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M olecu lar a sy m m etry . H. H illemann (Angew. 
Chem., 1937, 50', 435— 447).—A discussion of mol. 
asymmetry of allenes and spirans, steric asymmetry, 
racemisation, and the efFect thereon of condensed 
ring systems, asymmetric synthesis and the Walden 
inversion, polyphenyl systems and combinations 
with heterocyclic rings, and open-chain compounds.

H. W.
M eso m er ism . I . H ow  d oes the conception  

of m eso m er ic  stru ctu re  a r is e ?  II. A ttem p t  
to  rep resen t in  a conventional w a y  electron ic  
lin k in g s  and  u n ion s betw een  l in k in g s . A. Cor- 
nillot (Buli. Soc. chim., 1937, [v], 4, 1045— 1052, 
1053— 1064).—I. A discussion of the mechanism 
of mesomeric change.

II. Theoretical. J. L. D.
O xid ation  of organ ie  com p ou n d s w ith  a tm o-  

sp h eric  oxygen . A. R iech e  (Angew. Chem., 1937, 
50, 520—524).-—Recent work on the oxidation of 
aldehydes, ketones, olefines, fatty acids, hydrocar- 
bons, and ethers by atm. 0 2 is summarised and the 
importance of the intermediate peroxide and per-acid 
formation is pointed out. The O freąuently enters 
between C and H  atoms, rather than attacking a 
double linking. J. W. S.

C om bustion  of parafFm hydrocarbons.—See
A., I, 416.

E thane p yro ly sis  in  the presen ce  of stea m .
D. S. C ryd er and D. J. P o r te r  (Ind. Eng. Chem., 
1937, 29, 667—673).—Various steam-C2H 6 mistures 
were passed through a S i0 2 tubę at different temp. 
and, at each temp., data were obtained for the decomp. 
of the gaseous mixtures with the tube empty, with a 
S i0 2 gel catalyst, and with S i02 gel catalyst impreg­
nat ed with Ni. Interaction of steam and C2H G in the 
presence of N i commenced at 430°, and practically 
complete decomp. of the C2H 6 was obtained at 500°; 
the corresponding temp. in both the blank and 
S i02 gel runs were 600° and 800°, respectively. In  
the absence of Ni, C2H4 formation commenced at 
500— 600°, inereased rapidly to a max. at 700°, and 
then gave place at higher temp. to CH4 formation 
which reached a max. at 1000°. In the N i runs, 
C2H4 was found only at 800° and then in smali concn. 
which decreased with inereasing steam concn. The 
production of H 2 inereased with temp. and the steam : 
C2H g ratio, in both the presence and absence of Ni. 
In the absence of Ni, C02 production, though smali, 
inereased steadily with temp. whereas in the N i runs 
there was an indicated m as. C 02 production at 450° 
and then a steady decrease with temp. CO formation 
inereased uniformly with temp. in all the experiments.

These results indicate that CO is a primary and C 02 
a secondary product of the interaction of steam and 
C2H g. " H. C. M.

T h erm al decom p osition  of ethane, ethylene, 
acetaldehyde, etc .—See A., I, 366.

T h erm al d ecom p osition  of p rop an e-p rop yl-  
en e-h yd rogen  ecm ilibrium  m ix tu res .—See A., I,
366.

A ctivation  of specific  lin k in g s  in  com p lex  
m olecu les at ca ta ly tic  su rfaces. III. C arbon- 
hydrogen  and carbon-carbon  lin k in g s  in  propane  
and ethylene.—See A., I, 418.

S yn th esis  of large m olecu les . H. Mark  (Proc. 
Roy. Inst., 1937, 29, 683— 694).—A lecture.

R eaction  betw een  su lphur d ioxid e and olefines  
and acety len es. V I. A scaridole  a s  a ca ta ly st  
for the reaction . L. L. R y d e n , F. T. Glavis, and
C. S. Marvel (J. Amer. Chem. Soc., 1937, 59, 1014— 
1015; cf. this vol., 226).—Ascaridole is a better 
catalyst than paraldehyde containing peroxides for 
the addition of S 0 2 to acetylenes and Aa-ethylenes 
and causes addition to ethylenic C02H-, CN-, and 
C02Et-compounds, and tó phenols. No known 
catalyst causes addition to tri- or tetra-substituted 
ethylenes or to acetylenes, CR-CR or CHR2'CiCH. 
Polymeric S 0 2-additive compounds are reported from
o-allyl-anisole, m.p. 150— 106°, and -phenol, m.p.
120— 160°, p-bromallylbenzene, m.p. 255°, allyl- 
acetic acid, m.p. 180—230°, allyl cyanide, m.p. 222°, 
undecenoic acid, m.p. 255—275°, Me undecenoate, 
cycZohexylpropinene, m.p. 110— 145°, and Aa-penta- 
decinene, (I), m.p. 120— 140°. C12H 25-MgBr and 
CH2:CBrCH2Br give p-bromo-Aa-pentadecene, b.p.
145— 155°/3—4 mm., converted by NaNH 2 in liquid 
NH 3 into (I), b.p. 112— 113° (Hg derivative, C30HS8Hg, 
m.p. 93°). R . S. C.

(A) H ydro- and d eh yd ro-p o lym erisa tion  of 
ethylen ic  hydrocarbons. S. S. N a m e tk in , L. N. 
A bakum oyska.ja , and M. G. R u d e n k o . (b ) T ra n s-  
form ation s of un satu rated  h yd rocarb on s under  
th e  in fluence of a lu m in iu m  ch loride. S. S. 
N am etk in  and M. G. R u d e n k o  (J. Gen. Chem. 
Russ., 1937, 7, 759—762, 763—775).— (a) The re­
action between H2S 0 4 and butenes is represented as 
BuH S04 -f- C4H 8 H2S 0 4 +  C8H 16; B uH S04 4 - 
^8̂ x 6 C4H 7-HS04 (I) +  C8H lg ; n{I) ->■ mH2S 0 4 +
(C4H g)„.

(b) Complex mixtures of polymerides, dehydro- 
and hydro-polymerides of amylene, octene, or cyclo- 
hexene (II) are obtained by heating the hydrocarbons 
with AlClg at 60—90°. In the case of (II) the pro-
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ducts contain mono-, di-, and tń-cydohoxy\cyclo- 
hexane, a pentameride of (II), and Cf/cZohexyltetra- 
hydrobenzene. I t  is concluded that the process of 
hydro-dehydro-polymerisation is of generał application.

R. T.
E q u ilib riu m  dehydrogenation  of łi-buty lenes  

to  b u tad ien e.—See A., I, 411.
T h erm a l reaction s of unsatu rated  h ydrocar- 

b on s. II. K in etics and m ech a n ism  of th erm a l 
reaction s of A^-butene. V. G. Moor, A. V. P ro st, 
and L. V. S ch tlaeva . III. T h erm a l tran sform -  
ation  of propene. V. G. Moor, N. V. S tr ig a le y a ,  
and A. V. P r o s t  (J. Gen. Chem. Russ., 1937, 7, 
818—831, 860—868).—II. The products given by 
(CHMe:)2 at 575—600°/l atm. are CH4, C3H 6, and 
CgHj.; at 600—700° the vield of gaseous products 
(CH4, H 2, C2H4, C2H 6) and of (CH,:CH-)2 rises. The 
reaction is not uni- or bi-mol. Possible intermediate 
reactions are discussed.

III. The reaction at 610—726°/l atm. is repre- 
sented as 3C3H 6 -> CH4 +  C2H4 +  C6H 10. The vel- 
ocity of reaction canńot be representcd by any simple 
eąuations. R. T.

S tru ctu re  of th e  tr im er id e  of ^ -butylene. 
S. M. Orlov (J. Gen. Chem. Russ., 1937, 7, 923—  
927).— Ozonisation at —20° leads to production of 
a mixture of acids with 1, 2, 3, 4, 5, 7, and 9 C. It is 
concluded that the trimeride is a mixture of 
(CHMeEt-GMe:)2 and
CHMe!CMe-CHMe*CHMe*CHMeEt. R. T.

P o ly m er isa tio n  of d iv in y l b y  so d iu m  in  p res-  
ence of isob u ty len e. V. N . Lvov (J. Gen. Chem. 
Russ., 1937, 7, 928—946).—A series of polymerides, 
(C4H 6)„_1,C4H g, where n is the no. of C4 groups and of 
double linkińgs in the mol., is obtained from CMe2!CH2 
(I) and (CH2!CH*)2 (II) in presence o f N a at 25°. 
The yield of* polymerides and their content of Iow 
b.p. fractions rise with the (II) content of the original 
mixture. The dimeride is shbwn by identification 
of the ozonation products to bo p-methyl-Aa,-hepta- 
diene. The tj of C6H 6 solutions of the higher poly­
merides varies with their mol. w t, in accordance with 
Staudinger’s formuła. The isomerides in which 
n -  3, b.p. 85— 87°/19 mm., n  =  4, b.p. 70—80°/0-15 
mm., n =  5, b.p. 95— 105°/0-15 mm., n  ==. 6, b.p. 
150— 170°/0-15 mm., and n  =  14 and 24 are de- 
scribed. R. T.

P o ly m er isa tio n  of C„H2,t-4 hyd rocarb on s w ith  
v ic in a l double and tr ip le  l in k in g s . A. E. Favor- 
sk i and A. I. Z acharova (J. Gen. Chem. Russ., 
1937, 7, 973—976).—CH-C-CMelCHMe in MeOH at 
120° (12 lir.) gives 1 : 2-dimethyl-4:-ct-methyl-&a-pro- 
penylbenzene, b.p. 85— 87°/10 mm., which yields 
1 : 2 : 4-C6H3(C02H), 1 : 2 : 4-C6H3Me2-C02H, and
AcOH when oxidised (KMn04 in aq. KOH). R. T.

C onfigurative re la tion sh ip  of a lk yl h a lid es  
w ith  a-halogeno-acids. P. A. L ey en e  and A. 
R oth en  [with M. K una] (J. Biol. Chem., 1937, 
119, 189—-192).— (—)-y-Chloro-Aa-heptene is reduced 
in MeOH-HCl (Adams; H 2 at 3 atm.) to (+ )-y -  
ćhlorolwptane, b.p. 87—90°/113 mm., +1-46°. 
This change of sign had already been observed when 
passing from ( + ) -y-chloro-A°-heptene to (—)-a-chloro-

?i-hexoic acid (A., 1929, 1272); the active acids of 
type CHRC1-C02H  and the structurally related halides 
CHREtCl thus rotate in the same direction. This 
confirms preyious formulations (Levene and Haller, 
A., 1929, passim ). E. W. W.

A liphatic  ch loro-d erivatives. V I. R eactiv ity  
of p o lych lorid es of th e  a lly l typ e. D. V. T ischt- 
SCHENKO. V II. C hlorination  of sec .-b u ty l ch lor-  
id e . V III. C hlorination  of a-chlorobutane. D. V. 
T ischtschbnko  and A. Tschurbakov. IX . In- 
ductive effect and order of su b stitu tio n  of hydro- 
gen  b y  ch lorine a to m s in  sa tu rated  hydrocarbons  
and th eir  ch loro-d erivatives. D . V. T ischt- 
schenko (J. Gen. Chem. Russ., 1937, 7, 658—662, 
663—666, 893—896, 897—900).—VI. The products 
of hvdroiysis, with an aq. suspension of CaCOo of 
CMeCliCH-CHoCl (80°; 7 lir.) are chieflv 
OH-CH2-CH:CMeCl, with CH2:CH-COMe, and of 
cis- and <ra?M-CHMe!CCl,CH2Cl (90°; 36 hr.) are p- 
chloro-A^-buten-ci-ol, b.p. 52—-"53°/19 mm. (a-naphthyl- 
urethane, m.p. 95—96°), and y-chloro-AY-butan-$-ol, 
b.p. 67— 68°/19 mm. (a-naphthylurethane, m.p. 
92—92-5°), whilst CH2:CC1-CHC1-CH2C1 is not hydro- 
lysed under these cońditions. It is concluded that 
the presence of.a-Cl reduces the mobili ty  of o.ther Cl 
atoms, and that aa'-substitution abolishes reactivit-y 
completely.

VII. CHMeEtCl and Cl2 yield «P- (I), ay- (II), 
PP- (III), and Py-dichlorobutane (IV ); Meyer’s rule 
does not therefore apply to this case. (II), but not
(I), is readily hydrolysed to butanediol by aq. K 2C03. 
(III) and (IV) yield CMeCKCHMo when similarly 
h}‘drolysed.

VIII. The mixture of dichlorides obtained from 
Bu“Cl and Cl2 contains aa- 3, ap- 17, ay- 50, and aS- 
dichlorobutane 25%. Meyer’s rule is not followed in 
this case.

IX . The readiness with which H atoms in primary,
sec.-, and tert.-hydrocarbons are replaced by Cl 
varies according to the structure of the hydrocarbon, 
and the no. and position of Cl already present. The 
results are explained on the basis of the negative and 
positive induction effects of Cl and alkyl radicals 
respectively. R. T.

P h otoch em ica l ch lorin a tion  of c is-d ich loro - 
ethylene to  tetrach loroeth ane and of tr ich loro -  
eth y len e to  p en tach loroeth an e.—See A„ I, 370.

P rep aration  of p o lym eth y len e d ih a lid es w ith  
lo n g  ch a in s . K . Zieoler  and H. W eb er  (Ber., 
1937, 70, [fi], 1275— 1279).—The difficultyof convert- 
ing long-chained ethers OPh-[CH2]„>OPh into 
Hal^CHo^-Hal can be overcome by introducing 
suitable substituehts into the C6H 8 nucleus. One- 
sided reaction between H al,[CH2]n,Hal and an 
equiv. amount o f NaOAr is achieved by the use of a 
sohrent in which the former dissolves much more freely 
than does OAr*[CH2]„*Hal., the alkali being intro- 
duced gradually into the mixture. Gradual addition 
of KOHr-MeOH to a mixture of p-OH'C6H4*OMe 
and a large excess of Br-[CH2]10-Br at 100° gives 
p -anisyl K-bromodecyl ether, b.p. 190°/0-05 mm., 
61—62°, converted by N a l in boiling COMe2 or MeOH 
into p -anisyl K-iododecpl etlier (I), m.p. 75°,"more con- 
yeniently obtained by gradual addition of powdered
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KOH to I-[CH2]10-I and ^-OH*C6H4-OMe in Bu“OH 
at 35° (yield 90%). (I) is transformed by Na iri 
E t20  into aifi-di--p-anisyloxyeicosane, m.p. 121°, trans- 
fonned by boiling 56% H I into aĄ-di-iodoeicosanc, 
m.p. 71°. H. W.

N itra tion  of n -paraflins. II. T. Urbański 
and M. Słoń (R ocz. Chom., 1937, 17, 161—  
164).—Mixtures of a-nitro- and aco-dinitro-paraffins 
are obtained on 30—80% yield from N 0 2 and n- 
^V^i2> -C7H 16, -C8H 18, or -CgH 20 at 200°.

R. T.
M ech an ism  and a p p licab ility  of the G uerbet 

reaction . C. Weizmann, E. B ergmann, and L. 
H askelberg- (Chem. and Ind., 1937, 587—591).— 
The following mechanism is suggested for Guerbefs 
condensation of alcohols at high temp. mider the 
influence of N a: 2P r°0H -> 2Pr"CII0 - f  2H2->
CHPr°:CEt-CHO -> CH2Pr“-CHEt-CH2-OH. In the 
first stage of the change H 2 is set free as such, but the 
last stagc does not reąuire mol. H2 sińce large amounts 
of Bu“OH are converted into” Pr°C02H. NaOEt 
mainly enhances the condensation of the aldehyde 
mols. and possibly accelerates the dehydrogenation of 
the alcohol, which is a purely thermolytic process. 
Na can therefore be replaced by other mild alkalis. 
The part played by catalytic influences is established 
by the increased yield of end products if  Cu-bronze 
is added to the reaction mixture, Bu°0H , NaOBu“, 
and Cu-bronze at 210° give unchanged materiał, 
Pr“C 02H and substances of higher b.p., Pr°C02Bua, 
P-elhylhexyl bulyrate, b.p. 118— 120°/25 mm., and 
$-ethylhezanol (I), b.p. 181°/760 mm., 90°/26 mm. 
(corresponding phenylcarbamate, b.p. 162°/4 mm., 
m.p. 33—34°). (I) is converted by S0Cl2and NPhMe2 
into $-ethylhexyl cliloride, b.p. 73°/18 mm. (correspond­
ing bromide, b.p. 80°/18 mm.). $-Ethylhexyl iodide, 
b.p. 90°/lS  mm., and NMe3 in P h N 02,at room temp. 
afford trimetKyl-ę>-etliylhexylammonium iodide, m.-p. 
208°. Benzyldimethyl-^-ethylhexylammonium, < iodide, 
has m.p. 127°. ft-Elhylhexyla?iiline, b.p. 166°/2 
mm. (Ac derivative, b.p. 185°/20 nun.), and p-ethyl- 
hexyl-2-naphthylamine, b.p. 224°/18 mm., are de- 
scribed. E ł2 $-ethylhexylmalonate, b.p. lS9°/20 mm., 
is very smoothly converted by CH2;CH;CH2Br and 
NaOEt in EtOH into E t2 allyl-$-ethylhexylmalonate, 
b.p. 205°/18 mm. Catalytic dehydrogenation of
(I) gives a.-ethylhexanal (II), b.p. 160°/7G0 mm., 
65°/25 mm. [N aH S03 derivative; 2 : 4-diniiro-
phenylhydrążone, m.p. 120— 121°; (?) semicarbazone 
hydrochloride, m.p. 144— 145°]. Oxidation of (I) 
by Cr03 or o f (II) by Ag20  yields a-ethylhexoic acid, 
b.p. 220—222°/754 mm. (p-phenylphenacyl ester, m.p. 
49-5— 50°; amide; Me ester, b.p. 82°/24 mm.). Con­
densation of CHjPh-OH with Pr“OH in presence of 
Na and Cu-bronze at 260° afiords |3-benzylpropyl 
alcohol and BzOH. a-Benzylpropionic acid, b.p. 
160°/12 mm. (^-phenylphenacyl ester, m.p. 73°), 
and a-benzylpropaldehyde (2 :4-dinitrophenylhydrazone, 
m.p. 119°) are described. (ł-Benzylbutanol, obtained 
from CH2Ph*0H and BuaOH, is dehydrogenated to
oi-benzylbutaldehyde, b.p. 109°/20 mm. (NaHSOz 
derivative; 2 : 4-dinitrophenylhydrazone, mip. 115°). 
a-Benzylbulyric acid, b.p. 174°/13 mm., gives a p- 
phenylphenacyl ester, m.p. 92-5°; Condensation of

-OMe■ CGH4• CH2• OH with Bu°OH affords unchanged 
materiale and p-p-methoxybenzylbutanol, b.p. 138—  
140°/l-5 mm. CHPh:CH-CH2-OH and ButtOH give 
fi-cinmmylbutanol, b.p. 110°/0-8 mm., and di-y-phenyl- 
propyl ether, b.p. 147— 150°/l-8 mm.; cinnamyl 
3 :5 -dinitrobenzoate has m.p. 125°. c?/cZoHexanol 
and Bu“0 H  yield o-butylcye\oliexanol, b.p. 11G°/21 
mm. (3 : 5-dinitrobenzoate, m.p. 73°; aceiate, b.p. 
129— 130°/2G mm.; bulyrate, b.p. 160°/27 mm.),

0 p.Tr and a substance (annexea formuła),
-̂----- 9  b.p. 155—160°/21 mm., m.p.

--------CHPra 110-5°. o-Butyhyc\ohexanom, b.p.
S6°/22 mm., gives a 2 : 4 -dinitró- 

phenylhydrążone, m.p. 113— 114°,and a semicarbazone, 
m.p. 143— 144°. A by-produci, C16H280 2, b.p. 115°/
1-5 mm., is obtained in the condensation of Bu“OH 
with c?/cZohexanone. o-Propylcyclohexanol, b.p. 195°/ 
750 mm., 90°/18 mm., possibly a mixture of isomerides, 
gives a cryst. 3 : ń-dinitrobenzoate, m.p. 75° (a-naph- 
thylamine derivative, m.p. 89°); cyclohexyl H  3- 
nitrophthalaie has m.p. 134°. CH2Ph‘OH and cyclo- 
hexanol afford o-benzylcyc\ohexanol, b.p. 165°/18 
mm., m.p. 75° ( 3 : 5-dinitrobenzoate, m.p. 134-5°; 
phenyluretliane, m.p. 109°; acetale, b.p. 177°/18 mm.), 
and 2 : G-dibenzylcyc\ohexanol (III), b.p. 194°/18 mm., 
m.p. 124° (acetate, m.p. 101°). Hydrogenation (Pd- 
B aS04)o f2  : 6-dibenzylidenec«/ctohexanone gives 2 : 6- 
dibenzylcycloheaanone, m.p. 114° (and its peroxide, 
m.p. 130—131°), reduced by Na in moist E t20  to 
(III), stout prisms, m.p. 121— 122°, or needles, m.p. 
101°. Cetyl alcohol and c//cMiexanol give unchanged 
materiał, palmitic acid, and a non-homogeneous 
materiał, m.p. 85°. CH2Ph*CH2,OH and c(/cZohexanol 
give mainly polystyrene with Na but in presence of 
ĆH2Pli,C02Na afford o-fi-phenylelhylcyclohemnol, b.p. 
125°/0-4 mm. (phenyluretliane, m.p. 143— 144°).

H. W.
A ction  of carbon d ioxid e in  the vapour-phase  

oxid ation  of a lcohol at m eta llic  ca ta ly sts . A. M. 
RtrBrNSCHTEiN and A. J. K ronrod (J. Appl. Chem. 
Russ., 1937, 10, 888—899).-—The principal reaction 
taking place between mo-C5H u -OH (I), H 20 , and 
C 02 in presence of Ag-asbestos at 375—4251 is that 
of oxidation of Bu^CHO (II), with simultaneous re- 
duction of C02 to HC02H, which decomposes to yield 
C 02 and H2. Dehydration of (I) to woamylene, 
and oxidation o f (II) to Bu^C02H , take place to a 
limited extent. R. T.

M icro - and su b m icro -d eterm in ation  and id en - 
tifica tion  of eth y l a lcoh ol. M. N ic lo u x  (Ann. 
Ferment., 1936, 1 , 449— 467; Chem. Zentr., 1936, i, 
3375).—The EtOH (0-1— 4-6 mg.) is oxidised. in a 
closed tube at 100° with a slight excess of standard 
K 2Cr20 7-H 2S 0 4; the excess of reagent is reduced 
with excess of F eS04 and this latter titrated with 
KJ\In04. H. N . R.

E lectroch em ica l ox id ation  of n -b u ty l a lcoh ol. 
—Sec A., I, 419.

C ata lytic  dehydrogenation  of a lcoh o ls to  y ie ld  
esters . V I. M ech an ism  of ester ifica tion  of iso- 
am y l a lcohol. N. M. Abramov and B. N. D olqov 
(J. Gen. Chem. Russ., 1937, 7, 1009— 1014).—The 
yields of woamyl isovalerate (I) fali, and of iso 
valeric acid and aldehyde (II) rise, with increasing
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[C02] or [N2] of tho reaction mixture, when the latter 
is passed over a C u0-U 30 8 catalyst at 280°; the op- 
posite effects are obtained by increasing the [H2] 
of the mixture. (I) is obtained in good yield from
(II) and II2 under similar conditions. R. T.

C riegee and G rignard  rea ctio n s. A. Gillet  
(Buli. Soc. chim. Belg., 1937 , 46, 171— 172).—The 
Criegee reaction is considered to be the inverse of the 
addition of the Grignard reagent to a ketone.

J. D. R.
P rep aration  of acety len ie  g ly c o ls . I I .  L. K a-

zarjan (J. Gen. Chem. Russ., 1937, 7, 956—958).—  
Glyeols, (01I*CRR'-Ci)2, are obtained from the appro- 
priate ketones with CaC2 and KOH in E t20 , at room 
tem p.: R =  R ' =  Me, from COMe2; R  =  Me,
R' =  Ph, from COPhMe; R  — R' =  Ph, from 
COPh2; RR' =  cj/cfohexyl, from c?/cZohoxanone.

R. T.
p -T riphenylm ethyl d erivatives of g lycero l.

P. E. Y erk ab e, J . vak  dek  L ee, and (Fbl.) W. M eer- 
BURG (Rec. trav. chim., 1937, 56, 6 l3 —622).—The 
ready formation of compounds of this type affords 
further proof that CPh3Cl is not sp. for primary 
OH. a-Monostearin is converted by CPh3Cl in 
ąuinoline at 100° into $y-diphenylmethylglyceryl a- 
stearate, m.p. 83-5—84°, also obtained analogously 
from y-triphenylmethylglyceryl a-stearate. ay-Di- 
triphenylmethylglycerol and stearyl chloride in CHC13-  
ąuinoline yield ay-ditriphenylmethylglyceryl p-stear- 
ate, m.p. 83—84°, the formation of modifications 
of lower m.p. being indicated. Glycerol and CPh3Cl 
in C5H sN  at 100° during 3 hr. give ay-ditriphenyl- 
methylglycerol, m.p. 177— 178° (occasionally m.p. 
181— 182°), transformed by CPh3Cl in ąuinoline at 
100° during 7 hr. into oL$y-tri(triphenylmethyl)glycerol 
(+0-5CHCl3), m.p. 196— 197° (also +  1CC14 and 
+ 2C 6H G). H . W.

T itra tion  of n itr ic  e s te r s .—See A., I, 425.
P reparation  of cry sta llin e  p-4-g lucosidosorb- 

ito l and its  m on o m eth y l d erivative. P. A. L evene  
and M. K una (Science, 1937, 85, 550; cf. this vol., 
83).—Reduction (Raney Ni) of cellobiose in H20  
at 75°/100 atm. yields cryst. platelets of fi-i-glucosido- 
sorbitol, m.p. 133°, [a]“  —8-7° in H 20 . One methyl- 
ation with Me2SÓ4 by W est and Holden’s method 
gave the fully methylated 'product, b.p. 170°/0-2 mm., 
[*Jd -4 -9 3 °  in abs. EtOH. L. S. T.

T h erm al d ecom p osition  of d im eth y l e th er .—
See A., I, 366.

E xp losion s a ttr ib u ted  to in teraction  betw een  
etb y l peroxid e and su lp h u r. H. F. Taylor (Mem. 
Manchester Phil. Soc., 1937, 8 1 ,1 5 — 18).—Conditions 
favourable for the explosion of E t20 2 are infreąuent, 
but presence of S or other readily oxidisable materiał 
may cause explosion. " J. W. S.

M olecular com p ou n d s of d ioxan . V . D iox -  
anates of th e  h a lid es of b iva len t m eta ls . H.
R heentboldt, A. Ltjyken, and H. Schmittivianit (J. 
pr. Chem., 1937, [ii], 149 , 30—54).—The following 
diozanałes (R =  C4H 80 2) are prepared by crystallis- 
ation of the halide from dioxan (I), by pptn. from 
EtOH by (I), or by displacement of E t20  from the 
etherates. Power of addition and stability of the

products increase generally from chloride to iodide 
'and the dioxanates are more stable than the corre- 
sponding etherates. CaCl2,R; CaBr2,R2 ;. CaI2,R2; 
SrBr2,R2; SrI2,R2; BaI2,R2, readily decomposed 
by exposure to light; MgCl2,R2, very hygroscopic; 
J\igBr2,R2; MgI2,R2, decomp. about 150°; ZnCl2,R2; 
ZnBr2,R2; ZnI2,R2, decomp. about 75—80° in a 
sealed capillary; CdCl2,R ; CdBr2,R, decomp. about 
200°; CdI2,R, decomp. about 175— 180°; HgCl2,R, 
decomp. about 160—165°; HgBr2,R; HgI2,R; 
Hg(CN)2,R2, very unstable; Hg(CNS)2,R; . CuC12;R; 
CuBr2,R; SnCl2,R; SnBr2,R; MnCl2,R; MnBr2,R2; 
MnI2,R2; FeCl2,R2; FeBr2,R2; FeI2,R2; CoC12,R; 
CoBr2,R2; CoI2,R4 ; CoI2,R2; NiCl2,R2; NiBr2,R2; 
N iI2,R2. Dioxanates could not be obtained from 
SrCl2, BaCl2, and BaBr2. II. W.

H yd ro lysis  of m on oacid  tr ig ly cer id es under  
th e  in fluence of p an creatic  ex tra ct.—See A., III, 
268.

P rep aration  of h ex o se  m on op h osp h ate fro m  
y ea st ex tra ct.—See A., III, 271.

M on oth ioform als. F. W. W enzel , jun., and
E. E. R eid  (J. Amer. Chem. Soc., 1937, 59, 1090— 
1091).—RSH and CH2C1-0R in NaOH-EtOH at 
room temp. give E t2, b.p. 135-8°, P ra2, b.p. 179-2°, 
and Bua2 monotMoformal, b.p. 220°, SR-CH2-0R . 
dl, and are recorded. The compounds are 
stable at the b.p. and react only slowly with Grignard 
reagents; the E t, compound with MgEtBr at 100° 
gives EtSH and EtOPr, showing that SR; is replaced 
more readily than OR. HC1 rapidly decomposes 
the compounds to tlfe formal and dithioformal; 
unchąnged CH2Cl-OR must, therefore, be removed 
from the reaction products beforę storage. Oxid- 
ation proceeds readily, but does not yield a sulphone.

R. S. C.
T etra th io lm eth y lm eth a n e  (tetrath iopentaery-  

th r ito l) , a reagen t for a ld eh yd es and  k eton es.
H. J. Backer and N . E yenhuis (Rec. trav. chim., 
1937, 56, 681—690).—Reduction of 2 : 3 : 7 : 8- 
tetrathia-5-s^»Vocyctononane by N a in liąuid N H 3 
affords tetrathiolmethylmethane (I), m.p. 73—73-5° 
(Tl, Ag, Hg, Cu, and Pb  salts), in 80% yield. It is 
oxidised by I in EtOH to the dimeric tliio-ether,

*s*gh2'> c< ^ c h 2*s* m -p - 147'5~ 148'5°’ and by
30%H20 2 in AcOH to the tetrasulplionic acid 
C(CH2*S03H)4, isolated as the Ba salt. (I) reacts 
with aldehydes and ketones and HC1, alone or in 
presence of EtOH, CHC13, or mixtures thereof, 
giving characteristic derivatives of 2 : 4 : 8 :  10- 
tetrathia-G-spiroundecane,

/S -C H 2, /C H 2-S x 
CH2<9 10 11 /C r>< 1 2 3>CH2,of which the foliow-

! \ S - C H ^  6  \ C H , - & /

5  "  4

ing are described : 3 : 9 -dimethyl-, m.p. 110°; 3 : 9r 
diacetyl-3 : 9-dimethyl-, m.p. 164— 165-5° ; 3 : 9-difuryl-, 
m.p. 132-5— 133°; 3 : 3 : 9 : 9 -tetramethyl- (II), m.p. 
192— 193°; 3 : 9-dimethyl-3 : 9-diethyl- (III), m.p.
143— 143-5°; 3 : 3 : 9 :  9-tetraethyl-, m.p. 118— 118-5°;
3 : 3-di7iiethyl-9 : d-ditert.-butyl-, m.p. 165— 167° ; 3 : 9- 
diethyl-3 : Q-ditert.-bv.tyl-, m.p. 177— 178° ; 3 : 9-di- 
(iletramethylene)- (IV),
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2> °<-C H 2-S > (-< -CH2-CH2’ P‘ 
212-5— 213°; 3 : $-di(pentainethylene)- (V), m.p. 206—  
207°; 3 :9 -di(thiodiethylene)-, m.p. 273°, from

PTT •PTT
S< C H 2-CH2>C O  ; 3 : $-di-(p-carboxypentamethylene)-;
3 : 9-diphenyl-, m.p. 233—234°; 3 : O-di-y-tolyl-, m.p. 
244—245°; 3 : (.)-di-{4:'-hydrozy-3'-methoxyphe?iyl)-;
m.p. 2G9—271°; 3 : 9-rZi-(3': 4'-methylenediozyphcnyl)-, 
m.p. 265—267°; 3 : 9-di-($-phenylvinyl)-, m.p. 225—  
226° (slight decom p.); 3 : 9-diphe7iyl-3 : 9-dimethyl-, 
m.p. 184— 185°; 3': 3 : 9 :,9-tetraphenyl-, m-.p. 222— 
223°; 1-hydrindone and fluorenone afford compounds 
m.p. 258—259° and m.p. > 300° (decomp.), respect- 
ively. The spirocyclic tetrasulpliones,
E R '< x |g ^ | ; > C < « g ; |0 ; > O E R ',  derived from
(II), (III),- (IV), and (V) become discoloured without 
melting at about 350°, 300°, 300°, and 300°, respect- 
ively. H. W.

H yd rates. II. S od iu m  acetate. W. Qvist 
(Acta Acad. Aboensis, 1935, 9, No. 2, 18 pp.; Chem. 
Zentr., 1936, i, 3259; Acta Acad. Aboensis, 1933, 
7, 43 p p .).—N a0A c,3H 20  (I) dehydrates directly to 
the anhyd. salt (II) which, when prepared at room 
temp., rehydrates with H 20  to (I). After heating 
at > 80°, (II) dissolves directly without hydration, 
but if chilled from 200° to —80°, (II) hydrates to 
(I). The effects are due to the existence of allotropic 
modifications of (II) (cf. Vorlander and Nolte, A., 
1913, i, 1300) with a transition temp. at 198°, a third 
forin being postulated which hydrates directly to (I).

J. S. A.
H eats of h yd rogen ation  of un satu rated  esters .

— See A., I, 413. H. M. D.
A ction  of so d iu m  on anhydrides of certa in  

organ ie  ac id s. I. F. S u k n ey itsch  and N. F. 
Levkin (J. Gen. Chem. Russ., 1937, 7, S57—S59).—  
Boiling Ac20  and N a yield Ac2, CH2ICH‘OAc (I), 
CHMe(OAc)2 (II), and H2. (II) and Na at 140° 
yield (I). The sole product obtained from B z ,0  and 
Na (140°; 4 hr.) is Bz2. Succinic anhydride and Na 
do not react at 140— 180°. R. T.

D ecom p osition  of m eth y len e d iacetate , d iprop- 
ion ate , and  d ib u tyrate.—See A., I, 416.

R ate of a lk a lin e  liyd ro ly sis  of pentenoic e sters .
— See A., I, 416.

E ster ifica tion  and h yd ro lysis  from  the v iew -  
p o in t of th e  e lectron ic  th eory  of un ion . II . J.
von  B ra u n  and P. K urtz (Ber., 1937, 70, [5], 
1224— 1229; cf. A., 1933, 257).—The authors’ views 
of the effect of the relationship of electric charges on 
the esterification of acids with a chain branched at 
Cys, and the hydrolysis of their esters are supported 
by the behaviour of compounds which are unbranched 
or branched in a more remote position. The effect 
of branching in alkyl halides on the readiness of the 
Fittig-W urtz synthesis could not be determined 
but the side reaction resulting in the production 
of paraffin and olefine, 2> C H ,CH2Hal 
2>C H *‘CH2‘ -> >CICH2+>C H M e, appears to be 
favoured as the proton-like naturę of H* inereases. 
The prep. of Et 8-methyl-x-y'-methylbutylhexoate (I),

CH2-CH2/ >v̂ S -C H 2̂ ^ C H 2-,
b.p. 122°/15 mm., and its hydrolysis are described. 
(I) is reduced by Na and 'EtOH to e-methyl-fi-y'- 
methy1hutylhexan-o.-ol, b.p. 122— 124°/12 mm., trans- 
formed by conc. HBr into the corresponding bromide, 
b.p. 122°/12 mm., which is converted by Na and Et20  
into p\-diinethyl-8Q-di-y'-methylbutyldodecanc, b.p. 
162°/0-l mm., with a mixture of CHMe(C5H 11)2 
and CH2:C(C5H n )2. Et2 cyclopentylisoamylnialon- 
ate, b.p. 158— 161°/14 mm., is obtained with diffi- 
culty from E t2 cycZopentylmalonate and i.soamyl 
bromide but readily by interaction of E t2 isoamyl- 
malonate and A2-cyctopentenyl chloride to Et.z cyclo- 
pentenylisoamyhnalonale, b.p. 1G4— 166°/14~ mm., 
which is hydrogenated (Ni). I t  is only partly hydro- 
lysed by 50% alkali at 100° sińce after distillation, 
the products of the action are Et 5-methyl-a-cydo- 
pentylhexoate (II), b.p. 134°/15 mm., and 8-methyl-a- 
cyclopentylhezoic acid (III), b.p. 170— 172°/14 mm. 
Reduction (Na in EtOH) of (II) leads with some 
difficulty to c-m,ethyl-ę,-cyc\opentylhezan-a-ol, b.p.
134— 136°/14 m m .; the corresponding bromide (IV), 
b.p. 130— 132°/14 mm., is transformed by Na in 
E t20  into the hydrocarbons C12H24 and Cj2H22 and 
£Q-dicyclopentyl-{i\-dimethyldodecane, b.p. 172°/0-2 
mm. (IV) reacts verv readily with Mg and the 
product is transformed by C02 into (3-cyclopentyl-z- 
methyl-n-heptoic acid, b.p. 134— 136°/0-05 mm., 
which is more readily esterified than (III ); Et (3- 
cyc\openlyl-z-methyl-n-heptoate, b.p. 136— 138°/12nnn., 
is more readily hydrolysed than (II). Interaction 
of BuBr with E t2 cydoh e xy 1 m al o n a te leads with great 
difficulty to Et2 cyclohexylbutyhnabnate, b.p. 176— 
178°/4 mm., hydrolysis followcd by distillation of 
which affords Et a-cyc\ohexylhexoate (V), b.p. 136— 
138°/14 mm., and a-cyc\ohexylhexoic acid, b.p. 172—  
176°/14 mm. (V) is transformed by Na in EtOH into 
$-cyc\ohexyl-n-kexyl alcohol, b.p. 134°/14 mm.; the 
corresponding bromide, b.p. 138— 140°/14 mm., is 
converted by Na into C12H24, C12H22, and cO-rficyclo- 
hexyldodecane, b.p. 170c/0"-2 mm. H. W.

A ddition  of hydrogen  brom ide to n on -term in al 
double bonds. E fiect of tbe a lk yl grou p s. E. P.
Abraham, E. L. R. Mowat, and J. C. Smith (J.C.S., 
1937, 948—954).—A°-Undecynoic acid with 85% 
H 2S 0 4 at 0° yields i- and 0-ketoundecoic acid (I), 
m.p. 58—59° (lit. 43-5°) (semicarbazoiie, m.p. 161°). 
The Me ester of (I) is reduced by Al(OPr )̂3 in Pr^OH 
to Me 0-hydroxyundecoate (not isolated), hydro­
lysed to ti-hydroxyundecoic acid, m.p. 34—35°, con- 
verted by HBr into §-bromouride.coic acid, m.p. 31°. 
The addition of HBr to i.soundecoic acid in hexane, 
AcOH, and C6H B both under “ oxidant ” and “ anti- 
oxidant ” conditions jields, in all cases, 50%  each 
of 0- and i-bromoundecoic acid, the binary system  
of these being used for analysis of the mixed additive 
products; the addition is fastest in CeH 6. Addition 
of HBr to isoundecenoamide in C6H 6 and to iso- 
undecenol in hexane is much faster than with the acid, 
but has little effect oń the proportions of the 0- and 
■--Br-compounds formed, the products from the amide 
being analysed by conversion (H N 02) of CO’N H 2 into 
C02H, and from the alcohol by oxidation (Na2Cr20 7-  
aq. H 2S 0 4 or Cr03-A cO H -K H S04), followed by 
analysis by m.p. of the mixed acids formed. In the



320 BRITISH CHEMICAL AB$TRACTS.—A., II. x iv  (c)

reaction CH3-CH;CHR +  HBr, the reactivity of 
the unsaturated C atoms is independent of the lengtk 
of the alkyl chain. J. D. R.

L ong-chain  carbon com p ou n d s. n -T etra tr i-  
acontanoic and n -hexatetracontanoic acid s and  
th e ir  d erivatives. i 1. F rancis, A. M. K in g , and 
J. A. V. W illis (J.C.S., 1937, 999— 1004).—Con- 
densation of behenoyl chloride [from behenic acid 
and (COCI), in CrHg] with E t sodio-a-acetylbrassylate 
(I) in Et„Ó or C6H B affords y.-Jcetotetratriacontanoic 
acid (II)," m.p. 107-7° (Et ester, m.p. 80-9°), and 
\-acetyl-lauric acid, m.p. 73-5°. (II) when reduced 
(Clemmensen) affords n-tetratriacoiitanoic acid (III), 
m.p. 98-2° [Et ester, m.p. 75-4°; anilide, m.p. 114°; 
chloride (IV), m.p. 73-1°], converted (Heli and Sadom- 
sky) into a-bromotetratriacontanoic acid, dimorphic 
(p-form, m.p. 89-1° ; a-form, m.p. 77-37°), hydrolysed 
(KOAc-AcOH) to cL-hydroxytetratriacontanoic acid, 
m.p. 109— 110°. Electrolysis of the K salt of (III) 
affords n-hexahexaconłane, m.p. 103-6°. n -Heptahexa- 
contane-3i-one [from (III), by heating with Fe] is 
reduced (Clemmensen) to n-hepłahexaconłane, m.p. 
104-1°. Erom (III) by reduction (Bouyeault) of the 
E t ester followed by conversion into the iodide, con- 
densation with CHNa(C02Et)2, and subscąuent hydro- 
lysis is prepared n-hexatriacontanoic acid, m.p. 99-9°, 
[Et ester, m.p. 78-6°, reduced (Bouveault) to n-hexa- 
triacontan-a-ol (V), m.p. 92-9°]. Similar stopwise 
synthesis from (V) affords n-octalriacontanoic acid, 
m.p. 101-6° (Et ester, m.p. 80-55°, reduced to n -ocla- 
triaconian-a-ol, m.p. 93-6°). (I) and (IV) in dry E t20  
in an atm. of N 2 afford impure ethyl-v.-acetyl-a4etra- 
triacontanoyl brassylate, m.p. 68—90°, hydrolysed 
(EtOH-KOH) to [i. - ketohexa letracon ta no i c acid, m.p. 
115° [Et ester, m.p. 93-76°), reduced (Clemmensen) 
to heża t dra eon tanoic acid, m.p. 107-1° (Et ester, m.p. 
90-5°). The erystal spacings of many of these acids 
and their derivatives are given, and the heat of 
crystallisation of E t tetratriacontanoate is recorded.

J. D. R.
L iąu id  a cid s of sap u ca in h a  o il. H . P aget 

(J.C.S., 1937, 955—960).—The seeds of Carpotroche 
brasiliensis, Endl, yield to CC14 sapucainha oil, hydro­
lysed (KOH-EtOH) to chaulmoogric (I), hydnocarpic, 
and palmitic acids, and mixed liąuid acids, the Cu 
salts of which are separated into sol. (.4) and insol.
(B) in COMe,. Distillation o f  the Me esters o f acids 
(A) yields (fraction of b.p. 185—210°/0-5 mm.) after 
hydrolysis ketochaulmoogric acid,

? H ^ C a > C' ^ H^ C° 2H  (H ; ^ =  12), m.p. 116°
[semicarbazone, m.p. 157° (decomp.)], and Jcetohydno- 
carpic acid (II; n — 10), m.p. 108° [semicarbazone, 
m.p. 156° (decomp.)]. Ketochaulmoogric acid with  
PtO -H 2 in EtOH affords dihydrochaulmoogric acid
(III) (p-bromoanilide, m.p. 102°) and a dihydroketo- 
acid, C18H3203 (semicarbazone, m.p. 164°), which is 
oxidised (KMn04) to y-keto-łi-pentadecanedicarb- 
oxylic acid (IV). The non-volatile Me esters of acids 
(-4) on hydrolysis yield liąuid acids (C), hydrogenated 
(H2-P d -B a S 0 4) to (III) and stearic acid. Oxidation 
(KMn04-K 0H ) of the acids affords dihydrosystearic 
acid and tetrahydroxijdihydrochaulmoogric acid, m.p. 
111— 113°, [a]},8 -1 7 -9 °  in EtOH (J/e ester, by CH2N 2,

m.p. 88°; tetramethoxyacetyl derivative of Me ester; 
tetraphenylurethane, m.p. 145°), further oxidised 
(H2Cr04) to adipic acid (V), a Jcetone (probably
8-keto-n-decane-a.oi-dicarboxylic ac id ; semicarbazone, 
m.p. 187°), and n-nonane-a.ya-tricarboxylic acid (Me3 
ester, b.p. 200—217°/15 m m .; trianilide, m.p. 
189°), which latter is further oxidised (H2Cr04) to 
(•CH2'C02H)2, (V), and suberic acid. The liquid 
acids (O) therefore must contain dehydrockaulmoogric
acid, g | :̂ £ > C H - [ C H 2]n-CH:CH-[CH2]4-C02H. E t
chauhnoograte or sapucainha oil on long exposure 
to sunlight and air is oxidised to (II ); this explains 
the occurrence of (IV) in the oxidation products of 
(I) observed by Barroweliff and Power (J.C.S., 1907, 
91, 557), (II) being an intermediate stage in the 
oxidation. J. D. R.

Iso m er isa tio n  of lin o le ic a c id . II. G. V. P iou- 
le y s k i  and I. V. R ok itian sk i (J. Gen. Chem. Russ., 
1937, 7, 882—884).— Oxidation of poppy-seed oil 
with B z0 2H  leads to production of the solid and 
liąuid isomerides of the dioxide of linoleic acid (I), 
and of the oxide of oleić acid. The content of 
a-isomeride in natural is the same as in synthetic (I).

R. T.
H ydnocarp ic  and ch au lm oogric  a cid s and  

eth y l e s te r s . H. I. Cole and H. Cardoso (J. Amer. 
Chem. Soc., 1937, 59, 963—965).—Details are given 
for the prep. of pure hydnocarpic (I), m.p. 60-5°, 
0 $  +69-3° (Et ester, b.p. 184°/10mm., [a]2D5 +61-94°), 
and chaulmoogric acid (II),' m.p. 68-5°, [a]|6 +60-3°  
(Et ester, b.p. 206°/10 mm., [a]n +55-42°), hest from 
IlydnocarpiLS Wightiana oil [which contains no pal­
mitic acid (III)], the essential step being careful frac- 
tionation of the E t esters. The best criteria of purity 
are [a] and erystal form. Mised m.p. curves for
(I)—(II) and (I)—(III), and d  and n  for the E t esters 
at 20°, 25°, and 30° are given. R. S. C.

O dour and con stitu tion . II. L actones. J.
von Braun [with E. A nton and W. May] (Ber., 
1937, 70, [B], 1251— 1253 ; cf. A., 1930, 68).— In
lactones the intensity of odour
attains its m as. when 11 C are present if  in a straight 
chain. Branching of the cham causes inerease in 
the intensity. The lactones described below are ob- 
tained by the introduction of C3H 3 into monoalkyl- 
malonic esters, foliowed by hydrolysis, decarboxyl- 
ation, and heating with 70% H 2S 0 4. The following 
are new : E t2 n-decylmalonate, b.p. 193— 195°/13 
m m .; E t2 alhjl-\\-dccylmalonate, b.p. 210—212°/13 
m m .; a-aUyldodecoic acid, b.p. 170°/0-3 m m .; a-n- 
decyl-y-valerolactone, b.p. 203—205°/16 mm., m.p. 
46°; E t2 yrj-dimethyloctyhnalonate, b.p. 183—187°/ 
13 m m .; Et2 allyl-yr)-dimethylocłylmalonate, b.p. 
200—203°/13 m m .; 8Q-dimethyl-a-allyldecoic acid, 
b.p. 165°/0-l m m .; a-yrj'-dimethyloctyl-y-valerolac- 
tone, b.p. 193°/13 mm.; E t2 n-octylmahnate, b.p.
175— 177°/17 m m .; Et2 allyl-n-octylmalonate, b.p. 
192°/16 m m .; a-allyldecoic acid, b.p. 155°/0-2 m m .;
a.-n-octyl-y-valeroladone, b.p. 196°/16 mm., m.p. 40°; 
E t2 n-keptylmalonate, b.p. 163°/17 m m .; E t2 allyl-n- 
heptylmalonate, b.p. 175— 180°/17 m m .; a-allyl- 
yionoic acid, b.p. 145°/0-5 mm., a-n-heptyl-y-valero-
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lactone, b.p. 170— 172°/17 m m .; Et2 n-hexylmalon- 
ate, b.p. 152°/17 mm.; E t2 allyl-n-hexylmalonate, 
b.p. 167°/17 m m .; allyl-\\-hexylmalonic acid, m.p. 
91°; a.-allyloctoic acid, b.p. 130°/0-l mm.; a-n- 
hexyl-y-valerolactone, b.p. 153°/14 m m .; Et2 cyclo- 
hezylallylmalonałe, b.p. 168°/14 mm.; cyc\ohexyl- 
attylmalonic acid, m.p. 127°; c/.-cyc\ohexyl-As-penlen- 
oic acid, b.p. 152— 155°/14 m m .; <x-ojc\ohexyl-y- 
valerolactone; b.p. 150— 152°/14 m m .; E t2 allyl- 
amylmalonałe, b.p. 140— 143°/10 m m .; allylamyl- 
malonic acid, m.p. 96—98°; a-allylheptoic acid, 
b.p. 132— 135°/11 mm.; a-n-amyl-y-valerolactone, 
b.p. 128°/10 mm. H. W.

