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Crystal behaviour of hydrocarbons.—See A.,
I, 448.

Mechanism of polymerisation. I. Dimeric 
tetramethylethylene. H. B rttn n e r  and E. H. 
Farm er (J.C.S., 1937, 1039—1046).—CMe2:CMe2 
polymerised with BF3 at —10° affords a mixture of 
dimeric produets. With 0 3 in lighfc petroleum, 
tlie fraction of b.p. 54-9—56-5°/12 mm. yields an acid
(I), probably <H-methyh'sopropylacetic acid (amide, 
m.p. 121—122°); the fraction of b.p. 71—82°/ll-5 
mm. gives CH20, a ketone, C9H 180 2 (2 : 4-dinitrophenyl- 
hydrazone, m.p. 114—115°), and (I). Similarly, the 
fraction of b.p. 54-9—58-5°/10-5 mm. on ozonolysis 
yielded pinacolone and CHMePr9-CHO. Six of the 
eight theoretically possible hexaklehydes are syn- 
thesised by improved methods, and the m.p. of their 
2 : 4-dinitrophenylhydrazones, semicarbazones, and 
dimedon derivatives are recorded below in that order 
(— signifying no variation from the literature) : iso- 
butyl- (99°, 126-5—127-5°, 133°), sec.-butyl- (93-5—
94-5°, —, 144°), diethyl- (94-5—95°, 97-5—99-5°, 102—
102-5°), dimethylethyl- (145°,—, 118—120°) -acetalde- 
hyde. COMePr? with Na and CH2Cl-C02E t yields 
(3-methył - p - isopropylglycidoacrylate, liydrolysed 
(NaOEt-HaO) to ól-methylisopropylacetaldehyde, b.p. 
115—117°/770 mm. (2 :4-dinitrophenylhydrążone, m.p.
121—123-5°; semicarbazone, m.p. 110—111°; dimedon 
derivative, m.p. 162°). J. D. R.

Formation of diene hydrocarbons. I. Prin- 
ciples relating to tbe course of reaction in tbe 
dehydration of unsaturated alcohols. The co- 
formation of aa - and ay-dimethylbutadiene. 
R. G. R. Bacon and E. H. Farm er (J.C.S., 1937, 
1065—1077).—S-Methyl-Aa-penten-8-ol dehydrated 
with Br or I  yields $-methyl-&.aS-pentadicne, b.p. 
57—58°/766 mm., and ay-dimethylbutadiene (I). 
Similarly, £-methyl-A^-hexen-S-ol gives hydrocarbons 
of b.p. 99—112°, which with maleic anhydride afford
3-isopropyl-t^-tetrahydrophtlwlic anhydride, m.p. 90°, 
and on oxidation (KMn04) give Bu^C02H and COMe2, 
whilst S-methyl-A^-penten-S-ol affords (I) (about 
95%) and aa-dimethylbutadiene (about 5%), both of 
which are dehydration produets of (ł-methylpentane- 
(38-diol. P-Methyl-A^-pcnten-S-ol (from (3-methyl- 
crotonaldehyde and MgMel), b.p. 137—138°, is de­
hydrated by HBr to a hydrocarbon, probably contain- 
ing (I), oxidised to COMe2, H 2C20 4, HC02H, and AcOH 
whilst 8-methyl-Aa-penten-y-ol (improved prep.) is 
unaffected by HBr or I, but is dehydrated by PhŃCO 
to unidentified conjugated and non-conjugated 
hydrocarbons. J. D- R-

Synthesis of bigberpolyenes. R. K uiin (Angew. 
Chem., 1937, 50, 703—708).—The synthesis of the

following substances is described in historical outline : 
Ph-[CH:CH]„-Ph (n =  1—8), C02H-[CH:CH]a-C0,H 
( » = 1 — 5, 7), C0oH-GH2-[CH:CH]„-C02H (w = 1 —4), 
Me-[CH:CH]n-Me (W =  1—4, 6), Me-[CH:CH]„-CHO 
(n = 1 —5, 7), Me-[CH:CH]„-C02H (n =  1—6,8). 
ę-Phenylpentadecaheptaenal is converted into the 
corresponding thioaldehyde and thence into the 
greenish-black hydrocarbon, Ph-[CH;CH]15-Ph.

H. W.
Recent acetylene ebemistry. H. Y ogl (Osterr. 

Chem.-Ztg., 1937, 4 0 , 373—377).—A review.

Sólubility of balogenated hydrocarbon re- 
frigerants in organie solvents. G. F. Z ell- 
h o e f e r  (Ind. Eng. Chem., 1937, 2 9 , 548— 551).— 
The sólubility of CC12F2, EtCl, CH2CI2, C2C12F4, and 
CFClj in a few, and of MeCl and ĆHFC12 in a large 
no. of, org. solvents at 32°, under the pressure exerted 
by the solute at 4-5°, has been determined and the 
results are discussed. Among the solvents used, 
the following are new : triethylene glycol Jfe2 ełher, 
b.p. 216°; tetraethylene glycol Me2 ether, b.p. 115— 
118°/2 mm., and Eł2 ether, b.p. 132—134°/12 mm.; 
tetrahydrofurfuryl ether of OH-[CH2]2-OBu, b.p. 246° ; 
diethylene glycol ditetrahydrofurfuryl ether, 199—203°/14 
m m .; hexaethylene glycol Me2 ether, b.p. 195—199°/
14 m m .; 2 : 3-di-$-ethoxyeihoxydioxan, b.p. 161— 
166°/2 mm.; 2 : 3-di-{i'-methoxy-[i-ethoxyethoxy- 
dioxa7i, b.p. 210—220°/2 mm.; Bu carbitol chloride, 
b.p. 215°; ethylene glycol {C^Hfil)^ ether, b.p. 80—85°/
2 mm.; triethylene glycol chloride Me ether, b.p. 116— 
117°/12 mm.; carbitol methoxyacetale, b.p. 128— 
132°/7 mm., ethoxyacetate, b.p. 155—160°/15 mm., 
and Icemdate, b.p. 175—182°/14 m m.; diethylene 
glycol dimethoxyacetate, b.p. 204—208°/17 mm., and 
diethoxyacetate, b.p. 210—215°/15 m m.; Me carbitol 
acetale, b.p. 79°/10 mm., and methoxyacetale, b.p. 
145—149/15 m m .; triethylene glycol dimethoxy- 
acetaie, b.p. 230—234°/15 mm., and methozyacetate, 
b.p. 244°; trimethylene glycol dimethozyacetate, b.p. 
180—184°/20 m m .; tetrahydrofurfuryl methozy acetale, 
b.p. 136—140°/18mm.; ethylene glycol diethoxyacetate, 
b.p. 163—165°/14 m m.; ethylene glycol Bux ether meth- 
ozyacetate, b.p. 136—140°/18 mm., n-butyrate, b.p. 
220°, acetate, b.p. 192°, and laurate, b.p. 188°/8 m m .; 
triethylene glycol acetate Me ether, b.p. 253°; ethylene 
glycol E tt ether succinate, b.p. 159—162°/5 m m .; 
ethylene glycol CII2Ph ether acetate, b.p. 122—125°/5 
mm.-, ethylene glycol tetrahydrofurfuryl ether acetate, 
b.p. 112°/6 mm. ; glycerol-ay-dichlorohydrin adipate, 
b.p. 235—240°/8 m m.; di-$-chloroethyl phthalate, 
b.p. 198°/5 m m .; B u \  dichlorophthalate, b.p. 200-— 
210°/7 m m .; benzenesulphonyl-n-butylaniline, b.p. 
190—20076 mm. R. C. M.
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Determination of tetranitromethane. C. K.
K r a u z  an d  J . M. S te p a n e k  (Chem. Obzor, 1937, 
12 , 81— 85).— I n  n eu tra l aq . so lu tion  1 m ol. o f 
C(N02)4 rea c ts  w ith  2KI exactly , an d  th e  I  is t i t ra te d  
w ith  s ta n d a rd  Na2S203. About 5 lir. a re  reą u ire d  for 
a  determ ina tion .” In a n  ac id  m edium  secondary  
reactions cause a  h igher separa tion  o f I ,  so tk a t  1 
mol. of C(N02)4 -> 2KI +  k, w here k increases linearly  
w ith  th e  ac id ity  o f th e  so lu tion  titra te d . The ac id ity  
m u s t be determ ined  b y  a  sep ara te  titra tio n . In 
presenee of NaHC03, owing to  secondary  reactions th e  
separation  o f I  never reaches th e  theo re tical a n d  resu lts 
o f titra tio n s  m ust be corr. from  a  g rap h  construc ted  
from  em pirical resu lts. The tim c o f reaCtion in  a 
n eu tra l m edium  m ay  be reduced  to  10— 15 m in. 
w ith  an  accuracy  o f d e te rm in a tio n  o f ± 0 -2 %  b y  using 
EtOH solutions, w here, owing to p a rtia l ox idation  
of EtOH by  C(N02)4, a  correction m u st be applied .

F. R.
Catalytic dehydrogenation of a tertiary alcohol 

to a ketone. L. M artineau  and C. Pb^vost 
(Compt. rend., 1937, 2 0 5 , 154—156).—BuyOH, 
freed from ketonie substances, is dehydrogenated by 
Cu-Th02 at 130° to CMe2;CH2 and a smali amount of 
COMeEt" A theoretical explanation of the reactión 
is suggested. J. L. D.

Ethoxides and asopropoxides of manganese 
and rhenium. J. G. D ruce (J.C.S., 1937, 1407— 
1408).—Addition of MnC03 or Re2(C03)2 to HC1 or 
HBr in EtOH or Pr^OH yields the following com­
pounds : MnCL>,EtOH; MnĆla,lV O H ; MnBr2,EtOH; 
MnBr2,Pr^OHl ReCl3,EtOH; ReCls,Pr*OH. Treat- 
ment of the appropriate halide-alcoholate with NaOEt 
or NaOPr3 affords Mn(OEt)2, M n isopropoxide, 
Re triethozide and triisopropozide. J. D. R.

Stereochemistry of deuterium compounds of 
the type RR'CXHXD : ethyl-d4-ethylcarbinol.
F. C. McGeew and R. Adams (J. Amer. Chem. Soc., 
1937, 59 , 1497—1500).—Na and a little Fe [prepared 
by addition of Na to hydrated Fe(N03)2] in liquid 
NH3, treated at —50° to —60° first with C2H2 and 
then with EtCHO, give Aa-pentinen-y-ol, b.p. 121— 
124°/750 mm. (3 : 5-dinitrobenzoale, m.p. 91°); the 
II phthalate, m.p. 72°, thereof is partly resolved by 
brucine to yield an impure 1-Aa-penti7ien-y-ol, [a]'" 
—15-25°. This with H2-P t0 2 in EtOAc gives 
CHEt2-OH, [a]D 0±0-01° [3 : 5-dinitrobenzóate (II), 
m.p. 99—99-5°]. D2-P t0 2 gives a*pp-tetradeutero- 
n-pentan-y-ol, [a]D 0±0-01° [3 : 5-dinitrobenzoate, m.p.
9S-5—99°, not depressed by admixture with (II)]. 
This makes it improbable that compounds CRR'R"R'", 
in which R and R' are alkyl and R is substituted by
D, will show measurable [a], Calculation by Boys’ 
method, admittedly untrustworthy, gives an expected 
[a] 0-01° for CGDs*CHPłvNH2; the val. of Clemo 
et al. (-5-7°) may be erroneous. R. S. C.

Free radicals in organie decomposition reac­
tions. I. Thermal decomposition of mixtures 
of methyl ether and deuteroacetone. E. W. R. 
Stea c ie  and W. A. A lex a n d er  (Canad. J . Res., 
1937, 15 , B , 295—304).—The produced by heat- 
ing an eąuimol. mixture of Me20  and CO(CD3)2 at 
590° for 5 min. contains the same amount (3%) of 
D2 as that obtained by decomp. Me20  and CO(CD3)2

separately, mixing the products, and heating at 
590° for 5 min., indicating that no at. H is produced 
during the decomp. of Me20  or of its primary decomp. 
product; CH20. The D2 is determined by freezing 
out all but CO and H2, burning these, and distilling 
and analysing the H 20. A. Li.

Drying of ether. N. Schoorl  (Pharm. Week- 
blad, 1937, 74 , 1108—1109).—“ Wet ” E t20  when 
dried with Na2S04 or CaS04,0-5H20  contains about
0-6% of HoO (tes t: turbidity with 2 vols. of CC14) 
and <0-35% when dried with MgS04 (test:, no 
turbidity with 2 vols. of CS2). S. C.

Molecular structure of £y-epoxybutanes.—See 
A., I, 448.

Mono- and di-h.ydroxymethylene dimethyl 
ether. J. Lobebing and A. Fleischm ann (Ber., 
1937, 70, [5], 1680—1683).—CH2(OMe)2 obtained 
from MeOH, (CH20),„ and HC1 at 100° is con- 
taminated with about 33% of MeOH, from which 
it can be freed by p-N02-C6H,-C0Cl but not by 
distillation. I t  can be obtained pure by repeated 
passage of CH„C12 oyer NaOMe on pumice at 200° 
or by heating NaOMe and CH2Cl-OMe (1 :1  mol.). 
(OMe'CHo)oO is best obtained by gradual addition 
of (CH2Cf)20  to NaOMe free from MeOH. H. W.

Sulphonic and sulphuric esters as alkylating 
agents in liquid ammonia. A. L. R ra n z fe ld e r  
and F. J. Sowa [with (in part) K. J . Schuepbert] 
(J. Amer. Chem. Soc., 1937 , 59 , 1490—1492).—Slow 
addition of 25-C6H4Me-S03R (R =  Me, Pra, or Bu°), 
sometimes in E t20, to the Na derivatives of PliOH, 
C2H2, CuOH, or C5H 11,OH in liquid NH3 gives 
37—-47% of the appropriate ether or acetylen©; 
Pra2S04, P A S 04, and («-C5H u )2S04 give 29—50% 
yields; NaPhS04 gives 60—88% yields of Ph alkyl 
etherś, but only 25% of Ph20. Best yields are 
obtained by using 2 mols. of ester. Cryst. esters 
insol. in liąuid NH3 [e.g., j)-CGH4Me‘S03C5H n  and 
j>-CGH4Me-S03Ph) do not react, neither does NaOPh 
or NaHC2 with n-C5H u -OAc, or Bu3P 0 4 with BuaOH. 
y-Methyl-ka-butinene is prepared, but not described. 
Prep. of p̂-C6H4Me-S03Bua, b.p. 170—172°/10 mm. 
(98% yield), Pra2S04, b.p. 120°/20 mm. (quant. 
yield from c?/cZopropane and H2S04), and Pr^2S04 
(50% yield from CHMelCH, and HoS04) is described.

R. S. C.
Tribromoethyl borate. A. M angini (Riv. Biol., 

1937 , 2 2 , 457—462).—CBr3-CH2-OH (I) (avertin) 
with BBr3 in light petroleum yields tribromoethyl 
borate (II), m.p. 179—182°, sol. in fats and readily 
hydrolysed by H20. (II) resembles (I) in narcotię 
properties. The lack of narcotic action in other 
derivatives of (I) is due to non-liberation of the 
alcoholić OH of (I) in the organism (cf. this vol., 
82). F. O. H.

Synthesis of the biological Z(— )-glyceryl-a- 
phosphoric acid. H. O. L. F ischer and E. B aer 
(Naturwiss., 1937, 25 , 589).—d(+)-isoPropylidene- 
glycerol and POCl3 in quinoline give the Ba a- 
phosphate and thence the natural l( — )-glyceryl-a- 
phosphoric acid, [a]D —1-45° in 2n-HC1 (Me2 ether 
Me2 ester, [a]D —4-7S°; Ag salt, [a]D -(-1° in dii. aq. 
NH3). Embden’s mechanism for the disproportion-
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ation of triosephosphoric acids is thus proyed. The 
following mechanism is probable: C02H-C(0H)!CH2 -j- 
0H-CH„-CH(0H)-CH2-0-P03H2^  0H-CHMe-C02H +
o h -c h ;-c o -c h 2-o-po3h 2. “ R. S. C.

Synthetię optically active glycerides. H. O. L.
F is c h e r  and E. B a er  (Naturwiss., 1937, 25, 588— 
589).—Ni-hydrogenation of ?sopropylidene-cZ-glycer- 
aldehyde (from 1 : 2 : 5 : 6-ditsopropylidenemannitol) 
gives d(-\-)-a.^-isopropylideneglycerol (I), b.p. 80— 
80-5°/12 mm., [ćp,0 +12-6° (homogeneouś), —1-6° 
in H20 , +11-09° in C3H 5N, and thence the a-benzoate, 
b.p. ~ 159—160°/10-5 mm., [a]J? +12-3°, -acetate, 
b.p. -85—86710—11'mm.,' [a]D +'3-24°, -laurtite:, b.p.
130—13170-002 mm., [a]!1 +3-42°, -stearate, m.p.
43-5°, [a]g> +3-0 to 3-5° (molten), [a]D +1-9° in C5H 5N, 
and -palmitate, m.p. 33—35°, [a]u +2-48° in C5H 5N, 
+4-38° (molten), liydrolyscd to d(-\-)-glyceról a- 
laurate, m.p. 53—54°, [a]D —3-76° in G-H5Ń, -stearate, 
m.p. 76—77°, [a] —3-58° in C5H 5N, -palmitate, 
m.p. 71—72°, [a]D —4-37°, and -ji-toluenesulphonate, 
m.p. 63—64°, [a]D —7-3° in C5H 5N, which afford 
d{-j-)-glycerol a-laurate a'p-distearate, m.p. 67—68°, 
[a]D 0° in C5H 5N, a-stearate <x.'$-dipalmitate, m.p.
62-5V [a]D 0° in C5H 5N or CHCJ3, a-pahnitale a'J3- 
dilaurate, m.p. 44°, [ajD 0° in C-H.-N, and a-p-nitro- 
benzoate a'fi-dibcnzodte, m.p. 77—78°, [a]D —19-9° 
in C2H2C14. d(+)-ap-isoPropylideneglycerol a.'-Me 
ether, b.p. 43—44°/10-5 mm., [a]D +2Ó-140/ is pre- 
pared. The p-nitrobenzoate of (1) gives d( Ą-)-glycerol 
<z--p-nitrobenzoate, m.p. 88—89°, [a]D —17-1° in 
EtOH, and thence the a’-CPh3 ether a-\>-nitrobenzoate, 
m.p. 138—139°, [a]D -5-06° in C2H,C1.„ and a'-CPh3 
ether, m.p. 97—98°, [a]D +2-8° in Ć2H2C14, d(+)ap- 
isopropylideneglycerol a.'-CPlu ether, [a]D —10-8° in 
C2H2C14, and 1( —)-isopropylideneglycerol, [a]D —12-6°. 
Unless otherwise stated, [a] are for the homogeneouś 
substance. R. S. C.

Amorphous and crystallised oxide hydrates 
and oxides. XXXIII.—See A., I, 528.

