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P hotochem ical au to x id a tio n o f iodoform .—See 
A., 1939,I, 89.

H ydrolysis of eth yl chloride by a lk a lis .—See
A,, 1939,1, 85.

P reparation  of alkene and alkine halides of 
h ig h  m ol. w t. A. P. O sk erk o  (Mem. Inst. Chem. 
Ukrain. Acad. Sci., 1938, 5, 251—270).—Bu0 oleate, 
b.p. 212—-2170/7 mm., is reduced with N a in E tO H  
to A‘-octadecenyl alcohol (I), from which a-chloro- or 
a-bromo-A‘-oetadecene are obtained (impure) in small 
yields by PC15 in E t?0 , in presence or absence of 
ZnCl2, by. PB r3 in  E t20  in presence of C5H 5N, or by 
S 02C12 in NPhMe2 a t 140°. H B r passed into a solution 
of Br in (I) a t  l  10— 135° yields a-bromo-A'-octadecene, 
b.p. 192— 194°/4 mm. R. T.

aaS-ySS-Hexachlorobutane, principal end-pro
duct of the d istilla tion  of techn ica l tetrachloro- 
ethane.—See B., 1Q39, 14.

P reparation  of croty l h a lid es. R . Voigt (J. pr. 
Chem., 1938, [ii], 151, 307—311).—Crotyl bromide 
(I), b.p. 101— 104°, is obtained in 81-5% yield by 
passing butadiene through well-stirred 66% H B r a t 
30°. Crotyl iodide, b.p. 35°/12 mm., results similarly 
from 57% H I a t  20° whereas crotyl chloride is pre
pared by means of HC1 (d 1-19) containing FeCl2, 
FeCl3, HgCl2, and HgCl a t  0— 10°. (I) obtained as 
above or from CHMeICH-CH2-OH gives the  same 
dinitrobenzoate, m.p. 54°. H. W.

P h oto lysis  of S-chloro-p-nitrosobutane.—See
A., 1939, I, 89.

E pichlorohydrin and hydrogen su lphide.—See
A., 1939, I, 86.

P inacol-p inacolone rea rra n g em en t: prepar
ation and rearrangem ent of tetram ethylethylene  
brom ohydrin . G. W. A y ers , jun. (J. Amer. Chem. 
Soc., 1938, 60, 2957—2960).—W hitmore’s mechanism 
(A., 1932, 1016) of this rearrangem ent is supported by 
the  following results. Anhvd. pinacol (I) (prep, from 
the hydrate by heating in vac.) and dry H B r-E t20  
give 21—27% of telramethylethylene bromohydrin [?- 
brcmw-fiy-dimeihijl-n-biUan-y-ol] (II), m.p. 70-5°, vola
tile, lachrym atory. HBr-CHCl3 and (I) a t 0° give 
jiinacol Kydrobromide, [OH,CMe2'CMe2*OH2+]Br_, 
cryst., converted by  moist air into (II). H B r and 
(I) in light petroleum (b.p. 30—50°) or CC14 give 
d<'g>inacol hydrobromide, (C6H 140 2)2,HBr, m .p. 52—54°, 

able, also obtained as a by-product-in E t20 . Pin- 
acolone is formed when (H) is heated in a closed tube 
a t  100° or 150° or in air a t  110° or when (II) is treated 
in E t20  with aq. A gN 03, NaoS20 3, or Ag20 .

R. S. C.

E lectro lysis of m agn esiu m  chloride hexa- 
hydrate and -alcoholate in  m eth y l and ethyl 
alcohol.—See A., 1939,1, 35.

Syntheses of terpenes from  acetylene. A. E .
F avorski and A. I. L ebedeva  (J. Gen. Chem. Russ., 
1938, 8, 879—883).—OH-CMe2-CH:CH2 and 20% 
H^SO* <4— 5 days a t  room temp.) yield a m ixture of 
0H*CH2-CH:CMe2, OH-CHj-CMe^OH, linalool, and 
geraniol (traces). R. T.

Identification of m ethylisopropylcarbinol in  
Sharpies [com m ercial] diethylcarbinol. F. A.
K arnatz and F. C. Whitmore (J. Amer. Chem. Soc., 
1938, 60, 3082).—Commercial C H Et2-OH contains 
CHMePr^OH, showing th a t  rearrangem ent is not 
complete during hydrolysis of CHMePr^Cl, although it 
is complete when the chloride is prepared from the 
alcohol. R . S. C.

R esolution  of n-propylallylcarbinol. R. Cons- 
d e n , D. I. D ijveen, and J . K enyon (J.C.S., 1938, 
2104—2106).—dZ-?i-Propylallylcarbinol with o- 
C6H 4(C02)0 in CgHgN yields the I I  phthalate, m.p.
39— 40°, which is resolved by its brucine salt, only the 
(—)-salt being obtained pure, m.p. 137—140° (de
comp.), [a]»78o —22-0° in CHC13. This gives (—)-n- 
propylallylçarbinyl I I  phthalate, m.p. 39—40° ([a] for 
various >.>. in E tO H , C6H 6, C6H flÑ, CHC13, and CS2 
a t  room temp, are recorded), which is hydrolysed by 
NaOH to the (—)-n-propylallylmrbinol, b.p. 59—60°/ 
20 mm. ([a] for various XX alone a t various temp, 
and in EtO H , C6H 8, E t20 , and CS2 a t  room temp, are 
recorded) [benzoate, b.p. 147— 148°/] 9 mm., aJ|M 
—5-85° (7 =  0-,5); acetate, b.p. 71°/23 mm., a1, ^  
-14-35° (I =  0*5)]. J .  D. R.

M echanism  of rep lacem ent reactions in  a lly l 
com pounds : reactions of (-f)-n-propylpropenyl- 
carbinol and its  derivatives. C. L. Arcus and J . 
K enyon (J.C.S., 1938, 1912— 1920).—In  replace
m ent reactions 'o f CHRX’H 'C H R 'X  (A) which in 
volve loss of optical activ ity  the product m av be
c h r : c h - c h r 'y  (m  or c h r y - c h : c h r '  (c ), which
cannot be distinguished if R  — R ' == Me. Replace
ment in (-j-)-n-propylpropenjicarbinji H  phthalate 
(I) {A ; R  =  Me, R ' =  Pr°) is therefore studied. 
From the results, and those with (II) (belowr), and 
previous observations (A., 1938, I I , 215, 231), it  is 
concluded th a t the planar ion (CHMe-CH-CHPr“)® is 
formed, perm itting en try  a t  either C* or O . Possible 
mechanisms of inversion of configuration are dis
cussed. W ith (I) and H C03H or BzOH, the dl- 
formate or -benzoate is obtained. W ith (I) (69% 
optically pure) and AcOH there is inversion of con
figuration, and a product of 0-2% max. rotation is
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formed; when this is reduced i t  becomes inactive, 
and thus no asymmetry has been transm itted to  Cy 
(cf. C). Similarly (—)-A^-S-chloroheptene (H) ( A ; 
R  =  Me, IV  =  P r“, X  =  Cl), b.p. 44°/14 mm.,
— 1-68°, obtained from the (-f)-carbinol (III) and 
PC13 in C5H 5N, and thus of opposite configuration to
(III), with aq. N a2C03 gives the carbinol, of 2%  max. 
( + ) -rotation. W ith M e0H -K 2C03, (II)- from a 
carbinol of 30% optical purity  gives the Me ether of
0-4% max. (-f)-rotation. W ith AcOH-KOH, the 
dZ-acetatc is formed. All these are reduced to  in
active products. Similarly dl-A^-8-chloroheptene (IV), 
b.p. 49°/21 mm., prepared from the dl-form of (HU) 
yields inactive replacement products. When, cata- 
lyticaliy, (IV) has absorbed 1H2, the product contains 
residual (IV), some of the  H 2 having attacked the 
C-Cl linking; reduction thus cannot be used to  deter
mine the optical purity  of (II). The following are 
prepared : dl-n-propylpropenylcarbinyl -p-nitrobenzoate, 
m.p. 40—41°, p-xenylurethane, m.p. 103-5°, formate, 
b.p. 53—5 4 °/ll mm., and p -toluenesulphinate (V), 
decomp. 150°/<0-l mm., n“  1-5273. (+ )-n -Propyl
propenylcarbinyl -p-toluenesulphinate (VI), +2-27°,
is prepared from the (—)-carbinol. W hen (V) or (VI) 
is kept a t  32°, a non-saponifiable product (sulphone ?) 
is formed, a falling concurrently w ith ester content.

E . W . W.
Substitu ted  acetylenes. X X IX . P reparation  

of acetylenic carbinols. K . N. Campbell, (Mis s )
B. K . Campbell, and L. T. E by  (J. Amer. Chem. Soc., 
1938, 60, 2882—2884; cf. A., 1938, II , 388).— 
CH;C-CMe2-OH, CHiC-CMeEt-OH (I), 
CHiC-CMePr“-OH, CHiC-CMe(C5H i r w)-OH, 1-acetyl- 
enylc?/cfohcxan-l-oZ, CH-C-CPhMe-OH, y-phenyl-Aa- 
propinen-y-ol, b.p. 114°/12 mm., y-methyl-A*-noninen- 
y-ol, b.p. 96°/18 mm., As-7ioninen-y-ol, b.p. 88°/40 mm.,
S-methyl- A’-decinen-8-ol, b.p. 106° /20 mm. ,and 8-methyl- 
A'-undecinen-S-oljb.v. 120°/19mm., are obtained con
veniently and in > 5 0 %  yield from CH;CNa or CR-CNa 
and CORR' in liquid N H 3, while excess of the acetyl
ene is passed into the  solution (omission of this reduces 
the  yield and more of the  glycol is formed from G JIj). 
A reaction mechanism is postulated. Cone. HC1 and
(I) give 40% of $-chloro-$-methyl-Aa-buti?iene, b.p.
51—52°/135 mm. R . S. C.

P roduction  of butane-ay-diol.—See B., 1939, 16.

Form ation  of p£-dimethyl-Av-hexine-fis-diol.
A. T. B abajan  (J. Gen. Chem. Russ., 1938, 8, 602— 
607).—The following mechanism is proposed for 
K azarian’s reaction (A., 1935, 729): COMe2 -j- KOH
-> OH*CMe2*OK — (OKCMe2-C:)2 +  Ca(OH)2.

R. T.
P hotochem ical reactions in  the o-nitrobenzyl- 

ideneacetal ser ies . X II. M ono- and d i-o-n itro- 
benzylidenepentaerythritol, tri-o-nitrobenzyl- 
idenedulcito l, and di-o-nitrobenzylideneadonitol.
I . T anasescu and I. I liescu (Bull. Soc. chim., 1938, 
[v], 5, 1446— 1457; cf. A., 1933, 275; 1936, 1234).—  
E xtraction  of o-nitrosobenzoyl-o-nitrobenzylidene- 
pentaerythritol, m .p. 135° (I) (obtained by insolation 
of di-o-nitrobenzylidenepentaerythritol), with cold 
E t0 2 gives a more labile isomeride, m.p. 85—90° (H) 
(formula; discussed), which when slowly heated passes

into (I). W ith BzCl-CsH sN, (I) and (II) give the 
same Bz  derivative, m.p. 83—84°, and with HC1- 
E t0 H -H 20  afiord the same o-nitrobenzylidenepenta- 
erythritol (H I), m.p. 144— 145° (dibenzoate, m.p. 111°).
(I) and N H 2P h -E tO H  for 1 hr. form a monoazo- 
derivative, C25H 230 7N3, m.p. 110° (previous shrinking), 
thus proving the presence of 1 NO only. ( I l l)  and  p- 
N 0 2,C6H 4*CH0 (excess) w ith H 2S 0 4 or P 20 5 give 
di-jp-nitrobenzylidenepentaerythritol, m.p. 234—235°. 
Insolation of (III) in CHC13 gives o-nitrosobenzoyl- 
pentaerythritol, m .p. 95° (? 105°) (tribenzoate, m.p.
86—88°). Dulcitol and o-N 02,C6H,1-C H 0-P 20 s a t  
50° for 4—5 hr. give tri-o-nitrobenzylidenedulcitol, 
m .p. 92—94°, converted (in CHC13) by light into 
$s-di-o-nitrosobe7izoyl-y$-o-nitrobenzylidenedulcitol,m.-p. 
138— 140°. (a{,-dibenzoate, m.p. 125°; aX,-dibenzene- 
sulphonate, m .p. 116°). A donitolando-N 02-C8H 4-C110 
in  H 2S 0 4 (1 :1 )  give ctfiSc-di-o-nilrobenzylideneadonilol, 
m.p. 183—185°, insolated (CHC13) to  S-o-nitroso- 
benzoyl-a$-o-nitrobenzylideneadonitol, m.p. 100° [ye- 
dibmzoate, m.p. 104° (previous shrinking); yc-di- 
benzenesulphonate, m.p. 87°; N H 2P h-E tO H  gives the 
monoazo-compound, C^H^OgNg, m.p. 175°].

A. T. P .
S yn th esis  of r-arabitol and adonitol. R . L e s- 

pieatj (Bull. Soc. cliim., 1938, [v], 5, 1638—1641).— 
Mainly a detailed account of work already reported 
(A., 1936, 1229; 1938, I I , 346). 
CH:C-[CH-OAc]2-CH2’OAc is obtained from 
CH:C’ [C H  OHyCILjCl. CH(CH:CH2)2-0H  with 
AgC104 and a  little  0 s 0 4 gives a syrup, acetylation of 
which yields some r-arabitol penta-acetate. R . S. C.

E xp losion s and other dangers in  u sin g  ether, 
and th eir  prevention. J . Stamm (Chem.-Ztg., 1939, 
63, 11— 13).—Published work on the explosion of 
m ixtures containing E t20  and its auto-oxidation 
products, the  purification of E t20 , and tests for its 
purity , especially with reference to  H 20 2, are reviewed.

C, R. H.
Isom erisation  of d im ethylvinylethylene oxide  

in to  aa-dimethyl-A^-butenal. M igration  of
v in y l. Y. D e u x  (Compt. rend., 1938, 207, 920— 
921).—Mesityl oxide w ith Al2(OPr^)3 affords 
CMe2;CH‘CHMe*OH which when distilled over H 2S 04 
(pumice) gives dimethylvinylethylene, b.p. 75—76°/760 
mm., converted into a chlorohydrin, which with K  in 
dry  E t20  gives dimethylvinylethylene oxide (I), b.p. 
80—81°/60 mm. W hen (I) is passed over fuller’s 
earth  a t 250°, or when i t  is treated  with MgBr2- E t20 , 
i t  affords aa-dimethyl-A^-butenal, b.p. 87—88°/70 mm., 
reduced to  $$-dimethylbulyl alcohol, b.p. 135— 137°/760 
mm. (PA carbamate, m .p. 63—64°) [identical with the 
alcohol obtained by interaction of CMe2Et-MgCl (II) 
and HCOaE t], oxidised to  aa-dimethylbntyric acid, b.p. 
113—114°/53 mm. (amide, m .p. 102— 103°; aniliae, 
m .p. 92—93°), identical with the acid prepared from
(II) and C 02. - J .  L. D.

M ethylene d in itrate. G. T ravagli (Gazzetta, 
1938, 68, 718—721).—{CELsOjj and H N 0 3 (d 1-52) in 
H 2S0 4 a t  3—5° give methylene dinitrate (I), 
CH2(0*N02)2, b.p. 75—77°/20 mm., hydrolysed by 
KOH to K N 0 2, K N 0 3, CH20 , and some H C 02H  and 
MeOH. In  the products from C2H 4 and H N 0 3, (I) is 
no t detected. E . W. W.
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Acid cata lysis in  liqu id  am m onia . III. Effect 
of a-substituents on the am m on olysis  of esters.
L. F. Aitdrieth and J . K leinberg (J. Org. Chem., 
1938, 3, 312—316; cf. A., 1938, I, 258).—Conversion 
of esters into amides by liquid NH3 is shown to  be 
always (8 examples) very greatly accelerated by 
NHjCl, in accordance with the view th a t N H 4C1 acts 
as an acid in N H 3. The effect of R  in CH2R-C02E t is 
shown by the following relative reaction rates ; 
CN>CO,N H 2> C 0 2E t> O E t> P h > H ;  the rates for 
0 H ,CHPli*C02E t > 0 H ,CHMe,C02E t are intermediate 
between those of CH2(C02E t)2 and 0Et*CH2-C02E t. 
Prep, of OH-CHPh-CO-NH2 and OH-CHMe-CO-]MH2 
in 80-5 and 74—76% yield, respectively, is described.

R. S. C.
p-Alkoxyethyl esters of chlorocarbonic and 

carbam ic acids. H . G. A sh b u r n , A. R. Collett, 
and C. L. L azzell (J. Amer. Chem. Soc., 1938, 60, 
2933—2934).—The appropriate alkoxyethyl chloro- 
formate (prep, by C0C12 a t  < 0°) with. aq. N H 3 gives 
P-methoxy-, m.p. 46-8°, -ethoxy-, m .p. 62-2°, -n-, b.p. 
132-2— 132-5°/7 mm., and -iso-propoxy-, m.p. 53°, -n-, 
b.p. 132-2— 132-4°/2-5 mm., -iso-, b.p. 133— 134°/5 
mm., and -sec,-butoxy-, b.p. 135-4°/3 mm., -n-, b.p. 
142-2°/3 mm., and -iso-amyloxy-, b.p. 131-4°/l-5 mm., 
-$'-methyl-n-butox)/-, b.p. 129— 130°/2 mm., -a-ethyl- 
n-propoxy-, b.p. 133— 134°/2-5 mm., and -a!-mdhyl-n- 
butoxy-ethyl carbamate, b.p. 137— 138°/3-5 mm. U re
thane is more active and less toxic than  the OEt- 
esters, equal to  the  P r esters, bu t less active and 
less toxic th an  the Bu and 0-C5H n  esters. p-n- 
Propoxy-, b.p. 78-3°/13 mm., P-n-butoxy-, b.p. 93— 
93-5°/14 mm., and p-n-aniyloxy-ethyl chloroformate, 
b.p. 104-3°/12 mm., are described. B.p., n“ , d™, and 
y“  are given for all the chloroformâtes. R . S. C.

N eutral and b asic  lead  m onochloroacetates.
E. Grillot (Compt. rend., 1938, 207 , 996—998 ; cf. 
A., 1935, 1089; 1937, I I , 440).— (CH2Cl-C02).2Pb (I) 
when boiled w ith H 20  or N-aq. N H 3 affords a basic 
salt (II), (CH2Cl-C02)2P b ,P b 0 , together with small bu t 
variable, am ounts of (0H-CH2-C02)2P b ,P b 0 . (II) 
dissolves easily in  hot aq. (I) to  give 
[(CH2Cl-C02)3Pb2]0H , which has a strongly alkaline 
reaction. J .  L. D.

U ranyl sa lts  of su b stitu ted  organic acids. 
J .  H. K ïÆ pelka and Z. RÉSÔ (Coll. Czech. Chem. 
Comm., 1938, 11, 559—581).—The prep, and proper
ties of the  following U 02 salts are described : a- 
cMoro-, p-chloro-, tx-bromo-, fi-bromo-, $-iodo-propionate, 
dibromosuccinate, thiolacetate, a-thiolpropionate, o- 
chlorobenzoate (I). The salts decompose slowiy in 
daylight and more rapidly in  ultra-violet light, 
decomp, being catalysed by E t20 . The aliphatic 
salts, of which the  P-compounds are more stable, give 
C 02, basic salts, and Ug08 in ultra-violet light; in 
daylight more U 30 8 and less of the  basic salts arc 
obtained, and C02 is evolved only near the end of the  
decomp. (I), the most stable salt prepared, gives U 0 2 
salicylate and HC1 in ultra-violet light. F . H.

A ction  of sod iu m  ethoxide on y-halogeno- 
crotonic esters. R. R amraud (Bull. Soc. chim., 
1938, [v], 5, 1552— 1564; cf. A., 1935, 1105).— 
CH2Cl-CH:CH-C02E t (I) and N aO E t-E tO H  a t  50° 
give E t y-chloro-p-ethoxybutyrate (II), b.p. 108—

108-3°/20 mm. From  CH2BrCH :CH -C02E t, the 
analogous y-Br-compound (III) , b.p. 112— 114°/15 
mm., can be isolated, bu t usually there is loss of HBr, 
probably through (II I) , with formation of E t  2-eth- 
oxycycfopropanecarboxylate (IV), b.p. 74—75-5°/13 
mm:, also obtained from (II) by distillation with dry 
KOH [some succinic acid (V) is also formed] or from
(I) and N aO Et in very low yield, or from (III)  and 
N aO Et. (IV) and C r03 or H 20 2 give traces of (V);
(IV) and N aO lI in a sealed tube give 2-ethoxycyclo- 
propane-l-carboxylic acid, b.p. 122°/14 mm., con
verted by C r03, or more slowiy by air, into (V). 
The mechanism of formation of (IV) is discussed. 
CH2Cl-CH2'CH2‘C02E t distilled with dry  KOH gives 
cycZopropanecarboxylic acid and its E t ester.

A. T. P.
D iene syn th eses w ith  derivatives of sorbic acid. 

T. W agner-Jauregg and E. H elmert (Ber., 1938, 
71, [5], 2535—2543).—CH2C1-CH2-0H  and sorbyl 
chloride (1) a t  0° and subsequently a t  110° afford 
$-chloroethyl sorbate, b.p. 115°/15 mm., converted 
by N H E t2 a t  100— 120° into $-diethylaminoethyl 
sorbate, b.p. 109°/0-45 mm. (hydrochloride), also 
obtained from sorbic acid (II), N E t2-[CH2]2-OH (III)  
and HC1 a t  100° or from (I) and (III) . (11) and (II I)  
w-hen heated in N2 at 200° afford mainly a product, 
C12H 2102N, b.p. 190—200°/0-15 mm. Acrylyl chlor
ide and (I) in boiling xylene give &-methyl-Ah-tetra- 
hydroisophthalyl chloride (IV), b.p. 118— 122°/0-3 
mm., hydrolysed to  the  corresponding acid, m.p. 
282-5—283°, which is dehydrogenated by  Br a t  150° 
to  4-methylwophthalic acid (V), m.p. 330— 331° 
(corr.). (IV) is converted by N H E t2 a t 0° and then 
a t  40° into 4-methyl-As-tetrahydroisophthalbisdiethyU 
amide, b.p. 190— 194°/0-2 mm. 4-Methylisophthal- 
bisdiethylamide has b.p. 200—203°/0-l mm., m.p.
74—74-5° (corr.). S-Carb-fi-chloroethoxy-G-methyl-A*- 
cyclohexene-l-carboxyl chloride, b.p. 150— 154°/2 mm. 
[degraded by B r to  (V)], is converted by N H E t2 a t  
110° into 3-carb-$-diethylamiiwethoxy-6-methyl-A4- 
ojclohexene-l-carboxyldiethylamide, b.p. 198°/0-3 mm. 
Malcic anhydride and CHMe:CH-CH:CH-C02-C2H 4Cl 
give ’¿-carb-?.-chloroethoxy-C)-melhyl-Ai -telrahydro- 
phthalic anhydride, m.p. 124° (corr.), degraded by 
K 3Fe(CN)6 in alkaline solution to  p-C0H4Me-CO2H  and 
dehydrogenated and hydrolysed by B r to  3-carboxy-G- 
methylphthalic anhydride, m.p. 180°. Similarly w ith 
(:C-C02Me)2 Me2 3-carb-$-chloroethoxy-G-7nethyl-3 : 6- 
dihydrophthalatc, b.p. 190— 194°/0-25 mm. (slight 
decomp.), is produced. H. W.

R elative stab ility  of arom atic and aliphatic  
m onoglycerides. B. F. D aubert and C. G. K ing  
(J. Amer. Chem. Soc., 1938, 60, 3003— 3004).—- 
Glyceryl p--p-bromobenzoate (I), m.p. 95-2°, and P- 
palm itate (II) are rapidly converted into the a-esters 
by 0-In-HCI or -NH3 in E tO H , bu t for (II)  0-0067n - 
HC1 or 0-0125n-NH3 is as effective as is 0-05N-HC1 or
0-067n -NH3 for (I). No shift occurs w ith (I) or (II) 
a t  7° above the m.p. R . S. C.

T ransform ations of stearic  acid in  the so lid  
sta te .—See A., 1939, 1, 13.

Interm olecular oxidation  of o leic acid . M. 
B rambilla (Annali Chim. Appl., 1938, 28 , 444— 454). 
—Oleic acid, heated to  325° in N2, yields C02, octoic
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and sebacio acid, and an  unsaponifiable residue which, 
on fractionation, affords C8H le and C10H 2i) on distill
ation a t normal pressures and C16H 32 a t  20 mm. The 
mechanism of the degradation is discussed.

F. 0 .  H.
Lipins of tubercle bacilli. LIV. M ycolicacid .

F. H. Stodola, A. Le su k , and R. J . A n derso n . 
LV. W ax fractions of hum an tubercle b acillu s. 
C. W. W ieghard and R. J .  A nderso n . LVI. W ax  
of the bovine tubercle b acillu s. J . Cason and 
R . J .  Anderson  (J. Biol. Chem., 1938,126, 505—513, 
515—526, 527—541).—LIV (cf. A., 1936, 1028). 
Hydrolysis of the “ unsaponifiable wax ” of hum an 
tubercle bacilli w ith C6H 6-M eO H -K O H  for 80 hr. 
removes traces of fa tty  acids and phthiocerol, leaving 
mycolic acid, CS6H 167(OH)(OMe)06*CO2H , m.p. 54—  
56° (corr.), [c®  +1-8° in CHC13 [Me ester (CHJSL,), 
m.p. 43—45°], a saturated  acid which w ith H I and 
PhOH gives I-acids of varying composition, and when 
heated a t  280—350°/0-5 mm. yields m-hexacosoic acid 
and a non-acidic residue.

LV (cf. A., 1936, 899). The wax-like m aterial from 
E t0 H - E t20  extracts of the bacilli, insol. in  cold 
C0Me2, has been separated into three fractions by 
pptn. from EtOAc by  cooling, and by addition of 
C0Me2. The least sol. fraction when hydrolysed 
(C6H 6-M eOH-KOH) yielded H 20-sol. substances, 
glycerol (I), mannose, and inositol, phthiocerol (II), 
and acids which wero separated by pptn. from E tO H  
w ith Pb(OAe)2 : palmitic, stearic, ?t-hexacosoic (III) , 
tuberculostearic, mycolic, and an  acid, C31H 620 2( ?), 
m.p. 37—38°, [a]™ —10-4° in  E t20 . The more sol. 
fractions contained (I), carbohydrates, (II), fa tty  
acids, phthioic acid, unsaturated  acids hydrogenated 
to  (I I I ) , and acids similar to  mycolic bu t of lower 
mol. wt.

LVI. The CHClj-sol. wax from bovine tubercle 
bacilli, purified by repeated pptn. from E t20  by 
MeOH, has been hydrolysed (EtO H -K O H ) and the 
products separated into four fractions : (a) H 20-sol. 
substances, (I), glycerylphosphoric acid, a  disacchar- 
idemonophosphoric acid giving a  positive Scherer tast 
for inositol, and a neutral polysaccharide containing 
N, hydrolysed (dil. H 2S 04) to  inositolmonophosphoric 
acid, mannose, inositol, and another reducing sugar;
(b) E t20-E t0H -inso l. acids containing OH and OMe 
groups, of mean mol. w t. 1200, including bovine 
mycolic acid, m.p. 56— 58°, [a]D +2-7° in CHClg, which 
when heated a t  250— 300° under reduced pressure 
yields ( I I I ) ; (c) E t20-EtO H -sol. acids, palmitic, an 
inactive branchcd-chain (?) acid, C24H 480 2, m.p.
76—77° (Me ester, m.p. 39—42°), an inactive branched - 
chain acid, CigH360 2, m.p. 29—30° (Me ester, b.p. 
112— 114°/0-006 m m .; 2 : 4 : 6 -tribromoanilide, m.p. 
96—96-5°), unsaturated  acids, and a  m ixture of 
sa tu rated  i-acids of mean mol. wt. 430; and (d) neutral 
substances, (II), and an unknown non-cryst. substance

A. Li .
C ondensation of form aldehyde w ith  a-m ethyl- 

acetoacetic  ester . J . B urkhard  (Bull. Soc. chim., 
1938, [v], 5, 1664— 1669).—CHMeAc-C02E t, CH20  
(1-5 mols.), and a  little  aq. K ,C 03 a t —10° give E t 
u-methyl-u.-hydroxymethylacetoacetate, b.p. 96° (slight 
decom p.)/l-5 mm. (acetate, b.p. 94—96°/0-2 m m .; 
oxime, m.p. 165°; does not reac t with PhNCO),

which decomposes slowly a t 80° and rapidly a t  140° 
or when distilled a t  14 mm. R . S. C.

P oten tiom etric  titration  of com p lex  com 
pounds w ith  several ox id isab le  com p on en ts .—See
A., 1939,1, 103.

Introduction of su b stitu ted  v in y l groups. II. 
(l-M ethylpropenyl)a lkylm alon ic esters . III. 
(D ialkylvinyl)alkylcyanoacetic e s te r s . A. C. Cope 
and (Miss) E. M. H ancock (J. Amer. Chem. Soc., 
1938, 60, 2901—2902, 2903—2906; cf. A., 1939, I I ,  
5).—II . E t a.-carbethoxy-y-meth,yl-ÀP-pentenoate [Et2 
a-methylpropylidenemalmiate] [prep, from CH2(C02E t)2, 
COMeEt, and ZnCl2 in Ac20  a t  110°], b.p. 119— 120°/9 
mm., with N aN H 2 or, less well, N aO E t-E tO H , 
followed by  R H al or R 2S 04, gives good yields of 
E t2 methyl-, b.p. 126— 127°/15 mm., ethyl-, b.p. 124—
124-5°/9 mm., propyl-, b.p. 128—131°/9 mm., allyl-, 
b.p. 124— 129°/9 mm., and butxjl-, b.p. 159—160°/22 
m m ., -a.-methyl-Aa-propemjlmalonate, 
GHMe!CMe-CR(C02E t)2. The structure of the  pro
ducts follows because 0 3 gives MeCHO w ith only 
traces of CH20 . The wide b.p. of some of the 
products is due to cis-trans isomerism.

I I I .  I f  CH2R-CR':C(CN>C02R "  is treated  w ith 
N aN H 2 in liquid N H 3 and then with Alk2S 0 4 in PhMe, 
cleavage and  polymerisation occur. Use of N a in 
E t20  causes partial reduction. N aO R '" in a R "'O H , 
followed by AlkBr or Alk„S04 gives 
CHR:CR'-CAlk(CN)-C02R“ ', the structure  being 
proved by production of RCHO by 0 3. The order of 
preference is R '"  =  P r3 >  E t  >  Me, the yield being 
related inversely to  the ease of alcoholysis by the 
solvent. The following are prepared, those m arked * 
being mixed E t-P r  esters : Et a-cyano-$-methyl-a- 
ethyl-, b.p. 117—117-5°/12 mm., -a-n-propyl-*, b.p. 
120— 122-5°/9 mm., and -cc-bviyl-A^-penlenoate, b.p.
134— 134-5°/9 m m .; E t a-cyano-a.$-dimethyl-ù£-hex- 
enoale*, b.p. 124— 126°/16 m m .; E t a-cyano-fi- 
methyl-a-ethyl-*, b.p. 135— 136°/17 mm., -a-n-*, b.p. 
128—129°/9 mm., and -a-iso-propyl-*, b.p. 133— 
134°/13 mm., and  -a-allyl-A^-hexenoaie*, b.p. 130— 
133°/9 mm. ; E t a-cyano-a.-methyl-$-£thyl-, b.p. 112— 
113°/8 mm., <x-cyano-a$-diethyl-*, b.p. 141— 143°/22 
mm., a-cyano-$-ethyl-a-n-propyl-*, b.p. 132— 133-5°/ 
10 mm., and ct-cyano-fi-ethyl-a-isopropyl-*, b.p. 129— 
130°/12 mm., -ùfi-pentemate ; E t a-cyano-ap-dï- 
methyl-, b.p. 138—139°/17 mm., and a-cyano-$- 
methyl-a-ethyl-A^-hepteiwate, b.p. 145—146°/17 mm. ; 
Me a.-cyano-oL$-dimethyl-*, b.p. 150— 152°/22 nnn., 
<z-cyano-$-methyl-a.-ethyl-, b.p. 158— 159°/22 mm., 
-à^-octenoate ; M e a.-cyano-ct$8-trimethyl-, b.p. 130,— 
133°/22 mm., and x-cyano-Ç,8-dinietht/l-x-ethyl-, b.p.
137— 139°/22 mm., and a.-cyano-a-ethyl-$-propyl-$- 
hexenoate. CH2R ‘CR':C(CN)-C02R " are best pre
pared in PrOH, bu t some interchange of R "  and P r3 
occurs. R . S. C.

C hem ically  cata lysed  c is-tra n s  isom érisation .
C. C. P rice and R. S. Thorpe (J. Amer. Chem. Soc., 
1936, 60, 2839—2841).—In  light or in the  presence of 
anthracene in the dark, B r isomerises E t3 m aleate to 
E t2 fum arate. B r+ is probably the catalyst, which 
functions by  a long chain reaction, cis-trans Changes 
are thus not confined to  Br atoms. R . S. C.
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A ccelerating action ol ketones on the Can- 
nizzaro-T ischtschenko reaction. II . Depend
ence of the accelerating action  of ketones on the 
m agnitude of the ketone : CH„0 ratio . M. N.
Tilitschenko (J. Gen. Chem. Russ., 1938, 8, 766— 
773; cf. A., 1937, I I ,  368).—The accelerating effect 
of ketones on the  Cannizzaro reaction of CH20  in 
aq. or aq. alcoholic NaOH rises w ith increasing ketone 
concn., to  a m ax., corresponding w ith the no. of CII20  
mols. bound by the given ketone under given con
ditions (COMe2 6, cyctohexanone 4, COPliMe 3); this 
part of the  activation-ketone concn. curve is recti
linear. Further increase in ketone concn. inhibits the 
Cannizzaro reaction, owing to  lowering of the effective 
[CH20]. R . T.

Form ation  of form aldehyde from  percarbon- 
ate. A. R ezek (Ber., 1938, 71, [5 ], 2486—2487).— 
B aur’s observation (A., 1938,1, 319) of the formation 
of CH20  from percarbonate is confirmed by use of 
dimethylhydroresorcinol in  its detection. H. W.

Rate of form ation  of o x im es, phenylhydr- 
azones, and sem icarbazones of hydroxy-alde- 
hydes. G. V avon and P. MoNTiifiARn (Compt. 
rend., 1938, 207, 926—927; cf. A., 1938, I I , 101).— 
Interaction of the aldehyde or ketone (1 mol.) with 
N H 20H,HC1, NHP1i-NH2,HC1, or 
NH2-NH-C0-NH2,HC1 (2 mols.) in 70% E tO H  a t  0° 
(aldehydes) or 30° (ketones) is followed by determining 
the HC1 liberated in  the  first two cases and the 
unaltered N H 2*NH*CO’N H 2 in the last. Many alde
hydes and ketones show a m arked decrease in the 
tim e of half reaction when OH or OMe is o- to  CHO or 
CO. The effect is found a t  different p a vals.
o-OH'CgHj-COMo reacts more slowly th an  COPhMe, 
which indicates th a t  chelation occurs between the H  
of CHO and the O of OH, and not vice versa.

J . L. D.
S yn th esis of g lyco llic  and g lyceric  aldehydes.

A. K uzin  (J. Gen. Chem. Russ., 1938, 8, 592—595).—
0-25% glucose and 1% Ca(OH)2 in 4%  C H .0  are 
incubated a t  37° until the  reducing power (Fehling’s 
solution a t  20°) is m ax., when the solution is neutral
ised with H 2S 04, made slightly acid with AcOH, and 
evaporated in vac. to  a syrup, from which glyoxal is 
isolated (4% yield). Glyoxal and aq. CH20  in 
presence of Ca(OH)2 give ¿Z-glyceraldehyde in 75% 
yield. R . T.

P hotochem ical oxidation  of acetone.—See A., 
1939,1, 89.

A n alyses of m ix tu res of acetone, »»-butyl 
alcohol, and eth yl a lcohol.—See B., 1939, 14.

Condensation of ketones w ith  acid chlorides in  
presence of m eta llic  ch lorides. J . C o longe  and 
K . M o sta fa v i (Bull. Soc. chim., 1938, [v], 5, 1478— 
1486; cf. Descud6, A., 1903, i, 735; A., 1930, 713).— 
COMeEt-AcCl-ZnCl2 (amounts varied) a t  15—20° 
for 24 hr. give a  m ixture, b.p. 155— 158°, probably of 
CHMe;CMe-CH2Ac and CMeEtlCHAc; the two re
spective semicarbazones have m.p. 182— 183° and 
131° (cf. K on et al., A., 1928, 121S). COMePr aSords 
a m ixture, b.p. 196—199°/750 mm., of 
CHEt'CMe-CHEtAc and CMePrlCEtAc (semicarb- 
azone, m.p. 153— 154°, probably of the former).

Me am yl and hexyl ketone give products, b.p. 150—■ 
153°/30 mm., and 160— 162°/16 mm., respectively. 
Reactions of COEt2-ZnCl2 and AcCl, BzCl, SOCl2, 
S 0 2C12, P0C13 (best), PC13, and i5-C6H 4Me-S02Cl a t 
15—20° for 48 hr. are examined. The mixed product, 
b.p. 186— 190°/757 mm., gives a semicarbazone, 
m.p. 108— 109°, probably from CEt2!CMe-COEt (cf. 
Kon et al., A., 1931,1274). The interaction of COEt2 
and POClg a t  20° for 48 hr. w ith various metallic 
chlorides shows th a t ZnCl2 and SnCl4 are best. 
COMePr*3, COMeBuy, or COIV5,  does not react with 
POCl3-ZnCl2. Mechanisms of reactions are discussed.

A. T. P.
H ydrogenation of h igh er  ketones w ith  cata

ly s ts  con sistin g  m ain ly  of n ickel or copper. K.
K ino  (J. Soc. Chem. Ind. Japan , 1938, 41, 259— 
260b ).—The quantities of hydrocarbon and sec. 
alcohol produced in the hydrogenation of ketones 
a t  300° have been determined, using catalysts con
sisting of N i or Cu and various other metals.

A. Li.
A cid- and a lk a li-resistin g  properties of h igh er  

k etones, and their  so lu b ilities in  som e organic  
so lven ts. K . K in o  (J. Soc. Chem. Ind. Japan , 1938, 
41, 259b).—W hen left in  contact w ith the reagent 
for 142 days, mixed ketones (C31—C35) are appreciably 
attacked by conc. H 2S 04, slightly by conc. HC1, 
conc. HNO3, and 30% KOH, bu t no t a t  all by 30% 
NaOH or dil. acids. The solubility of stearone in 
org. solvents a t  three temp, is recorded. A. Lr.

D egradation reaction  in  organic ch em istry . 
A. Schonberg (Nature, 1938, 142, 997).—Examples 
of the conversion of -CO-CO'CO* or •CO-CH2-CO* into 
•CO-CO' are given. L. S. T.

M odern resu lts  in  the ch em istry  of carbo
hydrates. F. Michebl  (Angew. Chem., 1939, 52,
6— 17).—A review in which the following are dis
cussed ; configuration, prep, o f monosaccharides, 
reduction products, oxidation products, compounds 
involving interaction of the CO group, glucosides 
and ethers, aldehydic and ketonio derivatives, esters, 
syntheses, position of ring and configuration, oligo
saccharides, cellulose, starch, glycogen, Schardinger 
dextrin, mannans, xylan, agar-agar, pectins, biologic
ally im portant carbohydrate derivatives, carbo- 
hydrate-protein compounds, transition from carbo
hydrates to  the  carbocyclic compounds. H . W.

S yn th esis of su gars from  form aldehyde. V I. 
M echanism  of the reaction . A. K uzin  (J. Gen. 
Chem. Russ., 1938, 8, 759—765).—Balezin’s dilato- 
metric studies of the reaction of condensation of CH20  
in presence of Ca(OH)2 (A., 1938, I I , 43) are criticised 
on the grounds th a t variations in the tem p, of the 
systems were not taken into account. The following 
reaction mechanism is advanced, as being more in 
accord with the facts : OH-CRICR'OH (I) -f- C H ^O H ^
(II) -> OH-CH„-CR(OH)-CR(OH)2 ->
(+M OH) OH-CH2-CR(OM)-CR(OH)2 ->
o h -c h :c r -c o r  -> [ +  (ii)] 
OH-CH,-CH(OH)-CR(OH)-COR -> (I) +
OH-cH;-cH(OH)2 ( i n ) ; ( in )  -> o h -c h :c h -o h  (iv)

[+  (II)] OH-CH2-CH(OH)-CH(OH)2. In  this 
reaction M =  0-5Ca, (IV) functions as an au to 
catalyst, and (I) is a monose having the •C(OH)IC(OH)‘
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group, and functioning as a catalyst. Under con
ditions of biosynthesis (I) may be fructose or ascorbic 
acid. R . T.

Production oî i-erythrulose by tbe action  of 
A cetobactcr suboxydans  on erytliritol.—See A., 
1938, I I I ,  102.

D escent of the ser ies of m ethylated  su gars by  
the W eerm an reaction. W. N . H aworth, S. P eat, 
and J . W hetstone (J.C.S., 1938, 1975—1980).— 
3 : 5 :  6-Trimethylglucofuranose is oxidised by Br 
to  3 : 5 : 6-trimethyl-y-gluconoIactone, m.p. <14—15°, 
M d 4-51-8°-> +14-1° in HoO in 860 hr., which is 
converted by liquid N H 3 into 3 : 5 : 6-trimethyl- 
gluconamide (I), m.p. 144°, [a]!,0 +34-0° in  I I ,0 . Me 
pentamethylgluconate w ith NH3-MeOH yields penta- 
methylgluconamide (II), m.p. (36°, [a]™ +51-1° in 
H 20 . 2 : 3 : 5 : 6-Tetramethylgluconamide a t  0° with 
aq. NaOCl yields a cyclic urethane (IV) [(III), R  =  Me],
MeO-CH m ‘P' [“]»"* + 99 '3° in

j__iOR H 20 , w hilst 2 : 3 : 6 - t r i -

(III.)

}/'n  methylgluconamide yields the
A \  ou. h /OM e cyclic urethane [(IH), R  =  H],

 Y  m.p. 157°, [a]" +103° in H ,0 ,
m ethylated by M eI-AgaO in 
MeOH to  the N -J /e  derivative of
(IV), m.p. 99°, [a]},7 +65-8° in 

H 20 , also obtained by m éthylation of (IV). Similar 
treatm ent of 2 : 3 : 4 : 6-tetramethylgluconamide 
yields the cyclic urethane described by Irvine and 
Pryde (J.C.S., 1924,125, 1045), 2 : 3 : 4- and 2 : 3 : 5- 
trimethyl-Z-arabonamido yield the urethanes described 
by Humphreys et al. (A., 1931, 1403), whilst (II) 
yields tetramethyl-n\dehydo-d-arabinose, b.p. 85° 
(bath)/0-01 mm., [a]],7'5 +16-6° in I I20 , and (I) gives 
3 : 4 :  5-trimethyl-à-arabinose (a syrup), [a]J,7 +18-4° 
in H 20 , and NaCNO (identified as hydrazodicarbon- 
amide) which is not formed from any other amide 
(cf. A., 1935, 72). J .  D. R.

M echaxdsm  of carbohydrate oxidation. XXIV. 
A ction of «fdehi/do-d-glucose and of a ldehydo-d- 
ga lactose in  alkaline so lu tions. R . J . P lunkett  
and W. L. E vans (J. Amer. Chem. Soc., 1938, 60, 
2847—2852; cf. A., 1937, I I ,  57).—The am ounts 
of lactic (I) and  saccharic (II) acids obtained by
0-5—6n-KOH from aldehydo-d-g\ncose and  fi-d- 
glucopyranose penta-acetates a t  25°, 37-4°, 50°, and 
62-5°, and from aldehydo-d- galactose and p-cf- 
galactopyranose penta-acetates a t  25° and 50° are 
determined. W ith 3n-KOH they are very similar, 
but in more conc. KOH the aldehyde-sugars give more 
(EE). The results support the view th a t  pyranoses 
form aldehydo-s\iga,TS before fission to  (I). I t  is 
postulated th a t (I) and (II) are obtained by  different, 
bu t analogous, changes, the  rates of which depend 
on the exact conditions. Susceptibility to  alkali 
usually is a max. a t  37-5° and increases only slightly 
with >3n-K O H . R . S. C.

M utarotation of «7-galactose. B. C. H endrick s 
and R. E . R undle  (J. Amer. Chem. Soc., 1938, 60, 
3007—3009).—The ra te  of m utarotation of tetra- 
methyl-a-cZ-galactopyranose a t  0°, bu t not a t  25°, 
decreases as equilibrium is approached; k 1 -f- k2 for 
“ therm al dissociation ” from 25° to  0° (Isbell et al.,

A., 1936, 1209) decreases similarly. Thus, conver
sion of pyranose into furanose forms is not a general 
cause of complex m utarotation. R . S. C.

Iso lation  of an anhydro-I-galactose derivative  
from  agar. S. H and s  and S. P eat (Nature, 1938, 
142, 797).—M ethylation of agar w ith Me2S 0 4-  
NaOH, followed by hydrolysis (MeOH-HCl), "frac
tionation of the  glycosides, and m ethylation (Mel), 
yields 2 : 4-dinicthyl-3 : 6-anhydroinethyl-l-galacto- 
pyranoside, m.p. 82—83°, [a]D +85-3° in  CHC13, 
+ 73° in H 20 , and + 77-8°-> 21° in  dil. aq. H 2S 0 4, 
hvdrolysed to  2 : 4-dimethyl-3 : 6-anhydro-Z-galactose, 
m.p. 114°. J .  D. R .

H y d ro g e n a tin g  fission  of sucrose. R . W e id e n - 
hagen and H. W egner (Ber., 1938, 71, [J3], 2712—  
2716).—A t 170—180°/50 atm ., neutral solutions of 
sucrose (I) in presence of a Ni-M o catalyst rapidly 
absorb 4 H 2, after which the  ra te  of absorption d i
minishes greatly bu t reaction does not cease. The 
solution contains acetol (II) due to  the  interm ediate 
production of AcCHO. The absorption graph in
dicates th a t the change is C ^H ^O !! -> 4AcCHO -> 
4(11). The neutral character of the solution appears 
to  prevent the further reduction of (II), which is 
probably present in the  desmotropic ethylene oxide
form Q ^ 2̂ >CMe-QH. A ttem pts to  obtain
OH-CH2-CHMe-OH (III) in a single operation by 
hydrogenative fission of (I) in presence of Ca(OH)2 
gave m ainly (OH-CHMe-CO,)2Ca with a little (HI) 
bu t no (II). Stronger alkali causes an  increase in 
the  am ount of 0H*CHMe-C02H  whereas' weaker 
alkali [K2H P 0 4, Zn(0H )2, Mg(OH)2] is unable to  
convert (II) into the reducible CO form. Good 
yields of (III) can bo obtained by hydrogenating
(I) in a neutral medium until the  quantity  of H  
necessary for the formation of (II) has been absorbed.
(II) is distilled and  the hydrogenation is completed 
in the distillate made alkaline, preferably with 
Ca(OH)2. Addition of alkali to  the  initial solution 
a t  the appropriate stage does not lead to  satisfactory 
results. I t  appears th a t  a t  170°, possibly owing to  
C 02 formed as a by-product, (I) is hydrolysed to  
monosaccharides which a t  the relatively high temp, 
rapidly pass into C, sugars which lose H 20  to  form 
AcCHO. H . W.

Preparation of ru tinose from  rutin  w ith ou t 
aid of enzym es. G. ZemflIsn and A. Gerecs (Ber., 
1938, 71, [J3], 2520).—R utin  is hydrolysed by boiling 
10% AcOH and rutinose is isolated as the (3-hepta- 
acetate, m.p. 169—170°, [a]™ -2 7 -7 °  in  CHC13.

H . W.
B io ses  of hesp erid in  and of neohesperid in .

G. Zempl£n and A. K . T ettamanti (Ber., 1938, 71, 
[.B], 2511—2520).—Hesperidin (I) is completely 
m ethylated by Me2S 0 4-N aO H  followed by Ag20 -  
M el to  ncmamethylhesperidin, m.p. 180—181°, [a]”  
—40-0° in CHCIj, which is hydrolysed by acid to  
m ethylated monoses identical in optical activ ity  and 
reducing powrer w ith those derived from completely 
m ethylated ru tin  or m ethylated rutinose (II). The 
biose of (I) is therefore identical with (II). Further, 
fission of (I) w ith Ba(OH)2 leads to  non-cryst. P- 
phloroglucinclrutinoside [this gives a non-cryst.
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acetate (III), [a]J? —44-05° in  CHC13, also obtained 
from phloroglucinol and acetobromorutinose]. The 
sp. ro tation of (III) agrees with th a t calc, from 
observation of fi-phloroglucinolcellobioside acetate, [<x]n 
—36-0° in  CHCl-j, thus showing th a t (I) is hespcritin-p- 
rutinoside.

[W ith, in part, S. E a r  ago.] Neohesperidin (IV), 
m.p. 244°, is hydrolysed to  hesperitin, ¿-glucose, 
and i-rhamnose. The restricted action of 0-5% 
H 2S 04 leads to  a  hesperitinglucoside, whereby (IV) 
is sharply differentiated from (I). The successive 
action of Me2S 0 4-N a 0 H  and M el-Ag20  on (IV) 
gives moriomethiliieohasperidin, [a]^1 —59-4° in E tO H . 
■This is hydrolysed to  a  m ixture of m ethylated 
monoses, the reducing power of which, is considerably 
>  th a t of the similar substances obtained from (I) 
or from rutin . (II) is therefore no t present in (IV), 
which contains a new biose for which the term  
neohesperidose is proposed. I t  is probably 14- 
rhamnosido-4-d-glucose, although the  possibility of 
a  3- or 2-glucose union is not completely excluded. 
The point of union of the biose to  the fiavanone is 
not established. Decamethylrutin, [a]J? —32-8° in 
E tO H , is described. H. W.

A rbuscoloside (m yricetyl-d -galactosid e), m .p . 
208°.—See A., 1939, i n ,  219.

E m u lsin . XXXV. G lucosides of phenolcarb- 
oxylic acid s, th eir  enzym ic fission  and auto
decom position . B. H elferich and H . L utzmann 
(Annalen, 1938, 537, 11—21).—Me tetra-acetyl-p-d- 
glucosidosalicylate, m.p. 160-5° (corr.), [ag? —29-3° 
in CHC13, —34° in COMe2, is deacetylated by NaOMe 
in boiling McOH to  Me p-d-glucosidosalicylate, m.p. 
107° (corr.), [a]^° —64-4° in H 20 , which is hydrolysed 
by aq. B a(0H )2 a t room temp, to  p-d-glucosidosalicylic 
acid (I) (+0-5H 20), m.p. 136— 137° (corr.), [oc]£ 
-5 9 -6 °  in H 20 , [a]?,1 -3 7 -0 °  in 7%  aq. K 2C 03. Treat- 
m ent of ?ii-0Na-CGH.1-C02Me with acetobromoglucose 
and of the product with Ac20  and CSH SN  yields 
M e tetra-acetyl-fi-d-glucosido-m-oxybenzoate, m.p. I l l — 
112° (corr.), [a]^° —28-6° in CHC13, whence M e 
$-d-glucosido-m-oxybenzoate, m.p. 153— 154° (corr.),
[a]®1 —74-1°, and the  free acid. fi-d-Glucosido-p- 
oxybenzoic acid has m.p. 211—212° (corr.), [a]£l 
—81-4° in H 20 . P-i-Glucosido-o-coumaric acid 
(+ 1 H 20), m.p. 245° (corr.; decomp.), [<x]y —76-5° 
in 50 vol.-% E tO H  [tctra-acetate, m.p. 187— 188° 
(corr.), [a]},7 —56-3° in CHC13], is converted by  CH2N2 
into its M e ester, m.p. 189— 190° (corr.), [a]f>° —72-2° 
in 50 vol.-% E tO H  [tetra-acetate, m.p. 125— 126° 
(corr.), [a]®1 —53-5° in CHC13], Counmrin is con
verted by 2if-NaOH and acetobromoglucose into 
tetra-acctyl-$-d-glucosidocoumarinic acid, m.p. 155—  
156° (corr.), [«]£? +14-5° in CHC13. The correspond
ing M e  ester, m.p. 110° (corr.), [a]?,1 +7-3° in CHC13, 
is hydrolysed to  Me P-d-glucosidocoumarinate, m.p. 
98—99° (corr.), [a]^ —63-6° in H 20 , which yields a 
non-cryst. acid (II). Among the free acids the 
derivative of 0-0H-C6H 4-C02H  is m ost rapidly 
hydrolysed by enzymes whilst there is practically 
no difference in the case of fission of the esters of the 
simple phenolcarboxylic acids. There appears to  
be no parallelism between the possibility of lactone 
formation and the ra te  of hydrolysis. Provided th a t

a  neutral or alkaline solution is assured by buffering 
there is no evidence of autodecomp, a t  60°. Solutions 
of the free acids (pn 2-4—2-9) are also stable with the 
exception of th a t of (I) which is affected even a t  room 
tem p. On the other hand the possibility of lactone 
formation does no t induce the autodecomp of (II).

H. W.
D eterm ination of uronic anhydride resid u es in  

polysaccharides. W. G. Campbell, E. L. H irst , 
and G. T. Y oung (Nature, 1938, 142 , 912—913; 
cf. A., 1938, I I I ,  545).—Glucose, fructose, sucrose, 
maltose, mannose, and xylose, potato, rice, and 
w heat starches, etc., bu t not mannitol, give small 
amounts of CO, (0-2— 1%) when heated with aq. HC1. 
For starches, no structural significance can be 
attached to  these small yields of C02, whilst for other 
polysaccharides yields >1%  may be untrustw orthy 
as an indication of the  presence of uronic anhydride. 
The claim advanced previously (A., 1935, 797) th a t 
certain wood starch preps, contain uronic anhydride 
is not invalidated; only the numerical results are 
affected. L. S. T.

Significance of " e n d -g r o u p ” determ ination  
in  polysaccharides. E. H usI m ann  (Papier-Fabr., 
1938, 36, 51, 559—563).—A discussion of relevant 
literature. A. T. P.

