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Oxidation of methane. III. T . O g a w a , A . 
M a ts u i ,  H. N a g a i ,  and H. S e n o o  (J. S oc. Chem. 
Ind. Japan, 1940, 4 3 ,116—117b ; cf. B„ 1938, 353).— 
The reaction 2CH4 -j- 0 2 -> 2CO +  4H2 is effected by 
passing CH4-air mixtures successively through Fe20 3-  
MgO and Ni-liaolin catalysts in a Ni-Cr tube, at 
1220°. R . T .

M echanism of polymerisation. IV. Experi
m ents relating to the constitution of the solid  
dimeride and the liquid trim eride of [3y-di- 
methylbutadiene, and to the separation of the 
higher polymerides. E . H. F a r m e r  and  J. F . 
M a r t in  (J.C.S., 1940, 1169—1176).—The solid dimer
ide, C12H20, formed by the acid-catalysed (AcOH and
1-8 wt.-% H2S04) polymerisation of (CH2!CMe)2 (cf. 
Farmer et al., A., 1938, II, 79) yields with Pb(OAc)4 a 
mixture from which a monoacetate, b.p. 128—135°/ 
12 mm., can be separated. This is hydrolysed to a 
ketone, C12H20O, m'.p. 180° (oxime, m.p. 132°) (probably 
either 1 : 2 : 2 :  3-tetramethyl-l : 3-endoethylenecyc\o- 
hexan-5-one or 1 : 2 : 2 : i-lelram.ethyl-1 : i-cndornelhyl- 
enecycloheptan-6-one, but  the 1 : 2 :  4-Jfe3 compound 
is not excluded), purified through the semicarbazone, 
m.p. 255°. The ketone is oxidised (HN03) to a 
dibasic acid, C12H 20O4, m.p. 161°, and reduced (NaOEt- 
EtOH) to ahydrocarbon, m.p. 146°, probably 1:2:2:3- 
tetramethyl-1 : 3-cndoethylenecyclohaxane or 1 :2  : 3 : 4- 
ietramelhyl-1 : 4-endo?nethyle?iecyolohepta7ie, although 
the 1 : 2 :  4-ilie3 compound is not excluded. Hydro
genation (P t02-H 2) of the dimeride gives a dihydride, 
m.p. 78°, which is 1 : 2 : 2 : 3 : A-penlamethyl-1 : 3,- 
cndoethyhneGydopentane or 1 :2  : 2 : 4 : 5-pentamethyl- 
1 : i-endomethylenecyclohexane, but . the 1 :2 :4  : 5- 
'Mei  derivative is not excluded. The trimeric, tetra- 
meric, and pentameric portions of the polymeride 
have been separated from each other by mol. dis
tillation, leaving as a residue a highly viscous liquid 
of mainly hexameric complexity. Se-dehydrogen- 
ation of the trimeric portion gives an increased yield 
of the naphthalenic hydrocarbon (I) previously re
ported, and when the unattacked residue is submitted 
in the vapour phase to Pd-C-H 2, an isomeric hydro
carbon, C17H22 [C6H3(N02)3 derivative, m.p. 181°], is 
obtained. Oxidation (Ac0H-H2Cr04) of (I) affords 
a quihone, C17H * 0 2, m.p. 118°, probably a tetra- 
methylisopropylnaphthaquinone. The trimeric fraction 
probably contains pentamethylisopropenyloctahydro- 
naphthalene. F . R. S.

Preparation of butadiene by catalytic hydro
genation of monovinylacetylene —See B., 1940, 
657.

M echanism of Wurtz reaction.—See A., 1940, 
I, 415.

s* (a ., n.)

M ercury-photosensitised reactions of propane.
—See A., 1940,1, 417.

NitroparafFms.—See B., 1940, 657.
Leaf-alcohol. IV. cis and trans  problem of 

leaf alcohol, the natural A^-hexenol. S. Takei, 
M. Ono, and K. Sinosaki (J. Agric. Chem. Soc. 
Japan, 1940,16, 772—780 ; cf. A., 1939, III , 536).— 
Hydrogenation (Pd-BaS04-H 2) of Av-hexinol (pre
pared from Av-hexenol by addition of Br and removal 
of HBr by KOH) in E t20  at —18° yields lrans-i\v- 
hexenol, whilst in xylene at 100° the cis-isomeride 
{allophanate, m.p. 143°; 3 : 5-dinilrobenzoate, m.p. 
28°; anthraquinone-2-carboxylatc, m.p. 50°) is formed. 
Hydrogenation at 50° yields a mixture of the two 
isomerides. Contrary to Stoll and Rouvé (A., 1939, 
II, 2), leaf-alcohol is the iraws-isomeride. J . N. A.

Preparation of higher unsaturated alcohols. 
V. Hydrogenation of m ethyl erucate. S. Ko- 
Mori (J. Soc. Chem. Ind. Japan, 1940, 43, 122— 
125b ; cf. A., 1940, II, 202).—Hydrogenation of Me 
erucate (Zn0-Cr20 3 catalyst) affords chiefly docosenol, 
with a small quantity of behenyl alcohol and docosene. 
Erucyl and brassidyl alcohols and A"- and A^-docosenol 
are also formed in small amounts, probably by 
secondary isomérisation of docosenol. R. T.

Synthesis of diisopropyl ether. X. Alco- 
holysis of diisopropyl sulphate w ith /sopropyl 
alcohol. M. K attjîîo  (J. Soc. Chem. Ind. Japan, 
1940, 43, 106—109b ; cf. B„ 1940, 591).—Pr^O  is 
prepared by the reaction Pr^2S04 +  Pr^OH -> Pr^20  
-f Pr^HS04 (I). After Pr^O has distUled off, H20 
is added to decompose (I), and the P rsOiI formed is 
recovered. R. T.

Mono-halogen derivatives of diethyl sulphone. 
L. Ramberg and B. Backltjnd (Arkiv Kemi, Min., 
Geol., 1940,13, A, No. 27, 50 pp.).-—oi-Bromo- (I), m.p.
2-5—3°, b.p. 124°/8 mm. (from S02Et-CHMe-C02H), 
$-bromo- (II), m.p. 19—20°, b.p. 153°/8 mm. (from 
PBr5 and 0 H ,[CH2]2*S02Et), and a.-chloro-diethyl 
sulphone (III), m.p. 19-8°, b.p. ~110°/8 mm. (from 
CHMeCl-SEt), have been prepared. (I) and (II) are 
salted-in strongly by electrolytes (except KC1 and 
NaCl), (II) having solubilities in w-Hl and n-HC104 
97% and 117% >  that in H20 respectively. (I) and
(II) are not attacked by K I or N2H4, and (I) [but not
(II)] is stable to acid AgN03 at 100° and NHS-Ag 
solutions a t room temp. (I) [and similarly (III)] 
with excess of 2n-KOH at 90—100° (very slowly at 
25°) gives : CHMeBrS02E t -f 30H ' -> ci.s-A^-butcne 
(IV) +  Br' +  S03” +  2H20. 85% of (IV), 75—81% 
of S03", and 100% of Br' (of the theoretical) are 
formed. The mechanism of the reaction is discussed.
(II) with 0-25N-KQH at room temp, gives rapidly Et
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vinyl sulplione, m.p. —13° to —12°, b.p. 106-8°/9 mm. 
(65% yield), which does not polymerise on storage 
at room temp., and gives with Br Et a$-dibromoethyl 
sulphone, m.p. 64-8°. With E tS 02Na (I) gives slowly 
4EtS0:iNa,NaBr,II20, decomp. ~200° (also prepared 
from EtSOsNa and NaBr), whilst (II) gives 
(CH2-S02Et)2. M. H. M. A.

Separation and identification of fatty acids.
Y . I n o u e  and H. Y u k a w a  (J. Agric. Chem. Soc. 
Japan, 1940, 16, 504—512).—Fatty acids can bo 
identified as hydroxamic acids which are prepared 
from the esters or glycerides by treatment a t room 
temp, with NH2OH in presence of NaOEt. The 
following -hydroxamic adds are described (m.p. in 
parentheses) : acet- (88°), propion- (92-5—93°), butyr- 
(syrup), fiexo- (63-5.—64°), octo- (78-5—79°), deco- 
(88—88-5°), dodeco- (94°),myrist- (98—98-5°), palmit- 
(102-5°), dear- (106-5—107°), arachid- (109-5—110°), 
behen- (112-5°). The solubilities of the acids in 
EtOH, C0Me2, E t20 , H20, and light petroleum are 
recorded: The corresponding hydroxamic acids from 
oleic, linoleic, and lmolenic acids have m.p. 61°, 
41—42°, and 37—38°, respectively. The hydroxamic 
acids are converted into the original fatty acids by 
boiling with dil. H 2S04-E t0 H . J . N. A.

Direct esterification of higher fatty acids with  
glycerol. II. Synthesis of monolaurin. S. K a -
w a i  and H. N o b o r i  (J. Soc. Chem. Ind. Japan, 1940, 
110b ; cf. A., 1940, II, 243).—Laurie acid. (1 mol.) 
and glycerol (1-4 mols.) (30 min. at 240°) give mono
laurin in 40% yield. R. T .

Action of sulphuric acid on petroselic acid.
A. A. T s c h e r n o j a r o v a  (J. Gen. Chem. Russ., 1940, 
10, 146—149).—Petroselic acid treated consecutively 
with H2S04 and H20  yields Z-hydroxystearic acid, 
m.p. 82° (Et ester, m.p. 45—46°). R. T .

Oxidation of ascorbic acid by oxygen with  
cupric ion as catalyst.—See A , 1940, I, 416.

Catalytic hydrogenation [of m aleic and a-keto- 
glutaric acid] with deuterium.—gee A., 1940. I, 
416..................

Indium oxalate and oxalatoindates.—See A., 
1940,1, 418.

Production of formaldehyde by direct oxid
ation of methane. A. M a ts u i  and M. Y a s u d a  (J. 
Soc. Chem. Ind. Japan, 1940, 43, 117—118b).— 
CH4--air-gaseous catalyst (HC1, S02, Br, N 02) mix
tures are passed through tubes of various materials 
(Pyrex, Si02, porcelain, Cu) containing solid catalysts 
(NaCl, KF, H3B 03, U30 8, BeO). The highest yields 
of CH20  are obtained with Pyrex tubes, with N 02 and 
U30 g or BeO catalysts, at 600°. R. T.

Distillation of formaldehyde solutions.—See
B., 1940, 657.

Photochemical decomposition of acetone—See 
A., 1940,1, 417.

Diginin. I. C. W. S h o p p e e  and T. R e ic h s t e in  
(Helv. Chim. Acta, 1940, 23, 975—991).—Diginin, 
m.p. (indef.) 155—183°, [aft -223°± 4° in CHC13, 
gives a well-defined Legal test but does not appear to 
be a lactone. I t  is very readily hydrolysed by dil.

mineral acids to diginigenin (I), C21H28(28)0 4, m.p. 
115°, [a]”  —226°±3-5° in COMe2, which does not 
contain OMe,- and diginose, C7H ,40 4, m.p. 90—92°, 
[oc]d +60°±1° (final val. in H20), which gives the 
Keller-Kiliani reaction and contains 1 OMe. I t  is 
distinguished from cymarose since when oxidised and 
treated with NHPh’NH2 it gives a non-cryst. phenyl- 
hydrazide whereas cymaronephenylhydrazide (micro- 
prep. described) lias m.p. 153-5—154°. (I) probably 
contains CHO since it readily affords a semicarbazone, 
m.p. 290—292°, and an oxime, thin prisms, m.p. 
219—220° (decomp.), or octahedra, m.pj 235—236° 
(decomp.), strongly reduces Ag20-(CH2,NH2)2 at 
room temp., and gives a strong positive reaction with 
1 : 4-C10H 6(OH)2. I t  contains 1 OH since on mild 
acetylation it  affords a monoacetate (II) which becomes 
cloudy at 181° and melts to a clear liquid a t ~185— 
200°, [a]i? — 210°±4° in COMe2 {monosemicarbazonc., 
m.p. 262—263° (decomp.)], which does not appear to 
contain further primary or sec. OH groups since it is 
relatively stable towards Cr03. Energetic acetyl
ation of (I) leads to a diacetate (III), m.p. 177—178° 
(monosemicarbazone, m.p. 177—178°), which appears 
to contain an inert CO group or, less probably, a tert. 
OH since it is unchanged when warmed with strong 
acids. (I) contains a C*C linking since it and (II) 
give a distinct yellow colour with C(N02)4 but this is 
not conjugated with CO since there is no selective 
absorption in the region of 240 im . This is true also 
of (III). (I) is hydrogenated (P t02 in AcOII) to 
tetrahydrodiginigenin (IV), m.p. 229—231°, [a]i6 
4'36-6°±l-5° in CHC13, which has no reducing 
properties, does not give a yellow colour with C(N02)4, 
and does not react with NH2*CO-NH-NH2 so that 
•CHO has been reduced. The presence of inert -CO- 
is shown by the production under energetic conditions 
of an amorphous oxime, m.p. ~132°. (IV) is trans
formed by short treatment with boiling Ac20  into the 
monoacetate (V), m.p. 173—174°, [<*]&' +38-8°±l-5° 
in C0Me2, also obtained by hydrogenation of (II). 
Prolonged treatment of (IV) with Ac20-C 5H 5N at 
100° affords non-cryst. telrahydrodiginigenin diacetate. 
(Ill) is hydrogenated (P t02 in AcOH) to the non-cryst. 
diacetate, hydrolysed to (1) hexaJiydrodiginigenin, m.p. 
207°, [a]“  —13-6°±2° in CHC13. Attempted partial 
reduction (Pd in EtOH) of (II) was unsuccessful whilst 
mild oxidation (Cr03) of (V) yields an amorphous, 
neutral substance with aldehydic properties. .Similar 
oxidation of (I) or (IV) leads to extensive degradation 
with production of acidic and neutral compounds from 
which only small amounts of homogeneous products 
can be isolated. Small amounts of CHI3 are formed 
from (I) and 01' in MeOH. (I) and (IV) are stable 
to H I04. I t  appears probable that (I) is a pregnane 
derivative. M.p. are corr. H. W.

o-Chlorophenylgentiobioside [hepta-acetate, 
m .p. 207—208-5° (corr.), [a]|? -49-4° in CHCL, ; 
heptapropionate, m .p. 178-5—179°, [a]2Ds ~-38-b° 
in CHClg].—See A., 1940, III, 831.

Starch. II. Non-homogeneity of starch.
K. H. Meyer, W. Brentano, and P. Bernfelw.
III. Fractionation and purification of natural 
maize. K. H. Meyer, P. Bernfeld, and E. Wolfe.
IV. Methylation and determination of terminal
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groups of amylose and amylopectin of maize.
K. H. M e y e r ,  M. W e r th e im , and P. B e r n f e l d .
V. Amylopectia. K. H. M e y e r  and P. B e r n 
f e l d .  VI. Acetates and nitrates of amylose 
and amylopectin. K. H. M e y e r ,  P. B e r n f e l d ,  
and W. H o h e n e m s e r .  VII. Fine structure of 
the starch granule and the phenomena of swell
ing. K. H. M e y e r  and P. B e r n f e l d  (H elv . Chim. 
Acta, 1940, 23, 845—853, 854—8G4, 865—875, 
875—885, 885—890, 890—897 ; cf. A., 1929, 799).— 
II. Treatment of maize starch with H20  at 70° or 80° 
or with 33% CC13-CH(0H)2 at 20° removes ~20%  
of carbohydrates as limpid solution without causing 
destruction of the granules, which merely swell. The 
solutions slowly deposit a flocculent ppt. of amylose 
(I) which presents cryst. interferences and resists the 
action of (3-amylase (II). If  brought into solution by 
any means (I) is completely saccharified by (II). 
Prolonged action of the solvent removes ~10%  of 
other fractions but the solutions are turbid and 
deposit ppts. more slowly or only after addition of 
précipitants. (II) does not cause complete sacchari
fication but yields small amounts of residual dextrins 
which give a red colour with I, thus indicating the 
presence of amylopectin (III). The proportion of (I) 
varies from sample to sample. Starch therefore 
contains ~20%  of a carbohydrate sharply differen
tiated from that retained in the swollen granule. The 
subdivision into (I) and (III) is therefore justified but 
it is proposed to distinguish (I) as a carbohydrate with 
non-branched mois, entirely saccharified by (II), and
(III) as a carbohydrate with branched mois, degraded 
by (II) solely to residual dextrins. I t  should be noted, 
however, that only 20—30% of the maltose formed 
from starch by malt extract is derived from (I) 
whereas 70—80% is derived from (III) which suffers 
partial degradation. The product extracted by hot 
HjO and consisting essentially of (I) is not homo
geneous, the first fractions having a lower -r\ and mol. 
wt. than the less sol. fractions.

III. Four fractions have been separated from crude 
(I), all of which are free from P. When dried at 
105°/vac. (I) is CeH 10O5 and does not show X-ray 
interferences. Over 54% H2S04 (I) becomes C0H 12O6. 
Native (I) is sol. in H20  at 70—80° but fractions ob
tained from it by crystallisation are very slightly sol. 
or insol. (I) pptd. from H20  by EtOHissol. in E t20. 
Insol. (I) can be converted into sol. (I) by dissolution 
in 33% CC^'CHiOH),, and pptn. by C0Me2. Sol. (I) 
does not present cryst. interferences; it loses its 
solubility after some hr. or days. The solubility of
(I) in HoO depends on its mol. wt., degree of purity, 
and size of crystallites. (I) migrates towards the 
anode. Its dissociation const, in 5 X 10~12. (I)
gives limpid solutions in warm HCO-NH2 but frac
tionated (I) readi|y gels in the course of a few hr. I t  
is sol. in 33% CC13'CH(0H)2, N2H4,H20, and 
(CH2'NH2)2,H20  and in saline solutions which cause 
starch to swell. I t  dissolves rapidly in 1% NaOH 
but a gel of the Na compound is rapidly formed. I t  
gives a blue colour but does not dissolve in CuO-NH3. 
I t  has [a]D +195—197° inH 20, +152° in CC13-CH(0H)2 
(calc, for C6H j2O0). The various fractions are readily 
characterised by their -n. The mol. wt. is 13,000— 
45,000.

IV. Starch or (III) becomes H20-sol. when pptd. 
from 33% CCLj-CH(OH)2 and then give 3% solutions 
in 1% NaOH, in which they are readily methylated.
(II) is sol. in dil. alkali and can be methylated directly. 
Methylation and hydrolysis gives 3-5%, 0-32%, and
3-7% of tetramethylglucose from starch, (I), and (III), 
respectively. (II) has one terminal group for ~300 
residues whereas starch and (III) have one group for 
~30 or 27 residues. As the mol. wt. of the sample of 
(I) was ~50,000 and mean degree of polymerisation 
300, (I) has only one terminal group per mol., which is 
not branched. (Ill) has > 50  ramifications of its 
chain. A single treatment of (I) affords dimethyl- 
amylose, which is sol. in H20, CHC13, and COMe2, does 
not give a blue colour with I, and is appreciably less 
viscous than trimethylamylose (IV) in CHC13.. (IV) 
differs widely from trimethylstarch and trimethyl- 
amylopectin (V), more particularly in its ability to 
form films and threads. The -q of (IV) in CHC13 is

that of a branched product of the same mol. wt. and 
increases less rapidly with, concri. than that of (V). 
The presence of CHO a t the other end of the mol. of 
(I) is established by means of Ag20 ;  Fehling’s solu
tion is not sufficiently sensitive. This appears true of
(III) also. Elcctrodialysis does not affect (IV) or (V).

V. Starch is dissolved at room temp, by 
(CH2-NH2)2,H20  and N2H4,H20, which may possibly 
cause hydrolysis, and also by 33% CC13CH(0H).„ colic. 
CCl3-C02Na, CC13-C02H, and CS(NH2)2 with" which 
hydrolysis may be regarded as impossible. The 
linkings ruptured under these conditions can only be 
caused by secondary valencies. These facts combined 
with the observation that (III) separated from aq. 
solution has the same cryst. interferences as (I) suggest 
tha t the giant branched mols. are united one to the 
other a t numerous points by little cryst. micelles 
representing associations of parts of the chains; 
inversely, the cryst. micelles are united by loose 
reticules constituted by parts of the chains not 
arranged in nets, by mol. threads. (HI), pptd. by 
COMe2 from 0C13-CH(0H)2, is free from P and Teadily 
sol. in warm H„0 when fresh. This solubility is 
rapidly lost when it is dried. Aq. solutions soon be. 
come cloudy and deposit (III) quantitatively after 
several days. They give a pure blue colour with I. 
In  an electric field (III), even when free from P, is 
transported to the anode, where it is deposited as a 
gel. After desiccation (III) is practically insol. in 
H20  but the particles still swell somewhat in hot 
H20, thereby differing from (I). (Ill) can be separ
ated into fractions of increasing mol. wt. and diminish
ing solubility. The simpler fractions are pptd. as 
flocks by COMe2; the higher fractions form only 
viscous masses. Only the acetates of the former are 
sol. in CHClg or CC14. (Ill) is converted by (II) into 
maltose and residual dextrin-I (VI) which gives a red 
colour -with I. The terminal groups not affected by 
this enzyme are attacked by a- (but not by |i-)glucos- 
idase (VII) with formation of glucose. The branching 
linkings are thus of the a-1 : 6-type; the disaccharide 
which is the basis of the ramifications is a-gentiobiose, 
probably identical with Croft Hill’s revertose and 
Fischer’s isomaltose. By the prolonged action of 
(VII) (VI) is converted into residual dextrin-II, which 
is transformed by (II) into maltose and residual
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dextrin-III, which is coloured brown-red by I, thus 
resembling glycogen. The observations are incom
patible with the formulae of Staudinger and Huse- 
mann or Hirst and Young and a new scheme is 
suggested.

VI. (I) is readily converted into its triacetate (VII), 
which is more freely sol. than cellulose triacetate and 
differs considerably from the acetates of starch and
(III), giving very solid films which can be drawn into 
resistant threads. Amylopectin triacetate (VIII) from 
crude (III) is sol. in C2H2C14, in which acetates from 
fractionated (III) are insol. The viscosity-concn. 
graphs of (VII) and (VIII) differ sharply from one 
another. This appears also true of the nitrates of
(I) and (III).

VII. The sub-microscopic structure of the starch 
grain and the processes of swelling, crystallisation, and 
gel formation are discussed. H. W.

Nature of bonds in starch. C. E. H . B a w n ,
E. L. H i r s t ,  and G. T. Y o u n g  (Trans. Faraday Soc., 
1940, 36, 880—885).—Kinetic experiments on the 
disaggregation of methylated starch support other 
evidence in indicating that the linking between 
repeating units (each of 24—30 glucose units) is of the 
normal glucosidic type and not due to H-bonding. 
On the other hand the pasting of native starch with 
hot H20  and its subsequent pptn. in granular form are 
consistent with the formation of H  bonds between the 
macromols. F. L. U.

Carragheen m ucilage. E. G. V. P e r c i v a l  and 
J. B u c h a n a n  (Nature, 1940,145, 1020—1021 ; cf. A., 
1940, II, 245).—Haas’ view (A., 1921, i, 839) that the 
polysaccharide obtained by extraction of carragheen 
moss with hot H20  is essentially the Ca salt of a carbo
hydrate ethereal sulphate has been confirmed. 
Attempted acétylation (C5H 5N +  Ac20) on the hot 
and other extracts was unsuccessful. Hydrolysis 
yielded a mixture of sugars containing ~50%  of 
galactose, which appears to be the main unit of the 
mol. Direct méthylation of the hot extract is 
difficult, and gives a OMe content >~15% . Hydro
lysis followed by acétylation and vac. distillation gave 
a dimethylhexose triacetate (—40%) and a mono- 
methylhexose tetra-acetate (~20%), both of which 
yielded tetramethylgalactopyranoseanilide on suitable 
treatment. Deacetylation followed by osazone form
ation gave 6-methyl-cZ-galactosazono and (Z-galactos- 
azone, respectively. L. S. T.

Iodine reaction of glycogen and starch in 
presence of adrenaline. P . M a r q u a r d t  (Klin. 
Woch., 1939, 18, 1396—1397). M. K.

Cyanic acid. IV. Constitution of cyanic acid. 
Carbamyl fluoride and bromide. M. L in  h a r d  
and K. B e t z  (Ber., 1940, 73, [JB], 177—185 ; cf. A., 
1938, I, 517 ; II, 352).—On electronic, grounds, the 
structure of cyanic acid (I) is regarded as H-NICO ; 
(acidic) H easily separates as H +, and the resulting 
-N:C:0 can electromerise into NIC-0-, Liquid H F 
at —80° with H20-free E t20  in a Cu vessel, and (I), 
give carbamyl fluoride (II), m.p. 47°, purified by sub
limation at 20°/vac. on to a Cu rod at —80° (apparatus 
described). Dil. NaOH or aq. NH3 hydrolyses (II) to 
eyanate and fluoride. With HaO, (II) gives NH4F,

and thence NH4H F2. Cryoscopically in dioxan, (II) 
shows normal mol. wt. HBr and (I) a t —80° give 
carbamyl bromide, m.p. 27—27-5°, purified by sub
limation, which is similarly hydrolysed by aq. NaOH. 
Metallic m.p. apparatus for use with (II) (m.p. deter
mined by the fall of a Cu wire resting on the substance) 
is described. E. W. W.

Production of hydrocyanic acid and ammonia 
by the action of the high- and low-frequency 
electric arc on m ixtures of nitrogen, carbon 
monoxide, and hydrogen at ordinary and low  
pressure.—See A., 1940,1, 417.

Aliphatic arsinic acids. II. Attempted pre
paration of di- and tri-arsinoacetic acids. A. R. 
M a r q u e z  (Anal. Asoc. Quirn. Argentina, 1940, 28,
82—86; cf. A., 1940, II, 208).—CHC12-C02H or 
CCl3-C02E t with As20 3 in excess of NaOH yields only 
NaOAc and Na3AsC)4. F. R. G.

Redistribution reaction. R . D. S t i e h l e r  and 
T . L. G r e sh a m  (J. Amer. Chem. Soc., 1940, 62, 
2244).—Polemical against Calingaert et al. (A., 1940, 
II, 8). W . R. A.

Isomérisation of polymethylene hydrocarbons 
in presence of aluminium chloride. V. Isom ér
isation of ii-amylcyciopentane. M. B. T u r o v a - 
P o la k  and G. A. T a r a s o v a  (J. Gen. Chem. Russ., 
1940, 10, 172—175; cf. A., 1940, II, 159).—w-Amyl- 
cyc/opentane heated with A1C13 (20 hr. a t 150—155°) 
yields 55% of q/cZohexane derivatives (probably 
tetrametkylcj/cZohexanes), together with cracking 
products of low b.p. R. T.

Catalytic dehydrogenation of representative 
hydrocarbons.—See A., 1940, I, 416.

Crystalline (3-dihydrocarotene. P . K a r r e r  and 
A. R u e g g e r  (Helv. Chim. Acta, 1940, 23, 955—959). 
—Reduction (Al-Hg in E taO) of [3-carotene leads to 
$-dihydrocarotene, m.p. 182°, shown by its absorption 
spectrum to have 8 double linkings. Since it is 
biologically inactive it must be 
(•CH:CH-CMe:CH-CH:CH-CMe:CH-CH2

.r  .CMe2-CH2̂ f,H \ 
^CMe—CH2-^ V ,’

II. W. “
Heteropoly-acids as catalysts for vapour-phase 

partial oxidation of naphthalene.—See A., 1940, 
I, 416.