C ourse of d iene sy n th eses . K. Ald er  and G. 
Stein  (Angew. Chem., 1937, 50, 510—519).—A sum- 
mary of recent work on diene polymerisation.

J. W. S.
B io lo g ica l ox id ation  of h ig h ly  unsaturated  

fa tty  acid s. P rep aration  of polyene d icarboxylic  
acid s. R. K tjhn, F. K ohler , and L. K ohler (Z. 
physiol. Chem., 1937 , 247, 197—219).—Feeding of 
sorbic acid to rabbits is followed by excretion of 0-1— 
0-2% (calc. on amount fed) of trans4rans-macomc 
acid [isolated as Me2 ester (A., 1936, 1093)]; feeding 
of Me and E t sorbate yields 0 and 0-5%, respectively, 
whilst that of the acid amide affords 32% of mucon- 
amic acid, m.p. 281—282° (corr., decomp.). Simi- 
larly, sorbmethylamide, m.p. 141° (corr.) (from the acid 
chloride and NH»Me), gives 44% of muconmethylamic 
acid, m.p. 217° (corr., decomp.), sorbanilide yields 36% 
of muconanilic acid, m.p. 261—263° (corr., decomp.), 
and $-methylsorbamic acid, m.p. 136—141° [from the 
acid (A., 1932, 600)], gives 62% of $-methylmuconamic 
acid, m.p. 259—261° (corr.). Thus with aliphatic 
polyenecarboxylic acids, Me-fCHICHJ^CC^H, (3- 
oxidation in the organism is diminished by intro- 
duction of C0-NH2 and (3-Me groups. Feeding 
of crotonanilide yields neither małe- nor fumar- 
anilide but 14% of N-crotonyl-p-aminophenol, m.p.
189— 190° (corr.) [also from crotonyl chloride and p- 
NHj-CgH^OH; hydrogenated to 'S-bulyl-\)-amino- 
phenol, m.p. 139— 140° (corr.), afforded by BuCl and 
2)-NH2‘C6H4‘OH]. $$-DimetKylacry1amide, m.p. 110— 
111° (corr.), yields mesacon-a-amic acid (Anschiitz, 
A., 1907, i, 46S) (i.e., only the Me trans to the C0-NH2 
is oxidised); (3-methyi-(3-ethylacrylic acid (prepared 
by condensation of CH2Br-C02Me with COMeEt in 
presence of Zn to yield Me $-hydroxy-{i-methylvaler- 
ate, b.p. 74—78°/12 mm., which is treąted with 
ZnCl2-A c20  and the resulting Me $-methyl-$-ethyl- 
acrylate, b.p. 151— 153°, is hydrolysed) and its amide, 
m.p. 128— 128-5° (corr.) (from the acid chloride, 
b.p. 48°/13 mm.), yield no urinary oxidation acid. 
The above biological oxidation phenomena also occur 
with furancarboxyhc acids. Thus 5-methylfuran-2- 
carboxylamide yields 32% of 5-carboxyfuran-2 : 5- 
carboxylamide, m.p. 284° (corr.), whilst p-(5-methyl- 
2-furyl)acrylamide, m.p. 130—131° (corr.) (from the 
corresponding acid chloride, m.p. 37°, b.p. 124°/9 
mm.), gives 83% of 2-($-acrylamido)furan-5-carb- 
oxylic acid, m.p. 280° (corr., decomp.). The acyclic 
analogue, ę-methyl-A“ye-hexatriene-a-carboxylic acid, 
yields no urinary dicarboxylic acid, but its amide, 
m.p. 208—209°, affords 42% of a-carboxy-Aayt-
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hexatriene-X,-carboxylamide, decomp. 263° (corr.). Simi- 
larly 0-methyl-Aayo)-octatetraene-a-carboxylic acid 
gives no unchanged or dicarboxylic acid product 
whilst its amide, m.p. 227° (corr.), affords 20% of
a.-carboxy-&ayrn-octatetraene-Q-carboxylamide, m.p. 
approx. 258° (decomp.). The obserred pharmacolog- 
ical effects following ingestion of the above compounds 
are described. F. O. H.

S yn th esis  of d ecrocetin  [Aa>,£'.'"!"-tetradecahepta- 
ene-aę-dicarboxylic ac id ]. R. K u h n  and C. 
Grundmank (Ber., 1937, 70, [5], 1318— 1333).— It  
is proposed to base the nomenclature of synthctic 
compounds resembling carotenoids on the trivial 
names of the latter whereby the prefix apo denotes 
the presence of one fewer Me and “ de ” implies that 
all side Mo groups have been removed from the 
natural materiał. Crotonaldehyde (I) is condensed 
by AcOH and piperidine to dodecapentaenal (II), 
Me^CECCHJg-CHO, m.p. 166°, and octatrienal from 
which (II) is readily obtained by similar condensation 
with (I). Condensation of ( ił)  with CH2(CO.,H)2 
takes place in poor yield in presence of C jH jN liu t  
readily if  piperidine is added; similar enhanced yields 
are observed with all the higher polyene aldehydes 
but not with the simpler members which thereby 
suffer increased auto-condensation. Dodecapentaenyl- 
idenemalonic acid, Mo'[CH;CH]0-CH;C(CO2H)2, is very 
unsatisfactorily decarbox_ylated when heated alone or 
as pyridinium salt, readily in boiling A c0H -A c20  to  
Aayt1,‘A-/e/ra^ecaAea;aenoicactd(III),Me,[CH!CH]6.C02H, 
m.p. 265—266° (decomp.). Attemptfcd estcrification 
of (III) by treatment ^dth various alcohols and HC1, 
H 2S 0 4, K H S04, etc., by CH2N 2, CHMeN2, CHPhN, 
even with addition of H 20  or EtOH, or by treatment 
of the Ag salt with Me2S 0 4 or alkyl halide were 
unsuecessful but the Me ester, m.p. 220°, is obtained 
by the action of CH2N2 in presence of much 96% 
EtOH +  E t20 . Condensation of the ester with 
E t2C20 4 is efleeted by KOEt or RbOEt in presence 
of C5H 5N or ąuinoline but not of other tert. amines, 
thus giving Et2 oxalotetradecaliexaenoate, m.p. 190—  
191°. The corresponding Ac  derivative, m.p. 167°, 
is converted by Al-H g in C6H 6-E ta0 -H 20  into dedi- 
hydrocrocelin Et2 ester, m.p. 163— 165°, transformed 
by NaOEt in C5H 5N  into decrocetin Et2 ester, m.p. 
217° (corresponding Me2 ester, m.p. 236°), which is 
hydrolysed to decrocetin, C 02H*[CHICH]7'C02H, de­
comp. >300°. The following new spectroscopic rules 
are advanced for symmetrical polyenes. C 02H in 
conjugation is equiv. to one conjugated ethylenic 
linking. Conjugated Ph corresponds with 1-5 con­
jugated ethylenic linkings. Me attached to the 
polyene chain is equiv. to 0-25 double linking. A 
conjugated cyclic double linking is equiv. to 0-5 
aliphatic ethylenic linking. H. W.

“ G reen ” eth yl tartra te . T. S. P atterson  and 
A. H. L amberton (J.C.S., 1937, 963—964).—When 
air is aspirated through hot E t2 tartrate (I), a volatile 
inactive aldehyde is formed, with E t2 diketosuccinate
(II) {bis-2 : 4-dinitrophenylhydrazone, decomp. 180°) 
(formed via E t hydroxyketosuccinate) to which is 
due the green colour which appears on heating and 
disappears on cooling (I). Similar aspiration of Bu2 
tartrate yields a green colour, due to Bu2 diketo-
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succinate. The colour change on heating and cooling 
may be due to hydration. J. D. R.

C alciu m  c itra te  co m p lex es. C. Artom and G. 
Sarzasta (Boli. Soc. ital. Biol. sperim., 1936, 11, 
1029— 1031).—The dialysis of aq. CaCl2 +  Na citrate 
at p a 6-7—7-6 and 0° with parchment membranes 
against H 20  or aq. KC1 or CaCl2 indicates the form- 
ation of semi-colloidal complexes o f Ca citrate.

F. O. H.
S a lts  of g lu con ic  acid . S. V. N ilkanttjm (J. 

Sci. Tech. India, 1936, 2, 39—51).—Colour, shape, 
m.p., solubility in H 20  and EtOH, and [<x]D are 
recorded for the following salts : Mg, K, Na, Mn, 
Co, Cd, Cr, NH4, Al, Cu, Ag, Pb, Ba, Zn, Bi, F e " , Fe", 
Ca, quinine, berberine, brucine, strychninę, ephedrine, 
N H 2Ph, and CO(NH2)2. F. R. G.

C onstitu tion  of g-lauconic a c id s. V I. K. Kr  aft
(Annalen, 1937, 530, 20—33; cf. this vol., 109).—  
Glauconin (I) and H I-red P  at 140— 150° give by 
reduction and hydrolysis dihydroglauconinic acid (II), 
C hH 120 7, m.p. 199—200°, which titrates tetrabasic 
when heated; this is stable to 0 3, but its Me 
ester with 0 3-A c0 H  gives methyltricarballylic 
acid. This and known data prove the
structures C O < ^ I(5>C -CH 2-C < ^ J g > C O  (I) and

S 5 c a H H2~  (II)- Hydr® lati°n (p t° 2) of the
Me„ ester of (I) gives a product, hydrolysed by NaOH
to an acid, g ^ ^ > C - C H 2-CH(OMe)-CIDVIe-CO-C(jH,
m.p. 195°. (I), (II), and glauconic acid (III) give 
only a little CO with H 2S 0 4. With hot NaO H - 
Me2S 0 4 (III) afiords by hydrolysis of an anhydride 
ring the J /e2 ester (IV), C20H26O8, m.p. 185°, which 
by hydrogenation and subsequent hydrolysis gives 
tetrahydroglauconic acid, C18H 240 7, m.p. 178— 180°, 
which titrates as a tribasic acid when heated, but 
with hot Me2S 0 4-N a 0 H  gives the Mez ester (V), 
C2iH30O8, m.p. 112°, with some M ex ester, m.p. 201°. 
(IV) gives a Bz derivative, m.p. 177°, which is stable 
to 0 3, thus proving a dificrence in  the position of the 
second ethylenic linking in (I) and (III). These and 
facts already reported support the following formulse 
and that for dihydroglauconic acid (VI).

CHMe

CMe—ę — C ęH Pra CHMe—ęH-C
CO CO C CH-OH CO„H COfi Os 

W  ' X \ M  " C c h
o  o  CMe /  w

CO-CO 9  CMe
(III.) (VI.) CO— CO

CHMe 

!HPra

ęHMe—QH-—  co- -II
COgMe

OMe-HC

CHMe

CHPr° 
Oxl 

CH

^\Ie 
COJMe-CO

(V.)

P rep aration  and prop erties of a lk y l th ioacet-  
a tes . F. W . W eh zel , jun., and E. E. R eid  (J. 
Amer. Chem. Soc., 1937, 59, 1089— 1090).—The 
following n-alkyl thioacetates (alkyl acetylmercaptans) 
are prepared from the alkyl mercaptans by (a) AcCl, 
(6) hot Ac20 -N a 0 A c (best for the higher members), 
or (c) Ac20  in conc. aq. NaOH (best for volatile 
mercaptans) : Me, b.p. 98°, E t, b.p. 116-4°, Pr, b.p. 
139-8°, Bu, b.p. 163-4°, amyl, b.p. 185-1°, hexyl, b.p. 
205-8°, heptyl, b.p. 227-4°, and octyl, b.p. 247°. ,
d°, and (P? are recorded. R. S. C.

T h io lacetic  ac id s and m eth y l su lp h ate . B. 
H olmberg (Arkiv Kemi, Min., Geol., 1937, 12 , A, 
No. 11, 27 pp.).—SR-CII2-C02H (1/40 mol.) in aq. 
NaOH (a/40 mol.) with Me2S 0 4 (2/40 mol.) give 
0H-SMeR-CH2-C02H (identified through HgCl2 addi- 
tive compounds) in amounts varying with the [NaO H ]; 
the % yields in parenthesis are for a =  3, 2, 1, and 0. 
R  =  Me [compound, SMe2Cl-CH2-C02H,6HgCl2, m.p. 
188— 189° (decomp.)] (58,“l00, 100, 100); E t (48, 87, 
100, 90); Pra \compound, SMePr“Cl"CH2-C02H,6HgCl2, 
m.p. 137— 138° (decomp.)] (56, 90, 99, 91); Pr3 [com­
pound, SMePr^Cl-CH2-C02H,6HgCl2, m.p. 173° (de­
comp.)] (44, 84, 97, 81); Buv (30, 62, 100, 100); Ph 
[compound, SMePhCl-CH,,C0oH,3HgCl,, m.p. 121—  
123° (decomp.)] (11, 63, 73, 33); CH2Ph (I) (48, 89, 
94, 67); CHPhMe (II), (36, 85, 90, 65); CH2-CH,Ph 
(60, 94, 100, 95), and CH2-CH:CHPh (20, 84, 90, 60). 
The sulphonium compounds are decomposed in 
neutral, acid, or alkaline solution by rise of temp., 
yieldmg SMe-CH2-C0oH and ROH. (I) in addition 
afiords CH2Ph-SMe and (?) CHoPh-S-CH2-C0,Me (or 
SMe-CH„-C02CH2Ph) whilst (II) yields 
CHPhMe-S-CH2-Ć02Me and SMc-CH?-C02CHPhMe in 
neutral solution and styrene in alkahne solution.

F. N . W.
F iss io n  of d isu lp h id es b y  a lk a li. IV . M ode  

of reaction  of tertia ry  m ercap tan s and  th e ir  
d isu lp h id es. A. Schoberl (Ber., 1937, 70, \ B \  
1186— 1193; cf. A., 1936, 1232).—The determination 
of SH by 18-phosphotungstic acid is described. 
SH-CMe2-C02H  does not react with I  in acid solution 
and irregularities are observed w th  SH-CPh2-C02H. 
In alkahne solution the acids are smoothly oxidised 
to aa'-dimethyl-aa'-dithiopropionic acid, m.p. 198°, 
which is stable towards alkali and tetraphenyldi- 
thiodiacetic acid (I), decomp. (indef.) 185— 186°, 
respectively. (I) is transformed by NaOH into 
SH-CPh2-C020 H  and 0H-S-CPh2-C0oH which passes 
into CSPh2, H20 , and C 02. “ “ H. W.

S ep aration  of d i-a -m eth y lth io lp rop ion ic  acid  
in to  its  op tica l an tip od es. A. Melland er  (Arlciv 
Kemi, ]\Iin., Geol., 1937,12, B , No. 27 ,8  pp.).—Resolu- 
tion is effected through the quinine salt (+0-33H 20), 
m.p. 153-4— 154-6°, or brucine. salt (+ 3 H 20 ), m.p. 
159-4— 160-4°, o f the Z-acid, [a]j,5 —81-2° in H 20 , and 
the quinidine salt, m.p. 83-4— 84-8°, o f the cZ-acid,
[afp5 +81-1° in H20. F. N. W.

R. S. C.

A ctive  ra cem a te  fro m  aa'-dithio- and  aa'-di- 
selen o-d ip rop ion ic  acid . A. F redga  (Arkiv Kemi, 
Min., Geol., 1937, 12 , B , No. 22, 8 pp.).—M.p. dia- 
grams of diseleno- (I) and dithio-propionic acid (II) 
are given as follow s: + (I )  and —(II), -)-(I) and + (II ) ,  
- ( I )  and + (I ) , + (I I )  and - ( I I ) ,  and + (I )  - ( I I ) ,
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and .+  (11) -  (II). + (I )  _ (H )  and + (I I )  - ( I I )
from a continuous series of mixed crystals whilst 
+  (I) and —(II) form a 1 : 1 mol. compound.

F. N. W.
D eterm in ation  o£ sen sitiv ity  of certa in  colour  

rea ctio n s for a ldehydes an d  k eton es. V. M.
Platkovskaja and S. F. Vatkina  (J. Appl. Chem. 
Russ., 1937, 10 , 955—959).—The lowest concns. 
detectable with (NH4)2M o04 and 50% HC1 a r e : 
PhCHO 0-0005, citral 0-005, citronellal 0-05, anis- 
aldehyde, cinnamaldehyde, CH20 , chloral hydrate, 
and COMe2 0-5, o-OH-C6H4-CHO 1, and COMeEt 
and COPhMe 5%. The colorations given with phos- 
phomolybdic acid and aq. N H 3, or ?tt-C0H4(NO2)2 
and KOH, are less intense. R. T." ~

Spontaneous p o ly m erisa tio n  of licjuid prop- 
a ld eh yd e . E. J . B tjckler (J.C.S., 1937, 1036).—- 
EtCHO spontaneously polymerises to a substance of 
no definite b.p. and with mol. wt. eorresponding with
2-8 EtCHO units. The second stage of polymerisation 
yields a volatile portion, (EtCHO)*, and a non- 
volatile Hąuid, eorresponding with 2-7 methylethyl- 
acraldehyde units. The results suggesfc aldol con- 
densation. No effective stabiliser o f EtCHO is known.

F. R. S.
T ran sp osition  of aldoxim .es under the in fluence  

of R a n ey ’s  n ick e l. R. P aul (Buli. Soc. chim., 
1937, [v], 4, 1115— 1121).— This reaction (cf. this vol., 
152 ; also observed with Me ■ [CH2] 5 ■ CH! N • OH) can 
be used for prep. of am ides; it is ascribed to presence 
of Fe and Al with the Ni. E. W. W.

R am an  sp ectra  of d eu teriu m  com pounds of 
th e  type CD3-CO-X.—See A., I, 345.

U se  of d eutero-com pounds a s  in d ica tors for  
th e  p resen ce  of free rad ica ls  in  organ ie d ecom - 
p o sitio n  reaction s. E . W. R. Steacie and W. A. 
Alex a n d er  (J. Chem. Physics, 1937, 5, 372).— 
Mixtures of CO(CD3), and Me20  were heated at 590° 
for 5 min. and the H 2 was separated and analysed in 
an attem pt to establish the course of decomp. of these 
substances. The generał courses are CO(CD3) ,=  
CD4 +  CD, +  CO =  CD4 +  CO +  0-5CJ>4, and 
M e,0 =  CH4 +  CH20  =  either (i) CH4 +  CO +  H , 
or (ii) CH4 +  H +  CHO. Thus i f  (i) is correct the 
H 2 should be “ light,” whereas if  (ii) is correct the 
probability of the H atom extracting another atom  
from the ether or from the ketone is eąual and the 
resulting H  should be approx. 25% “ heavy.” The 
mean D content is 3-3% and it  is eoncluded that CH20  
does not decompose by a free radical mechanism. 
The mechanism suggested by Fletcher and Rollefson 
(A., 1937, I, 36) for the decomp. of CH20  through 
sensitisation by Me radicals from the ether decomp. 
also involves H  atoms and is therefore probablv wrong.

W. R. A.
Iso m e r ism  of apl-ethylenic k eton es. I. iso -  

B u tylideneacetone. R. H e ilm a n n  (Buli. Soc. 
chim., 1937, [v], 4, 1064— 1071).—Interaction o f iso- 
butaldehyde with COMe2 affords sometimes cis- and 
sometimes im«s-P-methyl-Ay-hexen-£-one (I) (identi- 
fied as their semicarbazones). Dehydration of (3- 
methylhexan-S-ol-E-one (II) with II2C20 4 leads to 
analogous conflieting results (cf. A., 1930, 893; 
J.C.S., 1920, 117 , 324; A., 1913, i, 1165). (I) with

MgEtBr and MgPr8Br afiords respectively 50—55 
and 70—75% of enol (cf. A., 1930, 67) and after 
boiling with dii. H 2S 0 4 which eliminates the enol form 
from (I), 25— 35 and 60% of enol, respectively. (I) 
with N 2H4,IŁ>0 affords 5-methyl-‘3-isopropylpyrazol- 
ine, b.p. 76— 7 8 ° /ll  mm., [oxidised to (I)j, and its 
azine, which when hydrolysed gives (I) and a little 
Me tsoamyl ketone. The crude produet obtained by 
interaction of (I) with N ^ Ą O  with H 2S 0 4 affords 
P-methyl-A^-hexen-£-one, the semicarbazone of which 
on hydrolysis (eonc. B4 C,0 4) gives a ketone, b.p. 
152— 153°/745 mm. These reactions with 
NH2-CO -NH-NH, are interpreted in  the hght of the 
isomerism of the double linking. J. L. D.

isoA m ylid en eaceton e. R. H eilm ann  (Compt. 
rend., 1937, 204, 1345— 1346).—COMe2 with wovaler- 
aldehyde afiords Me S-methyl-A“-pentenyl ketone (I) 
which with NH2*CO-NH-NH2 gives a semicjirbazido- 
semicarbazone, m!p. 205°, a monosemicarbazone (II), 
m.p. 113— 114°, and a gum (III) which probably 
contains other stereoisomeric forms of (II). Hydro­
lysis of (II) affords (I), which yields the same products 
with NH2-CO-NH-NH2. When (II) is heated it 
affords 2-carbamyl-5-methyl-3-i.sobutylpyrazoline
(IV). (III) with boiling dii. acid affords (IV) and 5- 
mełhyl-3-isobulylpyrazoline, b.p. 91— 92°/10 mm., 
which When oxidised and then hydrolysed gives Me 
wohexyl ketone. J. L. D.

Iso m er ism  of a(3-ethylenic k eton es. II . iso ­
A m ylideneacetone. R. H eilm ann  (Buli. Soc. chim., 
1937, M , 4, 1072— 1080; cf. preceding abstract).—  
MgBu8Br with CH(OEt)3 affords 83-diethox}f-p- 
methylbutane, hydrolysed (dii. H 2S 0 4) to a',sovaler- 
aldehyde (semicarbazone, m.p. 131— 132°); this -with 
COMe2 followed by removal of H20  gives pure 
|3-methyl-As-hepten-^-one (I), which with 
NH2-CÓ-NH-NH2 afiords a semicarbazone (II), 
m.p. 113—114°, and another produet, gradually 
converted by recrystallisation into (II) and a gum
(III). Hydrolysis o f (II) with H2C20 4 gives a ketone 
which with NH2'CO-NH-NH2 reaets exactly as does 
(I) and indicates that Me ^-isobutylidene-ethyl ketone 
is not an impurity in (I) which gives rise to (III). 
When (II) is heated to near its m.p., part of it  is ehanged 
to a gum, hydrolysed to (I) and an unhydrolysablo 
residue (a pyrazohne?) which is oxidised to a ketone 
[semicarbazone, m.p. 153— 154° (IV)]. (III) prob­
ably contains 2-carbamyl-5-methyl-3-i’sobutyl- 
pyrazoline, a cyclised form of (I), for it is hydrolysed 
(HCł) to 5 - me thy 1 - 3 -1 so b u ty 1 py raz ol ine, which is 
oxidised spontaneously to Me i-sohexyl ketono [semi­
carbazone, m.p. 153— 154°, identical with (IV)].

J. L. D.
(A) A lk ylation  of k eton es b y  m ea n s of sod -  

am id e. P rop ylation  of k eton es. (B) S y n th esis  
of ter i.-a lcoh o ls of th e  gen era ł form u k e  
OH-CMe2-CHR2 and OH-CM e2-CR3, b y  th e  action  
of m a g n esiu m  m eth y l b rom id e on h ig h ly  
branched  k eton es. I. N. N azaeoy (J. Gen. Chem. 
Russ., 1937, 7, 688—692, 693—701).— (a) Pinacolin 
in C0H 6 is boiled with NaNH 2 until evolution of N H 3 
ceases, when Pr°I is added, to yield fifi-dimeihylheptan- 
y-one, b.p. 168— 170°, which when similarly treated 
gives fięt-dimetkyl-$-propylheplan-y-one, b.p. 211—213°.
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PPy-, b.p. 178— 181°, and |388-in-, b.p. 178—181°, and 
(3(388-tctra-7nethylheptan-y-one, b.p. 193—196°, 88!£- 
tetramethylnonan-z-one, b.p. 229—232°, (3(38 z-tetra-, 
b.p. 170— 173°, and Pf388s-penta-meihylhexan-y-07ie, 
b.p. 195— 197°, and ys-dimethyl-, b.p. 170—173°, and 
ys-dimethyl-y-ethyl-heptan-S-07ie, b.p. 204— 207°, have 
been prepared analogously.

(b ) The following alcohols have been prepared from 
the above (and similar ketones) by the Grignard 
reaction : PPyS-, b.p. 190—-193°, and fiySS-tetramethyl-, 
b.p. 197— 199°, $$y-trimethyl-8-ethyl-, b.p. 208—211°, 
p(3y8s-, b.p. 207—210°, and $$y$8-pentamethyl-, b.p.
237—240°, fi$y-trimethyl-8fi-diethyl-, b.p. 252—256°, 
and $fiy88z-hexamelhyl-hexan-y-ol, b.p. 235—-238°, 
ySs-łri7nełhyl-y-ełhyl-, b.p. 235—238°, and yySze-penta- 
7łiethyl-heptan-S-ol, b.p. 243—246°, $$y-trimethyl-8- 
propyl-, b.p. 234—237-5°, [3[ły8-, b.p. 212—215°, and 
fiySS-ietramethyl-, b.p. 215—217°, and ppySS-^ento- 
mztliyl-lieptan-y-ol, b.p. 233—235°, and 88sX&-penta- 
methylnonan-z-ol, b.p. 266—269°. R . T.

(A) A ction  of m a g n esiu m  fert.-b u ty l ch loride  
and m a g n esiu m  b u ty l b rom id e on eth y l iso -  
valerate  and  bu tyrate. A. D. P e t r o v  and M. S. 
M alin o v sk i. (b ) A ction  of m a g n e s iu m  sec .-p rop yl 
ch lo r id e , sec .-b u ty l b ro m id e , and  .sec.-am yl 
ch lorid e  on  eth y l octoate . A. D. P e t r o v  and
D. N. Andreev  (J. Gen. Chem. Russ., 1937, 7, 565— 
569, 570—575).— (a) MgBurC'l yiclds COBu^Buy and 
COBiA with Bu^C02Et (I) in E t20 , and COPraBuy 
and CÓPr“2 with Pr°C02E t (II). MgBuaBr (III) gives 
di-n-bidyl\sobiitylcarbinol, b.p. 140—145°/10 mm., with 
(I), and CP^Bu^-OH witli (II). I t is concluded that 
anomalous formation of ketones in place of the 
expected terf.-alcohols is associated with presence of 
Buy in the Grignard reagent.

(b) w-C7H ig-C02E t (IV) and (III) in E t20  yield 
di-n-butyl-n-heptylcarbinol, b.p. 131— 135°/5 mm., 
which gave a mixture o f e-n-bulyl-Ae- and -As-dodece7ie, 
b.p. 261—267°, when dehydrated by lieating with 
H2C’A  or K  xanthate. (IV) yields chiefly CO(C7H 15)2
(V), together with sec.-amyl heptyl ketone, with sec.- 
CjHjj-MgCl, (V) and sec.-butyl heptyl ketone with 
MgBu^Br, and (V) and Pr^ heptyl ketone with 
MgPr^Cl. ' R, T.

H ydrogenation  of certa in  o x im es  b y  the a id  of 
R an ey’s  n ick el. R. P aul (Buli. Soc. chim., 1937, 
[v], 4, 1121— 1125).—In the hydrogenation of ald- 
oximes at room temp. and normal pressure, Raney’s 
Ni beliaves normally, gm ng primary, sec., and 
(?) ter/.' amines; with CMo2:N-OH, CMeEtlN-OH, 
CPhMelN-OH, CPh2:N-OH, and c(/cZohexanoneoxiine, 
at 70—85°/50—60 atm., however, only primary 
amines are formed. E. W. W.

D ichrom ate m eth od  of d eterm in ation  of reduc- 
in g  su g a rs. S.M .Strepkov (Ukrain. Chem. J., 1937,
12, 105— 113).—10 ml. of solution are heated for 15 
min. at 100° with 20 ml. of 0-022Vr-K3Fe(CN)6 in 4% 
Na2C 03, the solution is cooled, 15 ml. of 5% H2S 0 4 
are added, and the solution is titrated with 0-05A- 
K 2Ct20 7 (NHP1i2 indicator). R. T.

A ction  of organ ie  b a ses  on Sugars and th eir  
d erivatives. H. Vogel (Ber., 1937, 70, [fi], 1193— 
1202).—When heated with a 10-fold excess of piper-

idine (I) glucose yields solutions with a powerful 
reducing action towards methylene-blue and dichloro- 
phenol-indophenol which disappears when the solution 
is acidified. C5H 5N  does not behave analogously. 
The formation of 1-piperidylglucose is considered 
inadeąuate to account for the properties of the com- 
pound and the formation of 1 : 2-dienolgliicose-l- 
piperidide is postulated. Protracted heating of the 
solution causes decomp. into strongly coloured mate- 
rials. Similar reducmg dienols are derived from 
fructose, mannose, galactose, lactose, and maltose 
whereas sucrose (II), raffinose, starch, inulin, cellulose, 
p-glucosan, a- and p-methylglucosido are indifferent. 
[The sparing solubility of (II) in boiling (I) can be 
used for its separation from other sugars, particularly 
from hexoses.] The free 1 : 2-dienols are obtained 
when the sugars are warmed with (I) in H 20 . Mono- 
carboxylic acids and their esters derived from sugars 
do not give enols with (I). Analogously to the pro- 
duction of ascorbic acid from esters of a-keto-acids, 
glucosone hydrate tetra-acetate acąuires when treated 
with (I) a greatly enhanced activity which persists 
for a time in acid solution but ultimateły diminishes 
and almost disappears. Betaino and CNS-com- 
pounds have no enolising action whereas salts of 
guanidine closely resemble (I). Sugar acetates suffer 
partial loss of Ac and afford enols. Hexose anhydrides 
with bridge between C(1) and any other C are not 
enolised and aZ-glucose penta-acetate does not afford 
reducing substances in acid or alkaline medium.

H . W.
C rysta llin e  aceta l d eriva tives of d -arab in ose.

(Miss) E. M. M ontgom ery , R. M. H an n , and C. S. 
H u d so n  (J. Amer. Chem. Soc., 1937, 59, 1124— 
1129).—With 3 : 7 A c0H -A e20  containing 8% of 
ZnCl2 p-methyl-(Z-arabinoside triacetate gives by slow 
acetylating rupture of the ring an approx. 1 : 1 
mixture of two isomeric d-arabi7wse M e semiacetal 
penła-acetałes (I) and (II), m.p. 76° and 68—70°, 
[a]?? - f  26-9° and +34-7° in CHC1?, respectively; 0-16% 
of H2S 0 4 in the sanie solvent gives rapidly the same 
two penta-acetates with 8% of the cyclic fł-2 -arabinose 
tetra-acetate, [a]|° —147-2°; 4% of H2S 0 4 in the same 
solvent causes complete hydrolysis of OMe, giving 
11% of the tetra-acetate and 56% of aldehydo-d- 
arabinose hexa-acetate, m.p. 89-5° (corr.), [a]^ +28-1° 
in CHC13. The same mixtures are obtained from 
pure (I) or (II) by the appropriate reagents. With 
AICI3 in CHCI3 (I) and (II) yield isomeric 1-chloro-d- 
arabinose Me semiacetal 2 : 3 : 4 :  5-tetra-acetates, m.p. 
70° and 73° (corr.), [«]£’ +28-8° and +52-5° in CHC13, 
respectivelv, both converted by AgaO-MeOH into 
d-arabinose Me2 acetal tetra-acetate, m.p. 80° (corr.), 
Md +21-8° in CHClg, and thence by MeOH-Ba(OMe)2 
into d -arabiTiose M e2 acetal, m.p. 122°, [sx]d -1 8 -5 °  in 
H20 , and finally (HC1) into tZ-arabinose and methyl- 
d-arabinosides. R. S. C.

C rysta llin e a-m ethyl-rf-arabinof u ra n o sid e .
(Miss) E. M. Montgomery and C. S. H udson (J. 
Amer. Chem. Soc., 1937, 59, 992—993).—When the 
reaction of d-arabinose with MeOH-HCl is stopped 
at the time of max. positive [a], there is obtained 
9%  of a-methyl-d-arabi7iofuranoside, m.p. 65—67°, 
M d + 123° in H „0, the structure of which is proved
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by its rapid hydrolysis by aq. acid and by H I0 4-Br 
degradation (see below). R. S. C.

T w o n ew  m eth y l-i-fu cosid e  tr ia ce ta tes . J.
Minsaas (Rec. trav. chim., 1937 , 5G, 623—626).—  
a-Methyl-Z-fucoside is converted by Ac20  and C5H 5N  
at 0° into a.-methyl-1-fucoside triacetate, m.p. 74°, 
[<x]o —151° in CHC13. [i-Methyl-l-fucoside triacetate 
has m.p. 99°, [a]2D° +7-0° in CHC13. H. W.

T w o form s of anhydrous i-rh am n ose. P re-  
paration  of crysta llin e  I-rham nose p-tetra-acet- 
ate. E. L. J ackson and C. S. H udson  (J. Amer. 
Chem. Soc., 1937, 5 9 ,1076—1078).—Rhamnose rnono- 
hydrate with hot BaO-COMe2 or dry EtOH gives a 
form (I), m.p. 112-5— 113-5° (corr.), [a]n°+ 14-6°->  
+8-9° in H 20 , which, when seeded in COMe2, affords 
p-rliamnose (II), anhyd., m.p. 123-5— 124-5° (corr.), 
Md0 +38-4° in H 20  [tetra-acetate, m.p. 98-5— 99°, 
[«]» +13-4° in CHClg, prepared in 89% yield by 
Ac20 -C sH sN  at —12° to 0°, or in 43% yield from
(I)]. (I) is an ap mol. compound, 1 : 1 if the above
[a] for (II) is correct, 3 : 2 if  Minsaas’ val., + 44°  
(A., 1934, 1337), for (II) is correct. R. S. C.

C onfiguration of the p yran oses in  re la tion  to  
th e ir  p rop erties and n om en cla tu re. H. S. I sbełl 
(J. Res. Nat. Bur. Stand., 1937, 18, 505—534).—  
Methods of comparison of the optical rotation, muta- 
rotation, and Br oxidation measurements originally 
employed with the hexoses (A., 1930, 581) have been 
extended to the heptoses, and reveal similarities in 
the properties of sugars classified in the following 
groups: a-Z-arabinose, a-i-fructose, a-rf-galactose,
a-eZ-a-mannoheptose, and a-Z-p-galoheptose; P-Z-ara- 
binose,CaCl2,4H20 , p-rZ-galactosc and P-ćZ-a-manno- 
heptose; p-d-glucose and p-f-p-galoheptose; a-d- 
lyxose, a-<Ż-mannose, and a-Z-a-galoheptose; p-<Z-
gulose and p-cZ-a-glucoheptose; P-(Z-idose and P- 
5-P-glucoheptose. The evidence suggests that the 
pyranose ring is strainless and dissymmetric, and that 
the sugars in each group have similar ring conform- 
ations. The structural characteristics of the a- and 
P-sugars are discussed in relation to their reactions 
and nomenclature. a-, [«]„ +120°, and p-cZ-a-
mannoheptose are described. F. N. W.

M olecu lar refraction  of a-d -ga lactose. C. N. 
R u b er  and N. A. Sorensen (Kgl. Norske Videns. 
Selsk. Skr., 1935, No. 22, 24 p p .; Chem. Zentr.,
1936, i, 3513).—The difference in mol. refraction for
a-methylgalactoside and a-galactose is 7-49, as with 
other sugars. H. N. R.

D eterm in ation  of in v ert su g a r  (and other  
red u cin g  su g a rs) w ith ou t filtra tion  of cuprous  
ox id e . E. R oboz-R osenbluh  and G. Vavrinęcz 
(Magyar chem. Fol., 1935, 41 , 192— 195; Chem. 
Zentr., 1936, i, 3374).—An iodometric method is 
described. H. N. R.

K etone su gar  se r ie s . V II. A ction  of titan iu m  
tetrach lorid e on th e  m eth y lfru ctosid e aceta tes. 
E. P acsu and F. B. Cramer (J. Amer. Chem. Soc.,
1937, 59, 1059— 1062; cf. this vol., 230).— P-Methyl- 
fructoside tetra-acetate and TiCl4 in CHC13 give a 
yellow halochromic salt, from which only the original 
P-tetra-acetate is recovered. The a-tetra-acetate 
gives p-acetochlorofructose (I) and some unchanged

materiał, but no p-tetra-acetate. The “ ortho- 
ester ” form of methylfructoside tetra-acetate with 
TiCl4 gives (I) and with HBr-AcOH-CHCl3 gives 
P-acetobromofructose. The “ ortho-ester ” methyl- 
maltoside hepta-acetate with TiC34 gives a-acetocliloro- 
maltose and with HBr gives a-acetobromomaltose. 
The acetohalogeno-derivatives of fruetose and tur- 
anose probably have normal structure, but the struc- 
ture of turanose is doubtful. R. S. C.

P reparation  of p en ta-acety lk etofru ctose. F. B. 
Cramee and E. P acsu (J. Amer. Chem. Soc., 1937, 
59, 1148).— Prep. of ketofructose penta-acetate by 
ZnCl2 and Ac20  in 50% yield is described. For 
high yields conditions must be those facilitating 
preliminary formation of the p-tetra-acetate.

R. S. C.
R eactions in  concentrated  su lp h u ric  acid . II. 

Influence of g a se s .—See A., I, 417.
N ew  d isaccharide, la b io se . S. M. S tkepkov  

(Ber., 1937, 70, [B\, 1166— 1167).—Extraction. o f 
the root nodules of Ercmostachys labiosa with boiling 
96% EtOH affords labiose (I), m.p. 156— 157°, [a]J? 
+140-82° in H 20  (non-mutarotatory). (I) is not 
fermentable with yeast and reduces Fehling’s solution 
only after hydrolysis with dii. HC1 at about 68°. 
It is oxidised by H N 03 (d 1-15) at 69—70° to mucic 
acid. It is derived from 1 mol. of galactose and 1 
mol. of a ketose. H. W.

Cleavage of the carbon chain  of g lu co sid es by  
oxid ation . M ethod for d eterm in in g  r in g -stru c-  
tu res  and a- and p-configurations of g lu co sid es . 
E. L. J ackson and C. S. H udson (J . Amer. Chem. 
Soc., 1937, 59, 994— 1003).—The ring-structure o f  
glucosides is determined by oxidation by H I 0 4 to 
dialdehydes, which with aq. Br in the presence of 
metallic carbonates give salts of dicarboxylic acids 
retaining the ether linking originally present in the 
glucoside. I f  C is removed during the oxidation, this is 
disclosed by the amount of H I0 4 consumed. Struc- 
tures assigned to the resultant acids are confirmed by 
hydrolysis. The ring-structures thus assigned are in 
harmony with the results of methylation. a-Methyl-eZ- 
aldohexopyranosides afford the same Sr  D '-methoxy-T>-
hydrozymethyldiglycollate (I),Sr<Q.QQ.Qj^c^?Q pjj>0 ,
[a]|? —53° in H 20  (corresponding acid, not isolated, 
M d +25-5° in H20 ), examples investigated being 
a-methyl-rf-manno- (II), -galacto-, -gluco-, and -gulo- 
pyranoside. The prefix D' (or L') refers to the Fischer 
nomenclature of C(1) of the glucoside and the C marked 
* in (I ) ; D  (or L) refers to the other C to which the 
etheral O is attached. The syrupy dialdehyde, 
CH0-CH(0Me)-0-CH(CH0)-CH2-0H , produced as in- 
termediate product in the above cases has [a]£? about 
+120°. This limits the ring-structure o f the above 
glucosides to the pyranoside or septanoside type; 
the former is indicated by. formation of a-methyl-d- 
mannuronic acid [brudne, m.p. 232° (decomp.), [ajJJ 
—2-5° in H 20 , and K  salt, +6-5EtO H , [a]“ 80 +47-1°  
in H 20 ]  as a by-product in the Ba(OBr)2-oxidation 
of (II) and by formation of (I) from methyl-cZ-ara- 
binofuranoside, [a]“  +123°. P-Methyl-<Z-aldohexo- 
(-galacto- and -gluco-)pyranosides afford a dialde­
hyde, [a]“  —148° to —151°, and thence Ba L'-
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methoxy-T)*hydroxymethyldiglycollate, -)-2H20 ,  [a]|?
+35-9° (corresponding acid, [«]“  + 4 5 ° in H 20). 
a-Metbyl-d-arabino- and -xylo-pyranoside give the 
same dialdehyde, [cc]d about +125° in H 20 ,an d  thence
Sr D'-methoxydiglycollate, Sr<^Q ^ 11 ’
[«]d° —55-5° in H 20  (corresponding acid, [a]™ about- 
— 125° in H 20 );  p-methyl-d-arabino- and -xylo- 
pyranoside afford the optieal antipodes thereof, 
characterised particularly as Sr L '-methoxydiglycol- 
late, [a]o +55-5°. a-Methyl-Z-rhamnoside gives the 
dialdehyde, CH0-CHMe-0-CH(0Me)-CH0, m.p. 101—  
102°, [a ] i? -1 4 3 ° in H 20 .  R, S. C.

T h e a lk a lo id  of S o la n u m  a u ricu la tu m , A it. 
A. R. Anderson  and L. H . B riggs (J.C.S., 1937, 
1036— 1037).— “ Solanine,” the gluco-alkaloid of S. 
auriculatum, is probably identical with solanine-s, 
from S. sodomeum (Oddo, A., 1911, i, 670), sińce the 
aglucon prepared by hydrolysis (HCl-EtOH) yields 
derivativcs identical with those obtained by Oddo.

J. D. R,
P ig m e n ts  of cotton  flo w ers. IV . C onstitu - 

tion  of h erb acitr in  and herb acetin . K. N eela - 
kantam and T. R. Seshadri (Proc. Indian Acad. 
Sci., 1937, 5, A, 357— 364).—Herbacitrin (a flavonol 
glucoside from Gossypium herbaceum) (ocła-acetate, 
m.p. 214—216°) on hydrolysis yields herbacetin, 
m.p. 280— 283° (penta-acetate, m.p. 192— 193°), 
and when osidised by air in KOH yields p- 
0H-C6H4-C02H. Its  colour reactions and recent 
synthesis show that it is the 7-glucoside of
3 : 5 : 7 : 8 : 4'-pentahydroxyflavone. A. Lx.

H igh ly  p o ly m er ised  com p ou n d s. CLXI. D e- 
term in ation  of th e  m o l. w t. of p olysacch arid es  
by the term in a l group  m eth o d . H . Staudinger  
and E. H usemann (Ber., 1937, 70, [5 ], 1451— 1457).—  
Haworth’s investigations in conjunction with viscosi- 
metric and osmometrie measurements indicate a 
thread-like form for the macromols. of cellulose 
whereas those of starch are extended but branched 
and those of glycogen are approx. spherical. The 
end-group method leads to a determination of mol. 
wt. only in the case of thread mols. Misleading 
results are obtained with greatly branched mols. 
The applicability of the method to cellulose is dis- 
cussed. H . W.

M icro-m od ification  of P flu g er 's  m eth od  of 
d eterm in in g  g ly co g en . T. vo n  B e  and  (Skand. 
Arcli. Physiol., 1936, 75, 195— 198).—The method is 
based on adsorption of the glycogen (I) from alkaline 
solution on Zn(OH)2 prepared in situ  by adding 
mixed aq. NaCl and ZnS04. < 2 —3 mg. of (I) can 
be determined. N utr . A bs. (m )

C onstitu tion  of starch . I . H om ogen eity  of 
natural s ta rch . W. S. R eich and A. F. Damansky 
(Buli. Soc. Chim. biol., 1937, 19, 158— 1S9; cf. A.; 
1933, 811, 1038).— Męthods of esterifying starch are 
criticised on the grounds that modification in mol. 
structuro occur. Potato starch on acetylation affords 
a mixture of Ac2 (I) (S2%) and Ae3 derivative (II) 
(16%). Hydrolysis of (I) affords a substance similar 
to natural starch (“ amylogen ”.) and that of (II) a 
different substance (“ amylon ” ; the “ amylose ” of

most authors). Acetolysis of (I) yields (II). Com- 
parative data for benzoylation and cinnamylation 
and also for maize starch are given. F. O. H.

C onstitu tion  of starch . II . R ela tion sh ip  be- 
tw een  sta rch  and th e  su b stan ces kn ow n  as  
“ a m ylop ectin  ” and  a m y lo se , and  th e  action  of 
w ater  on sta rch . W. S. R eich  and A. F. D aman­
sky (Buli. Soc. Chim. biol., 1937, 19, 357—391).—  
The methods applied previously to potato starch are 
extended to the investigation of “ amylopectin ” and 
“ amjiose ” (Ling and Nanji, J.C.S., 1923,123, 2666). 
The former consists of amylogen and amylon in vary- 
ing proportions depending on the method of prep.; 
the latter is amylon formed by hydrolysis of the 
amylogen. A. L.

S tarch . V III. T r im eth y lsta rch . K. H ess and 
K. H . Luno (Ber., 1937,70, [fi], 1259— 1262).—Potato 
starch is partly methylated with NaOH and Me2S 0 4 
and the product is freed from salts by thorough 
washing with H 20  and then by cautious treatment 
with light petroleum (I) and MeOAc, after which it 
is pptd. from solution by ari excess of (I). The 
substance is dissolved in  anisole and treated with Na 
in hquid NH 3; after removal of NH3, the solution 
is heated with M el at 60—70°, thereby giving cryst. 
trimethylstarch, [a]|? +210° in CHCL, +187° in C6H 6.

H. W.
H ig h ly  p o ly m er ised  com p ou n d s. CLV. Con­

stitu tio n  of g lycogen . H. Statjdinger and E. 
H usemakn (Annalen, 1937, 530, 1—20; cf. this vol., 
27S).—Solutions of pure P-free glycogen (I), [a]D +200°  
in  HCO-NH2, in H 20 , CaCl2, and HCO-NH,, obey 
yan ’t  Hoff’s law (osmosis) and t-hus (I) is not a 
micelle-colloid. In  the three solvents the degree of 
polymerisation is about 1750. 2IV-HC1 at 100° (2 
min.) degrades (I) to a substance (II), [a]D -(-200° in 
HCO'NH2, the degree of polymerisation of which is 
407— 420. Fractional addition of MeOH to a 
HCO-NH2 solution of (I) gives a materiał (III), [a]D 
+  198° in HCO-NH2, the degree of polymerisation of 
which is about 5000. C5H 5N -A c20  gives triacetates,
[a]D + 156°, + 150°, and + 160°, respectively, in CHClg, 
o f  (I), (II), and (I I I ) ; these esters and the glycogens 
recovered therefrom by hydrolysis in abscnee of 0 2 
have uńchanged degree of polymerisation. These 
facts prove that (I) is a polymeric-homologous series 
of substances, which reacts as an individual in the 
elassical sense and that the macro-mol. is a spherical 
colloid. t] of (I), (II), and (III) are identical and 
very Iow and independent of concn. up to 5%, which 
confirms the spherical naturę of the mol., which is 
show ato be hydrated (5H20  for each C6 unit). From 
the above and Haworth’s data it is concluded that 
the mol. consists of a central chain of glucosidically 
bound glucose units, carrying glucosidically, on C(2), 
C(3), and C(6) of each unit, chains of 12— 18 glucosid- 
ieally bound glucose units. In  (I) the central chain 
contain3 30—40 glucose units, in (III) a larger and in
(II) a smaller 110. Starch is intermediate between 
(I), a spherical colloid gm n g only sols, and cellulose, 
a thread colloid giving only gels. The above con- 
ception also accounts for the powdery naturę of (I), 
its inability to swell, its Iow r>, and obedience to the 
Hagen-Poiseuille law. R . S. C.
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C helation of d iam in es w ith  cupric  s a lt s .—Seo 
A., I, 420.