A ction of ch lorine w ater on p-am yloses. 
H . H. F letcher and T. C. Taylor (J. Amer. Chem. 
Soc., 1938, 60, 3018—3025).— p-Amylose is treated 
with Cl2 a t  p n <10 and the reaction stopped by C2H 4 
a t  different tim es; the  reducing power and “ alkali- 
labile val.” (Taylor et al., A,, 1935, 1064) decrease 
gradually, bu t tj remains const.; this is due to 
oxidation of terminal CHO to C02H. In  neutral 
or acid solution, there is a t  first only slight change, 
then a sudden, large rise in reducing power and alkali- 
labile val. and a large decrease in tj; thereafter, 
alkali-labile val. slowly decreases, bu t the reducing 
power and 7) remain const. In  these cases the first 
action is penetration of H 20  into the micelle, catalysed 
by HOC1; then the micelles suddenly disrupt (lower 
7)) and thus expose CHO which was previously masked. 
During reaction the  p a decreases and even partial 
prevention of this change by buffering increases the 
final decreases in alkali-labile val. and reducing 
power. Tapioca, potato, and maize starches behave 
similarly, bu t not identically. Longer grinding 
increases the  rates of change. The reducing power 
and alkali-labile val., bu t not -q, of glucose are de
creased by Cl2, b u t the reaction is no t quite analogous 
to  th a t of starch. R- S. C.

P olysaccharide produced from  sucrose by  
B eta b a c te r iu m  v e r m ifo n n e .—See A., 1939, I I I ,  
102.

D extran produced from  sucrose b y  B ctaeoccus  
arabinosaceous hcerrw lyticus.—See A., 1939, I I I ,  
102.

M ethylated starch . K . F reudenbbrg  and H . 
B oppel (Ber., 1938, 71, [7?], 2505—2511).—Starch is 
readily m ethylated w ithN a, N H 3, and Mel if the  m ixture 
is kept heterogeneous. I t  is necessary to  remove N a l 
periodically and to  reach a t  least a 20%  OMe content 
during the first operation; otherwise gel formation
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or, possibly, dissolution results. The product is 
purified by ho t H 20 , whereby the final val. (45-6% 
OMe) is readily attained. Alternatively, after a 
certain OMe content has been reached the formation 
of slime can be avoided by operating in solution in 
NHMe2, N H E t,, or, preferably, N H 3. Amylose and 
amylopectin are m ethylated similarly and the 
products cannot be distinguished from one another. 
Terminal group determinations of the Me3 ethers of 
the three compounds yield 3-2—3-4% of tetram ethyl- 
glucose (I), 1*8—2-2% of dimethylglucose (II), 91% 
of trimethylglucose (in) (calc, as anhydride), and 4%  
of distillation residue. 5% of term inal groups appear 
to be present and (II) and (in) are present in the ratio 
1 : 1 .  (I) is identified as such. Trimethylglucoses 
other than (H I) do no t appear to  be present.

H. W.
Cellulose h yd rolysis by ethyl m ercaptan . III.

Ml L. W olfram and J .  C. Sow den (J. Amer. Chem. 
Soc., 1938, 60, 3009—3013; cf. A., 1938, I I ,  265).— 
Cotton linters is hydrolysed by 41% HC1 w ith and 
w ithout E tSH , and the degree of polymerisation is 
calc, by rj and the S content of the product a t  various 
times. gives consistently the higher mol. wts.

R. S. C.
M ethylation of cellu lose. K . F r e u d e n b e r g , 

E. P lankeniiorn , and H. B oppel (Ber., 1938, 71, 
[jB], 2435—2438; cf. A., 1937, I I , 370).—Cellulose (I) 
can be completely m ethylated by repeated treatm ent 
with Na and Mel in liquid N H 3. The m ethylation of
(I), which contains 40% OMe introduced by the action 
of cold Me2S 0 4 and KOH, can be rapidly completed 
by this method. Such an incompletely m ethylated
(I) gives a very viscous solution in CHC13 bu t after 
treatm ent with N a-M el-liquid N H 3 the viscosity (tj) 
diminishes markedly. Methylcellulose, prepared ex
clusively in N H 3, has invariably a  low v). Treatm ent 
of highly viscous (I) a t  —70° under N H 3 with N a or 
N aN H 2 is sufficient to  diminish 7). T reatm ent of 
2 : 3 :  6-trimethylglucose (n )  w ith cold M eOH-3% 
HC1 and of the product with Ag2C03 gives, after 
distillation, a  glucoside m ixture with nearly the 
expected [a]D in H 2S 0 4. I f  the m ixture is warmed 
before removing the HC1 the val. of [<x]D increases 
with the  temp, employed and with the duration of 
heating. Products derived from methyl-cellulose or 
-starch showr precisely similar behaviour. I f  the 
glucoside mixtures of highest [a]D are hydrolysed with 
dil. HC1 the  product is essentially (n). Glucosides 
w ith varying final [a]D do not differ from one another 
essentially in b.p. The phenomena are not explained 
bu t it  is advocated th a t treatm ent of polysaccharides 
with MeOH-HCl should be used w ith caution and 
th a t prolonged heating during glucosidation should be 
avoided as far as possible. H . W.

C onstitution of organic sa lts  of hexam ethylene- 
tetram ine. P. B ouchereatt (J. Pharm . Chim., 
193S, [viii], 28, 484—489).—W hen alcoholic solutions 
of (CH2)6N4 and org. acids are mixed a t or below' 80° 
the  corresponding salts are obtained, whilst if aq. 
solutions and higher temp, are used then double N H 4 
(CH2)6N4 salts are formed. The following salts of 
(CH2)f,N4 are described : salicylate and double JVJI4 
salicylate., citrate, and double N H i citrate, benzoate,

m.p. 132°, and double N H A benzoate, m.p. 125°, 
diethylbarbilurate, m.p. 163—164°, and double N H i 
methylenecitrate, m.p. 163°. J .  N. A.

C hem ical, p h ysio log ica l, and n eu tra lisin g  
action of hexam ethylenetetram in e on dichloro- 
diethyl su lphide (Ypérité or L o st) . P . B r u è r e  and 
P . B ottchereatt (J. Pharm . Chim., 1938, [viii], 28, 
490—492).—Aq. (CH2)aN 4 rapidly diffuses into tissues, 
and can be used to  counteract the effects of m ustard 
gas, with which it  reacts in  presence of H 20  forming 
N H 4C1, the corresponding glycol, and trace of CH20 .

J . N. A.
C rystalline triethanolam ine iodom ercurate.

H . Griffon (Bull. Soc. chim., 1938, [v], 5, 1694— 
1699).—N(CH2-CH2,OH)3 gives no ppt. w ith M ayer’s 
reagent, bu t w ith Valser’s more conc. reagent in 
neutral or slightly acid solution (>0-03n.) gives the  
salt, J3,HI,HgI2 (photomicrograph). R . S. C.

A m inopentane-polyols. J . B a rb ie r e  and J . 
M a tt i  (Bull. Soc. chim., 1938, [v], 5, 1565—1567).— 
C(CH2,OH)4 and H B r (d 1-78) a t  120° for 15 hr. afford 
C(CH2Br)2(CH2,OH)2 and $-bromomethyl-$-hydroxy- 
methylpropane-cty-diol, m.p. 76°, converted by 
NPhMe2-C 6H 6 a t  150° for 15 hr. into fi-dimeihyl- 
aininoefhyl-$-hydroxymethÿlpropane-a.y-diol, m.p. 51—- 
52°, b.p. 178— 182°/4 mm. (hydrochloride, m .p. 125-5°). 
Similarly, CMc(CH2-OH)3 and H B r a t  100° for 15 hr. 
give $-methyl-$-bromomethylpropane-a.y-diol, m .p. 71°, 
b.p. 151— 152°/15 mm., converted (140°) into the 
corresponding |3-iO/e2-compound, b.p. 128°/15 mm. 
(hygroscopic hj'drocliloride) (corresponding $-NEt2- 
compound, b.p. 174p/2-3 mm.). A. T. P .

Affinity of am ino-acids and polypeptides for  
acid s, b ases, and zw itterion s.—See A., 1939, I,
80.

R eversib le action of ox id ised  phenols in  the  
deam ination of certain  am ino-acids. S. S.
H ttb a rd  (J. Biol. Chem., 1938, 126 , 489^192).— 
The am ount of deamination of glycine by tyrosinase 
and _p-cresol (I) in aerated buffer solutions a t  p n 7-8 
show's th a t (I) functions reversibly to  a limited extent. 
I t  probably combines with the end-products, since 
the  N H 3 recovered is <  th a t corresponding w ith the 
am ount of deamination. D ata of Robinson et al. 
(A., 1925, i, 745) are consistent w ith this theory.

A. Li.
O ptically  active am ino-acids. V II. S. B er- 

lingozzi and (Signa.) R. Lenoci (Gazzetta, 1938, 68 , 
721—728).—Z-œ-Bromotsovaleryl-i-asparagine (I) (A., 
1926, 819) with boiling 25% HC1 gives Z-a-broinowo- 
valcric acid (II) and aspartic acid. Similarly the 
d-isomeride of (I) gives the d-isomeride of (U). W ith 
boiling 4n-HC1, howrever, (I) gives mainly 1-a-broino- 
iaovalerylaspartic acid (in), m.p. 167°, '[a]£° —10-2° 
(Na2 salt in H 20), with some (II). à-a-Broino\so- 
valerylaspartic acid, m.p. 158— 159°, [a]!? +12-1° 
(Na2 salt in H 20), is obtained similarly. Z-Aspartic 
acid and r-a-bromoisovaleryl-Z-asparagine yield a 
product from which impure (III) is fractionated.

E. W. W.
S-C ysteinosuccin ic acid . E. J . Morgan and

E. Friedmann  (Biochem. J ., 1938, 32, 2296—2298; 
cf. A., 1938, I I I ,  614).—The amorphous reaction
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product from Z-cysteine and maleic acid (cf. A., 1938, 
II , 216) separates from MoOH to  give S-cysteino- 
euccinic acid, m.p. 134— 135° (decomp.) after softening 
a t 102°, [a]D —29-8° in H 20 , racemised by boiling 
AcOH. ¿'-Glutathionosuecinic acid (Zoc. cit.) with 
boiling 25% H 2S 0 4 gives partly  racemised iS'-cysteino- 
succinic acid. The inhibition by maleic acid of 
enzyme reactions induced by SH-compounds m ay be 
due to  the above type of reaction. J .  L. D.

S yn th esis of natural creatinephosphoric acid. 
K. Zeile and G. F awaz (Z. physiol. Chem., 1938,256,
193—196; cf. A., 1939, II , 11).—Creatine a t 0° in 
aq. NaOH w ith P0C13 gives a 28% yield of creatine
phosphoric acid (separated as Ca salt,
CiHgOjNjPCa,4H20 ) identical with the natural acid.

W. McC.
N ew  derivatives of the s ily l rad ical. H. J.

E melIsus and N. Miller (Nature, 1938, 142 , 996— 
997).—SiH3Cl reacts spontaneously w ith N H 2Me or 
N H 2E t to  give methyl-, NMe(SiH3)2, b.p. 32-3°, or 
ethyl-disilylamine, b.p. 65-9°, which are stable in air, 
but are quantitatively hydrolysed by  alkali, and 
decomposed by HC1. Cold NMe3 and SiH3Cl yield 
a stable solid, NMe3,SiH3Cl (I), decomposed by H 20  
to disiloxane and  NMe3,HCl. In  m oist air the final 
products are silicic acid and NMe^HCl, bu t the  
interm ediate products give solutions with strong 
reducing properties. (I) is hydrolysed NMe3,SiH3Cl +  
3NaOH =  N a2S i03 +  NaCl +  NMe3 +  3H2. (I) is a 
convenient silylating agent; e.g., w ith alcohols it  
forms volatile silyl alkyl ethers, which can easily be 
isolated. A t room tem p. SiH3Cl and NHMe2 give the 
compound, NSiH3Me2, which appears to  form an 
unstable quaternary salt w ith excess of SIELCl.

L. S .T .
A lkyl and aryl esters of orthosilic ic  acid . III. 

S yn th esis  of tr ieth oxya lly lm on osilan e. EL. A n
drianov and M. KLamenskaja (J. Gen. Chem. Russ., 
1938, 8, 969—971).—CH2:CH-CH2Br, Mg, and 
Si(OEt)4 yield triethoxyallylmonosilane, b.p. 172—178°.

R . T.
Course of reaction  g iv in g  r ise  to acetylene- 

b ism agn esiu m  brom ide.—See A., 1939,1, 85.
C om plexes of m agn esiu m  chloride w ith  or

gan ic  oxygen com pounds. A. S. Osokin  (J. Gen. 
Chem. Russ., 1938, 8, 583—587).—The following 
compounds are obtained by  heating anhyd. MgCl2 
with anhyd. org. compounds containing 0  in C6H 6 
or light petroleum : MgCl2,6C5H n -OH,MgCl2,2COMe2, 
MgCl2,furfuraldehyde, MgCl2,10Bu“C 02H, 
MgCl2,2CsH u -OAc, MgCl2,12Ac20 . R . T.

A ction of m agn esiu m  te r t .-butyl chloride w ith  
acety l ch loride. F. C. W hitmore and W . R. 
W heeler (J. Amer. Chem. Soc., 1938, 60, 2899— 
2900).—Addition of MgBuvCl to an  excess of AcCl 
in E t20  gives COMeBuv (I) 17, CHMeBuv,OAo 8, 
EtOAc 9, ¿so-C4H 8 6-6, mesityl oxide (II) (origin 
unknown) 6-6, and tso-C4H 10 [probably derived by 
reaction of (I) and (II) w ith MgBuyCl] 23-6%. The 
EtOAc is proved to  be formed from the  AcCl and 
E t20  under the  influence of the anhyd. MgCl2 formed.

R . S. C.
A ctiv ity  of cad m iu m  ion  in  organic sa lts  of 

ca d m iu m .—See A., 1939,1, 80.

M echanism  of oxidation  of organic substances  
w ith  selen iu m  d ioxide. III. O xidation  of 
m etallo-organ ic com pounds. N. N. Melnikov  
and M. S. R okitzkaja (J. Gen. Chem. R uss., 1938, 8, 
834—838).—S e02 and H gR 2 yield (HgR)2Se03 (R =  
E t;  R  — Pr, decomp. 220—230°; R  =  Bu, decomp. 
172°; R  =  iso-CBffu , deeomp. 240—250°). MPh3 
(M =  P, As, Sb) reacts : 3MPh3 +  Sc02 -> 2MPhO +  
MPh2Se. R . T.

T etram ethylp latinum  and h exam ethyld ip lati-  
num . H . Gilman and M. Liciitenwalter (J. 
Amer. Chem. Soc., 1938, 60, 3085—3086).—Tetra- 
methylplatinum, cryst., obtained in 46% yield from 
PtMe3I  and NaMe or as a by-product from PtCl. and 
MgMel, is converted into PtMcgCl by HC1. Hexa- 
methyldiplaiinum, cryst., obtained in  60% yield from 
PtMe3I  and K  in  C6H 8, is converted by I  in  E taO 
into PtMe3l.  R . S. C.

Isom erism  of p latinum  ethylene ch lorides.— 
See A., 1939,1, 94.

Com pounds of rhodium  and ir id iu m  w ith  
dim e thy lg ly o x im e .—See A., 1939,1, 93.

Catalytic transform ations of 2 -m eth y l-l : 2  :2 -  
dicj/cio-As-heptene and of 2 -m eth y l-l : 2 : 2-  
dic(/c!oheptane. B. A. K azanski and N. G. 
Tscheknova (J. Gen. Chem. Russ., 1938, 8, 651— 
653).—2-Methyl-[l : 2 : 2]-dicycZo-A5-heptene is con
verted into unidentified substances of high mol. wt. 
when passed over C -P t a t 300°; the  catalyst is 
thereby inactivated. 2-Methyl-[l ; 2 : 2]-dicycZohep- 
tane  and H 2 yield when passed over C -P t a t  310° a 
m ixture of paraffins and cycZopentanes, together with 
small am ounts of PhMe and m-xylene. R . T.

H ydrogenation of arom atic hydrocarbons by  
the action of ca lciu m -am m on ia . II. B. A. 
K azanski and N. F. Glusciinev (J. Gen. Chem. Russ., 
1938, 8, 642—650; cf. A., 1937, II, 489).—Ca(NH3)6 
reduces PhMe, P hE t, o-, m-, and p-xylene, s-C6H 3Me3, 
tetrahydronaphthalene, or A1;4-cycZohexadiene a t 
room tem p, to  1-methyl-, 1-ethyl-, 1 : 2 - (+ l  : 6-), 
1 : 3-, and 1 : 4-dimethyl-, and 1 : 3 :  5-trimethyl-A1- 
cycZohexene, A1:#- and A9:10-octahydronaphthalene, or 
cycZohexene, respectively. R . T.

P o ssib ility  of ex istence of cyclic sy stem s  
having a trip le lin k in g . II. S yn th esis  of cyclo- 
octinene. N. A. D omnin (J. Gen. Chem. Russ., 1938, 
8, 851-—868).—cycfoOctanone and PC15 in  light 
petroleum a t  >40° yield l-chloro-A'-cycloociene, b.p. 
64—68°/10 mm., the dibromide of which when heated 
with 20% KOH in E tO H  gives l-chloro-2-bromo-A1- 
cyclooctene, b.p. 96— 100°/3 mm. This with N a in E t20  
(6 days a t  room temp.) affords cyclooctinene (I), b.p. 
72—76°/100 m m .; small am ounts of a dimeride, b.p. 
100— 105°/3 mm., of (I), and of tri(hexamethylene)- 
benzene are also formed. R . T .

Com pound of a lum in ium  brom ide w ith  benz
ene.—See A., 1939,1, 81.

K inetics of cracking of arom atic hydrocarbons  
under p ressu re .—See A., 1939,1, 85.

P hotochem ical addition of brom ine to brom o- 
benzene.—See A., 1939,1, 89.
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N ew  arom atic fluoro-derivatives . (MmE.)'A. C.
de  D egiorgi and E . V. Zappi (Bull. Soc. chim., 1938, 
[v], 5 , 1441— 1446).—An account of work previously 
reviewed (A., 1938, I I ,  482). A. T. P.

D eliy d ro g en a tio n  of 1 -v iny l- A3-cyciohexene. 
J . M. Slobodin and P. N. Krasnobaeva (J. Gen. 
Chem. Russ., 1938, 8 , 738—739).— l-Vinyl-A3-c?/cfo- 
hexene passed over a N i-Al20 3 catalyst a t  300;—320° 
yields chiefly P h E t with traces of styrene. R . T.

H ydrogen fluoride as condensing agent. I I .  
A lkylation  of benzene by olefines. III. A lkyl- 
ation of arom atic [com pounds] w ith  a liphatic  
halides. J . H. Simon and S. A rcher. IV . R e
action of cyciopropane w ith  benzene. J . H. 
Simons, S. Archer , and (Miss) E. A dam s. V. R e
actions of com pounds contain ing oxygen  and  
reactions of tertiary  h alid es w ith  o lefines. J . H. 
Simons, S. A rcher, and H . J. P assino (J. Amer. 
Chem. Soc., 1938, 60, 2952—2953, 2953—2954, 
2955—2956, 2956—2957; cf. A., 1938, I I ,  225).—II. 
CGH e with “ relatively dry ” HE and C3H 6, CH2'.CMe2, 
CHMe'.CHEt, CHMe*.CMe2, or cj/cZohexene gives 
PhIV 5 (84), PhB uv (44) +  C6H4Buy2 (41), m.p.
77—78°, (?p- +  y-JCgH-jjPh (47), CPhMe2E t (21) +  
C6H4(CMe2Et)2 (60), and cycZohexylbenzene (62%), 
respectively. Polymerisation and addition of H F  
m ay also occur, bu t were not detected.

I I I .  W ith BuyCl or CMe2EtCl and H E a t  0 °/l atm . 
C6H 6 gives PhBuy (10) +  C6H 4Buy,  (60) and CPhMe2E t 
(41-5) +  C6H 4(CMe2E t)2 (21-5%), respectively. 
C10H„ in CC14 gives similarly C10H 7Bviy, b.p. 142— 
143°/14 mm. (46%), and two C10H cBuy2, m.p. 148° 
(8%) and m.p. 80—81° (28%). PhMe, BuyCl, and 
H E give 75% of ?)-C8II4MeBuy. Pr^Cl, C6H 8, and H F  
react a t  25°, giving a small yield of polyisopropyl- 
benzenes, b.p. 155—175°/740 mm. P r“Br, H E, and 
C6H 6 react only a t  80°, giving 48%  of a m ixture of 
P hP r“ (12%) and PhPr^ (88%).

IV. CbH #, cycZopropane, and H F  givo P hP r“ (42), 
C6H 4P r“2 (20), and C„H3P r“3 (3%). Pr*3 derivatives 
are not formed, which indicates th a t the  reaction 
mechanism is ionic. P hP r“ and P h P r3 are distin
guished by their sulphonamides, m.p. 102-5° and 98°, 
respectively (eutectic, 57 : 43, m.p. 73°).

V. BuyCl, CHMeX'Me2, and H F  givo a mixture, 
including 18% of an olefinic product, b.p. 63—65°/19 
mm. BuyCl, cycZohexene, and H F  give 31% of an 
unsaturated  product, b.p. 40— 42°/18 mm., 141-5— 
142°/739 mm., and < 1 0 %  of triwobutene. W ith 
much H F, CeH 6 and Buv0 H  give 3% of P hB uy and 
8%  of C6H 4Buy2, m.p. 78—78-5°. BuyCl and PhOH 
give 85% of p-C6H 4Buy-OH, and BuyCl and E t  furoate 
give 54%  of E t 5-tert.-butyl-2-furoate, b.p. 116— 117°/ 
16 mm. H F  owes its catalytic ability to  (a) its proton- 
donating properties, (6) its  ability to  add to  org. 
compounds to  givo complexes, and (c) loss of F  from 
C -F owing to  the  high energy of formation of HF.

R. S. C.
Condensation of a liphatic alcohols w ith  arom 

atic com pounds in  the presence of a lum in ium  
chloride. II. T ertiary  aliphatic alcohols and  
benzene. R . C. H uston , W. B. Fox, and M. N. 
B inder  (J. Org. Chem., 1938, 3 , 251— 260; cf. A., 
1936, 602).—Aliphatic tert. alcohols condense readily

w ith C8H„ in presence of A1C13 to  give Zert.-alkyl- 
benzenes, bu t, if branching of the  chain occurs a t  the 
C next to  the  C-OH, the yield is lowered owing to  the 
tendency to  form olefines and chlorides. The reaction 
was studied with BuyOH, CMe2Et-OH, three tert.- 
C6H 13-OH, and seven ZerZ.-C7H 15-OH. B.p., [ if] , d, 
and parachors are reported for all the  products; 
relationships are discussed; in general they  follow 
accepted rules. The following are new. $-Phenyl- 
$y-dimethyl-, b.p. 86—87°/15 mm., and -$yy-tri- 
methyl-n-butane, b.p. 105— 108°/20 m m .; $-phenyl-$y- 
dimethyl-n-pentane, b.p. 105— 107°/20 m m .; fi-phenyl- 
$-methyl-n-hexane, b.p. 106—109°/20 mm. (B-Phenyl- 
(3-ethyl- and y-phenyl-y-ethyl-?i-pentane have b.p. 
106—107°/20 mm. and 107— 108°/20 mm. (225—226°/ 
745 mm.), respectively (cf. lit.). R . S. C.

P roducts of condensation  of benzene w ith  
cyclopentene in  presence of a lu m in iu m  chloride. 
S. S. N ametkin and E . S. P okrovskaja (J. Gen. 
Chem. Russ., 1938, 8 , 699—713).—cycZoPentene (I) 
and C6H 8 in presence of A1C13 yield ci/cZopentyl- (II), 
p- (III) , m.p. 42—43°, and m-dicyclopentyl- (IV), 
b.p. 154— 156°/4 mm., and 1 : 3 : 5-tricyclopentyl- 
benzene (V), m.p. 60—61°. ( I l l )  and (IV) are also 
prepared from (I) and (II), and (V) from (I) and  (IV), 
a  liquid isomeride of (V), b.p. 191—193°/4 mm., also 
being formed. (II) and excess of (I) yield teiracyclo- 
penlylbenzene, m.p. 200—201°. Hydrogenation of the 
products (active C catalyst, a t  180°) yields : from (II) 
cj/cZopentylcycZohexane, and from (III) , (IV), and (V) 
respectively 1 :4-, m.p. 86— 86-5°, and 1 : 3-di-, b.p.
146— 148°/4 mm. m.p. 28—29°, and 1 : 3 :  5-Zn-cyclo- 
pentylcyclohexane, b.p. 194— 195°/4 mm., m.p. 20— 
21°. The solubilities of the  above products in  H 2S 0 4 
of different concns., Isevulic acid, light petroleum, and 
C2H 4C12 are determined. R . T.

A ction  of arom atic diazo-com pounds on un
saturated  com pounds. IV. A rom atic  and  
arom atic-aliphatic hydrocarbons. A. P. T er e n
tiev and L. L. Gomberg (J. Gen. Chem. Russ., 1938, 
8, 662— 668).—Styrene and  dim ethylstyrene do not 
react w ith diazotised p- or 2 : 4-di-nitroaniline; the 
la tte r gives a  compound, m.p. 110—112° (decomp.), 
w ith indene. R . T.

Structure and absorption spectra of polym er- 
id es of arom atic com pounds having  a propenyl 
or t.sopropenyl side-chain .—See A., 1939,1, 7.

Isom eric  change in  stilb en es.—See A., 1939, I, 
86.

A pplication of the electronic theory to organic  
ch em istry . IX . M echanism  of the reaction  of 
form ation  of naphthalene from  1-nitronaphth- 
alene. A. M. B erkenheim  and M. P. F ilimonov 
(J. Gen. Chem. Russ., 1938, 8 , 608—624).—The re
action between l-C 10H 7-NO2 (I) and (NH4)2S 0 3 (II) 
is shown, on theoretical grounds, to  proceed thus :
(I) +  (II) -> l-C )0H 7-SO3N H 4 (III) +  N H 4N 0 2;
(III) +  H 20  -> C ,0H 8 +  N H 4H S 04; (I) +  (II) -> «- 
CjqIL-NH-SOoX II, (IV) -> 1 : 4-NH,-C]0H 6-S03N H 4
(V) -> ( + H 20 ) Cj0H 7-NH2 (VI) +  N H 4H S 04. This 
mechanism is confirmed by the following observations: 
the yield of (IV) falls from 60% to  nil from the  2nd 
to  the  22nd hr. of heating the reaction m ix tu re ; over
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the same period th a t of (V) rises from 7 to  a m ax. of 
50%, thereafter falling a t  the  same ra te  as th a t of
(VI) rises. Max. production of Ci0H 8 takes place 
between the  12th and 15th hr. of reaction, while (I) 
and (II) are still present in  significant amounts. 
C10H 8 is not obtained from 1-C]0H 7-NO or a- 
C10H 7*NH>OH and (II) under the  conditions of the 
above reaction. Each of the above constituent re
actions was realised experimentally, w ith the exception 
of the rearrangem ent of (IV) to  (V). R . T.

Spectrographic stu d ies by m ean s of corrected  
H artley figu res. m eso-D erivatives of anthr
acene. C. D ufraisse and J . H o up ill art (Bull. Soc. 
chim., 1938, [v], 5, 1633— 1637 ; cf. A., 1938,1, 373). 
—D ata are recorded for the 9 : 10-Br2-, -(N 02)2-, and 
*(OMe)2-, and 10-iodo-9-phenyl derivatives, and for 
9-phenylanthracene-10-carboxylic acid and its  Me 
ester. C. R . H .

Spectrographic in vestiga tion  of the “ active ” 
form s of 9 : 10-diphenylanthracene. C.D ufraisse 
and J . H oupileart (Bull. Soc. chim., 1938, [v], 5, 
1628—1633).—The yellow colour obtained.by heating 
solutions of the  compound is no t due to  radical 
form ation (cf. Ingold and Marshall, A., 1927, 141), 
b u t to  an  increase in  absorptive power w ith rise in 
temp. I f  new mols. are formed they are insufficient 
to affect the visible spectrum. C. R . H.

Phenanthrene ser ies . X X . N itration  of 9 :10- 
dihydrophenanthrene. J . W. K r u e g e r  and  E. 
M o se ttig  (J. Org. Chem., 1938, 3, 340—346).— 
9 : 10-Dihydrophenanthrene and H N 0 3 (d 1-5) in 
AcOH a t  29—33° give 65% of the 2-, m.p. 81—82°, 
and 3—4% of the  4-Ar0 2-derivative, m.p. 97—98° 
(resistant to  C r03). H 2- P t 0 2 in E tO H  then  yields 
the  2-, m.p. 49—52° (converted into the  known 2- 
OH-compound), and 4-xV//2-derivative (I), m .p. 53— 
54° (corr.) [hydrochloride, m .p. 270—273° (decomp.; 
vac. ; corr.)]. W ith N 0 'S 0 4H (I) yields the  diazonium 
sulphate, converted by ho t H20 into 4-hydroxy-Q : 10- 
dihydrophenahthrene, m .p. 72—74° (corr.), the  oily 
Me ether of which w ith Pd-black a t  300° in  N 2 gives 
only a little phenanthrene. The A cz derivative, m.p. 
100—103°, of (I) with Pd-black in N2 gives 4-acetamido- 
phenanthrene, m.p. 196— 197°, hydrolysed to  4-amino- 
phenanthrene, m.p. 62-5—63-5° (lit., 104— 105°) [Bz 
derivative, m .p. 216—218° (corr.)], which yields the 
known 4-0H- and 4-OMe-derivatives. A ttem pts to  
prepare a naphthoquinoline from (I) by the Skraup 
reaction failed. R . S. C.

M echanism  of arom atic brom ination . C. C.
P rice and C. E . Arntzen (J. Amer. Chem. Soc., 
1938, 60, 2835—2837).—Determ ination of B r and 
acid shows th a t brom ination of phenanthrene (I), 
when catalysed by I  in the  dark, follows tho equation, 
d[C14H 9Br]/di =  k[C 14H  10][Br] 1'5[I2]2'5, k being 6 - 7 -  
5-4 x  10'°. Bromination of (I) thus exactly resembles 
th a t of C6H 6 (cf. A ., 1937, I I , 12). Both involve 
addition of B r+, followed by elimination of H ' under 
th e  influence of the catalyst (cf. loc. cit.). The re
action ra te  decreases w ith larger am ounts of I , 
probably due to  removal of Br by the  reaction, 
B r2 -f- 21 2 B rI ; this assumption leads to  i r IBr =  
15—30, in good agreement with the val. (19-9) calc.

by extrapolation from Bodenstein and Schm idt’s 
expression (A., 1926, 1100). R . S. C.

R eaction of brom ine w ith  various sam p les of 
phenanthrene. C. C. P rice, C. E. Arntzen , and
C. W eaver (J. Amer. Chem. Soc., 1938, 60, 2837— 
2839).—Pure phenanthrene (^4), m.p. 99—99-5°, is 
readily obtained from crude m aterial by conversion 
into the dibromide and trea tm ent thereof w ith Zn 
dust in E tO H  a t 50—60°. W ith Se a t  300—320° this 
gives a  m aterial (B ), m.p. 99-5—-100°. W ith Br 
(at. reaction) (B) reacts only very slowly [cf. the 
synthetic m aterial of Eieser et al. (A., 1936, 203), also 
prepared by Se]. In  presence of anthracene in the 
dark 1 mol. of B r reacts w ith (^1) or (B) for each mol. 
reacting w ith the anthracene. [B) inhibits the at. 
chain reaction of Br w ith other samples. Thus, Se 
treatm ent introduces an  inhibitor, which breaks the 
chain. R . S. C.

S yn th esis of phenanthrene derivatives. I.
9-P henyl- and 9-j»-tolyl-phenanthrene. C. K. 
B radsher and A. K . Schneider (J. Amer. Chem. 
Soc., 1§38, 60, 2960—2962).—9-Substituted phenan- 
threnes are prepared by elimination of H 20  +  ROH 
from o-C6H 4Ph-CAr(OH)-CH2-OR. o-C6H 4Ph-MgI (I) 
and OMe-CH2-CN in E t20 -C 6H 6 give 2-a-rncthoxy- 
acetyldiphenyl, b.p. 159— 162°/4 mm., converted by 
MgArBr into 2-*-hydroxy-fi-meihoxy-n.-phenyl- and -a- 
p -tolyl-ethyldiphenyl, oils, which in conc. H 2S 0 4 a t 
room temp, give 9-phenyl- (II), m.p. 104— 105° 
(picrate, m.p. 114°), and ^-'p-tolyl-phenanthrene, m.p. 
90—91° (picrate, m .p. 126— 127°). COPh-CHyOPh 
and (I) in E t20 -C 6H 6 give 2-■x-hydroxy-¡3-phc.noxy-<x- 
phenylethyldiphenyl, m.j). 94— 95°, converted into (II) 
by H Br-AcOH, bu t by conc. H2S 04 a t  100° into a 
substance, C26H 20O, m .p. 150— 152°. R. S. C.

P reparation  of A3:S-cholestadiene. K . H at- 
tori (J. Amer. Chem. Soc., 1938, 60, 3082).— >/,- 
Cholestene dibromide and AgN03 in CSH SN give 
A3:5-cholestadiene, m.p. 79—80°, [a]”  —68-7° (cf. 
Stavely et al., A., 1937, I I ,  289). R . S. C.

S yn th esis of 2 : 6 : 8 : 12-tetraphenyl-5 : 11-di- 
2>-diphenylylnaphthacene and its  photo-oxide.
D. D uveen and A. W ielemart (Compt. rend., 1938, 
207, 1226— 1227; cf. A., 1936, 1499).—p-LiC6H 4Ph 
with CPh:C-C02Me affords y-phenyl-a.<x-di-\>-diphenylyl- 
propargyl alcohol, m.p. 143°, converted by PCL into an 
unstable chloride which, when heated, loses HC1 and 
dimerises to  form 2 : 6 : 8 :  \2-tetraphenyl-5 : 11-eii-p- 
diphenylylnaphthacene (I), m.p. 320° and 380° after 
solidification. This is thermochromic in  the solid 
state, shows absorption max. (in CeH 6) a t  5450, 5100, 
and 4800 A., and when insolated in  solution forms a 
photo-5 : 1 2 -oxide, CG6H 440 2, which when heated 
loses 0 2 (70%) and regenerates (I). J .  L. D.

S yn th esis of chrysene derivatives. M. S.
N ewman (J. Amer. Chem. Soc., 1938, 60, 2947—  
2951).—General methods of preparing 2-substituted 
chrvsene derivatives are described. Prep, of 
CH2Bz-CHPh-CN from COPh-CHiCHPh and KCN is 
improved. CH2Bz-CH2'C 02H , prepared therefrom by 
way of the Me ester, is reduced (Zn-Hg-HCl) to 
Ph-[CH2]2-CHPh-C02H , the chloride (prep, by PC16) 
of which w ith A1C13-C 6H 6 gives 87% of l-keto-2-
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phenyl-1 :2 : 3 :4-telrahydronaphthalene (I), m.p. 76-2— 
77° [semicarbazone, m .p. 250—251-4° (decomp.; 
sinters a t 245°)], converted by Zn-CH2Br*C02E t in 
C6H 6 into 2-phenyl-3 : ■i-dihydro-l-iiaphthylacetic acid
(II), m.p. 156-2— 156-8° [does no t give (I) with 0 3]. 
H 2- P t  or -P d , Zn-H g-H Cl, and H I -P  do no t affect
(II), bu t cis-2-phcnyl-\ : 2 : 3 : 4-tel rally dro -l-naphthyl- 
acetic acid (III), m.p. 172— 172-8° (and its isomeride), 
is obtained in 62% yield by 2%  N a-H g in aq. E tO H  
if the (II) used was recovered from an unsuccessful 
catalytic hydrogenation, b u t no t otherwise. W ith 
PC15, followed by A1C13-C 6H G, (III) gives cis-8-k'cto- 
1 : 2 : 7 : 8 : la  : 7a-hexahydrochrysene (IV), m.p. 
75-8—76-8° [semicarbazone, m.p. 255— 258° (decomp.; 
sinters a t 251°)], reduced (Clemmensen) to  the known 
ci's-hexahydrochryaene, m.p. 74-4—75-8° (Ramage 
et al., A., 1933, 82S). This proves the cis-structure of
(III) and (IV). W ith MgMeBr, (IV) gives a carbinol, 
dehydrated a t  220°, and then  dehydrogenated by  S 
a t  230° to  2-methylchrysene (V) (82% yield), m.p. 
161— 161-4° (picrate, m.p. 170— 170-6°). Na2Cr20 7-  
AcOH then gives 2-methylchrysene-7 : 8-quinone, m.p. 
variable between 210—212° (decomp.) and' 218— 
220° [not depressed by  adm ixture w ith chrysene- 
quinone (VI)], which w ith o-C0H 4(NH2)2 yields a 
phenazine derivative, m.p. 220—221° [depressed by 
adm ixture with the phenazine derivative, m .p. 215— 
216°, from (VI)]. Sen-Gupta’s (V) (A., 1937, I I ,  94; 
described as 6-derivative) may have been 3-methyl- 
1 : 2-benzanthracene. M gEtBr and (IV) yield 
similarly 2-ethylchrysene, m.p. 126-4— 126-8° (picrate, 
m.p. 136-2—136-8°). S a t 220—225° dehydrogenates
(II) to  2-phenyl-l-naphthylacetic acid, m.p. 192—193°, 
which w ith a  little  ZnCl2 in A c0H -A c20  gives 2- 
chrysenyl acetate (VII), m.p. 158-6— 159-2°, hydrolysed 
by K O H -E tO H  to 2-chrysenol, m.p. 248—250° 
(deeomp. and sinters a t  240°; lit., 240—242°) [Me 
ether, m.p. 127-2— 127-8° (lit-, 126°)]. W ith ZnCl2-  
Ae20 -A c 0 H  (II) gives 7 : S-dihydro-2-chrysenyl acetate, 
m.p. 95-6— 96-2°, dehydrogenated to  (VII) and hydro
lysed to  7 : 8-dihydro-2-chrysenol, m .p. 156-2— 156-6°- 
M.p. are corr. R . S. C.

A ction  of m ixed  organ o-m agn esiu m  com 
pounds on b en zy lim in es. Preparation  of secon d 
ary am in es of the type CHRAr-NH-CH2P b . P.
Grammaticakis (Compt. rend., 1938, 207" 1224— 
1225; cf. A., 1905, i, 519).—Equimol. am ounts of 
PhCHO and CH2P h-K lI2 in  C6H 6 afford benzylidene- 
benzylamine, b.p. 183°/10 mm., which w ith M gEtBr 
and M gPhBr affords benzyl-ct-phenylpropylamine (I), 
b.p. 135°/<1 mm. [hydrochloride, m .p. —168° 
(decomp.); nitrate, m .p. 146°; sulphate, m.p. 1S8°; 
phenykarbamyl derivative, m.p. 89°], and benzyl- 
benzhydrylamine, b.p. 181°/<1 mm. [hydrochloride, 
m.p. ~230° (decomp.); nitrate, m.p. 206°; phenyl- 
carbamyl, m.p. 175°, and Ac  derivative, m .p. 140°], 
respectively. p-Tolylidene-, b.p. 162°/<1 mm., and 
p-anisylidene-benzylamine, m.p. 40°, b.p. 204°/<  1 jnru., 
w ith M gEtBr afford benzyl-n-p-toliylpropylamine (II), 
b.p. 143°/<1 mm. [hydrochloride, m.p. ~ 2 0 4 9 
(decomp.); phenylcarbamyl derivative, m.p. 100°], 
and  benzyl-a-p-anisylpropylamine (III), b.p. 176°/ 
< 1  mm. [hydrochloride, m.p. —191° (decomp.); 
nitrate, m.-p. 129°; sulphate, m.p. 140°; phenyl-

carbamyl derivative, m.p. 124°], respectively. 
CH2Ph-N:CHEt with MgPhBr, j>C6H 4Me-MgBr, and 
|j-OMe-C6H4-MgBr affords (1), (II), and (III),
respectively. J .  L. D.

A ction  of d im ethylam ine on 1 : 2 -d ib ro m o -l-  
m ethylcyc Johexane. J .  Gutman (Compt. rend., 
1938, 207, 1103— 1104).— 1 : 2-Dibromo-l-methyl- 
cyciohexane w ith NHMe2 in C6H 6 a t  room tem p, or 
under pressure a t  120— 130° affords 2-dimethylamino- 
1 -methyl-&a-cyclohexene (I), b.p. 85°/90 mm. (picrate, 
m .p. 162—163°; hydrochloride, m .p. 134— 135°), 
which w ith H 2-Ni-Cr gives cis- (II) (picrate, m.p. 
218°) and ircms-2-dimethylamino-l-methylcj/cZohexane 
(picrate, m.p. 156°). Electrolytic reduction of 2- 
methyl-A2-cycZohexenoneoxime in H 2S 0 4 affords a 
m ixture of 2-am ino-l-m ethyl-A °-cydohexeneand cis»
2-amino-l-methylcj/cZohexane which when m ethylated 
affords (I) and (II). J .  L. D.

S u lphan ilam ide .—See B., 1939, 101.
E thylenic isom érisa tion . IV. S tereoisom eric  

and chrom oisom eric  n itro- and am in o-stilb en es.
C. W eyganD  and R. G a b le r  (Ber., 1938, 71, [B], 
2474—2478).—Decarboxylation of 
j3-N02,C6H 4,CH!CPh*C02H  in quinoline containing Cu 
chromite a t  230° gave, in a first instance, yellow cis- 
p-nitrostilbene (I), m.p. 65°. Three successive 

«repetitions of the experiment, in which a possibly less 
highly purified quinoline was used, gave a  red 
modification (II), m.p. 65° to  a yellow liquid. (II) 
gives a pure yellow solution in light petroleum, 
E t20 , COMe2, or C6H 6 and an orange solution in 
E tO H  or CHClg. Irrad iation  of (II) as solid or in 
C6H b causes a rapid and extensive isomérisation to 
the  yellow trans-form. W hen isomerised by I  in 
P1iN02 a t 200—210° (I) gives a yellow (H I) and (n )  
affords (IH ) and a green (IV) irans-p-nitrostilbene; 
both of m.p. 155— 156°, but giving solutions of 
different colour and having different solubilities.
( I ll)  and (IV) behave as true chemical isomerides 
ra ther than  as chromoisomerides. A solution of (IV) 
in C6H 6 becomes brownish-yellow when irradiated 
and leaves (H I) when the solvent is removed. Solid 
^IV) is unchanged by light. Reduction of (I) or (n )  
by F eS 04-N H 3 gives cis-p-aminostilbene (V), b.p. 
147— 150°/0-2 mm., isomerised by I  in CflH 6 into the 
¿ra?!,s-compound (VI). (V) and  (VI) are condensed
with 1 : 4-OEt*C10H 6-CHO to the corresponding 
Schifi’s bases; only th a t derived from (VI) gives a 
cryst. liquid phase, thereby establishing its trans- 
structure. H . W.

N itrosation  of prim ary arom atic am in es. L.
B langey (Helv. Chim. Acta, 1938, 21, 1579— 1608). 
—NH^Ar which do not eontain strongly negative 
substituents are not usually diazotised by  N 0-S 04H  
in eonc. H 2S 0 4. Those which couple directly with 
N 2-compounds to  p-aminoazo-dyes are usually con
verted into p-nitrosoamines. The corresponding sec.- 
amines {e.g., a-CJ0H 7*NHEt) can be nitrosated in the 
nucleus in this manner. Addition of N aN 02 to  conc, 
H 2S 0 4 a t >10° followed by heating of the m ixture to  
60°, cooling to 0—5°, and addition of oc-G1pHT,N H 2 in 
COa gives mainly 4-nitroso-a-naphthylamine (I), not 
quite pure, m.p. ~144— 145° (decomp.), with 4 :4 '-di-
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amino-1: l'-d inaphtliy l and possibly (NH2)2-derivatives 
of 1 : 2'- or 2 : 2'-dinaphthyl. (I) is characterised by its 
reduction to  1 : 4-C10H 6(NH2)2 and by the hydrolysis 
(dil. NaOH) of its salts to 4 :  1-NH2*C10H 6'OH. 
1 : 6- and 1 : 7-NH2-C10H 6-SO3H  similarly yield 
the corresponding 4-NO-derivatives, converted by 
boiling H 20  into the respective NO,C10H 5(OH),SO3H  
and reduced to  1 : 4 : 6-(NH2)2C10H 5‘SO3H. 1 : 2- and 
1 : 8-NH2*C10H 6*SO3H  react similarly bu t less smoothly 
Since the former undergoes more m arked oxidation to  
naphthidine-3 : 3'-disulphonic acid and the la tte r is 
diazotised (on dilution) to  sonie extent. 1 : 3- and 
1 : 5-NH2’C10H g'SO3H  are not nitrosated bu t are 
diazotised to  some extent. 1 : 4-NH2-C10H c-SO3H  
loses S 0 3H  and gives 4 : 1-NO*C10H 6'N H 2 in good 
yield. ¡3-C10H 7-NH2 is neither nitrosated nor diazot
ised and the gradual consumption of N0*S04H  is un
explained. N H 2Ph is probably transform ed into p- 
N0-C6H 4-NH2 which immediately undergoes further 
change. o-CgHjMe'NHj behaves similarly whereas 
p-C8H 4Me,N H 2 resembles p-C10H 7*NH2. N itrosation 
occurs particularly smoothly with j>-xylidine (from 
which small amounts of p-xvloquinone are formed by 
oxidation), m-OMe-C6H 4*NH2, and 2 : 1 : 4 -  
N H 2'C6H 3Me-OMe, less readily with ?n.-C6H 4Me-N H , 
and" 3 : 1 :  4-NH2-C„H3Me-0Me. m-NH2-C6H 4-OH 
appears to  afford a NO-derivative. 2 : 1 : 4 -  
NHj'CgHgMe'NHAc is smoothly diazotised w ithout 
giving a trace of NO-derivative. The mechanism of 
the reaction is not elucidated bu t an intermediate 
production of JV-NO-derivatives is excluded.

H . W.
A ction  of am m on ia  and arom atic am in es on  

<o-nitro-4-m ethylstyrene and related  com pounds.
D. E . W orrall (J. Amer. Chem. Soc., 1938, 60, 
2841—2844).—Alkyl in the ring of u-nitrostyrenes 
prevents addition of N H 3 or prim ary bases (A ), but 
does no t stop polymerisation. Alkyl or halogen in 
the side-chain hinders addition and stops polymeris
ation. Ph in  the side-chain stops both reactions. 
N 0 2 in the  ring partly  restores ability for addition 
w ithout affecting polymerisation. a-Nitro-p-methyl- 
styrene (I), m.p. 102° (from ;p-CGH 4Me*CHO, M eN02, 
and C jH ^N H ^), with N H 3 or (^4) in warm E tO H  
gives a  polymeride, decomp. >230°, bu t docs not 
react in dry C6H 6; w ith ji-C6H 4(NH2)2 in warm E tO H  
(not in CeH 6) i t  gives the Schiff base, C22H 20N2, m.p. 
188— 189° (owing to  hydrolysis), and with CsH n 'N H 2 
alone it  gives a ta r, containing p-OgH^Me-CHINOsH^ 
and M eN02. The dibromide, m .p. 79—80°, of (I) is 
converted by  K O A c-EtO H  into (?) to-bromo-u-nitro- 
p -methylstyrene (H), m .p. 67—67-5° (2-, m.p. 82—83°, 
and 3-N 0 2-, m.p. 105°, derivatives); the correspond
ing (?) co-CZ-compound, m.p. 78—78-5° (3-AT0 2-deriv- 
ative, m.p. 107—108°), is sim ilarly prepared. W ith 
fuming H N 0 3 a t  < 20° (I) gives 3 : <o- (III), m.p. 121—- 
122° (lit., 117— 118°), and 2 :  w-dinitroA-methyl- 
styrene, m.p. 96—97°. W ith NH^Ph or CgH.jMo'NH^ 
in EtO H  (IH ) gives fi-nitro-x-anilino-, m.p. 98—99°, or 
-ri--p-loluidino-oi.-2-nitTO-p-iolyleihane, m.p. 135— 136° 
(decomp.), respectively; p-Cr>H 4(NH2)2 gives NN '- 
di-($-nitro-a-2-nitro- p- tolylethyl) - p - ph-enylenediamine., 
m.p. 152— 153° (decomp.). W ith N H 3 in dry  C6H 6 
(ni) gives di-(2 : $-dinitro-o:--p-tolylethyl)amine, m.p. 
147° (decomp.). fi-Nitro-a--p-tolyl-Aa-propene [prep.

using E tN 0 2 as (I)], m.p. 55°, is n itra ted  to  p : 2- 
dinitro-v.-\)-toh/l-£\a-propcne, m .p. 72—73°, which with 
£>-Cf)H 4MevNH2 affords $-nitro-<i-p-toluidino-a-2-nilro- 
■p-tolylprtrpane, m .p. 109—110° (decomp.), and with 
p-C6H 4(iiH 2)2 gives a product, m.p. 254—255°, stable 
to  alkali. i )-C8H 4Me-CH:CPh-N02 (?) and N H 3-E tO H  
followed by hydrolysis (HC1) give 3 : 5-diphenylA- 
p-tolylisooxazolone oxide (IV), m.p. 171— 172° (con
verted by K O H -E tO H  into the iaooxazole, m.p. 198°), 
and a small am ount of dibenzoyl-ji-tolylmethane mono- 
oxime, m.p. 160—161°. W ith jp-C6H 4B r‘CH2*N02 and 
NHg in E tO H , (IV) yields 3-phenyl-5-p-bromophenyl- 
4-p-tolylisooxazolone oxide, m.p. 182—-183°, and thence 
the derived iaooxazole, m.p. 175. R . S. C.

A ction  of p -to lu id in e  a n d  p -p h en y len ed iam in e  
on s u b s titu te d  n itro s ty re n e s . D. E. W orrall and
F. B enington (J. Amer. Chem. Soc., 1938, 60, 
2844—2845).—OH, OMe, or CH^O^ in the ring stops 
reaction of «-nitrostyrenes with p-C6H 4Me-NH2 or 
j)-C6H 4(NH2)2 (I), unless (sometimes) N 0 2 is also 
present. Halogen in the ring also aids addition.
03-Nitro-o-methoxyslyrene (obtained from 
OMe-C0H 4-CHO, M eN02, and N E t3 in EtOH), m.p. 
50°, w ith fuming HNOs gives a : A-dinilro-fi-o-anisyl- 
ethylene, m.p. 175—176". a : 2-Dinitro-rfi-p-anisyl- 
etliylene, m.p. 145— 146°, is similarly prepared. 
Condensation with (I) yields NN'-<Zi-({J-miro-a-o-, 
m .p. 147°, -a-m-, m.p. 168°, and -a-p-ntiro-, m.p. 
172°, -a.A-nilro-2-meihoxy-, m.p. 157— 158°, and -a-4- 
chloro-2-nitro-phenylethyl)-p-phenylenediamine, m.p.
156— 157°. fi-NUro-a.-p-toluidino-cLA-chloro-2-nitro-
phenylethane, m.p. 136— 137° (decomp.), is also 
prepared. R . S. C.

A ction of arom atic am ines on 2-chloro-4 : co- 
din itrostyrene. D. E. W o r r a l l  (J. Amer. Chem. 
Soc., 1938, 60, 2845—2846).—4 : 2 :1- 
N 0 2-CfiH 3Cl-CIi;CH*N02 adds bases more readily 
th an  does the 2 : 4 :  1-isomeride; in m any cases it  is 
more reactive than  is C H P1lC H N 02, bu t the oxidising 
effect due to  the NO,-groups prevents reaction with 
N H 2Ph or p-ClnH 7*NHNH2, causes tars  to  bo formed 
with N2H 4 or NH2OH, and leads to  destruction of the 
N H 3-addition product by EtO H . o-Chloro-u-nitro- 
styrene (prep, by use of N E t3), m.p. 48°, gives 2- 
chloroA : u>-dinitrostyrene, m.p. 149— 150°; addition 
of B r and subsequent elimination of H B r by KOAc- 
E tO H  converts these compounds into ct-bromo-a.- 
nitro-$-o-chloro-, m.p. 132— 133°, and -$-2-chloroA- 
nitro-phenylethylene, m.p. 60—61°, respectively. 
Condensation with the appropriate base leads to  a- 
nitro-P-o-, m.p. 117—118°, -m-, m.p. 127— 128°, and 
-p - to lu id in o m.p. 130—131°, -$-p-anisidino-, m.p. 
88—89°, -$-phenylhydrazino-, m.p. 133— 134°, and 
-¡3-p-tolylhydrazino-, m.p. 127— 128°, -^-2-chloroA- 
nitraphenylethane, a.-bromo-a.-nitro-$-p-toluidino-$-2- 
chloroA-nilrophenylethane, m.p. 138° (decomp.), NN'- 
di-($-nitro-a.-o-chlorophAnylelhyl)-p-phenylenediamine, 
m.p. 147—148° (decomp.), di-($-nitro-tt-2-cMoroA- 
nitrophenylethyl)amine, m.p. 118— 119°, and NN'-cZi- 
($-nitro-a-2-chloroA-nitrophenylelhyl)-p-phenylenedi- 
amine, m.p. 201—202°, and -benzidine, m.p. 137— 138°.

R. S. C.
Structure and m ech an ism  of form ation  of the  

B androw sk i base. W. M. L a iter and C. J .  Scnde
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(J. Org. Chem., 1938, 3, 261—264).—Bandrowski’s 
base (A., 1894, i, 236), prepared by oxidation of p- 
C6H4(NH2)2, is 2 : 5-di-(p-aminoanilo)-l : 4-phenylene- 
diamine (cf. Green, J.C.S., 1913, 103, 933), because 
with hot 10% HC1 i t  gives 1-74 mols. of |)-CcH,,(NH2)2 
and because its diacetate, m.p. 310—311° (converted 
by Ac20  a t  100° into the known tetra-acetate), is 
obtained from i>-C6H 4(:NH)2 and 2>N H 2-C6H 4-NHAc 
(best 0-66 mol.) in H 20  or H 20 -M e 0 H -E t20-H C l a t 
0°. I t  is held to  be formed by addition to  give 
2 : 1 : 4-(p-NHAc-C6H 4rNH)CBH 3(NH2)2, oxidation 
thereof to  the di-imine, and further addition; form
ation of the base from p-C6H 4(NH2)2 follows a similar 
route. “ “ R . S. C.

S ta b ility  of d ith izo n e  so lu tio n s .—See A., 1939, 
I ,  98.

S y n th e s is  of d in a p h th y lth io c a rb a zo n e , an d  
fo rm a tio n  of i t s  in tra -c o m p le x  s a l ts  w ith  heavy  
m e ta ls . I. B. S ufrunovitsch (J. Gen. Chem. 
Russ., 1938, 8, 839— 843).— N aphthylhydrazine 
naphthylthiocarbazinate heated in C 02 a t  135° yields 
dinaphthylthiocarbazide, which w ith 5%  K O H  in 
E tO H  gives the  K  salt of dinaphthylthiocarbazone 
(I). Solutions of (I) in  COMe2 give coloured ppts. 
w ith heavy m etals (Cu, Ag, Au, Zn, Cd, Hg, Pb, Mn, 
Co, N i); 0-06 (ig. of Pb in 1 ml. of solution m ay be 
thus detected, as compared with 3 (Jtg. w ith dithizone.

