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M ech an ism  of the p h otoch em ica l decom - 
p ositio n  of m eth an e.—See A., I, 91.

F ree rad ica ls and  a to m s in  p r im a ry  photo­
ch em ica l p ro cesses . F ree  p rop yl rad ica l from  
d iisop rop yl ketone. H. G. Gla zebro o k  and T. G. 
P ea r so n  (J.C.S., 1936, 1777— 1779).—On exposure to 
ultra-violet light, C O FA  yields freo iso( ?)propyl 
which with Hg gives HgPra2. The half-life periods of 
P ra and Pr^ are 4-0 and 4-4 X 10-3 sec., respectively.

F. N. W.'
C atalytic p o lym erisa tion  of ethylene at atm o-  

sp h eric  p ressu re . I, II. Y. K o n a k a  (J. Soc. 
Chem. Ind. Japan, 1936, 39, 447b).—I. No polymer­
isation occurs in presence of A120 3, S i0 2 gel, or Cu, 
but with Co or Ni at 350° a colourless ]iquid and C 
result; the latter is much reduced in amount by Cu. 
T h 02, U30 8, T i0 2, A120 3, and ZnO promote the 
activity of Co slightly.

II. The Co catalyst is best prepared from CoO 
which is obtained from CoC03 or Co(N03)2. 300° is 
the optimum temp. of polymerisation; above 300° 
much H2, CH4, and C are formed. Co deposited on 
kieselguhr has a longer life than the unsupported 
catalyst. J. L. D.

R eactions betw een  ethylene and h a logen s and  
th eir  p rod u ets. A. S h e r m a n , O. T. (Ju im b y , and 
R . O. S u t h e r l a n d  (J. Chem. Physics, 1936, 4, 732—  
740; cf. A., 1934, 736).—Theoretical considerations 
indicate that (1) Cl2, Br, and I will tend to give 
symmetrical additiye produets with C2H 4; (2) HC1 
and HBr will combine with the corresponding vinyl 
compound rather than react to give C2H4 and halo­
gen, whilst the I  compounds will react in both w ays;
(3) decomp. of s- or as-C2H4Br2 or -C2H 4I2 will give rise 
to C2H 4 and Br or I, whereas C2H4C12 will give HC1 and 
CH2:CHCJ; (4) usually mechanisms involving free 
radicals are more probable than the corresponding 
uni- or bi-mol. reactions. F. L. U.

A ddition  of h ydrogen  h a lid es to  butadiene.
S. N. Ga n g u l y  (J. Indian Chem. Soc., 1936, 13, 
580—585).—Addition of anhyd. HBr to butadiene 
gives a-bromo-A^-butene only. With HC1 fł-chloro- 
Av- and a-chloro-A^-butene are formed : the absence 
of any a-chloro-Av-butene was not established, and 
attempts to prepare this compound from allyl- 
carbinol failed. H. G. M.

A d d ition  of hyd rogen  b rom id e to  a lly l b rom ide  
in  th e  presen ce  of variou s su b stan ces. Y. 
U r u sh ib a r a  and M. T a k e b a y a sh i  (Buli. Chem. 
Soc. Japan, 1936,11, 692—694; cf. A., 1933, 805).—  
Interaction of HBr and CH2!CH-CH2Br in the presence 
of air, reduced Fe, or reduced Ni affords CH2(CH2Br)2

principally, whilst in the presence of S, NO, Pt- 
black, FeBr2, or MnS04 the production of a|3-dibromo- 
propane is favoured. Fe, Ni, and Pt alone inerease 
the total yield. F. N. W.

A ddition  of h ydrogen  brom id e to  a lly l b rom id e  
in  presen ce  of variou s su b sta n ces. II. E ffects  
of ferro -m agn etic  ca ta ly sts . Y. U rtjsh ibara  and 
M. T a k e b a y a sh i (Buli. Chem. Soc. Japan, 1936,
11, 754— 756).—Reduced Fe and Ni in presence of 
NHPh2 accelerate the abnormal addition of HBr to 
allyl bromide and afFord chiefly CH2(CH2Br)2. Co, 
Fe-sand, and surface-oxidised Ni have no influence 
on the normal addition. J. D. R.

P h otoch em ica l form ation  of carbonyl ch loride  
from  ch loroform , ch lorin e, and oxygen .— See A., 
I, 91.

R earran gem en ts of a -propylcrotyl ch loride  
and p h en yl a-propylcrotyl eth er. C. D. H u r d  and 
J. W. W illia m s  (J. Amer. Chem. Soc., 1936, 58, 
2636—2637).—The previously prepared (A., 1931, 
838) a-propylcrotyl chloride [S-chloro-A^-heptene], 
Pil a-propylcrotyl ether (I), and o-a-inethyl-A0- 
hexenylphenol (II) are shown (by ozonolysis) to con- 
tain about 20% of their respective isomerides, viz., 
B-chloro-AY-heptene (formed by anionotropic change), 
Ph a-methyl-AP-hexenyl ether, and o-a-propylcrotyl- 
phenol. The rearrangement of (I) into (II) involves 
an inversion of the propylcrotyl group, thus supporting 
the view that allyl undergoes inversion during re­
arrangement of Ph allyl ether to o-allylphenol.

H. B.
C onstitu tion  of tetran itrom eth an e. R . R o b in ­

so n  (Naturę, 1936, 138 , 975—976).—Arguments in 
favour of C(N02)4 and against the proposed revision 
(ibid., 807) are advanced. L. S. T.

P rep aration  of tetran itrom eth an e. C. K r a u z  
and J. StepAneic (Chem. Obzor, 1935, 10 , 137—  
140; Chem. Zentr., 1936, i, 1707).—An improved 
prep. (95% yield) from N 20 5 and Ac20  is described. 
Nitration of COMe2 with fuming HNOs yields acetyl- 
methylnitrolic acid (Ag salt). C(N02)4 and KOEt, 
followed by decomp. with H2S 0 4, yield CH (N02)3.

H . N . R.
B rom in ation  of acety lene in  lig h t.—See A., I, 

91.
D ifferen tia tion  of m on oh yd ric  p r im a ry , secon -  

dary, and  ter tia ry  a lcoh o ls. M icro-d eterm in - 
ation  of ve loc ity  of ester ifica tion . S. M u r a h a s h i  
(Sci. Papers Inst. Phys. Chem. Res. Tokyo, 1936, 
30, 272—277).—2—5 mg. of alcohol and pure 
CH2Ph-C02H  (1 mol.) are heated at 155— 156° for 1 
hr. The free acid is then titrated with 0-OIiV-NaOH.
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The % esterification is for w-nonyl and -liexyl alcohol 
and tetrahydrogeraniol 57-8— 62-3, for sec.-octyl and 
-butyl alcohol, 24-5—30-6, and for Buv0H , linalool, 
and tetrahydrolinalool 1-1— 12-1. R. S. C.

D etection  and ap p rox im ate  d eterm in ation  of 
p r im a ry  in  th e  presen ce  of secon d ary  and  
tertiary  a lcoh ols b y  th e  form ation  of tr ip h en yl-  
m eth y l e th ers. S. Sa b e t a y  (Compt. rend., 1936, 
203, 1164— 1166).— CH2R-OH with excess of CPh3Cl 
in boiling dry PhMe affords a CPh3 ether (>80% ) 
and HC1 which can be removed by C02 and determined 
titrimetrically. CHR2-OH and CR3-OH in the same 
period react to <25%  and <5% , respectively. B y  
choosing a suitablo reaction period the method is 
approx. quant. J. L. D.

E xch an ge of h yd rogen  betw een  e th y l a lcohol 
and ca lc iu m  deu terox id e .—See A., I, 81.

E lectro ly tic  ox id a tion  of a lcoh ols and  alde- 
h yd es in  a lk a lin e so lu tio n . T. KiJRENNiEm and
E. T o m h ila  (Suomen Kem., 1936, 9 , B ,  25—26).—  
PraOH has been oxidised at 20° on smooth P t anodes 
in 1— 4JV-NaOH with a good yield, which decreases 
•with NaOH of concn. > 4 N . Theanodic gas consisted 
of 80—90% of C2H 4, 3—10% of CH,S> and C2H 6, 0 2, and 
CO; the anolyte contained EtCHO and a good yield 
of IIC 02H, EtCOsH, and C 02. EtCHO gave 0 2, 
a little CO, C2H4, and H C 02H , and mainly E tC 02H. 
In 1—2A7'-NaOH, Pr^OH gave C0Me2, Bu“OH and 
Bu^OH gave mainly unsaturated hydroearbons, 
H C 02H, and the corresponding fatty acids, and a little 
unsaturated hydroearbons. On Ee and Ni electrodes the 
respective fatty acids were obtained with traces of the 
above side produets. The aldehydesprobablyaet either 
in the hydrated or in the enolic form : CHR(OH)2 -J-
0  — RC02H  +  H 20  (i) and CHR:CH-OH +  O ->

O H -C H > ° OH-CHR-CHO -> OH-CHR-CH(OH)2
-> RCHO +  H C02H  +  H 20  (ii). Reaction (ii) is 
not observed with Fe and Ni, sińce oxidation is milder 
on these electrodes than on Pt. Pr “OH produees 
considerable yields of H C 02H  in contrast to EtCHO 
because with the former EtCHO is oxidised before it  
can hydrate. R. S. B.

S tereo ch em ica l re la tio n sh ip s of iso m er ic  
butane-fiy-diols and  re la ted  com p ou n d s ; evid- 
ence of W alden in v ersio n . C. E . W il so n  and
H. J . L uc as (J . Amer. Chern. Soc., 1936, 5 8 , 2396—  
2402).—The m kture (I) of cis- and źrałw-A0-butene 
obtained by dehydration (H2S0.t) of Bu“OH is con- 
verted (aq. HOC1) into a mixture, b.p. 50— 60°/30 
mm., of y-chlorobutan-p-ols; this with aq. KOH at 
90° gives an approx. 35 : 65 mixture of cis- (II), b.p.
59-9— 60-4°/747 mm., and trans- (HI), b.p. 53-6—  
54-l°/747 mm., -(3y-oxidobutanes, thus confirming the 
composition (A , 1930, 888) of (I). (II) and (III) are 
slightly impure but subsequent hydration (aq. H ć l0 4) 
affords the diols which are purified by crystallisation;
(II) thus yields ci£-butane-|3y-diol (IV), b.p. 86°/16 mm., 
176-7°/742 mm., m.p. 7-6° [diacetate (V), b.p. 70°/5*5 
mm., m.p. 41—41-5°; dibenzoate, m.p. 53—54°;
di--p-bromobenzoaie, m.p. 205— 209°], whilst (III) 
furnishes meso-butane-Py-diol (VI), b.p. 89°/16 mm., 
181-7°/742 mm., m.p. 34-4° [diacetate (VII), b.p.

66°/5-5 mm., m.p. 2-5— 3°; dibenzoate, m.p. 75-5—  
76-2°; di--p-bromobenzoate, m.p. 139— 139-8°]. The 
f.-p. curve for (IV) and (VI) is given. (IV) and (VI) 
undergo a pinacol rearrangement (COMeEt isolable) 
with conc. HBr but (V) and (VII) similarly give meso-, 
b.p. 73-2— 73-4°/50 mm., and dl-, b.p. 76-4—76-6°/50 
mm., -py-dibromobutane, respectively, which are 
debrominated (Zn) to trans- (VIII) and cis- (IX) 
-Aa-butene, respectively. The above reactions afford 
a method for the interconversion of (VIII) and (IX). 
I t  is proved (below) that the change (III) -> (VI) 
occurs through a Walden inversion, and it  is believed 
that five inversions occur in, e.g., the conyersion of 
(VIII) into (IX), viz., (VIII) — chlorohydrin —
(III) _o_> (VI) _> (VII) - a >  dZ-dibromide (IX).

(II) and (HI) with aq. NHMe2 at 100° give 
dl-threo-, b.p. 141— 142°/743 mm., and dl-erythro- (X), 
b.p. 152-5—•153-5°/743 mm., -y-dimethylaminobutan- 
p-ol, respectively, the methiodides of which with  
Ag20 - H 20  followed by distillation regenerate (II) 
and (IH), respectively. The methohydroxide from
(X) is resolved (partly) through the tartrate, [a]nE 
+ 19-1°; similar decomp. affords an active oxide 
[i.e., (III)] (not isolated), which is hydrated to an 
inactive glycol [i.e., (VI)]. The configurations of (IV) 
and (VI) are established by the formation of (VI) from 
the optically active (IH), by the production of 
optically active (IV) when (II) is hydrated in presence 
of rf-tartaric or d!-camphorsulphonic acid (XI) [(III) 
similarly gives (VI)], and by the isolation of an 
active fraction which has not reacted when (IV) is  
partly esterified with (XI). H. B.

C yclic eth ers fro m  g ly co ls . A. E r a n k e  and A. 
K ro tjp a  [with E . S c h w k iz e r , M. W in is c h o f e r ,  H. 
K le in - L o h r ,  M. J u s t ,  M. H a ck l, I. v o n  R e y h e r ,  
and R . B a d e r ]  (Monatsh., 1936, 6 9 , 167— 203).—  
T heactionof 55% H ,S 0 1 on diols containing the OH 
groups in vX, or more distant positions gives very little 
&>o/-oxide, change proceeding mainly as follows : 

OH-CH2-CH,-[CH2]„-CH,-OH -> 
S 0 3H-0-CH2-CH2-[CH2];1-CIIo-0 H ->  

CHalCH-fCHaĴ CHoO 
CH3-CH(0-S03H)-[CH2]s-CH2-0 H “ and so onwards 
until the OH are in a position favourable for ring- 
closure. Oxidation of the produets with Cr03 gives 
smali amounts of the corresponding CO-acids, but 
mainly fatty acids and (•CH,-C02H)2, whilst much 
unchanged product rem ains; KMnO,, gives less satis- 
factory results. The constitution óf the produets is 
therefore determined by their transformation by conc. 
HBr into the corresponding dibromides, thence into 
the dinitriles and dicarbóxylic acids, which are separ- 
ated from one another through their mono- or di- 
amides. The product obtained fróm hexane-at-diol 
and 57%!H 2S 0 4 at 133° contains about 10% of a<C-, 
25% of as-, and 65% of aS-oxidohexane. Heptane- 
<x?;-diol gives about 33% of aS-ozidoheptane, b.p. 
128— 131-5°. Oeta.ne-a0-diol gives about 70% of 
aS- and 30% of as-oxido-octane. Undecane-aK-diol, 
undecano-aX-diol, undeeylenyl alcohol, and undecene- 
aX-diol give the same oxidc, b.p. 220—223°. Decane- 
aK-diol and dodecane-aix-diol give mainly aS-oxido- 
decane and -dodecane, respectively. The following 
substances are prepared for purposes of comparison.
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CHEt(C02E t)2,Na, and CH2(CH2Br)2 give E t2 ethyl- 
y-bromopropylmalonate (I), b.p. 152— 156°/9 mm., 
whence Et2 ethyl-y-cyanopropylmalonate, b.p. 171—  
174710 mm., hydrolysed by K 0 H -E t0 H -H 20  to  
n - hermie - a88-f r i  carbozyli c acid, m.p. 150° (decomp.), 
decarboxylated at 180° to a-ethyladipic acid, b.p. 
166— 167°/1 mm., m.p. 53° (diamide, m.p. 180°; 
monoamide, m.p. 135-4°). Similarly Et,, propyl-y- 
bromopropylmalonate (II), b.p. 162——166°/11*5 mm., 
affords successively Et2 propyl-n-cyanoproylmalonale, 
b.p. 179— 182°/10-5 mm., n-heptane-aSS-tricarboxylic 
acid, and a-propyladipic acid, b.p. 182— 18371 mm., 
m.p. 56° (diamide, m.p. 181-2°; monoamide, m.p.
146-8°). Et2 y-bromopropyl-n-butylmalonate, b.p. 
171°/10-5 mm., affords Et2 y-cyanopropyl-n-butyl- 
malonate, b.p. 153— 156°/1 mm., n-octane-y&8-tri- 
carboxylic acid, m.p. 171° (decomp.), and n -butyladipic 
acid, b.p. 176°/0-25 mm., m.p. 63° (diamide, m.p. 
180-9°; monoamide, m.p. 142-2°). ae-Dibromo- 
hexane yields the eorresponding dinitrile, b.p. 162— 
168°/11 mm., hydrolysed by alkali to a-methylpimelic 
acid, b.p. 166°/1 mm., m.p. 55° (diamide, m.p. 151°).
(I) and CHNa(C02Et)2 afford El4 n-heplam-aazz-tetra- 
carboxylate, b.p. 220—222°/13 mm., hydrolysed to 
n-heptane-<x.txss-tetracarboxylic acid, which passes at 
180° into a.-ethylpimelic acid, b.p. 210—211°/9 mm., 
m.p. 42-3° (diamide, m.p. 161— 162°; monoamide, 
m.p. 108—109°). Similarly, (II) and CHNa(C02E t)2 
afford successively EtA n-octane-a.oLes-tetracarboxylate, 
b.p. 195-5— 19770-75  mm., i\-oclane-txaze-lelracarb- 
oxylic acid, and a-propylpimelic acid, b.p. 212°/ 3 mm., 
m.p. 61-5° (diamide, m.p. 150-2°). Bu“Br is trans- 
formed by Mg and trioxymethylene into n-amyl 
alcohol, whence the bromide and Et2 n -amylmalonate, 
b.p. 124— 125°/9 mm., which gives Et2 y-bromopropyl- 
n-amylmalonate, b.p. 175— 178°/8 mm. This with 
CHNa(C02Et)2 affords Et4 n-decane-aa.zs-tetracarboxyl- 
ate, b.p. 225—228°/8 mm. ; the eorresponding acid 
passes at 200° into u.-n-amylpimelic acid, b.p. 232—  
2 3 4 °/ll mm. (diamide, m.p. 164-2°; monoamide, m.p. 
109-4°). n-Heptyl alcohol, obtained by reducing 
heptaldehyde with A l-H g in EtOH, gives the 
bromide and thence successively Et2 n-heptylmalonate, 
b.p. 146— 1490/9 mm., Et2 y-bromopropyl-n-heptyl- 
malonate, b.p. 161— 165°/1 mm., Et:i n-dodecane-aoizE- 
telracarboxylate, the eorresponding Iree acid, and 
n-heptylpimelic acid, b.p. 190— 193°/1 mm., m.p. 60° 
(diamide, m.p. 166-4°; monoamide, m.p. 110°). The 
semicarbazone, m.p. 170° (błock), of y-keto-w-hexoic 
acid, m.p. 41— 42°, is described. E t heptoylacetate, 
Na, and CH2Br-C02E t yield Et„ heptoylsuccinate, b.p. 
130— 134°/0-5 mm., eonverted by conc. HC1 in boiling 
AcOH into y-keto-n-decoic acid, m.p. 70°. E t pro- 
pionylacetoacetate is transformed by N a and 
CH2I,CH2,C02E t into E tz a-propionylglutarate, b.p.
150— 152°/9 mm., hydrolysed by boiling HC1 (1 : 2) 
to 8-ketoheptoic acid, b.p. 152— 153°/9 mm., m.p 50° 
[Ag salt; semicarbazone, m.p. 193° (błock; decomp.)]. 
Et2 a-butyrylglutarate, b.p. 161— 163°/10-5 mm., gives
S-keto-octoic acid, b.p. 156— 162°/10 mm., m.p. 35° [Ag 
salt; semicarbazone, m.p. 195° (błock; decomp.)]. 
Et2 <x-valerylglutarate, b.p. 115— 125/0-5 mm., yields 
8-ketonomic acid, m.p. 43-5° [Ag salt; semicarbazone, 
m.p. 142° (błock)]. E t hexoylacetate (Cu derivative, 
m.p. 107°) affords Et2 a.-hexoylglularate, b.p. 140—  

2* (a., rr.)

142°/0-2 mm., whence S-ketodecoic acid, b.p. 155—  
1610/2 mm., m.p. 56-5° (Ag and Ba  salts; semi­
carbazone,m.-p. 126°). E^a-heptoylglutaratejb.ji. 130—  
136°/0-5 mm., gives S-ketoundecoic acid, m.p. 60° (Ag 
and Ba  salts; semicarbazone, m.p. 132-5°).

Decan-a-ol-s-one is converted by conc. HBr at 70° 
into z-ketodecyl bromide, b.p. 140— 146°/10 mm., 
transformed by NH3-E tO H  into 2-n-amyl-A2-tetra- 
hydropyridine, b.p. 94-5— 95°/9 mm. (hydrochloride; 
platinichloride, m.p. 165-5— 166°; picrate, m.p. 67°; 
stannochloride, m.p. 127°; non-eryst. mercurichloride; 
picrolonate, decomp. about 170°; perchlorate, m.p. 
88-5°), reduced by Sn and conc. HC1 to 2-n-amyl- 
piperidine, b.p. 86-5— 87°/10 mm. (hydrochloride-, 
platinichloride, m.p. 117°; non-eryst. picrate and 
mercurichloride; picrolonate, m.p. 154°). Heptan- 
v.-ol-t,-one, b.p. 119— 122°/9 mm., is converted by  
H3P 0 4 into substances of high mol. w t .; with HC1 it 
appears to yield a tracę of oxide but mainły unchanged 
materiał and complex compounds. Ketoheptyl 
bromide, b.p. 107— 108°/8 mm., does not appear to  
react with NH3-E tO H  at room temp., whereas at 
60—70° it yields mainły complex bases non-Yolatiłe 
with steam ; a seven-membered ring does not appear 
to be formed. H. W.

E lectroch em ica l p rep aration  of n itr ic  e sters .
V. Oh m an  (Z. Ełektrochem., 1936, 4 2 , 862— 872).—  
The prep. of several esters by electrolysis of mixturcs 
of unsaturated org. compounds in AcOH or COMe2 
with aq. H N 0 3, N aN 03, or Ca(N03)2, using a połished 
P t anodo, is described. The infłuences of concn. 
of org. compound, H 20  content of the anolyte, c.d., 
and anodę materiał have been investigated.

E. S. H.
R eactions of a lk y l su lp h ates, e th y l ortho- 

s ilica te , and eth y l carbonate in  F ried el-C rafts  
sy n th eses. H. L. K a n e  and A. Ł owy (J. Amer. 
Chem. Soc., 1936, 5 8 , 2605—2608).—The effects of 
time, temp., and proportions of reagents on the form- 
ation of PhAlk (I) from C8H 6, A1C13, and various 
alkyl esters are investigated. The max. yields of (I) 
obtained are : from Me2S 0 4 59-8, E t2S 0 4 71-4, Pr^2S 0 4 
44-2, Bu2S 0 4 43-6, E t4S i04 53-3, and E t2C 03 56-4%. 
Pure compounds could not be obtained from C10H 8, 
E t2S 0 4, and A1C13 in CS2 or o-CcH4C12. EtCł is not 
formed from A1Ć13 and E t2S 0 4 or E t2C03 in hght
petroleum. H. B.

E sters  of ch lorosu lp h on ic, su lp h u rou s, and
su lp h u ric  a c id s. R. L e v a il l a n t  (Ann. Chim., 
1936, [xi], 6, 459—581).—A compilation of 13 papers 
previously published (cf. A., 1935, 729, 733, and 
earłier abstracts). P- N. W.

p-Octyl th iocyan ate . W. G. R ose  and H. L. 
H a l le r  (J . Amer. Chem. Soc., 1936, 5 8 , 2648—  
2649).— p-Octyl bromide, [a]“  —32*15° (from d-ri-  
octanoł, [a]o + 9-7 , and PBr3), and MeOH-KCNS 
give $-octyl thiocyanate, b.p. 98-5—99°/4 mm., [a]?,0 
+51-7°, the d  of which is >  that of the (—)-form of 
Kenyon et al. (A., 1935, 1230). H. B.

J\T-Ray and th erm a l ex am in ation  of «-m ono- 
g ly cer id es .—See A., I., 17.

S y n th esis  of g lycer id es. I . C. L. T s e n g  and 
M. C. Ch ia n g  (J. Chinese Chem. Soc., 1936, 4 , 463—



46 BRITISH CHEMICAL ABSTRACTS.—A., II. xrv (b, c)

472).—The prep. of glycerol oc-p-bromobenzoate (I), 
m.p. 74-4° (lit. 70°), and its CMe,! derivativo is modi- 
fiod. (I) gives tho CPh3 ether, m.p. 178-6° [hydrolysed 
by HBr-AcOH at 0° to (I)], and thence glycerol 
a-CPh3 ether $-benzoate <x'-p-bromobenzoate, m.p. 
76-15—83-1°, converted by HBr-AcOH at 0° into 
glycerol p-benzoale a-ip-bromobenzoate, a syrup, and 
thence into glycerol fi-benzoate a-y-bromobenzoate 
a'-p-nitrobenzoate, m.p. 152-6°, and $-benzoąle aa'- 
di-to-bromobenzoate), m.p. 153-1°. M.p. are corr.

R. S. C.
T ertia ry  oxon iu m  sa lts . I; H. Meerw ein,

G. H inz, P. H ofjiann , E. Iyroning, and E. P f e i l  
(J. pr. Chem., 1937, [ii], 147, 257—285).—Gradual 
addition of epichlorohydrin (I) to E t20  • • • BF3 in 
E t20  gives a semi-solid mass (II) whicli on decomp. 
with 2iV-Na2C0 3 or H 20  affords y-chloro-a-ełhoxy- 
propanol (III), b.p. 72—74°/13-5 mm., in 72% yield 
idontical with tho additive product from (I) and 
EtOH and apparently freo from the isomerie (3-ether. 
The solid portion of (II) consists of trielhyloxonium 
borofluoricle, OEt3BF4 (IV), whilst the ethereal mother- 
liquor contains y-chloro-a-ctliozy-^--propyl borale 
[0Et-CH2-CH(CH2Cl)-0]3B, b.p. 210—216°/12 mm. 
[converted into (III) by Na2C03], with smali amounts 
of the substance, CsHyC^Cl.BFą, m.p. 10S° (decomp.), 
also obtained from (III) and BF3. Addition of (I) 
to Me20  • • • BF3 in Me20  yield s trimethyloxonium 
borofluoride (Y), y-chloro-*-methoxy-$-propyl borale, 
b.p. 150— 152°/2 mm., and the non-homogeneous 
adduct of BF3 and y-chloro-2-mełhoxypmpan-$-ol, 
b.p. 64— 66°/12 mm. (V) after purification by dis- 
solution in P h N 0 2 containing S 0 2 and separation 
by removal of tho latter has m.p. 124-5° (decomp.). 
(IV), m.p. 92° (decomp.) greatly dependent on purity, 
is very hygroscopic. When pure it cąn be pręserved 
for considerablo periods in sealed tubes, but sliglitly 
impuro specimens soon liqucfy with loss of HE. When 
licated, (IV) dissociates into E taO • • • BF3 and 
E tF  with minor amounts of gases, including C2H4. 
The best method for the prep. of (IV) consists in the 
slow addition of EfcE to E t20  
sealed tube at room temp. Me20  
unitę more rapidly tó dimełliylethyloxonium borofluor­
ide, (VI), m.p. 120—121° (decomp.), whicli passes 
when heated into MeEtO • ■ ■ BF3 and MeF with 
minor amount of Me20  • • • BF3 and E tF ; decomp. 
thus occurs as with mixed quaternary ammonium 
halidea containing Me. Addition of (IV) to Na  
picrate gives iriethyloxoriium picrate, m.p. 58° 
(decomp.), which in contact with the mother-liquor gi ves 
picric acid and E t picrate and has limited stability 
when solid. Attempts to prepare triethyloxonium  
iodide from (IV) and N a l in COMe2 gave NaBF4 and 
E tI. The following examples of the powerful ethyl- 
ating action of (IV) are described. H ,0  is converted 
into E t20  and EtOH in 89-2 and 89% yield, respect- 
ively. (III) and (IV) at room temp. givo y-chloro- 
aP-diethoxypropane, b.p. 69-8— 70-4°/14 mm., in 
55% yield. PhOEt is obtained in 73% or 91-1% 
yield from PhOH and (IV) at room temp. or from 
N a0P h -H 20  and (IV) at 0 °. AcOH and (IV) give 
EtOAc in 46% yield, whilst NaOBz in H 20  and (IV) 
afford EtOBz (yield 70-8%). Aq. N a l and (IV) 
girę E tI (77%). N a 3 : 5-dinitrobenzoate and (VI)

BF3 and E t20  in a 
■ • BF3 and E tF

i

give a mixture of 70% of Me and 30% of E t 3 : 5- 
dinitrobenzoate. CHNa(C02E t)2 in EtOH and (IV) 
afford CHEt(C02E t)2 in 35-8% yield, whereas 
CHNaAe-C02E t gives CHEtAe-C02E t (46-7%). (IV) 
(1 mol.) and NHg (1-1 mol.) give mainly N H E t2 and 
N E t3 with some N H 2Et. Gradual addition of C5H 5N  
to  well-cooled (IV) affords E t20  (94-3%) and 1 -elhyl- 
pyridinium  borofluoride, m.p. 58-5— 59-5°, which does 
not give E tF  when heated and is osidised by KgFe^NJg 
to 1-ethylpyridone, b.p. 124— 125°/13 mm. (IV) 
and an excess of E t2S give triethylsulphonium boro­
fluoride, m.p. 105-5°. 2 : 6-Dimethyl-4-pyrono and
(IV) in CH2C12 at room temp. afford 4-elhoxy-2 : 6 - 
dimethylpyrylium borofluoride, m.p. 90— 91°, whence 
the corresponding perchlorale, m.p. 126— 128°; either 
salt is transformed by (NH4)2C 03 into 4-ethoxy-2 : 6 - 
dimethylpyridine, m.p. 112°. Similarly (IV) and 
coumarin in CH2C12 give 2-ełhoxybenzopyrylium boro­
fluoride, m.p. 106° (decomp.). Camphor (VII) and
nTT Ptt___ pTT (IV) yield the cornpound (V lII),

Me I F t  m 'P- 104-5— 105-5° (decomp.),
i-rr A-rrnl nr\/-au*  from which Ho0  regenerates
H 2-ĆHMe-CO^BF4 (VI1) ap.Unsaturated ketones

 ̂  ̂ śuch as distyryl ketone give
intensely coloured salts with (IV), but differentiation 
between tho structures (CHRICH)2C(OEt)*BF4 and 
(CHR!CH)2C!OEt-BF4 is not at present possible. 
The compound [(OMo’C6H4'CH!CH)2C,OEt]BF4 gives 
E tF  when heated. H . W.

B ro m in a tio n  of a lip h atic  aa-d isu lp h on es.—See
A., I, 88 .

S y n tb esis  of e ster s  b y  dehydration  of a lcob o ls  
b y  cop p er-cer iu m  ca ta ly sts . III. M. M. K oton 
(J. Gen. Chem. Russ., 1936, 6 , 1291— 1294).—'The 
condensate obtained by passing EtOH over Cu-Zr 
catalyst (0-9% Zr) at 250° contains 50% of EtOAc 
and 3—6% of AcOH; the yield of EtOAc may be 
raised to 65% by repeating tho process four times. 
The inactivated catalyst. may be regenerated by pass­
ing air at 150— 170°, followed by reduction in H„ at 
150°. R- T.

R ates of a lcoh o lysis  of a cy l c łilo r id es.—See A.,
I, 87.

R eaction  b etw een  e ster s  and  acid  cb lo r id es.
B. Z. A mtctn and E. V. H ir sc h b er g  (Proc. Charkov
State Univ., 1936, 4, 55—58).—The yield of alkyl 
chlorides in presenco of ZnCl2 (cf. Kyrides et lal., 
A., 1934, 72) in tho rcactions AcCl +  EtOAc, AcCl +  
C6H n 'OAc, BzCl +  furyl benzoate, and phthalyl 
chloride +  furyl phthalate is very smali or non- 
existent. When an alkyl chloride is formed the corre- 
sponding unsaturated hydrocarbon seems to be an 
intermedia te product. J- J- B.

P rep ara tion  of tr ich loroacetic  acid . E. S. 
Ch o t in sk i  and E. A l b x a n d r o v a  (Proc. Charkov 
State Univ., 1936, 4, 59— 61).—CC13-CH0 and N 0 2 
at 40—60° yield up to 70% of CC13-C02H. The NO 
formed can be oxidised by air to N 0 2 and used again.

J. J. B.
S e lective  hyd rogen ation  of m ix tu r e s  of tui- 

sa tu rated  com p ou n d s.—See A., I, 90.
F a ts . X X X II. P rep aration  of u n satu rated  

fa tty  a cid s b y  d eb rom in ation  of th e ir  add itive
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p roducts w ith  b rom in e. H. P. Katjemann and 
H . E. Me s t e b n  (Ber., 1936, 6 9 ; [ 5 ] ,  2684—2685).—  
A stream of an indifferent gas is passed through a 
boiling solution of the pure bromide in C6H 5N  con- 
taining Zn. Aftor 1 hr. the mixture is pourcd into 
dii. HC1 and the fatty acids are extracted with E t20  
or C5H 12. Examples cited are : elaidic acid from 
its dibromide; linoleic and linolenic acid from tetra- 
and hexa-bromostearic acid, respectively; tigbc acid 
from its dibromide. H. W.

F a ts . X X IX . T liiocyanogen  iod id e and its  
addition  to  un satu rated  fa tty  acid s. H, P. K auf- 
maitn and H. G. Oetbinghatjs (Ber., 1936, 69, [.B], 
2670—2676).—Interaction of inorg. tliiocyanates with
I in Tarious media generally leads to the appearance of
I  and CNS separately, and only in n-CBH , 2 is a mixture 
produced włiich probably contains I(SCN) which could 
not be isolated from KCNS and IBr in absence of 
solvcnt. Indications of its production when cquiv. 
amounts of CNS and I are boiled in CęH 6 are given  
by the enhanced stability of the solution; polymeris- 
ation occurs only afler śeyeral hr., and then proceeds 
very rapidly. Gradu al addition of this solution to 
CHPhlCH,, C2H4, Gan,, CH2:CH-CH2-C02H, anethole, 
or antipyrine causes decolorisation (I solution is not 
decolorised), and the products are yellowish-rod oils 
which could not be purificd and contain I and S. 
CHPh!CII'C02H and tighc acid do not react. Addi­
tion of this solution to elaidic acid (I) in boiling C0H 6 
yields a mixture of O-iodo-i-thiocyanostearic acid (II) 
and Gi-dithiocyanostearic acid, the proportion of (I) 
being augmented by use of an excess of I  in the 
reagent. (II) is transformed by NaHC03 in boiling 
EtOH into i-thiocyanoelaidic acid, which could not bo 
completely purified, and by KOII in boiling MeOH 
into i-ketoslearic acid, m.p. 74—75°. Treatment of
(II) with Zn dust in boiling AcOH affords nearly 
homogeneous (I). The products derived from oleić 
acid are similar to those derived from (II), but give 
stearic acid when reduced. Erucic acid yields jx-iodo- 
'j-thiocyanobehenic acid, whence non-homogeneOus 
w-thiocyanoerucic acid and y-Jcetobehenic acid, m.p.
82— 83° (Me ester, m.p. 57-—58°). H. W.

F a ts . X X X I. D iene sy n th esis  w ith  fa ts . III. 
O iticica  o il. H. P. K aufmann and J. Baltes 
(Ber., 1936, 69, [ii], 2679—2083).— a-Licanic a,cid
(I) is converted by maleic anhydride (II) in boiling 
CgH 6 in absence of light into the adduct, C22H30Og, 
m.p. 81—82°. B-Licanic acid, m.p. 97°, best obtained 
by the action of a tracę of I on (I) or the total fatty  
acids of oiticica oil in Eł^O, does not give a readily 
purified adduct. Kaufmann’s method is inapplicable 
to the determination of the I  val. of (I), the obser\Ted 
vals. being particularly high if the solution is irradi- 
ated. CNS is added to 1 of the 3 double linkings of (I) 
and the diene no. corresponds with the addition of
1 mol. of (II). Bromination óf the fatty  acids after 
remoYal of (I) does not give a sparingly sol. hexa- 
bromide, thus proying the absence of linolenic acid, 
but a jBr4-compound, m.p. 107— 108°, is obtained. 
The oil contained (I) 70-0%, unsaturated non-conjug- 
ated acids 15-2%; saturated. acids 9-9%, nnsaponi- 
fiable matter 0-4%, and glyceryl residue 4-5%.

H. W.

W ool fat. III . L an op alm ic and  lanoceric
acid . T. K u w ata  and Y. Ism r (J. Soc. Chem. Ind. 
Japan, 1936, 39, 358—359b).—Me lanopalmate (I) 
with red P  and boiling H I affords lanopalmitic acid, 
CigH320 2, m.p. 42— 43-5°, whereas with Cr03 in Ac20  
at 50° followed by hydrolysis, lanopalminonic acid, 
m.p. 50—51-5° (monoxime), is formed, which indicates 
that (I) is a sec. alcohol. Hydrolysis of wool fat 
affords K  laiwcerale, converted by boiling conc. HG1 
into the lactide (II), '̂64̂ -122̂ 5> 98-5— 99°, of
lanoceric acid. When heated at 400° with Se, (II) 
affords a subslanee, C35H40 or 2̂6®-52J h.p. 170— 190°/
5 mm. [picrate, m.p. 156— 170° (decomp.)l.

J . L. D.
P o ly m erisa tio n  of m eth y l e s te r s  of h igh er  

u nsaturated  acid s. X V III. P o ly m erisa tio n  
products [obtained b y  h ea tin g ] th e  m eth y l 
esters  of lin seed  fatty  ac id s. X IX . Increase in  
iod ine value of th e  hydrogenated  in term olecu lar  
p o lym erised  ester . K . K ino  (Sci. Papers Inst. 
Phys. Chem. Rcs. Tokyo, 1936, 30, 244—248, 249—  
251; cf. A., 1936, 705).—X V III. If the Me esters of 
linseed fatty acids are heated at 280—290° in H 2 and 
then fractionated, all the fractions obtained give, when 
reheated, similar fractions, including one having b.p. 
<178°/3  mm. Fission of a C*C linldng is indicated. 
With continued heating n and the I  val. decrease.

X IX . The increase (on heating) in I  val. of the 
esters of linseed and sardine oil acids decreases only 
vcry slightly after hydrogenation of the esters and is 
thus not due to absorption at conjugated linkings.

R. S. C.
H igh ly  unsatu rated  a cid s in  sard in e o il. X II. 

S eparation  of octadecatrien oic acid  C18H 30O 2. 
X III. O xidation  of m eth y l clupanodonate w ith  
p o ta ss iu m  p erm an gan ate  in  acetone. XIV, 
Ojcidation of p o ta ss iu m  clupanodonate w ith  
p o ta ss iu m  p erm an gan ate  in  aqueous so lu tion . 
Y. T o yam a  and T . T su c iiiy a  (Buli. Chem. Soc. Japan, 
1936,11, 741— 744, 745—750, 751—753; cf. A., 1935, 
960).—X II. Fractionation of highly unsaturated acids 
by pptn. as N a salts from COMe2 indicates the pres- 
ence of a smali proportion of octadecatrienoic acid, 
which was not characterised.

X III. Oxidation of Me clupanodonate with KM11O4 
in COMe2 affords E tC 02H , (-CH2-C02H)2, Me H 
succinate, and AcOH, and confirms results obtained 
from 0 3 on amyl clupanodonate (cf. A., 1935, 1482).

XIV. In agreement with the above, oxidation of Iv 
clupanodonate with KM n04 in KOH solution affords 
AcOH, E tC 02H, and (-CH2-C02H )2. J. D. R.

a-E thoxy-ethylen ie ac id s. M. Meyeb. (Compt. 
rend., 1936, 203, 1074— 1077).—Further examples of 
the reaction previously outlined (A., 1933, 491) are 
given : CH2;CH-CH2Br -> Et a-et.hoxy-a.-allylmalonate, 
b.p. 139°/15 mm., -> a-elhoxy-a-allylmalanic acid, m.p. 
93°, -> a-elhoxy-a.-h?-pentenoic acid, b.p. 120°/15 mm. 
(acid chlaride, b.p. 56°/13 m m .; amide, m.p. 69-5°). 
CHBu0;CH-CH2Br ->• Et a.-eiJioxy-<x;-t-methyl--hex- 
enylmalonate, b.p. 145°/4 mm., E t a-ethoxy-it-c'- 
methyl-AB'-hexenylmalonic acid -> a-ethoxy-^-methyl- 
t^-ociewic acid, b.p. 136°/3-5 mm. (acid chloride, b.p. 
108°/14 m m .; amide, m.p. 56°). CHPh:CH-CH2Br -> 
Et a.-ethoxy-a.-cinnamylmalonate, b.p. 183°/4 mm., ->
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a-ethoxy-a-cinnamylmalojiicacid,ra.-p. 130°, —> a.-ethoxy- 
§-phenyl-ky-pentenoic acid, b.p. 170°/3 mm. (acid 
chloride, b.p. 126— 127°/3-5 mm.; amide, m.p. 98°). 
Undecenyl cliloride (from undecenoic acid and S0C12 in 
NHMe2), b.p. 120°/15 mm., -> Et cn-ethoxy-a.-undecenyl- 
malonate, b.p. 150°/3 mm., a.-ethoxy-u.-undecenyl-
malonic acid, m.p. 56°, -> a-ethoxy-A^-lridecenoic acid, 
b.p. 170°/4 mm. (chloride, b.p. 136°/4 m m .; amide, 
m.p. 49°). F . N. W.