Sesquiterpenes. XLV. Synthesis of 1 : 4-di- 
methylazulene. P. A. P l a t t n e r  and J. W y s s  
(Helv. Chim. Acta, 1940, 23, 907—911).—
o-CgHjMe-CHoCl is converted successively into o- 
C6H4Me-CH2-CH(C02Et)2, o-C6H4Me-CH?-CH2-C02H, 
and 4-methylindanone, m.p. 96°. This is converted 
by the successive action of MgMel, K H S04, and H2 
(Raney Ni) into 1 :4 -dimethylindane (I), b.p. 86°/ll 
mm. Treatment of (I) with CHN2-C02E t a t ~135—- 
150° followed by hydrolysis and distillation with Pd-C 
affords 1 : 4,-dimethylazulene [additive compound, m.p.
177—178°, with C8H3(N03)3; picrate, m.p. 142—143°]. 
All m.p. are corr. H. W .

Union of aryl nuclei. V. Modification of the 
Gomberg reaction. J. E l k s ,  J. W . H a w o r t h ,  and
D. H . H e y  (J.C.S., 1940, 1284—12S6 ; cf. A., II, 1938,
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93).—Increased yields in the Gomberg reaction {A., 
1926, 944) are obtained in certain cases by substituting 
NaOAc for N a OH; e.g., C6H 6 and o-, in-, or p- 
NOa'CeH^NgCl first at 5—10° and then at room temp, 
for 48. hr. give 45, 45, or 60% of 2-, 3-, or 4-nitro- 
diphenyl, respectively. o-C0H.1C1,N2C1 or p-C10H 7-N2Cl 
and CeH 0 similarly afford increased yields (38 and 
25%, respectively) of the respective diaryl deriv
ative, but other diazotised amines give decreased 
yields (cf. also Hodgson et al., A., 1940, II, 126).

[With S. E. L a w t o n .]  |3-CI0H 7-N,C1 and PhN 02-  
aq. NaOAc give 2'- and 4'-nitro-2-phenylnaphthalene 
(total yield, 40%). A. T. P.

Action of selenium  at high temperatures on 
gem-methylethyl groups. R. L. B a r k e r  and
G. R. C lb m o (J.C.S., 1940, 1277—1279; cf. A., 1937, 
II, 142).—C10H S and a-methyl-a-ethylsuccinic an
hydride in A1C13-P1iN02 afford (3 -1 -naphthoyl-a- 
methyl-a-dhylpropionic add, m.p. 135—136°, reduced 
(Clemmensen) to y-1-naphthyl-a.-methyl-o.-ethylbutyric 
add, b.p. 190°/1 mm., which is converted by H 20 -  
H2S04 (1 : 3 vol.) a t 100° (bath) into l-keto-2-methyl-
2-ethyl-l : 2 : 3 : i-tetrahydrophenantlirene (I), b.p. 
170°/1 mm. (picrate, m.p. 85—86°). (I) is reduced 
(Clemmensen) to 2-methyl-2-ethyl-\ : 2 :3 : ‘i-tetrahydro
phenanthrene, b.p. 160°/1 mm. (picrate, m.p. 100— 
101°), dehydrogenated by Se a t 280—300°, then 320°, 
to 2-methylphenanthrene (Et removed). (I) and 
MgMel afford 1-hydroxy-1 : 2-dimethyl-2-ethyl- 
1 : 2 : 3 :  4-tetrahydrophenanthrene, b.p. 150—160°/ 
1 mm. (some dehydration occurs) (unstable picrate, 
m.p. S3—84°), converted by Se into 1 : 2-dimethyl- 
phenanthrene. A. T. P.

Synthetic cestrogens related to triphenylethyl- 
ene. A. S c h o n b e r g ,  J, M. R o b s o n , W. T a d r o s ,  and 
(in part) H. A. F a h im  (J.C.S., 1940, 1327—1329; cf. 
A., 1938, III, 908).-Ut: 4'-Di-bromo- and -iodo- 
benzophenone •svith CH2Ph’MgBr yield $-phenyl-ax- 
di-’p-bromo-, m.p. 163—164°, and -iodo-phenylethyl 
alcohol, m.p. 198—199°, respectively, dehydrated 
(H2S04-Ac0H) to $-phenyl-«.a-di--p-bromo-, m.p. 133— 
134°, and -iodo-phenyletliylene, m.p. 155—156°, respec
tively. Bromination of (p-CBH4Hal)2C;CHPh in AcOH 
yields fi-bromo-aa-di-Tp-chloro-, m.p. 156—157°, -bromo-, 
m.p. 164—165°, and -iodo-plicnyl-{i-plienylethylene (I), 
m.p. 173—174°. Of these C2H4 derivatives, only (I) 
induces some oestrogenic activity when injected sub- 
cutaneously in mice. (j3-OMe*C6H4)2C!CPhBr 
(Koelsch, A., 1932, 848), however, is considerably.more 
active than CPh2!CPhCl. 4 : 4'-Dimethoxystilbenediol 
diacetate is obtained by reduction (Zn dust, AcOH- 
«onc. H2S04, ~40°) of anisil. A. Li.

Activation of aromatic halogen by ortho- 
am monium  salt groups. W. S. E m e r s o n , F. B. 
L o r e ,  and A. J . D e u ts c h m a n , jun. (J-. Amer, Chem. 
Soc., 1940, 62,2159—2160).—2 :4 : 6 : l-C6H2Br3-NH2, 
40% CH20, and Zn-Hg in boiling AcOH give 88% of 
i)-C6H4Br,KnVIe2. Elimination of Br and methylation 
occur also with 4 : 2 : 6 :  1 -C 6H2MeBr2-NH2 (one Br 
removed), 3 : 2 : 4 : 6 : l-C6HMeBr3'NH2 [gives 
3 : 4 :  l-CBH3MeBr\NMe2 (hydrochloride, m.p. 149— 
150°)], 2.: 4 : 6 : l-C0H,McBr2-NH„ [gives 2 : 4 : 1 -  
.GeH3MeBr-NMe2, b.p. “ 120—130°/20 mm. (hydro
chloride, hygroscopic), also obtained from 2 : 4 : 1- 

s** (a ., n .)

C0H3MeBr-NH2], and 2 : 4 : 6 :  l-C6H2Me2Br-NH2. 
However, 2 : 4 : 6 : 1-C0H2C13-NH2 gives 2 : 4 : 6  :1- 
C6H2Cl3-NMe2. " R. S. C.

Restricted rotation in arylamines. I. Prepar
ation and resolution of 3-bromo-2 : 4  : 6 : AT-tetra- 
m ethylsuccinanilic acid. R. A d a m s and L. J. 
D a n k e r t  (J. Amer. Chem. Soc., 1940, 62, 2191— 
2193).—Mesidine, b.p. 225—226°, and Br in conc. 
HC1 first a t <15° and then at 100° (bath) give bromo- 
mesidine (82%), m.p. 40°, and thence bromo-K- 
methylmesidine (90%), b.p. 145°/15 mm. (purified by 
way of the NO-derivative; Ac derivative, m.p. 
71°; obtained also less readily from 1 : 3 : 5 :. 2- 
C„H2Me3-NHMe), which with (CH2-C0)20  and a trace 
of H2S04 in boiling C0H„ gives ‘¿-bromo-2 : 4 : 6 : N- 
tetramethylsuccinanilic acid (I), 2 : 4 : 6 : 3 : 1-
C8HMe3Br-NMe-C0*[CH2]2*C02H, m.p. 136°. With 
brucine in CHC13, (I) affords the brucine salt, 
-}-CHCl3, [a]n —37-5° in EtOH, and thence the 
\-form, m.p. 132°, [a]i7 -2 9 °  in EtOH, of (I); 
amorphous salt residues afford the d-form, m.p. 132°, 
Md +27° in EtOH. Mutarotation is very slow, not 
occurring in aq. alkali or EtOH ; in boiling Bu“OH 
the half-life is 9 hr. I- or dl-(I) gives the dl-/jr2- 
derivative, m.p. 171°. dl-, 1-, and d-(I) with H N 03 
(d 1-5) a t room temp, give the ‘¿-bromo-5-nitro-dmv- 
atives, m.p. 165°, [a]u 0, —6-3°, +6-0° in EtOH, 
respectively. 2 : 4 : 6 :  N-Tetrarnethylsuccinaiiilic add, 
m.p. 136°, with Br in CC14 gives (I). M.p. are corr.

R. S. C.
Synthesis of 5-bromo-2-naphthylamine. H.

G o l d s t e i n  and K . S t e r n  (Helv. Chim. Acta, 1940, 23, 
818—820).—5 : 2-C10H 6Br-CO2Me is transformed by 
N2H4,H20  in boiling EtOH into 5-bromo-2-naphthoyl- 
hydrazine, m.p. 214-—215°, which yields 5-bromo-2- 
naphthazide, m.p. ~87° (much decomp.), converted 
by boiling Ac20  into acet-5-bromo-2-naphthylamide, 
m.p. 165°. This is hydrolysed by boiling E tO H - 
conc. HC1 to 5 : 2-C10H 7Br-NH2, m.p. 58°. Et 5- 
bromo-2-naphthylcarbamate has m.p. 86°. M.p. are corr.

H. W.
Radical of tri-p-tolylam ine. S. G r a n ic k  and 

L. Michaeus (J. Amer. Chem. Soc., 1940, 62, 2241— 
2242).—Potentiometric titration of (f)-C6H4Me)3N by 
Pb(OAc)4 in 80% (vol.) AcOH and N2 at 30° shows 
the blue product (Wieland, A., 1907, i, 1076) to be a 
singly charged cationic free radical, the absorption 
spectrum of which is determined. R. S. C.

Zwitterion structures in organic m olecules.— 
See A., 1940,1, 403.

Preparation of amino-sulphonamides. E. 
M i l l e r ,  J . M . S p r a g u e , L. W . K is s in g e r ,  and L. F. 
M c B u r n e y  (J . Amer. Chem. Soc., 1940, 62, 2099— 
2103).—^-NOg'CeH^CH^SOjj-N^ with H2- P t0 2 or 
(better) -Raney Ni in EtOH gives -p-toluidine-u- 
sulphonamide, m.p. 171—172°. ^-N 02-CGH4-[CH2]2-C1 
and CS(NH2)2 (I) in EtOH give the ¿socarbamide, 
which with Cl2 in H20  gives ̂ -N 02,C6H4,[CH2]2-S02C1, 
m.p. 81-5—83 , and thence (conc. aq. NH3) [3-p-nitro- 
phenylethane-a-sulphonamide, m.p. 120-5—-122°, re
duced by H2-Raney Ni in EtOH to the p -NH2-amide, 
m.p. 181—182°. C1S03H and Ph-[CH2]2*NHAc at 
—10°, later room temp., give p-|3-acetamidoethyl- 
benzcnesulphonyl. chloride, m.p. 142-5—144°, and
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thence the sulphonamide, m.p. 168—169° (oxidised to 
;p-C02H-C6H4'S02-NH2), hydrolysed by hot 1 :3  
HC1-H20  to ■p-fi-aminoethylbenzenesulphonamide, m.p. 
147-5—449° (hydrochloride, m.p. 228—230°). p- 
CN-CGH4-S02-NH2 (prep, described), m.p. 166— 167°, 
and H2-Pd-C  in HCl-EtOH give benzylmnine-y- 
sulphonamide, m.p. 151—152° (hydrochloride, m.p. 
249—250°; Ac derivative, m.p. 172—173°, also pre
pared from CH2Ph-NHAc by C1S03H etc.). p- 
CN-C6H4-CH2C1 with (I) gives S-Tp-cyanobenzyliso- 
thiocarbamide hydrochloride, m.p. 204—205°, and 
thence (C12-H 20) p -cyanotoluene-a-sulphonyl chloride, 
m.p. 102—103°, and -<&-sulphonamide, m.p. 216-— 
217°, and r>-aminomethyltolue?ie-u-sulpho?iamide, m.p. 
160-5—162 [hydrochloride, m.p. 278—280° (decomp.)]. 
C1-[CH2]3-CN gives similarly S-y-cyanopropylisothio- 
carbamide hydrochloride, m.p. 125—127° (correspond
ing picrate, m.p. 163-5—164-5°), y-cyanopropane-, 
m.p. 65—66°, and S-amino-?i-butane-a-sulphonamide 
(hydrochloride, m.p. 127—129°; Bz derivative, m.p. 
154—155°). S-fi-Cyanoethylisothiocarbamide hydro
chloride, m.p. 165—166°, CN-[CH2]2-S02C1, b.p. 135— 
136°/5—6 mm. (sulphonamide, m.p. 94—95°), and 
y-aminopropa/ne-tx-sidphonamide hydrochloride, m.p. 
159—160°, are similarly prepared. p-Phthalimido- 
ethane-sulphonyl chloride, m.p. 157-5— 158-5°, and 
-sulphonamide, m.p. 207—208°, and thence (N2H4) 
NH2-[CH2]2-S02-NH2 (hydrochloride, m.p. 131— 133°; 
Bz derivative, m.p. 165—166°) are prepared. 
CHoCl-CN and (I) in C0Me2 give S-cyanomethyliso- 
thiocarbamide hydrochloride, m.p. ~ 95—105° (de
comp.), which is decomposed by C12-H 20. Separ
ation of S02'NH2 or NH2 of sulphanilamide from the 
Ph nucleus leads to inactive products. R. S. C.

Sulphanilamide derivatives.—See B., 1940, 762.
Substituted sulphanilamides. III. A?1-Hydr- 

oxy-AT4-acyl derivatives. M. L. M o o r e , C. S. 
M i l l e r ,  and E. M i l l e r  (J. Ainer. Chem. Soc\, 1940, 
62, 2097—2099; cf. A., 1939, II, 308).—RCO-NHPh 
(1 mol.) and C1S03H (5 mols.), first a t 5—20° and 
later a t 55—65°, give acet-, m.p. 147—148°, propion-, 
m.p. 112—113°, w-butyr-, m.p. 118—119°, w-valer-, 
m.p. I l l —112°, n-hexo-, m.p. 92°, n-hepto-, m.p. 
85—86°, n-octo-, m.p. 69—70°, n-nono-, m.p. 72— 
72-5°, i'sobutyr-, m.p. 131—132-5°, j'sovaler-, m.p. 
123—124°, and isohexo-, m.p. 78-5—79-5°, -amido- 
benzenesulphonyl chloride. With NH20H,HC1 in 
C5H 5N or aq. Na2C03 these give acet-, m.p. 194— 
196°, propion-, m.p. 174—178°, n-butyr-, (I), m.p. 
172—178°, n -valer- (II), m.p. 178—179-5°, n-hexo-
(III), m.p. 175—179°, n-hepto- (IV), m.p. 166—169°, 
n -octo- (V), m.p. 160—163°, n-nono-, m.p. 168—172°, 
iso butyr-, m.p. 172—176°, iso valer-, m.p. 168-5—173°, 
and isohexo-, m.p. 153—157°, -amidobenzenesulphon- 
hydroxylamide. p-NH2-C8H4-S02-NH-0H (VI), m.p. 
170-5—173°, and p-nitrobenzenesulphonhydroxylamide, 
m.p. 145—149°, unstable, are similarly prepared. 
(RC0)20  and (VI) in EtOH give ^-carboxy-propion-, 
m.p. 170—174°, and -acryl-amidobenzenesulphon- 
hydroxylamide, m.p. 184—185°, which are inactive 
against streptococci. Aq. NaOH hydrolyses (III) to 
'p-n-hczoamidobenzenesulphinic acid, m.p. 113—116°, 
also obtained from the sulphonyl chloride by Na2S03.
(I) and (V) are as active as, and (II), (III), and (IV)

more active than, sulphanilamide. BzCl and (VI) 
in C6H 6N or aq. Na„C03 gave i >-NHBz-C6H4-S02-NH2.

R. S. C.
Oxidation of sulphanilic and arsanilic com

pounds by nascent hydrogen peroxide. G. B a r 
k a n  (Science, 1940, 92, 107).—Nascent H20 2 formed 
during the autoxidation of N2H4 in presence of Cu" 
oxidises sulphanilamide (I) to blue-violet derivatives, 
extractable with C5H 11-OH and BuOH etc. They 
are stable in these solvents, but not in H20, in which 
they change colour. Arsanilic acid (II) behaves 
similarly to (I). The blue-violet extracts in BuOH 
show absorption spectra practically identical in shape 
with a max. a t ~590 mix., and the compounds from
(I) and (II) are probably identical. L. S. T.

Action of nitrous acid on tertiary amines ; 
influence of acidity. G. P. C r o w le y ,  G. J . G. 
M il t o n ,  T . H. R e a d e ,  and W. M. T o d d  (J.C.S., 1940, 
1286—12S9; cf. A., 1935, 337).—Concn. of mineral 
acid (HoS0 4> HBr +  HCl, HBr +  H 2S04) has a 
marked influence on yields of nitration, nitrosation, 
and fission products obtained from 4  mols. of N aN 02 
and 1 mol. of CH2(C0H4’NMe2-^)2 in N2. I t  is con
firmed that 2?-N02*CaH4-NMe2 (I) is not formed in 
acid of concn. > 3 -9 n . The nitration/nitrosation 
ratio, viz., amount of CH2[CGH3(NO,),NMe2-3 : 4]2
(II) : CH2(C6H4-NMe-NO-i?)2 (III), when (I) "is not 
formed, does not increase as acid concn. increases 
(contrary to previous conclusions, loc. cit.). The 
above ratio is higher in solutions containing H2S04 
than in those containing HC1. In  formation of (III) 
a t low concn. of NaN02, Me eliminated is converted 
into CH20, not into MeN03 (cf. loc. cit.). Mechanisms 
of reactions are not clear. The yield of (I) is less in 
H2S04 or mixed acids than in HC1. In  H2S04, the 
yield of (II) has a true max. even when 8 mols. of 
NaN02 are used, whereas in HC1 the yield increases 
continuously as normality increases without giving a 
true max. For 4 mols. of N aN 02, the normalities at 
which (II) and (III) reach their max. are more widely 
spaced in H 2S04 or mixed acids than in HC1. With 
H2S04 of high normality, a little 
CH2[C6H3(N02),NMe,N0-3 : 4], is formed. Concn. of 
acid has little effect on yields of products from p- 
C6H4Me-NMe2 and 3 or 6 mols. of NaN 02 in 2-9— 
7n-HC1 (excess), which give 3 : 1 :4-N02-C6H3Me-NMe2 
(83%) and ^-C6H4Me‘NMe-N0  (~16%). At higher 
normalities of HC1, some 3 : 1 :  4-N02-C 6H3Me-NIiMe, 
3 : 1 :  4-N02-C6H3Me-NMe-N0, and 3 : 5 : 1 : 4- 
(N02)2C6H2Me*NMe’N 0 are also formed. With p- 
N 02-C6H4-NMeEt, NaN02, and 4n-HC1 at 15°, E t is 
eliminated more easily than Me to give p- 
N 02-C6H4-NMe-N0 (82-6%) and p- 
N 02-C6H4-NEt-N0 (17-4%). A. T. P.

Benzidine ; m .p. study. C. W e y g a n d  (Z. ges. 
Naturwiss., 1937, 2, 408—409; Chem. Zentr., 1937, 
i, 4095).—Two metastable cryst. forms, m.p. 125° and 
122°, are deposited from molten benzidine on cooling 
to ~100°. The stable form, m.p. 128°, is obtained at 
temp, nearer the m.p. All three forms, which are 
described in detail, coexist indefinitely a t room temp.

A. J. E. W.
Quadrivalent vanadium lakes of azo-dyes.

H. D . K. D r e w  and F. G. D u o t o n  (J.C.S., 1940,
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1004—1070; cf. A., 1940, II, 250).—Lakes of V17 
■with azo-dyes containing reactive substituents (OH, 
NH2, C02H) in oo'-positions with respect to -NiN- 
are described. 1-o-Hydroxybenzeneazo-p-naphthol 
and 50% aq. vanadyl chloride-EtOH (reagent A) 

aiford the bisazo-vanadi-com- 
plex (I) (full quadrivalency 

>—v 1—v used), stable to hot conc. HC1;
f  N!N— y  use of moist vanadyl hydr- 
^ —<C. X — oxide-EtOH (reagent B) gives

(I) and a vanadyl complex, 
*  > ~ \  C16H 10O3N2V,2H2O (similar to

--N.N- - \  Cr111 lakes) (loses 2H20  at 
-v ' — '  130°; regains 1H20  in moist

> air) (the corresponding C5H 5N
derivative,(I) C16H 100 3N2V,C5H 6N, loses

C5H 5N at 115° in dry air). 4-o-Hydroxybenzene- 
azoresorcinol and (B ) afford the vanadyl complex, 
C12H R0 4N2V,2-5H20  (aq. mineral acid liberates the 
azo-dye). 1-o-Carboxybenzeneazo-P-naphthol (as Na 
salt) and (A) give an impure vanadyl complex, 
Ci7H 10O4N2V,1-5H2O (1 V : 1 azo-dye residue). No 
lake is obtained from 1 :2-PhN2,C10HG*OH. 1-o-Hydr- 
o&ybenzeneazo-p-naphthylamine and (B) yield the 
anhyd. bisazo-vanadi-complex, C32H22O2N 0V [similar 
to (I), but less stable to conc. HC1], and an un
stable vanadyl complex, C16H U0 2N3V,2H20. Sali- 
cylidene-o-aminophenol and (B) afford a vanadyl 
complex, C13H90 3NV (co-ordinatively unsaturated) 
[also + C 5H 5N, N H 2Ph, ( ?)6NHJPli, and COMe2 
(loses COMe2 a t 130°)]. l-2'-Hydroxy-5'-sulpho- 
benzeneazo-P-naphthol or l-2'-hydroxybenzeneazo-(3- 
naphthol-6-sulphonic acid and (B ) afford glassy com
plexes; aq. NH3 or NaOH liberates ionised V and 
affords the Na salt, C10H9O6N2SNaV,6-5H2O, or NH 4 
salt, C16H 130 6N3SV,7-5H20, of the respective vanadyl 
complexes. Similarly, 4-2'-hydroxy-5'-sulphobenzene- 
azoresorcinol gives the (NH4)2 salt, + 5 H 20  (loses 
5H20  a t 145°; regains 2H20  in moist air), and Na2 
salt, +7-5H20, of the vanadyl complex. l-2'-Hydr- 
oxy-5'-sulphobenzeneazo-|B-naphthol-6-sulphonic acid 
and (B) yield a vanadyl salt (III) of the vanadyl 
complex; unco-ordinated V is removed by aq. NH3

(III.) VO,SHaO
4H20

— \ 0 ^ NX _ /> 2 -5 H 20
>—W  /  \  (IV.)

>03-NH4
to give the (NH A)2 salt (IV). The derivatives of the 
azo-sulphonic acids are unstable to mineral acids and

cannot be prepared from (A) in absence of bases. 
Fastness properties to acids and alkalis of the dyeings 
with vanadyl lakes, although superior to those of the 
free dyes, are much inferior to those of the correspond
ing Cr111 lakes. Properties of the lakes suggest that 
the co-ordination no. of V17 is 6. The stereochemistry 
of the vanadi- and vanadyl lakes may bo regarded as 
identical with that suggested for the Cr111 lakes (cf. 
A., 1939, II, 309), V having octahedral symmetry.

A. T. P.
New aromatic fluoro-derivatives. III. (S r a .)  

A. C. d e  D e g io r g i  and E. V. Z ap p i (Anal. Asoc. 
Quim. Argentina, 1940, 28, 72—81; cf. A., 1938, II, 
482).—Diazotised 3 : 5-dibromo- and 3 : 4-dinitro-anil- 
ine with 40% HBF4 yield the -benzenediazonium boro- 
fluorides, decomp. 126° and 161°, respectively, which 
when heated give 1 : Z-dibromo-5-ftuoro-, b.p. 204:—■ 
206°/768 mm., and l-fluoro-3 : i-dinitro-benzene, m.p. 
34°, respectively. 1 : 3 : 5-N02‘CcH3(0H )-0Et with 
Me2S04-N a0H  yields Z-nitro-5-ethoxyanisok, m.p. 
43—44 (sublimes). F. R. G.

Decomposition of p-bydroxybenzenediazonium  
salts by alcohols. H . H . H o d g s o n  and C. K. 
F o s t e r  (J.C.S., 1940,1150—1153).—Cameron’s results 
(A., 1S98, i, 364) on the decomp, of ^-OH-CgH^N^l 
( =  A) by MeOH and EtOH are confirmed. Decomp, 
of the salt 2/l,ZnCl2 (I) with MeOH or EtOH also 
gives PhOH (3S-4%); some (>-OH-C9H4-N:)2 (II) 
(identified as diacetate or Br4-derivative) is also 
formed. Decomp, of (I) with MeOH or EtOH in 
presence of ZnO affords PhOH (60—63%) and less
(II ) ; MeOH-NaOMe gives PhOH (22%) and much
(II), whilst BurOH-Zn dust a t 30° gives PhOH 
(35-7%) and (II) (58-5%). (I)-MeOH-Br give bromo- 
anil and (mainly) 2 : 4 : 6  :l-C6H2Br3*OH. Decomp, 
of (I) in presence of excess of HC1 also increases the 
yield of PhOH. Mechanisms of reaction are dis
cussed ; oxonium salt formation at the phenolic OH 
is probably the reason why this group behaves 
similarly to N 0 2 in the above decomp. The salt 
2p-OMe-C6H 1-N2Cl,ZnCl2 resists a similar decomp, 
with MeOH, but in presence of Zn dust some PhOMe 
is formed. (I) is stable when dry and more con
venient to use than (A). A. T. P.

Migration of halogen [para to hydroxyl] in a 
derivative of m -cresol. A. B. S e n  (Proc. Nat. 
Acad. Sci. India, 1939, 9, 89—92).—3 :4 :1 -  
C0H3MeBi-OH (prepared from m-C6H4Me-NH2 via 
3 : 4 :  1 -CcH3MeBrNHAc or from wi-cresol) with 
A c0H -H N 03 (d 1-4) yields 4 : 6 : 3 : 2 : 1- 
(N02)2C6HMeBr-0H (I), m.p. 115° (cf. Walther et al., 
A., 1915, i, 879) (ip-toluenesulphonate, m.p. 141°), 
identical with that prepared by Sane et al. (A., 1928, 
1130). 2-Bromo-4:: 6-dinitro-3-methyldiphenylamine, 
m.p. 130°, is obtained from 1 : 3 : 2 : 4 : 6- 
C6HMeClBr(N02)2 [prep. from (I) and p- 
C8H4Me*S02Cl-NPhEt2] and NH2Ph in E t O H +  
NaOAc. “ A. Li.

Halogeno-4-alkylphenols.—See B., 1940, 762.
Nitrosation of phenols. XVIII. Synthesis of

3-fluoro-4- and -6-nitrosophenol. Comparison 
of the stabilities of 3-halogeno-4-nitrosophenols.
H . H . H o d g s o n  and D. E. N ic h o ls o n  (J.C.S., 1940,
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1268—1271; cf. A., 1940, II, 135).—1 :3  :4- 
OH'CeHjF’jSTO, and Me2S04-K 2C03 give 1 : 3 : 4 -  
0Me-C8H3F;N 02, reduced by Fe-HCl-EtOH to 3- 
fluoro-i-aminoanisole, m.p. 50°, converted by Caro’s 
acid into '¿-fluoro-i-nitrosoanisole, m.p. 46°, and 
thence by HC1 (d l-16)-MeOPI into 1 : 3 : 4 -  
OH’CoHjF'NO (I), m.p. 161° [Go salt, m.p. 130—140°, 
not co-ordinated], obtained also from m-CjjH.jF-OH- 
CgHjN-NO’S O ^  a t <10°. (I) is probably a NO-
compound rather than a quinoneoxime; it is more 
stable than other 1 : 3 :  4-OH-C6H3Hal-NO. (I) could 
not be methylated nor converted into 3-fluorobenzo- 
quinone-4-oxime. 1 : 3 :  6-OMe-CcH3F-NH2 (Ac de
rivative, m.p. 132°) and Caro’s acid afford ‘¿-fluoro-G- 
nitroso-anisole, m.p. 150°, and thence (H2SO,t-MeOH) 
the -phenol (does not m elt; does not condense with 
jSTPhMe2) [Co(N03)2-aq. MeOH give a co-ordinated 
Co salt, m.p. ~105°, also obtained from m -Cg^F-OH- 
aq. H2S04-Na3Co(N02)6]. A. T. P.

