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Chem ical hom ology. J . K. S e n io r  (J. Org. 
Chem., 1938, 3, 1—10).—A discussion. Previous 
definitions of homology are unsatisfactory because of 
the attempt to limit the term only to useful and 
instructive cases. A general definition is proposed 
together with modifications which enable types of 
homology to be classified and any particular type to 
be designated. Suitable nomenclature is suggested. 
Illustrations of the system are given. H. G. M.

L arge m olecules in  synthetic  organic chem 
is try . G. 0. Curmic (J. Franklin Inst., 1938, 226, 
187—202).—A general account. K. W. P.

D etection of rad ica ls  in  the chem ical decom 
position  of alkyl iodides. II. v a n  T assel  (Natuur- 
wetcnsch. Tijds., 1938, 20, 83—85).—C2H4 poly
merises a t 300° in presence of E tI and Hg vapour. 
The rate of polymerisation oc the conens. of C.,H4 
and EtI. S. C.

Reaction of oxygen a tom s w ith  m ethane.
E. W. R. S teacie and N. A. D. P arlee (Canad. J. 
Res., 1938, 16, B, 203—209).—0 atoms (produced 
by a discharge-tubc method) and CH4 at 37—330° 
give CO and a smaller amount of C02, but no C2H G 
or higher hydrocarbons. The activation energy is 
8 kg.-cal. The reaction is thus : O CH4 -> H20  +  
CH2; CH2 +  0 ->  CH,0 ; CH2 +  20 -> HCO,H; 
CHjO +  O -> CO +  H20  ; HC02II +  O C02 +  
H20. Formation of CH2 must be slower than the 
oxidation of CH20  and HC02H, as these products 
were not isolated. The reaction, CH2 '+  CH4 -> C2H 8, 
must have an activation energy >11—12 kg.-cal.

R. S. C.
O ptically active a liphatic  hydrocarbons. I).

D u v een  and J . K enyo n  (Bull. Soc. chim., 1938, [v], 
5, 1120—1126).—cZi-w-Propylsec.-butylcarbinol, b.p. 
70°/15 mm., obtained in 62% yield from MgBu^Cl 
and PraCH0, is transformed by 0-CBH4(C0)20  in 
C'jHjN at 60—70° into d 1 - n -y) ropy Is cc.-b utyl H 
phthalate, m.p. 52°. This is resolved by brucine in 
COMe2 into (-\-)-n-propylneo.-butylcarbinyl II phthalate, 
m.p. 55°, f ijy ,!  +1713° in C5H 5N, +  15'8° in 
CHC13, +19-9° in CS2 (other vals. recorded) [brucine 
salt (I), m.p. 159° (decomp.)], hydrolysed (KOH) to 
(-\-)-n-pro2Jylsec.-butylcarbinol, b.p. 70°/16 mm., [a]5461 
+  10-60°. Treatment of the alcohol with I  and red 
P followed by Zn-Cu in E t20  yields (-j-)-y-methyl- 
lieptane, b.p. 118°, [a]|2oi +0-72°, which thus has been 
very extensively racemised during the final changes. 
Treatment of the mother-liquors from (I) by strych
nine leads to (—)-n-propyl8ec.-butylcarbinyl II phthal
ate, m.p. 51—52°, [a]M01 —17-2° in CHC13 (strychnine 
salt), whence (—)-n-propylscc.-bulylcarbi7iol, b.p. 70°/ 
16 mm., — 5-23°. cZZ-Ethylsec.-butylcarbinol,

b.p. 58—60°/15 mm., obtained in 65% yield from 
MgBu^Cl and EtCHO, yields isomeric ethylsec.-butyl- 
carbinyl H phthalates, m.p. 94—96° and 81—82°, 
respectively. Tho latter gives cryst. salts with 
brucine, strychnine, and quinidine by means of which 
it could not be resolved. The former is resolved by 
brucine in COMe2 into (-\-)-ethylseo.-butylcarbinyl II 
phthalate, m.p. 91—92°, —3-30° in CS2 (brucine.
salt, m.p. 161—162°), and (-)-ethylsec.-butylcarbinyl 
II phthalate, m.p. 91—93°, [a]54fil —3-6°. Resolution 
is effected more slowly through the quinidine salt. 
(—)-Ethylsec.-butylcarbinol, b.p. 51°/14 mm., [a]£Jal 
—0-67°, is transformed by S0C12 in light petroleum 
into %-chloro-y-mcthylhexane, b.p. 37°/15 mm., [a]gjM 
-1-19°. H. W.

A ddition of hydrogen fluoride to  the double 
link ing . A. V. Grosse  and C. B. L in n  (J. Org. 
Chem., 1938, 3, 26—32).—C2H4 when autoclaved 
with anhyd. HF at temp, between 0° and 90° and 
pressures between 10 and 20—25 atm. (depending on 
the temp.) gives EtF. The yield, based on the C2H4 
reacting, increases a t higher temp., and is >80%  at 
90° and 0% at —60°. By similar methods CHMe!CH2 
gives Pr^F, in accord with Markovnikov’s rule, and 
cyclohexcno gives cyclohexyl fluoride, the yields 
diminishing with increasing temp, and prolongation 
of reaction time. The reaction is not catalytic and 
takes place as readily in paraffin as in metal vessels. 
Addition of 0 004—0 03 mol. of BF3 per mol. of HF 
has no beneficial cffect. In all cases polymerisation 
products were formed. ci/cZoPropane at 25° gives 
Pr“F  and a little Pr^F. No reaction takes place 
between CHMelCH, and 50% aq. HF at 25° during 
18 hr. " H. G. M.

Peroxide effect in  the  addition  of reagen ts  to 
un sa tu ra ted  com pounds. XIX. A ddition of 
hydrogen b rom ide to  trich loroethylene. M. S. 
K harasch , J. A. N orton, and F. R. Mayo (J. Org. 
Chem., 1938, 3, 48 —54).—In presence of small 
amounts of A1C13 and of FeCl3, HBr adds to CHC1ICC12
(I) giving aa.$-trichloro-<x-bromoethane, b.p. I52°/760 
mm., from which (I) is recovered by means of Zn in 
hot EtOH, or NaOPh-EtOH. No addition occurs in 
presence of antioxidants even after prolonged illumin
ation. No addition of HI to (I) took place in an equi- 
mol. mixture in the dark or when illuminated, some 
CHC12-CH2C1 and I being formed in the latter case. 
In presence of air and peroxides HBr adds to (I) 
giving CHCL-CHClBr, the reaction being accelerated 
by light. H. G. M.

(a ) L a b o r a to r y  fu r n a c e  a n d  e x p e r im e n ta l  
e q u ip m e n t  fo r , a n d  (B) p e r fo r m a n c e  o f th e  c a ta 
ly s t  u s e d  in ,  th e  p r e p a r a t io n  of d iv in y l fr o m  
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alcohol, (c) Alcohols of the  series C5 and. C6, 
(d) aldehydes and ketones, and  (E) piperylene 
and am ylene in  the  p roducts  of cataly tic  decom 
position  of alcohols by the  S. V. Lebedev m ethod. 
(F) U tilisa tion  of ^.-butylene obtained in  
divinyl synthesis from  alcohol. S. V . L e b e d e v  
[with N. Z. An d r e e v , J . A. Go rin , I. K . Gorn , S. G. 
K ibir k siitis , G. G. K o bljan sk i, A . M. K ogan , A . V. 
K ozlovskaja, V . P. K r a u se , M. A. K r u p u ish e v , 
I. A. L ivschitz, 0 . M. N eim ark , G. N . S ibirjak o va , 
J . M. S lo bo din , and I. A. V olshinski] (Trud. Gosud. 
Op. Zav. Sintet. Kautschuka, 1934, B, III , 7—16,
16—40, 41—44, 44—45, 50—68, 68—85).—(a ) Labor
atory and micro- (capacity 5 c.c. of EtOH) -furnaces 
and a furnace with reaction chambers of 1 m. length 
arc described. EtOH is preheated to 400—5259, 
passed over the catalyst,' the products are cooled, and 
uncondensed gases absorbed {e.g., in turpentine). 
(CH2:CH)2 and i£-C4H 8 are recovered by fractionating 
the solution and removing MeCHO -by passing through 
50% aq. NaOH.

( b ) The catalyst (composition not given), which is 
preferably of worm-like shape (diameter 1—3 mm.) 
and not compressed, consists of a dehydrogenating 
and a dehydrating substance (cf. B., 1930, 939). 
The furnace is of Cu or enamelled or Al-plated Fe; 
chambers of length 1 m. and 3 m. are compared. The 
unfavourable effect of E taO and H20, and the slightly 
favourable effect of 5—7% of MeCHO, are noted. 
Spent catalyst, which causes increase in the H2, 
MeCHO, and BuOH yields, is regenerated by admitting 
air into the catalyst chamber.

(c) Normal primary saturated alcohols (C5_c) are 
obtained.

( d ) COMe2, MeCHO, but-, croton-, valer-, hex-, 
and oct-aldehydes.are obtained.

(e ) The condensate from the prep, and the residues 
from the rectification of (CH2!CH)2 are rectified, the 
fractions of b.p. 30—45° isolated and united, and 
fractions of b.p. 35—37° and 37—40° collected. The 
diene and olefine (in each fraction) are brominated, 
the bromides separated, and piperylene and amylene 
regenerated. Condensation reactions are also de
scribed.

(f ) i/>-C4H 8 obtained as a by-product in the prep, 
of synthetic rubber from (CH2'CH);> is treated in the 
liquid phase with 72—75% H,S0., to yield 83% 
of Bu^OH and thence (with Ac20  and fused NaOAc) 
Bu^OAc. (CH2!CH)2 in ^-C4H 8 could be removed 
by Na but not by H2S04. The use of Cu or Pb 
apparatus is recommended. Ch. A b s . (c)

Acetylene and su lphuric  acid. J . Mil b a u e r  
(Arh. Hemiju, 1938, 1 2 , 73—83).—Pure C2H2 reacts 
with cone. H2S04, which is thereby coloured brown. 
The reaction is catalysed by HgS04, Se02, V20 5, 
AgoS04, and Mo03, but not CuS04, and is retarded by 
(NH4)2S04. R. T.

Alkylacetylenes and th e ir  add ition  p roducts.
XXVI. H alogenation of A“-hexinene in  m eth 
anol. J . J. V erbanc  and G. F. H e n n io n . XXVII. 
R eactions of d ialkoxyalkanes w ith  alkinenyl- 
m agnesium  b rom ides. A. L. K ra n zfe l d e r  and 
R. R. V ogt. XXVIII. R eactions of dialkyl- 
acetylenes. E. A. B r ie d  and G. F. H e n n io n  (J.

Amer. Chem. Soc., 1938, 60, 1711—1713, 1714—1716, 
1717_1719; Cf. A., 1938, II, 167).—XXVI. Cl2with 
CHICBu“ in MeOH leads to addition of Cl2 and MeOH. 
At 0—5° 20% of a.$-dichloro-Aa-hexe.ne (I), b.p. 60— 
61°/34 mm., and 24% of aa-dicMoro-pp-dimethoxy- 
hexane (II), b.p. 76—78°/2 mm., are formed by way of
a.-c)iloro-$-melhoxy-Aa-liexene (III). At 25—30° 18% 
of (I), 35% of (II), and 37% of aa-dichlorohexan-fi-one 
(IV), b.p. 64—-66°/10 mm., are obtained. The (IV) 
arises by addition of Cl2 to (III) and subsequent loss 
of MeCl (identified); its structure is proved by con
version by Ca(OCl)2 into CHC13 and Bu“C02H. In 
CC14 only (I) (25% yield) and a polymeride are ob
tained. Br in MeOH gives 92-5% of a(i-dibromo-Aa- 
hexene, b.p. 89—91°/30 mm. CCl:CBua and Cl2 in 
MeOH give 83% of «.-cliloro-fifi-dimethoxyhexane, b.p. 
77—80°/14 mm., converted by p-C6H4Me• S03H into
(III) (92-5% yield), b.p. 90—91°/65 mm., which with 
Cl2 in MeOH at 25—30° gives 60% of (II) and with 
j3-C6H4Me'S03H in aq. MeOH gives S2% of a-chloro- 
hexan-$-one, b.p. 73—74°/20 mm. MeOCl is not 
concerned in these reactions, for which an electronic 
mechanism is suggested.

XXVII. CHR(OR')2 with CBu“:C-MgBr gives, by 
elimination of MgBr-OR', a-ethoxy-, b.p. 90°/24 mm., 
and a-propoxy-A^-heptinene, b.p. 61°/4 mm., y-ethoxy- 
As-noninene (V), b.p. 105°/25 mm., and a-ethoxy-a- 
pJienyl-A^-heptinene (VI), b.p. 115°/4 mm. 
C5H 11-C:C-MgBr and CHMe(OEt)2 give 'i-methoxy- 
Av-noninene, b.p. 108°/40 mm. Similarly, 
CBu^iC'CHEt-OEt and CBu“:C-MgBr give -i}-ethoxy- 
Ai0-tridecadi-inene, b.p. 121°/4 mm., whereas 
CBua;C-CH(OMe)2 gives -t)-methoxy--r\-viethyl-A€-un- 
decinetie, b.p. 83°/4 mm. CHMe(OEt)2 with 
CH-C-MgBr and (:C-MgBr)2 gives CH-C-CHMe-OEt 
and (:C-CHMe-OEt)2, respectively. CHPh(OEt), and 
CH-C-MgBr give CH-C-CHPh-OEt. CH2(OPr)2“ and 
(:C-MgBr)2 give (:C-CH2*OPr)2. The yields vary 
greatly according to the acetal used. The prep, of 
CHEt(OEt)2, b.p. 122—123°, and CHMe(OEt)2 is 
modified. Addition of EtOH to CH;CBua and HgO- 
BF3 gives aa-diethoxy-A^-heptinene, b.p. 97—98°/10 
mm. C5H 11,C:CNa (prep, by NaNH2 in liquid NH3) 
and CHMe(OEt)2 give fi-cthoxy-A7-noninene, b.p. 
108°/40 mm. CBu“:C-CH(OEt)2 with MgEtBr and 
MgPhBr gives (V) and (VI), respectively, which 
proves the structure of the products.

XXVIII. Good yields of dialkylacetylenes are 
obtained from CHjGNa, NaNH2, and RC1 in liquid 
NH3 only if R  has a moderate mol. wt. The yield of 
A'-odadecinene, b.p. 163—164°/7 mm., is increased 
from 15 to 27% by 8 atm. pressure. Â -Tetradecinene,
b.p. 124°/15 mm., is prepared in 38% yield. 
C10H 21Br gives CH:C-C10H21 and C10H21-NH2. 
(:CBua)2 with H2-Raney Ni a t 3-7—1-3 atm. gives 
ti-C10H22, with Br-CHC13 gives dibromide fractions, 
b.p. 123—124°/17 mm. and 127—128°/17 mm., with 
Pr^OH (Hg catalyst) a t 80° gives decan-t-one, b.p. 
106—108°/27 mm., with M e0H-Hg0-BF3-CCl3-C02H 
gives impure ss-dimethoxydecane, b.p. 98—99°/10 
mm., with AcOH (Hg catalyst) gives z-aceioxy-Ae- 
decene, b.p. 95—97°/10 mm., and with (CH2-OH)2 
(Hg catalyst) gives 2-butyl-2-n-amyl-l : 3-dioxacyc\o- 
pentane \-dioxola,7ie\, b.p. 103—105°/10 mm. (CNS)2 
in CbH 6 with (:CPh)2 gives a cryst., m.p. 192—
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193°, and with (:C-CSH 17)2 an amorphous product, 
but (;CBua)2 does not react. R. S. C.

P inacols of p inacolin . H. J . B acker  (Rec. 
trav. chim., 1938, 5 7 , 967—988; cf. Delacre, A., 
1907, i, 579).—(BuvCO)2 with MgMel in E t20, followed 
by hydrolysis, gives only $$yzz-pentamethylhexan-y-
ol-8-one, m.p. 60°, but with excess of MgMel in PhMe 
yields a pinacol (I) of pinacolin, m.p. 69°. Reduction 
of pinacolin with Na +  H20  in E t20  yields a solid, 
m.p. 73-5—74-5°, which with HC1 gives an isomeric 
pinacol (II), m.p. 88°. Measurements of the rates of 
oxidation (to pinacolin) by Pb(OAc)4 in AcOH, and 
by (EtC02)4Pb in PrOH, and of the m.p. of mixtures 
of (I) and (II) show that the solid, m.p. 74-5°, is a 
mixture of (I) and (II) in the ratio 2 : 3. (II) is more 
stable to HC1 than (I), but both (I) and (II) with dil. 
H2S04 give pinacolin, CMe2!CMe2, and py-difcri.- 
butylbutadiene [also obtained by the action of PC13 
on (I) or (II)] (identified as the dibromide). With 
2>-N02*C6H4*CH0 and HC1, (I) gives an acetal, m.p. 
139—140°, but (II) does not react. I t  is concluded 
that (I) is the dl- and (II) the meso-form, the difference 
in properties being due to the large Buy groups. A 
by-product in the reduction of pinacolin is 
CMeBuy;CH,COBuy, identified by reduction 
[Al(OPr£)3], dehydration, and treatment with S02 in 
E t20 , giving the sulphone of CHBuy:CH-CBuy!CH2.

A. Li.
D eterm ination  of the  degree of u n sa tu ra tio n  

of the  h ig h er alcohols. V. G. S ch apo sch nik ov  
and N. A. K alinitscheva  (Trud. Gosud. Op. Zav. 
Sintet. Kautschuka, 1934, B, III , 110—117).— 
Analyses were carried out by hydrogenation, with P t 
and Ni catalysts, and by the Rosenmund Br titri- 
metric method (cf. A., 1923, ii, 886 ; B., 1924, 23).

Ch . Abs . (e)
Iso la tion  of the  in te rm ed ia te  p ro d u ct in  the 

cataly tic  isom érisa tion  of d ipropenyl glycol.
L. Martin ea u  and J . W ie m a n n  (Compt. rend., 1938, 
2 0 7 , 243—245).—Dipropenyl glycol a t 130° in 
presence of Cu deposited on Th affords dibutyryl (I) 
(50% yield), b.p. 65°/17 mm. At 110°, besides (I), 
z-hydroxy-S-keto-A^-octadiene (II), b.p. 91°/13 mm. 
(30—40% yield), is formed. The Raman spectrum of
(II) shows lines due to two double linkings, one 
propenyl, the other terminal. J . L. D.

F ission  of (k-dimethyl-Av-hexine-[k-diol. A. T.
B abaja n  (J. Gen. Chem. Russ., 1938, 8 , 578—580).— 
(OH-CMe2-C:)2 yields OH-CMe2-C:CH and C0Me2 
when distilled from CaC2, C2H 2 and C0Me2 when 
distilled from K, and COMe2 and H20  when heated 
with CaC03. R. T.

C ondensation p roducts  of glycerol and  halo- 
geno- and  hydroxy-ketones. V. V. E vlam piev  and 
V. M. Zoroastrova (Utschen. Zap. Univ. Kazan, 
1937, 97 , No. 8, 71—82).—By shaking glycerol with 
C0Me-CH,X in presence of HC1 and Na2S04 or 
ZnCl2 the following cvcloacetals,
OH CH2 (j-H _Q^>CMe-CH2X; were prepared : X =  Cl,
b.p. 127—129714—15 mm. ; X =  Br, b.p. 134r— 
1350/14—15 mm. ; X =  I, b.p. 139—141°/13 mm. 
(decomp.); X =  OAc, b.p. 148—149°/11 mm.; with 

n* (a., n.)

aq. Ca(OH)2 it forms the compound X =  OH, b.p. 
153—154713 mm. J. J . B.

Com pounds of b ivalen t carbon . H. Sch eibler  
(Congr. int. Quim. pura apl., 1934, 9 , IV, 250—254; 
Chem. Zentr., 1936, ii, 2695).—Compounds {e.g., Na 
hydroxyethoxymethylene; cf. A., 1934, 390) and 
Cn (OR)2 {e.g., the acetals of CO; cf. A., 1936, 312; 
67; 1933, 491) must contain C11. A. H. C.

R earrangem en t of vinyl ally l e thers . C. D.
H urd  and M. A. P ollack (J. Amer. Chem. Soc., 
1938, GO, 1905—1911).—The change,
c h 2:c r -o -c h 2-c h :c h 2 -> c h 2:c h -[c h 2]2-c r o , by
pyrolysis, analogous to the arrangement of Ph allyl 
ethers, is realised. Vinyl allyl ether (I), b.p. 65— 
65-2°/733 mm., is best (51%) obtained from p-bromo- 
ethyl allyl ether (II), b.p. 68-5—69°/36 mm., and pow
dered KOH at 110—174°; a 12—19% yield is ob
tained from a<x-diallyloxyetiiane (III), b.p. 148—149°/ 
753 mm., and P20 5 in NPhMe2 or quinoline, and a 
trace by p-C6H4Me*S03H ; a trace is obtained by the 
action of Zn dust (not Na) a t 148° on pp-diallyloxy- 
ethyl bromide, b.p. 102—104°/23 mm. [prep, in 26-4% 
yield from CH2Br-CHO, CH2:CH-CH2-OH (IV), and a 
little H2S04]. 62—68% of (III) is obtained from 
MeCHO, (IV), and CaCl2 at 0°. OH-[CH2]2-ONa and 
CH2;CH*CH2Br at 100° give 77—81% of p-hydroxy- 
ethyl allyl ether, b.p. 63—64°/18—19 mm., which with 
PBr3 in EtOH-CgHgN gives 45% of (II). CH(OEt)3, 
COMe2, and a little p-CcH4Me-S03H in hot, abs. 
EtOHgive75%  of pp-diethoxypropanc, b.p. 113—115°, 
which with (IV) and a little p-CBH4Me-S03H gives 
38% of pp-diallyloxy- (V), b.p. 61°/26 mm., and 12% 
of $-ethoxy-$-allyl-propane (VI), b.p. 43—45°/26 mm. 
When heated with a little ^-C6H4Me-S03H, (V) gives 
allyl isopropenyl ether (VII), b.p. 87-5—88°/745 mm., 
also obtained similarly in poor yield from (VI). 
CH2Br-CHO, (CH2Br-CHO)3, (IV), and HC1 at 0° 
give 62% of a-chloro-P-bromoethyl allyl ether, which 
with MgPhBr in E t20  at 0° gives $-bromo-u.-phenyl- 
ethyl allyl ether, b.p. 129—130°/12 mm. (with some 
Ph2), converted by distillation with powdered KOH 
into a.-phenylvinyl allyl ether [a-allyloxystyrene] (VIII) 
(25% yield), b.p. 104—10o°/12 mm. With HC1- 
EtOH (I), (VII), and (VIII) give readily MeCHO, 
COMe2, and COPhMe, respectively. In boiling Ph20  
(252—255°; not a t 215—218°) (I) gives 50% of Ay- 
pentenal, b.p. 103—104°/749 mm. (dimedone com
pound, m.p. 98°), identified by conversion by 0 3-  
Ag20  into HC02H and C02H-[CH2]2-C02H. (VII) 
gives CH2!CH,[CH2]2,COMe quantitatively a t 255°, 
and some change occurs a t 200°. (VIII) gives 
CH^CH-fCHJ^COPh readily a t the b.p./760 mm., 
and some change occurs a t 175°. The effect of a-sub- 
stituents in the vinyl group is thus marked.

R. S. C.
C onjugated system s. V II. Synthesis and 

p ro p ertie s  of py-halide e th e rs  from  butadiene.
A. A. P etrov (J. Gen. Chem. Russ., 1938, 8 , 487— 
497).—(CH2!CH)2 in a no. of alcohols and PhS02-NBr2 
were shaken at —12°; the resulting ethers extracted 
with E t20  and treated with Cl2 or Br in CHC13 yielded 
the ethers CH2Br-CH(OR)-CHCl-CH2Cl (R =  Me, 
b.p. 97—97-5710 mm.; R =  Et, b.p. 104—104-5°/10 
m m .; R =  Bua, b.p. 130°/10 m m .; R =  CHzBvP, b.p.
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134—135710 mm.) or CH2Br-CH(OR)*CHBr-CH2Br 
(R — H, b.p. 141—141-5710 m m .; R == Me, b.p. 
120-5°/10 mm.; R =  Et, b.p. 127°/10 mm.; R =  
P r“, b.p. 137710 mm.; R  =  Bua, b.p. 146—146-57 
10 mm.; R =  Bup, b.p. 143-5—145°/10 m m .; R — 
CH2BuP, b.p. 154-5710 mm.). The ethers were 
boiled with KOH in EtOH in presence of quinol, to 
yield the ethers CH„:C(OR)-CX:CH2 (R =  Me, X =  
Cl, b.p. 64—67°/103~mm., X  =  Br, b.p. 48-5—49-57 
24 mm.; R =  Et, X  — Cl, b.p. 75—77°/86 mm., 
X  =  Br, b.p. 63-5—64724 m m .; R =  Bu“, X =  Cl, 
b.p. 66-5—67712 mm.; R  =  Bu^, X =  Br, b.p. 
65-5—66710 m m .; R =  CH2Bu^, X  =  Cl, b.p. 76-5— 
77°,' X  =  Br, b.p. 87-5712 mm.). These ethers 
readily polymerise, to yield resinous and rubber-like 
products, and are converted by dil. aq. H 2S04 into 
y-chloro-, b.p. 38-5°/80 mm., or y-bromo-Av-buten-$-one, 
b.p. 38-5—39712 mm. R. T.

Benzylfsothiocarbam ide and  its  application to 
the identification of organic  acids. S. V eibe l  
and H. Ltllelttnd (Bull. Soc. chim., 1938', [v], 5, 
1153—1158).—Benzylisothiocarbamidc hydrochloride, 
(I), obtained in 92% yield from CS(NH2)2 and CH2PhCl 
in boiling E t0H -H 20 , exists in two polymorphous 
modifications, m.p. 150—151° and 175—176°, respec
tively. Identical salts are obtained from each 
variety. For identification the acid is dissolved in 
10 c.c. or the requisite amount of H20  and the 
solution is neutralised to methyl-red with NaOH and 
then made slightly acid with HC1. The solution of
(I) in H20  is added and the mixture is kept at 0° 
until crystallisation is complete. I t  is crystallised 
from EtOH or EtO H -H aO. The following normal 
salts of benzylisothiocarbamidc are described : form
ate, m.p. 150—151°; acetate (-\- 1H>0), m.p. 135— 
136°; propionate, m.p. 151—152°; glycollate, m.p. 
146—147°; oxalate, decomp. 195—196° when slowly 
heated, 203° when placed in bath preheated a t 198°; 
ethylmahnate (-f2H 20), m.p. 120—121°; fumarate 
(4~1H20), decomp. 182—183°; benzene-o disulphon- 
ate, decomp. 205—206°. The following H salts are 
described : malonate, decomp. 145—146°; maleate, 
decomp. 173—174°; benzoate, m.p. 166-5—167-5°; 
cinnamate, m.p. 178—179°; o-bromobenzoale, m.p.
170—171°; salicylate, m.p. 147—148°; anisate, m.p. 
184—185°; anthranilatc, m.p. 142—143°; amygdalate, 
m.p. 164—165°; benzenes-ulphonate, m.p. 148—149°;
0-, m.p. 170—171°, and p-, m.p. 182—183°, -toluene- 
sulphonate; sulphosalicylate (1 : 2 : 3), m.p. 203— 
204°; sulphanilate, m.p. 187—188°; benzene-m-di- 
sulphonate, m.p. 163—164°. H. W.

K inetics of the  reaction  betw een benzyl ch lo r
ide and  fo rm ic acid.—See A., 1938,1, 463.

S tab ility  of fo rm ic acid d im er. E. A. M o e l-  
wyn-Hughes (J.C.S., 1938, 1243).—Calculation of 
th e . contribution of the dipole-dipole interaction to 
the energy of formation of the H bonds in HC02H  
dimer gives vals. sufficiently close to the observed val. 
(cf. A., 1928, 1084) to show the importance of electro
static effects for the stability of this intermol. complex.

H. G. M.
F ree  acetyl. G. S em erano  (Gazzetta, 1938, 68, 

343—352).—Electrolytic reduction of Ac2 at the 
dropping Hg cathode is normal in strongly acid sys

tems ; the current-potential graph is consistent with 
the mechanism Ac2 +  H -> COMe-CMe-OH (-> the 
pinacol).' In  neutral or feebly acid systems, however, 
two diffusion waves are shown, in which the second 
corresponds with reduction of MeCHO, presumably 
formed by the mechanism Ac2 -f- H  -> MeCHO +  Ac 
(-> A c2), I t  is suggested that free Ac is formed at 
the Hg surface (by dissociation of Ac2), and then 
reduced. E. W. W.

P re p ara tio n  of anhydrous acetates. M. R.
A dam s and A . W. D avidso n  (Trans. Kansas Acad. 
Sci., 1935, 3 8 , 129—130).—Anhyd. acetates (e.g., of 
Al, Zn, Cu, Fe) are prepared by electrolysing a solu
tion of an alkali or alkaline-earth acetate in AcOH 
(e.g., 10% NaOAc in AcOH) with an anode of the 
appropriate (activated) metal. Ch. A b s . (c)

G eneral m ethod  of tes ting  ethyl acetate . A. 
B ohanes (Chem. Obzor, 1936, 11, 71—73; Chem. 
Zentr., 1936, ii, 2761).—20 g. of ester are hydrolysed 
by 2n aq. KOH overnight or with warming and 
excess of KOH is titrated. EtOH is determined in 
the distillate. A. H. C.

(A) Synthesis and (B) rela tive  velocities of 
hydrogenation  of e s te rs  of oleic and  elaidic 
acids. A. K. P lisov  and U. P . Go l e n d e e v  (Rep. 
U.S.S.R. Fat and Margarine Inst., 1935, No. 2, 3— 
11, 12—21).—(a ) The following esters are described : 
Pr, b.p. 216—220°/I4 mm., P r \  b.p. 215—217°/14— 
15 mm., Bu, b.p. 223—227°/14—15 m., BvP, b.p. 
220—224°/12—13 mm., and alkyl, b.p. 218—221712— 
13 mm., oleate; Bu, b.p. 224—227°/14 mm., Bur, b.p. 
222—226°/12—13 mm., and allyl, b.p. 215—220°/ 
13—15 mm., elaidate. Oxides of N  (but not H 2S04) 
effect the oleic-elaidic change.

(b ) Oleic esters are slightly more readily reduced 
(Pd) and are therefore presumed to have the cis 
configuration. Ch. A b s . (c)

Catalytic hydrogenation  u n d e r reduced  p re s 
su re . I . H ydrogenation  u n d er reduced  p re s 
su re  of a rach is  oil and  of p-to luquinoline. R.
E scourrotx (Bull. Soc. chim., 1938, [v], 5 , 1184— 
1200).—Hydrogenation (Raney Ni on pumice) at 
350755 mm. of arachis oil gives white fumes and a 
product which solidifies when cooled and contains 
stearic and oleic acid. At 300°/55 mm. decomp, is 
also observed. At about 220°/50 mm. there is no 
marked change but the condensible products have a 
strong fluorescence. Treatment a t 180—190°/35 
mm. results in improved odour, diminution of the I 
val., and constancy of the CNS val. showing thus the 
transformation of linoleic acid or its isomeride into 
oleic acid. I t  is therefore possible to remove those 
components of the oil which are least digestible and 
tend most strongly to become rancid without affecting 
the essential characteristics. Hydrogenation (Raney 
Ni on pumice) of 6-methylquinoline a t 260°/atm. 
pressure is accompanied by some fission with pro
duction of NH3 and gives mainly 6-methyl-tetra- (I) 
with some -deca- (II) -hydroquinoline. At 250°/40 
mm. there is no trace of fission and very little (II) is 
formed whilst a t 200°/lo mm. the sole product is (I). 
Ag-pumice is a much less active catalyst and (II) is 
never produced in its presence. There is scarcely
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any fixation of H2 in a vac. or a t atm. pressure. At 
400° traces of indole derivatives are formed. In  
presence of Pt-pumice (I) is formed exclusively;
(II) is not formed at 200°/atm. pressure. H. W.

R eaction betw een etbyl acetoacetate and diazo- 
m ethane. F. A r n d t , L. L o ew e , T . S everg e , and
I. Tur e g u n  (Ber., 1938, 7 1 , [5 ] ,  .1640— 1644).— In 
the complete absence of OH-compounds reaction 
between CH2Ac-C02E t and CH2N2 occurs very slowly. 
In presence of MeOH a product is obtained the % 
composition of which accords with that of 
OMe-CMeiCH-COgEt but it has a low'OMe content. 
The isomeric impurity cannot be CHMeAc’COgEt 
since the product gives no reaction with FeCl3 and 
gives solely COMe2 when hydrolysed. I t  is identified
as the oxide ^^>C M e-C H 2-C02Et, since treatment
of the crude product with HC1 and subsequent 
fractionation gives the chlorohydrin, C8H 150 3C1, b.p. 
75°/l mm. H. W.

Photochem ical decom position of t-ascorbic 
acid. A. E. K ellie  and S. S. Zilva  (Biochem. J ., 
1938, 3 2 , 1561—1565).—Light from a Hg-vapour 
lamp causes the anaerobic decomp, of i-ascorbic acid
(I) but not that of deliydroascorbic acid (III) in 
phosphate buffer solution in quartz-distilled H20  at 
p a 7. In  the presence of 0 2, (I) decomposed more 
rapidly with ultra-violet than with visible light, 
particularly when a sensitiser such as methylene-blue 
or lactoflavin was added, formation of (II) coinciding 
with the disappearance of (I). In  the anaerobic 
decomp, of (II), formation of (II) or stimulation of 
photochemical change by sensitisers could not be 
detected. Acidity retards both aerobic and anaerobic 
decomp, of (I) by ultra-violet light.

T. P. D.
Ketol condensation of p-keto-esters w ith  

acyclic aldehydes. H. Ga ult  (Congr. int. Quim. 
pura apl., 1934, 9 , IV, 352— 359; Chem. Zentr., 1936, 
ii, 3295).—Reactions of CH2Ac*C02E t with acyclic 
aldehydes are reviewed (cf. A., 1934, 1332). Follow
ing Gault and Wendling (A., 1935, 65; 1936, 706; 
cf. A., 1936, 590), 30% aq. MeCHO and 
CHMcAc-C02E t yield after shaking for 8 hr. with 
KjCOa E t methyl-a-hydroxyethylacetoacetate, b.p. 
118—120°/14 mm. A. H. C.

C hloral derivatives of Isevulic acid. H. W. 
Coles (J. Amer. Pharm. Assoc., 1938,27,477—480).— 
Laovulic acid (1 mol.) and chloral (1 mol.) in presence 
of NaOAc (1 mol.) at 100° for 4 hr. yield p-chloral- 
Icevulic acid [y-keto-p-$'$'$'-tricliloroethylidene-n-valeric 
acid], m.p. 113-5° (p-nitrophenylhydrazone, m.p. 182°; 
semicarbazone, m.p. 205-5—206°; p-bromophenylhydr- 
azone, m.p. 161°; p-naphthylhydrazone, m.p. 188— 
189°; phcnylhydrazone, m.p. 174-5°; oxime, m.p. 
103—104°; ihiosemicarbazone, m.p. 177—177-5°), 
having no toxic or hypnotic action in rats. All 
m.p. are corr. F. 0 . H.

O xidation of d ry ing  oils and  cognate sub 
stances. IV. P ro p e rtie s  of the keto l group ing . 
R. S. Morrell and E. O. P hillips (J.S.C.I., 1938, 
5 7 , 245— 247).— The equilibrium mixture of 6-hydr
oxy- i-ketostearic acid (I) and i-hydroxy-O-ketostearic 
acid (II) in KOH-EtOH (cf. King, A., 1937, II, 48)

with 0 2 gives nonoic and azelaic acids quantitatively. 
Oxidation is less complete in 40% aq. KOH. 40% 
méthylation of the -CHiOH)* in (I), but practically 
none in the case of (II), occurs with HC1 in MeOH. 
Me2S04 followed by CH2N2 produces >50% méthyl
ation of the ketol group in (I) owing to tautomeric 
change. The méthylation products of (I) and (II) 
are relatively stable to 0 2 (25% oxidation in KOH- 
EtOH. Ethérification with (CH2-OH)2 gives similar 
results. Ot-Diketo stearic acid semicarbazone, m.p. 216° 
(decomp.), and p -bromophenacyl nonoate, m.p. 64-5°, 
are recorded.

T h erm al decom position of oxalates. I. F o rm 
a tion  of peroxides by the  th e rm a l decom position 
of oxalates in  a  vacuum . P. L. Gü n t h e r  and 
H. R ehaag (Ber., 1938, 7 1 , [J?], 1771—1777).—I t  is 
shown in the instance of Nd2(C20.,)3 that the thermal 
decomp. of oxalates in a vac. can lead to true peroxides 
which can be formally represented by the elimination 
of two mois, of CO from one C20 4 group per mol. 
Nd2(C20 4)3 thus affords Nd peroxydioxalato in 100% 
yield. The formation of peroxides from the oxalates 
of Na, Ca, Ba, and Tli is established qualitatively. 
The production of C02 during thermal decomp. is 
due to the secondary reaction, 2C0 -> CO., -f- C. 
The C gives a colloidal solution when the residue 
from the decomp. is treated with a suitable medium. 
The properties of such solutions are discussed.

H. W.
M aleic acid  production  : vapour-phase  oxid

a tion  of five-carbon olefinic acids. W. L. F aith  
and M. F. Y antzi (J. Amer. Chem. Soc., 1938, 60, 
1988—1989).—Passage of CHEt:CH-C02H or
CHMeICH*C02E t with air over V2Os on A1 at 71-1° 
gives up to 38-8 and 42-2%, respectively, of maleic 
acid (I) and C02 ; other acids and aldehydes are also 
formed. Tiglic acid a t 80-3° gives no (I). R . S. C.

R acém isation  d u rin g  esterification by diazo- 
m ethane. E. B e r g m a n n  and Y. Spr in z a k  (J. 
Amer. Chem. Soc., 1938, 60, 1998—1999).—(—)- 
C02H-CH2-CHBr-C02H and CH2N2 in E t20  give the 
¿¿-ester. The acid is not racemised by E t20-M e0H, 
nor the (—-)-ester by CH2N2. R . S. C.