H igh ly  u n satu rated  com p ou n d s. V I. T riene  
acid  fro m  pom egran ate  s e e d s . E . H. F a r m er  and
F. A. V a n  D e n  H e u y e l  (J.C.S., 1936, 1809— 1811).—  
Evidence is given confirming Toyama and Tsuchiya’s 
claim (A., 1935, 960) to have isolated an elrcostearic 
acid (punicic acid) differing from thc a- and (3-forms
of the acid. F . N. W.

a-K etol carb oxy lic  ac id s. I. 0-H ydroxy-i- 
keto- and  <.-hydroxy-0-keto-stearic ac id s. G. 
K ino  (J.C.S., 1936, 1788—1792).— Controlled oxid- 
ation (aq. KM n04- K 0 H ; 8— 10 m in .; 8— 10°) of 
oleić acid affords 30-—40% of a mixture of 0-hydroxy-\-
(I), m.p. 74° (semicarbazone, m.p. 152°; dinitrophenyl- 
osazone, m.p. 146-5°), and i-hydroxy-Q-ketostearic acid
(II), m.p. 75-5° (semicarbazone, m.p. 138-5°; dinitro-
phenylosazone,m.-p. 146-5°),'and 20—35% of dihydroxy- 
stearic acid (II). Elaidic acid similarly (but at 25°) 
affords 50— 60% of (1) and (II) and 10—20% of (III).
(I) or (II) on mild oxidation (A e0H -C r03; 24 lir .; 
room temp.) gives stearoxylic acid; stringent oxid- 
ation (2Ar-H2S 0 4-K M n04 ; 10 min.; 100°) yields 
mainly nonoic (IV) and azelaic acids. Oxidation 
(H I04 ; 4 S h r .; room temp.) of (I) affords (IV) and 
azelaldehyde (2 : Ą-dinitrophenylhydrazone, m.p. 120°), 
whilst (II) givcs nonaldchyde and azelaic acid. (I) 
on reduction (Zn-Cu; 48 lir.; 60—70°) yields (III), 
but (II) similarly trcated is unaffected. Interconver- 
sion of (I) and (II) is complete in 24— 36 hr. at room 
temp. or in 5 min. at 100°. F. N. W.

H ydrates of m o lecu la r  com pounds of z irconyl 
oxala te  w ith  oxa lic  acid  and a lk a li o x a la te s .—See 
A., I, 93.

C hem ical and  b ioch em ica l dehydrogenation  of 
aa'-d ideuterosuccin ic acid . H. E r l e n m e y e r , W. 
S c h o e n a u e r , and H. S u l lm a n n  (Helv. Chim. Acta, 
1936,19, 1376— 1380).— (CHD-C02Et)2 and S e0 2 give 
C 02Et-CD!CH-C02Et, H and D being removed with 
almost equal ease. (CHD-C02H )2 (I) and succinode- 
hydrase give a C 02HCD!CH*C02H  with an increased 
D  : H ratio; this is probably because this reaction is 
reversible and the D reacts more slowly. In conform- 
ity with this explanation (I) reacts more slowly than 
does (CH2‘C 02H )2 in Thunberg’s dehydrogenation and 
Warburg’s 0 2-consumption experiments. R. S. C.

M ichael reaction  w ith  acety len ie  e s te r s . E. H.
F a r m er , S. C. Gh o sa l , and G. A. R. K o n  (J.C.S., 
1936, 1804— 1809; cf. A., 1932, 1127).—E t phenyl- 
propioląte (I) with CHNa(C02E t )2 (II) affords a N a  
derivative, which with E tI (7 days; 100°) gives Et 
a-carbethoxy-$-phenyl-a-ethylglutaconate, b.p. 212—  
213°/10 mm., which on ozonolysis affords oxalic
(III) and ethylmalonic acid. Similarly (I) with 
CMeNa(C02E t)2 (IV) yields a N a  derivative, which 
with E tI gives Et a-carbełhoxy-^-phsnyl-a-methyl-

y-ethylglutaconate, b.p. 211—213°/15 mm. (hydrolysed 
to [i-phenyl-a-methyl-y-ethylglutaconic acid, m.p. 75—  
76°; ozonised to E tC 02H and E t benzylmethyl- 
malonate), which with CH2Br'C02E t gives 
C02Et-CH2-C(C02Et):CPh-CMe(C02E t )2 [ozonolysis 
products: (III), E t oxaloacetate, and E t benzoyl- 
methylmalonate] and with NaOEt, E t a-carbeth- 
oxy-P-phenyl-a-methylglutaconate is formed. 
(:C,C02E t)2 (V) (modified prep.) with (IV) affords a 
N a  derivative, which with E tI affords Et o.-carb- 
ethoxy-<x-methyl-y-ethylaconitate, b.p. 210—211°/20 
mm. (ozonised to E t a-ketobutyrate and E t oxalyl- 
methylmalonate), and with HC1 gives Et a-carb- 
ełhoxy-a-meihylaconitate (VI), b.p. 206— 207°/20 mm. 
[ozonised to (III)], and E t oxalylmethylmalonate.
(V) and (II) give a N a  derivative (corresponding free 
ester, b.p. 204— 205°/15 mm.), which witli Mel (refłux 
in C 6H 6; 5 days) yields (VI). E t tetrolate with (IV) 
in presence of NaOEt [or with (II) followed by 
methylation] gives Et a - carbeihozy - a[3 - dimelhyl- 
glutaconate, b.p. 170°/15 mm., which on ozonolysis 
affords E t acctylmethylmalonate (semicarbazone, 
m.p. 137°) and a compound, b.p. 110— 130°/17 mm. 
Similarly E t propiolato affords a compound, b.p. 
175°/20 mm., a, compound, m.p. 134—135°, b.p. 22°/20 
mm., and E t a-carbethoxy-a-methylglutaconate, 
which on ozonolysis gives (III) and E t formylmethyl- 
malonate (?) (semicarbazone, m.p. 178°). (IV) with E t 
oxalochloride forms a compound, b.p. 173— 175°/22 
mm., which with NH Ph-NH , (1 mol.) affords 
NHPh-NH-C0-C0-CMe(C02E t)2, m.p. 120°, and with 
NH Ph-NH , (2 mol.) affords
NHPh-NH-CO-C(N-NHPh)-CMe(COnEt)2, m.p. 275°.

F. N. W.
D ih yd roxystearic  acid  in  castor  o il. Y. T oyam a 

and T . I shtkaw a (Buli. Chem. Soc. Japan, 1936, 11, 
735—741).— Me dihydroxystearate (I), m.p. 111—  
112°, slightly dextrorotatory in MeOH (diacetate, 
[“]d + 0 ,19°), obtained by “ methanolysis ” of castor 
oil,is hydrolysed to dihydroxystearic acid (II) (Et ester, 
m.p. 104—105°, and its diacetate, [<x]f>° +0-31°). (II) 
is oxidised by K 2Cr20 7 to n-nonoic and azelaic acid.
(I) with HBr, followed by debromination witli Zn and 
MeOH and liydrolysis, gives elaidic and oleić acids.
(II) is thiis rf-0i-diii3fdroxystearic acid. Attempts to
resolve the racemic acid (from osidation of oleić acid) 
failed. J. D. R.

R eaction  m ech a n ism  of th e  e lectro ly tic  ox id -  
ation  of tartaric  acid . V. S ih y o n e n  (Suomen 
Kem., 1936, 9, B , 32; cf. this vol., 44; A., 1936, 
54; 1933, 914).—The reaction mechanism is inter- 
preted in the light of the results of other inyestigations.

M etallic  co m p lex  sa lts  of a lip h atic  poly- 
h yd roxy-com p ou n d s. W. T r a u b e  and F. K u h - 
b ie r  [with W. S c h ró der] (Ber., 1936, 69, [B], 2655— 
2663; cf. A., 1933, 1272).—Addition of aq. BaCl2 to 
solutions of suitable cjuantities of tartaric acid, 
CuCl2, and NaOH gives the very sparingly sol. salts, 
[C4H 20 6Cu]Ba,H20  and [(C4H 30 6)2Cu]Ba2,3H20 . 
Gluconic acid (I), Cu(OH)2, and NaÓH with BaCl2 
yield the compounds, [C6H 80 7Cu]Ba,3H20  and 
[(C6H90 7)2Cu]Ba2,9H20 ; similar substances are 
derived from glucoheptonic acid. Mannitol (II),
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Cu(OH)2, NaOH, and BaCl2 yield the compound, 
[(CGH gÓ6)2Cu4]Ba,3H20 ; removal of mannitol is 
almost quant. if NaOH and BaCl2 are replaced by 
Ba(OH)2. [CeH 10O6Cr]K,2H2O is obtained from tho 
Ba salt (loc. cit.) and K H S04. Gradual addifcion of 
CrCl3 and (I) in H 20  to 14-5% NaOH followed by 
BaCi2 yields the salt, [C6H 70 7Cr]Ba,7H20  (also 
anhyd.), whence [C6H 80-!Cr\K ,2H 20 ; the com-plezes, 
[C6H 70  7 Al]Ba,3H20 , (whence [CeH s0 7Al]K ,2H 20) 
and [C6H 70 7Be]Ba,2H20  (whence [CaH s0 7Br]K,2H 20) 
are obtained analogously. Similarly (II) gives the 
compound, [C6H i0O6)2Bi2]Ba,3H2O. Quinic acid, 
B e(N 03)3, and NaOH followed by BaCl2 yield the salt, 
[C14H 17Ó12Bi]Ba2,7H20 . (II), Sb20 3, and 7% Ba(OH)„ 
at 100° afford the complex, [(C6I I 120 s)4Sb2]Ba,4II20  or 
[C6H 120 fi)2Sb]K,2H20  if KOH replaces Ba(OH)2.
(I) similarly yields the salt, [CGII70 7Sb]Ba,H20 ,
whence [C6H s0 7Sb]K,H 20 .  Addition of SbCl6 
followed by BaCl2 to (II) and 10% NaOH yields 
the substance, [(C6H 60 7)2Sb4]Ba3,H20 , whence 
[(CfiH 80 8)2Sb3]K3,9H20 . (I), N i(N 03)2, and NaOH  
followed by BaCl2 yield the compound, 
[CcH 80 7Ni]Ba,2H20 , whence [C6H90 7N i]K . With 
Na2C03 and Co(N03)2 or MnCl2 (I) yields the com- 
plezes, [C6H 90 7Co]Na and [C6H90 7Mn]Na, respec- 
tively. Passage of air through a solution of (I), 
NaOH, and Co(N03)2 in H 20  followed by addition of 
BaCl2 yields the substance, [CGH 70 7Co]Ba,H20 ,  
whenco [C aH H0  7Co\K ,H ,,0. The compound, 
[CeH 70 7Fe]Ca,3H20 , is transformed by (I) into the 
substance, [C12H 190 14Fe]Ca,2H20 . H. W.

D eterm in ation  of ascorb ic  acid .—Sec A., III, 
79.

A cetyl d erivatives of m on ob asic  su g a r  acid  
lacton es. F. W. U p s o n , J. M. B rack enbttry , and 
C. L in k  (J. Amer. Chem. Soc., 1936, 5 8 , 2549—  
2552; cf. A., 1932, 43).—The [aj^-tirne curves for the 
Ac derivatives of 10 y- and 3 S-lactones in C0Me2-H 20  
(80:20) are very similar to those for the parent 
lactones in H 20 .  2 : 3 : 5 :  G-Telra-acelyl-y-d-galact- 
ono-, m.p. 67—68°, -d-gulono-, m.p. 103— 104°, 
-d-talono-, and -1 -rhamrwno- and 2 : 3 : 4 :  6 -tetra- 
acetyl-8-l-rhamnono-, m.p. 71°, and -d-mamiono-, m.p.
99— 101°, -lactones are new. H. B .

D erivatives of l-a llon ic  and l-a ltron ic acid . I.
F . L. H u m o lle r ,  W. F. M cM anus, and W. C. A u s t in  
(J. Amer. Chem. Soc., 1936, 5 8 , 2479—2481).—Rapid 
vac. evaporation of a freshly prepared aq. EtOH  
solution of i-allonic acid (phenylhydrazide, m.p. 142—  
145°, [<x ] d  —23-6°), dissolution of tho residual syrup 
in EtOH, and re-evaporation gives hA-allonolactona (I), 
m.p. 140— 144°, [a]D —54-8° -> +3-66°, which can 
be titrated against dii. bases (phenolphthalein) in cold 
aq. solution. (I) mutarotates more rapidly than 
y-i-allonolactone (II), m.p. 129— 130°, [a]D + 7-2° -> 
+3-6° (24 days) (A., 1934, 759). Fusion of (I) affords
(II). A lactone could not be prepared from l-altronic 
acid, m.p. 110°, [<x]D —8 -1° (phenylhydrazide, m.p.
151— 152°, [<x]D +18-4°) [from its Ca salt (loc. cit.) and 
H 2C20 4]. Oxidation of (II) with HNOa (d 1T5) give 
allomucic acid, m.p. 187-5° (decomp.) (inaetive), 
which appears to diSer from the acid obtained by 
C5H 5N-rearrangement (method : Fischer, A., 1891,

1193, 1444) of mucic acid (cf. Posternak, A., 1935, 
846). AU rotations are in H 20  at 20—25°. H . B.

A u toxid ation  of th e  co m p lex  m eta llic  com -  
pounds of g lu con ic  acid . W. T r a ijb e  and F. 
K uh b ie k  [with W. S ch ro der] (Ber., 1936, 69, [5], 
2664—2666; cf. A., 1932, 362).—Autoxidation of the 
alkali Cu and Co complexes of gluconic acid occurs 
at [OH'] corresponding with that of N a2C03; the 
amount of complex-united metal can be very greatly 
reduced, further for Cu than for Co. Similar experi- 
ments with the N i and Mn coniplexes are recorded.

H. W.
A cety l d erivatives of g lu con ic  and  xy lon ic  

acid s. R. T. Majo r  and E. W. Cook  (J. Amer. 
Chem. Soc., 1936, 5 8 , 2474— 2477).— Acetylation 
(Ac20-ZnCl2 at 0°—room temp.) of 8-gluconolactone 
followed by cold H 20  gives 2 : 3 : 4 :  6 -tetra-acetyl-<i- 
gluconic acid hydrate (I), m.p. 114— 115°, [a]“  —5° 
in EtOH (cf. Upson and Bartz, A., 1932, 43), also 
prepared by oxidation (Br-aq. KH C03) of glucose 
tetra-acetate (II). (I) is similarly further acetylated
to penta-acelyl-d-gluconic acid (+ H ,0 ) ,  m.p. 72—73°,
[a]“° + 7-5° in CHC1,. anhyd. m.p. 110—111°, [«]£>
4-11-5° in CHC13 (Et ester, m.p. 103— 104°, [a]™
4-20-5° in CHC13 : phenylhydrazide, m.p. 152—154°, 
[*]d + 2 8 °  in EtOH, obtained by similar acetylation  
of gluconphenylhydrazide), also ]>repared by oxid- 
ation (as above) of aldehydo-d-glucose penta-acetate. 
The semicarbazone from (II) is the ring-form (cf. 
Wolfrom et al., A ., 1934, 1092). Acetylation (Ac20 -  
C5H 5N  at 60—70°) of «Z-xylosesemicarbazone gives 
(mahily) the tetra-acetate, m.p. 232—233°, [<x]n + 21°  
in MeOH (ring structure); the residual product with 
H N 0 2 affords aldehydo-d-xylose tetra-acetate (III). 
Successive treatment of the crude semicarbazone of 
Z-xylose triacetate with Ac20 -C 5H 5N, M e0H -H 2C20 4, 
and H N 0 2 gives aldehydo-l-a:«/Zose tetra-acetate (IV), 
m.p. 90—91°, [a];,0 +22-5° in CHC13. Oxidatioń 
(Br-H20  CaC03) of (III), (IV), and the dZ-compound, 
m.p. 85—86°, affords tclra-acetyl-d-, m.p. 86—88°, 
[«]“  + 5 °  in EtOH, -1-, m.p. 86—88°, [«]» - 4 - 5 °  in 
EtOH, and -dl-, m.p. 134— 135°, -xylonic acid, re- 
spectively. H. B.

P rep aration  and p rop erties of penta-acetyl-a- 
keto-d -g lucohepton ic  acid . R. T. Majo r  and
E. W. Cook (J . Amer. Chem. Soc., 1936, 5 8 , 2477— 
2478).—Penta-acełyl-d-gluconyl chloride, m.p. 68— 
70°, [cc]d + 2 °  in CHC13 (from the anliyd. acid and 
PC15 in E t20 ; S0C12 is unsatisfactory), with EtOH  
and E t20 -N H 3 gives the E t ester and amide, respect- 
iy e ly ; with AgCN at 120— 125° the nitrile (I), m.p. 
116°, [a]?,0 + 7 °  in CHC13, of penta-acetyl-<x-iceto-d- 
glucoheptonic acid, m.p. 160— 161°, [a]o ± 0 °  in Et-OH 
(Et ester, m.p. 97—98°, [a]“  ± 0 °  in EtOH), results.
(I) is hydrolysed by dioxan-HCl containing a little 
H 20 . Tetra-acetyl-dl-xylonyl chloride, m.p. 90—92°, 
similarly gives Et tetra-acetyl-ól-xylonate, m.p. 70— 
72°, teLra-acetyl-dS.-xylonamide, m.p. 130— 132°, and 
tetra-acełyl-a.-keto-dl-gulononitrile, m.p. 125— 126°. 
Acetylation (Ac20-ZnCl2 at 0°—room temp.) of 
Me a-keto-cZ-gluconate affords a /lc4 derivative, m.p. 
168— 169°, [al?? -1 3 3 °  in CHC1, (cf. Ohle and Wolter, 
A., 1930, 744) 3 H. B.
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C arbohydrate th eory  of o r ig in  of p etro leu m .
I. C onversion of acetaldehyde in to  łiyd ro-  
carbons. N. A. O rlov  and E. M. T arasen k ova  
(Ann. Leningrad State Univ., Chem. Ser., 1935, 1, 
113—122).— Paracetaldehyde, H 20 , and CaO (300— 
330°; 3 hr.) yield tarry, liquid, and gaseous produets. 
EtOH, H C 02H, AeOH, E tC 02H, and PrC02H  were 
identified in the aq. layer, whilst the gas eontained 
C 02 62, C„H2„ 2-14, CO 7-48, 0 2 1-87, and H 2 25%. 
The tar was hydrogenated [MoS3 and Al(OH)3 cata­
lyst] at 370—380°/100 atm. (2 hr.), to yield liąuid 
hydrocarbons, b.p. 34— 150°, and a solid residue, 
which when oxidised gave BzOH and phthahc acid. 
The liąuid product eontained 70% of aromatic 
(C6H g, PhMe, PliEt, xylene, C10H S, 2-C10H 7Me, 
and C10H 8Me2), 2 0 % of naplithene, and 10% of 
paraffin hydrocarbons. R. T.

D ep o lym erisa tion  of p ara ld eh yd e.—See A., I,
88.

T h erm a l d ecom p osition  of crotonaldebyde.
E. A. D eL i s l e , W. R. T. F o w l e r , E. L . L o t e ł l , and 
W. U r e  (Trans. Roy. Soc. Canada, 1936, [iii], 30, 
III, 65— 73).—The principal produets of the thermal 
decomp. of crotonaldehyde between 430° and 482° 
and initial pressures from 25 mm. to 352 mm. are CO 
and propylene. CH4, H 2> and O, are formed in  smali 
ąuantity. The reaction appears heterogeneous and 
approx. bimol. O. D. S.

R eaction  of crotonaldebyde and am in ę sa lts . 
C. Ma n n ic h  and K . R otfi (Arch. Pharm., 1936, 274, 
527— 537).—CHMe^CH-CHO (I) and aminę salts give 
complex mixtures of substances in dynamie eąuili- 
brium with each other. If piperidine is used under the 
simplest conditions (pa 7-5, falling to 5 during the 
reaction), hydrogenation (P t0 2) of the reaction mix- 
ture gives 80% of 1 -w-butylpiperidine (II), but this 
is of no constitutional significance, as it is formed also 
by hydrogenation of a mixture of PrCHO and piper­
idine. The crude reaction mixture of PrCHO and 
piperidine. The crude reaction mixture with N a -  
Hg and HC1 gives amongst other produets (II) (8%), 
y-piperidino-n-butyl aleohol (III) (20%), and cty-di- 
piperidino-n-butane (IV) (dihydrobromide, m.p. 272— 
276°). (III) arises from ę>-piperidino-n-tmtaldehyde, 
the semicarbazone, m.p. 116— 117°, of which is isolated 
in 20% yield from the crude reaction m ixture; (IV) is 
formed from ay-dipiperidino-Aa-butene, which, how- 
ever, partly decomposes into CHMe!C;CH-C5H  10N, 
10% of which is isolated from the crude reac­
tion mixture. NHMe2 leads similarly (Na-Hg) to  
NMc2-CHMo-CH2-CH2-OH; NTLMe leads (Na-Hg) to 
much y-methy lamino-M-butyl aleohol (V), b.p. 81—  
82°/13 mm. (lit. 65°/14mm.) [(-p-NO2,C'0H l-CO)2 deriv- 
ative, m.p. 132°)], and some NHMeBu, b.p. 89—90° 
(picrate, m.p. 115°; plalinichloride, m.p. 190°), and ay- 
di(methylamino)lnUane, b.p. 157— 158° [hydrochloride, 
hygroscopic, m.p. 186— 187°; H 2 diozalate, m.p. 190—
190-5° (decomp.)]. (V) with 35% CH20  or PhCHO (at
60—70°) gives 3 :4 -dimeihyl-, b.p. 40—45°/20 mm. 
[,hydrochloride, m.p. 175°; methiodide, m.p. 223—225° 
(decomp.)], and 2-phenyl-3 : A-dimethyl-telrahydro-1 : 3- 
ozazine, b.p. 131— 135°/19 mm. (hydrochloride, m.p. 
173—174°), respectively. R . S. C.

C ondensation  of p-cycJocitral w ith  d im eth y l-  
acraldehyde. R. C. E u s o n  and R. E . C h r is t  
(Science, 1936, 84, 294— 295).—The solution obtained 
by the action of Al(0Pr^)3 on the crude reaction 
product of the condensation of p-cyclocitral with 
dimethylacraldehyde gives a blue colour with SbCl3 
in CHCI3. The ultra-violet spectrum shows a max. at 
328 m[i. L. S. T.

R apid  ap p rox im ate  d eterm in ation  of acetone  
in  aqueous so lu tio n s. E. K  N i k it in  (J. Appl 
Chem. Russ., 1936, 9, 1543—1546).— 1 ml. of 0-001—
0-05% aq. C0Me2 and 1 ml. of 0-2% aq. furf uraldehyde 
are shaken with 1 ml. of 50% KOH, when the tirne 
elapsing before appearance of turbidity is a linear 
function of the C0Me2 content. Solutions containing 
>0-05%  of COMe, should be diluted accordingly.

R . T.
P seu d o-b in ary  fu sion  d iagram  of m o n o m eric  

and d im eric  d ibydroxyacetone.—See A., I, 82.

C ondensation  of k eton es w itb  form aldehyde in  
alk a lin e  m ed ia . J. D escom be (Compt. rend., 1936, 
203, 1077— 1079).—Condensation of the appropriate 
ketone in large excess with CH20  in presence of 
K^CO;, aflords y-keto-P-methyl-p-hydroxymethyl- 
butyl aleohol, m.p. 66° (lit. 60°), b.p. 142— 144°/14 
mm. (diphenylurethane, m.p. 116°; ozime; benzoale, 
m.p. 129°; acetobromohydrin, b.p. 106— 107°/2 mm.), 
y-keto-p-methyl-(3-hydroxymethyl-n-amyl aleohol, 
m.p. 55°, b.p. 148— 150°/16 mm. (diphenylurethane, 
m.p. 103— 104°; acetobromohydrin, b.p. 140—143°/16 
mm.), y-lceto-$$-dimethylbutyl aleohol, b.p. 85— 86°/16 
mm. (ozime, m.p. 82°; Tp-nitrobenzoate, m.p. 82— 83°), 
and y-keto-fifiS-lrimethyl-n-amyl aleohol, b.p. 97— 98 j 
20  mm. (isoozazóline, m.p. 101— 102°; p -nitro- 
benzoate, m.p. 82—83°). In addition COMePr^ also 
forms a compound, m.p. 58°. E. N . W.

A liphatic  and  a lip h a tic -a ró m a tic  m eta llo -  
k ety ls . I. B. N azarov  (Ann. Leningrad State Univ., 
Chem. Ser., 1935,1 , 123— 168).— Aliphatic ketones of 
the type COBuvR react with N a in an inert atm. to 
yield intensely eoloured Na ketyls, ONa-CBuyR, 
which eombine to ailord Na-ethylene glycols of the 
type (0Na-CBuyR-)2. The intermediate ketyl has 
only an instantaneous existence when R =  Me, Et, or 
Pi", and lasts only a few hr. or days when R  =  Pr ,̂ 
Buv, CHEt2, ór CMe2E t ; it is comparatively stable, 
existing in equilibrium with the glycols, when R  =  
CMeEt2 Or CEtg. Ketones of type COPhR do not in 
any case behave analogously to those of the first 
group ; those in which R =  Me, E t, Pr“, or Pr® reaet 
similarly to those of the second, and in which R  — 
CHEtj, Buv, CMe2E t, CMeEt2, or CEt3 to those of 
the third, group. "Na and COBuy2 (24 lir. at room 
temp., followed by 6 hr. at 100— 120°) aSord a product, 
which with aq. H 2S 0 4 yields a mixture of CHBuy?-0H  
&ndfi£zz-lelramelh!jl-y8-diteit.-butylhexane-yS-diol, ni.p. 
85— 86°, converted by conc. H 2S0,, i)ito Buy tritert.- 
butyhneihyl ketone, b.p. 119— 121°/12 mm. When dry 
C 02 is passed through COBuy2 in E t20  in presence of 
Na," and aq. H 2S 0 4 is added to the reaction mixture, 
the produets aro C0Buy2 and ditett.-butylglycollic acid, 
an oil. COMeBuy and Na ailord CHMeBuy*OH, 
pentamethyltert.-butylacetone (I), b.p. 200—209°, and
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$y-ditert.-bułyl-Aa-buten-y-ol, b.p. 105— 107°/15 mm., 
converted by distillation from H 2C20 4 into (I) and 
$y-ditevt.-butyl-&ay-lmtadiene, b.p. 168— 170°, which 
condenses with maleic anhydride in C6H 8 to yield
4 : 5-ditert.-bulyl-l : 2 : 3 : Q-telrahydrophthalic anhydr­
ide, m.p. 128— 129°. (I) in EtOH and N a ailord 
fifiS-lrimetJLyl-S-tert.-buiylpentan-y-ol, b.p. 99°/15 mm. 
(benzoale, m.p. 48— 49°). COPr^2 and Na yield 
CHPr'VOII and $e-dimethyl-y8-diisopropylhexane-y8- 
diol, m.p. 90—91° (dibenzoate, b.p. 150— 153°/19 mm.). 
COBuyR (R =  IV , CHEt2, CEt3, CMeEt2, CMe2Et) 
and N a yield nnstable pinacones, decomposed by aq. 
AcOH to give mixtures of the original ketones and 
their corresponding alcohols. COPhR (R =  Pr'3, 
CHEt2) and Na, followed by aq. acid, yield mixtures of 
the original ketones and their alcohols, whilst when 
R =  E t or Pr“ y8-diphenylhexane-y8-diol, m.p. 130— 
133°, or Ss-diphenyloctane-Sz-diol, m.p. 94— 96°, are 
obtained in addition. When R =  Buy, CMe2Et, 
CMeEt2, or CEt3, the free Na ketyls are isolated; the 
second two react w ith H 20  to yield the original 
ketone and its alcohol, whilst the first two give, in 
addition, y$-diphenyl-$$£e-leiramethylhexane-y8-diol, 
m.p. 127— 130°, and Sz-diplienyl-yy^-lelramethyl- 
octane-Ss-diol, m.p. 87— 88°. CPhBuv*ONa and BzCl 
in E t20  yield a-phenyl-a.-benzoylpropyl alcohol, m.p. 
68— 70°. fi$-Dimełhyl-88-diethylhexan-y-ol, b.p. 225—  
228° (by reduction of the corresponding ketone), and 
H 2C20 4 (3 kr. at 140—200°) yield CHMe:CMe2 (II), 
CHMe!CEt2 (III) (nitrosocliloride, m.p. 74°), and a 
mixture of C12H 24 hydroearbons, which were also the 
only produets isolated from the dehydration produets 
of OH-CHBuy-CMe2Buy. CMe2Et-CHBuy-OH when 
dehydrated by heating with 1 : 4-Cj0H cBr*SO3H  at 
180° affords CH2:CMeEt, (II), CHEt:CMe2 (IV), and 
decenes, whilst pfi8-trimethyl-8-ethylhexan-y-ol, b.p.
207—211°, gives- (II), (III), (IV), and unidentified 
produets of higher b.p. R. T.

K etol condensation . T. V oitiła  (Suomen Kem., 
1936, 9, B , 30—32).—COMeEt and boiling C0Me2 
during three weeks in presence of Ba(OH)2 afford 
ketols wliich are oxidised by I  to mesityl oxide, p- 
methyl-A^-hexen-8-one, and a compound, C7H 120 ,  
b.p. 147— 149°/761 mm. (dinitrophenylhydrazone, m.p. 
155— 156° after sintering at 153°), derived from 
p-hydroxy-py-dimethylpentan-S-one (cf. A., 1929,
1273) are obtained. A probablo mechanism is 
suggested. J. L. D.

(A) In tercoaversion  of ketose  and  a ldose  
su g a rs  in  d ilu te  aqueous so lu tion . H . R. G aii- 
b u t t  and R. S. H u b b a r d . (b ) Changes in  co m -  
p osition  of dilu te buffered carbohydrate so lu tion s  
produced by b o ilin g . R. S. H u b b a r d  and H . R. 
G a r b u t t  (Proc. Soc. Exp. Biol. Med., 1935, 33, 270—  
273, 274—-279).— (a) When an aq. solution of glucose, 
fructose, or mannose is boiled, slow coiwersion of the 
sugar ińto a mixture of aldose and ketose forms takes 
place (4— 6 hr.). 0 2 has no effect on the reaction.

(b ) Similar results are obtained in presence of 
OAc' or P 0 4"' buffers, the rate of conversion inereasing 
with rise in p a. In presence of P 0 4"' buffer the loss in 
redueing power when 0 2 is bubbled through the 
solution is morę rapid than when OAc' or no buffer at 
all is employed. W. O. K.

A sy m m etr ic  ox id ation  of su g a rs  b y  optica lly  
active a lk alin e copper so lu tio n s. N. K. R ich t-  
m yer and C. S. H udson (J. Amer. Chem. Soc., 1936, 
58, 2540—2544; cf. A., 1935, 1355).— Oxidation of 
d- and i-altrose by allialine KgEefCNJg (prep. essenti- 
ally that of Hanes, A., 1929, 478) and by Cu reagents 
prepared (method : Shailer and Somogyi, A., 1933, 
699) with dl- or meso-tartaric acid occurs to the same 
extent (for individual reagents). Cu reagents pre­
pared with d- or Z-tartaric acid oxidise the sugars 
asyminetrically, e.g., the cZ-sugar is oxidised to a 
greater extent by the Z-reagent. The behayiour of 
a- and Z-arabinose is strictly parallel. <Z-Glucose is, 
howeyer, oxidised to approx. the same extent by all 
four Cu reagents. The relative redueing powers of
11 other sugars towards the d-, 1-,  and d l-reagents are 
compared. H. B.

M ech an ism  of carbohydrate o x id a tio n . X X III. 
A lkaline h yd ro lysis  of o ligosacch arid es. H. 
Gehman, L. C. K reid er , and W. L. E vans (J. Amer. 
Chem. Soc., 1936, 58, 2388—2395).—Alkaline hydro­
lysis of oligosaccharides can occur if IC-OR (R is, e.g., 
glucosido) is present or if the original mol. can assume 
such a structure under the influence of the alkali. 
The disaccharides previously studied (A., 1930, 326; 
1932, 148) give rise to intermediates which are then 
assumed to form glucosidic enediols; these are then 
hydrolysed to glucose [which can yield lactic acid (I)] 
and the enediol [triose converted into ( I ) ; tetrose 
converted into saccharinic acid (II)]. The yields of
(I) obtained from gentiobiose (III) and glucosido- 
clihydroxyacetono (IV) (as penta-acetate) with aq. 
KOH support the view that p-glucosidoglyceraldehydo 
is produced from (IH). Comparison of (IV) with 
cellobiosidodihydroxyacetone (V) (as octa-acetate),
(III) -with gentiobiosidodihydroxyacctone (as octa- 
acetate), and cellobiose with (V) confirms the yiew  
(Zoc. cit.) that the hexosido-group of the 4-hexosido- 
hexoses is the source of (I). The yields of (I) from the 
varions oligosaccharides (A) investigated are <  thoso 
from mixtures of the possible hydrolytic produets 
except when CO(CH2-OH)2 is initially produced; these 
results are asćribed to slow degradation of {A.) and/or 
to concurreiit rearrangements leading to (II). The 
yields of (I) and (n ) from a mixture of cellobiose octa- 
acetate and OH-CH2-CO-CH2-OAc are compared. All 
experiments are carried out at 50° in N 2. H . B.

P rep aration  of ri-arabinose. C. N e ubkro and
H. C o lla tz  (Cellulosechem., 1936, 17, 128).—  
cZ-Arabonolactone in dii. aq. H 2S 0 4 is roduced by 
N a-H g to <Z-arabinose. ” A. G.

H eats of activation  in  the m u taro ta tion  of 
g lu co se .—See A., I, 89.

P rep aration  of a ld eh yd o-su gar aceta tes. E. W.
Cook and R. T. Ma jo r  (J. Amer. Chem. Soc., 1936, 
58, 2410).—aldehydo-d-Glucose penta-acetate is ob­
tained in nearly quant. yield by reduction (H2, P d -  
B aS04, boiling xylene) of penta-acetyl-cZ-gluconyl 
chloride. H . B.

S tru ctu re of osazon es and iso la tio n  of a new  
hexosazone anhydride. E. G. V. Pjercival (J.C.S., 
1936, 1770— 1774; cf. A., 1935, 1484).—Deacetyl- 
ation [aq. NaOH (1*5%) in COMe2; 24 h r .; room
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temp.] of either glucosazone tetra-aeetate or galactos- 
azone tetra-acetate aSords a dianhydrohexosazone, 
m.p. 238°, [a]?,0 —88° in COMe2 [A<\ derivative, m.p. 
135°, [a]D +108° in CHC13; M e1 ether, m.p. 172°, 
[a]£° —170° inCHCLj; dibromide, m.p. 240° (decomp.)], 
a strueture for which is proposed, involving the 
presenee of a 2 : 6 -oxide ring, a pyrazolidine and a 
pyrazoline ring, and the probable mechanism of its 
formation is discussed. F. N. W.

D ecom p osition  of d -fru ctose-6-phosphoric  acid  
to  (Z-arabonic acid -5-p h osp h oric  acid  and the  
en zym ie  sc iss io n  of tb e  la tter . C. N e u b e r g  and
H. C o lla tz  (Cellulosechem., 1936 ,17 , 125— 128).—A 
90% yield of tZ-arabonic acid-5-phosphoric acid (I) is 
obtained when d-fructose-6 -phosphoric acid in aq. 
Ba(OH )2 is shaken with 0 2. The H 3P 0 4 is split off 
from (I) by phosphatases. A. G.

M icro-d eterm in ation  of m a lto se . S. M. Strep- 
kov (Biochem. Z., 1936, 289, 38— 40).—Maltose is 
oxidised by alkaline I  to maltobionic acid, which on 
acid hydrolysis gives (Z-gluconic acid +  glucose (I), 
the latter then being determined by the K 3Ii’e(CN)6 
method. Any (I), mannose, galactose, or pentose in 
admixture with maltose is oxidised to the correspond- 
ing acid and during hydrolysis forms a non-reducing 
lactone. Any fructose present is partly oxidised by 
alkaline I and on hydrolysis is converted into laevulic 
acid, wliilst sucrose is first inverted by heating with 
acid before oxidation. P. W. C.

A ddition  com p ou n d s of th e  carbohydrates.
III. P o ta ss iu m  h ydroxide d eriva tives of ce llo ­
b io se , la c to se , and  g a lactose . E. G. V. P ercival  
and G. G. R it c h ie  (J.C.S., 1936, 1765— 1770; cf. A.,
1935, 964).— Cellobiose (I) (or its octa-acetate) with 
KOH in dry EtOH affords the compound (II), 
C12H 22On ,2KOH, which with Me2S 0 4 affords un- 
changed (I) and after acetylation P-methyleellobioside 
hepta-acetate with monomethylmethylcellobioside 
hexa-acetate from which, on hydrolysis followed by 
removal of glucose and treatment with ISTITPh-NH2! 
6 -methylglucosazone is obtained. In (II), therefore, 
one KOH is associated with the reducing group 
and the other with one of the primary alcohol 
groups. Similarly lactose forms the compound (III), 
C12H 220 11,3K 0H , methylation of which followed by 
acetylation yields a non-reducing syrup from which by 
hydrolysis and acetylation 2 : 4-dimethylgalactose 
triacetate and 2 -methylgalactose tetra-acetate are 
obtained, which after complete methylation are able 
to give tetramethylgalactopyranoseanilide, but no 
glucose derivatives. A strueture is suggested for (III). 
Galactose penta-acetate similarly affords the com­
pound, C6H 120 6,K 0H  [similar to the corresponding 
glucose compound (A., 1934, 1092)], which after 
methylation and subsequent acetylation gives a 
mixture of methylgalactoside a- and p-tetra-acetate.

F . N. W.
R earran gem en t of su g a r  acetates b y  a lu m in ­

iu m  ch loride. C eltrob iose and  its  d erivatives.
N . K. R ich tm yer  and C. S. H udson  (J. Amer. Chem. 
Soc., 1936, 58, 2534—2540).— Cellobiose octa-acetate 
and A1C13 +  PC1S (2 : 1) in CHC13 give 40—45%  
of a-acetochloroceltróbiose (I), m.p. 141— 142°, 
[a]“  +64-2° in CHC13 (cf. A., 1926, 941), coiwerted by

Ac20 -N a 0 A c into celtrobiose a-ocla-acetata (II), two 
forms, m.p. 112°, resolidifying with m.p. 129— 130°, 
and m.p. 129—130°, [a]?,0 + 4 8 ° in CHC13, which with 
A1C13 in CHClg affords (I). (I) and Ag2C 03 in 
COMe2 +  a little H 20  give celtrobiose a.-hepta-acctate
(III), m.p. 130— 131°, [oc]D (in CHC13) + 22-3°->  
+  15-1° (5 days) [+ 2 E t20 , m.p. 60° (decomp.), resolidi­
fying with m.p. 130— 131°], P-hepta-acetate ( + E t 20)
(IV), m.p. 80° (decomp.), [<x]D (in CHC1?) +3-9° ->
+  15-1° (7 days; on E t2Ó-free basis) (main product), 
and a little of a P-hepta-acetate (V) (ortho strueture), 
m.p. 216°, [a]D -(-I0 in CHC13 (no mutarotation). 
Acetylation (Ac20 -C 5H 5N  at —10° to room temp.) of
(IV) and (V) gives (mainlv) celtrobiose P-octa-acetate
(VI), 2 forms, m.p. 103— 105° and 113— 114°, [a]?? 
— 13° in CHCI3 (hydrate, m.p. S7—93°), which forms 
a 1 : 2  compound (+ 3 E t20 ), m.p. 70° (decomp.), 
[a]D +25-8° in CHC13, m.p. (Et20-free) 70— 85°, with 
(II). (III) is similarly acetylated to (mainly) (II). 
De-acetylation [MeOH-Ba(OMe)2] of (II)— (VI) affords 
celtrobiose (+ H ,0 )  (VII), m.p. 148° (decomp.) (softens 
at 133°), [a]D -{-13-6° in H 20 , which is the p-form sińce 
cautious acetylation gives 85% of (VI). Hydrolysis 
(Ar-HCl) of (VII) affords tZ-glucose and d-altrose, 
whilst oxidation (method : A., 1929, 1043) followed 
by hydrolysis (2V-H2S 0 4) yieldsd-glucose and d-altronic 
acid (VIII). (VII) is thiis 4-$-d-ghicosido-d-altrose. 
Preliminary work has shown that the Ca salt 
( + 3-5H20 ) of (VIII) is a convenient substance for the 
prep. (by degradation) of (Z-ribose. H . B.