Kinetics of oxidation of 2 : 6-dinitrophenol by 
potassium  permanganate.—See A., 1940, I, 415.

Dehydrogenation. III. Formation of naph- 
thols from alcohols and ketones of the hydro
naphthalene group. R. P. L in s t e a d  and K. 0. A. 
M ic h a e l i s  (J.C.S., 1940, 1134—1139).—Dehydrogen
ation in the liquid phase, best using Pd-C prepared 
in dil. solution, of 1-koto-1 : 2 : 3 :4-tetraliydronaph- 
thalene (I) (46%; in ^-cymene), ar- (55) (quickly de
hydrogenated) and ac-tetrahydro-p-naphthol (60; in 
mesitylene), trans-a- (19) and as- (28) and irans-P-keto- 
decahydronaphthalene (II) (41; in ^-cymene), and 
cis- (12) and ¿rans-decahydro-p-naphthol (17; only 
7% inp-cymene), gives the respective C10H 7-OH (yield 
quoted) and C10HS. (II) also affords some (2-C10H 7)2. 
Ketones are more readily dehydrogenated than alco
hols, and cis- more readily than trans-compounds. 
Drastic conditions (leading to elimination of 0) are 
needed to dehydrogenate the substances furthest 
removed from the aromatic type. Tetrahydronaph- 
thalene is readily dehydrogenated in the liquid phase 
only when boiling. Rapid catalytic dehydrogenation 
is effected when the liquid boils at 185° under reduced 
pressure or on addition of diluent (mesitylene), but 
none in the tranquil liquid at ~200°. 4-Keto- 
1 : 2 : 3  : 4-tetrahydrophenanthrene (in ^-cymene) is 
dehydrogenated at 240° to 62% of 4-phenanthrol (cf. 
Mosettig et al., A., 1937, II, 145), phenanthrene, and 
a compound, m.p. 312°. A. T. P.

Synthesis of dihydrodiethylstilboestrol. A. M.
D o c k e n  and M. A. S p x e lm a n  (J. Amer. Chem. Soc., 
1940, 62, 2163—2164).—Contrary to Dodds et al. (A., 
1939, II, 312; cf. A., 1940, II, 79), hydrogenation 
(Pd-C, prepared by Hartung’s method; Raney Ni; 
or Cu chromite) of (p-OMe-C6H4-CEt:)2 or of (p- 
OH-Cr;H4-CEt;)2 (Raney Ni; EtOH) gives only the 
stereoisomeride of low m.p. The crude product 
obtained from anethole and HBr (not HC1) in light 
petroleum (cf. Orndorff et al., A., 1900, i, 289) with 
Mg (not Na) in boiling E t20  gives (p-OMe-C0H4-CHEt)2 
m.p. 146° (with pplymerides and a little of the isomer- 
ide, m.p. 56°), converted by KOH-EtOH at 225° into 
(i)-OH,C6H4,CHEt)2> m.p. 185—186° (over-all yield 
10—15%). ■ R. S . C .  .

Dibenzofuran [diphenylene oxide]. XIX. 
Derivatives of 2 : 2,-dihydroxydiphenyl. H. G i l 
m a n , J. Swiss, and L. C. Ch e n e y  (J. Amer. Chem. 
Soc., 1940, 62, 1963—1967 ; cf. A., 1940, II, 187).— 
(o-OH*C6H4), [prep, in 28-6% yield from dibenzofuran
(I) by KOH-NaOIi at 400-4^10°], m.p. 108—109°, 
and 10% Na0H-Me2S04 give 87% of (o-OMe-CgHJa, 
m.p. 154—155°. With LiBu“ in E t20  this gives the 
3 : 3'-Li2 derivative (II), the structure of which is 
proved by conversion by Me2S04 into (2 : 3 : 1 -  
OMc-C6H3Me-)2 and by 0 2 into ‘¿-hydroxy- (32-2%), 
m.p. 115—116°, and 3 : W-dihydroxy-2 : 2 '-dimetlioxy- 
diphenyl (1-42%), m.p. 174-5—175-5° [derived (OMe)r  
compound (III), m.p. 104—105°]. With C02, (II) 
yields 2 : 2'-dirnethoxydiphenyl-3 : ‘i ’-dicarboxylic (IV) 
(49-9%), m.p. 208—209° (i¥e2 ester, m.p. 76—77°), 
and -3-carboxylic acid (9-3%), m.p. 114-5°. Déméthyl
ation of (IV) by H I gives 2 : 2'-dihydroxydiphenyl- 
3 : 3'-dicarboxylic acid, m.p. 304° (decomp.), which 
with HBr (d 1-49) or ZnCl2 a t 240—250° gives only
(I). Veratrole (V) and LiBua in E t20  give the 3-Li 
derivative [with C02affords 2:3: l-(0Me)2C„H3-C02H], 
which, with CuCl2 in boiling E t20-C 8H G affords (III) 
(1-8%) and (V) (63-5%). The product of Diels et al. 
(A., 1902, i, 219) is 5 : 5'-dibromo-2 : 2'-dihydroxydi- 
phenyl (VI) (diacetate, m.p. 105—106°; -p-toluenesul- 
phonate, m.p. 198—199°), since with Me2S04-N a0H  
it gives.its Me2 ether (VII), m.p. 130—131°, which is, 
also obtained from 5 : 1 : 2-C6H3BrLrOMe bjr CuCl2. 
LiBu“ in E t20-C 6H 6 converts (VII) into the 5 : 5'-Li2 
derivative, which yields [2 : 5 : l-0Me-C6H3(C02H)]2, 
m.p. 335—340° (decomp.). Br-AcOH and (VI) give 
3 : 5 : 3' : 5'-tetrabromo-2 : 2'-diliydroxydiphenyl [pre
viously (loc. cit.) unoriented], m.p. 200—201°, the 
Men ether, m.p. 86—87°, of which with LiPh-Et20, 
followed by C02, affords 5 : 5'-dibromo-2 : 2'-dimeth- 
oxydiphenyl-Z : 3'-dicarboxylic acid, sinters a t 265°,. 
m.p. 274—275° (decomp.), dehalogenated by H 2-P d -  
CaC03 in EtOH at 3 atm. to (IV). 11. S. C.

2-M ethyl-l : 4-naphthaquinol di-2 : 4 : 6-tri- 
methylbenzoate, m .p. 204—205°.—See A., 1940, 
III , 820.

Derivatives of 1 : 2 : 3 : 4-tetrahydroxybenzene
VI. Oxidation of quinol with sodium  chlorate.
W. B a k e r  and (Mrss) I. Munk (J.C.S., 1940, 1092— 
1093).—Quinol and aq. HCl-NaC103-0 s0 4 at room 
temp./5 days afford 20% of a substance (I), (CcH 60 4)„, 
m.p. 175—180° (decomp.) (sinters and darkens from 
155°), or (rapid heating) darkens and melts ~1S5°, 
which is probably a dimeride of 2 : 3-dihydroxy-2 : 3- 
dihydrobenzoquinone (cf. Terry et al., A., 1926, 1249). 
I t  is converted by boiling Ac20-N a0A c into 1 :2 : 3 : 4- 
C6H0(OAc)4, m.p. 134—136°, and thence by aq. KOH- 
Et0H-M e2S04 into 1 : 2 : 3 : 4-C6H2(OMe)4 [not ob
tained from (I)-Me2S04-aq. KOH]. " A. T. P.

Structure of metanethole. W. B a k e r  and J . 
E n d e r b y  (J.C.S., 1940, 1094—1098).—Anethole re
fluxed with 43% H2S04 gives isoanethole (I) (70%) 
and metanethole (II) (24% yield), similarly obtained 
from 2?-metkoxy-a-methylcinnamic acid. (II) is one 
of the forms of G-methoxy-1 -p-anisyl-2-methyl-S-ethyl- 
hydrindene. (I) and H2 (Pd-SrC03) afford the H2- 
derivative, b.p. 187—188°/0-06 mm.,, converted by 
HBr (d l-o)-AcOH into ay-di-^i-hydroxyphcnyl-P-
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mcthyl-?i-pentanc. (II) with Br-AcOH gives a Br%- 
derivative, m.p. 135°, with HBr (d l-5)-AcOH affords 
“ metanethol ” (6-hydroxy-l-j)-hydroxyphenyl-2-methyl-
3-ethylhydrindene), m.p. 156—157° (anhyd.) or ~83° 
(+a;H26), and with H N 03 (d l-4)-AcOH yields a 
(JV'02)2-dorivativo (III), m.p. 190°. (HI) and aq. 
KMn04-A c0H  give 3-nitroanisic acid and 5(or 3)- 
nitro-2-(3'-nitroanisoyl)anisic acid, m.p. 221—222°.
(II) and CrO-j-AcOH-HoSO,, a t 40° afford anisic and 
2-anisoylanisic acid, m.p. 208°; the latter is prepared 
from 4 : 1 : 2-0Me-C6H3(C0)20, PhOMe, and A1C13 at 
80°. (I) and SnCl4-CHCl3 (not HCl-MeOH) give (II) 
(10% yield), together, probably, with liquid stereo- 
isomerides of (II). “ Methronol ” (Erdmann, A.,
1885, 528) is probably l-phenyl-2-methyl-3-ethyl- 
hydrindene. A. T. P.

2>-Phenoxytriphenylmethane and the corre
sponding free radical. D. L. C la r k e  and S. T. 
B o w d e n  (J.C.S., 1940, 1334).—^-OPh-CoHj-COPh 
Tvith MgPhBr yields an oily carbinol (I) which gives 
a cryst. additive compound when the reddish-brown 
solution in liquid S02 is slowly evaporated. AcCl or 
HC1 4- CaCl2 in C6H 6 or light petroleum converts (I) 
into the chloride, which with mol. Ag gives a deep 
orange colour, discharged by 0 2. Reduction (Zn dust 
in AcOH) of (I) yields y-phenoxytriplienylmethane, 
m.p. 142°. A. Li.

Interaction of (3-ionone with halides in presence 
of lithium , and a synthesis of 1 :  6-dimethyl- 
naphthalene. F. B. K ip p in g  and F. W il d  (J.C.S., 
1940, 1239—1242).—|3-Ionone (I)-M el-Et20  added to 
L i-E t20  (+  trace of LiMe) give 8-2: 6:  6-trimethyl-A1- 
cyclohexenyl-fi-methyl-AV-buten-fi-ol, b.p. 89—90°/0-2 
mm. [ozonolysis product, geronic acid (II)], dehydr
ated (KHS04 at 135°, then at 170—180°/15 mm. in 
N2) to 8- 2: 6: 6-trimethyl-A1-cyclohexenyl-$-methyl-Aay- 
butadiene (III), b.p. 113—115°/15 mm. [maleic an
hydride gives a crude product, m.p. 155° (decomp.)]. 
Ozonolysis of (III) gives (II), whilst Cr03-aq. H2S04 
affords AcOH (1 mol.). Se dehydrogenation of (III) 
a t 320—350° in a sealed tube gives 1 : 6-C10H 6Me2.
(I) and PhB r-Li-Et20  ( + a trace of LiPh) afford 
8-2 : 6 : G-tr ¿methyl-Al -cyclohexenyl-fi-phenyl-Ay-buten- 
P-oi, b.p. 147—150°/0-l mm., converted by 0 3 into
(II). CH2:CH-CH2I  and (I) afford a small amount of 
a, distillable product, b.p. 139°/12 mm., containing 
no OH (cf. Karrer et al., A., 1932, 852); the undis- 
tillable residue contains OH (Zerevitinov) but could 
not be dehydrated (KHS04) satisfactorily. (CH2)20  
and o-C6H4Me"-MgBr at 0—10° give
o-C6H4Me-[CH2]2‘OH (phenylurethane, m.p. 82-5°); the 
bromide and CHMe(C02E t)2-N a0E t afford E t p-o- 
tolylethylmethylmalonate, b.p. 184°/10 mm., and 
thence (20% KOHJ-EtOH) give p-o-iolylethylmethyl- 
malonic acid, m.p. 138° (p-nitrobenzyl ester, m.p. 86°). 
The latter a t 160—200° yields y-o-tolyl-a-methyl- 
butyric acid, b.p. 157°/0-12 mm. (slight decomp.), 
converted by conc. H 2S04 at 75—80° into 1-keto- 
2 : 5-dimethyl-l : 2 : 3 : 4-tetrahydronaphthalene, m.p. 
47° [2 : 4-dinitrophenylfoydrazone, m.p. 219° (decomp.)], 
and thence by Zn-aq. HC1 into 2 : 5-dimethyl- 
1 : 2 : 3 :  4-tetrahydronaphthalene, b.p. 115°/14 mm., 
which with Se at 320-—350° affords 1 : 6-C10H 6Me2,

identical with the dehydrogenation product of 
ionene. A. T. P.

Synthesis of phenylacetylenylhexylcarbinol 
[y-hydroxy-a-phenyl-A“-noninene]. N. M a le  n o  k  
and I. S o lo g u b  (J. Gen. Chem. Russ., 1940,10,150— 
153).—CPh:CH and heptaldehyde condense (Grig- 
nard) t6 phenylacetylenylhexylcarbinol, b.p. 144—145°/
1 mm. (acetate, b.p. 147-5°/l-5 mm.), dehydrated by 
distillation from H2C20 4 to <x-phenyl-Ay-nonen-Aa- 
inene, b.p. 110—111°/1 mm. This is oxidised 
(AcO,,H) to yS-oxido-a.-phenyl-Aa-noninene, b.p. 133-5— 
134-570-5 mm. R. T.

Enediols. IV. cis-trans  Isom erism . R. C.
F u s o n , S . L. S c o t t ,  E. C. H o r n in g ,  and C. H . 
M c K e e v e r  (J. Amer. Chem. Soc., 1940, 6 2 , 2091— 
2094; cf. A., 1940, II, 169).—Hydrogenation (P t02) 
of hindered (COAr)2 for the min. time gives cis- 
(;CAr*OH)2, but after a longer period gives the trans- 
compound, which is also obtained from the pure cis- 
form by H2-P t0 2. The form of higher m.p. is 
assumed to be trans. The ¿raws-form is more stable 
in air. Thus are obtained cis- (I), m.p. 123—124° 
(diacetate, m.p. 166—167°), and trans-a$-dihydroxy- 
2 : 6 : 2 ' :  6'-tetramethylstilbene (II), m.p. 151—-152° 
(diacetate, m.p. 196—197°), ti'8.m-x$-dihydroxy-
2 : 4 : 6 : 2 ':  4' : G'-hexa-ethyl-, m.p. 181-5—183-5°, and 
-methyl-stilbene, m.p. 157—165° (air), 166—168° (N2).
(I) and (II) give the same dibenzoate, m.p. 261—263° 
(uncoiT.). 2 : 6 :  l-C6H3Me2-COCl gives (m ethod: 
loc. cit.) 2 : 6 : 2 ' :  6'-tetramethyl-benzil (III), m.p. 
153—154°, and some -benzoin, m.p. 127—128° [acetate, 
m.p. 104—105°; with CuS04-C5H 5N-H 20  gives (III)]. 
Unless otherwise stated, m.p. are corr. R. S. C.

Polycyclic aromatic hydrocarbons. XXIV.
J. W. C o o k  and R. H. M a r t in  (J.C.S., 1940, 1125— 
1127).—A more detailed account of work previously 
reviewed (A., 1939, II, 413). Photo-oxides of the 
anthracene hydrocarbons are peroxides involving both 
meso-C atoms. Their formation appears to be unre
lated to carcinogenic activity. 9-Methyl-, m.p. 122— 
123°, 10-methyl-, m.p. 129—130°, and 10-isopropyl-, 
m.p. 166—167°, -1 : 2-benzanthracene photo-oxides are 
prepared. 5 : 6 : 9 : 10 - Tetramethyl - 1 : 2 -  benzan - 
thracene photo-oxide is unchanged by boiling 8% 
KOH-EtOH for 2 hr. 9 : 10-Dimethyl-l : 2-benzan
thracene photo-oxide (I), m.p. 193—194°, or 188— 
189° (+1CHC13), is hydrogenated (Pd-black, COMe2; 
20 hr. in the dark) to 9 : 10-dihydroxy-9 : 10-dimethyl- 
9 : 10-dihydro-l : 2-benzanthracene (Bachmann et al., 
A., 1937, II, 497), but a similar hydrogenation (24 
hr.) of (I) (+CHC13, whereby HC1 is probably liber
ated) affords (probably) 10-hydroxy-9 : 10-dimethyl- 
9 : 10-dihydro-l : 2-benzanthracene, m.p. 185°, con
verted by MeOH-HCl into 9 : 10-dimethyl-l : 2- 
benzanthracene. I : 2-Dimethylchrysene does not 
give a photo-oxide. A. T. P.

Acetylation of d-^-ephedrine and f-ephedrine.
W. M i t c h e l l  (J.C.S., 1940, 1153—1155).—Gentle 
acetylation (Ac20  at 70°) of the corresponding bases 
gives acetyl-fZ-i/i-ephcdrine, m.p. 103—104° (lit. 101°), 
[a]?? +110-0° in EtOH [hydrochloride, new m.p. 
187° ; hydrobromide (I), m.p. 181—182°], and acetyl-1- 
ephedrine (+2H 20), m.p. 52°, [a]“  +5-0° in EtOH;
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(anhyd.) rn.p. 87°, [ceJJP +7-0° in EtOH. Since these 
compounds form NO-derivatives, they must be 0 -Ac 
derivatives (cf. Schmidt, A., 1914, i, 989) : nitroso- 
acetyl-d-i/i-ephedrine (II) has m.p. 51—52°, [a]™ 
+  148-0° in EtOH, but the J-compound, m.p. ~85°, 
was not obtained pure. Hydrolysis (boiling aq. 5% 
NaOH) of (II) affords nitroso-fZ-^-ephedrino, m.p. 
86°, [a]o° +124-5° in EtOH, also obtained directly 
from the base, as is nitroso-l-ephedrine, m.p. 93°, [a]¡J 
+80-5° in EtOH. The compound described as 
“ phenylmethylacetylaminobromopropane ” (Schmidt, 
A., 1914, i, 989) has been shown to be (I). The 
equilibrium between Z-ephedrine and (Z-^-ephedrine on 
heating with aq. HC1 is discussed with particular 
reference to the hydrolysis of the acetylephedrines. 
M.p. are corr. F. R. S.

Local anaesthetics derived from tetrahydro- 
naphthalene. Esters of [I] 2-dialkylamino-3- 
hydroxy-1 : 2 : 3 : 4-tetrahydronaphthalene, [II]
l-dialkylam ino-2-hydroxy-l : 2 :3 :4-tetrahydro- 
naphthalene. E. S. C o o k  and A. J. H i l l  (J. Amer. 
Chem. Soc., 1940, 62, 1995—1998, 1998—1999).—I. 
1 : 4-Dihydronaphthalene (improved prep.) with, best, 
NaOCl-AcOH gives 26-5% of 2-chloro-3-hydroxy- (I) 
and with Bz0 2H-CHC13 affords 2 : 3-epoxy-1 : 2 : 3 :4- 
tetrahydronaphthalene (II) [also obtained from (I) by 
KOH-EtOH]. With the appropriate NHR2, (I) or
(II) gives 2-diethylamino-, b.p. 138—145°/3 mm. 
[hydrochloride, m.p. 168—170°; phenylurethane (III), 
forms m.p. 125—126° and 79—80° (hydrochloride, m.p. 
179—180°); p -nitro-, m.p. 110—111°, and p -amino- 
benzoate, m.p. 150—150-5°], 2-dibutylamino-, b.p. 
155—157°/3 mm. [phenylurethane, m.p. 110—111° 
(hydrochloride, m.p. 198—200°); benzoate hydrochlor
ide, m.p. 191—192°; p -nitro-, m.p. 157—160°, and 
p-amino-benzoate, m.p. 192—195°], and 2-piperidino-, 
new m.p. 51—52°, b.p. 170—172°/3 mm. {hydrochlor
ide, m.p. 235—237°; phenylurethane, m.p. 81—82° 
[hydrochloride, m.p. 204—206° (decomp.)]; benzoate, 
m.p. 154—156° (hydrochloride, m.p. 245—246°)}, -3- 
hydroxy -1 : 2 : 3 : 4 - tetrahydronaphthalene. Of 
these products, (III) is the most potent local anes
thetic (rabbit’s cornea), but is irritant.

II. 2 - Bromo -1 - hydroxy -1 : 2 : 3 : 4 - tetrahydro
naphthalene and the appropriate NHR2 give 1-diethyl- 
amino-, b.p. 181°/18 mm. [benzoate hydrochloride, m.p. 
192—193°; phenylurethane, m.p. 104—104-5° (hydro
chloride, m.p. 206—206-5°)], 1-di-n-butylamino-, b.p. 
206—208°/17 mm., and 1-piperidino-, now m.p. 74— 
75° {benzoate, m.p. 81—82° [hydrochloride, m.p. 
208—209° (lit. 176-5—177-5°)]; phenylurethane, m.p. 
145—146° (hydrochloride, m.p. 203—204°); p-nitro- 
benzoate hydrochloride, m.p. 238-5—239-5°}, -2-h.ydr- 
oxy-1 : 2 : 3 : 4-tetrahydronaphthalene. R. S. C.

Action of formic acid on triphenylmethyl ethyl 
ether and on triphenylmethyl chloride. S. T.
B o w d e n  and T. F. W a t k in s  (J.C.S., 1940, 1333— 
1334).—Reduction of CPh3-OEt to CHPh3 by HC02H 
(measured by rate of evolution of C02 when the solid 
is added to anhyd. HC02H at 100+0-02°) is as 
rapid as that of CPh3-OH, and more complete, whilst 
that of CPh3Cl is complete but slower. A. Li.

a-Dihydro-theelin [-cestrone] from human 
pregnancy urine. M . N. H u f f m a n ,  D. W. M ac-

C o r q u o d a le ,  S. A. T h a y e r ,  E. A. D o is y ,  G. V. S m ith , 
and 0. W. S m ith  (J. Biol. Chem., 1940,134,591—604; 
cf. A., 1940, III, 582).— (Estroneoxime O-carboxymethyl 
ether (+0-5EtOH), m.p. 188° (obtained in quant, yield 
from cestrone, C02H ,CH2,0 ,NH2, HC1, and KOAc in 
boiling P r“OH), is sol. in aq. NaHC03 and hence is 
separable from non-ketonic cestrogens. GEstriol 3- 
monobenzoate, m.p. 225°, is oxidised by AcOH- 
Pb(0Ac)4 apparently to the corresponding dialdehyde. 
A micro-modification of the procedure of Whitman 
et al. (A., 1937, II, 289) is applied to the isolation 
(from urine collected during spontaneous labour and 
delivery) of small amounts of a-dihydrocestrone as its 
di-a-naphthoate. W. McC.

Sulphonated arylstearic acids.—See B., 1940, 
724.

Attempted synthesis of papaverine. J. F.
K e f f o r d  (J.C.S., 1940, 1209).—6-Nitro-3 : 4-di- 
methoxycinnamic acid, new m.p. 286° (decomp.), and 
FeS04-aq. NH3 afford the 6-NH2-compound (I), m.p. 
175—177°, converted by conc. HC1 into Q-.l-di- 
methoxycarbostyril, m.p. 229°. (I) gives (diazo-
reaction) 6-cyano-3 : 4-dimethoxycinnamic acid, m.p. 
273—274°, converted over Br in a desiccator into 
a ¡3 - dibromo- 6 - carboxy -3:4-  dimethoxyphenylpropionic 
acid, m.p. 282°, and cis-a>-bromo-6-cyano-Z: 4-<Zi- 
methoxystyrene, m.p. 155°. Mg veratryl bromide 
could not be prepared. A. T. P.

Synthesis of thyronine. C. R . H a r i n g t o n  and 
R . V. P. R iv e r s  (J.C.S., 1940, 1101—1103).^p- 
0H-CGH4-C02E t and p-CpH^rOMe-KOH-Cu-bronze 
at 150°, then 240°, give Et i-p-methoxyphenoxy- 
benzoate, m.p. 23—24°, converted by N2H4,H20  in 
EtOH at 100° into 4-p-methoxyphenoxybenzhydrazide, 
m.p. 136—136-5° [p-toluenesulphonyl derivative (I), 
m.p. 172—173°]. (I) and (CH2-0H)2-N a2C03 at 160° 
(1 min.) afford 4-_p-methoxyphenoxybenzaldehyde (II), 
m.p. 60-5° (semicarbazone, new m.p. 212—213°).
(II) and hippuric acid give the azlactone, converted 
by H I (d l-7)-Ac20-red  P  into thyronine [4-p-hydr- 
oxyphenoxyphenylalanine] (cf. A., 1927, 961). Its  
Me ester hydrochloride, m.p. 215°, with NH Et2-BzCl- 
C5H 5N yields O'N-dibenzoylthyronine Me ester, m.p. 
132—134°, with NHEt2-C5H5N-p-C6H4Me-S02Cl gives 
~N-p-toluenesulphonylt/njronine, m.p. 141° (after sinter
ing), and with CHCl3-aq. Na2C03-ClC02CH2Ph at 0°, 
then at room temp., affords N-carbobenzyloxythyronine, 
m.p. 105—106°. A. T . P.

Dialkylaminoalkyl furoates and benzoates as 
topical anaesthetics. E. S. C o o k  and C. W. K r e k e  
(J. Amer. Chem. Soc., 1940, 62, 1951—1953).—The 
following are prepared. ¡3-Diethylaminoethyl 2-furo- 
ate hydrochloride, new m.p. 130-4—131-9°, and 
benzoate hydrochloride, new m.p. 125-2—126-2°, and 
hydrobromide, m.p. 119-2—120-2°; y-diethylamino-n- 
propyl 2-furoate hydrochloride, m.p. 132—134°, and 
benzoate hydrochloride, m.p. 110-9—114-9°, and hydro
bromide, m.p. 120—122°; {i-dibutylaminoethyl 2- 
furoate hydrobromide, m.p. 90-9—91-9°, and benzoate 
hydrochloride, m.p. 100-7—104-2°, and hydrobrom
ide, m.p. 113-8—115-8°; y-dibutylamino-n-propyl
2-furoate hydrobromide, m.p. 93-6—95-6°, and 
benzoate hydrochloride, m.p. 98-6— 102-6°, and hydro-
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bromide, m.p. 121-1—124-6°; $-phenylcthylamino-
ethyl 2-furoate hydrobromide, m.p. 119-5—122-5°. The 
products have no or weak anaesthetic properties. M.p. 
are corr. R. S. C.

Bromination of 2-naphthyl benzoate. S. E.
H a z l e t  (J. Amer. Chem. Soc., 1940, 62, 2156— 
2157).—2-C10H,-OBz with Br and a trace of Fe 
powder in AcOH gives l-bromo-2-naphthyl benzoate, 
m.p. 98-5—99-5°, hydrolysed to and obtained from 
1 : 2-C10H GB rO H  (acetate, m.p. 55—56°).

R. S. C.
Kolbe synthesis w ith alkyl-o-xenols. S. H a r 

r i s  and J. S. P i e r c e  (J. Amer. Chem. Soc., 1940, 62, 
2223—2225).—By conversion of o-C6H 4P h -O H  into 
the esters, Fries rearrangement (A1C13), reduction, and 
interaction with C02-K2C03 at 110°, later 225°, are 
obtained 2-hydroxy-5-ethyl-, m.p. 161—164° (acetate, 
m.p. 156—160-5°), -5-n-propyl-, m.p. 137—143-5° 
(acetate, m.p. 148—151°), and -5-n-hexyl-diphenijl-d- 
carboxylic acid, m.p. 131—134°. o-Xenyl acetate, 
m.p. 63—63-5°, b.p. 139—141°/1 mm., propionate, 
b.p. 153—155°/2 mm., and n -hexoate, b.p. 174—177°/
1-5 mm., 2-hydroxy-5-acetyl-, m.p. 167—168-5°, 
-5-propionyl-, m.p. 147-5—148°, and -5-n-hexoyl-di- 
phenyl, m.p. 86—88°, 2-hydroxy-5-ethyl-, b.p. 141— 
143°/1 mm., -5-n-propyl-, b.p. 150—152°/0-9 mm., and 
-5-n-hexyl-diphenyl, b.p. 190—194°/2 mm., are 
described. Bactericidal properties are noted.

