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R eview  of w o rk  in  o rg an ic  c h e m is try  in  th e  
U .S .S .R . d u rin g  th e  p a s t  20 y ea rs . I. F . B og
danov (J. Appl. Chem. Russ., 1937, 10, 1784— 
1804).—A review. R. T.

M ech an ism  of th e  re ac tio n  of su b s titu tio n  and  
W alden  in v ersio n . I I .  P. A. L ev en e , A. R o th en , 
and M. K una  (J. Biol. Chem., 1937, 121, 747— 
759).—From a comparison of the first and second 
partia l rotations, and the rotation in the visible 
region, of substances of type CHRMe*CH2X (X =  
halogen, N3, SH, OH, N H2, or SOnH) with those of the 
acids CHRX-C02H  as correlated by the two following 
rules, Levene’s “ rule .of shift ” (ascribing identical 
configurations to  a-carboxylic acids of which a 
changes in the same direction when passing from the 
undissociated to the ionised state) is now abandoned 
in favour of the rule th a t every substitution reaction 
(including replacement of halogen by N3) of normal 
saturated aliphatic compounds is connected with a 
change of configuration. The configurative relations 
of substances of type CHRR'X are also discussed, 
with the same conclusion. Accordingly the con- 
figurative relationship of sec. carbinols of the corre
sponding halides, and of a-hydroxy- and a-halogeno- 
carboxylic acids, as formulated by Clough (A., 1926, 
111, 937), by Levene and Mikeska (A., 1927, 1171; 
1928, 170), and by Levene and Rothen (A., 1936, 
1051 ; 1937, I I ,  2, 316) are abandoned in favour of 
those advocated by Freudenberg (A., 192S, 153, 
535 ; 1935, 849) and by W. Kuhn (A., 1930,276).

R otatory dispersion data for (+)-P-thiol-butane 
and -octane, and for (+)-a-thiol-(3-methylbutane 
and -y-methylpentane, are tabulated and discussed, 
as are those for (—)-Na and (—)-Me octane-(5-sul- 
phonate and ( +)-N a fS-methylbutane- and (-j-)-Me 
P-methylhexane-a-sulphonate. E. W. W.

S tru c tu re  of o rg an ic  com pounds. V. N. Uitm- 
tzev (J. Gen. Chem. Russ., 1937, 7, 1874— 1877).— 
Polemical against Dubrovai (cf. A., 1937,1, 348).

R. T.
C ataly tic  cyc lisa tion  of a lip h a tic  com pounds.

I I .  C yclisation  an d  dehyd ro g en atio n  of h y d ro 
ca rb o n s w ith  oxide an d  su lph ide  ca ta ly s ts . B. 
Moldavski, G. K am uscher , and M. K o bilskaja . 
H I. C yclisa tion  an d  dehyd ro g en atio n  of h y d ro 
ca rb o n s w ith  d iffe ren t ch a rc o a ls . B. Moldavski,
F. B ezprozvannaja, G. K amuscher, and M. 
K obilskaja  (J. Gen. Chem. Russ., 1937, 7, 1835— 
1839, 1840—1847).—II . Dehydrogenation of cyclo- 
hexane (I) and cyclisation of «-octane (II) are cata
lysed by the same substances (T i02, MoOa, MoS2, 
and ZnO), a t 450—550°; S i02 and glass are without 
effect in either reaction.

0* (a ., n .)

I I I .  Active C catalyses both dehydrogenation of 
(I) and cyclisation of (II) and of Bu^z, a t 500— 560°.

R. T.
T h e rm a l deco m p o sitio n  of dodecane, (3{iS- 

trim e th y lp en tan e , an d  pe-dim ethylhexane. 
K inetics of decom position  of e th an e  a t  red u ced  
p re s su re s .—See A., I, 35.

M ech an ism  of h a lo g en a tio n  of p heno ls. I. 
R eac tion  of b enzenesu lphond ich lo roam ide  w ith  
p heno l in  p resen ce  of olefines. M. V. L icho - 
s c h e r s to v  and R . A. A rc h a n g e ls k a ja  (J . Gen. Chem. 
Russ., 1937,7,1914— 1928).—PhOH in CC14, (CHMe:)2 
(I), and P hS 02*NCl2 (II) a t —15°, followed by ex
traction with 3% NaOH and distillation of the residual 
CC1,, solution, yield two diastereoisomerides, m.p. 
83° and 115-8°, of $-chloro-y-benzencsulphonamido-n- 
butane (III), yielding, respectively, trans-, m.p. 77°, 
and cis-2 : 3-dimethyl-N-benzenesulphonylethylene- 
imine, m.p. 42°, when treated with NaOH—EtO H 
at room temp. In  addition PhOCl is formed in the 
original reaction, and this reacts with (I) to give 
$-chloro-y-phenoxybutane (IV), b.p. 120°/20 mm. 
The entire process is represented : PhOH -j- (II) -> 
PhOCl +  P hS 02-NHCl (Y); PhOCl +  (I) (IV ); 
(V) +  (I) -> (HI)- The corresponding products ob
tained with o- or jj-CgH4C1-OH in place of PhOH a re :
(III), $-chloro-y-o-, b.p. 145— 148°/20 mm., and -p- 
chlorophenoxybutane, b.p. 118-5°/5 mm., whilst with 
CHEtICH2 in place of (I) the products with PhOH 
are a-chloro-$-phenoxybutane, b.p. 121-5—122-5°/2 
mm., TS-benzenesulphonylethylethyleneimine, m.p. 76°, 
and a-chloro-$-be.nzenesulphonamid.obutane, m.p. 83-5°, 
and with CMe2!CH2 a-chbro-$-phenoxy-, b.p. 118— 
119°/20 mm., and a-chloro-fi-benzenesulphoiiamido-p- 
methylpropane, m.p. 76°, together with a mixture of 
chloroi'sobutanes, of which 01I2Cl-CMe!CH2 is identi
fied. R. T.

M ea su rem en t of olefine fo rm a tio n  fro m  alky l 
b ro m id es . M ech an ism  of su b s titu tio n  an d  
olefine reac tio n s  w ith  a lk y l h a lid es . W . T aylor 
(J.C.S., 1937, 1962— 1967; cf. A., 1937, I I ,  182).— 
Olefine formation a t 25° and 55° from EtBr, 
Pr^Br, BuyBr, CH2Ph-CH2Br (I), and CHPhMeBr 
has been measured in H 20 , EtOH, and CC14 alone, 
and in solutions in dry EtO H  with varying [NaOEt]. 
Yields of olefine increase in  the order primary, sec., 
tert.-bromides and with higher temp, and [NaOEt]. 
A t any temp, [except with (I)] the conen. effect has 
an upper limit, probably owing to NaOEt mols. being 
more active in olefine formation than  OEt' ions.
(I) a t 55° alone or in dry EtO H  gives no olefine but a t 
[NaOEt] no t below 0-05n , i t  yields about 90%  of 
olefine, probably due to O Et' ions. Yields in solvents 
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alone show th a t EtO H  (basic) may have considerable 
effect, H 20  very little effect, and CC14 (non-basic) 
no effect, on olefine formation. Heating of bromides 
alone a t 25° or 55° gives small yields of olefine. Hence 
possible reagents in olefine formation are OEt' ions, 
NaO Et mols., solvents, and the bromides themselves.

Substitution and olefine reactions of alkyl halides 
CHgR'CHg-Hal. through the agency of (1) anions 
(B ') or (2) unionised mols. (AB) are discussed. In  
case (1) substitution results from electron transfer 
B ’ -> a-C atom, and olefine formation from B ’ -> 
P-H atom. The proportion of olefine formation is 
therefore determined by basic strength of B ', by sizes 
of positive charges on a-C and P-H, and by polaris- 
ability of Hal., since increase of this induces increased 
positive charge on P-H relative to a-C. In  both re
actions the transfer a-C -> Hal. must occur before 
completion. Hence substitution will be preferred, 
since Hal. is more remote from p-II than  from a-C. 
In  case (2) substitution results from transfers Hal. -> 
A  and B  -> a-C, and olefine formation from transfers 
Hal. -> A  and B  -> p-H. When Hal. is not partly 
bound by a-H, as in ¿er<.-halides, it is freer to react 
with A. B  therefore acquires more electron-donating 
power, i.e., becomes a stronger base, and olefine 
formation is preferred and increases along the series 
primary, sec.-, tert.-halides, with increasing [AB], 
and with increasing strength of base. Substitution 
of I  for Br or of Br for Cl will also affect olefine form
ation through increased polarisability of Hal. and 
change in reactivities of a-C and P-H. The acceler
ating effects of H 20  and of ionic base on reaction rates 
of CHjR’CHg-Hal. in E t0 H -H 20  are also explained 
on this basis. E. G. B.

K inetics an d  m ech an ism  of tran s fo rm a tio n s  
of u n sa tu ra te d  h y d ro ca rb o n s . V I. P o ly m e ris 
a tio n  of p ropy lene u n d e r  p re s su re s  g re a te r  th a n  
a tm o sp h e ric . S. P. Mitzengen dler  (J. Gen. 
Chem. Russ., 1937, 7, 1848—1857).—The process of 
polymerisation of CHMe!CH2 is catalysed by Fe 
a t 480°, bu t not a t 600°, a t  which temp, catalytically 
active solid C compounds are formed. At 480° the 
initial products are dimethylcycZobutane and n- 
or iso-hexanes, whilst a t 600° a mixture of CH4, C2H 4, 
and CgH 10 is obtained. The highest yield of liquid 
polymerides, b.p. <150°, is obtained a t 520°, in a Cu 
reactor, and a t > 40  atm . pressure, with >50%  con
version of CHMe:CH2. R. T.

O x ida tion  velocities of alkenes w ith  p erace tic  
ac id .—See A., I, 36.

T h e rm a l reac tio n s  of u n sa tu ra te d  h y d ro 
ca rb o n s. IV. C rack in g  of m ix tu re s  of p ro p y l
ene w ith  b u tad ien e  an d  isobuty lene a t  a tm o 
sp h eric  p re ssu re . V. G. Moor and N. V. Striga- 
leva. V. K inetics an d  m ech a n ism  of th e rm a l 
tra n s fo rm a tio n s  of d iisobu ty lene a t  a tm o sp h eric  
p re ssu re . V. G. Moor and L. V. Schilaeva  (J. 
Gen. Chem. Russ., 1937, 7, 1766— 1778, 1779— 
1786).—IV. CHa:CHMe (I) and CH2:CMe2 react a t 
the same rate to give the same products, whether heated 
alone or together a t 600°, whilst in (I)-(CH2:CH-)2 (II) 
mixtures the velocity of transformation of (I) is in
creased to an extent oc concn. of (II).

V. The yields of products of pyrolysis of

CH2:CMe-CH2Buv-CMe2:CHBur mixtures a t  490— 
640° are as would be expected from Rice’s theory 
(A., 1931, 819). R. T.

V elocity of h y d ro g en a tio n  of iso m eric  hexenes.
S. P. L agerev  and S. F. B abak (J. Gen. Chem. Russ., 
1937, 7, 1661— 1663).—The velocities of hydrogen
ation (P t catalyst) of CHBua!CH2, CHBuy.‘CH2, 
CMeEtlCHMe, and CMe2:CHEt are as 
33 : 70 : 144 : 240. R. T.

A ction  of a ro m a tic  d iazo-com pounds on u n 
s a tu ra te d  com pounds. I. A. P. T er e n t ie v . 
I I .  S ensitive  re ac tio n  fo r d iv iny l. A. P. T e r e n 
tiev  and E. M. I vanova (J. Gen. Chem. Russ., 1937, 
7, 2026—2027, 2028—2029).—I. Theoretical.

II . p-CGH4(NH2)2 is diazotised a t <  —5°, and 2 
ml. of the solution are added to 8 g. of ice and 2 ml. 
of AcOH, a t —15°. The gas under analysis is passed 
into the mixture, when a deep yellow to red coloration 
appears in presence of dienes. R. T.

C ourse  of p o ly m erisa tio n  of p u re  d e f in e s .
F. J ostes and W. B artels (Oel u. Kohle, 1937, 
13, 1166— 1172).—Heptene (I) does not polymerise 
when treated with ZnCl2, Sn.Cl4, or H 2S04. T reat
ment of (I) in hexane with A1C13 gives a mixture from 
which a definite polymeride could not be isolated. 
Di- and tri-polymerides of the C7 to C12 olefines are 
formed by heating them a t 80—90° in the presence of 
P20 5. These are strongly branched olefines, the 
exact structure of which has not yet been determ ined; 
it  is such as to inhibit further polymerisation under 
the same experimental conditions. Propylene in the 
presence of P 20 5 is polymerised to oils, mainly of 
b.p. 125— 150°, but including also those boiling in the 
lubricating oil range; di-polymerides could not be 
isolated from the product. A. B. M.

Iso m erisa tio n  of a llene h y d ro ca rb o n s  by 
silic a tes . V. Iso m erisa tio n  of fe ri .-bu ty l- 
a llene . J . M. Slobodin  (J. Gen. Chem. Russ., 
1937, 7, 1664— 1667).—CHBuy;CICH2 is rearranged 
to  CMe,IC;CMe2 when passed over floridin a t  230°.

R. T.
C o n stitu tio n  of lycopene an d  configu ration  of 

6 : 7 -d im ethy l-9 -rf-arab ity lisoalloxazine . P.
K arrer  (Ber., 1937, 70, [B], 2565—2566; cf. A., 
1937, II , 378).—Reply is made to K uhn and Grund- 
mann (ibid., 438) with regard to the constitution of 
lycopene and to Kuhn and Weygand (ibid., 233) 
with respect to the configuration of 6 : 7-dimethyl-9- 
(f-arabitylisoalloxazine. H. W.

P h o to ch em ical o x idation  of trich lo ro e th y len e  
to  d ich lo roacety l ch lo ride  by  ch lo rin e .—See
A., I, 39.

A liphatic  ch lo ro -deriva tives. X I. C h lo rin 
a tio n  of isopen tane to  d ich lo rid es . M. D avidova , 
Z. P a pk in a , and D. T ischtschenko . X II. A ction 
of ch lo rin e  on n -pen tane . A. L em ke  and D. 
T ischtschenko (J. Gen. Chem. Russ., 1937,7,1992— 
1994, 1995— 1998).—X I. Chlorination of liquid iso- 
pentane a t  20°, or of the vapour a t 115°, yields Py-, 
p§-, and aS-dichloro-P-methylbutane.

X II. n-Pentane and Cl2 a t 20° afford Py-, ap-, 
aS-, and probably ac-dichloropentane. R. T.
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E lim in a tio n  of hy d ro g en  b ro m id e  fro m  s a tu r 
a ted  b ro m o h y d rin s  in  p resen ce  of m e ta llic  
c a ta ly s ts . I . E lim in a tio n  of h y d ro g en  b ro m id e  
fro m  isobu ty lene b ro m id e  in  p resence of n ickel, 
zinc, ah im in iu m , an d  copper. N. I. M a tu se - 
v its c ii  (J. Gen. Chem. Russ., 1937, 7, 1909—1913).— 
An inseparable m ixture of products is obtained when 
CMe2Br-CH2Br is passed over Ni a t 500°, or Zn a t 
400—500°, pointing to profound structural changes in 
the mol. In  presence of A1 a t 275—325° gaseous 
and sooty products are obtained. The chief products 
with Cu a t 420° were isobutcnyl bromide, b.p. 93-5—
94-5°, and some BuyBr. R. T.

P h o to ch em ica l decom position  of a lip h a tic  
alcohols in  aqueous so lu tio n .—See A., I, 39.

C ataly tic  d eh y d ra tio n  of e th y l alcohol by  
a lu m in a .—See A., I, 37.

A dd ition  of hypoch lo rous ac id  to  A^-butene- 
aS-diol.—See A., I, 36.

R eactions re la tin g  to  ca rb o h y d ra te s  an d  poly
sacch arid es . LIV. S u rface  ten s io n  co n stan ts  
of th e  po lyethylene glycols an d  th e ir  d eriva tives. 
LV. V apour p re ssu re s  of th e  polyethylene 
glycols an d  th e ir  deriva tives. A. F. Gallaugher  
and H . H ibbert  (J. Amer. Chem. Soc., 1937, 59, 
2514—2521, 2521—2525).—LlV. y  and d for mono- 
to hepta-ethylene glycols are measured over a range 
of about 100°. The series const, for the to tal surface 
energy, 72±1 ergs, is attained with triethylene glycol 
and closely approaches the val. 73-2 for (CH2)20 . 
Therefore, the glycols are probably oriented a t the 
surface in a U-form, with CH2-0-CH2 a t the surface; 
the OH group plays little part. The abnormally 
low val., 68-96, of (OH-CHvCH^O (I) indicates 
spatial proximity of the two OH groups. Continuous 
increase in the Ramsay and Shields const, and in the 
difference between the calc, and observed vals. of 
[P] with increasing mol. wt. indicate an abnormal 
factor, possibly partial orientation a t the surface. 
The observed [P] is low for (0H-CH2)20  and (I), 
but thereafter becomes increasingly high ; the latter, 
abnormal deviation may be due to intramol.. co
ordination, -> PI- 6  H *6 Mol. vols. show large
negative anomalies, best explained by zig-zag chains.

LV. V.p. of mono-, di-, tri-, and tetra-ethylene 
glycol and some allied compounds are determined 
and the mol. latent heat and Trouton’s const, are 
calc. Certain abnormalities are noted. Initial de
comp. temp, are shown to rise with the chain length ; 
replacement of OH by Cl or OMe decreases the stabil
ity. R. S. C.

»»-Propyl e s te rs  of p y ro p h o sp h o ro u s, hypo- 
phosphoric , an d  p y ro p h o sp h o ric  ac id s, an d  th e  
ch lo ride of d i-n -p ro p y lp h o sp h o ro u s acid . A. E.
A rb u so v  and A. I. R azum ov (J. Gen. Chem. Russ., 
1937, 7, 1762—1765).—NaPr“2P 0 3 (I) and Br in light 
petroleum yield a m ixture of P ra4P 20 5 (II), b.p. 
147-5— 14976 mm., P r“4P 20 6, b.p. 167— 170°/3 mm., 
and P ra4P 20 7, b.p. 178—179-5°/4 mm. (II)w ith H 20  
yields P r“2H P 0 3. PCl2-OPra and NaOPr“ in E t ,0  
afford PCl(OPra)2, b.p. 65-5—66-5°/8 mm., which 
with (I) gives (II). R. T.

S y n th eses  of g ly cero p h o sp h a tid ic  ac ids an d  of 
g ly cero p h o sp h atid es . P. E. V e r k a d e  and J . v a n  
d e r  L e e  (Proc. K. Akad. Wetensch. Amsterdam, 
1937, 40, 858—864).—Theoretical; a review of the 
literature (cf. A., 1937, II , 439). E. W. W.

Iso la tio n  an d  sy n th es is  of g lu co se-l-p h o s- 
p h o ric  ac id . C. F . Cori, S. P. Colowick, and G. T. 
Cori (J. Biol. Chem., 1937,121, 465— 477).—Glucose-
1-phosphoric acid (I) (A., 1936, 1533), [a]“  +118° 
in H 20 , is obtained free from the 6-ester (II) by trea t
ing an extract of rabbit muscle (dialysed to remove 
Mg") with glycogen, adenylic acid, and a phosphate 
buffer of pn 7, and preparing the Ba  salt. 
CGH n 0 5(P 0 4)Ba,3II20 , [a]2DB +75-5° in H 20 . Unlike
(II), (I) is non-reducing; it is hydrolysed by N- 
H 2S04 a t 100°, or by intestinal phosphatase, to  glucose 
and inorg. phosphate. Synthetic (I), from a-1- 
bromotetra-acetylglucose and Ag3P 0 4, and hydrolysis 
of the resulting tris(t.etra-acetylglucose-l)-pihosphoric 
acid, [a]“  +122° in MeOH, by 0-2N-MeOH-HCl, 
a t 25° for 16 hr., is identical in properties with natural
(I). The velocity coeff. of hydrolysis by 1-25n- 
HC1 a t 37° is 1-30 x 10-3 ; apparent dissociation 
consts. are p K y  =  1-1, p K 2' =  6-13. The accelerating 
effect of Mg'* on the conversion of (I) into (II) is 
studied (cf. A„ 1937, I I I , 306). E. W. W.

T h e rm a l decom position  of d im e th y l su lp h ite . 
—See A., I., 35.

S u lp h u r s tu d ies . X III. Id en tifica tio n  of 
a lip h a tic  su lphon ic  ac ids. P. H. L a tim e r  and 
R. W. B o st. XIV. D eriva tives of h ig h e r  m e r-  
cap tan s . D. F o re ,  jun., and R. W. B o s t (J. Amer. 
Chem. Soc., 1937, 59, 2500—2501, 2557—2558; 
cf. A., 1937, II , 456).—X III. The following
N H Ph'NIio  salts are suitable for identifying the acids : 
methane-, m.p. 193-5—194° (decomp.), ethane-, m.p.
182-8°, propane-*-, m.p. 204-5° (decomp.), butane-a-, 
m.p. 114— 115°, pentane-a-, m.p. 108—108-2°, liexane- 
a-, m.p. 101—101-6°, heptane-*-, m.p. 100—100-5°, 
and octane-a-sulpihonale, m.p. 90—90-5°. They can 
be titrated  with O-OlN-NaOH. Large depressions of 
the m.p. are given by sulphonates differing by > 1  
CH2, small depressions bv those differing by 1 CH2. 
1 : 2 : 4-C6H4Cl(N02)2! NH 2Ph, p-CGH4Me-NH2, p- 
N 0 2-C6H4-CH2Br, and p-C6 H4Ph-CO -CH2Br arc not 
suitable for identification of the acids.

XIV. The following are prepared. Pb n -tri-, 
m.p. 100° (97°), -tetra-, m.p. 104— 105° (99°), -hexa-, 
m.p. 106— 107° (99°), -hepta-, m.p. 108—109° (100°), 
-octa-, m.p. 110—111° (106°), and -nona-decyhnercapt- 
ide, m.p. 112— 114° (108°), temp, in parentheses being 
those of initial darkening. 2 : 4-Dinitrophenyl n- 
tri-, m.p. 94— 94-5°, -tetra-, m.p. 93-5—94°, -hexa-, 
m.p. 95-5—96°, -liepta-, m.p. 98-5—99°, -octa-, m.p. 
97—97-5°, and -nona-decyl sulphide, m.p. 99-5— 
100°. 2 : 4-Dinitrophenyl n -tri-, m.p. 101-5°, -hepta-, 
m.p. 106-5°, and -octa-decyl sulphone, m.p. 107-5°, 
Di-n-do-, m.p. 33-5—34°, -tri-, m.p. 43-5—44°, 
-tetra-, m.p. 45-5—46°, -hexa-, hepta-, m.p. 59-5—60°, 
-octa-, and -nona-decyl disulphide, m.p. 68-5— 69°.

R. S. C.
T hiocyano-su lph ides an d  -su lphones. A. E.

K r e to v  and E. M. T o ro p o v a  (J. Gen. Chem. Russ., 
1937, 7, 2009—2015).—C H ^l-C H /S -E t (I) in AcOH
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and H 20 2 a t 100° yield Et fi-chloroctkyl sulphone, 
b.p. 120—12273—4 mm. (I) in E tO H  and KCNS 
(6 hr. a t  70°) give Et $-thiocyanoethyl sulphide, b.p.
105—11075 mm., oxidised as above to  Et $-thio- 
cyanoeihyl sulphone, m.p. 36—37°. The following 
compounds are prepared analogously: Ph $-chloro- 
ethyl, m.p. 52°, Et, b.p. 160—163°/7 mm., and Ph y- 
cMoropropyl sulphone, m.p. 23—24° ; Ph $-thiocyano- 
ethyl, b.p. 143— 146°/2 mm., Et, b.p. 115— 120°/10 
mm., and Ph y-thiocyanopropyl sulphide, b.p. 176— 
178°/3 m m .; Ph $-thiocyanoelhyl, m.p. 71-5—72°, 
Et, m.p. 39-5— 11 °, and Ph y-thiocyanopropyl sul
phone, m.p. 91°. R. T.

P re p a ra tio n  of e s te rs  in  p resence of a lu m in iu m  
ch lo ride  o r  fe rr ic  ch lo ride . A. N. Ako pian  (J. 
Gen. Chem. Russ., 1937, 7, 1687—1689).—Esters 
are obtained in high yield by adding the acid to a 
solution of A1C13 or FeCls in the alcohol, and boiling 
the mixture under reflux. R. T.

H y d ro ly sis  of e s te rs  by  h y d ro g en  ch lo rid e  w ith  
a lu m in iu m  ch lo ride  a t  c a ta ly s t. E. Ott (Bor., 
1937, 70, {13}, 2362).—Tetraethylsuccinic esters are 
indifferent towards boiling K O H -EtO H  and are 
unchanged by HC1 a t  200°. Addition of A1C13 to 
ester and HC1 a t 200° causes vigorous disengagement 
of H 20  and alkyl chloride, giving pure tetraethyl- 
succinic anhydride, b.p. 270°. H. W.

R eaction  of te r t  .-bu ty l ch lo ride  w ith  fo rm ic  
ac id  : te r t .-bu ty l fo rm a te . W. Taylor  (J.C.S., 
1937, 1852—1853).—The conclusion of Bateman and 
Hughes (A., 1937, I, 467) th a t hydrolysis of BuyCl 
by H 20  in HC02H  is unimol. is criticised. BuyCl, 
H C 02H, and (HC02)2Ca a t  room temp, yield Buv 
formate, b.p. 82-5—83-57757 mm., which is rapidly 
hydrolysed by O-lN-NaOH or by n-HCI. The prim
ary reaction may thus be bim ol.,BuyCl +  H C 02H 
H C 02Buy -f- HC1, independent of small [H20].

E . W. W.
E lec tro ly sis  of m ix tu re s  of s a lts  of fa tty  ac ids 

w ith  h a lid es  an d  n itra te s .  F. F ic h te r  and R. 
R uegg (Helv. Chim. Acta, 1937, 20, 1578—1590; 
cf. A., 1937, II , 84),—Electrolysis of E tC 02H  and HC1 
with a  P t anode yields fi- and a-chloropropionic 
acid, but 110 chlorinated hydrocarbon. B utyrate- 
chloride mixtures give chlorinated acids and their 
Pr^ esters, C6H 14, and CHC13. w-Hexoate +  KC1 (or 
KBr) gives ?t-C10H 22 with smaller amounts of n- 
amyl hexoate, Aa-pentene, CH2Bu<I-0H, CHMePr“-OH, 
C IIE t2-OH, and CHC13 (or CHBr3). Hexoate and 
nitrate give n- C10H22, ?i-C5H u -iSr0 3, C10H 21-NO3, 
and C6H 1Q(N 03)2. The nitrates are considered to be 
formed by the interaction of an ethylene hydrocarbon 
with anodically activated H N 0 3 (cf. A~. 1937, II, 
45). F. L. U.

A d d itio n  of h y d ro g en  ch lo ride  to  pentenoic 
ac id s. E. Schjanberg  (Ber., 1937, 70, [B], 2385— 
2391).—The course of addition of HC1 to the three 
pentenoic acids is not influenced by the solvent 
(heptane, E t20 , PhMe, E tB r, COMe2, BuCl, CHC13) ; 
in the A°- (I) and A -̂ (II) -acids Cl occupies the 
position most d istant from *C02H, b u t the least 
distant position in the Ay-acid (III). Peroxides 
do not affect the direction of the addition of HC1

to (HI), y-ch loro valeric acid resulting under all con
ditions. Increase of pressure and rise of temp, 
increase the yield of Cl-substituted acids, whereas 
substances such as Bz20 2, quinol, and FeCI3 are 
to  be regarded as negative catalysts. Addition is 
best effected in H 20 , (I) giving a 100% yield exclus
ively of p-chlorovaleric acid in 2—3 days, whereas
(II) and (III) give y-chlorovaleric acid in 100% 
yield in 8 days. The behaviour of HC1 differs there
fore from th a t of HBr, which depends on solvent 
and is subject to  a peroxide effect. H . W.

Olefinic ac ids. X V II. A d d itio n  of h y d ro g en  
b ro m id e  to  hep teno ic  an d  nonenoic ac ids w ith  
te rm in a l  double lin k in g s . P. Gatjbert, R . P. 
L instea d , and H. N. R ydon (J.C.S., 1937, 1974— 
1979; cf. A., 1935, 195).—Orientation of addition 
of H Br to AMi-heptenoic acid (I), A’J-w-nonenoic 
acid (II), and CH2:CH-[CH2]2-C02H  (III) is in agree
m ent with earlier results for the series 
CH2:CH-[CH2]„-C02H, i.e., when « .=  1 ,2 , 3, 4, or 6 
terminal addition occurs in presence of 0 2 or perox
ides and non-terminal addition in  presence of H 2 
or antioxidants, whilst in CGH 14 anomalous terminal 
addition occurs even in presence of H 2 or antioxid
ants. This does not support the view th a t solvents 
affect orientation only in so far as they influence 
the 0 2 or peroxide effect. Discrepancy of results in 
C6H 14 with undecenoic acid (n =  8) and (III) in 
results of Kharasch and McNab (A., 1936, 53), who 
obtained CHMeBr-[CH2]2*C02H, is probably due to 
difference in technique, purity, or capacity of acids 
to form catalysts. GH2;CH-CH2-C02H  with HBr 
in  absence of solvents or in E t20  or AcOH yields 
CHMeBr-CHo-COoH, also produced in the presence 
of peroxides, but in C6H M, Br-[CiI2]3-C02H is always 
produced. This disposes of the contention of Smith 
(A., 1937, I I ,  438) th a t peroxides always reverse the 
usual orientation.

Constitution of the Br-acids from (I) and (II) is 
confirmed by synthesis or by conversion into the 
corresponding dibasic acids by malonation and 
hydrolysis. Thus £-bromo-?i-heptoic acid (IV), new 
m.p. 29°, obtained from (I) is synthesised from 
CH^BrfCHJ^CHjBr by conversion into z-phenoxy-n- 
amyl bromide, b.p."l60—165711 mm., which by malon
ation gives 0 P h ’[CH2]5-CH(C02E t)2, decarboxylated 
to ^-phenoxy-M-heptoic acid, new m.p. 55°, whence
(IV) by action of HBr. fi-Methylsuberic acid (V), 
m.p. 83°, obtained by malonation of (I), is synthesised 
from E t S-acetyl-n-valerate by condensation with 
CH2Br-C02E t to give a product yielding Et fi-methyl- 
Aa-n-hexene-o£-dicarboxylate, b.p. 160—162710 mm., 
whence the E t  ester of (V) by distillation. Condens
ation of E t e-bromo-n-hexoate with CHNaAc-C02E t 
yields vj-ketononoic acid, b.p. 148°/0-8 mm., new m.p. 
40°, from which $-methylsebacic acid, m.p. 75—76°, 
obtained by malonation of (II), could not be synthes
ised by a similar process to  (V). Q-Bromo-n-nonoic 
acid, from (II) and HBr, has m.p. 37—38°.

E. G. B.
O lefinic ac id s. XVI. S y n th esis  of A10-n-un- 

decenoic ac id . P. Gatjbert, R . P. L in stea d , and 
H. N. R ydon  (J.C.S., 1937, 1971— 1974).—A«-n- 
Pentenol (I), prepared by action of N a on tetrahydro-
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furfuryl chloride, is brominated by PBr3 in C5H 5N 
to the corresponding bromide, which with 
CHNa(C02E t)2 gives E t As-?i-pentenylmalonate, hydro
lysed to  the corresponding acid (II), m.p. 87°. (II) 
is decarboxylated to  Ae-?i-heptenoic acid (III), b.p. 
I25°/15 mm., m.p. —6-5° (p-toluidide, m.p. 59-6°). 
E t Ae-n-heptenoate [from (III) with S0C12 and then 
EtOH] with Na in EtO H  gives Ai-n-heptenol (IV), 
b.p. 105°/20 mm. Under the same treatm ent as 
(I), (IV) yields successively A£-n-heptenyl bromide, 
b.p. 77—81°/20 mm., Af-n-heptenylmalonic acid, 
m.p. 90—91°, and A’J-n-nonenoic acid (V), b.p. 116— 
118°/I mm., m.p. 5° (p-toluidide, m.p. 68°). Under 
the same treatm ent as (III), (V) yields successively 
bP-n-nonenol, b.p. 135°/20 mm., k?-n-nonenyl bromide, 
b.p. 110—115°/15 mm., A°-n-nonenylmalonic acid, 
m.p. 107°, and A'-w-undecenoic acid, b.p. 131°/1 mm., 
m.p. 24—24-5°, identical with the product obtained 
from castor oil. The constitution of (III) and (V) 
is proved by their oxidation by KM n04 in NaHC03 
solution, respectively, to  adipic and suberic acids. 
In  KOH solution (V) gives a mixture of pimelic and 
suberic acids. E . G. B.

F rac tio n a l d is tilla tio n  of th e  fa tty  ac ids of 
p h o sp h a tid es . W. D iematr and W. Schmidt 
(Biochem. Z., 1937, 294, 348—352).—Apparatus for 
the fractional distillation (separation and determin
ation) in  a high vac. of 30—5 and < 5  g. of mixed 
Me esters of the fa tty  acids (C15—C20) is described.

W. McC.
P o sitio n  of th e  u n s a tu ra te d  lin k in g  in  th e  

hexadecenoic ac id  of c e r ta in  n a tu ra l  fa ts . J . M.
Spadola and R . W. R iem enschneid er  (J. Biol. 
Chem., 1937,121, 787—790).—The Me ester of hexa
decenoic acid (I) from goat milk, white ra t, and egg- 
yolk fats (cf. A., 1936,510) is ozonised and hydrolysed, 
giving azelaic and w-heptoic acid; (I) is thus chiefly 
A°-hexadecenoic acid. E. W. W.

F a t  of seeds of T richosan thes cu cm n cro id es .— 
See A., H I, 160.

S yn thesis  of e las tic , factice-like su b stan ces 
f ro m  fa tty  acids. See B., 1938, 196.

C ourse of h y d ro g en a tio n  in  m ix tu re s  of m ix ed  
g lycerides. W. J . B u shell  and T. P. H ild itch  
(J.C.S., 1937, 1767— 1774).—By partial hydrogen
ation (Ni-kieselguhr a t 180°) of 1 : 1 binary mixtures 
of oleodi-palmitin and -stearin, dioleo-palmitin and 
-stearin, and triolein and determination of the amount 
of tristearin in the product it  is proved th a t all 
unsaturated components of a glyceride mixture are 
reduced concurrently, b u t th a t the less saturated com
ponents are reduced more rapidly until uniform un
saturation is attained, whereafter the rate of reduction 
of both components becomes approx. the same. 
The reported difference in ra te of hydrogenation of 
a- and p-oleyl radicals is disproved. Palmito-oleins 
are possibly slightly more readily reduced than stearo- 
oleins. When 3 : 1 mixtures of a-oleodipalmitin 
or a-palmitodiolein with triolein are half-reduced, 
no tristearin is formed. This effect of the relative 
amounts of the components present accounts for the 
results obtained with natural fats, which contain
75—80% of palmito-olein. R. S. C.

o** (a., n .)

A u to x id a tio n  of u n s a tu ra te d  fa tty  ac id s. I I I .
W. F ranke and D. T erchel  (Annalen, 1937, 533, 
46—71; cf. A., 1933, 49).—The rate of absorption of 
0 2 and the amount absorbed are the same for oleic 
(I) and ricinoleic (II) acid in bulk and on filter-paper. 
Both the ra te and the amount are, however, larger for 
linoleic (III) and linolenic acid (IV) on filter-paper. 
For (I) and (II) in MeOH in presence of 1% of 
Co(N03)3 the ratio of peroxide content to  0 2 absorbed 
decreases rapidly with increasing absorption; the I 
val. oc absorption up to about 25% absorption, 
but then decreases more slowly. For (III) and (IV) 
with various accelerators the peroxide content is 
theoretical up to about 25% absorption and thereafter 
increasingly less than  theoretical; the I  val. falls 
proportionately up to  60% absorption and thereafter 
more slowly. The peroxides are fairly stable in 
MeOH; the I  val. remains const. The results sup
port the view th a t peroxides are first formed and then 
decompose to a-OH-ketones; hydrogenation of the 
acids oxidised to various stages also supports this view. 
The individual ethylenic linkings of poly-unsaturated 
acids autoxidise a t different rates and the resultant 
peroxides have different stabilities. R. S. C.

A cylation  of e th y l acetoace ta te  in  p resence of 
m ag n esiu m . A. Spassov (Ber., 1937, 70, [5], 
2381—2385; cf. A., 1937, I I ,  439).—Interaction be
tween CH2A cC 02E t, acyl chlorides, and Mg occurs 
readily in C6H 6 a t 80—85°, giving C-acyl derivatives 
in yields closely similar to those obtained from 
CHNaAc-C02Et. H 2 and HCl are evolved and the 
change is considered to depend on the direct action of 
the acid chloride on OH-CMelCH-COgEt, in which 
Mg or the Mg compound functions as a condensing 
catalyst. In  its acidic character the change differs 
from the Claisen reaction. Interaction between 
CH2Ac-C02E t and AcCl, EtCOCl, Pr°COCl, Pr^COCl, 
isovaleryl chloride, and BzCl are described. Et n- 
butyrylacetoacetate, b.p. 109—111°/11 mm. (Cu de
rivative, two forms m.p. 62—63° and 52—53°, re
spectively), and Et iaobutyrylacetoacelate, b.p. 109-5— 
111713 mm. (Gu compound, m.p. 95—96°), appear 
new. Owing to secondary action of the evolved HCl 
on CHAcBz-C02E t, the products derived from 
BzCl include (JH2Bz-C02E t, CHAc2,C02Et, and 
CHAcBz-C02Et. “ H. W.

L abile n a tu re  of th e  h a logen  a to m  in  o rg an ic  
com pounds. XV. A ction  of h y d raz in e  on 
b ro m o m alo n ic  e s te rs . H. P. Gallus and A. K. 
Macbeth (J.C.S., 1937, 1810—1812).—The rate of 
reaction of CBr2(C02R )2 or CHBr(C02R )2 with N2H4, 
and the vol. of N2 evolved, decrease as the size of 
R  increases (cf. J.C.S., 1922, 121, 904). T hat this 
may in part be due to replacement of Br by OH 
instead of H  is suggested by the isolation of mesoxal- 
hydrazide hydrazone, m.p. 187°, after reaction of N2H4 
with Buß, b.p. 138°/10 mm., or iso amyl dibromo- 
malormte, b.p. 142— 143°/4 mm. B u bromo-, b.p. 
135—136°/10 mm., and dibromo-malonate, b.p. 147°/ 
10 mm., Bvfi, b.p. 124— 126°/12 mm., n -amyl, b.p. 
1440/4 mm., isoamyl, b.p. 146— 148°/11 mm., 
sec .-octyl, b.p. 169—170°/4 mm., and cyclo hexyl 
bromomalonate, b.p. 16774 mm., are prepared, and
2-, b.p. 176°/6 mm., 3-, b.p. 182°/6 mm., and 4-methyl-
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oyclohexyl bromomalonate, b.p. 180—18174 mm., are 
obtained slightly impure. The reactions of these, 
and of simpler bromo- and dibromomalonates, with 
N2H4 are studied, n -Octyl, b.p. 176—17776 mm., 
cyclohexyl, b.p. 173710 mm., and 2-, b.p. 172— 
173710 mm., 3-, b.p. 178713 mm., and i-methylcyclo- 
liexyl malowte, b.p. 168710 mm., are described.

E. W. W.
A u to x id a tio n  of m ale ic  anhydride-p-elseo- 

s te a r in .—Sec A., I, 37.
E th y l acetoned icarboxy late . I . G. J a c in i 

(Gazzetta, 1937, 67, 715—719).— 
(CH2-C02E t)2C:N-NH-C0-NH2 (I) is hydrolysed by 
boiling H 20 , giving (NH,CO-N H 2)2, and in  20% aq. 
NH3 a t room temp, yields the NI14 salt, m.p. 144°, of 
2 : Q-dihydroxyA-pyridone seniicarbazone, m.p. 165— 
167°. When fused and heated a t 100—105°, (I) loses 
EtOH, forming a svbslance, C8H n 0 4N3> m.p. 129°; 
a t 120° a product, m.p. >350°, is formed. These 
reactions are compared with those of 
C02Et-CH2-CMe!N-NH-C0-NH2. E. W. W.

R eac tion  of ta r ta r ic  ac id  : P esez ' re ac tio n . 
C. H. L iberalli (Rev. Quim. Farm ., 1935, 1, 23— 
24; Chem. Zontr., 1936, i, 4473).—Pesez’ method is 
preferable to the Mohler-Deniges test. Iodides may 
be removed with UNO,,, bu t vanadates interfere.

J .  S. A.
A ction  of d iazom etliane on sacch aric  acid. 

0 . T. Schmidt, H. Ze ise r , and H. D ippold  (Ber., 
1937, 70, [5], 2402—2415).—Saccharic acid (I), like 
tartaric and trihydroxyglutaric acid, is extensively 
m ethylated a t the free OH groups, bu t the production 
of a double linking appears unique. The action of 
CH2N2, whether obtained from nitrosomethyl-ureth-

?02H 
•OMe 
)H
m

■OMe 
10 

(4 .)

ane or -carbamide, on (I) gives a  26% yield of the 
unsaturated lactone ester (II), m.p. 87°, [a]“  ~f-83-l± 
0-6° in abs. MeOH, which immediately reduces 
alkaline KM n04, gives a faint but distinct colour 
with C(N02),j in EtOH, slowly adds 1 H 2 and 2 Br, but 
does not give a  colour with EeCl3. Hence the double 
linking lies between C atoms to which OH is not 
attached. The lactone is opened with greater 
difficulty than  is customary with y-lactones of the 
sugar group. Hydrolysis of (II) gives the corre
sponding unsaturated lactone acid (III), m.p. 168°, 
[«]£> -j-72-5°±0-5o in H 20 , in which the relative 
stability of the lactone ring is pronounced. Hydro
genation of (III)  gives the saturated lactone acid, 
m.p. 128—129°, [aft0 -f98-4°±0-4° in H 20  (corre
sponding free dicarboxylic acid, [a]̂ 0 —21-6° ± 0-8° in 
H 20 , and its N a2 salt, [a]2D° -21-2°±0-4° in  II20), 
which appears to be one of the homogeneous forms 
A  or B. Hydrogenation of (II) gives a syrup 
apparently hydrolysed to a mixture of A  and B, 
from which a  saturated acid, m.p. 144— 145°, [a.]“  
+84-7°±0-4° in H 20  (initial), is isolated. Ozonis-

H<
0 2H

O H(

ation of (II) gives an aldehyde-ester (not isolated) 
hydrolysed to H2C20 4 in theoretical yield with a 
simply methylated tetrauronic acid oxidised by Br to 
¿-hydroxymethoxySuccinic acid, m.p. 179°, [a]“  
+ 4 9 ,6°±0-6° in H 20 . The further elucidation of the 
constitution of (II) rests on the application of Hudson’s 
lactone rule. Unexpectedly the yield of (II) obtained 
from  saccharolactonic acid (IV) and CH2N2 is >  
th a t obtained from the ac id ; possibly a revision of the 
structure of (IV) is necessary. Detailed description 
is given of the non-cryst. products obtained during 
the methylation of ( I ) ; they are more highly methyl
ated and, in part, unsaturated. H. W.