E n zym ie h y d ro ly sis  of p -glucosides of tertiary  
a lcoh o ls.—See A., H I, 30.

C olour reaction s for card iac g lu co sid es. D ig i-  
to x in , strop h an th m -/f, ouabain , and  D ig ita lis  
v eru m . J. A. S anohez (J. Pharm. Chim., 1936, 
[viii], 24, 549—558).—Digitoxin (I), strophanthin-/^
(II), and ouabain (III) in AcOH giye with a 0-3% 
solution of vanillin in conc. HC1 at 100°, indigo-blue, 
deep blue, and violet colours, respectively. Evapor- 
ation of a solution of 0-1% iSTMe2-C6H,1'CHO (in 20 c.c. 
of EtOH and 14 drops of conc. H2S 0 4) with D. verum
(IV) and digitonin (V) at 100° and dissolution in AcOH 
give deep cosin-red solutions, whereas (I), (II), and
(III) do not. With a solution of one drop of B r-H 20
in 20 c.c. of H2S 0 4 (IV) and (V) givo a cerise and no 
colour, respectively. Modifications for application to 
pharmacological preps. are given. R. F. P.

S ize  of p o lysacch arid e  m o lecu les . W. N. 
H aworth (Monatsh., 1936, 69, 314—318).—Evidence 
is adduced that under various conditions starch can 
be acetylated without appreciable rise in the reducing 
power. The acetates can possess all degrees of 
viscosity. B y direct methylation without passing 
through the acetate, or by methylation of the above 
acetates, derivatives of varying degrees of viscosity 
can be obtained. It appears that there is no relation- 
ship between viscosity and observed chemical chain 
lengfch, which remains invariable for speeimens of 
undegraded starch derivatives. When hydrolytic 
degradation of starch into dextrins is attempted the 
val. for the chemical assay of the end group diminishes 
progressively. The chemical end group method of 
assay indicates the presenee of 12 or 18 glucose units 
in glycogen from rabbit liver, fish liver, and fish
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muscle. Similar results are given by viscosity 
measurements using the Staudinger formuła, but 
osmotic pressure measurements with a Cellophanc 
membrane indicate a much larger particie size. 
Chemical assay of methylated inulin indicates a chain 
of about 30 fruetose units, confirmed by determin- 
ation of the osmotic pressure. Viscosity measure­
ments, using Staudinger’s factor for cellulose, show 
the presence of only 9 fruetose units. In any com- 
parison of the mol. wt. of various polysaccharides it is 
necessary to recognise that aggregation may be caused 
by lengthening of the chain and also by lateral corn- 
bination between chains. Thus the ehemical unit of 
methylated xylan is composed of about 18 pentose 
residues, whilst physical evidence suggests that < 4  of 
these chains are grouped together by co-ordination or 
other type of union between the reducing end of the 
chain and an intermediate OH positon of an adjoining 
chain. H. W.

M ol. w t. of in u lin . B. B. W estfall and E. M. 
L andis (J. Biol. Chem., 1936, 116, 727—734).—The 
mol. wt. of inulin was determincd by a thermoelectric 
v.-p. techniąue (cf. Baldes, A., 1934, 986). That of 
the purest sample averaged 5100. E . A . H . R .

M icro-determ ination  of in u lin . S. M. Str epk o v  
(Biochem. Z., 1936, 288, 301—302).—The application 
of the phosphomolybdic acid method of Stóhr (A.,
1934, 315) for fruetose is described. F. O. H.

A cety lation  and  m eth y la tion  of ce llu lose . 
C onstitution  of carbohydrates. P. K a r r e r  and 
E . E scher  (Helv. Chim. Acta, 1936,19, 1192— 1198). 
—Methylation of cellulose which has not been 
degraded ceases at 42-2% OMe in the product, which 
contains no free OH (Ac20 -C 5H sN ; Zerevitinov) and 
yields some 2 : 3-dimethylmethylglucoside (isolated as 
di-p-toluenesulphonate) when hydrolysed. The un- 
reactive OH may be at 2 or 6 and may be sterically 
hindered or bound in anhydride linkings. There is 
one unreactive OH for each 4— 5 Ce units. The 
completely symmetrical formuła for cellulose (and 
other polysaccharides) is thus in doubt. R. S. C.

S yn th eses from  eth anolam ine. III. S yn th esis  
of eth yl AT-g-ch loroethylcarbam ate and  p-chloro- 
etb y lcarb im id e. H. W e n k e r  (J. Amer. Chem. 
Soc., 1936, 58, 2608).—0 H C H 2,CH2*NH*C02E t (I) 
and S0C12 afford E t A7-P-ehloroethy]carbamate, b.p.
128— 130°/13 mm., converted [as is (I)] by PC15 into 
$-chloroethylcarbimide, b.p. 135°, which with NH 2Ph 
and p-OEt-CgH^lSnB^ giveś iV-phenyl-, m.p. 124°, and 
N-p-phenetyl-, m.p. 149°, -N'-|3-ćhlorotthylcarbaniide, 
respectively. H. B.

B eta ine au rich lorid e. M. B e c k e r  (Biochem. Z., 
1936, 288, 348— 350).—The betaine (B ) aurichlorides 
of Fischer (A., 1902, i, 428) and Willstatter (ibid., 661) 
were not as described (HjBAuC14,1 |H 20  and 
HBAuC14,2H20 , respectively), but basie compounds 
■with B : AuC13 =  > 1 : 1  mol. The formation of such 
compounds is avoided by the use of excess of AuCl, in 
^-HCl. F . O. H.

S y n th esis  of ser in e . L. R. S chiltz and H. E. 
Ca r t e r  (J. Biol. Chem., 1936,116, 793—797).—60% 
CH2!CH-C02Me in MeOH with Hg(OAc)2 gives 
0Me-CH2-CH(C02Me)‘Hg-0Ac, converted by aq. KBr 

2** (a ., i i .)

into the corresponding mercuribromide, which with 
Br-CHC13 (sunlight) yields Me a - brom o-$-m£thoxy- 
propionate, b.p. 70— 80°/6 mm., hydrolysed by 0-5N- 
NaOH at room temp. to the corresponding acid, b.p. 
91°/2 mm. This with conc. aq. N H 3 at 80—90° affords 
the a.-NH^-acid, m.p. 200—210° (decomp.) (Bz, m.p.
147— 148°, and form yl derivative, m.p. 151—152 ), 
demethylated by HBr to serine (31— 39% over-all 
yield). J. W. B.

M ultiva lent am in o-acid s and  p ep tid es. V II. 
D erivatives of d l-a-am in otricarb a lly lic  acid . 
J. P. Greenstein  (J. Biol. Chem., 1936, 116, 463—  
467).—a-Aminotricarballylic acid (I) is converted by  
cold A gN 02-Ar-HCl into dZ-isocitric acid, isolated as 
its Ba salt and converted into its lactone, m.p. 153°.
(I) with HCl-MeOH affords its $-y-Me2 ester, m.p. 
165°, converted by 28% aq. N H 3 into the N H i  salt, 
m.p. 214°, of 4:-carboxylamidopyrrolidone-5-carboxylic 
acid, m.p. 178°, which is obtained by the action of H 2S 
on the Ag salt. J. W. B. *

S y n th esis  of g lu ta th ion e. V. m i V io n e a u i> 
and G. L. Miller  (J. Biol. Chem., 1936, 116, 469—  
476).—s-Benzylcysteinylglycine (A., 1935, 1486) is 
converted by HCl-MeOH at < 0 °  into its Me ester 
hydrochloride, from which the free M e ester (I) is 
liberated with N H Et2-CHCl3. a-Me Ar-carbobenzyl- 
oxyglutamate (Harington et al., A., 1935, 1110) with 
PC15 in E t20  at 0° affords its y-chloride, excess of 
which is condensed with (I) in CHC13, cooled in solid 
C 02, to give the Me ester of a-methyl-iV-carbobenzyl- 
o^-y-glutamyl-^-benzylcysteinylglycine (II), which 
is obtained (73% yield) by hydrolysis using Haring- 
ton’s method (loc. cit.). Reduction of (II) with N a-  
hquid NH 3 affords glutathione (27% yield), isolated 
and purified through its Hg and Cu salts. J. W. B.

F orm ation  of tau rin e by d ecarboxylation  of 
cyste ic  acid . A. W h ite  and J. B. Fishm an (J. 
Biol. Chem., 1936,116, 457-—461).—Decarboxylation 
of cysteic acid (from Z-cystine) to taurine, m.p. 327—  
328° (decomp.) (corr.) (Friedmann, A., 1903, i, 75), 
occurs only within a limited temp. rangę and was 
always successful at 235—240°. J. W. B.

F orm ation  of la c ta m s fro m  lacton es. E. 
Spath and J. L in tn er  (Ber., 1936, 69, [5], 2727—  
2731).—Lactones appear to be convertible into 
lactams by N H 3, primary ahphatic, fatty-aromatic, or 
aromatic amines if the reaction partners can with- 
stand the requisite temp. Lactones derived from 
OH-acids with phenohc OH form a present exception. 
Butyrolactone (I) and NH 3 in absence of solvent at 
200° afford pyTrolidone, m.p. 23—24°, in 64% yield. 
Similarly, 5 - methy lpyrrolid-2 - one, m.p. 43— 44°, is 
obtained from y-valerolactone and ZnCl2,6NH 3 at 
220—230°. (I) and N H 2Me at 200° yield y-hydroxy- 
łmlyrmethylamide, b.p. 125— 130°(bath)/l mm.,whereas 
at 280° the product appears to be 1-methylpyrrolid- 
2 -one. Under like eonditions (I) and allylamine 
afford y-hydroxybutyrallylaniide, m.p. 27—27-5°, and
l-allylpyrrolid-2-one, b.p. 115— 120° (bath)/12 mm. 
(hydrochloride), whilst (I) and CH2Ph-NH2 give 
y-hydrox])butxjihenzylamide, m.p. 74—75°, and non- 
eryst. l-benzylpyrrolid-2-one, b.p. 130— 140° (bath)/
1 mm. 1-Phenyl-, m.p. 68— 69°, and 1-^-tolyl-, m.p.
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SI— 82°, -pyrrolid-2-one are obtained from (I) and 
N H 2Ph or 2>-C6H4Me-NH2 at 215° and 210—220°, 
respectively. H . W.

A W ^D im ethyld iam ide of tartaric  acid  and the  
A W '-dim trodim ethyldiarnide of tartar ic  acid  
d in itrate . T. U rb a ń sk i (Rocz. Chem., 1936, 1 6 ,  
334—338).—The yelocity of reaction between N H 2Me 
and esters of tartaric acid, and the yield of NN'- 
dimethyldiamide (I) of tartaric acid, m.p. 213—214° 
(lit., 189°), fali in the series Me >  E t >  Pr5 tartrate. 
Tartaric acid dinilrałe NN'-dinilrodimelhyldiamide
(II), m.p. 114° (decomp.), is obtained by adding 60 g. 
of Ac20  to 10 g. of (I) in 180 g. of H N 0 3, at >  —2°.
(II) is readily detonated by shock or heat, and yields 
gels with cellulose nitrato. R . T.

D eterm in ation  of a lly lth iocarb im id e  in  a ir. 
M. S. Ger sc h en o v itsc h , R. S . B elo v a , and I. A. 
S am artzeva  (J . Appl. Chem. Russ., 1936, 9 , 1547—  
15*19).—The air is aspirated at the rate of 7 litres per 
hr. through three wash-bottles containing 95% EtOH  
at 40-—45°, 25 ml. of 0-liY-AgN03 and 5 ml. of 10% aq. 
N H 3 are added, the solution is heated to S0° and 
filtered, and residual Ag is determined by the Volhard 
method. R. T.

A n d ru ssov 's th eory  of th e  ca ta ly tic  prepar- 
ation  of hydrocyan ic acid .—See A., I, 90.

P rep aration  of z in c and ca d m iu m  cyan id es.—  
See A., I, 92.

S y n th esis  of az id o-d erivatives of acety len ic  
h yd rocarb on s. S y n th esis  of CH:C-[CH2]8-CH2-N3.
A. P. Osk er k o  (Mena. Inst. Chem. Ukrain. Acad. 
Sci., 1936, 3, 415—436).—The reduction of
CHjC^CHgJg-CO^t by N a in anhyd. MeOH, EtOH, 
or Bu"OH gives AK-undecinen-a.-ol, m.p. > 4 ° , b.p. 
108— 10Ó°/2 mm. (phenylurethane, m.p. 51°; acetale, 
b.p. 114—115°/4 mm.), which adds Br2 and is con- 
verted by A gN 03 into the salt, A gN 03)C11H 190A g, and 
by PBr3 in rt-bromo-l\ “-undecinane (I), b.p. 98—99°/2 
mm. Interaction of (I) and NaN3 in aq. C0Me2 yields 
a-azido-&K-undecinene, a liąuid, which adds Br2, 
evolves with conc. H 2S 0 4 2 atoms of N , and is con- 
verted by A gN 03 into the compound,
A gN 03,Cn H 18N 3Ag. J. J. B.

C hloride of a lly lp h osp h orou s acid , and  certa in  
of its  reaction s. V. M. P letz  (J. Gen. Chem. Russ., 
1936, 6 , 1198— 1202).—PC12-CH2*CH:CH2 (I) yields 
CH2:CH-CH2Br and POCl2Br with Br in CC14, and 
allylthiopJiosphoric dichloride, b.p. 74°/25 mm., when 
heated with S in CS2. (I) and M gEtl or Mg allyl 
iodide in E t20  afford CH2;CH-CH2I  and ethyl- or 
allyl-phosphinic acid, decomp. 120°. R. T.

C on stitu tion  of com p lex  m e ta llic  sa lts . V .— 
Seo A., I , 15.

I n t r o d u c t io n  o f  S il ic o n  in t o  f a t s .  H. P. K aue- 
majsn (Ber., 1936, 6 9 , [i?], 2685).—A  comment on the 
communication of Klein et al. (A., 1936, 1368).

H. W.
C om plex com pounds of m ercu ry  and copper  

h a lid es w ith  a lip h atic  a m in es.—See A., I, 92.
C om plex  com p ou n d s w ith  tw o  co-ord in ation  

sh e lls  fro m  h ex a m m in ech ro m ic  and tr ieth y len e- 
d iam in ech rom ic  io n s .—See A., I, 94.

S tereo ch em istry  of co -ord in ative quadrivalent 
n ick el.—See A., I, 15.

D ipole m ea su rem en ts  of iso m er ic  p la to -com -  
p lex es .—Seo A., I, 14.

Iso m er ism  of ethylene com pounds of p la tin u m .
I. I. T scherniaev and A. D. Geljian (Compt. rend. 
Acad. Sci. U.R.S.S., 1936, 4, 181— 184).— By treating 
K 2PtCl4 first with C2H 4 and then with N H 3 or C5H SN  
(B), frons-[C2H 4J5PtCl2] is formed, contra^  to the 
I?eyronnet rule. A cis-compound was obtained by 
passing C2H 4 through a solution of a MI[NH3PtCl3] 
(M =  metal). These results are ascribed to the great 
irores-influence of C2H 4. R. C. M.

D ehydrogenation  of c?yciohexane ca ta lysed  by  
ch rom ic  o x id e .—See A., I, 90.

PhenylcycZ opentylm ethane and  cyclopenty l- 
cł/cIohexylm ethane in  re la tion  to  cata ly tic  hydro- 
gen ation . J. I. D en ise n k o  (J. Gen. Chem. Russ., 
1936, 6 , 1263—1266).—CH2PhCl, cyctopentanone, 
and Mg in E t20  yiold l-benzyhyc\openian-l-ol, b.p.
129— 130°/11 mm., converted by heating with anhyd. 
H 2C20 4 into l-benzyl-A1-cyclope,nte.7ie, b.p. 120— 122°/
10 mm., and this gives benzylcyclopentane (I), b.p.
234—236°/750 mm., when hydrogenated (Pt black- 
EtOH). (I) yields cyclopcnlylcyo\ohexylmelhane (II), 
b.p. 224—226°/750 mm., when pasęed with H 2 over 
Pt-C  catalyst at 196—200°, and both (I) and (II) give 
chiefly n-hexylbenzene and H 2 when passed over the 
same catalyst at 300— 310°. R. T.

P h oto -ox id ation  of carotene. E. B a u r  [with 
P. E . Ciir śtie n ] (Helv. Chim. Acta, 1936 ,1 9 , 1210—  
1212).—Ultra-violet irradiation of a-carotene in CHC13 
causes an initial, rapid, autocatalysed absorption of
0 2 with deepening of colour, followed by a slow further 
absorption, independent of light and causing loss of 
colour. The first step is reversible; its inception and 
extent depend on the 0 2 pressure, and irradiation in 
vac. after completion of the first step causes evolution 
of 0 2. R. S. C.

R eactiv ity  of arom atic  ch loro-d erivatives. 
A ction  of certa in  a m in es on h a logen s su b stitu ted  
in  th e  n u cleu s. A. Marcinków  and E. Płażek  
(Rocz. Chem., 1936, 1 6 , 395— 402).— The reactivity 
of aq. amines with aromatic halogen derivatives oc 
the dissociation const. of the amino, and rises in the 
series N H 3 <  N H 2Me <  NHMc2. In the case of higher 
amines (NH2Et, N H E t2, NH 2Bu'B, NHBu02, and mono- 
and di-isoamylamine) the reactivity is determined by 
other factors, and falls with inereasing mol. wt.

R. T.
P y ro g en ic  d ecom p osition  of a lip h atic-arom atic  

hydrocarbons. A. D o br jansk i (Ann. Leningrad 
State Univ., Chem. Ser., 1935, 1 , 105— 112).—When 
heated at 600—650° PhMe and xylene remain un- 
changed, PhE t gives C6H 6, PhMe, and CHPhICHo
(I) in approx. equal amounts, PhPr°, PhBu^, 
and isoamylbenzcne yield chiefly PhMe, PhPrp 
chiefly (I), with CGH fl and PhMe as admixtureś, 
PhBua and n-amylbenzeno afford chiefly (I) and PhMe, 
and PhBuv gives chiefly CGH 6. I t  is concluded that 
the products of pyrolysis are PhMe, (I), or CGH 6, 
according to whether the Ph is combined with a 
primary, sec., or tert. C. R. T.
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C onstitution  of th e  tw o ferf.-b u ty l-p -cym en es.
H. B a r b ie r  (Holv. Chim. Acta, 1936, 1 9 , 1345—  
1354).—The orientations of the hydroearbons obtained 
by butylation of ^-cymene and that of certain N 0 2- 
derivatives are established. The product (I), m.p. 
132°, of musk-like odour is 2 : 6-dinitro-3-<ert.-butyl-^)- 
cymene (Me — 1). Crude fert.-butyl-^p-cymene (II) 
and 70% H N 0 3 at 0—5° give a nitro-3-toit.-bułyl-j)- 
cymene, m.p. 62°, b.p. 125°/2—3 mm., volatile in 
steam, reduced by SnCI2 to the iW^-compound, m.p. 
76°, which yields (H N 02-SnCl2) pure S-tert.-butyl-p- 
cymene (III), b.p. 226°/729 mm. (III) with CrOCl2 
gives 4-isopropyl-‘3-tert.-biUylbenzaldehyde, b.p. 101°/
2—3 mm., m.p. 43° (semicarbazone, m.p. 222°), 
oxidised by 20% H N 0 3 to 4:-isopropyl-3-tevt.-bulyl- 
benzoic acid, m.p. 187°, which, when distilled with 
NaOEt at 2—3 mm., gives o-isopropyltert.-butyl- 
benzene, b.p. 208°/729 mm. [(M32)2-derivative, 
m.p. 142°, obtained by H N 03 (d 1-5)],' stable to oxid- 
ation by HNOn. PhBuy, Pr^Cl, and A1C13 give 
m-isopropylteTt.-butylbenzene, b.p. 216°/729 mm. 
[(AT0 2)2-dcrivative, m.p. 149°], oxidised by hot 
20% H N 0 3 to w-C(;H4BuY-C02H. ■p-C6H 4Pl*Bu’' 
(obtained from PhPrP, BuyOH, and conc. H 2S 0 4 
at —5°), b.p. 222°/729 mm., with 20% H N 0 3 gives 
2>-CGH4Buy-C0 2H, but is rcsinified by H N 0 3 (d 1-5). 
Menthone does not react with MgBufCl, but pure 
carvone gives a fair yield of 2-melhyl-3-tcrt.-bulijl-n- 
isoproj)enylcyclohexanona (cf. ht.), b.p. 103°/2— 3 
mm. (semicarbazone, m.p. 02°), resinified by Na-EtO H , 
but smoothly hydrogenatod (Ni) to 6-tert.-butylletra- 
hydrocarveol (M e = :l) , b.p. 203—206°/2— 3 mm., 
which by dehydration (ZnCl2) and dehydrogenation 
(S) yields the 2-<eri.-butyl-j)-cymene, b.p. 237°, 
contained in smali, amounts in (II). The (N 02)2- 
derivative, m.p. 141°, obtained from (II), with phen- 
anthraąuinono gives a quinoxaline derivative, m.p.
191—192°, and is thus the 5 : 6-(N 02)2-compound; 
the other, (I), does not react. R. S. C.

T h erm ąl p o ly m erisa tio n  of pure styren e.—See
A., I, 86 .

M ech an ism  of add ition  of h yd rogen  and  
b rom in e to  co-nitrostyrenes and a -n itrostilb en es.
B. R b ic h e r t  (Arch. Pharm., 1936, 274, 505—519).—  
The addition of H 2 to w-nitrostyrenos and a-nitrostil­
benes is greatly influenced by the formation of mol. 
compounds with the solvent (evidenced by batho- 
chromy). C5H 5N  adds to the O of the oci-form, 
acid to the O of the N 0 2-form. The following re- 
actions occur : [a) CHAr:ClN(0H);0 .---C5H 5N  (I) -> 
CHAr:CH-NH(0H):0 • • -C6H 5N  -> 
CH2Ar-CH:NH(OH)2 -> CH2Ar-CH:N-OH (II), the 
C5H 5N then acting as partial poison to the catalystand  
preventing further redućtion to the aminę; (6)
(I) -> -CHAr-CHlNO-OH -> (-CHAr-CH2-NO,)„; c)

C H A r:C H -N 0:0--H 2S 0 4 -> 
CHoAr-CH:N(0H):0 • • -H2S 0 4 -> 

CH2Ar-CH2-N H (0H ):0 • • -H2S 0 4 -> 
CH2Ar-CH2‘NO [= (!)] , further redućtion to the amino 
occurring in presenco of acid, e.g., H 2S 0 4 ; redućtion 
to the amino does not occur in HCl-EtOH, as the HC1 
is destroyed during the first stages of redućtion. 
Reactions (a) and (b) always occur simultancously, 
but to extents which vary according to the conditions.

Redućtion of a-nitrostilbenes proeeeds analogously. 
a-Nitrostilbene and Br at 100° give a dibromide, 
m.p. 119°, which can be crystalliscd from ligroin, but 
loses 2 Br in hot EtOH or COMe, or cold C5H 5N, and 
resists attempts to remove HBr. 3 : 4 : 5 -  
(N 02)3C0H 2-CH:CH-N02 gives (H2-P d -C ; C5H 5N) 
3 : 4 :  5-trimethoxyphanylace!aldoxima, m.p. 82—83°, 
further hydrogenated (P t0 2) in E t0 H -H 2C20 4 at 
50° to mescaline and o!i-(£l-S : 4 : 5-trimethoxyphenyl- 
ethyl)amine (hydrochbride, m.p. 229°). p-Nitro-3 : 4- 
methylenedioxystilbene and H 2-P t 0 2 in A c0H -H 2S 0 4 
give the eorresponding saturated base. R. S. C.

D erivatives of 4-cł/cfohexyld iphenyl. P. R. 
B asfo r d  (J.C.S., 1936, 1780— 1781).—4'-Bromo-4:- 
cyclohezyldiphenyl (I), m.p. 154°, is obtained by the 
interaction of 4-bromodiphenyl and ci/cZohexyl brom­
ide in presenco of A1C13 (6 hr. at 18° followed by 15 
min. at 40°) or by the addition of Br to 4-q/cZohexyl- 
diplienyl (II) in AcOH eontaining NaOAc (10 m in .; 
120°). Oxidation (A e0H -N a2Cr20 7-H 2S 0 4) of (I) 
(90 m in .; 95°) affords p-CGH4Br-C02H, whilst Se 
dehydrogenation (30 min.; 330— 360°) gives p- 
CsH4Ph2. (I) with Br (15 min.; 160° followed by 
15 min.; 200°) yields p-Cr>H 4Br-C6H 4Ph-^' (III). 
‘i'-Bromo-4:-(tribrmnoQ,yc\ohcxyl)diplienyl, m.p. 148°, 
whićh on thermal decomp. at 160— 220° affords (III) 
with loss of HBr, is obtained by the addition of Br 
to (II) (24 h r .; 18°) or to (I) (2 h r .; room temp. 
finished at 50°; Fe catalyst). F . N. W.

S y n th esis  of a lkylated  p o ly cy c lic  arom atic  
hydroearbons. M. L e r e r  (Ann. Office nat. Com- 
bust. liq., 1935, 1 0 , 455— iG4; Chem. Zentr., 1936, 
i, 1422).—In the presenco of alkyl halides, Na reacts 
with otherwise unreactive hydroearbons; the reaction 
is probably between hydrocarbon and N a alkyl. 
An improved prep. of 9 : 10-ditsoamyl-9 : 10-dihydro- 
anthracene from wo-C5H 13lCl, Na, and anthracene is 
described. Bu^Cl, Na, and 2 : 3-C10H6Me2 yield
2 : ‘i-dirnei!iyl-l-\sobutyl-\ : 4-dihydronaphthalene, b.p. 
150°/0-l mm., -\vith a little 2 : S-diinethyl-l : i-diiso- 
butyl-1 : 4-dihydronaphłhalane, b.p. 180°/0-l mm. 
Fluoranthene with N a and Bu^Cl affords 1 : 4-tZtiso- 
butyl-1 : 4:-dihydroJluoranthene, b.p. 160°/cathode-ray 
v a c .; a similar product from chrysene could not be 
distilled. II. N. R.

Induced ox id ation  of r.aphthalene w ith  ascorb ic  
acid  a s  inductor. W. P. J o r issen  (Natuur- 
wetensch. Tijds., 1937, 1 9 , 15— 16).—Solutions of
0-1 g. of C10H 8 and 0-4 g. of ascorbic acid in 40 c.c, of 
COMe2 and 10 c.c. of H 20  contained only oxidation 
products of C10H 8 [CgH 4(C02H)2] after keeping for
2 weeks under acrated conditions. S. C.

[A dditive com ponnd of] so d iu m  [and] naphth- 
alone. I. P reparation  of ad d itive com pounds  
of a lk a li m eta ls  and  polycyclic arom atic  hydro- 
carbons. N. D. S co tt, J. F. W a lk er , and V. L. 
H a n sley  (J. Amer. Chem. Soc., 1936, 58, 2442—  
2444).— C10H 8 and Na react rapidly in Me20  at — 30° 
or, more conveniently, in (•CH2-OMc)2 (I) at —10° to 
30° in N 2 to give the additive compound (II), Cj0H 8Na2 
or C10H8Na2,C10H 8. (I) and (II) reaet slowly at 
room temp. : C,0H 8Na2 - f  2(-CH2-0Me)2 C10H 10 +
2NaOMe +  20M e• CHICH2. Reaction between C10H8
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and Na in Me20  is inhibited by E t20 , and an excess of 
E t20  causes decomp. of any (II) present to C10H 8 and 
Na. (II) could not be isolated; the solvent appears to 
be necessary for its existence. (II) reacts with H 20 ,  
alcohols, and compounds (e.g., C2H2) which form Na  
derivatives (A), forming dihydronaphthalene and
(A). With 0 2, Hg, and CH2PhCl, solutions of (II)
behave as C10H8 +  Na. Me20  and (I) can be usecl 
with other alkali metals and they faeilitate reaction 
between N a and COPh2 or anthracene. Compounds 
similar to (II) can bo prepared from C10H 7Me, Ph2, 
acenaphtliene, and phenanthrene in Me20  (not in 
E t20 ) or (I). H. B.

R ate of d ecom p osition  of te tra lin  p erox id e.
I. T h erm a l d ecom p osition . II . E ffect o f  
quinol. III. E ffect of a n tiox id an ts. T. Y am ada  
(J. Soc. Chem. Ind. Japan, 1936, 39, 450— 452b , 
452—4 5 5 b , 455— 457b ).—I. Decomp. of tetrahydro- 
naphthalene (I) pcroxide (II) [prep. of sample con- 
taining 0-25 mol. of peroxide per mol. of (I) described] 
at 120°, 130°, and 140° is a first-order reaction (cf. B., 
1936,1055) which is interpreted by a chain mechanism.

II. The rate of decomp. of (II) at 130° in presence 
of quinol is const. and independent of the concn. of 
ąuinol. A chain reaction is postulated.

III. <x-C10H,-OH, phloroglucinol, gallic and proto- 
catechuic acids, and o-NH2-C6H4-0H  resemble quinol 
in their effect on the decomp. of (II). J. L. D.

S tero l hydrocarbon , ClgH lc, and  tw o  is o ­
m er id es  th ereof. H . H illem ann  (Ber., 1936, 69,
[B], 2610—2617 ; cf. A., 1933, 1154).—After adeąuate
purification the “ sterol C18H 16 ” (1) of Diels (A., 1933, 
1047 ; 1935, 481) is devoid of fluorescence, which also 
is not shown by synthetic isomeric hydrocarbons; the 
absorption spectrum does not indicate the naturę of 
the causative impurity. The m.p., 130— 131°, as- 
signed by the authors to the picrate (loc. cit.) is con- 
firmed. Treatmcnt of 3-acetylphenanthrene with 
CH2Br-C02Me and Zn in boiling CfiH c and of the 
product with POCl3 affords Me §-3-plienanthrylcroton- 
ate, b.p. 201—205°/0-02 mm., m.p. 56—57°, hydrolyscd 
to ^-'i-phenanthrylcrotonic acid, m.p. 194-5— 196-5°, 
which is hydrogenated (P d-B aS04) to P-3-jj7lenanthryl- 
butyric acid, (II), m.p. 105— 107°. Cyclisation of (II) 
by successive action of S0C12 and A1C13 in P h N 02 
gives li-meihi/l-G : 7-7' : 8 '-naptitliahydrind-l-one (III), 
m.p. 91°, and 3-mcthyl-5 : 6-1' : 2'-naphthahydrind-
1 -one (IV), m.p. 140— 141°. Reduction (Clemmensen) 
of (III) and (IV) gives l'-methyl-3 : 4-, b.p. 172— 
173°/0-05 mm., m.p. 28—29°, and 3'-methyl-2 : 3-, 
m.p. 75—76°, -cyclopentenoplienanthrene, respectively. 
Oxidation of (III) and (IV) by H N 0 3 (d 1-4) affords, 
respectively, 1 :2  : 3 : 4- and 1 : 2 : 4 : 5-C6H 2(C02H)4. 
The identity of the NO-compounds from (I) and 
synthetic 3'-methylc?/cZopentenophenanthrene (loc. cit.) 
is confirmcd. M e $-'6-phenanthroylpropionate has m.p. 
67—70°. H. W.

R eduction  of aro m a tic  n itro-com p ou n d s w ith  
so d iu m  sta n n ite . G. L o c k  and E. B ayer  (Ber., 
1936, 69, [B], 2666—2669).—The aromatic N 0 2- 
compound, if necessary in EtOH, is briskly stirred 
for 2 hr. at 80° with the amount of Na2S n 0 2 solution 
calc. for reduction to the azo-stage. P hN 02 gives 
71% of azoxybenzene (I) and 21% of N H 2Ph or under

more drastic conditions 52% of NH„Ph and a very 
difficultly separable mixture of much (I) and little 
PhN2Ph. o-C6H4Me-N02 yields 9 % of o-CGH4Me\NH2
(II) and 87% of oo'-azoxytoluene (III), the proportion 
of (II) at the expense of (III) being incrcased if the 
conditions are more drastic. m-CGH 4Me-N02 is 
smoothly reduced to mra'-azoxytoluene without 
appreciable amounts of other reduction produets. 
2>-C6H4Me-N02 givcs about 15% of j>-CbH4Mc-NH2 
and a difficultly separable mixture of azoxy- and 
azo-compounds; o-C6H4C1*N02 behaves similarly. m- 
CfiH4Cl-N02 yields ?n-C6H 4Cl-N2-CfiH 4Cl-m' and m- 
NOg-CgH^SOjNa gives the corresponding azo-com- 
pound. 25-C0H4C1-N0 2 alfords 17% of ^-C6H4C1-NH2 
and j)^'-dichloroazoxybenzene. Contrary to W itt, 
therefore, reduction of N 0 2-compounds by Na2S n 0 2 
is not a generał method for the prep. of azo-derivatives.

H. W.
D ecom p osition  of sa lts  of th iocarb am ic acid . 

M ech an ism  of form ation  of d iarylth iocarb -  
a m id es. N. S. D ro zdov  (J. Gen. Chem. Russ., 
1936, 6 ,1368— 1374).— (NHPh-CS2)2Cu in H20  at 100° 
yields PhCNS (I), CS(NHPh)2 (II), and CuS. In  
presence of excess of Cu" CO(NHPh)2 is also obtained, 
whilst in presence of (NH4)2C03 the produets are (II) 
and N l i2-CS-NHPh (III), and when both excess of 
Cu" and (NH4)2C03are present (I) and (III) are formed. 
(NHPh-CS2)2Pb and (NH4)2C03 in H 20  at 100° yield
(II) and (III). N H 2P1i, CS2, and aq. NaOH yield 
exclusively (II) at 75°, (I) and (II) at 20—35°, and
(II) and NHPh*CS2Na (IV) at 5— 10°. The mechan­
ism of the reactions is : 2NH 2Ph - f  2CS2 +  2NaOH  
-> 2(IV) +  2H20  : (IV) (I) +  N aS H ; (IV) +
NaSH -> Na.CS, +  N H 2P h ; N II2Ph +  (I) -> ( I I ) ;

NHoPh +  CŚ2-> NHPh-CS2H ,N H ,Ph -> (I) +
NH 2Ph +  H 0S (II) +  H„S; NHPh-CS,NH4 ->

(III) +  H 2S. “ “ " R. T.

A ction  of ph en ylcarb im id e on a -g lycols and  
a-ox id es. K. A. K r a s u s k i  and M. Mo v su m -Za d e  
(J. Gen. Chem. Russ., 1936, 6 , 1203— 1207).—  
PhNCO (I) and (CH2-OH)2 (15 hr. at 100°) yield  
exclusively the diphenylurethane. (I) and 
OH-CH2-CMe2-OH in E t20  (100°; 40 hr.) afford 
CO(NHPh)2 and isobutylene glycol diphenylcarbamate, 
m.p. 140-5°, whilst pinacone yields analogously the 
diphenylcarbamate, m.p. 215°. (CH2)20  and (I) (100°; 
18 hr.) yield Ph3 isocyanurate, whilst trimethylethylene 
oxide does not react after 30 hr. at 100°. R. T.

A ction  of iod ine tr ich lor id e  on acetan ilid e.
E. Cle pa z  (Atti R. Ist. Veneto Sci., 1934— 1935, 94, 
555—562; Chem. Zentr., 1936, i, 1411— 1412).—  
KC1,IC13 in cold CHC13 reacts with NHPhAc to yield  
'N-dichloroiodacetanilide, NPhAcICl2, m.p. 127° (de­
comp.), which yields p-CGH4Cl\NHAc, m.p. 174°, with  
H 20 , dii. alkali, or when heated. H N 0 3 aSords
4-chloro-2-nitro-, m.p. 101°, and 4-nitro-acetanilide, 
m.p. 214°. H. N. R.

R earran gem en t of Ar-ch loroacetan ilide in  p r e s­
ence of rad ioactive h yd roch loric  acid .—See A.,
I, 87.

E lectroch em ica l red u ction  of A7-n itro so m eth y l-  
an ilin e .— See A., I, 91.
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A ction  of sod iu m  n itr ite  on p -n itrod im eth y l-  
an ilin e in  h yd rob rom ic acid . G. J. G. Milton  
and T. H. R eade  (J.C.S., 1936, 1749—1750).—  
p -N 0 2-C6H4-NMe2 and N aN 02 (4 mols.) in >4A'-HBr 
afc 0° give 2-bromo-4:-nitrodimethylaniline hydrobromide 
perbromide, m.p. 157°, converted by hot aq. EtOH into
2-bromo-i-nilrodimethylaniline, m.p. 74°. This with
N aN 02 (3 mols.) in HC1 at 0° gives 2-bromoA-nitro- 
phenyhnethylnilrosoamine, m.p. 95°, hydrolysed by hot 
conc. HCI to 2-bromo-i-nilroi7iethyianiline, m.p. 115°, 
which with warin conc. H N 03 gives 2-bromoA : 6-di- 
nitrophenylnitroamine, m.p. 126°, converted by hot 
PhOH into 4 : 6 :  2-(N 02)2C„H2BrNHM e. The limit- 
ing [Br] for brominating action of H N 02-H B r mix- 
tures is 0-003 g.-mol. per litre as judged by formation 
of NPhMe3Br3 ; it is decreased by addition of NaBr. 
NPhMe,Br, in 11,0 slowly gives the m-Br-compound, 
Br, and B r03'. R. S. C.

2 : 4 : 6-Trichloro-??i-toluidm e and so m e de- 
riva tives. E. B u reś and M. T rpiśoyska (Ćasopis 
ćeskoslov. Lek., 1935, 15, 179— 186; Chem. Zcntr., 
1936, i, 1209).—Chlorination of acet-m-toluidide in 
AcOH affords 2 : 4 :  6 -trichloroacet-m-toluidide, m.p. 
192°, hydrolysed (NaOH) to 2 : 4 : 6-trichloro-m- 
toluidine, m.p. 85° (Bz, m.p. 218°, and Ac derivative, 
m.p. 81— 82°). 2 : 4 :  6-Trichloro-, m.p. 38°, and 
2 : 3 : 4 :  6-tetrachloro-, m.p. 91-5—92°, -toluene are 
prepared from the appropriate amines by the diazo- 
reaction; on nitration they yield 2 : 4 :  6-trichloro-
3-nitrotoluene, m.p. 50°, and 2 : 3 : 4 :  6-tetrachloro-
5-nitrotoluene, m.p. 148— 150°, respcctively. 2 : 4 : 6 -  
Trichlaro-3-bromo-, m.p. 85°, and -2-iodo-, m.p. 63°, 
-toluene are obtained from the appropriate diazonium 
salts, Cu-bronze, and KBr or K I. H. N . R.