R. S. C.
Stereochem istry of diphenyls. L. Compari

son of the interference of a m ethoxyl and hydroxyl
group. R. A d a m s and H. M. T e e t e r  (J. Amer. 
Chem. Soc., 1940, 62, 2188—2190; cf. A., 1939, II, 
547).—1 : 2 : 5-CGH3MeBr-CN, m.p. 54—55°, b.p.
107—110°/3 mm., and H 2S04-H N 0a at <15° give 
&-bromo-5-nitro-m-toluonitrile (I), m.p. 100—103°, con
verted by NH2Ac-NaOAc at 200° into Q-hydroxy-5- 
nitro-m-toluonitrile, m.p. 125—126°, which with boiling 
HCl-MeOH gives 5 : 1 : 6 : 3-N02-CcH2Me(0H)-C02Me, 
m.p. 102—103° (derived acid, m.p. 238—240°). Boil
ing 1 :1  (vol.) H ,S04-H 20  hydrolyses (I) to 5 : 1 : 6 : 3- 
N 02-C6H2MeBr“C02H, m.p. 212—213° (lit., 175— 
176°), the Me ester, m.p. 81—81-5°, of which with
o-C6H4I*OMe and Cu-bronze at 240—250°, later 270°, 
gives 28% of Q-nitro-2'-methoxy-2-methyldiphenyl-4:- 
carboxylic acid (II), m.p. 227—229°, converted by 
40% HBr in'AcOH into the 2'-0H-acid (III), m.p. 
180—181° (brucine, softens a t 169°, m.p. 205°, [<*]£? 
—22-4° in CHC13, and strychnine salt, m.p. 223—227°, 
Md —14-2° in CHCI3). (II), but not (III), is resolved. 
Brucine and (II) in EtOH give only the brucine salt, 
+E tO H , m.p. 145—147°, [a]“  -7 -8° in CHC13, of the 
1 -acid, m.p. 227—228°, [a]“  -7-55° in AcOH, half-life 
215 min. a t 25°, ~11 min. in boiling AcOH; probably 
the Z-base Z-acid a l t  is stabilised by co-ordination with 
the solvent EtOH. The Z-acid is also obtained by 
way of the strychnine, [a]“  —134° in CHC13, and 
cinchonine, [a]“  +140-0° in CHC13, salts. M.p. are 
corr. R. S. C.

Synthesis of hydroxymandelonitrile dibenzo
ates. K. E. H a m lin ,  jun., and W. H . H a r t u n g  (J. 
Amer. Pharm. Assoc., 1940, 29, 357—360).—BzCl 
(slight excess), C5H 6N (1 mol.), and OH-CGH4-CHO
(I) (1 mol.) yield 0- (phenylhydrazone, m.p. 137—138°),

m-, m.p. 48-5—49°, and ^-benzoyloxybenzaldehyde, 
m.p. 90—90-5 (lit. 72°; cf. Kopp, A., 1894, i, 128) 
(phenylhydrazone, m.p. 173—174°), which with satur
ated aq. NaCN and C5H 5N followed by successive 
treatment with BzCl and dil. HC1 afford 0-, m.p. 92— 
92-5°, and m-hydroxymandelonitrile dibenzoate, m.p.
118-5—119-5°, and the ^-isomeride, m.p. 144-5— 
145-5°, respectively. The latter are also obtained 
directly from (I), aq. NaCN (slight exccss), and BzCl 
(2 equivs.) in C6H 5N (2 equivs.). F. 0 . H.

5 : 8-Dibromo-2-naphthoic acid and 5 : 8-di- 
bromo-2-naphthylamine. H. G o l d s t e i n  and K. 
S t e r n  (Helv. Chim. Acta, 1940, 23, 809—817; cf. A.,
1938, II, 99).—5 : 8-Dibromo-2-naphthoic acid (I), 
m.p. 287° [Et ester (II), m.p. 94°], is obtained by the 
gradual addition of Br to (3-C10H 7-CO2H (simplified 
prep, from (3-C10H 7-NH2) in warm AcOH containing 
I  and is purified through the Me ester, m.p. 152°. 
With PC15 or S0C12 it affords the chloride, m.p. 130°, 
which is transformed into the amide, m.p. 242°, and 
anilide, m.p. 217°. (II) and N2H4,H20  in boiling 
EtOH afford 5 : 8-dibromo-2-naphthoylhydrazine (III), 
m.p. 231—235° [Ac derivative, m.p. 306° (decomp.)], 
which yields the corresponding hydrazones with 
COMe2, PhCHO, and ^ -N O ^ ^ -C H O , m.p. >180° 
after softening at 150°, 260°, and 275°, respectively. 
NaN02 and (III) in AcOH yield 5 : 8-dibromo-2- 
naphthazide (IV), m.p. ~112°, transformed by 50%, 
70%, 80%, or 90% H 2S04 exclusively into (I). (IV) 
and the requisite boiling alcohol afford Me, m.p. 168— 
170°, and Et (V), m.p. 155°, 5 : 8-dibromo-2-naphthyl- 
carbamate; (V) and boiling EtOH-conc. HC1 give (I). 
In  boiling glacial AcOH or in boiling C0H 6 with sub
sequent exposure to moist air (IV) passes into s-di- 
5 : 8-dibromo-2-naphthylcarbamide, chars, without 
melting, a t ~300°. With boiling C6H 6 followed by 
NH2Ph, (IV) gives iZ-phcnyl-W-5 : 8-dibromo-2-naph- 
thylcarbamide, m.p. ~238° after shrinking at 228°. 
Successive treatments of carefully dried (IV) with 
boiling Ac20, H20, and EtOH-HCl lead to 5 : 8-iZi- 
bromo-2-naphthylamine, m.p. 105° (yield 80—90%) 
[hydrochloride (VI); picrate, m.p. 221—228°; formyl, 
m.p. 226°, Ac, m.p. 215°, and Bz, m.p. 216°, deriv
atives], also obtained from (V) and boiling AeOH- 
H2S04-H 20. Diazotisation (iso-CsH n -0-N0) of (VI) 
in EtOH-conc. H2S04 gives 1 : 4-C10H 6Br2. M.p. are 
corr. H. W.

5-Nitro-6-methyl-2-naphthoic acid. C. C. P r ic e  
(J. Amer. Chem. Soc., 1940, 62, 2245).—2 : 6 : 1- 
C10H 5Me2*NO2 and boiling H N 03-H 20  give 5-nit.ro- 
6-methyl-2-naphthoic acid, m.p. 258—259°. 1 : 6 : 2 -  
NO2-C10H 5Me-CO2H has m.p. 238—239°.

R. S. C.
Constituents of natural phenolic resin s. XVII. 

Synthesis of l-matairesinol. R. D. H a w o r t h  and 
F. H. S l i n g e r  (J.C.S., 1940, 1098—1101; cf. A.,
1939, II, 122).—O-Benzylvanillin, (CH2-C02Et)2, and 
NaOEt in E t20  afford a non-cryst. product, reduced 
(Na-Hg, H 20 , C02) to meso-txft-di-(4-be?izyloxy-3- 
methoxybenzyl)succinic acid (I), m.p. 203° (pyrolysis 
a t 220° or AcCl does not give the anhydride), con
verted by Ac20  into a  product, m.p. 90—110°, or by 
P20 5-C6H 6 into a substance, m.p. 148°, hydrolysed by 
alkali to a substance, m.p. 129—130°. (I) and boiling
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eonc. HCI-AcOH afíord meso-a.^-di-(i-hydroxy-3- 
methoxybenzyl)succinic acid (II), m.p. 228—229°; 
MeOH-HCl then gives tho Me ester, xn.p. 169— 
170°, but Me2S04-aq. NaOH gives meso-aS-di- 
(3 : 4-dimethoxybenzyl)succinic acid and its Me ester 
(cf. A., 1939, II, 476). (II) and Ac20  afford an oil 
[probably- íra?is-a¡3-di-(4-acetoxy-3-methoxybenzyl)- 
succinic anhydride], which with boiling H20  gives 
d\-a$-di-(4:-acetoxy-, m.p. 129—130°, or with x-HCl 
affords di-c/.p,-di-(á-hydroo;y-3-?nethox¡jbenzyl)succÍ7iic 
acid (III), m.p. 194—195°. (Ill) and stryohnine in 
CHClg give the strychnine salt (IV), + 9H 20, shrinks 
at 145°, m.p. 247°, [a]” —18° in CHC13, and thence 
(NaHCOg) the 1 -acid (V), m.p. 109°, [a]" —47° in 
EtOH. The acid recovered (NaHC03) from the 
mother-liquors from (IV) gives a brucine salt, [a]],5 
—54° in CHCL, and thence the d-acid, m.p. 106—108°, 
Md +40° in EtOH. (V) and Ac20  afford a gum, con
verted by Al-Hg in C6H 8-E t20 -H 20  at room temp, 
into an oil, which with KOH-MeOH, followed by aq. 
HC1 at 100°, gives Z-matairesinol, m.p. 116—117°, 
[a]},0 —46° in COMe2, identical with that from Podo- 
carpus spicatus. Its di-'p-nitrobenzoate, m.p. 95— 
156° (MeOH-CHCl3; solvated) or 157—158° (from 
aq. AeOH), [a]]? +9° in CHC13, is also obtainable from 
natural Z-matairesinol. The d- and ¿/-forms obtained 
similarly are not pure, but yield the respective Me2 
ethers with Me2S04-aq. NaOH. A. T. P.

Constituents of natural phenolic resins. XVIII. 
1 : 2 : 3 :  4-Tetrahydronaphthalene-2 : 3-dicarb- 
oxylic acid and the 1-phenyl derivative. R. D.
H a w o r t h  and P. H. Sl in g e r  (J.C.S., 1940, 1321— 
1327).—Reduction (Na-Hg in hot aq. NaOH) of 
2 : 3-C10H6(CO2H)2 gives acids converted by AcCl into 
a mixture of cis- (I), m.p. 183° (identical with tha t of 
Perkin et al., J.C.S., 1888, 53, 12), and trans- 
1 : 2 : 3 :  á-tetrahydronaphthalene-2 : 3-dicarboxylic an
hydride (II), m.p. 225—226°. Hydrolysis of (I) and
(II) gives respectively the cis-, m.p. 195° (loc. tit.), and 
trans-adá, m.p. 226—227°; the latter is resolved by 
strychnine into the d-, [a]},0 +85-5°, and l-trans-aciás, 
m.p. 182—183°, HL6 -8 5 °  in CHC13 (strychnine salts, 
m.p. 195—240° and 170—180°, respectively). De
hydration (Ac20) of the mixed cis- and Zra?w-acids 
yields only (I), also produced by boiling (II) with Ac20  
for 15 min. Esterification (Fischer-Speier or Ag salt 
method) of the cis- and £r<ms-acids yields Me esters, 
m.p. 68—6S-5° and 44-5—45°, respectively. The 
former ester with EtOH-NaOEt gives the latter. 
Reduction (Al-Hg) of (I) and (II) yields the cis- and 
trans-Zactoii&s, m.p. 133—134° and 156°, respectively, of
2-hydroxymethyl - 1 : 2 : 3 :  4-tetrahydronaphthalene-
3-carboxylic acid, hydrolysis (MeOH-NaOH) and 
acidification of which gives the original lactones with
out change of configuration. Mixed 1-phenyl- 
1 : 2 : 3 : 4 - tetrahydronaphthalene - 2: 3 -dicarboxylic 
acids, m.p. 170—180° (A., 1939, II, 476) [form, m.p. 
218—219° (decomp.), isolable], with AcCl give a 
mixture of 1-phenyl-l : 2 : 3 :4 -tetrahydroiiaphthalene- 
2 : 3 -dicarboxylic anhydrides, A , m.p. 240—241°, B, 
m.p. 155—156°, C, m.p. 171—172°, and D, m.p. 
(crude) 193—199°. Cautious hydrolysis of anhydrides 
A, B, and C gives the acids, A ,  m.p. 236—237°, B, 
m.p. 218—219° (cf. above), and O, m.p. 162—163°,

converted by CH2N> into the Me,, esters, A , m.p.
108—109°, B, m.p.“ 102—103°, and 0, m.p. 113—114°, 
or by AcCl into the original anhydrides. The crude 
anhydride D with CH2N2 gives Me2 esters B  (80%) 
and D (20%), m.p. 127°. With boiling Ac20, an
hydrides B  and O are unaffected, but A  and D yield 
anhydrides C and B, respectively. With MeOH-HCl 
acids A  and C yield the corresponding Me2 esters, but 
B  gives a mixture of esters B  and D. All four esters 
with NaOH or NaOEt yield acid A . I t  is concluded 
that the configurations of tho acids are : A  trans( 1 : 2)- 
trans(2 : 3)-, B cis(l : 2)cis(2 : 3)-, G,\ trans( 1 : 2)cis- 
(2 :3)-, D (unstable) cis(l : 2)trans(2 : 3)-. The rel
ative stabilities of these configurations are discussed. 
Anhydrides A, B, and C are sulphonated by cold conc. 
H2S04, but with A1C13 in PhN 02 yield 3 : 4-benzo- 
1 : 2 :10 : 11 -tetrahydrofiuorenone-l-carboxylic acids, 
A  [¿rorw(10 : ll)ira?w(l : 10)], m.p. 203—204°, B  [c»V 
(10 : ll)czs(l : 10)], m.p. 220—221°, and C [trans- 
(10 : 11)cts(1 : 10)], m.p. 163—164°, respectively. All 
of these with Se yield 3 : 4-benzfiuorenone. On de
carboxylation A  and C yield trans(10 : ll)-3  : 4-benzo- 
1 : 2 :10 : ll-tetrahydrofluoreno7ie, m.p. 161—163°, 
whilst B  gives the cis(10 : ll)-/orm, m.p. 131—134°. 
From these results it is suggested that naturally 
occurring 1-phenylnaphthalene-lignans have the stable 
trans(i : 2)trans(2 : 3)-structure. A. Lx.

Behaviour of oximino- and ¡.sonitro-compounds 
underthe conditions of Van Slyke’s determination 
of amino-nitrogen. M. S o h e n c k  and J . R e s c h k e  
(Ber., 1940, 73, [B], 200—205).—The behaviour of 
acet- (I) and benz-hydroxamic acid (II), and of the 
diketo- (III), oximino-keto- (IV) and -lactam- (V), 
and nitro-keto- (VI), -oximino- (VII), and -lactam- 
hydroxamic acid (VIII) from cholic acid, deoxy- 
bilianic acid oxime (IX), and dehydrocholic acid tri- 
oxime (X) in Van Slyke’s apparatus is studied. 
Except for (I), and NH20H,HC1,, both of which give 
some N00, the gas is largely N> : (II) gives 19%, 
( in )  .17%. (IV) 114%. (V) 128%, (VI) 6 -9 % , 
(VII) 19%, (VIII) 12%, (IX) 23%, and (X) 117% of 
the theoretical for evolution of 1N2 per mol. of hydrox- 
amic acid. This shows the strong influence of position 
and substitution on evolution of N2, which seems 
particularly favoured by N-OH a t C(7). Possible 
explanations of the results are discussed. E. W. W.

Effect of substitution on therm al decomposi
tion of gaseous benzaldehyde.—See A., 1940, I, 
414.

Decomposition of benzylidene diacetate,
o-chlorobenzylidene diacetate, and benzylidene 
dibutyrate.—See A., 1940, I, 414.

Schiff bases from jp-aminothymol. W. T.
S tjm e r fo r d , W. H . H a r t t tn g ,  and G. L. J e n k in s  
(J . Amer. Chem. Soc., 1940, 6 2 , 2082—2083).—4- 
Benzylidene-, m.p. 149°, i-2'-hydroxy- (I), m.p. 170°, 
4-2'-hydroxy-i'-methyl-, m.p. 155°, i-i'-methoxy- (II), 
m.p. 160°, 4A'-hydroxy-3'-methoxy-, m.p. 194°, and
4-3' : 4 '-methylenedioxy-benzylidene-, m.p. 161—162°, 
and 4-cinnamylidene-aminothynxol (O H  ==1), m.p. 
154°, are prepared. • (I) and (II) are antipyretic for 
cats. (I) is not toxic. M.p. are corr. R . S. C.
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Reaction of aldoxim es with diazomethane.
A. F. T h o m p so n , jun., and M. B a e r  (J. Amer. Ckem. 
Soc., 1940, 62, 2094—2096).—Contrary to Forster 
et al. (J.C.S., 1909; 95, 425), the appropriate 
N 02-CflH4-CH:N-0H with CH2N2 in E t20  gives a-o-, 
m.p. 59°, a-m-, m.p. 61°, 13-ra-, m.p. 72°, and cc-p- (I), 
m.p. 101-5°, -nitrobenzaldoxime O-Mc ether together 
with small amounts of the a-o- [hydrochloride, m.p. 
128—132° (lit., 125—134°)], a-m-, m.p. 117°, p-m-, 
m.p. 86—88°, a-p- (II), m.p. 201° (lit., 205°), and 
p-p- (III), m.p. 147—149°, -nitrobenzaldoxime N-ilfe 
ether. The p-#-aldoxime O-Me ether was not obtained. 
The structure of the iV-Me ethers is proved by ready 
acid hydrolysis to the aldehyde and NHMe*OH and 
by conversion of (III) into (II) when melted. CH2N2 
has no effect on (I). Only (I) is formed from the 
oxime, KOH, and Mel in E t20. R. S. C.

Kinetic study of the reaction of acetophenone 
with benzaldehyde.—See A., 1940, I, 414.

Addition of Py-unsaturated alcohols to the 
active methylene group. II. Action of ethyl 
acetoacetate on cinnamyl alcohol and phenyl- 
vinylcarbinol. M. F. C a r r o l l  (J.C.S., 1940, 1266— 
1268; cf. A., 1940, II, 266).—CHPh:CH-CH2Cl (con
venient prep.) and KOAc-AcOH at 90—100° give 
mixed acetates, hydrolysed by 40% aq. NaOH-EtOH 
to CH2:CH-CHPh-OH (I) and CHPh:CH-CH„-OH
(II). CH2Ac-C02Et, (II), and NaOAc at 165°, "then 
a t 185—240°, afford y-phenyl-A“-hexen-e-one (III) 
and cinnamyl acetoacetate and acetate. (I) similarly 
(220°; KOAc) yields cinnamylacetone; no trans
position occurs. (Ill) and KMn04-aq. NaOH give 
a-phenyl-lsevulic acid, also obtained from 
CHBrPlrC0oEt-CH2Ac-C02Efr-KoC03-C0Me2.

A. T. P.
Substances w ith odour of violets. VIII. Syn

thesis of 1 : 1 :  6-trimethyl-3-y-keto-Aa-butenyl- 
eyefoheptene. M. S t o l l  and W. S c h e r r e r  (Helv. 
Chim. Acta, 1940, 23, 941—948; cf. Barbier, A., 
1940, II, 217).—Addition of dihydroisophorone (I) 
followed by LiCl in MeOH to CH2N2 in E t20  gives a 
mixture of ketones which is partly purified through 
the semicarbazones, which are hydrolysed and treated 
with conc. aq. NaHS04, whereby 3 : 3 :  5-trimethyl- 
cj/cioheptanonc (II), b.p. 87—88°/12-5 mm. (semi- 
carbazone, m.p. 192—193°), remains unattacked 
(yield 21%). The NaHS03 compound yields 3 : 5 : 5 -  
trimethylcj/cZoheptanone, b.p. 86—88°/12 mm. (yield 
12%) [semicarbazone, m.p. 196—197° (varies with 
rate of heating); picrate, m.p. 214—215°, of com
pound with aminoguanidine; ^-nitrophenylhydraz- 
one, m.p. 154—155°]. A third product of the change
is the oxide, CII2< ^ J | “ g ^ > C < ^H 2) p

69°/13 mm. (yield tlG%). (II) is converted by NaOEt 
and ¿50amyl formate into 3 : 3 :  5-trimethyl-7-hydr- 
oxymethylenecycZoheptanone, b!p. 108—110°/10 mm., 
oxidised (KMn04 in alkaline solution) to ppS-tri- 
methylpimelic acid, the Th salt of which a t 320— 
350° passes into (I). Anhyd. HCN and a little KCN 
transform (II) into the- cyanohydrin, b.p. 103°/0-2 
mm. (corresponding amide, m.p. 131°), hydrolysed 
and esterified to Me l-hydroxy-3 : 3 : 5-trimethylcyclo- 
heptane-l-carboxylate, b.p. 123—128°/14 mm., which

is converted by S0C12 followed by BaClo at 250°/0-S 
mm. into Me 3 : 3 : 5-trimethyl-'A1-cyclo]ieptenecarb- 
oxylate, b.p. 11S—122°/18 mm. This is hydrolysed 
to solid, m.p. 116—117° (chloride, b.p. 130—131°/18 
mm.), and liquid acids (chloride, b.p. 123—129°/15 
mm.). The two chlorides are catalytically reduced 
(Froschl) to 3 : 3 : 5-tri]nethyl-A1-c,i/c/'oheptenaldeliydo
(III) (semicarbazone, m.p. 172—174°) and the corre
sponding saturated alcohol, b.p. 122—126°/16 mm. 
COMe2 and (III) condense to 1 : 1 :  6-trimethyl-3-y- 
keto-A“-butenylcyc7oheptene, b.p. 157—160°/17 mm. 
(semicarbazone, m.p. 208—209°), which does not 
resemble irone in odour. The cycZoheptane ring is 
not sufficient in itself to give the irone perfume.

H. W.
Substances w ith odour of violets. IX. Syn

thesis of nuclear-methylated hom ologues of 
ionone, 1 : 1 : 3 : 6-tetramethyl-2-y-keto-A“-but- 
enylcyciohexene. L. R tjzicka and H. Schinz 
(Helv. Chim. Acta, 1940, 23, 959—974).—Methyl- 
heptenone (I), purified through the semicarbazone, is 
condensed with Zn and CH2Br-C02E t in C0H 0 to the 
OH-ester, b.p. 130—:132°/12 mm., which is smoothly 
dehydrated by PBr3-C 5H 5N but not by AcOH and 
fused ZnCl2 to nearly homogeneous E t geranate (II), 
hydrolysed to geranic acid (III), b.p. I l l —112°/0-25 
mm. (I) purified through its NaHS03 derivative is 
converted by similar treatment into (II) accompanied 
by a considerable proportion of E t cycZogeranate (IV), 
b.p. 100—101°/12 mm., separated from (II) by using 
its more difficult hydrolysis. (Ill) is transformed by 
S0C12 into the chloride, b.p. 95—105°/0-6 mm., and 
thence the anilide, b.p. 180°/0-2 mm. This(is con
verted by PC15 in C6H 6 into the imino-chloride, which 
gives citral in very poor yield when acted on by 
CrCI2. (Ill) is not successfully cyclised by H2S04 
or H3P 0 4 but is readily converted by HC02H at 100° 
into a-cycZogeranic acid (V), m.p. 104—106° after 
softening at 97°, identical with that obtained by 
treating (IV) with KOH-MeOH at 150—170°. (V) 
is readily converted (Merling’s method, A., 1908, i, 
653) through the chloride, b.p. 87—88°/12 mm., and
o-toluidide, m.p. 150°, into citral. The prep, of Py- 
dimethyl-A^-hepten-'C-one (VI), b.p. 76°/13 mm. 
(semicarbazone, m.p. 161—163°), from (CHoiCMe),, is 
described. The Reformatsky condensation of (VI) 
leads to the OH-ester, b.p. 139—143°/12 mm., trans
formed by PBr3 and C5H 5N in light petroleum 
followed by distillation into E t methylgeranate, b.p. 
116— 121°/12 mm., hydrolysed by KOH-EtOH at 
100° to methylgeranic acid (VII), b.p. 122—125°/0-35 
mm., with about 25% of E t methylcycZogeranate, 
b.p. 105—108°/12 mm., hydrolysed (KOH-EtOH at 
160—170°) to methylcj/cZogeranic acid (VIII), m.p. 
65—70°. The cyclisation of (VII) to (VIII) by 100% 
HC02H a t 100° is described. (VIII) is transformed 
by S0C12 in light petroleum into the chloride, b.p. 
100—102°/14 mm., which gives the o-toluidide (IX), 
m.p. 156—157°, and the anilide (X), m.p. 131—132°.
(IX) and (X) are reduced (Merling) to a mixture of 
a t least two methylcyclocitrals, b.p. 94—97°/12 mm. 
(semicarbazones, m.p. 214—215° and 140—145°), 
which are condensed with COMe2 to 1 : 1 : 3 :  6-tetra- 
methyl-Z-y-lceto-if-butenyl-b.2- or -A3-eyclo^e.rene (XI), 
b.p. 105—108°/0-75 mm,, which is allied by its odour
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to the ionones but not to irone. (XI) gives a non- 
cryst. 2>-bromophenylhydrazone and a phenylscmi- 
carbazone (divisible into fractions, m.p. 130—135° to
165—166°). (XI) is hydrogenated (H2-Pd-EtOAc) 
to the H4-ketone [semicarbazone, m.p. 183—186° (not 
const.)]. H. W.

p-Phenylphenacyl esters. H. E. C a r t e r  (J. 
Amer. Chem. Soc., 1940, 62, 2244—2245).—p -Phenyl- 
phenacyl fi-phenylisobutyrate, m.p. 71—72°, y-phenyl- 
a-methrjl-n-butyrate, m.p. 62—63°, and S-phenyl-$- 
methyl-n-valerate, m.p. 66—67°, are prepared.

R. S. C.
Trimérisation of m esityl vinyl ketone. R. C.

F u s o n  and C. H. M c K e e v e r  (J. Amer. Chem. Soc., 
1940, 62,2088—2091).—A1C13 added to C1-[CH2]2-C0C1 
and s-C6H3Me3 in CS2 at 10° gives mesityl vinyl ketone
(I) (63%), b.p. 99—101°/3-5 mm. ; under other con
ditions at room temp. 25% of (I) and (?) fi-mesityl- 
propiomcsitylene, m.p. 80—81°, are obtained. Hydro
genation (Raney Ni; room temp./2 atm .; EtOH) 
of (I) gives 1 : 3 : 5 :  2-CGH2Me3-COEt [(JV02)2-deriv- 
ative, m.p. 143-5—144-5°]. With Br, (I) gives a(3- 
dibromopropiomesitylene, m.p. 78-5—79-5°, reconverted 
into (I) by Nal. MgMel converts (I) into 1 : 3 : 5 : 2- 
C6H2Me3-COPra, b.p. 120—121°/7 mm. [(A70 2)2-deriv- 
ative, m.p. 133—135°], also obtained by the Friedel- 
Crafts reaction. HC1 adds to (I) giving [i-chloro- 
propiomesitylene, m.p. 46—47-5°. (I) is stable to
heat alone or with Bz20 2 or ascaridole, but with 
K 2C03 in boiling MeOH gives 65—70% of 1 : 3 : 5- 
trimesitoylcyclohexane (II), m.p. 210—212°, with some 
dimeride, m.p. 83—83-5°, and also a trimeride [ ? stereo- 
isomeride of (II)], m.p. 150—151°. 1 : 3 : 5 -
C?H3(C02Me)3 (from the acid and H2S04-Me0H) 
with H2-Raney Ni in dioxan at 175°/2750 lb. gives 
stereoisomeric //¡¡-esters, b.p. 163—164°/2-5 mm. 
(yields a form, m.p. 42—44°). Hydrolysis by boiling 
15% NaOH, interaction with S0C12, and then s- 
C6H3Me3-AlCl3-CS2 gives (II). " R. S. C.