S y n th esis  of sp erm id in e and  analogou s tr i-  
am in es of th e  fa tty  se r ie s . J. von Bratjn and 
W. Pinkernelle (Ber., 1937, 70, [5], 1230— 1240).—  
A profitable synthesis o f spermidine has been realised 
along the lines NHBz-[CH,]4-NHBz ->NHBz*[CHt>]4-Cl 
-> NHBz-[CH2]4-NH2 NHBz-[CH,]4-NH-[CH2VÓPh
^ N H 2.[CH2]4-NH-[CH2]3-B r— >  4 t
NH 2-[CH2]4'NH,[CH2].j-NH2. Simplification could not 
be effected by use of NHBz-[CH2]3-Br or 
o-C6H 4(CO)2N ,[CH2]3,Br but the use of their higher 
homologous in the synthesis of analogous amines is 
very advantageous. 0Ph-[CH2]3-Br and benzoyl- 
putrescine (I) at 100° yield y-phmoxypropyl-K-benz- 
amidobuiylamine, b.p. 235°/0-4 mm. (hydrobromide, 
m.p. 167°; non-cryst. picrate; hydrochloride, m.p. 
198°, best obtained from OPh-tCHgl^NH,, and 
NHBz-[CH2]4’Cl in EtOH). The base and its salts are 
transformed by fuming HBr at 125° into y-bromo- 
propylputrescine dihydrobromide, m.p. 231° (corre­
sponding picrate, m.p. 159°), eonverted by prolonged 
action of liąuid N H 3 into spermidine, 
N H 2-[CH2]4-NH-[CH2]3-NH2, b.p. 128— 130°/14 mm. 
(picrate, m.p. 211°; aurichloride, m.p. 222°). Benz- 
oylcadaverine and 0Ph-[CH2]3*Br afford y-phenoxy- 
propyl-z -benzamidoamylamine, m.p. 67° (hydrobromide, 
m.p. 153°; non-cryst. p icrate; hydrochloride, m.p. 
180°), eonverted by conc. HC1 at >100° into y-phen- 
oxypropylcadaverine, b.p. 155°/0-4 mm. (dihydrochlor- 
ide, m.p. 265°), whence the unstable y-bromopropyl- 
cadarerine (dihydrobromide, m.p. 203°; picrate) and 
y-aminopropyl-z -aminoamylamine (a,s-homospermid-
ine), b.p. 138°/14 mm. (trihydrochloride, m.p. 223—  
227°; platinichloride; aurichloride, m.p. 220°; picrate, 
C26H3o021N 12, m.p. 182°). (I) and NHBz-[CH2]4-Cl 
give ai-Z-bmzamidobutylamine hydrochloride, m.p. 230°, 
transformed by conc. HC1 at 130° into di-S-amino- 
butylamine (s-homospermidine), b.p. 146°/13 mm., m.p. 
16— 17° (trihydrochloride, m.p. 287°; picrate, m.p. 
249°; aurichloride, m.p. 215°). S-Benzamidobutyl-z - 
benzamidoamylamine, m.p. 136° (hydrochloride, m.p. 
188°), from (I) and NHBz-[CH2]5-C1, is converted by 
HC1 at 130— 140° into $-aminobutyl-z-aminoamyl­
amine, b.p. 165— 166°/14 mm., m.p. 40° (trihydro­
chlorides, m.p. 269°; aurichloride; picrate, m.p. 192°). 
Di-s-benzamidoamylamine, b.p. 172°/14 mm., m.p. 
25°, gives a trihydrochloride, decomp. 291—293°, auri­
chloride, decomp. 203°, and picrate, m.p. 186°. 
OPh-[CH2]2-Br and EtO H -NH 3 yield  
NH([CH2]3-OPh)2, converted by conc. HBr at 130° 
into di-y-bromopropylamine hydrobromide, m.p. 199°, 
which with liąuid ŃH3 affords di-y-aminopropylamine, 
b.p. 115°/14 mm. (trihydrochloride, m.p. 254°; auri­
chloride, m.p. 203°; picrate, m.p. 230°). OPh-[CH2]4-Br 
and NHBz'[CH2]5‘N H 2 in EtOH give $-phenoxyethyl- 
s -benzamidoamylamine hydrobromide, m.p. 158°, in 
modest y ie ld ; the corresponding hydrochloride has 
m.p. 180°. When distilled the free base decompose3 
to KHBz-[CH2]5-NH2 and CH2:CH-OPh. The salts 
are transformed by HBr at 120° into fi-bromoethyl-e - 
aminoamylamine dihydrobromide, m.p. 180°, which 
with liąuid N H 3 affords a mixture of di-e-amino- 
amylpiperazine and imyl-z-aminoamy laminę, b.p. 85°/

12 mm., hydrogenated to ethyl-z-aminoamylamine 
(dihydrochloride, m.p. 210°). OPh-[CH2]2-Br and 
NHBz-[CH2]4*NH2 yield $-phenoxyethyl-%-benzamido- 
butylamine hydrobromide (corresponding hydrochloride, 
m.p. 191°), which give $-phenoxyethyl-X-bcnzamido- 
butylamine, m.p. 58° (picrate, m.p. 112°), whence 
$-bromoethyl-8'-aminobutylamine dihydrobromide, m.p. 
197°, which with liąuid N H 3 gives complex products 
and vinyl-$-aminobutylamine, b.p. 73°/13 mm.

H. W.
A m ino-a lcohols derived  fro m  pen taeryth rito l.

E. F ourneau, J. Matti, and Y. D unant (Buli. Soc. 
chim., 1937, [v], 4, 1155— 1157).— Compounds,
OH-CH2-C(CH2-NR2)3 and (OH-CH2)2C(CH2-NR2)2, 
areprepared from the aminesand bromohydrins inC6H 6 
at 130—140°. The following are described. jl$-Di- 
(■methylaminomethyl)propane-ay-diol, m.p. 40°, b.p. 
185°/25 mm. (dihydrobromide, m.p. 214°; dihydro­
chloride, m.p. 198°); fi&-bis(diinethylaminomethyl)prop- 
ane-a.y-diol, b.p. 160—162°/24 mm. (dihydrochloride, 
m.p. 20S°, and its Bz derivative, m.p. 224°); $$-bis(di- 
methiylaminomethyl)-ix.y-propylene di-a.' -acetoxyphenyl- 
acetate dihydrochloride, m.p. 212°; $$-di(piperidino- 
methyl)propane-a.y-diol, m.p. 84°, b.p. 198°/4-5 mm. 
(dihydrochloride, m.p. 251°). Pj3-Di(bromoethyl)prop- 
ane-ay-diol with N H Et2 in CGH G at 118° gives ay- 
epoxy - p - hydroxymethyl - [i - diethylaminormthylpropane,

° < C H : > ° < 0 H $ " v  b -I>- 132>' 14 m m - 
chloride, m.p. 135-5°, and its Bz derivative, m.p. 
142°),with p|3-bis(diethylaminomethyl)propane-ay-diol. 
(CH2Br)3C‘CH2-OH and N H 2Me in C6H 6 at 150° give 
the hydrobromide of yy'y"-tri(methylamino)tert.-amyl 
alcohol, b.p. 142°/15 mm. (hydrochloride, m.p. 229°, 
or, from MeOH, 155°). Tri(dimethylamino)tert.-amyl 
alcohol, b.p. 125°/13 mm. (trihydrochloride, m.p. 238°), 
is also prepared. E. W. W.

O xid ation  of h ex o sa m in es  : d -g lu cosam in e
and d -g lu cosam ic  acid . R. M. H erbst (J. Biol. 
Chem., 1937, 119, 85—91).—Either d-glucosamine or 
cZ-glucosamic acid in aq. ŃaOH is oxidised by chlor- 
amine-T at 37-5° to cŻ-arabinose and d-erythrose, 
with traces of HCN. Acetyl-cZ-glucosamine is not 
oxidised under these conditions. E . W . W.

A ction  of d iazom eth an e on am in o -a c id s. R.
Ktjhn and W. B rydow na (Ber., 1937, 70, [B], 
1333— 1341).— Methylation is effected in homogen- 
eous system by passing gaseous CH2N 2 into the 
N H 2-acid in H20 . In anhyd. E t20  most N H 2-acids 
are very sparingly sol. In moist E t20  the products 
resemble those obtained in H 20 . N H 2-acids which 
according to measurements of dissociation and di- 
electric const. do not form zwitterions in H 20  give 
exclusively the corresponding Me esters. Conversely 
many N H 2-acids which are present almost exclusively 
as zwitterions in H 20  afford a mixture of betaine and 
Me ester. The presence of zwitterions is a necessary 
but not sufficing condition for betaine formation 
with CH2N 2. The observations are generally ex- 
phcable on the assumption that in the equilibrium, 
zwitterion N H 2-acid, the latter reacts with the 
greater rapidity with CH2N 2. Freąuently the differ- 
ence is so great that the Me ester is formed as main 
product when according to physical measurements
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> 1%  of the N H 2-acid exists as true carboxylic acid. 
The behaviour towards CH2N2 cannot be predicted 
from the physical consts. Tlius glycine gives solely 
betaine whereas alaninę (I) gives about equal amounts 
of betaine and Me ester. Z-Leucine, tZZ-pheny 1 alanine, 
Z-proline, and Miydroxyproline resemble (I). o- 
NMe2-C6H 4-C02H, which forms zwitterions in H 20  
and can be titrated only with CH2N 2, gives with gas- 
eous CH2N 2 in H 20  18% of anthranilbetaine and 75% 
of o-NMe2,C6H4,C02Me, whilst in anhyd. E t20  the 
latter is formed in 97% yield. 5-Bromo-o-dimethyl- 
aminobenzoic acid gives 70% of the Me ester, b.p. 
153°/6-5 mm., and 20% of betaine, m.p. 130°. 2 : 3- 
NHMe-C6H3(0Me)-C02H in H 20  and E t20  affords 
the corresponding Me ester. Ń H 2-acids which con- 
tain comparable amounts of ion and betaine give only 
the corresponding Me ester (pyridine-2- and -3- 
carboxylic acid ; o-, m-, and p-NH 2-C6H 4-C02H ); 
these acids can be titrated sharply in H 20 . With 
aminosulphonic acids the presence of minuto amounts 
of N H 2-R-S03H causes marked electrolytic conduc- 
tivity, acid reaction and titratability in H 20 . Hence 
a sharply titrated acid +NH3-S03~ gives exclusively 
+NMe3-S03_.^-NH2-CGH4-S03H gives+NMe3-C6H4-S03_ 
and (?) the Me ester. If  S 0 3H is paired with a strong 
alipliatic N H 2 as in taurine, titratability in H20  is lost 
and a complete analogy with glycine is presented and 
taurobetaine NMe3-CH2-CH2-S03~ is almost ąuantit- 
atively obtained. The simplest N H 2-phenols do not 
give zwitterions so that the production of o-Me 
ethers is observed with o- and #-N H 2'C6H4-OH, the 
yields being 40% and 70%, respectively; the remain- 
der passes into brown condensation products. In 
anhyd. E t20  reaction between CH2N 2 and N H 2- 
phenols is not observed. H. W.

A ction  of m ercu ric  ox id e on g ly c in e  in  an  
a lk a lin e m ed iu m . R. Truhau t  (Compt. rend., 
1937 , 204, 1348— 1349; cf. A., 1933, 292).—5% 
glycine reduces HgO (8 mols.) in boiling iV-NaOH 
with the formation of N H 3, glycollic acid, and H2C20 4. 
C02, HCN, HC02H, and glyoxylic acid (?) are aiso 
formed. " J. L. D.

N aturę of the com pounds of tyrosin e  w ith  
p olysacch arid es. S. J. von P rzyłecki and M. 
K ołaczkowska (Biochem. Z., 1937, 291, 76—78; 
,cf. A., 1935, 1390).—The solubility of tyrosine (I) 
in H 20  at const. p H is increased by addition of glu- 
cose, sucrose, and other sugars. The X-ray diagrams 
(Debye-Scherrer) of the compounds of (I) with 
dextrin, amylose, and starch closely resemble each 
other and indicate that in the compounds the (I) 
crystals are regularly arranged in the protein micelle.

W. McC.
S y n th esis  of a-am ino-p-hydroxy-n-butyric  

a c id s . III . S im p le  m eth od  of p rep arin g  a  m ix -  
ture of the tw o  fo rm s. IV . S ep aration  of m ix -  
tu res of the tw o form s and preparation  of d ( - ) -  
and t(-f)-th reon in e . H. D. W est and H. E. 
Carter (J. Biol. Chem., 1937, 119, 103—108, 109—  
119).—III. In an attempt to prepare cZi-threonine
(I) [the racemic mixture of the a-amino-P-hydroxy-n- 
butyric acid from proteins (A., 1936, 1494) with its 
enantiomorph], crotonic acid was brominated inMeOH,

but gave only a-bromo-B-hydroxy-n-butyric acid-yi 
[the suffix A  is used to indicate substances related to 
the aminohydroxybutyric acid prepared by Abder- 
halden’s method, as distinct from precursors of (I)]. 
Crotonic acid and Hg(OAc)2-MeOH, however, give a 
product (reduced by H 2S to (3-methoxy-«-butyric 
acid; decomp. on heating to a product, decomp.
170—180°), which with Br in aq. KBr (sunlight), 
followed by HBr, forms mixed a-bromo-(3-methoxy- 
m-butyric acids, converted into mixed a-amino-fi- 
methoxy-«-butyric acids (II), and thence (HBr) 
into mixed a-amino-j3-liydroxy-?i-butyric acids, con- 
taining 30— 40% of (I).

IV. This last mixture of (I) with &\-&\\othreonine 
(the name now given to the <^a-amino-(3-hydroxy-n- 
butyric acid which does not contain the natural form) 
is benzoylatcd to 'N-be?izoyl-dl-al\othreonine (III), 
m.p. 175— 176°, and -dl-łhreonine (W ), m.p. 143—  
144°; this is not, however, a satisfactory method for 
isolating (I). Formylation or benzoylation of the 
mixture (II) gives, on the other hand, readily separ- 
able formyl-dl-O-methyl-threcmine (V), m.p. 174— 175°, 
and -allothreonine, m.p. 153— 154°, and benzoyl- 
d l-0 -viethyl-threonine, m.p. 158—159°, and -allo- 
threonine, m.p. 129— 130°. These compounds are 
hydrolysed (HBr or HC1) to d l-0 -methyl-threonine, 
m.p. 215—21S°, and -allothreonine, m.p. 230—233°. 
These are further hydrolysed (48% HBr) to dl- 
threonine, m.p. 227—229°, and dl-allo threonine, 
m.p. 237—239°, also obtained from (IV) and (III), 
respectively. Resolution of (V) gives formyl-d( —)-, 
m.p. 163— 164°, [a]!8 +11-8° (brudne salt, m.p. 
186— 188°, [cc]d —19-4°), and formyl-\(-\-)-0-methyl- 
threonine, m.p. 164— 165°, [a]„6 —11-9° (brudne salt, 
m.p. 139— 141°, [<x]d —21-5°), hydrolysed to d(—)-, 
m.p. 214—216°, [a]^ —-37-8°, and \(Ą-)-0-methyl- 
tlireonine, m.p. 214—216°, [<x]d 4-38-2°, and thence 
to d( — )-threomne (Bz derivative; cf. A., 1936, 
233), and \{-\-)-threonine, m.p. 251—252°, [a]f>° -j-28-4° 
(Bz derivative, m.p. 147— 148°, [ct]“  —25-5°).

E. W. W.
F iss io n  of the d isu lp h id e lin k in g  w ith  sod iu m  

su lp h ite  and p o ta ss iu m  cyan ide and  co lori-  
m etr ic  determ in ation  of th io l com p ou n d s and  
d isu lp h id es. A. Schoberl and E. L udw ig  (Ber., 
1937, 70, [5], 1422— 1432).—Folin’s colorimetric 
method with (H ,0)3P20 5(W 03)18 gives accurate 
results with SH-CH,-CH(NH2)-C02H, SH-CH2-C02H, 
SH-CMe,-C02H, SH-CPh2-C02H, SH-CHMe-C02H, 
C02H-CH(SH)-CH2-C02H, and CHPh:C(SH)-C02H. 
Rapid oxidation and constancy of colour intensity 
are best attained at p a 5 but in practice it is necessary 
to await the development of max. colour in an 
acetate buffer. SH-CH2-CH2-C02H  is a less powerful 
reducing agent under these conditions but behaves 
normally in presence of NaHC03. The presence of 
H 2S 0 3 increases the intensity of the colour given by 
Folin’s reaction which may become doubled in 
presence of much H„S03. The changes are 2R'SH +  
(H20 )3P20 5(W 03)18 SR-SR +  H 20  +  
(H20 )3P20 5(W 03)17W 02 and SR-SR +  H2S 0 3 =  
R ‘SH +  R-S-S03H, which are repeated until R\SH is 
completely converted into R ‘S-S03H. I t  is essential 
for the success of the method that oxidation o f R*SH 
and disproportionation of SR-SR occur with sufficient



x iy  (g-i, k) ORGANIC CHEMISTRY. 329

rapidity. In  generał determinations with S 0 3" which 
allow measurement of very smali concns. of 
SH*GH2-CH(NH2)*C02H are as accurate as those 
with CN'. Quant. doubling of colour intensity is not 
reached with CHPh:C(SH)-C02H, SH-CH2-CH2;C 02H, 
or SH-CH2-G02H, whilst the determination of 
SH*CMe2"C02H and SH'CPh2-C02H is not influenced 
by the presence of S 0 3". The ready fission of the 
S-S linking in cystine by S 0 3" gives a simple method 
for its determination by means of the Pulfrich photo- 
meter. It is necessary to use a very large excess of 
the reagent at p a about 5. Attempts to apply Folin’s 
reagent to the determination of disulphides other 
than cystine were not generally successful, union of 
-S-S- to sec. and tert. C atoms usually causing non- 
reducibility. The most important source of error in 
the determination of SH by N a nitroprusside is the 
fugitive naturę of the red colour. Measurements (in 
glycine buffer at p n 10-4) must be made very rapidly. 
KCN stabilises the colour in a remarkable degree 
owing to its restriction of the oxidation of the SH- 
compound by 0 2. The intensity of the colour is not 
the same for different substrates. In the main, di­
sulphides show the same differences in their behaviour 
towards KCN as towards S 0 3". H. W.

S y n th esis  of cyan am id e by th e  ox id ation  of 
g lu co se  and  a m m o n ia . R. F osse and R. de 
L arambergue (Compt. rend., 1937, 204, 1285—  
1287).—Glucose in  aq. N H 3 at 75° containing KM n04 
affords CN-NH2, isolated as the Ag derivative.

J. L. D.
P rod u ction  of cyan am id e by am m on iaca l ox id - 

ation  of fru ctose , arab in ose , m an n ito l, and  
g ly cero l. R. de  Larambergue (Compt. rend., 
1937, 204, 1431— 1432).— Oxidation of these by 
ammoniacal KM n04 yields smali ąuantities of CN*NH2, 
determined by pptn. of the Ag salt, hydrolysis to 
CO(NH2)2, and pptn. with xanthhydroł. A. Li.

C ondensation of cyan oacetam id e and form - 
aldehyde. I. C ondensation  products under dif­
ferent con d ition s. T. E nkvist (J. pr. Chem., 
1937, [ii], 149, 58—64).—Eąuimol. amounts of 
CN-CH2-CO-NH2 and CH20  at room temp. in 
alkaline, aq., or dii. alcoholic solution rapidly form 
sol. products CN‘CH(CH2-OH)-CO-NH2 or 
CN-C(CH2-OH)2-CO-NH2 and then slowly a yellow  
ppt. (I), probably a mixture of C7H 10O3N 4 and 
C7H 70 3N3 (Ag salt), which does not give an enol or 
biuret reaction and is not apparently affected by 
PC1S. (I) is hydrolysed by HC1 to NH 4C1, glutaric
(II), and pentane-ayc-tricarboxylic acid. A scheme 
of reaction is suggested. Preservation of (I) under 
the mother-liquor causes its conversion into an 
orange-red resin (III) which becomes hard and brittle 
when dry; it appears to be produced by further 
condensation of (I) with the sol. compounds in the 
reaction solution. Hydrolysis of the mother-liquors 
from (I) gives considerable amounts of (II). During 
the condensation CH20  becomes attached to N  only 
in minor degree. The naturę and amount of the 
products depend greatly on conditions. The con­
densation is a-ccelerated by KOH and, preferably, by 
piperidine, which hinders the transformation of (I) 
into (III). H. W.

o** (a ., i i .)

R eduction  of n itrogu an id in e . V III. F o rm ­
ation  of am in ogu an id in e by reduction  in  liq u id  
am m on ia  so lu tio n s. L. P. F uller, E. L ie b e r , 
and G. B. L. Smith (J. Amer. Chem. Soc., 1937, 59, 
1150—1152; cf. this vol., 10).—Nitro- (I) and nitroso- 
guanidine are unchanged by dissolution in liquid NH 3 
or NaNH2-N H 3; the former gives colourless, the 
latter yellow, solutions. When Na is added to (I) in  
liquid NH3, vigorous reaction occurs with colour 
changes, consumption of 3-7—4-5 Na, and formation 
of 10% of CN-NH2 (Ag2 salt, m.p. 39-5°) and 27—30% 
of N ?. (probably by way of N H 2-N 02). However, 
addition of Na (6 atoms) to (I) and N H 4C1 (6 mols.) 
(or NaOAc) in liquid NH3 gives 50—60% of amino­
guanidine (CHPh: derivative, m.p. 178-5°), forined in 
60—70% yield by addition of a N a-N H 4C1 mixture 
(6 equivs. of each) to (I) in liquid NH3 ; this is due 
to N H 4+ acting as ammoniated H +, and the use of 
liquid NH3 as a solvent for catalytic hydrogenations 
is suggested. R. S. C.

S yn th esis  of ureid es of so m e m on ob asic  acids  
and k eton es. C. E. Miller  and R. A. Cain (J. 
Amer. Pharm. Assoc., 1937, 26, 418—420).—The 
following were prepared : a-bromohexoyl ureide, m.p. 
175°, u.-bramoisohexoyl ureide, m.p. 161°, and com­
pounds, C7H 120.>N„Br2, m.p. 145°, and C9H 160 2N 2Br2, 
m.p. 123°. “ “ F. O. H.

S y n th esis  of d ecam eth ylen eb isgu an id in e (syn- 
th a lin ). K. S. T optschiey and L. N. P avlov 
(Chim. Farm. Prom., 1935, No. 1, 24— 25).—Sebacic 
acid (I) is dissolved in the picoline fraction of C5H 5N 
bases and treated with dry NH3 and P0C13. -The 
dinitrile of (I) is extracted from the aq. solution with 
C6H 6 and after removal of solvent is distilled in a 
vac. The nitrile with ?‘so-C5H^1,OH and N a yields 
decamethylenediamine, which is heated with guan- 
idine thiocyanate at 135° to form decamethylenebis­
guanidine (II). The produet is poured into 20% aq. 
KOH and the dried ground materiał is extracted with 
abs. EtOH and treated with HC1 to form the hydro- 
chloride of (II). Ch. Ab s . (p)

P reparation  and crack in g  of n itr ile s  of h ig h  
m o l. w t. A. W. R alston, H. J. H arwood, and 
W. O. Pool (J. Amer. Chem. Soc., 1937, 59, 986—  
992).—Distillation of stear- and laur-amide at 1 atm. 
gives about equal amounts o f acid and nitrile, formed 
by disproportionation of the amide to nitrile and 
N H 4 salt, which latter then dissociates to NH3 and 
acid. Heating higher fatty acids (stearic or mixed 
acids from fats, oils, etc.) in a stream of N H 3 under 
reflux gives excellent yields of nitrile. The equi- 
librium, RC02H +  NH3 RC02N H 4, is displaced by 
the excess of N H 3; the subsequent equilibria, 
RC02NH4^ H 20  +  RCO-NH2-v— RCN +  2H20 , are 
displaced by removal of the H 20  in the stream of 
NH3. Higher fatty acid nitriles from fats and oils 
are cracked by passage at 450—600° over catalysts 
(glass, pumice, A120 3 on C, A120 3, or Cu or Fe on A120 3), 
or, bet ter, by heating alone or in N 2 at 420°, to mixed 
< C J3 fatty acid nitriles and saturated and unsaturated 
hydrocarbons; the naturę of the products is inves- 
tigated by hydrolysis of the nitrile, partial separation 
by solvents (alcohols, PhOH), and adsorption of the 
nitriles on to S i0 2 gel, from which they are removed
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by hot H50 . Hexo- to lauró-nitrile were identified 
in the products by hydrolysis to the acid and con- 
version into 2-alkylbenziminazoles. R. S. C.

M aleo- and  fu m a ro -n itr ile . J. J e n n e n  (Buli. 
Soc. chim. Belg., 1937, 46, 199—210).—Reaction does 
not occur with trans-C2I2 and KCN-EtOH or Hg(CN)2 
whereas with CuCN at 135—200° futnarónitrile (I), 
b.p. 101°/46 mm., m.p. 96—96-4°, is obtained. Sorne- 
what impure cis C2i 2 similarly gives (I) and maleo- 
nitrile (II), b.p. 99—99-5°/13 mm., m.p. 32-2—32-6°. 
Indićations of the formation of (I) and (II) are not 
obtained when mixtures of, C2H 2 and C2N2 are irradi- 
ated or when C2H 2 is passed into an irradiated solution 
of C2N2 in C0IIn. (I) is trańsformed by conc. H 2S 0 4 
(d 1-84) into fumardiamide whereas (II) under like 
conditions yields maleamic acid. Ill-defined products 
are obtained by the action of NaOH on (I) or (II).

H. W.
M aleo- and c itracon o-n itr ile . P. B ruylakts 

and J. J enn en  (BuU. Soc. chim. Belg., 1937, 46, 
197— 198).—The produet (I) obtained by the action 
of P 2Os on malediamide. is not identical with maleo- 
nitrile (II) sińce it is hydrolysed by NaOH to maleic 
acid whereas HCN is with dra wn from (II) under 
these conditions. (I) and (II) are trańsformed by 
conc. H 2S 0 4 into maleamic acid. Fresh analyses of 
(I) show it to be maleimide. Similarly citraconimide 
is derived from P 20 5 and citracondiamide. H. W.

P h o to ly s is  of azom eth an e.—See A., I, 419.
C om plex  com p ou n d s of b iva len t p la tin u m  

w ith  g ly c in e . A. A. G runberg and L. M. 
VoLSCHTErtsr (Buli. Acad. Sci. U.R.S.S., 1937, 3—  
24).—K 2PtCl4 and glycine (HG) yield K 2PtG4, 
from which H 2PtG4 (I) [Ba, (NH4)2, and Ag2 salts] 
is obtained with HC1 or HNO,. (I) has markedly 
amphoteric properties, the series (I) [PtG3(HG)]' ->
[PtG2(HG)2] -> [PtG(HG)3]’ -> [Pt(HG)4]" being ob­
tained by varying the p a of the solutions. The salts 
[Pt(HG)4]X 2 [X 2 =  (N 0 3)2, [PtCl4], Cl2, and S 0 4] 
are prepared from (I) and the appropriate acids. 
(I) yields ehiefly cis-PtG2 with boiling H20 , and chiefly 
ira?i<s-PtCl2G2 with 6Ar-HCl. The mechanism of 
the reactions is discussed. R. T.

C onstitu tion , op tica l a c tiv ity , and  ph otoch em -  
ica l behaviour of p la tin ou s co m p lex es. III  —
See A., I, 423.

C haracteristic  contact-cata ly tic  tran sform -  
ation s of cyciohexane h yd rocarb on s. N. I. 
Schujkin (J. Gen. Chem. Russ., 1937, 7, 1015—  
1021).—ct/cioHexane (I) yields CH4, C?Hg, and PhMe 
when passed over N i-A l20 3 at 375°, in H 2; in pre- 
sence of P t the products are CGH 6 and Ph2. Methyl- 
cycfohesane (II) gives £>-xylene, CeH 8, and CH4, 
and dimethylc?/cZohexane gives j?-xylene, PhMe,
(I), (II), and CH4 with N i-A l20 3, at 330—375°. The 
results are explained on the basis of methylation by 
CH, radicals; and of destructive hydrogenation by H 2.

R. T.
H ydrogenation  of h o m ologu es of benzene  

under p ressu re . M. K. D jakova , A. V. L ozovoi, 
and T. G. Stepautzova (J. Gen. Chem. Russ., 1937,
7, 722—728).—Hydrogenation to alkylcł/dohexanes 
of PhPr, o-, vi-, and y-xylene, 1 : 2 : 4 : 5-tetra-,

penta-, and liexa-methylbenzene takes place at 200— 
240°/120—230 atm. (Ńi catalyst) without elimination 
of side-chains. Penta-, b.p. 183— 186°, and hexa- 
methylcycloheccaiie, b.p. 214—216°, are described.

R. T.
P rod u cts of con d en sation  of benzene w ith  

cycZohexene in  p resen ce  of a lu m in iu m  ch lorid e .
S. S. N ametkin  and E. S. P okeovskaja (J. Gen. 
Chem. Russ., 1937, 7, 962—972).—C0H f)> cyclo- 
hexene (I), and A1C13 at 0° yield mono-, m- and p-Ai-
(III), 1 : 3 :  5 -tri- (IV), m.p. 65—66°, and 1 : 2 : 4 : 5- 
tetra- (V), m.p. 60°, -cyclohexylbenzene. The sole 
produet obtained from (I) and (II) or (III) is (IV), 
and from (I) and (IV) is (V), showing that the process 
of condensation is accompanied by isomerisation.

R. T.
S ta b le  d ib rom id e of A1:3-e i/c /oh exad ien e. P. 

B edos and A. R uyer  (Compt. rond., 1937, 204, 
1350— 1352).—A1:3-c?/cZoHexadiene (I) with dry HBr 
at —10° affords 1 -bromo-A2-cyclohexene, b.p. 71-5°/26 
m a ,  which with Br in dry Cćl4 at 15° gives substitu- 
tion products. The Raman spectrum shows that the 
dibromide (II), m.p. 108°, of (I) contains a double 
linking, which is very inert chemieally. With hot 
MeOH cóntaining NaH C03, (II) affords 1 : 4-dimetli- 
oxy-A2- and l-bromo-2-methoxy-A3-ęł/cZohexene. (H) 
with h°t. NaOH gives nearly pure trans-1 : 2-di- 
hydroxy-A3-c?/cZohexene, m.p. 77°, whereas with hot 
H 20 , the cis-compound, an oil [p-nitrobenzoate, m.p. 
117° and 137° (two forms)], is formęd which with 
H 2-P t  gives C!/eŻohexane-l : 2-diol. (II) with excess 
of aq. NaHC03 gives the abovo cis- and trans-com­
pounds, and cis-1 : ■i-dihydroxy-Ai-cyclohexene, an 
oil, reduced (H ,-Pt) to cis-cyclohexa,ne-l : 4-diol. 
This isomerisation leaves the structure of (II) un- 
decided. J . L. D.

A ction  of n itro u s anhydride on  san ten e. A. S. 
Onischtschenko (Buli. Acad. Sci. U.R.S.S., 1937,
209—223).— Santene in hght petroleum and N 20 3 
yield 3-nitro-2-nitroso-2 : 3-dimethyl-l : 4-methylene- 
cyclohezane (I), m.p. 123—124°, converted by re- 
duction (Sn and HC1) into 2-amino-Z-hydroxy-2 : 3- 
dimethyl-l : i-methyleneayo\oliexane, m.p. 280—282° 
[plalinochloride, m.p. 228—230° (decomp.); auri- 
cliloride, m.p. 186— 1S8°], (I) yields NO and 1 : 3- 
diacetylcyclopentane, m.p. 123— 127° (semicarbazide, 
m.p. 216—217°), when warmed -with EtOH. A solu­
tion of (I) in E t20  gradually deposits 2-nitroso-3- 
hydroxy-2 : 3-dimethyl-l : 4-methylenecyc\ohexane, m.p. 
114°,on keeping. R. T.

B ery lliu m  b rom id e a s  a reagen t in  sy n th eses . 
R . P ajea u  (Compt. rend., 1937, 204, 1347).—Bu“Br 
with boihng PhMe cóntaining BeBr2 affords sonie 
PhBua, but the catalytic action of BeBr2 is not generał. 
CH2PhCl with excess of boiling CeH 6 cóntaining 
BeBr, affords CH2Ph2. PhMe, PhEt, and m-xylene 
reaet similarly. Acid ehlorides do not react with 
C6H 6 and BeBr,. J. L. D.

R ev ersib ility  of th e  F r ied el-C rafts reaction . 
N . N . Orlov and P. G. Vaisfeld  (J. Appl. Chem. 
Russ., 1937, 10, 861—868).—Products of Iow b.p. 
are not obtained from xylene and A1C13 at 200°, 
condensedrings being produced under these conditions. 
Addition of C6H 6 does not favour demethylation
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of xyleno in prescnce of A1C13, at the b.p., whilst 
addition of CGH3Me3 leads to increased production 
of products of high b.p. Demethylation of xylene 
is achieved by heating at the b.p. with moist A1C13. 
FeCl3 and PC13 act similarly to A1C13 in the above 
reactions, but are less active. Xylene forms complexes 
with AlClg, the activity of which is comparable with 
that of AlClg alone. R. T.

Id entification  of a lk y lh en zen es. I. Id en tific­
ation  of m on oalk y lb en zen es b y  m ea n s of the  
acetam id o-d erivative. V. N. Ip a tiev  and L. 
Schm erling (J. Amer. Chem. Soc., 1937, 59, 1056—  
1059).—Monoalkylbenzenes are readily identified 
by mono- (1 :1 H 2S 0 4-H Is0 3) or di-nitration (2 :1  
H 2S 0 4-H]SI03) at room temp. and conversion into 
the p-NHAc- or 2 : 4-(NHAc)2-derivatives. 
C6H4R -N H 2 form E t20-sol. salts, 
2CGH4R-NH2,SnCl2,2HCl, readily separable from the 
insol. (NH2)2-derivatives. _p-Cf>H4Me\NHAc, m.p. 
145°, 2?-ethyf-, m.p. 94°, -n-, m.p. 96°, and -wo-propyl-, 
m.p. 106°, -n-, m.p. 105°, -sec.-, m.p. 126°, and tert.- 
butyl-, m.p. 170°, -tert,-amyl-, m.p 142°, and -cyclo- 
hexyl-acetanihde, m.p. 130— 131°, 2 : Ą-diacetamido- 
toluene, m.p. 221°, -ethyl-, m.p. 223°, -n-, m.p. 208°, 
and -iso-propyl-, m.p. 216°, -n-, m.p. 214°, -sec.-, 
m.p. 192°, and -tert.-butyU, m.p. 210°, -tcrt.-amyl-, 
m.p. 181°, and -cy c\ohexyl-benzene, m.p. 261—262°, 
and 2 : i-diaminocyćlohezylbenzene, m.p. 105— 106°, 
aro described. Identification of PhPr“ and PhPrp 
in a mixture of the two is detailed. R. S. C.

C ondensation  of a lcohols w ith  arom atic  hydro- 
carb on s in  p resen ce  of a lu m in iu m  ch lorid e. 
H I. C ondensation  of p r im ary  a lcoh o ls w ith  
benzene and to lu en e. I. P. T zukervantł  and G. 
Vichrova . IV. C ondensation  of a lip h atic  a lco- 
h o ls  w ith  naphthalene. I. P. T zukervanik  and
I. T eren tiev a . V. C ondensation  of cycfohex- 
anol w ith  benzene and  to lu en e. I. P. Tzu k er - 
vanik  and N . G. Sid 'orova (J. Gen. Chem. Russ., 
1937, 7, 632—636, 637—640, 641—645).—III. n- 
Alcohols condense with aromatic hydrocarbons at
120— 124° in presence of A1C13 (2 mols. per mol. of 
alcohol), to yield alkylbenzenes. Thus CftH fi and 
EtOH (120— 130°; 10 hr.) yield PhEt, m-C6H4E t2, 
C6H 3Et3,C6H 2Et4,andC8H 4(C6H4Et)2,CgH BandPr»OH 
(110°; 10 hr.) givo PliPr" and m-C6H4lV 12, PhMe 
and EtOH (140°; 8 hr.) yield in- and #-C6H4MeEt 
and C6H 3MeEt2, and PhMe and 1 V 0 H  (125°; 4 hr.) 
afford m- and p-C6H 4MePr“ and C6H 3MePr°2.

IV. Cj0H 8 is condensed with n-, sec.-, and tert.- 
alcohols, in presence of 2, 1, and 0-5 mols. of A1C13 
per mol. of alcohol, respcctively. CJ0H 8 and Pr^OH 
in ligroin (24 hr. at room temp., and 4 hr. at 100°) 
give 2-C10H 7Pr^, oxidised by 20% H N 0 3 (130°; 
15 hr.) to 4-is ópropylphłhalic acid, m.p. 216° (decomp.), 
2 : 7-diisopropylnaphtJialene, b.p. 278—280° (picrate, 
m.p. 86°), and C10H BPr^3, oxidised to dnsopropyl- 
phthalic acid by 20% H N 0 3. C10H 8 and CHMeEt‘0 H  
in Ugroin (100°; 5 hr.) give l-C 10H 7'CHMeEt and 
C10H 6(CHMeEt)2. C10H 8 and Buy0 H  (100°; 3
hr.) yield 1-, b.p. 287— 289° (picrate, m.p. 93°), and
2-tert.-butylnaphthalerie, b.p. 274— 276° (picrate, m.p. 
S4— 85°), and ditert.-butylnaphtkaknc, m.p. 132° 
(picrate, m.p. 99°). Cl0H 8 and terf.-C5H u -OH (100“;

2 hr.) afford 1-, b.p. 301—303° (picrate, m.p. 110—  
113°), and 2-tęTt.-amylnaphthalene, b.p. 287—290° 
(picrate, m.p. S3°), and ditert.-amylnapht/ialene, 
m.p. 154— 155°. The side-chains of the above 
alkylnaphthalenes are oxidised by 5% H N 0 3 (170°; 
10 hr.) to yield naphthoic acids, whilst 20% HNO;i 
oxidises the unsubstituted ring, to give substituted 
phthahc acids.

V. cf/cZoHexanol (I) in presence of A1C13 (100°; 
2 hr.) yields cyclohexy\- (II), m- and j)-di-, and
1 : 3 :1 -tri-cyc\ohexylbenzene, m.p. 68°, with C6H G, 
and ni- and p-cijęlohexyl-, and 3 : 5-dicyc\ohexyl- 
toluene, m.p. 93-5°, with PhMe. (I) alone gives 
cyclohexane (III) and chlorocyctohexane (W ) when 
heated with A1C13. The reaction is represeńted as :
(I) +  AlCl3-> (III) +  A1C12-0H  +  HC1; (III) +  HC1 
-> (IV ); C6H g +  (III) -> (II ); C6H 6 +  (IV) ^
(II) +  HC1. R . T.

H alogenation . X V III. H alogenation  of eth y l-  
benzene. P. S. Varma, V. Sahay, and B. R. 
StJBRAMONiusi (J. Indian Chem. Soc., 1937, 14,
157— 159).—j?-C6H4EtCl is obtained’ in good yield 
by chlorinating PhEt in presence of I  in the dark. 
Employing Br and I in a reaction medium containing 
N 0 2-S03H there are obtained CHPhMeBr (H), 
2>-C6H4BrEt, 2 :4-C6H3Br2Et, and p-C6H4IE t (in). 
Eurther halogenation of (I), (II), and (III) yields
3-bromo-i-iodo-, m.p. 88—89°, 4:-chloro-3-bromo-, b.p. 
143— 144°/10 mm., and p-chloro-<x-bromo-ełhylbenzcne, 
b.p. 120— 121°/8 mm. I). J . B.

(A) S y n th esis  of m - and ;>-allyl- and  j)-prop- 
enyl-to luene. R. J. L evina . (B) C atalytic iso m -  
erisa tion  of unsaturated  h ydrocarbons w ith  a  
double lin lring in  the ap-position. R. J. L evina  
and D. A. P etrov (J. Gen. Chem. Russ., 1937, 7, 
684— 687, 747—749).— (a) j>-Al]yl- (I) and \i\-allyl-, 
b.p. 60—60-5°/ll mm., and p-propenyl-toluene (II) 
have been prepared by the Grignard reaction.

(b ) (I) is converted into (II) by passing over P t 
at 300° in C02. Av-Butenylbenzene similarly yields 
Aa- and A^-butenylbenzene. Ę . T.

T h erm a l p o lym erisa tion  of styren e .—See A.,
I, 416.

M agn esiu m  p en tam ethylphenyl h a lid es . H.
CLfsMENT and J. Savard (Compt. rend., 1937, 204, 
1742— 1743; cf. A., 1936, 852).—C6Me6-MgBr (I) 
with E tI (or EtBr) and allyl iodido affords ethyl-, 
sublimes at 118°, and allyl-pentamethylbenzene, sub- 
limes at 128°, respectively. MeBr reacts but no pure 
compound is isolated. (I) with COMe2 affords 
pentamethylphenyldimethylcarbinol, m.p. 134° (de­
comp.), easily dehydrated to (3-pentamethylphenyl-ę,- 
mełhylethylene, sublimes at 122°. CH(OEt)3 reacts 
with (I) with difficulty to give C6Me5-CHO.

J. L. D.
[C onstitution  and reactiv ity . X IX .] K . La u er  

and R. Oda (J. pr. Chem., 1937, [ii], 148 , 287—288; 
cf. A., 1936, 1239).—Theoretical explanations of the 
mode of nitration of P1iN02 (A., 1936, 297) are revised.

R. S. C.
A ction  of n itrog^n perox id e on  b en zen e, to lu ­

ene, o rch lorob en zen e. III . N itra tio n  b y  m ea n s  
of n itro g en  perox id e in  presen ce  of a lu m in iu m
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ch lorid e, PC13, and m ercu r icn itra te . IV. N itra -  
tio n  by m ea n s of n itrogen  perox id e of benz-  
aldebyde and of n itro-derivaiive's of benzene, 
to lu en e, and cb lorobenzene. A. I. T itov (J. Gen. 
Chem. Russ., 1937, 7, 591—594, 667—672).—III. 
Nitration of CSH 6 or PhCl by N 20 4 at 0° in 
presence of arihyd. A1C13 proceeds : RH +  N 20 4 +  
2A1C13 -> R N 0 2,A1C13 (I) +  AlCl2-OH,NOCl (II) =  
R N 0 2,A1C12-0H  +  A1C13,N0C1; (I) - f  N 20 4 +  RH
-> A1C12-0H ,2R N 02,N()C1; (II) +  N20 4 +  RH -> 
A1C1(0H)„,RN02,2N0C1, or, summarily, 2A1CI3 +  
3RH +  3N20 4 -> 3R N 02 +  3N0C1 +"A12C13(0H )3. 
Impure products are obtained in Iow yield when 
P h N 02, BzCl, or j)-CflH4M e'N02 is used in place of 
CfiH 6 or PhCl. CcH4C1*N02 is obtained in 50% yield 
when PC13 is substituted for A1C13 in the ahove 
reaction. The products obtained in presence of 
H gN 03 at 0° explode when the temp. is raised to 20°.

IV. C6H4(N 02)2,CsH3M e(N02)2, C6H3C1(N02)2, and 
N 0 2‘C6H4'CH0 are obtained in good yield by nitrating 
the (N 02)1-derivatives or PhCHO at 0— 10° with 
N 20 4 in oleum. Alternativelv, 35% oleum containing 
30% of N20 4 is added to P h N 02 at 70°, followed by 
K2S20 8 ; the reactions are : RH +  N 20 4 +  H 2S 0 4 -> 
RNO„ +  N 0 -H S 0 4 +  H » 0 ; RH +  N 0-H S 04 +  
Iv2S2Ó8-> r n o 2 +  H 2SÓ4 +  S 0 3 + -K sS 0 4.

R. T.
B rom in ation  of 4-d iphenyly l benzenesu lphon- 

ate. S. E. H azlet (J. Amer. Chem. Soc., 1937 , 59, 
1087— 10S8).—Although p-C6H 4Ph’0H  gives 3-bromo- 
4-hydroxydiphenyl (PhS02 derivative, m .p. 102—103°), 
^ -ę 6H 4Ph*0*SP2Ph gives 4 '-bromoA-diphenylyl benz- 
enesulphonate, m.p. 79—81°, hydrolysed to and also 
prepared from 4-bromo-4'-hydroxydiphenyl.

R. S. C.
Su lpbon ation  by m ea n s o fsu lp b ite s . I . M ech- 

a n ism  of the P ir ia  reaction . S. V. B ogdanoy 
and S. A. Cheifetz  (J. Gen. Chem. Russ., 1937, 7, 
911—916).—P h N 02 or j)-C6H 4Me*N02 and aq. 
N aH S03 or N a2S 0 3 yield mixtures of sulphimino- 
benzenesulphonic acid and sulphimino-benzene (or 
-toluene), the proportion of the former rising with 
increasiYig alkahnity of the solution. NO-compounds 
are supposed to be intermediate products in both 
cases. R. T.

H alogenation . X V II. B ro m in a tio n  and iod in -  
ation  of d iphenyl. P. S. Varma and M. K rish n a -  
m urti (J. Indian Chem. Soc., 1937, 14 , 156).—  
Bromination of Ph2 in presence of CC14, N aN 02, and 
oleum gives 2 : 2'- and 4 : 4'-(-C6H4Br)2. With I and 
N 0 2*S03H 4 : Mli-iododipheriyl, m.p. 202°, is obtained.

D. J. B.
M esity len e d eriva tives. II. D er iva tives of 

di-2 : 4  : 6 -tr im eth y lp h en ylm eth an e (d im esity l-  
m eth an e). W. T. N atjta and P. J. W uis (Rec. 
trav. chim., 1937, 56, 535— 540).—Pąssage of dry 
HC1 into a boiling C0H 6 solution of dimesitylcarbinol 
(I) (Kohler et al., A., 1932, 1250) affords dimesityl- 
methyl chloride (II), m.p. 104— 105°, converted by 
heating with AT-KOH-EtOH into dimesitylmethyl Me 
ether (HI), m.p. 61°, and by AgOAc into dimesityl­
methyl ace.tatc (IV), m.p. 98°. Boiling MeOH converts 
either (II) or (IV) into (III). The conductivity 
(4asi 3-82 ; A199 10-7) of (II) in liquid S 0 2 at —10°

is intermediate between that of CHPh2Cl (A20.3
0-005) and (p-OMo*C8H4)2CHCl (A2C.79 4-84) and 
CPhgCl (A20.8 7-70). (II) gives evidence of free 
radical formation when it is treated with Ag in C8Hę 
(0 2 exclusion). (III) and (IV) also give coloured 
solutions in liquid S 0 2 and possess smali conductivity 
but (I) gives a colourless, non-conducting solution.

J. W. B.
c is - tra n s  Iso m er isa tio n  b y  b rom in e a to m s.

M . S. K h a r a s c h , J. Y. M a n s f i e l d , and F. R. M a y o  
(J. Amer. Chem. Soc., 1937, 59, 1155).—woStilbene 
in C6H g is stable in the dark or in light in the presence 
of HBr and antioxidants, in the dark in the presence 
of HBr alone in air or rac., but is isomerised to  
stilbene by HBr in light (more rapidly in air) or in 
the presence of peroxides in the dark. Br-HBr in the 
dark and HC1 under any cońditions do not causo 
isomerisation, which is thus considered to be caused 
by Br atoms. R. S. C.