R . T.
D iazo ta tio n , d eco m p o sitio n  of d iazo -co m - 

p o u n d s , a n d  co u p lin g  of iso m e ric  x y lid in es  w ith  
p -n itro b e n z e n ed ia z o n iu m  s a lts .  V. R . F edorov, 
A. A. Spriskov, and E . I . Schelttdjakova (J. Gen. 
Chem. Russ., 1938, 8, 844— 850).—The velocity of 
diazotation a t  0° rises in the series 1 :3  :4 - <  
1 : 2 : 4- <  1 :4  : 2-C6H 3Me2-NH2; th a t  of 1 : 3 : 2 -  
C6H 3Me2-NH2 could not be measured, owing to  
decomp, of the  diazonium salt a t  0°. The velocity of 
decomp, of the  diazo-compounds a t  40° rises in the 
order 1 : 3 : 4- <  1 : 2 : 4- <  1 : 3 : 2- <  1 : 4 : 2- 
C4H 3Me2,N H 2. 1 : 3 : 2 -  and 1 : 4 : 2 - ,  but  not  1 : 3 : 4 -  
and 1 : 2 :  4-C6I i3Me2-NH2, can be coupled w ith p- 
N 0 2-C6H 4-N2C1 in HC1 a t 18°. R . T.

C o n d en sa tio n  of p h en o ls  w ith  fo rm a ld eh y d e .
E . BxtreS and A. M asarek  (Casopis teskoslov. L6k., 
1936, 16, 177— 188; Chem. Zentr., 1937, i, 1291).— 
The ra te  of reaction of th e  following ArOH (mol. 
amounts) w ith 40%  CH20  a t  100° (bath) in presence 
of 1% of catalyst is :  m- >  o-cresol =  PhO H
(technical >  pure) >  p-cresol. The strongest bases 
and  acids are the  most active catalysts. PhO H  and 
40%  CH20  a t 100° (bath)/50 hr. in absence of catalyst? 
give resinous m aterial from which H 20  extracts 2 : 4'- 
(I) (dibenzoate, m.p. 115°) and 4 : 4'-dihydroxydi- 
phenylmethane (II) [dibenzoate, m.p. 156°; compound, 
m.p. 150° (decomp.), w ith (CH2)eN4] and o- 
O H C 6H 4-CH2-OH. (II) reacts slowly and (I) somewhat 
more quickly with CH20 ;  alkaline catalysts lead to  
resins. Oxidation (air; alkaline K M n04) of (I), (II), 
and  products therefrom (all of which couple with p- 
N 0 2*C6H 4*N2C1) gives brown, amorphous, alkali-sol. 
material. N itration (method : Staedel, A., 1895, i, 
232) of CH2Ph2 gives the  2 :4 '-  and (mainly) 4 :4 '-  
(N 02)2-derivatives; the respective (NH2)2-compounds 
are converted (diazo-method) into (I) and (II).

Saturated  solutions of PhO H  and (CH2)GN4 in H 20  
and E tO H  afford the  compounds, (CH2)6N4,3PhOH, 
m.p. 124° (decomp.), and (CH2)6N4,PhOH, m.p. 
176-5° (decomp.), respectively; in COMe2, cryst. 
compounds, m.p. 80°, 112°, 125°, and 160— 161°, are 
formed. H . B.

A c tio n  of g aseo u s  h y d ro g e n  ch lo rid e  on  4- 
n itro so -a -n a p h th o l a n d  4 -n itro so g u a ia c o l. A.
Angeletti and M. P irona (A tti R . Accad. Sci. 
Torino, Cl. Sci. fis. m at. nat., 1936, 71, I , 602—606; 
Chem. Zentr., 1937, i, 1138).—4 :  1-NO-C10H 6-OH 
(reacting as quinoneoxime) in cold E t20  saturated 
with dry  HC1 gives N H 2OH and 2 : 3-dichloro-l: 4- 
naphthaquinone. 4-Nitrosoguaiacol (OH == 1), how
ever, similarly yields S-chloro-i-nitrosoguaiacol (I), 
decomp. 255° (darkens 213°), and an  amorphous 
violet substance, b u t no N H 2OH. Reduction (SnCl2, 
conc. HC1) of (I) affords the  4-Ar/ / 2-compound, 
decomp. 160° (darkens 154°), the  diazonium salt of 
which w ith cold conc. NaOH gives 3-chloroguaiacol, 
m.p. 32— 33°. H. B.

S y n th e s is  of d e riv a tiv e s  of q u in o l re la te d  to  
d ih y d ro flav o g lau c in . J .  H . Cruicikshank and R. 
R obinson (J.C.S., 1938, 2064— 2071).— Bu°COCl and 
jj-OMe,C6H 4>0 H -C sH sN -E t20  give p -anisyl valerate, 
b.p. 150— 152°/10 mm., converted by A1C13 a t 100° 
(bath) into '2-hijdroxy-5-melhoxij-n-valerophenone (I), 
m.p. 62° (2 : 4-dinitrophenylhydrazoJie, m.p. 186°), also 
obtained from BuaCOCl-AlCl3-CS2 and j)-C6H 4(OMe)2-  
CS2. (I) and Zn-H g in 20% HC1, boiled for 4 hr., 
afford 2-hydroxy-5-methoxy-n-a?nylbenzene (H), m.p. 
44°, which with n-octoyl chloride (H I) in C5H 5N -E t20  
gives 4:-methoxy-2-n-amylphenyl octoate, b.p. 167— 
171°/0-l mm. This and A1C13 in H 2 a t  100° (bath) 
afford 2-hydroxy-5-methoxy-3-n-amyloctophenone, 
b.p. 180— 190°/0-l mm. (2 : 4-dinitrophenylhydrazone, 
m.p. 103°), attem pted  dem cthylation (AlBr3, H Br, H I) 
of which gives only w-amylquinol. (II) and Me2S 04-  
20%  NaOH-COMe2 yield 2 : 5-dimethoxy-n-amyl- 
benzene, b.p. 144— 146°/12 mm., which w ith (III) 
and A1C13-CS2 first a t 0° and finally a t  the  b.p. gives 
2-hydroxy-5-methoxy-4-n-amyloctopheno?ie (IV), m.p. 
42° (2 : 4-dinitrophenylhydrazcme, m.p. 117°), demethyl- 
ated  readily by AlBr3-C 6H fi to  the  2 : 5-(OH)2- 
derivative, m.p. 94° (2 : ‘i-dinitrophenylhydrazon-e,
m.p. 112°). Successive reduction (Clemmensen), 
m ethylation (Me2S 0 4), and oxidation (A c0H -H N 03) 
of (IV) gives 2-n-amyl-5-n-oclyl-p-benzoquinone (V), 
m.p. 65°. The corresponding quinol is prepared from 
(V) and E t0 H -N a 2S20 4. Quinol and Bu^COCl in 
C5H 5N -E t20  a t  0°—room tem p., give quinol diiso- 
valerate, m.p. 55°, which with quinol and A1C13 a t  
150— 160° affords 2 : 5-dihydroxyisovalerophenone, m.p. 
110°. The la tte r and CH2PhC l-N aO E t-E tO H  a t  100° 
(bath) give 2-hydroxy-5-benzyloxyisovalerophe?ione, 
m.p. 60° (NH2>NH-C0-NH2,HC1-C5H 5N or excess of 
N2H 4,H20 -A e 0 H  gives the  ketazine, m.p. 174°). p- 
C6H 4(OMe)2 and  BusCOCl with A1C13-CS2 afford 2- 
hydroxy-5-inethoxy- [semicarbazone (VI), "m.p. 171°] 
and 2 : o-dimethoxy-isovalerophenone (VII), b.p. 124-— 
126°/1 mm. The la tte r Ls prepared puro from the 
crude reaction product and Me2S 0 4-10%  N aO H - 
COMe2. (VI) and N aO E t-E tO H  a t  180— 185° give 
the corresponding ketazine, m.p. 144°. (V n) is
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reduced (Clemmensen) to  2 : 5-dimethoxyiaoamyl- 
benzene, b.p. 100— 102°/2 mm., converted by (III) 
and A1C13-CS2 into 2-hydroxy-5-mcthoxy-4-i.soamyl- 
octophenone (2 : 4-dinitrophenylhydrazone, m.p. 146°). 
Heating of 2-hydroxy-5-allyloxyacetophenone, b.p.
123—125°/2 mm. (ef. Baker etal., A., 1936, 474), gives 
2 : 5-dihydroxy-6-allylacetophenone, which with H 2 
(2—3 atm .) and P d-SrC 03 in EtOAc affords 2 : 5- 
diliydroxy-6-n-propylacetophenone ( + H 20), m.p. 88°, 
the CO of which is inert. 2 : 5-Dimethoxy-6-allyl- 
phenyl styryl ketone and  K M n04 in boiling aq. NaOH 
give 3 : 6-dimethoxyphthalic anhydride. EtCOCl and 
p-C6H 4(OMe)2 give (Friedel-Crafts) an oil, reduced 
(Clemmensen) to  2 : 5-dihydroxy-n-propylbenzene, 
m.p. 87°; the corresponding 2 : 5-(OMe)2-compound, 
b.p. 128— 130°/20 mm. (N 02-derivative, m.p. 64°), 
with AcC1-A1C13-CS2 a t 0° —100° (bath) gives 
2-hydroxy-5-methoxy-4-n-propylacetophenone, b.p. 
150—155°/1 mm., which with AlBr3-C 6H 6 affords 
the corresponding 2 : 5 -(0 /i)2-compound, m.p. 
85° (2 : 4-dinitrophenylhydrazone, m.p. 216°), and n- 
propylquinol. j)-C5H 4(OMe)2 and (III) in CS2-A1C13 
a t 0— 100° (bath) afford 2-hjdroxy-5-methoxyocto- 
phmone, m.p. 45° (2 : 4-dinitrophenylhydrazone, m.p. 
134°), dem ethylated by AlBr3-C„H6 to the 2 :5 - 
(0 //)2-compound (V III), m.p. 86° (2 : 4-dinitrophenyl- 
hydrazone, m.p. 186°), converted by »¿-amyl bromide 
and N aO E t-E tO H  into 2-hydroxy-5-w-amyloxyocto- 
phenone, b.p. 190— 195°/l-5 mm. (2 : 4-dinilrophenyl
hydrazone, m.p. 121°); the la tte r and A1C13-CS2 a t 
room tem p, for 3 days give (VIII). A. T. P .

S yn th esis of ap-dichloro-a-p-anisylethane ; con
version  into p- and a-chloro-a-j>-anisylethylene.
R. Quelet and J . A llard (Compt. rend., 1938, 207, 
1109— 1111; cf. A., 1936, 719).—PhOMe with 
CH2Cl*CH(OEt)2 in conc. HC1 saturated  with HC1 a t 
70° affords a[3-dichloro-a-^-anisylethane (I) and ¡3- 
chloro-aa-di-p-anisylethane (n ) . The crude prep, 
when rapidly distilled a t  100° (bath)/vac. and then 
treated  w ith C5H 5N a t  115° affords p-chloro-a-p- 
anisylethylene [from (I)] and s-di-p-anisylethvlene 
[from (II)]; with N aO E t or K O H -E tO H  mainly a- 
chloro-a.--p-anisylethylene (III), m .p. 35°, and some aa- 
di-^-anisylethylene result, (ni) is easily hydrolysed 
to  2>-OMe*CGr i4*COMe and readily oxidises in air to 
a red substance. J .  L. D.

N atural ethers of phenols w ith  prenologous 
alcohols. VIII. C onstitution  and syn th esis  of 
foeniculin . E. Spath  and J . Bruck  (Ber., 1938, 
71, [I?], 2708—2711).—The occurrence of the residues 
CMe,:CH-CH2- (I), CMe2:CH-CH2-CH2-CMe:CH-CH2-, 
and Me-[CMe:CH-CH2-CH2]2-CMc:CH-CH2- as side- 
ohains of natural coumarins is noted and for (I) the 
name “ prenyl ” is suggested to  indicate the  close 
relationship to  isoprene. Foeniculin (II), b.p.
147°/5 mm., m.p. (vac.) 23-5—24-5°, obtained by 
Takens (B., 1929, 910) from fennel and s ta r anise oils, 
is C14H 180 . I t  passes a t 260° into p-anol (p-
OH-C6H 4-CH:CHMe) (H I). I t  is hydrogenated (Pd 
sponge in MeOH) to  tetrahydrofoeniculin, b.p. 100— 
110° (bath)/0-03 mm., converted by distillation with 
H I (d  1-7) into dihydro-jj-anol (p-C(.H4P ra-OH) and 
isoamyl iodide. (II) is p-Aa-propenylphenyl -y-inethyl- 
bP-bu.tenyl ether since it  is obtained from (III) and 

D (a ., n.)

CMe2;CH-CH2Br. The ready hydrolysis of (II) by 
AcOH containing a little conc. H 2S 04 is rem arkable 
as is its instability to  heat, whereby either migration 
of the prenyl residue from 0  to  C occurs or elimination 
of isoprene is observed. H . W.

M echanism  of rearrangem ent of phenyl ethers.
W. J . H ickinbottom (Nature, 1938, 142, 830).—The 
migration of R  (== CH2Ph, allyl, tert.-alkyl) from O 
to the nucleus which occurs when PhO R are heated 
a t  the b.p., and its transference to  a suitable solvent 
can be explained by assuming th a t R  is first eliminated 
as a free radical. L. S. T.

Identification of naphthyl ethers as p icrates.
V. H. D ermer and O. C. D ermer (J. Org. Chem., 
1938, 3, 289—293).—The following, prepared from 
C10H 7-OH, ROH, and H 2S04, or C10H,-ONa and 
R H al in E tO H , are purified by way of the picrates, 
the m.p. of which are given in parentheses (italics 
for new picrates). <x-Ci0H 7 Me, b.p. 271° (129-5—
130-5°), E t, b.p. 280-5° (118-5— 119°), Pr*, b.p. 282-5° 
(104-5— 105-5°), P r“, b.p. 293-5° (99-5— 100°),
CHMeEt, b.p. 293-5° (100-5— 101°), B u*, b.p. 301-5° 
(104-5—105-5°), Bua, b.p. 308-5° (S5°), isoamyl, b.p. 
317-5° (96— 97°), «-amyl, b.p. 322°, m.p. 30° (75—
75-5°), CH,Ph, m.p. 77—77-5° (decomp. 85— 100°), 
CH2Ph-CH2, m.p. 72-72-5° (117-5— US-5°), and 
allyl (100-5— 101°) ether-, P-Ci0H 7 Me, b.p. 273°, m.p. 
72-5—73° (116-5—117°), E t, b.p. 282°, m.p. 35-5— 
36° (101-101-5°), Pr* b.p. 285°, m.p. 40° (95—95-5°), 
P r“, b.p. 297°, m.p. 39-5—40° (80-5—81-5°), CHMeEt, 
b.p. 298-5° (86—86-5°), Bu*, b.p. 304-5°, m.p. 33— 
33-5° (84—85°), Bu“, b.p. 309° (67—67-5°), isoamyl, 
b.p. 321°, m.p. 28—28-5° (93-5—94°), m-amyl, b.p. 
327-5°, m.p. 24-5° (66-5—67°), CH2Ph, m.p. 101-5— 
102° (123°), GH2Ph'CH2, m.p. 70—70-5° [83— 84° 
(sinters and turns red a t 67-5°)], and allyl, m.p. 16° 
(98-5—99°), ether. Di-P-naphthyl methylene and 
ethylene ethers give no picrates. M.p., if  not given, 
are” < —10°. The picrates give satisfactory mixed 
m.p. depressions. Temp, are corr. R. S. C.

D erivatives of o-am inophenol. II. L. Gala- 
txs (J. pr. Chem., 1938, [ii], 151, 331—341; cf. A., 
1934,183).—Ar-Acctyl-2-phenylbenzoxazolinc (loc. cit.) 
with' conc. HC1 a t room temp, gives 3 : 3’-diacetamido- 
4 : 4'-dihydroxytriphenylmethane (I), m.p. ~265° 
(decomp.) after darkening, which rapidly darkens on 
exposure to  a ir; under precisely similar conditions 
it  is obtained from o-NHAc-CGH 4-OH and PhCHO. 
(I) is transformed by hot Ac20  containing a little 
conc. H 2S 04 into its diacetate, m.p. 240°, and by 
Me2S 04-10%  NaOH into the M ex derivative, 
C27H30O4N2, m.p. 220°. Boiling 20% HC1 hydrolyses
(I) to the 3 : 3 '-(A7772)2-derivative, m.p. 193°. The 
presence of y-OH in (I) is established by the production 
of a dye when (I) is oxidised. H. W.

Covalent alkaline derivatives of di-2-hydroxy-
1 -naphthyl selenide and a llied  su b stan ces. V.
D vorkovitz and S. Sm iles (J.C.S., 1938, 2022— 2028 ; 
cf. A., 1937, I I , 336).—D i-2-liydroxy-l-naphthyl 
selenide (I) [Me ether, m.p. 148°, from  (II) (below) and 
M e0H-M e2S 0 4 a t  35°] and N-NaOH (2 mols.) afford 
the yellow N a  derivative (II) ( + 4 H 20 ), m.p. 270° 
(previous loss of H 20 ) ; boiling CHC13 then gives the
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colourless arihyd. N a  salt, no in.p. KOH and LiOH 
similarly afford a  yellow K  derivative (which when
dried a t 15° forms a paler dihydrate, m.p. 170°), and a
L i  derivative (+ 4 H 20), no m.p., respectively. (I) 

(1 mol.) and K 3Fe(CN)6 (2-2 
mois.) in aq. KOH afford the 
dehydro-selenide (A), m.p. 
145°. (I) or the corresponding 
sulphide forms unstable Cu 
derivatives. Covalent mono
alkali derivatives could not 
be obtained from di-2- 

hydroxy-l-naphthyl sulphoxide, sulphone, or d i
sulphide (cf. loc. cit.). Di-2-chloro-5-hydroxy-m-4- 
xylyl sulphide (III) similarly gives N a  (-)-2H20), 
K  (+ 2 H 20 ), and L i  (+ 2 H 20) derivatives; (III) and 
hot 1-5% aq. NaOH (1-1 mois.) afford an “ acid ” N a  
salt, C16H 150 2Cl2SNa,C16H 160 2ClS. U nder similar 
conditions, di-2-hydroxy-l-naphthyl sulphide (IV) or 
-naphthylmethane give the norm al N a derivatives 
(-f  4H20), but (IV) and hot aq. K O H  (1-2 mois.) give 
the acid K  salt (+ 2 H 20 ), m.p. 200°. Di-6-chloro-3- 
hydroxy-2-p-xylyl sulphide affords N a  (-¡-4H20 , m.p. 
255°; + 2 H 20 , m.p. 255°, and anhyd.), K  (+ 2 H 20), 
m.p. 260°, and L i  derivatives (+ 4 H 20 , m.p. 200°; 
converted in  N 2 a t  26° into the  dihydrate). Di-5- 
hydroxy-6-^-cumyl sulphide similarly affords N a  
[4-4H20 , m.p. 245° (previous loss of H 20 ), and 
+ 2 H 20 ], L i  (-(-4H20  and -|-2H20 , m.p. ~150°), and 
an acid K  salt (+ 2 H 20 ), m.p. 223°. The L i  derivative 
(+ 4 H 20) of di-5-hydroxy-è-./j-cumylmethane is more 
stable than  th a t of the sulphide. Di-6-chloro-3- 
hydroxy-2-cymyl sulphide affords N a  (+ 2 H 20 , m.p. 
125° ; unstable tetrahydrate), K  (+ 2 H 20), m.p. 206°, 
and L i  (+ 2 H 20), m.p. 95°, derivatives. 5-Chloro-o-
4-xylenol and S2C12-A1C13-CS2 for 24 hr. a t  16° afford 
di-5-chloro-4-hydroxy-o-3-xylyl sulphide, m.p. 154° 
[iVa derivative (4-4H 20)], converted by 2%  aq. 
NaOCl-NaOH into the dehydro-derivative, m.p. 
~115°. o-4-Xylenol and S2Cl2-CHCl3 give di-4- 
hydroxy-o-5-xylyl sulphide, m.p. 157°, converted by 
S 0 2C12 in  CHClj a t 15° into di-3-chloro-4-hydroxy-o-o- 
xylyl sulphide, m.p. 145° ; neither sulphide affords a 
covalent N a or dehydro-derivative. w-5-Nylenol and 
S2C12-CHC13 give di-5-hydroxy-m-2-xijlyl sulphide, 
m .p. 265°, and -m-Q-xylyl sulphide, m.p. 149° (acid N a  
salt). Saiicylideneacetophenone (1 mol.) also affords 
covalent N a  (+ 2 H 20) (1 : 1 adduct w ith salicyl- 
aldehyde ; the N a derivative of p-hydroxybenzylidenc- 
acetophenone does not yield an analogous adduct), 
K  (+ 2 H 20), m.p. 175°, and L i (+ 2 H 20), m .p. 250° 
(decomp.), derivatives. Salicylideneacetone arid 
N a 0 E t-E t0 H -E t20  afford the N a  sa lt (+ 4 H 20) 
(1 : 1 adduct w ith salicylaldehyde). 2-Salicylidene-5- 
methylq/cïohexanone affords N a  (+ 4 H 20 ), m.p. 190° 
(afterloss of som eH 20 ), K  (+ rrH 20), m.p. ~95° (also 
+ 2 H 20), and L i (+ 4 H 20) derivatives, m .p. ~235°.

A. T. P .
D iene sy n th eses . X . D iene syn th eses w ith  

afi-unsaturated n itro-derivatives, su lphones, and  
th ioeth ers. K . Al d e r , H . F. R ickert , and E. 
W indem ütii (Ber., 1938, 71, [J5], 2451—2461).— 
CH2!CH'N02 behaves in diene additions in  the  same 
m anner as CH2ICHCHO or CH2!CH-C02H  giving 
with cycZopentadieno (I), in abs. E t20  a t 105— 110°,

2-nitronorbomylene, hydrogenated (P t0 2 in  AcOH) 
to  2-nitronorbornylane, which is reduced (Fe powder) 
to  cinfonorborny 1 amine. Similarly (I) and 
CHMe!CH-N02 in  AcOH a t 103° afford 2-nitro-3- 
methyl-A5-norbomylene, b.p. 94—95°/14 mm., whence
2-nitro-, b.p. 101— 102°/15 mm., 2-amino- (hydro
chloride, m.p. 269°; picrate, m.p. 202—203°), and
2-carbamido-3-methylnorbornylanc, m.p. 203°. a-Nitro- 
A“-pentene (II) yields successively 2-nitro-3-n-propyl- 
A5-norbornylene, b.p. 122— 125°/14 mm., -norbornyl- 
ane, b.p. 126°/14 mm., and 2-amino-3-w-propyl- 
norbornylane (hydrochloride, m .p. 223°; picrate, 
m.p. 176°). l-Nitro-2-n-propyl-A4-c?/cZohexene, b.p. 
118°/11 mm., is derived from (II) and (CH2!CH-)2
(III) containing a  little  quinol a t  100—110°, whilst 
(CH2;CMe-)2 (IV) affords l-nitro-4 : 5-dimethyl-2-n- 
propyl-A4-c7/c/ohexene, b.p. 146— 147°/12 mm. ap- 
U nsaturated sulphones a t  140—150° add dienes 
according to  the  scheme of a diene synthesis. Thus 
^-to ly l vinyl sulphone and (IV) give 3 : 4 -dimethyl- 
A3-cyclohexenyl p -tolyl sulphone, m.p. 82—83°. A2-
Butadienesulphone (V) is transform ed by (III) into 
1 : 2 : 3 : 6 : 7 : S-hexahydrothionaphthensulphone, b.p.
131— 133°/0-l mm., m.p. 94—95°, by (IV) into 4 : 5- 
dimethyl-1 : 2 : 3 ; 6 : 7 : 8-hexahydrothionaphthen- 
sulphone, m.p. 96°, and by (I) into 3 : 6-endomethylene- 
1 : 2 : 3 : 6 : 7 : 8-hexahydrothionaphthensulphone (VI), 
m.p. 141—142°, with the compound, C14H 180 2S, m.p. 
218°, formed from 2 mois, of (I) and "one of
(V). P hN , and (VI) give isomeric hydrotriazoles, 
C15H 170 2N3S, m.p. 187—188° and 200° (decomp.). 
3)-0 sH 4Me'S-CH:CH2 and (I) a t  180— 190° yield 2 : 5- 
cndo>nethylene-A3-cyclohexenyl p -tolyl sulphide, b.p. 
175— 178°/11 mm. H. W.

M agnesium  pentam ethylpbenyl b rom ide. H.
Clément (Compt. rend., 1938, 207, 864—866; cf. 
A., 1937, n, 331; 1938, n ,  275).—CcMe5-MgBr
with MeCHO, CH20 , and EtOBz affords some penta- 
methylphenylmethylcarbinol, m.p. 141° (acetate, m.p. 
157°), pentarneihylbenzyl alcohol, m.p. 136—-137°, and 
pentamethylbenzophenone, m.p. 125°, respectively.

J . L. D
R eactions of epoxy-com pounds w ith  reagen ts.

I. Interaction  of epoxyphenylethane (styrene  
oxide) and m a gn esiu m  aryl h a lid es. M. S.
K harasch and H . G. Clapp (J. Org. Chem., 1938, 
3, 355—360).—Addition of epoxyphenylethane (I) 
to  MgPhBr gives pp-diphenylethyl alcohol (H), b.p. 
125— 135° (oxalate, m.p. 160-5°; 3 : 5-dinilrobenzoate, 
m .p. 135°), b u t addition of M gPhBr to  (I) gives 
CH2Ph*CHPh*OH ; oxidation of the product to  COPh2 
or BzOH indicates formation of a small am ount of the 
isoraeride in each case. £>-OMe-C6H 4-MgBr reacts simi
larly. ( n )  is synthesised by the following reactions 
(not detailed) : 0 H C H 2-C02Et-|-3M gPhBr -> CGH fi4- 
OH-CPh2-CH2-OH (HT)“+  E tO H  +  3MgBrOH; (IH ) 
in hot 0-dn-HCI gives CHPh2-CHO, hydrogenated 
(Pt) to  (H). W ith P 2Os in C6H 5, (n )  gives (CHPh:)2.

R. S. C.
S yn th esis  of alcoholic derivatives of the fatty  

ser ies . I. C atalytic hydrogenation of phenyl- 
stearic  acid  under pressu re. W. K im u ra , T. 
OjnntA, and H . T an ig tjch i (Ber., 1938, 71, [5], 
2686—2687).—Oleic acid is converted by A1C13 and
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CgH 6 (free from S compounds) into i-phenylstearic 
acid, reduced (300—310°/25—100 atm ., Cu-Cr-Ba 
oxide catalyst) to  x-pkenylstearyl alcohol, identified 
as the urethane. H . W.

A ction of m agn esiu m  halide etherates on  
ep ox id es . M. T ifk g n e a u  and B .T c h o u b a r  (Compt. 
rend., 1938, 207, 918—919).— Py-Epoxypentane w ith 
MgBr2 etherate in  the  cold (and decomp, w ith H 20 ; 
general method) affords a  mixture, b.p. 67—68°/15 
m m , of CHMeBr-CHEt-OH and CHEtBr-CHMe-OH 
(preponderates); in  the hot COEt2 and COMePr“ 
(preponderates) are formed. Similarly, 1 : 2-epoxy- 
c!/cZohexane w ith MgHal2 in the cold affords trans-2- 
bromo-, b.p. 90—91°/13 mm. (p-nitrobenzoate, m.p. 
59—60°; 3 : 5-dinitrobenzoate, m.p. 155°), and trans-
2-iodo-cyclohexanol, m.p. 40° (p-nitrobenzoate, m.p. 
74—75°; 3 : 5-dinitrobenzoate, m.p. 157°) ; when i t  
is heated, c?/cZopentylformaldehyde is formed. 1- 
Methyl-1 : 2-epoxycycZohexane and MgBr2 in  the cold 
yield the stable tra  n s-2 - 6 romo -1 -methyl-, b.p. 100— 
101°/16 mm. (p-nitrobenzoate, m.p. 130°; 3 : 5 -
dinitrobenzoate, m.p. 120°), and iraws-2-bromo-2- 
methyl-CT/cZohexanol which easily loses B r; in the 
hot c?/cfopcntyl Me ketone (seniicarbazone, m.p. 145°),
2-methylcycZopentylformaldehyde (semicarbazone, m.p. 
168°), and some 2-methylcycZohexanone (semicarb
azone, m.p. 198°) result. MethylenecycZohexane oxide 
with MgBr2 gives Y-bromo-Y-hydroxyjnelhylcyclohexane, 
m.p. 82° (3 : 5-dinitrobenzoate, m .p. 133°) (cold), or 
hexahydrobenzaldehyde (hot). Styrene oxide with 
MgHal2 (cold) forms fi-bromo-, b.p. 131— 132°/19 mm. 
(p-nitrobenzoate, m.p. 56—57°; 3 : 5-dinitrobenzoate, 
m.p. 103°), and  p-iodo-p-phenylethyl alcohol (p- 
nitrobenzoate, m.p. 76°; 3 : 5-dinitrobenzoate, m.p.
110°); when this is heated CH2Ph'CHO is formed. The

above results show th a t  CHR-O-CHR' react with, 
e.g., MgBr2 in the  cold to  give CHRBr-CHR'-O-MgBr 
(or the  isomeride); when heated, the la tte r loses 
MgBr2 affording CH2R ’COR' (with or w ithout 
transposition). J .  L. D.

C atalytic hydrogenation of hydroxym ethylene- 
ci/ciohexanone. H . R tjpe and 0 . Klemm (Helv. 
Chim. Acta, 1938,'21 , 1538— 1541).—Hydrogenation 
(Ni-aq. E tO H ; atm . pressure) of hydroxymethylene- 
cj/cZohexanone (I) gives 2-hydroxymethylcyclohexanol 
(n), b.p. 135— 137°/9 mm. (diacetate, b.p. 133°/13 
m m .; di-j)-nitrobenzoate, m.p. 134°). W ith this on 
a S i0 2 gel catalyst uniform products are not obtained 
if hydrogenation is interrupted after the absorption 
of 1 H 2. N a-H g and AcOH reduce (I) to  (H) accom
panied by much resin. Cu chromite appears in
active under 150 atm . Gradual addition of 20% 
H 2S 0 4 to  (H) in  E tO H  through which steam is passing 
gives the corresponding oxide, b.p. 5 4 ° /ll  mm., in 
poor yield. H . W.

R eduction of a-halogeno-ketones. Syn th esis  
of dl-v&-ephedrine. P. G. Stevens (J. Amer. Chem. 
Soc., 1938, 6 0 , 3089).—Al(OPr*)3 partly  removes B r in 
the a-position to  CO if H  is available on the  adjacent 
C. COPh-CHMeBr and Al(OPr*)3 give only 35% of 
OH’CHPb'CHMeBr, b.p. 73—75% /0-l mm., which 
with N H 2Me yields a m ixture containing dl-i/i- 
ephedrine, but no cZZ-ephedrine. R . S. C.

R eactions of benzhydryl chloride w ith  hydr- 
oxylic so lven ts.—See A ,  1939,1, 86.

R eactivity of p-fluorine in  triary lm eth yl chlor
id es. E. B acon [with J .  H. Ga r d n e r ] (J. Org. 
C hem , 1938, 3, 281—286).—p-F  in CAr3Cl reacts in 
the same way as, bu t less readily than, jp-Br or p-Cl. 
£-C6H 4F-C 0Ph and MgPhBr, followed by HC1-C6H 6 
on the purified product, give p-C6H 4F-CPh2Cl (I), 
m.p. 90—91° ( lit , 87°). (j3-C6H 4F)2CPh-OH (from 
2J-C0H 4E*MgBr and MeOBz) and HC1 in light 
petroleum give p p '-difluorotriphenylmethyl chloride (H) 
(14%), m.p. 56—57°. (|)-C0H 4F)3C-OH (from p- 
CcH 4F-MgBr and p-C0H 4F'CO2Mo) gives similarly 
impure tri-'p-jluorophenylmethyl chloride (H I) (4%), 
m.p. 81—82°. In  liquid S 0 2, w ith or w ithout AgCl, 
small amounts of F ' are formed by rearrangem ent of
(I), (II), or (EH). W ith Ag in CgH6 under C 02 
reaction to  radicals of the type, f)-CAr3-C0H 4;CAr2, 
occurs slowly. R . S. C.

Separation of stero ls by chrom atographic  
adsorption. K . L adenburg , E. F ernholz, and
E. S. Wallis (J. Org. Chem , 1938, 3, 294—299).— 
Cliolesteryl (I), m.p. 188— 189°, stigmasteryl, m.p. 
191— 192°, and ergosteryl, m.p. 200—201°, azobenzene- 
4:-carboxylale are separated by adsorption from CcH 6 
on anhyd. A120 3 and development of the  chromato
gram by light petroleum or, less well, a m ixture 
thereof w ith C6H 6. Presence of the fi-sitosteryl 
ester (H), m.p. 173— 174°, prevents the  separation, 
although some pure (H) is obtained from the portion 
least adsorbed unless (I) is also present, p- 
COC11 CGH 4-NINPh, m.p. 93—94°, is obtained from 
the  acid by S0C12 only in presence of an  excess of 
anhyd. N a2C03. The esters are prepared in CSH 5N 
a t  100°. R . S. C.

Structure of lu m istero l. F. S. Spring  (J. Amer. 
Chem. Soc, 1938, 60, 3088—3089).—Misquotations 
of Weizmann et al. (A , 1938, n ,  348) are corr.

R. S. C.
P yrovitam ins-D 3 and th e ir  dehydro-deriv- 

atives. A. W ix d a u s , M. D eppe , and C. R oosen- 
R unge (Annalen, 1938, 537, 1— 10; cf. A , 1938, 
n ,  58).—Vitamin-D3 passes a t  205° in  vac. into 
non-cryst. pyrovitamin-T>3 (I) and non-cryst. iso- 
pyrovitamin-Ds (II). (I) gives a cryst. 3 : 5-dinitro-

M  , yH

I/«“ i - Y  
h / v V  

(10
benzoate (III), m.p. 142 
p-nitrobenzoate, m.p. 93

( n . )

[a]“  +221° in CHC13, a 
[«]“  +212° in CHC13, and

an acetate, (IV), ¿ .p .  121°, [<x]{? +428° in  CHC13, 
whereas (H) affords a 3 : 5-dinitrobenzoate (V), 
m.p. 170°, [a]i? +318° in  CHC13, a -p-nitrobenzoate, 
m .p. 150°, [a]}? +332° in  CHClg, and a non-cryst. 
acetate. Dehydrogenation of 7-dehydrocholesterol 
[A5:7-cholestadien-3-ol] (VI) with Hg(OAc)2in CHC13-  
AcOH a t  room tem p, yields tetradehydrocholesterol 
[A5:’!:9:11-cholestalrien-3-ol] (VH), m.p. 112°, [a]“  
+  146° in  CHC13; reaction proceeds somewhat more 
sm oothly with its acetate and yields tetradehydro-
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cholesteryl acetate (V III), m.p. 88—89°, [a]?,0 + 220° 
in CHC13, also obtained by acetylation of (VTI).
7-Dehydrocholesterjd dinitrobenzoate is more slowly 
transformed into tetrahydrocholesteryl dinitrobenzoate 
(IX), m.p. 205°, [a]u +166° in CHCL, also obtained 
from (V n) and (N 02)2C6H 3-COC1 in C5H SN. (V) is 
slowly converted by Hg(OAc)2 in CHCl3-AcOH a t 
room temp, into (IX), the identity  of which is con
firmed by hydrolysis and transform ation into (V lll).
(VI) and (II) differ therefore only in the steric 
arrangement of the substituents a t  C(9). Dehydro
genation of lumisterol-3 (and its derivatives) is re
latively difficult since i t  is scarcely attacked  a t  room 
temp, and does not give cryst. compounds when the 
temp, is raised. I ts  dinitrobenzoate is slowly 
converted into dehydrolumisteryl-Z dinitrobenzoate (X), 
m.p. 120°, [a]„ + 16° in CHC13, also obtained by 
dehydrogenation of (H I). (IV) is transform ed by 
Hg(OAc)2 into dehydrolumisteryl- 3 (dehydropyro- 
vitamin-T>3) acetate, m.p. 103—104°, [«]£,“ +252° in 
CHCI3, which has the  same spectrum as dehydro- 
ergosterol. Lumisterol-3 and (I) differ therefore 
solely in the steric arrangem ent of the  substituents 
a t  C<9>. II. W.

S tero ls . XLVII. R eduction  products of 
cestrone. R . E. Marker  and E. R ohrmann (J. 
Amer. Chem. Soc., 1938, 60, 2927-2928).— «- 
(Estradiol [obtained w ith p-oestradiol in good yield 
from cestrone by Al(OPr*)3] with H 2- P t 0 2 and a 
little HC1 in E tO H  gives cestrane-3 : 17(a)-diol (I), 
m .p. 204° (A., 1938, I I ,  407), and a mol. compound 
(n ) , C18H 30O2,C18H 30O, m.p. 175°. W ith C r03-  
AcOH a t room tem p. (I) and (H) give cestranedione, 
m.p. 170°. C(17) of (I) has the a configuration since 
i t  is obtained also (Dirscherl, A., 1936, 472) by 
catalytic reduction of cestrone. R. S. C.

D erivatives of cestradiol.—See B., 1939, 104.

5-B rom o-2-m ethoxyphenylacetonitrile  and its  
derivatives. M. P aty (Bull. Soc. chim .,1938, [v], 
5, 1676— 1685).—2 : 5 : l-OMe’CgHjBr-CEL^CN (I), 
b.p. 182-5— 183°/13 mm., m.p. 65°, best (96% yield) 
obtained from the chloride and KCN in aq. E tO H , 
writh  H 2S 04-H 20  ( 5 : 1 )  gives S-bromo-2-melhoxy- 
phcnylacetamide, m.p. 170°, or with 50% KOH gives 
the  acid, which a t  285° loses H 20  to  yield the anhydride, 
m.p. 166-5°, W ith ROH-HC1 (I) gives Me, b.p.
171— 173°/18 mm., Et, b.p. 176— 177-5°/18 mm., 
Pr, b.p. 185— 186°/18 mm., and CII2Ph a-bromo-2- 
methoxyphenylacetate, m.p. 50°. The Na derivative 
of (I), prepared by NaN H 2 in E t20 , w ith R H al gives 
a-5-broino-'2-methoxi/phenyl-propio-, b.p. 174— 176°/14 
mm., -n-butyro- (II), b.p. 179— 181°/14 mm., and 
-n-vahro-nitrile, b.p. 186— 1S7‘5°/14 mm., whence 
a-5-bromo-2-vieihoxyphenyl-a.-ethyl-xi-butyronitrile, m.p. 
58°, b.p. 189— 191-5°/14 mm., and -x-methyl-n- 
valeronitrile, b.p. 191— 193-5°/17 mm., are similarly, 
bu t more slowly, obtained. W ith H 2S 0 4-H 20  (2:1) (II) 
gives a-a-bromo-2-niethoxyphenylbutyramide, m.p. 101°, 
and with KOH in  95% E tO H  gives this amide and 
the  corresponding acid (75%), m.p. 98-5°, 2 : 5 : 1 -  
OMe-C6H 3Mo,CH]Sra,CN reacts w ith Mel (to give
a.A-meihoxy-m.-tohjlpropionitrile, b.p. 142— 144715

mm.) as rapidly as does CHPhNa-CN, and the slower 
reaction of (I) m ust be due to  the nuclear Br.

R . S. C.
P reparation  of su b stitu ted  m an d elic  acids and 

th eir  b acterio logica l effects. II. J . L. R ieb- 
somer, R . B aldw in , J . B uchanan , and H . B urkett 
(J. Amer. Chem. Soc., 1938, 60, 2974—2976).—i?i2 
hydroxy - p - n -•propyl-, b.p. 170— 175°/4—5 mm. (40%), 
-p-n-butiyl-, b.p. 176— 177°/4—5 mm. (59%), -p-n- 
amyl-, b.p. 199—204°/4— 5 mm. (51%), -p-tert.- 
amyl-, b.p. 178—179°/4—5 mm. (95%), and 
- 2 : 3 : 5 :  6-tetramethyl-phenylmalonate, b.p. 195— 
210°/27 mm., -p-n-propyl-, m.p. 126— 126-5° (20%), 
■p-n-butyl-, m.p. 116-5— 117° (25%), p-n-, m.p. 112-5° 
(8%). p-iso-, m.p. 87—87-5° (16%), and  p-tert.- 
amyl-, m.p. 73—74° (53%), pentamethyl-, m.p. 180— 
181° (9%), 2 : 3 : 5 :  6-tetramelhyl-, m .p. 163° (1-3%), 
jj-bromo-, m.p. 117-5° (8-8%), and i?-iodo-, m.p.
135—136° (7-2% yield), -mandelic acid are prepared 
(method : A., 1938, II, 278). Only the Br- and I- 
acids have greater effect on B. coli in  vitro than  has 
0H-CHPh-C02H. PhMe, C0(C02E t)2 (I), and SnCl4 
give a 1 : 1 :1  additive compound. SnCl4 and (I) 
give an  unstable compound. R. S. C.

A cid  am id es as hypnotics. I. A cylcarbam - 
id es . II. A cetam id es. F. F . B licke and A. P. 
Centolella (J. Amer. Chem. Soc., 1938, 60, 2923— 
2924, 2924—2926).— I. The following are prepared, 
b u t none of the  carbamides has noteworthy hypnotic 
activity  when injected peritoneally into white rats. 
$-Phenylethyl-propyl-, m.p. 123—124° (Et2 ester, b.p.
190—195°/14 min.), -isopropyl-, m.p. 129"—130° (Et2 
ester, b.p. 204—206°/24 mm.), -isobutyl-, m.p. 136— 
137° (Et2 ester, b.p. 205—208°/20 mm.), -allyl-, m.p.
128— 129° (Et., ester, b.p. 205—208°/20 mm.), and 
-$'-cyc\ohexylethyl-malonic acid, m .p. 134— 135° (Et2 
ester, b.p. 255—260°/30 m m .); ethyl-y-phenylpropyl-, 
m .p. 148—149° (Et2 ester, b.p. 195— 200°/18 mm.), 
-8-phenylbutyl-, m.p. 114— 115° (Et2 ester, b.p. 216— 
220°/22 mm.), -c-phenijlamyl-, m.p. 106— 107° (Et2 
ester, b.p. 230—235°/25 mm.), -X,-phenylhexyl-, m.p. 
67—68° (Et2 ester, b.p. 227—233°/18 mm.), and 
-cinnamyl-malonic acid, m.p. 133—134° (Et2 ester, 
b.p. 215— 220°/30 mm.). a-fi'-Phenylethyl-n-, b.p. 
195—200°/20 mm. (chloride, b.p. 164—169°/19 mm.), 
and -iso-valeric, b.p. 198—204°/35 mm., -Av-pentenoic, 
b.p. 196— 199°/22 mm. (chloride, b.p. 205—210°/15 
mm.), and -y-cyc\ohexyl-n-butyric acid, b.p. 245—  
250°/19 mm. (chloride, b.p. 220—225°/25 m m .);
a-Q'-phenylethyl-y-methyl-n-valeric acid, b.p. 200— 
203°/20 mm. (chloride, b.p. 216—222°/18 mm.);
a.-ethyl-8-phenyl-n-valeric, b.p. 193— 196°/18 mm.
(chloride, b.p. 217—220°/30 mm.), -z-phenyl-n-hexoic,
b.p. 227—230°/50 mm. (chloride, b.p. 190— 194°/22 
mm.), -^-phenyl-n-heptoic, b.p. 213—219°/20 mm. 
(chloride, b.p. 199—204°/20 mm.), -1yphenyl-n-octoic, 
b.p. 218—2220/17 mm. (chloride, b.p. 206—210°/21 
mm.), and -8-phenyl-Av-n-pentenoic acid, b.p. 215— 
220°/35 mm. (chloride, b.p. 184— 190°/20 mm.).
i-Ethyl-w-butyryl-'S-melhylcarbamide, m.p. 93—95°; 
a-ethyl-n-valenjl-, m.p. 200—201°, -n-heptoyl-, m.p.
138— 139°, -n-octoyl-, m.p. 126— 127°, -y-cyclohexyl- 
VL-butyryl-, m.p. 176— 177°, -(3-phenylpropionyl-, m.p.
141— 142°, -y-phenyl-n-butyryl-, m .p. 152— 153°,
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-8-phenyl-xv-valeryl-, m.p. 143— 145°, -z-phenyl-n- 
hexoyl-, m .p. 137— 138°, -Z-phenyl-n-heptoyl-, m.p. 
120—121°, --rj-phenyl-n-octoyl-, m.p. 122— 123°, and 
-$-phenyl-Av-n-pentenoyl-, m.p. 139— 140°, -carbamide-, 
a-ethyl-n-hexoyl-N-methyl-, m.p. 77—78°, a-bromo-a- 
ethyl-n-hexoyl-, m.p. 84—85°, a-$'-cyc\ohexylethyl-y- 
cyclohexyl-n-bidyryl-, m.p. 175— 176°, y-phenyl- n- 
butyryl-, m.p. 174—175°, and y-phewyZ- a- p'-phenyl* 
ethyl-n-butyryl-, m.p. 149— 150°, -carbamide-, a-3'- 
phenylethyl-n-, m.p. 148— 150°, and -iso-valeryl-, m.p. 
157— 158°, -¿v'-n-pentanoyl-, m.p. 115—116°, 
-n-hexoyl-, m.p. 117— 118°, and -y-cyclohcxyl-n- 
butyryl-, m.p. 148— 149°, -carbamide-, y-methyl-a-p'- 
phenylethyl-n-valerylcarbamide, m.p. 149— 150°.

II. The following are prepared, those m arked * 
being strong hypnotics when injected as above. 
a-Ethyl-n-butyr-thioamide*, m.p. 80—81°, -N-ethyl- 
amide, m.p. 79—80°, and -butylamide, m.p. 34—35°; 
a-ethyl-?i-hexo-amide*, m .p. 106—107° (lit., 101— 
102°), -methijlamide*, m.p. 69—70°, -ethylamide, m.p. 
58—59°, -p'-hydroxyethylamide, m.p. 47—49°, b.p.
199—200a/15 mm., and -butiylamide, b.p. 177— 178°/5 
m m .; a-ethyl-n-heptoamide*, m.p. 102— 103° (lit., 
96°), and -n-octoamide*, m.p. 106— 107°; y-cyclo- 
hexyl-<x-ethyl-n-butyr-amide, m.p. 134— 135°, -methyl- 
amide, m .p. I l l — 112°, -ethylamide, m .p. 96—97°,

-hydroxyethylamide*, m.p. 90—91°, and -butylamide, 
m.p. 61—62°; y-cyclohexyl-ct-$'-cyclohexylethyl-n- 
butyr-amide, m.p. 173— 174°, -methijlamide, m.p. 
164—165°, and -ethylamide, m .p. 137— 138°; a-p'- 
cyclohexylethyl-n-hexo-amide, m.p. 140— 141°, -methyl- 
atnide, m.p. 110—111°, -ethylamide, m.p. 94—95°, and 
-P"-hydroxyethylamide, m.p. 92—93°; IS-x-ethyl-n- 
butyryl-, b.p. 159— 160°/9 mm., and 'N-tx.-ethyl-n- 
hexoyl-morpholine, b.p. 185— 186°/9 n im .; NN'-rfi- 
{y.-ethyl-n-butyr)elhylencdiamide, m.p. 230—231°; 
<x-benzyl-n-butyramide, m.p. 117— 118°; a-p'-phenyl- 
ethyl-M-butyr-amide*, m.p. 105— 106° (lit., 104°), 
-methylamide, m .p. 98—99°, and -ethylamide*, m.p. 
72—73°; y-phenyl-ct-fi'-phenylethyl-n-butyr-amide, 
m.p. 162— 163°, -methylamide, m.p. 124— 125°, and 
-butylamide, m.p. 86—87°; y-cyclohexyl-n-fi-phenyl- 
ethyl-n-bulyramide, m.p. 170— 171°; a-p '-phenyl- 
ethyl-n-valer-amide*, m.p. 109— 110°, -methylamide, 
m.p. 93—94°, -ethylamide*, m.p. 84—85°, -P"-hydr
oxyethylamide*, m .p. 74—-75°, and -butylamide, m.p.
69—70°; a-p'-phenylethylisovaler-amide*, m.p. 121— 
122°, and -p"-hydroxyethylamide, m.p. 83—84°; a-p'- 
phenylethyl-Ay-pentenoarnide*, m.p. 90—91°; a-p'-
phenylethyl-n-hexo-amide, m.p. 124— 125°, -methyl
amide, m.p. 108—109°, -ethylamide, m.p. 71—72°, 
-p"-hydroxyethylamide, m.p. 66—67°, and -butylamide, 
m.p. 59—60° ; -phenylethyl-y-melhyl-n-valeramide*, 
m.p. 89—90°; a-ethyl-S-phenylvaler-, m.p. 118— 119°, 
-z-phenyl-n-hexo-, m.p. 107— 108°, -^-phenyl-n-hepto-*, 
m.p. 98—99°, -rrphenyl-n-octo-, m.p. 113— 114°, and 
-&-phenyl-Av-n-penteno-amide, m.p. 94—96°.

R. S. C.
C onstituents of natural phenolic resin s. X III. 

S yn th esis  of dl-, d -, and t-hinokinin. R. I).
H aworth and D. W oodcock (J.C.S., 1938, 1985— 
1989; cf. A., 1938, II, 323; Kwtnatsu et al., A., 1936, 
1247; 1937, I I , 21).-—Piperonal and E t succinate in 
N a 0 E t-E t20  a t  0° for 7 days afford ap-di-(3 :4- 
methylenedioxybenzylidene)succinic acid, m.p. 207—

20S° (+2AcOH), 228° (“ anhyd.” ) (anhydride, m.p. 
212—213°) (cf. Stobbe et al., A., 1911, i, 373). The 
acid and N a-H g in 1% NaOH a t 80—90° (C02) give 
i»&so-ap-di-(3 : 4-methylenedioxybenzyl)succinic acid
(I), m.p. 240—241°, not resolvable by strychnine, 
brucine, or cinchonine. (I) and Ac,0  give dl(trans)- 
ap-di-(3 : 4-methyIenedioxybenzyl)succinic anhydride
(II), m.p. 160— 161°, hydrolysed by aq. NaOH to the 
¿¿-acid, m.p. 201° (decomp.). The la tte r is resolved 
by strychninc into the I-acid, m.p. 174— 175°, [a]”  
—12-4° in COMe2 [strychnine salt (+9-5H 20), decomp. 
260° (softens ~140°)], and the d -acid, m.p. 174— 
175°, fa]”  + 12-1° in COMe2 [strychnine salt (+ 4 H 20), 
decomp. ~240° (softens a t  140°)]. These with A c,0  
give tho 1(+)- (III), m.p. 143—144°, [a]”  -f-21-5° in 
C0Me2, and d(—)- (IV), m.p. 143—144°, [«]£ -2 1 -4 °  
in C0Me2, -anhydrides, respectively. (II) and Al-Hg 
in  C6H 6- E t20 -H 20  afford <ZZ(/rans)-ap-di-(3 : 4-methyl- 
enedioxybenzyl)but\Tolactone, m.p. 108° [Bra-, m.p. 
160°, and (N 02)2-, m.p. 172°, derivatives]. ( I l l )  
similarly affords ](irans)-ap-di-(3 : 4-methylenedioxy- 
benzyl)butyrolactone (V), m.p. 65—66°, [a]”  —34° 
in CHCI3 [Br2-, m.p. 136°, and (N 02)2-derivative, 
dimorphous, m.p. 163—164° and 184— 185°], identical 
with Z-hinokinin (=Z-cubebinolide). (IV) similarly 
affords the d(trans)-isomeride of (V), m.p. 64—65°, 
O ff  +33-8° in CHCI3 [Brr , m.p. 136°, and (Ar0 2)2- 
derivative, dimorphous, m.p. 161— 162° and 183— 
184°]. Measurements of the rates of hydrolysis of the 
lactones and of lactonisation of the  corresponding 0H - 
aeids confirm the identity  of synthetic Miinokonin; 
the  natural lactone possesses probably the trans- 
configuration. A. T. P.

