
BRITISH CHEMICAL AND 
PHYSIOLOGICAL ABSTRACTS

IS S U E D  B Y  T H E

Bureau of C hem ical and Physiological A bstracts
[Supported by  the C hem ical Society , the S ociety  of Chem ical Industry, the Physiological Society , 

the B iochem ical Society , and the A natom ical Society  of G reat Britain and Ireland]

J U L Y ,  1 9 4 3

B U R E A U :
Chairm an : L. H. LAMPITT, D.Sc., F.I.C.

H on. T reasurer: F. P. DUNN, B.Sc., F.I.C.

JULIAN L. BAKER, F.I.C. C. R. HARINGTON, M.A., Ph.D., F.R.S.
G. L. BROWN, M.Sc., M.B., ‘Ch.B. L. A. JORDAN, D.Sc., F.I.C.
H. W. CREMER, M.Sc., F.I.C., M .I.C h em .E . G. A. R. KON, M.A., D.Sc., F.R.S.
C. W. DAVIES, D.Sc., F.I.C. H. McCOMBIE, D.S.O., M.C., Ph.D., D.Sc ., F.I.C.
H. J. T. ELLINGHAM, B.Sc., Ph.D., F.I.C. B. A. McSWINEY, B.A., M.B., Sc.D.

E d ito r : T. F. BURTON, B.Sc.

J. H. BIRKINSHAW , D.Sc., F.I.C.* 

H. BURTON, M.Sc., D.Sc., F.I.C.

F. G. CROSSE, F.I.C.

A. A. ELDRIDGE, B.Sc., F.I.C.

A ssistant E d ito r s :
W. JEVONS, D.Sc., Ph.D.
E. E. TURNER, M.A., D.Sc., F.I.C., F.R.S.
F. L. USHER, D.Sc. '
H. WREN, M.A., D.Sc., P h.D.
SAMSON WRIGHT, M.D., F.R.C.P.*

A ssisted b y  J . D. BOYD (Anatom y), A. H A D D O W  (Tum ours), F . O. H O W IT T  (Biochem istry), A. G. P O L L A R D  
(P lan t Physiology), K . T A N SLE Y  (Sense Organs), V. J . W O O LLEY  (Pharm acology), and  F . G. Y O U N G  
(Ductless Glands).

Indexer : MARGARET LE PLA, B.Sc.

A., II.— ORGANIC CHEMISTRY
CONTENTS

I. Aliphatic . . . . . 181 VII. Alkaloids . . . . . . 210

II. Sugars and Glucosides . 184 VIII. Organo-metallic Compounds 210
III. Homocyclic . . . . 184

IX. Proteins . . . . . . 211
IV. Sterols and Steroid Sapogenins 198

V. Terpenes and Triterpenoid Sapogenins 202 X. Miscellaneous Unclassifiable Substances . 211

VI. Heterocyclic . . . . 205 XI. Analysis . . . . . . 211

Offices of the Bureau : 56 V ic t o r ia  S t r e e t , L o n d o n , S .W . i

Publishers : THE CHEMICAL SOCIETY, B u r l in g to n  H ouse, P ic c a d i l ly ,  L o n d o n , W .l .



F IN E ST  CHEMICALS - EXTENSIVE RANCE

HOPKiN & WILLIAMS LTD • 16/17 ST. CROSS ST • LONDON EC1

THE JOURNAL 
O F  

BIOLOGICAL CHEMISTRY
FOUNDED BY CH RISTIA N  A. H ER TER  A N D  SUSTA IN ED  
IN  PA R T BY T H E  CH RISTIA N  A. H ER TE R  M EM ORIAL 

FUND

EDITORIAL BO A RD :
R u d o l p h  J. A n d e r s o n .  H o w a r d  B . L e w is .
W. M a n s f i e l d  C l a r k .  E l m e r  V. M c C o l l u m .
H a n s  T. C l a r k e .  W i l l i a m  C . R o s e .
C a r l  F .  C o r i . W il l ia m  C . St a d ie .
E d w a r d  A . D o is y . D o n a l d  D .  V a n  S l y k e .
A . B a ir d  H a s t in g s . H u b e r t  B . V ic k e r y .

SUBSCRIPTION PRICE 
Beginning with January, 1939, 5 volumes 

to be issued a year 
£1 Is. 9d. per volume, post free

INDEX TO VOLS. 101-125 
8s. net to Subscribers 

12s. net to Non-Subscribers
British Agents:

BAILLlRRE, TINDALL & COX
7 fir 8 HENRIETTA STREET, LONDON, W.C.2

VOLUME XXXIX OF THE A NNUAL REPORTS
O N  T H E

PROGRESS OF CHEMISTRY
FO R 1942

Price 15s. 0d., post free.

C O N T E N T S

GENERAL AND PHYSICAL CHEMISTRY, by H. W. M e l v i l l e .  (Collaborators: C. E. H. B a w n ,
W. F. B e r g , G. G e e ).

INORGANIC CHEMISTRY, by H. J. E m e l Ii u s . (Collaborators : A. L. G. R e e s , A. J. E. W e l c h ). 

CRYSTALLOGRAPHY, by J. M. R o b e r t s o n  .

ORGANIC CHEMISTRY, by F .  S. S p r in g  a n d  T. S. S t e v e n s . (Collaborators : M . P. B a l f e , J. W . C o o k , 
J. K e n y o n , E. G. V. P e r c iv a l ).

BIOCHEMISTRY, by L. J. H a r r i s . (Collaborators: C. G. A n d e r s o n , E. C h a i n , J. L. C r a n m e r , 
H . W. F l o r e y , A . N e u b e r g e r , F .  W. N o r r i s , R. M a r k h a m ).

P u b lis h e r s :  T H E  CH EM ICAL SO C IE T Y , B U R L IN G T O N  H O U S E , 

PIC C AD ILLY , L O N D O N , W . l .



BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS

A., II.—Organic Chemistry 

JULY, 1943.

I.— ALIPHATIC.
Isomérisation of «-paraffins.— See B ., 1943, I I ,  142. 

Co-ordination of silver ion with unsaturated compounds. II. cis- 
and /rans-AÆ-Pentene. H . J .  Lucas, R . S. Moore, and  D. Pressm an. 
ITT. Mixtures of trimethylethylene and qyc/ohexene. H . J. Lucas,
F. W . B illm eyer, ju n ., and  D. P ressm an ( / .  Am er. Chem. Soc., 
1943, 65, 227— 229, 230— 231; cf. A., 1938, I I ,  224).— II . D is
trib u tio n  consts. K-w an d  A D fo r cis- (I) and  trans-A i-pentene (II) 
and m ix tu res thereof betw een CC14 and  (i) H 20  and  (ii) n -K N 0 3 
and a rg en ta tio n  consts. K 0 and  A E are determ ined. cis-Configur- 
ation  favours so lub ility  in  H 20  and  co-ordination . Since (I) and
(II) have d istingu ishab le  K 0 and  A’E, isom érisation does n o t occur 
in th e  Ag com plex. F o r m ix tures of (I) and  (II), Aw and K o, b u t 
not A d and A E, agree w ith  th e  calc. vais.

I I I .  Sim ilar d a ta  are recorded for cyclohexene and  CHMe!CMe2. 
The lower vais, of A D and  A E for m ix tures are due to  th e  effect of 
one d e fin e  on th e  so lubility  of th e  o th er in  th e  aq. layer. Mixed 
olefines m ay  be analysed b y  m eans of th e  above-nam ed consts.

R . S. C.
Polymerisation of pure olefines by phosphoric acid catalyst under 

atmospheric pressure.— See B ., 1943, I I ,  141. 

Structure and ultra-violet spectra of ethylene, butadiene, and their 
alkyl derivatives.— See A., 1943, I ,  176. 

Manufacture of butadiene from ethyl alcohol.— See B ., 1943, II , 
141. 

Condensation of aryldiazonium salts and/or hydroxides with 
secondary nitroalkanes.— See A., 1943, I I ,  186. 

Oil of lavender. I. Lavandulol, a new monoterpene alcohol from 
oil of lavender. H . Schinz an d  C. F . Seidel. II. Constitution of
lavandulol. H . Schinz an d  J . P . B ourquin  (Helv. Chim. Acta, 1942, 
25, 1572— 1591, 1591— 1611).— I. Lavandulol ( I ) ,  b.p. 94— 95°/13 
mm., ajf —10-20°, is m ost easily isolated from  th e  esters of oil of 
lavender, w hich a re  hydrolysed an d  th en  trea te d  w ith  o-C6H 4(CO)20  
to  separa te  linalool from  th e  p rim ary  and  sec. alcohols. F rom  th e  
la tte r  m ix tu re  (I) is iso lated  by  frac tiona l d istillation  and  -finally 
purified th ro u g h  th e  allophanate (II), m .p. 117— 118°, [a]!,0 —8-5° 
in MeOH. Iso la tio n  of (I) from  th e  free alcohols w hich con ta in  
geraniol (III), nerol, and  citronellol is rendered  difficult b y  th e  
presence of m uch borneo l; i t  m ay  be effected th rough  th e  allo
phanate, th e  m .p. of w hich as th u s  p repared  is > 1 1 3 — 115°. In  
odour (I) closely resem bles (III). T heir physical p roperties are 
closely sim ilar b u t  (I), unlike (III), does n o t give a  com pound w ith  
CaCl2 and  is n o t d eh y d ra ted  by  0-C6H 4(CO)2O a t  200°. (II) usually  
has m.p. 117— 118°; if la rg e 'q u a n titie s  of m ateria l are available 
th is can be ra ised  to  119— 120° b u t  p ro d u c ts  of m .p. 110— 112 ° 
are then also ob tained . All specim ens give v ery  closely sim ilar (I) 
on hydrolysis. Alcohols ob tained  from  th e  specim ens of lower 
m.p. give th e  sam e p ro d u c t (allophanate, m .p. 119— 120°) when 
warmed w ith  AcOH , p robab ly  owing to  a  tran sfo rm atio n  of adm ixed 
limonene form s in to  m ore stab le  terp ino lene form s. (I) gives an  
acetate, b.p . 61— 63°/0-3 m m ., w hich resem bles linaly l ace ta te  in 
odour, a  3 : 5-dinitrobenzoate, m .p. 59— 60°, which darkens super
ficially on exposure to  ligh t, a  non-cryst. phenylure thane , and  an 
anthraquinone-2-carboxylate, m .p. 62— 63°. H ydrogenation  ( P t0 2 in 
EtOAc) of (I) gives a  H 4-derivative , b .p . 93— 94°/12 m m ., a ÿ  
+  12-84° (allophanate, m .p. 101— 102°), w hich is sa tu ra ted  tow ards 
C(N02)4; in  an  ind iv idual, un rep ea tab le  experim ent w ith  an  in 
efficient c a ta ly s t a  H 2-com pound w as ob tained . W ith  SOCl2 (I) 
gives a  su lphite , hydro lysab le  to  unchanged  (I). A ttem p ted  
degradation  of (I) b y  0 3 or K M n 0 4 gives only  COMe2, C H 20 ,  
H 2C20 4, and  an  inseparable  m ix tu re  of m ore com plex fragm ents. 
(I) resem bles closely th e  alcohol (IV) obtained  by  R uzicka et al. 
(A., 1935, 605) by  th e  condensation  of m ethy lhep tenone  w ith  C H 20  
in presence of B a(O H )2, followed by  tre a tm e n t of th e  p ro d u c t w ith  
MgMel and  ox idation  of th e  re su lta n t glycol. (IV) gives an allo
phanate, m .p. 113— 114°, and  a  3 : 5-d in itrobenzoate , m .p. 65— 67°, 
which do n o t depress th e  m .p. of th e  corresponding derivatives 
of (I). T he anthraquinone-2-carboxylate of (IV) has m .p. 99— 100° 
and  th e  allophanate of th e  H 4-derivative  of (IV) has m .p. 91— 92°. 
a d irec t m m n ariso n  of (I) and  (IV) or th e ir  deriva tives is difficult

since (I) is op tically  active  whereas (IV) is racem ic. T he id en tity  
in s tru c tu re  of (I) and  (IV) is established in  an o th er m anner.

II . T rea tm en t of lavandu ly l ace ta te  w ith  H B r-A cO H  a t  0° 
followed b y  e lim ination  of H B r b y  C6H 5N, hydrolysis, and  p u ri
fication of th e  p ro d u c t th rough  th e  H  p h th a la te  leads to  a  p a r tly  
inac tive  m ateria l from  which th e  hom ogeneous allophanate (V), 
m .p. 139— 140°, of ¿solavandulol [/3 /-dim ethyl-£-hydroxym ethyl- 
A0£-heptadiene] is isolated. fi-Methyl-e-methylene-AP-hepten-[,-one
(VI), b.p. 67— 6 8 ° / ll  m m ., is ob tained  in v ery  sm all yield by  con
densing m ethy lhep tenone (VII) w ith  H 20 - E t0 H - C H 20  contain ing  
NaOAc and  b e tte r  from  th e  ketone and  paraform aldehyde in  boiling 
C6H 6- E t 20  con tain ing  N aN H 2 (0-33 mol.) and N a 2S 0 4 ; i t  is freed 
from  unchanged (VII) by  tak in g  ad v an tage  of its- inab ility  to  reac t 
w ith  N a H S 0 3 and  purified th ro u g h  th e  semicarbazone, m .p. 163— 
165°. The position  of its  double linkings is established b y  its  
absorp tion  spectrum . I t  is reduced by  Al(OPr0)3 in PrflOH to  
Lmethyl-y-methylene-by-hepten-fi-ol, b .p . 84°/13 m m ., which closely 
resem bles linalool (VIII) and  borneol in o dour; i t  gives an  allo
phanate, m .p. 97°, acetate, b.p . 81— 83°/12 m m ., and  non-cryst. 
3 : 5-dinitrobenzoate. U nder defined conditions (VI) is transform ed  
b y  MgMel in to  ^l,-dimethyl-y-methylene-Ae-hepten-ffiol (IX), b.p. 
80— 82°/12 m m., which is purified th ro u g h  th e  b o ra te  and  charac
terised  as th e  phenylurethane, m .p. 81— 82°; i t  is ve ry  sim ilar to
(VIII). A llyl isom erisation of (IX) is effected th ro u g h  th e  brom ide, 
which a fte r trea tm e n t w ith  KOAc in COMe2 and  hydrolysis affords 
an  alcohol m ix tu re  in  which th e  p rim ary  m ate ria l g rea tly  p re 
dom inates ; a fte r purification  th rough  th e  H  p h th a la te  th e  p ro d u c ts  
gives an  allophanate, m .p. 143— 144°, which does n o t depress th e  
m .p. of (V). T he incom plete id en tity  of th e  m .p. is a ttr ib u te d  to  
th e  presence of terp inolene and  lim onene form s in  differing p ro 
portions. (I) is therefore  f3£-dimethyl-E-hydroxymethyl-Aft-heptadi- 
ene, of which R uzicka’s alcohol is a  n o t q u ite  hom ogeneous form . 
Tetrahydroisolavandulyl allophanate has m .p. 99— 100°, and  iso- 
lavandulyl 3 ; 5-dinitrobenzoate has m .p. 74r—75°. T he differences 
betw een afl- and  /3y-unsaturated te rpene  alcohols and  th e  occurrence 
of irregular isoprene chains are discussed. H . W .

Production of methyl alcohol.—See B., 1943, I I ,  142. 

^-Saccharin chloride, reagent for identifying alcohols.— See A.,
1943, I I ,  211.

Purification of aliphatic acids and anhydrides.— See B ., 1943, 
I I ,  143. 

Manufacture of esters of chlorine-containing organic acids.— See
B., 1943, I I ,  143.

Essential unsaturated fatty acids. P. K arre r an d  H . K oenig 
(Helv. Chim. Acta, 1943, 26, 619— 626).-—Linoleic acid  is co nverted  
b y  boiling SOCl2 in to  its  chloride, b .p . 159°/0-09 m m ., and  th ence  
by C H 2N 2 in E t 20  in to  th e  corresponding C H N 2 ketone. This is 
d irectly  trea te d  w ith  Ag20  in  E tO H  a t  60° and  th e  p ro d u c t is 
hydrolysed to  is^-nonadecadienoic [homolinoleic] acid (I), b.p. 177—  
178°/0-2 m m. (I) is converted  b y  ozonisation in  CC14 followed by  
o x idation  w ith  H 20 2 in to  sebacic acid. Sim ilarly (I) is transfo rm ed  
in to  th e  chloride, b .p . 173°/0-l m m ., C H N 2 ketone, and  A Kv-eicosa- 
dienoic acid (II), b .p . 198°/0-08 m m. P h y ten ic  o r p hy tad ieno ic  
acid, (I), or (II) can n o t replace linoleic acid as essential f a tty  acid 
an d  in  th e  organism  of th e  r a t  th ere  is no appreciable fo rm ation  of 
linoleic acid b y  ¿9 ox idation  of (II). H . W .

Jasmine perfumes. II. Synthesis of lactones with jasmone-like 
structure. L. R uzicka, F . L ardon , and  P . T readw ell (Helv. Chim. 
Acta, 1943, 26, 673— 679 ; cf. A., 1934, 75).— T he prep , and  purific
a tio n  of COMe-[CH2]3-OAc from  C H 20  and  COMe2 is very  difficult. 
H ydrogenation  (P d -C aC 0 3 in EtOAc) of CHAclCH-OBz gives y-keto- 
n-butyl benzoate (I) (semicarbazone, m .p. 156°; p -nitrophenylhydraz- 
one, m .p. 128— 128-5°), w hich gives B zOH an d  COMe-CHICH., when 
d istilled in a  h igh  vac. b u t  can  be purified b y  mol. d istilla tion . I t  
is hydrolysed w ith  excep tional ease. (I) is transfo rm ed  b y  n- 
C5H u -C H B r-C 02E t  an d  Zn in  d ioxan  in to  ^-m ethyl-a-w-amyl-AK- 
pentenolactone [dihydrojasmone lactone] (II), b .p . 105— 108°/0-5 m m .,
and BzOH. S im ilarly  (I) and  E t  ayS-trib rom o-n-hep toate  y ield
f}-melhyl-a-n-AP'-pentenyl-Aa-pentenolactone [jasmone lactone] (III), 
which absorbs 2 H 2 (Adams). T he odour of (III) resem bles th a t  of 
jasm one and  of (II) dihydrojasm one. H . W .

182
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Electrolysis oi mixtures oi nitrate with malonic acid, the hydrogen 
•aster oi malonic acid, ethyl- and dimethyl-malonic acid, and succinic 
acid. F . F ic h te r  a n d  W . S te in b u ch  (I-Ielv. C him . A cta , 1943, 26, 
695—-704).— E lectro lysis of th e  m ix tu res gives th e  n itra te s  of esters 
of m onobasic  O H -acids b u t  th e  g rea te r p a r t  o f th e  m ate ria l is used 
in th e  K olbe syn thesis. M ix tures of K N 0 3 an d  C H ,(C 0 2I<)2 give 
sm all am o u n ts  of (C H 2-0 -N 0 2)., a n d  ([CH„]2- 0 N 0 2)2. U nder sim ilar 
co nd itions C 0 2E t-C H 2-C 02K  gives N 0 2-0-C H „-C 02E t,  (C H 2-C 02E t) 2, 
E tO A c, and* som e C H 0 -C 0 2E t.  C 0 2Et-C H Et-C O .,K  yields 
N 0 2-0 -C H E t-C 0 2E t  w ith  th e  tw o  isom eric E t 2 d iethy lsuccinates. 
a n d  C H M eiC H 'C O jE t, C H E t(C 0 2E t) 2, an d  possib ly  C O E t-C 02E t, 
C 0 2Et-CM e2-C 02K  affords E t  a-kydroxyisobutyrate nitrate, b .p . 89—  
91°7lO m m . [converted  b y  red u ctiv e  hydro lysis w ith  B a(S H )2 in to  
OH-CMc2-CO.,H a n d  by  h ea tin g  w ith  p -to lu id in e  a t  140° in to  
OH-CMeI,CO-N H,C0H 4Mc-j!>, m .p. 132— 133°], w ith  (CMc2-C 02H )2, 
C H 2:CMe"C02E t, an d  CMe2(COsE t) 2. C 0 2E t-[C H 2]2-C 0 2K  yields 
([C H 2]2-C 02E t) 2, N 0 2-0-[C H 2]2-C 02E t,  an d  CH C C H -C O .Et.

H . W .
Stereochemical studies. XXHI. Optically active dibromosuccinic 

acids. B. H olm berg  (A rk iv  K etni, M in .,  Geol., 1941, 14, B, No. 33, 
7 p p .).— C H PhM e-N H , is no b e tte r  th a n  m o rph ine  or cinchonine 
for resolv ing j--(CHBr-C02H )2 (I), b u t  is su itab le  fo r final op tica l 
pu rification  of th e  stereoisom erides. (I) is show n b y  i ts  A '-ray 
sp ec tru m  to  be  a  racem ate  an d  n o t  a  ¿ /-m ix tu re . Vais, of [a]},8 for 
o p tica lly  ac tiv e  (I) in E tO A c, E tO H , and  H 20  are  given. The 
dccom p. of (I) in  n e u tra l so lu tio n  tak e s  p lace v ia  a  lac tone  w ith  a 
o f opposite  sign, and  is in h ib ited  b y  B r '. M. H . M. A.

TJnsaturated acids and thioacetic acid. B. H o lm berg  an d  E. 
S ch janberg  [A rhiv K e tn i, M in .,  Geol., 1940, 14, A, N o. 7, 22 pp. ; 
cf. A., 1939, I I ,  155).— A cSH  re ac ts  w ith  u n sa tu ra te d  acids, in c lu d 
ing  c is -C 0 2H -C M e:C H -C 02H  (I) an d  (:CH-CO)20  (II), b u t  no t 
trans-(l), c itracon ic  an h y d rid e , o r acon itic  acid, to  give (room 
tem p , o r 100°) SAc d eriv a tiv e s of sa tu ra te d  acids in  good 
y ield , th e  d irec tion  of a d d itio n  being  th e  sam e as for HC1, 
ex cep t w ith  C H 2:C H -C H ,-C 02H  and  (I). T he SH -acids (deacetyl- 
a tio n  w ith  cold "aq. N aO H ) are  oxidised (I-A cO H ) to  disu lphido- 
d iacids, and  th e ir  C H 2P h  th io e th e rs  w ith  n e u tra l H 20 2 to  sulph- 
oxides and  then ce  (K M n 0 4) to  sulphones. T he following are  p repared  
as above : fi-acetylthiolpropionic, m .p. 52—54°, fi-acetylthiol-, b .p. 
129—130°/3 mm.', B-benzylsulphinyl-, m .p. 70— 75°, clear a t  78° 
(also from  C H M eBr-CH 2-C 0 2H) ( m. p.  66— 68°), fi-benzyl- 
sulphonyl-, m .p . 132—133°, y-acetvlthiol-, b .p . 138-5—139°/3 m m ., 
y-thiol-, b .p . 85—87°/0-05 m m . [thiolactone, b .p . 55—56°/3-5 m m ., 
form ed on d is tilla tio n ), yy'-d isulphido-di-, m .p. 109— 110°, and 
y-benzylsulphoiiyl-butyric, m .p. 148— 149°, acelylthiolsuccinic, m .p. 
125— 126°) [m uch slow er from  trans- th a n  from  cts-(!C H -CO ,H ),] 
[anhydride, m .p . 71— 73°, from  (II)], p-acelylthiol-^-phenylpropionic, 
m .p. 95— 96°, acetylthiomethylol-, m .p. 90-5— 91-5°, and  thiomethylol- 
succinic, m .p. 107-5— 108-5° (y-thiolactone, m .p . 109— 110°, on h e a t
ing), acids. (I) gives slowly th e  d iastereo isom eric  a-acclylthiol-ft- 
methylsuccinic acids ( I I I ) , A ,  m .p. 151— 153°, B  (im pure), m .p. 
108— 112° (dccom p.), an d  th en ce  a-thiol-f-m ethylsuccinic acids (IV), 
A ,  m .p. 108— 110°, B ,  m .p . 189— 190° (dccom p.), a n d  C H 2Ph  
thioethers, A ,  m .p. 141— 142“, B , m .p. 156— 157°. Ac20  an d  (IV) 
B  give (III) A .  SH -C M e(C 02H )-C H 2-C 0 2H  [Ac d e riv a tiv e , m .p.
122— 123-5°; C H 2P h thioether, m .p . 153— 154-5°) gives w ith  
C H 2C1-C02H  a-carboxytneihylthiol-a-meihylsttccinic acid, m .p. 132—  
133°. ' M. H . M. A.

Configurative relationship between optically active malic and thio- 
malic acids.— See A., 1943, 1, 154. 

Photometric determination o£ ascorbic acid.— See. A ., 1943, I I I ,  
502 . 

Production of y-keto-j3-methylbutanol and methyl /ropropenyl 
ketone.— See B ., 1943, I I ,  144. 

Manufacture of polyalkylenepolyamines.— See B ., 1943, I I ,  144. 
Stereochemistry of labile compounds of tervalent nitrogen.— See 

A., 1943, I ,  175. 
Structural characteristics of amino-acids.— See A., 1943, I, 177. 
Occurrence of ¿-glutamic acid in protein of tumours and healthy 

organs.— See A ., 1943, I I I ,  402.
Synthesis of peptides by transamination. R- M. H e rb s t a n d  D. 

Shem in (J . B iol. Chem., 1943, 147, 541— 547).— A lte rn a te  ad d itio n s 
of N -N aO H an d  C lC 02C H 2P h  to  an  ice-cold so lu tion  of ¿ /-a lany l- 
a lan in e  gives tw o  m odifications of dX-carbobenzyloxyalanylalanitie, 
m .p. 144-5— 145-5° (I) and  168— 169° (II) (softens a t  165°) resp ec t
ively, w ith  considerab le  p ro p o rtio n s  of. m a te ria l of m .p. 133-5—  
135° (III), w hich m ay  be a  m ol. com pound, a  solid so lu tion , o r a 
fo rtu ito u s  m ix tu re  of (I) an d  (II). W hen an  aq . so lu tio n  of p y ru v y l- 
a lan ine and  ¿ /-N H j-C H Ph-C O .H  is boiled  un d er N ,  tran sam in a tio n  
occurs accom panied  by  fo rm atio n  of C 0 2 an d  PhC H O . T h e  p ro d u c t 
is conv erted  by  C lC 02C H 2P h  in to  a  m ix tu re  of (II) an d  (III). A 
schem e is suggested  fo r th e  biological sy n th esis of p e p tid e  chains 
from  non-am ino-acid  p recu rso rs invo lv ing  tw o  sim ple reactions, 
an im a tio n  a n d  acy lation . H . W .

Preparation of urea nitrate.— See B ., 1943, I I ,  143.

II.— SUGARS AND GLUCOSIDES.
Raman spectra of sugars.— See A., 1943, I, 176.
Heart glycosides. XX. Structure of scilliroside. A. Stoll, J. 

R enz, a n d  A. H elfen ste in  (H clv . Chim . Acta, 1943, 26, 648— 672; 
cf. A., 1942, I I ,  218, 279).— T he s tru c tu re  [A ; R  =  H) is assigned 
to  scilliroside (I), (i) is oxidised b y  C r0 3 o r Pb(O A c)4 to  a  sub
stan ce  (II) v ery  freely sol. in  H 20  o r E tO H  w hich could n o t be

caused to  crysta llise  w hereas its 
O te tra -a c e ta te  (III) affords de-

/  \  hydroscilliroside tetra-acetate
HÇ 2i 2-iço (XV) (A ; R  =  Ac. 12-CH-OH 

C so 23C-OAc to  12-CO), m .p . 228— 230°, [a]??
-8 1 -8 °  in  CHClj, -8 2 - 5 °  in 
M eOH (semicarbazove, decomp. 
220°), also o b ta in ed  by  acéty l
a tio n  of (II). T he absorption 
curves of (II) an d  (IV) are  very 
closely sim ilar. (IV) is readily 
d eh y d ra ted  b y  m ineral acids in 
aq . E tO H  to  anhydrodehydro- 
scilliroside tetra-acetate, m.p. 
228°, Hx,0 - 1 0 0 °  in M eOH, the 
ab so rp tio n  sp ec tru m  of which 

"indicates a  co n stitu tio n  [A) but 
w ith  double  linkings C(b: 14) and  C(S :u ) ; th e  CO group  appears to 
fac ilita te  th e  fo rm ation  of a  con ju g a ted  system . (IV) is converted 
by  tre a tm e n t w ith  N aO H -M eO H  follow ed b y  dil. acid  and  then' by 
acé ty la tio n  in to  M e deacetyldehydroisoscillirosidate penta-acetale (V), 
m .p . 174°, [a]?? + 5 5 °  in M eOH. (IV) is hy d ro g en ated  ( P t0 2 in 
M eOH ; P d  or R an ey  N i does n o t offer a n y  ad v an tag e) to  a  mixture 
of n e u tra l  isom crides from  w hich a  compound  (VI), C38H 530 ,4l 
m .p. 216— 217°, [a]|,0 —52-5° in  M eOH, is iso la ted  an d  an  acid 
m ix tu re  w hich yields a  substance, C3gH 3B0 14, m .p. 196— 198°, [a]!’ 
— 54-5° in M eOH . T he corresponding  Me este r has m .p. ~155° 
and  does n o t a p p ea r to  be hom ogeneous ; i t  is oxidised to  a  diketone 
(disemicarbazone, C2,H 440 4 N 8) . T etrahydrodeacetyldeoxyscilliroside 
is tran sfo rm ed  by  A c ,0 -C 5H sN  in to  a  m ix tu re  of tctra-acetates, m.p. 
240°, [a]?,0 + 3 5 °  in  M eOH, and  m .p. 219°, [aft0 + 3 6 °  in MeOH, the 
fo rm er of w hich is oxidised b y  Pb(O A c)4 to  telrahydrodeacetyldeoxy- 
dehydroscilliroside tetra-acetate, m .p. 176— 177°, h y d ro g en ated  (PtO, 
in  M eOH) to  a  substance  w hich appears to  be  id en tica l w ith  (VI). 
Me deacety lfsoscillirosidate p en ta -ac e ta te  is re s is ta n t towards 
Pb(O A c)4 b u t  is slow ly oxidised b y  C r0 3 to  th e  compound  (VII),

m .p. 192°, [a]!? —37-5° in M eOH (disemicarbazone, decom p. 172°).
Me te trahydro d eace ty ld eo x y iso sc illiro s id a te  (loc. cit., new m.p. 
240— 242°, [aft0 —24-6° in MeOH) is hydro lysed  b y  acid  to  glucose 
an d  a d oub ly  u n sa tu ra ted  acid, C24H 240 4, m .p . 185° (decomp.) 
a f te r  softening, [aft0 —13-5° in  M eOH, hyd ro g en ated  ( P t 0 2 or Pd-C) 
to  th e  sa tu ra te d  acid, C24H 280 4, m .p. 168°, [a ft0 + 1 5 °  in MeOH. 
T he presence of a  d ifficultly-reactive, nuc lear double  linking is
(I) is estab lished  b y  th e  ox idation  of (I) by  B z 0 2H  to  th e  corre
sponding  oxide, m .p. 228— 230°, softens a t  215°, [a ft0 -3 4 -5 °  in 
M eOH. T he s tru c tu re  o f (I) is based on th e  follow ing consider
a tio n s. A cid hydro lysis rem oves from  (I) a  m ol. of glucose which 
in analogy  w ith  th e  o th e r h e a r t glucosides is supposed to  be attached 
a t  C{3). T he sec. n a tu re  of O H  u n ited  to  sugar is experimentally 
established. T he aglycon has n o t  been iso lated  b u t  a ll th e  evidence 
in d ica tes a  ste ro id  s tru c tu re . A b sorp tion  spec trum  and  behaviour 
to w ards alcoholic* a lka li show  th a t  (I) like  scillaren-ri has a  doubly 
u n sa tu ra ted , six-m em bered lac to n e  r in g ; th is  co n ta in s  OAc assumed 
to  be  a- to  CO. (I) co n ta in s a  free sec. O H  w hich can  be oxidised 
to  CO b u t  n o t  a c y la te d ; i ts  p osition  a t  C<12> is established. The 
presence o f tert. O H , read ily  rem ovable  as H 20 ,  a t  C(14> is proved. 
I he re s is tan t nuc lear double  lin k in g  in  (I) can  be  hydrogenated 
a f te r  ox id a tio n  of O H  a t  C(l2, o r e lim in a tio n  of O H  a t  C(14) with 
p ro d u c tio n  of a  second nuclear double  lin k in g ; th is  observation 
and  th e  abso rp tio n  sp ec tru m  of (I) in d ica te  th e  presence of the 
link ing  a t  C<8; a). H . W.

Configuration of starch and its crystalline degradation products. 
See A., 1943, I, 177.

Non-carbohydrate substances in the cereal starches.— See A., 1943, 
I I I ,  446.

III.— HOMOCYCLIC.
Highly hindered stilbenes. R . C. F uson , J .  J .  D enton,rand C. E. 