N uclear allcylation of arom atic  b a ses . III. 
A ction  of m eth y l a lcohol on th e  hydroch lorides  
of a- and 3-naphthylam inę. D. H. H ey  and E. R. B. 
J ackson (J.C.S., 1936, 1783— 1788; cf. A., 1934, 764). 
—Nuclear alkylation occurs more readily with p- than  
with a-C10H 7-NH2, but the products are mainly 
phenolic, owing to ready fission of the C-N linking. 
a-C10H 6-NH2,HCl with 3 mols. of MeOH at 240—250° 
gives mainly a-G\0H 7-OH and tar, but at 220° also 
some a-Ci0H 7'NMe2; with 4 mols. at 230—250° much 
a-C10H 7-ÓH, some 2 : l-C 10H 6Me-OH, <x-C10H 7-NH2, 
a-C10H 7‘NHMe, and a-C10H 7'OMe, and less tar are 
formed. (3-C10H 7*NH„,HCl with 3 mols. of MeOH at 
200—220° gives P-C10H 7-NMe2, NH(C10H 7-[3)2,
fi-C10H 7-OH, {3-C10H 7*OMe, 3 : 4 : 6 : 7- and less 
2 : 3 : 6 :  7-dibenzacridine; with 4 mols. at 240—250° 
mainly 1 : 2-C10H f;Mc-OH and NH 2Me are obtained 
with less of the other products (no P-C10H 7*OH). In  
an attempt to circumvent the very ready hydrolysis 
of the a-base, a-C10H 7-NMe2,HCl (I) and MeOH were 
heated at 230—250°, but the main reaction was
(I) -> C10H 6Me-NHMe +  MeCl-> C10H GMe-OH +  
N H 2Me. This is in line with the formation of NH2Me 
and not NHMe2 in the above experiments. I t  is 
highly probablo that hydrolysis pi‘ccedes methylation. 
The benzacridines are formed by condensation of 
f3-C,0H 7-NH2 and 1 : 2-C10H 6MeR (R =  N H 2 or OH), 
the 1-position of the former taking part in preference 
to the 3-position. R. S. C.

N itration  of p h thalonaph thylim ides and the  
facile  p rep aration  of 8-n itro-a-naphthylam ine.
H . H. H odgson and  J. H . Crook (J.C.S., 1936, 
1844— 1848).—N itration  of <x-C10H 7-N(CO)2C6H4-o 
occurs exclusively in  the  C10H 7 nucleus, 60% in the  
8-, 28% in  th e  5-, and  5% in  th e  4-position. These 
proportions are b u t little  affected by substitu tion  of 
the  acyl group. 8 : 1-NO2*Cj0H„*NH3 is probably 
co-ordinated t h u s : 0 2N <-N H 2. Phthalo-P-
naphthylim ide gives m ainly 8 : 2 -  and 5 : 2 -  
NO2-C10H 6-NH2 [pterate, m.p. 208° (decomp.)]. The 
simpler diacyl derivatives are hydrolysed during 
n itration . The following are p re p a re d : phthalo- 
a-naphthylim ide, m.p. 185° (lit. 180— 181°); 3-, m.p. 
225°, and 4,-nitro-, m .p. 212°, 3-chloro-, m .p. 191-5°,
3 : 4-, m.p. 170°, and  3 : 6-dichloro-, m .p. 217°, and 
tetrachloro-phtkalo-cc-naphthylimide, m.p. 244°; suc- 
cin-a.-, m.p. 153°, and  -$-naphthylimide, m.p. 218°; 
NN-efo‘óewz-, m .p. 198°, and  -di-m-nitrobenzenesulphon-
a.-naphthalide, m .p. 252°; malein-a-naphthylamic acid, 
m.p. 150°; 8-nitro-a-Miphihylamine picrate, m .p. 181°; 
m-nitrobenzenesulphon-, m .p. 200° (Na  salt, + a;H 20 , 
m .p. 190—200°, and  anhyd., m.p. 265°), and di-m- 
nitrobenzenesulphon-8-nitro-ct-naphthalide, m .p. 198—  
199°; malein-8-nitro-a.-naphthylamic acid, m .p. 198° 
(decomp.). R . S. C.

A cylation  of arom atic  am in osu lp h on ic ac id s.
N . N. V okoschcov and A. I. T ito v  (J. Gen. Chem. 
Russ., 1936, 6 , 1298— 1305).—The velocity of acyl­
ation of aminosulphonic acids by boiling AcOH "or 
H C 02H  is smali, owing to the Iow concn. of substrates 
in solution. Addition of NaOAe inereases the solu- 
bility of 1 : 6 -  or 1 : 7-NH2-C10H 6-SO3H  (I), and 
raises the b.p. of the mixture, thus giving a max. 
yield of 75% of acetylated product in presenco of
2-5 mols. of NaOAe per mol. of (I). Further addition
of NaOAe to 4-5 mols. lowers the yield, as a result of 
salting-out of the Na salt of (I), but as more NaOAe is 
added the yields again rise, owing to the higher b.p., 
and to removal of the Na salt of the Ac derivative 
from the sphere of reaction by the salting-out action 
of the excess of Na ions. The efficacy of different 
cations in the reaction varies with the solubility of 
the salts formed, in the order K  >  Na >  Mg >  Zn, 
both for acetylation and formylation. R. T.

E lim in ation  of h a logen  d u rin g  th e  n itration  of 
halogen on ap h th ylam in es. H . H . H o d g so n  and 
R. L. E lliott  (J.C.S., 1936,1762— 1764).—Electronic 
considerations applied to a static Erlenmeyer formuła 
explain differences in basicity and mode of nitration 
of halogenonaphthylenediamines. 3-Chloro-2-nitro-l- 
acetnaphthalide and SnCl2 in HCl-EtOH give 3- 
chloro-l-N-aceiyl-l : 2-naphlhylenediamine, m.p. 161° 
(stannichloride); this with Ac20  in 20% AcOH gives 
the NN'-/1c2 compound, m.p. 317-5°, from which Cl is 
eliminated by cold H N 0 3 (d 1-42) with formation of
3-nitro-T$N'-diacelylnaphthyle7iediamine, m.p, 303°. 3- 
Chloro-1 :2 -naphthylenediamine, m.p. 136° (dihydro- 
chloride), is obtained from 2 : 3 :  l-NO 2-C]0H 5Cl-NH2 
and SnCl2. 4-Chloro-, -bromo-, or -iodo-1 : 2 - 
naphthylenediamine with conc. H N 0 3-A c0 H  at 90° 
gives 4:-nitro-2-~N-acetyl-\ : 2-naphłhylenediamine, m .p. 
245°, also obtained from the 4-halogeno-2-A7-acetyl- 
naphthylenediamines and warm aq. H N 0 3. The 2-
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halogeno-1 -.W-acetyl-l : 4-diamines similarly lose the 
halogen when nitrated, giving 2-nitro-l-Hf-acetyl-l : 4- 
naphthylenediamine, m.p. .164° [corresponding Ac2 
compound, m.p. 310-5° (cf. lit.)]. 4 : l-NO^CjęH^NHa 
and SnCI2 give 1 : 4-C10H 6(NH2)2 [Ac2 derivative, m.p. 
319° (lit.” 303—304°)]. 4 : l -N 0 2-CinH 6-NHAc gives 
~N-aeetijl-l : i-naphthylenediamine, unstable (stanni■ 
chloride). R. S. C.

N ew  typ e of con d en sation  of organ ie  co m -  
pou n d s b y  m ea n s of a lk a li m e ta ls . A m id ę  
con d en sation . G. V. T sgh elin ok v  and E. D. 
O setrova  (J. Gen. Chem. Russ., 193G, 6 , 1267—  
1277).—N a and NPh2Ac in C0H n (3 hr. at the b.p.) 
yield aceloacetdiphmylamide (I), m.p. 86— 87° : 
ŃPh,Ac +  CH2Na-CO-NP)i„ ->  
NPh2-CMe(ONa)-CH„-CO-NPh2 ^  (I) +  NaNPh2 

ONa-CMe:CH-CO-NPh2 +  NH Ph2. Na, N Ph2Ac, 
and COPhMe in Et,O  or C6H 6 yield COMe*CH,Bz.

R. T.
c is -tra n s-Iso m er ic  s tilb en es . III. S tereo -  

c h em istry  of R . P sc h o r r ’s  phenantbrene syn -  
th e s is . P. R ttgg li and A. Stacje (Helv. Chim. Acta, 
1936, 19, 1288— 1291).—The Pschorr synthesis of 
phenanthrene (I) depends on the cis relation of tho 
two Ph groups. o-N 02,CBH 4,C:CPh and H 2-N i in aq. 
EtOH givcs c.\s,-2-aminostilbene, an oil, which yields 
(Pschorr) 34% of (I). Ordinary o-aminostilbeno 
compounds aro trans and give no derivatives of (I). 
C8H 4R-CH:CPh-C02H (R =  N 0 2 or N H 2) are cis(Ph)- 
compounds by repulsion of the Ph and C02H, which 
accounts for the success of the ordinary Pschorr 
synthesis. R. S. C.

F lav in  sy n th es is . C rysta llin e in term ed iate  
p rod u ets. P. K arrer  and H. Me er w ein  (Helv. 
Chem. Acta, 1936, 19, 1190—1191).—Hydrogenation 
(Ni; 70—90°; 20 atm.) of crude 2-Z-arabityl- or 2i-efc 
ribityl-am ino-4: 5-dimethylazobenzeno gives 50—  
55% yields of N-l-arabityl-, m.p. 13S° (uncorr.), and 
N -d-ribitylA  : 5-dimcthylphenyleńediamine, m.p. 128° 
(uncorr.), [cs]D —17-7°. R. S. C.

S p ec ia l tran sform ation  of so m e phenylhydi'- 
oxy lam in e d er iv a tiv es . E. J o l l e s  (Gazzetta, 1936, 
6 6 , 717—723).—Afurther study of tho intorconversiori 
of substituted succin- and malein-imides (cf. A., 1936, 
459). Maleic anhydride and N IlPh-N H , in boiling 
AcOH yield inaleinphenylhydrazide, now m.p, 265°,' 
or, on prolongod boiling in aq. AcOH, phenylhydrazino- 
succinphenylhydrazide, . m.p. 246°. Malein-ji-chloro- 
phenyl-, m.p. 28S°, and -(3-naphlhyl-hydrazidu, m.p. 
269—270°, aro prepared. Maleinanil and NHPłrOH  
in boiling C5H 5Ń  form p1ienylhydroxylaminosiiccinanil, 
m.p. 1S9°; on prolonged heating of reactants or of 
product in C5II5N, anilinomaUinanil, m.p. 238°, is
ol)tained. Sunilarly phcnylhydroxylaminosuccin-^>- 
lolylimide, m.p. 190°,: gives rise to anilinomąleinTp- 
tolylitnide, m.p. 215— 217°. Citraconanil forms a- 
plienylhydroxylamino-a.'-vietliylsuccinanil, m.p. 175°, 
which does not loso H 20 , ovcn in presenee of ZnCl2. 
a - Phenylhijdrazino - a' - melhylsuccin - a - nuph thylmiide, 
m.p. 175°, behaves similarly. Citraconphenylhydr- 
azide with NHPh-OH yields a-phcnylhydrazino 
vietkylsuccinphcnylhydrazide, m.p. 191°. E . W. W.

P rep aration  of th y m o l fro m  m -creso l. IV. 
A ctio n s of phosphoric  acid , z inc ch lorid e , and

acetic  ac id -su lp h u r ic  acid  on m -to ly l tsopropyl 
eth er. K. O no and M: I n o to  (J. Soc. Chem. Ind. 
Japan, 1936, 39, 361b ).—m-C0H 4Me‘OPr^ (I) -with 
H 3P 0 4 (d 1-75) at 120— 130° affords m-cresol and
4- and 6-wopropyl-m-tolyl Pr'3 ether, but is largely 
unchanged. (I) with ZnCl2 at 200° is almost un- 
ehanged, as it  is with NiederFs reagent (cf. A., 1931, 
838; 1932,510) at 100° or when boiled. J. L. D.

S y n th esis  of d u lc in  b y  th e  C urtius reaction .
P. P. T. Sah and K. S. Chang (Bor., 1936, 69, [B], 
2762—2764).— p-0Et'C6H 4-C02E t and N2H4,H20  in 
boiling H 20  yield p-ethoxybenzhydrazide, m.p. 126— 
127° (benzaldehydem.p. 198— 199°, and acelophenoTie-, 
m.p. 153— 154°, -'p-ethoxybenzoylhydrążone), converted 
by N aN 02 and HC1 into p -ethoxybenzazidc which passes 
when boiled in CGH 6 and then treated with EtO H - 
N H 3 into ^-ethoxyphonylcarbamide (dulcin), m.p. 
160—161°. Similarly ^-0M e,C()H 4-C02E t is trańs- 
formed successively into Tp-methoxybenzhydrazide, m.p. 
135— 136°, p -methoxybenzazide, and -ę-anisylcarbamide, 
m.p. 164—165°. H. W.

K in etics of reaction  b etw een  a lly l brom id e and  
so d iu m  phenoxide in  d isso c ia tin g  so lv e n ts .—See 
A., I, 87.

E xch an ge reaction s of h eavy  w a ter  w ith  
organ ie  com p ou n d s. I. P h en o l, acetan ilid e , 
and th e  form ate  ion .— See A.; I, 87.

O xidation  of sa fro le  and  jsosafrole b y  se len iu m  
d iox id e . P . WiERZCHOWSia (Rocz. Chem., 1930, 
16, 451—458).—Safrole is heated with S e0 2 in 
EtOH (3 hr. at the b.p.), the product is filtered from 
pptd. Se, EtOH is removed at 100°, and tho residue is 
extractcd with E t20 . The following substances wero 
identified in the ex tra ct: piperonylacraldehydc (I), 
a- and fS-ketodihydrosafrolo, and l'-ethoxysafrolo. 
isoSafrole (II) and S e0 2 yield (I) and a-piperonyl- 
propane ay-oxide, m.p. 39— 40°. (II) and So02 in  
xyleno (1 hr. a t the b.p.) afford a selenide, C10H 3O„Se, 
m.p, 122°. R .T .

isoE u gen o l and  it s  p o ly m erid es. I. E. 
PdXEDDir and (Śigna.) A. R a ttu  (Gazzetta, 1936, 
6 6 , 700—710).-—isoEugenol Me, E t, and Pr“ ethers 
are polymerised by FeCl3 (cf. A., 1913, i, 460) to the 
corresponding dnsoeugenol diethers (óf. A., 1912, i, 
185), all of which form Brr derivatives (cf. A., 1912, i, 
255). Bromodnsoeugenól Pra2 ether has m.p. 70°. 
Diisoeugęnol Me2 ether (I) is oxidised by Cr03 to a 
substance, m.p. 154°, and to tetramethoxyanthraquin‘ 
one (cf. A., 1931, 954); th isis, however, not cónsidered 
to indieate an anthracene strueture iri (I). isoEugeriol 
Pr“ ether with H N 0 2 yields dioximinodihydro\so- 
eugcMol Pr* etherperoxide, m.p. 76°, eonverted by KOH  
into an oxazolone oxińie (?), C13H 1G0 4N2, m.p. 142°, and 
reduced (Sn-HCl) to a 1 :2 : 5-óxadiazole, Ć13H 180 3N 2, 
m.p. 72°. E. W. W. “

A nthracene and  cyclobutane stru ctu res for  
p o lym erid es of d iisoeu gen o l. E. P u x e d d u  (Gaz­
zetta, 1936, 6 6 , 710—717).—-Theoretical; the cydo- 
butane is proferred to the anthracene strueture (cf. A., 
1931,'954). E. W. W.

W andering of h a logen  a to m s in  carbon  ch a in s  
and r in g s . II. H alogen  w an d erin g  in  th e
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additive produets of a -h a logen o-eth ers and  
olefines. C. D. N enitzesctt and V. P rzemetzki 
(Ber., 1936, 69, [5], 2706— 2707).—cyctoHexcne and 
CH2Cl-OMe in CS2 containing ZnCl2 at 0° yield 2- 
chloro-\-methoxymethylcyc\ohexane, b.p. 88— 91°/17 
mm., converted by A1C13 in CcH 0 at 60— 65° into 4- 
phenyl-1 -methoxymcikylcyclohexane, b.p. 118— 120°/2 
mm., which is dehydrogenated by P t at about 310° 
and then oxidised to 2)-CcH4Ph'C0 2H. Wandering is 
therefore not a sp. effect of CO or CÓ2H, but due to a 
generał repelling action of 0  of any function.

H . W.
M esitylene d er iv a tiv es . F orm ation  of an  eth er  

fro m  ch lorid e [& i-chloro-derivatives] and  m eth y l  
a lcoh o l. W. T. N auta  and J. W. D ie n s k e  (Rec. 
trav. chim., 1936, 55, 1000— 1006).—Me or CH2C1 in 
the 2, 4, and 6 positions of CH2PhCl. inereases the 
conductivity in hquid S 0 2 and causes unusual re- 
actm ty . Mesitylene, aq. CH20  (1 mol.), and HC1 gas 
at 65° give 2 : 4 :  6 -trimethylbenzyl chloride (I) m.p. 
37°, b.p. 114— 115°/10 mm., (j. in S 0 2 at —10° 0-013 
(CH2PhCl 0-0013; CPh3Cl 7-7), and 2 : 4 -di(chloro- 
methyl)mesilylene (II), m.p. 105°; 2 mols. of GH20  
lead to much (n ), and a little (i). (I) immediately
ppts. AgCl from A gN 03- E t 0 H ; with AgOAc in 
AcOH at 100° it affords 2 : 4 : 6-trimethylbenzyl acetate
(III), b.p. 136— 137°/15 mm., hydrolysed by hot
15% aq. KOH to the alcohol, m.p. 88— 89°; with hot 
iV-KOH-MeOH or -EtO H  it gives 2 : 4 :  6-trimethyl­
benzyl M e (IV), b.p. 109— 110°/15 mm., and Et ether, 
b.p. 114— 115°/14 mm., respectively. (III) and 2% 
HCl-MeOH give much (IV) and somo (I). (IV) and 
.V-HCl-MeOH slowly give (I). (I) itself slowly reacts
with hot MeOH. CH2Ph-OAc and HCl-MeOH give 
some CH2PhCl, but no CH2Ph-0Me. (II) and 
AgOAc afford similarly 2 : 4-diacetoxymethyl-, m.p. 
91— 92°, and -di(kydroxy/nethyl)-?nesitylene, m.p. 
188— 189°. (II) and iY-KOH~MeOH or -E tO H  give 
2 :4 -dimethoxy-, m.p. 67-5—68-5°, and -dielhoxy- 
mesitylene, m.p. 57—58°, respectively. R. S. C.

cfs-c i/c io -H exan ed io l fro m  cycIohexene oxide.
R. O r ie g e e  and H. Stanger (Ber., 1936, 69, [i?]; 
2753—2757).—The mono--p-tolueńesulphonate of trans- 
cyc\ohexane-l : 2-diol (I), m.p. 96—96-4°, is obtained 
in 90% yield from c7/cZohexene oxide (II) and p- 
CaH 4Me-S03H  in anhyd. E t20 . I t  is also obtained 
(37% yield) accompanied by the corresponding acetate 
by addition of 30% H 20 2 to cyclohexene (III) and 
5̂-C6H4Me*S0 3H in AcOH, in 48% yield accompanied 

by trans-c?/cZohexan ediol (III) by gradual addition 
of H 20 2-E t20  to (H i) and y>-Cr,H4Me-S03H and from
(IV) and p-CBH4iMe-S02Cl in C5II5N. (I li)  and 2 : 5- 
C6H3C12-S08H in AcOH containing A c02H  afford 
trans-oyclo7ie.Ta?ie-l : 2-diol 2 ' : 5'-dichlorobenzenesul- 
phonate, m.p. 134° (corr.; decomp.j [acetate, m.p. 
170° (corr.; decomp.)].1 (II) and an excess of 
CC17i-C02H  in anhyd. E t20  give trans- cjclohexane- 
1 : 2-diol monotrichloroacetate, m.p. 76—77° (corr.). 
trans- oycloHexa?ie-1 :2 -diol di-j>-loluencsulphonate, m .p. 
109° (corr.), from (I) and j}-CfiII1Me-S02Cl in C5H 5N, 
is remarkably stable to acid and alkali. cis-ćyclo- 
Hezane-1 : 2-diol di-i>-ioluenasulphoruitc, m.p. 128-5—  
129-5°, could not be partly hydrolysed. Treatment of 
(I) with KOAc in boiling MeOH yields CGH4Me-S03K,

(II), and a fraction of b.p. 118— 120°/12 mm., which 
gives (IV) when hydrolysed; the first stage in the 
change appears to be the formation of (H), sińce a 
similar product is derived from (II), KOAc, AcOH, 
and EtOH, trans-cyclo//ex««e-i : 2-diol acetate p- 
toluenesulphonate, m.p. 78—79°, from (I) and Ac20  
containing a little conc. H 2S 0 4, is transformed by 
KOAc in boiling EtOH with subsequent hydrolysis 
into cis-c7/c/oliexane-l : 2-diol, m.p. 96—9S° (yield 
68%). Better yields (89%) are obtained in boiling 
AcOH. With AcOH alone the change is unimol.

H. W.
7-D ehydrocholesterol. F. Sghenck , K. Buch- 

holz , and O. W ie s e  (Ber., 1936, 69, [B], 2696—  
2705).—The differences in the recorded m.p. of 7- 
dehydrocholesterol (I) are attributed to the presence 
of solvent of crystallisation. After separation from 
MeOH and desiccation at room temp. (I) has m.p. 
143— 144°, whereas if dried at 100°/vac. ■ or erys- 
talhsed from EtOAc it has m.p. 149° after softening at 
148°. 7-Dehydrocholesteryl acetate (II) unites slowly 
with maleic anhydride in boiling xylene to the adduct, 
933H 480 5, m.p. 178°. Exposure to sunhght of' 
(i) in EtOH containing eosin leads to “ 7-dehydró- 
cholesterolpinacol ” (III), C^HgfjOo.l-SH^O, m.p. 196—  
197° (decomp.), converted by Ac20  iń C5H 6N  into 
the corresponding diacetate, m.p. 201—202° (decomp.), 
[a]^ -1 6 1 -2 ° in CHC13, also obtained by insolation of 
(II). (III) is decomposed when heated above its

CH-C8H I7

OH-

CH2 

H C CH
(IV.)

m.p. or boiled with Ac20  and then hydrolysed into 
norsterol (IV), m.p. 111°, [<x]g* + 106° in CHC13 [3 :5- 
dinitrobenzoate, m.p. 207° (decomp.), [a]„ -2 -5 °  in 
CHC13]. Insolation of (I) in presence of eosin and 0 2 
gives7-dehydrocholesterolperoxide, C27H 140 3, m.p. 152°" 
Md +6-55° in CHC13, reduced by Zn dust in K O H -

CH., C U -C JL,

Me ę il., CMe

OH-CH

II2C I CH CH

ę^Y\V•CH CH \  CH
\'f \  >

CH2 CE 
(V.)

Me 
II2C 1: ,

•yCH2

■j/f 
CH, xa

!H,

/v H 2
(VII.),

EtOH to a cholestenetriol, C27H460 3, m.p. 211° 
(decomp.). (I) is reduced by N a and abs. EtOH  
to y-cholestenol (V), m.p. 122— 123°, [a]D —13-5° 
[acetale (VI), m.p. 118— 119°, [a]D ± 0 ° ;  beńzoate, 
m.p. 157— 158° becoming elear at 176°, [«]“ -|-7-14° 
in CHC13]. (V) is transformed by B z 0 2H  in CHC13 
into cholestane-3 : 7 : 8 -triol, m.p. 192°, converted by  
Ac20  and C5H 5N  into the diacetate, m.p. 164— 165°.
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Contact of (VI) with P t in cold E t0 A c-E t20  causes 
isomerisation to a-choleslenyl acetale, m.p. 77—78°, 
[a]£ +9-46° in CHC13, also obtained by hydrogenation 
(Pd sponge in EtOAc) of (I I ); it is hydrolysed to  
a-choleslenol (VII), m.p. 119— 120°, [a]‘£ +20-36°

H 2C

ś
Me

CH-C8H 17

Nę i

CII, CH‘CrH

Me
?h 2

-CH
H 0C ■a

8 17

« 2
1H

\3Ł
(IX.)

OII-ĆH CH CH 

N CH, \ h ,
(XII.)

in CHC1, [benzoale (VIII), m.p. about 140° after becom- 
ing cloudy at about 115°, [a]j,° +8-53° in CHC13], 
(VIII) is isomerised by HC1 in CHC13 to $-cholestenyl 
benzoate, m.p. 168°, [a]„2 +32-54° in CHC13, whence 
(3-cholestenol (IX), m.p. 130— 131°, [>]£> + 3 4 ° in CHC13 
[acetale (X), m.p. 91—92°]. Hydrogenation (Pt 
sponge in E t0 A c-E t20 ) of (X) yields cholestanyl 
acetate. 7-Dehydrocholesteryl benzoate is trans- 
formed by HC1 in CHC13 at 0° into dehydrocholesteryl 
-Bo benzoate (XI), m.p. 149—150°, [oc]^1 —115-1° in 
CHClo, hydrolysed by ICOH in M e0H -E t20  to de- 
hydrocholeslerol-Ba (XII), m.p. 117—118°, [ag* —145-5° 
in CHC13 (acetale, m.p. 86— 87°, [a]?,1 —114-5° in 
CtICl3). (XI) and maleic anhydride in boiling C6H 6 
give the addiici, C38H 500 5, m.p. 242—243°, [a]„ —17° 
in CHC13. (I) appears to be isomerised by finely 
divided Ni to  singly unsaturated ketones reduced by 
N a and EtOH to cholestenols. H. W.

F orm ation  of an  iso m er id e  of n eoerg o stero l by  
p y ro ly sis  of ergop inacone. Y. U rtjshibara and 
T. Ando  (Buli. Chem. Soc. Japan, 1936, 11, 757—  
758).—Thermal decomp. of ergopinacone affords a mix- 
ture of neoergosterol and an isomeride, isoneoergosterol, 
m.p. 138— 139° (acetale, m.p. 108— 109°). J . D. R.

2-N aphth.oates and  anth raq u in on e-2-carb oxyl- 
ates of vitam in-7> an d  other s te r o ls . M. Sura  
(Sci. Papers Inst. Phys. Chem. Res. Tokyo, 1936, 
30, 252— 257).—By treatment of a hot C5H 5N  śolu- 
tion with 2-C10H 7-COCl in C6H 6 or anthraquinone-2- 
carbosyl chloride alone or in C6H6 2-naphthoates and 
anthraquinone-2-carboxylales, respectively, of the fol- 
lowing are obtained : cholesterol, m.p. 168°, 170° 
(clears at 250°), [a] 0, sitosterol, m.p. 190°, 189°, [a] °̂ 
+ 2-5°, —1-3° in CHC13, and ergosterol (I), m.p. 175°, 
195— 200°. Calciferol 2-naphthoale, m.p. 132°, [a]“  
+  149-97° in CHC13, obtained from irradiated (I), gives 
pure calciferol by KOH-MeOH in C02. R. S. C.

E n rich m en t of vitam in-Z) fro m  tu n n y-liver  o il.
—See A., III, 79.

S tero ls . A  p h ytostero l. E. B ukeś and S. 
L isieoya  (Rep. III  Congr. Slav. Pharm., 1934, 213—  
220).—Repeated hydrolysis of the oil of the seeds 
of the black henbane (Hyoscyamus niger, L.) and ex- 
traction with E t20  gave a phytosterol (I), C28H480 ,H 20 , 
m.p. 119— 120°, eharacterised by the Salkowski re­
action and [« ©  
m.p. 124°, [aft0 
123— 124°], converted by PC15 into a mixture of Clr

-29-4° in CHC13 [acetate (II), 
-26-5° in CHC13 ; benzoate, m.p.

and C/2-compounds. The I val. of (I) was 118-6 
corresponding with two ethylenic linkings, whilst 
(II) with Br gave a Z?r-derivative. Reduction of 
(I) with H 2 (Ladenburg) gave the //„-compound, I 
val, 52-68, no longer giving the Salkowski reaction and 
slowly absorbing Br. P . R.

R ap h an osterol and  so m e of its  d erivatives. 
E. B u re5 and E. S e d la r  (Rep. III  Congr. Slav. 
Pharm., 1934, 221—227).—Repeated hydrolysis and 
extraction of the oil of the seeds of the wild radish 
(Raphanus raphanistrum, L.) gave a phytosterol, 
raphanosterol (I), C27H 54*0H, m.p. 136°, [a]|° —32-19 
in CHC13 [acetate, m.p. 125°, and benzoate, m.p. 139°, 
both converted by Cl2 in CHC13 into the corresponding 
C/2-compounds, m.p. 160° and 124°, respeetively]. 
(I) and PC15 gave the chloride, m.p. 103°, converted 
by Cl2 in CHC13 into the CZ2-compound, m.p. 113°, 
and reduction of (I) with N a and C5H u -OH gave a 
/ / 2-derivative, m.p. 155°. The OH is therefore alco- 
holic and (I) contains one ethylenic linking.

E. R.
C Estriolglycuronide.—See A., III, 74.
K in etics of th erm a l c is - tr a n s  iso m er isa tio n . 

V I. [p-C yanostyrene].—See A., I, 86 .
T en acity  of organ ie  ra d ica ls  and  reactiv ity . 

III. H y d ro ly sis  of e s te r s  and  red u ction  of 
n itro -com p ou n d s. K. K j n d l e r  [with K. G. E l-  
ł i n g e r ,  W. E u r s t ,  and H. S c h m id t]  (Ber., 1936, 
69, [Z?], 2792— 2810).—The rate of hydrolysis of 
esters, R-C02Et, and of addition of H 2S to nitriles, 
R-CN, inereases as the firmness of the union of R to 
•C02E t or -CN diminishes. Further, compounds 
R -N 02 are reduced more rapidly by TiCl3 as the 
tenacity of R declines. Experimentally, the first 
and third methods are the most aceurate. A generał 
parallelism is observcd in the data given by the three 
methods, but exact mathematical agreement is neither 
expected nor attained. The tenacity of alkyl radicals- 
inereases markedly from Me to Pr“ and then slowly.. 
n-Alkyls are more loosely attached than those with 
branched chains. The unsaturated oleić residue 
is more firmly united than the saturated stearic- 
group. ^;-Substituted aryls ^vith negative substitu- 
ents eling more loosely, those with positive substitu- 
ents more strongly, than Ph. ^>-Me, -Et, or -Pr0 
behaves very similarly to y-C 02Et. Both position 
and naturę influence the tenacity of aryls. Increase- 
in the no. of N 0 2 groups causes marked decline in 
tenacity. In generał, aralkyl groups are less firmly- 
united than the corresponding alkyl radicals., 
CHAriCH- is much more firmly joined than 
CH2Ar-CH2\  2-, 3-, and 4-Pyridyl, 2-, 3-, and 
4-quinolyl, and 2-isoquinolyl are less firmly attached 
to -C02E t than Ph. Me and OMe in quinolyl behave 
as when in the p-position in aryls. 2-Thienyl' 
closely resembles Ph, but 2-furfuryl is much more- 
loosely combined. The sequence of tenacity towards- 
•C02E t, "CN, and *N02 is the same as that observed 
previously towards halogens and now established' 
by the rate of reaction of R-C0C1 and NaOEt. The 
following compounds appear new : Et p-n-propyl-- 
benzoate, b.p. 143°/18 mm. (corresponding acid, m.p. 
142-5°); Et Y>-n-propoxybejizoate, b.p. 193-—194°/9- 
m m .; Et p-isopropoxybenzoate, b.p. 157— 160°/9'
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m m .; Et p-isooctoxybenzoate, b.p. 201—203°/9 m m .; 
E t quinoline-2-carboxylate, b.p. 186— 188°/13 mm.; 
E t quinoline-Z-carboxylate, b.p. 174°/10 mm., m.p. 
66—67° [corresponding acid, m.p. 282—283° (de­
comp.)] ; E t i-methylquinoline-2-carboxylate, b.p.
198—200°/13 mm., m.p. 33—36°; E t 8-methylquinol- 
ine-2-carboxylate, b.p. 181— 182°/12 mm. H. W.

S yn th esis  of d iphenylyl aceta tes. N. N. C h a t-  
terjee  (J. Indian Chem. Soc., 1936, 13, 593— 598; 
cf. A., 1935, 1496).—E t 4-methylc«/cZohexanone-2- 
carboxylate with CH2Gl-C0.2E t and NaOEt-EtOH  
(or Na-C6H 6) gives Et2 i-methylcyc\ohexanone-2- 
carboxylate-2-acetale (I), b.p. 165°/5 mm. (semicarb- 
azone, m.p. 174°), bydrolysed by HC1-H20  to 4- 
‘melhylcyc;\ohexanonc-2-acetic acid, b.p. 160— 165°/6 
min. [Et ester (II), b.p. 129°/8 mm. (semicarbazone, 
m.p. 210—211°)]. (II) with M gPhBr-Et20  gives 
Et l-hydroxyA-methylhexahydrodiphenyl-2-acetate, b.p. 
168—178°/8 mm., reduced by S (200—240°; 4-—5 
hr.) to Et Ą-methyldiphenyl-2-acetate, b.p. 160—167°/
6 mm., and converted by S0Cl2-C5H 5N -E t20  into 
E t h txahy dr o iiphenyl-2-acetate, b.p. 165— 175°/7 mm., 
bydrolysed to the corresponding acid, m.p. 168—  
170°. (I) when treated with M gPhBr-Et20  and then 
with H 2S 0 4 gives the lactone, m.p. 112°, b.p. 200—  
220°/7 mm., of l-hydroxy-2-carbethoxy-4-methyl- 
hexahydrodiphenyl-2-acetic acid. The following have 
been prepared by similar methods. E t2 5-, b.p. 163—  
166°/5 mm. (cf. lit.), and Et2 6 -, b.p. 158— 162°/8 
mm., -methylcyc\ohexanone-2-carboxylate-2-acetale; 5-, 
m.p. 94— 95°, b.p. 162°/4 mm. [Et ester, b.p. 127°/5 
mm. (semicarbazone, m.p. 174— 175°)] (cf. lit.), and
6-methylcyclohexanone-2-acetic acid, b.p. 162— 166°/6 
mm. (Et ester, b.p. 125— 130°/8 m m .); E t l-hydroxy-
5-, b.p. 165—175°/7 mm., and -6 -, b.p. 160—170°/7 
mm., -metliylhexahydrodiphenyl-2-acetate-, Et 5-, b.p. 
160— 165°/6 mm., and E t 6-, b.p. 160— 163°/9 mm., 
-methyldiphenyl-2-acelale; lactone, b.p. 210—220°/7 
mm., of l-hydroxy-2-carbethoxy-5-methylhexahydro- 
diphenyl-2 -acetic acid and the lactone, b.p. 205—  
215°. of the corresponding -6-Me-eompound.

H. G. M.
D ecom p osition  of m eth o x y m eth y l sa licy la te . 

P r ism a tic  cry sta ls  of sa licy lic  acid . V. A.
I zmaelski and B . M. B ogoslovski (J. Gen. Chem. 
Russ., 1936, 6, 1193— 11.97).—A sample of methoxy- 
m ethyl sahcylate (I) had undergone decomp. after re- 
maining for 8 years in a stoppered bottle, at room 
temp., to yield a mixture of products, of which 
salicylic acid (II), 2-hydroxy-3-aldehydobenzoic acid,
2 -hydroxyisophthalic acid, and 3-hydroxymethyl- 
sahcylic acid (III) were identified. The probable 
reactions are : (I) +  H 20  -> (II) +  CH20  +  M eOH;
(II) -j- CH20  -> (III). The (II) crystallises from the 
reaction m isture in the form of rectangular prisms.

R. T.
P h en acy lth io lacetic  acid  and rela ted  co m ­

pounds. B. H olm bekg  (Arkiv Kemi, Min., Geol., 
1936, 12 . A, No. 9, 11 pp.).—Interaction of 
COPh-CH2Br (I) with SH-CH,-C02H (II) in NaOH 
affords CH2Bz-S-CH2-C02H (III) (Behagel et dl., A.,
1935, 1237) (oxime, m.p. 125— 127°, reduced by N a -  
Hg to a suhstance, C18H 220 3N 2S). When stearn- 
distilled with Ar-NaOH, (III) gives COPhMe and

CH(CH2Bz)2-C02H +  m.p. 133-5—134-5°, and
solvent-free, identical with a specimen prepared by 
Bougaultfs method (A., 1909, i, 487). Condensation 
of (II) with either (III) or C0Ph-CH2-0H  in presence 
of 5AT-HC1 at 100° affords $$-di(carboxymethylthiol)- 
$-phenylethylthiolacetic acid,
CPh(S-CH2-C02H)2-CH2-S-CH2-C02H (IV), m.p. 147—  
150°, stable to Ar-NaOH at 100°. (I) and (II) in E t20  
afford (III) and the products of an oxidation-reduction 
reaction: (I) +  2(11) -> COPhMe +  HBr +
(•S-CH2-C02H )2> but sińce both products react with
(II) the presence of this reagent in excess affords (IV) 
and an oil, seeming to be mainly 
CPh(S-CH2-CO?H)2-CH2-OH. Oxidation of (III) with 
aq. K 2S20g with cooling gives phenacylthionylacetic 
acid, two forrns, m.p. 85—86°, m.p. 124— 125° (de­
comp.), decomposed by alkali thus : 
CH2Bz-S0-CH2-C02Na +  NaOH ^  COPhMe +  
0Na-S0-CH2-C02Na, J /W . B.

In troduction  of double lin k in g s  in to  b ile  acid s  
and s tero ls . I. B rom in ation  of 3-ketocholan ic  
acid  and of ch olesten on e. E. D a n e , Y. W a n g , and 
W . S chitłte (Z. physiol. Chem., 1936, 245, 80—88).—
3-Ketocholanic acid in AcOH with 2Y-Br in AcOH 
gives a 35% yield of 4-bromo-3-ketocholanic acid (I), 
m.p. 179° (decomp.), which with KOH in MeOH gives 
4:-hydroxy-3-lcetócholanic acid, m.p. 186°. (I) when
boiled with C5H 5N  gives 3-keto-A4-cholenic acid, 
m.p. 178°, in 49% yield (Me ester, m.p. 126°). 
Cholestenone in CHdl3 +  AcOH with Br in AcOH 
gives 2 : 4 -dibromocholestenone, C27H 42OBr2 or 
C2,jH.10OBr2, m.p. 203°. 5 : 6 -Dibromocholesterol
oxidised with Cr03 at 45° gives 5 : 6-dibromo- 
cholestanone (II) and with KiMnO,, 6 -bromo-A4- 
cholestenone (III), m.p. 132°, also obtamed by boiling
(II) in abs. EtOH for 1 hr. with NaOAc. (II) and
(III) boiled for several hr. with HC1 in MeOH give
3 : 6 -cholestanedione, m.p. 170° [disemicarbazone, 
m.p. 203° (decomp.)]. (III) with 6 % A gN 03 in 
C5H 5N  atroom  temp. gives Ai -6-ckolestadieno?ic [sernic 
carbazone, m.p. 218° (decomp.)], with boiling C5H 5N  a 
suhstance, m.p. 276°, and cholestenone, m.p. 83° 
(oxime, m.p. 179°), and with KOH in MeOH in 3 hr. 
at room temp. followed by treatment with semi- 
carbazide acetate the semicarbazone, m.p. 222° (de­
comp.), of 6-hydroxy-Ai -cholestenone. W. McC.

S yn th eses of 2 -a m in o - and  2 -ch loro-3-m eth -  
oxy-4-eth oxyb en zoic  acid  and attem p ted  sy n ­
th e s is  of 3 -m eth oxy-4-eth oxy-o-p h th a lic  acid .
K. F e ist , W. A w e , and W. V ólksen (Ber., 1936, 69, 
[ii], 2743—2749).—2-Nitrovanillin is ethylated by 
K 0 H -E t2S 0 4 or ^-CGH 4Me-S03Et to 2-nitro-Z-meth- 
oxy-4-ethoxybenzaldehyde (I), m.p. 112° [semicarb­
azone, m.p. 247— 248° (decomp.)], the constitution of 
which is established by its transforination by KOH 
and COMe2 into 7 : l'-dimethoxy-Q : G'-diethoxyindigolin, 
m.p. 290°. (I) is oxidised by a large excess of KM n04 
to 2-nitro-3-methoxy-4:-ethoxybenzoic acid, m.p. 190—  
191° [Me ester (II), m.p. 92°], reduced by N H 3-F e S 0 4 
to 2-amino-‘&-methoxyA-e.lhoxybenzoic acid (III), m.p, 
183° [Me ester (IV), m.p. 42°, obtained also by reduc- 
tion of (II) with Sn and HC1]. Diazotisation of (III) 
in 2iV-HCl followed by treatment with K3Cu(CN)4 
unexpectedly leads to 2-chloro-‘A-methoxy-4:-ethoxy.
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benzoic acid, m.p. 177° (non-cryst. M c ester). 
Analogously, 2-aminoveratric acid yields 2 -chloro- 
verairic acid, m.p. 169°, or 2 -bromoveratric acid if 
HBr replaces HC1; in complete absence of łialogen 
hemipinic acid is obtained in very smali amount. 
Diazotisation of (III) in 2Ar-H2ŚO,, followed by 
hydrolysis of the nitrile yields smali amounts of 
materiał, m.p. 155— 157°, apparently a mixture of 
mono- and di-carboxylic acids; under more drastic 
conditions decarboxylation occurs with production of
3 : 4-0Me*CRH3(0E t)‘C02H (V), m.p. 194°. Diazotis­
ation of (IV) in 2iV-H2S 0 4 and treatment of the 
product with K3Cu(CN)4 givcs M e 2-cyano-Z-metlwzy- 
4:-ethoxybenzoale, m.p. 107°, in good yield; it  is un- 
affected by cold H C l-Et20  but hydrolysed by 10— 15% 
KOH-MeOH to (V). Possibly the dicarboxylic acid 
is obtained by use of 2% KOII at 100°. H . W.

