 
changed after 2 m onths a t  6° in th e  dark, and are only 
slightly decomposed after 1  m on th  a t  20° in dayligh t and 
artificial light, b u t a t  30° they  are appreciably decomposed 
after 10 days in th e  dark. M. H . M. A.

Aquo-ammonophosphoric acids. I. Preparation of phenyl 
esters of amido- and diamido-phosphoric acids. L. F.
A udrieth and A. D. F . Toy (J. Amer. Chem. Soc., 1941, 63, 
2117— 2119).—The products formed from POCl3, PhOH, 
and C jH 5N in CHC13 depend on the mol. ratios of the  con
stituen ts and on tem p. A complex equilibrium is established 
and ammonolysis gives m ixtures of P h  diam idophospliate 
(I), P h a amidophosphate (II), and P h 3P 0 4. (I) and (II) are
readily  separable and th is procedure is recommended for their 
prep. - W . R . A.

Synthetic oestrogenic substances. II . Hexcestrol and its 
esters. E . L. Forem an and C. O. Miller ( / .  Amer. Chem. Soc., 
1941, 63, 2240).-—(^>-OH*C6H 4*CHEt)2 (I) (prep, from the 
Mes ether improved) and (RCO)aO in boiling C5H 5N give the 
dipropionate, m .p. 127̂ —128°, dibuiyrate, m .p. 106— 107°, di
benzoate, m.p. 236—-237°, di-n-hexoate, m.p. 96— 97°, and i / a 
disuccinate (II), m.p. 150—-153°. The oil-sol. esters have low 
b u t prolonged cestrogenic effect. The activ ity  of (II) in aq. 
solution is about the same as th a t  of (I). R. S. C.

4 :  4'-Dihydroxystilbene and related compounds.— See B., 
1941, II , 372. 

Antimonial and thioantim onial derivatives of pyrocatechol.
H. P . Brown and J. A. A ustin (J. Amer. Chem. Soc., 1941, 63, 
2054— 2055).— o-C6H 4(OH)a (I), SbCl3, and N a2C 03 in  aq.
NaCl give the hydroxide (II), o-C„H4< ^ > S b - O H  (70%), un
changed a t  300°. SbF3 and (I) in  H aO give th e  fluoride, 
o-C ,II1< ^ ^ > S b F  (55%), converted in to  (II) by  N a2C 03, 

.Moist (II) and o-SH'C0H 4*COaNa in H aO give th e  salt (III), 
o-CeH 1< ^ ^ > S b ,S-CeH 1-COaNa-o, m.p. >300°, decomposed 
by  acid. 0-, m-, and />-0H-CaH 4-C02H  give similarly salts, 
o-C6H 1< ^ ^ > S b '0 'C 6H.1,C 02Na-o, -m, and -p, all m:p. >300°,
decomposed by acid. o-C?H 4(SH)a (IV) w ith SbF3 in H aO 
gives irisdithiopyrocatecholdistibine, (o-CsH 4S2)3Sb2, unchanged 
a t 250°, b u t w ith SbCl3 or SbBr3 in  boiling C6H e gives salts, 
o-C,H4S2SbCl, m.p. 174— 175° (decomp.), or o-C6H 4S2SbBr, 
mip. 162— 163° (decomp.), respectively, and w ith Sb20 3 in 
boiling E tO H  gives the corresponding hydroxide, m .p. >300°, 
b u t w ith  o-OH'CjH^COjNa etc. gives indefinite products.

K  SbO ta r tra te  and (IV) in aq. E tO H  give th e  acid, 
o-CBH 4Sj >  Sb-O-CH (COaH) -CH(OH) -C02H {Kl salt, m.p. 
>250°). o-OH'CeHj-SH and freshly pp td . Sba0 3 in boiling
E tO H  give the compound, o-CcH 4<^?^>Sb-S-C 6Hj-OH-o, m.p.
>250°, b u t other derivatives could no t be obtained. (I ll)  
is a  useful agent for th e  trea tm en t of heartw orm s in dogs.

R. S. C.
Choline tolyl ethers. A. R. Goldfarb (J. Amer. Chem. Soc., 

1941, 03, 2280).—A ddition of 50% NaOH (1 mol.) to  cresol 
(1 mol.) and CaH 4B r2 (2 mols.) in boiling H aO gives £-0-, b;p.
142— 145°/18 mm., -m-, b.p. 146-5— 147°/18 mm., and -p- 
tolyloxyethyl bromide, b.p. 136— 138°/18 mm., converted by 
NMe, (a t 40°) or N E t3 (at 60°) in PhMe into p-o-, m .p. 157-5°, 
-m-, m.p. 145-4°, and -p-tolyloxyethyltrimcthyl-, m .p. 1 4 4 \ 
|3-'o-, m .p. 152— 152-5°, -m-, m.p. 136-4°, and -p-tolyloxyethyl- 
triethyl-, m.p. 134-5°, -ammonium bromide. R . S. C.

Direct synthesis of many-membered ring compounds from 
two awu'-difunctional molecules. R. Adams and L. N. W hite- 
hill (J. Amer. Chem. Soc., 1941, 63,2073—2078).— The effect 
of dilution on interaction of two <uo/-difunctional mols. is 
discussed. H igh-dilution technique is used in  cyclisations 
described below. Quinol (I), B r,[CH2]3-Br, and K 2C 03 in 
boiling aq. COMea give quinol di-y-bromopropyl ether (II) 
(28-9%), m.p. 78— 79°, b.p. 174— 177°/4 m m „ which (2 mols.) 
w ith (I) (1 mol.) and K OH  (0-3 mol.) in boiling E tO H  gives 
a - p - hydroxyphenoxy - y  - p - y'-bromo-n-propoxyphenoxypropane 
(23-7%), m.p. 100— 101°, cyclised by  addition to  K 2COs in 
boiling t’so-CjHjj-OH to  1 : 1 ':  4 : 4'-bistrimethylenedioxydi
benzene, i - C 6H 4< ° ; ™ ’: ° > C ,H 4̂  (III) (59-2%), m.p.
195— 195-5°. D irect interm ol. condensation of (I) and (II) 
to  (III) is also effected, yields up to  18% being recorded. 
Br-[CHa] 0-Br and (I) give similarly quinol di-^-bromo-11-hexy 
ether (63-2%), m.p. 96— 97°, and thence 1 : 1 ':  4 : 4 '-bishexa- 
methylenedioxydibenzene (15%), m .p. 141°. A ttem pts to  
condense quinol di-/3-bromoethyl, m.p. 114°, b.p. 145— 147°/ 
2 mm., and th e  insol. di-K-brom o-n-decyl, m.p. 88-5— 89-5°, 
and di-6-bromo-n-octyl ether, m .p. 78-5— 79-5°, w ith (I) failed. 
Quinol mono-0-bromo-«-octyl ether, m.p. 76— 77°, is also 
described. M.p. are corr. R . S. C.

Synthesis of 5-m ethoxy-10-m ethyl-l: 2-benzanthracene and 
related compounds. M. S. Newman and P . H . Wise (J. Amer. 
Chem. Soc., 1941, 63, 2109— 2111).—o-OMe-C0H 4-MgBr (I) 
and 1 : 2-Ci0H e(CO)2O in boiling C0H ,,-E taO give 13% each 
of o-anisyl 1 -carboxy-2- (II), m .p. 193-8— 194-6°, and 2-carb- 
oxy-l-naphthyl ketone (III), m.p. 193— 194-4°, w ith 17% of
2-a-hydroxy-2' : 2"-dimelhoxybenzhydryl-\-naphtholactone (IV), 
m.p. 232-2— 232:5°. The structure of (II) and (III) is proved 
by decarboxylation to  o-anisyl 2- (62%), m .p. 74-5— 76° 
(74-6— 75-6°), and l-naphthyl ketone (21%), m.p. 75— 76° 
(76—76-5°), respectively, also obtained from 2- and 1- 
C10H 7-CN, respectively, by  condensation w ith (I). The struc
ture of (IV) is proved by synthesis from (II) and (I). Con
densation of (II) and MgMeBr in boiling CeH e- E t aO gives 
78% of 2-a-hydroxy-a-o-anisylethyl-\-naphtholactone, m.p. 
129-6— 130-6°, reduced by  Zn dust (Cu-activated) in N aO H - 
aq. E tO H  to  2-a-o-anisylathyl-l-vaphthoic acid (90%), m.p.
188-8— 189-6°. Ring-closure b y  90% H 2S 0 4 and  subsequent 
reduction by  Z n -C u -N a0 H -H 20  then  gives 5-methoxy-10- 
methyl-l : 2-benzanthracene (V) (40%), m.p. 131— 132-2° [s- 
C6H 3(N 02)3 compound, m .p. 204-6— 205-2°; picrate, m.p. 
187— 188-4°], and a little 5-methoxy-10-melhyl-l : 2-benz-9- 
anthrone (VI), m.p. 158— 159°. Me2S 0 4- K 0 H - E t0 H  converts
(VI) in to  5 : 9-dimethoxy-10->nethyl-l : 2-benzanthracene, m.p. 
136-2— 137-2° [picrate, m.p. 128-8— 130°; s-C6H 3(N 0 2)3
compound, m.p. 146-2— 146-8°]. (V) is n o t carcinogenic.
M.p. are corr. R . S. C.

Synthetic experiments in the group of sympathomimetics. 
II. Poly- and hetero-cyclic ring systems. S. Rajagopalan 
(Proc. Indian Acad. Sci., 1941, 13, A, 566— 572).— 2 : 3 : 4 : 1- 
NOa-CsH 2(OMe)2-CHO, l-C 10H v-CH2-CO2K, and AcaO a t 
105— 110° (oil-bath) afford 2-nitro-i\A-dimethoxy-a-l'-naph- 

■ thylcinnamic acid, m.p. 238— 239° (decomp.), reduced by 
aq. N H 3-F e S 0 4 to  th e  2-Ari i 2-compound, m .p. 201° (de
comp.), which w ith iso-C5H 11-0-NO and conc. H 2S 0 4 in (iso- 
CsH n )aO, followed b y  aq. lSTa H sP 0 2 ( +  a  little  active Cu) at 
40— 50°, then  a t  80— 90°, yields 11 : \2-dimethoxychrysene-r!- 
carboxylic acid, m.p. 201—202° (decomp.), decarboxylated 
(Cu, quinoline) to  11 : 12-dimethoxychrysene, b.p. 210—220°/
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1— 2 mm. [picrate, m.p. 153—155° (decomp.)]. Glycerol, 
3 : 1 :  2-NH2-C8H 3(OMe)2 (I), conc. H sS 0 4, and PhN O, a t 
100° (bath), then a t 130— 135°, afford 7 : 8-dimethoxyquinoline, 
b.p. 148—-150°/3— 4 mm. [picrate, m.p. 182— 184° (softens a t 
180°); methiodide, m.p. 182° (decomp.)]. (I), conc. HC1, 
ZnCl2, and paraldehyde a t  100°, then a t  130— 135°, give 
7 : 8-dimethoxy-2-methylquinoline, b.p. 147— 148°/2—3 mm. 
[picrate, m.p. 155— 156° (decomp.); methiodide, m.p. 176— 
177° (decomp.)]. /?-2 : 3-Dimethoxyphenylethylacetamide,
m.p. 64— 66°, and POCl3-PhM e give 5 : 0-dhnethoxy-l-methyl- 
3 : 4-dihydro\soqiiinohne, b.p. 141—-143°/3 mm. [hydrochloride, 
m.p. 202—203° {decomp.); picrate, m.p. 214° (decomp.) 
(sinters a t  210°); methiodide, m.p. 106— 107° (decomp.)], 
reduced [Zn-aq. H 2S 0 4 a t  100° (bath)] to  5 : 6-dimetlioxy-l- 
methyl-1 : 2 : 3 : 4-tetrahydroisoquinoline, an oil [hydro
chloride, m.p. 213—-214° (decomp.); picrate, m.p. 196— 198° 
(decomp.) (sinters a t  194°)]. Aminoacetal (II), a-C „H ,'O H , 
and  AcOH-conc. HC1 a t  room tem p, afford fifi-bis-(i-hydroxy- 
-\-naphthyl)ethylamine hydrochloride, m.p. 237—238° (de
comp.). The product obtained from 1 : 2-C10H,'(OH), is 
unstable, and reaction does no t occur using 8-hydroxyquinol- 
ine. (II), 3 : 4-dihydroxyphenanthrene, and AcOH-conc. 
HC1 yield the unstable j3-hydroxy-jS-3 : 4-dihydroxy-*-phen- 
anthrylethylam ine (picrate, decomp. 195— 197°). 3 : 4-Di-
m ethoxyphenanthrene and hippuryl chloride in CS2-HC1 
yield 3 : 4-di>nethoxy-x-phenanthryl benzamidomethyl ketone, 
m.p. 268— 269° (decomp.), in poor yield. A. T. P.

Preparation of a  pregnane-3 (a) ; 17 : 20-triol. H . Hirsch- 
m ann (J. Biol. Chem., 1941, 140, 797—806).—Pregnane- 
3(a) : 20(a)-diol and boiling AcOH give the 3-acetate (I), m.p.
131-5— 132-5° (solvent-free specimen obtained only by 
sublim ation in high vac.), the  20-acetate, new m.p. 175-5° (cf. 
B utenandt et al., A., 1935, 215), and the diacetate, which are 
separated by chromatographic analysis. (I) and p- 
C8H 4Me-S02Cl-C6H 5N a t room tem p, yield pregnanediol 3- 
acctatc 20-p-loluenestilphonale, m.p. 112— 115° (decomp.), con
verted by  CaC03-C 6H 5N, then aq. NaOH-MeOH, into A17- 
pregnen-3(a)-ol, m.p. 118— 120°, hydroxylated by 0 s 0 4-  
E tjO , then aq. N a2S 0 3-E t0 H , to  a pregnane-3(a) : 17 : 20- 
triol (II), m.p. 215—'218°, purified through the diacetate, m.p.
193— 196°, +71° in E tO H  (chromatographic separation),
and hydrolysis w ith aq. NaOH-MeOH. (II) is no t identical 
w ith 3(a) : 17 : 20-triol described by B utler et al. (A., 1938, II , 
36S); the difference is a ttribu ted  to  different spatial arrange
m ent a t  Q 17) or C(20> or both. (II) and aq. M e0H -H 2S 0 4 give 
aetiocholan-3(a)-ol-17-one.' M.p. are corr. A. X. P.

Toad bile. VII. Pentahydroxybufostane, C26H 50Oj. T. 
Kazuno (Z . physiol. Chem., 1940, 266, 11—30; cf. A., 1937, 
II , 420).—The neutral portion of toad bile was fractionated 
b y  addition of NaCl (concn. 3%, 10%, and finally saturation). 
The first fraction gave a  substance, m.p. 197°, yielding on 
hydrolysis 1 mol. of H 2S 0 4 and cryst. pentahydroxybufostane 
(I), C28H 50Os, m.p. 172°, [a]i,4 +33-49° in E tO H . (I) is sa tu r
ated  (Br, KMnOj, and H 2) and gives no ketone reaction. I t  
therefore contains four rings (the cyc/opentanoperhydro- 
phenanthrene nucleus). W ith AcOH-CrO, a t  20°, (I) affords 
dihydroxytriketobufostane (II), m.p. 198-5— 199° (trioxhne, 
decomp. 234°), and tetraketoisobufostane (III), C28H 420 4, m.p. 
245—248° (250°) (tetraoxime, m:p. 244°). (II) is reduced 
(H„, P tO ,, AcOH) to  (I), whilst (III) takes up 4 H 2 to  yield 
tetrahydroxyisobufostane (IV), C28H j0O4, m.p. 204°. Incom
plete hydrogenation (2 H 2) affords dihydroxydiketoisobufostane, 
m.p. 221—224°. (IV) shows a  positive H am m arsten reaction 
indicating OH a t  positions 3, 7, and 12, yields no oxime or 
semicarbazone, and is converted by C r03 into (III). 
Similarly in dehydrocholic acid the CO a t 3 and 7 are more 
easily hydrogenated than  is th a t a t  C(I2j. Partia l hydrolysis of 
th e  3 : 7 : 1 2 -triacetate (V), m.p. 117— 119°, [a®  +5-55° in 
MeOH, of (I) affords a diacetate, m.p. 165— 166°, oxidised by 
C r03 to  dihydroxyketodiacetoxybufostane, m.p. 149— 150°, 
which is hydrolysed to  tetrahydroxy-3-ketobufostane, m.p. 161° 
(oxime, m.p. 211°), giving a positive Jaffe reaction. (I ll)  is 
probably formed from (II) by a pinacolic rearrangem ent; 
thus (II) can be rearranged to  (III) by  C r03 in AcOH. The 
same rearrangem ent occurs a t  80—90° w ith (V), which yields 
(cf. below) (after hydrolysis) trihydroxyketoisobufostane (VI), 
m.p. 161°, isolated as the semicarbazone. C r03 converts (VI) 
into (III). The assumption th a t the side-chain contains a 
glycol group is confirmed by the conversion (cf. above) by 
C r0 3 of (V) into cholic acid triacetate, which was hydrolysed 
to cholic acid. By Clemmensen reduction, (III) gives iso-

bufostane (VII), C23H 50, m.p. 72°, and by partial reduction 
triketoisobufostane (VIII), m.p. 163°. (VII) is not identical 
w ith coprostane ; i t  is probably 25-methyicoprostane. (VIII) 
shows no Jaffé reaction, indicating th a t the CO! a t  C<3) is 
reduced. Thus the CO groups are a t  7, 12, and 24.

The neutral substance (IX), C!4H 40O4, m.p. 175° ,[a]na+30-27° 
in EtO H, from the fourth fraction occurs free in bile. W ith 
C r03 i t  gives a triketone, (X), C24H 340 4, m.p. 242°. I t  m ust 
thus belong to  the cholane series and is named tetrahydroxy- 
cholane. As the H am m arsten reaction is positive and NaOH 
does no t cause rearrangem ent of (V), 3 OH are a t  positions 3,

Me v-CHM e-[CH2],-CMe(OH)-CMe2-OH

HOli
(I.

s / \ /

7, and 12. (IX) is thus regarded as an  oxidation product of 
(I). The formation of the C21 bile acids Crom C27 and C ,B 
sterols in the  anim al organism m ay proceed either by glycol 
oxidation coupled w ith iu-oxidation or by  co-oxidation together 
w ith fi- or glycol oxidation. J . H. B.

Synthesis of dl-“ o ’’-thyronine. H. E. Ungnade (J. A mer 
Chem. Soc., 1941, 63, 2091—2093).—p-
NO2-Cai I 4'O-CeH 4-OMe-0 (prep, by Ullmann reaction ; 64% 
yield) and H 2-R aney  Ni a t  100°/2000 lb. give p- 
N H 2-C6H 4-O-C6H 4-OMe-0 (I) (86%), m.p. 96—97°, b.p. 149— 
150°/1 mm. [Ac derivative, m.p. 115— 115-5° (lit. 118°)], con
verted (diazo-reaction) into the ¿i-I-cmnpound, b.p. 150— 
15I°/2 mm., and thence (CuCN; 250°) o-anisyl p-cyanophenyl 
ether (II), m.p. 93— 94°, b.p. 145— 150°/1 mm., also obtained 
less well from (I) by a diazo-reaction. o-OMe-C6H,-OK, 
^>-C8H 4MeBr, and Cu powder a t  150° give o-anisyl p -tolyl ether, 
m.p. 51-8— 52-5°, converted by H I-A c0H -A c20  into 2-hydr- 
oxy-4'-methyl-, m.p. 63—63-8°, and by K M n04 in aq. CSH 5N 
into 4'-carboxy-2-»iethoxy- (III), m.p. 159— 160°, which with 
H I-A cO H  gives 2-hydroxy-4,-carboxy-diphenyl ether, m.p. 
139— 139-5° [also obtained from (II) by H I-A cOH ], Stephen 
reduction of (II) gives only a  trace of aldehyde [whence 2- 
phenyl-i-p-o'-anisyloxybenzylidene-B-oxazolone (IV), m.p. 184—  
185°]. jt>-0K-C6H 4-C02E t, o-C6H 4Br-OMe, and Cu powder a t
240—260° give 0-0 Me-C6H 4-0 ’C6H 1'C0 2Et-£, b.p. 145—• 
147°/1 mm. [with a  little (III) and o-OMe-C6H 4-OPh]. This 
yields p-o'-anisyloxybenzhydrazide, m.p. 130-5— 131-5° [also 
prepared starting  from (III)], the  p -C6Hi Me-SOl derivative, 
m.p. 205—206°, of which w ith N a2C 03 in (CH2-OH)2 a t  160° 
(1-5 min.) gives p-o '-anisyloxybenzaldehyde, m.p. 56— 56-5°, 
and thence (IV) and a-amino-fS-p-o'-hydroxyphenoxypropionic 
acid [o-thyronine] (V), m.p. 240° (decomp.) (sinters a t  238°; 
b a th  pre-heated to  200°). An impure I 2-derivative of (V) has 
no thyroid ac tiv ity  (tadpole), bu t di-iodotyrosine has some 
activity. Mixtures o t"  p  thyronine and (V) can be analysed 
by means of the absorption spectra, which are given for both.