M echanism  of the  cleavage of ethyl aa'-di- 
b rom oadipate  by  d iethylam ine. R . C. F u so n  
and W. E. Lu n d q u ist  (J. Amer. Chem. Soc., 1938, 
60, 1889—1893).—Cleavage of
meso-(CH2*CHBr;C02Et)2 (I) by sec. bases is best 
explained as occurring by way of aS-diradicals ; its 
occurrence depends greatly on the solvent used. E t2 
A1-cyciobutene-l : 2-dicarboxylate and NH Et2 in abs. 
EtOH at 100° gives Et.z l-diethylaminocyclobutane- 
1 : 2-dicarboxylate., b.p. 100—101°/2 mm. (picrate, 
m.p. 125—130-5°), which is too stable to be an inter
mediate in the cleavage referred to. NH2E t • and
(I) in C6H 0 at 100° give Et2 l-ethylpyrrolidine-2 :5- 
dicarboxylate (II), b.p. 108—109°/2 mm. (platini- 
chloride, m.p. 132-5—135-5°). In  EtOH (I) and 
NH Et2 give 27% of (II), no cleavage occurring; in 
COMe2 some, and in C6H 0 mainly, cleavage occurs.
NHMe2 and (I) give 35% of ^ i e < ^ ( C o Î t | - C H 2’ 
b.p. 114—115°/4 mm. R. S. C. 2
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Catalytic decarboxylation of p-keto-acids. S.
K aneko  (J. Biocliem. Japan, 1938, 2 8 , 1—18).— 
Spontaneous decarboxylation (at 37°) of hydroxy- 
fumaric acid (I) a t p a 4-2 is >  that a t p u 1-7. De
carboxylation of (I) and hydroxymaleic acid (II) a t 0° 
is catalysed by NH2Ph, the optimum pa being approx.
5-0 and 4-2, respectively. Data for the catalytic 
action of various org. bases on the decarboxylation of
(I) and (II) a t 0° and p a 4-2—4-3 are tabulated. With
(I), 4-aminoantipyrine (which also catalyses decarb
oxylation of CH2Ac'C02H) has the greatest catalytic 
action (optimum pB 3-6—5-0), the catalysis being 
partly inhibitied by AcC02H. F. 0 . H.

Typical exam ples of applications of po lari- 
m etry  in  chem istry . M. P ariselle  (Congr. int. 
Quim. pura apl., 1934, 9, II, 415—427 ; Chem. Zentr., 
1936, ii, 2328).—The formation of ferritartaric acid (I), 
C4H30 6Fe, from tartaric acid and Fe(N03)3 is indicated 
by [a], which is max. for equimol. mixtures. The 
reaction is reversible but (I) is obtained on neutralising 
free H N 03 as an ochre-yellow ppt. yielding a Nax salt. 
Salts (C4H40 6Na3)Fe and (C4H30 6Na2)3Fe are also 
formed. Narcotine and hydrastine are lsevorotatory 
in neutral, dextro- in acid or alkaline, solution.

A. H. C.
R are -ea rth  ta r tra te s  w ith  an tim onyl and 

po tass iu m  ch loride.—See A., 1938, I, 501.
Synthesis of cii-xylomethylonic acid. O. W ic h - 

terle  (Coll. Czech. Chem. Comm., 1938, 253—258).— 
Oxidation. (KMn04 at 0°) of dl-Cu a-hydroxy-A*3- 
pentenoate and acidification yields ¿Z-xylomethylonic 
acid (brucine salt, m.p. 183—184°, [a]g* —25-8° in 
H20) which readily lactonises on evaporation, and is 
oxidised (HN03) to ¿¿-tartaric acid; it could not be 
epimerised by C5H 5N to the acid obtained by oxidising 
p-angelicalactone (Thiele et al., A., 1902, i, 156).

A. Li.
D erivatives of g lycuronic ac id . IX . Synthesis 

of aldobionides and  the  re la tionsh ip  betw een 
the  m olecu lar ro ta tio n  of derivatives of acetyl- 
a ted  aldoses and  u ron ic  acids. W. F. Goebel  
and R . E. R eev es  (J. Biol. Chem., 1938, 12 4 , 207— 
220).—Me a -hep ta  - a cetylcello biuron ate (A., 1935, 
1168) in CHC13 and AcOH-HBr give, after removal of 
solvent and HBr in vac., Me tx-broniohexa-acetylcello- 
biuronate [designated a on Hudson’s nomenclature], 
m.p. 200° (decomp.), [a]f,4 +99-4° (all rotations in 
CHC13), which with Ag20  in MeOH-CHCI3 gives Me 
hexa-acetylcellobiuronate $-methylglucoside, m.p. 200°, 
Mi? —27-2°, or with ?>N 02-CgH4-CH2-0H the corre
sponding p-p-nitrobenzylglucoside, m.p. 199—200°, 
IaId —41-7°. The aldobiuronic acid of gum acacia 
(A., 1930, 66), 6-P-glycuronosidogalactose, is now 
named acaciabiuronic acid. Me aeaciabiuronate (I) 
with Ac20-C 5H 5N gives the first hepta-acetate (II) 
(cf. A., 1938, II, 45) [converted in Ac20-ZnCl2 into a 
second hepta-acetate (III), m.p. 195—197°, [a]g +46-5°], 
and & third hepta-acetate (IV), [a]u +15-7°. Probably
(II) and (III) are an a and p isomeric pa ir; (IV) may be 
a mixture. Me bromohexa-acetylucaciabiuronate, m.p. 
201—202°, [«]» +194-7° [from (II)], with AgOAc in 
CHC13 gives a fourth hepta-acetate of (I), m.p. 110— 
112°, [«]** +92-1°, and with Ag20  in CHCl3-MeOH 
a first methylqlucoside (V), m.p. 134-5°, [a]^ +86-4°,

of Me hexa-acetylacaciabiuronate (probably a), of 
which a second methylglucoside (VI), m.p. 140°, [a]”  
—58-8°, is also obtained from acaciabiuronic acid and 
MeOH-HCl, followed by acetylation. These are 
presumably not an a-p pair, but are of different ring 
structures. The velocity coeffs. of their hydrolysis 
suggest that the galactose portion of the acaciabiuronic 
acid mol. has in (V) a pyranose and in (VI) a furanose 
structure. Relations between M[a] of saccharides 
and of uronic acids are tabulated; their is an approx. 
const, change on the conversion of terminal CH2-OAc 
into C02Me. E. W. W.

E xcretion  of m enthoglycol glycuronate by 
rab b its  a fte r  consum ption  of citronellal. R. 
K uhn and I. Low (Z. physiol. Chem., 1938, 2 5 4 , 
139—143; cf. A., 1937, II, 321; Barbier and Leser, 
A., 1897, i, 537).—The urine of rabbits given an aq. 
emulsion of citronellal or mentliane-3: 8-diol by 
stomach tube contains the d -glycuronate, C16H 280 8 
H 20, m.p. 192° (decomp.), [a]?,5 —15-2° in EtOH of 
the diol [Me ester, m.p. 193—194°, -j-JMeOH, m.p. 
196°, [a]“  —10° in EtOH, and its triacetate, m.p. 
171—172°, [«]* -2 0 °  in CHC13 [Ac groups in the 
glycuronic acid residue]; p-bromophenacyl ester, 
C24H3j0 9Br-|-H2O, m.p. 189°), the acid being united 
to the diol through its sec. OH. The diol is obtained 
from citronellal by shaking for 48 hr. a t 37° with
0-5% HC1. W. McC.

P re p ara tio n  of ri-galacturonic acid from  
rf-galactose. II. M. S ell  and K. P. L i n k  (J. Amer. 
Chem. Soc., 1938, 6 0 , 1813—1814).—Prep, of dii’so- 
propylidene-cZ-galacto.se (when pure, has b.p. 130— 
140°/0-01—0-001 mm., [a]“  -54-7° in CHC13) from a-d- 
galactose, and of K dhsopropylidene-iZ-galacturonate, 
m.p. 200—205° (decomp.), [«]§• —61-1° in H20 , the 
free acid, m.p. 157°, [ajg1 —84°, and ¿-galacturonic 
acid, decomp. 159—160° (sinters a t 110—111°), [a]g* 
+98° -> 50-9° in H20, therefrom is improved to give 
76—92, 49—65, 78—88, and 65—81% yield, re
spectively. R. S. C.

C onstitu tion of th io -acids.—See A., 1938,1, 434.
P o lym erisa tion  and condensation of fo rm 

aldehyde in  heavy w a te r. W . D. W alters (Z. 
physikal. Chem., 1938, 1 8 2 , 275—277).—Polymeris
ation of CHsO in D20  in presence of H 2S04 or KOH 
leads to inclusion of no D in the cc-p olyoxym ethylene. 
Condensation of CH20  in aq. MeOH in presence of 
CaO yields sugars which contain about 8-2% of D 
which cannot be removed by washing. Replace
ment of MeOH by MeOD increases this amount to
16-7%. The exchange of D for II  is supposed to 
occur during enolisation of the intermediate aldehydes 
and ketones. J . W . S.

R eduction of acetaldehyde a t  the  d ropping  
m ercu ry  cathode.—See A., 1938,1, 465.

S tru c tu re  of the  aldol of acetaldehyde. M.
B ackes (Compt. rend., 1938, 2 0 7 , 74—76; cf. A., 
1935, 962).—Spectroscopic observations show that 
the aldol probably does not exist in an epoxy-form. 
In  CgHg it shows a band at 9674 a ., characteristic 
of a ¿erf.-OH. The polymeride does not exhibit 
this band, which indicates that polymerisation 
occurs through the tert.-C. The Raman spectra of
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the monomeride and freshly formed dimeride in the 
absence of a solvent are the same, but on keeping 
a t a temp. >  its m.p., the latter shows additional 
weak lines. The spectra show lines characteristic 
of the linkings C-C, C-H, and C'OH, a line a t 1150 
cm.-1 probably due to the CHO and C-OH arrange
ments a t one C, and a line a t 1206 cm.-1 due to CO 
classified as carbonyl X II which differs from a 
“ normal ” and an “ active ” CO. J. L. D.

Polycondensation of acraldehyde. E. E. Gil 
bert  and J. J . D onleavy  (J. Amer. Chem. Soc., 
1938, 60, 1911—1914).—In  presence of dil. aq. 
NaOH acraldehyde (I) gives an amorphous “ penta- 
meride ” (II), OH-[CH2-CH(CHO)]4-CH2-CH2-CHO
(tetra-2: i-dinitrophenylhydrazone, decomp, about 
120°), by hydration followed by Michael addition 
of (I). Oxidation of (II) gives a polyacrylic acid, 
sinters a t about 70°. (I) and (II) are in equilibrium, 
since the rate of formation of (II) depends on the 
concn. of NaOH, but the amount formed depends 
on the temp., a lower temp, favouring formation of
(II). (I) polymerises more readily than does
CH2!CMe*CHO (cf. following abstract) since the 
latter gives mainly the trimeride. R. S. C.

Polycondensation of a-m ethylacraldehyde.
E. E. Gilbert  and J . J . D o nleavy  (J. Amer. Chem. 
Soc., 1938, 60, 1737—1738).—In presence of NaOH 
in aq. EtOH CH,!CMe-CHO (I) condenses by addition 
of H20  to give OH'CH2*CHMe*CHO, Michael addition 
of (I) thereto a t the active CH to give 
OH-CH2-CMe(CHO)-CH2-CHMe-CHO, and further 
similar addition to give, as the product isolated, the 
trimeride, OH-CH2[CMe(CHO)'CH2]2-CHMe-CHO, b.p. 
113—118°/12 mm. (tris-2 : i-dinitrophenylhydrazone, 
m.p. 173—174°). Reaction proceeds similarly further, 
yielding also small amounts of the tetrameride, b.p. 
159—-164°/12 mm., and pentameride, b.p. 175— 
180°/9 mm. (tris-2 :4-dinitrophenylhydrazones, de
comp. about 100°). R. S. C.

Condensation of n-butaldehyde w ith  b u t an -(3- 
one. II. S. G. P ow ell  and D. A. B allard  (J. 
Amer. Chem. Soc., 1938, 60, 1914—1916; cf. A., 
1925, i, 7).—Condensation of Pr“CHO and COMeEt 
by 2-5% NaOH gives CHPra:CMe-C0Me and 
CHBu“ICEt,CHO (I), which are separable only with 
difficulty. Similarly, Eccott and Linstead’s substance 
(semicarbazone, m.p. 152°) (A., 1930, 893) obtained 
from Pr“CHO and COMe2 is (I), y-Methyl-Ay- 
hepten-$-one-2 : i-dinitrophenylhydrazone, m.p. 137°, 
fi-ethyl-AP-hexen-cc-al-2 : i-dinitrophenylhydrazone, m.p.
124—125°, and a.-methyl-Aa-hexeno--p-toluidide, m.p. 
85—88°, are described. R. S. C.

Aldehydes and hydroxyaldehydes of the  poly
m ethylene se ries. V II. B y-products of syn
thesis  of ethyl tetram ethy lened icarboxylate  
by K ish n er’s m ethod . E. D . V e n u s -D anilo va  
(J. Gen. Chem. Russ., 1938, 8, 477—483).—In 
the prep, of E t cycZobutanedicarboxylate from 
CHNa(C02Et)2 and CH2Cl-CH2-CH2Br Et2 di-y- 
chloropropylmalormte (I), m.p. 52—53°, is obtained as 
a by-product. (I) and NaOEt in EtOH (2 hr. at 
the b.p.) yield the di-y-lactone of di-y-hydroxypropyl- 
malonic acid (II), m.p. 49—51°, hydrolysed by boiling

aq. Ba(OH)2 to the Ba salt of the corresponding 
mono-y-lactone (III). (I) and (III) are also isolated 
from the acid fraction of the reaction product obtained 
by Kishner’s method. A further by-product is 
EtOAc, formed by decarboxylation of CH„(C02Et)„.

R. T. "
P re p ara tio n  of i-g lyceraldehyde. E. B aer  and

H. O. L. F isch er  (Science, 1938, 8 8 , 108).—Z- 
Glyceraldehyde has been prepared in the following 
way : Z-arabinose -> Z-mannonolactone -> Z-mannitol
-> 1 : 2-5 : 6-dnsopropylidene-Z-mannitol -> ¿sopro- 
pylidene-Z-glyceraldehyde -> Z-glyceraldehyde (2 : 4- 
dinitrophenylhydrazone, m.p. 148°; dimedon com
pound, m.p. 198—200°, [a]£ -1 9 8 °  in EtOH). The 
optical rotations of I- and tZ-glyceraldehyde decrease 
in aq. solution on keeping from —14° to —7° and 
from +14° to +7°, respectively. The ‘CHO content 
of the solution remains unchanged, and the higher- 
rotating forms of both aldehydes can be regained by 
evaporation. L. S. T.

R elations of cis-tvans iso m erism  to a sy m 
m etric  oxidation of su g a rs . M. R. E verett  and 
F. Sh eppard  (J. Amer. Chem. Soc., 1938, 60, 1792— 
1796).—The relative behaviour of sugars to Sumner’s 
dinitrosalicylate and the Folin-Wu Cu reagent 
containing d-, 1-, or mew-tartaric acid depends on 
the nature and stereochemistry of the ring, cis- 
trans Relations often have a predominating effect, 
but no completely comprehensive rules are found.

R. S. C.
N om enclature  of h igher m onosaccharides. E .

VotoGek (Coll. Czech. Chem. Comm., 1938, 264— 
272).—A new system is proposed. A. Li.

2 : 4 : 6-T rim ethylgalactose and  its  a- and 
p-m ethylgalactosides. D . J. B ell  and S. W il 
liam son  (J.C.S., 1938, 1196—1200).—2 : 4 : 6-Tri- 
methylgalactose (I), m.p. 102—105°, [a]“  (initial) 
+  124°, (at equilibrium) +90-4°, has been synthesised 
by two methods and is identical with that isolated by 
Percival et al. (A., 1937, II, 445) from agar. 2- 
Methyl-S-methylgalactoside (simplified prep, de
scribed, based on the facile formation of 3 :4 -iso- 
propylidene-p-methylgalactoside from the galactoside 
and COMe2-H 2SO,j) with PhCHO and anhyd. ZnCl2 
gives 4 : 6-benzylidene-2-methyl-p-methvlgalactoside, 
m.p. 160°, [a]p° -32-8° (cf. A., 1938, II, 127), the
3-Tp-toluenesulphonyldeiiva,tive,m.-p. 126°,[a]“ “ +38-4°, 
of which when hydrolysed with HCl-C0Me2-H 20 
and then methylated with Purdie’s reagents gives 
2 : 4 :  Q-trimethyl-&-methylgalacloside 3-p-toluenesul-
phonate, m.p. 130°, [a]“  +20-4°. This with NaOMe- 
MeOH (90°; 14 hr.) gives 2 : 4 : 6-trimethyl-p-
methylgalactoside, m.p. I l l —112°, [a]f? —40-9°, con
verted by 0-33N-HC1 a t the b.p. into (I). a-Methyl- 
galactoside 6-;p-toluenesulphonate when condensed 
with COMe2 and then methylated by Purdie’s method 
gives 2-methyl-3 : i-isopropylidene-a-methylgaluctoside
6-Tp-toluenesulphonate, m.p. 90°, [a]“  +90-9°, which 
when boiled with N a0H -H 20 -E t0 H  (36 hr.) gives
2-methyl-3 : i-isopropylidene-a.-methylgalactoside (II), 
m.p. 77—78°, [a]p +157-4°, which when methylated 
by Purdie’s reagents gives 2 : G-dimethyl-3 : 4-iso- 
propylidene-x-methylgalactoside, b.p. 120/0-1 mm., 
[a]f? +155° in H20, rig 1-4550. This is hydrolysed
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by 5% HC1 to 2 : 6-dimethyl-[3-galactose and con
verted by fuming H N 03 in dry CHC13 into 2 :6- 
dimethyl-oL-methylgalactoside 3 : i-dmitrate, m.p. 50— 
51°, [a]“  +160-7°. When boiled with 10% aq. 
AcOH, (II) gives 2-methyl-a-methylgalactoside, [a]“  
+180° in MeOH, which did not crystallise, hydro
lysed to 2-methyl-fS-galactose, and with PhCHO and 
anhyd. ZnCl2 gave 4 : G-benzylidene-2-methyl-a- 
methylgalactoside, m.p. 152°, [a]“  +131-6°. This was 
converted into its Z-^-toluene&ulphonyl derivative, 
m.p. 145°, [a]g* +158-4°, which when hydrolysed 
with HCl-C0Me2-H 20  and then methylated with 
Purdie’s reagents gives 2 : 4 : Q-trimethyl-a.-methyl- 
galacloside S-^-toluenesulphonate, m.p. 112°, [a]“  
+  150-0°, with some strongly reducing material. 
The former with NaOMc-McOH (90°; 72 hr.) gives 
2 : 4 : 6-trimethyl-tz-methylgalactoside, m.p. 73—74°, 
[*]d +163-9° in H20 , which is very hygroscopic 
and is hydrolysed by dil. HC1 to (I). Except where 
otherwise stated, ail [a] were measured in CHC13. 
Hydrolysis of the ;p-C6H4Me-S02 groups took place 
in accord with previous conclusions (A., 1935, 963), 
tha t Walden inversion does not occur when the 
formation of an anhydro-ring is inhibited by suitable 
substitution of the remaining OH groups in the 
sugar. In  the present examples such inhibition 
greatly reduced the ease of hydrolysis. II. G. M.

(3 -F u coh exose a n d  (3 -fu coh ex ito l. E. V oto6e k  
(Coll. Czech. Chem. Comm., 1938, 273—277; cf. A., 
1938, II, 127).—¡3-Fucohexonolactone is reduced 
(Na-Hg) to  fj-fucohexose, [a]D (after 30 hr.) +59-7° in 
II20  ¡phenylhydrazone, m.p. 163°; phenylosazone, m.p. 
202° (decomp.); phenylbenzylhydrazcme, m.p. 168° 
(decomp.)], further reduced to fi-fucohexitol, m.p. 
150°, [a] 0° in II20  (tribenzylidene derivative, m.p. 
186—1S7°). A. Li.

C olouring m a tte r  of Ind ian  tu lip  (Thespasia  
popidnea ) flow ers : populn in  and populnetin .
IC. N eelakantam  and T. R. Se sh a d r i (Current Sci., 
1938, 7 , 16— 17).— The petals of this flower, collected 
in Coimbatore in October, contained populnetin (I), 
C14H 80 6, m.p. 270—275° [Acx derivative, m.p. 127— 
129°), a smaller amount of populnin (II), m.p. 228— 
230° (decomp.) [the glucoside of (I)], and a  trace of a 
substance (A cderivative, m.p. 182—185°). Collected 
in Trichinopoly in the summer, the petals contained 
only (II). Colour reactions indicate that (I) is a 
tetrahydroxyanthraquinone. R. S. C.

AT-G lucosides. I. Toluidino- and  xylidino- 
iV-glucoside. K. H anaoka  (J. Biochem. Japan, 
1938, 2 8 , 109—118).—The following were prepared 
by Kuhn and Dansi’s method (A., 1936, 1095): o-, 
m.p. 101° (-99-0 , -5 1 -0 ; -103-0, -22-0) and p- 
toluidino-, m.p. 115° (—106-0, —50-0; —87-0, —35-0), 
m-toluidino-, m.p. 117° (-102-9, —50-3; —102-0, 
—32-0), and 1 : 2 : 3 - ,  m.p. 154—155° (-104-0, 
-4 6 -0 ; -88-0 , -30-0), p-, m.p. 95—97° (-102-5, 
—45-0; —103-5, —25-0), as.-o-, m.p. 110—111°
(-92-5, —41*5; - 7 9 ,  -29-5), s-m-, m.p. 145°
(—102-5, —44-0; —96-0, —30-0), and &s.-m-xylidino- 
glucoside, m.p. 105—106° (—101-0, -4 5 -0 ; -95-0 , 
-25-0). Vais, in parenthesis are for [a]“  in degrees, 
initially and after mutarotation, in MeOH and EtOH, 
respectively. Data for the rate of hydrolysis in dil.

H2S04 at 23° indicate tha t the greater is the proximity 
of NH2 and Me groups of the aglucone, the greater 
is the tendency of the corresponding glucoside to  resist 
acid hydrolysis. F. O. II.

N itrogenous glucosides. IV. A ttem p ts  to 
synthesise pyrim id ine  glucosides. T. B. J o h n 
son  and W. B ergm ann  (J. Amer. Chem. Soc., 1938, 
6 0 , 1916—1918; cf. A., 1935, 69).—Attempts to 
utilise carbamido-derivatives of sugars for the syn
thesis of pyrimidine glucosides failed. Bromotri- 
acetoarabinose and AgNCO in boiling xylene give a 
product, deacetylated by conc., aq. NH3 to Z-arabino- 
sylcarbamide’, m.p. 192°, [a]“  +51-9° in H 20 . Bromo- 
triacetoxylose gives similarly s-dixylosylcarbamide, 
decomp. 230—250°, [a]“  —20-5° in H 20 . Bromo- 
hepta-acetyl-lactose and AgNCS in boiling xylene 
give hepta-acetyl-lactosylthiocarbimide, m.p. 169— 
170°, converted by EtOH into Ethepta-acetyl-lactosyl- 
thiourethane, + .rH ,0 , m.p. 119°, and by 
C02Et-CH2-NH2,HCl and a little C5H 5N in CHC13 into 
Et hepta-acetyl-lactosylureidoacetate, m.p. 100°. Tetra- 
acetylglucosylcarbamide (I), CN-CH2-C02H, and Ac20  
a t 100° give N-tetra-acetylglucosyl-W-cyanoacetylcarb- 
amide, m.p. 135° (oaimmo-derivative, m.p. 179—180°), 
hydrolysed by NH3 to glucosylcarbamide. (I), 
CH2(C02H)2, and Ac20  a t 100° give malonylbistetra- 
acetylglucosylcarbamide, m.p. 206—207°. R. S. C.

C onstitu tion  of dam son  gum . I . Com posi
tion  of dam son  g u m  and  s tru c tu re  of an  aldo- 
bionic acid (glycuronosido-2-m annose) derived 
from  it.  E. L. H ir s t  and J . K. N. Jones (J.C.S., 
1938, 1174—1180).—The crude gum (neutral salt of 
metallic radicals) is purified and obtained ash-free as 
an acidic polysaccharide (I),-[<*]“  —26° (as Na salt in 
H20) (T1 salt and insol. T1 complex), of equiv. wt. 
about 1100. Analysisgives 16-4% of uronic anhydride 
and 36-2% of araban. Autohydrolysis of (I) occurs 
when it is heated with H 20  (90—95°; 24 hr.), and 
gives Z-arabinose, ¿-galactose (II) (trace), and & poly
saccharide (A) (III), insol. in EtOH, and containing a 
repeating unit of cZ-glycuronic acid (IV) (1 mol.), d- 
mannose (1 mol.), «¿-galactose (2 mols.). The repeated 
unit of (I) contains in addition Z-arabinose (3 mols.). 
When boiled with 2n-H2S04 for 6-5 hr. (Ill)  gives
(II) and an aldobionic acid, shown to be (3-d-glycuron- 
osido-2-d-mannose, and obtained as the impure Ba 
salt (V), [a]“  —16° in H 20 , mixed with a little (IV). 
With boiling 2n-H2S04 (22 hr.) (V) is split, giving 
equal proportions of iZ-glycuronic acid and cZ-mannose. 
Methylation of (V) with Me2S04-N a0H , followed by 
esterification with Mel and Ag20, gives the Me ester 
of heptamethyl- (3-d-glycuronosfdo-2 -d-mannopyranose, 
b.p. 175°/0-002 mm., n* 1-4675, [a]“  -1 6 °  in II20, 
together with a little Me tetramethyl-iZ-glycuronate. 
Hydrolysis of the former with 7% HC1 (90—95°; 6-5 
hr.) gives an equimol. mixture of 2 : 3 : 6-trimethyl- 
iZ-glycuronic acid (VI) and 3 : 4 :  6-trimethyl-<Z-man- 
nose (A., 1930, 1024), oxidised by Br-H 20  to  3 : 4 : 6- 
trimethylmannolactone (cf. loc. cit.), which with 
liquid NH3 gives 3 : 4 :  %-trimethyl-d-mannonamide, 
m.p. 141°, [a]?,1 +25°. This gave a strong positive 
Weerman reaction (cf. A., 1917, i, 546) with NaOCl, 
indicating the presence of *OH in C(2). Oxidation of
(VI) with Br-H 20  (60°; 8 hr.) gives 2 : 3 :  4-trimethyl-
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saccharic acid, identified as the Me ester of 2 : 3 : 4- 
trimethylsaccharolactone (A., 1932,45). After simul
taneous esterification and glycoside formation . (VI) 
gives the Me ester, b.p. 140°/0-001 mm.,:[a]D +31° in 
H 20 , of 2 : 3 : 4-trimethyl-cZ-glycuronoside, converted 
by MeOH-NHo into the corresponding amide, m.p. 
158°, [a]„ +60° in H 20, which is a mixture of a- and 
(3-forms not separable by crystallisation. Hydrolysis 
of the methylated derivative of (III) gives a little 
2 : 3 : 4-trimethylxylose. H. G. M.

H ydrolysis of starch, by sw eet po tato  am ylase. 
K. V. Giri (J. Indian Chem. Soc., 1938, 15, 249— 
262).—Sweet potato amylase resembles the (3-amylase 
of barley in giving the same saccharification limit to 
Zulkowsky’s sol. starch hydrolysis and thé residual 
material resembles the erythrogranulose fraction of 
starch after hydrolysis by a- and (3-amylases. The 
course of the hydrolysis of amyloamylose by sweet 
potato amylase also follows the same course as 
that found by Samec (A., 1935, 1415) for (3-amylase. 
Van Klinkenberg’s views on the composition of starch 
(cf. A., 1932,1062; 1933, 92) are considered untenable.

F. R. G.
S chard inger d ex trin s  fro m  s ta rc h . K. F rett- 

d enberg  and M. M eyer-D elius (Ber., 1938, 7 1 , [5], 
1596—1600).—The prep, of metliyl-a- (I), m.p. 208— 
210°, [a]D +162° in CHC13, and -(3- (II), m.p. R e 
iss '3, [a]D +157° in CHCI3, -dextrin is described. (I),
(II), and a-dextrin (III) in H20  give an intense red- 
brown colour whilst free (3-dextrin (IV) gives a brown 
ppt. During hydrolysis of (I) and (II) by 34% HC1, 
aD which is positive throughout increases to a max. 
and diminishes ultimately to the val. shown by 2 : 3 : 6- 
trimethylglucose in 34% HC1. Similar observations 
are made in 51 % H2S04. Hydrolysis and subsequent 
glucosidation of (I) and (II) gives 2 : 3 : 6-trimethyl- 
methylglucoside in about 95% yield. The formation 
of tetramethylmethylglucoside could not be detected 
so th a t trimethylglucose is the sole product. The 
optical behaviour shows tha t the majority of the 
linkings are similar to those in maltose. The possi
bility of [3-linkings resembling those of cellobiose is 
excluded since the initial increase in aD takes place 
more rapidly than the fission of the remaining link
ings. The possibility of a gentiobiose linking is ex
cluded since if  present the hydrolytic product would 
contain 2 : 3 : 4-trimethylglucose, the 6-jJ-toluene- 
sulphonate of which would react with N al in warm 
COMe2 giving the 6-iodohydrin with separation of 
29-C6H4Me*S03N a; this does not occur. The sole 
possibility therefore is that (III) and (IV) are composed 
of 5 or 6 glucose units united in rings and connected 
with each other exclusively by linkings of the maltose 
type. I t  is concluded tha t during the hydrolysis of 
(I), (II), (III), and (IV) the initial increase in aD is 
due to ring-opening the rate of which greatly exceeds 
that of the decomp, of the open chains ; after initial 
rise the graph therefore resembles the falling curve 
of the hydrolysis of starch or methylstarch. During 
acetolysis, ring-opening again causes an initial in
crease of aD but the rate of change does not differ 
markedly from that of the acetolysis of open chains 
so th a t during the whole course of acetolysis of the 
dextrin acetates an increase in aD is observed. Rônt-

gen data of (III) are in harmony with a ring 
structure. H. W.

Effect of acety lation  on the  m o lecu lar chain- 
leng th  of s ta rch . R . S. H ig ginbotham  and W. A. 
R ichardson  (J.S.C.I., 1938,5 7 , 234—200).—Acetates 
have been prepared from potato starch (Cu-reducing 
power, JiCu, 3-0 mg. per g.) by two methods, the 
catalysts used being either a mixture of S02 and Cl2 
(acetates I) or C5H 5N (acetates II). Acetates from 
starches modified by treatm ent with cold aq. HC1 for 
various periods, and ranging in Ji0a from 4-5 to 259 
(acetates III), have been prepared in presence of 
C5H 5N. After deacetylation the i?Cu of (II) and
(III) were almost unchanged, whereas those of (I) 
were increased by 20—50 mg. per g. The viscosities 
of (I) were much lower in C2H2C14 than those of (II) 
and were within the range covered by those of (III).
(I) were degraded during prep., (II) were not. Since 
the methylated starches used to determine chain- 
length (A., 1932, 1116; 1935, 1226) were obtained 
from acetates prepared similarly to (I), the chain- 
length of 24—30 glucose units calc, from the yield of 
tetramethylglucose does not represent that of the 
original starch. The average chain-length calc, 
from R0a ranges from 17 to  1370 units and is almost 
a linear function of 7¡, but the factor of proportionality 
differs according to the type of distribution of chain- 
lengths within the single samples of starch.

W. A. R.
C om position of su g a r  hum in . A. S chw eizer  

(Rec. trav. chim., 1938, 5 7 , 886—890; cf. A., 193S, 
II, 220).—Sugar humin gives good analyses for 
(C12H 80 4)rl after drying in N2 a t 100—105°.

A. Li.
O ptical p ro p ertie s  of cellulose d ispersed  in  

cup ram m on ium  hydroxide solu tion .—See A.,
1938,1, 513.

A ction of d ilu te  acids on cellulose n itra te s . 
S te ric  h ind rance. J . D esm aro ux  (Compt. rend., 
1938, 2 0 6 , 1483—1484).—Equiv. concns. of I1N03, 
HC1, and H 2S04 a t 50—60° hydrolyse cellulose nitrate 
to different extents, H N 03 most and H2S04 least 
easily. The different degrees of hydrolysis depend on 
the stereochemical configuration of the anions of the 
acids. J . L. D.

S tru c tu re  from  the  so lubility  of d en itra ted  
cellulose n itra te s . M. Mat hie  tr and (Ml l e . ) T. 
P etitpas (Compt. rend., 1938, 2 0 6 , 1485—1486).— 
Cellulose trinitrate (I) containing 13-8—14-0% of 
N with 4-66n-IIN03 at 50° loses N as the hydrolysis 
continues. Simultaneously, there is no large increase 
in the E t20-E t0H -sol. (N02)2-fraction. (I) and its 
hydrolytic products containing down to 11-94% of 
N show the X-ray diagram of (I), which explains the 
relative insolubility of partly hydrolysed (I).

J . L. D.
Com plex sa lts  of copper w ith  iV-alkylated 

ethylenediam ines. P . P f e if f e r  and H. Glaser  
(J. pr. Chem., 1938, [ii], 1 5 1 , 134—144).—The 
tendency of iY-alkylated ethylenediamines to form 
complex salts is much less pronounced than tha t of 
(CH2-NH2)2. CuS04, (CH/NH2)2,H20, and NaC104 
give the blue-violet salt, [Cu en2](C104)2. The blue- 
violet compound, [Cu(NHMe-CH2-CH2‘NH2)2](C104)2,
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is obtained from the amine and Cu(C104)2 in MeOH; 
the substance, [Cu(NHEt-CH2-CH2-NHEt)2](C104)2, is 
obtained similarly in blue-violet crystals. The com
pound, [Cu(NEt2,CH2*CH2,NH2)2](C104)2 forms ruby- 
red crystals which become violet a t 43—45° and 
almost black at 45°. The salt

!H2-NHM<k  n /-O H . n ,--NHMe-CH2l /r,ir . ,
_ H 2—NEt2- u<OH-^> '-NEt2—CH2 J (C1° 4̂ ’ 
jest obtained from the amine and Cu(C104)? in MeOH, 

forms dark blue, almost black crystals. The compound

blue-violet, cryst. powder which becomes red in liquid 
air; the transition temp, is —100° to —120°. A t
tempts to obtain a complex Cu salt from 
NHPh-[CH2]2-NEt2 were fruitless, the greenish ppts. 
becoming brown and ultimately resinous. The 
praseo-salt [Co en2Cl2]Cl is converted by (CH2-NH2)2 
into the compound, [Co en3]Cl3,3H20, also obtained 
by use of NHEt-[CH2]2-NHEt or from chloropent- 
amminecobaltic chioride and (CH2-NH2)2,H20 ; when 
heated with NHMc-[CH2]2-NH2 or NEt2-[CH2]2-NH2 
the purpureo-chloride evolves NH3 but does not 
appear to give a complex salt. Trichlorotripyridine- 
chromium and (CH2-NH2)2,H20  give the compound, 
[Cr en3]Cl3,«H20 ; complex salts could not be 
obtained with NEt2-[CH2]2-NH2, NHEt-[CH2]2-NHEt,
or NHMe-[CH2]2-NEt2. H. W.

H exam ethylenetetram ine m an d e la te . P re p a r 
ation and toxicity . H. G. K olloff and J . W. 
N elson  (J. Amer. Pharm. Assoc., 1938, 27, 603— 
605).—(CH2)6N4 with 0H-CHPh-C02H in H 20  affords 
hexamethylenetetramine mandelate, m.p. 130—132°; 
the salt is well tolerated in doses of 2—5 g. per kg. by 
rats. F. O. H.

New type of isom erisa tion  and  i ts  application 
to the  p rep a ra tio n  of es te rs  of am ino-alcohols.
H. H orenstein and H. Phalicke (Ber., 1938, 71,
[B], 1644—1657).—Treatment of the Ag salt of an 
org. acid with Br-[CH2].,-NMe2Br gives the correspond
ing trimethyl-P-bromoethylammonium salt, which is 
isomerised when heated to the methobromide of the 
p-dimethylaminoethyl ester. The reaction can be 
extended to the Cl-derivatives of other tert.-amines 
and the isolation of the intermediate salts is not 
invariably necessary. Partial esterification of poly- 
basic acids is possible. With inorg. acids the change 
appears to follow a more complex course. fi-Di- 
metliylaminoethyl lactate methobromide is obtained 
(79% yield) in colourless, hygroscopic crystals when 
aq. solutions of Br-[CH2]2-NMe2Br and Ag lactate 
are mixed, AgBr and solvent are removed and the 
residue is heated for 6 hr. a t about 90°. Corresponding 
salts, m.p. 152—154°, —, 210—212°, 232—234° 
(decomp.), and 236—238° (decomp.), respectively are 
obtained from mandelic, pyruvic, phenylquinoline- 
carboxylic, deoxycholic, and cholic acid. 
CH2Br-CH2,NMe3Br and AgCNS yield trimethyl-$- 
thiocyanoethylammonium bromide. Diethyl-fi-thio- 
cyanoethylammonium chloride is obtained when 
Cl‘[CH2]2‘N Et2 is neutralised with HCNS in EtOH 
and the product is heated at 90—-95°. In boiling 
Pr^OH 0H-CPh2-C02H and Cl-[CH2]2*NEt2 afford 
diethylaminoethyl benzilate hydrochloride, m.p. 173—

174-5° (corresponding base, m.p. 50—51°), also obtained 
from 0H-CPh2-C02Na and Cl-[CH2]2-NEt2,HCl a t 
140°. $-Piperidinoethyl benzoate hydrochloride, m.p. 
176°, diethylaminoethyl salicylate hydrochloride, m.p. 
144—145°, and y-diethylamvmpropyl cinnamate hydro
chloride, m.p. 131—133°, are described. Diethyl
aminoethyl mandelate and its hydrochloride are non- 
cryst. y-Diethylamino-$$-dimethylpropyl dl-tropate 
has m.p. 138—140°. Na2 adipate and 
Cl-[CH2]2-NEt2,HCl a t 110° afford p-diethylamino- 
ethyl II adipate hydrochloride, which is an acidic resin. 
P-Diethylaminoethyl H  phfhalate hydrochloride is de
scribed. Partial isomerisation of the product from 
j)-N02,CeH4*C02H and Cl*[CH2]2*NEt2 yields' diethyl
aminoethyl p-nitrobenzoate p-nitrobenzoate, decomp.
125—129°. H. W.

E s te rs  of choline. A. Co n t a r d i and A. E rcoli 
(Congr. int. Quim. pura apl., 1934, 9, V, 163—173; 
Chem. Zentr., 1936, ii, 3903).—The following esters 
were made by esterifying the appropriate acid with 
CH2C1-CH2-0H and heating the ester with NMe3 : 
formylcholine chloride (B-chhroethyl formate, b.p. 132°/ 
764 m m .); propionylcholine chloride [aurichloride, 
m.p. 131—132°; platinichloride, m.p. 241-5° (de
comp.)] (fi-chloroethyl propionate, b.p. 162—164°/763 
m m .); oxalylcholine chloride (aurichloride, m.p. 256-5°) 
(fi-chloroethyl oxalate, m.p. 45°); acetylcarbamylcholine 
chloride {[i-chloroethyl acelamidoformate, m.p. 73—74°); 
methylenedicarbamylcholine dichloride (platinichloride, 
m.p. 230°) ((i-chlorethyl 'N'N'-methylenebisaminoformate, 
m.p. 148°); methylenecarbamylcholine chloride (fi-chloro- 
ethyl methyleneaminoformate); phenylmethylcarbamyl- 
choline chloride (platinichloride, m.p. 222°; aurichlor
ide, m.p. 190°) ($-clilorocthyl rnethylphenylaminoform- 
ate, b.p. 165°/8 mm.); chlorotrimethylcarbamylcholine 
chloride (aurichloride, m.p. 273°) (p-chloroethyl trimethyl- 
aminoformate, m.p. <300°); iminodicarboxydicholine 
dichloride [aurichloride, m.p. 240° (decomp.); platini
chloride, m.p. 248° (decomp.)] [di(chloroethyl) iminodi- 
carboxylate, m.p. 202°]. A. H. C.