B est ( / .  Org. Chem., 1943, 8, 64— 72).— T hree  hindered stilbenes
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are show n to  re ac t w ith  H 2, K M n 0 4, 0 3, Bz0.2H, N a, K -N a , an d  a 
A gO B z-I com plex no rm ally  b u t  freq u en tly  m uch  m ore slow ly th a n  
do th e  unh indered  stilbenes. a /J-D im esitylethylene (I), m .p. 132-5—
133-5°, is ob ta in ed  b y  th e  ac tio n  of M gM el, M g-M gl2, o r Mg alone 
on C 0H 2M e3-CHCl2. T h e  yields a re  n ea rly  th e  sam e w ith  th e  th ree  
reagents b u t  th e  use  of G rignard  reag en t is preferab le  because i t  
gives a  p ro d u c t w hich is easily  purified. ap-Dimesilylethanol (II), 
m.p. 128— 129° (acetate, m .p . 117-5— 118°), is ob ta in ed  b y  th e  
action of H 2 a t  125°/2000 lb . on  deoxym esito in  in  abs. E tO H  
contain ing  Cu ch rom ite  o r from  2 : 4 : 6 :  l-C 0H 2Me3-CHO and 
2 : 4 : 6 :  l-C 0H„Me-CH2-MgCl b u t  a  ted io u s sep a ra tio n  from  
(CH2-C8H 2Me3)2 is req u ired  in th e  la t te r  m ethod . (II) is t r a n s 
formed b y  H 2S 0 4- H 20  ( 1 : 1  by  vol.) a t  100° in to  (?) di-(af}-di- 
mesityl)ethyl ether, m .p . 177— 180°, and  by  P 20 5 in boiling C „H 6 or 
boiling Ac20  co n ta in in g  conc. HC1 in to  (I). C 0H 2Me3-CHO and 
CH2Ph-M gCl give ft-phehyl-a-mesitylethanol, m .p. 65— 66°, also 
obtained by  th e  action  of H 2 a t  150°/1550 lb. on C H 2P h  m esity l 
ketone in  M eOH co n ta in in g  Cu ch rom ite  an d  converted  b y  H 2S 0 4-
I-I20  (1 : 1 by  vol.) a t  100° in to  a-phenyl-p-mesitylethylene  (III), 
imp. 50— 56°. a-Phenyl-p-2  : 4 : G-triisopropylphenylethanol is derived  
from C 8H 2P r03-CHO an d  C H 2Ph-M gCl and  is tran sfo rm ed  by  
H 2S 0 4- H 20  a t  100° in to  a-phenyl-p-triisophenylethylene (IV), m .p. 
82-5— 83-5°. T re a tm e n t of (I) w ith  H 2 a t  100°/ an d  th e n  a t  
150°/200 lb. in  metliylcycZohexane co n ta in in g  R an ey  N i gives 
(CH2-C ,H 2Me3), m .p . 114— 117°; (III) a n d  (IV) are  tran sfo rm ed  
by sim ilar tre a tm e n t in to  a-phenyl-ji-mesitylethane, m .p . 38— 39°, 
and a-phenyl-p-2 : 4 :'6-lriisopropylphenylethane, b .p . 155— 161°/4 
mm., m .p. 33— 34°. O zonisation  of (I) follow ed b y  tre a tm e n t of 
the resu lting  p ro d u c t w ith  a lka line  H 20 2 gives m csito l (V) and 
mesitoic acid (VI); analogously  (III) yields (V), (VI), and B zO H  
and (IV) yields B zO H  an d  2 : 4 : 6 :  l-C 6H 2Pr0-CO2H  and  B zO H .
(Ill) an d  B zO aH  in  CHC13 afford a-phenyl-fi-mesitylethylene oxide, 
m.p. 67— 68°, reduced  b y  H I  to  (III); 1 : 3 :  5-C6H 3Me3 and B z 0 2H  
in CHC13 give (V) in  18-6%  yield . Successive tre a tm e n ts  of (III) 
with pow dered N a  and  solid C 0 2 in  E t 20  lead to  a-phenyl-p-mesityl- 
succinic acid, m .p. 217— 219°, converted  by  boiling AcCl in to  th e  
anhydride, m .p . 129— 130°. afi-D im esitylsuccinic acid, m .p. 283—  
285°, and  a-phcnyl-f}-2 : 4 : G-triisopropylphenylsuccinic acid, m .p. 
195— 198°, a re  ob ta in ed  sim ilarly . U n d er id en tica l conditions th e  
colour of a  so lu tion  of K M n 0 4 is d ischarged b y  stilbene  in  1 m in ., 
by (III) in 4-5 h r., b y  (IV) in  30 h r ., an d  b y  (I) in 60 h r. (I) is con
verted b y  th e  I-A gO B z com plex in  boiling C t H , followed by  alkaline  
hydrolysis in to  hydrom csito ins, m .p . 212— 213° an d  158— 159°.
(Ill) appears to  give a  m ix tu re  of th e  expec ted  glycols. H . W .

Synthesis o£ 1-methylnaphthalene. O. G ru m m itt an d  A. C. B uck
(/. Amer. Chem. Soc., 1943, 65, 295— 296).— C10H 8, parafo rm ald e
hyde, and  conc. H 3P 0 4 in  A cO H  a t  80— 85° give 1-C10H 7-CH2C1 
(70—72% ), b .p . 128— 133°/5 m m ., th e  G rignard  reag en t from  w hich 
gives Hg a-naphthylm ethyl chloride, m .p . 126— 128°, a-a'-naphthyl- 
acetonaphthalide, m .p . 175— 177°, a n d  l-C 10H ,M e (80% ), b .p . 238— 
240° (picrate, m .p. 140— 141°). R . S. C.

Nitration oi naphthalene. H . E . F ierz-D av id  an d  R . Sponagel 
(Helv. Chim. Acta, 1943, 26, 98— 111).— V ery  finely-divided CI0H a 
is added g rad u ally  to  a  m ix tu re  of 62%  H N 0 3 an d  80%  H 2S 0 4 a t  
30—40°, a f te r  w hich th e  tem p , is k e p t fo r 6 h r. a t  50° an d  I hr. a t  
60°. T he cru d e  p ro d u c t y ields 2 : 4 :l-(N O 2)2C10H 5-OH (I), m .p. 
137° (yield 0-43% ), to  aq . N aO H . D istilla tio n  of th e  thus-purified  
product u n d er 12 m m . gives a  m ix tu re  (II) of m onon itro n ap h th a len es 
containing 4-6%  of 2-C 10H 7-NO2 an d  a  residue in  w hich 1 : 5- and 
1 : 8-C10H e(NO2)2 a re  identified. P u re  1-Cj0H ,-N O 2, m .p. 57-8° 
(block), is b e s t o b ta in ed  b y  several c rysta llisa tio n s of (II) from  E tO H  
and from  lig h t p e tro leum . I t  is d istingu ished  from  2-C10H ,-N O 2, 
which h as an  odour of c innam on, b y  absence of odour an d  cap ab ility  
of sublim ation in  a vac. T h e  n itra tio n  of CJ(IH 8 b y  95-5%  H N 0 3 
in A cO H -A c20  is described. W i th ~ 2 1 %  H N 0 3 a t  95— 98° ox id 
ation of C 10H 8 is n o t  m ore m arked  th a n  w ith  o th e r m ethods of 
nitration and  th e  y ie ld  of crude  n itro n ap h th a len es  is ~ 9 4 -5 % . 
The detection  of 2-C10H 7,N O 2 in  (II) is b e s t effected b y  red u ctio n  
and ace ty la tion  follow ed b y  th e  sep a ra tio n  of /?-C10H 7-N H A c by  
crystallisation from  E tO H . T he m .p. d iag ram  of 1- and  2-C10H ,-N  0 2 
>s given. U nsuccessful a tte m p ts  to  increase th e  y ield of (I) from  
Cl0H s by  use of dil. H N 0 3 in presence of N aN O t  and  b y  th e  use of 
mixed acids w ith  N a N 0 2 a re  described. (I) is p rim arily  form ed 
from C 10H S and n o t th ro u g h  l-C I0H ,-N O 2._ N itra tio n  of C 10H 8 a t  
— 60° does n o t give a  trac e  of 1 : 3-C10H 6(N O 2)2, w hich  therefo re  is 
unobtainable by  d irec t n itra tio n  of C10H 8. H . W .

Butylnaphthalenes and their derivatives. I. 2-to-i.-Butylnaphth- 
nlene. N. G. B rom by, A. T . P e te rs , a n d  F. M. R ow e (J .C .S .,  1943, 
H4— 146).— C 10H 8, B uyCl, a n d  ZnCl2 a t  70— 105° afford  2-C10H 7B uy
(I), b.p. 125°/4 m m . (p icrate, m .p . 100— 101-5°), an d  tw o  C 10H 8B uy2, 
m.p. 140— 147°_ an(j  90— ggo (pjcrate , m .p. 157— 158°); no  1- 
b-ioH7Buy is isolated. (I) is sim ilarly  ob ta in ed  using  BuyB r o r b y  
dehydrogenating 2-icrZ.-butyl-5 : 6 : 7 : 8- te trah y d ro n a p h th a len e  (II) 
Li!??1 te trah y d ro n ap h th a len e , BuYCl, an d  ZnCl„) w ith  S a t  215— 
fdO . p-C#H 4BuY-CO TCH .],-CO ,H  [semicarbazone, m .p. 204— 205° 
) comp.)] is reduced (Clem m ensen) to  p -C ,H 4B u7-[CH2]3-CO,H 
(amide, m .p. 132— 134°), th e  chloride, b .p . 152— 154°/14 m m ., of

w hich w ith  A1C13 in lig h t p e tro leu m  (b.p. 60— 80°) gives 1-hei.o-
1-taxt.-bu tyl-\ : 2 : 3 : 4-telrahydronaphlhalene, m .p. 101—-102-5° (sem i
carbazone, m .p. 225— 226°). C lem m ensen red u ctio n  th e n  affords
(II), w hence (I). (II) is oxidised b y  aq , I<M n04- N a 2C 0 3 a t  95°, 
follow ed b y  H 20 2- a q .  N aO H  a t  room  tem p ., to  4-text.-butylphlhalic  
acid, m .p. 160— 161 (anhydride, m .p. 75-5— 76-5°). 2 - te r t .-B utyl- 
1 : 4-naphthaquinone, m .p. 76— 77° [phenylhydrazone, m .p. 190— 
191°; p -nitrophenylhydrazone, m .p. 264— 265° (dccom p.)], is o b tained  
from  (I) an d  CrO3-5 0 %  aq . A cO H  a t  65— 70°. A. T . P .

Nuclear alkylated anilines.— See B ., 1943, I I ,  171. 

Sulphonation of aniline.— See B., 1943, I I ,  166.

Sulphanilamide derivatives.— See B ., 1943, I I I ,  134, 135.

Sulphilimines derived from sulphanilamide. C. W . T odd, J . H . 
F le tch er, a n d  D. S. T arb e ll (J . A m er. Chem. Soc., 1943, 65, 350—
354).— N o p ro d u c t w as ob ta in ed  b y  h ea tin g  />-NH2-C8H 4-S 0 2-N H 2
(I), P h 2SO or E t 2SO, and  a  d eh y d ra tin g  agen t. A sP h 3 an d  A sB u3 
also do  n o t reac t. H ow ever, th e  salts, /)-NHA c-C 6H 4-SO,-NM X 
[M =  N a, X  =  Cl (II), decom p. 195— 205°, o r Br, decom p. 250— 
260°; M =  K , X  =  Cl (III) (best), decom p. 190— 200°, o r Br, 
decom p. 210— 220°] (prep, described), w ith  S R R ' in  boiling  60%  
E tO H  or H 20  a t  room  tem p , give 55— 85%  of W -acetyl-S-dim ethyl-, 
m .p . 141— 142° (decom p.), -diethyl-, m .p. 181— 182° (decom p.), 
-di-n-propyl- (IV), m .p. 166— 167° (decom p.), -di-n-bntyl- (V), m .p. 
160— 160-5° (decom p.), -di-n-am yl-, m .p. 158-5— 160° (decomp.)) 
-diphenyl- (VI), m .p. 204— 204-5°, -dibenzyl-, m .p. 192-5— 193°, 
-p-lolyl-S-m ethyl- (VII), m .p. 180— 180-5°, an d  -di-p-acetamidophenyl- 
su lphanily lsidphilim ine  (VIII), m .p . 163-5— 164-5° (decom p.), p- 
N H A c-C 0H 4-SO2-N S R R '. In  H C l-d io x a n -H 20 ,  (VI) gives sulph- 
anily ld iphenylsu lph ilim ine  (IX), m .p. 183— 184°, w hich is d iazo tised  
in  q u in o lin c -H 2S 0 4- H 20  a t  < 1 0 °  and  th e n  coupled w ith  j8-CJ0H 7-OH 
to  a  p ro d u c t, m .p . 210— 211° ((VI) does n o t  th u s  reac t], and  in 
conc. HC1 a t  100° gives (I) and  P h 2SO. I n  1%  aq . N aO H -P hM e,
(V) gives (I) (56% ), B u “3S, and  B u “2SO ; (IV) gives sim ilarly  P r ° 2S.
2-Acetamidolhiazoline (prep, from  th e  am ine b y  A c20 -C „ H 8), m .p. 
194-5— 195°, w ith  (II) in  aq . d ioxan  gives th e  S-oxide, m .p . 199— 
200°. SM e-C(:NH )-NH2,H 2S 0 4, 0 E t-C H :C (C 0 2E t) 2, an d  K O H  in
H 2 a t  10° ( la te r 100°) give 6-hydroxy-2-methyllhiol-5-carbethoxy- 
pyrim id in e  (34% ), m .p. 132— 133°, w hich does n o t  condense w ith  
(H I), b u t  w ith  bo iling  SOCl2 gives 6-chIoro-2-methylthiol-5-carbethoxy- 
p yrim id ine , m .p. 58— 59-5°. 2 -M ethy lth io lqu ino line  does n o t co n 
dense w ith  (III) b u t  w ith  ch lo ram ine-T  (X) gives th e  sulphilim ine, 
m .p. 128— 129°. R 2S an d  (X) give p-toluenesulphonyl-S-di-m ethyl-, 
m .p. 154— 155°, -xi-propyl-, m .p. 110— 110-5°, an d  -n-bulyl-sulphil- 
im ine, m .p. 77-5— 78-5°. Of th e  sulphilim ines, on ly  (VII) is a c tiv e  
[<^ (I)] a g a in st Streptococcus hrzmolyticits. (VIII) an d  (IX) are  
in ac tive . (II) a n d  (III) are  in ferio r to  (X) as d isin fec tan ts.

R . S. C.
Synthesis of sulphanilylamidines. C. E . K w artle r  a n d  P . L ucas 

(J . A m er. Chem. Soc., 1943, 65, 354— 355).— />-NHAc-C„H„-S02C1 
and  th e  a p p ro p ria te  am id ine in  n e u tra l  o r s lig h tly  a lk a lin e  aq. 
COMe2 a t  0— 5° give lSi -acetylsulphanilyl-acet- (51% ), m .p . 241—  
243°, -propion-, m .p . 192— 195°, -butyr-, m .p . 149— 151°, -tridec-, 
m .p. 114r—-116°, -benz-, m .p . 211— 212°, an d  -phenylacet-am idine, 
m .p. 193— 195°, w hich in  15— 25%  H C l-E tO H  a t  room  tem p , (no t 
o th e r  conditions) give 52— 75%  of th e  sulphanilyl-am idines, m .p.
150— 152°, 149— 151°, 79— 82°, 94— 95°, 207— 209°, a n d  173— 175°, 
respec tive ly  (cf. B .P . 538,822, B „  1941, I I I ,  344 ; A., 1943, I I ,  128). 
m-C12H 25-CN w ith  H C l-E t20 - E tO H  a t  5° gives tridecim ino E t  ether 
hydrochloride, m .p. 99— 102° (decom p.), w hich  w ith  9-6%  N H 3-  
E tO H  a t  room  tem p , gives tridecamidine hydrochloride, m .p . 135— 
136°. R . S. C.

Thermal decomposition of quaternary ammonium phenoxides, with 
reference to the Claisen rearrangement. D . S. T arb e ll an d  J .  R . 
V aughan , ju n . (J . A m er. Chem. Soc., 1943, 65, 231— 233).—  
C H 2:CH -CH 2-N PhM e2B r (I) (prep, from  C H 2:CH-CH2B r a n d  N P hM e2 
in  E tO A c), m .p . 125— 126°, w ith  A g20 - H 20  gives a  so lu tion  of 
th e  hydrox ide, w hich, w hen d istilled  w ith  m -2-xylenol (II) 
an d  N aO H  a t  1 a tm ., gives N P hM e2 (92% ) and  2 : 6 : 1 -  
C 8H 3Me2-O -0H 2-CH:CH2 (III) (77% ). Use of P h O H  o r p-cresol 
in  p lace of (II) gives C H 2lCH-CH2-OPh (IV) (58% ) o r p- 
CBH 4Me-O-CH2-C H :0H 2 (80% ), respectively . K O P r°, (I), and- (II) 
in  P r aO H  give phenyldim ethylallylam nionium  2 :  %-dimethylphen- 
oxide, + H 20 ,  m .p. 85— 87°, an d  + 3 H 20 ,  m .p . 68— 70°, w hich  a t
60— 85°/2 m m . gives N P hM e2 (74% ) a n d  (III) (69% ). T rea tin g
(I) in  H 20  w ith  A gO Ph, filtering , an d  d is tillin g  gives N P hM e2 
(81% ) and  (IV) (59% ). I t  is concluded th a t  th e  re a rra n g em en t of 
phenol ally! e th e rs  does n o t occur b y  c leavage in to  a lly l and  
phenox ide  ions. R . S. C.

Condensation of aryldiazonium salts and/or hydroxides with 
secondary nitroalkanes. C. F . F easley  [w ith  E . F . D egering] (J . 
Org. Chem., 1943, 8 , 12— 16).— A rN 2Cl is n e u tra lised  w ith  N aO H  
an d  im m ed ia te ly  tre a te d  w ith  a  so lu tio n  of th e  sec. N 0 2-a lk an e  in  
N a O H ; as soon  as th e  reac tio n  is com plete  th e  p ro d u c t should  be  
iso la ted  from  th e  ice-cold so lu tio n  b u t  in  th e  case o f a lkali-so l. p ro d u c ts
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sufficient tim e  m ust be allowed for th e  coupling before add ition  of 
;>i.ids. In  s tab ility  of th e  chrom ophoric azo-linking an d  ease of 
purification , these  p roducts a re  superior to  those  derived from  th e  
p rim ary  N O a-alkanes. I f  th e  original am ine con ta ins acidic auxo- 
chrom ic groups, th e  condensation  p roduct dyes silk and  wool 
d irec tly ; coupling m ay  be m ade on th e  fibre. T he following are 
described : p-nitro-p-benzeneazo-, b.p. 98-0°/7 m m., -p-o-, m .p. 56-9°, 
a n d  m .p. 71-2— 72-2°, -nitrobenzeneazo-, -p-i-nitro-o-toluene-
azo-, m .p. 70-1°, -p-p-acetamidobenzeneazo-, m .p. 125-3— 125-8°, 
-p-p-chlorobenzeneazo-, m .p. 67-8°; -p-p-bromobenzeneazo-, m .p. 90—  
91°, -p-2 : 5-dichlorobenzeneazo-, m .p. 57— 58°, -p-2 : 4 : G-tribromo- 
benzeneazo-, m .p. 58-1°, -p-p-tolueneazo-, m .p. 20 +  1°; -P-o-, m .p. 
93-2— 93-6°, and  p-p-carboxybenzeneazo-, m .p. 167— 169°, and  -p-2- 
naphthaleneazo-propane, m .p. 67°; p-nitro-p-m-nitrobenzeneazo-, m .p. 
63-3— 63-7°, -p-i-nitro-o-tolueneazo-, m .p. 48-9°, -p-2 : 5-dichlorobenz- 
eneazo-, m .p. 40— 40-3°, -p-2 : 4 : G-tribromobenzeneazo-, m .p. 57-4—  
58°, an d  -p-p-carboxybenzeneazo-butane, m .p. 129— 130°. p~Nitro- 
P-phenyl-1 : i-phenylenedisazo-propane, m .p. 107— 108°, and  -butane, 
m .p. 80-9— 81-4°, are described. pp'-Di-p-(p-nitropropaneazo)di- 
phenyl has m .p. 162— 163-6°. H . W .

Products of the action of azobenzene-p-carboxyl chloride on 
a-aminocarboxylic acids and their esters. P. K arrer, R. Keller, 
an d  G. Szonyl (Helv. Chim. Acta, 1943, 26, 38— 50).— A ttem p ts  are 
described to  ob ta in  N -acyl derivatives of N H 2-acids su itab le  for 
chrom atographic  separations. A gitation  of ^ -P h N 2-C.6H 4-COCl (I) 
in  E t20  w ith  Tv aline in  2N-NaOH a t  room  tem p , affords 2-p- 
benzeneazophenyl-4:-isopropyloxazol-5-one [N -p-benzeneazobenzoylval- 
ine lactone] (II), m .p. 115°, (which gives d a rk  v io let alkali salts),
1- (III), m .p. 157— 159°, [a]jf -4 4 -8 5 °  in  E tO H , and  r-, m .p. 229— 
230°, -PS-p-benzeneazobenzoylvaline, th e  la t te r  arising from  th e  
hydrolysis of (II). U nder sim ilar conditions (I) and  Z-leucine yield
2-p-benzeneazophenyl-4,-\sobutyloxazol-5-one, m .p. 147°, and  r-N-p- 
benzeneazobenzoyl-leucine (IV), m .p. 173°. Glycine yields N-p-benzene- 
azobenzoylglycine (V), m .p. 225°, ap p aren tly  w ithou t th e  correspond
ing lactone. \(-\-)-iA-p-Benzeneazobenzoylalanine (VI), m .p. 220°, 
M i? +55-07° in  COMe2, b u t no lactone is derived from  /( +  )-a!anine. 
The M e  esters of (III), m .p. 138°, [a]£? -3 8 -4 °  in  COMe2, (IV), m .p. 
133°, (V), m .p. 118°, and  (VI), m .p. 148°, [a]}? +38-4° in  COMe2, 
are ob tained  by  m eans of C H 2N 2. G radual add ition  of (I) to  th e  
ap p ro p ria te  N H 2-acid ester hydrochloride in C6H 5N a t  40— 60°. 
leads to  th e  M e  esters of N-p-benzeneazobenzoyl-l-leucine (VIII), 
m .p. 104°, [a]i? +22-6° in COMe2, -1 -glutamic acid, m .p. -126— 128°, 
[a]Jo8 —11-6° in COMe2, -1 -phenylalanine, m .p. 145— 146°, [a]888 
— 99-2° in COMe2, -1 -aspartic acid, m .p. 148— 150°, [a]888 —17-3° in 
COMe2, -1 -methionine, m .p. 118— 119°, [a]888 —27-32° in COMe2, and 
-1 -proline, m .p. 125— 126°, [a]J27 —36-27° in COMe2. The ch rom ato
graphic separation  of m ix tures of th e  Me esters of (V), (VI), and  (III) 
w ith  (VII) on basic Zn carbonate  is described; Ca(O H )2 and  A l2Oa 
are less su itable . H . W .

Nuclear methylation of a-naphthol. A correction. J. W . Corn- 
fo rth , (Mrs.) R. H . C ornforth, and  (Sir) R . R obinson (J .C .S ., 1943, 
168; cf. A., 1943, II , 28).— The substance ob tained  from  “  4-piper- 
id in o m eth y l-l-n ap h th o l ”  (I) an d  NaOM e-M eOH is n o t 4 : 1 -  
C10H 6Me-OH, b u t 2 : ^-dim ethyl-\-naphthol, m .p. 84— 85° (picrate, 
m .p. 143— 144°). T h a t (I) is ac tually  th e  2 : 1-derivative (cf. Feld
m an  et al., A., 1942, I I ,  205) is confirm ed b y  hydrogenation  (Cu 
chrom ite  in E tO H  a t  165°/100 atm .) to  2 : l-C 10H eMe-OH (picrate, 
m .p. 133— 134°). A. T. P.

Colour reactions for stilbcestrol.— See A., 1943, I I ,  212.
Mixed /3-naphthyl thioethers. F. E . R ay  and  G. L. Bowden, jun .

(J . A m er. Chem. Soc., 1943, 65, 297).—/S-C ^H ^SH , A lkBr, and 
N aO E t in  E tO H  give p-C wH . n-hexyl, b .p . 160°/20 m m., and n -heptyl 
sulphide, m .p. 34°. £ -Q ,H 4Ph-CH PhCl and  £-C10H ,-SH  in C6H 8 
give p-C10H i phenyl-p-xenylm ethyl sulphide, m .p. 155° (sulphoxide, 
m .p. 220°), which w ith  Me2S 0 4 gives ^>-C6H 4PlrC~Ph-S+Me-C10H 7-/3. 
whence i t  is regenerated  by  H 20 .  R . S. C.

Aryl hydroxyalkyl ethers.— See B ., 1943, I I ,  172.
Ethers of duroquinol.— See B ., 1943, I I I ,  135.
Synthesis of cis- and /ru«i-3-A°-pentadecenylveratrole, a dihydro

derivative of urushiol dimethyl ether. D. W asserm an and  C. R. 
D awson ( / .  Org. Chem., 1943, 8, 73— 82).— E t2 ad ip a te  is reduced 
(H 2 a t  255°/1750 lb. in  presence of C u-C r oxide) to  [CH2] 6(OH )2, b.p.
128— 130°/6 m m . (yield 84% ), converted  by  th e  successive actions 
of N a and  C H 2PhCl in  xylene a t  120— 130° and th en  a t  120° in to  
J^-benzyloxyhexanol, b.p. 154°/2-5 m m. This w ith  S0C12 in N PhM e2 
a t  30— 45° gives 1,-benzyloxy-n-hexyl chloride, b.p. 138°/1 m m., the  
Mg derivative  of which w ith  2 : 3 :  l-(OM e)2C8H 3-CHO affords the 
expected  sec. alcohol, converted  (w ithout purification) by  K H S 0 4 a t  
210° in to  H 20  and  3--q-benzyloxy-ha-heptenylveratrole, b.p. 229°/
1 m m .; th is  is reduced (H 2 a t  2— 3 a tm ., Pd-black, AcOH) to
3-i-¡-hydroxyheptylveratrole, b .p . 169°/2-7 m m. (together w ith  a little  
aqi-dihydroxydodecane, m .p. 82— 82-5°), which w ith H B r a t  140— 150° 
followed by  re -m ethy lation  yields Z--q-bromoheptylvexatrole, b.p. 174°/1 
m m. W ith  CH;CNa in liquid N H , th is  affords 3-A6-noninenylveratrole, 
b .p . 146°/2 m m ., transform ed by  N aN H 2 and  «-C6H 13B r in  liquid

N H 3 ligh t petroleum  in to  2-hP-pentadecinenylveratrole ( I ) ,  b.p. 192 /
1-4 mm. (I) is hydrogenated  (R aney N i in 95%  E tO H  a t  31°) 
to  cis-3-AB-pentadecenylveratrole (II), b.p. 198°/2 m m., b u t  is 
reduced by  N aN H 2 in liquid  N H 3 to  th e  tra n s -isomeride (III), b.p. 
212°/3-2 m m., of (II). Com plete hydrogenation  (R aney  Ni) 
gives 3-pentadecylveratrole [tetrahydrourushiol M e2 ether], m.p. 
36*8— 37°. ( I l l)  is oxidised b y  pow dered K M n 0 4 in  COMe2 
to  m-C6H 13-C 02H  and  2 : 3 :  l-(0 M e)2C8H 3-C 02H. 2 : 3 : 1 -
(OMe)2C6H 3-CHO is reduced (Clemmensen) to  2 : 3-dimethoxytoluene, 
b .p . 103°/22-5 mm. H.W.

2 : 4-Dinitro-5-arylaminophenols.— See B ., 1943, II, 172.

4-Nitro-3-ethoxytoluene-6-sulphonic acid. C. B uchanan , J. D. 
L oudon, and  J. R obertson  (J .C .S ., 1943, 168— 169).— m-C8H 4Me-OEt
(I) and  conc. H 2S 0 4 a t  < 3 0 °  give 3 : 1 :  6-OEt-C 8H 3M e-S03H (II) 
(p-toluidine salt, m .p. 100— 120°; chloride, b.p. 176— 177°/10 mm.; 
amide, new m .p. 113— 114°). (I) and  conc. H 2S 0 4 a t  30— 35° for 
12 hr. followed by  H N 0 3 (d l-4 2 )-H 2S 0 4 a t  15— 18°, th en  a t  room 
tem p., yield 4 : 1 : 3 : 6 -N 0 2'C 8H 2M e(0E t)*S03H  (III) (p-toluidine 
salt, m .p. 232— 233°; chloride, m .p. 110— 111°) and  some 2-N 02- 
isom eride (gelatinous ^i-toluidine sa lt;  chloride, m .p. 97°). (I ll)  is 
also form ed from  4 : 1 :  S-NOjjCsHjM e-OEt and  C1S03H  a t  20°. 
W hen H N 0 3 is added  to  ( I ) -H 2S 0 4 a t  10— 15°, th en  a t  15— 20°, 
6 : 1 :  S-NOj'CjHaM e-OEt is obtained. 2 : 4 : 1 : 3 : 6- 
(N 0 2)2C8H M e(0 E t)-S 0 3H  (p-toluidine salt, m .p. 225— 227°; chloride, 
m .p. 104°) is ob tained  from  (II) (Na salt) and  H N 0 3 (d l-5 )-H 2S 0 4 
a t  < 30°, or [w ith some (III) and  4 : 6 : 1 :  3 -(N 0 2)2C8H 2M e-0E t] from
(II) and  H N 0 3 (d 1-5). ( I l l)  (Na salt) and aq. N aO C l-N aO H  a t
50— 55° afford a  trace  of stilbene derivative  [/>-toluidine salt, m.p. 
~ 2 8 5 °  (decom p.); sulphonyl chloride, C18H 16O 10N 2Cl2S2, m .p. 212— 
215°], w hereas a t  85°, th en  a t  room  tem p., sim ilar trea tm e n t yields 
a  substance (p-toluidine sa lt, C 18H 180 12N 2S2,2C ,H 9N, decomp. 
310— 311°), converted  by  F e-H C l a t  100° in to  a  substance, 
C 18H 220 8N 2S2,2H 20 , m .p. >350°. A. T. P.

l-Nitro-l-a-hydroxyethylcycfohexane.— See B., 1943, I I ,  172.

woPhorone and its derivatives. A. A. Dodge and  E . K rem ers 
(J  .A m er. Pharm. Assoc., 1942, 31, 527— 529).— isoPhorone (I) (oxijne, 
m .p. 77— 78°; sem icarbazone, m .p. 190— 191°) is hydrogenated 
(P t ;  2 H 2 absorbed) to  3 : 3 : 5-trim ethylcye/ohexanol, m .p. 58-5— 59° 
(3 : 5-dinitrobenzoate, m .p. 98-5— 99°; aceta te, an  oil), dehydrated  
to  an  oil from  which is separated  (?) 1 : 3 : 3-trimethylcyciohexene, 
b.p. 139— 141°. The liquid (3 : 5-dinitrobenzoate, m .p. 61-5—63°) 
an d  cryst. “  isophoronyl alcohol,”  m .p. 38° (3 : 5-dinitrobenzoate, 
m .p. 71-5— 72-5°), are probably  cis- and  inzMs-dihydrofsophorol.

F. O. H.
Phenol-formaldehyde resins. II. Condensation of dihydroxy- 

benzenes with formaldehyde. H. von E uler, E . Adler, and  G. J. Gie
(A rkiv K em i, M in ., Geol., 1940, 14, B, No. 9, 7 pp. ; cf. B ., 1942, 
II, 25).— Quinol (I) (1 mol.), C H 20  (2 mols.), and  10%  N aO H  
(2 mols.) give (36 h r .;  room  tem p.) exclusively 2 : 5-di(hydroxy- 
methyl)quinol (II), m .p. (rapid heating) 190— 191° (decomp.) [w ith 
Me2S 0 4 gives th e  1 : 4-M e2 ether, m .p. 163— 164°, and  thence 
(K M n04-N aO H ) 2 : 5 : 1 :  4-(0M e)2C8H 2(C 02H )2], which yields 
(FeCl3) th e  quinone, m .p. 138°, and  th e  quinhydrone, m .p. 160° 
(decomp.), deep blue. W ith  4 mols. of C H 20  and  4%  N aO H  (1 
mol.) (I) (1 mol.) gives (72 h r . ; room  tem p.) tetra(hydroxymethyl)- 
quinol (III), m .p. (rapid heating) 212— 213° (decomp.). On slow 
heating  (II) and (III) give d ark  resols w ithou t m elting. o-C8H 4(OH)2 
(1 mol.), C H 20  (2 mols.), and  10%  N aO H  (2 mols.) give (36 h r.; 
room  tem p.) exclusively a di(hydroxymethyl)pyrocatechol (IV), m.p.
116— 117° (M e2 ether, m .p. 92°). (II) and  (IV), b u t n o t (III), are 
converted in to  am orphous insol. p roducts very  rap id ly  b y  ho t dil. 
acids, p robab ly  b y  condensation involving e lim ination  of H 20  
betw een nuclear H  of one mol. and C H yO H  of a  second mol. etc.

