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BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS

A . ,  II.— O r g a n i c  C h e m i s t r y

FEBRUARY, 1943.

I.— ALIPHATIC.
Products from the Wurtz reaction. Mechanism of their formation.

A. Sailer and  T. W . D avis ( / .  A m er. Chem. Soc., 1942, 64, 2039—  
2043).— A t 320°/200 m m ., M el, E tI ,  or M e l-E t l  w ith  N a gives 
complex m ixtures con tain ing  H 2, C, sa tu ra ted  and  u n sa tu ra ted  
hydrocarbons (much C H 4 from  M el o r C2H 6 from  E tI) .  The results 
are explained as due to  fo rm ation  of a lky l radicals, w hich react 
mainly w ith excess of halide. Secondary radicals d isappear by  
interaction w ith  each o th er or N a. R . S. C.

Tracer studies with radioactive hydrogen. (A) Synthesis of 
labelled methyl iodide. (B) Menschutkin reaction.— See A., 1943, I, 
39. 

Photo-oxidation of methyl iodide.— See A., 1943, I , 40. 

Common basis of intramolecular rearrangements. EX. Form­
ation of cyclopropanes from monohalides. III. Action of sodium  
alkyls on aliphatic chlorides. Relation to the Wurtz reaction. F. C.
W hitmore and H. D. Zook (J. A m er. Chem. Soc., 1942, 64, 1783— 
1785; cf. A., 1942, II , 83).— H g E t2 (excess) and  N a in  w-C5H 12- N 2 
at 25° give N aE t (80%) and  5— 8%  N a-H g . N a E t and  k-C6H ,3C1 
a t —10° to  0° give (a) by  coupling rc-C8H 18 (40%) and  (b) C H 2iCHBua 
(46%) +  C2H 8 (52%). N a P r“ (prep, from  H g P r“ 2 in  h-C 8H 18- N 2) 
and CH2Bur Cl do no t reac t a t  < 5 0 °  b u t a t  50— 60° give 1 : 1-di- 
methykyciopropane (75%), C3H 8 (70% ), B u“Buv (4% ), and  C3H 6 
(5% ; probably formed by decom p, of N a P ra). C H 2BuyCl does not 
react with 6% N a-H g. N aA lk th u s  reac ts p a r tly  as a  base, rem ov­
ing H H al from the halide, and  th is  is th e ir  effect w hen th ey  are 
formed in the W urtz reaction. The olefine is derived solely from  
the halide and the simple paraffin  from  th e  N aA lk. R. S. C.

Higher hydrocarbons, n .  Five A-substituted heneicosanes. F . C.
WTiitmore, J . N. Cosby, W . S. S loatm an , and  D. G. Clarke (J. Amer. 
Chem. Soc., 1942, 64, 1801— 1803; cf. A., 1942, I I ,  341).— n- 
CjjH^dVlgBr (I) and  M -C jH jp C O ^ t (1-07 mols.) give n- 
C5H n -C(C12H 25-M)2,O H  (II), b.p . 225— 2 2 9 °/l m m ., and  some 
k-C10H 22 and hexadecan-17-one. D eh y d ra tio n  of (II) b y  C u S 0 4- N 2 
at 160—-180°, purification of th e  olefine b y  S i0 2 gel, and  th en  h ydro ­
genation over Ni a t  120°/1100 lb. gives X-n-amyl-n-heneicosane, m .p. 
— 9-1°, b.p. 192°/1 mm. X-a-Ethyl-n-propyl-, b .p . 187°/1 m m ., and  
X-cyclopentyl-n-heneicosane, m .p. —12-7°, b.p . 186°/1 m m ., are 
similarly prepared using ~ 2  mols. of th e  ap p ro p ria te  ester. MeOBz 
(3 mols.) and (I) in  E t 20  give, a fte r  dehy d ra tio n  of th e  carbinol, 
\-phenyl-AK-n-heneicosene, b .p . 2 0 3 °/l m m ., hydrogenated  in  presence 
of very active N i a t  room  tem p./1800  lb. to  X-phenyl-, m .p. 20-8°, 
b.p. 204°/l m m., or in  presence of N i a t  150°/1500— 1800 lb. to  
X-cyclohexyl-n-heneicosane, m .p. —7-2°, b .p . 209°/l m m. E t  cyclo- 
pentanecarboxylate, b .p . 171-9°/737 m m ., is p repared  (48-5%) from  
Mg cye/opentyl brom ide and  E t 2C 0 3 in E t20  a t  0°. n, d, an d  17 
are recorded for th e  hydrocarbons. P u ritie s a re  > 9 5 % .

R. S. C.
Allylic rearrangements. XHI. Kinetics and mechanisms of the 

conversion of crotyl and methylvinylcarbinyl chlorides into acetates 
and ethyl ethers. J . D. R oberts, W . G. Young, an d  S. W inste in  
[J. Amer. Chem. Soc., 1942, 64, 2157— 2164; cf. A., 1942, I I ,  293). 
—Bimol. in te rac tio n  of CHM e!CH-C H 2Cl (I) or C H 2!CH-CHMeCl
(II) w ith O E t' or OAc' gives on ly  th e  norm al p ro d u c t and  solvolytic 
(Sjfl) reaction  gives m ix tures. T he first ty p e  can  be induced w ith ­
out the  la tte r. In te rac tio n  of (I) w ith  N aO E t in E tO H  is of th e  
second order, lit t le  changed b y  adding a  little  H 20 .  Solvolysis of 
(I) w ith  E tO H  a t  25° is of th e  first order, k 1 (1-84- x  10~*) of which 
is m uch increased b y  H 20  (12-3 X 10-4 in presence of 5-35 mols. of 
HjO per 1.). 99%  p ure  E t  e th e r is ob tained  from  0-7m-(I) and
0-9M-NaOEt, an d  > 9 6 % -p u re  E t  e th e r from  1-3m-(II) and  1-8m- 
NaOEt. W ith  KOAc or d iphenylguanid in ium  ace ta te  in  AcOH, 
(I) or (II) gives m ixed ace ta tes , th e  k inetics being those of m ixed- 
order reactions, b u t K O A c-A caO a t  100° reac ts hom ogeneously w ith  
(I) an d  N E t4-OAc-COMe2 a t  58° sim ilarly  w ith  (II). R . S. C.

Dehydration Aat-hexadien-y-ol to AaVf-hexatriene and A1 : 3-cyclo- 
hexadiene. L. W . B u tz  ( / .  Am er. Chem. Soc., 1942, 64, 1978—  
7979) — D eh y d ratio n  (cond itions: A., 1940, I I ,  182) of
C H 2:CH-CH2-CH(OH)-CH:CH3 gives som e A1 : 3-cyc/ohexadiene (I), 
since w ith  (:CH-CO)20  a t  30° th e  p ro d u c t gives th e  etzrfoethylene-
01 T, / .

te trah y d ro p h th a lic  anhydride, m .p. 147°, also ob tained  from  pure
(I). However, th e  am o u n t of (I) form ed varies uncontro llably .

R . S. C.
Synthesis of higher alcohols from water-gas under pressure.— See

B „ 1942, I I ,  393.
Preparation and properties of polyethoxyethanes and their bromo- 

derivatives. S. M. M cElvain and  P . M. W alters (J. A m er. Chem. 
Soc., 1942, 64, 1963— 1965).— CM e(OEt)3 and  B r (1 mol.) in  C6H 6N 
a t  ~ 3 0 ° , la te r  60— 70°, give 53%  of C H B r2-C(OEt)3, b .p . 102—  
104°/8 m m., converted  b y  boiling K O E t-E tO H  in to  C H 2B r-C (O Et)3 
and  thence (excess of a lkali or separa te  experim ent) CM e(OEt)3. 
CH M e(O Et)2 and  B r in C6H 5N  a t  10— 15° give C H 2B r-C H (O E t)2 
(23%) and  C H B r2-C H (O Et)2 (29% ). O E t-C H 2-C H (O Et)2 w ith  B r 
in  C6H 5N a t  65° gives a  m ixture , including 15%  of (O E t)2CH-CHO, 
b.p. 79°/12 m m., b u t in  absence of a  so lvent suffers fission to  E tB r  
(0-85), H 20  (0-97), E tO H  (0-75), an d  C H B r2-C H (O Et)2 (0-25 mol.). 
(CH2-O E t)2 and  B r a t  80° or in  C6H 5N a t  65° give m ix tu res. 
C H B r2-C H (O Et)2 and  boiling K O H -E tO H  give C H B r:C (O E t)2 
(62-5%), b .p . 72— 730/ l l  m m .; CHCl2-C H (O Et)2 gives CHCliCfOEt), 
(60%), b.p. 57— 58°/10 m m. O E t-C H 2-CO-NH2, m .p. 82— 83°, b .p ' 
225— 230°, and  P 20 5 a t  150— 180° give O E t-C H 2-CN (60% ), b.p. 
133— 134°. E t3 ethoxyorthoacetate (prep, from  C H 2C1-CN), b .p . 69— 
70°/10 m m ., 180— 181°/740 m m ., is largely  decom posed b y  B r in  
C5H 5N a t  80°. O E t-C H B r-C H (O Et)2 and  K O E t-E tO H  give 
C H B r:C (O Et)2 (cf. A., 1938, I I ,  4). R . S. C.

Tracer studies with radioactive carbon. Synthesis and oxidation 
of three-carbon acids.— See A ., 1943, I, 39. 

Fats from fatty acids having an odd number of carbon atoms.
W . K eil (Z. physiol. Chem., 1942, 274, 175— 185).— See A., 1943, 
I I I ,  131. C H E tB ua,CH2,O H  and  H B r a t  100— 130° give th e  
brom ide, b .p . 72— 75°/10 m m., converted  by, successively, 
C H N a(C 0 2E t) 2-E t0 H ,  boiling K O H -E tO H , and  h e a t a t  180° in to  
y-ethyl-n-octoic acid, b.p. 142— 143°/10 m m . T he derived E t  ester, 
b .p . 108— 110°/10 m m ., -with H 2-C u  chrom ite a t  270° gives 
C H E tB u a-[CH2]2-OH, b.p. 108— 110°/10 m m ., and  thence, as above, 
th e  brom ide (I), b.p. 104— 106°/10 m m ., and  c-ethyl-n-decoic acid, 
a  liquid. W ith  boüing K C N -K I-E tO H , (I) gives th e  n itrile , b .p . 
126— 128°/14 m m ., w hich w ith  H C l-E tO H  and  th en  N aO H  gives
S-ethyl-n-nonoic acid, b .p . 163— 166°/17 m m . (E t ester, b .p . 126—  
130°/17 m m .). M-Decaldehyde an d  M gM eB r-E t20  give w-undecan- 
ß-ol and  thence th e  brom ide, b .p . 128°/15 m m., 
w-C8H 19*CHMe,C H (C 0 2E t) 2, b .p . 150— 152°/2 m m ., and, b y  aq. 
N aO H  a t  130— 150° and  th en  decarboxylation  a t  180°, ß-methyl-n- 
dodecoic acid, b .p . 125— 130°/16 m m . w-Octaldehyde gives sim ilarly  
w-nonan-/8-ol, th e  bromide, b .p . 116— 118°/38 m m ., Me /3-methyl- 
u-decoate, b .p . 110— 113°/18 m m. (by H 2-C u  chrom ite  a t  280°/180 
a tm .;  th e n  H B r), y-m ethyl-w-decyl brom ide, b .p . 120— 124°/20 
m m ., and  8-methyl-n-dodecoic acid, b .p . 132°/10-6 m m . R . S. C.

Action of fatty acids on copper.— See A., 1943, I ,  40.
Preparation of orthoesters. S. M. M cElvain an d  J .  W . N elson 

( / .  A m er. Chem. Soc., 1942, 64, 1825— 1827).— M gR X  an d  C (O E t)4 
give C R 2(O E t)2 and  C R y O E t w ith  very  little  C R (O E t)3. P rep , of 
C R (O E t)3 is b e st (59— 78%) effected b y  trea tin g  O E t-C R iN H .H C l 
(A) w ith  E tO H  (15 mols.) in  presence of E t 20  (1— 3 v o ls .; op tim um  
sta te d  for Me— Bu) a t  th e  b.p. (39— 46°). If  R  is branched , th e  
yield is lower (Prß 27— 30, Buß  21— 23% ). How ever, C H 2Cl-C(OEt)3 
is b est p repared  b y  E tO H  alone a t  —40°. T he decom p., (A) 
RCO-N Hj +  E tC l, becom es appreciable only  a t  h igher tem p . (60—  
80°). P rep , of (A) from  RCN and  H C l-E tO H  is described. E t 3 
ortho -aceta te , b .p . 144— 146°/740 m m ., -propionate, b .p . 70— 72°/ 
32 m m ., -n-, b .p . 58— 59°/7 m m ., and  -iso-butyrate, b .p . 50— 51°/ 
7 m m ., -n-, b .p . 49— 50°/3 m m ., an d  -iso-valerate, b .p . 57— 59°/ 
7 m m ., and  -chloroacetate, b .p . 68— 70°/10 m m ., a re  p repared .

R . S. C.
Preparation of high-molecular derivatives of aliphatic hydroxy- 

monocarboxylic acids.— See B ., 1942, I I ,  394. 
Production of purified sodium lactate.— See B ., 1942, I I ,  394. 
Purification of ethyl lactate.— See B., 1942, I I ,  394.
Loco weeds. V. Constituents of Astragalus earlei. A. S tem pel 

an d  R . C. E lderfield  ( / .  Org. Chem., 1942, 7, 432— 44 3 ; cf. A. 
1940, I I ,  185; I I I ,  462).— T he substances p rev iously  called  “  a-
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and  j3-earleine ’ ’ are identified as betaine and  choline respectively. 
The reported  p p tn . of th e  active co nstituen t of A . earlei by  phospho- 
tun g stic  acid  is p robab ly  due to  adsorption  on th e  pp t. R einecke 
sa lt pp ts. a  h ighly active fraction  from  which a  cryst. substance has 
been isolated and also pp ts. bases w ith  a strong  n in h y d rin  reaction. 
A dihydroxyvalerolactone, m .p. 52— 53°, [a]ff —64-7° in H 20  (di­
acetate, m .p. 86— 87°, [a]p —7-09° in  CHC13; phenylhydrazide  of 
th e  O H -acid corresponding to  th e  lactone, m .p. 114— 115°, [a]“  
+ 4 2 ° + 2 °  in  MeOH, + 4 5 °  in H 20 ) ,  has been isolated from  ex trac ts  
of th e  weed to gether w ith  glycerol. Possible s truc tu res for th e  
lactone are discussed. E nzym ic action  of yeast, takad iastrase , or 
em ulsin affects th e  carbohydra te  constituen ts of th e  weed w ithou t 
ap p aren tly  affecting th e  ac tiv ity , d -Xylomethylonic acid phenyl- 
hydrazide, m .p. 132— 133°, M g ' + 3 3 °  in  MeOH, + 2 1 °  in  H zO, is 
inciden ta lly  described. M.p. are corr. H . W.

Preparation of lsevulic acid.—-See B., 1942, I I ,  394. 
Formation of complex tungsto-tartrates.— See A., 1943, I , 40.
Long-chain acids. V. Aleuritic acid. P. C. M itte r an d  S. 

M ukherjee ( / .  Ind ian  Chem. Soc., 1942, 19, 303— 307).— E t z-bromo-, 
b.p. 128— 130°/16 m m . (from th e  O H -com pound and  P B r3 in  C6H „ - 
C5H sN), w ith  NaOM e yields E t z-methoxy-hexoate, b .p . 94— 95°/15 
m m., reduced (Na +  E tO H ) to  z-methoxyhexyl alcohol, b .p . 112°/ 
18 m m ., th e  bromide, b.p. 98— 99°/19 m m., from  which w ith  Mg 
follow edbyO M e-[CH Br]2-[CH2]7-Cl (Nollerei al., A., 1934, 991) in E t20  
yields a p ro duct converted  b y  Zn d u st in  B uO H  in to  o-methoxy-Ae- 
pentadecenyl chloride, b.p. 198— 204°/5 mm. This yields a n itrile, 
hydrolysed (E tO H -K O H ) to  o-methoxy-AP-hexadecenoic acid, b.p. 
194°/2 mm. E t  a leu rita te  is reduced (Na +  BuOH) to  aleurityl 
alcohol, m .p. 56°, oxidised [Pb(O A c), in  AcOH] to  OH -[CH2]8-CHO 
(small yield). A. L i.

Production of per-acids.— See B., 1942, I I ,  394.
O-Penta-acetyW -gluconates of polyhydric alcohols and cellulose.

M. L. W olfrom  an d  P . W . M organ ( / .  Am er. Chem. Soc., 1942, 64, 
2026— 2028).— The appropria te  alcohol w ith  gluconyl chloride p e n ta -  
ace ta te  in C 5H 5N gives ethylene glycol di-, m .p. 94— 95°, [a] +15°, 
propane-ay-diol di-, m .p. 88— 89°, [a] +18-5°, di-ß-hydroxyethyl 
ether di-, m .p. I l l — 112°, [a] + 12°, glyceryl tri-, am orphous, softens 
a t  58— 65°, [o] + 2 0 °, d -sorbitol hexa-, am orphous, softens a t  65—  
78°, [a] + 3 0 °, d-mannitol hexa-, am orphous, softens a t  65— 78°, 
[a] + 3 7 °, and  a-methyl-d-glucopyranoside tetra-, am orphous, softens 
a t  68— 72°, [a] + 5 7 °, -O-penta-acetyl-6.-,gluconate. In  C 5H 5N, 
m ercerised co tton  lin te rs gives a  coloured, b u t  in  N E t3- P h N 0 2 a t 
80° gives a cream-coloured, product, contain ing  0-45 pen ta-acety l- 
d-gluconyl (A) u n it per anhydroglucose (B ) u n it. Modified cellul­
ose ace ta te  [1-72 Ac21 per (B) un it], [a]f,4 —13° in  C 5H 5N, in  C5H 5N 
gives a  product, [ojf,1 —10° in C5H 5N, [a]?,4 + 2-5° in  CHC13 (gives 
dark , b r ittle  films), contain ing 0-75 (A) per (B) u n it, b u t in N E t3-  
CHC13 a t  60° gives a  product, [a]g3 —9° in  C5H 6N, [a]g4 + 1 °  in 
CHC13 (gives colourless, flexible films), conta in ing 0-37 (A) p er (B) 
u n it. Unless otherw ise s ta ted , [a] a re  [a]f? in  CHC13. R . S. C.

Production of isomeric trioxymethylene.— See B., 1942, II , 394. 
Keten acetals. X. Elimination of hydrogen bromide from acetals 

of a-bromo-aldehydes. ¿wPropyl- and n-propyl-keten diethyl acetal.
S. M. M cElvain, R. L. Clarke, and  G. D. Jones (J. Am er. Chem. 
Soc., 1942, 64, 1966— 1969; cf. A., 1942, I I ,  296).— C H R (O E t)2 
(R =  Prfi, b.p. 133— 136°, P r“, b.p . 143— 144°, or Bu0, b.p . 156— 
158°) [modified prep, from  C H (O Et)3 and M gRX] w ith  B r give 
CMe2B r-C H (O Et)2, b .p . 63— 64°/7 m m ., C H E tB r-C H (O E t)2, b.p.
82— 84°/12 m m., and C HPrfiBr-CH (OEt)2 (I), b.p. 55— 56°/3 mm. 
(20— 40% ),!which w ith  l-4N-KOBuy-B u yOH give CH 2:CMe-CH (OEt) 2 
(64%), b.p! 136— 137°, CHM e:CH-CH(OEt)2 (41%), b.p. 48— 49°/ 
21 m m., and  CMe2iC H ,C H (O E t)2 (62%), b.p. 59— 60°/16 mm., 
respectively. In te rac tio n  of (I) w ith  0 - 7 5 n -  or 2 N -N aO E t-E tO H  or
0-75N-KOBuy—BuyOH a t  80° is of th e  second order, faster w ith  
KO Buy. BufiCN (prep, from  BufiCO-NH2 b y  P 20 6 a t  90°, la te r 
130°), b.p . 127— 129°, gives CBu/3(OEt)3 and  thence (B r-C 6H 6N) 
E t3 a-bromo-orthoisovalerate (67% ), b .p . 63— 64°/l-3  m m ., which 
w ith  N a gives isopropylketen E t3 acetal [aa-diethoxy-y-methyl- Aa- 
bulene] (80%), b.p. 96— 97°/100 m., 156— 157°/745 mm. (structu re  
proved b y  exotherm ic hydrolysis b y  very  dil. HC1 to  BufiC02E t). 
E t, a-brorno-ortho-n-valerate, b .p . 69— 70°/2 m m., and  n -propylheten 
E t2 acetal [aa-diethoxy-Aa-n-pentene], b .p . 107— 108°/100 m m., 167—- 
168°/737 mm. (hydrolysed to  B u“C 0 2E t), a re  sim ilarly  prepared. 
C H R 2-C IEC (O Et)2 are n o t rearranged  to  C R 2iC H -C H (O Et)2 by  
boiling KO Buy-B u yOH. T he m ode of elim ination  of H B r from  (I) 
is inconclusively discussed. R . S. C.

Manufacture of ketens and olefines.— See B „ 1942, I I ,  395.
Condensation products of keten with ketones. B. H . Gw ynn w ith

E . F . Degering ( / .  Am er. Chem. Soc., 1942, 64, 2216— 2218).— K eten  
reac ts w ith  ketones hav ing  + 3  a-H  in  presence of a  little  H 2S 0 4 
(not H 3P 0 4 or £-C 6H 4Me’S 0 3H), giving enol ace ta tes (properties 
described). COMe2, COM eEt, m esity l oxide, etc . reac t rap id ly ; 
COPhMe, COMeBuy, and  CMedCH-COMe reac t slowly, and COPr02 
n o t a t  all. R . S. C.

Photo-enolisation of ketones.— See A., 1943, I , 40.
Manufacture of (A ) quaternary ammonium compounds, (B )  carboxyl 

chlorides, and (C) carboxyl esters, of quaternary ammonium com­
pounds.— See B., 1942, I I ,  395.

Nature and constitution of shellac. XVI. Preparation of 0to- 
trihydroxypentadecylamine from aleuritic acid by the Naegeli-Curtius 
series of reactions. A. L. D avis and  W. H . G ardner ( / .  Amer. 
Chem. Soc., 1942, 64, 1902— 1905; cf. A., 1941, I I ,  265).— Aleuritic 
[0 io-trihydroxypalm itic] acid, m .p. 101— 101-5°, an d  5 %  HC1- 
M eOH give th e  M e  ester, m .p. 73°, and  thence  th e  hydrazide, m.p. 
139— 139-5°, which w ith  aq. N a N 0 2 and  th e n  25%  A cOH a t  0° 
gives th e  azide (I), decom p. 52°. In  boiling C6H 6, (I) gives 8io-tri- 
hydroxypentadecylcarbimide, m .p. 103-5— 104-5°, hydrolysed by 
boiling 50% aq. N aO H  to  th e  -amine, m .p. 146— 147° [picrate, m.p. 
118— 119° (decomp.)]. In  boiling H 20 , (I) gives AW'-di-fho-tri- 
hydroxypentadecy lcarbam ide, m .p. 122-5-—123°, an d  in boiling 
E tO H  0io-trihydroxypentadecy lurethane, m .p. 78— 79° (cf. Nagel, 
A., 1927, 447; 1931, 960), n e ither of which p roducts could be
hydrolysed. R. S. C.

AW-Dimethylethylenediamine and [its] derivatives. R. Baltzly,
J. S. Buck, and  W . S. Ide  ( / .  Am er. Chem. Soc., 1942, 64, 2232— 
2233).— NMe2,[CH2]2-N H 2, b .p . 107° (hygroscopic dihydrochloride, 
m .p. —160°), gives th e  p-nitrobenzoate hydrochloride ( I ) ,  m .p. 182-5—
183-5°, hydrogenated  ( P t0 2-E tO H -H C l here and  below) to  the 
p -aminobenzoate dihydrochloride, m .p. 190— 191° [the derived metho- 
chloride hydrochloride, decom p. > 2 3 0 ° , is ob tained  from  the  metho- 
chloride derived from  (I)]. T he ^-n itro b en zo ate  hydrochloride, 
m .p. 247— 248-5°, gives /¡-p-am inophenylureidoethyldim ethylam ine 
[dihydrochloride, m .p. 182— 184° (decom p.); methochloride hydro­
chloride, m .p. 186°]. +/>-A m inophenylacetam ido- [dihydrochloride, 
m .p. 209 5— 210’5°; methochloride hydrochloride, m.p. 155— 156° 
(decomp.)], p-phenylthioureido-, m .p. 83— 83-5°, and jS-sulphanil- 
am ido-ethy ld im ethy lam ine [dihydrochloride, m .p. 211-5— 213-5° 
(decomp.)] are also described. ' R. S. C.

Optical configuration of glutamic acid isolated from casein hydro­
lysates by six procedures. (Miss) J . C. O psahl and L. E. Arnow 
( / .  A m er. Chem. Soc., 1942, 64, 2035— 2039).—A fter hydrolysis of 
casein b y  boiling 20%  HC1 th e  g lu tam ic acid (I) isolated by six 
different m ethods con tains 2-5— 6-2% of th e  d-form. Recoveries 
are recorded for hydro lysa tes con tain ing  added dl-[I ) ; for the  two 
best m ethods these  are 76— 89 and  82— 96% . The m ethods used 
are detailed. R. S. C.

r-/3-Hydroxyglutamic acid. E. A bderhalden and G. P itschak  
(Z. physiol. Chem., 1940, 265, 31— 38).—An im proved m ethod is 
given for th e  prep, of r-j3-hydroxyglutam ic acid (I) from casein. 
Acetyl-f-glutam ic acid, m .p. 186— 187°, is converted by  CH2N 2 and 
subsequent d istillation  in to  th e  corresponding optically inactive 
Me2 ester, b .p . 158— 162°/0-l m m ., m .p. 80° (also obtained from 
th e  di-acid, m .p. 176— 180°), an d  Me2 g lu tam ate. r-jS-Hydroxy- 
glu tam ic acid hydrochloride, NaOAc, AcOH, and Ac20  yield a 
p roduct which w hen trea te d  w ith  C H 2N 2 and  th en  distilled affords

th e  com pound i Q 3^ ^ > C - C 0 2Me. M ethylation  of (I) with

CH 2N 2 or M eO H -H C l is accom panied b y  ring-closure. M e2 carbo- 
benzyloxyglutamate, b.p. 211— 214°/0-6— 0-8 m m ., and  p-hydroxy- 
glutamate, b.p. 208— 210°/0-5 m m ., carbobenzyloxy-l-aspartic acid, 
m .p. 1 12^115°, [a]J>° +13-85° in aq. N aO H  (Me2 ester, b.p. 204°/
0-25 m m .), an d  M e2 2 : 5-diketopiperazine-i : 6-diacetate are incident­
a lly  described. H. W.

Manufacture of organic amides.— See B ., 1942, I I ,  395. 
Preparation of [linear] polyamides.— See B., 1942, I I ,  395.
Mono- and di-substituted guanidines. J. S. Buck, R . Baltzly, 

and  C. W . F e rry  ( / .  Am er. Chem. Soc., 1942, 64, 2231— 2232).— 
NH!C(SM e)-NH2,H 2S 0 4 and  th e  ap p ro p ria te  am ine give fi-morpho- 
linoethyl-, m .p. 197°, pp-diethoxyethyl-, m .p. 154°, NN-dtcycloAexyl-, 
m .p. 195°, N-benzyl-'N-methyl-, m .p. 252° (decom p.), and 8-phenoxy- 
butyl-, m .p. 199— 199-5°, -guanidine sulphate, 2B,H ,SO ,. a- 
C m H /N H -C H jiPh, C N -N H 2, an d  HC1 in  C 6H j j -OH give N -a-naphthyl- 
El-benzylguanidine hydrochloride, m .p. 223— 224°. 
p-OM e,C0H 4,C H 2,N H 2 (2 mols.) and  CNBr (1 mol.) a t  150° give
~iHA'-di-p-methoxybenzylguanidine hydrochloride, m .p. 125-5__126-5°.
a-C10H 7*NH-CS-NHMe (from a-C10H 7-NCS and  N H 2Me) w ith  Me2S04 
and  th en  P b O -N H 3 gives El-a-naphthyl-W -methylguanidine hydro­
chloride, m .p. 220— 220-5° (decomp.). r  g q_

II.— SUGARS AND GLUCOSIDES.
Synthesis of <?p/lactose and lactose. W . T. H askins, R  m  Hann 

and  C. S. H udson (J. Am er. Chem Soc., 1942, 64, 1 8 5 2 -1 8 5 6 1 -  
T o ta l synthesis of eptlactose and  lactose is de ta iled  (cf a i nii> 
II , 351). Condensation of acetobrom o-rf-galactose (prep ' from o n 
calactopvranose pen ta -ace ta te  by  H B r-A cO H  a t  0° a n V i >  
m .p. 84-—-85° (lib 8 2 -8 3 ° , 85°). [«] + 2 4 2 ° in  C .H . *cf
i, 371), and  2 : 3 -iso p ro p y lid en e-D -m an n o san < l,5 > )3 < f ^ > 19^
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Ag20 —C a S 0 4—I in CHCI3 a t  24° 7 days), hydrolysis of th e  p roduct 
by 80%  A cO H  a t  100°, an d  heating  w ith  N aO A c-A c20  a t  100° 
gives 4-f}-D-galactopyranosido-T)-mannosan< l , 57>j3<Cl,6>
2 : 3 : 2 ' : 3 ' : 4 ' : 6 ' -hexa-acetate (30%), m .p. 193— 194°, [ajp0 —62-7° 
in CHClj. W ith  H 2S 0 4-A c 20 - A c 0 H  a t 0° th is  gives a-epilactose 
octa-acetate ( I )  (99% ), m .p. 96— 97°. [a]f>° +41-2° in CHC13, hy d ro ­
lysed by  Ba(OM e)2—M eOH a t  5° to  f}-epila.ctose, m .p. 195— 196°, 
W d H— 1 7 °->  +27-2° in H 20  (k 0 0151). H B r-A cO H -A c20  a t  5° 
and then  Zn d u s t-H 2P tC l8 in 50%  A cOH a t 0° converts (I) in to  
lactal hexa-acetate, m .p. 114°, [a]^° — 18-0° in CHC12, which w ith  
B z02H  in E t20 - E t0 A c - H 20  a t  25° gives /J-lactose hexa-acetate, 
m.p. 89— 90°, [a]^? —4-5° in CHC13, and  thence [Ba(OM e)2] a- 
lactose, + H 20 , m .p. 202° (decom p.), [o] + 8 1 °  +52-7° in  H aO
(k 0 0042). M.p. are corr. R . S. C.

Reactions re la ting  to carbohydrates and  polysaccharides. LXV. 
improved technique for fractionation  of partly  m ethylated  glucosides.
I. Levi, W . L. H aw kins, an d  H. H ib b e rt (J .A m e r . Chem. Soc., 1942, 
64, 1957— 1959).— Sm all q u a n titie s  of glucosides are frac tiona ted  
(Podbielniak; ap p ara tu s  described) w ith  95— 97%  recovery and 
formation of < 1 %  of non-volatile  residue. In  an  exam ple, 2-957 
g. of 2 : 3-di-, 2 : 3 :  4-tri-, and  2 : 3 : 4 : 6-tetra-m ethy lm ethy l- 
glucosides are th u s separated . R . S. C.

Reactions re la ting  to carbohydrates and polysaccharides. LXVI. 
Structure of the dex tran  synthesised by the  action  of Leuconostoc 
mesenteroides on sucrose. I. Levi, W . L. H aw kins, and  H. H ib b ert 
( / . Amer. Chem. Soc., 1942, 64, 1959— 1962).— The sem i-m icro- 
distillation technique (see above) is used to  confirm  th e  finding (A., 
1938, II, 44; cf. B rauns, A., 1938, I I ,  220) th a t  th e  d ex tran  nam ed 
yields, by com plete m éthy lation  and  hydrolysis, a 1 : 3 : 1  m ix ture  
of 2 : 3-di- (I), 2 : 3 : 4-tri-, and  2 : 3 : 4 : 6- te tra-m ethy lm ethy l- 
glucoside. (I) is identified as 2 : 3-dim ethylglucophenylhydrazide. 
Possible structures for th e  d e x tra n  a re  ind icated . R. S. C.