O nium  com pounds. XIX. T h io-esters of chol
ine and p-m ethylcholine and  th e ir  physiological 
activ ity . R . R . R e n s h a w , P. F. D re isb a c h , M. 
Zif f , D. Gr e e n , and (in part) J . H. W illiam s (J. 
Amer. Chem. Soc., 1938, 60, 1765—1770; cf. A., 
1938, II, 224).—The additive compound, m.p. 
201—202°, of CHMeCl-CH2-NMe2,HCl and CS(NH2)2 
with aq. KOH gives dimethyl-$-thiolpropylamine (I), 
b.p. 153—154°/762 mm. [picrate, m.p. 159—166° 
(decomp.) after softening; HgCNS salt, decomp, from 
125°]. With a slight excess of KOH, however, it gives 
mainly di-(fi-dimethylaminoisopropyl) disulphide, b.p. 
151—154°/14 mm. [dimethiodide, m.p. 207—208° 
(decomp.)]. With Mel in E t20 , CBH 8, or PhMe at 
room temp. (I) gives a salt, C7H 18NSI, decomp. 
197—200°, not identical with that of Mylius (A., 
1916, i, 633). With the acyl chloride in E t20  (I) 
gives dimethyl-$-acet-, m.p. 91—92°, -$-benz-, m.p. 
122-5°, and -P-p-nitrobenz-, m.p. 199—200°, -thiol- 
propylammonium chloride, converted by way of the 
free bases (which are very readily hydrolysed) into 
trimethyl-p-acet- (II), m.p. 144—145°, -P-benz-, m.p. 
185—186°, and -p-■p-nitrobenz-thiolpropylammonium 
iodide, m.p. 190—191°. Dimethyl-$--p-nitrobenzthiol-
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'propylamine has 111.p. 85°. The additive compound, 
in .p. 181—182°, of Cl-[CH2]2-NMe2,HCl and CS(NH2)2 
similarly leads to SH-[CH2]2-NMc2, (Sr[CH2]2-NMe3I)3, 
dimethyl-[i-acet-, m.p. 95°, -benz-, m.p. 164-5—165°, 
and p -nitrobenz-thiolethylammonium chloride, m.p. 
187° (decomp.), trimethyl-Ç,-acet- (III), m.p. 203— 
204°, -benz-, decomp, about 257°, and -p-nitrobenz- 
thiolethylammonium iodide, m.p. 212—216° (decomp, 
from 195°). (II), (III), and SMe-[CH2]2-NMeI have 
pharmacological effects similar to those of choline, 
but weaker ; the relatively largo effect of (II) is con
trary to experience in the S-free series. R. S. C.

Synthesis of proteinogenic a lcam ines and th e ir  
iViY-diaikyl derivatives. C. C. Ch ristm an  and 
P. A. L e v e n e  (J. Biol. Chem., 1938, 1 2 4 , 453—458; 
cf. A., 1924, i, 168).—The Me ester of ¿¿-leucine is 
directly reduced in MeOH by H , (175° ; 3600 lb./in.2 ; 
Cu chromite) to AW-dimethyl-eH-leucinol (hydrochlor
ide, m.p. 103—104°; picrate, -m.p. 105—106°; meth- 
iodide). The reduction is also effected in dioxan. 
JV-Acetyl-Z-norleucine E t ester is similarly reduced in 
MeOH to TXN-dimethyl-dl-norleucinol, b.p. Î15° (bath)/ 
15 mm. (picrate, m.p. 89—90°), also obtained from 
Z-norleucine E t ester. E. W. W.

M echanism  of irans-am ina tion  of am ino -ac id s.
E. K noop and C. Martkts (Z. physiol. Chem., 1938, 
2 5 4 , I—I I ;  cf. Braunstein and Kritzmann, A., 1937, 
II, 448).—AcCOoH, shaken with arginine in H , in 
presence of a catalyst, gives octopine. The mechan
ism of the reaction is probably the same as in the 
interaction of glutamic acid and AcCOoH.

W. McC.
A ction of acety lating  agen ts  on am ino-acids.

A. N eu b er g e r  (Biochem. J., 1938, 32, 1452— 
1456).—¿¿-Phenylalanine can be aceiylated (Ac20  
in C5H 5N at 2°) without any ketone formation. 
Acétylation of ¿-histidine in the same way yields a 
compound (S0%), m.p. 155° (indef.), which is partly 
racemised. Treatment of ¿-proline with keten yields 
S0% of iV-acetyl-i-proline, whilst ¿-cysteine hydro
chloride similarly yields NS-diacetylcysteine (50%), 
m.p. I l l —112°, E t «¿¿-P-hydroxyglutamate hydro
chloride the corresponding N-ylc compound (53%), 
m.p. 46°, and a-thiolpropionic acid an S-^lc compound, 
b.p. 133°/1 mm. P. G. M.

New com pounds fro m  su g a rs  and am ino- 
acids. B. H e lfe r ic h  and R. Mittag  (Ber., 1938, 
7 1 , [5], 1585—1590).—Benzylidenezsopropylidene- 
glucose 6-methanesulphonate (I) is transformed by 
anhyd. Nal in boiling COMe2 into 3 : 5-benzylidene-l : 2- 
isopropylideneglucose G-iodohydrin, m.p. 140° (corr.), 
Md1 +20-9° in CHC13, which is slowly converted by 
liquid NH3 at room temp, into 3 : 5-benzylidene-l : 2- 
isopropylidene-A5-glucofuranose-ene (II), m.p. 126° 
(corr.), [œ]ÿ 4-66-6° in CHC13. Under similar eon-

?H2-NH-CHMe-C02E t

CHPli

(H -)  L c H - 0 > C M e 2  (H i- )

dition (I) is slowly transformed into G-amino-3 : 5- 
benzylidene-1 : 2-isopropylideneglucose, m.p. 127° 

N** (A., II.)

(corr.), [a]y -¡-25-4° in CHC13. Gradual addition of 
1 : 2-isopropylidene-5 : 6-anhydroglucofuranose to 
alanine E t ester gives the non-cryst. Et a-1 :2- 
isopropylidene-G-glucofuratiosylaminopropionate (III), 
hydrolysed by aq. Ba(OH)2 a t room temp, to 6-N- 
dl( 1)-alanino-\ : 2-isopropylideneglucofuranose (III), 
decomp, about 230°, [a]!1 —13-8° in H20 , which 
is acid towards litmus, dissolves BaC03 when 
heated, and reduces Fehling’s solution only after 
hydrolysis. 6-N-l(-f-)-yi?a?imo-l : 2-isopropylidene
glucofuranose, decomp, about 210—220°, [a]j>1 —20-8° 
in H 20 , is obtained similarly. Hydrolysis of (IY) 
with 35% AcOH affords 6-N-dl( ? )-alaninoglucose, 
m.p. indef. about 130—135° (decomp.), [oc]|f +48-3° 
in H20 , which reduces hot Fehling’s solution and 
gives a phenylosazone, m.p .240° (block.; decomp.) 
after becoming discoloured a t about 225°. 6-N-l- 
Alaninoglucose, [a]™ +57-2° in H20, and its phenyl
osazone, m.p. 252° (decomp.) after becoming dis
coloured a t about 240°, are described. H. W.

C arbam ic es te rs  from  carbam ide . R. A. 
J acobson (J. Amer. Chem. Soc., 1938, 60, 1742— 
1744).—At the b.p. or 175—190° (whichever is the 
lower) CO(NH2)2 and ROH give w-dodecyl, new 
m.p. 81—82°, w-octyl, m.p. 67°, b.p. 136°/4 mm., 
and Bup carbamate, b.p. 117°/25 mm., m.p. 65— 
66°, formed also with Bup allophanate, new m.p. 
174°, from CO(NH2)2, Bu^OH, o-C6H4(OBu% and 
glycerol a t 123—170°. (CH2-OH)2 and sorbitol give
syrups. CH2(CH2‘OH)2 gives a mixture, including 
a little of the diurethane, m.p. 108°. Tho reaction, 
CO(NH2)2 +  2ROH -> R 2C03 +  2NH3, could not be 
realised; in the presence of H2S04, C10II21-OH gives 
quantitatively (C10H21)2O. R. S. C.

Condensation of a-keto-acids and acetam ide.
D. S hem in  and R. M. H erbst  (J. Amer. Chem. 
Soc., 1938, 60, 1954—1957).—C02H-[CH2]2-C0-C02H
(I) and NH2Ac at 70—-75°/10—15 mm. give the lactone
(II), m.p. 196°, of K-acetamido-cL-hydroxyglutaric acid, 
converted by n-HCI into (I) and by EtOH into an 
unsaturated ester, which, when hydrogenated (Pt) 
and hydrolysed, gives glutamic acid. At 110°±5°/10— 
15 mm. (I) and NH2Ac give by double condensation 
and loss of C02 yy-diacetamidobutyric acid, m.p. 
197°, obtained similarly from (I). At 110—115°/10— 
15 mm. CH,:C(NHAc)-C02H and NH2Ac give 
(NHAc)2CH-CH2-CO,H. CHPh:C(NHAc)-C02H (III) 
does not react with NH2Ac, and CH2Ph-C0-C02H 
gives only (III). BzC02H gives aa-diacetami do - 
phenylacetic acid, -¡-H20 , m.p. 201—202° (decomp.) 
(uncorr.), with small amounts of NHBz-CHPh-C02H 
(IV) and a<x-diacetamidotoluene, m.p. 250° (decomp.; 
uncorr.). NHAc-CR(0H)-C02H is a possible inter
mediate. The mechanism of the formation of (IV) 
is discussed. R. S. 0 .

Synthesis of d ipeptides from  a-keto-acids.
D. Sh em in  and R. M. H erbst  (J. Amer. Chem. 
Soc., 1938, 60, 1951—1954).—Oximes of pyruv- 
amido-acids or -esters are hydrogenated (P t02) in 
EtOH or aq. EtOH (for some esters addition of a 
little HC1 is advantageous) a t 2—3 atm. to yield 
dipeptides. Pyruvylglycineozime, m.p. 202° (de
comp.), and the Et ester thereof, m.p. 127°, carbeth- 
oxyalanylglycine E t ester, new m.p. 72-5—73-5°,
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a 'a '-diacetamidopropionylalanine, m.p. 175—176° (de
comp.), pyruvylalanine, m.p. 143-5° [oxime, m.p. 
186°; Et ester, an oil (oxime, an oil)], and carbethoxy- 
akmylalanine Et ester, m.p. 71—72°, are described. 
Pyruvylphenylalanineoxime, m.p. 187—188°, gives 
anomalously alanylcyclohexylalanine, hydrolysed to 
cycZohexylalanine (Bz derivative, m.p. 186—187°). 
The lactone of a-acetamido-a-hydroxyglutaric acid 
with Ac20  gives the oily azlactone lactone, converted 
by glycine and NaOH into the lactone, m.p. 210° 
(decomp.), of a -acetamido-a -hydroxyglutarylglycine,

i'H^CH°2> C(NHAc)'CO‘NH'CH2'C° 2H- R S C
G lutam ic acid. E. B artow  (Congr. int. Quim. 

pura apl., 1934, 9, V, 181—185; Chem. Zentr., 1936, 
ii, 2446).—The prep, of glutamic acid from cereal 
gluten or from molasses residues of beet sugar manu
facture (yield, 0—8-8% of dry wt.) is improved by 
heating with 2n-HC1 in a special autoclave.

A. H. C.
P re p ara tio n  of d- and  t-a lany l-i-h istid ine; 

th e ir  effect on the  blood p ressu re  in  com parison  
w ith  i-carnosine. M. H u n t  and V. du  V igneaud 
(J. Biol. Chem., 1938, 1 2 4 , 699—707).—Carbo- 
benzyloxy-Z(+)-alanine is treated with PC15 and 
anhyd. E t20  at 0° and, after removal of part of the 
solvent, with histidine Me ester in well-cooled CHC13, 
thus giving carbobenzyloxy-l(-\-)-alanyl-l(—)-histidine 
(+2H 20), m.p. 131° (corr.), transformed (H2-Pd- 
black in 4n-H2S04) into \(-\-)-alanyl-\(—)-histidine
(I), m.p. 157° (corr.), [?.]□ +27-0° in H20, which could 
not be freed completely from EtOH and H20  without 
decomp.; the sulphate, m.p. 183° (corr.), [a]!6 +14-1° 
in H20, and the salt, C9H 140 3N4,Cu0, are described. 
Non-cryst. carbobenzyloxy-d( — )-alanyl-\(—)-histidine 
is transformed into d( — )-alanyl-\(—)-liistidine (II), 
m.p. 163° (corr.), [a]?? +7-0° in H20  (sulphate, m.p. 
215°, [a]£ -2-5°±0-5° in H20 ;  Cu salt). The prep, 
of the dipeptides from carbobenzyloxy-cH-alanine is 
described. (II) is obtained also from d(—)-alanine 
cyclic carboxylic anhydride. Neither (I) nor (II) 
in 20 times the dose of Z-carnosine showed any lower
ing of the blood pressure of cats under amytal 
anesthesia. H. W.

D eterm ination  of reduced  g lu tath ione. A. B.
Corkill and J . F. N elson  (Austral. J. Exp. Biol., 
1938, 16 , 133—135).—Mason’s method (A., 1930, 
803) was followed, but a Zeiss Pulfrich photometer was 
used. D. M. N .

Synthesis of cyanam ide by the  action of silver 
oxide on form aldehyde and am m onia . R. F o sse , 
R. d e  L aram bergue , and J. Gaidd o n  (Compt. 
rend., 1938, 2 0 7 , 12—13; cf. A., 1936, 597; 1937, 
II, 329).—A mixture of equal vols. of 0-1n-CH20, 
n-KHj, 2N-AgN03, and 2n-KOH at 0—5° affords 
CN-NH,, isolated as the Ag derivative, in 1-01—
3-75% yield. J . L. D.

P rep ara tio n  of fully acetylated  am ides of 
aldonic acids. G. B. R o b b in s  and F. W. U pso n  
(J. Amer. Chem. Soc., 1938, 60, 1788—1789).— 
Aldonolactones are converted by liquid NH3 into 
the amides, which with Ac20 —ZhCl2 give Ac5 and 
with Ac20 -H 2S04 at 0° give Ac6 derivatives. Thus

are obtained penta-, m.p. 184—185°, [a]“  +23-6°, 
and hexa-acetyl-d-gluconamide, m.p. 110°, [a]”  -j-25-8°, 
penta-, m.p. 165—166°, [a]“  +26-7°, and hexa- 
acetyl-d-galactonamide, m.p. 149-5—150°, [a]“  +19°, 
penta-acetyl-d-vumnonamide, m.p. 110°, [a]“  +38-7°, 
and -d-gulonamide, m.p. 162—164°, [a]?,5 +22-7°. 
[a] are in CHC13. R. S. C.

Condensation p roducts  of carbam ide  w ith  
d ifferent aldehydes. F. V ass  (Brit. Plast., 1938, 
10,115—118).—CO(NH2)2 (I) (2 mols.) and 40% CH20  
(1 mol.) in presence of 1% AcOH give methylene- 
biscarbamide, sol. in EtOH, and methylenecarbamide, 
insol. in EtOH. (I) (2 mols.) and CH20  (3 mols.) 
with HCO,H or CH2C1-C02H (3 min.) or AcOH 
(10—20 min.) or when heatecl alone, give methylene- 
bis(methylenecarbamide), CH2(NH,CO,N!CH2)2. More 
dil. solutions give similar products, no intermediates 
being obtained. The products are colourless and 
polymerise when kept. Hydrolysis by CH2C1,C02H 
or H2S04 gives indefinite products (14-48—33-85% 
of N). (I) (2 mols.) and MeCHO (3 mols.; as 40% 
solution) alone or with 1% of AcOH give ethylidene- 
carbamide, colourless; 1% NH3 gives only an aldehyde 
resin. The 2 : 1 vanillin-(I), 1 : 1 piperonal-(I), 
and 1 : 1 furfuraldehyde-(I) products are obtained as 
nearly colourless powders; products with other 
ratios of reactants could not be isolated. R. S. C.

M olecular com pounds of carbam ide  and  its  
derivatives w ith  pharm aceu tica l com pounds.
F. A dam anis (Kron. farmac., 1936, 3 5 , 93—97, 110— 
114, 129—135, 154—155, 169—172; Chem. Zentr., 
1936, ii, 2405).—The following mol. compounds were 
obtained : Veronal (I) : carbamide (II) (1 : 1), trans
ition point 145-5°; (I) : NH2-CO-NHPh (III) (1 : 2), 
m.p. 231°; (I) and NH2-CO-NMe2 (IV) form no com
pound. (I) and CO(NHMe)2 (V) form no compound.
( I ) : NH2Ac (VI) (1:2).  NH2-C0-C02E t (VII) and
(III), (VII) and (IV), and (VII) and (VI) give only 
eutectics. NHPh-C0-C02E t (VIII) and (II), (VIII) 
and (IV), (VIII) and (V), and (VIII) and (I) do not 
give compounds. Resorcinol ( IX ) : (III) (1 : 1), m.p. 
109-2°. (IX) : (IV) (1 : 1), m.p. 68-0°. ( IX ) : (V) 
(1 : 1), m.p. 68-2°. Pyrogallol (X ) : (II) (3 :2), m.p. 
68-2°. (IX) : (I) (1 : 1), transition point, 99-7°. o-, 
m-, and 2)-C6H4(OH)2 do not give compounds with
(I). Compounds are not formed from (XIII) and
(IV), 0-0H-C6H4*C02H or (XIII) and (I). I t  is con
cluded tha t both NH2 groups of (II) are active and 
that (I) forms additive compounds with (a) basic 
compounds through the H  of the NH groups, (b) 
acidic compounds through the N atoms. Deviations 
from Kordes’ results (A., 1927, 1132; 1931, 310) are 
noted and the probable non-existence of ternary 
compounds is discussed. A. H. C.

Guanidine s tru c tu re  and hypoglycsem ia : su l
phur-con tain ing  d iguanid ines. C. E. B r a u n  and
B. J . L udw ig  (J. Org. Chem., 193S, 3 , 16—25).— 
[3(3'-Dithiobis-(a-guanidopropionic acid) (cf. Kapf- 
hammer et al., A., 1934, S76) is converted into its 
dihydrochloride (I), decomp. 146°, when treated with 
dry HC1 in EtOH or MeOH, or when a solution in dil. 
HC1 is evaporated to dryness in vac. at room temp., 
the dihydrochloride (II) (A., 1935, 850) of 5 :5 '- 
(dithiodimethylene)diglycocyamidine (III) being also



xrv (h, k-^ri) ORGANIC CHEMISTRY. 399

formed. When treated with 3n-NH3-H 20 , (I), like
(II), gives (III). The guanidine groups of (I) and (II) 
in H20  liberate N2 with H N 02, and the results of the 
determination of NH2-N by Van Slyke’s method on 
freshly prepared solutions of (I) and (II) accord with 
the view that these are in equilibrium in aq. solution. 
4 : 4'-Dithioaniline dihydrochloride when refluxed 
(steam-bath, 18 hr.) with CN-NH2 in EtOH and then 
treated with cold 10% NaOH gives 4 : 4 '-diguanidodi- 
phenyl disulphide (IV), m.p. 178° (picrate, m.p. 199°; 
sulphate, m.p. 257—258°, turning into a yellow form 
of the same m.p. on storage). Similarly 
(p-NH2-CcH4)2S yields i  \ i'-diguanidodiphenyl sul
phide (V), m.p. 203—204° (decomp.) (sulphate, m.p. 
>290°, which did not turn yellow on storage; picrate, 
m.p. 168°). No hypoglycemia followed administra
tion of (I), (IV), or (V) in doses up to 100 mg. per kg. 
of body-wt. and there was no evidence of acute 
toxicity. The mere presence of •S2> and guanidine 
residues in a mol. does not give rise to hypoglycemic 
activity. H. G. M.

A liphatic azoxy-com pounds. I I I . p-Azoxy- 
[k-dim ethylhexane. J . G. A sto n  and D. E. 
A il m a n . IV. P re p ara tio n  of a-azoxy-ketones. 
M olecular refrac tions and p a rach o rs  of aliphatic  
azoxy-com pounds. D. E. A il m a n  (J. Amer. Chem. 
Soc., 1938, 60, 1930—1933, 1933—1935; cf. A., 
1934, 868).—III. p-Nitroso-ps-dimethyl-n-hexane (I) 
with SnCl2-HCl or HC1 alone at room temp, gives 
only the decomp, products of (I), viz., N2, a little 
N20 , ¿so-C5H n -CMe2-OH (II), iso-C5H n -CMe2Cl (III), 
and octanes; with SnCl2-HCl at 57—60° p-amino- 
Ps-dimethylhexane, b.p. 94°/150 mm. (hydrochloride, 
m.p. 171°), is obtained. As (I) dissociates a t 55° into 
the unimol. form, it is only this form which is reduced 
to the amine, and the bimol. form contains a N-N 
linking. wo-C5H 11,CMe2-NH,OH, (I), and K2C03-  
KOH at 50° give 75% of $-azoxy-$z-dimethylhexane
(IV), b.p. l l l ° /5  mm., obtained also in 9-5% yield 
from the amine and N 02-compound. SnCl2-HCl 
merely hydrolyses (IV) to N2, octenes, (II), and ( I I I ) ; 
SnCl2 alone, but not HC1 or SnCl4, gives the same 
products. (IV) reacts very slowly with MgMel, 
which is evidence against an open-chain structure for 
aliphatic azoxy-compounds.

IV. The parachor and [n] of (IV), Et x-azoxy- 
isopropyl, b.p. 126—126-5°/6 mm., and -isobutyl 
ketone, m.p. 30—31° (prep, from the NO-compounds 
by SnCl2-HCl), give const, vals. for the N20  group, 
but afford no evidence in favour of an open-chain 
structure. R. S. C.

Synthetic m annose- and  galactose-1-phos
phoric  acid. S. P. Colowick (J. Biol. Chem., 1938, 
124, 557—558; cf. A., 1938, II, 39).—Acetobromo- 
galactose (A., 1929, 682) and Ag3P 0 4 in CgH6 give 
tris(tetra-acetylgalactose-\)-phosphoric acid, [a]!5 +118° 
in MeOH, hydrolysed (0-2n-HC1 in 96% MeOH at 
25°) to galactose-l-phosphoric acid, [a]“  +143° [Ba salt 
(+3H ,0), [a]o5 -f 91° in H ,0]. Similarly tris(tetra- 
acetylmannose-\) -phosphoric acid, [<x]d +31-8°in MeOH, 
and mannose-l-phosphoric acid, [a]2D5 -f-58° [Ba salt 

. ( + 3H20), [a]”  +36° in Ho0], are prepared.
E. W. W.

P hosphory la tion  of glycogen in  vitro. W. Z.
Hassid and I. L. Chaikoef (Science, 1938, 88, 15— 
16).—Details of the prep, of the Ca salt of the phos
phoric ester of glycogen from glycogen, CaC03, and 
POCl3 are given. The final H20 -so1. product, [a]D 
+174°, contained P T73 and Ca 2-66%, but gave no 
test for P 0 4" ' until it had been treated with H20 2 
and conc. HNOs containing a trace of Fe(N03)r

L. S. T.
“ P hosphata tic  "  action of hydrogels. I. F is

sion of e s te rs  of phosphoric  acid in  the presence 
of lan thanum  hydroxide. E. B a m a n n  and M. 
Meise n iie im e b  (Ber., 1937, 71, [B], 1711— 1720).—  
Solutions of Na p-glycerophosphate (I) are mixed 
with NH4C1-NH3 at 37° and LaCl3 is added; after 
definite intervals the H3P 0 4 liberated is determined 
colorimetrically. Hydrolysis occurs best a t p a 7-5—
8-0. Generally, the process does not long continue 
in accordance with the initial rate; a t pK 9-5 the 
graph is linear until the change is about 30% com
plete but in less strongly alkaline solution the rate 
declines considerably sooner. Reaction is similar in 
presence of a veronal-NaOAc buffer but its extent is 
greater. The rate of hydrolysis increases with the 
concn. of the ester solution. Gels formed in tbe 
reaction mixture containing the substrate do not 
suffer appreciable loss of activity when rendered com
pact by being centrifuged or when washed with buffer 
solution. The substrate appears to protect the active 
parts of the surface, probably by the formation of a 
La(OH)3-phosphate compound. Gels pptd. in the 
buffer mixture in the absence of substrate suffer con
siderable loss of activity when washed with a suitable 
medium; their initial low activity becomes improved 
as the experiment progresses. During the course of 
the hydrolysis the gel sometimes passes into an 
unstable sol from which a new gel is derived; the 
phenomenon depends on the pa of the medium and 
the concn. of the substrate. The behaviour of phenyl- 
and diphenyl-phosphoric acid is similar to that of (I) 
whereas hexosediphosphoric acid (Ca or K  salt) and 
inositolhexaphosphoric acid (Ca-Mg compound or Na 
salt) are less readily hydrolysed. H. W.

Alkyl- and  a ry l-substitu ted  es te rs  of o rtho- 
silicic acid . I. P re p ara tio n  of m agnesium  
organic com pounds w ithou t the  use of ethyl 
e ther, in  presence of ethyl silicate. II. Syn
thesis  of a lky l-substitu ted  ethyl es te rs  of silicic 
acid. K. A n d r ia n o v  and 0 . Gr ib a n o v a  (J. Gen. 
Chem. Russ., 1938, 8, 552—557, 558—562).—I. The 
reaction RX +  Mg -> MgRX (R =  Et, Bu3, isoamyl, 
CHMeBu“, sec.-octyl, P h ; X =  Cl, Br) takes place in 
presence of Si(OEt)4, with or without solvent.

II. The reactions RMgX +  Si(OEt)4-> RSi(OEt)3 
-f- MgX-OEt -f- Mg +  RX +  Si(OEt)4 are described 
(X =  Cl, Br). The compounds SiR(OEt)3 (R =  Et, 
R =  Pr0, R  =  Bu&, b.p. 180—195°, R == isoamyl, 
R ’== hexyl, b.p. 200—220°) are described. R. T. 4

D ecom position of m ercu ry  d im ethyl.—See A.,
1938,1, 466.

M ercury  derivatives of sy m m etrica l d ichloro- 
ethylene. M. F itzGib b o n  (J.C.S., 1938, 1218— 
1222).—m-CHCKCHCl with Hg(CN)2-N a0H -H 20  
gives Hg bischloroacetylide, [(CG:C)2Hg] (I), which
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explodes a t 174—175° (cf. Hofmann et al., A., 1910, 
i, 16) and with conc. HC1 gives spontaneously in
flammable CH-CCl. When this CH-CCl oxidises slowly, 
considerable quantities of 0 3 are formed ; the form
ation of an unstable ozonide may account for the 
explosive nature of crude (I). When pure, (I) is 
stable, but it slowly decomposes when kept under 
EtOH. Zraws-CHCKCHCl with Hg(CN)2-N a0H -H 20  
gives I l  g bisdichloroethylenide, [(CHCl'.CCl)2Hg] (II), 
m.p. 50-3°, together with more complex derivatives, 
m.p. <  185°, considered to be chain compounds, 
CHCi:CCl-[Hg-CCi:CCl]„-H ; n  is probably 2 and 3, 
respectively, for the product less sol. than (II) in 
E t20, and the insol. residue. When heated with 
HgCl2 in EtOH and the product steam-distilled, (II) 
gives chloromercury dichloroelhylenide (III), m.p.
80-6°, which with K I gives the corresponding iodide, 
CHCKCCl-Hgl, m.p. 115° (decomp. 125°), which 
cannot be recrystallised owing to decomp, into I  and 
H gl2. With cone. HC1 both (II) and (III) give 
C2H2C12 and HgCl2, and with hot Na2S-H20, HgS is 
formed. Strong bases convert (III) into an insol. 
white amorphous substance. Better yields of (II) 
and of Hg bistrichloroethylenide (from C2HC13) are 
obtained when the N a0H-H,,0 is replaced by NaOEt— 
EtOH. “ H. G. M.

Lead organic com plexes. M. L e sb r e  (Compt. 
rend., 1938,206,14S1—1483).—PbMeCl3 (cf. A., 1937, 
II, 372) with excess of quinoline hydrochloride in 
presence of HC1 affords PbMeCl5,2CsH8N, hydrolysed 
to metliylplumbonic acid (A., 1935, 611). The tri
bromide gives easily decomposable complexes. PbE tI3 
with C5H 5N similarly affords PbE tI3,2C5H 6N which 
decomposes a t room temp, with liberation of I. No 
acids of the type (PbRX5)H2 or their alkali salts are 
isolable (cf. A., 1935, 966). “ Boiling aq. PbCl, with
0-0H*C6H,1*C02H in EtOH affords a complex (Pb17) 
which partly sublimes above 80° and dissociates 
strongly in concns. <  0-02n . 0-00I n  solutions form 
a basic Pb salicylate. No complex oxalate of the 
type described by Reis (A., 1881, 843) can be isolated.

J. L. D.
S tereo isom eric  fo rm s of 1 : 2-diphenylcyc/o- 

pentane. H. A. W eid lich  (Ber., 1938, 71, [B], 
1601—1603; cf. Bernliauer and Hoffmann, A., 1937, 
II, 498).—Treatment of Me2 meso-py-diphenyladipate 
with finely-divided Na in boiling C0H e gives cis-3 : 4- 
diphenylq/c/opentanone, b.p. 115°/0-02 mm., m.p. 
107°, reduced (Clemmensen) to cis-1 : 2-diphenylcycZo- 
pentane (I), m.p. 47°. Analogously, Me r-fiy-di- 
phenyladipate gives trans-3 : 4-diphenylcycZopentan- 
one (II), b.p. 180°/0-02 mm., m.p. 177°, whence trans- 
1 : 2-diphenylcycfopcntane, m.p. 65°. Von Liebig’s 
observation (A., 1914, i, 845) of the reduction of (II) 
to (I) appears erroneous. H. W.

M onohalogeno-derivatives of methylcycfohex- 
ane. M. Mo u sse r o n  and R. Gr an g er  (Compt. 
rend., 1938, 206, 1486— 1488).—1 -MéthylcÿcZohexanol
(I) with HC1 at 100° or PC15 in Cr?H 6 at 0° affords only
1-chloro-l-methylcycZohexane (II), the Mg derivative 

'  of which is oxidised to (I) or converted into l-mctlwjl-
cyclohexane-l-carboxylic acid, m.p. 39° (amide, m.p. 
6S°). fra)is-2-Methylcyc7ohexanol with HC1 affords

(II), trans- and cis-1-chloro-2-methylcycZohexano, con
verted as above into the cis-1-earboxylic acid (anilide, 
m.p. 106°) and the cis-1-OH-compound (Ph carbamate, 
m.p. 94°) which with PClg affords a mixture of iso
meric Cl-compounds, the ¿rans-isomeride predominat
ing (corresponding anilide and Ph carbamate, m.p. 
152° and 105°, respectively). dl-trans-3-Methylcyclo- 
hexanol with HC1 affords 1 -methyl-A3-c?/cZohexene
(III) and a mixture of Cl-compounds containing 60% 
of cis-i-chloro-3-methylcyclohexane (IV), b.p. 40°/ 
10 mm., converted as above into the 1-hydroxy- (Ph 
carbamate, m.p. 90°) and 1-carboxy- (V) (anilide, m.p. 
102—103°) -compounds. (IV) with PC15 affords some
(III) but mainly the trans-isomeride, b.p. 39°/10 mm., 
of (IV) (Ph carbamate and a7iilide corresponding with 
those from the cis-form have m.p. 93° and 110—111°, 
respectively). The Me esters of (V) and its trans- 
analogue when fractionally distilled are separated into 
d- and Worms. Zrans-4-MethylcycZohexanol with HC1 
affords (III) (20%), cis- and imws-l-chloro-4-methyl- 
cycZohexane. As above, the former is converted into 
a 1-carboxylic acid (anilide, m.p. 149—150°) and a
1-OH-compound (Ph carbamate, m.p. 118—119°) 
which with PC1S affords the Zraws-isomeride (corre
sponding anilide and Ph carbamate have m.p. 108— 
109° and 124—125°, respectively), cis- or trans-3- 
MethylcycZohexanol (VI) with HBr affords (III) and 
cis-l-bromo-3-methylc.yclohexane, b.p. 59°/10 mm., con
verted into cis-(VI) (p-nitrobenzoate, m.p. 78—79°). 
cis- or trans-(VI) with PBr5 affords trans-l-iromo-3- 
methylcyclohexane, b.p. 58°/10 mm., which rapidly 
loses HBr. trans-(Vl) with H I affords cis-1 -iodo-3- 
methylvyclohexane, b.p. 72°/10 mm. J . L. D.

R eduction of p o tass iu m  perm an g an a te  by 
cyclic hyd rocarbons.—See A., 1938,1, 463.

F ree rad ica ls  contain ing  a ci/cfohexane rin g .
I. Diphenyl-2}-c;ycïohexylphenylmethyl. I. Zu-
gravescu  and S. Zugravescu  (Bui. Soc. Chim. 
Romania, 1937, 19, 85—92).—Me p-q/cZohexylbenzo- 
ate with MgPhBr (2 mois.) hi E t20  gives diphenyl- 
p-cyclohexylphenylcarbinol, b.p. 100°/2 mm., con
verted by AcCl in C0H 0 into diphenyl-p-cyclohexyl- 
phenylmethyl chloride (I), m.p. 123°, which in dry 
CgH g with Cu powder (C02 atm.) gives a red colour, 
due to diphenylcyclohexylphenylmethyl, and yields 
s-telraphenyldicyclohexylphenylethane (an oil). Oxid
ation of (I) by air in C6H 6 with Cu powder yields the 
peroxide, m.p. 164°. J . D. R.

Isom érisa tion  of caro tenoids. L. Zechm eister  
and P. T uzson [with, in part, I. B erg er] (Biochem. 
Z., 1938, 32, 1305—1311).—Solutions of chromato- 
graphically pure lycopene, p-carotene, or crypto- 
xanthin undergo, when kept a t room temp., a j)artial 
isomérisation which manifests itself in the decrease 
of the colorimetric val. and in the displacement of 
the absorption max. towards shorter X. The rate of 
this spontaneous isomérisation, which tends towards 
an equilibrium, increases on heating. The intercon
version is reversible. Partly isomerised solutions 
always give two distinct layers in the Tswett column ; 
the phenomenon is not caused by the adsorption 
experiment itself but is already present in the 
solution. H. W.
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R am an  effect in  d iagnosis of the  constituents 
of a  m ix tu re  of isom eric  dihalogenated benzene 
derivatives. R. P a je a u  (Compt. rend., 1938, 207, 
344—345).—On bromination in presence of BeBr2, 
Cr,H6 gives small quantities of o- and j?-C6H4Br2, and 
PhCl gives o- and p-C6H4ClBr. In presence of A1C13 
PhCl gives all three isomerides. A. J . E. W.

B y-products in  a ro m atic  n itra tio n . G. M.
B en n e t t  and P. V. Y oule  (Nature, 1938,142, 356).— 
OH by-products are formed in considerable amounts 
in the nitration of aromatic compounds with ra-direc- 
tive groups; e.g., nitration of PhN 02 gives 0-5—6-5% 
of styphnic acid. The mechanism of the process is 
discussed. L. S. T.

R eaction of double decom position. G. K.
H a u s e r  (Mem. Inst. Chem. Tech. Ukrain. Acad. Sci., 
193S, No. 7, 121—127).—When Na2C03 containing 
NaHC03 is added to aq. m-CGH4(S03)2Ca C02 is not 
immediately evolved, owing to the formation of 
Ca(HC03)2. R. T.

Separa tion  of su lphuric  acid fro m  n itr ic , 
alkyl- and ary l-sulphonic, and alkyl su lphuric  
acids by  m eans of liqu id  am m onia . J . H. B ell
man  and L. F. A u d r ie t h (J. Amer. Chem. Soc., 1938, 
60, 1945—1946).—Since (NH4)2S04 is insol. in liquid 
NH3, H2S04 can be separated from H N 03, RS03H, 
ArSOJi, or RHS04 (R — alkyl) by dissolution in 
liquid NH3 and filtration. By evaporating the 
filtrate NHi sulphanilate, 4-0-5H20, benzene-, o-amino- 
benzene,- +0-5H20, p-toluene-, 2-aminololuene-5-, 
d-camphor,- o-, m-, and p-nitrobenzene-, and 2-naphth
alene-sulplionate, naphthionate, lauryl sulphate, and Et 
sulphate are obtained. PhS03Na and BuaS03Na are 
insol., and Na(?i-C12H25)S04 and Na(CH2Ph)S04 
slightly sol., in liquid NH3. R. S. C.

Sulphonation of cold a ro m atic  hydrocarbons.
I. T a n a se sc u  and M. Macarovici (Bull. Soc. chim., 
1938, [v], 5, 1126—1129).—C0H 6 is transformed by 
H 2S04 (d 1-84) a t 22° during 24 hr. into PhS03H, m.p. 
52—53°, the bulk of which remains in the acid iayer. 
The yield depends on the quality of C6H G and H2S04. 
Less satisfactory yields are obtained from pure CGH 6, 
free from thiophen, and H2S04 with 7% of added S03. 
Under the same conditions, PhCl gives exclusively 
i5-C6H4Cl-S03H, m.p. 92—93° (lit. m.p. 68°), PhBr 
gives 2>C6H4Br*S03H, m.p. 88—90°, and PhMe 
yields solely ^-C6H4Me,S03H, m.p. 103—104°, free 
from sulphone. H. W.