S y n th esis  of op tica lly -active  m olęcu les w ith  
the aid  of c ircu larly  p o larised  lig h t. G. K a r a - 
GtTNis and G. D r ik o s  (Praktika, 9, 177— 181; Chem. 
Zentr., 1936, i, 3298).—Irradiation of asymmetrical 
triarylmethyl radicals witli circularly polarised light 
in the presence of Cl2 or Br yields optically ąctive 
products, right-polarised light giving Z-materials 
and pice■ versa. No activity is observed with sym- 
metrical radicals or with ordinary light; control 
experiments show that the reaction is an asymmetric 
synthesis, not an asymmetric decomp. It  is con- 
cluded that triarylmethyl radicals have a tetrahedral 
configuration. H. N. R.

R ad ica l con ta in in g  th ree  tr ip h en ylm eth y l 
g ro u p s. E. Connerade  (Buli. Soc. chim. Belg., 
1937, 46, 179— 193).— CO(C6H4Bz-p)2 is conyerted 
by LiPh into di-4 :  i'-hydroxybenzhydryltripheniyl- 
methylcarbinol (I), OH-CPh(CGH4,CPh2,OH)2, m.p.
104— 105° after becoming vitreous at 98°, decomp. 
180—200°, less readily obtained by use of MgPhBr 
or from CO(C0H4-CO2Me-p)2. (I) in CHC13 is trans­
formed bj’ HC1 and ultimately by S0C12 into d i- i : 4'- 
chlorobenzhydryltrijplienijlmethyl chloride, m.p. 160—  
161° (slight decomp.) after becoming darker at 141°, 
the solution of which in boiling C6H 6 is reduced by 
Ag powder to the triradical (II), 
CPh2:CGH4:CPh-C6H 4-CPh2. Treatment of (II) in 
C6H e with air cause colour change from red-violet to 
orange-red and addition of light petroleum ppts. the 
triperozide, ^ C ^ C P h - C Ą - g P h ^  m p 16go>

and then a mixture of the dimeric monoperoxide 
diquinone and dimeric diperoxide monoquinone. (II) 
is rapidly transformed by Br into di-4 : i'-brotno- 
benzhydryltriphenyhnethyl bromide. H. W.

C racking of decahydroanthracene in  presence  
of anhydrous a lu m in iiim  ch lorid e . R. J. L ev in a , 
J. K. J u r iev , and A. I. L oschkomoinikov (J. Gen. 
Chem. Russ., 1937 , 7, 1005— 1008).—The products 
contain aromatic 16—24, naphthenie 64— 76%, and 
traces of aliphatic hydrocarbons. R. T.

D isso c ia b le  organ ie  o x id es. A ction  of o x id is-  
in g  a g en ts  on m eso -d ip h en y la n th ra cen e: tw o  
s tereo iso m eric  m eso -d ih y d ro x id es. C. D ufraisse
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and J .  Le Bras (Buli. Soc. chim., 1937, [v], 4, 1037— 
1045).—An improved prep. of 9 : 10-dihydroxy- 
9 : 10-diphenyl-9 : 10-dihydroanthracene (I) is de- 
scribed (cf. A., 1932, 507). Simultaneously an 
isomeri.de (II), m.p. 185° and after solidifięation 
195— 196°, is formed in smali (0-25—0-5%) yield. 
Diphenylanthracene with KM n04 in C6H 6-aq . H 2S 0 4 
below 8° affords (II) in 75% yield under carefully 
controlled conditions. With K I in AcOH, (II) and
(I) afford ?nc,so-diphcnylanthracene (III), which with 
Cr03 in aq. AcOH at 20° affords mainly (I), but 
some (II). In the absence of H 20 , o-C6H 4Bz2 is 
formed, whereas 18% HNOa affords some (I) "but 
m ostly gums. Attempts to reduce (I) and (II) to 
the monoxide were unsuccessful (cf. A., 1931, 1052). 
An explanation is advanced in the light of Baeyer’s 
strain theory. J. L. D.

P h o to -sen sitiv en itro -co m p o u n d s. III. m e so -  
N itroan th racen em on osu lp h on ic  acid s. IV. 
A ction  of l ig h t  on n itro-su lp h on ic acid s in  
w a ter , or on w o o l or paper. N. N. Voroschcov 
and V. V. K ozloy (J. Gen. Chem. Russ., 1937, 7, 
729—738, 996— 1004).— III. Anthracene-l-sulphonic 
acid in AcOH and H N 0 3 (2—3 days at room temp.) 
yield 9-nitroanthracene-l-sulphonic acid (I) (Na, 
+ H „ 0 ;  Ca, + 2 H ,0 ;  Ba, + 3 H 20 ;  Cu11, + 3 H ,0 ;  
Hg1, + 2 H 20 ; H gX  + 3 H 20 ;  I V 11, + 2 H 20 ;  Pb, 
+ 6 H 20 ;  Ag, + 2 H 20  salts) ; sulphonation of 9-nitro- 
anthracene was unsuccessful. (I) is reduced to the
9-NH2-derivative (II) by Zn in H 2S 0 4 at 95°, the 
product of diazotisation of which does not yield the 
expected sultone with boiling H 20 . The sultone, m.p. 
156— 159°, of (II) is obtained by heating (II) with 
P0C13 (130°; 3 hr.), and yields 9-hydroxyanthracene-
1-sulphonic acid when hydrolysed with 5% NaOH. 
An attempt at determining the position of the N 0 2- 
group of wieso-nitroanthracene-2-sulphonic acid (Cu11, 
+ 3 H 20 ;  Ba, + H 20 ;  Pb, + |H 20 ;  Fe11, + 4 H 20 ;  
Ag salts) was not successful. (I) exhibits considerable 
photo-sensitivity.

IV. The effect of light on the coloration of a no. 
of nitro-sulphonic acids and their salts has been 
studied. R. T.

1 0 -S u b stitu ted  1 : 2-benzanthracene deriv- 
a tiv es . L. F. F ieser  and E. B. H ershberg  (J. 
Amer. Chem. Soc., 1937, 59, 1028— 1036).— 10-Sub­
stituted derivatives of 1 : 2-benzanthracene and its
7-OMe-derivative are obtained in good yield (with, 
in some cases, by-products) from the benz-10- 
anthrones. The latter compounds must be pure, 
sińce they decompose readily if impure; satisfactory 
syntheses are described. The 1 : 2-benz-lO-anthranol- 
anthrone equilibrium lics more to the anthranol side 
than in the unsubstituted anthrone series.
o-CO2H-C6H4-CO-Cl0H--a (I), m.p. 174— 176°, ob­
tained pure only with much loss by the Friedel- 
Crafts reaction in C2H2C14, is best (75%) prepared 
from l-C l0H,-MgBr and <>-C6H4(C0)20 , and with 
Zn-NaOH gives a 20% or with H 2-Cu chromite 
at 175°/102— 156 atm. (no reduction in EtOH) gives 
an 82% yield of o-a-naphthylmethylbenzoic acid (II), 
m.p. 148*—148-5°; if  prepared by the Friedel-Crafts 
reaction, (I) gives a mixture with the (3-isomeride,

which is difficulty separable; if  prepared from crude
l-Cl0H7Br, (I) contains sufficient Br-acid (derived 
from C10H6Br2) as impurity to inactivate the Cu 
chromite by reduction to the metal by HBr. With 
H2S 0 4-H aP 0 4 at' 20—30° (II) gives 94% of crude
1 : 2-benz-lO-anthrone (III), m.p. 130— 135°, which 
decomposes when kept and is unsuitable for further 
work; H 2S 04-A c0H  at 50— 60° gives crude 1 : 2 -  
benzanthryl 10-acetale, (IV), m.p. 152— 154°, and some
(III ); 0-1 mol. of ZnCl2 in boiling A c0H -A c20  (3 : 2) 
gives a 91% yield of pure (IV), m.p. 163"—163-5° 
(softens at 161°), which with MgBuaBr gives 84% of 
yellow 1 : 2-benz-lO-anthranol (V), m.p. 154-5— 155-5° 
(fluorescent; colourless COMe2 compound), obtained 
less well by hydrolysis by HCl-MeOH. Isomerisation 
of (V), best in C0Me2, is accompanied by decomp., 
but gives pure (III), m.p. 180—181° (decomp.) (not 
fluorescent; yellow). U)-Metkoxy-l : 2-benzanthracene, 
m.p. 110-5— l l l ° i  is best (55%) obtained by inter­
action of (IV) with MgBu°Br in E t20 , heating with 
Me2S 0 4 in PhMe, and removing (V) and more oxygen- 
ated compounds by adsorption on A120 3. B y Lso- 
merising pure (V) in hot PhMe and adding MgRX to  
the equilibrium mixture are obtained 10-ethyl-, m.p.
113-5— 114° (picrate, m.p. 141— 141-5°), 10-n-propyl-
(VI), m.p. 107— 108° [picrate, m.p. 126-5— 127-5°; 
with some 1 : 2-benzanthracene (VII)], 10-allyl-, m.p. 
125-5— 126-5° \j)icrate, m.p. 132— 133°; hydrogenated 
to give (VI)], 10-n-butyl-, m.p. 96-8—97-5° (picrate, 
m.p. 115— 115-5°), and 10-n-(m?/Z-l : 2-benzanthracene, 

-83-5° [picrate, m.p. 111— 111-5°; with 
some of the compound (VIII), C3aH 240 2, 
m.p. 265—267° (decomp.)]; MgPraCl, 
howeyef, gives 10-isopropyltetrahydro-
1 : 2-benzanthracene, m.p. 72-5—73-5° 
(picrate, m.p. 134-5— 135-5°), which with 
Se at 300—305° gives (VII), but at 
240—245° gives 10-i.sopropyl-l : 2-benz­
anthracene, m.p. 93—93-5° (picrate, m.p.
159— 160°). Cyclisation of o-4'-meth- 
oxy-l'-naphthylmethylbenzoic acid at
3—5° gives 35% of pure 3-methoxy-l : 2- 
benz-10-anthrone (IX), m.p. 183— 184°, 

and a mixture thereof with the corresponding 
anthranol, m.p. 192— 193°, the latter being also 
derived by the action of C5H3N on (IX) with some 
of the condensation product, C38H 280 4, m.p. 268—275° 
(decomp.), analogous to (VIII). Action of MgRX on 
(IX) giveś good yields of ‘3-7nethoxy-10-methyl-, m.p. 
183— 1S3-50 (dipicrate, m.p. 149— 150°), -ethyl-, m.p. 
161— 161-5° (dipicrate, m.p. 143-5— 144°), and -n- 
propyl-l : 2-benzanthrace>ie, m.p. 136— 136-5° (dipicrate 
m.p. 140— 140-5°); the 10-Me compound with H B r- 
AcOH gives 3-kydroxy-10-methyl-l : 2-benzanthracene, 
m.p. 193— 194° (decomp.). M.p. are corr.

R. S. C.
C atalytic ox id ation  of a licyclic  a m in es w ith  

th e  s id e-ch a in  CH./NH,,. I , II . Z. I. Sc h u jk in a  
(J. Gen. Chem. RussI, 1937, 7, 983—988, 989—993).—
I. Aq. aminomethylq/cZopropane, 0 2, and Cu or 0 s 0 4 
give cycZopropanealdehyde (oxime, m.p. 86°; phenyl- 
hydrazone, m.p. 67°), which with dimedon yields 
cyc\opropyl-2 : 0-diketo-i ■A-dimethylc,yc\ohexyl-2'-hydr- 
oxy-6'-keto-4:': 4:’-dimethyl-Al-cyc\ohexenylmethane,m.p. 
168°, and with M eN02 and K2C03 gives a-hydroxy-

m.p. 82-5-
c h 2

- c / n c -

■OH 
CH

- c / ^ c -
- C \ / C -

c o
(VIII.)
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p-nitroethylcycfopropane, reduced by Sn and HC1 to 
a-hydroxy-$-aminodhylc.yc\opropane {piatinichloride).

II. N H 2’CH2R (I) (R =  cł/cfobutyl), Cu, and 0 2 
yield R-CHO (II), which condenses witli (I) to a 
SchifTs base, CHRIN*CH2R, b.p. 88— 90°/15 mm. 
This, when distiUed from aq. H 2C20 4, regenerątes
(II), which undergoes a Cannizzaro reaction, giving 
R-C02CH2R. Cryst. products are not formed with 
N H 2OH or NHPh\NH2 and (II), which gives a 
compownd, m.p. 154°, analogous to that with cyclo- 
propanealdehyde. R. T.

P tero tactic  d erivatives of b iva len t p la tin u m  
w ith  op tica lly  active , cyclic  tran s-1  : 2 -d iam in es. 
—See A., I, 423.

B en zy la tion  of aro m a tic  a m in es . V . R eac­
tio n s  h etw een  o - , m - ,  and p-cyanobenzyl ch lor- 
id es  and a n ilin ę , eth y lan ilin e , and d im eth yl- 
a n ilin e . D. H. P eacock, and P. T ha (J.C.S., 1937, 
955).—Velocity coeffs. of the a.bove reactions are 
tabulated; m- reacts fas ter than ^-cyanobenzyl 
chloride, GN thus resembling NO,. Introductión of 
CN lowers rate o f reaction. o-Cyanobenzyl chloride 
reacts more slowly than CH2PhCl; with Ń H 2P h it is 
fastest, with NPhMe2 slowest, of the three CN- 
compounds. E. W. W.

A rom atic  com pounds of flu orin e. X X II. 
Q uestion  of an  o r łh o -e ftec t. G. Schiesiank  and 
H. G. B aumgarten (Ber., 1937, 70, [B], 1416— 
1422).—Chlorination of o-CBH4MeF under defined 
conditions gives o-fluorobenzotrichloride (I), b.p. 
94-6°/12 mm., o-fluorobenzylidene chloride, b.p. 71-6°/13 
mm., or o-Jluorobenzyl chbride, b.p. 86°/3S mm. 
(I) is transformed by CaC03 and boiłing H 20  into 
o-C0H 4F ,CO2H (II), m.p. 126°. Treatment of (II) 
in conc. H 2S 0 4 with HN3 in CHC13 at 0° and subse- 
quentlv at 65—70° does not give o-C0H.,F-XH2 
whereas j)-C0H4F ,N H 2 and N H 2Ph are readily 
obtained nnder similar conditions from p-CBH4F ,C02H  
and BzOH, respectively. o-C6H4F*CONH2 and 
N 2H4,H20  in boiling H 20  yield o-fluorobenzhydraz- 
ide, m.p. 70°, whence the non-eryst. azide (s-di-o- 
jhiorophenylmrbarnide, m.p. 226°) and o-fluorophenyl- 
urethane which could not be converted into o- 
C6H4F*NH2; this could not be obtained from o- 
C6H4F-CO*NH2 and NaOBr. o -Fluorobenzchloro- 
amide, m.p. 87— 88°, is converted by Ba(OH)2 and 
steam into o-C6H4F-ŃH2 in 89% yield. H. W.

P rep aration  of m eth y le th y la n ilin e . J. J. 
Makaboy-Zemlianski (J. Appl. Chem. Russ., 1937, 
40 , 660—670).—NPhMeEt is obtained in 90% yield 
from NIIPhEt and Me2S 0 4, M eHS04 and MeOH, or 
MeOH and H 2S 0 4, at 170—240°. R. T.

H om ologn es of o -n itrop h en y lh yd roxy lam in e. 
R. K uiix , H. Yetteb , and P. D esnuelle  (Ber., 
1937, 70, [jS], 1314— 1318).—The homologues of o- 
nitrophenyjhydroxylamine are much more stable 
than the parent substance and can be preserved 
unchanged for months in an evacuated desiccator. 
They give dark violet primary alkali salts and are 
converted by conc. ŃaOH into brown or yellowish- 
brown secondary salts which are readily hydrolysed 
by H 20 . 3-Ńitro-2-amino-5 : 6 : 7 : 8-tetrahydro- 
naphthalene is converted by K 2S20 8 in conc. H 2S 0 4 
into 3-nitro-2-nitroso-5 : G : 1 : 8-tełrahydrojiaphthal-

ene, decomp. 153°, oxidised to 2 : 3-dinitro-5 : 6 : 7 : 8- 
letraliydronaphtluilerie, m.p. 107-5°, and reduced by 
ascorbic acid in E t0 H -H 20  to 3-nitro-2-hydroxyl- 
amino-5 : 6 : 7 : 8-letrahydronaphthalene, m.p. 125°. 
C - Ar i Ir o-5-nitrosohyd rind e?ic, m . p . 155—156°, isoxidised 
to 5 : G-diniprohydrindene, m.p. 111-—112°, and reduced 
to Q-nitro-5-hydroxylaminohydrindene, m.p. 117° 
(decomp.). 4-Nitro-5-hydroxylarnino-o-xylenc has m.p. 
88° (decomp.). 4-Nitro-5-nitroso-m-xylene is reduced 
to 4-nitro-5-hydroxylamiiw-m-xyleiie, m.p. 87° (de­
comp.). H. W.

T en acity  of organ ie ra d ica ls . X . J. v o x  
B raun, R. M ichaelis, and H. Spakig (Ber., 1937, 
70, [B], 1241— 1249; cf. A., 1933, 1285).—The 
firmness of union of -CH2Ph to N is most appreciably 
inereased by the introduction of •N 02, to a smaller 
extent bĵ  *CN, and to a minor degree by *NHAc, 
the effect of which is similar to that of halogen (ex- 

. cept F). The three firmly attached N 0 2-C(!H 4,CH2 
residues show little differences among them selyes; 
the more mobile CN-CflH4-CH2 groups are similar 
only in the two firmly attached groups (o and m), 
whereas among the labile J\rHAc• C6 tl4• CII2 groups a 
distinct differentiatipn is observed according to the 
position of the substituent. The amines 
CUjR^N.McCHoR" aro obtained b y  warming ĆH2R'C1 
or CH2R'Br (1 mol.) with a sec. base NHMe'CH2R" 
(2 mols.) derived from CH2R"Cl(Br) with excess of 
ŃH,Me in C6H 0. Treatment with CNBr occurs at 
0° and finally at 100°. The product is dissolved in 
E t20 , shaken wdth dii. H 2S 0 4 and the bromide and 
cyanamide are separated from one another by frac- 
tional distillation. The following substances are new : 
m -nitrobenzylmethylamirie, b.p. 118°/0-3 mm. (hydro- 
chloride, m.p. 191°; picrate, m.p. 160°); di-m- 
nitrobenzylrmthylamine, b.p. 230°/0-3 mm., m.p. 
80°; benzyl--p-nitrobenzylmelhylamine, b.p. 221°/12 
mm. (hydrocMoride, m.p. 172°; methiodide, m.p. 
173°); p-nitrobenzylmethylcyanamide, b.p. 190°/0-5 
m m .; -p-chlorobenzyl--p'-nitrobenzylmethylamine, b.p. 
200°/0-3 mm. (hydrochloride; picrate, m.p. 166°); 
j)-chlorobenzyl bromide, b.p. 119°/12 mm., m.p. 48°; 
m-chlorobenzyl--p'-nitrobenzylmethiylamine, b.p. 224°/0-5 
mm. (hydrochloride, m.p. 181°; methiodide, m.p. 
179°); m -chlorobenzyl chloride, b.p. 120°/14 m m .; 
o-chlorobenzyl--p'-nitrobenzylmethylamine, b.p. 234°/0-5 
mm.; -p-chlorobenzyl-ra'-nitrobenzylmethylamine, b.p. 
220°/0-3 mm. (hydrochloride, m.p. 188°; picrate, 
decomp. 56°); m-nitrobenzylmethylcyanamide, b.p. 
168— 170°/0-5 m m .; o-chlorobenzyl-o’-nitrobenzyl- 
methylamine, b.p. 178— 180°/0-3 mm. (hydrochloride, 
m.p. 152°; picrate, decomp. 68°); o-nitrobenzyl- 
methylcyanamide, b.p. 173— 175°/0-3 m m .; m-nitro- 
benzyl--p'-nitrobenzylmethylamine, b.p. 232—234°/0-3 
mm. (hydrochloride, m.p. 229°; picrate, m.p. 160°); 
o-nitrobenzyl-m'-nitrobenzylm£thylam,ine, b.p. 220°/0-5 
mm., m.p. 86° (hygroscopic hydrochloride; picrate, 
m.p. 161°; methiodide, m .p. 137°); o-iodobenzyl-o'- 
nitrobenzylmethylamine, b.p. 205°/0-5 mm., m.p. 40—  
42° (hydrochloride, m .p. 157°; picrate, m.p, 118°); p- 
cyanobenzylmethylamine, b.p. 148— 151°/14 m m .; di- 
p-cyanobenzylmethylamine, b.p. 212-—215°/14 mm.; 
m-cyatiobenzylmethylamine, b.p. 144— 145°/14 mm. 
(hydrochloride, m.p. 155°); benzyl-Tp-Cyanobenzyl- 
methylamine, b.p. 220—2 2 4 °/ll mm. (non-eryst.
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picrate; methiodide, m.p. 198°); p-cyanobenzyl- 
methylcyanamide, b.p. 145°/0-2 mm .; o-iodobcnzyl-jj- 
cyanohenzylmethylaminę, b.p. 258—260°/14 mm. (non- 
cryst. picrate;■ methiodide, m.p. 220°); o-iodobenzyl 
bromide, b.p. 118— 120°/0-5 mm., m.p. 56°; j)-cyano- 
benzylmethylcyanamide, b.p. 150°/0-3 m m .; p-nitro- 
benzyl--p'-cyanobenzylmetliylamiiie, b.p. 197— 199°/12 
mm. (methiodide, m.p. 210°); p-cyanobenzyl bromide, 
b.p. 1̂ =1—rl43°/12 mm., m.p. 115°; p-nitrobenzyl- 
rnethylcyanamide, b.p. 178— 1S0°/12 m m .; m -cyano- 
benzyl--p'-cyanobenzylmethylamine, b.p. 252—-254°/14 
mm. (non-cryst. picrate; methiodide, m.p. 262°); 
o-cyanobenzyl-m'-cyanobenzylmethylamine, b.p. 216—  
218°/0-2 mm. (non-cryst. picrate; methiodide, m.p. 
198°); benzyl--p-aminobenzylmethylamine, b.p. 164—  
167°/0'4 mm., m.p. 48°; benzyl-y-acetamidobenzyl- 
methylamine, m.p. 104°; 'p-acetamidobenzyhnethyl- 
cyanamide, m.p. 108°; jt-ćhlorobenzyl-j)'-aminobenzyl- 
methylamine, b.p. 200°/0-4 mm. (picrate, m.p. 102°); 
~p-chlorobenzyl-j)'-acetamidobenzyhnethylamine (not vol- 
atile without decom p.; non-cryst.) (picrate, m.p. 
124°); o-iodobcnzyl-Y>'-nilrobenzyhnethylamine, m.p. 
104° (piWnte, irri.p. 191°); o-iodobenzyl-^'-aminobenzyl- 
methylamine, b.p. 210—212°/0-5 mm. (hygroscopic 
hydrochloride, m.p. 200°); non-cryst. o-iodobenzyl--p'- 
acetamidobenzylmethylamine; p -acetamidobcnzyl brom­
ide, b.p. 130—132°/0'2 mm. ; o-iodobenzylmethylcyan- 
arnide, b.p. 205— 20S°/12 m m .; o-nitrobenzyl--p'- 
nitrobenzylmethylamine, b.p. 226—230°/0-3 mm. (picr­
ate, m.p. 140°); o-aminobenzyl-tf-aminobenzylmethyl- 
amine, b.p. 186—188°/0*5 mm., m.p. 60° (picrate, 
m.p. 112°); o-acetamidobcnzyl-j)'-acetamidobenzyl­
methylamine, b.p. 226—228°/0-3 m m .; o-amino- 
benzylmethylamine, b.p. 133— 137°/11 mm. [hydro- 
chloride, m.p. 218°, also obtained by reduction of
o-nitróbenzylmethylamine, b.p. 138— 140°/12 mm. 
(hydrochloride, m.p. 175°)]; o - am inob enzyl-m'-amino - 
benzylmethylamine, b.p. 188— 190°/0-3 mm., m.p. 
58°; o-acetamidóbenzyl-m'-acetamidobenzylmethylam­
ine, b.p. 220—225°/0-2 mm. (picrate, m.p. 95°).

H. W.
N itra tion  and h alogen ation  of ap-dianilino- 

ethane and it s  d eriva tives. I . A. E. Schouten  
(Rec. trav. chim., 1937,56,541— 561).— (-CH2-NHPh)2 
(I) with H N 0 3 (d 1-52) at -1 0 °  gives <x(3-di-(2 = 4 : 6 -  
trinitrophenylnitroamino)ethane, named “ ditetryl,” 
the structure of which is proved by its similar form- 
ation from aS-di-o- and -jo-nitro- (Ac derivative, m.p. 
217°), -2 : 4-dinitro- (Ac derivative, m.p. 234°), and 
- 2 : 4 :  6-trinitro- (Ac derivative, m.p. 242°) -anilino- 
ethane, and by the formation of picric acid when 
hydrolysed by NaOH. Exactly similar series of 
reactions are carried out with various halogeno- 
derivatives of (I), the foliowing data being n e w :
o-C6H 4C1-NH2 and (•CH2Br)2 with NaOAc at 150° 
afford aB-di-o-chhroanilinoethane, m.p. 67° (Ac deriv- 
ative, m.p. 118°), nitrated to give a$-di-(2-chloro-
4 : 6-dinitrophenylnilroamino)etkane (II), m.p. 238°. 
1 : 2 :  4-C6H3Cl2-NO, with (•CH2-NHii)2,H20 -E t0 H  at 
150° gives u.ęi-di-2-chloro-4:-nitroanili?wethane, m.p. 
308° (Ac derivative, m .p .-232°); the corresponding 
4 : 6-(A 02)2-compound, m.p. 172° (Ac derivative, 
293°), is similarly prepared from 2-chloro-4:6- 
dinitroanisole, m.p. 36°, (lit. amorphous). Nitration 
of either gives (IT). Similarly are obtained ap-rfi-o-

bromoanilinoethane, m.p. 76° (Ac derivative, m.p. 
192°), and its 4 -NÓ2-, m.p. 318° (Ac derivative, m.p. 
264°), and 4 : 6-(iYÓ2)2-derivative, m.p. 156° (Ac 
derivative, m.p. 308°), whence a.i-di-(2-brorno-4- : 6- 
dinitrophenylnitroamino)ethane, m.p. 240°, is obtained : 
afi-di-Tp-chloroanilinoethane, m.p. 99° (Ac derivative, 
m.p. 138°), its 2-N 0 2-, m.p. 253° (Ac dcrivative, m.p. 
265°), and 2 : 6-(iTO2)2-derivative, m.p. 222° (Ac 
derivative, m.p. 248°), and a.$-di-(A-chloro-2 : 6-di- 
nitrophenylnitroamino)eihane, m.p. 203°; a$-di-p- 
bromoanilinoethane, m.p. 108° (Ac derivative, m.p. 
158°), its 2-N 02-, m.p. 247° (Ac derivative, m.p. 281°), 
and 2 : 6-(A”G2)2-derivative, m.p. 199° (Ac derivative, 
m.p. 225°); v.$-di-(‘i-bromo-2 : G-dinitrophenyhutro- 
amino)eihane, m.p. 205°, and cn$-di-(2 : 6-dinitro-p- 
tohjlnitroamino)eikane, m.p. 229°. The A cv  m.p. 
235°, and Ac2 derivative, m.p. 110°, of 2-bromo-4 : 6- 
dinitroaniline are described. J. W. B.

C onstitu tion  of double sa lts . X X . D iam m in es  
with. benzid ine and to lid in e . G. Spactt and C. G. 
MACAUOYict (Bul. Soc. S^iinte Cluj, 1935, 8, 286—  
295; Chem. Zentr., 1936, i, 3446).—B y the action of 
tolidine (Tld) and benzidine (Bzd) on the double salts 
CdCl2l2NiCl2,12H20 , CdCl2,CuCl2,4H20 , and 
HgClo,CoCl.2,4 H ,0 , the following compounds are ob­
tained : [CdCle][NiBzd3] , ; [CdClc][MnBzd2][CdBzd,]; 
[CdCL][CuBzd„]; [CdCr,][CuTld2] ; [HgCL][CoTld“2]. 
B y the action of N H 3 on [CdCy[Cu(C5H BN)4], 
[CdCl4][Cu(NH3)4] is formed. J. S. A.

P rep aration  of so lu b le  arom atic  a m id o-com -  
pounds of th erap eu tic  va lu e .—See B., 1937, 620.

A zo-in d icators with. a quaternary a m m o n iu m  
grou p . G. S. H a k tle y  (J.C.S., 1937,1026— 1029).—  
For use as acidimetric indicators in aq. solutions 
containing long paraffin chain cations etc., colour- 
ions with resultant positive charge in both acid and 
alkaline form are prepared. ^ -N 02,C6H4,CH2C1 and 
NMe3 yield p -nilrobenzylłrimethylammonium chloride 
(iodide also prepared), reduced to the p-.AT/ / 2-com- 
pound. This when diazotised couples \rith amines to 
give azo-compounds, viz., with NHMo2 (iodide), a- 
C10H /N H 2, a-C10H 7-NMe2, and P-C10H 7'NH2; these 
are indicators, changing from yellow (alkaline) to  
red at p a 3-3, 4-5, 4-5, and 1-3, respectively. A 
compound with a-CjoH/OH, changing from red 
(alkaline) to orange-yellow at p u 8-5, is also prepared.

E . W. W .
R eaction  betw een  j>-hydroxyazobenzene and  

o rg an o-m agn esiu m  com p ou n d s. A. T aubiks (J. 
pr. Chem., 1937, fii], 149, 1—29).— Gradual addition 
of a dii. solution of a suitable Grignard reagent to a 
dii. solution of jj-OH-CGH4,N2,Ph does not cause 
evolution of a hydrocarbon and results in the separ- 
ation of additivo compounds (I) 
M g(R -0H -C 6H4-N:NPh)2,MgX2,4Et20 . Such com­
pounds have been obtained with MgEtBr, 3VIgEtI, 
MgPr“Br, MgPr^I, and MgPhBr. Sol. compounds 
appear to arise with MgPr“Cl and. MgBuaCl. If  
solutions of the Grignard reagent andp-OH-ĆrH 4-N2-Ph 
(1 : 1) are rapidly mixed, one-half of the expeeted vol. 
of hydrocarbon is evolved and additive compounds (II), 
NPh:N-CcH4-0-M g-R -0H -C cH 4-N:NPh!MgX2,4Et20 , 
are pptd. These are observed with MgMel, M gEtl,
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MgPr“I, CH2Ph*MgCl, MgPhBr, and <x-C10H 7-MgBr. 
(I) and (II) lose E t20  when kept in open vessels 
whereby the red-brown colour of (I) passes into the 
red-violet of (II). Treatment of p-OH*C6H 4,N 2*Ph 
with a large excess of MgMel, MgEtCl, MgEtBr, 
M gEtl, MgPr°Cl, MgPrflBr, MgPr“I, MgBu“Cl, 
MgBu“Br, MgBu“I, or MgPhBr causes reduction to 
NH 2Ph and p-NH^CgH^OH with evolution of 
saturated (III) and unsaturated (IV) hydrocarbons. 
The ratio of (III) to (IV) suggests the schemes 
NPh !N-CfiH4- OMgBr +  2MgEtBr -> 
MgBr-NPh-N(MgBr)-C6H4-OMgBr (V) +  2C2H 5; (V) 
+  2MgEtBr-> NPh(MgBr)2 +  (MgBr)2N-C„H4-ÓMgBr 
-j-2C2H 5 ; 4C2H 6 2C2B 4 +:2C2H 6 except in the 
case of MgMel. MgEt2, MgPr”,, and MgBu“2 react at 
approx. the same rate with ;p-QH:CgH4*N2*Ph and 
give about the same amounts of reaction products. 
Their reaction appears similar to that of the Mg alkyl 
bromides with the same alkyl radical. H. W.

A ction  of b a ses  on n itrop h en y lh yd raz in es. II.
A. K. Macbeth and J. R. P rice  (J.C.S., 1937, 982— 
984).— In the reaction betw een. NaOH, KOH, or 
Ba(OH)2 with 2 : 4-dinitrophenylhydrazine, at 20°, 
or at 60°, to give m-CeH4(N 02)2 (I), mm'-dinitroaz- 
oxybenzene (II), and 6-nitro-l-hydroxy-l : 2 : 3-benz- 
triazole (III) (cf. A., 1934, 1344), the amount of
(III) is independent of the cation present, and is a 
min. for a certain concn. of alkali, with corresponding 
max. for (I) and (II). Among the products from 
1 : 2 : 4-C6H 3Cl(N02)2 and N 2H 4, the supposed di- 
nitroazonaphthalene (A., 1926, 163) is 4 : 4-'-dinilro- 
2 : 2 '-azoxynaphthalene, m.p. 305—306°. E. W. W.

D ecom p osition  of fluorene- and fluorenone-2- 
diazon ium  ch lorid e  in  acetic  acid . H . V. Cla- 
born and H . L. H aller (J. Amer. Chem. Soc., 1937, 
59, 1055—1056).—Fluorene-2-diazonium chloride in 
H 20  gives 2-hydroxvfluorene (I) [Ac derivative (II), 
m.p. 128°]; in glacial AcOH it gives 46-7% of (II), 
11% of (I), and 10% of 2-chlorofluorene. Fluorenone- 
2-diazonium chloride in H 20  gives 55% and in dii. 
AcOH 80% of 2-hydroxyfluorenone and in glacial 
AcOH 60% of 2-acetoxyfluorenone, m.p. 157°.

R. S. C.
E q u im olar  con d en sation s of a ldehydes w ith  

ph en ols. P rep aration  of p r im a ry  saturated  
p h en ols. J. B. N ie d e r l , Y. N ie d e r l , S. S hapiro , 
and M. E. McGreal (J. Amer. Chem. Soc., 1937, 59, 
1113— 1115).— 1 mol. each of phenols and aldehydes 
in AcOH-HCl at —5°' give polymeric alkylene- 
phenols, which, when slowly pyrolysed, give alkyl- 
phenols. Thus are obtained j)-C6H4Et*OH, b.p.
210—212° (90°), 2-, b.p. 223—228° (125°), and 3- 
mcthyl-4-ethyl-, b.p. 230—235° (131°), 4-methyl-2- 
ethyl-phenol, b.p. 215—221° (133°), p-n-propyl-, b.p. 
228—230° (86°), -n-, b.p. 238—242° (81°), and -iso- 
butyl-, b.p. 235—239° (124— 125°), -n-amyl-, b.p. 
248—253° (90°), and -n-heptyl-phenol, b.p. 271—  
278° (94°), the figures in parentheses being the m.p. 
of the corresponding aryloxyacetic acids. PhOH and 
CH20  give a cresol in smali yield. n, d, and PhOH 
coeff. of the alkylphenols are recorded. R. S. C.

P reparation  of th y m o l fro m  m -c r e so l. V. 
A ction  of phosphoric acid , z inc ch lorid e , and  the

N ied er l reagen t on th y m o l isopropyl ether. K.
Ono and M. Imoto (J. Soc. Chem. Ind. Japan, 1936, 
39, 483— 484b; cf. this vol., 58).—Thymol Pr3 
ether with H3P 0 4 or ZnCl2 at 190—200° affords about 
eąual amounts of 6-JSopropyl-m-tolyl Pra ether and 
thymol and with A c0H -H 2S 0 4 much (?) 4 : 6-diiso- 
propyl-»i-cresol and a little thymol. R. F. P.

P rep aration  of th y m o l fro m  m -creso l. VI. 
Action. of ph osp h oric  acid  and of z inc ch loride  
on m -to ly l isop rop y l eth er  in. presen ce  of is o ­
p ropyl a lcoh o l. V II. D ecom p osition  of iso ­
p ropyl e th ers of m -creso l and  it s  h om ologu es  
by G rignard  rea g en ts . K. Ono and M. I moto 
(J. Soc. Chem. Ind. Japan, 1937, 40, 90b).—VI. Treat­
ment of m-C6H 4Me*OPr^ (I) with PrsOH and H 3P 0 4 ’ 
at 160— 170° affords (in Iow yield) a mixture of 
1 : 4 : 3 -  (II) and 1 : 2 : 5-C6H3MePrB-OPr''3 (II I ); the 
major portion of (I) is recovored. (I) with ZnCl2 
under rcflux affords a mixture of (II), (III), the 
corresponding phenols, and possibly 5-methyl-2 :4 -di- 
iaopropylphenyl Pr& ether, b.p. 265—270°.

VII. It is stated (no experimental data) that 
m-C6H 4Me,OPr^ and (II) are converted by Grignard 
reagents into m-cresol and thymol, respectively.

P. G. C.
M igration  reaction s in  polycyclic  sy s te m s .

II. F r ies  rearran gem en t of 4 -acetoxyd ip h en yl.
K. H. Cheetham  and D. H. H ey  (J.C.S., 1937, 770—  
772; cf. A., 1936, 991; this vol., 23).—With A1C1?,
4-acetoxydiphenvl gives, with some 4-hvdroxydi- 
phenyl, 4-hydroxy-3-acetyldiphenyl (cf. A., 1936, 
1374; 4-OMe-derivative). This is converted by 
N a0A c-A c20  into 3-acetyl-6-phenyl-2-methylchromone
(I), m.p. 143-5°, and by Na-EtOAc into the Na 
salt of 3-acetoacetyl-4-hydroxydiphonyl, which with 
AcOH-HCl yields G-phenylĄ-methylchromone (II), 
m.p. 163-5°. With PhCHO, (II) forms 6-phenyl- 
2-styrylchramo7ie, m.p. 202-5°. Both (I) and (II) 
are hydrolysed to 4-hvdroxydiphenyl-3-carboxylic 
acid. Ł ‘ E. W. W.

D eriva tives of th e  h yd roxyd ip h en yls. III .
4 -N itro-3 -h yd roxyd ip h en yl. J .  C. Colbert, W. 
Meigs, and R. L. J enkins (J . Amer. Chem. Soc., 
1937 , 59, 1122— 1124; cf. A., 1934, 1345).—m- 
C6H 4Ph,OH and 1 mol. of HNOs in AcOH at 10— 15° 
give amongst oily products 4-nilro-3-hydroxydiphenyl, 
m.p. 103-1— 103-3° (x-/ir-dcrivative, m.p. 109°), the 
structure of which is proved by its formation also 
from p-C6H 4Ph*N02 and KOH in CBH r, at 72—76°; 
excess of HNOs gives 2 : i-dinilro-^-kydrozydipheriyl, 
m.p. 172-5— 173° (also obtained from the 4-NÓ2- 
compound), the structure assigned being based on 
lack of reactivity. Br gives only oils, unless <  3 
mols. are used, when (?) 2 : 4 : 6-lribromo-3-hydroxy- 
diphenyl, m.p. 92°, is formed. 2 : 4 -Di-, m.p. 100°, 
2 : 4 :  6 '-tri-, m.p. 131°, and 2 : 4 :  b-trinitro-W-phenyl- 
diphenyl ether, m.p. 143°, are described. R. S. C.

C ovalent a lk a lin e  d er iv a tiv es  of d i-2-h yd roxy-
1 -n ap h th y l su lp h id e and  of d i-2 -h y d ro x y -l-  
n ap h th y lm eth an e. W. J . E v a n s  and S. S miles 
(J.C.S., 1937, 727— 730).— Di-2-hydroxy-l-naphthyl 
sulphide (I) in 5% NaOH gives the Na  derivative
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(+ 4 H 20 ), m.p. 255°. This, being highly sol. in 
E t20 , is regarded as having 
the annexed structure (without 
resonance). With Mel-MeOH 
it gives the Me ether of (I) 
(cf. A., 1931, 723), and with 
NaOMe-Mel-MeOH, the Me2 
ether (J.C.S., 1913, 103, 345). 
The L i  (+ 4 H 20  and + 2I120), 

no m.p., K  (+ 2 H 20 ), m.p. 230°, and lib  (+ 2 H 20), 
m.p. 212°, compounds are obtained similarly. Di-3- 
bromo-2-hydroxy-l-naphthyl sulphide gives a Na  
derivative ( + 2H20 ), m.p. 300°. Di-2-hydroxy-l- 
naphthylmethane (II) gives N a  (+ 4 H 20 ), m.p. 255° 
[converted by Mel or Me2S 0 4 into the Me ether of
(II), m.p. 142° (Ac derivative, m.p. 131— 133°, also 
obtained from di-2-methoxy-l-naphthylmethane and 
Ac20)], L i (+ 4 H 20 ), no m.p., and K  (-f2H 20 ), m.p. 
245°, dcrivatives, and the compound 
C21H 150 2K,C21H 160 2,2H20 , m.p. 170°. E. W. W.

R earran gem en t of o-h yd roxy-su lp h on es. V I.
C. S. McClement and S. Smiles (J.C.S., 1937, 101(5— 
1021).—Certain substituted o-hydroxyphenyl-o'-nitro- 
phenyl sulphones are converted by NaOH into o-o'- 
nitrophenoxysulphinic acids, characterised by con- 
version into sulphones and by elimination of the 
SO,H. The sulphones are prepared by H 20 2-A e0H  
oxidation of the eorresponding sulphides, derived from
2-nitrophenylchlorothiol and the appropriate phenol. 
The following are described. 2'-Nitro-2-hydroxy- 
3 : 5 :  6-trimelhyldiphenyl sulphone (I), m.p. 177°;
5-chloro-2'-nitro-2-hydroxy-Z : G-dirnelhyldiphenyl sul- 
pMde, m.p. 191°, and sulphone (II), m.p. 164°; 
Z-chloro-2'-nitro-2-hydroxy-5 : 6-dimethyldiphenyl sul­
phide, m.p. 189°, and sulphone (IŹI), m.p. 177°; 
Z-chloro-2'-nitro-2-hydroxy-4 : 6 -dimethyldipfienylsul- 
phone (IV), m.p. 164°; 5-chloro-2'-nitro-2-hydroxy-Z- 
methyldiphenyl sulphide, m.p. 139°, and sulphone (V), 
m.p. 159°; Z-chloro-2'-nitro-2-hydroxy-5-meXhyldiphenyl 
sulphide, m.p. 142° (best from 2-nitrophenyl-4'-hydr- 
oxy-m-tolyl sulphide and S 0 2C12 in CHG13), and sul­
phone. (VI), m.p. 198°; and Z-chloro-2'-nitro-2-hydroxy-
4 : 5-dimethyldiphenyl sulphide, m.p. 152° (by action 
of S 0 2C12 on 2'-nitro-2-hydroxy-4 : 5-dimethyldiphenyl 
sulphide, m.p. 157°, from o-4-xylenol), and sulphone
(VII), m.p. 155°. With 2AT-NaOH, the following are 
obtained, at varying rates, and are degraded by HgCl2 
foliowed by EtOH-HCl to the ethers mentioned. 
From (I), 2'-nitro-G-methylsulphonyl-2 : 4 : 5-trimethyl- 
diphenyl ether, m.p. 146° (giving 2'-nitro-2 : 4 : 5-tri- 
methyldiphenyl ether, m.p. 80°); from (II), 5-chloro-
2 - o -nitrophenozy - 3 : 6-dimethylbcnzenesulphinic acid, 
m.p. 125° (methylsulphone, m.p. 148°; A-chloro-2'- 
nitro -2 : 5-dimethyldiphenyl ether, m.p. 70°); from
(III), a sulphinic acid gm ng 2-chloro-2'-nitro-6-methyl- 
sulphonyl-Z : 5-dimethyldiphenyl ether, m.p. 71°; from
(IV), 4-chloro-2'-nitro-Q-methyLsulphonyl-3 : 5-dimethyl- 
diphe.nyl ether, m.p. 113° (disulphide, m.p. 142°; 
4:-chloro-2’-nitro-Z : 5-dimethyldiphenyl ether, m.p. 64°); 
from (V), 4-chloro-2'-nitro-2-methyldiphenyl ether, m.p. 
39°; from (VI), 2-chloro-2'-nitroA-methyldiphenyl ether 
m.p. 57°; and from (VII), 2-chloro-2'-nitro-Z : 4-di- 
meihyldiphenyl ether, m.p. 115°. The above ethers are 
also synthesised directly (cf. A., 1927, 660). Sub­

stituted di-o-hydroxyphenyl sulphides are also pre­
pared, and, by the action of K3Fe(CN)(i, their dehydro- 
derivatives, in confirmation and extension of the work 
of Lesser and Gad (A., 1923, i, 561), whose formulse 
for the Iatter are eorr. to the basie structure (^4).

5-Chloro-o-cresol Z-sulphide has m.p. 
145°. o-Chloro-p-2-xylenol 3-sul- 
phide forms a dehydro-compound, 
m.p. 165°, and a N a  derivative 
(+ 4 H 20 ), m.p. 155°; <Ji-cuininol sul­
phide a dehydro-compound, m.p. 97°, 

and a Na  derivative (+ 4 H 20 ), m.p. 245°. The Na 
derivative of 2-chloro-»i-5-xylenol 6-sulphide loses 
H 20  when heated, and passes into the electrovalent 
state (no m.p.). AU sulphides which furnish dehydro- 
compounds are either derivatives of (J-naphthol 2- 
sulphide, or, if  derived from 2 : 2'-dihydroxydiphcnyl 
sulphide, contain the 6-Me group, which is also 
necessary for the formation of a co valent Na derivative. 
The formation of both thus depends on the possibility 
of a hvdroxy-ketonic structure being formed.

E. W. W.
S yn th eses in  the phenanthrene se r ie s . V II.

5 : 9 -D im ethoxy- and 5 -m eth o x y -l-m eth y lp h en -  
anthrene. P. H i l l ,  W. E. S h o rt, and H. Strom- 
berg  (J.C.S., 1937, 937—941).— 1 : 5-C10H 6(OMe)2 (I) 
with succinic anhydride (II) and A1C13 in PhNÓ2 or 
CS2 gives [3-(4 : S-dinw.thoxy-1 -naphthoyl)propionic acid
(III), m.p. 173-5— 174° (Me ester, m.p. 91—92°), also 
obtained from the Mg derivative of 4 : 1 : 5 -  
C10H 5Br(OMe)2 and (II). In C2H2C14, (I) and (II) 
with A1C13 give [i-(i-hydrox.y-8-m.ethoxy-l-naphlhoyl)- 
propionic acid, m.p. 184°, methylated to (III). Zn 
or Cu-Zn in aq. NaOH-NH3 does not reduce (III), 
which with Zn-Hg in AcOH-HCl, followed by MeOH- 
HC1, yields the M e ester, m.p. 67—67-5°, of y-(4 : 8- 
dimelhoxy-l-naphthyl)butyricacid (IV), m.p. 154° (yield 
20%), with (I). P20 5 in C6H6 convęrts (IV) into
l-lceto-5: l.)-dimathoxy-1 : 2 : 3 :4-tetrahydrophenanthrene, 
m.p. 124° [ 2 : 4-dinitrophenylhydrazone, m.p. 295° 
(decomp.)], which with MeMgl gives 5 : 9-dimethoxy- 
\-methyl-Z : 4-dihydrophcnanthrene, m.p. 111— 111-5°, 
dehydrogenated (Pd-C) to 5 : 9-diraethoxy-1 -methyl- 
phenanihrene, m.p. 139— 140° (picratc, m.p. 200°), 
oxidation of which gives red amorphous products 
from which 5-methoxy-l-methylphenanthra-9 : 10- 
ąuinone could not be isolated. 1 : 5-OMe-C10H fi-OH
(V), CH2;CH-CH2Br, and K ,C 03 in COMe2 give 5-meth- 
oxy-<x-naphthyl allyl ether, m.p. 103°, which at 240°/ 
22 mm. yields 5-methoxy-2-allyl-z-naphthol (VI), m.p. 
82—83°. This with Me2S 0 4 in Claisen’s KOH gives
1 : 5-dimethoxy-2-allylnaphthalene, m.p. 24-—25°, oxid- 
ised (KMn04) to i  : 5-dimethoxy-2-naphthoic acid. 
With C5H 5N,HC1 at 220° (N2), (VI) gives 5-methoxy-
I -methyl-1:2-dihydro-a-naphlhafuran, m.p. 116°. W ith 
KH C03 at 220°, (V) gives \-hydroxy-5-metlwxy-2- 
naphthoic acid (VII), m.p. 212-5—213° (Me ester, 
m.p. 118— 119°), which with CH2N2 yields the Me 
ester, m.p. 80—81°, of 1 : 5-dimethoxy-2-naphthoic 
acid, m.p. 151— 152°, hydrolysed to (VII). Altern- 
atively (VII) is prepared by oxidation of 1 : 5-di- 
methoxy-2-naphthaldehyde. 4 : 1 : 5-C10H 5Br(OMe)2 
yields (Grignard and C 02) 4 : 8-dimf.thox.y-1 -naphthoio 
acid, m.p. 222-5° (Me ester, m.p. 173— 173-5°), also 
obtained by methylation of 4 : 8-dihydroxy-l-naphth-

X /
Na
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aldehyde (VIII) to the M e, ether, m.p. 131— 131-5°, 
oxidised to the acid. With KOH at 180—200° (VIII) 
gives 4 : 8-dihydroxy-l-naphthoic acid, m.p. 213°. 
o-Allyltoluene is oxidised to o-tolylacetic acid. A 
reproducible method of nitrating m-OMe-C0H 4-CHO 
is described. K  o-tolylacetate and 2-nitro-3-meth- 
oxybenzaldehyde, with Ac20 , give 2-nitro-, m.p. 220°, 
reduced to 2-amino-,i-nielhoxy-<x.-o-tolylcinnamic acid, 
m.p. 205— 206°, which when diazotised yields 5-meth- 
oxy-l-mełhylphenanthrene-lO-carboxylic acid, m.p. 
224—225°. The last when heated with quinoline-Cu 
gives 5-methoxy-l-methylphenanthrene, m.p. 76— 77° 
(picrate, m.p. 180— 181°). E. W. W.