M. H. M. A.
Phenol formaldehyde resins. V III. Mechanism of the harden

ing of resols ; formation of dibenzyl ethers. H . von Euler, E.
Adler, and  J. O. Cedwall (A rkiv K em i, M in ., Geol., 1941, 14, A, 
No. 14, 20 pp .).— Evidence is adduced in favour of the  view th a t 
th e  action  of h ea t on o-hydroxybenzyl alcohols consists mainly in 
the  form ation of di-o-hydroxybenzyl e thers w ith  m inor quantities 
of diphenylm ethanes. 2 : 3 : 5 :  l-O H -C 6H 2Me2-CH2-OH (I) a t  140° 
gives an alkali-insol. substance (II), m .p. 200°, di-2-hydroxy-3 : 5- 
dimethylbenzyl ether (III), m .p. 99— 100°, di-(2-hydroxy-3 : 5-di- 
m ethylphenyl)m ethane (IV), m .p. 146°, and  a non-cryst. residue 
(34% of th e  original m aterial) from  which N aO H  separa tes an 
alkali-insol. po rtion  (V). (II) does n o t give a  colour w ith  FeCl3, is 
ex trao rd inarily  stab le  tow ards acids an d  bases, can n o t be ace ty la ted  
or m ethy lated , and  does n o t reac t w ith  ketonic reagents. I t  is 
identical w ith  th e  ‘ ‘ polym eric xylo-o-m ethylenequinone ’ ’ of Fries et
al. (A., 1907, i, 603) b u t is probably  c 8H 2Me2< ° ^ ^ ; £ ° g ^ ; g H  .
The yield is 4— 8%  a t 140° increasing to  30%  a t  180°.6 (III)2give2s 
an  in tense  v io let colour w ith  FeCl3, yields a  dibenzoate (VI), m .p. 
108— 108-5°, and  reacts vigorously w ith  C H 2N 2 giving a  M e l ether
(VII), b.p. 155— 160°/0-l m m., which is insol. in N aO H  b u t con
ta in s  OH since i t  yields a p -nitrobenzoate, m .p. 120— 121°. (VII) is
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oxidised bv KMnO, to 2methoxy-Z : 5 dimrthylbenzoic acid. m.p. 
97—98° Treatment of III or T il with Me^O.-ix-NaOH- 
MeOH gives the Met finer VIII m.p. 73—74°. The constitution 
of III is further established by its production when the p-toluene- 
snlphonate of I is heated at 195—2'“)° and the product hydrolysed. 
I; or III and HBr in light petroleum at room temp, give 2-hy droxy- 

Z i 5-dimethytUmyl bromide IX , m.p. 73—74°. VII similarlv 
gives IX and non-cryst. 2 : 3 : 5 : l-OMe-C,HAIe,-CH,Br. When 
treatel with Na,CO, IX passes through the quinonemethide into 
II VTil and VI are likewise cleaved by HBr. V is con

verted by HBr in cold light petroleum into IX in 30% yield. 
Determinatic as of moL wt. ( Kast indicate that V at an v rate to 
a considerable extent consists of chain or cyclic mois, composed of
4—5 units of I joined to one another by Ph-O-CHjPh linkings or 
alternatingh- with C H,PhOC H,Ph and Ph-O-C H.Ph linkings. The 
elimination of CH,0 from (I) is not entirely accounted for bv the 
production of (IV . In presence of xylenol X, the yield of HI is 
<  from I  alone but its formation remains the fastest reaction and 
added l X is not involved to  >  a limited extent. H. W.

Phenol-formaldehyde resins. IX. Mechanism of the hardening 
of resols : hardening of tri-p-cresol dialcohols. S. Kyrning Arkiv 
Kemi, Min., Geol., 1941,15, A. No. 2. 9 pp. ; cf. *  1940, II, 216).— 
3 : 5-Ed- 2 -hydroxy-5 -methylbenzyl -p-cresol and CH,0-aq. alkali 
give 3 :5-di- 2Miydroxy-5'-methyl-3'-hydroxv methylbenzyl -p-cresol
(I), m.p. 203: preheated bath , converted by HBr—EtOH into the 
corresponding dibromide H m.p. 172° decomp . Hardening of
(I) at 130", 200°, 220e, or 240' is accompanied by loss of 11,0 and 
CHjO; the rate of elimination is examined. Mechanisms of the 
hardening process involving formation of larger mois, by junction 
of nuclei through -CH,0-CH,- is outlined. H  is also obtained 
when the product I insol. in CHCl, formed from I, at 130° is treated 
with HBr-CHCl^. A. T. P.

Phenol-fonnaldehyde resins. XIH M echanism  of th e  harden
ing  of resols. R eaction phases of the hardening of dinuelear 
dialcohols. H . von  E uler, E . Adler, an d  S. T ingstam  Ark:? K em i. 
M m .,  Geol.. 1942,15. A, No. 10, 11 pp .).— T he course of th e  h a rd en 
in g  o f 1 : 5 : 2 : 3- ( I)  a n d  1 : 3 : 4  : o X H ^ K A Ie fO H -C H j-O H “,  

H  is b est represen ted  as a  consequence of e th e r condensation  and  
qu inonem eth ide fo rm ation  w ith  subsequent polym erisation and  
oxido-redncnon  of th e  quinonem ethide groups. T he evolution of 
H jO  an d  C H ,0  from  I an d  H  is m easured a t  definite in te rv a ls  a t  
150*. 170', 190", an d  210°. Loss of C H ,0  is sm all an d  > 0 -2  mol. 
p e r  moL of >1 o r H  even a t  210’ . T he am o u n t of H ,0  evolved 
increases rap id ly  to  a  m ax. reached a t  lower tem p, in  ~~1 h r. and  
a t  h igher tem p , in  —30 min_, a fte r  which i t  rem ains const. The 
loss o f H ,0  am oun ts to  1 moL p e r moL of I  o r  I I  a t  150° increas
ing to  1-5— 1-6 p e r moL a t  th e  h igher tem p. A t lower tem p, 
therefore  th e  essential consequence of loss of H sO  is th e  form ation 
o f e th e r chains ; a t  h igher tem p , th is  is accom panied by  a n  alm ost 
equally  ra p id  p roduction  of quinonem ethide. A t 150e w ith  m ax. 
loss of 1-1 m ol. of H ,0  p e r moL of I  th e  re su lta n t resin  is com 
plete ly  sol. in  C H C l,: a t  h igher tem p , in  p roportion  as th is  ra tio  
is exceeded th e  p ro p ortion  of resin  insol. in  CHCl, increases. A ppar
en tly  th e  “ e ther-chained  ”  resin  is  sol. in  CH C l, b u t  as m ethide 
form ation and  polym erisa tion  cause moL enlargem ent an d  com 
p lex ity  th e  so lnb ih ty  dim inishes m ore and  m ore. W ith  H  a  
m uch m ore rap id  d im inu tion  of so lub ility  in  CHCl, is  observed. 
A t 150s (0-5 moL of H ,0  lost) th e  p roduct is com pletely s o l  whereas 
a t  160: i0-95 moL lost 56%  of th e  residue is insoL A t h igher 
tem p, com plete in so lnb ility  is rap id ly  a tta in ed . P ro b ab ly  quinone- 
m ethide fo rm ation  occurs sooner w ith  I I  th an  w ith  ( I  and  over
laps e th e r p roduction  to  a  g rea ter ex ten t. (Cf. A., 1943, H , 161.)

H. W.
Phenol-formaldehyde resins. XIV. Mechanism of the harden

ing of resols. Hardening of di- and tetra-aleohols of dihydrie
phenols. S. Kyrning A rk iv  K em i, M in .,  Geol.. 1942, 15, B, No. 11,
» pp. .—Investigation of the loss of H ,0  on heating OHCH, 
derivatives of dihydrie phenols confirms the reaction mechanism 
advanced for the resol hardening of the products from mono- and 
di-alcohols of monohydric phenols. The loss of H ,0  from 1:4  : 2 : 5- 
ard 1 : 2 : 3 : 6-(OH .C,H, CH,OHl, is in agreement with the 
simultaneous pnodnction of ether, diphenylmethane (I), and 
qumonemethide II derivatives. With 1 : 4 : 2 : 3 : 5 : 6- 
OHijC, CHjOH 4 formation of (I is excluded and the quantitv of 

H.O evolved suggests that ether formation is accompianied by 
production of H as second main action. This assumption is 
largely confirmed by the behaviour of the correspxmding quinone- 
tetra-alcohol LU from which the formation of I or II is impos
sible : the elimination of H ,0  is within the limits required for an 
exclusive ether condensation. The ready hardening of IH shows 
that quinone CO activates CH.OH in the same manner as does 
phenolic OH. Ethérification erf CH.OH greatly diminishes the 
reactivity. H. W.

Phenol-fonnaldehyde resins. XV. Mechanism of the harden
ing of resols ; reaction sequence in the hardening of o- and 
p-phenolakohols. H. von Euler, E. Adler, J. O. Cedwall, and 
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pp  i — E x am in atio n  of observations m ade w ith  2 : 3 : 5 . 1 -  
O H -C .H .R  R  '-C H jO H  R ' =  R "  =  M e; R ' =  H : R "  =  M e; A, 
=  B r, R "  =  Me) an d  4 : 3 : 5 :  l-O H -C sH ,M e,-C H ,-O H  indicates 
t h a t  harden ing  is due to  a  concurrence of reactions m ain ly  controlled 
b v  th e  s tru c tu re  of th e  reac ting  m ols., reac tio n  tem p ., and  d u ra tion . 
A lthough q u a n t, d ifferentiations can n o t y e t be m ade, th e  o-quinoife- 
m ethides derived from  o-hydroxybenzyl alcohols and  th e ir  e thers 
r an  re ac t to  give d ihvdrosystilbenes I and  thence  stilbenequinones 
II dihydroxydiphenylethanes HI dim eric quinonem ethides 
an d  thence III 1, and  trim eric  quinonem ethides w ith  succeeding 

phenolaldehvdes and  nuc lear-m ethy lated  phenols, whereas th e  
sim ilarly  derived p-qu inonem ethides for s tru c tu ra l reasons can  give 
only (I), H , an d  (HI). R esitols form ed a t  low tem p , con ta in  
m ainh- e th e r bridges w ith  som e C H , bridges. T o  a  sm all ex ten t 
there  is loss of H .O  w ith  p roduction  of quinonem ethides and  
loss of CHsO leading to  d iphenvlm ethanes and  possibly “ c rack
ing ” w ith  'p ro d u c tio n  of O H -aidehydes. A t h igher tem p , these  
reactions occur to  an  increased ex te n t and  are interlocked. In  th e  
final stages of th e  reac tion  pjolymerisation of th e  quinonem ethides 
and  stilbenequinones p lays a decisive p a r t  in  th e  mol. en largem ent. 
T he tem p , is th e  decisive fac to r fo r th e  ex te n t to  which th e  e th e r 
bridges pa rtic ip a te  in  th e  secondary  reactions. T he du ra tio n  
of reaction  is of im portance on ly  w ith in  a  certa in in itia l period. 
Subsequently  a  condition characteristic  for each tem p , is reached 
which th en  undergoes little  fu rth e r a lte ra tion . 4 : 3 : 5 :  1- 
OH-C4H A Ie.-C H .-O H  loses H .O  an d  C H .O  in  a  sealed tu b e  a t  
155' giving di-t-hydroxv-3 : b-dimethylbenzyl eiher IV . m .p. 173—  
173-5-, converted b y  boiling AcOH in to  4-kydroxy-Z-. o-d ¡methylbenzyl 
acetate (V), m .p. 77°. IV is largely  unchanged a t  175° an d  a t  200° 
s till evolves l ittle  C H .O  b u t  gives a  sm all am o u n t of a sub lim ate  of 
4 : 3 : 5 :  1-OH-C 5H A Ie.-C H O  (oxime, m .p . 166-5— 168°). The 
residue contains unchanged IV (.CH-CsH A Ie ,O H -l  : 3 : 5 : 6 )», 
and  iC H .C jH A Ie jO H  ., (IV in  CHCl, is  converted  b y  H B r in to  
h-hxdroxy 3 : .Ydimethvlbenzvl bromide, m .p. 11a— 116" (decomp.) 
[w ith  AcOH—NaOAc gives' V \  which in  E t.O  is converted  by  
sa tu ra ted  aq . N aH C O , in to  3 : 5 : 3  : o -tetramethylstilbene-4  : 4 - 
quinone, softens and  blackens a t  215— 21* '. T his w ith  SnCL in  
COMe, o r H .-P tO . in  E tO A c gives 4 : 4 '-d ihydroxy-3  : 5 :_3 : 5 '- 
tetram ethv lstilbene , m .p. 237— 238° (diacetate, m .p. 236— 23 >

Quinoidation of triaryl compounds. Diphenylbromonaphthyl- 
methyl chlorides. L. C. A nderson a n d  D. Jo h n s to n  J  A tner. 
Chem. Soc., 1943. 60. 239— 242).— M gPhB r an d  5 : l-C ,,H ,B r-C O ,M e 
(less well, th e  acid or acid chloride) in  boiling PhM e give an  im pure 
carbinol I  , converted  b y  AcCl in to  diphenyl-o-bromo-l-naphthyi- 
m ethsl chloride II (62°0\  m .p. 172— 174°, w hich w ith  N PhM e. in  
aq . COMe, gives (I , m .p . 150— 151° [w ith H C l-E t,0  gives only  a  
l ittle  II A ttem p ts  to  p repare  8 : 2X 14H sBr-COAl failed. 
5 : 8 :  2-Cj^HgB r.-C O jE t gives diphenyl-b  ; &-dibrorno-2-naphthyicarb- 
inol (77° 0 , m .p . '127— 128° (the acid chloride gives only  a n  oily 
an d  thence (AcCl th e  chloride I I I  m .p . 163— 164~. 2-C1#H 7Br,
AcCl, an d  A1C1, in  P h N O , give a  1 : 1 m ix tu re  (1 : 10 in  CS,) of 
6 : 2- and  2 ; l-C.^HjBr-COM e, oxidised b y  KOC1 to  acids, w hich 
yield M e 6-bromo-2-naphthoate IV |4 2 °0>, m .p. 123— 124-5". The 
derived acid, m .p . 280° (decomp.) (o ther m ethods of p rep , give poor 
vields), an d  E t  ester, m .p. 67—68°, a re  also described. M gPhB r 
f l0 0 °o excess) (L iPh gives an  oil) and  (IV) in  PhM e give diphenyls 
G-bromo-2-naphtkylcarbinol, -f-AcOH, m .p . 99— 101", and  thence 
th e  chloride (V), m .p. 118— 119°. 2 : l-C l5H 4Br-COAIe, a  liquid,
gives sim ilarlv  diphenyl-2-bromo-\-naphthyimethyi chloride ' VI1, 
m .p. 203— 204°, and  thence  th e  carbinol, m .p. 129— 131°. 4 : 1-
C ,» H ,B r-C P h ,a  o r-p -C ^ B r-C P h C l-C  10H 7-a w ith  AgCl in  SO , a t  
room  tem p , rap id ly  gives A gB r (55— 6o ° 0 in  2-5 d ay s), b u t none is 
form ed from  H  iTH . V , or VT b y  AgCl o r A gjSO , in  SO „ 
Me,SOt , PhC N , o r P h N O , in  6— 30 days, in d ica tin g  lit t le  tendency  
to  fo rm  t r ansafinTilar qninonoid  com pounds. A ll these  halides give 
red , am orphous products, excep t (111 w hich is  unchanged  in  SO,.

R . S .C .
Quinoidation of triaryl compounds. Diphenylhydroxynaphthyl- 

earbmols. L . C. A nderson an d  D . G T hom as J .  A m er. Chem. 
Soc., 1943, 60 234— 238 .— Unsuccessful a tte m p ts  a re  recorded to  
prepiare naphthofuchsones hav ing  CO an d  IC Ph, in  d ifferent rings 
of th e  C ltH a nucleus. O H -C ,» H ,< P h ,-O H  give coloured liquids a t  
o r  abo v e  th e  m .p . w hen naphthofuchsone form ation  is th eo re tically  
pwssible b u t n o t w hen i t  is impossible- p-OH-C sH ,-C Ph,-O H  in  
6 ° 0 H A O ,-A cO H  gives th e  sam e colour 1 abso rp tion  spectrum ) as 
does p-O IC jH jIC Ph,. C 1#H a deriva tives w hich can  give a  n ap h th o - 
fuchsone w ith  CO and  IC Ph, in  one rin g  a re  stab ilised  in  6%  
H »S04-A c O H ; th o se  w hich can  give no naphthofuchsone rap id ly  
decom pose, pjrobably b y  fluorene fo rm a tio n ; s ta b ility  is in te r
m edia te  w hen form ation  of th e  naphthofuchsone involves b o th  rings. 
1 : 6 :  2 X I9H .B r,-O H  w ith  Sn, conc. HC1, an d  E tO H  gives 6 : 2- 
C 14H iBr-<jH and 'som e 6 : 2 -C „ H 5B r-O E t ( I .  2 : l-O A lk-C ll}H 4-MgBr 
a n d  PhC N  in  C ,H ,- E t ,0  give 2-ethoxy- (30% ), m .p  88— 89°, and
2-methoxy-G-benzo\lnaphthalene (45% ), m .p . 81— 82°, b o th  h y d ro 
lysed b y  aq. H B r-A cO H  to  2-hydroxy-6-benzoylnaphthalene  (70—  
80 °O;, m .p. 158— 159°. W ith  M gP hB r in  E t4 0 -C 5H 5 th is  gives 
diphenyl-§-hydroxy-2-naphthylcarbinol H  (75°0i, m .p . 170— 171° 
(sealed tu b e ;  redd ish-purp le  liquid), also o b ta ined  less w ell from
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6 : 2-? H -C 10H 6-CO2E t by  M gPhBr. 0-CloH 7-OMe, AcCl, and  A1C13 
™ P h N 0 2 give 6 : 2-OMe-C10H 6-COMe and  thence, successively,

^  6 : 2- ° M e,c ioH6-C 02H , (H B r-A cO H ) -OH-C10H 6-CO2H, 
-OH*C10H 6'CO2Me, and (MgPhBr) (II). Zn in AcOH reduces (II) 
to  o-benzhydryl-2-naphthol, m .p. (anhyd.) 52° or (+*M eO H ) 101-5— 
103°. T he M e  ester, m .p. 130— 131-5°, of 5 : l-O H -C 10H 6-CO2H 
(prep, from  1 : 5 -N H 2-C10H 6-SO3H  modified), M e &-hydroxy-2-, m .p. 
151 152-5°, 7-hydroxy-l-, m .p. 124— 126°, and  6-hydroxy-l-naphtho-
ate, m .p. 112— 113°, w ith  M gPhB r in  E t 20 - C 6H 6 give diphenyl-5- 
hydroxy-1- (63% ), m .p. 199— 200° (red liquid), -8-hydroxy-2- (67%), 
m .p . 162— 163° (pale liquid), -7-hydroxy-l- (67%), m .p. 231-5— 
232-5° (pre-heated b a th ;  orange-red liquid), and  -5-hydroxy-l- 
naphthylcarbinol, m .p. 188— 190° (pale liquid). ct-C10H 7-OBz and 
A1C13 a t  150— 165° give 1 : 2-, m .p. 64— 65°, b u t a t  100° give 
1 : 4-OH-C10H 6-COPh, m .p. 164— 165°. R. S. C.

Fluorine-substituted aromatic acids. G. P. H ager and  E . B. 
S ta rk ey  (J. A m er. Pharm . Assoc., 1943, 32, 44— 49).— o-, decomp. 
106°, m-, decomp. 108°, an d  £>-C6I I 4Me-N2B F4, decomp. 107°, are 
converted  in to  o-, b .p . 114°/763 m m., m-, b .p . 123°/766 m m., and  
/ ’-C6H 4MeF, b.p. 110°/767 m m ., respectively, from  which are ob
ta in ed  : o-, m-, and  ^-C 6H 4F-C H 2Br, -C6H 4F-CHO, and  o-, m .p. 
124°, m-, m .p. 124-5— 125-5°, and  £-C„H4F -C 0 2H , m .p. 186°. o-, 
b .p . 110— 115715 m m ., m-, b .p . 229°/766m m ., and  £-C 6H 4F-C H 2-CN, 
b .p . 100—  103o/3 m m „ and  boiling 60%  H 2S 0 4-A c 0 H  give 0-, m .p.
61— 62°, m- (no t cryst.), and  ^-C 6H 4F-CH 2-C02H, m .p. 82°, respec
tive ly . 0-, m .p. 180— 181°, m-, m .p. 166-5°, and  ^-fluorocinnam ic 
acid, m .p. 209-5°, an d  0-, m .p. 116-5°, m-, m .p. 101°, and  p -fluoro- 
mandelic acid, m .p. 133°, are p repared  from  C6H 4F-CHO. The 
an tib ac teria l a c tiv ity  of th e  above F-acids is determ ined. A lthough 
in troduction  of ^>-Cl, -Br, or -I doubles th e  to x ic ity  (white rats) of 
B zOH, p -F  has lit t le  effect. A. T. P.

Optically active nitro- and amino-mandelic acids. II. A. Fredga 
an d  E . A ndersson (A rkiv K em i, M in ., Geol., 1941, 14, B, No. 38,
7 pp .).—/>-N02-C6H 4-CHBr-C0Cl w ith  w arm  aq. N aH C 0 3 gives 
+ £ -N 0 2-C6H 4-C H (0H )-C 02H  (I), m .p. 126— 127°, in 65%  yield. I t  
is resolved by  quinidine in boiling aq. E tO H  in to  ( +  )-p-nitroman- 
delic acid, (II) m .p. 93— 94°, [a]H93 +128-9°, [a]f|61 +151-8° in H 20  
[quinidine  and  Pb ( +  l H aO) salts]. The acid rem aining in th e  
m other-liquors a fte r rem oval of (II) is resolved by  strychnine in 
boiling 30%  E tO H  in to  (-)-p -n itrom andelic  acid (III), m.p. 93— 94°, 
[a]i>6 —129-2°, [a]f461 —152-1° in H 20  [strychnine ( + 2 H aO) salt],
(I) as N a sa lt in H 20  is reduced (H 2-P d -C ) to  
r 7 - N H 2-C ,H 4-C H (0H )-C 02H  (IV), decom p. 205— 210° afte r becom 
ing discoloured. Sim ilarly (II) gives (+ )-  (V), decomp. > 200°, 
becom es yellow a t  <~140° and  brown a t  200°, [a]f>5 +106-9°, [a ]|j6i 
+  128-7° in 0-lN-NaOH, [a]?? +133-0°, [a]^61 +157-3° in  n-HCI, 
and  (III) gives (-)-p -am inom andelic  acid (VI), [a]J>5 —106-5° in
0-lN-NaOH. (IV) is transform ed th rough  th e  diazo-com pound in to  
r-O H -C H Ph-C 02H, and  (V) in to  (+ )-O H -C H P h-C 02H, [a]!5 +153° 
in H 20 .  (II) and (V) have therefore th e  sam e configuration as 
/-(+ )-m an d e lic  acid whereas (III) and  (VI) are re la ted  to  th e  
d - ( - ) - acid. H . W.

Lactones related to the cardiac aglycones. XI. Synthesis of 
^-substituted A°0-butenolides from methyl ketones. E. R. B lout 
an d  R. C. E lderfield  (J. Org. Client., 1943, 8, 29— 36).— The possi
b ility  of p rep arin g  these  com pounds b y  m ethods involving th e  
rem oval of a  su b stitu en t in  th e  a-position of th e  requisite  butyro- 
lactones has been explored. A ddition  of cycfohexyl Me ketone (I) 
an d  CHCl2-C 02E t  in  E t20  to  M g-H g gives E t a-chloro-fl-hydroxy- 
jS-cyclohexylbutyrate, b.p. 110— 135°/l-8 m m., converted  by  H B r in 
boiling glacial AcOH in to  a-chloro-fl-cyclohexylbutyrolactone (II), b.p.
131— 135°/0-9 m m., m .p. 131— 131-5°. (II) is largely resinified by  
boiling quinoline w hilst boiling N PhM e2 causes only  p a rtia l rem oval 
of HC1 w ith  fo rm ation  of obscure condensation  p ro d u c ts ; C5H 5N 
is w ithou t action. Boiling 4%  aq. N aO H  p a rtly  converts (II) into 
a-hydroxy-p-cyclohexylbutyrolactone, m .p. 144° (p-nitrobenzoate, m .p. 
154— 154-5°), w hilst anhyd. KOAc in  boiling AcOH gives fi-cyclo- 
hexyl-A a0-butenolide[/3-eycfohexyl-Aa-butenolactone] (III), b.p. 115— 
117°/0-l m m., fu rth er identified by  conversion in to  Me /3-formyl-
0-cycZohexylpropionate (sem icarbazone, m .p. 118— 119°). A ddition 
of (I) and  C H 2CFC 02E t  to  N a O E t-E tO H  a t  —80° gives E t afl-oxido- 
fl-cyclohexylbutyrate, b.p. 86— 90°/0-3 m m ., converted  by  boiling 
H B r-A cO H  in to  a  m ateria l w ith  an  odour of (III) b u t con tam inated  
w ith  o th er substances of approx. th e  sam e b.p. COPhMe, 
CHCl2-C 02E t, and  M g-H g afford OH-CPhMe-CHCl-C02E t (IV), b.p. 
124— 126°/l-5 mm., w ith  som e (CPhM e-OH)2. (IV) and  boiling 
H B r-A cO H  yield COPhMe, Et-a-chloro-f}-phenylcrotonate, b.p. 103°/ 
5 m m., and  /?-phenyl-A“0-butenolide, m .p. 93°. E t  (S-hydroxy- 
jS-cyc/ohexylbutyrate is converted  by  boiling H B r-A cO H  in to  
j8-cycZohexylbutyrolactone, b .p . 124— 126°/l-2 m m. (yield 79% ), 
also obtained in  78%  yield by  use of boiling H 2S 0 4- A c 0 H -H 20 . 
I t  is b rom inated  in  boiling glacial AcOH to  fl-x-broniocyc\ohexyl- 
butyrolactone (V), b.p. 130— 135°/1 m m ., m .p. 63— 63-5°, converted 
b y  2u-N aO H  and  subsequent acidification in to  fi-x-hydroxycyclo- 
hexylbutyrolactone (VI), b.p. 140— 152°/0-7 m m. (p-nitrobenzoate, m .p.
163— 164-5°). (VI) is oxidised by  C r0 3 in 90%  AcOH a t  + 3 0 °  to  
p-x-ketocyc\ohexylbutyrolactone, m .p. 82— 83-5° [p -nitrophenylhydraz-

one, m .p. 187— 188° (decomp.) (softens a t  184°); hV-O/Z-derivative, 
m .p. 160— 161° (decomp.)]. Anhyd. KOAc, boiling AcOH, and (V) 
appear to  give a m ix tu re  of acetoxycyclohexyl- and  cyeZohexenyl- 
bu ty ro lactone , b .p . 110— 114°/0-2 m m. M.p. and  b.p. are corr.

H . W.
Lactones related to the cardiac aglycones. XII. Condensation of 

ethyl oxalate with ethyl y-cyc/ohexylcrotonate and a method for 
predicting the products from such condensations. E. R. B lout, J. 
Fried, and  R . C. Elderfield (J . Org. Chern., 1943, 8, 37— 42).— P ast 
(A., 1942, I I ,  28, 29) and  presen t experiences of th e  au th o rs  with 
those of K uhn  et al. (A., 1937, I I ,  438) and  Boese et al. (A., 1934, 
632) show th a t  in condensations involving E t 2C20 4 and  y-substitu ted  
Aa- and  A +crotonic esters and  th e ir  vinylogues, th e  position  origin
ally  occupied by  th e  double linking is of l ittle  im portance and the 
contro lling  factor is th e  electronic n a tu re  of th e  su b stitu en t a t 
C(y). C ondensation occurs in  th e  y-position if th is  is H . If  the 
y -substituen t is a  «-alkyl, condensation  tak es place a t  C(y> with 
progressively poorer yields as th e  inductive  effect of th e  substituen t 
increases. W hen th e  e lectron-donating  capacity  of th e  y-substituent 
is still fu rth er enhanced, as in  th e  case of th e  cycZohexyl group, 
condensation  occurs a t  C(a>; a ry l su b stitu en ts  lead to  condensation 
in th is  position. C6H 6N, used as solvent, has no effect on th e  course 
of th e  condensation. G radual add ition  of E t2C20 4 in  d ry  E taO to  
K O E t in  E tO H —E t20  a t  0° and  subsequent ad d ition  of E t  y-cyclo- 
hexy lcro tonate  in  d ry  C6H 6N to  th e  m ix tu re  a t  0° gives E t  y-keto- 
/J-carbethoxy-S-cycZohexyl-Av-pentenoate  (I) as a  heavy  yellow oil 
which could n o t be cryst. or distilled  w ithou t decomp. (2 : 4- 
dinitrophenylhydrazone, m .p. 76— 77°). I t  is hydrolysed by  conc. 
H C l-A cO H  a t  room  tem p, to  a-keto-fi-carbethoxy-h-cyclohexyl-M- 
pentenoic acid, m .p. 83-5— 84° (p-bromophenacyl ester, m .p. 108—- 
109°), and  th e  corresponding ji-carboxy-acid, m .p. 217° a fte r decomp, 
from  135°. Boiling conc. H C l-A cO H  converts e ither ester in to  
a-keto-S-cyclohexyl-AY-pentenoic acid, m .p. 93— 94°, which gives a 
red  colour w ith  FeCl3 in E tO H , and  is transform ed by  boiling AcaO
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in to  th e  corresponding lactone acetate, C6H 11*CH<7q 1-q q ^ C "OAc,
m .p. 87— 88°. (I) is reduced (H 2- P tO a in  abs. E tO H ) and  then
hydrolysed (KOH) to  a-hydroxy-fl-carboxy-8-cyclohexyl-n-valeric acid
(III), m .p. 126— 127° (di-p-bromophenacyl ester, m .p. 143— 144°). 
E t y-cyclohexylbutyrate, b .p . 86— 87°/0-6 m m., is condensed w ith  
E t 2C20 4 to  E t  a-keto-/3-carbethoxy-8-cycZohexyl-«-valerate (2 : 4-di- 
nitrophenylhydrazone, m .p. 81— 82-5°), reduced and  hydrolysed to
(II). H. W.

Addition of sodium triphenylmethyl and lithium phenyl to cinnamic 
ester and benzylideneacetophenone. A. M ichael and  C. M. Saffer, 
ju n . (J. Org. Chern., 1943, 8, 60— 63).-—M e fSyyy-tetraphenylbutyrate
(I), m .p. 170-5— 171° (acid, m .p. 227— 228°), is ob tained  in  m odest 
yield by  add ition  of C Ph3N a in  anhyd. E t20  to  C H PhlC H ,C 0 2Me
(II) in  E t20  and  N 2 a t  —20°. Considerable polym erisa tion  and  
form ation  of ta r  seem to  occur and  reactions of th is  ty p e  a re  only 
successful in  th e  com plete absence of m oisture and  enolisable H. 
E t fiyyy-telraphenylbutyrate, m .p. 127— 127-5°, is ob tained  sim ilarly 
from  CHPh!CH‘C 0 2E t. Pyrolysis of (I) gives C H P h 3 and  
C H P h X H ’COjH. CHM eX H-COjEt does n o t appear to  give an 
additive  com pound w ith  CPh3Na. aapyy-Pentaphenylpropanol (III), 
m .p. 160-5— 161°, obtained by add ition  of L iP h  in E t20  to  (II) in 
E t 20  and  N 2 a t  —20°, passes a t  180— 200°/4 m m . in to  a a f i y y - p e n la -  
phenylpropene, m .p. 214— 215°. L i  cinnamate has m .p. 303— 305° 
(decomp.). W ith  COPh-CHlCHPh, L iP h  affords CH Ph:C H -C Ph2-OH, 
m .p. 110— 111°, and  (III). M.p. are corr. H . W.

3 : 4-Dinitrobenzoic acid. H . G oldstein and  R . Voegeli (Helv. 
Chim. Acta, 1943, 26,475— 481).-—-In com pounds 3 : 4 : 1 -(N 0 2)2C6H 3X  
when X  is a  su b stitu en t of th e  first order (Cl, Br, Me, OMe) the 
N O a a t  C(3) is m obile b u t w hen X  is a  su b s titu en t of th e  second 
order (N 0 2, C 0 2H) th e  m obility  is shown by  N O s a t  C(4). 3 :4 :1 -
(N 0 2)2C6H 3-C 02H (I) [prep, from  1 : 3 :  4-C6H 3M e(N 02)2 described] 
is converted in to  th e  chloride, b.p. 204— 205°/17 m m., 188°/11 mm., 
m .p. 50— 51°, M e  ester, m .p. 87°, amide, m .p. 165— 166°, and 
anilide, m .p. 188— 189°. W ith  th e  ap p ro p ria te  reagent it  affords
3-nitro-4-hydroxy-, -4-m ethoxy-, -4-am ino-, -4-dim ethylam ino-, and 
-4-anilino-benzoic acid. (I) and  N 2H 4,H 20  in  boiling E tO H  afford 
4 : 3 :  l-N H ^N H 'C gH jfN O jjJ'C O jH , which could n o t be purified by  
itself or as N 2H 4 sa lt (II) b u t is characterised  by its  Ac, m .p. 276— 
278° (decomp.), and  C M e2'., m .p. 243°, derivatives. (II) is t ra n s 
form ed by 10% N a 2C 0 3 a t  100° in to  1-hydroxy-l : 2 : 3-benztriazole-
5-carboxylic acid, decom p, w ithou t m elting  a t  ~ 2 2 5 ° , deflagrates a t 
245— 247°. 3-Nitro-4:-phenylhydrazinobenzoic acid, m .p. 241°, changes 
a t  —205°, is transform ed by boiling glacial AcOH in to  6-carboxy- 
2-phenyl-2 : 1 : 3-benztriazole 1-oxide, m .p. 250°. M.p. are corr.