P ec tin  su b stan ces . I .  S u g ar-b ee t p ec tin s .
T. IC. Gaponenkov (J. Gen. Chem. Russ., 1937, 7, 
1986—1991).—Sugar-beet protopectin, hydratopectin, 
araban, pectic acid, and galacturonic acid have been 
prepared, and certain consts. are recorded for the 
preps. R. T.

P h o to ch em ical decom position  of a lip h a tic  
aldehydes in  aqueous solutions.-—See A., I, 39.

K inetics of p o ly m eric  a ldehydes. IX . G ross 
co n stan ts  of th e  d isso lu tio n  p ro cess  of so lid  
polyoxym ethy lenes. K . P. J ung  and J .  L obering  
(Ber., 1937,70, [B], 2415—2427; cf. A., 1938, I I ,  4).— 
The rate of dissolution of solid polyoxymethylenes 
(I) is either cc the actual amount of suspended 
material or is const, over a portion of its to ta l course. 
The character of the process is determined by the 
magnitude of the solubility product of the suspended 
(I) in relationship to the consts. of the contributing 
reactions. H. W.

S y n th esis  of A ^-octadienal. G. Goethals (Bull. 
Soc. claim. Belg., 1937, 46, 409—422).—-Me A^-peri- 
tenoate reduced (Nar-MeOH) yields ?i-C5H 14'OH and 
Av-pentenol, which with S0C12 and C5H 5N in CH2C12 
yields A''-pentenyl chloride (I), b.p. 107—107-57755 
mm., converted (N al in COMe2) into AY-pentenyl 
iodide (II), b.p. 53-6720 mm. The Grignard com
pound, prepared from a m ixture of (I) and (II), is 
converted by acraldehyde into pentenylvinylcarbinol, 
b.p. 72-5—75-5710 mm., which is brominated (PBr3 
and C5H 5N) in light petroleum to octadienyl bromide, 
b.p. 72—'75710-5 mm. This, when heated with 
AgOBz in abs. E t20 , yields octadienyl benzoate, b.p. 
122— 13170-8 mm., hydrolysed (KOH-MeOH) to 
APt-octadienol, b.p. 88—90-5710 mm., oxidised 
(K2Cr20 7-H 2S 04) to  A^-octadienal, b.p. 77—797 
10 mm. (semicarbazone, m.p. 169-3—170°).

J . D. R.
P ro d u c ts  fo rm ed  d u rin g  th e  p re p a ra tio n  of 

k e ten . R. W. H ale (Nature, 1937, 140, 1017),— 
Traces of C10H 8 have been detected in  the COMe2 
condensate obtained during the prep, of keten by 
passing COMe2 over electrolytic Cu heated in a  S i02 
tube. L. S. T.

P h o to -o x id a tio n  of acetone v ap o u r.—See A.,
I, 39.

K eta ls  of h y d roxyke tones. I I .  A ceto in  k e ta l.
V. V. E vlampiev (J. Gen. Chem. Russ., 1937, 7, 
1579—1580).—COMe-CHMe-OAc, CH(OEt)3, and 
2J-C6H4Me-S0 3H yield > the keial, b.p. 88-5—90°/14
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mm., of acetoin acetate, converted by heating a t  80° 
with aq. Ca(OH)2 into acetoin Jcetal, b.p. 82-5°/23 mm.

R. T.
C onfigu ration  of c a rb o h y d ra te s  fro m  conduc t

iv ity  m easu rem en ts  in  b o ric  ac id  so lu tion . 
H. T. Maci*herson and E. G. V. P e rc iv a l  (J.C.S., 
1937, 1920—1927).—Conductivity measurements in 
H 3B 03 solution with a-methylglucopyranoside, 
2 : 3 : 6-tri- and 2 : 3 : 4 : 6-tetra-methyl-glucopyran- 
oses and -methylglucopyranosides, and sucrose show 
th a t the ring 0  has no effect on conductivity of H3B 0 3, 
and that, in the case of glucose, thé only OH groups 
with a positive effect are those a t  C(1) and C(2), thus 
confirming Bôeseken’s configuration (A., 1913, i, 
1147) for a- and ¡3-glucose. Depressions of con
ductivity are shown to be not anomalous by relative 
viscosities, which run parallel. In itial elevation of 
conductivity shown by ¡3-glucose may be due to the 
presence of small amounts of the straight-ehain 
aldehydic form. Contrary to Bôeseken and Couvert 
(A., 1921, i, 497), (3-ri-mannose shows a  fall in con
ductivity during m utarotation in keeping with its 
accepted c/s-configuration and confirmed by the 
initial depression, decreasing during mutarotation, 
given by 3 : 4 ; 6-trimethyl-a-d-mannose. a+R ham - 
nose shows a rise of conductivity during m utarotation 
in agreement with ira?is-configuration. The high 
elevation shown by a-methylmannofuranoside is 
attributed to proximity of the Pi and C(3) OH-groups 
to the side-chain • CH( 0  H  ) • CH 2 • Ô H ; y-methylglucos- 
ide, with three OH in proximity, gives a lower 
elevation, and y-methylgalactoside a depression. The 
group ■CH(0H)-CH2,0 H  alone has no effect on con
ductivity, since it is capable of free rotation, a-l- 
Sorbose gives an anomalous high elevation.

Results for OH-compounds in  general show no 
considerable rise in conductivity until four OH are 
present. H3B 0 3 m ay react with H 20  in solution
to give H[B(OH)4], the OH of which m ay be associ
ated with the H of the.org . OH-residue by OH- 
linkings. Increase in the no. of these decreases the 
negative charge on the B, thus increasing the ten
dency to  loss of H". The cis-OH a t C(3) and C(4) 
in pyranoses have no positive effect on conductivity. 
CiS-cycZoPentane-l : 2-diol gives an increase and cis- 
eycfohexane-l : 2-diol a decrease of conductivity, 
probably due to the OH being adjacent in the fiat 
five-C ring and not in the strainless six-C ring.

E. G. B.
M ech an ism  of fo rm a tio n  of su g a rs  fro m  fo rm 

aldehyde. S. A. B alezin  (J. Gen. Chem. Russ., 
1937, 7, 2099—2115).—Condensation of CH2O in 
presence of aq. Ca(OH)2 a t 40—45° gives chiefly 
aldohexoses; in addition HC02H, MeOH, and 
pentoses are formed. The yield of sugars is greater 
when glucose is present initially. The reaction is 
conveniently followed dilatometrically ; dissolution 
of the substrates is followed by a  rapid fall in vol., 
followed by a gradual rise, attaining a max. after 
105 min. a t 45°, and after 3 hr. a t 40°, and followed by 
a second fall in vol., lasting 7—10 min. Formation 
of sugars takes place during this period, and proceeds 
to  completion only when 6 mois, of CH20  are present 
per Ca". The induction period is greatly shortened

by addition of glucose or fructose, bu t not sucrose. 
Further incubation after completion of the period of 
sugar formation leads to decomp, of sugars, causing a 
further increase in vol. The apparent mol. w t.-tim e 
curves have the same shape as the dilatometer curves, 
whence i t  is concluded th a t an intermediate product 
of higher mol. wt. than hexose is being formed during 
the induction period, and decomposes to yield hexose 
in the succeeding period. R. T.

M icroanalysis  of c a rb o h y d ra te s  in  vegetab le  
su b stan ces .—See A., I l l ,  159.

N ew  p re p a ra tio n  of osones. R . W eid e n h a g e n  
(Z. W irts. Zuckerind., 1937, 87, 711—715).—Oxid
ation of sugars occurs almost homogeneously and 
leads mainly to  osones when a moderate excess of 
Cu(OAc)2 is used for a short time in EtOH or, prefer
ably, in conc. MeOH. Z-Sorbosone and Z-xylosone (I) 
are thus obtained in a t least 60% yield by direct 
oxidation of the respective sugars. The solutions of
(I) have the further advantage th a t they can be 
used directly without further purification or isolation 
of the osone for the addition of HCN in the synthesis 
of vitamin-C1 (II). This takes place almost quantit
atively, and the further operations can be so conducted 
th a t (II) is obtained in 42% yield calc, on the dis
solved (I). Of this 50% crystallises directly on concn., 
and further amounts can be obtained from the 
mother-liquors. The solid material is of 95% purity. 
¿-Xylosone is obtained hi 60% yield from ¡¿-xylose. 
In  contrast -with sorbose, the yields with the other 
hexoses attain  only 40 % ; this is reached by galactose, 
which under other conditions does not yield any 
osone. H. W.

C onversion  of u ro n ic  ac ids in to  co rresp o n d in g  
hexoses. I I .  C ata ly tic  red u c tio n  of th e  m e th y l 
e s te r  of 2 : 3 : 4 -trim eth y l-a -m e th y l-ti-g a lac t- 
u ro n id e . P. A. L ev e n e , R. S. T ipso n , and L. C. 
K r e id e r . I I I .  C ata ly tic  re d u c tio n  an d  de- 
ace ty la tio n  of th e  m e th y l e s te r  of a-m ethyl-tl- 
g a lac tu ro n id e  2 : 3  : 4 -tr ia c e ta te . P. A. L even e  
and C. C. Christman (J. Biol. Chem .,1937,122,199— 
202, 203—205; cf. A., 1937, II , 484).—II . The Me 
ester, [a]|7 +166-1° in H 20 , 4-155-9° in abs. MeOH, 
+142-7° in CHC13, +149-3° in  COMe2, +166-5° 
(const.) in n-HCI, of 2 : 3 : 4-trimethyI-a-methyl-cZ- 
galacturonide with H 2 and Cu chromite in MeOH 
a t 17574300 lb. gives a good yield of 2 : 3 : 4 -tri- 
methyl-rx-methyl-d-galactoside, m.p. about 30°, b.p. 
about 140° (bath)/0-3 mm., [a]“  +198-4° in H 20 , 
[a]”  +160-8° in  abs. MeOH, hydrolysed by n-HCI 
to 2 : 3 :  i-irimethyl-d-galactose, m.p. 82— 83°, [a]”  
+156° -> 119-1° in H 20  in 90 min.

I I I .  Hydrogenation (Cu chromite) of the Me ester 
of a-methyl-d-galacturonide reduces some of the OH, 
but th a t of the triacetate of this ester a t 175°/3000—- 
4300 lb. in MeOH gives a-methyl-d-galactoside. The 
Me ester of x-metbylaldobionide hexa-acetate is 
probably similarly reduced and deacetylated. 
Glucosides of uronic acids give no ppt. with boiling 
Ba(OH)2 solutions. R. S. C.

1 : 5 -A nhydride  of 2 : 3 : 4 :  6 - te tra m e th y l-  
g lucose-1 : 2-enediol [ 2 : 3 : 4 :  6 - te tra m e th y lo x y - 
g lucal]. M. L. W olfram and D. R . HtrsTED (J .
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Amer. Chem. Soc., 1937, 59, 2559—2561).— 1-Bromo- 
2 : 3 : 4 : 6-tetramethyl-a!-glucoso (prep, from the 
acetate and HBr in Ac20 -A c0H  a t 0°) with N H E t2 
in C6H 6 gives l-diethyIamino-2 : 3 :4 :  6-telramethyl-d- 
glucose, h.p. 62—65°/10-4 mm., m.p. 34°, [a]“  —2-8° 
in MeOH, [a]“  about —8° in saturated aq. H3B 0 3 
changing to +64-8° by hydrolysis of the N E t2 (reduces 
Fehling’s solution only after hydrolysis). W ith 
NaOH in dry dioxan-E t20  i t  gives 2 : 3 : 4 :  6-tetra- 
metliyl-1 : 2-d-glucoseen [-oxyglucal], b.p. 50—55°/ 
10-3 mm., 99-2—99-5°/4 mm., m.p. 12°, [a]?,0 +15° in 
H 20 , + 4° in CHC13, which reduces Fehling’s solution 
only after hydrolysis or when kept, absorbs 2 I  under 
W ijs’ conditions, and absorbs 4 I  from N aI0 3.

R, S. C.
G lycofuranosides an d  th iog lyco fu ranosides. 

II . C ry sta llin e  a-e thy lgalacto fu ranosides. J.W . 
Green  and E. P acsu (J. Amer. Chem. Soc., 1937, 
59, 2569—2570).—2% of a-ethylgalactofuranoside, 
m.p. 139—140°, is obtained from the mother-liquors 
from the (3-isomeride (A., 1937, II , 369). The struc
ture follows from the difference of its [a]™ (+92° in 
H ,0 ) from th a t of the (3-compound and from the rate 
of hydrolysis (k =  0-08) by 0-05n-HC1. R. S. C.

T ag a to se  an d  m e th y ltag a to s id e . (Mme.) Y. 
K iiottvxne and Y. Tom oda (Compt. rend., 1937, 205, 
736—738).—a-d-Tagatose (I), m.p. 162° (block), 
[“Ins —3-9° in H 20 , shows m utarotation which is 
not due to  the presence of galactose. (I) in MeOH a t 
28° with dry HC1 affords methyltagatoside, m.p. 128° 
(block), [a]“78 +56-8° in MeOH, which has no reducing 
properties and is hydrolysed by acid, but not by 
emulsin, to (I). (I) with boiling MeOH containing
HC1 gives mixtures of substances. J . L. D.

S tru c tu re  of tw o  so rb o se  p en ta -ace ta tes . G. 
Arragon (Compt. rend., 1937, 205, 735—736).— 
Sorbose tetra-acetate with Ac20  containing H 2S04 
a t —5° affords a sorbose penta-acetate (I), m.p. 95°, 
[“Ira —52-4° in CHCl,; with Ac20-ZnCl2 a sorbose 
penta-acetate (II), identical with th a t described 
previously (cf. A., 1933, 811), is formed. Hydrolysis 
of (I) and (II) affords sorbose ( I I I ) ; methylation of
(I), (II), and (III) gives the same methylsorboside.
(II) bu t not (I) shows a strong absorption band at 
2700 a . which is characteristic of CIO. (II) with 
H 2-R aney Ni in MeOH affords, after acetylation, 
J-iditol hexa-acetate; (I) does not react similarly, 
indicating th a t it probably has a pyranose structure.

J . L. D.
S y n th esis  of aldob ion ides. W. F . G o eb e l, 

R. E. R eeves , and R . D. H o tc h k is s  (J. Amer. Chem. 
Soc., 1937, 59, 2745).—The Me ester hepta-acetate of 
cellobiuronic acid or of the acacia aldobionic acid with 
HBr-AcOH gives the Me ester hexa-acetate, m.p. 
200°, [=i]r/ +99-4° in CHC13, and m.p. 201—202°, 
[a]“  +194-7°, of a.-bromo-4-fi-glucuronisidoglucose and 
Q>-$-glucuronisidoglucose, respectively. The latter 
with M e0H-Ag20  gives 6-$-glucuronisidomethyl- 
galactoside Me ester hexa-acetate, m.p. 134°, [a]j? 
+86-4°, Avhich is probably an a- and not, as expected, 
a ¡3-glucoside. R . S. C.

M ol. w t, of a ra b a n . T. K . Gaponenkov  (J. 
Gen. Chem. Russ., 1937, 7, 1729—1732).—The mean 
mol. wt. as determined by the osmotic pressure,

cryoscopic, terminal group, and viscosity methods is 
6328, 2522, 4970, and 1102. The terminal group 
method is the most trustw orthy; the high results 
given by the osmotic pressure method are ascribed 
to presence of low mol. wt. fragments in the sample, 
and the low results given by the other two methods 
are due to hydration of the araban mols., and to the 
non-applicability to araban of the Staudinger iq 
coeff. for cellulose. R. T.

P o ly sacch a rid es . XXVI. X ylan . R. A. S.
B y w a te r , W. N. H a w o rth , E. L. H ir s t ,  and S. 
P e a t  (J.C.S., 1937,1983—1988; cf. A., 1937, II , 277). 
—Earlier work has shown th a t xylan (I) consists of 
linked chains of xylopyranose units term inated a t one 
end by arabofuranose units. By treatm ent of (I) 
with 0-005n-HN03 partial removal of arabinose 
occurs, as shown by methylation and hydrolysis of the 
product (xylan A) (II) to a mixture of trimethyl- 
pentoses consisting of trimethylarabofuranose and 
trimethylxylopyranose. W ith 0-2% H 2C204, how
ever, (I) yields as arabinose-free xylan (III) which on 
methylation and fractionation gives a product (IV), 
[a]”  —91-2° in CHCI3[methylated (I) has [cpjp —98-3°], 
with viscosity <  and reducing power >  th a t of m eth
ylated (I). Hydrolysis of (IV) and fractionation gives 
a 7% yield of trimethylmethylxylopyranoside, corre
sponding with a chain length in (I) of 18—19 xylose 
units, in agreement with earlier work. (I), (II), and
(III) have the same chain length. (I) probably con
sists of prim ary chains, arabinose-(xylose)16_17-xylose, 
linked through the free xylose reducing group and an 
OH (possibly a t C(3) of a xylose residue) in a second 
chain. This link is relatively stable to alkaline methyl- 
ating agents and does not involve the arabofuranose 
unit since this functions as an end group. This 
linked chain structure is common to most polysac
charides. E. G. B.

R eactions re la tin g  to  ca rb o h y d ra te s  an d  poly
sacch arid es . L III . S tru c tu re  of th e  d e x tra n  
sy n th esised  by  th e  ac tio n  of Leuconostoc m esen -  
tcroides  on  su cro se . F . L. F ow ler , I. K . B ucjk- 
land , F . Brauns, and H. H ibbert  (Canad. J . Res., 
1937, 15, B , 486—497).—Dextran (I) (tribenzoate, 
[a]D +193-7° in CHC12-CHC12; triacetate', Me3 de
rivative (II), [ccji,1 +202-2° in CHC12-CHC12) is hydro
lysed by dil. H 2S 04 to glucose. Hydrolysis of (II) 
with MeOH-HCl gives 2 : 3-dimethyl-, 2 : 3 : 4 -  
trimethyl-, and 2 : 3 : 4 : 6-tetramethyl-methyl- 
glucoside in the ratio 1 : 3 : 1 .  (I) is thus probably a
polymeride of a pentaglucopyranose anhydride. 
One of the glucopyranose units is attached as a 
side-chain, the remaining four being most probably 
connected by linear linkings. Three of the linkings 
between glucopyranose units are of the 1 : 6 ty p e ; 
the remaining two are 1 : 4 or 1 : 6. The antigenic 
properties shown by (I) probably result from the 
presence of glucose side-chains. D. E. W.

C o m p ara tiv e  s tu d y  of so lu tio n s  of am ylose , 
am ylo p h o sp h o ric  ac id , an d  cellu lose.—See A.,
I, 79.

P la n t co llo ids. XLV. A lk a li-lab ility  as  a  
c h a ra c te r is tic  of s ta rc h  su b s tan ces . M. Samec 
(KoUoid-Beih., 1937, 47, 91—99; cf. A., 1937, II ,
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370).—Examination of the suitability of “ alkali- 
labihty ” (alteration of reducing power after trea t
ment with alkali) for characterising different starches 
and starch products shows a general, but not invariable, 
parallelism between the reducing power of the original 
and the “ alkali-labile ” substance, amounting to a 
const, ratio in the dextrin group. There is no rel
ation between alkali-lability and I  consumption.

F. L. U.
H igh ly  p o ly m erised  co m pounds. CLXXXII. 

[L iese r's  m ice lla ry  th eo ry  of cellu lose.] H .
Staudinger  (Ber., 1937, 70, [B], 2514— 2517).—In 
reply to Lieser (A., 1937, II , 179) it is considered th a t 
in the present condition of the investigation of cellul
ose (I) the conception of micelle should be confined 
to the solid state; the colloidal particles in dil. 
solutions of (I) and its derivatives are macromols. 
The cryst. portions of solid (I) are crystallites which 
have a mol. lattice. Such a crystallite can be re
garded as a micelle according to Nageli’s definition.

H. W.
H igh ly  p o ly m erised  com pounds. CLXXXI. 

S o lu tions of cellu lose. H. Sta u d in g er  and G. 
D aumiller  (Ber., 1937, 70, [J?], 2508—2513).—The 
vals, of K m x  104 are 4-2, about 5-5, 5-0, 8-0, 8-0, 
18—21, and 20, respectively, for cellulose (I) in 
NEt.j-OH, NaOH, and LiOH, Schweitzer’s reagent, 
Cu-(CH2*NH2)2 solution, Ca(CNS)2, H 3P 0 4, and 
H 2S04 a t 20°. The differences are much more marked 
than those observed with homopolar complex com
pounds in different homopolar media. This is as
cribed to the fact th a t (I) is present as alkoxide in 
alkali solutions, as oxonium salt in acids, and as Cu 
complex in solutions of Cu salts. I t  is further ob
vious th a t (I) is present similarly in all these solvents, 
since the simple relationships between the sp. vis
cosity of the polymeric-homologous celluloses in 
different media are inexplicable if  the condition 
is sometimes micellary and a t other times mol.

H. W.
H igh ly  p o ly m erised  co m pounds. CLXXX. 

D egree of p o ly m erisa tio n  of cellu lose in  d iffe ren t 
v a r ie tie s  of w ood. H. Sta u d in g er , E. D r e h e r , 
and I. J urisch  (Ber., 1937, 70, [5 ], 2502—2507).— 
The proportion of cellulose (I) and cellopolyoses (II) 
[(I) -j- hemicelluloses] in finely divided poplar, 
pine, silver fir, spruce, and beech is determined by 
extraction with EtOH, C6H 6, and E t20  for 15 hr., 
desiccation a t  about 50°/vac., and treatm ent of the 
residue with Schweitzer’s solution in absence of light 
and air. From this solution (II) are pptd. by Na K  
ta rtra te  and, after re-pptn., have degree of poly
merisation 900—1200, according to  the variety of the 
wood. They are therefore somewhat more complex 
than sulphite- and soda-cellulose. Treatm ent of 
wood with 40% NaOH gives only incomplete rupture 
of the linkings between (II) and the other constituents 
of the wood. Treatm ent of wood with Ca(HS03)2 
or NaOH gives (II) which are sol. in Schweitzer’s 
reagent and have degree of polymerisation 500— 
1000, mainly dependent on the nature of the bleach
ing process. Treatm ent of wood with dil. H N 0 3 
gives moderately complex (I), but the products ob
tained by use of HC1 in dioxan and; particularly, 
of H ,0  and E tO H  a t 185° are greatly degraded.

CI2-H 20  and other oxidising agents degrade (I), 
which, however, is little affected by 0-25% C102. 
Treatm ent of wood sawdust with 0-25% C102 and 
C5H 5N for 1—2 days causes removal of lignin to 
such an extent th a t the residual (II) are more or less 
completely sol. in Schweitzer’s reagent; the process 
is more rapid with aged than  with fresh sawdust. 
Determinations of the viscosity of (II) obtained in 
this manner show their degree of polymerisation to 
be similar to th a t of the fibre celluloses. H. W.

F la x  cellu lose. J . D ^ brovski and L. March
lew sk i (Bull. Acad. Polonaise, 1937, A, 201—216).— 
Flax and cotton cellulose behave identically when 
hydrolysed to  glucose by acid, methylated, acetylated, 
or converted into hydrocellulose (cf. Marchlewski 
et al., A., 1935, 913). The Ac derivatives of the 
two celluloses are similar in [a], t], and -Cu no., which 
vary according to the method of p rep .; small tq is 
correlated with large Cu no. The Me and Ac deriv
atives show continuous absorption in the ultra-violet; 
the hydrocelluloses show slight selective absorption in 
NaOH, increasing with time of contact. Hydrolysis 
of both celluloses gives solutions the [a] of which, 
originally high, decreases until about in accord with 
the amount of sucrose determined by B ertrand’s 
method. R. S. C.

B eech w ood (jVagus silva tica). E. Sch m id t , 
W. J a nd ebeur , M. H eck er , E. Coffa ri, and E. J . 
Stoetzer [with K. Mein e l ] (Ber., 1937, 70, [B], 
2345—2360).—The successive action of C102 and 
CbH 5N  on heech wood transforms the lignin into sol. 
compounds and leaves the skeleton substance (I), 
about 77% of the wood, which consists of cellulose
(II), xylan acetate, and the freely sol. polymeric 
carbohydrates. Treatm ent of (I) with 0-04—0-2% 
NaOH leaves an insol. product (III) consisting of (II) 
and deacetylated xylan (IV). (II) is obtained by the 
action of 5% NaOH containing NaCl on (III). I t  
contains 0-282% C02H, in agreement with observ
ation on native cotton cellulose and native 5-cellulose 
(from sucroso and B. xylinum). I t  also contains 
0-197% OMe, and since 0-199% OMe is equiv. to
0-282% C02H, i t  follows th a t each chain of (II) 
contains 96 C6 individual links. The composition 
of (III) is invariable and independent of the age and 
origin of the investigated wood. (I ll)  constitutes 
about 57% of the wood and contains 78-4% of (II) 
and 21-6% of (IV) corresponding with the ratio 
(C6H 10O5)3 : (CgHgOJi. ( I ll)  contains 0-661% C 02H, 
which corresponds with 2-04% of C02H  in (IV), which 
therefore contains 16 C5 individual links in its cham. 
In  isolated (IV) 1-88% of C02H  is observed, so th a t 
the m aterial is not completely stable towards 5% 
NaOH, though stable to  the 0-2% solution. (I ll)  
of every age and from every source contains 0-466% 
of OMe, which is stable towards NaOH, and hence is in 
ether-like union. This corresponds with the presence 
of 1-44% of OMe in (IV), whereas 1-35% is found in 
the isolated material. 0-466% OMe and 0-661% 
C02H  are equimol. The criteria of native com
position are observed in (II) and (III) only when the 
wood is healthy. Wood badly damaged by frost 
contained >0-282%  C02H  and had the composition 
(C6H 100 5)2.86(C5H 80 4)1. Xylan, with 2-04% C 02H,
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appears to be the carrier of the ester-like Ac group 
.of beech wood, and since the integral relationship, 
xylose anhydride : Ac =  1 : 1, is established, the 
expression (C6H 10O5)s,(C5H 7O4Ac) is obtained for (I), 
This appears characteristic of all cell walls of beech.

H . W.
H igh ly  p o ly m erised  com pounds. D e te rm in 

a tio n  of th e  v iscosity  of cellu lose n itra te s .  H.
Staudinger and M. Soektn (Ber., 1937, 70, [jB], 
2518).—A mathematical extension of published work 
(A., 1937, II , 447). - H. W .

A dditive com plexes of h y d ro g en  p erox ide  w ith  
o rg an ic  com pounds. J . H. K re p e lk a . and R. 
B uksa (Chern. Listy, 1937, 31, 447—455).—Crystal 
hydrate H 20  m ay be replaced by H 20 2, by dissolving 
the substance in H 20 2 a t low temp., and pptg. with 
E tO H -E taO. The following complexes are described : 
(CH2)fiN ,,l-5H 20 2, CH,(C0-NH-NH2)2,H .0 „  
HCÔ2k , H 20 2!cHM eCl-C02Na,H 20 2; “ “ 
quinine,H2S04,2-5H20 2,H20 ,
quinine,2HCl,l-5H20 2,H20 , NH2,CH2,C02H,1-5H20. 
The stability of these compounds varies approx. 
parallel with their basicity. R. T.

M éthy la tion  of g lucosam ine . W. 0 . Cu tler , 
W. N. H aworth, and S. P eat (J.C.S., 1937, 1979— 
1983).—Reduction of the activity of N H, by sub
stitution is necessary to avoid decomp, of glucosamine 
(I) during méthylation. GHPh'., m.p. 150° (decomp.), 
and o-hydroxy- and p-methoxy-benzylidene deriv
atives of " (I) cannot be m ethylated in aq. alkaline 
solution owing to decomp, to (I) and PhCHO etc. 
The penta-acetate (II) of (I) with Me2S 04 in NaOH 
yields N-acetyltrimethyl-$-mcthylglucosaminide (III), 
m.p. 195°, [a]o +19-6° in CHC13, [a]i° -29 -0° in 
H 20 , [a]|,0 —13-1° in dry MeOH, obtained in better 
yield from acetobromoglucosamine hydrobromide by 
conversion into the P-methylglucoside, and acétyl
ation to l$-acetyltriacetyl-$-methylglucosaminldc, m.p. 
159°, [a]”  —21-0° in MeOH, followed by méthylation. 
(HI) is converted by 5%  HC1 into trimcthylglucos- 
arnine hydrochloride, decomp. 210°, [a]$ +56-8° in 
MeOH, m utarotating in H„0, [a]“  +49;2?r>  +99-4°. 
W ith 2% H C lin  MeOH, (III) yields N-acetyltrimethyl- 
<t-methylglucosaminide (IV), m.p. 150°, [a]„ +120-0° in 
CHCl;i, [=c]b° +104-3° in H 20 , [a]2»1 +135-0° in dry 
MeOH. W ith boiling 7% HC1 in MeOH, (III) and
(IV) both give trimethyl-oi-methylglucosaminide hydro
chloride (V), decomp. 237°, [a]i° +129-6° in H 20 , 
[“Id +113-6° in MeOH, which with NaHCOs gives the 
free amine, [a]|? +169-S° in dry MeOH, from which
(V) is regenerated by boihng with 2% HC1 in MeOH. 
The «-configuration of (V) and (VI) is shown by their 
acétylation to (IV). E. G. B.

A ction  of so d iu m  glycocholate  on  fa tty  ac ids 
an d  so ap s . I . D isso lv ing  ac tio n  of glyco
ch o la te . K . H olwerda  (Biochem. Z., 1937, 294, 
372— 389; cf. Verzâr and Kuthy, A., 1929, 1194).-— 
The am ount of saturated fa tty  acid (I) brought into 
aq. solution (P 04 buffer) by a fixed amount of Na 
glycocholate (II) a t ])H 6-0—6-2 and 18—20° [octoic 
acid (III) a t  37°] decreases greatly as the C chain of 
(I) lengthens, the approx. max. no. of mois: of (H) 
required for dissolving 1 mol. of (I) being : (III) 
<0-35, deeoic <0-75, undecoic <2-2, lauric <2-5,

-myristic < 7 , palmitic <10. The length of the chain 
directly affects the stability and composition of the 
association product, increasing length of chain tending 
to increase this stability and consequently to  increase 
the am ount of (I) held in solution. Opposed to this 
tendency, however, is the more powerful indirect 
effect of decreasing solubility of (I) in H 20  (or H 20  +  
buffer) as length of chain increases. W. McC.

C ry sta llin e  an h y d ro u s an d  m o n o h y d ra ted  
d i-g lu tam ic  ac id . M. S. D u n n  and M. P. Sto d 
dard (J. Biol. Chem., 1937, 121, 521—529).—Na 
¿-glutamate and NH 4C1 a t 230—235° give a product 
(containing tZZ-pyroglutamide and dZ-2-pyrrolidone- 
carboxylic acid), which with, boiling 6n-HC1 gives 
4§glutamic acid (I). Crystallographic data are given 
for the monohydrate of (I), distinguishable micro
scopically from the anhyd. fo rm ; the existence of 
the two forms may explain previous discrepancies in 
solubility data  (A., 1934, 139). E. W. W.

O xidation  of cyste ine  in  lion-aqueous m ed ia .
‘ ‘ S u lphen ic  ac id  ' '  a s  p r im a ry  o x idation  p ro d u c t.
G. T oennies (J. Biol. Chem., 1938, 122, 27—47).— 
Bu^OH is the best medium for the demonstration of 
the “ sulphenic acid ” among the S-containing 
products which are pptd. from cysteine perchlorate 
solutions by the action of H 2S20 8. The “ sulphenic 
acid ” is present in variable amounts. P . G. M.

R eactions of se m im e rc a p ta ls  w ith  am ino- 
co m pounds. M. P. Schubert  (J. Biol. Chem., 
1937, 121, 539—548; cf. A., 1936, 824).—The OH 
of OH-CH2-S-CH2-CO-NHPh (I) reacts with NH 2- 
compounds to form aminomethyl thioethers. W ith 
2 : 4 :  1-(N02)2C6H 3-NH-NH2 in AcOH, 2 : 4-dinitro- 
phenylhydrazinomethyUhiolacelanilida, m.p. 125—127°, 
is formed. NHPh-NH2, (I), EtOH , and aq. KOAc 
yield phenylhydrazinobismethylthiolacetanilide, 
NHPh-N(CHvS-OH2-CO-NHPh)2, m.p. 120-122°. 
W ith C5TTu N in EtOH, piperidinomethylthiolacet- 
anilide, m.p. 60—61° (hydrochloride, m.p. 180— 182°), 
is formed, and with glycine, carboxymethylaminobis- 
methylthiolacetanilide, m.p. 109°, o-NHo'G^H^-COoH 
yields o-carboxyphenylaminomethylthiolacetanilide, 
m.p. 146—148°. These compounds behave as if 
dissociated in E tO H ; thus they react readily with I, 
and all, like SH*CH2-CO<NHPh itself, with HgCl2 in 
OH, give the compound
Hg[S-CH2-CO-NHPh],,HgCl2. The reported form
ation of an additive compound of cysteine and AcC02H 
is not confirmed. In  CSH 5N a compound (II) (Zn 
-derivative, C6H 70 4NSZn,3H20) is obtained of com
position varying between th a t of 
C 02H-CMe(0H)-S-CH2-CH(NH2)-C02H  and
C02H -C M e < |^ £ > C H -C 0 2H  (III), which with
C5H 5N yields the' C5H 5N  salt, m.p. 100—101°, of
(III). The reported prep, of an Ac, derivative is not 
confirmed. In  Ac20 -A c0H -C 5H §N, (II) gives the 

-A c^derivative (IV), m.p. 225—226°, of (III), with the 
■ GsH 5N  salt; m.p. 160—162°, and the anhydride, m.p. 
134— 136°, of (IV). o-CGH,Me-NH2 gives the a-Muid- 

-ide of (IV). a-C10H 7’NCO and (II) form the compound 
C17H 1g0 6N2S: AcC02H  and SH-CIL-CO..H give

.S-carboxyniethyl-a-thiol-lactic acid, m.p. 112—113°;
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this with a -C10H 7*NCG yields a-thiolacetic acid S-carb- 
oxy-a! -naphthylamide,. The compound of 
SH-CH2-C02H and BzCHO (A., 1936, 55) w ith AcOH-
NaOAc yields the compound C H B z< ^g ^^> C H 2,
m.p. 93—94°. E . W. W.

Iso m eric  am y lca rb am id es  an d  d eriv ed  b a r 
b ita ls . J . S. B uck  and A. M. H jo rt  (J. Amer. 
Chem. Soe., 1937,59, 2567—2569).—The following are 
prepared. tevt.-Butyl-aceta?nide, m.p. 134°, and -inal- 
onic acid, m.p. 156°; dl-sec.-amyl-, m.p. 144°, a- 
ethyl-n-propyl-, m.p. 193°, dl-sec.-isoarayZ-, m.p. 200°, 
and -$-methyl-n-butyl-carbamide, m.p. 125°; dl-sec.- 
isoamyl-, m.p. 216°, (i-methyl-iso-, m.p. >285°, and 
-n-butyl-amine hydrochloride, m.p. 180°; 5 :  5-di-
ethyl-l-n-, m.p. 36°, -iso-, m.p. 78°, -sec.-, m.p. 35°, 
-sec.-iso-, m.p. 132°, and -tert.-amyl-, m.p. 75°, 
-l-t/.-ethyl-n-propyl-, m.p. 85°, -fi-methyl-n-butyl-, m.p. 
76°, and -fi-methyliaobutyl-barbituric acid, m.p. 112°. 
The min. hypnotic and lethal doses of the carbamides 
and barbiturates are listed. R. S. C.

P h o sp h in e  and  a rs in e  dei'ivatives of s ilv e r and  
au ro u s  h a lid es .—Sec A., I, 65.

C om pounds of p la tin u m  w ith  u n sa tu ra te d  
h y d ro ca rb o n s  of th e  ethylene se r ie s .—See A., 
I , 43.

Tw o reac tio n s  fo r detec tion  of cyciopentadiene.
A. P. T erentiev  and M. I . I vanova (J. Gen. Chem. 
Russ., 1937, 7, 2087—2091).—The gas is passed into 
a solution of 30 g. of Hg(NO.j)2 in 100 ml. of dil. 
HNOa ; a turbidity  is obtained in presence of <0-25 
mg. cycZopentadiene (I). Aromatic hydrocarbons, 
CMe2:CH2, (CHMeI)2, and (CH2!CH')2 do not interfere, 
but C2H 2 gives a similar reaction. Alternatively, 
the gas is passed into 0-25% p-benzoquinone in EtOH, 
and a few drops of 10% KOH are added ; a blue color
ation appears in presence of 5 mg. of (I). C2H2 does 
not interfere. R. T,

C rack in g  of d icyciopenty l in  p resen ce  of an 
h y d ro u s  a lu m in iu m  ch lo ride . J . K . J itr ie v , 
R. J . Levin a , and M. I. Spektor  (J. Gen. Chem. 
Russ., 1937, 7, 1581— 1586).—The products obtained 
by heating dicyciopentyl with A1C13 a t 170—290° 
contain cycZohexane about 35, q/c?opentane 46, and 
paraffin hydrocarbons 18-5%. R. T.

C on tact tra n s fo rm a tio n s  of S-cyciohexyl-A"- 
b u tin e . R. J . Levin a  and A. I. I vanov (J. Gen. 
Chem. Russ., 1937, 7 , 1866—1867).—S-cycZoHexyl- 
Aa-butene and Br in E t20  give a.$-dibromo-8-cyclc- 
hexylbutane, b.p. 155°/13 mm., converted by heating 
with NaNH2 a t  160° into S-c?/dohexyl-A“-butine. 
This yields PliBu“ and butylc?/c/ohexanc when heated 
with P t on C. R. T.

1 : 4-B isd iphenylm ethylenecyciohexane. S ta b 
ilisa tio n  of lin k in g s  in  r in g s . G. W it t ig  and 
H . P o o r  (Ber., 1937, 70, [B\, 2485—2491).—I  : 4- 
Bisdiphemjlmeihylenecyc\ohe:mne (I) is much more 
stable towards heat and alkali metals than  is its 
acyclic analogue aai£-tetraphenyl-A“‘-hexadiene, the 
hnking becoming stabilised by being involved in 
a ring. Terephthalic acid, purified through the E t2 
ester, is sm oothly hydrogenated to a m ixture of the

cycZohexane-1 : 4-dicarboxylic acids when the sus
pension of its K  salt in H 20  is hydrogenated under 
pressure in presence of a Ni-Co-Cu catalyst a t  320°. 
Me2 trans-cyclohcxanc-1 : 4-dicarboxylate in E t20  
is transformed by LiPh into trans-1 : 4-dihydroxy- 
diphenylmethylcyclohexane (II), m.p. 252—253-4°. 
cis-1 : i-Dihydroxydiphenylmethylcyclohexana (III), 
m.p. 195— 196°, is derived similarly from the corre
sponding cis-ester. (II) is converted by boiling MeOH 
containing a little H sS04 into trans-1 :4 -dimethoxy- 
diphenylviethylayclohexane, m.p. 3053-—07°, converted 
by K -N a followed by MeOH and H 20  into trans- 
1 : ‘i-dibejizhydrylcyclohexane (IV), m.p. 248—250°; 
analogous methods do not lead to  the isolation of 
cis-1 : ‘i-dimethoxydiphenylmethylcyclohexane, m.p.
174— 176°, which is obtained from (IH) and K  
phenylisopropyl and is transformed by K -N a into 
cis-1 : i-dibenzhydrylcyc]ohexane, m.p. 224—225°. (II) 
or (III) with HC1 in boiling AcOH affords (I), m.p. 
258—260°. This is converted by K -N a in dioxan 
into (IV) in 70% yields, with unidentified hydro
carbon fractions, m.p. 146—147° (V), and m.p. 
104-3—106°, respectively. For purposes of compari
son Me2 aa'-dimethyladipate (mixture of isomerides) 
is converted by LiPh into a mixture, m.p. 219—223°, 
of the stereoisomeric ciZ,-dihydroxy-aciXX,-tetraphenyl- 
$z-dimethylhexanes, which is dehydrated to  aat^- 
tetraphenyl-$s-dimcthyl-t\a€-hexadiene, m.p. 145— 146° 
[not identical with (V)]. This is converted by K -N a 
in E t20  followed by EtO H  into CPh2ICMe2 or followed 
by CO, into yy-diphenyl-Q-viethyl-lSP-butenoic acid, 
m.p. 119—121°. II. W.

O xidation  of h y d ro ca rb o n s  in  th e  v ap o u r 
p h ase . I . A ro m a tic  h y d ro c a rb o n s . I I .  
H y d ro a ro m atic  h y d ro c a rb o n s . J . K. C how diiuiiy 
and M. A. S aboor (J. Indian Chem. Soe., 1937, 
14, 633—637, 638—643).—!. Oxidation of C10H 8 
using as catalyst V2Orj, Sn vanadate, Mn vanadate, 
Sn and V oxides, and Ni and A1 oxides, gives phthalic 

’(I) and maleic (II) anhydrides with small amounts of 
1 : 4-naphthaquinone, BzOH, and C10H 7-O H ; the 
greatest activity is shown by mixed Sn and V oxides, 
and Sn vanadate. Phenanthrene is similarly oxidised 
to (I), with small quantities of (II), naphthalic 

•anhydride, benzoquinone, and phenanthrol. The 
mechanism of the oxidation is suggested.

II . cycZoHexane is oxidised to  MeCHO, acralde- 
hyde, AcOH, AcC02H, and some peroxides ; temp, 
and flow of air influence the nature and yield of the 
products. Similar oxidation decahydronaphthalene 
gives (I) and (II), CH,(C02H).„; naphthaquinone, 
and CH20 . “ “ F. R. S.

A lky lation  w ith  a  h y d ro g en a tin g  ca ta ly s t.
V. I. K om arew sky (J. Amer. Chem. Soc., 1937, 
59, 2715—2716).—Passage of C2H 4 and C6H 6 over 
Ni-Al a t 350° gives PhMe (5%), C10H 8 -f  Ph2 (2%), 
and some H 2, CHt , and C2H 6; C6H 6 alone gives only 
a little Ph2 and traces of H2; the alkylation is 
thus due to  formation of P hE t, which is known 
to decompose under the experimental conditions. 
C2II4 and cycZohexane (I) over Ni-Al a t  300° give 
PhMe (5%), CH4, H 2, and C2H 6 ; since (I) alone gives 
C6H 6, the alkylation is preceded by  dehydrogenation.
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C2H4 alone gives C, H 2, CH4, and C2H 6. Olefines 
are not formed in any of the reactions. R. S. C.

C ontact iso m érisa tio n  of ethy len ic h y d ro 
ca rb o n s . R. J . L evina  (J. Gen. Chem. Russ., 
1937, 7, 1587—1593).—Allylbenzene and o-, m-, 
and p-allyltoluene yield the corresponding propenyl 
derivatives when passed over fioridin a t  220—225°. 
Under such conditions, (CH2:CMe-CH2*)2 gives 
(CMc2:CH-)2, and diallyl gives (CHMo!CII-)2.