R. S. C.
Synthesis of 3 ' :  5'-difluoro-£f/-thyronine and 3 : 5-di-iodo- 

3' : 5'-difluoro-i//-thyronine. C. Niemann, A. A. Benson, and 
J . F. Mead ( / .  Amer. Chem. Soc., 1941, 63, 2204—220S).— 
Crude 4 : 3 :  l-OMe-C6H 3(N 02)-C02H  (prep, from oil of anise 
by conc. H N 0 3 and V20 5 first a t 90° and then  a t  the b.p.) 
and HCl-MeOH give the ester (86%), m.p. 108— 109°, hydro
genated (P t0 2-M e0H ) to  4 : 3 :  l-0Me*C6H 3(NH2)-C02Me 
(91%), m.p. 85— 86°. A ddition of H F -B F ? to  the derived 
diazonium chloride a t  —25° gives the diazonium fiuoroborate 
(88%), decomposed by  dry distillation a t  50 mm. to  M e 3- 
fluoro-4-methoxybenzoate (I) (56%), m.p. 70— 71°, b.p. 116°/5 
mm. W ith H N 0 3 (d 1-5) a t  0—5° th is gives 4 : 3 : 5 : 1- 
OMe-C6H 2F (N 02)-COjMe (72%), m.p. 49-3— 49-5°, hydrogen
ated  (P t0 2-M e0H ) to  th e  N H 2-ester (92%), m.p. 51—54°, 
b.p. 117°/0-l mm., which yields (diazo-reaction as above) 
Me 3 : 5-difluoro-4-methoxybenzoate (II) [30% and some (I)], 
m.p. 37-5°, b.p. 55°/0-2 mm. The derived (K OH -EtO H) 
acid (98%), m.p. 164— 165°, w ith SOCl2 and then  N H 3-  
E tsO gives the amide (91%), m.p. 158—-160“, converted by 
N aOBr-N aO H  at, successively, —10°, 25°, and 100° into 3 : 5- 
difluoro-p-anisidine (III) (77%), m.p. 78-5— 79°, b.p. 80°/0-l 
mm. (p-NOj-C8i f 4-CO derivative, m.p. 207—207-5°). N itra
tion of o-C8H 4F-OMe (IV) (prep, improved to  give 64% yield) 
yields only 4 : 2 : l-N O a-C8H aF-OMe (cf. Holmes et al., A., 
1926, 831). W ith conc. H 2SQ4 a t  room tem p, and then  aq.
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NaCI, (IV) gives N a  3-fluoro-4-methoxybenzenesulphonate, con
verted by H NOj (d 1-5) in H 2S 0 4 a t  0° followed by aq. NaCl 
into N a 3-fluoro-5-nitro-4-methoxybenzenesulphona/e or, after 
keeping and then  distillation in steam  a t  170°, into 2-fluoro-
6-nitrophenol (37%), m.p. 90— 91°. The Na salt thereof with 
Me2S 0 4 and PhMe a t 110— 120° gives 2-fluoro-Q-nitroanisole 
(86%), m.p. 9°, b.p. 93°/3 mm., hydrogenated (P t0 2) to  2- 

fluoro-6-aminoanisole (84%), b.p. 94°/10 mm. (p- 
NO^C^H ^CO  derivative, m.p. 147— 148-5°), which affords 
(diazo-reaction) 2 : 6-difluoroanisole (56%), b.p. 62°/40 mm. 
H 2S 0 4-H N 0 , (d 1-5) then gives 2 : ü-difluoro-i-nitroanisole 
(88%), m.p. 37— 38°, b.p. 71°/0-6 mm., hydrogenated (P t0 2-  
MeOH) to (III) (93%) (in some cases a little 3 : 5 : 3 ' : 5'- 
tetrafluoro-4 : 4'-dimethoxyazobenzene, m.p. 163— 164°, is also 
formed). T reatm ent of the diazonium sulphate from (III) 
w ith ho t aq. CuS04 +  xylene gives 3 : 5-difluoro-4-meihoxy- 
phenol (86%), m.p. 69—70°, b.p. 71°/0-2 mm., which w ith
3 : 4 : 5 : 1-C6H 2I 3-N 02 and K 2C 03 in boiling COMePr“ gives 
2 : &-di-iodo-3' : 5'-difiuoro-4-nitro-4'-methoxydiphenyl ether 
(73%), m.p. 127— 128°, reduced by  SnCla-A cO H  to  the amine 
(hydrochloride, m .p. 185— 200°; A c  derivative, m.p. 219— 
220°). T reatm en t w ith ¿fc.-BuO-NO in AcOH a t 20—25° 
and then w ith aq. K CN -CuS04 a t  90° gives 3 : 5-di-iodo-4- 
3 ' : 5'-difluoro-4'-methoxyphe>ioxybenzonitrile (6 6%), m.p. 129— 
134°, converted by  H I-A cO H  into 3 : 5-di-iodo-4-3' : 5'-di- 
fluoro-4'-hydroxyphcnoxybenzoic acid, m.p. 232— 234°, and by 
SnCla-H C l-E t20  into 3 : 5-di-iodo-4-3' : 5'-diflnoro-4'-»iethoxy- 
phenoxybenzaldehyde (72%), m.p. 124— 126° [p-nitrophenyl- 
hydrazone, m.p. 280— 281° (dccomp.)], which yields 2 -phenyl-
4 -3 ' : 5 '-d i- io d o -4 '-3" : 5"-difluoro-4"-methoxyplienoxybenzyl- 
idene-5-oxazolone, sinters a t  214-5°, m.p. 216—217°, and thence 
(Ac20 —H I—red P) dl-3 : 5-di-iodo-3' : 5 '-difluorothyronine (60%), 
m .p. 248° (decomp.). This is converted by H 2-P d -C aC 0 3-  
N aOH  into dl-3 ' : 5 '-difluorothyronine, m.p. 242— 244°. 
85% N 2H 4,H 20  and (I) give 3-fluoro-4-melhoxybenzhydrazide, 
m .p. 178—179° (decomp.), th e  P h S 0 2 derivative, m .p. 176—• 
177°, of which w ith N aaC 03 in (CH2-OH)2 a t  155° gives 
crude 4 : 3 : l-OMe-C6H 3F-CHO (67%) and thence th e  azlact- 
one, 3-fluoro-a-benza>nido-4-methoxycinnamic acid, m.p. 221—■ 
222°, and (i/-3-fluorotyrosine (12% over-all), decomp. 275— 
278° (rapid heating). (II) yields similarly 3 : 5-difluoro-4- 
'nethoxybenzhydrazide, m .p. 189— 190° (decomp.) {P h S 0 2 de
rivative, m.p. 179— 180°), and thence as above dl-3 : 5-di- 
fluorotyrosine (13% over-all), decomp. 280° (rapid heating : 
lit. 265°). R. S. C.

Reduction of amines and substituted amides, n .  Kinetics 
and mechanism of electro-reduction of amides. A. V.
K operina and M. M. K liutschareva ( / .  Gen. Cliem. Puss., 
1941, 11, 51-—62).—The chief product of reduction of N H 2Bz 
in aq. E tO H  (Pb cathode, c.d. 0-024 amp. per sq. cm., a t  10°) 
is CH jPh-N H j (95%), w ith PhCHO and CH2Ph-OH as by
products. The velocity of electro-reduction falls in the order 
N H 2B r >  NHBz-CH2-C02H  >  NHMeBz >  NMe2Bz. Reduc
tion of NHBz-CH2-C02H in aq. E tO H  involves production of 
NHBz-CH2-C02E t, owing to  which iV-benzylglycine is not 
obtained in quant, yield. R  T.

Chemically marked antigens. II. Reactivity of oxazolones.
H . L ettré and M. E . Fernholz (Z. physiol. Chent., 1940, 266, 
37—40).— See A., 1941, I I I ,  1078. The following esters of 
¿/-benzoyl-a-alanine (I) have been prepared by  heating 2- 
phenyl-4-methyloxazolone (II) w ith the appropriate alcohol : 
PrP, m.p. 79— 80°, CHtPh, m.p. 88— 89°, 1 -menthyl, m.p. 104— 
105°, Ph, m.p. 131— 132°, ¿3-C10H 7, m .p. 164— 165°, o-carb- 
oxyphenyl, m .p. 152— 153°, and the Ph thio-ester (from PhSH), 
m.p. 130— 131°. The ethylamide, m .p. 136— 137°, methyl- 
anilide, m .p. 119— 120°, and piperidide, m.p. 114— 115°, of 
(I), and dl-benzoylalanyl-l-proline, m.p. 228—230°, have also 
been prepared. a-Terpineol, N H 2Bz, N H PhB z, and indole 
did no t reac t with (II). J . H. B.

Relative directive powers of carboxyl and quaternary 
am m onium  group. A. Zaki and W . Tadros (J.C .S., 1941, 
562—564).—£-CfiO-CaH 4-NMe3Cl w ith boiling fum ing H N 0 3, 
conc. H N 0 3- H 2S 0 4 a t  100° (bath), or KMnO< yields (after 
suitable treatm ent) th e  following p-carboxyphenyltrimethyl- 
aminonium  salts : picrate, m.p. 207°; iodide, m .p .'238°; per
chlorate, m.p. 284°; chloride perbromide, m.p. 200°; the 
chloride (I), m.p. 240—241°, w ith E tO H -N aO E t gives p- 
NMc;-C6H 4-CO.H. Fum ing H N 0 3-conc. H tS 0 4 a t  100° 
(bath) etc. converts (I) in to  the following 3-nitro-4-carboxy-

phenyltriinethyldmmonium  s a lts : picrate, m.p. 198°; iodide, 
m.p. 236°; perchlorate, m.p. 259°; chloride perbromide, m.p. 
158— 159°; the chloride, m.p. 230—231°, w ith E tO H -N aO E t 
gives 2-nitro-4-dimethylaminobenzoic acid, m.p. 242° (darkens, 
a t  225°), decarboxylated to  >w-N02'C6H 4-NMe2. Mel could 
no t be added to  3 : 4 : l -N 0 2-C6H 3(NMes)-C02H. A. Li.

Hydrogen bonds involving the C-H link. XV. Non- 
bonding of triphenylmethane hydrogen atoms. C. S. Marvel 
and J . H arkem a (J.A m er. Ghent. Soc., 1941, 63, 2221—2222).—
o-, m.p. 84° (prep, from the acid by S0C12 a t  room tem p, and 
rem oval of excess in Ns), and /)-CHPh2-C6H 4-COCl w ith 
NHMe, in E t20  give o-, m.p. 146°, and p-benzhydrylbenzdi- 
methylamide, m.p. 89— 90°, respectively. Infra-red absorp
tion spectra of the amides and corresponding Me esters (p-, 
new m.p. 78— 79°) show max. only a t  3-20 (aromatic C-H) and
3-32 fi. (aliphatic C—H), and the compounds are no t associated 
(f.p.) in C6H 6. H-bonding thus does no t occur by chelation.

Ii. S. C.
n-Amyl, m.p. 58°, n-hexyl, m.p. 52—53°, and «-octyl 

orsellinate, m.p. 61°.— See A., 1941, I I I , 925.

Action of semicarbazide hydrochloride on /3-/;-anisyI- 
glutaconic anhydride. R. Y. Shahane (Rasdyanam, 1941, 1, 
222— 223; cf. Limaye et al., A., 1931, 1055).—The action o f 
NHj-CO-NH-NHj on an aq. suspension of J3-^>-anisyl- 
glutaconic anhydride a t  100° gives an additive compound, 
C13H 150 6N 3, which gives a  colour w ith FeCl3. The semi- 
carbazone structure (Dixit, A., 1936, 847) cannot be accepted.

H. W.
Constitution of tetrahydroxynorsterocholanic acid. H.

Isaka (Z. physiol. Chcm., 1940, 266, 117— 122).— T etra
hydroxynorsterocholanic acid (I), C27H 480 6, is partly  acetyl- 
ated  by AcCl-AcOH a t room tem p, to  th e  diacetate, m.p. 
230—231°, which is oxidised by  CrOa-A cO H  to  12-Ae/o-3 : 6- 
diacctoxycliolanic acid (II), m.p. 210°. This is hydrolysed b y  
K O H -E tO H  to  3 : &-dihydroxy-\2-Jtetocholanic acid, C24H 3eOs, 
m.p. 188— 190°. By the same method iso cholic acid diacetate, 
m .p. 240°, affords (II). T he semicarbazone of (II) by  W olff- 
K ishner reduction yields hyodeoxycholic acid. Thus the 
two sec.-OH of (I) and of isocholic acid are a t  C<3> and C(6). 
On distillation in a  high vac. (I) gives \2-ketocholadienic acid, 
C24H 310 3, m .p. 193— 195°, reduced (Hs, Pd-black, AcOH) to  
12-ketocholanic acid. This indicates another scc.-OH a t 
C(j2) in these acids. (I) is thus 3 : 6 : 12 : 24-tetrahydroxynor- 
sterocholanic acid, confirming O hta (A., 1939, II , 371). (I)
gives the H am m arsten reaction, which is therefore positive 
no t only w ith OH a t C(3), C(,j, and C(12>, or C(3> and C(12>. 
w ith double linking in ring B, bu t also w ith bile acids with 
OH a t C(3>, C(6), and C(12j. J . H . B.

Action of hydrogen and Raney nickel on arom atic aldehydes.
A. A lbert and B. R itchie (J. Proc. Roy. Soc. N .S . Wales, 1940, 
74, 373— 376; cf. A., 1941, II , 39).—PhCHO is no t reduced 
(Hs, R aney N i; method, loc. cit.) a t  25°, b u t a t  70° yields 
100% of C HjPh-O Ii. 0-N 0 2-C6H 4-CH0  or o-NH2-C„H4-CHO 
is reduced (25°) to  o-NH2-C8H 4-CH„-OH, £-N O 2-C0H 4-CHO 
(7 hr., 25°) to/>-NH 2-C6H 4-CH2-OH, or (11 hr., 70°) to  a m ixture 
of £-C 6H 4Me-NHj and poly-p-aminobenzyl alcohol, 2 : 4 : 1 -  
(N 02)2C6H 3-CH0 (2 hr., 25°, coarse catalyst) to  2 : 2 '-dinitro- 
4 : 4'-azoxytoluene (I), m.p. 165°, or (6 hr., 25°, coarse ca ta
lyst) to  2 : 1 :  4-N 0,-C 6H 3Me-NH2, and (I) (8 hr., 50°) to  
1 : 2 :  4-CGH 3Me(NH2)2. A. Li.

Preparation of o-hydroxyaldehydes from  phenols and hexa- 
methylenetetramine. J- C. Duff (J.C .S., 1941, 547—550; 
cf. A., 1934, 1213).—W hen heated a t  150— 155° w ith (CHj)sN4 
in glycerol previously heated a t  170° w ith H 3B 0 3, and the 
product hydrolysed (dil. H 2S 0 4), PhO H, o-, m-, and />-cresol,
o- and ^-CjHjCl-OH, 2 : 4 :  l-C 6H 3Cl2-OH, 1 : 6 : 3 -  
C0H 3MeCl-OH, »;-5-xylenol, 1 : 3 : 2 :  5-C„H2Me2Cl-OH, p- 
C6H4Ph-OH, /J-CioH-'OH, carvacrol, and thym ol yield re
spectively (without isolable interm ediate products) o- 
OH-C6H 4-CHO, 2 : 1 : 3 -  [with 3 : 5-dialdehydo-o-cresol, m.p. 
123° (dioxime, m.p. 199°)], 3 : 1 :  4-, and 4 : 1 : 3 -  
OH-C6H 3Me-CHO, 2 : 3 : 1 -  and 2 : 5 :  l-OH -C6H 3Cl-CHO, 
2 : 3 : 5 :  l-OH-CsH 2Cl2-CHO. 3 : 1 : 6 :  4-OH-C6H sMeCl-CHO 
[with Q-chloro-2 : 4-diaIdehydo-m-cresol, m.p. 113° (dioxime, 
m .p. 148°) (not obtained in the R eim er-T iem ann prep.)], 
5 : 1 : 3 :  4-OH-C„H2Me2-CHO, 2-chloro-4-aldehydo-m-5-xylenol, 
m.p. 96° (oxime, m .p. 197°) (also prepared by  th e  R eim er- 
Tiem ann method), 4 : 1 :  3-OH-C6H 3Ph-CHO, 2 : 1 -  
OH-C10H ,-CHO [better prepared in AcOH alone (loc. cit.)],
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o-carvacrolaldehyde, b.p. 130°/15 mm. (phenylhydrazone, m.p. 
150°), and o-thymolaldeliyde, b.p. 130°/15 mm. (oximc, m.p. 
123°). A possible interm ediate is CH2Ar*N;CH2, which isomer- 
ises to  CHAriNMc; hydrolysis then gives ArCHO and N H 2Me.

A. Li.
p-Bromophenacyl esters. D. T. Mowry and W. R. Brode 

(J. Atner. Client. Soc., 1941, 63, 2281).—Di-p-bromophenacyl 
oxalate, m.p. 242“ (decomp.), and p-bromophenacyl Me suc
cinate, m.p. 104-6— 104-8°, and glularate, m.p. 46-6—46-8°, are 
described. K. S. C.

Syntheses of 2-acylresorcinols by the “ Nidhon ”  process.
VII. Use of 7-hydroxycoumarin. D. B. Limaye and M. C. 
Joshi (Rasayanam, 1941, 1, 225—227).— Umbelliferone
acetate is converted by  anhyd. A1C1, a t  160— 165° into 8- 
acetylumbelliferone (I), m.p. 167° (Me ether, m.p. 126°; semi- 
carbazone, m.p. 250°; benzoate, m.p. 145°), and G-acetylum- 
bclliferone (II), m.p. 177° (semicarbazone, m.p. >270°; 
acetate, m.p. 149°). (I) is hydrolysed by boiling N-NaQH to
MeCHO, an acid, C ,iH 10O5, m.p. 184— 210°, which loses CO, 
when heated above its m.p., and a  very small proportion of 
2 : 1 :  3-CcH 3Ac(OIi)2 (III). (II) is very resistant towards 
NaOH, giving a very small yield of an acid, m.p. 220° (de
comp.), bu t no (III). 7-Hydroxycoumarin (umbelliferone) 
can thus be used in the " Nidhon ” process, b u t the method is 
no t suitable for the prep, of (III) by reason of the small yield.

H. W.
Extension of the “  Nidhon ”  process for the syntheses of 

2-acylresorcinols to 2-acyl-4-alkylresorcinols. I. 2-Acetyl-4- 
ethylresorcinol. S. D. Limaye and D. B. Limaye (Rasayanam, 
1941, 1, 201—207; cf. A., 1934, 298).—4 : 1 : 3-C6H3Et(O H )2
(I), CH2Ac-C02E t, and conc. H 2S 04 a t  room temp, give 4- 
metliyl-C-ethylumbelliferone (II), m.p. 213° [acetate (III), 
m.p. 145°; benzoate, m.p. 155°; Me ether, m.p. 165°], hydro
lysed by  boiling 2N-NaOH to  COMe2 and (I). (II) is also 
obtained by reduction (Clemmensen) of 6-acetyl-4-methyl- 
umbelliferone. (I ll)  and anhyd. A1C13 a t  160° yield 8-acetyl-
4-tnethyl-G-elhylumbelliferone (IV), m.p. 137° (Me ether, m.p. 
95°; semicarbazone, m.p. >290°; benzoate, m.p. 139°), 
identified by reduction (Clemmensen) to  4-methyl-6 : 8-di- 
ethylumbelliferone, m.p. 137°, also obtained from G-acetyl-4- 
m ethyl-8-ethylumbelliferone (V). (IV) is converted by boil
ing N-NaOH into COMe2 and 2-acetyl-4-ethylresorcinol (VI), 
m.p. 130° (lit. 127°) (E tl ether, m.p. 84°), which with 
CH2Ac-C02E t and POCl3 affords (V). Reduction of (VI) by 
Z n-H g and HC1 affords 2 : 4 :  1': 3-C6H 2E t2(OH)2, m.p. 96— 
97°. H. W.

Condensation of j3-arylglutaconic anhydrides with phenolic 
ethers. V. M. Bhave (Rasayanam, 1941, 1, 224).—jS-p- 
Anisylglutaconic anhydride, PhOMe, and anhyd. A1C13 
afford (probably) 8-keto-/9S-di-/>-anisyl-Aa-pentenoic acid, 
m.p. 132° (decomp.), and its 8-enol-lactone, m.p. 174°.
• H. W.

Naphthalene series. V. Properties of 2-stearyl-, -palmityl-, 
and -lauryl-l-naphthols and synthesis of 2-octadecyl-, -hexa- 
decyl-, and -dodecyl-l-naphthols. R. D. Desai and W. S. 
W aravdekar (Proc. Indian Acad. Sci., 1940, 12, A, 507—512; 
cf. A., 1940, II , 252).—a-C10H,-OH, stearic acid, and ZnCl, 
a t  180° yield 2-stearyl-l-naphlhol (I), m.p. 81— 82° (Me ether, 
m.p. 42— 43°; p-nitrophenylhydrazone, m.p. 89—90°), and 
some a-C10H 7 stearate, m.p. 125° [with A1C13 a t  140° gives (I)].
(I) and Br-AcOH a t room temp., or HNO, (d l-5)-AcOH, 
afford the 4-Br-, m.p. 84— 85°, or 4-A70 2-compound, m.p. 
71— 72°, respectively. (I) is reduced (Clemmensen) to  2- 
octadecyl-l-naphthol, m.p. 119— 120°. (I)—Ac20 —NaOAc a t
175— 180° yield 2-methyl-3-hexadecyl-l : 4-a-naphthapyrone, 
m .p. 73—74°, hydrolysed by 5% aq. NaOH (reflux) to  (I). 
Similarly prepared are : 2-pahnityl-l-naphthol, m.p. 83 84°
(p-nitrophenylhydrazone, m.p. 94— 95°; Me ether, m.p. 41— 
42°; 4-Br-, m.p. 86— 87°, and 4-A/02-derivative, m.p. 76— 
77°); 2-hexadecyl-1 -naphthol, m.p. 124— 125°; 2-methyl-Z- 
tetradecyl-1 : 4 -a-naphthapyrone, m.p. 89°; 2-lauryl-\-naphthol, 
m .p. 74— 75° (p-nitrophenylhydrazone, m.p. 135— 136°; Me 
ether, m.p. 37— 38°; 4-B)--derivative, m.p. 65— 66°); 2-dode- 
cyl-l-naphthol, m.p. 150— 151°. A. T. P.

Synthesis of substances related to sterols. XXXVI (con
tinuation of P art X Xn). A. Koebner and (Sir) R. Robinson 
[with (in part) H. M. E. Cardwell], XXXVII. Derivatives of 
chrysene. L. Golberg and (Sir) R. Robinson. XXXVIII. 
E thyl cycfohexane-1: 4-dione-2-carboxylate and other inter
mediates. (Sir) R. Robinson and E. Seijo [with (in part) F.