A ction of erepsin  and trypsin  on tetrapeptides  
derived from  tw o  m olecu les of g lycin e, one 
m olecule of i(+ )-a la n in e , and one m olecu le of 
I(—)-tyrosine. E. A b d e rh a ld e n , R . A b d er- 
h a ld e n , H . W eid le , E. B a e r tic h , and W. M ornew eg  
(Fermentforsch., 1938, 16, 98—124; cf. Bergmann 
et al., A ., 1934, 809).—Carbobenzyloxy-Z-alanyl
chloride (I) (free acid, new m.p. 91—92°) in E t20  
and glvcyl-Z-tyrosine [from chloroacetyl-Z-tyrosine, 
m.p. 153° (E t ester, m.p. 86— 87°), and N H 3] in  cold 
approx. 0-5N-NaOH give 60%  of carbobenzyloxy-l- 
alanylglycyl-\-tyrosine, m.p. 128°, [a]̂ ,0 +6-9° in EtO H , 
converted by H 2-}-Pd-black in MeOH into Z-alanyl- 
glycyl-Z-tyrosine, also obtained in poor yield from 
¿-a-bromopropionylglycyl-Z-tyrosine, new- m.p. 164°, 
and E tO H -N H j. The tripeptide and carbobenzyl- 
oxvglycyl chloride (II) similarly give the carbo- 
benzyioxy-deririLiive, [a]“  +24-18° in E tO H , of 
glycyl-Z-alanylglycyl-Z-tyrosine, [a]“  +18-44° in H 20  
(cf. " lit.). O-Acetyl-V-carbobenzyloxj'-i-tyrosyl 
chloride (III) and N H 2-CH2-C02E t in  CHCI3 afford
O-acetyl-lS-carbobenzyloxy-l-tyrosylglycine E t ester, m.p. 
116°, hydrolysed (N-NaOH a t room temp.) to  N- 
carbobenzyhxy-l-tyrasylglycine (+ 2 H 20), decomp. 111° 
(sinters a t  90°), which is hydrogenated (Pd-B aS04, 
aq. MeOH) to  Z-tyrosylglycine, m.p. 266° (decomp.) 
(darkens 232° and sinters 262°), also prepared (cf. 
A., 1933, 1063) by hydrogenation of its dicarbo- 
benzyloxy-derivative. Dicarbobenzyloxy-\-tyrosine 
has m.p. 97—99°. Z-Tyrosylglycine and (II) afford 
carbobenzyloxyglycylA-tyrosylglycine, m.p. 134°, [a]£,°
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+5'35° in  EtO H , converted (H2+ P d )  into glycyl-1- 
tyrosylglycine, [a]?,“ +24-12° in H„0, which with (I) 
gives carbobenzyloxyalanylglycyl-1-tyrosylglycine and 
thenco \-alanylglycyl-\-lyrosylglycine, [a]™ —8-5° in 
H 20 . Carbobenzybxy-l-alanyl-l-tyrosylglycine, m.p. 
146° [from Z-tyrosylglycine and (I)], is converted 
(H2+ P d )  into \-alanyl-\-tyrosylglycine, which with
(II) affords the carbobe.nzyloxy-AcTYva.iive, m.p. 99° 
of glycyl-\-alanyl-\-tyro$ylglycine, [a]™ +21-6° in H 20 . 
Dicarbobenzyloxy-Z-tyrosyl chloride (IV) w ith glycyl- 
glycine yields dicarbobenzyloxyA-tyrosylglycylglycine, 
m.p. 154— 155°, whence 1 -tyrosylglycylglycine, decomp. 
199° (darkens a t 192°), [a]f,° +42-8° in 20% HC1; also 
obtained by hydrolysis (N-NaOH-MeOH) of 0 -acetyl- 
~5$-carbobenzyhxy-\-tyrosylglycylglycine E t ester, m.p. 
141° [from glycylgiycinc E t ester and (III)], to N- 
carbobenzyloxy-\-tyrosylglycylglycine, m.p. 215° (sinters 
213°), and subsequent hydrogenation. 1 -Alanyl-l- 
tyrosylglycylghjcine, [a]?,0 +35-58° in H 20 , is obtained 
from its carbobenzyloxy-derivative, m .p. 113— 114°, 
[“]d +7-24° in E tO H  [prep, from (I) and the tri- 
peptide], d-'t-Bromopropionylglycylglycine, m.p. 171°, 
[ag> +30-22° in O-lN-NaOH, and 25% aq. N H 3 give 
1 -alanylglycylglycine ( + H 20), m.p. 227° {Et ester (V) 
[hydrochloride, m.p. 129° (turbid), froths 154°, de
comp. 211°]}, which with (IV) affords dicarbobenzyloxy- 
\-tyrosyl-l-alanylglycylglycine, froths 127°, clear melt 
a t  154°, decomp. 181° (monocarbobenzyloxy-derivative, 
froths 144°, decomp. 178°), whence \-tyrosyl-\-alanyl- 
glycylglycine, froths ~184°, decomp. 197°, [a"j£? 
+23-39° in dil. E tO H , also obtained (less pure) by 
hydrogenation of the reaction product from (III) 
and (V) in EtOAc. Chloroacetylglycyl-l-tyrosine, de
comp. 184°, [a]“  +44-75° in  E tO H , w ith 25% aq. 
N H S a t  37° gives glycyl-l-tyrosine anhydride, m.p. 
296° (by loss of CH,C1-C0), and glycylglycyl-l-tyrosine, 
m .p. 218—220° (decomp.) ; the  last and d- 
CRMeBr-COCl in  2N-NaOH afford d-oc-bromopropionyl- 
and thence l-alanyl-glycylglycyl-l-iyrosine, decomp. 
~194°, [a]j,° +28-19° in  H 26  (corresponding dl- 
alunyl compound, decomp, 197°). Z-Tyrosyl-Z-tyr- 
osine, m.p. >260°, [a]p +32-5° in H 20 , is prepared 
by Bergmann’s method (loc. cit.) and by hydrolysis 
(approx. 0-5N-NaOH) of Z-tyrosine anhydride (from 
tyrosine Me ester, m .p. 137°, a t  140°).

The above tri- and tetra-peptides are hydrolysed 
by trypsin (carboxypolypeptidase) (from pig pancreas) 
or, better, by erepsin (aminopolypeptidase) (from 
pig’s small intestine) or rabbit serum, bu t not by 
acylase. The changes in [ctff confirm the  view th a t 
aminopolypeptidaso attacks the residue containing 
free N H 2, and th a t carboxypolypeptidase attacks the 
residue containing C 02H. The iV-carbobenzyloxy- 
derivatives are generally hydrolysed by trypsin  bu t 
no t by erepsin or acylase (except for lY-carbobenzyl- 
oxy-Z-tyrosyl-Z-tyrosine which undergoes 15% fission).

W. McC.
S yn th eses in  the carane group. III. Syn

th es is  of carane. P. C. Guha  and D. K . Sankaran  
(Ber., 1938, 71, [B], 2673—2675).—A fuller account of 
work already reported (A., 193S, I I ,  371). 4-Methyl- 
A 1-c)/cfohexene-1 -carboxylic acid gives an anilide, m,p. 
106— 107°, an amide, m .p. 148°, and a  -p-toluidide, m .p. 
127—128°. The anilide, amidè, and -p-toluidide of 
triraethylrfici/cfo - [0 : 1 : 4] - heptàhecarboxylic acid,

^Hj-CIL^CXCOaB)^®1-02’have m'p- 98~ 124~  
125°, and 113— 114°, respectively. H . W.

R e-esterification  of phenolic e sters  of carboxy
lic  acids in  presence of inorgan ic sa lts . G. A. 
Varvoglis (Ber., 1938, 71, [5], 2488— 2492).— Most 
of the experiments are performed w ith p-C„H4(OBz)2
(I) bu t o-and  m-C6H.j(OBz)2 and 2 : 1 : 4-C6H3Cl(OBz)2 
behave similarly. In  the  absence of catalysts little 
reaction occurs between (I) and isoamyl alcohol (II) 
the products being isoamyl benzoate, p-OH*C6H 4-OBz
(III), and very little  i?-CGH 4(OH)2 (IV). ZnCl2 and 
Ä1C13 are very effective giving exclusively (IV) and 
the alkyl benzoate (V). ZnS04, CaCl2, and MgCl2 are 
less active, the  change proceeding only to  (III) and
(V); (IV) is formed in traces or not a t  all. SnCl2 
and Cu salts are still less efficient, the  slight change 
which occurs resulting in  (IV) and (V). NaCl has 
no appreciable effect. Among alcohols [MeOH, 
E tO H , (II), CH2Ph-OH, (CII2-OH)2] the best yields are 
obtained from those of relatively high b.p. Boiling 
MeOH and E tO H  cause no appreciable change bu t 
a t 130° under pressure the re-esterification is complete. 
Reaction, however, proceeds more slowly than  with
(II) under similar conditions. Extensive re-esterific
ation takes place with CH2Ph-OH and (CH2-OH)2 in 
the absence of a catalyst if the experiment is sufficiently 
prolonged. In  presence of catalysts (ZnCl2) CH2Ph-OH 
give intractible brown resins. H. W.

T ransform ation  products of 2-ch loro-4 :5 -  
dinitrobenzoic acid . H . Goldstein  and W. 
Glauser  (Helv. Chim. Acta, 1938, 21, 1513— 1518; 
cf. A., 1938, I I , 13).—F urther examples of the m obility 
of NO, a t  C(4) in 4 : 5 : 2-(N02)2C6H 2Cl-C02H  (I) are 
cited. 33% N H 2Me converts (I) a t  100° into 2- 
chloro-5-nitro-4:-melhyla?iiinobenzoic acid, m .p. 280° 
(decomp.). 2-Chloro-5-nitroA-dimethylamino-, m.p. 
238—239° (decomp.), A-ethylamino-, m.p. 242°, and 
-i-diethylamino-, m.p. 167°, -benzoic acid are obtained 
similarly. (I) and E t0 H -N 2H4,H 20  give the u n 
stable 2-chloro-5-nitro-‘i-hydrazinobenzoic acid (N2Hi  
salt, m .p. 186—187°; A c  derivative, m.p. 265°), 
which w ith COMe2 yields acetone-5-chloro-2-7iitro-4- 
carboxypkenylhydrazone, m.p. 247°, and is converted 
by 2N-Na2C03 a t  100° into Q-chloro-3-hydroxybenz- 
triazole-5-carboxylic acid, decomp. 234-5°. (I) and 
N H Ph-N H , in boiling E tO H  afford 2-chloro-5-nitro- 
4-phenylhydrazinobenzoic acid, m.p. 190—200° (very 
rapidly heated) or 246° after changing from red to  
yellow a t  190—200°, transformed by glacial AcOH 
into <j-chloro-3-oxido-2-phenylbenztriazolc-5-carboxylic 
acid, m.p. 255-5°. (I) and N a2S., in  boiling E tO H  
yield 4 : 4'-dithiodi-2-chloro-5-nitrobenzoic acid, m.p. 
316° (decomp.). 2-ChloroA-iodo-5-nitrobenzoic acid, 
m.p. 210—211°, is obtained from 5 : 2 : 4 -  
N 0 2-C6H3C1(NH2)-C02H  by the diazo-m ethod; boil
ing 2N-NaOH* transforms it  into 5 : 2 : 4 -  
N 0 2-C6H3C1(0H)'C02H . I t  does not appear to  be 
affected b y  conc. aq. N H 3 or by N H 2Ph in presence 
of anhyd. Iv2C 03. W ith N H 2P h-cataly tic  Cu it  
loses Cl and I. All jn.p. are corr. H . W .

Schiff b ases from  4-am ino-o-tolunitrile . C. 
Candea  and E . Macovski (Bull. Soc. chim., 1938, 
[v], 5, 1487— 1489; cf. A., 1938, I I , 491).—The
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GHPh'., m.p. 80°, vanillylidene, m .p. 132°, piperonyl- 
idene, m.p. 127°, and o-, m.p. 134° (sensitive to  light), 
m-, m.p. 160°, and p-, m .p. 168° (best for identification) 
-nitrobenzylidene derivatives of 4 : 1:2-N H2'CGH 3Me‘CN 
(loc. cit.) are described. A. T. P .

R earrangem ent of o-carbam yl derivatives of 
diphenyl ether. B. T. T o ze r and S. Sm iles (J.C.S., 
1938, 2052—2056; cf. A., 1939, I I , 20).—Rearrange
ment of the amides is by NaOH (1-25 mols., 0-2n) in 
H 20-C 0M e2 (1 : 4 )  (unless stated  otherwise), and is 
studied with regard to  substituents in the  phenoxy- 
nucleus and the character of the amidc-N (theory 
discussed). 2--p-Nilrophenoxy-benzamide, m.p. 167° 
(50°; 1 hr.), -benzanilide, m.p. 127° (18°), and -benz- 
m-nitroanilide, m .p. 141° (18°) (also by piperidine or 
C5H 5N  a t  18°), give salicyl-4'-nitroanilide, -4'-nitrodi- 
plienylamide, m .p. 134°, and -3' : 4 " -dinitrodiphenyl- 
amide, m .p. 168°, respectively. The last is hydrolysed 
to 0-0 H C GH 4*C0 2H  and 3 : 4'-dinitrodiphenylamine, 
m.p. 217°, also synthesised from m-NO^CgH^NHa and
53-C6H ,B r‘N 0 2 (m ethod : Eckert et al., A., 1915, 
i, 596). 1 : 2 :  4-C6H 3Cl(N0 2)2 and o-OH-CsH 4-C02Mo 
in MeOH-NaOMe a t  18° (6 hr.) give M e  o -2 ': 4'- 
dinitroplienoxybenzoate, m.p. 88°. The corresponding 
acid, m.p. 164°, affords the amide, m.p. 121°, con
verted (18°) into salicyl-2 ':  4 '-dinitroanilide, m.p. 
213°, also prepared by heating the amide a t  200°, 
or synthesised from salicylamido and 1 : 2 : 4 -  
CgH3C1(N0 2)2 in N aO E t-E tO H . 4-Nitrophenoxy- 
acetyl chloride and N H 2Ph give 4-nitrophenoxy- 
acetanilide, m.p. 172°, which affords [in x-NaOH 
(1*25 mols.) a t 100°, through (?) glycoIlo-4-nitro- 
diphenylamide (not isolable)], 4-nitrodiphenylamine. 
4-o-Nitrophenoxytoluene-S-sulphonamide, m.p. 159°, 
and -sulphonmethylamide, m.p. 145° (the -sulphon- 
anilide does not react), and  N-NaOH (2-5 mols.) a t 
100° give 4-hydroxytoluene-3-sulphon-o-nilroanilide, 
m .p. 160°, and -o-nitromethylanilide, m.p. 135°, 
respectively; both anilides w ith Me2S 04 in alkali 
afford 4-metliGxytoluene-‘i-sulphon-Q-nilromethylanilide, 
m.p. 140°, also prepared by m o tiv a tio n  of 4-meihoxy- 
toluene-3-sulphon-o-nitroanilide, m.p. 116°. 2 : 4 -Bis- 
viethylsulphonylphenyl o-nitrobenzoate, m .p. 186°, and 
SnCl2-AcOH (saturated w ith H Q ) a t  16° afford 
2 : 4-bismethylsulphonylphenyl anthranilate, m.p. 204°, 
not rearranged by alkali. 2 : 4 : 6 :  1-C6H 2C13-0H,
o-N02-C6H 4-S02C1, and K 2C 03 in boiling C0Me2, 
give 2 : 4 :  6-trichlorophenyl o-nitrobenzenesulphonate, 
m.p. 142°, converted by SnCl2-AcOH into the o- 
aminobenzenesulphonate, m.p. 153°, unchanged or 
partly  hydrolvsed by boiling N-NaOH. 2 : 4 : 1 -  
(MeS0 2)2C6H 3-bH  and o-N02-CGH ,-S02Cl-K2C 03 give 
a product, reduced by SnCf2-A c0H  a t 18° to  2 : 4 -  
bismdhylsulphonylphenyl o-aminobenzenesulphonate, 
m .p. 169°, unchanged by N-NaOH a t 80°. o-Nitro- 
benzeiiesulphonacetamide, m.p. 190°, and SnCl2-AcOH 
a t 18°, or alkaline N a2S20 4, give 3-methylbenz-l : 2 : 4- 
thiadiazine 1 : l-dioxide, m.p. 268°, also obtained by 
heating o-acetamidobenzenesulphonamide, m.p. 164°, 
(from the N a salt of the  o-NH2-compound and AcCl 
in CgH 6) a t  290°, or from o-NH2-C6H4'S 0 2-N H 2 and
Ac20 -C 5H 5N  a t 18°. A. T. P.

(J.C.S., 1938, 2114—2117; cf. Price and Smiles, A., 
1929, 62).—o-SH-C6H 4-C02H  or (o-C02H-CGH 4-S)2 and 
Cl2 in CCl4 give the /S'-dichloro-anliydride,

-SCI _
[C o li4 < c o > °

C hlorination of o-th iolbenzoic acid . L. E .
H art, E. W. McClelland , and (in part) F . S. F owkes

Cl (I) (mechanism discussed), which
with P h S 0 2'N H 2-C 5H 5N affords 2-keio-l-benzene- 
sulphonyl-1 : 2-dihydrobcnsisothiazole S-oxide (II), m.p. 
182°, converted by H 20 2-A c0H  a t 100° into JV-benz- 
enesulphonyl-o-benzoicsulphinide and P h S 0 2’N H 2.
(H) and 2N-NaOH give 0-PhS0 2-NH-C0 -C6H 4-S0 2II, 
converted by boiling aq. HgCl2 followed by HC1- 
E tO H  into P h S 0 2-NHBz. (I) with ij-CrH 4Me-S02-NH2 
and N H 2Ac, respectively, affords 2-keto-\-\>-toluene- 
sulphonyl-, m.p. 179°, and -1 -acetyl-, m.p. 150°, -1 : 2- 
dihydrobenzisothiazole S-oxide. The la tte r sub
stance, with H 20 2-A c0H  a t  100°, gives o-benzoic- 
sulphinide, with 2N-NaOH or HC1 affords
o-C02H*CGH4*S02H  and 2 : 2 '-dithiobenzoic acid, and 
w ith H 20  a t 100° gives 2-keto-l : 2-dihydrobenzmo- 
thiazole S-oxide, m.p. 159°, converted by Zn-A cO H - 
HC1 into o-thiolbenzamide, identified as disulphide.
0-SH-CgH 4-C02H  and CI2 in anhyd. FeCl3-CCl4 give 
a  product (A) which with H 20  yields wt-chloro- and
3 : 5-dichloro-benzoic acid, and 5 : 5 '-dichloro-2 : 2'- 
dithiobenzoic acid (IH), m.p. 316—320° (decomp.) 
(mechanism of reaction discussed), bu t in boiling 
solution, 3 : 5 : 3' : 5 ' - tetrachloro-2 : 2' - dithiobenzoic 
acid, m.p. 263°, is formed. (HE) and Zn-A cO H - 
HC1 give S-chloro-2-thiolbenzoic acid, m.p. 193° (cf. 
K rishna and Singh, A., 1928, 173), and (III) and  
CH2Ac,C 02E t-H 2S 0 4 a t 55° afford 5-chloro-3-hvdr- 
oxy-l-thionaphthen. D ry N H 3 and (-4) (not isolated) 
yield 4-chloro-2-keto-\ : 2-dihydrobenzisothiazole (IV), 
m .p. 259—261°, and 5-chloro-2-aminoihiolbenzoic acid, 
m .p. 199°; N H 2Ac-C5H 5N  afford (IV) and 4-chloro-2- 
keto-l-acetyl-1 : 2-dihydrobenzisothiazole, m.p. 175— 
176° [also obtained from (IV) and Ac20]. The Ag 
salt of o-benzoicsulphinide (V), w ith P h S 0 2Cl a t  180° 
affords 'N-benzenesulphonyl-o-benzoicsulphi?iide, m.p. 
202°, which with boiling 2rr-NaOH gives N-benzene- 
sulphonyl-o-sulphobenzamidc, m.p. 209—212°. (V)
and P h S 0 2Cl or p-C6H 4Me-S02Cl in C5H 5N  a t room 
tem p, give O-benzene-, m.p. 249°, and  O-p-toluem-, m .p. 
252°, -sulphonyl-o-benzoicsulphinide, respectively, con
verted by NaOH into (V). A. T. P.

7-H alogeno-l-naphthoic  acid s. H . Goldstein  
and H . A. F ischer (Helv. Chim. Acta, 1938, 21, 
1519— 1523).—7 : l-N H 2-Ci0H G-CO2H (modified prep.) 
is converted (diazo-method) into 7-chloro-1-naphthoic 
acid, m.p. 243° (Me ester, m.p. 54°; chloride, m.p. 
106°; amide, m .p. 237°; anilide, m.p. 185°), 7-bromo-
1-naphlhoic acid, m.p. 237° (Me, m.p. 55°, and E t 
ester, m.p. 46°; chloride, m.p. 106°; amide, m .p. 
247°; anilide, m.p. 202°), and 7-iodo-l-naphthoic acid, 
m.p. 223° (Me, m.p. 88°, and Et, m.p. 64°, ester; 
chloride, m.p. 108°; amide, m.p. 248°; anilide, m .p. 
217°). All m.p. are corr. H . W.

H ydrolysis of the am ide and n itr ile  of 4-n itro-
1-naphthoic acid . S. I . Sergievskaja and V. V. 
N esvadba (J. Gen. Chem. Russ., 1938, 8 , 934— 936).—■
4 : l-NO2-C10H 6-CO2H  is obtained by hydrolysis o f 
its amide with conc. I I3P 0 4 (5 hr. a t  120— 125°) 
or by the action of N aN 0 2 in 50% H^SO^ or by  
hydrolysis of 4 :  l-NO2,C10H G*CN w ith conc. HC1
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(6 hr. a t 134—140°) or H 2S 0 4-A c0 H  (18 hr. a t
125— 135°). R . T.

Anaesthetics of the naphthalene ser ies. I.
4-A m ino-1-naphthoic acid esters. S. I. Ser- 
gievsicaja and V. V. N esvadba (J. Gen. Chem. Russ., 
1938, 8 , 924— 933).—4 : l-NO2-C10H 6-CO2E t in E tO H  
is reduced (H2-P t)  to  Et 4-aniino-\-nuphthoaia, m.p. 
81° (hydrochloride; N -Ac derivative, m .p. 183°). 
The P r“, b.p. 181— 182°/4 mm., Pr<*, m.p. 71—72°, 
fi-diethylaminoethyl, an oil (hydrochloride, m.p. 189-8— 
190°), y-dieihylamino-^-dimethylpropyl [hydrochloride, 
m.p. 153— 155° (decomp.)], $-diethylaminoiso- 
propyl [hydrochloride, m.p. 194— 195° (decomp.)], and 
y-diethylamino-a$-dimethylpropyl ester (hydrochloride, 
m.p. 177— 179°), and the chloride, m.p. 95— 96°, of 
4 : l-NO2*C10H 6-CO,H, and the Pra, m.p. 82—82-5°, 
Pr&, m.p. 68-5— 69-5°, $-dieihylaminoethyl (hydro
chloride, m.p. 212°; citrate, decomp. 114— 116°), 
y-diethylamino-¡3fi-dimethylpropyl [hydrochloride, m.p.
187— 188° (decomp.); citrate, decomp. 146— 147°], 
fi-diethylaminoisopropyl (hydrochloride, m.p. 208°), 
and y-diethylamino-u.$-dimethylpropyl ester [hydro
chloride, m.p. 210—212° (decomp.)], of 4 : 1 -  
N H 2*C10H 6*C02H, are prepared similarly. The di- 
ethylaminoalkyl esters have pronounced local anaes
thetic properties, being in m any respects superior to 
cocaine and novocainc. R . T.

Kolb e -S ch m id t syn th esis . I. M echanism  of 
form ation of 2 : 3-hydroxynaphthoic  acid. N. E.
S ilin  and N. K . M o sch tsch in sk a ja  (J. Gen. Chem. 
Russ., 1938, 8 , 810—823).—The reaction p-C10H 7-ONa
(I) +  CO, -> C10H 7*0-C02N a (II) is reversed a t 
higher temp. (140—160°). (II) rearranges to  2 : 1- 
ONa-C10H 8-CO,H (III), which reacts a t  145— 160° as 
follows : (III) -v  (I) +  C O ,; (H I) +  (I) -> 2 : 1-
ONa-C10H 8-CO,Na (IV) +  C,"0H 7-O H ; a t  200—250°
(IV) -> 2 : S-ONa’C^Hg-COaNa (V). The max. pos
sible yield of (V) is thus 50% on the (I) taken. The 
reactions leading to  production of (IV) take place 
practically simultaneously a t  150— 160°, a t  which 
tem p, the am ount of C02 absorbed is half of th a t a t
40—50°, and the same applies to  direct production 
of (V) a t  230°. Increasing the  pressure to  45 atm . 
does not inhibit the reaction (III) -> (I) C 02.
The N a2C03 contcnt of the m elt from which (V) is 
obtained is approx. cc its content of ta rry  substances.

R . T .
D eterm ination  of the fine structure of arom 

atic com pounds. E. B ergmann and T. B erlin 
(J. Org. Chem., 1938, 3, 246—250).—2 :3 -
OH-C10H 6-COMe, new m.p. 121°, contains an ethylenic 
linking stabilised in position 2 : 3, since its oxime, 
m.p. 151°, gives an insol. Cu derivative; 2 : 3 -  
O H C ,0Hg"CO2H  is probably similarly constituted. 
2 : 3-0H-C10H 6-C02Me w ith C H 'C H -C H B r or 
CHPh;CH*CH2Br and NaOH in COMe2, and distil
lation of the product in a vac., gives respectively 
M e 2-hydroxy-l-allyl-, m.p. 60° (acetate, b.p. 170°/0-3 
mm.), and -1 -cinnarnyl-3-naphthoate, m.p. 132°, thus 
proving th a t the double linking in 2 : 3- 
CH2.CH'CH2*0*CMH e,CG2Me is in the 1 :2  position. 
W ith basic Cu carbonate in quinoline 2-hydroxy-l- 
allyl-2-naphtJioic acid, m.p. 203°, or 1 : 2-

CH^CH-CHo-CjoHg-OII gives 2-methyl-A : 5-1' : 2'- 
naphth-2 : 3-dihydrofuran, b.p. 125°/2 mm.

R. S. C.
3-H ydroxyfluorene-2-carboxylic acid and aryl- 

am id es.—See B., 1939, 17.
Syn th eses in  the pinane group. V. Configur

ation  of brom o- and hydroxy-p in ic acid s. P. C.
Guha and P. L. N. R ao (Ber., 1938, 71, [5], 2663— 
2665).—dZ-Bromopinic acid (I), m.p. 154— 155°, is 
converted by Zn dust and AcOH into the Zrajis-pinic 
acid (n )  (diamide, new m.p. 192°) from which i t  is 
derived and therefore has the Zraiis-configuration. 
Since iZZ-hydroxypinic acid (III), m.p. 193—194°, 
is converted by P B r3 into (I) it  is a Zrans-compound. 
The change of configuration in  the sequence (H) ->
(I) -> (H I) cis-norpinic acid m ust occur during the 
last stage. H . W.

S yn th eses in  the thujane group. VII. Com 
p lete syn th esis  of thujone. P. C. Guha  and M. S. 
Muthanna  (Ber., 1938, 71, [B], 2671—2672).— 
Thujadicarboxylic [2-/sopropylcycZopropane-l-carb- 
oxylic-2-acetic] acid (I) is converted by Ac20  into its 
anhydride, which w ith MgMcI yields thujaketonic 
[l-acetyl-2-?’sopropylc?/cZopropane-2-acetic] acid. The 
still missing link in the complete synthesis of thujone 
is the  conversion of umbellularic acid into (I).

H . W.
S yn th eses in  the thujane group. VI. N ew  

syn th esis  of u m bellu laric  acid . A ttem pted  pre
paration  of thujadicarboxylic and thujaJketonic 
acid . P. C. G uha and M. S. Muth anna  (Ber., 1938, 
71, [5], 2668—2671).—P artly  an account of work 
previously abstracted (A., 1938, I I ,  364). The 
following appears new. Zrans-Umbellularic [l-iso- 
propylcj/c/opropane-1 : 2-dicarboxylic acid] acid, m.p.
191— 192°, is converted by the successive action of 
AcCl a t  180° and boiling H 20  into the corresponding 
cis-acid (monohydrate, m.p. 94—95°). E t  y-methyl- 
A°-pentenoate and CHNa(C02E t)2 afford E t2 a-carb- 
ethoxy-fi-isopropylglutarate, b.p. *135— 140°/4 mm. 
[whence a-carboxy-fi-isopropyl-, m.p. 160— 162°, and 
(3-isopropyl-glutaricacid (I), m.p. 101—102°], converted 
by B r in  CC14 a t 50° into E t2 a-bromo-oi-carbethoxy-Q- 
isapropylglutarate, b.p. 175— 176°/3 mm. This when 
treated  w ith N P liE t2, quinoline, C5H 5N, K O H - 
E tO H , or powdered K O I! suspended in PhMe gives a 
debrom inated compound which when treated  with 
CH,N2 and hydrolysed yields (I) instead of the 
expected thujadicarboxylic acid. E t a-bromoiso- 
hexoate and CHXaAc-C02E t appear to  yield the semi
solid E t 2 : ‘i-dikelo-Q-isopropylcyclohexane-l-carb- 
oxylate. H . W.

S tra in less m onocyclic r in g s. III. S ynthesis  
of 2-m ethylci/cIohexane-l-carboxylic-l-acetic  
acid  and separation of its  isom erid es. M. 
Qudrat-i-Kh uda , A. A. Mallick, and (in part) A. 
Mukherji (J. Ind ian  Chem. Soc., 1938, 15, 489— 
497; cf. A., 1938, I I , 491).—2-Methylq/cZohexanone, 
CN’CH2’C 02E t, and a little  piperidine give E t
2-methylcyc\ohexylidenecyanoacetate, b.p. 165—167°/ 
41 mm., converted by KCN into E t l-cyano-2-methyl- 
cycZohexane-l-cyanoacetate, hydrolysed (50 hr.) to
2-methylcyc\ohcxane-1 -carboxylic-1 -acetic acid, separ
ated  into isomerides, viz., A , m.p. 162° [anhydride (I),
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b.p. 202°/24 m m . ; imide, m.p. 107°; anilic acid, m.p. 
150°; p-toluidinic acid, m.p. 179°; p-tolylimide, m.p. 
140°; p -naphthiylamic acid, m.p. 163°; $-naphlhyl- 
imide, m.p. 169°] [hydrolysis of (I) with H 20  (8 hr.) 
gives an isomaride B , m.p. 155° (anhydride, b.p. 157°/ 
12 m m .; imide, m.p. 110—111°; a7iilic acid, m.p. 
143°)]; more sol. in CcH 6 are the acids C, m.p. 153° 
(Et2 ester, b.p. 147— 148°/18 m m . ; anhydride, b.p. 
14278 m m .; imide, m.p. 98°; anilic acid, m.p. 140°; 
phenylimide, m.p. 105°; p -toluidinic acid, m.p. 187°; 
p-tolylimide, m.p. 130°), and D, m.p. 142° (anhydride, 
b.p. 160— 162°/8 m m . ; imide, m.p. 105°), which 
affords the same anilic and p-toluidinic acid derivatives 
as does C. The anhydride of C is hydrolysed to D. 
The evidence supports the  m ultiplanar configuration 
of the methylcT/cfohexane ring. A. T. P.

Lichen su b stan ces. X C. O rcinoldicarboxylic  
acid m on om eth yl ethers and the non-existence  
of the so -ca lled  isosquam atic  acid. Y. A sah in a , 
Z. Sim osato, and (in part) V. S a k u ra i (Ber., 1938, 71, 
[£], 2561—2568; cf. A., 1933, 159, 504).—Me2 
orcinoldicarboxylate Me ether from thamnolic and 
squamatic (I) acid has m .p. 125° and the m.p. of (I) 
is raised by suitable purification to  228°. There is 
therefore no difference between (I) and “ ¿sosquam- 
atic ” acid. Microchemical observation shows the 
complete absence of any depside from Cladonia Boryi 
(loc. cit.), in  the  examined specimens of which there 
m ust have been some C. uncialis. Successive tre a t
ments of Me isoevernate w ith anhyd. HCN and HC1 
a t  —5° and with H 20  a t  100° give Me 5-hijdroxy-G- 
aldehydo-3-methoxy-o-toluate, m.p. 135° (anil, m.p. 
138°), hydrolysed to  the  corresponding acid, m.p.
163— 164°, which yields evernaldehyde, m.p. 64°, 
when dry-distilled. Me p-orsellinate Me4 ether, HC1, 
AlCla, and HCN in E t20  a t 0° give exclusively Me
3-hydroxy-2-aldehydo-5-methoxy-j>-toluate, m.p. 
136°. Me hacmatommatc (II), ClC02E t, and N-NaOH 
a t 0° yield M e 2 -0 -carbethoxyhccmalommate, m.p. 
96-5° (together with the 2 : 4-di-O-carbethoxy-Aervr- 
ative, m.p. 80°), converted by Ag2C03 and Mel in 
COMe2 into the corresponding M e ether, m.p. 144-5°, 
whence Me haematommate 4-Me ether (III), m.p.
87—88°, also obtained by partia l demethylation of 
Me hoematommate Me2 ether. (II), CH2PhCl, N al, 
and K 2C03 in boiling COMe2 afford, according to  
conditions, the corresponding (C Il2Ph)2, m.p. 79°, 
or 2-CHJPh (IV), m.p. 112-5° (p-nitrophenylhydr- 
azone, m.p. 278°), and 4-CH2Ph ether (V), m.p. 91° 
(p-nilrophenylhydrazone, m.p. 249°; condensation 
product, m.p. 143-5°, w ith o-CfiH 4Me-NH2). (IV) and
(V) are converted by M el and K 2C03 in boiling COMe2 
into Me hoematommate 2-CH2Ph 4-Me ether (VI), 
m.p. 65-5°, and 4 -CH2Ph 2-Me ether (VII), m.p. 80°, 
respectively. Debenzylation of (VI) gives (III) and 
of (VII) yields Me hcemalommate 2-3/e ether, m.p. 64° 
(anil, m.p. 101°). Reduction (Pd-C in AcOH) of (VI) 
and (VII) leads to  Me rhizonate and i.jorhizonate 
respectively. (VI) is oxidised (KM n04 in  COMe2) and 
then  m ethylated to  Me* orcinol-1 : 3-dicarboxylate
2-CH2Ph 4-Me ether (VIII), m.p. 51°, whilst (VII) 
correspondingly gives 1 -Me H  orcinol-l : 3-dicarb
oxylate 4-CHjPh 2-Me ether, m.p. 136°, converted 
by CH2N 2 into the M e2 ester (IX), m.p. 76°. R educt

ive debenzylation (Pd-C in AcOH) of (V III) gives 
Me2 orcinol-l : 3-dicarboxylate 4-Me ether, m.p. 125°, 
identical with th a t derived from (I). (IX) similarly 
yields Me2 orcinol-\ : 3-dicarboxylate 2-Me ether, m .p.
52-5°, hydrolysed to  the corresponding dicarboxylic 
acid, m.p. 158° (decomp.) or ( + H 20 ) m.p. 158° after 
softening a t about 100°, with a little unidentified 
material, m.p. 168°. H . W.

A ction of organo-m agnesium  com pounds on
1-bromoci/cZohexanealdehyde. B. T choubar and
0 . Sackur (Compt. rend., 1938, 207, 1105— 1106; 
cf. B artle tt and Rosenwald, A., 1934, 1221).— 1- 
Bromocycfohexanealdchyde (I) w ith M gPhBr in E t20  
a t 0° affords 1-phcnylcycfohexanealdehyde (A., 1935, 
1240). Similarly (I) with MgMel and M gEtBr affords 
cyclohexyl Me and E t ketone, respectively. Reaction 
of (I) with MgRX involves m igration of either H  
(R =  alkyl) or R  (R == arvl) in the  interm ediate 
C5H 10>CBr-CHR-OMgX. * J . L. D.

N itrones. III. c is - tra n s-Isom erism  of 
a n ils?  F. K rohnke (Ber., 1938, 71, [5 ], 2593— 
2595).—Repetition of the  work of Sachs et al. (A., 
1902, i, 377), Barrow and Griffith (J.C.S., 1921, 119, 
212), and Bergmann and Hervey (A., 1929, 695) on 
the interaction of p -N 0 2,CfiH4,CH2Cl and p- 
NO-C6H4,NMe2 (I) shows th a t the  assumed existence 
(A., 1929, 695) of cis-trans isomeric anils is erroneous. 
Aldehydes can be obtained from benzyl halides in 
m anner other than  through the nitrones. Thus 
CH2PhCl, CH2PhBr, or CH2P h I and (I) in EtO H  
containing NaOH a t 20° give much PhCHO, a little 
azoxydimethylaniline, bu t no nitrone. The same 
compounds are obtained from CH2PhB r or CH2P hI 
and (I) in E tO H  w ithout alkali; nitrone cannot be 
isolated although i t  is stable under these conditions.

H. W.
N itrones. II. F. K rohnke  (Ber., 1938, 71, 

[B], 2583—2593; cf. A., 1936, 1510).—Nitrone form 
ation with 1 mol. of a  NO-compound occurs if  the 
group >C H H al, > C H O H , or ^C H 'N C jH jjjX  is 
present and the methine-H is sufficiently activated by 
the  other residues; pyridinium can be replaced by 
quinolinium or ¿soquinolinium. The im portant factor 
is the presence of the NIC double linking in a  ring 
since this has a very activating effect on neighbour
ing CH2 or CH groups in alkaline solution. 
CHPh:CH-CH2B r and CSH 5N in C0H e a t 20° followed 
by 2n-HC104 give cinnamylpyridinium perchlorate, 
m.p. 73—74°, transform ed by ;p-NO-C;iH 4-NMe2 (I) 
andN aO H  in EtO H  a t 0—20° into N-p-dimethylamino- 
phenylstyrylnitrone, m.p. 180°. The following benzyl- 
pyridinium halides are obtained by heating the 
benzyl halide with about a 20% excess of C5H 5N in 
E tO H  a t  100°. The nitrones are prepared from the 
pyridinium salt and the NO-compound in  E tO H  with 
the calc, am ount of N-NaOH a t  20—30°. The follow
ing new or revised da ta  are g iven . phenyl-AT-p'- 
dimethylaminophenylnitrone, m.p. 144°, from benzyl- 
pyridinium bromide and ( I ) ; ;p-nitrobenzylpyridinium 
bromide, m.p. 219°, whence ^-nitrophenyl-AT-p'- 
dimethylaminophenylnitrone, m.p. 206°; p-nitro- 
benzylidene-p'-dimethylaminoanil, m .p. 219—220°;
o-nitrobenzylpyridinium chloride ( + H 20 ), m .p. 183— 
184° (corresponding perchlorate, m.p. 161— 162°),
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wlienco o-nitrophejiyl-T\-p'-di7nethylaminophc,nylnitrone, 
m.p. 134-5°; m-nitrobenzylpyridinium chloride,m.j>.191°, 
and m-nitrophenyU2$-'p'-dimethylarninophenylnitrone, 
m.p. 168-5°; p-chlorobenzylpyridinium bromide, m.p. 
172—173°, and ip-chlorophenyl-'N-p'-dimethylamino- 
phenylnitrone, m.p. 178°; p-chlorobenzylidene-j*'-di- 
methylaminoanil, m.p. 165-5°; m-chlorobenzylpyridin- 
iutn chloride, m.p. 180°, and m-chlorophcnyl-N-'p'- 
dimethylaminophcnylnitrone, m.p. 118° (corresponding 
anil, m.p. 104°); ■p-bromobenzylpyridinium bromide, 
m .p. 150— 151°, and -p-bromophenyl-’N-'p'-dimethijl- 
aminophenylnitrone, m .p. 193°; p -methoxybenzyl- 
pyridinium  bromide, m .p. 164°, and p-am'siyZ-N-p'- 
dimethylaminophenylnitrone, m .p. 146— 147°; p- 
methoxybenzylidene-'p'-dimethylaminoanil, m.p. 145°;
1-naphthylmethylpyridiniiim  bromide, m.p. 135° after 
softening a t  114°, and l-naphlhyl-'N-p'-dimelhylamino- 
phenylnitrone, m.p. 127— 129° after softening; S-p- 
xylylenedipyridinium bromide (-¡~2H20 ), m.p. 281— 
282° (corresponding perchlorate), and the dinitrone, 
decomp. >225°, converted by  u-NaOH into p- 
C6H 4(CHO)2 in  77% yield; s-m-xylylenedipyridinium  
bromide, m.p. 221° (perchlorate), and the  dinitrone, 
m .p. 193°, whence wi-CcH 4(CHO)2 in  40% y ie ld ; 
s-o-xylylenedipyridinium bromide which’ undergoes 
side reactions w ith (I) and ultim ately gives o- 
CcH 4(CHO)2 in only very modest yield; benzhydryl- 
pyridinium  bromide, m.p. 185° (corresponding per
chlorate, m.p. 206—207°), and dip)ienyl-N-p'-dhnethyl- 
aminophenylnitrone, m .p. 135° (decomp.), which w ith 
2n-HC1 gives COPh2 in 95% yield; phenylcarbethoxy- 
'N-p'-dimethylaminophenylnitrone, m.p. 133-5°. 
NPhlCPh-CN, m.p. 72°, is obtained in  62% yield by 
the addition of PhNO in E tO II to  CH„Ph-CN and 
N-NaOH in E tO H . H . W .

P reparation  of arom atic aldehydes. B. H el- 
ferich , R. Streeck, and E. Gunther (J. pr. Chem., 
1938, [ii], 151, 251—256).—Gradual addition of 
6 : 3 :  l-OH-C6H 3(CH2-OH)-CHO to  H N 0 3 (d 1-4) at 
>80° gives 4-hydroxyisophthalaldehyde, m.p. 108— 
109° (corr.) (bisphenylhydrazone), in 70% yield. 
Similarly o- and jj-N 02*C6H 4-CH2-0H  give the corre
sponding aldehyde in 85% or 80% yield, respectively. 
i>-C6H 4(CHO), is obtained in 80% yield from p- 
CBH 4(CH2-OH)2. 4 : 6 : 1 : 3-CsH 2Me2(CH2-0 H )2 
affords 4 : 6-diniethylisophthaMdekyde, m .p. 107— 
10S° [bisphenylhydrazone, m.p. 195° (decomp.)].

H . W.
S yn th eses in  the thujane group. V I. S yn

th esis  of um bellu lon ic [2 -acety l-l-tsopropyl- 
cf/ciopropane-l-carboxylic] acid. P. C. Guha  and 
M. S. M u th a n n a  (Ber., 1938, 71 , [J3], 2665—2667).— 
An account of work previously reviewed (A., 1938, n ,  
336). H . W .

Preparation of R -m ethyl ketones from  keten .
I .  Preparation of acetophenone. B. N . D asch- 
kevitsch (J. Gen. Chem. Russ., 1938, 8 , 779—782).— 
M gPhBr in E t20  and keten a t  >30° yield a  complex, 
which with H 20  a t  50° gives COPhMe (30—35%).

R. T.
Condensation of paraform aldehyde w ith  arom 

atic ketones, R . C. F uson , W. E . R oss, and C. H . 
McK eever  (J. Amer. Chem. Soc., 1938, 60, 2935—  
2936).—COPhMe, paraformaldehyde (I) (all pro

portions), and a little K 2C 03 in  MeOH a t  room temp. 
(7 days) give fi-benzoylpropune-ay-diol CH2 ether (II), 
b.p. 124—126°/3 mm., converted by conc. HC1 a t 
room tem p, in to  CH20  and ay-dichloro-fi-benzoyl- 
propane, m.p. 56—57°, and thence by C8H 6-A1C13 
into COPh-CH(CH2Ph)2. H 2S 0 4 hydrolyses (II) 
(CH20  liberated), bu t the (OH)2-ketone could no t bo 
isolated; an  unstable, lachrym atory oil, b.p. 101— 
105°/3 mm., was obtained. COPhEt, (I), and K 2C 03 
in  MeOH give $-bcnzoyl-n-propyl alcohol, b.p. 143— 
145°/5 mm. (phenylurethane, m .p. 86— 87°), converted 
by cold I I 2S 0 4 into 2-methyl-a-hydrindone, b.p. 88— 
90°/3 mm. (2-Br-derivative, m.p. 72—73°), oxidised 
by H N 0 3 to o-C6H 4(C02H )2. R . S. C.

¡5-Benzoyl-aP-diphenylpropionic [y-keto-ajiy- 
triphenylbutyric] acid . (Miss) H . M. Crawford 
(J. Amer. Chem. Soc., 1938, 60, 3078—3079).— 
COPh-CHPhNa (prep, by N a in E t,0 )  and 
CHPhBr-C02E t give C0Pli-CHPh-CIIPh-C02E t, 
hydrolysed by K O H -E tO H  to  y-]ceto-a.^y-triphenyl- 
butyric acid, m .p. 201—202° (Me, m .p. 147— 148°, and 
E t ester, m .p. 147-5— 148°), w ith a  little  of the form, 
m .p. 211—212° (Me, m.p. 158-5—159°, and E t ester, 
m.p. 138—139°) (Reimer et at., A., 1908, i, 989). 
W ith 65% H 2S 04 both acids give the lactone, m.p.
124— 125°, of y-hydroxy-aPy-triphenyl-A^-butenoic 
acid, from which they are both recovered by K O H - 
E tO H . CO-derivatives could no t bo obtained.

R . S. C.
R egulation  of the cata lytic reduction  of un 

saturated  com pounds and the agein g  phenom ena  
of p latin u m  contacts. C. W eygand  and A. W e r 
ner  (Ber., 1938, 71, [5], 2469—2474).—Hydrogen
ation (pure Pt-black from P t0 2) of 
CHPh;CH-CO-CcH4Me-;p yields a-cyclohexyl-y-p- 
methylci/cfohexylpropane. Addition of a  very small 
am ount of FeCl3 causes a somewhat more rapid bu t 
otherwise similar hydrogenation, whereas if  a much 
larger proportion of FeCl3 is used the reaction 
ceases after absorption of 2 H 2 w ith form ation of 
CH2Ph-CH,-CH(OH)-C6H 4Me. FeCl, and H 20  are 
necessary for the sp. restriction. The reaction is 
similar for several substances (CHPhlCHPli; di- 
phenylbutadiene; CHPh.'CH-COPh; cis- and trans- 
CHPh;CH-C02H ) ; >CO  is unchanged or is converted 
into > C H -0 H  w hilst aromatic residues are un
affected. W ith the restricted catalyst i t  is readily 
possible to  convert trans-(CHBz!)2 into (CH2Bz-)2; 
this cannot be achieved otherwise even when the 
experiment is discontinued after absorption of 1 H 2. A 
difference in  the absorptive capacity of cis- and trans- 
(CHBzI)2 is noted in  the presence , or absence of the  
restricting agent. W ith mg. quantities the experi
ments are readily reproducible bu t considerable 
variations are observed when higher concns. are used. 
I t  is suggested th a t the  activ ity  o f Fe11 salts depends 
on the removal of the last traces of 0  from the 
catalyst by F e"  ions. The activity  of the  catalyst 
diminishes w ith keeping. H . W .

ap-Unsaturated ketones obtained from  aceto
phenone and their  reaction w ith  phenylhydrazine.
L. C. R aiford and G. V. Gund y  (J. Org. Chem., 1938, 
3, 265—272).—B rr  and C^-derivatives of vanillin
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■with CGH 4X*COMe and NaOH give only monoaceto- 
phenone derivatives (cf. A., 1932, 515). o- 
N 0 2-C6H 4-C0Me does not react w ith 5-, nor p- 
CgH^l'COMe w ith 2-bromovanillin. The following 
are o b ta in ed : <o-2'-nitro-, m.p. 175—178°, and
c¡>-5'-bromo-2'-nilro-vanillylideneacetopJieno7ie, m.p.
185—187° (decomp.); co-5'-bromovanillylidene-'p-
methyl-, m .p. 146—147°, -p-methozij- (also +A cO H ), 
m.p. 138— 140°, -p-hydroxy-, m.p. 229—230°, -m- 
nitro-, m .p. 270° (decomp.), -p-bromo-, m .p. 154— 155°, 
-o-chloro-, m .p. 120—121°, and -p-chloro-, m .p. 164— 
167°, -acetophenone. 5-Nitrovanillin gives u-5'-nitro- 
vanillylideneacetophenone, m .p. 139— 140°, and ae- 
diphenijl - y  - S-nitroA-hydroxy-'i-methoxy'phe.nylpe.ntane.- 
az-dione, m .p. 150— 151°, and 2 : 5-dichlorovanillin 
gives 63-2': 5'-dicMorovanillylidencaceiophenone, m.p.
139— 141°, and as-diphenyl-y-2 : 5-dicMoroA-hydroxy-
3-7nethoxyphenylpenta7ie-a.e-dione, m.p. 160—161°. 
W ith N H Ph-NH2 or i>-N02-C6H 4*XH-NH2 under all 
conditions tried  the products, CHAr!CH-COAr, give 
pyrazolines directly, as judged by failure to  obtain 
N H 2Ph on reduction. The following are described. 
1 : 3-Diphe7iyl- (I), m .p. 139—141°, \-phenyl-3-j>- 
bromophenyl- (II), m.p. 195—197°, 3-phenyl-l-j>- 
nitrophenyl-, m .p. 211—213°, 3-p-clilorophenyl-\-p- 
nitrophenyl-, m .p. 214— 215°, l--p-nilrophenyl-3-j>- 
tolyl-, m .p. 231—232°, and 1 -j)-nitrophenyl-3-'p- 
hydroxyphenyl-, m .p. 255—256°, -5-5'-broino-i’-
hydroxy-3'-melhoxyphenylpyrazoline; 3-phenyl-, m.p. 
210—212°, and 3-m-nitrophenyl-, m.p. 237—238°, 
-1-p - nitrophenyl - 5 - 6' - bromo - 4 ' - hydroxy - 3' - metJwxy - 
plienylpyrazoline; 3-phenyl-l--p-7iilrophenyl-5-5'-bromo- 
2'-nitro-4:'-hydroxy-3'-methoxyphenylpyrazoline, m.p. 
220° (decomp.). W ith N a-E tO H  1 : 5-diphenyl-3-^- 
bromophenylpyrazoline gives 12% of 1 : 3 : 5-tri- 
phenylpyrazoline, and (II) gives 10% of (I), much 
starting m aterial being recovered in both cases.

R . S. C.
R earrangem ent in  the benzoin ser ies. E. L. 

J ames [with R . E . Lyons] (J. Org. Chem., 1938, 3, 
273—280).—Decomp, of benzoin to  CH2Ph2 and C 02 
by H 3P 0 4 a t  elevated tem p, is largely prevented by 
catalysts. The best yield (53-9%) of CHPh2-C02H  is 
obtained by th e  use of 60% H 3P 0 4 and S i02 gel a t 
270°/24 hr. 4 : 4'-Dimethyl- and -wopropyl-benzoin 
give sim ilarly only 25% of (/)-Cr,H4Me)2CH-C02II and 
< 5 %  of (p-C6H 4Pr^)2CH-C02H , respectively, both 
w ithout decomp., bu t O H 'CPivCO Ph is unchanged 
and p-methoxy-, j»-dirnethylamino-, jjp'-dimethoxy-, 
and o'-chloro-^-methoxy-bonzoin decompose. The 
reaction mechanism is discussed. R . S. C.

R elative proportions of stereoisom eric  ox im es  
form ed by oxim ation  of unsym m etrica l ketones.
W . E . IU chmann and (Miss) M. X . B arton (J. Org. 
Chem., 1938, 3, 300—311).—In  naming ketoximes 
the  prefix syn  or anti refers to  the  relative positions 
of the OH and the radical named first. COPh*CeH 4Ph- 
p , N H 2OH,HCI, and C5H 5N in abs. E tO H  give the 
syn- (I), m .p. 173°, and anti- (H ),m .p. 200°, -oximes, a 
similar m ixture being also obtained under Koller’s 
conditions (A., 1892, 186). Conversion of the crude 
product, best by PC1S in thiophen-free C6H e, into the 
amide, hydrolysis thereof, and separation of the  acids 
shows the m ixture to  contain 49% of (I) and 51% of

(II). Under the conditions of oximation pure (I) or
(II) is equilibrated to  the same mixture. The same 
m ethod of analysis shows the following yields of syn- 
oxime to be formed : COPhR, R  =  p- 48, rn- 50, and
0-tolyl 23, j)-anisyl 51, p-C6H 4Cl 44, and 2-fluorenyl 
46 ; o- 66, m- 47, and jj-tolyl j>-CGH 4Ph ketone 34; 
a- or P-C10H 7 or jp-C6H 4Ph Me ketone 99%. Ph 
mesityl and 9-anthranyl ketones do not form oximes.
1-Acetylanthracene, m .p. 106-5—108° (lit., 103— 
105°), partly  decomposes during oximation. Analogous 
results are discussed. The following are incidentally 
prepared, p -Phenylbenz-methyl-, m.p. 167°, -o-, m.p. 
179-5—180°, -m-, m.p. 165— 166°, and -p-tolyl-, m.p. 
230—231°, -amide-, o-, m.p. 256°, m-, m .p. 270°, and 
■p-tolu--p'-diphenylylamide, m.p. 236—237°; 1-, m.p. 
159—160°, and 2-napMhomethylamide, m .p. 108—
109-5°; m-ioluanilidt, m.p. 125— 125-5°; 2-benzamido- 
Jluorene, m.p. 215°; jluorene-2-carboxyanilide, m.p. 
255—256°. R . S. C.

Local a n esth e tic s  derived from  benzoylbenzoic  
acids. B. Samdahl and T. Christiansen  (Bull. 
Soc. chim., 1938, [v], 5 ,1573—1580).—o-CeH pz-CO Cl 
(I) (prep, with S0C12) and X E t2-[CH2]2-OH in C6H 6 a t 
100° (bath)/20 min. give (3-dicthylaminoethyl o- 
benzoylbenzoate [hydrochloride (TL), m.p. 95—130°, 
which is probably mainly the lactone form]. One 
experiment, viz., (I) left in a desiccator for 3 weeks 
before use, and reaction for 2J hr., gave the ketonic 
hydrochloride, m.p. 137— 138°, also obtained in poor 
yield from (I) (prep, with PC15). The hydrochlorides 
of p-diethylaminoethyl in- and ^-benzoylbenzoates 
have m.p. 143-5—144-5° and 138—139°, respectively, 
( n )  only is a good anajsthetic, b u t is toxic.

A. T. P.
P artition  princip le as applied to the structures  

of enolic sod iu m  derivatives of (1-diketones and  
¡3-keto-esters. I I I .  A. Michael and N. W einer  
(J. Org. Chem., 1938, 3, 372—384; cf. A., 1932, 
254).—COPh-Cli:CPh-OXa (prepared by N aN H 2 or 
XaOMe) with ClC02Me (1 mol.) in  dioxan a t  room 
temp, gives M e dibe7izoylacetate (I), m.p. 116— 117° 
(Cu derivative, m.p. 240°), some CHBz:CPh'0-C02Me
(H), and, by further reaction [from (I)], 
C 02Me-C13z:CPh-0-C02Me (III) (not isolated pure), 
b.p. ~204—208° (slight decomp.)/2 m m .; 20—25% 
of CH2Bz2 is recovered. M eOH-NaOH converts (IH) 
into (I) and CH2Bz2. W ith 0-5 mol. of ClC02Me in 
dioxan 25-1% of (I) and 17-2% of (II) are form ed; in 
E t20 , however, 7% of (I) and 13-8% of (II) are 
obtained, the difference being ascribed to  a “ solvent 
effect.” Sodiobcnzoylacetone -with 0-5 mol. o f 
ClC02Me in E t20  or dioxan gives mainly 
CHBz:CMe-0-C02Mo -with less M e tx.-benzoylaceto- 
acetate (IV), b.p. 136— 137°/2 mm, {Cu derivative, 
m.p. 226—228°; obtained also from CHAcXa*C02Me 
and BzCl). I f  an  excess of ClC02Me is used, about 
equal am ounts of y-keto-a-carbomethoxyoxy-fi-acetyl-oi.- 
pke7iyl-&a-butene, m.p. 87°, and M e fi-carbomethoxyoxy- 
a-benzoylcrotonate, m.p. 97°, are formed (cf. A., 1931, 
1035); these products are also obtained from 
ClC02Me and the Xa derivative of (IV), and their 
structure is proved by hydrogenation, followed by 
hydrolysis to Ph-[CII2]2-C0Me and COPhPr'1, respec
tively. Thus, (IV) enolises in  both possible ways.
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The product, m.p. 166°, obtained from 
C02Me-0-CMe:CH-CPh:N-NH-C0-NH2 by dil. AcOH 
(A., 1931, 1035) is the  semicarbazone, 
CH2Ac-CPh:N*NH-CO-NH2. R . S. C.