R. T.
L iqu id -phase  reac tio n s  a t  h ig h  p re ssu re s .

I I .  P o ly m e risa tio n  of e thy lenes. R. H. Sapiro , 
R. P. L in stea d , and D. M. N ew itt  (J.C.S., 1937, 
1784— 1790).—Substances, Ar-CR!CH2, but not 
Ar'CRICHR, are readily polymerised a t  100—150°/ 
5000— 10,000 atm . in absence of catalysts. The 
behaviour of CPhMe!CH2 is studied in detail a t 2000—
10.000 atm . : a t  100° up to 85% of polymeride (I) 
of mean mol. wt. 5400—5800 is formed, with very 
little lower polymeride; raising the temp, decreases 
both the yield and mol. wt. of the high polymeride 
and gives increasing amounts of lower polymerides ; 
(I) is partly depolymerised a t 125°. The unsaturated 
dimeride cannot be polymerised. Two modes of 
polymerisation are thus proved, viz., formation of 
(I) (main reaction a t 100°) and of lower polymerides 
(significant a t 125°). Dry HC1 favours formation 
of lower polymerides, but not of (I) ; Bz20 2 dimin
ishes formation of both. ZnCl2 causes absence 
of (I) and formation of 90% of lower polymerides. 
Pouring (I) in C0H c into MeOH ppts. i t  as fibres, 
but it is mainly hemicolloidal. A t 100— 150°/5000—
10.000 atm . CPhMeiCH, gives only traces of dimeride, 
and CH2Ph-CH2-CH;CH2 is almost unchanged. 
CMe2!CHMe gives no polymeride. CPh2!CH2 gives 
35% of saturated (Br) dimeride, m.p. 100— 105°. 
At 125°/5000 atm . a-C10H 7-CMe!CH2 gives 1-9% 
of penta- to hcxa-ineride, but a t 10,000 atm . affords 
58% of ( ? amorphous) 'polymeride, sublimes a t about 
320° (decomp.) in a sealed tube, readily hydrolysed;
0-25% of dry HC1 does not accelerate this reaction.

R. S. C.
E ffect of oxygen an d  red u ced  n ick e l on th e  

ca ta ly tic  ac tio n  of h y d ro g en  b ro m id e  on th e  
iso m érisa tio n  of iso stilb en e  to  s tilb en e . Y.
U rushibara  and O. Simamttra (Bull. Chem. Soc. 
Japan, 1937,12, 507—509).—A direct influence on the 
isomérisation of isostilbene to stilbene is not exerted by 
0 2 or reduced Ni, but they co-operate with HBr, 
which is inactive by itself, in accelerating the change. 
I t  appears probable th a t in the presence of 0 2 or Ni 
an  active catalyst is formed from HBr. H. W.

D issocia tion  of hexa-p -a lky lpheny le thanes.
M. F. R oy and C. S. Marvel (J. Amer. Chem. Soc., 
1937, 59, 2622—2625; cf. A., 1937, II , 373).—The 
% dissociation of compounds, C2(C6H4R-p)6, is 
found by the magnetic method to be R  =  E t 3-5, 
P r“ 4-2, Pr0 4-5, Bu“ 4-9, CHMeEt 5-9, and Bu*3 6-7. 
The increase in dissociation with increasing mol. wt. 
and branching of the chain is contrary to electronic 
ideas of Ingold. R. S. C.

P h o to sen sitiv e  n itro -co m p o u n d s . N. N. Voro- 
schcov and V. V. K ozlov (Prom. Org. Chim., 1937,

4, 399—406).—The work of the authors (1921—1937) 
is reviewed. , R- T.

M ech an ism  of M . I . K onovalov’s re ac tio n . I. 
A. I. T itov (J. Gen. Chem. Russ., 1937, 7, 1695— 
1703).—PhMe and N 0 2 yield mixtures of CHPh(N02)2, 
CH2Ph’N 0 2, C6H4Me-N02, and BzOH, the yields and 
relative proportions of the products varying according 
to the temp, and duration of the reaction, and to the 
[N 02]. Analogous results are obtained with PhMe 
and HNOj (d 1-4). The mechanism of the reaction 
is discussed. R. T.

Iso m erisa tio n  in  c rack in g  of h y d rin d en e  w ith  
a lu m in iu m  ch lo rid e . M. B. T urova-Pollak and
F. I. P odolskaja (J. Gen. Chem. Russ., 1937, 7, 
1738— 1741).—Hydrindene yields cycfopentane de
rivatives and methyldicj/cfopentane when heated with 
A1C13 a t 170—230°. R. T.

C yclisation  of d ieneynes. IV. trans-1 : 2-Di- 
a lk y lo c tah y d ro n ap h th a len e  d e riv a tiv es . G. A. 
N esty  and C. S. Marvel. V. H ydrophen- 
a n th re n es . P. S. P in k n e y , G. A. N esty , D. E. 
P earson , and C. S. Marvel. F u sed  r in g  sy s tem s 
f ro m  dieneynes. V I. L im ita tio n s  of th e  cyclis
a tio n  reac tio n . P. S. P in k n e y  and C. S. Marvel 
(J. Amer. Chem. Soc., 1937, 59, 2662—2665, 2666— 
2668, 2669—2672; cf. A., 1936, 313).—IV. Syntheses 
of Irans-1 : 2-dialkyloctahydronaphthalenes are de
scribed, the ira?w-structure being inferred from the 
resistance of the products to dehydrogenation. Addi
tion of MgEtBr and then of COPr“2 to 1-acetylenyl- 
cycfohexan-l-ol gives a.-l-hydroxycyclohexyl-y-n-j)ro- 
pyl-Ax-hexinen-y-ol (I), m.p. 65—67°, dehydrated 
by K H S04 a t 190—200° to o.-A1-cyc\ohexe)iyl-y-n- 
propyl-\\-hex-Av-en-Aa-inem, b.p. 98—100°/2 mm. 
(oxidises in air). This is hydrogenated (P t0 2; 
3 atm.) in EtO H  to a-cydohexyl-y-n-propyl-n-hexane, 
b.p. 83—85°/2 mm., and is cyclised by H C 02H to 
1 - keto - 4 - ethyl - 3-n - proprjl - 1 : 2 : 5 : 6 : 7 : 8 : 9 : 1 0 -  
octahydronaphthalene, b.p. 107—108°/2 mm. (2 : 4- 
dinitrophenylhydrazone, m.p. 168—169°), converted 
by Zn-Hg-HCl into l-ethyl-2-n-propyl- 
3 : 4 : 5 : 6 : 7 : 8 : 9 :  IQ-octahydronaphthalene (II), 
b.p. 89—90°/2 mm., obtained also in poor yield from 
(I) by Zn-Hg-HCl. P t0 2-hydrogenation of (II) 
gives l-ethyl-2-n-jyropyldecahydronaphthalene, b.p. 79— 
89°/2 mm. Similar reactions starting from COBu“2 
give a-l-hydroxycyclohexyl-y-n-bulyl-Aa-heptinen-y-ol, 
m.p. 71-5—72-5°, a.-A1-cyc\ohexenyl-y-n-butyl-n- 
hept-Av-en-Aa-inene, b.p. 112— 113°/2 mm., a- 
cyclohexyl-y-n-butyl-n-heptane, b.p. 95—96°/2 mm., 
\-ke to -4 -n -p ro p y l-S -n -b u ty l-\: 2 : 5 : 6 : 7 : 8 : 9 : 10- 
octahydronaphthalene (III), b.p. 128—131°/2 mm. 
( 2 : 4 -dinitrophenylhydrazone, m.p. 156— 157°), 1-n- 
propyl - 2 -11 - butyl - 3 : 4 : 5 : 6 : 7 : 8 : 9 : 10 - octahydro - 
naphthalene (IV), b.p. 109—110°/2 mm., and 1-n- 
propyl-2-n-butyldecahydronaTphthalene, b.p. 98— 100°/2 
mm. The position of the ethylenic linking in the 
C10H j6 derivatives is determined by ozonisation 
of (III) in CC14 to Bu°C02H  and 2-n-butyrylćyclo- 
hexane-l-carboxylic a-cid, b.p. 165— 170°/2 mm. With 
Se a t 365—390° (II) and (III) give blue liquids, 
containing Se, showing none of the ultra-violet absorp
tion bands of C10H 8 derivatives, but showing bands a t
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260, 267, and 273 mu.., characteristic of compounds 
having fused C6H 6 and alicyclic rings.

V. Phenanthrene derivatives are obtained, but not 
always in good yield, and sometimes cyclisation 
fails. Di-A^ci/cZohexenylacetylene (1), b.p. 105— 
110°/l-5 mm., m.p. <  room temp., is obtained in 
88% yield from di-l-hydroxycycZohexylacetylene (II) 
by K H S04 a t 200—205°. W ith Zn-Hg-HCl (II) 
or (much less readily) (I) gives A11;12-dodeca- 
hydrophenanthrene, which gives with Se a t 300— 
335° im?w-ci5-octahydrophenanthrene, b.p. 94—95°/
1-5 mm. The H 8-compound is oxidised to o- 
C6H4(C02H )2 and absence of aa-pentamethylene- 
homophthalic acid indicates absence of the spir- 
ane. l-PhenylacetylenylcycZohexanol (prep, from 
CPh:C*MgBr and cycZohexanone in 66% yield) with 
PC15 gives 75% of phenyl-A1-c7/cZohexenylacetylene, 
b.p. 117— 118-5°/l-5 mm., which with H C 02H  or 
AcOH gives CH2Ph A1-cyc?ohexenyl ketone (semi- 
carbazone, new m.p. 170—171°) and no cyclic pro
duct. The ketone with H 2-R aney Ni gives k[3- 
dicycZohexylethyl alcohol; similar reduction of 9- 
keto-A11:12-dodecahydrophenanthrene gives tetra- 
decahydrophenanthr-§-ol, b.p. 122— 125°/I -5 mm. 
W ith H 2-P tO ,-P t-black a t 40—50 lb. in AcOH (II) 
gives ap-di-l-hydroxycycZohexylethylene, m.p. 154— 
155°, but in H B r-E tO H  gives a$-dicyclohexylethane, 
m.p. 128—129°.

VI. The following reactions and those previously 
reported indicate the following necessities for ring 
formation from compounds containing CiC'CiC. At 
least one terminal C must carry a H ; substitution 
must be sufficient to repress the rate of polymerisation; 
the C!C may not be part of an aromatic ring; one, 
bu t not both, of the unsaturated linkings may be 
conjugated with an aromatic ring. «/ctoPcntanone 
and (:C-MgBr)2 in E t20  give 77% of di-l-hydroxy- 
cyclopentylacetylene (I), m.p. 107— 108°, and traces of
l-acetylenylcyc\opentanol (II), m.p. 20°, b.p. 65— 
65-5°/16 m m .; (•C,MgI)2 gives only 42% of (II) and 
much cj/cfopentylidenecycfopentanone. W ith K H S04
(I) gives di-bl-cyclopentenylacetylene, m.p. 58-5— 
60°, hydrogenated to a$-di(syc\opentylethane, b.p.
109—110°/17 mm. W ith Zn-Hg-HCl (I) or (II) 
gives a little 1 : 2 : 3 : 3 o : 4 : 5 : 6 : 7 : 8 : 8 b-deca- 
hydro-as-indacene (III), b.p. 107—108°/17 mm.,

reduced by H 2-R aney Ni to 
dodecahydro-&s-indacene, b.p.
106—108°/18 mm. Only tars 
are obtained from (I) and (II) 
by H 2S04 and AcOH or 
H C 02H. 1 - HydroxycycZo - 
pentyl - 1' - hydroxyq/cZohexyl - 
acetylene and Zn-Hg-HCl give 

3 a : 4 : 4a : 6 : 7 : 8 : 9 : 96 - oetahydro - a - naphthindane. 
1 -Hydroxy-1 : 2 : 3 :  4 -tetrahydronaphthyl- V-hydroxy - 
cyclo hexylacetylme (prep, from 1 -acetylenylq/cZohexan- 
ol and 1-ketotetrahydronaphthalene), m.p. 85—95°, 
unstable, with K H S04 gives bl-cyclohexenyl-Z : 4-di- 
hydro-l-naphthylacetylene, b.p. 170—172°/2 mm., 
which gives tars with acidic cyclising agents, but with 
Zn-H g affords 1 : 2 : 2a : 3 : 4 : 5 : 6 : 6a  : 7 : 8-deca- 
hydrochrysene, b.p. 140—144°/l-5 mm., not converted 
into chrysene by Se. D i-3 : 4-dihydro-l-naphthyl- 
acetylene, m.p. 120—121°, obtained directly from 

c*** (a ., n .)

(:C-MgBr)2 and the ketone, could not be cyclised. 
COBu^-CH2Ph leads to 8t)-dibenzylidene-<xK-dimethyl- 
bS-noninene, b.p. 179—180°/2 mm., which could not 
be cyclised. R. S. C.

O x id atio n  of an th racen e  an d  m e th y lan th rac en e  
b y  ch ro m ic  acid  an d  by  d ilu te  n itr ic  ac id . M. A.
I l j in s k i  and E. S. P okrovskaja  (Compt. rend. Acad. 
Sci. U.R.S.S., 1937, 17, 111—115).—Variations in 
vais, obtained when anthracene (I) is determined in 
presence of methylanthracene (II) by Cr03 oxidation 
are caused by variations in concn. of solvent AcOH. 
In  conc. AcOH, some methylanthraquinone (III) is 
formed, and there is considerable destruction of the 
anthracene nucleus. In  aq. AcOH suspension, 
anthraquinone and (III) are, however, extremely 
stable. In  dil. HNO.,, (I) and (II) give only impure 
products. E . W . W .

H om ologues of p a ra -a n th race n e  : p o ly m erid es  
of 9 -m eth y l- an d  9 -e th y l-an th racen e . A. W il l e - 
mart (Compt. rend., 1937, 205, 993—994).—9-Methyl- 
and 9-ethyl-anthracene in E t20  yield, on irradiation 
with the light of a Hg-vapour lamp, polymerides of 
high m.p., which when heated to  the m.p. regenerate 
the original hydrocarbons. 9 :  10-Dimethyl-,
9-methyl-10-ethyl-, and 9-phenyl-anthracene do not 
polymerise. J . D. R.

A lkyl d eriv a tiv es  of an th racen e . E. Martin  
(Ann. Off. nat. Combust. Liq., 1937, 12, 97—147).— 
The chemical and physical properties of the 9 10- 
dialkyl-, 9 : 10-dialkyl-9 : 10-dihydro-, and 9 :9 :1 0 :1 0 - 
tetra-alkyl-anthracenes and anthracene (I) are com
pared. Hydrogenation (Ni) of 9 : 10-diisobutyl-9 :10- 
dihydroanthracene (II) gives 9 : 10-diisobutyl- 
1 :2  :3  : 4 : 5  : 6 :7 : 8 :9 : 10-decahydroanthracene, m.p. 
86—87°. 9 : 9 : 10 : 10-Tetraisobutyldihydroanthrac- 
ene is not hydrogenated a t room temp, but higher 
temp, gives paraffins, alkyl-benzenes and -naphthal
enes. (I) and 9 : 10-dihydroanthracene form 
1 : 2 : 3 : 4 : 9 : 10-hexabromo-l : 2 : 3 : 4 : 9 : 10- 
hexahydroanthracene. 9 : 10-Diisobutylanthracene 
and (II) give 1 : 2 : 3 : 4-tetrabromo-9 : lp-diisobutyl- 
1 : 2 : 3 : 4-tetracene. The 9 : 9 : 10 : 10-tetra-alkyl- 
9 : 10-dihydroanthracenes do not react with Br in 
the dry state or in CC14. The 9 : 10-dialkylanthrac- 
enes are oxidised by H N 03-H 2S04 in the same manner 
as (I) and give anthraquinone. 9 : 9 : 10 : 10-Tetra- 
isobutyl-9: 10-dihydroanthracenes, however, are 
nitrated ; e.g., 9 : 9 : 10 : 10-dihydroanthracene gives 
a 2 : 7-(jV02)2-derivative, m.p. 232—233°, identified 
by oxidation to  2 : 7-dinitroanthraquinone. Reduc
tion gives 2 : 7-diamino-S : 9 : 10 : 10-telraisobutyl- 
9 : -dihydroanthracene, m.p. 158— 160°. 9 : 10-Di-
zsobutyl-9 : 10-disodioanthracene (III) with C02 gives 
9 : 10-diisobutylanthracene-9 : 10-dicarboxylic acid, 
m.p. 255—257° (decomp.). (I ll)  with H 20  leads to  
rearrangement to 9 : 9-diisobutyl-10 : 10-dihydro
anthracene, m.p. 97-—98°, also produced from (II) and 
A1C13 in the cold. On dehydxogenation with Br or 
benzoquinone this </e»i-dialkyl compound yields 
9 : 10-diisobutylanthracene. The ultra-violet ab
sorption spectrum of this hydrocarbon resembles those 
of 9 : 9-diethyl-10 : 10-dihydroanthracene and CH2Ph2.

D. J . B.
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D issociab le  an th racen e  oxides. Influence of 
m eso -a lip h a tic  g ro u p s . A. W illemart (Compt. 
rend., 1937, 205, S66—867; cf. A., 1937, II , 93).— 
9-Methyl-, 9 :  10-diethyl-, 9-10-dimethyl-, and 
Q-methyl-10-elhyl-anthracene, m.p. 144° (prepared from
9-methylanthrone and M gEtl), when insolated in 
CS2 absorb 2 0  per m ol.; the photo-oxides decompose 
when gradually heated but do not liberate 0 2. Rapid 
heating liberates a little 0 2- J . L. D.

R eduction  an d  h y d ro g en a tio n  of com pounds 
of th e  1 : 2-benzan th racene  se r ie s . L. E. F ie se r  
and E. B. H irschberg  (J. Amer. Chem. Soc., 1937, 
59,2502—2509).— 1 : 2-Benzanthracene (prep, in 61% 
yield from a-C10H /C O ’CGH4Me-o; Zn is a catalyst) 
with H j-PtOa in EtO H  containing a little FeCl2 
and HC1 gives the 5 : 6 : 7 :  S-//4-derivative, m.p.
88-5—89-5° [picrate, m.p. 156-5—157-5°; CGH 3(N 02)3 
compound, m.p. 159-5—160-5°], but with Na-i'so- 
C5H n -OH gives the 1' : 2' : 3' : 4' : 9 : 10-Ji6-com- 
pound, m.p. 69-3—69-9° [no picrate or C6H 3(N 02)2 
compound], also obtained from 1' : 2' : 3' : 4'-tetra- 
liydro-1 : 2-benzanthracene by Na in xylene, followed 
by EtOH, or from 1' : 2' : 3' : 4 '-tetrahydro-l : 2- 
benzanthranyl 10-acetate (I) by Zn dust, aq. N H3, and 
PhMe. Catalytic hydrogenation of 10-methyl-1 :2- 
benzanthracene (II) gives similarly the 5 : 6 : 7 :  8-IIi - 
derivative, m.p. 73-9—74-4° (picrate, m.p. 186— 187°; 
gives a cryst. quinone, forming a quinoxaline deriv
ative, m.p. 162—164°). 1 ':  2' : 3 ':  4'-Tetrahydro-
1 : 2-benzanthr-lO-one and MgMeCl give 10-methyl- 
1' : 2' : 3' : 4'-tetrahydro-1 : 2-benzanthracene, m.p. 
117-3—117-8° (picrate, m.p. 161— 162°), which by 
the N a-xylene-EtO H  process gives 10-methyl- 
1 ':  2 ':  3 ':  4 ':  9 : 10-hexahydro-1 : 2-benzanthracene, an 
oil, unstable in air (oxidised to 1' : 2' : 3' : 4 '-tetra- 
hydro-1 : 2-benzanthraquinone), also obtained from
(II) by Na-CsH u -OH or from the 9 : 10-H2-compound 
[prepared from (II) by the N a-xylene-EtO H  process], 
m.p. 94-4—94-9° (picrate, m.p. 112-5—113-5°; oxid
ised to  1 : 2-benzanthraquinone), by I I2- P t0 2 in 
EtOH-FeCl3. Hydrogenation of 1 : 2-benzanthranyl
10-acetate (III) in AcOH gives 5 : 6 : 7 :  S-tetrahydro- 
1 : 2-benzanthranyl acetate, m.p. 159—159-5°, oxid
ised by C r03 to  10-acetoxy-5 : 6 : 7 : 8-tetrahydro-l : 2- 
benz-Z : 4-anthraquinone, m.p. 232—233° (quinoxaline 
derivative, m.p. 276—278°). Prolonged hydrogen
ation of. ( I ll)  gives 1' : 2 ':  3 ':  4 ':  5 : 6 : 7 : 8-octa- 
hydro-1 : 2-benzanthranyl acetate, m.p. 129-3— 129-6°, 
also obtained by hydrogenation of (I). The hydro
carbons are usually better purified by way of the 
C6H3(N 02)3 compounds than of the picrates; they 
are best recovered from either by chromatographic 
absorption. 1 : 2-cycZoPentano-5 : 10-aceanthrene is 
carcinogenic. Injection of (II) into mice gives 
tumours much more rapidly than  does pain ting ; the 
difference due to method of administration is less 
marked with other compounds. R. S. C.

L ong life of ex c ited  o rg an ic  m o lecu les, ex em 
p lified  b y  th e  ru b re n e  o x id a tio n .—-See A., I , 40.

Indene g ro u p . I .  D iene sy n th es is  of a n th ra -  
in d an e . E. Mameli (Gazzetta, 1937, 67, 669— 
681).—Anthracene (I) and excess of indene (II) 
combine a t  200—211° in C02 to  a 94—96% yield of

9 : 10-anthra-2' : W-indane [endo-2' : 3'-indano-9 : 10- 
anthracene] (III), m.p. 118°
(98° ex CGH G), which is 
stable, in C6H G or EtOH, to 
light or heat, is insol. in cold 
H 2S04, stable to Br or to 
dil. KM n04-N a2C03, and, 

unlike (II), does not react with E t2C20 4-N a 0 E t or with 
PhCHO. Cr03-H 2S04 oxidises (III) to anthraquinone 
and a substance, m.p. 202°. A t 200—300°, (III) 
decomposes into (I) and (II). In  fluorescence it
resembles fiuorene. CGH G, C10H 8, or phenanthrene
does not combine with (II). 
discussed.

The structure of (I) is 
E. W. W.

W alden  in v ers io n . W. H uckel [with, in part,
E. Kammenz, A. Gross, W. Tapbe, E. T ied erm an n , 
and G. B ecker] (Annalen, 1937,533,1—45).—Walden 
inversion can be studied with compounds containing 
two asymmetric C, as the occurrence or absence of. 
inversion depends on the energy difference between 
the complex of reactants and the stereoisomeric 
products and is thus independent of a second asym
metric centre. Further examples are provided th a t 
acylation with ^-CGH4Me-S02Cl and C5H 5N or hydro
lysis of acetates does no t cause inversion, but th a t 
production of acetates from ^-toluenesulplionates by 
KOAc in EtOH , bu t less so in AcOH, involves in 
version. The nature of the alcohol obtained by alkal
ine reduction or hydrogenation in  acid of a  cyclic 
ketone is correlated with the nature of the amine 
obtained from the corresponding oxime; existing 
data  on these points and on the steric outcome of the 
reaction of an amine with H N 0 2 are summarised 
and extended. In  particular, new data are provided 
on the reaction of H N 02 with amines of the deca- 
hydronaphthalene and hydrindane series and such 
regularities as exist are stressed. The possibility 
th a t sec. amines and H N 0 2 give aliphatic diazo- 
compounds is refuted and it  is concluded th a t reaction 
occurs by way of RN2+, which breaks down to 
Na and R +. The outcome of the reaction m ay be 
(a) loss of H + from R + to yield an olefine, this being 
effected either by spontaneous decomp, or under the 
influence of a negative ion, (6) union of R + and OH- 
to  give ROH, or (c) union of R + and H aO to give a 
complex 0>C-OH2]+, which loses H + to give ROH. 
These mechanisms can be applied to any reaction 
involving positive C ions. Simultaneous occurrence 
of (b) and (c) m ay account for partial inversions, 
or the alternative mechanisms (a)—(c) m ay account 
for the effect o f solvent on the course of the reaction 
(evident with the p-toluenesulphonates bu t not with 
the amines). I f  R + offers steric hindrance to  the 
approach of OH“ or H ;0 , then inversion is to be ex
pected, since reaction will occur a t  other points of 
the mol. involving disturbance of the positions of the 
substituents (existence of such hindrance is to be 
judged from the reactivity of ROH and not from 
models). Such hindrance should, in the case of 
amines and H N 02, lead to  formation of relatively 
large amounts of oleflnes, bu t other factors, e.g., 
ring size, also affect the amount. These conceptions 
are often, b u t no t always, borne out by experience 
with amines. p-Toluenesulphonates and KOAc in
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EtO H  react by Bergmann’s “ negative mechanism ” 
(approach of the reactant from the side of the C 
remote from the charge), bu t in AcOH the author’s 
mechanism must also play a part.

Reactions marked * below involve inversion, cyclo- 
Pentylamine and H N 02 give equal amounts of define 
and alcohol, bu t with cycZohexylamine the ratio of 
these two products is 1 : 5. W ith H N 02 trans- 
decahydro-a-naphthylamine-I, m.p. —18°, gives * 
70% of A1:9- and trans-A.1 '■ 2-octahydronaphthalene 
and 30% of imws-decahydro-a-naphthol (I), m.p. 
63° (with some of the isomeride, m.p. 49°, obtained 
without inversion). irams-Decahydro- a-naphthyl - 
amine-II, m.p. —1°, gives the related (I) and only 
traces of hydrocarbon. Similarly in glacial or dil. 
AcOH the Zra?w-[3-amine-II, new m.p. 15° (Bz deriv
ative, m.p. 176—177° ; hydrochloride, decomp. 245— 
250°), gives quantitatively the alcohol (II), m.p. 
75°, bu t the Zraws-P-amine-I, m.p. —47° (hydrochloride, 
decomp. 238°), gives 70% of irans-A2-octahydro- 
naphthalene and (II)*  with a little of the alcohol, 
m.p. 53°, formed without inversion. Results in 
the cis-series differ. Thus, cis-decahydro-a-naphthyl- 
amine-I, m.p. —18°, gives only the related alcohol, 
m.p. 93°; about 7% of the same alcohol*, b u t 68% 
o f cis-decahydro-tx-naphthol-II, m.p. 55°, b.p. 118°/12 
mm. (phthalate, m.p. 142°), and 25% of cis-A1:2- 
(with a little A1:9-)octahydronaphthalene are obtained 
from the cw-a-amine-II. cis-Dccahydro-p-naphthyl- 
amine-I, m.p. 14° (hydrochloride, decomp. 270°), 
gives about 63% of the alcohol *, m.p. 18—31°, about 
7% of the alcohol, m.p. 105°, and 30% of a m ixture 
of cis-A1- and -A2-octahydronaphthalene (under 
various conditions, the speed, bu t not the course, 
of the reaction, varied), bu t the cis-P-amine-II 
(hydrochloride, decomp. 255—260°) gives* only the 
alcohol, m.p. 105°. The configuration of the 9- 
hydroxydecahydronaphthalenes is supported by 
cryoscopic data. a-Hydrindanylamine-I (NH2 in 
C6 ring), m.p. —2°, gives 30% of hexahydroindene 
(unstable nitrosochloride, m.p. 102—106°; nitrol- 
piperidide, m.p. 170°) and 70% of alcohol, mainly 
the liquid cis- a-hydrindanol-II * (II) (phthalate, 
m.p. 140°). The liquid cis-a-hydrindanylamine-II
(IV) (polymorphic benzoate, new m.p. 135°) gives 
35% of a mixture of A1:9- (cryst. nitrosochloride) and 
A1:2-hexahydroindene, about 52% of (III), and 13% 
of a-hydrindanol*, m.p. 18°. p-Hydrindanylamine-I 
(Bz derivative, m.p. 144°) gives the p-alcohol-II *, 
m.p. 10° (4 parts), the (3-alcohol-I, m.p. 5° (1 part), 
and some hydrocarbon, trans- and cw-Decahydro- 
naphthalene have m.p. —33° and —45°, respectively, 
and other physical data  are also given. trans-$- 
Decaloneoxime and Nar-EtOH give mainly the amine, 
m.p. 15° (gives M e truns-decahydro-fi-naphthylcarbam- 
ate, m.p. 109°), bu t hydrogenation (Pt-black) of the 
ketone in E tO H -N H 3 gives mainly the amine-I 
(benzoate, m.p. 177°). The H  phthalate of cis- 
decahydro-P-naphthol, m.p. 105°, has m.p. 116°, 
and the p-toluenesulphonate gives forms, m.p. 44° 
and 76° (corr.) (stable). cis-a-Hydrindanols (OH 
in C5 ring) with Na in decahydronaphthalene (V) 
give an  equilibrium m ixture containing about equal 
amounts of the two forms. However, cis-hydrindan-
5-ol with Na in (V) and reduction of the ketone with

N a-E tO H  give mainly cis-hydrindan-5-ol, m.p. 20°, 
with a little of the isomeride, m.p. 43°; catalytic 
hydrogenation of the ketone gives only the second- 
mentioned alcohol. Hydrogenation (Pt-black) of 
a-hydrindoneoxime (OH in C5 ring) in AcOH gives 
mainly the amine (Bz derivative, m.p. 180°), bu t also 
fair amounts of its isomeride. cts-5-Hydrindanyl- 
amine-I (Bz derivative, m.p. 166°) has m.p. —19°. 
Hydrogenation (Pt-black) of cis-a-hydrindanone- 
oxime gives entirely the cis-amine-I, but with 
N a-E tO H  60—70% of (IV) is formed. Z-Menthol 
2>-toluenesulphonate and KOAc in abs. EtOH  
give a little ¿-neomenthyl acetate and E t  ether 
w ith much A3-m enthene; the ether and men- 
thene are also obtained by heating in abs. EtO H  
alone or with CaC03. The p-toluenesulphonate, 
m.p. 66°, of iraws-decahydro-P-naphthol, m.p. 75°, 
with KOAc in abs. E tO H  gives * much A2-octahydro- 
naphthalene with decahydro-P-naphthyl E t ether and 
the acetate of the isomeric alcohol, m.p. 53°; the 
sulphinate of the alcohol, m.p. 53°, is similarly in
verted in EtO H. In  AcOH only 15% of inversion 
occurs with the sulphonate, m.p. 66°; considerable 
amounts of octahydxonaphthalene are also formed.

R. S. C.
A lk an o lam in es. I I I .  R eac tions of ch lo ro - 

n itro b en zen es w ith  e th an o lam in es . M. M e lts -  
n e r ,  L. G re e n s te in ,  G. G ross, and M. C ohen  (J. 
Amer. Chem. Soc., 1937, 59, 2660—2661; cf. K roner, 
A., 1937, II , 455).—o-C6H4Cl-N02 and 
NH(CH2-CH2-OH)2 a t 175—180° give (o-C6H4C1-N:)2 
(I), o-CeH4Cl’N H 2, and (?) N-o-aminophenylmorphol- 
ine, m.p. 200°. Addition of NaOH increases the 
yield of (I). o-C6H4C1-N02 and NH 2-[CH2]2-OH in 
H 20  a t  175° give o-N02-C6H4-NH-[CH2]2-0HL

R. S. C.
D erivatives of g lu cam in e  an d  g a lac tam in e .

H. P. d e n  O t t e r  (Rec. trav. chim., 1937, 56, 1196— 
1202).—Glucose anilide when reduced (Pd-H 2 or 
Al-Hg) yields NH2Ph and no glucamine. The 
following are prepared by interaction of glucamine 
and the appropriate chloro- (or dichloro-)nitro- 
hydrocarbon: N-2 : 4-dinitrophenyl-, m.p. 151— 152°, 
N-2 : 4 : 6-trinitrophenyl-, m.p. 183°, N-2 : 4-dinitro- 
naphthyl-, m.p. 189°, and N-3-c/Woro-4: Q-dinitro- 
phenyl-glucamine, m.p. 181°. Similarly, from galact
amine the following are prepared : N-2 : 4-dinitro
phenyl-, m.p. 190°, N-2 :4  : 6-trinilrophenyl-, m.p. 
197°, N-3-cWoro-4: ^-dinitrophenyl-, m.p. 201°, and 
N-2 : ‘k-dinitronaphthyl-galactamine, m.p. 181°.

J . D. R.
C hem ical an d  tex tile -ch em ica l s tu d ie s  of new  

tex tile  a s s is ta n ts  an d  dyes. I I .  F . S e id e l  and
A. B r o s a u le  (Ber., 1937, 70, [.B], 2497—2500).— 
The products obtained by  the  alkylation  o f arom atic 
mono- and  di-am ines by  octadecyl brom ide (cf. B., 
1937, 116) and  C5H SN contain  octadecylpyridinium  
brom ide as constituen t o f th e  complex since when 
trea ted  w ith  picric acid th ey  slowly give octadecyl
pyridinium picrate, m .p. 57—61°, in  alm ost quan t, 
yield. They have therefore th e  s tru c tu re s :

[NH-C18H 37-C6H 1-NH-C18H 37,
2HBr,4C6H sN(Br)(C18H37),5H20],

[C5HsN(C18H37)(S03-C6H4-NH2),
2CsH5N(Br)(C18H37),2C6H 6,3H20],
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[(•C6H4-NH-CI8H37)2,2HBr,
4C6H5N(Br)(C18H 37),3H20], 

[NH2-C10H6-SO3r[(C5H5N(C18H37)]+. The compound 
from aminoazobenzene gives octadecylpyridinium 
nitrate, m.p. 75—78° and after re-solidification, m.p. 
238°, with dil. H N 03 and hence is 
[NPh:N-C6H4-N(C18H 37)2,C6H 6N(Br)(C18H 37)2HBr, 
3H20]. H. W.

E m e ra ld in  so ls .—See A., I, 79.
M an u fac tu re  of su b s titu te d  3 -am in o p y ren es .— 

See B., 1937, 1314.
P re p a ra tio n  of u n sy m m e tr ic a l fluoropbeny l- 

th io u re a s .—See B., 1937, 1314.
D ecom position  reac tio n s  of a ro m a tic  d iazo- 

co m pounds. I I .  R eac tions of benzenediazon- 
iu m  ch lo rid e . I I I .  N on-ionic reac tio n s  of 
d iazobenzene h y d ro x id e . W. A. W a te rs  (J.C.S., 
1937, 2007—2014,2014—2016; cf. A., 1937, II , 97).— 
The decomp, of solid PhN2Cl under COMe2, C6H 14, 
and CC14 yields HC1 and PliC l; under E tI, some P h i 
is also formed. Decomp, in COMe2 Math CaC03 yields 
C6H 6 and CH2Cl-COMe, and under these conditions 
Pb, Bi, Sn, Ni, Fe, Cu, and Ag are attacked to  yield 
the metallic chlorides; Hg gives some HgPhCl, and 
Sb some CPh3-SbCl2. I t  is suggested th a t the salt 
PliN2+Cl" first undergoes rearrangement to  NPhlNCl, 
which then decomposes spontaneously with the form
ation of neutral Ph  and Cl radicals and N2, or by a 
bimol. collision with the reagent. Dichloramine-i1 
in dry COMe2, C6H fl, or CC14 reacts with Hg, which 
supports the possibility of reaction by fission of the 
covalent IN-Cl linking to give transient Cl atoms.

II I . Decomp, of PhNa-OH in CS2 yields (PhS)2, and 
in ci/cZoliexane, C6H 6 and unidentified products. In  
absence of any other org. substance, Na benzene- 
diazotate in H 20  decomposes to form a trace of C6H 6. 
I t  is suggested" th a t PhN2’OH decomposes to  neutral 
Ph and OH radicals, and N2, and the known oxidising 
reactions of PhN2-OH are discussed in connexion with 
this view. J .  D. R.

P ro b le m  of ra cem a te  an d  ra cem ic  m ix tu re . 
T h e  o p tica l an tip o d es of cis-ß-decahydro- 
n ap h th o l. W. H u c k e l and C. K ü h n  (Ber., 1937, 
70, [B], 2479—2484; cf. A., 1935, 80).—I t  is shown 
by the prep, of the pure optical antipodes th a t cis-2- 
decahydronaphtbol, m.p. 18°, is a (¿/-mixture w hilst 
th e  substance, m.p. 31°, is a racemic compound. 
r-CiS-2-Decahydronaphthylamine is resolved in to  its 
optical antipodes by (Z-camphorsulphonic acid in 
EtOH . (-\-)-cis-2-bexahydro7iapkthyla?nine, m.p. 
30-5°, gives a d-camphorsulphonate, [a]?,0'5 +31-45° in  
EtOH , a hydrochloride, [a]??'8 —15-49° in  H 20 , a Bz 
derivative, m.p. 205°, [ot]2D0’5 -fl-72° in CHC13, an 
u.-bromo-n-camphorsulpho)iate, [a]?,0 +73-4° in EtOH, 
and an  Ac  compound, m.p. 173°, [a]!1 +21-44° in  
EtOH . (—)-cis-2-Decahydronaphthylamine, m.p. 
30-5°, affords a  camphorsulphonate, [a jjf5 +15-14° in 
EtOH , a hydrochloride, [a]“ '0 —15-53° in  H ,0 , a Bz 
derivative, m.p. 205°, [a]” '8 -1 -68° in CHC13, an 
a-br07H0---camphorsulphonate, [a]”  +61-5° in  EtOH, 
and ail Ac derivative, m .p. 173°, [a]^ —21-35° in 
EtOH. The (+)-am ine is transformed by H N 0 2 into 
octahydronaphthalene, b.p. 84°/16 mm., 188°/760

mm., +23-6°, and (-\-)-c\a-2-decahydronaphthol-II, 
m.p. 38°, [a]2!,1 +12-42° in EtOH, [a]|l +3-94° in 
C6H g, [a]“ '3 +4-24° in ci/cZohexane (H  phthalate, m.p. 
146°, [a]!,0’8 — 17-S0° in abs. EtOH, and its Me ester, 
m.p. 50°, [a]?,0 —10-22° in E tO H ; the corresponding 
optically inactive compound has m.p. 61° and is 
therefore a racemate). (—)-cis-2-Decahydronaphthol- 
I I  has m.p. 3S°, [a]?,2'5 —12-41° in E tO H ; it  gives a 
Hphthalate, m.p. 146°, [<x]d +17-47° in EtOH, and its 
M e ester, m.p. 50°, [a]i>8 +10-1° in EtO H  (which is 
accompanied by a compound, m.p. 58°, [a]j,° —1-66° 
in EtOH). H . W.

N itra tio n  of p h en o ls  by  n itro u s  fu m es.
(Signa .) L. Monti (Gazzetta, 1937, 67, 628—633).— 
Phenols are readily m ononitrated by nitrous fumes 
when dissolved in light petroleum (b.p. 40—70°). 
From PhOH, o- remains in solution whilst 
p -N 0 2-C6H4-0H separates as an oil. o-Cresol yields, in 
solution, 3-nitro- and, as an oil, 5-nitro-o-cresol; with 
C6H 6 or AcOH as solvent, 3 : 5-dinitro-o-eresol is 
formed. ^-Cresol yields, in petroleum, 3-mtro- and, 
in CGH 6, 3 : 5-dinitro-p-cresol. ra-Cresol in either 
solvent gives 2-, 4-, and 6-nitro-m-cresol. Thymol in 
petroleum yields p- and, in solution, o-nitrothym ol; 
both are also obtained in C6H„. E. W. W.

A ro m a tic  com pounds of flu o rin e . X X III. 
A ttem p ted  p re p a ra tio n  of d if lu o rin a ted  pheno ls.
G. Schxemann and M. Seyhan (Ber., 1937, 70, [jB], 
2396—2401).—o-C6H4F-OMe is nitrated  to 2-fluoro-
4-nitroanisole, m.p. 104-6°, reduced by Fe powder and 
conc. HC1 a t 100° to  2-fiuoro-j3-anisidine, m.p. 82-6°, 
which is diazotised and transformed into Z-fluoro-4- 
methoxybenzenediazonium borofluoride, decomp. 98°, 
dry decomp, of which affords 2 : 4-difluoroanisole, b.p. 
52°/17 m m .; this is smoothly transformed by A1C13 
in anhyd. CGH G into 2 : 4-difluorophcnol (I), b.p. 52— 
53°/19 mm., m.p. 22-4° (Na salt, m.p. 76°). The 
following processes are less suitable. o-NH2-C6H 4-OEt 
is transformed through the diazonium borofluoride 
into o-CgHjF-OEt hi 36% yield. This with H N 03 
(d 1-5) and AcOH a t 0° gives 2-fluoro-4-nitrophenetole, 
m.p. 78—80° (yield 28%), which is reduced by SnCl2 
and HC1 to 2-fluoro-^-phenetidine, m.p. 239° (yield 
55%). This gives only 17% yield of 3-fluoro-4- 
ethoxybenzenediazonium borofluoride, from which 2 :4- 
difluorophenetole was obtained in very small yield: 
2 : 4-C6H3F2,N 0 2 is converted into (I). j)-Cresol is 
converted by H N 0 3 (d 1-5) in AcOH a t 0° into 2 : 6- 
dinitro-p-cresol, m.p. 80—81° (61% yield), the Na  
derivative of which with Me2S 04 and PhMe a t 120— 
140° gives 2 : G-dinitroA-methylanisole, m.p. 122°; 
this is reduced to  2 : 6-diamino-4-methylanisole [di- 
hydrochloride, m.p. 241° (decomp.)], which gives a 
tetrazonium borofluoride, yielding a small am ount of 
oil when decomposed. H . W.

R eac tion  be tw een  t i ta n iu m  te tra ch lo rid e  an d  
p h eno ls. I I .  R eac tio n  w ith  ch lo ro - an d  n itro -  
p h eno ls. G. P. L u tsc h in sk i (J. Gen. Chem. Russ., 
1937, 7, 2044—2047).—TiCl4 and j)-C6H 4ChOH afford 
di-Tp-chlorophenoxytitanium dichloride. Di-o- and 
-;p-nitrophenoxytitanium dichloride and m -nitrophen- 
oxytitanium trichloride are obtained similarly from 
TiCl4 and o-, p-, and m -N02-C6H 4-0H. R. T.
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2 : 4 -D ib ro m o -m -an isid in e  an d  i ts  deriva tives.
E. B ures and S. J ezek  (Chem. Listy, 1937, 31, 464— 
470).—Acet-m-anisidide, m.p. 76°, in AcOH and B r 
yield 2 : 4-dibromo-3-acetamidoanisole, m.p. 150-5°, 
hydrolysed by KOII in E tO H  to 2 : 4-dibromo-m-anis- 
idine (I), m.p. 65° [Bz, m.p. 141°, and Me derivative, 
b.p. 159°; hydrochloride, m.p. 184— 186° (decomp.); 
sulphate, m.p. 155° (decomp.)]. 3-Chloro-, m.p. 82°, 
and 3-iodo-2 : 4-dibromoanisole, m.p. 90°, were ob
tained from (I) by the Sandmeyer reaction. R. T.