D eriva tives of h yd roxyp h en ylm aleim id e. V.
H a b l a y  (J. Pharm. Chim., 1936, [yiii], 24, 537—  
549).— a-Hydroxy-a'-phenylmaleimide (I) giyes with 
2Ar-NaOH CH2Ph,CO*NH2 and with iY-NaOH, pJienyl- 
pyruvimide, m.p. 156— 157°. (I) and Me2S 0 4 in aq.
aikaline solution afford the N -M e  derivative (H), 
m.p. 207—208°, which with E tI in a bomb tube gives 
the Et ether of (II), m.p. 53. (I) and CH20  yield the 
T$-hydroxymcthyl derivativc of (I), m.p. 207°. NaOCl, 
NaOBr, and NaOI in the presence of insufficient 
alkali give lachrymatory o ils; with oxcess they give 
CHPhCl-CO-NH2, CHPhBr-CO-NH2, and a-iodo- 
phenylacetamide, m.p. 150°. R. E. P.

P rep aration  of th e  ten  d icyanonaphthalenes  
and the re la ted  naphthalened icarboxylic  ac id s.
E. P. B r a d b r o o k  and R. P. L in st e a d  (J.C.S., 1936, 
1739— 1744).— Tho following dicyanonaphthalenes 
are prepared in the yields stated from the puro alkali 
cyanonaphthalenesulphonates and K 3Fe(CN)0 or 
KCN at 320— 390° (occasionally only at higher 
temp.)/40 mm. in C 02 or (usually) in lowór yield from 
the crude sulphonates: 1: 2- ,  m.p. 190° (75%),
1: 3- *,  m.p. 179° (17%), 1: 4 - ,  m.p. 208° (71%), 
1 : 5 - ,  m.p. 263° (53%), 1: 6- ,  m.p. 211° (18%), 
1: 7- * ,  m.p. 167° (>31% ), 1: 8- *,  m.p. 232° (9%), 
2 : 6 - ,  m.p. 293° (42%), and 2 : 7 - ,  m.p. 267° 
(8%). Substances marked * are new. Regularities 
in the variations of yields are discussed; the SOsH  
is activated by the CN if separated therefrom by 
an ethylenie linking or a conjugated system of 
such linkings. Hydrolysis by boiling aq. H2S 0 4-  
AcOH gives 1 :2-,  m.p. 168° {Me H, m.p. 1453, and 
M c2 ester, m.p. 85°), 1 :3-,  m.p. 267—268°, 1 :4-,  
m.p. > 300° [Me2 ester, m.p. 67° (lit. 64°)], 1 : 5-, 
m.p. > 300° [Mo2. ester, m.p. 119° (cf. lit.)], 1 : 6- 
(Me2 ester, m.p. 9S°), 1 : 7 -  (Me2 ester, m.p. 90°),
1 : 8 - (Me2 ester, m.p. 104°), 2 : 6-, m.p. > 300° (Me2 
ester, m.p. 186°), and 2 : 7 -  (Me2 ester, m.p. 135°) 
-naphthalenedicarboxylic acid. The following are 
incidentally described: N a 2-cyanonaphthalene-l-,
-3-, -5-, and -8-suLplionate, K  l-cyanonaplithalcne-4- 
sulphonate, N a 2-cyanonaphthalene-6- and -1-sul- 
phonate.

[With A. R. L o w e .] 2 : 3-NH2-C10H 6*CO2H gives 
(Sandmeyer) 2 : 3-naphthalimide (cf. lit.), which, 
when passed in N H 3 over T h02 at 490°, gives 2 : 3-

dicyanonaphthalene, m.p. 251°, and thence tho Me„ 
dicarboxylate, m.p. 47°. R. S. C.

sp iro-C om pounds. II. R in g  tran sform ation  
in to  sp iro-com p ou n d  fro m  4-m eth ylcycfoh exan -  
one. N ew  sy n th esis  of cadalene. N. N. C h atter-  
j e e  (J. Indian Chem. Soc., 1936, 13, 588—592; cf. 
this vol., 19).— 4-Methylc?/cZohoxanonecyanohydrin 
when treated with CN-CHŃa-C03E t^E t0H  (3 days) 
and then mixedwith CH2Cl-CH2-C02E t and boiledgives 
EU l-cyano-4:-methylcyc\ohezan&-l-cyanoglularale, b.p.
208—215°/4 mm., hydrolysed by H 2S 0 4 and then by 
NaOH to \-carboxyA-methylay<i\ohexane-\-a.-glutaric 
acid, m.p. 155° [Et3 ester (I), b.p. 175— 180°/5 m m .; 
Et ester, m.p. 79°, obtained from the anhydride with 
E t0 H -H 2S 0 4]. (I) when lieated with Na in C6H G 
gives E t2 i-methylcjc[ohexanespko-cyc\opentan-2'-one- 
3 ':  5'-dicarboxylate, b.p. 180— 185°/4 mm., hydro- 
tysed by dii. H 2S 0 4 to i-melhylcydohezanes-piro-cyclo- 
pentan-2'-one-5'-carbozylic acid, m.p. 130° [semi- 
carbazone, m.p. 228°; Et ester (II), b.p. 133°/4 min.], 
oxidised by H N 0 3 to hexahydro-^-toluic acid. (II) 
with MgMeI-Et20  gives the compound
CHMe<rCH2-CH^ C < r CH(CMe2‘O H ^ H 2 which CH-\le<.CH2.CH2> L < _CMc(0H )--------CH2> wnicii
when heated with Se (290— 300° for 20 hr. and then 
330° for 30 hr.) gives cadalene (III). This result 
suggests that the formation of (III) or eudalene on S 
or Se dehydrogenation of certain sesquiterpenes is not 
trustworthy evidence for their naphthalene-like ring 
structure. H. G. M.

Syn th etic  exp er im en ts  in  th e  naphthalene and  
phenanthrene se r ie s . B. K. Me n o n  (J.C.S., 1936, 
1775— 1777).— p-C6H 4Br-CH2-C02Et, NaOEt, and 
0Et-CH!C(C02E t)2 first at 0° and then at 145— 155° 
give Et2 7-bromo-l-naphtliol-2 \ i-dicarbozylate, m.p. 
105°, hydrolysed to tho corresponding acid, m.p. 299° 
(decomp.) [Me ether, m.p. 261° (dianilide, m.p. 260°)]. 
5̂-CGH 4Cl*CH2'C0 2E t gives similarly a-^p-chlorophenyl- 

glutaconic acid, m.p. 175° (obtained from the impure 
Et% ester, b.p. about 192°/2 mm.), and E t2 7-chloro-l- 
naphthol-2 : i-dicarbozylate, m.p. 102— 103° {corre­
sponding acid, m.p. 294° [Me ether, m.p. 228° (di­
anilide, m.p. 215°)]}. l-CjoH/CH^COjEt yields 
a-l-naphthylglutacomc acid, m.p. 171°, and 1 -plien- 
anthrol-2 : 4 -dicarbozylic acid, m.p. 304° (Me ether,
m.p. 228°). Decarboxylation of the acids gives only
poor yields. R. S. C.

S y n th esis  of resorcy lb u tyro lacton e m o n o - and  
d i-m eth y l e th ers. K. Sustjk i (Buli. Inst. Phys. 
Chem. Res. Japan, 1936, 15, 71).— y-Keto-y-2- 
liydroxy-4-methoxy- and -2 : 4-dimethoxy-phenyl- 
butyric acid with N a-H g and dii. AcOH give y-2-hydr- 
oxy-i-methoxy-, m.p. about 110— 114°, and y-2 : 4-di- 
methozy-phenylbutyrolactone, m.p. 95— 98°, respoe- 
tively. R. S. C.

E nolic  fo rm  of acid  an h yd rid es in  th e  P erk in  
sy n th esis . P. K a l n in  (Ber., 1936, 69, [i?], 2843; 
cf. A., 1929, 63).—A claim for priority in the con- 
ception that Perkin’s sjmthesis involyes the. con­
densation of the aldehydo with tho enolic form of the 
acid anhydride. H . W.

A ction  of h yd rocyan ic  acid  on active  3 -m eth y l-  
cyc/ohexanone. M. Godchot and (Mlle .) G.
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C auqutl (Compi. rend., 1936,203,1042—1044).—The 
N aH S03 compound of 3-methylcycZohexanone ([a]589 
+13-6°) -with HCN at 100° yields 1-cyano-d-methyl- 
cyclohezyl 3'-methyloyolohexyl ether, m.p. 146°, [a]54fu 
—30-63° in C6H 6,: a compound, C15H 2G0 3, m.p. 96°, 
[a]5461 —25-73° in COMe2, and mixed 3 -mefchylc?/cio- 
hexan-l-ol-l-carboxylic acids theiWe esters (I) of which. 
have b.p. 98—99°/16 mm., [a]578(i +29-73°, [a]5461 
+34-17°, [a]4358 +62-12°, and b.p. 108°/16 mm., 
C«]S78« -7 -9 3 8, [«]5461 -8 -5 2 ° , [«]43S8 -1 4 -2 7 °, re- 
spectively. l-(I) -witli N H 3-EtO H  yields the arnide, 
m.p. 128°, [a]5461 -2 -2 8 ° , [«]4358 -4 -1 9 °  in COMe2, 
from which is obtained the acid, m.p. 97— 98°, [a]54(VL 
—6-60°, [a]4368 —11-01° in COMe2 (anilide, m.p. 109°, 
[a]D -1 1 -5 °  in CcH 6). F . N . W .

B rom in ated  stero l k eton es. A. B u t e n a n d t , 
G. S chramm , A. W o l jt , and H. K u k sz u s  (Ber., 1936, 
69, [jS], 2779—2783).— Cholestanone with Br (1 mol.) 
gives 2 -bromocholestanone (I), transformed by further 
bromination into a Br2-compound, m.p. 193— 194°, 
also obtained from (I). Contrary to Ruzicka et al. 
(A., 1936, 1382) this is regarded as 2 : 4 -dibromo- 
cholestanone, sińce it is transformed by KOAc in BuOH 
into cholestane-3 : ‘i-d i one (II), m.p. 147— 148°, charac- 
terised bymarked absorption at 280 mpt, the formation

Me | Mo

,1(III.)
h o 2c  x

HO..C H
Br Br

( V .)

of a dark red colour with FeCl3, and the formation of 
& monoenol.acetate, m.p. 100— 101°, which shows strong 
absorption botween 240 and 250 mu. The quinoxaline 
derivative has m.p. 207— 20S°. The constitution of 
(II) follows further from its ready osidation by H 20 2 
to tho dihydro-Diels acid (III). Further, cholesterol 
hydrochloride is oxidised by Cr03 to 5-chlorocholestan- 
one, m.p. 102° or 135° (according as solveńt of crystal- 
lisation is present or not), which with Br gives 5- 
cJdoro-i-bromocholcstanone (IV), m.p. 122°, whence 
an ap-unsaturated Br r  ket one, m.p. 123°. (IV) with 
KOAc and AcOH gives. (II) and cholestane-3 : 6 - 
diono which is compatible only with the presence of 
the halogen a at 4 and 5 in (IV).

Mol

(IX.)
-136° [Ruzicka (loc.

Br
: « m )

Dibromocoprostanoiie, m.p. 135- 
cit.) gives m.p. 143°], is obtainable from 4-bromo- 
coprostanone and its quinoxaline derivativc is ident- 
ical with that derived from (II). I t is probably 
but not certainly (V).

Bromination of A4-cholestenone (VI) under varied 
conditions gives a variety of products among which 
is a dibromide, m.p. 177°, or, occasionally, m.p. 183°, 
appąrently identical with the 2 : 4-dibromo-A4-chole- 
stenone of Ruzicka (loc. cit.). This is regarded as 
(VII) for the following reasons. The absorption

spectrum is similar to that of cholestenedione E t ether 
and indicates double conjugation to '.CO. (VII) is 
obtained by direct bromination of (VI) or from the 
saturated tribromide C27H 41OBr3, m.p. about 182—  
183°, obtained by bromination of (VI) in presence of 
KOAc and readily converted by loss of HBr into 
(VII) thus establishing the empirical fonnula and de- 
gree of urisaturation. Further the Br4-ketone (VIII), 
m.p. 128°, passes readily by loss of HBr into the 
ap-unsaturated Br3-ketone, m.p. 165°, which by fur­
ther loss of HBr gives (VII) in good yield, also ob­
tainable directly from (VIII). Br is therefore at 
C(4) and C(6) not at C(2)) and the doubly unsaturated 
character is confu,med. Otlier products of the brom- 
ination of (VI) are a doubly unsaturated Br3-ketone, 
C27H 39OBr3, m.p. 165— 166°, [«]?■ -2 2 ° ,  absorption 
max. at 313 mjx, and a trebly unsaturated B rr  
Jcetonc, m.p. 203°, [a]D —38° (ozime, m.p. 11S°).

H. W.
S terol-oestrone grou p . I. S y n th esis  of 3 - 

k eto-3  : 4 -d ib y d r o - l  : 2-cycIopentenophenanth.r-
ene. J. C. B ard h an  (J.C.S., 1936, 1848—1851).—  
CHNaAe-C02Me and C 02Me-CH2-CH2-C0Cl in E t20  
give M e ■yz-dilceto-S-carbomethozyheploate, b.p. 137°/ 
0-5 mm., which with cold N H 3-E t20  gives a good 
yield of J fe2 fi-ketoadijmle (I), b.p. 122°/'0-5 mm. 
CH2Ac*C02E t leads similarly to M e yz-diketo-8- 
carbethozylieptoate, b.p. 136°/0-6 mm., and M e Et 
fi-ketoadipate, b.p. 123°/0-5 mm. (I) with hot dii. 
HC1 gives liBwilic acid, but with cold conc. HC1 affords 
p-ketoadipic acid in good yield; this is remarkably 
stable. (I), NaOMe, and pi-C10H 7-CH2-CH2Br givo 
M e y-Jceto-d-carbomethozy-i-l-naphthylheptoale, b.p. 
about 195° (slight decomp.)/0-5 mm., which with 
cold H 2S 0 4 gives an ester, hydrolysed (KOII-MeOH) 
to 2-carbozy-d : i-dihydwphenanlhrene-l-ti-propionic 
acid, m.p. 237— 238° (Me., ester, m.p. 75°); with 
Ac20  at 155—210°, this gives 3’-keio-Z : i-diitydro- 
1 : 2 -cyclopenlenophenanthrene, m.p. 210° (semicarb­
azone, m.p. >285°), which, when reduced (Zn-Hg) 
and then dehydrogenated (Se at 310— 330°), affords 
1 : 2 -cł/cfopentenophenanthrene. CHgPh-CH.jBr and 
(I) give M e y-keto-S-carbomelhozy-Ż-phenylheptoate, 
b.p. l8 5 ° / l  mm., which with NaOMe and M el gives 
31 e y-lceto- B-carbomethozy-^-phenyl-B-methylhepotate,
b.p. 189°/1 mm. (Estrone Me ether (II), H C 02Et, 
and Na in CeH e give the formyl derivative, m.p. 
170—171°, the oxime of which-with 33% KOH gives 
2-carboxy-7-methoxy-2-methyl-l: 2 :3 : 4 : 9 : 1 0  :11:12-  
octahydrophenanthrene -1 - £S - propionic acid, m.p. 
251— 252°, which with Ac20  regenerates only (II) 
and with Se gives a eryst. hydrocarbon. R. S. C.

K etonie d erivatives of acety lbenzoyl. K. von
A ttwers and H . Ltjdewig (Annalen, 1936, 526, 130—  
143).—Ali ketonie reagenta: appear to attack first 
the aliphatic half of tho AcBz mol. This appears 
to be true for homologous aliphatic-aromatic a- 
diketones unless exception is caused by very marked 
branching of the aliphatic chain. For dcrivatives 
of AcBz it is proposed to uso A  and B  according as 
substitution occurs at the aliphatic or benzenoid 
portion of the mol. Aeetylbenzoyloxime-J4 (I), 
m.p. 114— 115°, is readily obtained from COPhEt, 
jsoamyl nitrite, and HC1. The eorresponding oxime
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B  (II), m.p. 166— 167°, is not readily prepared from 
CH2Ph‘COMe and is best deriyed from OMe2!N-OH 
and PhN2Cl in acid. sohition. Both isomerides are 
readily converted into the dioxime, m.p. about 
235° when rapidly heated. AcBz and NHPh-NH2 
in EtO H  afford acetylbenzoylphenylhydrazone-A (III), 
m.p. 144— 145°, the structure of which is confirmed 
by its produetion from PhN2Cl and the product of the 
aikaline hydrolysis of CHMeBz-C02E t or from PhN2Cl 
and OH-CHICEtBz. Analogous methods lead to 
the corresponding ■p-nitrophenylhydrazone-A, m.p. 
217—219® or m.p. 221° according to the mode of 
heating, and the 2 : 4,-dinitrophenylhydrążone-A, m.p. 
18-7° [accompanied by an orange-yellow (?) variet,y 
and the osazone, C11H 1p08N 8, m.p. 257°]. Hydrozy- 
methylenebenzyl M e ketone, m.p, 73—74°, from 
CH2Ph*COMe and H C02E t, and PhN2Cl afford 
acetylbcnzoylphenylhydrazone-B (IV), m.p. 124— 125°.
(I) and NHPh-NH2 in EtOH afford acetylbenzoyl- 
phenylhydrazone-5-oxime-^4, m.p. 207° (acetate, 
m.p. 136°), also obtained from (IV) and N H 20H,HC1 
in presence or absence of alkali or, as abnormal 
product, from (III) and N H 20H,HC1 in boiling EtOH, 
whereby a. substance, C9H 10O2Ń2, is also produced. 
Attempts to prepare a hydrazoneoxime from (II) 
were unsuccessful. The monosemicarbazone-^4 (V), 
m.p. 208—209°, is converted by N H 2OII into the 
semicarbazone-A-ozime-B, m.p. 203° (decomp.) ac­
cording to the rate of heating, also obtained from
(II), N H 2-C0-NH-NH2,HC1 and NaOAc in E t0 -H 20
at 40— 50°; application of the latter method to (I) 
leads to the setnicarbazone-B-ozime-A, decomp. 217—  
218° after becoming discoloured at 210°. (V) and
NHPh*NH2 in warm EtOH yield the semicarbazone- 
A-phenylhydrazone-B, m.p. 194— 196° (decomp.), also 
derived from (IV) and N H 2*CO‘NII-NH 2, whilst the 
semicarhazone-B-plienylhydrazone-A, decomp. 228—  
229° after becoming discoloured at 225°, is obtained 
from (III). H. W.

ap-K etols. K. v o x  A uw ers, H. L udew ig , and 
A. M u lle r  (Annalen, 1936, 526, 143— 172).-—The 
optical behaviour of tho supposed OH-CHMeBz 
(ketol-S), obtained by conversion of CHBrMeBz into 
OAc-CHMeBz and hydrolysis of the latter with boiling 
H 20  containing BaC03, is traced to unchanged 
acetate. Prolonged hydrolysis, whether in ąuartz or 
S i0 2, leads mainly to CHPhAc-OH (ketol-^4) (I). 
Treatment of the mixture with aq. N aH S03 lias little 
effect on the optical properties of the dissolved 
portion and leaves only a smali residue. The process 
cannot be applied preparatively, sińce NaHSOs 
unites with both ketones. Homogeneous (I) is 
obtained from OH-CHPh-CO-NH2 and MgMel but 
much by-product is formed. Pure benzoylmethyl- 
carbinol (II), b.p. 123°/14 mm., is not easily obtained 
from COPli-CHO and MgMel and is best prepared 
from COPłrCHMeBr and H C02K in boiling MeOH. 
(I) and (II) are yellow liąuids which reduce cold 
Fehling’s solution. When treated successively with 
PC13 and Zn +  AcOH (I) and (II) give COMe-CH2Ph 
and' COPhEt, respectively. (II) can be distilled 
unchanged under 14 mm., but becomes partly iso­
merised at its b.p./atm. pressure; prolonged boiling 
with H 20 -B aC 0 3 converts it almost completely into

(I). It is more stable towards acid, but hydrolysis of 
its acetate by H 2S 0 4 gives mainly (I). Indications of 
the reverse change are not obtained apart from 
processes of esterification. The ozime of (II) has 
m.p. 133— 134°, and that of (I) m.p. 112-5°. (II) is 
transformed by NHPh-NH2 into acetylbenzoylphenyl- 
hydrazone-^1, m.p. 144— 145°, whereas (H) yields 
only non-eryst. produets. (I) gives a 2 :4 -dinitro- 
phenylhydrazone (III), m.p. 126°, the constitution of 
which is confirmed by the formation of an acetate, m.p. 
165— 166°, and by its non-identity with acetylbenzoyl- 
dinitrophenylhydrazone; the structure of H ey’s 
product, m.p. 170° (A., 1930, 935), is unexplained. In 
cold EtOH (II) and 2 : 4-CcH 3(Ń 0 2)3,NH-NH2 react 
very slowly, whereas in boiling EtOH (III) is produced; 
in AcOH at room temp. the product is s-acetyldi- 
nitrophenylhydrazine. (I) gives the corresponding 
semicarbazone eharacterised by oxidation to acetyl- 
benzoylsemicarbazone-*4. (II) reacts slowly with 
N H 2-CO-NH-NH2 giving exclusively acetylbenzoyl- 
disemicarbazone (II), m.p. about 240°, the produetion 
of which is never observed from (I) and is a certain 
sign of the presence of (II) in mixtures. Unexpectedly,
(IV) is also derived from COPh-CHMeBr and 
COPh-CHMe*OAc. Treatment of (I) or (II) with 
MgMel leads to mixtures of OH-CPhMe-CHMe-OH 
and OH-CHPh-CMe2-OH in varying proportion, 
partial isomerisation of (I) takmg place. With 
MgPhBr reaction is more orderly, (•CPhMe,OH)2 being 
obtained from (I) and OH-CPh2-CHMe-OH from (II).
(I), Ag20 , and M el afford the corresponding M e ether, 
b.p. 107— 108°/15 mm. (semicarbazone, m.p. 157-5—  
158-5°). (I) with boiling Ac20  yields an incompletely 
homogeneous materiał, b.p. 136— 140°/11 mm., the 
physical consts. of which show it to be derived 
mainly from (H). Benzoylation appears to be 
accompanied by a somewhat less pronounced iso­
merisation of (I) into (II). (II) and PhNCO unitę 
rapidly to the phenylurethane, NHPh-CO-O-CHMeBz, 
m.p. 144— 145°, also obtained slowly and accompanied 
by CO(NHPh)2 from (I). The transformations do 
not appear to occur through definite intermediate 
produets, but, as with desmotropie compounds, to be 
due to the wandering of H  atoms or radicals.

H. W.
P h en y l acety lo lean y l k eton e. H. G rassiio f and 

E. W edekind (Ber., 1936, 69, [B ], 2686—2688).—  
Me oleanolate does not react with Grignard’s reagents 
even in boiling PhMe. Acetyloleanolic acid is trans­
formed by SOC1, into the corresponding chloride, trans­
formed by MgPhBr in E t20  and subseąuent treat­
ment with boiling AcaO into Ph acetyloleanyl ketone,

m.p. 234—235°, hydro- 
[ | /M e  lysed by boiling K O H -
[ ., 1/ * MeOH to Ph oleanyl

ketone (I), m.p. 234—  
235°. Behenic acid is 
isolated in smali amount 
from the produets of the 
oxidation of the crude 

Grignard product by Cr03 in boiling AcOH.
H. W.

A5-A n d rosten -17-o l-3 -on e, an iso m erid e  of 
te sto stero n e . A. B utenandt and G. H anisch 
(Ber., 1936, 69, [5], 2773—2775).—Androstene-3 : 17-
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diol 17-acetate is brominated in AcOH and then 
cautiously oxidised by Cr03 to the Br2-ketone, which is 
converted by Zn dust in boiling MeÓH into

. OAc i^-androsten-YI-ol-3-oneacetate,
(I), m.p. 14:7° after softening at 
130°, [oc]2d° —30-5° in EtOH, 
and. a substance, C22Hgo04 (? Me 
ether), m.p. 180° after soften­
ing at 165— 170°. Attempts 
to hydrolyse (I) to the corre- 

sponding alcohol were unsuccessful on account of the 
ready displacement of the double linking towards A4. 
I t  is isomerised by HC1 in MeOH to testosterone 
acetate (II). Physiologically (I) is considerably morę 
active than (II). H. W.

S im p le  preparation  of th e  chloroketone  
C19H 27OCl (dehydroandrosteryl ch loride) iso l-  
ated  fro m  m a łe  u r in e . A. B u t e n a n d t  and W. 
Gr o sse  (Ber., 1936, 69, [5], 2776— 2778).—Dehydro- 
androsterone is converted by 2J-CeH 4Me*S0 2Cl in 
C5H 5N  into its p-toluenesulphonate, m.p. 157— 158°, 
[a]?,0 —12-1° in dioxan, transformed by boiling 
MeOH into dehydroandrosterone Me ether, m.p. 140— 
142°, [a] + 0 °  in CHC13, and by KOAc in boiling 
MeOH into epid&hydroandrosterme Me ether (I), b.p.
100— 110°/0-001 mm., [a]2u° + 111° in CHC13. (I) is 
smoothly transformed by conc. HC1 in AcOH into 
dehydroandrosteryl chloride [3-chloro-A5-octiocholen- 
17-one],m.p. 155— 157°, [a]„ -f-14° in CHC13, identical 
with the substance isolated from małe urine. H. W.

S ex  h orm on es. X V III. P rep aration  of fur­
th er  en o l-esters fro m  k eton es of th e  cholestane  
and an drostene ser ie s . L. R uzic k a  and W. P . 
P is c h e r . X IX . P rep aration  of A5-3-epihyętroxy- 
androsten-17-one (A5-ep id eh yd roan d rosteron e). 
L. R uzick a  and M. W. Go ldber g  (Helv. Chim. Acta, 
1936,19,1371— 1375,1407— 1410; cf. A., 1936,1382). 
—X V III. The following enolic esters are prepared: 
cJiolestanone benzoate, m.p. 127— 128°, A^-androstene- 
3:17-dione acetate (I), m.p. 127— 129°, and testo­
sterone di-benzoate, m.p. 183— 184° (decomp.), -acetate
(II), m.p. 150— 151°, and -propionate, m.p. 127—219°.

[E. Tsciiorr.] (I) and the eorresponding benzoate 
and (II) have powerful małe, but no female, sex 
hormone activity.

X IX . Partial hydrogenation (Raney Ni) of A5- 
cholestenone in cyctohexane gives a mixture of 
cholesterol and epicholesterol, m.p. 141°, [a]D —37-5° 
in EtOH (acetate, m.p. 85°). A5-Androstenedione 
gives similarly trans- and aj)\-hydroxyandroslcn-\l-one, 
m.p. 221°, sublimes at 140°/0-01 mm., a 0 in EtOH  
(acetate, m.p. 173-5— 174-5°; ozime, m.p. 204—206°). 
M.p. are corr. R. S. C.

H alogenation  of phenolic eth ers and an ilid es. 
V III. A lk oxy- and dialkoxy-benzophenones and  
d ia lk oxyd ip h en ylsu lp h on es. B. J ones (J.C.S., 
1936, 1854— 1862).— pp' -Dihydrozydiphenyl sulph-
oxide, m.p. 194°, with AcOH and H 20 2 gave the sul- 
phone, m.p. 239°, which with NaOEt and alkyl bromide 
gave the following 4 : 4 '-dialkozydiphenylsulphones : 
n- and iso-dipropozy-, m.p. 142— 143° and 157°, 
respectively, di-n-butozy-, m.p. 92-5°, and di-n-amyl- 
ozy-, m.p. 86-5°. The following benzoplienones were 
prepared: pp'-di-n-propozy-, m.p. 127°, pp'-diiso-

propozy-, m.p. 72-5°, jyp'-di-n-buloxy-, m.p. 118°, 
■pp’-di-n-amylozy-, m.p. 108°, p-metlwzy-tf-ethozy-, 
m.p. 111°, -p-methoxy--p'-n-butoxy-, m.p. 105— 106°, p- 
methozy-j)'-n-amylozy-, m.p. 101°, ~p-methoxy-])' 
chloroethozy-, m.p. 106°, -p-ethoxy--p'-n-butoxy-, m.p. 
103°, -p-ethozy--p'-n-amylozy-, m.p. 95°, 3'-chloro-i- 
methozy-4'-ethozy-, m.p. 108°; 3’-chloro-4 : 4'-dimeth- 
ozy-, m.p. 97-5°, 3 -chloro-i-methozyA'-n-propoxy-, 
m.p. 77°, j>-n-butoxy~, m.p. 37°, -p-n-amylozy-, m.p. 
41°, p-n-heptozy-, m.p. 47°, 2'-, 3'-, and 4’-Jluoro-i- 
methozy-, m.p. 49°, 72°, and 95°, respectively, 2'- and 
4'-chloro-4-methozy-, m.p. 80° and 125-5°, respectively, 
4'-chloro-4-ethozy-, m.p. 121°, 2'-chloro-4-$-chloroethoxy-, 
m.p. 65°, 3'- and i ’-bromo-4-methozy-, m.p. 80° and 
154°, respectively, 4-methozy-3'- and -4'-methyl-, m.p. 
56° and 90—91°, respectively, 3'-nitro-4-methozy-, m.p. 
93°, and 3'-nitro-4-n-butozy-, m.p. 73°.

The velocities of chlorination were determined in 
99% AcOH at 20°. In the series of symmetrical 
benzophenones (I) and diphenylsulphones (II) the 
same relative directive powers for the alkoxy-groups 
are found as for the simpler ethers RO-CGH.,-X (cf. A., 
1936, 719) and the reactivities of analogous (I) and (II) 
are in the ratio 100:2-38. Por polar groups X  in 
ketones of the type p-RO,C6H4,CO-C6H 4X  the order of 
reactivity for ^-substituents is Me >  H  >  F >  Cl >  
Br >  N 0 2 ; m-F and Br have identical eifects, but in 
the o-position the order of reactivity is F  >  Br. As 
the strength of the acid C6H4X-C02H inereases, the 
reactivity of the eorresponding ketone decreases.
2)-Alkoxybenzophenones, in respect of velocity of 
chlorination, aro 2-87 times as reaetive as the 
eorresponding j3-alkoxybenzoic acids. J. G. A. G.

C yclito l se r ie s . IV. In o so se , a cyclose  de- 
r ivative  of rn eso in osito l. T. P o st e r n a k  (Helv. 
Chim. Acta, 1936, 19, 1333— 1345; cf. A., 1936, 
1376).—A “ cyclose ” (ketose with an isocyclic ring) is 
prepared and shown to have a free COI. It is con- 
verted in stages into phloroglucinol (I), a conversion 
which may have biogenetie significance. mesolno- 
sitol and H N 0 3 (d 1-4) give inosose (II) (2 : 3 : 4 : 5 : 6- 
pentahydrozycyclohezanone), m.p. 198—200° [phenyl-, 
m.p. 220—222° (błock), and 2 : 4 -dinitrophenyl-hydr- 
azone, m.p. 270° (błock); semicarbazone, decomp. 207°; 
no osazone]. NaOBr gives, much less wełl, a similar 
compound (phenylhydrążone, m.p. 192— 194°). (II) 
reduces cold Fehiing’s solution and A gN 03-N H 3 at 
once and consumes 2 equivs. o f alkałine NaOI. With 
Ac20 -H 2S 0 4 (little) (II) gives an A cs (III), m.p. 
106— 108°, and with BzCl-ZnCl2 at 110— 130° a 
jBz5 derivative (IV), m.p. 144°. The acyl derivatives 
are very sensitive to weak bases; e.g., (III) with 
NaOAe or C5H 6N  gives 1 : 2 : 3 :  5-tetra-acetozybenz- 
ene (V), m.p. 107— 108°, which is also formed on 
attempted acetylation in presenco of NaOAe or C5H 6N. 
Hydrogenation (P t0 2) of (HI) in abs. EtOH yields 
epiinositol penta-acetate, m.p. 153— 154° (Ac20-ZnCl2 
gives the hexa-acetate, m.p. 188°), hydrolysed by  
Ba(OH)2 in aq. MeOH to epiinositol, decomp. about 
285° (Bzr derivative, m.p. 224°), also obtained simi­
larly or by N a-H g from (H). (IV) in hot NaOAe- 
AcOH or, less well, in cold C5H 5N  gives 2 : 3 :  5-tri- 
benzoylozyphenol^m.j). 167— 168° (no FeCl3 colour; 
BzCl gives 2 : 3 : 4 : 5-tetrabenzoylozybenzene, m.p.
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118°), the Me ether, m.p. 134°, of which is obtained by 
CH2N 2 or from 2-hydroxy-6-methoxybenzoquinone by  
reduction with Na2S20,[, followed by benzoylation. 
1 : 2 : 3 :  5-CeH 2(0H )4" or C6(OH)6 with N a-H g gives
(I). R . S .  C.

O xidation  of q u in o l b y  a ir  in  p resen ee  of 
m eth y la m m o n iu m  su lp h ite . O xidation  of 
(ju inolsulphon ic ac id  in  p resen ee  of m eth y l-  
a m in e. (Me l e .) Y . Garreau  (Compt. rend:, 1936, 
203,1073—1074; cf. A ., 1935,338),—-Bismethylamino- 
benzoguinone,suIphonic acid (N H 2Me salt -}- 4H20 ,  
decomp. 105°; glycine, salt -f- 1H20 , m.p. 235°) 
results from the action of air on a solution of quinol- 
sulphonic acid in aq. N H 2Me in presenee of Cu(OH)2, 
or on quinol and S 0 2 in aq. N H 2Me in presenee of 
Cu(OH)2. ¥ .  N. W.

C on stitu tion  of sh ik on in . S y n tb eses  of iso -  
h exy ln ap h th azarin  and re la ted  com p ou n d s. C.
K uroda  and M. W ada  (Proc. Imp. Aead. Tokyo, 
1936, 12 , 239—241).—When heated with A1C13 +  
NaCl, p-anisyl wohoxoato affords 2 : 5 -dihydrozyphenyl 
isoamyl kełone, m.p. 68-5°, reduced by Zn-Hg to
2-isohexylquinol, m.p. 100°, converted by heating with 

maleie anhydride-AłCl3-NaCl into iso- 
hexylnaj>hthazarin, m.p. 100° (A, R == 
[CH2]2-CH2Pr0), identical with the pro- 

R  duet obtained by ćatalytic reduction of 
shikonin Mo ether. By similar methods 
are prepared 2 : 5-dihydrozyphenyl P ra, 
m.p. 91°, and Bvfi, m.p. 111°, Icetone, 

reduced to 2-n-buiyl-, m.p. 86°, and 2-isoamyl-, m.p. 
96°, -ęuinol, from which homologues of A , R  =  Et, 
m.p. 126°, Bua, m.p. 118° and •GH2'CH2P r m.p. 89°, 
are prepared. No details or analyses are gfren.

J. W. B.
E fiect of a lk y l grou p s on  th e  prop erties of 

anth.raquin.one and  flu orescein  d yes. R. M.
H a r r i s ,  G. J. M a r r io t t ,  and J. C. Smith  (J.C.S., 
1936,1838—4844).— Increasing the length of the alkyl 
group in l-amino-2-alkylanthraquinones ■ lowers the 
m.p., shiftśand broadens the absOrption band slightly, 
inereases tlie extinction coefF., and,*up to Bu rapidly 
and thereafter slowly, the generał absorption . A  
similar change in N a ł-amino-4-anilino-2-alkylanthra- 
ąuinono-jp-sulphonates causes less markod changes in 
the absorption, but inereases the ratę of dyeing and, 
up to C7, the covering power on wpoi. Alkyl groups 
in  fluorescein dyes probably inerease the absorption 
of red light and the corering power. Prep. of the 
following is describod. l-Amino-2-methylanthra- 
quinone; RhEii1*, o-j>'-n-butyl-be?izoyl-, m.p. 99°, and 
(by Zn-Cu-NH3) -benzyl-benzoic acid; m .p . 86°, 2-n- 
butylanthraąuinonc, m.p. 87-5° (1-Y 02-, m.p. 147-5°, 
and l-iV lf2-derivativea, m.p. 174— 175°); COPłrC6H 13, 
b.p. 140— 150°/15 mm., mvp. 17°, łł-C7H 15Ph. o-p-n- 
heptyl-benzoyl-, m.p. 9!)—101°, and -benzyl-benzoic 
acid, m.p. 69—71°, b.p . 22Q§j/0-2 mm., 2-n-heptyl- 
anthraąuinone, m.p. 76° (1-Y 02-, m.p. 137°, and
l-iVTir 2-derivative, m.p. 138—-139°); l-amino-2-n- 
dodecylanthraquinone, m.p. 134— 135°. l-Amino-4- 
anilbw-2-incthylanthraqumone, m.p. 245-5°, is obtained 
from the 4-Br-compound, KOAc, Cu(OAc)2, and 
N H 2Ph at 160°, and with oleum affords the N a  p'- 
sulphonate: tho 2-i\-heptyl- and 2-n-dodecyl-dyo3 are

also prepared. 3 : 6 -Diehlorofluorescein has m.p. 
285—286°. The strueture of 4 : 5-dibromofluoreseein, 
m.p. 283°, is confirmed by degradation by 50% NaOH  
at 120— 130° to 2-bromoresoreinol and o-3-bromo-2 : 4- 
dihydroxybenzoylbenzoic acid, m.p. 200° after softening 
at 187°, which with H 3B 0 3-oleum at 100° gives 2 - 
bromo-l : i-dihydroxyanthraquinone, m.p. 263—264°.
4-?i-Hexylresorcinol. and 0-C6H 4(C0 ) 20  at 200—205° 
give 2 : 7-di-n-hexylfluoresccin, dimorphous, m.p. 245° 
(4 : 5-8r2-derivative, m.p. 188°); 3 ': &-dichloro-2 : 7- 
di-n-hexylfluorescein, m.p. 228—229° (4 : 5-jQr2-deriv- 
ative, m .p. 169— 170°), is also prepared. R. S. C.

In term ed ia te  p rod u cts in  d eb yd rogen ation s  
-with q u in on es. R. Cr ie g e e  (Ber., 1936, 69, [B ], 
2758—2761).—Dichloro quinizarinqiiinono (I) and
1 : 2 : 3 :  4-tetrahydronaphthalene at 100° yield tetra-

0  OH hydronaphthyl dichloroąuinizaryl
/ ,v  / - \  ether (II), in which the presenee of

/  ' Y  || |Cl OH is proved by Zerevitinov’s
L A ł  JCl method and by tho production of

>■ v" the acećerfe (III), m.p. 160° (decomp.).
(II) at 140—170° gives dichloroquih- 
izarin (IV) and A1-dihydronaphth- 
alene (V). At 150°, (III) is decom- 
posed into (V) and dichloroąuinizarin 

(H.) monoacelale, m.p. 209-—211°, thus
showing that an initial decom p.: into the parent 
substances does not occur. (I) and cyclohexene at 
125— 135° afford cyclohexenyl dichloroąuinizaryl ellier 
[Ac dcrivative, m.p. 130— 132° (cOrr.; gradual do- 
comp.)], which at 180— 190° passes into (IV) and 
A1;3-c?/cfóhexadiene. During debydrogenations, thore- 
fore, quinones do not- invariably behave solely as 
accoptors, but may yield main valoncy, additive 
products with tlie substrate. -H. W.