Amplified distillation of binary aliphatic acid 
m ixtnres. W. N. Axe and A. C. B ratton  (J. 
Amer. Chem. Soc., 1937, 59, 1424—1425).—By 
amplified distillation (i.e., dilution with 10 vols. of 
hydrocarbon oil prior to distillation) 1 : 1  mixtures 
give 72% of pure EtC02H witli 73% of pure PraC02H 
or 45-5% of pure pr“C02H with 16-5% of pure 
CIŁjPr^COaH, the corresponding figures for ordinary 
distillation being 13-5,50-4,0, and 13-2%, respectively. 
The Dyer method of analysing the acids is modified.

R. S. C.
Preparation of acetic anhydride and homo- 

logues. V. M. R o d io n o y , A. I. Sm a r in , and T. A. 
Abletzova (Chim. Earrn. Prom., 1935, No. 2, 102— 
106).—A new method is based on the reaotion 
2NaOAc + N 20 4-> Ac20  +  NaŃ02 -f-NaN03,

Ch . A b s . (r)
Preparation of methyl methacrylate from  

isobutyric acid. J. S. Sa l k in d  and I. F. Ma rkov  
(J. Appl. Chem. Russ., 1937, 10, 1042—1044).— 
Pr^C02H and Cl2 (60-watt lamp illumination) a t an 
initial temp. of 50° yield CMe2Cl*C02H (Me ester, 
b.p. 64—65°/55 mm., 128—129-5°/753 mm.) and

CH2Cl-ęHMe-C02H (Me ester, b.p. 85—90°/60 mm., 
151—155°/750 mm.). These esters yield 
CH2;CMe-C02Me when boiled with ąuinoline in 
presence of ąuinol, and the acids give CH2!CMe,C02H 
when distilled from aetiye C. R. T.

Determination of oleić, linoleic, and linolenic 
acids in m ixtures. E. D elvatjx (J. Pharm. Belg.,
1936, 18, 101—105, 131—139, 153—159; Chem. 
Zentr., 1936, i, 3769).—The H2 uptake of oleić acid
(I), Me linoleate, linoleic acid (II), and mixtures with 
E t linoleate (III) in presence of a catalyst lias been 
measured. The prep. of pure (I), (II), and linolenic acid 
is described and the absorption spectra of their pure 
Me esters and of pure (III) recorded. A method of 
determination based on (CNS)2 addition, liydrogen- 
ation, and absorption spectra is described.

H. N. R.
X-Ray and thermal examination of the glycer- 

ides. III. aa'-Diglycerideś. T. Mai.kin , M. R. 
el Shurbaoy, and (in part) M. L. Meara (J.C.S.,
1937, 1409—1413; cf. A., 1934, 666; 1937, 17).—
The aa'-diglycerides from aa'-didecoin to aa'-dipenta- 
decoin exist in three solid forms (a, (3', and P) and from 
aa'-dipalmitin to aa'-distearin in two solid forms 
(a and p). The P-form is stable and high-melting, 
and separates from solvents; the lower-melting, 
metastable a-form separates first from the molten 
diglyceride, and rapidly changes into the p'-form 
(lower members) or the p-form (highór members), the 
P'-form rapidly changing to the p. The p'-form has 
m.p. intermediate between the a- and the p-forms. 
X-Ray examination shows that the crystals are built 
up of layers of double mols., with the hydrocarbon 
chains lying parallel on the same side of the glyceride 
mol. Suitable esterification of the monoglyceride 
with acid in presence of p-CGH4Me-S03H, or with the 
acid chloride in C5H 5N, yields the following (the m.p. 
given is that of the stable p-form): aa '-di-, m.p. 
44-5°, -un-, m.p. 49°, -tri-, m.p. 56-5°, -penta-, m.p. 
68-5°, and -hepta-decoin, m.p. 74-5°. J. D. R.

Association of certain fatty acids on the basis 
of their molecular polarisation. K . H r y n a k o w - 
s k i and A. Ż ochow ski (Ber., 1937 , 70, [jB], 1927— 
1743).—The dielectric polarisation of the higher 
fatty acids inereases with inereasing concn. of their 
solutions in C6H 0 in conseąuence of an inerease in the 
mutual action of the hydrocarbon residues which 
diminishes with the inereasing length of the hydro­
carbon chain. The higher fatty acids do not show 
dipole character sińce their mols. associate in pairs to 
complexes of which the total moment is zero. The 
proportion of at. polarisation to displacement polaris­
ation diminishes with lengthening of the chain. The 
elasticity of the mol. diminishes with inereasing chain 
length in the homologous series of the fatty acids; 
the efiFect is probably a parallol to diminution in the 
mutual influence of the hydrocarbon residues.

H. W.
Oxidation of fats by per-acids. H. Boiime and

G. Steinke (Ber., 1937, 70, [i?], 1709-1713).- 
A weighed ąuantity of the fat or fatty acid in 
Et20  is treated with thę per-acid (usually 
CO^-CgH^COaOH) (I) in E t2Ó a t the reąuired temp. 
After given intervals the mixture is cooled to 0° and
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an aliąuot portion is mixed with K I ; the liberated I 
is determined by Na2S20 3. Oleić acid is oxidised 
somewhat moreJ rapidly tlian elaidic acid. With 
octadecadienoic acid an inflexion in the graph occurs 
after consumption of about 50% of the calc. ąuantity 
of (I) owing to the presence of the conjugated double 
linking. The consumption of (I) corresponds ąuantit- 
atively with the I  val. for triolein, olive oil, and cacao 
butter. Sesame and poppy-seed oil reąuire <  and 
linseed oil considerably <  the amount of (I) indicated 
by the I  val. As far as can be judged at present, a 
parallelism appears between the diene and per-acid 
nos. H. W.

Wax of white pine chermes. B. K. B l o u n t , 
A. C. Ch ib n a ll , a n d  H. A. E l  Mangouei (Biocheni. 
J„  1937, 31, 1375—1378; cf. A., 1936, 1137).—T he 
w ax consists o f '.-keto-n-triacontanoic acid, m .p . 103-3—
103-6° [oxime (I), m .p . 62-5°], esterified w ith  p-keto- 
n-hexałriacontanol (II), m .p. 102—102-5° (acelate, m .p. 
84-2°; oxime, n i.p . 78-5°), a n d  a  sm ali am o u n t o f a  
substance, m .p . 78°, possib ly  a  n - fa tty  acid. (I) w ith  
H 2S04 (100°; I  lir.) gives a  m ix tu re  of am ides 
w hich w ith  conc. HC1 a t  180° fo r 4 h r. yields 
a rach id ic  acid  (III), w -nonano-ai-dicarboxylic acid, 
n-nonadecanam ine liydrochloride (IV), a n d  0-amino- 
w-decoic ac id  hydrochloride . (II) w ith  C r0 3 gives th e  
corresponding k eto -acid , th e  oxim e o f w hich, as in  th e  
case of (I), yields (III), (IV), n-pentadecane-ao- 
d icarboxylic  acid , an d  a  tra c ę  of Ś-aininopalm itic acid 
hydrochloride . W . McC.

Wool fat. A. H eiduschka and E. Nieb (J. pr. 
Chem., 1937, [ii], 149 , 98— 106).— Wool fat is hydro- 
lysed by KOH-EtOH and the saponifiable and un- 
saponifiable (I) matter are separated from one another 
by E t20. Cerotic acid, m.p. 78°, is obtained by 
fractional pptn. from the mixture of fatty acids and is 
purified through the E t ester and the Li salt. The 
Pra, m.p. 65-5°, P r0, m.p. 75°, P«0, m.p. 65-5°, and 
a myl, m.p. 63°, esters are new. Lanoceric acid, m.p.
102-5° {Ag salt; Et ester, m.p. 78°), is isolated by 
using its sparing solubility in E t20. Evidence of the 
presence of lanocerolactone was not obtained. (I) is 
separated by crystallisation and pptn. from MeOH 
and EtOH or their mixtures into a no. of fractions 
from which ceryl alcohol, isocholesterol, and cholesterol 
but not carnaubyl alcohol are isolated; other sub- 
stances are present which could not be identified sińce 
they are smeary or resinous and retain these character- 
istics when oxidised. H. W.

Racemiase, an enzyme which catalyses racem- 
isation of lactic acid.—See A., III, 311.

Polar group orientation in linear polymeric 
molecules. u-Hydroxydecoic acids. W. B.
B ridgm an  and J. W . W illiam s  (J. Amer. Chem. Soc., 
1937, 59, 1579—15S0).-—Certain classes of polymer- 
ides of high mol. wt. do not give a measurable dis- 
persion of e in a freąuency interval where this is 
expected from the chemical mol. wt. ^ are determined 
for six polymerides of <o-hydroxydecoic acid (M 905— 
13,900). I t  appears that the jj. is due mainly to rot- 
ation of the regularly spaced ester groiips, for jjt oc y '3 / 
and polarisation per g. of polymeride is independent

of M; The polymerides probably consist of flexible 
chaiiis. Ii. S. C.

Chemical constituents of lichens found in 
Ireland. Lecanora sordida, Th. Fr. G. K e n ­
n e d y , J . Bb e e n , J. K e e n e , and T. J. N olan  (Sci. 
Proc. Roy. Dublin Soc., 1937, 21 , 557—566).— 
Extraction of the lich en with E t20  followed by 
treatment with light petroleuin gave a mixture of 
65% of atranorin and 35% of chloratranorin, roccellic 
acid (I), m.p. 131°, [a]D +17-4° in EtOH, and an acid, 
Cg.jHooOgCU, m.p. 258—260°, which gave a greenish- 
blue colour with EtOH-EeCl3 (? thiophanic acid). 
Mamńtol was also obtained from the residue. (I) 
is shown synthetically to be a-methyl-fi-dodecyl- 
succinic acid, two forms, m.p. 131° and m.p. 81—82°, 
respectively. I t  gives a Me2 ester, m.p. 2S—29°, 
an anil, m.p. 57—58°, and a derivative, C23H350 4N3, 
m.p. 113—114°, with ̂ -N0,-CfiH4-XH-JsH„.

P. G. M.
Structure of glutaconic acid. A. I. V o g el , 

W. L. Ge e m a n , and G. H. J e f f e b y  (Chem. and Ind., 
1937, 804).—Determinations of the thermodynamic 
primary dissociation const. of glutaconic acid (I), 
m.p. 138°, at 25° by conductivity and of the two 
thermodynamic dissociation consts. by potentio- 
metric titration with the ąuinhydrone electrode at 
25° show the similarity of (I) and fumarie acid and 
proyide evidence for the trans structure of the acid 
of m.p. 13S°. II. W.

Ethyl a-formyl-a-a'-hydroxyethylglutaconate.
H. Ga ult  and M. Cogan (Compt. rend., 1937, 205, 
151—153; cf. A., 1901, i, 361).—CH0-CH2-C02Et 
(as Na derivative) (1 mol.) with conc. HC1 (1 mol.) 
and excess of MeCHO at —15° affords E t2 a-formyl- 
a-a'-hydroxyethylglutaconate which cannot be dis- 
tilled (Ac derivative, b.p. 160—163°/0-7 mm.).

J. L. D.
Experiments towards the synthesis of iso- 

fenchone. I. Synthesis of pS-dimethylpentane- 
pSs-tricarboxylic acid. S. K. R a n g a n a th a n  (J. 
Indian Chem. Soc., 1937, 14 , 264—267; cf. this 
vol., 4).— $-Hydroxy-$884rimethyladipolactone, m.p. 
128—129°, is obtained by hydrolysis of the corre­
sponding E t ester, which with KCN at 220° gives 
(38-dimethylpentane-[38s-tricarboxylic acid, m.p. 185— 
186° (cf. loc. cit.). The E t3 ester of this when cyclised 
with Na-CGH 6 and subscąuently hydrolysed and 
decarboxylated gives wofenchocamphoronic acid 
[semicarbazone, m.p. 212—213° (decomp.) (cf. Bard- 
han et al., this vol., 67)]. H. G. M.

Production of phosphoglyceric acid.—See A., 
H I, 395.

Mol. wt. of racemic acid. E. W. B l a n k  (J. 
Chem. Educ., 1937, 14 , 393).—This mol. wt. is twice 
that of the other forms of tartartic acid, and raćemic 
acid should be represented by 2C4H 60 6 +  2H20 , not
c4h 6o 6 +  h 2o. v L. S. T.

Enzymie determination of ascorbic acid.—See 
A., III, 406.

Stability of ascorbic and dehydroascorbic 
acids.—See A., IH, 364.

Catalysis of Cannizzarofs  reaction by active 
nickel and platinum. Application to aldoses.
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M. D e l ś p in e  and A. H oreau  (Compfc. rend., 1937,
2 0 4 ,1605—1608).—CH20, Pr“CHO, and PhCHO with 
NaOH and Ni at room temp. rapidly undergo the 
Cannizzaro reaction (cf. A., 1897, i, 504). Galactose 
similarly affords dulcitol and galactonic acid in good 
yield but not without N i; glucose and arabinose also 
react. With P t as catalyst, the H2 liberated in the 
oxidation reaction destroys some of the initial alde- 
hyde. The reaction with Ni probably proceeds 
similarly although H2 is not liberated, for crotonic 
acid added to the reaction mixture is partly reduced.

J. L. D.
Determination of formaldehyde and formie 

acid in the presence of one another. L . Sf it z e r  
(Annali Chin. Appl., 1937, 27, 292—296).—CHaO is 
determined iodometrically by the Romijn method 
(A., 1897, ii, 166) and the total CH20  and HCÓ2H, 
bromometrically, by the Meulen (A., 1930, 1392) or 
a modified Oberhauser method (A., 1927, 475).

L. A. 0 ’N.
Kinetics of polymeric aldehydes. VII. Veloc- 

ity of hydrolysis of formaldehyde acetals. J .
L ó b er in g  and A. F leischm ann  (Ber., 1937, 70, 
[B], 1713—1719).—Increase in size of the alkyl residne 
causes increase in the temp. coeff. of the hydrolysis 
of CH2(OMe)2, CH2(OEt)2, and CH2(OPrf)2. I t  
appears therefore that the acetal yields a mol. of 
alcohol and a mol. of semiacetal which immediately, 
possibly owing to a very rapid intramol. process, gives 
CH20  and a second mol. of alcohol. The coeffs. of 
these two reaction stages obey the Arrhenius law. 
The temp.-dependence of the dimeric product can be 
expressed by the same simple formuła. Dimethoxy- 
dimethyl ether rrmst therefore decompose th u s : 
0(CH2*0Me)2 +  H ,0  -> 0Me-CH2-0-CH2-0H (I) +  
MeOH; “(I) +  HoO -> CH2(OH)2 +  OMe-CH2-OH
(II) ; (II) +  H20  =  MeOH +  CH2(OH)2. Since 
these three stages are alike in character their sum- 
mation coeff. must be determined by the same simple 
law. The rate of reaction is governed by that of the 
first step in a degree which inereases with temp. 
Examination of the velocity coeff. of the initial 
members of the polymeric homologous series of Me2 
ethers shows that CH^OMe^ decomposes most slowly 
and the dimeride has the higlieśt hydrolysis const. 
At first the terminal group suddenly loses its influence 
on the total reaction. With inereasing degree of 
polymerisation other influences make themselves 
fe lt; these cause a continuous decrease in the rate of 
depolymerisation with inereasing chain length.

H. W.
Magnetism and polymerisation. II. Oxy- 

methylene diacetates and polyoxymethylenes.—
See A., I, 451.

Kinetics of polymeric aldehydes. VI. Form- 
ation and decomposition of polyoxymethylene.
J. L obering  (Z. Elektrochem., 1937, 4 3 , 638—643; 
cf. this vol., 228, 274).—The polymerisation of aq. 
CHjO reaches an eąuilibrium State, and the degree 
of polymerisation of the pptd. polymeride, character - 
istic for the temp. and initial concn., inereases with 
the temp. and with diminished initial concn. If  the 
pptd. polymeride is removed from the solution it can 
be redissolved partly to form the eąuilibrium solution

with the depolymerised form, but the veIocity of dis- 
solution decreases with inereasing degree of poly­
merisation. If the filtrate after removing the poly­
meride is kept at a lower temp. a further ppt. of a 
lower polymeride is formed. Catalysts increase the 
chain length of the polymeride, the effects being in the 
order H2S04 >  HC1 >  NaOH. Polymerisation prob­
ably occurs exclusively in solution and all polymerides 
are slightly sol. J . W. S.

Hydration of unsaturated compounds. VI. 
Rate of hydration of trcms-crotonaldehyde. 
Eąuilibrium between trans-crotonaldehyde and 
aldol in dilute aqueous solution. S. W in s t e in  
and H. J. L ucas (J. Amer. Chem. Soc., 1937, 59, 
1461—1465).—iraras-CHMeiCHCHO (I) is reversibly 
hydrated to aldol (II) in 0-5n-HN03 or -HC104, 
eąuilibrium at 25° being with hydration of 47% of
(I) and at 35° with hydration of 39% of (I). Energies 
of activation are 18-23 and 24-48 kg.-cal. for hydr­
ation and dehydration, respectively. Hydration and 
dehydration are first-order reactions, the former with 
respect to concns. of acid and (I), the latter with 
respect to concns. of acid and (II). The reactions in 
HC104 are 6—7% slower than in HNOs. 
CHMe:CH-CH2-OH and imrw-CHMe:CH-C02H are 
not appreciably hydrated in aq. HNOo at 25°.

R. S. C.
Detection and determination of sm ali amounts 

of glucose in mixtures containing m altose. M.
Somogyi (J. Biol. Chem., 1937, 119, 741—747).— 
The fermentation rate of a sugar solution at pn 7-2—
7-4 is compared with that of a 1% maltose solution. 
In presence of glucose the fermentation proceeds 
faster than that of maltose. A ąuant. method is 
described, together with an alkaline reagent for the 
determination of slowly oxidised sugars. J. L. C.

Disintegration of methylated glucoses in alkal­
ine medium. N. A riy a m a  and T. K i ta s a t o  (J. 
Biochem. Japan, 1937, 25 , 357—373).—The reducing 
properties of Yarious mono- and poly-methylglucoses 
to yarious reagents and under various conditions 
were examined. The results of Sobotka (A., 1926, 
1026) are generally confirmed. With mild treatment 
by alkaline K3Ee(CN)6 at 70°, the velocity of oxid- 
ation of 3- and 3 : 5 :  6-derivatives is higher initially 
but dimmishes morę rapidly than that of glucose (I); 
a similar relationship exists between the 2 : 3 : 4 : 6- 
and 2-derivatives. Transformation of 2-methyl- 
glueose occura more readily than that of (I). With 
H IO 4, production of aldehyde decreases with 
proximity of Me to C(G) and with the increase in no. of 
Me groups. Data for the eąuilibrium potentials of 
Me derivatives of (I) are given. F . O. H.