M anufacture of condensation  p rod u cts from  
h yd roxy- and a m in o-d eriva tives of pyrene and  
ch rysen e .— Sec B., 1937, 527.

M anufacture of a lk y lp h en ols and rela ted  co m ­
p ou n d s.—See B., 1937, 528.

M anufacture of hydroarylated  arom atic  łiyd r-  
oxy-com p ou n d s.—See B., 1937, 338.

O xidation  of quinol in  a ir  in  presen ce  of 
n -b u ty lam m on iu m  su lp h ite . (Mlle .) Y. Gar- 
reau  (Compt. rend., 1937, 204, 1570— 1572; cf. 
this vol., 66; 251).—When quinol is stirred in aq. solu­
tion containing N H ,B ua (236 g.), SO., 65 g., and 
Cu(OH)2 4-5 g. per litre, different products are ob­
tained according to the concn. of quinol used. 
With 0-2 mol. of quinol per litre after 8 days, butyl- 
ammonium  a-2 : 5-dibutylamino-l : i-benzoquinonc- 
monosulphonate (I), m.p. 150° (hydrolysed immedi- 
ately by dii. HC1 to 2 : 5-di-?i-butylamino-l : 4- 
benzoquinone), and buiylammonium 2 : 5-dibu.tyl- 
am.ino-1 : Ą-benzoguinoneS : G-disulphonaie (II), m.p. 
200— 205°, are formed. With quinol (0-5 mol.), 
a p-/om, m.p. 215° (-f-//20), of (I) (converted by dii. 
HC1 into the corresponding acid) is formed together 
with butylammonium 2 : 5-dihydroxy-l : 4-benzo- 
quinone-3 : 6-disulpJionate, m.p. 220—225°, which may 
result from the decomp. of (II). J. L. D.

2 : 7  : 2 ':  7 /-T e tr a h y d r o x y - l: 1 '-d inaphthyl. K.
B rass and R. P atzelt (Ber., 1937, 70, [5], 1341—  
1348).— 2 : 7-Cj0H 6(OH)2 is oxidised by i'eCl3 under 
exaetly dofined conditions to 2 : 2' : 7 : 7'rtetrahydr- 
oxy-l : l'-dinaphtliyl (I), m.p. 214° (also + 1 H 20 ,  
softens at 150— 152°, and -f2 H 20 ,  m.p. 114°). Ali 
forms of (I) become discoloured when preserved in 
substance or in boiling H 20  but the change does not 
appear deep-seated. When heated at about 300° 
(I) gives 2 : 7-C,0H e(OH)a; (I) is converted by boil­
ing A c0H -A c20 -N a 0 A c into a tetra-acetate, m.p. 
184°, by BzCl and 25% KOH into a tetrabenzoate, 
m.p, 242-5°, and by Me2S 0 4-N a 0 H  in boiling MeOH 
into a M e4 ether, m.p. 150°. p-~X0 2,CcH4,N 2Cl and
(I) in alkahne solution give S-ji-nUrobcnzeneazo-
2 : 2' : 7 : 7'-tetrahydroxy-1 : V-dinaphthyl or the di-p- 
nitrobenzeneazo-compound if a large excęss of- the 
reagent is used. Distillation of (I) with Zn dust affords 
C10H 8 and perylene (II) but not dinaphthyl (III) 
which, moreover, is not an intermediate in the form­
ation of C'i0H 8 and (II). Under similar conditions
3 : 3 ': 4 : 4'-tetrahvdroxvdinaphthyl or its Ac4 deriv- 
ative gives C10H g and (III) but not (II). H. W.

P rep aration  of alkylc?/cIohexanols.—See B., 
1937, 529.

C ondensation  of acetic  acid  and cycłohexene  
in  the presen ce  of boron  fluoride. H. L. W ttn- 
d e r l y  and F. J. Sow a (J. Amer. Chem. Soc., 1937, 
59, 1010— 1011).—The equilibrium mixture, cyclo- 
hexene +  AcOH 4 ^  ajclohexyl acetate, induced by 
BF3 at 80° contains 8-1— 8-8% of ester with 2%, 
23-5—23-8% with 4%, and about 31% with 6— 18% 
of BF3; with <  15% of BF3 the % of ester decreases 
slowly with time. The ester dissolves 1 mol. of 
B Fg and the Iow yield of ester with smali amounts 
of catalyst is due to removal of the latter. The 
peculiar conditions of the above apparent equilibrium 
are due to the combined results of truły rerersible 
esterification, irreversible polymerisation by higher 
concns. of BF«, and reversible removal of B F3.

R. S. C.
A pplication  of C urtius reaction  to  the sy n th esis  

of p-m ethoxy-p-phenylethylam ine hydroch loride.
P. P. T. Sah and C. Z. T seu  (J. Chinese Chem. Soc., 
1937, 5, 134—-139).—Me cinnamate and Hg(OAc)2 
yield i l e  a-(acetatomercuri)-[3-methoxy-[3-phenylpro- 
pionate, m.p. 140°, decomposed by N H 3-H 2S to Me 
p - mcthozy -p-plie nylp rap i ona te. This ester gives (N„H4) 
the hydrazide, m.p. 145—147° (»t-N02-C6H4-CH0 
derivative, m.p. 192°), of (3-methoxy-p-phenylpropionic 
acid, which througli the azide forms the urethane, 
m.p. 68—69°, hydrolysed (HC1) to $-methoxy-$-phenyl- 
elhylamine hydrocldoride, m.p. 157— 159°. F. R-. S.

P o lym eth y lb en zen es. X V III. A ction  of n itr ic  
acid  on brom od u ren e. L. I. Sm ith , F. L. T a y lo r ,  
and (Miss) I. M. W ebster  (J. Amer. Chem. 
Soc., 1937, 59, 1082— 1086).—The. compound (I), 
C10H n OsN 2Br, obtained from bromodurene by fum- 
ing HKOg (cf. Smith et al., A., 1935, 1114), is shown 
by the following reactions and those described 
previously to be probably 3-bromo-Q-nitro-2 : 4 : 5- 
trimethylbenzyl ni tratę or possibly (la). CH20  

p o  (guaiacol colour reaction only) is
r M probabhr formed, as well as 2- 
ęS pyr brom o-5 : 6 -d in itro-l : 3 : 4 -tr i-

X X__a  2 methylbenzene, by the action o f
K  U conc H2s o 4 on (I) H 2S 0 4 in

'•NO1 2 aci- AcOH converts (I) into 3-
T1 2 bromo-Q-nitro-2 : 4 : 5-trimethyl- 

' ' benzyl alcohcl (II), m.p. 188°, with
H N 0 3 and a tracę of H N 0 2, and H 2S 0 4 in Ac20  
gives the acetate, m.p. 86°, of (II), also obtained 
by acetylation of (II) and readily hydrolvsed 
to it by HCl-EtOH. H N 0 3 (d 1*5)-. and (II) at 
0° give (I). HCl-EtOH converts (I) into the chlor- 
ide, m.p. 112-5— 113-5°, of (II), which, however, 
eannot be obtained directly from (II) and resists 
hydrolysis, but with N a l in COMe2 gives the iodide, 
m.p. 113,—115°, converted by A gN 03 in hot dioxan 
into (I). NaOEt converts (I) into 3-bromo-G-nitro- 
2 : 4 :  5-trimethylbenzaldehyde, m.p. 193°, sensitive to  
light and K 0 H -H 20-C 0M e2. Oxidation of (I) is 
slow and gives indefinite materiał. Durylałdehyde 
with Br in H 2S 0 4 gives (?) a : 2 : 5-tribromoduryl 
2 : 5-dibromodurylate, m.p. 219—220°, and with 
K N 0 3-H 2S 0 4 at —8° gives a substance, m.p. 139—  
140°, which resists Br. R. S. C.

Yn
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S y n th esis  of m eth oxyb en zy l a lcoh o ls. R.
Q,uelet, J. Allard, J. D ucasse, and (Mlle.) Y. 
Gehmain (Buli. Soc. chim., [v], 1937,4,1092—1101).—
o-CGH4Me'0Me, 40% CH20 , and HC1 yield very nn- 
stable i-methoxy-3-methylbenzyl chloride, b.p. 119°/12 
mm. (decomp.); with NaOAc the crude substance 
readily yields ±-methoxy-3-methylbenzyl alcohol, b.p. 
148—•149°/18 mm. (phenylurethane, m.p. 90-5°), 
with 4 : 4'-dimethoxy-3 :3'-dimethyldiphenylmethane. 
Similarly m-C8H 4Me*0Me gives, after treatment of 
the chloride, \-methoxy-2-mdhylbenzyl alcohol, m.p.
143— 147°/18 mm. (phenylurethane, m.p. 71°), with 
4 : 4 ' -  dimethoxy - 2 : 2 ' -  dimethyldiphenylmethane. 
jp-C6H4Me-OMe gives (ZnCl2) 2-methoxy-5-methylbenzyl 
chloride, b.p. 124°/16 mm,, which with NaOAc- 
AcOH gives the acetale, b.p. 146°/16 mm., of 2- 
methoxy-5-methylbenzyl alcohol, b.p. 140—141°/16mm. 
(phenylurethane, m.p. 90°). 2 : 4 :  l-OMe‘C6H 3MePr^ 
gives ±-methoxy-2-methyl-5-isoprppyl-benzyl chloride, 
b.p. 148°/1G mm., of which the crude product is 
converted into the -benzyl alcohol, new m.p. 35° 
(phenylurethane, m.p. 101°), with 4 :  i'-dimethoxy- 

r2 : 2'-dimethyl-a : 5'-diisopropyl-diphcnylnidhane, m.p. 
73°, b.p. 225—230°/16 mm., oxidised to the corre- 
sponding -benzophenone, m.p. 139°. o-N 02-CfH4-0Me 
gives (ZnCl2) 3-nitro-4-methoxybenzyl chloride, m.p. 
85-5—86°, converted into the acetale, m.p. 37°, of
3-nitro-4-methoxybenzyl alcohol. The above benzyl 
alcohols are all oxidised (KMn04) to the corresponding 
benzoic acids. E. W . W.

O xidation  of ergosterol-JS3. Y. H. C hex (Ber., 
1937, 70, \B \, 1432— 1437).— Ergosteryl-7i3 acetate, 
m.p. 132°, [ajn — 183-5°, is oxidised by Pb(0Ac)4 
in AcOH to ergostadienetriol triacetate (I), C2gH430 3Ac3, 
m.p. 172— 173°;- [a] 0̂'3 +14-3° in CHC13, hydrolysed 
by KOH-EtOH to ergostadienetriol, m.p. 227°, 
converted by boiling Ac20  partly into (I) but mainly 
into acetylergostadienone (II), C30H4gO3, m.p. 180—  
181°, [a]” 3 +36-5° in CHC13, which cloes not afford a 
semicarbazone and is converted by NaOAc, Ac20 , and 
Zn dust into a substance, C32H 50O4, m.p. 168°. Hydro- 
genation (Pt-sponge in AcOH) of (II) yields acetyl- 
ergostanol, m.p. 144— 145°. Ozonisation of (I) 
affords api-dimethylbutaldehyde. H. W.

T h erm al decom p osition  of a-tocopherol. E. 
F ernholz (J. Amer. Chem. Soc., 1937, 59, 1154—  
1155).— a-Tocopherol is probably a mono-ether of 
duroquinol, sińce at 350° it decomposes to this 
quinol and an oil. R. S. C.

C on stitu en ts of sen ega  root. I. a-Spinasterol. 
J. C. Ii. SiMPSON (J.C.S., 1937, 730—733; cf. A., 1932, 
381; 1935,210).— a-Spinasterol (I) (isolatedfrom senega 
root as the benzoate), new [ot]” —3-7° (all rotations 
in CHC13), is oxidised (Cr03-A c0H ) to v.-spinastadienone
(II), m.p. 176— 176-5°, [a]}>7 +19-5° (oxime, m.p. 
253— 255°). Its Ac derivative (III) gives with 
B z0 2H in CHC13 a-spinasteryl acetate oxide, m.p.
158-5— 159°, [«]{; +1-4°, eonverted by MeOH—KOH 
into a-spinasterol oxide, m.p. 165°, also obtained from
(I). (III) is oxidised (Cr03-A c0H ) to an acetate, 
C30H4BO3 or C30H 48O3, m.p. 211—2J3-5° (converted 
by N H 20 H  into a product, m.p. 191— 193°, and by 
EtOH-KOH into an alcohol, C28H 440 2 or C28H460 2, 
m.p. 151— 152°), . with a substance, C30H460 4 or

C30H48O4, m.p. 170— 171°. (I) is unchanged by maleie
anhydride, and thus lacks conjugated ethylenic 
linkings. It is regarded as a tetracyclic sterol, not 
containing a 5 : 6-double linking [sińce it has not 
high la3vorotation, and sińce (II) shows only slight 
ahsorption at 2520 and 2440 A., and not at 2450 A.j.

li. W. W.
P rop erties of ca lcifero l.—See A., H I, 327.
Influence of so lven t on th e  cou rse of ch em ica l 

reactions. XV. A rom atic  m on ocarb oxy lic  a c id s.
K. L atjer (Ber., 1937, 70, [5], 1288— 1293).—The 
product of the dissociation const. of BzOH, I- and
2-C10H 7-CO,H, and anthracene-1-, -2-, and -9- 
carboxylic acid and the squares of the dipole moment 
of the corresponding Me esters is not const. as with 
phenols; the samo holds for the product, dissociatioh 
const. x  sp. esaltation of the E t esters. The 
divergence is shown particularly by carboxylic acids 
having a peri H atom; in these there is present a 
six-membercd, subsidiary valencv ring in which only 
one ion participates, thereby raising the electrolytic 
dissociation const. This view is in harmony with the 
observation that the a-hydroxyanthraquinones which 
contain a similar ring involving bóth ions have a 
remarkably smali dissociation const. H. W.

Iso m o rp h ism  of organie com pounds. I I . H. 
L e ttr ć , 11. B arnbeck, W. F d u st, and F. H a rd t  
(Ber., 1937, 70, [i?], 1410— 1416).— Isomorphism 
amongo-,m-,andj)-OH,C6H4,C02H,-CGH4Cl(Br)-C02H, 
and -C(iH4Me-C02H has been investigated. Nono 
of the twelve substituted acids giyes mixed crystals 
with BzOH. j\Iixed crystals aro formed by the 
similarly oriented chloro- and methyl-ben'zoic acids 
whefeas the hydroxybenzoic acids do not form xnixed 
crystals with the corresponding chloro- and methyl- 
benzoic acids. The three bromobenzoic acids give 
mixed crystals with the similar chloro- and methyl- 
benzoic acids but not with tho OH-acids. Mixed 
crystals are never observed with combinations of 
position isomerides -with the same substituents or, as 
far as observations have been madę, with different 
substituents. Relationships in this series differ 
from those recorded for derivatives of C10H g. There 
is no known exception to the isomorphous replac- 
abilitjr of Cl and Br but with other substituents this 
ability can be very greatly influenced by the complete 
structure of the mol. H. W.

C oupling of d iazon ium  sa lts  w ith  d eriva tives  
of cyclic  p-ketonic ac id s. R. P. L instea d  and 
A. B. L. W ang (J.C.S., 1937, 807—814).—E t cyclo- 
pentanone-2-carboxylate (I) condenses with diazotised 
N H 2Ph to the phenylhydrazone (cf. A., 1926, 1151) 
of E t H  a-ketoadipate, with some c.yc\opentane-\ : 2- 
dionemonophenylhydrążone, m.p. 201—203°, con- 
verted by NHPh-NH2 into the osazone. Using o- 
or j?-N02-CbH 4-NH2, cjc\opentane-l : 2-dione-mono-o-
(II) (dimórphous, yellow and orange), m.p. 176—177°, 
and -mono-j)-nitrophenylhydrazone (III), m.p. 242°, are 
obtained. B y action of aq. EtOH-KOH, (II) under- 
goes ring fission to v>-aldehydovaleric acid o-nitro- 
phenylhydrazone, m.p. 170— 172°. With the diazon­
ium salt from 2 : 4-(N 02)2CfiH 3'NH2, (I) gives Et 
_2-(2': 4' - di7iilrobenzeneazo)cjclopenlanone-2 -carbozyl- 
ate, m.p. 162— 164°, wiiich with aq. N a2C 03 undergoes
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acid fission to Et H  a-ketoadipate 2 :4 -dinitrophenyl- 
hydrazone, m.p. 168— 170° (decomp.), hydrolysed to 
a-ketóadipic acid 2 : i-dinilrophenylhydrazone, m.p.
238—240° (decomp.) [Et., ester, m.p. 48—50°). With 
N H 2Ph in C5H 5N and xylene, (I) gives ćycZopentan- 
one-2-carboxyanilide (IV), with its anil, m.p. 128—  
129°; with N H 2Ph and a tracę of AcOH, (I) yields 
E t l-anilino-A1-cycZopentene-2-carboxylate, m.p. 
58-5° (cf. A., 1929, 1312). Biscyclopentanone-2- 
carbozybenzidide (V), no m.p. < 250°,,is also prepared. 
With o- and p -N 0 2-C6H4-N2Cl, (IV) gives 2-o-, m.p. 
177°, and 2-\)-?utrobenzeneazocyc\opentanone-2-carboxi/- 
anilide, m.p. 242°, with (II) and (III), respectively. 
2-(2 ': 4' -Dinilrob(mzenmzo)cyclopentano>ie- 2 - carboxy- 
anilide, m.p. 206—207°, and, from (V), bis-2-o-, 
m.p. 265—268° (decomp.), and bis-2-p-nitrobenzene- 
azocyclopentanone-2-carboxybenzidide, m.p. 245—250° 
(decomp.), are also prepared.

The product from E t c?/c/ohexanone-2-carboxylatc
(VI) and N H 2Ph, E t H a-ketopimelate phenylhydr- 
azone (A., 1931, 363), is hydrolysed by EtOH-KOH to 
a-keiopimelic acid phenylhydrążone, m.p. 153— 154°, 
reduced to a-aminopimelic acid. Et H  a.-ketopimelate 
p-nitrophenglhydrażone (VII), m.p. 150°, and oc- 
ketopimelic acid 'p-nitrophenylhydrazone, m.p. 174—  
175°, are also prepared. With ^-nitrobenzenedi- 
azonium sulphate (VIII), (VI) yields Et 2-p-nitro- 
bcnzeneazocyclohexanone-2-carboxylate, m.p. 130—  
131°; this, which shows no tendency towards ring- 
fission, is converted by aq. Na2C03 into (VII). Hydro­
lysed (VI), or pure «/dohcxanone-2-carboxylic acid, 
with diazotised N H 2Ph or ^>-N02*CgH4-NH2, gives 
c?/cZohcxajie-1 : 2-dione-phenylhydrazone (A., 1933,
835) and -mono-p-nitrophenylhydrazone, m.p. 245—  
246° (of which the phenylhy drążone, m.p. 243—244°, 
is prepared, in orange and blue dimorphic form s); 
the last is also the product when (VIII) is used, no 
azo-acid being formed. With c//c/ohexanone-2-carb- 
oxyanilide, (VIII) gives 2--p-nitrobenzeneazocyclo- 
hexanone-2-carboxyanilide, m.p. 214°. l-Phenyl-3 : 4- 
cycZohexano-5-pyrazolone (IX) and (VIII) give a 
crude azopyrazolone, which with boiling EtOH yields 
(IX), MeCHO, P h N 02, and N ,, and with NPhMe2 
gives fi-nitrobenzeneazodimethyfaniline.

E. W. W.
D erivatives of sa licy lic  ac id . X I. B ro m o -  

sa licy lic  acids and  th e ir  m eth y l e th ers. N. W.
H irwe and B. V. P atil. X II. N. W. H irw e and 
(Miss) K. D. Gavanker (Proc. Indian Acad. Sci., 
1937, 5, A, 321—325, 377—380).—X I. 3-Bromo- is 
prepared from 5-sulpho-salicylic acid by brominating 
and passing steam through its conc. aq. solution at 
130°, and its M e ester, b.p. 277—278°;-from the Ag 
salt and Mel. Other new derivatives described are 
those of 3-bromo- (Et ester, b.p. 270°; amide, m.p.
105— 106°), 5-bromo- (Et ester, b.p. 295°; amide, 
m.p. 153— 154°), and 3 : 5-dibromo- (Et ester, b.p. 
295°; amide, m.p. 173-—174°) -2-methoxybenzoic 
acid.

X II. The following are described : Me 3-, m.p. 
60°, and Et 5-nitro-2-methoxybenzoate, m.p. 80—81°;
3-, m.p. 124°, and 5-nitro-, m.p. 213°, and 3 : 5-dinitro-2- 
methoxybenzamide, m.p. 166— 167°; 3-nitro-5-bromo-, 
m.p. 221°, and 3 : 5-dinitro-, m.p. 181°, -2-hydroxybenz- 
amide. A. Li.

P rep aration  of o-phthalaldehyd ic acid . B. B. 
D ey  and T. K. Srinivasan (Proc. Indian Acad. 
Sci., 1937, 5, A, 329—335).—C10H8 is oxidised 
(KMn04) to phthalonic acid, the N aH S03 derivative 
of which (cf. Graebe and Triimpy, A., 1898, i, 318), 
after two evaporations with conc. HC1, yields di- 
phthalide ether (I) (hydrolysed by NaOH to o- 
CH0-C6H 4-C02H) and a compound (extracted with 
C6H e), C16H 120 6, m.p. 98°, clearing point 168°,
probably C; H4< ^ g ( I I ) ,  which
gives with boiling H20  or conc. HC10-CH0-C,.H4-C02H, 
and with boiling EtOH (I) and ^-phthalaldehydic 
E t ester. Applying these observations, the yield of 
phthalaldehydic acid from the phthalonic acid by the 
method of Gardener and Naylor (Org. Syntheses, 
1936,16, 68) can be made as high as 77% by working 
up the residue left after the C6H fi extraction. The 
ira,-derivative of (II) (K N 03 +  H 2S 0 4), m.p. 120— 
140°, is hydrolysed to 1 : 2 : 3 -N 02-C6H4(CH0)-C02H.

A. Li.
C ondensation  of a ldehydes w ith  m alo n ic  acid  

in  presen ce of organ ie  b a ses . V III. C ondens­
ation  of o- and  m -an isa ld eh yd e. K. C. P andya  
and T. A. V ahidy  (Proc. Indian Acad. Sci., 1937, 
5, A, 437—441; cf. A., 1936, 1377).—The yields of
o- (or m-)methoxycinnamic acid afforded by condens- 
ing of o- (or w-)anisaldehyde with CH2(C02H)2 
in presence of five different bases are compared. 
C5H 5N gives the best yield (100%) and cleanest pro­
duct, but condensation also occurs (more slowly) 
without using a base. F. N . W.

F ried el-C rafts  con d en sation  of su b stitu ted  
g lu ta r ic  anhydrides w ith  benzene and the fo rm -  
ation  of iso m er ic  benzoylphenylprop ion ic a cid s  
in  the reaction  betw een  phen ylsu ccin ic  anhydride  
and benzene. A. A li, R. D. D esa i, R. F. H u n ter , 
and S. M. M. Muhammad (J.C.S., 1937, 1013—  
1016).—Tlie anhydrides of glutaric acid and its 
(iS-Me2 and (3-methyl-j3-ethyl derivatives react with 
C6H G (AlClj) to give y-benzoyl-x\-butyric acid, m.p. 
132° fsemicarbazone, m.p. 213° (decomp.)], -(5(3- 
dimethyl-n-butyric acid, b.p. 115°/35 mm. [semicarb­
azone, m.p. 178° (decomp.)], and -fi-methyl-fi-ethyl- 
n-buiyric acid, m.p. 49° [semicarbazone, m.p. 164-— ■ 
165° (decomp.)]. These are reduced (Clemmensen) to 
CH2Ph-[CH2]3-C02H, §-phenyl-$$-dimelhyl-, b.p. 120—  
121°/15 mm., and 8-phenyl-fi-methyl-$-ethyl-n-valeric 
acid, b.p. 138°/20 mm., but with H 2S 0 4 none of these 
condenses to the expected benzcycZoheptane deriv- 
ative, there being extensive sulphonation. P-Phenyl- 
glutaric anhydride does' not condense with C6f l 6, 
but internally, gm ng ketohydrindene-3-acetic acid 
[semicarbazone, new m.p. 260° (decomp.)]. CPh!CHBz 
and CHNa(C02Et)2 give a substance, ni.p. 255°, 
and CH2Bz• CHPh• (jH2• CO,,H. cycZoPentane-1 : 1-di- 
acetic anhydride with C6H 6 and A1C13 gives 1 -phen- 
acylcyclo-pentane-l-acetic acid, m.p. 85° [semicarbazone, 
m.p. 196° (decomp.)], reduced to 1 -$-phenylethyl- 
cyc\opentane-l-acetic acid, an oil, with 1 hydroxy-$- 
phenylethylcyclopentane-l-acetic acid lactone (?), m.p. 
216°. \-Phenacyl-Z-methylcyc\opentane-\-acetic acid, 
m.p. 65° [semicarbazone, m.p. 187° (decomp.)], is 
prepared. 1 -Phenacylcyclohexane-l-acetic acid, m.p.
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99° [semicarbazone, m.p. 189° (decomp.], is reduced 
to I-ę>-phe?iylethylcyclohex(me-1 -acelic acid, an oil, with
l-$-hydroxy-$-phenylethylcyclohexane-l-acetic acid 
lactone (?), m.p. 265°. In the condensation of phenyl- 
succinic anhydride with C6H G (A1C13), in addition to 
[3-benzoyl-p-phenylpropionic acid (I) (reduced to 
Py-diphenylbutyric acid), $-benzoyl-n-phenylpro- 
pionic acid (II), m.p. 154° (reduced to ay-diphenyl-n- 
butyric acid, m.p. 110°), and y-hydroxy-a.yy[or Pyy]- 
triphenyl-n-butyric acid lactone (?), m.p. 285° (de­
comp.), are formed. The compounds (I) and (II) 
are synthesised from CH2PhBz, NaOEt, and 
CH2Br-C02E t and from CH2Ph-CN and CH,BzBr, 
respectively. ' E. W. W.

B rid ged  r in g  sy s te m s . D en sity , refraction , 
and h yd ro lysis  of e ster s . H. B od e (Ber., 1937, 
70, [B], 1167— 1186).—Measurements of d  and n are 
recorded for the isomeric Me 2 : 5-e?(rfomcthylene- 
hexahydrobenzoates, Me2 3 : 6-e?iA>methylenehexa- 
hydro-o-phthalates, and: Mc, 3 : 6-e?wfomethylene- 
A4-tetrahydro-o-phthalates. The endo- and endo-cis- 
forms are the most compact; the exo- and exo-cis- 
isomerides have somewhat greater mol. vols. whilst 
the <ra?i.s-isomerides have the largest vols. The 
differing mol. vols. are probably caused by difference 
in size of the individual mols. rather than bjr differ- 
ences in the intermol. forces. The mol. refraction 
of isomeric esters is practically const. The abs. 
vals. of the mol. refraction agree well with those calc.
a.ccording to Roth-Eisenlohr particularly in the cases 
of the saturated esters. This is attributed to com- 
pensation of the diminution of polarisability caused 
by the compact, spatial structure of the mol. by the 
strain in the mol. In a corresponding strainless 
mol. (Me2 cis - 3 : 6 - e?w£oethylene - A4 - tetrahydro-o- 
phthalate and the corresponding H 6-compound; 
diw/cfohexadiene; tetrahydrodicł/cZohexadiene) a de- 
pression of the mol. refraction is observed. Examin- 
ation of recorded rates of hydrolysis of esters of 
borneol and isoborneol and the corresponding epi- 
compounds shows that, for each corresponding pair, 
one form (tso-alcohols, a-esters) is characterised by 
higher d and n and smaller rate of hydrolysis and can 
be converted into the other isomeride. The mol. 
refractions of each isomeride are eąual. In properties, 
therefore, the isomerides correspond completely 
with the c?wfo-ea:o-compounds of the norcamphane 
series and, if  the rules developed for the latter are 
applied, the isoborneol, epi-isoborneol, and a-acid 
derivatives are to be regarded as isomerides with 
ewcfo-placed groups. H. W.

Id entification  of a lcoh ols by 3-n itrophthalic  
an hydride. G. M. D ick in so n , L. H. Crosson, and 
J. E. Copenhayer (J. Amer. Chem. Soc., 1937, 59, 
1094—1095).—The following alkyl II  3-nitrophihalates, 
3 : 1 : 2-N 02'C6H3(C02H)*C02R, are obtained, with 
a little of the 1-mono-ester, by heating the acid 
anhydride and alcohol at the b.p., at 100°, or in PhMe : 
Me, m.p. 152-9—153-4°, Et, m.p. 157-7— 158-3°, 
Pr“, m.p. 144-9— 145-7°, Pr^, m.p. 153-9— 154-3°, 
Bu“, m.p. 146-8— 147°, Bu^, m.p. 179-9— 180-6°, 
sec.-Bu, m.p. 130-6— 131-4°, n-amyl, m.p. 136-2—  
136-4°, tsoamyl, m.p. 163-2— 163-4°, n -hexyl, m.p.
123-9— 124-4°, n -heptyl, m.p. 126-9—127-2°, n-octyl,

m.p. 127-8— 128-2°, n-nonyl, m.p. 124-8— 125-2°, 
n-decyl, m.p. 122-7— 122-8°, n-undecyl, m.p. 123-2—
123-3°, n-dodecyl, m.p. 123-9—124°, n-tridecyl, m.p.
124— 124-2°, n-lelradecyl, m.p. 123-2— 123-5°, n- 
pentadecyl, m.p. 122-4— 122-6°, n-hexadecyl, m.p.
121-4— 122°, n-heptadecyl, m.p. 121— 121-8°, and n-ocla- 
decyl, m.p. 118-3— 119-2°. M.p. are corr. R. S. C.

R eaction betw een  p h th a lic  anhydride and  
ethylene g lyco l.—See A., I, 417.

O ptical reso lu tion  of 1 : l'-d ia n th r y l-2  : 2 '-d i-  
carboxylic acid . K. L au er, R. Oda, and M. 
M iyawaki (J. pr. Chem., 1937, [ii], 148 , 310—316).—  
Fractional crystallisation of the ąuinine salt of the 
dZ-acid affords ąuinine d-1 : V-dianthryl-2 : 2'-dicarb- 
oxylałe (I), m.p. 165— 185° (decomp.), [aft0 +233-2° 
in CHC13, and ąuinine 1-1 : 1'-dianłhryl-2 : 2'-dicarb- 
oxylate (II), m.p. 160— 185° (decomp.), [aj" —245-0° 
in CHC13. (I) and HC1 afford d-1 : 1'-dianthryl-2 : 2'- 
dicarboxylic acid (III), m.p. 187— 198° (decomp.), 
[oc]d: +352-0° in COMe2 (chloride, [a]?,0 +256-0° in 
CHC13; amide, m.p. 171—175°, [aĘ0 +250-0° in CHC13). 
Similarly, (II) affords 1-1 : 1'-dianthryl-2 : 2'-dicarb- 
oxylic acid (IV), m.p. 190—200° (decomp.), [a]|° 
-358 -2° in COMe2 (chloride, [aft0 -250 -0° in CHC13; 
amide, m.p. 172— 180°, [a]g> -2 5 1 -5 °  in CHC13), con- 
verted by Na O Br into 1-2 : 2'-diamino-l : V -dianthryl, 
m.p. 174— 175°, [a]“  -3 3 6 -7 °  in CHCI3. (IV) was not 
racemised in Ac20  solution at 145° for 5 hr. The 
esterification rates, and [aft0 vals. in CHC13, AcOH, 
and 0-1AT-KOH, of (III) and (IV) are given, as well 
as Y-ray (powder) figures for (III). P. G. C.

D iene sy n th esis . II . T h erm a l d ecom p osi­
tion  of the additive products of acety lened icarb- 
oxylic  ester . K. A ld ek  and H. F. R ic k e r t  (Ber., 
1937, 70, [2?], 1354— 1363).— cycfoHeptadiene (I) and 
C02Me-CiC-C02Me give the normal adduct, hydro- 
genated (colloidal Pd), hydrolysed, and dehydrated 
by AcCl to 3 : 6 - e 11 do/) ropylę ?ie - A1 - te trahydro phthalic 
anhydride, m.p. 137°. (I) therefore resembles cyclo-
pentadiene. Fu ran is heated with C 02Et-C:C-C02Et 
at 100° and the product is hydrogenated (Pd-CaC03) 
and then hydrolysed to 3 :6-endo-oxido-A1-tetrahydro- 

pldhalic acid (II), m.p. 167°, and furan- 
H 2f A \C 0 2H 3 : 4-dicarboxylic acid, m.p. 212° (Me 
H 2l j JCO,H ester, m.p. 46°). When treated simi- 

Nj/' larly, 2-methylfuran yields 2-methyl-
'  ̂ furan-3 : 4-dicarboxylic acid, m.p. 230—

231° (non-cryst. Jfe2 ester; dianilide, m.p. 211—212°), 
and 3 : 6-endo-oxido-3-methyl-A1-telrahydrophthalicacid, 
degraded to 3-methylphthalic acid, m.p. 154° (an­
hydride, m.p. 118°). When boiled with 
C 02Et-C:C-C 02Et. E t rsodehydracetate gives C 02 and 
(after hydrolysis) 5-carbethoxy-4 : G-dimethiyl-o-phthalic 
acid, m.p. 164° (K 2 salt), oxidised by fuming H N 0 3 at
130— 140° to C6H(C02H)5. Analogously, trimelhtic 

^  acid is derived from E t cou-
 C-C02R malate. 4-Methylpyronone re-

H.f C() !■! acts as enol giving a primary
Ó H \ /ĆO  !| adduct (III), which becomes

 C-C02R stabilised by loss of C 02 and
H  formation of an aromatic

' ■' _ nucleus whereby 5-hydroxy-m-
toluic acid is obt^ned in place of the expected
4-hydroxy-6-methyl-o-phthalic acid. H. W.
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S y n th esis  of conjugated  b ile  ac id s. III. S od -  
iu m  taurocholate and taurodeoxycbolate. F.
Coktese and J. T. B ashour (J. Biol. Chem., 1937, 
119, 177— 183; cf. A., 1936, 724).—The chloride of 
triformylcholic acid (I) with conc. aq. taurine (II) 
and conc. aq. NaOH [amount reqnired depending on 
purity of (I)] are shaken for 5 lir., and neutrahsed 
with HC1. COMe2 is added, and recovered (II) 
removed. The filtrate is evaporated, and the boiling 
EtOH extract of the resulting oil or gum is pptd. 
with E t20 , gfving Na triformyltaurocholate. This is 
treated with NaOH, followed by HC1, and Na tauro­
cholate (III) obtained in 50% yield, [a]f>° +23-7° in 
H 20 , identical with the natural product. Decomp. 
points of normal (130— 145°) and para (225—235°) 
forms of (III) are of little val. for characterisation. 
The amount of H ,0  in (III) depends on atm. R.H. 
The chloride from diformyldeoxycholic acid (loc. cit.) 
with taurine similarly gives Na taurodcoxycholate
(IV), [a]i>1 +35-4°, which at 117° gives a para  form, 
decomp. 160— 175°. Fuli details of prep. of (III) 
and (IV) are given. The work of Tanaka (A., 1933, 
1162) is criticised : (III) does not isomerise in H 20  
at 100°. The Bondi and Muller method (cf. A., 1919, 
i, 576) yields (IV) and not the free acid.

E. W. W.
S u lphu r stu d ie s . X I. S u lphu r d eriva tives of 

b enzaldebyde. J. H. W ood and R. W . B ost (J. 
Amer. Chem. Soc., 1937, 59, 1011— 1013).— When 
CHPhCl2 and Na2S are kept in EtOH under N 2 for a 
week or heated for 6—8 lir., PliCHS is formed, but 
cannot bo isolatcd; some gives the (3-trimeride (I), 
sonie undergoes the Cannizzaro reaction to give 
GH2Ph-SH, PliCSjH, and a little PliCS2-CH2Ph (II), 
whilst sonie of the CH0Ph-SH formed reacts with 
PhCHS to give a little CHPh(S-CH2Ph)2. PhCHS 
undergoes the Cannizzaro reaction by way of the 
ester (II); if  it is brought about by Ńa2S, the ester 
cannot be isolated owing to its immediate hydrolysis 
to PhCS2H and CH2Ph-SH, but if (I) is distilled at
3 mm. in the presence of a few drops of H 2S 0 4, the 
distillate is mainly the monomeride [with a little 
(:CHPh)2, S, and tetraphenylthiophen], which partly 
reverts to (I) and partly polymerises to (I I ) ; tho 
Cannizzaro reaction can then be completed by adding 
Na2S. When (I) is distilled alone, tetraphenylthio­
phen is the main product. Passage of H2S into 
PhCHO in EtOH saturated with HC1 gives ( I ) ; in 
presence of less acid [HC1, H 2S 0 4, ZnCl2, AcOH, 
Mg(C104)2, P20 5], a pink gummy polymeride is 
formed, which decomposes when distilled, mainly into 
(!CHPh), and S, and does not undergo the Cannizzaro 
reaction. Passage of H 2S into PhCHO in K O H - 
EtOH gives mainly a pink oily polymeride, and a 
residue, which undergoes the Cannizzaro reaction; 
distillation of this polymeride gives mainly (!CHPh)2 
and S, but also some (II), indicating partial depoly- 
merisation. PhCS2Na, CH2PhCl, and NaOH in equiv. 
amounts in hot EtOH give benzyl dithiobenzoałe (II), 
b.p. 179— 180°/3 mm., identified by hydrolysis by 
Na2S; contrary to Fromm et al. (A., 1913, i, 175), an 
excess of CH,PhCl and NaOH leads to (CH2Ph)2S, 
m.p. 50°, obtained by hydrolysis o f the (II) formed 
and interaction of the resulting CH2Ph-SNa with 
CH2PhCl. (CHPh:NH,HCl)2,SnCl4 and H 2S in EtOH

give a plastic substance, m.p: 100—110°, and a pink 
gum. R. S. C.

K -Phenylundecapentaenal and ę-phenylpenta- 
d ecaheptaenal. R. K u h n  and K . W ajlleneels 
(Ber., 1937, 70, [B], 1331— 1333).—CHPhiCH-CHO 
is transformed by CHMe'.CH-CHO in presence of 
piperidine-AcOH into K-phenylundecapentaenal (I), 
m.p. 183° (vac.), the constitution of which is 
established by its conversion by CH2Pli*MgCl 
into Ph-[CH:CH]6'Ph. Condensation of (I) with 
CH2(C02H)2 in C5H bN  containing piperidine afFords 
phenylundecapentaenrjlidenenialonic acid, decarboxyl- 
ated in boiling A c ,0  to [i-phenyl-A^^^-tridecaJiezaencic 
acid, m.p. 255°. (I) is reduced by Al(OPr/3)3 in Pr^OH
to X-pJienyl-A^°K-undecapentaenol, m.p. 203°. <?-
Phenylpentadecaheptaenal, m.p. 234°, is obtained in 
minor amount during the prep. of (I). H. W.

S tu d ies  in  th e  sy n th esis  of v ita m ń w l. III. 
J. W. B a tty , A. B ubaw oy, I. M. H eelbron , W. E. 
Jones, and A. L ow e (J.C.S., 1937, 755—760).—Ex- 
periments directed towards the synthesis of i-(2 : 2 : 6- 
trimethyl-A6-cyctohexenyl)-A^cl-nonatetraen-a-ol by 
way of °-(2 : 2 : 6-trimethyl-A°-c)/cZohoxenyl)acralde- 
liydo aro described. The view (A., 1931, 961) that 
“ citrylidenemalonic acid ” is not SO-dimethyl-A0̂ - 
nonatriene-aa-dicarboxyhc acid is confirmed by its 
lack of selective absorption, and its failure to give 
COMe2 when treated with 0 3. Its quant. conversion 
by Cu-bronze at 130— 140°/10— 15 mm. into SO-di- 
7)iethyl-AaY,,-nonatrie7ie-a.-carboxylic acid (I), b.p. 132—  
134°/1 mm. (Me ester, b.p. 137— 140°/15 nim.), is, 
however, difficult to reconcile with the dilactonic 
formuła (loc. cit.). The Ba  salt of (I) with (HC02)2Ba 
and sand at 150— 160°/1 mm. gives a-aldehydo-80- 
dimethyl-A^^-nonatriene (II) (citrylideneacetaldehyde; 
cf. A., 1936, 316), which with aq. CN-CH2-C02Na  
yields a.-cyaiw-'C,y-dimethyl-AaYtL-undecatetraene-a.-carb- 
oxylic acid, m.p. 150°. (II) forms only one semicarb- 
azone, m.p. 167° (cf. loc. cit.), but this is accompanied 
by a smali quantity of a semicarbazone (III), m.p. 158° 
(see below). Citral condenses with CHMetCH/CHO 
(CgHjjN-AcOH) at 110° (C02) to a product separated 
into three fractions. Fraction A  is an oil, b.p. 86— 
88°/0-03 mm. [semicarbazone, C15H 23ON3 (IV), m.p. 
206°; phenylhydrazone, C2lH 27ON3, m.p. 173°]. Frac­
tion B, b.p. 115— 118°/0rl mm., gives (IV) and (III) 
(see above), m.p. 160°, identified as tho semicarbazone 
of oL-aMehydo-fy-dimethyl-A^^-uiidecatetraene (V), b.p.
114— 118°/0-05 mm. (phenylsemicarbazone, m.p. 134°; 
2 : i-dinilrophenylhydrazone, m.p. 104— 105°; anil, 
b.p. 178—182°/15 mm.), into which it is converted 
by H 2C20 4. With 0 3, (V) gives COMe2 and lsevul- 
aldehyde. Fraction G yields a semicarbazone, 
Ci5H 23ON3, m.p. 197°. Microhydrogenation of (III) 
shows 5 double linkings. Xmai. and £maT. of the above 
compounds aro tabulated. E . W. W.

P o lym eth y lb en zen es. X V II. A cetopenta- 
m eth y lb en zen e . L. I. Sm ith , (Miss) I .  M. W e b - 
steb , and C. Guss (J. Amer. Chem. Soc., 1937, 59, 
1078— 1082).—Acetopentamethylbenzene (I), prepared 
by Smith and Guss’ method (this vol., 293), has b.p.
144— 145°/8 mm., m.p. 84°, is completely enolised 
by MgEtBr, and the enolic OMgBr-compound with 
AcCl gives pentamethylbenzoyldiacetylmethane [y-penta-
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mcthylbenzoylpentane-$8-dione] (II), m.p. 110—111° 
(Cu derivative), which with N H 2OH gives a corn- 
'pound, m.p. 176°, i-pentamethylbenzoyl-3 : 5-dimethyl- 
or 4-acetyl-5-pentamethylphenyl-3-methyl-\sooxazole. 
C6Me5’MgBr with AcCl by most procedures give8 
mainly Cf,HMe5 with somc C„Me5Br and (?) 
CMeEtvOH; methods of separating (I) and (II) from 
such reaction products are dovised, but only in one 
case was (I) (6% only) found. Clemonfs compound, 
m.p. 110° (A., 1936, 852), was not (I) or (II).

[With J. H. Paden.] C0HMe5, Zn(CN)2, HC1, and 
ĄICLj give penlamdhylbfMzaIdehyde, m . p. 142— 147°, 
b.p. 144°/6 m m .' {ozime, m.p. 187— 188°; semicarb­
azone, m.p. 270—215°) (cf. Clemont, loc. cit.).

R. S. C.
B en zoy l ch lorid e . A rom atic  k eton es. J. B.

Senderens (Compt. rend., 1937, 204, 1296—1299).—  
When a misture of BzCl and a fatty acid is passed 
over T h 02 at 400— 450°, the product contains the 
mixed fatty-aromatic ketone and the fatty ketone, 
with decomp. products of BzCl. Thus Pr“C02H 
gives COPhPra and COPr“2 at 450°; AcOH at 300° 
gives only COMe2 whilst COPhMe appears at 400°. 
BzCl alone over ThO., at 370° decomposes to a gas 
(60% H 2, 40% C02), HC1, H 20 , and C. A mixture 
of BzCl and glacial AcOH in a closed fiask at room 
temp. slowly deposits crystals and evolves HC1; 
the crystals when distilled give AcOH and BzOH. 
AcOH from Ac20  does not react thus but propionic, 
butyric, and valeric acids (commercial pure) give 
smali amounts of BzOH. J. L. D.

H yd ro lysis  of e ster s , and  the K noevenagel 
reaction .— See A., I, 417.

C ondensation of deoxybenzoin  w ith  arom atic  
ald eh yd es and  k eto n es. II . C ondensations  
u sin g  su b stitu ted  d eoxyb en zoin s and su b stitu ted  
acetophenones. H. J. Callow and D. W. H t l l  
(J.C.S., 1937, S44— 847 ; cf. A .,1936, 997).—COPhMe 
and deoxybenzoin in EtOH-KOH, exposed to air, 
give phenacylidenedideoxybenzoin, CHBz(CHPhBz)2
(I), m.p. 199—200°, and \sophenacylidenedideoxy- 
benzoin, m.p. 175°. These are shown to be stereoiso- 
merides b y  their being both dehydrated by AcOH- 
HC1 or by H 2S 0 4 to the same substancc, m.p. 118—■ 
119°, which is either 4-benzoyl-2 : 3 : 5-tetraphenyl- 
pyran  or 4-a-phenylphenacyl-2 : 3 : 5-triphenylfuran. 
I t  is suggested that the abovo reaction procceds 
through an intermediate oxide,
O H -C P h < j^ ^ o > C P h -O H , which either reacts
with COPhMe to form (I), or oxidises further to 
ęHPh-pPh-OH^ and thence t0 Bz0H; which i3 also

obtained. Substituted deoxybenzoins give similarly 
phenacylidene-di-(4:-methijldeoxybenzoin), m.p. 238— 
240° (and tlie iso-compound, m.p. 175— 176°); -di-(4'- 
methyldeoxybenzoin), m.p. 255—256° (and the iso- 
compound, m.p. 240—241°); -di-(4-methoxydeoxy- 
benzoin), m.p. 225° (and the iso-compound., m.p. 190°); 
-di-(4:-chlorodcoxybenzom), m.p. 255—256° (and the 
iso-compound, m.p. 211—212°), -di-(4'-chlorode,oxy- 
benzoin), m.p. 248° (and the iso-compound, m.p. 234—  
235°), and -di-(i-bromodeoxybenzoin), m.p. 248° (from
4-bromodeoxybenzoin, m.p. 115°, prepared from p-

bromobenzamide and CH2PhMgBr). With the above 
compounds, the corresponding benzoic acid is also 
formed. Using deoxybenzoin and substituted aceto­
phenones, p-methyl-, m.p. 217° (iso-compound, m.p.' 
196— 197°), p-methozy-, m.p. 209° (iso-compound, 
m.p. 190— 191°), p-bromo-, m.p. 231° (iso-compound, 
m.p. 213—215°), and p-amino-phenacylidencdide.oxy- 
benzoin, m.p. 205°, are obtained. E. W. W.