Influence of so lv en t on  th e  cou rse  of ch em ica l 
rea ctio n s. IX . K in etics of s im p le  su b stitu tio n  
reaction s.—See A., I, 87.

P h ellan d ren es. IV. C om parison  of th e  cata-  
ly tic  dehydrogenation  of i-a-phellandrene and  
Z-piperitone. J. D e w a r  and J. R e a d  (J.C.S., 1936, 
1781— 1783).— Piperitonę was practically unaffoóted 
by Pt-asbestos, Pt-C, or Pd-C at 300°, but it was 
converted ahnost quantitatively into thymol by 
Zelinskfs Pt-C  (C02; 300o). Rupe’s porcelain-Ni 
catalyst similarly effected eonyorsion (70%) into tliy- 
mol at 250°, and at room temp. in H 2, piperitono was 
hydrogenated.to monthones. i-a-Phellandrene, with 
an abtirated N i catalyst in C02, gaye a mixture 
(4 :1) of ja-eymene and^?-menthane. F. R . S.

S y n th esis  of fco łis-s-liom op in ic  acid . P. C. 
Gd h a  and K. Ga n a p a t h i (Current Sci., 1936, 5 , 244). 
—Reduction of either cis- or trans-Eb norpmate with 
Na-abs. EtOH gives the trans-óiol, tho dibromide, 
b.p. 100—102°/4 mm., of which is converted by boiling 
NaCN-EtOH into the dinitrile, b.p. 142— 145°/6 nim., 
hydrolysed by boiling 20% KOH to t.rans-2 : 2-di- 
mcthylcyc.lobutane-l : 3-diacetic acid (t-rans-s-homopinic 
acid), m.p. 120— 121° (dianilide., m.p. 219—2 2 0 E t2 
ester, b.p. 131— 132°/4 mm.), stable to distillation over 
Ba(OH)2 and converted by A c ,0  only into tho double 
anhydride. J. W. B.
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P in en e p erox id e . K. S u s u k i  (Buli. Inst. Phys. 
■Chem. Res. Japan, 1936, 15, 70—71).—Th o a-pinene 

, peroxide, d f  0-9310, <  1-4885, Md1

(L + 21-22°, obtained by autoxidation of
i n .a t t  (^-a-pinene, with H 2- P t 0 2 gives some 

ysTT  dihydroverbenol — A 
/  pinononic acid.

ture is suggested.

and
The

with KM n04 
annexed struc- 

R. S. C.

O xidation  of a-pinene w ith  p o ta ssiu m  per- 
m an gan ate  in  acetone so lu tion . T. K u w a t a  (J. 
Soc. Chem. Ind. Japan, 1936, 39, 39-1— 395b ).— d-a- 
Pinene (I) in 90% aq. COMe2 containing K M n 0 4 [2 0  
-to 1 mol. of (I)] at 10— 15° affords rf-a-pinonic acid, m.p.
101— 103°, and (d)-l-hydroxy-G-keto-l : 3 : 3-trimethyl- 
2 : 4-methylenecyclohexane, m.p. 35-5— 36-5° [semi­
carbazone, m.p. about 230° (decomp.)]. J. L. D.

C atalytic action  of Japanese acid  c lay  on  
terpene com pounds. V. H ydration  of a-pinene 
-with acetic ac id . T. K u w a t a  (J. Soc. Chem. Ind. 
Japan, 1936, 39, 392— 394b).—a-Pinene with AcOH 
containing A c20  and clay free from acid-sol. materiał 
affords cZ-limonene (I), bornyl, wobomyl, and terpinyl 
ącetate, the last probably formed from (I).

J. L. D.
T erpene com pounds. III. S y n th esis  of iso -  

fenchocam phononic acid . J. C. B a r d  h a n  and 
N . C. Ga n g u l y  (J.C.S., 1936, 1852— 1853).—E t aa- 
dimethyl-lsevulate and CN-CH2-C02E t with C5H n N  
give E t a-cyano-fiS-dimethyl-Aa-pcntcne-'x.$-dicarboxyl- 
ate, b.p. 165°/4 mm., which with KCN yields tho Et 
ester (I), b.p. 161°/4 mm., of p8-dimethylpentane-<x$$- 
tricarboxylic acid, m.p. 200—201° (ester-imide, m.p. 
88—89°). (I) with Na in C0H„ affords Et 2 : 2 : 4 -  
trimethyhyclopentan-l-onc.-i : 5-dicarboxylate, b.p. 
135°/4 mm., hydrolysed to 2 : 2 : 4 -trimethylcł/c/o- 
pentan-l-one-4-carboxyhc acid, m.p. 70—71° (Et 
ester, b.p. 96— 97°/3 mm., and its semicarbazone, m.p. 
180— 181°), which must be identical with Aschan’s 
tsofenchocamphononic acid. F. R. S.

R acem isa tion  in  the cam phene rearran ge-
m en t. A. I. Schayuigin (J. Gen. Chem. Russ., 1936,
6, 1314— 1324).—iert. -Methyl f enchyl alcohol, [a]D 
+  9-04°, yields a-methylcamphene, [a]D +14-87° to 
+31-85° in E t20 , depending on the duration of heating 
with anhyd. K 2C03 or N aH S04, and this affords 4- 
methylisobomyl acetate (I), [a]D +15-1°, from which 

, 4-methyKsoborneol (II), [a]D +9-84°, is obtained by 
hydrolysis. This is converted by heating with 
N aH S04 into p-methylcamphene, [a]D —6-45°, from 
which (I), [a]D +4-21°, and (II), [a ]D +3-72°, are 
obtained as above. The campheno rearrangement of 
type I  involves inversion of optical rotation in passing 
from campheno to isoborneol, or vicc ver$a, whilst 
type II  involves two successive inversions, yielding a 
finał product with optical rotation of the same sign as 
the initial product. A no. of schemes explaining the 
structural rearrangements involved aro giyen. All 
[a]D are in EtOH except wliere stated otherwise.

R. T.
T ota l sy n th esis  of cam phen ilone and of a- and  

p-fenchocam phor on e . G. K o m ppa  and O. K omppa 
(Bor., 1936, 69, [iJ], 2606—2610).—CMo2:CH-C02H 
is converted by protraęted boiling with an excess of

dicycZopentadione into 3 : 3-dimełhyltricyclo-[l : 2 : 2]- 
Ai -heptene-2-carboxylic acid, b.p. 141—141-5°/12 mm., 
hydrogenated (Pd) to isocamphenilanic acid (I), m.p. 
115—116°. (I) is transformed through the chloride
and azide essentially into camphenilylamine; the 
alcohol obtained from this is a mixture oxidised by 
KM n04 to camphenilone, apocamphoric and cis-apo- 
fenchocamphoric acid. The intermediate formation 
of apocyclene is assumed. H. W.

S tereo isom eric  cam p h en ilo ls . W. H uokei, and 
W. T a p p e  (Ber., 1936, 69, [iJ], 2769—2772).—  
Camphene, b.p. 157-8°/742 mm., m.p. 49°, [a]D— 95-7°, 
from Siberian pine-needle oil, is oxidised to  camphen­
ilone (I), b.p. 193°/760 mm., m.p. 39°, [a]D —60-8° in 
C6H 6, reduced by N a and EtÓH to camphenilal I, 
m.p. 76—77°, [a]“  -^-23-0° in EtOH (H phthcdate, m.p. 
146— 147°, [a]pi —72-9° in C,;H6; p-nitrobenzoate, 
m.p. 96—98°, [a]“ . —42-1° in CfiH r>; p-aminobenzoate, 
m.p. 169°, [ajn —60-4° in EtOH). Hydrogenation 
(Pt-sponge in AcOH saturated with HC1) of (I) leads 
(after piu-ification) to camphenilol II, m.p. 98— 101°, 
Md +33-3° in EtOH (-p-aminobenzoate, m.p. 161°, 
Md +34-6° in EtOH). Alkaline or catalytic reduction 
of r-campheniloneoxime gives a mixture of r-camphen- 
ilylamines one of which yields Bz and Ac  derivatives, 
m.p. 149— 151° and 135—136°, respectively, whereas 
the other affords Bz and Ac compounds, m.p. 104° 
and m.p. 99— 100°, respectively. H . W.

Supposed  tran sition  of cam phor or cam phol- 
en ic  acid  in to  p inonic acid . D ehydration  of 
dihydroxyd ihyd ro-a-cam pholen ic acid . G. 
Komppa and S. B eckm ann (Ber., 1936, 69, [i?], 
2783—2789).—Repetition of Tiemann’s work on the 
óxidation of campholenic acid shows that the amount 
of oily by-products (I) can be greatly suppressćd by  
suitable choice of conditions and that dl-dihydroxy- 
dihydro-a.-campholenic acid  (II), m.p. 138— 139°, 
is readily isolated. a-Campholonic acid [Tiemann’s 
“ pinonic acid ” (III)]is not present in (I) and is a pro­
duct of the dehydration of (II), which occurs partly 
when it is distilled under diminished pressure or, 
morę completely, under atm. pressure. Under these 
conditions tho dlstillate is a mixtureof d 1 -  a -  campholon i  c 
acid  (IV), b.p. 186°/9 mm. [semicarbazone  (V), m.p. 
about 240° (decomp.) according to the rate of heating; 
oxime,  m.p. 188°], and 2 : 6 -diketocampkane (V), 
m.p. 189— 190° [diozim c,  m.p. 244—245°; semicarb­
azone,  m.p. 290° (decomp.)]. (II) is converted into
(IV) by boiling dii. H 2S 0 4. (IV) is transformed into
(VI) when heated at its b.p. and (VI) into (IV) by  
boiling dii. HCł. Treatment of (V) with NaO Et- 
EtOH at 160— 170° leads to cZZ-a-campholanic acid 
(corresponding amide, m.p. 124—125°). (IV) is 
therefore regarded as 2 : 3 :  3-trimethylcyc\openta7i-l- 
one-4-acetic acid  and (III) is either A  or B .  The

CMe2- ę H - ę H 2 
CH, C02H 

CHMe-CO 
(4 .)

c h2-ch— CII2 
ęMe2 CO,H 

CO-CHMe
( B . )

reported formation (Tiemann) of pinie acid from
(III) and NaOBr is erroneouś. The formation of 
CHBr3 or CBr4 is due to impurities and the product
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is a cryst. acid , C10H 14O6, m.p. 212—213°, or an optic- 
ally a c tiv e /o m , m.p, 229—230°, which can be neither 
identieal nor isomeric with pinie acid. H. W.

Iso m er ic  2  : 3 -d iam in ocam p h an es. H. R ijpe  
and P. B o h n y  (Helv. Chim. Acta, 1936, 19 , 1305—  
1323).—W ithNa-EtO H  camphorquinonedioxime gives 
a mixture of a- (I) and an isomeric (II) 2 : 3-diamino- 
camphane; it resists H 2-N i, but with A l-H g in E t20  
affords an isomeric (i-diamine (III), which under 
acid conditions often gives derivatives of (I). (III), 
m.p. 148— 149°, sublimes at 124°/12 mm., [a]“  
+  10-655° in C8H 6, decomposes after some months 
in vac., gives a mono-aurićhloride, decomp. 204—  
205°, platinichloride, decomp. 251°, HgCl2 double 
salt, thiocyanate, di-hydrochloride, cryst., -perchlorate, 
decomp. 267°, and -picrate (IV), m.p. 231° (decomp.), 
ozalate, m.p. 245°, citrate, decomp. 195°, diurethane, 
m.p. 139°, b.p. 158°/12 mm., Ac2 (V) (no methyl- 
glyosaline obtained), m.p. 307°, [«]2D0+ 17-6° in HCO,H,
B z2 (VI), m.p. 276° (a stibs tance, C8H14< ^ > N B z ,
m.p. 148°, is also formed), di-ip-nitrobenzóyl (VII), m.p. 
276°, diphenylthiocarbamide. (VIII), m.p. 187°, phenyl- 
carbamide, m.p. > 260°, and dicarbamide, m.p. > 280°, 
di-p-nitrobenzylidene, m.p. 170°, -j>-anisylidene, an oil, 
and -benzylidene, b.p. 212°/12 mm., derivatives. With 
benzil and isatin (III) gives the substances (IX),

C8H 14< g g f £ ,  R =  COPh-CPh:, m.p. 19°, and

o-C6H4< ^ > C O  (X), decomp. 234°, [<*]“  + 9-2°
in dioxan. (III), Me2S 0 4, and aq. NaOH give 7% 
of NN'ilfe2 (XI) [(ATÓ)2-dcrivative, m.p. 144-—146°], 
and N N '-il/e4 derivative, b.p. 126°/11 mm., d f  0-9308, 
M d +29-22° [mono-picrate (XII), m.p. 164° after 
sintering at 161°, -methiodide (X III), decomp. 218°, 
M d + 3-3° in 50% EtOH, -carbcthoxymethoj>erchlor- 
ate N '-perchlorate, m.p. 170°, decomp. 208°, and -carb- 
ethoxymethobromide, m.p. 170° after sintering at 
159° (with Ag20  givcs the carboxyrnethobetaine, m.p. 
177°, [a]“  +10-665° in H 20 ) ; diperchlorate, decomp. 
235°]. (I), b.p. 133— 136°/12 mm., 246°/760 mm.,
and (II), b.p. 246°/760 mm., 125°/12 mm., are best 
separated by the Ac0 derivatives, m.p. 308—309°, 
M d +17-9° in 80% H C 02H [ ? = i(V )], and m.p. 
247-5—250°, M d0 +19-5° in 80% HCO,H, respectively, 
which cannot be hydrolysed, or, less well, by way of 
the oxalałes, m.p. 255° and 230°, respectively (a frac- 
tion, m.p. 275°, was also obtained). The crude mix- 
ture of (I) and (II), containing mostly (I), gives (VI), 
(VII), a picrate, m.p. 227—232° [? =  (IV)], diphcnyl- 
thiocarbamidc derivative, m.p. 178— 179° [ ? =  (VIII)], 
and a substance (IX) [R =  (X)], decomp. 194°, 
M d — 14-65° in dioxan; with Me2S 0 4 it gives a little
(XI) and much N N '-lfe4 derivative, b.p. 122°/12 mm., 
[*JS +16-75° [picrate =  (X II); methiodide, m.p. 217° 
(decomp.), [«]“> + 3-7°, ? =  (X III); carbethoxy-
methobromide, m.p. 170° (sinters at 155°), [a]£° +15-91° 
in H 20 , and corresponding betainę, m.p. 176°, hygro- 
scopic, M d + 5-6° in H20 ], and a smali amount of 
a substance, b.p. 165°/12 mm. (with M el gives a 
substa7ice, m.p. 96°, not a methiodide), which may be 
derived from (II). In both methylations some ? 
M e methosulphate, an oil, is obtained, which gives

the metlioperchlorate perchlorate, decomp. 225°, also 
obtained from (XIII). R. S. C.

t e r t .-P ropylfenchyl a leoh ol. A. I. S o h a y eig in  
(J. Gen. Chem. Russ., 1936, 6, 1310— 1313).— tert.- 
Allylfenchyl aleohol and H 2 at room temp. (Pt-blaek 
catalyst) yield tert.-propylfenchyl aleohol, b.p. 118°/13 
mm., from which a mixture of unsaturated hydro­
carbons is obtained by heating with anhyd. K H S 0 4 
at 120°. R. T.

S tru ctu re  of tr iterp en es. F. S. S p r in g  (Chem. 
and Ind., 1936, 1050— 1051).—The annexed skeleton 
is adopted for triterpenes.

R. S. C.
N ovel in terrela tion sh ip  in  th e  triterp en e group.

J. H . B e y n o n , I. M. H e il b k o n , and F. S. Spr in g  
(Naturę, 1936, 138, 1017).—The aleohol previously 
described (A., 1934,1330),nownamed basseol,is readily 
cychsed by various reagents to j3-amyrin, furnishing 
the first example of the conversion of a naturally- 
occurring tetracyclic into a naturally-occurring penta- 
eyclic triterpene. L. S. T.

P o ly terp en es and  p o ly terp en o id s. CVIII. 
S y n th eses  of th e  tr im eth y ln ap h th o l obtained by  
dehydrogenation  of pen tacyclic  terp en es. L.
R u z ic k a , K . HoFJtANN, and H. S c h e l l e n b e r g .  
CIX. G lycyrrh etic  acid . L. R u z ic k a  and H. 
L e u e n b e r g e r  (Helv. Chim. Acta, 1936, 19, 1391—  
1402, 1402— 1405; cf. A., 1936, 1514).— CVHI. The 
Me3 derivatives obtained by degradation of poly­
terpenes are 1 : 2 :  5-C10H 5Me3 and 2-m eth oxy-l : 5 : 6- 
trim ethylnaphtlia lene  (I). Mixtures of styphnates, but 
not of picrates or C6H 3(N 0 2)3 compounds, of isomeric 
C10H 5Me3 give definite depressions of the m.p. The

structure of triter-(CH,-0H)Me Me
XC/  CH,

O H -ę iT ^ H ^
CH, C /

penes and the generał 
principles to be used 
for determination 
thereof are discussed. 
The annexed structure 
is suggested, only that 
part given in fuli 
having been con- 
firmed by degrad- 
ative experiments. 

3 : 1 :  2-OMe-C6H 4Me-COMe [from the acid chloride
(III) and ZnMel], b.p. 131— 132°/15 mm., with 
Mg (not Zn) and CHMeBr-C02E t give E t $-hydroxy- 
$-Q -m ethoxy-o-tolyl-a.-m ethyl-n-butyrate, converted by 
successive dehydrogenation by I, hydrogenation 
(Pt; AcOH), and reduction by N a-EtO H  into y-6- 
7nethozy-o-tolyl-$-m ethyl-n-butyl aleohol, b.p. 170— 
171°/15 m m .; the derived brom ide, b.p. 160—162°/14 
mm., gives, by way of the nitrile, y-G-7nathoxy-o-tolyl- 
$-?nethylvaleric ac id , m.p. 120— 121°, the chloride 
(prep. by SOCL2~CcH fi) of which with A1C13 in CS2 
gives l-keto-6-m ethoxy-3  : 4 : 5 -tr im e th y l-\ : 2 : 3 : 4-
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tetrahydronaphthalene. Clemmensen reduction at 50° 
followed by dehydrogenation (Pd-C) afc 300° gives 
2-methoxy-l : 7 : S-trimethylnaphthalene, m.p. 74—75° 
[ 1 : 3 :  5-CgH3(N 02)3 compound, m.p. 128— 129°]. (II) 
with CH2N2-E t20 , followed by HC1 gas, gives 6- 
methoxytolyl C lhC l Tcelona, m.p. 44— 45°, which with 
CHMe(C02Et)2 leads to y-keto-y-6-methoxy-o-tolyl-a- 
methyl-n-butyric acid, m.p. 140— 141°, reduced (Clem­
mensen) to y-Q-methoxy-Q-tohjl-a-methyl-n-buiyric acid, 
b.p. 139— 142°/0-l mm., the chloride of which gives 
] -keio-6-methoxy-2 : 5-dim ethyl-l : 2 : 3 : 4 -tetrahydro­
naphthalene, m.p. 112— 113°. This with MgMel gives
1 - hydroxy - 6 - methoxy- 1 : 2 : 5 -trimethyl- 1 : 2 : 3 : 4- 
tetrahydronaphthalene, m.p. 83—84°, converted by 
Pd-C at 310° into (I), m.p. 89—90° [ 1 : 3 : 5 -  
C6H3(N 02)3 compound, m.p. 146— 147°]. The
naphthol obtained by dehydrogenation of amyrin 
with Zn dust or by hydrogenation and subseąuent 
dehydrogenation by Pd gives 1 : 2 : 5-C10H 6Me, 
[styphnate, m.p. 128— 129°; C6H ,M e(N02)3 compound, 
m.p. 90—90-5°].

C lX. Glycyrrhetic acid [purified by way of the 
acetale, m.p. 309—313°, [a]D + 1 4 5 ° in CHC13 (1 active 
H ; M e ester, m.p. 299—300°)], C^H^O.), dimorphic, 
m.p. 300—304° and 287—293°, [<x]D + 1 6 1 ° (163°) in 
CHClg, gives a Me ester, m.p. 259° (1 actiye H). None 
o f these compounds gives a colour with C(N02)4.

R. S. C.
C onstitution  of resin  phenols and  th e ir  b io- 

gen etic  re la tio n sh ip s. V. N atu ra l phenolic  
su b stan ces of th e  “ d im eric  con ifery l ty p e .” 
H. E edtman (Svensk Kem. Tidskr., 1936, 48, 250— 
257).—A generał survey of the morę or less compłetely 
established structures of compounds of this type 
indicates that many variants of the diphenylbutane or
l-Cl0H 7Ph scheme occur naturally. The compounds 
appear to arise by dimerisation of simple components 
of the safrol, eugenol, and coniferyl alcohol types but 
the exact course of biogenesis is at present unknown.

H. W.
L ign in  and  re la ted  com p ou n d s. X X V III. B e-  

h aviour of lig n in  tow ard s activated  h yd rogen .
R. G. D. Moore and H . H ibbert  (Canad. J. Res., 
1936, 14 , B , 404— 407).—The absence of ethylenic 
linkings in lignin is suggested by observations that 
fully methylated lignin (from spruce wood-meal; 
34— 35% OMe) is not reduced catalytically using 
either Adams or Raney-Ni catalysts in EtOH or 
AcOH at 55—60°/45 lb. per sq. in. J. W. B.

[D ioxan lig n in  and th e  p ig m en t of ebony  
w ood .] E. W e d e k in d  (Ber., 1936, 69, [5 ], 2521—  
2522; cf. A., 1936, 207).—A reply to Hilpert et al. 
(A., 1936, 858). H. W.

3- and  6-M em bered  cyclic  ox id o-com p ou n d s.
II. W. Ma d elu n g  and M. E. Oberw egner  (An- 
nalen, 1936, 526, 195— 251; cf. A., 1932, 62).—The 
crude product (I) obtained from desyl chloride and 
NaOMe contains smali amounts of trans- 
(!CH'C6H4Bz)2 and (cis-)a-2 : 5-dimothoxy-2 : 3 : 5 : 6- 
tetraphenyldioxan (II), m.p. 223°, whereas that (III) 
derived from desyl bromide contains(II),CHPhBz-OH, 
and CIIPhBz-OMe. Distillation of (I) under di- 
minished pressure affords a-methoxy-a(3-diphenyl- 
oxan, b.p. 194— 196°/16 mm. With minor amounts

of the isomeric dibenzoylstilbenes (IV) whereas (III) 
yields OMe-CHPhBz, a little CHPhBz-OH, and tetra- 
phenyldioxin, but 110 (IV). (I) and (III) behave
similarly when treated with HC1 in light petroleum  
except that (I) gives smali amounts of (IV). The 
same products are formed from (I) or (III) and HC1- 
MeOH as from CHPhBz-OH. (II) passes at 250° into 
CHPhBz-OMe. An improved prep. of trans-2 : 5- 
dimethoxy-2 : 3 : 5 : 6-tetraphenyldioxan (V), m.p. 
285° (cf. Irvine et al., J.C.S., 1907, 91, 1391; Berg- 
mann et al., A., 1930, 1438), and iraws-methoxytetra- 
phenyldioxen (VI), m.p. 185°, from CHPhBz-OH and 
HCl-MeOH is described. (II) in CGH G is transformed 
by HC1 into CHPhBz-OH and a little CHPhBz-OMe 
whereas (V) yields (VI) and (VI) is largely unchanged, 
but gives a little cis-stilbenediol dibenzoate and tetra- 
phenyldioxadiene (V II); the latter is readily obtained 
by treating the crude product of the action of HC1- 
MeOH on CHPhBz-OH with boiling Ac20  containing 
ZnCl2 or FeCl3. Treatment of (VII) with dry HC1 
in C6H 6 yields cis-chlorctetraphenyldioxen, C28H 210 2C1, 
converted by MeOH into cis-methoxytetraphenyl- 
dioxen, m.p. 155°; under similar conditions (VI) 
gives a mixture of ethers. W ith EtOH the ci.s-Et 
ether, m.p. 163°, is produced, isomerised by HC1- 
EtOH or boiling AcOH to the frans-compound, 
m.p. 192°. cis- (VIII), m.p. 156°, and trans- (IX) 
-Acetoxytetraphenyldioxen, m.p. 228°, are described.
(VII) with Br in CS2 affords 2 : 3-dibromotetraphenyl- 
dioxen, m.p. 226° (decomp.) after softening at 220°, 
converted by boiling MeOH into trans-, m.p. 292°, 
and cis-, m.p. 198°, -2 : 'i-dimethoxytelraphenyldioxen; 
the corresponding Et2 ethers liave m.p. 248° and about 
295°, respectiyely. 2 : 3-Deacetoxytetraphenyldioxen, 
m.p. 297°, is described. (VII) is transformed by 
conc. H 2SÓ4 into the very hygroscopic green oxonium

u f  1 + , r cP h -o :cP irsciltf formulated
produced and gives (VII) and (?)
H 2S20 8 when treated with H 20  and the corresponding 
Me ether or acetate when treated with MeOH or 
NaOAc. When kept with H 2S 0 4 the green salt 
passes into a red compound (corresponding perchlor- 
ate) in which only 1 O appears to participate in 
salt formation whereas the composition of the (not 
isolated) violet oxonium salts is indicated by the form­
ation when’ (VII) is added to a solution of the green 
salt. The substance described as 2-acetoxy-2 :3 : 5: 6-  
tetraphenyl-A5-dioxen, m.p. 174° (loc. cit.), is proved 
to be 2 : 3-oxidotetraphenyldioxan. (VIII) or (IV) 
is converted by boiling AcOH-HaO into a mixture of 
cis- (X), m.p. 154°, and trans- (XI), m.p. 198° (de­
comp.), -2 : 3-oxidotetraphenyldioxan. (X) is partly 
eonverted into (XI) by boiling AcOH, yields cis- 
(:CH-C6H 4Bz)2, m.p. 211°, when treated with AcOH 
containing HC1 or H 2S 0 4, and gives 0H-CPh2-C02K  
and CH2PhBz when boiled with KOH-EtOH. The 
beliaviour of (XI) is in the main similar. Hydrogen­
ation (Pd in EtOAc) of (VII) gives ds-tetraphenyl- 
dioxen (X), m.p. 165°, which slowly reacts with Br in 
CS2 giving benzil and a-stilbene dibromide, m.p. 
239°, whereas reduction of (VII) with N a and amyl

6 at 50—60° leads to tT&ns-tetraphenyl-

SOd sińce S 0 2 is also
H 20 2 or (?)

alcohol in C6H,
dioxen (XI), m.p. 245— 247°, with smali amounts of 
a-tetraphenyldioxan, m.p. 152°, and {i-telraphenyl-
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d ioxan  (XII), m.p. 305°; the tetraphenylethyl ether 
C28H260 , m.p. 131°, is formed as by-product. Com- 
pleto reduction of (XI) by Na and amyl aleohol gives 
only the dioxans, whereas that of (X) occurs yery 
slowly, giving mainly unchanged materiał with a 
little of the same produets. Catalytic hydrogenation 
of (XI) gives (XII), y-, m.p. 285°, and S-, m.p. 143°, 
-tclraphenyld ioxan . CHPhBz-OH in CHC13 is con- 
verted by the successive action of 70% HC104 and 
H 2S 0 4 into the desyl ether (X III), C2aH 22On, m.p. 
129° (d ioxim e, m.p. 198°), also obtained similarly from
(V II); it is converted by cold KOH-EtOH into 
BzOH, benzil, and CH2PhBz and by the hot reagent 
into CH2PhBz, BzOH, and 0H-CPh2-C02H. Similar 
treatment of (VI) affords (XIII) and "the isodesyl 
ether, m.p. 88° [m onoxim e, m.p. 152° (decomp.)], 
which resembles (XIII) in its behaviour towards 
acid and alkali. The eonversion of CHPhBz-OH into 
tsobenzoin and polymeric benzoin is described.

H . W.
V elocity  of reaction  of furfuraldehyde w ith  

acetone, and  it s  app lication  to  th e  d eterm ination  
of furfuraldehyde. E. K. N ik it in  (J. Gen. Chem. 
Russ., 1936,6,1278— 1285).—5 ml. of 0-1% aq. COMe, 
and 5 ml. of H20  are shaken with 5 ml. o f solution* 
containing approx. 0-02% of furfuraldehyde (I), 
5 ml. of 60% aq. KOH are added, and the mixture 
is kept at 20° for 12 min. The turbidity developed 
is compared with that given by a similar mixture con­
taining 5 ml. of 0-005% (I) in place of 5 ml. of H 20 . 
Tho concn. of (I) is given by Q-0Qoj [ ^ /( h 1fh2) —1 ], 
where7i.j and h2 are the readings of the first and second 
solutions, respectively. R . T.

S yn th eses in  th e  pyran  grou p . e is-T etra - 
hydropyran-2 : 6 -d icarb oxylic  acid . W. Czop.no- 
DOŁA (Rocz. Cliem., 1936, 16 , 459— 465).— Pyran-
2 : 6-dicarboxylic acid (I) or its Me2 ester aro readily 
hydrogenated (Pt catalyst) to ds-tetrahyclropyran-
2 : 6-dicarbosyHc acid (II) (anhydride, m.p. 71°; 
chloride, an oil), or its Me2 ester, m.p. 53—54°. A t­
tempts to convert (II) into - the ćra?w-modification 
were unsuccessful. (I) in aq. Na2C03 and N a-H g, 
in a C 02 atm., yield its # 2-dcrivative, m.p. 210°, 
which is further hydrogenated to (II) in presence 
o f Pt. R. T.

H yd roxy-carbonyl com p ou n d s. X II. 5 :7 -D i-  
h yd roxycou m arin . R. G. H eyes and A. R obert­
son  (J.C.S., 1936, 1831— 1832).—2-Hydroxy-4 : 6- 
dimethosybenzaldeliyde, NaOH, and CŃ-CH^COaH, 
followed by HC1, give 5 : l-dimethoxycoumarin-3- 
carboxylic acid, m.p. 249° (decomp.), which is de- 
carboxylated to 5 : 7-dimethoxycoumarin (citropten) 
(cf. Malkin et dl., A., 1931, 353). Phloroglucinalde- 
hyde or 2 : 4 : 6-triacetoxybenzylidene diacetate with 
NaOAc and Ac20  similarly yields 5 : 7-diacetoxy- 
coumarin. F . R. S.

S y n th esis  of rotenone an d  i t s  d erivatives. X . 
6 : 7 -D im eth oxych rom an -4-on e. H. F. Bmcir,
A. R obertson, and T. S. S ubramaniam  (J.C.S., 1936, 
1832— 1834).— p-3:4:-DimethoXyphenoxypropionio acid, 
m.p. 136—-137°, prepared from CH2Cl-(JH2-CO,Na and
1 : 3 : 4-OH,C6H3(OMe)2, with P 20 5 gives 6 : 7 -di- 
methoxychromanA-one, m.p. 123— 124°, identical with 
the product obtained by oxidation of netoric acid

(Takei et al., A ., 1932, 400). The chromanone with  
veratraldehyde forms 6 : 7-dimethoxy-3-veratrylidene~ 
chromanA-onc, m.p. 156-5— 157-5° (-furfurylidene* 
compound, m.p. 138—139°), and with 1 : 2 : 4 *  
CHO-C„H3(OH)-OMe yields 7 : 6 :  T-lrimethoxy- 
chromeno-i' : 3' : 2 : Z-benzopyryliumferricliloride, m.p.
256—257° (decomp.). p-3 : 5-Dimethoxyphenoxypro- 
pionic acid, m.p. 128— 129°, prepared from 1 : 3 : 5 -  
OH-CfiH 3(OMe2) and CILCI-CIL-COaNa, is cyclised to
5 :1  -dimethoxychroman-i-one, m.p. 99°. F. R. S.

U sn ic  acid . IV. S y n th esis  of 4 : 6 -d im eth -  
oxy-3  : 5 -d im eth y lcou m aron e-2-acetic  a c id . 
H. F . B irch , D. G. F l y n n , and A. R obertson (J.C.S., 
1936, 1834— 1837).— a-3-Methoxyphenoxyproj) ionic
acid, m.p. 93—94° (amide, m.p. 102°), prepared from 
m-OH‘CGH4'OMe and CHMeBr,C02E t, is conyerted 
into the chloride, which with A1C13 yields 6-methoxy-2- 
methyl-S-coumaranone, b.p. 120—125°/1 mm. (2 :4 - 
dinitrophenylhydrążone, m.p. 206°), and this with  
Zn and CH2Br-C02E t affords 6-methoxy-2-methyl- 
coumarone-3-acetic acid, m.p. 115— 116°. 1 : 3 : 5 -
OH-C6H 3(OMe)2 and CH2Br-C02E t yield the E t ester, 
b.p. 188— 190°/16 mm., of a-3 : 5-aimethoxyphenoxy- 
propionic acid, m.p. 115— 116°, which is converted 
through the chloride with A1C13 into 4 : 6-dimethoxy-
2-methyl-3-coumaranone, m.p. 74—-75° (2 : 4-dinitro- 
phenylhydrazonc, m.p. 240°), mixed with some 4 : G-di- 
methoxy-3-phenyl-2-melhylcoumaroiie, m.p. 125°. The- 
coumaranone with CH2Br-C02E t and Zn forms the E t 
ester, m.p. 55—57°, of 4: G-dimethoxy-2-methylcoumar- 
one-3-acetic acid, m.p. 147— 148°. Reduction (Pd-H 2) 
of i-benzyloxy-2 : 6-dimethoxyhenzaldehyde, m.p. 122—  
123°, affords G-methylphloroglucinol p-J/e2 ether, m.p.
148— 149°, which with CH2B rC 0 2E t giycs a-3 :5- 
dimethoxy-i-methylphenoxypropionic acia, m.p. 123—
123-5°. Tho corresponding chloride witli A1C13 yields
4 : G-dimethoxy-2 : 5-dimethylcoumaranone, m.p. 66—  
67°, which with Zn and CH2Br-C02E t gives 4 : 6- 
dimethoxy-2 : 5-dimethylcoumaronc-3-acetic acid, m.p. 
179— 180°. This acid is isomeric and not identical 
with O-dimethylpyrousnic acid (cf. Asahina et al., 
A., 1936, 1104). F . R . S.

C onstitu tion  of ayapanin . P. K . B ose and A. C. 
R oy (J. Indian Chem. Soc., 1936, 13, 586—587).-— 
Ayapanin, m.p. 114— 115° (cf. Nag and Bose, A ., 
1934, 1421), isolated from the leaves of Eupatormm  
ayapana, is shown to be 7-methoxycoumarin. Two 
other compounds, m.p. 220—221° (terrned ayapin) and 
m.p. 109°, have also been isolated. H. G. M.

A lp inone, a  benzopyrone d erivative. Y. Kim ura 
and M. H osh i (Proc. Imp. Acad. Tokyo, 1936, 12 , 
285—288). —AIpinonc (3 : 5-dihydroxy-l-methoxy-2-
phenyl-2-methyl-2:3-dihydrobenzoA:4-pyrone) (I), m.p. 
178° [Aco, m.p. 108°, and Bz.2 derivatives, m.p. 208—• 
209°; Jfcjether (II), m.p. 115°; oxime, m.p.203—204°; 
semicarbazone anhydride, m.p. 200—201°], with boiling 
M el affords naralpinont, CI6H 140g, m.p. 136— 137° 
(Bzz derivative, m.p. 203°). (I) with boiling 30—50% 
KOH (H2 atm.) affords mainly izalpinin (III), whereas 
with hot 10—20% K O H  (H2 atm.), ^oalpinone  
(3 : 5-dihydroxy-7-methoxy-2-phenyl-2 : 3-dihydrobenzo-
1 :4 -pyrone) (IV), m.p. 148° [ ife 2 ether (V), m.p. 
108— 109°], mainly is formed with loss of 1 CHS; some
(IV) is converted into (EU). (II) with boiling 5%
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KOH affords 2-hydroxy-4: Q-dimethoxyphenyl a-meth- 
oxystyryl ketone, m.p. 112° (also synthesised from 2 - 
hydroxy-4: 6-dimethoxy-o)-methoxyacetophenone and 
PłiCHO), converted by boiling EtOH-HCl into tho 
Mej ether of (IV) and thence into (V). (I) with 3%
H .A  in cold 3% KOH affords some COPhMe, which 
indicates that 1 Me is in position 2. The skeletons of
(I), (IV), andfustin (cf. A;, 1935, 757) are similar sińce 
their ultra-violet absorption spectra are almost 
identical. J. L. D.

C olouring m a tter  of red  cabbage. II. I. 
Chmielewska  (Rocz. Chem., 1936, 16, 384—387).—  
Rubrobrassicin chloride (I), isolated from red cabbage, 
is a compound of an unidentified biose with methyl-7- 
or -5-sinapylćyanidin. (I) when warmed with MeOH- 
E t20  yields rubrobrassin chloride, C28H330 1GC1 (A., 
1934, 336), and M e sinapatc, m.p. 91—92°. R. T.

C olouring m a tter  of I lib iscu s  Sabdariffa , L. 
(h iv iscin ). II. R. Y amamoto and Y . Osima (Sci. 
Papers Inst. Phys. Chem. Res. Tokyo, 1936, 30, 
258—262; cf. A., 1932, 1296).—Pure hiviscin 
chloride, C2GH 2g0 1GCl,3H20 , m.p. 178°, with 17% 
HC1 gives glucose, a ( ?aldo)pentose, and delphinidin 
chloride, identified by its colour reactions, absorption 
spectrum, and by eonversion into ay-2 : 4 : 6 : 3': 4 ': 5'- 
hexamethoxydiphenylpropane. R. S. C.

S y n th esis  of ch rysin  and o th er h yd roxy-  
flavones. R. Se k a  and G. P rosohe (Monatsh., 
1936,69,284—291).— Gradual addition of CPh-C-COCl 
in P h N 02 to a well-cooled solution of 1 : 3 : 5 -  
CfiH3(OH)3 and AIC13 in PhNO, followed by removal 
of the solvent with steam and sublimation of the dried, 
residual resin in a vac. giycs 5 : 7-di hydroxyflavonc 
(chrysin), m.p. 274—275°. Similarly 1 : 3-CGH4(OH)2 
and 1 : 2 :  3-CGH 3(OH)3 afford 7-hydroxyflavone, m.p. 
240-8°, and 7 : 8 -dihydroxyflavone, m.p. 240—241°, 
respectively. Attempts to condense CPhiC-COCI with 
1 : 2 -  or 1 : 3-C0H4(OH)2 were fruitless. 1 : 3 : 5 -  
CgH3(0H )3 and 3 : 4-(0Me)2CGH3-C:C-C0Cl or 3 : 4 -  
CH20 2ICcH3,C:C*C0C1 appear to give hydroxyflavones. 
The apphcation of sublimation in a high vac. to the 
purification óf natural and sjmthetic 3 ': 5 : 7-tri- 
hydroxy-4'-methoxyflavanone (hesperitin) and syn- 
thetic 4':5:7-trihydroxy-3'-methoxyflavanone (homo- 
eriodictyol) is dcscribed. H. W.