T he “ tw o fo r m s"  of sym m etrica l tetra- 
benzoylethane. H . K leinteller and H . Tromms- 
dorff (Ber., 1938,71, [i?], 2448— 2450).— The product 
of the action of CHNaBz2 on I  (Abell, J.C.S., 1912, 
101, 997) is axßß-tctrabenzoylcthane (I), m.p. 212°, 
accompanied by (!CBz2)2 (identified by its photo
chemical behaviour and conversion into C2H 2AcBz3). 
Hydrolysis of (I) gives (•CH2Bz)2. The “ te tra- 
benzoj'lethane of lower m .p.” obtained by Wesenberg 
(Diss., Leipzig, 1898) from CH2Bz2, N aO Et, and I  is 
identified as aa.ß-tribenzoylethane, m.p. 155°, obtained 
also from CH2BzI and CHNaBz2 in COMe2. I t  is 
converted by  Cl2 in boiling AcOH into ß-chloro-aaß- 
tribmzoyleihylene, m.p. 90—91°, and by HC1 in boiling 
AcOH into 3-benzot/l-2 : 5-dipjienylfuran, m.p. 77— 
78° (oxime, m .p. 170— 172°). H . W.

Stereoch em istry  of cyclanes. V . S tereoiso- 
m eric  d ibenzylidene derivatives. R . C ornu- 
b e u t, M. d e  Demo, R . J o ly ,  P . L ouis, and A. 
S trü b e l .  VI. S tereoisom eric  d ibenzylidene- 
cf/cioheptanones. A ction of u ltra-violet rays on 
diarylidenecyclanones. R . C o rn u b e r t ,  R . J o ly ,  
and A. S t r ä b e l  (Bull. Soc. chirn., 1938, [v], 5, 1490— 
1501, 1501— 1505; cf. A., 1938, I I , 235).—V. W hen 
2 : 5-dibenzylideneq/cZopentanone (I), m.p. 190°, is 
heated a t  near the  b.p./15—20 mm. for 10— 15 min., a 
stereoisomeride (n ) , m.p. 141°, is obtained (amongst 
other products). (I) and (II) are hydrogenated to  the 
same 2 : 5-dibcnzylci/cZopentanone. (II) and Br give 
(method : Vorländer and  Hobohm, A., 1896, i, 603) 
the tetrabrom ide of (I), together with a little of an 
(?) isomeride, m.p. 80— 85°. cj/doPentanone (III) and 
PhCHO with various condensing agents give (I) (best 
by NaO Et) and no (II) is isolated; with N a2C 03 or 
NMej, some 2 : o-di-(a-hydroxybenzyl)cyclopentanone, 
m.p. 178° [converted partly  by heating in E tO H  
into an isomeride., m .p. 158°, also obtained from (III)— 
P hC H O -N E tJ, is also formed. Dehydration of either 
diol gives only (I) (cf. A., 1930, 474). ( I ll)  and p- 
CgHjMe'CHO in NaOEtr-EtOH give the correspond
ing di-p-tolylidenecyc\openlancme (IV), m.p. 235— 
236°; after heating a t  ~ b .p . for i  hr., distillation 
gives a stereoisomeride, m.p. 115°. A stereoisomeride 
is no t obtained from dibenzylidenecyciohexanone (V), 
m.p. 118°, or by dehydration of the corresponding di- 
a-hydroxybenzyl derivatives, m.p. 160— 163° and
153— 156° (cf. Vorländer and Kunze, A., 1926, 1144). 
cyc/oOctanone and PhCHO (2 mols.) (as below) give 
a hydroxybenzylbenzylidene derivative, m.p. 134— 135°, 
dehydrated (AcaO) to  a liquid product, C22H 220  
[ ? (CHPh!)2 derivative].

VI. cyc/oHeptanono and PhCHO in MeOH-NaOMe 
a t  60—65° give the  dibenzylidene derivative (VI), 
m.p. 108°, hydrogenated (Ni formate, E tO H , a t  75°) 
to  the  dibenzyl compound (VII), b.p. 248—249°/20 
mm. (oxime, m.p. 112°). (VI) a t  ~ b .p ./18  mm. and 
distilled gives a stereoisomeric dibenzylidenecyclo- 
hepta?ione (V III), m.p. 107°, also reduced to  (VII). 
Irradiation  (ultra-violet) experiments are recorded :
(VI) (520 hr.) and (V) are unaltered, bu t (V III) gives

some (V I); (II) is little aSected b u t (I) and (IV) 
undergo some oxidation. . The ketonic reactivity 
[with PhCHO to  give tetrahydropyrones] of dibenzyl- 
cycfo-pentanone, -hexanone, and -heptanone (does not 
react) diminishes in the  order quoted. A. T. P.

S yn th esis of substances related  to the stero ls. 
XXV. K . H . L in  and R . R obinson (J.C.S., 1938, 
2005—2008; cf. A., 1937, H , 196).—CMeNa(C02E t)2 
and Ac,[CH2]2,C l-E t20  give E t methyl-^-acetylethyl- 
malonate, b.p. 114— 116°/0-4 mm., which when refluxed 
with NaOEt—EtO H  affords l-carbelkoxy-l-inethylcyc\o- 
hexane-2 : 4-dione (I), m.p. 81-5—82-5°. m- 
OMe-C6H 4-CH2-CN and anhyd. SnCl2- E t20 -H C l a t  0° 
afford the aldimine stannichloride, decomp, (neutral 
P 0 4" ' buffer) to  m-methoxyphenylacelaldekyde, b.p. 
117— 119°/13 mm. (semicarbazone, m .p. 130— 131°); 
no CO-compound is isolated on condensation with (I). 
Dimethyldihydroresorcinol (dimedone) (II) and 
CHjPh-CHO in piperidine-EtO H  give ppl-6ts-(2': 6'- 
dilceto-4' : ‘t'-dimelhylcyc\ohexyl)ethylbenzene, m .p.
164— 165°, converted by boiling Ac20  or P 20 6-C 8H G 
into Q-benzyl-3 : 3 : 6 : Q-tetramethyloctahydroxanthen- 
1 : 8-dione, m.p. 125— 126°. Piperonylacetaldehyde 
and (II) a t 160— 165° give a  product containing some 
(?) 6 : 7-methylenedioxy-2-acetyl-l-methylnaph-
thalene [2 : 4-dinitrophenylhydrazone, m.p. 299—300° 
(decomp.)], probably formed from CH2Ac2 [by loss of 
!CMe? from (II)]. y-3 : 4-Dim ethoxyphenylbutyryl
chloride and E t  sodioacetylsuccinate in E t20  give a 
product, which w ith aq. K O H -E tO H  affords mixed 
acids. Esterification (CH2N 2) gives Me dimethoxy- 
phenylbutyrate and Me y-keto-S-3 ': 4'-dimethoxy- 
phenylheptoate, b.p. 195—198°/0-3 mm. [free acid, 
m.p. 69—70° (semicarbazone, m.p. 158— 159°)]. The 
lactone, b.p. 203—208°/0-22 mm., of y-hydroxy-X,- 
3' : ‘i'-dimelhoxyphenylJieptoic acid is synthesised 
(method : loc. cit.). Air and H B r passed into eugenol 
Me ether in CGH 6-B z 0 2H  - give a hydroxymethoxy- 
bromopropylbenzene, b.p. 160—163°/10 mm. Safrole 
and H B r with B z0 2H -C 6H 6 or in presence of FeCl3 or 
a-heptenylheptaldehyde give only (3-bromodihydro- 
safrole. A. T. P.

A ttem pted  sy n th esis  of the antirach itic  v ita
m in . III. K. D imroth and H . J onsson  (Ber., 
1938, 71, [B], 2658—2662; cf. A., 1938, I I ,  326, 
327).—cycfoHexylideneacetaldehydo condenses with 
2>-methoxycycfohexanone to  <x.-cyc\oliexylidene-$-2-keto-
5-methoxycyc\ohexylidene-ethane, m.p. 84°, which is 
stable to  air. Similarly cycZoliexanone and 1-deca- 
hydronaphthylideneacetaldehyde afford o.-1-deca- 
hydronaphthylidene-$-2-ketocyclohexylidene-ethane, m.p. 
82—83° [2 : 4 -dmitrophmylhydrazone, m.p. 232—236° 
(decomp.)], or, under different conditions, 2 : 6-di-(V- 
decahydronaphthylide7ie-eihylidene)cyclohexanone, m.p. 
196°. The absorption spectra of the  ketones are 
discussed. Reduction [Al(OPr^)3 in Pr^OH] of «- 
ci/ctohexylidene-p-2-ketocyciohexyiidene-ethane gives 
a-oyclohexylidene - [3-2-hydroxycydohexylidene - ethane, 
m.p. 124— 125°. The following substances are 
incidentally described: 1-ethyldecahydro-l-naphthol, 
b.p. 124— i26°/12-5 mm. (p-nitrobenzoate, m.p. 114°);
l-hydroxydecahydronaphthalene-l-acelic acid, m.p. 
147° (from 1-ketodecahydronaphthalene, Zn, and 
CH2Br-C02E t in C6H 6, and subsequent hydrolysis),
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converted by  boiling Ac20  into deeahydronaph- 
thylideneacetic acid, ra.p. 185°, which is oxidised to  
irans-l-ketodecahydronaphthalene, m.p. 230°.

H. W.
(A) T ertiary am ino-alcohols and enols from  

carvone. (B) O ptically  active zw itterions and  
enol-betaines. H . Rupe and H . Gysin (Helv. 
Chim. Acta, 1938, 21, 1413— 1432, 1433—1449; cf. 
A., 1931, 1300; 1934, 1224).— (a) Carvone oxide 
(improved prep.; cf. Treibs, A., 1932, 398, 1139) is 
converted by 30% NHMe2 a t 95— 105° into (mainly) 
2 - dimethylamino - 3 - hydroxy - 2 - methyl - 5 - isopropenyl - 
cycloliexanone (I), b.p. 70—72°/0-008 mm., [aft0 
—55-16°, 3-dimethylami7io-2-hydroxy-2-methyl-5-iso- 
propenylcyclohexanone. (n ) , b.p. 90°/0-006 mm., 156° 
(slight decom p.)/ll mm., [a]D —40-85°, and a little
3-dimeihylamino-2-methyl-5-isopropenyl-A2-cyc\ohexen- 
one (H±), b.p. 60—61°/0-006 mm., [ a f t  +30-77° 
^separated from one another partly  by distillation 
under diminished pressure and partly  through their 
perchlorates), w ith unchanged m aterial and hydroxy- 
earvone, m.p. 185° (semicarbazone, m.p. 222°). (I) 
gives a  perchlorate, m.p. 173— 174°, [a ft0 —12-78° in 
f i 20 , semicarbazone, m.p. 164°, oxime, m.p. 136°, a 
somewhat unstable acetate, b.p. 144— 146°/10-5 mm., 
and a methiodide, m.p. 163°. P artia l hydrogenation 
(Ni in E tO H ) of (I) yields 2-dimethylamino-2-hydroxy-
2-methyl-5-isopropylcyclohezanone, b.p. 132— 134°/12-5 
mm. [a ft0 —47-42° in C0H 6 (perchlorate, m.p. 156°; 
semicarbazone, m .p. 134°; methiodide, m.p. 180— 
181°), whereas complete hydrogenation gives the
( 1) diastereoisomeric 2-dimethylamino-2-methyl-o-iso- 
propylcyc\ohexane-l : 3-diols, (IV), b.p. 139— 141°/11 
mm., [a ft0 —38-89° in substance, —41-38° in C0H 6 
(methiodide, m.p. 175— 176°; aurichloride, m.p. 124°), 
and (V), b.p. 149— 151711 mm., [aft0 -37-13° in 
C6H 6, which does no t yield a  methiodide or auri
chloride. The relative position of the OH in (I) is 
established by the observation th a t (IV) absorbs 6 0  
when oxidised by Pb(OAc)4. (H) affords a  perchlorate, 
m.p. 143— 144°, [a ft0 +9-86° in  H 20 , and a methiodide, 
m.p. 140—141°, bu t does not appear to  yield an 
oxime or a semicarbazone. I t  is partly  hydrogenated 
(Ni in 50% EtO H ) to  3-dimethylamino-2-hydroxy-2- 
methyl-5-isopropylcyclokexanone, b.p. 157— 159°/13 
mm., [a ft0 —39-16° in C6H c, which does not give 
cryst. derivatives, is not further hydrogenated by 
P d -H 2 a t 75°/115 atm . b u t yields a  mobile M e ether, 
and is completely hydrogenated (Ni in E tO H  a t  room 
temp, and then a t  60°) to  G-dijnethylamino-l-melkyl-
4-isopropylcyc\ohexane-l : 2-diol (VI), b.p. 163— 
165°/11 mm., [a ft0 —41-79° in C6H e (methiodide, m.p. 
181° after softening a t  179°); this absorbs 1 0  when 
treated  with Pb(OAc)4 bu t does no t react with COMe2 
in presence of anhyd. ZnCl2. (HT) forms a  perchlorate, 
m .p. 164°, [a ft0 —40-1° in H 20 , and a methiodide, m.p.
154— 155° to  a  tu rb id  melt. I t  does not give a semi
carbazone. (I) is transformed by MgMel into 2- 
dimethylamino-1 : 2-dimelhyl-5-isopropenylcyclohexane- 
1 : S-diol, b.p. 139— 139-5°/10-5 mm., m.p. 42°, [aft0 
—25-85° in C6H„ (perchlorate, m.p. 163°). Similarly 
(n )  affords ^-dimethylamino-1 : 2-dimethyl A-\sopro- 
periylcydohexane-l : 2-diol, b.p. 158—159711*5 mm., 
[ a f t  —2-92° in C6H 6 (perchlorate, m.p. 125— 126°), and
(III) yields '¿-dimethylamino-1 : 2-dimethyl-5-isopro-

penyl-A2-cyc\ohexenol, b.p. 122— 124°/12-5 mm., [a f t0 
—3-16° in CgHg, from which cryst. derivatives could 
not be prepared. Reduction of (I) with Na and 
boiling E tO H  gives two bases, m.p. 166° and 103— 104°. 
When heated a t  140—145°/12 mm. with a little ZnCl2,
(I) loses H 20  and passes into 6-dimethylamino-G- 
methyl-3-isopropenyl-A1:i-cyclohexadienol (VII), b.p. 
116— 118711 mm., [a f t0 —10-81° [perchlorate, m.p. 
141°; acetate, b.p. 142-5—143-5°/ll mm. ;  Me ether 
(perchlorate, m.p. 131°) not obtainable by Purdie’s 
m ethod or with CH2N 2 bu t w ith Me2S 0 4 and 30% 
N aO H ; methiodide, m.p. 163°].

(b) (I) is converted by CH2Br-C02E t into 6-liydroxy-
2-lceto - 1 - methyl - 4 - isopropenyl-1 -cydohexyldimethyl- 
carbethoxymethylammonium bromide (V in ), which has 
m.p. 165° (partial decomp.) [ a f t  +7-81° in H 20  
(mutarotation) if  obtained in presence of H 20  and 
[ a f t  —9-56° in E tO H  if prepared in the  complete 
absence of H 20 . The aq. solution (0-01n.) of (V1JLL) is 
strongly acidic (pa ~ 3 ) whereas in  E tO H  it is only 
weakly acidic. The perchlorate has m.p. 159° after 
softening a t 152°. Addition of CH2Br-C02E t to  the 
Ac derivative of (I) gives the corresponding ester 
hydrobromide, C i8H 30O5NBr, m.p. 129— 131°, [a ft0 
+  13-81° in EtO H , +16-24° in H 20  (no m utarotation) ; 
the corresponding non-cryst. betaine gives a perchlorate, 
m.p. 125° (decomp.) after softening a t 115°, [a ft0
— 1-7° in H 20 . The m utarotation of (VTII) is there
fore ascribed to  the production of the  zwitterion
CH2:C ]V Ie-C H <^2̂ ^ (Jr(j>C]\Io-N]\Ie2-CH2-C0 2E t
(IX). Ag20  transforms (VI.LI) into the neutral, 
amorphous betaine, [a ft0 —12-0° in H 20 , charac
terised as the perchlorate, C14H 230 8NC1, m.p. 162° 
after softening a t 157°; attem pts to  isolate (IX) 
by using Ag2C03 or MgC03 in place of Ag20  were un
successful. "(II) and CH2Br*C02E t slowly and in
completely give 2-hÿdroxy-3-keto-2-methyl-5-isopro- 
penyl-l - cyclohexyldimethylcarbethoxymethylammonium 
bromide, m.p. 166°, [a ft0 + 5 -8 6 ° in II20 , theaq . solution 
of which has p„ ~ 6  ; it  is transformed by T10H but 
not by Ag20  into the corresponding betaine, [a f t0
— 11-8° in H 20 , which is neutral in H 20  and does not 
give a well-defined perchlorate. (IV) unites rapidly 
with CH2Br-C02E t to  2 : Q-dihydroxy-l-methylA-i&o- 
propylcyclohexyldimethylcarbethoxymethylammonium 
bromide, m.p. 218—220°, [a ft0 —10-3° in H 20  (perchlor
ate, m.p. 196— 199°), whereas the  isomeric bromide 
from (V) has m.p. 201°, [a ft0 +15-4° in H 20 ;  the 
corresponding, very hygroscopic betaine, [a ft0 +7-5° 
in H 20 , gives a perchlorate, m.p. 201° after softening a t 
194°. (VI) and CH2Br-C02E t slowly give 2 :3 - 
dihydroxy-2 - methyl - 5 - isopropyl - 1-cyclohexyldimethyl- 
carbethoxyméthylammonium bromide, m.p. 187°, [a ft0 
—8-38° in H 20  (perchlorate, m.p. 233°), which has p n 
~ 5  in H 20  ; the corresponding betmne, C14H 270 4N, 
m.p. 168—169°, [a ft0 —29-3° in H 20  (perchlorate, m.p. 
245°), is described. (VII) and CH2Br-C02E t give 2- 
hydroxy-1-methyl A-\aopropenyl-A-^-c.y olohexadienyldi- 
methylmrbethoxyrmthylammonivim brcmide, m.p. 129°, 
[aft + 0 °  (perchlorate, m.p. 238—239°), which in H 20  
has p a 3—4; with T10H it yields the  true  enol- 
betaine, m.p. 199—200°, [ a f t  + 0 °  (perchlorate, m.p. 
242—243°), which has p a 6 in H 20 . 3-Keto-2-methyl-
5-iaopropenyl-A1-cyc\ohexenyldimethylcarbethoxymethyl-
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ammonium bromide, [a]?,0 —10-7° in  H 20 , is too 
hygroscopic to  perm it crystallisation and does not 
give a cryst. perchlorate. &-Hydroxy-2-keto-\-metliyl-
4-\sopropcnyl - 1 - cyclohexyltrimeihylammonium hydr
oxide, [a]„ —38-8° in HjO, has p n ~11  in H 20  
and gives an unstable perchlorate, m.p. 114° after 
softening a t  108°. 2-Hydroxy-l-methyl-4-isopropenyl- 
A2:5-cyc\ohexadienyltrimethylammonium hydroxide, 
m.p. 168° (perchlorate, m.p. 138—139°), is not a strong 
base, does not absorb C 02 from the air, and is s tab le ; 
it  is also obtained from the enol base w ith Me2SO. and 
NaOH. (I) and CH2C1*CH2-0H  a t 100° give G-hydr- 
oxy-2-lceto-1 -methyl-4-isoprope?iyl-l-cyclo hexyldimethyl- 
$-hydroxyethylammonium chloride, m .p. 105°, which is 
neutral in 1I 20 ; the corresponding betaine base is 
amorphous and does not give cryst. salts. H . W.

P rop erties of conjugated com pounds. XX. 
D iphenylketen  as an addendum . E .  H . P a r m e r  
and M. O. E a e o o q  (J.C.S., 1938, 1925—1930).— 
CPh,!CO (I) and A1; 3-cj/cZohexadiene a t  room tem p, 
form the anticipated 7-kelo-8 : 8-diphenyl-A^-dicycXo- 
[ 4 : 2 :  Q]-octene (H), m.p. 132—133°, the H 2-dorivative 
( in ) ,  m .p. 130°, of which is identical with the adduct 
obtained by prolonged heating of (I) and cyclohexene 
(cf. Staudm ger and Suter, A., 1920, i, 556). (H)
refluxed with KOH-M eOH for 70 min. gives (? trans)-
2-benzhydryl- As-tetrahydrobenzoic acid, (IV), m.p. 148— 
149°, and the (?) cis-isomeride, m.p. 112°; both forms 
with K M n04 in H 20  or COMe2 afford zz-diphenyl- 
pentane-a.y8-tricarboxylic acid (V), m.p. 210° (rapid 
heating, 228°); with the cis-form, a (?) stercoiso- 
meride is also obtained. (IH ) refluxed with M eOH- 
NaOMe and a Uttle H 20  affords 2-benzhydrylhexdhydro- 
benzoic acid, m .p. 151— 152° [also by hydrogenation of 
(IV)], and an impure stereoisomeride, m.p. 123°. 
Oxidation (KM n04-C0M e2) of (II) gives 2 : 2- 
diphenylcyc\obutanone-3-carboxylic-4-$-propio?iic acid, 
m.p. 205—206°, converted by NaOH-M eOH into (V). 
E t  a-bromoglutarate and CHNa(C02E t)2-C 6H 6 (steam- 
bath) give E t butane-xafiS-tetracurboxylate, b.p. 16S— 
170°/0-5 mm., winch with N a followed by CHPh2Br 
in C6H 0 affords (CIIPh2)s and an ester, b.p. 2529/ l  m m .; 
the la tte r and K O H -E tO H  yield a cryst. product, 
m.p. 90— 150°, which loses C 02 with boiling dil. 
H 2S 0 4 to  yield (V) and a (?) stereoisomeride (cf. 
above). cycZoPentadiene and (I) form the adduct,

CH^ C lIrC H -C O '2 m -p - 89—90°. hydrolysed
with a very slight excess of KOH-M eOH to  two 
isomeric forms, m .p. 148—149°, and 121— 122°, of
2-benzhydryl-A3-cyc\opentene-l-carboxylic acid, which 
with K M n04-C0M e2 give isomerides, m.p. 186— 187° 
and 208—209° (VII), respectively, of SS-diphenyl- 
butane-afly-tricarboxylic acid (cf. Simonsen et al., A , 
1938, n ,  20). (VI) and K M n04-C0M e2 give an  acid, 
hydrolysed by NaOH-MeOH to (VH). The polarised 
form of the ketens is discussed. A. T. P.

E xperim ents on the syn th esis  of substances  
related  to the stero ls . XXIV. S om e|d erivatives  
of 2 -k e to - l : 2 : 3 : 4-tetrahydronaphthalene. P. G.
Crowley and R . R obinson  (J.C.S., 1938, 2001—  
2005).—E t 3 : 4 -  dihydro- p - naphthoate, N ,H 4,H20  
and E tO H , a t  120° (bath) for 6 hr. give the hydrazide, 
m .p. 141°, converted through the azide into the

urethane, which when stirred with 0-33n-H2S 0 4 a t  100° 
yields N H 2-C 02E t  and 2-keto-l : 2 :3  : 4-tetrahydro
naphthalene, b.p. 140°/18 mm. (phenylhydrazone, m.p. 
108°). E t y-m-anisylbutyrate, b.p. 170—171°/20 mm., 
isoamyl formate, and EtOH-free N aO E t in E t20  a t 
0°—room tem p, afford E t  and isoamyl a-formyl-y-m- 
anisylbutyrates, cyclised by H 2S 0 4-H 3P 0 3 (d 1-75) a t 
—10°, or by heating alone a t  230—240°/30 mm., to  
mixed crude esters (yl), b.p. 162—170°/0-3 mm., 
hydrolysed (20% NaOH) to  G-viethoxy-'i : 4-dihyclro- 
P-naphthoic acid, m .p. 176° (Et ester, b.p. 148°/0-5 
mm.). N 2H4,H20 - E t0 H  a t  115° (bath) converts (A) 
into the  corresponding hydrazide, m.p. 145°, converted 
through the azide into E t G-methoxy-3 : 4-dihydro-$- 
‘tiaphlhylcarbamate (I), m .p. 116°. (I) and 0-CGH4(C0 )20  
a t  220° yield phthal-G’-methoxy-W : 4’-dihydro-^-naph- 
thylimide, m .p. 195°. (I) and 0-6n-H2S 0 4 a t  100°
afford 2-keto-G-mdhoxy-\ : 2 : 3 : 4-tetrahydronaphth- 
alene (H), m.p. 36°, b.p. 164°/11 mm. (2 : 4 -dinitro- 
phenylhydrazone, m .p. 132°), and N H 2-C02E t. (H) 
and NaN H 2- E t ,0  in  N 2, followed by 
COMe-[CH2]2*NEt2,MeI (IH ) in E tO H , yield 2-keto-
7-methoxy-2 :3  : 4 : 9 : 1 0  : 12-hexahydroplienanthrene, 
b.p. 178—181°/0-3 mm. (2 : 4 -dinitrophenylhydrazone, 
m.p. 186— 187°), and a (?) dehydrogenated dimethoxy- 
tetrylideneletralone, C22H 180 3, m.p. 247°. W hen excess 
of (H I) is used, a substance, (CGH 80)„, m.p. 228° (no 
ketonic properties), is also formed. E t  y-l-naphthyl- 
butyrato(W ),b .p .209—210°/13mm. (cf.Fiesereiai., A., 
1935, 1495), and H C 0 2CH2Bui'-]Sia0 Efc-Et20  afford a 
formyl derivative, which -\vith H 2S 0 4-H 3P 0 3 (d 1-75) 
a t  —5° for 3 hr., then hydrolysis (aq. NaOH), gives 
3 : 4-dihydrophenanthrene-2-carboxylic acid, m.p. 234° 
(Et ester, b.p. 192— 193°/0-4 mm.). The E t ester, b.p. 
169°/0-2 mm. (cf. Cohen et al., A ., 1936, 326), of y-6- 
m ethoxy-l-naphthylbutyric acid (prep, by dehydro
genation of its 3 : 4-H2-derivative with S) similarly 
yields l-methoxy-'A : 4-diliydrophenanihrene-2-c/irboxylic 
acid, m.p. 242°. E t  y-m -anisylbutyrate and K O E t- 
E t20~(C02E t )2 give a product, converted by 96% 
H 2S 0 4 a t  —15° (at —5° the  anhydride is formed) into 
E t2 G-methoxy-3 :4-dihydronaphthalene-\ : 2-dicarboxyl- 
ate (V), b.p. 189—190°/0-7 mm. Hydrolysis w ith20%  
aq. K 0 H  gives acid +  anhydride; boiling CHC13 then 
affords the anhydride, m.p. 166°, b.p. 193—195°/0-6 
mm. (imide, m.p. 263°). (V) and H 2-P d -S rC 0 3 in 
E tO H  give, through the Et2 ester, b.p. 192°/0-66 m m ,
6-methoxy-1 : 2 : 3 : 4-tetrahydronaphthalene-l : 2-di- 
carboxylic acid, m .p. 191° (methylimide, m.p. 126°).

A. T. P.
D erivatives of phenalene. W. K lyne  and R . 

R obinson (J.C.S., 1938, 1991—1994; cf. Koelsch 
et a l ,  A., 1938, n ,  19).—2 : l-C 10H 6Me-CH2Cl and 
CHNa(C02E t)2 in d ry  CGH 6 give E t 2-methyl-l- 
naphthylmethylmaloiwie, b.p. 190— 195°/2—3 m m . ; 
the acid, m.p. 172° (decomp.), loses C 02 a t  170— 180°, 

to  give fi-2-meihyl-1 -naphthylpropionic 
acid, m.p. 93°, the chloride of which 
w ith A1C13 in  light petroleum gives
l-tnethyldihydro-phenalen-7-one (I), m.p.
54—55° (yellow sample, m.p. 49—50°, 
is probably contaminated w ith methyl- 
phenalenone) [2 : 4-dinitrophenylhydraz- 
one, m.p. 250° (decomp.)] (cf. Cook 
A., 1934, 519). The oxime, m.p.and

(I.)
Hewett,
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147—149°, of (I) in A cO H -EtO H  a t  55°, with 
3% N a-H g, gives 7-amino-l-methyldihydrophenalene 
[hydrochloride, m.p. 264—268° (decomp.) (sinters a t 
258°)]. (I) and o-NH2-CGH 4-CHO-EtOH-KOH afford 
methylpennaphthacridine, m.p. 134— 137°. Reduction 
[Al(OPr^)3-Pr^O H  a t 110— 115°] of (I) gives 7- 
hydroxy-1 -mdhyldihydrophenalenc, m .p. 126— 127-5°, 
converted by the successive action of N a (in PhMe), 
CS2, and M el into a  hydrocarbon (picrate, m .p. 128—
129-5°). A. T. P.

S yn th eses in  the hexahydrofluorene ser ies. 
S. F u j i s e  (Ber., 1938, 71, [B], 2461—2468; cf. A., 
1936, 1380).—o-Phenylhexahydrobenzoic acid (I), 
m.p. 105— 106°, b.p. 120— 123°/0-02—0-03 mm. (I- 
menthylamine salt, m.p. 118—122-5°, [a]i7 —23-3° in 
EtOH), obtained by  reduction of o-CGH 4Ph-C02H  by 
Na and am yl alcohol, is not isomerised byH Cl-A cO H at
130—-135°. Catalytic reduction of o-C6H 4Ph-C02H  
gives an  o-cyctohexylbenzoic acid, m.p. 97-5—99-5°.
(I) is converted (m ethod: Cook and Hewett, A., 
1936, 321) into 1 : 2 : 3 : 4 : 10 : 11-hexahydrofluor- 
enone (II), m.p. 43-5— 44°, b.p. 126—129°/0-8 mm., 
98—103°/0-007 mm., which becomes pale yellow when 
kept or heated. W hen trea ted  by diSerent methods
(II) gives an  apparently non-homogeneous oxime (III), 
m.p. 101— 108° or 106— 116°; the product, m.p. 
183—185°, of Cook and H ew ett (loc. cit.) appears 
impure. Reduction of (H I) catalytically (P t0 2 in 
AcOH), by N a-abs. E tO H , or by N a-H g in abs. 
E tO H -A cO II affords a  m ixture of much [3- (IV) and 
little a- (V) -hexahydrofluorenylamine (cf. Nakamura, 
A., 1930, 466); a similar m ixture is obtained by the 
hydrogenation (P t0 2 in AcOH) of fiuorenoneoxime.
(IV) and (V) are separated through their acetates or 
benzoates (a, m.p. 146— 147°; ¡3, m.p. 183°). NaOAc 
and boiling Ac20  convert (V) mainly into the a-N-^Lc 
derivative, m.p. 148°, with a product, m.p. 215—218°, 
whilst (IV) gives a  homogeneous Ac compound, new 
m.p. 258—259°. Benzoylation (Schotten-Baumann) 
of (IV) gives a  homogeneous Bz derivative, m.p.
224—225°, also obtained from (V) w ith the a-Bz 
compound, new m.p. 168—170°. 2-Phenyl-4 : 5-
dimethylhexahydrobenzoic acid affords 2 :3 -di- 
mdhylhexahydrojluorencme (VI), m .p. 68°, which 
becomes partly  liquid on exposure to  air. The oxime, 
m .p. 159—160°, obtained therefrom is essentially a 
single form ; it  is catalytically reduced to  2 : 3 -  
dimethylhexahydrofluorenylamine (acetate, m.p. 
172— 173°; hydrochloride, m .p. 254—256°). Dehydro
genation (Se a t  280° and then a t  310°) of (VI) yields 
2 : 3-dimethyl-fluorene and -fluorenone. (II) behaves 
similarly. H . W.

P reparation  of am in es from  p artly  hydrogen
ated phenanthrols. G. H a b e r la n d , G. R le in e r t ,  
and II . J . S ie g e r t  (Ber., 1938, 71, [B], 2623—2626). 
—3 : 4-OMe-C10H 6-CO-CHN2 and Ag20  in boiling 
MeOH give 30% of Z-mdhoxy-2-naphthylacetic acid, 
b.p. 210o/ l  mm., m.p. 183°. 3 : 2-OH*Cj0H g’CO2H  in 
d ry  C6H g is converted by the  successive action of 
SOCl2 and E t2 sodioacetosuccinate followed by 
hydrolysis into $-3-hydroxy-2-naphthoylpropioiiic acid, 
m .p. 200° (Me ester, m.p. 104°), reduced (Clemmensen) 
to  y-Z-hydroxy-2-naphthyl-n-bviyric acid, m.p. 133°, 
which is cyclised by P 2Os in  ho t C6H G to  10-hydroxy-

4-keto-l : 2 : 3 : 4-tetrahydrophenanthrene (I), m.p. 
226°. 3 : 7 :  2-(OH)2C10H 5,CO,H, is transformed by 
Ac20  a t  100° into 3 : 7-diacdoxy-2-?viphthoic acid, 
m.p. 178°, converted by the successive action of S0C12 
and CH^N; in E t20  into 3 : 7-diacetoxy-2-diazoaceto- 
naphthalene, m.p. 157°. lO-Hydroxy-i-kelo-G-methoxy- 
1 : 2 : 3 :  4-tdrahydrophmanlhrcne (II), m.p. 218°, is 
best obtained by partial demethyiation (boiling 
48% HBr-AcOH) of the corresponding (OMe)2- 
compound. The OH of (I) is not advantageously re
placed by N H 2 by Bucherer’s m ethod and 10-acd- 
amido-4-kdo-l : 2 : 3 : 4-tetrahydrophenanthrene, m.p. 
240°, is best obtained from (I), NaOAc, N H 4C1, and 
AcOH a t 210—215°; it is hydrolysed by 20%  HC1 
a t 100° to  the 1\TH 2-ketone, m.p. 133° [2 : 4-dinitro- 
phenylhydrazone, m.p. 230—235° (decomp.)]. (II) is 
converted into 10-acetamido-4-kelo-6-mdhoxy- 
1 : 2 : 3 :  4-tetrahydrophenanthrene, m.p. 175°.

H . W.
E xperim ents on the syn th esis  of substances 

related  to the stero ls . XXVI. R . R obinson and 
J . M. C. Thompson (J.C.S., 1938, 2009—2012; cf. 
A., 1938, I I ,  144).— CN-CH2-C02E t (I) and
Ph-[CH2]2-Br in E tO H -N aO E t afford Et a-cyano-y- 
phenylbutyrale, b.p. 182—183°/17 mm. (free acid, m.p. 
74-5°), which with Me A3-dihydromuconate (II) in 
E t20 - K 0 E t- E t0 H  gives an  adduct (III), b.p. 220— 
225°/0-5 mm. (b.p. 225—230°/0-4 nun., from E t Â - 
dihydromuconate). (I) and (H) in N aO E t-E tO H  
afford a compound which with K-PhM e-Ph-[CH2]2-Br 
gives (III), hydrolysed (20% aq. E tO H -K O H  
followed by cone. HC1) to  8-carboxy-y-carboxymethyl- 
C',-phenylheptoic acid, m.p. 139—140° [when purified 
through its Me ester (CH2N2), b.p. 200—205°/0-7 mm.], 
which with H 2S 04 a t 0° affords $-(l-kdo-l : 2 : 3 : 4- 
tdrahydro-2-naphthyl)adipic acid, m.p. 158—159°; 
the CO is inert. The chloride, b.p. 124— 127°/0-5 mm., 
of E t  H  m ethronate and CHNaAc,C02E t give an 
ester, hydrolysed (method : Claisen, A., 1896, i, 557) 
to  E t ~4-anbdhoxy-5-mdhylfuran-2-acdoacdate, b.p. 
153—156°/14 mm. Me y-(6-methoxy-l-naphthyl)- 
bu tyrate  (IV) and C 02Me-[CH2]2-C0Cl (V) in A1C13-  
P h N 0 2 a t  < 0 ° , then a t  room tem p, for 36 hr., give a 
product which is m ethylated (loc. cit.) to  y-(6-methoxy-
5-succinoyl-l-haphthyl)butyric acid (converted by 
boiling H I into 7-hydroxy-l-keto-l : 2 : 3 : 4 -te tra
hydrophenanthrene) and y-(0-7ndhoxy-2- or -4- 
succinoyl-l-naphthyl)butyric acid, m .p. 201—202°.
(IV) and PCI5 afford the 5-C'/-ester, m.p. 76-5° [does 
not react with (V)], hydrolysed to  y-(5-chloro-6- 
melhoxy-l-naphthyl)butyricacid, m.p. 189— 190°, which 
with H 2S04-H 20  ( 3 : 1 )  a t  100° for i  hr. yields 8- 
chloro-l-keio-7-methoxy-l : 2 : 3 : 4-tetrahydrophen- 
anthrene, m.p. 219—220°. 1 : 2-C10H 8Cl-OMe, (V), 
and A1C13-P1iN 02, afford $-(D-chloro-(>-methoxy-2- 
naphthoyl)propionic acid (M ), m.p. 199—200° (Me 
ester, m.p. 156°), converted by refluxing w ith H I 
(d l-7)-AcOH and a little H 20 , for 18 hr., into ¡3-(6- 
hydroxy-2-naphthoyl)propionic acid, m.p. 235° 
(decomp.), and by boiling dil. N aO d-N aO H  into 
approx. equal amounts of 5-chloro-Q-mdhoxy-2- 
naphthoic acid (VII), m.p. 305° (boiling H I-A cO H  
gives 6 : 2-OH-C10H G-CO2H) and -2-naphthaldehyde
(VIII), m.p. 141° [2 : 4-dinitrophenylhydrazone, m.p. 
315° (decomp.)], oxidised by K M n04-N aO H  to (VII).
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(V LI), CH,(C02H)2, and C5I I 5N +  piperidine afford 
$-(5-chloro-6-methoxy-2-naphthyl)acrylic acid, m.p. 310°. 
Clemmensen reduction of (VI) gives y-(5-chloro-G- 
jiiethoxy-2-naphthyl)butyric acid, m.p. 137— 138°, con
verted by H2S 04-H 20  a t  100° into S-chloroA-kdo-l - 
methoxy-1 : 2 : 3 : 4-tetrahydrophe?ianthrene, m.p. 160— 
170°. A. T. P.

S ynthesis of 4 -k eto -6 : 1 0 -d im e th o x y -l: 2 :3  : 4 -  
tetrahydrophenanthrene. G. H a b e r la n d  and 
H. J .  S ie g e r t  (Ber., 1938, 71, [5], 2619—2622; cf. 
A., 1938, ii, 144).—3 : 7 : 2-(OH)2C10H 5-CO2H  is
converted by Me2S 04 and NaOH into 3 : 1-dimethoxy-
2-naphthoic acid, m.p. 140° (Me ester, m.p. 113°), the 
chloride (I), m.p. 88—90° (whence the amide, m.p. 
218°), of which is transformed by CH2N 2 in E t20  into 
3 : T-dimethoxy-2-diazoacetonaphthalene, m.p. 115°; in 
hot AcOII this passes into 3-keto-Q'-methoxynaphth- 
[2 ':  3'-4 : 5]-2 : 3-dihydrofuran, m.p. 172°. E t2 sodio- 
acetosuccinate and (I) in E t20  give (after hydrolysis) 
P-3 : T-dimethoxy-2-naphthoylpropionic acid (II), m.p. 
170° (Me ester, m.p. 107°), in very varying yield and 
jEt2 a-3 : 7-dimethoxy-2-naphthoyl-a.-acelylsuccinate,
m.p. 120°. 3 : 7-Dimethoxy-2-naphthoic anhydride has 
m.p. 189°. 3 : 7 -Dimethoxy-2-naphthyl M e ketone, 
m.p. 94°, and its 2 : 4-dinitrophenylhydrazone, m.p. 
209°, are described. (II) is hydrogenated (Pd-C in 
Pr^OH containing a little conc. HC1) to  y-3 : 7-di- 
methoxy-2-naphthyl-n-butyric acid, m.p. 157° (Me 
ester, m.p. 89°), cyclised by P 20 5 in boiling CfH 6 to
4-kelo - 6 : 10-dimethoxy- 1 : 2 : 3 : 4 -tetrahydrophenan- 
threne, m.p. 89° (oxime, m .p. 162°; 2 : 4-dinitrovhenyl- 
hydrazone, m.p. 102°). H . W.

O xidative degradation of m esobenzanthrone  
and of its  su bstitu tion  derivatives. G. Charrier 
(Chim. e 1’Ind., 1938, 20, 658—663).—A review, in 
which varying types of oxidation are discussed. The 
easier oxidation of the mesobenzanthrone system under 
alkaline conditions is ascribed to  oxidation a t  C<4) and 
C(6), giving a phenanthrene system known to be 
sensitive to  alkaline oxidation. E. W. W.

Sulphonation of m esobenzanthrone and som e  
of its  derivatives. R. R. P ritchard and J . L. 
Simonsen (J.C.S., 1938, 2047—2052; cf. Lauer and 
Irie, A., 1936, 1381).—Benzanthrone-7 (I) and 5% 
oleum a t 145—150° (bath) or 18% oleum (Hg cata
lyst) a t room tem p., give (mainly) the 9-sulpho-deriv- 
ative (II) [Na salt (-f2 H 20)] (cf. loc. cit.). A homo
geneous chlorobenzanthrone-7 could not be obtained 
from the  N a or K  sulphonate and PC15 a t 100° (bath). 
Crude (II) contains some 3-sulpho-derivative (III), as 
treatm ent w ith PC15 affords some 3-chlorobenz- 
anthrone-7. I t  is improbable th a t  (III) is the 
prim ary sulphonation product. The N a salt of 
(?) crude (II) with KC103-HC1 a t  95° affords 3 : 9-di- 
chloro- and (?) 9-chloro-benzanthrone; w ith N aO H - 
K O H  a t 220—230° followed by  Me2S0 4 +  anhyd. 
N a2C03 in o-CBH 4Cl2, 9 : 9'-dimeihoxydibenzanthrone 
is obtained. Oxidation (Cr0:t-A c0 H -H 20) of (II) 
affords G-sulphoanthraquinone-l-carboxylic acid (IV), 
m.p. 271—274°, decomp. >275° [(NH4)S salt (V)], 
purified through the Ba  salt (-f H 20). (V) and KC103 
in  aq. HC1 a t 95° give 6-chloroanthraqumone-l-carb- 
oxylic acid, m.p. 305—306° (Me ester, m.p. 190— 
191°). (V), freshly prepared M n02, and aq. N H 3 a t

200° give 6-aminoanlhraquinone-l-carboxylic acid, 
m.p. 247—249° (sinters a t  245°), and crude (?) 2- 
aminoanthraquinone, m.p. 295—297° (Ac derivative, 
m.p. 257—258°). (I) and 10% oleum a t  165— 170° 
give (?) benzanthrone-3 : 9-disulphonic acid; the 
N a  salt and PC16 give a  substance, m.p. 247—248°.
3-Chlorobenzanthrone and 5%  oleum a t  165— 170° 
(bath) give the 9-S03H  derivative [Na salt, oxidised 
(Cr03) to (IV)], bu t 10% oleum a t 145—150° gives the 
9 :  ?-disulphonic acid (Na sa lt; impure dichloride, 
m.p. 230—255°). 9 : 10-Dichlorobenzanthrone (VI) 
and 5%  oleum a t  165— 170° give the 3-S03H  deriv
ative [Na salt (VII), with PC15 a t 100° gives 3 : 9 : 10- 
trichlorobenzanthrone, m.p. 349—350°, also prepared 
from (VI) and  Cl2-AcOH a t  100°]. (VT) and C r03-  
AcOH give 6 : 7-dichloroanthraquinone-l-carboxylic 
acid, m.p. 275—276° (Me ester, m.p. 197— 198°), 
similarly obtained from (V II). 3-Bromobenzanthrone 
(VHI) and 5% oleum a t 125—130° give the 9-SOaH  
derivative; the  N a  salt [oxidised (Cr03) to  (IV)] and 
P B r6 a t  100° (bath) yield the sulphonyl bromide, 
which in xylene a t  155— 160° gives 3 : 9-dibromo- 
benzanthrone (IX), m.p. 255—256°, also obtained 
from (V ili)  and B r-H 20  a t 40— 100°. (IX) and 
C r03-aq . AcOH afford §-bromoanthraquinone-\-carb- 
oxylic acid, m.p. 298—299° (Me ester, m.p. 198— 
199°). 3-Nitrobenzanthrono and 5%  oleum a t  125— 
130° give the 9-sulphonic acid [the N a  salt and 
C r03-A c0 H  give (IV)]. A. T. P .

A nthanthrone and derivatives. V . O xidation  
of l'-carb oxy-lO  : ll-b en zb en zan th ron e-7 . A.
C o rb e ll in i  and F. S te f fe n o x i.  V I. A lkali fusion  
of anthanthrone. A. C o rb e ll in i  and D. C resp i 
(R. 1st. lombardo Sci. L ett. Rend., 1936, [ii], 69, 
429—438, 580—586; Chem. Zentr., 1937, i, 1420— 
1421).—V. 1 : 1 '-D inaphthyl-8 : 8'-dicarboxylic acid
(I) is converted by A c,0  a t  150—160° (bath) into 
V-carboxy-10 : ll-benzbenzanthro7ie-r! (II), m.p. 280— 
281° [Me ester (HI), m.p. 155-5— 156-5°, also obtained 
from the Me2 ester of (I) and conc. I I2S 0 4], together 

with a little anthanthrone (IV). 
H ot dil. N a0 H -N a2S20 4 converts 
(H I) into dihydroanthanthrone, 
oxidised (air) to  (IV). Distillation 
of the B a  salt of (II) with Ba(OH)2 
in N2 gives small amounts of un
identified products, m.p. 170° and 
230°, whilst the Ba salt of (I) 

similarly affords perylene and 1 : l'-dinaplithyl. Dis
tillation of the iV/ / 4 and A g  salts of ( H  yields mainly
(IV), also obtained by fusion of (n )  w ith alkali. 
Oxidation (Na2Cr20 ; , dil. H 2S 04) of (II) gives some 
hydroxyanthanthrone (V), m.p. 304° (benzoate, m.p. 
299°; M e ether, m.p. 299—300°), which when distilled 
w ith Zn dust affords anthanthrene.

VI. Fusion of (IV) w ith K 0 H -H 20 , KC103, and 
CuCl2 a t 150—250° gives a dihydroxyanthanthrone, 
decomp. >360° (dibenzoate, m.p. > 350°; Me., ether, 
m.p. >350°), which is not obtained from (V) "and is 
reduced (Zn dust) to  anthanthrene. A similar com
pound is also obtained in  the absence of oxidising 
agents. Molten alkali first reduces (IV) to  dihydro
anthanthrone [dibenzoate, m.p. 321—324° (blackens 
-310°)]. H . B.
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Enolic ethers of ketocj/clopentanopolyhydro- 
phenanthrene com pounds.—See B., 1939, 104.

(Estrogenic substances. S yn th esis of keto- 
1 : 2-ej/cIopentenophenanthrenes. J . H ocn  
(Compt. rend., 1938, 207 , 921— 923; cf. Bachmann 
and Kloetzel, A., 1938, I I , 17)1:—1 : 2-cydoPenteno- 
phenanthrene with C r03 in cold AcOH affords ~50%  
of l'-ke to -l : 2-q/cZopentenophenanthrene (cf. loc. cit.).
1-Keto-l : 2 : 3 : 4-tetrahydrophenanthrene, 
CH2Br-C02E t, and Zn-H g in C6H 6 afford E t (3 : 4- 
dihydro-l-phenanthryl)acetate, b.p. 215—220°/2 mm., 
reduced (N a-EtO H ) to  p-(l : 2 : 3 : 4-tctrahydro-l- 
phenanthryl)ethyl alcohol, b.p. 225— 230°/15 mm., 
which with PBr3 gives a bromide (I) which after con
densation w ith CH2(C02E t)2, hydrolysis, and fusion 
gives y-(l : 2 : 3 : •l-te.lrahydro-1 -phenanlhryl)buiyric 

acid, m.p. 94— 95°, dehydrogenated 
(S a t 230°) to  y-l-phenanthrylbutyric 
acid, m.p. 152°. This is cyclised by 
SnCl4 a t  110° to  3-keto-3 : 4 : 5 : 6- 
tetrahydrochrysene, m.p. 222° (phenyl- 
hydrazone, m.p. 244—246°). (I) with 
KCN affords a nitrile, hydrolysed 
to  p-(l : 2 : 3 : 4-tetrahydro-1 -phenan- 

thryl)propionic acid, m .p. 115°, cyclised w ith SnCl4 to 
1 :2  : 3 : 3a : 4 : 5-hexahydrobenzanthrone-6 (II), m.p. 
115°. J .  L. D.

K eton e fr o m  v ita m in -D 2. A. W in d a c s  and K. 
B uchholz (Z. physiol. Chem., 1938, 2 56 , 273— 276). 
—Vitamin-Z>2 (I) boiled for 12 hr. w ith COMe2, C6H 8, 
and A1(0Bu’')3 gives a non-cryst. ketone (II) (altern
ative structures suggested) [semicarbazone (III), 
C ^H ^O N ,, m.p. 218—222° (decom p.); absorption 
max. a t  293 mjx.] which has an  absorption max. a t 
265 mjx. and an  antirachitic, action on ra ts  ~300-fold 
inferior to  th a t of (I). (II) is obtained from (III) by 
treatm ent with PhC H O ; decomp, w ith boiling 
A c0H -H 2C20 4 gives, however, an isomeride [semi- 
carbazone, m.p. 225—227° (decomp.); absorption 
max. a t  —340 and 425 mu..] of (II). Reduction 
[A l(0Pr^)3 in Pr^OH] of (II) gives a poor yield of (I).

W. McC.
E xp erim en ts on the syn th esis  of substances 

related to  the stero ls . X X III. Form ation  of 
cestrone from  a d icarboxylic acid obtained by  
degradation of cestrone m eth y l ether. F. Litvan 
and R. R obinson (J.C.S., 1938, 1997—2001; cf. A., 
1938, I I , 144).—CH2Ph-CH2-COCl and KOH-free 
CH2N2 in E t20  a t —10° give a diazoketone, which in 
dioxan w ith Ag20 -a q . Na2S20 3 a t  70° (A rndt-E istert 
reaction; cf. A., 1936, 844) affords y-phenylbutyric 
acid, m.p. 49—50°. iZ-Homocamphoric acid (I) and 
H 2SO„-EtOH afford th e  E t2 ester, b.p. 128—130°/1 
mm., converted by KOH into E t H  ¿-homocamphorate
(II), m.p. 78°, b.p. 145— 147°/0-44 mm. (cf. Haller, 
A., 1889, i, 1205), better prepared from (I)-C 6H 6-  
H 2S 0 4-E t0 H  (limited amount) [the product obtained 
has m.p. 58-5—59-5°, [a]“  +57-5° in E tO H , and sub
m itted  to  the A rnd t-E istert reaction gives, after 
hydrolysis, (I)]. The chloride of (II) subm itted to 
the A rnd t-E istert reaction gives a product hydrolysed 
by excess of H B r (d 1-5) to  hydrocamphorylacetic 
acid, m.p. 137°, converted (Blanc’s Ac20  method) 
into homocamphor, m.p. 189 5— 190-5° (2 : 4-dinitro-

E (A., II.)

phenylhydrazone, m.p. 232°). 0-Methyloestrone with 
tsoamyl n itrite in BuyOH-KOBuy and N2 gives 16- 
oximino-O-methylcestrone, m.p. 161— 162° (decomp.), 
converted by PCl5-AcCl a t  room tem p, into a product, 
hydrolysed (E tO H -K O H  for 14 days with subse
quent addition of Zn dust) to O-methylcestric acid (III), 
m.p. 189—190° (mechanism discussed). Oximino- 
camphor and PC15 in AcCl give mainly the a-mono- 
nitrile of camphoric acid, m.p. 151— 152°, bu t w ith 
tsoamyl ether as solvent, the main product is the a- 
monoamide, m.p. 174— 175°. ( I l l)  and CH2N2- E t20  
give the Me2 ester, hydrolysed (aq. KOH-McOH) to 
the a-Me H  ester, which is converted (A rndt-E istert 
reaction) into O-methylhomo-oestric acid (IV) (Me2 
ester, m.p. 85°). T hew orkofB ardhan  (A., 1937,11,63) 
is fully confirmed. Hydroxymethylene-O-methyl- 
cestrone gives B ardhan’s acid, i.e., (IV), and an 
(?) isooxazole derivative. (IV) and PbCOs heated 
in a rotated tube give O-methylcestrone, demetliylated 
[H I {d l-9)-AcOH] to  cestrone. A. T. P .

Tw o derivatives of cestrone. F. B erg el and 
A. R. Todd (Biochem. J ., 1938, 32, 2145—2146).— 
CEstrone $-naphthoate, m.p. 262—264°, produces pro
longed cestrus in rats, although the onset is delayed 
longer than  with cestrone. (Estrone diethylamino- 
ethyl ether, m.p. 76—77° (hydrochloride, m.p. 190— 
191°), yields H 20-sol. salts bu t has no oestrogenic 
activity. H . G. R.

H ydroxyketo-oestrin, m .p . 258—260°, and its  
benzoate, m .p . 205—207°.—See B., 1939,104.