Synthesis of baeckeol. B. A. H em s and A. R. 
T o d d  (J.C.S., 1940, 1208—1209).—Phlorisobutyro- 
phenono and MeI-C0Me2-K 2C03 afford 2-hydroxy- 
4 : 6-dimethoxy-3-methyli«>butyrophenone, m.p.
103—104° [acetate, two forms, m.p. 73° (prisms from 
aq. MeOH at low temp.) and 79—80° (needles from 
hot aq. MeOH or from other form at 75°)], identical 
with baeckeol (cf. Ramage et al., A., 1940, II, 223).

A. T. P.
Phenanthrene derivatives. X. Acétylation of

4-methylphenanthrene. W. E . B a c h m a n n  and 
R. 0 .  E d g e r t o n  (J. Amer. Chem. Soc., 1940, 62, 
2219—2223 ; cf. A , 1938, II, 184).—2- 
C10H 7-[CH2]3-COC1 and SnCl4 in CeH 6 give 4-keto- 
(88%), m.p. 69—70°, converted by MgMel into 4- 
hydroxy-4-methyl-l : 2 : 3 : 4-tetrahydrophenanthrene 
(80%), m.p. 109—110°, which with Pd-C at 310— 
320° gives 4-methylphenanthrene (I) (85%), m.p. 
49—50°. With AcCl and A1C13 in PhNO, at —10° 
this gives 1 -acetylA- (II) (50%), m.p. 84^-85° and 
71—72-5° (picrate, m.p. 142—143°), and 3-acetyl-5- 
methylphenanthrene (III) (15%), m.p. 98—99° (picrate, 
m.p. 107—110°). Structures are proved as follows.
a.-1-Naphthylethyl bromide (prep, from the carbinol by 
P B r 3 in E t20  at —10°), unstable, m.p. 37—40°, with

CHNa(C02Et)2 in EtOH gives an ester, whence by 
hydrolysis and heating at 160—180°
l-CiqH 7-CHMe-CH2-C02H (90%), m.p. 108—110°, is 
obtained. The Arndt-Eistert procedure then yields 
y-l-naphthylvaleric acid (68%), m.p. 78—80°, the 
chloride of which is cyclised (SnCl4-C6H 6) to l-keto-i- 
methyl-1 : 2 : 3 : 4-tetrahydrophenanthrene (IV) (91%), 
m.p. 81 -5—83°. MgMel converts (IV) into a carbinol, 
which with Pd-C at 300—320° gives 1 : 4-dimethyl- 
phenanthrene, m.p. 50—51-5° (lit., 50—51°, 77°) 
[picrate, m.p. 143—143-5° (lit,, 143-5°, 155°)]. Zn- 
Hg-HCl-AcOH-PhMe and dehydrogenation con
vert (IV) into (I). The product from (IV) and 
M gEtBr-Et20  treated with Pd-C at 300—320° gives
4-methyl-1-ethylphenanthrene, an oil (picrate, m.p.
104—106°), obtained also by Clemmensen reduction 
of (II). PhEt, (CH2-C0)20, and A1C13 at <0° and 
then at room temp, give ^-C0H4Et-CO-[CH2]2-CO2H 
(57%), new m.p. 107—109°, reduced (Martin-Clem- 
mensen) to £>-C6H4Et-[CH2]3-C02H, new m.p. 72-5— 
74°, which yields (SOCl2-CsH 5N ; then A1C13-CS2 at 
<0°) l-keto-7-ethyl-l : 2 : 3 : 4-tetrahydronaphthal- 
ene (87%), b.p. 108—110°/0-6 mm. With NaOMe 
and Me2C20 4 in CGH G-N 2 this gives Me \-keto-l-ethyl- 
1 : 2 : 3 :  4:-tetrahydro-2-naphthylglyoxylate (82%), m.p. 
35-5—37°, which with powdered soft glass a t 190— 
200° gives CO and Me 1-keto-l-ethyl-1 : 2 : 3 : 4-tetra- 
hydronapJithalene-2-carboxylnte (85%), b.p. 168—170°/
1-5 mm. Condensation with Na-Br-[CH2]3-C02Me- 
C6H 6 and later hydrolysis by conc. HCl-AcOH gives 
y-l-keto-7-ethyl- (68%), m.p. 74—75-5°, reduced 
(Martin-Clemmensen) to y-l-ethyl-1 : 2 : 3 : -i-telra- 
hydro-2-naphthylbutyric acid (V), m.p. 108-5—110°. 
The Me ester (prep, by CH2N2) of (V) is dehydrogen
ated by Pd-C at 235—255° and then hydrolysed to 
to y-l-ethyl-2-naphthylbutyric acid (90%), m.p. 105-5—
106-5°. Conversion thereof by PC15 in C6H6 into the 
chloride and eyclisation (SnCl4) gives A-keto-Q-ethyl- 
1 : 2 : 3 :  i-tetrahydrophenanthrene (80%), m.p. 52-5— 
53-5°, whence MgMel and later Pd-C yields 5-methyl-
3-ethylphenanthrene [picrate, new m.p. 113-5—115°; 
s-C6H3(N02)3, new m.p. 127—128°, and 1 : 2 : 4 : 6- 
C6H2Me(N02)3 compound, m.p. 78—79-5°], also 
obtained by reduction of (III). R. S. C.

Biochem istry of filamentous fungi. VI.
M ycelial constituents of Oospora sulphurea- 
ochracea. Trimethylsulochrin and its fission  
products. H. N is h ik a w a  (Bull. Agric. Chem. Soc. 
Japan, 1940, 1 6 , 97—99; cf. A., 1940, II, 92).— 
Repeated methylation (Me2S04) of sulochrin [Me 
2 : 6 :4'-trihydroxy-6'-methoxy-4-methylbenzophen- 
one-2'-carboxylate] yields trimethylsulochrin (I), m.p. 
157°, which with conc. H2S04 at 100° (bath) gives di- 
methyl-p-orsellinic acid and Me dimethyl-a-resorcyl- 
ate. Hydrolysis (KOH-MeOH) of (I) yields
2 : 6 : 4 ' :  6'-tetramethoxyA-methylbenzophenone^'-carb- 
oxylic acid, m.p. 194°. J . N. A.

Lignin and related compounds. XLVIII. 
Identification of vanillin and vanilloyl m ethyl 
ketone as ethanolysis products from spruce 
wood. L. B r ic k m a n , W. L. H a w k in s ,  and H . 
H ib b e r t  (J. Amer. Chem. Soc., 1940, 6 2 , 2149— 
2154; cf. A., 1940, II, 254).—Separation of vanillin 
and vanilloyl Me ketone [4-hydroxy-‘¿-methoxyphenyl



sv  (m) ORGANIC CHEMISTRY. 349

Me diketone] (I) from the ethanolysis products from 
spruce wood by methods involving distillation and 
fractionation of 2 : 4-dinitrophenylhydrazones is de
tailed. (I), m.p. 72—73°, b.p. 125°/0-2 mm., gives a 
quinoxaline derivative, m.p. 162—163°, mono-, m.p. 
215—216°, and di-semicarbazone, m.p. 241°, and 2 : 4- 
dinitrophenylhydrazone, m.p. 226—227° (Me etliar, 
m.p. 194—195°). 3 : 4 :  l-(OMe)2CGH3-COMe, 
HC02Et, and Na wire in C0H 6 give veratroylacetalde- 
Jiyde, an oil (Na sa lt; 2 : ‘i-dinitroplienylhydrazone., 
m.p. 189—190°). Addition of 3 : 4 :1- 
OMe-CGH3(OH)-CO-CHMe-OH to CuS04 in aq. C5H 5N 
at 100° gives (I), but other methods of synthesis 
failed. (I) may form one member of an oxidation- 
reduction system functioning in plant respiration.

R. S. C.
Preparation of 4 : 4/-dicyanodiplienyl and di

phenyl diketones. (M isse s )  C. d e  M i l t  and M. 
S a b t o r  (J. Amer. Chem. S oc., 1940, 62, 1954—1955). 
—(p-CN'CGH4)2 [obtained in 66% yield from neutral
ised (i?-N2Cl-C6H4)2 (1 mol.), NiCl3 (1 mol.), and KCN 
(4 mols.)] with MgRCl gives ketimine hydrochlorides, 
hydrolysed by boiling, very dil. AcOH to 4 : 4'-di- 
benzoyl-, m.p. 218° (dioxime, m.p. 247°), -di(plienyl- 
acetyl)-, m.p. 208—210° (dioxime m.p. 202—205°), 
and -dipropiomil-diphenyl, m.p. 163—165° (dioxime, 
m.p. 226—229°). R. S . C.

Substances with odour of violets. VII. Syn
thetic problems in the irone series. Synthesis of 
3 : 5 : 5-trimethylcycioheptanone. L. R u z ic k a ,  
H. S c h in z , and C. F. S e i d e l  (Hclv. Chim. Acta, 1940, 
23, 935—941; cf. A., 1935, 672).—Addition of di- 
hydroisophorone and isoamyl formate to NaOEt 
under E taO yields hydroxymethylenedihydroi'sophor- 
one, b.p. 99—101°/13 mm., converted by successive 
oxidation with KMn04-N a0H , esterification with 
conc. H2S04 and MeOH, and reduction by Na in abs. 
EtOH into fi88-trimethylhexane-a£-diol, b.p. 150°/12 
mm. This is converted by HBr at 120—130° into the 
corresponding dibromide, b.p. 135°/12 mm., which 
gives the dinitrile, b.p. 144—145°/0-3 mm. The dry 
Tli salt of the dicarboxylic acid when distilled in a 
vac. yields 3 : 5 : 5-trimethylc?/cZohcptaiione, b.p. 
87°/ll mm. (semicarbazone, m.p. 187—189°; p-nitro- 
phenylhydrazone, m.p. 153—154°; picrate, m.p.
212—213°, of the aminoguanidine compound).

H. W.
[Attempted] synthesis of Wieland’s C13H 20Ofi 

acid from bile acids. S. K. R a n g a n a t h a n  (Cur
rent Sci., 1940, 9, 276—277; cf. Wieland et al., A., 
1933, 609; Baker et al., ibid., 935).—E t aconitate, 
CH2(C02E t)2, and a trace of EtOH-free NaOEt (no 
solvent) give E t 7i-butane-aa[3yS-pentacarboxylate, 
b.p. 195°/3 mm., hydrolysis < and decarboxylation of 
which affords meso- (I), m.p. 189°, and dl-, m.p. 236°, 
-butane-apyS-tetracarboxylic acid. The E t ester, 
b.p. 180°/2 mm., of (I) is cyclised to E t3 cycZopentan- 
one-2 : 3 : 4-tricarboxylate, b.p. 171°/2 mm. (hydro
lysed to c?/dopentanone-3 : 4-dicarboxylic acid), the 
K derivative of which with CHMeBr-[CH2]2-C02E t 
(excess) yields E t y-2-keto-l : 4 : 5-tricarbethoxy- 
cj/cZopentylvalerate (II), b.p. 218°/2 mm. Attempted 
hydrolysis, with or without decarboxylation, of (II) 
was unsuccessful. E t p-methylbutane-aPyyS-penta-

carboxylate, b.p. 207°/3 mm., affords p-methyl- 
butane-aPyS-tetracarboxylic acid, m.p. 193° (an
hydride, m.p. 187°), the E t ester, b.p. 186°/2 mm., of 
which is cyclised to E t3 3-methylcycZopentanone- 
2 : 3 :  4-tricarboxylate, b.p. 176—178°/2 mm.

A. Li.
Asym m etry of the aliphatic nitro-group. 

Resolution of 9-nitro-2-benzoylfluorene. F. E.
R a y  and S. P a lin c m a k  (J. Amer. Chem. Soc., 1940, 
62, 2109—2113).—The aci-form (I) of 9-nitro-2- 
benzoylfluorene is resolvable only when the lone pair 
of electrons on C(9) is co-ordinated with a solvent mol. 
The K  salt, prepared (83—88%) from 2-benzoyl- 
iluorene, KOEt, and E tN 03 in Et011-Et20 , is stable 
when dry, but in solution gives 2-benzoylfluorenone
(II) and H N 02, and with aq. acid gives (I), yellow, 
m.p. 80—84° (decomp.). In  boiling EtOH (I) gives 
a red dimeride, 9 : 9'-dinitro-2 : 2'-dibenzoyl-9 : 9'-di- 
fiuorenyl (III), m.p. 135—137°. The menthyl ester 
of (I) is obtained as an oil, [a]£4 —218° in EtOH, 
containing EtOH, removal of which causes decomp, to 
menthol, (II), and (III). The K salt gives the brucine 
salt, +  EtOH (IV), sinters at 160°, m.p. 175—185° 
(decomp.). When this is treated with KOH-EtOH, 
the freshly prepared mixture has [a]D —65°, changing 
in 30 hr. to the [a]D of brucine; the difference (18°) is 
the approx. [a]D of the ion of (I). When aq. KOH is 
used, racemisation occurs at once and there is no 
change in a. When KOAc-EtOH is added to (IV), 
there is an immediate change in [a], probably due to 
replacement of the co-ordinated EtOH by KOAc; 
later the inactive K  salt is pptd. Dil. HC1 at —10° 
ppts. inactive (I) from (IV), but in AcOH (IV) gives 
[a]], +5-54° -> —4-04° in 0-5 hr.; probably active (I) 
exists temporarily, co-ordinated with AcOH. With 
Br-CHC13, (IV) gives an active bromide, which rapidly 
racemises and decomposes. Kinetic studies show 
that racemisation and decomp, of (IV) occur simul
taneously in CHC13 or BuOH (co-ordinates), but in 
C5H 5N racemisation at first occurs alone. 9-Nitro- 
2 : 7-dibenzoyifl.uorene (V), m.p. 194—195°, gives a 
K  salt, solvent-free and -f-BuOH, and thence a brucine 
salt, [a] -f-67° in CHC13, +78° in C5H 5N, unchanged 
for 2 hr. (later decomp.), the symmetry of (V) account
ing for absence of resolution. Prep. (Friedel-Crafts) 
of (V) gives also some (?) 2 : 3-dibenzoylfluorene, m.p.
119—120°. R . S. C.

Synthesis of cis- and ira/is-17-equilenone.
W . E. B a c iim a n n  and A. L. W il d s  (J. Amer. Chem. 
Soc., 1940, 62, 2084—2088; cf. A., 1940, II, 225).— 
Equilenin derivatives are named on the basis of 
equilenane for (I). 1-Keto-l : 2 : 3 : 4-tetrahydro- 

phenanthrene (improved prep.), 
H2c mo CH2 Me2C20 4, and NaOMe in C6H 6-  

/ \ | / \  N2 give Me 1-keto-l : 2 : 3 : 4- 
H2C 0 CH2 tetrahydrophenanthrene-2-glyoxyl- 

/ , \  /C H -C H a ate, ? dimorphic, m.p. 90—91° 
^  and 106—108°, which in pre

sence of powdered glass at 
(1, 180—200° gives Me 1 -keto-

1 : 2 : 3 :  4-tetrahydrophenanthr- 
ene-2-carboxylate, m.p. 88—90° after softening. With 
MeOH-NaOMe and Mel in boiling C6H c this gives 
Me l-keto-2-methyl-l : 2 : 3 : 4-tetrahydrophenanthrene-
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2-carboxylate (I), m.p. 79-5—80-5°, which by the 
Reformatsky reaction gives ilfe2 1 -hydroxy-2-methyl- 
1 : 2 : 3 : 4 - tetrahydrophenanthrene - 2 - carboxylate -1 - 
acetate, m.p. 131—133° (with 40% KOH gives 1-keto- 
2-methyl-l: 2 : 3 :  4-tetrahydrophenantlirene). De
hydration then yields &nti-2-carboxy-2-methyl- 
1 : 2 : 3 :  44etrahydro-l-phena7ithrylideneacetic acid (II), 
m.p. 220—221° [Me2 ester (III), m.p. 110—1110], and 
the anhydride, m.p. 188-5—189-59, of the si/».-acid. 
Boiling Na0H -M e0H-H20  converts (III) into the
2-Me1 ester, m.p. 197—199°, which with KMn04-  
H20-C 6H 6 at 0° gives (I), thus proving that the Me 
has not migrated. 2% Na-Hg in H20  reduces the 
K  salt of (II) to 2-mcthyl-l : 2 : 3 : i-tetrahydrophen- 
anthrene-2-carboxylic-l-acetic acid, stereoisomeric a-, 
m.p. 228—229° [i¥e2 ester (IV), m.p. 106—107°], 
and ß-form (V), m.p. (-f solvent) 160—165° (gas), 
(anhyd.) 182—183°. With Na0H-M e0H-H„0, (IV) 
gives the 2-Mey a-ester, m.p. 133—134°, which yields 
(Amdt-Eistert) Me a-2-carbomethoxy-2-metliyl- 
1 : 2 : 3 :  4-tetraliydrophenanthrene-\-propionate, m.p. 
98—99° [derived dicarboxylic acid (VI), m.p. 213—
213-5°], cyclised by NaOMe-CGII0-N 2 to Me a-dl-17- 
equilenone-16-carboxylate, m.p. 124—125°, sublimes at 
200°/0-4 mm. Boiling conc. HC1-Ac0H-H20-N 2 
then gives a-dl-17-equilenone (VII), m.p. 100—101° 
(incrate, m.p. 109-5—110-5°), obtained also less well 
from (VI) by Ac20  or by pyrolysis of the Pb salt, and 
converted by reduction and dehydrogenation into 
1 :2-q/cZopentenophenanthrene. Similarly, (V) yields 
the 2-Mex ester, m.p. 156—158°, Me $-&\-Yl-equilen- 
one-16-carboxylate, m.p. 134—134-5° (vac.), and ß- 
dl-17-equilenone (VIII), m.p. 188-5—189-5° (vac.). 
(VII) and (VIII) do not induce oestrus in 0-5-mg. 
doses. R. S. C.

Steroids and sex horm ones. LX III. At
tempted synthesis of cestrogens w ith use of 
aß-diacetylethylene. M. W. G o ld b e r g  and P. 
M ü l l e r  (Helv. Chim. Acta, 1940, 23, 831—840).— 
Contrary to Dane et al. (A., 1937, II, 500), 1-acetyl- 
enyl-1 : 2 : 3 : 4-tetrahydro-l-naphthol (I), b.p. 104°/
0-2 mm., is the sole product of the action of 
CHiC-MgBr (II) on 1-keto-l : 2 : 3 : 4-tetrahydro- 
naphtlialene. Partial reduction (H2-Pd-CaC03-  
EtOH) of it gives 1-vinyl-1 : 2 : 3 : 4-tetrahydro-l- 
naphthol, dehydrated by A120 3 at 160°/high vac. to
1-C10H 7E t (picrate, m.p. 98°). Under identical con
ditions (I) is dehydrogenated to l-acetylenyl-3 : 4-di- 
hydronaphthalene, b.p. 118°/10 mm. 6-Methoxy-l- 
acetylenyl-3: 4-dihydronaphthalene, b.p. 120°/0-1 
mm., obtained by distilling in a high vac. the product 
of the interaction of (II) and l-keto-6-methoxy- 
1 : 2 : 3 : 4-tetrahydronaphthalene, is reduced (H2-  
Pd-CaC03 in EtOH-dioxan) to the vinyl compound, 
which with (:CHAc)„ in abs. C6H 6 at 110—115° forms 
isomeric adducts, C19H220 3, m.p. 174—175° (III) and
107—108°, both of which are reduced (H2-Pd-CaC03 
in  EtOAc) to 7-methoxy-\ : 2-diacetyl-
1 : 2 : 3 : 4 : 9 :10 :11 : \2-octahydrophenanthrene (IV), 
m.p. 127—128°. (Ill) in C6H 6 is cyclised by NaOMe- 
MeOH to 15-metJiyl-15-dehydro-x-norequilenin Me 
ether (V) or (VI), m.p. 116—117°, whereas (IV) yields 
15-methyl-15-d£hydro-x-norcestrone Me ether (VII; R 
— Me), m.p. 181—183° (oxime, m.p. 185—186?), or

its isomeride (VIII). (VII) or (VIII) is hydrolysed 
to 15-methyl-15-dehydro-x-norcestrone, m.p. ~180°, or

(V.)

ö

Me-
(VI.)

(VIII.)

0
its isomeride [(VII) and (VIII) with R  =  H] which 
has oestrogenic activity. H. W.

Steroids and sex horm ones. LXIV. Prepar
ation of D-homodihydrotestosterone. M. W.
G o l d b e r g  and R. M o n n ie r  (Helv. Chim. Acta, 1940, 
23, 840—845).—3-Zro?w-Acetoxy-D-homoandrostan- 
17a-one is reduced (II2- P t0 2 in AcOH at room temp.) 
to D-homoandrostane-3-tva,ns-ltIa,-diol 3-acetate, m.p. 
160—167° (mixture of cis-trans isomerides a t C<17a)), 
which with BzCl in C5H 5N affords the 17a-benzoate, 
m.p. 201—202°. This is hydrolysed by KHC03 in 
MeOH to T>-honwandrostane-3-tTCbns-17!i-diol 17a- 
benzoate, m.p. 230—233°, oxidised (Cr03 in AcOH) 

f-.Tr to D-homoandrostan-17a-ol-3-o?ie 
Me 17a-benzoate, m.p. 194—195°, 

hydrolysed (KOH-MeOH) to D- 
horhoandrostan-17a,-ol-3-o7ie (D- 
homodihydrotestosterone) (I), m.p.
187—189°. All m.p. are corr. 
(vac.). The physiological activ
ity  of (I) is equal to that of di-

hydrotestosterone. H. W.
Constituents of the adrenal cortex and related 

substances. XL. 17-fsoDeoxycorticosterone.
C. W. S h o p p e e  (Helv. Chim. Acta, 1940, 23, 925— 
934).—A4-Pregnene-17(3 : 20 : 21-triol-3-one is con
verted by Ac20  and C5H 5N at room temp, into the 
20 :21 -diacetate (I), m.p. 170—172° and, after re-

CO-CEL-OAc

(II.)

solidification, m.p. 193—194°. With Zn dust in boil
ing C5H 5N, (I) gives 17-iso deoxycorticosterone acetate
(II), m.p. 137—13S°, [a]« -2 1 °± 3 °  in COMe2, 
whereas in boiling PhMe a polymorph (III), m.p. 
174°, [a]" -2 6 °± 2 ° , [a]ij61 -3 2 °± 2 °  in COMc2, is 
produced. (II) or (III) is transformed by boiling 
conc. HCl-EtOH followed by acétylation into deoxy
corticosterone acetate, m.p. 159—161°, [a]^ -f-182°± 
4°, [a]|5ei + 2 2 1 ° i3 °  in EtOH, and hydrolysed by 
KHC03 in aq. MeOH a t room temp, to isodeoxy
corticosterone, m.p. 179—181°, [a]È6 — 6°±2°, [a]J501 
—9°±2° in abs. EtOH, oxidised by HIO,, in aq. MeOH 
a t 20° to VAO-3-ketoœtio-^-cholenic acid (IV), m.p. 
194—196°, [«]« +47-5°±2°, [a]J»G1 + 54°±3° in 
COMe2 [Me ester (V), m.p. 115—116°, [a]Ls +36°±2°,
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[«]moi +46°,±3° in COMe2], Isomérisation does n o t 
occur when (IV) is heated with conc. HCl-AcOH 
(1 : 9) a t 100° or when (V) is boiled with KOH- 
MeOH. M.p. are corr. H. W.

Nature of the by-product in the synthesis of 
vitam in-/^. M. T ish le r, L. F. F ieser, and N. L. 
W e n d le r (J. Amer. Chem. Soc., 1940, 62, 1982— 
1991).—The by-product isomeric with 2-metliyl-3- 
phytyl-1 : 4-naphthaqùinol (I) (A., 1939, II, 513; 
1940, II, 96) is 2-methyl-2-phytyl-2 : 3-dihydro-l : 4- 
naphthaquinone (II). Figures given in parentheses 
below are log Emo].. Variations in the synthesis lead 
to 15—24% of (I) and 20—22% of (II). (II) is not 
formed from (I) (cf. loo. cit.), since >90%  of (I) is 
recovered after heating with H 2C20 4 in dioxan for 
34 hr. a t 75°. (II) is insol. in Claisen’s alkali, does 
not reduce AgNOs-EtO H, gives neither the Furter- 
Meyer nor the Craven test, absorbs ~ 2  H2 in presence 
of PtOa, absorbs Br in CC14, does not react with 
CH2N2," MgMeBr at 180°, AlBr3, or various other 
reagents, and is unchanged by HCl-AcOH at 100°. 
I t  gives a 2 : ‘k-dinitrophenylhydrazone, m.p. 107— 
108°, is pyrolysed (best) in boiling decahydronaphthal- 
ene and N2 to vitamin-.K'j (5%) and 2-methyl-l : 4- 
naphthaquinol (10%), and has absorption max. at 
253 (3-97) and 300 m[A. (3-27). I t  is oxidised by 
Pb(OAc)4 or Se02. W ith Cr03-Ac0H at 60—70° it 
gives 2-methyl-2 : 3-dihydro-l : é-naphthaquinone-2- 
acetic acid, m.p. 126°, and OcÇ-trimethylpentadecan- 
P-one (identified as semicarbazone). I t  is reduced by 
Al(OPr^)3-Pr^OH-CCl4-HgCl2 to 1 : i-dihydroxy-2- 
methyl-2-phytyl-l : 2 : 3 : i-telrahydronaphthalene, m.p. 
~40—50° (diacetate, an oil ; bis-2 : 5-dinitrobenzoate, 
forms, m.p. 74—75° and 120° ; 2 active H), dehydrated 
by conc. HCl-AcOH at room temp, to a mixture in
cluding a little 2-CjpH7Me. Vitamin-lK/j with SnCl2 
in boiling HCl-AcOH gives the naphthotocopherol (III), 
b.p. 155° (liquid)/10-5 mm. [p-nitrobenzoate, m.p. 84—  
85° ; absorption max. 246 (4-54) and -~320 mu. (3-6)] ; 
this is oxidised by FeCl3-H 20-M e0H -E t20  to 2- 
methyl -3-y- hydroxy - py - dihydrophytyl -1 : 4 - naphtha- 
quinone (IV) [quinol di- (V), m.p. ~20°, and tri
acetate, m.p. 65°]. 2 : 3 : 1 : 4-C10H4Me2(OH)2,
phytol, and H2C20 4 in dioxan at 75° give 2 : 3-di
methyl - 2 -phytyl- 2 : 3-dihydro-l : 4 -naphthaquino'/ie, 
b.p. 140—150°/10~4 mm. [absorption max. 253 (3-96) 
and ~300 mn„ (3-2) ; consumes 2 MgMel ; absorbs 
4 H  with A1(OPi^)3]. The by-product, C19H20O2, 
m.p. 73° (A., 1940, II, 17) is probably 2-methyl-2-$y- 
dimethylbutenyl-2 : 3-dihydro-l : 4-naphthaquinone ; it 
has absorption max. a t 253 (3-98) and 298 mjx. (3-31) 
[cf. (II)]; its solubility in alkali is ascribed to énolis
ation. The following absorption max. are recorded :
2-methyl-l : 4-naphthaquinol Et^ ether, m.p. 115—116°, 
243 (4-26) and ~320 m u. (3-7); l-hydroxy-4-keto-l- 
phenyl-2 : 3-dimethyl-1 : 4-dihydronaphthalene 
(Crawford, A., 1940, II, 82) 251 (4-07) and 281 mjx. 
(3-91) ; 2-methyl-3-phytyl-, 248 m u. (4-26), and 
2 : 3-diallyl-l : 4-naphthaquinone, .249 mpi. (4-24) ; 
vitam in-i^ 248 m^. (4-24—i-27) in EtOH. (Ill) has 
vitamin-2? activity in 25-mg. and -K  activity in 0-3— ,
0-6-mg. doses (18 hr.); (IV) and (V), have no -K  
activity. (II) has -K  activity in 5 X 10~5-g. doses.