2 : 6 -D ibrom o-3-am inopheneto le , 2 : 4 -d i- 
b rom o -3 -am in o p h en eto le , an d  th e ir  deriva tives.
E. B ure§ and Z. M an sfe ld  (Chem. Listy, 1937, 31, 
480—489).—m-Phenetidine and Br a t  room temp, 
yield 2 : Q-dibromo-'i-aminophenelole, m.p. 47° {hydro
chloride, m.p. 180—190° (decomp.); sulphate-, Ac, 
m.p. 93°, Ac2, m.p. 100°, Bz, m.p. 147°, and Et deriv
ative, m.p. 7l°], converted by the Sandmeyer reaction 
into 3-chloro-, m.p. 62°, 3-iodo-, m.p. 95°, or 3-cyano- 
2 : G-dibromo-, m.p. 112°, or 2 : 3 :  Q-tribromo-phene- 
tole, m.p. 87°. Acet-m-phenetidide, m.p. 96—97°, in 
EtO H  and Br yield 2 : 4-dibromo-3-acetamidophenetole, 
m.p. 156-5°, hydrolysed by aq. NaOH to 2 : 4 -dibromo-
3-aminophenetole, m.p. 54° (hydrochloride, decomp, a t 
200°; sulphate-, Ac2, m.p. 106°, Bz, m.p. 108°, and 
E t derivative, m.p. 62°), from which 3-chloro-, m.p. 
56°, 3-iodo-, m.p. 86°, or Z-cyano-2 : 4-dibromo-, m.p. 
97°, or 2 : 3 : 4-tribromo-phenetole, m.p. 77°, are 
obtained by the Sandmeyer reaction. R. T.

p-A ry lam inoacry lic  e s te rs . I . A nisid ino- 
ac ry lic  e s te r  an d  i ts  re ac tio n s . M. V. R ubtzov 
(J. Gen. Chem. Russ., 1937, 7, 1885—1895).— 
ONa-CH.'CH-CO,Et and y-anisidine in aq. AcOH yield 
E t trans-^-p-anisidinoacrylate (I), m.p. 120—121° 
(N-.4c derivative, m.p. 117— 118-5°), whilst in  aq. 
EtOH-AcOH the product is Et2 p-anisidino-$$'-di- 
acrylate (II), m.p. 97—98° [2fr5-derivative, m.p. 195° 
(decomp.)], also obtained by heating (I) in vac. a t 
100°. The cis-isomeride (III), m.p. 57—57-5°, of
(I) is prepared by boiling a CHC13 solution of (I) for 
20 thin:, and adding the resulting solution to light 
petroleum. (I ll)  when heated a t  100° yields succes
sively an intermediate compound, m.p. 99—101°, (I), 
and (II). The N -J/e derivative, m.p. 37-5—39°, of
(I) gives 2>-OMe-C6H4-NHMe, bu t not the expected 
quinoline derivative, when heated with S0C12. (II) 
when boiled with 10% in MeOH affords \-j>-anisyl-4- 
pyridone-3-carboxylic acid, m.p. 252° (chloride, m.p. 
142-5— 144°; amide, m.p. 225-—226°; diethylamide, 
m.p. 118-5—119-5°; Et ester, m.p. 88—88-5°) from 
which l-p-anisyl-4-pyridone, m.p. 110—111°, is ob
tained by distillation alone or from Zn dust.

R. T.
C oupling  of o rg an ic  ra d ic a ls  by  th e  ac tio n  of 

G rig n a rd  re ag en ts  on heavy  m e ta l s a lts . II . 
C oupling  of d is s im ila r  ra d ic a ls . J . H. Ga r d n er , 
L. J o seph , and F . Gollub (J. Amer. Chem. Soc., 
1937, 59, 2583—2584; cf. A., 1930, 76).— 1 mol. each 
of MgPhBr and p-OMe-C6H 4-MgBr with AgBr give 
22-46-8%  of Ph2, 1-7—3-6% of (4-OH-C6H4)2, and
4-7—8-2% of the “ mixed ” product, ^-C6H4PlrOH.

R. S. C.
S y n th esis  of 3 -su b s titu te d  deriv a tiv es of 

m eth y lch o lan th ren e . L. F . F ie se r  and B. R iegel

(J. Amer. Chem. Soc., 1937, 59, 2561—2565).—The 
prep, of 1 : 6-NHAc• C10H 6• OMe is modified. 6 : 1- 
OMe-C10H e-MgI and 7-cyano-4-methylhydrindene (I) 
in E t20 -C GH G give l-G'-methoxy-V-naphthoyl-4- 
methylhydrindene, m.p. 87-5— 89° (softens a t 82°), 
b.p. 260—265°/3 mm., converted by Zn a t  400—405° 
into Z-metlwxy-20-methylcholanthrene, dimorphic, m.p. 
166—167-5° (softens a t 161°) or mostly a t 161° 
(picrate, m.p. 182-5°), which with HBr-AcOH gives
3-hydroxy-20-methylcholanthrene, m.p. 220-5—222° 
or 218—220° {picrate, m.p. 201—201-5° (decomp.)]. 
The conversion of p-C10H 7-NH2 into its Ac derivative 
and thence into 1 : 6 : 2-C10H 5Br2*NHAc, m.p. 214-5— 
216°, 1 : 6 : 2-C10H 6Br2-NH2,HCl, m.p. 120—121°, 
and 1 : e - C ^ H ^  (II), m.p. 56—57°, b.p. 175°/15 
mm., is detailed. Grignard reactions with (II) attack 
either both Br or preferentially the Br in position 6. 
Thus condensation with (I) yields 7-5'-bromo-2'- 
naphthoyl-4-metliylhydrindene, m.p. 102-5— 105°, b.p. 
246°/2 mm., converted a t 270° into 4 '-bromo-7-methyl- 
8 : §-dimethylene-\ : 2-benzanthracene, m.p. 246-5— 
248° (no picrate). 2-C10H 7*NO2 and Br in CHC13 give 
5 : 2-C10H 6Br-NO2 and some x-bromo-2-nitronaphthal- 
ene, m.p. 98—102°. 5 : 2-C10H GBr-NH2 gives
6-chloro-l-bromonaphthalene, m.p. 41—41-5° (no 
picrate), which with Mg and a little MgBuaBr gives 
the Grignard reagent; this with (I) affords 7-6'- 
chloro-1 '-naphthoiylA-methylhydrindene, m.p. 92—94°, 
b.p. 300°/20 mm., and thence a t  400° ‘¿-chloro-20- 
methylcholanthrene, m.p. 197—198-8° {[CGH3(N 02)3]2 
compound, m.p. 165-5—166-5°}, converted by CuCN in 
C5H 5N a t 200—220° into the 3-C’N -derivative, m.p. 
243—251°. R. S. C.

isoE ugeno l an d  its  p o ly m erid es . I I ,  I I I .  E.
PuxEDDtr and (Signa .) A. R attti (Gazzetta, 1937, 
67, 647—654, 654—659; cf. A., 1937, II , 58).—II. 
»soEugenol P ra ether and K N 0 2-A c0H  give, in addi
tion to  dioximmodihydroisoeugenol P ra ether per
oxide (I) (loc. cit.), new m.p. 85°, isoeugenol Pra ether 
nitrosite, C13H 180 BN2, m.p. 127° (also obtained by 
Malagnini’s method ; A., 1895, i, 35), and a substance, 
m.p. 99-5°. isoEugenol E t  ether similarly gives a 
nitrosite, m.p. 105°. Reduction of (I) by Zn-AeOH 
yields Z-methoxy-4-propoxyphenyl Me diketone a- 
dioxime [A), m.p. 139°, converted when heated into 
the $-dioxime (B), m.p. 178°. W ith H N 0 3 (76%)

R-C------------- CMe R-C-CMe
(A.) IST'OH OH-N OH-NN-OH (B.)

(I) gives a 2VT0 r derivative, m.p. 112°, and the corre
sponding E t ether (II) a iV02-derivative, m.p. 102°. 
The jBr-derivatives of (I) and of (II) have m.p. 94° 
and 115°, respectively.

II I .  E ither ordinary or Schimmel’s cryst. iso- 
eugenol, m.p. 32°, when treated with various poly- 
merising agents gives the same cryst. polymeride
(III), with an amorphous polymeride, also obtained 
when (III) is distilled a t  20 mm. E. W. W.

[S im ila rity  of] o-divinylbenzene an d  n a p h th a l
ene. K . F r ie s  and H . B estian  (Annalen, 1937, 
533, 72—92).—4 : 5-Divinylpyrocatechol (I) resembles 
2 : 3-C10H 6(OH)2 in not forming a quinone with 
Ag20  in E t20 , which indicates fixation of the ethyl- 
enic linkings as shown. 3 : 4-(0Me)2CGH 3-[CH2]2-C02H



54 BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS.—A , II. xv (»■)

affords readily 3 : 4-(OMe)2C6H 3,[CH2]2-NH2, b.p.
153°/12 mm., by way of the acid

O H j^ \C H IC H , chloride, b.p. 152°/1 mm., m.p.
OhL l'CH:CH2 48°, azide, m.p. 52° (decomp.), 

(I.) and isocarbimide, m.p. 174°/16 
mm., 142°/0-8 mm. (corresponding s-carbamide, m.p. 
149°), and thence 6 : 7-dimethoxy-l-methyl-3 : 4- 
dihydroi'soquinoline, which is best reduced to  the 
1 : 2 : 3 :  4-H4-compound by H 2 in the presence of 
Ni-Cu-Co in E tO H  a t 8 0 ° /> l atm . The H 4-base 
affords 6 : 7-dimethoxy-l : 2-dimethyl-l : 2 : 3 : 4- 
tetrahydroisoquinoline (II), which cannot be con
verted into (OMe)2C6H 2(CH:CH2)2 owing to  poly
merisation. Hofmann degradation of the methiod- 
ide (III) of (II) gives a substance, which is hydrogen
ated to  a m ixture of isomerides, C14H 230 2N, b.p.
110— 114°/0-2 mm., the cryst., mixed methiodides 
from which with Ag20  afford dimethoxyethylstyrene, 
b.p. 90°/0-2 mm., hydrogenated to  4 : 5-dimethoxy- 
1 : 2-diethylbenzene, b.p. 85°/0-2 mm. W ith H i
red P-AcOH a t  145° (II) gives 6 : 7-dihydroxy-l : 2- 
dimethyl-1 : 2 : 3 : ‘i-tetrahydroisoquinoline, b.p. 128°/ 
0-5 mm., m.p. 70° (Ac2 derivative, m.p. 65°), which 
with Ag20  gives 4 : 5-diethyl-o-benzoquinone, m.p.
76—86°. W ith HBr (III) gives 6 : 7-dihydroxy - 
1 : 2-dimethyl-l : 2 : 3 : 4-tetrahydroisoquinoline metho- 
bromide, m.p. 227° (decomp.), the Ac2 derivative, 
m.p. 257° (decomp.), of which is converted by Ag20  
into a m ixture of isomerides, C16H 210 4N, b.p. 160— 
165°/0-4 m m .; the mixed methiodides, m.p. 225° 
(sinter a t 178°), therefrom, when distilled with Ag20  
and sand, give 4 : 5-diacetoxy-l: 2-divinylbenzene, m.p. 
87° [tetrabromide, m.p. about 180° (decomp.)], con
verted by aq. alkali into (I), which polymerises readily 
and was no t isolated. Hydrogenation of 3- 
N 0 2-C6H4-CHICH>C02H  (improved p rep .; 75% yield), 
m.p. 199°, gives only fi-xa-aminophenylpropionic acid; 
this is best obtained from the N a salt by H 2-Ni-Cu-Co 
in H20  a t  50°/l atm . and is isolated as B z  derivative, 
m .p.” 149°, which affords successively the chloride, 
m.p. SO—90° (decomp.) (amide, m.p. 154°), azide, 
m.p. 71-5° (decomp.) (s-carbamide, m.p. 219°), and 
$-m-benzamidodiphenylethylamine (IV), m.p. 111° 
[hydrochloride, m.p. 247° (decomp.); Is-Bz derivative, 
m.p. 176°], and thence by 50% H 2S 0 4 (3-m-amino- 
phenylethylamine, b.p. 156— 157°/21 mm. [jn crate, 
m.p. 204°; dihydrochloride, m.p. 308° (decomp.); 
Ac2 derivative, m.p. 134°]. The Ac  derivative, 
m.p. 144°, of (IV) with P 20 5 in boiling PhCl gives 75% 
of G-benzamido-l-methyl-3 : 4-dihydroisoqumoline (V), 
m.p. 179° [phosphate, m.p. 239°; nitrate, m.p. 202° 
(decomp.); dihydrochloride, m.p. 309° (decomp.)], 
hydrolysed by KOH to G-amino-l-methyl-3 :4 -di- 
hydroisoquinoline, m.p. 131° [pierate, m.p. 216° (de
comp.) ; dihydrochloride, m.p. 297° (decomp.)]. 
Hydrogenation (Ni-Cu-Co in  E tO H  a t 100°/>1 
atm . or P t0 2) of (V) gives G-benzamido-1-methyl- 
1 : 2 : 3 :  i-tetrahydroisoquinoline, an oil [hydrochlor
ide, m.p. 314° (decomp.); N -Bz derivative, m.p. 
220°], which with CH20 -H C 0 2H  gives G-benzamido- 
1 : 2-dimethyl-l : 2 : 3 : ‘i-tetrahydroisoquinoline (VI), 
m.p. 115° [hydrochloride, m.p. 225° (decomp.)], and 
thence the free 6-Ar£f2-compound, b.p. 124°/0-9 mm., 
m.p. 70° [picrate, m.p. 1S5° (decomp.); dihydroclilor- 
ide, a hygroscopic glass]. The methiodide, m.p. 209°,

of (VI) with KOH-MeOH gives a mixture of isomer
ides, C12H 18N2, b.p. 115—125°/high vac. (hygroscopic 
dihydrochloride', oily Bz  derivative), the Ac  deriv
atives, b.p. 185—195°/0-9 mm., from which give an  
oily mixed methiodide. W ith KOH-MeOH this 
salt gives 3 : 4-divinylaniline, b.p. 100°/0-4 mm., 
which affords a (?) polymerised cryst. hydrochloride 
(no m.p.), is reduced to  3 :  i-diethylaniline, b.p. 
146°/13 mm., and with S 03H-C6H4*N2C1 gives an 
abnormal insol. grey product. R. S. C.

N ap h th a len e  se r ie s . I . P re p a ra tio n  of poly- 
h y d ro x y -d eriv a tiv es  of n ap h th a len e . S. N.
Chakpavarti and V. P asupati (J.C.S., 1937, 1859— 
1862).—N itration of 2 : 6-C10H 0(OMe)2 (I) with 
H N 03-A c0H  yields 1-nitro-, m.p. 189°, and with 
H N 0 3-A c0 H -H 2S04 1 : 5-dinitro-2 : 6-dimethoxy-
naphthalene, m.p. 265°, which are reduced (SnCl2-  
EtOH) to  1 -amino- [hydrochloride, m.p. 270° (decomp.)] 
and 1 : 5-diamino-, m.p. 192°, -2 : G-dimethoxynaphth- 
alene [hydrochloride, m.p. 265° (decomp.)], respect
ively. Similarly, 1 -amino-, m.p. 83°, and 1 : 8- 
diamino-, m.p. 115°, -2 : 7-dimethoxynaphthalene, are 
prepared by nitration and reduction of 2 : 7 -  
C10H 6(OMe)2. The Grignard reagent from 1 :2- 
CioHgBrOMe when treated  successively with dry 0 2 
and BzCl-NaOH yields 2-?nethoxy-1 -naphthyl benzoate, 
m.p. 110°. Bromination (Br-AcOH) of 2 : 6 -  
Ci0H G(OH)2 yields 1 : 5-dibromo-2 : G-dihydroxy- 
naphthalene, m.p. 233° [Me2 ether, by Me2S04-N a0 H , 
m.p. 257°, also formed by bromination (Br-AcOH) 
of (I)]. Oxidation (K2Cr20 7-H 2S04) of l-amino-7- 
methoxy-2-naphthol hydrochloride yields 7-metlioxy- 
1 : 2-naphthaquinone, m.p. 183°, reduced (S02-E t0 H ) 
to  1 : 2-dihydroxy-7-methoxynaphtlialene, m.p. 127° 
(picrate, m.p. 156°; diacetate, m.p. 122°). 'Similarly, 
reduction (S02-H 20) of 6- (II) and 7-hydroxy-l : 2- 
naphthaquinone (III) yields 1 : 2 : 6 - ,  m .p. 188° 
(triacetate, m.p. 262°), and 1 : 2 : 7-trihydroxynaphth- 
alene, m.p. 197° (triacetate, m.p. 181—182°), re
spectively, which are m ethylated (M eI-K2C03 in 
COMe2) to  1 : 2  : 6-, m.p. 55° (picrate, m.p. 98°), and 
1 : 2 : 7-trimethoxynaphthalene, an  oil (picrate, m.p. 
115°). N itration (H N 03-A c0H ) of (II) and (III) 
yields 5-nitro-G-hydroxy-, m.p. 205°, and S-nitro-7- 
hydroxy-, (IV), m.p. 210° (decomp.), -1 : 2-naphtha
quinone, respectively, which are reduced by S 0 2 
to 5-nitro-l : 2 : 6- (Mez ether, by M eI-K2C03 in 
COMe2, m.p. 93°) and 8-nitro-l : 2 : 7-trihydroxy- 
naphthalene, m.p. 220° [Me.A ether _(V), m.p. 98°], 
respectively. Reduction of (IV) with SnCl2 gives 
S-aviino-1 : 2 : 7-trihydroxynaphthalene [hydrochloride, 
m.p. 270—275° (decomp.)], whilst similar reduction 
of (V) yields 8-amino-1 : 2 : 7-trimethoxynaphthalene 
[hydrochloride, m.p. 255° (decomp.)], converted by 
diazotisation and treatm ent with aq. K I into 8- 
iodo-1 : 2 : 7-trimethoxynaphthalene, m.p. 72°.

J . D. R.
C ondensation  of 4 : 4 '-d ihyd ro x y d ip h en y l- 

m e th an e  w ith  fo rm a ld eh y d e . I. P. L osev, K. A. 
Andrianov , and 0 . J .  F edotova (J. Gen. Chem. 
Russ., 1937, 7, 1828—1S34).—CH2(C6H1,OH-p)2 is 
best prepared by the method of Voroshcov and 
Iuruigina (A., 1931, 937). I t  does not undergo poly
merisation when heated a t 180° in presence of HC1,
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NaOH, or aq. NH3. I t  condenses with CH20  in aq. 
E tOH-HCl, a t the b.p., to  give resinous products, 
from which 2 : 2'-dihydroxy-5 : 5'-di-{p-hydroxybenzyl)- 
diphenylmethane, m.p. 85—88°, was isolated.

R. T.
D ehydro  - 2  : 2 '-  d ih y d ro x y  -1  : 1 '- d in ap h th y l- 

m e th an e . E. A. Sh ea ring  and S. Smiles (J.C.S., 
1937,1931—1936).—The literature on the structure of 
dehydro -2  : 2'- dihydroxy -1 : 1' - dinaphthylmethane
(I) is reviewed critically. I t  is concluded th a t the 
conversion of (I) and similar substances into the 
dehydro-derivatives involves the removal of both 
mobile H  atoms of the C10 nuclei, and th a t the CH2 
group is no t directly concerned as is required by the 
structure assigned to  (I) by Kohn and Ostersetzer 
(A., 1918, i, 501). The structure suggested by 
Pummerer and Cherbuliez (A., 1915, i, 417) is shown 
to be correct. When treated with Ac20  or Ac20 -  
AcCl, (I) is unchanged; with Acl in Ac20  it yields
2 : 2'-diacetoxy-l : l'-dinaphthylm ethane, and with 
^-C0HjMe-SO2K in aq. H 2S 04, a product, C28H 220 4S, 
m.p. 139—140° (decomp.). N itration (H N 03-Ac20) 
of (I) yields 4( V)-nitrodehydro-2 : 2 '-dihydroxy-1 : 1'- 
dinaphthylmethane, m.p. 166° {phenylhydrazone, m.p. 
191° (decomp.)], whilst with MeMgl in CGH 0 (I) gives 
the compound, m.p. 135°, recorded by Kohn and 
Ostersetzer (loc. tit.). Addition of Br to  (I) in AcOH 
yields dehydro-2 : 2' -dihydroxy-1 : 1'-dinaphthylmethane
3 : 4-dibromide, m.p. 148°, which is converted by 
C5H 5N into 3-bromo-2 : 2 '-dihydroxy-l : l'-di- 
naphthylmethane. Interaction of CH20  and 6 : 2- 
C10H GBr-OH in AcOH-HCl yields 6 : 6' -dibromo-2 : 2'- 
dihydroxy-1 : V-dinaphthylmethane, m.p. 242° (de
comp.) [diacetate (H), m.p. 287°; N a  derivative], 
oxidised by HOC1 to the-Jc/M/dro-derivative, m.p. 209° 
(phenylhydrazone, m.p. 200°), which with Acl-Ac20  
yields (II). Similarly from 3 : 2-C10H GBr-OH, 3 : 3'- 
dibromo-2 : 2'-dihydroxy-1 : V-dinaphthylmethane (III), 
m.p. 207°, is formed, oxidised (HOC1) to  the dehydro- 
derivative, m.p. 232°, which does not form a phenyl
hydrazone. 2-Hydroxy-2'-m ethoxy-l: 1'-dinaphthyl
m ethane (IV) treated with NaOCl in E tO H-N aOH 
yields l'-chloro-, m.p. 147°, and with Br and AcOH- 
NaOAc, V-bromo-, m.p. 155°, -2'-keto-2-methoxy-V : 2'- 
dihydro-1 : l'-dinaphthylmethane, both of which when 
treated  with AcOH-Zn regenerate (IV). Interaction 
of the Na salt of 2 : 2'-dihydroxy-l : l'-dinaphthyl- 
methane and Ac20  yields 2-hydroxy-2'-acetoxy-1: V-di
naphthylmethane, m.p. 195°, which with Br in AcOH- 
NaOAc yields I'-bromo-2'-keto-2-acetoxy-Y : 2'-di-
hydro-1 : l'-dinaphthylmethane, m.p. 127° (decomp.). 
Oxidation (NaOCl-NaOH) of 2 : 2'-dihydroxy- 
3 : 5 : 6 : 3' : 5 ':  6'-hexamethyldiphenyhnethane (V) 
yields a dehydro-derivative, m.p. 137°, and of l-(2'- 
hydroxy-3 ': 5'-dimethylbenzyl)-2-naphthol, a de- 
/¿(/¿ro-derivative, m.p. 107° (phenylhydrazone, m.p. 
167°). The following covalent N a  derivatives are 
described : of (V), m.p. about 175°, of 6-bromo-2 : 2'- 
dihydroxy-1 : l'-dinaphthylm ethane, m.p. about 215°, 
and of phenyl-2 : 2'-dihydroxy-l : l'-dinaphthylm eth- 
ane. Di-(2-hydroxy-3 : 5-dimethylphenyl)methane 
does not form a Na derivative. J .  D. R.

D issociab le o rg an ic  oxides. H y d ro g en atio n  
of pho to -ox ides. C. D ueraisse and  J . H oupillart

(Compt. rend., 1937, 205, 740—743; cf. A., 1936, 
1499).—The photo-oxides of tetraphenylnaphth- 
acene (rubrene), wieso-diphenylanthracene, and an th r
acene with H 2-R aney  Ni afford 5 : 12-dihydroxy- 
5 : 6 : 11 : 12 - tetraphenyl - 5 : 12 - dihydronaphthacene, 
m.p. 308—309° (cf. A., 1931, 1052), 9 : 10-dihydroxy- 
9 : 10-diphenyl-9 : 10-dihydroanthracene (cf. A., 1937, 
II , 332), and 9 : 10-dihydroxy-9 : 10-dihydroanthracene, 
m.p. 195° (cf. A., 1935, 487), respectively. Naphth- 
acene is more difficult to reduce, bu t its reduction 
product is easily reduced further. Anthraquinone 
with H 2-R aney Ni and alkali absorbs 6 H but only 
tetrahydroanthraquinone can be isolated as the 
diquinol is instantaneously oxidised in air.

J . L. D.
D erivatives of th ioph lo ro g lu c in o l. C. M. Suter 

and G. A. H arrington (J. Amer. Chem. Soc., 1937, 
59, 2575—2578).— 1 : 3 : 5-C6H3(S03Na)3 (modified 
prep.) and NaOH a t 240—250°, best hi Ni, give 77% 
of Na 3 : 5-dibydroxybenzenesulphonate, + 2 H 20  
[not converted into s-CGH 3(OH)3 by N aOH; the Ac2 
derivative, hygroscopic, gives an  intractable chloride], 
the Bz2 derivative whereof affords resorcinol-5-sul- 
phonyl chloride dibenzoate, m.p. 105°, reduced by Zn in 
boiling AcOH (not a t  50°) to  5-thiolresorcinol dibenzo
ate, m.p. 110° (corresponding disulphide, m.p. 146°). 
This thiol with EtO H  and a trace of N aO Et gives 
5-thiolresorcinol, m.p. 88—89°, sublimes a t  140°/1 
mm., and with the alkyl halide and a trace of N aO Et 
in E tO H  affords 5-methyl-, m.p. 78—78-5°, -ethyl-, 
m.p. 71—72°, -n-propyl-, m.p. 67—68°, -n-butyl-, 
m.p. 66°, -n-amyl-, m.p. 66°, and -n-hexyl-thiol- 
resorcinol, b.p. 250°/l mm. The PhOH coeffs. 
towards S. aureus and E. typhi of the alkylthiols are 
recorded; in general they increase with increasing 
mol. wt. of the alkyl substituent. R. S. C.

S y n th esis  of a  deriva tive  of h y d roxyqu ino l. M.
Mey er  (Compt. rend., 1937 , 205, 920—922).— 
Prolonged interaction of OEt'CNa(C02E t)2 (1 mol.) 
with mesityl oxide (1 mol.) in PhMe—E tO il a t  room 
temp, and then a t  50° affords an additive compound 
which is immediately cyclised and with HC1 affords
2-ethoxy-2-carbethoxy-3 :3  - dimethylcyclohexane - 1 :5- 
dione, b.p. 126°/2 mm. [monosemicarbazone, m.p. 236° 
(block)], hydrolysed (large excess of NaOH) and 
simultaneously decarboxylated to  2-ethoxy-'i : 3-di
methyl-3 : 4-dihydroresorcinol, m.p. 85-5°. J .  L. D.

S im u ltan eo u s dehydro g en atio n  an d  d eh y d r
a tio n  w ith  m ix ed  ca ta ly s ts . M. P . Masina (J. 
Gen. Chem. Russ., 1937, 7, 2128—2136).—Zelinski’s 
Ni-Al20 3 catalyst activates both dehydrogenation and 
dehydration of c?/cZohexanol and of methylcycZo- 
hexanol, a t  260—380°. The intensity of dehydrogen
ation and polymerisation reactions rises with increas
ing Ni content of the catalyst. A Cr20 3-Cu-Al20 3 
catalyst acted similarly to the above. R. T.

M olecu la r s tru c tu re  an d  ra te  of reac tio n . W.
H u c k e l, H . H av ek o ss , K . K u m e ta t, D. U llm a n n , 
and W. D o l l  (Annalen, 1937, 533, 128—171).— 
Further observations of the rate of hydrolysis of the 
H  succinates and H  phthalates of the alcohols of the 
decahydronaphthalene and hydrindene series co n firm  
the view (A., 1935, 41) th a t the simple reaction
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kinetic considerations on which the Arrhenius equa
tion is based have no t the same theoretical importance 
with solutions as with gases. Configurative decisions 
based on physical data  are no t so significant with 
diastereoisoincric alcohols as with hydrocarbons. 
F urther it is found th a t the good agreement between 
the methods of Vavon and Skita for the elucidation 
of configuration is not general. In  dubtful cases the 
degree of association of the alcohol is not more useful 
than  the rate of hydrolysis with which it  is connected. 
The thermal stability of the toluenesulphonates is 
invariably parallel to the conditions of formation 
of diastereoisomeric alcohols. Those isomerides which 
are formed preferentially by catalytic hydrogenation 
in acid solution give toluenesulphonates which are 
unstable and decompose on long keeping or completely 
when boiled for about 1 hr. in MeOH into, among other 
products, unsaturated hydrocarbons. The esters 
of isomeric alcohols endure prolonged boiling with 
alcohol without giving appreciable quantities of 
hydrocarbons. Adopting Skita’s arrangement, it 
appears th a t a substituent in the cis-vicinity to  a 
strongly negative group tends to  displace it, possibly 
with previous ionisation. Observations on models of 
the compounds under consideration are complicated 
by the mobility of the six-membered ring present in 
them. In  consequence two substituents in the cis- 
position can be remote from one another by an 
angle between the cis-valencies not exceeding 72° 
and ¿rans-substituents can approach to  an angle 
of 48°. Herein lies a possible explanation of the un
usual behaviour of a-alcohols witii cis-union of rings. 
The Arrhenius formula k =  ae~'ilRT cannot be strictly 
applied. The rate of reaction of sterically unhindered 
alcohols in the case of succinates and phthalides 
approximates closely to  th a t of the corresponding 
esters of cycZohexanol. The vals. ki0 — 1 and ke0 —
0-1 are readily recognised data for “ norm al ” rates 
of succinates and phthalates. The view th a t the 
action consts. of alcohols with (5-OH exceed those 
with a-OH and th a t the protection of the OH by the 
vicinal ring is thus directly evidenced could not be 
confirmed. In  general the action consts. of esters 
reacting a t the “ normal ” rate lie between 2 and 5 x  
107 for succinates and phthalates. I t  is not univers
ally true th a t high energy of activation causes a “ steric 
hindrance ” or, otherwise expressed, a  particularly 
small rate of reaction, since many of the compounds 
with calc, relatively high energy react a t the “ normal ” 
rate. Pronounced diminution of the ra te  is observed 
with only a few alcohols. High energy of activation 
and high action const, are frequently found simul
taneously and their influences m ay compensate one 
another so th a t normal rates of reaction result. I t  is 
no t possible to give general rules for the incidence of 
steric hindrance or for the relationship between energy 
of activation and action const. Among abnormal 
cases examples of simultaneous high energy of activ
ation and high action const, are relatively frequent. 
H  succinates are more rapidly hydrolysed than  the 
corresponding H  phthalates solely by reason of the 
greater energy of activation of the latter. These also 
are not hydrolysed a t  the same rates by NaOH and 
K O H ; with the succinates this is not the case. The 
foaming power of the alkali phthalate solutions in

dicates their presence partly  as colloids and the pro
portion is probably not the same for the Na and K  
salts.

irons-1 -Decahydronaphthol (I), m.p. 49°, is re
markable for its very small rate of reaction, possibly 
owing to very marked steric hindrance. In  the deca- 
hydronaphthalene series apart from (I) the 1-alcohols 
have universally smaller rates of reaction than  the 2- 
compounds. This is true of the a-hydroxyhydrindanes 
with OH in the six-membered ring, whereas those 
with OH in the five-membered ring behave “ norm 
ally.” The hydrindan-P-ols and decahydronaphth-S- 
ols are normal. woCamphanol-II, m.p. 84°, although 
a primary alcohol, is exactly similar to  the “ normal ” 
phthalates of the decahydronaphthols, whereas the 
isomeric isocamphanol-I, m.p. 101°, has so small a 
ra te of reaction th a t i t  is comparable with ¿soborneol. 
cyclolHexyl H  succinate bu t not the H  phthalate 
resembles the corresponding compounds of the 
dicyclic alcohols. In  comparison with cycZohexanol 
the rate of reaction of o-methylq/cZohexanol is greatly 
diminished even when Me is in the irares-position. 
In  respect of the Arrhenius formula the ra te of re 
action of Ci's-2-methylcï/cZohexanol is more dependent 
on the temp, a t low than  a t high temp, whereas with 
the ¿raws-compound the conditions are reversed. 
The experimental technique of the hydrolysis is 
described in detail. Many cryoscopic measurements 
and some determinations of heats of combustion are 
recorded.

Catalytic hydrogenation of cis-l-ketodecahydro- 
naphthalene gives almost exclusively cis-decahydro- 
naphth-l-ol, m.p. 93°, whilst similar treatm ent of 
ar-tetrahydronaphth-1-ol affords a  complex mixture. 
cis-Decahydronaphth-l-ol-II.^m.p. 55° (II succinate, 
m.p. 53—54°; phenylurethane, m.p. 80—81°; p- 
nitrobenzoate, m.p. 85— 86° ; p -toluenesulphonate, m.p.
89—90°), is therefore obtained from the corresponding 
amine. cis-Decahydronaphth-l-ol, m.p. 93°, gives 
a very unstable p-toluenesulphonate. The R  phthalate, 
m.p. 107—108°, of iraîwdecahydronaphth-2-ol, m.p. 
53°, is described. The ^-nitrobenzoate, m.p. 56°, 
of 4-hydroxy-cis-hydrindane is reduced (P t0 2 in E tO H  
containing HC1) to  the p -aminobenzoate, m.p. 179— 
181°, which is hydrolysed to the non-cryst. alcohol, 
b.p. 104°/12 mm. (phenylurethane, m.p. 82—83°; 
I I  succinate, m.p. 37°; p -toluenesulphonate, m.p. 
53—54°). Similarly, the p -nitrobenzoate, m.p. 72°, 
of cîs-a-hydrindanol is reduced to  the p -aminobenzo
ate, which is hydrolysed to the alcohol, which gives a 
I I  succinate, dimorphous, m.p. 63° or 56— 58°, and 
a very unstable ■p-toluenesulphonate, m.p. 54°. The 
non-cryst. a-hydrindanol-II gives a p -aminobenzoate, 
m.p. 83—S4°, i>-benzamidobenzoate, m.p. 146—147°, 
H  succinate, m.p. 47°, and p-toluenesulphonate, m.p. 
32—33°. The H  succinates of the following deca
hydronaphthols are described (m.p. of alcohol first) : 
trans-a.-1, 49°, m.p. 107°; trans-a-II, 63°, m.p 85°; 
cis-oc-I, 93°, m.p. 66°; cis-a-II, 55°, m.p. 53—54°; 
tmns-{3-1, 53°, m.p. 64°; trans-^-H, 75°, m.p. 81°; 
cis-[3-1,105°, m.p. Sl°, andcis-p-II, 18—31°, m.p. 54°; 
of the following hydrindanols ; 4-hydroxy-cis-I, 
16/31, m.p. 47°; 4-hydroxy-cis-II, liquid, m.p. 37°;
5-hydroxy-ci's-I, 43°, m.p. 81-5° ; o-hydroxy-cis-II, 
20°, m.p. 47° ; [3-cis-I, 5°, m.p. 71° ; fi-trans-, 21°, m.p.
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58°; $-indanyl, aycAohexyl, and Pr^ I I  succinate have 
m.p. 113°, 43°, and 51°, respectively. H. W.

D ehydration  of l-p-pheny le thy l-3 -m ethy lcyclo - 
h ex a n -l-o l. D. P erlman  andM .T. B ogert (J. Amer. 
Chem. Soc., 1937, 59, 2534—2536).—Dehydration of
l-$-phenylethyl-3-methylcyc]ohexan-l-ol, m.p. about 
25—26°,' b.p. 145—146°/3—4 mm. [phenylurethane, 
m.p. 102— 103° (corr.)], by 85% H 2S04 is accom
panied by ring-closure and gives mainly 2-methyl- 
1 : 2 : 3 : 4 : 9 : 1 0 : 1 3 : 14-octahydrophenanthrene with

r .-I . /"itt /C H ,- V  r\^-CHo’CHMe-- r'jssome of the spiran CH2< ^ , j |  !>C<1q j j  q jj ,>CH2.
Neither product was isolated pure, bu t dehydrogen
ation by Se gives 2-methylphenanthrene and oxidation 
by Cr03, followed by H 20 2, gives some a-m-tolyl- 
homophthalic acid, m.p. 140— 142° (decomp.). The 
spiran is present mostly in the low-boiling portion of 
the crude product. R. S. C.

In tro d u c tio n  of th e  trip h en y lm e th y l g ro u p .
IV. B y -p ro d u c ts  fo rm ed  d u rin g  reac tio n s  w ith  
trip h en y lm e th y l ch lo ride . E. F u n ^ kubo  and T. 
Matstji (Ber., 1937, 70, [B], 2437—2446).—The by
product obtained by the action of CPh3Cl on iso- 
ehavibetol and isoeugenol in C5H 5N is CPlia-OEt (cf.
A., 1936, 1388). Reaction is never complete and the 
small am ount of residual CPh3Cl is not quantitatively 
transformed by H sO into CPh3-0H. CPh3-0 E t 
can arise from CPh3Cl and E tO H  or from CPh3-0H  
and EtO H  in presence of HC1 b u t not in its absence. 
Reasons are advanced for the small and very variable 
yield of CPh3-OEt. The “ product,” m.p. 81°, of 
van Alphen (A., 1927, 660) is probably CPh3-0 E t 
(cf. Schorigin, A., 1928, 59). H. W.

C ondensations b y  so d iu m . IX . P re p a ra tio n  
a n d  p ro p e rtie s  of trix en y l- an d  tr im e th y l-  
trix en y l-ca rb in o ls  an d  th e ir  deriva tives. A. A. 
Morton and W. S. E merson (J. Amer. Chem. Soc., 
1937, 59, 1947— 1949).—p-C6H 4PhCl, E t2C03, and 
N a powder in C6H 8 (cf. A., 1932, 157) give 39% of 
(p-C6H4Ph)3C*OH (I), reduced (SnCl2, AcOH-conc. 
HC1) to  tri-jp-diphenylylmethane (II), which with 
Br in CS2 and sunlight affords the tetrabromide, 
(£>-CeH4Ph)3CBr4, m.p. 170— 171° [hydrolysed by aq. 
alkali to  (I)]. (II) with H N 0 3 (d 1-6), conc. H 2S04, 
and 30% oleum gives a (Ar0 2)9-derivative, m.p. 278— 
279° (decomp.). (II) could not be oxidised (Cr03, 
AcOH). 4-Bromo-4'-methyldiplienyl, E t2C03, and 
N a similarly afford 23% of tri-(i'-mcthyl-p-diphenylyl)- 
carbinol, m.p. 221—221-5° (chloride, m.p. 204—205°), 
reduced (method : Schmidlin and Garcia-Banus, A., 
1913, i, 34) to  tri-(4r'-methyl-'p-dvphenylyl)methane, 
m.p. 174— 174-5° (tetrabromide, m.p. 99— 103°). The 
above compounds show more intense colour reactions 
than  the corresponding compounds of the CPh3 series.

H . B.
D eh y d ra tio n  of r-a-phenyl-p-o-, -m - ,  an d  

-p-to lyl-ap-butylene g lycols (“  a ’’-fo rm s). R.
R oger and A. M. R oberts (J.C.S., 1937, 1753— 
1761).— <x-Phenyl-fi-o- (I), m.p. 76—79°, -0-ni- (II), 
m.p. 101— 102°, and -$--p-tolyl-a$-butylene glycol 
(“ a ’’-form) (III), m.p. 100—101°, obtained from 
COEt-CHPh-OH and the Mg derivatives of o-, m-, and 
p-CGH4MeBr, are dehydrated by dil. H 2S04, molten 
H 2C20 4, or E t20-H C l, by semihydrobenzoin trans

formation, to  a-phenyl-a-o- (IV), b.p. 176—178°/20 
mm. (semicarbazone, m.p. 168— 169°), -a-m- (V), b.p.
175—177°/18 mm. (semicarbazone, m.p. 164— 165°; 
2 : 4-dinitrophenylhydrazone, m.p. 169-5—170-5°), and 
-a.-p-tolylbutaldehyde (VI), b.p. 170—173°/17 mm. 
(semicarbazone, m.p. 154— 155°; 2 : 4-dinitrophenyl- 
hydrazone, m.p. 162—163°). W ith K O H -EtO H , (V) 
and (VI) give respectively a-phe.nyl-ct.-m-, b.p. 143— 
144°/17 mm., and -oc-p-tolylpropane, b.p. 154— 156°/ 
23 m m .; (VI) is oxidised by Cr03-A c0H  to 
i3-C0H4MeBz and i?-C6H4Bz-C02H.

Dehydration by conc. H 2S04 is more complex, 
causing semipinacolinic transformation of (I) and (II), 
with the unexpected migration of E t, and respective 
formation of r-o- (VII), m.p. 39-5°, and r-m -tolyl
a.-phenylpropyl ketone (VIII), m.p. 82—83° (2 :4- 
dinitrophenylhydrazone, m.p. 130— 131° [accompanied 
by a compound (IX), m.p. 97—98°, containing S]. 
Synthetically, (VII) and (VIII) are prepared from 
CHPhEt-CN and o- and #>-C6H4MeBr (Mg); (VTII) 
is no t affected by boiling K O H -EtOH . Conc. H 2S 04 
converts (III), however, into a-p-tolylbutyrophenone
(X), m.p. 54—55° (semicarbazone, m.p. 160— 161°; 
2 : 4-dinitrophenylhydrazone, m.p. 145-5— 146-5°), with 
phenyl--p-tolylmethyl E t ketone (XI) (semicarbazone, 
m.p. 202-5—203-5°). Formation of (X) m ay be 
either by semihydrobenzoin migration of H  or by 
vinyl dehydration; th a t of (XI) by semipinacolinic 
migration of £>-CBH4Me. A m ixture of (X) and (XI) 
on oxidation (Cr03-A c0H ) gives an acid, C17H 160 3, 
m.p. 138—139°, which m ay be derived from either. 
Synthetically, (X) is prepared from ^-CfiII4Me-COEt, 
reduced by N a-E tO H  to p-CcH 4Me-CHEt-OH, new
b.p. 110°/21 mm. (and by N a-H g to s-p-tolylethyl- 
pinacol, m.p. 101— 102°), converted through a-chloro-
a.-p-tolylpropane, b.p. 94—95°/15 mm., into [Hg(CN)2] 
a--p-tolylbutyronitrile, which with MgPhBr gives (X);
(XI) is prepared from j3-CeH4Me-CHPh-CN and 
MgEtBr.

Conc. H 2S04 converts (IV) into (VII); (V) gives, 
not (VIII), bu t T-a.-m-tolylbutyrophenone (?) (XII) 
(semicarbazone, m.p. 134— 135°), with (IX ); (VI) 
gives a m ixture of (X) and (XI). Attem pted prep, of
(XII) from m-C6H4Me-CHEt-OH through cc-chloro- 
a-m-tolylpropane, b.p. 104— 106°/21 mm., gives 
[Hg(CN)2] only m-propenyltoluene (?), b.p. 87—88°/ 
25 mm. w-C0H 4Me-CHPh-CN and MgEtBr give 
T-phenyl-m-tolylmethyl E t ketone (?) (semicarbazone, 
m.p. 161°).

From the migration of E t  (above) i t  is concluded 
th a t the conversion of alkylhydrobenzoins by H 2S04 
into alkyldeoxybenzoins (A., 1921, i, 565; 1923, i, 
333) is the result of semipinacolinic migration of alkyl, 
and not of vinyl dehydration. Results with (I) 
suggest th a t in saturation capacity o-C6H4Me >  Ph 
(cf. A., 1937, I I ,  190). In  dehydrations by conc. 
B^SO^ aldehydes cannot always be regarded as 
interm ediate products. E . W. W.