Litvan], XXXIX. (A) Derivatives of hydrindene. (B) 
Reduction of l-y-ketobutyl-2-naphthol. F. J . McQuillin and 
(Sir) R. Robinson (J.C .S., 1941, 566—575, 575—582, 582— 
586, 586—590).—X X X V I (cf. A., 1939, II , 75). 3-/3-Naphthyl- 
cye/opentanone-2-acetic acid (I) w ith SnCl, in CS2 yields the 
isomeric hydroxy-lactone, m.p. 60° [acetate (AcaO containing 
H I, 15 min.), m.p. 157— 158°, hydrolysed to  (I)], which affords 
the semicarbazone of (I). Acetonyl-lsevulic acid w ith 2%  
aq. KOH a t 100° (bath) yields 3-methyl-As-cyclopentenone-2- 
acctic acid, m.p. 109— 110°. Difurfurylidenecye/ohexanone is 
hydrogenated (Pd-SrCOs, EtOAc) to  2 : G-di-a.-fxtrylc.yclo- 
hexanol, b.p. 169°/2-5 mm., further reduced to  a .fit-deriv
ative, b.p. 180°/1 mm. /raxs-l-Ketodecahyclronaphthalene 
w ith MgMel in E t20 -C ,H 6 yields tra.ns-l-methyIdccahydro-1- 
naphthol, b.p. 83— 88°/2 mm., dehydrated (S02 in COMe2) to
1-methyloctahydronaphthalene, b.p. 60°/0-4 mm., oxidised 
[Pb(OAc)4, then  A c0 H -H 2S 0 4] to  a  ketone. Methylation 
(NaNH2 +  Mel) of 3 ' : 4-diketo-l : 2 : 3 : 4-tetrahydro-l : 2- 
cyc/opentenophenanthrene affords a Me derivative, m.p. 
191— 192°. COPh-CH2Br w ith C 0Et-CH N a-C02E t in E t20  
yields a product hydrolysed (aq. E tO H -N aO H ) to  3-plienyl-
S-methyl-A^cyc/opentenone, new m.p. 50—51° (2 : 4-dinitro- 
phenylhydrazone, m.p. 232—233°) (with some Bz-[CH2]2-C02H), 
reduced (H2, P d-S rC 03, EtOH) to th e  -cyc/opentanone, b.p. 
112— 114°/0-4 mm. (2 : 4-dinitrophenylhydrazone, m .p. 203— 
204°). Bromination of 2 : 6-OMe-Cj0H a-COMe in CHC13 
yields 5-bromo-G-methoxy-2-naphthacyl bromide (II), m.p. 
134— 135°, and some B^-derivative, m.p. 162— 163°. (II) 
w ith excess of CSH ,N  a t  100° gives th e  pyridinium  bromide, 
m.p. 255—256° (decomp.), hydrolysed (NaOH) to  6 : 5 : 2 -  
OMe-C10H 6Br-CO2H. (II) w ith CHNaAc-C02E t in E t20  
yields E t 5-bromo-G-methoxy-2-naphthacylacetoacetate, m.p. 
78—80°, hydrolysed (aq. E tO H -N aO H ) to  5-bromo-G-ynethoxy-
2-naphthacylacetone, m.p. 176—177° (2 : 4-dinitrophcnylhydr- 
azone, m.p. <300°), which w ith N H 4OAc in AcOH gives a 
pyrrole derivative, C ^H ^O N B r, m.p. 173— 175°. (II) w ith 
C 0Et'C H N a-C 02E t yields E t f!-5-bromo-6-methoxy-2-naphlh- 
acylpropionylacetate, m.p. 89—91°, converted by hot aq. 
E tO H -N aO H  into f}-a-bromo-Ci-methoxy-‘i-naphthoylpropionic 
acid, m.p. 204— 205°, and 3-(5'-bromo-G'-mcthoxy-2'-naphthyl)-
2->nethyl-A2-cyclopentenone (III), m.p. 177— 178° [2 : 4-di- 
tiitrophenylhydrazone, m.p. 292—293° (decomp.)]. (I ll)  and 
A cO H -H I (d 1-7) give '3-(G'-hydroxy-2'-naphthyl)-2-methyl-&i- 
cyclopentcnone, m.p. 204— 205°, w hilst reduction (Hs, P d -  
SrC03, E tO H , 60°) affords the Me ether (IV) (two forms), 
m.p. 116— 117° and 84— 86°, of 3-(G'-hydroxy-2'-naphlhyl)-2- 
methylcyclopentanone, m.p. 143— 144°. (I ll)  -with 
(CH-C0)20  in boiling xylene yields (?) 8-bromo-3'-keto-'i- 
methoxy - 2 - methyltetrahydro - 1 : 2 -  cyclopentenophenanthrene - 
3 : 4-dicarboxylic anhydride, m.p. 147— 148°. 6 : 5 : 2 -
OMe-ClnH 5Cl'COMe (modified prep. ; cf. A., 1941, II , 295) 
w ith Br in CHC13 yields 5-chloro-G-methoxy-2-naphthacyl 
bromide, m.p. 116— 117°, from which are obtained (as above) 
E t fS-5-chloro-6-methoxy-2-naphthacylpropio>iylacetate, m.p. 
87— 89°, and 3-(5'-chloro-G'-methoxy-2'-naphthyl)-2-»iethyl-A‘2- 
cyclopentenone, m.p. 165— 166° [2 : 4-dinitrophenylhydrazone, 
m.p. 296— 297° (decomp.)] (with the naphtlioylpropionic acid), 
reduced to  the -cyclopentanone, m.p. 137— 139°, and (mainly)
(IV), m.p. 84— 8G°. *-Norequilenin Me ether (V) is demethyl- 
ated  (HI) and acetylated to  the acetate, m.p. 135— 136° 
(picrate), a weak oestrogenic agent. Reduction (II2, Pd-C  +  
aq. PdCl2, EtOH) of 3 ':  4-diketo- (VI) yields 3‘-keto- (VII), 
m.p. I l l — 112° (2 : 4-dinitrophenylhydrazone, m.p. 255—256°), 
the 4'-piperonylidene derivative, m.p. 173— 174°, of which is 
m ethylated (KOBuv-BuvOH, Mel) to  3'-keto-Y-piperonylidene-
2-methyl-, m.p. 158— 159°, - 1 : 2 : 3 :  4-tetrahydro-l : 2-cyclo- 
pentenophenanthrene. The lG-piperonvlidene derivative, m.p. 
187— 188°, of (V) is similarly m ethylated to  16-piperonylidene- 
x-equilenin Me ether \3'-keto-!-methoxy-4' -piper onylidcne-2- 
m ethyl-l : 2 : 3 : 4-tetrahydro-l : 2-cyclopentenophe>ianthrene], 
m.p. 180— 181°, which, like the stereoisomeric IG-piperonyl- 
idene-equilenin Me ether, m.p. 208—209°, cannot be further 
m ethylated. l-Keto-G-methoxy-2-piperonylidene-l : 2 : 3 : 4- 
tetrahydronaphlhalenc, m.p. 171— 172°, is no t m ethylated by 
Mel in BuvOH-KOBuv, which converts 5-methoxy-2-piperonyl- 
idene-a-hydrindone, m.p. 226—-227°, in to  an isomeride (or 
dimeride), m.p. 253—254°. (VI) w ith boiling P h N 0 2- E t0 H -  
aq. NaOH followed by Ac20  yields 3/-keto-4-acetoxy-l : 2- 
c>'c/opentenophenanthrene. (V) when boiled w ith PhC H O - 
E tO H -aq . NaOH and then  exposed to  air yields 3'-keto-7- 
methoxy-4'-benzylidene-l : 2-cyclopentenophenanthrene (also 
-j-0-5H2O), m.p. 224°. 3'-Keto-4 : 7-dimethoxy- is partly
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reduced (H 2, P tO s, aq. FeCl3, AcOH) to  4 : 7-dimethoxy-! : 2- 
cyclopentenophenanthrcne, m.p. 119— 122° (shrinking a t  114°). 
The oxime, m .p. 244— 246° (acetate, m.p. 209—210°), of 3'- 
keto-7-m ethoxy-4-ethoxy-l : 2-c>>cZopentenophenanthrene is 
pa rtly  reduced (H., P tO ,, Ac20) to  the Z'-acetamido-com-pound, 
m.p. 219— 221°, which could no t be hydrolysed to  the base. 
H ydrolysis and re-esterification of Me («s-)3-6'-methoxy-2'- 
naphthylcyc/opentanone-2-acetate (VIII), m.p. 01° (A., 1939, 
I I , 75) gives probably the trans-ssomm'ife, m.p. 101—-102°. 
The trans-acid, m.p. 147°, when hydrogenated in AcOH yields 
a  gumm y acid which reverts to  the original when heated w ith 
aq. NaOH and acidified; bo th  acids on cyclisation give the 
same result. M ethylation (BuyOH-KOBuv-Mel) and hydro
lysis of (VIII) yields 3-6'-methoxy-2'-naphthyl-2 : 5 : o-tri- 
methylcyc\opentanone-2-acetic acid, m .p. 193— 195°. (VII) 
w ith MgMel yields 3'-hydroxy-3'-mcthyl-\ : 2 : 3 : 4-tetrahydro- 
1 : 2-cyclopentenophenanthrene, m.p. 112— 113°.

X X X V II (cf. A., 1933; 828). E t 4 : 4‘-dimethoxydesyldceiate, 
b.p. 220—225°/0T4 mm. (from deoxyanisoin, CH2Br-COaE t, 
and E tO H -N aO E t) (free acid, m.p. 110°), w ith CH2B r4C 0 2E t 
and Zn in C ,H a yields fi-hydroxy-py-dianisyladipolactone, m.p. 
186° (decomp.). Se-Dianisyl-j!?7;-diinethyloctane-)37i-diol-iX 
(Dodds et al., A ., 1939, I I , 312) w ith A cO H -H I a t  150° yields 
5 : \4-dimcthoxy-2 : 2 : 11 : l\-tetram ethyl-l : 2 : 9 : 10 : 11 : 18- 
hcxahydrochrysenc-s., m.p. 219° (which yields no picric acid 
when boiled w ith A c0 H -H N 0 3), dehydrogenated (Se) to 
5 : \4-dimethoxy-2 : W-dimethylchrysene, m.p. 199° [picrate, 
m.p. 190° (sinters 169— 171°)], also obtained from 2 : 11-di- 
ke to -5  : 14-dim etlioxy- 1 : 2 : 9 : 1 0 : 1 1 :  18-hexahydrochrys- 
ene-a and MgMel. (C02Me-CH2-CHPh)2-a (meso) w ith MgMel 
yields hz-diphcnyl-fi-q-dimethyloctanc-fiT)-diol-3., m.p. 125°, 
cyclised (A cO H -H I a t  90°) to  2 : 2 : 1 1 :  11 -tetramethyl- 
1 : 2 : 9 : 1 0  : 11: IS-hexahydrochrysene-a., m.p. 173°, dehydro
genated (Se) to  2 : 11-dimethylchrysenc. SB-Dianisyl-prj-di- 
methyloctane-p-q-diol-h (prepared as above), m.p. 120°, could 
no t be cyclised. 4 : 3 ' :  4 '-Trimethoxychalkone, m.p. 80° (lit. 
80— Sl°; 90°; 137— 138°) [from 3 : 4 :  l-(OMe)2C6H 3-COMe’, 
/>-OMe-CjH4-CHO, and NaOH  in aq. E tO H ] w ith M eOH- 
NaCN yields y-keto-a-cyano-a-anisyl-y-3 : 4-dimethoxyphenyl- 
propane, m.p. 112— 114°, hydrolysed (AcOH-conc. H 2S 0 4) to  
ft-veratroyl-a-anisylpropionaniide, m.p. 174— 175°, and thence 
(aq. E tO H -N aO H ) to  the acid, m .p. 184— 185°, reduced (Clem
mensen) to  a-anisyl-y-3 : 4-dimethoxyphenylbutyric acid, 
m.p. 77—79° (Me ester, b.p. 220—222°/l mm., m.p. 41— 43°). 
This w ith boiling POCl3 affords l-/fe/o-6 : l-dimethoxy-2-anisyl- 
1 : 2 : 3 :  4-tetrahydronaphthalene (IX), m.p. 141— 142° (p- 
mtrophenylhydrazone, m .p. 205—-207°), reduced (Na PrOH) 
to  l-hydroxy-6 : T-dimethoxy-2-anisyl-l : 2 : 3 : 4-tetrahydro-, 
b.p. 214— 215°/0-23 mm., dehydrated (PB r3 in E t20) to  6 : 7- 
dimethoxy-2-anisyl-3 : 4-diliydro-naphthalene, m.p. 155— 156°.
(IX) w ith CHjICH-CHs-MgBr in E t20 -C 8H 6 gives 6 : 1-di- 
methoxy-2-anisyl-\-allyl-3 : 4-dihydronaphthalene, b.p. 207— 
210°/0-5 mm., and w ith  CH,Br-C02E t and Zn in C„H6 affords 
(after hydrolysis w ith aq. E tO H -K O H ) a m ixture of y-(l- 
hydroxy - 6 : 7 - dim ethoxy-2  - anisyl - 1 : 2 : 3 :  4 - tetrahydro - 1- 
naphthyl)acetoacetic acid lactone (X), m.p. 237— 238° (Me 
ether, m.p. 209—210°; p-nitrophcnylhydrazouc, m .p. 203— 
205°), and 6 : 1 -dimethoxy-2-anisyl-3 : 4-dihydro-l-naphthyl- 
acetic acid, m.p. 169— 171° (which gives no tu rb id ity  w ith Br 
in aq. N a2C 03), hydrogenated (Pd-S rC 03, EtO H) to  the 
1 : 2 : 3 :  4-tetrahydro-acid, m.p. 192— 194° (with a small 
am ount of an  acid, m.p. 180— 183°). This is cyclised (P20 5 
in C6H s) to  2-keto-5 : 14 : lo-trimethoxy-1 : 2 : 9 : 10 : 11 : 1S- 
hcxahydrochrysene, m.p. 166— 168° (semicarbazone, m .p. 220°), 
reduced (Clemmensen) to  a  sa turated  (non-homogeneous) 
substance, m.p. 193°. (X) is sol. in alkali and repptd. on acidi
fication, and when heated a t  250° yields 6 : l-dimethoxy-2- 
anisyl-\-acetonylidene-, m.p. 214— 215° (2 : 4-dinitrophenyl
hydrazone, m.p. 228—230°), hydrogenated (P d-S rC 03, EtO H) 
to  -1 -acetonyl-l : 2 : 3 : 4-tetrahydronaphthalene, m.p. 142— 
145°. 3 : 4 :  3'-Trimethoxychalkone, m.p. 66— 68° [from m-
OMe-C„H4-COMe, 3 : 4 :  l-(OMe)2C6H 3-CHO. and aq. E tO H - 
NaOH], yields (as above) fi-m-anisoyl-a-'.i : 4-dimethoxy- 
phenyl-propionitrile, m.p. 98—99°, and -propionamide, m.p. 
177— 178°, y-m-anisyl-a-3 : 4-dimethoxyphenylbutyric acid, 
m.p. 7S° (Me ester, m.p. 64— 65°), and l-keto-6 : 3 ':  4 '-tri- 
methoxy-2-phenyl-l : 2 : 3 : 4-tetrahydronaphthalene, m.p. 145— 
146°.

X X X V III. The keto-acetal from CO(CH2-CHa-CO,Et)2, 
CH(OEt),, and AcCl w ith N aO E t in E t20 , then  dil. HC1, 
yields E t cyc\ohexane-\ : 4-dione-2-carboxylate (XI), b.p. 116— 
120°/0-5 mm., which w ith Ph-[CH2]2-Br and E tO H -K O E t

gives a  fS-plienylethyl derivative, b.p. 175— 185°/0-7 mm., 
hydrolysed to  the acid, m .p. 129— 130° (Me ester 2 : 4-dinitro- 
phenylhydrazone, m.p. 113— 114°). (XI) is hydrolysed (HsO 
a t 190° under pressure) to  cyclohexane-l : 4-dione. 
C0(CH 2-CH2-C02E t)2 w ith paraform aldehyde and ~ 2 0 %  aq. 
HC.1 yields after esterification (E t0 H -H 2S 0 4) ¡¡-(fi'-carbethoxy- 
propionyl)butyrolactone, b.p. 179— 183°/0-5 mm. (semicarb
azone, m.p. 171— 173°; 2 : 4-dinitrophenylhydrazone, m.p.
148— 152°), which when treated  w ith CH2A cC 0 2E t (NaOEt), 
hydrolysed (conc. HC1), and re-esterified yields E t 4-carbethoxy-
3-methyl-A2-cyclohexenone-2 : R-diacetate, b .p. 189— 191°/0-15 
mm., w ith substances, b.p. 150— 151°/0-2 mm., 155— 156°/0-2 
mm., and 161— 163°/0-2 mm. C0(CH 2-CH2'C 0 2H )2 is re
duced (N a-H g +  H 20) to  /H/3'-carboxyethyl)butyrolactone. 
cyc/oliexanone (XII) and CH2(CH vC02Me)2 w ith N a in C0H „ 
a t  successively 0°, room tem p., and the b.p. yield Me 8 : 2- 
diketo-8-cyclohexylvalerate, b .p. 132— 143°/0-2 mm. (? bis-2 : 4- 
dinitrophenylhydrazone, m.p. 247°), which w ith cold conc. 
H 2S 0 4 gives th e  enol lactone, b.p. 120— 123°/0-l mm. (2 : 4- 
dinitrophenylhydrazone, m.p. 189°), of 8 : 2-diketo-S-cyciohexyl- 
valeric acid. (XII) and (CH2-C02Me)2 \vith M eOH-NaOMe a t 
0° yield Me pentamethyleneparaconate, m.p. 73-5— 74-5° (no 
colour w ith FeCl3) ; the distilled product, b.p. 145°/0’5 mm. 
(colour w ith FeCl3), in E tO H  +  aq. FeCl3 (1 drop) affords ? Me 
H  cyclohexylidenesuccinate, m.p. 99— 101°, and is hydrolysed 
(aq. NaOH  or cold conc. HC1) to  cyclohexylidenesuccinic acid, 
m!p. 186— 187°; these three substanccs are oxidised (K M n04) 
to  (XII). CMeNaAc-COaMe w ith C 0 2Me-[CH2]2-C0-Cl in 
E t20  yields Me /3-keto-a-acetyl-a-methyladipate, hydrolysed 
(anhyd. N H 3 in E t20) to  Me /¡-keto-a-m ethyladipate, which 
when treated  with COMe-[CH2]2,NMe3I and NaOMe in C5H 5N 
yields (2 hr. a t  0°, 2 hr. a t  100°) 3-$-carbomethoxyethyl-4- 
carbomethoxy-4-methyl-, b.p. 164°/0-3 mm., or (2 hr. a t  0°, 8 
hr. a t  the b.p.) 3-[3-carboxyethyl-4-inethyl-A2-cyc\ohexcnone, 
m.p. 80— 83°.

X X X IX  (cf. A., 1938, II , 411). Hydrindene, (CH ,-C0),0, 
and A1C13 in P h N 0 2 jie ld  y-kelo-y-5-hydrindylbutyric acid, m.p. 
123°, oxidised (NaOCl) to  hydrindene-5-carboxylic acid, and 
reduced (Clemmensen) to  y-5-hydrindylbutyric acid, m.p. 48°, 
which is cyclised (H2S 0 4) to  S-keto-5 : 6 : 7 : S-tctrahydro-2 : 3- 
cyclopentcnonaphthalene (X III), b.p. 128— 130°/0-2 mm. The 
semicarbazone, m.p. 245°, of (XIII) when heated w ith solid 
KOH a t 20 mm. and the product dehydrogcnated (Pd-C a t 
300°) yields 5 : 6-benzhydrindene, m.p. 94° (picrate, m .p. 118°). 
(XIII) w ith MgMel followed by dehydrogenation yields 3'- 
methyl-5 : 6-benzhydrindene, b.p. 170— 172°/20 mm. (picrate, 
m 'p . 109— 110°). H ydrindan-5-one w ith N aN H 2 in E t20  
followed by  COEt-[CH2]2-NM eEt2I in CSH 5N yields 6-keto-5- 
methyl-1 : 8-dihydro-\ : 2 (o r2 : 3-)cyc\opentenonaphthalene, b.p.
153—155°/T6 mm. (2 : 4-dinitrophenylhydrazone, m .p. 174—  
175°), which when dehydrogenated (Se) gives a phenol, 
C14H 140 , m.p. 162— 163°, and when reduced (H2, Pd, EtO H, 
then  Clemmensen) and dehydrogenated gives a  substance; 
m.p. 38—42° (? 3'-metliyl-4 : 5-benzhydrindene, loc. cit.). 
jS-CjdH-'OH w ith COMe-[CHJ2-Cl in E tO H -K O E t a t  0° yields
1-y-ketobutyl-2-naphthol (XIV) (semicarbazone, m.p. 179— 
180°). This, its oxime, m .p. 16S— 169°, or acetate, b.p. 174— 
176°/0-2 mm., is reduced (H2, P t0 2, AcOH) to  a  methyltetra- 
hydrobenzchroman, m.p. 69°, dehydrogenated (Pd-C) to  2- 
methyl-5 : 6-benzchroman, m .p. 90— 91°. Al(OPrS)3-P r£O Ii re
duces (XIV) to  l-y-hydroxybutyl-2-naplithol, m.p. 135— 136°, 
which is reduced (H2, P tO ,, AcOH, 60°) to  some melhyldeca- 
hydrobenzchroman, b.p. 123— 126°/0-5 mm. E t cycZohexanone-
2-carboxylate in E tO H -N aO E t yields w ith COEt'[CH 2]2-N E t2, 
E t 3-keto - 4 -  methyl - A1: 10-octahydronaphthalene-9-carboxy!ate, 
b.p. 135— 136°/0-2 m m . (semicarbazone, m.p. 166—-167°), and 
w ith COMe-[CH2]2-N Et2, E t 2-y-ketobutylcyc\ohexanone-2- 
carboxylate, b.p. 176— 180°/12 m m .,: which w ith  Mg and a 
trace of I in E t20 -C ,H , gives E t  4-keto-AS:l0-octahydro- 
naphthalene-9-carboxylate, w ith  no pinacol. A. Li.

Preparation o£ dihenzpyrenequinone. DC. Structure of 
isomeride o£ benzoylbenzanthrone. N. K. M oschtschinskaja 
( / .  Gen. Chem. Russ., 1941, 11, 45— 50; cf. A., 1939, II , 555). 
— 2-Benzoylbenzanthrone (prep. Schaarschm idt, A., 1917, i, 
274) has m.p. 237-8° (lit. 206°). The chief product of con
densation of BzCl w ith benzanthrone in  presence of A1C13 is
3-benzoylbenzanthrone, w ith 9-benzoylbenzanthrone, m.p. 
206-2°, as a by-product. This is oxidised by C r0 3 in AcOH 
to  6-benzoylanthraquinone-l-carboxylic acid, m .p. 349°.

R. T.
16-Hydroxymethyleneoestrone.— See B., 1941, I I I ,  296.
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Conjugation o! cestrogens with proteins. I. L. F. King 
and  W. R. Franks (/ . Amer. Chem. Soc., 1941, 63, 2042— 
2045).—The K  salt of cestrone. [2 : 4-dinitrophenylhydrazone, 
m.p. 278—280° (decomp.) (darkens a t 268°)] with, best, p- 
CaH 4F -N 0 2 and Cu dust a t  200—210° gives cestrone p- 
N 0 2-CBHt ether (65%), m.p. 192— 194°, reduced (SnCl2) to  
th e  p-N H 2-ClsH i ether (I), m.p. 166-5— 168-5° [picrate, m.p. 
~ 160° (decomp.) (darkens a t  120°); semicarbazone, m.p. 
~ 2 9 5 °; 2 : 4-dinitrophenylhydrazone, m.p. 238— 240° (de
comp.) ; N-v4c derivative (+ ^ H 20), softens a t 100° and 170°, 
resolidifies, m.p. 201—202°, or (anhyd.) softens a t  170— 172°, 
resolidifies, m.p. 202—204°]. The product, m.p. 138—143°, 
from (I) and COCl2 in C6H 6-PhM e w ith boiling MeOH and 
E tO H  gives the corresponding Me, m.p. 210—212° (softens 
a t  207°), and E l carbamate, m.p. 163— 165° (softens a t  160°), 
respectively. Diazotisation of (I) and coupling w ith casein 
a t  pa  8— 10 then  gives an orange-yellow conjugated azopro- 
tein  (II). The oestrogenic activity  of (I) is fairly high and 
10 times th a t of (II). Ph p-aminobenzyl ether, m.p. 71— 73° 
(vac.) (picrate, m.p. 80-5—82-5°), is obtained by reducing 
(SnCl2, AcOH-HCl) the NOa-ether a t  0°, bu t is unstable; 
conjugation with casein gives an azoprotein, which cannot be 
extracted  by  cold org. solvents. (Estrone -p-nilrobenzyl ether, 
m.p. 176-5— 178-5° (semicarbazonc, m.p. 273—275°), and 
4 : 4'-di--p-nilrobenzyloxy-aB-diethylstilbene, m.p. 183—-185°, 
are prepared bu t cannot be reduced to  amines. Coupling oi 
^>-N02-CaH 4-N2Cl w ith cestrogens failed. Micro-Kjeldahl 
analysis of the oestrone derivatives is modified to  give correct 
results. R. S. C.

Sterols. CXXn. Sapogenins. LXIX. Structure of the 
side-chain of sarsasapogenin. Anhydrosarsasapogenoic acid.
R. E. Marker, A. C. Shabica, and D. L. Turner (J. Amer. 
Chem. Soc., 1941, 63, 2274—2275 ; cf. A., 1941, II , 199, 257).— 
Anhydrosarsasapogenoic acid: is (I) (cf. Fieser et al., A., 1939,

Me 9H M e-90 
H 2C CH C-CHj-CHMe-CO.H

/ • \ l /  \ y  
mc9 h ‘ 9  D 9

H;'C I CH CH— CH2 Me
/ \ |  / \  /  I CH-CHMe-C02H

H2C. C CH \ ! / \
OH-HC CH CH, (I.) 9 D 9 °

i I P  \ /  ¿ h - c h 2
CH, CH. /

(H .)

II , 31, 437), since w ith 0 3 in CHC13 a t  0° it gives ?,(fl)-hydroxy- 
1 G-ketobisnorcholanic acid (II), m.p. 285° (decomp.), reduccd 
by N a-E tO H  to sarsasapogeninlactone. R. S. C.