R eactions of a-am inoketones. T. S. S tk yek s  
and B. A. Hems (J.C.S., 1937, 856—857).—That N  
in compounds of typo PlrCO-CH(XMe2)-CH2Ph (I) 
(cf. A., 1930, 1437) occupies the a- and not the p- 
position with respect to CO, is shown by conversion 
of (I) by MgPhBr into fi-dimethylamino-a.-hydroxy-
a.<xy-triphenylpropane, m.p. 75° (picrate, m.p. 188°), 
which is oxidised by persulphate to COPh2 and 
CH2Ph*CHO. Substituted benzylacetophenones (loc. 
cit.) similarly givo fi-dimethylamino-a.-hydroxy-aay- 
triphenylbutąne, not eryst. [hydrochloride, m.p.
226—231° (decomp.)], oxidised to COPh2 and 
CHPhMo-CHO; $-piperidino-a.-hydroxy-a.o.y-triphenyU 
propane, m.p. 145— 147°; and p-dimethylamino-a.- 
hydroxy-a.ayy-tetraphenylpropane, m.p. 105° (sulphate), 
oxidised to C0Pho, without CHPh2‘CHO or 
CHPh2-C02H. In EtOH-NaOEt, (I) is oxidised by 
air to Ph a-dimetkijlaminostyryl ketone, m.p. 62° 
(synthesised), with BzOH and CH2Ph-CPli(0H)-C02H. 
BrCN in‘Et20  converts (I), with loss of a Me group, 
into Ph a.-methylcyanoamido-$-phenylethyl ketone, m.p. 
110° (corresponding carbamide, m.p. 226°). o-Piper- 
idino-oj-benzylacetophenone similarly gives, by ring 
fission, Ph a-(z-bromoamylcyanoa?nido)-fi-phenyl- 
ethyl ketone, m.p. 83°. E. W. W.

D etection  and d eterm ination  of a ldehydes by  
h a logen  d erivatives of d im edon . T. VorriLA 
(Suomen Kem., 1937, 10, B , 14).— Reduction of 
2 : 4 :  6-tribrom o-l : 1 - dimethylq/f,/ohexane - 3 : 5- 
dione with acid K I yields 2 : 6-dibromo-l : l-dimethyl- 
cyclohexane-3 : 5-dione (I), m.p. 145— 147° (decomp.).
(I) (2 mols.) gives with CH20  (1 mol.) a compound, 
m.p. 203—204°, and with MeCHO (1 mol.) a compound, 
m.p. 182° (decomp.). 4-Bromo-l : l-dimethylcycfo- 
hexane-3 : 5-dione reacts with CH20  with loss of HBr, 
the product having m.p. 213—214“. M. H. M. A.

P yren iu m . X X V III. C onstitution  of b enzoyl- 
naphthol. W. D i l th e y  and O. D orniieim  (J. pr. 
Chem., 1937, [ii], 149, 55—57).—The action of 
MgPhBr on 2 : 1 -OH-C)0H G-CHO gives phenyl-2- 
hydroxy-l-7iaphthylcarbinol, m.p. 118— 119°, also ob­
tained by reduction of 1 : 2-C10H nBz-OH (I) in 
alkaline but not in acid medium. The constitution 
of (I) is thus established. H. W.

S y n th esis  of d icyclic  a-ketones w ith  an  an gu lar  
m eth y l grou p . G. A. R. K on, R. P. L iń stea d , 
and C. SiMONS (J.C.S., 1937, 814—817).—8-Methyl-
1 - hydrindanone and 9 - methyldecahydronaphthal-
1-one are synthesised by new methods. With 
OEt‘[CH2]3’MgBr, E t 2-me"thylq/cfohexanone-2-carb- 
oxylate gives E t 2-methyl-2-y-ethoxypropylc2/cZo- 
hexan-l-oI-2-carboxylate (cf. this vol., 197), b.p. 
144°/4 mm., which when boiled with aq. H 2C20 4 
gives Et 2-me.thyl-l-y-ethoxypropyl-b.w)-cyc\ohexene-
2-carboxylate, b.p. 122°/2 mm., reduced (Adams) to
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E t 2-methyl-1 -y-ethoxypropyl-A6m-cyc\ohexane-2-
carbozylale (I), b.p. 123°/3 mm. (hydrolysed with 
difficulty to the acid). This with H I gives the I-acid 
.(II), oxidised by Cr03-A c0 H  to 2-methylcyclo- 
hexane-2-carboxylic-\-$-propionic-acid (III), also ob­
tained from (I) by oxidation througli the OEt-acid. 
When distilled with Ba(OH)2, (III) gives 8-m ethyl-l- 
hydrindanone, m.p. 33—34°, b.p. 84°/5 mm. (cf. A.,
1936, 988) (semicarbazone, new m.p. 224-5°), which 
with conc. H N 03 forms 2-methylc?/c/ohexane-l- 
carboxylic-2-acetic acid. OEt-[CH2]3-OH gives rise to
8-ethoxybutyl bromide, b.p. 169°, which similarly 
furnishes E t 2-methyl-l-&-ethoxybutylcyc\ohexan-l-ol- 
2-carboxylate, b.p. 165°/0-5 mm., Et 2-methyl-\-8 
ethoxybntyl-Aw>-cyc\ohexe7ie-2-carboxylate, b.p. 135°/
0-4 mm., and Et 2-methyl-1 -§-ethox>jbuiylcyc\ohexeine-
2-carboxylate, b.p. 149°/0-8 mm., hydrolysed to the 
acid. The OEt-acid with Cr03-A c0 H , followed by 
Ba(OH)2 distillation, gives 9-methyldecahydronaplith- 
al-l-one (cf. A., 1936, 988), also obtained by con- 
verting (II) by E t0 H -H 2S 0 4 into E t 2-methyl-l-y- 
iodopropylcyc\ohexane-2-carboxylate, and treating this 
with KCN-EtOH. E. W. W.

S tero l grou p . X X X II. B rom in ation  of 6- 
k etoch o lestan y l aceta te . I. M. H kilbron , E. R. H. 
J ones, and F. S. Spring  (J.C.S., 1937, 801— 805).—  
Experiments direeted towards the prep. of 7-dehydro- 
cholesterol are described. 6-Ketocholestanyl acetate
(I), with Br-AcOH at 0°, gives a 5-/ir-dcrivative
(II), m.p. 162° (decomp.), [a]„2 —133° (all rotations in
CHClg). At the b.p. the product is the 7-Br-deriv- 
ative (III), m.p. 144— 145° (stable), [<x]“  -f41°. 
With HBr-AcOH, at 100°, (II) yields (I I I ); both are 
reduced by A l-H g to (I). In C5H 5N, (II) gives 6- 
keto-3-acetoxy-Ai -cholestene (IV), m.p. 110°, [a];? —50-5°, 
absorption max. at 2360 and 3200 A., which is con- 
verted by MeOH-KOH at the b.p. into 3 : 6-diketo- 
cholestane (V), or, at room temp., into 3-hydroxy-G- 
keto-Ai -cholestene, m.p. 150— 151°, [a]™ —13°, ab­
sorption max. at 2390 and 3190 A., which with hot 
EtOH-KOH yields (V). With Al2(OPr^)3-Pr^OH, 
followed by MeOH-KOH, (IV) gives 3 : G-dihydroxy- 
A*-cholestene, m.p. 178— 179° [Ac,, derivative, m.p. 
154— 155—157° (third temp. clearing point), [a]“  
+24-8°; Bz2 derivative, m.p. 198— 199—208°, [a]”  
+83-9°]. With EtOH-KOH, (II) gives 3 : 5-di- 
hydroxy-G-ketocholestane, m.p. 138°, [a]j? +29-3° 
(Bz derivative, m.p. 170°, [«]“  +23-0°). Conversion 
of (III) into (IV) was not effected, but on prolonged 
heating of (III) with A gN 03 in C5H 5N, 6 : 7 -diketo- 
cholestanyl acetate, m.p. 156— 157°, [a]„ —108°
(quinoxaline derivative, m.p. 1S6— 187°), was obtained, 
and with EtOH-KOH, 3 : 7-dihydroxy-G-ketocholestane, 
m.p. 179°, sublimes at 220°/0-001 mm., [a]“  4-31-4° 
(jBz2 derivative, m.p. 169— 170°, [a]g> +62-0°).

E. W. W.
R eplacem ent of th e  3-h yd roxy l in  p regn en ol-  

one and an d rosten d io l by ch lorine. A. B ute- 
nandt and W. Grosse (Ber., 1937, 70, [i?], 1446—  
1450).—A5-Pregnen-3-ol-20-one is converted by 
CfiH4Me-S02Cl in C5H 5N  at room temp. into the p- 
toluenesulphonate, m.p. 139— 140°, [ajj} + 9 °  in CHC13, 
converted by MeOH at 100° into pregnenolone Me 
ether, m.p. 123— 124°, [a]L6 + 1 8 °  in CHC13, and by

KOAc in boiling MeOH into isopregnenolone Me ether, 
m.p. 124— 125°, [a]£° + 132° in CHC13; this with conc. 
HCl-AcOH at room temp. yields 3-chloro-A5-pregnen~ 
20-one, m.p. 146-5°, [a]o +31-5° in CHC13 (oxitne, 
m.p. 181°). Androstene-3 : 17-diol di-p-toluenesul- 
phonaie, m.p. 140— 141°, [«]2D° - 5 9 °  in CHC13, gives 
isoandrostenediol Me ether 17 - p - toluenesulphonale, 
m.p. 124°, [a]o +23-5° in CHC13, whence 3-chloro- 
A5-androste7wl 17-p-toluencsuIphonate, m.p. 150°, [a]!0 
- 6 0 °  in CHC13. H. W.

M anufacture of 17-hydroxy-3-keto-com pounds  
of th e  cycfopentanopolyhydrophenanthrene  
se r ie s .—See B., 1937, 620.

C onstitution  of sh ik on in . S yn th eses of iso -  
h exylnaphthapu rp urin  and rela ted  com p ou n d s.
(Miss) C. K uroda and M. W ada (Proc. Imp. Acad. 
Tokyo, 1937, 13 , 158— 160).— In a similar manner to 
the prep. of naphthapyrpurin from naphthazarin 
(A., 1927, 886), jsohexylnaphthazarin (this vol., 
66) gives \sohexylnaphthapurpurin [ 3 : 5 :  8-trihydroxy-
2-\sohexylnaphthaquinone\ (I), m.p. 117°. 3 : 5 : 8 -
Trihydroxy-2-ethylnaphthaquinone, m.p. 195°, is ob­
tained similarly, as is the 2-Me derivative [which on 
keeping changes its m.p. from 192° to 176° (sublim- 
ing)]; the identity of the last with the known com- 
pound (A., 1935, 623) establishes the structure of (I). 
No details or analyses are given. E. W. W.

S a lts  of l-a m in o a n th ra q u in o n e-2 -ca rb o x y lic  
acid . J. V. Dc bsk y , M. H r d l ić k a ,  and K. S te f a n  
(Publ. Fac. Sci. Univ. Masaryk, 1937, No, 232, 1—  
9).—Normal .salts of Pb", H g', Cu", Cd", Co", N i” , 
Mn”, Fe", Fe"*, Al"', Ba", Sr", and Mg" are pptd. 
by adding equiv. amounts of these cations in solution 
to a carefully neutralised solution of the K  salt (I) 
of the acid. A slightly alkaline solution of (I) gives 
the basie salts o f Pb", Cu", Cd", Co", N i", Mn", 
Zn", Fe", Fe"’, Al'", and Ca". All these salts are 
dark red in ćolour. Only the alka li and N H 4 salts 
are H 20-sol. F. R.

A d d ition  of d ien es to  h a logen ated  and hydr- 
oxy la ted  n aphthaqu inones. L. F. F ieser  and 
J. T. D unn (J. Amer. Chem. Soc., 1937, 59, 1016—  
1021).— H ydroxy-l : 2-naphthaquinones decompose 
rather than add dienes, and OH-substituents depress 
the rate of reaction of the 1 : 4-quinone ; 3- and
4-halogeno-l : 2-naphthaquinones, however, con- 
dense readily with dienes to give adducts which 
readily lose HC1 to alkali and then oxidise in air to 
phenanthraquinones. Prep. of the following is 
described : 6- and 7-hydroxy-l : 2-naphthaquinone 
[do not condense with (CH,XJMe-)2], juglone and 
its Ac derivative, m.p. 153— 154°, 1 : 2 : 4 : 5 -  
(or 1 : 2 : 4 : 8-)telra-acelozy?iaphthalene, m.p. 154°, 
2 : 5-(or 2 : 8-)C10H 6(OH)2, decomp. about 220°, 
naphthazarin diacetate, m.p. 195— 196°, 5 : 6 : 8 -  
triacetoxy-l : 4-naphthaquinone, m.p. 165— 166°,
3-bromo- (I), m.p. 177— 178°, 3 : 4-dichloro- (II), 
m.p. 183-5— 184-5°, and 4-chloro-l : 2-naphtha- 
quinone (III) (from 1 : l-dichloro-2-ketodihydro- 
naphthalene by way of 1 : 4-dichloro-2-naphthol 
and -l-nitro-2-ketodihydronaphthalene),. m.p. 132— 
136° (decomp.). 6-Bromo-l : 2-naphthaquinone and 
(CH2!CMe)2 give a product, oxidised during
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reaction to a substance, C10H 13OBr, m.p. 237—  
238° (decomp.). (CH2IGMe)2 forms adducts with 
acetyljuglone (94% in 30 min.), m.p. 126— 12S°, 
juglone (I) (95% in 20 min.), m.p. 141— 142° [with 
Ac20 -N a 0 A c  gives 5 : 9 :  l0-triacetoxy-2 : 3-dimethyl-
1 : 4-dihydroanthracene, m.p. 197— 198°, converted by 
10% KOH into 5-hydroxy-2 : 3-dimethylanthraquinone, 
m.p. 178-5— 179-5°, also obtained similarly from (I)], 
naphthazarin (83% in 6 hr.), m.p. 195° (decomp.), 
diacetylnaphthazarin (92% in 3 hr.), m.p. 175° 
(decomp.), 5 : 6 :  8-trihydroxy- (33% in 60 hr.), m.p. 
255° (decomp.), and 5 : 6 : 8-triacetoxy- (70% in 
27 hr.), m.p. 186° (decomp.), and 2-methyl-8-hydroxy- 
1 : 4 - dihydroanthracene (84% in 19 hr.), m.p. 78—  
79-5° (decomp.). Juglone and (CH2;CH)2 give an 
adduct (94% in 30 min.), m.p. 124— 125°. 3-
Chloro-1 : 2-naphthaquinone in pure CHC13 affords 
with (CH2!CMe)2an adduct,m.p. 87—88°,which rapidly 
decomposes when kept or when warmed with NaÓAc- 
EtOH, yielding 2 :3-dimethylphenanthraquinone, m.p. 
237—238°, 242—243° (corr.), also obtained from (III) 
by way of an impure Cl-compound and from (I) by 
way of a Br-compound which was oxidised by Cr03.
(II) gives an adduct with (CH2;CMe)2, m.p. 130-5—
131-5°, which only slowly gives up Cl to hot 10% 
KOH-EtOH, yielding thereby an oil. R. S‘. C.

F urther reaction  produet from  3 -ch lo ro -l : 2 - 
naphthaquinone and d im ethylbutad iene. L. F.
F ieser  and J. T. D unn (J. Amer. Chem. Soc., 1937, 
59, 1021— 1024).—When 3-chloro-l : 2-naphthaquin- 
one and (CH2!CMc)2 are heated at 100° in CHC13, the 
initial red colour fades to yellow in about 45 min. 
owing to addition to form ll-chloro-2 : 3-dimethyl-
1 : 4 : 11 : 12-tetrahydrophenanthraqumone; in 35— 
50 min., particularly in hght, the red colour returns, 
probably due to loss of HC1 and formation of 2 : 3-di­
m ethyl-l : 4-dihydrophenanthraquinone; in a further
2 hr. the colour has faded again to yellow (green 
fluorescence) and the solution yields a substance, 
C22H 240 2, colourless and yellow forms, m.p. 135° after

sintering at 130°, believed to 
be (I). (I) absorbs 2 0 2 from

_prr B z02H and with H 20 2 gives
N 2 4 : 5 -  dimethyl - 2 : 2 ' -  diphenic

CMe acid, m.p. 203—204°, also ob- 
/CMe tained from 2 : 3-dimethyl- 

■CH2 phenanthraquinone (II); it  re- 
pTr sists hydrogenation and does

2 not form a semicarbazone and
quinoxaIine derivative; above 

the m.p. it gives a substance oxidised by air to (II), 
obtained direetly in 91% yield by Cr03. The prep. 
of 3 : 7-dimethyl-l : 2-naphthaquinone is improved, as 
also is its condensation with (CH2!CMe)2 to 2 : 3 : 7  :11- 
tetramethyl-1 : 4 : 11 : 12-tetrahydrophenanthraquin- 
o n e; this forms normally a quinoxaline derivative, 
m.p. 137— 138°, adds2H  togive the 1 : 2 : 3  : 4: 11: 12-  
/ / fi-derivative, m.p. 131°, and with H20 2 gives
2 : 4 :  5 : 4'-tetramethyl-l : 2 : 3 : 6-letrahydro-2 : 2'-di­
phenic acid, m.p. 248—249° (J /e2 ester, m.p. 88—89°; 
anhydride, m.p. 97—98°), converted at 330—333° by 
loss of C 02 into 2 : 3 : 7 :  lO-tetramethyl-l : 4 : 10 : 11- 
tetrahydrojlaorenone [semicarbazone, softens at 244°, 
m.p. 260° (decomp.)]. R. S. C.

A pplication  of th e  diene sy n th esis  to  h a logen -  
ated 1 : 2 - and 3 : 4-phenanthrenequinones. L. F.
F ieser  and J. T. D unn (J. Amer. Chem. Soc., 1937, 
59, 1024— 1028).—Chrysene- and 3 : 4-benzphen- 
anthra-quinones are smoothly obtained by diene 
addition to lialogenophenanthraquinones, followed by 
elimination of HC1 and oxidation. Phenanthra-3 : 4- 
quinone and Br-AcOH give a dibromide, converted 
by hot H20  into 2-bromophenanthra-3 : 4-quinone (I), 
m.p. 212—213° [eorresponding quinol, m.p. 164— 
165-5° (Me2 ether, m.p. 79—80°)], the structure of 
which is proved by conversion by Ac20 -H 2S 0 4 into
2-bromo-l : 3 : 4-triacetoxyphenanthrene, m.p. 195— 
196°, which by hydrolysis and aerial oxidation gives
2-bromo-‘i-hydroxyphcnanthra-l : 4-quinone, m.p. 198—  
199°; this quinone is stable to boiling dii. alkali and 
is unchanged by hot MeOH-HCl, which respectively 
degrade and methylate the Br-free OH-quinone. 
(CH2!CMc)2 adds to (I) in CHC13 at 100° (2 hr.), 
giving a Br-compound, eonverted by Cr03 into 8 : 9-di- 
methylchrysene-5 : Q-quinone, m.p. 250—251°. Phen- 
anthra-1 : 2-quinone (II) similarly yields the 3-Br- 
quinone (III), m.p. 245—246°, 3-bromo-l : 2-dihydroxy- 
phenanthrene, m.p. 195— 196° (ilfe2 ether, m.p. 82—■ 
83°), and 3-bromo-l : 2 : 4-triacetoxyphenanthrene, m.p.
188— 189° [hydrolysed to an indefinite substance, m.p. 
222° (decomp.)]. From (III) is obtained a 79% yield 
of 6 : l-dimethyl-3 :4-benzphenanthra-\ : 2-ąuinone, m.p. 
194— 195°, also obtained, but only in 29% yield, 
from (II). (CH2:CH)2 and (III) give 3 : 4-benzphen- 
anthra-1 : 2-quinone, m.p. 190—191° (ąuinol, m.p. 
194— 195°), in 65% yield. 3-Phenanthrol and Cl2 
(excess) in AcOH at 13—17° give l(or 2) : 4 : 4 ': 9 : 10- 
pcntachloro-3-kdo-3 : 4 : 9 : 10-tetrahydrophenanthrene, 
m.p. 175— 180° (decomp.), converted by many 
reagents into indefinite products, but by SnCi2-AcOH  
at room temp. into l(or 2): 4: 9(or 10)-trichloro-3-phen- 
anthrol, m.p. 130— 131° (acetate, m.p. 164— 165°), 
which with H N 0 3-A c0H  gives l(or 2) : 9(or 10)-cZi- 
chlorophenanthra-3 : 4-quinone, m.p. 239—240°, and 
A\ith Ac20 -H 2S 0 4 yields 9(or lQ)-cMoro-\(or 2) : 3 : 4- 
triacetoxyphenanthrene, m.p. 230—231°. R. S. C.

T w o-step  oxidation  treated  for th e  case of 
phenanthreneqxdnonesulphonate.—See A., I, 415.

Carbonyl con stitu en ts of eucalyptus o ils . I. 
O ecurrence of crypta l. P. A. B erry , A. K. 
Macbeth, and T. B. Swanson (J.C.S., 1937, 986—  
989).—Z-4-isoPropyl-A2-cyc£ohexen-l-one (oxime, b.p.
160— 161°/33 mm.) has been isolated from various 
eucalyptus oils, and on the evidence of oxidation, 
reduction, and identity of derivatives, is identical 
with “ cryptal.” I t  seems elear that the corre- 
sponding aldehyde (A., 1930, 602) has not been 
isolated from eucalyptus oils. F . R. S.

Supposed  tran sform ation  of d ih yd roxyd i-  
hydro-a-cam pholen ic acid  in to  p inon ic  acid . M. 
D elźpin e  (Buli. Soc. chim., 1937, [v], 4, 1145— 1147). 
—The distillate from rf-dihydroxydihydro-a-camphol- 
enic acid contains, not “ pinonic acid,” but d-a-cam- 
pholonic acid, [a]D +158° in H20  (setnicarbazone, 
[a]D +129° in ammoniacal H 20 ) (cf. this vol., 67).

E. W. W.
D iene sy n th esis . III . P ro d u cts  obtained  fro m  

cc-terpineol b y  lo ss  of w ater . K . Al d e r  and
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H. E. R ickert (Ber., 1937, 70, [B], 1364— 1369).—  
The product obtained by 
the deliydration of a-terp- 
ineol is transformed by 
C02Et-C:C*C02E t mainly

Me

h / ^ c h .
-C-C0,H

H
>CH2

\ y C M e 2 into C2H 4 and Et2 G-methyl-

H -Ć-C0.H
( A . )

3-isqpropylphihalate (I), b.p. 
ISO—190°/15 mm., mixed 
with smali amounts of a 

product (II), b.p. 196°/15 mm. Hydrolysis of (I) gives 
6-meihyl-3-isopropylphthalic anhydride, m.p. 102°, 
identified by oxidation to ‘.i-methyl-6-hydroxyisó- 
mopylphthalic acid, m.p. 288°, and mellophanic acid. 
Probably (II) is a cł/cfoheptadiene derivative (A) 
hydrogenated to a compound, C14H20O4, m.p. 202—  
203° (decomp.). H. W.

Stru ctu re  and probable b io g en esis  of [3-caryo- 
p h yllen e. K . Ganapathi (Current Sci., 1937, 5, 
586).—The relationship of jł-caryophyllene to ortho- 
dene by addition of an isoprene unit is discussed.

E. R. S.
C onstitu tion  of a-cyperone. A. E. B ra d m e ld , 

R. R. P r i t c h a r d ,  and J. L. Simoksen (J.C.S., 1937, 
760— 763).—The formuła

CH.-CH.-ęMe—CHICH m 
Y~  H*CHMo*CO (I) 

(H) (A., 1936, 856) is abandoned
CH,:CMc-CH-CH2 for a-cyperone 

in favour of
^H2-CH2-CMe-CH2-ęH2

(V), is excluded,

CH2:CMe-ĆH1 CH2-Ć:CMe— ĆO" (III)' The hydr0‘ 
carbon C15H 18 from hydroxymethylene-a-cyperone is 
now identified as 1 : 3 : 7-C10H 5Me2Pr^ (IV), which is 
synthesised (see below). The hydrocarbon from 
tetrahydroeremophilone and MgMel followed by Se, 
previously regarded as (IV), is now identified as 
1 : 5 : 7-C10H 5Me2Pr^; the non-identity of the two 
hydrocarbons is thus no longer an argument against 
formuła (III). A third formuła, 

ę H 2-CH2-ęMe-CH2—CH. 
CH2:CMe-CH-CH2-CH*C(CH2)-CO 
sińce on this the action of 0 3 on the semicarbazone 
of (II) woułd give a product C14H210 3N 3, whereas the 
product obtained (loc. cit.) is C15H230 4N 3, and is now 
formulated as

C H A c < ^ ^ fj> C M e -[C H 2]2-CAc:N-NH-CO-NH2.
The acid from (II) and 0 3, previously regarded (loc. 
cit.) as C1sH 20O5, dibasic (VI), is now formulated as
C H A c < ^ ^ > C M e * [ C H 2]2-C02H  (VH), and the
supposed Me2 ester of (VI) becomes the M e ester of 
(VII). The product from (II) and H 20 2-N a 0 H , 
regarded as 6-acetyl-l-methyl-4-i-sopropenylc7/cZohex- 
ane-l-carboxylic acid, is renamed 1-methylA-isoprop- 
enylcyc\ohexan-2-one-l-propionic acid, the formation of 
which is an additional argument against formuła (V).

Cuminaldehyde and CIB:IcBr-C02Et—NaOEt give El 
a$-epoxy-$-cumyl-a-meihylpropionate, b.p. 180— 181°/ 
24 mm., which is converted by KOH-MeOH, and 
heating, into cuminyl Me ketone (VIII), b.p. 137°/ 
22 mm. (semicarbazone, m.p. 142— 143°; 2 : 4 -dinitro- 
phenylhydrążone, m.p. 137— 138°), and a$-dihydroxy- 
$-cumyl-a.-methylpropionic acid, decomp. 170— 171°. 
W ith CH2Br-C02Et-Zn~C6H 6, (VIII) yields Et p-cim- 
inylbutyrate, b.p. 170—174°/18 mm., which with

H 2S 0 4 gives 3-mdhyl-l-izopropyl-1 : 2 :3 : 4-tetrahydro- 
naphthal-\-one, b.p. 165—173°/17 mm. (semicarbazone, 
decomp. 180— 182°; 2 : 4-di?iitrophenylhydrążone, m.p. 
235—236°), methylated (MgMel) and dehydrogen- 
ated (Se) to 1 : 'i-dimethyl-l-isopropylnapkikalene (see 
above), b.p. 165— 167°/19 mm. [picrate, m.p. 102-5—  
104°; s-CaH ,(N 0 2)3 derivative, m.p. 117— 119— 121°].

E. W. W.
Id en tity  of a-d ihydrophyllocladene w ith io s e n e .

L. H. B rig g s  (J.C.S., 1937, 1035—  
1036).—losene (I) is identical with 
a-dihydrophyllocladene. The C 
skełeton suggested for (I) is com- 
patible with the Se dehydrogen- 

JPr  ̂ ation (cf. Sołtys, A., 1929, 1429).
P. R. S.

C haracterisation  of b a sseo l, a tetracyclic  tr i-  
terpene alcohol, and  its  iso m er isa tio n  to  [3-amyr- 
enol. J. H . B ey non , I. M. H eilbron , and E. S. 
Spring  (J.C.S., 1937, 989—991).—The fat from the 
bark of Alstonia scholaris contains no basseol (I), 
but mainly the amyrenols (chiefly P-) and lupeol. 
From the shea cambium, lupeol, a-amyrenol, and (I) 
have been isolated, but the yield of (I) is <  that from 
the nut oil. The determination of the equiv. of 
basseol acetate and its isomerisation by various 
reagents to p-amyrenyl acetate lead to the formuła 
C,0H 50O for (I) (cf. Heilbron et al., A., 1934, 1330). 
The acetate is hydrogenated to bassenyl acetate, m.p.

\ / CH2 

> ę /  C H -

y \

Y c n 3

119— 120°, [ajg1 +32-5° in CHC13, hydrolysed to 
bassenol (benzoate, m.p. 156°, [a]},9 +48-1° in CHC13), 
and gives CH20  on ozonolysis. The ethylenic Hnk- 
ings of (I) are not conjugated and the reactive one is 
probably exocyclic. The isomerisation of (I) to  
p-amyrenol is formulated as above. F. R. S.

G lycyrrh izin . III. I so m e r ism  of g ly cy rrh etic  
acid . W. V oss and G. B utter (Ber., 1937, 70, 
[B], 1212— 1218; cf. this vol., 87).—The data, m.p. 
253—255°, [a]!1 +  159-1° in EtOH, + 152° in CHC13, 
and m.p. 224-6—227° (corr.), [Yg,1 +132-5° in EtOH, 
- f  124-6° in CHC13, are recorded for Me p- (I) and a- 
(II) -głycyrrhetate, respectively, obtained from varied 
sources and by differing processes. (I) and (II) are 
regarded as isomerides, not polymorphous forms 
(cf. Ruzicka et al., ibid., 202), sińce they are dis- 
tinguished from one another by m.p., cryst. form, 
solubility, and [a]D and the differenees persist after 
crystallisation or sublimation. Reasons are advanced 
for considering that this isomerism persists through 
the aglucon to the glucoside and that glycyrrhizic 
acid is a mixture. The C skeleton of glycyrrhetic 
acid is discussed. f i .  W.

S ap on in s and  sa p o g en in s. V . O xid ation  p ro ­
d u cts and  stru ctu re  of ch lorogen in . C. R. N oller 
(J. Amer. Chem. Soc., 1937, 59, 1092— 1094; cf. 
A., 1936,1095).—Chlorogenin (I), m.p. 277—279°, and
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Na2Cr20 7-H 2S0 4 in AcOH give a diketone (II), 
C27H.l0O4, m.p. 247—248° after sintering at 236°, 
Md2 — 69-6° in  dioxan [dioxime, m.p. 242— 243°; 
with o-C6H 4(NH2)2 gives a substance, C g jH j^ ^ ,  
m.p. 265—267° (rapid heating), 255—261° (slow 
heating)], and a ketodibasic acid, C27H 40O7, m.p. 
235—237° (decomp.) after sintering, [<x]!a — 42-8° 
in dioxan (Me2 ester, m.p. 158— 159°, [a]i> — 39-1°, 
readily hydrolysed). Since the acid is probahly 
not an a- or (3-keto-acid, (I) is thus probably (A ).

OH-CH
MeOHMe-ęH-G5HgO

H 2G JJe
o h , ę
CH CH—1

CH 0

ł  
H ,

OH•HC jH  CH,
(A.)

3H2 CH2
Digitonin does not ppt. (I), but (II) is reduced by 
N a-EtO H  to a smali amount of a substance, which is 
so p p td .; the configuration of C(3) is thus opposite 
to that in cholesterol. R. S. C.

T oad p o iso n s. V I. C on stitu tion  of C h'an Su  
(Senso). M. K o ta k e  and  K . K u w a d a  (Sci. Papers 
Inst. Phys. Chem. Res. Tokyo, 1937, 32, 1—3).—  
“ Bufagin,” previously described as obtained from 
senso (A., 1928, 1138), is shown by separation with 
CHCI3 to be a mixture of cinobufagin (cf. Tschesche 
and Offe, A., 1936, 1516) and cinobufotalin, C^HjgO,., 
m.p. 248— 249-5°, from which were prepared the 
A c2, m.p. 219—220°, a-, m.p. 222—224° and p-//4- 
derivatives, m.p. 162— 165°, and cinobufotalone, 
CMH 2gOc, m.p. 246—248°. The H 4-derivatives of 
bufagin previously described are shown to be liexa- 
hydrocinobufagins. F. R. G.

L ocoine.—See A., III, 309.
C on stitu tion  of cozym ase .—Sec A., III, 313.
C annizzaro reaction . V. M. R odionov and

A. M. F edoeova (J. Gen. Chem. Russ., 1937, 7, 947—
950).— Opianic acid, aq. C H ,0, and KOH or NaOH 
(55°; 12 hr.) give meconine in 93% yield. o-
Hydroxymethylbenzoic acid or phthalide, and benzyl, 
anisyl, or furfuryl alcohols are prepared analogously 
from the appropriate aldehydes and CH20 . R. T.

C on stitu tion  of the scop arosid e  (scoparin) of 
S a ro th a m n u s sco p a riu s , K och. M. Mascrć and 
R. P aeis (Compt. rend., 1937, 204, 1581— 1583).—  
Scoparin with boiling 10% KOH affords acetylvanillin; 
fermentative hydrolysis (rhamnodiastase of Rhwmnus 
u tilis) affords rhamnose and a flavin, scoparol, pro­
bably a Me ether of ąuercitol (cf. A., 1918, i, 503).

J. L. D.
S y n th es is  of 1 : 2 -d iphenylcoum arones. II.

B. I. A r v e x ti (Buli. Soc. chim., 1937, [v], 4, 999— 
1007; cf. A., 1936, 732).—o-Benzylphenol with BzCl 
and NaOH affords o-benzoyloxydiph.enylmeihane, b.p. 
249°/18 mm., which is not converted into 1 :2- 
diphenylcoumarone at 280—300°. The lactone of 
phenyl-fj-l-hydroxynaphthylacetic acid with BzCl 
in Na2C 03 affords a compound converted at 250—270°,

with liberation of gaseous products, into 1 : 2-di- 
phenyl-a-naphthofuran (I), m.p. 100°, which with 
Ct03-A c0H  at 60° gives 2 : l-C l0HaBz-OBz, m.p. 
163° (ht., 154°), hydrolysed (NaOH) to 2 : 1- 
CjH0Bz-OH. The lactone of phenyl-o-tolylacetic 
acid gives a Bz derivative which a t 270—280° is con- 
verted into 1 : 2-diphenyl-G-methylcoumarone, m.p. 
64— 65°. 1 : 2-Diphenyl-4-methylcoumarone (cf. A.,
1936, 732) with excess of Cr03 gives a mixture of
2-benzoyloxy-5-methylbenzophenone and w-benzoyl- 
^j-benzoyloxybenzoic acid; milder oxidation yields 
only the former (cf. A., 1936, 997). Prepared similarly 
to (I), 1 : 2-diphenylA : 5- and -4 : 6-dimethylcoumar- 
one have m.p. 143° and 128— 129°, respectively. 
Ali these coumarones afford coloured solutions in conc. 
H 2S 0 4. J. L. D.

W alder's “ d in ap h th y l,” 1 : l'-d in a p th y l, and  
th e  u ltra-v io let ah sorp tion  of p-dinaphthylene  
oxide. K. Brass and R. P atzelt (Ber., 1937, 70, 
[.B], 1349— 1353).—The “ 1 : l'-dinaphthyl ” of
Walder (A., 1883, 208), obtained by the distillation of 
P-dinaphthol (I) with Zn dust, is shown to be (3- 
dinaphthylene oxide, identical with that obtained 
from (I) and P ,0 5. 1 : l'-Dinaphthyl (II) cannot be
obtained by distilling (I) with Zn dust and is best 
obtained from 1-C10H 7I. (II) appears unable to  
add picric acid. H. W.

U sn ic  acid . V. F. H . Cekd  and A. R obertson 
(J.C.S., 1937, S94—901).—Usnic acid and 96% 
EtOH heated under pressure (cf. Widman, A., 1903, 
i, 96) give decarbousnic acid (I), m.p. 178— 179° 
(pyrazole derivative, m.p. 237—238°, regarded by 
Widman as a hydrazone), and deacetylcarbousnic acid
(II), m.p. 199—200° [Ac,, derivative, m.p. 146—147°). 
Hydrolysis (KOH) of (I) affords AcOH, COMe2, 
usnetic and pyrousnetic acids, and (II). The experi- 
mental evidence for formuła (I) is discussed (cf.

Asahina et al., A., 
1936,1262). Altern- 

CO-CH2-COMe ative formuła: are 
suggested for usnic 
acid but the evidence 
available does not 

permit a decision. The formation of decarbousnol 
by dehydration of (I) with conc. H 2S 0 4 and the iso- 
merisation of usnic acid to usnolic acid (III) with H2S 0 4 
have been confirmed. Decarboxylation of (HI) yields 
decarbousnol and indicates that the C atom lost in 
degradation of usnic acid to (I) appears as the C 02H  
o f°III). F. R. S.

P reparation  of halogen ated  d erivatives of d i- 
hydroxydiphenylene d iox id e . J. F r e jk a , B. Se f - 
ra x ek , and J. Zika (Coli. Czech. Chem. Comm.,
1937, 9, 238—246).—Tetrachloropyrocatechol with 
N aN 02 and AcOH affords 1 : 4 : 5 :6  : 7 : 8 -hexa- 
chlorodiphenylene dioxide 2 : 3-quinone, m.p. 288-5°, 
reduced (Sn-HCl or S 0 2) to 1 : 4 : 5 : 6 : 7 : 8-hexa- 
chloro-2 : 3-dihydroxydiphenylene diozide, m .p. 276° 
(decomp.) (diacetate, m.p. 300—301°). Similarly,
4 : 5-dichloropyrocatechol affords 6 : 7 -dichloro- 
diphenylene dioxide 2 : 3-ąuinone, reduced (Sn-HCl) 
to 6 : l-dicMoro-2 : ‘i-dihydroxydipkenylene dioxide (di­
acetate, m.p. 218°), and from tetrabromopyrocatechol 
are prepared 1 : 4 : 5 : 6 : 7 : S-heza/jromodipheniylene
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dioxide 2 : 3-ąuinone and 1 : 4 : 5 : 6 : 7 : 8-hexabromo-
2 : 3-dihydroxydiphenylene dioxide [diaceiate, m.p. >  
300° (decomp.)]. 4-ChIoropyrocatechol (imprpved 
prep.) with ŃaN O 2-A  c O H affords 4!-(i-chloro-2- 
hydroxy-phenoxy)-\' : 2'-benzoąuinone, reduced (S02) to 
4'- (4:-chloro-2-hydroxyphenoxy)pyrocat£chol (triacetate, 
m.p. 178°). J . D. R.

N a tu ra lco u m a r in s . X X X . S y n th esis  of b erg -  
ap to l and  of isobergapten . E. Spath and G. 
K tjbiczek (Ber., 1937 , 70, [S], 1253— 1255).—

, ,  n  prr 3 : 4 :  6-Triacetoxycoumaran is con-
‘ densed with E t sodioformylacetate

I II ^ C H  and tlie product, after acidification,
q -L li ,C0 is distilled, thus giving aWobergaptol
\  and bcrgaptol, m.p. 276—278° (vac.).

The latter substance is partly methyl- 
^  ated and then distilled, thereby

giving isobergapten (I), m.p. 224° (vac.), identical 
with the natural product. H. W.

N atu ra l cou m a rin s. X X X I. C onstitu tion  of 
a m m o resin o l. E. Spath  and F. K esztleb (Ber., 
1937, 70, [J5], 1255— 1258).—Mainly a reply to Raud- 
nitz (this vol., 204). The substance obtained by oxid- 
ation of diacetylhesahydroammoresinol and de- 
earbosylation of the product is identified as 80fx- 
trimethyl-w-tetradecoie acid by analyses and com- 
parison of its p-xenylamide, m.p. 101— 102°, with that 
of the synthetie acid derived from farnesol. yrfk- 
Trimethyl-n-trideco-T>-xenylamide has m.p. 94-5— 95-5°.

H. W.
P r in c ip a l op tica l and  p h y sica l prop erties of 

the carbon tetra  ch loride so lva te  of ro tenone.
E. L. Gooden and C. M. Smith (J . Amer. Chem. Soc., 
1937, 59, 787—789).—Crystallo-optical data are re­
corded for the rotcnone-CCl, compound. I t  has d30
1-40. The dissociation pressure from 60° to 90° 
is given by log P mm. =  9-308 -  2313/T . R, S. C.

S y n th esis  of h eterocyclic  com p ou n d s. II.
N . M. Cullinane, (Miss) N. M. E . Morgan, and 
C. A. J. P lummer (Rec. trav. chim., 1937, 56, 627—  
631).—o-C«H4Ph-OH is converted by PbO at 160—  
170° into diphenylene oxide (smali yield) and a com­
pound, m.p. 194°. Thiantliren and Cu-bronze in H 2 
afford diphenylene sulphide. Diphenylene selenide is 
obtained from diphenylene sulphone and Se and the 
diselenide similarly from the corresponding disulphone 
obtained by oxidising thianthren with Cr03 in boiling 
AcOH. Production of a four-membered ring appears 
more difficult. Diphenylene is not obtained from 
0-CgH.jPh‘OH and P20 5, 50% or conc. H 2S 0 4, whilst 
when 70% H 2S 0 4 is used the product is the sultone,
C6H 4< ^ g ^ ^ > 0 , m.p. 110°. PhOBz is transformed
by AlClg into o-C6H4Bz-OH, m.p. 41°, which passes 
into santhone, PhOH, and BzOH when heated at 
280°. H. W.

C ondensation of ch loroh yd rin s w ith  p ip er­
id in e . C. V a ss ilia d es  (Buli. Soc. chim., 1937, 
[v], 4, 1131— 1136).—Piperidine (I) (2 mols.) and 
ĆH2C1-CH2*0H (1 mol.) in COMe2 give $-piperidino- 
ethyl alcohol (II), b.p. 90°/12 mm., of whichthe hydro­
chloride, m.p. 64—65°, is obtained when only 1 mol. 
of (I) is used, in PhMe. With BzCl, (II) gives p-

piperidinoethyl benzoate hydrochloride, m.p. 167—  
168°. Similarly obtained is p-piperidinoethyl p- 
nilrobenzoate hydrochloride, m.p. 175— 176°, reduced 
(NHPh-NH2) to the p-aminobenzoate hydrochloride, 
m.p. 88—90° (dihydrochloride, decomp. 208—235°). 
With 0H-CH(CH2C1)2, (I) (4 mols.) yields s-dipiperi- 
dinoisopropyl alcohol, b.p. 172— 173°/12 mm., of which 
the dihydrochloride (III), m.p. 209—210°, is obtained 
when only 2 mols. of (I) are used. The benzoate, 
m.p. 240°, and -ę-nitrobenzoate, m;p. 220—235°, of
(III) are prepared. E. W. W.

S y n th esis  of a -su b stitu ted  tetrah yd rop yrid in es  
and p ip er id in es. R. Sa la tiiiel , J. M. B tjrch, and 
R. M. H ixon (J. Amer. Chem. Soc., 1937, 59, 984—  
986).—B y interaction of C1-[CH2]4-CN with MgRX 
first in E t20  to form Cl-[CH2],1-CR:N-MgBr and then 
in xylene at 130— 135° there are obtained varying 
yields of 2-phenyl- (hydrochloride, forms, m.p. 86—  
87° and 152— 153°), -p-chlorophenyl-, b.p. 165°/13 
mm. (picrate, m.p. 177— 178°; hydrochloride, m.p. 
215—217°; HgCU double salt, m.p. 133— 135°), 
-p-tolrjl-, b.p. 1450/13 mm. (platini-, m.p. 186—  
187°, and hydro-chloride, + H 20 , m.p. 137— 137-5°, 
and anhyd., m.p. 175—-177°; HgCl2 double salt, 
m.p. 119-5°; picrate, m.p. 17S— 179°), -cyclohexyl-, 
b.p. 118— 125°/17 mm. (hydrochloride, m.p. 222—  
224°), and -n-butyl-ielrahydropyridine, b.p. 195—  
200° (hydrochloride, unstable; platinichloride, m.p.' 
156°), reduced by Sn-HCl to 2-phenyl-, -p-chloro­
phenyl-, b.p. 14578 mm., m.p. 16° (hydrochloride, 
m.p. 259—260°), -p-tolyl-, b.p. 135°/8 mm. (hydro­
chloride, m.p. 209—210°), -cyclohexyl-, b.p. 135°/35 
mm. (hydrochlorides, m.p. 197— 198° and 250°), 
and -n-butyl -piperidine, b.p. 185— 192° (hydro­
chloride, m.p. 185— 186°). R. S. C.

A ction  of h yp oiod ite  on so m e p yrid in iu m  
b a ses . P. K arrer , F. Sch len k , and H. von E uler 
(Arkiv Kemi, Min., Geol., 1937, 12 , B , No. 26, 5 
pp.).—Cozymase, glucosido-l-pyridinium bromide, 
and nicotinamide methiodide absorb approx. 6-5,
8, and 7-5 atoms of I, respectively, from alkaline 
solution. F. N. W.

N eu tra l su b stan ces form ed  in  T sch itsch i-  
b a b in ’s  3-collid ine sy n th es is . R ep ly  to  H unten- 
b erg . A. E. T schitschibabin  (J. pr. Chem., 1937, 
[ii], 148 , 266).—Huntenburg’s results (A., 1936, 
612) are in lino with those of Tschitschibabin. CGH 6 
is the only recognisable substance among the products 
obtained from PhCHO and A120 3 at 400—450°.

R. S. C.
S y n th eses  in  the h yd roarom atic  ser ie s . 

X X V II. D iene sy n th eses  of h etero -r in g s con- 
ta in in g  n itrogen . X II. D eco m p o sitio n  of the  
‘ ‘ y e llo w  su b stan ce  " to  an  iso m er id e  of n orlup- 
inane (1 -m eth y loctah yd ro in d olizin e). O. D iels 
and H. Scheum . X III. a -P ico lin e and  acety l-  
en ed icarb oxy lic  ester . O. D iels and H. P istob 
(Annalen, 1937, 530, 68—86, 87—98; cf. A., 1935, 
1389).— X II. The stable “ yellow substance,” ob­
tained from C5H 5N  and (:C-C02Me)2 (A., 1934, 782), 
is probably Me4 quinohzine-l : 2 : 3 : 4-tetracarboxyl- 
ate (I). Its hydrolysis leads to partial loss of C 02 
and a multiphcity of products; all the bases obtained 
therefrom by decarboxjdation and reduction are
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related to octahydroindolizine (II ); tlic acids are 
colourless and melt at lower temp. than does ( I) ;

H
CH

COaMe
G

’ ę  ę!-C02Me H 2(
(i.; J N  C>C02Me H 2(

C02Me

ę  m *
N ----- CH,

S 2 (ii.)
therefore, probably, ring-crumpling occurs during 
hj^drolysis and/or loss of C 02 and, e.g., the ester 
which might be the Me3 1 : 2 :  4-tricarboxylate corre-

H<
H

HC H  

N ------ CVCH (in .)