P h o to ch em ica l d eh y d ro g en atio n  of 7 -dehydro- 
ch o leste ro l an d  th e  p y ro ly sis  of th e  p ro d u c t. Y.
U rushibara  and T. Ando (Bull. Chem. Soc. Japan, 
1937, 12, 495—498).—7-Dehydrocholesterol [3 : 5- 
dinitrobenzoate, m.p. 212—212-5° (corr.; decomp.)] 
is dehydrogenated by prolonged insolation in E tO H -
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C6H 6 containing eosin to  the “ pinacol," C54H 860 2, 
m.p. 185-5— 186° (corr.; decomp.), [<x]d —171° in 
C5H bN, also +  1H20 , m.p. 184— 185° (corr.; de
comp.). This when heated a t 185°/0-25 mm. and then 
distilled affords 10-demethylcholestatrim-S-ol, C2GH 40O, 
m.p. 76°, almost inactive optically [3 : 5-dinitrobenzo- 
ate, m.p. 210-5—211° (corr.), [a]j>7 -3 -8 °  in CH C y. 
Similar dehydrogenation of 7-dehydrocholesteryl 
benzoate gives a product, CG8H 940 4, m.p. 183—183-5° 
(corr.; decomp.), [a]J>7 —114° in CHC13. H . W.

S u b stan ces  ob ta in ed  by  ir ra d ia tio n  of 7-de- 
h y d ro ch o leste ro l. A. W indatjs, M. D ehpe , and 
W . W underlich  (Annalen, 1937, 533, 118— 127).—  
Irradiation of 7-dehydrocholesterol (I) with u ltra
violet light of >280 m[jL. gives lumisterol-3, C27H 440 , 
m.p. 87—8S° (from COMe2) or m.p. 63—64° (from 
MeOH), [a]™ +197° in CHC13 (dinitrobenzoate, m.p. 
131°, [a]!,0 +20° in CHClg; acetate, m.p. 131—132°, 
[a]Jf +142° in CHC13), which very closely resembles 
lumisterol (II) except in th a t i t  does not give an 
isolable compound with vitamin-Z)3 whereas the 
compound from (II) and vitamin-Z)2 is very character
istic. Constitutionally it  probably differs from (II) 
only in the steric arrangement of groups a t C(10). 
Irradiation of (I) with the ultra-violet light from Mg 
leads to non-cryst. tachysterol-3 (probably A ), [a]" 
— 11-5° in benzine (methyldinitrobenzoate, m.p. 137°,

HMe-[CH2]3-Pr^

OH

(A.)

[a]» +40-4° in CHCI3), which, like tachysterol, com
bines with eitraconic anhydride giving an adduct 
resolved into its components by heat. Vitamin-D3 
(III) is isolated as the 3 : 5-dinitrobenzoate, m.p. 
12S°, or (from E t20), m.p. 140°. The anisate, m.p. 
114°, [a]?,1 +127° in CHC13, and p -nitrobenzoate, m.p. 
127°, [a]y +114° in CHC13, are described. Ozonis
ation of (HI) gives a ketone (scmicarbazone, C19H 35ON3, 
m.p. 214°) probably B, which supports formula C 
for (III).

-\-CHMe-[CH2]3-Pr^
^ f ^ - C H M c - [ C H 2]3-Pr*

!,C J—J\ /  (C.)

OH
H. W.

S te ro ls . XXIV. S ito stenone an d  s t ig m a s te n 
one. R . E. Marker  and E. L. W ittle . XXV. 
o i/o S tig m as te ro ls  an d  a Mo s ito s te ro ls . R . E. 
M arker  and T. S. Oakw ood . XXVI. S ito s te ry l 
an d  s t ig m a s te ry l  ch lo rid e  an d  re la te d  co m 
p o u n d s. R. E. Ma rk er  and E. J . L awson 
XXVU. ep iS ito ste ro l an d  e p is tig m a s te ro l. R. E. 
M arker, E. J . L awson, E. L. W it t l e , and T. S. 
Oakwood (J. Amer. Chem. Soc., 1937, 59, 2704— 
2708, 2708—2710, 2711—2713, 2714—2715; cf. A., 
1938, II , 12).—XXIV. The identity of tallol-sitosterol, 
termed simply sitosterol (I), with 22-dihydrostigma-

sterol is confirmed. W ith pptd. Cu a t 150—200°/2 
mm. (I) gives sitostenone, hydrogenated (P t0 2; 
3 atm .) in E t20  to  24-ethyle>p\coprostanol (II), m.p. 
137° (acetate, m.p. 94°), also obtained similarly from 
stigmastenone and oxidised by Cr03 to  24-ethylcopro- 
stanone (III), m.p. 114°. W ith Al(0Pri3)3 this ketone 
gives 24-ethylcoprostan-$-ol, m.p. 127° (acetate, m.p. 
89°) [and some (II)], which is epimerised to (H) by 
Na in xylene. W ith Br and a drop of H B r in AcOfi 
(HI) gives the 4-Z?r-derivative, m.p. 149°, converted 
by C5H 5N into sitostenone, which is reduced by 
Na-C 6H 11,OH to sitostanol, identical with stigma- 
stanol (IV) (acetate, m.p. 136°). Stigmasterol and 
Na-CBH n -OH give 5 : 6-dihydrostigmasterol [acetate, 
m .p. 122° (dibromide)] and a (?) hydrocarbon, m.p. 
72°; the 5 : 6-H2-compound gives (IV) when hydro
genated.

XXV. epiallo- (V) and alio-Sitosterol (VI) and allo- 
stigmasterol (VII) are prepared. All are readily 
dehydrated and ZZostigmasterol (VIII) is too 
unstable for isolation in a pure state. Stigmastenone 
with Al(OPrp)3 gives (VI), m.p. 137° (digitonide), 
the acetate, m.p. 132°, of which gives (II) when hydro
genated and hydrolysed; the mother-liquors afford a 
mixture of (VIII) and its dehydration product, also 
reduced to (H). Sitostenone gives similarly (VI), 
m.p. 158° (digitonide), and (V), m.p. 138°, the acetates, 
m.p. 88° and 92°, respectively, of which are hydro
genated to  (H).

X XV I. PC15 and (I) give sitosteryl chloride, m.p. 
86° (dibromide, m.p. 96°), hydrolysed by KOAc- 
AcOH to sitosteryl acetate and hydrogenated (P t0 2) 
in E t20  to a-sitostyl [a-stigmaslyl] chloride, m.p. 107°, 
which is also obtained by hydrogenation of stigvia- 
steryl chloride (prep, by PC15), m.p. 83° (dibromide, 
m.p. 182°), from epistigmastanol by PC1B, and from 
stigmastanol by S0C12. fi-Sitostyl [$-stigmastyl] 
chloride, m.p. 118°, is obtained from stigmastanol or 
sitostanol and PC15 or from e^nstigmastanol and 
SOCJ2, and is hydrolysed to  stigmastanol. The 
a-chloride is hydrolysed by KOAc in BuC02H  to 
epistigmastanol and with Na~C5H n -OH gives stig
ma stane [sitostane], m.p. 84°.

XX V II. The Grignard reagent from sitosteryl 
chloride with dil. H 2S04 gives (I) and cpisilosterol, 
m.p. 135° (acetate, m.p. 66°), hydrogenated to  epi- 
stigmastanol. Stigmasteryl chloride similarly affords 
epistigmasterol, m.p. 151° (acetate, m.p. 98°), reduced 
to epistigmastanol. Both new ejn-compounds are 
readily dehydrated. R . S. C.

V itam in -E . T ocophero ls  fro m  v a rio u s  
so u rces . O. H . E merson , G. A. E merson , A. 
Mohammad, and H . M. E vans (J. Biol. Chem., 1937, 
122, 99—107).—a-Tocopherol is isolated from cotton
seed oil, lettuce leaves, and palm oil. I ts  absorption 
spectrum is revised. Two additional tocopherols 
have been isolated, [3-tocopherol as allophanate, 
C31H 520 4N2 or C30H 50O4N2, m.p. 144-146°, [«]£ 
+5-7° in CgH 6, from wheat-germ oil, and y-toco- 
pherol as allophanate (isomeric with the ¡3-compound), 
m.p. 138—140°, [a]p +3-4° in C6H G, from cottonseed 
oil and probably also from palm oil. |3- and y- 
Tocopherol are half to one third as active biologically 
as a-tocopherol. R . S. C.
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A ction  of m e ta ls  on ac id  ch lo rid es. G. A.
Varvoglis (Ber., 1937, 70, [B], 2391—2396).—The 
action of Zn on BzCl in E t20  gives unchanged Zn, 
and mainly EtOBz with EtCl, BzOH, CH2Ph-OH, 
and ZnCl2. After removal of these substances 
a small quantity of viscous residue (I) remains in which 
benzil or ¿sobenzil could not be detected. The initial 
change is between the acid chloride or a mol. com
pound of it  with E t ,0  and Zn and leads to  ZnCl2; 
the Bz residues do no t unite to benzil b u t are involved 
in a complex manner in the formation of (I). The 
ZnCl2 thus produced accelerates the change between 
BzCl and E t20  to  EtCl and EtOBz, which occurs 
also in absence of ZnCl2. A third reaction is the re
duction of BzCl to CH2Ph*OH. The liberation of H 
is proved by the formation of quinol dibenzoate (II) 
and chloroquinol dibenzoate (III) from Zn and BzCl 
in E t20  cobtaining ^-benzoquinone (IV). In  iso- 
amyl ether and dioxan, respectively, the main products 
are tsoamyl benzoate or glycol dibenzoate, respect
ively ; the la tter is not produced in  presence of (IV), 
its place being taken by (II) and (III). In  C6I Ie, 
CS2, or CC14 the only change is a slight conversion 
of the chloride into the acid. In  C6H„ containing (IV) 
there is a considerable production of (III) and particu
larly of ( I I ) ; the change is probably due to  a cata
lytic action of ZnCl2 formed in small amount on C6H 8 
and BzCl in the sense of a Friedel-Crafts reaction. 
(The presence of COPh2 could no t be detected.) 
A similar change is observed in anisole. Fe powder 
behaves similarly to Zn. AcCl resembles BzCl but 
gives a greater proportion of (I). H . W.

B ro m o -d eriv a tiv es  of novocaine. I I I .  L. 
F k e jk a  and L. CizmaR (Chem. Listy, 1937, 31, 
460—464).—3-Bromoacet-^-toluidide in 2-5% aq. 
MgS04 and KM n04 a t  70° yield Z-bromo-4-acetamido- 
benzoic acid, m.p. 228—229°, hydrolysed by conc. 
H 2S04 to Z-bromo-4-aminobcnzoic acid, m.p. 218— 
219° (Et ester, m.p. 90—91°; Pra ester, m.p. 58— 
59°), which with 0H-CH2-CH2C1 gives fi-chlorodhyl 
Z-bromoA-aminobenzoate, m.p. 100°. This yields P- 
diethylaminoethyl Z-bromoA-aminobenzoate (I), m.p. 
m.p. 157— 158°, with N H E t2 a t  105— 110° (10 hr.).
(I) is also obtained by gradual addition of Br in E t20  
to  an  aq. solution of novocaine in sunlight. R. T.

o-2 -M ethy l-l-naph thy lam inobenzo ic  acid . W. 
K n a pp  (Monatsh., 1937, 71, 122—127).—2 :1 -  
C10H 6MeBr and o-NH2-C6H4-C02H  are transformed 
by anhyd. K 2C03 and Cu powder in boiling P hN 02 
into o-2-?nethyl-l-naphthylaminobenzoic acid (I), m.p.

215—216° (incipient decomp.), 
converted by P 20 5 in  boiling 
PhMe into phenyl 2-methyl-S- 
naphthyl ketone o : 1 -imine (II), 
m.p. 196— 197°, and a methyl- 
benzacridone, m.p. 337—339°. At 
somewhat above its m.p. (I) is 

converted into phenyl-2-methylA-naphthylamine, m.p. 
121— 122°. H . W.

E ffects of oxygen  an d  p ero x id es  on th e  r a te  of 
ad d itio n  of b ro m in e  to  c in n am ic  ac id  in  ca rb o n  
te tra ch lo rid e . Y. U btjshibara and M. T a k e- 
bayashi (Bull. Chem. Soc. Japan, 1937, 12, 499— 
506).—The effect of 0 2 on the addition of Br to

CHPh'.CH-C02H  in CC14 has been established. In  
presence or absence of 0 2 the reaction between Br and 
CHPh!CH• C0 2II  in CC14 is not affected by HBr. 
Bz20 2 accelerates the addition. In  all cases, in a 
vac. or in presence of 0 2, Bz20 2, or H B r the product 
which separates is cinnamic acid dibromide, m.p. 
198°. The experiments are performed in the dark a t 
room temp. H . W.

S om e d eriv a tiv es  of d ipheny lam ine an d  a  n ew  
sy n th esis  of iV -ary lan th ran ilic  ac ids an d  of 
ac ridones. (Miss) M. M. J amison and E. E. 
Tu rn eb  (J.C.S., 1937, 1954— 1959).—Application of 
the method of Chapman (A., 1929, 550) yields the 
following : N-o-chloro-, m.p. 59—60°, N-2 : 4-di-
chloro-, m.p. 81°, and 'S-p-bromo-phenylbenzimino-p- 
chlorophenyl ether, m.p. 83—84°, and N-2 :4 -dichloro- 
phenylbenzimino-2 : 4 : G-trichlorophenyl ether, m.p. 
86— 88°. When heated these give 'N-benzoyl-2 :4- 
dichloro-, m.p. 115°, - 2 : 4 : 4  '-trichloro-, m.p.
117— 118°, A-chloroA'-bromo-, m.p. 149°, and 
-2 :4  : 6 : 2 ' : 4 '-pentachloro-diphenylamine, m.p. 160°, 
respectively, which are hydrolysed to  2 : 4'-dichloro-
(I), m.p. 42°, 2 : 4 :  4'-trichloro- (II), m.p. 67—68°,
4-chloro-4'-bromo-, m.p. 91-5°, and 2 : 4 : 6 : 2' : 4'- 
pentachloro-diphenylamine, m.p. 94°, respectively. 
Interaction of 1 : 2 :  4-OH-CcH 3Cl2 and N-p-chloro- 
phenyl - p  - toluanilideiminochloride (from p  - tolu- 
2>-chloroanilide and PC15) yields N-j3-chlorophenyl- 
p  - toluimino - 2 : 4 -  dichlorophenyl ether, a glass, 
which when heated gives N-p-toluoyl-2 :4  : 4'-tri- 
chlorodiphenylamine, m.p. 157°. Similarly, benz-p- 
chloroanihdeiminochloride (III) and ¿-menthyl sali
cylate give 'N-~p-chlorophenylbcnzimino-2'-(carbo-\- 
menthoxy)phenyl ether, a glass; this when heated 
yields iV-benzoyl-4-chloro-2'-(carbo-Z-menthoxy)di- 
phenylamine, which immediately decomposes a t the 
formation temp, into Z-menthene, BzOH, and 3-cbloro- 
acridone (IV). Nitrosation (Fischer, A., 1878, 313) 
of ;p-chlorodiphenylamine and of (I) yields respectively, 
N-nitroso-'p-chloro-, m.p. 88°, and N-nitroso-2 : 4'-di- 
chloro-diphenylamine, m.p. 66—67°, which are reduced 
(Zn-aq. EtOH-AcOH) to I1l-phenyl-'E-p-chlorophenyl-, 
b.p. 174°/2 mm., and 2 : 4'-dichloro-'NN-diphenyl- 
hydrazine (V), b.p. 241°/8 mm., respectively. (V) 
with 4-chlorophthalic anhydride yields 'N-2-chloro- 
phenyl-NA'-chlorophenyl-WW-4-chlorophthalylhydraz- 
ine, m.p. 142— 142-5°. 2 : 4 : 4 '-Trichlorodiphenyl- 
carbamyl chloride, m.p. 117—118°, is obtained from
(II) and C0C12 a t  150—200°. Me salicylate (VI) 
and (III) with N aO Et give N --p-chlorophenylbenz- 
imino-o-carbomethoxyphenyl ether, m.p. 130—131°, 
which a t  300° is converted into Me 'S-benzoylA-chloro- 
diphenylamine-21 -carboxylate, m.p. 139—140°; this is 
decomposed a t 320° into MeOBz and (IV), and hydro
lysed by NaOH in aq. E tO H  to N-benzoylA-chloro- 
diphenylamine-2'-carboxylic acid, m.p. 191— 192° 
[also decomposed by heat to  BzOH and (IV)], and by 
conc. aq. NaOH to 4-chlorodiphenylamine-2'-carb- 
oxylic acid [also converted into (IV)]. Benz- 
2 : 4-dichloroanilideiminochloride and (Vi) yield 
N-2 : 4-dichlorophenylbenzimino - o - carbomethoxyphenyl 
ether, m.p. 85—87° converted a t  280° into Me 
N -benzoyl-2 : 4 -dichlorodiphenylamine-2 '-carboxylate, 
m.p. 114— 116°, which is hydrolysed successively to

Me

(II.)
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N-benzoyl-2 : 4 - dichlorodiphenylamine - 2 '- carboxylic 
acid, m.p. 177°, and to 2 : 4'-dichlorodiphenylamine-2'- 
carboxylic acid. Similar reactions yield 4-m-xylyl- 
benzimino-2'-carbomethoxyphemyl ether, m.p. 87—88° 
[isomerised a t 275° to Me -benzoyl-2 : 4-dimethyldi- 
phenylamine-2'-carboxylate, m.p. 132—133° (no 
acridone formed a t 350°), which is hydrolysed to 
N -benzoyl-2  : 4 - dimethyldiphenylamine - 2'- carboxylic 
acid, m.p. 192—193° (gives 1 : 3-dimethylacridone 
a t  300°)], and N-phenylbenzimino-o-carbomethoxy- 
phenyl ether, m.p. 110— 111°, isomerised a t  275° to 
Me Îü-benzoyldiphenylamine-2-carboxylate, m.p. 132— 
133°, which is partly  hydrolysed to  N-èenzoî/Z-N- 
phenylanthranilic acid, m.p. 186°. From Me 3 : 5- 
dibromosalioylate and benz-^-bromoanilideimino- 
chloride is obtained 'K-p-bromophenylbenzimino-4' : 6'- 
dibromo-2'-carbometlioxyphenyl ether, m.p. 105°, con
verted a t 270° into Me 'N-bcnzoyl-i : 6 : 4 '-tribromo- 
diphc1iylamine-2-carboxylate, m.p. 138—139°, succes
sively hydrolysed to  -benzoylA : 6 : 4 '-tribromodi- 
phenylamine-2-carboxylic acid, m.p. 217—218°, and 
4 : 6 : 4 '-tribromodiphenylaviine-2-carboxylic acid, m.p. 
222°, which with P0C13 in boiling xylene yields 
1 : 3 : 7-tribromoacridone, m.p. >300°. -p-M. ethoxy-
phenylbenzimino-p-chloro-o-carbomethoxyphenyl ether, 
m.p. 105—106° (from Me 5-chlorosalicylate and benz- 
j)-anisidideiminochloride), by the same series of 
reactions gives Me ISi-benzoyl-A-chloroA'-mclhoxydi- 
phenylamine-2-carboxylate, m.p. 164°, and N -benzoyl- 
4:-chloro-i'-methoxydiphenylamine-2-carboxylic acid 
(softens and loses 0-5C6Hg a t  120— 125° ; no sharp 
m.p. ; converted a t  300 into Z-chloro-1-methoxy- 
acridone, m.p. >300°). 'N-p-Chlorophenylbenzimino- 
p-carbomethoxyphenyl ether, m.p. 78—79° (from benz- 
p-chloroanilideiminochloride and p-OH-CgH.j-COoMe), 
similarly gives Me l^-benzoyl-i-chlorodiphenylamine-ü- 
carboxylate, m.p. 140— 141°, hydrolysed to  ~N-benzoyl-
4.-chlorodiphenyleimine-4i'-carboxylic acid, m.p. 223— 
224°. J . D. R.

C o n fig u ra tio n  of cyclic 1 : 1-hydroxycarboxy lic  
ac id s . J . B ôeseken  and (M lle .) F . J . v a n  B u u k en  
(Rec. trav. chim., 1937, 56, 1211—1218).—Measure
ments of the increase in tho conductivity of H 3B 0 3 
solutions caused by the addition of l-hydroxycycZo- 
heptane-, -hexane-, -pentane-, -butane-, and -propane-
1-carboxylic acid shows th a t with rings of 4 C atoms, 
the relative positions of the OH and C02H are the 
same as in the open-chain hydroxy-carboxylic acids. 
In  rings of 3 or 4 C, the angle between the OH and the 
C02H is increased by distortion, and the increase in 
the conductivity of H 3B 0 3 solutions is very much 
diminished. HydroxycycZobutanecarboxylic acid 
readily forms a lactide, even in H20 , and conductivity 
measurements in presence of this acid are only 
approx. J .  D. R.

U se of “ so d iu m  p h en o x id e-m eth y l sa licy la te  "  
a s  a  c a ta ly s t in  exchange es terifica tio n . K . N.
K in z e rsk a ja  (J. Appl. Chem. Russ., 1937,10,1889— 
1893).—Benzyl salicylate is obtained in 73% yield, and 
the cinnamate in 40% yield, bv adding NaOPh to 
1 : 1 CH2Ph-0H -o-0H -C 6H4-C02Me or 
-CHPh;CH-C02Me mixtures, distilling off the MeOH 
liberated, and heating the product a t 160— 170°/50— 
80 mm., when excess of CH,Ph-OH distils off. R. T.

a-B rom o-p-m ethoxy-p-phenylpropionic a c id s .
E. J . van L oon and H. E. Carter  (J. Amer. Chem. 
Soc., 1937, 59, 2555—2557).—Contrary to  Schrauth 
and Geller (A., 1922, i, 1125) pure CHPh!CH-C02H 
and Hg(OAc)2 in MeOH give $-me(hoxy-(3-phenyl- 
anhydro-a.-hydroxymercuri'propionic acid, decomp. 
210—211°, bu t more prolonged contact gives a com
pound (I), decomp. 210—212°, possibly the mixed 
acid, OAclHg-CHiCHPh-OMeVCOJs-H, insol. in 
OHOJg* The Hg compounds absorb 2 Br, bu t give 
mixtures under all conditions. The best method is 
to add Br to (I) in  aq. KBr, which leads to much 
a-bromo-p-methoxy-p-phenylpropionic acid, m.p. 
139— 140° (lit. 126— 127°), and a little of the form, 
m.p. 165— 170° (182— 183°), readily separated by way 
of the N a salts. R. S. C.

C onfigu ration  an d  m o b ility  of cyciohexene. 
J . B oeseken  and W . J. F. d e  R xjck van d e r  Gracht 
(Rec. trav. chim., 1937, 56, 1203—1210).—Butadiene 
and maleic anhydride in C6H 6 yield A1-cycZohexene- 
4 : 5-dicarboxylic anhydride, which is hydrolysed 
(H ,0) to the acid ( I ) ; similarly from isoprene, 1- 
mathyl-&l -cryc\ahexene-4 : 5-dicarboxylic anhydride, 
m.p. 63—64° [acid (II), m.p. 147— 148°], is prepared, 
and from py-dimethyl-AQ7-butadiene, 1 : 2-dimethyl- 
A1-cycloAea;ene-4 : 5-dicarboxylic anhydride, m.p. 78—- 
79° [acid (III), m.p. 204°]. (II), which contains an 
asymmetric C, is resolved through its strychnine salt, 
m.p. 167°, into two isomerides, both m.p. 147— 14S°, 
[“]“  ±16-5° in EtO H, bu t (I) and (III) cannot be 
resolved, indicating th a t the mobilities of these acids 
are too great to  allow the existence of stable isomerides.

J . D. R.
C ondensation  of acetone w ith  p h eny lpy ruv ic  

acid . P. Cord ier  (Compt. rend., 1937, 205, 918— 
920; cf. A., 1912, i, 770).—Prolonged interaction of 
CH2Ph-C0-C02N a (1 mol.) with C0Me2 (5 rnols.) and 
K 2C03 (1 mol.") (KOH gives a smaller yield) a t room 
temp, affords a-hydroxy-y-keto-ci-benzylvaleric acid, 
m.p. 105°, which -with HCl-AcOH affords an unsatur
ated acid, m.p. 93°. J . L. D.

C ondensation  of e th y l ta r t r a te  w ith  cyclic 
ke to n es  an d  th e  m o lecu la r  ro ta tio n  of th e  re s u lt
in g  com pounds. Y. T su zu k i (Bull. Chem. Soc. 
Japan, 1937, 12, 487—492).—E t2 ¿-ta rtra te  is readily 
condensed with the appropriate cyclic ketone by P 20 5 
a t 80—90° to  the following E t2 d-dioxysuccinates : 
-cyclopentylidene-, b.p. 170—171°/12 mm., [a]|? 
—40-55 ; -cyclohexylidene-, b.p. 178°/12 mm., [a]?,0 
-—35-37°; -o-methylcyclohexylidene-, b.p. 1S4°/14 mm., 
[a]p —21-81°; -m-methylcyc\ohexylidene-, b.p. 180°/ 
14 m m ., [«]d —35-42°; -p-methylcyc\ohexylidene-, 
b.p. 188°/14 mm., [a]!,0 —30-49°. The mol. rotation of 
these homologous compounds decreases as the para- 
chor of the ketone residue in the condensation product 
increases bu t the influence of the position of the 
substituent is noticed; the substitution of Me in the
o-position is the most effective and th a t of the im
position is nearly ineffective. H . W.

P re p a ra tio n  of 1 : 2 -d ica rboxy l ch lo rid es  by  
th e  ac tio n  of ch lo rin e  on  th io an h y d rid es . E. 
Ott , A. L angenohl, and W. Zerw eck  (Ber., 1937, 
70, [5], 2360—2362).—The frequent failure of PC15 
to  convert acid anhydrides into 1 : 2-dicarboxyl
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chlorides is attributed  to the slight difference in the 
affinity of P  towards Cl and 0 . Interaction between 
Cl2 and the thioan hydride is more successful since the 
affinity of Cl for S is sufficient to overcome the union 
of S and the two C and to remove S as S2C12 leaving 
the dichloride. Thus o-C6H4(COC1)2 is obtained in 
good yield by passing dry Cl2 through thiophthalic 
anhydride a t 245°. Similarly, pyromellitic anhydride 
and N a2S afford thiopyromellitic anhydride, m.p. 239°, 
transformed by Cl2 a t 245° into pyromellityl chloride 
in 96% yield; this could not be isomerised by A1C13 
a t  150°. H . W.

C hem ilurn inescence of p h th a lh y d raz id e  d eriv 
a tiv es . C. N. Zelln er  and G. D ougherty  (J. 
Amer. Chem. Soc., 1937, 59, 2580—2583).—The 
luminescence of 3- and 4-amidophthalhycLrazides 
during oxidation is measured by a photronic cell and 
galvanometer. The intensity varies greatly accord
ing to  the substituent and its position. The rate of 
oxidation. (measured by the evolution of N2) also 
varies, but bears no relation to  the intensity of lum
inescence, except for compounds substituted in the 
heterocyclic ring. Luminescence depends on trans
ference of energy from a decomposing enohc or 
dienolic mol. to unchanged diketonic mols. 3-Acet-, 
m.p. 160°, 3-, m.p. 269°, and 4-benz-amidophthal- 
hydrazide, m.p. 273—274°, were prepared from the 
substituted E t phthalates or phthalic anhydride. 
NHMe-NH2 and NHAc-CGH 3(C0)20  give a-, m.p. 302° 
(Ac derivative, m.p. 198—199°), and [3-3-, m.p. 273— 
274°, and a-, m.p. 329°, and fiA-acetamido-'N-inethyl- 
phtlialhydrazide (impure), m.p. about 260°. (NHMe)2 
and 4 : 1 : 2-0H-CGH3(C02H )2 give ^-hydroxy-NN'- 
dimethylphthalhydrazide, m.p. about 290°. o-Methyl- 
aminobenzhydrazide has m.p. 146— 147°. Impure 
3-hydroxy- and -chloro-phthalhydrazides were also 
prepared. M.p. are corr. R. S. C.

A dd ition  of a lk a li m e ta ls  to  p h en an th ren e . A.
J eanes and R. Adams (J . Amer. Chem. Soc., 1937, 
59, 2608—2622).—Contrary to Schlenck and Berg- 
mann (A., 1928, 1031), Li adds to phenanthrene (I) 
in the 9 : 10-positions; reaction is best in (CH2-OMe)2 
and treatm ent with C02 gives trans-9 : 10-dihydro- 
phenanthrene-9 : 10-dicarboxylic acid (II), m.p. 235— 
242° (decomp.). The product obtained by EtOH  
from the Li2 compound is 9 : 10-dihydrophenanthrene; 
it yields 1 : 2 : 3 : 4-tetrahydrophenanthrene, when 
hydrogenated, by rearrangement of the 1 : 4 : 9 : 10- 
H4-compound initially formed. In  (CH2-OMe)2 K  
reacts readily with (I), Na less rapidly bu t also 
smoothly. Carbonation yields (II), but, unless the 
(I) was freed from'fluorene, some fluorene-9-carboxylic 
acid, dimorphic, m.p. 226° or 232° (decomp.) (Me 
ester, m.p. 67—68d), is formed, particularly under 
conditions expected to  favour reaction of an im purity 
present in small amount. The last-mentioned acid 
is the product termed 9 : 9' : 10 : lO'-tetrahydro- 
9 : 9'-diphenanthryl-10 : lO'-dicarboxylic acid by 
Schlenck. Smooth dehydrogenation of (II) cannot 
be effected; K 3Fe(CN)6 causes also loss of C02 and 
gives phenanthrene-9-carboxylic ac id ; C r03 gives 
phenanthrenequinone. Methylation of (II) gives 
the Mez ester, m.p. 128°; heating with Ac20  affords 
cis-9 : 10-dihydr ophenanthrene-9 : 10-dicarboxylic an

il ,.

hydride (III), m.p. 193-5°, and a little phenanthrene- 
9 : 10-dicarboxylic anhydride (IV), m.p. 322°; heating 
alone gives a little (IV) and much cis-9 : 10-dihydro- 
phenanthrene-9: 10-dicarboxylic acid, double m.p. 
196° and 232° (Me2 ester, m.p. 119°). This cis-acid 
is unstable; i t  dissolves in NaOH to an orange solu
tion (containing either the enolic or dienolic form), 
which soon becomes colourless and then yields the 
Zran^-acid (II), which is also obtained from the cis- 
acid in hot AcOH; a t 230—240° alone or with 
C r03 in cold AcOH it  loses H 2 and gives (IV ); it is 
obtained from the anhydride (IH). The anhydride 
(IV) is extremely stab le ; analogies are discussed and 
the stability is considered to be due to proximity of 
the two C02H  of the corresponding acid owing to (a) 
alteration of the valency angles by the a-substituents 
(the two Ph rings) and (b) the shortening of 9 : 10- 
CIC linking by the unusually aliphatic nature of this 
linking. The acid corresponding with (IV) cannot be 
prepared; dissolution in hot NaOH (cold NaOH is 
without effect), followed by acidification, regenerates 
the anhydride, bu t N a0H -M e2S 04 gives Me2 phen
anthrene-9 : 10-dicarboxylate, m.p. 131°; MeOH- 
H 2S04 is without effect on (III). Reaction of alkali 
metals with (I) is believed to produce equilibrium with 
the 9-ion and 9 : 10-di-ion, probably in solvated form, 
the existence of which is indicated by tem porary 
disappearance of the colour on too rapid addition of 
C 02; some of the solvent (CH2*OMe)2 is removed from 
the reaction sphere, probably as the solvate (V),

. formation of which would 
‘ account for the advantage 

of using (CH2*OMe)2 as sol
vent. The anhydride (IV) 
undergoes reactions of o- 
CcH 4(C0)20 . Thus with 

(V.) PhMe and A1C13 it gives
9-'p-toluoyl-10-phenanthroic acid, m.p. 236° (softens a t 
231°), and ditolylplienanphthalein, m.p. 247°. W ith 
C6H 6 and A1C13 i t  gives 9-benzoyl-10-phenanlhroic acid, 
m.p. 232°, converted with difficulty (10— 15%) by 
P 2Os a t 220—260° into 1 : 2 : 3 : 4-dibenzanthra- 
quinone and by BzCl in CGH 3C13 into a keto-ladone, 
C2»H140 3, m.p. 228°, reconverted into the parent 
acid by KOH. W ith o-C6H4(NH2)2 (IV) gives the 
product, Ci,,H190 N „  m.p. 279°; (III) gives the pro
duct, C22H 14ON2, m p. 274°. R. S. C.

S y n th esis  of co n ju g ated  b ile  ac id s. IV . B odi 
an d  M u elle r p ro ced u re . E. Cortese (J. Amer. 
Chem. Soc., 1937, 59, 2532—2534; cf. A., 1937, II , 
342).—Prep, of E t  and Me cholate, E t deoxycholate, 
cholyl- and deoxycholyl-hydrazide and -azide, Na 
tauro- and taurodeoxy-cholate, and glyco- and 
deoxyglyco-cholie acid and their N a salts in good 
yields is described. R. S. C.

P re p a ra tio n  of e s te rs  of d ih y d ro n ap h th a len e- 
d icarboxy lic  ac id s .—See B., 1937, 1314.

M an u fac tu re  of polycyclic a ro m a tic  a ldehydes 
an d  carboxy lic  ac id s.—See B., 1937, 1315.

P re p a ra tio n  of m -d im eth y lam in o b en zald e- 
hyde. I . A. C. B ottomley, W. Cocker , and 
(Miss ) P. N aottEy  (J.C.S., 1937, 1891— 1892).— 
Interaction of wi-CHO'CgH 4*NH2 and CH(OEt)3 in

Me
•O

!H2-0 ^  
Me

XN aX

Me
O

*■0
Me
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5% H Cl-EtO H  yields m-(OEt)2CH-C6H4-NH2, methyl
ated (MeI-Na2C 03) to  m-dimethylaminobenzaldehyde 
methiodide, m.p. 185—186° (decomp.), which, when 
heated a t 150—160°/10— 15 mm., is converted into 
m-dimethylaminobenzaldehyde, b.p. 137-5— 138°/9
mm. [oxime, m.p. 75—76°; semicarbazone, m.p. 218— 
222° (slow heating) or 228—229° (instantaneous); 
picrate, m.p. 147— 147-5°]. J . D. R.

In te rn a l com plex  s a lts  of th e  a ld im in e  an d  azo- 
se r ie s . P . P f e if f e r , T . H esse , H . P fitzn er , W. 
Scholl, an d  H . T h ieler t  w ith , in  p a rt, Lubbe  (J. 
p r. Chem., 1937, [ii], 149, 217—296).—M etal-organic 
complexes o f m any  new types are  described. They 
exhib it the  colours and  solubility in  org. solvents 
characteristic  o f th e  class. Substances of ty p e  (I) 
(M =  Cu, N i, or Zn) are obtained from  th e  m etal 
ace ta te  and  (a) o-hydroxy-aldehyde and  diam ine or 
(6) th e  preform ed di-o-hydroxyarylidenediam ine; 
th ey  are in  general stable to  2N-NaOH and  -H2S 0 4 
a t  room  tem p. Substances o f type  (II) are  obtained

° -c gh 4< c h ; ^ m < ^ ;c h > c 6h 4-o

0-C6H , < ^ N ^ N x i > C 6H4-0 0

( I .)

(H .)

from VO'OAc and the SchifE’s base in hot C5H 5N  or 
E tO H ; 0  in  these compounds can be replaced by 
2 Cl or 2 OAc, which are ionic; except for compounds 
derived from o-OH-CGH4-COMe, they are very stable, 
some even being only slowly decomposed b \7 conc. 
H 2S 04. The VO compounds are obtained from the 
corresponding Fe or Mg compounds by VO-OAc in 
C5H 5N, which confirms Treibs’ view th a t the naturally 
occurring VO-porphyrins are secondary products 
derived from the Fe or Mg derivatives; however, 
Cu(OAc)2 gives the Cu compounds from the VO deriv
atives, and the reverse replacement does not occur. 
Schiff’s bases and U 0 2(0Ac)2 give good yields of 
U 0 2-complexes [(I) M == U 0 2], which are not stable, 
being decomposed by cold acid or warm alkali. Cu 
and Ni salts with o-aminoarylideneamines give very 
readily substances of types (III) and (IV) (M =  Cu 
or N i); pyrrole-2-methyleneimine or amines give 
similarly substances (V) and (VI) (M =  Cu or N i);

(in .) 0-C6H 4< ^ ^ 2 > M < N H i c i > C 6H 4-o 

(IV.) o - C c H ^ ^ f ^ C c  V

(V.)

c h :n h  n h =c h

jh
;h

( - )
CH—Nx  / N — CH 

Ii
these resemble (I) in properties. Hydroxyazo-com- 
pounds readily form substances (VII) (M == Ni or 
Cu). The Cu compound [(VII) R  =  OH-CGH3; 
Ar =  Ph] from benzeneazoresorcinol is so stable to 
alkali th a t it is convertible into a Me2 ether and Bz2

derivative, +0-5C5H 5N, which with dil. HC1 give 
2:4-OH-C6H 3(OH)-N:NPhand2-/w/<Zroxi/-4-&ettzo!/Zo£i/-

*<i^>M<Sra>E
Ar Ar NiNPh NPhCN

(vii.) (Vin.)
azobenzene, m.p. 139°, respectively; the Ni com
pounds of this series are less stable. A Cu compound 
(VII) containing S 03H  in R  is also obtained. 
2-Pyrroleazobenzene, m.p. 62°, gives the N i com
pound (VIII). No internal complexes are formed 
from m- or ^-compounds, and some o-compounds do 
not re ac t; in certain cases complexes formed are not 
of the type mentioned.

Aldimines and ketimines described below are 
prepared from the aldehyde and base in EtO H  or 
the hydrochloride of the base and NaOAc in EtOH. 
Salicylald-o-hydroxyphenylimine, m.p. 181°, gives the

Cu derivative (IX), Cu
/O -C eH ,-

m.p. abou t
^ 0 - a H 4- C H ^ ’

390°, anhyd., + P h N 0 2, + C 5H 5N, and + N H 3,0-5H20 , 
but salieylald-m-, m.p. 130°, and -p-hydroxyphenyl- 
imine, m.p. 135°, give only the “ bimol.” Cu deriv
ative (X ); the Cu derivative, anhyd. and +2MeOH,

(X.) ° -c6h 4< Ch :n >  f*
m- or p-OH-C6H4

Cu

of the ^-compound is stable to  1% KOH, bu t not to 
mineral acid, and with BzCl and 0-2n-KOH gives 
^-NHBz-C6H4*OBz. The analogous Cu derivative, 
+ C 6H 6 and anhyd., from resorcylaldphenylimine, 
m.p. 131°, is much less stable to alkali. 
NH,-CHMe-CH2-NH2,2HCl, m-OH-C6II4-CHO, 
Cu(OAc)2, and NaOAc in aq. E tO H  give the Cu deriv
ative, +  1-5H20 , of type (I) (R =  -CH2-CHMe-). 
Other Cu derivatives of type (I) are obtained from 
disalicylald-i-chloro-, -4-nitro-, and A-carboxy-l : 2- 
phenylenedi-imide, m.p. indef., and disaHcylald- 
naphthylene-1 : 8-di-imide; the Cu derivative of 
o-OH-C6H4-CHO (XI) with (NH2-CHPh)2 and NaOAc 
in E tO H  gives a Cu derivative {(I) R  =  [CHPh],}, 
anhyd. and -fCHCl3, whilst 4 : 1 : 8-SO3H-C10H 5(NH2)2 
affords the Ba, Pb, and unstable NI1,X salts of a similar 
Cu derivative. N i  derivatives are obtained analogous 
to (IX) and (X) (^-compound only prepared), and the 
methods indicated above afford N i  derivatives (I), in 
which R  =  -CHMe-CH2- (XII), 4 : 1 : 2-C6H 3C l< , 
4 :1  : 2-N 02*C6H 3< ,  and 1 : 8-C10H 6< ;  th a t in 
which R  =  [CHPh]2 is obtained anhyd. and 
+CHC13. The Ni derivative of (XI) and 1 : 3 : 4 -  
C02H-C6H 3(NH„)2 in E tO H  yield a N i  derivative 
[(I) R  =  4 : 1 : 2-C02H-C6H 3< ]  [6'5/ / 5Ar (loses
0-5C5H sN  a t 140°), N H A, +2-5H 20 , and coniine 
sa lts ; l-menthyl ester, + C 6H 5N and 0-5C5H 5N ; no 
resolution occurs], which with NH 2-CHMe-CH2-NH2 
exchanges the basic component to give (XII). A Zn  
derivative {(I) R  == [CH2]2}, anhyd., -fC 5H 5N, and 
+0-5(CH2-NH2)o, is obtained from (XI), Zn(OAc)2, 
NaOAc, and “(CH2-NH2)2,2HC1. (XI) and the 
appropriate diamine give TJO2 derivatives (I), in 
which R  =  [CH2]2, anhyd., +M eOH, and + C 5H 5N 
(mol. wt. determined in acridine), stable to  cold
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KOH, but not to hot KOH or cold, conc. H 2S 04, and 
•CHMe-CHy, anhyd., -fE tO H , and + C 5H 5N. Di- 
salicylaldtrimethylenedi-imide, m.p. 163°, gives a U02 
derivative (I), anhyd. and -{-Me O H ; its VO deriv
ative [(II) R  =  o-CgH 4], anhyd., -fMeOH, +AcOH, 
and + C 5H 5N (mol. wt. determined in acridine), is 
very stable to H 2S 04 and yields the corresponding 
dichloride and diacetate. Di-2-hydroxy-l-naphthald- 
ethylenedi-imide, m.p. 311°, gives a U 02, anhyd. and 
-j-MeOH, and VO derivative [as ( I I ) ; R  =  [CH2]2, but 
1 : 2-CH-C10H 6*O instead of CH-C6H4-0]. Di-2- 
hydroxy-l-naphthald-a.$-diphenylethylenedi-imide, m.p. 
223°, give U02 and VO, anliyd. and +PhM e, deriv
atives. Di-2-hydroxy-l-naphthald-o-phenylenedi-
imide, m.p. 163°, gives U 02, anhyd. and +M eOH, and 
VO derivatives. Di-o-hydroxyacetophenone-ethyl- 
enedi-imide gives U02, anhyd., + E tO H , and 
-f-C5H 5N, and VO derivatives, and similar U02 and 
VO derivatives, anliyd., are obtained from di-o-hydr- 
oxyacetoplienone-o-phenylene- (X III) and -a|l-di- 
phenylethylene-di-imide (XIV), m.p. 221°, respectively. 
U 0 2 derivatives could not be prepared from disalicyl- 
ald-tetramethylene-, m.p. 91°, -pentamethylene-, m.p. 
64°, or -m-phenylene-di-imide, m.p. 109°, disalicylald- 
benzidide, m.p. 256°, or -stilbene-4 : 4 '-di-imide, m.p. 
266°, (XIV), diresorcylald-, m.p. indef., or diresaceto- 
phenone-ethylenedi-imide; most of these and (X III) 
failed to yield also VO derivatives. The appropriate 
Schifl’s bases yield VO derivatives (II), in which R  =  
[CH2]2, anhyd., -j-CHCl3, and + C 5H SN (mol. wt. 
determined in CHC13 and acridine), •CHMe*CH2,1

di{pyrrole-2-ald)--p-phenylenedi-imide, m.p. 210—212 
(decomp.), gives no complex salts. 