Antihsemorrhagic activity of sulphonated dbrivatives of 
2-methylnaphthalene. M. B. Moore (J .A m e r . Chem. Soc., 1941, 
63, 2049—2051).—The following relative antih<emorrhagic 
activities are reported, the salts being sol. in H 20 . 1 : 2 : 4 -
O:C10H 5Me:O (I), Na (II), or CH2Ph-N H 3 (III) 1 : 4-dihydr- 
oxy-2-methylnaphthalene-3-sulphonate 100, 3-jS-dimethyl- 
aminoethylamino-2-m ethyl-l : 4-naphthaquinone hydro
chloride ~ 2 5  (free base, a glass, prepared from 2-m ethyl-l : 4- 
naphthaquinone 2 : 3-oxide and NMe,*[CHJa*NH, in abs. 
E tO H  a t room tem p.), K  2-methyl-l : 4-naphthaquinone-Z- 
sulphonate (IV) 1-25, 2 : 1- 0-0013, 2 : 6- and 2 : 8 -  
C 10H 6Me-SO3Na 0, 2 : l-Ci„HeMe-N02 (m.p. 81— 82°) 0-0016,
and \-amino-2-nieihylnaphthalene-4-sulphonic acid 0-002. (II),
(III), and similar salts are obtained (but could no t be isolated 
in a  cryst. condition) from (I) and th e  appropriate R H S 0 3 
in H 20  or E tO H ; the K  salt is oxidised to  (IV). R . S. C.

Dynamics of oxidation of alkyl-substituted organic com
pounds by chromic acid. I. Oxidation of 2-m ethylanthra- 
quinone and its 1-nitro- and 1-chloro-derivatives to anthra- 
quinone-2-carboxyhc acids. M. A. Iljinski and V. A. Kaza
kova (J. Gen. Chem. Russ., 1941, 11, 16—22).—The velocity 
of oxidation of 2-m ethylanthraquinone (I) or its l-N O a- (II) 
or 1-Cl-derivative (III) (CrOa in AcOH a t 70°) falls rapidly 
w ith rising [H„0] of the systems, being practically ml in 
80% AcOH. The velocity of oxidation of (I) is considerably 
>  of (II). B oth (III) and l-chloroanthraquinone-2-carb- 
oxylic acid undergo profound decomp, under the reaction 
conditions. Directions for the prep, of anthraquinone-2- 
carboxylic acid and its 1-N 02- and 1-Cl-derivative, in 98, 88, 
and 87% yield, respectively, are given. R. T.

III.—TERPENES.
Mutarotation of ethyl-alcoholic solutions of /-menthyl 

benzoylformate. M. M. Jam ison and E . E. Turner (J.C.S., 
1941, 538—542).—In anhyd. E tO H  a t 18-8°, the m utarotation 
of Z-menthyl benzoylformate is too rapid to  be measured. 
Mi?«® being -60 -8° (unaffected by addition of traces of H ?0 ), 
bu t a t  0° is measurable, follows a  first-order law, and gives 
final [o]“461 —64° to  —65°. The m utarotation observed by 
McKenzie et al. (A., 1929, 877) was due to  the (unsuspected) 
presence of traces of H 20  in their abs. EtO H. I t  is suggested 
th a t m utarotation is caused by  hemiacetal formation, an ionic 
mechanism occurring in presence of traces of H 20 . A. Li.

Bornyl chloride and its isomerides. G. A. R udakov and
I. G. Eroschevski (J. Gen. Chem. Russ., 1940, 10, 1958— 
1960).—The hydrocarbon, b.p. 157-8— 158-5°, obtained by 
Liubomilov et al. (A., 1940, II , 228) by elimination of HC1 
from the liquid fraction of the additive product from pinene 
and HC1, is identified as a-fenchene. R. T.

Dehydrogenation of borneol in the vapour phase, using 
activated nickel catalyst. B. N. Rutovski and P. A. Muliar 
( / . Appl. Chem. Russ., 1941, 14, 173— 180).—Camphor is 
obtained in 62—88% yield by passing borneol vapour over 
Raney Ni activated w ith alkali or alkaline-earth oxides, a t 
350°; the  activating action of these oxides rises w ith in
creasing at. wt. of the metals. The activ ity  of CuCO, a t 350° 
is very considerably raised by adding 0-25% of KOH.

R. T.
/)-Aminobenzenesulphonamide camphorate.—See B., 1941, 

I I I , 296.
Sesquiterpenes from Lansium annamalayanum.— See B., 

1941, I I I , 268.
Sapogenins. XI. Constitution of quillaic and oleanolic 

acids. P. Bilham and G. A. R. Kon (J.C.S., 1941, 552— 
561).—Deoxyquillaic (I) and echinocystic acid (II) are identi
cal [comparison of the acids and various derived CO-com- 
pounds (cf. W hite et a l,  A., 1939, II , 333)]. (I), or (II) w ith
50% A cOH -HBr and AcaO a t  room tem p, yields the same 
isodiacetyl-lactone, m.p. 275°. Quillaic acid diacetyl-lactone 
(A., 1939, II, 436) or its semicarbazone, m.p. 256—258°, is 
reduced (N2H 4,H20  and E tO H -N aO E t a t  200° under pres
sure) to  the lactone, m.p. 272° (Act derivative, m.p. 282—283°), 
of (I). Hydrogenation (P t0 2, AcOH) of the trans-mono
ketone previously described (A., 1941, II, 19) yields a-nor- 
echinocystenol, m.p. 210— 211°, [a]o —26-5° in CHC13 (acetate, 
m.p. 170— 171°); th e  jS-form (loc. cit.) has [a]D —23° in 
CHC13. Zj-iiHS-Norhederabetulene, new m.p. 157°, when 
boiled with Z n-H g in AcOH-HCl yields norhederabetulene-III, 
m.p. 166— 167°, [a]D 4-31-4° in CHCI3. Me oleanonate is 
reduced (N2H 4,H 20  and N aO Et under pressure) to  pure y- 
oleananic acid, or (Zn-H g in AcOH-HCl) to  the Me ester, 
m.p. 170— 172°, of p-oleananic acid (+ H 20), m.p. 234°. Both 
acids on heating yield oleanene-II. Measurements on unimol. 
films of these acids, hedraganic acid, arid their esters suggest 
th a t the C 02H  group is attached to  one of the end rings, 
probably to  C(2I)); OH<2> would then be on C(ls>. A possible 
new formulation for sapogenins of the /J-amyrin group is 
discussed. A. Li.

Saponins and sapogenins. XIX. Decarboxylation of 
echinocystic acid. C. R. Noller and J . F. Carson (J. Amer. 
Chem. Soc., 1941, 63, 223S—2239).— At 280° (later 300— 
320°)/—10 mm. echinocystic acid (I) gives by loss of C 02 and 
H 20  norechinocystadienol (II), m.p. 192— 195°, [a]j> 4-81-8° in 
dioxan (benzoate, shrinks a t  230°, m.p. 231—233°), which 
contains two conjugated ethylenic linkings in adjacent rings 
(absorption max. a t  2410 A .)  and does no t react w ith 
(:CH-C0)20 , H 2-ca ta lyst, or N a-BuO H . Distillation of the 
m onoacetate of (I) in a vac. and hydrolysis of th e  resulting 
product also gives (II). S tructures are suggested for (I) and
(II). R  S. C.

Resinic acids of conifers. V. Structure of y-sapinic acid.
V. N. Krestinski, E. V. Kazeeva, and N. F . Komschilov (J. 
A ppl. Chem. Russ., 1941, 14, 229— 238).—The following 
products were obtained by  oxidation (KM n04 in 1% NaOH) 
of a-sapinic acid (I) : a  ketone (II), C „H j0O2, and the acids 
Pr0CO2H, C20H 30O4 (III), m.p. 201—204°; C20H 32O 6 (IV), 
m.p. 131— 134°, C2DH320  7 (V), CJ8H 280  6 (VI), C14H 20O , (VII), 
and C13H ls0 4 (V lli). W ith  0 3 (I) yields a  diozonide, which
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decomposes a t  100° to  the acid C20H |jO  
structures are assigned :

CO

(IX). The following

x / \ /
/ \

Me CO.H (I.)
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/ V 0 H

\ \ / \ /
s/ \  /  OH

/ \
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OH
COPrf

/M e
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Me COjH " C O lV  

(IX.)
R. T.

IV .—M IS C ELLA N EO U S  U NCLASSIFIABLE 
SUBSTANCES.

Lignin and related compounds. LI. Solvent fraction
ation of maple ethanol-lignin. R . F . Patterson, K. A. W est, 
E . L. Lovell, W. L. Hawkins, and H. H ibbert. LIT. Frac
tionation of lignin and other polymerides. E . L. Lovell and 
H . H ibbert (J. Amer. Chem. Soc., 1941, 63, 2065—2070, 
2070—2073; cf. A., 1940, II , 378).—L I. The amorphous 
m aterial obtained by  ethanolysis of maple wood is separated 
by fractional pp tn . into C5H 6N-sol., E t20-sol. and -insol., and 
H ,0-so l. products, and low-boiling oils, mol. com plexity (deter
mined by t̂ ) decreasing in the order named. Analysis and the 
relation of -q and precipitability by H jO indicate th a t the 
E t20-soI. and -insol. and H 20-sol. fractions are chemically 
similar. The method is probably generally applicable.

L II. Lignin is fractionated by  varying th e  proportions of 
solvents in its  solution, in two-layer m ixtures of MeOH, 
H 20 , CHClj, and CC14. R . S. C.

Pigments from m arine muds.— See A., 1941, I , 487.

V .-H E T E R O C Y C L IC .
Vinylfuran. M. M. K oton [with A. P. Votinov and F. S. 

Florinski] (J. A ppl. Chem. Russ., 1941, 14, 181— 186).— 
2-Vinylfuran (I) is obtained in 42% yield by distilling ¡3-2- 
furylacrylic acid a t  250—276°. A hard, insol., infusible 
polymeride of (I) is obtained by heating a t  100° w ith 1%  of 
HC1, SnCl4, SiCl4, SbCl5, or AcCl, or a t  175° w ith 5%  of linseed 
oil. R . T.

Carbonyl compounds of the furan  series, n .  Certain 
derivatives of furylacraldehyde. G. E . R udtschenko (J. Gen. 
Chem. Russ., 1940, 10, 1953— 1957).—Furylacraldehyde and 
arylam ines in E tO H  (3 hr. a t  th e  b.p.) yield the anils 
CHR:CH-CH:NR' (R =  furyl, R ' =  Ph, m.p. 65-5°, o-tolyl, 
b .p. 180— 181°/6 mm., m -tolyl, b.p. 188— 189°/8 mm., p -tolyl, 
m.p. 74-5—75°, o-xylyl, m.p. 49-5— 50°, mesityl, m.p. 77— 
77-5°, o-anisyl, m.p. 77-5— 78°, p -anisyl, m .p. 66°). W ith 
*-C6H 4(NH 2)2 or benzidine th e  products are p- 
C',Hi (N'.CH-CH\CHR)i , m.p. 188°, or 
(CsH 4-N:CH-CH:CHR)2, m.p. 197— 198° (decomp.).

R. T.
1 :  2-Pyrone-5-carboxylamides.—See B., 1941, I I I ,  269.
Derivatives of coum aran. V m . Reductions in the 

coumaranone series. Synthesis of dihydrotubanol. R. L.
Shriner and M. W itte  (J. Amer. Chem. Soc., 1941, 63, 2134— 
2137; cf. A., 1941, II , 201).-—4-Hydroxy-2-isopropylidene- 
coumaran-3-one (I) and H 2-P tO s in abs. E tO H  a t 45 lb./room  
tem p, give 4r-hydroxy-2-isopropylcoumaran-3-one (II) (98-5%),

mip. 92° (ketazine, m.p. 220°), which w ith (a) boiling Ac20 , 
(b) BzCl and N a2C 03 in boiling 1 : 1 H 20 -C 0M e2, or (e) 
PhNCO a t 100° gives (a) th e  4-acetate, b.p. 147°/3 mm., of 
(II) and 3 : 4-diacetoxy-, m.p'. 72—-74°, b.p. 175°/3 mm., and 
(6) 3 : 4-dibenzoyloxy-2-isopropyU>enzfuran, m .p. 132°, and (c) 
the corresponding 3 : 4-bisphenylurethane, m.p. 220°. How 
ever, in presence of a  little HC1, (I) absorbs 5 H a and gives 
4-hydroxy-2-isopropylhexahydrocoutnaran, b.p. 130°/4 mm. 
(phenylurethane, m.p. 181— 182°, obtained only a t  100°). 
W ith H 2-R aney  Ni a t  60°/1300 lb. in abs. E tO H , (I) gives 
3 : 4-diethoxy-, b.p. I15°/3 mm., or in d ry  dioxan a t  100°/ 
2700 lb. 3 : 4-dihydroxy-2-isopropyloctahydrobenzfuran, m.p. 
134° (bisphenylurethane, m.p. 192°). 4iBenzoyloxy-2rtsopro- 
pylidenecoumaran-3-one and H j-P tO s in H C l-E tO H  a t  25°/ 
42 lb. similarly give dihydrotubanol hexahydrobenzoate (68%), 
b.p. 170°/2 mm., hydrolysed by N aO H -E tO H -H jO  to  d i
hydrotubanol (phenylurethane, m .p. 137°). R. S. C.

Coumarone derivatives.— See B., 1941, II , 408.
Effect of substitution in  7-hydroxycoumarin on the elimin

ation of the pyrone ring by caustic alkali. D. B. Limaye and 
K. M. K ulkarni (Rasayanam, 1941,1, 208— 214).— 7-Hydroxy- 
coumarin is converted by  NaOH a t 70° into 2 : 4 :  1- 
C6H 3(OH)2'CH:CH‘COjH; m-C0H 4(OH)2 (I) does no t appear 
to  be produced, indicating the  absence of ring elimination. 
Similar results are obtained a t  100°, whereas a small p ro
portion of (I) results from the use of 30%  alkali. 7-Methoxy- 
coumarin is hydrolysed to  a  small proportion of 2 : 4 : 1 -  
OH-C0H3(OMe)-CH:CH-CO2H, b u t no m-OH-C6H 4-OMe (II). 
7-Hydroxy-4-methylcoum arin is unchanged by 1 mol. of N- 
N aO H ; w ith  2 mols. there is a  small and w ith 4 mols. a com
plete elimination of th e  ring. Similar results are obtained 
w ith 2N-alkali, showing th e  reaction to  depend on the  pro
portion and no t on th e  concn. of alkali. 7-Methoxy-4-methyl- 
coumarin is hydrolysed to  2 : 4 : 1-
0H -C 6H 3(0M e);CMeXH-C02H  w ith a small proportion of 
(II). A t 70° w ith 3 mols. of N aO H  7-hydroxy-8-acetyl-4- 
methylcoum arin (III) undergoes elimination as well as open
ing of the pyrone ring, forming 2 : 1 :  3-C6H 3Ac(OH)2 and 
2 : 4 :  3-(0H )2C6H 2Ac'CMelCH-C02H ; w ith > 3  mols. of 
NaOH (III) is partly  unchanged and p artly  undergoes ring 
elimination, a very small am ount of an alkali-sol. product, 
m.p. 219°, being also obtained. 7-Hydroxy-4-methylcou- 
m arin-8-carboxylic acid, from y-resorcylic acid and 
CH2A cC 0 2E t, and 2 mols. of N -alkali hydroxide give con
siderable unchanged m aterial and an unidentified mono- 
carboxylic acid, m.p. 164°, which gives a  dark  blue colour with 
FeCl3; w ith 4 mols. of alkali a  small am ount of (I) results by 
elimination of th e  pyrone ring. Hydrolysis of 7-metlioxy-4- 
m ethylcoum arin-8-carboxylic acid with 4-—5 mols. of N -alkali 
hydroxide yields 3 : 2 :  l-C 0 2H 'C cH3(0M e)'O Ie!C H -C 02H 
b u t no jS-resorcylic acid MCj ether. 7 : 8-Dimetlioxy-4- 
m ethylcoum arin is very resistan t to  alkaline hydrolysis. 
Elim ination of th e  pyrone ring is no t observed w ith 7-hydr- 
oxycoumarin-4-acetic acid and 1 mol. of N-alkali hydroxide; 
it  is evident when 2 mols. arc used and alm ost complete with 
a  large excess of alkali. R ing elimination does no t take 
place when 7-methoxycoumarin-4-acetic acid is acted on by 
an excess of alkali. 7 : 8-Dihydroxycoumarin-4-acetic acid 
suffers ring elimination when boiled w ith 4 mols. of NaOH 
b u t th e  7 : 8-(OMe)2-compound is resistant to  boiling alkali 
hydroxide. H . W.

¡joCoumarin derivatives. I. Synthesis of wocoumarm-3- 
carboxylic acid. N. N. Voroshcov, jun ., and L. N. Boguse- 
vitsch (J. Gen. Chem. Russ., 1940, 10, 2014—2016).—Me2 
hom ophthalate is condensed w ith Me2C20 4 in E tzO in presence 
of N a (48 hr. a t  room tem p .); the oily product, heated a t 
100° for 2 hr., yields M e2 isocoumarin-3 : 4-dicarboxylate, m.p. 
134°. This w ith conc. HC1 (2 hr. a t  the b.p.) gives isocou- 
marin-3-carboxylic acid. R. T.

Chemical investigation of Indian lichens. II. Synthetic 
uses of some lichen acids. V. V. K. Sastry and T. R. Seshadri 
(Proc. Indian Acad. Sci., 1940, 12, A, 498— 506).— Atronorin, 
extracted from the lichen, Parmelia abessinica (Kremp.) (I) 
w ith light petroleum , is hydrolysed to  E t ha;m otom mate (II), 
m .p. 113— 114°, which is obtained in b e tte r yield from E t 
orsellinate (III) [from lecanoric acid obtained from (I)] and 
Zn(CN)a-AlCla- E t 20 -H C l a t  0°. (II) and C H ,(C 02E t)2 (IV) 
-f- piperidine a t  room tem p, afford E tl 5-hydroxy-T-methylcou- 
marin-3 : 8-dicarboxylate, m .p. 141— 142°, hydrolysed by 5% 
aq. KOH a t room tem p, to  the  8-carboxylic acid (+ 0 -5H 2O),
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m.p. 270—271° (decomp.), which is decarboxylated by Cu- 
bronze and quinoline a t  150— 160° to  5-hydroxy-l-methylcou- 
marin (V), m.p. 215—216° (decomp.), also obtained from (II),
(IV), and HjSOj. 5-Hydroxycoumarins, unlike the 7-OH- 
compounds, do not exhibit fluorescence. (I ll)  with 
CH 2Ac-C02E t-H 2S 0 4 a t  0°, or (less efficient) AlClj-PhNO, 
a t  120— 130°, affords l i t  5-hydroxy-4 : '1-dinicthylcoumarin-ü- 
carboxylate, m.p. 179— 180°, converted into the acid, m p . 
247° {decomp.), and thence 5-hydroxy-4 : 7-dimethylcou- 
marin, m.p. 258°, also obtained from (III), C.H,Ac-C02Et, 
and H 2SOj a t  90— 95°. (I ll)  or lecanoric acid, malic acid, 
and H 2SOj a t  90— 95°, yield (V). Orcinol reacts in th e  ,8- 
position with malic acid to  give 7-hydroxy-5-methylcoumarin 
(cf. Sen et al., A., 1930, 219). A. T. P.

5-Hydroxybenzopyrone group, m .  5-H ydroxy-2: 3-di
methyl- and 5-hydroxy-2-metliyl-3-ethyl-chromone. D. B.
Limaye, G. S. Shenolikar, and S. S. Talwalkar. IV. 5-Hydr- 
oxy-2-methyl-3-propylchromone. V. K. Bhagwat and R. Y. 
Shahane (Rasayanam, 1941, 1, 217—220, 220—222).—III. 
2-Propionylresorcinol (I) is converted by A o,0 a t 165— 170° 
into its diacetate, m.p. 80°, and by A c,0  and fused NaOAc a t 
165—-170° into 5-hydroxy-2 : 3-dimethylchromone (II), m.p. 
130° (benzoate, m.p. 194°), and its acetate, m.p. 112— 113°.
(I) is hydrolysed by boiling N-NaOH to COMeEt, C 02, and 
>K-G,Hj(OH)j (III), by 2-5N-NaOH to (I) and AcOH, and by
0-5N-Na01-I to  y-resorcylic acid (IV). 2-«-Butyrylresorcinol
(V) is transformed by Ac20  a t 150— 160° into a liquid diacetate 
and by Ac20  and NaOAc a t 150—155° into 5-hydroxy-2- 
methyl-Z-ethylchromone (VI), m.p. 97° (benzoate, m.p. 158°), 
and its acetate, m.p. 107°. (VI) is hydrolvsed by boiling 2-5n- 
NaOH to COMePr“, (V), and (III) and by 0-5N-NaOH to  (IV).

IV. 2-h-Valery lresorcinol (VII), NaOAc, and Ac20  a t 
165— 170° afford 5-hydroxy-2-methyl-3-i\-propylchromone
(VIII), m.p. 67°, and its acetate, m.p. 109°, also obtained 
directly from (VIII). Hydrolysis of (VIII) w ith boiling 0-5n- 
NaOH yields COMeBu“, (IV), and (III), whilst with boiling 
2-5N-NaOH (VII) and AcOH result. (VIII), PhCHO, and 
N aO E t in abs. E tO H  a t room tem p, afford th e  styrene deriv
ative, m.p. 158°. (IX) and anhyd. A1C13 a t  160— 165° afford 
a  compound, C16H ,90 4, m.p. 118°, which gives a red colour 
w ith FeClj and is sol. in O-lN-NaOH. H. W.

Simple colour reaction for detection of equol [7 : 4 '-di- 
hydroxy/joflavan] in m are’s urine. W. Dirscherl (Z . physiol. 
Chem., 1940, 264, 57— 63).—W hen heated to  boiling w ith an 
equal vol. of 25% H N 0 3, an  aq. solution of equol gives a N- 
containing red ppt. [“ equol-red ” (I)], which is sol. in EtjO, 
C6H n -OH, aq. NaOH, or aq. N H 3. The réaction appears 
to be sp. (HNOj cannot be replaced by H N 0 2, HC1, or H 2S 04). 
I t  is inhibited by EtO H. The reaction is given only by the 
acidic fraction of the urine which is non-volatile in steam ; 
acétylation of this fraction prevents th e  reaction b u t subse
quent hydrolysis causes it  to  occur. (Estrone, cestradiol, 
equilin, and equilenin give yellow colours, as do m any other 
phenols ; 7 : 4 '-dihydroxyîsoflavone and its 4'-Me ether do 
no t give the reaction. Various tocopherols give usually 
yellow, and occasionally red, colours; in the la tte r case no 
pp t. results and reaction occurs in presence of E tO H . R e
duction (Na2S20 4 in aq. AcOH) of (I), which is probably a 
n itra ted  quinone, gives a yellow substance (with FeCl, 
becomes red). H. B.

Méthylation ol hydroxyflavonols using methyl iodide and 
potassium carbonate. P. S. Rao, P . P. Reddy, and T. R . 
Seshadri (Proc. Indian Acad. Sci., 1940, 12, A, 495—497).— 
Quercetin, refluxed w ith Mel—K 2C 03—COMes (action is similar 
to  CHjN.) for 60 hr., gives the 3 : 5 : 7 : 3 ' : 4'-Mes derivative, 
m .p. 150— 151°, whilst lierbacetin affords th e  3 : 7 : 8 : 4'- 
Me4, m.p. 158— 160° (sinters a t  115— 120°), and gossypetin 
yields the 3 : 7 : 8 : 3 ' : 4'-Mes compound, m.p. 166— 168°.