Lichenin. E. G. V. P ercival an d  H . G ran ichstâd ten  (N ature, 
1942, 150, 549).—Lichenin (I) w ith  1 mol. of K O H  for each anhydro- 
glucose un it forms an  unstab le  ad d itive  com pound, b u t b o th  2- 
and 6-methylglucose are p resen t in  th e  p ro ducts of hydrolysis a fte r 
m éthylation under anhyd. conditions. T his ind icates th a t  th e  
prim ary alcohol groups in (I) are n o t shielded as in cellulose.

A. A. E.
Molecular constitution of enzym ically synthesised starch . W . Z.

Hassid and R. M. McCready ( / .  Am er. Chem. Soc., 1941, 63, 2171—  
2173).—Starch (I), [a]D + 170° in N-NaOH, synthesised from  th e  
Cori ester by potato  phosphorylase, w ith  Ac20 - C 5H 5N a t  60° gives 
a  “ triace ta te ,” [a]D +170° in  CHC13, mol. w t. (7/) 84,000, hydrolysed 
by 0-5n-KOH a t room tem p, to  (I), [a]n + 168°, and  converted  by  
Me4SO4-30%  NaOH a t  55° in to  a  “ Me3 ”  e th e r, [o]D + 216° in 
CHC13, mol. wt. (17) 54,000. This, by  hydrolysis, gives 2 : 3 : 6-tri- 
but no te tra - or di-m ethylglucose, show ing th a t  th e  glucose u n its  
form long chains or loops an d  th a t  n a tu ra l synthesis of sta rch  
involves enzym es m ore com plicated  th a n  phosphorylase.

R. S. C.
Estimation of the dialdehyde type of oxidation in  hydroxystarches 

and hydroxycelluloses. D. H . G rangaard , E . K. G ladding, and
C. B. Purves (Paper Trade / . ,  1942, 115, T A P P  I  Sect., 75— 80).— 
Oxidation of sta rch  and  cellulose by  H I 0 4 changes th e  glucose 
residues of which th ey  consist in to  chains of sem i-acetals of (CHO)2 
with 2 erythrose un its . B oiling 10%  H C l-M eO H  converts per- 
iodate-hydroxystarch (I) in to  ~ 5 0 %  of th e  expected  am o u n t of 
[CH(OMe)2]2, isolated by  m eans of its  v o la tility  w ith  steam  and  
determined as (CHO)2 e ither co lorim etrically  or b y  p p tn . w ith  
2 : 4 : 1-(N 02)2C8H 3-N H -N H 2. The o th e r h a lf of th e  (CHO)2 residues 
in (I) condenses w ith  th e  ery th rose  residues p resen t during  m eth- 
anolysis to  a cyclic ace ta l w hich p ro b ab ly  con tains a 1 : 4-dioxan 
ring. Control experim ents show th a t  th is  substance is only  sligh tly  
volatile w ith  steam  an d  in terferes in  a reproducible w ay w ith  th e  
determ ination of [CH(OMe)2]2. W hen  th e  an a ly tica l m ethod  is 
extended to  include b o th  aceta ls i t  recovers + 9 0 %  of th e  (CHO)2 
units p resen t in  (I) or periodate-hydroxycellu lose (II). O xidation  
of starch  by  aq. I 0 4' is selective only below 20° and w ith in  th e  
limits pH  2— 5 and  in  these conditions is 90— 95%  efficient. P roperly  
prepared (II) gives analyses corresponding to  ~ 9 0 %  of d ialdehydic 
oxidation and  possibly a  trace  of th e  sam e ty p e  of ox idation  is 
present in  a  M n 0 4'-hydroxycellulose. E n tire ly  negative  resu lts 
are ob tained  w ith  p ro d u c ts  form ed b y  m eans of S20 8", O B r', OC1', 
Cr20 7", and  H N 0 3. I t  is p robable  th a t  th e  no. of d ifferent Cu- 
reducing stru c tu re s  in itia lly  produced  from  cellulose by  any  oxidising 
agent is > 4 . H . W .

D eterm ination  of the  m ol. w t. of cellulose by an  end-group m ethod.
—See A., 1943, I , 8.

O -Pen ta-acety l-.+g luconates of cellulose.— See A., 1943, I I ,  23.

III.— HOMOCYCLIC.
F o rm ation  of cyc/opropanes.— See A., 1943, I I ,  21.
Isom érisation  of j3-carotene. Iso la tion  of a stereoisom eride 

having increased adsorption affinity. A. P o lgâr an d  L. Z echm eister

( / .  A m er. Chem. Soc., 1942, 64, 1856— 1861).—0-C arotene (I) is 
converted  by  h ea t (boiling ligh t petroleum , b.p. 60— 70°; 190°)
(C 02) or cata ly sts  ( I -  or conc. H C l-ligh t petroleum ) in to  a  m ix tu re  
of pigm ents, of which 9— 10 are stereoisom erides of (I). The p ro ­
ducts are separated  by  chrom atography  [Ca(OH)2]. The iso lated  
products are isom erised by  I to  sim ilar m ix tures con tain ing  m uch
(I). Some of th e  p roducts are adsorbed m ore s tro n g ly  th an  is ro­
of these, neo-ft-carotene U (II) (17%) is ob tained  hav ing  m .p. 122— 
123° (co rr.; b lock; C 0 2), a 0 in  C8H 8, absorp tion  m ax. 4— 8 mp. <  
those of (I). The stereochem istry  is discussed. (I) p robab ly  h as 
1, G illam ’s ¡/r-a-carotene 2, and  a labile isom eride (shift of absorp tion  
m ax. 20 m/j..) 4— 5 cis-linkings. R . S. C.

Methylation of aromatic nitro-compounds with lead tetra-acetate.
L. F. Fieser, R. C. Clapp, an d  W . H. D au d t ( / .  A m er. Chem. Soc.,
1942, 64, 2052— 2060).— 1 : 2 : 4 : 6-C8H 2M e(N 02)3 (I) is m ethy lated  
b y  Pb(O A c)4 in AcOH to  1 : 3 : 2 : 4 : 6-C8HM e2(N 0 2)3 (II), in te r­
action  being induced by  long h eating  a t  100°, boiling for a  sho rt 
tim e, local superheating, or adding C H 2(C 02H )2. Yields are th e  
sam e b y  all m ethods, b u t optim um  (28— 32% ) if 2-5— 3 equivs. of 
Pb(O A c)4 are used. M ethylation  is also effected by  w arm  P b 20 3-  
AcOH or by prolonged boiling w ith  P b 0 2-A cO H . s-C ,H 3(N 0 2)3 
gives sim ilarly  (I) +  some (II), b u t (II) is unaffected b y  fu rth e r 
trea tm en t. w-Ct H 4(N 0 2)2 gives ~ 3 0 %  of 1 : 2 : 4-C8H 3M e(N 02)2 +
1 : 3 : 4 : 6- or 1 : 3 : 2 :  4-C8H 2Me2(N 0 2)2; for identification  th e  
p ro ducts are n itra ted , th e  (II) form ed is separated , and (I) th en  
isolated as com plex w ith  0-CloH 7-N H 2. P h N 0 2 w ith  Pb(O A c)4 
(3 mols.) gives 4-9% of o- +  some p-C 8H 4M e-N 02, isolated by  n i tr ­
a tio n  etc. as above and  converted  b y  frac tiona tion  and  subsequent 
ox idation  in to  o- +  />-N02-C6H 4-C 0 2H. A fter a  long induction  
period, 2-4 equivs. of Pb(O Ac)4 are consum ed by  boiling C8H 8-  
AcOH, b u t  th e  p ro duct (18%) is C H 2Ph-O A c; m eth y latio n  is th e  
first reaction, since PhM e an d  Pb(O A c)4 give C H 2Ph-OAc (11%). 
PhCl sim ilarly  gives (? mixed) C8H 4C1-CH2-OAc, whence alkali yields 
p -C 8H 4Cl-CH2-OH. C 10H g is oxidised, yielding a-C10H 7-OAc (26%). 
T rials w ith  a-C10H 7-NO2, 1 : 5- and  1 : 8-C10H 8(NO2)2, 1 : 3 : 8 -  and 
1 : 4 :  5-C10H 8(NO2)3, and  1 : 3 : 6 :  8-C10H 4(NO2)4 are unprom ising , 
b u t a trace  of 2 : I : 8-C10H 5Me’(NO2)2 is obtained. (II) is o b ta ined  
from  (I) b y  Ac20 2 in  boiling C8H 8 (10-6%) or b y  anodic ox idation  
in  N aO A c-A cO H  (9%  yield), which reactions suggest possible 
m echanism s. . R . S. C.

Kinetics of the oxidation by permanganate of side-chains to the 
benzene nucleus. I. Oxidation of monochlorotoluenes.— See A.,
1943, I, 38.

Preparation of benzene derivatives [diphenyls].— See B ., 1942, I I ,
395.

Further nitration of dinitrodiphenyls. F. H . Case ( / .  A m er. 
Chem. Soc., 1942, 64, 2225).— H o t H N O a (d 1-5) converts 2 :  3 '-di- 
in to  2 : 4 :  3 '-tri-nitrodiphenyl, m .p. 137— 138° (cf. B lakey et al., 
A., 1928, 165), also ob tained  sim ilarly  w ith  th e  3 : 4 :  4 '-(A '02)3- 
derivative, m .p. 205— 206°, from  th e  3 : 4 '- (N 0 2)2-com pound (proof 
of s truc tu re). (m -N 02-C8H 4)2 gives 3 : 4 :  W -trinitrodiphenyl, m .p. 
179— 180°, w hich y ields th e  know n 3 : 3 : 3 +  4 '- (N 0 2)4-derivative, 
m .p. 203— 204° (lit. 186°). R . S. C.

Nitration of halogenodiphenyls. I. Nitro-derivatives of 4-bromo- 
diphenyl. F. H . Case (J . Am er. Chem. Soc., 1942, 64, 1848— 1852). 
— N itra tio n  of p-C 6H 4P h B r gives 4-brom o-3 : 4 '- (I), m .p . 210— 211° 
(lit. 205— 206°), and  -3 [^ '-d in itro d ip h en y l (II), m .p. 154— 155° 
(lit. 147— 148°) (cf. A., 1927, 1062; 1934, 62; 1938, I I ,  225),
stru c tu res  being proved  thus. (I) is o b ta ined  from  3 : 4- 
N 0 2-C6H 3 (N H 2) •C6H 4-N 0 2-4/ by, successively, N a N 0 2-conc. H 2S 0 4 
a t  0°, H 3P 0 4, B r-N a B r-H 20  a t  0°, an d  Cu, and  b y  n itra tio n  of
4 -N 0 2-C6H 4-C6H 4B r-4 ' (III). (II) is ob tained  from 
2 -N 0 2-C6H 4-C8H 4B r-4 ' (IV) b y  conc. H N 0 3- H 2S 0 4 a t  < 3 0 °  and  
w ith  C r0 3 gives 3 : 4 :  l - N 0 2-C8H 3B r-C 02H  (V). 4-Bromo-3 : 2 ' : 4 '- 
trin itrod ipheny l, m .p. 180— 181°, is ob tained  from  (I), (II), (III), 
or (IV) b y  H N 0 3 (d 1-59) a t  100° (cf. Le Fevre et al., A., 1926, 1027). 
N itra tio n  of 3 -N 0 2-C8H 4-C8H 4B r-4 ' gives, according to  th e  con­
ditions, (a) a  m ix tu re  (VI), C12H 80 8N 3Br, m .p. 181— 182° [oxidised 
to  (V)], and  a  lit t le  4-bromo-2 : 3 '-dinitrodiphenyl (VII), m .p. 143—• 
144°, (6) (VII) and  4,-bromo-Z : 3 ' -dinitrodiphenyl (VIII), m .p. 189—  
190° [oxidised to  (V)], or (c), by  H N 0 3 (d 1-59) a t  100°, 4-bromo- 
2 : 3 ' :  4 '- (IX), m .p. 170— 171°, and  a l ittle  4,-bromo-S : 3' : 4 '-tri- 
nitrodiphenyl, m .p. 192— 193° [obtained sim ilarly  from  (VI)]. 3-
N 0 2-C8H 4-C6H 4-N H 2-4' and  K N 0 3-o leum  a t  < 6 °  give 2 : 3 '-di- 
nitro-^-aminodiphenyl, m .p. 157— 158° (Ac derivatives, m .p . 215—■ 
216°), and  thence  2 -N 0 2-C8H 4-C8H 4-N 0 2-3 ' and  (VII). 3- 
N 0 2-C8H 4-C6H 4-NHAc-4' and  H N 0 3 (d 1-5) in Ac20 -A c O H  give 
3 : 3'-dinitro-4-aminodiphenyl, m .p. 206— 207°, b y  w ay  of th e  A c  
deriva tive  (X), m .p. 241— 242°, and  thence  (3-NO,-C8H 4)2 and
(VIII). W ith  N H 3-E tO H  a t  150° (IX) gives 4-bromo-2 : y -d in itro -  
y-am inodiphenyl, m .p. 223— 224°, and  thence  (VII) an d  2 : 4- 
N 0 2-C6H 3Br-C8H 3B r-N 0 2-4' : 3'. 3 : 4-D initrodiphenyl [prep, from
1 : 3 :  4-C8H 3I ( N 0 2)2, P h i ,  an d  Cu pow der a t  280°], m .p . 87— 88°, 
w ith  N H 3-E tO H  a t  150° gives 3 : 1 :  4 -N 0 2-C8H 3P h -N H 2 an d  w ith  
B r-A cO H -F eC l3 (trace) a t  90° gives i-bromo-3' : 4 '-d initrodiphenyl 
(XI), m .p. 167— 168°, converted  by  H N Q 3 (d 1-59) in to  4,-bromo-
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3 : 3 ' :  i'-trin itrodiphenyl, m .p. 192— 193°, which is also obtained 
from  (VI) or (XI). H N 0 3 {d 1-5) a t  < 8 °  converts 3 : 4 : 1 -  
N 0 2-C6H 3(NHAc)-C6H 4-N 0 2-3 ' in to  3 : 5 :  Z'-trinitro-i-acetamido-, 
m .p. 242— 243° (also ob tained  from  3 -N 0 2-C6H 4-C6H 4-NHAc-4'), 
and  thence -4-amino-diphenyl, m .p. 233°. W ith , successively, 
N a N 0 2- H 2S 0 4 a t  0°, H 3P 0 4 a t  2°, oleum  a t  15— 20°, and  boiling 
E tO H , (X) gives 3 : 5 :  3'-trinitrodiphenyl, m .p. 177— 178° [also 
obtained from  m-C6H 4I -N 0 2, 1 : 3 :  5-C6H 3I (N 0 2)2 (XII), and  Cu 
pow der a t  270°), and  by  Schoutissen’s m ethod i-bromo-Z : 5 : 3 '- 
trinitrodiphenyl, m .p. 222— 223°. 3 : 5 : 3 ':  5’-Tetranitro diphenyl,
m .p. 228— 229°, is ob tained  from  (XII) b y  Cu pow der a t  270°.

R . S. C.
Preparation of polyeyc/ohexyldiphenyls.— See B ., 1942, I I ,  396.
Separation of cis- and iraws-stilbenes by application of the chro­

matographic brush method. L. Zechm eister an d  W . H . M cNeely 
( / .  Am er. Chem. Soc., 1942, 64, 1919— 1921).— cis- an d  trans- 
(C H Phi)2, -p-OMe-C6H 4-CH:CHPh, and  -£-C6H 4M e-CH:CHPh are 
separa ted  b y  adsorp tion  on A120 3, ex trud ing  th e  colum n, and  
p a in tin g  a s treak  w ith  1 %  K M n 0 4 down th e  co lu m n ; th e  tw o zones 
are ind icated  b y  brow n stains. 1— 2%  of one form  can be detected  
in  th e  other. R- S. C.

“  Tervalent ”  carbon. XXI. Tetracycfohexyldiphenylethane. K.
Ziegler and  P . H e rte  (Annalen, 1942, 551, 222— 234; cf. M arvel 
et el., A., 1930, 1279; Neunhoeffer, A., 1937, I I ,  16).— T)icyclo- 
hexylphenylcarbinol is converted by  AcOH sa tu ra ted  w ith  H B r in 
E t20  in to  th e  brom ide, m .p. 126— 127°, which w ith  d ry  Ag20  and 
pow dered AgNOj in MeOH affords dicyclohexylphenylmethyl M e 
ether, m .p. 75— 76°. This is transform ed  by  K -N a  in to  th e  corre­
sponding K  com pound (I), converted by  E tO H  in to  dicvciohexyl- 
phenylm ethane, b.p . 201— 202°/12 mm. (£ -N 0 2-derivative, m .p. 
112— 113°), also ob tained  by  hydrogenation  of eyc/ohexylcyc/ohexyl- 
idenephenylm ethane, an d  by C 0 2 in to  dicycZohexylphenylacetic acid
(II), m .p. 250— 252° (lit. 242— 244°) (Ag  salt). (I) and  (CMe2B r)2 
in  E t20  a t  —15° to  —20° afford tetracyclohexyldiphenylethane, m .p. 
157— 158° (under N 2), transform ed b y  K -N a  followed b y  COa in to
(II). T he mol. w t. in  freezing C6H 6 is 470. I t  is autoxidised  in  
boiling E t20  to  dieyefohexylphenylm ethyl peroxide, m .p. 182—  
184°; in  presence of pyrogallol (III) i t  appears to  yield th e  H  
peroxide which has n o t been definitely  characterised. I ts  ra te  of 
au tox ida tion  resem bles th a t  of any  o ther labile e thane  and  in 
p a rticu la r th e  ra te  of absorption  of 0 2 is independent of th e  0 2 
pressure if (III) is present. In  C6H 6 i t  decolorises I b u t th e  reaction  
canno t be regarded as an  identification  of radicals since th e  ra te  of 
decomp, a t  room  tem p, is too  sm all to  p erm it a sufficiently rap id  
add ition  of I, w hich obviously a tta ck s  d irectly  th e  v ery  weak, 
cen tra l C -C  linking. I t  g reatly  accelerates th e  au to x id a tio n  of 
A1:3-cycfohexadiene and styrene. Solutions of th e  substance in 
C6H 6, p repared  w ith  exclusion of air, lose th e ir  ab ility  as 0 2-carriers 
a fte r prolonged heating , th e  e thane  being irreversibly decom posed 
a fte r  p rim ary  dissociation followed b y  disproportionation .

H . W.
Dissociation of hexa-arylethanes. XIV. Ethanes derived from 

mixtures of triaryl halides. C. S. M arvel and  C. M. H im el ( / .  Amer. 
Chem. Soc., 1942, 64, 2227).— T rea tin g  m ixed tria ry lm eth y l halides 
(6 pairs) w ith  Ag gives products, th e  degree of dissociation of which 
(determ ined by m agnetic  susceptibility) is th e  m ean of th e  dis­
sociation of th e  pairs of radicals. R . S. C.

Dissociation of hexa-arylethanes. XII. Effect of naphthyl and 
diphenyl groups. C. S. M arvel, J . W . Shackleton, C. M. Him el, an d  
J . W hitson  ( / .  Am er. Chem. Soc., 1942, 64, 1824— 1825; cf. A., 
1941, I I ,  284).— T he following %  dissociation in  O T m . solution in 
C6H 6 are determ ined  by  m eans of m agnetic  susceptibilities : 
[(¿-C 6H 4P h )2C Ph]2 1 8 ± 2 ,' (p-C6H 4P h )6C2 2 6 ± 5 , OS-C10H 7-CPh2)2 
6 ± 2 ,  [Q3-C10H 7)2C Ph]2 1 3 ± 2 , (0-CloH 7)6C2 21 ± 1 0 , 2 4 ± 5 , (a- 
C10H ,-C Ph-C 6H 4Ph-/>)2 5 4 ± 2 . T he re la tively  low resu lts  of Bach- 
m ann  et al. (A., 1937, I I ,  90) a re  th u s  confirmed. Calculation for 
O T m . solu tion  by  th e  law  of m ass action  from  m easurem ents a t  
o ther concns. is proved  perm issible (2 6 ± 2  to  2 9 ± 5 ) for 0-839—
7-0% solutions of (a-C10H 7-CPh2)2 in  C6H 6 a t  25°. /5-C10H , are
m uch less d issociated th a n  are a-C10H 7 derivatives. Phenyldi-jl- 
naphthyl-, m .p. 168— 169°, and  -p -diphenylyl-methyl peroxide, m .p.
151— 152°, and  phenyldi-fi-naphthylmethyl chloride, m .p. 159— 160°, 
a re  described. R. S. C.

Quaternary salts. R. B altzly , C. W . Ferry , and  J . S. B uck ( / .  
A m er. Chem. Soc., 1942, 64, 2231).— w-Cl8H 37-NPhM e, b .p . 234°/3 
m m. (methiodide, m .p. 93— 94°), fl-cyc\ohexylethylbenzyldimethyl- 
am m onium  chloride, m .p. 206° (decomp.), benzyldimethyl-p-bromo- 
ethylammonium bromide, m .p. 174°, and  a-naphthylmethyltriethyl- 
am m onium  chloride, m .p. 197° (decomp.), are prepared . R . S. C.

Acylacetarylamides.— See B ., 1943, I I ,  5.
Influence of the 5-nitro-group on halogenation and nitration of 

5-nitro-l-naphthylam ine and related naphthalides. H . H . Hodgson 
and  H . S. T urner (J .C .S ., 1942, 723— 725).— 5 : l-N O 2-C10H 6-N H 2 
(I) yields w ith  B r in  CHC13 a t  50° 2-bromo-, m .p. 121-5° (Ac deriv ­
a tive , m .p. 139°) [deam inated  by  d iazo tisation  (N aN 0 2- H 2S 0 4 in 
AcOH) and  trea tm e n t w ith  Cu20  in  E tO H  to  2 : 5-C10H 6Br-NO2],

or 2 : i-dibromo-5-nitro-l-naphthylamine, m .p. 159-5° [Ac derivative , 
m .p. 230-5° (decomp.)], and  w ith  Hg(O Ac)2 in  AcOH a t  100
5-nitro-l-naphthylamine-2-mercuriacetate, m .p. >-400°. s1«? K
in aq. K I a t  100° gives 2 -iodo-5 -nitro-l-naphthylam ine, m .p. j-H ‘5—
122-5° (Ac derivative, m .p. 169-5°), converted  (diazo-m ethods) in to  
2 : 5-C10H 6P N O 2, new m .p. 91-5°, and  1 : 2-di-iodo-5-nitronaphthal- 
ene, m .p. 132-5°. 5 : l-N O 2-C10H .-N H A c (II) w ith  Cl2-in A cOH a t
100° y ields only th e  A c  derivative, m .p. 235-5°, of 2 : i-dtchloro-
6-nitro-l-naphthylam ine, m .p. 116-5°, deam inated  (as above) to 
2 : 4-dichloro-5-nilronaphthalene, m .p. 116-5°. N itra tio n  of (II) 
gives 4 : 5 :  l-(N O 2)2C 10H 5-NHAc, hydrolysed an d  deam inated  to 
1 : 8-C10H 6(NO2)2. 5-Nitro-'p-toluenesulphon-\-naphthalide, m.p.
171° [from  (I) and  £-C 6H 4M e-S02Cl in  C 5H 6N], and  A cO H -H N O a 
(d 1-5) yield th e  p-C 6H iM e-SOi  derivative , m .p. 206°, of 2 : 4 : 5 : 1- 
(NO2)3C10H 4-N H 2, m .p. 310° (lit. 305°, 310°). 2-Chloro-5-nitro- 
naphthalene (from 5 : 2-NO2-C10H 6-N H 2) h as m .p. 100-5°.

A. Li.
Phenylthiocarbamides. The triad -N-C-S-. XII. Phenylcyan- 

amide, its properties and derivatives. Phenylhydrazine-a-carboxylic 
acid. R. Sahasrabudhey  and  H . K ra ll ( / .  In d ia n  Chem. Soc., 1942, 
19, 343— 348).— N H Ph-C S-N H 2 w ith  Cu(OAc)2 in  an  alkaline 
m edium  gives N H Ph-C N  [separates from  H 20  as (m ainly) a  mono­
h y d ra te  a t  30° and  tr ih y d ra te  a t  0— 15°; hydrochloride, m .p. 118°; 
H  su lp h a te ; A70-deriva tive , m .p. 165— 156°, which w ith  NaOH 
affords N O -N Ph-C 02N a (corresponding A g  salt), reduced (Sn, dil. 
HC1) to  C 0 2H -N Ph-N H 2,HCl]. N H Ph-C N  polym erises to  tri- 
phenylisom elam ine. F . R. S.

Preparation of sulphanilylcarbamide. E . H . Cox ( / .  Am er. Chem. 
Soc., 1942, 64, 2225— 2226).— N H 2-C(OEt):N H,H Cl, 
p-N H A c-C6H 4-S 02Cl, and  K 2C 0 3 in C0M e2- H 20  a t  0° give p -acet- 
aniidobenzenesulphonyl-O-ethylisocarbamide (87%), m .p. 223—224°, 
hydrolysed by  conc. HC1 a t  100° to  su lphanily lcarbam ide (80%), 
m .p. 140— 146° (gas) (A/A/4, I i ,  and  N a  salts). R . S. C.

p-Aminobenzenesulphon-jSjS-dimethylacrylamide.— See B., 1943,
I I I ,  21.

Acylation experiments with sulphanilamide and heterocyclic 
amines. II, III. F. B ergm ann and  D. Schapiro (J. Org. Chem., 
1942, 7, 419— 423).— Sulphanilam ide (I) an d  (XH -CO)20  in COMea, 
dioxan, or xylene give A?4-sulphanilam idom aleic acid, m .p. 209— 
210°, converted  by  boiling 2%  H 2S 0 4- E t0 H  in to  th e  E t  ester, m.p.
204— 205°, w ith  som e TA-phenyhnaleimide-p-sulphonamide, softens 
a t  220°, decom p. 285°. b'aws-C02E t-C H X H -C 0C l (II) and  (I) in 
COMe2-C 5H 6N  yield E t  N 4-sulphanilamidofumarate, m .p. 219° 
(corresponding acid, m .p. 295°). (I) and  citraconic anhydride  in
dioxan a t  5° and  th en  a t  room  tem p, afford th e  acid, C h H 120 6N 2S, 
m .p. 175° and -—210° a fte r re-solidification, easily transform ed in to  
th e  imide, m .p. 217—-218°. 8-Am ino-6-m ethoxyquinoline (III) and 
(:CH-CO)20  in  boiling COMe2 yield 6-m ethoxyquinoline-8-Ar-male- 
amic acid, m .p. 225° [Et ester, m .p. 177°, and  its  hydrochloride 
( +  0-5H2O), m .p. 212° (decomp.)]. E t 6-methoxy quinoline-S-H- 
fumaram ate, m .p. 105° [hydrochloride, m .p. 195° (decomp.)], results 
from  (II) and  (III) in COMe2. 6-Methoxyquinoline-Z-citraconimide 
has m .p. 179°.

I I I .  G radual add ition  of Cl-[CH2]2-COCl in  C6H 8 to  (DJ) in  C6H 6 
leads to  8-p-chloropropionamido-6-methoxyquinoline, m .p. 104°, 
which w ith  boiling MeOH—N H E t2 gives y-acrylamido-6-methoxy- 
quinoline, b .p . 210°/0-4 m m., m .p. 119— 120° (hydrochloride, m.p. 
208°; dibromide, m .p. 171— 172°). H . W.

Interpretation of the Sandmeyer reaction, m .  Further evidence 
in favour of a mechanism involving anionoid halogen. H . H . Hodg­
son, S. Birtw ell, and J. W alker (J .C .S ., 1942, 720— 723).— P h N 2H S 0 4 
w ith  C u S 0 4 and  N aB r gives 38%  of P hB r. T he yield (63%) of 
¿>-C6H 4B r-N 0 2 (I) from  £ -N 0 2-C6H 4-N2H S 0 4, C u S 0 4, and  N aB r is 
unaffected by  added (N H 4)2S20 8, b u t FeCl3 gives 74%  of a  1 :1  
m ix tu re  of (I) and  £-C 6H 4C l-N 02 ( I I ) ; w ith  H 20 2 th e  yield of (I) 
is reduced. Conversion of p -N 0 2-C6H 4-N2Cl in to  (II) is catalysed 
by FeCl3 or CuCl2 in  H aO or in HC1 b u t n o t b y  ZnCl2; SnCl4 and 
A1C13 have  little  effect. P roduction  of ArCl from  "A rN 2Cl and 
CuCl2 (or C u S 0 4 and  NaCl) increases w ith  increasing p o sitiv ity  of 
th e  diazonium  cation. T he reactions stud ied  can be in terpreted  
by  th e  m echanism  previously proposed (A., 1942, I I ,  52, 254). Cu1 
salts  do n o t possess th e  alm ost unique ch aracte r claim ed by  Sand­
m eyer and  by  W aters  (A., 1942, I I , 222). A. Li.

Halogenation of esters in the diphenyl series. I. Chlorination of 
p-diphenylyl acetate. C. M. S. Savoy and  J. L. A b ernethy  ( / .  Amer. 
Chem. Soc., 1942, 64, 2219— 2221).— £-C6H 4Ph-OAc w ith  Cl, and 
a  little  I in CC14 and  th en  K O H -aq . E tO H  gives i-chloro-i'-hydroxy- 
diphenyl, m .p. 145— 146° (acetate, m .p. 113°), also ob tained  (4%) by 
trea tin g  benzidine w ith, successively, N a N 0 2-a q . HC1, C uCl-HCl a t 
room  tem p, and  la te r  60°, and  N a N 0 2-a q . HC1 a t  room  tem p, and 
la te r 60°. 2-Chloro-, m .p. 68°, 2 : 6-dichloro-, m .p. 64°, and  2 : 6 : 4 ' -
trichloro-\-diphenylyl acetate, m .p. 79-5°, a re  p repared  from  the 
corresponding phenols by  boiling N aO A c-A c20 .  R . S. C.

Nuclear methylation of phenols by means of methanolic sodium 
methoxide. J- W . C ornforth, (Mrs.) R . H . C ornforth, an d  (Sir) R. 
Robinson (J .C .S ., 1942, 682— 684).— T he C -m ethy lation  m ethod
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used in  th e  p y rro le  series is ex tended . A lthough PhO H , o- an d  p- 
C ,H 4.O H  an d  a-C irH --O H  are  unaffected b y  XaOMe—M eOH a t  
2 2 ": au toc lave  for ~ 1 0  h r.. 3-C1#H 7-OH I  is p a r tly  m eth y la ted  
to  1 : 2 -C „H ,M e-O H  I I  Resorcinol I I I  and  s £ ,H ,( O H  , 
sum lariy y ield  2 : 4 6 : 1 :  3 -C ,H M evO H ),; w ith  I I I  , som e 
HCO,H and  probab ly  a  C -m ethyl- o r -dim ethvi-ffresorcyiic  acid 
are also form ed. 2 : d '-D ihydroxy-d i-a-naph thy lm ethane  gives an  
unproved vielci (75%  of i l l  showing th a t  nascen t I  is m ore 
readilv m eth y la ted  th an ord inary  I  . BenzyLidenedi-S-naphthol 
2j-.es 2 : l-O H -C j^H .-C H jPh I  . an d  I I  whilst l-piperidino-2- and
4-u iD eridino-l-naphthol yield I I  [i I is n o t form ed ' and  4 : I- 
CwH 4Me-OH. re flec tiv e ly . 2 : 1-D ihyJroxy-l : 6-bispiperidino- 
metk'.ltikeTtantkreHe, m .p. 219— 220 ' from  2 : 7 -dihydro xyp hen - 
anthrene, piperidine, an d  aq. C H .O  in  E tO H >. is reduced b y  X aO M e- 
MeOH a t  200s fo r 6 h r ., an d  th e  p ro d u c t m eth y la ted  to  (probably)
2 : ~-dimetioxy-l : S-dimetkylpkenantkrene, m .p. 
chanisms of reac tion  are  discussed.

256— 257 Me-
A. T. P .