E xperim ents on the syn th esis  of substances  
related  to  the stero ls . X X II. S yn th esis of
x-norequilenin m eth y l ether. A. K oebner and 
R. R obinson (J.C.S., 1938, 1994— 1997 ; cf. A., 1938, 
I I , 496).—3-P-Naphthyl-A2-«/cZopentenone-2-acetic
acid and its M e ester, m.p. 100°, with H 2 and P d -  
SrC03 in MeOH at 40°, give 3-$-naphthylcydopentan- 
one-2-acetic acid (I), m.p. 132° (semicarbazone, m.p. 
217°), and its M e ester, m.p. 79— 80°, respectively.
(I) and P 20 5-H 3P 0 3 (d 1-75) (gentle heating) afford 
3' : 4-diketo-1 : 2 : 3 :  4 - tetrahydro -1 : 2 - oydopentano- 
phenanthrcne, m.p. 115° (mono-semicarbazone, m.p. 
245°, -hydrazone, m.p. 156°, and -2 : 4-dinitrophenyl- 
hydrazone, m.p. 240°), the constitution of which is 
confirmed by Clemmensen reduction to  an oil, b.p. 
200°/l mm., dehydrogenated (Pd-C a t 330°) to  ctyclo- 
pentenophenanthrene. The mixed methoxy- and 
hydroxy-naphthylci/ctopentenoneacetie acids (loc. cit.) 
afford Me 3-^-6'-methoxy- (II), m.p. 115— 116°, and 
-hydroxy-, m.p. 164— 165°, - naphthyl - A2-cy clo^enien- 
one-2-acetate, respectively, but (II) is obtained best 
by methylating the crude acids before esterification.
(II) is hydrogenated to  3-fi-6'-methoxynaphthylcyclo- 
pentanom-2-acetic acid, m.p. 146— 147° (Me ester, 
m.p. 61—62°), which gives [as for (I)] 20% of 3' : 4- 
diketo-7-methoxy-\ : 2 : 3 : 4-tetrahydro-1 : 2-cyclo- 
pentanophetianthrene, m.p. 126—127° [2 : 4-dinitro- 
phenylhydrazone, m.p. 143° (decomp.)]. The la tter is 
reduced (H2, P t-C , PdCl2, E tO H  a t room temp.) to  
3 '-keto-1 -meihoxy-l : 2 : 3 : 4-tetrahydro-l : 2-cyclo- 
pentanophenant.hrme, m .p. 116— 117° [2 : 4-dinitro- 
phenylhydrazone, m.p. 246—247° (decomp.)]. Qual. 
experiments with the CHPhl and piperonylidene 
derivatives of the la tte r support the conclusion th a t
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it  is avnorequilenin Me ether (x indicating undeter
mined stereochemical configuration). A. T. P .

isoE qu ilin -y l. H . H irsch m an n  and 0 . W in te r -  
s te in e r  (J. Biol. Chem., 1938, 126, 737—748).— 
Equilin with boiling AcOH-conc. HC1 in C 02 
yields isoequilin-A (I), m.p. 231° (incipient decomp, 
a t  227°), [a]!5 +222° in E tO H  [semicarbazone 
(+0-5H 20), decomp. 230° (tarns brown a t 180°)], the 
acetate, m.p. 95° (softens a t  83°), of which with 0 s 0 4 
in E t20 , followed by N a2S 0 3 in 20% E tO H , yields 
(?) U-cpi-A^-^-S-hydroxyequilin, m.p. 204° (decomp.). 
W ith Ac20  in  C6H 5N this gives only a  monoacetate 
(an o il); hence the new OH is probably tert. (I) is de
hydrogenated (Pd-black) to  a compound (? 14-epi- 
equilenin), C18H 180 2, m.p. 262°, [a]?,0 +160° in  E tO H , 
differing from equilenin bu t having a similar absorp
tion spectrum. From  these facts and the nature of 
the absorption spectrum of (I) and its derivatives, it  
is concluded th a t  (I) is 14-frpi-A8-9-equilin, which with 
0 s0 4 gives an osmic ester breaking down w ith the 
elimination of H 20 . (I) differs from the diol isolated
(A., 1938, I I I ,  299) from the urine of pregnant mares 
and has about one fifth of the  activ ity  of cestrono. 
All m.p. are corr. A. Li.

Steroids and sex  horm ones. XLVII. Con
densation  of cholestenone w ith  oxalic ester . L. 
R uzicka and P. A. P lattner (Helv. Chim. Acta, 
1938, 21, 1717— 1725).—Condensation of chole
stenone (I) w ith E t2C20 4 by N aO E t-E tO H  and hydro
lysis of the  product gives cholestenoneoxalic acid [(II) 
R  =  H], m.p. 150—151°, [a]D +38-6° in CHC13; this 
gives a  dark red colour w ith FeCl3 and a t  250°/vac. 
gives (I) in 95% yield. Analogously the non-cryst. 
Me and E t esters give a  large proportion of (I) when 
heated. W ith N2H4,II20  in AcOH (II) yields A4’- 
choleste.no-2' : 3'-4 : 5-pyrazole-3-carboxylic acid, m.p. 
273-274° (decomp.) (non-cryst. M e  ester). (II) is

hi(ii.) (in .)
transformed by H B r in boiling AcOH into chole- 
stenoneoxalolactone (III), m.p. 202° (decomp.), [a]D 
—177° in CHC13, which is readily autoxidised, does 
not give a colour w ith FeCl3 in E tO H  or E t20 , is 
completely decomposed when heated, and yields with 
CH2N2 a Me ether, m.p. 137— 138°, [a]D —214° in 
CHC13. Hydrogenation (Pd-sponge in E t20 ) of (II) 
and treatm ent of the  product with H Br-AcOH gives 
dihydrocholestenoneoxalolactone, m .p. 200° (decomp.), 
[a]D +15-4° in CHC13 (Me ether, m.p. 137— 138°; 
Ac  derivative). ( I l l)  is hydrogenated (Pd-sponge in 
E t20 ) to  tetrahydrocholestenoneoxalolactone, m .p. 242° 
(decomp.), [a]D —45-8° in CHC13 [Me ether, m .p. 133°; 
acetate, m.p. 183° (decomp.)], oxidised to  the  acid, 
C27H 460 4, obtained by W indaus and Uibrig (A., 1914, 
i, 1066) from cholestanol. (II) and B r react in CHC13 
to  a  colourless, non-cryst. product transformed by 
H Br-AcOH into the  bromolactone, C2gH41O^Br, m.p. 
194° (decomp.) [pyridinium  compound, 
m.p. 155 (decomp.)], also obtained by the direct 
bromination of (111). H . W.

C 0=R 'C0°h C

17-A lly ltestosteron e and its  transform ation  
products. A. B u t e n a n d t  and D. P eters (Ber., 
1938, 71, [B], 2688—2695).—Dehydroandrosterone 
acetate is converted by Mg and CH2!CH-CH2Br in 
E t20  into 17-allyl-A®-androstene-3 f 17-diol, m.p. 
151°, [a]|° -4 2 -2 °  in E tO H  (3-monoacetate, m.p. 154°), 
transform ed by Al(OPr^)3 and cycZohexanone in boil
ing PhMe into 17-allyltestosterone (I) (+0-5H 20 ), m.p. 
105— 107-5° or 93° [oxime (+0-5H 20 ), m.p. 144—’ 
146°]. This is dehydrated  by P0C13 in boiling CSH 5N 
to  the triene-ketone (II), m.p. 172— 174° (semicarbazone, 
m.p. > 365°; darkens slightly ~250°), oxidised by 
0 s 0 4 in  E t20  to  the corresponding tetrahydroxy-ketone,

Me c h -c h :c h ,

Û  '

(II).
m.p. 237-5°. (I) is similarly oxidised to  the  trihydroxy- 
ketone (III), m.p. 224—225°, [a]?,0 +53-9°, or m.p. 
198° (also in a labile form, m.p. 168°), [x]„ +48-3° 
(the forms differ from one another only in the steric 
arrangem ent around the new asymmetric C*). The 
first form gives a CPh3 ether, m.p. 197-5°, whereas the 

second form does n o t; the 
ether is oxidised [Al(OPr^)3 

-OH and q/cZohexanone in  PhMe] 
to  A4-androstene-3:17-dione. 
Oxidation of either form of 
(III) by Pb(OAc)4 in C6H 6 
with complete exclusion of 
air leads to the aldehyde (IV), 

m.p. 142— 143° [dioxime (+ 1 H 20), m.p. 141° (decomp.) 
and 208—210° (decomp.) after re-solidifying a t  about 
175— 185°]; if air is not excluded the corresponding 
acid, m.p. 162° (decomp.), is obtained. H. W.

B ioch em ica l transform ation  of dehydroandro
sterone in to  testosteron e.—See A., 1939, I I I ,  55.

S teroid s and se x  h orm ones. XLVIII. Con
version  of 17-acetylenylandrostene derivatives  
in to  pregnenone derivatives. P reparation of 
17-hydr oxyprogester on e. L. R u z ick a  and H. F . 
M e ld a ii l  (Helv. Chim. Acta, 1938, 21, 1760—1770; 
ef. A., 1938, I I ,  413).—Addition of 3-irans-17(a)-di- 
hydroxy-17-acetylenyl-A5-androstene, its  3-acetate 
(I), or diacetate followed by BF3- E t20  to  HgO in 
anhyd. Ac0H~Ac20  gives 3-trans-17(a)-a!i<ice<oxy-As- 
pregnen-20-one (II), m.p. 190— 192°, [a]}« —54° in 
dioxan. (II) does no t react with N H 2OH or Girard 
reagent T ; it is hydrolysed (KOH-MeOH) to  3- 
tTcLns-ll(ct)-dihydroxy-As-pregnen-20-onc, m.p. 275— 
277°, [a]i8 —110° in dioxan [oxime, m.p. 243—244° 
(decomp.)], converted by Ac20  in CSH 6N  a t room 
tem p, into the  3-acetate, m.p. 270—272°, which could 
not be acetylated further. (I) is transform ed by 
BzCl in C5H 5N a t  100° into 17(a)-benzoyloxy-3-tTans- 
acetoxy-17-acetyle.nyl-As-androstene, m.p. 209—211°, 
converted by H g0-A c0H -A c20 -B F 3~E t20  a t  room 
temp, into n(a)-benzoyloxy-3-tT&ns-acetoxy-Ai -pregnen- 
20-one, m .p. 217—217-5°. P artia l hydrolysis (K2C03-~
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MeOH a t room temp.) of (II) and subsequent oxidation 
(Oppenauer) gives 17-acetoxyprogesterone, m .p. 198— 
200°, [a]„8 +68-5° in dioxan, hydrolysed to  17-hydroxy- 
progesterone, m.p. 284—288°, [a]i8 + 54° in dioxan 
(oxime, m.p. 268—270°), also obtained (HgO-AcOH- 
Ac20 -B F 3- E t20  followed by hydrolysis) from 17(a)- 
acetylenyltestosterone (acetate, m.p. 167— 168°). 
Hydrogenation (P t0 2 in  AcOH a t  room temp.) of (II) 
gives ( 1) ?>-tTñ.nñ-\l(a)-diacMoxypregnan-2Q-one, m.p.
225-5—227°, [a]“  —4° in dioxan, which does not give 
a yellow colour w ith C(N02)4. H . W.

C onstituents of the adrenal g land. XXI. 
C onstitution of the su b stan ces It and S. T. 
R eic h stein  (Helv. Chim. Acta, 1938, 21, 1490— 
1497; cf. A., 1938, II, 498).—Substance B  is (I) since 
it is oxidised by C r03 in AcOH a t  room temp, to  3 : 11- 
diketoaKósetiocholanic acid and its diacetate, m.p.
172—173° (corr.), is oxidised to  the diacetate of com
pound N . Substance S, obtained by cautious hydro
lysis of its acetato (loe. cit.) with K H C 03 in aq.

CO-CH2-OH 
OH

C(17) and the main difference between J  and 0  is 
due to  the different spatial arrangem ent of OH a t

182-5° (corr.), [a]» 
carbazone, m.p. 255—

OH
-COMe

be the Ac2 derivative of a 
compound, C^H^Og. T

''(20)- H . W.

(II.)
MeOH a t  room tem p., has m.p. '—210° (corr. ; slight 
decomp.) greatly dependent on the ra te  of heating 
and the degree of previous tritu ration . I t  is strongly 
reducing and shows in  the  ultra-violet absorption 
spectrum th e  bands typical of a(3-unsaturated ketones. 
Oxidation of i t  w ith C r03 in  AcOH a t room temp, 
yields A4-androstene-3 : 17-dione. S  is therefore
(II) if  the possibility of the presence of the  group 
'C(OH)-CH(OH)-CHO is disregarded. The sole un
certainty is the configuration a t  C(17). H . W.

C onstituents of the adrenal g land . XXII. 
C onstitution of substance L. T. R eichstein  and 
K. Gâtzi (Helv. Chim. Acta, 1938, 21 , 1497— 1505; 
cf. A., 1936, 1382).—Substance L, m.p. 264— 266° 
(corr.), [ajÿ + 3 0 -6 °± 3 °  in abs. E tO H , as obtained 
by various enrichment processes, is best purified by 
taking advantage of its sparing solubility in boiling 
C6H 6 and then  through the  acetate. Ac20  and 
C5H 5N a t  room tem p, transform  crude L  in to  the  
¿-acetate, m.p. 191— 192° (corr.), [a]̂ 1 + 1 4 -8 °± 2 °  
in COMe2, which appears to  be a m ixture of Acx and 
Ac2 derivatives, and a second acetate, m.p. 182—  

+ 1 9 -3 °± 2 °  in  C0Me2 [semi- 
-259° (corr.)], which appears to

[Interaction of] phenols and su lph ites. (Ml l e .) 
Y. G abkeatj (Ann. Chim., 1938, [xi], 10, 485—558).— 
Mainly a comprehensive account of work already 
reported (A., 1935, 245, 348; 1936 ,337 ,721 ; 1937, 
II , 66, 251, 338; 1938, I I , 96, 136, 237).—When 
quinol (0-2 mol.) is shaken in air with aq. S 0 2 (1 mol.), 
N H 3 or N H 2Alk (3 mols.), and Cu(OH)2 (0-05 mol.) 
(indlspensible for good yields), thero are obtained
2 : 5-diamino-l : 4-benzoquinone-3- and -3 : 6-di- 
sulphonic acids and 2(or 5)-amino-5 (or 2 )-hydroxy-l: 4- 
benzoquinone-4-imine-3- and -3 : 6-di-sulphonic acids 
(or their alkylamino-homologues), the  nature of the 
product(s) depending mainly on the nature of the base, 
but in  some cases also on the conditions. Occurrence 
of hydrolysis of the S 03H  by AcOH or dil. HC1 
depends rem arkably on the nature of the  basic 
substituents. The following appear new. 2 : 5-Di-n- 
butyl-, m.p. 160°, -diisobutyl-, m.p. 197°, -di-n-amyl-, 
m.p. 143°, and -diisoamyl-amino-1 : 4-benzoquinone, 
m.p. 170°. Diisobutylammonium  2 : 5-diisobutyl-, di-
xi-amylammonium 2 : 5-di-n-amyl-, and diisoamyl- 
ammonium  2 : B-diisoamyl-amino-1 : 4-benzoquinone-
3 : G-disulphonate. fi-Hydroxyethylammonium (12 : 5-) 
di-($-hydroxyethylamino)-l : 4-benzoquinone-3-sulphon-
ate, + 2 H 20 . R. S. C.

does not reduce AgaO solu
tion and does no t give the 
absorption bands typical of 
ap-unsaturated ketones. I t  
is oxidised by C r03 in 
AcOH a t  room temp. to 

a substance (I), m.p. 270—272° (corr.), and andro- 
stane-3 : 17-dione. Reduction (Raney Ni) of L  gives 
a m ixture of two stereoisomeric triols readily separated 
through their diacetates and recognised as substances 
J  and O. L  is therefore (I) w ith CO —CH-OH. L, 
J ,  and O have therefore the same configuration a t 

E* (A., II.)

A ction  of diazonium  com pounds on 2-hydroxy- 
1 : 4-naphthaquinone. O. N eunh o effer  and J . 
W eisb (Ber., 1938, 71, [B], 2703—2707).—In  AcOH
2-hydroxy-l : 4-naphthaquinone (I) couples with 
diazo-compounds exclusively to  azo-dyes, whereas in 
alkaline solution N 2 is eliminated with production 
of an arylated hydroxynaphthaquinone. Addition 
of o-C6H 4Me-N2Cl to a  solution of (I) in 5%  KOH a t 
45° gives 2-hydroxy-3-o-tolyl-l : 4-naphthaquinone, 
m.p. 127° (monoacetate, m.p. 76°), converted by heat
ing with Zn dust and Ac20  containing a  trace of 
H 2S 0 4 into 1 : 2 : 4-triacetoxy-3-o-tolylnaphthalene, 
m.p. 132°. The following compounds are obtained 
analogously : 2-hydroxy-3-phenyl-l : 4-naphthaquin- 
one m .p / 146°, and 1 : 2 : 4-triacetoxy-3-phenyl- 
naphthalene, m.p. 168°; 2-hydroxy-3-p-lolyl-\ : 4- 
naphthaquinone, m.p. 168° (acetate, m.p. 138— 139°), 
and 1 : 2 : 4-triacetoxy-3-p-tolylnaphthalene, m.p. 
188° ; 2-hydroxy-3-$-naphthyl-\ : 4 naphthoquinone, 
m.p. 195° (monoacetate, m.p. 156°); 2-hydroxy-3- 
■p-anisyl-l: 4-naphthaquinone, m.p. 127°, and its 
acetate, m.p. 121-5°; 2-hydroxy-3-o-carboxtyphenyl- 
1 : 4-naphthaquinone, m.p. 248°, and the correspond
ing lactone, C17H a0 4, m.p. 253° (decomp.); 2-hydroxy-
3-n-carboxyphenyl-l : 4-naphthaquinone, m.p. 288° 
[monoacetate (+0-5H 20 )]; the K  salt (+0-5H 20 ) of
2-hydroxy-3-y-sulphophenyl-l : 4-naphthaquinone.

H. W.
Structure of gossyp ol. XVI. R eduction pro

ducts of gossypolone tetram eth yl ether and  
gossypolon ic acid tetram eth yl ether. XVII. 
N itration  of gossyp ol h exam ethyl ether, g o ssy 
polone tetram eth yl ether, and gossypolon ic acid  
tetram ethyl ether. R. A dams, T. A. Geissman , and 
R . C. Morris. XVIII. Syn th esis of 3 : 4-di- 
m ethoxy-5-isopropylaniline . R . A dams, M. H u n t ,
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(A c2 derivative, m.p. 86°), and a (2V7/2)2-derivative, 
m.p. 75°, respectively. M.p. (all parts) are corr.

R . S. C.
P olym erisa tion  p rocesses. C ondensation of 

1 : 4-naphthaquinone to triphthalylbenzene by 
pyridine. R . Pum m erer, A. L u ttr in g h a u s , R. 
P i c k , A. P f a f f ,  G. R ie g e lb a u e r , and E. R osen- 
h a tter  (Ber., 1938, 71, [5], 2569—2583; cf. A., 1938, 
I I ,  65).—The yellow condensation product from 
1 : 4-naphthaquinone (loc. cit.; G.P. 350,783) is not 
dinaphthylenediquinone bu t triphthalylbenzene (I). 
I t  is converted by the successive action of N aO H - 
N a2S20 4 and o-CrH4Cl-COCl into hexahydrotriphthalyl- 
benzene hcxa-o-chlorobenzoate (II), m.p. 240—242° 
(decomp.) after softening a t  180°. The green anhydro- 
quinhydrone of (I) is (III) or (IV) since i t  yields a 
diacetate, m.p. 325° (decomp.), a di-o-chlorobenzoate, 
m .p. 317°, and is converted by N a3S20 4-N a 0 H  
followed by o-CfHjCl-COCl into the tetra-o-chloro- 
benzoate, m.p. 325—330° after softening, of the di- 
hydroanhydroquinhydrone. (I) is reduced by  Zn 
dust a t incipient redness to  the  hydrocarbon (V), 
C30H 18, m.p. 392° (corr.), also obtained similarly or

KOH (III) is hydrolysed, oxidised, and then degraded. 
Prep, of gossypol Me« ether (VI) is improved.

X V II. W ith HNOs (d 1-5) a t  - 5 °  (VI) or (II) 
suffers replacement of P r8 by N 0 2, giving the compound 
[ (VII) R  =  CH.O], decomp. 257—262° (darkens 
220°) (dianil, darkens a t  ~ 210°, chars a t 
W ith H N 03 (d 1-5) (I) gives similarly the aciu, LV, jj., 
R  — C02Hj, darkens 260—270° (begins a t  ~220°), 
m.p. >320° (block), also obtained from [(VII) R  =  
CHO] by H N 0 3.

X V III. 3 : 4 : 5 : l-(OMe)2C6H 2Pr^-NH2 is syn
thesised. I ts  identity  with the base obtained by 
degradation of gossypol (loc. cit.) proves the presence 
of P r3, the position of the OH relative thereto, and 
thus, in conjunction with other evidence, the 1-, 5-,
6-, 7-, and 8-substituents. Dry o-OMe• CGH 4■ 0 Na and 
C 02a t  115° give 33% of 3 : 2 : l-0Me-C6H 3(0H )-C 02H, 
m.p. 150°, the Me ester, m.p. 61° (lit., 63°), b.p. 134—  
136°/2 mm., of which "with MgMeCl gives 2-hydroxy-Z- 
metlxoxyphenyldimethylcarbinol, m.p. 126°, dehydrated 
a t 195—200° to  2-hydroxy-Z-methoxy\sopropenyl- 
benzene, b.p. 122— 124°/14 mm. H 2-R aney  Ni in 
95% E tO H  a t  2—3 atm . then gives 2-hydroxy-Z- 
methoxykopropylbenzene, b.p. 123— 125°/8 mm., con
verted (Me2SÔ4) into 2 : 3-dimethoxyisopropylbenzene, 
b.p. 119— 121°/24 mm., which w ith HNOa (d 1-5) in 
AcOH yields the 5-NOr , m.p. 53°, or (N0.2).2- 
derivative, m.p. 106°, and thence (H.2, Raney Ni, 
EtOH) 3 ; 4-dimethoxy-5~\soprapylaniline, m.p. 75°

by use of 48% H I a t  200° from (III) or (IV). (I) is 
oxidised by 91% H N 03 a t 130° to  mellitic acid. (I) is 
transform ed by N a0H ~N a2S20 4 and treatm ent of the 
product by  air into a red substance, oxidised (65% 
IIX 0 3 a t  i 60—165°) to  o-C6H 4(C02H)2.

The constitution of (V) as tri-2 : 3-naplithylene 
is confirmed by the determ ination of its  mol. wt. in 
boiling P hC l; its picrate (cf. loc. cit.) therefore has its 
components in the ratio  1 : 1 ,  no t 3 : 2 . The mol. 
wt. of (II) has been determined similarly. The 
substance obtained by reduction of (I) with H I and 
red P  is identified as tetracosihydrolrinaphthylene, 
m.p. 360—362° after softening.

The "trip h th a ly lb en zen e” of Scholl et al. (A., 
1937, I I , 34), obtained in minimal yield by heating 
2 : 3-dichloro-l : 4-naphthaquinone with Cu powder, 
is very probably di-2-naphihdquinonylnaphthaquinone. 
Reductive acetylation appears to  give the tetra
acetate, m.p. 325° (decomp.), of a  H 4-derivative.

H . W.
P reparation  and properties of pure ionene.

A. Müller (J. pr. Chem., 1938, [ii], 151 , 249—250).— 
Ionene, b.p. 238—239°/730 mm., is obtained pure by 
threefold treatm ent of a-ionone with N a and I  followed 
by distillation over N a under atm . pressure. In  
contrast with ß-ionone it  does not give an  intensely- 
coloured condensation product w ith the  usual p- 
NMe2-C6H 4-CHO reagent bu t yields a  yellow-red to 
Bordeaux-red colour if  the  [H3P 0 4] is increased.

H . W .

and R. C. Morris (J. Amer. Chem. Soc., 1938, 
60, 2967—2970, 2970—2972, 2972—2974).— XVI. 
The quinone structure of gossypolonic acid Me4 
ether (I) and gossypolone Me4 ether (II) (A., 1938, 
II , 452) is proved by reduction. W ith Zn dust in 
boiling AcOH (I) gives hydroxygossylolactone Mei  
ether (III), m.p. 320° (block), and in  Ac20  its A c2 
derivative, m.p. 231—233°, also obtained from (III) 
by Ac20 -C 5H 5N. W ith Me2S04 in KOH-M eOH
(III) gives its J /e 2 [hydroxygossylolactone Me*} ether, 
m.p. 273—274°, hydrolysed by warm KOH-M eOH in 
presence of a little  Zn dust to  methoxygossylic acid Mei 
ether (IV), m.p. 250° (preheated bath), which is re
converted into the lactone a t the  m .p. or by warm 
Ac20 . Reduction of (II) is difficult owing to  the

instability of the  product, bu t N a2S20 4 in hot abs. 
E tO H , followed by Ac20 -C 5H 5N, gives the  acetal 
[(V) R  =  E t], m .p. 264—265°, and in  MeOH the  
compound, [(V) R  =  Me], m.p. 266—267°, is formed. 
Cr03 oxidises [(V) R  =  Me or E t] to  (II). In  MeOH-
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Preparation  of A -m ethylm enthylam m es by a 
new  m ethod  of A7-alkylation . J . R ead  and J . A. 
Hendry  (Ber., 1938,71, [B], 2544—2552).—Reactions 
follow the scheme : N H 2R  +  CH,Cl,C 02E t -> 
NHR-CH2-C02E t -» NHR-CH2-C02H  -> NHRMe +  
C02. sec. Amines can be used similarly. Thus l- 
menthylaminoacetic acid gives ~N-methyl-\-menthyl- 
amine (I), b.p. 87°/12 mm., [«]{/ —78-27° (homo- 
geneous), [a]},7 —69-2° in CHC13 (hydrochloride, m.p. 
168°, [a]L7 -5 2 -7 5 °  in  H 20 ; Bz, m.p. 65°, [«]{? -3 2 -4 °  
in CHC13, and p-CrILxM e,S02, m.p. 61°, [a]i/ —37-5° 
in CHClo, derivatives; 'N-methyl-l-menthylnitrosoamine, 
m.p. 30-5°, [a]},7 -3 9 -5 °  in CHCI3, -5 4 -0 °  in C6H 6), 
with some 2 : 5-diketo-l : 4-di-l-menthylpiperazine, m.p.
201—202° (decomp.), [a]”  -106 -3° in  CHC13. (I) is 
transformed by CH2Cl-C02E t and subsequent hyclro- 
lysis into 1-menthylmethyiaminoacetic acid ( +  lH 20 ), 
m.p. 148°, [a]”  —51-5° in H 20 , whence 1 -menthyl- 
dimethylamine (II), b.p. 90-5°/10 mm., [a]”  —60-50° 
(homogeneous), [a]„ —59-7° in CHC13 [platinichloride, 
m.p. 205—206° (decomp.)]. /-M enthyltrimethyl- 
ammonium iodide, m.p. 190° (decomp.), [a]”  —39-3° 
in H 20 , passes a t  190°/atm. pressure into (II) and 
menthene, [a]y +75-24° (homogeneous); when treated 
with Ag20  and distilled a t 165—170°/10 mm., the 
products"are (II) and a mentliene, b.p. 56°/10 mm., 
otjj +107-34°( i=  1; homogeneous), [a]i7+  131-7° (homo
geneous), [a]i? +149-7° in  abs. EtOHy +149-2° in 
E t20 . E t neomenthylaminoacetate is hydrolysed to  
d-neomenthylaminoacetic acid, m.p. 182°, [a]},7 +28-1° 
in  H 20 , +32-2° in  abs. E tO H , which passes when 
heated into 2 : 5-diketo-l : 4-di-d-neomenthylpiper- 
azine, m.p. 63°, j>]£,7 +43-9° in CHC13 (hydrochloride, 
m.p. 242°, [«]£ +42-9° in  CHC13), and TX-methyl-d- 
neomenthylamine, b.p. 87°/12 mm., [a]”  +20-44° 
(homogeneous), +26-4° in CHC13 (hydrochloride, m.p. 
196°, [a]!7 +16-7° in  H 20 ; Bz, m .p. 67°, [a]}7 +5-7° 
in CHC13, and p -G&H xMe-SOv  m.p. 49°, [« $  +1S-50 
in CHCL, derivatives; 'N-methyl-d-neomenthylnitroso- 
amine, m.p. 62°, [a]J,7 +19-9° in CHC13). JZ-MetKyl- 
d-neomenthylaminoacetic acid, m.p. 98° or (+ 2 H ,0 )  
m.p. 55°, [a]”  +28-5° in H„0, passes a t 200° into 
C02, NHMe2, ¿-A3-menthene," b.p. 70°/15 mm., [<x]i? 
+ 102-2° (homogeneous), and d-nemnenthyldimelhyl- 
amine, b.p. 93°/12 mm., [a]i7 +42-69° (homogeneous), 
+40-7° in CHC13 [platinichloride, m.p. 196° (decomp.); 
hydrochloride, [a]”  +15-3° in  H 20]. d-Neomenthyl- 
irimcthylammonium iodide, m.p. 160-5° (decomp.), 
[a]c — 19-5° in H 20  (corresponding tri-iodide, m.p. 
107°), passes a t  155— 160°/20 mm. into NMe3, H I, 
and d-A3-menthene, b.p. 59°/10 mm., a],0 +80-66° 
(I =  1 ; homogeneous). The cryst., very hygroscopic 
d-neomenthnltrimethylaminoniurn hydroxide is con
verted a t 150— 160°/15 mm. or a t 175—180°/atm . 
pressure into H 20 , NMe3, and rf-A3-menthene, b.p. 
57°/10 mm., [a]^ +112-9° (homogeneous), [a]?,0 
+  108-5° in  abs. E tO H , +112-9° in E t20 . N H 2P h Js  
converted into anilinoacetic acid, m.p. 126— 127°, 
which, a t 200°, gives mainly 2 : 5-diketo-l : 4- 
diphenylpiperazine, m.p. 263°, with a smaller pro
portion of NHPhMe. XPhMe-CH,-C02H readily 
decomposes when heated into NPhMe2 and C 02. 
Addition of N a2C03, NaOAc, C5H 5N, quinoline, or 
NPhMe2 to the mixture of CH2Cl*C02E t and amine (to 
absorb the liberated HC1) is disadvantageous. H. W.

I-M enthyl d ialkylbetaine acetates. (Mme.) Y. 
R ighetti (Bull. Soc. chim., 1938, [v],'5 , 1463— 1472; 
cf. (Mme.) Guaisnet-Pilaud, A., 1936, 196).— 1- 
Menthyl-dimethylamino-, (I), b.p. 140-5—141°/14— 
15 mm., -methylethylamino- (II), b.p. 151— 155°/17 
mm., -methylpropylamino- (III), b.p. 166°/20mm., and 
-dipropylamino-, b.p. 172-5— 173-5°/13 mm., -acetate. 
are prepared from Z-menthyl bromoacetate (IV) and 
the corresponding amine in E t20 . (I) and (IV) afford 
bis-(\-menthyl acelate)dimethylammonium bromide,
N(CH2-CO2C10H ln)2Me2Br, in a form converted a t 80° 
or slowly by H 20  into a  form, m.p. 127— 128° 
(decomp.) ; each with Ag20 - E t0 H  gives the belaine,
C O < g ^ > N R R '-C H 2-CO2C10H 19 [(A), R  =  R ' == Me]
(+ 3 H 20 , lost a t  100°); anhyd., m.p. 198—199° 
(decomp.), [a]},8 —50-43° in EtO H . The cryst. quater
nary bromides from Z-menthyl-diethyl- and -dipropyl- 
aminoacetates and (IV)-Ag20  give the correspond
ing betaines. The stable quaternary bromide from (II) 
and (IV), or from (II) and CH2Br-C02E t (in this case 
a little inactive Ag salt of the betaine is isolated), or 
from (IV) and E t m ethylethylaminoacetate, give 
betaines [(.4) ; R  =  Me, R ' =  E t], a monohydrate, 
m.p. 162° (V), [a]D —42-4° in E tO H , and a geometrical 
isomeride in anhyd. form (VI), m.p. 175°, [a]D —50° 
in EtO H . (VI) and dil. HCl-Ag20  give (V). The 
stable quaternary bromides from (III) or the benzyl- 
methyl analogue, with (IV), give betaines with 
difficulty. A. T. P.

M ixed eth y l i-m enthyl d ilactylates [oxidodi- 
aa'-propionic acid  derivatives] ; attem pt to  
prepare an optically  active d iester. M. Godchot 
and P. Vièles (Bull. Soc. chim., 1938, [v], 5, 1535— 
1539; cf. A., 1932, 253; 1935, 474).—CHMeBr-COBr 
and Z-menthol in E t20  give \-menthyl (d +  l-)a- 
bromopropionate, b.p. 156— 160°/15 mm., which with 
(d +  l-)Et lactate, a5408 —0-04°, gives a m ixture, b.p.
134— 138°/20 mm., [«$„, -1 1 -2 ° , of (d +  1-) and 
(i-)dilactyiates of E t and Z-menthyl, hydrolysed, with 
isomérisation of latter, by excess of N aO H -E tO ll to 
a N a2 dilactylate, a 0°. A. T. P.

Terpene ethers.—See B., 1939,18.
A ddition reactions to conjugated sy stem s. 

(3-Phellandrene and m ale ic  anhydride. N. F.
Goodway and T. F . W est (J.C.S., 1938, 2028—2031). 
—Pure Z-p-phellandrene and maleic anhydride (I) give 
a resinous product, containing a small quantity  of 
add uct identical with th a t obtained from Z-a-phellan- 
drene. The available evidence indicates th a t the Z- 
p-phellandrene-(I) adduct is derived from |3-phellan- 
drene and (I) by therm al decomp, of the prim ary 
resinous product. The bearing of this result on the 
stereochemistry of more complex structures is 
discussed. F . R . S.

Thujone ser ies. I. Thujones and som e thujyl 
alcohols and th u jy lam in es . A. G. S hort and J . 
R ead (J.C.S., 1938, 2016— 2021).—The stereochemical 
relationship of the so-called “ a-thujone ” of th u ja  oil 
to  “ (i-thujone ” of tansy  oil is sim ilar to  th a t of Z- to 
¿-¿so-menthone. Z-Thujone, obtained by oxidation 
(Cr03) of Z-thujyl alcohol, has b.p. 74-5 /9 mm., aj? 
— 19-94° (I =  1), and forms a 2 : 4-dinitrophenyl-
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kydrazone, m.p. 117°, [a]“  +44-0° in  CHC13. d-iso- 
Thujone, similarly prepared from d-i'sothujyl alcohol, 
has b.p. 76°/10 mm., [a]» +72-46°, and gives a 2 : 4 -  
dinitrophenylhydrazone, m.p. 116°, [a]],8 +161° in 
CHClj. In  presence of N aO E t-E tO H , the  isomerides 
undergo interconversion, the equilibrium m ixture 
containing 35% of Z-thujone. Hydrogenation of 
“ a- ” or “ p-thujone ” in  C8H 12 with a catalyst yields 
1 -thujyl alcohol, m.p. 66— 67°, [a]i? —20-5° in  MeOH 
(p-nitrobenzoate, m.p. 101°, [ajj? —32-25° in CHC13; 
3 : 5-dinitrobenzoate, m.p. 106°, [<x]£,° -2 4 -5 °  in  CHC13). 
Reduction of “ a- ” or “ p-thujone ” with N a-E tO H  
gives d-isothujylalcohol, b.p. 103°/16 mm., +106-70° 
(3 : 5-dinitrobenzoate, m .p. 92°, [a]{J +96-75° in  CHC13; 
p -nitrobanzoate, m.p . 78°, [a]“  +107-0° in  CHC13). 
Crude Z-thujone oxime is reduced (N a-EtO H ) to  l- 
thujylam ine, b.p. 81-5°/15-5 mm., a”  —24-32° 
[hydrochloride, m.p. 248—249° (decomp.), [aJJ? 
— 15-75° in H.jO; p -nitrobenzoyl, m .p. 146-5°, [a]“  
—51-25° in  CHC13, and salicylidene derivatives, m.p. 
66°, [a]u —7-03° in CHC13; \-thujyltrimethylammonium  
iodide, m.p. 269° (decomp.), [«]&'15 -3 0 -7 5 ° in CHC13; 
picrate of iV-dimethyl-Z-thujylamine, m.p. 137— 138°, 
[«]* —40-5° in  CHC13]. Similarly d-isothujylamine 
has b.p. 75-5°/ll mm., a”  +94-82°, and forms 
benzoyl, m.p. 131-5°, [a]™ +90-5° in CHC13 and p- 
nilrobenzoyl derivatives, m.p. 147°, [a]]/ +77-0° in 
CHC13, d-isothujyltrimelhylatnmonium iodide, m.p. 260° 
(decomp.), [a]“  +47-0° in CHCL, and the platini- 
chloride of AT-dimcthyl-(Z-i'sothujylamine, m.p. 173— 
174° (decomp.). A m ixture of dithujylamines, b.p.
181—182°/9 mm., a],4 +23-5°, is obtained from “ a- 
thujone ” and H C 02NH4, followed by MeOII-HCl. 
A similar m ixture of dimcndiylamines, b.p. 176°/10 
mm., -9 -9 6 ° , is obtained from Z-menthone and
h c o 2n h 4. f .  r .  s .

Triterpene group. IV. T riterpene alcohols  
of T a ra x a cu m  root. S . B u r r o w s  and J . C. E. 
S im p so n  (J.C.S., 1938,2042—2047).—A120 3 adsorption 
of the non-saponifiable m atter of the  root shows the 
complexity of the  m ixture. The “ hom otaraxasterol ” 
of Power and Browning (J.C.S., 1912, 101, 2411) is a 
mixture. Seven compounds have been isolated : 
taraxasterol (p-nitrobenzoate, m.p. 277—278°, [a]”  
+98-3°) is a chemical individual, and is oxidised 
(CrOj-AcOH) to  a product, C30H4SO, m.p. 175— 176°, 
[“]d "+109-5°; S-amyrin, isolated as the  acetate; 
stigm asterol; P-sitosterol; taraxol, CggH^Oj, m.p. 
>360°, [a]i> +78-6° [acetate, m.p. 299—301° (decomp.),
[a]^ +93-9°; oxide acetate, m .p. 294—297°; oxide, 
m.p. 261—261-5°]; taraxerol, C30H B0O, m.p. 269— 
271° (benzoate, m.p. 282—284°, [a]”  +35-0°; acetate, 
m .p. 296—297°, [a]“  +8-4°); and ^-taraxasterol, m.p.
198—200°, [a]c +47-1° (benzoate, m .p. 274—276°, 
[aft1 +72-3°; acetate, m.p. 234^-235-5°, [d§? +53-2°). 
The physical consts. of taraxasterol, the three new 
alcohols, and their derivatives indicate their probable 
triterpenoid nature. All rotations are in CHC13.

F . R . S.
Structure of triterpenes. L. R u z ic k a  and W. J. 

SMiTH(Chem.andInd., 1938,1210—1211).—The hydro
carbon, m.p. 128— 129° (picrate, m.p. 167— 168°; 
quinone, m.p. 207—208°; quinoxaline derivative, 
m.p. 182—183°), obtained from hederagenin or

basseol by Se, is shown by synthesis (not detailed) to 
be 1 : 2 :  6-trim ethylphenanthrene. This confirms 
Ruzicka’s structure for basseol (A., 1934, 530) and is 
in line w ith various formulae proposed for p-amyrin.

R. S. C.
L ignin . X IX . D erivatives of p ine lig n in  con

ta in in g  m ercury  and iod ine. K. F r e u d e n b e r g  
and H . F . Mu l le r  (Ber., 1938,71, [5], 2500—2504).— 
In  reply to  the  criticism of H ilpert et al. (A., 1937, II , 
205) on the  work of Freudenberg et al. (A., 1931, 
1278), the m ercuration of methyl-lignin (I) has been 
effected w ith addition of AcOH during the  boiling 
and with washing of the products w ith the acid. The 
observation th a t a  lim iting val. for the  entering H g is 
attained and cannot be exceeded is proof th a t there is 
a true reaction between (I) and Hg(OAc)2. Contrary 
to  H ilpert, the  differences in  the  reactiv ity  of the  
m etal in the  H g compounds of (I), vanillin, and 
homoveratrole are not such as to  justify  the assumption 
th a t it  is in different types of union. Observations on 
the iodo-compounds, readily obtained from the H g 
compound by I -K I , show th a t H g is contained in 
large am ount in  (I) and th a t the reaction is concerned 
with substituents in  C6H 6 nuclei; I  is retained with a 
firmness which with infrequent exceptions is found 
only in  derivatives of P h i. H . W.

C hlorine-sodium  su lphite reaction of w oody  
t issu es  and the constitution  of hardw ood lign in .
—See A., 1939, H I, 217.

M ethylation  of u rso lic  acid. H . M. Sell  and 
R. E. K rem ers  (J. Biol. C hem .,1938, 126, 501— 
503; of. Jacobs et al., A ., 1931, 1154).—Pure ursolic 
acid with CH2N2 or Me2S 04, or Ag ursolate with Mel, 
gives (good yield) only one Me ester, m.p. 170— 171°.

A. Li.
E ther-soluble constituents of sarsap arilla  

root. II. J . C. E. S im p s o n  and N. E . W il l ia m s  
(J.C.S., 1938, 2040—2042; cf. A., 1937, I I , 289).— 
The liquid fraction of the unsaponifiable m atter 
obtained from the E t20-sol. m aterial consists of a 
highly complex m ixture of unsaturated alcohols and 
hydrocarbons, probably containing azulene. T reat
m ent of two of the more volatile fractions with 3 : 5- 
(N 02)2C6H 3-C0C1 gives traces of a  substance, 
Cj^HnOgN^ m.p. 111°. An alcohol, C6H l20 , has been 
isolated as its pyruvic ester semicarbazone, m.p. 114— 
115°, and also an alcohol, ClgH 360 , as the pyruvic ester 
semicarbazone, m.p. 137— 137-5°. F . R . S.

E gonol. V . N ature of the h ydroxyl group of 
egonol and the ox idation  of acety legonol by  
se len iu m  dioxide. S. K a w a i  and K . Y a m a g a m i .
V I. O ptical activ ity  and active hydrogen atom s  
of egonol. S. K a w a i  and N. S u g iy a m a  (Ber., 
1938, 71, [jS], 2438—2443, 2443—2447; cf. A., 1938, 
I I , 501; 1939, II , 32).— V. Egonol (I) and  o-
C6Hj(C0)20  in boiling PhMe yield egonol H  phthalate
(II), m.p. 153— 153-5° (Ag salt, m.p. 177°); the  OH 
of (I) is very probably prim ary. Oxidation of acetyl
egonol by Se02 in Ac20  yields a-di(acetylcgonolyl) 
selenide (III), C42H 380 12Se, m.p. 159— 160°, nor- 
egonolonidine acetate, m.p. 180—180-5°, and p-eZt- 
(acetylegonolyl) selenide (IV), m.p. 150— 150-5°. ( I ll)  
is hydrolysed (KOH-MeOfi) to  a-diegonolyl selenide,
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m.p. 224—225° (di-p-nitrobenzoate, m.p. 186— 188°).
(IV) gives {i-dicgonolyl selenide, m.p. 174— 175°.

VI. Egonok6 oil, obtained by cold pressing, is 
hydrolysed by the requisite am ount of K O H  in cold 
OH,[CH2]2,OMe and (I) thus obtained is crystallised 
repeatedly from aq. COMe2 and then from aq. MeOH, 
whereby an optically inactive product is ultim ately 
obtained; th is does not give a ppt. with digitonin. 
The optical activity  of the  oil is due to  the presence 
of phytosterol. (II) does no t give well-cryst. salts 
with brucine, strychnine, or cinchonine. \-Brucine 
styraxinolate, decomp. 212-5—213°, [a]™ +16-97° in 
CHC13, give optically inactive styraxinolic acid (IV) 
when decomposed by N H 3. I t  cannot be maintained 
th a t (I) and (IV) do not contain an asymmetric C 
since H  a t C(4) is readily mobile and hence asymmetric 
C<4) would be readily raccmised. By use of MgMel in 
C5H 5N it  is shown th a t (I) and its Ac derivative 
contain 2 and one active I I  respectively. Under 
similar conditions the expected no. of active H  are 
found in  o-OH-CgH^-COgH, xanthhydrol, and p- 
OH-C8H 4’Ac whereas 2 active H  are present in 
CH2(C02E t)2 and thero is none in  CH2P h2. Since the 
use of MgMel or M gEtBr shows the presence of 1 
active H  in cycZopentadiene, indene, or fluorene, it  
m ust be adm itted th a t (I) contains 2 active H  of 
which one is united directly to  C. H . W.

Catuabol obtained from  tbe bark of catuabach  
(T r ich ilia  sp ec .). M. M. J a n o t  and E . C io n g a  
(Compt. rend., 1938, 207 , 798—799).—Cold E tO H  
extracts a m aterial from which C8H 8 removes a 
substance, m .p. 115—116°, and catuabol (I), C25H 400 , 
m.p. 200—201° (block), [a]" +88-4° in CHC13 (formyl, 
Ac, and Bz  derivatives, m.p. 242—243°, 242—243°, 
and 235—236°, respectively), which does not react 
w ith Br, K M n04-C0M e2, C(N 02)4-CHClg, or FeCli. 
(I) contains a labile H  bu t no OMe or OEt. (I) with 
CrOg-AcOH affords a  ketone (oxime, m.p. 238—240°).

J .  L. D.
A frican arrow  p o ison s. II. H eart p oisons in  

Calotrojiis  sap . G. H esse , F . R e ic h e n e d e r , and 
H . E y sen b ach  (Annalen, 1938, 537, 67—86; cf. A., 
1937, I I , 71).— Coagulation of the  sap by E tO H  and 
treatm ent of the aq.-alcoholic serum by the method 
used previously (loc. cit.) does not yield calotropin 
(I) bu t a no. of new poisons, of which uscharin (II), 
calotoxin (III), and calactin (IV) are described. (II), 
decomp. 265° or higher if  heating is rapid, [a]D +29-0° 
in CHC1,, is C31H 410 8NS. I t  gives compounds +  1H20 , 
+ lE tO H , and + 1  or 2 mols. of dioxan. I t  gives a 
positive Legal test and darkens boiling plumbite 
solution. (II) is readily decomposed by boiling dil. 
acids to  N H 3, volatile org. compounds containing 
S, and tischaridin (V), C29H 40O9, decomp. 290° (also 
monohydrate). I t  is isomeric with (I). I t  is converted 
by  N H 2OH,HCl and NaOAc in boiling E tO H  into 
uscharidimxime, decomp. 257°, also obtained similarly 
from  (II). W ith CH2N2 in M e0 H -E t20  (V) gives 
methyluscharidin, decomp. 224°. Catalytic hydrogen
ation (Pb in EtOH) of (V) slowly gives dihydro- 
uscharidin, decomp. 200°, which gives a  positive Legal 
reaction. Hydrogenation (P t0 2 in AcOH) of (V) 
causes absorption of nearly 2 H 2 but leads to  non- 
cryst. products. Hydrolysis of (V) by aq. Na2B40 7

gives a substance very similar to  bu t no t identical 
with m ethylreductic acid (loc. cit.) and ¿soanhydro- 
calotropagenin, C^H^Og, decomp. 251° after soften
ing a t 247°, obtained previously (loc. cit.) from (I).
(V) and (I) are therefore derived from the  same 
fundam ental substance. ( I ll) , decomp. 244°, [a]0 
+ 7 4 °+ 4 °  in CHC13, is C29H40O10 (also + 1 H 20  and 
+  lE tO H ); i t  is therefore a hydroxy calotropin. 
Physiologically it  resembles strophanthin-g. Like
(I) and (II) i t  is very resistant towards acids 
and only in  presence of (NO2)2C0Hj-NH-NH2 or 
other osazone-formers are dil. acids effective. I t  is 
rapidly hydrolysed by alkali to  ^-anhydrocalotrop- 
agenin, decomp. 241°, obtained previously from (I).
(I) and (III) are therefore derived from the same 
fundam ental substance. Tho mother-liquors from 
the hydrolysis give the phenylosazone, decomp. 151 
— 152°, of a substance, C8H 80 4, and with 2 :4 - 
(N 02)2C6H 3’N H ‘N H 2 the derivative, C18H lll0 9N 8, 
decomp. 214—217°, of an anhydro-compound, CG1I60 3. 
Thermal decomp, of (III) gives the compound, C0l I gO4, 
which shows the strong reducing action of enediols 
towards neutral AgN03,1 , and FeCl3; i t  is probably a 
hydroxymethylreductic acid. (IV) is not invariably 
found in  the sap and appears to  be more abundantly 
present as tho content of (II) diminishes. I t  is possible 
th a t i t  is an after-formation duo to  some fermentative 
process. I t  is very similar to (I), giving on hydrolysis 
m ethylreductic acid with a genin which is not 
identical with calotropagenin. The pure poisons show 
m arked differences in the ultra-violet fluorescence 
colours when the Liebermann reaction is effected with 
H 3P 0 4 instead of H 2S 04 or when in tho Kiliani re
action FeCl3 is replaced by MnCl2 or SbCl5. The 
reactions are very sensitive to  impurities and hence 
unsuitable for crude fractions. (II) can be detected 
by alkali plumbite bu t the  change is not very 
sensitive. Janus-red is decolorised in warm solution 
in a short time by Galotropis poisons bu t not by normal 
glucosides (antiarin gives 50% decolorisation). 
Most Calotropis poisons with 2 : 4- 
(N O ^C cH j’NH 'N H j.H Cl give an orange-red ppt. 
within a few h r . ; this dissolves in alcoholic alkali to 
an intensely blue or violet-blue solution whereas other 
glucosides give only a  blood-red to  yellow colour and, 
frequently, no ppt. H. W.

M elanoidins and their  relation  to hum ic acids.
C. E n d e rs  and K . T heis (Brennstoff-Chem., 1938,1 9 , 
360—365, 402—407, 439 -449).—Melanoidin (I),
prepared by heating glucose with glycine in aq. 
solution, was sol. in aq. alkali, slightly sol. in H20 , 
and insol. in  org. solvents. The kinetics of formation 
was studied, the (I) being determined colorimetric- 
a lly ; the  ra te  of formation increased with rising 
temp, and increasing p n. The composition and mol. 
wt. of the (I) corresponded with CfiJH 780 32N 5; the 
mol. contained 8 alcoholic and 3 phenolic OH, 3 CO, 
and 5 C 02H. In  properties and reactions (I) closely 
resembled Merck’s humic acid. A t 150° i t  “ coalified ” 
with the loss principally of C02 and H 20  and with 
decreasing solubility in aq. alkali. During coalific- 
ation the N a t  first increased bu t passed through a 
max. and then  decreased; the  CO decreased whilst 
the phenolic OH remained const. The changes are
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similar to those th a t occur on heating humic acid 
except th a t they occur somewhat more readily and 
can be correlated with the natural coalification series 
humic acid-brown coal-bituminous coal-antliracite. 
Oxidation of (I) led through the formation of some un 
identified interm ediate products (one of which, 
C5H 120 2N4, had m.p. 156°) to oxalic, glycollic, succinic, 
and picric acids, and a dihydroxybenzenedicarboxylic 
acid. A. B. M.

C hem istry of A sp erg illu s  colouring m atters. 
II. J .  H . Cr u i c k s h a n k , H. R a is t r ic k , and R .  
R o b in s o n  ( J .C .S .,  1938, 2056—2064).—Auroglaucin
(I) forms (K2C03-M eI) a  Me ether, m.p. 100° [oxime, 
m.p. 117° (decomp.)], which shows a F e‘" reaction; 
a Me2 ether could not be obtained. Flavoglaucin
(II) is reduced (P d-H 2) to  dihydroflavoglaucin (III), 
m.p. 98° (2 : Y-dinitrophcnylhydrazom, m.p. 203°), 
which condenses w ith o-C6H4(NH2)2 to  a substance, 
m.p. 150°, and is oxidised (KM n04) to  rc-octoic acid. 
Reduction (P d-H 2) of the Me ether-of (I) gives di- 
hydroflavoglaucin Me ether (2 : 4-dinitrophenylhydr- 
azone, m.p. 193°), which is oxidised (N a0 H -H 20 2) to 
M-octoic acid. Further reduction of (I) affords deca- 
hydroauroglaucin (tetrahydroflavoglaucin), m.p. 85°, 
which forms a  A cs derivative, m.p. 70°, .and a  il/e2 
ether, m.p. 79°. Zn-AcOH w ith (III) yields tetra- 
hydrodeoxyflavoglaucin (Me2 ether, b.p. 175— 
180°/0-02 mm.). Comparative diazo-coupling and 
brom ination tests of (I) and (II) and their derivatives 
with synthetic substances indicate resemblance to
4-n-amylquinoetophenone. These results confirm and 
extend the deductions arrived a t  for the structure 
of (I) and (II) (A., 1937, II , 106); (II) is regarded as 
an n-octoylisopentenylquinol or an  n-octoylvinyh'-so- 
propylquinol and (I) lias the  same skeleton with three 
more double linkings. 3 : 6-(0Me)2C6H 2(C0)20 , o- 
CrI I 5Me-OMc, and A1C13 give 3 : 6 :  6 '-trimethoxy-2-m- 
toluoylbenzoic acid, m.p. 218°, which w ith H 2S 0 4 yields 
5 : S-dihydroxy-3-methoxy-'2-melhylanthraquinone, m.p. 
194— 195°, m ethylated to  the 3 : 5 :  8-(OAfe)3-com- 
pound, m.p. 231°. This substance is dem ethylated to 
the 3 : 5 :  8-(0/7)3-derivativo (+0-6H „0), m.p. 254° 
(.4c3 derivative, m.p. 196°). ’ F. R . S.

S yn th esis  of substances w ith  m orphine-like  
action. H . H e n e c k a  (Med. u. Chem., 1936, 3, 
403—407; Chem. Zentr., 1937, i, 1146— 1147).— 
N E t2-[CH2]3-COMe (I), C2H 2, and NaN H2 in E t ,0  
give o.-diethylamino-8-hydroxy-8-methyl-A€-hexinene, 
b.p. 84—85°/3 mm., the Na salt (II) of which with 
COMe2 +  X aN H , affords a.-diethylamino-8rl-dihydrozy-
8-ri-dimethyl-A€-octinene, b.p. 126°/1 mm. This is 
converted (H gS04 in 10% II2S 04 a t 80°/48 hr.) into 
4(or 3)-kelo-2 : 5 : 5-trimethyl-2-y-diethylaminopropyl- 
tetrahydrofuran, b.p. 110— ll l° /4  mm., reduced 
(Na, E tO H ) to  the  4(or 3)-0//-derivative, b.p. 126— 
128°/3 mm. aK-Bi$diethylamino-}>rrdihydroxy-Srrdi- 
methyl-A'-decinene, b.p. 175— 180°/1 mm. [from (I),
(II), and N aN H 2 in E t20 ], similarly gives 3-keto- 
2 : 5-dimethyl-2 : 5-bis-y-diethylarninopropyltetrahydio- 
furan, b.p. 162— 164°/2-5 mm., and thence the 3-0 //- 
derivative, b.p. 165— 168°/1 mm. The furans have 
no morphine-like action. H . B.

C onstitution of usnic acid. C. Schopf and F. 
R oss (Naturwiss., 1938, 26, 772—773; cf. A., 1937,

n ,  347; 1938, I I , 198; 1939, II , 32).—Usnic acid di- 
acetate (I) with 0 3 in CC14 affords an ozonide (II), 
C22H 20O12, decomp. 152°, catalytic hydrogenation of 
which removes 1 H 20  to  give a non-cryst. product. 
W hen heated with E tO H  (II) affords E t  a.y- 
diketovalerate and l-keto-3 : 5-diacetoxy-6-acetyl-2 : 4- 
dimethyl-l : 2-dihydrobenzfuran (III), m.p. 132°, which 
gives no FeCl3 reaction, bu t contains the methylphloro- 
glucinol ring and both Ac groups of (I). W ith cone. 
H 2S 0 4 or H C l-E tO H , (III) affords a substance, 
Ci2H 120 5, m.p. 223° after sintering a t 195°, re-acetyl- 
ated to  an  isonieride, m.p. 132°, of (III). ¿-Diacetoxy- 
usnic acid w ith 0 3 gives, in solution, a strongly 
dextrorotatory ozonide which when decomposed 
affords (III). J .  L. D.