A. T. P.
Pyrylium salts derived from 4-o-methylresorcylic aldehyde.

L. R. Row and T. R. Seshadri (Proc. Indian Acad. Sci., 1941, 
13, A, 510—518).— 7-Methoxy-2-phenylbenzopyrylium chlor
ide (I), m.p. 105— 106° (cf. Perkin et al., J .C .S ., 1908, 93, 
1098), prepared from 4 -methoxysalicylaldehyde (II) and 
COPhM e-HCl-dry EtOAc, is converted by  addition of NaOAc 
to  a solution in dil. HC1, or by pouring a solution in AcOH 
into  much H sO, into Ph 2-hydroxy-4-methoxystyryl ketone, m.p.
126— 128°; the la tte r  is synthesised from (II) and COPhMe- 
K OH-M eOH. Prepared similarly to  (I), or in E tO H -EtO A c, 
using w : 4-dihydroxy-, in : 3 : 4-triacetoxy-, or ut : 3 : 4 : 5-

tetra-acetoxy-acetophenone, are 3 : i'-d i-  (III), m.p. 250— 
251°, 3 : 3 ' : 4'-tri- (IV), m.p. 258—260° (decomp.), or
3 : 3 ' : 4 ' : W-te.ira-hydroxy-l-meihoxy-2-phenylbenzopyryliuni 
chloride (V), does not m elt a t  340°, respectively. All the 
pyrylium salts exhibit strong greenish fluorescence in conc. 
H jS 04, persisting on addition of H 20  in cases of (I) and (III). 
Numerous colour reactions are recorded, using a  range of 
buffered solutions. (I ll) , (IV), and (V) in general resemble 
pelargonidin, cyanidin, and delphinidin, although they  show 
a  marked poverty of colour in reactions. A. T. P.

Structure of cannabidiol. XII. Isomérisation to te tra- 
hydrocannabinols. R. Adams, C. K. Cain, W. D. McPhee, 
and R. B. W earn (J. Amer. Chem. Soc., 1941, 63, 2209—2213 ; 
cf. A., 1941, II, 331).—Isomérisation of cannabidiol (I) by 
^-C^HjMe-SOjH in boiling C ,H 6 or by a  drop of H ,S 0 4 in 
boiling cyc/ohexane gives tetrahydrocannabinol (II), b.p. 169— 
172°/0 03 mm., [o ]ÿ  265° in 95% EtO H  or COMet . Boil
ing, dry 0-5M-HCl-EtOH gives an isomeride (III), b.p. 157— 
160°/0-05 mm., [a]^0 —130±5° in 95% EtO H. Seven other 
acids effected partia l cyclisation or none. (II) and (III) are 
considered to  be pure isomerides, products of interm ediate 
[a] (A., 1940, II , 379) being mixtures. In  d ry  E tsO a t 0°,
(III) adds HCI to  give an oil, [a]?? -8 2 °  in 95% EtOH, un
affected by dil., aq. NaHCOj bu t decomposed, when distilled, 
to  HCI and an oil, [o]ÿ -1 9 6 °  to -2 0 3 °  in 95% EtO H. (II) 
gives no such adduct, which confirms the view th a t isomerism 
is due to  the position of the ethylenic linking. Isomérisation 
of (III) or other m aterial of low [a] by />-C0H 4Me'SO3H gives 
products of interm ediate [o], indicating th a t  shift of the 
nuclear CIC of (I) takes place during or before cyclisation. 
Absorption spectra of (I), (II), and (III) are very similar 
bu t differ from th a t of the H4-derivative in which the ethylenic 
linking is conjugated w ith the C,H,, ring. Cannabidiol Me2 
ether and 2-5% 0 3 in AcOH give an ozonide, which in warm 
HjO yields CH20  (confirmation of the CMeXHj) and indefinite 
aldehydes and w ith C r03-A c0 H  gives 2 : 6-dimethoxy-4->i- 
amylbenzaldehyde (2 : 4-dinitrophenylhydrazone, m.p. 228— 
230°); with 8 % 0 3 (excess) ?!-C5H n 'C 02H is obtained. Di- 
hydrocannabidiol and £-C6H 4Me-S03H  in boiling C ,H 6 give 
olivetol M et ether, b.p. 100— 103°/0-05 mm., and a resin ( ? poly
merised menthadiene). H ydrogenation (P t0 2) of H 4-deriv- 
atives of any  [a] gives the H 6-compound, [a]r> —70°. A t
tem pts to  prepare cryst. derivatives of (II) or OH-derivatives 
of dihydrocannabidiol Me2 ether failed. The m arihuana 
effect of (II) on dogs is approx. equal to  th a t of (III). (II) has 
typical m arihuana effect on humans, thus confirming the 
validity of tests on dogs. R. S. C.

Aminoeuxanthic acid.—See A., 1941, I I I , 930.
Furocoumarone group. I. Synthesis o! 3 : 3'-dimethyl- 

6' : 7'-furocoumarone. D. B. Limaye and T. B. Panse 
(Rasayanam , 1941, 1, 231— 232).—The dry Na salt of 6- 

hydroxy- is converted by CH2B r-CO,Et 
and N aO Et in boiling E tO H  into 6-carboxy- 
methoxy-l-acetyl-3-methylcoumarone, m.p. 
167° (decomp.) (Et ester, m.p. 48°), con
verted by NaOAc and Ac20  a t 150— 155° 
into 3 : 4'-dimethyl-(2' : 3'-6 : 7) -furocou- 

marotte (I), m.p. 27°, b.p. 270°. H. W.
Furochromone group. I. Furochromones from hydroxy- 

chromones. G. R. K elkar and D. B. Limaye (Rasayanam, 
1941, 1, 228—230).—The d ry  N a salt of 7-hydroxy- is tran s
formed by CHjBr-C02E t a t  160— 165° into 1-carbethoxy- 
methoxy-S-acetyl-2 : 3-dimethylchromone, m.p. 137— 139°, 
hydrolysed by  boiling 0-lN-NaOH to  th e  acid, m.p. 240° 
(decomp.), which passes when heated above its m.p. or w ith 
ACjO and NaOAc a t  160— 170° into 2 : 3 : 4'-trimethyl-(2' : 3'- 

7 : 8)-furochromone (cf. A ), m.p. 245°. 
Similarly 6-carboxymethoxy-8(6)-benzoyl-2- 
methylchromone, m.p. 260° (decomp.), 
passes a t  260—265° or 150— 165° in pre
sence of NaOAc and Ac20  into 4'-phenyl-2'- 
methyl-(2' : 3'-7 : 8)-furochromone (cf. A), 

Analogously, 4'-phenyl-2 : 3-dimethyl-(2' : 3'-
7 : &)-furochromone, m.p. 153— 155°, is derived from 7-carb- 
oxy»iet!ioxy-8(G)-benzoyl-2 : 3-dimelhylchromone, m.p. 225° (de
comp.), and 2 : 4'-dimethyl-(2' : 3'-7 : 8)-furochromone from 7- 
carboxymethoxy-8-acetyl-2-methylchromone, m.p. 273° (decomp.).

H. W.
Absorption spectra of derride, liorotenone, malaccol, toxi- 

carol, and sum atrol.— See A., 1941, I, 446.
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Saponins and sapogenins. XVIII. Non-identity of chloro- 
genonic, digitogenic, and digitoic acids. C. R. Noller and S. 
Lieberman (J. Amer. Chem. Soc., 1941, 63, 2131-—-2134; cf. 
A., 1941, II , 264).—The dibasic CO-acid (termed chlorogenonic 
acid) (I), C27H 40O „ +A cO H , m.p. 235—237° or (usually) 
229—230° (shrinks a t  225°), [aft5 -40 -6°, [a]?}« -5 1 -3 °  in 
dioxan (Me, ester, new m.p. 159-5— 160-5°, [a]^* —45-1°, 
W 5461 —54-0° in dioxan; fairly sol. Mg sa lt does no t crystallise 
from 95% EtO H ), obtained (A., 1937, I I , 346) by oxidation 
of chlorogenin, is stable towards alkali and  differs from digito
genic, +A cO H , m.p. 215-5—217-5° (sinters a t  170— 175°) or 
(preheated bath) 183°, [aft3 -41 -2°, [a]=361 -4 7 -6 °  in dioxan 
(Me2 ester, sinters a t  153°, m.p. 154-4— 159;5°, [aft3 —49-4°, 
[a]|461 —54-8° in dioxan), and digitoic acid (anhyd.), sinters a t 
205°, m.p. 207—209°, [aft5 -85 -7°, [a]JS6J -130-9° in dioxan 
(cryst. Mg salt from 95% EtO H) (cf. Marker et al., A., 1940; 
H , 99). N a -E t0 H -N 2H 4,H 20  a t  200° converts (I) into gito- 
genic acid, thus confirming oxidative fission of the C(2_3) linking. 
The positions of the OH are in doubt. Digitogenin is obtained 
having m.p, 289—293° (shrinks a t  285°). R. S. C.

Thiophen series. LUI. 2 ; 2'-D i-a-thiophanthrenequinonyl, 
the thiophen isologue of 2 : 2'-dianthra<iumonyl. W. Stein- 
kopf and M. Kiihnel (Annalen , 1940, 545, 33—37).— 2 : 2'-Di- 
thienyl, 0-C6H 4(CO)2O, and A1C13 in boiling CS2 give 6-0 - 
carboxybenzoyl-, m.p. 176-5°, and 5 ; 5 '-di-o-carboxybenzoyl- 
2 : 2 '-dithienyl (I), m.p. 300°, separable owing to  th e  in
solubility of (I) in boiling PhMe. AlCl3-N aCl and (I) a t  210° 
afford 3—4%  of 2 : 2'-di-a-lhiophanthrencquinonyl [ 4 : 5 : 4 ' :  5'- 
diphthalyl-2 : 2 '-dithicnyl\ (II), sublimes a t  >360°/high vac., 
m.p. 498° (uncorr.), 507° (corn), which gives a wine-red v a t 
(alkaline N a2S20 4), is lum inescent (golden-orange) in Hg-light, 
and is largely unaffected by Zn dust-Z nC l2-N aC l a t 370°/45 
min. Conversion of (I) into (II) could no t be effected w ith 
conc. HjSOj, PC15, or A1C13. 5 : 5'-D im ethyl-2 : 2 '-dithienyl
and o-C0H 4(CO)2O give (as above) the 3 : Z'-di-o-carboxy- 
benzoyl derivative (+ H 20 ), m.p. 147°, ring-closure of which 
could no t be effected. 5-Phcnyl-2-2'-quinolylthiophen, m.p. 
144— 145-5°, is obtained by distillation of its 4 '-C 02H-deriv- 
ative (A., 1940, I I , 232) w ith soda-lime. H. B.

Theory of hydrolysis of amines. 2 : 6-Diaminopyridine and
2-amino-6-hydroxypyridine. A. I. T itov and B. B. Levin ( / .  
Gen. Chem. Russ., 1941, 11, 9— 15).—The velocity of hydro
lysis by  70% H 2S 0 4 a t  100° falls in th e  order 2 : 6-diamino-
(I) >  2-amino-6-hydroxy- >  2-amino-pyridine. This is 
explained on lines of resonance mesomerism. The first 
product of hydrolysis of (I) is 2 : 6-dihydroxypyridine (Ac2 
derivative, m.p. 69°). R upture of the C5H 5N ring also takes 
place during hydrolysis, w ith  production of glutaconic acid.

R. T.
2-Picolinoylanilides.— See B., 1941, II , 408.
Preparation of nicotinic acid from pyridine. S. M. McElvain 

and M. A. Goese (J. Amer. Chem. Soc., 1941, 63, 2283—2284). 
— N icotinic acid is readily  prepared from 3-bromopyridine 
by the action of CuCN (1-5 mol.) a t  165— 170°, and hydrolysis 
(90%) of the 3-cyanopyridine (50%) by  boiling NaOH (4 g.) 
in 70% E tO H  (40 ml.). R. S. C.

Ar-4-Nicotinylsulphanilamide.— See B., 1941, I I I ,  296.
Monothiophthalimide and some derivatives of oxindole. J . C.

Porter, (Sir) R. Robinson, and M. W yler (J.C .S., 1941, 620— 
624).— o-C6H 4(CN)2 and NaSH give o-cyanothiobenzamide, 
decomp. ~ 218°, which w ith HCI affords monothiophthalimide
(I), m.p. 175°. Condensation of (I) w ith the appropriate 
reagent affords anilophthalimidine, m.p. 170°, anhydrophthal- 
itnide-'H-meihyloxindole, m.p. 242°, /3-quinophthaline, and bis- 
metaindolone (with o-CltH ,'O H ), and  w ith N H 2-S03NH4 and 
CuCl2 a  phihalocyanine is obtained. ¿V-Methyloxindole (II) 
and E t2C20 4 w ith N a-E tO H  yield E t N-methyIoxindole-3- 
oxalate, m.p. 81° (phenylhydrazone, m.p. 158-2°), which con
denses w ith ^>-C6H 4Me-NH2 to  a compound, C20H 20O;,N2, m.p. 
97°, and w ith the appropriate reagent to  p-nitrobenzeneazo 
m.p. 272°, 3-vanillylidene-, m.p. 180-5°, and 3-p-dimethylamino- 
benzylidcne-H-methyloxindole, m.p. 155°. 3-Formyl-iV-methyl- 
oxindole and NPhM e2 give a compound, m .p. 236°. (iV-methyl- 
oxindolylmethyleneoxindole ?). 6-Aminopiperonal and (II) 
w ith KOH give 3-(S’-aminopiperonylidene)-'N-methyloxindole, 
m.p. 1S6°, which w ith N H 2-S03H and quinoline yields 2 : 3- 
methylenedioxy-10-methylquinindoline, m.p. 225°. N itration  
(K N 03-H jS 0 4) of (II) leads to  6 (or 5)-nitro-N-methyloxindole, 
m.p. 196°, reduced (SnCl2-HCl) to  the -ATHj-compound, m.p. 
112-5°. Cotarnine and (II) give anhydrocotarnine-'^-mclhyl-

oxindole, m.p. 154-5° (decomp.), and w ith isatin-a-anil, N - 
m ethylindirubin, m.p. 283°, is obtained. The Me derivative 
of acet-/>-anisidide with CHaCl-COCl, followed by AIC13, yields
5-hydroxy-H-methyloxindole, m .p. 186-5°, which is m ethylated 
to  the OMe-compound, m.p. 92°. (II) and OPh-[CH2]2-Br 
give a substance, C20H 24O4N2, m.p. 233°. 5-Hydroxy-AT: 3- 
dim ethyloxindole and OPh-[CH2],-Br afford 5-m ethoxy-l : 3- 
dimethyl-3-/?-phenoxyethyl-2-indolinone. F. R. S.

Quinohne derivatives. W. S. Em erson and J . W. Davis (J 
Amer. Chem. Soc., 1941, 63, 2279).— 1 : 2-Dimethyl-l : 2 : 3 : 4- 
tctrahydroquinoline zincichloride, m.p. 152— 154°, and hydr- 
iodide, m.p. 138-5— 140°, and 2 : 6 :  8-lrimethylquinoline zinci
chloride, m .p. —200°, are prepared. R. S. C.

Sympathomimetics. n . — See A., 1941, II , 360.
Separation of Acriquin [Atebrine] into optical antipodes.

G. V. Tschelincev znd E . D. Osetrova {J. Gen. Chem. Russ.,
1940, 10, 1978— 1980).— 6-Chloro-9-(8-diethylamino-a-methyl- 
butyl)am ino-2-m ethoxyacridine (I) in E tO H  and bromo- 
camphorsulphonic acid yield a 1 : 2 salt, m .p. 170—-172°, [a]D 
— 195-5° in E tO H , from which th e  Z-isomeride of (I), an oil, 
[a]D -194-5° in E tO H , is isolated as the dihydrochloride, m .p. 
243° (decomp.), [a]u —357° in H 20 . The d-isomeride, an  oil, 
[a]r, +197° in E tO H  [dihydrochloride, m.p. 243° (decomp.), 
[a]D +358-6° in H 20)], is isolated from the m other-liquor from 
the /-salt. R. T.

Synthesis of m s.[i : 5]-benzacridan. H . W aldm ann and S. 
Back (Annalen, 1940, 545, 52—58).—N-o-Nitrophenyl-a- 
naphthylamine, m.p. 155° (from o-C6H 4B r-N 02, a-C,0H ,-N H „ 
and anhyd. NaOAc a t  222—226°), is reduced (E tO H -N a2S or 
EtO H -conc.H C l-SnCl2) to  the o-AT/ / 2-derivativc, m.p. 135°, 
which w ith N aNO . in aq. A c0 H -H 2S 0 4 a t  —8° followed (after 
10 min.) by H 20  a t  > —3° gives 1-a-naphthylbenztriazole (I), 
m.p. 114°. Therm al decomp. of (I) affords a-naphthocarb- 
azo le; no decomp. occurs in boiling N H P h2. 1 : 8- 
C,0H i;(N H ,)2, N H 2Ph, and a  little  I a t  230°/6 hr. and then a t  
2o0°/2 hr. give N-phenyl-l : %-naphthylenediamine, b.p. 253°/ 
14 mm., m.p. 133°, converted by  N aN 0 2 in  aq. AcOH a t 
>  —2° into 1-phenylpcvinaphthtriazole, m.p. 134°, which de
composes in boiling C10H 8 or (explosively) a t  180° alone 
yielding ms.[4 : 5]-benzacridan, m.p. 123°. 1-2' : 4'-Dinitro-
phenylperinaphthtriazole, decomp. 163°, in boiling P h N 0 2 
yields 7 : 9-iZ[»ii),ci-ms.[4 : 5-]benzacridan, decomp. 293°, whilst
1-2' : 4'-dinitrophenylbenztriazole in P h N 0 2 a t  300° (sealed 
tube) gives 1 : 3-dinitrocarbazole, m.p. 266°. ^«-¿N aphthtri- 
azole decomposes a t  236—237° (rapid heating). H . B.

Preparation of 5-phenylhydantoin-5-acetates and -acet- 
amides. B. G. Rogers and H. R. Henze (J. Amer. Chem. Soc.,
1941, 63, 2190—2191).— CH2Bz-C02E t, KCN, and (NH4)2C 03 
in  60% E tO H  a t 58— 60° give E t 5-phenylhydantoin-5-acetate 
(60%), m.p. 139— 140°, hydrolysed by boiling 20%  HCI to  
the corresponding acid (I), m.p. 261-5— 262-5° (decomp.); and 
w ith  aq. N H j or N H 2E t a t  room tem p. (7— 10 days) giving 
the amide (77%), m.p. 255-5—-256-5° (decomp.), and cihyl- 
amide (33%), m.p. 247— 248° (decomp.), respectively. A t
tem pts to  prepare other amides similarly failed, b u t the 
diethylamide (65%), m.p. 223—223-5°, morpholide (70%), m.p. 
168— 170°, resolidifies, rem elts a t  255-5—257°, and anilide 
(62%), m.p. 269—270°, are obtained by  w ay of th e  acid 
chloride (SOCh). W ith  boiling HC1-ROH, (I) gives the Me, 
m.p. 223—2245, i V ,  m.p. 105-5— 107°, isoamyl, m.p. 126-5—
127-5°, allyl, m.p. 112-5— 113-5°, OH-[CH2]2, m.p. 127— 128°, 
and CHJPh ester, m.p.' 160— 161°. The Ph  ester, m.p. 226— 
227°, is obtained from th e  acid chloride and PhO H  in C6H 5N - 
(CC1,:)2. CH2Bz-CN, KCN, and (NH4)2C 03 in  65% E tO H  
react incom pletely a t  58—62°, giving 9% of 5-phenylhydantoin- 
a-acetonitrile, m .p. 251-5— 252-5° (decomp.). No product was 
obtained from CHMeBz-CN. CHMeBz-C 02E t  gives 32% of 
E t O-phenylhydantoin-S-a-propionate, m.p. 241— 242°, hydro
lysed by 1 : 1 aq. HCI to  the corresponding acid, m.p. 271-5— 
273°. M.p. are corr. R. S. C.

Ultra-violet absorption spectra of 5-m ethoxy-l-phenyl-3- 
methylpyrazole and l-phenyl-3-m ethyl-5-pyrazolone.— See A.,
1941, I, 446.

Action of copper compounds on 5-m ethyl-2-thiobarbituric 
acid. T. Nisikawa (Mem. Ryojun Coll. Eng., 1940, 13, 
195—235).—fl-M ethylthiobarbituric acid (I) (1 mol.) and 
Cu(OAc)2 (1-2 mols.) or Cu(OH )2 in boiling H 20  give a  red 
pp t. converted by boiling —2n-HC1 into a yellow complex (II), 
(C5H 50 2N2S)2,(C5H 40 2N2SCu)2,2HC1. Boiling H 20  resolves
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(II) into the sol. di-(4 : 6-diketo-o-methyl-Z : 4 : 5 : 6-tetrahydro- 
2-pyrimidyl) disulphide (III), m.p. 298° (decomp.) (sinters and 
darkens a t 285°) (no colour w ith FeCl3; contains 6-6% of enolic 
form in ? O-OOiiN-MeOH solution), and its red insol. Cu salt 
[also formed from (III) and Cu20  in boiling E tO H ; stable to 
H 2S 0 4 and 3N-NaOH; converted by conc. HC1 a t  room temp, 
into (II) ;■ oxidised by H N 0 3 to  di-(2 : 4 : 6-triketo-5-methyl- 
hexahydro-5-pyrimidyl) ether, chars a t  >300°]. The reactions 
etc. of (III) and its Cu1 salt indicate th a t they  are resonance 
hybrids. Oxidation (H20 2; aq. E tO H -I) of (I) gives no 
(HI) b u t affords 5-hydroxy-5-methylthiobarbituric acid, m.p. 
233-5°, obtained pure only w ith difficulty. Cu1 4-imino-5- 
m etliylthiobarbiturate and NaOH form a complex (IV), 
C6H 6ON3SCu,NaOH, which w ith  (I) in warm ~2n-HC1 yields 
a  complex (V), C6H 0ON3SCurC5HijO2N,S,HCl, also obtained 
in a  less pure condition by  the direct action of aq. HC1 on 
(IV), whereby an interm ediate complex,
CsH 6ON3SCu,C6H 7ON3S,HC1, can be isolated. Boiling 8n- 
HC1 hydrolyses (IV) to  Cu1 5-methylthiobarbiturate hydro
chloride (VI), (C6H 50 2N2SCu,HC1)2, best prepared from (I) 
and  CujO in 0-8N-aq. N H , a t  ~ 4 3 °  followed by aq. HCl (final 
concn. ~ 2 n .) , which with 4-imino-5-methylthiobarbituric 
acid in aq. NaOH followed by 2n-HC1 gives (V). Aq. NaOH 
converts (V) into (IV) and (I). T itration of (VI) with NaOH 
(phenolphtlialein) shows th a t it functions as a dibasic acid and 
is thereby converted into Na Cu1 5-m ethylthiobarbiturate, 
which when dried a t  115° undergoes oxidation to N a hydroxy- 
cupric 5-methylthiobarbiturate (VII), [C5H 40 2N2SNaCu{0H)]2. 
Suitable treatm en t of (VII) w ith aq. HCl affords a complex, 
(C5H 50 2N2C1SCu)j,#H20  [also formed together w ith the Cu1 
salt of (III) from (I), Cu(OAc)2 or Cu(OH)2, and dil. HCl], 
which is converted by boiling ~2n-HC1 (whereby some 0 2 is 
evolved) or by  drying a t  115° into Cun  5-methylthiobarbiturate 
hydrochloride (VIII), (C5H sOsN2SCu,HC1)2; in the former case
(VIII) m ay be accompanied "by some of the complex, 
(C5H 60 2N„SCu)2S,2HC1. (VIII) is also obtained from (I) 
and Cu(OH)2 or C u20  in 10n. aq. N H , followed by  aq. HCl; 
in  0-8n. aq. N H 3 (cf. above) (VI) is the u ltim ateproduct, whilst 
in 3-6n. aq. N H 3 a  m ixture of (VI) and (VIII) results. When 
kept in contact w ith H ,0  a t  40°, (VI) gives Cu1 5-methylthio- 
barbiturate hydrate (IX), {C6H 50 2N2SCu,H20 )2 [regenerates 
(VI) w ith aq. HCl], which undergoes oxidation and dehydr
ation a t  127° to  Cu11 5-methylthiobarbiturate (X) [hydrate, 
(C5H 50 2N.SCu,H20 )2, obtained b y  exposure of (X) to  H sO 
vapour at" 65° or from (VIII) in contact w ith H 20  a t  42°].
(IX) is also prepared from (I) and Cu20  in dil. aq. N H , followed 
by H 2S 0 4. (VIII) appears to  exist in orange and brown 
forms. Prolonged heating of (VII) and (X) a t  145° gives the 
substances, (C5H 40 2N 2SNaCu)20  and (C5H 1OsN sSCu)jO (im
pure), respectively. The f.p., pa, and conductivities of aq. 
solutions of th e  Na Cu complexes are determined. Consti
tutions are assigned to  m any of the complexes. H. B.