H . W.
2-Bromo-4 : 5-dinitrobenzoic acid. H . G oldstein  an d  G. G ianola 

(Helv. Chim. Acta, 1943, 26, 173— 181).— 4 : 2 : l - N 0 2-C6H 3B r-C 02H 
(prep, from  o-toluidine described) is converted  b y  H N O a (d 1-54) 
and  conc. H 2S 0 4 a t  room  tem p, and  finally a t  100° in to  2-bromo- 
4 : 5-dinitrobenzoic acid (I), m .p. 184°. I ts  con stitu tio n  is e s tab 
lished by its  conversion by  conc. aq. N H 3 a t  room  tem p, in to
2-bromo-5-nitro-4:-aminobenzoic acid, m .p. 264° (Ac derivative, m .p. 
205°), deam inated  to  5 : 2 • l -N O .-r .H -T tr-m /H  tl\  nr r-n
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an d  N H 2P h  a t  100° yield 2-bromo-5-nitro-4-anilinobenzoic acid, m .p.
253-5°, transfo rm ed  b y  boiling N H 2Ph, K 2C 0 3, and  Cu pow der in to  
5 : 2 : 4 :  l - N 0 2-C6H 2(N H Ph)2-C 02H  and  [C6H 2(N 0 2)(N H Ph)-C 02H- 
4 : 6 :  2]2. (I) and  boiling 2N-NaOH or M eO H -K O H  a t  50° yield
2-bromo-5-nitro-4-hydroxy-, m .p. 221°, o r -4-methoxy-benzoic acid, 
m .p. 250°, respectively. 2-Bromo-5-nitro-4-dimethylaminobenzoic 
acid, m .p . 232° (decomp.), is ob tained  from  (I) and  aq. NH M e2 a t  
100°. N 2H 4,H 20  and  (I) read ily  yield 2-brom o-5-nitro-4-hydrazino-
benzoic acid, m .p. 167° (decomp.) [Ac, m .p. 263-5°, and  '.CMe2, 
m .p. 244° (decom p.), derivatives], transform ed by boiling 2N-Na2C 0 3 
into 6-bromo-3-hydroxybenztriazole-5-carboxylic acid, deflagrates w ith 
out m elting  a t  211°. 2-Bromo-5-nitro-4-phenylhydrazinobenzoic acid, 
m.p. ~ 1 8 0 °  w hen heated  very  rap id ly  or 231° (becomes yellow- 
brown a t  170— 175°) when heated  slowly, is converted  b y  boiling 
AcOH in to  6-bromo-3-oxido-2-phenylbenztriazole-5-carboxylic acid, 
orange or yellow  needles, m .p. 236°. (I) is reduced by  SnCl2 and
conc. HC1 to  2 -b ro m o -4 : 5-diam inobenzoic acid dihydrochloride 
(ID; th e  free acid b lackens alm ost im m ediately  on co n tact w ith  a ir 
and is characterised  as its  A c 2 derivative, m .p. 257°. (II) is t ra n s 
formed b y  m ore prolonged tre a tm e n t w ith  NaOA c and boiling 
Ac20  in to  6-bromo-2-methylbenziminazole-5-carboxylic acid, m .p. 323°, 
and b y  H N 0 2 in to  6-bromobenztriazole-5-carboxylic acid, m .p. ~ 3 2 5 °  
(decomp.). (II) is converted  by  Ac2 in  boiling H 20  in to  7-bromo- 
2 : 3-dimethyl-, m .p. 278° (decomp.), and  b y  NaOAc and  B z2 in 
boiling abs. E tO H  in to  T-bromo-2 : 3-diphenyl-, m .p. 234-5°, -quin- 
oxaline-8-carboxylic acid. M.p are corr.. H . W .

Nitration oi /S-polyalkylphenylzsovaleric acids. II. jS-m-5-Xylyl- 
Ziovaleric acid. L. I. Sm ith  and  L. J .  Spillane (J. A m er. Chem. 
Soc., 1943, 65, 282— 289)..—T he s tru c tu re  of 2 : 6 : 3 : 4 : 5 : 1- 
(N 0 2)2C 6Me3-CMe2,C H 2,C 0 2Me (A., 1940, I I ,  230) is confirm ed by  
th e  behaviour of re la ted  com pounds. A dding K N 0 3- H 2S 0 4 to  
3 : 5 :  l-C 6H 3Me2-CMe2-CH2-C 02Me (I) in  CHC13- H 2S 0 4 a t  - 1 5 °  to  
5° gives a sm all am o u n t of M e fl-2 : 4-dinitro-m-5-xylylisovalerate (II), 
m .p. 73-5— 74°, and  a  larger am oun t of an  oily nitrosulphonic acid. 
65%  of (II) is obtained in CHC13 alone a t  < 5 — 10°. Boiling Ac20 -  
H 2S 0 4 or HC1 a t  100° does n o t affect (II). H 2- P t 0 2 reduces (II) in
M eOH a t  38 lb. to  an  am ine, m .p. 86-5— 90° (Ac derivative, m .p.
138-5— 139-5°), of unknow n struc tu re . Dil. H N 0 3- H 20 2-A c 0 H , 
K M n0 4-A cO H , or N aO H -M eO H  w ith  (I) yields indefinite products. 
H 2S 0 4 a t  room  tem p, hydrolyses (II) to  th e  acid, m .p. 153— 154-5° 
[w ith H 2S 0 4-M e 0 H  regenerates (II)], w hich w ith  Cu chrom ite in 
quinoline a t  225— 235° yields an  oil and  gives indefinite p roducts 
(no H N 0 2) w ith  NaOM e-M eOH. W ith  H N 0 3 (d 1-5) and  H 2S 0 4 
a t  3° room  tem p ., (I) or (II) gives M e ¡3-2 : 4 : 6-trinitro-m-5-xylyl- 
iso valerate ( H I ) .  m .p. 127— 127-5°, converted by  N aO H -aq . MeOH 
in to  a  substance, m .p. 234— 244° (decomp.), and  by  conc. H 2S 0 4 
in to  th e  acid, m .p. 194— 198-5° (decomp.). W ith  Cu chrom ite in 
qu ino line-N 2 a t  170— 175°, th is  acid gives 5 : 7-dinitro-4 : 4 : 6 : 8- 
tetramethyl-3 : 4-dihydrocoumarin  (IV), m .p. 163-5— 164°, slowly sol. 
in  4N-NaOH, reduced by  Z n -80%  A cO H  to  a phenol and  by  H 2S - 
N H 3-a q . E tO H  a t  100° to  im pure  5-nitro-7-am ino-4 : 4 : 6 : 8-te tra- 
m e th y l-3 : 4-dihydrocoum arin, softens 188°, m .p. 192— 197°. m -4- 
xylenol, CMe2:CH-CO,H (V), A1C13, and  HC1 in  ligh t petro leum  
a t  < 0 °  (later th e  b.p.) give 4 : 4 : 6 :  8-tetramethyl-3 : 4-dihydro- 
coumarin  (45% ), m .p. 104-5— 105°, w hich w ith  H N O a (d 1-5) in 
H 2S 0 4 gives (IV) (proof of stru c tu re ). H 2S -N H 3-a q . M eOH a t 
100° reduces (II) to  M e ¡}-4-nitro-2-amino-m-5-xylylisovalerate, m .p.
91— 92° (Ac  derivative , m .p. 138-5— 139°), hydrolysed by  boiling 
6n-HC1 to  th e  acid, m .p. 176-5— 179° (decomp.) (Ac derivative , 
m .p. 187-5— 180°, resists ring-closure). 2 : 6 :  l-C 6H 3Me2'N H A c
(VI), m .p. 179— 180° (lit. 177°), (V), HC1, and A1C13 in  C2H 2C14 a t  
5° give only an  oil. BufiC02H  w ith  S 0 2C12- B z 20 2 in  boiling CC14 
and th en  H 2S 0 4-M e 0 H  gives M e p-chloroisovalerate (28%), b.p. 
69— 72°/17 m m ., w hich  w ith  N aO H  gives (V) b u t can n o t be con
densed w ith  (VI). H N O j (d 1-5) in  A cO H -A c20  a t  < 2 0 °  (later 
50°) converts (I) in to  M e 4-nitro-m-5-xylylisovalerate  (VII) (87%), b.p.
153— 155°/5 m m ., hydrolysed b y  a lkali to  th e  acid (VIII), m .p.
134— 136°, which is also ob tained  (m.p. 135— 136°) b y  sim ilarly  
n itra ting  th e  corresponding acid. T he s tru c tu re  of (VII) is proved 
by reduction  by  Z n -8 0 %  AcOH to  4 : 4 : 6 :  8-tetramethylhydro- 

'carbostyril, m .p . 150— 151° [also ob tained  from  (VIII)]. H N 0 3 
(d 1-5). in  H 2S 0 4 a t  0° converts (VII) in to  ( i l l ) ; u nder o th er con
ditions som e (II) can be iso lated  from  m ixed products. R . S. C.

Polyalkylbenzenes. XXXII. Reaction between dimethylacrylic 
acid and /w-xylene. L. I. S m ith  and  L. J . Spillane (J. A m er. Chem. 
Soc., 1943, 65, 202— 208; cf. A ., 1941, I I ,  6).— zn-Xylene, 
CMe2lC H -C 02H , and  A1C13 a t  —8° to  room  tem p , give jS-m-5-xylyl- 
isovaleric acid (I) (97% ), m .p. I l l — 112° [Me ester (II), b.p. 134-— 
137°/11 m m .], cyclised in  H 2S 0 4 a t  room  tem p , to  3 : 3 : 5 : 7-tetra- 
methylhydrindone  (III), m .p. 57-5— 58° (oxime, m .p. 154-5— 155°), 
which is p ro b ab ly  th e  sam e as th e  hydrindone, m .p. 62— 63°, of 
Sm ith  et al. (A., 1940, I I ,  224). »w-Xylene, CMe2lCH-COCl, and 
A1C13 in  CS2 a t  0— 35° give 4-fi-methylcrotonyl-m-xylene (61%), b.p. 
137— 139°/15 m m ., converted  b y  0 3 in  A cOH or K M n 0 4 in  COMe2 
in to  2 : 4 :  l-C eH 3Me2-C 02H  and  by  trea tin g  w ith  HC1-A1C13 (excess)- 
CS2 and  evap o ra tin g  (not o th er conditions) in to  (III) (48%) and 
ta r .  T h is proves th e  s tru c tu re  of (III) and  probab ly  also of (I). 
2 • 4 : l-C .H A le^C O M e and  MgMeBr in  boiling E taO give /¡-m-4-

xylylpropan-fi-ol (IV) (88%), b .p. 88— 90°/2 m m., th e  brom ide (prep, 
by  P B r3- E t 20 ) from  which w ith  C H N a(C 0 2E t) 2- E t0 H  gives 
(?) 2 : 4 : l-C 6H 3Me2-CMe:CH2, b.p . 82— 82-5°/18 m m .; th e  corre
sponding chloride (prep, by  HC1 in  ligh t petro leum  a t  0°) w ith  
anhyd. K 2C 0 3-M e 0 H  a t  room  tem p, gives th e  M e ether, b .p .
62-5— 65°/2 m m., of (IV), which w ith  K  etc. and th en  C 0 2 gives 
only oils. Only oils are obtained from  1 : 3 : 5-C6H 3Me2Pr0 by  
K C H 2P h  and th en  0 O 2. 3 : 5 : l-C 6H 3Me2-CH2-CN w ith  N aN H 2
and th en  M el in  E t 20  gives a-m-5-xylylisobutyronitrile  (im pure), 
b.p. 131°/25 m m. (in liquid N H 3 m uch s-C„H3Me3 is form ed), which 
in 85%  H 2S 0 4 a t  100° gives th e  amide (33%), m .p. 109-5— 110-5°. 
Boiling 25%  H 2S 0 4 th en  gives th e  acid (V), m .p. 116-5— 117-5°, 
th e  chloride (prep, by  SOCl2 and  C 6H 6N) of which w ith  C H 2N 2-  
C6H 6- E t 20  a t  0°, Ag20-M eO H , and  th en  N aO H -aq . M eOH gives 
only traces of acid. MgM el and  (II) in  E t20  give a  p roduct, 
converted  by boiling AcOH -f- a  trace  of H 2S 0 4 in to  1 : 1 : 3 : 3 : 4 : 6- 
hexamethylindane, b .p . 114— 117°/13 m m ., indifferent to  K M n 0 4 
and 0 3- E tB r .  D ecarboxylation  of (I) gives a  m ixture . Boiling 
K M n0 4- N a 0 H - H 20  oxidises (V) and  (I) to  a-3 : 5-dicarboxyphenyl- 
iso-butyric (VI), m .p. 298— 300° (Me3 ester, m .p. 73-5— 76-5°), and 
-valeric acid, m .p. 247— 250° (also form ed w ith  H N 0 3- H 20  a t  198—  
200°; M e3 ester, m .p. 68-5— 69-5°), respectively. R . S. C.

R earrangem ent of phenyl allyl ethers. VII. Isom eric ethyl p-a- 
and  -y-m ethylallyloxybenzoates. W . M. L au er and  P . A. Sanders 
(J. A m er. Chem. Soc., 1943, 65, 198— 201 ; cf. A., 1940, I I ,  15).—  
p -0 H -C 6H 4-C 02E t  (I) and  CHM e:CH-CH2Cl in  boiling N a O E t-  
E tO H  give E t p-AP-butenoxybenzoate (II), m .p. 51— 51-5°, and  
thence (K O H -M eO H ) th e  derived acid, m .p. 176-5— 178°, h y d ro 
genated  to  p-O B u“-C6H 4-C 02H , also ob tained  from  (I) b y  B u“B r -  
N a O E t-E tO H . Ozonolysis of (II) gives MeCHO (proof of s tru c tu re ) . 
A t 210— 227°, (II) gives E t 4-hydroxy-3-a-methylallylbenzoate (III), 
m .p. 76— 78°, converted  by  boiling NaOMe—M e0H -M e2S 0 4 and 
th en  h o t 20%  aq. N aO H  in to  4-methoxy-3-a-methylallylbenzoic 
acid, m .p. 159— 160°, which w ith  0 3 in E tB r  gives C H 20  (proof of 
struc tu re). W ith  K O H -M eO H , (III) gives th e  derived acid, m .p.
113— 114°, which by  heating  in  quinoline and  th en  trea tin g  w ith  
C H 2B r-C 0 2E t- N a 0 H  yields, a fte r hydrolysis,
0-CH2:CH-CHMe-C6H 4-O-CH2-CO2H , m .p. 125° (lit. 120— 120-5°). 
CH 2:CH-CHMeCl and (I) give sim ilarly  E t p-a-methylallyloxybenzoate
(IV) and  (III), sep ara ted  by  w ay of th e  acids; p -a-methylallyloxy- 
benzoic acid, m .p. 155— 156°, gives (IV) by  w ay of th e  Ag sa lt and  
w ith  H 2-P d -C a C 0 3 yields p-sec.-butoxybenzoic acid, m .p. 119— 120°, 
also o b ta ined  from  (I) b y  C H M eE tB r-N aO E t-E tO H  etc. W ith  
0 3 in  E tB r, (IV) gives C H 20 .  A t 222— 240° (IV) gives 3 : 4 : 1 -  
CHM e:CH-CH2-C6H 3(0 H )-C 0 2E t  (V), m .p. (crude) 69— 75°, and  a 
little  (CH2:CH)2. H ydrolysis of (V) gives 4-hydroxy-3-AP-butenyl- 
benzoic acid (VI), m .p. 115— 116°. Me2S 0 4-N aO M e-M eO H  and 
th en  h o t 25%  K O H -M eO H  convert (V) in to  4-methoxy-3-AP-butenyl- 
benzoic acid (VII), m .p. 150— 151-5°, and  (?) an  im pure isom eride. 
Ozonolysis of (VII) gives MeCHO and  a little  C H 20  ; hydrogenation  
gives 4-methoxy-3-n-butylbenzoic acid, m .p . 131-5— 132-5°. M e  2- 
methoxy-5-carbomethoxyphenylacetate, m .p. 79— 80°, is ob tained  from
(VII) or 3 : 4 : l-C H 2:CH-CH2-C6H 3(0M e)-C 02H  by  K M n 0 4-C 0 M e 2 
a t  room  tem p , and estérification of th e  p roducts b y  w ay  of th e  Ag 
salts. (See A., 1943, I I ,  205.) R. S. C.

[Attempted] synthesis of aldehydes from  acyl hydrazides. C.
N iem ann an d  J. T. H ay s (J. Am er. Chem. Soc., 1943, 65, 482—  
484).— Benzenesulphon-o-nitrobenzhydrazide (prep, from  P h S 0 2Cl and
0-NO2-C6H 4-CO-NH-NH2 in  C6H 5N  a t  10°), m .p. 184^-184-5°, w ith  
N a 2C 0 3 in  (CH2-OH )2 a t  160° gives no 0-NO2-C6H 4-CHO. Benzene- 
sulphon-p-nitrobenzhydrazide, m .p. 201— 202°, u nder these  conditions 
gives p -N 0 2,C6H 1,C 0 2H  an d  PhS O aN a. R . S. C.

Production  of am idines.— See B ., 1943, I I ,  172.
Addition of dienes to di-o-m ethoxycinnam ic acids. H . R. A dam s 

and  R . B. C arlin  (J. Am er. Chem. Soc., 1943, 65, 360— 363).—  
1 : 3 :  5-C6H 3Me(OMe)2 w ith  L i-B u “Cl and  th en  N P hM e-C H O -E t20  
a t  room  tem p , and  la te r  th e  b.p . gives 3 : 5 : 1 : 4-(OMe)2C6H 2Me-CHO, 
m .p. 91— 92° (lit. 90— 91°), w hich w ith  C H 2(C 0 2H )2-C 6H 5N -  
piperidine a t  100° gives 2 : 6-dimethoxy-4-methylcinnamic acid (98% ), 
m .p. 202° (decom p.), converted  by  (CH2!CMe)2 in xylene a t  170° 
in to  2' : 6' -dimethoxy-4 : 5 : 4'-trimethyl-1 : 2 : 3 : 6-tetrahydrodiphenyl-
2-carboxylic acid, m .p. 178— 180°. 1 : 3 : 5-«-C5H l l >C6H 3(OMe)2
gives sim ilarly  2 : 6-dimethoxy-4-n-amyl-benzaldehyde, b .p . 148—  
152°/0-3 m m ., and  -cinnamic acid, m .p. 179° (decom p.), w hich w ith  
isoprene in  xylene a t  185° gives 2' : 6'-dim ethoxy-5-m ethyl-4'-n-am yl- 
1 : 2 : 3 :  6-tetrahydrodiphenyl-2-carboxylic acid ( I ) ,  m .p. 115— 115-5° 
(or, in  one experim ent, an  isomeride, m .p. 133— 134°). T he M e  ester, 
b.p . 170°/0-l m m ., thereo f w ith  S a t  240— 250° follow ed b y  h y d ro 
lysis gives 2' : 6' -dimethoxy-5-methyl-4'-n-amyldiphenyl-2-carboxylic  
acid, m .p. 146°, converted  b y  48%  H B r-A cO H -A c20  in to  th e  know n 
3 '-hydroxy-4"-m ethyl-5 '-w -am yldibenz-2-pyrone, w hence follow s th e  
o rien ta tio n  of (I). M.p. are corr. R . S. C.

Sym m etrical diaryls from  diazotised am ines. R educing agen ts.
I I .  E . R . A tkinson, D. H olm -H ansen , A. D. N evers, an d  S. A. 
M arino (J. A m er. Chem. Soc., 1943, 65, 476— 4 77; cf. A ., 1941, I I ,  
170).— 0-CO2H ,C6H 4,N 2Cl w ith  ac tiv a ted  Cu pow der (I) in  H 20  a t
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5— 10° gives o-C6H 4C1-C02H  (II) (54%) and  d iphenic acid (III) 
(32% ), w ith  (I) in dil. aq. N H 3 gives (III) (67— 71%) and 
N H (C 6H 4-C 02H-o)2 (10%), in  w arm  2 3n-H C 02H  gives
0-OH-C6H 4-CO2H  (IV) (< 7 0 % ), w ith  (I) in  HCOaH  gives BzOH 
(40% ), (III) (10%), and  ta r , in  w arm  E tO H  gives (IV) (50— 75%) 
and  a  lit t le  MeCHO, and  w ith  (I) in  E tO H  a t  0° gives B zOH (50%),
(II) (a little ), and  (o-C02H-C 6H 4-N :)2 (very little ). R . S. C.

Tetracyanodim ethylcycfopropane. L. R am berg  and  S. W ideqvist 
(A rk iv  K em i, M in . Geol., 1941, 14, B, No. 37, 13 p p .).— C H B r(C N )2 
and  aq. COMe2- K I  afford 1 : 1 : 2 :  2-tetracyano-3 : 3-dimethy¡cyclo
propane  ( I ) ,  m .p. 209-5— 210° (corr.). I t  is converted  b y  boiling 
n -K O H  in to  X-carboxy-2-carbamyl-3 : 3-dimethylcycXopropane-X : 2- 
dicarboxylimide (II), m .p. 197° (decomp.), also ob tained  b y  th e  
action  of a lka li on  1 : 2-dicyano-3 : 3-dim ethylcyc/opropane-l : 2-di- 
carboxyhm ide (III), m .p. 242°, p repared  from  aa'-dicyano-/3)3-di- 
m ethy lg lu ta rim ide  and  its  a a '-B r2-derivative  in  boiling 40%  AcOH.
(II) is p ro b ab ly  transfo rm ed  b y  N aN O a in  25%  H 2S 0 4 in to  the  
corresponding dicarboxylic  acid. (I) is converted  by  K O H  and 
conc. N H 3 in  a sealed tu b e  a t  115° in to  a  com pound, m .p. 165°, 
which could n o t be ob tained  q u ite  pure  b u t is very  p robab ly  
caronic acid. Conc. HC1 converts (I) o r (H I) in to  a compound,
m .p. 265°, p robab ly  C M e ,< r '^ / (̂ 2)H ) ' ^ > N H .  (Ill) is also
obtained  from  (I) and  KO Br. H . W.

Preparation of a/?-unsaturated aldehydes. P. A. P la ttn e r  and 
L. M. Jam polsky  (Helv. Chim. Acta, 1943, 26, 687-—694; cf. A., 
1942, I I ,  102).— cyc/oHexanone-2-oxalic [2-ketohexahydrophenyl- 
glyoxylic] acid is converted by  boiling Ac20  contain ing  a  little  
H B r-A cO H  in to  th e  unstab le  3 : 4 : 5 :  8-tetrahydrocoumaran-X : 2- 
dione 3-enol acetate ( I ) ,  m.p. 89— 92°, which gives a  yellow colour 
w ith  C (N 0 2)4 b u t no reaction  w ith  FeCl3. H ydrogenation  (P tO z in 
E tO H ) of (I) causes th e  uniform  absorption  of 3 H 2 and  gives non- 
cryst. products. P a rtia l hydrogenation  (P t in  E tO H  a t  20°; H 2=  
1 mol.) of (I) gives hexahydrocoumaran-X : 2-dione 3-enol acetate (II), 
m .p. 100— 101°, or (H 2= 2  mols.) 2-acetoxyhexahydrocoumaran-\-one, 
m .p. 64— 66°. (II) is hydrolysed (KOH-M eOH) to  hexahydro
coumaran-X : 2-dione, m .p. 99— 101°, which when d istilled in C 0 2 
u nder a tm . pressure passes in to  A1-tetrahydrobenzaldehyde (oxime, 
m .p. 98— 99°; semicarbazone, m .p. 213— 216°). 2-MethyIcyciohexan- 
one is converted  in to  6-m ethyl-3 : 4 : 5 : 8-tetrahydrocoum aran- 
1 : 2-dione 2-enol aceta te, m .p. 77— 78°, hydrogenated  and  hydro 
lysed to  6-methylhexahydrocoumaran-X : 2-dione, m .p. 107— 108°, 
which when d istilled  over a  free flame gives A2-tetrahydro-n/-to lu- 
aldehyde (semicarbazone, m .p. 205— 206°). M.p. are corr.

H. W.
Aromatic aldehydes.— See B., 1943, I I ,  174.
Stabilisation of aldehydes.—See B., 1943, I I ,  174. 
Condensation of chloroacetophenone with ethanol- and diethanol- 

amine and of chloroacetopyrocatechol with 0-methoxyethylamine.
K. W . B righ ton  and  E . E . R eid ( / .  Am er. Chem. Soc., 1943, 65, 
479).— COPh-CH2Cl w ith  N H 2-[CH2]2-OH gives w-fi-hydroxy ethyl-, 
m .p. 144°, an d  w ith  N H ([C H 2]2-OH )2 slowly gives w-di-(fl-hydroxy- 
ethyl)-aminoacetophenone, m .p. 44° (hydrochloride). 3 : 4 : 1 -  
(OH )2C6H 3-C O C H 2C1 w ith  OMe-[CH2]2\N H 2 gives <a-fi-methoxyethyl- 
aminoacetopyrocatechol, m .p. 93° (hydrochloride, m .p. 186°).

R. S. C.
Preparation of phenylglyoxal. B. H olm berg (A rkiv K em i, M in .,  

Geol., 1940, 14, A, No. 9, 9 p p .).— C H 2Bz-S-CH2R  (R =  C 0 2H , 
CH 2-C 0 2H, or Ph) (cf. A., 1943, I I , 183) w ith  alkaline H 2Oa gives 
CH 2Bz-SO-CH2R, which when d istilled from  dil. HC1 -f HgCl2 yields 
BzCHO (I) and  C H 2R-S-HgCl. In  absence of HgCl2 m ercaptals 
and  add itive  p roducts of (I) and  th e  m ercap tan  are form ed, The 
follow ing are p repared  : fi-phenacylthiolpropionic, m .p. 46— 49°
( + H 20 , m .p. 59— 61°), and  fi-phenacylsulphinylpropionic, m .p. 
121-5— 122-5°, acids', compound 2(I),2C H 2Ph-S H ,H 20 , m .p. 69— 
70° (opaque; clear a t  82°), vo latile  in steam ; mercaptal, m .p. 150—
151-5°, a n d semi-mercaptal, m .p. 106— 108°, of (I) and SH-[CH2]2"C02H. 
P-Benzylsulphinylpropionic acid, m .p. 149—449-5° (decomp.), does 
n o t yield (I) w ith  dil. HC1 +  HgCl2. M. H . M. A.

Phenyl 2 : 4 : 6-trimethylbenzyl diketone. R. P. B arnes and 
R. J . Brow n ( / .  Am er. Chem. Soc., 1943, 65, 412— 415).— Ph  2 : 4 : 6 -  
trimethylbenzyl diketone ( I ) ,  m .p. 55°, resem bles C H P h2-CO CO Ph 
ra th e r  th a n  C H 2Ph-CO-COMes (Mes =  m esityl here and  below) (cf. 
A., 1934, 410; 1935, 979), although  th e  nuclear H  are unusually  
reactive. MesCHO and COPh-CH2B r give a  substance (poor yield), 
m .p. 137°, con tain ing  Br, b u t CHM eslCH-COPh and H 20 2 in M eO H - 
N a O H -H aO give fiy-epoxy-a-phenyl-y-mesitylpropan-a.-one (80%), 
m .p. 73°, which w ith  N aO H  in h o t MeOH gives (I). (I) gives no 
colour w ith  FeCl3 and  is 100%  keton ic  (K u rt Meyer) in E tO H . 
W ith  o-C ,H 4(N H 2)2 i t  gives 2-phenyl-3~2' : 4 ' : 6'-trimethylbenzylquin- 
oxaline, m .p. 118°. The s tru c tu re  of (I) is proved by  cleavage by  
H 20 2-a q . M eOH to  BzOH and  C H 2M es-C02H. W ith  B r in CHC13,
(I) gives P h 3-bromo-2 : 4 : 6-trimethylbenzyl diketone (II), m .p. 72° 
[derived quinoxaline  (III), m .p. 161°], converted  by  H 2Oa etc. in to  
BzOH and 2 : 4 : 6 : 3 : l-C 6HM e3B r-C 02H  an d  giving w ith  boiling 
A c20 -K O A c (no t A cOH -KOAc) th e  enol acetate (IV), m .p. 107°,

stable  to  Br-CHC13. Cold, conc. H 2S 0 4 hydrolyses (IV) to  the  
enolic fo rm  (V), m.p. 147°, of (II) [which also yields (IV) and  (III)]; 
in boiling E tO H , (V) yields (II) and it  reac ts w ith  H 20 2 as does (II). 
Dissolving (II) in H 2S 0 4 and  pouring  th e  so lu tion  on to  ice gives
(V). I n  E t 20 , (V) and  B r yield an  oily compound, C18H 160 2B r2, 
which w ith  K I-C O M e2 gives I and  (II). R. S. C.

Synthesis of 2-ketocyc/ohexylsuccinic acid and related substances.
II. Syntheses involving cyc/ohexanone. E. H . C harlesw orth, J . A. 
M cRae, and  H . M. M acFarlane (C anad.J. Res., 1943, 21, B, 55— 64).— 
E t  cycfohexanone-2-carboxylate (I) is converted  by  th e  successive 
actions of N a and  C H 2B r-C 02E t  in boiling C„H6 in to  th e  2-carb- 
oxylate-2-acetate, b .p . 195— 210°/45 m m., (hydrolysed and  decarb- 
oxylated  by  boiling conc. HC1 to  2-ketocyc/ohexylacetic acid, m.p.
75— 78° (phenylhydrazone, m .p. 162— 163°). (I), CHM eBr-C02Et,
and  N aO E t in boiling E tO H  afford E t a-2-keto- X-carbethoxycyclo- 
hexy¡propionate, b .p . 180— 190°/17 m m., whence (boiling conc. HC1) 
a-2-ketocyciohexylpropionic acid. Sim ilar condensation  of (I) with 
CH 2Ph-C H B r-C 02E t  leads to  C H 2P h-C H (0H )-C 0 2E t, converted  by 
conc. HC1 in to  C H PhlC H -C 02H . A ttem p ts  to  condense (I) with 
C H B r(C 02E t )2 and  N a in C6H 6 lead to  [C H (C 02E t )2]2 whereas with 
N aO E t in  E tO H  th e  p ro duct appears to  be [lC(C02E t 2]2, m .p. 54—  
55°. (I) and  C 0 2Et-C H B r-C H 2-C 02E t  (II) in E tO H -N a O E t give
a  product, b .p . 237°/10 m m., hydrolysed to  an  acid, m .p. 102—  
103° (not 2-ketoeyc/ohexylsuccinic acid). cyc/oHexanone (III), 
C H 2B r-C 02E t, and Zn in boiling C6H 6 give E t  1-hydroxycyclo- 
hexylacetate, b.p. 143— 146°/37 m m ., transform ed b y  boiling conc. 
HC1 in to  cyclohexanolaceto-y-lactone, b.p . 152-—156°/28 m m. cyclo- 
H exanol-a-propio-y-lactone, b .p . 150°/21 m m., is ob tained  sim ilarly. 
The R eform atsky  reaction  could n o t be achieved w ith  (III) and 
C H B r(C 02E t )2 o r (II). H. W.

Indanone ring-closure of unsymmetrical /8/3-diarylpropionic acids.
C. F . H . Allen and  J. W . Gates, jun . (J. Am er. Chem. Soc., 1943, 65, 
422— 424).— C H Ph!C H -C 02H , PhB r, and  A1C13 a t  20° give, a fter 
esterification, M e fl-phenyl-fi-p-bromophenylpropionate, b .p . 220—- 
225°/24 m m., and  thence th e  acid, m .p. 107— 108°, which w ith  
PC15-C S 2 (later warm ) and  th en  A1C13-C S 2 a t  10— 15° (later room  
tem p.) gives 3-/>-brom ophenylindanone (I), m .p. 59— 60°. W ith  
C r0 3 th is  gives 0-CO2H-C6H 4-CO-C6H 4B r< , m .p. 172— 173°, proving 
th e  stru c tu re  of (I) (cf. K ohler et al., A., 1910, i, 562; W aldm ann 
et al., A., 1930, 600). The dibrom o-3-phenylindanone of K ohler 
eU al. (loc. cit.) is th e  2 : 4/-R r2-compound, since i t  is reduced to  (I) 
b y  MgMel in boiling E taO. R. S. C.