Benzeneazo-p-cresol, m.p. 104°, gives a
ative (VII); Ar =  Ph, R  =  4-CGH3M e < [ ^

Gu deriv- 
but

m- (prep, from the OMe-compound by AlBr3) and 
jj-hydroxyazobenzene do not react with CuS04. 
o-OH'CgHj'NiNPh, m.p. 79—80°, and benzeneazo- 
resorcinol, m.p. 170°, give N i derivatives of type 
(VII). Benzeneazo-2-naphthol-4-sulphonic acid gives
a  N i (VII); Ar =  Ph, R : 4-SOjH-C h / ( ° - 2)1

+ 6 H 20 , + 6NH3, and +3(CH 2-NH,)2, and Gu deriv
ative, anhyd. and +6-5HaO [di(ethylenediamine), 
+ 3 H 20 , Gu, +2N H 3, K 2, and Ba  salts]. 2 : 2'-Di- 
hydroxyazobenzene gives a Cu derivative [(VII) 
Ar =  o-CgH^OH], anhyd. and -|-NH3,0-5H20 . 2 : 1- 
OH'C10H 8*N:NPh gives a Co derivative (XVI).

Benzeneazo-P-naphthylamine and [CoC1(NH3)-]C!2 
in  NH3-E t0 H -H 20  give the Co111 complex (XVII), 
bu t attem pts to obtain Cu derivatives by CuS0 4-N H 3

« 'N IN P h^ja
(XVII)

Co

anhyd., +MeOH, and + C 5H 5N, and [CHPh]2; the 
VO derivative, anhyd. and + C 5H 5N, from diresorcyl- 
aldethylenedi-imide is decomposed by cold 10%
KOH, bu t with Ac20  gives the Ac2 derivative. The 
following are prepared : N a2 WN'-disalicylald-stilbene- 
4 : 4'-di-imide-2 :2'-disulphonate, anhyd. and -f-EtOH ;
2 : 2 '-dihydroxydiphenylene-5 : 5'-, m.p. 246°, and 
-3 : 3 '-diamine, unstable ; disalicylald-2 : 2' -dihydroxy- 
diphenylene-5 : 5'-, m.p. 241°, and -3 : 3 '-di-imide, 
m.p. 232°, neither of which gives a Cu complex. The 
prep, of a(3-diphenylethylenediamine from 
(•CPh!N-OH)2 is improved.

o-NH2-C6H4-CHO (XV), m.p. 40°, with CuS04 or 
NiS04 in aq. NH3 gives the Cu and N i  complexes of the typo 
(III). The N i and Gu complexes [(IV) ; R  =  
o-C6H4] are similarly obtained from the crude oily 
Schiff’s base from (XV) and o-C6H 4(NH2)2 ; the N i 
derivative {(IV) ; R  =  [CII2]2} is also prepared from 
a  crude condensation product, bu t the Cu analogue is 
prepared from di-o-aminobenzaldethylenedi-imide (prep, 
a t room temp, without a condensing agent), m.p. 178°
(A c2 derivative, m.p. 200°). Di-o-aminobenzald-j)- 
phenylene-, m.p. 215° (decomp.), and -diphenylene- 
4 : 4 '-di-imide, m.p. 273—274°, are prepared by use of 
dil. NaOH ; neither gives a Cu complex.

The Cu and N i complexes (V) are obtained from 
pyrrole-2-aldehyde and CuS04 or NiS04 in aq. NHS.
The Gu and N i  complexes [(VI) ; R  =  o-C6H4] were 
similarly obtained from the aldehyde and o-C6H4(NH2)2 
in  HjO, bu t the Cu and N i derivatives {(VI) ; R  =
[CHo]2} are prepared from di(pyrrole-2-ald)elhylenedi- 
imide, m.p. about 175° (decomp.). Di(pyrrole-2-ald)- 
diphenylene-é : 4 '-di-imide, m.p. about 270° (decomp.), 
gives a  Cu derivative [(VI) ; R  =  •C6H4-C6H4*], but

1>c ioH 6<n ;n p h > ]3 Co ( i >CioH i 
(XVI)

from 6-amino-3 : 4'-dimethylazobenzene and benzene- 
azo-2-naphthylamine-4-sulphonic acid resulted 
in oxidation to  the dimethyltriazole, 4 : 1 : 2 -
CGH3M e< ^> N -C 0II4Me -p, m.p. 125— 126°, and
the phenylnaphlhatriazole derivative,
1 : 2-C10H 6< ^ > N -C 6H 4-SO3H, cryst. (Cm11, anhyd.

and 4-3NH3, and Na2 salts) (cf. Crippa, A., 1929,181).
R. S. C.

C o-o rd inated  copper an d  n ickel com pounds of 
salicy lidene d eriv a tiv es . L. H un ter  and J . A. 
Marriott (J.C.S., 1937, 2000—2003).—By interac
tion of the appropriate salicylidene derivative (2 
mols.) with the metal acetate (1 mol.) in hot EtOH, 
or by interaction of salicylaldehyde (2 mols.), metai 
acetate (1 mol.) and amine or hydrazine derivative 
(2 mols.) in hot EtOH, the following derivatives

c „h 4-o x
M (where R  is Ar, NHAr,\  x 

c h :n - r _ _
or NH-CO-NH2) are fo rm ed : Cu11 salicylidene-o-, 
m.p. 243—246° (decomp.), -m-, m.p. 188° (decomp.), 
-p-toluidine, m.p. 211—213° (decomp.), -a-, m.p. 
259° (decomp.), -$-naphthylamine, m.p. 194—196° 
(decomp.), -m-, m.p. 210—212° (decomp.), -p-chloro- 
aniline, m.p. 240°, --p-bromoaniline, m.p. 250—251°, 
-m-, m.p. 272° (decomp.), -p̂ -nitroanilinę, m.p. 313° 
(decomp.), -o-, m.p. 222° (decomp.), -p-anisidine, 
m.p. 179° (decomp.), -hydrazone, decomp. 270—275°, 
-phenylhydrazone, m.p. 174°, -p-nitrophenylhydrazone, 
m.p. 221° (decomp.), and Cu11 salicylaldimine, m.p. 
195° (decomp.); N i salicylidene-aniline, m.p 248° 
(decomp.), -o-, m.p. 293° (decomp.), -m-, m.p. 260° 
(decomp.), -p-toluidine, m.p. 274° (decomp.), -a-, 
m.p. 311° (decomp.), -$-naphthylamine, m.p. 220° 
(decomp.), -o-anisidine, m.p. 319° (decomp.); nickel- 
salicylaldimine, m.p. 335° (decomp.), -salicylaldazine, 
stable a t 360°, -disalicylidenebenzidine, m.p. >360°; 
N i salicylidene-hydrazone, decomp. 313°, -phenyl-
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hydrazone, decomp, about 230°, and -semicarbazone, 
decomp. 302°. None of the Cu derivatives offers 
any advantage over th a t of salicylaldoxime- for the 
determination of Cu. J . D. R.

A dd ition  of k e ten s to  h y d ro ca rb o n s . E. H. 
F armer  and M. 0 . F arooq (Chem. and Ind., 1937, 
1079—1080).—CPh2:CO appears to  react successfully 
with all simple conjugated dienic hydrocarbons, 
whether cyclic or open-chain, since it gives homo
geneous cryst. additive products with cycZopentadiene, 
cycZohexene (I), cycZohexadiene (II), Py-dimethyl- 
butadiene, and piperylene. I t  does not appear to 
react with CMe2iCMe2. The H 2-derivative of the 
additive product from (II) is identical with the additive 
product (III) from (I)'so th a t in these cases addition 
camiot involve the formation of a six-C ring. F u r
ther the product of the hydrolytic fission of (III) 
does not correspond with the diphenylq/cZohexyl- 
acetic acid of Ziegler and Schnell (A., 1924, i, 850) 
so th a t Staudinger’s simple explanation of the change,

? H ic H 22-C H io h2 7*. C6H 11-CPh2-C02H, is inadc- 
quate. The behaviour of the various additive 
products towards hot alkali is not uniform but, 
where fission occurs a t  all, more than  one product 
results. H. W.

A ction  of io-brom oacetophenone on d im ag - 
n e s iu m  acety lenyl d ib ro m id e . S. A. Zaboev (J. 
Gen. Chem. Russ., 1937, 7, 1858—1859).—(:C-MgBr)2 
and COPh-CH2Br in E t20  yield aX^-dibromo-^z-di- 
phe?iyl-AY-hexine-$e-diol, m.p. 121—123°. R. T.

L ab ility  of th e  d im eth y lam in o -g ro u p  in  som e 
d im eth y lam in o k e to n es . (Miss) A. J acob and J .  
Madinaveitia  (J.C.S., 1937, 1929—1931).—T reat
ment of CH2Bz-NMc2 (I) with M el-KOH-M eOH 
yields BzOH and NMe3, both of which are formed from 
CH0Bz-NMe3I  and MeOH-KOH. Similarly, trea t
ment of Bz-[CH„]2-NMc2 (II) with Mel-KOH-MeOH, 
or of Bz-[CH,]2-NMe3I with KOH-MeOH, yields NMe3 
and a substance, C18H 160 2, m.p. 172° (probably 
dibenzoylc?/cZobutane). From CH2Ac-NMe2 (III) by 
treatm ent with Mel-KOH-MeOH, NMe4*OH is 
formed. (I) with NHPh-NH2 in aq. AcOH yields 
the phenylosazone of BzCHO, also obtained from 
CH2Bz-NH2,HCl and NHPh-NH2. Similar trea t
ment of (II) and (III) yields 1 : 3-diphenyl- and 1- 
phenyl-3-methyl-pyrazoline, respectively. W ith 
N2H4, (I) gives a substance, C16H 16N 6, m.p. 206°, 
and (II) yields a substance, C6H 6N, m.p. 141°.

J .  D. R.
C o n stitu tio n  of L ieb e rm an n 's  b en zan th ro n e .

E. Ghigi (Ber., 1937, 70, [£], 2469—2478).—Lieber- 
m ahn’s compound is identified as 2 : 3-dimethyl- 
benzanthrone (I). I ts  amended prep, by the action 
of conc. H 2S04 on ms-isoamyloxanthranol is described. 
Alkaline oxidation of (I) does no t proceed satisfactor
ily and the compound is therefore reduced by Zn and 
conc. HC1 in AcOH to 9-hydroxy-2 : S-dimethyl-l : 9- 
trimelhylenephenanthrene, m.p. 176°. This is oxidised 
by KM n04 in presence of NaOH to 3 :4 -dimethyl- 
diphenyl-5 : 2 '-dicarboxylic-6-glyoxylic acid (II), m.p. 
260—262° (decomp.) after changing a t 250°, which 
is converted by KM n04 in acid solution into 3 :4- 
dimethyldiphenyl-5 : 6 : 2 '-tricarboxylic acid (III), m.p.

239—240°. This is decarboxylated in boiling quin
oline containing Cu to 3 : 4-dimethyldiphenyl (IV), 
b.p. 281—283°, characterised by its oxidation to 
diphenyl-3 : 4-dicarboxylic acid, m.p. 201—202° (an
hydride, m.p. 140—141° when rapidly heated); 
a dimethyldiphenyldicarboxylic anhydride, m.p. 190—• 
191°, is obtained as by-product and is transformed 
by conc. H 2S04 a t  150—160° into a sulphonated 
fluorenonecarboxylic acid. Oxidation of (II) in acid 
solution gives 4=-methyldiplienyl-Z : 5 : 6 : 2'-tetracarb- 
oxylic acid, m.p. 335° after incipient blackening a t 
300°, decarboxylated to 4-methyldiphenyl, m.p. 47— 
48°. Treatm ent of (II) or (III) with conc. H 2S 0 4 
a t 150— 160° yields 2 : 3-dime,thylfluorenone-l : o-di- 
carboxylic acid, m.p. 320° after softening a t 290°. 
Distillation of (II) with Ca(OH)2 affords a dimethyl- 
fluorene, m.p. 107— 108° [with a small proportion 
of (IV)], which is oxidised to a methyljluorenonecarb- 
oxylic acid, m.p. 291—292°, and a dimethylfluorenone, 
m.p. 101—102°. H . W.

C om pounds of th e  b en zan th ro n e  se r ie s .—See
B., 1937, 1315.

C o ndensation  of a ld o l w ith  d im edon . I. 
K asuya (J. Amer. Chem. Soc., 1937, 59, 2742).— 
Dimedon and aldol give the product (I), C20H 30O5, m.p. 
146—148°, and erotonaldeliyde gives the product
(II), C20H ,8O4 +0-5EtO H , m.p. 185— 186°. Fricke’s 
substance, m.p. 170—172° (A., 1922, i, 300), supposed 
to be (I), was probably impure (II), since his conditions 
allow dehydration of aldol. R. S. C.

A cy la tion  of d iazo m eth an e . I I .  R eac tion  of 
d iazom ethane  w ith  O -acety lm andely l ch lo ride  
an d  som e tra n s fo rm a tio n s  of th e  p ro d u c t. W. 
B radley  and J . K . E aton (J.C.S., 1937, 1913— 
1915).—Acetylmandelyl chloride with CH2N2 in E t20  
yields a-acetoxybenzyl chloromethyl ketone, m.p. 57° 
(hydrolysed by NaOAc to AcBz, which is also formed 
by spontaneous decomp, on long keeping), and hydro
lysed by aq. H 2S 0 4 to benzylglyoxal (dioxime, m.p. 
163°). J- D. R.

R eac tion  b etw een  h ydrazo ic  ac id  an d  benzil. 
M. A. Spielman  and F. L. Austin  (J. Amer. Chem. 
Soc., 1937, 59, 2658—2660).—Bz2, N H3, and H 2S04 
in CHCU give mainly NHBz-CO'NHPh, some 
(C0'NHPh)2, and small amounts of BzOH, NH 2Ph,
5-amino-, 5-anilino-, and 5-benzamido-l-phenyl- 
tetrazole. Benzil-y-dioxime is unaffected by HN3-  
H 2S04 and is thus no t an intermediate. 
NHBz-CO-NHPh is also unattacked and is thus not 
the forerunner of the tetrazoles, which are formed 
by an independent, bu t obscure, mechanism. HN3 
is stable in H 2S04-CHC13 and > N H  is thus not the 
effective reagent. R. S. C.

P re p a ra tio n  of d iphenacyl. T- Ajello  (Gaz- 
zetta, 1937, 67, 708—710).—(C H ^ z k  (I) is prepared 
cheaply from CH2BzBr in 95% EtOH, which with aq. 
KOH gives a 95% yield of CHBzBr-CH2Bz, converted 
by Mg and EtO H  into (I). E . W. W.

3-ep/Hydroxyaetioaitocholyl isohexyl ketone. 
M. I . U schakov , P. F. E pefansk i, and A. D. T schi- 
n a e v a  (J. Gen. Chem. Russ., 1937, 7, 1825— 1827).— 
Oxidation according to  Ruzicka (A., 1934, 1221) of 
epi'cholestanyl acetate yields, apart from androsterone
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acetate, 3-epihydroxycetioaMocholyl isohexyl ketone, 
m.p. 175— 177° (acetate, m.p. 135—136°), the semi- 
carbazo7ie, m.p. 223—227° (decomp.), of which 
separates when the neutral fraction of the oxidation 
products is allowed to react with semicarbazide during 
20 days. R. T.

D eh y d ro an d ro stero n e  oxide. M. I. U schakov 
and A. I. L u ten b e rg  (J. Gen. Chem. Russ., 1937, 
7,1821—1824).—Dehydroandrosterone (I) and B z02H  
in CHClg yield the 5 : Q-oxide of (I), m.p. 227-5°, con
verted by dil. H 2S 04 into androstane-3 : 5 : 6-triol-17- 
one. This is oxidised (Cr03 in AcOH) to androstan-5-
01-3 : 6 : 17-trione, a CHC13 solution of which is treated 
with dry HC1 a t 0°, to yield A4-androstene-3 : 6 : 17- 
trione. R. T.

P o lypheny l deriv a tiv es of oo '-d ito ly l. I I I .  
C ondensation  of p heno l w ith  p h en an th ren eq u in - 
one. IV. T ra n s fo rm a tio n s  of d i-p -hydroxy- 
p h en y lp h en an th ro n e . P. G. Sergeev  (J. Gen. 
Chem. Russ., 1937, 7 , 1645—1653, 1654—1660).—III. 
Bachmann’s work on the prep, and rearrangement of 
9 : 10-dianisyldiliydrophenanthrenediol (A., 1932, 745) 

■is confirmed. 9 : 9-Di-p-anisylphenanthrone (I) and 
KOH in EtOH a t 150° (4 hr.) yield 2-(di-p-a7iisyl- 
methyl)diphenyl-2'-carboxylic acid, m.p. 136—137°, 
which regenerates (I) when heated a t the m.p. (I) is
also synthesised from (j(1 f|*^>C(0H) • C02Me and
p-OMe-C6H4MgBr, or from 9 : 9-dichlorophenanthrone 
and anisole. Phenanthrenequinone and PhO II in 
HCl-EtO H a t room temp. (3 hr.) yield 9 : Q-di-(j>- 
hydrox7jphenyl)phenanthrone (II), m.p. 255—256° 
(+ H 20 , m.p. 244—246°; Ac2 derivative, m.p. 216— 
217°), from which (I) is prepared by methylation, 
and its Et2 analogue, m.p. 139—140°, by ethylation.

IV. (II) and Zn in boiling 20% NaOH yield 10-hydr- 
oxy-0 : 9 - rfi - p - hydroxyphenyl - 9 : 10 - dinydrophen - 
anthrene (III), m.p. 204—205° (+ C 6H 6, m.p. 132— 
135°; Me2 ether, m.p. 171—172°; Ac2 est-er, -{-MeOH, 
m.p. 248—249°), which is oxidised by AgOH to
2- (hydroxydi-j)- hydroxyphe7iylmethyl)diphenyl - 2' - carb - 
oxylic acid. ( I ll)  gives 9 : \0-di--p-hydroxyphenyl- 
phc7ia7ithrene (IV), m.p. 302—303° (Ac2 ester, m.p. 
282°), when treated with HBr in AcOH at room temp.
(IV) is also prepared by distilling (I) from Zn dust.

R. T.
P ro cesse s  of p o ly m erisa tio n . C ondensation  of

1 : 4 -n aph thaqu inone  to  2 : 3 -d inaph thy lened i- 
qu inone by p y rid in e  in  tw o  s tag es . E. Rosen- 
h a u e r , F. B ratjn , R. P u m h erer, and G. R iegel- 
b a u e r  (Ber., 1937, 70, [5], 2281—2295).—Passage 
of ah  through a boiling solution of p-naphthaquinone 
in E tO H  containing AcOH and quinoline followed by 
oxidation of the quinhydrone with P b 0 2 in C6H3C13 
gives 1 : l'-dinaphthyl-3 : 4-3' : 4'-diquinone, m.p. 
288—290° (also + lP h N 0 2). Similarly ah  trans
forms a-naphthaquinone (1) in AcOH containing 
C6HgN a t 40— 45° into a quinhydrone, oxidised to
2 : 2'-dinaphthyl-l : 4 -1 ': 4'-diquinone (II), decomp. 
274—275° (block), which with 1 : 4 : 1 ' :  4'-tetrahydr- 
oxy-2 : 2'-dinaphthyl yields a black-violet qui)i- 
hydrone, decomp. > 200° after darkening, of un
explained structure. 1 : 4 : 1 ' :  4' -Tetra-acetoxy-2 : 2'-

dinaphthyl has m.p. 227°. 2 : 3-2' : 3 '-Dinaphthyle7ie-
1 : 4-1' : ‘i'-diquinone (III), 

O O m.p. >400°, is obtained by
treating (I) with boiling 
C6H 5N, with C5H 5N in 
AcOH a t 100° followed by 

0  O’ boiling PhN 02, with AcOH
(III.) and C6H 5N  in PhNO? a t

145°, or from (II) and boiling 
C5H 5N. I t  is transformed by cautious distillation 
with Zn dust into 2 : 3-2' : 3'-dinaphthylene, m.p. 
365° ¿ 2 °  after darkening a t 310° and softening at 
362—363°, which gives a very unstable picrate, 
(C20H i2)3[C6H2(NO2)?-OH]2, m.p. >260°. Addition 
of Zn dust to a solution of (IV) in boiling C5H 5N 
containing Ac20  and a little AcOH gives 1 : 4 : 1' : 4'- 
tetra-acetoxy-2 : 3-2' : 3 '-di7iaphthyle7ie, m.p. 278—280° 
(decomp.). Reduction of (III) with Zn dust-AcOH, 
Sn-HCl, or H 2S 03 is slow and incomplete whereas 
alkaline SnCl2 or N a2S20 4 and NaOH readily give 
1 :4  :1 ' : 4 '-tetrahydroxy-2 : 3-2' : 7>-dinaphthyloie (IV), 
decomp. >250°. Crude (III), particularly if pre
pared by means of C5H 5N-AcOH, contains the

OAc

(V.) (VI.)
anhydro-qui7ihydro7ie of dinaphthylenediquinorie (V), 
m.p. about 382° (block; decomp.), more conveniently 
obtained from (IV) ; its Ac2 derivative has m.p. 285° 
(decomp.) when placed on block preheated to 280°. 
Reductive acétylation transforms (V) into (probably) 
the corresponding hexa-acetate, decomp. >300°, 
re-converted by 50% H 2S04 into (V). During the 
alkaline reduction of (III) a mixture of sparingly sol. 
K  salts separates, better obtained by treatm ent of
(III) with KOH alone in presence or absence of ah . 
This is converted by mineral bu t not by org. acids into 
a red compound, C20H 10O4, m.p. 296°±2° on Cu block 
preheated to 270°, transformed by reductive acétyl
ation into the corresponding dihijdrotriacetate (VI), 
decomp. 293° after darkening. 3 : 3'-Dihydroxy- 
2 : 2'-dinaphthyl-l : 4-1' : 4'-diquinone, m.p. 272—  
275°, is formed as by-product of the fission with 
alkali. H. W.

P rep aration  of 2-am in oan th raq u in on e fro m
2-ch loroan th raq u in on e . N. N. V o rosohcov  and
V. P. S c h k itin  (J. Gen. Chem. Russ., 1937, 7, 2080— 
2086).—2-Aminoanthraquinone is obtained in 96% 
yield, and 98-5—99-5% pure, from 2-chloroanthra
quinone and 25% aq. NH3 (5 hr. a t 210°) in presence 
of KC103 and Cu11 ; under the conditions of Groggins 
and Stirton (A., 1933, 277, 396) considerable con
tamination with Fe salts arising from corrosion of the 
autoclave takes place. Groggins’ finding th a t impure 
products are obtained in presence of Cu11 salts is not 
confirmed. R- T.

C onfigurations of so m e  p -m en th a n e  d er iv 
a tiv es . G. H . K eats (J.C.S., 1937, 2003—2007).— 
Electrolytic reduction of Z-menthone gives tram-p-
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menthane (I), and cZZ-isomcnthone yields the cis- 
isomeride, the configurations of the p-menthanes 
being based on a comparison of their physical proper
ties with application of the Auwers-Skita rule. 
Hence Z-mentliol belongs to the Irans- and dl-iso- 
menthol to the cts-p-menthane series. Z-Menthol gives 
the bromide, which is dehalogenated by various 
methods to give (I), whilst ¿¡¡-¿somenthol gives a 
m ixture of cis- and irans-isomerides. A somewhat 
analogous isomerisation is observed in the con
version of the 8-hydroxy-p-menthanes into p-men- 
thane, through the 8-diloro-j;-menthanes, the trans- 
carbinol yielding the frans-hydrocarbon, and the cis- 
carbinol a mixture of cis- and ira?is-isomerides.

F. R. S.
D ehydrogenation  of b o m eo l. B. N. R utovski,

I . P. L osev, and A. A. B erlin  (Prom. Org. Cliim., 
1937 , 4, 410—416).—Borneol when dehydrogenated 
with dispersed Ni catalyst in PhMe (1 hr. a t 210°, 
followed by 3 hr. a t 220°) gives 92-5% camphor, in 
91% yield. B etter results are obtained with a con
tinuous liquid-phase process, using 7 2 :2 8  Al-Ni 
catalyst a t 235—240°, and a 2 :3  vaseline oil-PhMe 
solvent. The activity of this catalyst is lowered by 
presence of aluminates. R. T.

Iso m erid e  of cym ene fro m  cam p h o r. I. A. 
P earl and W. M. D ehn  (Bull. Chem. Soc. Japan, 
1937, 12, 493—494).—Treatm ent of camphor with 
85% H3P 0 4 a t 200° affords an isomeride of cymene, 
b.p. 180—182°, [a]D -j-6-94°, probably l-methyl-4- 
i'soproponyl-A2:4-c?/cZohexadiene. H. W.

S te reo ch em is try  of p inocam pheo ls. T. K u- 
w a ta  (J . Amer. Chem. Soc., 1937, 59, 2509—2511).— 
d-a-Pinene and KJVIn04 in 90%  aq. COMe2 give 
1 -hydroxypinocamphone, m .p. 35-5— 36-5°, " [a]“  
—18-56° in EtO H  [semicdrbazone, m.p. 230° (de
comp.)], reduced by N a-E tO H  to 1-vis-pinocampheol, 
m.p. 55—56°, b.p. 84— 87°/3 mm. (acetate, b.p. 82— 
84°/3 mm .; naphthylurethane, m.p. 87-5— 88°), which 
with Cr03 gives d-pinocamphone, b.p. 61—64°/3 mm. 
(semicarbazone, m.p. 228°), converted by N a-E tO H  
into d-pinocampheol, b.p. 103— 105°/13 mm., m.p. 
65—66° (phenylurethane, m.p. 74—75°). ¿Z-Pinene 
leads similarly to dl-hydroxypinocamphone, m.p. 
38-5—39° [semicarbazone, m.p. 213—214° (decomp.); 
acetate, b.p. 104— 108°/4 mm.], dl-cis-pinocampheol,
b.p. 90—95°/3 mm., 214—217°/762 mm. (phenyl- 
urethane, an oil), d\-pinocamphone, b.p. 60—63°/3 
mm. (semicarbazone, m.p. 207—209°), and dl-pirco- 
campheol, b.p. 82—S4°/5 mm. (phenylurethane, m.p.
95—96°). R. S. C.

Ar-S u b s titu ted  d iam id es  of cam p h o ric  ac id .—
See B„ 1938, 105.

A ction  of ch lo roacetic  ac id  on W ills ta tte r  l i g n i n  
an d  w ood. N . I. N ik i t in  and T. I. R x td n ev a  (J. 
Appl. Chem. Russ., 1937, 10, 1915— 1920).—Will
sta tter lignin dissolves in CH2C1*C02H (I) (2—3 hr. 
a t  100— 120°), to yield a chloroacetate (75% esteri- 
fication), pptd. from the solution by E t20 , and from 
which lignin is regenerated by the action of N H 3 
in EtOH- Two thirds of the lignin content of pine 
saw dust is extracted by (I), the ester so obtained is 
hydrolysed as above, and carbohydrates are removed

by hydrolysis with 5% H 2S04, when the final product 
is identical with lignin. R. T.

H y d ro g en atio n  of u ro p te r in . W. K oschara (Z. 
physiol. Chem., 1937, 250 , 161— 174).—Uropterin
(I) (xanthopterin; A., 1936, 882) is reversibly re
duced by H 2S and org. SH groups, the mechanism 
differing from th a t of reduction by Na2S20 4 or Na2S 03 
which does no t occur in aq. Na2C03. D ata from 
hydrogenation followed by autoxidation indicate 
the composition C^HjjO.jNj^ instead of C19H 130 6N 16 
for (I), Avhich contains 13-2— 14-8% of NH,-N.

F. 0 . H.
Q uassin . II . N eoquassin . E. P. C la r k  (J. 

Amer. Chem. Soc., 1937,59, 2511—2514; cf. A., 1937, 
II , 297).—-Neoquassin (I) (best purified by  2-5% 
K OH -EtO H ) is shown by its reactions to be closely 
related to  quassin (II). W ith dil. HC1 (I) gives 
scmidemethoxyquassin, bu t with H C l-EtOH  gives 
ethoxyneoquassin, C^H^Oc, m.p. 180°, obtained simi
larly, together with some (I), from (II). C r03 
oxidised (I) to isoquassin (III). Ac20 -N a0A c con
verts (I) into anhydroquassin, bu t oxidises (III) to 
dehydroquassin, m.p. 256—263°. R. S. C.

R o ttle r in . K. S. N a ra n o , J . N. R a y , and B. S. 
R o y  (Current Sci., 1937, 6 , 156, and J.C.S., 1937, 
1862— 1865).—Rottlerin, new formula, C27H 260  7, 
with K H C 03, K 2COa, and Me2S 04 in C0Me2 gives a 
ilie4 ether, m.p. 144°, which (a) gives, no Ac deriv
ative, (6) with alkaline H 20 2 gives a substance, 
C31H360 8, m.p. 128° (dccomp.), converted by cata
lytic hydrogenation into tetrahydrorottlerin 3Iei  ether, 
m.p. 108°, also obtained by methylation of te tra 
hydrorottlerin (I) (Ac^ derivative, m.p. 178°), and 
(c) with NaNO,-AcOH yields a substance, ( 1) 
CipH2l0 6N, which is catalytically hydrogenated to  a 
substanw; CjgH^OgN, m.p. 162°, and with alkali 
gives PhCHO. With E tO H -H Cl (I) gives an  E t20- 
sol. substance^ m.p. 274—278°, and an E t20-insol. 
substance, C£0H 22O4, m.p. 171°. R . S. C.

S tru c tu re  of gossypo l. A. M. Z a m isc h la e v a  
and S. S. K jrivitsch (J. Gen. Chem. Russ., 1937, 7, 
1969—1971).—The infra-red absorption spectra (X 1— 
10 [x.) of gossypol in CC14 and E t20  are indicative of the 
presence of CH2, Me, CO, C!C, and OH groups.

R. T.
A m a n ita  to x in s .  IV. F . L y n e n  and U. W ie - 

land (Annalen, 1937, 533 , 93— 117; cf. A., 1932, 
785; 1933, 746; 1935, 267).—E xtraction of the
fresh m aterial with MeOH and treatm ent o f the 
solution with Pb(OAc)2 appear to show th a t in addi
tion to the thermostable Amanita  toxin another poison
ous constituent exists in the crude ex trac t; this is 
destroyed by pptn. with heavy metals or by heat. 
From its solution the toxin is salted out by (NH4)2S04. 
Extraction of the dry material with E tO H  and ad
sorption by A120 3 leads to  the separation of a rapidly 
acting toxin I I  from the known toxin, now named 
toxin I. B etter separation is effected by fractional 
extraction of the aq. solution of the solid with Bu“OH, 
whereby the first portions (A) contain 90% of toxin-II 
and 50% of toxin I, the second portions (B) con
ta in  almost only toxin I  as active material, whilst the 
th ird  portions and the aq. extract contain little active 
m atter. Toxin I  is pptd. quantitatively by Hg(OAc)2
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but loss of activity occurs when the ppt. is treated 
with H 2S ; improved results arc no t obtained by de
comp. with Zn or Ca and salting out of the aq. solu
tions. I t  cannot be fractionated by  phosphotung- 
stie acid. The most active samples of toxin I  contain 
S. I t  gives a positive Hopkins-Colc and a negative 
Ehrlich reaction. The Keller coloration is dark 
green. The biuret and ninhydrin tests are negative.
(II) is a complex substance the hydrolysate of which 
gives the ninhydrin reaction, indicating the presence 
of embedded NH2-acids. Previous to hydrolysis 
toxin I  in EtO H  neutralises alkali and gives a K  and 
Ba salt insol. in EtOH. Treatm ent of A  in H 20 -  
EtO II-Bu°O H with A120 3 leads to  the separation 
of toxin I I  and toxin I I I  which is slow in physiological 
action and is characterised by its platinichloride. 
Toxin I I  is obtained cryst. and is designated phalloid- 
ine. I t  has m.p. 2S0—282° (decomp.) when rapidly 
heated. I t  is probably C30H13O,,N7S and retains 
5H20  with unusual tenacity, i t  gives a cryst. 
A c2 derivative, m.p. 203—205° (decomp.), and a 
non-cryst. Bz  compound. I t  is neutral in solution, 
does not give sparingly sol. compounds with the 
usual alkaloidal précipitants, bu t affords a powdery 
ppt. with phosphotungstic acid in H 2S04. C02f i  
and •NH2 are absent. I t  contains 2 OH. It-is hydro
lysed to  N H 2-acids, among which alanine has been 
identified. A modified titration of the hydrolysate 
according to W illstatter-W aldschmidt-Leitz and a 
Van Slyke determination establish the presence of 
3 -NH-CO-. The toxins appear to be distantly re
lated to the ergot alkaloids. , H . V/.

C ata ly tic  tra n s fo rm a tio n  of heterocyclic  co m 
p o u n d s. V II. C onversion  of te tra h y d ro fu ra n  
(fu ran id in ) in to  p y rro lid in e  an d  th io p h en . J . K.
J txbiev and M. N. P rokina  (J . Gen. Chem. Russ., 
1937, 7, 1868—1873).—Tetrahydrofuran gives pyrrol
idine or thiophen in high yields when passed over 
A120 3 in a stream of NH 3 or H 2S a t 400°. R. T.

A ro m a tic  c h a ra c te r  of th e  fu ra n  nucleus. 
P re p a ra tio n  an d  p ro p e rtie s  of s im p le  3-am ino~ 
fu ra n s . B. H. Stevenson  and J . R. J ohnson  (J. 
Amer. Chem. Soc., 1937, 59, 2525—2532).—Reactions 
of 3-amino- and -hydroxy-furans indicate th a t the 
furan ring has little aromatic character. E t 2- 
methyl-3-furoate and N2H4,H20  a t 115—125° give 
a 90—93% yield of the azide (I), m.p. about 25°, 
and thence by H 20  quantitatively or by way of the 
carbimide (IÎ), b.p. 40°/13 mm., s-di-2-mcthyl-3- 
furylcarbamide (III), m.p. 220—222°. W ith H C 02H 
in  H 2 or CH4 (I) gives Z-jormamido-2-methylfuran, 
m.p. 65-5—67°, converted best (80% yield) by rapid 
distillation in steam-CH4 or, less well, by solid 
NaOH a t 130—140° into 3-amino-2-methylfuran,
b.p. 51—52°/4 mm., very unstable in air. The amine 
is also obtained impure in poor yield by distilling (III) 
or the crude urethane from (II) with NaOH. .W ith 
BzC1-C5H 5N  it  gives the known Bz derivative, with 
CHClg-KOH i t  gives the carbylamine reaction, with 
hot H 2S 0 4 under CH4 an 89% yield of NH 3, and with 
HNOo a diazo-solution, which with p-C ^H /O H  
■gives an  azo-dye, m.p. 122— 122-5°, but it  does 
n o t undergo other diazo-reactions. CH2Br*COMe, 
CH2Ac-C02E t, and Na in CcH 0 give 63% of

CH2Ac'CHAc-C02E t, b.p. 131—133°/17—18 mm., 
converted in 74% yield by aq. H 2S04-E t0 H  into E t 
2 : 5-dimethyl-3-furoate, b.p. 96—-100°/16 mm., wrhich 
yields the hydrazide, m.p. 136—137°, and thence the 
azide (IV), m.p. 24—25°. W ith H C 02H  (IV) gives
3-formamido-2 : 5-dimethylfuran, b.p. 152—154°/11 
mm., m.p. 80-5—81-5°, which, when heated with 
Cu or, better, distilled in steam from aq. alkali, yields
3-amino-2 : 5-dimethylfuran, b.p. 55—56°/4 mm. (Bz 
derivative, m.p. 152—152-4°, sublimes a t  140°/2 
mm.). This gives the carbylamine reaction and re
acts with PhCHO in aq. E tO H  a t —10° without 
elimination of H 20  to give a substance (? 3-phenyl- 
hydroxymethylimino-2 : 5-dimethylfuran or 2-phenyl- 
5 : 5 '-dimethylfurano-2' : 3' : 5 : 4-tetrahydro-oxazole), 
m.p. 113—115°. The amine is hydrolysed by Ba(OH), 
to  AcOH and OH-CHMe-COMe by way of the NII- 
form, the ring-ketone, and CIi2Ac-CO-CHMe-OH; 
with H N 0 2 i t  gives a diazo-solution, which with 
¡3-C10H 7'OH gives an azo-dye, m.p. 108—110°, but 
gives no other diazonium reactions. Attem pts to 
prepare 2-aminofuran from the carbimide gave only 
traces of impure base. M.p. are eorr. R. S. C.

H eterocyclic co m pounds. V. S y n th es is  of 
7 -hydroxy-2 -m ethy l-6 -e thy lch rom one an d  its  
d eriv a tiv es . R. D. D esai and S. A. H amid (Proc. 
Indian Acad. Sci., 1937, 6 , A, 287—290).—2 : 4- 
Dihydroxy-5-ethylacetophenone (I), NaOAc, and 
Ac20  give 7-acetoxy-3-acetyl-2-methyl-6-ethylchroni- 
cme, m.p. 138°, hydrolysed to  the 7-0//-compound, 
m.p. 193° (Me ether, m.p. 158°), which with N a2C03 
affords l-hydroxy-2-methyl-Q-ethylchromone (II), m.p. 
204° (Me ether, m.p. 90°; Ac  derivative, m.p. 99°). 
Hydrolysis of (II) with NaOH yields (I), bu t its Me 
ether similarly forms 2-hydroxyA-methoxy-5-ethyl- 
benzoic acid, m.p. 192° (OJJie-derivative, m.p. 126°), 
also obtained by methylation of 2 : 4-dihydroxy-5- 
ethylbenzoic acid, m.p. 188°, prepared from 4-cthyl- 
resorcinol and K H C 03. E. R. S.

In d ig o id  v a t dyes co n ta in in g  flu o rin e .—See
B., 1938, 42.

P h enox th ion ine . I I .  E x ten sio n  of th e  F e r-  
ra r io  re ac tio n . C. M. Stjter and F. 0 . Gr e e n  (J. 
Amer. Chem. Soc., 1937,59, 2578—2580; cf. A., 1936, 
861).—The appropriate PI) aryl ether, S (1 mol.), 
and A1C13 (0-5 mol.) a t 100° give 4-, b.p. 186—187° 
(dioxide, m.p. 141— 142°), 3- (? 1-), m.p. 83—84° 
(dioxide, m.p. 138—139°), and 2-methyl-, m.p. 38— 
39° (dioxide, m.p. 134— 135°), 4-, b.p. 192—193°/7 
mm. (dioxide, m.p. 148—149°), 3- (? 1-), m.p. 59— 
60° (dioxide, m.p. 152—153°), and 2-cliloro-phenox- 
thionine, m.p. 88—89° (dioxide, m.p. 158— 159°). 
2-Bromophenoxthionine, PhOH, and Cu in PhOH 
a t 185— 195° give 2-phenoxyphenoxthionine, m.p. 
81—82°, b.p. 230—235°/7 mm. (dioxide, m.p. 112— 
113°), which with S and A1C13 a t  40° gives H 2S 
slowly and a t  40° gives HC1. p-CcH 4Br-OPh and
o-OMe-C6H4-OPh give no phenoxthionine. Chlorin
ation of phenoxthionine gives a (? l-)C'Z-derivative, 
m.p. 81—82° (dioxide, m.p. 178—179°). Ph 0 -, b.p.
152— 1530/15 mm., m.p. 39—40°, m-, b.p. 168— 
169°/30 mm., and p -chlorophenyl ether, b.p. 161— 
162°/19 mm., are prepared. R. S.' C.
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P y rro le  d e riv a tiv es . I I I .  I . J .  R in k e s  (Rec. 
trav. chim., 1837, 56, 1224— 1228).—Interaction of 
NH2-CH2-CHO and E t2C20 4 in aq. KOH yields 3- 
carbethoxypyrrole-2-carboxylic acid, m.p. 146—147°, 
converted by Cu(Cr02)2 in boiling quinoline into
3-carbethoxypyrrole, m.p. 48—49°, hydrolysed (KOH) 
to  pyrrole-3-carboxylic acid, m.p. 147— 148° (Me ester, 
m.p. 87°). J . D. R.

A V Phenylpyrroles fro m  phenacyl-lsevulic acid .
M. G. H oldsworth and F. L ions (J. Proc. Roy. Soc. 
New South Wales, 1937, 70, 431—436).—Phenacyl- 
licvulic acid (I), when boiled with NaOH and the pro
duct acidified, yields Z-phenyl-b?-cyc\openten-\-one-2- 
acetic acid, m.p. 138° (phenylhydrazone, m.p. 180— 
181°; semicarbazone, m.p. 224—225°), reduced (N a- 
Hg) to  the cyclopentane acid, m.p. 132° (phenyl
hydrazone, m.p. 165°; semicarbazone, m.p. 198— 
199°). Condensation of (I) with arylamines a t 100° 
(in EtO H  if  necessary) yields l-aryl-2-phenylpyrrole-
5-(3-propionic acids : 1 -phenyl-, m.p. 175° (El ester, 
m.p. 102—103°; hydrazide, m.p. 142°); l-o -chloro-, 
m.p. 170°, -brotno-, m.p. 191°, -methoxy-, m.p. 162°, 
-ethoxy-, m.p. 149°, -xenyl-, m.p. 73°, and -carboxy- 
phenyl-, m.p. 191°; l-ix-najjhthyl-, m.p. 130°, 1-8'- 
quinolyl-, m.p. 182°. A. Li.

P u rifica tio n  of p ip e rid in e . E. S. Cook (J. Amer. 
Chem. Soc., 1937, 59, 2661).—Piperidine, prepared 
by catalytic hydrogenation, is purer than th a t pre
pared by electrolytic reduction, bu t also gives 
“ diothane ” of low activity (cf. A., 1937, II , 466, 
467). R. S. C.

D iam in o m eth an e  an d  i ts  d e riv a tiv es . II . 
2 -A m inop iperid ine  an d  th e  re d u c tio n  p ro d u c ts  of 
2 -am in o p y rid in e . A. V. K irsanov  and J . N. 
I vaschtschenko (J. Gen. Chem. Russ., 1937, 7, 
2092—2098).—2-Aminopyridine (I) in EtO H  and Na 
yield piperidine, cadaverine, and NH3; 2-amino- 
piperidine is not obtained, and is shown on theoretical 
grounds to  be so unstable as not to  be able to exist 
under the conditions of the experiment. Hydrogen
ation of (I) (P t0 2) in Ac20  yields 2-acetamido-l- 
acetpiperidide, m.p. 122— 123°. 2 -Diphenylamino- 
piperidine, m.p. 131— 133°, is prepared analogously.