Emulsin. XXX. Enzymie hydrolysis of 6- 
halohydrin-|J-d-glucosides and of related com­
pounds. B. H e l e e r ic h , S. Gr u n l e r , and A. 
Gn u c h tel  (Z. physiol. Chem., 1937, 24 8 , 85—95; 
cf. A., III , 313).—The rate of hydrolysis by the 
emulsin (I) of sweet almonds of 6-substituted $-d- 
glucosides of vanillin decreases as the vol. of the 
substituent, as deduced by the methods of Biltz 
(A., 1931, 895) (OMe an exception) and Stuart (A.,
1935, 432) (OH and OMe exceptions) and from the 
parachor (OH an exception), inereases; thus H >  OH
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>  F >  Cl >  Br >  OMe >  I. Acetobromoglucose 
6-chlorohydrin with vanillin and KOH gives the 
triacetate, m.p. 141°, [a]!,1 —53-0° in CHC13, of vanillin-
3-d-glucoside 6-chlorohydrin, m.p. 162—164°,, [a]” 
-85-5° in C5H5N. The 6-bi‘omohydrin, m.p. 181— 
182°, [a]o —110° in aq. EtOH [triacetate (II), m.p. 
146—148°, Md -58-1° in CHC13], and vanillin-$-d- 
isorhamnoside (III), m.p. 162—165°, [a]|,0 —85-2° in 
H20  (triacetate, m.p. 179—181°, [a]},9 —31-5°), are 
obtained in tlie samo wąy, and (II) at 100—120° for
3 hr. with Nal in COMe2 gives the triacetate, m.p.
136—138°, [<x]}T-67-30 in CHC13, of t.he 6-iodohydrin, 
m.p. 205—207° (decomp.), [a]™ -116° in CgH5N.
(III) is lesś rapidly hydrolysed by (I) than is the 
corresponding glucoside. Phenol-fi-d-gluwside 6- 
fiuorohydrin has m.p. 148:—149°, [a]j>1 —79° in H ,0.

W. McC.
Ketone sugar series. VIII. Structure of l- 

sorbose penta-acetate, E. B. Cramek and E. 
Pacstj (J. Amer. Chem. Soc., 1937, 59, 1467—1469; 
cf. tliis vol., 325).—Sorbose tetra-acetate has m.p.
100—101-5°, [o]n° —19-4°, and contains no solvent. 
With Ac20  and ZnCl2 at room temp. or 50° it gives the 
penta-acetate (I), which is a derivative of keto- 
sorbose, sińce with H 2-P t, best in E t20  at 4 atm., 
it yields a syrup, whence by acetylation 60% of l- 
iditol and 40% of <i-sorbitol liexa-acetates are ob- 
tained. Z-Iditol is readily prepared by this method. 
Ketone reagents are without effect on (I) ; addition 
of a little jSTaOH to (I) in COMe2 gives a deep yellow 
solution, which after neutralisation reduces KMn04.

R. S. C.
History of the rotatory power of sucrose.

D. Sid e e s k y  (Buli. Assoc. Chim. Sucr., 1937,54,413— 
424).—An account is given of the more important 
determinations, and results are summarised in a 
table showing vals. of [<x]d for different concns. of 
sucrose. J . H. L.

Sugar osazones and their anhydrides. E. E.
P erciyal  and E. G. Y. P erciyal  (J.C.S., 1937, 
1320—1325).—Lactosephenylosazone is acetylated 
(Ac.,0-C5H-N) to the hepla-acetate, m.p. 105—110°, 
[<x]!? +27° in CHC13, which with NaOH in aq. COMe2 
affords anhydrolactosephenylosazone, m.p. 231— 
232°, identical with that of Diels and Meyer (A.,
1935, 1225), converted by acetylation into anhydro­
lactosephenylosazone penta-acetate, m.p. 115—117°, 
Md —102° in COMe2. Similar acetylation of maltose- 
phenylosazone yields the hepta-acctate, m.p. 162°, 
Md +41° in CHCI3, deacetylated (NaOH in aq. COMe2) 
to two products, C24H30O8N,, (I), m.p. 245—246°, 
[a]g* +58° in C5H 5N, and C24H34O]0N4 (II), m.p. 
194°, [<x]!° +160° in C5H 5N. Acetylation of (I) yields 
an ainorphous penta-acetate, [a];,0 +90-7° in COMe2, 
whilst (II) afFords an ainorphous penta-acetate, m.p. 
,110—112°, [a]!? +150° in COMe2. By acetylation 
(Ac20-C 5H 5N) of the appropriate osazone, d-xylos- 
azone triacetate, m.p. 116—117°, [a]},8 —46° in CHC13,
1-arabinosazone triacetate, m.p. 114°, [a]}? +5° in CHC13, 
and 1 -rhamnosazone triacetate, m.p. 75°, [a]n8 +52° in 
CHCl3i are produced; attempted deacetylation of these 
led to non-cryst. products. Monoanhydro-glucosazone 
and -galactosazone when acetylated afford mono- 
anhydrogl-ucosazone diacetate, m.p. 70°, [a]” —125° in

CHC13, and monoanhydrogalactosazone diacetate, m.p. 
86°, [a]},8 +64° in CHC13, respectively. Fructose- 
phenylmethylhydrążone, m.p. 170°, Md —253° in 
C5H 5N-EtOH (4 : 6) (from fructose and 3STPhMe-NH2 
in EtOH-aq. AcOH), when acetylated yields a penta- 
acetate, m.p. 121°, Md +86-5° in CHC13, whilst the 
phenylmethylosazone afFords a tetra-acetate, m.p. 
128°, [«]" -435° in CHC13, -236° in 95% EtOH. 
Glucosephenylhj^drazone yields a, penta-acetate, m.p. 
152°, [a]" —10-4° in C5H 5N, and glucosephenylmethyl- 
hydrazone a, penta-acetate, m.p. 113—114°, [a]D +157° 
in CHC13. There is little evidence to differentiate 
between the N -Ac and the 0-Ac structures in the acet- 
ates formed. J . D. R.

Titrimetric determination of sugar.—See A., 
III, 410.

d- and I-Borneolglucosides. W. Lipschitz and
E. B udijto (Compt. rend., 1937, 205, 58—60; cf. 
A., 1909, i, 365).—Acetobromoglucose, m.p. 87— 
89“i [a]™ +195-5° in E t20  (cf. A., 1917, i, 467), with 
Ag2C03 and d-borneol affords (Z-borneolglucoside 
tetra-acetate, m.p. 131-5° (lit., 119—120°), Md* 
—20-9° in C6H 6, hydrolysed by 0-4N-Ba(OH)2 at 
60° to rf-borneol-p-glucoside, m.p. 154—155° (lit., 
134—136°), [aft0 -15-2° in EtOH, H 20 content,
5-4% (lit., 4-54%), but after crystallisation from H20 
it was 4-35%. Similarly prepared, Z-borneolglucoside 
tetra-acetate has m.p. 118—119-5°, Md —52-7° 
in C6H 6, and Z-borneol-B-glucosidc, m.p. 135—136°, 
Md +55-6° in 95% EtOH, H20  content 4-45%.

J. L. D.
Soluble dextrins and the constitution of 

starch. K. Mykback  (Cnrrcnt Sci., 1937, 6, 47— 
50),—A review.

Are dextrins fermentable? H . H a e h h , M. 
Gl a p b it z , and W. Gross (Z. Spiritusind., 1937, 
60, 197—198, 206, 208).—A detailed account of work 
already noted (this vol., 370). I. A. P.

Molecular structure of canna starch. W. Z.
H assid  and W. H . D ore  (J. Amer. Chem. Soc., 1937, 
59, 1503—1508).—Hydrolysis of the fully rnethyl- 
ated starch, followed by quant. separation of the cleav- 
age products into 2 : 3 : 4 :  6-tetramethyl- and 2 : 3 : 6 -  
trimethył-glucose, shows the starch mol. to contain 
about 27 anhydroglucose units. These probably 
form chains, which are bound by primary valencies, 
and are associated by śecondary valencies to form 
a colloidal unit, [(C6H 10O5)m]n, where n is the no. of 
associated chains and m  the no. of glucose units in 
the chain (26—30). A starch triacetate, eontaining 
a single unaggregated mol., has been prepared 
directly from canna starch without special prelimin- 
ary disaggregation. E. S. H .

Glycogen. VI. Molecular structure of horse 
muscle-glycogen. D. J. B el l  (Biochem. J., 1937, 
31, 1683—1691; cf. A., 1937, III, 7).—Acetylation 
followed by simultaneous deacetylation and methyl- 
ation of the glycogen (I) affords a methylated (I), 
[a]D +208° in CHClg, +207° in H20, org. P 0-018%, 
which, on hydrolysis and fractional distillation of the 
methylated hydrolysate, afforded 10% of 2 : 3 : 4  : 6- 
tetramethylmethylglucoside and nearly 15% of 
dimethylmethylglucoside (II). Hence (I) has a min.
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cłiain length óf 11—12 glucose unita. The bcaring of 
the productioil of (II) on the possible aggregation of 
reiatively smali “ unit-chains”  is discusśed.

F. O. H.
Action of licjuid ammonia on cellulose fibr es. 

Formation of ammonia-cellulose I, ammonia- 
cellulose II, and cellulose III. K. Hess and J. 
G ttn d e k m a n n  (Ber., 1937 , 70, [B], 1788—1799).— 
In contact with liąuid ŃH3 cellulose forms two 
ammoniates dependent on tehip.; these are mutually 
interconvertible between — 20° and —30°. Ammonia- 
cellulose II  (I), the form stable at the lower temp., 
has a fibrę period of 15-20 a . =  3 X 5-07 a .  and tri- 
gonal symmetry. Probably the fibrę axis is a trigonal 
sćrew axis. The dimensions of the usually-hexagonal, 
elementary celi are a — c — 14-50, b 14-20 a . ,  p 
60°,' ćell vol. =  2764 a .3 The probable composition 
is C6H 10O5(NH3)6. Ammonia-cellulose I (II), the 
variety morę stable a t the higher temp., has fibrę 
period 10-30 == 2 X 5-15 a . A satisfactory inter- 
pretation of its Rontgen diagram cannot yet be giyen. 
I t  is nót yet possible to decide whether (I) and (II) 
are different modifications with the same chemical 
composition or ammoniates with different NH3 
content. Decomp. - of (I) or (II) leads to a new 
módification, cellulose III  (III). Its Rontgen diagram 
resembles that of hydrocellulose (IV), having, as 
has natural cbllulóse (V), a fibrę period of 10-3 a. In 
contrast with (IV), (III) passes at 200° largely into
(V) of which it is regarded as an unstable modifica- 
tion. Except for smali differences the changes above 
described occur similarly with natural or mercerised 
cellulose fibres. I t  is therefore possible through (III) 
to effećt a re-conVersion of (IV) into (V). H. W.

Ayailable surfaće of cellulose.—See A., I, 442.
Reaction metal hydroxi.de solution-cellulose 

fibrę. III. Transf ormation reactions in 0—10% 
sodium hydroxide solutions of sodium celluloses 
obtained in highly concentrated sodium hydr- 
oxide solutions. W. SciraAMKK and O. Succo- 
lowsky (Kolloid-Z., 1937, 80,129—138; cf. A., 1935, 
1074).—Published work is critically discusśed and 
supplementary data have been obtained by X-ray 
anatysis of the produets. The product of direct 
reaction of cellulose with 10—20% aq. NaOH is Na- 
cellulose I (period 10—20 a.), and with >20%  NaOH 
is Na-.cellulose II  (15 a.). By dilution of these liąuors 
the produets are Ńa-cellulose IV (10 a.) and Na- 
cellulose Uh (15 a.), respectiveiy, both of which can 
be further transformed into cellulose hydrate. Na- 
cellulose I I I  is an intermediate, unstable modificątion 
(10 a.). The conditions p f  interconversion of these 
produets are described. E. S. H.

Oxycellulose. «L Dumas (Rev. Gśn. Mat. Gol., 
1937, 41, 381—382).—The intensity. of colour and its 
tendency towards grey produced by the action of 
Nessler’s reagent on cellulose inereases with the 
proportion of oxycellulase; the aldehydic group of the 
latter causes tlie production of Hg2I 2 which passes 
into Hgl2 +  Hg. • H. W.

Polyamines. III. Preparation of unsymmet- 
trical amines of the type NirR-C2H4-NH-C2H 1-NH2 
and NH2-C2H4-NH-C3H 6-NH2, and the action of 
ammonia oń di-p-toluenesulphonylbis- ((5-chloro- 

Q* (A., II.)

ethyl)ethylenediamine. D. H. Peacook and Y. S. 
Gwan (J.C.S., 1937, 1468—1471; cf. A., 1934, 
1207; 1936, 1493).—j)rToluenesulphonbenżyl-p-
hydroxyethylamide uitli SOCl2 in C6H5N yiolds 
l)-tolucnesulphonbenzyl-ę>-ckloroethylamide (I), m.p. 69°, 
which with (CH2*NH2)2 (II) affords a mixtiu-e of 
the dihydrocliloride, m.p. 149—150°, of N-p-tcluene- 
sulphonbenzylamidoethylethylenediamine, and the 
hydrochloride m.p. 141—142°, of NN'-6i.s-(P-p- 
toluenesulphońbenzylamidoethytyethylenediamine [p- 
C8H4Me-S02-N(CH2Ph)-CH2-CH2-NH-CH2-]2. p- 
Cjj^Me-SOo-NEtNa and Gl-[CH2]2-OH or (CH2)20 
yield -p-toluenesulphon-($-hydroxyethyl)ethylamide, con- 
verted (S0C12-C5H 5N) into p-toluenesulphon-($- 
chlproełhyl)ethylamide, m.p. 67°, which, treated suc- 
cesśively with (II) in CsH.^OH and j>-.C6H4Me*S02Cl, 
giyes the tri-p-toluenesulphonyl derivative, m.p. .203°, 
of R-fi-aminoethyl-W-ethylethyleiiediamiiie. p-
C6H4Me-S02-NHlSTa with Cl-[CH2]3-OH yields crude 
p-tolue7iesulphon-y-hydroxypro’pylamide, convertęd 
(S,Opl2-C5H sN) into p-loluenesulphon-y-ckloropropyl- 
amide, m.p. 53°, which with (II) afforcls tlie dihydro- 
chloride, m.p. 202°, of ~N-(y-p-tolueiiesulphonamido- 
propyl)ethylenediamine, and ^\'N'-bis-(y-j)-toluenesul- 
phonamidopropyl)ethylenediamine dihydrochlćride.
(I) with NH2,[CH2]3-iSrH;, giyes the trihydrochloride, 
m.p. 205°, of $-(T>-toluenesulphonamidoethyl}trimethyl- 
enediamine, and-: the dihydrochloride, m .p . 215°, of 
NN' -bis - ({3-p-U)liiene8ulpho7iamidoethyl)trimethylenedi- 
amine. (p-G(;H4Me-S02-NH-CH2-)2 and (CH2),0 with 
EtOH-NaOEt-CfiH fi afford a mixture of NN'-<ii- 
Y>-toluenesulpfwnyl-NW-bis-($-hydroxyęthyl)etkylenedi- 
amine (IV); m.p. 144°, and di-y-toluenesulphónyl-N-fi- 
hydroxyełhyletliylenediamine (V), which is conyęrted 
(SOq2) into di-p-toluenesulphonyl-lś-fi-chloroethyleihyl- 
enediamine, m.p. 111°, transformed by .Na in EtOH 
or by (II) into 1 : 4-di-_p-toluenesulphonylpipcra7.inc, 
m.p. 291° (cf. A., 1934, 1207). With S0C12-C5H 5N- 
CCi4, (IV), yields -di-Y>-tohienesidphonyl-lźls'-bis- 
($-chloroelhyl)ethylenediamine, m.p. 145°, which with 
NH3-EtOH gives WSI’-di-^-toluenernlphonyl-^N^N'-iis- 
(P-aviinoethyl)elhylenediamine (VI), m.p. 134° (di- 
hydrochloride, m.p. 243°), and 1 : i-di-y-tohiene- 
suiphonyl-l : 4 :1-triazaojclononane, m.p. 218° (hydro­
chloride, m.p. 289°). Hydrolysis of (VI) (conc. 
H2S04) affords jYV'-bis-([3-aminoethyl)cthylenedi- 
amine. p-Toluenesulphon-P-chloroethylamide and 
NH(CH2-CH2,NH2)2 in EtOH yield the trihydro­
chloride, m.p. >360°, of Y>-tolue7iesulphonyl-W$'- 
bis-{$-aminoethyl)ethylenediamine. J. D. R.

;\soPropylm ethyleneim ine, b .p . 220°.—See A., I, 
501.

Synthesis of amino-acids by condensation of 
amines with aldehydes and hydrocyanic acid. 
Mechanism of synthesis, and application to 
synthesis of alkamino-acids. B. A. R asohkovan  
(Tray. Inst. Chim. Charkov, 1936, 2, 41—79).—The 
mechanism of the Strecker reaction is discu$sed, and 
an electronic mechanism is proposed. Published 
work (this vol., 309) is described. R . T.

Combination of sugars w ith’amino-acids in a 
current of oxygen. B. B a u m in g e b  a n d  F. L ie b e n  
(Biochem . Z;, 1937 , 292, 92—97).—A t in itia l p n 8 
an d  70° th e  am o u n t o f C02 libera ted  by a  cu rren t o f
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0 2 from a mixture of glucose (I) and glycine (II) 
is >  that liberated from (I) alone, whilst the amount 
of acid (partly an increased amount of lactic acid) 
produced and the amount of (I) decomposed are 
increased, the effects being most pronounced when the 
mol. ratio (I) : (II) is 1-5:1. Liberation of C02 is 
favoured by alkaline media in the case of the mixture 
and by acid media in that of (I), so that when the 
initial p n is 7-2 the reverse hokls. The magnitude 
of the changes is increased by addition of Fe"' but 
the total amount of (I) decomposed remains smali. 
(II) alone is but slightly affected (deaminated) by 
the 0 2 current. Probably combination of (I) with
(II) occurs. W. McC.

Interaction of a-amino-acids and peptides 
with sugars in acjueous solution. M. F r a n k b l  
and A: K atchalsky  (Biochem. J., 1937, 31, 1595— 
1604).—The interaction of a-3STH2-acids and peptides 
with various monoaldoses and aldodisaccharides is 
followed by the lowering of p n conseąuent on the 
disappearance of NH2-groups during the reaction. 
The k-NHj appear to be the dominating factor. 
The reaction takes place over a pn rangę of 4-5—11 
and has an optimum zone. In a strongly alkaline 
medium (pa > 10) a second reaction predominates, 
the naturo of which is discussed. P. W. C.

Alkamino-acids (hydroxyaLkamino-acids) ; 
their synthesis and reactions. A. I. Kxprianov  
(Trav. Inst. Chim. Charkov, 1935, 1, 39—51).—A 
review of published papers. R. T.

Amino-acids and related compounds. X. 
Electrolytic oxidation of aspartic acid and 
malonic acid. Y. T a k Ayama  and S. M id tjn o . 
XI. Formation of aldehydes by the electrolytic 
oxidation of a-amino-acids. Y. T akayam a , T. 
H abada , and S. Mid u n o  (Buli. Chem. Soc. Japan, 
1937, 12, 338—341, 342—349).—X. Aspartic acid 
in n-H2S04 oxidised at a Pb02 anodę gives, at 35°, 
HC02H, CH2(C02H)2, (-CH2-C02H)2, NH3> and C02 
and at 100° the same products with MeCHO instead 
of CH2(C02H)2, which is similarlv osidised at 35° to 
HCO,H and C02 and at 100° to HC02H and a littlo 
CH20. The mechanism of the oxidation is presumed 
to be through CH0-CH2-C02H.