Apparently anomalous bromination in the polyphenylindene series.
C. F . H . Allen and  J . W . Gates, jun . (J. Am er. Chem. Soc., 1943, 65, 
419— 422).— 2 : 3-D iphenylindenone (I) and  B r (1 mol.) in AcOH 
contain ing (very slowly w ithout) a  little  H B r give 3-phenyl-2-p- 
bromophenylindenone (II), m .p. 145— 146°, th e  s tru c tu re  of which is 
proved by  oxidation  (CrOa) to  ^>-C6H 4B r-C 02H  (III) and  o- 
C6H 4Bz-C02H  and  by  th e  following synthesis : 0-C6H 4(CO),O w ith  
¿ -C 6H 4Br-CH2-C 02H  (IV) gives a-p-bromobenzylidenephthalide, m .p. 
154— 155°, which w ith  M gPhBr gives (II). Sim ilarly, th e  com 
pound, m .p. 200— 201°, obtained from  2 : 3 : 5 :  6-tetraphenylinden- 
one (V) (A., 1943, II , 35) is 3 : 5 : 6-triphenyl-2-p-bromophenylinden- 
one, since w ith  C r0 3 i t  yields (III) and  4 : 5 : 2 :  l-C „H 2P h 2B z-C 02H. 
W ith  an  excess of Br, (I) gives 6-bromo-3-phenyl-2-p-bromophenyl- 
indenone, m .p. 201— 202°, which w ith  K M n 0 4 in  COMe2 gives 
4 : 5'-dibromo-2'-benzoylbenzil, m .p. 140— 141°, and  thence  (H 20 2-  
alkali) (III) and  2 : 5 :  l-C 6H 3B zB r-C 02H. 2 : 3 : 4 :  7-Tetraphenyl- 
indenone (VI), m .p. 204— 205°, and  B r give a m ixture , including
6- (or 5-)bromo-3 : 4 : l-triphenyl-2-p-bromophenylindenone (VII), m.p.
254— 255°, th e  location  of one B r being proved as follows : 3 : 6 : 1: 2- 
C„H2P h 2(C 0)20  and  (IV) give 3 : 6-diphenyl-a-p-bromobenzylidene- 
phthalide, m .p. 213— 214°, converted  by  M gPhB r in to  3 : 4 :  7-tri- 
phenyl-2-p-bromophenylindenone, m .p. 257— 258°, which w ith  Br 
gives (VII) and w ith  C r0 3 gives (III). The ap p ropria te  substitu ted
o-C6H 4(CO)20  w ith  CH 2Ph -C 0 2H  gives 4 : 5-, m .p. 212—213°, and 
3 : 6-diphenyl-, m .p. 166— 167°, 4 : 5-diphenyl-3 : 6-dimethyl-, m .p. 
232—233° (also ob tained  from  th e  H 2-anhydride a t  >290°), and 
3 : 4 : 5 :  6-tetraphenyl-, m .p. 338— 340°, -a-benzylidenephthalide a n d  
thence (MgPhBr) (V), (VI), 2 : 3 : 4 :  l-tetraphenyl-6  : 6-dimethyl-, 
m .p. 234— 235°, and  2 : 3 : 4 : 5 : 6 : 1-hexaphenyl-indenone, m .p. 
279— 280°, respectively. Id e n tity  „of (V) is confirmed by conversion 
by  M gPhB r in to  th e  know n carbinol. The need for H B r during  
th e  brom inations is explained by  a  m echanism  involving quinonoid 
ions, which involves location  of a  B r a t  C(e) of (VII). R. S. C.

Modification of the Ullmann synthesis of fluorene derivatives.
W . C. L o th rop  and  P . A. Goodwin (J. A m er. Chem. Soc., 1943, 65, 
363— 367).— Adding 2-m ethyl-4 : 5-benz-l : 3-oxaz-6-one (I) in C6H 6 
to  E taO -M gPhB r gives o-NHAc-C6H 4-CPh2-OH (23%), m .p. 197— 
198° (lit. 192°), identified by  hydrolysis by  H C l-E tO H  to  o- 
N H 2-C„H4-CPh2-OH, m .p. 119° (lit. 121-5°), converted  by  Ac20 -  
NaOAc in to  6 : 6-diphenyl-2-m ethyl-4 : 5-benz-l : 3-oxazine, m .p.
137— 139° (lit. 135— 137°). The reverse add ition  gives o- 
NHAc-C6H 4-COPh (33%), m .p. 88° (lit. 89°), and  thence (conc. 
H C l-E tO H ) o-N H 2-C6H 4-COPh. A dding o-C6H 4Me-MgBr to  (I), 
gives sim ilarly  2 '-acetamido- (43%), m .p. 104°, and  thence 2 '-amino-
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2-methylbenzophenone, m .p. 84°, which w ith  N a N 0 2-5N-H Cl gives
l-methylfluoren-9-one (II) (49%), m .p. 98° (identified by  oxidation  
b y  K M n 0 4 to  th e  1 -carboxylic acid), and a  l ittle  2' -hydroxy-2- 
methylbenzophenone, m .p. 65— 67°. B oiling 47%  H I  and  red  P  
reduce (II) slowly to  \-methylfluorene, m .p. 87°. w-C6H 4Me-MgBr 
gives an  oil, hydrolysed to  2'-amino-3-methylbenzophenone (10% 
over-all), m .p. 57°, which yields a  trace  of 2-methylfl.uorenone. 
Adding l-C 10H,*M gBr to  (I) gives o-N H A c-C eH i a-C10H , ketone (III) 
(47%), m .p. 125°; th e  reverse add ition  gives less (III) and  some 
o-acetamido-, m .p. 209— 211°, hydrolysed to  o-amino-phenyldi-a- 
naphthylcarbinol, m .p. 206° (decom p.). (Ill) yields, as above,
0-NH2,C6H 4,CO,C10H 7-a, 1 : 2-benzfluoren-9-one, and  chrysofluorene. 
Adding 2 : l-C 10H 6Me-MgBr to  (I) gives o-acetamido- (34%), m .p. 
132°, and  thence o-N H imC eH i 2-m ethyl-l-naphthyl ketone, m .p. 114°, 
and 6-m ethyl-7-benzanthrone. 2-C10H ,-M gB r leads to  an  oil, which 
yields o -N H ^C ^H i p-C10H y ketone (8-3%), m .p. 106°, and  thence 
traces of 3 : 4-benzfluorenone. C H 2Ph-MgCl and  1 : 3 :  4-C6H 3Me2-MgI 
w ith (I) give on ly  oils. A dding M gPhB r to  2-m ethyl-4 : 5-2' : 3'- 
naphth-1 : 3-oxaz-6-one (IV) gives P h  2-acetam ido (39%-), m .p. 
141— 145°, and thence P h 2-amino-3-naphthyl ketone (V), m .p. 114°; 
some diphenyl-2-acetamido-3-naphthylcarbinol, m .p. 226° (decomp.), 
is also form ed. R ing-closure of (V) as above yields 2 : 3-benzfluoren- 
one (13%) and  a  lit t le  P h 2-hydroxy-3-naphthyl ketone, m .p. 156°. 
CHaPh-MgCl and (IV) give only  a  "small yield of ay-diphenyl-fl-2- 
acetamido-3-naphthylpropan-fl-ol, m .p. 181 °. 2-C10H--M gBr an d  (IV) 
give f}-C10H 7 2-acetamido-, m .p. 169°, and  thence  2-amino-3-naphthyl 
ketone (4%  over-all), m .p. 154— 156°, w hich by  d iazo tisation  etc. 
yields 2 : 3 : 5 :  6-dibenzfluoren-9-one, m .p. 185° (resists reduction), 
and a  lit t le  B-C10H 7 2-hydroxy-3-naphthyl ketone, m .p. 139°.

R . S. C.
Polynitro-compounds of fluorene. F . E . R ay  an d  W . C. F rancis 

( / .  Org. Chem., 1943, 8, 52— 59).— 2 : 2 '-D initrodiphenyl-6-carboxylic  
acid is converted  b y  conc. H 2S 0 4 a t  190° ± 5 °  in to  4 : 5-dinitrofluoren- 
one (I), m .p. 273-5°. T he substance, m .p. 243° [oxime, m .p. 265°; 
phenylhydrazone, new m .p. 252— 253° (decomp.)], th u s  described 
b y  Schm idt et al. (A., 1906, i, 27), is th e  2 : 5 -(N 0 2)2-co m pound ; it 
is form ed w ith  4 : 6'-d in itrod iphenic  acid, new m .p 306— 307°, by  
th e  o x idation  of 2 : 5 -d in itrophenan thraquinone by  K M n 0 4 in  th e  
presence of alkali. 2 : 4 :  7-Trinitrofluorenone (II), m .p. 175-5°, is 
ob tained  b y  n itra tio n  of 2 : 5- and  2 : 7-dinitrofluorenone (cf. Bell, 
A., 1928, 1010); th e  com pound is identical w ith  th e  “ 2 : 6 : 7 -  (or 
2 : 3 :  7 -)trin itro fluorenone’’ of Schm idt et al. [loc. cit.). I t  is very  
re s is tan t to  ox idation  b y  acid K M n 0 4. 2 : 4 : 5 :  7-T etranitro- 
fluorenone, m .p. 252— 253°, is ob tained  from  (I) or (II) and  a  m ix
tu re  of boiling fum ing H N 0 3 (d 1-59— 1-60) and  conc. H 2S 0 4.

H . W .
1 : 2 : 5 :  6-Dibenzfluorenone.— See B., 1943, I I ,  174.
Preparation of derivatives of chrysene by the Robinson -Mannich 

base synthesis of unsaturated ketones. A. L. W ilds and  C. H . 
S hunk  ( / .  A m er. Chem. Soc., 1943, 65, 469— 475).— T he hygroscopic 
m ethiodide from  pu re  N E t2-[CH2]2-COMe (I) (modified prep, from  
paraform aldehyde, COMe2, and  N H E t2,HCl in  E tO H ) w ith  Me
1-keto-l : 2 : 3 : 4 -te trahydrophenan th rene-2 -carboxy la te  (II) and  
NaOM e (1 mol.) in  M eO H -C 6H 6 gives 92%  of M e l-keto-2-y-keto- 
n-butyl-1 : 2 : 3 : i-tetrahydrophenanthrene-2-carboxylate (III), m .p. 
145.— 145-5°; owing to  its  co n ten t of h-diethylamino-y-diethylamino- 
methylbutan-fi-one (IV), b.p. 92— 92-5°/0-4 m m. (prep, described), 
crude (I) gives m uch lower y ields of (III). T he dim ethiodide of
(IV) w ith  (II) gives M e l-keto-2-y-keto-p-methylene-n-butyl-l : 2 : 3 : 4- 
tetrahydrophenanthrene-2-carboxylate (V) (72%), m .p. 157-5— 158-5°. 
In  boiling K O H -M eO H -N 2 o r conc. H C l-A cO H -N 2, (III) gives
5-keto-l : 2 : 2a  : 3 : 4 : 5-hexahydrochrysene (VI) (90 or 84% ), m .p. 
188— 188-5° [oxime, sin ters 218°, m .p. 220— 222° (decomp.)] [and a 
trace of an  acid, m .p. 232— 234° (gas)], b u t in  boiling N aO M e- 
M eOH -N2 gives M e 5-keto-l : 2 : 2a : 3 : 4 : 5-hexahydrochrysene-2a- 
carboxylate (79%), m .p. 178-5— 179-5°, w hich is indifferent to  h o t 
HCl-AcOH b u t  in  K O H -M eO H  yields (VI). P d -C -N 2 dehydro- 
genates (VI) a t  280— 300° to  chrysene (78%) and  5-hydroxychrysene 
(18%), m .p. 271— 273° (acetate, m .p. 201— 202°; M e ether, m .p. 
147-5— 148-5°; no  FeCl3 colour), th e  la t te r  being th e  m ain  p ro d u c t 
(83% +  a  trace  of a  n eu tra l substance, m .p. 135— 155°) ob tained  
by P d -C  in x y len e -N 2. W hen tre a te d  w ith  M gM eI-E t20 - C 6H 6 
and th en  aq. N H 4C1 and  finally P d -C  a t  300-320°, (VI) gives
5-m ethylchrysene (76% ). In  conc. H C 1-A cO H -N 2, (V) gives 5-acet- 
oxy- (VII) (76— 83% ), m .p . 167— 168°, and  thence  (conc. HC1- 
E tO H -N 2) 5-hydroxy-i-m ethyl-1 : 2-dihydroclirysene (VIII), m.p.
159— 160°; K O H -M eO H  yields > 4 3 % . W ith  P d -G -N 2 a t  200— 
250° and  th en  boiling A c20 ,  (VII) gives 5-acetoxy-, di- (? tri-)m orphic, 
m.p. 185— 187°, and  thence  5-hydroxy-i-methylchrysene, m .p. 287—  
288° (vac.). H 2-P d -C  in  d ioxan  converts (V) in to  m ixed M e
l-keto-2-y-keto-p-methyl-n-butyl-l : 2 : 3 : A-tetrahydrophenanthrene-2- 
carboxylates, form , m .p. 123-5— 124-5°, and  thence  (KO H-M eOH) 
m ixed 5-keto-A-methyl-l : 2 : 2a : 3 : 4 : 5-hexahydrochrysenes (IX), 
form , m .p. 189— 189-5° [oxime, m .p. ~ 2 5 2 — 254° (decom p.)], w hich is 
dehydrogenated  as above to  (VIII) and  w ith  Z n -H g -H C l and  th en  
P d -C  yields 4-m ethylchrysene, m .p. 229-5— 230°. R. S. C.

Oximation of juglone. H . G oldstein  and  P . G rand jean  (Helv. 
C him. A cta, 1943, 26, 181— 1£5).— O xim ation  of 5 -h y d ro x y -1 : 4-

naph th aq u in o n e  (juglone) (I) occurs in  position  1. 5 -H y d ro x y - l: 4“ 
naph thaqu inone-l-ox im e, decom p. 203° [lit. m .p. 187° (decomp.)], 
is reduced and  th err benzoylated  to  4 : 1 :  8-N H B z-C 10H 5(OBz)2, 
m .p. 247°, p repared  for com parison from  4-benzeneazo-l : 8-di- 
hydroxynaph tha lene . 4-Benzam ido-, m .p. 233°, and  2-benzamido-, 
m .p. 213°, -1 : 5-dibenzoyloxynaphthalene are described. (I) is 
ob tained  by  ox idation  of 1 : 5 : 4-(O H )2C10H 5-N H 2. M.p. a re  corr.

H . W .
Naphthazarin. H . E . F ierz-D avid  and  W . S tockar [Helv. Chim. 

Acta, 1943, 26, 92— 98).— N ap h th azarin  (I) is o b ta ined  in  59%  
yield b y  th e  add ition  of a  so lu tion  of S (7 g.) in  66%  oleum  (120 g.) 
to  1 : 5-C10H 6(NO2)2 in H 2S 0 4,H 20  (400 g.j a t  > 4 0 °  and  is purified 
b y  sub lim ation  a t  170— 180°/vac. A d d itio n  of H 3B 0 3 does n o t 
im prove th e  yield. R eduction  of 1 : 5 -  or 1 : 8-C10H 3(NO2)2 by  
N H 2P h  in conc. H 2S 0 4 gives (I) in  on ly  22%  or 11-5% yield  respec
tively . (I) condenses w ith  N H 2Ar usually  a t  room  tem p, to  2-aryl- 
am ino-5 : 8-d ihydroxy-l : 4 -n ap h th aq u in o n es; products a re  described 
from  N H 2Ph, o-N H 2-C6H 4-OMe, o- and  m -toluidine, m- and  
p-xylidine, and  m- and  o-C6H 4CPN H 2. £ -O E t-C 6H 4-N H 2, a- and  
)3-C10H 7-N H 2, m- and  ^-OM e-C6H 4-N H 2 also condense. 2-Anil- 
ino-5 : 8-d ihydroxy-l : 4 -naph thaqu inone  is su lphonated  to  a  m arine- 
blue dye. A second arylam ino-residue is in troduced  if (I) is h ea ted  
for some tim e w ith  an  excess of base b u t th e  p ro ducts are sol. w ith  
g rea t difficulty. H . W .

Oximation of 2-hydroxy- and 2-anilino-l : 4-naphthaquinone. H .
G oldstein  and  P . G rand jean  [Helv. Chim. Acta, 1943, 26, 468-— 
475).— O xim ation of 2 -hydroxy-l : 4 -naph thaqu inone  in  acid or 
alkaline m edium  gives 2 -hydroxy-l : 4 '-naphthaquinone-l-ox im e (I), 
m .p. ~ 1 9 5 °  (decomp.) (lit. decom p 180°). I t  is reduced to  1 : 2 : 4- 
N H 2-C10H 5(OH )2 [Ac3 deriva tive  (II), m .p. 155-5°]. 1 : 3-C10H 6(OH )2 
is converted  by  C H 2Bu£-0-NO in  E tO H -K O H  a t  0° in to  4 : 1 : 3 -  
NO-C10H 6(OH )2 iden tica l w ith  (I) and  yield ing  (II) w hen reduced 
an d  acety la ted , th u s  proving th e  s tru c tu re  of (I). 2-M ethoxy-l : 4- 
n ap h thaqu inone  can be ob tained  d irec tly  b y  hea tin g  1 : 2- 
NO-Ci0H 6-OH w ith  M eO H -conc. H 2S 0 4. 2-A nilino-l : 4 -naph tha- 
quinone does n o t reac t w ith  N H 2OH in acid so lu tion  b u t  in  alkaline  
m edium  affords th e  1 -oxime (HI), m .p. 222° (decom p.). T h is is 
reduced to  3 : 4 : l-N H P h -C 10H 5(N H 2)-OH, th e  O N -Pz2 derivative , 
m .p. 235°, of which w ith  boiling A cO H  gives 5-benzoyloxy-2 : 3- 
diphenyl-a-naphthiminazole  (IV), m .p. 181°, th u s  estab lish ing  th e  
vicinal position  of N H P h  and  IN-OH in  (III). (IV) is converted  by  
successive trea tm e n ts  w ith  K O H -E tO H  an d  Me2S 0 4 in to  5-methoxy- 
2 : 3-diphenyl-a-naphthiminazole  (V), m .p. 162°. 1: 4-OMe-C10H 6-N2P h  
is converted  by  th e  successive ac tion  of SnCl2 and  aq. HC1 in to  
A-amino-3-anilino-l-methoxynaphthalene, m .p. 182° (decom p.); th e  B z  
derivative, m .p. 195°, of th is  is converted  in to  (V) b y  bo iling  glacial 
AcOH, th u s  confirm ing th e  s tru c tu re  of (IV). M.p. a re  corr.

H . W .
2-Methyl-3-phytyl-l : 4-naphthaquinone.— See B ., 1943, I I I ,  136.
Celastrol. IV. O. G isvold ( / .  Am er. Pharm . Assoc., 1942, 31, 

529— 532; cf. A., 1941, I I ,  18).— C elastrol (I) w ith  A cO H -O s is 
degraded to  a  CO-acid, m .p. 166— 167°, [o] + 22-1° in  E tO H  (2 : 4- 
dinitrophenylhydrazone, C25H 32 0  7N 4, m .p. 192°). A cety la tion  (Thiele) 
of (I) and  m ethy lcelastro l gives colourless, abnorm al triacetates, 
C28H 380  7, m .p. 100— 101°, an d  C29H 40O 7, respectively. (I) is reduced  
(P t -H 2) to  dihydrocelastro l, m .p. 177°, which read ily  oxidises to
(I)- (I) is 8-hydroxy-3-m ethyl-4-hom ohydrogeranyl- (or -hydroger-
an y l-)l : 2 -naphthaquinone. F . O. H .

IV.— STEROLS AND STEROID SAPOGENINS.
Sensitive colour reaction for steroids. M. C. N a th  [Ann. Biochem. 

E xp . M ed., 1942, 2, 83— 86).— W hen  conc. H 2S 0 4 is p o u red  down 
th e  side of a  te s t- tu b e  con ta in ing  a  so lu tion  of a  ste ro id  in  glacial 
AcOH contain ing  a  drop of 1%  Hg(O Ac)2 in  glacial AcOH, a  brow n, 
red, or v io le t ring  develops a t  th e  ju n c tio n  of th e  tw o layers w ith  
a blue o r green ring  above it. V aria tions observed w ith  d ifferent 
concns. of th e  reagen ts are described. P . C. W .

Colour reaction of steroids in relation to their structures. M. C.
N a th  and  M. K. C hak rab o rty  [Ann. Biochem. E xp . M ed., 1942, 2, 
73— 82).—A n a tte m p t is m ade to  corre late  th e  loca tion  of double 
linkings in stero ids w ith  th e  colours developed b y  p a rticu la r  reagen ts. 
I t  is suggested th a t  a  A4: 5 link ing  (actual o r po ten tia l) is responsible 
for th e  developm ent of red  or carm ine an d  a  A7 : 8 link ing  for th e  
b lue colour in R osenheim ’s, K ohlenberg’s, and  R osenheim  and. 
C allow’s reactions. T he re la tio n  betw een s tru c tu re  an d  th e  ab so rp 
tio n  bands found during  th e  colour developm ent is discussed.

P . C. W .
Preparation of cholesteryl p-aminobenzoate. D. K ritcheV sky  [J. 

A m er. Chem. Soc., 1943, 65, 480).— C holesteryl p -n itro b en zo a te  
m .p. 190-5— 191-5°, [a]f? -6 -9 7 °  in  CHC1S, w ith  F e  filings in  boiling  
A cOH gives th e  p-am inobenzoate , m .p. 237-8— 238-8°, [a]?? + 3 -6 8 “ 
in  CHC13, hydro lysed  b y  h o t N a O H -E tO H . R . s. C.

Scymnol. W . B ergm ann  an d  W . T. Pace  [J. A m er. Chem. Soc. 
1943, 65, 477— 478).— L ocation  of O H  a t  C(3) (cf. A sh ikari, A. 
1939, I I I ,  692) is confirm ed. Scym nol te tra -a c e ta te , m .p . 145-5__



147°, w ith  C rO j-A cO H  a t  90° gives (after hydrolysis) cholic and 
th e n  3 : 7 :  12-triketocholanic acid (I). Tschesche’s p roducts (A., 
1932, 268) were im pure. Scym noltriketo-acid  (W indaus, A., 1930, 
1039) w ith  conc. HC1—A cOH gives th e  chlorohydrin, C27H 39O eCl, 
m .p. 225— 227°, w hich w ith  CrOa-A cO H  a t  80° yields (I).

R . S. C.
Oxidative degradation of i-stigmasteryl methyl ether. B. Riegel,

E . W . M eyer, and  J . Beisw anger (J. A m er. Chem. Soc., 1943, 65, 
325— 328).— F o rm a tio n  of ¿-ethers is used to  p ro tec t th e  O H  a t 
C(3) of ste ro ls . ¿-S tigm asteryl Me e th e r (from stigm astero l in  77%  
yield) w ih 0 3 in  CHC13 a t  0° and  th en  H 2Oa gives 6-methoxy-i-bis- 
norcholenic acid ( I ) ,  + H 20  and  anhyd ., m .p. 174-8— 176-3°, [a]f?
+  17° in  CHC13, w hich gives gum s w hen rearranged . M e 3-p-tolu- 
enesulphonyloxy-AA-bisnorcholenate (II), m .p. 133— 134°, and  KOAc 
in  boiling  M eOH give M e 6-methoxy-i-bisnorcholenate (III) (98%), 
m .p. 72-0— 72-8°, [a]fj + 37-3° in  CHC13, converted  b y  K O H -M eO H  
in to  (I) hav ing  m .p . 168— 171° an d  [a]f,3 + 3 3 °  in  CHC13. W ith  a 
l i t t le  H 2S 0 4 in  boiling MeOH, (III) gives M e 3-methoxy-A6-bisnor- 
cholenate (IV), m .p. 117— 118°, [a]£f —63-3° in  CHC13, which is also 
ob tained  by  boiling  (II) in  MeOH and  by  rearrang ing  th e  crude 
Me ester from  e ither “  form  ”  of (I). Boiling K O H -M eO H  hy d ro 
lyses (IV) to  th e  acid, m .p . 199— 202°, [a]f>B -7 7 -8 °  in  CHC13. W ith  
boiling Z n(0A c)2-A c 20 -A c 0 H , (III) gives Me 3-acetoxy-A 5-bisnor- 
cholenate. M.p. are corr. R. S. C.

Preparation of deoxycholic acid from cholic acid. G. A. D.
Haslew ood (Biochem. J . ,  1943, 37, 109— 112)..—A m ore de ta iled  
accoun t of w ork  previously  ab strac ted  (A., 1942, I I ,  365). 3 : 12-ZE-
hydroxy-7 -ketocholanic acid, m .p. ~ 8 3 ° , and  its  E t  ester, m .p. 160— 
161°, are new. R. L. E.

Preparation of deoxycholic acid from cholic acid. A. W . Schneider 
an d  W . M. H oehn  (J. A m er. Chem. Soc., 1943, 65, 485).— O xidation  
of cholic acid o r its  Me ester b y  C r0 3 in AcOH or A cO H -C 6H 6 and  
hea tin g  (170— 200°) th e  sem icarbazones or hydrazones of th e  p ro 
d u c ts  w ith  K O H - o r N aO H -M eO H  gives deoxycholic acid, [a]“
+  5 7 °+  1° in MeOH, which is sim ilarly  ob tained  from  Me 7 : 12-di- 
hydroxy-3-benzoyloxycholanate  when th e  sol. (MeOH) sem icarb- 
azone of th e  ox id a tio n  p roduct is used. R . S. C.

Constitution of cafestol. A. W e tts te in  and  K . M iescher [Helv. 
Chim. Acta, 1943, 26, 631— 641 ; see also A., 1943, I I ,  203).— 
Z-Dehydroandrosterone w ith  piperonal and  w -N 0 2-C6H 4-C H 0 in an  
alkaline  m edium  gives 16-piperonylidene-, m .p. 242— 243°, and
16-m-nitrobenzylidene-A5-androsten-3t-ol-17-one, m .p. 248-5— 250°, 
respectively . 16-m-Nitrobenzylidene-androsterone, m .p. 189— 190°, 
and  -ceslrone M e ether, m .p. 187— 188°, are sim ilarly  prepared. 
M.p. are corr. H. W.

Saccharides of deoxycorticosterone.— See A., 1943, I I ,  156.
Alengol.— See A., 1943, I I ,  211.
Steroids. VII. Compounds related to 6-methyl-ll-deoxycortico- 

sterone. M. E h ren ste in  (J. Org. Chem., 1943, 8, 83— 94).-—A6-Preg- 
nene-3(j3) : 21-diol-20-one 21-acetate is converted  by  Al(OIJr f )3 in 
boiling P rfO H  followed b y  hydrolysis and  trea tm e n t w ith  COMe2 
and  anhyd . 0uSO 4 in to  A5-pregnene-3(/3) : 20 : 21-triol 20 : 21-CMe2l 
e ther, m .p. 175°, [a]j,9'5 —46-5° in COMe2, which is hydrolysed by 
E tO H -a q . AcOH to  A5-pregnene-3(/3) : 20 : 21-triol, m .p. 222— 229°, 
[a]p —54-0° in  MeOH. This w ith  B z 0 2H  in  CHC13 gives 5 : 6-oxido- 
pregnane-3(fl) : 20 : 21-triol ( I ) ,  m .p. 221—-223°, [a]f>° —63-5° in 
COMe2. (I) is converted  by  MgMeBr in E t 20-P h O M e u ltim a te ly  
a t  130° in to  6-methylpregnane-3(f}) : 5 : 20 : 21 -tetraol, m .p. 229—-230° 
(decom p.), [a]^ '5 —24-0° in  MeOH, p a r tly  ace ty la ted  b y  Ac20  in 
cold C6H 6N  to  th e  21 -monoacetate (II), m .p. 177-5— 180°, [a]j>
+  15-0° in  MeOH, w ith  som e 3 : 21 -diacetate (III), m .p. 185— 187°.
(II) is oxidised by  0 rO 3 in A cOH to  6-methylpregnane-5 : 20 : 21- 
triol-3-one 20 : 21-diacetate, m .p. 205— 210°, converted  by  HC1 in 
CHC13 in to  resinous Q-methyl-CA-pregnene-20 : 21-diol-3-one diacetate. 
(H I) is oxidised by  C r0 3 in AcOH to  th e  non-cryst. 6-m ethyl- 
pregnane-3(j3) : 5 : 21-triol-20-one 3 : 21-diacetate. H . W.

Steroids and sex hormones. LXXXIV. 17(a)-Hydroxy-20-keto- 
compounds of the pregnene and a//opregnane series. M. W. Gold
berg, R . A eschbacher, and  E . H ardegger [Helv. Chim. Acta, 1943, 
26, 680— 686; cf. S tavely , A., 1942, I I ,  147).— 17-Acetylenyl-A5- 
androstene-3(j8) : 17(a)-diol is converted  by  (£-C6H 4M e-S02-N H )2Hg 
in  boiling  96%  E tO H  w ith  subsequen t trea tm e n t of th e  p roduct 
w ith  H 2S and  th en  2n-K O H  in to  A5-pregnene-3(/?) : 17(a)-diol-20-one 

, (I), hexagonal leaflets or long needles, m .p. 190— 191°, [a]n —83-6°±3° 
and  —87-9°+  3° in  dioxan, respectively [oxime, m .p. ~ 2 5 5 — 260°;
3-m onoacetate, m .p. 186— 188°, and  its  oxim e, m .p. 235— 240° 
(decom p.)]. 17-Acetylenyl-As-androstene-3(j8) : 17(a)-diol d iaceta te  
is transfo rm ed  sim ilarly  in to  th e  d iaceta te , m .p. 194— 195°, [a]n 
— 54-4° +  3° in  d ioxan, of (I), also ob tained  by  p ro trac ted  trea tm e n t 
of (I) w ith  Ac20 - C 6H 5N  a t  105°. (I) is ap p aren tly  transform ed  by
Al(OBuy)3 in C6H 6-COM e2 in to  (mainly) 3(j3): 17a(j3)-dihydroxy- 
17a-m ethyl-A6-D -hom oandrosten-17-one, m .p. 176— 178°. 17-Acetyl- 
eny ltestosterone  is converted  [as for (I)] in to  AP-pregnen- 17(a)-ol- 
3 : 20-dione, m .p. 192— 193°, [a]q + 6 4 -4 °± 3 °  in  dioxan, a lm ost 
q u a n tita tiv e ly  isom erised by  ac tiv a ted  A120 3 to  17a(/3)-hydroxy- 
17a-m ethyl-A4--D-homoandrostene-3 : 17-dione, m .p. 181— 184°, and

A., I I .— iv ,  STEROLS AND

converted  by  K O H -M eO H  in to  17a (a)-hydroxy-17a-m ethyl-A 4-H- 
hom oandrostene-3 : 17-dione w ith  (predom inatingly) n o n - i n v e s t i g -  
a ted  acidic products. 17-Acetylenylandrostane-3(j3) : 17(a)-diol yields 
3(/S) : 17(a)-dihydroxyaZiopregnan-20-one, m .p. 208— 210°, [a]n — 22-9° 
± 2 °  in  d ioxan [3-m onoacetate, m .p. 139— 142° (lit. 190— 192°)]. 
M.p. are corr. H . W.