Thiobarbituric acids.—See B., 1941, I I I ,  270.
Pyrimidines. CLXXHI. Interaction of chloromethyl ether 

with 4-methyluracil. II. (Miss) M. M. E ndicott and T. B. 
Johnson ( / .  Amer. Chem. Soc., 1941, 63, 2063—2065; cf. A., 
1941, II , 270).— 4-Methyluracil and CHjCl'OMe a t 100° (much 
less well 80—85° or 125— 130°) give variable yields of 4-methyl- 
5-chloromethyluracil (I), decomp. 330—335° (yellow a t  225°), 
w ith small amounts of an  insol. m ixture of di-4-methyi- 
2 : 6-dihydroxy-5-pyrimidylmethane (II) and (?) a polymeride 
of 4-m ethyl-5-hydroxymethyluracil. The structure of (I) is 
proved by conversion by AgOAc in boiling AcOH into the 5- 
CHj-OAc compound. The Cl of (I) is ionic, reacting w ith aq. 
A gN 03. W ith N aO R -R O H  a t the b.p., (I) gives 4-methyl-5- 
ethoxy-, sinters a t 195—200°, decomp. 312—316°, and -methoxy- 
methyl-uracil, decomp. >330°, and w ith H aO or, better, NaOH 
(1 mol.) gives A-methyl-5-hydroxymethyluracil, m .p. 314— 315° 
{decomp.). Conc. HCl converts (I) into (II), b u t 4-chloro- 
m ethyl- and 5-methyl-4-chloromethyl-uracil are unaffected.

R. S. C.
Substituted 2-sulphanilamidopyrimidines. W. T. Caldwell, 

E . C. Kornfeld, and C. K. Donnell (J. Amer. Chem. Soc., 1941, 
63, 2188—2190).—COR-CH2R ', H C 02E t, and Na in E taO 
give good yields of COR-CR'XH-OH, which w ith guanidine 
carbonate in boiling E t20  give 2-amino- (from cyc/ohexanone, 
23%), 2-amino-5-methyl-8-isopropyl- (from m enthone; 32%), 
and 2-amino-8-methyl-5 : 8-e«doiSopropylidene- (from cam
p ho r; 64% obtained by condensation in CtH n -OH w ith con
tinuous removal of H 20) - 5 : 6 : 7  : 8-tetrahydroquinazoline, 
2-amino-4 : 5-dimethyl- (from COMeEt; 6-1%), -4-methyl-5-

n-amyl- (I), m.p. 92—-93° (from COMe;CaH 13-w; 4-4% ; 20% 
of impure product formed in Pr02O w ith removal of H 20), 
and -4 : 5-trimethylene-pyrimidine (from tyc/opentanone; 
very poor yield). The structure of (I) follows from its oxid
ation by HNOa (d 1-6) in H 2S 0 4 a t  0°, w ithout nitration, to 
2-amino-5-n-amylpyrimidine-4-carboxylic acid, m.p. 191— 
192°. Condensation of the products with p- 
N HAcCjIlj-SOjCl in CsH6N a t 60° and later hydrolysis by 
boiling 0-5— 1-ON-NaOH gives 2-sulphanilamido-, m.p. 255— 
256° (NJ--4c derivative, m.p. 258—260°), 2-sulphanilamido-5- 
methyl-8-isopropyl-, m.p. 185— 187° (NJ-/lc derivative, m.p. 
227-5— 228-5°), and 2-sulphanilamido-8-methyl-5 : 8-endoiso- 
propylidene-, m.p. 276—277° (N*-^Ic derivative, + 3 H 20 , m.p. 
261-5;—262°j, - 5 : 6 : 7 :  8-tetrahydroquinazoline, 2-sulphanil- 
amido-4 : 5- dimethyl-, m.p. 225-7—-226-3° (N4-j4c derivative, 
m.p. 276—277°), -4-methyl-5-n-amyl-, m.p. 188— 190° (N*-Ac 
derivative, m.p. 208-3—209°), and -4 : 6-dimethyl-, m.p. 178— 
180° (N4-/le derivative, m.p. 246-8—247-4°), -pyrimidine. 
These products are m oderately to  very sol. in H 20  and form 
sol. hydrochlorides and N a salts. M.p. are corr." R . S. C.

Condensation ol a-picoline and quinaldine with active 
ketones. S. M. McElvain and H. G. Johnson (/. Amer. Chem, 
Soc., 1941, 63, 2213—2217).—2-Methylpyridine with
C 0(C 02E t)2 a t  140° gives E tt 2-pyridyImelhyltarlronate (I) 
(33%), m.p. 38— 39°, b;p. 148— 150°/1 mm., w ith COBz2 
gives aa-dibenzoyl-p-2-pyridylethyl alcohol (16%), m.p. 115— 
116°, with COBz-COjEt (modified prep.), b.p. 106— 110°/1 
mm., gives E t a-hydroxy-a-benzoyl-p-2-pyridylpropionate (74%), 
m.p. 100— 101°, %vith B z 2 (at 175°) gives a-benzoyl-a-phenyl-j}- 
2-pyridylcthyl alcohol (54%), m.p. 110— 111°, and w ith alloxan 
hydrate gives 5-hydroxy-5-2'-pyridylmethylbarbituric acid 
(30%), m.p. 230—231°. Quinaldine gives similarly E t2 2- 
quinolylmethyltartronate (47%), m.p. 70—71°, aa-dibenzoyl-fl- 
2-quinolylethyl alcohol (24%), m.p. 258—260°, Et a-hydroxy-a- 
benzoyl-fS-2-quinolylpropionate (II) (4%), m.p. 80— 81°, and 
5-hydroxy-5-2'-quinolylmethylbarbituric acid (24%), m.p. 238— 
240°, b u t w ith B z2 (at 175°) gives Ph a.-phenyl-p-2-quinolyl- 
vinyl ketone (38%), m.p. 187— 188°. Low yields are due to  
formation of other (tarry) condensation products. Thus, 
54% of (II) is obtained in boiling dioxan, and (I) is accom
panied by 40% of E t p-2-pyridylacrylate, m .p. 26—27°, b.p. 
104—105°/0-7 mm., and 8 % of the dibetaine (? I l l) ,  m.p. 
258-—260° (decomp.) (method of formation discussed). The

E tN
^/C (C 02Et) 

^C(CO,

•C(C02

)‘C(COjEt),-/
c—< >NEt (m.)

structure of (III) is supported by  cryoscopy in C6H 6, failure to 
react w ith E tI , formation of a ferricyanide, -f-2H20 , m.p. 
>320°, decolorisation of aq. K M n04 and Br, interaction w ith 
conc. aq. N H , a t  room temp, to  give a E t1 ester diamide, 
C30H 32O10N4, m.p. 282— 284°, formation in boiling d ry  HC1- 
E tO H  of a dihydrochloride, m.p. 129— 130°, and later of an 
ester dihydrochloride, and absorption in presence of Raney 
Ni a t  100°/112 atm . of 2 H, a t  155°/112 atm . of a further 9 H, 
and a t  160°/112 atm . of a  final 9 H  (hydrogenolysis to  H 20 - 
sol. products). R. S. C.

Dithio-j3-woindigo (dithiodiphthalimidine) irom  phthalo- 
nitrile. I. Condensation reaction of o-dinitriles. II. 
Mechanism of its formation from phthalonitrile. Derivatives. 
H I. Further members of the series. H. D. K. Drew and 
D. B. Kelly [J.C.S., 625— 630, 630— 637, 637— 641).— I. 
o-C6H 4(CO)2NH and P 2S5 in xylene give mono-, m.p. 174°, 
and di-thiophthalimide, m.p. >350°. o-C6H 4(CNj2 in E tO H - 
N H 3 with H 2S yields dithio-p-isoindigo (I),

^o-C6H 4< ^ g j ^ > N ^  and tautom eric
>350°, which forms metallic compounds,
Ci«H8N2S2Hg,HgCl2,4C6H 5N ; C18H 8N2S2C u; 
C32H 16N4S4Cu,4H20 ;  C32H I8N4S4Co,2H20 ;  and 
C i6H 8N2SsCd,2HaO. M ethylation of (I) affords SS'-dimethyl- 
dithio-p-i&oindigo, m.p. 258° (E t, compound, m.p. 162°), which 
w ith HCl gives the S-methylthio-compouad, m.p. 297° (Et 
compound, m.p. 252°), fu rther converted (HCl-EtOH) into 
jS-isoindigo. (I) m ay also be obtained by condensing 
phthalim idine w ith S, dithiophthalim ide (II) w ith H 2S-N H 3, 
and heating (II) w ith Ag. N 2H 4 and (I) give p-isoindigodi- 
hydrazone, decomp. 260°. 3 : 6-D ihydroxyphthalonitrile and
N H 3-E tO H  afford 3 : 6-dihydroxyphthalodiamidine, decomp. 
210—270°.

forms, m.p. 
C16H 8N 2S2H g;
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II . In  the  formation of (I), o-cyanothiobenzamide (III) and
(II).  are interm ediates, generated initially as the  N H , or 
alkali salts. The production of (III) from o-CsH 4(CN)2 re
quires th e  presence of a hydroxylic solvent and is greatly 
facilitated by  th e  presence of a base (NHaPh can take the 
place of both together). N aSH  in E tO H  w ith o-CsH 4(CN)2 
gives (III),. chars a t  221— 224°, and a t  room tem p, and on 
boiling the N a2 salt (+411,0) of (I) is obtained. This salt is 
m ethylated to  S-methyldithio-f3-isoindigo, m.p. 245”, which 
w ith E tI  affords S-melhyl-S'-ethyldithio-f3-isoindigo, m.p. 152—  
153°. N H 2P h -E tO H  and (II) yield thiophthalimidemono- 
phenyliminc, m.p. 209°, and phihaliniidemonophenylimihe, 
m.p. 161°, is prepared from N H 2P h  and m onothiophthalimide. 
Reduction (SnCl2-H Cl) of (II) gives thiophthalimidine, m.p. 
159°. P sS5 and phthalim idine afford a substance, 
C I6H 80 2N 2S, m.p. >350°, and very  little  of the thio-com- 
pound, which w ith S a t  200° gives (I) and H ,S. The following 
derivatives of (I) are prepared by  using the appropriate 
reagent : thio-fl-isoindigoinonophe.nylhydrazone [S-Mc deriv
ative, m.p. 220° (decomp.)], lhio-p-isoindigo>nonophenylimine, 
m.p. 265° (S-Me derivative, m.p. 212°), and 0-isoindigo- 
phenylimine, m.p. 306°; and from the hydrazone are obtained 
fl-isoindigo-dibenzylidene-, m.p. 272°, -di-p-anisyhdenc-, m.p. 
259°, and -tetra-acetyl-dihydrazone, m.p. 262°. B ran d  (I) give
l-bromo-'A-phthalimidylhioindoleninc, m.p. 297°, which w ith 
N H jPh affords monoanilo-fl-isoindigo, m.p. 279° ( +  E tO H , 
m.p. 280°), and w ith C5H 5N yields a  pyridinium  bromide deriv
ative, decomp. ~ 295° ( + H 20  or +  3H 20 ). SS'-D im ethyl- 
dithio-/?-isoindigo and B r give a  dibromide, m.p. 152— 154°, 
in which th e  Br m ay be added on to  the double bond, fi-iso- 
Indigo and Br in a  sealed tube a t  100° afford 6 : (¡'-dibrotno-p- 
isoindigo (?), mixed with o ther derivatives. M onothiophthal
imide w ith N H j does no t yield (I) b u t iminophthalimidine, 
m.p. 205°. HCl and (III) give a  hydrochloride.

I I I . Monothio-fi-isoindigo is obtained from E tO H -N H , and 
H ,S w ith th e  residues from the purification of o-C,H4(C N ),; 
w ith  N H P h 'N H j i t  forms fl-isoindigomonophcnylhydrazone, 
m.p. 273° (slight decomp.). 1 : 2-Cl0H 6(CN), and 
E tO H -N H j-H jS  give 6 : 7 : 6 ' :  I'-dibenzdithio-fi-isoindigo, 
m.p. >350°, which w ith Mel affords th e  SS'-A/e, deriv
ative, m.p. 321°. W ith H C l-E tO H , the Mcs compound 
yields the S-Me derivative, m.p. >350°, and with H 2S 0 4 
it forms 6 : 7 : 6 ' :  I'-dibenz-fi-isoindigo, m.p. >350°. 4- 
N itrophthalodiam ide and Ac20  give 4-nitrophthalonitrile, 
m.p. 142°, reduced and acetylated to  the 4 -N H A e-compound, 
m.p. 194°, also obtained from 4-aminophthalodiamide, m.p. 
280—290°. The nitrile w ith E tO H -N H 3- H 2S affords di- 
a»iitiodithio-f}-isoindigo. H ot aq. AcOH and other org. 
acids with the dihydrazone of /3-isoindigo give a  blue substance, 
decomp. ~ 300°, which is probably a hexahydrated form of a 
tetrapolym eride of o-C6H 4(CN)2. H 2S and o-C,H4(CN)s alone 
give phthalocyanine. F. R . S.

Preparation of free crystalline biotin. V. Du Vigncaud, K. 
Hofmann, D. B. Melville, and J . R. Rachele (J . Biol. Chem., 
1941, 140, 763— 766; cf. A., 1941, II , 188; I I I ,  896).— 
Biotin Me ester (I) and O-lN-NaOH a t room tem p, give free 
biotin (II), C10H lsO3N 2S, m.p. 230—232° (decomp.), [aft2 
+  92° in O-lN-NaOH, reconverted by C1I,N2 into (I). The 
titra tion  curve for (II) corresponds w ith th a t  of a  mono- 
carboxylic acid. No sp. absorption in the ultra-violet and 
near ultra-violet region was found. A. T. P.

A'-Glyoxaline derivatives. II . S. I. Lurie ( / .  Gen. Chem. 
Russ., 1940, 10, 1909— 1914).—The Ag salt of benzimin- 
azole, shaken w ith /i-NHAc-CjH^SOjCl (I) or o- 
C6H 4(CO,)N-[CH2]2-Br (II) in E tO H , yields 2-(p-acetamido- 
benzenesulphonyl)bemiminazole (III), m.p. 197— 200°, or 2- 
(f}-phlhalimidocthyl)benziminazole, m .p. 214— 215°. The Na 
salt of theophylline and (I) or (II) in COMe, yield 7-(p-acet- 
amidobenzenesulphonyl)theophylline (IV), m.p. 200— 203°, or 
7-(fi-phthalimidoethyl)lheophylline, m.p. 255—257°, which 
when heated under reflux w ith N2H 4,HC1 in E tO H  yields
7-(fl-ami7ioethyl)theophylline (dihydrochloride, m.p. 187— 190°). 
This condenses w ith (I) to  l-[fi-(p-acetamidobenzenesulphon- 
amido)ethyl]theophylline, m.p. 248—250° (+ H 20 , m .p. 159— 
160°), hydrolysed by 9% HCl in 40%  E tO H  to  7-[/}-(p-amino- 
benzenesulphonamido)elhyl]lheophylline, m.p. 250— 251°. 
Lysidine and (I) yield l-(p-acetamidobenzenesulphonyl)-2- 
methylglyoxaline, similarly hydrolysed to  \-(p-aminobenzene- 
sulphonyl)-2-methylglyoxaline, m.p. 228— 230°. H ydrolysis of
(III) or (IV) gives sulphanilic acid. R. T.

Dibenziminazoles from dibasic acids. R. L. Shriner and 
R. W. Upson ( / .  Amer. Chem. Soc., 1941, 63, 2277— 2278).— 
o-C8H4(NH 2)2 (2 mols.) and C0jH -[CH 2]2_ 8-C02H (1 mol.) in 
4n-HC1 a t  125— 135° (bath) give 28— 63% of 2 : 2 '-ethylene-, 
decomp. 325— 330° (312— 315°), 2 : 2 '-tri-, decomp. 258— 
259° (270—273°), -tetra-, decomp. 259— 260° (305— 309°), 
-penta-, decomp. 225—226° (270—272°), -hexa-, decomp. 
263—266° (296—299°), -hepta-, decomp. 273—275° (269— 
272°), and -octa-methylene-bisbenziminazole, decomp. 277—279° 
(263—265°) (temp, in parentheses are those of decomp, of 
th e  dihydrochlorides). H 2C20 4 gives 2 : 3-dihydroxyquin-
oxaline. CH2(C02H )2 gives 80% of ? a polyamide, C„H80 2N2, 
decomp. 345— 349°, insol. in  acid. R. S. C.

Mesobiliviolins. I. Constitution of m esobiliviolin; syn
theses of mesobiliviolins IX a and X H Ia ; 0-mesobiliviolin 
and ketourobilin. W. Siedel and H. Moller (Z. physiol. Chem., 
1940, 264, 64— 90).—The mesobiliviolin obtained by Fischer 
et al. (A., 1924, i, 1092) from mesobilirubinogen IX a  (=  uro- 
bilinogenj (I) and ho t aq. HCl-FeCl3 can be separated chrom- 
atographically into the violet-red mesobiliviolin IX a  (II) and 
the brownish-red mesobilirhodin IX a  (H I), both of which are 
isomerides of mesobilirubin differing from this in th e  position 
of the •CHj- bridge. The prim ary dehydrogenation product

Me| —  iE t a Me,:— ¡¡R Kr--- .Me y Me,: r.Et
O H l ^ J  = ,C H —y 1—C H = K y—% — -1I ^ O H  <n ->

N N H  N N H

Me,; E t Men riR R — (Me M e r= n E t
OH 1̂ 1—CH2—^ \ / — CH=  — C H =  [ ^ J OH (IIL>

NH N H  N N
(R =-[C H 2]2-C02H)

of (I) [i.e., the  jVAA''cCaC„l>.-H4-derivative of (II) =  the 
AroArx)Cm,.Cy-H 4-derivative of (III)] is urobilin IX a (formed by 
loss of 2H between Cm,. and Nc), which then  loses 2 I-I to  give
(II) and (III). Mesobiliviolin X l l l a  M c2 ester [Me, 1' : 8 '- 
dihydroxy-1 : 3 : 6 : 8-tetramethyl-2 : l-diethyl-(2'a, ms.-5')-4 : 5- 
di-fi-propionate] (IV), m.p. 164° (corr.) (hydrochloride, m.p. 
170°; forms Zn. and Cu complex salts), is synthesised from 
neobilirubic (V) and form ylneoxanthobilirubic acid (VI) in 
M eOH-48%  H B r and N 2. isoNeobilirubic acid and (VI) 
similarly give th e  less stable Me, 1' : S '-dihydroxy-l : 3 : 6 : 7- 
tetram ethyl-2 : 8-diethyl-(2'a, jhs.-5')-4 : 5-di-j3-propionate [i.e., 
the  Me, ester of (II)] [hydrochloride, m.p. ~ 165° (corr.)]. 
Oxidation of (I) w ith boiling M eOH-25%  HCI-FeCl3 also 
affords th e  Me, ester (hydrochloride, m.p. 150— 160°) of (II), 
which is separated chrom atographically from other products. 
Form yltsoneoxanthobilirubic acid, (V), and M eO H -H B r give 
the unstable Momesobiliviolm IX a  Me2 ester (VII), which 
changes rapidly (in CHC13) to  a green substance, converted 
by dil. H N O j or HCl into ( I I I ) ; the  production of (III) from 
(VII) probably involves m igration of H  from Nc to  N s . R e
duction of (IV) w ith N a-H g  in aq. MeOH affords mesobili
rubinogen X H Ia , m.p. 205°; Zn dust and AcOH yield meso
bilirubin X IH a  Me, ester [dihydrochloride, m.p. 238-5° 
(corr.)], w hilst H 2- P t 0 2-M e0H  give dihydromesobililrubin 
X H Ia  Me2 ester (oxidised by air to  th e  mesobilirhodin). 
Reduction (Na-Hg) of bilirubin or the Me2 ester of (II) 
affords th e  less stable mesobilirubinogen IX a, m.p. 200— 
205° or 195— 200° (mixed m.p. 195^—202°), which is readily 
oxidised (air) to  urobilin. The “ mesobiliviolinogen " of 
Fischer et al. (loc. cit.) is thus a mesobilirubinogen. Oxid
ation [Pb(OAc)4-A cO H  a t  60° or Br-CHC13 on Zn complex 
salt] of (IV) gives ketourobilin X H Ia  Me2 ester (probably con
tains Ca:0), which is dehydrogenated by M eO H-25%  HC1- 
FeClj to  (probably) ketomesobilirhodin X IH a . Glaucobilin 
Mes ester is formed from (IV) and excess of FeCl3 in M eOH- 
25%  HCl. W hen kept for some tim e (IV) partly  isomerises 
to  ^-mesobiliviolin X IH a  Me, ester (separated chrom atographi
cally), which behaves as (IV) tow ards N a-H g, Zn-AcOH, or 
Pb(OAc)4 b u t is degraded by FeCl3 to colourless substances. 
D ebye-Scherrer diagrams of th e  various bilirubinoids are 
appended. H . B.

Porphyrins. XLTV. Conversion of hsemin into deutero- 
porphyxin-2: 4-dicarboxylic acid tetram ethyl ester and of 
hsematoporphyrin into diacetyldeuteroporphyrin. H. Fischer 
and K. O. Deilm ann (Annalen, 1940, 545, 22— 27).—-Oxid
ation of hsemin (1 g.) w ith K M n04 in aq. C5H 5N a t room 
tem p, (shaking for 42 hr.), rem oval of Fe from the residue



obtained after evaporation in a  vac. by Fe(OAc)2-HCl, subse
quent fractionation w ith E t20  and aq. HCl, and final esteri- 
fication (CH2N2) gives dcuteroporpJiynn-2 : 4-dicarboxylic acid 
M et ester (30— 35 mg.), m.p. 185° (Zn salt, m.p. 274—280°). 
Similar oxidation of protoporphyrin affords a small am ount 
of a  cryst. substance which forms an oxime. Ha:matopor- 
phyrin is oxidised by Na2Cr20 7 in C5H 5N a t 100° (bath) to 
diacetyldeuteroporphyrin (13%) (Me2 ester, m.p. 239°).

H. B.
Morpholine derivatives.— See B., 1941, II , 407.
Thiazolinyl sulphides.—See B., 1941, II , 335.
Preparation of phenthiazine. E . P. Belokvinitzki (J. A ppl. 