R. S. C.

Pigm ents from sea-urchins and syntheses of 
related compounds. C. K tjroda  arid H. Ohsiiima 
(Proc. Imp. Acad. Tokyo, 1940, 16, 214—217).— 
The spines of Pseudocentrotus depressus (“ Aka-uni ”) 
when treated with mineral acid and org. solvent give 
the pigment spinochrome-Aka, sublimes a t 285—295°, 
identified as 2 : 3 : 5 : 7 : S-penlahydroxy-(>-methyl-
1 : ‘i-naphthaquinone (2 : 3 : 7-ilfe3 ether, m.p. 160°; 
penta-acetate, m.p. 182°). The spines of Heterocentro- 
tus mammilatus and Anthocidaris crassispina give the 
pigments spinochrome-F, m.p. 229°, and -M, m.p. 
193°, respectively. 2 : 3 : 1 : 4-(OMe)2C6H2(OH)2 
with methylmaleic anhydride and AlCl3-NaCl gives 
2 : 3 : 5 :  8-tetrahydroxy-G-methyl-l : 4-naphthaquinone, 
m.p. 230° (tctra-acetate, m.p. 17S—179°; 2 : 3-Me2 
ether, m.p. 117°) ; similarly, (ICH,C0)20  gives 
2 : 3 : 5  : 8-tetrahydroxy-l : 4-naphthaquinone, m.p. 
265° (cf. A., 1939, II, 513) (tetra-acetate, m.p. 207°:
2 : 3- iie 2 ether, m.p. 129°). E. W. W.

Preparation of halogenoaminoanthraquinones,
—See B., 1940, 726.

Application of the diene synthesis to terpenoid 
compounds. Eucarvone and m aleic anhydride.
T. F. West (J.C.S., 1940, 1162—1164).—Eucarvone 
[2 : 4-dinitrophenylhydrazonc, m.p. 152—153° (de
comp.)] with (:CH-C0)20  forms an adduct, C14H-, c0 4, 
m.p. 165—167° (Me2, m.p. 102—103°, and Etz esters, 
m.p. 93—95°). These results invalidate one of the 
arguments used by Goodway and West (A., 1939, II, 
79) to criticise Rydon’s seven-membered ring struc
ture for caryophyllene. F. R. S.

Dehydrogenation. IV. Catalytic dispropor
tionation and dehydrogenation of som e terpenes 
and terpene ketones. R, P. L in s t e a d ,  K. O. A.. 
M ic h a e l is ,  and S. L . S. T h o m a s (J.C.S., 1940, 1139—  
1147)..—-The results of the action of Pd and P t 
catalysts on the compounds are in harmony with the 
known structures and under mild conditions give 
clear evidence of the skeleton structure and the no. 
of double bonds. All the unsaturated substances 
undergo disproportionation into aromatic and satur
ated compounds at comparatively low temp. (140— 
205°), the proportions formed being those predictable 
from the no. of double bonds in the original terpene. 
Limonene gives a mixture of ^-cymene and p-men- 
thane in mol. ratio ~ 2  :0-9 a t 140° (Pt-C). Pinene 
a t 156° with Pt-C  affords equimol. proportions of 
£>-cymene and pinane. Cadinene at 180° (Pt-C} 
yields cadalene and tetrahydrocadinene, but under 
vigorous conditions 1 : 6-C10H 6Me2 is obtained. At 
205° with Pd-C, selinene is converted into eudalene 
and tetrahydroselinene. Pulegone with Pd-C at 175° 
forms menthone and thymol. Carvone is isomerised. 
almost quantitatively to carvacrol. All the com
pounds studied, whether unsaturated or saturated, 
(■with the exception of camphor, which is completely 
resistant), give thek aromatic counterparts with 
elimination of H  at higher temp. F. R. S.

Mutarotation of a-nitrocamphor in chloro- 
benzene solution.—See A., 1940,1, 416.

Triterpene resinols and related acids. IX. 
Oxidation of a-amyradienyl acetate. E. S. Ewen 
and F. S. Spring. X. p-Amyradienol. C. W.
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P ic a r d  and F. S . S p r in g  (J .C .S ., 1940, 1196—1198, 
1198—1202).—IX. Ozonisation of a-amyradienyl 
acetate (I) a t 0° gives a mixture of a-amyrenonyl 
acetate and epi(iso)-a-amyrenonyl acetate (II), 
C32H 50O3, m.p. 199—200°, [a]“  +56° in CHC13, 
which is reduced (Na-CjH^'OH) followed by treat
ment with Ac20  to (I). Ozonisation of (I) at 22° 
affords a mixture containing an amorphous acid 
fraction, (II), and a-amyradionyl acetate, Cq9H fin0 d, 
m.p. 257-258°, [«]» +120° in CHC1,. 3 ° 4

X. Prolonged treatment of [3-amyrenonyl benzoate, 
[«]d +156° in CHC13, with KOH (cf. Beynon et al., 
A., 1938, II, 416; Ruzicka et al., A., 1939, II, 330) 
gives a low-melting [3-amyrenonol, probably con
taminated with an isomeric ap-unsaturated ketone. 
Purification cannot be achieved by crystallisation but 
is effected by acétylation, pure ¡3-amyrenonyl acetate, 
[“]» +116° in CHC13, then being readily isolated. 
Reduction of (3-amyrenonol with Na-EtOH gives an 
addition-réduction compound, C32H 560 2, m.p. 236-5— 
239-5°, and with Na^C5H 11,OH affords a similar com
pound, C35H 620 3, m.p. 238—239° ; with AcaO these 
compounds yield S-amyradienyl acetate. Hydrolysis 
of the latter leads to fi-amyradienol, m.p. 213-5—
214-5°, [a® +319° in CHC13 (ibenzoate, m.p. 250°, 
M b +317° in CHC13), which is oxidised (AcOH- 
Cr03) to {i-amyradienona, m.p. 206—208°. The 
benzoate on reduction with N a-C jH ^O H  and treat
ment with Ac20  gives an acetate, C3SH 620 3, m.p. 
223—224°, which is a mixed crystal containing |3- 
amyradienyl acetate and p-amyrenyl acetate and 
corresponds with the “ dehydro-[3-amyrenjd acetate b ” 
of Simpson (cf. A., 1940, II, 137). F. R. S.

Constituents of Ile len ium  species. IV. The 
compound, m .p. 233—234°, obtained from II. 
tem iifo lium . E. P. C la r k  (J. Amer. Chem. Soc., 
1940, 62, 2154—2156; cf. A., 1940, II, 184).—Rast’s 
method of determining mol. wt. is unreliable in the 
tenulin series. The substance, C16H220 B, m.p. 233— 
234° (A., 1939, II, 435), is really tenulin fi-methoxy- 
ethyl ether, C19H260 6. I t  gives an ethoxyacetyl deriv
ative, m.p. 119°, analysis of which indicates the mol. 
wt. With H 20 2-N a0H -H 20-C0Me2 or KMnO„- 
C0Me2-H 20  it gives an acid, C]9H260 9, m.p. 239° 
(Me ester, m.p. 283°), hydrolysed by boiling, dil. acid 
to OMe,[CH2]2,OH and acetyltenulinic acid, m.p. 239° 
or ( ? anhyd.) 319°. The OH and Ac of tenulin are 
sterically proximate. R. S. C.

Constituents of the leaves of certain Leucaden- 
dron  species. III. Oxidations of leucodrin 
derivatives w ith periodic acid and lead tetra
acetate. W. S. R a p s o n  (J.C.S., 1940,1271—1274).— 
Oxidation of leucodrin Me ether (I) in the lactonic 
form in acid media with either Pb(OAc)4 or H I04 
results in absorption of 2 equivs. of 0  and formation 
of 1 equiv. of CH20 . In  O-lN-NaOH, oxidation of
(I) or leucodrin (II) with excess of H I0 4 leads to 
absorption of 8 equivs. of 0  and gives 1 equiv. of 
CH20  and anisylsuccinic acid in optically active form ; 
with Pb(OAc),j and (I), 15 equivs. of 0  are absorbed. 
Oxidation of leucodrin Me4 ether with Pb(OAc)4 
in alkaline solution affords a monobasic acid, 
C18H260 8 (+ H aO), m.p. 73—76-5°, and the Br-ether 
similarly gives a substance, C18H250 8Br, m.p. 178°

(decomp.). Mutarotation of (II) in aq. or aq.-EtOH 
media has not been observed, indicating tha t the 
lactone ring systems are fairly stable; acidification 
of alkaline solutions of (I) or (II) causes the [a] to 
revert during 80—100 hr. to that of the correspond
ing lactonic forms. Interpretation of the results in 
terms of a full structure for (II) has not been possible 
but the partial structure
2>-OH-C6H4-CH(CH2-CO-0+C5H 80 3-CO-0- is sug
gested. F. R. S.

Hydroxy-lactone from d-pimaric acid. E. E.
F l e c k  and S. P a lk i n  (J. Amer. Chem. Soc., 1940, 62, 
2044—2047).—¿-Pimaric acid (I) and conc. H 2S04 at 
—20° to —30° give a saturated OH -lactone, C20H32O3, 
m.p. 181—182°, b.p 200—250° (bath)/l mm., [ajj? - 4 °  
in abs. EtOH, only partly hydrolysed by NaOH-EtOH 
but converted by KOH-Bu“OH into the correspond
ing acid, +0-66H20, m.p. 150—151°, and anhyd. (Me 
ester, m.p. 156—157°). Known tests are used to 
detect dihydro-i-pimaric and -abietic and Z-abietic (II) 
acid in (I). When freed (method described) from (II) 
but still containing H 2-acids, (I) has m.p. 218—219°, 
Md +75° in abs. EtOH. (I) has never been obtained 
pure. On the assumption that H2S04 converts (I) 
into 50% each of acid and neutral material, and by 
isolation of the latter, it  is shown that >10% and 
>14% of (I) is present in the oleoresin and rosin of 
P. palustris and P. caribæa, respectively. Analysis 
of mixtures of (I) and Z-pimaric acid gives slightly 
high results (within 5—10%) for (I). R. S. C.

Kikyo root. X. Constitution of platycodi
genin. Properties of double linking and oxygen 
atom s of platycodigenin. M. Tsujimoto (J. 
Agric. Chem. Soc. Japan, 1940, 16, 613—620; cf. 
A., 1939, II, 556).—Platycodigenin contains one 
double linking which cannot be reduced catalytically, 
and of the 7 0 , two are present as C02H, and four 
as OH. J . N. A.

Lignin and related compounds. I. Hydro
genation of soft-wood lignin. Y. Hachihama, S. 
Z y o d a i,  and M. U m ezu  (J. Soc. Chem. Ind. Japan, 
1940, 43, 127b).—Lignin (from Picea jezoensis) was 
hydrogenated (NiO catalyst in dioxan; 35—55 hr. 
at 260—270°/95—230 atm.) ; the E t20-sol. products 
included 1 :4  : 3-C6H3Pr(OH)-OMe (I), 1 : 2 : 4 -
C6H3(0H)2‘C02H,o-C6H4(0H)2,and2>-0H'C6H4’C02H.
(I) is an important constituent of soft-wood lignin.

R .T .
Lignin. XXXIV. Formation of vanillin from  

spruce lignin. K. F r e f d e n b e r g ,  W. L autsch , 
and K. E n g l e r  (Ber., 1940, 73, [5], 167—171).— 
Spruce lignin (I), or, better, deresinated spruce-wood 
powder, in 2N -N aO H  with PhN 02 at 160° (3 hr.) 
gives, after removal of PhN02, NH2Ph, and Ph2N20, 
neutralisation and treatment with NaHC03, and 
extraction with C6H 6, vanillin (II) *a 20—25% of 
original (I). Other products include phenols, vanillic 
and veratric acids, AcOH, H2C20 4, and vanillin-5- 
carboxylic acid, m.p. 250° (decomp.); taking account 
of these, 50% of the original (I) is isolated as (II) or 
its breakdown products. Sulphite waste liquor may 
be successfully used as a source of (I) and thus of (II).

E. W. W.
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Esters of 2-furylacetic acid. J. P. R y a n ,  J. 
P l u c k e r ,  tert., and E. D. Amstutz (J. Amer. Chem. 
Soc., 1940, 62, 2037).-—Me, b.p. 87—88°/21 mm., Et, 
b.p. 88°/15 mm., P r“, b.p. 115—116°/34 mm., Pr^, 
b.p. 92—93°/17 mm., Bua, b.p. 110—111713 mm., 
and BuP 2-furylacetate, b.p. 112—113°/21 mm., are 
prepared. R. S. C.

iV'-Aryl-iV-alkylfuramidines. W. M. D e g n a n  
and F. B. P o p e  (J. Amer. Chem. Soc., 1940, 6 2 , 
1960—1962).—Heating 2-furoyl chloride with NH2R 
and dil. KOH (15—20% excess) gives 2-furo-n-propyl-, 
m.p. 39—40°, -n-, m.j). 40—41°, -sec.-, m.p. 122—123°, 
and -tert.-butyl-, m.p. 99°, -n-amyl-, m.p. 31—32°, 
-fi-amyl-, m.p. 48—56°, -^-methyl-sec.-butyl-, m.p. 
68—69°, -isoamyl, m.p. 53—54°, -8-methyl-(3-amyl-, 
m.p. 54—55°, -cydohexyl-, m.p. 108-5—109°, and 
-fi-ethyl-n-hexyl-, an oil, -amide. Addition of the 
appropriate amide and then of NH2R' to PC15 in 
C6H e gives W-phenyl-~N-n-propyl-, m.p. 63-5—64° 
(139—140°), -N-n-butyl-, m.p. 67—68° (141—142°), 
and -’N-cyclohexyl-2-furamidine, m.p. 78-5—79° (174°), 
W-^-phenetyl-^-n-propyl-, m.p. Sl-0—81-5° [(+ H 20) 
78-5—79-5°], -N-n-butyl-, m.p. 65-5—66° [(-¡-H20) 
78-5—79-5°, (anhyd.) 135—136°], -N-sec.-butyl-, m.p. 
52-0—52-5° (132—133°), -'N-n-amyl-, m.p. 61-0—61-5° 
[(+HoO) 75—76°], -N-ll-amyl-, m.p. 75—76° (125-5— 
126-5°), -N-isoamyl-, m.p. 77° (120—121°), -N-8- 
methyl-^-amyl-, m.p. 77° (120—121°), and -N-cyclo- 
hexyl-2-furamidine, m.p. 108—109° (170—171°), N'-p- 
carbethoxyplienyl-~N-n-propyl-, m.p. 86—87° (167— 
168°), -N-n-butyl-, m.p. 75-5—76° (128—129°), and 
-'N-oyclohexyl-2-furamidine, m.p. 114—115° (188— 
189°), N'-a-, m.p. 54-5—55-5° (99—101°), and_N'-|3- 
naphthyl-T$-n-butyl-2-furamidine, m.p. 61-5—62° 
(91-5—92-5°). Figures in parentheses are m.p. of the 
hydrochlorides, ■which are potent local anaesthetics.

R. S. C.
Absorption and fluorescence spectra of di- 

hydroisobenzfurans and isobenzfurans. R.
A d a m s  and M. H. G o ld  (J. Amer. Chem. Soc., 1940, 
62, 2038—2042; cf. A ., 1940, II, 280).—trans-(p- 
C0H4Ph-CH:)2 (I) (modified prep.) and (CH2:CH)2 in 
C6H 6 at 100° give 4 : 5-dixenoylcyclohexene, m.p. 267— 
268°, converted by boiling H2S04-Ac20  into 1 :3- 
dixenyl-4 : 7-dihydroisobenzfuran, m.p. 238—239° [ab
sorption max. 2440 (4-4), 2720 (4-45), 3620 (4-8), 
fluorescence max. 4290, 4845, 4965, and 5160 a .] 
(figures in parentheses are loge), which with B r- 
NaOAc-AcOH gives o-dixenoylbenzene, m.p. 191— 
192°. With K 0H -E t0H -H 20-C 6H 6-Zn dust this 
gives 1 : 3-dixenylisobenzfuran, m.p. 247—249° [ab
sorption max. 2400 (4-4), 2920 (4-6), 3350 (3-95), and 
4360 (4-55), fluorescence max. 5250 a .]. (CH2‘CMe)2 
and (I) yield similarly 4 : 5-dixenoyl-l : 2-dimethyl- 
cyclohexene, m.p. 280—281° (decomp.), 1 : 3-dixenyl- 
5 : 6-dimethyl-isobenzfuran, m.p. 245—247° [absorp
tion max. 2440 (4-4), 2960 (4-6), 3400 (4-0), and 4350 
(4-6); fluorescence max. 5250 a .] , and -4 : 1-dihydro
isobenzfuran, m.p. 239—241° [absorption max. 2450 
(4-4), 2710 (4-45), and 3670 (4-5); fluorescence max. 
4290, 4915, 5025, and 5250 a .] , and 4 : 5-dixenoyl- 
1 : 3-dimethylbenzene, m.p. 218—219°. The following 
absorption (a) and fluorescence max. (6) are recorded.
l-3-Diphenyl-4 : 7-dihydroisobenzfuran (a) 2300 (4-4),

3320 (4-7), 3480 (4-55), (b) 3840 and 4050, and -iso- 
benzfuran 2610 (4-5), 2700 (4-5), 3100 (3-95), and 4150 
(4-45), (b) 4860, 1 : 3-diphenyl-5 : 6-dimethyl-4 : 7-di- 
hydroisobenzfuran (a) 2300 (4-4), 3330 (4-65), and 
3490 (4-5), (b) 3840, 4080, and 4590, and -isobenzfuran
(I) (a) 2490 (4-3), 2580 (4-4), 2690 (4-5), 2770 (4-55), 
3100 (3-95), 4150 (4-4), (b) 4860 a .  The optical data 
indicate existence of free radicals [as (A) and (5)], 
which is confirmed by the absorption of 0 2 by iso- 
benzfurans and by addition of ap-unsaturated CO- 
compounds preceded by a transitory red colour. The

<-‘ •1 m

dimeride of (I) (Guyot et al., A., 1907, i, 76) is probably 
formed by union of 2 mols. of (5). M.p. are corr.

R. S. C.
Condensation products of phenols and ketones.

V. Structure of the dimeric forms of o-iso- 
propenylphenols. W. B a k e r  and D . M. B e s l y  
(J.C.S., 1940, 1103—1106).—Condensation ofm-cresol 
with COMe2 in presence of HC1 gives the dimeride of
4-isopropenyl-m-cresol, which is regarded as 2'-liydr- 
oxy-2 : 4 : 4 : 7 : 4'-pentamethylflavan (I), the E t20  
addition product, C20H24O2,Et2O, having m.p. 76— 
77°. (I) with Ac20  forms 2'-acetoxy-2 : 4 : 4 : 7 : 4'- 
pentamethylflavan, m.p. 108°; it is oxidised (KMn04-  
Ac,0) to 2 : 4 : 4 :  l-tetramethylchroman-2-carboxylic 
acid, m.p. 148—149°. The oxidation and a consider
ation of the mechanism of its formation lead to the 
structure assigned. 2-Hydroxy-5-methylacetophen- 
one, CsH 5N, and o-OMe-CGH4-COCl followed by HC1 
give 2-(2'-methoxybenzoyloxy)-5-methylacetophenoiie, 
m.p. 85°, which with EUCOg affords co-2'-methoxy- 
benzoyl-2-hydroxy-5-meihyiacetophenone, m.p. 106°, 
converted by AcOH-NaOAc into 2'-methoxy-Q-methyl- 
flavone, m.p. 110°. Hydrolysis (HBr) of this com
pound leads to 2'-hydroxy-6-methylflavone, m.p. 255— 
256° (Ac derivative, m.p. 101°). o-OH*CGH4-COMe, 
C5H 5N, and o-OMe-C6H4-COCl give 2-(2'-methoxy- 
benzoyloxy)acetophenone, m.p. 79°, similarly succes
sively converted into o>-2'-methoxybenzoyl-2-hydroxy- 
acetophenone, m.p. 80°, 2'-methoxy- and 2'-hydroxy- 
flavone. The last compound and the 6-Me deriv
ative give mixtures on catalytic reduction.

F. R. S.
Isolation of cannabinol, cannabidiol, and que- 

brachitol from red oil of Minnesota wild hem p.
R. A d am s, D. C. P e a s e ,  and J . H. C la r k  (J. Amer. 
Chem. Soc., 1940, 62, 2194—2196).—Steam-distil- 
lation of marihuana red oil (I) (Adams et al., A ., 1940, 
II, 80), fractional distillation in vac., removal of 
cannabinol (II) as bisdinitrobenzoate (III) (47%) and 
later by pyrolysis with C5H 5N,HC1 at 225—230°/75— 
100 mm., conversion of the non-volatile, alkali-insol. 
part of the residue by 3 : 5 : 1-(N02)2C6H3,C0N3 into 
urethanes, and fractional crystallisation and decomp. 
of the least sol. fraction by NH3-EtO H, gives canna
binol, m.p. 75—76° (corr.), b.p. 185°/0-5 mm. (lit., an 
oil) [3 : 5-dinitrophenylurethane, m.p. 221—222° (de
comp.); p-nitrobenzoate, new m.p. 165—166°; 
m-nitrobenzenesulphonate, new m.p. 127—129°; 
acetate, new m.p. 76—77°]. Ammonolysis of (III)
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gives (II), m.p. 66—67° (corr.) (lit., an oil), [a]” : —125° 
in EtOH. Extraction of (I) with H20  gives que- 
brachitol. R. S. 0.

Structure of cannabinol. I. Preparation of 
an isom eride, 3-hydroxy-6 : 6 : 9-trim ethyl-1-n- 
amyl-6-dibenzopyran [4"-hydroxy-2 : 2 : 5'-tri- 
methyl-6''-ii-amyldibenzopyran ]. R. A d am s,
D. C. P e a s e ,  J. H . C la r k ,  and  B . R. B a k e r .  II. 
Synthesis of two isom erides, 4"-hydroxy-2 :2 :5'- 
trimethyl-3"- and -5"-n-amyldibenzopyran. R. 
A d a m s, C. K. C a in , an d  B . R. B a k e r .  III. Syn
thesis of cannabinol, 6"-hydroxy-2 : 2 : 5'-tri- 
methyl-3"-n-amyldibenzopyran. R. A d a m s, B . R. 
B a k e r ,  a n d  R. B . W e a r n .  IV. Synthesis of two 
additional isom erides containing a resorcinol 
residue. R. A d a m s and  R. B . B a k e r  (J. A m er. 
C hem . S oc ., 1940, 62, 2197— 2200 , 2201— 2204, 
2 2 0 4 — 2207, 22 0 8 — 2 2 15).— I. o-C eH 4B r-C 0 2H  (I), 
m -C 6H 4(O H )2 (II), C u S 0 4, and  aq. NaOII g iv e  
4 " -h yd roxyd ib en zop yron e  (num bering  a s A) (52% ), 

. new. m .p . 247° (M e other,5 G' 6 5 , , o0 vO y— \  new m.p. 143 ; acetate, m.p.
~  \  A" 177°), converted by MgMel

3 ' \  /  5- in  to  4"  - hydroxy -'2:2-dim ethyl-
C H j-0  dibenzopyran (40% ), m .p .

12S° (acetate, m.p. 96°).
Orcinol and (I) similarly

give 4"-hydroxy-6"-mctJiyldibenzopy rone, softens at 
143°, m.p. 150°, and 4"-hydroxy-2 : 2 : 6"-trimethyl- 
dibenzopyran, m.p. 144° (acetate, m.p. 85°). 4: 2: 1-
CgHjMeBrCOoH (IV) and (II) give 4 ''-hydroxy-
5' : 6" -dimethyldibenzopyrone, m.p. 311° (block) 
(acetate, m.p. 175—176°). Orcinol and (IV) give 
4" - hydroxy - 5' - methyl - 6" - n - amyldibenzopyrone (V) 
(25%), m.p., 206° (acetate, m.p. 126°), smd 4"-hydroxy- 
2 : 2 :  5'-trimeihyl-6"-n-amyldibenzopyran (VI), m.p. 
83° [acetate (VII), m.p. 62°; p-nitrobenzoate, m.p. 92°; 
m-nitrobenzfMesulphonate, m.p. 118°]. The orient
ation of (V) and (VI) depends on non-identity with 
cannabinol (see below).

II. 7-Hydroxy-4-methylcoumarin and BuaC0Cl in 
boiling C5H 5N give the 1-valeroxy-compound, m.p. 
75—76°, which with A1C13 at 80° and later 150° gives 
7-hydroxy-8-n-valeryl-4.-methylcoumarin, m.p. 98—103°, 
which in 16% aq. NaOH-N2 gives 2 : 6-dihydroxy- 
valerophenone, m.p. 85—86°. Zn-Hg-HCl-H20 -  
EtOH then gives 2-n-amylresorcinol (VIII), m.p. 55— 
56°, but in absence of EtOH the BuCO is eliminated.
(IV), (VIII), aq. NaOH, and CuS04 give 4"-liydroxy- 
5'-methyl-3"-n-amyldibenzopy rone, m.p. 238—239° 
(decomp.), converted by MgMel into 4"-hydroxy- 
2 : 2 : 5'-trimethyl-3"-w-amyldibenzopyran, m.p. S7-5— 
88-5° [p-nitro-, m.p. 120—121°, and thence (H2- P t0 2; 
EtOH ; 2—3 atm.) p-amino-benzoate, m.p. 165-5—
166-5°; m-nitrobenzenesulphonate, m.p. 122-5—123°; 
acetate, an oil]. 4-?i-Amylresorcinol and (IV) give 
similarly 4"-hydroxy-5‘-methyl-5"-n-amyldibenzo- 
pyrone, m.p. 226°, and 4"-hydroxy-2 : 2 : 5'-trimethyl- 
5"-n-amyldibenzopyran, m.p. 86—88° [acetate (IX), 
m.p. 68—69°; 4"-m-nitrobenzenesulphonate, m.p.
100—101°; j)-nitrobenzenesulphonate, an oil]. Simil
arity in the absorption spectra of (VII), (IX), and 
cannabinol acetate confirms the dibenzopyran structure 
of cannabinol.

, III . Menthone, (IV), NaOEt, and Cu(0Ac)2 in boil
ing EtOH give 6"-keto-4" : 4"-dimethyl-3" : 4" : 5" : 6"- 
tetrahydrodibenzopyrone, m.p. 145—146°, ?t-C6Hn -CHO
(X), COMe2, and 10% NaOH give 
COMe-CH:CH-C5H u -?j (46%), b.p. 124—125°/32 mm., 
which with CH2(C02Et)2 and NaOEt-EtOH gives an 
ester, converted by hydrolysis (KOH) and heating 
in HCl into 5-n-amylcyclohexane-l : 3-dione (XI), m.p. 
70—71°, also obtained from olivetol by H2-Raney Ni 
in aq. NaOH at 125°/2800 lb. (XI), . (IV), and 
NaOEt-Cu(OAc)2-EtO H  give 6"-keto-5'-methyl-4"-n- 
amyl-3" : 4" : 5" : &'-tetrahydrodibenzopyrone (78%), 
m.p. 95—96°, deliydrogcnated^ by S at 250° to 
6"-hydroxy-o’-methyl-4"-^-amyldibenzopyrone (34%), 
m.p. 186°, which with MgMel affords cannabinol 
[6''-hydroxy-2 : 2 : 5 '-trim ethyl-4 " -w-amyldibenzo
pyran], m.p. 76—77°. Commercial (X) contains 
CHEt2*CHO and leads by the above methods to 5-ar 
etliyl-n-propylcydohexane-l : 3-dione, m.p. 104—105°, 
6"-JcetO-5'-methyl-4"-cc-ethyl-n-propyl-3" : 4 '' : 5" : 6"- 
tetraliydrodibenzopyrone, m.p. I l l —112°, 6"-hydroxy- 

-methiyl-4"-a-ethyl-n-jjropyldibenzopyrone, m.p. 217— 
218° (acetate, m.p. ,128—130°), and 6"-hydroxy- 
2 : 2 :  5' -trimethyl -4" - a - ethyl - n - propyldibenzopyran, 
m.p. 133—134° (acetate, m.p. 103°; p-nitrobenzoate-, 
m.p. 171°).