In te rac tio n  of p -c re so l a n d  o th e r  phen o ls  w ith  c h lo ra l a n d  its
hydrate. M. P . B alfe a n d  W . C. W ebber J .C .S .,  1942, 718— 720 . 
—In  CHCi, a t  room  tem p , in  presence of K ,C O „ CCl,-CHO yields 
with PhOH, P k  (7-5%), m .p . 15— 18s, and  w ith  p-cresol, p - id y l  
¡¿i-tncHoro-a-ltydroxyetkyl fixer .15% (I), m .p . 4*P—47s, b u t  does 
not react w ith o- or m-cresol. p - S 0 ,-C ,H (-OH, o r p -O H -C3 H  ,-C G ,H . 
Repeated sa tu ra tio n  of m olten  p-cresol -+- CCI^-CH O H ), w ith  HC1 
-rields 5-jI3-trichk»ro-<i-hydroxyethyl-5-cresol (35%) I I , also 
obtained w hen I  is k e p t fo r several m o n th s in  HC1 gas o r  in  solu­
t i o n  containing K^CO,. I I  in  AcOH sa tu ra ted  w ith  HC1 gives th e
4-monoacetate I I I  , m_p. 168 s [colour (fugitive w hen  heated) w ith  
F e d ,). which w ith  p-cresol an d  99%  H jS O , in  AcOH yields th e  
mmaacetate IV m .p . 198s, of aaa-trichloro-3i-d i-4-hydroxy-«i- 
m tvlethane [diacetaU (A c ,0 —X aO A o, m .p. 162y .  (XT), p-cresol, 
and 99% ELjSO, in  A cO H  a t  50— 60s y ield  I I I  . IV  and  a  d i- 
acetate, imp. 200s slight decom p, [also o b ta ined  from  i l l  an d  99°0 
FLSO, in PhX O , a t  15s, w ith  o r  w ith o u t p -creso l; ace ty la ted  
X aO A c-A c,0 to  th e  triacetate im p. 178s . of V  . I I  w ith  aq. 

KOH vie!ds the  compound (? VI , m .p. 184s (diacetate, m .p. 133s .

OH
¡CHOHj-CCI,

CQj-CHO or its  h y d ra te  w ith  (best 79-8%  I% S 04 yields a  com ­
plex of composition CCla<TH(Offj-(>SOs-O H .l-5 H ,0  — 21-2%  of 
HjSOj.l-oHiO. ' A. Li.

O ndaaon of p-cresol by peroxidase. W . W . W esterfeld  a n d  C. 
Lowe ( / .  B id .  Chem.. 1942, 145, 463— 470 .— H orserad ish  p e r­
oxidase, H jOj, and  p-cresol a t  p H  6-5 (P O , '"  buffer) give th e  keto- 
dim ethyitetrahydrodiphenylene oxide (D of P am m erer et al. (A.,
1925 i, 1262*, 2 : 2 '-d ihydroxy-5  ; 5 -d im ethykiiphenyl [diacetate, 
m .p. 88?), an d  (probably) 2 : 2'-dikydroxy-Z-(6'-kyd'roxy-m-loiyT)- 
5 : 5'-d:meiky!dipkenyl, m_p. 196-5S triacetate, imp. 107s) (cf. loc. 
fit. . 2 : 3 '-D ihydroxy-5 : 6 '-d im ethy(d iphenyl [from  I and  48%  
H E r a t  Iff) fba thy  (diienzaaie, m .p . 1.31-5— 132s), is m eth y la ted  
rVfeySO,, 10% XaOH ) an d  th e n  oxidised fK M n04, 1°0 X aO H  to  
2 : Z'-iim etkcxydipkenyl-o : 6'-dicarhoxylic acid, m .p . 263— 264s. 
Oxidation iK M hO ,, COMe^) of (Ij gives 1 : 4-dim etkyi-l : 2-dikydro- 
coitmaryne-X-carbcxylic-2-acetic acid  (II), m .p . 149— 150s (anhvdride, 
--P - 125— 126s), oxidised ' K M n04, d il X aO H 1 to  1-metkyl-l : 2-di- 
tydrocamaarane-1 : 4-dicarboxylic-2-aceiic acid, m .p. 238— 240s. 
KOH-fnsian o: I I  a t  250s. followed b v  m eth v la tio n  (Me,SO,) and 
oxidation (KM nO, 2%  X aO H  , gives 4 : 1 :  3-OMe-C,H.1:CO;H )!.

P . G. M.
/i-DecyiresorcinoI.— See B ., 1943, I I ,  5 .

Alxylqiimoli and re la ted  com pounds. A. H. Cook, I .  M. Heilbron, 
and F. B. Lew is (J.C.S..  1942, 659—661j.— Xeither p-anisyl stearate, 
n tp . 50s, nor paim itate. m.p. 51-o’_, obtained from the acyl chloride 
and p-OH-C4H4-OMe—EtjO-CjHjX (cold , would undergo the Fries 
reaction- The following are prepared from quinol Me, or E t, ether, 
the acid chloride, and A1C1, in C,H,C14 at 0s : 2 : 5-dimeihox: - 
stearopkenone, m.p. 46s, -palmitopker..rm  (I), b.p. 205s/0-18 mm., 
a tp .  51-5*. -myristopkenone. b .p . 209=/0-5 mm., m.p) 43s, and 
-iaurophenone, b.p. 175— 178° 0-2 mm., m.p. 27-5s ; 2 : b-diethoxv- 
m ynsiypienone, b.p. 204= 0-29 mm., imp. 44-5= (2 : 4^dinitrophen\i- 
kyirazone m.p. 78s and -lattropkenone, b.p. 180— 190s/0-34 m'm 
2 : 4-diniinrp kenyik-.drozone, imp. 77-5=). 2 : o-Diethoxypalmiio- 

P'fKOKe-2 : i-dir.itropkerrylhydrazo-ne has m.p_ 75“. 2 : 4 :  5-Tri-
mc:\axylauT‘>pker.,ym m elts at 53s. Clemmensen reduction  affords 
2 : 5-dimetioxy-, b.p. 188= 0-2 mm., and -diethoxy-octadecvl- , b.p' 
2I0P/O-O6 nun., 2 : 5-dimethoxy-, b.p. 210°/0-5 mm., and -diethoxy- 
hexadec '.- b.p. 219s/0-l mm., 2 : o-dimetkoxy-, b.p. 165= 0-5 mm 
an d  -du i'eo iy  tetradecyU, b.p. 183s, 0-1 mm., and 2 : 5-dimethoxy - 
b .p . 154= 0-5 mm., and  -dietkoxy-dodecyl-benzene, b.p. 176 '0-7 mm.’ 
dea(k;■ (tted by 50°., HBr—AcOH 4— 6 hr. to octadecyt-, m.p. 100-5=

kexadecyl-, m .p. 112s, tetradecyl-, m .p. 110s, an d  dodecyl-quinol, m .p. 
105 s, w hich a re  oxidised b y  A g ,0 - E t ,0  to  th e  respective  benzo- 
quinones, m .p . 76s, 83s, 77-5=, and  72°. O ctadecylbenzoquinone an d  
A c ,0  ( — H jSO /, y ield  2 : 4 : 5-triacetoxyoctadecyIbenzine, m .p. 73s.
(I) a n d  A l(OPiff), I=iffOH give a-hydroxy-a-2 ; 5-dimethoxyphenyl- 
hexadecane, m .p . 34s, d eh y d ra ted  (X aH SÔ 4 a t  200=) to  a-2 : 5-di- 
rmthoxyphenylS*-hexadecene, m .p. 43s. T he 2 : 5 : 1 -  
! OMe) ,C 5 H 3 -COAik an d  M g ile l afford, n o t ier/.-alcohols, b u t  oleffnes, 
viz., a-2 : â-dimethoxypheny!-a-m ethyI-\a-octadecene, b .p . 202=/0-5 
m m ., -A*-hexadecene, m .p . 35“, an d  - \ a-tetradecene, b .p . 175°/0-2 
m m ., and a-2 : 4 : 5-trimethoxypkenyl~a-methyl-Aa-dodecene, b .p . 
203°/0-5 m m . ; dém éthy la tion  b y  H B r—A cOH gives a-methoxy-2- 
tetradecylayumaran (or 6-methoxy-2-tridecylchroman), b .p . 196: 0-2 
m m ., â-kydroxyS-methyl-2-hexadecyicoumaran  (or 6-hydroxy-4- 
metkyl-2-pentadecylchrotnan), b .p . 192— 194= 0-2 m m ., 5-kydroxy-Z- 
metkyl-2-tetradecylconmaran (or 6-hvdroxy-4-methyl-2-tridecyIcfirem­
an'-, b .p . 200= 0-2 m m ., and  ô-hydroxy-Z-methyl-2-decylcoumaran 
o r 6-hydroxy-4-metkyl-2-nonyIckroman), b .p . 178— 183°/0-2 m m. 

Palm itvl->i-cum oqoinol M e, e th e r could n o t be  prepared.
A. T. P

Synth’sis of snbstances re la ted  to the  sterols. X I .  A Prepar­
a tion  of 2 : 7-dihydroxyphenanthrene and derivatives. B Reduction 
of 1—/-ketobutyl-2-naphthol. J .  W . C om forth  an d  (Sir) R . R obin­
son (J .C .S . , 1942, 684— 689 ; cf. A., 1941, H , 365).— (a) Clem m en­
sen red uction  of 3 : 3 '-dim ethoxybenzoin (I), followed b y  hydrogen­
a tion  of th e  crude p ro duct (contains 3 : 3 '-dim ethoxystilbene) in 
E tO H  (R aney Xi) a t  norm al tem p , a n d  pressure, gives 3 : 3 '-di- 
m ethoxydibeuzy l (II), also o b ta ined  from  (I) an d  aq. CSH SX — 
C n S 0 4 a t  90— 100°, followed b y  reduction  an d  hydrogenation  of 
th e  d im ethoxybenzil. ( H i is be st p repared  from  m-OMe-C,H4-C H X l 
(im proved prep .), b y  reaction  of its  G rignard reagent w ith  anhyd. 
FeClj. 3 : Z'-DihydroxydibenzyI, m .p. 139— 140s, is oxidised by  
FeCIj to  yellow  resins. I I  and  Hg(OAc),—AcOH—I a t  50s afford 
6 : b ’-di-iodo-Z : Z’-dimethoxydibenzyl, m .p. 113— 114s, cyclised b y  
Cn-bronze a t  ~ 2 6 0 s to  2 : T-dimethoxy-9 : 10-dikydrophenanthrene, 
m .p. 108— 109s, which is dehydrogenated  b y  S a t  220— 230s to  
2 : 7 -d im ethoxyphenanthrene (III),  m .p. 169— 170s, converted  by  
boiling H I—A cOH in to  th e  (O H ).-com pound (IVJ (dibenzoate, m .p. 
252— 253s) (not transfo rm ed  in to  its  Me ethers b y  HC1—M eOH). 
IV and  M e.S 04—10% aq. X aO H -C O M e. yield  ( I I I  an d  2-hydroxy- 

~-methoxypkenanthrene (V1, m .p. 173— 174°, less read ily  p repared  
from  th e  m onobenzoate of ( I I I  b y  m eth v latio n  an d  hydrolysis. 
H ydrogenation  (Cn chrom ite in  E tO H ) of (V) a t  170— 175=/100 atm . 
gives 2-hydroxy-~-methoxy-l : 2 : 3 : 4-tetrahydrophetianihrene, m .p.
123— 124s, w ith  (probably) some 1 : 2 : 3 : 4 : 5 : 6 : 7 : 8 -H a-deriv- 
a tfve . 2 : l-D ikydroxy-9  : IQ-dihydrophenanthrene (VI,  m .p. 206— 
208s (from th e  M e, e th e r and H I—AcOH), w ith  BzCl a t  210—220s 
gives th e  dibenzoate, m .p . 208—-210°, an d  some m onobenzoate; 
m eth v latio n  of th e  la t te r  w ith  aq. COMe,—M e.S 04—X aO H , followed 
b y  alkaline hydrolysis, gives 2-hydroxy-~-methoxy-9 : 10-dihydro- 
pkenanthrene (VII , m .p. 11S— 120s. T h e  X a  de riv a tiv e  of (VII) 
and  CO, a t  210— 220= 20 a tm . y ield  2-h.y iroxy-l-m ethoxy-9 : 10-di- 
h-.iropkenanihrene-Z-carboxylic acid, m .p. 225— 226= (decom p.);
2 : l-diftydroxy-9 : 19-dikydrophenantkrene-Z : iLdicarhoxylic acid, 
m p  305= (decom p.!. is ob tained  from  V I  an d  CO, a t  200= 5 a tm . 
m-OMe-C,H4-CH,-COCl V IH  p -C ,H 4(OMe)„ an d  A1C1,-CS„ 
followed b y  C lem m ensen reduction  of th e  p ro d u c t an d  subsequent 
m éth y la tio n , give 2 : 5 : Z'-trimethoxydibenzyl, b .p . 177— 180=/0-4 
m m . (dém éthy lation  gives ta rs ) . M e 2-hydroxy-4-phenylacetoxy- 
benzoate, m .p. 53— 54s, is o b ta ined  from  2 : 4 : l-(O H ),C 4H,-CO,M e 
TT an d  C H,Ph*CO Cl-A lClj-CS^ w hereas condensation  in  P hX O , 

a t  50— 60s affords M e 2 : l-dihydroxy-ô-phenylacety¡benzoate, m .p. 
150— 151s, reduced (Clemmensen) to  M e  2 : ±-dikyiroxy-o-fi-pkenyl- 
ethy¡benzoate, m .p. 114— 115= (aq. X aO H —E tO H  give 4-3-phenyl- 
ethylresorcinol :. V III IX and  A1C1,—P h X O , a t  30° afford a 
p roduct, m .p . 165= (softens a t  150= hydro lysed  b y  aq. X aO H — 
E tO H  to  a n  acid, m .p. 237— 240s, which loses CO, a t  240s to  give
4-m-metkoxyphenylacetyIresorcinoI, m .p . 109— 110s. A1C1, o r ZnCl,,
V III , an d  m ethylum belliferone a t  140“, an d  th e n  170s, give no  new 

p roduct.
(b H vdrogenation  (Cn chrom ite—E tO H ) o f l-y -ketobutyI-2- 

n ap h th o l X a t  155s 75 a tm . yields 2-kydroxy-1 -y-hydroxybutyi- 
1 : 2 : 3 : i-tetrahydro-naphthalene (XI), form s, m .p . I l l — 112', an d  
b .p . 215— 220= 10 m m ., b u t  th e  corresponding d iketone  could n o t 
be  ob tained . X I is oxidised b y  K ,C r ,0 ,—H ,S 0 4-a q . A cO H -C sH , 

\-kvdroxy-2-keto-\-yrkeiobntyl-\ : 2 : 3 : 4-tetrahydro- 
nabhtkalene, m .p . 79— 80s. (X I a n d  A l(OBuy),— 
C4H ,-C O M e, give a  substance, b .p . 156-—158°/9 
m m ., p ro b ab ly  {A}. X I  an d  A lfO B u'O j-C O M eEt- 
C ,H , give a com pound, b .p . 175— 200=/15 m m ., w hich 
affords a  2 : 4-dim trephenylhydrazone, m .p . 212—  
213s (decom p.), p ro b ab ly  derived  from  th e  d ike­
tone. X I an d  R an ey  X i (X,) a t  150— 160s give 

a -m eth y lte trah y d ro -5  : 6-benzochrom an, new  m .p . 72— 73s, also ob­
ta in ed  from  X b y  benzylation , followed b y  C H (O E t),—HC1—E tO H , 
a n d  h y d rogenation  (R aney  Xi) of th e  2 -b en zy lo x y -l-y -k e to b u ty l- 
n ap h th a len e  E t ,  ace ta l a t  100= 100 a tm . (X) a n d  H ,—R a n ey  X i— 
E tO H  a t  180s 125 a tm . afford perkydro-2-methy1-5 : 6-benzochroman, 
b .p . 132— 133s 9 m m ., p a r tly  co n verted  b y  a n  eq u a l w t. of A c ,0

to  (probablv
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( +  1%  ZnCl2) a t  200° in to  an  u n sa tu ra ted  monoacetate, b .p . 167—  
172°/9 m m . A. T. P.

Halogenation of phenolic ethers and anilides. XIII. Arrhenius 
activation energies for di- and poly-substituted aromatic ethers.—
See A., 1943, I, 38.

Formation and rearrangement of o-tolyl benzhydryl ether. H . A.
Iddles, D. H. Chadwick, J . W . Clapp, and  R . T. H a r t  (J. Am er. 
Chem. Soc., 1942, 64, 2154— 2157).— C ontrary  to  Schorigin (A., 
1929, 183), th e  com pound, m .p. 139— 141°, ob tained  from  o-cresol 
and  C H PhyO H  in A c 0 H -H 2S 0 4 a t  100°, is 3 : 5-dibenzhydryl-o- 
tolyl acetate ( I ) ; a t  room  tem p. 5-benzhydryl-o-cresol (II), m .p. 101°, 
b.p . 180— 185°/2 m m., is obtained. o-C6H 4Me-0 -C H P h 2 (prep, 
from  C H Ph,C l and  o-C6H 4Me-ONa in boiling E t20 ) , b .p . 175—  
178°/4 m m ., w ith  ZnCl2 a t  150° also gives (II). B r in CC14 converts
(II) in to  th e  3-Br-com pound, m .p. 117— 118°, which is also obtained 
(70%) from  1 : 3 :  2-C6H 3M eBr-OH and  C H P hyO H  in  A cO H - 
H 2S 0 4 a t  room  tem p. W ith  Me2S 0 4- N a 0 H  a t  40°, (II) gives th e  
M e ether (67%), m .p. 74— 76°, also obtained (43%) from  2 : 1 : 5 -  
OMe-C6H 3Me-MgBr b y  C H P h2Cl or (75%) from  2 : 1 : 5 -  
OMe-C6H 3Me*CPh2*OH by  Zn d u st in  AcOH. 2 : 1 : 3 -  
O H  • C 6 H iv i e • C P  h 2 • O PI and  Zn-A cO H  give Z-benzhydryl-o-cresol 
(70%), m .p. 76— 78°, which w ith  B r-C C l4 gives th e  5-B r-derivative 
(45%), m .p. 97— 100° (acetate, m .p. 157— 158°), also obtained 
(m.p. 100— 103°) from  1 : 5 :  3-C6H 3M eBr-OH and  C H P hyO H  in 
A c 0 H -H 2S 0 4 a t  100°. 2 : 1 : 3 :  5-OH-C6H 2Me(CO„Me)2 (modified
prep.) and  M gPhB r in boiling E taO give an  orange substance (75%), 
5 : 1 : 3 :  2-CPh2:C6H 2M e(CPh2-0 H ):0 , m .p. 206— 208°, reduced by 
Zn d u st in boiling AcOH to  3 : 5-dibenzhydryl-o-cresol, am orphous, 
m .p. 50— 60° [3 : 5-dinitrobenzoate, m .p , 206— 207°; ace ta te  =  (I)].

R. S. C.
Quaternary salts from /3'-dimethyIamino-j9-thymoxydiethyl ether.

C. W . Ferry , A. E . Ardis, and  J. S. B uck ( / .  A m er. Chem. Soc., 
1942, 64, 2232).—-Na thym oxide or 6-chlorothym oxide w ith  boiling 
(C1-[CH2]2)20  and  th en  33%  NH M e2-M eO H  a t  145°/~150 lb. give 
o ily  bases, which w ith  R H al yield benzyl-, m .p. 122-— 123°, and 
p -chlorobenzyl-, m .p. 166— 166-5°, -p-fl'-thymoxyethoxyethyldimethyl- 
am m onium  chloride, fl-fl'-6-chlorothymoxyethoxyethyltrimethy¡ammon­
ium  iodide, m .p. 152°, p -chloro-, m .p. 160°, and  p-bromo-, m .p. 156-5—  
157°, - benzyl - f} - /3' - 6 - chlorothymoxyethoxyethyldimethylammonium
chloride. R. S. C.

Quaternary salts containing aryloxy-ethyl and -propyl groups.
W . S. Ide, R . B altzly , and  J. S. B uck (J. Am er. Chem. Soc., 1942, 
64, 2234).— N a thym oxide and  6-chlorothym oxide w ith
OH-[CH2]„-Br give OH-[CH2]„-X and  thence (PB r3) Br-[CH2]n-X 
and  (NHM e2-M e O H ; 120— 125°) NMe2-[CH2]n-X, which w ith
A lkH al yield )3-thymoxy-, m .p. 176°, a n d  ¡3-6-chlorothymoxy-ethyUri- 
methylammonium iodide, m .p. 228°, benzyl-, m .p. 194°, p-, m .p. 216°, 
and  o-chlorobenzyl-, m .p. 175°, -fl-6-chlorothymoxyethyldimethyl- 
am m onium  chloride, y-6-chlorolhymoxy-n-propyllrimethylammonium  
iodide, m .p. 229°, p-chlorobenzyl-, m .p. 204°, and  p -bromobenzyl-, 
m .p. 191°, -y-6-chlorothymoxy-n-propyldimethylammonium chloride, 
and  di-y-6-chlorothymoxy-n-propyldimethylammonium chloride, m .p. 
184— 187°. /3-6-Chlorothymoxyethyl-pyridinium, m .p. 119— 120°,
and  -2 : 4-dimethylthiazolinium bromide, m .p. 214°, are prepared.

R. S. C.
Unsymmetrical disubstituted carbamides. J. S. Buck, W . S. Ide, 

and  R. B altz ly  ( / .  Am er. Chem. Soc., 1942, 64, 2233).— N H R R ' and 
N H 2,C 0 ,N H 'N 0 2 give N-methyl-N-n-hexyl-, m .p. 75°, N -p-anisyl- 
N-sec.-butyl-, m .p. 140°, -fl-methyl-xi-butyl-, m .p. 130°, -flfl-dimethyl- 
n-propyl-, m .p. 155°, and  -ay-dimethyl-n-butyl-, m .p. 110°, -carb­
amide. R . S. C.

5-Amino-2-hydroxybenzenesulphonamide and related compounds.
R . T. W illiam s (J.C .S., 1942, 708— 709).— 5 : 2 : 1- 
N H 2-C6H 3(0 H )-S 0 3H  and  C 5H 5N -A c20  a t  room  tem p, afford 
C SH &N  5-acetamido-2-acetoxybenzenesulphonate, m .p. 143— 144°, 
converted  by  PC16 in to  5-acetamido-2-acetoxybenzenesulphonyl chloride 
(I), m .p. 148— 149°. (I) and  50%  aq. N H ,, followed by  cold 2 n -  
HC1, yield 5-acetamido-2-hydroxybenzenesulphonamide, m .p. 215°, 
hydrolysed by  boiling aq. HC1 to  th e  5-iV/f¡¡-compound, m .p. 202° 
(decomp.). 5-Acetamido-2-acetoxybenzenesulphonanilide, m .p. 150° 
(decomp.), ob tained  from  (I) and  N H 2P h-A cO E t, is hydrolysed by 
boiling 2n-HC1 to  5-amino-2-hydroxybenzenesulphonanilide, m .p. 
159°. 3 : 4 ;  1-N H 2-C6H 3(0 H ),S 0 3H  gives C bH sN  Z-acetamido-4-
acetoxybenzenesulphonate, m .p. 162°, and  thence th e  corresponding 
sulphonyl chloride (II), m .p. 143°, and  Z-acetamido-4-aceloxy-, m .p. 
205°, and  Z-amino-4-hydroxy-benzenesulphonanilide, m .p. 172° (poor 
yield). (II) and  aq. N H 3, followed by  hydrolysis w ith  2n-HC1, give 
a  non-cryst. product. 4 : 2 :  1-NHAc*C6H 3(0A c)*S02C1 gives 4- 
acetamido-2-acetoxy-, m .p. 213— 214°, whence 4-amino-2-hydroxy- 
benzenesulphonanilide, m .p. 184°. A. T. P.

Vital stains. I . A. A. Goldberg (J .C .S . , 1942, 713— 716).— 
V ital sta ins of th e  trypan-b lue  type, contain ing  I or As, are sy n th e ­
sised. 5 : 1 :  2-C6H 3IMe-N2CI and  8 : 3 : 6 : l-O H -C 10H 4(SO3N a)2-N H 2
(I) in aq. N aO H  a t  0— 5°, th en  a t  40°, give N a 2 \-amino-2-(5'-iodo-
o-tolueneazo)-8-naphthol-Z : 6-disulphonate, which w ith  te trazo tised  o- 
tolidine in N aO H  affords N a t 3 : 3 '-dimethyldiphenyl-4 : 4'-bis-

\2"-azo-8"-am ino- 1 " -hydroxy -3 "  : 6 " -disulphonaphthalene-1  -(5   ̂
iodo-o-azotoluene)']; th e  benzidine and  dianisidine analogu - 
prepared . 1 : 2 : 6 :  4-N2Cl-C6H 2I 2-A s03H 2 an d  (I afford m 4
1 - amino - 2 - (2 ': 6'-di - iodo-4'-arsonobenzeneazo)-8-naphthotA ■ 
phonate, converted  in to  N a e 3 : 3'-dimethyldiphenyl-4 1 4 -azo- 
8 " - am ino- 1 " -hydroxy -3 "  : 6 " -disulphonaphthalene-1 -[azo-i „ • ® 
di-iodobenzene-4"'-arsonate)\. C H 2(C6H 4’N H 2-i>)2 and  1-LaC O j- 
H 20 - E t 20  give 3 : Z'-di-iodo-4 : 4 '-diaminodiphenylniethane, m.p. 
80— 85°, which is tetrazo tised  and  coupled w ith  A 4 2-aniino-l-(4 - 
arsonobenzeneazo)-8-naphthol-Z : 6-disulphonate to  give I<s 3:^3 -di- 
iododiphenylmethane - 4 : 4 ' -b is - (2"-azo-T '-am ino-1"-hydroxy-Z : 6 - 
disulphonaphthalene - 8" - azobenzene - 4 " ' - arsonate). 4 : 2 : 6 :  1 - 
S 0 3H -C 6H 2I 2-N2C1 and  (I) afford N a 3 l-am ino-2-(2‘ : 6'-di-iodo-M- 
sulphobenzeneazo)-8-naphthol-Z : 6-disulphonate (II). Benzidine-
2 : 2 '-disulphonic acid in aq. N aO H  a t  80°, added  to  IC l-aq. HC1 
a t 80°, affords N a 2 5 : 5'-di-iodobenzidine-2 : 2 '-disulphonate (III), 
which (tetrazotised) w ith  (II) gives N a e 5 : W-di-iodo-2 : 2 '-disulpho- 
d ip h e n y l-i  : 4 '-b is - [2 " -a z o -8 " -a m in o -1 " -hydroxy-Z" : 6"-disulpho- 
naphthalene-T'-(azo-2"' : 6"'-di-iodobenzene-4'"-sulpkonate)].
1 : 4 : 6 :  2 -N H 2-C6H 2I 2-C 02H , m .p. 228— 230° (from o- 
N H ,,C6H 4,C 0 2N a and  IC l-aq . HC1, a t  70— 80°), gives N a 3 1-amino- 
2 -(2 ' : 4 '-di-iodo-6'-carboxybenzeneazo)-8-naphthol-Z : 6-disulphonate, 
and  thence, w ith  te trazo tised  (III),. N a  8 5 : 5'-di-iodo-2 : 2’-disulpho- 
d iphenyl-4  : 4 '- bis - \2 "  - azo - 8 " -a m in o -\" -h yd ro x y -Z "  : 6"-disulpho- 
naphthalene-l"-(azo-2"' : 4"'-di-iodobenzene-6"'-carboxylate)].

A. T. P.
Condensation of o-, m -, and  p-th iocresols w ith o-bromonitro- 

benzene, 2 : 5-dichloro- and  2 : 5-dibrom o-nitrobenzene. P. S.
V arm a, K. S. V. R am an, and  N. H . M alani (J. Ind ian  Chem. Soc., 
1942, 19, 354— 356).— C6H 4Me*SNa (or K) and  th e  halogen com­
pounds (with Cu-bronze for o-CgHjBr'NO j) a t  ~ 1 8 0 — 200° give 2'- 
nitro-2-, b.p. 210— 215°/16 m m ., m .p. 86°, -3-, b.p. 222°/18 mm., 
m .p. 86-5°, and  -4-methyl-, m .p. 87-5°, 4-chloro-, m .p. 121°, and
4-bromo-2-nitro-4'-methyl-, m .p. 124°, and  4-chloro-2-nitro-2'-methyl- 
diphenyl sulphide, b.p. 200— 205°/18 m m., m .p. 82-5°. 4-Bromo-
2-nitro-4'-methyldiphenyl sulphone has m .p. 132°. F. R. S.

Energy-level trea tm en t of reaction  da ta .— See A., 1943, I, 38.
Acid-catalysed hydrolysis of phenyl-substituted aliphatic esters.—

See A., 1943, I ,  39.
Isethionic acid. A. A. G oldberg (J .C .S ., 1942, 716— 718).— 

Iseth ionic acid is o b ta ined  from  E t2S 0 4 and  60%  oleum  a t  >10°, 
w ith  subsequent hydrolysis (H 20 )  and  is isolated as th e  Ca salt. 
N a O-phenylacetyl-, O-fl-phenylpropionyl-, and  O-acetylmandelyl- 
isethionate [from N a ise th ionate  and  the  acid chloride a t  140° (alone 
in th e  first case) or in xylene] are hydrolysed slowly in neu tra l, more 
rap id ly  in acid, and  very  rap id ly  in strongly  alkaline solution. 
Pharm acological app lications of these  are discussed, and  lethal 
dosages for mice are given. A. Li.

M anufacture of hydroxylam ine and  mandelic acid.— See B., 1943, 
I I ,  5.

P reparation  of substitu ted  m andelic acids and their bacteriological 
effects. III . J . L. R iebsom er, D. Stauffer, F . Glick, and F. Lam­
b e rt (J. Am er. Chem. Soc., 1942, 64, 2080— 2081 ; cf. A., 1939, II, 
62).— Figures in paren theses below  are bacteriological activities 
re la tive  to  O H -C H Ph-C 02H . C 0 (C 0 2E t) 2, th e  appropria te  hydro­
carbon, and  SnCl4 give 0H -C A r(C 0 2E t)2, in  which Ar =  2 : 4 : 1-, 
b .p . 150— 155°/4— 5 m m ., 3 : 4 : 1 - ,  b .p . 157— 160°/4— 5 mm., and 
2 : 5 :  l-C 6H 3Me2, b.p. 154— 156°/4— 5 m m ., £ -C H 2Ph-C6H 4, b.p. 
225— 230°/4— 5 m m., and  £-C 6H 4Ph, converted  b y  20%  KOH and 
th en  aq. HC1 in to -2  : 4- (3-5), m .p. 113— 115° [acetate (0-5), m.p. 
92°], 3 : 4- (3-5), m .p. 135°, and  2 : 5-dimethyl- (3-5), m.p. 116-5— 
117° [acetate (< 1 ), m .p. 112— 113°; propionate (< 1 ), m.p. 86°], 
p -benzyl- ( <  1), m .p. 133-5— 134-5°, and  p -phenyl-mandelic acid (0), 
m .p. 192° [acetate (0), m .p. 133°; propionate (0), m.p. 107°). 
S truc tures are proved by  ox idation  to  th e  expected  benzoic acid.
2-C10H ,M e gives a  very  poor yield of an  acid, m .p. 146-5— 147-5"; 
C H P hj gives an  im pure acid, m .p. 90— 95°; l-C 10H 7Me, fluorene, 
acenaphthene, and  an th racene  do n o t give th e  expected acids. 
Crude xylene gives a p ro d u c t as active  as th e  isom erides but too 
toxic. M andelic acid ace ta te  (1), m .p. 76— 76-5°, an d  propionate
(2), m .p. 58°, an d  p-methylmandelic acid acetate (0-5), m.p. 104— 
105°, are also reported . R. S. C.