Clicm. Russ., 1941, 14, 187— 191).—Phenthiazine is obtained 
in theoretical yield by heating a mixture of N H Ph2 100, S 38, 
and I 0-5 g. for 10— 15 min. a t  190—200° (cf. A., 1914, i, 519).

R. T.
4-Thienyl-2-methylthiazole.—See B., 1941, II, 374.
V itam in-/;,. XX. Analogues of aneurin. Their physio

logical activity. G. A. Stein, \V. L. Sampson. J. K. Cline, and 
J. R. Stevens (J. Amer. Chem. Soc., 1941, 63, 2059—2062; cf. 
A., 1940, II , 285).— CH0-CNa(CH2-0Et)-C 02E t, prepared in  
situ  from 0E t-[C H 2]2-C02E t, H C 02E t, and Na in light petrol
eum a t 30—35°, is treated with N H 2-CEt!NH2,HCl in H 20  
a t  —5° and then w ith NaOH and kept a t 0°. 4-Hydroxy-'2- 
ethyl-5-ethoxymethylpyrimidine, m.p. 146— 146-5°, sublimes a t 
120°/0-5 mm., thus obtained (55%), w ith POCl3 a t 80° gives 
th e  4-Cl-compound, which w ith N H 3-E tO H  a t 120° yields
4-amino-2-ethyl-B-etlioxymethy ¡pyrimidine, m.p. 64-5— 65-5°. 
This is converted by  HBr-AcOH a t  100° into the 5-CH2Br 
compound hydrobromide, m.p. 175— 178°, which with 4- 
methyl-5-(3-hydroxyethylthiazole (I) in light petroleum gives
4-methyl-5-/3-hydroxyethyl-5'-4'-amino-2'-ethylpyrimidyl- 
m ethylthiazolinium bromide hydrobromide (II), m.p. 235-5— 
236° (decomp.). 4-Hydroxy-2-methyl-6-ethoxymethylpyr- 
imidine, m.p. 158°, and POCl3 a t  80° give oily 4-chloro- and 
thence (NH3-M eO H ; 125°) 4-amino-2-methyl-6-ethoxymethyl- 
pyrimidine, m.p. 95-5— 96°, which could no t be converted 
into the CH2-OH compound. 4-Hydroxy-5-methyl-6-elhoxy- 
methylpyrimidine (prep, from its 2-SH derivative by 8 % H 20 2 
a t  75— 80°), m.p. 118°, is similarly converted into the 4-NH„- 
compound, m.p. 137— 138°, whence HBr-AcO H  a t  80° gives
4-amino-5-methyl-6-bromomethylpyrimidine hydrobromide. 
W ith (I) a t  115— 120° th is gives 4-methyl-~>-fi-hydroxyetliy!-G'- 
4’-amino-W-methylpyrimidylmethylthiazolinium bromide hydro- 
bromide (H I), m.p. 233—234° (decomp.). In  vitam in-Bj 
activ ity  (prophylactic and curative) (II) equals aneurin, 
b u t (III) , 4-mcthyl-5-/3-hydroxyethyl-5'-4'-amino-6'-methyl- 
and -6'-4'-amino-2'-methyl-pyrimidylmethylthiazolinium 
bromide hydrobromide are inactive (cf. lit.). R. S. C.

Thiazyl sulphides.—See B., 1941, II , 374, 404. 
Alkaloidal substance from Carica papaya seeds. T. B.

Panse and A. S. Paranjpe (Rasayanam, 1941, 1, 215— 216).— 
Extraction of the dried seeds w ith Prollius’ fluid leads to  an 
oil and carpasemine (I), CsH 10O2N 2, m.p. 165° (Ac, m.p. 132°, 
and Bz, m.p. 125°, derivatives). (I) is a weak base, neutral 
to  litmus. I t  gives positive tests with the usual alkaloidal 
reagents and forms an additive compound w ith PtCl4.

H. W.
Cinchona alkaloids in pneumonia. IX. Quaternary salts.

(Miss) M. A. Clapp, (Miss) A. G. Renfrew, and L. H. Cretcher 
(J. Amer. Chem. Soc., 1941, 63, 2169—2171; cf. A., 1941, II, 
79).— Interaction of /5-hydroxyethyla/>ocupreine with 
CH2Cl-CO-NiIAr in boiling, dry COMe, gives fi-hydroxyethyl- 
A-pocupreinuon carbo-fl-p-hydroxyethylanilido-, [a]j? —59-4° in 
I120 , carbo-p-hydroxyanilido-, [a]D — 87-6° in H 20 , and carb- 
anilido-, [a]n —89-2° in H 20 , -methochloride hydrochloride, 
which have very low antipneumococcic activity. Cinchoni- 
diniuin carbo-p-hydroxyanilidomethochloride, [aft1 —30-3¿0-5° 
in C„HSN (hydrochloride, [aft1 —47-0° in H 20), also has very 
slight activity. R. S. C.

Aconitum  alkaloids. XIV. Form ation of ketones from 
Aconitum  alkaloids. R. Majima and K. T am ura (Annalen, 
1940, 545, 1—21).—Mesaconitine (Morio, A., 1930, 228) and 
aq. C r03 in cold COMe2 for 10 days give ~ 8 0 %  of mesaconitin- 
one (I), C jjH ^O hN , decomp. 173°, [aft0 - 3 5 °  in CHC13 [semi- 
carbazone, decomp. 214°; aurichloride, decomp. 226°; per
chlorate, decomp. 215°; A ct derivative, decomp. 215°, pre
pared by AcCl a t 35° (sealed tube)/5 days, readily oxidised 
by KMnOj to  non-cryst. products], which contains 2-7— 2-8
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active H (excess over 2 probably due to  an enolic OH). 
Boiling dil. H ,S 0 4 (1 equiv.) hydrolyses (I) to  AcOH (1 equiv.) 
and benzmesaconinone, C31lL ,O 10N [hydrochloride ( +  4H nO), 
m.p. ~ 230° (decomp. ~221°)]. At 175°/15 mm. in H ,, (I) 
loses 1 mol. each of MeOH and 11,0 to  give the alkali-msol. 
dcmethanolanhydromesaconitinone (II), C32H 370 ,N , m.p. 194—
194-5°, [a]j> +26-24° in CHC13 [Ac, derivative (III), decomp. 
157°], which contains 2 active H, does not react with CH2N., 
decolorises Br slowly, and does no t give Liebermann’s reaction. 
A t 219° (II) loses 1 mol. of AcOH and yields a  little  of a 
substance, decomp. 252°. Dissolution of (II) in dil. HCl and 
pptn. with aq. N H 3 affords demethanolmesaconitinone, 
C32H 3gO10N (hydrobromide, decomp. 212°; perchlorate, de
comp. 226°; picrate, decomp. 194°), which loses H 20  only a t 
high tem p./vac. over P 2Os. Hydrolysis of (II) w ith dil. 
H 2S 0 4 gives benzdemethanolmesaconinone, C30H37O,N, decomp. 
247—249°, w hilst w ith boiling aq. E tO H -K O H  demethanol- 
mesaconinone, C23H 33OsN, decomp. 250—252°, [a]“  +76-5° in 
HjO [hydrochloride ( + H 20), decomp. 267°], results. Reduc
tion (H2, Pd, EtOH) of (III) affords dihydrodiacetyldemelhanol-
mesaconitinone, C3BH 450 )2N, m .p  204°, [aft" -31 -2° in
CHClj, hydrolysed (aq. E tO H -K O H ) to  dihydrodemethanol- 
mesaconinone, C2,H 350 8N, decomp. 263°, which is reduced 
(H2, P t0 2, AcOH) to  tetrahydrodemethanolmesaconinone 
(hydrochloride, decomp. 235°). An arom atic nucleus is not 
present in (II). Oxidation (Cr03, AcOH) of aconitine gives 
aconitinone (IV), C30H 33O7N(OMe)4, m.p. ~ 150° (decomp.) 
(rapid heating), resolidifying with m.p. 212° (decomp.) [per
chlorate, decomp. 197° (sinters —185 )], and no t aconitoline 
(Lawson, A., 1936, 351). Loss of MeOH from (IV) occurs 
gradually a t  room tem p, and rapidly when heated, yielding 
demethanolaconitinone (V), C33H 41OI0N, m.p. 220° (decomp.), 
[aft0 +69-28° in CHC13 [also isolable from the mother-liquor 
after crystallisation of (IV) from MeOH; aurichloride, m.p. 
~ 1 7 7 °; picrate, decomp. 197— 198°], which is hydrolysed (aq. 
E tO H -K O H ) to  demethanolaconinone, C!4H 35OeN [hydro
chloride ( +  3H20), decomp. 224°]. A t 219° (V) loses AcOH 
and passes into pyrodemethanolaconitinone, C31H 37OsN, 
amorphous, m.p. 115— 130° [aurichloride, decomp. 196°; 
perchlorate ( +  H 20) (VI), decomp. 257°; hydrochloride, de
comp. 224°; the base recovered from the E tO H  m other- 
liquor of (VI) affords a hydrochloride, decomp. 196° (sinters 
—189°)]. Oxidation of (II) or (V) with H N 0 3 (d 1-43) in 
AcOH a t 80° gives nitron itrosoaconitic acid (VII), 
C ,gH 24O l0N3(OMe)3,E tO H ,H 2O, softens 180°, decomp. 282°, 
[aft49 s> -31-94° (-33-92°) in EtOAc (cf. Suginone, A., 1938, II, 
74). Hypaconitine (A., 1930, 228) is largely unaffected by 
C r03 or HNOj, whilst hypoxonitine and conc. H N 0 3 afford a 
non-cryst. product. ¿jo-CjHjj-O'NO and (I) in AcOH-HCl 
give oximinomesaconitinone, decomp. 236°, [a]!?'0 -98 -9° in 
CHC13 (aurichloride and picrate, both soften a t  203° and then 
gradually blacken), oxidised (N20 3 in cold CHC13) to  the nitrite, 
decomp. 205°, of nitromesaconitinone (VIII), m.p. 215° (sinters 
~ 1 6 1 ° ; decomp. 175°), [aft0'6 -4 1 -4 °  in CHC13 (hydrochloride, 
decomp. 181°). Oxidation (H N 03) of (VIII) affords (VII). 
Mesaconitinc probably contains the group 
-CH2-CH(OH)-CH2-C(OMe)-CH2-NMe- in addition to  2 OH, 
OMe, OAc, and OBz. H. B.

Strychnos alkaloids. XXII. Degradation o! quaternary 
salts of the vomicine gTOup. H. W ieland and O. Muller. 
XXIH. Vomicine. H. Wieland and O. Schmauss. XXIV. 
Oxidation oi derivatives of vomicidine. H . Wieland and R. G. 
Jennen (Annalen, 1940, 545, 59—71, 72—85, 86—98).— X X II. 
Vomicine (I) and Me2S 0 4 in boiling C6H e (pure, dry reagents 
m ust be used under strictly  anhyd. conditions) give (cf. A., 
1929, 708) the quaternary  methosulphate (+ 2 H aO;. crystall
isation from H 20) (II), m.p. 272° (decomp.), whence methyl- 
vomicinium iodide (+ 2 H 20), m.p. ■—220°, bromide, m.p. 221°, 
chloride, m.p. 265° (decomp.), and perchlorate, decomp.
.—315°, are obtained. Electrolytic reduction (Pb cathode) of
(II) in 40% H 2S 04, removal of H 2S 0 4 w ith Ba(OII)2, and 
subsequent treatm ent w ith K I gives methylvomicidinium 
iodide, m.p. >300° [corresponding perchlorate, m .p. 280° 
(decomp.)]. The quaternary  hydroxide from (II) and 
Ba(OH )2 or from the halides and TlOH (not Ag20  owing to  
its reduction) is unstable and isomerises to  vomicinemethyl- 
betaine (III), C23H 28OsN 2 (+ 3 H 20 ), m .p. 224°, which does no t 
add Mel and is reduced (H2, P t0 2, H.O) to  a  H 2-derivative, 
m.p. 260° (decomp.). Solutions of (III) in aq. NaOH are 
sensitive to  air, b u t a  Na salt can be obtained by evaporation 
in a  vac. Concn. of a  solution of (III) in aq. H B r a t  low
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tem p, gives the hydrobromide, decomp. ~ 3 0 0 °  [with aq. 
NajCOj affords (III)], solutions of which, slowly (more rapidly 
when heated) pass in to  those of the  quaternary  salt. Di- 
hydrovomicine (IV) and M el a t  100° (sealed tube) afford the 
methiodide, m.p. 261°; the  m ethosulphate [prep, as for (II)] 
w ith N a-H g  in w arm  0-5n-AcOH  regenerates (IV). Catalytic 
reduction (P t0 2) of th e  quaternary  salts of (I), gives those of
(IV). Reduction of (II) w ith 5%  N a-H g  in n-AcOH +  n - 
NaOAc a t  60— 70° yields 30— 40% of “ methylvomicine "  (V), 
C23I i 280 4N 2, m.p. 236-5° [hydrochloride, m.p. 308° (decomp.) ; 
perchlorate, decomp. >300°], which contains OMe and NMe, 
and is reduced (H2, P t0 2, 2n-AcOH) to  a H 4-derivative 
[picrate, m .p. 220° (decomp.)]. D em ethylation [A cOH -H I 
(d 1-7) and red P ; aq. HBr] of (V) gives an  impure base, 
C22H 26 0 4N 2, m .p. 294°. The methiodide, m.p. 244—245° 
(decomp.) (formed readily in th e  cold), of (V) is reduced 
(N a-H g, aq. AcOH-NaOAc) to  "  dimethylvomicine " (VI), 
C54H 320 4N2, m.p. 114° [obtained cryst. through th e  per
chlorate, m.p. 274° (decomp.)], fu rther reduced (H2, P t0 2, 
2n-AcOH) to  a //»-derivative, m.p. 139°. The methiodide, 
m.p. 261°, of (VI) is unaffected by N a-H g  or boiling aq. 
N aO H ; the quaternary  hydroxide (prep, b y  Ag20 ) decom
poses a t  160° to  NMe3 and a  non-cryst. substance. Deoxy- 
vomicine m ethobrom ide is reduced (Na-Hg) to  a base (VII), 
C23H 30O3N 2, m.p. 221°, [a]D +99-6° in CHC13, which contains 
2 NMe b u t no OMe; the methiodide, m .p. 248° (decomp.), of
(VII) w ith AgzO in cold H sO (reduction occurs if warmed) 
gives the hydroxide (loses NMe3 a t  150°). Reduction (H2, 
P t0 2, 2n-AcOH) of (VII) affords a 3 : 1 m ixture of isomeric 
/ / 4-derivatives, m.p. 150° and 214°.

X X III. Deoxyvomicidine (VIII) [methiodide (+ 2 H 20), 
m.p. 175°, obtained in poor yield] is prepared in  situ  by 
electrolytic reduction (Pb electrodes) of colourless deoxy- 
vomicine (IX), m.p. 207°, [aft0 +209° in CHC13 [methiodide, 
m.p. 270° (decomp.)], in dil. H 2S 0 4, and then  oxidised (Cr03) 
a t0 °—room tem p, to a base, C ,„H20ON2, m.p. 70°, [a],,0 + 341°in  
CHC13 [dihydrochloride ( + H 20 ) (X), m.p. 256° (decomp.); 
perchlorate, m.p. 263° (decomp.)]. Reduction (H2, P t0 2, 
H 20) of (X) gives a base, C16H 24N 2 (methiodide, m .p. 178°), 
whilst (VIII) (in AcOH) affords a base, C22H 30ON2 [hydro
chloride ( +  0-5EtOH), m.p. 250—254° (decomp.)]. Vomicine 
w ith A cO H -H I (d 1-96) and red P  yields (cf. A., 1929, 708)
(IX) and a  small am ount of an  I-containing base, decomp. 225°, 
which w ith Zn dust and AcOH affords a  dihydrodeoxyvomicine, 
m.p. 194°, [aft0 + 173° in CHC13; the prim ary  product of the 
H I reduction is no t (IX) b u t the yellow modification (XI), new 
m.p. 211°, [aft2 + 242° in CHC1? (cf. A., 1937, II, 126), which 
when heated for a  long tim e w ith CHC13 (used for extraction 
of the crude reduction product) or E tO H  passes in to  (IX). 
The absorption spectra of (IX) and (XI) are different. F u rther
more, (IX) absorbs --—8 H  on catalytic reduction (P t0 2, AcOH) 
to  give two bases, C22H 30O2Nj, m.p. 177°, [aftj —94-4° in CHC13, 
and m.p. 143° (m ay no t be pure), in  addition to  th e  isomeride, 
m.p. 211°, [aft1 + 73° in CHC13, previously described (A., 
1933, 1312); (XI) similarly slowly absorbs 4 H  forming the 
base, C22H 280 3N2> m.p. 220° (loc. cit.), which m ay also be 
produced from (IV). The acid, Ci;H 22O .N 2 (A., 1929, 708), 
is now shown to  be C16H 20O 6N 2 (+ 5 H 20 ) ;  w ith CH2N2 i t  
gives a compound, C18H 24OeN2, and i t  is decarboxylated a t  
200° to  a base, C i6H 20O4N2, m.p. 264r-266°, [a]})8 -5 1 -3 °  in 
CHC13, which contains NMe (does no t add Mel) and 1 active 
H , and does no t give the C H I3 reaction.

X X IV . Electrolytic reduction (Pb electrodes) of dihydro
deoxyvomicine in  60% H 2S 0 4 and subsequent neutralisation 
(conc. aq. N H , a t >5°) gives th e  unstable dihydrodeoxy- 
vomicidine, decomp. 264° (darkens from 240°) [methiodide 
(+ 3 H 20 ), m.p. 204° (decomp.)], which is oxidised (Cr03, aq. 
HjSOj) to  a base, CleH 22ONs, m.p. 88° [dihydrochloride 
( + H aO) (XII), m .p. 255° (decom p.); in some cases an anhyd. 
dihydrochloride, m.p. 282°, is obtained]. W ith Pd  a t 220°, 
(XII) affords a NMe-free base, C16H 20N 2 (as dihydrochloride, 
decomp. 300°). Oxidation (Cr03, dll. H 2S 0 4) of dihydro- 
vomicidine (prep, in  situ  by electrolytic reduction of dihydro- 
vomicine in 60% H 2S 04) gives a poor yield of an acid, 
ClaH 20O4N5,3H 2O, decomp. 264° (darkens from 220°) (hydro
chloride, decomp. > 300°; M e1 ester dihydrochloride, decomp. 
286°). E lectrolytic reduction of t'sodihydrovomicine affords 
tsodihydrodeoxyvomicidine (dihydrochloride, decomp. ~215°), 
oxidised (C r03 eh 30 O ; dil. H 2S 0 4) to  a  base, C16H 20O3N2 
(dihydrochloride, decomp. 295°, absorbs 4 H  on catalytic re
duction). P artia l structures are suggested for m any of the 
compounds. H . B.
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V I.-0 R G A N 0 -M E T A L L IC  C O M P O U N D S .
Arsinoanilinotriazines.— See B., 1941, I I I ,  270.
Preparation of p-aminobenzenephosphonic [phosphanilic] 

acid. H. Bauer (J. Amer. Chem. Soc., 1941, 63, 2137— 2138). 
—p-C„H4C l-P03H 2 (modified prep.), m.p. 188° (lit. 184—-185°) 
(N H t  salt), and freshly prepared Cu20  (1 mol.) in 28%  aq. 
N H , a t 150° give 62% (Cu gives only 5— 15%) of phosphanilic 
acid, m.p. 245° (decomp.), resolidifies, rem elts a t  ~ 285° [Ac 
derivative, m.p. 229° (decomp.)]. R. S. C.

Thiophen series. LIV. M ercuration of nitrated thiophens.
W. Steinkopf (Annalen , 1940, 545, 38— 45).— 3-Nitrothiophen
(I) (1 g.) and HgO (6 g.) in boiling AcOH- (50 c.c.) for 1 hr. 
give the tri(acetoxymercuri)-deriva.tivc (II), amorphous, darkens 
>270°, converted by  aq. K I- I  into 2 : 4 :  5-tri-iodo-3-nitro- 
thiophen (III), m.p. 169-5— 170-5°. Hg(OAc)2 (4 g.) and (I) 
(1 g.) in 50%  AcOH (40 c.c.) first a t  55—-60° (30 min.) and 
then  a t  95° (1 hr.) afford the 2 : 5-di(ace/oxymercuri)-deriv- 
ative, decomp. ~ 220° (preheated bath), and thence 2 : 5-di- 
iodo-3-nitrotliiophen, m.p. 108-5— 110°. The product ob
tained from a nitrothiophen, m.p. 42— 43° [m ixture of (I) 
a.nd 2-nitrothiophen (IV) obtained by  n itra tion  of thiophen], 
and HgO in boiling AcOH is converted into (III) and 2 : 3- 
di-iodo-o-nitrothiophen (V), m.p. 98—99°. The compound, 
m.p. 79—80°, obtained by n itra tion  of 2 : 3-di-iodotliiophen 
and previously described (A., 1937, II , 163) as (V), is now 
shown to  be a m ixture of im pure (V) and Z-iodo-2-nitrothio- 
phen, m.p. 131— 134°. N itro-2-thiophenic acid, m.p. 130— 
135° (Romer, A.; 1887, 362), and HgO in boiling AcOH give 
m ainly (II) [and thence by  distillation w ith dil. HCl pure (I), 
m .p. 78—-79° (lit. 67— 69°, 75— 77°); th is method is recom
mended for the prep, of small am ounts of ( I)] ; th e  product 
from th e  m other-liquors similarly affords a  m ixture of (I) 
and (IV). 5-Nitro-2 : 2 '-dithienyl and Hg(OAc)2 in AcOH 
a t 100° (bath) give the 3 : 3 ' :  5'-tri(acetoxymcrcuri)-deriv
ative, yellow, becomes orange-red and amorphous a t  140°, 
converted by boiling H»0 into the red 3 : 3'-di(hydroxy>nercuri)- 
5'-aceloxytnercuri-deriv3.tive and by aq. K I- I  in to  3 : 3 ' :  5'- 
tri-iodo-&-nitro-2 : 2'-dithienyl, m.p. 187— 189°. H . B.

Thiophen series. LV. 2-M ethyl-3-ethyl- and 3-m ethyl-2- 
ethyl-thiophen and derivatives. W. Steinkopf, A. Merckoll, 
and H . S trauch (Annalen, 1940, 545, 45— 51).—£ t 2 a-acelyl- 
a-ethylsuccinate, b.p. 143— 145°/14 mm. (from E t2 sodio- 
acetosuccinate and E tI  in boiling C6H 6), is hydrolysed (dil. 
HCl) to  p-elhyl-lcsvulic acid, b.p. 144?—146°/14 mm., which 
w ith P 2S3 a t  130— 140° gives i-methyl-'i-ethylthiophen (I), b.p. 
156—157°. W ith HgCl2 and NaOAc in aq. E tO H , (I) affords 
th e  S-C/f/g’-derivative (II), m.p. 150— 151°, converted by 
N al (2 mols.) in COMe2 in to  Hg di-2-methyl-3-eihyl-i>-thienyl, 
m.p. 85— 85-5°, which w ith H gH al2 in COMe2 gives S-brotno- 
mercuri-, m.p. 165-5— 166-5°, and 5-iodomercuri-2-methyl-3- 
ethylthioplien, m.p. 157-5— 158°. 2-Methyl-Z-ethyl-5-aceto- 
thienone, b.p. 132— 134°/16 mm. (p-nitrophenylhydrazone, m.p.
189-5°), is obtained from (I), AcCl, and A1C13 in light petroleum. 
b-Iodo-2-methyl-3-ethylthiophen, b.p. 103— 103-5°/4 mm. [from
(II) and aq. N a l-I ] , w ith Cu-bronze a t  210—225° affords 
5 : W-dimethyl-4: : 4'-diethyl-2 : 2 '-dithienyl, m.p. 48-8—49-4° 
[3 : 3'-di(acetoxymercuri)-deriva.tive, decomp. 225—230°]. 
Clemmensen reduction of 3-methyl-2-acetotliienone gives 
3rmethyl-2-elhylthiophen (III), b.p. 160— 161-5° (5-ClHg-deriv- 
ative, m.p. 172— 173° after sintering, converted by  N al in 
COMe2 in to  the «-///"-derivative, m.p. 156— 157°, and Hg 
di-3-melhyl-2-ethyl-5-thienyl, m .p. 99— 100°). Excess of aq. 
Hg(OAc)s converts (III) into the 4 : 5-di(acetoxymercuri)-denv- 
ative, m.p. 248— 250° (decomp.). 3-Methyl-2-ethyl-5-aceto- 
thienone, b.p. 140— 143-5°/14 mm. [p-nilrophenylhydrazone, 
m .p. 186— 187°; semicarbazone, m.p. 228-5—229° (decomp.)], 
is prepared. H . B.