IV. 4-n-Amyldihydroresorcinol (prep, by H2-Raney 
Ni a t 125°/2800 lb.), m.p. 67°, (IV), NaOEt, and 
Cu(O A c)2 in EtOH give 6"-keto-5'-methyl-3" - (XII) 
(20%), m.p. 97—99°, and -5"-n-amyl-3" : 4" : 5" : 6"- 
tetrahydrodibenzopyrone (XIII) (33%), m.p. 65-—66°, 
separated by solvents. Reactions below show (XII) 
and (XHI) to be equilibrated by acid or alkali. When 
(XII) or (XIII) is treated with Br-CHC13 and the pro
duct is heated in quinoline a t 200°, 6"-hydroxy-5'- 
methyl-3"- (XIV), m.p. 176—177°, and -5"-n-amyl
dibenzopyrone (XV), m.p. 182—183°, respectively, are 
obtained. (XIV), but not (XV), is obtained also by 
S at 250—255°. MgMel converts (XV) into 2 ':  6'-di- 
hydroxy-5-meihyl-2-ci-hydroxyisopropyl-3' -n-amyldi- 
plienyl, m.p. 103—104°. With N-NaOMe and Me2S04,
(XIV) or (XV) gives 6"-methoxy-5'-methyl-3"-n-amyl- 
dibenzopyrone (XVI), m.p. 96°, and with CH2PhCl- 
NaOMe-MeOH either gives 6"-benzyloxy-5'-methyl- 
3"-n-amyldibenzopyrone (XVII), m.p. 121—121-5°, 
hydrolysed by boiling conc. HCl-AcOH to (XIV). 
However, by condensation by K2C03 in COMe2 (XIV) 
and (XV) give distinct derivatives, (XV) thus yielding 
Q"-methoxy- (XVIII), m.p. 45—46°, and 6"-benzyloxy- 
.5'-methyl-5"-n-amyldibenzopyrone (XIX), m.p. 86°. 
Q"-Benzenesulphonoxy-5'-metliyl-3"-, m.p. 103—104°, 
and -5"-n-amyldibenzopyrone, m.p. 139°, are obtained 
by PhS02Cl in boiling C5H 5N. If crude mixed (XII) 
and (XIII) are subjected to Br-quinoline, 37% of
(XV) is readily isolated and the mother-liquors yield 
23% of (XVII). MgMel converts (XVI) in boiling 
E t2O-C6H 0 into a carbinol, dehydrated by anbyd. 
MgS04 in boiling C6H 6 to &"-methoxy-2 : 2 : 5'-tri
methyl-3"-n-amyldibenzopy ran (XX), m.p. 75—-76°. 
(XVII) gives similarly 6"-banzyloxy-2 : 2 : 5'-trimethyl- 
3"-n-amyldibenzopyran (XXI), m.p. 74—75°, by way 
of 2'-hydroxy-6'-benzyloxy-5-mcthyl-3’-n-amyl-2-a-hydr- 
oxyisopropyl-3-n-amyldiphenyl, m.p. 73—74°, which 
with Me2S04-K 0H -M e0H  gives 6'-benzyloxy-2'-meth- 
oxy-5-methyl-3'-n-amyl-2-\sopropenyldiphenyl, m.p.
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70—77°. Hydrolysis of (XX) by HBr-AcOH or of
(XXI) by conc. HCl-AcOH gives 6"-hydroxy-2 : 2 : 5'- 
trirnethyl-3''-n-amyldibenzopyran, m.p. 02—63° (acet
ate, m.p. 72—73°; ]>nitrobenzoate, m.p. 144°). MgMel 
converts (XVIII) and (XIX) into 6'-hydroxy-2'-meth- 
oxy- (XXII), m.p. 102—103°, and -2'-benzyloxy- 
(XXIII), m.p. 106-5—107-5°, -5-methyl-2-a-hydroxyiso- 
propyl-3'-n-amyldiphenyl. 48% HBr-C0H„ cyclises 
(XXIII) to 6"-benzyloxy- (XXIV), m.p. 67—68°, and
(XXII) to 6"-methoxy-2 : 2 : 5'-trimethyl-5"-n-amyl
dibenzopyran (X.'XV), b.p. 182°/3 mm. 
^-NO2-C0H4-COCland (XXIII) inC5H BN give 2'-benzyl
oxy - 6' - p -mtrobenzyloxy - 5 - methyl - 3' - n- amyl - 2 -isopro- 
penyldiplienyl, m.p. 100—101°. Hydroxy-2 : 2 : 5'- 
trimethyl-5"-n-amyldibenzopyran, b.p. 203—205°/3 
mm. (p-nitrobenzoate, m.p. 129—130°), is obtained 
from (XXIV) by HCl-AcOH or from (XXV) by 
HBr-AcOH. M.p. (all parts) are corr. R. S, C.

Structure of cannabidiol. V. Position of the 
alicyclic ethylenic linkings. R. A d a m s, H. W o l f f ,  
C. K. C ain , and J. H. C la r k  (J. Amer. Chem. Soc., 
1940, 6 2 , 2215—2219; cf. A ., 1940, II, 304).—Hydro
genation (P t02) of cannabidiol Me2 ether (I) in EtOH 
gives dihydrocannabidiol Me2 ether (II), b.p. 158-161°/2 
mm., [a]“  —133° in 95% EtOH. Addition of 
?/i-C6H4(OH)2 and then of pulegone to LiBua in 
E t20-N 2 gives a partly dehydrated carbinol, con- 
vertedjby KH S04 at 140° into 2-3'-methyl-6'-isopropyl- 
idene-A1:2-cvdohexenylresorcmol Me2 ether (III), m.p. 
75—76°, [a]p +56° in 95% EtOH, which -with 
H2-P t0 2 in EtOH (or by partial hydrogenation in 
AcOH) gives 2 : 3'-methyl-6'-isopropylidenecyclohexyl- 
resorcinol Me2 ether (IV), m.p. 53—54°, [a]g +60° in 
95% EtOH. 1 : 3 :  5-C6H3Me(OMe)2 yields similarly
2-3'-methyl-5'-isopropylidene-A1'z-cydohexenyl- (V),
m.p. 81—82°, [a]”  +37° in 95% EtOH, and -cyclo- 
hexyl-orcinol M  e2 ether (VI), m.p. 114-—-115°, [a]^0 
+44° in 95% EtOH. Doeuvre’s method (ozonisation 
and determination of CH20  formed) of determining 
CH2! is not quant., but a modification (described) is 
a reliable qual. test. I t  gives 63% of CH,0 from 
eugenyl cinnamate, 49% from cannabidiol (VII), 
41% from (I), 0 from (II) or tetrahydrocannabidiol 
Me2 ether. (VII) thus contains CHMeICH2 and not 
!CMe2. The absorption spectrum of (II) resembles 
that of (IV) and (VI), but not that of (III), (V), 
2 - 5' - methyl - 2 ' - isopropyl - A1:2-ci/cZohexenylresorcinol 
or orcinol Me2 ether. The endocyclic cthylenic linking 
of (VII) is thus not conjugated with the aromatic 
nucleus. R. S. C.

Conversion of cannabidiol into a product with  
marihuana activity. Type reaction for synthesis 
of analogous substances. Conversion of canna
bidiol into cannabinol. R. A d a m s, D. C. Pease,
C. K. Kain, B. R. Baker, J. H. Clark, H. 
W o l f f ,  and R. B. Wearn (J. Amer. Chem. Soc., 1940, 
6 2 , 2245—2246).—C6H 5N,HC1, HCl-EtOH, HC1- 
E t20, NH2-S03H, H 3P 0 4-E t0 H , or ZnCl2-EtOH 
isomerises cannabidiol to tetrahydrocannabinol (I), b.p. 
188—190°/2-5 mm. a varies (e.g., [a]£,7 —160° or [a]J? 
—240°) owing to stereoisomeric differences according 
to the method of prep. Dehydrogenation of (I) gives 
cannabinol and reduction giyes hexahydrocannabinol,

b.p. 153—155°/0-l mm., [a]£>7 (always) —70°. E t
5-methylci/cZohexanone-2-carboxylate, orcinol, and

OH
(II.) CH2< ^ ^ C H | > C _ / “ \ Me 

^ C M eo -o /

P0C13 give the pyrone, converted by MgMel into the 
substance (II), m.p. 115-5—116°. (I) has marihuana
activity. R. S. C.

Cannabis Indica. III. Synthesis of dibenzo- 
pyran derivatives, including an isom eride of 
cannabinol. R. G h o s h , D. C. S. P a s c a l l , and A. R. 
T o d d . IV. Synthesis of som e tetrahydrodi- 
benzopyran derivatives. R. G h o s h , A. R. T o d d , 
and S. W il k in s o n  (J.C.S., 1940, 1118—1121, 1121— 
1125).—III. 3 : 1 :  4-NO-NAc-C0H3Me-CN (I), pre
pared from 3 : 1 : 4-NHAc-C„H3Me-CN and N 02 
(decomposed on keeping in CGI19 to 2-cyano-5-methyl- 
diphenyl, m.p. 87—88°), with p-C6H4(OMe)2 gives 
2'-cyano-2 : 5-dimethoxy-5'-metliyldiphenyl, m.p. 97° 
[-2 : 5-(Oi?i)2-compound, m.p. 72—73°], which with 
HBr affords 6-hydroxy-5'-methyl-3 : 4-benzocoumarin, 
m.p. 233—234° (decomp.) (acetate, m.p. 155°). The 
acetate with MgMel and PhOMe affords 5"-hydroxy- 
2 : 2 : 5'-trimethyldibenzopyran, m.p. 118° (acetate, 
m.p. 86—87°; 3 : 5-dinitrobenzoate, m.p. 169°). A 
corresponding series of reactions with 1 : 2 : 5-?i- 
C5H 11,C6H4(OMe)2 (2-acetoxy-5-viethoxyvalerophenone, 
m.p. 72—73°, and its semicarbazone, m.p. 159—160°, 
and ketazine, m.p. 161—162°) affords 2'-cyano-2 : 5- 
dimethoxy-5'-methyl-‘t-n-amyldiphenyl, b.p. 95—100°/
0-036 mm., 6-liydroxy-5'-methyl-1 -n-amyl-3 : 4-benzo
coumarin, m.p. 191—192° (acetate, m.p. 138—139°), 
and 5"-hydroxy-2 : 2 : 5'-trimethyl-4"-n-amyldibenzo- 
pyran, m.p. 110—111°; the last-named substance is 
an isomeride of cannabinol. Orcinol Me2 ether and (I) 
give 2-cyano-2' : 6'-dimethoxy-4': 5-dimethylazobenzene, 
m.p. 126°.

IV. Condensation of quinol with E t q/cZoliexanone-
2-carboxylate (H2S04) gives 6-hydroxy-3 : 4-cyclo- 
hexenocoumarin, m.p. 239—240°; the -5'-Me com
pound, m.p. 246°, is obtained with E t 1 -methylci/cfo- 
hexan-3-one-4-carboxylate, and the 7-hydroxy-5'- 
methyl derivative, m.p. 199—200° (lit. 142°), from 
??i-CcH4(OH)2. 5-Hydroxy-5'-methyl-1 -n-amyl-3 : 4- 
cyclohexenocoumarin, m.p. 177°, is prepared from 
olivetol monohydrate. The following Ac derivatives 
are obtained from the OH-compound and Ac20  in 
C5H 5N : 1-acetoxy-, m.p. 185—186°, and 7-acetoxy-5'- 
methyl-, m.p. 132°, 6-acetoxy-,m.p. 139—140°, 5-acetoxy-
1-metliyl-, m.p. 124°, and 5-acetoxy-5’-methyl-1'-n- 
amyl-, m.p. 82—83°, -3 : 4-cyclohexenocoumarin. By 
condensation of the appropriate coumarin with MgMel 
the following are prepared : 4"-hydroxy-2 : 2-di
methyl- , m.p. 135° (Ac derivative, m.p. 66°), 4"- 
hydroxy-2 : 2 : 5'-trimethyl-, m.p. 144-—145° (Ac deriv
ative, m.p. 58°), 5"-hydroxy-2 : 2-dimethyl-, m.p. 130°, 
6"-hydroxy-2 : 2 : 4"-trimethyl-, m.p. 138° (Ac deriv
ative, m.p. 107—108°), 6"-hydroxy-2 :2 : 5' :4"-tetra- 
methyl-, m.p. 112—113° (Ac derivative, m.p. 124°), 
and 6"-hydroxy - 2 : 2 : 5 ' -  trimethyl - 4"- n - amyl-, b.p. 
165—175°/0-02 mm., -3' : 4' : 5' : 6'-tetrahydrodibenzo-
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(I-)
OMe

pyran; dehydrogenation (Pd-C) of the Ac deriv
ative of the last compound gives cannabinol.

F. R. S.
Active principles of leguminous ñsh-poison  

plants. V. Derris máUiccetisis and Tephrosia  
toxicaría. S. H . H a r p e r  (J.C.S., 1940, 1178— 
1184).—The resin from D. malaccensis has been 
fractionated by chemical means and pure Z-a-toxicarol 
has been obtained. In addition rotenone, elliptone, 
deguelin, malaccol, ■ sumatrol, and a phenol (I), 
C23H220 7, m.p. 219°, aD ±0° in CHC13 (0 -Ac, m.p. 
210°, O-Bz, m.p. 193°, and O-Me derivatives, m.p.

178°), have been
MeO CO OH isolated. As á

M e O < V - C / Y l  working hypo-
'¿¡j j  I J— q thesis structure

v ' y  \ c M e 2 (!) is suggested. 
CHICH/ “ The resin from 

T. toxicaría has
been similarly fractionated, and rotenone, Z-a-toxi- 
carol, and sumatrol have been isolated. F. R. S.

Constitution of santalin. J . B. L a l  (Proc. Nat. 
Acad. Sci. India, 1939, 9, 83—88).—Previous work on 
santalin is reviewed, and reasons are given for assign
ing to it and its hydrochloride the appended formulae:

Cl
Ó

° V Y
R =  3-hydroxy-4-methoxyphen3'l; R ' =  4-(5-hyclr- 
oxy-O-methoxy-2-p-methoxyphenyl-l : 4-benzo- 
pyranyl). . " . A. Li.

Spectrographic study of rottlerin and its deriv
atives.—See A., 1940, I, 402.

Benzene-o-bisthioindoxyl.—See B., 1940, 726.
, Synthesis of emetine and its analogues. Oxid
ation of 3-carbalkyloxy-l-j3-phenylethylpyridin- 
ium  salt [bromide]. S. S u g a s a w A, K. S a k u r a i , 
and T. O k a y a m a  (Proc. Imp. Acad. Tokyo, 1940,16, 
225—228).—3-CarbometJioxy-, decomp. 197°, 3-carb- 
ethoxy-, m.p. 193—194°, and 3-carboxylam ido -1 - (3 - 
phenylethylpyridinium bromide, m.p. 209° (all prepared 
by addition), are oxidised by alkaline K3Fc(CN)0 to
l-^-phenylethyl-2-pyridone-, m.p. 190—191°, reduced 
catalytically, or better by Na-Hg, to -2-piperidone-
5-carboxylic acid (I), m.p. 140°. Ph-[CH2]2-NH2 (II) 
and C O ^ t’CHiCHOJ’CHg-COaEt at room temp, give 
a product which after catalytic reduction in EtOH 
yields (with spontaneous ring-closure) the Et ester, 
b.p. 170—180°/4 mm., of l-$-phenylethyl-2-pyrrol- 
idone-4-carboxylic acid, m.p. 192—193°. (II) and 
G02E t,CH(CH0),[CH2]2,C02Et similarly give the Et 
ester, an oil, of (I). " " " E. W. W.

Action of diazomethane on acid chlorides of the 
pyridine series. A. D o r n o w  (Ber., 1940, 73, [B], 
1S5—188).—Nicotinyl chloride hydrochloride with 
CH2N2 in E t20, followed bv HC1, gives, after heating 
with HoO, 3-hydroxyacetylpyridine, m.p. 41— i2° 
(picrate, m.p. 142—143°), which has a hyperaemic

action. The 3-diazoacetylpyridine, intermediately 
formed, with cold conc. HC1 gives the hydrochloride, 
decomp. 245—250° (darkening from 200°), of 3-chloro- 
acetylpyridine; m.p. 51—52 (picrate, m.p. 132°).
With C5H 5N in PhN 02, this gives l-(3’-pyridoyl- 
methyl)pyridinium chloride, m.p. 129—130° [product, 
CliiH n 0 7N5, m.p. —125—130° (decomp.), with picryl 
chloride]. ¿soNicotinic acid with S0C12 gives the 
chloride hydrochloride, which with CH2N2 in E t20 
gives 4-diazoacetylpyridine, m.p. (+0-5H20) 35—36° 
(picrate, m.p. 244°), converted by conc. HCl into 4- 
chloroacetylpyridine, m.p. (+MeOH) 103° (decomp.), 
and by AcOH into 4-acetoxyacetylpyridine, m.p. 68— 
69° [picrate, m.p. 148° (decomp.)]. E. W. W.

Arylpyridines. IV. 3- and 4-Pyridyldi- 
phenyls. I. M. H e i l b r o n , D. H . H e y , and A. 
L a m b e r t  (J.C.S., 1940, 1279—1284).—Diazotised
3-C0H 1Ph-NHo and C5H 5N give a mixture of 3-a-, b.p. 
75—-85°/0-002 mm,, and 3-y-pyridyldipJienyl, m.p. 
81—82°, separated by fractional crystallisation of the 
picrates,' m.p. 169° (I) and 231° (II), respectively. 
Reduction (SnCl2-HCl) of a-3-nitrophenylpyridine 
gives the NH2-derivative, which with Ac20  affords the
S-a-iYiLic-compound, m.p. 141—142°, converted 
through the NO-derivative (NOC1) and treatment 
with C6H2(N02)3"0H into (I). A similar series of 
reactions leads to (3-3-amino-, m.p. 77—78°, and 
-acetamido-phenylpyridine, m.p. 135—136°, and 3-(3- 
pyridyldiphenyl, b.p. 75—85°/0-002 mm. (picrate, m.p.
178—179°), and y-3-amino-, m.p. 165—166°, and 
-acetamido-phenylpyridine, m.p. 171—172°, and (II). 
Diazotised 4-C0H4Ph-NH2 and C5H 5N yield a mixture 
of 4-y-, m.p. 215° and 4-ci-pyridyldiphenyl picrates, 
m.p. 186-—187°, the identity of which is similarly 
proved by the prep, of a-4-acetamido-, m.p. 135—136°, 
and -nitrosoacetamido-phenylpyridine, m.p. 88—89° 
(decomp.), 4-a-pyridyldiphenyl (III), m.p. 141—142°, 
[i-4:-acetaniidophenylpyridine, m.p. 181—182°, 4-[3- 
pyridyldiphenyl (IV), m.p. 151—152° (picrate, m.p. 
208—210°), y-4-acetamidophenylpyridine, m.p. 210— 
211°, and i-y-pyridyldiphenyl (V), m.p. 209°. Nitra
tion (HN03-Ac0H) of (III) gives a mixture of 4'- 
nitro-, m.p. 213° (iV//2-compound, m.p. 191—192°, 
and its Ac derivative, m.p. 236—237°), and 2'-nitro-
4-’x-pyridyldiphenyl, m.p. 136—137° [nitrate, m.p.
188—190° (decomp.); iVii2-compound, m.p. 98—99°, 
and its Ac derivative, m.p. 146—147°). Similar 
nitration of (IV) affords 4'-, m.p. 192—193°, and 2'- 
nitro-i-fi-pyridyldiphenyl, m.p. 124—125°, and of (V) 
yields 4'-, m.p. 196—197°, and 2 '-nitro-i-y-pyridyl- 
diphenyl, m.p. 99—100°. The constitution of the 
nitration products is proved by oxidation to the 
corresponding N 02-C6H4’C02H. F. R. S.

Antiplasmodial action and chemical constitu
tion. III. Carbinolamines derived from  
naphthalene and quinoline. H. K i n g  and T. S. 
W o r k . IV. Synthesis of complex carbinol
am ines and polyamines. T. S. W o r k  (J.C.S., 
1940, 1307—1315, 1315—1320; cf. A., 1938, II, 163). 
:—III. (x-Naphthoyldiazo7nethane (from oc-C,0H -’COCl 
and CH2N2 in E t,0), m.p. 56°, with HCl in E t20  gives 
a-C10H 7,CO-CH2Cl, which when treated with the 
appropriate NHR, in E t20  and reduced (H2, Pd-C, 
MeOH-aq. HCl) yields 1-naphthyldimethyl- (picrate,
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m.p. 178—180°), -diethyl- (picrate, m.p. 136°), -di-P- 
hydroxyethyl- (picrate, m.p. 127—128°), and -di-w- 
propyl-amino- (picratc, m.p. 149;—150°), and -piper- 
idino-methylcarbinol (hydrochloride, m.p. 270°). 7- 
Methoxy-I-naphthacyl bromide (from OMe,C1()H 0-COCl 
as above; prep, starting from .l : 7-CN-G10[l6,SO3H 
described), b.p. 165—170°/1 mm., similarly gives 7- 
methoxy-1 -naphthylpiporidinomcthylcarbinol (hydro
chloride, m.p. 225—227°). 4-Quinolyl CH2Cl ketone, 
m.p. 101°, is prepared from the CHN2 ketone, m.p.
83—84°. 4-Quinolyl CH2Br ketone hydrobromide 
[from E t 4-quinoloylacetate (improved prep.)] similarly 
yields (as above) 4-quinolyl-diethyl-. (dipicrate, m.p. 
168°), -di-n-propyl- (dipicrate, m.p: 153°), and -di-n- 
amyl-amino- (dipicrate, m.p. 142 ), -piperidino- [di
picrate, new m.p. 168° (decomp.); hydrochloride, 
m.p. 160°], and -4' : 4"-piperidylpiperidino-methyl- 
earbinol [using iV-bcnzoyl-4 : 4'-dipiperidyl (hydro
bromide, m.p. 233°; perchlorate, m.p. 268°), obtained 
(together with the Bz2 compound, m.p. 167°) from 
dipiperidyl and BzCl in C0Me2-H 20  at pa 3-8] [tri
hydrochloride, m.p. >300° (decomp.); tripicrate, 
m.p. 195°]. 6-Methoxy-4-quinolyl . CH2Br. ketone 
liydrobromide similarly yields 6-methoxy-4-quinolyl- 
diethyl- (dihydrochloride, m.p. 182—183°),' -di-?i- 
butyl- (I) (dihydroehloride, m.p. 142°; dipicrate, 
m.p. 169°), -di-w-amyl- (II) (dipicrate, m.p. 155°), 
-diwoamyl- (dipicrate, m.p. 156°), -di-w-hexyl- (III) 
(dipicrate, m.p. 173°), and -di-ra-heptyl- (dipicrate, 
m.p. 130°), -piperidino- (hydrochloride, m.p. 164°), and 
-4' : 4"-piperidylpiperidino-methylcarbinol (trihydro
chloride, anhyd. and + 2H 20, decomp. >300°). 
Q-Methoxy-4-quinolylmethylcarbinol hydrochloride, m.p. 
217°, was obtained in an attempt to prepare the 
NBu^2-compound. Of these carbinolamines, (I), (II), 
and (III) show weak antiplasmodial activity (P. 
relictum) in canaries, the others none. Di-m-hexyl-,
(IV), b.p. 122°/15 mm. (tetrahydrate, b.p. 114—116°/ 
14 mm.; hydrochloride, m.p. 270°), and -heptyl- 
amine (V), m.p. 1° (lit. 30°) (triliydrate, m.p. 32—33°; 
hydrochloride, new m.p. 255°), are prepared by 
catalytic reduction (H2, P t0 2, AcOH) of di-n-hexyl-,
b.p. 185°/14 mm., and -heptyl-benzylamine, b.p. 205 j 
16 mm., respectively, n -Hexyl-, b.p. 146:—148°/14 
mm. (hydrochloride, m.p. 217—218°), and -heptyl- 
benzylamine (hydrochloride, m.p. 196°) are obtained 
as by-products in the prep, of (IV) and (V) from 
CH2Ph-NH2 and the alkyl bromide.

IV. 2?-C6H4Ph'CO-CH2Cl with piperidine (I) in 
COMe2 yields p-diphenylyl piperidinomethyl ketone, 
m.p. 86° (picrate, m.p. 188°), reduced (H2, P t0 2, 
EtOH-aq. HC1) to the corresponding carbinol, m.p. 
120° [hydrochloride, m.p. 243° (decomp.); meth- 
iodide, m.p. 205°]. 4 : 4'-Di(chloroacetyI)diphenyl, 
m.p. 226—227° (from the acid chloride with CH2N2 
followed by HC1 in C6H 6), with (I) in boiling CHC13 
yields 4 : 4'-di(piperidinoacetyl)diphenyl, m.p. 140°, 
reduced (as above) to 4 : 4'-bis-($-pipe.ridino-a-hydr- 
oxyethyl)diphenyl, m.p. 158°. Sebacyl chloride with 
CH2N2 in E t20  gives the bis(diazo-ketone), m.p. 91°, 
converted by HC1 in C6H 6 into out-dich loro - p X-di keto - 
dodecane, m.p. 92°; this with (I) in C0Me2 yields 
the a;jL-dipiperidino-derivative, m.p. 43°, reduced (as 
above) to au-dipiperidino-p}.-dihydroxydodecane, m.p. 
78° (dipicrate, m.p. 152°), and with N H Et2 and similar

reduction yields a[j.-bisdiethylamino-px-dihydroxy- 
dodecane (an oil) (dipicrate, m.p. 121°). [CH2]10(COC1)2 
similarly yields the bis(diazo-ketone), m.p. 96°, a£- 
dichloro-, m.p. 97°, and -dipiperidino-[3v-diketotetra- 
decane (II), m.p. 48°, which is not reduced by H a-  
P t0 2, and with Al-Hg in neutral solution gives pv- 
diketotelradecane, m.p. 75°, and a base from which no 
cryst. derivative could be obtained. MgPr“Br and
(II) yield rj^-dipiperidino-P't-dihydroxy-pjv-dipropyl- 
tetradecane, b.p. 230—240°/0-3 mm. N N ’-T)i-p- 
toluenesulphonylbenzidine (III) with NEt2-[CH2]3-Cl
(IV), new b.p. 75—16°¡29 mm., in boiling aq. EtO H - 
iSTaOH gives a product hydrolysed by AcOH-conc. HC1 
at 180° under pressure to ArAT'-bis-(y-diethylamino- 
propyl)benzidine, b.p. 230—250°/0-9 mm. .[tetrahydro- 
bromide, m.p. 260 (decomp.)]. NHBz-[CH2]5-Cl,
(III), and NaOH in H20-C0Me2 at 150-160° under 
pressure yield ’KN'-di-'p-toluenesulphonyl-’NW-di-z- 
benzamidoamylbenzidine, m.p. 192°, hydrolysed to 
AW'-di-E-aminoamylbenzidine, m.p. 270° (decomp.) 
[tetrahydrochloride (hygroscopic)]. 4 : 4 ' -  and 2 : 4'- 
Dipiperidyl with N Et2-[CH2]2-Cl in EtOH at 100° 
under pressure yield 1 : l'-bis-P-diethylaminoethyl- 
4 : 4'-, b.p. 200—230°/0-3 mm. [tetrapicrate, m.p. 
250° (decomp.)], and -2 : 4'-dipiperidyl, b.p. 205— 
210°/0-5 mm. (tetrapicrate, m.p. 170°). Tetrahydro- 
quinoline with (IV) a t 100° under pressure yields 1-y- 
diethylaminopropyltetrahydroquinoline, b.p. 192°/10 
mm. (dipicrate, m.p. 147°). aZ,-Di-p-tolucnesulphon- 
amidohexane, m.p. 152° (from NH2*[CH2]6,NH2, p- 
C6H4Me*S02Cl, and aq. NaOH), with (IV) in aq. 
EtOH-NaOH at 100° gives a product hydrolysed 
(AcOH-HCl at 180°) to aÇ-di-(y-diethylaminopropyl- 
amino)hexane, b.p. 135—140°/0-5 mm. (tetrahydro- 
bromide, m.p. 64°). ccK-Di-p-toluenesulplionamido- 
decane (V), m.p. 129°, similarly yields aK-di-(y-diethyl- 
aminopropylamino)decane, b.p. 178—184°/l-5 mm. 
[crude hydrobromide (hygroscopic), m.p. 142—143°]. 
iso-CjHjjBr and (V) under similar conditions give 
a/c-diîsoamylaminodecane (dihydroehloride, m.p. 318°). 
None of the compounds described has antiplasmo
dial activity, thus showing the importance of the 
quinoline nucleus. A. Li.