XI. The oxidation of glycine, alaninę, valine, and 
leucine (cf. A., 1933, 1127), repeated at 100°, the 
volatile products being distilled off during electrolysis, 
gives rise to the corresponding aldehydes 
(NH2-CHR-C02H -> R-CHO). MeCHO can be 
isolated from the oxidation products of alaninę at 
35° when the volatile products are removed . by 
bubbling air through the celi. F. R. G.

Formation of histaminę from bistidine by 
catalytic oxido-reduction. P. H oltz (Naturwiss., 
1937 , 25, 589).—Alternate passage of 0 2 (0-5—1 
min.) and H 2 (2—3 min.) into 10 c.c. of neutral 
buffered 0-1% aq. Z-histidine (I) hydrochloride in the 
presence of 1—2 mg. of Pd-black for 30 min. gives
2 x 10~5 g. of histaminę (II), determined biologically. 
The formation of (II) from (I) in the presence of 
ascorbic acid and SH-compounds is due to oxidation 
by peroxidic intermediates, decarboxylation, and 
finally reduction. R. S. C.

Peptides of aminomalonic acid and of l(+)-a[3- 
diaminopropionic acid. F. Sc h n e id e r  (Biochem. 
Z., 1937, 291, 328—339; cf. this vol., 233).—The 
hydrochloride of E t2 aminomalonate (I) with 
CH2Ph-COCl in presence of MgO gives the correspond­
ing carbobenzyloxy~deńya,tive, which with KOH in 
EtOH gives the Et ester, m.p. 66° [chloride (II), 
m.p. approx. 37°], of carbobenzyloxyaminomalonic 
acid. (II) with the E t ester of glycine (III) gives 
the Et2 ester, m.p. .114°, of the carbobenzyloxy- 
derivative, m.p. 145° (decomp.), of the corresponding 
peptide, m.p. 181° (decomp.). (I) with the chloride
(IV) of carbobenzyloxyglycine gives the Et2 ester, 
m.p. 99°, of the carbobenzyloxy-deriv&tv<re, m.p. 136° 
(decomp.), of glycylaminomalonic acid, decomp. 
> 220°, and, with the chloride of carbobenzyloxy-/- 
alanine, the Et2 ester (V), m.p. 121°, of the carbo- 
benzyloxy-deriv&tive, m.p. 140° (decomp.), of 1- 
alanylmalonicacid, decomp. >225°, [a]j? +  13-79°+0-3° 
in H20. (V) with NH3 in MeOH gives the carbo-
benzyloxy-derivative, m.p. 220°, of the diamide, 
m.p. 171° (decomp.), [a]j£ +3-96°+0-3° in H 20. (II) 
with (III) gives the Et ester, m.p. 133°, of the carbo- 
beńzyloxy-detiv&tiye (amide, m.p. 175°) of amino- 
malonylglycine [amide, decomp. 201°). Me p-carbo- 
benzyloxydiaminopropionate hydrochloride with (IV) 
in presence of MgO gives the Me ester, m.p. 91°, of 
a -carbobenzylozyglycyl - p - carbobenzyloxydiaminoprop - 
ionic acid, converted in the usual manner into 
the sulphate, [a]p —16-50°±0-3° in H20, of a-glycyl-Z- 
diaminopropionic acid. Me Z-diaminopropionate with
(IV) gives the Me ester, m.p. 133°, of afi-dicarbobenzyl- 
oxydiglycyl-\-diaminopropionic acid, which yields the 
sulphate, [a]^1. —1-09°±0-15° in H20, of ag-diglycyl- 
Z-diaminopropionic acid in the usual manner. Di- 
carbobenzyloxy-Z-diaminopropionyl chloride with (III) 
E t ester gives the Et ester, m.p. 145—146°, of dicarbo- 
benzyloxy-\-diami7iopropionylglycine, m.p. 160°, con- 
verted in the usual way into \-diaminopropionyl- 
glycine sulphate, [a]“  +  30-90°±0-3° in H 20.

W. McC.
Diamino-acid, canavanine, and monoamino- 

acid, canaline. M. K itagaw a  (J. Biochem. Japan, 
1937, 25, 23—41; cf. A., 1936, 320, 1236).—The 
prep. and properties of canavanine (I), C5H 120 3N4 
[picrate, m.p. 220°; dipicrate, m.p. 163—164°;
sulphate, m.p. 172° (decomp.), [a]" +19-41° in H20 ;  
5zg derivative, m.p. approx. 86°; Cu salt, (I)2Cu, 
m.p. 205—207° (decomp.); CuSOi derivative,
(I)2CuS04, m.p. approx. 190° (decomp.); Me ester
dihydrochloride, m.p. 166—167° (decomp.)], are 
described. Hydrolysis by canavanase (pig’s liver) 
affords (75% yield) canaline (II), C4H 10O3N2 (A., 
1934, 61), [a]!,1 —8-31 in H20  [jlavianate, m.p. 211° 
(decomp.); dipicrate, m.p. 193—194° (decomp.);
hydrochloride, (II),1-5HC1, m.p. 166° (decomp.);
sulphate, (II),0-75H2S04, m.p. 97° (decomp.); Cu salt,
(II)2Cu; E t ester hydrochloride, m.p. 172—173°
(decomp.)], the synthesis and constitution of which are 
discussed. The distribution and biological properties 
of (I) are reviewed. F. O. H.

Canavanine. VIII. M. K itagaw a  and J. T su k a - 
moto (J. Agric. Chem. Soc. Japan, 1937, 13, 601— 
612).—Canavanine when heated in aq. EtOH easily
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lośes NH3 giving deaminocanavanine, C5H90 3N3. 
This gives a Sakaguchi reaction for guanido-fatty 
acids, forms a Cu salt and an ester with EtOH, gives 
a negative> ninhydrin reaction, and on prolonged 
hydrolysis with acid yields canaline. A provisional 
structure is given. J. N. A.

a-Guanidoglutaric acid, a possible precursor 
of creatine. K. T homas and A. A kao  (J. Biochem. 
Japan, 1937, 25, 339—356).—a-Guanidoglutaric acid, 
m.p. 150—152° (cf. Kapfhammer and Muller, A., 
1934, 876) [anhydride, m.p. 245° (decomp.); Me 
ester hydrochloride, m.p. 135°; ozalate, m.p. 209° 
(decomp.); Me ester ozalate, m.p. 144—146°; 
phenacyl ester, m.p. 246°], and the following related
compounds were prepared: diphenacyl ester,
anhydride, and -phenacyl ester anhydride of a-ureido- 
glutaric acid, m.p. 136-5° (decomp.), 186°, and 145°, 
respectively, and phenacyl ureidoacetate, m.p. 162°. 
The constitutions of some of these compounds and 
their bearing on the formation of creatine in the 
organism are discussed. F. O. H.

Constitution of octopine, a nitrogenous sub- 
stance from the muscle of Octopoila. I. Pro- 
perties and degradation. II. Synthesis. III. 
Stereochemistry. S. A k a si (J. Biochem. Japan, 
1937, 25, 261—280, 281—290, 291—298).—I.
Octopode muscle yields arginine and 0-036% of 
octopine (I), C9H 180 4N4, m.p. 281—282°, [«]" +20-94° 
in H20  [picrate, m.p. 225°; Jlaińanate; Cu(N03)2 
salt, m.p. 247°]. (I) gives negative Jaffe and
ninhydrin reactions and contains no NH2-N. 
Hydrolysis with aq. Ba(OH)2 affords CO(NH2)2 and 
octopinic acid (II), C8H 140 4N2, m.p. 270—271° 
(decomp.), [a]̂ 0 +IŚ-48° in H20  (Cu salt, m.p. 237°; 
Bz derivative, m.p. 213—214°), containing 2 C02H 
and NH2. Oxidation of (I) by BaMn20 8 yields 
■y-guanidobutyric acid. Condensation of CN-NH2 
with (II) affords (I). .

II. d-Arginine (III) with dl- or Z-CHMeBr-C02H in 
dii. aq. NaOH at 37° for 72 hr. affords (I). Thus (I) is 
NH2-C(:NH)-NH-[CH2]3-CH(C02H)-NH-CHMe-C0,H 
and(II)NH2-[CH2]3-CH(C02H)-NH-CHMc-C02H. (Ili) 
with CH2Br-CH2-C02H yields'the isomeride S-guanido- 
a-(p-carboxyethylamino)valeric acid (IV), m.p.
275—276°, [a]!,4 +23-18° in H20  (picrate, m.p. 225°).

III. (III) with dl- or d-CHMeBr-C02H yields
isooctopine (V), C9H 180 4N4,2H20, m.p. 158 159°
[mixture with (I), m.p. 158°], [a]™ +25-77° in H20  
(picrate, m.p. 198°), oxidised to (II). Application of 
the method of Lutz and Jirgensons (A., 1931, 943) 
to  (I), (IV), and (V) is described and the configuration 
of the substances discussed. F. O. H.

Relations of thiocarbamide, cysteine, and 
the corresponding disulphides. G. T o e n n ie s  (J. 
Biol. Chem., 1937, 120 , 297—313).—Cysteine (I) 
oxidised by dithioformamidme (II) gives, contrary 
to Pirie (A., 1933, 1018), ^-(guanylthioJ-J-cysteine, 
NH:C(NH2)-S-S-CHo-CH(NH2)-C02H (III), isolated 
as its hydrochloride, decomp. 150—155°, MiŁ HO . 
Cystine (IV) with (II) also yields (III) when CS(NH2) 
is present. The influence of varying amounts of 
•CS(NH2)2 on the phosphotungstate determination of
(I) and (IV) is tabulated. F. R. G.

Oxidation of thiol compounds by hydrogen 
peroxide in presence of inorganic catalysts. 
II. Oxidation of cystine by means of hydrogen 
peroxide in presence of vanadic acid sol. J. C.
Ghosh  and B. C. K ar  (J. Indian Chem. Soc., 1937, 
1 4 , 249—253).—Cysteic acid is the main product. 
The effects of varying temp., concn. and pn on the 
velocity of the reaction have been studied. F. J. G.

Synthesis of hexocystine and hexomethionine 
and their physiological availability. C. B. J ones  
and V. du  Vio n ea u d  (J . Biol. Chem., 1937, 120,
11—20).—Tho condensation product of E t sodio- 
phthalimidomalonate with Br-[CH2]1-Br in 95% 
EtOH with H2S in NaOH and subsequent hydrolysis 
gives ee'-dithio-aa.'-diaminodiheroic acid (hexocystine) 
hydrochloride (I), the solution of which with Na in NH, 
gives with CH2PhCl, S-benzylcysteine, m.p. 240—242® 
(decomp.) (N-formyl derivative, m.p. 103—104°), 
and with Mel, z-rnethylthiol-<t-aminohexoic acid (hexo- 
methionine) (II), m.p. 276—278° (decomp.) (benzene- 
sulphonyl derivative, m.p. 86—87°). Neither (I) 
nor (II) produced any alteration in the growth curves 
of rats on a cystine-deficient diet (cf. A., 1935, 389).

F. R. G.
Condensation of cyanoacetamide with form- 

aldehyde. II. Rate of reaction under diSering 
conditions. T. E n k v ist  (J. pr. Chem., 1937, [ii], 
149 , 65—84).—The reaction between CN-CH2-CO-NH2 
and CBLO at 20° (followed by periodical determination 
of CH20) iś bimol. and in absence of any sp. catalyst 
the rate is cc [OH']. In  alkaline solutions the change 
proceeds very rapidly. NH4C1, C5H 5N,HC1, peroxides, 
and HC02K have no appreciable catalytic action 
whereas semicarbazide hydrochloride appears to cause 
an initial and transient acceleration. Piperidine 
hydrochloride produces such marked acceleration that 
its effect can scarcely be ascribed to the different 
change of the position of mesomerism in the anion 
induced by a different cation. A more probable 
explanation is indicated by the scheme : C5H 10NH +  
CH20  =  C5H 10N-CH2-OH (I); (I) =  C5H 10N-CH2+

(II) +  O H ; CNĆH-CO-NHj- +  (II) 
NH2-CO-CH(CN)-CH2-NC5H 10 (III) ; (III) +  

CN-CH2-C0-NH2 =  CH2[CH(CN)-CO-NH2]2 +  
C5H 10NH. ■ H. w.

Limits and velocity of formation of pyromuc- 
anilide. B. Z. Am it in  and S. A. L it k e v it s c h  (Trav. 
Inst. Chim. Charkov, 1935, 1, 33—37).—The velocity 
of reaction of pyromucic acid with NH2Ph is >  with 
NH3, and the yield of anilide is >  that of amide. 
The reaction is favoured by high temp. R. T.

Applications of the nitro-ferrocyanide [nitro- 
prusside] reaction : new formuła for carbamide. 
W. R. F earon  (Analyst, 1937, 62, 586—589).— 
Carbamide (I) is oxidised at room temp. with neutral 
aq. Br to a substance (II) which gives a reaction with 
Na nitroprusside given by ketonoid compounds con­
taining an NH linked on both sides to C. (II) may 

NHbe ]\jjj>C 0 , or hydrazi-ketone, sińce it is decom-
posed into N2H 4 and C02 by warming with 
aq. Ba(OH)2. Possibly (I) exists in aq. solution as 
■NTH^ h >CH -0H  (hydrazi-carbinol). E. C. S.
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Asymmetrical arylalkylcarbamides. II. Pre- 
paration, physical properties, and hypnotic 
effects. J. S. B u c k , A. M. H jo r t , E. J. d e  B e e r , 
C. W. F e r r y , and W. S. I d e  (J. Bharm. Exp.-Ther., 
1937, 60, 369—386; cf. A., 1935, 1488).—The follow­
ing new as-earbamide derivatives have been prepared 
from the corresponding sec. amines by the method of 
B uck  and Ferry (A., 1936, 829) : o-, m.p. 95°, m-, 
ni.p. 86°, aud y-cmisyl-, m.p. 116°, o-, m.p, 63°, m-, 
m.p. 88-5°, and p -phenetyl-, m.p. 110°, -n-propyl- ; 
m-tolyl-y m.p. 66°,, o-, m.p. 90°, and p-anisyl-, m.p. 
106°, o-, m.p. 56°, and \>-phenetyl-, m.p. 90°, -n- 
butyl- ; m-tolyl-, m.p. 67°, o-, m.p. 53°, and p-anisyl-, 
m.p. 94°, and p-phcne.lyl-, m.p. 84°,,-n-amyl; phenyl-, 
m.p. 126°, o-, m.p. 141°, m-, m.p. 92°, and -p-tolyl-, 
m.p. 127°, o-, m.p. 127°, m-, m.p. 119°, and y-anisyl-, 
m.p. 165°, o-, m.p. 105°, m-, m.p. 126°, and y-phenetyl-, 
m.p. 165°, -\soprppyl--, plienyl-, m.p. 100°, m-, m.p. 
91°, and y-tolyl-, m.p. 94°, o-, m.p. 88°, m-, m.p. 100°, 
andrp-anisyl-, m.p. 142°, m-, m.p. 76°, and ji-phcnetyl-, 
m.p. 122°, -isobutyl- ; phenyl-, m.p. 68°, m-tolyl-, m.p. 
71", o-, m,p. 104°,, and p-anisyl-, m.p. 126°, and p- 
p h e n e ty lm.p. 102°, iso amyl-. The following amhies 
are new : i&opropyl-o-, b.p. 1Ó8—116° (23 mm.), -m-, 
b.p. 100—104° (11 mm.), isobutyl-m-, b.p. 97—100° 
(1 mm.), and iaoarnyl-ui-toluidine, b.p. 108—110 (1 
mm.), \sopropyl-Q-, b.p. 111—115° (10 mm.), c-m-, 
b.p. 130—132° (12 mm.),-p-, b.p. 125—129° (10 mm.), 
isobutyl-o-, b.p. 108-^-114° (4 mm.), -m-, b.p. 148— 
153° (10 mm.), -p-, b.p. 138—152° (10 mm.), isoamyl-
o-, b.p. 118—124° (1-2 mm.), and -p-anisidine, b.p. 
137—141° (1-2 mm.), isopropyl-o-, b.p. 119—122° (12 
mm.), -m-, b.p., 137—143° (14 mm.), -p-, b.p. 138—■ 
142° (13 mm.), isobutyl-m-, b.p. 135—139° (1-6 mm.), 
-p-, b.p. 135—149° (4 mm.), and isoamyl-p^pkenetidine, 
b.p. 154—164° (4 mm.). With homologous carbam- 
ides the min. hypnotic dose and min. lethal dose vary 
inversely with m.p. and Ha0  solubility, and directly 
with mol. wt., heptane : H20  distribution ęoeff., and 
power for lowering y of H20. The iso-compounds 
are generally less active physiologically than the 
w-alkyl isomerides. The anisyl compounds are the 
least active. J. N. A.

Co-ordination compounds of semicarbazide, 
phenylsemicarbazide, m-tolylsemicarbazide, and 
aminoguanidine. G. S: Sm it h  (J.C.S., 1937,1354— 
135S).-^Semicarbazidś or its hydrochloride in H20  
with the appropriate metal salt yields' the follow­
ing co-ordination compounds ; disemicarbazido-Fe11 
sxdphate, '-Zn sulphate, -Co sulphate, -Co chloride, 
-Ni chloride, -Ni sulphate, and -Ni oxide ; semicarb- 
azidó-Cd chloride -, trisemicarbazido-Ni chloride 'tri- 
hydrałe, ..-Ni sulphate., -Ni - nitrate, and -Co ni tratę, 
With 4-phenylsemicarbazide the following are formed : 
di-4-phenylsemicarbazido-Fe11 sulphate, -Cd chloride, 
and triA-phenylsemicarbazido N i chloride, -Ni sulphate, 
-Co chloride-, with 4-m-tolylsemicarbazide, tK-4-m- 
tolylsemicarbazido-Cd chloride and tri-4-m-tolylsemi- 
carbazido-Ni nitrate are obtained, and from amino­
guanidine, diaminoguamdino-Ni nitrate and chloride.

J .D .R .
Addition of thiocyanic acid to olefmic double 

bonds. M. S. K harasch , E. M. May , and F. R. 
Mayo (J. Amer. Chem. Soc., 1937, 5 9 , 1580).—HCNS

adds to CMe,:CH2, CMe2:CHMe, CHPhlCH,, A0- 
pentcne,: and camphene. CMe2!CH2 gives> 32%: of 
BurCNS and 62% of Bu^SCN. The prep. of Bu^CNS 
(42% pure), b.p. 53—54°/25 mm., is modified.

R. S. C.
Simple compounds of cyanogen. IV. Di- 

bromomalononitrile and its conversion into 
sOdioazidomalononitrile and a bimolecular 
cyanoazide, C2NS. E. O tt ahd H. W ę is ś e n b u r g e k  
(Ber., 1937,7 0 , [£], 1829—1834).—CBr2(CN)2, obtained 
by bromination of CH2(CN)2 in H20, sometimes de- 
cpmposes spontaneously into CHBr2-C02H. when its 
solution in E t20  is dried; this can be"avoided by 
addition of CC14. The compound from K I and 
CBr2(CN), regarded previously (A., 1922, i, 643) as 
CI2(CN)2 is an additive compound, [CBr2(CN)2].(,K I; 
the substanccs. [CBr2(CN)2]4,NaI, [CBro(CN),]4,NaC103, 
[CBr2(CN)2]4;ŃaCl, [CBr2(CN)2]4,NaBi:, and" 
[CBr2(CN)2]4,KBr are obtained analogously. Thesę 
can be washed thoróughly with cold H20 withóut 
loss of alkali salt but are decomposed, by warm H20 
with separation of CBr2(CN)a which is thus readily 
purified. NaN3 and CBr2(CŃ)2, in H20 -E t20  at 0° 
give the very unstable bimol. ajamzide (1), C2N8, 
decomp. 127°, explosion temp. 143—144°., The 
Ag,compound of (I) differs from the similarly obtained 
substance from the azide, m.p. 40-5?i; Treatment of 
NaN^ with GBr2(CN)2 (3 1) and evaporation of the 
solution at 35°/vac. gives the Na derivativo of azido- 
malononitrile >which explodes at 179—180° when 
rapidly heated and affords (I) when treated with acid. 
Sodioazidocyanoacetamide (corresponding. Ag and Cu 
salts) is described. H. W.