Phenyl- and 3-pyxidyl-mercuri salts.— See B., 1941, I I I ,  270.
Relative reactivities of organo-metallic compounds. XXXIX. 

Addition reactions of organo-metallic compounds with con
jugated systems. H . Gilman and R. H . K irby (J. Amer. 
Chem. Soc., 1941, 63, 2046— 2048; cf. A., 1941, II , 273).—
1 : 4-Addition to  COPh-CHICHPh (I) occurs w ith the less 
reactive B ePh2, Z nPh2, A lPh3, and M nPhI, and 1 : 2-addition 
w ith more reactive CaPhI, K Ph, LiPh, and N aPh. LiPh 
gives 13% of C H Pha-CH2-COPh as well as, mainly, 
CHPh:CH-CPh2-OH (cf. lit.). Similarly, w ith p- 
NMe2-C„H4-CH:CH-COPh (II), M gPhBr and B ePha give p-

A., II.— vi, ORGANO-METALLIC COMPOUNDS.



385 A., II.—■viii, ANALYSIS. 386

NMe2-CGH 4-CHPh-CH2-COPh (III) (60 and 71%, respectively) 
(of. lit.), CaPhI gives diphenyl-p-dimethylaniinostyrylcarbinol
(IV), m.p. 117° (64%), and L iPh gives (III) 14 and (IV) 76%. 
CPhj.N Pli with N aPh or K P h  gives CPh3-NHPh by 1 : 2- 
addition. Interaction with (I) is used to show the inter
conversions, BeCl2 +  2LiPh ->  B ePh, +  2LiCl, M nl. +  LiPh 

M nPhI +  L il, and M gl, +  ^ N M e 2-C,H4Li -> Li I +  p- 
NMe,-C0H 4-MgI. />-NMe2-C0H 4-MgI with (I) gives (III), p- 
NMe2-C0H 4Li with (I) gives phenyl-p-dimelhylaminophenyl- 
styrylcarbinol (75%), m.p. 131°, and (III) (12%). It. S. C.

VIII.—A N A LY S IS .
Rapid preliminary determination of m.p.—See A., 1941, I, 

484.
Advances in microchemistry. I. Quantitative organic 

micro-analysis. H. R oth  (Angew. Chem., 1940, 53, 441— 
450).— Recent work (145 references) on micro-balances and 
on the following determ inations is summarised briefly : 
C, H, O, N, halogens, S, P, As, metals in org. compounds, 
equiv. wt., active H ; the CO, OMe, OEt, NHAlk, OAc, and 
CMe'jgroups and double linkings; the sap., I, and d ieneva ls.; 
and of mol. wt. by the b.p. elevation, f.p, depression, osmotic 
pressure, and v.p. methods. J. G.

Systematic qualitative organic micro-analysis. Improved 
apparatus for micro-preparative work. H. K. Alber (Ind. Eng. 
Chem. [Anal.], 1941, 13, 656— 658).—The construction and 
operation of the following are described : an improved balance 
for micro-preparative work, sensitive to  0-1 mg., based on the 

• Friedrich torsion spring micro-balance; a  m icro-m ortar and 
pestle for grinding small quantities of m aterial (data are 
presented on recoveries of materials of varying hardness) ; 
a combined separatory and sedimentation funnel, which has a 
small sediment collector in the stopcock. J. D. R.

Removal of nitrogen oxides in semi-micro-determination of 
carbon and hydrogen. P . J. Elving and W. R. McElroy (Ind. 
Eng. Chem. [Anal ], 1941, 13, 660— 663).—The defects in the 
use of PbO a in org. combustions are discussed, and suggested 
substitu tes are described. Various metals and oxides re
move N oxides satisfactorily bu t are excluded as they  give 
low C and H  vals. The use of a solution of K M n04 in H 2S04 
between the H „0  and C 02 absorption tubes gives improved 
results, and is considered to  be better and cheaper than  P b 0 2; 
th is also simplifies the tube filling. J . D. R. ”

Report on recommended specifications for microchemical 
apparatus. Carbon-hydrogen and Dumas nitrogen. G. L.
Royer, H. K. Alber, L. T. H allett, W. F. Spikes, and J. A. 
K uck (Ind. Eng. Chem. [Anal.], 1941, 13, 574—580).— 
Specifications for various units for the C-H  and Dumas N 
determ inations by the Pregl technique are illustrated fully.

L. S. T.
Modifications in the combustion micro-method for carbon 

and hydrogen. G. L. Royer, A. R. N orton, and O. E . Sund- 
berg (Ind. Eng. Chem. [Anal.], 1940, 12, 68S—690).—A 
detailed description is given of an autom atic combustion 
furnace controlled by tim e switches, and of modifications in 
the  H 20  and C 02 absorption tube assembly which adap t the 
norm al C and H  determ ination apparatus to  the new auto
m atic furnace. The use of one-rate autom atic combustion, 
ground-glass joints for connecting th e  absorption tubes, 
weighing the tubes filled w ith 0 2, simplification of filling, 
elim ination of preheater, and shorter intervals for the weigh
ing of the absorption tubes make the procedure applicable 
to  routine industrial analysis. J. D. R.

Effect on selenium on the Kjeldahl digestion. R. B. Brad- 
stree t (Ind. Eng. Chem. [Anal.], 1940, 12, 657).—In  the 
K jeldahl determ ination of N, the use of Se catalyst, alone 
or w ith F eS 0 4 or CuS04, causes a loss of N, and quantities 
>0-25 g. should no t be used. J . D. R.

Micro-Kjeldahl determination of nitrogen. E. P. Clark (/ . 
Assoc. Off. Agric. Chem,, 1941, 24, 641—647).—A pparatus 
(digester; Parnas-W agner type still) and standard procedure 
are recommended. The sample is weighed on tared cigarette 
paper, which is digested w ith the sample, Hg is removed by 
addition of N a2S20 3 with the alkali, and the N H 3 is collected 
in 4%  aq. H 3B 0 3 and titra ted  (Me-red) with 0-02n-HC1. By 
using Friedrich’s modification (A., 1933, 621) N in compounds 
containing N-N, NO, and NOs groups m ay be determined 
w ith precision. A. A. E.

Micro- and semi-micro-Kjeldahl method for the determin
ation of nitrogen. F. Acree, jun. (J. Assoc. Off. Agric. Client., 
1941, 24, 648—651).—Satisfactory results were obtained by 
using Clark's procedure (preceding abstract) for the deter
mination of N in 15 compounds, employing 5—20-mg. samples.

A. A. E.
Direct determination of oxygen in organic compounds by 

hydrogenation. III. Reduction mechanism on the nickel-thoria 
catalyst. K. Morikawa, T. Kimoto, and R . Abe (Bull. Chem. 
Soc. Japan, 1941, 16, 229—232; cf. A., 1941, II , 157).— 
CO -f C 02 produced in the cracking zone a t  950° are reduced 
on the N i-TliO , catalyst in  H 2 a t  350°; relations between 
tem p, and equilibrium consts. of the reactions CO +  3H2 =  
CI-I4 -f- H 20  and C 0 2 4- 4I-I2 =  CH4 -f  2H 20  are discussed. 
Sucrose, cellulose, lignin, and brown coal of Jarahinohl mine 
(Manchoukuo) are decomposed a t  various tem p, in  H 2 and 
% O evolved as volatile O compound is m easured; little 
change resulted from varying the tim e of reaction between 
10 and 30 min. Classification of O bonds in th e  samples is 
recorded; e.g., sucrose affords 72-73% of alcoholic O, 18-18% 
of pyran- or furan-O, and 9-09% of etheric O, of the to ta l 
0 (51-43% ). A. T . P.

Analytical investigation of hydrocarbon mixtures by means 
of Ram an spectra. Detection of paraffins and defines with 
straight and branched chains. J . Goubeau and (Frl.) V. von 
Schneider (Angew Chem., 1940, 53, 531—535).—The method 
previously described (cf. A., 1938, II , 120) has been applied 
to the analysis of 12 hydrocarbon fractions. The data  are 
presented in detail and include a  table comparing the Ram an 
frequencies of the fractions w ith  those of 18 pure hydro
carbons. C. R. H.

Determination of alcohols in dilute aqueous solution. R.
Skrabal (Z. anal. Chem., 1940, 119, 222— 226).—Modifications 
of and improvements in the Fischer—Schmidt method (A., 
1926, 632) are described. I t  can then be extended to  un 
saturated alcohols. Cylinder N2, freed from 0 2, replaces C 0 2, 
and the absorption flasks arc fitted w ith sintered-glass discs 
to  facilitate absorption. D etails of procedure, and da ta  for 
PrO H  and allyl alcohol, are given. L. S. T.

Distinction and identification of n- and iso-propyl alcohol 
with mercuric sulphate. G. Deniges (Bull. Trav. Soc. Pharm. 
Bordeaux, 1938, 76, 72— 77; Chem. Zenlr., 1938, ii, 3960).— 
On warming, H gS04 solution and PrfO H  give a  white pp t. 
(spherical and radial aggregates under the microscope), which 
tu rn s brown on addition of N H 3. Under similar conditions 
P rQOH gives pale yellow needle crystals in 4— 5 min. Addi
tion of 2— 3 drops of Br before warming accelerates and 
inhibits pptn. w ith Pr0OH and P raOH, respectively.

A . J . E . W .
Potentiometric determination of mercaptans in aqueous 

alkaline solution. M. W. Tamele, L. B. Ryland, and V. C. 
Irvine (Ind. Eng. Chem. [Anal.], 1941, 13, 618—622).—The 
m ercaptan in N-NaOH—0-05N-aq. N H 3 is titra ted  w ith 
standard A gN 03 w ith a Ag electrode, and the e.m.f. of the 
cell formed by th is solution in contact with a  standard 
reference electrode (e.g., Hg-O-lN-NaOAc) is plotted against 
ml. of A gN 03. The method is sp. for m ercaptans; usual 
im purities accompanying these in petroleum products do no t 
interfere. J . D. R.

Cerate oxidimetry. Determination of glycerol. G. F . Smith 
and F. R. Duke (Ind. Eng. Chem. [Anal.], 1941, 13, 558— 
560).—The procedure detailed depends on the reaction C3H 80 3 
+  8H2Ce(C104)6 +  3H 20  =  3H C 02H  +  8Ce(C104)3 +  
24HC104. The excess of H 2Ce(C104)„ is determined by 
titra tion  with N a?C20 4 (nitro-o-phenanthroline). A potentio
metric end-point is thus avoided. O ther advantages over the 
K 2Cr20 ,-F e S 0 4 method are th a t the tim e required for oxid- 
a tio n o f  the glycerol (I) is reduced from 180 to  15 min., and 
th e  reaction tem p, from 90— 100° to  50—60°. Oxidation of 
(I) can also be effected by means of (NH4)2Ce(S04)4,2H20  in 
0-5m-H2S 04. The two m ethods compare favourably w ith 
existing procedures. L. S. T.

Determination of «-glycerophosphates in aqueous solution 
by lead tetra-acetate. D. J . W orm ith and J . J. Rae (J. Amer. 
Chem. Soc., 1941, 63, 2523—2524).—Optim um am ounts of 
HC1 and H sO are described for determ ination of m ixtures of 
Ca or Ba a- and ¿¡-glycerophosphates by Pb(OAc)4-A cOH .

R . S. C.
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Methyl esters of the higher fatty  acids. Separation of small 
quantities by fractional distillation. F . W. W ym an and C. 
Barkenbus (Ind. ling. Che.ni. [Anal.], 1940, 12, 658— 661).—  
D etails arc given of th e  construction and operation of a 
spinning band fractionating column. Me octoate, decoate, 
laurate, m yristate, palm itate, and stearate  have been purified 
by this.colum n, 1— 5 g. of m aterial being used. Separation 
is good, and n*$ vals. are given for th e  esters. The method 
can be used for analysis of mixed esters formed from fa tty  
acids from natu ra l oils, even when only 1— 2 g. of th e  acid is 
available. J . D. R.

Polarographic determination of ascorbic acid. M. M. K irk 
(Ind. Eng. Chem. [Anal.], 1941, 13, 625— 626).—The deter
m ination of ascorbic acid a t  a  dropping H g electrode using a 
2%  H PO a solution as ex trac tan t is described. J . D. R.

Errors of Munson and W alker’s reducing-sugar tables and 
the precision of their method. R. F . Jackson and E . J. 
McDonald ( / .  Assoc. Off. Agric. Chem., 1941, 24, 767— 788, 
and J . Res. N at. Bur. Stand., 1941, 27, 237— 255).— Dis
crepancies betw een Munson and W alker’s (A., 1906, ii, 634) 
and H am m ond’s (B., 1940, 889) reducing-sugar tables are 
a ttribu ted  to  contam ination of th e  Cu20  w ith org. m a tte r ; 
H am m ond’s vals. are confirmed. F or th e  determ ination of 
Cu the iodometric method was principally used, N H 4CNS 
being added near th e  end of the titra tion . Schoorl and 
Regenbogen's modification of th e  KMnO, m ethod (A., 1917, 
ii, 222) gives accurate results. D eterm ination of CuaO by 
dissolution in H Cl-aq. K 2Cr20 7 and titra tion  w ith F eS 0 4 (o- 
phenanthroline) approaches in precision th e  iodom etric method 
very  closely a t  the  median and lower concns. of sugar.

A. A. E.
M icro-determination of glucose, free and conjugated 

glucuronic acid. Use of Saccharomyces sake No. 6 as ferm ent
ative yeast.— See A., 1941, I I I ,  947. 

Detection and determ ination of mono- and di-ethanolamine.
I. S. Shupe J .  Assoc. Off. Agric. Chem., 1941, 24, 754— 757).—  
The colour tes ts  described are modifications of R im ini’s and 
Simon’s tests for prim ary aliphatic and sec. amines, using Na 
nitroprusside, N aH C 03, and COMe2 or MeCHO, respectively. 
D eterm ination is accomplished by prep, and weighing of the 
/>-C6H4B r-S02 derivatives, extracting th a t  of N H  ([CH2] 2 ■ O H ) 2 
from an alkaline (NaOH) liquid w ith CHC13, and extracting  
th a t of N H 2-[CH,]2-OH similarly from th e  acidified residual 
liquid. B lank determ inations are m ade w ith th e  reagent. 
The procedure is designed to  minimise form ation of th e  di- 
sulphonylm onoethanolamine, which is insol. in alkali. An 
aq. ex trac t of cosmetic creams is first extracted  w ith CHC13 
after addition of acid or alkali (not N H 3). A. A. E.

Micro-determination of betaine and choline. I. Reifer (New 
Zealand J .  Sci. Tech., 1940, 22, B, 111— 116 ; cf. Blood and 
Cranfield, B., 1937, 174).—A neutral solution (3 c.c.) of 
choline (I) (0-1— 5-0 mg.) is trea ted  w ith 10% K I3 (5 c.c.) a t 
<  10°. A fter 3 hr. a t  0° the pp t. is centrifuged and a  suspen
sion of Al(OH )3 (0-5 c.c.) introduced as a  top  layer. A fter 
centrifuging, the supernatan t fluid is removed and th e  reagent 
washed from the walls of the tube. Al(OH)3 is removed w ith 
cold 5%  H 2SO, (2 c.c.), the fluid removed after centrifuging, 
and the pp t. dissolved in 90% E tO H  (1— 3 c.c.). I  is deter
mined titrim etrically . Glycine betaine (ID (0-3— 5-0 mg. 
in 3 c.c. of 10% NaCl) is trea ted  w ith H 3P 0 4 (0-5 c.c.) and ICI3 
(1 c.c.). A fter 3 hr. a t  —5° to  —10° th e  pp t. is freed from 
periodide and H 3P 0 4 and titra ted  as above. In  mixtures, 
only (I) is determ ined by the former procedure whereas both
(I) and  (II) are pp td . quantita tively  in th e  la tte r. E rro r 
± 2 % . The method is applied to  the  determ ination of (I) 
and (II) in p lan ts and is lim ited by th e  facts th a t NHMea, 
NMe3, some cyclic bases, and alkaloids are pp td . by K I3, 
th a t  the  composition of the  pp t. depends on th e  betaine, and 
th a t  some betaines are pp td . in neutral solution w ith (I).

J . L. D.
Determ ination of leucine and valine by the method of 

From ageot and Heitz. E. D. Stacheeva-Kaverzneva (Bio- 
chitnia, 1940, 5, 513— 520; cf. A., 1940, II , 269).—The 
m ethod is applicable to  th e  determ ination of valine and 
leucine, separately, in pure solutions, b u t n o t to  m ixtures of 
the acids such as occur in protein  hydrolysates even after 
fractionation of the Cu salts. W. McC.

Determ ination of amino-acids with nihhydrin. A. I . Vir- 
tanen, T. Laine, and T. Toivonen (Z. physiol. Chem., 1940, 
266, 193— 204; cf. Abderhalden, A., 193S, II , 212).— Free

alanine (I), valine (II), leucine (III), iioleucine (IV), phenyl
alanine (V), and methionine (VI) b u t no t the other N H a-acids 
of protein or peptides rapidly give theoretical yields of corre
sponding N-free aldehydes when heated in aq. solution w ith 
I<H2P 0 4, NaCl, and ninhydrin, N H 2-CHR-COaH yielding 
R-CHO. The aldehydes are distilled in to  aq. NaHSOa and 
determ ined iodometrically. In  m ixtures of N H a-acids (protein 
hydrolysates), (I) is separately determ ined because of the 
volatility  of MeCHO, (V) by  K apeller-Adler’s m ethod (A., 
1933, 1094), and (VI) by  B aernstein’s method (A., 1932, 1149). 
Application of th e  procedure to  the analysis of zein gives 
results in agreem ent w ith those obtained by  other methods, 
b u t N  contents from (I), (II); (III), and (IV) of ovalbumin 
(7-3 and 15-9% of to ta l N) and caseinogen (5-6 and 14-3% of 
to ta l N) are >  those otherwise determ ined. W. McC.

Determ ination of sulphanilamide derivatives.—See A., 1941, 
I I I ,  1043.

Determ ination of benzocaine and its separation from  acet- 
anilide. E. H. Wells (J. Assoc. Off. Agric. Chem., 1941, 24, 
736— 739).—W ashed CHC13 ex tracts of the aq. m ixture are 
shaken with successive portions of 6n-H 2S 0 4, combined, and 
evaporated nearly to  d ryness; th e  NHPh-OAc is hydrolysed 
and titra ted  by  th e  A.O.A.C. brom ide-brom ate m ethod. The 
H aS 0 4 solution and washings are trea ted  w ith aq. B r in excess, 
the excess being determ ined iodom etrically and th e  wt. of 
£-N H 2-C„H4-C02E t calc. Recoveries were 98-9— 100-3 and 
98-2— 108-0%, respectively. A. A. E .

Detection and estim ation of dihydrorotenone in the hydro
genation products of rotenone. L. D. Goodhue and H. L. 
H aller (Ind. Eng. Chem. [Anal.], 1941, 12, 652— 654).— The 
detection and  determ ination depend on th e  red colour pro
duced by  dihydrorotenone w ith a  reagent of N aNO a-E tO H - 
K OH  followed by  H aS 0 4. T he colour produced is compared 
photom etrically w ith  a standard  of similar and  known concn. 
Rotenone interferes, b u t the non-toxic by-products of catalytic 
reduction, rotenonic acid, dihydrorotenonic acid, and  dihydro- 
rotenol, do no t interfere. J . D. R.

Photo-electric estim ation of indole. C. B. Allsopp (Bio- 
chetn. J ., 1941, 35, 965— 966).;—The transien t colour produced 
by  indole solutions in presence of acidified, alcoholic p- 
NMe2-C0H 4-CHO is m easured in a  H ilger “ A bsorptiom eter." 
I t  is employed for concns. up to  0-002 % of indole and the colour 
is fully developed by  heating rapidly ju s t to  the  b.p.

H . G. R.
Colorimetric determ ination of indolyl-3-acetic acid.— See 

A., 1941, I I I ,  939.
Determ ination of piperazine. IT. A. Castiglioni (Z. anal. 

Chem., 1940, 119, 118— 120; cf. A., 1939, II , 398).— Alcoholic 
solutions of piperazine (I) are trea ted  w ith  excess of CSa-  
E taO (1: 1), warmed slightly, and kept. (I)in  CHC13 is treated  
w ith CSa alone. The pp t. is washed repeatedly w ith  small 
quantities of E tO H -E taO or CHC13, according to  th e  solvent 
used, dried a t 105°, and weighed as C4H ]0N2,CS2. The method 
can be used to  determ ine (I) in presence of (CH2),N 4, which 
gives no ppt. w ith CS2. Owing to  th e  excessive tim e required 
for th e  complete pp tn . of (I), D ragendorfi’s reagent (KI +  
B il3) is unsatisfactory. L. S. T.

Influence of concentration and acid content on crystal
form. L. R osenthaler (Pliarm. Acta Ilelv., 1940, 15, 257— 
265).—The influence of concn. of base and HC1 on th e  form 
of the ppts. obtained by  adding (solid) K 4Fe(CN) 0 to  solutions 
of 15 bases (synthetic drugs) is described. E . H . S.

Colorimetric determination of pilocarpine and its separation
from other alkaloids. I. S. Shupe (J. Assoc. Off. Agric. Chem., 
1941. 24, 757— 766).— Pilocarpine (I), a fter hydrolysis of the 
lactone group w ith alkali in presence of N aHSOj to  avoid 
oxidation, is retained in aq. solution and separated from other 
alkaloids by  extraction of the la tte r  w ith CHC13, followed by 
acidification and extraction of (I) w ith CHC13. I t  m ay  then 
be determ ined volum etrically (1 ml. of 0-02N-acid — 4-16 mg.) 
or colorimetrically. H elch’s reaction involving th e  formation 
of (I) perchrom ate, which, unlike HCrOj, is sol. in C8H a and 
CHC13, is employed, colour in tensity  measurem ents being 
made, e.g., by  means of a Clifford type neu tral wedge photo
meter. The colour is stable for > 2  hr. when protected from 
light. AcOH is m ost suitable for acidification during develop
m ent and extraction of th e  colour. Recoveries were : 97-0-—
98-6% (volum etric); 97-6—99-0% (colorimetric). A. A. E.
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Page Line
263 25* For "  (II) ” read “ (V).”
264 —  Following line 2 , in  fortuities (VI) and (IX) the vertical bond at the left o f ring ( a )  should be omitted. 
328 —  In  formula (A) the single bond in  the central ring at the lower right side should be a double one.

* From bottom .
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