C-C02Me

•C02Me
:CH-C02Me

sponding with (I) is really 
(III). (?) Quinolizinedi- 
carboxyhc acid and 
H 2- P t 0 2 in AcOH give
slowly a Hą-acid, m.p. 218' 
(decomp.), which, when 
distilled with CaO gives a 

mixture of bases, hydrogenated to a mixture of (II) 
and 1-methyloctahydroindolizine (IV), b.p. 168— 
169°/760 mm. (picrate, m.p. 193°; aurichloride, 
m.p. 145— 146°; methiodi&e, m.p. 311—312°); identi- 
fication of (IV) is effeeted by direct comparison 
with the synthetic base (cf. Ochiai et al., A., 
1934, 901) and by degradation. BrCN converts (IV) 
into 2-n-butylpiperidine, b.p. 188— 190°/764 mm. 
(hydrochloride, m.p. 185°; impure picrolonate, m.p. 
204°; aurichloride, an oil), which is obtained (picro­
lonate, m.p. 184— 186°) also by reaction of Li a- 
picolinyl with Pr"Br and hydrogenation of the pro­
duct; the difference in the m.p. of the picrolonates 
is believed to be due to the BrCN-fission having 
occurred to a smali extent in the piperidine ring, 
leading to formation of some 2 - me th y 1- 0 - «- b u ty 1 - 
pyrrolidine. Bases, which might have been formed 
by BrCN-fission of (IV), were synthesised for com­
parison. PhLi and 2-picoline give Li a-picolinyl, 
which with Pr^Br gives a base, hydrogenated to 
2-isopropylpiperidine (hydrochloride, m.p. 205— 206°). 
2-tert.-Butylpiperidine hydrochloride has m.p. 188—  
189°. PrCOCl, E t 2-methylpyrrole-3-carboxylate, 
and A1C13 give E t 2-methyl-5-butyrylpyrrole-3-carb- 
oxylate, hydrolysed to the corresponding acid, m.p. 
242° (decomp.), which at 300—320° gives 2-methyl- 
5-butyrylpyrrole, m.p. 88—89, converted (N2H4-  
NaOEt) into 2-methyl-ó-n-butylpyrrole, b.p. 100—  
102°/13 mm., and thence by NH2OH into pe-ii- 
oziminononane, m.p. 119—120°, or by H ,~P t02 into 
2-methyl-5-n-butylpyrrolidine, b.p. 177— 179°/765 mm. 
(picrolonate, m.p. 215—217°; aurichloride, an oil; 
hydrochloride, m.p. about 98— 103°). NaNH2, 
BuC02Et, and COMeBu“ give undeca ne - cą - diont, 
b.p. 110—123°/14 mm., which with 0 H -N!CAc-C02Et 
and Zn-AcOH gives Et 3-niethyl-5-butyl-i-valeryl- 
pyrrole-2-carboxylate, m.p. 75— 76°, converted by 
H2S 0 4-H 20  (3 : 2) into Z-methyl-5-n-butylpyrrole. 2- 
Butyrylpyrrole (modified prep.) with N 2H4-N aO Et at 
160— i70° giyes 2-n-butylpyrrole, b.p. 80— 81°/11— 12 
mm., which gives (Grignard; ClC02Et) Et 2-n- 
butylpiirrole-5-carboxylate, b.p. 150— 160°/10—11 mm.; 
this gives (HCN—HC1-CHC13) the 3- (or 4-)aldehyde, 
m.p. 55—57°, reduced (N2H 4-NaOEt) to 3- (or 4-) 
methyl-2-n-butylpyrrole, b.p. 9I°/10— 11 mm., hydro­

genated to 3- (or 4-)methyl-2-n-butylpyrrolidine, b.p. 
180° (hydrochloride, m.p. about 100°; aurichloride, 
m.p. 95—96°).

X III. (iC-C02Me)2 condenses with 2-picoline only 
in the dimeric form ; it reacts partly at the N  to give 
the “ unstable ” product (I) and partly at the Me 
to give pySc-tetracarbomethoxy-A^-pentadienylpyridine 
(II); “ stabihsation ” of (I) occurs at the CH and not 
at the Me, the sole product from (I) being the “ stable 
adduct,” Jfe4 \-methylquinolizine-5 : 6 :,7 : 8-tetra- 
carboxylate (III). Structures aro proved by the re­
actions described below. (II), m.p. 126°, does not 

CH CR rca°t with CH2N 2, is red, but 
/'a gives colourless salts with acids,

HC C H / ęR  hydrogenated (P t° 2) i^ EtOAc
HC ]\r/  qj  ̂ (not colloidal Pd in MeOH)

/ + v  to 2-$y§z-letracarbomethoxyamyl-
C R ^  pyridine, m.p. 132°, gives a

Me fi Sr3-derivative, m.p. 126°, and,
■ '' when evaporatedin MeOH, loses

MeOH by ring-closure to 2-6'-hydroxy-2' : 3' : 4 '-tri- 
carbcrmeihoxyphenylpyridine (IV), m.p. (anhyd.) 128°, 
(+ H ,0 )  95—105° (deep red FeClg colour; phenyl- 
urethane, m.p. 148°; 7ił-derivative, m.p. 133°); 
when boiled with AcOH, (I) gives an acid,
C13H fi0 3N(0Me)2-C02H, +0-5H 20 , m.p. 208° (de­
comp.), which gives a brownish-red FeCl3 colour, 
gives an indigo-blue compound with Ae20 , and with 
CH2N2 yields the M e ether, m.p. 136° (decomp.), of 
(IV). (I), m.p. 135°, yellow, with CH2N 2 gives the 
yellow adduct (V), m.p. 125° (decomp.), gives a 
dibromide, m.p. 1S7° (decomp.), which does not react 
with CH2N2, and, wThen boiled for a long time in 
AcOH, gives (III), yellow, m.p. 234° (decomp.).

CH./N  

CH ~ĆR

gg r  i
Ń CH

H ( f % -  
HC N

(V.)
CMe CR 

(VI.)
R =  COsMe

H 20 2 converts (III) into 2-picoline-6-carboxylic acid 
JV-oxide, m.p. 177° (synthesis from 2 : 6-dimethyl- 
pyridine described). Na2Cr20 7-A c0H  oxidises (III) 
with ring-crumpling to the colourless indólizine ester 
(VI), m.p. 116°, also obtained by the action of dii. 
Na2C03 on the N -tribromide, m.p. 135° (decomp.), of 
(III). R. S. C.

F iss io n  of tertia ry  a m in es by n itrou s acid . 
I I .  S y n th esis  of 3 -o-carb oxyp h en yleth y lam in es. 
R. W egler and W. F rank (Ber., 1937, 70, [fi], 
1279— 1287; cf. A., 1936, 1373).—Treatment of 
1-alkylpiperidines with H N 0 2 results in elimination of  
the alkyl group and formation of l-nitrosopiperi(line. 
With the 1-octyl compound the action proceeds with 
difficulty but in no case Ls there any evidence of 
opening of the piperidine ring. c«/cZoHexylamine (I), 
o-CsH4(CH2Br)2, and powdered NaOH in PhMe at 
200° give 2-cyo\ohexyl-\ : 3-dihydroisoindole, b.p. 112°/ 
0-2 mm., m.p. 64°, converted by N 0 2 +  0 2 in AcOH 
at 80—90° into cyclohexylphthalimide, m.p. 167°,



350 BRITISH CHEMICAL ABSTRACTS.—A., II. xvn  (d , e)

also obtained from (I) and 0-CgH4(C0 )20  at 170° and 
reduced by Sn and HC1 in AcOH to cyc\ohexylphlhalim- 
idine, m.p. 109— 110°. 2-Benzoyltetrahydroiso- 
ąuinoline and NO„ -f  0 2 in AcOH at 70—90° give 
BzOH. 2-isoAmyltetrahydroisoquinoline, NaNO,, 
and AcOH give a substance, C14H20O3N2, b.p. 
192°/16 mm., indicating the fission of the ring. 
Oxidation of tetrahydroasoąuinoline by N 0 2 in 
AcOH at >70° affords the lactone (II),
C6H4< 0 q £ ' ^ 2’ b.p. 165°/16 mm., trańsformed by
very cautioustreatment with NaOH followed by H 2S 0 4 
into o-R-hydroxyethylbenzoic acid (III), m.p. 87°.

CPI •CHThe course of the change is probably CgH 4<^qjj2.^ jj2 

-  ( »  -  

C . I I ^ c o i S j  -> CO!H-OtH,-CH2'CH!1-NH'NO
(III)->  (II). Addition of (III) to SOCl2 at <  - 3 °  
followed by heating of the mixture at 80° yields
o-$-chloroethylbenzoyl chloride, b.p. 135°/15 mm., con- 
verted by N H Et2 under differing conditions into
o-$-diethylam.inoethylbenzdiethylamide, b.p. 190°/16 
mm. (hydrochloride, m.p. 168° after softening at 155°), 
or o-fi-cMoroethylbenzdiethylamide', the latter with 
NH 2Me affords o-$-methylaminoethylbenzdiethylamide, 
b.p.” 182°/15 mm., and the compound 
NMe(CH2-CH2-C6H 4-CO-NEt2)2, b.p. 230°/high vac. 
(hydrochloride). H . W.

M ethiod ide of qu inoline l -o x id e . M. H en  ze  
(Ber., 1937, 70, [B], 1270— 1273).— Quinoline l-oxide
(I) is convertcd by M el into the very hygroscopic 
methiodide, m.p. (indef.) 70—75°, which with NaOH  
affords quinolinemethoxijammonium hydroxide, m.p. 
66—68°; this readily decomposes into ąuinoline and 
CHoO. Treatment of the hydrochloride of (I) with 
NaÓMe in abs. MeOH affords quuwlinehydroxyammon- 
ium methoxide, which decomposes into (I) and MeOH. 
The changes are thus similar to those recorded for 
NMe3 and afford further evidence of the unique naturę 
of one valency of N v. H. W.

B ehaviour of pyrid ine and ąu in o lin e deriv- 
atives w hen  irrad iated . M. H enze  (Ber., 1937, 
70, [5], 1273— 1274).—Treatment of 2-methylquinol- 
ine with PhCHO and ZnCl2 or Ac20  gives benzylidene- 
quinaldine (I) and benzylidenediquinaldine (hijdro- 
chloride, m.p. 150— 155°; platinichloride, decomp. 
260°). Exposure of (I) as solid or in CGH 6 to sunlight
leads to the divieridć, CgHuN^CH^ęgj^ 1jj- -^j^>CHPh,
m.p. 198° after subliming at 180° (picrate, m.p. 228—  
230°). Attempts to dimerise the eorresponding 
C5H 5N  derivative or to obtain compounds of the 
trusillic acid type by irradiation of pyridji- or quinolyl- 
acrylic acids were unsuccessful. H . W.

B rom in ation  of q u in o lin e , isoq u in o lin e , th i-  
azole, and benzth iazole  in  the g a seo u s  p h ase . 
H. E. Jan sen  and J. P. W ibaut (Rec. trav. chim., 
1937, 56, 699—708).—Bromination of quinoline at 
300° gives 3-bromoquinoline in >25%  yield whereas 
at 450—500° the main produet is 5-bromoquinoline 
(yiekl 50—60%). The influence of temp. therefore, 
is similar to that observed with C5H 5N. In both

cases smali amounts of unidentified dibromoquinolines 
are produced. Considerable carbonisation is observed, 
which can be diminished by diluting the reactants 
with N 2. Br and isoquinoline give smali amounts of
l-bromo23oquinoline -nith unidentified products. Thi- 
azole at 250° or 450° affords 2-bromothiazole. Simi­
larly at 450° and without dilution with N 2 benzthiazole 
yields 2-bromobenzthiazole, b.p. 84°/0-45 mm., m.p. 
39-5°, also obtained from 2-aminobenzthiazole.

H. W.
M anufacture of acid  am id es su b stitu ted  a t the  

nitrogen  a to m  [q u in o lin es].—See B., 1937, 652.
A crid ine sa lts  of hyd rogen  ph osp h oric  e ster s .

T. W a g n e r-Ja u b eg o  and H. G rie s s h a b e r  (Ber., 
1937, 70, [jB ], 1458).—The difficulty of determining 
C in these compounds is obviated by admixture with 
V20 5. H . W.

S y n th esis  of acriqu ine (8-chloro-5-S-diethyl- 
am in o  - a -  m eth y lb u ty la m in o  - 3 - m eth oxyacr id -  
in e ). O. J. Magidson , A. M. Grigokovski, V. I. 
Maximov, and R. S. Margoltna (Chim. Farm. 
Prom., 1935, No. 1, 26—34).—Two stages in the 
synthesis are described, viz., (i) £>-C6H 4Me-N02 -> 
1 : 2 : 4-C6H3MeCl*N02 -> the aminę -> 1 : 2 : 4 -  
C6H 3MeCl2 -> 2 : 4-C0H3Cl2-CO2H  +  anisidine -> 
i^-p-anisyl-4-chloroanthranihc acid 5 : 8-dichloro-3- 
methoxyacridine (I), and (ii) N E t2-CH2-CH2-OH •> 
N E t2,CH2,CH2Cl -> N E t2-[CH2]3-Ac -> the oxhne -> 
N E t2-[CH3]3-CH]Me,N H 2 (II). Acriquine is formed by 
(acid or aikali) condensation of (I) and (II).

Ch. Abs. (p)
R eaction s of 2 -b rom o- and 3 -b rom o-q u in o lin e .

H. E. J ansen  and J . P. W ibaut (Rec. trav. chim., 
1937, 56, 709—713).—2-Bromoquinoline (I) is only 
slowly affected by warm hquid NH3 but in presence of 
Cu powder at 70° 2-aminoquinohne, m.p. 129°, is 
obtained in 50% yield. KCN and (I) in E tO H -  
H20  at 200° yield only carbostyril. When distilled 
with CuCN (I) gives 2-cyanoquinoline (II), m.p. 94° 
(yield 63%). Towards o-NH2*C6H 4,C02H  (I) be- 
haves in the sanie manner as does 2-chloroquinoline. 
K  pyrrole and (I) in C0H G at 160° afford 2-2'-pyrryl- 
guinoline, m.p. 129°, in 40% yield. 3-Bromoquinol- 
ine (III) and Cu powder in liquid N H 3 at 70° give
3-aminoquinoline, m.p. 83—84°, in 60% yield. 3- 
Cyanoqui7wline, m.p. 107°, is obtained from (III) and 
CuCN. Hydrogenation (Pd in  80% EtOH cóntaining 
HC1) of (II) yields 2-quinolylmethylamine (dihydro- 
chloride, m.p. about 240°). K  pyrrole, CHNa(C02Et)2, 
or Mg did not react with (III). H. W.

S tru ctu re  of b en zam id in e-g lyoxa l and of it s  
com p ou n d s w ith  arom atic  a ld eh yd es. J. B.
E keley  and A. R. R onzto (J. Amer. Chem. Soc., 
1937, 59, 1118— 1121).—Absorption spectra support 
the open-chain formuła for the additive products of 
aromatic amidines with glyoxal and of N H 2'CPh!NH 
with A c2, and indicate that amidines, glyoxal, and 
aldehydes condense th u s : RCHO +  (CHO)2 ->
RCO-CH(OH)-CHO; + N H 2-CR':NH->
R C O -C H < ^ :g R , (A) ^  o h - c r : c < ^ J ! r /  (B),
(/l) existing in  acid or neutral and (B) in alkaline 
solution. The produet from p-NH 2,C6H4,CHO 
is coloured in acid solution and thus probably
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exists as (B) in alkaline, as (A) in neutral, but as
C l{m ie2:C6H 4:C (O H )-C <^ I-g,ph in acid, solution.
The acid, Cn H80 3N 2, m.p. 255°, obtained as by- 
product in the Ń H 2-CPlńNH-(CHO)2 reaction, is 
prepared in  75% yield by adding CHÓ-C02H to the 
main reaction product, and, sińce it  resembles phenyl- 
hydroxypyrimidine in absorption spectrum, is prob- 
ably 5-hydroxy-2-'phenyl/pyrimidine-4=-carboxylic acid, 
formed by condensation of (CHO)„ and CH0-C0„H 
to C0,H-CH(0H)-C0-CH0 before reaction with 
N H 2-CPh:NH. R. S. C.

M anufacture ol com p ou n d s of th e  anthracene  
se r ie s  [p yrim id on es].—See B., 1937, 653.

H eterop olar com pounds. III. A rgen ti-sa lts  
of d eriva tives of 4 -h yd roxy-2 -th ion -l : 2  : 3 : 4- 
tetrah yd roq u in azo lin e. (Mlle .) L. Makolescu 
(Buli. Soc. chim., 1937, [v], 4 , 1126—1131; cf. A., 
1935, 1253).— 4-Ethoxy-2-thion-3-phenyltetrahydro-
quinazoline (I) with A gN 03 in EtOH gives Ag 
4 - ethozy -2 - thiol - 3 - phenyl - 3 : 4 - dihydroąidnazoliniiini 
nitrate (II), m.p. 183°, which with acids in E t20  or 
EtOH yields salts (III) of Ag 4-hydroxy-2-thioI-3-

N 0 3'

CH-OH
NHPh 
C-SAg X'

assigned; the formulation of the central ring is in- 
tended to denote mesomerism (Ingold) (or resonance) 
between (A) and (B). Hot Me2S 0 4 and (I) rapidly

(I.)

N  + ‘N

oći f N H\/v /
CH

- 0 0 = '

CH-OEt
1/ \ / \ n P1vkA>SAg

NH  
' dl-)

phenyl-3 : 4-dihydroquinazoline; the perchlorate, m.p. 
227°, hydrochloride, m.p. 175— 177°, hydrobromide, 
m.p. 161— 162°, and hydroiodide, m.p. 165— 166°, are 
described, in coloured and colourless forms. 4- 
Ethoxy-2-thion-3-allyl- and -3-o- and -^-tolyl-tetra- 
hydroquinazoline give only Ag k-ethoxy-2-tliiol-Z- 
allyl-, m.p. 140°, -3-o-tolyl-, decomp. 173°, and -3-p- 
tolyl-3 : 4-dihydroquinazoline, decomp. 180— 182°. The 
6-Br-derivative of (I) gives Ag G-bronioA-hydroxy- 
2-thiol-3-phenyl-3 : 4-dihydroquinazolinium nitrate, de­
comp. 180°. E. W. W.

D y es fro m  quinald ic and isoq u in a ld ic  acid . 
E. K rollffeiffer  and K . Schneider  (Annalen, 
1937, 530, 34—50).—Besthorn’s dye (I), C19H 12ON2 
(A., 1904, i, 527), is obtained without intermediate 
products from quinaldoyl chloride, quinoIine, and 
NaCN, NaOH, or NaOAc in aq. 00M e2 or 
E t20 ,  and by addition of BzCl to quinoline 
and quinaldic acid in hot C8H S. Quinoline-2-carb- 
Qxylic anhydride, sinters at 100°, m.p. about 245—  
250°, is obtained by shaking the acid chloride in 
E t20  with aq. C5H 5N, NaOAc, NaHCOn, or Na 
quinaldate; it  yields the amide and anilide, m.p. 
138— 139°, normally, but gives (I) when heated. 
W ith hot H 20  or MeOH it is partly hydrolysed and 
partly converted into (I) by loss of C 02; it is stable 
when pure, but, when impure, yields (I) if  kept. 
Formuła) hitherto ascribed to (I) are incorrect. It 
is unimol. (cryoscopy in P hN 02; ebulhoscopy in Ac20  
and N H 2P h ); it  is not a free radical, sińce it does not 
react with dry O, or N 20  and is diamagnetic (x X 10® =  
-0 -6 5  at 20°, — 0'9±0-05 at —183°); its absorption 
(detailed) in C6H 6 and EtOH differs only in the posi- 
tion of the band ; the annexed formuła is, therefore,

give the yellow salt (II), m.p. 179— 180° (decomp. 
from 170°); with warm aq. NaOH this gives first 
a elear solution, then gives a red oil, which is sol. in  
dii. HC1 and is thus the hydroxide corresponding with  
(II), and on longer heating partly regenerates (I) and 
partly gives a colourless substance, m.p. 213-5— 214-5°, 
wliich contains labile OMe and with hot 48% HBr

S 04Me-
O M e-Ć =ę^  

(II.) CH (III.) CH

CH
/ V )H

\ /
;o

T N
OMe-CH-

slowly gives carbostyril and quinoline-2-aldehyde 
and is thus (III) or, less probably, (IV). When iso- 
quinaldic [isoquinoline-l-carboxylic] acid (V) (prep. 
modified to give a 60% yield) is boiled in Ae20 , or 
when it and its chloride are treated with BzCl in 
C6H 6, the orange-red dye, C19H 12ON2 (VI), m.p. about

CH
H C / \ ! H

hcnA  
-l=f %

(VII.)

280° (decomp. from 100°), is formed; this regenerates 
(V) and isoquinoline when boiled with 4S% HBr, 
and gives wijth Me2S 0 4 an ether salt, m.p. 205— 208° 
(decomp.), analogous to (II), which regenerates the 
dye with hot NaOH. CSH 5N  (2 mols.) and quinaldoyl 
chloride (1 mol.) in hot C„Ha give the brownish-red 
dye, Ci5H10ON2 (VII), + 0-5H 20 , m.p. 238—240° 
(decomp.), converted by HBr into quinaldic acid 
and CsH 5N, and by Me2S 0 4 into the M e ether metho- 
sidphate, m.p. 165—168° (decomp.; sinters at 150°), 
analogous to (II), which yields the corresponding 
methiodide, decomp. about 190° after sintering, and 
metho-picrale, m.p. 193— 194°, and with NaOH  
partly regenerates the dye. R. S. C.

C onstitu tion  of toxoflav in . A. G. van Veen  
and J. K. B aars (Proc. K. Akad. Wetensch. Amster­
dam, 1937, 40 , 498—505; cf. A., 1934, 537).—
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Toxoflavin (I), C6H c0 2N4, is considered to be 

^ 0 —NH -^N-^CH a’ which is in agreement with all
its reactions. Oxidation of (I) at 50° with KC10:I +  
HC1 gives methylalloxan (II), and a similar oxidation 
of (I) hydrate gives 5 : 5-dichloro-3-methylbarbituric 
acid. Conc. aq. solutions of (I) and o-CfiH4(NH2)2,2HCl 
give ,Y-methylalIoxazine, identical with the analogous 
condensation product obtained by oxidation of 
theobromine and with the alloxazine obtained from
(II). Degradation of hydrogenated (I) yields uramil 
derivatives. Oxidation of (I) with alkaline KM n04 
gives a substance, C6H 7ON5, m.p. 220°. Efforts to 
isomerise (I) to iV-methylxanthine failed. J. N. A.

Sp ecific ity  of lacto flav in . S ign ifican ce of the  
p ositio n  of the m eth y l g ro u p s. R. K uitn , P. 
D esnuelle , and F. W eygand (Ber., 1937 , 70, [J5], 
1293— 1301).—Displacement of Me from the 6- to 
the 5- or from the 7- to the 8-position annihilates 
the co-enzyme action of lactoflavin and the com- 
pounds thus obtained have no growth-promoting 
activity. Oxidation of 5-nitro-4-amino-m-xylene (I) 
by H S 0 4 affords 5-nitro-4-nitroso-m-xylene, m.p. 134° 
(decomp.), oxidised to 4 : 5-dimtro-m-xylene (II), m.p. 
130°, which with NH 3-EtO H  at 165° yields only (I). 
Treatment of (II) with Z-arabinamine in 80% EtOH  
at 135° gives 5-nitro-4-\-arabitylamino-m-xylene, m.p. 
141°, reduced (Pt in 80% EtOH) and then condensed 
with alloxan monohydrate (III) and H3B 0 3 in pres­
ence of AcOH to 6 : 8-dimethyl-9-\-arabojlavin, m.p. 
256° (decomp.), [a]^1 —212° to —126° (dependent on 
c) in 0-2iV-NaOH, [a]£ +165° in O-liY-NaOH +  
Na2B40 7. d-Ribamine similarly yields 5-nitroA-d- 
ribitylamino-m-!kylene, whence 6 : S-dimethyl-9-d-ribo- 
flavin, m.p. 230° (decomp.), [oc]d —275° to —189° in 
0-2iV-NaOH (dependent on c), [a]p +145° in 0-liY- 
NaOH +  Na2B40 7. Z-Arabinose, 4-nitro-5-amino-m- 
xylene, and NH4C1 in boiling abs. EtOH afford 
\-arabinose-2-nitro-3 : 5-dimethylanilide, m.p. 171°, [a]”  
—81-5° in 80% EtOH (triacetate, m.p. 163°), reduced 
(Pd-CaC03-N a 3B 0 3-75%  EtOH) and then condensed 
with (III) to 5 : 7 -dimethyl-9-l-araboflavin, m.p. 277° 
(decomp.), [a]^0 —176° to —93° (dependent on c) in 
()-2±Y-NaOH, [aft0 +407° in O-LY-NaOH +  N a2B40 7. 
d-Ribose-2-nitro-3 : 5-dimethylanilide, m.p. 142°, gives
5 : 7-dimethyl-9-d-riboflavin, m.p. 246° (decomp.), [a]™ 
-4 7 -4 °  in 0-2iY-NaOH, +219° in 0-lAr-NaOH +  
Na2B40 7. p-Methoxybenzylidene-d-ribamine, m.p. 
137— 138°, p-methoxybenzylidene-\-rhamnamine, m.p. 
141— 142°, and \-rhamnamine oxalate, m.p. 167— 168°, 
are incidentally described. H. W.

Sp ecific ity  of lacto flav in . R ep lacem en t of the  
m eth y l grou p s b y  the te tram eth y len e  and tr i-  
m eth ylen e r in g . R . K u h n , H. Yetter , and 
H. W. R zeppa (Ber., 1937, 70, [5], 1302— 1314).—  
The ability to form a catalytically active compound 
with proteins is retained when the Me(G) and Me(7) 
groups of flavins are replaced by the tri- or tetra­
methylene ring. 2-Nitro-3-amino-5 : 6 : 7 : 8-tetra- 
hydronaphthalene (I) is converted by p-C6H 4Me*S02Cl 
in C5H 5N  at 100° into 2-nitro-3-p-tóluenesulphonamido- 
5 : 6 : 7 :  8-tetrahydronaphthalene, m.p, 145-5— 146-5°, 
which with 50% KOH and Me2S 0 4 at 50° affords 
'2-nitro-3--p-toluene&ulphonmethylamido-5 :6 : 7 : 8-tetra-

hydronaphthalene, m.p. 198°, hydrolysed by AcOH- 
conc. H 2S 0 4 at 100° to 2-nitro-3-methylamino-5 : 6 :7 :8- 
tetrahydronaphthalene, m.p. 115-5°. The last-named 
substance is reduced by SnCl2 and conc. HC1 to
2-amino-3-methylamino-5 : 6 : 7 : S-tetrahydronaphthal- 
ene, m.p. 83°, the dihydrochloride, m.p. 184— 186° 
(decomp.) when rapidly heated, of which is condensed 
with alloxan tetrahydrate to 6 :1  -tetramethylene-9 - 
methylisoalloxazina, m.p. >360° after decomp. at 345’. 
Similarly (I) is reduced to 2 : 3-diamino-5 : 6 : 7 : 8- 
telrahydronaphthalene, m.p. 134-5° ; the dihydrochloride, 
m.p. 302° (decomp.) when rapidly heated, yields
6 : 7-tetramethylenealloxazine, m.p. > 360°. Z-Arabin- 
ose, (I), and NH4C1 in boiling abs. EtOH afford
2-nitro-3-arnino-5 : 6 : 7 : 8-tetrafiydronaphthalene-N-l- 
arabinoside (triacetate, m.p. 217°, [ag? + 108-6°+1-5 in 
MeOAc), reduced (P d-N aB 02-H 20 -E t0 H ), condensed 
with alloxan and H 3B 0 3, and then acetylated to
6 : 7-tetramethylene-9-l-araboflavin tetra-acetate, m.p. 
243° (decomp.). Z-Arabinamine and 2 : 3-dinitro- 
5 : 6 : 7 :  8-tetrahydronaphthalene in boiling C5H 5N  
give 2-nitro-3-\-Y-arabitylamino-5 : 6 : 7 : 8-tetrahydro­
naphthalene, m.p. 208—209°, reduced (P t0 2 in 80% 
EtOH) and then condensed to 6 : 7-tetramethylene-
9-l-araboflavin, m.p. 285—286°, [a]},9 — 45-8°+3° in
O-l-Y-NaOH, + 3 2 0 °+ 1 0 ° in NaOH +  N a2B40 7. Z- 
Arabinose, Ń H 4C1, and 6-nitro-5-aminohydrindene in 
boiling abs. EtOH afford G-nitro-5-ammohydrmdene- 
N -l-arabinoside (triacetate, m.p. 220—220-5°), reduced 
and condensed to 6 : 7-trimethylene-<d-\-araboflavin, 
m.p. 300° (decomp.), [a]^ —6 1°+ 4° in O-lY-NaOH, 
+ 3 2 6 °+ 1 0 °  in NaOH +  N a2B40 7 [tetra-acetate, m.p. 
200-5—201-5° (decomp.)]. 2-Nitro-3-d-\-ribitylamino- 
5 : 6 : 7 :  8-tetrahydronaphthalene has m.p. 138— 139°. 
ćZ-Ribose and 3-nitro-?J-toluidine in boiling EtOH  
give 3-nitro-p-toluidine-N-d-riboside, reduced and 
condensed to G-methyl-9-d-riboflavin, m.p. 276—277° 
(decomp.), [a]" -6 2 -5 ° ± 4 °  in O-liY-NaOH, + 2 7 5 ° +  
10° in NaOH +  N a2B40 7. Q-Methyl-Q-\-araboflavin, 
obtained similarly, has m.p. 276° (decomp.) when 
rapidly heated, [a]}? —67-5°+4° inO -lY -N aO H ,+277° 
+ 1 0 °  in NaOH +  N a2B40 7. 6(7)-Meth?jlalloxazine, 
decomp. 335°, is described. H. W.

P h th a locyan in es. IX . D eriva tives of th io -  
phen , th ion ap h th en , p yrid in e , and p yrazin e. 
N om en cla tu re . R. P. L in stea d , E. G. N oble , 
and J. M. W big h t . X . E xp er im en ts in  the  
p yrro le , iso o x a zo le , pyrid azin e , furan , and tr i-  
azole se r ie s . J. A. B ilton  and R. P. L in st ea d . 
X I. P rep aration  of octaphenylporphyrazines  
fro m  d ip h en y lm ale in itr ile . A. H. Cook and R. P. 
Lin st ea d . X II. E x p erim en ts  on the p rep ar­
ation  of tetrab en zp orp h yrin s. R. P. L in stea d  
and E. G. N oble (J.C.S., 1937, 911—921, 922—929, 
929—933, 933—936).—IX . Theoretical considerations 
of the ease of formation of the porphyrazine structure 
in different heterocyclic systems are discussed. 
Coloured substances closely resembling phthalocyan­
ines have been obtained in the thiophen (2 : 3), thio­
naphthen, C5H 5N, and pyrazine series. Acetylatiort 
of 3-methylthiophen gives a mixture of ketonesr 
oxidised to thiophen-2 : 3- and -2 : 4-dicarboxylic 
acids, which can be separated sińce the 2 : 3-acid 
forms an anhydride, m.p. 140°. The diamide, m .p.
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228°, from the 2 : 3-acid, is dehydrated to the imide, 
m.p. 204°, and to 2 : 3-dicyanothiophen, m.p. 140°, 
which with Cu2Cl2 affords Cu tetra-2 : 3-thiopheno- 
porphyrazine. Thiophen-3 : 4-dicarboxylic acid could 
not be prepared. Thionaphthen-2 : 3-dicarboxylamide, 
m.p. 204— 205°, prepared from the thionaphthen- 
ąuinone, is dehydrated to the -dicarbozylimide, m.p. 
240°, 2(or 3)-cyanothionaphthen-3(ov 2)-carboxylamide, 
m.p. 192— 194°, or 2 : 3-dicyanothionaphthen, m.p. 
148°. The dinitrile and Cu2Cl2 afford a Cu tetra-
2 : 3-thionaphthenoporphyrazine, containing one Cl. 
Quinolinamide and A c0H -A c20  yield 2(or 3)-cyano- 
pyridine-3(ox 2)-carboxylamide (I), m.p. 255—260°, 
and with Ac20  alone, the Ac  derivative of ąuinolin- 
imide, m.p. 150°, is obtained. 2 : 3-Dicyanopyridine, 
m.p. 130°, is derived by catalytic treatment of the 
amide and N H 3. Mg and (I) form a metallic deriv- 
ative which gives tetra-2 : 3-pyridinoporphyrazine (d i- 
methiodide). Diaminomaleinitrile (II) condenses with 
glyoxal to 2 : 3-dicyanopyrazine, hydrolysed to pyr- 
azinemonocarboxylie acid (cf. Grischkevitsch-Trochi- 
movski, A., 1928, 745). Ac2, benzil, and phenanthra- 
ąuinone condense with (II) to give respectively
2 : 3-dicyano-5 : 6-dimethyl-, m.p. 166°, and -diphenyl- 
pyrazine, m.p. 245°, and 2 : 3 -dicyanophenanthra- 
(9' : 10' : 5 : 6)pyrdzine, m.p. 320°. 3 : 4-Dicvanopyr- 
azine with Cu2Cl2 forms Cu tetrapyrdzinaporphyrazine 
tetra-, tri-, and mono-hydrate, and with Mg yields 
tetrapyrazinoporphyrazinetetrahydrate.

X . No phthaloeyanine-like pigment has been isol- 
ated in any of the five series investigated. A striking 
difference has been observed in the ease with which 
heterocyclic o-dicarboxyhc esters could be converted 
into the corresponding amides : amides were readily 
formed from esters derived from C5H 5N , pyrazine, 
pyridazine, and isooxazole, but not from the corre­
sponding derivatives o f pyrrole and furan. 2 : 5-Di- 
methylpyrrole-3 : 4-dicarboxylic ester does not react 
with N H 3, nor does the 1 : 2-diacetylsuccinate, m.p. 
113-5°. a-Bromocyanoacetone, b.p. 43°/12 mm., does 
not condense with CN-CH2-COMe. Decarbosylation 
of 3-cyano-2 : 5-dimdhylpyrrole-4-carboxylic acid, .m.p. 
288° (decomp.), prepared from the E t ester, gives
3-cyano-2 : 5-dimethylpyrroU, m.p. 89°. This is con- 
verted into 4-formyl-3-cyano-2 : 5-dimethylpyrroU, m.p. 
207°, the oxime, m.p. 223°, of which with NaOAc- 
A c2Ó yields 3 : 4-dicyano-2 : 5-dimethylpyrrole, m.p. 
239°. E t 5-cyano-2 : 3-dimethylpyrrole-4-carboxylate, 
m.p. 180°, prepared from 4-carbethoxy-2 : 3-dimethyl- 
pyrrole - 5 - a 1 d o xim e , is hydrolysed to the acid, m.p. 
242°, which could not be converted into the corre­
sponding (CN)2-compound, nor could this substance 
be obtained from ó-cyano-2 :3 -dimethylpyrrole, m.p.
121-5°. o-Methyl\sooxazole-3 : 4-dicarboxy amide, m.p. 
216°, obtained from the E t ester, is dehydrated (P20 5) 
to 3 : 4:-dicyano-5-meihylisooxazole, m.p. 32°, which 
with HC1 forms 4(or 3)-cyano-5-methylisooxazole-3(oT 
4)-carboxylainide, m.p. 225°. 3 : G-Dimelhtylpyridazine-
4 : 5-dicarboxyl-amide, m.p. 240°, from the E t ester, 
sublimes to the -imide, m.p. 240° (decomp.). 2 : 5r 
Dimethylfuran-3 : 4-dicarboxylamide with Ac20  gives
4-cyano-2 :5-dimethylfuran-3-carboxylic acid, m.p. 174°. 
M e 5-cyano-3-methylfuran-4:-carboxylate, m.p. 49°, 
could not be converted into the amide.

X I. Diphenylmaleinitrile (III) and Mg give Mg

odaphenylporphyrazine, which with H C02H  yields 
octaphenylporphyrazine diformate, hydrolysed to oda­
phenylporphyrazine. The Cu compound is very stab le;
(III) and Cu2Cl2 afford Cu monochloro-octaphenylpor- 
phyrazine. Mg octa-^-nitrophenylporpliyrazine is ob­
tained from the corresponding nitrile.

X II. Reduction of 4-chioro-l-methylphthalazine 
with metal and acid gives only mcthyldihydrowoindole
(IV) (hydrochloride, m.p. 170°) and not 1-methyl-^- 
isoindole (cf. Gabriel et al., A., 1893, i, 348; Fenton 
and Ingold, A., 1929, 195). Oxidation of (IV) yields 
no isolable products and bromination affords 1-methyl- 
dihydroisoindole hydrobrotnide, m.p. 160°. o-Cyano- 
cinnamic acid and Br give the dibromide, m.p. 184—  
186° (decomp.), debrominated (KOH) to l-bromo-2-o- 
cyanophenylacrylic acid, m.p. 156—158°, and o-eyano- 
phenylpropiolic acid, which is decarboxylated to
o-cyanophenylacetyUne, m.p. 76°. These compounds 
did not form stable pigments with numerous metallic 
reagents. o-Cyanocinnamonitrile, m.p. 108°, is de­
scribed. Although it is not possible to exclude the 
formation of tetrabenzporphyrins with complete cer- 
tainty, there is no pronounced tendcncy for their form­
ation from the foregoing intermediates. F. R. S.

S y n th esis  of ary lid en e/sooxazo lon es. J. J.
P o n l e a w  and E. E. Gilbert  (J. Amer. Chem. 
Soc., 1937, 59, 1072— 1076).—The following observ- 
ations replace and amplify the erroneous conclu- 
sions of IMinunni et al. (A., 1928, 1245; 1929, 555, 
556). CH2Ac-C02E t or CH2Bz-C02E t and the appro- 
priate aldoxime in strong acid, best 10% by wt. of 
85% H3P 0 4, give 4-benzylidene-3-methyl- (I), m.p.
146— 147° (also obtained from PhCHO and 
OH-N:CMe-CH2-CO-NHPh in AcOH), 3-phenyl-4- 
henzj^Udene- (II), m.p. 193— 194° [also obtained from 
phenylisooxazolono (III) and PhCHO], 3-plienyl-4- 
anisyhdene- (IV), m.p. 164—165° [also obtained 
from (III) and OMe-CBH4-CHO], 3-methyl-4-w0- 
propylidene-, m.p. 120— 121° (also obtained irom 
0H-N:CMe-CH2-C02E t and COMe2), and 4-anisylidene-
3-methyl-isooxazol-5-one, m.p. 180— 181°. Reaction 
occurs by hydrolysis of the oxime, condcnsation 
of the liberated aldehyde with the acylacetic ester, 
oximation of the product, and finally ring-closure. 
Ahphatic aldoximes give only resins, doubtless 
formed by polymerisation of the hberated alde­
hyde by th e  acid condensing medium. N a2C 03 at 
70° decomposes (I) into PhCHO (0-5 mol.) and 
(?) 4 : 4 '-benzylidenebis-3-methyh'5ooxazol-5-one (V), 
m.p. 150—151° (Et2 derivative, m.p. 159— 161", 
obtained bv E t2S 0 4-N a,C 03), also prepared from 
(I) by 0H-N:CMe-CH2*C0-NHPh in AcOH at roora 
temp. Na2C03 merely hydrolyses (II) to PhCHO 
and (III), and it does not affect (IV). ŃHPh-NH2 in 
warm MeOH hydrolyses (II) and (IV), yielding the 
NH Ph-NH 2 salt, m.p. 153— 154°, of (III); with 
(I) it  gives CHPhIN-NHPh and (V). The so-called
3-methjdisooxazol-5-one, m.p. 168— 169°, obtained 
from CH2Ac-C02E t and N H aOH, is 3-methyl-5-4'-3'- 
methylisooxazolideneisooxazole,
g | ^ > C : C < g j ! : g .  M.p. are corr. R. S. C.

P o ly m erisa tio n  p ro cesses  cau sed  b y  p yrid in e.
I . O. D iels and R. K assebart (Annalen, 1937,
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530, 51—67).—C5H 5N , benzoąuinone (I), and the 
appropriate acid give C5H RN  2 : 5-dihijdroxypheno- 
formote, m.p. 187— 188° (decomp.), -acetate, m.p. 
215° (decomp.), -chłoride, m.p. 225° (Ac2 derivative, 
+ H 20 , m.p. 122°), and -maleate, m.p. 189° (decomp.), 
which with cold, saturated, aq. N a2C 03 give the 
enolhetainc (II), - f  2H20  and anhyd., m.p. 240°
(decomp.); this regenerates the above salts with the 
appropriate acid and with (iC-C02H)2 in MeCN gives 

the salt, C15H 110 6N , which at the
O m.p., 141— 142°, gives C 02 and the

+ y— , propiolate, m.p. 165° (decomp.).
—N<  ̂ \  C5H 5N  dissolves (I) with absorp-

' —  tion of heat, giving a solution from
r which (II) can be isolated; addition

of a few drops of H C 02H or H20  
causes evolution of heat and formation of a red oily 
product (also obtained as yellow crystals), which is con-
sidered to be OH-C0H 3< g “ g ; ^ . ' [ i ™ > C cH3-OH
(III), formed by addition of 2 mols. of (II) to 1 mol. of
(I). With hot or cold MeOH (III) gives 2 :5-dimethoxy- 
benzoąuinone, new m.p. 303° (decomp.), the structure 
of which is proved by (a) conversion by H N 0 3-H 2S 0 4 
into 3 : &-dinitro-2 : 5-dimethoxybenzoquinone (nitro- 
anilic acid), + 6 H 20 , m.p. 86—88° with loss of H 20 ,  
resolidifies, explodes mildly at about 170°, (b) hydro­
lysis (KOH) to 2 : 5-dihydroxybenzoquinone, m.p. 
215—220° (decomp.) (Ac2 derivative, m.p. 152— 
153°), and (c) bromination in hot CHC13 to the
3 : 6-Z?r2-derivative, m.p. 158°, which with H B r- 
AcOH is partly reduced to 3 : 6-dibromo-2 : 5-dimeth- 
ozyquinol, m.p. 208—211° (Ac2 derivative, m.p. 191°), 
and partly hydrolysed to 3 : 6-dibromo-2 :5-dihydroxy- 
benzoquinone, m.p. about 285° (decomp.) (Ac2 deriv- 
ative, m.p. 203—205°). H 20  converts (III) into
2 : 5-di-Y>-hydroxyphenylbenzoquinone, m.p. 260—261° 
(decomp.), - fP h N 0 2, H C02H, or AcOH [Ac2 deriv- 
ative, m.p. 221—222°; ” (AT0 2)2-derivative, m.p. 
about 295° (decomp.) (Ac2 derivative, m.p. 242°); 
oxime, m.p. 255° (decomp.)], the structure of which is 
proved by formation of the corresponding substituted 
quinol, m.p. 234° (/ic4 derivative, m.p. 165— 168°), 
and by converson by Me2S 0 4-K 0 H  into f>-C,;H4(OMe)2 
and 2 : 5 - d i h y  d roxy bo nz o q u in o n e . R. S. C.

S u b stitu ted  p h en yl- and b en zy l-th iazo liu m  
sa lts . K a r im e lla h  (J.C.S., 1937, 961— 962).—  
Thioformylmonoacetyl - o - phenylenediamine and 
CH2Cl'C0Me giye 'N-o-acetamidophenylA-methyl- 
thiazolium chloride, m.p. 222°, which with ŃaOH forms 
the hydrochloride, m.p. 188°, of the tert. base; N-o- 
tolylA-methylthiazolium iodide, m.p. 230° (decomp.), is 
smnlarly prepared. Condensation of 4-methylthiaz- 
ole with CH2PhCl, o-N 02-CgH4-CH2C1, and o- 
CeHjCl-CHjCl yields respectivelv N -benzyl-, m.p. 188°, 
N -o-nitrobenzyl-, m.p. 200°, and l$-o-chlorobenzyl-i- 
methylthiazolium chloride, m.p. 190° (decomp.), whilst
o-C6H4C1-CH2C1 with 2-amino-4-methylthiazole and
2-aminothiazole affords 2-o-chlorobenzylamino-4- 
niethylthiazole hydrochloride, m.p. 260° (decomp.), and 
-thiazole hydrochloride, m.p. 245°. Reduction (H I- 
P ) of the N0,-compound gives 'N-o-aminobenzyl-i- 
methylthiazolium chloride hydrochloride, m.p. 213° 
(decomp.), which is obtained through the iodide, m.p.

237° (decomp.), and with K3Fe(CN)G did not give 
a cryst. substance like thiochrome. F. R. S.

O ryzanin , “ a n tin eu ritic  vitam in-JB.” V I. 
C onstitu tion  of oryzan in . S. Ohda ke  and T. 
Y amagishi (J. Agric. Chem. Soc. Japan, 1937, 13,
1—3; cf. A., 1935, 1175, 1428).—The constitution 
of oryzanin (I) as 3-(6'-amino-2'-methyl-5'-pyrimidyl- 
methyl)-4-methyl-5-|3-hydroxyethylthiazole is con- 
firmed. The dihydrochloride with N a2S 0 3 gives 
Q-amino-2-methyl-5-pyrimidylmethylsulphonic acid (II), 
m.p. > 360°, and 4-methyl-5-liydroxycthiylthiazole (III) 
(.hydrochloride, m.p. 95—96°; picrate, m.p. 164°; 
picrolonate, m.p. 185°; platinichloride, m.p. 173° ; auri- 
chloride, m.p. 138°). With conc. HC1 at 150° (I) gives
3 - (6' - hydroxy:2 '-methyl- 5 '-pyrimidylmethyl) - 4 - methyl-
5-Z-chloroethylthiazolium chloride (hydrochloride, m.p. 
130°; picrolonate, m.p. 118°), whilst (II) and (III) with 
the same reagent give Q-hydroxy-2-melhyl-5-pyrimidyl- 
methylsulphonic acid m.p. > 360°, and 4-methyl-5-(3- 
chloroethylthiazole (hydrochloride; picrate, m.p. 139°), 
respectively. KM n04 oxidation of (I) yields 6-amino-
2-methyl-5-aminoethylpyrimidine (hydrochloride, m.p.
263°; picrate, m.p. 225°; picrolonate, m.p. 250°; 
platinichloride, m.p. >290°). J. N . A.

C rysta llin e Yitamin-jBj. X V II. S y n th es is  of 
yitamin-jBj!. J. K. Cl in e , R. R. W illiams, and 
J. F inkelstein  (J. Amer. Chem. Soc., 1937, 59, 
1052— 1054; cf. A., 1937, III, 153).—  
0Et-C2H4-C02Et, HC02Et, and Ń a give E t sodio- 
formyl-p-ethoxypropionate, which with 
NH;CMe'NH2,HCl and NaOEt gives 6-hydroxy-2- 
methyl-5-ethoxymethylpyrimidine, m.p. 175— 176° 
(3-5% yield), and thence by P0C13 at 78° the 6- 
chloro-, b.p. 72—73°/0-5 mm., and by N H 3-EtO H  at 
140° the substituted 6-amino-pyrimidine, m.p. 89-5— 
90-5°, the hydróbromide, m.p. 192— 193°, of which with
4-methyl-5-(3-hydroxyethylthiazole in BuOH at 120° 
gives 45% of yitamin-Bj bromide hydrobromide, 
forms, m.p. 232—234° and 248—250°. “The vitamin 
salts under crossed Nicols appear to undergo change at 
190° and the m.p. are not sharp or characteristic. The 
forms do not dififcr crystallographically, spectro- 
metrically; electrometrically, or pharmacologically.

R. S. C.
A zacyan in es. (Miss) N. I . F ish e r  and (Miss)

F. M. H ajier  (J.C.S., 1937, 907—911).—2-Iodo- 
quinoline ethiodide and 2-aminopyridine give 2-2'- 
pyridylaminoquinoline ethiodide, m.p. 216° (methiod- 
ide, m.p. 206°), which, after removal of H I, with 
E tI affords 1 : 1'-diethyl-2-pyrido-2'-azacyanine iodide 
or (1 -ethyl-2-pyridina){l-dhyl-2-quinoline)azaniethin-
cyanine iodide, m.p. 240°. Similarly prepared are
1-methyl-Y-ethyl-, m.p. 232°, and I : V-dimethyl-2- 
pyrido-2'-azacyanine iodide, m.p. 258°, 1 : 2'-diethyl-2- 
pyrido-l'-azacyanine iodide, m.p. 213°, and 3 : 1'- 
diethylthiazolo-2'-azacyanine iodide, m.p. 239°. Con­
densation of 2-ethylbenzthiazolonehydrazone with 
the 2>-dimethylaminoanil of quinaldehyde ethobrom- 
ide, of benzthiazole-l-aldehyde ethochloride, and of 
benzselenazole-\-aldehyde e thob romide [ + 0  • 5Me O H , m.p. 
225° (decomp.)] yields respectively 2 : Y-diethyl- 
a$-diazathia-2'-carbocyanine bromide or (l-ethyl-2- 
quinoline)(2-ethyl-\ - benzthiazole) - a{i-diazatriniethincy - 
anine bromide, m.p. 221° (decomp.), 2 : 2'-diethyl-yS-
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diazathiacarbocyanine bromide or bis-(2-ethyl-l-benz- 
thiazole)-a.[i-diazalrimethincyanine bromide, m.p. 219° 
(decomp.), and 2 : 2'-diethyl-$y-diazaselenathiacarbo- 
cyanine bromide or (2-ethyl-l-benzlhiazola)(2-ethyl-l- 
benzselenazole)-a.$-diazatrimethincyanine bromide, m.p. 
259° (decomp.). 1-Methylbenzthiazole ethiodide, 
NaOAc, Ac20 , and l-|3-acetanilidovinylbenz-thiazole 
and -selenazole give respectively 2 : T-diethylthia- 
2'-carboeyanine iodide, m.p. 248° (decomp.) (Ogata,
A., 1934, 1370), and 2 : 2'-dietliylselenathiacarbocy- 
anine iodide or (2-ethyl-\-benzthiazole)(2-ethyl-\-benz- 
selenazole)trimethincyanine iodide, m.p. 257° (decomp.).
2-Aminoquinoline ethiodide, E t orthoformato, and 
C5H 5N  form 1 : V-diethyl-o.y-diaza-2 : 2'-carbocyanine 
iodide or bis-( 1 -ethyl-2-quinóline)-a.y-diazatrimethin- 
cyanine iodide, m.p, 209° (1: V-dimethyl compound, 
m.p. 193°). Absorption and sensitising data are 
recorded. F. R. S.