Ultra-violet isomerisation of fumaronitrile.
J .  J e n n e n  (Buli. Soc. chim. Belg., 1937 , 4 6 , 258— 
261).—Irradiation of fumaronitrile in C0Me2 with 
ultra-violet light for ąbóut 100 hr. (temp. 40—50°) 
giveś maleOnitrile and an additive compound, m.p. 
40—̂40-4°, considered to be CN-CH:C(CN)-CMe2-OH. 
I t  is hydrolysed by conc. HC1 to hydroxyisoterebic 
acid (Fittig, A;, 1904, i, 418). H. G; M.

Itacononitrile. J , . d e  W olf  (Buli. Soc. chim. 
Belg., 1937, 46 , 256:—"257).—Attempts to prepare 
itacononitrile by, heating the amide with P 20 5, and 
alone, failed, a smali amount of itaconimide, m.p.
i03-2—103-6°, being pypduced. H, G. M.

Relative and absolute spatial configurations 
of optically active tri-diamine complexes of 
chromium, cobalt, and rhodium.—-See A., I, 445.

Transformations of cyciopentadiene. J .  von
B r a u n ,“E, Kam p, and J. K opp  (Ber,, 1937, 70, \B], 
1750—-1760).—c/ycZoPentenyl chloride (I) and MgEtBr 
give /\~-pJhylcyciopentene (II), b.p. 99—103°/758 mm., 
in 30% yield. The corresponding dibroniide, b.p.
98—100°/12' mm., like its homologues, does not 
readily lose HBr under the action of tert. bases. (II) 
and fuming HBr ailord li-bromoethylcyclojientane, b.p.
84—86°/42 mm., which with Mg and C02 givćs 3 : 3'- 
die.l7iyldicyc\opentyl, b.p. 125°/15 mm., and ethyl- 
cyclope>itane-‘i-carboxylic acid (III), b.p. 132—134°/ 
15 mm. PC15 transforms (III) into the chloride, b.p. 
76—78°/ll mm., converted by B r at 125° into
3-bromo-l-ethyleyclopentane-3-carboxyl chloride, b.p.
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110°/11 mm.; this is transformed by NaN3 followed 
by EtOH and KOH and then by HC1 into l-eć7w/Zcyclo- 
pentan-3-one, b.p. 150° (semicarbazone, m.p. 175°; 
produbt C20H 18O5N2, m.p. 142°, with 
m*N 0 2-CbH4'CH0) . A2-isoA?nylćyclopente7ie, b.p. 
86—87°/59 mm., is convertcd into 3-bromoisoamyl- 
cyclopentane, b.p. 109—110°/15 ram;, and thence 
in to diisóamyldicyclopentyl,.b.p. about 190°/19 mm., 
and isoamylcyclopentane-3-carboxylic acid, b.p. 160°/
20 mm. (I) and Mg dodecyl chloride afford A2-n- 
dodecylcyclopentene (IV), b.p. 172°/15 mm., whence
3-bromo-n-dodecylcyclopentane, b.p. 103°/0-l mm. 
This with Mg followed by C02 yields n-dodecylcyc\o- 
pentane-3-carboxylic acid; m.p. 29°, n-dodecylcyclo- 
pentanem b.p. 175°/15 mm., also obtained by hydrogen- 
ation (Pd) of (lV), and 3: ‘,Y-didodecyldicyc\opaniyl: b.p. 
about 260°/0-2 mm. (IV) gives a dibromide, b.p. about 
180°/0-2 mm. A2-oycloPentenylcyćlopentane, b.p. 
63°/9 mm., from (I) and Mg cycZopentyl’ bromide iii 
60% yield, affords 3-bromodicyclopentyl, b.p. 115°/ 
9 mm., which gives dicycfopentyl, b.p. 67°/9 mm., 
łetraoyolopentyl, b.p. 205—207°/9 mm., and cyclo- 
pentylcyclopentane-3-carboxylic acid, b.p. 172°/13 
mm. The corresponding acid chloride, b.p. 125°/10 
mm., is transformed into the Z?r-derivative, b.p. 128— 
132°/0-3 mm., which affords \-<iyc\opentylc,yQ\opejitiin-
3-one [ozime, b.p. 145—146°/10 mm., m.p. 46° 
(\-cyc\opmilylcydopentan-2-oneoxime, m.p. 78—79°); 
semicarbazone, m.p. 184°; derivative C24H220 5N2, 
m.p. 172V with w-NOo^CgH^CHO]. A2-cyc\oPent- 
enylcyclohexane, b.p. 80—85°/12 mm., is converted 
by fuming HBr at 100° into 3-bro?no-l-cyclohexyl- 
cyclopentane, b.p. 132—136°/11 mm., which gives 
cyclopentylcyclohexane, b.p. 86—88° /ll  mm., 3 : 3'- 
dicyc\ohexyldicyclopentyl, b.p. about 180°/0-l mm., 
and l-cyclohexylcyclopenlane-3-carboxylic acid, b.p. 
180°/11 mm. The. acid chloride, b.p. 142—144°/11 
mni., is transformed into the <x-&romo-derivative, b.p.
140—142°/0-05 mm., whence Gyc\ohexylcyc\opentan-&- 
one (semicarbazone, m.p. 186° .; compound 
m.p. 122°, with m-NO./CgH^CHO). Et A2-cyclo- 
pentenylacetate, b.p. 81°/12 mmi, best obtained from 
the acid, EtOH, and H2S04, is reduced by Na and 
EtOH to |l-A2-cyclopentenylethyl alcohol (V), b.p. 
82—83°/15 mm., readily: liydrogenated (Pd) to 
fi-cyclopentylethyl alcohol, b.p. 84—85°/ll mm., also 
obtained by reduction of E t ci/cfopentylacetate and 
smoothly transformed by HBr at 100° into p-cyclo- 
pentylethyl bromide, b.p. 70—-718/11- mm. (V) and 
fuming HBr at >70° give a mixture (VI) of unchanged 
alcohol and the corresponding unsaturated bromide 
and p-3-bromocyclopentylethyl bromide (VII), b.p. 
100°/0-4 mm. (VI) and^NHMe^ in C6H 6 a t 100° give 
dimethyl-^-cyeYopentenylethylamine, b.p. 66—68°/13 
mm. (picratc, m.p. 136—138°; platinichloride, m.p. 
148° ; methiodide, m.p. 223°). (VII) is converted by 
Na in E t20  containing a little EtOAc into a mixture 
of hydrocarbons (C7Hł2)„. When treated with Mg 
followed by C02 (VII) gives a mixture of aeids. 
CHNa(C02Et)2 and (VII) in EtOH afford Et.2 dicyclo- 
(1 : 2 : 3)-odanedicarboxylate, b.p. 155—160°/12 mm., 
hydrolysed by conc. KOH to the corresponding dicarb- 
o'xylic acid, m.p. 189—190° (decomp.), which, when 
distilled, gives dicyclo-[l : 2 : 3]-octanecarboxylic acid, 
b.p. 150—152°/13 mm. H. W.

[Biological] dehydrogenation of the cyclo- 
hexane ring.—See A., III, 384.

Oxidation of cł/c/oh.exene and Av- and A5- 
nonenes with selenium dioxide. A. G uille- 
j i o n a t  (Compt. rend., 1937, 205, 67—68).—Oxid- 
ation (cf. A., 1936, 51) of cyc?ohexene affords only 
A1-c?/cZohexen-3-ol, whereas oxidation of Ay- or A5- 
nonene leadś to a mixture of alcohols as eacli C next 
to the double linking is oxidised. J- L. D.

Isomerisation of carotenes by chromato- 
graphic adsorption. II. Neo-a-carotene. A.E. 
G illa m , M. S. E l  R id i , and S. K. Kon (Biochein. 
J., 1937, 31, 1605—1610).—A new pigment, neo- 
carotene (I), is produced by repeated adsorption of 
a-carotene (II) on A120 3. The absorption max. are 
at 501 and 470 ma. in CS2, compared with 508 and 477 
for (II). On crystallisation neo-z-carotene (III), m.p. 
172°, [a]Cd +220° in CjHG, is obtained. Biologically
(III) has 0-7 of the potency of p-carotene (IV), i/>-a- 
caroteńe is at least as potent as (IV), and (I) has 
> 1/10 the potency of (IV). (III) is probably a 
geómetrieal isomeride of (II). P. G. M.

Condensation of alcohols with benzene in 
presence of aluminium chloride. S. I sh ik a w a  
and G. M aeda  (Sci. Rep. Tokyo Bunrika Daigaku, 
1937, 3, A, 157—164).—CH2C1-CH2-0H, C0H6, and 
A1C13 at 100° but not at 50—60° give dibenzyl (I) in
39-8% yield; dilution of the mixture with CS2 
diminishes the yield. I t  appears probable that 
CH2Ph-GH2-0H is first formed and in part condenses 
with CgH 8 to (I) and in part yields styrene Mrhich 
passes into resinous matter. Z-Menthol, C6H„, and 
AlClg afford jj-menthene, b.p. 166—167°, and 3-phenyl- 
menlhane, b.p. 275°/760 mm., [ajj,7 —3-898° in CG1I6, 
which does not decolorise Br in CHC13 and is con- 
Terted by fuming HN 03 into a resin and thence into 
;p-N02,C6H4-C02H. cyc/oHexanol, C6H„, and A1C13 
yield c?/ęZohexene, phenylcyc/ohexane, b.p. 238°/761 
mm., oxidised to p-N0a-C6H4'C02H, and smali 
amounts of 1 : 2-diphenylc!/ctohexane, m.p. 173° 
(corr.; Beri). Dennite products could not be 
obtained by condensation of CH2Ph-CH2-CH2-OH or 
(CH2-OH)2 with C6H 6 and A1C13. H. W.

Dealkylation of dialkylbenzenes. V. N. I pa tiev  
and B. B. Corson  (J. Amer. Chem. Soc., 1937, 59, 
1417—1418).—FeCl3 in C6H 6 a t 83° dealkylates 
dićerf.-alkylbenzenes, but not the primary or sec. 
alkyl compounds. This is proved for p-ditert.-butyl-
(I) and -ainyl-benzene, p-CGH4Pr^2, -CGH4(CHMeEt)2
(II), -C6H4MePr3, and -C6H4E t2. A mixture of (I)
and (II) yields PhBuy and unchanged (II). (I) and 
H2S04 in C6H 6 at 15° give PhBu^and^-CgHjBi^-SOjH, 
formation of the acid indicating that dealkylation 
precedes substitution. (I) and H3P 0 4 in C6H 6 at 
90°, 150°, 200°, 250°, and 300° give 0. 0, 2, 19, and 
23%, respectively, of PhBuv. 71% HC104 in C6H 6 
at 85° is without effect on (I). R. S. C.

Reactions in the presence of metallic halides.
II. Behaviour of fluorides and the reactivity of 
the halogens. N. O. Callow ay  (J. Amer. Chem. 
Soc., 1937, 59, 1474—1479; cf. this vol., 293).— 
CgH6, AcF, and A1C13 give 41-6% of COPhMe, and 
BuyF gives PhBuv. ZnF2 gives 1-3% of
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p-OMe-C6H4,COMe from AcCl and PhOMe, and 30-6% 
of 23-C6H4Buy-OMe from BuCl and PhOMe, but only
0-06% of 2-acetylfuran with much tar from furan and 
AcCl. In  all cases both HC1 and HF are evolved, 
owing to reaction between the HHal and the halidc. 
AlFo does not cause reaction of C6H„ with AcF or 
BuvF, or of PhOMe with AcCl. ZnF2 does not cause 
reaction of PhOMe with AcF, Bu°Cl, or Bu“Br, or of 
furan with AcCl. BuaI, C6H6, and AlClg at 29° give 
no HHal. As judged by the temp. at which evolution 
of HHal is approx. the same, the order of activity for 
acyl halides is I >  Br >  Cl >  F, but for alkyl halides 
F >  Cl >  Br >  I. The validity of this method of 
assessment is discussed and upheld. The change, the 
ease of which is measured, is probably RX,A1C13,C6HG 
-> RPh,AICl3,HX. R. S. C.

Diazonium borofluorides. II. Their use in 
the preparation of nitro-compounds. E. B.
Sta r k ey  (J. Amer. Chem. Soc., 1937, 59, 1479— 
1480; cf. this vol., 39).—Difficultly accessible aro- 
matic N 02-compounds are obtained by treating the 
diazonium borofluorides with Cu and aq. NaN02 
at room temp. The following yields were obtained : 
PhN02 20, o- 33, m- 43, and y-NH2-CGH4-NO, 64,
o- 32, and to-C6H4C1-N02 15, p-C6H4Me-N02“ 10, 
p-NO./CgH^CO^t 50, and y>-N02-C6H4-0Me, p- 
N 02-Ć6H4-N:NPh, 2)-C6H4Ph-N02, and 1- 
C10H 7-NO2 <10%. “ R. S. C.

Preparation of m-dinitrobenzene. S. V. Shah 
(J. Chem. Educ., 1937, 14, 322).—A correction (cf. 
this vol., 182). L. S. T.

Radicals with several tervalent carbon atoms.
M. L eo  (Ber., 1937, 70, [B], 1691—1694).—Me3 
trimesate is connverted by LiPli in E t20  into 1 : 3 : 5 -  
trihydroxybenzhydrylbenz£ne, m.p. 188—189°, trans- 
formed by AcCl into 1 : 3 :  5-trichlorobenzhydrylbenz- 
ene, m.p. 203—204°; 2% solutions of this in C0H G 
are colourless and are dehalogenated by Cu powder 
to solutions which do not show a dark, characteristic 
colour coupled with the development of absorption 
bands. Only partial decolorisation occurs when the 
solution is shaken with air. The free radical (I) is 
freely sol. in most media but appears mainly unimol. 
in solution. I t  appears therefore that the free 
valencies saturate one another within the mol., at 
any rate in some degree. 2 : 7-C,0H6Bz2 and LiPh 
afford2 : 7-dihydroxybenzhydrylnaphthalene, m.p. 141— 
145°, converted into 2 : 7-dichlorobenzhydrylnaphthal- 
ene, m.p. 176—178°, dehalogenated solutions of which 
behave like those of (I). H. W.

Dehydrogenation. I. Catalytic dehydrogen- 
ation of hydronaphthalenes with and witbout 
an angular metbyl group. R. P. L in s t e a d , A. F. 
Mil u d g e , S. L . S. T homas, and A. L. W alpole 
(J.C.S., 1937, 1146—1157).—1-Ketodecahydro-
naphthalene with MgMel yields \-hydroxy-\-methyl- 
decahydronaphthalene, b.p. 112—113°/10 mm., de­
hydrated (H2C20 4) to l-methyl-3 :4 : 5 : 6 : 7 : 8 : 9 :10- 
ocłahydronaphthalene, b.p. 81—83°/10 mm., reduced 
(P t-fl2) to 1-methyldecahydronaphthalene, b.p. S0— 
810/12 mm. <raws-2-Methyloctahydronaphthalene 
affords a nitrosochloride, m.p. 138°. In  the liąuid 
phase at the b.p. of the hydrocarbon, tetra- and deca-

hydronaphthalene with Pt-asbestos or 30% Pd-C 
yield CJ0H 8 whilst octahydronaphthalene with 25% 
Pd-C gives a mixture of C10H 8 and tetra-, octa-, 
and deca-hydronaphthalene. 1- and 2-Methylocta- 
hydronaphthalene yield with Pd-C, 1- and 2-C10H 7Me, 
respectively, the latter also affording sonie trans-2- 
methyldecahydronaphthalene; 9-methylootahydro- 
naphthalene is unchanged, and 1 : 10-dimethyl- 
octahydronaphthalene affords 1 : 5-C10H cMe2. In the 
vapour phase cis-decahydronaphthalene over P t or 
Pd yields C10H 8; 1-methylocta- and 1-methyldeca- 
hydronaphtlialene give l-C10H 7Me, and 9-methyl- 
deca- or -octa-hydronaphthalenes over Pt-C affords 
chiefly C10H 8 and a tracę of l-C10H 7Me, over 30% Pd- 
C a mixture of C10H 8 and l-C10H 7Me, and over 
Pt-asbestos chiefly l-C10H 7Me. 4 : 9-Dimethyl- 
octahydronaphthalene over Pt-asbestos yields 1 : 5- 
C10H 6Me2 and a dimethylnaplithalene (I) (picrate, m.p. 
134—134~5°; styphnate, m.p. 145°), whilst over 
30% Pd-C, l-C10H7Me is formed; from 4 : 9-di- 
methyldecahydronaphthalene with 30% Pd-C, 1- 
C10H 7Me and 1 : 5-C10H 6Me2 are formed. Methyl- 
octahydronaphthalene (II), made by the dehydration 
of l-methyl-2-butenylcj/cZi)hexanol, with 30% Pd-C 
affords C10H 8 and 1-C10H-Me and with Pt-asbestos, 
only l-C10H 7Me, proving (II) to be essentially the 9-Me 
compound, whilst the methyloctahydronaphthalene 
from 2-methyl-l-butenylc?/cZohexanol with 30% Pd- 
C gave C10H g and a tracę of l-C10H 7Me, and with 
Pt-asbestos, only l-C10H 7Me, showing it to be a 
mixture of the 1- and 9-Me compounds. y-o-Tolyl- 
valeryl chloride with CS2 and A1C13 affords 1 -keto-
4 : 5-dimethyltetrahydronaphthalene, b.p. 154—156°/18 
mm., m.p. 56°, reduced (Na-EtOH) to the correspond- 
ing alcohol, which is dehydrogenated (Se) to 1:8-  
dimethylnaphthalene, b.p. 140/18 mm.,' m.p. 63°.
(I) is not identical with 1:2-,  1:4-,  1 : 5-, or 1:8-  
C10H6Me2. J. D. R.