R. T.
C onductiv ities of m e ta llic  com plexes.— See 

A., I, 83.
2-K etoquinuclid ine an d  a  new  sy n th esis  of 

qu inuclid ine . G. R . Clemo and T. P. Metcalfe 
(J.C.S., 1937, 1989— 1990).— Et piperidine-l-acetate-
4-carboxylate, b.p. 134—136°/1 mm., obtained from 
E t piporidine-4-carboxylate and CH2Cl-C02E t, under
goes the Dieckmann reaction to form 2-ketoquinuclid- 
ine, m.p. 138° [methiodide, m.p. 310° (decomp.); 
picrate, m.p. 210°], which is reduced (Wolff or Clem- 
mensen) to  quinuclidine. F. R. S.

H y d ro g en a tio n  of so m e AT-su b s titu te d  2 -py rid - 
ones w ith  R aney  n ickel. J . A. Ga u tier  (Compt. 
rend., 1937, 205, 614^-616; cf. A., 1937, I I ,  75).— 
Many 2-pyridones in E tO H  with H2-R aney Ni a t 
room temp, and pressure absorb 4 H  a t  a const, rate to 
give the corresponding piperidones in theoretical 
yield. The following are p repared : N -fi-hydroxy- 
ethyU, m.p. 39—40° (aurichloridc, m.p. 169°; picrate,

m.p. 71°; phenylcarbamate, m.p. 118°), -y-propoxy- 
propyl- (I), b.p. 193°/13 mm., and -y-isoamyloxy- 
propyl-2-piperidone (II), b.p. 208°/14 mm. (I) and
(II) are feebly basic and are decomposed by acid 
chlorides. J . L. D.

4 -H y d ro x y p y rid in eb e ta in e . A. K ir pa l  and
F. P oisel (Ber., 1937, 70, [5], 2367—2369).—4- 
Hydroxypyridine and CH2C1-C02H in boiling, 
slightly alkaline solution give i-hydroxypyridinebetaine,
O H - C < ^ : ^ > N < ^ ^ > C O ,  decomp. 270° [jhydro
chloride; Na  (+2-5H 20), m.p. 122°, and^lgr ( - f lH 20), 
decomp. 252°, salts]. I ts  constitution follows from 
its conversion into 4-methoxypyridinebetaine, m.p. 
182° (decomp.), and thence by conc. aq. NHS a t room 
temp, into 4-aminopyridinebetaine, decomp. 315°, also 
derived from 4-aminopyridine and CH2C1‘C02H.

H. W.
M an u fac tu re  of 4  : 6 -d iam ino-2 -alky lpy rid ines.

—See B., 1938, 39.
D eriva tives of 3-diazo-2-phenylindole. I . F.

Angelico and S. Capuano . I I .  S. Capuano (Gaz- 
zetta, 1937, 67, 633—637, 710—714).—I. 3-Amino-2- 
phenylindole (I) (new prep, from oximinophenyl- 
indole, NH 3, and H 2S) with N aN 02 gives, in addition 
to 3-diazo-2-phenylindoIe (II) (A., 1905, i, 940), 
Z-azo-2-phe.nylindole (?), C28H 20N4 (III), red, m.p. 
263° (decomp.). The product from (II) and 25% 
H 2S04, previously regarded (loc. cit.) as (III), is 
probably hydrazophenylindole (IV), m.p. 271° (de- 
comp.), reddish-yellow.

II . The constitutions suggested above for (III) and
(IV) are confirmed. W ith NH 20H,HC1, N2H4,HC1, 
or N H Ph‘NH 2 in EtO H, (II) evolves N2 and yields
(IV) and (I), which are also obtained by reduction of
(III) (aq. NH3-H 2S). Oxidation of (IV) by N20 4 or 
of (I) by amyl n itrite gives (III). W ith boiling HC1,
(II) yields (IV) and another substance. E. W. W.

F o rm a tio n  of th e  com pound  betw een  tu n g s tic  
ac id  an d  8-hydroxyqu ino line .—See A., I, 93.

Q uinoline d e riv a tiv es . I I I .  (Sig n a .) L. Monti 
(Gazzetta, 1937, 67, 624—628; cf. A., 1932, 1261).— 
2-Hydroxy-4 : 8-dimethylquinoline and 
OH-CH2-NH-CO-CH2Cl in conc. H 2S04 yield the 
'N-chloroacetyl derivative, m.p. 260—262° (decomp.), 
of 2 -hydroxy -4 : 8 - dimethyl - 3 - quinolylmcthylamine 
[hydrochloride; picrate, m.p. 263—264° (decomp.)].
4-Hydroxy-2 : 8-dimethylquinoline similarly gives the 
'N-chloroacetyl derivative, m.p. 252—254° (decomp.), 
of \-hydrox\j-2 : 8-dimethyl-Z-quinolylmethylamine, no. 
m.p. <280° (picrate, decomp. 180—190°).

E. W. W.
Q uinoline com pounds as b ase s  of m ed ic in a l 

com pounds. V I. A n tim a la r ia l com pounds w ith  
th e  sid e-ch ain  in  p o s itio n  4. 0 . J . M agidson and 
M. V. R itbtzov (J. Gen. Chem. Russ., 1937, 7, 1896— 
1908).—6-Methoxyquinoline and B z02H in CHC13 
(18 hr. a t 0—2°) yield G-methoxyquinoline N -oxide, 
m.p. 108—109° (-f  2H20 , m.p. 88—89°; hydrochloride, 
m.p. 193—194°; picrate, m.p. 173-5—174-5°), which 
with S 0 2C12 a t 60° gives a m ixture of di- and tri- 
chloro-6-methoxyquinoline, whilst with P0C13 the 
product consists of 2- (I) and 4-chloro-6-methoxy-
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quinoline (II). NH 2-CHMe"[CH2]3-NEt2 and (II) when 
heated a t  165—170° (6-5 hr.) yield 4-(S-diethylamino-
a.-methylbulyl)amino-6-methoxyquinoline (III), m.p. 
127— 127-5° (picrate, m.p. 182—183-5°), whilst under 
similar conditions (I) gives a m ixture of 2-(S-diethyl- 
amino-a.-vietliylbutyl)amino-G-methoxyquinoline, b.p. 
180°/2 mm. (hydrochloride, m.p. 98—101°;' picrate, 
m.p. 153-5—155°), and a-diethylamino-S-di-(G-methoxy- 
2-quinolyl)aminopentane, m.p. 77-5—78-5° (picrate, 
m.p. 187-5—188-5°). The following compounds were 
prepared analogously to (H I ) : 4- (IV), m.p. 90— 
90-5° (picrate, m.p. 198—199°), and 2-(S-diethylamino- 
butyl)amino-, b.p. 187—192° (picrate, m.p. 182-5—
183-5°; dihydrochloride, m.p. 187—188°); 4- (V), 
an oil (picrate, m.p. 210—212°, and its acetate, m.p. 
205—207°), and 2-(y-diethylamino-$-hydroxypropyl)- 
amino-6-methoxyquinoline, m.p. 65—66° (hydrochloride, 
m.p. 99—102°; picrate, m.p. 190-5— 192°). The 
2-NH2-quinoline derivatives had no antimalarial 
ac tion ; tho activity of the 4-NH2-compounds rises 
in the order (IV) <  (III) <  (V). R. T.

T balle io q u in in e  reac tio n . I I I .  (Sio n a .) L. 
Monti (Gazzetta, 1937 , 67, 621— 624; cf. A.,
1936, 613).—8-Hydroxy-7-methyl quinoline (I) and 
0H-CH2-NHBz in conc. H 2S04 yield benz-S-hydroxy-
7-methyl-5-quinolylmethylamide, m.p. 175—176°. 
W ith CH20  in 15% NaOH, (I) gives %-hydroxy-l- 
methylquinolylmethyl alcohol, decomp. 150— 160°. 
Since these products fail to  give the thalleioquinine 
reaction, unlike the product (II) from 6-hydroxy- 
quinoline, it  is concluded th a t (II) is not substituted 
in  position 7, but is benz-G-hydroxy-5-quinolylmethyl- 
amide (cf. A., 1932, 1261— 1262). E . W. W.

C ata ly tic  condensa tion  of acety lene w ith  a ro m 
a tic  am in es . N. K ozlov (J. Gen. Chem. Russ.,
1937, 7, 1860— 1865).—NH2Ph in COMe2 and C2H 2 
in presence of HgCl2 (7 hr. a t room temp.) yield
2-methyl- and 2 : 4-dimethyl-quinoline. The products 
obtained similarly from o-, m-, and p-toluidine are 
respectively 2 : 8-di- and 2 : 4 :  8-tri-, 2 : 4 :  5-tri-, and 
2 : 6-di- and 2 : 4 :  G-tri-methylquinoline, m.p. 38° 
(hydrochloride, m.p. > 240°; picrate, m.p. 203°). 
NPhlCHMe is an  intermediate product in the above 
condensations. R. T.

6 : 9-D iam ino-2-ethoxyacrid ine  m eth an esu l- 
p h o n a te .—See B., 1938, 105.

F o rm a tio n  of te trah y d ro p h en an th ro lin e  as a  
b y -p ro d u c t in  th e  S k rau p  sy n th esis  of p -p h en - 
a n th ro lin e . J . P. W iba u t , C. W . F. Sp ie r s , and 
J . L. Ou w eltjes  (Rec. trav. chim., 1937, 56, 1218— 
1223).—p-C6H4(NH2)2, glycerol, and H 3As04 yield 
p-phenanthroline and the H4-compound, m.p. 151-2— 
151-6°, described by Matsumura (A., 1935, 631) (Bz1 
derivative, m.p. 180-7— 181°; A c1 derivative, m.p. 
121°), which is probably 1 : 2 : 3 :  4-tetrahydrophen- 
anthroline. J . D. R.

Yellow  an d  co lou rless  m od ifications of benzyl- 
idene- a n d  A7-3-m ethy lbenzy lidene-hydan to in .
(Misses) D. A. H ahn and M. M. E ndicott (J. Amer. 
Chem. Soc., 1937, 59, 2741—2742).—The substances 
named exist each in yellow and colourless forms, 
otherwise similar, which are interconvertible. The 
yellow form is stable in acid, the colourless in alkaline,

solution; they m ay thus be lactam and lactim forms, 
respectively. R. S. C.

A dditive p ro d u c ts  of an tip y rin e  an d  p y ra m id - 
one. G. L a P arola (Gazzetta, 1937, 67, 645—647). 
—Antipyrine (I) with maleic anhydride (II) in moist 
air gives the (1 :1 )  maleate, m.p. 115°. Pyramidone
(III) when heated with (II) forms the ( 1 : 1)  maleate, 
m.p. 123—124°. W ith picric acid these yield the 
picrates of (I) and (III). E . W. W.

R ea rra n g e m e n t of som e p-ally loxycrotonic 
e s te rs . W. M. L auer  and (Mess) E. I. K ilb u r n  
(J. Amer. Chem. Soc., 1937, 59, 2586—2588).— 
Rearrangement of E t $-cinnamyloxycrotonate (I) by 
NH4C1 a t 110° gives Et a-(a'-phenylallyl)acetoacetate
(II), different from the Et a-cinnamylacetoacetate (III),
b.p. 156—158°/0-5— 1 mm., obtained from 
CHPh:CH-CH2Br, NaOEt, and CH2Ac-C02E t. Thus 
C-alkylation does not occur by way of the O-ether. 
E t $-allyloxycrotonate [from a mixture (IV) of E t 
P-chloro-crotonate and -wocrotonate, NaNH2, and 
CH2:CH-CH2-OH], m.p. 7— 11°, gives E t  a-allyl- 
acetoacetate (identified by conversion into the pyraz
olone), but the mechanism of this change is obscure. 
Prep, of (I) from (IV) gives a low yield. CHPhEtBr 
and CHNaAc• C0 2E t give Et a-(a'-phenyl-n-propyl)- 
acetoacetate, b.p. 127— 129°, converted by N2H4 
into 4-a.-phenylpropi/l-3-methyl-5-pyrazolone (V), m.p. 
193—194°. W ith N2H4 or NH 2-NH-CO-NH2 (III) 
gives 4-cinnamyl-‘.i-me.thyl-5-pyrazolone, m.p. 214— 
219°, hydrogenated (H2- P t0 2) to  4-y-phenylpropyl-
3-methyl-5-pyrazolone, m.p. 176—177-5°, also obtained 
from E t a-y'-phenylpropylacetoacetate. 4-a-Phenyl- 
allyl-3-methyl-5-pyrazolone, m.p. 180—182°, is ob
tained from (II) and N2H4 or from (I), N2H4, and a 
little HC1, and, when reduced, gives (V). R. S. C.

D erivatives of p ip eraz in e . X III. A nalogues 
of ep h ed rin e  co n ta in in g  th e  A7-pheny lp iperazine  
n u cleu s. B. L. H ampton  and C. B. P o l l a r d  (J. 
Amer. Chem. Soc., 1937 , 59, 2570—2572; cf. A., 
1938, II , 30).—.V-Phenyl-iV'-phcnacylpiperazine gives 
iV-phenylpiperazine and COPhMe with Al-Hg in 
H20  or N2H4 a t 185—195°, but with H 2-P d-C  in 
dil. HC1 gives an 85% and with N aO E t-E tO H  a t 
185—195° gives an 80% yield of ~5$-phenyl-W-$- 
hydroxy-$-phenylethylpiperazine (I), m.p. 110—111° 
[dihydrochloride, m.p. 210—212°; Bz derivative, 
an oil (dihydrochloride, m.p. 228—230°)]. W ithN 2H4, 
NaOEt, and E tO H  mixtures of (I) and Tif-phenyl-W- 
$-phenylethylpiperazine, m.p. 77—78° (dihydrochloride, 
m.p. 220—222°), are obtained. N-Phenyl-'N'-fi- 
hydroxy-$-Tp-tolylethylpiperazine, m.p. 127— 128° [di- 
hydrochloride, m.p. 199—201°; Bz derivative, an oil 
(dihydrochloride, m.p. 219—221°)], is similarly ob
tained. R . S. C.

C yanine dye se rie s . IX . 4  : 4 '-P y rid o cy an in es 
an d  4 -pyrido-4 '-cyan ines. R . H. Sprague  and 
L. G. S. Brooker (J. Amer. Chem. Soc., 1937, 59, 
2697—2699; cf. A., 1937, I I ,  124).—4-Iodopyridine 
meth- and eth-iodide could not be obtained. PhSH 
and 4-chloropyridine give 4-phenylthiolpyridine, b.p.
128— 129°/3 mm., the methiodide, m.p. 174— 176°, 
(decomp.), of which with y-picoline metho-p-toluene- 
sulphonate and N E t3 in Pr°OH leads to 1 : V-dimethyl-
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4 : 4' -pyridocyanine [bis-l-methyl-4-pyridinemeihine- 
cyanine] perchlorate (I), m.p. 263—265° (decomp.) 
[corresponding picrate, m.p. 231—232° (decomp.)], 
also obtained similarly from 4-chloropyridine meth- 
iodide, m.p. 161— 163° (decomp.). 4-Phenylthiol- 
pyridine ethiodide, m.p. 178—180° (decomp.), gives 
similarly 1 : 1'-diethyl-4 : 4 '-pyridocyaninc [bis-l-ethyl-
4-pyridinemethinecyanine\ perchlorate (II), m.p. 196— 
198° (decomp.), not obtained from 4-chloropyridine 
ethiodide. By either method lopidine methiodide 
gives 1 :1 '-dimethyl-4-pyridino-4'-cyanine [1 -melhyl-
4-pyridine-V -methyl-4'-quinolinemethinecyanine] per
chlorate (III), m.p. 220—221° (decomp.), and by the 
thiol method the analogous diethyl-perchlorate (IV), 
m.p. 172—174° (decomp.). The dyes are strong 
photographic sensitisers with absorption max. in 
MeOH as follows : (I) 5025 a., (II) 5050 a., (IH) 5285
a . (secondary max. 5050 a .), and (TV) 5300 a . 
(secondary max. 5450 a .), and only (IV) causes 
fogging. R. S. C.

D yes deriv ed  fro m  p h en an th raq u in o n e . D. 
P rasad , S. C. Sen, and P. C. D tttta (Ber., 1937, 
70, [5], 2363—2365).—Deeply coloured dyes derived 
from phenanthraquinone are described. 4-Nitro-

plienanthraquinone and 6- 
chloro - 3 : 4 -  diamino- 
toluene in hot AcOH yield 
7 - chloro - 4 '-nitro-G-methyl - 
9' : 10'-2 : 3-phenanthreno- 
quinoxaline (I), m.p. 227°. 
The corresponding -2'- 
nitro-, m.p. >300°, -4 ': 5'- 

dinitro-, m.p. 268°, -2 ': T-dinitro-, m.p. >300°, 
-2'rbrpmo-, m.p. 242°, - ? 'i-dibromo-, m.p. >300°, 
-2'-hydroxy-, m.p. 245°, -2'-amino-, m.p. 291°, and 
-4'-amino-, m.p. 134°, -derivatives are prepared ana
logously. Treatm ent of (I) with Cu powder and boil
ing NH2Ph affords 4 '-ni Iro - 7 -anilino-G-methyl -
9 ':  10'-2 : 3-phenanthrenoqninoxaline, m.p. 178°. 
Analogous methods lead to the production of the 
corresponding 2 '-nitro-, m.p. 242°, 4 ' : o'-dinitro-, 
m.p. 136°, 2' : T-dinitro-, m.p. 205°, 2-amino-, m.p. 
253°, and -2-hydroxy-, m.p. 202°, -compounds. 
2 ':  7-Dianilino-G-methyl-9' : 10'-2 : 3-phcnanthre.no- 
quindxaline has m.p. 157°. H . W.

S y m m e try  of c e r ta in  ty p es of b en z triazo les . 
W. M. L atjer, W. F . F il b e r t , and G. E. U llyott 
(J. Amer. Chem. Soc., 1937, 59, 2584—25S6).—2-p- 
Hydroxyphenyl-6- (I), m.p. 242—243°, and -5-methyl- 
benztriazole 1 -oxide (II), m.p. 265—266° (decomp.), 
differ, bu t with SnCl2 give the same 2-jj-hydroxy- 
phenyl-5- (or -6-)methylbenztriazole, demonstrating 
the equivalence of positions 5 and 6 of benztriazoles. 
3 : 1 : 4-NO2‘C0H3Me-NH2 (III) is converted into
2-nitro-4'-hydroxy-4-methylazobenzene, m.p. 156— 
157°, which with Na2S20 4 yields (I). W ith H 2S20 8
(III) gives 3 : 1 : 4-N02-CeH3Me,N 0, oxidised by 
HNOs to 1 : 3 :  4-CGH3Me(N02)2, which with N H3-  
EtO H  gives 4 : 1 :  3-N 02-CrH3Me-NH2; under clearly 
defined conditions this affords 2-nitro-4'-hydroxy-5- 
methylazobenzene, m.p. 129— 130°, and thence (II) 
using Na2S20 4. M.p. are corr. R. S. C.

T riaz in es . I . R eac tio n s of isocyanuric  e s te rs  
w ith  o rg an o -m ag n esiu m  co m p o u n d s. H. So-

botka and (Miss) E. Blocii (J. Amer. Chem. Soc., 
1937, 59, 2606—2608).—Mej cyanurate (prep, by 
CH2N2), m.p. 174°, with MgRBr in E t20  gives
2-hydroxy-4 : G-dilceto-2-phenyl-1 : 3 : 5-trimethyl- (I), 
m.p. 158—159° (decomp.), -1 : 3 : 5-trimethyl-2-eihyl-, 
m.p. 112—113°, and -1 : 3 : 5-trimethyl-2-n-propyl- 
1 : 3 :  5-tfiazine (II), m.p. 129°. These products form 
tribromides, m.p. 196°, 128°, and 151°, respectively,
formulated as [NMc<^qq  , ^ |^ > N R ]  +Br3_, and (II)
gives an analogous tri-iodide, m.p. 112— 115°. In  
C6H 6 some (I) with CPh3*OH is obtained. No reaction 
occurs between (I) and MgPhBr. R. S. C.

y -T riaz in es . XXXVI. A m in o th io liso b u ty l- 
tr ia z in e  an d  th e  co rre sp o n d in g  am in o h y d ro x y - 
deriv a tiv e . V. Galea  and A. Ostrogovich (Gaz- 
zetta, 1937, 67, 664—668; cf. A., 1930, 368; 1935, 
1255).—K  thiolisovalcrate, from Bu^COCl and KSH, 
and cyanoguanidine yield 4-amino-G-thiol-2-isobu,tyl- 
1 :3  : 5-triazine, m.p. 269—270° (decomp.) [hydro
chloride (+ H 20 ) ; picrate, m.p. 174— 175° (decomp.)], 
the Ag  salt, m.p. 150° (decomp.), of which forms a 
complex salt (explodes when heated) with AgN03; 
it  is converted by K 0 H -H 20 2 into 4-amino-G-hydroxy-
2-isobutyl-1 : 3 : 5-triazine, m.p. 263—264° (decomp.) 
[Ag sa lt; hydrochloride-, sulphate-, picrate, m.p. 
217—218° (decomp.)]. E . W. W.

S yn th eses  in  th e  py razo linoqu ino line  se r ie s . 
A. Ivocwa (Bull. Acad. Polonaise, 1937, A, 232— 
238).—a-C10H 7*NH2,HCl, l-phenyl-3-methylpyrazol- 
one, and POCl3 a t 260—270° give 5-u-naphthylimino-l- 
phenyl-3-melhyl-4 : 5-dihydropyrazola (I), m.p. 146—i 
147° (hydrochloride, m.p. 206°; picrate, m.p. 184°), 
the methiodide, m.p. 220°, of which with NaOH 
gives 5-a-naphthyliminoantipyrine, m.p. 161—162°. 
W ith PhJSiCO a t 270° or PhNCS a t 230—235° (I) gives
4-anilino-l : 8-benzo-l'-phenyl-3'-mcthylpyrazolino- 
5' : 4'-2 : 3-quinoline, m.p. 198° [hydrochloride, m.p. 
205°; A’O-derivative, m.p. 184-—185° (decomp.)], 
which is hydrolysed by 50% K O H -EtO H  a t 200— 
220° to  4-hydroxy-l : 8-benzo-l'-phenyl-3'-methylpyr- 
azolino-5': 4'-2 : 3-quinoline, m.p. 281—282°, also 
obtained by hydrolysis of 4-a.-naphthylamino-r2 : 8- 
benzo-1'-phenyl-3 '-methylpyrazolino-o' : 4'-2 : 3-quinol
ine, m.p. 225° [obtained from (I) and C^H /O N O  a t 
230°]. R. S. C.

D yes deriv ed  fro m  acenaph thenequ inone an d  
is a tin . D . P rasad and P. C. D tjtta (Ber., 1937, 
70, [i?], 2365—2366).—Acenaphthenequinone and
6-chloro-3 : 4-diaminotohiene (I) afford 1-chloro-G- 
methyl 1 ':  2'-2 : 3-acenaphthylenoquinoxaline (II), m.p.

287°. l-Chloro-5'-nitro-, m.p. 258°, and -5 ':  G'-di- 
nitro-, m.p. 290°, -G-methyl-1': 2'-2 : 3-acenaphthyleno- 
quinoxaline are described. l-Ghloro-G-methyl-2': 3'- 
2 : 3-indoloquinoxaline, m.p. >300° (III), is derived 
from (I) and isatin and is converted by Cu powder 
and boiling NH2Ph into 1-anilino-G-methyl-2': 3'-
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2 : Z-indoloquinoxaline, m.p. 260°, 7-Anilino-G- 
methyl-1' : 2'-2 : Z-acenaphthylenoguinoxaline has m.p. 
243°. H. W.

C o n stitu tio n  of th e  p u rin e  nucleosides. V. 
A denine th io m eth y lp en to s id e . R . F alconer  and 
J .  M. Gttlland (J.C.S., 1937, 1912— ] 913).—The 
ultra-violet absorption spectra of adenine thio
methylpentoside in aq., acid, and alkaline solutions 
closely resemble those of adenosine and 9-methyl- 
adenine in similar conditions and are unlike those 
of 7-methyladenine ; hence, the thio-sugar is attached 
to position 9. F. R. S.

A m m o n iaca l ab so rp tio n  sp e c tru m  of s te rco - 
b ilin  an d  u ro b ilin  an d  i ts  re la tio n sh ip  to  th e  con
s ti tu tio n  of b iliru b in o id  p ig m e n ts . L. H e il-  
m ey er , H . Geig er , and R . Sciiultze (Biochem. Z., 
1937, 294, 90—94).—The absorption spectrum of 
stercobilin hydrochloride (obtained from hsomolytic 
jaundice stool) in 1% aq. NH3 is compared with 
th a t of bilirubin (I) in CHC13; both solutions show a 
broad band about 450 mj;.. Comparison of the 
absorption spectra of (I), mesobilirubin, and xantho- 
bilirubic acid in  E tO H  and stercobilin in aq. NH3 
and their mol. extinction coeils. suggests th a t in the 
stercobilin mol. there is a double linking attached to 
one pyrrolidine nucleus. C. C. N. V.

P re p a ra tio n  of 1-m ethylbenzoxazole. M. A.
P hillips  (J.S.C.I., 1937, 56, 474t).— 1-Methylbenz- 
oxazole is obtained in 74% yield from o-NH2-C6H4-OH 
and Ac20  ; the method used presents advantages 
over th a t of Beilenson (A., 1937, H, 392). (Cf. 
Newbery and Phillips, A., 1928, 311.)

isoO xazole an d  py razo le  g ro u p s . I . C.
Musante (Gazzetta, 1937, 67, 682—690).—
CMe:C-C02E t and CHPhlN-OH (I) a t 120— 130° 
yield 4-benzylidene-Z-methyl-5-isooxazolone, m.p. 145°, 
also obtained from (I) and CH2Ac-CO,Et (ZnCl2). 
Similarly 4-anisylidene-Z-methyl-5-isooxazolone, m.p. 
175°, is obtained by either method. CPh:C-C02E t
(II) and CIIPhlN-NHPh a t 170—180° give E t 1 : 3 : 5- 
triphenylpyrazole-4-carboxylate (A., 1929, 196); the 
1 : 5-diphenyl-3-p-nitrophenyl compound, new m.p. 
177° (cf. loc. tit.), is obtained similarly. CH2Bz*C02E t 
and CHEtlN-NHPh (III) yield (ZnCl2). the Et ester, 
m.p. 119°, of 1 : &-diphenyl-Z-ethylpijrazole-4-rxtrboxylic 
acid, m.p. 192°. From (II) and ( i l l)  a t  140°, a sub
stance, C33H 280 2N4 (2 : 2'-propylidene-} : 5 : 1 ' :  5'-
teiraphenylbis-Z \ Z'-pyrazolonel), m.p. 192—194°, is 
obtained, hydrolysed to EtCIIO and 1 : 5-diphenyl-
3-pyrazolone. E. W. W .

O x im in o p y rro les . V III. A ction  of ac id s. T.
A je l lo  (Gazzetta, 1937, 67, 728—738; cf. A., 1937, 
II , 524).—Oximinotriphenylpyrrole and H 2S04 in 
E tO H  a t  the b.p. give Z-benzoyl-4: 5-diphenyliso- 
oxazole, m.p. 158° (or 168° ?) [p-nitrophenylhydrazone, 
m.p. 140—141°; semicarbazone, m.p. 227°; oxinie, 
m.p. 162° (Bz derivative, m.p. 122°)], and a yellow 
substance, m.p. 242°. Oximinodiphenylpyrrole yields 
•S-benzoyl-5-phenylisooxazole, m.p. 89—90° [semicarb
azone, m.p. 182°; oxime, m.p. 115° (Bz derivative, 
m.p. 140°); p-nitropkenylhydrazone, m.p. 180°; 
hydrazone, m.p. 200°], and a  yellow substance, m.p.

235°. Oximinophenylmethylpyrrole yields 3-aceiyl-
5-phenylisooxazole, m.p. 105° (p-nitrophenylhydrazone, 
m.p. 175—178°). Brown or black amorphous 
products are also formed in the above reactions.

E . W. W.
D erivatives of m o rp h o lin e . I . A dd ition  to  

con jugated  sy s tem s. I .  V. E. Stewart and C. B. 
P ollard (J. Amer. Chem. Soc., 1937, 59, 2702).— 
Morpholine and the appropriate ketone, 
CHAr.’CH-COAr, in hot heptane give Ph  p-N-mor- 
pholino-fi-phenyl-, m.p. 80-5—81°, -fi--p-iolyl-, m.p.
90—90-5°, and -$-j)-chlorophenyl-ethyl ketone, m.p.
89-5—90°, p -tolyl, m.p. 90—90-5°, and y-bromophenyl 
fi-’N-morplwlino-fi-phenylethyl ketone, m.p. 99-6— 
100-2°. Some chalkones did not give such com
pounds owing to  the ease of dissociation. The di-p- 
tolyl ketone forms the compound, b u t this dissociates 
when recrystallised. M.p. are corr. R. S. C.

M orpho line  a s  a  re ag en t fo r m ob ile  halogen  
a to m s  an d  n itro -g ro u p s . R . H . H arradence  and
F. L ions (J. Proc. Roy. Soc. New South Wales, 1937, 
70, 406—412).—Compounds containing reactive 
halogen atoms or N 0 2-groups when boiled with excess 
of morpholine for 2—3 hr. give well-cryst. derivatives 
of JV-phenylmorpholine: 2-nitro-, m.p. 42°, 4-nitro-, 
m.p. 149— 150°, and 2 : 4-dinitro-, from the corre
sponding Cl-compounds; 4-chloro-2-nitro-, m.p. 47°, 
and 2-chloro-4-nitro-, m.p. 127°, from 2 : 5- and 3 : 4- 
C6H3C12'N 0 2, respectively; 4 : G-dibromo-2-nitro-, m.p. 
105° (the corresponding piperidine derivative, m.p. 
73°), from 3 : 5-dibromo-2-iodonitrobenzene, m.p. 82° 
(prepared from N 0 2’C6H 3B r,’N H2) ; 2-nilro-Q-methyl-, 
m.p. 135—136°, from 1 :2  :"6-CeH 3MeI-N02 (5 hr. in 
boiling E tO H ); 2 : 4-dinitro-Q-carboxy-, m.p. 203— 
204° (decomp.) (Me ester, m.p. 106°), from chloro- 
dinitrobenzoie ac id ; 2-nitro-4 : 5-dimethoxy-, m.p. 
115—116°, from 4-bromo-5-nitro- or 4 : 5-dinitro- 
veratrole; and 2-nilro-4 : 5-di-n-buloxy-, m.p. 75— 
76°, from 1 : 2 : 4 :  5-CeH2(N 02)2(0Bua)2. Morpholine 
is less reactive than piperidine towards o-chloro- and
o-bromo-nitrobenzene. A. Li.

N ico tiny lm orpho line . R. H . H arradence  and
F. L ions (J. Proc. Roy. Soc. New South Wales, 1937, 
70, 428—430).—Prolonged boiling of E t nicotinate 
with excess of morpholine gives nicotinylmorpholine,
b.p. 192°/6 mm. (picrate, m.p. 174— 175°; methiodide, 
m.p. 211—212°; aurichloride, m.p. 168°). A. Li.

A lkalo ids of A-rundo donax, L . J . M ad in - 
aveitia  (J.C.S., 1937, 1927—1929; cf. A., 1937, II , 
125).—The alkaloid Ci2H 130 2N(NMe) is called donax- 
arine, m.p. 217°. Gramme (donaxine) with M el- 
MeOH-KOH gives NMe4I  and ‘¿-melhoxymethyl- 
indole, m.p. 99— 100°, and with Mel-MeOH forms 
NMe3 and a substance similar to  3-hydroxymethyl- 
indole, m.p. 90°, obtained by reduction (P t0 2-H 2) of 
indole-3-aldehyde. Gramine and E tI-E tO H -K O H  
yield Z-ethoxymethylindole, m.p. 93—94°, and with 
EtI-COMe2, gramine ethiodide, m.p. 176°, is obtained. 
There are indications of the presence of a  third 
alkaloid with phenolic properties. F . R. S.

C actus a lk a lo id s . N ew  a lk a lo id  fro m  m ezca l 
b u tto n s . E. Spath and J . Bruck (Ber., 1937, 
70, [£], 2446—2450).—The non-phenohc bases of
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fresh mezcal buttons are worked up roughly as 
sulphates and hydrochlorides and the mother-liquor 
from these salts is separated into seven base fractions 
by partial extraction with HC1 in presence of NaCl. 
From the appropriate fraction mezcaline is mainly 
separated as the sulphate; the bases obtained from 
the mother-liquors are converted into their hydro
chlorides, which by repeated treatm ent with MeOH- 
E t20  yield ~N-methylmezcaline hydrochloride, m.p. 
201—202° (corresponding picrate, m.p. 177-5— 178-5°, 
trinitro-m-tolyloxide, m.p. 189-5—190-5°, and p -nitro- 
benzoyl derivative. N-:Methylmezcaline [methyl-fi- 
3 : 4 :  5-trimethoxyphenylethylamine] is obtained syn
thetically by converting mezcaline by PhCHO at 
100° into benzylidenemezcaline, b.p. 190° (bath)/0-03 
mm., and thence into the methiodide, which is readily 
hydrolysed to the required base. All the known 
alkaloids of this series are derivatives of ¡3-3 : 4 : 5- 
trihydroxyphenylethylamine. H. W.

T obacco  a lk a lo id s . X III. N ew  b ase s  of 
tobacco . E. Spat it and F. K esztler  (Ber., 1937, 
70, [5 ], 2450—2454).—Crude nicotine, freed from l- 
and dZ-nornicotine, is transformed into its H  (Z-tar
trate, whereby the bulk of the nicotine is removed. 
The base, isolated from the mother-liquor of this salt, 
is allowed to crystallise again as H  ¿-tartrate from a 
correspondingly smaller vol. of solution. Frequent 
repetition of this process leaves a small amount of a 
basic mixture, separated further by treatm ent with 
HC1 in presence of NaCl and transformation of the 
fractions into the picrates. The presence of nico- 
tyrine is thus established. \-T$-Methylanatabine, 
[a]},8 —171-4° in MeOH (picrate, m.p. 207—208°; 
trinitro-m-tolyloxide, m.p. 228—229° after softening 
a t 226°), and Z-iV-methylanabasine, [ajjf —137-3° in 
MeOH, are also present; their prep, by the action of 
CH20  and HCOaH  on anatabino and anabasine, 
respectively, is described. H. W.

L upin  a lk a lo id s . XV. O xidative  d eg rad a tio n  
of p b en y ld eh y d ro sp arte in e . C o n stitu tio n  of 
sp a r te in e  an d  lu p an in e . K. W in te r f e ld  and M. 
Schirm (Arch. Pharm., 1937, 275, 630—662; cf. A., 
1937, I I ,  526).—Degradation products are obtained 
which confirm the structure previously assigned to 
sparteine. Phenyldehydrosparteine (I) and BzCl in 
K 0 H -H 20-C0M e2 give ~N-benzoyl-u-pheiiylsparteone

COPh*[CH2]3'
Bz:

CH CH2

c 4h 8 (II.)

N

(IV), ^H-2<^qq.q ,q j£ .qq,^ ,jj^>C 4H 8, an oil [reineck-
ate, sinters a t 153°; unsaturated towards K M n04; 
gives an impure Me ester (reineckate, decomp. 85°)]. 
M n02-H 2S04 gives (III) and (IV), and H N 0 3 gives 
(III). W ith H N 03 (I) gives BzOH and (III). 
Clemmensen reduction of (III) gives a base, C13H 23N2 
(picrate, m.p. 226°; aurichloride, decomp. 182— 183°), 
jV-niethyl-2-piperidone, and a little sparteine (derived 
from lupanine present as an impurity). W ith H i
red P  (III) gives (?) norlupinan, and electrolytic 
reduction gives piperidine. R. S. C.

Lycoris  a lk a lo id s . X I. C o n stitu tio n  of lyco r- 
am in e . H. K ondo and S. IsnrwATA (Ber., 1937, 
70, [J3], 2427— 2437).—Lyeoramine (I), m.p. 120°, 
[a]”  —98-2° [platinichloride, decomp. 245°; per
chlorate, m.p. 138—139°; methiodide, decomp. 308°, 
or (+M eOH), m.p. 220° (decomp.)], contains 1 NMe, 
1 OMe, and 2 OH (lyeoramine diacetate, m.p. 95°). I t  
does not contain a phenolic OH since it  is insol. in  
alkali and does not give a OMe-derivative with Me2S 0 4. 
Lyeoramine methohydroxide is very stable towards 
boiling 30% KOH but gives a little methine base, 

’C17H 250 3N.’CH2 (picrate, m.p. 148°; methiodide, 
decomp. 213—214°). Lyeoramine methochloride is 
transformed by the prolonged action of N a-H g and

OH OH

O M e / \
OH

\ / \ /  
( I .)

“ E t
NMe

O M e^
OH

% / \ /
Ô

NMe
(II.)

(II), an oil (picrate, m.p. 87—88°; methiodide, m.p. 
73—75°, stable to KM n04), which gives deep-seated 

r ,Tj r n  oxidation products with KM n04,
o n ,  w  but ^ th Cr03_H2S0 4 under vari-

m  ous conditions gives (CH2,CO,H)2,
' , 2 NH 2-[CH2]4-C02H, 3 : 5-diketo-

- v yv y  octahydropyridocoline (III), an oil
V r \ r r  [aurichloride, m.p. 174° (decomp.) ;

2 2 reineckate, decomp. 206—208° ;
(III). j / e  ether of the enolic form, an

oil (reineckate, decomp. 178—180°), absorbs 1 H2 
when hydrogenated ; gives oily ketone deriv
atives; gives an oily pyrazoline], and the lactone

boiling H 20  into lycoraminemethylhydromethine-A, 
CI8H 290 3N, m.p. 96°, [«]£ -54-2° in EtO H  (hydro
chloride, m.p. 210—211°; phenylurethane, m.p. 150— 
151°; methiodide, decomp., 152—153°), and lycor- 
aminemethylhydromethine-'B, m.p. 145°, [a]“  +43-6° 
in EtOH (hydrochloride, m.p. about 210°; methiodide, 
decomp. 105—110°). Oxidation of lycoraminemethyl- 
hydromethine methohydroxide with cold, alkaline 
KM n04 gives E tC 02H. Oxidation of (I) with cold 
KM n04 yields H 2C20 4, ra-methoxyphthalic anhydride, 
and a neutral substance (II), m.p. 253°, [a]“ '5 +73-7° 
in CHC13, which contains 1 NMe, 1 OMe, and 2 OH 
(Ac2 derivative). H I0 4 or Pb(OAc)4 has little action 
on (II), which affords l-methylphenanthridine (III), 
m.p. 80—82° after softening a t about 78° [picrate, 
m.p. 217—218°; styphnate, m.p. 148° (decomp.); 
double compound, with HgCl2, m.p. 190—195°], when 
distilled with Zn dust. [The synthesis of (III) from 
o-C6H4Br*CHO, 1 :3 :2-C6H 3BrMe-NH2, and Cu powder 
a t 210° is recorded.] Oxidation of (II) with Cr03 in

OMe O M e^
:H2-C02H

■CHEt-C02H
[e

(V.)

AcOH yields an  a-difcefo-compound (IV), m.p. 220°, 
[a]n7 +275-5° [oximi/io-derivative, m.p. 189— 190°
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(decomp.); phenazine derivative, C23H 230 2N3, m.p. 
175— 180° (decomp.); ip-nitrophenylosazone, decomp. 
267—268°; triazine derivative, C18H 2n0 3N4, decomp. 
238°; dioxime, m.p. 257°, converted by 13n-NH3 a t 
170° into the furazan, C17H ln0 3N3, m.p. 115—120° 
(decomp.)]. Oxidation of (IV) by KM n04 in COMe2 
containing Na2C03 gives the acid (V), m.p. 222—223°, 
which does not react with p-N 02*C6H4vN'H,NH 2 and 
gives a resinous Me2 ester when treated with CH2N2, 
the acid (VI), m.p. 119—120° (p-nitrophenylhydrazone,

O M e ^
h 2-co 2h

COEt 
iNMe

OMe/"
C02H

ley v  Y'-'UJKt Uiue/

V
O (VI.) 0  (VII.)

decomp. 125—127°; Mez ester), which gives a distinct 
CHI3 reaction when heated with I  and KOH, m-meth- 
oxyphthalic anhydride, and an acid (VII), decomp. 
261—262° and, after-resolidification, m.p. 240—241° 
(Me2 ester, m.p. 152— 153°), which gives the fluor
escein and phenolphthalein reactions of o-dicarboxylic 
acids. The Ag  salt of (VII) decomposes a t about 270° 
into C02 and Q-?neihoxy-2-methyldihydroisocarbostyril, 
m.p. 50—51°, dehydrogenated by Pd-asbestos at 
240—260° to G-methoxy-2-methylisocarbostyril, m.p. 
96—98°, identical with the synthetic compounds. 
The following revised data are recorded : 2-nitro- 
4-acel-toluidide, m.p. 144°; 2 : 3-dinitro-4-acet-
toluidide, m.p. 170—171°, and -p-toluidine, m.p. 
118—120°; 2 : 3-dinitrotoluene, m.p. 59—60°;
2-nitro-m-toluidine, m.p. 105—106°; 3-bromo-2- 
nitrotoluene, m.p. 28—29°; Z-bromo-o-toluidine, b.p. 
105—107°/2—3 mm. (Ac  derivative, m.p. 157— 
158°). H. W.

C ry s ta llisa tio n  of ecgonine s ilico tu n g sta te . 
(C inem atograph ic  re co rd in g .) R. H azard, J. 
Comandon, and P. de  F onbrtote (Compt. rend., 1937, 
205, 922—924).—The freshly pptd. silicotungstate 
is am orphous; on keeping the mother-liquor deposits 
needle crystals, the amorphous form dissolving as 
formation of these proceeds. A small quantity of a 
third cryst. form is also produced, bu t is converted 
into the needle crystals by a similar process.

A. J .  E. W.
S trych n o s  a lkalo ids. XCVI. 9-M onohydr- 

oxybrucine , th e  analogue of ^ -strychn ine. H.
L euchs and K. T essmar (Ber., 1937, 70, [B], 2369— 
2373; cf. A., 1937, 435).—Brucine is very slowly 
converted by air in presence of CuS04-N H 3-H 20  into 
9-monohydroxybrucine (¿-brucine), C^H 260 rN2 (I), 
m.p. 258—263° when crystallised from COMe2 or 
AcOH, m.p. 268° when pptd. by NH3 from hot 
solution, [oc]|° — 100°/d in CHC13, obtained more 
rapidly and in much better yield by oxidation in 
presence of Fehling’s solution (under these conditions 
strychnine is rapidly attacked but the product is 
difficult to purify). (I) gives a ‘perchlorate, decomp. 
220—240°, and a  (?) M e ether, m.p. about 100°. 
Brucine amine oxide (perchlorate, m.p. 210° (decomp.), 
[cc]i? 0° in H aO or H 20-C0M e2, reduced by S 02 to 
brucine, is obtained as by-product of the prep, of 
(I). PhCHO, (1), and NaOMe in boiling MeOH afford 
benzylidene-if,-brucine, m.p. 165° (decomp.) after 
softening a t 150°. Strongly lsevorotatory N -nitroso-

sec.-¿-brucine, m.p. 248° (decomp.), is obtained from 
(I), N aN 02, and dil. HC1 a t 0°. (I) is reduced by Zn 
and HC1 to brucine, catalytically (P t0 2 in 50% 
AcOH) to dihydro-¿-brucine, m.p. 258—260° (de
comp.), [a]“  +29°/cZ in CHC13 free from E tO H  (per
chlorate. ; Me ether, m.p. 118° (decomp.), fa]“  + 8 3 °¡d 
in CHCIg, also +lM eOH ). -Nilro.wdihydro-see.-iji-
brucine has m.p. (indef.) 160—190° to a brown resin 
or m.p. 160—175° (decomp.) after being dried a t 100°.