Constituents of the adrenal cortex and related substances. LIX. 
A4-P regnen-21-ol-3 :1 2  :20-trione  and -12(j8): 21-diol-3 ; 20-dione.
H . G. Fuchs and  T. R eichste in  (Helv. Chim. A cta, 1943, 26, 511—- 
530).— D iacetylaetiodeoxycholic acid is converted  by  successive 
tre a tm e n t w ith  SOCl2 and  C H 2N 2 in to  non-cryst. 21-diazopregnane- 
3(a) : 12(/3)-diol-20-one d iaceta te  (I), hydrolysed by  K O H -M eO H  at 
room  tem p, to  th e  corresponding diol (II). In  Ac-OH a t  100° (II) 
passes in to  pregnane-3(d): 12Q3): 21-triol-20-one 21-monoacetate (III), 
m .p. 149-5— 150-5°, [a ]̂ 8 + 1 3 9 -7 °± 4 °  in  COMe2 (also + 1 H 20), 
which w ith  Ac20  and C6H 3N a t  90° gives th e  triacetate (IV), m.p. 
114— 115°. (I) is hydrolysed by  K 2C 0 3- K H C 0 3 in  aq. MeOH at
room  tem p, in to  21-diazopregnane-3(a) : 12(/!)-diol-20-one 12-mono- 
ace ta te , which in  anhyd. AcOH a t  105° passes in to  pregnane- 
3 (a ): 12(/S): 21-triol-20-one 1 2 : 2 1  -diacetate (V), tw o forms, m.p. 
~ 7 2 — 95° and  156— 158°, [a]j>9 + 1 5 0 -7 °± 2 °  in  COMe2, w ith  some
(III)- (V) is ace ty la ted  to  (IV). Excess of C r0 3 oxidises (III) to 
pregnan-21-ol-3 : 12 : 20-trione acetate (VI), m .p. 189— 191°, [a]],7 
+  153-0° +  3° in  COMe2, w hereas 1 equiv. of 0 rO 3 affords a m ixture 
from  which (?) pregnane-3(a) : 21-diol-12 : 20-dione 21-monoacetate, 
m .p. 149— 151°, [a]},9 + 1 5 7 -6 °± 3 °  in  COMe2, is iso la ted ; i t  is 
fu rth er oxidised to  (VI). In  boiling C6H 6-COM e2, (III) and  Al(OPh)s 
yield pregnane-12(¡3) : 2l-diol-3  : 20-dione 21-monoacetate (VII), m.p. 
190— 192°, [a]],4 + 1 4 6 -3 °± 3 °  in  COMe2; th is  is oxidised by  C r0 3 
in AcOH a t  room  tem p , to  (VI). (V) is oxidised by  C r0 3 to  pregnane-
12(/3) : 2l-diol-3 : 20-dione diacetate (VIII), m .p. 120— 122°, [a]j> 
+  142-4°+ 4° in  CHC13, also ob tained  from  (VII) and  Ac20  in  C6H 6N 
a t  20° and  th en  90°. B rom ination  followed by  trea tm e n t w ith 
boiling C6H 6N  converts (VI), (VII), and  (VIII) in to  A*-pregnen-
21-ol-Z : 12 : 20-trione acetate, m .p. 182— 184°, [a]j)4 + 2 2 8 -6 °+ 3 °  in 
COMe2, A, -pregttene-12(P) : 21-diol-3 : 20-dione 21-monoacetate (IX), 
m .p. 182— 184°, [a]!)1 +203-7° +  2°, [a]|J6I + 2 5 1 -6 °± 2 °  in COMe9, 
and A i-pregnene-12(P) : 21-diol-3 : 20-dione diacetate (X), m .p. 158— 
159°, [a]jj + 1 9 7 -7 °± 5 °  in  COMe2, respectively. These show th e  u ltra 
violet abso rp tion  spectrum  characteristic  of ay8-u n sa tu rated  ketones. 
Acidic o r cau tious alkaline hydrolysis converts them  respectively 
in to  A ^ p re g n e n ^ l-o lS  : 12 : 20-trione, m .p. 180— 183°, [a]f>3 +238-9° 
± 3 ° , [a]3461 + 2 9 8 ° ± 3 °  in  dioxan, [a]£3 + 2 1 5 -1 °± 2 °, [a]62361 +265-8° 
+ 2 °  in  COMe2, PA-pregnene-12 (/?) : 21-diol-3 : 20-dione, m .p. 98— 124° 
(decomp.), [a]!,1 + 1 8 6 -1 °± 2 °, [a]£ 61 + 221-1° ± 2° in  dioxan, and  
its  12-monoacetate, m .p. 188— 192°, [a]j,9 + 1 8 5 -3 °± 2 °, [a]J461 +226-3° 
+  3° in  COMe2. Prelim inary  experim ents appear to  show th a t  (IX) 
and (X) are a t  any  ra te  less p o ten t th a n  corticosterone in  th e  
E verse-de  Frem ery te s t and  th a t  (X) is inactive  in  4-mg. doses in 
th e  anti-insulin  te s t. M.p. are corr. (b lock); lim it of e rro r ± 2 ° .

H . W .
Steroids and sex horm ones. LXXXIII. .4-H om ocholestanone and 

A -hom odihydrotestosterone. M. W . Goldberg an d  H . K irchen- 
steiner (Helv. Chim. Acta, 1943, 26, 288— 301).— T he m ethods used 
for th e  enlargem ent of ring d  have been ex tended  to  th a t  of ring  a . 
C ataly tic  reduction  ( P t0 2 in  AcOH a t  room  tem p.) of cycZohexanone 
cyanohydrin  gives 1-am inom ethykycZohexanol (I) (hydrochloride, m .p. 
210— 212°; N -Bz  derivative, m .p. 142— 143°) an d  d i-l-h y d ro x y - 
hexahydrobenzylam ine (hydrochloride, m .p. 250— 252°; N-jVO-com- 
pound, m.p. 133— 134°); th e  yield of (I) is g reatly  increased if HC1 
is added to  th e  reaction  m ixture . Sim ilar hydrogenation  of cyclo- 
hexanone cyanohydrin  ace ta te  leads to  dihexahydrobenzylam ine, 
isolated as th e  ArO-derivative, m .p. 100— 101°. Cholestanone cyano
hydrin  is hydrogenated  ( P t0 2 in AcOH a t  room  tem p.) to  3-hydroxy-
3-aminomethylcholestane, m .p. 194— 197° [hydrochloride; N -A c  ( ii) , 
m .p. 227— 228°, and  A c 2, m .p. 176— 178°, derivatives], transform ed 
by  H N O a in to  A -homocholestanone, m .p . 85— 87°, [a]n + 5 0 °  in 
CHC13 (semicarbazone, m .p. 239— 242°; oxime, m .p. 197— 199“). 
H ydrogenation  of cholestanone cyanohydrin acetate, m .p. 123— 126°, 
yields (II), Ac w andering from  O to  N. 17-Acetoxydihydrotesto- 
sterone gives a  very  unstab le  cyanohydrin , m .p. 175— 187° (charac
terised  as th e  3 : 17-diacetate, m .p. 198— 200°), hydrogenated  to  
Yl-acetoxy-3-aminomethylandrostan-3-ol hydrochloride, m .p. 295— 297° 
(decomp.) [Yl-acetoxy-3-acetamidomethylandrostan-3-ol has m .p. 224— 
226°], converted  by  H N O a and subsequent hydrolysis (N-MeOH- 
KO H) in to  A -homodihydrotestosterone (III), m .p. 197—-199°, [a]o 
+  108-5° in  CHC13 [oxime, m .p. 225— 227°; acetate, m .p. 146— 148° 
(semicarbazone, m .p. 239— 241°)]; (III) is devoid of pharm acological 
ac tiv ity . Cholestanone is converted  by  N aO E t and  ¿soamyl form ate 
in  E t20  a t  room  tem p, in to  th e  OH'CH'. com pound, m .p. 176— 178°, 
and  by  PhC H O  in E tO H  conta in ing  a  lit t le  aq. N aO H  in to  tw o 
CHPh'. derivatives, m .p. 145— 146° and  126— 128°, an d  a OII-CH Ph- 
com pound, m .p. 184— 186°. Benzylidene- an d  bromo-, m .p. 113—  
115°, -A-homocholestanone are described. Androstanedione dicyano- 
hydrin diacetate has m .p. 171— 172°. M.p. are corr. H . W.

Constituents of the adrenal cortex and related  com pounds. LVII.
17-Hydroxy-20-ketosteroids and the m echanism  of their rearran g e
m ent in to  polyhydrochrysene derivatives. C. W . Shoppee and  D. A.
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P rin s (H elv. Chim. Acta, 1943, 26, 185— 200).— I t  is deduced from  
theore tical considerations th a t  th e  hy d ra tio n  of acetylenylandro- 
s tane  deriva tives is m ost likely to  occur w ithou t ring  enlargem ent 
if O H  a t  C(l7) is etherified or esteriiied, if an  am ine in stead  of H zO 
is added a t  th e  trip le  linking and  if th e  experim ent is perform ed in 
n eu tra l solu tion . T hus 3(0) : 17(a)-diacetoxy-17-acetylenylandro- 
stane is converted  by  aq. HgCl2 and  N H 2P h  in  C6H 6 a t  60— 62° 
(cf. Stavely , A., 1940, II , 180; 1942, I I ,  147) in to  3(/S) : 17(a)-di- 
acetoxyal/opregnan-20-one (I), m .p. 227— 229°, [a]*,0 + 2 -5 ° ± 2 °  in 
COMe2 (cf. R uzicka et al., A., 1939, I I ,  327), converted  by boiling 
4%  K O H -M eO H  in to  3(0) : 17(a)-d ihydroxy-17a-m ethyl-H-hom o- 
androstan-17-one (II), m .p. 295— 300° (3-acetate, m .p. 243— 244°).
(I) is converted  by  N 2H 4,H 20 - N a 0 E t - E t0 H  a t  180° in to  3(0)- 
hydroxy-l’lu-methyl-AP'-'b-homoandrostene, m .p. 159— 160°, also ob
tained sim ilarly  from  (II); th is  is hydrogenated  ( P t0 2 in AcOH) 
and th en  oxidised to  17a-m ethyl-I)-hom oandrostan-3-one, m .p. 180—  
182° (Ruzicka et al., A., 1940, II , 180, 218), which is converted by 
N 2H 4,H 20  and  N a O E t-E tO H  a t  175° in to  17a-m ethyl-/)-hom o- 
androstane. (I) is n o t hydrogenated  in  presence of P t 0 2 in AcOH 
a t 20° or 100° o r in  presence of R aney  N i in  MeOH a t  100° or 120°.
17 (a) -H ydroxy-3 (0) -acetoxy-17-acety leny landrostane is transform ed 
sim ilarly in to  a sm all p roportion  of a  substance, m .p. 176— 177°, 

which has n o t been investigated  fu rther, 
th e  compound (III), m .p. 232— 233°,
[a]f>3 - 1 0 3 -3 ° ± 6 °  in  d ioxan [AO-deriv
ative, m .p. 194° (decomp.)] (obtained 
b y  rearrangem ent of th e  anil), and 
17(a) -hydroxy-Z(f3) - acetoxyzWopregnan- 
20-one (IV), ap p aren tly  tw o forms, m.p. 
184—-186° and  190— 192°, [a]f,3 -2 4 -3 °  
± 3 ° , [a]2461 -2 9 -4 °  ± 3 °  in  dioxan. (IV) 

is oxidised (C r03 in  AcOH a t  room  tem p.) and  th en  hydrolysed 
(K2C 0 3-a q . MeOH) to  /-androsterone and  17a (0) -hydroxy-3 (0) - 
acetoxy-17 a-m ethy landrostan-17-one, m .p. 158— 159°. (IV) is
hydrogenated  ( P t0 2 in E tO H ) and  th en  ace ty la ted  (Ac20 - C 6H 5N 
a t  room  tem p.) to  17(a)-hydroxy-3()3) : 2O(0)-diacetoxya//opregnane, 
flat p late le ts which are transform ed a t~ 1 8 5 °  in to  rectangu lar prism s, 
m .p. 200— 202°; th is  appears to  be th e  sole product. (IV), Ac20 , 
and  C6H sN a t  100° yield 3(jS): 17(a)-diacetoxya/Zopregnan-20-one, 
m .p. 227-—229°. M.p. are corr. (b lock); lim it of erro r ± 2 ° .

H . W.
Constituents of the adrenal cortex and related compounds. LVIII. 

Rearrangement of 17-hydroxy-20-ketosteroids into polyhydrochrysene 
derivatives. Acetylations in the presence of boron fluoride. C. W.
Shoppee an d  D. A. P rins (Helv. Chim. Acta, 1943, 26, 201— 223).—  
H y d ra tio n  of 3(0): 17(a)-dihydroxy-17-acetylenyl-A5-androstene by 
th e  m ethod of S tavely  (A., 1940, II , 180; 1942, I I ,  147) affords 
3(yS): 17(a)-dihydroxy-A6-pregnen-20-one (I), m .p. 176— 179°, [a]?,1 
- 6 0 ° ± 3 °  in  CHClj (acetate, m .p. 187— 188°, [a]i? - 6 1 - 3 ° ± 5 °  in 
CHC13), and  na.-anilino-3(f})-hydroxy-17a.-methyl-A5-'D-homoandro- 
sten-Yl-one, m .p. 150°, [a]if —186-6°±7° in  CHC13 [acetate, m .p. 
236— 238°; A O -derivative, m .p. 140° and  170— 174° (decomp.) 
a fte r resolidification], iden tical w ith  th e  “  an il ”  of S tavely  (loc. cit.) 
and  Goldberg et al. (A., 1939, I I ,  553). (I) is converted  by  Ac20
and C5H 6N a t  120° in to  th e  d iaceta te  (II), m .p. 193— 195°, [a]f?
— 55-9°±2° in  dioxan, w ith  a  com pound, m .p. 177— 178°, [a]j?
— 79°+ 2° in  CHC13, which m ay  be iden tica l w ith  it. H y d ra tio n  
(Stavely) of 3(0): 17(a)-diacetoxy-20-acetylenyl-A °-androstene yields
(II), also ob tained  by  th e  B F 3 m ethod. F iltra tio n  of (I) in  d ry  
C6H 6 th rough  Al2Oa followed b y  im m ediate e lu tion  causes p a rtia l 
conversion in to  3(0): 17a(0)-dihydroxy-17a-m ethyl-A 5-D -hom oandro- 
sten-17-one (III), m .p. 176— 178°, [a]i? -1 0 5 -6 ° ± 3 °  in CHC13; if 
undried so lvents are used and  longer co n tac t w ith  th e  colum n is 
perm itted th e  change becom es m ore com plete. 17a(0)-H ydroxy- 
3(0)-acetoxy-17a-m ethyl-A 6-D -hom oandrosten-17-one, m .p. 176° 
(change a t  160°), [a]J>7 — 91-1°±4° in CHC13, is ob tained  sim ilarly 
or by ace ty la tion  of (III). (Ill) is converted  by Al(OBuy)3 in abs. 
C3H 4-COM e2 a t  100° in to  17a (0)-hydroxy-17a-m ethyl-A 4-Z+homo- 
androstene-3 : 17-dione, m .p. 178— 180°, [ a ] +  60-8° +  3° in  CHC13.
(II) is hydrolysed by  boiling K O H -M eO H  to  3(/3): 17a(a)-dihydroxy- 
17a-methyl-A6-H -hom oandrosten-l 7-one, prism s which pass in to  
hexagonal prism s a t  ~ 2 6 0 °  and  a t  290° in to  rod lets which m elt a t  
302— 305° (acetate, m .p. 277— 278°, [a]™ —100-9°±4° in  dioxan).
(I) is hydrogenated  ( P t0 2 in  AcOH) and  th en  ace ty la ted  to  17(a)- 
hydroxy-3(0): 2O(0)-diacetoxya//opregnane, m .p. 202— 204°, [a]!,1
— 7.90 +  3° in  CHC13. N ieuw land’s m ix tu re  (B F 3, A c20 ,  AcOH, and  
HgO) (cf. A., 1930, 745) causes h y d ra tio n  of th e  trip le  linking 
th rough  an  unknow n series of in te rm ed iates w hereby th e  presence 
of H g "  is essential, and  causes ace ty la tio n  of free OH. The prep, 
of th e  follow ing com pounds proves i t  to  be a  very  powerful ace ty la t- 
ing agen t : 3(0): na.(P)-diacetoxy-17a.-methyl-A6-T)-homoandrosten-n- 
one, m .p. 238— 240°, [a]“  — 68-4°±3° in  dioxan, from  (I) or (III) 
[reduced (H 2, P t 0 2, AcOH) to  3(0): 17a(0)-diacetoxy-17a-m ethyl- 
D -hom oandrostan-17-one (IV), m .p. 221— 222°, [a]J>8 — 6 1 °  +  3° in 
C O M eJ; (IV), from  its  3-monoacetate, m .p. 159— 160°, [a]Jf —34-8° 
± 4 °  in  dioxan, ob tained  by  rearrangem en t (A120 3) of 17(a)-hydroxy- 
3(0)-acetoxya//opregnan-2O-one (V); (IV) from  (V); 3(0):17a(a)- 
diacetoxy-\lo.-m ethyl-Ai -P>-homoandrosten-Yl-one, m .p. ~ 2 4 8 °  a fte r
c.hanein? a t  ~ 2 4 0 , Tali -32 -8 °+ 4 ° in  CHCL, reduced to  th e

-D-homoandrostan-7-one, m .p. 232— 235° (change a t  228°), ' [a]n 
0 °± 4 °  in  COMe2. M.p. are corr. (b lock ); lim it of erro r ± 2 ° .

H . W .
0-Sapogenin compounds.— See B., 1943, III, 135.

V.— TERPENES AND TRITERPENOID SAPOGENINS.
Inversion of menthone with trichloroacetic acid in aprotic solvents.

A. W eissberger ( / .  Am er. Chem. Soc., 1943, 65, 102— 110).— The 
equilibrium , I- (I) ^  ¿-¿so-menthone, in  presence of CC13-C 02H  (II) 
in  C6H 6, C6H 14i and  CHC13 a t  20° is investigated  po larim etrically  
and  cryoscopically. T he ca ta ly tic  a c tiv ity  per mol. of acid is a 
m ax. w hen th e  m olar ra tio  (I) : (II) =  1 : 2  for th e  range (I) =
0-1— 1 0  mol. per 1. A t const. [(II)], th e  reaction  ra te  falls w ith  
increasing [(I)], th e  effect being greater if th e  (II) is in excess. 
T he tem p, coeff. from  20° to  50° gives a  h ea t of activ a tio n  =  6200 
g.-cal. [a] of th e  equilibrium  m ix tu re  depends on th e  [(II)], since 
(i) (II) affects th e  [a] and  (ii) h igher [(II)] decreases th e  p roportion  
of (I). Inversion occurs by  in te rac tio n  of a  (I)—(II) com plex w ith  
an o th er mol. of (II) or by  rearrangem ent of a  complex, 1 (I)—2 (II ) . 
T u b an d t’s view (A., 1911, ii, 28) of th e  n a tu re  of "  R echtsm enthon 
is confirm ed. R . S. C.

Effect of solvents in chemical reactions. III. Influence of 
addenda on the inversion of /-menthone with acids in benzene.
A. W eissberger ( / .  Am er. Chem. Soc., 1943, 65, 242— 245; cf. A., 
1932, 22).— PhO H , PhOM e, C O Ph2, /-m enthol, COPhMe, COMe2, 
/-m enthone, and  E taO reduce th e  ra te  of inversion of /-m enthone (I) 
b y  CC13-C 02H  in C6H„ a t  20+0-1°. The q u an t, results, given as 
%  acid elim inated  (order of efficiency as above), parallel those  for 
sa lt-fo rm ation  of />-NMe2*C6H 4-N2P h  and  in terac tion  of C H N 2-C 02E t 
w ith  CC13-C 02H  (A., 1931, 1375). Inversion of (I) by  HC1 in  C6H 6 
is re ta rd ed  by  E t20  b u t accelerated by  PhO H . R . S. C.

Inversion of /-menthone and reaction of diazoacetic ester with 
chloroacetic acids. A. W eissberger ( J . A m er. Chem. Soc., 1943, 65, 
245— 246).— Decomp, of CH N 2-C 02E t  and  inversion  of /-m enthone 
by  CC13-C 02H , CHC12-C 02H, or C H 2C1-C02H  in  C6H 6 all agree w ith  
th e  B ronsted  relation . R . S. C.

Isomeric Ar-menthenes (carvomenthenes). A. A. Dodge an d  E . 
K rem ers ( / .  Am er. Pharm. Assoc., 1942, 31, 525— 527).— /- and  
d-Carvoxim e are  reduced (H 2; R aney  Ni) to  d- ( I ) ,  b.p. 77— 78°/
7 m m ., [a]]j +5-92° [hydrochloride, m .p. 192— 195°; picrate, m .p.
184— 185° (decomp.)] (cf. R ead  and  Joh n sto n , A., 1934, 413), an d  
Z-carvomenthylam ine (II), b.p. 81-5— 82-0°/9 m m ., [ajf? —8-34° 
[hydrochloride, m .p. 197— 198°; picrate, m .p. 184— 185° (decom p.)], 
respectively. (I), tre a te d  w ith  H N 0 2, refluxed, steam -distilled , and  
frac tiona ted  in  vac., affords tw o fractions, (a), b .p . 43-8— 45-5°/0-02—
0-03 m m ., [a]|? —1-22° (3 : 5-d initrobenzoate, m .p. 105— 106°), and
(b), b .p . 44-0— 45-5°/0-02 m m., [a]ff + 1 -6 2 °; sim ilarly , (II) gives (a), 
b.p. 40-5— 42-5°/0-025 m m., [a]f>° +0-88° (3 : 5-d in itrobenzoate, m .p .
108-5— 109-5°), and  (6), b .p . 42-5— 44-5°/0-025 m m ., [a]g> -2 -1 8 ° .  
These carvom entho l preps, read ily  lose H 20  during  frac tiona tion , 
giving a m enthene fraction , th e  carvom entho l from  (I) giving a 
p ro d u c t of [a]i>0 +19-54° [nitrosochloride (im pure), m .p. 81-5— 83°, 
and  its  n itro lbenzylam ine base, m .p. 107— 107-5°], an d  th a t  from
(II) a  p roduct of [a]f>° —10-98° (nitrosochloride, m .p. 98— 99°). 
W hen d eh ydrated  by  refluxing w ith  anhyd . C u S 0 4 a t  180— 200° for 
9 h r., th e  carvom entho l from  (I) yields a  carvom enthene fraction , 
W »  +11-44° (nitrosochloride, m .p. 90— 91°, an d  its  n itro lbenzy l
am ine, m .p. 106— 107°, an d  n itro lm orpholine  base, m .p. 159— 160°), 
and  th a t  from  (II) a  carvom enthene fraction , [a]ff —8-65° (n itroso
chloride, m .p. 90— 91°, and  its  n itro lbenzylam ine, m .p. 107— 107-5°, 
an d  n itro lm orpholine base, m .p. 159— 160°) (cf. Jo h n s to n  an d  R ead, 
A., 1935, 1245). Vais, of d an d  n  are also given. F . O. H .

Lavandulol, a new monoterpene alcohol from oil of lavender.—
See A., 1943, I I ,  181.

Volatile vegetable compounds. XXII. Composition of “ natural ” 
cedrene and constitution of “  synthetic ”  cedrene. Y. R . N aves,
G. P apazian , an d  E . P e rro t te t  (Helv. Chim. Acta, 1943, 26, 302—  
337).— “ S y n th e tic ”  cedrene (term ed a-cedrene) (I), b .p . 100°/
3-5 m m ., [a]f,° —91-22° to  —91-33°, o b tained  b y  d eh y d ra tio n  of 
cedrol, m .p. 86— 86-5°, [a ]#  +13-06° in  abs. E tO H , + 8-76° in 
C H 2Ph-O H , +14-26° in  d ioxan, is a  well-defined sesquiterpene w ith  
an  endocyclic e thylenic linking. I t  is possibly a 2 : 8-d im ethy l- 
2 : 5-e»do/iopropylidene-[0 : 3 : 5]-dicyc/o-A8-decene (2 : 8-dim ethyl- 
2 : 5-eJido/sopropylidene-l : 2 : 3 : 4 : 5 : 6 : 7 :  10 -octahydroazu lene). 
“  N a tu ra l ”  cedrene, ob tained  by  frac tiona l d is tilla tio n  from  A m eri
can  oil of red  cedar, is a  m ix tu re  con ta in ing  a  considerable p ro p o r
tio n  of (I), its  isom eride w ith  an  exocyclic C H 2 (0-cedrene), an d  a  
m ix tu re  of tricyclic  sesquiterpenes w hich ap p ear to  be a llied  closely 
in  s tru c tu re  to  th e  cedrenes. (I) w ith  H 20 2 in  presence of H 2S 0 4 
an d  AcOH gives an  excellent yield  of cedranone, b .p . 134°/4 m m ., 
aD -8 4 -7 0 °  (oxime, m .p . 103-5— 104°, [a]p -7 8 -5 9 °  in 'C H C 1 3, 
— 69-14° in  M eOH). T he m ateria l, sol. in acid, o b ta in ed  b y  T reibs 
(A., 1935, 983) b y  th e  action  of cone. H 2S 0 4 on  th e  cedrenes is a 
dehydrosesquiterpene or m ix tu re  of dehydrosesquiterpenes.

H . W .
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Constitution of cafesterol. III. Constitution of cafestol. A.
W e tts te in  and  K. M iescher (Helv. Chim. Acta, 1943, 26, 631— 641 ; 
cf. A., 1942, I I ,  371).— Since cafestero l has been show n n o t to  
belong to  th e  s te ro l group its  nam e is modified to  “  c a fe s to l”  (I). 
T he union of th e  eyclopentane ring  in  (I) is p ro b ab ly  in  accordance 
w ith  (A ) or (B ). F lorid in  has proved  very  useful in  th e  ch rom ato 
g raphic  purification  of cafesty l ace ta te  (II), m .p. 173—-175°, [a]!? 
— 9 1 ° ¿ 2 °  in  CHC13; i t  gives slowly and  w eakly a  pure  blue colour

•C -

■ ç f
>C

o h :
-C-CfT-O H

C H ,

OH
-CH-— C’CHj-OH 

>C CH.,

(-4.) ; h

c -

\ / (B.)

w ith  m ineral acids b u t th e  in tense  blue fluorescence under th e  H g- 
v apour lam p is no  longer observed. The residues from  (II) yield a 
(non-hom ogeneous) kahw eyl aceta te, m .p. —146°, [a]“  —234° in  
CHClj, characterised  by  h igh  ex tinction , in tense green-blue colour 
w ith  m ineral acids, reac tio n  w ith  (1CH-C0)20 , and  non-fluorescence 
in u ltra -v io le t lig h t ; i t  is possibly iden tica l w ith  th e  com pound of 
Bengis et al. (A., 1932, 975). A lkaline hydrolysis of th e  Me2 ester 
(A., 1942, II, 198) from  epoxycafestanediol gives a M e H  ester, 
CîoIEoOs, m .p. 150-5— 152°, an d  u ltim ate ly  a  non-cryst. p ro d u c t; 
hydrolysis resem bles th a t  of Me2 3£-acetoxy-A5-æ tiobilienate. P ro b 
ably, therefore, C(5) or C(3) closely resem bles C(l3) of th e  steroid 
skeleton  an d  is q u a te rn a ry  or a t  any  ra te  tert. Differences, how 
ever, a re  found betw een th e  cyHopentane ring  of (I) and  ring  d  of 
th e  stero id  mol. The colour reactions of m-C6H 4(N 0 2)2 w ith  (I) 
and  its  deriva tives a re  less in tense  and  develop m uch m ore slowly 
th a n  those  of 17-ketosteroids. F u rth e r, epoxynorcafestanone A  
an d  epoxynorcafestadienone do n o t condense w ith  ArCHO (see A., 
1943, I I ,  199). M.p. a re  corr. H. W.

Triterpenes. LXXIII. Pyrolysis of a  product of the  transform 
ation  of quinovic acid. L. R uzicka and  G. A nner (Helv. Chim. 
Acta, 1943, 26, 129— 142).— T he dilactonic dicarboxylic  anhydride
(I), m .p. 260° (decomp.) (cf. Schm itt et al., A., 1940, II, 88), ob tained  
by  th e  o x idation  of novaquinone w ith  H 20 2 (im proved prep.) is 
pyrolysed a t  o rd in ary  pressure. T he acidic p ro ducts of pyrolysis 
consist of a  solid and  a  liquid portion , th e  form er of which is 
separa ted  by  frac tiona l crysta llisa tion  in to  tw o isom eric dicarboxylic 
acids, C14H 2p04, m .p. 183— 184°, [a]D —155° in E tO H  (II) [M e2 
ester, a liqu id  w hich gives a  d is tin c t yellow  colour w ith  C (N 0 2)4], 
and  m .p. 200— 202°, [a]n —170° in E tO H , e ither of which is t ra n s 
form ed b y  boiling  Ac20  in to  th e  anhydride  (III), C14H I80 3, m .p. 
80— 80-5°, w hich passes in to  (II) when hydro lysed  by  OTn-KO H. 
D ehydrogenation  of (III) under varied  conditions in presence of 
P d -C  o r Se gives 1 : 2-C10H 6Me2 [identified b y  th e  m .p. and  m ixed 
m .p. of its  p icrate , s ty p h n a te , and  ad d itive  com pound w ith  
C 6H 3(N 0 2)3] and  1 : 2-dimethylnaphthalene-5 : 6-dicarboxylic an
hydride (IV), m .p. 164-5— 165-5°. T he established form ation  of 1 : 8- 
d im ethy l- and  1 : 2 : 8-trim ethyl-p icene (V) by  th e  dehydrogenation  
of quinovic acid (VI) and  of pure  (V) b y  th e  sim ilar trea tm e n t of 
norqu inovenol proves th a t  1 : 2-C10H 6Me2 an d  (IV) can arise only 
from  rings a  and  b  of th e  pentacyclic  skeleton of (VI). A modific
a tio n  of S ch m itt’s form ula (loc. cit.) for (VI) is therefore necessary 
w hereby i t  is also b ro u g h t in to  conform ity  w ith  th e  isoprene rule.
(VI), (I), and  (HI) have accordingly  th e  respective formulae X, Y , 
an d  Z , w hereby th e  s tru c tu re  assigned to  rings d  and  e  is p ro 
visional. T rea tm en t of th e  n eu tra l p o rtio n  of th e  pyrolysis p roducts

\ /

HO.C

w ith  G ira rd ’s reagen t T  gives tw o portions which in com position, 
( ?) C14H 220 , [a]n, and  are very  closely sim ilar b u t are d istin 
guished from  one a n o th e r in  u ltra -v io le t abso rp tion  spectrum .

T he reac ting  p o rtio n  th u s  appears to  be a m ix
tu re  of ketones a  frac tion  of which is a/3-un- 
sa tu ra ted . This p o rtio n  gives in sm all yield a 
2 : 4-dinitrophenylhydrazone, m .p. (indef.) 125— 
130°, corresponding in com position to  C i4h 22o . 
T his frac tio n  is trea te d  w ith  MgMel, d eh ydrated  
by K H S 0 4 a t  185— 190°, and  th en  dehydro 
genated  w ith  P d -C  or Se a t  340— 420°, w hereby 
a  liqu id  C 13H 18 +  C H 2 is u ltim ate ly  ob tained  

com bine w ith  picric acid or C6H 3(NQ2)3 and  in

CO

which th e  presence of a C6H 6 ring is estab lished  spectroscopically . 
This m ay possibly be explained by  th e  assum ption  th a t  ring  e  is 
five-m em bered. M.p. a re  corr. H . W .

Triterpenes. LXXIV. Dehydrogenation of quinovic acid to chrys- 
ene hydrocarbons. L. R uzicka, A. Grob, and  G. A nner [w ith V. 
Prelog  and  K. H uber] (Helv. Chim. Acta, 1943, 26, 254— 264; cf. 
W ieland et al., A., 1936, 849).— Quinovic acid (I) is dehydrogenated  
by  Se a t  360° and  th e  p ro duct is ex trac ted  successively w ith  light 
petro leum , b.p. 40— 70°, and  C6H 6; from  th e  la s t so lven t 1 : 8-di- 
m ethylpicene (II) is isolated. The p o rtio n  sparingly  sol. in  light 
petro leum  a fte r being purified chrom atographically  gives a  hydro
carbon, C„H„, m .p. 193— 195°, softens slightly  a t  190° (additive 
compound  w ith  2 : 7 -d in itroan thraqu inone, C24H 24,C44HgOgN2, m.p. 
220— 230°). The sam e hydrocarbons are ob tained  by  th e  dehydro
genation  of py roquinovatrien ic  acid (W ieland et al., A., 1939, I I , 425).
(I) is converted  by Se a t  330— 340° in to  (II) anhydropyroquinovic 
acid, and tw o hydrocarbons, C„H„, m .p. 239— 240° (additive com
pound  w ith  2 : 7 -d in itroan thraquinone) and  233-5— 234-5° respec
tively . Spectroscopically th ey  very  closely resem ble alkylchrysenes, 
th u s  ind icating  th a t  ring  e of (I) is five-m em bered.

The action  of th e  Mg com pound from  /J-o-tolylethyl brom ide on
l-keto-5  : 6-d im ethy l-l : 2 : 3 : 4 -te trah y d ro n ap h th alen e  followed by 
elim ination  of H 20  from  th e  p ro d u c t affords a-o-tolyl-f3-5 : 6-di- 
m ethyl-l : 2 : 3 : 4-tetrahydronaphthylethane, m .p. 53— 54°, dehydro
genated  by  P d -C  a t 320° to  a-o-tolyl-fi-5 : 6-dimethylnaphthylethane, 
m .p. 60°, which is converted  b y  A1C13 in  CS2 in to  1 : 7 :  8-trimethyl- 
chrysene, m .p. 281— 282°. Sim ilarly, a-2 : 3-dimethylphenyl-f3-5 : 6- 
dimethyl-1 : 2 : 3 : 4-tetrahydronaphthylethane, b .p . 165°/1 m m ., is 
transform ed successively in to  a-2 : 3-dimethylphenyl-f}-5 : 6-dimethyl
naphthylethane, m .p. 90-5— 91-5°, and  1 : 2 : 7 :  8-tetramethylchrysene, 
m .p. 298— 299°. M.p. a re  corr. H. W.