Structure of napbtbalene, hydrindene, and 
tetralin derivatives. (Miss) N. M cL e is h  and N. 
Ca m pbell  (J.C.S., 1937, 1103—1108).—Existing evid- 
ence in favour of a static 1 :2  ethjdenic linking in 
C10H 8 is reviewed and supported by the facts that the 
Br in 1 : 2-, 2 : 1-, and 4 : l-C10H 6BrNO2 is reactive 
towards piperidine, and non-reactive in other bromo- 
nitronaphthalenes; the same applies to the chloro- 
nitronaphthalenes. Similarly the reactivity of the 
Br in 6-bromo- and non-reactivity in 4-bromo-5- 
nitrohydrindene conflrms the structure of hydrind­
ene, but although the Br in 6-bromo-7-nitro- is re- 
active, and in 6-bromo-5-nitro-tetrahydronaphthal- 
ene is unreactive, the evidence is too conflicting to 
decide the positions of the double linkings. 6 : 2- 
C10H 6Br-NH2, by diazotisation and treatment with 
CuS04-S 0 2, affords G-bromo-2-nitronaphthalene, m.p. 
190°. 6-Bromo-5-aminohydrindene in C5H 5N with 
2?-C6H4Me’S02Cl and Br affords 4 : 6-dibronw-5-p- 
toluenesulphcmamidohydrindene, m.p. 199—200°, 
hydrolysed (H2S04) to 4 : 6-dibromo-5-aminohydrind- 
ene, m.p. 71° (lit. 70°), reduced by Sn-HCl-EtOH 
to 4-bromo-5-aminohydxindene, m.p. 50—51°, con- 
verted by diazotisation and CuS04-S 0 2into i-bromo-5- 
niłrohydrindene (an oil). 6-Bromo-5-aminohydrindene 
was similarly converted into &-bromo-5-nitrohydrind-
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ene, m.p. 44—45°. 6-Bromo-T-, m.p. 53—54°, 
and 6-6rorho-5-nitro-l : 2 : 3 :4.-tetrahydronaphtJialene, 
m.p. 101—102°, are formed by the usual metliods from 
the 6-NHAo-compounds. J . D. R.

Tautomerisation reactions in the anthracene 
series. E. B er g m a n n  and O. B lu m -B erg m a n n  
(J. Amer. Chem. Soc., 1937 , 59, 1439—1441).— 
9 : 10-Dichloro-9 : 10-diphenyl-9 : 10-dihydroanthr- 
acene in boiling AcCl gives HC1 and 2-chloro- 
9: 10-dihydroanthracene, synthesised by treating

l-chloroanthraquinone with 
MgPhBr and dehydrating the 
produet by boiling HC02H. 
The decomp. is assumed to 
involve formation of the quin- 
olid produet (4) and thence 
of 2 : 9 -  dichloro - 9 :10 - di- 
phenyl-9: 10 - dihydroanthrac- 

ene. The 9 : 10-dichloro-9 : 10-dinaphthyl com- 
pound is so unstable that HC1 in boiling C6H 8 con- 
verts 9 : 10-dihydroxy-9 : 10-di-a-naphthyl-9 : 10- 
dihydroanthracene directly into 2-chloro-9 : 10-di-a- 
naphthylanthracene (synthesised from the chloro- 
quinone and l-C10H 7-MgBr). Several known re­
actions, which are best explained by quinolid tauto­
merisation, are discussed. R. S. C.

Synthesis of triphenylene. E. B er g m a n n  and
O. B lum -Bergm ann  (J. Amer. Chem. Soc., 1937, 
59, 1441—1442).—Mg 9-phenanthryl bromide and 
(-CH2-C0)20  in E t20  give y-keto-y-O-phenanthryl- 
butyric acid, m.p. 176° (Me ester, m.p. 88°), the semi- 
carbazone, m.p. 237° (decomp.), of which with NaOEt 

gives y-Q-phenanthrylbutyric acid, m.p. 
........... ~  ~ ' ------ 100° to

in H 2 at 200'
173° this is cyćlised by P 20 5 in PhMe at
4-fceio-l : 2 : 3 : 4-tetrahydrotriphenylene, m.p. 101°, 
which affords (Clemmensen) 1 : 2 : 3  : 4-tetrahydro- 
triphenylene, m.p. 120—121° (obtained in smali 
yield by dehydrogenation of dodecahydrotriphenyl- 
ene), and a little (?) di-1 : 2 : 3 : ‘i-tetrahydro-i-tri- 
phenylenyl, m.p. 300°; The former hydrocarbon and 
Se at 320° give triphenylene (9 : 10-benzphenanthrene).

R. S. C.
Diene reactions involving aromatic nuclei. 

Phenanthrene system . E. Bergmann and F. 
Bergmann (J. Amer. Chem. Soc., 1937, 59, 1443— 
1450).—Maleic anhydride (I) adds to 9-vinylphen- 
anthrene and to some, but not to all, a- and p-sub- 
stituted derivatives thereof, occurrence or absence of 
addition depending on both the naturę and position 
of the substituent. The greater reactivity of the 
phenanthrene as compared with the C10H 8 derivatives 
is ascribed to the more olefinic naturę of the phen- 
anthryl radical. Phenanthrene derivatives which 
form adducts give orange-red or red picrates; similar 
saturated or unreactive derivatives form yellow 

picrates. The reactions de­
scribed below are for synthesis 
or proof of structure. The 
following are prepared by the 
Grignard reaction, the adducts 
mentioned being of type (.4), 
no addition occurring if no 
adduct is mentioned: 1-cyclo- 

penłenyl-, b.p. 115°/0-04 mm. (picrałe, m.p. 82°), and

6 - methoxy -1 - cyclopentenyl-naphthalene, m.p. 148°, 
9-allyl- (II), b.p. 161—163°/l-25 mm. (picrate, m.p. 
115°), 9-isopropenyl-, m.p. 38°, b.p. 163°/20 mm. 
(purified by H2C20 4 at 150°; picrate, m.p. 108°; 
adduct, m.p. 262°), §-V-\l-cyc\opentenyl-, b.p. 185°/
0-85 mm. [purified by H2C20 4; some 9 : 9'-diphen- 
anthryl (III), b.p. 220—250°/3 mm. (picrate, m.p. 
163°), also formed; picrate, m.p. 120°; adduct (IV), 
m.p. 275—276°], and 9 -1'-A1 - cyc,\ohexe.nyl-phen- 
anthrene (V), m.p. 132°, b.p. 190—200°/l-25 mm. 
(picrate, m.p. 141—142°), benzyl-Q-phenanthrylcarbinol
(VI), m.p. 120°, the acetate of which at the b.p., 220—- 
240°/0-4 mm., gives 9-styrylphenanthrene (VII), m.p. 
118° (dipicrate, m.p. 164°, unstable; adduct, m.p. 
249—250°), a-9-phenanthrylstyrene (VIII), b.p. 180— 
190°/1 mm., m.p. 142°, 3-9'-phenanthrylindene, H.p. 
230°/0-7 mm., m.p. 121-5° (picrate, m.p. 132°), and
4-9'-phenanthryl-1 : 2-dihydronaphthalene, b.p. 220— 
300°/l-25 mm., m.p. 184-5°. The reversible naturę 
of the diene reaction is proved by the observation 
that formation of (IV), which is completely insol. 
in the solvent, ceases short of completion, but can be 
thereafter continued if the adduct formed is removed 
and heating of the móther-liquor is continued.
1-Vinylnaphthalene and (I) in boiling xylene give 
tetrahydrophenanthrene-1 : 2-dicarboxylic anhydride, 
m.p. 169—170°, and acid, m.p. 244° (decomp.). 
a-9-Phenanthrylethyl alcohol with Ac20  gives the 
acetate, m.p. 107°, and with KHS04 affords a poly- 
meride (1 dimeride), b.p. 280°/0-2 mm. (picrate, m.p. 
173°), of Q-vinylphenanthrene, the monomeric form 
of which was once obtained, b.p. 150—160°/1 mm. 
[with (I) gives tetrahydrotriphenylene-1 : 2-dicarboxylic 
acid, m.p. 218—220°], autoxidisable, from the Me 
xanthogenate; this derivative, however, usually gave 
9-ethylphenanthrene. The Tschugaev reaction with
(VI) leads to a similar reduced produet, 9-$-phenyl- 
ethylphenanthrene (IX), b.p. 220—230°/0-8 mm., 
m.p. 81-5° (picrate, m.p. 133°). KOH-EtOH isomer- 
ises (II) to §-propenylphenanthrene, b.p. 179°/2-5 mm. 
(picrate, m.p. 108°), which with (I) gives the adduct, 
m.p. 264°. The structure of (V), which is unchanged 
by A1C13, is proved by reaction with Br, formation of 
a violet colour with hot conc. H2S04, and oxidation 
(Cr03) to phenathrenequinone; its failure to react 
with (I) is ascribed to fixation of the 9 : 10- and 
A1-ethylenic linkings in the żrans-position to each 
other. By reaction with Na (VIII) affords aS- 
diphenyl-oi8-di-9-phenanthrylbutane, m.p. 243-5°, and
(III) gives 10 : 10'-dihydro-9 : 9'-diphenanthrylidene, 
m.p. 303° [perbromide (Br3), eryst.]. A Na2 deriv- 
ative is obtained from (VII) and thence by isomeris- 
ation in alkali (IX ); that isomerisation occurs at this 
stage is evidenced by the faet that the Na2 salt and 
dry C02 give a dicarboxylic acid, m.p. 279°, which 
does not form an anhydride. 9-Phenylphenanthrene, 
b.p. 170—190°/l-25 mm., m.p. 110° [obtained from 
(V) by So at 340°], does not react with Na, but with 
Li rapidly gives a violet solution and thence 9-phenyl- 
9 : 10-dihydrophenanthrene, m.p. 84°, previously 
obtained by PC15 from a-2-diphenylstyrene, the latter 
reaction being thus proved to have involved ring- 
closnre. CH-CNa and CJ/ctohexanone give 2-hydroxy- 
cycZohexylacetylene (X), b.p. 86°/17 mm., and the 
glycol, b.p. 160—164°/3 mm., m.p. 102—103°.
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Hydrogeiiation of (X) uńder all conditions tried gives 
mainly ethylcycfc)hexanol, b.p. 70—75°/18 mm., but 
the crude product contained some l-vinylc^cZobexa'ri- 
■l-ol, sińce dehydration with H2C20.[ gives polymeric
1 -%inyl-h}-oyńloherenć, • b.p. 160°,. as well as ethyl- 
cyclohexene; b.p. 49°/30 mm. With H2C20 4 at *150° 
(30 min.) (X) gives cj/c?oliexanone and, by rearrange- 
ment to cf/cfohexenylacetalclehydc, followed by 
oxidation, also some cj/cZohexenylaceti c acid. 
CH2Bz-CH2-C02Et and CHjCNa give y-hydroxy-y- 
phenyl-As-n-hexinenoic acid, m.p. 242-5°, and, by 
condensation of 2 mols. of the ester, 2 : 5-dibenzoyl- 
cyćlohexane-l : 4-dione, m.p. 200° (bisphenylhydrążone, 
m.p. 274°; Me2 ether, m.p. 204°); which probably 
exists as the dienol sińce it dissolves in alkali to give 
da?k solutions. R. S. G.

Tar hydrocarbons. I. Reduction products 
of pyrene. E. A .: Coulson: (J.C.S., 1937, 1298— 
1305).—Pyrene (I) hydrogenated (H2-Mo03-S-C) at 
400°/100 atm. in 4 hr. yields 3 :4  : 5 : 8 : 9 : 10- (II) 
and 1 : 2 : 3 :4  : 5 : 12-hexahydropyrene (III), and
1 : 2-dihydropyrene (IV), m.p. 132° (picrate, m.p. 
147°); in 6 hr., 1 : 2 : 6 :  7■tetrahydropyrem (V), m.p. 
138°, is also formed. With Na in boiling^C5H xl-OH,
(I) yields (II) and (III), and some decahydropyrene;
(III) yields (IV), (IV) yields
1 : 2 :  3 :4 : 5 : 6 : 7 :12 : 13 : \G-decahydropyrene (VI), 
m.p. 68°, (II) yields11 :2 :  3 : 4 : 5 : 8 : 9 :1 0 :1 1 :1 2 - 
decahydropyrene (VII), m.p. 68°, whilst (III) gives a 
mixture of (VI) and (VII). (IV) when oxidised 
(H20 2 in AcOH) gives 9 : lO-dihydrophenanlhrene,- 
4 :5 -dicarbozylic acid, m.p. 256°, and with aq. 
KMn04, diphenyl-2 : 6 : 2' : 6'-tetracarboxylic acid 
(VIII), also obtained by oxidation (aq. KMn04) of
(V). 2-Bromo-m-xylene, oxidised (KMn04) and 
esterified, affords Me 2-bromoisophlfialatc, b.p. 190— 
191°/22 mm., hydrolysed (HC1) to 2-bromoisophthalic 
acid, m.p. 218°,: converted by Cu at 180° into (VIII).

J . D. R.
Decomposition of anilinę nitrite. J. C. E arl 

(J.C.S., 1937,1129—1131).—NH2Ph nitrite (A., 1933, 
498) (of which the E t20  solution is now evaporated 
under reduced pressure of dry N2) decomposes in  N2 
at — 6° to — 8°/60 mm., giying diazoaminobenzene, 
and a CHClj-insol. liquid consisting mainly of benzene- 
diazonium nitrite. E . W. W.

Reaction between anilinę and iodine. H. H.
H odgson and E. Mabsden  (J.S.C., 1937,1365—1366).
-—At 20—150° I iodinates NH2Ph, the products being 
^-CgHjPNHa and T\II2Ph,HI if 1 mol. of I  is used, 
but including 2 : 4-0811^12^^ if >  1 mol. of I is used. 
At >150° a vat dye, C36H23N5I2, probably (I), is 
formed, which is also obtained from jj-C6H4I'NH2 and

(I-)

NPh NPh
NH2Ph a t 220—230?. Pure ^-C6H4I-NH2 a t 220° 
gives only 2 : 4-CeH3I2*NH2 and 1. Distillation of 
(1) with Zn dust gives; NH3, PhNC, N H2Ph, and 
phenazine. R. S. C.

Diphenylcarbazone. P. Krttm holz and E. Krum- 
holz (Monatsh., 1937, 70, 431—436).—The materiał, 
m.p.' 157°, previously considered to be diphenylcarb­
azone (I), NPhlN-CO-NH-NHPh, is a 1:1 mol. 
compound thereof. with C0(NH-NHPh)2, from which 
it is separated by its solubility in alkali. Pure (I) 
(Na salt) has m.p. 127° and ks about 10'8, and gives 
the reactions previouśly held to be ćharacteristic of
(I), except the Cr04" reaction. R. S. C.

Auto-oxidatioń of diphenylcarbazone. P,
Krumholz and H. Watzek (Monatsh., 1937, 70. 
437—446).—-Diphenylcarbazone (I) absorbs one mol, 
of 0 2 in the presence of NH3 to form the betaine (II),
ip h 'N ^ C -0 - . Oxidation is slower in the presence
of Na2C03 or NH4C1; in the latter case about 0-5 
mol. of 0 2 iss utiliaed, doubtless owing to, partial 
disproportionation of (I) to (II) and CO(NH*ŃHPh)2. 
In the absence of 0 2 1 mol. of (I) is oxidised by 2CuO- 
NHg; eyen traces of Cu! catalyse the aerial oxidation 
onormously and the oxidation occurring when it is 
not added is believed to be due to unayoidable traces;
0-5— 1 X 10"7 mol. of Cu per litre as impurity would 
suffice to give the obseryed rate of oxidation. This 
hypothesis is supported by the fact that 3 X 10"7 mol. 
of KCN per htre prevents oxidation, presumably by 
formation of CuCN which cannot be oxidised by air 
to Cu11. The rate of oxidation is independent of the
(I) concn., but depends on the [Cu] and [NH3] ; with
3-75 x 10-7 mol. of Cu per Mtre, this rate is a mas. 
in O-lir-NHj. Otlier bases and catalytically aćtive 
metals may be used, but are less efiectiye, especially the 
metals. R. S. C.

Rearrangement1 of the alkylanilines. VIII. 
Migration of large groups. W. J. H ickinbottom  
(J.C.S., 1937, 1119—1125; cf. A.» 1932, 1124).— 
ń-AmylanUine heated with CoCl2 or CoBr2 yields 
p-amino-n-amylbenzene,: b.p. 130°/16 mm. (hydro­
chloride; sulphate \ Ac, m .p. 101°, and j>-toluene- 
sulphonyl, m.p. 68—69°, derivatives), with amylamino- 
amylbenzene (?), b.p. 180—185°/16 mm. n -Hexyl- 
aniline, _ b.p. 158°/28 mm. (hydrobromide; p-loluene-, 
m.p. 67—-68°, and iw-nitrobenzene-aulphonyl derivative, 
m.p. 79—80°) (from NH2Ph and »-C6Hl3l), gives p- 
dmino-n-hexylbenzene, b.p. 146—148°/17. mm. (hydro­
chloride; sulphate; Ac derivative, m.p. 91°), with 
;p-n-hexylamino-n-hexylbenzene, b.p. 203—204°/18 mm. 
[hydrochloride (I)]. n-Heptylaniline, b.p. 160—161°/ 
21 mm. (hydrobromide; p -toluene-, m.p. 76°, and m- 
nitrobenzerie-sulphonyl derivativct m.p. 96°), yields 
])-amino-n-heptylbenzene (II), b.p. 159°/18 mm. (hydro­
chloride-, Ac derivative, m.p. 91—-92°), with p-n- 
heptylam ino - VL-heptylbenzene, b.p. 220—223°/18 mm. 
[hydrochloride (III), m.p 83-—S5G], also prepared from
(II) and «-C-HlsBr. The hydrochlorides (I) and
(III) are sol. in org. solvents, e.g., light petroleum. 
n -Octylaniline, b.p. 177—178°/25 mm. (p-toluene- 
sulphonyl derivative, m.p. 42—43°), gives p-amino-?i- 
octylbenzene (p-loluene.sulphoiiyl derivative, m.p. 85— 
86°), with p-n-octylamino-n-octylbenzene, m.p. 11—13°, 
b-P- 232—235°/14 mm. sec.-Octylaniline (A., 1935, 
1489) giyes octenej NH2Ph, and a mixture eontaining 
aminoA'ec.-octylbenzene (/lc derivative, m.p. 84—85°), 
and an isomeride. Dodecylaniline, m.p. 27—28°,
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b.p. 212—214°/13 mm. (hydrochloride, m.p. 88—91°; 
p -toluenesulphonyl derivative, m.p. 53—54°) [obtained 
with didodecylaniline (?), b.p. 280—295°/12 mm., 
from C12H25I (IV) and ŃH2Ph], gives ])-aminododecyl- 
benzene (V), m.p. 41—42° (Ac derivative, m.p. 101—
101-5°), with 'p-dodecylaminododecylbenzene, m.p. 48— 
49° (hydrochloride, m.p. 84—85°; nitrosoamine, m.p.
40—41°), also obtained from (IV) and (V). Cetyl- 
aniline (nitrosoamine, m.p. 40—41°; p-toluenesulph- 
onyl derivative, m.p. 64—65°) yields p-aminocetyl- 
benzene, m.p. 51—52° (Ac, m.p. 102-5—103-5°, and 
p -nitrobenzylidene, m.p. 71°, derivatives), with p- 
cetylamiTwcetylbenzene, m.p. 62—63° (nitrosoamine, 
m.p. 55°). c?/ctoHexy]anilino with CoCl2 at 247° 
gives cyelohexene, NH2Ph, and p- and o-aminophenyl- 
cyctohexane (A., 1932, 1242). NH2Ph-CH2Ph gives 
NH2Ph, p-aminodiphenylmethane [■p-nilrobenzijlidene 
derivative, m.p. 101—102°; condensation product 
with 1 : 2 :  4-CfiH3Cl(N02)2, m.p. 128—128°; p-benzyl- 
u.$-diphenylthiocarbamide, m.p. 148—149°], and o- 
aminodiphenylmethane (?), with 2 : i-dibenzylaniline, 
m.p. 49—50° (Ac derivative, m.p. 145—146°), and a 
tert.-aminę (mercurichloride, m.p. 190—193°).