C alotropin , th e  A frican  arrow  p o ison . I.
G. H e sse  and E. R e ich en edeb  (Annalen, 1936, 526, 
252—276).—Extraction of the dried leaves and stalks 
of Caloiropis procera with 50% EtOH at 40—50° and 
treatment of the extract with Pb(OAc)2 followed by 
concn. and extraction with CHC13 leaves a solution 
from which calotropagenin (I), m.p. 240°, is removed 
by charcoal. The CHC13 solution is washed with 
iV-Na2C03 and treated with light petroleum, thus 
giving the compound, C29H1?0 9,ĆHCJ3, decomp. 221°, 
from which by treatment with boiling C6H 0 followed 
by crystallisation from EtOH or EtOAc and desicca- 
tion at 120°/high vae. calotropin (H), C29H40O9 
(? C29H420 9), m.p. 221° (decomp.) when rapidly 
heated, [«]D -)-55-7° in MeOH (monohydratc), is 
obtained. (II) is very hygroscopic, stable to air, 
and gives a positive Legał test. The amorphous 
Me ether has m.p. about 165°. Eission of (II)

with iV-NaOH under N 2 gives Ą-calotropaic acid (YLl.), 
C23Hm0 7, decomp. 22S° after marked softening at 
190— 195° (Et ester, m.p. 224°), ^-calotropagenin (IV), 
C^HgoOu, m.p. 241° (decomp.), and a very strongly 
redueing substance (V). Similar treatment with 
Ba(OH)2-MeOH gives an insol. Ba salt which, when 
dry, ignites spontaneously on exposure to air; (V) is 
not present in the mother-liąuors. (II) in MeÓH 
containing Ba(OH)2 readily absorbs atm. 0 2, whereby 
>  one change appears to oceur. The solution con- 
tains a substance, C^^oOk,, m.p. 154° which loses 
C02 at 100° giving the compound, C28H 420 8, m.p. 224°, 
whilst (V) is also present. When (II) is heated at 
230°/high vac. it  gives (V) as a eryst. sublimate whUst
(I) is obtained by chromatographic ana^sis of the 
residue. Both fissions proceed similarly with regard 
to (V) but difTcrcntly with respect to the other 
produets owing to the aetion of alkali on (I) whereby 
(HI) and (IV) are produced. To eliminate this effect
(II) is heated with conc. Na2B40 7 in absence of air,
whereby (V) and the lactone isocalotropagenin, m.p. 
251° (converted by cautious treatment with alkali 
into isocalotropaic acid, C23H 340 7, decomp. 156°), 
are produced, also formed from (I). (V), m.p.
84° [dinitrophenylosazonc (VI), decomp. 230°], is
methylrednctic acid, o§.Q.Qjj*^>CHMe (VI) or

OH-8 <!HAIe^>^ 2' I tre(i ucesTollens’ reagent, neutral
AgNO?, acid I, cold Eehling’s solution, and methylene- 
bluc. KM n04, Cr03, or II20 2- E t 0 2 do not transform it 
into eryst. produets. H N 0 3 gives H 2C20 4 in good yield. 
Under defined conditions Ag20  transforms (V) into 
methylsuccinic acid, the change following the courso
(VH) -> 0 0 .(jY[ >CH M e [from which (VI) is derived]
-> CH0-CH2-CHMe-C0-C02H or 
C 02H ‘CH?*CHMe-C0-CH0 (which givos a phenyl- 
hydrazideaiphenylhydrążone, C24H26ONG, decomp. 148°) 
-> COoH-CHo-CHMe-CO-CO;,!! (the dinitrophenylhydr- 
azone," decomp. 188°, differs from that of a-keto-a'- 
methylglutaric acid) -> C02H -CH2-CHMe-C02H. A t­
tempts to preparo (V) from”rhamnose were unsuccess- 
fu l; at 200°/0-5 mm. a redueing distillate is obtained 
which gives minimal amounts of a red compound with 
(N 02)2C6H3'NH-NH2 but acidic hydrolysis does not 
afford redueing substances, which are produced in 
minor amount by alkaline treatment but not by 
Na2B40 7. (I) is a new aglucon of the cardiac poisons
class and is very closely related to strophanthidin. 
Of the 6 0  2 are present in the enol-lactone ring and
2 are in OH groups in tlie neighbóurhood of tlić 
side-chain which give rise to two series of transform- 
ation produets. The function of the remaining 2 O 
is not establislied but by analogy the presence of OH 
at C(3) may be assumed. Thermal decomp. óf (H)

-OH
-0-C6H 70 2

(n .)

gives (I) and (V) in at least 70% yield and no other 
yolatile materiał is formed. In  harmony the formuła
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of (II) is obtained by summation of (I) and (V). 
Towards boiling 1% H 2S 0 4 (H) is stable and under 
more drastic conditions it  gives anhydrocalotropin, 
m.p. 207°, which gives (V) when heated in vac. It 
therefore appears certain that (V) exists pre-formed 
in (H) and the annexed structure for (II) is suggested.

H. W.
C om pound of d ioxan  w ith  p erch loric  acid .

C. Sh eets  (Natuurwetensch. Tijds., 1937, 19 , 12—  
15).—Dioxan forms a per chlorate, C4H 80 2,HC104,H20 ,  
m.p. 80— 82°, and double compaunds, 
M(C104)2,12C4H 80„,6H20 , in which M =  Ni, Cu, Co, 
and Mn. Dioxan can be determined by oxidation 
with excess of K 2Cr20 7 in H 2S 0 4. S. C.

C on stitu en ts of th e  b ark  of Z a n th o x y lu m  
a m erica n u m  (M ili). II. X an th y letin . (Miss) 
J. C. B e l l  and A. R o b e r tso n  (J.C.S., 1936, 1828—  
1831).—From the mother-liąuors left after removing 
xanthoxyletin, xanthylelin (I), C14H 120 3, m.p. 128— 
128-5°, lias been isolated; (I) is reduced (Pd-H 2) 
to the / / 2-derivative, m.p. 124— 125°, which with 
Me2S 0 4-N a 0 H  yields o-methyldihydroxantkox>/lelinic 
acia, m.p. 141— 142°, reduced to the -tetrahydro-acid, 
m.p. 99— 100°, also obtained from o-mcthylxanthyl- 
etinic acid, m.p. 193— 194° (decomp.), prepared from
(I) and Me2S 0 4. NaOH converts (I) into COMe2 
and resorcinol (di-p-nitrobenzoale, m.p. 184— 185°)" 

Ozonolysis of (I) affords 
^  ^  ^  7 - hydroxy- 6 -formylco umarin,

Me,
„ /  \  / \  s 0 \  ‘■ hydroxy-6 -Jormylcowmarm,

Y  | |CO m p 253° (decomp.) [phenyl- 
%■ hydrazone, m.p. 255—257°

CH ( I ) (decomp.)], which is reduced
(Pd-H 2) to 7 - hydroxy - 6 - 

methylcoumarin, m.p. 248° (acetale, m.p. 145—146°), 
also obtained from 1 : 5 : 2 : 4-CHO-CcH2Me(OH)2, 
NaOAe, and Ac20 . F . R. S.

P rep aration  of (3-thiophenic [th iophen-3-carb- 
o x y lic ] acid . I. J. R in k e s  (Rec. trav. chim., 1936,
55, 991—992).—Tetraiodotliiophen, m.p. 199—200°, 
with A l-H g gives 64% of 3-iodothiophen, b.p. 77—  
80711 mm., which with KCN and CuCN in aq. EtOH  
at 180° affords 62% of thiophen-3-carboxylic acid, 
m.p. 137— 138°. R . S. C.

N ew  tb iophen  derivative. J. $ ąavłewxcz (Rocz. 
Chem., 1936, 16 , 470—478).—The product obtained 
by fusing coumarin with S (A., 1936, 997) is shown 
to be the SS-dilactone (I), m.p. 331— 331-5°, of 2 : 5- 
di-o-hydroxyphenylthiophen-3 : ź-dicarbozylic acid (II) 
(dichloride, decomp. 155°; M ez ester, m.p. 155-5—  
156°;’ dianilide, m.p. 264— 264-5°). (I) is hydrolysed 
to (II) by aq. NaOH, and (II) readily regenerates
(I) when heated at below the m.p. A solution of
(II) in aq. NaOH and M e,S04 afford a mixture
of 2 : 5-di-o-anisylthiophen-Z : 4 -dicarboxylic acid
(anhydride, m.p. 232—233°; N a  and Ag  salts) and its 
M e2 ester, m.p. 131— 132°. (II) in aq. Na2C03 and 
BzCl yield the Bz2 derivative of (II), m.p. 196— 196-5°, 
and the S-lactone of 2 - o - hydrozyphenyl-5-o-benzoyloxy- 
phenylthiophen, m.p. 211—212-5°, both of which 
yield (I) when heated at >  m.p. R. T.

T hionaphth en  se r ie s . K . F r ie s , H . H eer in g , 
E. H emmecke, and G. Siebert  (Annalen, 1936, 527,
83— 114).—The character of thionaphthen is de-

finitely not benzenoid. In  most of its reactions it 
appears naphthoid and when this is not so the changes 
appear to require further explanation.

Gradual addition of 33% KOH to COPh-CH2Br 
and m-OH-C6H4-SH in EtOH affords phenacyl 
m-hydroxyphenyl sulphide, m.p. 78-5° (ozime, m.p. 
92°; Me ether, m.p. 47°), converted by conc. H 2S 0 4 
into 5-hydrozy-2-phenylthionaphthen (I), m.p. 81° 
[Me ether (II), m.p. 59°]. (I) is readily converted
by Br (1 mol.) in CHC13 into G-bromo-5-hydroxy-2- 
phenylthionaphthen, m.p. 102° [the M e ether, m.p. 
113°, is obtained by use of Me2S 0 4 but not by direct 
bromination of (II)]. Further bromination readily 
leads to 1 : G-dibromo-5-hydroxy-2-phenylthionaphthen, 
m.p. 128° [Me ether, m.p. 177°, obtained by bromin­
ation of (II), which then slowly gives 1 : 4 :  G-tribrorno- 
f>-m,ethoxy-2-phenylthionaphthen, m.p. 164°]. Chlor- 
ination of (I) in CHC13 gives 1 : G-dichloro-5-hydroxy-2- 
phenylthionaphthen, m.p. 99° (which is not a keto- 
chloride sińce it is sol. in alkali, unchanged by SnCl2, 
and does not liberate I  from KI), and then 1 : 4 : 6 -  
trichloro-5-hydroxy-2-phcnylthionaphthen (III), m.p. 
113°. Treatment of (I) with a large excess of Cl2 
in CHC13 gives 1 : 3 : 4 : 4 : 6 : 6-hexachloro-5-keto-2- 
phenyl-'i : 4 : 5 : Q-tetrahydrothionaphthen, m.p. 167° 
(decomp.), which liberates I  from KI and reacts with 
SnCl2 ; it is reduced (Pd-sponge in anhyd. CHC13) 
to (III) or by SnCl2 in excess of AcOH to 1 : 4-di- 
chloro-5 : G-dihydroxy-2-phenylthionaphthen, m.p. 160° 
(diacetate, m.p. 152°), oxidised by H N 0 3 (d 1-4) in 
warm AcOH to 1 : 4-dichloro-2-phenylthionaphthen-
5 : 6-quinone, m.p. 1S6°.

4 : 4'-Dinitro-2 : 2'-dialdehydodiplienyl disulphide is 
transformed bjr treatment with Na2S-N a2C03 in 
boiling E t0 H -H 20  followed by CH2Cl,C02Na into
4 -n itro-2-aldehydophenylth iolacetic ac id , m.p. 178°, 
transformed by boiling 2/V-NaOH into 4 -n itrothio- 
n aph th en -l-carbozylic  a c id  (IV), m.p. 237° (Et ester, 
m.p. 166°, also obtained from 4 : 2- 
(NO2)(CHO)C0H 3-SBr and CHAcNa-C02E t ; corre- 
sponding chloride, m.p. 160°), obtained more readily 
by the successive treatment of 5 : 2 -N 02,C6H 3Cl,CH0 
in boiling EtOH with Na2S-S, NaO H -Na2S, and 
CH2Cl-C02Na. (IV) is reduced by F eS04 and N H 3 
to 4:-am inothioJiaphthen-l-carboxylic a c id  (V), m.p. 
278° (decomp.), chlorinated in AcOH containing conc. 
HC1 to 3 : 3 : 5 : 5 : 6-pentachloro-4:-keto-3 : 4 : 5 : 6- 
te trahydrolh ionaphthen-1 -carbozylic  ac id , m.p. 172° 
(decomp.). This when heated at 170— 180° or rapidly 
heated to boiling with AcOH containing NaOAe 
gives 3 : 3 : 5 :  G-tetrachloroA-keto-S : i-d ih yd ro -
th ion aph th en -l-carboxylic  ac id , m.p. 213° (decomp.), 
and when reduced by SnCl2 in AcOH containing 
NaOAe gives 3 : 5 :  G-trichloro-i-hydroxythionaphthen- 
\-ca rboxy lic  ac id , m.p. 290°, oxidised by H N 0 3 in 
AcOH to 5 : 6 -dichlorothionaphthen -3 : 4-quino7ie-l- 
carboxylic ac id , m.p. 225° (decomp.), also obtained by 
hydrolysis o f the keto-ehloride; it is converted 
by N H 2Ph in EtOH into 5-chloro-G-aniloA-hydrozy-
3 -keto-3 : 6-d ih ydro th ionaph then-l-carboxylic  ac id , m.p. 
255°. (V) is transformed through the d iazon iu m  
compound into ±-hydroxy th ionaphthen-1 -carbozylic  a c id , 
m.p. 264°. When heated with PbO at 280—290°
(V) affords 4 -aminothionaphthen (VI), m.p. 72° (Ac 
derivative, m.p. 106°), converted by Br in AcOH into
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S-bromo-i-aminothionapMhen, m.p. 75° (Ac deriv- 
ative, m.p. 143°), and by PłiCPIO into benzylidene- 
thionaphthyl-ź-amine, m.p. 98°. The latter and 
A-aminothionaphthen hydrochloride at 180° and then 
at 200—205° give di-2' : 3' : 2" : 3"-thiopheno-5- 
phenyl-5 : 10-dihyaro-l : 2 : 8 : 9-acridine, m.p. 269°.
(VI) is transformed by Skraup’s reaction into 2' : 3'- 
thiopheno-5 : Q-quinoline, m.p. 88°. 8-Bromo-2' : 3'- 
thiopheno-5 : 6-quińóline, m.p. 132°, is obtained simi­
larly. (VI) couples with PhN2Cl to 3-benzeneazo- 
thionaphthyl-i-amine, m.p. 103° (Ac derivative, m.p. 
154°). Exhaustive chlorination of (VI) in AcOH  
containing HC1 leads to 1 : 2 : 3 : 5 : G-pentachloróA- 
hydrożythionaphthen, m.p. 164°, oxidised by H N 0 3 
(d 1-4) in AcOH to 1 : 2 : 5 : G-tetrachlorothionaphthen-
3 : 4 -quinone, m.p. 166°, whence 1 : 2 :  o-trichloroA- 
hydroxy-3-keto-G-anilo-3 : G-dihydrothionaphthen, m.p. 
270°.

1-Hydroxythionaphthen, m.p. 103° (Me ether, m.p. 
44°), obtained by diazotisation of (VI), is brominated 
in AcOH containing NaOAe to 3-bromo-i-hydroxy- 
thionaphtlien, m.p. 112° [whence 3-bromo-2-nitro-\- 
hydroxythionaphthen, m.p. 173° (decomp.)], or 2 : 3 -  
dibromoA-hydroxythionaphthen, m.p. 103°. The lat­
ter is oxidised by H N 0 3 (d 1-42) in CHC13 to 2 -bromo- 
thionaphthen-Z : 4-quinone, sublimation, softening, and 
decomp. 130°, reduced by S 0 2 to 2-brorno-3 : 4- 
dihydroxythionaphthen, m.p. 248° (also -f-CGH 0) (di- 
acetate, m.p. 140°). 2-BromoA-hydroxy-3-keto-G-anilo-
3 : G-dihydrothionaphthen, decomp. 213°, is described.

2-Nitrothionaphthen in H 2S 0 4 is transformed by 
K N 0 3 at > 4 °  into 2 : 3 :  6-trinitrothionaphthen, m.p. 
196°, or if  less K N 0 3 is used into 2 : 3-dinitrothio- 
naphthen (VII), m.p. 199-5°, accompanied by dinitro- 
thionaphthen B (labile a -form, m.p. 98—99°, and (3- 
variety, m.p. 119— 121°) and dinitrothionaphthen C, 
m.p. 171°, o f unexplained constitution. Redućtion 
of (VII) in EtOH by SnCl2-HCl gives the very sensi- 
tive 2 : 3-diaminotliimiaphthen [stannichloride (VIII) ; 
Ac2 derivative, m.p. 167°]; treatment of (VIII) with 
boiling 20% HC1 followed by NaOH and K 3Fe(CN)8 
leads to (?) 4 :4 '-diaminothioindigotin in very smali 
yield. (VII) is transformed by boiling EtO H -NH 3-  
H 20  followed by H2S into 3-nitrothionaphthen, m.p. 
88°, whence 3-aminothionaphthen, m.p. 59° (Ac deriv- 
ative, m.p. 134°), which couples with S 0 3H*C6H4-N2C1 
to the salt, C14H 10O3N 3S2Na, reduced by Na2S20 4 
to 3 : 6-diaminothionaphthen, m.p. 114° (decomp.) 
[dihydrochloride, m.p. 151° (decomp.); Ac2 derivative, 
m.p. 287°], which does not react with benzil.

The following compounds are incidentally described: 
di-j)-hydroxyphenacyl disulphide, m.p. 215°, which 
could not be converted into 2 : 5-dihydrdxythionapli- 
then; di-p-hydroxyphenacyl sulphide, m.p. 190°; 
m-methoxyphe.nylthiolacetic acid, m.p. 64°, from which
2-hydroxy-5-methoxythionaphthen could not be ob­
tained. H. W.

C urtius d egradation  in  th e  pyrrole  se r ie s . III. 
A u toxid ation  in  th e  p yrro le  ser ies  and a new  
sy n th esis  of d i-im id o p o rp h y rin s. W. M etzger  
and H. F isc h e r  (Annalen, 1936, 5 2 7 , 1—37; cf. A., 
1934, 1227).— 4-Methyl-2-dichloromethyl-3-ethylpyr- 
role-5-carboxylazide (I) (improved prep.) is trans­
formed by cold MeOH into 2-aldehydo-^-methyl-Z-

ethylpyrrole-5-carboxylazide, m.p. 67—68° (decomp.), 
which is unsuited for the methene condensation. I t  is 
transformed by boiling CH2Pli-OH-xylene into 2- 
aldehydo-4:-7nethyl-3-cthylpyrrole-5-benzylurethane, m.p. 
209° (decomp.) (eorresponding aldazine, C32H 3s0 4N 6, 
m.p. 220°). 3-Bromo-4-methyl-2-dichloromethylpyr- 
role-5-carboxylazide is similarly transformed into 
‘i-bromo-2 - aldehydo - 4,-methylpyrrole - 5 - benzylurethane
(II), m.p. 187° (decomp.) [aldazine, m.p. 254° (de­
comp.)], accompanied by the methene in considerable 
amount. (II) is transformed by 2 : 4-dimethyl- 
pyrrole (1 mol.) in HBr-AcOH into the two symmetri- 

, C H -C M e^ n PTT.n / CMe“ CH
cal pyrromethenes, c iMe2-N H > C CH-C<N(HBr):CM c’
m.p. 251°, and
CH2Pli CMe-CBr. n pw-r^CBrlCM e
Ć 02-NH-C-----N H > °  U łi-C<-N — Ć-NH-C02-CH2Ph,
m.p. 195° (decomp.), whereas with 2 mols. it 
gives 3 - bromo-4 : 3' : o '- Irimethylpyrroinethene- 5- 
benzylurethane, decomp. 158° (picrate, decomp. 
165°). (I) is transformed by boiling EtOH (the
liberated HC1 acts as condensing agent) into
4 : 4'-dimethyl-3 : 3'-diethylpynomethene-5 : 5'-diethyl- 
urethane, m.p. 147° [mono-, m.p. 179° (decomp.), and 
di-hydrochloride; Bz2 derivative, m.p. 125° (decomp.); 
A c2 compound, decomp. 174°, and its picrate, m.p. 181° 
(decomp.)]. 4 : 4'-Dimethyl-3 : 3'-diethylpyrrometh- 
ene-5 : 5'-diethylurethane (III) readily undergoes 
oxidative autocondensation in alkaline or acid

medium to the (38-di-imidoaetioporphyrin II (^1), 
m.p. > 300°, also obtained when (III) is heated with 
(COCl)o hi E t20  or with conc. HC1 at 110° and, best, 
by treatment of it with NHPh-NH2 at 160—200°.
5-Carbethoxy-2 : 4-dimethylpyrrole-3-propionic acid is 
transformed by N 2H 4,H20  at 130° into 2 : 4-dimethyl- 
pyrrole-5-carboxylhydrazide-3-propio?ihydrazide, m.p. 
248° (decomp.) [dihydrochloride, decomp. 258°; p- 
dimethylaminobenzylidene derivative, C28H360 2N 7, m.p, 
242° (decomp.)]. E t 2 : 3 : 5-trimethylpyrrole-4-carb- 
oxylate is converted with difHculty into 2 : 3 : 5 -  
trimethylpyrrolcA-carboxylhydrazidc, m.p. 196° [’.CHPh 
derivative, m.p. 230°; condensation product,
C16H 160 2N 4, m.p. 283° (decomp.), with isatin], whence 
2 : 3 :  ó-trimethylpyrrole-4:-carboxylazide, m.p. 108° (de­
comp.). 2 : 4-Dimethyl-3-ethylpyrro]e-5-carboxyl- 
azide is transformed by boiling CH2Ph-OH-xylene 
into the compound, C16H 20O3N 2, m.p. 121° (instead of 
the expected urethane), hydrogenated (Pd-sponge- 
MeOH-AcOH) to the substance, C18H 140 2N 2, m.p. 
180° (decomp.). l-A m i?w -2: k-dimethyl-3-ethyl- 
pyrrole (1), m.p. 208°, is incidentally described. 
Autoxidation of pyrroles is conveniently studied 
by exposing the base in a suitable solvent in open or 
lóosely-closed Erlenmeyer flasks to diffused dayhght 
for several days. Thus 2 : 4-dimethyl-3-ethylpyrrole
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affords the peroxide > m-P- 219—
220°, also obtained as by-product of its oxidation by 
H 20 2 in C5I i5N  or from cryptopyrrole ether and 
transformed by Br in AcOH into 4-methyl-2-bromo-
methyl-3-elhylpyrrolen-5-onc, C (C T yB r)^^  m.p.

140— 141°. D i-(2 : 3-dimethyl-4-ethylpyrryl) 5-per-
oxide, m.p. 228° (decomp.), and d i-(2 : 3 : i-trimethyl- 
pyrryl) 5-peroxide, m.p. 245°, are formed similarly. 
Cryptopyrroles with C 02E t at 1 or 5 remain un- 
changed. Experiments with pyrrolepropionie acids 
were unsuccessful but Me 2 : 4-dimethylpyrrole-3- 
propionate readily yields the corresponding perozide, 
m.p. 202° (decomp.), brominated at 100° to a sub­
stance, m.p. 172° (decomp.). Autoxidation of Me
2 : 3-dimethyIpyrrole-4-propionate appears to yield 
Me 5 : 5-dihydroxy-2 : 3-dimethylpyrrolene-4-propion-

ate> N ^ O H )3̂ C-CH 2-CH,/C02Me, m.p. 137° (de­
comp.), brominated mainly to Me Z-methyl-2-dilrromo- 
methylpyrroleri-5-one-4-propion-ale,m.-p. 142° (decomp.).
2 : 4-Dimethylpyrrole (IV) in E t20  is slowly aut- 
oxidised to 2 : i-dimcthylpyrrolen-5-ona hydrate, m.p. 
145°, decomp. 205°, converted by boiling Ac20  
containing KOAc into the substance, C12H 18ON2, m!p. 
160°. Di-(3-methyl-4-ethylpyrryl) 2-perozide, m.p. 
2S1° (decomp.), and di-(M c Ś-methylpyiryl-i-pro- 
pionate) 2-peroxide, m.p. 193° (decomp!), are de­
scribed. Generally, free 3 and 4 positions in pyrroles 
are not susceptible to autoxidation. The most suitable 
medium for tho reaction is E t20  but the change pro- 
ceeds also in EtOH, C6H G, CHC13, and dioxan. Tho 
possible conyersion of the solvent into its peroxide is 
without significance.. The co-operation of light is 
stimulating but not essential. A smali proportion of 
moisture is essential, but increase in [0 2] has little 
effect. The change is not influenced by the presence 
o f HCN or carbimides but is nullified by Ac20 . The 
peroxides do not liberate I  from H I or decolorise 
indigotin in conc. H 2S 0 4 and thereforo do not contain 
active O. Ring fission occurs with boiling dii. NaOH. 
Oxidation of certain non-autoxidisable pyrroles with 
H 20 2 is best effected in E t0 II -E t20 .: Thus E t 2 : 4- 
dimethylpyrrole-3-carboxylate is conyerted into E t
5-hydroxy-2 : 4-dimethylpyrrole-3-carboxylate, m.p. 
127°, and 5-hydroxy-2 : 4-dimethylpyrrole-3-carboxylic 
acid, m.p. 196° (decomp.), is obtained similarly; both 
are unstable to alkali. In hot EtOH (IV) is conyerted 
by H 20 2 into 3 : 5-dihydroxy-2 : 4-dimethylpyrrole, m.p. 
175°, whereas in cold solution tho product, m.p. 130—

131° (decomp.), is probably §a iê c(O H )C> N >trans"
formed by Br-AcOH at 100° into the compound, 
CjjHgO^NBrj, decomp. 126°. 2- and 3-Methylpyrrole 
yield compounds, C5H 90 3N, m.p. 154° (decomp.), and 
C eH łi03N , m.p. 143° (decomp.), respectively. The 
hydroxypyrroles do not give a coloration with FeCl3 
in EtOH. Thero appears to be no relationship be- 
tween capability of autoxidation and behaviour to- 
wards H 20 2. Substituents which impede the former 
are without action on the latter process. Autoxidis- 
ability of aminopyrroles and their carbamates 
exhibits the same regularities as that o f other pyrroles. 
The process is linked with the basie naturę of the

pyrrole mol. and substituents which enhance this 
character infcrease the tendency towards autoxidation.

H . W.
A b sorp tion  sp ectra  of d ihydropyrid ine com ­

p ou n d s.—See A., III, 68.
P yrid in e  co m p lex es of q uadrivalent p la tin u m  

d erivatives. A. M. R u b in sc h te in  (Ann. Sect. 
Platine, 1936, 13 , 21—57).—Cleyc’s salt and C5HrN  
at 100° give a ppt. of Pt(C5H 5NCl)2Cl2, whilst the 
product with Gśrard’s salt is
[PtNH3C5H 5NNH 3ClC5H 0NCl]Cl2,4H2O (I) (the sub­
stituents are given in the order shown in the figurę). 
[PtC5H 5NN H 3C?H 5NN H 3Cl2]Cl2>4H 20  (oxalate;
platini- and platmo-cliloridc) is obtained by heating aq. 
C5H 5N w ithR eise’s secondsalt,and treating with Cl, the 
Pt(NH3)2(C5H 5N)2soformed. [Pt(C5H 5N )2(NH3)2CljCl2 
is prepared analogously from Peyronne’s salt. P t enCl4 
and C5H 5N  yield [PtenCl4](C5H 5N )2 at room temp., 

whilst at the b.p. the product is a 
| mixture of [Pt enC5H 5NCl3]Cl and

/ —i----“7  [PtenC l2C5H 5NCl]Cl; these results
V /  contradict those of Schleicher et al. (A.,

1923, i, 1120). [Pt en(C5H 5N)2Cl2]Cl2 is 
obtained by chlorinating the product 

of reaction of P t enCl2 with aq. CBH 5N. P t enCl4 
and (NH2*CH2)2 in presonce of C5H 5N  affords P t en3CI4. 
Blomstrand’s salt (I) and C5H 6N  at 100° afford 
[Pt(NH o),(N02)2C5H 5NC1]C1 \oxalate). (I) and Reise’s 
first salt, in aq or C5II5N  solution, givo 
[Pt(NH3)2(N 0 2)2Cl2][Pt(NH 3)4Cl2]. The above re­
actions are in accord with Tscherniaey’s law of trans- 
substitution. R. T.

O xid ation  of cis-  and  t  rans-b ivalent p la tin u m  
n on -electro ly tes by zutric ac id .—See A., I, 96.

P y r id in e . X X III. D er iva tives of 3 -am in o-  
p y rid in e . O. von Sohiokh, A. B inz , and A. 
Schulz (Ber., 1936, 69, [JB], 2593—2605).—2-NH2 
in  C5H 5N  directs the first new subśtituent mainly 
towards position 5 and to some extent towards 3; 
further substitution leads to 2-NH2-3 : 5-derivatives.
3-NH2 directs towards the 2 and 2 :6  positions. 
Gradual addition of 15% H 20 2 to 3-C5H4N-NH2 (I) 
in conc. HC1 at 70—S0° affords mainly 2-chloro-3- 
aminopyridine (II), b.p. 134— 135°/15 mm., m.p. 
79—80°, also obtained by reduction of 2-chloro-3- 
nitropyridine with Fe powder and AcOH. Similar 
chlorination of (I) at 110° affords also 2 : 6-dichloro-
(III), b.p. 110°/0-2 mm., m.p. 119°, and 2 : 4 : 5 : 6- 
te tr a c h lo r o m.p. 143°, -3-aminopyridine. Passage 
of Cl2 into a solution of (I) in boiling HC1 gives smali 
amounts of (II) and (I I I ) ; the latter is also obtained 
by treating (II) or 6-chloro-3-aminopyridine with 
nascent Cl. (II) with cold Ac20  gives •2-chloro-3- 
acetamidopyridine, m.p. 90— 91°, whilst with boiling 
E t20  2-chloro-Z-diacetamidopyridine, m.p. 67— 68°, 
is ultimately obtained exclusively. 3-Diacetamido- 
pyridine, m.p. 88°, is somewhat less readily prepared.
(II), PhCHO, and anhyd. NaOAc at 80— 100° yield
2-chloro-Z-benzylideneaminopyridine,h.T[>. 162°/0-6 mm.
2 - Chlor o-3 -hydroxypyridine, m.p. 163°, is obtained 
from (II) by the diazo-method or from 3-C5H 4N -OH 
and H 20 2 in boiling concn. HC1. 2-Chloro-3-cyano- 
pyridine has m.p. 107— 108°. (II); NaOMe or NaOH, 
and Cu powder in MeOH at 150° giyo 3-amino-2-
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methoxypyridine, b.p. 116— 118°/3 mm., m.p. 68° 
(Ac derivative, m.p. 163°), whence by the diazo- 
reaction, 3-hydroxy-2-methoxypyridine (IV), b.p. 82°/
11 mm., m.p. 68—69°, also obtained from 2-halogeno-
3-hydroxypyridines. (IV) and boiling 40% HBr 
or conc. H I yield 2 : 3-dihydroxypyridine, m.p. 246°, 
oxidised to pyridine-2 : 3-quinone. (I) is converted 
by 25% N H 3 containing CuS04 at 130° into 2 :3- 
diaminopyridine, m.p. 112°; analogous reactions lead 
to 2>-amino-2-methylannino-, m.p. 100—101°, and -2- 
anilino-, m.p. 141°, -pyridine. Gradual addition of 
H gO -I-K I to 3-C5H4N-OH and Na^CO., in H 20  
at room temp. affords 2-iodo-, m.p. 192°, whereas 
at the b.p. di-iodo-, m.p. 198°, and tri-iodo-, m.p. 156—  
157°, -3-hydroxypijridine are formed. 2 : '3-Dihydroxy- 
pyridine monoacelaie has m.p. 155°. 4-C5H4N*0H  
is eonverted by NaOH at 290—310° into 2 : 4-dihydr- 
oxvpyridine, m.p. 260°. 3-C5H 4N*N02, m.p. 35— 
36°, is obtained by gradual addition of a suspension 
of (I) in conc. H2S 0 4 to a mixturo of HNOa (d 1-93) 
and 30% H20 2 at room temp., less advantageously 
from (I) through the diazo-reaction; it is transformed 
by Clj at 130— 150° into pentachloropyridine, m.p.
124— 125°. (I) with IC1 in conc. HĆ1 affords 3- 
aminopyridine iodochloride hydrochloride, m.p. 149°. 
Addition of H 20 2 to (I) in aq. H I followed by treat­
ment of the periodide with NaOH causes essentially 
oxidation with production of 3 : 3'-azopyridine, 
m.p. 138°. (I) with nascent Br at 80° or at room temp. 
appears to give exclusively 2 :  Q-dibromo-3-ami?io- 
pyridine, m.p. 145°. H, W.

3-H ydroxypyrid ine. I . A m in ation  and su l-  
phonation . E. P łażeic  (Rocz. Chem., 1936, 16, 
403— 405).—3-Hydroxypyridine (I) and NaNH2 in 
p-cymene at 130° yield 2 : 6-diaminopyridine. (I) 
and H 2S 0 4 in presence of (V 0)2(S04)3 at the b.p. 
afford 3-hydroxypyridine-2(6)-sulphonic acid, identical 
with that obtained from 3-diazopyridine-2(6)-sulphonic 
acid. R. T.

A7-H ydroxyalkyl-2-pyridones. J. A. Gautbcr 
(Compt. rend., 1936, 203, 794—796; cf. A., 1933, 
720; 1934, 663).—EtOH, Pr“OH, Bu“OH, and
CH2Pr8,CH2-OH with epichloroliydrin and H2S 0 4 
afford E t, Pr“, b.p. 89°/13 mm., Bu”, and isoamyl 
y-chloro-P-hydroxypropyl ether, respectively, which 
with hot CsHcN afford the hydrochlorides (vory 
hygroscopic) o f iY-substituted pyridines, conyerted 
by K3Fe(CN)G into 2-pyridones which are unstable 
in air and give red colours with FeCl3. The following 
are prepared : N -y-ethoxy-, b.p. 186°/14 mm. (phenyl- 
carbamate, m.p. 117°), -propoxy-, b.p. 200°/17 mm. 
(phenylcarbamatc, m.p. 115°), -bułoxy-, b.p. 195— 
197°/12 mm. (phenylcarbamatc, m.p. 98°), and -iso- 
amyloxy-$-hydroxypropyl-2-pyridone, b.p. 211—213°/
12 mm. (phenylcarbamate, m.p. 126°). J . L. D.

s-D i-2 -m eth y l-6 -p yrid y lth iocarb am id e. K .
F eist  (Arch. Pharm., 1936, 274, 547—548).—The 
identity of this suhstance, m.p. 209° (cf. Toptschiev, 
A., 1936, 612; Feist et al., ibid., 1519), is confirmed.

R. S. C.
P rep aration  of a m in o isa tin  and derivatives  

[tberefrom ]. M. H artm ann  and L. P anizzon 
(Helv. Chim. Acta, 1936, 19 , 1327— 1332).—5-Acet- 
amido-oxindole (modified prep.; 2V02-derivative,

m.p. 261°) with Cr03 in aq. AcOH at 90— 110° 
gives 5-acetamidoisatin, m.p. 286°, and -(-2H20 ,  
hydrolysed to 5-aminoisatin, m.p. > 3 6 0 ° {sulpliate;
5-N-J/e2-derivative (prep. by CH20  in H 20 , not 
HC02H), m.p. 215° [methiodide, "m.p. 247—249° 
(decomp.); mełhochloride, m.p. 250° (decomp.)]}, 
which with HNO, gives 5-Tiydroxyisatin, m.p. > 360°.

R, S. C.
D estru ctive hydrogenation  of qu inoline. I. B. 

R apoport (J. Appl. Chem. Russ., 1936, 9, 1456—• 
1464).— Quinoline and H 2 (MoS3 catalyst) at 220°/ 
100— 110 atm. yield tetrahydroquinoline, whilst at 
420— 450°/80 atm. the products are Cf)H 6, PhMe, 
PhEt, xylene, naphthenes, CH4, N H 3, N H 2Ph, 
NH PhEt, tetrahydroaniline, and dihydroethylaniline.

R. T.
B y-products of S k rau p ’s  qriinoline sy n th es is .

E. Sucharda and T. Mazonski (Ber., 1936, 69, [B ], 
2719—2721).—p-NH2-CGH4*OH, 6- and 8-hydroxy- 
quinoline are obtained as by-products of Skraup’s 
synthesis of quinoline with P h N 02 as oxidising 
agent. P h N 02 appears to be reduced to NHPh-OH  
which becomes isomeriscd or condenses with
c h 2:c h -c h o . h . w .

[C onstitution  of K noevenagel's ‘‘ acetone-  
a n il." ] P. K a l n in  (Ber., 1936, 69, [5 ], 2843; cf.
A., 1936, 1123).—A reply to von Auwers (A., 1936,
1522). ‘ H . W.

Q uinone form ation  in  th e  thaUeioqTiinine re ­
action . P rep aration  of cjuinolyl-o-qriinone.
G. W . H argreaves (J. Amer. Pharm. Assoe., 1936, 
25,975—976).— 6-Hydroxyquinoline (modified method 
of prep. described) with P l)02 and H 2S 0 4 yields 
quinolyl-o-quinone which, in common with oxidised 
solutions of quinine, gives a red solution when heated 
with N H 2Ph. The theory of quinone formation in 
the thalleioquinine reaction is thus supported (cf. A., 
1926, 967). F. O. H.

C ondensation of acetylene w ith  arom atic  
am in es. IV. C ondensation  w ith  an ilinę and  
p-tolu id ine in  presen ce of s ilv er  n itra te . N. 
K ozlov and E. Gimpelevitsch . V. C ondens­
ation  w ith  o- and p -an isid in e in  presen ce  of 
Cu Cl and  H gC l2. N. K ozlov and R. B oqdakov- 
SKAJA. V I. C ondensation w ith  an ilinę in  p r e s ­
ence of H gC l2, H gC l, and H g B r2. N. K ozlov,
B. D in  ab ursk aja , and T. R tjbina. V II. Con­
den sation  w ith  an ilinę in  presen ce  of H g l2. 
N. K ozlov and R . P atsohanova (J. Gen. Chem. Russ., 
1936, 6, 1341— 1345, 1346—1348, 1349— 1351, 1352—  
1354).— IV7. N H 2Ph and C2H 2 in presence of A gN 03 
yield quinaldine (I) and tetrahydroquinaldine (II), 
whilst with p-toluidine the only identified product was
2 : 6-dimethvlquinolinc. The reaction consists prob- 
ably o f : N H 2Ph +  C2H„ -> NPhICHMo (I I I ) : 2(111) 
-> NHPh-CHMe-CHiCH-ŃHPh (IV) -> N H 2Ph +  (I) 
+  H 2; (I) +  2 H ,^ ( I I ) .