Catalytic effects in  the  b rom ina tion  of toluene. 
M. S. K h a r a sh , P. C. W h ite , and F. R. M ayo (J. 
Org. Chem., 1938, 3, 33—47).—The mechanism pro
posed for the formation of CH2PhBr in the bromin
ation of PhMe consists in a chain reaction initiated by 
Br atoms, and is in accord with previous work which 
is reviewed. Nuclear substitution, probably a bimol. 
reaction, increases in rate with increasing [Br], but 
does not involve Br atoms. The ortho-para ratio is 
unaffected by the presence of peroxides, but the yield 
of CH2PhBr is greatly increased by addition of org. 
peroxides (Bz20 2, ascaridole, triacetone peroxide) to 
dil., but not conc., solutions of Br in PhMe in reactions 
in the dark in presence of air. In  photobromination, 
the rate of reaction and the yield of CH2PhBr are

reduced, and the yield of C6H4MeBr is increased, by 
exclusion of 0 2, presence of which, it is suggested, may 
be essential to this reaction. Side-chain substitution 
in photobromination and in the peroxide-catalysed 
reaction is completely inhibited by small amounts of 
NO-compounds. AcOH and PhN 02, as solvents, 
inhibit the latter reaction, but increase the rate of 
nuclear substitution. CC14 acts as an inert diluent. 
Side-chain bromination of PhEt is greatly increased, 
in the dark, by addition of peroxides. These results 
support the proposed mechanism, and accord with 
the view that Br atoms may also be liberated from 
HBr by light in presence of O, and peroxides (cf. A., 
1937, II, 373). " H. G. M.

Catalysed po lym erisa tion  of styrene. I I .—See 
A., 1938,1, 464.

Isom érisa tion  of isostilbene to  stilbene by 
hydrogen  b rom ide in  presence of oxygen and  of 
ferrom agnetic  m eta ls . Y . U r u sh ib a r a  and 0. 
Simamura  (Bull. Chem. Soc. Japan, 1938, 13, 566— 
569; cf. A., 1938, I I , 48; Kharasch et al., A., 1937, 
II , 332).—The change isost i lbenes t i lbene  in 
presence of HBr in the dark is accelerated by 0 2 in 
C6H 6, by reduced Ni or Fe (no solvent), much less by 
Pt-black, Pd-black, or Cu, and not a t all by Ni in 
C0H c. o-CcH4(OH)2 inhibits the action of HBr in 
sunlight, and of HBr and Ni, HBr and 0 2, or HBr at 
100°, in the dark. NHPh3 inhibits slightly the action of 
HBr and 0 2 in the dark, but has no effect on the others.

A. Li.
Synthesis of d isu b stitu ted  acetylenes. J . R.

J o h nso n , A. M. S chwartz, and T. L. J acobs (J. 
Amer. Chem. Soc., 1938, 60, 1882—1884).—Disub
stituted acetylenes are readily prepared from 
i9-CGH4Me-S03R and CR'-CNa or CR':C-MgBr. Thus 
CPh-CNa in Bu“20  or PhMe gives 77% of CPh-CEt, 
b.p. 82°/5 mm. (hydrated to COPhPr“), in Bu“20 
75% of u-phenyl-[i-ÿ-chloropropylacetylene, b.p. 125— 
127 °/4 mm. (converted by way of the nitrile into 
the acid, which with KMn04 yields BzOH and 
C02H ,[CH2]3,C02H), and in PhMe 65—70% of 
CPhiCBu“, b.p. 109—110°/12 mm. (hydrated to 
COPlrCgH^-îi). n-C8H 17-C:CNa in Bua20  gives 63% 
of AY-dodecinene, b.p. 95°/12 mm. (oxidised to E tC02H 
and CpH 17'C02H), and 65% of a-chloro-^-tridecinene, 
b.p, 123—124°/3 mm. (converted by way of the 
nitrile into the acid, which with KMn04 gives 
CO^-fCB^VCOoH and C8H 17-C02H). CPh-C-MgBr 
(not CPh-CNa) “gives CPh-C-CH2Ph and 46% of 
k-chloro-ùf-butinenylbenzene, b.p. 95°/3 mm. R. S. C.

R am an  sp ec tra  of hydrocarbons containing 
te r t ia ry  C-D link ings. W. G. B r o w n , C. J. 
Mighton , and M. S e n k u s  (J. Org. Chem., 1938, 3, 
62—75).—The Raman lines for CHPh3 (freed from 
fluorescent material by distillation in vac.), CHPh2Me, 
CHPhMe2 (ef. A., 1937, I, 113), and CHMe2-CH2Ph, 
and the corresponding ferZ.-deutero-compounds, tri- 
plienyldeuteromethane, m.p. 91—92° (prepared from 
NaCPh3 and AcOD : reduction of CPh3Cl with Zn- 
AcOD is accompanied by substitution of D in the 
CgH g rings), diphenylmethyldeuteromethane, b.p. 136— 
137°/12 mm. (prepared from AcOD and KCPh2Me, 
obtained from CPh2Me-OMe and Na-K), phenyl- 
dimelhyldeuteromethane, b.p. 150-0° (similarly pre-
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pared), and benzyldimethyldeuteromethane, b.p. 170-5—
171-5° (prepared from CH2PlrCMe2-MgCl and AcOD). 
The C-D lines for the last four compounds have 
frequencies of 2132, 2122, 2152, and 2147+5 cm.-1, 
respectively. I t  is concluded that the binding force 
for the tert. C-H linking is essentially const, in this 
series of compounds and comparable with that of the 
corresponding linking in CHMe3, and tha t the factors 
responsible for the differences in chemical behaviour 
exert a negligible influence on the normal states of 
the mols. The increase in the binding force of the 
C-H linking in halogen-substituted methanes is 
attributed primarily to electrostatic attraction between 
halogen and H. H. G. M.

R eaction betw een dichlorodiphenylm ethane 
and sa lts  of org'anic acids as  a  m ethod  of p re 
p a ra tio n  of anhydrides of organic acids. V. V. 
E vlam piev  and N. P. Gurianov  (Utschen. Zap. Univ. 
Kazan, 1937, 97, No. 8, 55—69).—CPh2Cl2. on warm
ing with AgOAc without solvent to 100° or on mixing 
with AgOAc in light petroleum at room temp, gives 
COPh2 and Ac20 , presumably through the unstable 
ester CPh2(OAc)2. The yield is high. Analogous 
reactions are also possible with NaOAc, P raC02Na, 
NaOBz, (CH2-CO»Na)2, and Na palmitatc. CPh2Cl2and 
HC02Na give COPh2, HC02H, HC1, etc. J. J . B.

Prop inene-allene tau to m erism . ay-Diphenyl- 
propinene (phenylbenzylacetylene) and  re la ted  
com pounds. J . R. J o h n so n , T. L. J acobs , and 
A. M. S chwartz (J. Amer. Chem. Soc., 1938, 60, 
1885—1889).—The prototropic change,
CAr:.C-CH2Ar CHArlCICHAr, is similar to the 
changes, CH2R-CN ^  CHRiCiNH, and CPh:C-NH2 
(produced by Hofmann degradation of CPhiC-CO-NH2) 
— >CHPh;& NH^-^CH2PlrCN, and analogous to the 
anionotropic changes, CRaBr-C-CR— CR2IC!CRBr 
and OH-CR2-C:CR— >- CR2:CH-COR. I t  does not, 
however, occur when Ar =  Ph or jj-C6H4Br, since 
ay-diphenyl- (I), y-phenyl-v.-j)-brornophenyl- (II), and
a.-phenyl-y-'<p-bromophenyl-Aa-propinene (III) exist and 
react only as such. CiCPh has thus less activating 
effect on CH2 than has CN or C:CH, a result in line 
with electronic considerations. CPhiC-MgBr and 
£>-C6H4Me-S03CH2Ph (IV) in E t20  give 72% of (I),
b.p. 128—129°/1—2 mm., obtained also in 27% yield 
from MgPhBr and CPh;C-CH2Br. With KMn04 (I) 
gives BzOH (48%) and CH2Ph-C02H (15%), with 
H g0-H 2S04-E t0 H  gives 50% of CH2Ph-CH2-COPh, 
and in CC14 yields v.$-dibromo-ay-diphenyl-Aa-propene> 
m.p. 60°, and an oily I2-compound. p-C6H4Br-C;CH, 
b.p. 71—72°/3 mm., m.p. 62—63°, with MgEtBr gives 
a Grignard reagent, converted by (IV) into (II) (26% 
yield), m.p. 87°, which with H g0-H 2S04-E t0 H  gives 
p-bromo-y-phenylpropiophenone, m.p. 98—99° (semi- 
carbazone, m.p. 164—165°; oxime, m.p. 115—125°), also 
obtained from p-C6H4Br-CN and CH2Ph,CH2,MgBr. 
p -Bromobenzyl p -toluenesvlphonate, m.p. 74—75°, and 
CPh-C-MgBr give 50% of (III), b.p. 166—169°/1—2 
mm., m.p. 42—44°, which yields a.$-dibromo-a-phenyl- 
y-bromophenyl-Aa-propinene, m.p. 108—108-5, and 
y-p' -6romophemjlpropiophenone, m.p. 68-5—69° (semi- 
carbazone, m.p. 161—162°; 2 : 4-clinitrophenyl-
hydrazcme, m.p. 67—67-5°), also obtained from 
CH2Ph-CH2-COCl and ZnPh2. R. S. C.

S tru c tu re  of d isty renes. L. Ma r io n  (Canad. J. 
Res., 1938,16, B, 213—217).— 
CH.2Ph-CH,-CHPh-C02H (modified prep. from 
CH,Bz-CHPh-C02H), m.p. 75°, yields (Na-EtOH 
reduction of the ester) CH2Ph-CH2-CHPh-CH2-OH (I), 
b.p. 174—180°/1 mm., dehydrated by KH S04 to 
CH2Ph-CH2-CPh:CH2 (II), b.p. I40°/2—3 mm., which 
is oxidised by KMn04 to CH2Ph-CH2*COPh (III), iso- 
merises when kept to (? iv&ns-)ay-diphenyl-A11-buleiie, 
m.p. 47—47-5°, b.p. 130—140°/1 mm. [dibromide (IV), 
m.p. 86-5°; with 0 3 gives PhCHO and CIIPhMc-CHO]. 
Dehydration of (I) by hot 20% H2S04 also yields (II), 
which in this case isomerises to ay-diphenyl-A?-butene, 
an oil, which gives an unstable dibromide and 
with KMn04 yields (III), BzOH, COPhMe, and 
(?) CH2Ph-C02H. The distyrene obtained by pyro
lysis of polystyrene (mol. wt. 8000) contains no (II) 
(cf. Staudinger et al., A., 1935, 740). ay-Diphenyl- 
propane, b.p. 124°/2 mm. [(N02)4-derivative, m.p. 
169°], is obtained by Clenunensen reduction of 
COPh-CH2-CH2Ph, into which it is reconverted by 
Cr03 in hot AcOH. (IV) is also obtained from (II). 
M.p. are corr. R. S. C.

C onfiguration of ce rta in  diphenyl com pounds 
ind icated  by th e ir  dipole m om en ts .—See A., 1938, 
I, 437.

Catalytic condensation of G rig n ard  reagen ts  
w ith  hydrocarbons. M. S. K h a r a s c h , W. G o ld 
b e r g , and F. R. Mayo (J. Amer. Chem. Soc., 1938, 
60, 2004).—Formation of Pb2 derivatives from 
MgArX and hydrocarbons involves the pre-formed 
Grignard reagent. Presence of at least catalytic 
amounts of H20  and Mg are necessary, which indicates 
their participation in a chain reaction. Use of a min. 
amount of E t20  is essential. The reaction is a general 
one. CH2Ph-MgCl with CGH G gives CH2Ph2 (29%) and 
(CH2Ph)2 (18%), with '/«-xylene gives 
2 : 4-CGH3Me2-CH2Ph (17%), with mesitylene gives 
2 : 4 :  6-CGH2Me3-CH2Ph (20%), but with cycZohexane 
gives no benzylcycZohexane. MgPhBr with PhMe 
gives p-CGH4PhMe (about 10%) and Ph2 (20%), with 
m-xylene gives CGH3PhMe2 (9%), with PhCl gives 
C6H4PhCl (9%) and Ph2 (39%), and with cyclo- 
hexane gives Ph2 (39%) (no phenylcj/cZohexane). 
MgMel and C6H 6 give only 0-06% of PhMe and
0-03% of j)-xylene. R. S. C.

M echanism  of the F ittig  reaction . 0 .  B l u m - 
B ergmann  (J. Amer. Chem. Soc., 1938, 60, 1999).— 
The formation of Ph radicals during the Fittig 
reaction is confirmed by the reaction of PhBr, C6H G, 
and Na in N2 to give Ph2, p-CGH4Ph2 (I), and
o-C6H4Ph-OH, and by reaction of NaPh (from HgPh2 
and Na in C0H 0) with PhBr to give Ph2 and (I). (I)
arises by disproportionation of Ph to C0H 0 and CGH4.

R. S. C.
C racking of te trahydronaph tha lene  w ith  a lu m 

in ium  chloride. M. B. T uro va-P olak  and N. B. 
L ubim ova  (J. Gen. Chem. Russ., 1938, 8 , 538—543).— 
Tetrahydronaphthalene when distilled a t 170—270° 
from AlClj yields chiefly CGH G and its homologues, 
together with some ci/cZo-pentane and -hexane. R. T.

D ehydration  of ce rta in  cyciopentanol hom o
logues. I I . J . I. D e n is e n k o  (J. Gen. Chem.
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Russ., 1938, 8, 410—412).—a-Phenyl-(3-l-hydroxy- 
cycZopentylethane and anhyd. H2C20 4 at 130—135° 
yield 1 : 2-trimethylene-l : 2 : 3 : 4-tetrahydronaphth- 
alene, from which 4 : 5-benzoindane is obtained by 
passing over C-Pt at 300° in a stream of C02 or H2.

R. T.
1 : 2 : 3 : 4-D ibenzphenanthrene, I. E. Berg- 

mann; (J. Amer. Chem. Soc., 1938, 60, 1798—1799).— 
Unsuccessful attempts to synthesise 1 : 2 : 3 : 4-di- 
benzphenanthrene are described. fi-9-Phenanthryl- 
ethylmagnesium bromide and 2-methylcycZohexanone 
give, with (? )a  little 9-ethylphenanthrene, 1 -methyl-
2-9' -phenanthrylcthyl- ¿\l -cyc\ohexene, b.p. 220°/0-01 
mm. (picrate, m.p. 124—125°; absorbs 2 Br), cyclised 
by SnCl4 and HC1 in C6H 6 a t room temp, to a spirane, 
b.p. 220°/0-01 mm. (picrate, m.p. 172°), which with 
Se at 300—320° gives poor yields of phenanthrene 
and a hydrocarbon, C22H 14, m.p. 184° (picrate, m.p. 
220°). DicJ/cZohexenyl and 1 : 2-naphthaquinone at 
180° give a resin, but 3-bromo-l : 2-naphthaquinone 
does not react at 100° in (CHC12)2. The K  derivative 
of E t cyc/ohexanone-2-carboxylate does not react with 
[3-9-phenanthrylethyl chloride. R. S. C.

M agnetochem ical investiga tions of hexa-ary l- 
e thanes. E. Muller  and W. K r u c k  (Ber., 1938, 
21, [2?], 1778—1783).—Prehminary results show that 
in accordance with quantum-theoretical views the 
introduction of groups such as the chrysyl and phen- 
anthryl residues which increase the energy of union 
also increase to a very marked extent the dissociability 
of hexa-arylated ethanes. The observations are not 
in themselves a complete verification of the quantum 
theories. 2-Benzoylchrysene and LiPh in C6H 6 give 
diphenyl-2-chrysylcarbinol, m.p. 238°, converted by 
AcCl in boiling C6H 6 into diphenyl-2-chrysylmethyl 
chloride, m.p. 194—195° (slight decomp.), which with 
Cu powder in C6H 6 affords a.u.$$-tetraphenyldi-2- 
chrysylethane, m.p. 239° (decomp.) (also +1C 6H„); 
this is dissociated to the extent of a t least 65% in 
C10H 8 at 125°. Diphenyl-9-phenanthrylcarbinol is 
transformed by AcCl in E t20  saturated with HC1 into 
diphenyl-9-phenanthrylmethyl chloride, m.p. 178°, 
converted by Hg in CGH 6 at room temp, or by Cu 
powder in boiling CGH G into a dimeric product, C54H33, 
m.p. 223—225° under N2 but varying with the mode 
of heating. Me phenanthrene-3-carboxylate and LiPh 
in E t20  give diphenyl-3-phenanthrylcarbinol, m.p. 
(crude) 80°, converted by MeOH-C6H 6 or MeOH- 
COMe2 into diphenyl-3-phenanthrylcarbinyl Me ether, 
m.p. 144—145°. This with AcCl in E t20  gives 
diphenyl-3-phenanthrylmethyl chloride, m.p. 129— 
130°, which with Hg in C6H 6 gives a dark red solution 
extremely sensitive to a ir ; the corresponding peroxide 
has m.p. 195—196°. H. W.

1 : 2-ci/cioPentenotriphenylene. I I .  E. B erg- 
m ann  and F. B ergmann  (J. Amer. Chem. Soc., 1938, 
60, 1805—1807).—The compounds previously (A., 
1936,1371) considered to be cycZopentenotriphenylene, 
7-methyl-l : 2-benzpyrene, and 1 : 2 : 3 : 4-dibenzfiuor- 
ene are shown to be (? 9-)methyl-3 : 4-benzpyrene (I), 
1 : 2 : 3 :  i-dibenzfluorene (II), and cyclopentenotri- 
phenylene (III), respectively. The adduct of 9-cyclo- 
pentenylphenanthrene and maleic anhydride with

Pb(OAc)4, best in Ac0H-Ac20  at 75°, gives 1 : 2- 
cyclopentenotriphenylene-Z : 4-dicarboxylic anhydride, 
m.p. 296°, which with basic Cu carbonate in boiling 
quinoline or soda-lime at 180—300° gives 1 : 2-cyclo- 
pentenotriphenylene-3(or 4)-, m.p. 299—:300° (Me ester, 
m.p. 197—198°), and -4(or 3)-carboxylic acid, m.p. 
249° (Me ester, m.p. 117°), respectively. The former 
acid is converted by heating with Zn dust or as K 
salt alone at 320—350°, the latter by boiling with 
basic Cu carbonate in quinoline, into (III), b.p. 260— 
280°/2-5 mm. (picrate, m.p. 165—167°). The struc
ture assigned to (II) is proved by its absorption spec
trum and fluorescence. DicÿcZohexenyl and indene 
at 180° give forms, b.p. 180—185°/0-3 mm. and 185— 
190°/0-3 mm., of dodecahydro-1 : 2 : 3 : 4-dibenzfluor- 
ene, dehydrogenated by Se at 300° to (II). 9-Chloro- 
methylphenanthrene (prep, from the carbinol by

o-CgH4.

o-C6H4.

C02E t
h 2c I c h 2

5  « V ,

H
S0C12 and NPhMe2 in in C0H c at 0°) and E t sodio- 
o/cZohexanone-2-carboxylate in PliMe give Et 2-9'- 
phenanthrylmethylcyc\ohexanone-2-carboxylate, m.p.
118—119°, converted by 2 :1 (vol.) H20 -H 2S04 into 
the substance (IV), m.p. 250°. R. S. C.

Synthesis of 4 : 9 -  and 4 : 10-d im ethyl-l : 2- 
benzanthracene. L. F. F ie se r  and R. N. J o nes 
(J. Amer. Chem. Soc., 1938, 60, 1940—1945).—Car
cinogenic activity of 1 : 2-benzanthracene derivatives 
is connected with meso (9 or 10) and a (4, 5, or 8) 
substituents; 1 : 2 : 3 :  4-H4-derivatives may also be 
active. Two new such aromatic compounds and their 
H4-derivatives are prepared. 9 : 10-Dimethyl-1 : 2- 
benzanthracene and 1' : 2' : 3' : 4'-tetrahydro-4 : 10- 
ace-1 : 2-benzanthracene are highly carcinogenic. The 
structure of 6-methyl-l : 2 : 3 : 4-tetrahydronaphthal- 
eneand7-o-carboxybenzoyl-6-methyl-l :2 : 3 : 4-tetra- 
hydronaphthalene (I) (modified prep.), m.p. 167-5— 
168° [Schroeter (A., 1921, i, 861), m.p. 160°], is proved 
by reactions detailed below and by oxidation of (I) 
by H N 03 to 1 : 2 : 4 : 5-C6H2(C02H)4. With Zn- 
2N-NaOH (I) gives7-o-carboxybenzyl-6-methyl-l :2 :3 :4- 
tetrahydronaphthalene, m.p. 168-9—169-1°, converted 
by ZnCl2-Ac0H-Ae20  into 4-methyl-1’ : 2' : 3' : 4'- 
tetrahydro-1 : 2-benz-Q-anthranyl acetate, m.p. 150-5— 
151°, which with MgBu“Br gives i-methyl-1' : 2 ': 3 ': 4'- 
tetrahydro-1 : 2-benz-Q-anthro?ie (II), m.p. 151-5—
151-7°. With MgMeCl (II) gives 4 : 9-dimethyl- 
1' : 2 ':  3' : 4 '-tetrahydro-1 : 2-benzanthracene, m.p. 62-4 
62-8° (picrate, m.p. 135-8—136-2°), which with S at 
180—210° in N2 gives 4 : 9-dimethyl-1 : 2-benzanthrac
ene, m.p. 75-1—75-5° (picrate, m.p. 116—116-4°), but 
Se a t 300° causes loss of the meso-Me and leads to
4-methyl-l : 2-benzanthracene (III). With Zn-2N- 
NaOH (II) gives 4-methyl-l' : 2' :  3' : 4'-tetrahydro- 
1 : 2-benzanthracene, m.p. 82-3—82-9° (picrate, m.p. 
158—158-2°), converted by Se at 290—300° into (III) 
[C6H3(N02)3 additive compound, m.p. 163-5—164°]. 
MgMeCl and (II) give the lactone, m.p. 115—115-5°, of
l-x-hydroxy-oL-o-carboxyphenylethyl-ft-methyl-l: 2 :3 :4-
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tetrahydronaplithalene, reduced by Zn-Hg-AcOH— 
HCl-PhMe to l-a.-o-carboxyphenylethyl-6-methyl- 
1 : 2 : 3 : 4-tetrahydronaphthalene, forms, m.p. 147— 
148° and 165-5—166°, respectively, cyclised by H2S04 
a t room temp, to 4 : 10-dimethyl-V : 2' : 3 ':  4 '-ieira- 
hydro-1 : 2-benz-9-anthrone, m.p. 112-8—113-4°. Zn 
dust in NaOH-PliMe reduces this to 4 : 10-dimethyl- 
1 ': 2' :  3 ': 4 '-tetrahydro-1:2-benzanthracene, m.p. 105— 
105-5° (picrate, m.p. 146—147°), dehydrogenated by 
S a t 190—215° in N2 to 4 : 10-dimethyl-l : 2-benz
anthracene, m.p. 114—114-4° (sinters a t 113°) (picrate, 
m.p. 161*5-—162°). M.p. are corr. R. S. C.

M ol. w t. of fichtelite.-—See A., 1938,1, 502.
p-Phenylethylam ine d eriva tives . T e rtia ry  and 

q u a te rn ary  sa lts . J . S. B u c k , R. B altzly , and 
W. S. I d e  (J. Amer. Chem. Soc., 1938, 60, 1789— 
1792).—Directions are given for the prep, of 
OR-Cf(H4-[CII2]2-NMe2 from OR-C6H4-CHO by way of 
the azlactones, pyruvic acids and oximes, and aryl- 
aeetonitriles, the last step being Pd-hydrogenation in 
MeOH in presence of an excess of NHMe2. The 
alkoxyamines are hydrolysed to the OH-amine by 
HC1 a t 160° in C02. The following are described :
4-0-, m.p. 186°, -m-, m.p. 123°, and p-ethoxy-, m.p. 
168°, 4-3'-niethoxy-2'-ethoxy-, m.p. 140°, and 4-3' : 4'- 
diethoxy-benzylidene-2-phenyloxazolone, m.p. 161°; o- 
methoxy-, m.p. 161°, o-, m.p. 164°, m-, m.p. 132°, 
and -p-ethoxy-, m.p. 182°, 3-methoxy-2-ethoxy-, an oil, 
and 3 : i-diethoxy-phenylpyriivic acid, m.p. 164°; 
m-ethoxy-, b.p. 141°/8 mm., 3-methoxy-2-ethoxy-, b.p. 
133°/2 mm., and i-methoxy-3-ethoxy-phenylaceionitrile, 
b.p. 151°/2-5 mm., m.p. 61-5°; dimethyl-p-phenyl- 
ethylamine hydrochloride, m.p. 165° (corresponding 
methochloride, m.p. 192°); p-o-, m.p. 159-5° (221°), 
-p-, m.p. 176-5° (206°), and -m-methoxy-, m.p. 
135° (158°), -3 :4-, m.p. 197° (206°), and -2 : 3-di- 
methoxy-, m.p. 140° (180°), -m-, m.p. 137° (160°), -p-, 
m.p. 175° (193°), and -o-ethoxy-, m.p. 143° (211°), 
-3-methoxy-2-ethoxy-, m.p. 145° (182°), -3-methoxy-i- 
ethoxy-, m.p. 151° (173°), -i-methoxy-3-cthoxy-, m.p. 
161-5° (162°), - 3 : 4 -diethoxy-, m.p. 138° (125°), -o-, 
m.p. 108° [254° (decomp.)], -m-, m.p. 164° (220°), 
and -p-hydroxy-, m.p. 181° [287° (decomp.)], -3 :4-, 
m.p. 127° [263° (decomp.)], and -2 : 3-dihydroxy- 
phenyldimethylamine hydrochloride, m.p. 96° (225°), the 
m.p. in parentheses being those of the corresponding 
arylethyltrimethylammonium chlorides. Temp, are 
corr. R. S. C.

T h e rm a l rea rra n g e m e n t of JV-chloroacetanil- 
ide in  aqueous solu tion . A. R. O lson and J . C. 
H o rn e l (J. Org. Chem., 1938, 3, 76—89; cf. A., 
1937, II, 491).—In 20% aq. EtOH at 40° NPhClAc (I) 
reacts (A) with H ’ and Cl' to give a steady-state 
concn. of Cl2 and NHPhAc, which subsequently react 
to give o- and p-CGH4Cl*NHAc and HC1 (cf. Orton 
et al., Proc. C.S., 1909, 25, 233), and (B ) by con
densation of 3 mols. of (I) to give an unknown com
pound (II) and two Cl'. With [Cl'] initially 0-04m and
0-005m about 70 and 25% respectively, of (I) dis
appears by reaction (A). (II) is an oxidising agent, 
and in acid solution oxidises I ' instantaneously, Br' 
fairly rapidly, and Cl' very slowly. The initial rate 
of formation of (II) oc initial (I) concn. and [H‘], but 
independent of [Cl'], and is somewhat lowered by

increasing [EtOH]. (II) decomposes slowly into a 
non-oxidising compound and a,Cl'. H. G. M.

A ssociating  effect of the  hydrogen  atom . III . 
F u r th e r  exam ples of s te ric  in terference betw een 
vicinal g roups. H . 0. Ch a pl in  and L. H u n t e r  
(J.C.S., 1938, 1034—1038).—Association factors are 
cale. cryoscopically in C10H G, or from wet m.p., as 
before (A., 1938, II, 179). Of 2 :4  : 1- (I), 3 : 4 : 1 -
(II), and 2 : 3 :  l-(N 02)2C6H3*NHAc (III), (I) is un
associated, (II) associated, and (III) intermediate in 
properties. Et 4=-nitro-3-acetamidobenzoate, m.p. 92° 
(from Ag salt), like o-N02*C6H4*NHAc (IV), is un
associated, but 2 : 3 :  S-NOa'CgH^Brg-NHAc and Et
2-nitro-3-acetamidobenzoate, m.p. 133°, are associated, 
as is 2 : 1 : 3-N02*CGH3Me*NHAc (from wet m.p. 
only). I t  thus appears tha t 3-substitution in (IV) 
hinders chelation (and favours association), owing to 
rotation of the N 02-group into a position not coplauar 
with the CgH g nucleus. Comparison between 1 :8 :2 -  
and 1 : 6 :  2-(NO2)2C10H 5*NHAc is difficult, owing to 
low solubility in C10H S, but the former is more 
associated (less chelated). In  compounds of type 
2 : 3 :  4-(N02)2CGH3X*NHAc, it is suggested tha t X, 
if large, can orient the 3-N02 transversely to the 
nucleus, and favour chelation of the 2-N02; thus 
2 : 3 : 4 :  l-(N 02)2C6H2Br-NHAc is much less, and 
2 : 3 : 1 :4-(N02)2CGH2Me*NHAc rather less, associated 
than (III), although2 : 3 : 4 :  l-(N 02)2(0Et)CGH2-NHAc 
is more associated. 2 : 5 : 4 :  l-(N 02)2C6H2Br*NflAc 
and 2 : 5 : 1 : 4-(N02)2C6H2Me*NHAc are compara
tively unassociated, and (from wet m.p. only) 2 :3 :4 :1- 
and 3 : 5 : 4 :  l-(N 02)2(0Me)C6H 2*NHAc are asso
ciated. Association-concn. curves and m.p. data are 
recorded. Attempted esterification (Fischer-Speier) 
of 2 :3  : l-(N 02)(NHAc)C6H3*C02H gives Et 2-nilro-
3-aminobenzoate, m.p. 48—49°, and the expected ester.

E. W. W.
Catalytic phenylation  of a-naphthylam ine.

H . H . H odgson and E. Ma r sd e n  (J.C.S., 1938, 
1181—1182; cf. A., 1937, II, 408).—NH4I, HI, and I 
catalyse the phenylation (^5-tolyl- and cc-naphthyl- 
ation) of a-C10H 7*NH2 (I) with decreasing efficiency, 
the first giving the best yield (96%) of a-C10H /N H Ph, 
almost free from a^osafranine-like dyes. jo-CGH4I-NH2

and excess of (I) a t 100° for 24 hr. yield two dyes, 
CeoH^N-^ (II), decomp. ~260°, and C52H29N 5I4,
i.e., (II) without rings- a and b , decomp. ~280° 
(main product), the former being obtained also from 
I  and (I) a t 50—55°. NH„Ph and NH2Ph,H I at 
198° give only a little NHPh2. A. T. P.

In troduction  of n itrogen  in to  th e  s te ro l m ole
cule. I I .  P a r tia l  syn thesis of norcholanylam ine.
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M. Vanghelovici (Bui. Soc. Chirn. Romania, 1937, 
19, 35—42; cf. A., 1936, 982).—E t cholanate and 
N2H4,H20  in EtOH yield cholanhydrazide (-fEtOH), 
m.p. 195° (Ac derivative, m.p. 235°), converted by 
Ac0H -N aN 02 into the azide, m.p. 96-—98° (decomp.), 
and thence (EtOH) into the urethane, m.p. 135°, 
which when distilled with CaO at 9 mm. gives nor- 
cholanylamine, m.p. 95° (Ac derivative, m.p. 177°; 
hydrochloride, decomp. 285°). J . D. R.

M anufacture of carb im ides.—See B., 1938,1016.

P re p a ra tio n  of benzenesuluhonarylam ides.— 
See B., 1938, 1100.

Conversion of ̂ -su b s titu ted  m ethylenebisary l- 
am ines and  tr im e ric  m ethy leneary lam ines in to  
su b stitu ted  2-am inobenzy lary lam ines. T. R.
Miller  and E. C. W agner  (J. Amer. Chem. Soc., 
1938, 60, 1738—1741).—Conditions are detailed for 
the prep, of 2 : 4-NH2'C6HaX-CH2-NH-CGH.1Y-p (X =  
Y =  Me, Cl, or Br) in good yield" from p-CGH4Y,NH2 
(large excess) and p-CGH4Y-NH2,HCl with 
(P-CgH4X-NH)2CH3 or (p-C6H4X-N-CH2)3. The prep, 
fails when X — Y =  OMe or OEt, and gives tars 
when X # Y .  R. S. C.

Synthesis of nagan ine. 0 . J . Magidsost, 0. S. 
Ma d a ev a , and M. V. R ubtzov (Chim. Farm. Prom., 
1935, 2, 89—94).—1 : 4 : 6 : 8-NH2-C10H4(S03H)3 is 
condensed in H20  with m-nitrotoluoyl chloride, the 
N 0 2 reduced (Fe) to NH2, and the amine condensed 
with wi-N02'CgH4'C0C1. The new NO, is reduced 
and the amine condensed with COCL, in NaOAc to the 
Na salt of ram'-bis-[5-(4 : 6 : 8-trisulpho-l-naphthyl- 
carbamyl)-o-tolylcarbamyl]carbanilide (naganine).

Ch . A b s . (c)
Azo-dyes derived f rom  quinol. C. Staeh ling  

and M. B a d e r  (Bull. Soc. chim., 1938, [v], 5, 1171—  
1178).—Gradual addition of C1S0,H to quinol in 
CHCl3-C5H 5N a t 60° gives dipyridinium phenylene- 
■p-disulphate (I), decomp. 170—180°, converted by 
NaOH into the salt CGH4(0-S03Na)2,2H20, decomp. 
110°; the mother-liquors from (I) with aq. Na2C03 
give Na ])-hydroxyphenyl sulphate (+2H 20) (II) which 
becomes partly liquid a t 248—250°. £>-0H-C6H4-0Bz 
in CHC13-C6H 5N and C1S03H afford pyridinium  
'p-benzoyloxyphenyl sulphate, decomp. 124— 134° [cor
responding Na salt, melting partly a t 256° (decomp.)]. 
Debenzoylation is readily effected by hot aq. Na2C03. 
When coupled with the requisite ArN2X, (II) affords 
Na 3-benzeneazo-, 3-y-tolueneazo-, and 3-£>-nitrobenz- 
eneazo-4-hydroxyphenyl sulphate. Na  3-2': 5'-di- 
chlorobenzeneazoA-hydroxyphenyl sulphate, sublimes a t 
190°, decomposes ~250°, is readily converted by 
H C lin to2 : 5-dichloro-2’ : 5'-dihydroxyazobenzene, which 
changes in cryst. form a t ~224° and melts ~246°. 
The following compounds are obtained similarly: 
Na 3A'-nitro-2’-methylbenzeneazoA-hydroxyphenyl sul
phate, m.p. 190° (decomp.), and 4-nitro-2' : 5'-di- 
hydroxy-2-methylazobenzene, m.p. 206—208°; Na  3-4'- 
anilino-2' : 5 '-diethoxybenzeneazoA-hydroxyphenyl sul
phate, m.p. 248°, converted by HC1 into a substance, 
m.p. 88—90°; Na  3-5'-chloro-2'-phenoxybenzeneazoA- 
hydroxyphenyl sulphate, m.p. 170—172°, and 5-chloro- 
2' : 5'-dihydroxy-2-phenoxyazobenzene, m.p. 204—206°.

These d3res and those obtained correspondingly from 
1 : 4-C10H 0(OH)2 are without tinctorial val.

H. W.
Action of w eak reducing  agen ts  on diazo- 

com pounds. 0 . M. Golosenko  (Prom. Org. Chim., 
1938, 5, 479—484).—The author’s method of deter
mination of diazo-compounds (A., 1937, II, 188) is of 
general application. R. T.

[Reaction of n itro sy l fluoborate w ith  an iline . ]—
See A., 1938, 1, 532.

D ecom position reactions of a rom atic  diazo- 
com pounds. V. R eactions of benzenediazonium  
chloride w ith  su lphu r, selenium , and te llu riu m .
W . A. W aters (J.C.S., 1938, 1077—1078; cf. 
A., 1938, II, 342).—Solid PhN2Cl with Te and CaC03 
in cold COMe2 gives TePh2Cl2; S a t >  50° affords 
C0Me-CH2Cl, Ph2S, and (probably) Ph2S2, and Se on 
heating yields Ph2Se. This supports the view (A., 
1938, II, 52) that free Ph is present. PhN2Cl does 
not appear to react with red P, B, or Si.

E. W. W.
D epression of m .p .—See A., 1938,1, 507.
Cineole m ethod fo r de te rm ina tion  of o-cresol.

—See B., 1938, 1013.
M echanism  of halogenation  of phenols. E. A.

S chilov (J. Gen. Chem. Russ., 1938, 8, 519—523).— 
Polemical against Lichoscherstov et al. (A., 1938, 
II, 37). R. T.

H alogen derivatives of a-ethylpropylcresols.—
See B., 1938, 1101.

Syntheses w ith  o- and  p -hydroxydiphenyls.
I I . N itro - and  am ino-hydroxydiphenyls, th e ir  
derivatives, and  azo-dyes fro m  hydroxydi- 
phenyls. N. N. V oroshcov, jun., and A. T. 
T roschtschenko  (J. Gen. Chem. Russ., 1938, 8, 
431-437).—o-CGH4Ph-0H and H N 03 in AcOH at 0° 
give a mixture of 3-nitro- (I), m.p. 62° (Me ether, m.p. 
72—73°), and 5-nitro-2-hydroxydiphenyl. Further 
nitration of (I) yields successively 3 : 5-dinitro- and 
ietranitro-2-hydroxydiphenyl, m.p. 182—183°. (I) is 
reduced (SnCl2 in EtOH) to 3 - amino - 2 - hydroxy d i - 
phenyl (II), m.p. 121—122-5°, which with AcCl in 
CgH g (3 hr. a t the b.p.) yields 6-phenyl-l-methylbenz- 
oxazole, m.p. 69—70°; with BzCl the product is 
1 : 6-diphenylbenzoxazole, m.p. 114—116°. (II), (I), 
and glycerol heated with H.2S04 yield 8-hydroxy-l- 
phenylquinoline, m.p. 142—144° (hydrochloride, m.p.
208—209°; Cu salt). 3-Amino- and 3-nitro-4-hydr- 
oxydiphenyl give similarly 8-hydroxy-o-phenylquinol- 
ine, m.p. 91—92° (hydrochloride, m.p. 212—226°; Cu 
salt). Diazotised (II) and p-CJ0H 7-OH yield 2-hydroxy- 
3-fi-hydroxynaphthaleneazodiphenyl, m.p. 211—211-5°; 
an analogous compound with m-C6H4(OH)2 is de
scribed. 4-Hydroxydiphenyl gives azo-dyes with diazo
tised p-NH2-C6H4-N02, m.p. 174—175°, a-C10H 7;NH2, 
m.p. 121—123°, and with tetrazotised benzidine, 
3 : 3'-dimethyl- and 3 : 3'-dimethoxy-benzidine.

R. T.
R elations betw een the  chem ical constitu tion  

of su b s titu ted  phenols and  of ascorb ic  acid  and 
the  size of th e ir  so lubility  p roducts  w ith  an ti- 
pyrine  and pyrid ine.—See A., 1938,1, 518.
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A rylphosphoric acid halides.—See B., 1938, 
1018.

M anufacture of tr ia ry l phosphates.—See B., 
1938, 1015.