Condensations of y-brom ocrotonic esters w ith zinc. K. Ziegler,
W . Schum ann, an d  E . W inkelm ann (A nnalen , 1942, 551, 120— 126; 
cf. Fuson et al., A., 1938, II , 442).— CH2B r-CH.CH*C02Me, PhCHO, 
and  Zn wool in  boiling C6H 6 readily  give M e S-hydroxv-S-phenvl- 
\ a-pentenoate, b.p. 175— 179°/11 m m., which absorbs 1 H a (Pd- 
BaSO. in EtOAc) giving a  p roduct d eh ydrated  (K H S 0 4 a t  150— 
170°) to  C H Ph!C H ,[CH2]2-C 0 2Me, b .p  158— 162°/lo  m m., m.p. 
75° which is hydrogenated  and  then  hydrolysed to  Ph-[C H 2]4-C02H. 
CHPhlCH-CHO sim ilarly g 'yes a littie  Ph-[CH :CH ]3-C 02Me. 
CH,Br-CMe‘.CH -C02Me (I) and  PhC H O  read ily  afford essentially 
Me 8-hydroxy-S-phenyl-^-m ethyl-A -pentenoate, b.p. 192— 203°/If 
m m. (64%), hy d rol y s e d to t h e  ■ an d h y d ro g en a te d
(P d -B aS 0 4 in abs. E tO H ) to  O H  C H Ph C H 2-CHMe-CH2-C0 2Me,

.p. 65°; it is converted by  P B r3 in C6H 6 a t  room  te m p .2in t 02 Me
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8-6r°rno-8-phenyl-p-methyl-Aa-penten0ate, which w ith  collidine under 
i  I g 2 , ,  , ° gives th e  Me ester, b .p . 173— 181°/12 mm., of 8-phenyl-
i:I m mettyyl- Aav-pen tadienoic acid, m .p. 157°, hydrogenated  to  8-phenyl-

i ooo y l' n ' va}cric acid. z-Phenyl-^-methyl-Aa^-hexatrienoic acid, m .p. 
■£ °b ta in ed  b y  hydrolysing  th e  distilled  p roduct from  (I) and

CHPh.CH-CHO. H . W.

Lactones related to the cardiac aglycones. X. Synthesis of 
: i simple, hydroxylated ^-substituted A“i-butenolides. E. R . M arshall, 

J. A. K uck, an d  R . C. E lderheld  ( / .  Org. Chem., 1942, 7, 444— 456). 
—Dropwise ad d itio n  of C H 2B r-C 02E t  in  CeH 6 to  a  boiling m ix tu re  
of />-OMe-C6H 4-CO,C H 2-OMe, C6H 6, and  Zn gives E t fi-hydroxy-y- 
methoxy-^-p-anisylbutyrate ( I ) ,  b.p. 152— 160°/0-6 m m ., which does 
not absorb H 2 in  E tO H  co n ta in ing  P t 0 2. T he corresponding acid, 

'  m.p. 102-5— 103-5°, is tran sfo rm ed  b y  H B r-A cO H  a t  110— 120° 
into $-p-anisyl-Aa$-butenolide [p-p-anisyl-Aa-butenolactone~\ (II), m .p. 
120°, dem ethylated  by  A cO H -H B r a t  120—440° to  (slightly  impure) 
fi-p-hydroxyphenyl-AaP-butenolide (III), m .p. 262-5— 263-5° (sealed 
capillary) (acetate, m .p. 138-6— 140-7°), also o b ta ined  d irectly  from  
(I). />-OAc-C6H 4-COCl is transfo rm ed  by  successive trea tm en ts  
with CH2N 2 and  A cOH in to  p-OAc-C6H 4-C O C H 2*OAc, m .p. 94-6— 
95-6°, which is converted  by  Zn and  C H 2Br-COaE t  followed by 
hydrolysis in to  (III), w hich gives a strong  Legal te s t and  w ith  
CH2N2 gives (II). w-OAc-C6H 4-CO,H is transfo rm ed  th ro u g h  th e  
chloride, CHN2 ketone, and  >m-OAc-C6H 4-C O C H 2-OAc in to  jS-m- 
hydroxyphenyl-AaP-butenolide, m .p. 187-5— 188-5° (sealed capillary), 
which gives a positive Legal te s t, a  colour w ith  FeCl3, and  decolorises 
Br—H 20 ;  the  M e ether, m .p. 86-3— 87-3°, gives a positive Legal b u t 
negative FeCl3 tes t. o-OAc-C6H 4-CO'CHN2 is converted  by  glacial 
AcOH into coum aranone (IV), also form ed w ith  an  orange com­
pound, m.p. 204— 205°, using  AcOH a t  room  tem p, and  subsequently  
a t 100°. o-OMe-C6H 4-CO-CHN2 reacts v io len tly  w ith  AcOH in 
absence of a solvent b u t sm ooth ly  in  presence of E t 20  to  give (IV).
o-OMe-C6H 4-MgBr and  OMe-CH2-CN afford
o-OMe-C6H 4-C(>CH2*OMe, b.p. 149— 152°/10 m m. (sem icarbazone, 
m.p. 138 1— 139-1°), converted  in to  E t  )3-hydroxy-y-methoxy-/?-o- 
anisylbutyrate (V), b.p. 127— 128°/0-2 m m ., and  thence  in to  jS-o- 
anisyl-AaP-butenolide, m .p. 95-1— 95-6°; th is  is transfo rm ed  by  H B r, 
HBr-AcOH, or AcOH u n d er varied  conditions in to  coum aronyl-
3-acetic acid, m.p. 89-2— 91-2°, m ixed w ith  unchanged m aterial. 
Reduction (P t0 2 in AcOH) of (V) yields E t fl-hydroxy-y-methoxy-fi-2- 
methoxycydohexylbutyrate, b .p . 122— 123°/1 m m ., w ith  some hexa- 
hydrocoumaronyl d e riv a tiv es ; th e  ester does n o t reac t sa tis­
factorily with HC1 or H B r. 0-OMe-C6H 4-CO2Me is hydrogenated  
(Raney Ni) a t  200°/2000— 2700 lb. pe r sq. in. to  M e 2-methoxy- 
cyclohexanecarboxylate, b .p . 96-5— 97°/15 m m. (bu t m ain ly  to  Me 

L eye/ohexanecarboxylate), converted  in to  th e  acid, b .p . 122— 123°/
5 mm. (p-toluidide, m .p. 130-2— 132-4°), th e  acid chloride, cu-diazo-
o-m ethoxyhexahydroacetophenone, an d  thence  in to  a m ix tu re  of 
hexahydrocoumaranone and  co-acetoxy-o-m ethoxyhexahydroaceto- 
phenone. High-pressure hydrogenation  of o-OH-C6H 4-C 02Me in 
EtOH gives E t hexahydrosalicy late, b.p . 110— 115°/13 m m ., h y d ro ­
lysed to  a m ixture of acids, m .p. 76-—78° and  109— 110°, and  tra n s ­
formed by N H 3 in to  th e  amide, m .p. 113-7— 114-7°. T he crude acid 
is transformed by AcCl in boiling E t20  followed b y  d istilla tion  in to
2-acetoxycyclohexanecarboxylic acid, m .p. 66 1— 66-6° (p-toluidides, 
m.p. 154— 155-9° and  124— 143°). T he crude acid is transform ed 
into the chloride an d  thence  in to  th e  C H N 2 ketone, w hich could no t 
be satisfactorily converted  in to  <u : o-diacetoxyhexahydroaceto- 

)). phenone. None of th e  lactones described above shows cardiac
activity when tested  in frogs. M.p. are corr. H . W .

Preparation of hexahydro-p-toluamides. M. D elepine and  M. 
Badoche (Ann. Chim., 1942, [xi], 17, 179— 182).—^-T olu ic  acid  is 
hydrogenated ( P t0 2-A cO H ) to  th e  H 6-deriva tive  (I), b .p . 128—  
130°/13 mm., p a r tly  converted  by  HC1 a t  235— 240° for 2 hr. in to  
the frans-acid, m .p. 111° (60%  yield) [am ide, m .p. 226° (block)]. 
(I) is a m ixture, consisting  m ain ly  of cis-hexahydro-^-to lu ic acid 

>  [amide, m .p. 163° (block) or 160— 160-5° (tube)]. O ther m .p. (lit.) 
jf  of the amides are those  of m ix tures. A. T. P.

Basic indium salicylates. T. M oeller (J . A m er. Chem. Soc., 1942, 
64, 2234).— A nhyd. I n 2(S 0 4)3 (1 mol.) and  0-OH-C6H 4-CO2N a (3 
mols.) in H 20  gives basic I n  salicylate, In (C ,H 50 3)2- 0 H ,- f 3H 20 , 
converted a t  110° or in  boiling M eOH in to  th e  anhyd . salt.

R. S. C.
Chloralamides. Chloral-5-acetamidosalicylamide and related com-

iA  pounds. K . N . R an a  ( / .  In d ia n  Chem. Soc., 1942, 19, 299— 302).—-
.IF 5-Acetamidosalicylamide ( + H 20 ), m .p. 204— 206° (loses H 20  a t
[£,?' 110°) [from  5 : 2 :  l-N H A c>C6H 3(0 H )-C 0 2Me and  aq. N H 3], heated
i-Jfl with chloral y ields 5-acetamidosalicyl-f}f3f]-trichloro-a-hydroxyethyl-
i. amide, m .p. 176— 177° (decom p.) [violet colour w ith  FeC L; M e,

ether (Me2S 0 4), m .p. 166— 167°; B z2 m .p. 187— 188°, an d  A c 2 
d erivative  (Ac20 ) ,  m .p. 212— 214°], dehy d ra ted  (cold conc. H 2S 0 4)

J /i  to  Q-acetamido-2-trichloromethylbenzometoxazone, m .p. 218__ 219° (Ac
"M derivative , m .p. 197— 198°). F o rm atio n  and  stab ility  of 5-sub-
sesc s ti tu te d  chloralsalicylam ides a re  p rom oted  b y  positive su b stituen ts
•itf A. Li.
L Diamino-peptides. R. B altz ly , W . S. Ide, and  J . S. B uck (J.
’M  A m er. Chem. Soc., 1942, 64, 2231).— H ydrogenation  of
!«'

NMe2-[CH2]2,C 0-N H -C 6H 4-N 0 2-p (prep, from
B r'[C H 2]2-C0-NH -C6H 4-N 0 2-£ and  NH M ea) (hydrochloride, m .p. 
200— 201°) and  its m ethochloride in H C l-E tO H  gives f}-dimethyl- 
aminopropion-p-aminoanilide dihydrochloride, m .p. 218— 219°, and 
th e  corresponding methochloride hydrochloride, m .p. 211— 212°, 
respectively. N E t2’[CH2]2-N H 2 (prep, from  N E t2-CH2-CN by  N a -  
E tO H ) gives th e  />-N02-C6H 4-C0 derivative  hydrochloride, m .p. 
164— 165°; th is  and  its  ethochloride yield (hydrogenation) N-p- 
aminobenzoyl-ls'lA'-diethylethylenediamine dihydrochloride, m .p. 
176-5—-178°, and  th e  corresponding ethochloride hydrochloride, m .p. 
228°, respectively. NMe2-[CH2]2-CN gives sim ilarly  
NMe2-[CH2]3-N H 2 (dihydrochloride, m .p. 182— 184°; p- 
N 0 2-C6H 4-C0 derivative  hydrochloride, m .p. 190— 192°), and  N-p- 
aminobenzoyl-W iA'-dimethyltrimethylenediamine dihydrochloride, m .p .
184— 185°. The /J-n itrophenylcarbam ate  of OH -[CH2]2-N E t3Cl is 
reduced to  th e  />-am inophenylcarbam ate (hydrochloride, m .p. 138—  
139°). R . S. C.

Action of thionyl chloride on 2 : 3-hydroxynaphthoic acid. J. W.
A iran and  S. V. Shah (J. In d ian  Chem. Soc., 1942, 19, 333— 334).—  
2 : 3-OH-CjoH 6,C 0 2H  ( I )  w ith  SOCl2 a t  110° yields th e  lactone, 
m .p. 240°, hydrolysed (dil. NaOH ) to  (I). A. Li.

Reaction of furoic acid with aromatic compounds. II. Reaction  
of methyl furoate with benzene and chlorobenzene. C. C. P rice  and
C. F . H uber. III. C. C. Price, E. C. Chapin, an d  M. R ieger (J. 
A m er. Chem. Soc., 1942, 64, 2136— 2139, 2227— 2228; cf. A., 1941, 
II ,  291).— II . Me furoate, C6H 6, and  A1C13 a t  0° an d  la te r  70° give
l-C 10H,*CO2Me (32— 46% ) (cf. McCorkle et al., Proc. Iowa Acad. 
Sci., 1936, 43, 205) and  a ta r , con ta in ing  M e 9-ethyl-9 : 10-dihydro-
9-anthroate ( I )  (11— 20% ), m .p. 52— 54°, b .p . 144— 145°/0-04 m m., 
b u t  w ith  PhCl a t  0° and  la te r  90— 100° gives 6 : l-C 10H 6CFCO2H  
(—40%) and  its  Me ester (15%). F o rm ation  of (I) involves reduc­
tiv e  fission of th e  endo-[CH,l \.l bridge. T he s tru c tu re  of (I) is proved 
b y  conversion in to  an th racene  (II) (61%) b y  soda-lim e a t  slightly  
> 3 6 0 °  an d  b y  ox idation  b y  C r0 3- A c 0 H - H 20  to  an th raq u in o n e
(III) (80%) or b y  less C r0 3 to  Me 9-ethyl-10-anthrone-9-carboxylate 
(35%) (2 : i-dim trophenylhydrazone, m .p. 215°; isolated by  G irard ’s 
reagen t T), and  b y  resistance to  hydrolysis.

I I I .  T he crude acids ob tained  from  furoic acid (IV) and  CeH 6 
b y  A1C13 (loc. cit.) p robab ly  con ta in  9-ethyl-9 : 10-dihydro-9-anthroic 
acid , since b y  ox idation  th ey  give (III) an d  b y  d istillation  w ith  
soda-lim e give (II) (10%) w ith  an  oil, w hich w ith  S gives 1 : 4- 
C 10H 6P h 2. The acids from  (IV) and  PhM e give, b y  soda-lim e, 
2 : 7-d im ethy lan thracene (from 3 : 6-dim ethyl-9-ethyl-9 : 10-dihydro-
9-anthroic acid), b u t  only  ta rs  by  o ther m ethods. R . S. C.

Synthesis of phthalides from 3 : 4 :  5-trimethoxybenzoic acid.
F . E . K ing and  T. J . K ing (J .C .S ., 1942, 726— 727).— 3 : 4 : 5 : 1- 
(0M e)3C6H 2-C 02H, aq. 40%  C H 20 ,  and  conc. HC1 a t  140° yield 
3 : 4 :  5 -trim ethoxyph thalide  (I) or (more HC1) its  9-CHJZl deriv ­
a tive  (II), m .p. 85° [also ob tained  from  (I), C H 20 ,  and  conc. HC1]; 
in each case —5%  of 6 : 6'-methylenebis-3 : 4 : 5-trimethoxyphthalide
(III), m .p. 199°, is isolable. (I) w ith  N aO E t and  E t 2C20 4 in  PhM e 
and  N 2 a t  100° (bath) affords E t  3 : 4 :  5-trimethoxyphthalidylgly- 
oxylate, m .p. 188— 189°. W ith  C H 20  and  HC1, syringic acid y ields
1-hydroxy-3 : 5-dimelhoxy-6-chloromethylphthalide, m .p. 185°, and  
6 : 6'-methylenebis-‘±-hydroxy-3 : 5-dimethoxyphthalide, m .p. 223—-224° 
[m ethy lated  to  (III)], w hilst 2 : 3 : 4 :  l - 0 H ,C6H 2(0M e)2,C 0 2H  gives 
on ly  5 : 5'-methylenebis-2-hydroxy-3 : i-dimethoxybenzoic acid, m .p. 
252° (efferv.). A. L i.

Kinetics and equilibria of the carbinol formation of phenolphthalein. 
— See A., 1943, I, 39.

Monoperphthalic acid.— See B ., 1943, I I ,  5.
Synthesis of 3-hydroxyphthalic acid. O. G isvold (J. A m er. 

Pharm . Assoc., 1942, 31, 202— 203).— 3 : 1 : 2 -N 0 2-C6H 3(C 02H )2 is 
hydrogenated  (P t-b lack  or R an ey  N i in  E tO H ) to  th e  N H 2-acid, 
converted  (diazo-m ethod) in to  3 : 1 :  2 -0 H ,C6H 3(C 02H )2, m .p. 154° 
(lit. 151°, 244°) [anhydride, m .p. 195° (lit. 198— 199°)]. J . E . P .

Inhibition of oxidation of aldehydes.— See A., 1943, I I I ,  36. 
Kinetics of oxidation of aldehydes by chromic acid. III. Oxid­

ation of tolualdehydes. IV. Oxidation of bromobenzaldehydes.— See
A., 1943, I, 38.

Behaviour of pyrogallol trimethyl ether and 3 : 4 :  5-trim ethoxy- 
benzonitrile with Grignard reagents. C. D. H u rd  and  H . E . W inberg 
(J. Am er. Chem. Soc., 1942, 64, 2085— 2086).— 3 : 4 : 5 :  1- 
(OMe)3C6H 2-CN (prep, outlined) and  M gBu^Br in boiling PhM e give 
m ain ly  4 : 3 : 5 :  l-OH*C6H 2(OMe)2*COBu$ (I) (cf. H aller et al., A., 
1939 I I  508), b u t  in  E taO -PhM e a t  40° give o n ly  3 : 4 : 5 : 1- 
(<NVR)3C6H 2-COBu/5 (II), b.p. 164— 166°/6 m m ., m .p . 37— 39°. 
T he s tru c tu re  of (I) is shown b y  prep, from  (II) b y  H 2S 0 4 a t  35—  
40° and  by  ox idation  (C r03-A cO H ) to  1 : 2 : 6 :  4-CXC6H 2(0M e)2;0 . 
1 • 2 • 3-C6H 3(OMe)3 an d  MgMel in boiling PhM e give 2 : 6 : 1 -  
(OMe)2C6H 3-OH. R . S. C.

Synthesis of 2-substituted phenanthrenes. B. Riegel, M. H . Gold,
an d  M. A. K ubico (J. A m er. Chem. Soc., 1942, 64, 2221— 2222).—-
2 -S u bstitu ted  ph en an th ren es are b est (2-Ac 53, -E tC O  45, -PrpCO 
48, -C 0 2M e-[CH2]2-C0 70, and  -N H 2 25% ) p repared  b y  dehydro-
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genating  th e  corresponding read ily  available  9 : 10-H2-derivatives 
b y  S a t, e.g., 250— 280°. 2-isoButyryl-9 : 10-dihydrophenanthrene, 
m .p. 71-6— 72-6°, and  -phenanthrene, m .p. 116-8— 117-6°, and  M e 
y-keto-y-2-phenanthryl-n-butyrate, m .p. 112-2-— 112-6°, are described. 
M.p. are corr. R. S. C.

Photochemical reactions o! ketones, n .  Benzpinacol and benz- 
pinacolin. A. B an ch e tti (Gazzetta, 1941, 71, 685— 693).—The reduc­
tio n  of CO Ph2 in  P r^O H -H C l in  sunlight gives (CPh2-OH )2 (I), 
te trap h en y leth y len e  oxide (II), and  C Ph3Bz (III), in proportions 
depending on acid ity  and  tem p. In  E t 20 -H C l in  sunlight, (II) is 
form ed. M echanism s are discussed. W ith  P 20 6 in  boiling C6H„, 
(I) gives ( in )  In  boiling E tO H  contain ing  some dil. HC1, (I) is 
unchanged. E . W . W.

Synthesis of o-o'-anisoylbenzoic acid. B. P . Geyer [J. Amer. 
Chem. Soc., 1942, 64, 2226— 2227).— A dding o-OMe-C6I I 4-MgBr 
(prep, from  Mg ac tivated  b y  E tB r) in  E t20  to  0-CeH 4(CO)2O in 
C6H„ gives o-C02H-C6H 4-CO-C6H 4-OMe-o (54%), m .p. 143— 143-5°, 
and  aa-di-o-anisylphthalide (18%), m .p. 148— 149°. R . S. C.

Amino-alcohols. XI. Arylglyoxylohydroxamyl chlorides. N.
L evin and  W . H . H a rtu n g  (J. Org. Chem., 1942, 7, 408— 415).—  
COAr-CCKN-OH (I) are obtained b y  gradual add ition  of alkyl 
n itrite  to  a  solution of COAr-CH2Cl in  E t20  th rough  which HC1 is 
slowly passing. (I) are converted in to  OH-NiCAr-CCKN-OH by 
N H 2OH ,HC l in aq. E tO H  a t  room  tem p. T hus are ob tained  phenyl- 
g lyoxylohydroxam yl chloride (II), m .p. 132— 133°, and  th e  corre­
sponding chloroglyoxime, decomp. 186— 187°. The following deriv­
a tion  of (II) have been o b ta in e d ; th e  m .p. of th e  corresponding 
chloroglyoximes are placed in  parentheses : p-methyl-, m .p. 126—  
128° (decomp. 185— 186°); p -phenyl-, m .p. 157—158° (decomp. 
177°); p-chloro-, m .p. 120— 121° (decomp. 181— 182°); p -methoxy-, 
m .p. 137— 139°; p -hydroxy-, decomp. 158— 159° (decomp. 183— 
184°); 3 : 4 -dihydroxy-, decomp. 18L—185°. A lkaline decomp, of 
(I) gives th e  corresponding benzoic acids in excellent yield. (I) and 
N H ?P h  in anhyd. E taO a t  room  tem p, give th e  corresponding 
anilides; phenylglyoxylohydroxam anilide, m .p. 145—-146° (de­
comp.), an d  its  p-methyl-, m .p. 163— 164° (decomp.), p -phenyl-, 
m .p. 135— 136° (decomp.), p-chloro-, m .p. 145— 146° (decomp.), 
p -methoxy-, m .p. 148— 150° (decomp.), p -hydroxy-, m .p. 164— 165° 
(decomp.), and  3 : 4-dihydroxy-, m .p. 155°, -derivatives are described.
(I) appear to  be cataly tica lly  hydrogenated  to  phenylethanolam ine 
and  its  derivatives. H . W.

Dioximes. CXXV. G. Ponzio (Gazzetta, 1941, 71, 693— 695).—  
The com pound, m .p. 108°, regarded b y  A vogadro (A., 1924, i, 294) 
as oximino-p-tolylacetonitrile oxide (I), is a-p-tolylglyoxime peroxide 
[I3-p-tolyl-l : 2 : 5-oxadiazole 5-oxide] (I I ) ; th is  in E t20  w ith  aq. 
N a2C 0 3 gives (I), m .p. 112°, which, unlike  (II), w ith  conc. HC1 
readily  gives />-tolylchloroglyoxime,
^-CjH^Ie'CflN-O HJ-CCK N’OH. W ith  HC1—E taO, benzoyloximino- 
> to ly lac e to n itr ile  oxide gives /i-C6H.,Me-C(:N-OBz)-CCKN-OH.

E. W . W.
Enediols. X. An aminostilbenediol. R. C. F uson  and  S. L. 

Scott (J. Am er. Chem. Soc., 1942, 64, 2152— 2153 ; cf. A., 1942, I I ,  
91).— (2 : 6 : l-C 6H 3Me2-CO)2 and  H N O s (d 1-59) a t  0° give the  
3 : 3'-(AT02)2- (I) (92%), m .p. 211— 212° (corr.), and  3 : 5 : 3 ' :  5'- 
(N 0 2)4-derivative (1%), m .p. 273— 275° (decomp.), and  a  substance, 
m .p. 241— 243° (decom p.; corr.). (I) does n o t form  an  oxime or 
reac t w ith  N H P h-N H 2. H 2- P t 0 2 reduces (I) in E tO H  slowly to  
colourless [ 3 : 2 : 6 :  l-N H 2-C6H 2Me2-C(OH)!]2 (II), which is oxidised 
w ith  g reat ease to  3 : 3'-diamino-'vic.-xylil, m .p. 201— 202° (corr.) 
(Ac2 derivative, m.p. 296—-297°). (II) yields a hydrochloride (III), 
which w ith  aq. N aO H  gives an  orange substance, m .p. 229— 230° 
(decom p.; corr.). (Ill) w ith  Ac20 - C 5H 5N, or (II) w ith  boiling 
Ac20 , gives af}-diacetoxy-ap-di-3-diacetamido-vic.-xylylethylene, m .p. 
241— 242° (corr.). 3-N H , th u s  does n o t affect th e  s tab ility  of th e  
enediol. R . S. C.

Absorption spectra and structures of pyrethrins I and II.— See A.,
1943, I , 31.

Structures of highly arylated indenones. Their behaviour with 
bromine. C. F . H . A llen and  J .  W . G ates, jun . (J. Am er. Chem. 
Soc., 1942, 64, 2127— 2130).— 2 : 3 : 5 : 6-T etraphenylindanone (I) 
and  B r in  CHC13 give (probably) 2-bromo- (II) (84%), m .p. 241° 
(decomp.), and  th en  2 : la-dibromo-2 : 3 : 5 : Q-tetraphenyl-2 : 7a-di­
hydroindenone (III), m .p. 270° (decomp.), which is also obtained 
(75%) from  [I) by  2 mols. of Br. K I-A cO H , K O H -E tO H , or 
M gRX  reduces (III) to  (II), b u t Z n-A cO H  yields (I). H B r has no 
effect on (II) or (II I ) ; (II) m ay be form ed by  allylic  rearrangem ent. 
(XH -CO)20  does n o t add  to  (II) or (III). W ith  M gPhB r and  th en  
aq. N H 4C1, (II) gives 2 : 3 : 5 :  G-tetraphenyl-2 : Ta-dihydroindenone 
(50%), m .p. 125° (instantaneous) or 95°, resolidifies, rem elts a t
164— 166°, rearranged  a t  th e  m .p. or in boiling A cOH to  (I). 
2 : 3 : 5 :  6-T etraphenyl-3a : 4- or -3a : 7a-dihydroindenone w ith  
Br-CHC13 gives i-bromo-2 : 3 : 5 : G-tetraphenyl-Za.: i-dihydroinden- 
one (IV) (84%), m .p. 196° (0-5 active  H ;  adds 1-5 MgMel), dehydro­
genated  by  Br—CHC13 to  i-bromo-2 : 3 : 5 : 6-tetraphenylindenone (V) 
(90%), m .p. 234— 235°. (V) is reduced b y  Zn-A cO H  to  4-bromo- 
2 : 3 : 5 :  6-tetraphenylindanone (57%), m .p. 175°, and w ith  M gPhB r

gives i-bromo-l-hydroxy-1  : 2 : 3 : 5 : 6-pentaphenylindene i52^ ) '.^ '? ? ' 
249°. M gPhB r and (IV) give (m echanism  discussed) 2 : 3 . o .  .
pentaphenyl-3a : 7a-dihydroindenone (27% ), m .p. 246° [and A Pr° f  
(20% ), C78H 570 2Br, ¿ .p .  229° (decomp.) (consum es 2-7 M gM el; 
2 active H)], which w ith  M gPhB r gives 1 -hydroxy-l : 2 : 3 . •o . b . i- 
hexaphenyl-3a : la-dihydroindene  (69%), m .p. 240° (not dehydrated  
by  2%  H 2S 0 4—AcOH), and  w ith  H B r gives a substance, C39H 27Br, 
m .p. 194°. MgMel and (IV) give 2 : 3 : 5 :  6-tetraphenyl-l-methyl- 
3a : 7a-dihydroindenone (VI) (33%), m .p. 170°, and, in  one experi­
m ent, 10%  of a  hetone, C34H 2eO, m .p. 217°. (VI) consum es 1 MgMel, 
showing 0-3 active  H, is unaffected by  H B r or (ICH-COJjO, and 
w ith  B r gives th e  7a-B r-derivative (80%), m .p. 239°, whence i t  is 
regenerated  by  MgMel. R- S. C.

Enolisation in the Reformatsky reaction. M. S. N ewm an (/. 
Am er. Chem. Soc., 1942, 64, 2131— 2133).— R ecovery  of ke tone after 
a R eform atsky  reaction  is due to  enolisation and  form ation of 
CR 2:CR'-OZnBr and  AlkOAc. Thus, acetom esity lene (I) consumes 
1 mol. of C H 2B r-C 02Me (II) in presence of Zn and  C6H 6 but, after 
hydrolysis, yields 50%  of MeOAc and  90%  of (I ) ; MeOAc is also 
ob tained by d istillation  p rio r to  hydrolysis, b u t in >  traces by- 
prolonged boiling of (II) and  Zn in C6H 6. E xperim en ts w ith  1-keto-
2-o-tolyl-3-m ethyl- and  l-keto -2 -pheny l-l : 2 : 3 : 4-tetrahydro- 
naph tha lene  and 1-keto-l : 2 : 3 : 4 -te trahydrophenan th rene  (mod­
ified prep.) show th a t  (i) for d ifferent B r-esters enolisation of the 
ketone increases in th e  order C H 2B r-C 02E t  <  CHM eBr’COaE t <  
C H E tB r-C O jE t; (ii) use of I to  in itia te  reaction  decreases enolis­
a tio n ; (iii) use of d ioxan as a  solvent p rom otes enolisation.

R. S. C.
Preparation of 2 -keto-l : 2 : 3 : 4-tetrahydronaphthalene from 

fi-naphthol and analogous transformations, j .  W . C ornforth, (Mrs.) 
R. H . Cornforth, and  (Sir) R . R obinson (J .C .S ., 1942, 689— 691).—
2-C10H 7-OMe w ith  N a -E tO H  a t 115° (bath), followed b y  im m ediate 
hydrolysis (aq. HC1), gives 2 -ke to -l : 2 : 3 : 4-tetrahydronaphthalene
(I) (56%). 1 : 2-C10H 6Me-OMe sim ilarly  affords 2-keto-l-methyl-
1 : 2 : 3 :  i-tetrahydronaphthalene  (II) (10%), b.p. 137— 138°/18 mm. 
\semicarbazone, m .p. 200— 202° (decomp.)], and  some 2-m ethoxy-
l-m ethy l-5  : 6 : 7 : 8 -tetrahydronaphthalene , m .p. 51°. 2-Keto-5-
methoxy-1 : 2 : 3 : i-tetrahydronaphthalene  (III) (63%), b.p. 120— 
122°/0-4 m m ., is sim ilarly  p repared  from  1 : 6-C10H 6(OMe)2; the
6-OMe-isomeride is form ed by  hydrolysis (aq. E tO H —HC1) of 2 : 6- 
dim ethoxy-3 : 4-d ihydronaphthalene (A., 1941, I I , 295). D ehydro­
genation (S a t  220— 225°) of l-keto-6-m ethoxy-5-m ethy l-l : 2 : 3 : 4- 
te trah y d ro n ap h th a len e  and  m ethy lation  (Me2S 0 4-a q . N aO H ) of 
th e  phenol gives 2 : 5-dimethoxy-l-methylnaphthalene, m .p. 85°; re­
duction  and hydrolysis th en  yields 2 -keto-5-m ethoxy-l-m ethyl- 
(semicarbazone, m .p. 188— 190°) and  some l-keto-6-m ethoxy-5- 
m ethyl-1 ; 2 : 3 : 4 -tetrahydronaphthalene  (2 : 4 -d in itrophenylhydr- 
azone, m .p. 249— 250°). E quilenin  Me e ther w hen reduced and  

hydrolysed affords th e  keto-alcohol (A), m .p.
152— 153°, [a]f? +33-6° in  E tO H . T he re ­
action  is general on ly  for 2 -m ethoxynaphthal- 
enes; reduction  of 2 : 7-d im ethoxyphenanthr-
ene gives only th e  9 : 10-H2-derivative . (I)
and  M e l-N aO P rf-P rfO H  (in N 2) give (II), 
whereas (III) sim ilarly  yields 2-keto-5-methoxy- 
1 : 1 -  dimethyl - 1 : 2 : 3 :  i-tetrahydronaphthalene, 

m .p. 83— 85° (semicarbazone, m .p. 192— 194°; 2 : i-dinitrophenyl- 
hydrazone, m .p. 184°). A. T. P.