Nitrogen compounds in petroleum distillates. 
XVIII. Isolation, ozonisation, and synthesis of 
2 : 4-dimethyl-8-sec.-butylquinoline. L. M.
S c h e n c k  and J. R. B a il e y  (J. Amer. Chem. Soc., 
1940, 62, 1967—1969; cf. A., 1940, II, 24).—Cumul
ative, followed by countercurrent, extraction of the 
residual bases from 2 : 3 : 4-trimethyl-8-ethyl- . and 
-8-?i-propyl-quinoline (I) (A., 1933, 1305) gives a 
further amount of (I) and 2 : 4-dimethyl-S-sec.-butyl- 
quinoline (II), b.p. 310° (picrate, m.p. 148—150°). 
K2Cr20 7-dil. H2S04 oxidises (II) to 2 : 4-dimethyl- 
quinoline-8-carboxylic acid. Ozonisation of (II) in 
CC14 ' and oxidation of the product by H20 2 gives 
CHMeEt-COoH (III). 70% of (II) is obtained from 
CH2Ac2 and o-CHMeEt-C0H4*NH2. CH2Ac2 and p- 
CHMeEt*C6H4*NH2 give 2 : 4-dimethyl-6-sec,-butyl- 
quinoline, b.p. 321° (picrate, m.p. 141—142°), giving
(III) by 0 3 and then H20 2. Successive treatment 
Avith 0 3, 3% H20 2, and boiling aq. K2C03 converts (I) 
into NH3, H2C20 4, HC02H, AcOH, Pr°C02H, and a 
little C02. R. S. C.
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Carbazolecarboxyl chlorides.—See B., 1940, 
762.

Sulphanilamides. I. 3-(p-Aminobenzenesul- 
phonamido)carbazole. A. N o v e l l i  (Anal. Asoc. 
Quim. Argentina, 1940, 28, 87:—90).—3-Amino- 
carbazole (modified prep.) with ^-NHAc,C6H4’S02C1 
in COMe2 boiled in presence of C5H 5N yields the Ac 
derivative, m.p. 252—255°, of 3-(p-aminobenzene- 
sulphonamido)carbazole, m.p. 256—257°. F. R. G.

Effect of ps  and irradiation on the ultra-violet 
absorption spectrum of barbituric acid.—See A., 
1940, I, 402.

Barbituric acids.—See B., 1940, 702
Synthesis of tetrahydropyrimidines. S. R.

A s p in a l l  (J. Amer. Chem. Soc., 1940, 62, 2160— 
2162).—NHg'fCHjVNHg and EtOAc (1 : 3 mol.) a t 
165° give 60% of the Act derivative (I), b.p. 130°/3 
mm. (picrate, m.p. 197°), which with CaO at 250° 
gives 90% of 2-methyl-3 : 4 : 5 : 6-tetrahydropyr- 
imidine. (II), b.p. 91°/4 mm., m.p. 75° (lit., 72—74°) 
[phenylcarbamido-derivative, m.p. 147°; picrate, m.p. 
157° (lit., 152°)]. Acetylation at 150° (or 250°) gives 
a mixture of (I) and (II), but dehydration of this crude 
product gives 70% of (II). NHBz*[CH2y N H 2 
(phenylcarbamido-derivative, m.p. 166°) and 2-phenyl- 
3 : 4 : 5 :  6-tetrahydropyrimidine, m.p. 87° (lit., 72— 
78°), b.p. 155—165°/5 mm. (picrate, m.p. 181°), are 
similarly obtained. R. S. C.

Attem pts to find new antim alarials. XVII. 
Derivatives of 5 : 6 : 3' : 2'-pyridoquinoline. W. 0.
K e r m a c k - and (Miss) A. P. W e a t h e r h e a d  (J.C.S., 
1940, 1164—1169).—2- Hydroxy-4-methyl-5 : 6 : 3' : 2'- 
pyridoquinoline, m.p. 330°, prepared from 6-amino-2- 
hydroxy-4-methylquinoline (Skraup reaction), with 
PC15 gives the 2-CZ-compound, m.p. 204°, which with 
the appropriate reagent affords 2-piperidino-, m.p. 
104° (hydrobromide, m.p. >400°), 2 -piperaziivo- 
(+2H 20), in.p. 110°, anhyd., m.p. 125°, 2-p-diethyl- 
aminoethylamino-, m.p. 123° (hydrobromide, m.p. 229°), 
and 2-y-diethylaminopropylaminoA-rnethyl-~>: 6 : 3 ': 2'- 
pyridoquinoline hydrobromide (+ 2H 20), m.p. 265°.
2-Chloro-6-nitro-4-methylquinoline and 
NEt2’[CH2]2-NH2 jneld; 6-nilro-2-$-die.thylamino(ithyl- 
amiJio-4-)ncthykp.iinolinc, hydrochloride, m.p. 165°, and 
picrate., m.p. -210°. ±-Rydroxy-2-m,ethyl-5 : 6 : 3' : 2'- 
pyridoquinolinn, m.p. 358°, obtained from 6-amino-4- 
hydroxy-2-methylquinoline, in a similar series of 
reactions, leads to 4-chloro-, m.p. 149°, 4-piperidino-, 
m.p. 163° (picrate, m.p. 225°), and 4t-$-dietlvylamino- 
ethylainino-2-methyl-5 : 6 : 3' : 2 '-pyridoquinoline 
(+ H 20), m.p. 68°'. p-NH2-C6H4-NHAc and E t oxalo- 
acetate condense to Et a--p-acetamidoanilinofumarate, 
m.p. 122°, cyclised to Et Q-acetamido-i-Jiydroxyqainol- 
ine-2-carboxylate, m.p. 309°, which is hydrolysed (HC1) 
to §-a,miixoA-hydroxyquinoline-2-carboxylic acid (I), 
m.p. 308° (hydrochloride, m.p. >400°). NH2Ph and 
E t oxaloacetate give Et 4-hydroxyquinolinv-2-airb- 
oxylate, m.p. 212°, which, is nitrated (H2S04-HN0;,) 
to the 6-Ar02-compound, m.p. 286°; reduction of this 
with SnClj-HCl affords (I). The sulphate, m.p. 275°, 
of 6-amino-4-hydroxyquinoline (dihydrochloride, m.p. 
305°) gives (Skraup reaction) i-hydroxy-5 : 6 : 3' : 2'- 
pyridoqxiinoline (II) (-|-0-5H2O), m.p. 298°, which is

converted successively into the 4-Cl-, m.p. 147°,
i-fi-diethylaminoethylamino-', m.p. 235°, and 4-y-di- 
ethylaminopropylamino-convpoxm&&(picratc, m.p. 231°).
(II) has the angular structure. F. R. S.

Colour in relation to chemical constitution of 
the organic and inorganic salts of oximino- 
malonylguanidine. I. N. D . D a ss  and S. D u t t  
(Proc. Nat. Acad. Sci. India, 1939, 9, 93—98).— 
Oximinomalonylguanidine (I) [from guanidine carbon
ate with CH2(C02Et)2 a t 150—160°, followed by 
HN 02] in H20  is violet and has an absorption spec
trum almost identical with those of its IC, Na, NH 4, 
NH sMe, NH3Et, N H 2Me2, NH2Et2, NHMcs, N H 3Pr, 
NH sBu, and piperidinium salts. (I) does not form 
salts with very weak bases, and probably has the 

/N H -C O \ 
structure C H + -N H —+C-N0.

\N H -C 0 / A. Li.
Phthalocyanines and related compounds. 

XVII. Intermediates for the preparation of 
tetrabenzporphins : acids derived from phthal- 
imidine. R . P. L i n s t e a d  and G. A. R o w e . XVIII. 
Intermediates for the preparation of tetrabenz
porphins : Thorpe reaction with phthalonitrile. 
P. A. B a r r e t t , R . P. L in s t e a d , and (in part) J . J. 
L e a v it t  and G. A. R o w e . XIX. Tetrabenz- 
porphin, tetrabenzmonazaporphin, and their 
m etallic derivatives. P. A. B a r r e t t , R .  P. L in s t e a d ,
F. G. R u n d a x l , andjG.^A. P. T u e y  (J.C.S., 1940,1070 
—1076, 1076—1079, 1079—1092).—XVII. Condens
ation of iminophthalimidine with CH2Ac-CO,Et at 
140° (no catalyst) gives Et phthalimidyl-3-acetoacetatc, 
m.p. 101°, with evolution of heat and NH3; with 
CH2(C02Et)2, a smaller yield (at 199°) of 3-dicarb- 
ethoxymethylenephthalimidine (I), m.p. 104—105°, is 
obtained. Both products are readily oxidised (KMn04) 
to phthalimidc. Hydrolysis [Ba(OH)2] of (I) affords
3-carboxymethylenephthalimidine (II), mjp. 220° (Me 
ester, m.p. 124—125°). This, acid is also obtained 
from phthalylacetic acid and aq. NH3 aftei»'acidific
ation at room temp, but if acidified at 0—5°, the 
monohydrate of o-carbamylbenzoylacetiQ. acid (III), 
m.p. 120° (Me ester, m.p. 116—117°), is,formed; this 
is identical with the “ dihydrate ” ofi(II). oReduction 
of (II) with Na-Hg gives 3-carbO^ymetiiylphthal- 
imidine (Me ester, m.p. 139—140°),'■'identical with 
¿,soindo]inone-3-acetic acid. This substance, iq also 
formed by reduction (Na-Hg) of (III) at room t,emp. 
but a t 0°, ii-hydroxy-{i-o-mrbamylphenylproj)So,mc a,cid, 
m.p. 180°, is obtained; this, when heMed under 
reduced pressure a t 105°, yields the phthalimidinc. 
o-CN,C6H4-[CH2]2-C02H (Me ester, b.p. 290—295°) is 
prepared by reduction (Na-Hg) of the corresponding 
cinnamic acid. . ,• - (

XVIII. Condensation (Thorpe reaction), of o- 
C6H4(CN)2 with CHgPlvCO'CN gives 1 -3-cyanio- 
benzylidenephthalimidine, m.p. 207—209°; isolated as 
the hydrochloride, m.p. 299°, and hydrolysed (HC1- 
EtOH) to 3■cydnobenzylidenephthaliiriid-ine, in.p. 228— 
230°. Similar condensation with r ON'CH^CO-jEt 
affords 3-cyanocarbelhoxymetJiylenephthali)\iidine, m.p. 
170°, and with CH2(C02Et)2 yields' ] -imirfe-3-dicarb- 
ethoxyniethylenaphthalimidine, m.p. 97° (hydrochloride, 
m.p. 210°). Hydrolysis of this acid with NaOH-



x v n  (e, /) ORGANIC CHEMISTRY. 359

EtOH leads to the imino-acid (IV), m.p. 280—300° 
(decomp.); with HC1-H20, 3-dicarbethoxymethylene- 
phtlialimidine, m.p. 108°, is obtained, which is hydro
lysed to (II).

XIX. Zn and (IV) when heated at 330—340° and 
treated with HC1 give tetrabenzmonazaporphin, green 
crystals with a bluish-purple lustre, which forms Cu, 
Fe11, and Mg derivatives; its structure is proved by 
quant, oxidation. The substance is also produced 
from MgMel and o-CGH4(CN)2 (17% yield). 3-Amino- 
1 : ] -dimethyl-'/--i'soindole and Ac20  yield 2-acetyl- 
3 : 3-dimethylphthalimidine, m.p. 105—106°, hydro
lysed to 3 : 3-dimethylphthalimidine, m.p. 162°, which 
gives only a trace of pigment with Zn(OAc)2. 3-Carb- 
oxymethylphthalimidine and Zn afford Zn tetrabenz- 
porphin, converted by HC1 into tetrabenzporphin 
(Mg derivative), of which the structure is proved by 
quant, oxidation. o-CN-CgHfCOMe may be used for 
the prep, of Cu derivatives of tetrabenz-monaza-, 
-diaza-, and -triaza-porphin. The absorption spectra 
of all these compounds have been measured quant
itatively and the results are compared with those 
for the analogous phthalocyanine and tetrabenztri- 
azaporphin derivatives. The various methods avail
able for their prep, are reviewed and possible mechan
isms are discussed. F. R. S.

Phthalocyanines.—See B., 1940, 660.
Preparation of biliverdin. R. L e m b e r g  and 

J. W. L e g g e  (Austral. J . Exp. Biol., 1940, 18, 95— 
98).—The “ blue stable stage ” in the oxidation of 
bilirubin by H20 2 in acid-EtOH solution (method of 
Malloy and Evelyn) is biliverdin (I) (dehydrobili
rubin). A new method for the prep, of (I) based on 
this yields about 40% of pure cryst. product. Pro
longed oxidation by H20 2 attacks the unsaturated 
side-chains of (I) but not the tetrapyrrole nucleus; 
there are no marked changes in the absorption 
spectrum. ' D. M. N.

Cvc_aine dyes.—See B., 1940, 703.
Electron-sharing ability of organic radicals.

XI. 2-Thienyl- and 2-m esityl-pyrrolidines.
J . G. K t r o i i n e r  and I. B. J ohns (J. Amer. Chem. 
Soc., ] j40, 62, 2183—2184)—Mg 2-thienyl iodide 
and C]-[CHol.,'0N in boiling E t20  and then in xylene 
give 2-2’-thienylpyrroline (27-5%), m.p. 57°, b.p. 
111-1—112-l°/4 mm. (picrate, m.p. 197-7°), reduced 
by Sn-HCl (Na-EtOH causes decomp.) to 2-2'-thienyl- 
pyrrolii hie (I), b.p. 88—89°/3 mm., —log i fB 6-47 
in MeOII, 4-65 in H20  (picrate, m.p. 187-6°). 1:3:5: 2- 
C6H2Me3Br gives similarly 2-mesityl-pyrroline, b.p.
101—102° (corr.)/2 mm. [picrate, m.p. 180° (corr.)], 
and -pyrrolidine, b.p. 124-2° (corr.)/3-5 mm., —log K z
6-73 in MeOH (picrate, m.p. 194-6°; resists resolu
tion). (I) gives a camphorate, m.p. 128—129°, 
M b +15-54° in EtOH, and thence a partly resolved 
base, [a']“  -3-12° in EtOH. R. S. C.

Chemotherapy. I. Substituted sulphanil- 
amidopyridines. R . 0 .  R o b l in ,  jun., and P. S. 
W in n e r .  II. Heterocyclic sulphanilamido- 
compounds. R . O. R o b l in ,  jun., J . H. W il l ia m s ,  
P. S. \7 i n n e k ,  and J . P. E n g l i s h  (J. Amer. Chem. 
Soc., 1940, 62, 1999—2002, 2002—2005).—Products 
marked (A) below are more active chemotherapeutic-

ally than sulphanilamide and sulphapyridine; those 
marked (S ) are slightly active; others are inactive. 
Solubility in H20  and max. blood levels are recorded. 
The importance of the latter as indicating presence 
in the blood of a reasonable amount of the drug is 
stressed. M.p. are corr.

I. The following are prepared. 2- (¿1), m.p. 190— 
191°, and 3-sulphanilamidopyridine (/l), m.p. 258— 
259° (decomp.); 2-chloro- (A), m.p. 186—187°, 2- 
bromo- (A), m.p. 196—197°, 2-amino-, m.p. 207— 
208°, 2-hydroxy-, m.p. 243—244° (decomp.), and
2-ethoxy-, m.p. 207—208°, -5-sulphanikimidopyridine\ 
5-bromo-, m.p. 199—200°, 5-iodo-, m.p. 220—221°, 
5-nilro- (A), m.p. 220—221°, 5-amino- (A), m.p. 
157—158°, and 3-ethoxy- (8), m.p. 198—200°, -2- 
sulphanilamidopyridine; 2 : 5-disulphanilamidopyrid- 
ine (S), m.p. 215—216°. The effect of substituents 
is remarkable. Hydrogenation [Pd(0H)2-CaC03] of
2-^-nitrobenzenesuIphonamido-3-ethoxypyridine in 
95% EtOH at 50°/3—4 atm. gives 2-p-hyd.roxyl- 
aminobenzenesulphonamido-3-ethoxypyridine, m.p.
189—190°.

II. Addition of malic acid and then of 
NH:C(NH2)2iH2S04,0-5H20  to 20% fuming H2S04 
at 0° gives isocytosine sulphate (69%), converted by 
boiling P0C13 into 4-chloro-2-aminopyrimidine (71%), 
which was H2-Pd(0H )2-CaC03 in MeOH or EtOH at 
50°/3—4 atm. gives 2-aminopyrimidine. By the usual 
methods are obtained : 2-sulphanilamido-thiazole (A), 
m.p. 201—202°, -4-methylthiazole (A), m.p. 237—238°, 
-benzthiazole, m.p. 304—305° (decomp.), -4-p-rZi- 
phenylyltliiazole, m.p. 216—217°, -1 : 3 : 4-thiadiazole,
?)-NH2-C6H4-S02-N H -C < |;fiH , m.p. 216—218° (de
comp.), -pyrimidine (I) (A), m.p. 255—256° (decomp.) 
(Na sa lt; N4'-^lc derivative, m.p. 258—259°), and 
-‘i-methylpyrimidine (II) (A), m.p. 235—236° (de
comp.) (N4'-.4c derivative, m.p. 248—249°); 1- 
sulphanilyl-3-methyl- (S), m.p. 166—167°, and 4- 
sulphanilamido-l-phenyl-2 : 3-dimethyl-, m.p. 260— 

,261° (decomp.), -5 -pyrazolone-, 5-p - nitrobenzene sul- 
phanilamidotetrazole (III), m.p. 185—186° (decomp.); 
sulphanilylguanidine (IV) (S), m.p. 189—190° (de
comp.) ; o-sulphanilamidouracil, m.p. 277—279° (de
comp.). Attempts to reduce the N 02 of (III) led 
to (IV) or its N 02-derivative. (I) and (II) show 
promise clinically. To avoid confusion it is proposed 
to call (I), (II), etc. “ sulphadiazines.” R. S. C.

Synthesis of wo/-bis-2'-amino-4'-thiazolyl- 
alkanes and AT4-2'-thiazolylsulphanilamides. J.
W a l k e r  (J.C.S., 1940, 1304—1307).—Adipoyl chlor
ide and CH2N2 give aS-bis-diazo-, m.p. 69—71°, 
converted by HC1 into the -chloro-acetyl-n-butane, m.p. 
81—82°, which with CS(NH2)2 yields a$-bis-2- 
aminoyl-i-thiazol-n-butane, m.p. 220—221° [dihydro
chloride, m.p. 284—285° (efferv.)]. Similarly a£- 
bischloroocetyl-n-hexane, m.p. 85—86°, prepared from 
suberoyl chloride, with C!S(NH2)2 forms ¿Q-bis-2- 
aminoA-thiazolyl-w-hexane, m.p. 204—205° (dihydro
chloride, m. p. 308—310°). att-Bis-2-amino-i- 

. thiazolyl-n-odane, m.p. 180—181° [dihydrochloride, 
m.p. 309—311° (efferv.)], and a.K-bis-2-aminoA- 
thiazolyl-n-decane, m.p. 168—171° (dihydrochloride, 
m.p. 274—276°), are similarly obtained. The Arndt-
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Eistert method has been applied to the bis-homolog- 
ation of sebacic and adipic acids. 4-Sulphonamido- 
phenyhhiocarbamide, m.p. 209°, prepared from sulph- 
anilamido and NH4CNS, condenses with CH2Cl‘COMe 
and COMe-CHBr-[CH2]2*OAc to give respectively N4- 
4:'-methyl-, m.p. 234—235°, and N4-5'-jl-liydroxyethyl- 
4'-methyl-2'-thiazolylsulphanilamide, m.p. 211—212°.

F. R. S.
Anthraquinonylthiazoles.—See B., 1940, 727.
Minor alkaloids of Duboisia m yoporoides.

III. Valeroidine. W. F. M a r t in  and W. M it c h e l l  
(J.C.S., 1940, 1155—1157).—Valeroidine (I) and 
Ac,0 give the Ac derivative, isolated as the hydro
bromide, m.p. 197°, and with Bu^COCl, diisovaleryl- 
dihydroxytropan hydrobromide, m.p. 176—177°, is 
obtained. Dihydroxytropan also forms a Ac2 deriv
ative, isolated as the hydrobromide, m.p. 219—220°. 
The hydrobromide of (I) is demethylated by S0C12 
to norvaleroidine hydrobromide, m.p. 270°, [a]“  +1-0° 
in H20. Attempts to orient the OH groups have 
given obscure results. F. R. S.

Synthesis of formylphenacetyltropeine. Y. 
A s a h in a  and H. N o g a m i (Proc. Imp. Acad. Tokyo, 
1940, 16, 229—230).—Homotropine hydrochloride 
with Na0Ac-Ac20  gives acetylhoinotropine, an oil 
[picrate, m.p. 229° (decomp.)], the hydrochloride, m.p. 
67°, of which is catalytically reduced in EtOH 
(Pd-C) (cf. Rosenmund et al., A., 1928, 1005) to 
phenacetyltropeine, an oil (picrate, m.p. 169°). This 
with HC02E t-N a-E t20 , followed by H20, gives formyl- 
phenacetyltropeine (“ almpanal ” ) (I), m.p. 214° (de
comp.) [hydrochloride, m.p. 204° (decomp.); oxime, 
m.p. 139° (decomp.) (hydrochloride, m.p. ~165°)]. 
This has no mydriatic action, and is weaker than 
atropine (II) in its paralysing action on parasym
pathetic endings, but is a strong respiratory stimulant 
causing small rise of blood pressure. I t  is suggested 
that (II) injected into the portal vein is (at least 
partly) oxidised to (I) in the liver. E. W. W.

Gelsemine. I. Reduction of gelsem ine. T. T. 
Ch i ;  and T. Q. C h o u  (J. Amer. Chem. Soc., 1940, 62, 
1955—1957).—Gelsemine (I) absorbs 2 H  in presence 
of PtO, in MeOII, giving dihydrogelsemine, 
C20H2A N 2, +  COMe2, m.p. 224—225°, [a]},7 +78-5° 
in CHC13 [hydrochloride, m.p. 318—320° (decomp.); 
hydrobromide, m.p. 328—330° (decomp.); hydriodide, 
m.p. 294—295°; nitrate, m.p» 285° (decomp.); 
methiodide, m.p. 301—302° (decomp.)]. Zn-HCl in 
presence of a little PtCl4 or PdCl2 isomerises (I) to 
iso gelsemine, +COMe2, froths a t 105°, resolidifies, 
melts at 198—202°, or solvent-free a t 200—202°, 
Mí? +38-S9 [methiodide, m.p. 279—280° (decomp.)], 
and gives also a small amount of a substance, 
C18H220 4N, sinters at 261°, decomp. 265—267°, 
[a]]? —14-9° in MeOH [hydrobromide, m.p. 305—30S° 
(decomp.); methiodide, decomp. 262—265°].

R. S. C.
Alkaloids of fumariaceous plants. XXIX. 

Constitution of cryptocavine. R. H. F. M a n s k e  
and L. M a r io n  (J. Amer. Chem. Soc., 1940, 62, 
2042—2044).—Cryptocavine methosulphate and N a- 
Hg in hot dil. H2S04 give tetrahydromethylcrypto- 
cavine, converted by AcCl into anhydrotetrahydro-

methyl-cryptocavine (-cryptopine), m.p. 111°, which 
with KMn04-C0Me2 gives 5 : 6 : 2 : 1- 
CH20 2ICGH2Me-CH0 and 4 : 5 :1 : 2- 
(OMe)2C6H2(CHO)-[CH2]2-NMe2. Cryptocavine is 
thus cryptopine (J.C.S., 1916, 109, 815) in which the 
positions of the CO and CH2 are reversed. R. S. C.

Sulphophenylarsinic acids and their deriv
atives. III. p-Sulpho- and p-sulphonamido- 
diphenylarsinic acids. J. F. O n e t o  and E. L. 
W a y  (J. Amer. Chem. Soc., 1940, 62, 2157—2158).— 
The Bart reaction in EtOH, applied to p- 
S03H-CGIi4-NH2 (I) and AsPhCl2, gives (I) (64%) and 
PhAs03H2 (84%), but diazotisation of (I) in H20, 
addition of AsPhCl2 in EtOH and then of a little 
CuBr, and finally heating at 80° gives -phenyl-p- 
sulphophenylarsinic acid. Addition of AsPhO, NaOH, 
and a little CuS04 in H20  to diazotised sulphanil- 
amide gives 11% of phenyl-p-sulphonamidophenyl- 
arsinic acid (II), m.p. 229—231°, obtained in 23 and 
28—30% yields by the Sakellarios and Scheller 
methods, respectively. NaN02-H 2S04-E t0 H -H 20 
converts AsPhCl2 into PhAs03H2 (86%). HC1-HI- 
S02 converts (II) into phenyl-p-svlphoiiamidophenyl- 
chloroarsine, m.p. 106—107°. The bromoarsine, m.p. 
100—101°, similarly obtained, with aq. NH3 at 100° 
gives diphenyldi-Tp-sulphonamidophenylarsyl oxide. 
Hl-AcOH converts (II) into the iodoarsine, m.p. 
121—122°, and NaOCl gives phenyl--p-sv,lphonchloro- 
amidophenylarsinic acid, m.p. 160—161°. R. S. C.

Colour tests for organo-lithium compounds.
H. G il m a n  and J . S t o s s  (J. Amer. Chem. Soc., 1940, 
62, 1847—1849).—(a) When a solution of LiAlk is 
treated successively with ^-C6H4Br*NMe2-C6H 6, 
COPh2-CGH G, H20, and HC1, a red colour develops 
in the aq. layer owing to the reactions : LiAlk+  
3>-C6H4Br-NMe2 (I) -> Li-C6H4-NMe2-p (II) +  AlkBr;
(II) +  COPh2-> (HC1) CPh2:CGH4:NMe2Cl. LiArdoes 
not react. MgRHal does not react with (I) and with 
COPh2 gives colourless CPh2R-OH. LiMe and LiCiCR 
do not react, (b) When LiR is added to CHPh3 in 
C6H 6 or E t20, a yellow colour develops in 0-5—2 min., 
but Grignard reagents do not react. R may be alkyi 
or aryl. LiMe and Li 4-dibenzfuryl give no colour. 
For LiBu“ the limit is 0-02—0-03m. R. S. C.

Hydrogen bond in protein structure.—See A., 
1940, I, 404.

Hydrogen bridge m odels for globular proteins.
—See A., 1940, I, 404.

[Apparatus for] m icro-analysis of gases.—See 
A., 1940, I, 420.

Micro-Kjeldahl apparatus.—See A., 1940,1 ,421.
Identification of alcohols by m eans of optical 

properties of esters of carbanilic acid. B. T.
D e w e y  and N. F. W i t t  (Ind. Eng. Chem. [Anal.] 
1940, 12, 459—460).—The phenylurethanes of n- 
alcohols C,—C12, and of CH2Ph-OH, Ph-[CH2]2-OH, 

■ and Ph-[CH2]3,OH have -been prepared and their 
m.p. and optical crystallographic data recorded. The 
optical properties provide a means of identifying the 
urethanes even when they are mixed with CO(NHPh),.

J. D. R, “