S ubstitu tion  reactions and m eso-derivatives 
of 1 : 2-benzanthracene. L. F. F ie se r  and E. B. 
H ershberg  (J. Amer. Chem. Soc., 1938, 60, 1893— 
1896).—The 9-position of 1 : 2-benzanthracene (I) is 
shown to be remarkably inert. With Pb(OAc)4 in 
AcOH at 100° (I) gives 52% of pure 1 : 2-benz-10- 
anthranyl acetate, but 10-methyl-l : 2-benzanthracene 
gives only 10-acetoxymethyl-l : 2-benzanthracene, m.p. 
150-5—151-5° (17%), the 9-position being unattacked. 
Prep, by cyclisation methods of 10-anthranyl acetate, 
3-m ethoxy-l: 2-benz-10-anthranyl acetate, m.p. 194;— 
194-5°, and 1-keto-l' : 2' : 3' :!4'-tetrahydro-8 : 9-ace- 
phenanthrene, m.p. 143—145°, is improved. 10- 
Methyl-1 : 2-benz-9-anthranyl (II), m.p. 153-5—-154°, 
and -3-anthryl acetates (III), m.p. 214—215°, are 
prepared. When MgBu“Br and (III) are heated in 
E t20  and then treated with Me2S04-C 6H 6, 53% of 
3 : 10-dimeihoxy-1 : 2-benzanthracene (?), stable, m.p. 
146—146-5°, and unstable forms, m.p. 84—87°, is ob
tained ; by a similar reaction (II) gives 9-methoxy-10- 
methyl-1 :2-benzanthracene, m.p. 143—144°. 1 :2  :5 :6- 
Dibenzanthracene is best purified (to m.p. 266— 
266-5°) by treatment -with Pb(OAc)4, which by oxid
ation removes any 1 : 2 : 6 :  7-dibenzanthracene pre
sent. The structure of 10-nitro-l : 2-benzanthracene, 
m.p. 164—165° (Barnett et al., A., 1925, i, 821), is 
proved by P t0 2-hydrogenation to the 10-JV//2-deriv- 
ative, m.p. 174-5—175-5°, which is also obtained from 
the lO-OH-compound (IV), NH3, and NaHS03 in 
aq. dioxan at 150°. 10-Allyl-l : 2-benzanthracene, I, 
and AgOBz in hot C6H G give y-1 : 2-benz-lO-anthranyl- 
propane-<x$-diol dibenzoate, m.p. 152-5—153-5°. With 
Bu'/0C1 in E tzO (IV) gives a Cl-compound, C18H 180C1, 
m.p. 197—198° (decomp.), converted by hot MeOH 
into a bimol. product, ^38̂ -22-24̂ 2» m -P- 261—263°, 
previously (A., 1937, II, 333) obtained directly from 
(IV). 3 : 4-Benzpyrene and methylcholanthrene with 
Pb(OAc)4 give OAc-derivatives, m.p. 208-5—209° 
and 179-5-—180-5°, respectively. M.p. are corr.

R. S. C.
C onstitu tion  of (A) b ism u th  pyrogalla te , (B) 

an tim ony  pyrogallate , (c) an tim ony  subgalla te .
S. Takagi and Y. N agase (J. Pharm. Soc. Japan, 
1936, 56, 161—169, 170—174, 175—179).—(a ) Pyro- 
gallol (I) and Bi(N03)3 in aq. AcOH give pyrogallo- 
monobismuthic acid (-f H20) (A ; M == Bi) which 
forms a Ba salt but does not ppt. Bi(0H)3 in alkalhie 
solution and gives no colour with FeCl3. ~ Bi salts of 
the Me ether, amide, and anilide of (I) are described.

(b ) (I) and C.,H40,.iK(Sb0) in H20  at 40—50° give 
Sb pyrogallate (+0-5H20) {A ; M — Sb), which gives

HO-
y o

H or
(-4.)

HO-
/O H

>
colours with FeCl3 and reduces AgN03 and KMnO.. 
Méthylation (Me2S04) gave ( ?) C6H3Me3.

(c) Gallic acid and C4H4OsK(SbO) in boihng H20

give Sb subgallate, [0H Sb03C6H2-C0-0]H2, + 2 H 20,

similar in properties to Sb pyrogallate. Methylation 
(Me2S04) gave trimethylgallic acid. Ch . A b s . (c)

M odes of reaction  of o rgano-m etallic  com 
pounds. II . A ction of G rig n ard 's  com pounds 
on phenyl allyl e ther. A. L u t t r in g h a u s , G. v o n  
Saaf, and K. H auschild  (Ber., 1938, 71, [5], 1673— 
1681).—ocS-Dibromo-A^-butene (I) [from butadiene
(II) and B rin CHC13 at —15° to —18°] with N al 
in COMe2 yields I and (II), whilst with Zn or Mg in 
a suitable solvent it affords (II) in good yield. (I) and 
KOPh in MeOH afford ¡x.-bromo-8-phenoxy-i^-butene
(III), b.p. 104—105°/0-07 mm., transformed by KOPh 
into aS-diphenoxy-A^-butene, m.p. 90°. (Ill) and 
KMn04 in COMe2 containing MgS04 at —5° give a- 
bromo-$y-dihydroxy-§-phenoxybutane, m.p. 111-5°, 
further oxidised to CH2Br-C02H and 0Ph-CH2-C02H.
(III) is transformed by Mg or MgBuBr into (II) and 
PhOH. Ph allyl ether (IV) and MgBuBr afford PhOH 
and A“-«-heptene (dibromide, b.p. 98—100°/11 m m . ; 
oxidised to hexoic acid). MgPhBr and (IV) give 
PhOH and allylbenzene. PhOH, pentadecene, and 
tetracosane are derived from Mg dodecyl bromide and
(IV). Guaiacol allyl ether and MgBuBr afford 
guaiacol and heptene but no o-CfiH4(OH)2. Ph 
cinnamyl ether and MgPhBr give PhOH in 51% 
yield. CHoPli-OPh is little changed bv MgBuBr at 
80°. “ H. W.

P re p a ra tio n  of diphenyl e ther. M. A. E l e n e v - 
sk i and Z. G. A rtamonova (J. Gen. Chem. Russ., 
1938, 8, 507—509).—A mixture of PhOH 23-5, PhCl 
22-5, KOH 11-2, and CuC03 0-5 g. is heated at the 
b.p. for 9 hr., so tha t PhCl distils, is separated from 
H20, and returned. The yield of Ph20  is 59—64%.

R. T.
A ction of gaseous hydrogen  chloride on 5- 

n itroso-o-creso l and 6-n itroso thym ol. A. A n g e - 
letti and A. Oliverio  (Gazzetta, 1938, 68, 359— 
363).—2 : 1 : 5-OH• CGII4Me• NO with HC1 in dry 
E t20  gives the hydrochloride of 3 : A-dichloro-5-aminc- 
o-cresol, m.p. 158—159° (Ac derivative, m.p. 160°), 
which by diazotisation yields 1 : 3 : 4 : 2 : 5- 
C6HMeCl2(OH)2 (i)/e2 ether, m.p. 65°). 6-Nitrosothymol 
similarly gives the hydrochloride, m.p. 190—195° 
(decomp.), of 5-chloro-G- ami nothyin ol, m.p. 115° 
(decomp.). E. W. W.

A nom alous reaction  of the sodium  sa lt  of 
4 -n itro -l-th io lnaph thalene  w ith  2-chloro»l-nitro- 
naphthalene and w ith  o-chloronitrobenzene.
H. H . H odgson and E. L eigh  (J.C.S., 1938, 1031— 
1034).—NO2-C10H 6-SNa (obtained by treating 
C10H 6Cl-NO2 with EtOH-Na2S2, boihng the product 
with aq. EtOH-Na2S-NaOH, and filtering off the 
insol. monosulphide) with C10H GCl-NO2 gives in most 
cases the expected dinitrodinaphthyl sulphides. Thus 
1 :2- (I) and 1 : 4-C10H 6Cl-NO2 (II) (using either 
compound and the SNa compound derived from the 
other) give 2 : 4'-dinitro-1 : V-dinaphthyl sulphide, 
m.p. 162—163°. Similarly (I) and 2 : 1-C10H 6C1-NO., 
(Ill)  give, by either route, 1 :2'-dinitro-2 : V-dinaphthyl 
sulphide, m.p. 172— 173°. 1 : 2-NO2-C10H G-SNa and 
(II) give 1 :4 '-dinitro-2 : V-dinaphthyl sulphide (IV), 
m.p. 125—126°, but (III) and 4 : l-NO2-C10H 6-SNa 
afford not (IV) but 4 : 4'-dinitro-l : 1'-dinaphthyl
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sulphide (A., 1937, II, 414). I t  is suggested that after 
separation of Cl', the 4-H in l-NO2-C10H6+ is very 
rapidly ionised (owing to the effects of N 0 2 and of the 
positive 2-C pole), and that S (rendered less reactive 
by the 4-N02) then reacts a t the new ionic centre. 
Similarly, o-C6H4C1'N02 and 4 : l-NO2'C10H 6-SNa give 
the anomalous product, p -nitrophenyl i-nitro-l- 
naphthyl sulphide, m.p. 236—238°, also obtained from
(II) and i;-N02-CGH4-SNa, which with (I) and (III) 
gives p -nitrophenyl 2-nitro-l-, m.p. 121—122°, and 
1 -nitro-2-naphthyl sulphide, m.p. 122—123°, re
spectively. o-N02'CcH4-SNa with (I), (III), and (II) 
gives o-nitrophenyl 2-nitro-l-, m.p. 196—197°, 1- 
nitro-2-, m.p. 162—163°, and 4-nitro-l-naphthyl 
sulphide, m.p. 157—158°, respectively. Colour re
actions of the sulphides with conc. H2S04, C1S03H, 
and 26% oleum are given. E. W. W.

P urifica tion  of S-phenylethyl alcohol.—See B., 
1938, 1018.

Active ci/ciohexane com pounds. M. Mous- 
seron  and R. Granger  (Compt. rend., 1938, 207, 
366—368).—Interaction of MgAlkX with active 3- 
methylcycZohexanone affords cis- and irans-3-methyl-l- 
alkylcyc/ohexanols, the less volatile of which are 
obtained pure. The following are described: 3-
methyl-, 1 : 3-dimethyl- (phenylcarbamate, m.p. 84°), 
3-methyl-l-ethyl- (phenylcarbamate, m.p. 94°), 3- 
methyl-l-w-propyl- (phenylcarbamate, m.p. 111°), and
3-methyl-l-n-butyl-q/cZohexanol. The ratio between 
the optical rotation of the alcohols in EtOH or CGH 6 
and that without a solvent increases slightly in the 
order given above. The alcohols are dehydrated to 
the active isomeric cycZohexenes, viz., methyl-, b.p. 
102-5° and 104°/760 mm., 1 : 3-dimethyl-, b.p. 127°/ 
760 mm., 1 : 3-dimethyl-A3- (I), b.p. 129°/760 mm., 1- 
methyl-3-ethyl-, b.p. 148° and 150°/760 mm., 1- 
methyl-3-w-propyl-, b.p. 170° and 171°/760 mm., and
l-methyl-3-?i-butyl-q/cfohexene, b.p. 180°/760 mm. 
These with H2-P t afford cis- and tra?is-cyclohexo,nes; 
the following are described : 1 : 3-dimethyl-, b.p.
119-5° (optically inactive) and 123-5°/760 mm., 1- 
methyl-3-ethyl-, b.p. 147-5° and 148-5°/760 mm., and
l-methyl-3-n-propyl-M/cZohexane, b.p. 168-7° and 
169-2°/760 mm. The less volatile isomeride has the 
trans-configuration (cf. A., 1936, 61). 1-Methyl- 
3 : 4-, b.p. 146-5°/760 mm., 1 : 3-dimethyl-2 : 3-, b.p.
152-5°/760 mm., and -3 : 4-, b.p. 152°/760 mm., 1- 
methyl-3-ethyl-3 :4-, b.p. 174°/760 mm., and 1- 
methyl-3-n-propyl-3 : 4-epoxyci/cZohexane, h.p. 190°/ 
760 mm., are prepared from the appropriate cyclo- 
hexene and Bz02H. 2-Amino-2 : 4-dimethyl-, b.p. 
lll° /2 0  mm., and -4-methyl-2-ethyl-cycZohexanoI, b.p. 
120°/20 mm., are purified through the H  tartrates.
(I) is oxidised (IvMn04) to active p-methyladipic acid. 
Vais. of [a] and other physical data are given.

J . L. D.
Dipole m om ents and  m olecu lar s tru c tu re .

XIX. Dipole m om ents of an thracene deriv 
atives and  the  stereochem ical m echan ism  of 
add ition  and sp littin g  reactions in  the anthracene 
series. E. B erg m ann  and (Miss) A. W eizm ann  
(J. Amer. Chem. Soc., 1938, 60, 1801—1804; cf. A., 
1936, 1183).—Dipole moments show that 9 : 10- 
addition of Cl2 to 1 : 5-dichloroanthracene (I) and

9 : 10-diphenylanthracene is a reaction of the Cl2 
mol., since the product is the cis-derivative, but 
that 1 : 8-dichloroanthracene gives the trans-com - 
pound. 1 : 5-Dichloro-9 : 10-dihydroxy-9 : 10-dihydro- 
anthracene, m.p. 210°, is the cis-diol, the isomeride, 
m.p. 244°, the ¿raws-diol. The a- and (3-forms of 
Me29 : 10-dihydroanthracene-9 : 10-diearboxylate (A., 
1928, 1036) are trans and cis, respectively. 1-Chloro- 
anthraquinone has a high dipole moment (1-9) due, 
probably, to induction or resonance. Prep, of the 
most of the compounds named is modified. 1 :5 :9 :1 0 -  
Tetrachloro-, m.p. 214—215°, and 1 : 5-dichlorc- 
9 : 10-dibromo-9 : 10-dihydroanthracene, m.p. 220° 
(decomp.), are obtained from (I), which is prepared 
with 1 : 5-dichloro-9-hydrozy-9 : 10-dihydroanthracene, 
m.p. 102—103°, from 1 : 5-dichloroanthraquinone, Zn 
dust, and hot 20% aq. NH3. The fission of 9 : 10-C1„- 
compounds does not appear to follow definite rules.

R. S. C.
S tru c tu re  of cholesteryl chloride. E. B erg 

m ann  (J. Amer. Chem. Soc., 1938, 60, 1997—1998).— 
The absence of Walden inversion when cholesteryl 
chloride reacts with NaOAc and chloroandrosterone 
with NaOBz indicates that these chlorides can react 
in the allylic (A4) form. R. S. C.

B om bicestero l. I. K . K a w a s a k i (J. Pharm. 
Soc. Japan, 1935, 55, 758—774).—Bombicesterol (I), 
C27H 460 ,  had m.p. 139—140°, [a ft™  -31-5° (all rota
tions are in CHC13) and gave colour reactions of 
cholesterol. The acetate (I), m.p. 130-5°, [aft7 —44-2°, 
benzoate, m.p. 147°, [aft0 —14-1°, and dibromide, m.p. 
114—115°, were prepared. Bombicesteryl chloride, 
m.p. 84—86°, with Na +  C5H n -0 H  gave bombi- 
cesiene, m.p. 91—92°, [aft0 —58-2° (dibromide, m.p. 91— 
93°), which was reduced catalytically to bombicestane, 
m.p. 79° (no depression with cholestane). Bombi- 
cestanol, m.p. 134—135°, [aft3 -—10-6° (acetate, m.p. 130 
—131°, [aft7 +9-88°), bombicestanone, m.p. 152°, [aft8 
+37-9°, and allobombicesterol, m.p. 97°, were prepared 
by standard reactions. Oxidation of (I) gave a 
ketone probably identical with the methylheptanone 
obtained from cholesteryl acetate. Ch. A bs. (c)

S atis tero l, C27H 480 ,  m .p . 156°, and  its  Ac, 
m .p . 111°, E tCO , m .p . 106°, and Bz, m .p . 129°, 
derivatives.—See A., 1938, III, 772.

S tero ls. XLII. Iso lation  of cestranediols 
from  h um an  non-pregnancy u r in e . R . E. Ma r k e r , 
E. R o h r m a n n , E. J . L a w so n , and E. L. W it tl e . 
X L III. 3((3)-Hydroxysteroids in  h u m an  p reg 
nancy u rine . R . E. Ma r k e r , S. B . B in k l e y , E. L. 
W ittle , and E. J . L awson (J. Amer. Chem. Soc., 1938, 
60,1901—1903,1904—1905; cf. A., 1938, II, 408).— 
XLII. The carbinol fraction of the sterols of human 
non-pregnancy urine contains as 3(fl)-OH-compounds 
mainly cholesterol and, amongst the compounds not 
pptd. by digitonin, cestranediol-A, m.p. 242° (diacetate, 
m.p. 160°), and -B, m.p. 204° (diacetate, m.p. 160°; 
also obtained by P t0 2-hydrogenation of oestrone in 
HCl-EtOH), oxidised by Cr03 to cestranedione-A, 
m.p. 124°, and -B, m.p. 170°, and both converted by 
Pt-black in N2 at 215—220° into equilenin and thus 
stereoisomeric a t least a t C(5) or C(10). CEstrone is 
unaffected by enzyme extracts from hog ovaries, ox
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adrenal glands, and bull testes. In  the pregnant 
woman cestrone is not utilised and is thus excreted in 
large amount, the reduction products being absent, 
whereas progesterone is utilised and is thus excreted 
solely as its reduction products. In  the non-pregnant 
woman these relations are reversed : oestrone is absent 
from the urine, but its reduction products (at any 
rate the two diols) are present. Neoergosterol and 
epineoergosterol are not pptd. by digitonin.

XLII. In  confirmation of theory, saturated com
pounds of the coprostanol series with a 3(p)-OH are 
absent from human pregnancy urine (1000 gallons 
examined). The only 3(|3)-OH-compounds present 
are cholesterol (4 mg. per gal.) and aZfopregnane- 
3((3) : 20(a)-diol (1—1-5 mg. per gal.). R. S. C.

P rep ara tio n  of oestradiol f rom  urine  of m ares .
—See B., 1938, 1101.

S tero ls . XLI. R eduction of naph tho lic  s te r
oids to  phenolic s te ro id s . Equilenin . R. E. 
M a r k e r  (J. Amer. Chem. Soc., 1938, 60, 1897— 
1900; cf. A., 1938, II, 415).—The reduction of 
¡3-naphtholic sterols by Na-CsH 11,OH to ^ -d e r iv 
atives, in which ring A is benzenoid, is a general 
reaction (cf. Marker et al., A., 1936, 1256; Windaus 
et al., A., 1937, II, 99); larger amounts of neutral 
products are also formed. Correlation of configur
ations of sterols by the behaviour with digitonin and 
the m.p. is unreliable; the only valid correlation is 
obtained by chemical reactions. Equilenin (I) (modi
fied purification), m.p. 257—258°, [a]“  +89°, and 
Na-C5H 11*OH give a phenolic product which when 
benzoylated, oxidised (Cr03), and then hydrolysed 
affords cestrone. Al(OPr^)3 and (I) give a- (II), m.p. 
248° ( A c2 , m.p. 124°, and Bz derivative, m.p. 215°), 
and p-dihydroequilenin (III), m.p. 215° (Bz deriv
ative, m.p. 204° (cf. Marker et al., A., 1937, II, 250). 
Wintersteiner’s (II) (cf. A., 1937, II, 100) contained 
an active impurity (? a-oestradiol), since pure (II) 
and (III) have oestrogenic potencies of only 250 and 
75—100 ra t units per mg. Neither (II) nor (III) is 
pptd. by digitonin. With Na-C5H 1;l*OH (II) gives a 
little a-oestradiol (IV), another phenol, m.p. 151— 
154°, and a neutral substance, m.p. 172°. (Ill) gives 
similarly ¡3-cestradiol and other phenolic and neutral 
products; the benzoylated phenolic product with 
Cr03 followed by hydrolysis gives oestrone and a 
substance, C18H20O2, m.p. 222—225° [also obtained 
by oxidation of the mother-liquors from (IV)]. 
(Estrone benzoate and Al(OPr^)3 give after hydrolysis 
a- and (3-cestradiol. R. S. C.

S te ric  h indrance. I I I . Index  of u n sa tu ra tio n  
in  th e  ci/ciopentene se ries. P. D uqtjIonois (Bull. 
Soc. chim., 1938, [v], 5 , 1207—1208).—Hydnoearpic 
and chaulmoogric acid and their esters give theoretical 
Br vals. The cyc/openteno nucleus is therefore readily 
accessible to Br under the conditions of Volmar and 
Samdahl (B., 1928, 236). H. W.

ci/cIoHexane series. I . Synthesis of n itr ile s .
G. V a s ilt t  (Bui. Soc. Chim. Romania, 1937, 19 , 75—  
83; cf. A., 1938, II, 190).—cycfoHexyl bromide (I) 
and CHgPh-CN in E t20  with NaNH2 yield cyclo- 
hexylphenylacetonitrile (II), m.p. 60°, converted by 
further treatment with (I) and NaNH2 in E t20  into

dicyclohexylphenylacdonilrile, m.p. 133°, also formed 
with (II) from CH2Ph-CN, (I) (2 mols.), and NaNH2. 
Similarly from the appropriate CN’CHPhAlk are 
obtained a-cy clohexyl-x-phcnyl-butyronilrile, b.p. 179— 
180°/15 mm., and -valeronitrile, b.p. 190—191°/18 mm. 
Hydrolysis of (II) with H 2S04 yields cyclohexylp/henyl- 
acetamide, m.p. 174°, and with KOH-EtOH, cyelo- 
hexylphenylacetic acid. J . D. R.

Benzilic acid  rea rran g em en t. J . J . B la n k sm a  
and W. H. Z a a ije r  (Rec. trav. chhn., 1938, 5 7 , 
883—885).—The velocity of the rearrangement '(k) 
and the amount of BzOH formed (side reaction) in 
the action of NaOH or KOH on benzil in EtOH or 
MeOH at 100° have been measured by titrating with 
HC1 and also determining the unchanged benzil. 
Rearrangement occurs slightly faster with NaOH 
than with KOH in 100% MeOH; 90% MeOH leads 
to increase in k. Eor NaOH, on is >  &EIOh- 
MeOH is the better solvent since EtOH gives some 
MeCHO and thence resin. Anisil under similar con
ditions gives anisic but practically no anisilic acid.

A. Li.
C om m on basis  of in tram o lecu la r re a rra n g e 

m en ts . IV. C orrection : the  benzilic acid re 
a rran g em en t. F. C. W h it j io r e  (J. Amc-r. Chem. 
Soc., 1938, 60 , 2002—2003).—The application of the 
author’s theory (A., 1932, 1016) to the benzilic acid 
rearrangement is rendered invalid by later work of 
others. R. S. C.

S teric  h indrance. II . Index  of u n sa tu ra tio n  
in  the  cinnam ic series. P. DuQufrNOis (Bull. Soc. 
chim., 1938, [v], 5 , 1200—1207).—CHPhlCH, and 
CHPh‘.CH• CH2• OH absorb Br quantitatively in 2 hr. 
in the dark. With CHPhlCH-CHO, CHPh:CH-C02H 
and its esters bromination is incomplete in the dark 
but complete after 2 hr. in sunlight. In  the dark 
the Br vals. of these latter compounds are not const.; 
the rate of fixation of Br is a function of the halogen 
concn. and is inversely oc the content of dissolved
0 2. Steric hindrance appears to have a distinct 
relationship to the addition of Br. Inactivity is 
general among compounds with heterogenic con
jugated double linkings. Addition takes place more 
readily with CHPhICH-C02H than with its esters 
and is most difficult with CH2Ph cinnamate. With 
cinnamyl cinnamate a supplementary passivity is 
observed, since after fixation of the first mol. of Br at 
the double linking of the alcoholic radical a relatively 
small space is left around the other ethylenie linking, 
thus greatly hindering the access of a new mol. of 
Br. Coumarin is always very incompletely bromin- 
ated in spite of various photochemical stimuli. 
Cyclisation appears to increase the condition of 
saturation and the conjugated double linkings of this 
heterocyclic substance confer on it the properties of a 
nucleus. GHJPh afi-dibromo-[3-phenylpropionate has 
m.p. 95°. H. W.

S tereo isom eric  enolic e thers , acetals, and  the 
C laisen condensation. F. A r n d t  and L. L o e w e  
[with E. O zsoy, M. O gu t, A. A r s la n ,  and L. B a g e v i]  
(Ber., 1938, 7 1 , [5], 1631—1640).—CH2Bz-CN is 
transform ed b y  CH2N2 in  E t20  in to  tra n s-$-methoxy- 
cinnamonitrile (I), b.p. l ll -5 ° /l  m m ., m .p. 31°, con-
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verted by boiling MeOH-NaOMe (2—4 mois.) in 1—5 
hr. into a mixture, b.p. 116—126°/1 mm., of cyano- 
acetophenone Me2 acelal (II), b.p. 111°/1 mm., m.p. 
65-5°, and eis-$-methoxycinnamonilrile (Ill), b.p. 126°/ 
1 mm. Neither (I) nor (III) is isomerised by heat. 
Transformation takes place through (II), since the 
same equihbrium is attained whether the starting 
point is (I), (II), or (III). NaOMe is pronouncedly 
catalytic. The enol ether (IV) of 2-hydroxythio- 
naphthensulphone is quantitatively converted by 
warm NaOMe-MeOH into the corresponding acetal. 
Similarly the Me enol ether of ̂ -C0H4Me-SO2'CH2-COMe 
quantitatively affords the acetal (V), 
p-CgH.jMc• S0 2• CH2• CMe(OMe)2, which does not under
go thermal re-conversion. In  alkaline solution the 
equihbrium is completely on the acetal side. 
CH2Bz-CN enolises spontaneously to a conjugated 
enol. (IV) and (V) on the contrary can be obtained 
only by indirect méthylation with CH2N2 since the 
corresponding enols do not exist as they lack a 
conjugated system. The same constitutional factors 
are operative for the equilibria acetal-enol ether and 
keto-enol. As a further example of a conjugated enol 
ether CH2Bz-C02Me is converted by CH2N2 into Me 
c\s-$-methoxycinnamate, b.p. 124°/2 mm. The posi
tion of the equihbrium attained in boiling MeOH 
containing NaOMe is less readily ascertained owing 
to partial ester hydrolysis. If only 1 mol. of NaOMe 
is used the secondary change is not marked and the 
recovered ester is constitutionally pure enol ether. 
A transitory addition of OMe ion to a t least a portion 
of the mois, is certain since the product has a lower 
and less const, b.p. and partly solidifies a t —15°; 
obviously the pure irans-enol ether is solid and has a 
lower b.p. than the liquid cis-ether. With 4 mois, 
of NaOMe partial hydrolysis occurs with production 
of a solid Na salt and of a mixture of equimol. 
amounts of enol ether and acetal; repeated treat
ment and fractionation gives a product which is 
richer in acetal but not homogeneous. The chemistry 
of alkoxide catalysis and of the Claisen condensation 
is discussed in detail. H. W.

D erivatives of oleic acid. G. R o be r t i, P. 
P iu t t i , and D . D in e l li (Ric. sci. Progr. teen., 1936, 
[ii], 7, II, 10—12 ; Chem. Zentr., 1936, ii, 3536).— 
Phenylstearic acid (cf. A., 1927, 560) and glyceryl 
tri(phenylstearate) (I) have been prepared. A 1 : 1 
mixture of (I) with olive oil remains liquid a t a low 
temp, and is recommended as a lubricant for com
bustion engines. A. H. C.

R acém isation  of am ino-acids.—See B., 1938, 
1016.

2>-cycJoHexylphenoxyacetic acid and  its  deriv
atives. D. B odhotxx and A. Ch a t en et  (Compt. 
rend., 1938, 207, 364—366 ; cf. A., 1929, 1050).—Na 
2>-c?/cZohexylphenoxide with CH2ChC02Na in boiling 
EtÔH affords p-cyclohexylphenoxyacelic acid (I), 
m.p. 151—152° [Na (+ 3 H20), Ba (+ 3 H20), Aq, and 
NH i  (-fH20) salt; the last with aq. NH3-CuS04 at 
80° affords the Cu,4NH3 (-\-H20) derivative which at 
100° gives the Cu salt; Me (II), m.p. 39°, and Et, 
m.p. 32°, esters, obtained only by the Ag salt method].
(II) with NH3 in aq. EtOH at 75° affords p-cyclo- 
hexylphenoxyacetamide, m.p. 169—170°. J . L. D.

Action of benzoic acid on vanadium  pentoxide. 
J . E. L evy  (Bol. Soc. Quim. Peru, 1938, 4,108—115). 
—An extension of earlier work (A., 1938, II, 189). A 
small excess of BzOH with V20 5 at 249° gives hypo- 
vanadous benzoate, V(OBz)2, also prepared from V 
and PhCHO at room tem p.; with C5H 5N and 
quinoline it gives the corresponding vanadates (cf. 
Katzoff and Roseman, A., 1936, 1350). E. R. G.

F ixation  of active n itrogen  by organic com 
pounds. L. B. H oward and G. E. H ilbert  (J. 
Amer. Chem. Soc., 1938, 60, 1918—1924).—At. N, 
produced by a condensed or uncondensed discharge, 
and C2Ph2 give HCN, a brown, amorphous solid (I) 
of high m.p., (?) PhCN, and (?) a carbimide. (I) 
contains 16—18% of N, is stable to acid, generates 
NH3 with alkali, with H N 0 3 gives BzOH and an acid, 
(C10H 7O6N)j:, m.p. 215—220°, and probably contains 
N'C’N. Tetrahydronaphthalene and PhCN give 
similar products. R . S. C.

In d u stria l p repara tion  of benzoyl chloride.—
See B., 1938, 1013.

E stim ation  of isom eric  nitrobenzoic acids.
B. F lurscheim  and E. L. H olmes (J.C.S., 1938, 
1242).—A correction of a statement of Ingold and 
Smith (A., 1938, II, 324). A. T. P.

T itra tio n  of este rs  of p-hydroxybenzoic acid.
F. R eim ers (Dansk Tidsskr. Farm., 1938, 12, 203— 
210).—Titration of £>-0H-CGH4-C02H (I) as a dibasic 
(to pa ~11) or monobasic (to pa 6-8) acid, and direct 
titration of esters of (I), are unreliable. (I), from 
hydrolysis (aq. NaOH) of its esters, is determined 
accurately hy the reaction : (I) +  3Br2— > 2: 4:6-
C,;H2Br3’OH +  3HBr +  C02, by addition of K B r- 
ELBr03 in acid solution and determination of the 
excess of Br iodometrically. M. H. M. A.

Syntheses w ith  o- and jj-hydroxydiphenyls.
I . 4- and 2-Hydroxydiphenyl-3-carboxylic acids 
and th e ir  derivatives. N. N. V oroshcov, jun., 
and A. T. T roschtschenko  (J. Gen. Chem. Russ., 
1938, 8, 424—430).—̂ p-CGH4PlrOH, KOH, and C02 
(5 hr. a t 200—250°/30 atm.) yield 4-hydroxydiphenyl-
3-carboxylic acid, m.p. 215—216° (Ac, m.p. 151—152°, 
and Bz derivative, m.p. 174-5—175°). o-Cr>H4Ph’OH 
(I) (Ac, m.p. 64°, and Bz derivative, m.p. 62°) yields 
similarly 2-hydroxydiphenyl-3-carboxylic acid (II) 
m.p. 186—187° [Ac, m.p. 128—129°, and ife derivative, 
m.p. 118—118-5°; Me ether, m.p. 54—56°; Ph ether, 
m.p. 90—92°; anilide (III), m.p. 120—121°; p- 
toluidide (IV), m.p. 148—149°; ip-cMoroanilide, m.p. 
155—156°]. Azo-dyes, obtained by coupling (II) 
with diazotised p-N02-CfiH4-NH2, a-C10H /N H 2, and 
benzidine, and (III) and (IV) with ^-NO^CjHfNjCl, 
are described. R. T.

Pyrenecarboxylic acids and  ethylanilides.—
SeeB., 1938, 1018.

Condensations by sodium . XIV. P h thalic  
acids and  som e factors influencing yields of 
bu ty l- and  dim ethyl-m alonic acids. A. A. Mor
ton and F . F allw ell, jun. (J. Amer. Chem. Soc., 
1938, 60, 1924—1927; cf. A., 1938, II, 325).—In the 
CGH r-NaC5H 11~C02 reaction m- and ?)-C6H4(C02H)2 
are formed from C0H4Na2. Addition of NaC5H u  to
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C6H6 and NaOBz and subsequent reaction with C02 
gives o-CeH4(C02H)2. Addition of NaOBz after form
ation of the NaPh increases the yield of CPh3-OH, but 
decreases- tha t of o-CcH4(C02H)2. Presence of Ni 
increases the yield of CHBu(C02H)2 and (slightly)
o-C6H4(C04H)2, but not of CMe2(C02H)2. Adsorption 
of the various reactants on Na probably plays a part 
in controlling the direction of the reaction.

R. S. C.
C atalytic oxidation of naphthalene [to phthalic  

anhydride].—See B., 1938, 1018.
Po lym erisation  of phenylacetaldehyde. A.

M ü lle r  (Seifens.-Ztg., 1936, 63, 441—442; Chem. 
Zentr., 1936, ii, 3284; cf. A., 1934, 1301).—Polymer
isation of CH2PlrCHO is considerable in diffuse 
autumn light (1 month) but is less in diffuse summer 
light than in the dark. Fixation of mobile electrons of 
the H atoms of the CH2 in light of short X is suggested 
rather than a polymerisation-depolymerisation equili
brium (cf. A., 1915, i, 261). " A. H. C.

Condensation of Aay-butadiene w ith  ap-un- 
sa tu ra ted  com pounds. I . Synthesis of A3-te tra - 
hydrobenzaldehyde, 6-methyl-A3-te trahydro - 
benzaldehyde, and th e ir  derivatives. N. T sch a -  
ja n o v  (J. Gen. Chcm. Russ., 1938, 8, 460—474).— 
A3-Tetrahydrobenzaldehyde (I) (oxime, b.p. 203— 
204°; phenylhydrazone, b.p. 207—208°/22 mm.; p- 
nitrophenylhydrazone, m.p. 163°; compound with 
NIL, m.p. 105—107°) is obtained in 90% yield from 
(CH2:CH-)2 and CH2:CH-CHO (30 min. a t 150°), 
together with its trimeride, m.p. 175—176°. (I) and
H20 2 yield a ̂ enmde, (C H < q^  , ^ 2>CH(OH)-O'j ,
m.p. 90—91° (decomp.) ; in presence of H2S04 and 
EtOH the product is Et A3-tetrahydrobenzoate, b.p. 
194—195°. (I) in COMe2and aq. KOH yield 1 :2  :5 :6- 
telrahydrostyryl Me ketone, b.p. 118—120°/10 mm.
(semicarbazone, m.p. 135—136°) ; the product with 
COMeEt is y-keto-fi-methyl-Aa-butcnyl-l : 2 : 5 : 6-tetra- 
hydrobenzene, b.p. 241—243°. CHMeiCH-CHO and 
(CH2:CH-)2 (2 hr. a t 160—180°) give 6-methyl-A3- 
tetrahydrobenzaldehyde (semicarbazone, m.p. Ï69-— 
170° ; oxime, m.p. 64-5—65-5°; phenylhydrazone, b.p. 
211—212°; -p-nitrophenylhydrazone, m.p. 173—174°), 
which with COMe2 in aq. KOH gives 6-methyl- 
1 : 2 : 5 :  6-tetrahydrostyryl Me ketone, b.p. 245-5— 
246-5° (semicarbazone, m.p. 144—145°). R. T.

N itrobenzaldehydes of the di- and poly-aryl 
e ther series.—See B., 1938, 1018.

A ttem pted  resolution of phenyl ap-dideutero- 
ethyl ketone by an ind irect m ethod. J . B. M.
Coppock, J . K e n y o n , and S. M. P a r t r id g e  (J.C.S., 
1938, 1069—1074).—The system CHDRR' does not 
appear to give rise to appreciable optical activity (cf. 
A., 1936, 840). (—)-a-Phenylallyl alcohol (I) (A., 
1938, II, 275) with ^-xenylcarbimide gives the (-f )--p- 
xenylcarbamate, m.p. 134-8—135-2°, [a]“ 6i +131-1°, 
which is reduced by D2 (Adams) to (+)-a-phenyl-^y- 
dideutero-n-propyl p-xenylcarbamate (II), m.p. 137-9— 
138-4°, and by H 2 to (+)-a-phenyl-ra-propyl ^-xenvl- 
carbamate (III), m.p. 138-3—13S-7° ; (II) and (III) 
have [a]j561 +148-8° and +150-4°, respectively (all in 
C6H 0). Attempts to resolve (II) by fractional crys

tallisation are unsuccessful; more and less sol. crops 
show 'no difference in rotatory dispersion, and the 
slight differences in m.p. are also observed with (III). 
3N-NaOH or -HC1 does not hydrolyse (III), which with 
30%(vol.)H2S04atl80° gives (;p-CfiH4Ph-NH2)2,H2S04, 
unchanged (III), and a heavy oil. Reduction of (I) 
by D2 gives phenyl-aQ-dideuteroethylcarbinol (IV), of 
which the 3 : 5-dinitrobenzoate (recryst. thrice) had 
m.p. 52—53°, [a]6401 —45-57°, and is hydrolysed 
(KOH-EtOH) to (IV), b.p. 207°, ct6W1 +8-43°. This 
with CrOg-AcOH gives Ph a[i-dideuteroethyl ketone (V), 
m.p. 19-5°, b.p. 208°, a6461 +0-01°, when regenerated 
from the semicarbazone, m.p. 175°, a +0-01° in AcOH 
or COMe2. E. W. W.

D isplacem ent of absorp tion  bands of dyes 
w ith  sa lt fo rm ation  a t the auxochrom e g ro u p s .
F. R. S to r c k  (Helv. Phys. Acta, 1936, 9, 437—466 ; 
Chem. Zentr., 1936, ii, 3782).—Quant, spectrographic 
examination of ^-dimethylaminobenzylidene-aceto- 
phenone, -phenylacetonitrile, and -acetone, and aur- 
amine, and their Nv salts with HC1, H 2S04, HC104, 
Me2S04, and Mel in H20  or EtOH, shows that salt 
formation shifts the bands (extent depending on a) 
towards the ultra-violet when the auxochrome is 
peripheral, and towards the red when central as in 
auramine. Dissociation of the pure solutions is so 
slight that the ionic contribution may be neglected.