Structure of the bimolecular product formed by the action of acidic 
dehydrating agents on anhydroacetonebenzil. C. F . H . Allen and 
J. W . Gates, jun . (J. Am er. Chem. Soc., 1942, 64, 2123— 2127).— 
The substance previously (A., 1933, 1164) believed to  be 4 : 7-endo-
keto-3 : 3a : 5 : 6- is now considered to  be 4 : 7-endoAe/o-2 : 3 : 5 : 6-
tetraphenyl-3a : 4 : 7 : 7a-tetrahydroindenone (I), th e  rearrangem ent, 
>C Ph-C Ph!C H  > C H -C PhlC P h, occurring during th e  form­
ation  of (I) from  anhydroacetonebenzil [4-hydroxy-3 : 4-diphenyl- 
A2-cycfopentenone]. (I) consum es 2 M gM el, adding 1 mol. and 
giving 1 C H 4; w ith  M gR H al i t  gives only  (75— 85%) m onocarb- 
inols; add ition  occurs a t  C(1) ; th e  endo-CO enolises, reac ts with 
MgMel, and, a fte r decom p., ketonises. W ith  B r-A cO H  a t  100°,
(I) gives th e  4 : 7 :  7a-B r3-derivative, m .p. 229— 230°, converted  by 
MgMel in to  4 : 7 :  la-tribromo-l-hydroxy-2  : 3 : 5 : G-tetraphenyl-l- 
m ethyl- 4 : 7 -e n d o -a-hydroxyethylidene-3a  : 4 : 7 : Ta-tetrahydroindene
(II), m .p. 278° [consumes 2-7 MgMel, th en  regenerates (II)]. PC15 
converts (I) in boiling CeH , in to  a  C /j-derivative, m .p. 215°. By 
M gR H al and  th en  s tan d ard  reactions, (I) gives 1-hydroxy-i : 7-endo- 
keto-2 : 3 : 5 : G-tetraphenyl-\-methyl-, m .p. 262° [acetates, forms 
(prep, by  AcCl), m .p. 202° and  (prep, by  Ac20 - H 2S 0 4) m .p. 180°; 
derived 1 -chloride, m .p. 219°, and  1-bromide, m .p. 191°)], -2 : 3 : 5 : 6- 
tetraphenyl-l-a-naphthyl- (III), m.p. 295° (derived 1-bromide, m .p. 
233°), and  -1 : 2 : 3 : 6 : 6-pentaphenyl- (IV), m .p. 226° [acetate (prep, 
by  Ac20 - H 2S 0 4), m .p. 235°; derived 1-chloride, m .p . 216°], 
-3a : 4 : 7 : 7a-tetrahydroindene. 2 : 3 : 5 :  6-Tetraphenylindenone 
and  M gPhB r give 1-hydroxy-l : 2 : 3 : 5 : 6-pentaphenylindene  (87%), 
m .p. 220°, converted  b y  w arm  H B r-A cO H  in to  th e  1-bromide 
(89%), m .p. 203°. W ith  Zn d u st in  boiling A cO H  th is  gives a 
hydrocarbon, C39H 28, m.p. 280°, w hich is also ob tained  (w ith evol­
u tion  of CO and  H 20 )  from  (IV) a t  290— 310°, a rearran g em en t

OH

(A.)
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3H,,carbon C H  ° ne ° r  ° th e r reac tio n -
F tO H lrr,1̂  298°- B oth  oximes (loc. a t.)  01 (i; wu.u uum u6
from  r r r o K - r i i?1 ^ g e n e ra te  ( I ) .  Form ation  of 2-phenylquinohnc 
l«(U i i q h f H ‘C H :N Ph (nnimol. in boiling E tO H ) (Peine, A .;  
iso*, 1, 10*4)1 involves a  rearrangem en t analogous to  th a t  during 
the prep, of (I). 6 & R s  q.

Action of organomagnesium compounds on dianils of a^-diketones. 
Cyclisation of the a-anilinoketones obtained. (Mile.) M. G arry  (Ann. 
Chim., 1942, [xi], 17, 5— 99).— P a r tly  an  accoun t of w ork previously  
reviewed (A., 1939, I I ,  376). y-Anilino-8-anilo-y-m ethylbutane
[Me a-anilinofsopropyl ke tone  anil] (I), m .p. 66° [picrate, m .p. 150° 
(decomp.); A c  derivative , m .p. 242°], is hydrolysed to  th e  ketone
(II) [oxime, m .p. 142°, also ob tained  from  (I) and  N H ,O H , or from 
N0-CHMe-CMe2-O-NO, and  N H 2P h  (cf. K lingsted t, A., 1926, 44); 
semicarbazone, m .p. 182°; p icra te , m .p. 112°; Ac derivative , m .p. 
74°; methiodide (III) . m .p . 175° (decom p.)], which is reduced by  
Na-EtO H  to y-anilino-y-methylbutan-f3-ol, b .p . 149°/17 m m. (N- 
phenylcarbamyl deriva tive  phenylcarbamate , m .p. 191°; unstab le  
picrate, m.p. 110°). (-CM elNPh), (IV) w ith  M gM el in boiling C 6H„ 
gives fly-dianilino-jiy-dimethylbutane (V), m .p. 37°, b .p . 216— 217°/ 
12 mm. [sulphate, m .p. 190° (decom p.); dihydrochloride, m .p. — 190° 
(decomp.); picrate, m .p. 163°]. T he anil, m .p. 95° (softens from 
82°), b.p. 218— 219°/20 m m. (picrate, m .p. 143— 144°), of y-anilino- 
y-methylpentan-j8-one (picrate, m .p. 95°) and  y8-dianilino-y8-di- 
methylhexane, forms, m .p. 89° and  65° (probably  stereoisom erides) 
[the m ixture gives a  dihydrochloride, m .p. ~ 1 7 0 °  (decomp.), and a 
monopicrate, m .p. 138° (decomp, from  125°)], a re  p repared  from
(IV) and M gEtBr. y-A nilino-0-anilo-y-m ethylheptane (VI), m.p. 
74°, b.p. 225—230°/18 m m . [from (IV) and  M gBuaB r - E t20 ] ,  is 
hydrolysed (aq. HC1) to  th e  ke tone (VII), m .p. 86° [picrate, m .p. 
130°, also obtained from  (VI) and  picric acid]. H ydrolysis of the  
crude reaction p roduct also affords some N H P h B u  and  (probably) 
2 : 3-dimethyl-1-butylindole, b.p . 155— 160°/17 m m . (picrate, m .p. 
97°). MgBu“Br and (IV) in  C 6H , give e ¿-dianilino-e £-dim ethyl- 
decane [dihydrochloride, m .p. 135° (decom p.)]. (IV) and  C H 2P h -MgCl 
afford y-anilino-f3-anilo-8-phenyl-y-methylbutane, m .p. 100°, and 
thence the ketone (VIII), m .p. 74°, b .p . 208— 210°/16 m m. (picrate, 
m.p. 125°; oxime, m .p. 178°), reduced to  y-anilino-8-phenyl-y- 
methylbutan-f}-ol, b.p. 213°/14 m m . P h  a-anilino-a-phenylethyl 
ketone (IX), m.p. 142° (hydrochloride, m .p. 138— 142°; picrate, m .p. 
168°), is not obtained (cf. Cam eron, A., 1930, 345) from  P h a-chloro- 
a-phenylethyl ketone, m.p. 57— 58° (from COPh-CPhM e-OH and 
S0C12), and NH2Ph, w hereby (probably) P h a-phenylvinyl ketone, 
m.p. 52—57°, results. (•C PhfN Ph)2 and  M g E tl give p-anilino-a- 
anilo-afi-diphenylbutane, m .p. 183-5° (free ketone, m .p. 143°), w ith  
(mainly) COPh-CPhlNPh, NEI2P h , N H P h E t, B z2, N H P hB z, and 
BzOH. Absorption spectra  of m an y  of th e  com pounds are shown.
(II) with N H 2Ph (excess) and  N H 2P h,H C l a t  180°, w ith  a  little  
NH 2Ph,HCl a t 180°, or w ith  ZnCl2 a t  140°, gives 2 : 3 :  3-trim ethyl- 
indolenine, b.p. 110°/10 m m . [picrate, m .p. 155°; m ethiodide, also 
obtained by heating (III)], also p repared  from  (II) by  h eating  w ith  
a little N a2S 0 4 or N H 2Ph,H C l. NHPh-CM eEt-COM e sim ilarly 
yields 2 : 3-dim ethyl-3-ethylindolenine, b .p . 128°/22 m m., and  (VII) 
with a little N H 2Ph,H C l a t  180° affords 2 : 3-dimethyl-3-butylindol- 
enine, b.p. 142— 143°/17 m m . (picrate, m .p . 137°; methiodide, m .p. 
211°). (VIII) w ith N H 2P h  +  N H 2Ph,H C l a t  175— 180° gives 2 : 3- 
dimethylindole and a  little  C H 2P h -N H P h , b u t  w ith  ZnCl2 a t  180° 
affords 3-benzyl-2 : 3-dimethylindolenine, b .p . 188— 190°/18 mm. 
(picrate, m .p. 139°). (IX) and  N H 2P h  +  N H 2Ph,H C l a t  160— 165° 
yield one or o ther of th e  isom erides, 2 : 3-diphenyl-3- (X), m .p. 108° 
(no reaction w ith AcaO ; picrate, m .p . 155°), or 3 : 3-diphenyl-2- 
methylindolenine (XI), m .p. 145° (picrate, m .p. 210°); (XI) is  usually  
formed and conditions for p reparing  (X) are  n o t established. The 
methiodide, m .p. 188°, of (X) is converted  by  N a O H -E tO H  in to  
(probably) 2-hydroxy-2 : 3 -d iphenyl-l : 3-d im ethylindoline, m .p. 110°, 
whereas the  methiodide, m .p. 230°, of (XI) and  aq. N aO H  in E t20  
give 3 : 3-diphenyl-l-methyl-2-methyleneindoline, m .p. 101° (picrate, 
m.p. 178°). W ith  A c20 -N aO A c, (XI) affords \-acetyl-3 : 3-diphenyl-
3-meihyleneindoline, m .p. 138°. C yclisation of (IX) to  (XI) is  
effected b y  a  little  N H 2Ph,H C l a t  170— 180°, or b y  h eating  its  
hydrochloride to  190°. "(X) is synthesised from  Mg 2 : 3-diphenyl-
indolyl iodide an d  M el in  PhM e a t  90°, or from  th e  phenylhydrazone, 
m.p. 129— 131°, of C OPh-CHPhM e and  aq. HC1. A. T. P.

Action of alkaline reagents on the bimolecular product formed by 
the action of acidic dehydrating agents on anhydroacetonebenzil.
C. F. H . A llen an d  J .  W . G ates, ju n . ( / .  A m er. Chem. Soc., 1942, 
64, 2120— 2123).— 4 : l-endoK eto-2  : 3 : 5 : 6-te trapheny l- 
3a : 4 : 7 : 7a-te trah y d ro in d en o n e  (modified p re p .; 90%  yield) w ith  
boiling K O H -E tO H  gives 2 : 3 : 5 :  G-tetraphenyl-3a. : 4 : 7 : 7a-tetra- 
hydroindenone-l-carboxylic acid (I) (76% ), m .p. 275— 276° (no CO 
evolved) (anilide, m .p. 269°) (cf. A., 1933, 1164; 1937, I I ,  457), 
NaOMe or N aO E t gives sim ilarly  th e  M e, m .p. 193° [also obtained 
from (I) b y  C H 2N 2], and  E t  ester, m .p. 159— 160° (w ith some acid), 
respectively, of (I). T he esters are stab le  to  K M n 0 4-C 0 M e2, b u t
(I) w ith  K M n 0 4-a q .  K 2C 0 3 a t  85— 95° gives, b y  loss of H C 0 2H,
2 : 3 : 5 :  6-tetraphenyl-3a  : 4-dihydroindenone (II) (56%), m .p. 239__
240°,' w hich is also ob tained  from  2 : 3 : 5 :  6-te trap h en y l-3a : 7a-di- 
hydroindenone (III) (modified p re p .; 70— 75%  y ield ; cf. loc. cit.)

m .p. 298°
-K i®  (III) gives sim ilarly  a hydro- 

B o th  oximes (loc. cit.) of (I) w ith  boiling
by  H B r—AcOH a t  100° or H 2S 0 4—AcOH. (II) does n o t add 
(:CH-CO)20 , adds 1 MgMel (no gas), and  a t  300° is isom erised to  
2 : 3 : 5 :  6 -tetraphenylindanone (IV). W ith  M g P h B r-E t20  a t  
room  tem p ., followed by  aq. N H 4C1, (II) gives, b y  1 : 2- and  1 : 4- 
addition , respectively, 1-hydroxy-l : 2 : 3 : 5 : 6-pentaphenyl-3a. : 4- 
dihydroindene (V) (25% ), m .p. 233°, and  2 : 3 : 5 : 6 : 7-pentaphenyl- 
3a : 4 : 7 : 'la.-tetrahydroindenone (VI) (60%), forms, m .p. 178— 179° 
and  145— 146°; w hen dil. acid replaces th e  N H 4C1, a hydrocarbon, 
C38H 28 (VII), m .p. 222°, which does n o t add  (:CH-CO)20 , is isolated 
in stead  of (V). These resu lts prove th e  s tru c tu re  of (I). W ith  
M gPhB r an d  th en  aq. N H 4C1, (IV) gives 1-hydroxy-l : 2 : 3 : 5 : 6- 
pentaphenylindane, m .p. 228— 229° (decomp.), and  thence  (H 2S 0 4-  
AcOH) (V II); (III) gives sim ilarly  a  glassy carbinol and  th en  (VII). 
(VI) exists p a rtly  as th e  enol, since w ith  AcCl i t  gives an  acetate 
(70% ), m .p. 115° [consum es 2 MgM el w ith o u t evolution  of gas; 
subsequen t hydrolysis regenerates (VI)], and  w ith  MgMel gives
0-67 C H 4; i t  gives no oxime, does n o t reac t w ith  (XH-CO)20 , and 
w ith  Br-CHC13 affords th e  7a-B r-derivative, anhyd ., m .p. 218— 
219°, an d  + C 6H 6, softens a t  ~ 1 4 4 °, m .p. 234° [w hence (VI) is 
regenerated  by  MgMel (1 mol. consum ed; no C H 4 evolved)], which 
is unaffected b y  C6H 5N, KOAc, H B r, AcCl, or Br. Some of th e  
above reactions necessitate  allylic  rearrangem ents. R . S. C.

D eeahydronaph tha lene-1 : 5-dione and  2 : 2 '-diketodicvc/opentyl.
B. J . F . H udson and  (Sir) R . Robinson (J .C .S ., 1942, 691— 693).—  
E t  a-brom oadipate and  Ag pow der a t  140— 160° give E tt octane- 
a&ed-tetracarboxylate, b .p . 192— 195°/0-2— 0-3 m m ., converted  .by 
K  (not Na) in  PhM e a t  room  tem p ., followed b y  hydrolysis w ith  
aq. E tO H -H C l, in to  2 : 2'-diketodicyclopentyl (I), m .p. 67— 69° [¿¿s- 
2 : 4-dinitrophenylhydrazone, m .p. 230— 240° (decomp.)], co n tam in ­
ated  w ith  (probably) (III) (below). M ethylation  (N aN H 2-M e I-  
E t 20 )  of (I) gives a M e 1 derivative, b .p . 175— 185°/14 m m . [di- 
oxime, m .p. 207— 211° (decomp.)]. (I) is p repared  (2— 4%  yield) 
in  a  p u rer form  b y  hydrolysis (aq. N aO H -E tO H ) of th e  p roduct 
from  E t  sodiocycfopentanone-2-carboxylate and  I in E t 20 .  H y d ro ­
genation  (R aney N i in  E tO H ) of 1 : 5-C10H 6(OH )2 a t  150— 200°/ 
120 a tm . gives m ixed decahydro-a-naphtho ls («s-form , m .p. 92—  
94°, isolated) and  5— 8%  of x-decahydronaphthalene-1 : 5-diol (II), 
m .p. 130— 150° [a form, m .p. 159— 161°, p robab ly  a  stereoisom eride 
of th a t  described by  C am pbell et al. (A., 1942, II , 90), is described]. 
Use of Cu chrom ite as ca ta ly s t gives m ain ly  phenolic p ro d u c ts ; 
5 : 6 : 7 :  8 -te trahy d ro -l-n ap h th o l, m .p. 65°, and  a  substance, m .p.
165— 170° (acetate, m .p. 129— 131°), are isolated. (II) and  C r0 3-  
aq. AcOH a t  0° to  room  tem p, yield 10% of decahydronaphthalene- 
1 : 5-dione (III) (probably trans), m .p. 165— 167° [bisphenylhydrazone
(IV), m .p. 230°], or a  m ix tu re  of (III) and  th e  cis-form, m .p. 68— 
72° [bisphenylhydrazone (V), m .p. 172— 173° to  a  gum, becom ing 
clear a t  208— 210°]; m ix tures are converted in to  (III) b y  AcOH a t  
100° (6 hr.). (V) and aq. HC1 or E tO H -H C l yield 3 : 4 : 7 : 8 : 9 : 10-
hexahydronaphtha( 1 : 2 : 5 : 6)-bis-(2 : 3)-indole, m .p. 312—-316° (de­
comp.) ; (IV) sim ilarly  yields a  substance, m .p. 292— 296° (decomp.).

A. T. P.
H om ogeneous catalysis and solvent effects in  or diene synthesis.

— See A., 1943, I , 21.
A lkylation of 1 : 4-naphthaquinones w ith  esters of quadrivalent 

lead. L. F . F ieser and  F . C. Chang (J. A m er. Chem. Soc., 1942, 64, 
2043— 2052).— Pb(O A c)4 in  boiling A cOH introduces Me ad jacen t 
to  a  CO of 1 : 4 -naphthaquinone or its  a lky l derivatives, th e  reaction 
being m uch accelerated  by  presence of a  prom oter, e.g., C H 2(C 02H )2, 
MeOH, etc. (cf. below). 2-M ethyl-5 : 8 -dihydro-l : 4 -naphthaquino l
(I) etc. prom otes its  own m ethy lation . Use of RCOaH , a  prom oter, 
and  an  excess of P b 20 3 leads to  in tro d u c tio n  of R . (I) (im proved 
prep.) or th e  derived H 2-quinone w ith  Pb(O A c)4 in  boiling AcOH 
gives 2 : 3 -d im ethy l-l : 4 -naph thaqu inone  (II) (up to  28% ) (quinol 
diacetate, m .p. 190— 190-5°). 2-M ethyl-l : 4 -naphthaquinone (III) 
is slow ly affected b y  th is  trea tm e n t, b u t is rap id ly  converted  in to
(II) if in te rac tio n  occurs in  presence of C H 2(C 02H )2 (49% yield), 
C H M e(C 02H )2, C H 2A c-C 02E t, C H E tA c-C 02E t  (46% yield), MeOH, 
or ta rtro n ic  acid, b u t CMe2(C 02H )2, C H 2(C 02E t)2, C H P h3, cyclo- 
pen tad iene, an d  acenaph thene  are ineffective. o-X yloquinone and  
(CH2X M e)2 in  boiling E tO H  give 2 : 3 : 6 :  l-tetramethyl-5  : 8 : 9 : 10- 
tetrahydro-1 : 4-naphthaquinone, m .p. 105— 106-5°, isom erising to  
2 : 3 : 6 :  7 -tetram ethy l-5  : 8 -d ihydro-l : 4-naphthaquino l, m .p. 269— 
270-5° (lit. 232°), oxidised b y  C r0 3 or Pb(O A c)4 to  2 : 3 : 6 : 7 -tetra- 
m ethyl-1 : 4 -naphthaquinone, m .p. 169-5— 170° (lit. 167— 168°) 
(quinol diacetate, m .p. 216— 217°), which is also o b ta ined  from  
2 : 6 :  7-trim ethyl-5  : 8 -d ihydro-l : 4 -naph thaqu ino l b y  Pb(O A c)4 
in  boiling AcOH. 2-M ethyl-3-ethyl-l : 4 -naphthaquinone, m .p. 
72— 72-6° (quinol diacetate, m .p. 106-—108°, resolidifies, rem elts a t
116— 117°), is ob tained  from  (III) b y  E tC 0 2H , P b 20 3, an d  
CH 2A c-C 02E t  a t  100° or from  1 : 2 :  4 -O X 10H 5E t:O  b y  Pb(O A c)4-  
A c 0 H -C H 2(C 02H )2. W ith  R C 0 2H , P b 2Os, an d  a  p rom oter a t  100° 
to  120— 130° (III) gives sim ilarly  2-methyl-3-n- (IV) (47% ), m .p. 
65— 65-4°, sublim es a t  53— 5 8 °/l m m . (quinol diacetate, m .p . 93-5—  
95°), and  -3-iso-propyl- (V) (59% ), m .p. 110— 111-2° (quinol diacetate, 
m .p. 115— 116°), -3-n-heptyl- (34% ), m .p. 80-4— 80-8°, sublim es a t  
70— 76°/l m m . (quinol diacetate, m .p. 64— 65°), -3-benzyl- (65%  
crude), m .p. 108— 108-5°, sublim es a t  80 °/l m m . (quinol diacetate, 
m .p. 163— 164-5°), an d  -3-j8-phenylethyl- (14-5%), m .p. 73— 73-5°
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(quinol d iaceta te , m .p. 140-6— 141-2°), -1 : 4-naphthaquinone. 
1 : 2 :  4-O:C10H 5P r“:O, m .p. 40-5— 41° (lit. 39— 39-5°), w ith  Pb(O A c)4 
an d  C H 2(C 0 2H )2 in boiling AcOH (not a t  100°) gives (IV). j8-
Naphthyldimethylcarbinol (prep, from  2-C10H ,,COMe b y  MgMel), 
m .p. 65— 65-5°, could n o t be reduced. 2-C10H ,P r f  (prep, b y  a 
Friedel-C rafts reac tion ; 14% yield) w ith  C r0 3 gives 1 : 2 : 4 -  
O:CloH 5Pr0:O, an  oil, which w ith  P b (0 A c)4-C H 2(C 02H )2-A c 0 H  
gives (V). M.p. are corr. R. S. C.

Alkylation of p-quinones by acyl peroxides. L. F . F ieser and  
A. E . Oxford ( / .  Amer. Chem. Soc., 1942, 64, 2060— 2065).— In te r ­
action  of 1 : 2 : 4-O!C10H 5MelO (I) w ith  Pb(O A c)4 (excess) in AcOH 
a t  90— 100° is prom oted by  MeOH, H 20 , P rfO H , BuyO H  (induction 
period), Pr02O, C6H 6, PhM e, eyc/ohexane (II), and  m-C8H 18, th e  
p roducts being 1 : 2 : 3 :  4-OlC10H 4Me2lO, 0 O 2, an d  (?) C2H 8- I n 
absence of (I), all th e  prom oters except BuyOH cause decomp, of 
Pb(O A c)4 in  AcOH, relative efficiencies being C6H 6 >  (II) >  
C 8H 18 >  PhM e. The (II) is largely unchanged; th e  decomp, of 
Pb(O A c)4 even tually  ceases b u t is re sta rted  by  adding m ore ( I I ) ; 
Pb(O A c)4 is unchanged in  (II) alone and  th en  does n o t m ethy late  
( I ) ; Pb(O Ac)2 form ed m ay be p a rtly  responsible, since i t  re ta rd s 
th e  reaction  of (I) w ith  Pb(O Ac)4 in A cO H -PhM e-(II). D iacyl p er­
oxides (best, 1 mol.) in  AcOH a t  90° a lky la te  m any  quiñones, no 
prom oter being req u ired ; th e  acyl m ay  be u n sa tu ra te d ; th e  reac t­
ing quinone m ay be su b stitu ted  by  a lower alkyl, Br, or OH, b u t 
no t by  OMe or h igher a lk y l; aroyl and  aracy l peroxides are con­
sum ed b u t give no or indefinite products. T hus are prepared  : 
from  (I), 2-methyl-3-pentadecyl- (60%), m .p. 95— 97°, -3-heptadecyl- 
(60%), m .p. 96°, -3-Aa-heneicosenyl- (? m ixed isomerides) (small 
yield), m .p. 39— 81°, -3-norchaulmoogryl- (40%), softens a t  57°, 
m .p. 65— 68°, -3-Al-decenyl- (40%), m .p. 68°, and  -3-Aa-hexadecenyl- 
(25% ), m .p. 72-— 73°, -1 : l-naphthaquinone; phthiocol (50%) from 
1 : 2 : 4-OlC10H 6(O H )lO ; 2-pentadecyl-l : l-naphthaquinone  (small 
yield), m .p. 71— 72°, from  1 : 4-O!C10H 6!O ; duroquinone (small 
yield) and  2 : 3 :  5-trimethyl-6-pentadecyl-l : 1-benzoquinone (25%), 
m .p, 74°, from  1 : 2 : 3 : 5 : 4-0:C„HM e3: 0 ; 1 : 2 : 3 : 5 : 4-
0 :C 6H M e(0M e)2:0  from  1 : 2 : 6 :  4 -0 :C 6H 2(0M e)2: 0 ;
1 : 3 : 6 : 2 : 5 : 4-0!C 6P h 2(0 H )2!0  (very little) and  2 : 5-dihydroxy-
3-pentadecyl-l : i-benzoquinone (small yield), m .p. 136— 138°, from 
1 : 2 : 5 :  4-0 :C 6H 2(0 H )2: 0 ; 1 : 2 : 3 : 5 : 6 : 4 -0 :C 6MeBrs:0  (with
H 2-P d -B a S 0 4—NaOAc gives toluquinol) (68%) from  1 : 2 : 3 : 5 : 4- 
o : c 6H B r3:o . R . S. c.

Celastrol. Spectrographic characterisation and colour tests. L. F.
Fieser an d  R. N. Jones ( / .  Amer. Pharm . Assoc., 1942, 31, 315—  
317).-—The u ltra -v io le t absorption  spectra  of celastrol (I) and  
m ethylcelastrol indicate /3-naphthaquinonoid structu res. Colour 
reactions w ith  aq. E tO H -N a H S 0 3, boroacetic anhydride, and 
CN ,CH 2‘C 0 2E t-N H 3-E tO H  indicate th a t  (I) is an  8-hydroxy-3 : 4- 
dialkyl-1 : 2 -naphthaquinone and  m ay be -the 2-m ethyl-3-hydro- 
geranyl (or hom ohydrogeranyl) derivative. F . O. H.

“  Naphthylidenesulphanilamide ”  derivatives. F. Irrev erre  and  
M. X . Sullivan ( / .  Amer. Chem. Soc., 1942, 64, 2230— 2231).— T rea t­
ing p -N H 2-C6H 4-S 0 2-NH 2 (I) in H 20  w ith  1 : 4 :  2-O:C10H 6(SO3Na):O 
a t  ~ 5 0 — 60° (later 0°) gives 3-hydroxy-l : l-naphthaquinone-l-p- 
sulphamylan.il, m .p. 271-—-273°; (I) w ith, successively, 1 : 4 : 6 : 2- 
OIC10H 4(SO3N a)2lO, H 20 2, and NaCl a t  room  tem p, (later 0°) gives 
N a  3-hydroxy-l : l-naphthaquinone-l-p-sulphamylanil-7-sulphonate, 
and  w ith  1 : 2 :  4-O:C10H 5(SO3K):O a t  ~ 7 0 °  and  th en  HC1 a t  30° 
(later cooling a t  0°) gives 3-p-sulphamylanilino-2-sulpho-l : 4- 
naphthaquinone-l-p-sulphamylanil, m .p. 276— 278°. R . S. C.

Naphtol AS series. VII. Synthetic experiments. IV. 2- 
Hydroxy-3-naphthoyl derivatives of aminoanthraquinones. R. V.
B hat, (Miss) K. D. G avankar, an d  K. V en kataram an  ( / .  In d ian
Chem. Soc., Ind . E d., 1942, 5, 171— 177; cf. A., 1942, II, 405).—
1-2'-Hydroxy-3'-naphthoylaminoanthraquinone, m .p. 240— 241° 
(acetate, m .p. 261— 262°; benzoate, m .p. 225— 226°; p -toluene- 
sulphonate, m .p. 288— 289°), is p repared from  1-am inoanthraquin- 
one (I) and  2 : S-O H 'C^H a'CO Cl in boiling PhN O a. 1 : 4-Diamino- 
an th raqu inone  sim ilarly  affords 1 : 4-íZ¿-(2'-hydroxy-3'-naphthoyl- 
amino)anthraquinone, m .p. 290— 291° [diacetate, m .p. 285— 286° 
(decom p.); dibenzoate, m .p. 249— 250°; di-p-Joluenesulphonate, 
m .p. 225— 226°], b u t  1 : 5 -d iam inoanthraquinone sim ilarly  yields
l-am ino-5-(2/-hydroxy-3'-naphthoylamino)anthraquinone, m .p. 278—  
279° [Ac¡¡ derivative, m .p. 325° (decomp.)], insol. in  N aO H -E tO H  
a t  60°. 1-p-Nitrobenzamidoanthraquinone, m .p. 280— 281° [from 
(I) and  p -N 0 2-C6H 4-C0Cl in PhCl a t  150°], is reduced by  Fe and  a 
little  AcOH to  th e  N H 2-derivative, m .p. 336— 337°, converted in to
l-p -2 ' -hydroxy-3'-naphthoylaminobenzamidoanthraquinone, m .p.
349— 350°. Clear solutions are n o t ob tained w ith  th e  com pounds 
and  aq. alkali. D yeing tr ia ls  (as v a t d y e s ; also a fte r developm ent) 
are recorded. A. T. P.

IV.— STEROLS AND STEROID SAP0GENINS.
Recovery of sterols.— See B., 1943, I I I ,  21.
Beech bark (Fagus silvática). III. E. Clotofski and  W . H err

(Ber., 1942, 75, [£ ] , 237— 243).— E x trac tio n  w ith  ligh t petro leum

and concn. of th e  e x trac t causes th e  separation  of a  m ix tu re  
isomeric fa tty  alcohols and  paraffins, a  c o m p o u n d  I), m .p.
292°, [a]jf +56-3° in CHC13, and  a stero l (II) isolated by .P P ^ mw.1̂  
digrtonm  and  also obtained w ith  arachidic and  resin  a.cid irom  rne 
ligh t petro leum  m other-liquors. (I) gives th e  Salkow sai ana 
L ieb erm ann-B urchard  reactions. I t  could n o t be  recovered un ­
changed by  hydrolysis of th e  acetate, m .p. 271°, formate^ m p  181 , 
or benzoate, m .p. 118— 122°. I t  is hydrolysed b y  C jH jp O H -H C l 
to  a compound, C29H 480 2, m .p. 232° (diacetate, m .p. 273°), which is 
neu tra l an d  does n o t con tain  IC O ; a  sugar residue is n o t removed 
by  hydrolysis. (II), C21H 40O (-fE tO H ), m .p. 134°, [a]D —31-25°in 
CHCI3, is identical w ith  th e  sterol isolated by  Zellner (A., 1926, 
1281) b u t n o t w ith  stigm astero l. T he acetate (III), m .p. 121— 122°, 
[a]p8 —32-4° in CHC13, dibromoacetate, m .p. 123— 124°, benzoate, m.p. 
141-5°, p -nitrobenzoate, m .p. 187°, and  allophanate, m .p. 258°, are 
described. O xidation of (II) by  Al(OBuy)3 in COMe2—C6H , affords 
th e  ketone, C24H 380 , m .p. 103°; th e  corresponding semicarbazone, 
m .p. 248° (decomp.), is reduced (W olff-K ishner) to  th e  hydrocarbon, 
C24H 40, m .p. 77— 78°. H ydrogenation  [P d -C  in  E t 20 -A cO H  (1 : 1)] 
yields th e  d ihydrostery l ace ta te , m .p. 130-5°, hydrolysed to  the 
dihydrosterol, m .p. 138°. The presence of one double linking is con­
firmed by titra tio n  w ith  Br. H, W.

Chemical behaviour of cafesterol. P. N. C hakravorty  and M. M. 
W esner (J. Am er. Chem. Soc., 1942, 64, 2235).— D ata  in th e  literature 
(W ettstein , A., 1942, II , 198, 371; S lo tta  et al., A., 1939, II , 18) 
are corr. Cafesterol (I) does n o t con ta in  an  arom atic  ring, since 
w ith  H N 0 3 i t  gives only  a non-acidic N 0 2-com pound, m .p. 220— 
230°. I t  con ta ins reactive, con jugated  e thy len ic  linkings : with 
(:CH-CO)20  in C6H 6 a t  room  tem p, or slightly  w arm  it  gives an 
adduct, m .p. 185— 192°, b u t decom p, occurs in  boiling C6H 6. In 
E tO H  it absorbs 2 H 2 (20%  Pd-C ), giving a  H 4-derivative, m.p.
153— 155°; th is  and  its  aceta te, m .p. 150— 152°, give no colour 
w ith  conc. HC1 in E tO H . N a -E tO H  or -C 5H u -OH reduces (I) to 
a p roduct, m .p. 153— 156° (with conc. H C l-E tO H  gives a stable 
purp le  colour) [acetate, m .p. 162— 165° (yellow-orange colour with 
HC1), which w ith  (:CH-CO)20  gives an  adduct, m .p. 185° (no colour 
w ith  HC1)]. No details are given. R. S. C.