V. o- or p-Anisidine and C2H 2 in PhMe and CuCl 
yield 8-, m.p. 123—125°, or Q-methoxy-2-methyl- 
quinoline, b.p. 176— 179°/33 mm. (methiodide, m.p. 
229—230°); in presence of HgCl2 in place of CuCl the 
respective products are dicthylidene-o-, m.p. 102— 103°, 
and -p-anisidine (cis- and trans-), m.p. 89° and 169°, 
which yield the appropriate quinaldines when heated.
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VI. N H 2Ph and C2H 2 in presenee of HgCl, HgCl2, or 
HgBr, afford (IV), eonverted by heating into (I) and
(II). “

VII. The catalytic action of H g l2 is identical with
that of other Hg salts. R. T.

p-H ydroxyphenylethylam ines and  tb e ir  tra n s-  
fo rm a tio n s. IV. S y n th esis  of tetrah yd ro iso -  
q u in o lin ecarb oxy lic  acid s and th e  spontaneous  
d ecarb oxylation  of a -k eto -acid s under p h ysio - 
lo g ic a l con d ition s. G. H ah n  and K. St ieh l  (Ber., 
1936, 69, [B], 2627—2654).—The condensation of 
phenylethanolamines with a-CO-acids capable of 
enolisation to compounds,
C6H 3X 2-CH2-CH2-NH-C(0H)(CH2R)-C02H oceurs 
very readily if the energy liberated by saturation of 
the double linking is equiv. to that required for the 
detachment of H  and depends greatly on the p n of 
the solution. Subseąuent ring-closure to an iso- 
quinoline takes place if a nuclear H  is sufficiently 
loosened by a substituent in the pam -position; other- 
wise, decarboxylation occurs. The changes are usually 
concurrent to some extent but their rates differ 
greatly. p-3 : 4-Dihydroxyphenylethylamine (I) and 
CHjPlrCO^COoH, best at p a 6, yield 6 : 7-dihydroxy-l- 
benzyl-1 : 2 : 3 : 4 - telrahydroisoquinoline -1 - carboxylic 
acid, unstable to air (hydrochloride, decomp. about 
240° after becoming yellow), conyerted by Me2S 0 4 
and NaOH into Me 6 : 7-dimethoxy-l-benzyl-2-methyl- 
1 : 2 : 3 : 4-teXrahydroisoquiiioline-\-carboxylate (II), 
m.p. 118°; the corresponding acid (III), decomp. 
179— 181° after shrinking at 100° (hydrochloride, m.p.
199-—200°), loses C 02 when kept in diffused light, 
moro rapidly in sunlight, giving a yellow oil insol. in 
alkali. The mother-liquors from (II) when treated 
with 50% KOH evolve Me20  and give the methyl- 
betaine, m.p. 13S— 139° (hydrochloride, decomp. 167°), 
of (III). AcC02H and (I) at about p n 4 and 25° 
afford 6 : 7-dihydrozy-l-methyl-1 : 2 : 3 : 4-tetrahydro- 
isoquinoline-l-carboxylic acid, decomp. 230—235° 
when heated moderately rapidly. (I) and p- 
0 H ,CbH 4,CH2,C0*C02H at p a 5 yield 6 : 7-diliydroxy-
l-jy-hydroxybenzyl-l :2  : 3 : 4-tetrahydroisoquinoline-\- 
carboxylic acid (hydrochloride, decomp. 260° after 
becoming discoloured at about 240°); at p n 6-6 the 
reaction is greatly disturbed by atm. oxidation.
6 : 7-Dihydroxtj-\-va-hydroxybenzyl-\ : 2 : 3 : 4 -tetra- 
hydroisoquinoline-l-carboxylic acid and its hydrochlor­
ide, decomp. 255° after becoming discoloured at 220°, 
are obtained similarly. 6 : 7-Dihydroxy-l-o-hydroxy- 
benzyl-1 : 2 : 3 : 4-tetrahydroisoquirwline-l-carboxyiic 
acid, decomp. >250° when heated moderately rapidly 
[hydrochloride (+ 3 H 20 ), m.p. 155°, decomp. >220°], 
is obtained at 100°. (I) and a-ketoglutaric acid do not 
react at 25° and p n 3—6 and the lactam, decomp. 
255—260° after darkening at 215°, of 6 : 7-dihydroxy-
1 -carbethoxy-1 : 2 : 3 : 4- tetrahydroisoquinoline-1 - 
carboxylic acid is best obtained from the reactants at 
100° and p a < 1 . 6 : 7-Dihydroxy-\-4'-hydroxy-W- 
methoxybenzyl-l : 2 : 3 : 4-tełrahydroisoqui>wline-l-carb- 
oxylic acid (+ H 20 ), decomp. 230° after becoming 
yellow, and its hydrochloride (-(-H20 ), decomp. 255—  
260°, are described. Reaction does not appear to  
take place between (I) and BzC02H  or between 
adrenaline and AcC02H, AcC02Alk,

(0Me)2C(iH 3-CH2-C0-C02H, MeCHO, or CH2Ph-CHO. 
If the OH of (I) are etherified, condensation with a-CO- 
acids proceeds only to the formation of SchifFs bases. 
CH2Ph-CH2-NH2 (IV) and AcC02H  at 25° and p n 4 
readily evolve C02 (yield 65% cale. on aminę) and give 
a red oil which could not be satisfactorily purified; the 
possibility that it  is the SchifFs base from (IV) and 
MeCHO is strengthened by the anologous behaviour of 
these substances towards one another but the reaction 
is not simple. Under similar conditions, decarboxyl- 
ation occurs, but at p n ~  4, but it is not immaterial 
whether this condition is secured by NaOH or N H 3 
sińce the latter has a marked, proper decarboxylating 
action. The most favourable concn. of A c0 2H is 
4 M ; the poorer results obtained at greater dilution 
are due to inereased dissoeiation and conseąuently 
lessened enolisation. Higher temp. favours deearb- 
oxylation at the expense of possible side-reactions. 
In PhOH or glycerol reaction does not take place better 
than in H 20  ; in contrast with the carboxylase models 
of Langenbeck which are active only in absolutely 
anhyd. media, H 20  is without harmful effect. Vari- 
ation in the a-CO-acid appears to have little influence 
on the change if enolisation is possible; otherwise C 02 
is not evolved. Ali primary amines (NH3, N H 2Me, 
N H 2Ph, CH2Ph-NH2, GH2Ph-CH2-NH2, and histaminę) 
are active whereas sec.-amines and N H 2-acids (arginine, 
glutamic acid, tyrosine, tryptophan, Me clupeate) do 
not induce change. H. W.

M olecu lar com p ou n d s w ith  sod iu tn  p icra te .
C. S ch óh f, A. H artm an n , and K . K o c h  (Ber., 1936, 
69, [jB], 2766—2769).—The Na salt of glutacondi- 
aldehyde (purification described) is converted by 
successive treatment with N H 2Ph in HC1 and picric 
acid into the 1-phenylpyridinium salt, 
C17H 120 7N4,CsH 20 7N 3Na, m.p. 191— 193°, obtained 
also from its components in EtOH. 2-Phenylisoquinol- 
inium picrate, m.p. 125— 127° after softening at 120° 
(prep. from homophthaldialdehyde described), does 
not give an additive compound whereas isoquinoline
2-oxide affords the adduct,
C9H 70N ,C 6H30 7N3,2C6H20 7N3Na, m.p. 241—243°.

H. W.
P o ly m em b ered  cyclic  com p ou n d s. IX . 

cycIoD itridecam ethylened i-im ine and trideca- 
m eth y len e im in e . A. Muller  and A. E. S chutz 
[with, in part, R. T r eer] (Ber., 1936, 69, [i?], 2790—  
2792; cf. A., 1934, 419).—Attempts to oxidise N N '- 
dibenzoyl- (I) or iVAT'-dibenzenesulphonyl-cjfcZo- 
ditridecamethylenedi-imine were unsuccessful. (I) 
passes when heated with PBr5 in high vac. into 
ct-dibromo-M-tridecane, identified by comrersion into 
u.v-diphenoxy-n-lridecane, m.p. 67—68° and, after 
re-solidification, m.p. 64-5— 65°, and Me2 ?i-tridecane- 
av-dicarboxylate, m.p. 42-7— 43° (corr.). Trideca- 
methyleneimine aurichloride has m.p. about 160°.

H. W.
isoC arbam ides and  fsou reid es. IV . Con­

d en sation  of isocarb am id es w ith  k eton es and  
k eton ie  e ster s . S. B asterfield , A. E. B a u g h e n , 
and I. B ergsteinsson  (Trans. Roy. Soc. Canada, 
1936, [iii], 30, III, 115— 127; cf. A., 1929, 
329).— A c2 and Bz2 (1 mol.) with ethyh.socarbamidc
(I) (2 mols.) afford dielhylureido-diacetyl, m.p. 240°
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(decomp.) (dihydrochloride), and -dibenzoyl (II), m.p. 
245° (decomp,), respectively, converted througli the 
hydrochlorides into the diureides, m.p. > 300°. Equi- 
mol. amounts of (I) and Bz2 in dry E t20  afford an 
additive compound, m.p. 87°, eonverted at 90° into
(II). (I) with BzC02E t affords benzoylformylethyl-
isocarbamide, m.p. 163° (decomp.) (oxime, m.p. 188°; 
semicarbazone, m.p. 238°), and with CHPh(C02Me)2 
at 50° affords 2-ethoxy-5-phenylbarbituric acid, m.p. 
220° (ethylisocarbamate, m.p. 237°), hydrolysed (dii. 
HC1) to 5-phenylbarbituric acid, m.p. 253°. (I)
(2 mols.) with E t succinosuccinate (1 mol.) in anhyd. 
E t20  at < 0 °  affords an additive compound, m.p. 110° 
(decomp.), which when boiled in C„H6 is converted 
into 4 : 5' : 5 : 4'-dimethylene-2 : 2'-dielhoxydiuracil, de­
comp. at 305° (dihydrochloride, decomposed at 100° 
into EtCl and 4 : 5 ':  5 : 4'-dimethylencdiuracil). (I) 
(2 mols.) with Me phenylformylacetate (III) (1 mol.) 
in dry E t20  affords 2-ethoxy-5-phenyluracil, m.p. 211°, 
converted through an unstable hydrochloride at 
100° into 5-phenyluracil (IV). Similarly, (III) with 
cj/cZohexylispcarbamide (V) in E t20  affords 2-cyclo- 
hcxyloxy-5-phenyluracil, m.p. 171°, convdrted (HC1) 
into (IV). Me oxalacetate with (I) or (V) in dry 
E t20  affords Me ethylisocarbamidodioxalacetate (?), 
m.p. 140°, and M e cyclohexylisocarbamido-oxal- 
aceiate (?), m.p. 131°, respectively. Neither product 
is cyclised when heated. J. L. D.

A ttem p ted  sy n th esis  of r/em -substitu ted  6 : 6- 
d ih y d ro u ra c ils . E. Phujppi, E. H en d o en , and 
P. H een i.er  (Monatsh., 1936, 69, 270—283).—Treat­
ment of the appropriate ketone with Mg and 
CH2Br-G02Mc in CgH6 affords Me $-hydroxy-p- 
methyl-n-valerate, b.p. 67°/10 mm. (yield 58—60%), 
Me $-hydroxy-$-ethyl-n-valerate, b.p. 8 0 ° /ll  mm., and 
Me fi-hydroxy-$-methyl-n-hexoate, b.p. 81°/12 mm., 
respectively. Cautious addition of the OH-esters 
in CC14 to PCI6 in  CC15 at > 35° gives the following : 
M e $-chloro-$-metliyl-n-valerate, b.p. 48°/16 mm. (yield 
42%), Me fi-chloro-'i-ethyl-n-valerate, b.p. 5 8 ° /ll  mm., 
M e fi-chloro-fi-mcthyl-n-hexoale, b.p. 59°/13 mm., 
E t ?>-chloro-[i-methyl-n-valerate, b.p. 54°/14 mm., Et 
$-chloro-$-ethyl-n-valerate, b.p. 68°/12 mm., and Et 
$-ćhloro-$-melhyl-T\-hexQale, b.p. 6 7 ° /ll  mm. Cautious 
treatment of these esters with NH3 in cold EtOH gives 
M e $-methyl-ka-pentenoate, b.p. 49-5°/ll mm., Me 
ę,-ethyl-ka-pentenoate, b.p. 5 7 ° /ll  mm., Me $-methyl- 
&a-hexenoale, b.p. 57°/12 mm., Et fi-methyl-Aa- 
pentenoate, b.p. 5 5 ° /ll mm., Et fi-ethyl-bf-pentenoate 
(I), b.p. 6 6 ° /ll  mm., and Et ę>-methyl-h.a-hexenoate,
b.p. 6 6 ° /ll mm. Treatment of E t p-methyl-A“- 
butenoate with CO(NH2)2 in EtOH at 150° leads to
4 : 4-dimethyldihydrouracil, m.p. 202°, but the reaction 
cannot apparently be extended to other acrylates. 
(I) is transformed by NH 3-EtO H  at 135— 145° into 
a mixture of $-ethyl-&.&-pentenoamide, m.p. 115°, and 
Et $-amino-$-ethylvalerate, b.p. 96°/13 mm. (hydro­
chloride), and by prolonged action of liquid NJH3 at 
room temp. into $-ethyl-Aa-pentenoamide, m.p. 88°. 
Prolonged treatment of (I) with N H 2OH-EtOH at 
100° leads to $-amino-$-elhyl-Ti-valeric acid  (H), 
m.p. 184°. $-Amino-$-methyl-n-hexoic acid has m.p. 
187°. (II) and PhNCO give p-phenylureido-fi-elhyl- 
valeric acid, m.p. 145°. (II) is converted by aq.

KCNO at 100° into 4 : 4-diethyldihydrouracil, m.p. 
188°, in minimal yield. 4-Methyl-4-propyldihydro- 
uracil has m.p. 191°. H. W.

A ctive iron . IX . R eactions w ith  2 : 2'-d i-  
p yrid yl and  o-phenanthroline.— See A., I, 94.

P reparation  of 2-pyridyl-A 7-pyridiniurn deriv- 
atives. Z. R o de w a ld  and E. P ła ż e k  (R ocz. Chem., 
1936,16, 444— 450).— CBH 5N,HC1 and CII are heated 
for 7 hr. at 250°, the mass is poured into aq. K 2C03, 
and steam-distilled. The residue is filtered and 
cooled, when 2-pyridyl-^-pyridinium  iodide (I), 
m.p. 209° (picrale, m.p. 136°), is obtained. Altern- 
atively, (I) is prepared from 2-iodopyridine and 
C6H 5N,HC1 (5 hr. at 240°). (I) and aq. N H , (8
hr. at 150°) afford 2-aminopyridine (II). (I) in H 20  
and H I afford the hydriodide of 2-pyridyl-l^-iodo- 
pyridinium iodide, m.p. 99°, which yields (II) when 
heated with aq. N H 3. Tho base obtained from (I) 
and Ag20  rąpidly decomposes during concn. of the 
solution. R. T.

D erivatives of 3  ; 3'-dIketo-5 : 5 '-d im eth y ld i-  
hydro-2  : 2 '-d i-indoly l. A. W ró b e l (Rocz. Chem., 
1936, 16 , 416—423).—Diacetyltartaric anhydride 
and p-toluidine (I) (1—2 hr. at 150°) yield 3 : 3'- 
diketo-5 : 5'-dimethyldihydro-2 : 2 '-di-indolyl (II), m.p. 
260° (decomp.). (II) and Br in EtOH afford 2 : 2 ' :  3'- 
lribromo-Z'-hydroxy-3-Jceto-5 : 5'-dimethyldihydro-2 : 2'- 
di-indolyl (III), m.p. 221°, which eliminates Br when 
treated Avith H20 , to yield the 2 : 2'-Br2-derivative 
of (II), m.p. 74°. A by-product obtained together 
with (III) is afi-di-jy-iolyliminosiiccinyl bromide, m.p. 
227-5°, which with aq. KOH gives (I). Bromination 
of (II) in AcOH affords 2-(2'-bromo-Ż'-keto-5'-methyl-
2 : 2'-hidolyl)-%-keto-5-methylindolenine, m.p. 210°. (II)
and H N 0 3 afford 3 : W-dinitro-2 :3 :2': 3'-tetrahydroxy-
5 : 5'-dimethyldihydro-2 : 2'-di-indolyl, decomp. at 
230°. R- T.

D eriva tives of P y  : 2>y'-tetrah yd rod iq u in o ly l. 
A. W ró b el (Rocz. Chem., 1936,16, 424—430).— D i­
acetyltartaric anhydride (I) and o-toluidine (2 hr. at 
140— 150°) afford 3 : S'-diketo-l: 1': 2 :2' :  3 : 3' : 4 : 4'- 
telrahydro - 2 : 2 ' -  diąuinolyl (II), m.p. 130°, 
which yields 2 : 3 : 2 ' :  3'-tetrabromo-3 : 3’-dihydroxy- 
1 :1' : 2 : 2' : 3 : 3' : 4 : 4 '-tetrahydro-2 : 2 '-diąuinolyl
(III), m.p. 225° (decomp.), when brominated in AcOH.
(HI) is converted by H 20  into the 2 : 2'-i3r2-deriv- 
ative, m.p. 48°, of (II). (I) and o-4-xylidine (5 hr. at
150°) yield Z-hydroxy-W-keto-4-xylidino-% : Q'-dimethyl-
1 : 1' : 2 : 2' : 3 : 3' : 4 : 4'.-tetrahydro-2 : 2' - diąuinolyl
(IV), m.p. 173°, which eliminates xylidine when heated 
with aq. KOH, to afford 3 : 4-dihydroxy-3’-keto-G : 6'- 
dimethyl-1 : 1' : 2 :2' : 3 : 3' : 4 : 4 '-tetrahydro-2 : 2'- 
diąuinolyl, m.p. 221°. (IV) and BzCl (at the b.p.) yield
3 : S'-diketo-Q : 6 '-dimethyl-1 : 1' : 2 : 2' : 3 : 3' : 4 : 4'-
teirahydro-2 : 2'-diąuinolyl, m.p. 215°. (IV) and Br in 
EtOH afford 2 : 3 : 2 ' :  3'-tetrabromo-3 : 3'-dihydroxy-
4-xylidino-C>: Q'-dimethyl-1 : 1' : 2 : 2' : 3 : 3' : 4 : 4'- 
tetrahydro-2 : 2'-diąuinolyl, m.p. 228° (decomp.), con- 
verted by adding H 20  to its AcOH or EtOH solutions 
respectively into 2 : 2'-dibromo-Z : 4-dihydroxy-2>'-keto-
4-xylidino-, m.p. 43°, .and 2 : 2'-dibromo-4-hydroxy-
3 : 3'-diketo-6 : 6 '-dimethyl-1 :1' : 2 : 2' : 3 : 3' : 4 : 4'- 
tetrahydro-2 : 2'-diąuinolyl, m.p. 43°. R. T.
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B en zoyl d erivatives of in d igo tin . III. H.
de D iesbacii and T. D opbelman (Helv. Chim. Acta, 
1936, 19 , 1213— 1222: cf. A., 1934, 306).— Eyidenee 
is adduced in favour of the view that the formation of 
Dessoulavy’s compound (I), Hóclist Yellow R (II) 
and U (III), and Indigo Yellow 3G Ciba (IV) from 
indigotin (V) and BzCl involves successive ring-closure 
between the Ph of BzCl and the median C of (V), 
formation of new rings under the influence of BzCl, 
and oxidation. Formation of (I) in boiling BzCl uses
4 mols. of BzCl. Di- (VI), but not tetra-benzoyl- 
indigotin (VII), m.p. 242—243° (modified prep.; 
75% yield), gives (I) in boiling BzCl. (VI), BzCl, and 
a little Cu in P h N 02 at 160° give (II). (VII), BzCl (or 
jł-CpHjChCOCl or C5H 11-C0C1), and a little Cu in 
P h N 02 or C6H4(N 0 2)2 (not C6H 3C13) at 160° (not 120°) 
give a substance, C30H 20a8,O4N 4, m.p. 384°, which is 

r r . believed to be (VIII), because
yC 8H4V/  \ / \  with NaOH at 300° it gives 

N< | | | o-NH2-Cr,H4-C02H (1 mol.)
^ C H — / \ y  and BzOH (2 mols.), with hot 

KOH-EtOH it gives o-
III.) _ NHBz-CgH4-C02H and a sub­

stance, m.p. 190° (? an impure isomeride), with conc. 
HC1 at 200° gives 2 mols. of BzOH and a smali amount 
of another substance, is stable to H 2S 0 4 at 200°, and 
with AlCl3-NaCl at 170° affords (III)! (11) and A1C13-  
NaCl at 170° give (III). (I), BzCl, and a little Cu in 
P h N 02 at 150— 160° give 20% of (IV), 4 mols. of 
BzCl being u sed ; in the absence of Cu a mixture of (I) 
and (II) is obtained; in C6H 3C13 at 160° (II) is formed, 
but addition of a little NaNOa or passage of 0 o gives 
21—27% of (IV) with little or no (II). R. Ś. C.

3  : 4 -P yridopyrazine and  a p yridyłbenzotri-  
azo le . E. K oenigs, H. B deken, and G. J ung (Ber., 
1936, 69, [5], 2690—2695; cf. A., 1924, i, 98S).—  
Reduction of 4-nitroaminopyridine in acid solution 
affords a complex mixture of bases from which 4- 
chloro-, 4-amino-, and 4-bydrazino-pyridine have been 
isolated; there is no evidence of the produetion of
3 : 4-diaminopyridine (I), m.p. 218—219° (picrate, m.p.
235—237°; platinichloride, gradual decomp. > 2 0 0 °;  
Bz2 derivative, m.p. 222—223°, and its picrate, m.p. 
251°), which is readily obtained by reduction of 3- 
nitro-4-aminopyridine by aq. Na2S at 80°. (I) and
glyoxal Na H  sulpliite (II) in aq. AcOH at 100° give 
a colourless compound which loses SO., when heated

N'CHgiving 3 : 4-pyridopyrazine, C5H3N < N :gH , m.p.
100— 101° (picrate, decomp. 185° after blackening at 
>130°). (I) and phenanthraquinone in boiling AcOH
afford phenanihra-% : 4-pyridopyrazine., m.p. 254° after 
softening (picrate, decomp. 262—263° after softening 
and becoming discoloured). G-Chloro-3 : 4-pyridopyr­
azine, m.p. 138— 139° (hydrochloride, decomp. > 250°), 
is obtained from (II) and 6-chloro-3: 4-diamino- 
pyridine. 4-Chloropyridine and j3-OMe-C6H4'NH2 at 
180° give 4-p-anisylaminopyridine, m.p. 172° (picrate, 
m.p. 179°), converted by aq. H N 0 3 containing H N 0 2 
at 100° into 4.-2’-nitro-4'-methoxyanilinopyridine, m.p. 
186°, reduced by aq. Na2S at 70° to 4-2'-amino-4’ - 
methoxyanilinopyridine (III), m.p. 138°. Diazotis- 
ation of (III) in 2Ar-H2S 0 4 leads to 5-methoxy-l-4'- 
pyridylbenzlriazóle, m.p. 165°. H. W.

A b sorp tion  of lig h t and  ta u to m er ism  of u r ic  
a cid s. H. Bii/rz (Ber., 1936, 69, [B], 2750—2752). 
—The optical investigations of Eromherz et al. (this 
vol., 36) do not afford any proof that the acid position 
of the uric acid ion is at N,g) and do not controvert the 
author’s view, based on chemical observations, that it 
is at C(8). H. W.

P oten tio m etr ic  stu d y  of fla v in s.—See A., I, 
85.

P h th a lo cy a n in es. V II. P h th a locyan in e as a  
co-ord in atin g  grou p . M eta llic  d eriva tives.
P. A. B abeett , C. E. D e n t , and R. P. Lin s t e a d . 
V III. 1 : 2 -N ap h th a locyan in es. E. E. B r a d - 
brook and R. P. L instead  (J.C.S., 1936, 1719— 1736, 
1744— 1748).—VII. The prep. and properties of the 
folłowing derivatives of phthalocyanine are described : 
iV«2, K 2, Ca, Be (+ 2 H 20 ), Mg, Zn, Cd, N i, Pb, Co, 
chloroaluminium, hydroxoaluminium  (+ H 20), Sn11 
and Snlv , dichloro- and di-iodo-tin, P t11, Fe11, M n11, 
and V phthalocyanine; Zn, Co, chloroaluminium 
(-|-2H20 ), hydroxoaluminium, and dichlorotin cliloro- 
phlluilocyanine-, A l phthalocyanine oxide; K  salt of 
dihydroxotin phthalocyanine', Snn  phthalocyanine 
hydrochloride and dichlorotin chlorophthalocyanine. 
Phthalocyanine acts throughout as a bivalent unit 
capable of occupying four positions in the co-ordination 
sphere of a metal. The changes undergone by metallic 
reagents in their efforts to accomplish the formation 
of phthalocyanine derivatives from N  derivatives of 
phthalic acid are discussed.

VIII. Only 1 : 2 -  and 2 : 3-C10H 6(CN)2 yield 
phthalocyanine-like compounds. T h e l : 2-naphthalo- 
cyanines possess a generał similarity to the corre­
sponding phthalocyanines but isomerisin occurs and 
isolation of eryst. compounds is difficult. The 
folłowing are described : Cu and Pb 1 :2 -naj)hthalo- 
cyanine-, Cu chloro-l :2-naphthalocyanine; a- and 
$-Mg 1 : 2-naphthalocyanine (+ I I 20 ) ; a- and (ł-1 : 2- 
naphthalocyanine. E. R. S.

S tereo ch em istry  of m eta llic  p h th a locyan in es. 
R. P. L instead  and J. M. R obertson (J.C.S., 1936, 
1736— 1738).—X -Ray measurements on Be, Mn, Ee, 
and Co phthalocyanines are described. The crystals 
are closely isomorphous and their mol. dimensions are 
practically identical; all have centro-sjrmmetrical 
mols. The stereochemical impheations are discussed.

E. R. S.
B en zoxazo le  ser ie s . K. Eries and E. B e y e r - 

l ein  (Annalen, 1936, 527, 71— 83).—Benzoxazole, 
like benziminazole and benzthiazole, is intermediate 
in character between the benzenoid and naphthoid 
systems. Nitroresorcinol is heated in Ac20  contain­
ing Co-Ni-Cu under H 2 at high pressure at 150°, 
the product is treated with anhyd. NaOAc, and the 
acetamidoresorcinol is heated until Ae20  ceases to 
be evolved, thereby giving 5-hydroxy-l-methyl- 
benzoxazole (I) in about 70% yield. Chlorination 
of (I) in AcOH at room temp. affords G-chloro-5- 
hydroxy-\-methylbenzoxazole (II), m.p. 211°, or, if 
more Cl2 is used, 4 : 6-dichloro-5-hydroxy-l-methyl- 
benzozazole (III), m.p. 185°; further chlorination 
causes separation of NH4C1. Even with > 2  Br
4 : Q-dibromo-5-hydroxy-l-methiylbenzoxazole (IV), m.p. 
202°, is formed in AcOH containing NaOAc. Nitra-
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tion of (I) in AcOH at room temp. yields 4 : G-dinitro-5- 
hydroxy-l-methylbenzoxazole, m.p. 208° (decomp.). 
Nitration of (II) and (IV) proceeds in the same 
manner as with benzenoid systems, giving G-chloroA- 
nitro-5-hydroxy-\-methylbenzoxazole, m.p. 247° (de­
comp.) (Na salt), also obtained from (IV), and 6- 
brorno-4--nilro-5-hydroxy-l-melhylbenzoxazole, m ,p. 238°.
(I) couples with diazotised p-NH2-CfiH il-S03I i to 5- 
hydrozy- l-methylbenzoxazole- 6 -azobenzene - p - sulphonic 
acid (Na salt), reduced by Na2S20 4 in 2Ar-Na2C03 
to G-amino-5-hydroxy-l-niethylbenzoxazole, m.p. 163°. 
This is transformed by boiling Ac20  and subsequent 
heating at 210° into 2' : 2"-dimethyl-1 : 2 : 5 : 6- 
benzo-5': 4 ':  5" : 4"-dioxazole (V), m.p. 109°. 4 : 6- 
Diacetamidoresorcinol diacetate passes at 320° into 
lin -2 ': 2"-dimełhyl-1 : 2 : 4 : 5-benzo-5': 4 ':  4" : 5"-di- 
oxazole(V I),m .p. 143°. (VI) is more readily hydrolysed 
than (V) by dii. acids and the heat of combustion

■N=CMe

Of
MeCk

0 JMeO. I 1°CMe

\ / \ ^  .............  ............... .......... ............. . ......
N  (V.) (VI.)

of (V) is about 1-3 kg.-cal. per mol. >  that of (VI). 
Nitro!iydroxyquinol triacetate is conyerted by treat- 
ment with f l 2 under high pressure at 150° in AcaO 
containing Co-Ni-Cu followed by anhyd. NaOAc 
into the .4c4,m .p .l88°, and A cs, m.p. 136°, derivatives 
of 2 : 4 : 5-trihydroxyaniline; the mixture passes 
at 250° into 4 : 5-dihydroxy-\-melhylbenzoxazole, m.p. 
231° after darkening at 225° (diacetate, m.p. 103°), 
which could not be oxidised to an o-quinone by H N 0 3, 
Cr03, P b 0 2, or Ag20 . 3 : G-Dibromo-4 : 5-dihydroxy- 
\-methylbcnzoxazole, m.p. 188° (hydrobromide), does 
not yield an o-quinone. H. W.

S y n th esis  of n itrogen -con ta in in g  polycyclic  
com p ou n d s. I. G. F eldman (J. Gen. Chem. Russ., 
1936, 6, 1234— 1242).—2-Aminodiphenylene oxide
(I) and CH2C1-C0C1 yield 2-chloroacetamido-diphenylene 
oxide [-dibenzfuran], m.p. 162— 164°, conyerted by 
treating with PC15 and POCl3 into the substance
(II) (R =  0 , R' =  2-dibenzfuryl), m.p. 240—242°;
The corresponding substance (II) (R 

R N  R
R'

Na2S-S in boiling EtOH into 2 :2'-dinitro-4.: 4': 5 :5'- 
tetramethoxydiphenyl disulphide, m.p. 227°, trans­
formed by the successive action of Sn-HCl and BzCl 
into 5-benzamidoA-benzoylthiolveralrole, m.p. 153°, 
which with conc. H2S 0 4 at room temp. affords 2 : 2'- 
dibenzamido-4 : 4' : 5 : 5'-tetramethoxydiphenyl di- 
sulphide (I), m.p. 175°, and with NaOH-Na2S-EtOH  
followed by Me2S 0 4 gives 5-benzamido-i-methyl- 
thiolveratrole, m.p. 87°. Treatment of (I) with boil­
ing HCl-AcOH or with NaOH and Na2S or glucose 
in EtOH leads to 4 : 5-di?nethoxy-l-pkeny[bcnzlhiazole
(II),m.p. 152° [monohydrochloride, m.p. 180° (decomp.), 
decoinposed by cold H 20  into (II ); trihydrochloride, 
m.p. 244° (decomp.), which gives (II) by long 
treatment with boiling H 20]. (II) is demethylated 
by boiling 60% H 2S 0 4 to 4 : ~)-dihydroxy-1 -phenyl- 
benzthiazole, m.p. 292° (Ac,, derivative, m.p. 154°), 
which could not be oxidiscd to an o-quinone by H N 0 3, 
Cr03, P b 0 2, Ag20 , Pb(0Ac)4, or I  and is conyerted 
by Br in boiling AcOH into 3 : (y-dibromoA: 5- 
dihydrozy-1 -phenylbenzthiazole, m.p. 195° (diacetate, 
m.p. 214°), from which an o-quinone could not be 
derived. 4-Nitro-l-methylbenzthiazole, m.p. 139°, 
obtained from 4-nitro-2-aminothiophenol and Ac20  
or, preferably, by the action of Na2S-S on 2-bromo-5- 
nitroacetanilide in boiling EtOH, is reduced by Sn 
and fuming HC1 in presence of EtOH to 4-arnino-\- 
methylbenzthiazole (III), m.p. 102° (Ac derivative, 
m.p. 157° or m.p. 125° and m.p. 156° after re-solidi- 
fication if crystallised from EtOH), which could not be 
condensed with PhCHO. Chlorination of (III) in 
AcOH containing HC1 followed by treatment with 
SnCl2-AcOH leads to 3 : 5 :  G-lrichloro-i-hydroxy-
l-methylbenzthiazole, m.p. 158° (acetale, m.p. 92°), 
oxidised by H N 0 3 (d 1-4) in AcOH at 100° to 5 : 6- 
dichloro-l-methylbenzthiazole-3 : 4--quinone (IV), m.p. 
178°, which with o-C6H4(NH2)2 gives a quinoxalinc 
derivative, m.p. 270°. (IV) is reduced by S 0 2 to
5 : G-dichloro-3 : i-dihydroxy-l-methylbenzthiazole, m.p. 
225° (diacetate, m.p. 176°). (III) passes by Skraup’s 
reaction into 2'-methylA' : 5'-thiazolo-5 : 6-quinoline
(V), m.p. 108° (sulphate\ hydrochloride; double 

compound with HgCl2) ; the 
P  \  corresponding methiodide, de- 

-yr j*N comp. 265° after darkening at
Y Y  250°, is oxidised by K3Fe(CN)6

■' in alkaline solution to 2-keto-2'-CM<*

NH R' NHR'
(II.) (V.)

2-fluorenyl), m.p. 238—239°, is obtained similarly 
from 2-chloroacetamidojluorcne (III), m.p. 183— 185°.
(1) and pimelyl dichloride (IV) yield the di-2-diphenyl- 
ene oxide derivatiye of pimelamide, m.p. 264— 265°, 
which is condensed as above to a fiord the substance
(V) ( R = = 0 ,  R' =  2-dibenzfuryl), m.p. > 300°, and 
similarly the 2-Jluorenyl deriyątiye of pimelamide, 
m.p. > 300° [from (III) and (IV)] gives the substance 
o f formuła (V) (R =  CH2, R' == 2-fluorenyl). R. T.

B en zth iazole . K. F ries and A. W olter (An- 
nalen, 1936, 5 2 7 , 60—71).—Benzthiazole represents a 
transitional stage between a benzenoid and naphthoid 
system. 4-Bromo-5-nitroveratrole is conyerted by

methyl-4' : 5 '-thiazolo -l-m ethyl- 
'-1 1 : 2-dikydro ■ 5 : G - ąuinoline,

m.p. 217°. 3-ChloroA-acetarnido-\-methylbenzthłazole, 
m.p. 154°, is hydrolysed by boiling conc. HC1 to
3-chloro-4-amino-l-mcthylbenzthiazole, m.p. 124°, which 
is conyerted into 8-chloro-2'-methyl-4:' : 5'-thiazolo-G : 7- 
quinoline., m.p. 170° (hydrochloride; unstable mercuri- 
chloride), in very smali yield. Acet-p-nitroanilide 
is conyerted by P2S5-K 2S in boiling PhMe into 
thioacet-Tp-nitroanilide, m.p. 175°, which could not be 
oxidised by K3Fe(CN)6 in alkaline solution to the 
corresponding benzthiazole. H. W.

D yes derived  from  isa tin . A zines and in d igo id
va t d yes. S. K. Gu h a  and H. B a su -Mallick (J. 
Indian Chem. Soc., 1936,1 3 , 571—574).—Isatin when 
boiled with 2 : 3-diaminoacenaphthene in AcOH 
yields acenaphthenoindazine, m.p. > 310°. Ace-
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naphtheno-b-nitro- and -5 : 7-dinilro-indazine (both 
sublime above 310°) were similarly prepared from the 
appropriate substituted isatin. These azines dye 
wool various shades of yellow. The following com­
pounds were prepared by treating 4 : 5-benzo-oxythio-

naphthen and the 
yO X. appropriate sub-

Cra— (  y  stituted isatin in 
/  boiling AcOH with 

V r r Y  a little conc. HC1:
5-iodo-, ó-bromo-1 -

nitro-, and 5 : l-din itro-3-(4': o-benzo-oxythionaj)hthyl- 
idene)oxindole. They melt above 395°, form deep 
yellow vats, and dye cotton various shades of violet. 
The generał formuła is annexed. H. G. M.

T obacco a lk a lo id s. IX . S yn th eses of l- and  
d -n orn icotin e. E . Spath  and F. K esztler (Ber.,
1936, 69, [-B], 2725— 2727).—Successive treatments of 
r-nornicotino in MeOH with l- and d-G : 6'-dinitro-
2 : 2'-diphenic acid and purification of the crude 
optically active bases through tbeir perchlorates 
lead to l- and d-nornicotine. H. W.

S y n th esis  of lo ca l ansesthetics fro m  cy tis in e .
H. R. In g  and R. P . P atel (J.C.S., 1936, 1774—  
1775).— Cytisine and (CH2)20  give 'N-°,-hydroxy- 
ethylcytisine ( + H aO), m.p., 73—74°, which with the 
appropriate reagent affords fi-cytisinoethyl benzoale, 
m.p. 247—248° (decomp.), and cinnamate hydrobrom- 
ides, m.p. 246—247° (decomp.). y-Chloropropyl 
benzoate, N al, and cytisine, followed by KBr, yield 
y-cytisinopropyl benzoate hydrobromidc, m.p. 232—  
233° (decomp.), and hydrobromides of the following 
have been similarly prepared: cinnamate, m.p.
224—225° (decomp.), phenylcarbamate, m.p. 225—• 
226° (decomp.), a-naphthylcarbamate, m.p. 237—  
238°, jj-nitrobenzoate, m.p. 255—256°, ^-amino- 
benzoate (I), m.p. 236—237°. p -Cytisinoethyl p- 
nitrobenzoate, m.p. 103—104° (hydrobrontide, m.p. 
232—233°), and y-cytisinopropyl a-naphlhylcarbamate, 
m.p. 159°, are also described. Ali exccpt (I) possess 
local anoosthetic properties. F . R. S.

A lk a lo id s of fu m ariaceou s p la n ts . X I. T w o  
n ew  a lk a lo id s, corlu m in e and  corlu m id in e, and  
th e ir  co n stitu tion s. R. H. F. Ma n sk e  (Canad. J. 
Res., 1936, 14, B , 325—327).— Corydalis scoideri (I) 
and sibirica and Dicentra cucallaria contain corlumine
(II), m.p. 158°, which is stereoisomeric with adlumine, 
sińce it is hydrolysed to lodal and 3 : 4 : 2 -  
CH20 2:C6H 2(C0sH)-CH0 (best identified by conversion 
by aq. alkali into 3 : 4-metliylenedioxy-phthalic acid 
and -phthalide). (I) contains also corlumidine, m.p. 
236° [a phenohc base, conyerted into (II) by CH2N 2], 
and 2 : 9-dihydroxy-3 : 10-dimethoxytetrahydroproto- 
berberine. R- S. C.

A lk a lo id  fro m  E ąuisetum  pa lu stre . E. G le t ,  
J. G u tsciim id t, and P. G le t  (Z. physiol. Chem.,
1936, 244, 229—234).—The plant yields a hydro- 
carbon, C2,H 42, m.p. 77° and a mixture of H 20-sol. 
bases, including palustrine, C12H 240 2N 2 (I), b.p. 
205—210°/0-l mm. (hydrochloride, m.p. 181°). Shoots 
collected in June contain 0-95% of their dry wt. of 
(I). W. McC.

S o lan id in e-t and  -s . H. R oohelmever (Arch. 
Pharm., 1936, 274 , 543—545).—Dehydrogenation 
of solanidine-i (cf. A., 1936, 216) and (probably) 
-s (Se; 320°) gives methylcj/ctopentanophenanthrene.

R. S. C.
O rgan ie m a g n e s iu m  com p ou n d s. III. Lead  

tr is -m -to ly l. IV. R eaction  b etw een  a lk y l p -  
to lu en esu lp h on ates and  RO -M g-X. K. M ine (J. 
Chem. Soc. Japan, 1934, 55, 1168— 1173).—III. 
Pb(C6H 4Me-m)3 is prepared from w-CRH.Me*MgBr 
and PbCL;.

IV. The reaction is 2C6H4Me,S 0 3R' +  2RO‘MgX -> 
(CGH 4Me-S03)2Mg +  (R 0)2Mg +  2R'X.

Ch . Ab s . (r)
B a se -p ro te in -a c id  com p ou n d s.—See A., III,

56.

E stim a tio n  of b .p . a s  an  a id  in  organ ie  
resea rch . H . B. H ass (J. Chem. Educ., 1936, 13, 
490— 493).—Methods of calculating approx. b.p./760 
mm. which would eliminate the erroneous data 
at present accumulating in the lit. are described. 
Erroneous vals. in the lit. for the b.p. of a-, (3-, and y- 
chloropentane, ay-dichloro-p-methyl-, ay-dichloro-, 
and a-nitro-p-methyl-propane, a8-dichlorobutane, 
and A“-pentene are corr. L. S. T.

N ew  h ea tin g  v e s se l for th e  P r e g l m icro -  
d esicca to r . J e n a e r  Glasw erk , Schott u . Ge n . 
(Mikrochem., 1936, 21, 131— 132).—The heating 
reservoir of the apparatus is formed by an annular 
glass space, heating being carried out through the 
centre. J . W. S.

D eterm in ation  of d ip h en ylgu an id in e. S. 
Minatoya , T. E b e , and I. A oe (J. S oc. Rubber Ind. 
Japan, 1935, 8, 328-—337).—A 0-5-g. sample is heated 
on a water-bath under reflux for 20 hr. with 0-2 g. of 
CaO, 30 c.c. o f abs. EtOH, and 3 c.c. of CS2. The 
product is added to 250 c.c. o f hot H 20  and eyaporated 
to dryness. To the residue are added 30 c.c. of a 
solution (A ) o f 5 g. o f Fe in 60 c.c. of conc. HNOs, 
which has been eyaporated to a syrup and diluted to 
500 c.c. Fe(CNS)3 is formed. The product is heated 
gently, and made up to 100 c.c. by solution B  (500 c.c. 
of H 20  +  30 c.c. o f solution A  and 5 c.c. of conc. 
H N 0 3). The solution is titrated with O-l^Y-AgNO,-) 
until the red colour disappears, boiled gently, diluted 
with 3 vols. of B, and again titrated. 1 c.c. of 0-liV- 
A gN 03 =  0 0211 g. of diphenylguanidine.

Ch . Ab s . (e)
S y stem a tic  a n a ly sis  of a n ion s.—-See A., I, "96.
R eaction s w ith  n itro p ru ssid e  of reduced  g lu ta -  

th ion e, cy ste in e , aceton e, and  creatin in e .— See A.,
III, 8.

P rep aration  of ex trem ely  pure liq u id s . W.
Sw ientoslaw ski (Svensk Kem. Tidskr., 1936, 48,
257—265).—The liąuid is distilled up seven fraction- 
ating columns in cascade at a measured rate. The 
degree of purity is shown at each stage by the differ- 
ence between the ebullition and condensation temp. 
The distribution of impurities is discussed.

y M. H. M. A.