A. II. C.
Condensation of p-dim ethylam inobenzalde- 

hyde w ith  vanillylideneacetone and vanillyl- 
ideneacetone derivatives. L. C. R a if o r d  and 
M. M. C oop er (J. Org. Chem., 1938, 3, 11—15).— 
The appropriate aldehyde with COMe2 in EtOH - 
N a0H -H 20  affords 2-, m.p. 133—134°, 5-, m.p. 143— 
144°, and 6-, m.p. 145-5—146-5°, -chloro-, and 2-bromo-, 
m.p. 139—140°, -vanillylideneacetone. Vanillylidene- 
acetone with ^-NMe2-CcH4-CHO (I) in EtOH-NaOH- 
H20  gives 4:'-diniethylaminoA-hydroxy-3-rnethoxydi- 
styryl ketone, m.p. 199°, together with some di-p-di- 
methylaminostyryl ketone (II). 2-, m.p. 186—187°, 
5-, m.p. 203—204°, and 6- (+0-5H20), m.p. 95—110°, 
-chloro-, and 2-, m.p. 194—195°, 5-, m.p. 203—204°, 
and 6-, m.p. 185—185-5° (+0-5EtOH), m.p. 120— 
128° (decomp.), -bromo-i'-dimethylamino-i-hydroxy-3- 
methoxydistyryl ketones were similarly obtained, in 
most cases with larger amounts of (II). Better yields 
were obtained at room temp, than at 100° (bath), 
and when larger amounts of EtOH arid NaOH than 
previously recommended were used. (II) is not formed 
by treating the foregoing mixed distyryl ketones with
(I) under similar conditions. These derivatives are 
not formed from p-NMe2,CGH4-CH!CH,COMe and the 
appropriate vanillin derivative. H. G. M.

Synthesis of ketones from  com pounds of 
e thers w ith  titan iu m  tetrach lo ride . R. R. G a l l e  
(J. Gen. Chem. Russ., 1938, 8, 402—409).—1- 
C10H,-OMe (I) with AcCl or BzCl in presence of TiCl4 
yields the corresponding 4-Ac or -Bz derivative ; with
2-C10H/OMe (II) the 1-Ac or -Bz derivative is 
obtained. (I), (C0C1)2, and TiCl4 give a mixture of 
di-4-methoxy-l-naphthyl ketone and diketone, whilst 
with: (II) the sole product is di-2-methoxy-l-naphthyl 
ketone. Thiophen, (C0C1)2, and TiCl4 give di-2- 
thienyl ketone, and (largely) a stable Ti-containing
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polymeric complex. C10H 7*COR are not obtained 
from C10H 8, RC0C1, and TiCl4. R. T.

P repara tion  and reactions of m agnesium  
9-anth.ranyl brom ide. W. E. B ach m ann  and 
M. C. K loetzel (J. Org. Chem., 1938, 3 , 55—61).— 
Mg 9-anthranyl bromide (I) is obtained in good yield 
when the pure bromide is refluxed in Bua20-C cH c 
(12 hr.), Bu“20  (05 hr.), or (generally best) in E t20 
(24 hr.) with pure, pulverised Mg activated by I  or 
(better) EtBr (cf. Miller et al., A., 1935, 741). In 
Bu“20-C 6H 6 a by-product, m.p. 313—315°, sublimes at 
250°/0-5 mm., was obtained. With I in E tzO (I) 
gives 9-iodoanthracene, m.p. 82—83°, with Mel affords
9-methylanthracene, with C02 yields 9-anthroic acid 
in good yield, and with PhCN gives Ph anthranyl 
ketimine, m.p. 152—153°, sublimes a t 195°/0-5 mm. 
(hydrochloride, m.p. 272—274°), also obtained (in 
E t20-C 6H 6) from MgPhBr and 9-cyanoanthracene, 
m.p. 174—175° [ht. 170—172°; prepared by heating 
the bromide with Cu2(CN)2 and C5H 5N (220°, 9 hr.)], 
and hydrolysed with 36% HC1 (sealed vessel, 145°, 
80 hr.) to 9-benzoylanthracene. With CHPh2Br (I) 
in Bua20-C 6H e gives 9-benzhydrylanthracene, m.p. 
204—205°, with C0Ph2 affords diphenylanthranyl- 
carbinol, m.p. 191—192°, and with fluorenone yields 
anthranyldiphenylenecarbinol, m.p. 205—206°. 9-
Bromoanthracene (II) reacts readily with Li in 
anhyd. E t,0  giving Li anthranyl, converted by dil. 
HC1 into anthracene (III). With maleic anhydride 
in boiling xylene (II) reacts more slowly than (III) ; 
the equilibrium favours formation of the adduct 
(94%) (cf. Barnett et al., A., 1934, 1102).

H. G. M.
Synthesis of m ate ria ls  possessing the odour 

of jasm one. W. I ssag ulianz  (Riechstoffind., 1936, 
11 , 84—86; Chem. Zentr., 1936, ii, 3373).—Et3 
methyl-n-amylbutanetricarboxylate (yield, 45%) gave 
tetrahydrojasmone (I) [semicarbazone, m.p. 142° (cf. 
Treff and Werner, A., 1933,1296; 1935, 750; Ruzicka 
and Pfeiffer, A., 1934, 75)]. Z-Metliyl-2-isoamyl- 
cyclopentanone, b.p. 98—99°/8 mm. (semicarbazone, 
m.p. 156—157°), prepared similarly, has a stronger 
odour than (I). A. H. C.

Condensation of acyclic aldehydes w ith  cyclan- 
ic ketones. Condensation of form aldehyde and 
acetaldehyde w ith  cyciopentanone. H. Gault  
and J . S koda  (Compt. rend., 1938, 2 0 7 , 429—430; 
cf. A., 1923, i, 565).—CH20  with an excess of cyclo- 
pentanone (I) a t a low temp, in presence of K2C03 
affords 2-hydroxymethyl- (II), b.p. 94°/2 mm. (phenyl- 
hydrazone, m.p. 96—97°; Ac derivative, b.p. 120— 
121°/15 mm.), and 2 : 2-di(hydroxymethyl)-cyc\opent- 
anone (III), m.p. 25—27°, b.p. 146—148°/2 mm. 
(phenylhydrazone, m.p. 116—117°; Act derivative, 
b.p. 169—170°/16 mm.). (II) and (III) with H2-  
Raney Ni afford 2-hydroxymethyl-, b.p. 137°/16 mm. 
(Acz derivative, b.p. 131°/18 mm.), and 2 : 2-di- 
(hydroxyrnelhyl)-cyc\openlanol, undistillable (Ac2 deriv
ative, b.p. 154—155°/5 mm.). (I) with MeCHO
similarly affords 2-cc-hydroxyethylcyclopentanone, b.p. 
95°/l mm., and more complex products. NaOH at 
room temp, converts (III) into a difficultly fusible 
insol. substance. J . L. D.

Liquid-phase reactions a t h igh p ressu res. 
IV. A utocondensation of cyclohexanone, and 
its  condensation w ith  aniline. R. H. S apiro and 
S. P ’eng  (J.C.S., 1938, 1171—1174; cf. A., 1937, I, 
417).—Autocondensation of ci/cZohexanone (I) under 
pressure in absence of catalyst is studied further; the 
yield of 2-A1-cycZohexenylcycfohexanone (II) depends 
on temp, and pressure. Similar results are obtained 
with glass or Si02 tubes; the max. yields are 36-1 
and 36-0%, respectively, a t 100°/5000 atm. In  pres
ence of NH2Ph, (I) affords its anil also, this being 
formed [but not (II)] even at 20°/l atm. Both 
reactions are promoted by pressure, but they have 
opposite temp, coeffs. Yields of anils are recorded 
from equimol. mixtures of NH2Ph and (I), its 2-Me 
derivative, cycZopentanone, and COPhMe at 20—100° 
and 1 and 3500 atm. in absence of a condensing 
agent; COMeEt and C0Et2 do not react. (I) and 
NH2Ph at <100° and 5000 atm. afford, in addition, 
some anil of (II). A. T. P.

Synthesis of substances re la ted  to  the stero ls.
XX. P repara tion  of two tricyclic ketones. F. J.
M c Q u illin  and R . R o b in so n  (J.C.S., 1938, 1097— 
1099).—as-3(2)-Keto-9(10)-methyldecahydronaphth- 
alene (A., 1937, II, 196; cf. ibid., 413) with NaNH2 
in E t20  and N2, followed by COMe-[CH2]2-NMeEt2I (I) 
in EtOH, gives 2-k e lo -\\-m e th y l-n -dodecahydro- 
anthracene, b.p. 149—151°/2 mm. (semicarbazone, m.p. 
220°), which is dehydrogenated (Se at 360°) to anthra
cene. The crude condensation product from 2-methyl- 
c7/cZopentanone and (I) with (N02)2CcH3*NH,NH2 
gives 2-7nethyl-2-y-(ketobutyl)cyc\opentanonebis-2 : 4- 
dinitrophenylhydrazone, m.p. 201°, and with NaO Et- 
EtOH in E t20  yields 5-keto-S-methyl-A4:9-tetra- 
hydrohydrindene (A., 1937, II, 197), which is hydro
genated (Pd-SrC03) to 5-ketd-8-methylhydrindane, b.p. 
110°/12 mm. (semicarbazone, m.p. 190°). This is 
oxidised by alkaline KMn04 to a dicarboxylic acid, 
C10H 16O4, m.p. 158°, and with NaNH2 and 
COEt-[CH2]2,NMeEt2I as before gives a ketone (II), 
Ci5H220, b.p. 189—191°/13 mm. (2 : 4-dinitrophenyl- 
hydrazone, m.p. 160°). (II) is probably (A) or (B)

Me

o:
v e \ i / "

Me
(A.)

(which could be used to construct the ajtiocholane 
skeleton), and a hydrocarbon corresponding with (B), 
viz., “S'-methyl-4: : 5-benzhydrindene (III), m.p. 44° 
(picrate, m.p. 107°), has been synthesised (see below);
(II) is, however, resistant to Se dehydrogenation, and 
identification is thus not possible. (3-o-Tolylethyl 
chloride [the alcohol is obtained from o-CeH,jMe-MgBr 
and (CH2)20] with Mg and cyclopentanone gives
l-fi-o-tolylethylcyclopentan-l-ol, b.p. 141°/1 mm., con
verted by ice-cold 85% H2S04 into 3'-methyl-6 : 7 :8 : 9- 
tetrahydro-4 : 5-benzhydrindene, b.p. 97—99°/l mm., 
dehydrogenated (Pd-C at 340—360°) to (III).

E. W. W.
H eteropolarity . XXXIII. O xidation and re 

duction p roducts of phencyclone and  acecyclone.
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W. D i l t h e y ,  S. H e n k e ls ,  and M. L e o n h a r d  (J. pr. 
Chem., 1938, [ii], 151, 97—126).—Passage of air 
through a solution of phencyclone (I) in G5H 5N at 
100° gives 9 : 10-dibenzoylphenanthrene (II), m.p. 206°, 
the constitution of ■which follows from its conversion 
by NaH.jHjjO in cold CSH SN into 3 : G-diphenyl-4 : 5- 
oo'-diphenylenepyridazine, m.p. 340°, by molten 
P2S5 into 2 : 5-diphenyl-3 : 4-oo'-diplienylenethio- 
phen, m.p. 204°, and by Zn-Hg in AcOH into 2 : 5- 
diphenyl-3 : 4-oo'-diphenylenefuran, m.p. 184°. (II) 
differs from the 9 : 10-dibenzoylphenanthrene, m.p. 
317°, obtained by Willgerodt and Albert (A., 1911, 
i, 882) from phcnanthrene, BzCl, and A1G13 in CS2; 
a repetition of this work gave only a- dibenzoylphen- 
anlhrene, m.p. 184°. The mother-hquors from (II)

Phv /R
>CO 

PIT^R'

contain 3 : G-diphenyl-4 : 5-oo’-diphenylene-2-pyrone
(III), m.p. 273°, transformed by distillation with 
NaOH-CaO into 9-benzylphenanthrene, m.p. 154°, 
identical with the product from phenanthrene and 
CH2PhCl in presence or absence of Zn dust. Oxid
ation of (I) by H 20 2 in A c20 - A c0 H  gives mainly 
2 : 5-diacetoxy-2 : 5-diphenyl-Z : 4.-oo'-diphenylenecyclo- 
penlenone (IV) (A ; R =  R ' =  OAc), m.p. 273°, also 
obtained by oxidation of (I) with Pb(OAc)4 in AcOH, 
and together with a little (II). When heated or 
treated with conc. H 2S04 it is converted into (III).
(IV) suspended in cold MeOH is transformed by HC1 
into 2 : 5-dichloro-2 : 5-diphenyl-3 : 4-oo'-diphenylene- 
oyclopentenone (V) (A; R — R' =  Cl), m.p. 263°, also 
obtained from (I) and Cl2 in addition to a second 
dichloride, m.p. 274° (probably cis-irans isomerides). 
PC15 transforms (I) in anhyd. C6H 6 into a third 
dichloride, m.p. 278°. The m.p. of the chlorides 
diminish when they are preserved. They do not lose 
Cl in warm, indifferent solvents; with AgOAc in 
AcOH they give (IV). In  boiling AcOH (V) passes 
into 2 : 5-dihydroxy-2 : 5-diphenyl-?,: 4-oo'-diphenyl- 
enecyclopentenone (VI) (A; R  =  R ' =  OH), m.p. 
239—240°, transformed by conc. H 2S04 into (III), 
also obtained by cold Ac20  and NaOAc or by AcCl 
and K 2C03. Addition of Br to (I) in C6H G affords 
2 : 5-dibromo-2 : 5-diphenyl-Z : 4-oo’-diphenylenecyclo- 
pentenone (A ; R —- R ' =  Br), m.p. 298°, transformed 
by boiling AcOH into (VI) and by KOAc in AcOH into
(IV). (I) and I  in CH2C12 yield 2 : 5-di-iodo-2 : 5- 
diphenyl-?) : 4-oo'-diphenylenecyclopentenone, which 
immediately loses I  in warm solvents and is converted 
by MeOH in CHC13 at room temp, into (III) accom
panied by some (II); it is transformed by KOAc 
in boiling AcOH into dihydrophencyclone ( i l ; R  =  
R ' =  H), m.p. 314°.

Acecyclone (VII) suspended in PhCl is transformed 
by light and air into 7 : 8-dibenzoylacenaphthylene 
(VIII), m.p. 136—137°, whereas oxidation with Bz02H 
in PhCl leads only to yellow, resinous products. 
N2H4,H20  and (VIII) in EtOH give 2 : 5 -diphenyl-

3 : 4-1 ': 81-naphthylenepyridazine. (IX), m.p. 304— 
305° (picrate, m.p. 238°). Reduction (Zn-AcOH) of 
(VIII) gives 7 : 8-dibenzoylacenaphthene, m.p. 176°, 
converted by N2H4,H20  into (IX). Treatment of 
(VII) with Cl2 or PC15 in C6H 6 yields dichlorodihydro- 
acecyclone (X), m.p. 198° (decomp.), converted by 

- p ,  r , ,  insolation in C6H e into (?) (VIII).
Oxidation of (VII) by H 20 2 in 

y.O AcOH affords 3 : G-diphenyl-4 : 5- 
-  Z ,, 1' : 8'-naphthylene-2-pyrone, m.p.

I h  Cl 253° [with some (VIII)], also ob- 
' ■/ tained from (X) and KOAc in boil

ing AcOH. Reduction of (VII) with N2H4,H20  in 
C?H 5N or with Zn dust in AcOH affords 2 :5 -  
diplienyl-3 : 4-1' : 8'-naphthylenecyclopentadienol, m.p. 
182—183°. Zn dust and boiling AcOH transform
(VII) into greenish-yellow tetrahydroacecyclone, m.p.
229—230°, converted by boiling AcOH into a colour
less isomeride, m.p. 229—230° (oxime, m.p. 176—178°).

H. W.
H igher a rom atic  keto-fatty  acids.—See B., 

1938, 1016.

Syntheses in  the  pinane g ro u p . IV. A ttem pted  
synthesis of pinonic acid. Synthesis of trans-2 :2- 
dim.eth.yl - 3 - acetonylcyciobutane -1  - carhoxylic 
acid. C onstitu tion of F u jita 's  keto-carboxylic 
acid, CjoHjgOg. Syntheses of nopinone and 
verbenone. P. C. G u h a  and P. L. N. R ao (Ber., 
1938, 71, [J3], 1591—1595).—Largely a more detailed 
account of work previously abstracted (A., 1938, 
II, 283). The following appears new. Addition of 
EtOH (1 mol.) to pinyl dichloride in light petroleum 
affords a little Et trans-3-carioxy-2 : 2-dimethyloy do - 
butylacetate, b.p. 161—;162°/5 mm., 210—215°/15 mm. 
Norpinsemialdehyde condenses with CH2(C02H)2 to 
p-3-carboxy-2 : 2-dimethylc?/ci!obutyl-acry]ic acid, 
which is reduced to the -propionic acid. Norpinyi 
dichloride appears to be transformed by ZnMel under 
defined conditions into a diketone, m.p. 103—105°, 
which may be capable of transformationmto verbenone. 
trans - 3 - Carbefhoxy-2 : 2 -dimethylcyclobutylacet-amide 
and -anilide have m.p. 97° and b.p. 218—220° (slight 
decomp.)/3 mm., respectively. H. W.

Function of the  cyano-group in  tau tom eric  
system s. F. A r n d t  and L. L o e w e  [with Z. G u n te r  
and F. Sipahi] (Ber., 1938, 71,-[5], 1627—1630).— 
The electromeric effect of CN is approx. the same as 
tha t of C02Alk. CHC12-C0-NH2, NaOMe, and p- 
CrH4Me-SH in MeOH yield di-p-tolylthiolacetamide 
(I), m.p. 175° after softening, oxidised by H 20 2 in 
AcOH to di-Y>4oluenesulphonylacetamide, m.p. 195° 
(decomp.), which does not give a colour with FeCl3 
in EtOH. (I) is transformed by P2Og in boiling C6H 6 
followed by H20 2-A c0H  into di-Tp-toluenesulphonyl- 
acetonitrile, m.p. 160°, readily sol. in alkali hydroxide 
and warm 2N-Na2C03and giving a brownish-pink colour 
with FeCl3 in  EtOH. The violent reaction with CH2N2 
does not lead to a cryst. product. Reproducible enol 
vals. are obtained when the equilibrium solution of 
CH2Bz-CN in EtOH at —15° is very rapidly treated 
with Br, the excess of which is immediately removed 
by P-C10H 7-OH. The val. is about one third <  
that of CH2Bz-C02Et. In  EtOH it does not give a
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colour with EeCl3, indicating the presence of the enol
OPh*OHexclusively in the trans form,

H. W.
Condensations b ro u g h t abou t by bases. III . 

G eneral course of the Claisen type of condens
ation. C. R. H a u s e r . IV. Condensation of 
ethyl isobu tyrate  w ith  benzoyl chloride, benzoic 
anhydride, and phenyl benzoate as  exam ples of 
the  Claisen type of condensation. B. E. H u d so n ,  
jun., R. H . D ick , and C. R. H a u s e r  (J. Amer. Chem. 
Soc., 1937, 60, 1957—1959, 1960—1962; cf. A., 
1938, II, 143).—III. All condensations of an enolate 
ion with compounds containing RCO by bases to 
give ay-diketones are classed as Claisen-type con
densations. The mechanism of the reactions is 
discussed.

IV. When Pr^C02E t is added to CPh3Na (prep, 
described) in E t20  and shortly thereafter treated with 
BzCl, Bz20, or PhOBz, 50—55% yields of 
CMe2Bz-C02E t are formed. EtOAc and CPh3Na give 
43% of .CH2Ac,C02E t in 3 min. ; addition of EtOBz 
gives also a little CH2Bz-C02Et. Addition first of 
EtC!02E t and then of BzCl to CPh3Na gives only high- 
boiling products, but simultaneous addition of 
E tC 02E t and PhOBz to CPh3Na gives a poor yield of 
CHMeBz-C02Et. EtOAc-EtOBz and EtC02E t-  
EtOBz give low yields of CH,Bz-C02E t "and 
CHMeBz"C02Et, respectively. These reactions are 
considered to be Claisen-type condensations.

R. S. C.
In terac tion  betw een anthracene and  succinic 

anhydride. E. B erg m a n n  and A. W eizm an n  (J.C.S., 
1938,1243—1244).—l'-K e to - l ': 2 ':  3 ':  4'-tetrahydro- 
1 : 2-benzanthracene is prepared in similar manner 
to that described by Cook and Robinson (A., 1938, 
II, 227), who accord priority for the synthesis of 1'- 
methyl-1 : 2-benzanthracene to Fieser and Peters 
(A., 1933, 67). The orientation of [3-2-anthroyl- 
propionic acid (I) (Et ester, m.p. 138—140°) is proved 
by synthesis. 2-Acetylanthraeene and Br in E t20  
at 0° give 2-bromoacetylantliracene (II), m.p. 155°; 
excess of Br yields a I?r3-compound, m.p. 162° (? 9 :10- 
dibromo-2-bromoacetyl-9 : 10-dihydroanthracene). 
CHNa(C02Et)2 and (II) form a product, converted 
by KOH-MeOH into (I). In  preparing (I) from 
anthracene and (•CH2-C0)20  some ¡3-1 -anthroyl- 
propionic acid, m.p. 125°, is obtained. Anthracene, 
CH2C1-C0C1, and A1C13 in C2H2C14 a t 0° form a bis- 
chloroacetylanthracene, m.p. 205°. A. T. P.

Phenacyl and  p -substitu ted  phenacyl esters.
R. V. L undquist (J. Amer. Chem. Soc., 1938, 60, 
2000).—Phenacyl heptoate, dichloroacetate, and a- 
bromo-n-butyrate, oils, and acetylsalicylate, m.p. 105— 
105-5°, -p-broino-, m.p. 98-2—98-3°, and p -chloro- 
phenacyl dichloroacetate, m.p. 93—93-8°, and p- 
phenylphenacyl x-bromo-n-butyrate, m.p. 103-5—104°, 
are prepared. R. S. C.

Reaction of iodine m onobrom ide w ith  chole- 
stenone and p-cholestanone. J. 0. R a l l s  (J. 
Amer. Chem. Soc., 1938, 60, 1744—1753).—The re
action of cholestenone (I) and cholestanone (II) with 
IBr is autocatalytic. These reactions and that of 2

bromocholestanone (III) are of the first order and are 
catalysed by H B r ; moderate amounts of HBr 
decrease the total amount of halogen absorbed, but 
increase that organically bound. Br is the active 
ingredient of IBr. The catalytic effect of HBr is due 
to its increasing the enolisation of the ketone; the 
effect of larger amounts is due to some interference 
in the complex series of reactions. The ethylenic 
linking of (I) has no part in the reaction, as the oximes 
of (I) and (II) do not react. With IBr (II) gives 
mainly (III), m.p. 171-5°, with small amounts of Br2- 
derivatives, (IV), m.p. 147°, and (V), m.p. 194°. (Ill) 
is unaffected by hot C5H 5N. With IBr (III) gives
(IV), proving the latter to be a 2 : a;-Br2-derivative.
(V) is probably a 2 : 4-Br2-derivative; with o- 
C6H4(NH2)2 it gives the o-aminoanil, m.p. 184°. 
With KOAc in EtOH-C6Hg (IV) gives a compound, 
m.p. 119°, and (V) gives a mixture, in which, however, 
a diosphenol could not be recognised. R. S. C.

T ransfo rm ations of b rom ina ted  derivatives of 
cholesterol. V. E xperim ents w ith  d ibrom o- 
cholestanone. H. H. I nh o efen  and Huang-Min- 
lon  (Ber., 1938, 7 1 , [5 ] ,  1720—1730; cf. A., 1937, II, 
423).—The action of C5H 5N on 2 : 4-dibromochole- 
stanone (I) a t 135° gives a mixture of products from 
which A1'-2r'i:5-cholestadien-3-one (II), m.p. 111-5— 
112-5°, [a]“  +28-1° in CHC13 (semicarbazone, m.p. 
230—231°), is isolated. Hydrogenation (Pd sponge 
in E t20) of (II) yields coprostanone whereas partial 

ozonisation affords the acid, C26H420 3
(III), m.p. 207—207-5°, the structure 
of which is established by its absorption 
spectrum and its instability towards 
KMn04. Partial hydrogenation (Rupe’s 
Ni in EtOH) of (II) yields A 1:2-coprosten-

81—83° (clear a t 85°), [a]f? +64-6° in 
(semicarbazone, m.p. 207°), the spectrum of 

which shows tha t it is an a[3-unsaturated ketone. (I) 
is reduced by Al(0Pr^)3 in boiling C6H 6-Pr^OH to 
2 : i-dibromocholesian-3-ol, m.p. 174—175° (acetate, 
m.p. 178—179°). This is unchanged by prolonged 
boiling with C5H 5N even in presence of AgN03 or 
by KOBz in Bu^C02H but is transformed by KOBz 
in BzOH at 220° into 2-benzoyloxycholestan-Z-one (IV), 
m.p. 198—199°, also obtained [together with an 
isomeric benzoate (V), m.p. 145—146°] from 2-bromo- 
cholestanone and KOBz in boiling Bu“OH-PhMe. 
Mild hydrolysis (KOH-EtOH-C6H 6 at room temp.) 
of (IV) affords 2-hydroxycholestan-Z-one, m.p. 125— 
127° after softening, reconverted (BzCl in C5H 5N) into
(IV) whereas KOH-MeOH in presence of H 20 2 
transforms (IV) into the previously described (loc. cit.) 
dicarboxylic acid (VI), m.p. 195—196°, also obtained 
similarly from (V). In the absence of H20 2 (IV) and
(V) are converted by KOH-MeOH into cholestane- 
2 : 3-dione, m.p. 161—162°, and (VI). H. W.

Conversion of frans-dehydroandrosterone in to  
pregnane derivatives. L. R u z ic k a  and H. F. 
M e ld a h l  (Nature, 1938, 14 2 , 399).—A5-17-Ethinyl- 
androstene-3-irans-l7-diol (I) (A., 1937, II, 505) 
and AcOH in presence of Ac20, HgO, and BF3,Et20  
give A5:20-20-acetoxypregnadiene-3-imns-17-diol (II), 
m.p. 175— 177° (corr.). The 3-monoacetate of (I) also
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adds AcOH forming A5:20-3-iraws-20-diacetoxypreg- 
nadien-17-ol (III), m.p. 191—192° (corr.). Alkaline 
hydrolysis of (II) or (III) yields A5-pregnene-3-irams-
17-diol-20-one, m.p. 275—277° (corr.), [a]D —78° in 
dioxan [oxirne, m.p. 245—247° (corr.); 3-monoacetate 
(Ac2Q and CsH gN in the cold), m.p. 270—272° (corr.)].

L .S .T .  -
A1-Androsten-17-ol-3-one, an isom eride  of 

testosterone. A. B u t e n a n d t  and H. D a s s e s -  
b e r g  (Ber., 1938, 71, \B], 1681—1685).—Androstan-
17-ol-3-one acetate in AcOH containing HBr is trans
formed by Br-AcOH at 20° into 2-bromoandrostan-17-
ol-3-one acetate (I), m.p. 177—178°, hydrolysed by 
HCl-MeOH a t room temp, to 2-bromoandrostan-17-
ol-3-one (II), m.p. 181° (deeomp.). From the pro
ducts of the action of KOAe in AcOH on (I) or (II) 
a t 200° the oxime, m.p. 213—215° (decomp.), of
(III) (below) is isolated in very small yield with, in 
the case of (II), a product, (?) C21H280 3, m.p. 208°. 
Addition of A1-androstcne-3 : 17-dione in EtOH to 
fructose undergoing fermentation by baker’s yeast 
gives (83% yield) Ax-androsten-17-ol-3-one, m.p. 
158—159°, [«]£ -42-3° in EtOH [acetate (III), m.p. 
118—119°], which has pronounced oestrogenic pro
perties. H. W.

A cetalising reactions w ith  stero id  ketones ; 
new  m ethod of p reparing  testosterone and 
dihydrotestosterone. A. S e r in i  and H. K o s t e r  
(Ber., 1938, 71, [B], 1766—1770).—Cholestanone (I), 
CH(OEt)3, and EtOH-HCl in C6H 6 at 70° afford 
cholestanone Et2 acetal, m.p. 68;—69-5°, [a]D +26° in 
dioxan, hydrolysed by boiling dil. HC1 to (I) and 
converted in boiling xylene into cholestanone-enol Et 
ether, m.p. 87—88°, [a]?,0 +63-1° in dioxan, hydrolysed 
to (I); the change is :C(OEt)2 -> >C-OEt +  EtOH. 
Similarly, androstane-3 : 17-dione (II) affords andro- 
stane-3 : 17-dione 3-Et2 acetal (III), m.p. 121—123°, 
[*]d +75-6° in dioxan, hydrolysed to (II) and passing 
in boiling xylene into androstane-3 : 17-dione-3-enol 
Et ether, m.p. 105—106°, [a]f® +126° in dioxan. 
Reduction (ISTa in Pr“OH) of (III) affords dihydro
testosterone, m.p. 176—177°, [a]p +32° in EtOH. 
Androstene-3 : 17-dione (IV) (in C6H 8), CH(OEt)3, 
and EtOH-HCl at 75° yield directly androstene- 
3 : 17-dione-3-enol Et ether, m.p. 152°, [a]“  —89° in 
dioxan, hydrolysed by acid to (IV); it is also obtained 
from (IV) and CMe2(OEt)2 and is reduced (Na and 
Pr°0H) to testpsterone-enol E t ether, m.p. 118—122°, 
which is hydrolysed to testosterone. Under somewhat 
different conditions (IV) and CH(OEt)3 yield andro
stene-3 : 17-dione-3-enql Et ether 17-Et,, acetal, m.p.
91—92-5°, [a]u° +141-6° in dioxan, hydrolysed to
(IV). H. W.

H ighly active es te rs  of testosterone. K. M ies- 
c h e r ,  A. W e t t s t e in ,  and E. T sch opp  (Schweiz, 
med. Woch., 1936, 66, 763—764; Chem. Zentr., 
1936, ii, 3427).—Esters with fatty  acids C1_18 are de
scribed. In  the capon test, esters of acids C ^  are 
equiv., higher esters having a more protracted but 
less intense action whilst in the ra t test the pro
pionate is the most active; lower esters are also 
active but the activity decreases rapidly with an in
creasing C chain. The possible ester character of the 
natural hormone is discussed and esters with the follow

ing acids are described : HC02H, m.p. 127—129°; 
AcOH, m.p. 140—142°; EtC02II, m.p. 121—123°; 
ProC04H; m.p. 111—113°; Pr^COJI, m.p. 134— 
136° ; Bu“C02H, m.p. 109—111°; “Bu^C0 2H, m.p. 
138—140°; decoic, m.p. 55—57°; palmitic, m.p. 
72—74°; stearic, m.p. 79—80°; BzOH, m.p. 198— 
200°. A. H. C.

B iochem ical dehydrogenation in  the  tes ticu lar 
horm one series ; bac te ria l oxidation of dehydro- 
androsterone to  androstenedione. L. M am oli 
and A. V e r c e l lo n e  (Ber., 1938, 71, [5], 1686— 
1687).—Previous results (A., 1938, II, 103, 104) 
could not be repeated. Since aerobic bacteria 
cultivated in an impoverished yeast prep, are able 
to dehydrogenate dehydroandrosterone to A4-andro- 
stenedione in excellent yield, it  is probable that 
the dehydrogenation observed previously (loc. cit.) 
is due entirely to the presence of such micro-organisms.

H. W,
A drenal cortex . IV. S tru c tu res  of com pounds 

C, D, 15, F, and G . , H . L. M ason , W. M. H o e h n ,  
and E. C. K e n d a l l .  V. Conversion of com pound 
E  in to  the series w hich contains four a tom s of 
oxygen and in to  adrenosterone by the  action of 
calcium  hydroxide. H . L. M ason  (J. Biol. Chem., 
1938, 124, 459—474, 475—479).—IV. Reichstein’s 
formula (A., 1937, II, 506; cf. also A., 1936, 1382) 
for compound-^? (his Fa), i.e., (I) (R — CO-CH2-OH), 
is adopted. The H I0 4 oxidation product of E, 
acid-5 (A., 1937, II, 25), now formulated as (I) (R =  
C02H) (the ethylenie linking does not react with 
Bz02H), is converted (C5H 5N-Ac20) into its Acx 
derivative, m.p. 239—243°, [a]^oi +118-5+1-9° in 
EtOH ( 2 : 4-dinitrophenylhydrazone) ; as this is 
recryst. unchanged from aq. media it cannot be an 
easily hydrolysed enol acetate, and enolisation of the
3-CO group is thus excluded. With H 2 +  P t0 2 
and N-NaOH in EtOH, acid-5 gives acid-5b (II) (R =  
C02H), m.p. 290—293°, [a]gsl +42-5+2°, and an 
isomeric acid, C20H30O5, m.p. 283—2S7°, respectively 
pptd. and not pptd. by digitonin. Further hydro
genation is indefinite. Residual material after hydro-

OH

•CO-CH.,-OH

(V.) " ' X / ' X /  (VI.)
genation is oxidised (K2Cr20 7-H 2S04 in COMe2) 
to  ketone-3 (HI), m.p. 179—181°, [a]|Jcl +191+1-5° in



xv (ra, n) ORGANIC CHEMISTRY. 415

EtOH. The position of the fifth- 0  in E  is uncertain; 
it  is assigned to C(11) on account of its inertness; 
thus acid-5ii does not react with 2 :4- 
(N02)2CcH3-NH-NH2 or MgMol, and its Ac2 deriv
ative, m.p. 259—260°, [a]^01 —25-6+1-8° in EtOH, 
is not oxidised by Cr03-Ac0H. Compound-0 (Reich- 
stein’s 0), now formulated as (IV) (R =  CO-CH2-OH) 
(cf. A., 1937, II, 506—507), is oxidised by H I0 4 to 
CHaO and an acid (IV) (R =  C02H), m.p. 240—243°, 
M im  +32-8+3-3° in EtOH, pptd. by digitonin. 
The oxidation product from acid-3 is not C20H30O3 
(A., 1936, 1117), but (III). Compound-D (Reich- 
stein’s A), now formulated as (IV) [R == 
CH(OH)-CH2-OH], m.p. (+ H 20) 160—164° (uncorr.), 
m.p. (anhyd.) 165—167° [Reichstein’s solidification 
and remelting (A., 1936, 473) not observed], is oxid
ised to impure (III), m.p. 160—161-5°. Aq. residues 
after removal of E  contain compound-F (Reich- 
stein’s M ; cf. A , 1937, II, 506) (V), m.p. 217—220°, 
Mmoi +178°±2° (in EtOH?), converted by HK),, 
into CH20  and an acid, C20H28O5, m.p. 228—238°, 
and further by Cr03 into ketone-4 (Reichstein’s G 
or adrenosterone) (which the authors have not 
detected in cortex extracts). The liberation of 1 CH4 
by the last from MgMel is attributed to enolisation 
of the hindered CO at C(11), not of th a t a t C(3) (cf. 
acids 5 and 5a above). Gompound-G (Reichstein’s 
D),m.p.228—236° (uncorr.), [« $ „  + 83°± 2°inE tO H , 
now formulated as (II) (R =  CO-CH2-OH), from 
fraction II, is oxidised by H I0 4 to acid-5B and CH20. 
E  has about 1 ¡5 the physiological activity of cortico
sterone. M.p. are corr. except where stated; m.p. 
>200° are with decomp.

V. Conversion from the C210 3 into the C210 4 series 
is effected. Compound-i? (in EtOH) with saturated 
aq. Ca(OH)2 in N2 gives adrenosterone and acidic 
material. The latter with K2Cr20 7-H 2S04-C0Me2 
gives acid-1 (VI) (R =  C02H) (cf. A., 1937, II, 459) 
[also obtained by oxidation of compound-4 (VI) 
(R =  CO-CHg-OH)] and adrenosterone. E  is 17- 
hydroxy-4. The possibility tha t acid-1 is derived 
from A  or B  (corticosterone; 11 -dihydro-A), present 
as impurity in E, is excluded by the failure to obtain 
acid-1 from the E  used and H I0 4 followed by Cr03. 
B  is unaffected by Ca(OH)2. E. W. W.

F ission and fractionation  of “ corticosterone.”
M. Piccinini (Boll. Chim. farm., 1938, 77, 489).— 
The following substances were isolated : A, C21H 250 4, 
m.p. 174—181-5°; B, C21H30O4, m.p. 177—179° 
(physiologically active and identical with cortico
sterone) ; C, C21Hm0 5( m.p. 245—250°; F, C21H30O5, 
m.p. 214—220°; G, C21H320 5. m.p. 228—238°. A  
and B  are oxidised (H I04) to CH20  and the acid 
C^H^O^ m.p. 258—260°, and C20H 28O4, m.p. 255— 
258°, respectively. G and G are Reichstein’s G and D, 
respectively (A.", 1937, II, 506). Reactions indic
ating the groups present in some of the above sub
stances are briefly described. F. 0. H.

S tero ls. XL. O rig in  and in te rre la tionsh ips 
of the  stero idal horm ones. R. E. M a r k e r  (J. 
Amer. Chem. Soc,, 1938, 60,1725—1736; cf. A., 1938, 
II, 369).—Reasons are advanced against the view 
th a t steroidal hormones and bile acids are derived

from cholesterol, notably the difficulty of introducing 
nn.PTT .m r O into the ring-system 

5 and of oxidising the side- 
chain. Schemes are de
tailed, whereby the 
pregnane, androstane, 
and mane derivatives of 
C18, C19, and C21 types 
and the sterols in the 

cortical extract are derived according to definite rules 
from the common precursor, A4:8-pregnadiene-17:21-
diol-3 : 11 : 20-trione (I) or its hydrate at C,«>■ Most
of the proposed changes have counterparts in the 
laboratory. The rules account for all the products 
isolated and predict the occurrence of some more and 
absence of others. R. S. C.

Leptosperm one. I . L. H. B r ig g s , A. R. P e n 
f o l d ,  and W. F. S h o r t  (J.C .S., 1938, 1193—1196; 
cf. B ., 1926, 511).—“ Leptospermol ” is not a mono
basic acid but is a fi-diketone belonging to the same 
group as angustione and dehydroangustione (A., 1931, 
487) and the authors rename it leptospermone (I), 
Ci5H 220 4. (I) has b.p. 146°/10 mm., contains 2 
active H 
m.p. 91°, 
hydrazone 
ring, 
only,
CH2Pr^-C02H.

gives an amZino -derivative, C21H270 3N, 
a cryst. Cu salt, and an anhydrophenyl- 
(II), m.p. 118°, containing a pyrazole 

(I) and H N 03-H 2S04 at 50° gives CMe2(C02H)2 
whilst KMnO, at <45° affords COPA and

(I) and (II) are probably 2-isovaleryl- 
4 : 4 : 6 :  Q-tetramethyloyclohexane-l : 3 : 5-trionc and
C O *G M C 2-< - - N  P l l  1 '  A -'11 T >

CMe2-CO-C-CBu^ ’ p  y ’
Sem iquinone rad icals in  the  indam ine and

indophenol g roups.—See A., 1938,1, 521.
Com pounds from  am inoan thraqu inones and 

rj.[i-unsaturated carbonyl com pounds.—See B., 
1938, 1019.

1 : 3 -  Dihalogeno - 2  - m ethy lam inoan thraqu in- 
ones.—See B., 1938, 1018.