S yn th eses of chrom an derivatives w ith  the  
rin g  sy ste m  of a-tocopherol. I .  W. J o h n , P. 
G u n t h e r , and M. S c h m e il  (Ber., 1938, 71, [/?], 
2637—2649).—Gradual addition of trim ethylquinol 
(I) and CHMeAc*C02Me in MeOH to  P 20 5 a t 0° and 
heating of the m ixture to  120—-140° gives 6-hydroxy- 
2 : 3 : 5 : 7 : %-pentamethylchromone, m.p. 201°, hydro
genated (Pd sponge in AcOH) to  G-hydroxy- 
2 : 3 : 5 : 7 : 8-pentamethylchroman, m.p. 108°. Analo
gously, CH2Ac-C02E t affords 6,-hydroxy-2 : 5 : 7 : 8- 
tetram ethyl-chrom one and -chroman, m.p. 145° 
[dlbphanate, m.p. about 220° (decomp.)]. W ith 
C 0P ra-CH2-C02E t a compound, C17H 220 5, m.p. 141°, 
results, hydrogenated to  a substance, C ^H ^O g, m.p. 
112°, which is not a  chroman derivative. P20 5 and 
(I) do not appear to  react with Me a-cetylacetoacetate, 
b.p. 170°/0-25 mm., m .p. 36—37°, obtained from 
CIL,Ac-C02Me, cetyl bromide, and NaOMe in MeOH. 
(I) is converted by dim ethylacrylyl chloride and 
AlClj in PhNOo a t  75—80° into Q-hydroxy-2:2  : 5 :7 : 8- 
pentamethylchromanone (II), m.p. 162°; in CS2 the 
reaction follows a different course, giving a compound
(III), C14H 180 3, m.p. 109°, isomeric with (II) bu t not 
containing an aromatic system and a substance (IV), 
C14H 180 3, m.p. 117°, possibly a dihydrocoumarin 
derivative. In  PhNOa a t  room temp. ( I ll)  and (IV) 
are obtained. (II) is reduced (Clemmensen) to  6- 
hydroxy-2 : 2 : 5 : 7 : 8-pentamethylchro?7ian (V), m.p. 
93—94° (allophanate, m.p. 230°). The most successful 
syntheses in the series are effected by Grignard’s 
reagents. Thus, 6-hydroxy-5 : 7 : 8-trimethyl-3 : 4- 
dihydrocoumarin (VI) is transformed by MgMel into
(V) (Tp-bromobenzoate, m.p. 159°). Similarly (VI) and
(VII) in  E t20-CftH6-Ph0M e yield Q-hydroxy-5 : 7 : 8- 
trimethyl-2 : 2-didodecylchraman, m.p. about 28° (allo
phanate, m .p. 116°). G-Hydroxy-2 : 5 : 7 : 8-tetra- 
mcthyl-2-dodecylchroman, m.p. 60—61° (allophanate, 
m .p. 180°), is obtained by the simultaneous action of 
MgMel and (VII) on (VI). Dodecyl allophanate, m.p. 
150°, and dodecylurethane, m.p. 84°, are described 
incidentally. H. W.

S yn th esis of chrom ones. F. v o n  W e r e e r  and
F. J u n o  (Ber., 1938,71, [5], 2650—2652).—Trim ethyl
quinol, CH2Ac,C 02E t, and P 20 5 in E tO H  a t 140° give 
G-hydroxy-2 : 5 : 7 : 8-tetramethylchromone (I), m.p. 
224°, converted by boiling Ac20  into its acetate (II), 
m.p. 172°. Trimethylquinol diacetate is transformed 
by A1C13 a t 220° into (II), (I) (possibly formed during 
the  working up of the product), and 2 : 5-dihydroxy-
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3 : 4 : 6-trimethylacetophenone, m.p. 152° (monoacetate, 
m.p. 113°), which does not react with N H 2*CO*NH'NH2, 
NHjOH, or î )-N02-CcH 4-NH*NH2 bu t is reduced 
(Clemmensen) to 3 : 6-dilnjdroxy-1 : 2 : é-trimethyl-B- 
ethylbenzene, m .p. 165°. H . W.

A m inobenzylidenechrom anones. P. P f e i f f e r  
and G. von  B an k  (J. pr. Chem., 1938, [ii], 151, 319— 
326).—Addition of NaOMe-MeOH to  7-methoxy- 
chromanone (I) and ra-N 02‘C6H 4,C H 0 gives 7- 
methoxij-3-m-nitrobenzylide7iechro)iianone, m.p. 147— 
148°, reduced (SnCl, and HC1 in  AcOH) to  7-methoxy-
3-va-amiru)benzylidenechromanone, m.p. 106° (hydro
chloride, m.p. (indef.) 230° ; Bz  derivative, m.p. 165°), 
which, in conc. H 2S 04, gives a colourless solution with 
very pale, blue-green fluorescence. Similarly, 7- 
hydroxychromanone affords 7 -hydroxy-3-m-nitro-
benzylide7iechro7na7io7ie, m.p. 242-5° after becoming 
brown a t 230° (acetate, m.p. 138-5°), whence 7- 
hjdroxy-3-m-amÍ7iobe7izylide7Kchroma7ione, m.p.
241-5° after softening a t 238° (hi/drochloride, m.p. 185°, 
decomp. 205°). p -N 0 2-C6H 4-CH0 and (I) yield 7- 
methox7y-3--p-nitrobenzylidenéchroma7ione, m.p. 174—  

175° after softening a t 170°. jj-NHBz*C0H4-CHO and 
(I) in E tO II saturated  w ith HC1 a t  0° give 7-methoxy- 
¿-p-benzamidobenzylidenechromanom, m.p. 209° 
(slight decomp.). 7-Hydroxy-3--p-7iitro-, m.p. 211° 
(decomp.) (acetate, m.p. 207—208°), and l-hydroxy-3- 
\>-benzamido- (acetate, m.p. 205°) -benzylidenechroman- 
OTie are described. H. W.

M agnetochem ical in vestiga tion  of organic  
com pounds. XV. C onstitution and m agnetic  
behaviour of m eta llic  k ety ls . E. M ü lle r  and 
W. W iesem ann (Annalen, 1938, 537, 86— 112).—The 
metal compounds are divided into actual radicals, 
“ holoradicals,” meriradical, and non-radical sub
stances. Previously reported, non-radical compounds 
all belong to  the 4-pyrone series. In  extension it is 
shown th a t the K  compounds of chromone and 2- 
phenylchromone are diamagnetic. The former 
contains 2 CO per K  whereas all other compounds 
have CO : K  =  1:1.  There is therefore no relationship 
between radical structure and K  content per CO. 
The constitution of the non-radicals is investigated 
with Li methylchromone (I), which is readily 
obtained from" LiBu and methylchromone (II). 
I t  is diamagnetic. W ith BzBr, B r, or M el it gives resins 
from which a cryst. m aterial cannot be isolated. 
Hydrogenation (Pd-CaC03 in C6H 6) of (I) and hydro
lytic removal of Li leads to  a non-eryst. m ixture of 2- 
7nethylchroma7ione (III) and 2-7nethylchro7nanol (IV). 
[Hydrogenation (Pd-CaC03-C BH Bj of 2-methyl- 
chromone gives (III) (p-nitrophenylhydrazone, m.p. 
253°), further hydrogenated (Pt-black in C6H G) to
(IV) (benzoate, m.p. 70°).] (I) m ust therefore be
formulated either as a  quinhydrone or as a pinacolate ; 
the la tte r is preferred since the production of (II) 
cannot be observed when (I) is cautiously decomposed 
w ith dil. acids. An electronic structure is also 
discussed. The meriradical compounds formed by 
addition of alkali metals to  non-enolisable ketones are 
to  be regarded as mol. compounds of complex structure. 
Their- common characteristic is th a t one atom  of 
metal is invariably added for 2 CO of the  initial 
ketone. The alkali m etal compounds so produced are

mol. compounds of the radica 1-quinhydrono or 
pinaconate-quinhydrone the composition of which 
depends on the temp. Investigations with K  benzil 
or K  phenanthraquinone show th a t with spatially 
proximate CO groups the second CO which does not 
add m etal can function as an internal quinhydrone. 
In  the case of K  ^-dibenzoylbenzene a  pinaconate- 
quinhydrone is not formed bu t a diamagnetic 
“ quinonoid ” dimetallic compound results. Peculi
arities in the constitution of the  initial ketone are 
therefore operative. Since paramagnetism decreases 
with decreasing temp, there is a displacement towards 
the non-radical form even in the solid state. The 
magnitude of this displacement over the range, room 
tem p, to  liquid air, depends on the constitution of the 
initial material. The radical condition of most of 
these meriradical substances can be stabilised only 
when the lone electron can be merged into a large 
cloud of t: electrons. I f  the electron cloud of the 
unimol. compound is inadequate, as in these cases, 
further mols. are brought in. Thus two xanthone 
mols. add 1 K  atom  and hence a it electron in common. 
At low temp, there is partial compensation between 
two vicinal adducts. The holoradical compound 
from Iv and COPh*C6H 4Ph contains 77—74% of 
radical; the content sinks to  about 60% of the 
solution is cooled from room temp, to  th a t of liquid 
air. The effect appears general. H. W.

Chalkones. S ynthesis of 1-p-alkoxyarylidene- 
5 : 6-benzocoum aran-2-ones. A. P. K hanolkar 
and T. S. Wheeler (J.C.S., 1938, 2118—2119).— 1- 
Hydroxy-2-naphthyl jj-alkoxystyryl ketone di
bromides, which normally yield fiavones with alcoholic 
alkali, give (3-alkoxjr-compounds and then arylidene- 
coumaranones, if the solubility of the dibromide in 
alcohols is increased by addition of CHC13. W ith aq. 
alkali and COMe2 tho dibromides give tho correspond
ing naphtha fiavones. The following are described :
4-brmno-1 -hydroxy-2-naphthyl a.$-dibrorno-, m.p. 173°, 
ct.-bromo-$-eihoxy-, m.p. 169— 171°, and a-bromo-$- 
methoxy - 8 - 3  : 4 - met hylenedioxyphenyl ethyl ketone, 
m.p. 169—170°; G-bromo-3': 4'-7nethylenedioxy-<x- 
7iaphthaflavone, m.p. 276°; 4-brovw-\-hydroxy-2- 
naphthyl x$-dibro7no-, m.p. 157— 158°, <z-bromo-$- 
ethoxy-, m.p. 155— 156°, and x-bromo-$-methoxy-$-\>- 
a7iisylethyl ketone, m.p. 146— 147°; 4-bromo-\- 
hydroxy-2-naphthyl j>-methoxystyryl ketone, m.p. 184°;
6-bromo-4'-methoxy-<x-7iaphthaflavone, m.p. 240— 
241° ; and 4-bromo-1 -anisylidene-5 : 6-benzocou7iiara7i-
2-07ie, m.p. 219—220°. F . R. S.

P yryliu m  sa lts  from  acid anhydrides and acid  
ch lorides. P. P . H op f and R . J .  W. L e  F iJv r e  
(J.C.S., 1938, 1989— 1991).—By the interaction of 
COPhMe (2 mols.) or dypnone w ith various acid 
anhydrides or chlorides (1 mol.), in the presence of 
FeCl3, a  no. of 2-substituted 4 : 6-diphenylpyrylium 
ferrichlorides have been prepared. No marked 
condensation occurs in the  absence of FeCl, and the 
effective intermediates may be of the type RCOC1 +  
FeCl3. The following are new : 4 : G-diphenyl-2-eihyl-, 
m.p. 166°, -n-propyl-, m.p. 198°, -isopropyl-, m.p. 
258°, -isobutyl-, m.p. 162°, -n-amyl-, m .p. 144°, 
-hexyl-, m.p. 88°, styryl-, m.p. 257°, and -benzyl- 
pyrylium ferrichloride, m.p. 203°. F . R . S.
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M elting point of psoralen  (ficusin). K. O k a - 
h a e a  (Bull. Chem. Soc. Japan, 1938, 13, 653—655; 
cf. A., 1936, 861, 1121; 1937, H , 112).—Carefully 
purified natural psoralen and the synthetic product 
(method of Späth et al.) both melt a t 161— 162°.

A. Lx.
Preparation and properties of pure dioxan.

K. H e s s  and H . F r a h m  (Ber., 1938, 71, [J3], 2627— 
2636).—The changes which occur in  dioxan (I) when 
kept are due to  union with atm . O, to  form a peroxide; 
the change is accelerated by impurities and by the 
consequential products. In  absence of air pure (I) 
can bo kept unchanged a t  will. I t  m ay be advisable
to remove ethylene acetal, qH ^ q ^C H M c, from
crude (I) by boiling w ith 10% of N-HC1 bu t if i t  is 
present only in small am ount, a prolonged heating 
with Na is adequate. Subsequent operations included 
careful fractionation and repeated freezing, which 
require the complete absence of atm . moisture. The 
physical methods used in  controlling the purity  of (I) 
are constancy of m.p. when fractionally frozen, 
equality of the  temp, of boiling and condensation, and 
equality of the  vapour tension of the liquid itself and 
of th a t produced by  condensing its vapour. Peroxide 
is detected by  Rieche’s benzidine reaction or by the 
(very sensitive) conversion of H g into black Ä g20 . 
Aldehyde is detected by Schilfs reagent. Pure ~(I) 
has m.p. l l -8 0 ° ± 0 -0 r  (corr.), b.p. 101-31° (corr.)/760 
mm., d™ 1-03375+1 X 10' 5 g./c.c., <  1-42241+1 X
10-5. A t room temp, pure (I) has very littlo action on 
0 2 so th a t  it  can be kept in  contact with air bu t a 
comparatively rapid change occurs a t the  b.p. I t  
appears th a t the  changes occur in the  sequence : 
(I) -> oxonium peroxide aldehyde peroxide.

H . W.
S yn th esis of ß-2-thienylalanine 'a n d  of ß-2- 

th ienylethylam ine. G. B a r g e r  and A. P. T. 
E a s s o n  (J.C.S., 1938, 2100—2104).—Thiophen (im
proved prep, from C2H 2 and FeS2) is converted, 
through 2-thienyl Me ketone and 2-thienylglyoxylie 
acid, into thioplien-2-aldehyde. This w ith hippuric 
acid gives the azlactone of a - b enzamido-^-2-thienyl- 
acrylic acid, m.p. 175°, the free acid, m.p. 238—240°, 
from which is reduced (Na-Hg) to  the -propionic acid, 
m.p. 176—180°, hydrolysed to  fi-2-thienylalanine, 
m.p. 274—275°. This compound is more readily 
prepared from the aldehyde with hydantoin through 
acetyl-2-thienrjlidenehydantoin, m.p. 214—216°, 2- 
thienylidenehydantoin, m .p. 253—255°, and 2-thienyl- 
meihylhydantoin, m.p. 188— 190°. ß-2-Thienylpropion- 
aniide, m.p. 99—100°, obtained from the corresponding 
acid, with C12-K 0 H  gives (i-2-thienylethylamine, b.p. 
200—201°/750 mm. (hydrochloride, jn.p. 200—202°). 
This amine has a pressor action qualitatively and 
quantitatively indistinguishable from th a t of 
Ph-[CH2]2-NH2, a  finding a ttribu ted  to  the simi
larity  in physical properties of the two bases. Oximino- 
acetothienone is reduced (SnCl2) to  2-thienijlamino- 
methyl ketone hydrochloride, m.p. 215—218°.

F. R , S.
H igh ly  arylated  com pounds. V III. D eriv

atives of tetraphenylthiophen. W. D i l t h e y  and 
E. G r a e f  (J. pr. Chem., 1938, [ii], 151, 257—278).— 
Gradual addition of ra ther >  the calc, am ount of

conc. H 2S 0 4 to  tetraphenylthiophen (I) and the calc, 
am ount of KNOs in  AcOH a t 100° affords 3 : 4 : 5 -  
tripheniyl-2--p-nitropJienylthiophen (H), m.p. 179—180°, 
in 60% yield. I t  gives p -N 0 2-C6H 4-C02H  when 
oxidised. Reduction (SnCl2-HCl-AcOH) of (II) gives 
3 : 4 :  5-triphenyl-2-j>-aminophenylthiophen, m .p. 204— 
205° (Ac derivative, m.p. 258°; corresponding 
diazonium perchlorate-, anisylidene derivative, m.p. 
201°). (II) is oxidised by  H 20 2 to  the corresponding 
sulphone, m .p. 250°, which gives an  intense violet- 
red halochromism w ith NaOMe in C5H 5N  and affords 
only BzOH and jj-N 02-C6H4-C02H  when degraded 
w ith 0 3. G radual addition o f conc. H N 0 3-A c0 H  to
(I) suspended in  AcOH a t 100° leads to  3 : 4-diphenyl- 
2 : o-di-'p-nitrophenylthiophen (III), m.p. 217—218°, 
w ith a smaller proportion of 4 : B-diphenyl-2 : 3-di-j>- 
nitrophenylthiophen (IV), m.p. 169— 170°, either of 
which gives exclusively p -N 0 2,C6H 4,C02H  when 
oxidised. ( I ll)  is reduced (SnCl2-HCl-AcOH) 
to  3 : 4-diphenyl-2 : 5-di--p-aminophenylthiophen, m.p. 
273° [Ac, m.p. 324—325°, Bz, m .p. 320°, and 
dianyslidene, m .p. 243°, derivatives; compound, 
C48H 320 2N 4S, m.p. 267°, obtained by coupling di- 
azotised (H I) with 2-C10H 7-OH], Oxidation of (III) 
by H 20 2 in AcOH or sulphoacetic acid affords the 
corresponding sulphone (V), m.p. 294°, oxidised by 
IL ,02, 0 3, or C r03 exclusively to  p -N 0 2,C6H 4,C 02H ; 
it  appears to  add 1 NaOMe. (IV) is reduced to  4 : 5- 
diphenyl-2 : S-di-’p-aminophenylthiophen, m .p. 220°, 
which gives a  weak yellow-orange halochromism in 
conc. H 2S 0 4, and is oxidised by H 20 2 to  4 : 5-diphenyl- 
2 : 3-di-Tp-nitrophenylthiophen dioxide (VI), m.p. 194°, 
which shows a  violet-red halochromism w ith NaOMe 
in C6H 5N. Fum ing H N 03 a t  >0° transform s (I) into 
hexanitrotetraphenylthiophen, m .p. 284°, probably 
identical w ith the  (N 02)4-derivative described by 
Fleischer. N itration of (II) gives a  m ixture of (III) 
and (IV). N itration of (in) by fuming H N 0 3 in 
AcOH a t  100° gives tetranitroteiraphenylthiophen, m.p. 
302°, in small am o u n t; the main product appears to  be 
a  m ixture of several N 0 2-compounds. jjjZ-Dinitrodi- 
benzyl sulphide is oxidised by H 20 2 to  pp ’-dinitro- 
dibenzyl sulphone, m.p. 259°, the colour reactions of 
which closely resemble those of (V) and (VI). The 
choice of formulae for (ni) and (IV) is dictated by 
this consideration, by analogies of m.p., and by the 
isolation of small am ounts of benzil by the  oxidation 
of (IV). H. W.

A ttem pted  preparation of an optically  active  
4 : 4 '-d ith ioxanthyl. W. S t e i n  k o p f  and L. G a r b e  
(J. pr. Chem., 1938, [ii], 151, 327—330).—2 : 2'-Di- 
iododiphenyl, o-SH*C6H 4'C 02H , anhyd. K 2C 03, and 
Cu(OAc)2 in  amyl alcohol under C 02 a t  220° give 
2 : 2’-di-o-carboxyphenylthioldiphenyl (I), m.p. 254°. 
This gives two quinine salts, C26H lgO4S2,C20H 24O2N2, 
m.p. 228° and 222°, respectively, from which "the 
optically active acids, m.p. 259°, [a]" +194-3° in 
abs. E tO H , and m.p. 265°, [a]”  -6 2 -3 °  in abs. E tO H , 
are isolated. Conc. H 2S 0 4 a t 90° transforms (I) into 
(?) 4 : 4 ’-dithioxanthyl, which becomes dark brown 
w ithout melting a t 350°; the solubility of the  
analogous product obtained from the  optically active 
acids is so small th a t possible optical activ ity  could 
not be investigated. H . W.
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E xtension  of R norr’s pyrrole syn th esis. D.
D avidson (J. Org. Chem., 1938, 3, 3G1—364).— 
Amarone and Zn dust in  AcOH give tetraphenyl- 
pyrrole (I) (cf. A., 1938, I I , 114). W ith C0Ph-CH2Ph 
and N H 4OAc, COPh*CHPh*NH2 or benzoin gives 74%

. of ( I ) ; in absence of N H 4OAc, COPh-CHPh-NH2 
gives only 33% of (I). 50% of (I) is also obtained 
from benzoin, N H 4OAe, and Zn dust (to produce 
COPh-CHJPh) in  AcOH. W ith benzoin and N H 4OAc 
in AcOH,"COMe-CH2Ph, CO(CH2Ph)2, and 
C H ,A cCO ,Et give 3 : 4 :  5-triphenyl-2-methyl-, m.p. 
164° (corr.), and -2-benzyl-pyrrole, m.p. 151° (corr.), 
and E t 4 : 5-diphenyl-2-methylpyrrole-3-carboxylate, 
m.p. 203° (corr.), bu t COPhMe does no t react.

R . S. C.
O xidation  products of pyrrole am in es. II.

T. Ajello and G. S ionxd  (Gazzetta, 1938, 68, 681— 
688).—The substance, m.p. 170°, obtained from 4- 
amino-2 : 3 : 5-triphenylpyrrole and K3Fe(CN)6 or 
P b 0 2 (cf. A., 1939, I I , 35) is identified (mol. wt.) as 
•i-imino-2 : 3 : 5-triphenylpyrrole, which is converted 
by dil. AcOH into triphenylpyrrylhydroxylam ine and 
the substance of m.p. 290° (he. cit.), and by dil. HC1 
or H 2S 04 in  aq. E tO H  into a substance, m.p. 188°.

E . W. W.
Pyridine-A r-o x id e-0 -su lp h on ic  acid betaine.—

See A., 1939,1, 91.
C ondensation products of (A) acety lisa tic  acid,

(B) isa tin . M. Y okoyama (J. Chem. Soc. Japan , 
1936, 57 , 247—250, 251—254).— (a ) Acetylisatic acid 
[(?) quinoline salt (I), m.p. 177-5°, decomposes when 
kept in E tO H  giving isatin, quinoline, and AcOH] 
w ith hydantoin and AcOH-NaOAc a t  107° affords 
acetyloxindolylidenehydantoin (II), m .p. 290° 
(decomp.), similarly prepared from (I) in presence of 
saturated  aq. NaCI a t 105—110°. Hydrolysis (aq. 
N H 3) of (H) gives oxindolylidenehydantoin, m.p. 
>310°, reduced (N a-H g, dil. NaOH) to oxindolyl- 
hydantoin ( + H 20 ), m.p. 204— 205°, which is hydro
lysed [Ba(OII)2] to  N H 3 and 2 : 3-dihydroxy-3 : 4- 
dihydroquinoline-4-carboxylic acid, m.p. >300° (Ag 
salt when slowly heated gives a  sublimate of 2- 
hydroxyquinoline).

(b) Isa tin  (1 mol.) with 1 and 2 mols. of 
CN-CH2-C02E t in  E tO H -piperidine gives E t oxin- 
dolylidenecyanoacetate (III), m.p. 202°, and E t2 
indolc-2 : 3-dicyanoacetate (-|-H 20), m.p. 99—100°, 
respectively. EtO H -conc. H 2S 04 converts (III) into 
E t  H  (IV), m.p. 219°, and E t2, m.p. 149°, oxindolyl- 
idenemalonate. Dissolution of (IV) in alkali and 
acidification gives 2-hydroxyquinoline - 3 : 4 -  dicarb- 
oxylic acid, m .p. 304—305° [3-Etj ester, m.p. >305°, 
obtained by  reduction (Al-Hg, alkali) of (III) and 
treatm ent of the product with EtOH-conc. H 2S 0 4]. 
Reduction (SnCl?,AcOH) of (HI) affords (3-amino-a- 
oxindolylpropionic acid, m.p. 94°. Ch. A b s . (b)

H ypapborine : racem isation  of its  ester  and  
properties of other derivatives. W. M. Cahill 
and R. W. J ackson (J. Biol. Chem., 1938,126, 627— 
631; cf. J.C.S., 1911, 99, 2068).—Hypaphorine Me 
ester iodide (I) is completely racemised when heated 
w ith M eOH-M el-NaOH for 8 hr., and is hydrolysed 
by  aq. NaO H  to a partly  racemised betaine. dl- 
H ypaphorine melts a t  248—249° (decomp.). Hypa-

phorine gives -with HNOs the  n itrate, [a] |5 +91*2° in 
aq. N H S, and with H I the iodide, m .p. 220—221° 
(decomp.), [a jf  +75-2° in aq. N H 3 [produced together 
with the n itra te  by hydrolysing (I) and adding 
H N 03]. All m .p. are corr. A. Li.

D irect introduction  of the am ino-group into the  
arom atic and heterocyclic nucleus. IV. A ction  
of the alkali and alkaline-earth  am ides on som e  
substituted  quinolines. E. W. B e r g s t r o m  (J. Org. 
Chem., 1938, 3, 233—242; cf. A., 1938, I I , 245).— 
Introduction of N H 2 by  Ba(NH2)2, or sometimes 
K N H 2 or K N H 2-Ba(CNS)2, in  liquid N II3 gives 
(? 2-)ami7w-S-, m.p. 86—86-3° (picrate, m.p. 242— 
243-5°), and -6-methyl-, m .p. 145-7— 146-7°, -6-, m.p.
178-7—179-4°, and -8-ethoxy-, m.p. 211—212°, -6- 
dimethylamino-, m.p. 168-5— 169-5°, -quinoline, 4- 
aminoquinoline-2-, (?) +0-25H 2O, m.p. 280-5—281° 
(decomp.), and 2-aminoquinoline-ii-sulphonic acid (I), 
m.p. (crude) 350—352° (Et ester, m.p. 191— 192°), 
(? 2-)aminoquinoline-Q-carboxylic acid, -fO-5H20 , 
m.p. 323—324°, and aminoquinoline-6-sulphonic acid, 
+ H 20 , m.p. >354°. No N H 2-derivative could be 
obtained from 7-methyl-, 2-methoxy- [gives 2- 
aminoquinoline (II)], 8- or 2-hydroxy-quinoline, (II), 
or quinoline-2-sulphonic acid (III). K N H 2 usually 
gives ta r s ; with 6-methoxyquinoline it  gives products 
(? the 2- and 4-NH2-compounds), m.p. 119— 121-5° 
and 160— 175°, and with (III) gives (II) and a  product, 
C18H 190 2N 3, m.p. 209—210° [or, in presence of 
K N 0 3, (if)]. W ith K N H 2-Ba(CNS)2 quinoline-4- 
carboxylic acid gives a poor yield of (I) or a substance, 
C10H sON3, m.p. 211-4—212-4°. C 02H  at C(2) or C(4) 
increases the yield of N H 2-derivative. R . S. C.

A m inoquinolin es.—See B., 1939, 18.

A pplication  of the B isch ler-N ap iera lsk i re 
action  to 8-ketoazelaodi-p-veratrylethylam ide.
P. E . K in g  and R .  R o b in s o n  (J.C.S., 1938, 2119— 
2120; cf. Child and Pym an, A., 1929, 1314).—Me
8-ketoazelate (I), new m.p. 34°, boiled with dil. HC1 
for 5 min. and the solution evaporated a t  60°/vac., 
gives S-ketoazelaic acid, m.p. 108— 109°. (I) and 2
equivs. of p-veratryletliylamino a t  170— 180° afford
8-fatoazelaodi-P-veratrylethiylamide, m.p. 147° (2 : 4- 
dinitrophenylhydrazone, m.p. 135— 136°), converted 
by POCl3-PhM e a t 110° into yy'-bis-(6 : 7-dimethoxy- 
3 : 4-dihydroisoqumolyl)dipropyl ketone [monopicrate, 
m.p. 18i— 182°, accompanied by a  little  of a picrate, 
m.p. 112—113° (decomp.)]. A. T. P.

F orm ation  of ».s-ocyanine dyes by in term ole- 
cular condensation of 4-ch loroquinaldines. A.
M e y e r  and H . D h o t e l  (Compt. rend., 1938, 207, 
923—925).—Wlien4-chloro-2 : 6-dimethylquinoline (I) 
(cf. A., 1937, I I , 431) containing a  little  im purity  or 
H 20  is heated, an  tsocyanine dye (II) is formed. (I) 
forms a quaternary N H 4 chloride which loses HC1 to  
give 4-keto-2 : 6-dimetliyl-l : 4-dihydroquinolinc, two 
mols. of which condense to  give (II). A dry C6H 6 
solution of the product left when (II) is washed with 
NaOH ppts., w ith E t20 , a rose-coloured dye (IH ), 
C22H 18ON2, which with dry HC1 (gas) in C6H 6 forms a 
hydrochloride, C22H 190 N2C1, m.p. >300°, of iso- 
cyanine-blue, which with NaOH becomes Cl-free. 4-



86 BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS.—A., II. x v n  (d)

Chloro-2 : 8-dimethylquinoline does not give an iso- 
cyanine. J . L. D.

Carbazole ketones.—See B., 1939, 18.
P hthaloyl- and dibenz-carbazoles.—See B.,

1939, 21.
2 : 8-D ialkoxy-lO -alkylacridinium  derivatives 

w itb  various k inds of am ino-groups on the
5-carbon atom . XVII. Syn th esis of 5-o-am ino- 
anilino-2 : 8-d ialkoxy-10-alkylacridinium  deriv
atives and 5 : 5'-o-phenylenebis (am ino-2 : 8-di- 
m ethoxy-10-m ethylacrid ium  h ydroxide). XVIII. 
S yn th esis of the hydrochlorides of 5 -m -am ino- 
anilino-2 : 8-dialkoxy-10-alkylacrid inium  chlor
ides and 5 : 5'-phenylenediam ino-com pounds 
com bined w ith  various k in d s of acridinium  
derivatives. XIX. R elation betw een 2 : 8-di- 
alkoxy-A -alkylacridones and so lven ts. K . I s h i - 
3tara  (J. Chem. Soc. Japan , 1936, 57, 12—25, 136—  
165, 326—345; cf. A., 1937, I I ,  468).—X V II. 5- 
Chloro- (or iodo-)2 : 8-dialkoxy-l 0-alky lacridinium 
chlorides (or iodides) and o-C6H 4(NH2)2 give the 5-o- 
aminoanilino-derivatives solely. 5-o-Aminoanilino- 
2 : 8-dimethoxy-10-methyl-, m.p. 250° (decomp.), and 
-ethyl-, m.p. 231°, -acridinium iodide, and the  -2 : 8- 
diethoxy-10-methyl chloride, m .p. 248° (deeomp.), 
and iodide, m.p. 238°, and -10-ethyl chloride, m.p. 
245° (decomp.), and iodide, m .p. 245°, are prepared.
5-o-Aminoanilino-2 : 8 -dim ethoxy- 10-methylacridin- 
ium hydroxide is converted by 70% MeOH or C6H 6-  
H 20  a t 100°/10— 15 hr. (sealed tube) into 2 : 8- 
dimcthoxy-Ar-methylacridone (28%) and 5 : 5'-o- 
phenylenebis(amino - 2 : 8 - dim ethoxy - 10 - methyl - 
acridinium hydroxide) (24—28%).

X V III. 5-w-Aminoanilino-2 : 8-dialkoxy-10-alkyl- 
acridinium hydroxides and <  2 mols. of HC1 in aq. 
AcOH give th e  acridinium chloride hydrochlorides 
(contain 0-9HC1); the 2 : 8-diniethoxy-lO-methyl 
( + 1 |H 20 , ¿AcOH), m.p. 215° (decomp.), and -ethyl 
( - f l |H 20 , {AcOH), m.p. 206° (decomp.), and 2 : 8- 
diethoxy-10-methyl. (-(-1H20 ), m.p. 248° (decomp.), 
and -ethyl (+ 1 J1 I20), m.p. 240° (decomp.), deriv
atives are prepared. W hen these (singly or mixtures 
of two) are heated a t  75°/2 hr. and the  products treated 
w ith boiling aq. A cO H -K I, the  basic iodides, 
AT2,a-AI(OH) ,«/H20  ,zAcOH, are ob tained ; these with 
aq. KOH give the hydroxides, A(OH)2. The respective 
m.p. of the  iodides and hydroxides (for R, R ', R ", 
R '"  in the order quoted) are : Me, Me, Me, Me, 284°,

s a s t e f e »
— ; E t, Me, Me, Me, 277°, 228°; Me, E t, Me, Me, 
245°, 235°; E t, E t, Me, Me, 266°, 218°; E t, Me, Me, 
E t, 270°, — ; Me, E t, Me, E t, 249°, 196°; E t, E t, Me. 
E t, 255°, 182°; Me, E t, E t, Me, 268°, 198°; E t, E t, 
E t,'M e, 281°, 180— 183°; E t, E t, E t, E t, 285°, 194°.

X IX . Solubilities o f 2 : 8-dialkoxy-AT-alkylacridones 
in H 20 , MeOH, E tO H , AcOH, and C6H 8 are 
determined. Ch . A b s . (b)

Phenanthrene ser ies . X IX . N aphthoquinol- 
in es syn th esised  from  am inophenanthrenes.

E. M o s e t t ig  and J . W. K r u e g e r  (J. Org. Chem., 
1938, 3, 317—339).—Naphthoquinolines are pfepared 
from 3- (I) and 2-aminophenanthrene and 2-amino- 
9 : 10-dihydrophenanthrene (II). Structures of th e  
products are proved mainly by degradation. The 
direction of ring-closure is compared with th a t in 
similar cases. (I) (prep, from the  oxime of the Ac 
derivative by  Ac20-A c0H -H C l), m.p. 140— 142°, 
gives only naplitho[l : 2-/]quinoline (IV) (45% yield) 
(cf. A., 1936, 1125). Reduction of (IV) by Sn-HCl or 
N a-E tO H  or electrolytically is unsatisfactory. W ith 
H 2- P t 0 2 in AcOH (IV) gives very slowly a m ixture 
of the 1 : 2 : 3 : 4-Hr  (V) and 1 : 2 :3  : 4 : 9  :10 :1 1 :1 2 - 
or 1 : 2 : 3 : 4 : 5 : 6 : lo  : 4a-H 8-derivatives (V I); 
hydrogenation of (V) to  (VI) is much more rapid. A t 
170° H 2-C u-C r20 3 gives only 45% of (IV) (cf. he. 
cit.). (V) gives the  methiodide, m .p. 185— 187° 
(decomp.), o f the 4-Me derivative, which w ith AgCl 
gives the  mcthochloride, m .p. 174— 176° (decomp.), 
pyrolysis of which gives a m ixture containing m ostly 
the i-M e  derivative, m.p. 77—78-5° (corr.) [hydro
chloride, m.p. 215—217° (decomp.)]; the  above- 
m entioned quaternary salts are reduced by N a-H g  
in H.,0 to  ‘i-y-dimethylamino-n-propylphe-nanthrenc, 
an  oil [hydrochloride, m.p. (anhvd.) 159—160° or 
(+ E tO H ) 125— 127°; methiodide, m .p. 208—208-5° 
(corr.)]. Emde degradation of the  methiodide, m .p. 
275—280° (decomp.), of (VI) is slow and produces 
decomp. W ith glycerol and F eS 04 in P h N 0 2 (II)

(IV.)

gives naphtho[2 : 1-f]quinoline [naphtha-2' : l '-5  : 6- 
quinoline] (VII), m.p. 226—227° (corr.) [hydrochloride, 
m.p. 296— 300° (vac.)], hydrogenated in presence of 
P tO , in AcOH or Cu-Cr20 ,  in E tO H  a t 130— 136°/162 
atm . to  the 1 : 2 : 3 : 4 -//4-derivativo (V III), m.p. 
157— 159° (corr.) [hydrochloride, m .p. 310—313° 
(decomp.); methochloride, m .p. 188— 190°], bu t with 
the la tte r catalyst a t  230°/217 atm . to  the 
1 : 2 : 3 : 4 : 5 : 6-.ff0-derivative (IX), m .p. 115— 116° 
[hydrochloride, m.p. 274— 285° (corr.; vac.)], also 
obtained im pure from (V III) by H 2- P t 0 2 in AcOH.
(VIII) gives the methiodide, m.p. 204— 205° (decomp.), 
of the Me derivative; this, when distilled in vac., 
gives the  1 -Me derivative, m.p. 170— 171° (corr.) 
[hydrochhride, m .p. 240—260° (decomp.)], of (VIII), 
and, when reduced by N a -llg , gives a  product 
(hydrochloride, m.p. 206—207°). Em de degradation 
of the  corresponding methochloride gives 1 -y-dimethyl- 
amino-n-propylphenanthrene, an  oil [hydrochhride, 
m.p. 195—200°; picrate, m.p. 164-5— 166-5° (corr.)].
(IX) yields similarly the 1-Me derivative, m .p. 129— 
131° (methiodide, m .p. 193— 195°, unstable in  ho t H 20 ), 
and 1-y-ditnethylamino-n-propyl-d : 10-dihydrophenan- 
threne [hydrochloride, m.p. 207—209°; picrate, m.p. 
145-5— 146-5° (corr.)]. By the Skraup synthesis (III)
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gives 5 : G-dihydronapKtJibp. : 2-g]quinoline [3' : 4'-di- 
hydronaphtho-1':  2'-6 :7 -quinoline]
(X), m.p. 72—74° (coir.) [hydro
chloride, m.p. 258—202° (corr.; 
vac.)], which with H 2- P t 0 2 in 
AcOH (less well, H 2-Cu-Cr20 3 in 
E tO H ) gives the  5 :0 :8 :9 :1 0 :1 1 -  
/ f  G-derivative, m.p. 72—73°, 
which yields the methiodide, 

m.p. 190—200° (decomp.), of its Me derivative and 
thence 3-y-dimethylamino-n-propyl-0 : 10-dihydrophen
anthrene (XI) [hydrochloride, m.p. 150— 151° (corr.); 
picrate, m .p. 101-5— 103° (corr.)]. W ith Pd-black 
in N2 a t 300—360° (X) gives napMho-[l : 2-g]quinoline, 
m.p. 159— 160° [hydrochloride, m.p. 280—295° (vac.)], 
hydrogenated (P t0 2; AcOH) to  the 8 : 9 : 10 : 11 
derivative, an  oil, which yields the  methiodide, m.p. 
203—205° (decomp.), of its 8-Me derivative, and 
thence 3-y-dimethylamino-n-propylphenanthrene (XII) 
[hydrochloride, m.p. 160—162° (corr.); picrate, m.p. 
150-5— 151-5° (corr.); methiodide, m.p. 173— 174° 
(163—164°); perchlorate, m.p. 84-5—89° (corr.)], also 
obtained in  one experiment from (XI) by P d  in N 2 a t 
190—200°. 3-y-Dimethylamino-a-hydroxy-w-propyl- 
phenanthrene hydrochloride and PC15 in CHC13 give
3-<x-chloro-y-diinelhylaminopropylphcnanthrene hydro
chloride, double m .p. 150— 155° and 238—240°, which 
with H 2-P d (0 H )2-C aC 03 gives (X II). 2-y-Dimethyl- 
amino-w-propylphenanthrene is unchanged by N a-H g 
and N a-E tO H  gives a  m ixture. 2-Acetyl-9 : 10- 
dihydrophenanthrene, (CH20 )3, and NHMe2,HCl in 
hot !So-C5H u -OH give 2-$-dirnethylaminopropionyl- 
9 : 10-dihydrophenanthrene, m .p. 70—71° (corr.) [hydro
chloride, m.p. 162— 163° (corr.)], hydrogenated (P t0 2; 
60% EtOH) to  2-y-dimethylamino-a.-hydroxy-n-propyl- 
9 : 10-dihydrophenanthrene, m.p. 72—74° (corr.), the 
hydrochloride, m.p. 159—161° (corr.), of which w ith 
PC15 in CHC13 yields 2-a-chloro-y-dimethylamino-r\.- 
propyl-d : 10-dihydrophenanthrene hydrochloride, m.p. 
214~—216°, and thence 2-y-dimethylamino-n-propyl- 
9 : 10-dihydrophenanthrene hydrochloride, m.p. 204— 
206° (corr.). R . S. C.

P olynuclear, condensed sy stem s w ith  hetero
cyclic r in g s. III. W. B o r s c h e  and O. V o r b a c h  
(Annalen, 1938, 537 , 22—38; cf. A., 1937, II , 518, 
519).—2 : 3-Diphonylquinoline-4-carboxyl chloride is 

cyclised by A1C13 in P hN 0 2 a t  60° 
to  9-keto-4-phenyl-l : 2-benzo-3- 
azafluorene (I), m.p. 263° (oxime, 
m .p. 254°; 2 : 4-diniirophenylhydr- 
azone, m.p. 320°), which does not 

,r ■, appear to  give a picrate. I t  is
[ > reduced by N2H 4,H20  a t  200° in

20 hr. to  4-phenyl-l : 2-benzo-3-azajluorene, m.p. 184° 
[picrate, m .p. 200°), also obtained by Sn powder with 
boiling AcOH-4n-HC1. Isatic acid and CH2P1i Ac give 
‘¿-phmyl-2-melhyl- (II), decomp. 312°, and 2-benzyl-, 
m.p. 220° (decomp.), -quinoline-4-carboxylic acid. The 
chloride of (II) is transformed by A1C13 in P h N 0 2 into
S-ketoA-methyl-l : 2-benzo-3-azafluorene (III), m.p. 
198° (oxime, m.p. 292°; 2 : 4-dinitrophenylhydrazone, 
m.p. 317°; picrate, m.p. 235°), also obtained from
(II) and conc. H 2S 04 a t 100°. Condensation of (III) 
with the  requisite aldehyde affords 4-styryl-, m.p.

185°, 4-p-methoxystyryl-, m.p. 199°, and 4-o-nitro- 
styryl-, m.p. 224°, -1 : 2-benzoazafluorenc. ( I l l )  is 
reduced by N2H 4,H20  a t 200° to  4-meihyl-l : 2-benzo-
3-azafluorene, m.p. 133° (hydrochloride, decomp. 285°; 
picrate, m.p. 180°). CH2Ph*COEt, obtained with (3- 
hydroxy-ay-diphenyl-ii-ethylghitaric acid, m.p. 181° 
(decomp.), by  the action of EtCOCl on 
CHPh(MgCl)-C02Na, isatin, and KOH in E tO H  a t 
100° yield ‘¿-phenyl-2-cthyl- (IV), m.p. 302—303° 
(decomp.), and 2-benzyl-3-methyl- (V), m.p. 235— 
237°, -quinolineA-carboxylic, acid. D istillation of (IV) 
with Cu-bronze yields 3-phenrjl-2-ethylquinoline, b.p.
200—203°/17 mm. (picrate, m.p. 177°), whilst (V) 
affords 2-benzyl-3-methylquinoUne, b.p. 187—192°/15 
mm. (picrate, m.p. 184°). The chloride of (IV) is 
cyclised to 4-ethyl-l : 2-benzo-3-azafluorenone, m.p.
157— 158° [sulphate, m.p. 255° (decomp.)], also 
obtained from (IV) and conc. H 2S 04. 4-Ethyl-l : 2- 
benzo-3-azafluorene has m.p. 101°. 3-Phenyl-2-benzyl- 
quinoline-4-carboxylic acid (Me ester, m.p. 101°) 
[whence 3-phenyl-2-benzylquinoline, m.p. 60°, b.p. 
260—265°/2 mm. (picrate, m.p. 190°)] is converted by 
PC15 in P0C13 a t 100° into Q-ketoA-benzyl-l : 2-benzo-
3-azafluorene, m.p. 220° (2 : i-dinitrophenylhydrazone, 
m.p. 308°); the  acid and conc. H 2S04 a t 80° yield 9- 
ketoA-benzyl-l : 2-benzo-3-azafluorene-‘l.-sulphonic acid, 
m.p. 322°. 3-Phenyl-3-benzylquinoline-4-carboxyl 
chloride, A1C13, and CgH6 a t 60° give 4-phenyl-l : 2- 
benzo-3-aza-antkran-d-ol, m.p. 265° (picrate, m.p. 
234° ; Ac  derivative, m.p. 197°), which does not re
act with 2 : 4-(N02)2CGH 3'NH-NH2; the correspond
ing free acid and conc. H 2S 04 a t 80° appear to give a 
sidphonic acid, C ^ H j^ N S ,  m.p. >360°. Isatin , 
KOH, and CO(CH2-CH2P h )2 give 3-benzyl-2-$-phenyl- 
ethylquinoline-4-carboxylic acid, m.p. (anhyd.) 175°, 
(hydrated) 120° [whence 3-benzyl-2-$-phenylethyl- 
quinoline, m.p. 98° (picrate, m.p. 198°; methiodide, 
m.p. 193°)], transformed by PCl5-P 0 C l3 into (?)- 
chloro-4-[i-phenylethyl-1 : 2-benzo-3-aza-anthranol, m.p. 
265° after softening a t 255° (picrate, m.p. 244°), which 
does not react with 2 : 4-(N02)2CGH 3-NH-NH2. 2-fi- 
PhenyUthylquinoline-4-carboxylic acid has m.p. 221°. 
Decarboxylation of (II) by Cu-bronze gives 3-phenyl-2- 
methylquinoline (VI), b.p. 207—209°/12 mm. (picrate, 
m.p. 170°; methiodide, m .p. 196°), which w ith the 
appropriate aldehyde and Ac20  a t 140° affords 3- 
phenyl-2-styryl-, m.p. 103°, -2-p-tneihoxystyryU, m.p. 
120°, and -2-o-nitrostyryl-, m.p. 120°, -quinoline. 2-(i- 
Phenylethylquinoline (picrate, m.p. 130°; methiodide, 
m.p. 189°) has b.p. 216—218°/13 mm., m.p. 29—30°. 
E t2C20 4 and (VI) condense to  Et 3-phenylquinolyl-2- 
pyruvate, m.p. 160° (K  derivative; picrate, m.p. 
145°; 2 : 4 -dinitrophenylhydrazone hydrochloride,
decomp. 197°), from which the following are obtained : 
Et ix-benzoyloxy-3-phenylquinolyl-2-acrylale, m.p. 
117°; E t x-oximino-[i-3-phenylquinolyl-2-propionate, 
m.p. 173°, and the corresponding acid (+ 1 H 20), m.p. 
141°; the anhydride of the acetyloximino-aeid, 
C20H 14O3N2, m.p. 147°, and the corresponding Bz 
derivative,"m.p. 188°; 3-phenylquinolyl-2-acetonitrile, 
m.p. 93°. 2-Benzylquinoline, b.p. 212—213°/12 mm. 
(picrate, m.p. 155°; methiodide, m.p. 208°), gives an 
anisylidene derivative, isolated as its  picrate, m.p. 
225°. I t  is converted into E t phenyl-2-quinolyl- 
pyruvate, m.p. about 172° (K  derivative), which does
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not appear to  form a  picrate or a  2 : 4-dinitrophenyl- 
hydrazone. Et a-oximino-?j-phe?iyl-fi-quinolyl-2-prop- 
ionate, m.p. 191°, and the corresponding acid, 
decomp. 164°, are described. H. W.

F orm ation of u ram il from  dialuric acid .
D . D avidso n  and H. Soloway (J. Org. Chem., 1938, 
3, 365—371).— Form ation of uram il from alloxantin 
by the action of N H 4C1 involves form ation of the inline 
and interaction thereof with dialuric acid to  give 
uramil and alloxan, since form ation of uram il from 
dialuric acid and N H 4C1 is catalysed by  0 a or alloxan. 
Uramil probably exists as the enol. R . S. C.

N ew  azo-com pounds and iodo-derivatives of 
h istid in e and h istam in e. W. D iem air and H. 
F ox  (Ber., 1938, 71, [B], 2493—2499).—^ “-Benzoyl- 
histidine Me ester (I) and P1iN2C1 in 10% N a2C03 
yield di(be,nzeneazo)JN a-benzoylhistidine (XT),

5 n S i ? ! n ^ C'CH2,CH(N H B z)'C° 2H ’ converted 
by CH2N 2 in M e0 H -E t20  into the M e ester, m .p. 
217°. Benzoylhistamine under similar conditions 
gives benzeneazo-'Na-be7izoylhislamine (H I), m.p.
186-5°. jp-NOa’CgH^NaCl gives jt-nilrobenzeneazo- 
glyoxaline, m.p. 248°, w ith glyoxalino and  di-p-nitro- 
benzeneazo-1$a-benzoylhistidine, m .p. 160— 161° (Me 
ester, m.p. 208°). Reduction of (II) w ith SnCl2 and 
HC1 gives a red aminohistidine hydrochloride, very 
sensitivo to  air, and much less stable th an  the simple 
aminoglyoxaline. A l-H g is unsuitable as a reducing 
agent since it  does not decolorise (II) completely. 
Reduction with catalytically excited H 2 confirms the 
constitution of (II) by the  am ount of gas absorbed. 
Rapid experiment in  the  absence , of air leads to  a red 
N H 2-eompound of A7Q-benzoylhistidine which decom
poses to  red, oily smears when its purification or 
union with compounds which stabilise the N H 2 group 
is attem pted. Reduction of (III) w ith SnCl2 and 
HC1 gives colourless crystals which decompose rapidly 
on exposure to  air and do not yield a  Bz compound. 
(I), O-lN-NaOH-MeOH, and I  afford monoiodo-Na- 
benzoyUiistidine Me ester (IV), m .p. 190°; monoiodo- 
l&a-benzoylhi$tidine has m.p. 208°. Both compounds 
are stable towards conc. alkalis and moist Ag20 .
(IV) couples w ith PhN 2Cl to (II), I  being immedi
ately eliminated. H . W.

N ickel cata lyst in  hydrogenation of 4-am ino-5- 
cyano-2-m ethylpyrim idine. M. D elepin e  (Bull. 
Soc. chirn., 1938, [v], 5, 1539— 1550; cf. A., 1938, 
I I , 247).— 4-Amino-2-methylpyrimidine-5-aldehyde
(I), m.p. 192° [hydrochloride ( + H 20 , lost a t  100°), 
m.p. 280—281° (decomp.); plcilinichloride (+ 2 H aO, 
lost a t  100° for 3 h r.); chromate; picrate, m.p. 220°; 
oxim e ; semicarbazone, m.p. 335—336° (decomp.); 
hydrazone, m.p. 296—297° (volatilises); compound with 
NHP1i’N H 2, m.p. 215°; internal salt, + H 2S 0 3 (-¡-H20)
(formula)], affords complexes,| C5H 4N 2< ^ ! j ^ _ > j  M,
with Ni (+ 7 H 20 ; 6 mols. lost a t  100°), Co (+ 7 H 20), 
and Cu (+ 6 H 20 ) ;  mechanism of formation, though 
the 5-CH2*0H compound, i3 discussed. W ith A gN 03, 
a  compound of 2 mols. of (I) and 1 mol. of A gN 03, is 
obtained. 4-Amino-2-methyl-5-aminomethylpyrim- 
idine gives a  hydrochloride, + H 20 , m .p. 304—305° 
(decomp.). “ A. T. P.

A nom alous decom p osition  of the tetrazo- 
derivative of 2  : 2 '-d iam in o-l : l'-d inaphthyl.
IV. R eaction  of o-(4  : 5-1' : 2'-naphth-3-pyr- 
azolyl) cinnam ic acid w ith  th ion y l chloride.
A. C o r b e l l i n i , C . B o tk ttg n o , and F .  Ca p u c c i  (R. 
1st. lombardo Sci L ett., Rend., 1936, [ii], 69, 477— 
484; Chem. Zentr., 1937, i, 1420).—cis-o-(4 : 5 -1 ': 2'- 
Naphth-3-pyrazolyl)cinnamic acid (I) and boiling 
S0C12 give a chloride, C20H UON2C1, m.p. —250° 
(decom p.; darkens ~200°), hydrolysed (5% NaOH) 
to  an  acid, C20H 12O2N2, m.p. 273-5° (Me, m .p. 238°, 
Et, m.p. 234°, and isoamyl es te rs ; amide, m .p. 274°), 
which contains 2 H  less th an  (I) and affords o-(4 : 5- 
1' : 2 '-naphth-3-pyrazolyl)benzoic acid, m.p. 266— 
268-5° (decomp.), when fused w ith KOH. Reduction 
(Zn dust, AcOH) of the  acid (and esters) gives (I) 
(and esters). H . B .

Structure and properties of P inacryptol-green.
I . N . G o r b a t s c h e v a  and 1 .1 . L e v k o e v  (Photo.-Kino 
Chem. Ind. U.S.S.R., 1936, 1, 59—63).—Reduction 
(SnCl2) of the product from o-NH2*C6H 4*NHPh and 
(?)picryl chloride gives (?)1 : 3-diamino-5-phenylphen- 
azonium chloride (Pinacryptol-green). Ch . A b s . (6)

D erivatives of 3-carboline. R . H . F r e a k  and 
R . R o b in s o n  (J.C.S., 1938, 2013—2015).—Decomp, 
of l-2 '-pyridyl-l : 2 ; 3-benztriazole in  H 3P 0 4 gives
3-carbohne, which forms a methosulphate, m.p. 204— 
205°, and a methiodide, m .p. 208°. The m etho
sulphate and NaOH yield 3-methtjl-3-is.ocarboline, m.p. 
138— 139°, which behaves as a resonance hybrid, and 
w ith E tI  affords 3-methyl-1 -ethylcarbolinium iodide, 
m .p. 195°. 3-Carboline ethosulphate, m.p. 114— 115°, 
similarly gives 3-ethyl-3-isocarboline, m .p. 102°, which 
w ith N a l yields 3-carboline ethiodide, m .p. 199—200°.
3-Ethyl-3-carboline on m ethylation affords 1 -methyl-
3-eihylcarbolinium iodide, m .p. 209-5°. Reduction of
3-carbohne -with N a-B uO H  gives 3-y-aminopropyl- 
indole. 1 : 2-Naphthylenediamine and 2-chloro- 
pyridine yield 3-2’-pyridyl-fi-naphthaisotriazole, m.p. 
159°, which with H 3P 0 4 forms 9 : lQ-benzo-3-carboline, 
m.p. 256° (picrate, decomp. 300°). F .  R . S.

1 : 3-D iaza-anthraquinones.—SeeB ., 1939,18.
A zine dyes derived from  naphthalene. S.