Preparation and dehydration of diphenyl-6-methoxy-i-norcholenyl- 
carbinol. B. Riegel, M. F . W . D unker, and  McC. J. Thom as (/. 
Am er. Chem. Soc., 1942, 64, 2115— 2120).— M e 6(a)-methoxy-i- 
cholenate (prep, from  Me 3-p-toluenesulphonyloxy-A 5-cholenate and 
KOAc-M eOH), a syrup, [a]!,1 +44-1° in CHC13, w ith  M gPhB r- 
E t20  and  th en  aq. N H 4C1 gives diphenyl-3(a)-methoxy-i-norcholenyl- 
carbinol (I), m .p. 139— 140-2°, [a]f,7 +43-9° in  CHC13. Me 3- 
hydroxy-A 5-cholenate w ith  an  excess of M gPhBr gives diphenyl-
3-hydroxy-Ai-norcholehylcarbinol (II), softens a t  95°, m elts (effer­
vescence; ? dehydration), resolidifies a t  108°, rem elts a t  169-4—- 
172-2° [3-p-tolaenesulphonate (III), m.p. 143-2— 144° or (? loss of 
H 20 )  m .p. 62°, resolidifies, rem elts a t  136— 137°]. KOAc-M eOH 
converts (III) in to  (I). (II) or its  3-acetate (prep, b y  Ac20 - C 5H 5N), 
m .p. 163-2— 165-5° (lit. 172— 172-5°), in  boiling A c20 -A cO H  or 
AcOH gives 3-acetoxy-21 : 21-diphenyl-Ai:23-choladiene (IV), m.p.
166-6— 167-4°, also obtained from  (I) by  boiling AcOH. H ydro­
lysis of (IV) by boiling N a O P r°-P r0OH (later add ition  of H sO) or 
by  activated  A120 3 in boiling xylene gives 3-hydroxy-21 : 21-diphenyl- 
Ai:23-choladiene, m .p. 173— 174°, th e  3-p-toluenesulphonate, m.p. 
130-6— 131-5°, of which w ith  K O Ac-M eO H gives aa-diphenyl-j3-6(a)- 
methoxy-i-bisnorcholenylethylene (V), m .p. 109-1— 110-1°, [a]j? +67-8” 
in CHC13 [w ith Ac20 -A cO H  gives (IV)]. W ith  I in boiling xylene,
(I) gives (?) diphenyl-3-iodo-As-norcholenylcarbinol, m .p. 168-2— 
169-4°. A ctivated  A120 3 and  (I) in boiling xylene give (?) aa-di- 
phenyl-f3-6(p)-methoxy-i-bisnorcholenylethylenc (VI), m .p. 161-8— 163°, 
[«]» —38-6 ± 2 °  in  CHC13 [w ith Ac20 -A c O H  gives (IV)]. Me 3- 
methoxy-Ak-cholenate (prep, from  th e  3-J>-toluenesulphonate by  boil-
ing MeOH), m .p. 109-2— 109-6°, [a]|2 — 44-6° in  CHC13, with
M gPhB r (excess) gives diphenyl-3-methoxy-A6-norcholenylcarbinol, 
m .p. 164-8— 165-9°, dehydrated  by  boiling AcOH to  3-methoxy-

ÇHM e-CHj-CHICPh, 24 : 24:~dtP h e n ^ 3-™-choladiene, 
m .p. 114-5— llo -3

n
m b

j

(? VII), m .p. 162- 
b y  boiling AcOH.

11-55 ±0-66° in CHC13, which 
is also ob tained  from  (V) or (VI) 
b y  boiling H 2S 0 4-M e0 H . With 

(VII.) ac tivated  A120 3 in boiling
xylene, (V) gives a hydrocarbon 

163°, [a]“  —18-5° in  CHC13, converted  into (IV) 
M.p. are corr. R. S. C.

Marine products. XII. Oxidation of poriferasterol. A. M. Lyon
an d  W . B ergm ann (J. Org. Chem., 1942, 7, 428— 431).— Porifera­
sterol is oxidised by  Al(OPr0)3 in boiling PhMe-eycZohexanone to 
poriferastenone, m .p. I l l — 112-5°, [a]|? +56-7° (2 : 4-dinitrophenyl- 
hydrazone, m .p. 231-8— 234-5°; semicarbazone, m .p. 229— 230°). 
T rea tm en t of poriferasteryl ace ta te  (I) w ith  1 mol. p roportion  of 
B r and  th en  w ith  0 3 gives 3(|3)-hydroxybisnorcholenic acid, m.p. 
291— 292° (decomp.) [Me ester, m .p. 140— 141° (acetate, m.p. 
137-5°)]. O zonisation of (I) gives a  C , fragm en t isolated as the 
2 : 4-dinitrophenylhydrazone, C13H 180 4N 4, m .p. 113— 114°, [a]j]6 ±0°.
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C lionasterol is shown to  be 22 : 23-dihydroporiferasterol. M.p. are 
corr. H . W.

Derivatives of oestrone containing oxygen at C<, . M. N. H uffm an 
(/• Am er. Chem. Soc., 1942, 64, 2235— 2236).— 16-Oximino-oestrone
(I) and  Zn in  A cOH give m ixed a-ketols (A), including a 16-hydroxy- 
cestrone, m .p. 234— 237°, [a]?,95 - 1 0 2 °  in E tO H  [benzoate, m .p. 
241-5— 243-5°; oxime, m .p. 222-5— 223°; Me ether, m .p. 174—  
177° (oxime, m .p. 175— 177°)]; H 2- P t 0 2 reduces (A) to  mixed
triols, including an  cestriol, m .p. 267— 269°, [a]??'5 + 8 8 °  in E tO H  
(Me ether, m .p. 141— 142°; triace ta te , m .p. 152°). (E strone Me 
ether gives m ixed a-ketols, oxidised b y  Cu(OAc)2 to  16-keto-oestrone 
Me ether, m .p. 176— 178°, th e  dioxim e, m .p. 230°, of w hich is also 
obtained from  th e  Me e th e r of (I) and  N H 2O H . 16-Keto-oestrone- 
dioxime, m .p. 230— 231°, w ith  Cu(OAc)2-E tO H  gives a h ighly  
coloured Cu com plex, sol. in  CHC13, b u t no coloured Ni or Co com ­
plex. No deta ils are given. R. s. C.

Sterols. CLI. Rearrangement of 17 : 21-dibromoa//opregnan-3(/3)-
ol-20-one acetate. R . E . M arker, H . M. Crooks, ju n ., R. B. 
Wagner, and E . L. W ittbecker. CLII. Rearrangement of 16 : 17-
dibromopregnan-3(/9)-ol-20-one. R . E . M arker, R. B. W agner, and
E. L. W ittbecker ( / .  Am er. Chem. Soc., 1942, 64, 2089— 2092, 
2093— 2097).— CLI. aZZoPregnan-3(/S)-ol-20-one (I) and  B r (1 mol.) 
in AcOH a t room tem p, give th e  17-B r-derivative (II), m .p. 93—  
96°, which w ith  Fe d u st in AcOH a t  100° or H 2- P d - B a S 0 4 in 
C5H 6N -dioxan a t  40 lb. regenerates (I) and  w ith  boiling C5H 5N gives 
A16-uZZopregnen-3 (/3) -ol-20-one. 3 (/S) - AcetoxyaZZopregnan-20-one
(III) gives sim ilarly l7-bromo-3(f})-acetoxya.l\opregnan-20-one (IV), 
m.p. 155°, converted in to  (III) b y  H 2- P d - B a S 0 4 in M eO H -d ioxan- 
C5H 5N a t 40 lb. and  b y  boiling C 5H 5N  in to  3(j3)-acetoxy-A l6-allo- 
pregnen-20-one [w ith Zn d u st in AcOH gives (III)]. ' C r0 3-A cO H  
at room temp, oxidises (II) to  a  m ix ture , w hich w ith  boiling C5H 5N 
or KOAc-AcOH gives A16-a//opregnene-3 : 20-dione (V) and  w ith  
Fe dust in AcOH a t 100° gives aZZopregnane-3 : 20-dione [obtained 
from (V) by Zn dust in AcOH a t  100°]. 2 mols. of B r w ith  (III)
or 1 mol. with (IV) in AcOH a t  40° gives l 7 : 2\-dibromo-3(fS)-acetoxy- 
allopregnan-20-one, m .p. 174°, converted  by boiling K O H -M eO H  
into 3(fi)-hydroxy-A17 allopregnen-21 -oic acid (VI), m .p. 249°. 
The derived OAc-acid w ith  0 3—CHC13 an d  th en  h o t K O H -M eO H  
gives isoandrosterone (isolated as sem icarbazone). O xidation of 
(VI) by Al(OBuy)3-COM e2- C 6H 6 an d  th en  reduction  by  Al(OPr0)3-  
Pr0OH gives 3(a)-hydroxy-A17 W>-a\\opregnen-2l-oic acid, m .p. 232— 
235°, converted by  0 3-C H C l3 etc. in to  androsterone. cyc/oHexyl 
Me ketone with Br a t  0° and  th en  K O H -E tO H  a t  room  tem p, gives 
cyr/ohexylideneacetic acid.

CLII. 3(/3)-Acetoxy-A16-pregnen-20-one w ith  B r-A cO H  gives the  
dibromide, m.p. 137— 140°, whence it  is regenerated  by  H 2- P d -  
B aS04 in C5H 5N -d ioxan  a t  3 a tm ., boiling  C 5H 5N, N al-M eO H , 
or KOAc-AcOH, and  which w ith  boiling  K O H -M eO H  gives 3(/3) - 
hydroxy-A ^W -pregnen^l-o ic  acid (VII), m .p. 254— 256° (decomp.) 
(acetate, m.p. 161— 163°), and  its  M e  es te r (VIII), m .p. 153— 156° 
[acetate (IX), m.p, 103— 105°; also p repared  from  (VII) by C H 2N 2]. 
H 2- P t 0 2 a t 3 atm . reduces (VII) to  3(/3)-hydroxypregnan-21 -oic acid
(X) (aceta te; M e  ester (XI), m .p. 141— 143° [acetate (XII), m .p. 
105— 106°]} and (IX) to  (XII). W ith  0 3-C H C l3 or K M n 0 4-K O H  
a t 0°, (VII) gives setiocholan-3(/3)-ol-20-one. W ith , successively, 
Al(OPrZq3-COM e2-PhM e, A l(O P rf)3—Pr£O H , rem oval of p recip itable 
material by  digitonin , an d  0 3-C H C l3, (VIII) gives setiocholan-3(a)-
ol-17-one. N a-B -C 5H 41-OH an d  th en  K O H -M eO H  converts (VII) 
or (X) in to  3(a)-hydroxypregnan-2\-oic acid, m .p. 224— 226° [Me 
ester, m.p. 118— 119° (acetate, m .p. 85— 87°)], oxidised by  0 rO 3-  
AcOH to  3-hetopregnan-2\-oic acid, m .p. 170— 172° (Me ester, m.p. 
121— 123°), whence i t  is reg en era ted  by  H 2- P t 0 2 in d ioxan a t  
3 atm . N a -E tO H  reduces (XI) to  pregnane-3(/3) : 21 -diol, m .p. 
164— 166° (diacetate, m .p . 76— 79°; pregnane-3(a) ; \1-diol, m .p.
205— 206°, is sim ilarly  p repared . R. S. C.

Y.— TERPENES AND TRITERPENOID SAPOGENINS.
Reactions of j8-pinene. II. W ith selenium  dioxide in acetic acid

W. D. S ta llcup  an d  J . E . H aw kins ( / .  A m er. C him . Soc., 1942, 64 
1807— 1809; cf. A., 1942, I I ,  178).— (i-Pinene and  S e 0 2 in Ac20  
(less good, AcOH) give p inocarvy l ace ta te  (I) w ith  some carvopinone
(II), p inocarvone ( in ) ,  and , in  AcOH, p inocarveol (IV); th e  am oun t 
of S e 0 2 used is o f  m inor im portance. SeOa in boiling E tO H  con­
verts (IV) m ain ly  in to  (II). H y d rogenation  (P d -C ; cycfohexane; 
100°/1200 lb.) of (IV) gives ¿-cis-pinocam pheol, m .p. 55-5— 56°, 
[a]g> + 3 9 °  in E t20 ,  of (I) gives ¿-ets-pinocam phyl aceta te, b.p.
80— 82°/2— 3 m m ., 227— 228° (corr.)/760 m m., [a]f>5 + 2 3 °, of (II) 
gives /-¿nwzs-pinocamphone (V), b .p . 212° (corr.), [a]!,3 -1 3 -5 °  [sem i­
carbazone, m .p. 227-5— 228° (corr.)], an d  of (III) gives a  pino- 
cam phone, b .p . 75°/2— 3 m m ., an —29° (^-sem icarbazone, m .p. 
185°). T he m ethod  of fo rm ation  an d  s tru c tu re  of th e  ketones are 
discussed. R . S. C.

P r e p a r a t i o n  a n d  p r o p e r t i e s  of c a m p h o r m o n o a m i d e s .  M. Delepine 
(A nn . Chim ., 1942, [xi], 17, 171— 178).— d-a- (combines w ith  E tO H , 
COMe2, b u t n o t w ith  H 20 )  and  ¿-/3-camphoramide have vals. of

[a]n of + 2 5 °  and  +73-2°, respectively, in E tO H . isoCamphoric 
acid and  SOCl2 a t  room  tem p., followed by N H 3- E t 20 ,  give 1-a-iso- 
camphoramide, m .p. 193°, [a]n —46-4° in E tO H , Z-isocamphordi- 
am ide m onohydrate, m .p. 132°, [a]D —37-8° in H 20  (anhyd., [a]D 
— 41-25° in H 20 ) ,  and  a  n eu tra l substance, C 10H 16ON2, m .p. 187°,
[ 0 ] d  —82-8° in E tO H . /-/3-isoCamphoramide (modified prep.), new  
m .p. 171° (block), has [a ]D —51-4° in E tO H . Z-isoCamphoric acid 
is converted in to  th e  Z-a-Et ester, and  thence by  SOCl2 in to  its 
/3-acid chloride, which w ith  N H 3- E t 20 , followed b y  aq". N H 4C1, 
yields E t a-isocamphorale ft-amide, m .p. 121°, [a]n —51-5° in E tO H  
(corresponding Me ester, [a]D —63-2° in  E tO H ). ¿-Cam phoric acid 
and  SOCl2, followed by  N H 3- E t 20 ,  yield (mainly) cam phoric 
anhydride and  ¿-a-cam phoram ic acid, d-a-, m .p. 248° (block), 
[a ]n  +37-3° in E tO H , and  ¿-/3-cam phorm ethylam ide, m .p. 178° 
(block), [a ]o  +65-9° in  E tO H , are prepared. A. T. P.

Hydrolysis of amides. M. Delépine and  M. Badoche (Compt. 
rend., 1942, 214, 588, 591, and  A n n . Chim., 1942, [xi], 17, 183— 
212).— ¿-C H PhE t-C O -N H 2, m .p. 81°, [a]D +52-6° in E tO H , and 
2n-HC1 a t 100° (bath) give th e  ¿-acid, whereas boiling 2N-NaOH 
affords a lm ost en tirely  th e  r-acid owing to  racém isation of the  
am ide p rio r to  hydrolysis. A lthough ¿-C H PhEt-C O -N H Ph, m .p.
81-5°, [a ]D + 102° in E tO H , is stab le  to  boiling 2n-HC1, boiling 
2N-NaOH (4 hr.) causes p a rtia l racém isation ; E tO H -N aO H  (21 hr.), 
gives inactive acid -f  anilide. r-N H 2-CHPh-CH(OIT)-CO-NH2 and 
aq. B a(O H )2 yield tw o r-acids, m .p. 240° (block) and 290° (block) 
(10%), b u t 2n-HC1 causes little  isom érisation, giving m ain ly  the  
form er. ¿-a-C am phoram ide (I) and  boiling H 20  give ¿-cam phoric 
acid (II), [a ]D +48-8° in E tO H , and  cam phoric anhydride  (62-5% con- 
version) ; th e  /3-amide (III) sim ilarly  gives some anhydride and 
p robab ly  some a-amide. Cam phoric acid and  boiling H 20  yield 
no anhydride  ; th e  la tte r  reacts slowly w ith boiling H 20 . A m ixture 
of (N H 4)2 cam phorate, anhydride, and  H aO in  a  sealed tu b e  a t  100° 
affords some a-am ide. (I) and  boiling 2n-HC1 give (II) and  10% 
of cam phorim ide (IV); 61%  of (II) and  39%  of (IV) are obtained 
sim ilarly  from  (III), an d  (III)—20%  HC1 give 50— 70%  of (IV).
(1) is slowly hydrolysed b y  5N-NaOH (8 hr.) to  give cam phoric acid 
contain ing  20%  of Z-iso-acid (V), separable b y  AcCl a t  room  tem p. ; 
sim ilarly  a fte r boiling (III) for 15 hr., 50%  of (III), 25%  of (II), 
and  3-5%  of iso-acid, p robably  form ed th rough  (IV) (which can  be 
isolated), are obtained, l-a- (VI) and  -/3-isocamphoramide (VII) are 
una lte red  b y  boiling H 20 ,  b u t are hydrolysed (a- m ore readily) by  
2n-HC1 to  (V) ; no imide no r anhydride  is form ed. A lkaline hydro ­
lysis of (VI) gives (V) and  some (II). (VII) is difficult to  hydro lyse; 
a fte r boiling w ith  4N-NaOH for 4 hr., a  trace  of ¿-acid is formed. 
Z-isoCamphordiamide (VIII) an d  boiling 2n-HC1 (8 hr.) give (V) and
(VI), whereas (VIII) and  N-NaOH (10 hr.) yield ¿-/3-cfs-camphor- 
am ide, ro ta tio n  becom ing positive. (V) shows only 1-3% conver­
sion in to  ¿-acid on boiling w ith  5N-NaOH for 8-5 hr. ¿-a-C am phor- 
m ethylam ide (IX) reac ts slowly w ith  boiling H 20 , giving probably  
some ¿-/3-methylamide (X); (X) sim ilarly  yields 21%  of anhydride  
and  (IX). (IX) can be isolated from  a  m ix tu re  of cam phoric acid 
neu tra lised  w ith  N H 2Me, anhydride, and  H 20 , h ea ted  in a  sealed 
tu b e  a t  100° for 3 hr. (IX) and, m ore readily, (X) are converted  
b y  2n-HC1 in to  th e  m ethylim ide, m .p. 42— 43°, [a]D +11-4° in  E tO H . 
cis-H exahydro-p-to luam ide (XI), refluxed w ith  2n-HC1 for 7 hr., 
is p a r tly  transform ed (15%) in to  th e  trans-am ide (XII) ; (XI) and  
aq. N a O H -E tO H  yield 35%  of (XII), an d  excess of a lka li affords 
50%  of th e  trans-acid (XIII), m .p. 111°. (XII) is n o t isomerised, 
an d  yields only  (XIII). In  general, acids saponify th e  am ides w ith  
liberation  of th e  corresponding acid, w hereas alkalis often  cause 
racém isation  or isom érisation, p ro bab ly  owing to  ke to -en o l change
c r 2:c (o h )-n h 2. a . t . p .

Configuration of nickel bisformylcamphor-ethylenediamine.— See
A., 1943, I, 5.

Reactivity of terpene nuclei. Halogénation of dihydroterpenes.
A. G andini (Gazzetta, 1941, 71, 722— 729).—A review  (cf. G andini, 
A., 1936, 1257; 1939, II , 220; 1940, II , 283; Gazzetta, 1940, 70, 
604). In  th e  halogénation  of d ihydroterpenes, Me and  Pr£ groups 
are unaffected, th e  nucleus being a ttacked . In  dicyclic terpenes, 
halogénation is first in  th e  /3-position to  C(7>, in co n trast to  m enthane, 
first halogenated  a t  C(4). E . W. W .

VI .-HETEROCYCLIC.
Reaction of furoic acid with aromatic compounds.—See A., 1943, 

I I ,  34. 
Alkylquinols and related compounds.— See A., 1943, I I ,  29.
Nitration of 5-hydroxy-4-methylcoumarin and 5-hydroxy-4-m ethyl- 

coumarin-6-carboxylic acid and its methyl ester. N. B. P a re k h  and  
R . C. Shah (J. In d ian  Chem. Soc., 1 9 4 2 ,19, 335— 338).-—5-H ydroxy-
4-m ethylcoum arin  w ith  H N 0 3- H 2S 0 4 a t  0° gives th e  8-iV02-deriv- 
a tiv e  (I), m .p. 174— 176° (efferv.), and  a t  room  tem p ., th e  6 : 8- 
(iV02)2-com pound, m .p. 181— 182°. Me 5 -hydroxy-4-m ethy l- 
coum arin-6-carboxylate  w ith  A c O H -H N 0 3 affords th e  8-iV02- 
derivative , m .p. 201— 202°, hydro lysed  to  th e  corresponding acid, 
m .p. 220— 221°, also o b ta ined  by  n itra tio n  of 5-hydroxy-4-m ethy l-
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coum arin-6-carboxylic acid, and  decarboxylated  (AcO H -H Cl) to
(I). F. R. S.

Aluminium chloride— reagent for the condensation of jS-ketonic 
esters with phenols. VII. Condensation of 4-nitroresorcinol with  
ethyl acetoacetate. N. B. P a rek h  an d  R . C. Shah ( / .  Ind ian  
Chem. Soc., 1942, 19, 339— 342).— 4 : 1 : 3 -N 0 2-C6H 3(0 H )2 and  
C H 2A c-C 02E t  in P h N 0 2 w ith  A1C12 give, in poor yield, 6-nitro-5- 
hydroxy-i-methylcoumarin  ( I ) ,  m .p. 209— 210° (Me ester, m .p. 132— 
133°), which is converted by  Me2S 0 4-N a 0 H  successively in to  
5-nitro-6-hydroxy-2-methoxy- (+ 0 -5 H 2O), m .p. 162— 163° (efferv.), 
and  b-nitro-2 : 6-dimethoxy-^-methylcinnamic acid, m .p. 206— 208°. 
The form ation of (I) in th e  condensation indicates chelation  betw een 
N 0 2 and  OH in th e  resorcinol. F . R . S.

D ibenzfurans.— See B., 1943, I I ,  6.

Synthesis of cantharid in . K . Ziegler, G. Schenck, and  E . W . 
Krockow [w ith A. Siebert, A. W enz, and  H . W eber] (A nnalen , 
1942, 551, 1— 79).—Me2 3 : 6-«w ifom ethylenehexahydrophthalate is 
converted  b y  C Ph3N a  a t  room  tem p, followed by  M el (be tter 
Me2S 0 4) and  hydrolysis in to  m s - 1  : 2-dim ethyl-3 : 6-endom ethylene-  
hexahydrophthalic  anhydride  (" m ethy lenecan tharid in  "), m .p. 206° 
(M e2 ester of th e  corresponding acid, m .p. 57°), w ith  a  sm all p ro ­
portion  of trans-1 : 2-dimethyl-^ : 6-endomethylenehexahydrophthaIic 
acid, m .p. 320— 323° (M e2 ester, m .p. 44°); th e  «^o-anhydride does 
no t appear to  be formed. A ttem p ts to  m ethy late  Me2 norcan tharid - 
a te  sim ilarly were unsuccessful.

trans-A i -Tetrahydrophthalodinitrile, m .p. 125°, is obtained in small 
yield from  fum aronitrile  (prep, from  the diam ide, £ -C 6H 4M e-S02Cl, 
and  anhyd. C5H 6N  described), (CH21CH)2, and  PhM e a t  100° b u t 
th e  change is accom panied by  th e  form ation  of m uch rubber-like 
polymeride. This is avoided by  passing th e  gas in to  th e  dinitrile  
and  PhM e a t  170— 180°, when a 76%  yield is very  slowly obtained. 
I t  does n o t appear to  be m ethy lated  sm oothly. 1 : 2-Dimethyl- 
Al-tetrahydrophthalic anhydride  ( I ) ,  m .p. 101°, is obtained w ith  m uch 
polym eride when (lCMe-CO)20  and (CH21CH)2 are heated  in a sealed 
tu b e ; th e  yield a tta in s  50%  when th e  gas is passed in to  a  solution 
of th e  anhydride  in decahydronaphthalene a t  192° in  720 hr. and 
60%  when th e  reac tan ts  w ithou t solvent are heated  a t  170—-180° 
in  an  autoclave of such size th a t  th e  bu lk  of th e  (CH2!CH)2 rem ains 
in  th e  gaseous phase. (I) is stab le  a t  400° and  is hydrolysed by  
alkali to  th e  acid, m .p. 200° w ith  re-form ation of (I), which also 
slowly resu lts w hen a  solution of th e  acid in  H 20  is boiled. I t  is 
hydrogenated  to  1 : 2 -d im ethylhexahydrophthalic  anhydride  (II), 
m .p. 129°, identical w ith  th e  deoxycantharid in  of G adam er (A., 
1917, i, 659, 704) ; th e  corresponding acid, m .p. 180°, passes p a rtly  
in to  th e  anhydride  in  boiling H 20 . T he characteristic  in stab ility  
of th e  can tharid indicarboxylic  acids is therefore due to  th e  presence 
of th e  bridge. (I) and  B r in CC14 (small qu an titie s should be used 
or, b e tte r  in  AcOH) afford 4 : 5-dibromo-l : 2-dimethylhexahydro­
phthalic anhydride, m .p. 181°, which is rap id ly  converted  by  boiling 
aq. N aO H  in to  an  anhydride, C 10H 12O4, m .p. 182° (vac.), and th e  
corresponding dicarboxylic acid, C10H 14O 5, m .p. 178°. Other- 
reagents for th e  elim ination of H B r give uninv iting  p roducts b u t 
NM e3 a t  100° gives large am ounts of non-volatile p roducts and 
~ 1 0 %  of 1 : 2-dimethyl-l : 2-dihydvophthalic anhydride (III), b.p. 
112°/2 m m ., m .p. 70°. ( I l l)  is q u an tita tiv e ly  hydrogenated  to
(II). is converted  by  alkali and  cold acid in to  th e  corresponding 
acid, m .p. 158° w ith  re-form ation of (H I), and w ith  B r in AcOH 
yields a t  least tw o dibromides, th e  m ost sparingly sol. of which has 
m .p. 126°. This loses only 1 B r when trea ted  w ith  d ifferent reagents, 
e.g., A g N 0 3 in E tO H  or aq. COMe2. (I ll)  and  N H 3 a t  250° yield 
1 : 2 -d im ethyl-l : 2-d ihydrophthalim ide, m .p. 136°, th e  dehydro- 
can tharid in im ide of G adam er (loc. cit.). ( I )  and  (CH2-CO)2N B r in 
boiling CC14 give a  m ix tu re  (IV) of 6-brom o-l : 2-dim ethyl-A4-te tra- 
hydrophthalic  anhydrides, separated  by  c rystallisation  in to  a  sm all 
p roportion  of a  stable  m onobrom ide, m .p. 106°, and  a large p ropor­
tion  of an  isomeride, m .p. 72°, which tends to  lose H B r spontaneously. 
W hen heated  a t  150° and  th en  a t 180° (IV) gives (III) in variable 
yield dependent on experim ental conditions. Boiling 20%  N aO H  
hydrolyses (IV) to  isocantharic acid B  (V), m.p. 204— 206° [Me ester 
(VI), m .p. 72°], converted  by  boiling AcCl in to  6-acetoxy-l : 2- 
dimethyl-AI-tetrahydrophthalic anhydride, b.p. 310°, m .p. 101-5— 102°, 
identical w ith  the  substance obtained by  oxidising (I) w ith  S e 0 2-A c 20 . 
(V) is reduced (P d -B a S 0 4 in  abs. E tO H ) to  d ihydrocan tharic  acid, 
m .p. 263° [Me2 ester (VII), m.p. 58— 60°]. (VI) and  (CH2-CO)2N B r 
a t  130— 135° afford M e bromoisocantharate, m .p. 166°, converted 
by H 2-P d -B a S 0 4 in to  (VII), m .p. 65°. T rea tm en t of th e  non­
volatile p roducts of th e  prep, of (III) w ith  boiling aq. N aO H  
followed b y  acid gives ip-cantharic acid (VIII), m .p. 187° (Me ester, 
m .p. 100°; H 2-derivative, m .p. 270— 273°).

(!CMe-CO)20  and  cyc/ohexadiene, b est in  presence of C6H 6, a t  
170— 180° afford 1 : 2-dimethyWi : 6-endovinylenehexahydrophthalic 
anhydride (IX), m .p. 263-5°, oxidised b y  N aO B r to  th e  bromolactonic 
acid, C12H 150 4Br, m .p. 231— 232° (discoloration, decom p.) (Me 
ester, m .p. 164— 165°), and  fu rth e r to  th e  m u tu a lly  in terconvertib le  
dilactone, C12H 140 4, m .p. ~ 3 7 5 ° , or hydroxylactonic acid, 
C 12H 160 5,H 20 ,  m .p. ~ 3 7 5 °  (Me ester, m .p. 177— 178°). (IX) is 
converted  by  dissolution in  N aO H  and oxidation  w ith  K M n 0 4 in to

2-dimethyl-3 : 6-endodihydroxyethylenehexahydrophthalic anhydride
. / ?  —  1  ■» • ’  * -  — ■ 1  / , r '  — - —  q  1 1 < L i ' c i n s -[3 : 6-endodihydroxyethylenedeoxycantharidin] (X), m .p. 303. -

form ed by  COMe2 contain ing  a  few drops of conc. H 2S 0 4 in to  tn e  
\CM e2 ether, m .p. 214— 215°. (X) is converted  by  H N O s (¿1 -5 ) a t  
100° in to  th e  dinitrate, m .p. 157— 158°. H N 0 3 (d 1-2) oxidises (X) 
a t  100° to  4 : 5-diketo-\ : 2-dimethyl-3 : Q-endoethylenehexahydro- 
phthalic acid (-f-H20 ) ;  th e  colourless form  is p robab ly  (A). I t  
becom es yellow a t > 260° (diketonic form) and has m .p. 315— 320° 
when slowly heated , 338— 340° (decomp.) in  b a th  p reh ea ted  to  330°.

/M e
j i ^ N — CO,H 
I' 0 0 /M e H r ° \ i

Me
CO,H

H ,C

Me

H , H ,

i p

H X -

\
OH-(J>0-CO-(jMe 
OH-C-OCO-CMe

\ c h /
(V.) (Tin.) (A.)

I t  is converted  by  C H 2N 2 in to  th e  yellow M e2 ester, m .p. 173— 174°, 
and by boiling AcaO in to  th e  yellow anhydride  (m.p. as for acid), 
which spontaneously  absorbs H zO and  becom es colourless when 
exposed to  air. T he acid is transform ed  by  evaporation  with 
fum ing H N 0 3 in to  cis-1 : 2-dimethylcyclohexane-l : 2 : 3 : 6-tetracarb- 
oxylic dianhydride  (XI), m .p. 245—-246°, converted  by  boiling H 20  
in to  th e  tetracarboxy lic  acid. (XI) is transform ed  by  prolonged 
action  of C H 2N 2 in aq. E t aO in to  th e  corresponding cis-M ei ester 
(XII), m .p. 108— 109°, w hereas in  aq. COMe2 a  cis-M e2 ester, m.p. 
156°, results, converted  by  fu rth e r m ethy lation  (CH2N 2) in to  (XII). 
N eutralisation  (phenolphthalein) of (XI) w ith  NaOM e-M eOH, addi­
tion  of HC1 (Congo-red), and  trea tm e n t of th e  p ro d u c t w ith  CH2N 2 
leads to  (XII), whereas evaporation  of th e  solution to  dryness and 
trea tm e n t of th e  residue w ith  Me2S 0 4-N a 0 M e  under stric tly  defined 
conditions gives M et  1 : 2-dimethylcyclohexane-cis-l : 2-trans-3 : 6- 
tetracarboxylate (XIII), m .p. I l l — 112°. This is p a r tly  hydrolysed 
by  alkali to  th e  1 : 2 -M e2 3 : 6 -H 2 ester ( +  H 20 ) (lost a t  120°), 
m .p. 208°, also obtained by  acid hydrolysis (20-2% HC1) of (XIII). 
20-2% HC1 and  (XII) yield essentially  th e  1 : 2-Me2 3 : 6-H 2 ester.