Synthetic experim ents in  the  rub rene  series.
E. B ergm an n  (J.C.S., 1938, 1147—1150; cf. A., 
1936, 992, 1499).—1 : 2-Diphenyltsobenzfuran (I) and 
maleic anhydride form an adduct (II), converted by 
HCl-MeOH (followed by MeOH-KOH), or better by 
HBr-AcOH at 37° for 2 days, into 1 :4 -diphenyl- 
naphthalene-2 : 3-dicarboxylic anhydride (III), m.p. 
273—275° [free acid, m.p. 295° (decomp.) (Bu II 
ester, m.p. 238°)]. (II) and HCl-MeOH at 0°, followed 
by MeOH-KOH and then SOCl2, give also a dilactone 
m.p. 250—252° (probably the di-y-lactone of 1 :4 -  
dihydroxy-1:4-diphenyl-l : 2 :3 : 4-tetrahydronaphth- 
alene-2 : 3-dicarboxylic acid). (ELI) and MgPhBr 
afford a keto-acid, cyclised by BzCl in 1-C10H 7C1 into 
6 : ll-diphenylnapht7iacene-5 : 12-quinone (IV), m.p. 
282°. The use of conc. H 2S04 at room temp, as 
dehydrating agent yields (?) 6 : 11-dihydroxy-6 : 11- 
diphenyl-6 : ll-dihydronaphthacene-5 : 12-quinone, m.p. 
>360°. (IV) is obtained more readily from the adduct, 
yellow, m.p. 150° (reddish-black liquid), of (I) and a- 
naphthaquinone in xylene, and 40% HBr in AcOH 
at 37° for 2 days, 5 : 12-dihydroxy-Q : 11-oxido-G : 11- 
diphenylnaphthacene (?), m.p. 150°, also being formed. 
1 -Phenylnaphthalene-2 : 3-dicarboxylic anhydride and
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MgPhBr in PhMe form a keto-acid, converted by 
conc. H 2S04 a t room temp, for 20 hr. into 5-phenyl- 
naphthacene-G: 11-quinone, m.p. 215°, which with 
LiPh takes up one Ph only, to form (?) 11 -hydroxy-G- 
keto-5 : ll-diphenyl-6 : W-dihydronaphthacene, m.p. 
248° (decomp.). Naphthacenediquinone and LiPh 
give no phenylated product, only dihydroxy - 
naphthacenequinone being isolated. A. T. P.

Action of acetic anhydride on a-pinene in  
presence of boric  acid. I, I I .  M. Im oto  (J. Soc. 
Chem. Ind. Japan, 1938, 41, 209—212b ; cf. Schmidt,
B., 1925, 229).—I. Z-a-Pinene (I), Ac20, and B20 3, 
heated at 90—95° for 14 hr., give unchanged oil, 
camphene, dipentene, limonene, and esters (22% 
yield) hydrolysed to borneol and isoborneol and 
fenchyl alcohol. I- and á-a-Pinene, Ac20, and cryst. 
H3BO3 in different proportions a t 110—150° afford a 
larger yield of esters (37—58%).

II. A more detailed fractionation of the products 
of the latter reaction with (I) indicates the presence 
of all the above reaction compounds, together with 
p-cymene, some polymerised substance, and an un
known alcohol, C10H 17-OH (H phlhalate, m.p. 162— 
163°). A. T. P.

Caryophyllenes. VI. y-Caryophyllene. G. R . 
R am age and J. L. S im on sen . VII. E xperim ents 
on the  synthesis of caryophyllenic acid. M. D. 
O w en , G. R . R am age, and J. L. S im o n sen  (J.C.S., 
1208—1211, 1211—1214).—VI. y-Caryophyllene «- 
nitrosochloride and C5H 5N give oximino-y-caryo- 
phylhne, b.p. 162—167°/5 mm., reduced (Na-EtOH) 
to aminodihydro-y-caryophyllene (I), b.p. 147°/13 mm., 
the Ac derivative of which on ozonolysis affords CH20  
and a ketone (II), C16H270 2N, m.p. 139—140°, [a]5481 
—58° ha EtOAe. Hydrogenation of (I) yields amino- 
tetrahydro-y-caryophyllene, b.p. 147°/11 mm., which is 
deaminatedand dehydrated to dihydro-y-caryophyllene, 
b.p. 140°/24 mm., a5461 —26-1°, oxidised (03) to a 
liquid keto-acid, C15H2G0 3 (Ag salt). Ozonolysis of 
acetamido-p-caryophyllene gives CH20  and (II). I t  
is suggested that (3- and y-caryophyllene are stereo- 
isomerides.

VII. CMe2(CH2-OAc)2 and HBr give 
CMe2(CH2Br)2 and the a.-bromo-y-acetoxy-compound, 
b.p. 85—95°/26 mm. The Br2-compound and Et 
potassiomalonate afford Et 3 : 3-dimethylcyclobutane- 
1 : 1-dicarboxylate, b.p. 118—119°/20 mm., hydrolysed 
to the acid, decomp. 162°, which is decarboxylated to 
3 : 3-dimethylcyc\obutanecarboxylic acid. (Ill), b.p. 
204°/760 mm. (p-phenacyl ester, m.p. 92°). The acid 
and S0C12, followed by Br and MeOH, yield Me 1 - 
bromo-3 :3-dimethylcyclobuiane-l-carboxylate, b.p. 82— 
83°/14 mm. Debromination with NPhEt2 gives Me 
3 : 3-dimetkylcyc\obiila?iecarboxylate, b.p. 70—80°/30 
mm., and with KOH, l-hydroxy-3 : 3-dimethylcyclo- 
butane-l-carboxylic acid, m.p. 83°, is obtained. 
CMe2!CO and CH2N2 give 3 : 3-dimethylcyclobutanone
(IV), b.p. 122—124°/770 mm. (semicarbazone, m.p. 
234°). I t  is proposed to use (III) and (IV) for the 
synthesis of caryophyllenic acid. F. R. S.

A rom adendrene. I I . C. B. R a d c l i f f e  and 
W. F. S h o rt (J.C.S., 1938, 1200—1203).—Aroma- 
dendrone (I), obtained from Eucalyptus rariflora (30% 
yield) and E. globulus (37% yield), has m.p. 84-f

85°, [a]J?70 +5-75° in EtOH, and forms a-, m.p. 195— 
196° (decomp.), and fi-semicarbazones, 
m.p. 201-5—202-5° (decomp.), a p-nitro- 
phenylhydrazone, m.p. 131°, and a 

'V vL Z' benzylidene derivative, m.p. 66—66-5°. 
' r  ^ —/  Reduction (Na) of (I) gives aroma- 

dendrol, b.p. 139—140°/10 mm., m.p. 
54—59°, and of the oxime of (I) affords 

' ■' aromadendrylamine (H oxalate, m.p.
164—165°). With KMn04 aromadendrene gives (I), 
aromadendrene glycol, m.p. 118°, and an acid, m.p.
175—176° (decomp.). Dehydrogenation (S) of aroma
dendrene gives (S'-guaiacazulene in 6-3% yield. The 
provisional formula for (I) is suggested. F. R. S.

S tru c tu re  of trite rpenes  and  re la ted  sub
stances.—See A., 1938, I, 502.

U ncerta in  princip les of lign in  chem istry  ? E.
W ed e k in d  (Zellstoff-Faser, 1936, 33, 14— 15; Chem. 
Zentr., 1936, ii, 3679).—Treatment of beechwood 
alternately with Schweitzer’s reagent and H2C20 4 
yields a product identical with Storch’s beechwood 
lignin (A., 1936, 207) which is thus, contrary to 
Hilpert (cf. A., 1935, 550), not a reaction product of 
carbohydrate origin. A. H. C.

Resinols. V. (3-Amyrenol and  dehydro-p- 
am yrenol. Location of the u n sa tu ra ted  centres 
of the  a- and  p-am yrenols. J . H. B e y n o n , K . S. 
S h a r f le s ,  and F. S. S p r in g  (J.C.S., 1938, 1233— 
1236).—Oxidation (Cr03) of p-amyrenyl benzoate 
gives $-amyrenonyl benzoate, m.p. 265°, [a]“  +126-6° 
in CHC13, hydrolysed to p-amyrenonol (I), m.p. 175°, 
H r 1 +113-2° in CHC13. ¡i-Amyrenonyl acetate, m.p. 
260—261°, [a]2D° +157-9° in CHC13, is reduced (Pd-H2) 
to [B-amyrenyl acetate. Reduction (Na-CsH n -OH) 
of (I) yields a product, C30H 50O2,EtOH, m.p. 220— 
221°, which with Ac20  gives dehydro - fj-amyrenyl 
acetate, m.p. 208—209°, [a]g> +331° in CHC13. Oxid
ation (Cr03) of dehydro-a-amyrenyl acetate affords 
an acetate, C32H 50O4, m.p. 312°, [a]!4 +61-1° in CHC13. 
Light absorption data are given and the structures of 
the a- and |3-amyrenols are discussed. F. R. S.

T oad venom . VJII. S tru c tu re  of y-bufotalin.
M. K o ta k e  and T. K u b o ta  (Sci. Papers Inst. Phys. 
Chem. Res. Tokyo, 1938, 34, 824—831).—EtOH 
extracts bufotalin and y-bufotalin (I) from the skin of 
Bufo vulgaris formosus. (I) with 5% KOH-MeOH at 
100° affords Me y-isobufotalinate, C26H360 5, m.p. 
190—191° (+1  EtOH, m.p. 124—125°), which on 
further treatment with 5% KOH-EtOH at 100° 
gives Me y-bufotalinate (II), m.p. 215°, which has 
aldehydic properties. With warm 2-5N-NaOH (II) 
gives y-isobufotalinic acid, m.p. 205°, isomeric with (I). 
The Ac derivative of (I) with 0 3 in CHC13 below 0° 
affords CH20 , CH0-C02H, H2C20 4, and diaeetylcetio-y- 
bufotalinic acid, m.p. 225°. Anhydro-y-bufotahn with 
Pd-H 2 in AcOH gives hexahydro-y-bufotalin and an 
isomeride, m.p. 212—213°, of dihydroxycholanic acid. 
With Cr03 in AcOH at 0° (I) affords a substance, 
C24H30O5 or C24H320 5, m.p. 252°. A structure is 
suggested for (I). J . L. D.

Soya-bean saponin. IV. K . T stjd a  and S. 
K ita g a w a  (Ber., 1938, 71, [5], 1604— 1609; cf. A., 
1938, II, 239).—Soyasapogenol B  (I) is very slowly
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oxidised by KMn04 in boiling COMe2 to the compound, 
C30H48O3, deeomp. 218° (monoxime, decomp. 244°; 
diacetate, m.p. 146-5°). Methylhederagenin (II) (as 
typical triterpene alcohol) is converted by Cu-bronze 
at about 270° into CH20  and methylhedragone, m.p. 
203°, [a]}? -¡-104-9° in CHC13, identical with the 
product of the oxidation of (II) with Cr03 in AcOH. 
Analogously (I) and Cu-bronze at 270° yield CH20  
and the diketone, m.p. 253—255°, [a]o -f57-14° in 
CHC13 (dioxime, deeomp. 266°), identical with that 
derived (loc. cit.) from (I) and Cr03. Dihydrosoyasapo- 
genol C and soyasapogenol C and D with Cu-bronze 
give CH20  and the respective monoketones, 'C29H480, 
m.p. 207° (monoxime, decomp. 213—215°), C29H460, 
m.p. 215°, [a]o +84-4° in CHC13 (monoxime, decomp. 
231°), and C29H460 2, m.p. 202° (monoxime, m.p. 223°). 
Betulin and dihydrobetulin (III) are unchanged when 
heated with Cu-bronze a t 300°/4 mm. and 250— 
300°/3 mm., respectively. At 330° (III) affords the 
keto-aldehyde, C30H48O2, decomp. 183—185°, [a]^
4-11-45° in CHC13 (dioxime, decomp. 275°), correspond
ing with dihydrobetulonic acid. The action of Cu on 
triterpene alcohols, therefore, is a very simple means 
of preparing triterpene-ketones or -aldehydes and also 
affords a method for determining the position of their 
OH groups. H. W.

Condensation of furfury l brom ide w ith  sodium  
phenoxide. R. P a u l  and H. N o r m a n t (Bull. Soc. 
ehim., 1938, [v], 5, 1148—1153).—Mainly an account 
of work already abstracted (A., 1937, II, 385).
o-Furfurylphenol is converted by Me2S04 and alkali 
into o-furfurylanisole, b.p. 136°/I1 mm., reduced (H2 
at 110°/60 atm.-Raney Ni) to o-tetrahydrofurfuryl- 
anisole, b.p. 143—144°/11 mm. H. W.

4-Benzoyl~2-phenylfuran. R. C. F u s o n , C. L. 
F le m in g , and R. J o h n so n  (J. Amer. Chem. Soc., 
1938, 60, 1994—1997).—CHBzICMeBz (modified
prep.) reduces 0-5 mol. of Se02 in dioxan, giving 
63% of 4-benzoyl-2-phenylfuran (I), m.p. 113-7— 
114°, which, unlike most furan derivatives, is stable 
to short treatment with acids, but is degraded by hot 
10% NaOH to (CH2Bz)2. With NH3-H 20 -E t0 II  at 
130—140° (I) gives 4:-benzoyl-2-phenylpyrrole, m.p. 
213-7—215-5° [oxime, m.p. 188-5—191-5° (sinters at 
171°)], and with boiling NH2Ph gives the anil, m.p. 
230-5—231°, hydrolysed to 4-benzoyl-l : 2-diphenyl- 
pyrrole, m.p. 240—241° (oxime, m.p. 215-5—218-5°). 
Dypnone and Se02 give 2 : 4-diphenylfuran, but 
(!CMeBz)2 and CHBziCHMe do not react. Ni- 
hydrogenation of (I) gives 2-phenyl-4-a-hydroxybenzyl- 
furan, m.p. 128-1—129-1° (benzoate, m.p. 123-1— 
124-1°; p -nitrobenzoate, m.p. 109-5—109-8°). The 
oxime, m.p. 149—149-4°, of (I) and PC15 in E t20  give
2-phenyl-4-furoanilide, m.p. 192—193°, hydrolysed to 
NH2Ph and 2-phenyl-±-furoic acid, m.p. 208—209°, 
decarboxylated with difficulty (heating alone at 275°) 
to 2-phenylfuran. R. S. C.

Heterocyclic com pounds. VII. C oum arins 
f rom  resacetophenone and cyclic p-ketonic esters. 
V III. C oum arins from  alkylcj/ciohexanone-2- 
carboxylates and  fwns-fi-decalone-3-carboxyl- 
a te . N. A. C h o w d h r y  and R. D . D e s a i  (Proc. 
Indian Acad. Sci., 1938, 8, A, 1—5, 12—19; cf. A., 
1938, II, 198).—VII. E t cyc/ohexanone-2-carboxylate,

resacetophenone, and P0C13 in boiling C6H 6 give
7-hydroxy-6-acetyl-A1-cyclohexe7io-l' : 2'-4 : 3-coumarin 
[7-hydroxy-Q-acetyl-Z : i-tetramethylenecoumari7i\, m.p. 
237° (7-Ac derivative, m.p. 199°), the structure of 
which is proved by its giving a reddish-violet colour 
with FeCl3-EtO H  and by reduction by Hg-Zn dust 
and HC1 to 7-hydroxy-6-ethyl-3 : 4-tetramethylene- 
coumarin. E t 4- (I) and 5-methylcyctohexan-l-one-
2-carboxylate (II) give similarly 7-hydroxy-G-acetyl-é' -, 
m.p. 262°, and -5'-methyl-A1-cyclohexeno-l/ : 2'-4 : 3- 
coumarin, m.p. 258°, respectively, reduced to 7-hydr- 
oxy-i’-, m.p. 252° (7-Ac derivative, m.p. 146°; Me 
ether, m.p. 158°), and -5'-7nethyl-G-ethyl-A1-cyc\ohexeno- 
1' : 2'-4 : 3-coumarin, m.p. 202° (7-Ac derivative, m.p. 
167°; Me ether, m.p. 127°), respectively, which are 
also obtained directly from (I) or (II), 4-ethylresor- 
cinol, and H2S04 at room temp. E t ¿rans-2-keto- 
decahydronaphthalene-3-carboxylate (III), m.p. 46°,
b.p. 145—150°/6 mm. (modified prep, from trans-
2-ketodecahydronaphthalene and E t2C20 4), the struc
ture of which is proved by KMn04-oxidation to trans- 
cycZohexane-l : 2-diacetic acid, with resacetophenone 
and P0C13 in boiling C6II6 gives 7-hydroxy-Q-acetyl- 
A2-trang,-octahydronaphtha-2' : 3'-4 : 3-coumarin, m.p. 
250°, reduced to the 6-Et compound, m.p. 308° (7-Ac 
derivative, m.p. 172°), which is obtained directly 
from the ester by 4-ethylresorcinol and H2S04.

V III. Condensation of (I), (II), or (III) with 
phloroglucinol, orcinol, or pyrogallol to give coumarin 
derivatives is best effected by P0C13, but for m- 
C6H4(OH)2 and a-C10H 7-OH H 2S04 is better. For 
E t 6-methylcyc?ohexan-l-one-2-carboxylate (IV), how
ever, P0C13 is more effective in all cases. Colour 
reactions indicate that the products from orcinol are
5-hydroxy-7-methyl- rather than 7-hydroxy-5-methyl- 
coumarins as assumed by Sen et al. (A., 1928, 1254). 
Fries rearrangement of the tri- and tetra-cyclic acet- 
oxycoumarins gives 8-acetylcoumarins, the structure 
of which is proved by independent synthesis (unpub
lished) of the 6-acetylcoumarins. The following are 
prepared by the above methods. 7-Hydroxy-, m.p. 
217° (Ac derivative, m.p. 176°; Me ether, m.p. 123°), 
7:8- ,  m.p. 256° (Ac2 derivative; m.p. 179°; Mez 
ether, m.p. 154°), and 5 : 7-dihydroxy-i'-methyl-A1- 
cyc\ohexeno-V : 2'-4 : 3-coumarin, m.p. 265° (Ac2 de
rivative, m.p. 128° ; Me2 ether, m.p. 133°). 7-Hydr
oxy-, m.p. 202° (Ac derivative, m.p. 136° ; Me ether, 
m.p. 118°), 7 : 8-, m.p. 231° (Ac2 derivative, m.p. 
214°; Mez ether, m.p. 123°), and 5 : 7-dihydroxy-5'- 
methyl-A1-cyclohexeno-1 ' : 2'-4 : S-coumarin, m.p. 262° 
( A c 2 derivative, m.p. 117°). 7-Hydroxy-, m.p. 205° 
(Ac derivative, m.p. 174°; Me ether, m.p. 112°),. 
7 :8-, m.p. 227° (Acz derivative, m.p. 140°), and 
5 : 7-dihydroxy-6'-methyl-Al-cyclohexe7io-l' : 2'-4 : 3- 
coumarin, m.p. 275° (dlc2 derivative, m.p. 127°).
7-Hydroxy-8-acetyl-4:'-, m.p. 135° (semicarbazone, m.p. 
236°), and -5'-methyl-A^cyclohexeno-V : 2'-4 : ‘¿-cou
marin, m.p. 142° (semicarbazone, m.p. 232°). 5-Hydr
oxy-7 : 4'-, m.p. 250° (Ac derivative, m.p. 185°; Me 
ether, m.p. 140°), -7 : o'-, m.p. 260° [called by Sen 
et al. (loc. cit.) 7-hydroxy-5 : 4-dimethyl- and given 
m.p. 249°] (Ac derivative, m.p. 134°; Me ether, m.p. 
98°), and -7 : G'-dimethyl-A1-cyc\ohexeno-V : 2'-4 : 3- 
coumarin, m.p. 235° (Ac derivative, m.p. 124°). 4'-, 
m.p. 198°, 5'-, m.p. 173°, and &-Methyl-A1-cyclo-
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hexeno-Y : 2'-4 : Z-a-naphtha-l : 2-pyrone, m.p. 112°.
1-Hydroxy-, m.p. 245° (Ac derivative, m.p. 192°; Me 
etlier, m.p. 178°), 7 : 8-, m.p. 267° (Acz derivative, 
m.p. 200°), and 5 : 7-dihydroxy-&.2-triins-octahydro- 
naphtha-2' : 3'-4 : 3-coumarin, m.p. 265° (Ac2 deriv
ative, m.p. 173°) ; 7-hydroxy-8-acetyl-à.2-tT&ns-octa- 
hydronaphtha-2' : 3'-4 : 3-coumarin, m.p. 167° (semi
car hazone, m.p. 258°) ; A2-tra,ns-octahydrcmaphtha-
2- : 3'-4 : '¿-a-naphtha-l : 2-pyrone, m.p. 222°; and 5- 
hydroxy-7-methyl-ùfi-tr&ns-octahydronaphtha^' : 3 '-4:3- 
coumarin, m.p. 313° (Ac derivative, m.p. 184°).
4-Ethylresorcinol and (IV) give 7-hydroxy-h'-methyl- 
G-ethyl-A 1-cydohexeno-1 ' : 2'-4 : ‘¿-coumarin, m.p. 232° 
(Ac derivative; Me ether, m.p. 109°). R. S. C.

N a tu r a l c o u m a r in s .  XXXVIII. A c t io n  of 
a lu m in iu m  b r o m id e  a n d  b e n z e n e  o n  o s tb o l .  E.
Spath  and P. K ainrath  (Ber., 1938, 7 1 , [£ ] ,  1662— 
1666).—Déméthylation is accompanied by addition 
of C6H 6 to the side-chain. Osthol is transformed by

AlBr3 in boiling C6H 6 into 
phenyldihydro-osthenol (I), 
m.p. 171—172° (vac.), con
verted by an excess of CH2N2 
in E t20  or by IC0H-Me2S04 
into the Me ether, m.p. 133— 
134°. (I) is hydrogenated

( ' (Pd sponge in AcOH at 16°)
to phenyltetrahydro-osthenol, m.p. 126—127° (vac.), 
oxidised (HN03) to (CH2-C02H)2. Oxidation of 
(I) in alkaline solution by H 20 2 yields y-phenyl- 
y-methylvcderic acid (p-xenylamide, m.p. 97—98°; 
anilide, m.p. 115—117°); the acid is obtained syn
thetically by the action of AlBr3 and abs. C6H 6 on 
y-i'sohexolactone. isoButyrophenone is treated with 
CII2Br-C02E t and Zn filings and the product is boiled
with 85% HC02H and then with KOH-McOH,
thereby giving a $-phenyl-y-methylpentenoic acid, b.p.
120—130° (bath)/l mm., hydrogenated (Pd sponge 
in AcOH) to $-phenyl-y-methylvaleric acid (p-xenyl- 
anvide, m.p. 101—103°). CH2(C02Et)2 is condensed 
with NaOEt and CH2PlrCHMe-CH2Br in EtOII and 
the product is hydrolysed, acidified, and decarb- 
oxylated to S-phenyl-y-methylvaleric acid (anilide, m.p. 
74—76°). H. W.

N a tu ra l coum arins. XXXIX. C onstitu tion 
of um bellip ren in . E. S p a th  and F. V ie r h a p p e r  
(Ber., 1938, 71, [5], 1667—1672).—Angelica seeds 
are extracted with E t,0 , the solution is evaporated, 
and the residue is treated with light petroleum of 
low b.p. The residue obtained from this solvent is 
subjected to a double lactone separation, whereby 
lactone closure is effected in each case with AcOH. 
The lactone fraction (about 0-25% of the drug) con
tains imperatorin with small amounts of aZfoimper- 
atorin formed during the distillation, bergapten, and 
umbelliprenin (I) (=  coumarin with the side-chain 
Me-[CMe:CH-CH2-CH2]2-CMe:CH-CH2-0- a t 6) m.p. 
61—63°. I t  is converted by cold AcOH-H2S04 into 
umbelliferone (identified also as its Me ether) and an 
intensely odoriferous, non-phenolic material (II) which 
is shown by micro-hydrogenation to be heterogeneous.
(I) absorbs 4 H2, showing the presence of three double 
linkings in the side-chain and one in the coumarin 
ring. Famesol is conveniently identified as di-2-

naphthylfarnesylurethane, m.p. 70—71°, which could 
not be obtained from (II). CMc2!CTI-CH2Br and Na 
umbelliferone afford umbelliferone y-methyl-kP-butenyl 
ether, m.p. 70—-71°, in small yield. Attempts to 
obtain the farnesyl ether similarly did not give a 
cryst. product. H. W.

S tru c tu re  of ¡3- and y-tocopherols. 0. H.
E m erso n  (J. Amer. Chem. Soc., 1938, 60, 1741— 
1742).—Californian wheat-germ oil contains twice as 
much a- as ¡3-tocopherol (I). Cr03-oxidation of (I) 
and y-tocopherol (II) gives Fernholz’s acid (benzyl- 
thiuronium salt, m.p. 116—117°) (A., 1938, II, 186). 
At 360° in C02 (II) gives 2 : 3 : 5 : 1 : 2-CcHMe3(0H)2. 
The tocopherols are thus closely related. R. S. C.

5-Chloro-2-hydroxy-3 : 6-dim ethylthionaph- 
tben .—See B., 1938, 1021.

Synthesis of the ephedrine of the  pyrrolid ine 
series. Q. Mingoia (Congr. int. Quim. pura apl., 
1934, 9, V, 174—ISO; Chem. Zentr., 1936, ii, 3908).— 
Mg pyrryl bromide and EtCOCl in H 2 yield 2-prop- 
ionylpyrrole (I), m.p. 52°, and, after refiuxing the 
reaction product, 3-propionylpyrrole, m.p. 110—111.° 
Bromination of (I) affords 2-(<x.-bromopropionyl)pyrrole
(II),m.p. 131—133°; 2-(a-chloropropionyl)pyrrole(lII), 
m.p. 90—92°, is obtained directly from CHClMe-COCl. 
With NH2Me (II) or (III) gives 2-(a-meihylamino- 
propionyl)pyrrole, m.p. 155—156° (picrate, m.p. 180— 
181°; hydrochloride), which when saturated with H2 
in AcOH in presence of P t0 2 yields the ephedrine of 
the pyrrolidine series (picrate, m.p. 145—147°; hydro
chloride). A. H. C.

Synthesis of indole. IC. P o ly a k o v a  (Maslob. 
Shir. Delo, 1935, 11, 452).—o-C6H4Me-N02 and 
E t2C20 4 give o-nitrophenylpyruvic acid, winch is 
reduced to indole-2-carboxylic acid. The last decom
poses to indole and C02. Ch . A bs. (c)

Alkylene derivatives of cyclic bases. I. 
D erivatives of 2-am inopyridine. T. M. S h a r p  
(J.C.S., 1938,1191—1193).—2-Aminopyridme,NaNH2J 
and PhMe with the appropriate alkylene dibromide 
give the following compounds : a S - & i s-2 -pyr idylamino- 
ethane, m.p. 134—135° (dihydrochloride, m.p. 239— 
241°), a.z-bis-2-pyridylamino-n-pentane, m.p. 150° (di
hydrochloride, m.p. 164°), aZ-bis-2-pyridylamino-n- 
hexane, m.p. 152-—154° (dihydrochloride, m.p. 216— 
218°), vr\-bis-2-injrid,ylamino-r\-heptane, in.p. 104—105° 
(dihydrochloride, m.p. 203—205°), a8-bis-2-pyridyl- 
amino-n-octane, m.p. 110—112° (dihydrochloride, m.p.
197—198°), ui-bis-2-pyridyla7nino-n-nonane,m.-p.l4:0— 
141° (dihydrochloride, m.p. 136—139°), and v.K-bis-2- 
pyridylamino-n-decane, m.p. 122—124° (dihydrochlor
ide, m.p. 149—152°). These compounds have a low 
toxicity, but are inactive in mouse trypanosomiasis. 
The expected compounds have not been obtained 
from CH2I 2, Br-[CH2]3-Br, and Br-[CH2]4-Br.

F. R. S.
Synthesis of xan thuren ic  acid and  chrom ato

g raph ic  experim ents. L. M u sa jo  (Ric. sci. Progr. 
teen., 1936, [ii], 7, II, 95—96; Chem. Zentr., 1936, ii, 
3540; cf. A., 1935,1007,1268).—Fusion of 4-hydroxy-
2-carboxy, -2-carbethoxy-, or, better, -2-methyl-quinol- 
ine with KOH yields an acid identical with xanth
urenic acid (probably 3 : 4-dihydroxyquinoline-2-
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carboxylic acid). Chromatographic analysis on 
A120 3 of a PhMe extract of urine of rats or rabbits fed 
on fibrin yields indirubin and a little indigo.

A. H. C.
Quinoline derivatives of 2-am ino-p-cym ene.

J. N. L e  Conte  (J. Elisha Mitchell Sci. Soc., 1935, 
5 1 , 249— 250).— 8-Methyl-5-isopropylquinoline, b.p.
230—232°/190 mm., prepared from amino- (I) and 
nitro-cymene (Cohn and Gustavson’s method), is 
reduced (Na-EtOH) to &-methyl-5-isopropijl- 
1 : 2 : 3 :  4-tetrahydroquinoline, b.p. 165—167°/27 mm. 
(I) gave with paraldehyde 2 : 8-dimethyl-5-isopropyl- 
quinoline, m.p. 78°, b.p. 179°/35 mm., 170°/25 
mm., reduced to 2 : 8-dimethyl-5-isopropyl-l : 2 : 3 : 4- 
tetrahydroquinoline, m.p. 65°, with CH2Ac2, 2 : 4 : 8 -  
trimethyl-5-isopropylquinoline, b.p. 177—178°/22 
mm., and with CH2Ac-C02Et, 2-hydroxy-4: 8-di- 
methyl-5-isopropylquinoline, m.p. 228—230° (in the 
last two cases after dehydrating the intermediate 
cymidides with H2S04). 8-Substituted quinolines 
do not form methiodides; a cymylisatin, m.p. 174°, 
and 2-chloroA : 8-dimelhyl-5-isopropylquinoline, m.p. 
197°, are described. Ch . Abs. (c)

Catalytic condensation of acetylene w ith  aryl- 
am ines. XVII. S im ultaneous condensation of 
ary lam ines w ith  benzaldehyde and  acetylene in  
presence of HgCl2. XV III. Condensation of
acetylene w ith  a- and p-naphthylam ine in
presence of HgCl2. XIX. Condensation of
acetylene w ith  o-, m - ,  and  jj-toluidine in
presence of CuB r. N. K o z lo v  (J. Gen. Chem. 
Russ., 1938, 8, 413—418, 419—423, 475—476).— 
XVII. CHPluNPh in EtOH, paraldeliyde, and conc. 
HC1 (5 hr. a t 100°) yield 2-phenylquinoline, also ob
tained by saturating a mixture of PhCHO, NH2Ph, 
and HgCl2 with C2H2, a t room temp.

XVIII. a- or p-C10H v-NH2 in EtOH and C2H 2 in 
presence of HgCl2 yield 2-methyl-7 : 8- or -5 : 6- 
benzquinoline; in COMe2 the product is 2 : 4-di- 
methyl-7 : 8- or -5 : 6-benzquinoline.

XIX. Condensation of toluidines A v ith  C,H, is
catalysed by CuBr as well as by CuCl. R. T.

O ctahydropyridocoline-norlupinane re la tion 
sh ip . II . G. R. Clejio, J . G. Cook, and R. R aper 
(J.C.S., 1938, 1183—1185).—E t hexahydroanthranil- 
ate and Cl-[CH2]2-C02E t give Et $-o-carbethoxy- 
hexahydroanilinopropionate, b.p. 135—140°/1 mm., 
cyclised (K) to  i-kelodecaJiydroquinoline, b.p. 135— 
140°/15 mm. [picrate, m.p. 175°; picrolonale, m.p. 
201° (decomp.); Bz derivative, m.p. 145°]. Reduction 
of the ketone by either the Wolff or the Clemmensen 
method affords irans-decahydroquinoline [picrolonale, 
m.p. 202° (decomp.)]; the Clemmensen method also 
gives an isomeric base (picrate, m.p. 169°). The cis- 
form of decahydroquinoline is converted by boiling 
HC1 into the trans-form. Hence this cannot be 
used to test the hypothesis put forward (cf. A., 1936, 
1526). Et 4:-methylpiperidine-2-carboxylate, b.p. 70°/l 
mm. (picrate, m.p. 142°), prepared from the acid, 
and y-bromobutyronitrile give y-2-carbethoxyA- 
melhylpiperidinobutyronitrile, b.p. 135°/1 mm., which 
is hydrolysed to Et y-2-carbethoxy-4-methylpiperidino- 
butyrate, b.p. 136—138°/1 mm., cyclised to \-keto-8- 
methyloctahydropyridocoline, b.p. 115—120°/15 mm.

|[picrate, m.p. 178° (decomp.)]. Reduction of the 
ketone by the Wolff method yields 8-methyloctahydro- 
pyridocoline A , b.p. 47—48°/l mm. (picrate, m.p. 
150°; picrolonate, m.p. 197°, and a small quantity 
of a second form ; methiodide, m.p. 212°). Clemmensen 
reduction gives a base B, b.p. 47—48°/l mm. [picrate, 
m.p. 189°, and a second form, m.p. 152°; picrolonate, 
m.p. 138°; methiodide, m.p. 181°). The bases are 
not interconvertible. E. R. S.

T h e  4 - a m in o a c r id in e - l-c a r b o x y lic  a c id  of 
M a ts u m u r a . K. L e h m stedt  (Ber., 1938, 71, [5], 
1609—1610).—-The nitroacridonecarboxylic acid ob
tained by Matsumura (A., 1938, II, 246) from 5- 
nitrodiphenylamine-2 : 2'-dicarboxylic acid is 3-nitro- 
acridone-5-carboxylic acid since when decarboxylated 
and then treated with NPhMe2 it gives 3-nitro-9-p- 
dimethylaminophenylacridine. The compounds ob
tained by Matsumura should therefore be re-num
bered (his positions are placed in parentheses) : 3(1)- 
nilroacridone-5[4:)-carboxyl chloride, decomp. 299°; 
3(1 )-aminoacridonc-5(i)-carboxylic acid, m.p. 289— 
290°; 3(l)-aminoacridine-5(4:)-carboxylic acid, de
comp. 273—274° (hydrochloride, decomp. 245—250°).

H. W.
Com plex sa lts  of a-m ethyl-o-phenanthroline.

P. P fe iffe r  and W. Christeleit  (J. pr. Chem., 1938, 
[ii], 151, 127—133).—The introduction of 2-Me 
into the phenanthroline mol. has no marked influence 
on the ability of the two N to unite with metallic 
atoms. The colours of the salts may differ consider
ably from those of the simpler base. a-Methyl- 
phenanthroline gives a perchlorate, m.p. 205—208° 
(decomp.), a picrate, and a platinichloride (+ 4H 20), 
which slowly becomes discoloured at 180°. The 
following complex salts are described: 
[Ee(C13H 10N2)3](ClO4)2, which does not appear to 
exist in isomeric forms; [Ee(C13H 10N2)3]SO4,12H2O ; 
[Ni(C13H 10N2)3](ClO4)2; [Cu(C]3H 10N2)Cl2] ;
[Cu(C13H 10N2)2](ClO4)2,2H2O ; [Ag(C13H 10N2)2]NO3.

H. W.
S tero l derivatives containing n itrogen  in  the 

nucleus. C. C. B o l t  (Rec. trav. chim., 1938, 57, 
905—910).—Cholestenone with 0 3 in AcOH, followed 
by H20 , yields a CO-acid the oxime of which is 
reduced (Na-EtOH) to the corresponding NH2- 
acid, isolated (by acidification with AcOH and 
extraction with E t20) as its lactam, m.p. 253—255°, 
[a]]? +44° in C5H 5N (Ac derivative, m.p. 136— 
137°). Reduction (Na-CsHJ1,0H) of the lactam 
yields the amine [(I), R  == C81I17], m.p. 116—117°, 

[«]„ +48° in C5H 5N (Ac 
derivative, m.p. 132—132-5°). 
Similarly testosterone acetate 
yields (with elimination of 
the Ac group) a kcto-acid, 
c i8H28°4> m -P- 206-5—207° 
(oxime, m.p. 199—202°), lactam, 

m.p. 262—263°, [a]^8 +33° in C5H 5N (Ac2 derivative, 
m.p. 164—-167°), and amine [(I), R =  OH], m.p. 202— 
203°, [a ]},8 +0-28° in C5H 5N (Ac2 derivative, m.p. 
180-5—181-5°). M.p. are corr. A. Li.

H ydantoins derived from  the  analogues of 
m ethy l p'p"-dichloroisopropoxyethyl ketone. 
B. B. Al l e n  [w ith H . R. H e nze ] (J. Amer. Chem.
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Soc., 1938, 60, 1796—1797).—Ph a-p'$"-dichloro- 
isopropoxyethyl ketone [prep, from 
(CH2Cl)2CH-0-CHMe-CN and MgPhBr], b.p. 169°/4 
mm., or the corresponding alkyl ketones with KCN 
(1-25 mol.) and (NH4)2C03 (3 mols.) at 55—62° give 
5 - phenyl - 5 - a - -dichloroisopropoxyethylhydantoin, 
m.p. 187—188°, 5-methyl-, m.p. 229—230°, and 5- 
ethyl-5-a-p'$"-dichloroisopropoxyethylhydantoin, m.p.
198-5—199-5°, 5-ot.-$'$"-dichloroisopropoxyethyl-5-n-
propyl-, m.p. 211-5—212-5°, -isopropyl-, m.p. 146-5— 
147-5°, -n-butyl-, m.p. 206-5—207-5°, -sec.-butyl-, 
m.p. 149-5—151°, -n-amyl-, m.p. 181—182°, and -iso- 
amyl-hydantoin, m.p. 187—187-5°. M.p. are corr.

R. S. C.
Bromo-ethers derived from hydantoins having 

term inal ethylenic linkings in the 5 position.
(M isses) D. A. H ahn, M. J. McLean, and H. T. 
M u rp h y (J. Amer. Chem. Soc., 1938, 60, 1927— 
1929).—Both forms of E t 5-benzylidene-3-methyl- 
hydantoin-1-acetate (Litzinger, A., 1934, 534) with 
Br give not only the compound (I), C17H210 5N2Br, 
m.p. 113—113-5°, but also an isoineride (II), m.p.
92—94°, thereof. (I) and (II) are shown by their 
absorption spectra to be saturated hydantoins and 
are forms of Et 5-ethoxy-5-ai-bromobenzyl-3-methyl- 
hydantoin-l-acetate. 5-Benzylidene-l : 3-dimethyl- 
hydantoin gives similarly forms, m.p. 141—143° 
and 119-5—121-5°, respectively, of 5-ethoxy-5-a- 
bromobenzyl-l : 3-dimethylhydantoin, which have 
similar absorption spectra. R. S. C.