M il h a £ l o v  (Bull. Soc. chim., 1938, [v], 5, 1655— 
1664).— 4-A cetam idonaphthvlene-l : 2-diam ine (I) 
and phenanthra-9 : 10-quinone give the  cryst. acet-

amido-azine, hydrolysed 
by aq. H 2S 04 to  the 
azine, m.p. 309—313°. 
(COPh)2 gives the  acet- 

L amido-azine, m .p. 244-2 
—245°, hydrolysed to 
the azine, C24H 17N3,|m.p. 
235°, which gives the 
salt (II). Atm. oxid
ation of (I) or condens

ation of (I) with 4-acetam idonaphtha-l : 2-quinone 
gives much of the  azine (III) with some of the 
azine (IV), which are readily hydrolysed to  the 
Ac-free azines, sensitive to  N H 3. 3-Acetamido- 
naphtha-I : 2-quinone and (I) give a similar m ixture of 
isomeric diacetamidoazines. 4 : 5-Dihydroxy-o-benzo- 
quinone and (I) give an  acetamidoazine and thence the
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free azine. 4-H ydroxynaphtha-l : 2-quinone and 
(I) give two products', the  m ixture is hydrolysed

NHAc1
NHAc1

NHAc

¡NHAc

V  .

N
(III.) (IV.)

and the free azines are isolated as dihydrochlorides, 
C20H 13ON3,2HC1. R. S. C.

y-T riazines. X XXVII. L iebig and W ohler's 
so-called trigen ic  acid  : 2 : 4-d iketo-6-m ethyl- 
triazidine or cj/c/oethylidenebiuret. A. Ostro- 
govicii and G. Ostrogovich  (Gazzetta, 1938, 6 8 , 
688—698).—Repeating the Liebig-W ohler prep. (An- 
nalen, 1846, 59, 296), eyanuric acid (I) is heated with 
MeCHO; the  resulting “ trigenic acid ” is 2 : 6- 
diketo-Q-methyllriazidine (cycZoethylidencbiuret) (II) 
(cf. A., 1936, 616), m.p. 272—273°, mixed with un
changed (I), which is now removed as the Ba salt, 
and the sol. Ba derivative of (II) decomposed by C 02. 
Salts prepared from (II) are identical w ith those from 
the reduction product of dihydroxymethyltriazine 
(loc. cit. ) ; the  basic Hg salt, C4H 50 2N3(H g'0H )2) 
decomp. 250—252° (Ac2 derivative), is also described. 
The Ac, derivative of (II) has new m.p. 175— 176°.

E . W . W .
H eterocyclically  substitu ted  pyruvic esters.

III. Q uinoxalyl-2-pyruvic esters and 3-m ethyl- 
quinoxalyl-2-pyruvic esters. W. B orsche and 
W. D o eller  (Annalen, 1938, 537, 39—52; cf. A., 
1937, H , 32).—Addition of 2-methylquinoxaline to  a 
solution of K  and E t2C20 4 in E t20 - E t0 H  a t  0° 
gives li t  quinoxalyl-2-pyruvate (I), m.p. 161— 162° 
[if derivative, picrate, m.p. 134°; methiodide, de
comp. 176°; O-Bz derivative, m.p. 94—98°; oxime
(II), m.p. 146— 148; 2 : 4 -dinitrophenylhydrazone,
m.p. 136— 137°; hydrazone hydrazide, Cu H 12ON6, 
decomp. 225°]. I t  could not be smoothly hydrolysed 
to the  corresponding acid and does not give character
istic condensation products w ith arom atic aldehydes. 
W ith o-NHj-C.H^CHO it readily gives Et 3-2J- 
quinoxalylquinoline-2-carboxylale, m.p. 153— 154°; 
the corresponding acid, decomp, about 181° (Na 
salt; M e  ester, m.p. 172— 173°), passes a t 200—205° 
into 3-2 '-quinoxalylquinoline, m .p. 214—215° (picr
ate, m.p. 238—239°; methiodide, decomp. 268—269°).
o-C5H 4(NH2)2 and (I) a t  100° give 3 '-hydroxy-2 : 2'- 
diquinoxalylmethane, m.p. 307—309°. Dia/.otised 
NH2Ph and (I) yield E t a$-diketo-$-quinoxalyl-2- 
propionate $-phenylhydrazone, m.p. 158— 160°, which 
gives only amorphous products when hydrolysed; 
the corresponding p-tolylhydrazone, m.p. 149— 150°, is 
transformed by 5%  K O H into an unidentified compound, 
in C17H 120 2N2, decomp. 244—245°. Gradual addition 
of S e02 to  2-methylquinoxaline in xylene a t 130° gives 
quinoxaline-2-aldehyde, m .p. 110° (phenylhydrazone, 
m.p. 229—230°; oxime, m.p. 197— 198°). PhCHO, 
p-C8H 4Me-NH2, and (I) in boiling E tO H  slowly give 4:5- 
diketo - 2 - phenyl -1 - p - tolyl-Z-quinoxahjl-2-pyrrolidine, 
m .p. 283—285°; the  corresponding fi-naphthyl deriv
ative decomposes a t  290—292°. (II) is readily

hydrolysed by alkali bu t the resulting acid is purified 
w ith difficulty and is therefore converted directly by 
Ac20  a t  45° into quinoxalyl-2-acelonitrile (II), m.p. 
116— 117° (boiling Ac20  gives <x-cyano-a-2-quinoxalyl- 
acetone, m.p. 228—229°). ^-N 0-C 6H 4-NMe2 and (il)  
in boiling MeOH afford the p-dimethylaminoanil of 
quinoxalyl-2-glyoxylonitrile, m.p. 251°. W ith the 
requisite N 2-compound (II) gives quinoxalyl-2-gly- 
oxylonitrile -p-tolylhydrazone, m.p. 187— 188°, and 
p-anisylhydrazone, m.p. 188— 190°. W ith PhCHO 
in E tO H  containing a little piperidine (II) yields 
a-2-quinoxalylcinnamcmitrile, m.p. 146—147°; 4-
methoxy-a.-2-quinoxalylcinnamonitrile, m.p. 162— 163°, 
and o.$-d\-2-quinoxalylacrylonitrile, m.p. 245°, are 
Obtained similarly. o-OH'CaH 4-CHO and  isatin give 
respectively 3 - 2 - quinoxa hjlcouma rin, m.p. 196— 
197°, and  2-keto-3-2’-quinoxalylcyanomethene-2:3 - 
dihydroindole, m.p. 306—308°. 2 : 3-Dimethylquinox- 
aline, E t2C20 4, and K O E t yield E t  3-methylquinox- 
alyl-2-pyruvato (III), m.p. 129—130° (picrate, m.p. 
140— 141°; 0-J5s derivative, m.p. 119— 122°; oxime, 
m.p. 181— 182°; 2 : 4-dinitrophenylhydrazone, m.p. 
179—180°), hydrolysed to  3-methyl-2-quinoxalyl- 
pyruvic acid, decomp. 223—225° (K  salt). ( I ll)  is 
unaffected by aromatic aldehydes (including o- 
NH 2'C6H 4'CHO) and arom atic N2-compounds under 
the  usual conditions. W ith o-C8H4(KH2)2 it  gives  
3' - hydroxy - 3 - methyl - 2 : 2' - diquinoxalijlmetliane, de - 
comp. 355°. 3-Methyl-2-quinoxalylacetonilrile, m.p.
131—133°, is converted into 3-methyl-2-quinoxalyl- 
glyoxylonitrile p-dimethylaminoanil, m.p. 183—184°, 
p-tolylhydrazone, m.p. 223—224°, and p -anisyl- 
hydrazone, m.p. 204°. a.-3-Methyl-2-quinoxalylcinnamo- 
nitrile, m.p. 138°, and a-3-methyl-2-p-methoxy- 
quinoxalylcinnamonitrile, m.p. 143°, are described.

II. W.
D ehydrogenation of pyrid ium  and of neo- 

tropine : 8-substitu ted  6-am ino-2 : 3-pyridino- 
7 : 8 : 9-triazoles. G. Ch arr ier  and M. J orio 
(Gazzetta, 1938, 68, 640—651).— “ Pyridium  ” (3- 
benzeneazo-2 : 6-diaminopyridine hydrochloride) in 
E tO H  with aq. CuS04 and NH 3 is dehydrogenated to  

Q-amino-H-phcnyl-2 : 3-pyridino- 
7 : 8 :  9-triazole (I) \6'-amino-2- 
phenylpyrido-2' : 3'-4 : 5 -tr i
azole] (cf. A., 1935, 226), m.p. 
215° [hydrochloride; platini- 
chloride ; A c  derivative, m.p. 
241—242°; (S03H)2 deriva tive ; 

CH2-C02H  derivative, m .p. 242—243°]. W ith 1 : 2 : 4 -  
C6H3C1(N02)2, (I) gives the  6 -(2 ': 3 '-dinitroanilino)- 
derivative, m.p. 265—270°; and w ith CH20  and 
N aH S03 forms a product, m.p. 275—280°. “ Neo-
tropine (2 : 6-diamino-2'-?i-butoxy-3 : 3'-azo-
pyridine) in E tO H  with aq. CuS04 and NH3 yields 
G-amino-S-(2'-i\-buioxy-5'-pyridyl)-2 : 3-pyridino- 
7 : 8 :  9-triazole, m.p. 212°. E . W. W.

T etrabenztriazaporphins.—See B., 1939, 18.
C onstitution of som e naturally  occurring, 

sen sitis in g  dyes. A. T r e ib s  (Strahlenther., 1938, 
61, 658—663).—A discussion of the  constitution of 
porphyrins. H . W.

Preparation  of adenosine.—See A., 1939, I I I ,  
197.
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tsoOxazole ser ies . VI. A m ino-derivatives of 
aliphatic type. A. Q u il ic o  and L. P a n iz z i  (Gaz- 
zetta, 1938,6 8 , 625—640).— '¿-Methylisooxazole-5-carb- 
oxyl chloride, m.p. 39°, b.p. 89°/20 mm. (from the Na 
salt of the acid), yields, via the amide, 5-cyano-3-methyl- 
isooxazole (I), b.p. 174°, and, via the anilide, tho -5- 
anilide iminochloride (II), m.p. 70—71°. 5-Methyl- 
i'sooxazole-3-carboxyl chloride similarly gives 3-cya.no- 
a-methylisooxazole (III), m.p. 182— 184°, and the 
-3-anilide iminochloride (IV), m.p. 70—73°. Anhyd. 
SnCl2-HCl in E t20 , followed by 15—20% aq. 
NaOH, reduces (II) to  (3-methyl-5-isooxazolyhnethyl)- 
aniline, m.p. 51—52° [Bz derivative, m .p. S6— 87°; 
NO  derivative, m.p. 74—75° (decomp.)]; similarly
(IV) gives (5-methyl-3-isooxazolylmethyl)a?uline [Bz 
derivative, m.p. 110°; A’O-derivative, m.p. 67— 
68° (decomp.)]. In  the same way, (I) and (III) are 
reduced to  {3-ttiethyl-5-isooxazolylmethyl)aniine, b.p. 
84—85°/5— 8 mm. (hydrochloride, decomp. 221—222°; 
platinichloride, decomp. 211—216°; pier ale., decomp.
179— 181°; Bz  derivative, m .p. 108°), and (5- 
methyl-3-isooxazolylmethyl)ami7ie, b.p. S3°/5—8 mm. 
(hydrochloride, decomp. 202—203°; platinichloride, 
decomp. 203°; picrate, decomp. 179—181°; Bz  
derivative, m.p. 108-5— 109-5°). 3-Phenyl-5-methyl- 
a'sooxazole-4-carboxylamide (A., 1938, I I , 462) heated 
w ith Po05 gives the corresponding -4-cyawo-compound, 
m .p. 83-5— 84-5°. E . W . W.

(soO xazole ser ies . I . A. Q u il ic o  and R. 
F usco . II. H alogen derivatives. A. Q u il ic o  
and R . J ttsto n i (R. 1st. lom bardo Sci. Lett., 
Rend., 1936, [ii], 69, 439—457, 587—601; Chem. 
Zentr., 1937, i, 1424— 1425).—I. /soOxazoles are 
synthesised from, e.g., CPliCKN-OH (I) and 
COR-CH2X  (X =  COR, CHO, C 02E t, CN, etc.); 
other methods are reviewed. Thus (I) and 
CN-CH2-C02E t in cold E tO H -N aO E t give Et 5- 
amino-3-phenyl\sooxazole-4z-carboxylate, m.p. 124°, 
hydrolysed by aq. Ba(O H )2 to  the  free acid (II), 
decomp. 181° [Ag sa lt; amide, m.p. 170— 171°, 
from (I) and CN-CH2-CO-NH2], and by dil. KOH to
5-amino-3-phenyl\&ooxazole, m.p. 110— 111° (CHPh\, 
m.p. 135— 136°, anisylidene, m .p. 148°, and cinnamyl- 
idenc, m.p. 161°, derivatives). ,4zo-dyes are obtained 
from (II) and P h N M  or ;p-C6H 4Cl-N2Cl, and (II) is 
degraded by dil. HC1 a t  130° to  COPhMe, NH,OH, 
N H ,, and C 02. 4-Cyano-3 : 5-diphenylisooxazole, m.p,
130— 131°, similarly obtained from (I) and 
COPh-CH2-CN or from CHBz2-CN and N H,OH, is 
stable towards heat, alkalis, dil. acids, oxidising 
agents, and NHPh*NH2; short treatm ent with conc. 
H2S04 a t  150° gives small am ounts of (probably) 3 : 5- 
diphenylisooxazole-i-carboxylamide, m .p. 210° (two 
m odifications; cf. B etti et al., A., 1922, i, 52).

I I .  3 : 5-Dimethyl- and 3- and 5-methvl- (in) 
-isooxazoles with Cl2 and B r form additive com
pounds, which when heated or exposed to  sunlight 
lose H H al to  give the 4-halogeno-derivatives [those 
of (III) are converted by E tO H -N aO E t into 
COMe-CHHal-CN], The following are described:
4-chloro- (IV), b.p. 135— 135-5°, and 4-bromo- (V), 
b.p. 147— 148°, -5-methyl-, 4-bromo-3-methyl-, b.p.
142-5— 144-5°, and 4-chloro-, b.p. 150— 150-5°, and
4-bromo-, b.p. 169°, - 3 : 5-dimethyl-isooxazole.

COMe-CHCl-CN [Na salt from (IV) and E tO H - 
N aO Et] w ith N H Ph-N H 2 and iJ-N 02-C6H 4-NH-NH2 
in H 20  gives §-benzeneazo-, m.p. 81°, and ¡3-p-nitro- 
benzeneazo- (VI), m.p. 90°, -crotononitrile, respectively; 
the former is also obtained from COMe-CHBr-CN 
[from (V)]. Boiling conc. HC1 converts (VI) into 
(probably) $-2-chloro-4-nitrophenylhydrazinocrotono- 
nitrile, m.p. 149— 150°. H . B.

C hrom enoquinolines and chrom enobenzo- 
p yry liu m  sa lts . P .  P f e i f f e r  and G . v o n  B a n k  
(J. pr. Chem., 1938, [ii], 151, 312—318).—Chroman- 
one (I) and o-NH2*C6H 4-CHO are condensed by

(II.) (III .)

2N-NaOH in cold MeOH to chromenoquinoline (II), 
m.p. 121-5°, which dissolves in conc. H 2S 0 4 to  a 
yellow solution with green fluorescence. I t  gives a 
well-cryst. perchlorate, m .p. 280—281° after darken
ing a t about 260°, H  sulphate w ithout definite m.p., 
and chloride, m .p. 237° (decomp.). I t  is oxidised by 
H 20 2 and boiling 2n-HC1 to a compound, C16H 1G0 4N, 
m.p. 259°. Analogously, 7-methoxychromanone 
affords T-mcthoxychromenoquinoline, m .p. 118— 119°, 
which dissolves in conc. H 2S 0 4 to  a yellow solution 
with a green to  blue fluorescence |jperchlorate, softens 
and commences to  decompose a t  270°; nitrate, m.p. 
173° (decom p.); chloride, m.p. 232° (decomp.)].
7-Hydroxychromanone gives 7 '-hydroxychromeno- 
quinoline, m.p. 160° (slight decomp.) after softening 
a t  145° [perchlorate, m.p. 295° (decomp.) after soften
ing and darkening a t  290°]. o-OH-C6H 4-CHO and
(I) in MeOH are transform ed by HC1 h t 0° followed 
by HC104 into chromenobenzopyrylium perchlorate 
(cf. I l l )  (corresponding platinichloride, decomp. 
about 220°). I ’-Mcthoxychromonobenzopyrylium per
chlorate, m.p. 232° (decomp.) after softening a t  210°, 
and platinichloride, blackens a t  220°, are described.

H. W.
D ialkylth iazolid inediones. W. J . D o r a n  and 

H. A. S h o n l e  (J. Org. Chem., 1938, 3, 193— 197).— 
CS(NH,)., with CRR'Br-COCl or with CRR'Br-C02H 
and NaOH in E tO H  gives 2-imino-4-lceto-5 : 5-diethyl-, 
new m.p. 237—238°, -5-ethyl-5-n-propyl-, m.p. 220— 
222°, -5-ethyl-5-isobiltyl-, m.p. 225—227°, -5-ethyl-5- 
sec.-butyl-, m.p. 215—216°, and -5-ethyl-5-oi-methyl- 
n-butyl-thiazolidine, m .p. 229—231°, hydrolysed by 
dil. HC1 to  the corresponding 2 :4 -diketo-5: 5- 
dialkylthiazolidines, m.p. 78—78-5°, an oil, m.p.
70—72°, and 105— 107°, respectively, which have 
short sedative and anesthetic  action, bu t cause 
tremors or convulsions. a.-Bromo-y-methyl-a.-ethyl-n- 
valeric, b.p. 121— 125°/2-5 mm., and  a-bromo-?>- 
methyl-x-ethyl-n-hexoic acid, b.p. 120— 125°/1 mm., 
are prepared. R . S . C.

Indigoid  vat d yes of the isa tin  ser ies. III. 
3 - Indole -2 '  -  (4' -  m eth y l (thionaphtheneindigos. 
S. K. G u h a  (J. Indian Chem. Soc., 1938, 15, ,501— 
508; cf. A., 1937, H , 393).—3-Hydroxy-4-methyl- 
thionaphthen and isatin  in AcOH-HCl afford 3-
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indole-2'-(4'-methyl)thionaphthenindigo [3-keto-2-oxin- 
dolidme-4-methyldihydrolhionaphthen\ (I). The re
spective substitu ted  isatins give similarly the 5- 
chloro-, 5-bromo-, 5 : 7-dibromo-, 5-bromo-l-nitro-, and 
5 : 7-dinitroindole derivatives of (I). 3-Hydroxy- 
thionaphthen and 5 : 7-dinitroisatin give 3-(5 : 7- 
dinitro)indole-2'-thionaphthenindigo. The dyeings on 
cotton and wool, and absorption spectra, are com
pared with those of the isomeric 5'- and 6'-Me com
pounds; change in shade is produced in the same 
way as observed in other series (cf. A., 1938, I I , 243, 
455). A. T. P.

O x- and th i-azole derivatives [polarising sub
sta n ces].—See B., 1939, 106.

T hiazole derivatives.—See B., 1939, 106.
H eterocyclically  substitu ted  pyruvic esters.

IV. Pyruvic esters from  1-m ethylbenzoxazole.
1-m ethylbenzth iazole, and 1-substituted  2- 
m ethylbenzim inazoles. W. B o rsch e  and W. 
D o e l le r  (Annalen, 1937, 537, 53—66).— 1-Methyl- 
benzoxazole (I), E t2C20,„ and K O E t in E t0 H -E t20  
afford E t 1-benzoxazolylpyruvate (II),
C6H 4< § > C -C H 2-C0-C02E t, m .p. 69° (oxime, m.p.
127— 128°; 2 : 4-dinitrophenylhydrazone, m.p. 194°), 
which does not give a picrate or a  methiodide. I t  is 
hydrolysed to  1 -benzoxazolylpyruvic acid, decomp. 
154° (K  salt), converted by N H 2OH into the  com
pound, C9H 80 2N2, m.p. 199°, and oxidised by N aO H - 
H 20 2 to  1 -benzoxazolylacetic acid, decomp. 116°, 
which gives (I) when distilled. (II) and the requisite 
N 2-compound yield E t a.$-diketo-?>-l-benzoxazolyl- 
propionate $-phenylhydrazone, m .p. 131— 132°, and 
p-p -tolylhydrazone, m.p. 165°. W ith PhCHO and 
7}-CcH [Me-NHo in boiling E tO H  (II) affords 4 : 5-di- 
keto-2 - phenyl -1 - p - tolyl - 3 -1 ' - benzozazolylpyrrolidine, 
m.p. 288—290°; the corresponding 1 -$-naphthyl 
derivative has m.p. 302—305°. W hen heated with 
o-C6H 4(NH2)2 (II) affords 3-hydroxy-2-quinoxalyl- 
1'-benzoxazolylmetliane, m.p. about 330°. (II) is con
verted by  o-NH2-CgH 4-CHO a t 100° into Et 3-V-benz- 
oxazolylquinoline-2-carboxylate, m .p. 144— 145°; the 
corresponding acid, decomp. 174°, is decarboxylated 
to  3-1'-benzoxazohylquinoline, m.p. 178—179° (picrate, 
m.p. 203°). I -Methylbenzthiazole (III) and E t2C20 4 
give Et 1-benzthiazolylpyruvatc (IV), m.p. 166° (picrate, 
m.p. 155— 156°; 2 : 4-dinitrophenylhydrazone, m.p,
194— 195°, and its hydrochloride ; oxime, m.p. 147°).
(IV) is hydrolysed to  l-benzthiazolylpyruvic acid, m.p. 
173° (Ar salt), oxidised (H20 2 in alkaline solution) to 
the unstable 1-benzthiazolylacetic acid, characterised 
by decarboxylation to  (III). W ith the appropriate 
N 2-compound (IV) yields Et aS-diketo-'i-l-benzth iazolyl- 
propionate fi-phenylhydrazone, m.p. 146—147“ [hydro
lysed to  the  corresponding acid, m.p. 243° (decomp.)], 
and p -tolylhydrazone, m.p. 143— 144° [corresponding 
acid, m.p. 207° (deeomp.)]. Se02 oxidises (III) to 
benzthiazole-l-aldehyde, m.p. 65° (oxime, m.p. 186— 
187°; phenylhydrazone, m.p. 204—205°). 4 : 5 -Di- 
keto-2-phenyl-1 -p-tolyl-, dccomp. 270—272°, and 
4 : 5-diketo-2-phenyl-\-$-naphthyl-, decomp. 286—28SJ, 
-3-1'-benzthiazolylpyrrolidinc are described. W ith
o-Cr>H 4(NH2), a t 100° (IV) yields 3-hydrox!/-2-quin- 
oxalyl-l-benzthiazolylmethane, m.p. 318—320°. Et

3 : l'-benzthiazolylquinoline-2-carboxylate, m.p. 158— 
159°, from (IV) and o-NH2-CGH4-CHO a t  100°, is 
hydrolysed and decarboxylated to  3 : 1'-benzthiazolyl- 
quiiwline, m.p. 198—199° (picrate, m.p. 223—224°; 
methiodide, decomp. 152— 155°). The oxime, decomp, 
about 200°, of l-benzthiazolylpyruvic acid is trans
formed by warm Ac20  into 1-benzthiazolylacetonitrile
(V), m.p. 98—100°, and converted by boiling Ac20  
into a-cyano-oi-l-benzthiazolylacetone, m.p. 229°. 
p-NO,CBH 4,NMe2 and (V) in MeOH afford 1 -benz- 
thiazolylglyoxylonitrile ■p-dimethylaminoanil, m.p. 251— 
254°. W ith the appropriate N 2-compound in AcOH
(V) yields 1 -benzthiazolylglyoxylonitrileTp-tolylhydrazone, 
m.p. 193—195°,and p-anisylhydrazone, m.p. 169— 170°. 
W ith aromatic aldehydes or isatin in E tO H  containing 
piperidine (V) gives a-l-benzthiazolylcinnamonitriU, 
m.p. 121—122°, p-methoxy-a.-\-benzthiazolylcinnamo- 
nitrile, m.p. 145°, afi-di-1 -benzthiazolylacrylonitrile, 
m.p. 211—213° and 2-keto-3-cyano-l'-benzthiazolyl- 
methene-2 : 3-dihydroindole, m.p. about 240°. A ttem pts 
to  esterify (V) w ith boiling IICl-MeOH led to  (H I). 
1 : 2-Dimethylbenziminazole and E t2C20 4 slowly give 
Et l-methyl-2-benziminazolylpyruvate, m.p. 154— 156° 
(K  compound), in very modest yield. W ith some 
uncertainty l-phenyl-2-methylbenziminazole (VI) and 
E t2C20 4 afford E t l-phenyl-2-methylbenziminazolyl- 
pyruvate, m.p. 151— 152° (picrate, decomp. 185— 186°), 
which gives a green colour with FeCl3. 0-C6H4(C0 )20  
and (VI) a t 200° yield \-phenyl-2-phthalidenemethenyl-
benziminazole, C6H 4< “ ^ > C -C H :C < ^ « ^ > C O ,
m.p. 280—281°. * H. W.

N ew  heterocyclic syntheses. IV. [F ive-m em - 
bered r in g s containing 2 N  and S  or S e .] R.
Fusco and C. M u s a n t e  (Gazzetta, 1938, 68 , 665— 
681; cf. A., 1938, I I , 340).—NHPh-N:CPhCl (I), 
2 : 4 :  1 -C,H:)Br,-N H-N.'CPh Br (II), and 
p -N 02-CrH 4-NH-N:CBr-C02E t (III) heated with 
NaS-CS-OEt (IV) in E tO H  give respectively 2-thion- 
3 : 5-diplienyl-, m.p. 151— 152°, -5-phenyl-3-(2' : 4'-di- 
bromophemjl)-, m.p. 129°, and -5-carbethoxy-3-(p-niiro- 
phenyl)-1 : 3 : 4-thiodiuzoline, m.p. 151°. W ith 
KS-C02E t (V), (I), (II), and (III) give respectively
2-keto-3 : 5-diplienyl-, 2-keto-5-phenyl-3-(2': 4'-di- 
bromophenyl)- (cf. loc. cit.), and 2-keto-5-carbethoxy-
3-(p-nilrophenyl)-l : 3 : 4-thiodiazoline (VI), m.p. 91°. 
W ith KCNSe, (I), (II), and (III) give respectively
2-imino-3 : 5-diphenyl-, m.p. I l l —-113° [hydrochloride, 
m.p. 250° (deeomp.)], -5-phenyl-3-(2': 4 '-dibromo- 
phenyl)-, m.p. 70° (hydrobromide, m.p. 265°), and 
-5-carbethoxy-3-(p-nilrophenyl)-l : 3 : 4-selenodiazoline, 
m.p. 17S—179° [hydrochloride, m.p. 216° (decomp.)]. 
The ITO-derivative, m.p. 124° (decomp.), of the last, 
when heated in  xylene, gives 2-keto-5-carbethoxy-3- 
(4'-nitrophenyl)-! : 3 : 4-selenodiazoline, m.p. 97—98°, 
which with dil. H 2S04 liberates Se. W ith KCNS,
(III) gives 2-imino-5-carbethoxy-3-p-nitrophenyl- 
1 : 3 :  4-thiodiazoline, m.p. 175° [hydrochloride, m.p. 
213° (decomp.)], of which the iYO-derivative, m.p. 
110° (deeomp.), in  boiling xylene gives 3 -mrbethoxy-
1-p-nitrophenyl-l : 2 : 4-triazol-5-one, m.p. 235°, hydro
lysed (boiling aq. KOH) to  the 5-carboxy-compound, 
m.p. 300° (decomp.) (softening a t 260°). W ith 
CPhCHN-OH, (IV) and (V) give only PhNCS,
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w hilst KCNSe gives a  product, m.p. 188°, and 
NPhIC(SH)NH, gives PhNCS and PhNCO.

E. W. W.
T ransform ations of quinidine and quinine.

E. LIsger (J. Pharm . Chim., 1939, [viii], 29, 12—32). 
—A review.

S a lts of a lkaloids. U. P . B a s u  and (in p art) M. 
R o y  (J. Indian Chem. Soc., 1938, 15 , 513—515).— 
A ttem pts are m adotoobtain lesstoxic salts of alkaloids 
for therapeutic use. Emetine d-camphor-fi-sul- 
phonate, m.p. 203—204°, is less toxic th an  the hydro
chloride. Ephedrine camphorsulphonate has m.p.
173—174°. Quinine affords a camphorsulphonate, 
m.p. 218—219°, mandelate, m.p. 189— 190°, 2-hydroxy-
3-naphthoate, m.p. 149—150°, and 1 : 1 '-methylene- 
2 : 2'-dinaphthyl-3 : 3 '-dicarboxylate, m.p. 199—200°.

A. T. P.
A ddition of organom agnesium  h a lid es to 

.¿-codeine typ es. IV. N uclear-substitu ted  m or
phine derivatives. L. Small, S. G. T urn bu ll , and
H . M. F itch (J. Org. Chem., 1938, 3 , 204—232; cf. 
A., 1936, 1277).—Compounds of ^-codeine type, e.g., 
enol esters of 6-CO-derivatives and dihydrothebaine, 
react w ith MgAlkHal with opening of the  oxide ring 
and introduction of an alkyl group. Sometimes 
isomerides are form ed; this isomerism m ay be due 
to  stereoisomerism of CHAlk a t  C<5) or to  substitution 
a t  C(5) and C(7), bu t it  cannot be due to stereoisomerism 
of CHAlk a t C(7), since, e.g., methyldihydrocodeinone 
cnol acetate (I) also reacts w ith MgRX, showing th a t 
the grouping 0-CH*C(OAcyl);CAlk* is present and 
thus th a t Aik is a t C(7). Reaction of dihydrocodeine 
enol acetate (prep, described), m.p. 152— 153-5°, with 
MgMel is improved. isoMethyldihydrothebainone 
hydriodide, m.p. 259—260° (dccomp.), [a]?,1 —28° 
in H 20 , methiodide, + H ,0  and anhyd., m.p. 194— 196° 
(decomp.), [a]̂ 1 —18-6° in H 20 , hydrochloride, 
+  1-5H20  and anhyd., sinters a t  182°, m.p. 191— 193° 
(decomp.), [a]̂ 1 —122-1° in H ,0 , and hydriodide, 
+ H 20 , sinters a t  205°, m .p. 209—210° (decomp.), 
Mi» —102-1° in H 20 , are described. isoMethyldi- 
hydrothebainone (H) w ith < 2  inols. of B r gives its 
1 -i?r-derivative, m.p. 237—239°, [a]̂ 1 —66-2° in abs. 
EtO H  [reduced catalytically to  (II)], as well as 1- 
bromoisomethyldihydrocodeinone, and With 2-5 mols. 
of Br, followed by alkali and hydrogenation, gives 
(?) 1-ketoisomethyldihydrotkebainone, m.p. 172°, [a]̂ 1 
—67-3° in E tO H , or, after sublimation, m.p. 258—259°, 
[a]n —97-4° in E tO H . woMethyldihydrocodeinone 
is hydrogenated (P t0 2) in  E tO H  to isomethyldihydro- 
codeine, +0-25H 20 , m.p. 103—104°, [a®  -1 2 6 -9 ° 
in E tO H  [salicylate, m.p. 235—237° (decomp.), [a]J,1 
— 87-3° in E tO H ; niethiodide, m.p. 252—254° 
(decomp.), [a]^1 —56-S° in H 20]. Dihydrothebaine 
and M gE tl (freed from E tI  by NMejjtj in C8H 6 give 
ethyl- (III), m.p. 190-5— 191-5°, [«]£ +10-9° in  E tO H  
[hydrochloride, m.p. 280—2S2° (decomp.), [aji1 +17-S° 
in H 20 ;  hydriodide, m.p. 253—255° (decomp.), [a]”  
+  14-0° in H 20], and isoethyl-dihydrothebainone, m.p.
188—189°, [a]”  —36-2° in E tO H , cryptophenolic 
(hydriodide, + H 20 , m.p. 191— 193°, [ a g  -4 -1 °  in 
H 20 ;  methiodide, -(-0-5H„0, sinters a t  218°, m.p. 
237—240°, [a]" -5 -8 °  in  H 20 ). W ith Br-AcOH, 
followed by  treatm ent w ith NaOH, (III) gives 1-

bromoethyldihydrothebainone, m .p. 201-5—202-5°, [a]̂ 3 
- 6-8° in  E tO H  [reduced catalytically to  (III)], and 
oily 1-bromoethyldihydrocodeinone, which is hydro
genated to  ethyldihydrocodeinone (IV), m.p. 163— 164°, 
M d —100-9° in E tO H  [methiodide, -)-0-5H2O, m p 
255—257° (decomp.), [a]̂ ,1 —48-8° in  H 20 ;  enol 
acetate, m .p. 129— 130°, [a]̂ 8 —124-1°], and thence 
to ethyldihydrocodeine, an oil, [a]”  —84-8° in E tO H  
(perchlorate, m .p. 275—276°, [a]“  —60-5° in  abs. 
E tO H ; hydriodide, m.p. 274r—275°, [a]“  -5 0 -6 °  in 
H 20). Hydrolysis of (IV) by 48% H B r gives ethyl- 
dihydromorphinone, m .p. 213—214°, [a]“  —103-5° in 
abs. E tO H  [hydriodide, m.p. 285—286° (decomp.), 
[a]I? -4 9 -1 °  in H 20 ;  methiodide, + 0-5H 20  and 
anhyd., m .p. 263—265° (decomp.), [ce]„ —42-2° in 
H 20]. D ihydrothebaine and MgRBr in  C6H G give 
isopropyldihydrothebainone (V), m.p. 217-5—219-5°, 
[a]?? —31° in CHCIj [hydrochloride, m.p. 273—275°, 
[a]n —18-3° in H 20 ; hydrobromide, m .p. 277—277-5°, 
[a]n —12-6° in  H 20 ;  salicylate, m .p. 165— 185°, [a$J 
-8 -9 °  in COMe2; perchlorate, m .p. 236— 238°, [a]^“ 
—16-0° in COMe2; fum arate ; succinate; hydriodide; 
picrate; oxim e,“ +  2H20 , double m.p. 130—137° 
(partly) and 199—201°, [ot]S? +13-5° in  EtOAc (hydro
chloride, m .p. 213—215°, decomp. 228°, [a]J? +43-80 
in H 20 ) ; 1 : 5-5r,-derivative hydrobromide, + 2 H aO 
and anhyd., m.p. 230—232°, [«]« —2-7° in EtOH], 
n -amyldihydrothebainone (VI), m.p. 153—155°, sub
limes a t  150°/high vac., [a]j,6 -1 2 -8 °  in E tO H  (hydro
chloride, + H 20 , m.p. 203—205°, [«]£ +2-8° in E tO H ; 
hydrobromide, m.p. 223—224-5°, [a]“  +1-5° in E tO H ; 
hydriodide, m.p. 238—239°, [a]|? -1 -4 °  in E tO H ; 
perchlorate, + 0 -5H 20 , m.p. 235—236°, [a]f? —2-13° 
in E tO H ; sulphate, + 2-5H 20 , m.p. 95—105°, [a]y 
0 in E tO H ; oxime, + 1-5H 20 , m.p. 113— 115°, [a]^ 
+18-6° in EtO H ), benzyldihydrothebainone (VII), m.p. 
227—229°, [a®  -5 1 -6 °  in CHC1, [hydrochloride, m.p. 
243—244° (decomp.), [a]̂ 5 —29° in H 20 ; oxime, m.p.
135— 142°, [<x]d8 +5-5° in CHC13], phenyldihydro- 
thebainone (V III), m.p. 230—232°, [a] |4 -1 6 5 -9 ° in 
CHC1., [perchlorate, m.p. 201° (decomp.), [a]?,5 —97-6° 
in COMe2; methiodide, m .p. 245—248° (decomp.), 
[a]„3 —96-5° in E tO H ; oxime, m.p. 198—200°, [a]!,* 
—106-7° in EtO H ], and isophenyldihydrothebainone
(IX), m.p. 213—215°, [aft* +34-8° in CHC13 (meth
iodide, m.p. 214—215°, [aji,1 0 in  E tO H ; oxime, m.p. 
230—232°, [a]“  -1 5 7 °  in EtO H ). W ith Br, followed 
by lON-NaOH, (V) gives l-bromoisopropyldihydro- 
codeinone, m.p. 164—167°, [ajj,1 —79-4° in COMe2, 
hydrogenated (colloidal Pd) in AcOH-KOAc to iso- 
propylcodeinone, m.p. 175— 177°, sublimes a t 155°/ 
high vac., [a]“  -—110-5° in EtO H  [hydrobromide, m .p.
202—203°, [ag* —58-3° in  H 20 ; hydriodide, + H ,0 ,  
m.p. 196—198°, [a]^ —67-2° in E tO H ; methiodide, 
m.p. 274—275° (decomp.), [a]“  -6 6 -0 °  in COMe2; 
oxime, m.p. 224—226°, [a]?? —25-0° in E tO H ]; this 
is not reduced catalytically, by Na^SjO,^ or SnCl2> 
bu t with Zn-H g-H Cl gives (V), and w ith 48% H B r 
gives isopropyldihydrcmiorphinone, m.p. 236—238°, 
sublimes a t 180°/high vac., [aj> —107-5° in E tO H  
[hydrochloride, - fH 20 , m.p. 340—341° (decomp.), 
[x]J5 —64-2° in H 20 ;  hydrobromide, m.p. 215— 
220°, [a]£3 —56-4° in  H 20 ;  hydriodide, + H 20 , m.p.
199—201°, [a]“  —61-5° in COMe2; perchlorate, 
+ ( ?2)1-25H20 , m.p. 168— 170°, [a]”  -6 9 -9 °  in  E tO H ],
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unaffected by H 2-P d  or - P t 0 2, reduced by Z n-H g- 
HC1 to a ( ?) bimol. product, decomp. 277—280°, [xjÿ 
—117-6° in  E tO H . W ith Br, followed by lON-NaOH,
(VI) gives 1 -bromoamyldihydro-fhebabione, m.p. 241— 
242°, [a]?,6 —30-6° in E tO H , and -codeinone, m.p. 143— 
145°, [a]“  —76-7° in  E tO H  [oxime, +0-25H 20 , double 
m.p. 121— 123° (partly) and 170—174°, [ofD4 -2 9 -7 °  
in EtOH], and thence amyldihydrocodeinone, m.p. 
153— 155°, [a]=° —9-3° in E tO H  [picrate, m.p. 174— 
177° (sinters a t  130°), [a]ÿ —52-8° in COMe2; styphn- 
ate, 4-0-75H2O, m.p. 142—145° (decomp.), [«]» 
—45-4° in COMe2; salicylate], and amyldihydro- 
morphinone, +0-5IK O , m.p. 113—116° (decomp.), 
[«]”  -9 7 -3 °  in E tO H  [hydrochloride, m.p. 322—325° 
(decomp.), [a]„ —63-9° in H 20 ;  hydrobromide,
+ H 20 , m.p. 189—190°, [a]|? —66-0° in E tO H ; 
hydriodide, + H 20 , m.p. 182—184°, [a]*5 -5 9 -8 °  in 
EtOH], not hydrogenated catalyticàlly and giving 
amorphous products by Clemmensen’s method. Simi
larly (VII) gives l-bromo-x-benzyldihydro-thebainone, 
m.p. 230—232°, [a]“  —59-4° in  EtO H , and -codeinone, 
m.p. 167— 168°, [a]”  —101-4° in E tO H  (salicylate ; 
fumarate ; perchlorate ; sulphate), benzyldihydro-codein- 
one (X), an  oil, b.p. 160°/high vac., [a]̂ 5 —114-3° in 
CHClg, and -morphinone (hydrochloride, + H 20 , m.p. 
241—242°, [a]?,* —100-6° in H 20), and an isomeride of
(X), m.p. 166— 167-5°, [«]£* -4 3 9 °  in CHC13. When 
similarly treated, (VIII) gives oily Br-eompounds and 
thence phenyldihydro-codeinone, m.p. 149—151°, [a]o 
—166-2° in E tO H , and -morphinone, m.p. 278—280° 
(decomp.), [a]£4 —164-5° in COMe2 [hydrochloride, 
m.p. 334r—337° (decomp.), [ag,4 —126-9° in H 20 ;  
hydrobromide, +  1-25H20 , m.p. 281—284°, [a]« -9 7 -4 ° 
in COMe,; hydriodide, + H 20 , m.p. 273—276°, [a]”  
-9 5 -1 °  in COMe2], W ith Mel-NaOMe-MeOH (IX) 
gives isophenyldihydrothebainone Me ether methiodide, 
m.p. 264r—265°, [îjgf -)-49-3° in E tO H , converted by 
AgCl into the unstable methochloride, m.p. 239—243°, 
which a t 200—205°/high vae. yields 6-keto-3 : 4-di- 
methoxy-5- or -7-phenyl-5 : 6 : 7 : 8-tetrahydrophen- 
anthrene, m.p. 227—230°, [<x]£ -1 3 0 °  in C6H 6. By 
way of oily interm ediates (IX) gives oily ¡sophenyldi- 
hydrocodeinone, which is not demethylated by HBr, 
but gives instead a rearrangem ent product, C24H ,50 3N, 
m.p. 189—190°, [a]“  -1 2 7 -5 ° in  EtO H . Prep.'of (V) 
gives also by  dém éthylation some dihydromorphinone 
enol acetate, m.p. 233—235°, [a]̂ 4 —206-5° in EtOH 
[hydrochloride,m .p. 309—310° (decomp.), [a]“ '—180-6° 
in H 20  ; hydriodide, m.p. 274—275° (decomp.), [a]ÿ 
-140 -5° in  H 20 ;  benzoate, m.p. 229—230°, [a]|s 
-1 5 0 -7 °  in E tO H ; salicylate, +0-25H 20  (retained a t 
130°), m .p. 268—270°, [a]£5 -130-8° in COMe2; 
methiodide, + H 20 , m.p. 259—261°, [a]^ —123-6° in 
COMe2], hydrolysed by cold, conc. HC1 to dihydro
morphinone, m ethylated (CH2N2) to  dihydrothebainc, 
and obtained in poor vield also from dihydrothebaine 
by NaOMe-MeOH a t 125—140°. W ith MgMel in 
C6H 6 (I) or its  iso-isomeride gives dimethyldihydro- 
thebainone (XI), m.p. 199—202°, [a]™ +3-52° in EtO H  
(hydrochloride; oxime, m.p. about 70—90°), and a 
compound X  (fumarate). W ith Br in AcOH (XI) gives 
a (?) perbromide and thence a Br-compound (not 
isolated), converted by  NaOH into impure bromodi- 
methyldihydrothebainone, m.p. 218—221°, crypto- 
phenolic [reduced to  (XI)]. ^-Codeine Me ether (prep.

from a-chlorocodide by MeOH, which also causes 
much rearrangement to  (3-chlorocodide) and MgMel 
in E t20  give methyldihydro-ifi-codeuie M e ether, m.p.
182-5—183°, sublimes a t 150°/high vac., [a]|,3 +121-0° 
in E tO H  [hydrochloride, m.p. 247—251° (decomp.), 
M d +125-9° in H 20 ;  hydriodide, m.p. 256—257° 
(decomp.), [a]„5 +91-5° in E tO H ; perchlorate, m.p. 
285—287° (decomp.), [a]?,3 +103-1° in E tO H ; meth
iodide, m.p. 273—276° (decomp.), [agf +98-1° in 
E tO H ]; in Pr^20  much of a substance, C19H 270 3N, 
m.p. 132—132-5°, sublimes a t 110°/high vac., [a]?,5 
—57-4° in EtO H , is also formed. Most o f the m.p. 
were determined in vac. R . S. C.

M itraspecine, new  alkaloid  from  M ilragytia  
speciosa , K orthals. P. D f.nis (Bull. Acad. roy. 
Belg., 1938, [v], 2 4 , 653—658).—The bark of M . 
speciosa contains 5% , and the wood 0-2%, of mitra
specine, C25H 270 2N2(0Me)3, m.p. 244—245°, [a]?J 
—59-15° in CHC13 (picrate, m.p. 136°). The extraction 
and pptn. and colour reactions are described.

A. Li.
Sinonienium  and Cocculus a lk a lo id s. XLVIII. 

C onstitution of cepharanthine. H. K o n d o  and
I. Iy e im a t s u  (Ber., 1938, 71, [B], 2553—2560).— 
Purest, cepharanthine (I) w ith C6H B of crystallisation 
is C37H3g06N2,l-25C6H 6, m.p. 103° (decomp.). The 
solvent-free alkaloid is a yellow, amorphous powder, 
m.p. 145— 155°, [a]^ +277° in CHC13. I t  contains 
2 OMe, CII20 2: and 2 N M e; OH, CO, and CO-O- are 
absent. The first stago of the Hofmann degradation 
of (I) gives mainly the optically inactive cepharanthine- 
a-methine (I), C39H420 6N 2,3H20 , m.p. 98— 100°, with 
some optically active cepharanthine-$-methine, 
C39H 420 GN2,H20 , m.p. 183— 184°, [aft7 +58° in 
CHC13. (I) gives a methiodide, m.p. 305—306° 
(decomp.), which in  the second stage of the degrad
ation affords NMe3 and ¿e-N-cepharanthine, 
C3SH 30O7,0-5MeOH, m.p. about 210° (decomp.). 
Oxidation of (I) w ith KM n04 gives 6-methoxy-3 : 4'- 
dicarboxydiphenyl ether, m.p. 305°. Ozonisation of
(I) in 25% AcOH a t 0° and reduction of the product 
in presence of Pt-black yields 6-m ethoxy-3:4 '-  
dialdehydodiphenyl ether, m.p. 77—78°, and 2- 
methoxy - 2 ':  3' - methylenedioxy - 5 : 6 -  dialdehydo - 
4 : 5-di-P-dimethylaminoethyldiphenyl ether, the 
methiodide, m.p. 217—220° (decomp.), of which is 
degraded (Hofmann) to  2-methoxy-2': '¿'-methylene- 
dioxy-5 : 6-dialdehydo-4 : 5'-divinyldiphenyl ether (II), 
m.p. 166— 168° [dioxime, m.p. 181— 182° (decomp.)]. 
The same products are obtained from the metho- 
hydroxide of (I). Hydrogenation (Pt-black in E tO H - 
COMe2) leads to 2-methoxy-2' : 3 '-methylenedioxy-5 : 6 '- 
dialdehydoA : 5'-diethyldiphenyl ether, m.p. 160— 161° 
(disemicarbazone, m.p. 218°). This is reduced 
(Clemmensen) to  2-methoxy-2': 3 '-methylenedioxy- 
5 : 6' -dimethylA : 5 '-diethyldiphenyl ether (III), m.p.
88—89°. 5-Hydroxy-4-methoxy-2-ethyltoluene (IV),
b.p. I l l — 112°/7 mm., m.p. 57-5°, is converted into 
Q-bromo-5-hydroxy-4-methoxy-2-ethyltoluene, b.p. 165— 
170°/11 m m ., m.p. 48-5—49°. This is transformed 
into its acetate, m.p. 67;—68°, which w ith Ac20 -  
H B r (d 1-78) a t 115— 120° gives 6-bromo-4: 5- 
diacetoxy-2-ethyltoluene, m.p. 150— 151° after softening 
a t  120°, whence (CH2S 04 and NaOH in C0Me2- H 20 )
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6-6romo-4 : o-melhylenedioxy-2-dhyltoluene, m.p. 55—. 
58° (V). Wiien heated w ith Cu powder and Cu(OAc)2

MeN NMe

C-A.)

MeN! iNMe

a t 165—200°, (IV) and (V) give (III). (I) is therefore 
A  or B . H. W.

O rgano-arsenic com pounds. VIII. S yn th esis  
of arsindole derivatives from  phenylacetylene. 
IX. S yn th esis  of succinylphenylarsine. H . N. 
D as-G upta (J. Indian Chem. Soc., 1938, 15, 495— 
497; 498—500).—V III. CPh-CH and AsPhCl2 a t
140—150° for 7 hr. (probably through the adduct, 
CPhCliCH'AsPhCl) afford Z-chloro-l-phenylarsindole,
b.p. 165— 175°/10 mm. (picrate, m.p. 115—116°; 
me.rcurichhride, m.p. 232—233°; methiodide, m.p. 
152—153°; ethiodide, m.p. 161°), oxidised (H20 2) to  
o-carboxydiphenylarsinic acid, m.p. 166°.

IX . (*CH2-C0C1)2 and AsPhCl2-N a-C 6H 6-EtO A c 
afford succinylphenylarsine, b.p. 119—120°/10 mm. 
(picrate, m.p. 117°; mercurichloride, m.p. 245°; 
methiodide, m.p. 176°; ethiodide, m.p. 165— 167°), 
reduced by N a-PhM e-E tO H  to  phenylci/cfotetra- 
methylenearsine, b.p. 125— 130°/15 mm. A. T. P.

H ydrolysis of som e arsphenam ines. S. 0 rli<3 
(Arh. Hemiju, 1938, 12, 153—172).—Max. hydrolysis 
of^p-arsanilic acid takes place in  O-OSN-NaOH, a t 160°, 
and of o-arsanilie acid in 0-4n-NaOH, a t  130— 160°; 
wi-arsanilic acid is resistant to  hydrolysis a t  p B 2—10 
(90 min. a t 200°). 4 : 4'-Diaminodiphenylarsinic acid 
is hydrotysed a t  100° and 130° in  acid solution (max. 
hydrolysis in  0-6n-HC1. Arsenobcnzenes decompose 
as follows : 3AsR!AsR +  3 H ,0  -> 4As +  As20 ,  -f-
6RH  (R =  ])-CsH4'X H 2, 4 : 3-OH-C«H3-NH2) ; 
3AsR2-AsR2 +  6H20  -> 2As +  2As20 3 +  12RH (R =  
p-C6H 1,N H 2). These compounds are more resistant 
to  hydrolysis in neutral and alkaline than  in acid 
media, a t  140— 180°. R. T.

D ecom position  of unsym m etrica l organom er- 
curic com pounds. M ethod of estab lish in g  the 
relative degree of electronegativ ity  of organic  
rad ica ls. III. M. S. K h a ra sc h , H . P in es , and 
(Miss) J . H. L ev in e  (J. Org. Chem., 1938, 3, 347— 
354; cf. A., 1932, 409).—Cleavage of H gP hE t by 
H C l-E tO H , H B r-E tO H , HBr-AcOH, H B r-C6H 8“, 
H I-A cO H , or H I-C 6H 8 gives in all cases only 
H gEtH al. Cleavage of H gR R ' by HC1 proves the 
following orders of relative electronegativ ity : p- 
C6H4F >  Ph >  ^-C8H4C1, o-, m~, or p-C6H4Br, m- 
C6H 4F ; Ph, m-C6H 4Cl >  »i-C6H 4-CF, ; CH,Ph >  o-, 
m-, or p-C6H 4Cl*CH2; o- =  m-C6H4Cl-CH2. The

following are described: m-, m.p. 243°, and p- 
jluoro-, m .p. 291°, p -chloro-, m .p. 238°, and m- 
trijluoromethyl-phenylmercuric chloride, m.p. 151°; o-, 
m.p. 115°, and ra-chlorobenzylmercurichloride, m.p. 
141°; di-o-chlorobenzylmercury, m.p. 100°; phenyl- 
m-, m.p. 107—111°, and --p-fluoro-, m.p. 115— 118°, 
-p-chloro-, m.p. 172—200°, -o-, m.p. 73—75°, -m-, an 
oil, and -p-bromo-, m .p. 151— 175°, and -m.-trifl.uoro- 
methylphenylmercury, m.p. 100— 103°; m -chlorophenyl- 
m-trifiuoromethylphenylmercury, m.p. 130—143°;
benzyl-o-, an oil, -m-, an oil, and -p-chlorobenzyl- 
mercury, m.p. SO—82°; o-chlorobenzyl-m-, an oil, and 
-'p-chlorobenzylmercury, m.p. 98—129°. R. S. C.

A cetylation  of proteins by keten . I .  M ethod. 
R esu lts w ith  antid iphtheritic seru m . G. Sandor 
and H . Goldie (Bull. Soc. Chim. biol., 1938, 20, 
1130—1146).—A convenient apparatus for the pro
duction of keten is described. Acetylation is effected 
a t ~ p n in the presence of octyl alcohol, and the serum 
is buffered w ith NaOAc, aq. NaOH being added a t 
intervals to  avoid acidification. I t  is advisable to  
introduce the serum gradually to  avoid the formation 
of a  clot. OH groups are not affected until a t least 
90% of the N H 2-groups are acetylated. Characteristic 
modifications of the physico-chemical properties of 
the proteins occur. The flocculating power of an ti
diphtheritic serum towards the toxin disappears when 
17— 19% of the N H 2-groups are acetylated, the an ti
toxic power and original specificity when 70—80% are 
acetylated, and the anaphylactogenic power when 
~ 2 0 %  are acetylated. P . G. M.

A sh in g  of organic m atter  w ith  brom ine +  
n itr ic  acid . H. W a e lsc h  and A. D im te r (Mikro- 
chim. Acta, 1938, 3, 201—203).—Org. m aterial is 
repeatedly evaporated (~160°) to  dryness in a 
quartz vessel w ith fuming HNO? saturated with Br. 
0-5 c.c. of serum, or 0'5 g. of brain, or 0-1 g. of filter- 
paper can be ashed in  60—90 min., and the method is 
quicker than  th a t using H N 0 3 +  H 20 2. In  determ in
ing K ‘, the last traces of N H 3 can be removed by 
treatm ent of the residue from the ashing w ith aq. 
NaOH +  Br. L. S. T.

D eterm ination  of h alogen s in  organic sub
stances by the m ethod  of ter  M eulen. W. T heil- 
acker and E. Gessner (Angew. Chem., 1938, 51, 
892—893).—Minor modifications of the apparatus 
and m ethod of te r Meulen (A., 1928, 724) are described. 
W ith substances which char readily, the low vals. 
obtained m ay be improved by mixing with (HC02)2Ni.

J. D. R.
M icro-determ ination of halogens in  organic  

substances u sin g  filter b eak ers . E . Abrahamczik 
and F. B lum el (Mikrochim. Acta, 1938, 3, 185— 
189).—The Pregl tube w ith its layer of asbestos is 
replaced by the  Schwarz-Bergkamf beaker, which is 
more const, in  wt. (~ 4  ¡¿g.) th an  the filter-tube. 
Also, the tim e required for a determ ination is 
shortened. L. S. T.

C atalyst for the determ ination  of n itrogen  by  
the K jeldahl m eth od .—See A., 1939, I, 96.

P reparation  of hydriodic acid su itab le  for  
alkoxyl and Friedrich-K jeldahl n itrogen  deter
m in ation s.—See A., 1939,1, 92.