(XIII) is neutra lised  w ith  2N-NaOH an d  transform ed under 
stric tly  defined conditions in to  th e ’Agi sa^ ,  which is converted by  Br 
in  CC14 in to  acidic p roducts (XIV) and  a  “ n eu tra l oil ” from  which Me 
epihydrobromocantharate, m .p. 115— 116°, is isolated. I t  is hydro­
lysed by  boiling 48%  H B r to  th e  acid (XV), anhyd. or - f l H 20 , 
m .p. 185—-186°, which, w hen heated , affords can tharic  acid and

H ,
CO,H

Me

H '  B r 
(XV.)

H

H 2

H

.A xMe
I— c o 2r
Me

c o 2h
(XVI.)

/ A  / Me 
■I U  coA oI 90 I r n - ^ u
M A co

H  Me 
txvn.)

can tharid in . (XIV) contain  4-bromo-2 : 3-dicarbomethoxy-2 : 3-<ii- 
methylcyclohexane-l-carboxylic acid, m .p. 119°, and  th e  ester lactone 
(XVI) (R =  Me), m .p. 184— 185°, hydrolysed b y  48%  H B r to  the 
lactonedicarboxylic acid (XVI) (R =  H), m .p. 296— 297° (change a t 
205—-220°), also obtained as a  b y -p roduct of th e  prep, of (XV); i t  is 
transform ed by  boiling Ac20  in to  th e  anhydride (XVII), m .p. 296— 
297°. T he configuration of can tharid in  is discussed. H . W.

Cleavage of ethylene linkage by thionyl chloride. A. Schonberg 
and  W . Asker (J .C .S ., 1942, 725).— D ixanthy lene  (I), d ith ioxanthy l- 
ene, jV A '-dim ethyldiacridine, diflavylene, and  dithioflavylene 
undergo cleavage when boiled w ith  SOCl2 and th e  p ro duct dissolved 
in C6H 6 and  shaken w ith  H 20  a t 30°, yielding th e  ketones. The 
p roduct from  (I) and SOCl2 w ith  N H 2P h  yields xanthonean il.

A. Li.
Synthesis of a 3 : 4-diaminotetrahydrothiophen and a comparison 

of its stability with the diaminocarboxylic acid derived from biotin.
G. W . K ilm er, M. D. A rm strong, G. B. Brown, and  V. du  Vigneaud 
( / .  Biol. Chem., 1942, 145, 495— 501 ; cf. A., 1942, II, 387).— 
¿/-[C H jB r-C H fO H l'E  and  aq. N a2S a t 50— 60°, th en  a t  100°, followed 
by  trea tm e n t of th e  p roduct w ith  HC1 in a  sealed tu b e  a t  150° or 
w ith  H B r (reflux) give 3 : 4-dichloro-, m .p. 60— 61°, or -dibromo- 
tetrahydrothiophen, m .p. 83— 89°; a tte m p ted  replacem ent of halogen 
by th e  use of N H 3, o-C6H 4(CO)2N K , and  o ther reagen ts was unsuc­
cessful, as also were a tte m p ts  to  replace B r in th e  derived sulphone. 
ah-Dichlorobutane-py-diol, m .p. 62— 63°, b.p. 113— 118°/4 mm., 
obtained by  K M n 0 4 ox idation  of aS-dibromo-AAbutene, is converted 
b y  aq. N a2S in to  3 : 4-dihydroxytetrahydrolhiophen, m .p. 54— 58° 
(H I a t  210° gives m uch H 2S). E t4 te trahydro th iophen-3  : 3 : 4 : 4- 
te traca rb o x y la te  (I) (modified prep.), b.p. 200— 208°/8 m m., and 
N-NaOH a t  80°, followed by  heating  th e  residue a t  140— 160°, 
esterification to  th e  di-ester w ith H C l-E tO H  a t  room  tem p., and 
heating  w ith  N 2H 4,H ?0  (w ater-bath), afford tetrahydrothiophcn-2 : 4- 
dicarboxylic dihydrazide (II), m .p. 226— 227° (previous softening), 
also obtained in lower yield by  p a rtia l hydrolysis of (I) w ith  0 -1 n -  
N aO H  a t room  tem p., followed by decarboxylation  and  trea tm e n t 
w ith N 2H 4. (II) and N a N 0 2 in N -H C l-E t20  followed b y  in te r­
action of th e  azide w ith  E tO H  give 3 : i-diurethanotetrahydrothiophen,
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G conver t .ed by  HCl (sealed tu b e ; 100— 105°) in to  
’ n-Ao r lno{eJ ra-hydrothiophen dihydrochloride, incip ient decomp.

m.]  ^ ^  ^ ____
^ î f t o a?n *not?rtrahydrothiophen dihydrochloride, incip ient decomp. 
-250 Laq. N aO H  gives th e  free diam ine (III), m .p. —40°; di-

picrate, incip ien t decom p 250°; A c,, sublim es a t  260— 265°, and
Bzt deriva tive , m .p. 295— 300° (previous softening)]. A cyclic u rea 
derw ative could n o t be ob tained  by  trea tin g  (III) w ith  COCl2-  
NaOH, an d  L t2C 0 3 d id  n o t y ield  a  CO! derivative. (I ll)  is u n ­
changed w ith  fum ing H I  a t  210°, b u t a t  250° ~ 5 — 10%  of its  S 
is liberated as H 2S, and  10— 15%  of its  N  as vo latile  base ; i t  is 
thus m ore stab le  th a n  th e  diam inocarboxylic  acid derived from  
biotin. A. T. P.

l-p-Aminobenzenesulphonamido-2 : 5-dimethylpyrrole. E . O 'F . 
Walsh (J .C .S., 1942, 726).— p-A cetam idobenzenesulphonhydrazide 
and acetonylacetone in  A cOH give 1-p-aminobenzenesulphonamido- 
2 : 5-dimethylpyrrole, m .p. 202° (decomp.), a fte r hydro lysis (NaOH ). 
\-p-T oluenesulphonamido-2 : 5-dimethylpyrrole, m .p. 144°, is sim i­
larly prepared. F . R . S.

Synthesis of vitamin B s.— See B., 1943, I I I ,  21.

Some anilinopyridine derivatives. W . O. K erm ack  and  (Miss)
A. P. W eatherhead (J .C .S ., 1942, 726).— F rom  th e  ap p ropria te  Cl- 
derivative and N H 2-com pound, th e  follow ing have  been prepared  :
2-anilino-, m .p. 263°, an d  2-p-anisidinonicotinic acid, m .p. 295°,
1-anilinopyridine, m .p. 173°, N -(4 '-pyridyl)anthranilic acid hydro­
chloride, m .p. 185°, and  ~iA-(3'-pyridyl)anthranilic acid, m .p. 238°. 
These acids could n o t be cyclised w ith  e ither H 2S 0 4 or POCl3.

F. R . S.
Preparation of certain 3-substituted indoles. (Mrs.) R . H . Corn- 

forth and (Sir) R. R obinson (J .C .S ., 1942, 680— 682).— Indole and 
indole-2-carboxylic acid (I) are converted  by  M eOH -NaO M e a t
210—220° into skatole, which m ay  be convenien tly  prepared  in  th is  
way. T reatm ent of (I) w ith  th e  ap p ro p ria te  alcohol gives th e  
following: 3-ethyl- (picrate, m .p. 121°), 3-n-propyl-, b.p. 162—  
164°/20 mm., 3-n-butyl- (picrate, m .p. 114°), 3-n-heptyl-, m .p. 60°,
3-benzyl-, m.p. 103°, 3-y-phenylpropyl-, m .p. 73°, 3 : 7-dimethyl-, 
m.p. 56°, and 3-cyc\ohexyl-l-methyl-indole, m .p. 115°. (I) could
not be alkylated by  m eans of see. alcohols and  th e ir  N a  derivatives. 
A mechanism for the  reaction  is suggested. F . R . S.

Reaction with hydrazoic acid in sulphuric acid. IV. Behaviour 
of substances containing the system -CO-CO-NH-. G. C aronna 
(Gazzetta, 1941, 71, 585— 589).— Isa tin  (or acety lisa tin ) w ith  N aN 3 
in H 2S04 gives an th ran ilam id e ; Ar-e thy lisa tin  gives o-ethylam ino- 
benzamide. COPh-CO-NHPh gives th e  sam e products as benzil (cf. 
Spielman et al„ A., 1938, I I ,  64). E . W . W.

Synthesis of 4 : 5-dihydroxyquinoline. L. M usajo an d  (Signa.) M. 
Minchilli (Gazzetta, 1941, 71, 762— 765).— 3 : 4 : l -N H 2-C6H 3Cl-OH 
and C 02Me-CH,-CO-C02Me in boiling E taO give M e2 2-chloro-5- 
hydroxyanilosuccinate, m .p. 101— 102°, w hich in  petro leum  jelly  a t  
220° gives M e 8-chloro-i : 5-dihydroxyquinoline-2-carboxylate, m .p. 
143°, reduced in aq. M eO H -N aO A c by H 2 (Pd-C ) to  th e  M e  ester, 
m.p. 253°, of 4 : 5-dihydroxyquinoline-2-carboxylic acid, m .p. 305° 
(decomp.). Above its  m .p. th is  y ields 4 : 5-dihydroxyquinoline, m .p.
231—232°. E . W . W .

Utilisation of alkoxy-ketones in the synthesis of quinolines by the 
Pfitzinger reaction, n .  S. D. Lesesne [w ith H . R. H enze] ( / .  Am er. 
Chem. Soc., 1942, 64, 1897— 1900; cf. A., 1939, I I ,  388 ; 1940, I I ,  
24).—Isatin  and COEt-CHMe-OMe, b.p. 154— 155°/746 m m. (semi- 
carbazone [W allace], m .p. 120-5°), in  33%  aq. K O H  a t  100° give
3-methyl-2-a-methoxyethylcinchonic acid ( I )  (74%), m .p . 234° (decomp.) 
[Me ester, m .p. 57° (picrate, m .p. 179°)]. A t 250° (I) gives C 0 2 and, 
by fission and reduction , 3-m ethyl-2-ethylquinoline (14%) [picrate, 
m.p. 191° (corr.) (lit. 193°)], w ith  conc. HCl a t  100° gives 3-methyl-
2-a-hydroxyethylcinchonic acid (55% ), + H 20 ,  m .p. 265° (picrate, 
explodes a t  > 310°), w ith  boiling H i- r e d  P  gives, a fte r  6 hr., 3- 
methyl-2-ethylcinchonic acid (II) (78% ), m .p. 279° (picrate, m .p. 
198°), or, a fte r 7 days, 3-methyl-2-ethyl-\ : 2 : 3 : A-tetrahydroquinoline
(III) (70%), b .p . 253°/716 m m . (picrate, m .p. 188°), and  w ith  H 2-  
P t0 2 in E tO H  gives ‘A-methyl-2-a-methoxyethyl-1 : 2 : 3 : 4-tetrahydro- 
cinchonic acid, m .p . 232° (decom p.). (I ll)  suffers fission b y  S n -  
HC1 a t 100°, g iving 3-m ethy l-l : 2 : 3 : 4 -tetrahydroquino line , b.p. 
117°/15 m m. [p icrate, m .p . 159° (corr.) (lit. 155°)]. W ith  SOCl2 a t  
0° and th en  th e  ap p ro p ria te  am ine, (I) gives 3-methyl-2-a-methoxy- 
elhylcinchondi-ethyl- (IV), m .p. 94°, -isoamyl-, m .p. 190°, and  -allyl- 
amide, m .p. 112°, and, b y  N H ([C H 2]2-OH), th e  diester-amide, 
(RC02-[CH2]2)2N H , m .p. 200°. (II) gives sim ilarly  3-methyl-2-ethyl- 
cinchondi-ethyl- (V), m .p. 100°, -isoamyl-, m .p. 132°, and  -allvl-amide, 
an oil, and  th e  diester-amide, (RCO,-[CH2]2)2N H , m .p. 295°. Isa tin  
and COMe-CHMe-OMe, b .p . 115— 116°/739 m m. (sem icarbazone 
[Wallace], m .p . 141°), lead sim ilarly  to  2-a-methoxyethylcinchonic 
acid, m .p. 186° (decom p.), 2-ethylcinchonic acid, m .p. 180°, and  2- 
ethylquinoline [picrate, m .p. 148° (lit. 147°)]. W ith  isa tin  in  KO H, 
acetoin and  C O P hPr“ give bis-2-cinchonic acid [di-A-carboxy-2-quin- 
olyT] (VI) (58% ), m .p. 367° [diethylamide (VII), m .p. 257°], and
2 -phenyl-Z-ethylcinchonic acid (VIII), m .p. 286° [picrate, m .p. 147°; 
diethylamide (IX), m .p. 244°], respectively. M.p. are corr. In ­
a c tiv ity  is recorded as follows : (I), (II), (VI), (VIII), an d  (IX)

against P lasm odium  cathemerium  in canaries; (IV), (V), and  (VIII) 
ag ain st av ian  m ala ria ; (VII) orally  against Streptococcus viridans 
in  mice. R . S. C.

Acylation experiments with sulphanilamide and heterocyclic amines.
— See A., 1943, I I ,  28.

Quinolines and acridines.— See B., 1943, I I ,  6.

a-Alkoxyvinyl- and a-alkoxyethyl-barbituric acids. S. M. McEl- 
va in  and  H . B u rk e tt  ( / .  Am er. Chem. Soc., 1942, 64, 1831— 1836). 
— C H 2:C(OR)2, C H 2(C 02E t)2, an d  N aO R  a t  125— 130° give a 
m ix ture , separa ted  for R  =  E t, of 0R-CM e.'C(C02E t)2 (A) and  
C H 2:C (0R )-C H (C 02E t) 2 (B), which w ith  A lkB r or A lk l in, best 
(usually 55— 85%  yield), PrdO H  gives C H 2:C (0R )-C R '(C 02E t)2, 
converted b y  CO(N H2)2 and  N a O P rf-P r^O II in  poor yield in to
5-alkyl-5-a-alkoxyvinylbarbituric  acids or b y  H 2-R a n e y  N i in E tO H  
a t  120°/1850 lb. in to  0R -C H M e-C R '(C 02E t)2, which in  E tO H  give 
good yields of 5 -a lkyl-5-a-alkoxyethylbarbituric  acids. A lkylation 
of 0R -C H M e-C H (C 02E t)2 is impossible. The pharm acological 
properties, som etim es pronounced, are briefly discussed. The 
following are ob tained  : E t2 a-ethoxyethylidene- (I )  (66%), m .p. 26—  
27°, b .p . 79— 8370-03 m m . (w ith 0 3 gives no C H 20 ), and  a-ethoxy- 
vinyl-malonate  (II) (11% ), b .p . 69— 70°/0-03 m m. [w ith 0 3 in  A cO H - 
Ac20  gives C H 20 ; w ith  N aO E t a t  125° slowly gives (I)]; m ix tures 
of (A) and  (23), in  which R  =  P r, b .p . 110— 112°/3 m m ., B ua, b.p. 
135— 140°/2-5 m m ., and  isoam yl, b .p . 120— 130°/0-05 m m .; E t2 
ethyl-a-ethoxy-, b .p . 87— 91°/0-l m m. [prep, from  (I) or ( I I ) ;  also 
ob tained  from  C E tN a(C 0 2E t)2 by  CHM eCl-OEt in  C6H 6], -n -propoxy-, 
b .p . 121— 130°/2-3 m m ., -n -butoxy-, b.p. 110— 120°/0-5 m m ., and  
-isoamyloxy-, b .p . 104— 110°/0-04 m m ., -vinylm alonate ; E t2 allyl-, 
b .p . 92— 96°/0-l m m ., n -propyl-, b .p . 97— 98°/l m m ., n -butyl-, b .p . 
881—91°/0-04 m m ., and  isoamyl-, b .p . 84— 90°/0-01 m m., -a-ethoxy - 
vinylmalonate-, E t% ethyl-a-ethoxy-, b .p . 71-—72°/0-03 m m ., -n- 
propoxy-, b.p . 77— 78°/0-03 m m ., -n -butoxy-, b.p. 83— 84°/0-03 m m., 
-isoamyloxy-, b .p . 89— 90°/0-03 m m ., -ethylmalonate; E ts a-ethoxy- 
ethyl-n-propyl-, b.p . 81— 82°/0-03 m m ., -n -butyl-, b .p . 85— 86°/0-04 
m m ., -isoamyl-, b.p. 88— 89°/0-03 m m ., -allyl-, b .p . 78— 79°/0-04 
m m ., and  -sec -amyl-, b .p . 83— 84°/0-03 m m., -malonate; E t2 a- 
propoxyethyl-allyl-, b.p . 97— 98°/0-18 m m ., an d  -sec -amyl-malonate, 
b.p. 101— 102°/0-06 m m .; 5-ethyl-5-a-ethoxy-, m .p. 189-5— 190°, 
-n -propoxy-, m .p. 177— 179°, and  -isoamyloxy-, m .p. 153— 154°, 
-vinylbarbituric a c id ; 5-a-ethoxyvinyl-5-allylbarbituric acid, m .p. 
158— 160°; 5-n-butyl-, m .p. 169— 170°, an d  5-isoamyl-5-a-ethoxy- 
vinylbarbituric acid, m .p. 165-5— 166°; 5-elhy 1-5-a-ethoxy-, m .p. 
181— 181-5°, -n -propoxy-, m .p. 177-5— 178°, -n -butoxy-, m .p. 132-5—  
133°, and  -isoamyloxy-, m .p. 129-2— 130°, -ethylbarbituric a c id ;
5-a-ethoxyethyl-5-n-propyl-, m .p. 168-5— 169°, -n -butyl-, m .p. 138—  
139°, -isoamyl-, m .p. 136— 137°, -allyl-, m .p. 127— 128°, an d  -sec.- 
amyl-, m .p. 169— 169-5°, -barbituric a c id ; 5-a-n-propoxyethyl-5-allyl-, 
m .p. 160— 160-5°, and  -sec.-amyl-barbituric acid, forms, m .p. 210-5—  
212° and  153-5— 154-5°. R . S. C.

2-Sulphanilamidopyrimidine.— See B ., 1942, I I I ,  21.
Pentduopent reaction. V. H. von  D obeneck (Z. physiol. Chem., 

1942, 275, 1— 15).— Prep, of p ro p en td u o p en t (A) solutions, essen ti­
a lly  b y  alkaline H 20 2, from  haemin, b ilirub in  (I), b iliverdin, urobilin, 
stercobilin , and  blood is described and  absorp tion  m ax. of th e  
p roducts a re  recorded. A nim al organs, urine, pneum ococci, and  
icterus serum  do n o t give th e  p en td u o p en t (B) reaction , i.e., a  red 
colour on tre a tm e n t of solutions of (A) w ith  a lkaline  N a 2S20 4. A 
positive reac tion  by  urine  ind icates presence of haemin. (A) are

_ _ _______ ____. considered to  include th e  s tru c tu re  shown
n .| ] rTT I |.n  t t  n  an d  (B) to  be  5 : 5 '-d ih y d ro x y p y rro -

’\ / y  \ / ’ ' 2 m ethenes (or th e  derived CO-form).
N  (A.) N H  This is supported  b y  analysis of th e

propentduopent from  (I), th e  Z n  sa lt of 
th a t  from  th e  Me2 ester of opsic acid-m ethene, th e  Cu s a lt of th a t  
from  aetiohaemin-I, an d  th e  M e2 es te r of 5 : 5 '-d ihydroxy-3  : 3 '-di- 
m ethy lpyrrom ethene-4  : 4 '-dipropionic acid, an d  b y  th e  following 
results. E t  3-formyl-2 : 4-dim ethyl- w ith  H 2-R a n e y  N i in  E tO H  
a t  160°/150 a tm . gives E t  2 : 3 :  4 -trim ethy lpyrro le-5-carboxylate  
(60% ), m .p. 127° (and, som etim es, a  dim eride, m .p. 228°, of E t
2 : 4-dim ethylpyrro le-5-carboxylate). 2 : 2 '-D ibrom o-3 : 4 : 3 ' : 4 '- 
te tram eth y lp y rro m eth en e  w ith  boiling K O A c-A cO H —H 20  gives 
5 : 5 '-dihydroxy-3 : 4 : 3 ' : i'-tetramethylpyrroniethene (> 5 % ) , m .p. 
211°, which w ith  H 20 2—N aO H  gives th e  3 : 4 : 3 ' :  4 '-M ei  derivative , 
m .p. 223°, of (A) and  w ith  H 2—P t 0 2 in  M eOH gives th e  derived 
pyrromethane, m .p. 214°. 5 : 5 '-D ihydroxy-l : i'-dicarbom ethoxy-
3 : 3 '-dimethylpyrromethane, m .p. 147°, is o b ta ined  from  th e  co rre­
sponding (A) o r (B ). R . S. C.

Bile pigments. XXXV. Synthesis of biliverdin (uteroverdin , 
bilirubin, biliverdins XHIa and U fa, and of vinylneoxanthic acid.
H. F ischer an d  H . Plieninger (Z. physiol. Chem., 1942, 274, 231—  
260).— O psopyrrolecarboxylic acid is converted  b y  H 20 2 in  C 5H 5N  
a t  55° in to  j8-5- (I), m .p. 183°, w ith  a  sm aller am o u n t of -2- ( II ) , 
m .p. 140— 145°, -hydroxy-4-m ethylpyrrole-3-propionic  acid. (I) is 
converted  (M eOH -HCl, n o t C H 2N 2) in to  th e  M e  ester, m .p . 85— 81a, 
and  thence  b y  N 2H 4,H 20  in  boiling M eOH in to  th e  hydrazide,



47 A., II.— vi, HETEROCYCLIC.

m .p. 148°. This is converted  b y  H N O a a t  —5° in to  th e  unstab le  
azide, transform ed  b y  boiling E tO H  in to  5-hydroxy-i-methyl-3-/3- 
carbethoxyaminoethylpyrrole (III), m .p. 80— 85°, which could n o t be 
hydrolysed to  th e  am ine by  acid or alkali by  reason of th e  in stab ility  
of th e  pyrrole ring. (I ll)  is condensed w ith  opsopyrrolealdehyde
(IV) in  alkaline m edium  to  5-hydroxy-4, : 3 '-dimethyl-3-p-carbethoxy- 
aminoethylpyrromethene-i-propionic acid (V), m .p. 205°, which w ith  
C H ,0-H C 1 affords M e2 I '  : 8’-dihydroxy-\ : 3 : 6 : 8-tetramethyl-2 : 7-/3- 
carbethoxyaminoethyl-2a : 7 'y-bilidiene-i : 5-dipropionate, m .p. 250°. 
T his is dehydrogenated  by  p-O iC6H 4iO in AcOH a t  100 ' to  th e  
elaucobilinurethane, m .p. 248°, also ob tained  from  (V), Ac20 , and 
H C 0 2H  a t  100° and  hydrolysed b y  18% HC1 a t  135—-140° to  1' : 8'- 
dihydroxy-1 : 3 : 6 : 8-tetramethyl-2 : T-fl-aminoethyl-2'a : 7'y-bilidiene-
4 : 5-dipropionic acid dihydrochloride (VI), which w hen benzoylated  
and  esterified (M eOH-HCl) gives an  unidentified compound, 
C19H 620 8N „  m .p. 145°. P rolongation of th e  reaction  betw een (III) 
and (IV) (see above) leads to  th e  unstab le  5'-hydroxy-8 : 4 '-dimethyl-8'- 
p-aminoethylpyrromethene-i-propionic acid, m .p. 230— 240° [Me ester
(VII), m .p. (indef.), 90— 120° (decomp.)], benzoylated and  esterified 
(MeOH-HCl) to  M e 5'-hydroxy-8 : 4 '-dimethyl-8'-p-benzamidoethyl- 
pyrromethene-i-propionate, m .p. 235°, which condenses w ith  Ac20 — 
H C 0 2H  to  M e2 V  : 8 '-dihydroxy-1 : 3 : 6 : 8-tetramethyl-2 : 7-di-p-benz- 
amidoethylbilitriene-1 : 5-dipropionate, m .p. 195— 220°. T he corre­
sponding -2 : 7-di-p-acetamidoethyl acid (M e, ester, m .p. 220°) is 
hydrolysed by  boiling 18% HC1 to  (VI). "M éthylation (N aO H - 
Me2S 0 4) of (VI) followed by  elim ination of NM e, and  estérification 
(MeOH-HCl) leads to  biliverdin X IH a  Me2 ester, m .p. 245° (Kofler), 
also obtained by  th e  action  of K O H -M eO H  contain ing  Zn(OAc)2 
and  M el on (VI) and converted by  fusion w ith  m-CtH 4(O H ), in to  
Me vinylneoxanthobilirubate, m .p. 187°, also ob tained from  (VII).
(II) and 5-form yl-3-acetyl-2 : 4-dim ethylpyrrole a fte r estérification 
yield Me 5-hydroxy-4'-acetyl-3 : 3 ' : 5 '-trim ethylpyrrom ethene-3- 
propionate, m.p. 250°. (H) is transform ed by HCl-M eOH in to  the
M e  ester, m .p. (indef.) 45°, and thence successively in to  th e  hydr- 
azide, m .p. 162°, azide, and  carbethoxyamino-derivative  and  5'-hydr­
oxy-8 : S'-dimethyl-i'-fl-carbethoxyaminoethylpyrromethene-i-propionic 
acid (Me ester, m .p. 227°) ; th is  is converted by  Ac20 - H C 0 2H  
followed by  estérification in to  M e2 1' : 8' - dihydroxy-2 : 3 : 6 : 7-tetra- 
m ethyl-\ : 8-di-p-carbethoxyaminoethylbilitriene-/l  : 5-dipropionate, m .p. 
185°. 5'-Hydroxy-8 : 3'-dimethyl-4:-p-aminoethylpyrromethene-4c-prop-
ionic acid (VIII)' and  1' : 8'-dihydroxy-2 : 3 : 6 : 7-tetramethyl-l : 8-di- 
p-acetamidoethylbilitriene-4: : 5-dipropionic acid are ob tained  as de­
scribed for th e  isomerides. The la tte r  substance is hydrolysed to  
th e  non-cryst. am ine hydrochloride, which is transform ed in to  b ili­
verd in  I l i a ,  m .p. 230° (Kofler). (VIII) and  Me form ylvinyl- 
neo x an th ate  in  boiling M eO H -48%  H B r afford M e2 1' : 8’-dihydroxy- 
1 : 3 : 6 : 7 -tetram ethyl- 2 -vinyl-8-p-am inoethylb ilitriene-l : 5-diprop­
ionate hydrobromide, hydrolysed and  th en  transform ed by  Zn(OAc)2 
and Me2S 0 4 in to  biliverdin IX a , m .p. 206— 209°. (V) is converted 
by  trea tm e n t w ith  HCN-HC1 in  CHC13 and  th en  w ith  H aO in to
5 -hydroxy - 5'- aldehydo - 3 ' : 4- dimethyl-3-p-carbethoxyaminoethylpyrro- 
meihene-4'-propionic acid, m .p. 233°, w hich is condensed to  M e, 
1' : 8 '-d ihydroxy -1 : 3 : 6 : 7 - tetramethyl-2 : 8-di-p-carbethoxyamino- 
ethylbililriene-l : 5-dipropionate, m .p. 210° (Kofler), transform ed by 
conc. HC1 a t  100° in to  biliverdin  IX a  [Me ester, m .p. 199— 200°, 
hydrolysed (KO H-M eOH) and reduced (N a2S20 4) to  bilirubin],

H. W.
Action of sodium amalgam on position-isomeric, monoalkyl deriv­

atives of 5-keto-3-thion-6-benzyl-l : 2 : 4-triazine. E. C atte la in  
(Compt. rend., 1942, 214, 429— 431).—-2-Monoalkyl deriva tives a re  
n o t affected by  N a-H g , which cyclises /3-alkylthiosem icarbazones of 
C H 2Ph-CO -C02H , th e  liberated  a lkali acting  as a dehydrating  agent.
3-M onoalkyl com pounds give th e  3 : 4 -H 2-derivatives w ith o u t open­
ing of th e  heterocyclic ring. 4-M onoalkyl derivatives give 1 : 6- 
H 2-derivatives w ithou t ru p tu re  of th e  ring  whereas th e  p a ren t com ­
pound  suffers rin g  opening betw een 4 and  5 and  th en  adds 2 H  
a t  1 and  6 y ielding C H 2Ph-C H (C 02H ),[N H ]2,CS,N H 2. H . W.

Diacylamino-1 : 3 : 5-triazines.— See B., 1943, I I ,  7.
Pyrazole nucleus. Transposition of bis-4 : 5'- into bis-4 : 4 - 

pyrazolene. G. B. C rippa and  R. Caracci (Gazzetta, 1941, 71, 574—  
580).— l-Phenyl-3-m ethyl-5-pyrazolone w ith  BzOH a t  100° (8— 10 
h r ) o r N H 2P h  a t  180° gives 4 : 5 '-anhydro-bis-(l-phenyl-3-m ethyl- 

N = C M e ^  -CH2-C M e
5-pyrazolone), ¿ P h .C( > > C:C<^N P h -N  (I) ' m p ' 58 (c Ionescu 
et al., A ., 1928, 74), which w ith  AcOH form s a  compound, M2,AcOH, 
m p  244°. W ith  A cO H -B r, (I) gives its  4/-B r-derivative, m .p. 214°, 

N—CMe. X M eIN  . .
w ith  pyrazole-blue, ¿ p h .c o > c :c <CCO—N P h (II), also obtained
from , an d  reduced b y  Zn-A cO H  to, 4 : 4 '-b is-(l-phenyl-3-m ethyl-
5-pyrazolone). The transposition  from  4 : 5 '- to  4 : 4 '-s tru c tu re  on 
fo rm ation  of (II) is a ttr ib u te d  to  énolisation of (I), which in fact 
gives (Me2S 0 4) a  M e ether, 5-m elhoxy-l-phenyl-i-(l'-phenyl-3 '-  
methylpyrazolyl)-3-methylpyrazole, m .p. 130°, which w ith  B r-A cO H  
gives only  a  d '-B r-derivative , m .p. 93°, w ith  no 4 : 4 '-p roduct of 
“  pyrazole-b lue ” type. E . W . W.

Q uinoxaline cyanines. I. A. H . Cook, J . G arner, and  C. A. P e rry  
(J .C .S ., 1942, 710— 713).— D im ethy lqu inoxaline  m ethiodide (I) in

C 5H 5N w ith  p-NM e2-C8H 4-CHO in Ac20  gives 2 -(l : 3-dimethylquin-
oxaline)-l-(i-dimethylaminobenzene)dimethincyanine, m .p.
(methosulphate, m .p. 182— 183°), which m ay also be prepared  w nn- 
o u t th e  isolation of th e  m ethiodide; th e  corresponding -3-metnyi-
1-ethyl c o m p o u n d  (ethosulphate, m . p .  170— 171°) m a y  a l s o  be sim i­
larly  o b t a i n e d .  1 : 3 :  3 - T r i m e t h y l - 2 - m e t h y l e n e i n d o l i n e - < u - a l d e h y d e
and (I) yield 2 -(l : 3-dimethylquinoxaline)-2-(l : 3 : 8-trimethylindol- 
ine)trimethincyanine, m .p. 188°. Q uinaldine m ethiodide and di- 
phenylform am idine afford 2-anilinovinylquinoline methiodide (II), 
m .p. 256° (decom p.); w ith  th e  appropria te  reagents, 2-methylanilino- 
vinyl-benzoxazole ethiodide, m .p. 212°, -benzthiazole methiodide (III), 
m .p. 244°, and  -quinoline methiodide, m .p. 271°, are sim ilarly ob­
tained. Of these th ree  com pounds, only  (III) can be hydrolysed 
(NaOH) to  \-methyl-2-methylenebenzthiazoline-w-aldehyde, m .p. 99°. 
W ith  Ac20-N aO A c, (I) an d  (II) give 2 -(l : 3-dimethylquinoxaline)-
2-(\-methylquinoline)trimethincyanine, m .p. > 360°. 2 -(l : 8-Di- 
methylquinoxaline)-2-(\-methylbenzoxazole)trimethincyanine iodide, 
decomp. > 300°, m ay  be ob tained  sim ilarly  w ithou t th e  isolation 
of th e  in term ediate  derivatives. HCO?N a and  (I) in  AcaO when 
kep t below 20— 25° yield bis-2-(\ : 3-dimethylquinoxaline)trimethin- 
cyanine iodide, m .p. 204— 205°, a fte r  tre a tm e n t w ith  K I. 0- 
NHa’C gH pN H Ph w ith  Ac2 followed b y  AczO and  p-NM e2-C6H 4-CHO 
in C 5H 5N and  trea te d  w ith  NaCl gives 2-(\-phenyl-3-methylquin- 
oxaline)-\-(l.-dimethylaminobenzene)dimethincyanine chloride, decomp. 
~ 3 2 0 ° . B y  using  th e  sam e am ine w ith  th e  appropria te  aldehyde 
under specified conditions th e  following are ob tained  : 2- ( l -phenyl-
8-methylquinoxaline)- (acetate, m .p. 154°) a.nd2-(l-phenylquinoxaline)-
2-(l : 3 : 3-trimethylindoline)-trimethincyanine  (iodide, m .p. 177°); 
bis-2-(\-phenyl-8-methylquinoxaline)trimethincyanine acetate, m.p. 
161° (chloride, decomp. > 3 0 0 °); and  2-(\-phenylquinoxaline)-\-(i- 
dimethylaminobenzene)dimethincyanine iodide, decomp. > 300°. A 
strong  bathochrom ic influence of th e  quinoxaline system  is evident 
from th e  deep blue c o lo u r of th e  cyanines described. F. R. S.