E. W. W.
The solid carbon-oxygen complex. I. Oxid- 

ative action of graphitic oxide and active carbon 
plus oxygen on some aromatic amines. A. H.
Ca r ter , L. d e  V. Moulds , and H. L. R il e y  (J.C.S., 
1937, 1305—1312).—The aminę was heated for several 
hr. on the water-bath with graphitic oxide (I), the 
prep. of w7hich is described. (a) Pure NH2Ph afforded 
azophenine (II) and a mauveine-type dye (III). Com- 
mercial NH2Ph containing o- and ̂ -C6H4Me-NH2 gave
(II) and (III) and a rosaniline dye (IV), (b) NHPhMe 
yielded a complex resinous substance and N N 'N ”- 
trimethylpararosaniline (V), (c) NPhMe2 afforded 
M e-violet (VI) (as sulphate), leuco-crystal-violet (VII), 
and 4 : 4'-dimethyldiaminodiphenylmethane (VIII). 
The CHPhj dyes were present as sulphates, the S04" 
being derived from H2S04 occluded in (I). The 
mechanism of the reactions is discussed, and the results 
show that (I) is similar in its oxidising action to PbO, 
and H20 2. By bubbbng air through a mixture of the 
aminę and “ active ” charcoal a t 100°, the following 
results w’ere obtained: (a) NH2Ph yielded tarry
products and only smali ąuantities of unidentified 
iminoąuinone derivatives, but with H2S04-treated 
charcoal a little (II) and a substance probably allied 
to induline-3B were obtained; commercial NH2Ph 
also gave (IV); (b) NHPhMe gave a complex resin, 
but with H2S04-treated charcoal some (V) W'as also 
obtained; (c) NPhMe2 gave (VII) and (VIII), but with 
H2S04-treated C or when H2S04 w-as added, (VI) was 
also obtained. The parallelism between the results of 
the two methods of oxidation indicates a fundamental 
similarity between (I) and the active C-0 complex.

J. G. A. G.
Iodination of p-aminobenzenesulphonamide 

and some symmetrical azobenzenesulphon- 
amides. J. V. Sc u d i (J. Amer. Chem. Soc., 1937, 
59, 1480—1483).—p-NH2-C6H4-S02-NH2 (I) (Ac
derivative, m.p. 214°) and IC1 in H20  or AcOH give 
94 and 90%, respectively, of 3-iodo- (II), m.p. 179— 
180° (Ac derivative, m.p. 216°), and 96—99 and 73— 
77%, respectively, of 3 : 5-di-iodo-i-aminobenzene- 

q **  (a .,  n . )

sulphonamide (III), m.p. 265° (decomp.). Hot 10% 
HC1 and (II) give (III) and (I), and (III) and hot 20% 
HC1 give (I) and (II). I  in NaHC03 or NaOH or 
KMnÓ4 converts (I) into azobenzeneA : 4 '-disulphon- 
amide, m.p. >270°. Similarly (H) gives 2:2 ' -  
di-iodoazobenzene-i : 4 '-disulphonamide, m.p. >270°, 
but (III) and KMn04 give 3 : 5-di-iodo-A-nitroso- 
benzenesulphonamide, m.p. >270°. R . S. C.

Preparation of [sulphonamide] compounds of 
therapeutic value.—See B., 1937, 842.

Associating effect of the hydrogen atom.—See 
A., I, 513.

Benzenesulphonyl derivatives of o-nitroaniline 
and o-phenylenediamine. L. H. A m u n d s e n  (J. 
Amer. Chem. Soc., 1937, 59, 1466—1467).—Benzene- 
sulphon-o-nitroanilide (I), m.p. 102-2—102-5°, is 
best obtained from o-N02-C6H4-NH2 and PhS02Cl 
(0-5 mol.) in dioxan. Dibenzenesulphon-o-nitroanilide, 
m.p. 189-8—190-5°, is best obtained from PhS02Cl 
and the Na salt, m.p. 239—240°, of (I) in dioxan, 
and on reduction (H2-P t or Fe-AcOH) gives dibenzene- 
sulphon-o-aminoanilide, m.p. 149-5—149-9°. o-
PhS02-NH-C6H4-NH2, m.p. 169-3—170°, gives a 
bcnzenesulphonate, m.p. 204-9—205-4°. o- 
(PhS02;NH)2CRH4, m.p. 190-3—190-8°, is best pre­
pared in hot PhMe, and its Na2 salt, m.p. >275°, 
affords tribenzene&ulphon-o-phenylenediamide, m.p.
157-1—157-3°, previously held to be the (PhS02)4 
derivative. M.p. are corr. R . S. C.

Reaction of a-oxides with arylamines. J. O. 
Gab el  (Trav. Inst. Chim. Charkov, 1935, 1, 53— 
67).—The author’s published papers (1925—1935) are 
reviewed. R . T.

Stereochemistry of deuterium compounds.
II. a-Methylbenzylamine. L. E. Y o u n g  and 
C. W. P o r ter  (J. Amer. Chem. Soc., 1937, 59, 
1437—1438; cf. this vol., 132).—By several treat- 
ments with D20  d- (I) (obtained as Z-malate from the 
tZZ-base), +44-66°, and Z-CHPhMe-NH2 [obtained 
as dZ-malate from the mother-Uąuors from (I)], 
[ « Ł  -45-39°, b.p. of both 187-4° (corr.), du  0-9458, 
give d- and l-NN-dideutero-cc-methylbenzylamine, b.p. 
188-4°, with reduced optical rotation, [a]“ 61 +42-88°, 
—43-77°, cZ24 0-9615, recoverted by H20  into 
CHPhMe-NH2 of unchanged [a] and d. R . S. C.

Stereochemistry of dicyclic ring system s.
III. Stereoisomerism of hydrindane and its  
derivatives. IV. Hydrindanes substituted in 
the six-membered ring. W. H u c k el , R . Sc h lu - 
t e r , W. D oll , and P. R e im e r  (Annalen, 1937, 530, 
166—183; cf. A., 1935, 971).—The following preps. 
were carried out for comparative purposes to be 
discussed later. ci.s-Hexahydrohydrindanes sub­
stituted in th e . 6-membered ring behave similarly 
to the corresponding decahydronaphthalene deriv- 
atives. The catalytic hydrogenation of hydrindenes 
is much morę rapid than that of the corresponding 
tetrahydronaphthalene derivatives. Hydrogenation 
of 4-acetamidoindane, m.p. 126° (100 g.), in decahydro- 
naphthałene in the presence of Ni at 200°/80 atm. 
gives forms, m.p. 131° (55 g.) and 93° (16 g.), of 4- 
acetamido-cm-hexahydrohydrindane, a difficultly separ- 
able mixture being obtained by the use of P t in
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AcOH at 60°/4 a tm ,; with 20% HC1 at 150—160° 
these givo forms, b.p. 85°/ll mm., m.p. —14° (Bz
derivative, m.p. 177°), and b.p. 85°/ll mm. (Bz
derivative, m.p. 163°), of 4-amino-cis-hexahydro-
hydrindane, the former being obtained from cis-
hydrindane-4-oxime by hydrogenation and the latter 
by Na-EtOII. The former baso with HN 02-Ac0H 
gives mainly a cis-hexahydrohydrindan-4.-ol (I), forms, 
m.p. 16° and 31°, b.p. 104°/11 mm. (H phthalate, 
m.p. 134°; phenylureihane, m.p. 81°; p-niłrobenzoałe, 
m.p. 86°; H succinata, m.p. 47°), with a smali amount 
of an oily isomeride (II) (H phthalate, m.p. 146°; 
■p-nitrobenzoate, m.p. 56°; -p-benzamidobenzoate, m.p.
180—181°), and Ai -hexahydroindene (HI), b.p. 53°/ll 
m m.; the second base reacts more slowly with 
HNOa and gives 20% of hydrocarbon. The alcoholate 
of (I) in boiling decahydronaphthalene gives (II) 
quantitatively, and (II) is best prepared by treating 
the rnised bases with HN 02 and isomerising the 
alcoholate of the crude product. Oxidation of (H) 
affords 2-carboxy-cis-cf/cZopentanepropionic acid, m.p.
99—100°. Ni-hydrogenation at 180—200° of 5-
hydroxyindane, m.p. 54°, gives mainly the form
(IV), b.p. 112—115°/13 mm., m.p. 20° (H phthalate, 
m.p. 144—145°; H, m.p. 146—147°, and Me phthalate, 
m.p. 54—58°, of the Me ełher ; phenylureihane, m.p. 
74°; p-nitrobenzoate, m.p. 75°; H succinate, m.p. 
47—48°), of 5-hydroxyhexahydrohydrindane with a 
little hydrocarbon and isomeric 5-OH-compound
(V), new m.p. 43°, b.p. 106°/13 mm. (H phthalate, 
m.p. 106—107°; oxalate, m.p. 84°; p-nitrobenzoate, 
m.p. 61°). Ni-hydrogenation at 180° of 5-acetamido- 
indane, m.p. 180°, gives the Ac derivative, m.p. 
(+2H 20) 53°, (anhyd.) 63°, of 5-aminohexahydro- 
hydrindane (VI), b.p. 90°/12 mm., m.p. <  —20° 
(Bz derivative, m.p. 145°; Me carbamate, m.p. 83°), 
and the Ac derivative, m.p. 108°, of the isomeride
(VII) (Bz derivative, m.p. 165—166°; Me carbamate, 
m.p. 88°); the latter base with (?) 20% of the former 
is obtained by reduction of the mixed cis-hydrindane-
5-oximes by Na-EtOH; the Bz derivative of this 
oxime undergoes spontaneous resolution in E t20  or 
C6H 6, giving the active Bz derivative, m.p. 140°, 
and thence an oxime, m.p. 59—60°; the cis-structure 
of this ketone is thus proved. With H N 02 (VI) 
gives pure (V) and a little of a hydrocarbon, oxidised 
to cis-cyc/opentane-1 : 3-diacetic acid (VIII); HN02 
converts (VH) mainly into (IV), but some (V) and a 
hydrocarbon, oxidised to (VIII), are also formed.

R. S. C.
Intramolecular rearrangement. M. Som m elet 

(Compt. rend., 1937, 20 5 , 56—58; cf. A., 1923, i, 
202).—CHPh2*NMe3Br with Ag20  in H20  gives an 
aq. solution of CHPh2-NMe3'OH (I) from which H20  
is removed by distillation. (I) decomposes a t 130— 
150° to give CHPh2-OH, (CHPh2)20 , CHPh2-0Me, 
NMe3, NMe2-CHPh2 (cf. A., 1933, 262), and a smali 
amount of (II) (below), formed by loss of 1 H20  from
(I). Concn. of an aq. solution of (I) over P20 5 
finally leaves o-benzylbenzyldimethylamine (H) 
[formed by dehydration of (I) followed by rearrange­
ment], b.p. 189—190°/16 mm. (methiodide, m.p. 
224—225°; ethiodide, m.p. 167°; allyliodide, m.p. 
135°), converted by Ac20  with formation of NMegAc 
into the acetale, b.p. 205°/22 mm., of o-benzylbenzyl

alcohól, b.p. 197—199°/19 mm. (Ph carbamate, m.p. 
77°), which is oxidised (Cr03) to o-benzylbenzoic acid, 
m.p. 116—117° (amide, m.p. 164—165-5°).

J . L. D.
Derivatives of 4-c;/c-/ohexyldiphenyl. III. F. R.

B asford  (J.C.S., 1937, 1440—1443).—4-c?/doHexyl- 
diphenył (I) when nitrated (HN03-Ac0H) affords
2- (H), m.p. 164-5°, and 4 '-nitroA-cjc\ohexyldiphenyl
(III), m.p. 124°. (II) is oxidised (Cr03-Ac0H) to
2-nitrodiphenyl-4-carboxylic acid, and reduced (SnC^) 
to 2-amino-i-cyclohexyldiphenyl, m.p. 102° (Ac, 
m.p. 116°, and Bz, m.p. 158°, derivatives), whilst 
on dehydrogenation (Br) 2-nitro-l : i-diphenylbenzene, 
m.p. 125°, is formed, reduced (SnCl2) to 2-amino-
1 : Ł-diphenylbenzene, m.p. 169° (Bz derivative, m.p. 
144°). (HI) is oxidised (Na2Cr07-aq. AcOH) to
4-nitrodiphenyl-4'-carboxyhc acid, and reduced (SnCl2) 
to 4:'-amino-4t-cjclohexyldiphenyl (IV) (hydrochloride, 
m.p. 90°; Ac, m.p. 225°, and Bz, m.p. 240°, derivatives), 
and on dehydrogenation (Br) yields 4'-?iitro-l: 4- 
diphenylbenzene, m.p. 211°. (IV) when diazotised 
and treated with K I affords 4-cyc\ohexyl-‘i'-diazonium 
perbromide, m.p. 105°, converted (hot EtOH) into 
4'-bromo-4-c!/dohexyldiphenyl. (I) -\vith HN 03 alone 
affords trinitro-i-cyclohezyldiphenyl, m.p. 235°, and 
with 2}-N02-C6H4-C0Cl in CS2 with A1C13 yields 
4:'-Tp-nitrobenzoyl-4:-cyclohexyldiphenyl, m.p. 175°, also 
formed by nitrationof4'-benzoyl-4-c!/cfohexyldiphenyl.
4-cycZoHexyldiphenyl-4'-carboxyhc acid with SOCI2 
affords the chloride, m.p. 109°. 4 : 4'-Diq/cZohexyl- 
diphenyl is nitrated to a (iV02)2-compound, m.p. 182°, 
reduced (Fe-HCl-EtOH) to a diamine, m.p. 225°.

J . D. R.
Nitration and halogenation of iVAr/-diphenyl- 

ethylenediamine and its derivatives. II. A. E. 
Schottten (Rec. trav. chim., 1937, 56 , 863—872; 
cf. this vol., 335).—Halogenation and nitration 
of (CH2*NHPh)2 (I) and its derivatives proceeds until 
all o- and p-positions are substituted, but only one 
N 02 can bo introduced into each Ph of the diacetylated 
sec.-amines. AW'-Diphenylpiperazine (II) and its 
derivatives are converted into 
[ 2 : 4 :  6-(N02)3C6H2*N(N02),CH2*]2etc. byabs. HN03. 
1 : 3 : 4-C6H3Cl(N02)2 and (CH2-NH2)2 in EtOH give 
Ws'-di-ó-c!iloro-2-nitrophenylethylmedianiine, m.p.
249°, the Ac2 derivative, m.p. 229°, of which with abs. 
HNÓ3 at 0° gives NW-di-5-chloro-2 : 4 : 6-trinitro- 
phenylethylenedinitroamine, m.p. 170°, explosive. 
Similarly are obtained W3'-di-5-bromo-2-nitrophenyl- 
ethylenediamine, m.p. 260° (Ac2 derivative, m.p. 
209°), and NN’-di-5-bromo-2 : 4 : 6-trinitrophenyl- 
ethylenedinitroamine, m.p. 187°, explosive. NN'-JDi- 
2 : 4-dibromophenylethylenediamine, m.p. 138° (Ac2 
derivative, m.p. 227°), is obtained from (I) or its
2 :2'- or 4 : 4'-Br2-derivative by Br in AcOH and in 
CHC13 with Br gives NN'-ii-2 : 4 : G-tribromophenyl- 
ethylenediamine, m.p. 129° (^lc2 derivative, m.p. 234°). 
NN'-Di-2- and -4-nitrophenylethylenediamine and 
Br-AcOH give the kno\7n 4 : 4'-dibromo-2 : 2'- and
2 : 2'-dibromo-4 : 4'-dinitro-compounds, respectively. 
ClginAcOHwithoutcoolingdegrades (I)to (CH,*NH2)2, 
but a t 0° in AcOH or CHC13 gives NN'-(Zi-2 :4  : 6- 
trichlorphenylethylenediamine, m.p. 104° (Ac2 
derivative, m.p. 243°). (CH2-NPhAc)2 and abs. 
HN03 at —10° give the 4 : 4'-(N02)2-compound, which
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resists further nitration, as also does the 2 :2'- 
(N02)2-compound. Diacet-iViV'-di-o-broxnophenyl- 
ethylenediamide gives diacet-NN'-di-2-bromo-(!>-nitro- 
phenylenediamide, m.p. 228°, the orientation of which 
is decided by deacetylation and further bromination 
to the 2 :2' :  4 :4'-tetrabromo-6 : 6'-dinitro-compound, 
wliich is also obtained by nitration and deacetylation 
of diacet-A7jV'-di-2 : 4-dibromophenylethylenediamide. 
Diacet-ArjV'-di-p-chloro- and -bromo-phenylethylene- 
diamide give the known 2 : 2'-(N02)2-compounds, and 
the 2 : 2' : 4 : 4'-tetrabromo-diacetamide gives diacet- 
N N '-d i-2 : 4 - dibromo - 6 - nitrophenylethylenediamide, 
m.p. 243°. (II), m.p. 164°, is prepared from (I)
and (CH2Br)2 at 150°. ^-CfiH4Cl’NH2, (CH2Br)2, 
and NaOAe " at 140° give iW-di--p-chlorophenijl- 
piperazine, m.p. 239°. 'NN'-Di--p-bromophe7ujlpiper- 
azine, m.p. 227°, is obtained as a by-product in the 
prep. of (CH2-NH-C6H4Br-i9)2. R. S. C.

Azo-dyes. III. A. R ollett  [w ith  R . B ir k n e r , 
K . R . P osselt , J .  H ochstrasser , a n d  J .  St e r n ] 
(M onatsh., 1937, 70, 425—4 3 0 ; cf. th is  vol., 97).—  
T he abso rp tion  sp ec tra  o f a  no. o f azo-dyes a re  de- 
te rm in ed  in  buffered solutions. Changes o f colour 
are n o te d  fo r dyes from  N H 2P h  an d  m a n y  deriva tives 
th e re o f  w ith  1 : 4- an d  1 : 5 -N H 2-C10H 6-SO3H  a t  pa
3—5, w ith  1 : 6- an d  1 : 7-NH2,C10H 6-SO3H a t  pa
4—5, with 1 :4- and 1 : 7-OH-C10H 6,SO3H at pn
9—10, with 1 : 5-OH-Cj0H 6-SO3H at pa 8—9, and 
with 1 : 6-OH-C10H 6-SO3H at pB 10. The pa at which 
colour change oceurs appears to be determined 
mainly by the C10H 8 component of the dye. The 
ultra-violet adsorption spectra of a-C10H7,NHQ,
l-C10H 7-SO3H, 1 : 7-NH2-C10H 6-SO3H, 1:4-  
OH-C10H e-SO3H and -NMe2-C10H G-SO3H in buffered 
solutions are recorded. R. S. C.