Pyrazoline local anaesthetics. I. Derivatives 
of benzylidene- and anisylidene-acetone. H. B.
N is b e t  (J.C.S., 1938, 1237—1241).—Benzylidene- 
acetone, NHMe2, HC1, and CH20  give 1 -dimethyl- 
amino-S-phenyl-t^-penten-S-one hydrochloride, m.p. 
157°, the phenylhydrazone, m.p. 169°, of which is 
isomerised (AcOH) to 1 : 5-diphenyl-3-$-dimethyl- 
aminoethyl/pyrazoline hydrochloride, m.p. 176°, and the 
p -1 olylhy drazone to the 5-phenyl-1--p-tolyI compound, 
m.p. 177—178°. The following compounds have 
been similarly prepared : 1 : 5-diphenyl-3-$-piper-
idinoethylpyrazoline hydrochloride, m.p. 197°; 
p -tolylhydrazone, m.p. 199°, of l-piperidino-5-phenyl- 
A4-penten-3-one hydrochloride; 5-phenyl-l-p-tolyl-, 
m.p. 212°, and -l--p-ethoxyphenyl-3-$-piperidinoethyl- 
pyrazoline hydrochloride, m.p. 192—193°; 1-dimethyl- 
amino-5-])-anisyl-Ai-pe7iten-3-one hydrochloride, m.p. 
155° (p-tolylhydrazone, m.p. 170°; 1-phenyl-, m.p. 
173°, and l-^>-tolyl-5-ip-anisyl-3-$-dimet}iylaminoethyl- 
pyrazoline hydrochloride, m.p. 184°; . 1-diethylamino-o- 
;\>-anisyl-A*-penten-3-one, hydrochloride, m.p. 146° 
(phenylhydrazone, m.p. 171°); l-phenyl-o-lp-anisyl-3- 
$-dietJiylaminoethylpyrazoline, m.p. 27° (tartrate, m.p. 
80°); l-di-n-propylamino-5--p-anisyl-A‘l-penten-3-one 
hydrochloride, m.p. 150° (phenylhydrazone, m.p. 1S0°);
l-phenyl-5-~p-ariisyl-3 - p - di-n-propylaminoethylpyrazol - 
ine, m.p. 63°; l-di-n-butylamino-5--p-anisyl-Ai-penten- 
3-one hydrochloride, m.p. 66—68° (phenylhydrazone, 
m.p. 167—168°); l-phenyl-5--p-anisiyl-3-$-di-n-butyl- 
aminoethylpyrazoline, m.p. 26—27°; l-piperidino-5- 
Tp-anisyl-Al-penten-3-onc hydrochloride phenylhydr
azone, m.p. 188°; l-2>henyl-o-Y>-anisyl-3-$-piperidino- 
ethylpyrazoline, m.p. 88° [hydrochloride, m.p. 215°, 
acid sulphate, m.p. 172° (decomp.), and tartrate, m.p.

115° (decomp.)]; ^-tolylhydrazone, m.p. 176—177°, 
of l-piperidino-5-£>-anisyl-A')-penten-3-one hydrochlor
ide ; l-j)-tolyl-5-T[)-anisyl-3-fi-piperidinoethylpyrazoline 
hydrochloride, m.p. 204° ; l-dibenzylamino-5-'p-anisyl- 
A4-penten-3-one hydrochloride, m.p. 225—230°
(decomp.) (phenylhydrazone, m.p. 235—240°); and
1 -phenyl-5- p - anisyl - 3 - p - dibenzylaminoethylpyrazoline 
(?), b.p. 300—301°/1 mm. 1 -Piperidino-5-p-anisyl- 
A4-penten-3-one hydrochloride with NHPh-NH2 does 
not give a hydrazone but a ketazine (succinate, m.p. 
137°); it forms an oxime, m.p. 166° (hydrochloride, 
m.p. 208°). Increase in size, up to NPra2, of the 
NAlk2 group increases the local anaesthetic potency 
and to a smaller degree the toxicity. F. R. S.

Preparation of 2 : 6-dialkoxy-4-methyl-5-ethyl- 
pyrimidines. Y. F. C hi and D. C h in  (J. Chem. 
Eng. China, 1938, 5, 19—20).—4-Methyl-5-ethyl- 
uracil is transformed by P0C13-PC15 at 120° into
2 : Q-dichhro-4r-methyl-5-eth7ylpyrimidine, b.p. 130— 
131°/6 mm., m.p. 25—27°. This is converted by the 
requisite Na alkoxide in the appropriate alcohol at 
room temp, into 2 : 6-dimethoxy-, b.p. 118°/7 mm., 
and 2 : Q-diethoxy-, b.p. 138—139°/17 mm., -4-methyl-
5-ethylpyrimidine. H. W.

Pyrim idines : m olecular rearrangement of
2 : 6-dimethoxy-4-methyl-5-«-butylpyrimidine.
Y. F. Chi, C. W ei, and N. S. P a n  (J. Amer. Chem. 
Soc., 1938, 60, 1719—1721).—2 : G-DichloroA-methyl-
5-n-bidylpyrimidine [prep, from 4-methyl-5-n-butyl- 
uracil (I) by P0C13-PC15 at 120°], b.p. 171°/23 mm., 
with NaOR in ROH gives 2 : 6-dimethoxy- (II), b.p. 
159°/29 mm., -diethoxy-, b.p. 174°/27 mm., -di-n- 
propoxy-, b.p. 193—194°/23 mm., -di-n-butoxy-, b.p. 
219°/29 mm., and -diallyloxy-4:-methyl-5-n-butylpyrim- 
idine, b.p. 192—193°/31 mm. At 250—270° (II) 
gives 1 : 3 :  ‘i-trimethyl-5-n-butyluracil (III), m.p. 54— 
55°, also obtained from (I) by Me2S04-N a0H . With 
Mel a t 50° or 100° (I) is only partly rearranged, 
yielding 2-keto-Q-7)iethoxy-3 : 4-dimethyl-5-n-hdyl- 
pyrimidine (IV), b.p. 183—184°/1 mm., 235—236° 
(decomp.)/31 mm., hydrolysed by hot dil. HC1 to
3 : ‘i-dimethyl-5-n-butyluracil, m.p. 151—152°, and 
converted at 300—360° into (III). When kept in 
Mel at room temp, for 2 weeks, (I) gives a little (IV), 
probably formed by way of (III). R. S. C.

Pyrim idines : synthesis of 4-methyl-5-n-
propylcytosine. Y. F. C hi and K. H. C h a n g  (J. 
Amer. Chem. Soc., 1938, 60, 1721—1723).—6-Keto-2- 
thiol-4-methyl-5-n-propylpyri7)iidi7ie [prep. from 
CHPr“Ac-C02Et, CS(NH2)2, and NaOEt], m.p. 209—
209-5°, RHal, and NaOEt in EtOH a t 100° give
6-keto-2-7?iethyl-, m.p. 180—181°, -ethyl- (I), m.p. 
92—93°, and -n-propyl-thiol-i-methylS-n-propyl- 
pyrimidine, m.p. 89—90°, hydrolysed by HBr or 
HC1 to 4:-7nethyl-5-n-propyluracil, m.p. 247—248°, 
which with CH2ChC02E t gives Et 6-keto-4-methyl-5-n- 
propylpyrimidine-2-thiolacetate, m.p. 100—101° (cor
responding acid, + .rH 20 , m.p. 105—106°). With 
P0C13 at 120—130° (I) gives G-chloro-2-ethylthiol-4- 
methyl-5-n-butylpyrimidi7ie, b.p. 165—166°/11 mm., 
converted by NH3-EtO H  a t 160—170° into the
6-AiT2-compound, m.p. 86—87°, which with conc. 
HBr yields 4-methyl-S-n-propylcytosine, m.p. 317—
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318° (decomp.) (hydrobromide, m.p. 253—254°; hydro
chloride, m.p. 235°). R. S. C.

Complex salts of the alkali and alkaline-earth 
m etals [with o-phenanthroline and dipyridyl].—
See A., 1938, I, 529.

A nthraquinonylguanidines. M. B a t t e g a y  
(Congr. int. Quim. pura apl., 1934, 9, IV, 337—351; 
Chem. Zentr., 1936, ii, 3299).—l-Amino-4-benzamido- 
anthraquinone and CN-NH2,2HC1 in m-cresol (cf. A., 
1932, 405; 1935, 1254) yield py-C-amino-i-benz-
amido-1 : 9-anthrapyrimidine, m.p. 295° (orange solu
tion in H2S04), dyeing cotton salmon-red from an 
orange-red vat. Treatment with BzCl and C5H 5N 
in PhN 02 for 1 hr. at 180° yields the C-aminobenzoyl 
derivative and a compound, C3fiH220 4N4, which dyes 
cotton yellow. Similarly 1 : 4-diaminoanthraquinone 
affords •py-CC-diamino-1: 9 : 4 : IQ-anthradipyrimidine 
(I), m.p. <300°. (I) gives a yellow-red fluorescent
solution in H2S04 and a nitrate, C16H 10N 6,2HNO3. 
1 : 5-Diaminoantliraquinone gives -py-C-amino-5- 
guanido- (blue-red in H2S04) and -5-amino-l : 9- 
anthrapyrimidine, m.p. < 300°, which dye cotton 
brown after oxidation. A. H. C.

Indigotin. I. Nitration of indigotin. II. 
Ozonisation of indigotin. III. Reaction be
tween indigotin, aromatic iodides, and potassium  
carbonate. J. van  A lphen  (Rec. trav. chim., 1938, 
57, 837—846, 911—914, 915—920).—I. Indigotin 
(I) is decomposed by H N 03 alone, or in conc. H2S04, 
7% oleum, or glacial AcOH, but with H N 03 in Ac20  
at —10° gives, according to the amount of H N 03, 
5'-mono-, 5 : 5'-di-, and 5 : 7 :  5'-tri-nitro-2-acetoxydi- 
indoxylyl, converted by heating at 200—250° or by 
boiling with PhNO, into the mono-, di-, and tri-nitro- 
indigotins, none of which melts below 300°. H N 03 
in (Pr“C0)20  gives 5 : 5’-dinitro-2-n-butyroxydi-ind- 
oxylyl, which loses PrC02H at 250°, whilst H N 03 in 
AcCl gives 5-chloroisatin. 2 : 2'-Diacetoxy-2 : 2'-di- 
indoxylyl with H N 03 in Ac20  at —10° yields 
5 : 7 :  5'-trinitro-2 : 2 '-diacetoxydi-indoxylyl, which 
when boiled with PhN 02 gives the trinitroindigotin.

II. With 1 mol. of 0 3 in dry CHC13, (I) yields an 
ozonide (decomp. 100—140°) which with HaO gives 
isa tin ; excess of 0 3 gives a less stable product which 
gives no isatin. 0 3 in dry EtOAc, followed by H20, 
gives isatin, but in wet EtOAc yields isatinic an
hydride.

III. When boiled with Phi, K2C03, and Cu-bronze in 
PhNO?, (I) gives (in poor yields’) o-NHPh-C8H4-C02H 
and bis-(l-phenylindoxylyl)hydroxyacetic acid (partly 
decomposed at 320°), which when heated gives 
acridinc, C02, and H20 , and i3 oxidised (Cr03) to 
bis-l-phenylindoxylyl ketone (does not melt a t 
<320°). The p -tolyl-, p -anisyl-, and -p-diphenylyl- 
hydroxy-acids have similar properties. The mechan
ism of the reaction is discussed. A. Li.

Peganine. XIV. Pyracridone (=  a-quino- 
quinolone). E. S p a th  and F. K u f f n e r  (Ber., 1938, 
71, [5], 1657—1661).—Pyracridone (I) (Reissert, A., 
1895, i, 244; Rath, A., 1931, 852) and a-quinoquinol- 
one (Seide, A., 1925, i, 159) are shown to be identical 
with one another and to be hydrogenated (Pd-sponge 
in AcOH) to the H4-base (II) obtained by Spilth and

Platzer (A., 1936, 215). They are therefore
o-C6H4< ^ 2 _ ^ . ^ : ^ .  Further catalytic dehydro
genation of (II) gives (I), which is also obtained from
2-hydroxypyridine and isatoic anhydride. In the 
production of (I) from 2-chloropyridine and 
o-NH2-C(iH4,C02H the initial step is the formation of
o-2-pyridylaminobenzoic acid, which reacts in its
tautomeric form o-C02H*C6H4,N !C < ^^-;q^ ^ C H  
to (I). H. W.

Carnosine nitrate, m .p. 227° (decomp.); 
anserine nitrate, m .p. 226° (decomp.).—See A., 
1938, III, 739.

Chromic acid oxidation of uric acid. A.
Lev£ique and J. M o u lin  (Bull. Sci. Pharmacol., 1936, 
43, 213—220; Chem. Zentr., 1936, ii, 3146).—A 
mixture of 1 vol. of 1% K2Cr20 7-H 2S04 and 5 vols. of 
saturated aq. K2S04 is, unlike ordinary aq. K2Cr20 7, 
stable a t the b .p .; it oxidises uric acid to C02 and 
CO(NH2)2, the latter suffering further hydrolysis 
(84% after 24 hr., 100% in presence of Ag2S04). 
Titration of excess of K2Cr20 7 shows tha t 1 mol. 
of uric acid s  61 and the method is therefore prefer
able to direct oxidation with I  (1 mol. =  21).

A. H. C.
Phthalocyanines and associated compounds. 

XIV. M etallic derivatives. P. A. B a r r e t t ,  D. A. 
F r y e ,  and R. P. L in s te a d  (J.C.S., 1938, 1157— 
1163).—Excess of Li amyloxide and o-C6H4(CN)2 give 
Li2 phthalocyanine, whilst excess of the nitrile affords 
Li II phthalocyanine; the Li2 compound is sol. in cold 
EtOH and may be used for the prep, of other phthalo
cyanines by double decomp. The following are 
described : (Pc =  C32H lcNg), Ag (PeAg or ? PcHAg), 
IIg, Sb2, chloroantimony (PcSbCl), and chloroferric 
(PcFeCl) phthalocyanines, and Pd chlorophlhalocyanine 
(C32H 15N8ClPd). Fe11 phthalocyanine forms hexa- 
aniline, hexa-o-toluidine, and dipyridine additive 
compounds. F. R. S.

Quinoline derivatives. V. T. N. G h o sh  (J. 
Indian Chem. Soc., 1938, 15, 240—242; cf. A., 1938, 
11, 296).—CHAc2-CS-NH-C02H and NHPh-NH2 in 
EtOH give H2S and 3 : $8-triketo-2-phenyl-5-y-n- 
amyl-AM : 2 : 4-triazoline, m.p. 105—106° (and an 
oil, possibly a further condensation product with 
NHPh’NH2), which with NH2Ph at 160—170° gives 
$-anilo-3: S - diketo-2 - phenyl - 5 - y - n - amyl-A*-1 : 2 : 4- 
triazoline, m.p. 205—207°, converted by H 2S04 at 
110° into 3-keto-2-phenyl-5-2' :  4'-dimethylquinolyl-W- 
AM : 2 : 4-triazoline, m.p. 295°. 3 : pS-Triketo-5-
y-n-amyl-AM : 2 : 4-triazoline with N2H4 in boiling 
EtOH gives the azine, m.p. 160°, and with NH2Ph at 
150—180° gives fi-anilo-3 : S-diketo-S-y-n-amyl-iJ- 
1 : 2 :  4-triazoline, m.p. 226—227°, from which no 
quinoline derivative could, however, be obtained.

R. S. C.
Action of nitric acid on derivatives of cou- 

marono(2' : 3 ' : 3 : 2)indole. S. R. C a w le y  and 
S. G. P. P l a n t  (J.S.C., 1938, 1214—1218).—The 
p -nitroj)henylhydrazone, m.p. 186°, of tetrahydro-y- 
pyrone does not undergo the Fischer reaction. 
Coumaranone and NHPh'NH2 give coumarono- 
(2': 3' : 3 : 2)indole, m.p. 197°, which forms 1-^lc,
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m.p. 156°, 1-Bz, m.p. 177°, and 1 -cinnamoyl deriv
atives, m.p. 108—112°, and Et coumarono(2': 3 ': 3 : 2)- 
indole-l-carboxylate, m.p. 95°. Nitration of these 
derivatives in AcOH yields respectively 3(or 2)-nitro- 
2(or 3)-acetoxy-1 -acetyl-, m.p. 142°, -1 -benzoyl-, m.p. 
185°, and -l-cinnamoyl-2 : 3-dihydrocoumarono- 
(2' : 3' : 3 : 2)indole, m.p. 157—159° [with mononitro-
l-cinna,moylcoumaroiio(2' : 3' : 3 : 2)indole, m.p. 243— 
247°], and Et 3(or 2)-nitro-2(or 3)-acetoxy-2 : 3-di- 
hydrocoumarono(2' : 3' : 3 : 2)indole-1 -carboxylate, m.p. 
120°. These N 02-compounds do not give cryst. 
products with alkalis. Coumaranone-'p-nitrophenyl- 
hydrazone, m.p. 192—194°, is converted (HC1) into
5-nitrocoumarono(2' : 3' : 3 : 2)indole,, m.p. 270—275° 
(1 -cinnamoyl derivative, m.p. 220°). Coumaranone-o-, 
in.p. 179—181°, and -m-nitrophenylhydrazones, m.p. 
168—169°, do not form indoles. 3-Acetylcoumarono- 
(2' : 3 ':  1 : 2)-{i-naphthindole, m.p. 169°, gives (HN03-  
AcOH) a iV02-derivative, m.p. 234—236°, and the 
corresponding 3-Bz compound, m.p. 201°, similarly 
yields a iV02-derivative, m.p. 241—242°. F. R. S.

Cyanine dyes.—See B., 1938, 1104.
The new ergot alkaloids. A. S t o l l  and E. 

B u r c k h a r d t  (Schweiz, med. Wocli., 1936, 66, 353— 
354; Chem. Zentr., 1936, ii, 3106; cf. A., 1935, 1256). 
—Following Kharasch et al. (A., 1936, 489), com
parison of the m.p, and [a] of ergometrine, ergobasine, 
ergotocine, and their hydrochlorides shows them to be 
identical, small deviations (A., 1935, 1512) being due 
to resin-solvent impurities. A. H. C.

Synthetic anti-m alarials [iV-substituted
8-amino-6-methoxyquinolines, and some deriv
atives of quinine]. R. F. A. A ltm a n  (Rec. trav. 
chim., 1938, 5 7 , 941—963; cf. A ., 1935, 1017, and 
Magidson et al., A., 1934, 82, 417, 1230).—a<o- 
Heptane-, -octane-, and -nonane-diols with conc. 
IICl at. 95° in presence of petroleum (b.p. 90—120°) 
yield to-chloro-lieptan-, b.p. 120°/13-5 mm. (phenyl- 
carbamate, m.p. 76—77°), -octan-, b.p. 139°/18-5 
mm. (phenylcarbamate, m.p. 77°; m-nitrophenyl- 
carbamate, m.p. 62°), and -nonan-a-ol, b.p. 146-5°/14 
mm. (phenylcarbamate, m.p. 67° ; m-nitrophenylcarb- 
amate, m.p. 57°), which when heated in sealed tubes 
at 120—160° with NH Et2 yield respectively co-di- 
ethylamino-heptan-, b.p. 132°/9-5 mm., -octan-, b.p. 
151°/12 mm. (p-nitrobenzoate, m.p. 74°), and -nonan- 
a-ol, b.p. 161-5°/12 mm. (^-nitrophenylcarbonate, 
m.p. 76—76-5°). These with S0C12 in CGH6 give the 
a-chloro-6>diethylamino-compounds, b.p. 126°/15 
rnni., 130-5°/ll mm., and 145°/10 mm. respectively, 
which when heated in sealed tubes a t 130—170° with 
a slight excess of 8-amino-6-methoxyquinoline afford
8-(u-diethylamino-lieptylamino)- (dihydrochloride,
m.p. 115°), -octylamino)-, b.p. 206°/0-5 mm. (dihydro
chloride, m.p. 112—113°; dihydrobromide, m.p. 84°), 
and -nonylamino)-6-methoxyquinoline, b.p. 218°/0-5 
mm. (dihydrochloride, m.p. 105—106°; oxalate, m.p. 
86°). These three compounds are very active against 
malaria in birds. They attack the gametes.

Treatment of quinine hydrochloride with S0C12 in 
CHClg at 20° yields (unstable) quinine chloride mono
hydrochloride, decomp. 100°, and a t 100° the dihydro
chloride, m.p. 183° (decomp.), which when heated at 
150° with NHMe, gives dimethylamino- [picrolonate,

m.p. 170° (decomp.)], and with NH Et2, diethylamino- 
quinine [picrolonate, m.p. 155° (decomp.)]. Quiten- 
ine with S0C12 at 100° gives the acid chloride of 
quitenine chloride monohydrochloride, m.p. J95— 
200° (deconip.), which yields with H20, quitenine 
chloride dihydrochloride, m.p. ~205° (deconip.), with 
MeOH the Me, m.p. 185—186° (decomp.), and with 
EtOH the Et ester dihydrochloride, m.p. ~206° 
(deconip.). These quinine derivatives are inactive 
against malaria. A. Li.

Alkaloids of Chinese gelsem ium , Kou Wen. 
Y. F. Chi, Y. S. K a o , and Y. T. H u a n g  (J. Amer. 
Chem. Soc., 1938, 60, 1723—1724).—Mixed roots, 
steins, and leaves of Kou Wen contain koumine 
(formula, C20H22ON2, confirmed), m.p. 168° [unaffected 
by Ac20 ; hydrochloride, m.p. 258°; hydrobrmnide, 
m.p. 268—269°; sulphate, m.p. 261—262°; nitrate, 
m.p. 249—250°; platinichloride, m.p. >310°; meth- 
iodide, anhyd. and -fH 20 , m.p. 230° (decomp.)], 
gelsemine (I), (anhyd.) amorphous and (+COMc2), 
m.p. 176—178° (hydrochloride, m.p. 303°; nitrate, 
m.p. 288°; methiodide, m.p. 284°), and koumidine, 
C19H250 4N2, new m.p. 299°. Chou’s kouminine (A., 
1932, 101; 1936, 618) was a mixture of (I) arid other 
bases. R. S. C.

Veratrine alkaloids. III. Degradation of 
cevine. Question of coniine. W. A. J a co b s and 
L. C. C ra ig  (J. Biol. Chem., 1938, 124, 659—666; 
cf. A., 1937, II, 355, 473).—Distillation of cevine (I) 
with NaOH-CaO yields (3-pipecoline, much product 
of higher b.p. which could not be investigated, and a 
fraction, b.p. 160°, now identified as 5-methyl-2- 
ethylpiperidine (II) ; the formation of coniine (III) 
could not be detected. Hydrogenation of 5-methyl-
2-ethylpyridine (IV) gives a mixture of stereoisomeric 
piperidines the 3 : 5-dinitrobenzoyl derivative of 
which does not depress the m.p. of that of (II). 
Further (II) is dehydrogenated by Zn dust to (IV), 
identified as the picrate. Hence (III) is not a 
product of the distillation of (I) with NaOH-CaO 
or Zn dust and need not be further considered in the 
problem of the structure of the alkaloid. The 
dicyclic base C,0H 19N obtained from the tert. base 
fraction of the NaOH-CaO distillation yields a picrate 
which does not depress the m.p. of that of 2-ethyl- 
octahydropyrrocoline (Clemo and Metcalfe, A., 1937, 
II, 467) but the methiodide obtained from the base 
recovered from the picrate does not melt sharply so 
that the base appears to be a mixture of stereoiso- 
merides. In the higher-boiling fractions a portion,
b.p. 207°/760 mm., gave a picrate, analysis of which 
indicated the base to be CUH21N ; its homogeneity 
is doubtful. Since the tert. base containing 0  (loc. 
cit.) reacts with MgMel it appears to contain OH. 
From the fraction, b.p. 230—240°/760 mm., crystals, 
(?) C11H 190N, m.p. 153—156° after softening, 
separated. The slight basic fractions obtained by the 
distillation of (I) with Zn dust contain (3-picoline but 
chiefly (IV), which gives tsocinchomeronic acid when 
oxidised. A small intermediate fraction appears to 
be 2 : 5-dimethylpyridine. H. W.

Sophora  alkaloids. II. Alkaloids of the seeds 
of S. tctraptera. L. H. B r ig g s  and W. S. T a y lo r  
(J.C.S., 1938, 1206—1207).—The seeds are shown to
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contain mostly matrine, a little methylcytisine, and a 
base [aurichloride, m.p. 186° (decomp.)]. E. R. S.

S trych n o s  alkaloids. C. Transformations of 
chlorostrychnine and its dihydro-compound.
H. L e u c h s  and K. S teinborn  (Ber., 1938, 7 1 , [B], 
1577—1585).—Strychnine dissolved in 12n-HC1 at 
0° is rapidly converted by Cl2 in CC14 into chloro
strychnine (I), C21H210 2N2C1, m.p. 235° (vac.) after 
softening (■perchlorate), catalytically reduced (Pt02 in 
50% AcOH) to chlorodihydrostrychnine and some 
trichlorostrychnine (-j-0-5EtOH), m.p. 139—141° (de
comp.) or m.p. (after resolidification, vac.) 206—208°, 
Mg’ —477°/«! in CHC13 (hydrochloride; hydrobromide), 
hydrogenated (P t02 in 50% AcOH) to dihydro
strychnine. PhCHO, (I), and NaOEt in boiling 
EtOH afford chlorobenzylidenestrychnine, m.p. 252° 
(vac.) after softening, [<*]□ —589°/d in CHC13, hydro
genated to chlorobenzyldihydrostrychnine (II), m.p. 
216°, [a]“  —64-4°/(Z in CHCJ3; this is also obtained by 
chlorination of benzyldihydrostrychnine and is con
verted by NaOEt into two or more iso-bases which 
form isomorphous mixtures from which a compound, 
C28H280 2N3C1, m.p. 246°, [a]2D° -2 5 6 °/d in CHC13, has 
been separated. (I) is oxidised by air in presence of 
Eehling’s solution to chloro-9-hydroxystrychnine 
(•/¡-chloroslrychnine) (+3H20), m.p. 130° (decomp.), 
or (anliyd.), m.p. 240°, [a]L° -1 3 2 °/d in CHC13 free 
from EtOH, obtained also by the chlorination of 
i/i-strychnine, reduced by Zn dust and 2-5n-HC1 to 
(I) and transformed by MeOH into chloro-d-methoxy- 
strychnine, m.p. (indef.) 168—169° (vac.), [a]J,9 —117°/d 
iu CHCl3. Oxidation of (I) by KMn04 in COMe2 at 
0—2° gives chlorostrychninonic acid, m.p. 270° (indef.; 
decomp.), and chlorodihydrostrychninonic acid, 1114). 
305° (decomp.). Chlorination of dihydrostrychnine 
yields chlorodihydrostrychnine (III), m.p. (air-dried or 
dried a t 100°) 190° (decomp.) or, after long keeping, 
m.p. 208—210° after softening at 190°; this with 
PhCHO in KOH-EtOH gives chlorobenzylidenedi- 
hydrostrychnine, m.p. 275° (vac.), [ajg0 —225°/d in 
CHClg, hydrogenated (P t02 in 50% AcOH) to (II). 
Restricted treatment of (III) with NaOMe in boiling 
MeOH leads to iso chlorodihydrostrychnine I, usually, 
m.p. 198°, occasionally m.p. 222° after softening at 
198°, Hi? —40-7°/d in CHC13 (,hydrochloride; hydro
bromide), hydrogenated (P t02 in 50% AcOH) to isodi- 
hydrostrychnine; with PhCHO and NaOEt in boiling 
EtOH it yields isochlorobenzylidenedihydrostrychnine, 
m.p. 217°, [a]p —716°/d in CHC13 (hydrochloride), also 
obtained similarly from the non-isomerised cliloro- 
dihydro-base. More drastic treatment of (III) with 
NaOEt-EtOH affords iso chlorodihydrostrychnine II, 
m.p. about 250° (decomp.) or, after desiccation at 
125°/15 mm., m.p. 325° (block) after softening at 
270° and darkening at 320°, [a]“  —101 °/cZ in abs. 
EtOH (hydrochloride; hydrobromide), which could not 
be catalytically hydrogenated. isoBromodihydro- 
strychnine I I  is reduced (H2- P t0 2-H 20) to a sub
stance, m.p. about 305°, [«]“  —265°fd in CHC13, 
which gives an amorphous methiodide; the per
chlorate, hydrochloride, and sulphate are amorphous or 
freely sol. H. W.

Biuret reaction. VI. Protein-alkali-heavy 
m etal compounds. H. J e s s e r e r  and F. L ie b e n

(Biochem. Z., 1938, 2 9 7 , 369—378; cf. A., 1937, II, 
478).—Zn, Hg11, Mn, Bi, Cd, U, Ti, Cr, Pb, Al, and 
Sn do not combine with caseinogen (I) in aq. NaOH 
but Au and Co yield compounds containing respect
ively Au 10-3, Na 2-0, and N 11-17% and Co 3-21, 
Na 4-7, and N 11-3%. The at. ratio Cu : Au in the 
Cu and Au compounds of (I) is 3 : 1 and the Au 
compound takes up 67% of the Cu taken up by an 
equiv. amount of (I). Nascent H removes Au and 
Cu from combination with (I) without affecting the 
power of the protein to recombine with metals.

W. McC.
Preparation and properties of thyroxyl deriv

atives of proteins. R. F . C lu t t o n ,  C. R. H a r in g -  
t o n , and M. E. Y u t l l  (Biochem. J ., 1938, 3 2 , 1119— 
1132).—See A., 1938, III, 854. The following are 
described : N-carbobenzyloxy-3 : 5-di-iodothyronine Me 
ester, m.p. 164-5°; 'N-carbobenzyloxythyronyl-hydrazidc, 
m.p. 141°, azide, amorphous, and -globulin, and 
'i$-carbobenzyloxythryroxyl-albumin and -globulin.

A haemoglobin from bile pigm ent. R. Lem 
b e r g , J . W. L e g g e , and W. H. L o ck w o o d  (Nature, 
1938, 1 4 2 , 148—149).—Special treatment of a 
haemoglobin-ascorbic acid solution yields a new 
“ hybrid ” haemoglobin, now named choleglobin (I), 
which combines reversibly with 0 2 or CO. The 
prosthetic group of (I) is an Fe-bile pigment com
pound closely related to verdohsematin. L. S. T.

Haemocuprein, a copper-protein compound of 
red blood-corpuscles. T. M an n  and D. K e i l in  
(Nature, 193S, 1 4 2 , 148).—The isolation of bluish 
crystals of a Cu-protein compound, now named 
hcemocuprein (I) (N 14-35, S 1-12, Cu 0-34%), from the 
red blood-corpuscles of ox is described. In serum 
the Cu is also present as a blue Cu-protein compound 
similar to, if not identical with, (I). L. S. T.

M icro-analytical practice. E. A b rah am czik  
and F. B lu m e l (Mikrochem., 1938, 2 4 , 268— 277).—  
Various precautionary modifications in apparatus for 
org. microanalysis are described. A  reagent-bottle 
with pipette sealed into a ground-over stopper, and a 
ground-over wash-bottle head, are described.

E. W. W.
Micro-technique of organic qualitative ana

lysis. F . S c h n e id e r  and D. G. F o u l k e  (Ind. Eng. 
Chcm. [Anal.], 1938,1 0 ,445—447).—An extension and 
elaboration of the capillary and schlieren methods for 
solubility determination previously described (A., 
1938, I, 209). F. N. W.

Determination of carbon and nitrogen in 
organic compounds by vacuum combustion. 
Application of this method in soil analysis. 
N. P . P e n ts c h e v  (Z. anal. Chem., 1938, 1 1 3 , 431— 
438).—An apparatus is described which enables the 
sample to be heated in a vac. with CuO, the gases 
evolved being circulated a few times over a heated 
CuO spiral, heated Cu gauze, and then P 20 5 and 
finally being collected over Hg. The vol. of C02 +  
N2 having been determined, the gases are further 
circulated over soda-lime and P2Or and measured 
again over Hg. The method can be used for the 
combustion of ordinary org. compounds but is 
especially applicable to determination of C and N in
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soils. The error due to C03" present in the soil is 
eorr. for either by pretreatment with H3P 0 4 or by a 
separate C03" determination. J . W. S.

Colorimetric determination of am monia with  
phenol and hypochlorite.—See A., 1938, I, 534.

Determination of sulphur by m eans of oxid
ising alkali m elts.—See A., 1938, I, 533.

Constant-temperature bath for Stodola's 
acetylation micro-apparatus. H . G. C a ssid y  
(Ind. Eng. Chem. [Anal.], 1938, 10 , 456).—The usual 
glycerol bath is replaced by an enclosed water-bath 
with reflux, containing a pockct sufficiently large to 
hold the micro-flask dipping in glycerol. F. N. W.

Determination of alkoxyl by the method of 
Viebock and Schwappach. S. K in sm an  and C. R. 
N o l l e r  (Ind. Eng. Chem. [Anal.], 1938, 10, 424).— 
Difficulty experienced in applying the method (A., 
1931, 107) is shown to be due to the fact that the 
recommended amount of Br is insufficient to oxidise 
all the IBr to H I0 3. When about twice the amount 
stated is used, accurate results are obtained.

F. N. W.
M icro-determination of deuteroethyl alcohol.

K. H a n se n  and 0 . D y b in g  (Biochem. Z., 1938, 298, 
110—114).—The results of a large no. of determin
ations of C2D6*OD by Hansen and Lovenskiold’s 
modification (Norsk. Mag. Laegevidensk., 1934, 387) 
of Widmarlt’s method (A,, 1922, ii, 789) show that the 
empirically determined factor (1-170+0-002) to be 
used in the calculation is approx. 10% below the 
theoretical val. When 0-01n aq. Na2S20 3 is used for 
titration 0-01 c.c. is equiv. to 1T7 ¡xg. of G„D5-OD.

W. McC.
Determination of oxalic acid. A. L e u l i e r  and 

J. D o r c k e  (Bull. Soc. Chim. biol., 1938, 20, 939— 
946).—H2C20 4 can be removed from pure aq. solu
tions or complex solutions containing other org. 
acids, C0(NH2)2, etc. by extraction with E t20  for 
72 hr., and determined as oxalate with a max. error 
of ~5% , where the concn. is 15—35 mg. per 1. A 
similar technique can be applied to urine provided 
that the pB is maintained at 4—5 during the final 
pptn. in the presence of C0Me2 to prevent contamin
ation with urinary pigments. P. G. M.

Determination of formaldehyde in dilute solu
tions and in the presence of interfering sub
stances. O. H eim  (Ind. Eng. Chem. [Anal.], 1938, 
10 , 431).—To 10 c.c. of the aq. or aq.-EtOH solution 
(after 4 or 5 extractions with E t20-light petroleum) 
are added in rapid succession 100 c.c. of 0-1n- 
AgN03, 1 c.c. of 37% aq. HC1, and 3 c.c. of 25% 
aq. NaOH. After shaking for 10 min., the mixture 
is filtered, the ppt. washed with hot dil. H N 03 and 
then with hot H20 , and the filtrate and combined 
washings are titrated with 0-1n-NH4CNS using Fem 
alum indicator. F. N. W.

Absorption spectrum of diacetyl.—See A., 1938, 
I, 492.

Manometric determination of amino-acids 
with ninhydrin in the Warburg apparatus. C.
S c h la y e r  (Biochem. Z., 1938, 2 9 7 , 395—397; cf.

Van Slyke and Dillon, A., 1938, II, 211; Mason, 
ibid., 252).—-Warburg’s apparatus is slightly modified, 
the NH2-acid-ninhydrin (with KH2P 0 4 added) being 
boiled for 3 min. in the reaction vessel which is at 

• 140°. If  the vessel is not heated, the process takes 
several hr., but removal of any proteins present is 
then unnecessary. W. McC.

M icrodetermination of thiocyanoacetic acid. 
J . V. D u b sk y  and V. S in d e la r  (Mikrochem., 
1938, 2 4 , 264—267).—The dark violet ppt. from 
NCS-CH2-C02Na and aq. CuCl2 is a Cu^Cu11 
derivative, CuI-S,CH2,C02*CuII,0H,5H20, of 
SH,CH2-C02H, and in the absence of the latter may 
be used for the detection or determination of 
NCS-CH2-C02H. With CdS04, the salt 
(-S-CH2-C02-)Cd is obtained. E. W. W.

Diazo-colour reactions. K. E. J a c k s o n  and 
W. M. D e h n  (J. Amer. Pharm. Assoc., 1938, 2 7 , 
576—578).—The substance is treated with AcOH and 
NaNOa and aq. NH3 then added. The colours result
ing from these two stages of the diazo-reaction, 
together ■with that of silk on which the colour is fixed, 
are tabulated for a series of pharmaceutical substances.

F. O. H.
Gravimetric determination of the naphthols 

with formaldehyde. A. C a s t ig l io n i  (Z. anal. 
Chem., 1938, 1 1 3 , 428—430).—The C10H 7-OH is 
dissolved in a min. of 95% EtOH and the solution 
diluted with H20. An aliquot portion is treated with 
CII20  and HC1, and heated for 3 hr. at 100°. The 
initially formed white ppt. [probably CH2(C10H 0-OH)2] 
turns red-brown or rose coloured according as a- or 
P-C10H /O H  is used. The ppt. is collected, washed, 
and dried at 100°. The final products are
OH-CH(C10H 6-OH)2 and CH2< £ 10| [ 6> 0  with a- and
(3-C10H /O H , respectively. The method is not applic
able to the analysis of a mixture of a- and [3-C10H 7-OH.

J. W. S.
Methenamine [hexamethylenetetramine] as a 

qualitative reagent. K. E. J a c k s o n  and W. M. 
D e h n  (J. Amer. Pharm. Assoc., 1938, 2 7 , 578—579). 
—The colour reactions given by (CH2)6N4 (0-1 g. in 
80 c.c. of conc. H2S04) for various alkaloids, phenols, 
and other pharmaceutical substances are described.

F. 0 . H.
Colorimetric determination of equilenin and 

dihydroequilenin. W. M a rx  and H. S o b o tk a  (J. 
Biol. Chem., 1938, 1 2 4 , 693—698).—The alcoholic 
hormone solution (1-5 c.c.) is mixed in a 15-c.c. 
centrifuge tube with 1 c.c. of the reagent [10 mg. 
of diazotised p-nitrobenzeneazodimcthoxyaniline (K 
salt) in 10 c.c. of H20] and 0-01N-Na2c 0 3 is added. 
After 1 hr. at room temp, the mixture is centrifuged 
and the supernatant liquid with excess of the reagent 
is poured off. The pptd. dye is dried, dissolved in 
C6H„ +  EtOH, and determined colorimetrically in 
the blue solution. (Estrone, cestriol, and cestradiol 
do not couple readily under similar conditions. If 
more alkali is added to hasten the sluggish reaction, 
uncontrollable side reactions prevent the reproducible 
development of a suitable tint. The test indicates 
the complete absence of equilenin or dihydroequilenin 
from human pregnancy urine. H. W.