Exchange experiments with radioactive tracers.— See A., 1943, I, 
38.

Condensations between methoxyacetonitrile and ketones, iso- 
Oxazole group. C. M usante (Gazzetta, 1941, 71, 553— 565).— 
OMe,C H 2,CN (I) and  COM eEt w ith  N a in E t 20 , followed by dil. 
H 2S 0 4, gives a  m ixture, b.p. 92— 97°/21— 22 m m., probab ly  of 
OMe-CH2-C(:NH)-CH2-COEt (II) and  OMe-CH2-C(:NH)-CHMeAc, 
converted by  hydrolysis or on keeping in to  a m ix ture  of diketones, 
which w ith  N 2H 4-E tO H , followed by  aq. K M n0 4 and  conc. HC1 
gives pyrazole-3 : 5-dicarboxylic acid, showing th e  presence of the 
diketone corresponding to  (II). Sim ilarly (I) and  COPhMe (III) 
give fi-imino-y-methoxy-n-butyrophenone (IV), m .p. 27— 30°, b.p. 
180°/6— 7 mm. (Cu salt, m .p. 188— 190°), w hich w ith  FeCl3-E tO H  
gives a  product, m .p. 156— 157°. W hen heated  w ith  20%  NaOH,
(IV) evolves N H 3, giving (III). W ith  N a O E t-N H 2OH ,HC l in 
E tO H , (IV) gives 5-phenyl-3-methoxymethylisooxazole, b .p . 180°/28— 
29° (oxidised by  AcOaH  to  th e  3-carboxylic acid), form ed by  in itial 
replacem ent of !NH by  IN 'O H. W ith  conc. HC1 a t  160— 170°,
(IV) yields 5-phenyl-8-chloromethylisooxazole, m .p. 47-5— 48-5°, 
hydrolysed by  10% K O H  to  give (III). p-OMe-C6H 4*COMe and 
(I) give p-imino-y-methoxy-n-butyro-p-methoxyphenone, m .p. 96— 98° 
(Cu salt, m.p. 210°), which w ith  N H 2O H  gives 5(or 3)-p-anisyl- 
3(or 5)-methoxymethylisooxazole, m .p. 55°, oxidised by  A c 0 2H  to 
p-0M e-C 6H 4-C 02H. p-C 6H 4B r,COMe and  (I) give fi-imino-y- 
methoxy-n-butyro-p-bromophenone [Cu sa lt, m .p. 221° (decomp.)].

E . W . W.
Sulphonamide derivatives of wooxazole. C. M usante  (Gazzetta, 

1941, 71, 565— 573).—p -N H A c C cH 4-S 0 2Cl an d  4-amino-3 : 5-di­
m ethyl-, -5- and  -3-m ethyl-, and  -3-phenyl-isooxazole (obtained by 
SnCl2 reduction  of th e  4 -N 0 2-com pound) a t  100° give products 
which w ith  aq. HC1 yield respectively  4t-p-anilinesulphonamido- 
3 : 5-dimethyl-, m .p. 193— 194° (Ac derivative, m .p. 245— 246°), 
-5-methyl-, m .p. 136— 137° [Ac, m .p. 222— 224° (darkening), and 
A c2, m .p. 189— 190°, derivatives], -3-methyl-, m .p. 146— 148° (Ac 
derivatives, m .p. 192°) (which w ith  N a N 0 2 gives a  product, darken­
ing a t  200°), an d  -3-phenyl-isooxazole, m .p. 170— 171°. p- 
N H 2-C0H 4'N H A c and  3 : 5-dim ethylfsooxazole-4-sulphonyl chloride 
give 3 : 5-dimethylisooxazole-4t-sulphon-p-aminoanilide, m .p. 167°.

E. W . W.
2-Thiolthiazolines.— See B ., 1943, I I ,  7.

Raman spectra of thiazole and its mono- and di-substituted deriv­
atives.— See A., 1943, I, 31. 

Vapour pressure of hydrates of sulphathiazole sodium. J. Crusellas
(J. Amer. Pharm . Assoc., 1942, 31, 157— 158).— D a ta  for commercial 
preps, of the  mono- (I), sesqui- (II), and  h ex a-h y d ra te  ind ica te  th a t 
there  are tw o s tru c tu ra l m odifications of (I) an d  th a t  (II) is the 
m ost stab le  h y d ra te  under average conditions. F . O. H.

Action of phenylhydrazine on saccharin and thiosaccharin.
(Signa.) A. M annessier-M ameli (Gazzetta, 1941, 71, 596— 614) — 
Saccharin (I) and  thiosaccharin (II) w ith  N H P h -N H 2 (III) a t  room 
tem p, give respectively the  saccharinate, m .p. 130°, sweet, an d  thio- 
saccharinate (IV), m .p. 109— 110°, b itte r, of (III). In  AcOH, or
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ioi-o ■ (H i and  (III) give saccharinphenylhydrazone (V), m.p.
i l o  (aecomp. 230°) (Bz derivative, m .p. 330— 335°), n o t obtained 
under sim ilar conditions from  (I) and  (III), which, however, give
(V) a t  160— 180°, w ith  saccharinphenylim ine and  o-am idosulphonyl- 
benzanilide. W hen h eated  above its  m .p., (IV) gives (V). H 20 2
oxidises (V) to  (I) and  an  am orphous p roduct. A t 235— 240°,
(V) gives saccharinim ine, (I), and  N H 2Ph. I ts  reducing properties 
suggest th a t  (V) is tau to m eric  w ith  8 -phenylhydrazino-p-saccharin.

E. W . W.
Condensation of phenanthrenequinone with the diaminocarboxylic 

acid derived from biotin. K. H ofm ann, G. W . K ilm er. D. B. Mel­
ville, and \  . du V igneaud (J. B iol. Chem., 1942, 145, 503— 509 ; 
cf. A., 1942, II , 387).— The diam inocarboxylic  acid derived from  
biotin gives th e  dibenzoquinoxaline ( I ) ,  C23H 20O2N 2S, m .p. 202— 204°, 

and  n o t th e  dihydroquinoxaline, suggest-

<N H -C H ’CH2x jng th a t  b io tin  possesses a 5-m em bered
I p x r /  ring, and  is p ro b ab ly  A . The u ltra-

N H -C H -y H v iolet absorp tion  spectra  of th e  dibenzo-
[4 ,) [C H Jj'C O jH  dihydroquinoxaline  (II), m .p. 183— 185°,

derived from  3 : 4 -d iam inotetrahydro- 
thiophen differs from  th a t  given b y  (I). (II) heated  a t  200 ' and 
then sublimed a t  200°/2 m m . gives th e  dibenzoquinoxaline deriv ­
ative, m.p. 228— 233°, th e  absorp tion  spectrum  of which is sim ilar 
to th a t of (I). A. T. P.

VII.— ALKALOIDS.
Erythrina alkaloids. XII. Chromatographic analyses of erysod- 

ine, erysovine, and “ erysocine.” Technique for preparative isol­
ation. K. Folkers and  J. Shavel, jun . ( / .  A m er. Chem. Soc., 1942, 
64, 1892— 1896; cf. A., 1942, II , 120).— These alkaloids are b est 
separated by chrom atography (Al2Oa ; CHC13; som etim es develop­
ment by  E tO H ; technique described). E rysodine (I) and  erysov­
ine (II) are homogeneous, b u t " e r y s o c in e ”  (A., 1940, I I , 332; 
cf. Gentile et al., A., 1942, II , 275) is th u s  resolved in to  (I) and  (II). 
Erysopine, (I), and (II) are iso lated  from  E . cubensis, W right, E. 
pallida, B ritton and Rose, and  E . arborescens, R oxb., (I) and  (II) 
from E. Folkersii, K ruk. and  Mold., E . velutina, W illd ., and  E. 
excelsa, Baker, and (I) from  E . Berteroana, U rb. R . S. C.

Quinine sulphamate. K. H . S tah l an d  R . A. K uever ( / .  Am er. 
Pharm. Assoc., 1942, 31, 154— 156).— Q uinine (1 mol.) w ith
N H 2-S03H (1 or 2 mols.) in E tO H  gives quinine sulphamate, m .p. 
171— 173° (decomp.), an d  disulphamale, m .p . 173— 175° (decomp.). 
Photomicrographs of the  c ry sta ls of th e  salts  are given. F. O. H.

Cinchona alkaloidal salts of sulphanilamide.— See B., 1943, I I I ,  21.

Ergot alkaloids. XIX. Transformation of dl- and ¿/-lysergic acid 
into 6 : 8-dimethylergolines. R . G. Gould, ju n ., L. C. Craig, and  
W. A. Jacobs (J. B iol. Chem., 1942, 145, 487— 4 94; cf. A., 1939, 
II, 525).—¿/-Lysergic acid, m .p. 251° (decomp.), and  N a-B uO H  
give dl-dihydrolysergic acid, m .p. 290— 300°; sub lim ation  a t  350°/ 
25 mm. then  yields th e  u n sa tu ra ted  d l-lactam, C 16H 16ON2, m .p. 
313—316° (cf. A., 1938, I I ,  384), hydrogenated  ( P t0 2-A cO H  a t  
room temp.) to  th e  sa tu ra ted  dl-lactam, C 16H 18O N 2, m .p. 332— 336° 
and 310— 315° (possibly racem ic m odifications); th e  tw o form s are 
combined and reduced b y  N a-B u O H  possibly to  (m ainly) 7-hydroxy - 
6 : 8-dimethylergoline, and  sub lim ation  of th e  p ro duct a t  200°/0-2 
mm. affords dd-dehydro- 8  : 8 -dimethylergoline, m .p. 182— 186°, hydro ­
genated ( P t0 2-A cO H ) to  dl-6 ; 8 -dimethylergoline, m .p. 227— 229° 
(two cryst. forms), iden tical w ith  th e  syn th e tic  p roduct. T he s tru c ­
ture of lysergic acid is th u s  confirm ed. O ptically  active  a-dihydro- 
lysergic acid is sim ilarly  converted  in to  th e  u n sa tu ra ted  lactam , 
and thence (H 2; P t 0 2-E tO H ) in to  th e  sa tu ra ted  lactam, m .p. 332—  
336° [some stereoisom eride (I), m .p. 300— 308°, is also isolated], 
a dehydro-6 : 8-dim ethylergoline, m .p. 155— 157°, and  6 : 8-di­
methylergoline, m .p. 246— 248° (apparen t change of cryst. form  a t  
170°), [a]^ —49° in  CHC13. (I) sim ilarly affords a little  6 : 8-di­
methylergoline, m .p. 234— 238°. T he u n sa tu ra ted  lactam, 
C16H 16ON2, ob tained  from  y-dihydrolysergic acid a t  350°/25 mm. 
has m.p. 239— 240°, [a ®  -1 9 7 °  in  C5H 5N. A. T. P.

VIII.— 0RGAN0-METALLIC COMPOUNDS.
New heterocyclic systems. F. G. M ann, F . G. H ollim an, and

D. R. L yon  (N ature, 1942, 150, 603).—-o-Br-[CH2]2-C6H 4-CH2B r con­
denses read ily  w ith  alkyl- or aryl-dichloroarsines in  presence of 
m etals to  give stab le  2 -a lk y l(a ry l)-l : 2 : 3 : 4 -tetrahydroisoarsinol- 
ines. Less good yields of 2-aryld ihydroisoarsindoles are ob tainab le  
by th e  use of o-xylylene dibrom ide. A. A. E.

Vital stains.— See A., 1943, II, 31.

Electrolysis of Grignard reagents. Short-lived free radicals in 
othvl e ther. R- P earso n  and  W . V. E v an s (Trans. Electrochem. 
5 0C 1942, 82, P reprint 23, 257— 264).— H ydrocarbons have  been
p r e p a r e d  b y  electrolysing e therea l G rignard reagents and  th e  te n ­

dencies of th e  liberated  free radicals to  com bine or to  dispropor­
tio n a te  have been determ ined. Me, if in  sufficiently h igh  concn., 
form s C2H„, b u t if th e  concn. is low Me a tta ck s  th e  solvent form ing 
C H 4, C2H 4, C2H 6, E tO H , and  Pr^O H . E t  d isproportionates whereas 
P r“ b o th  com bines an d  disproportionates. B ranching of th e  C chain 
decreases th e  com bining tendency, p robab ly  b y  steric effect, whereas 
increase in  C chain  leng th  increases th is  tendency. Bz, C H 2Ph, 
and  eyeZohexyl combine. The cu rren t efficiency is ~ 1 0 0 % . Pos­
sible reaction  m echanism s are discussed. Mg ary l com pounds have 
sim ilarly  been exam ined. The resu lts support previous theories of 
th e  form ation  of free radicals b y  electrolysis. C. R. H

Tetra-aryl-phosphonium, -arsonium, and -stibonium salts. II. 
Mechanism of their formation by the aluminium chloride reaction.
D. R . L yon and  F . G. M ann (J .C .S ., 1942, 666— 671).— A1C13 and  
A sPh3 com bine in CS2 to  give trichlorotriphenylarsinealuminium  (I), 
[A sPh3->A lC l3], oxidised in  P h B r b y  a ir to  A sP h30 .  Tetraphenyl- 
arsonium picrate has m .p. 201— 202°, and  th e  thiocyanate, m .p. 
268— 270 . A t 200 ' (I) and  P h B r give th e  A sP h4 salt, w ithou t 
form ation of by-products. The form ation of (I) is confirm ed b y  the  
prep, of m ixed salts : triphenyl-p-tolylarsonium iodide ( -f-H20 , m .p. 
186— 187°), thiocyanate ( + H 20 ,  m .p. 147— 148°); diphenyldi-p- 
tolylarsonium iodide ( +  1-5H20 ,  m .p. 194— 195°); and  phenyltri- 
p-tolylarsonium iodide, m .p. 205— 206°, and  thiocyanate, m .p. 143—  
144°. (I) is th erm ally  stab le  to  -—250 . W hen  (I) is p repared  w ith
im pure A1C13, C6H 6 is evolved and  A sPh4 sa lt is produced. A1C13 
and  A sP h2Cl in  CS2 give th e  u nstab le  add itive  product, trichloro- 
diphenylchloroarsinealuminium  (II), which, a t  200°, gives A sP h4Cl 
and  As. W hen im pure  A1C13 is used, C6H 6 is p roduced and  less 
A sP h4. A sP h4 is n o t produced b y  heating  P h B r and (II). W ith  
A1C13 and  AsPhCl2, lrichlorotris(phenyldichloroarsine)aluminium  is 
form ed, a  non-ionic com pound contain ing  6-covalent A l; on h ea t­
ing AsC13 and  A sPh2Cl are formed. C6H 6 and  AsC13 w ith  A1C13 give 
A sPhC l2, w hich reac ts as described. T hus th e  As ion can arise in 
only  tw o  w ays : b y  th e  in te rac tion  of (I) and  PhB r, an d  b y  th e  
th erm al decomp, of [AsClPh2->-AlCl3]. The following are also 
described ; tri-o-tolylarsine hydroxyoxybromide, m .p. 148— 152°, oxy- 
dibromide, m .p. 232°, oxydipicrate, m .p. 169— 171°, and  hydroxy- 
oxyiodide; telra-p-tolylarsonium iodide, m .p. 253— 255°, and  thio­
cyanate (+ H 20 ), m .p. 207— 209°; tetra-m-tolylarsonium iodide, m .p.
155— 156°; tetra-p-tolylphosphonium iodide, m .p. 260— 264°, and  
tile  ./¿-compound, ni.p. 175— 176°; a.ndtetraphenylphosphonium thio­
cyanate. F . r .  s .

IX.— PROTEINS.
Analysis and minimum mol. wt. of /3-lactoglobulin. E. B rand  

and  B. Kassell (J. B iol. Chem., 1942, 145, 365— 378).—The min. 
mol. w t. of j3-lactoglobulin (I) (42,000) ob tained  from  th e  d istrib u ­
tio n  of th e  S -containing N H 2-acids an d  from  th e  arginine con ten t 
agrees w ith  th e  mol. w t. in  solution (41,600). (I) con ta ins 364( + 3 )
N H 2-acid residues +  1 to  6 te rm in a l N H 2-acids. 1 mol. contains 
th e  following residues : cysteine 4, half-cystine 8 (i.e., 4 S-S lin k ­
ings), m ethionine 9, try p to p h a n  4, ty rosine  9, arg in ine 7, th reon ine  
21, serine ~ 1 5 , am ide groups 22, h istid ine  4— 6, an d  lysine 31— 36. 
T he side-chains of (I) con ta in  > 4 5  O H  an d  i t  is suggested th a t  
these  co n trib u te  to  th e  cohesion of th e  m ol. b y  H  bridges th rough  
H 20  mols. J . E . P.

Af-Ray diffraction studies of iodinated amino-acids and proteins.—
See A., 1943, I , 8.

Phosphopeptones of caseinogen (lactotyiins).—See A., 1942, I I I ,  
902.

Ultracentrifugal isolation from lung tissue of a macromoleeular 
protein component with thromboplastic properties.— See A., 1943, 
I I I ,  84.

X.— MISCELLANEOUS UNCLASSIFIABLE 
SUBSTANCES.

Purification and chemistry of penicillin. J .  R . C atch, A. H . Cook, 
and  I .  M. H eilbron (Nature, 1942, 150, 633— 634).— B y ch ro m ato ­
g raphy  from  an  org. so lven t on a  colum n consisting  of a  H 20 -  
re ten tiv e  su p p o rt associated w ith  an  inorg. base, penicillin  (I) is 
recovered q u a n tita tiv e ly  and  m anifold concn. is easily  accom ­
plished. The yellow Sr salt, C24H 340 11NSr, has no  m easurab le  
op tical ac tiv ity . Dil. acid, alkali, or m oist org. bases afford b y  
fission a H 20-sol. acid, an  insol. pigm ent (C16H 20O 6 o r possib ly  
C 16H 180 5,H 20 ) ,  MeCHO, and  a  little  a/S-unsaturated a ldehyde, 
C 7H 120 ) b u t  no  C 0 2. R eduction  of (I) w ith  A l-H g  affords as 
hydro lysis p ro d u c t an  insol. compound, C16H 20O 5. O zonolysis of 
th e  p igm en t affords MeCHO, w hilst d eg radation  w ith  a lka line  p e r­
m anganate  affords < 3  mols. of H 2C20 4. A. A. E .

Beech bark (Fagus silvática).— See A., 1943, II, 39.
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XI.— ANALYSIS.
Standardisation of chromatographic analysis. A. L. L eR osen ( / .  

Am er. Chem. Soc., 1942, 64, 1905— 1907).— C hrom atography  m ay  
be p u t  on  a  q u an t, basis b y  use of th e  term s, S  =  leng th  of absor­
b en t colum n contain ing  a  u n it  vol. of so lven t/leng th  of em pty  tu b e  
required to  con tain  th e  sam e vol. of solvent, Vg =  th e  const, ra te  
of flow of th e  solution (the in itia l ra te  is abnorm ally  fast), and  R  =  
ra te  of m ovem ent of a n  adso rbate  zone re la tive  to  th a t  of th e  
developing solvent. T his is illu stra ted  for various carotenoids on 
C a(O H )2 developed b y  C6H 6 and  is used successfully to  pred ic t 
th e  behaviour of some m ixtures. R . S. C.

Determination of ammonia by a diffusion method.— See A., 1943, 
I, 41. 

Kjeldahl distillation without absorbing acid.— See A., 1943, I , 41.

Sulphur in organic compounds containing nitrogen and halogen. 
Acidimétrie micro-determination. E. L. B rew ster and  W . R iem ann 
(Ind . Eng. Chem. [Anal.], 1942, 14, 820— 821).— The H 2S 0 4 re su lt­
ing from  th e  com bustion in 0 2 is evaporated  in a stream  of purified 
air, H N 0 3 and  HC1 being rem oved by  evaporation . A p paratus and  
procedure are detailed . J- D. R.

Qualitative and quantitative analysis of hydrocarbon mixtures by 
means of their Raman spectra. D. H. R ank, R . W . Scott, and  M. R. 
Fenske (Ind. Eng. Chem. [Anal.], 1942, 14, 816— 819).— A linear 
re la tion  betw een th e  re la tive  in ten sity  of th e  R am an lines com pared 
w ith  an  in te rn a l s tan d ard  and  th e  vol. concn. is shown for six 
b inary  m ix tures of hydrocarbons, one of which is an  azeotropic 
m ix ture  of m in. b .p . T his linear relationship  is general for m ix tures 
of nearly  a ll hydrocarbons w ith in  th e  lim its se t for th e  determ in­
a tion  of in tensities of R am an  lines b y  m eans of photographic p lates. 
Scattering  coeffs. are described and vais, for th is  cbnst. a re  given 
for a  series of hydrocarbons. Qual. and  q uan t, analysis of hy d ro ­
carbon m ix tures by  m eans of R am an  spectra  could be su b stitu ted  
for infra-red analysis in  cases where com ponents of th e  m ix tures 
contain  appreciable %  of th e  co n stituen ts to  be determ ined.

J. D. R.
Identification of alcohols and alkyl hydrogen sulphates with S- 

benzylthiuronium chloride. R- K. B air and C. M. S u ter (J . Am er. 
Chem. Soc., 1942, 64, 1978).— Alcohols a re  converted  b y  C1S03H -  
d ioxan and  th en  S-benzylth iuronium  chloride in H 20  or aq. E tO H  
in to  P ra, m .p. 111-5— 112-5°, Prß, m .p. 142— 143°, B u a, m .p. 100—  
101°, C H M eEt, m .p. 117— 119°, Buß, m .p. 136— 137°, n -amyl, m .p. 
85— 86°, n-hexyl, m .p. 85— 86°, n -heptyl, m .p. 77— 79°, n -octyl, m .p. 
42— 70°, n-decyl, m .p. 73— 75°, n -dodecyl, m .p. 74— 76°, myristyl, 
m .p. 87— 88°, cyclohexyl, m .p. 163— 164°, bornyl, m .p. 174— 175°, 
and menthyl, m .p. 149— 150°, S-benzylthiuronium sulphate and  
ethylene di-S-benzylthiuronium disulphate, m .p. 180— 181°. N aA lkS 04 
are sim ilarly  identified. MeOH an d  E tO H  do n o t give cryst. salts.
S-^-C hlorobenzylthiuronium  chloride gives w axy salts. M.p. are 
corr. R . S. C.

Effect of formaldehyde on the volatilisations of ammonia, mono-, 
di-, and tri-methylamine. G. J .  B enoit, ju n ., and  E . R. Norris 
(Ind . Eng. Chem. [Anal.], 1942, 14, 823— 825).'—C H 20  renders N H 3 
a lm ost com pletely non-volatile  a t  room  tem p ., b u t has no effect 
on th e  recovery of NMe3. I t  does n o t com pletely p rev en t th e  
vo latilisa tion  of N H 2Me and  NH M e2. W hen NH M ea and  N H 2Me 
are  d istilled in  presence of C H 20  anom alies are observed which in 
th e  case of NH M e2 are p robab ly  due to  MeOH presen t in  th e  aq. 
c h 2o .  J . D. R.

Micro-determination of urea-nitrogen. J . C. Bock [w ith  F . A.
Kordecki] (J. B iol. Chem., 1941, 140, 519— 523).—A v ery  sim ple 
b u t accurate  m icro-m ethod is described. 0-5 c.c. of blood is trea ted  
w ith  urease in  presence of N a2C 0 3, and  th e  liberated  N H 3 is absorbed 
in  0-In-H C I and  determ ined b y  nesslerisation. The m ethod is 
applicable to  determ ination  of urea-N  in  urine  provided th a t  N H 3-N 
is determ ined  by  th e  sam e m ethod. J .  N. A.

Derivatives in the indane group as reagents for amines. IV. 
Methylbindone. G. W anag (Z. anal. Chem., 1942, 123, 292— 305).—  
In  glacial A cOH a  green coloration is given by  arom atic  p rim ary  
mono-, di- (not o-), tri-, and  tetra-am ines (> 2  N H 2 in  one ring). 
•N 0 2 an d  -S 0 3H, b u t n o t -Hal, -OH, ICO, or -C 02H, interfere. The 
reaction  is also given by  N H P h R  (R 4= Me, E t), o-C ,H 4M e-NHR, 
N P h R 2 (not C6H 4M e-NR2), C10H ,-N H R , C 10H ,-N M e2, sec., purely 
a rom atic am ines w ith  Ph, C6H 4Me, and  a-C10H , radicals, N P h 2E t, 
and  N P h 2-CH2Ph. A. A. E.

Photometric determination of arginine. E. B rand  and  B. Kassell
(J. B iol. Chem., 1942, 145, 359— 364).— The in ten sity  of th e  colour 
developed by  argin ine (I) in th e  Sakaguchi reaction  (W eber, A.,

1930, 755) decreases linearly  w ith  increasing am oun ts 'of (. )■ .
th e  inhibition, of colour developm ent by  N H 3 an d  by  n  
likewise follows a linear course. E x trap o la tio n  to ,T̂ eroT £ 
yields th e  sam e colour value p er u n it w t. of (I), tn e  i) 
con ten t of a p ro tein  is determ ined b y  estim ating  th e  ap p are n t (1) 
con ten ts of d ifferent am ounts of a  hydro lysa te  and  th en  ex tra ­
po lating  to  zero p ro te in  concn. T he (I) co h ten t of c ry st. proteins 
is : swine pepsin (0-96%, 2 residues pe r mol.), trypsinogen  (1-61%), 
chym otrypsinogen (2-83%, 6 residues per mol.), /Mactoglobulm 
(2-87%, 7 residues per mol.), try p sin  (3-27%), ribonuclease (5-16%), 
horse serum -album in A  (6-49%, 22 residues p er mol.), horse serum- 
a lbum in B  (5-52%, 22 residues p er m ol.), hu m an  serum -albumin 
(6-30%, 25 residues per mol.). J- E. P.

Determination of both cystine and cysteine in mixtures. M. X.
Sullivan, W . C. Hess, an d  H . W . H ow ard (J. B iol. Chem., 1942, 145, 
621— 624).— C ystine (I) and  cysteine (II) w hen determ ined by the 
C N '-(I) m ethod  are  equiv., mol., for mol., in chromogenic val., 
dev iations being due to  im p u rity  in  (II), irregular H 20  content, 
o r to  ox idation . W hen determ ined  by  th e  am algam -cyan ide pro­
cedure, (I) and  (II) a re  equiv. in  chrom ogenic val. mg. for mg., 
since 1 mol. of (I) gives 2 mols. of (II). (I) and  (II) can be deter­
m ined, e ither singly or in  m ixtures. A. T. P.

Colorimetric micro-method for determination of cystine and 
cysteine. B. Vassel (J. B iol. Chem., 1941, 140, 323— 336).— The 
m ethod is based on form ation  of a blue colour by  heating  cystine
(I) or cysteine (II) or bo th  in acid solution w ith  p -N H 2-C6H 4-NMe2 
in presence of F eN H 4(S 0 4)2, and  determ ination  of th e  %  absorption 
a t  580 m/j. by  a  spectrophotom eter. The m ethod  is applicable to
0-01— 0-20 mg. of (I) or (II) p er c.c. of solution (error ± 3 % ). The 
form ation  of th e  blue colour depends on a  SH  and  a  p rim ary  N H 2 
which are separated  by  tw o C H 2. R educed g lu ta th ione  and homo­
cystine  do no t give th e  b lue colour b u t th ey  in terfere  w ith  deter­
m ination  of (I) b y  causing reduction  of th e  blue to  a  leuco-com- 
pound. Ascorbic acid and  ty rosine  have no eflect on th e  determ in­
a tion , b u t when th e  form er is added  a fte r fo rm ation  of th e  blue 
colour, i t  causes reduction  to  th e  leuco-com pound. J . N. A.

Colour reactions of phenols. A. Steigm ann (J .S .C .I . , 1942, 61,
180).— M onohydric phenols and  resorcinol give blue or bluish-green 
colorations w ith  N a /J-naphthaquinonesulphonate in  presence of 
N H 3 in  aq. solution. p -S u b stitu ted  phenols give a  very  weak 
reaction  or none. B lue and  violet colours are also given by  certain  
phenols w hen oxidised together w ith  p -N H 2-C6H 4-N H Ph or o th er 
p-phenylenediam ines, preferab ly  b y  ch lo ram ine-T ; here again  o- 
and  m -phenols give th e  strongest reactions. T he characteristic  
yellow Ag and  red-brow n Cu sa lt of C6Cl6-OH are described.

Determination of purines. G. H . H itch ings and  C. H . F iske (J. 
Biol. Chem., 1941, 140, 491—499; cf. A., 1941, II, 276).— The 
protein-free tissue filtra te  contain ing  3— 4 mg. of purine-N  is diluted 
to  ~ 3 0  c.c. in a  50 c.c. conical-tip centrifuge tu b e  and  neutralised 
to  phenolphthalein . A fter h eating  to  100° th e  purine  bases are 
pp td . by  add ition  of 0-8 c.c. of sa tu ra ted  aq. N a H S 0 3 and  1 c.c. of 
10% aq. C uS 04. T he pp t. is centrifuged a fte r 3 m in., and  washed 
tw ice w ith  10-c.c. portions of h o t H 20 . T he p p t. is suspended in 
3 c.c. of 3n-HC1 and  boiled cautiously. A fter add ition  of 15 c.c. 
of H aO th e  m ix tu re  is h eated  on th e  s team -b ath  while H 2S is passed 
in  for ~ 3  m in. The m ix tu re  is th en  cooled, d ilu ted  to  25 c.c., 
filtered, and  N determ ined in an  a liquo t by  th e  m icro-Kjeldahl 
m ethod. J . N. A.

Determination of sodium phenylethylbarbiturate. E. A. Kocsis 
an d  E . Kovács (Z. anal. Chem., 1942, 124, 40-^42).— T he aq. Na 
p h en y le th y lb a rb itu ra te  (I) is p p td . b y  an  excess of 0-lN-AgN03. 
T he pp t. is collected on a  No. 1 G4 Je n a  crucible (no t paper), and 
th e  excess of Ag" in  th e  filtra te  de term ined  b y  V o lhard 's  method 
using O In-K C N S. A g‘ can  be de term ined  by  add ing  excess of (I), 
followed by  excess of 0-lN-AgNO3, and  th en  titra tio n  of excess Ag' 
w ith  0-In-K C N S. L . S. T.

Capillary analysis of some important opium alkaloids in filtered
ultra-violet light. E. A. Kocsis an d  Z. Holló (Z. anal. Chem., 1942, 
124, 35— 40).— The colours given b y  1% aq. so lu tions of morphine, 
codeine, thebaine, papaverine , narcotine , an d  narceine on Schleicher 
& Schiill No. 602 filter-paper in  day lig h t and  in u ltra -v io le t light 
are tab u la ted  an d  discussed. L. S. T.

Relation of alkaloidal to inorganic chemistry.— See A., 1943, I, 42. 
Determination of arsenic in organic arsenical compounds. F. B.

R odm an and  H . N. W righ t (J. A m er. P harm . Assoc., 1942, 31, 
200— 202).— T he L ehm ann volum etric  m ethod (U .S.P. X) gives 
significantly  lower resu lts th an  th e  T read w ell-H a ll gravim etric 
m ethod. J . E . P.
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