H . W.
S trychnos  a lk a lo id s . X CVII. M ethy la tions 

in  th e  se r ie s  of o r  9 -m onohydroxy-strychn ine 
an d  fission  of th e  s ix th  an d  seven th  r in g s  in  the  
stry ch n in e  m olecu le . H. L euchs  (Ber., 1937, 70, 
[J3], 2455—2462).—The product of the action of Mel 
on ^-strychnine Me ether (I) is the methiodide of the 
N-Me base C22H 240 3N2 and therefore has the com
position 0 ^ 2, 0 .,N2I (cf. Leuchs, A., 1937, I I ,  435; 
Robinson and Blount, A., 1932, 1147). The base is 
hot, however, an intermediate since it  does not add 
Mel a t 37°. Probably the methiodide of the ether, 
ICiOMeJ’NIMel, is first produced and then passes 
partly  with migration of Me into the JV-Me, salt. 
The non-isomerised portion is ultim ately hydrolysed 
and the OH imparts H to  N  so th a t the hydriodide 
of the NMe base results. This is converted by Me2S04 
into the quaternary salt, which is separated as the 
perchlorate, m.p. 285—293° (decomp.). The same 
salt is obtained from C23H 270 3N2I  and HC104, thereby 
establishing its true nature. The migration of Me 
causes rupture of a ring linking in the strychnine 
mol. and union of two N rings one of which is five- 
membered and the other five-, six-, or seven-membered 
to  a large ring. Certain valency relationships between 
NMe and CO appear to be retained which hinder 
the detection of the ketone. Reaction with semi- 
carbazide or Clemmensen reduction could not be 
effected with any member of the series. In  attem pts 
to  open the large ring the methoperchlorate of the 
base C22H 240 6N2 is shown to pass by catalytic hydro
genation (P t0 2 in H20) mainly into the corresponding 
¿^-derivative, m.p. 150—200°, whilst the methiodide 
gives small amounts of a base, C22H280 6N2, m.p. 193° 
(vac.) after softening, and the methiodide, 
C22H 260 3N2MeI, m.p. (anhyd.) 215—217°. Reduc
tion of either salt by Na^Hg gives the base, 
C23H 280 3N2i m.p. 170—172° (vac.) after softening 
a t 165° (perchlorate, m.p. 243°), thus

c o < K ; ™ £ g » ; > m i e 2 l- >
C:CMe-R'-CO-R-CH2-CH2-NMe2,HI. The Hofmann 
degradation occurs th u s :

C0<SI0?i§i!?>NM̂ 0E
c

O M e - C < ^ ^ £ ^ 2>N M e, the product having m.p.
C

188—190° (vac.).
(1) is transformed by PhCHO and 40% KOH in 

boiling MeOH into the benzylidene derivative, m.p. 
153°, and by excess of Mel a t room temp, into the 
methiodide, m.p. 267° (decomp.) after softening. 
Hydrogenation (P t0 2) of the latter gives the base, 
CmH320 3N2, m.p. 189—190° (vac.) [hydriodide, m.p.

- 11,0
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260—268° (decomp.); perchlorate, m.p. 240—246°; 
methiodide (II), m.p. 295° (vac.; decomp.)]. T reat
m ent of the methiodide, C^H^O^N^M el, with 
NaOMe in boiling MeOH gives an isomeride, m.p. 
285—293° (decomp.), reduced by N a-H g to the 
amorphous base, C24H 30O3N2 ('perchlorate, decomp. 
135° after softening a t 130°). H. W.

S try ch n in e  an d  b ru c in e . EX. R. Ciusa  and 
Y. Amoruso (Gazzetta, 1937, 67, 723—727).— 
isoStrychnine [in the prep, of which new forms 
(+ H 20), m.p. 229°, and (+ 2 H 20), tabular, m.p. 
219—222°, are obtained] with dil. HBr yields a 
hydrobromide, which with B r-H 20  gives, after trea t
ment with aq. N H3, bromoisostrychnine (I) (+CHCl3), 
m.p. 140°, [a] 0° [hydrobromide (II) (+ H 20), m.p. 
130°; Bz derivative, m.p. 162°, giving a hydrochloride 
(+ H 20), m.p. 180°]. W ith Br-AcOH, (II) forms 
bromoisostrychnine perbromide, decomposed by EtOH 
to a substance, C23H280 3N2Br4. The lethal doses of 
(I) to the frog and the rabbit are 0-033 g. and 0-053 g. 
per kg., respectively. E. W. W.

A c o n itu m  a lk a lo id s . X II. O x id a tio n  of A co-  
n itu m  a lk a lo id s  w ith  n itr ic  ac id . H. Suginom e 
(Annalen, 1937, 533, 172—182).—Oxidation of mes- 
aconitine, aconitine, or oxonitine (I) by H N 03 (d
1-43) according to Brady (J.C.S., 1913, 103, 1821) 
gives in all cases nitronitrosoaconilic acid (II), 
C18H 14(0Me)3(0H)(0Ac)(0Bz)(N-N0)(N02)(C02H), 
decomp. 282°, [a]|4 —33-2° in EtOAc. The physical 
properties of the acid vary somewhat according to the 
source [the highest yields and purest products are 
derived from (I)] but all specimens are converted 
by AcCl into acetylnitroaconitic acid, C35H380 14N2, 
m.p. 218—219°, [a]!,1 —15-0° in EtOAc, which requires 
5 mols. of alkali for hydrolysis whereas the initial 
material requires 3 mols. Model experiments (to 
be described later) show th a t N 0 2 in (II) is attached 
to N. Hydrolysis of (II) with Ba(OH)2 in EtOH 
affords nitronitrosoaconic acid, C22H 270 11N3, decomp. 
298°, [a]“  -36 -6° in COMe2, which gives a well-cryst. 
yellow Ba salt. Lawson’s acid, C31H350 13N3, m.p. 
268°, appears to  be identical with (II) (cf. A., 1936, 
351). I t  seems certain th a t (II) does not contain a 
tetrahydrotsoquinoline nucleus. AcCl converts (I) 
into triacetyloxonitine, m.p. 176— 17S°, whence (I) 
contains 3 OH; the iast O gained during oxidation 
is very probably present as CO in juxtaposition to NH, 
thus accounting for the neutral reaction of (I). The 
formula of (I) is therefore 
CI8H 17(OMe)4(OH)3(OAc)(OBz)(NH)(CO).

H. W.
A co n itu m  a lk a lo id s . X III . N ew  p re p a ra tio n  

of oxonine an d  py roxon ine. K. T a m u ra  (Annalen, 
1937, 533, 183—196).—Oxonine pznta-acetate (I), 
decomp. 246°, [a]“  —77-09° in CHC13, is obtained by 
the oxidation of aconine penta-acetate or mesaconine 
penta-acetate with KM n04 in COMe., or by the action 
of AcCl on oxonine (H) a t room temp. The 5 OH 
in aconine (III) and (II) m ust therefore be identical 
and, since the presence of ICO cannot be detected 
and th a t of an 0  bridge is improbable, it appears th a t 
the newly-introduced O exists in *CO*NH2. Oxonine 
is most conveniently made by transforming jes- 
aconitine hydrobromide by AcCl a t 35° into jes-

aconitine triacetate, decomp. 232° (aurichloride, de
comp. 221°); this is oxidised by KM n04 in COMe2, 
to  jesoxonitine triacetate (+ 2 H 20), m.p. 177° and, 
after re-solidification, m.p. 235° (decomp.), [a]” '8 
—41-45° in CHC13, or, anhyd., decomp. 235°, which is 
hydrolysed to (II). Mesaconitine triacetate is similar
ly oxidised to oxonitine triacetate (+  7H20), m.p. 
178° and, after re-solidification, decomp. 235°, 
[oc]i7'° —50-80° in CHC13, or, anhyd., decomp. 233°. 
Acetylation of (III) is effected with AcCl a t room 
temp, during 10— 14 days, or a t the b.p. of E t20  or 
CS2 for 5 or 2 days. Boiling AcCl is very unsuitable. 
Pyromesaconitine hydrobromide is transformed by 
AcCl a t 36° into pyromesaconitine diacetate (IV) 
C,5H45Ou N, m.p. 202—205°, [a]“  -101-86° in 
CHC13 (perchlorate, decomp. 304°; aurichloride, 
decomp. 225°), and an isomeric base (perchlorate, 
m.p. 193° after softening a t 187°; aurichloride, 
decomp. 208°). KM n04 oxidises (IV) in COMe2 to 
pijroxonitine diacetate, decomp. 170° after softening 
a t 160°, [oc]f,° —115-49° in CHC13 (identical with 
th a t obtained from the base and AcCl a t  36°), 
hydrolysed by 0-25N-Ba(OH)2 in E tO H  to pyroxinine, 
C23H33O9N,0-5EtOHlH 2O, decomp. 264°. This with 
AcCl a t  36° affords pyroxinine triacetate, C29H 3g0 12N,
l-5H20 , m.p. 165° (hydrochloride, m.p. 158° and, after 
re-solidification, m.p. 219°; aurichloride). H . W.

A lkalo ids of A co n itu m  n a p ellu s. W. E re u d e s t-  
b e r g  and E. E. R o g e rs  (J. Amer. Chem. Soc., 1937, 
59, 2572—2575).—The residual bases from the tubers 
of A . napellus contain napelline, C22HM0 3N, cryst. 
[hydrobromide, m.p. 229° (decomp. from 200°), 
[oc]d —42-7° in HoO ; hydrochloride, m.p. 220— 222° 
(decomp.), [a]“  —93-9° in H 20 ; hydriodide, m.p. 
181—185° (decomp.)], neoline, CstHuOgN, m.p.
153—154°, [a]?>3 +9-7° in EtO H  [hydrobromide, m.p. 
215° (decomp.), [a] |3 +2-1° in H 20 ; hydrochloride, 
decomp. 178—180°], with traces of /-ephedrine and 
/-sparteine. R . S. C.

A lkalo ids of A n a b a sis  a p liy lla . XIV. S tru c 
tu re  of aphy lline  an d  aphy llid ine . A. O re k h o v  
(J. Gen. Chem. Russ., 1937, 7, 2048—2062).— 
Aphyllidine (I) (A., 1932, 405), purified via the 
perchlorate, m.p. 210—212°, [a]D +15° in MeOH, 
has m.p. 112— 113°, and [a]D +6-5° in MeOH; the 
higher [a] and lower m.p. previously reported were 
due to contamination with an unknown alkaloid, 
m.p. 162— 164°, [a]D +54-5° in MeOH. In  light 
petroleum (I) and Br yield the hydrobromide, m.p. 
210°, of bromoaphyllidine (II), m.p. 150—152° (per
chlorate, m.p. 235°), attem pted hydrogenation, re
duction, and hydrolysis of which were unsuccessful. 
De-Y-methylaphyllidine (III) is brominated in light 
petroleum to a -B/^-derivative, b.p. 190— 193°/17 
mm. (perchlorate, m.p. 180— 183°), also prepared from 
the methiodide, m.p. 114—120°, of (II) and Ag20 . 
In  E tO H  and HC1 a t 100° (I) gives Et aphyllidate, 
m.p. 210—212° (picrate, +COMe,, m.p. 208—210°), 
showing th a t ring fission takes place. Hydrogenation 
of (I) (P t catalyst) gives aphylline, which is thus 
5 : 6-dihydroaphvllidine. Reduction of (I) in 50% 
H 2S04 with Pb electrodes gives tf-sparteine. The 
methiodide, m.p. 121— 122°, of de-Y-dimethyl- 
aphyllidine, b.p. 240—242°¡1 mm. (perchlorate, m.p.
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180—-182°), and Ag20  in MoOH give hemiaphyllidyl- 
ene, C16H 19ON. In  n-HCI (III) and H 2 (P t catalyst) 
yield dihydrode-jV-methylapliyllidinc, m.p. 118— 
120° (metliiodide, m.p. 234—235°), with which 
Ag„0 gives dihydrode-AT-dimethylaphyllidine, b.p.

218—220°/5 mm. (per
chlorate, m.p. 209— 
210°), the methiodide, 
m.p. 195°, of which 
gives dihydrohemi- 
aphyllidylene, b.p. 206— 
207°/8 mm., with Ag20  
in M eOH; the com- 
identical with, and ofare

JO (A.)
pounds thus obtained 
higher purity than, those obtained analogously from 
aphylline (loc. cit.). The structure of (I) is regarded 
as being A . R. T.

A ction  of lead  te tra c h lo rid e  on p r im a ry  and  
seco n d ary  h a lo g en a ted  a rs in e s , an d  on te r t ia ry  
.a rs in es . G. J . B urrows and A. L en ch  (J. Proc. 
Roy. Soc. New South Wales, 1937, 70, 294—299).— 
PbCl4 a t —5° in CHC13 converts AsPhMe2 into 
AsClPhMe2-OH, AsPh2Me into diphenylmethyl-, m.p. 
132°, and AsPhMeEt into phenylmethylethyl-arsine 
dichloride, m.p. 83°, (the last two are also obtained 
from the arsine and Cl2). Similarly o- (but not 
ra-)C6H4Me-AsCl2 gives CfiH4Me-AsCl4, whilst 
iJ-CGH4Me-AsMeCl yields i)-CBH 4Me,AsMeCl(OH)2, con
verted by H 20  into ^  - 0  cH4Me • A sMe 0  • 0 I I , or by 
PbCl, in CHC13 above 10° into ^-CGH4Me-AsO(OH)2. 
No additive compounds of PbCl4 with arsines could be 
isolated. A. Li.

D ih y d ro x y d ip h en y la rso n iu m  ch lo ride . G. J .
B urrows and A. L ench  (J. Proc. Roy. Soc. New 
South Wales, 1937, 70, 300—301).—Treatm ent of 
(AsPh2)20  in CHCI3 with dry Cl2 yields AsPh2Cl(OH)2, 
m.p. 128°, and not the oxychloride (AsPh2CI2)20  of 
L a Coste and Michaelis (A., 1880, 396). A. Li.

D eriva tives of d ip h en y lm e th y la rs in e . G. J .
B urrows and A. L ench  (J. Proc. Roy. Soc. New 
South Wales, 1937, 70, 437—439).—AsPhfMe with 
B r in CC14 gives diphenylmethylarsine dihromide, m.p. 
116° (decomp.), or telrabromide, m.p. 63—64°; with 
I  in CHClg it gives the di-iodide, m.p. 104° (decomp.). 
AsPh2MeO and hot EtOH-HCl yield hydroxydiphenyl- 
methylarsonium chloride, m.p. 147°. A. Lx.

M ercu ra tio n  an d  a rsen a tio n  of benzoth ienone 
[2-benzoylth iophen]. A. W . W eitkam p and C. S. 
H amilton (J. Amer. Chem. Soc., 1937, 59, 2699— 
2702).—2-Benzoylthiophen with Hg(OAc)2 and HgCl2 
in hot AcOH give 2-benzoyl-5-chloromercurithiophen 
(I), m.p. 242°; Hg(OAc)2 alone a t 100° gives a  1 : 1 
mol. compound, m.p. 202 , of 2-benzoyl-5-acetoxymer- 
curi- (not isolated) and -4 : o-diacetoxymercuri-thio- 
phen (II), the latter product being prepared from the 
mol. compound by Hg(OAc)2 in OH,CH2,CH2,OMe. 
W ith K I3 (I) gives 2-iodo-o-benzoylthiophen, m .p;
129-5—130° (3-AT0 2-derivativc, m.p. 168°), also ob
tained from 2-iodothiophen, BzCl, and SnCl4 in C6H 6. 
Thiophen, C6H4I-C0C1, and SnCl4 yield 2-o-, m.p. 
61°, -m-, m.p. 48°, and -p-iodobenzoyllhiophen,
m .p. 106-5°, which yield 5-HgC'l derivatives, m.p. 
225°, 252°, and 285° (decomp.), respectively; these

derivatives with K I3 yield 2-iodo-5-o-, a glass (3-N 02- 
derivative, m.p. 138—139°), -in-, m.p. 109°, and 
-p-iodobenzoylthiophen, m.p. 153°. W ith K I3 (II) 
gives 2 : 3-di-iodo-5-benzoylthiophe 11, m.p. 80—90°. 
W ith KBr3 (I) and (II) give 2-brorno-, m.p. 76°, and 
2 : 3-dibromo-5-benzoyllhiophen, m.p. 80°, respect
ively. W ith AsCl3 (I) gives 2-benzoylthienyl-5-di- 
chloroarsine, m.p. 113°, and thence 2-benzoylthienyl-5- 
arsinous oxide. Either of these with N a0 H -H 20 2 
gives 2-benzoylthienyl-5-arsinic acid, m.p. 360° (de
comp. ; 1 H 20  lost a t 140°). R. S. C.

A ction  of G rig n a rd ’s re ag en t on silicon  te tra -  
fluoride . F lu o ro trip h en y lm o n o silan e . G. V. 
M edox  and  N. Z. K o te lk o v  (J. Gen. Chem. Russ., 
1937, 7, 2007—2008).—SiF4 and M gPhBr in  E t20  
yield fluorotriphenylsilicane, m.p. 64°. R. T.

C om plex  com pounds ob ta ined  fro m  p -to ly l- 
s tib in e  d ich lo ride  and/> -to ly ld iazonium  ch loride .
II . A. B. Br u k e r  and E. S. Machlts (J. Gen. 
Chem. Russ., 1937, 7, 1880—1884).—p-C6H4Me-N2Cl
(I) and p -CcH4Me• SbCl2 in AcOH yield a  1 : 1 com
pound, m.p. 90—92° (decomp.), converted by boiling 
25% HC1 into (2?-CGH4Me)2SbCl3, m.p. 155° (lit. 143°). 
In  presence of excess of (I) a 2 :1  compound, m.p. 
108—110°, is obtained, and this, when boiled with 
25% HC1, gives (j)-CRH4Me-)2, p-C6H 4Me-SbCl4, and 
the double salt p-CBH4Me*SbCl4,NH4Cl, not melting 
a t 200°, and converted into p-C6H4Me-Sb(OH)2 by 
shaking with H 20 . R. T.

B enzy lstib ines and  th e ir  d e riv a tiv es . I. Tzu- 
kervanik  and D. Smirnov (J. Gen. Chem. Russ., 
1937, 7, 1527— 1531).—CH2PhCl, Mg, and SbCl3 
in E t20  yield tribenzylstibine oxide, together with 
dibenzyl, PhCHO, and Sb20 3. The oxide is converted 
by HC1 or HBr into tribenzylstibine dichloride, m.p. 
100—101°, or dibromide, m.p. 107—109°. When the 
Grignard reaction is conducted with strict exclusion 
of air, the product is tribenzylstibine, m.p. 85—90°, 
which with excess of SbCl3 gives dibenzylchloro- 
stibine dichloride, m.p. 157—158°. This is converted 
by aq. N a2C0 3 into dibenzylstibine oxide, 
[(CH2Pli)2Sb0]20 , which with HBr gives dibenzyl- 
bromostibine dibromide, m.p. 150—151° (decomp.).

R. T.
O rg an ic  th a ll iu m  d e riv a tiv es . V II. S yn

th e s is  of o rg an ic  th a lliu m  d eriv a tiv es  w ith  th e  
s im p le r  su b s titu e n ts  in  th e  benzene r in g . N. N.
Melnikov  and M. S. R okitskaja (J. Gen. Chem. 
Russ., 1937, 7, 1472— 1477).—The compounds T1R2X 
are prepared from RX, Mg, and TIX3 in E t20  : R  =  
m-tolyl, X =  Cl, m.p. 235°; R  =  m-tolyl, X =  Br, 
m.p. 242°. (OAc-C6H4)2Hg in boiling E tO H  and 
TlBr3 yield di-p-aceloxyphenylthallium, bromide. TlBr? 
and j5-C0 2H-C6H4-B(0 H )2 in boiling H20  yield 
di-])-carboxyphenylthallium bromide (I), m.p. >260°. 
C6H 4PhB r in E t20 , Mg, and OBui,B(OH)2 yield 
diphenylylboric acid, m.p. 185— 190°, which with 
T1C13 or TlBr3 in boiling H 20  gives diphenylylthallium 
chloride, decomp, a t 240—245°, or bromide, not m elt
ing a t  305°; the last with excess of TlBr3 gives di
phenylylthallium dibromide (II), m.p. 185° (decomp.). 
(N 02-C6H 4)2T1C1, m.p. 245° (decomp.), 
\N 0 2'C^Hi )2TlBr, m.p. 238° (decomp.), 
NOz'CqH4'TIC12, m.p. 217° (decomp.), and
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N 0 2'0 6H4'TlBr2, m.p. 178° (decomp.), are prepared 
analogously to (I) and (II). R . T.

H ow  to  d e te rm in e  s tru c tu ra l  form ulae fo r 
p ro te in s . W. D. B ancroft and H. F. B row ning  
(J. Physical Chem., 1937, 41, 1163—1170).—For 
studying the constitution of proteins a scheme is 
proposed, based on the determination of different 
forms of N (total, “ stoicheiometric,” and NH3) in 
fractional hydrolysates, and in degradation products 
obtained in different ways. Dil. H 2S04 is preferred 
to HC1 for hydrolysis. Some preliminary results for 
casein are recorded. F. L. U.

R ela tio n  be tw een  “  f ib ro u s  ” an d  “  g lo b u la r  "  
p ro te in s . W. T. A stbury  (Nature, 1937, 140, 
968—969).—Accumulating X-ray evidence for the 
view th a t fibrous and globular proteins are constructed 
on a  common plan is summarised. The chemical 
da ta  of Bergmann and Niemann (A., 1937, I I I ,  168) 
indicate a similar view. L. S. T.

S tru c tu re  of th e  p ro te in  m o lecu le . F . H alle 
(Kolloid-Z., 1937, 81, 334— 349).—A review.

A cciden ts in  d e s tru c tio n  of o rg an ic  an d  b io 
log ica l su b stan ces  w ith  p e rch lo ric  acid . E. 
K ahane (Z. anal. Chem., 1937, 111, 14— 17; cf. A., 
1932, 71).—The action of HC104 on org. substances 
may become explosive in the absence of a diluent, 
such as H 2S 04 or excess of HC104. J .  S. A.

D e te rm in a tio n  of ca rb o n  an d  h y d ro g en  con
te n t by  co m b u stio n . M. W. R en o ll , T. Mid o ley , 
jun., and A. L. H enn e  (Ind. Eng. Chem. [Anal.], 
1937, 9, 566—567).—Combustion of 0-1—0-2 g. in an 
electrically heated all-glass apparatus using an air 
current (cf. Smith et al., A., 1933, 641) gives C and 
H correct to 0-01%. The at. wt. of C m ust be taken 
as 12-005. . F . R. G.

D em ands m ad e  on lead  d ioxide in  m ic ro - 
an a ly sis  [for ca rb o n  an d  h y drogen]. A. F r ie d 
rich  (Mikrochem., 1937, 23, 129—143).—The N 
liberated as N 0 2 in the combustion of org. compounds 
varies from 5—30% in azo- or NH,-compounds to 
50% in N 0 2- or NO-compounds, and is dependent on 
the ra te of combustion and the catalyst used. The 
optimum amount of P b 0 2 for use in micro-combustion 
tubes is discussed. J . S. A.

M ic ro -d e te rm in a tio n  of su lp h a te  so lu tio n s.— 
See A., I, 44.

D e te rm in a tio n  of d eu te r iu m  in  o rg an ic  com 
p o unds. A. S. K esto n , D. R itten b er g , and R . 
Sciioenheim er  (J. Biol. Chem., 1938,122, 227—237; 
cf. A., 1935, 1407).—The org. compound is burnt, 
H 20  formed is purified, and [D20 ] in this H 20  deter
mined by two independent methods, n  and d being 
determined. Methods and apparatus are described.

J .  N. A.
D irec t m ic ro -d e te rm in a tio n  of oxygen  in  o rg 

an ic su b s tan ces  by  h y d ro g en a tio n . A nalysis 
of p u re  vo la tile  com pounds co n ta in in g  ca rb o n , 
h y d ro g en , a n d  re la tiv e ly  low  p e rcen tag es  of 
oxygen. W. R. K ir n e r  (Ind. Eng. Chem. [Anal.], 
1937, 9, 535—539).—A procedure similar to th a t of 
Hennig (A., 1936, 872; see also Unterzaucher and 
Bürger, A., 1937, II , 358) is described. H 20  formed

is absorbed by anhyd. CaS04. The necessity of 
using an empirical blank val. is emphasised [cf. 
Lindner and W irth, ibid. (1937)]. When the method 
is applied to sucrose the vals. are consistently low.

F. R. G.
M ic ro -d e te rm in a tio n  of oxygen. (Ml l e .) A. 

L acohrt (Bull. Soc. chim. Belg., 1937, 46, 428— 
433).—A more detailed account of the method already 
described (A., 1937, II , 436). Halogens in N-free 
compounds are determined by hydrogenation to the 
halogeno-acids, which are titrated. J . D. R.

D e te rm in a tio n  of n itro g en  in  h ig h ly  n i t ra te d  
su b stan ces  by  th e  t e r  M eulen  m eth o d . P. M.
H e er tjes  (Chem. Weekblad, 1937, 34, 827).—Trust
worthy results can be obtained w ith highly nitrated 
substances by using 1 g. of Ni containing 10% of 
T h 02 per 10 mg. of sample, adding a  few drops of an 
appropriate solvent (e.g., COMe2) to spread the sub
stance throughout the catalyst mass, and heating a t 
100° for 1 hr. before heating to a higher temp, in  
order to disengage NH3. Results for di- and tri- 
nitropyrocatechol ethylene ethers are discussed.

S. C.
H a lo g en o rg an im etry . D e te rm in a tio n  of h a lo 

gens in  o rg an ic  su b s tan ces . J . A. Sanchez (J. 
Pharm. Chim., 1938, [viii], 27, 5— 18; cf. A., 1936, 
1528).—The substance (0-02 g.) is heated with KM n04 
and powdered pumice and an aq. solution of the 
powder is treated with H 20 2. I  is determined as 
I 0 3'. For Cl, the neutralised filtrate is treated with 
CaC03 and the Cl determined titrimetrically. When 
the substance contains Br, the acidified solution of the 
fusion mixture is treated with M n02 and the Br 
liberated distilled into a solution of an alkali iodide; 
the I  liberated is titrated. The method is widely 
applicable with an error of < 1 % . J . L. D.

D e te rm in a tio n  of m ic ro -q u a n titie s  of iod ine.—
See A., I, 44.

D e te rm in a tio n  of acety l, especia lly  in  O- 
ace ty l co m p o u n d s. E. P. Clark  (Ind. Eng. 
Chem. [Anal.], 1937, 9, 539).—If  in the method 
described previously (A., 1937, I I ,  40) the reaction 
mixture is distilled a t a ra te such th a t it is conc. to 
approx. 15 c.c. during the collection of the 50 c.c. of 
distillate instead of steam-distillation a t const, vol., all 
the AcOH is found in the distillate. L. S. T.

D iazom etric  an a ly sis  of d ienes, an d  i ts  ap p lic 
a tio n s . A. P. T er en tiev  (Prom. Org. Chim., 
1937, 4, 535—542).—The method is applicable to  
determination of cyefopentadiene, (CH„!CMe-)2, 
CHPhlCHCHICH.,, CHMelCH-CMelCH,, 
CH2:CC1-CH:CH2, “and pyrrole. '  R. T.

M icro -ace ty l d e te rm in a tio n . T itra tio n  of 
w eak  b ase s . F. von  Vid itz  (Mikrochim. Acta, 
1937, 1, 326—337).—A simplified form of apparatus 
is described. Phosphotungstic acid is used in place 
of j3-C6H 4Mo-S0 3H  as a  hydrolysing agent, and dioxan 
as a solvent for Ac compounds of low solubility. The 
titration of weak acids by weak bases is discussed, and 
NH2-[C'H2]2,OH is recommended for the titration of 
AcOH and other weak acids. The method gives satis
factory results with 0-7 mg. of phenacetin or 0-4 mg. 
of cellobiose octa-acetate. The possibility of a new
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acidimetric method for the determination of fructose 
is pointed out. L. S. T.

M icro- an d  su b m ic ro -d e te rm in a tio n  and  
iden tifica tion  of e th y l alcohol. I I .  S u b m ic ro 
d e te rm in a tio n . I I I .  Iden tifica tion . M. Ni-
cloux (Ann. Ferment., 1936, 1, 513—529, 530—540; 
Chem. Zentr., 1936, i, 4189—4190).—II . A modific
ation of the ICgCrgO, process is described, applicable 
to 0-1—0-5 mg. of EtO H  (e.g., in blood).

I I I .  The oxidation of EtO H  to AcOH requires the 
theoretical amount of K 2Cr20 7, whereas PrOH, 
Bu“OH, and Bu^OH require 1 -21—1 -26,1 -27, and 1 -24— 
1 -42 times the theoretical IC2Cr20 7, according to temp., 
and yield <  the theoretical amount of the correspond
ing acids. J . S. A.

R ap id  d e te rm in a tio n  of p r im a ry  an d  secondary  
alcohols by  p h th a lisa tio n  in  w a rm  p y rid in e , and  
iden tifica tion  of th e  alcohols as th e ir  acid  
p h th a la te s . S. Sabetay  and Y. R. N aves (Ann. 
Chim. Analyt., 1937, [iii], 19, 285—289; cf. A., 1937, 
I I ,  132).—Prim ary alcohols with an excess (2—4 
times) of 0-C6H 4(C0 )20  (I) in C5H 5N (100°; 1 hr.) 
afford esters quantitatively ; the extent of combination 
is determined titrimetrically after hydrolysis of excess 
'of (I) with hot H 20 . Some sec. alcohols react simi
larly, but many do not as they are dehydrated or 
their groups exert steric influences on the phthalyl 
residue. Easily hydrolysed esters are determined 
after reaction a t room temp. Many practical points 
dealing with the separation of these products are 
described. J . L. D.

D e te rm in a tio n  of g lycero l an d  e thy lene glycol 
in  d ilu te  aqueous so lu tio n . A. G. H ovey  and 
T. S. H odgins (Ind. Eng. Chem. [Anal.], 1937, 
9, 509—511).—The colour reactions of phenols in 
acid, neutral, and alkaline solution with glycerol (I) 
and (CH2-OH)2 (II) show th a t (I) in  presence of
(II) is best detected by  pyrocatechol and H 2S04, 
which gives a  blood-orange colour a t 140— 145 . 
The colours given with the reagent by several poly- 
hydric alcohols are recorded. The test fails in pres
ence of aldehydes but may be used to  detect acralde- 
hyde (flocculent purple ppt.) in presence of (I).

F . R. G.
R ap id  h y d ro ly s is  of e s te rs  b y  p o ta ss iu m  h y d r

oxide in  d ie thy lene glycol. C. E. R e  deman n 
and H . J . Lucas (Ind. Eng. Chem. [Anal.], 1937, 
9 , 521—522).—Sap. vals. of esters and oils are deter
mined by hydrolysis with n-KOH in (0H-C2H 4)20  (I) 
a t suitable temp, up to 130° followed by titration with 
0*5n-HC1. Procedure for identification of esters 
using KOH in (I) allows ready separation of the 
alcohol. F. R. G.

P o la r im e tr ic  t i tr a t io n  of h y d ro x y -ac id s . F. 
3 6 rsk i (Bull. Acad. Polonaise, 1937, A, 239—243).— 
Optically active OH-acids, e.g., tartaric and malic 
icid, are determined by adding the enantiomorph 
o an  aq. solution of the acid and NH 4 molybdate 
I) until a is 0°. The method is accurate because the 
>w [a] of the acid is changed by (I) to very high [a]. 
>f opposite sign). R. S. C.
R ecogn ition  and  d e te rm in a tio n  of tra c e s : of
rm ald eh y d e . J . M. H ambersin  (Bull. Soc. chim.

Belg., 1937, 46, 519—524).—W ith [3-C]0H 7-OH and 
H 2S 04, CH20  gives a pink colour which on boiling 
yields a pink ppt. The above pink colour serves for 
the recognition of, and in absence of other aldehydes 
(e.g., MeCHO) for the colorimetric determination of, 
CH20  by comparison with freshly prepared standards. 
Gravimetric determination is carried out by weighing 
the ppt. formed on boiling. J . D. R.

U se of d ro p  an a ly s is  fo r in v es tig a tio n  of 
m ed icam en ts . I I .  N ew  te s t  fo r am in es , w ith  
especia l co n sid e ra tio n  of jp-phenylenediam ine, 
an d  a  new  re a c tio n  fo r p ro te in s . O. F r e h d e n  
and L. Goldschmidt (Mikrochim. Acta, 1937, 1, 
338—353; cf. A., 1937, II , 476).—The formation of 
coloured Schiff’s bases with furfuraldehyde (I) or 
2>-NMc2-C6H4-CHO (II) in glacial AcOH provides 
a micro-test for prim ary and sec. amines. (I) gives 
mainly red to violet, and (II) orange-yellow to red, 
products. Colours and limiting sensitivities for 
numerous amines are tabulated. NH2-acids, bu t not 
tert. amines, also react. The tests can be used with 
advantage in detecting adulteration of drugs and 
remedies; an example in which the adulterant was 
p-C6H4(NH2)2 is quoted. Prim ary aromatic amines 
can be detected by the formation of brown, red, or 
violet condensation products with a saturated 
AcOH solution of 5-nitroso-8-hydroxyquinoline or, 
with less sensitivity, with a 10% glacial AcOH 
solution of j)-NMe2'C6H4-NO. Condensed-ring sys
tems such as C10H 7-NH2 react best. Prim ary and 
sec. amines also yield coloured condensation products 
with a  saturated solution of ehloranil in dioxan; 
sensitivities and colours are tabulated. NH2-acids 
and proteins do not react, bu t phenols interfere by 
giving red to violet colours. Free inorg, and org. 
bases must first be neutralised with AcOH. Aldehydes 
and carbohydrates are without effect. This test 
can be used on paper. (II) in glacial AcOH provides 
a test for proteins in presence of conc. HC1.

L. S .T .
E ffect of py ru v ic  ac id  on th e  d e te rm in a tio n  of 

cystine an d  cysteine . M. X. S ullivan and W. C. 
H ess (J. Biol. Chem., 1938, 122, 11—17).—AcC02H 
has no effect on the colorimetric determination of 
cystine; in conc. solution i t  rapidly forms a complex 
with cysteine a t pn 6, which is decomposed by boiling 
for 10 min. with 2% HC1, yielding quant, vals. by the 
colorimetric method. P. G. M.

C h em is try  of J a ffe ’s re ac tio n  fo r c rea tin in e .
A. B olliger (J. Proc. Roy. Soc. New South Wales, 
1937, 70, 357—363).—Creatinine (1 mol.) in N aO H- 
EtO H  and alcoholic picric acid (2 mol.) give an 
explosive red compound containing creatinine, picric 
acid, and NaOH ( 1 : 1 : 2  mol.), which is converted 
by HC1 into the red isomeride of creatinine picrate, 
and is probably the red compound of Jaffe’s reaction.

A. Li.
D e te rm in a tio n  of p h en an th ren e . M. A. Il -

JtfiSKi and P. B. R oschal (Compt. rend. Acad. Sci. 
U.R.S.S., 1937, 17, 120—124).—Determination of 
phenanthrene (I) (in mixtures with anthracene etc.) 
by prep., in xylene, of its picrate (which is weighed, 
and the amount in solution calc., after a second pptn. 
using the same mother-liquor) is not satisfactory.
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Oxidation of phenanthraquinone (II) by Cr03 varies 
with the amount of AcOH, H 20 , or H 2S04 present. 
Separation of (II) through its H  sulphite compound is 
not complete, but (II) can be separated fairly well from 
anthraquinone by means of its oxime. The use of 
this to determine (I) -«ill depend on a quant, method of 
oxidising (I) to (II). E. W. W.

M icro ch em ica l d e tec tio n  of som e phenols.
E. E ecriw e  (Mikrochem., 1937, 23, 173—175).— 
PhOH and o-cresol give rose-pink colorations when 
warmed with ?n-N02,CGH4,CH0 and 63% H 2S 04 at 
65°. Other phenols give less sp. colorations or do not 
react. Orcinol gives a green fluorescence when 
treated with 1 : 2 : 4-CHO-CcH3(OH)2 in HC1 and then 
made alkaline. Other phenols do not react or give 
non-sp. fluorescence; J . S. A.

D e te rm in a tio n  of n itro g en  in  p ic ric  ac id  w ith  
h y d ro g en  p e ro x id e  in  s tro n g ly  a lka line  so lu tion .
A. L ecco and L. L a id  (Bull. Soc. Chim. Yougoslav., 
1937, 8 , 77—82).—U tz’s method gives results 2-5% 
too low with picric acid. Results for other N 0 2-com- 
pounds are also tabulated. F. L" U.

U se of p o la r  o g rap h s  in  d e te rm in in g  ketones.
G. T. B orcherdt, V. W. Meloche, and H. Adkins 
(J. Amer. Chem. Soc., 1937, 59, 2171—2176).—The 
procedure described by Winkel and Proske (A., 1937, 
I, 152) is applied to mixtures of COPhMe and p- 
C6H4Cl-COMe. O'OOl—1 mg. m ay be determined by 
comparison with the wave heights of standard 
solutions, the error being < 2 % . Methods of measur
ing polarographs are compared. F. R. G.

S p ec tro g rap h ic  d e te rm in a tio n  of 2-acetyl- 
p y rro le . S. A. Scnou and M. T b n n e s e n  (Dansk 
Tidsskr. Farm., 1937, 11, 344—348).—2-Acetyl- 
pyrrole may be determined spectrographically bjr 
its maxima a t 2810 a . in E t20 , and 2880 a . in H 20 . 
In  this way its partition coeffs. H 20 /E t20  =  0-13 
and H„0/hexane =  5-5 have been measured.

M. H. M. A.
D e te rm in a tio n  of d ie th y ln ico tin am id e  and  

b isd ie th y lp h th a lam id e . K . A. J aokerott and
F. R eimers (Dansk Tidsskr. Farm ., 1937, 11, 306— 
314).—o-C6H4(CO'NEt2)2, after 30 min. hydrolysis 
with boiling 2n-HC1, and o-C5H4N-CO-NEt2 (I), 
untreated, are determined by Kjeldahl distillation and 
collection of the N H E t2 in 0-1n-HC1. Care m u st be 
taken to avoid volatilisation of (I) and to ensure 
complete distillation of NHEt.,. M. H. M. A.

D e te rm in a tio n  of carbazo le  by  i ts  hyd roxy- 
m e th y l deriva tive . M. A. I l jin s k i and P. B. 
R osciial (Compt. rend. Acad. Sci. U.R.S.S., 1937, 
17, 117— 120).—Carbazole (I) is determined by 
combining i t  with CH20  to AMiydroxymethyl- 
carbazole, hydrolysing this by heating with H 20 , 
oxidising the resulting CH20  by Na20 2 to HC02Na, 
and titrating excess of NaOH. The method is 
satisfactory either with pure (I) or in presence of 
phenanthrene, anthracene, indole, or acridine.

E. W. W.
K apelle r-A d le r m e th o d  fo r d e te rm in in g  

h is tid in e .—See A., I l l ,  151.

A ction  of p o ta ss iu m  p e rm a n g a n a te  on s p a r te 
ine . E ffect on th e  d e te rm in a tio n  of th is  
a lkalo id . A. G u illa u m e  and (M lle .)  A. P roc- 
s c h e l l  (Bull. Soc. Pharmacol., 1937, 44 ,4 7 5—478).—  
Sparteine is attacked by acidified KM n04, but only 
if an excess of KM n04 is present. Bourcet and 
Duguc’s method (ibid., 1930, 37, 49) of determining 
sparteine is thus valid (cf. Jaretsky et al., A., 1934, 
708). R. S. C.

In d ire c t d e te rm in a tio n  of cocaine in  m ix tu re s  
of cocaine an d  novocaine. S. N. Chakravarti 
and M. B. R oy (Current Sci., 1937, 6 , 219—220).— 
Novocaine (I) is determined as follows, and the 
cocaine (II) found by difference : an aq. solution of
2—10 mg. of mixture is treated with a slight excess of 
N aN 02 in presence of a slight excess of dil. H 2S 04, 
and 5 c.c. of 10% NaOH and 1 c.c. of 1% P-C10H /O H  
are added; the colour produced is matched against 
suitable standards. M.p. data and curve are given 
for mixtures of hydrochlorides of (I) and (II).

J . N. A.
M icrochem ical re ac tio n  fo r d iffe ren tia tin g  

s try ch n in e  an d  b ru c in e . A. Martin i (Mikrochem., 
1937, 23, 164— 167).—The alkaloids are distinguish
able from the characteristic habit of the ppts. given 
with RhCl3. J . S. A.

C o m p ara tiv e  m icroscop ic  te s ts  of an ab asin e  
an d  i ts  re la te d  com pounds, i ts  p u rifica tio n , and  
som e p h y sica l co n s tan ts . A. G. Sokolov (Mikro
chem., 1937, 23, 147—148; cf. Zerbey et al., A., 1937, 
II , 314).—Polemical. Pure anabasine is readily 
prepared and identified by means of its salt with 
H2SiF6. J . S. A.

D e te rm in a tio n  of th io l g ro u p s  in  p ro te in s .
R. K uhn  and P. D esnuelle (Z. physiol. Chem., 1938, 
251, 14—18; cf. A., 1935,1252; Todrick and Walker, 
A., 1937, I I I ,  130).—Thiol groups (e.gf., in  native or 
denatured proteins) are determined colorimetrically 
by treatm ent with freshly prepared aq. solution of 
porphyrindine (porphyrexide acts in the same way 
but its colour interferes) which quantitatively dehydro- 
genates thiol to disulphide groups a t room temp. The 
protein of the yellow enzyme and native ovalbumin 
contain no thiol groups but heat-denatured oval
bumin contains 0-58% of cysteine. W. McC.

D e te rm in a tio n  of am in o -n itro g en  in  in so lu b le  
p ro te in s . H . A. R uth erfo rd , M. H arris, and 
A. L. Smith (J, Res. Nat. Bur. Stand., 1937,19, 467— 
477).—When treated with H N 02, proteins and other 
NH2-compounds liberate N2 in two stages. The 
initial rapid stage or blank, which is due to  spon
taneous decomp, of HNO.,, depends on pa, the size of 
the blank increasing with decreasing p R. The blank 
is decreased by approx. 80% by means of a AcOH- 
NaOAc buffer of 3-4—4-0. In  the second stage,
the rate a t which N2 is evolved decreases with increase 
in pH. Extrapolation to zero tune of the straight-line 
portions of tim e-N 2 evolved curves is considered to 
give vals; for the N H 2 content of proteins which are 
trustw orthy and, for cryst. egg-albumin and collagen, 
compare favourably with vals. otherwise obtained.

C. R. H.