C onstitu tion  of nym phaeine. E. B ures and F. 
P lzak , jun. (Casopis Ccskoslov. Lćk., 1935, 15, 223— 
226, 242—247; Chem. Zentr., 1936, i, 3340).—An 
improved method of isolation from roots of Nymphcea 
alba is described. The crude alkaloid is amorphous, 
m.p. 76—77°, but forms a cryst. hydrochloride, m.p. 
230°, and sulphate; the regenerated nymphaeine has 
m.p. 71—72°, is a sec. base, C14H2302N, and has a 
pyrrole nucleus and 1 OH. H. N. R.

P rop erties of the ecgon in es and th e ir  e sters .
III. ap -P osition  of the double lin k in g  in  ecgon- 
id in e  ; th e  stru ctu ra l form ulse and au toracem is-  
ation  of th e  ecgon in es. A. W. K . de  J ong (Rec. 
trav. chim., 1937, 56, 678—680).—The presence of a 
double linking at a(3 in ecgonidine has already been 
established by Willstatter, Gadamer, and von 
Auwers. Z-Ecgonine is partly racemised when heated 
with H 20 . H. W.

Łupin a lk a lo id s. X II. S yn th esis  of r/J-lupin- 
in e  and riZ-isolupinine. G. R. Clemo, W. McG. 
M organ, and R. R aper (J.C.S., 1937, 965—969).—  
Several methods of approach for a satisfactory lupin- 
ine synthesis have been investigated, one of which has 
given dl- and dZ-iso-lupinine in amounts too smali for 
resolution. Me l-keto-octahydropyridocoline-9-carb- 
oxylate and N 2H4 give in smali yield 3-ketodeca- 
hydwperipyridazopyridocoline, m.p. 137°. Bromin- 
ation of 2-acetylpyridine affords u>-bromoacet\ylpyridine,
b.p. 88°/l mm., in which the Br could not be replaced 
by OMe or OPli. E t 2-pyridylacetate (I), HC02Et, 
and K  form El hydroxymethylene-2-pyridylacetate
(II), m.p. 97°, which could not be readily reduced, 
and which with Al(OPr®)3 and Pr®0H gives Pr6 
hydroxymethylene-2-pyridylacetate, m.p. 78° (picrolonate 
of Pr® 2-pyridylacetate, m.p. 187°). Catalytic 
hydrogenation of (II) yields a mbcture of picrolonates: 
of E t pyridyl-a-propionate (?), m.p. 124°, C, m.p. 
209°, and D, m.p. 185°. Condensation of the base 
from O with CH2Cl-CH2-C02Et gives Et piperidyl-1- 
$-propionate-2-a-propionate E, b.p. 136— 138°/1 mm. 
(picrolonate, m.p. 115°), and similarly the base from 
D  affords an isomeric ester F, b.p. 145°/1 mm. (picro­
lonate, m.p. 136°). Reduction (K-PhMe) of E  and 
F  leads to 2-keto-l-methyloctahydropyridocoline,
b.p. 78—80°/l mm- {picrate, m.p. 202°; picrolonate, 
m.p. 209°). Condensation of (I) and CH2Cl'C02Et

gives Et pyridylsuccinate, b.p. 143— 147°/1 mm. 
(picrolonate, m.p. 95°), which is reduced (P t02-H 2) 
to E t 2-piperidylsuccinate (?) (picrolonate, m.p. 
166°), further cyclised to E t 3-keto-odahydropyrro- 
coline-l-carboxylate, b.p. 148— 150°/1 mm. y-Phen- 
oxy-w-propyl bromide and (I) condensc to Et 8- 
phejioxy-'j.-2-pyridyl-\\-valerate, b.p. 205—207°/l mm., 
reduced catalytically to the -piperidyl ester, b.p.
190— 192°/1 mm., which is further reduced (Na- 
EtOH) to z-phenoxy-$-2-piperidyl-n-amyl alcohol,
b.p. 195—200o/ l  mm. The earbinol with HBr 
followed by PBr5 gives a mixture of dl-bromolupinane 
L, b.p. 10771 mm. (picrolonate, m.p. 202°; methiodide, 
m.p. 216°; picrate, m.p. 135°), and M , b.p. 10771 mm. 
(picrolonate, m.p. 169°; picrate, m.p. 144°). Hydro­
lysis (NaOAc) of L  affords 1 -octaliydropyridocolyl- 
carbinol N , b.p. 107°/1 mm., m.p. 59° [•methiodide, 
m.p. 303° (decomp.); picrolonate, m.p. 203°; picrate, 
m.p. 127°], and of M  yields the earbinol O, b.p. 122°/1 
mm., m.p. 81° (picrate, m.p. 139°; picrolonate, m.p. 
225°; methiodide, m.p. 248°). The compounds N  and
0  should be either dl- or dZ-iso-lupmine. F. R. S.

C onstitution  of d om estic in e . Z. K itasato and 
H. Shishido  (Acta phytochim., 
1937, 9, 265—266).—6-Meth- 
oxy-7-etlioxy -1 - 6' - aminopiper - 
onyl - 2 - methyltetrahydroiso - 
quinoline is converted into 6'- 
methoxy-5-ethoxy-2 : 3-methyl- 
enedioxy - N  - methylaporphine, 
the cZ-form of which, m.p. 131°, 
[a]D +110°, is identical m th  

domesticine E t ether. Domesticine is therefore (I).
H. W.

Strychn inę and brucine. X XXVI. P re lim in -  
ary  syn th etica l ex p erim en ts. H. I. Openshaw  
and R . R obinson (J.C.S., 1937,941—946).—c//cfoHex- 
anone-2-P-propionic acid condenses m th  N H Ph-N H 2 
to give the lactam of tetrahydrocarbazole-1 -fi-propionic 
acid, m.p. 126°, and tetrahydrocarbazolenine-11 -$-prop- 
ionic acid (I), m.p. 226°. The' lactam is reduced 
electrolytically to 1 : §-trimethylenehexahydrocarbazole, 
m.p. 81—82°, dehydrogenated to 1 : 9-trimethylene- 
1 : 2 : 3 :  ^-tetrahydrocarbazole, m.p. 86—87°. (I) is
reduced (Sn-HCl) and acetylated to N -acetylhexa- 
hydrocarbazole-\\-$-propionic acid, m.p. 202°. Et 2- 
carbethoxyc?/c/ohexanone-2-(3-propionate and NaOEt 
give Et 6-carbethoxycyclohexa?w7ie-2-$-propionate, b.p.
189— 190°/11 mm., which with CH2Cl-CH2-C02Et in 
C6H g affords the -2 : 6-$$'-dipropionate (II), b.p. 182—  
183°/0-2 mm., and in EtOH yields some Et heptane-
1 : 3 : 7-tricarboxylate, b.p. 147— 148°/0-15 mm. (II)
is hydrolysed (HC1) to cyc\ohexanone-2 : 6-ffi-diprop- 
ionic acid, m.p. 145°. The phenylhydrazone of the 
E t ester, m.p. 60—61°, of this acid, with EtOH-HCl, 
followed by reduction gives the lactam, m.p. 271°, 
of hexahydrocarbazole-1 : 11 -dipropionic acid. A 
reply is made to the criticisms of Kotake (cf. A., 
1936,1003). F . R. S.

V eratrine a lk a lo id s. I. D eg ra d a tio n o fcev in e .
W. A. J acobs and L. C. Craig (J. Biol. Chem., 
1937, 119 , 141— 153).—Cevine heated in H 2 with 
soda-lime gives, first H 20 ,  then an unsaturated oily 
distillate catalytically reduced to a complex mixture,
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giving first a neutral fractłon (I), then a fraction (II),
b.p. 60—70°/8 mm., and a fraction, b.p. 100— 140°/ 
8 mm. The distillato also contains [l ?]-coniine (cf. 
J.C.S., 1922,121,1571); <f-coniineformsa2 -.A-dinitro- 
benzoyl derivative, m.p. 108°. From (II), a picrate
(III), m.p. 148— 150°, and an unsaturated picrate, 
m.p. 118— 120°, hydrogenated to (III), are obtained. 
After decomp. by HC1, (III) gives a mixed meth- 
iodide, m.p. 200—230°, which with Ag20-M e0H , 
followed by distillation and catalytic reduction, gives 
a base, Cn H23N (picrate, m.p. 138— 140°), of which 
the melhiodide, m.p. 248—250°, is converted by Ag20  
etc. into a base, C12H27N  [hydrochloride, m.p. 18&— 
193° (subliming); phtinichloride, m.p. 118— 120°], 
resembling, but not identical with, dimethyl-«-decyl- 
amine. Fractionation of (I) gives an oil, C7H 120  
(semicarbazone, m.p. 217—219°), an oil, b.p. 150—  
160°/25 mm., a hydrocarbon, b.p. 120— 130°/0-2 mm., 
and an oil, C jiH lgO (semicarbazone, m.p. 160— 170°). 
Covine heated in H , with Zn dust gives a product 
catalytically hydrogenated to bases, C7H 15N, appar- 
ently active iV-methyl-p-pipeeoline (picrate, m.p. 
178— 180°), C8H n X (picrate, m.p. 128— 133°), and 
C^Hj3N  (picrate, m.p. 131— 142°). E. W. W.

S yn th etica l ex p er im en ts  in  th e  ch e lid on in e-  
san gu in arin e  group  of the a lk a lo id s. I . T.
R icjiardson, R . R obinson, and E. Se ijo  (J.C.S., 
1937, 835—841).— 6-Nitropiperonylidene-a-naphthyl- 
amine, m.p. 151— 153°, from 6-nitropiperonal and 
a-C10H 7'NH2, is reduced (Na2S) to the jV//2-compound, 
m.p. 150— 151°. Yeratrylsuccinic acid, m.p. 172—  
174° (+ H 20 , m.p. 126— 128°), by hydrolysis of E t 
a-cyano-P-veratrylacrylate, gives the Me ester, m.p. 
64-—66°, which with, piperonal affords the anhydride, 
m.p. 127— 129°, of piperoriylideneveratrylsuccimc 
acid. These substances could not be used as starting 
points of the desired reactions. Veratraldehyde and 
acetoveratrone form 3 : 4 : 3 ' :  4 '-telramethozychalkone 
(I), m.p. 116— 118°, which with N H 20 H  leads to a 
substance, m.p. 152— 154°, with NHPh-NH2,HCl 
yields the phenylhy drążone or pyrazoline, m.p. 159— 
160°, and is reduced to a.-keto-a.y-diveratrylpropane, 
m.p. 88—90°. (I) and NaCN in MeOH give y-kctó-a.- 
cyano-a.y-diceratrylpropane, m.p. 143— 144°, hydro­
lysed to p- verairoyl-o.-vcratrylpropioruimide, m.p. i 60—  
162°, which affords the -propionic acid, m.p. 193—  
194° [phenylhydrazone anhydride (?), m.p. 149— 151°]. 
This acid is reduced (Zn-Hg) to ay-diveratrylbutyric 
acid, m.p. 118— 120° [(JV02)2-derivative, m.p. 186—  
188°], which is cyclised ~ (P0C13) to 1-keto-6 :7- 
dimethozy-2-veratryl-\ : 2 : 3 : 4 -tetrahydronaplithalene, 
m.p. 147— 149°, from the ozime, m.p. 200—202°, 
of which the l-i^if^-compound, m.p. 119— 121°, is 
obtained by reduction (Na). This aminę gives a 
/om<mjc?o-derivative, m.p. 202—203°, which is 
dehydrated (POCI,) to 6 : 7 : 4 ' :  5'-letramcthozy- 
3 : 4 : 1 1  : \2-telrahydro-l : 2-benzphenanthridine, m.p. 
230—231°.

Veratraldehyde and acetopiperone condense to 
wralrylideneacetopiperonc, m.p. 133— 135°,^which with 
HCN forms y-kelo-x-cyano-a,-veratryl-y-piperonyl- 
propane, m.p. 144— 146°, converted into a-veratryl-$- 
piperonylpropionamide, m.p. 178— 180°. Piperonyl- 
acetonitrile and N a yield 6-amino-5-piperonyl-2 : 4-

dihomopiperonylpyrimidine, m.p. 170— 171°, and 
chiefly $-imino-v.-cyano-a.y-dipiperonylpropane, m.p.
113— 114°, converted into the P-ieto-compound, 
m.p. 122— 123° (ozime, m.p. 150— 151°). The imino- 
compound and keto-nitrile could not be converted 
into C10H g derivatives by the action of HCl-AcOH. 
Veratrylacetonitrile (II) and Na give p-imino-a- 
cyano-ay-d.iveratrylpropane, m.p. 132— 133°, and a 
trimeride,m.p. 168— 168-5. 6-Bromoveratrylacetonitrile, 
m.p. 90—92°, from (II) and Br, could not be 
dimerised. F. R. S.

S ter in  a lk a lo id s. H. R ó ch elm ey er  (Arch. 
Pharm., 1937 , 275, 336—342).— Glucosido-alkaloids 
containing the methylcycZopentenophenanthrene (I) 
nucleus are termed sterin alkaloids. Solanine-i and 
-s are renamed solatunine and solasonine (II) and their 
aglucones solatubine (III) and solasodine (IV). (IV) 
[hyriodide, m.p. 228—229° (uncorr.)] contains 23—27
C, ery stal lises with 0-5H20  or 1 mol. of dibxan, gives
1-16 mols. of AcOH, gives a 1 : 2 digitonide, and with
Se affords (I) and a pyrrole derivative (crude picrate, 
m.p. 140— 142°). With NaOH-MeOH (III) gives 
solanosodine, C27H41ON or C29H45ON, +  0-5H2Ó, m.p.
176— 177°, which gives no digitonide. The absorption 
spectra o f (II), solatubenone, and (III) are detailed 
and formulsc are discussed. R. S. C.

O rgano-arsen ic  com p ou n d s. III. A rsin ation  
of phenol and  d eriva tives of hydroxyphenyl- 
a rsin ic  a c id s. P. S. Y ang and T. Y. W ang (J. 
Chinese Chem. Soc., 1937, 5, 89—95).—Arsination of 
phenol (A., 1923, i, 1149) yields p- and o-hydroxy- 
phenyl-, pp'- and op'-dihydroxydiphenyl-, and oo'- 
dihydrozydiphenyl-arsińic acids, the last m.p. 209—  
210°. The Sb, B i, and Hg salts of p- and o-hydroxy- 
phenylarsinic acids were prepared. A. Li.

A rsen ica ls  con ta in in g th ed ib en zfu ra n  n u cleu s.
B. F. Sk iles and C. S. H a^ulton (J. Amer. Chem. 
Soc., 1937, 59, 1006— 1008).—Arsination of dibenz- 
furan is shown to occur at position 3. H3A s04 
at 175—220° gives dibenzfuran-3-arsinic acid, m.p. 
> 250°, converted by PC13 in AcOH into the 3-di- 
chloroarsine, an oil, hydrolysed to the 3-arsine ozide, 
m.p. > 2 5 0 °; with Hg(OAc)2 etc. this yields the
2-mercurichlorido, m.p. 235°. 2-Aminodibenzfuran
affords (Bart) dibenzfuran-2-arsinic acid (I), m.p. 
> 275°, and thence the 2-dichloroarsine, m.p. 130°, 
and 2-arsine ozide, m.p. > 250°. 6-Nitrodibenzfuran-
2-arsinic acid (II), m.p. > 280°, is obtained from
6-nitro-2-aminodibenzfuran by the Bart reaction and 
by nitration (H N 03, d 1-48) at 5° of (I), and gires 
the dichloroarsine, m.p. 152° [which with Hg(OAc)2 
at 350° gives 3-nitrodibenzfuran], and arsine ozide, 
m.p. > 250°. With H 2-R aney N i (13) gives 6-amino- 
dibenzfuran-2-arsinic acid, m.p. > 250°. H 2S 0 4 and 
(I) at 100° yield the (? 8)-sulphonic acid, m.p. > 300°, 
and thence (? 8)-sulphodibenzfuryl-2-arsi7ie ozide, m.p. 
> 275°. R. S. C.

S a lts  of tetrahydro-A 7-m eth y ln ico tin ic  acid  
m eth y l e ster  w ith  a m in o -su b stitu ted  arsin ic  
a c id s .—See B., 1937, 730.

D eriv a tiv es  of o-h yd roxyp h en ylm ercu ry  ch lor­
id e . H . P. A nderson  and M. C. H art (J. Amer. 
Chem. Soc., 1937 , 59 , 1115— 1116).—Bacteriostatic
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data are reeorded for o-hydroxyphenylmercuri-aeetate, 
m.p. 150—151°, -nonoate, m.p. 135°, -oleate, m.p. 95—  
96°, -laurate, m.p. 135-5— 136-5°, -myństate, m.p. 
135— 136°, -palmitate, m.p. 129— 131°, and -stearate, 
m.p. 135— 137°, and a-hydroxypIienylmercuri-succin- 
itnide (I), m.p. 232—235°, -saccharin, m.p. 242— 243°, 
-phthalimide, m.p. 223—224°, -piperidine (hydrochlor­
ide, m.p. 126°), -theóbrominę, -f-H20 , m.p. 145-—165°, 
and -barbituric acid. Bactericidally (I) is as effective 
as o-OH-CcH4-HgCl. Compounds could not be ob­
tained from pyrrole, auraminę, or carbazole.

R. S. C.
M ercuration  of O -tr im ethylgalla ldehyde and  

rela ted  su b sta n ces. I. M. Sharp (J.C.S., 1937, 
852—853).—Mercuration of O-trimethylgallaldehyde 
gives 2-acetozymercuri-3 : 4 : d-trimethoxybenzaldehyde, 
m.p. 145— 146°, •ńłudh is sol. in oils. The following 
compounds are not o il-so l.: 2-bromomercuri-3 : 4 : 5- 
trimethozybenzoic acid, m.p. 194° (basie salt, m.p. 190°, 
and ćkloromercuri-compound, m.p. 212°) (from 0- 
trimethylgallic acid) ; 2-bromo)nercuri-i-hydroxy-‘i  : 5- 
dimethoxybenzaldehyde, m.p. 260—265° (from syring- 
aldehyde); and 2-chloromercuri-±-hydroxy-3 : 5-di- 
methoxybenzoic acid, m.p. 230° (decomp.) (from 
syringic acid). F . R. S.

M ercuration  of “ acetone a n il .” P. K a ln in  
(Latvij. Univ. Raksti, 1936, 3, 315— 320).—The con­
densation product of COMe2 and NH 2Ph yields a 
Hg derivative containing 63-47% Hg, probably 
C12H t2NHg4(OAc)5 (one OAc group being in a speciąl 
position). This is reduced by H 3P 0 3 to a base with 
an odour of ąuinoline. A. Li.

M ercuration  of n itro to lu id in es. A. E. God- 
dard (J.C.S., 1937, 984— 986).—Mercuration (Hg 
aćętate) of the nitrotoluidine gives the acetoxymer- 
curi-derivative (in the 5-position), which with EtO H - 
AcOH forms a quinoneimide : 4:-nitro-5-, m.p. 212° 
(quino7ieimide, m.p. about 250°), and 5-nitro-3-aceto.vy- 
mercuri-o-toluidine, m.p. 223° (ąuinoncimide, m.p. 
> 300°); <o-nitroA( ^-acdozym&rcuri-m-toluidine, m.p. 
> 300°; and 2-nitro-5- (ąuinoneimidć), and 3-nitro- 
5('i.)-acetoxymercuri--p-toluidine. E. R. S.

M onoacetoxym ercurialkylph.enolsulph.onic
a c id s .—See B., 1937, 730.

M anufacture of w ater-so lu b le  h eterocyclic  
m ercu ry  com pounds [pyrid ines].—See B., 1937, 
730.

In teraction  of se len iu m  tetrach lorid e  and ben- 
zene in  presen ce of anhydrous a lu m in iu m  
ch lorid e. W. E. Bradt and J. E. Green  (J. Org. 
Chem., 1937, 1, 540—543).—SeCl4 (50) and A1C13 
(30) in C6H c (136-5 g.) give PhCi (1), Ph2Se (20), b.p. 
301— 303°/700 mm. (identified by conversion into 
SePh2Cl2, m.p. 183°), Ph2Se2 (I) (5), m.p. 63° [2HgClr  
additive compound, m.p. 187— 188° (corr.)], and 
SePh3Cl, isolated as SePh3Cl,ZnCl2 (20 g.), m.p. 274°. 
The reaction is formulated: SeCl4 +  3C6H 6 ->
SePh3Cl +  3 H a ; SePh3Cl -> Ph2Se - f  PhCl;
Ph2Se +  Se -> Ph2Se2. (I) with Br gives SePh2Br2, 
converted by heat into (p-C6H4Br)2Se, m.p. 115°.

R. S. C.
1 : 2-D iselenaci/cIopentanes. H. J. Backer and 

H. J . W in ter  (Rec. trav. chim., 1937, 56, 691—698).

—Interaction of CPhMe(CH2Br)2 with K 2Se affords 
the hydrocarbon Ci0H 12, b.p. 176°/750 mm. (also 
obtained by the action of Zn), and i-phenylA-inethyl-
1 : 2-diselenac,yc\opentane. (I), |®*Q^2>CPhM e, m.p.
114— 114-5°, better obtained by use of K 2Se2. (I) is 
oxidised by H N 0 3 to P>-phenyl-{i-met hylp ropane-a.y- d i - 
seleninic acid, m.p. 113° (decomp.) (dinitrate, decomp. 
about 70°). CMe2(CH2Br)2 and KCNSe in EtOH at 
140° yield ay-disehnocyaiw-'iSl-dimethylpropane (II), 
m.p. 69-5°, converted by NaOEt in EtOH into 4 : 4 -di- 
methyl-l : 2-disehnacyclopentane, m.p. 34°, which is 
oxidised by H N 03 to ^-dimelhylpropane-a.y-diseleninic 
acid, m.p. 115° (decomp.), the dinitrate, m.p. 125— 126° 
(decomp.), of which is also produced by the oxidation 
of (II). According to conditions (II) and Br afford 
a.y-broinoselenol-$$-di7nethylpropane, m.p. 127— 12S°, 
or a-bro7noselenol-y-tribromoselenol-$$-dim<łthylpropa7ie, 
SeBr-CH^CMeę-CHjSeBrj, m.p. 114-—115° (decomp.), 
which are inter-convertible. H. W.

C om plex form ation  and haloch rom y in  organ ie  
t in  com pounds. K. A. K otscheschkov (Sci. 
Rep. Moscow State Univ., 1934, No. 3, 297—303).—  
SnRCl3 in E t20  and C5H 5N  in E t20  at 0° yield double 
salts of the type SnRCl3,2C5H 3N (R =  Ph, o- and 
jj-C6H4Me). Coloured complexes of CPh3Cl with 
chlorostannans are formed only with thóse of the type 
SnRCl3, where R is aryl, but not alkyl; compounds 
of the types SnR2Cl2, SnR3Cl, or SnR4 do not give 
any coloration. R. T.

P reparation  of tin  tr iary l h a lid es . R. P o h la n d  
(Ber., 1937, 70, [B], 1458).—The prep. of SnAr3Hal 
from SnAr4 and SnCl4 at high temp. has been 
developed in principle by Griittner (A., 1915, i, 
335). " H. W.

N aturę of th e  lin k in g s in  p ro te in s. D. M.
Wrinch  (Naturę, 1937, 139, 718).—A discussion and 
a reply te  criticism. L. S. T.

In tram olecu lar fo ld in g  of p rote in s by k e to -  
enol in terch an ge. W. T. Astbury  and D. M. 
W rinch (Naturę, 1937, 139, 798).—A keto-enol 
interchange can be used as an alternative mechanism 
to the lactain-lactim interchange recently proposed 
for the intramol. folding of protein mols. L. S. T.

F orm ation  of am m on ia  b y  b o ilin g  certa in  
protein s w ith  a lk a li. G. L atjde (Compt. rend., 
1937, 204, 1428— 1431).-—-The variation with time of 
the rate of evolution of NH3 on boihng casein, gelatin, 
and fibrin with KOH is reeorded. A. Li.

C onstituents of hydroch loric  acid  h yd ro lysa tes  
of e la stin . R. E ngeland  and W. B ie h l e r  (Buli. 
Soc. Chim. biol., 1937, 19 , 100— 108; cf. A., 1936,
352).—The leucine fraction of the hydrolysate yields 
two diamino-dicarboxylic acids, C13H22(24)0 4N 2 (“ ham- 
matine ”), m.p. 255—258° (decomp.), [a]D" approx. 
—6°, and C14H ,0O4N2 (isolated as Cu salt).

F . O. H.
U ltracen trifu ga l stu d ies  of com p ou n d s of 

p rotein s w ith  p o lysacch arid es.—See A., III, 252.

S u lp h ites as protein  p recip itan ts.—See A., III, 
296.
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C ryśta llisa tion  of m e lts  (“ freezin g-ou t ” ) and  
een trifu g in g  a s  a  preparative m eth od  in  organ ie  
ch em istry . L. R amberg (Svensk Kem. Tidskr., 
1937, 49, 134— 138).—A variable-temp. centrifuge 
for separation of semi-solid melts is described.

M. H. M. A.
A pplication  of n itr ic  acid  to  a sh in g . B. S. 

D mitrtev (J. Appl. Chem. Russ., 1937, 10, 917—  
919).—The ash obtained from incineration of org. 
substances with addition of H N 0 3 contains >0-01%  
of nitrite. R. T.

M odification  of th e  F ried rich  ab sorp tion  a p -  
p aratu s for m icro -carb on -h yd rogen  determ in -
ation . E. Abrahamczik (Mikrochem., 1937, 22,
227—232).—A modified form of absorption tube is 
described. J. S. A.

M anom eter for carbon and h ydrogen  p ressu re  
regu lation . W. H. Hamill (Ind. Eng. Chem. 
[Anal.], 1937, 9, 355). E. S. H.

D etection  of e lem en ts  in  organ ie  su b stan ces. 
L. R osenthaler (Z. anal. Chem., 1937, 109, 31—  
35; cf. this vol., 128).—C m ay be detected as C02 by  
wet oxidation with K 2Cr20 7 +  syrupy H 3P 0 4 at 
250° and H, as H 2S, by heating with Na2S 0 3 (cf. A., 
1930, 1460). Na2S20 3 is not desirable as S is thereby 
liberated. P  may be converted into PH 3, detected 
by its green flame coloration, by heating the materiał 
with Mg powder in a closed Fe crucible, and subse- 
ąuently treating the produet with H 20 . As and Sb 
may be detected by application of the Marsh-Gutzeit 
test to the undestroyed materiał. J. S. A.

E lectr ica lly -h ea ted , th erm osta tica lly -con -
tro lled , con stan t-tem p eratu re  device for P reg l  
carbon and  hyd rogen  d eterm in ation . F.
Sch n eid er  and H. L. van Mater  (Ind. Eng. Chem. 
[Anal.], 1937, 9, 295). E. C. S ,

V olu m etric  determ in ation  of oxygen  in  organ ie  
com p ou n d s. J. L in d n e r  and W. W irth  (Ber., 
1937, 70, [J5], 1025— 1038).—The substance (about
4 mg.) is volatilised in H 2, degraded by a glowing Ni 
spiral, and the products are passed over heated CaO 
if halogen is present. This is followed by hydrogen­
ation over finely-divided Ni, passage over CaO, and 
again over Ni. The moist gas stream passes over 
naphthylphosphoryl chloride. The liberated HC1 
is collected in H 20  and titrated with 0-LV-Ba(OH)2. 
The apparatus is figured. H. W.

M icro-analytica l determ in ation  of oxygen  in  
organ ie com p ou n d s. J. U nterzaucher  and K. 
B urger (Ber., 1937, 70, [5], 1392).—The method 
depends on the catalytic hydrogenation of O to H 20  
in presence of N i-T h 02 on an inert carrier. The 
substance is degraded by S i0 2 at 1000° and hydrogen­
ation is effected at 300° . ' H. W.

D irect d eterm in ation  of oxygen  in  organ ie  
com pounds by h yd rogen ation . P. Goodloe and 
J. C. W. F razer (Ind. Eng. Chem. [Anal.], 1937, 9, 
223—225).^—Use of an actiye N i chromite catalyst at 
400° makes the ter Meulen method suitable for deter­
mination of O in org. compounds cóntaining C, H, O, 
N, and S. Low results are obtained with tartaric 
acid and sucrose. F. N. W.

D eterm in ation  of n itrogen  in  refractory  o rg ­
an ie su b stan ces by a m od ified  D u m as m icro -  
m eth od . J. R . Spie s  and T. H . H arris (Ind. Eng. 
Chem. [Anal.], 1937, 9, 304— 306).—After the first, 
incomplete, combustion of the refractory substance, 
the current of C 02 is stopped and the reduced CuO 
reoxidised by 0 2 generated by heating KC103 con- 
tained in a separate boat. This process is repeated 
until combustion is complote. E . C. S.

M odified m icro -D u m as n itrogen  d eterm ination  
w ith  rea d ily  ava ilab le  a ir-free carbon d iox id e.
F . B reuer  (Ind. Eng. Chem. [Anal.], 1937, 9, 354—  
355).—Apparatus and techniąue are described.

E. S. H.
K jeldahl d ig estio n  app aratu s. W. M. Clark  

(Ind. Eng. Chem. [Anal.], 1937, 9, 338— 339).
E, S. H.

D eterm in ation  of n itrogen  by m odified  K jel­
dahl m eth od s. W. R . Campbell and M. I. H anna  
(J. Biol. Chem., 1937 ,119 , 1—7).—Addition of Se to 
a 3 : 1 mixture of H 2S 0 4 and H 3P 0 4 cóntaining Cu 
produces a rapid and effective reagent for digesting 
nitrogenous materiał. J. N. A.

D etection  of su lp h u r in  organ ie com p ou n d s. 
P rep aration  of th e  n ecessa ry  reagen t. H. F rey - 
tag (Z. anal. Chem., 1937, 109, 93—95; cf. A., 1934, 
1321).—The advantages are outlined of detecting S 0 2, 
formed by oxidation, by means of irradiated 2-benzoyl- 
pyridine (obtained by irradiation of a 0-2% solution of 
the base in 50% aq. EtOH with hght of X > 3000 A.). 
The solution so prepared may be used to impregnate 
test-papers. J. S. A.

M icro-d eterm in ation  of su lp h u r in  organ ie  
su b sta n ces. P . P iu t t i and D. D in e l l i (Gazzetta, 
1937, 67 ,133— 136).—The substance, in fuming H N 0 3, 
is electrolysed in a cylindrical vessel with the anodę at 
the bottom, and the resulting H2S 0 4 determined as 
B aS04. The method is successful with CS(NHPh)2, 
sulphides, sulphonic acids, etc., but gives low vals. for
S in sulphonal, sulphobenzide, and dinitrothiophen.

E. W. W.
M icro-, sem im icro -, and  m acro-d eterm in ation  

of h a logen s in  organ ie  com p ou n d s. W. H. 
R auscher (Ind. Eng. Chem. [Anal.], 1937, 9, 296— 
299).—NH 2,[CH2]2‘01I is substituted for EtOH in 
Stepanov’s m ethod; it readily converts aliphatic 
halogen into the ionic form, but is without action on 
aromatic halogen except of the activated type. Two 
procedures are described, for the determination of 
total and aliphatic (or reactive) halogen, respectively, 
and a qual. test for distinguishing the two types is 
developed. E. C. S.

[D eterm in ation  of] arsen ie  [in organ ie m a tter].
C. C. Cassil (J. Assoc. Off. Agric. Chem., 1937 , 20,
171— 178).—Although excellentcatalysts fortlie break- 
down of refractory org. matter, CuS04, HgO, and Se 
interfere in the subsequent Gutzeit test. HC104 has 
nosuch objection andaprocedure is outlined employing 
this agent. Dry ashing with Ce(N03)3 and M g(N03)2 
gave 14— 17% and 100% recoveries of As, respectively, 
from shrimp and tobacco. The most satisfactory 
stains were produced by 20-mesh spherical granular 
Zn. A method of impregnating strips with HgBr2
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is described which produces curves of standard slope 
and curvature. E. C. S.

M iero-elem entary  an a lysis  of organ ie  boron  
com p ou n d s. H. R oth (Angew. Chem., 1937, 50, 
593—595).—For C and H  combustions, org. B com­
pounds are mixed with V20 5 as an oxidation catalyst, 
to prevcnt the formation of B  carbides. V20 5 has 
advantages over K 2Cr20 7 for other combustions also. 
B is determined volumetrically by titration of H3B 0 3 
in presence of mannitol. The compound is first fused 
with Na2C03, or, where possible, B is distilled off as 
B(0Me)3 by heating with H 2S 0 4 +  MeOH; a suitable 
form of apparatus is described. Metals are deter­
mined as sulphates by evaporating the compounds 
down with H 2S 0 4 +  MeOH. J. S. A.

D eterm in ation  of organ ie  p hosphorus by the  
P a rr  b om b m eth od . C. L. T seng and F. W ei (Sci. 
Rep. Nat. Univ. Peking, 1937, 2, 15:—16).—The 
sample is fused with Na20 2 in a Parr S bomb, the 
product dissolved in H 20 , a slight excess of 6IV-HN03 
added, and the solution evaporated to < 100  c.c. 
After filtration the vol. is adjusted to about 100 c.c., 
and a mixture of 6A7-H N 03 (30 c.c.), H ,0  (20 c.c.), and 
Noyes’ N H 4 molybdate solution (50 c.c.) is added. 
After warming at 60—65° for 1 hr. the yellow ppt. is 
filtered on a Gooch crucible, washed with 5% aq. 
NH4N 0 3 containing 1% H N 0 3 until the washings are 
free from Mo, dried at 160°, and weighed. J. W. S.

A pplication  of ch rom ou s sa lts  to reductom etric  
d eterm in ation  of organ ie su b stan ces. A. P.
T erentiev  and G. S. Goriatscheva (Sci. Rep. 
Moscow State Univ., 1934, No. 3, 277—282).—The 
prep. of standard CrCl2 solutions, and their use for 
titration of ąuinones and azo- and N 0 2-compounds, 
are described. R. T.

M icro-an alysis  for exchangeab le  hydrogen .
W. H. H am ill (J. Amer. Chem. Soc., 1937, 59, 1152—  
1153).—A techniąue, depending on the decrease in 
d of D 20 , is described for determining exchangable H 
with 2—5 mg. of a H20-sol., non-volatile substance. 
The following nos. of exchangable H are found, the 
second val. (if given) being due to slow exchange : 
CO(NH2)2 4, glycine 3-13, hystidine hydrochloride
6-07, 6-36, natural and synthetic vitamin-JB1 hydro­
chloride 3-6—3-94, 4-5— 4-83, ąuinol 1 -95, HC02Na 
0, succinic acid 2-14, CH2(C02H ), 2, 3-99.

R, S. C.
D eterm in ation  of unsaturated  hydrocarbons  

in  m ix tu r e s . T hiocyanogen  iod ide in  vo lu m etric  
a n a ly s is . H. P. K aufmann and H. Grosse- 
Oetringhaus (Ber., 1937 , 70, [B], 911—915).—-A 
mixture of pure C6H 6, Ac20 , and AcOH is kept for at 
least 8 days, after which Pb(CXS)2 and Br are added 
and the mixture is shaken in diffused light until 
decolorisation is complete. After addition of I the 
mixture is filtered; the filtrate retains a const. titre 
for months in the dark. A weighed quantity of 
minerał oil is kept with excess of this CNSI solution 
for 24 hr. in the dark, after which aq. K I is added and 
the liberated I is immediately titrated with Na2S20 3. 
A blank experiment is advisable. Only in exceptional 
cases is the harmony of CNS and CNSI vals. satis- 
factory. The former are generally the higher and

do not show a pronounced termination either owing 
to continued addition of CNS or, more important, to 
ready reaction with other components of the technical 
materials examined. A  well-marked termination of 
the addition of CNSI is observed. CNS appears 
better adapted to the examination of oils and fatty  
acids than is CNSI sińce addition of the latter is not 
sufficiently selective, and although pauses in the 
addition to substances with several unsaturated 
linkings exist, they are easily passed. H. W.

S em im icro  qualitative te s t  for the n itro-group  
in  organie com pounds. W. M. H earon and R. G. 
Gustavson (Ind. Eng. Chem. [Arial.]', 1937, 9, 352—
353).— 45 N 0 2-compounds examined give a reddish- 
brown ppt. of Fe(OH)3 in < 0-5  min. when a 10-mg. 
sample is mixed with 7 c.c. of a solution of 25 g. 
of FeS04,(NH4)2S 0 4,6H20  in 500 c.c. of H 20  -j- 2 c.c. 
of conc. H2S 04, followed by the addition of 5 c.c. of 
15% EtOH-KOH after removal of air by a stream of 
inert gas. 75 compounds not containing N 0 2 gave 
negative results; exceptions are NO-compounds, 
aliphatic nitrates and nitrites, quinones, and N H 2OH.

F. N. W.
S im u ltan eou s d eterm in ation  of m eth o x y l and  

eth oxy l in  organ ie su b stan ces. M. P hillips and 
M. J. Goss (J. Assoc. Off. Agric. Chem., 1937, 20, 
292— 297).—Mel and E tI produced as in ZeisePs 
method are converted with NMe4I and NMe3E tI, 
wrhich are separated by the Willstatter-Utzinger 
method (cf. A., 1911, i, 659). E. C. S.

R elative reactiv ities  of organ o-m eta llie  co m ­
pounds. XVI. D etection  of th e  SH  grou p .
H. Gilman and J. F. N elson (J. Amer. Chem. Soc.,
1937, 59, 935—937; cf. this yol., 221).—BiEt3 and 
PbEt4 are diagnostic of SH, sińce they react, though 
not quantitatively, there with, but not appreciably 
with OH, NH, CiCH, CH2Ac-COMe, Ph2N 2, PhNÓ2, 
C6H4(N 02)2, C6H3(N 02)3, or E t2S2. Acids also react 
(with BiEt3 <  with PbEt4), the amount of reaction 
with strong acids, e.g., CC13-C02H, approaching that 
with SH. Both reagents indicate SH in MeCS*OH 
and 1-thiolbenzthiazole; the thiazole, however, does 
not react with BiPr“3. Sonie SH is indicated in 
CS(NHPh)2, but not in CS(NH2)2. BiEt3 reacts with 
traces of O, and may be a reagent for 0 2. R. S. C.

M anom etrie m icro -titra tion  w ith  ferr ieyan id e .
E. H aas (Biochem. Z., 1937, 291, 79—80).—When H 
in an org. compound [e.g., glutathione, dihydro- 
pyridine nucleotide) in neutral solution containing 
HC03 is oxidised by K3Fe(CN)6, 1 mol. of C 02 is 
produced for each H  atom oxidised. Hence such 
compounds are determined in the Warburg apparatus 
in an atm. of C02 (10 vols.) and A (90 vols.) with 
accuracy >  that of other methods.i W. McC.

D eterm in ation  of a lcoh o l by W id m ark ’s  
m eth od . E. F lotow- (Pharm. Zentr., 1937, 78, 389 ; 
cf. A., 1936, 1359).—Improvements in the acid- 
dichromate method are described. E. H. S.

M icro-determ ination  of ferf.-b u ty l a lcoh ol. 
A. Lindenberg  (Compt. rend. Soc. Biol., 1937, 125,
135— 138).—The complex obtained by heating in a 
sealed tube with Deniges’ reagent is decomposed with 
HC1 and excess titrated. H. G. R.
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A zid es. V III. (3-Naphthazide a s  a  reagen t  
fo r  Identification  of p r im a ry  and secondary  
a m in es. P. P. T. Sah  (J. Chinese Chem. Soc.,
1937, 5, 100— 106).— (5-Naphthazide, prepared by 
condensing E t (3-naphtlioate with N 2H4 hydratc and 
diazotising in AcOH, readily reacts in hot CGH 6 with 
alcohols, phenols, amines, amides, and aldoximes. 
The following derivatives p-C10H/NH-CO-NHR were 
prepared, with the m.p. (corr.) given : from N H 2-R : 
phenyl-, 236— 238°, o-tólyl-, 232—233°, m -tolyl-, 
222—223°, p-tolyl-, 266—267°, p-a:ylyl-, 245—247°, 
p-diphenylyl-, 259—260°, a-napldhyl-, 249—250°, 
p-naphthyl-, 310—312°, o-nilrophenyl-, 203—205°, 
m -nitrophenyl-, 222— 223°, p-nitrophcnyl-, 275—276°, 
j>-bromophenyl-, 286—288°, £>-chlorophenyl-, 280— 
281°, m-bromo-p-iolyl-, 230—232°, m-nitro-p-tolyl-, 
220—221°, o-nitro-p-lolyl-, 217—21S°, o-hydroxy- 
phenyl-, 191— 193°, j>-hydroxyphcnyl-, 255—256°, 
o-carboxyphenyl-, 213—214°, m -carboxyphenyl-, 277—  
278°, p-carboxyphenyl-, 291—292°, benzoyl-, 223—  
224°, acetyl-, 305— 306°, p-aminophenyl- (>320°), 
-p-amino-p-diphenylyl- (>320°), n -octyl-, 98—99°, and 
o-carbethoxyphenyl-, 165— 167°; from N H R R ': di- 
phenyl-, 157— 158°, acetylphenyl-, 311—312°, and 
phenylmethyl-, 153— 155°. A. Li.

Identification  of the am in o-ac id s : 2>-toluene- 
su lp h on yl ch loride a s  a  reagen t. E. W. McCh es- 
ney  and W. K. Swann , jun. (J. Amer. Chem. Soc., 
1937 , 59, 1116— 1118).—p-C0H 4Me-SO2 derivatives 
of the following are described : dl-, m.p. 138— 139°, 
and cZ-alanine, m.p. 132— 133°,Z-cystine (disubstituted), 
m.p. 201—203° (decomp.), glycine, m.p. 147°, 1- 
histidine, m.p. 202—204°, 1 -hydroxyproline, m.p. 
153°, dl-, m.p. 139— 140°, and d-isoleucine, m.p. 130—  
132°, Z-leucine, m.p. 121— 122°, dl-methionine, m.p. 
104— 105°, dl-7iorleucine, m.p. 124°, dl-, m.p. 134—  
135°, and Z-phenylalanine, m.p. 161°, dl-serine, m.p. 
212—213° (decomp.), Z-tyrosine (disubstituted), m.p. 
113— 114°, and cZ-valine, m.p. 147°. The Z-aspartic 
and cZ-glutamic acid derivatives are oils, but give Bu2 
esters, m.p. 61—62° and 64— 65°, respectively. 
The (ZZ-lysine and Z-proline derivatives are oils, but 
give Bu  esters, m.p. 111— 113° and 53—55°, respect- 
ively. The oily derivative of d-arginine gives an oily 
Bu  ester. R. S. C.

P h y sica l a sp ec ts  of co lo r im etric  determ in ation  
[of ch o lestero l] b y  the L ieb erm an n -B u rch ard  
reaction . R. L atarjet and A. H u sson  (Compt. 
rend. Soc. Biol., 1937, 125, 683—686).—Spectophoto- 
metric observations indicate the correct proportion 
of reagents and that the colour is stable for 30— 45 
min. H. G. R.

Identification  of a lly lb arb itu rates. M. P esez 
(J. Pharm. Chim.,' 1937, 59, 508—514).—20—30 mg. 
of diallylbarbituric acid are shaken with 2 c.c. o f conc. 
H 2S 0 4, treated with 2 drops of a solution of KBr 
(2 g.) and K B r03 (0-5 g.) in H 20  (20 c.c.), warmed for
5 min. at 100°, and cooled. Addition of 2 drops of a 
solution of 0-0H-C6H4-C02Me, cresopyrin, or guaiacol 
gives a reddish-violet (becoming intense rose in a few 
sec. at 100° and then reddish-brown), rose, or deep 
violet (becoming wine-red) colour, reapectively. iso- 
Propyl- and -butyl-allylbarbituric acid give with

"

these phenols violet, sky-blue (becoming dark blue 
when heated), and pale blue colours, respectively, 
and with thymol a red, with codeine a yiolet-blue, 
with p-C10H 7‘OH an emerald-green, and with resorcinol 
a blood-rcd (green fluorescence) colour. 0-1 mg. gives 
the test. Substances normahy present in drugs and 
extracted by E t20 , including other barbiturates, do 
not interfere. The reaction depends on the changes : 
CH2:CH-CH,- -> CH2Br-CHBr-CH2- ->  
OH-CH2-CH(OH)-CH2- -> CHO-CO-CH,-, and con­
densation of the glyoxal with the phenol. R. S. C.

C olorim etric  d eterm in ation  of u ric  acid . 
A. K ern  and E. Stransky (Biochem. Z., 1937, 290, 
419— 427).—Various methods for colorimetric deter­
mination of uric acid (I) are critically hwestigated. 
The uranyl acetate method is preferred for deprotein- 
isation, and isolation of (I) is found to be unneeessary 
with serum. Glucose in amounts > 6  mg. per c.c. 
interferes with the determinations but glutatliione 
up to 1 mg. per c.c. has no effect. B y  use of a new 
reagent consisting of a 10% solution of N a2S i0 3 +  
glycerol, the colour m as. can be maintained for 1 hr. 
without turbidity appearing. P. W. C.

Colour reaction  of m orp h in e and a lk a lo id a l 
d erivatives [thereof]. M. P esez  (J. Pharm. Chem.,
1937, [vin], 25, 504—50S).—When 0-1 c.c. of 10% 
aq. KBr is added to 10—20 mg. of morphine (I) in
2 c.c. of conc. H 2S 0 4 and the solution is warmed at 
100° for 3 min., a yellowish-brown to -green colour 
develops; the solution is cooled and 20 c.c. o f distilled 
H ,0  are cautiously added, gm ng a pale to emerald- 
green colour. The reaction is positive with a few 
tenths of a mg. of (I). Large amounts give an 
amorphous green ppt., sol. to  green or blue solutions 
in MeOH, EtOH, COMe2, and CHC13, sparingly sol. in 
E t20 , C6H b, and EtOAc; the colour is removed from 
the aq. solution by these solvents. Saturated B r- 
H 20 , but not KC1, KI, K I0 3, or KOCI, may be used. 
Codeine, dionin, heroin, and peronin give the same 
colour; thebaine gives a green with a bluer shade; 
narcotine, narceine, apomorphine, papaverine, colchic- 
ine, liydrastine, and other alkaloids and glucosides 
give no or different colours. Sugars interfere, but 
are removed by treating the mixture with N H 3 and 
extracting the (I) with CHC13. R. S. C.

M an n ich ’s  m eth o d  for d eterm in ation  of m o r ­
ph ine. J. R. N icholls (Analyst, 1937 , 62, 440—  
443; cf. A., 1935, 507).— 30% aq. EtOH is substit­
uted for aq. MeOH, and aq. N H 3 is substituted for 
NaOH in the original method. The method, in either 
form, does not give accurate results with opium sińce 
other phenolic alkaloids interfere. E . C. S.

P r in c ip a l ch em ica l te s ts  for m orp h in e . C. C. 
F ulton (Amer. J . Pharm., 1937, 109, 219—240).—  
A review. J. D. R.

Q uantitative, sp ectrograp h ic  d eterm in ation  of 
quin ine and cinchon ine in  m ix tu res  of th e  tw o .  
L. E uchs and A. K ampitsch (Sci. pharmaceutica, 
1935, 6, 125— 132; Chem. Zentr., 1936, i, 3365).—  
Solutions in 0-1JV-H2S 0 4 obey the Lambert-Beer 
law and absorption spectra may be used for this 
determination. Curyes, diagrams, and tables are 
given. H . N . R.