Triterpenes. LXXV. Position of the carboxyl group in oleanolic 
and glycyrrhetic acid. L. R uzicka, O. Jeger, and  M. W in te r (Helv. 
Chim. Acta, 1942, 26, 265— 279).— O xidation  of Me acety lo leanolate
(I) by  S e 0 2 in d ioxan a t  200° gives Me diketoacetyldehydro-oleanol- 
a te  (II), m .p. 251— 252° (cf. A., 1939, I I ,  331), converted  .by m ild 
alkaline hydrolysis in to  M e diketodehydro-oleanolate, m .p. 263— 265° 
(high vac.), which does n o t give a  yellow colour w ith  C (N 0 2)4 and  
is reconverted  b y  Ac20 - C 5H 6N in to  (II) and  th e  corresponding 
acid, which passes in boiling xylene in to  nor-fl-amyradienedionol 
acetate (III) (A ; R  =  Ac), m .p. 323— 324° (high vac.), [a]p + 227°. 
E nergetic  hydrolysis of (II) leads to  nor-(3-amyradienedionol (A ; 
R  =  H) (IV), m .p. 295° (high vac.), [a]D +233°, ace ty la ted  to  (III), 
which is also ob tained  d irectly  from  (I). (Ill) is transform ed  by 
N 2H 4,H 20  in E tO H  a t  200° in to  th e  pyridazine  derivative, C29H 42O N 2, 
m .p. 304— 306° (vac.), [a]D + 275°, and  is hydrogenated  ( P t0 2 in 
A cOH a t  90°) to  th e  substances, C31H 480 3, m .p. 218— 219°, and  
C31H 460 4, m .p. 271— 273°, [a]D +139-4°. (II) is oxidised b y  C r0 3 
in  AcOH a t  80° to  M e acetyldiketodehydro-oleanolate oxide, m .p. 
243— 245°. [a]n —148°, which does n o t give a  positive  reac tio n  
w ith  C (N 0 2)4 an d  is converted  by K O H -M eO H  a t  200° in to  th e  
nor-acid (B), m .p. 249— 251°, [a]n + 6 3 °  in  C6H 5N (Me ester, m .p.

CO— o

203— 204°), which gives a  yellow  colour w ith  C (N 0 2)4, and (IV). 
K etoacetyloleanolic acid (V) is transfo rm ed  by  B r in  AcOH in to  
ketoacetyldehydro-oleanolic acid, m .p. 288— 289°, [a]n + 233°, which 
can be sublim ed unchanged a t  260— 270°/high vac. and  gives a  
pale yellow colour w ith  C (N 0 2)4. (V) is decarboxylated  in quinoline
(cf. A., 1939, II , 29) to  acetylnor-fl-amyrenolone, m .p. 237— 238° 
(high vac.), [a]D + 5 2 °, and  acetyhior-jl-amyradienolone, m .p. 202°,
[ 0 ] d  +150°. T he acety lnor-^-am yradienolone obtained by  th e  
ox idation  of g lycyrrhetic  acid is oxidised by  C r0 3 in  A cOH to  
bisnor-fi-amyrenoltrione acetate, m .p. 246— 248° [semicarbazone, m .p. 
222— 224° (decom p.)]. These observations are no t com patib le  w ith  
th e  con stitu tio n  assigned to  oleanolic and  o ther trite rp en ic  acids b y  
B ilham  et al. (A., 1942, I I ,  148) b u t a re  consistent w ith  H a w o rth ’s 
v a rian t of th e  fo rm ulation  of th e  /l-am yrin-oleanolic  acid group. 
M.p. are corr. an d  [a]n are in CHC13 unless otherw ise s ta ted .

H. W .
Triterpenes. LXXVI. Pyrolysis of methyl hydrogen /.sooleanone- 

lactonedicarboxylate. L. R uzicka, F . C. van  der Sluys-V eer, an d
O. Jeger (Helv. Chim. Acta, 1943, 26, 280— 288; cf. A., 1939, I I ,  
220).— Pyrolysis of Me H  isoo leanonelactonedicarboxylate gives a 
p ro d u c t separa ted  by G irard ’s reagen t T  in to  a  keton ic  (I) an d  a 
non-ketonic (II) portion . The sem icarbazone, m .p. 203— 204°, from
(1) is converted  by  N 2H 4,H 20  and  N a O E t-E tO H  a t  200° in to  a 
hydrocarbon, b.p. ~ 1 2 0 °/1 2  mm., dehydrogenated  b y  Se a t  340— 350° 
to  1 : 6-C10H„Me2, identified by  its com pounds, m .p. 132— 133° and
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114— 115°, respectively w ith  C ,H 3(N 0 2)3 and  picric acid. (II) is 
converted  by  K O H -M eO H  in to  n eu tra l an d  acidic portions,

th e  form er giving a  hydrocarbon, 
C 13H 22, b.p . ~ 1 1 5 ° /1 2  m m., de
hydrogenated  b y  Se a t  340— 350° 
to  2 : 7-C10H eMe2, m .p. 96— 97° 
[picrate, m .p. 135— 136°; ad d i
tiv e  com pound w ith  C6H 3(N 0 2)3, 
m .p. 151— 152°]. T he acidic p o r
tio n s co n ta in  2 : 7 :  7-trim ethyl- 
3 : 4 : 5 : 6 : 7 : 8-hexahydronaph- 
th a lene-l-carboxy lic  acid, dehy
drogenated  to  2 : 7-C10H 6Me2. The 
resu lts  confirm  th e  position  of th e  
double linking and  th e  disposition 
of Me groups in oleanolic acid

[A b u t are n o t reconcilable w ith  th e  form ula of B ilham  et al.
(A., 1942, I I ,  148). A suggested scheme for num bering  th e  jS-amyrin 
residue (see A ) is given. M.p. a re  corr. H . W.

VI.— HETEROCYCLIC.
Production of furfuraldehyde from D-lyxose and £>-ribose. R. C.

H ockett, A. G u ttag , and  M. E . Sm ith  ( / .  A m er. Chem. Soc., 1943, 
65, 1— 3).—T he am o u n ts an d  ra te s  of p roduction  of furfuraldehyde 
produced from  D-lyxose (I) and  D-ribose (II) b y  12%  HC1 under 
standard  conditions are recorded. Y ields are 23-xylose >  (II) >  
L-arabinose >  (I). R ate s are (II) >  (I). R. S. C.

Furyl ketones.— See B ., 1943, I I ,  146.

Rearrangement of phenyl allyl ethers. VIII. Ethyl p-yy-di-
methylallyloxybenzoate. W . M. L auer and  O. Moe ( / .  Am er. Chem. 
Soc., 1943, 65, 289— 293; cf. A., 1943, I I ,  194).— £>-0H-C6H 4-C 02E t
(I), CMe2'.CH-CH2Br, and K 2C 0 3 in boiling COMe2 give an  ester 
(76% ), hydrolysed by  K O H -M eO H  to  p-y-methyl-A?-butenoxybenzoic 
acid (II), m .p. 130— 151°. W ith  aq. K M n 0 4 th is  gives p-
C 0 2H-C6H 4-0-C H 2-C 02H  an d  w ith  H 2-P d -C a C 0 3 gives 
p -C H 2Bu0-C6H 4-CO2H , m .p. 141— 142°, also ob tained from  (I) by 
C H 2B u 0 B r-K 2CO3-COM e2 and  th e n  K O H -M eO H . T he E l ester 
(prep, b y  w ay of th e  Ag salt), b.p . 92-5— 93°/0-l m m., of (II) a t 
197— 224°/50 m m. gives CMe2iCH2, (I), and, by  “ a b n o rm a l”  re 
a rrangem ent, a fte r hydrolysis, 1 : 1 : 2-trimethyl-l : 2-dihydrobenz- 
furan-4-carboxylic acid (III), m.p. 180— 182° (p-bromophenacyl ester, 
m .p. 105— 106°). o-OMe-C3H 4-COMe (IV), b.p. 115— 117710— 12 
m m., w ith  M g P riB r gives f3-o-anisyl-y-methyl-n-butan-f}-ol, b.p. 90—  
91°) 1 m m., dehy d ra ted  b y  H 2S 0 4 in  AcOH a t  room  tem p , to  
P-o-anisyl-y-methyl-AP-butene, b .p . 77— 78°/l m m. [w ith C r0 3-A cO H  
gives (IV) and  COMe2], which w ith  48%  H B r in boiling AcOH 
yields 1 : 1 :  2-trim ethyl-l : 2-dihydrobenzfuran, b.p. 62— 63°/l mm. 
W ith  Ac20-A1C13 in  P h N 0 2 a t  <10° th is  gives 4-acetyl-l : 1 : 2- 
trimethyl-1 : 2-dihydrobenzfuran, b .p . 140— 142°/4— 5 m m. (semi- 
carbazone, m .p. 186— 187°; w ith  PhC H O -alka li gives th e  4- 
CHPh'.CH-CO  derivative, m .p. 108— 109°), oxidised by  N aO C l-aq. 
MeOH a t  > 4 8 °  to  (III) (proof of struc tu re), m .p. 182— 183°. R e
placem ent of K 2C 0 3-C 0 M e 2 in  th e  prep, of (II) by N a O E t-E tO H  
leads to  1 : 1 -dimethylchroman-5-carboxylic acid, m .p. 176— 177° 
(p-bromophenacyl ester, m .p. 147— 148°), also ob tained  from  (I) by  
CMe2iCH2 and  ZnCl2 in  AcOH a t  room  tem p, and  la te r  ~ 4 0 ° .

R. S. C.
Preparation of a/i-unsaturated aldehydes.— See A., 1943, I I ,  195. 

Addition of dienes to coumarin and substituted cinnamic acids.
I. R. Adam s, W . D. M cPhee, R . B. Carlin, an d  Z. W . W icks ( / .  
Amer. Chem. Soc., 1943, 65, 356— 360).— (CH2:CMe)2 (I), b u t  n o t 
(CH2!CH)2 (II) or isoprene (III), adds to  coum arin  in xylene a t  260° 
to  give 4 ':  5'-d im e th y l-1 ': 2 ' : 3 ' : &'-tetrahydro-Z : 4 : 5 : G-dibenz-2- 
pyrone (22% ), m .p. 181— 181-5°, also o b ta ined  from  trans-o- 
OH-C6H 4-CH:CH-c6 2H  in xylene a t  185° and  dehydrogenated  by 
P d -C -C 0 2 a t  280— 320° to  4 ' : 5 '-dimethyl-3 : 4 : 5 : H-dibenz-2- 
pyrone (IV) (71% ), m .p. 175— 175-5°. « s - 0-OMe-CeH 4-CH:CH-CO2H
(V) (modified p re p . ; 93%  yield) an d  (I) in xylene a t  170° give 
2'-methoxy-4 : 5-dimethyl -1  : 2 : 3 : 6 - tetrahydrodiphenyl- 2-carboxylic 
acid, m .p. 191°; an  isomeride (VI), m .p. 159— 159-5°, is ob ta ined  
from <ra«s-0-OMe-C6H 4-CH:CH-CO2H  (VII) a t  180°; b o th  p roducts 
with boiling 48%  H B r-A cO H  give th e  sam e 2 '-OH-acid, m .p. 
183— 185°, w hich could n o t be d eh y d ra ted  an d  w hich loses C 0 2 
when dehydrogenated  and  th u s  has th e  C 0 2 an d  o-OH-C6H 4 in th e  
trans configuration. W ith  48%  H B r-A cO H  a t  180° or K O H -E tO H  
a t  225°, (VI) gives a  d iastereoisom eric 4 ' : 5 '-dimethyl-1' : 2' : 3 ' : 6 '- 
tetrahydro-3 : 4 : 5 : 6-dibenz-2-pyrone, m .p. 154— 155°, an d  thence
(IV). Com m ercial or p u re  (III) in  xylene w ith  (V) a t  170°.or (VII) 
a t  185° gives ra th e r  poorly  2'-methoxy-5-(oT 4-)m ethyl-l : 2 : 3 : 6- 
tetrahydrodiphenyl-2-carboxylic acid, form s, m .p. 199— 199-5° or
147— 147-5°, respectively. (II) does n o t add  to  (V) or (VII). 4 : 6- 
Dimethoxy-2-melhylcinnamic acid, m .p. 190°, is ob tained  from
7-hydroxy-5-m ethylcoum arin  by  boiling N a 0 H -M e 2S 0 4 in 18% 
yield  o r from  3 : 5 : 1 :  2-(OMe)2C6H 2Me-CHO b y  C H 2(C 02H )2-  
C 5H sN -p iperid ine  a t  100° in  100%  y ie ld ; w ith  (I) or (II) in  xylene

a t  170° i t  gives 2' : 4 '-dimethoxy-4 : 5 : 6'-trimethyl-, m .p. 174— 175°, 
o r -6 ' -methyl-, m .p. 140— 141°, - 1 : 2 : 3 :  5-tetrahydrodiphenyl-2-carb- 
oxylic acid, respectively. M.p. are corr. R . S. C.

Identity of laguncurin, kino-yellow, and maclurin. M. N ierenstein  
(Quart. J . Pharm., 1943, 16, 11— 12).— L aguncurin  and  kino-yellow  
(obtained by  h eating  arom odendrin  above its  m .p.) w hen ace ty la ted  
(Ac20  +  NaOAc) b o th  yield 5 : 7-diacetoxy-4-(3 ' : 4 '-d iacetoxy- 
phenyl)coum arin , th u s  identify ing  b o th  as m aclurin . J . N. A.

Pyrrolidines and piperidines.— See B., 1943, I I ,  145, 174.
Reaction of glutarimides with phosphorus pentachloride. New 

pyridine synthesis. W . W . Crouch an d  H . L. L ochte  (J. Am er. 
Chem. Soc., 1943, 65, 270— 272).— [CH2] 6N H  and  PC16 a t  50° give 
2 : 3 :  6-trichloropyridine, m .p. 66— 67° (cf. Bernheim er, A., 1882, 
1189), hydrogenated  (P d -C ; M eOH -HCl) to  C5H 5N and  p robably  
iden tica l w ith  a  substance p repared  b y  Sell et al. (J .C .S . , 1898, 73, 
439). C H 2:CMe-C02Me (I), CN-CH2-C 02E t  (II), and  N aO E t in 
boiling E tO H  give C0,H -C H (C N )-C H 2-CHM e-C02Me, w hich a t  220° 
gives C 0 2 and  CN-[CH2] 2-CHM e-C02Me, b.p. 157— 160°/58 m m., 
converted  by  boiling 50%  H 2S 0 4 and  th en  25%  N aO H  in to  
C 0 2H -[C H 2] 2-CHM e-C02H, m .p. 75— 76°. T he derived anhydride  
(prep, b y  AcCl) w ith  N H , a t  120° and  th en  200° gives a-methyl- 
glutarim ide, m .p. 91°, converted  b y  PC15 (3 mols.) in to  2 : 5 : 6 -  
trichloro-2-methylpyridine, m .p. 94— 95°. C ondensation  of (I) and
(II), m ethy lation , hydrolysis, etc. as above give aa'-dimethylglutar- 
imide, m .p. 172— 174°, and  thence  by  PC16 2 : 6-dichloro-3 : 5-di- 
m ethylpyridine, m .p. 97— 98°. R- S. C.

Simplified synthesis of nicotinamide and the reaction of hydrogen 
peroxide with nitriles. A. Georg and  P . B achm ann  (Helv. Chim. 
A cta, 1943, 26, 358— 362).— A v e ry  poor yield  of n ico tinam ide  (I) 
is ob tained  by  th e  action  of 90%  H 2S 0 4 on 3-cyanopyrid ine (II) a t 
125°. T rea tm en t of (I) w ith  H 20 2 in  feebly alkaline so lu tion  a t  
65° gives (II) in  m ax. yield  ~ 1 9 % . T he yield  of (II) increases 
w ith  [H 20 2] to  ~ 6% , a fte r  w hich it  declines. H . W.

Derivatives of pyridine acids. I. jV-jS-Acylaminoethylnicotin- 
amides. E . M. H o d n e tt an d  V. E . S tew art (J . A m er. Chem. Soc., 
1943, 65, 254— 255).— E t  n ico tin a te  an d  N H 2-[CH2]2-NHAcyl a t 
100° give nicotin-fl-acet-, m .p. 170— 171°, -propion-, m .p . 126— 127°, 
-n -butyr-, m .p. 157— 159°, -n-valer-, m .p. 141— 142°, an d  -n-hex- 
amidoethylamide, m .p. 124— 125°. T he p ro d u c ts  a re  convu lsan t 
stim ulan ts , less to x ic  th a n  n iketham ide b u t deficient in  potency.

R . S. C.
Synthesis of nicotinuric acid. S. W . F o x  and  H . F ield, ju n . (J. 

Biol. Chem., 1943, 147, 651— 652).— N icotinam ide is converted  by  
N 2H 4,H 20  in boiling, conc. aq. so lu tion  in to  nicotinhydrazide, m .p.
158— 159°, converted  in to  th e  azide, m .p. 48— 49°, which w ith  aq. 
N H 2-CH2-C 02N a  affords n icotinuric acid (nicotinylglycine), m .p.
238— 241° (decom p.). H . W .

Vitamin B  group. II. H . von  E uler, L. A hlstrom , an d  H. 
H asselqu ist (A rkiv K em i, M in ., Geol., 1942, 15, B, No. 21, 8 p p .).—  
N ico tiny l chloride (I) (hydrochloride used) (1 mol.) an d  C O (N H 2) 2 
(2 mols.) in  C 5H 5N give nicotiny¡carbamide, m .p. 229° (decomp. . 
A cety lsulphanilhydrazide and (I) in  C 5H 5N a t  90— 110° afford 
N'-mcoOnyZ-N4- (II), m .p. 197° ( +  H 20 ) ,  or (6 days a t  100°/12 mm.) 
anhyd ., m .p. 235° [hydrochloride, m .p. 239°; Ac20  gives th e  N 1-zlc 
derivative, C 16H 160 5N 4S, m .p. 208° (decomp.)], an d  N  1-dinicotinyl- 
TSi-acetylsulphanilhydrazide (III), + H 20 ,  m .p. 197°, or (2 days a t  
]10°/12 m m.) anhyd ., m .p. 208° (dihydrochloride, m .p. 220°). (II) 
is also obtained from  nico tinhydrazide and p-N H A c-C 6H 4-S 0 2C l- 
C T ljN  a t  90— 110°, w hilst (I) and  (II) in  C6H 5N  a t  100° afford
(III). (II) and  10%  H C l-E tO H  give i s1 -nicotinyIsulpham lhydrazide, 
m .p. 209°. A. T . P .

Nicotinamide-nucleoside. F . Schlenk an d  H . von  E u le r (A rk iv  
K em i, M in ., Geol., 1941, 14, A, No. 13, 12 pp. ; cf. A., 1935, 1024).—  
T he iso lation  of nicotinamide-nucleoside, C 11H 160 5N 2C1, + H 20  (hydro
chloride)I (nicotinam ide : pentose  : : 1-03 : 1), from  p h o sphatase  and 
cozym ase in H 20  +  0-lN -N aO H  a t  p H  4— 5 a t  30° for 3— 4 days 
is described. A. T. P .

Pyridines.— See B ., 1943, I I ,  146.
Mesityl oxide and diacetone alcohol in the Bucherer synthesis of 

hydantoins. H . R . H enze, T. R . T hom pson, and  R . J . Speer (J. 
Org. Chem., 1943, 8, 17— 28 ; cf. A., 1942, I I ,  2 71 ; M arsh et al., 
A., 1940, I I ,  289).— In  consequence of d ivergen t re su lts  th e  beh av io u r 
of m esity l oxide (I) and  diacetone alcohol' (II) tow ards a  so lu tion  
of KCN and  (N H 4)2C 0 3 in  50%  E tO H  (B ucherer p rocedure  for 
h y d an to in  form ation) has been re-exam ined. -U n d er these  con
d itions (I) passes a t  58° in to  5 -m ethyl-5-/J-m ethylpropenylhydantoin
(III), m .p. 194° (corr.), and  5-hydroxy-3 : 5 : 5 -trim ethy lpyrro lid -
2-one (IV), m .p. 209— 210° (corr.) (acetate, m .p. 138°). (IV) is 
ob tained  in  7 %  y ield  from  diacetoneam ine and  H C N  a t  0° followed 
by  tre a tm e n t of th e  p ro d u c t w ith  boiling HC1 or in  28%  yield  from  
diacetoneam ine H  oxala te  an d  KCN in  H 20  a t  room  tem p , w ith  
subsequen t boiling of th e  p ro d u c t w ith  HC1. T he s tru c tu re  of (III) 
is established b y  its  hydrogenation  to  5-methyl-5-isobutylhydantoin, 
m .p. 144-5° (corr.), also ob tained  b y  trea tin g  COMeBu0 w ith  KCN



and  (N H 4)2COa in 50%  E tO H  a t  58°. G radual add ition  of B r in 
A cOH to  a  cold so lu tion  of (H I) in AcOH gives th e  dibromide, 
m .p . 185° (decom p.). (Ill) and  H B r in  AcOH give 5-methyl-
5-fl-bromo-fl-methylpropylhydantoin (V), m .p. 193° (decomp.), which 
is converted  in to  (III) b y  tre a tm e n t w ith  0-24N-NaOH a t  100°, 
w ith  AgO H in  C6H 6 a t  100°, or w ith  aq. NaOAc a t  room  tem p , for 
3 days. (II) is transfo rm ed  b y  prolonged w arm ing w ith  KCN and 
(N H 4)2C 0 3 in  50%  E tO H  a t  58° in to  5 : 5 -d im ethylhydantoin  (VI), 
m .p. 175— 176° (corr.), and  a-hydroxy-ay-dim ethyl-y-valerolactone
(VII), m .p . 65° (corr.), converted in to  (IV) b y  trea tm e n t N a N 0 2-  
HC1 followed by  N aO H ; rem oval of unchanged (VII), an d  boiling 
th e  filtra te  w ith  acid. T he yields depend considerably on th e  d u r
a tio n  of th e  heating . D iacetone alcohol cyanohydrin  and (N H 4) 2C 0 3 
in E tO H  a t  58° yield (VI) and  a-ureido-ay-dimethyl-y-valerolactone
(VIII), m .p. 209— 210° (corr.), also obtained by  th e  B ucherer 
syn thesis from  (II). (VIII) is converted  b y  boiling H 2S 0 4 or HC1 
in to  a-carbamido-ay-dimethyl-y-valerolactone, m .p. 203° (decomp,), 
b u t is unchanged b y  SOCl2 a t  100°. a-A m ino-ay-dim ethyl-y-valero- 
lactone, HC1, an d  KCNO a t  0° give 5-methyl-5-fi-hydroxy-\l-methyl- 
propylhydantoin  (IX), m .p. 147° (corr.), also ob tained  from  (VIII).
(IX) and H B r in AcOH afford (V). SOCL transform s (IX) in to
(III). H . W.

Configuration of tervalent nitrogen. A dicyclic hydrazine deriv
ative. E , L. B uhle, A. M. Moore, an d  F . Y. W iselogle (J. A m er. 
Chem. Soc., 1943, 65, 29— 32).— A dding B r-[C H 2]3-Br (or C1-[CH2]3-C1: 
no details) (1 mol.) slowly to  N 2H 4 (2 mols.) in  boiling 95%  E tO H  
gives bases, separa ted  b y  frac tiona tion  in to  pyrazolidine  (I), m .p.
10— 12°, b .p . 54— 56°/26 m m ., 138°/760 m m . (oxalate, B ,H 2C20 4, 
m .p. 114— 115°; B z2 derivative, m .p. 146— 147°), 1 : 2-trimethylene- 
pyrazolidine  (II), m .p. 1-5— 2-5°, b.p. 74— 75°/26 m m ., 173°/760 mm. 
(hygroscopic hydrochloride and  m eth iod ide; picrate, m .p. 159—
159-5°), bistrim ethylenedi-im ine, b .p . 70— 73°/15 m m. [7% ; picrate, 
m .p. 220— 230° (decom p.); B z2 derivative, m .p. 185— 186°; di
oxalate, m .p. 170— 170-5°; dihydrobromide, m .p. 240— 250° (decomp.) 
(varies w ith  ra te  of heating)] (cf. H ow ard et al., A., 1899, i, 750), 
and  50%  of q u a te rn a ry  sa lts ; th e  p roportions of (I) and  (II) form ed 
v a ry  b u t  th e ir  com bined yield is co n stan tly  30% . (I) reduces
F ehling’s and T ollens’ solutions rap id ly  a t  room  tem p. (II) reduces 
w arm  F ehling’s solution and  cold Tollens’ reagent, decolorises B r 
in  CC14, is indifferent to  H 2-c a ta ly s t, and titra te s  as a  m onoacidic 
base in  H zO (K  =  1-0 X 10~6). R . S. C.

Sulphilimines derived from sulphanilamide.— See A., 1943, I I ,  186.
Pyrazolones.— See B ., 1943, I I ,  176.
Action of aliphatic diazo-compounds on ajS-unsaturated ketones, 

n . cis- and Zrans-Dibenzoylethylene. HI. Benzylideneacetone and 
diazomethane. L. I. Sm ith  and  K . L. H ow ard  (J. A m er. Chem. 
Soc., 1943, 65, 159— 164, 165— 166; cf. A., 1937, I I ,  380).— 
II . trans-(C H B z!)2 and  C H 2N 2 in  E t aO -CH Cl3 a t  —10° give 99-6% 
of 3 ; 4-dibenzoyl-A 1-pyrazoline (I), m .p. 108°, b u t cis-(CHBz!)2 
gives 3 : 4-dibenzoyl-Az-pyrazoline (II) (79-5%), m .p. 129— 129-5°. 
M elting (I) or recrystallising i t  from  aq. E tO H  gives (II), which is 
differentiated  from  (I) by  yielding w ith  PhNCO th e  1 -carbanilido- 
derivative , m .p. 156— 156-5°. N o CO! derivatives, N O -derivatives, 
or reduction  products could be ob tained  from  (II). Slow addition  
of B r in  CHC13 to  (II) in  CHC13 a t  > 1 2 °  and  th en  evaporation  in 
a ir y ields H B r and  3 : 4-dibenzoylpyrazole (69-3%), m .p. 169°, also 
ob tained  from  (II) in  poor yield b y  pyrolysis (best a t  138— 141°/ 
20— 24 m m.) or (25% ; m .p. 169— 170°) by  oxidation  (K M n04; 
boiling COMe2). C Ph2N 2 and trans-(CH'Bz'.)2 in CHCl3-lig h t pe tro l
eum  give 4 : 5-dibenzoyl-3 : 3-diphenyl-A1-pyrazoline (III) (47-3%), 
softens 147°, m .p. 157°, 2 : 3-dibenzoyl-l : 1-diphenylcyclopropane
(IV) (20-3%), m .p. 179°, and ta r s ;  cis-(CHBz!)2 reac ts m ore slowly, 
giving traces of (III) and a substance, m .p. 151— 152°, w ith  m ainly 
orange gum s. PhNCO, Br, and  chloranil do n o t yield definite 
p roducts from  (III), b u t K M n0 4 in  COMe2 a t  room  tem p, yields
(IV); pyrolysis, b est a t  175°/20— 21 m m ., gives (IV) and (?) 3 : 4- 
dibenzoyl-5 : 5-diphenyl-A'l-pyrazoline, m .p. 173— 173-5°. Adding 
N a N H 2 to  C O Ph2 +  COPhMe in  E t20  a t  0° gives C Ph2(CH2Bz)2, 
converted  by  B r in  CS2 a t  0° in to  C Ph2(CHBrBz)2 (30%), m.p.
132— 133° (and a  h igh-m elting by-product), which w ith  K I-E tO H  
gives (IV). R eduction  of (IV) gave gum s; th e  expected products 
could n o t be ob tained  by  H B r-A cO H  or H 2S 0 4-A c 0 H , and  boiling 
alkaline K M n 0 4, C H N a(C 02E t)2, and  Z-menthyl ZV-aminocarbamate 
a re  w ith o u t action. C H P hN 2 and trans-(CH Bz!)2 give oils.

I I I .  CHPh!CH-COPh and C H 2N 2 in d ry  E taO a t  - 5 °  to  0° give
3-acetyl-4-phenyl-A 2-pyrazoline (V) (98-8%), m .p. 101° (oxime, m .p. 
181°) (cf. Azzarello, A., 1905, i, 941), b u t  in one experim ent a  sm all 
am o u n t of a  very  unstab le  substance, m .p. 90— 92°, resolidifies, 
rem elts 98— 100°, possibly th e  A1-pyrazoline, was obtained. A t
190— 205°/16— 20 m m ., (Ill) gives fi-phenyl-Aa-n-propenyl M e 
ketone (46% ; 7-5%  form ed a t  230— 235°/l a tm .), b.p. 132— 138°/ 
17 m m . (semicarbazone, m .p. 183-5— 184°), which is unstab le  in air 
and  w ith  0 3 in  CHC13 and  th en  Zn d u s t-A g N 0 3-q u in o l yields 
COPhMe. R . S. C.

Pyrazole compounds. II. Synthesis of 3-hydroxy-l-phenyl-5- 
pyrazoloneimide. A. W eissberger and  H . D. P o rte r  (J. A m er. Chem.
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Soc., 1943, 65, 52— 54 ; cf. A., 1943, I I ,  72).— A dding CN-CH2'COCl 
(unstab le ; prep, by  PC13-C12; 54%  yield), b.p. 56— 58°/0-5 m m ., 
to  N H P h -N H 2 (I) in E t20  a t  0° gives cyanoacet-fl-phenylhydrazide
(II) (33%), m .p. 105— 106°. D iazotising CN-CH2-CO-NH-NH2 gives 
th e  explosive hydrazide  (and, b y  slow reaction , also 16%  of s-di- 
cyanoacethydrazide, m .p. 194— 196°), which w ith  (I) gives 52%  of
(II). Adding K 2S20 8 to  (II) and £ -N H 2-C6H 4-NMe2 in  3%  aq. 
N a 2C 0 3 gives a  yellow-orange colour, d ischarged b y  acid. W ith  
Ac20  a t  100°, (II) gives a-acet-, m .p. 149— 150°, and  w ith  BzCl- 
d ioxan a t  100° gives a-benz-, m .p. 155— 156°, -p-cyanoacet-a-phenyl- 
hydrazide, b o th  stab le  to  cold 2%  N aO H . In  boiling NaOM e- 
M eOH or, less well, cold 2%  aq. N aO H , (II) yields 3-hydroxy-5- 
im ino-l-phenylpyrazoline  (74%), forms, m .p. 142— 143° (stable) and
160-5— 161-5°, converted  by  dil. HC1 a t  100° in to  3-hydroxy-l- 
phenyl-5-pyrazolone (—-20%), also ob tained  (71%) from  3-amino-
1-pheny 1-5-pyrazolone by  h o t H C l-E tO H -H 20 .  R. S. C.

Pyrazoles.— See B ., 1941, I I ,  203.

Influence of peptide bond glycine in formation of new peptide
linkings. G. A gren (A rk iv  K em i, M in ., Geol., 1941, 14, B, No. 21,
6 pp .).— T he p ro p erty  of N H 2-CH2-C 02E t  to  form  anhydrides 
(diketopiperazines) is tran sferred  to  the  alanine ester by  coupling 
th e  la t te r  in  pep tide  linkings w ith  glycine. A com parison is made 
betw een ra te  of anhydride  form ation  of th e  E t  esters of glycine, 
glycylglycine, diglycylglycine, glycylalanine (I), and  alanylglycine
(II) in aq. solutions a t  37°. R a te  of anhydride  fo rm ation  is inde
pen d en t of th e  in itia l concn. of th e  ester and  is p robab ly  a  first- 
order reaction . In  2 h r., 85%  of ester (I) and 64%  of (II) are 
converted  in to  anhydride. A. T. P.

Reactions of phenanthraquinone and retenequinone with amines 
under pressure. G. M. Jaffe an d  A. R. D ay  (J. Org. Chem., 1943, 8, 
43— 51).— P henanthrenequinone (I) and  N H 2Me in  C6H 6 a t  100° 
afford sm all am oun ts of phenan th roxazine  (II), m .p. > 360°, and 
of a  quinhydrone compound, C28H 190 3N, m .p. 150— 214° (decomp.), 
from  (I) and  9 : 10-am inophenanthrol, oxidised entirely  to  (I) by  
C r0 3, and  m ain ly  (63%  yield) 1-m ethylphenanthrim inazole, m .p. 
196° (picrate, m .p. 288— 289°). U nder sim ilar conditions (I) and 
N H 2E t afford (II), a. quinhydrone, and  2-methyl-l-ethylphenanthrim in- 
azole, m .p. 193-5— 194-5° [picrate, m .p. 222— 242° (decomp.)]. 
N H 2B u° sim ilarly  gives (II), a  quinhydrone, and 2-n-propyl-l-n- 
butylphenanthriminazole, m .p. 199— 200° (picrate, m .p. 59— 62°). 
C H 2Ph-N H 2 gives (II), a  quinhydrone, m .p. 150— 192° (decomp.), 
and  2-phenylphenanthroxazole, m .p. 206-5-—207°. M echanism s are 
suggested. R etenequinone and  th e  p rim ary  am ine in C6H 8 a t  100° 
give exclusively 2-methyl-, m .p. 108°, 2-ethyl-, m .p. 127-5— 128-5°,
2-propyl-, m .p. 100— 101-5°, and 2-phenyl-, m .p. 172°, -retenoxazole. 
Am inolysis and  sim ultaneous am inolysis and hydrolysis of 2-aryl- 
phenanthroxazoles does n o t yield iminazoles, th u s  e lim inating  th e  
possib ility  of in term ediate  oxazole form ation in th e  prep, of 
iminazoles. H . W .

Reactions of phenanthraquinone and retenequinone with aldehydes 
and ammonium acetate in acetic acid solution. E. A. S teck  and  
A. R. D ay  ( / .  Am er. Chem. Soc., 1943, 65, 452— 456).— F o rm atio n  
of iminazoles from  p h enan th ra- (I) or retene-quinone (II) b y  R C H O - 
N H 4OA c-AcOH occurs by  w ay of th e  quinonedi-im ines. (I) does 
no t reac t w ith  N H 2Ac or C H Ph(N H A c)2, m .p. 254° (lit. 238°), in 
boiling AcOH, and (CH Ph)3N 2 is unstab le  in  AcOH. W ith  N H 4OAc 
in  boiling AcOH, (I) gives phenanthraquinonedi-im ine, + 4A cO H , 
m .p. 243— 244°, -f3A cO H  (retained a t  120°), m .p. 240— 250°, and 
solvent-free, m .p. 290— 292° (Ac2 derivative , m .p. 259— 260°, p re
pared  by  Ac20-A cO H ), which w ith  PhC H O  in boiling AcOH, 
boiling N aO H -E tO H , or h o t piperid ine gives 2 -phenylphenanthrim in- 
azole, m .p. 314° (picrate, m .p. 289— 290°), also obtained d irectly  
from  (I) b y  P h C H O -N H 4OA c-A cOH . W ith  R C H O -N H 4O A c- 
AcOH, (I) gives phenanthrim inazole  [4 : 5-oo’-diphenyleneglyoxaline] 
[prepared by  using (CH2)„N4 in place of RCHO], m .p. 292°, and  its
2-PrP, m .p. 228— 229°, 2-2'-furyI, +  H 20 ,  m .p. 279-5— 280-5°, 2-o- 
( +  0-5H2O), m .p. (anhyd.) 2 8 7 -2 8 7 -5 °  (lit. 270— 276°), 2-m-, m .p. 
343— 344°, and 2-p-OH-C6/ / 4, m .p. > 360°, 2-o-, m .p. 214— 215° (lit.
207— 208-5°), and  2-p-anisyl, m .p. 254— 255°, 2-m-, m .p. 271-5— 272° 
(lit. 240°), and  2-p-N 0 2'C 2H t , m .p. 341°, 2-o-CeH tCl, m .p. 235—-
235-5°, 2-p -N M e2'C 2H 2, m .p. 259— 260°, and 2-3' : 4 ’-C H 20 2.C tH 2 
derivative , m .p. 257— 257-5°. Sim ilarly, (II) gives reteneiminazole, 
+ H 20 ,  m .p. 128— 132°, resolidifies, rem elts 167— 168°, and  its  2-Ph  
derivative, -f  AcOH, m .p. 93— 100°, b u t w ith  o-OH-C„H4-C H O - 
N H 4O A c-A cO H  gives 2-o-hydroxyphenylreten-oxazole (65% ), m .p. 
243— 244°, and  -iminazole (32%), m .p. 216— 217°; th e  di-im ine, 
which could n o t be isolated, was p robably  an  in te rm ed iate , a lthough
(II) and N H 4OAc in boiling AcOH give a  substance, C 18H 18ON, 
m .p. 211— 220° (picrate, m .p. 226— 227°), unchanged by  PhC H O . 
M .p. are corr. R . S. C.

2-Bromo-4 : 5-dinitrobenzoic acid.— See A., 1943, I I ,  192.

Ultra-violet absorption spectra of nitrogenous heterocycles. V. 
Blocking effect of methyl groups on the ultra-violet absorption 
spectra of hydroxypurines and pyrimidines. J . R . Loofbourow
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(Srs.) M. M. Stim son, and  M. J . H a r t .  VI. Effect of pH on the 
spectrum of uracil-5-car boxy lie acid. VII. Effect of hydroxy- 
substitutions on the ultra-violet absorption of the series : hypo- 
xanthine, xanthine, and uric acid. (Srs.) M. M. Stim son an d  M. A. 
R eu te r f J .  Amer. Chem. Soc., 1943,65,148-— 151.151— 152, 153— 155 ; 
ef. A., 1931, 1308).— V. Com parison of th e  absorp tion  spectra  of th e  
pairs u racil-1  : 3-dim ethyluracil and  xanth ine-caffeine shows th a t  
the u n m ethy lated  com pounds ex is t as ketones u n til th e  p H  becom es 
high. R esu lts of Levene et al. (A., 1926, 1260) for uracil (I) 
are confirm ed for p H  3— 11. p H  has a  slight effect on th e  spectra  
of th e  m ethy lated  com pounds, “  resonance ”  (tau tom erism ), 
•C+ (:0 ):C --C H j-^ -C O -C H :C H -^ -C (O H ):c :C H - and  -NMe-CHIN- ^  
•NMe-C_ rX ~ H \ being suggested as th e  cause.

VI. In tro d u ctio n  of C 0 2H  a t  C<5> of (I) sh ifts th e  w eakest 
absorption  of th e  b and  a t  2700— 2900 a . from  p H  11 to  p H  7. 
A bsorption a t  2170 a . is due to  th e  COaH .

V II. A bsorption  spectra  of th e  hypoxan th ine  (ID, x an th ine  (IID. 
and uric acid (IV) are reported  for p H  3, 7, and  11. A t p H  7 each 
OH shifts th e  m ax. 200 a . tow ards th e  red  and  increases th e  mol. 
extinction b y  1000 u n its . (II) shows a  drop a t  p H  7 prelim inary  
to  enolisation. (in , resem bles (D in  showing enolisation only a t  
p H  11. Since th e  abso rp tion  of (IV) resem bles th e  alkaline absorp
tion  of (HD, (IV) is p robab ly  m onoenolic even in  acid. R . S. C.

Protoporphyrin. I. Purification of protoporphyrin EX as obtained 
from haemoglobin, n . Improved micro-method for converting 
protoporphyrin into mesoporphyrin. M. G rinstein  an d  C. J . W atson  
( / . Biol. Chem.. 1943, 147, 667— 669, 671— 673).—I. Crude p ro to 
porphyrin  is purified b y  dissolution in  C jH jN  and add ition  of ligh t 
petro leum  (D, b .p . 30— 6 0 \  to  incip ien t p p tn .; separation  is nearly  
q uan t, if sufficient (D is used a t  0°. P ro toporphyrin  Me ester, 
m .p. 223— 224°, is ob tained  by  chrom atography  on A120 3 w ith  
CHC13-(D  as eluent. I t  is b e s t hydrolysed b y  overnight co n tact 
w ith  25%  HC1 a t  0°.

I I .  M odifications in  th e  m ethod  of F ischer et al. (A., 1924, i, 230) 
and  Schultze (A., 1942, n i ,  394) im prove th e  yield of m esoporphyrin 
to  —450%. H . W .

Reactions of morpholinomethanol with compounds containing 
active hydrogen atoms. M. Zief an d  J . P . M ason (J. Org. Chem., 
1943,8, 1— 6).— A ddition  of th e  requ isite  n itroparaffin  to  a m ix tu re  of 
37%  CHjO and  m orpholine a t  0° gives p-nitro-ay-dimorpholino-, m .p.
119— 120°, an d  f3-nitro-ay-dimorpholino-P-methyl-,m.p. 124— 125°, 
-propane and  p-nitro-a-morpholinobntane (D, b .p . 134— 136°/15 m m. 
(picrate , m .p. 120— 122°). These substances are reduced readily  in 
a  P a rr  hydrogenation  ap p ara tu s of th e  low-pressure ty p e  using a 
R an ey  N i ca ta ly s t ac tiv a ted  b y  th e  m ethod of C overt and  A dkins 
and  96%  E tO H , th u s  giving p-amino-ay-dimorpholino-, m .p. 67— 68° 
(pheny¡carbamide, m .p. 233— 234°), an d  p-amino-ay-dimorpholino-p- 
methyl-, b .p . 148— 150°/1 m m. (pheny¡carbamide, m .p. 177— 178°), 
-propane and  j3-amino-a-morpholinobutane, b.p. 102— 104°/14 m m. 
(3 : 5-dinitrobenzoate, m .p. 162— 163°; gum m y p roducts w ith  PhNCO 
and a-C1(,H--NCO; w axy Bz d e riva tive ; does n o t give Ac or 
p -C ,H 4B r-S 0 2 derivatives). Of these  N 0 2-derivatives only  (D 
appears to  be  reducible b y  Sn and  HC1. M orpholinom ethanol (ID 
does n o t ap p ear to  reac t w ith  o- or p-C 5H 4M e-N 02 and  th e  p ro duct 
of its  reaction  w ith  1 : 2 :  4-CsH 3M e(N 02)2 explodes w hen d istillation  
is a ttem pted . (ID is transform ed  b y  th e  necessary p rim ary  or sec. 
am ine and anhyd . K jC0 3 a t  room  tem p , in to  morpholinomethyl- 
butylamine, b.p. 58— 62°/13 m m ., -aniline, b.p. 108— 112°/10 m m., 
-o-toluidine, b.p . 107— 109°/10 m m ., -diethylamine, b.p. 86— 89°/ 
13 m m., -dibutylamine, b .p . 134— 136°/14 m m ., -dicyclohexylamine, 
b.p. 112— 116°/8 m m ., -piperidine, b.p. I l l — 113°/12 m m ., and  
-morpholine, b.p . 122—-124°/12 m m . N H PhM e and  (ID gave a 
m ixture from  which no hom ogeneous com pound o th er th a n  di- 
m orpholinom ethane could be isolated. N PhM e2 and  (II) do n o t 
appear to  reac t. P ic ra tes  of these  m ethylenediam ines could n o t 
be obtained owing to  th e  hydrolysis caused b y  96%  E tO H . (II) 
does n o t appear to  reac t w ith  MeCN, E tC N , or P tC X  b u t  w ith  
CH2Ph"CN yields a-morpholinomethyl-a-tolunitrile, b.p. 103—-105°/ 
7 mm., in  51%  yield. C H 2Ph-COMe and  (II; give th e  compound, 
CI3H j80 3N 2, b .p . 109—-1H °/11 m m ., w hich does n o t give a  picrate. 
PhenyIdimorpholinomethane, m .p. 101— 101-5°, is form ed from  (II) 
and PhC H O  a t  room  tem p. H . W .

Sulphanilamide compounds. VII. Thiazoline derivatives. J .  H .
H u n ter an d  H . G. Kolloff (J . Am er. Chem. Soc., 1943, 65, 156— 159 ; 
cf. A., 1941, I I ,  147).—^-N H A cy b C ,H 4-S 02Cl and  2-amino-A2-th i- 
azoline hydrobrom ide (I) in  aq. N a2C 0 3- E t 20  give 2-imino-3-'Si - 
acetyl-, m .p. 183°, and  -3-~Sl -n-hexoyl-, m .p. 160— 160-5°, -sulphan- 
ilylthiazolidine, hydrolysed b y  dil. H 2S 0 4 a t  100° to  X H 3 and
3-suiphanilylthiazolid-2-one (ID, m .p. 209— 210°. Sim ilarly are p re 
pared  2-imino-3-S\i -acetylsulphanilyl-A-methyl-, m .p. 178-^179°, -5- 
methyl-, m .p. 162— 163°, and  -o-phenyl-thiazolidine, m .p. 181— 183°,
2-imino-3-'Sx-n-hexoylsulphanilyl-i-methyl-, m .p. 145— 146°, -5-
methyl-, m .p. 164— 165°, and  -o-phenyl-thiazolidine, -(-EtOH , m .p. 
203— 204°, and  thence b y  hydrolysis 3-sulphanilyl-A-methyl- (III), 
m .p. 134-5— 135-5°, -5-methyl- (IV), m .p. 190-5— 191-5°, and  -5- 
phenyl-thiazolid-2-cme (V), m .p. 168— 170°. £ -X 0 2-Ci5H 1-S 02C1 w ith  
(D etc. yields 2-im ino-3-p-nitrobenzenesulphonyl-thlazolidine (VD.

m .p. 135— 137°, -4-, m .p. 133— 134-5°, and  -5-methylthiazolidine, 
m .p. 114— 114-5°, and  -5-phenyIthiazolidine, m .p. 139-5— 140-5°, 
w ith  sm aller am ounts of 2-p-nitrobenzenesulphonimido-3-p-nitrobenz- 
enesulphcmyl-thiazolidine, m .p. 268-5— 270-5", -4-, m .p. 242— 242-5°, 
and  -5-methylthiazolidine, m .p. 219-5— 220-5°, and  -5-phemylthiazol- 
idine, m .p. 215-5— 218°. S n -H C l-aq . E tO H  a t  45— 47° reduces
(VI) etc. to  2-imino-3-sulphanilyl-thiazolidine (VII). m .p. 144— 145°, 
-4-, m .p. 137— 138°, and  -5-methylthiazolidine, m .p. 153— 153-5°. 
Dil. H 2S0 4 a t  100° hydrolyses (VD etc. to  3-p-nitrobenzenesulphonyl- 
thiazolid-2-one (VHD, m .p. 182— 183°, -4-, m .p. 139— 141°, and  
-o-methylthiazolid-2-one, m .p. 177°, and  -5-phenylthiazolid-2-one, m .p. 
165-5— 168°, respectively. Acid hydrolysis of (VID e tc - a lso affords 
(ID. (IID. and  (IV). Prelim inary  resu lts show th e  com pounds
(VIII) etc- to  be th e  m ost effective of these  p ro ducts ag a in st )3-haemo- 
ly tic  streptococci, a lthough  ineffective ag ain st ty p e  I  pneumococci.

R . S. C.
Thiazoles.— See B ., 1943, I I ,  174, 175, 178, 199.
Cyanine dyes.—-See B ., 1943, I I ,  174.
Isosteric and structurally similar compounds. XVII. Derivatives 

of pyrimidinothiazole. H . E rlenm eyer an d  H . P . F u rg e r (H elv. 
Chim. Acta, 1943, 26, 366— 368).— M onobrom obarbituric  acid and  
HCS-NH 2 in  boiling E taO give 2' : 6'-diketo-V : 2' : 3 ' :  d'-tetrahydro-

N H -CO -C-S^ „  ,
pyrim idino-5' : 4'-5 : 4-thiazole, ¿ o - N H - C - N ^ ^ ^  L(D. R  =  H ]. de
com p. 305— 310°. 2 ' : 6'-Diketo-2-methyl-l' : 2" : 3 ' : 6’-tetrahydro-
pyrim idino-5' : 4/-5 : 4-thiazole [(D> R =  Me], decomp. 247°, is 
ob tained  sim ilarly  from  MeCS-NH2 in  boiling E tO H . H . W.

VII.—ALKALOIDS.
Spectroscopic detection of the opium alkaloids. P. Csokan (Z. 

anal. Chem., 1942, 124, 344— 351).— E x tin c tio n  cu rves a re  rep ro 
duced, an d  b an d  m ax. tab u la te d . L . S. T.

Aconite alkaloids. XI. Action of methyl-alcoholic sodium 
hydroxide on atisine, fsoatisine, and dihydroatisine. W . A. Jaco b s 
and  L. C. Craig (J. Biol. Chem., 1943, 147, 567— 569; cf. A ., 1942, 
I I ,  335).— T he conversion of a tisine  (D in to  d ihydroatisine  (II), 
m .p. 149— 151° softens a t  142°, [a ]^  —44° in  PhM e, is confirm ed b y  
analysis of th e  hydrochloride (III), m .p. 259° (decomp.) a fte r  soften
ing, and  b y  th e  observation  th a t  (ID o r (III) absorbs 1 H 2 ( P t0 2 
in  MeOH) w ith  p roduction  of a  m ix tu re  of isom erides from  w hich 
te trah y d ro a tis in e  (IV), m .p. 172— 173°, [a]^ —10° in  C 5H SN , can  
be isolated. M ilder tre a tm e n t of (D w ith  N aO H -M eO H  leads to  
iso atisine (V), C22H 330 2N, m .p. 150— 151°, [o ]^  —16-5° in  PhM e 
[hydrochloride (VD, m .p. 295— 299° (decomp.) a f te r  softening, [a]“  
— 4° in  H jO ]. (V) or (VD absorbs 2 H 2, giving a  m ix tu re  from  which
(IV) is obtained. H . W .

Aconite alkaloids. XII. Benzoylheteratisine, a new alkaloid from
Aconitum heterophyllum. W . A. Jaco b s an d  L. C. Craig (J. Biol. 
Chem., 1943, 147, 571— 572; cf. A., 1942, I I ,  335).— E x tra c tio n  of 
a tis  ro o t w ith  dil. H 2S 0 4 and  tre a tm e n t of th e  neu tra lised  (N a2C 0 3) 
e x tra c t w ith  C „H 8 rem oves benzoylheteratisine (D, C29H 370 6N, m .p. 
213— 214° a fte r  softening, [a]“  + 7 3 °  in  E tO H  [hydrochloride, m .p . 
218— 221° (decomp.) a fte r  darken ing  and  softening], hydro lysed  to  
B zO H  and  he teratisine, m .p. 265— 267° (slow decom p.), [a]*,8 + 4 0 °  
in  MeOH, w hich possibly does n o t occur as such in  A . heterophyllum 
b u t  is an  a rte fac t produced from  (D during  th e  iso lation  process.

H . W .

VIII.— ORGANO-METALLIC COMPOUNDS.
Relative reactivities of organo-metallic compounds. XLVL Addi

tion of metals to phenylated olefines in liquid ammonia solution.
H . G ilm an and  J .  C. Bailie. XLVH. Organo-strontium compounds.
H . Gilm an, R . N . Meals, G. O ’D onnell, and  L. W oods (J. Am er. 
Chem. Soc., 1943, 65, 267— 268, 268— 270).— X L  V I. C Ph2X H 2 w ith  
X a in  X H 3 and  th en  X H 4C1 gives C H P h2Me (67%) and  (CH2-C H Ph2)2 
(17%) (cf. W ooster et al., A., 1934, 762); w ith  Ca 45— 70 and  14% , 
w ith  S r 20 and  14% , and  w ith  B a  70 and  35% , respectively , w ere 
obtained. C PhjIC H Ph w ith  Ca, Sr, and  B a  in  N H 3 gives 40, 61; 
and  48% , respectively, of C H P h 2-CH2P h . C H P h 3 w ith  B a  in  N H 3 
and  th en  C 0 2 gives only a  trac e  of C Ph3-C 02H .

X L V II. S rE tj  (prep, from  Z n E t2 an d  Sr in  C „H #) is a  h ig h ly  
reactive  com pound. W ith  C Ph2!CH2 i t  gives S r(C Ph2P r“)2, con
v erted  by  C 0 2 in to  C Ph2P r“-C 02H  (20% ). W ith  PhOM e i t  gives, 
a fte r tre a tm e n t w ith  C 0 2, 0-OMe-CsH 4-CO2H , w ith  d iben zfu ran  or 
d ibenzth iophen gives th e  1-carboxylic acid, w ith  l-C 10H ,B r  gives 
Sr(C10H ,- l )2 an d  thence  a-C10H,*CO2H , w ith  C 0 2 gives E tC 0 2H , 
and  w ith  PhC N  gives C O P hE t. R . S. C.

Relative reactivities of organo-metallic compounds. XLV. Colour 
test for some highly reactive organo-metallic compounds. H . G ilm an  
a n d  L. A. W oods. XLV HI. Direct thallation of dibenzfuran. H .
G ilm an a n d  R . K . A b b o tt, ju n . (J. Am er. Chem. Soc., 1943, 65, 
33— 34, 122— 123; cf. A., 1942, I I ,  337).— X LV . D evelopm en t of a  
red  colour on  ad d itio n  to  C H 2P h -N H 2 or N H (C H 2P h )2 (I) in  lig h t
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petro leum  distinguishes reac tive  from  unreactive  organo-m etallic 
com pounds (cf. K rabbe  et dl., Ber., 1941, 74, 1343). E xam ples of 
reac tive  com pounds a re  Li, N a, K, L iR  [R  =  Me, E t, B u1, w-C16H 33, 
C eH n , P h , p-C „H 4Ci, p-N M e2-C6H 4, 2 : 3 : 6 :  l-(OM e)3C6H 2], LiNM e2 
N aR  ( R '=  «-am yl, w-C18H 37, C H 2P h, Ph), K E t, 1 : 8-disodiodi- 
b enzfuran , S rE t2, B a E t2, and  B aP h 2, and of unreactive  com pounds 
a re  Ca, Sr, B a, MgMeCl, M gR B r (R =  Me, E t, Ph), C H 2Ph-MgCl, 
C oE t2l C aB u“I, C aPhI, and  Z n E t2. Colours are given m ore slowly 
b y  dZ-CHPhMe-NHj, Ph-[C H 2]*-NH2 [x =  2 or 3), C H 2:CH-CH2-N H 2, 
N H (C H 2-CH:CH2)2, N H 2Ph, 0-CloH 7-NH2, or p-C 6H 4B r-N H 2, b u t 
n o t b y  N (C H 2P h )3, NMe2-CH2P h, N H 2Me, N H 2B u“, NH M e2, N H E t2, 
N H 2-[CH2]2-OH, N H PhM e, Or p-C 6l l 4(N H 2)2. T rea tin g  (I) w ith  
L iB u“ in  E t 20  and  th en  w ith  C 0 2 gives 2-carboxydibenzylamine, 
m .p. 164-5— 165-5° (preheated a t  150— 155°) [lactam, m .p. 89— 90°, 
form ed a t  140°; oxidised by  K M n 0 4- K 0 H  to  0-C6H 4(CO2H )2], 
in te rm ed iates being L iN (C H 2P h )2 and  th en  C H 2Ph-N Li-C H PhLi.

X L V III . D ibenzfuran  and  T1C13 in H 20 - N 2 a t  110° and  la te r 
165* give T12C13 and  T l b is-l-dibenzfuryl chloride (9% ), converted 
b y  I  in  CHC13 in to  T il  and  1-iododibenzfuran (38% ). R . S. C.

IX.— PROTEINS.
Nature of peptones.— See A., 1943, I I I ,  400.
Purification of tomato bushy stunt and tobacco mosaic viruses.—

See A., 1943, I I I ,  441.
Inactivation of tomato bushy stunt virus by heating and freezing. 

Ultracentrifugal examination.— See A., 1943, I I I ,  441.
Proteins of tuberculin. (Miss) F . B. Seibert and  J. W . N elson 

(J . A m er. Chem. Soc., 1943, 65, 272— 278).—-Electrophoresis shows 
presence in  tubercu lin  of a  slow pro tein  hav ing  mol. w t. —32,000 
and  a  fa ster one hav ing  mol. w t. ~ 1 6 ,0 0 0 . B oth  have  im m uno
logical specificity, b u t th e  form er is m ore p o ten t as a  tubercu lin  
and  m ore antigenic. Im m unising  rab b its  w ith  th e  larger p ro tein  
causes sensitisa tion  to  th e  p ro te in  and to  " old tubercu lin  ” and 
th e  presence of antibodies in  th e  y-com ponent of th e  sera. T he 
sm aller p ro te in  m ay  cause antibodies to  appear w ith  a-globulin (or 
album in). r ,  s . c .

X.— MISCELLANEOUS UNCLASSIFIABLE 
SUBSTANCES.

Hydrogenation of tutin. S. N. S la te r (J .C .S . , 1943, 143— 144; 
cf. A., 1943, I I , 117).— B rom ohydro-tu tin , C15H 170 6Br, m .p. 260° 
(decomp.), and  -picrotoxinin, C15H 150 6Br, m .p. 254— 255° (decomp.), 
are ob tained  by  hydrogenation  (P d -C ; E tO H ) of tu tin  (I) and 
p icro tox in in  (II), respectively. (I) w ith  H 2- P t 0 2-A c 0 H  a t  atm . 
p ressure gives a-dihydrotutin, m .p. 224— 226° (decomp.), w hilst (II) 
sim ilarly  yields a-d ihydropicrotoxinin, m .p. 253— 254° (decomp.). 
H ydrogenation  (Pd-C) of (I) in  E tO H  gives ß-dihydrotutin ,' m .p.
232— 233° (decomp.). A. T. P.

Seeds of Alangium lamarki, Thwaites. Isolation of alangol.
P. N. B hargava  an d  S. D u tt  (Proc. In d ian  Acad. Sei., 1942, 16, A, 
328— 331).— E x trac tio n  of th e  kernels w ith  C0H 6 yields 0-05% of a 
sterol, alangol, C42H S30 6(0H ), m .p. 296° [acetate, m .p. 265° (shrinks 
a t  256°); benzoate, m .p. 276°; phenylurethane, m .p. 242°; digitonide 
m .p . 270— 273°]. A. Li

XI.— ANALYSIS.
Displacement development in adsorption analysis.— See A. 1943 

I, 187. 
Semi-micro-Kjeldahl apparatus.— See A., 1943, I, 187. 
Semi-micro-determination of sulphur in organic substances. J . H.

Jones ( / .  Assoc. Off. Agric. Chem., 1943, 26, 182— 186).— The com 
bined S in  non-volatile org. com pounds is oxidised to  S 0 4"  w ith 
H N O , +  HC1 +  HC104. T etrahydroxybenzoquinone is used as 
ind ica to r in th e  subsequent t itra tio n  w ith  BaCl2. Sulphonal is no t 
q u a n tita tiv e ly  oxidised in  th is  way. " A. A. E .

0-Saccharin chloride, a reagent for identification of alcohols.
J. R. M eadoe and  E . E . R eid (J. Am er. Chem. Soc., 1943, 65, 457— 
458).— ^-Saccharin  chloride w ith  R O H  a t  100° (lower a lipha tic  R), 
125° (sec. o r h igher p rim ary  R), or 125— 140° (R =  Ar) gives th e  
M e, m .p. 182°, E t, m .p. 219°, P ra, m .p. 124-5°, B u a, m .p. 96°, n-amyl, 
m .p. 62°, n-hexyl, m .p. 60°, n -C 7H 15, m .p. 55°, n -C 8H 17, m .p. 46°, 
n -nonyl, m .p. 49°, n-decyl, m .p. 47-5°, n -C u i / 23, m .p. 58-5°, n -C 12H 26, 
m .p. 54°, n -C 13i f 27, m .p. 66°, n-C 14i f 29, m .p. 62°, n -C 16i f 31, m .p. 72°, 
n -C 16/ / 33, m .p. 69-5°, n-C 17H 35, m .p. 76°, n -C 18H 37, m .p. 74-5°, 
n-C 19H 39, m .p. 80-5°, Prß, m .p. 137°, Buß, m .p. IoO°, sec .-Bu, m .p.
65-5°, iso-, m .p. 64°, and  sec .-amyl, m .p. 38°, ß-ethyl-n-hexyl, m .p. 
53-5°, y-, m .p. 24°, 8-, m .p. 34°, and  e-methyl-n-heptyl, m .p. 53°,
8-octyl, m .p. 10°, C H 2Ph, m .p. 130°, ¡x-heto-octadecyl, m .p. 77°, Ph,

m .p. 182°, o-, m .p. 163°, m-, m .p. 146°, and  p -tolyl, m .p. 1 7 1 ’51* 
thym yl, m .p. 147°, o-, m .p. 236°, and  p -N 0 2-CtH t ethers, p i.p . 19* • 
M.p. a re  corr. and ±0-5°. R- S. C.

[Detection of] ethylene glycol, propylene glycol, glycerol, and di
ethylene glycol. M. O rchin ( / .  Assoc. Off. Agric. Chem., 1943, 26,
99— 101).— One drop of a  substance, know n to  be one of th e  above, 
is trea ted  w ith  H 5I 0 6; org. p roducts are C H 20 ,  C H 20  +  MeCHO, 
C H 20  +  H C 0 2H, and — , respectively. 0 ([CH2]2-0 H )2 is identified 
as th e  bis-3 : 5-dinitrobenzoate, m .p. 150-5—-151-5° (corr.).

» A. A. E.
Photometric determination of reduced and total ascorbic acid.— 

See A., 1943, I I I ,  502. 
Chromogenic reagent for vitamin-C determination.— See A., 1943, 

I I I ,  502.
Colour reaction for methionine. L. H . Sofin, H. Rosenblum , and 

R. C. Schultz  ( / .  Biol. Chem., 1943, 147, 557— 559).— M ethionine (I) 
gives a yellow colour w ith  a  sa tu ra ted  solution of anhyd. C uS04 in 
conc. H 2S 0 4. The te s t  is n o t show n b y  alanine, arginine (sulphate), 
a spartic  acid, cystine, g lu tam ic acid, glycine, h istid ine (sulphate), 
hydroxyproline, ¿soleucine, leucine, lysine (sulphate), norleucine, 
phenylalanine, proline, serine, th reonine, or valine. T ryp tophan  
gives a b rig h t yellow colour w ith  a  slight fluorescence and  tyrosine 
a  yellow colour less in tense  th a n  and  of d ifferent shade from  th a t 
given by  (I). T he reaction  is ad ap ted  to  th e  determ ina tion  of (I) 
in leucine, which enhances th e  colour and  hence m u st be p resen t in 
equal am oun t in th e  b lan k  and  te s t  sam ple. H . W.

Raman spectra of sugars.— See A., 1943, I , 176. 
Separation of carotenes from xanthophylls.— See A., 1943, I I I ,  

540.
Determination of 2 : 4-diaminophenol. I. S. Shupe ( / .  Assoc. Off. 

Agric. Chem., 1943, 26, 123— 125).— An em pirical gravim etric  
m ethod  based on th e  fo rm ation  of a  m ix tu re  of OBz derivatives is 
given, together w ith  m icrochem ical identification tests . A. A. E.

Colour reactions for stilboestrol. T. T. Cocking (Analyst, 1943, 68,
144— 146).— Stilboestrol (I) w ith  an  excess of B r in  AcOH a t  100° 
(bath) for 1 m in. gives an  orange solu tion  which when trea ted  
successively w ith  E tO H  and H aO form s a  violet colloidal dispersion 
(prevented by  oil), provided free B r (or Cl2 b u t n o t I) is present. 
The colour is ex tracted  by  various org. solvents (e.g., CHC13) giving 
orange-red solutions which fade rap id ly  when separated  and dried. 
R eaction  is q u an t, and 1 fig. of (I) in 0-1 ml. of AcOH m ay be 
detected  colorim etrically. W ith  0-2 a tom  (min.) or 4 atom s (max.) 
of B r in w arm  AcOH, (I) gives a green colour; th is  m ay  be used 
as a  rap id  colorim etric test. Sucrose interferes b u t lactone does n o t ; 
m an y  aldehydes in terfere . N either reaction  is given b y  stilboestrol 
d iaceta te  or d iprop ionate  or hexoestrol. Dienoestrol gives b o th  
reactions, 0-stilbcestrol only th e  violet reaction . S. B.

Determination of] barbituric acid derivatives, particularly bromo- 
barbiturates and thiobarbiturates. L. E . W arren  (J. Assoc. Off. 
Agric. Chem., 1943, 26, 101— 107).— Two equally  sa tis fac to ry  
ex tractio n  m ethods em ploying respectively CHC13 and  80 vo l.-%  
CHC13- E t 20  are described. A. A. E .

Simplified photelometric determination of trigonelline. S. W . Fox,
E . W . McNeil, and  H. Field, jun . (J. B iol. Chem., 1943, 147, 645—  
650).— A simplified m ethod of ob tain ing  re la tive ly  h igh ly  rep ro 
ducible results in the  de term ination  of trigonelline bv  alkaline 
trea tm en t has been evolved. M eOH allows th e  d e te rm in a tio n  to  
be carried o u t in a single phase and  decolorisation b y  C is unneces
sary  since th e  b lank  colour is dim inished. D ianisidine condenses 
to  a dye of high sensitiv ity  and is usable w ith o u t previous rem oval 
of S 0 4" . Glucose interferes w ith  th e  de term ination . H . W.

Microchemical tests for alkaloids and synthetics. G. L. K eenan  
(J. Assoc. Off. Agric. Chem., 1943, 26, 96— 99).— The R einecke sa lt 
reagent provides a d istinctive  and  sensitive te s t  for choline; P tC l4 
+  N a l is less sensitive. A satisfac to ry  procedure for the  HAuCl4 
te s t for sulphadiazine is given. A. A. E.

Determination of mercury in phenylmercuric nitrate. W . P.
C ham bers (Quart. J . Pharm ., 1943, 16, 6— I I) .— The B .P. 1932 (4th 
Addendum ) m ethod of a ssay  of H g P h -N 0 3 is reviewed an d  th e  
e rrors in th e  m ethod, which lead to  high results, a re  discussed. 
D eterm ination  of H g by  a  gravim etric  m ethod based on p p tn . of 
HgS from  an alm ost boiling solution of the  n itra te  in glacial AcOH 
leads to  high and som ew hat irregular results, b u t th ey  are ~ 2 %  <  
those obtained by th e  official assay. D eterm inations of H g by 
reduction  w ith  H C 0 2H , by  am algam ation of th e  H g w ith  Zn, and 
by  digestion w ith  H 2S 0 4- H N 0 3 all give reliable results . Fu ll d e ta ils  
of these m ethods are given. I t  is suggested th a t  th e  Zn-am al- 
gam ation should be su b stitu ted  for the  official m ethod, since i t  is 
reliable, m anipu lation  is easy, and  a de term ina tion  can  be carried  
o u t in 1 hr. com pared w ith  4 hr. and  2 hr. for th e  H C 0 2H  reduction  
and digestion m ethods respectively. J .  N. A.
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