Hydrazones and semicarbazides from p-thio- 
cyanophenylhydrazine. Z. H o r ii (J. Pharm. Soc. 
Japan, 1935, 55, 880—887).-^-NH2;C6H4-CNS is 
diazotised and reduced (SnCl2) to p -thiocyanophenyl- 
hydrazine, m.p. 95—96°, isolated as the hydrochloride, 
decomp. 188°, which condenses with carbonyl com- 
pounds in 95% EtOH to giye y-thiocyanophenyl- 
hydrazones of the following : COMe2, m.p. 128-5— 
129°; AcC02H, m.p. 191—191-5°; COPhMe, m.p.
109—110°; PhCHO, m.p. 135—136°; o-, m.p. 172— 
173°, m-, m.p. 167°, and j)-0H-CfiH4-CH0, m.p. 
154°; o-, m.p. 147—148°, and ^-OMe-CgH^CHO, 
m.p. 129—129-6°; heliotropin, m.p. 153—154°; 
veratraldehyde, m.p. 117°; wovanillin, m.p. 148— 
149°; 4-methoxy-3-ethoxybenzaldehyde, m.p. 113— 
114°; resorcylaldeliyde, m.p. 191—192°; 2:4-
(OMe)2C6H3-CHO, m.p. 129—129-5°; p-tolualdehyde, 
m.p. 118—119°; cuminaldehyde, m.p. 140°; o-,
m.p. 171°, m-, m.p. 161—162°, and p-NO^^HfCHO, 
m.p. 185—186°; jj-NMeg-CgH^CHO, m.p. 158— 
159°; m-C6H4Cl-CHO, m.p. 125—125-5°; 2:5-
OH-CGH3Cl-CHO, m.p. 217—218°; 2 ':  3 : 5-
OH-CgH2C12-CHO, m.p. 223—224°; cinnamaldehyde, 
m.p. 138—140°; furfuraldehyde, m.p. 124°; (3-
Cj0H7-CHO, m.p. 207—208°; d-galactose, m.p.
181-5°; d-mannosc, m.p. 185—186°; Z-arabinose, 
m.p. 160—160-5°. The following are also described : 
acetonyl--p-thiocyanophenylhydrazine, m.p. 217°; 1-p- 
thiocyanophejiylsemicarbazide, m.p. 217°, and its

4-Ph, m.p. 239—239-5°, 4-o-, m.p. 188—189°, -m-, 
m.p. 230°, and -p-tolyl, m.p. 238—239° derivatives, 
and the <Aio-derivatives of these, m.p. 187°, 190— 
191°, 163—164°, 177—178°, 170—171°.

Ch. Ab s . (r)
Reactions of thiocarbonyl chloride. V. Witb 

compounds containing tbe NH-NH2 group. T.
B eck ett  and G. M. D yson (J.C.S., 1937, 1358—1362; 
cf. this vol., 274).—CSC12 and arylhydrazines react 
thus : 3CSC12 +  2NH2-NK-CGH4R ->

CStN(NCS)-C6H4R], (.4) +  6HC1;
(A) -> CBH4R-3\TCS +  C6H4R-N(NCS)2 (B) ;

(B) +  NH2-CbH2R(NCS)2 (C) ; (C) +  CSC12 -> 
C6H2R(NCS)3 (D) +2HC1. Compounds (/)) are the 
produets isoiated, unless R == y)-Ń02 or -Br; in the 
latter cases compounds (B) are obtained, but as sole 
produets only if 10% of HC1 is present. In 10% 
HC1 NHPh-NHo and CSC12 give PliNCS and 1 : 2 : 4 -  
trithiocarbimidobenzene, m.p. 156°, which with NH2Ph 
or CcH4Br-NH2 in C8H e gives 1 : 2 : 4 -tris(phenyl~, 
m.p. 120°, or A-bromophenyl-łhiocarbam,ido)benzene, 
m.p. 183°, respectively, with dry EtOH gives 3 :4- 
dithiocarbamidophenylthiourethaiie, m.p. 74°, and with 
dry NH3-C6H 6 gives 1 : 2 :  4:4rithiocarba7nidobenzene, 
m.p. 170°, converted by HCl-C6H g into II2S and 2 : 5- 
dithiocarbamidoaiiiline, m.p. 149-5°. s-C6H3(NH2)3 
and CSC1, in 7% HC1 give 1 : 3 :  5-trithiocarbimido- 
bmze,ne, m.p. 143°. CSC12 and NH2-CO-NH-NH2 
in aq. E t20  give s-dicarbamidothiocarbamide, m.p" 
215° (decomp.), which gives colours or coloured ppts. 
with many metals; it detects 0-25 X 10*6 g. of Cu 
or 1 X 10-® g. of Co in 50 ml. of H20. CSC12 and aq. 
NH2-C0-NH-NH2JIC1 afford 3 : 5-dithiocarbimido- 
thiocarbonyldicarba7nide (I), CS[X(NCS)-CO-NH2]2, 
m.p. 186—194° (decomp.), decomposed by Zn dust 
and dii. HC1 to (CH20)3 and by dii. alkali to H2S, 
N2H4, C02, and NH3, and converted by NH2Ph, 
C6H4Me-Nli2, or C6H4Br-NH2 into 2-ihi<m-l-phemjl-
(II), m.p. 198°, -p-tolyl-, m.p. 208°, and --p-bromo- 
phenyl-dicarbamide, NHAr-CS-NH-NH-CO-NHo, m.p. 
202°, respectively, the two first-mentioned of these 
produets being also obtained from NH2-CO-NH*NH, 
and ArNCS. CSC12 and NH2-CO-NH-NHPh in 
aq. E t20  give a-diphenyldicarbamidothiocarbamide, 
CS(NH-NH-CO-NHPh)2> m.p. 223°, which gives a 
ppt. m th  Hg11 salts in concns. of >  1 x  10~6; 
NH^CO-NH^NPhj in dii. HC1, however, gives 3 :5- 
dithiocarbamido-l : 1 : 7 : 1-tetraphenylthiocarbonyldi- 
carbaTnide, CS[N(CNS)-CO-NPh2], m.p. 133°, which 
with NH2Ph in ligroin gives 3 : 5-bis(phenylthiocarb- 
amido)-l : 1 : 7 : 1-tetraphenylthiocarbonyldicarbamide, 
CS[N(CO-NPli2)-NH-CS-NHPh]2, decomposed by 
hot 10% HC1 into C02, H2S, PhNCS, and 
NHPh-CO-NH-NHPh. (I) in hot abs. EtOH affords
3 : 5-ditMourethanocarbonyldicarbamide, 
CS[N(CO-NH2)-NH-CS-OEt]2, m.p. 30—32°, which 
with NH2Ph-EtOH yields (II) and CS(NHPh)2. 
NH2-CO-CO-NH-NH2,HCl and CSC12 in H20  give 
NN'-ditMocarbimido-Ń^'-dioocamijlthiocarbamide, m.p. 
223°, reduced by Zn dust and dii. acid to (CH20)3, 
C02, H2S, and NH3, and conyerted by NH2Ph into 
1 -oxamyl-i-phenyltMosemicarbazide, 
NHPh-CS-NH-ŃH-CO-CO-NH2, m.p. 185-5°, which is 
also obtained from NH2-CO-CO-NH-NH2 and PhNCS 
in EtOH and is hydrolysed thereto by hot H20.
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NH2’NHMe,H2S04 gives NN'-dithiocarbimidodimethyl- 
Ihiocarbamide, m.p. 139°, decomposed by 20% NaOH 
and converted by NHgPh into CS(NHPh)2 and 
NHP h • CS -NH-NHMe, m.p. 153° (also obtained from 
NH2*NHMe and PhNCS). Dithiocarbimidothio- 
carbamide, decomp. 196—200°, is obtained from 
CSCL and aq. N2H4 or CS(NH.-NH2)2 in 10% HC1, 
and with NH2Ph“ or C6H4Me-NH2 gives CS(NHAr)2
and dithio-jp-urazine, C S < ^ ^ .^ ^ > C S , m.p. 202—
203°, also obtained from K ethylxanthate and 
CS(NH-NH2)2 in EtOH. NH2-NPh2,HCl and CSC12 
give ~K-th iocarbim idodiph eny laminę, m.p. 63°. 
NH2‘NPhMe in 5% HC1 gives TS-thiocarbimidophenyl- 
methy laminę, an oil, which with NH2Ph yields 
NHMe-CO-NH-NPl^, CO(NHPh),, and PhNCS. p- 
N 02-C8H4-NH-NH2 in 10% HC1 gives KN’-dithio- 
carbimidobis - p - nitrophenylthiocarbamide (A; R =  
N 02), cryst., sol. in 2N-NaOH, reacting with benzidine, 
reduced by Sn-HCl to NH4C1, H2S, (CH20)3, and p- 
C6H4(NH2)2, and converted by NH2Ph into NN'- 
diphenylthiocarbamidobis - p - nitrophenylthiocarbamide,, 
m.p. 143°, which is liydrolysed by HC1. 
NH0-CS-NH-NH2 and CSC12 give 3 : 5-dithiocarbimido- 
thiocarbonyldithiocarbamide, CS[N(NCS),CS,NH2]2, 
m.p. 240—250° (decomp.), which with NH2Ph gives 
CS(NHPh)2 and dithiourazole. R. S. C.

Influence of substituents on the coupling of 
phenols with. diazonium salts. I). H. R ichard- 
son (J.C.S., 1937, 1363—1365).—By coupling 1 
mol. of p-N02-C6H4-N2-HS04 with 1 mol. each of 
two phenols and determining the halogen in the dye, 
it is shown that relative rates of coupling for CGH4R-OH 
are R =  o-Cl 0-51, ?«-Cl 0-36, o-Br 0-84, m-Br 0-63, 
H 1, o-l M 3, m-1 1-24, o-Me 6-6, and o-OMe 28-4. 
Thus, Br has a greater inductive effect than Cl, and I 
has an activating effect; the m- (coupling) position is 
more powerfully activated by meso- and electro-meric 
(OMe) than by inductive (Me) effects; from results 
with C8H3C12-ÓH and C6H3Br2-OH it is deduced that 
the deactivating effect reaches the coupling position 
by one side of the CeH 6 ring at one time. R. S. C.

P r e p a r a t i o n  of m - to ly l  is o p r o p y l  e t h e r  f r o m  
m - c r e s o l  a n d  i s o p r o p y l  c h lo r id e .  T. B oyd  and
E. F. D eg er in g  (J. Amer. Chem. Soc., 1937, 59, 
1399). —m-C6H4Me• OIV3 (23—27 g.) is prepared by 
slowly heating w-cresol (25 g.), Pr^Cl (30 c.c.), and 
NaOH (9-2 g.) to 150° in an autoclave, maintaining 
at 150—160° for 3 hr., and extracting with C8H 8.

A. L i.
Cleavage of diphenyl ethers by sodium in 

licjuid ammonia. II. mefa-Substituted di­
phenyl ethers. A. L. K  u  a x z f  el  d e k , J .  J .  Ve r - 
banc, and F. J. Sowa (J. Amer. Chem. Soc., 1937, 59, 
1488—1490; cf. this vol., 239).—Cleavage of the 
following ethers, ROR', by Na in liąuid ammonia 
gives the stated % of ROH, the residue being R'OH : 
R==Ph,  R ' =  3-NH2-C6H4, 28, 3-OMe-C6H4, 53, 
3-C6H4Me, 38, or 3-C02H-C6H4, 64; R =
2-Oke-C8H4, R ' =  3-OMe-C6H4, 24; R =
3-OMe-C8H4, R ' =  4-C8H4Me, 8; R =  2-C6H4Me, R ' =
3-CBH4Me, 47 ; R =  3-C6H4Me,R' =  4-C6H4Me, 23%. 
These and previous results are interpreted on the 
basis of electromeric and inductive effects, Na or the

electron concemed being considered as a nucleo- 
phylhc reagent; the explanation is not entirely satis- 
factory for o-substituents. The following sub­
stituents strengthen the link between O and sub- 
stituted Ph : o- >  m-Me >  m-NH2 >  j?-Me >  ^-OMe
>  o- >  2>-NH2; the following weaken this linking : 
m- >  o-OMe >  m- >  o- >  ^-C02Na. The following 
are described : Ph 3-nitro-, b.p. 174°/8 mm., 3-amino-, 
b.p. 194°/10 mm., Z-methoxy-, b.p. 127°/2 mm., 3-carb- 
oxy- (I), m.p. 139°, 2 : 3-, b.p. 152°/2 mm., and 3 : 4- 
dimethoxy-phenyl, b.p. 163°/22 mm., and vic-, b.p. 
152°/2 mm., m.p. 48-5°, and as-o-xylyl ether, b.p. 
174°/4 mm. Ali these reąuire 2 Na for cleavage, 
except (I), which reąuires 3. R. S. C.

Derivatives of o-hydroxybenzylsulphonic acid.
E . A. Sh ea r in g  and S. Sm iles  (J.C.S., 1937, 1348— 
1351).—The reaction (A), CH2(C10H8-OH)2 +  Na,SOo 

OH-CjKjIIę-C^-SOgŃa (I) +  C10H7-ONa, is shown 
to be reversible and may be used to prepare 
u,9-di-2-hydroxynaphthyl-l-methanes, but not all di- 
hydroxynaphthylmethanes are thus cleaved. When 
p-C10H 7-OH, CH20, and Na2S03 react to form (I), 
reaction occurs partly by (A) and partly by way of 
OH-C10H6-CH2-OH, which then reacts with Na2SO?. 
Compounds, 0H-C6H4*CH2-S03H, are prepared, 
usually in smali yield, from~o-OH-C6H4-CH2-OH (not 
CH2Ph*OH) and NaHS03 or from the phenols, CH20, 
and Na2S03; they are characterised by conversion

OHinto benzylsultones, o-At< [q_^> S0 2. R in 2 :1-
OH‘Cl0H 8-CH2R is unusually mobile, which is 
paralleled by fission of di-2-hydroxynaphthyl 1-sul- 
phide (II) by Na2S03 to p-C10H 7-OH and Na 2-hydr- 
oxynaphthyl-l-thiolsulphoJiate, +0-5H20  [which re­
form (II) in hot alkali], and by alkaline reduction of
(H) to p-C10H7*OH and 2 : 1-OH-C10H 6-SH. The 
following are described : di-G-bromo-2-hy droży-
naphthyl-\-methane, m.p. 240°, stable to Ńa2S03;
3-, m.p. 200° (decomp.), and Q-bromodi-2-hyaroxy- 
naphthyl-\-methane, m.p. 210° (decomp.); Na and 
Pb (j-bromo-2-hydroxynaphthyl-\-methanesulphonate; 
Na 2-hydroxyphenyl-, i-hydroxy-j>-tolyl-Z-, 4-hydroxy- 
m-xylyl-5-, and 2-hydroxy-^-xylyl-5-methanesulphon- 
ate (Ba salt); 5-methyl-, m.p. 91-5°, and 5 :1 -dimelhyl- 
benzylsultone, m.p. 92-5°; phenyl-, m.p. 87°, p -tolyl-, 
m.p. 103°, and 2-hydroxy-2'-nitrophenyl-3 : 5-dimethyl- 
benzylsulphone, m.p. 168°, unstable to alkali. 
p-C10H 7-OH with 4 : 1 : 3 : 5-0H-C8H2Me2-CH2Cl in 
C6H 6 or 4 : 1 : 3 :  5-OH-C8H2Me2-CH2-OH in AcOH 
gives 1-2' - hydroxy-3' : 5' - dimethylbenzyl-2 -naphthol, 
m.p. 175° (Ac2 derivative, m.p. 99°). R. S. C.

Fused carbon rings. XII. A sim ple syn- 
thesis of derivatives of decahydronaphthalene 
from cycIohexanone, and observations on cyclo- 
hexanesp ir obutyrolactone and allied compounds.
R. P. L in s t e a d , A. B.-L. W a s g , J. H. W illia m s , 
and (in f>art) K. D. E r r in g t o n . XIII. Synthesis 
of derivatives of decahydronaphthalene contain- 
ing an angular methyl group. R. P. L in s t e a d ,
A. F. Mil l id g e , and A. L. W alpole  (J.C.S., 1937, 
1136—1140, 1140—1145).—XII. l-^-Butenylcydo- 
hexanol (I), b.p. 95—96°/10 mm. [obtained from 
«/dohexanone and CH2:ĆH-[CH2]2-MgBr (II)], is 
dehydrated by H2C20 4 at 125—135° to J -&y-butenyl-
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A1-oyclohexene (III), b.p. 60—62°/10 mm., and by 
P20 s-H 3P 04 at 160° to a mixture of (III) and A9:1°- 
octahydronaphthalene (A., 1929, 76), also obtained 
from irawi-decahydro-fi-naphthol and P20 B-H ,P 04, 
or from <ra?w-A2-decahydronaphthaleno and P20 B. 
With Ac0H-Ac20 -H 2S04, (I) gives cis-decahydro-p- 
naphthol, also obtained from (III) and Ac0H-H2S04. 
That (I) has a Ay-structure is shown by oxidation 
(KMn04) to y-C2/§tbhexanesjwrobutyrOlactóne (IV), 
new m.p. 20—20-5°, new b.p. 130—133°/12 mm. 
(cf. A., 1928, 289). This is also prepared (H2S04) 
from [3-q/dohexylidenepropionic acid (V), new m.p. 
47—48°, obtained from c)/cfohexanealdehyde (VI), 
CH2(C02H)2, and N(CH2-CH2-0H)3. Sircar’s (IV) and
(V) (loc. cit.) are contaminated with one another, and, 
contrary to his statement, p-q/dohexylaerylic acid
(VII) [from (VI), CH2(C02H)2, and CBH 6N] when 
boiled with 40% aq. KOH gives a mixture of (V) 
(54%) and (VII). Boiling H20  hydrolyses (IV) only 
very slightly.

X m . 2-Methyl-l-Av-butenylc!/cZohexanol (A., 1936, 
846) and Ae0H-Ac20 -H 2S04 give a mixture con- 
taining cis-9-methyldecahydro-^-naphthól (VIII), m.p. 
72°, oxidised by HN 03 to cis -1 -mcthylcyclohezane-1 : 2- 
diacetic acid (IX), m.p. 190°. The last when distilled 
with Ba(OH)2 yields cis-8-methyl-2-hydrindanone (X), 
m.p. 39—40°, b.p. 105°/14 mm. (semicarbazone, m.p. 
220°), which is oxidised to 1 -metłiylcycfohexane-1 - 
carboxylic-2-acetic acid. Oxidation of (VIII) by 
Cr03 yields cis-2-keto-9-methyldecahydronaphthalene 
(XI), m.p. 17—18°, b.p. 122—123°/14 mm. (semi­
carbazone, m.p. 210—212°). The structure of (XI) 
and of the c£s-3-keto-9-methyl (i.e., 2-keto-10-methyl) 
iśomeride (XII) (this vol., 197) is established by their 
common oxidation to (IX). Both (XI) and (XII) 
similarly belong to the same stereochemical series, 
regarded as cis. The mixture from which (VIII) is 
removed is oxidised to (XI). Oxidation of the impure 
alcohol with HN03 gives (IX), with a C11-acid, m.p. 
164° (cf. A., 1936, 846), probably trans-\-methylcyc\o- 
hexane-1 : 2-diacetic acid. Clemmensen reduction of 
(XI) gives c is - 9 - me thyldecałiydroriajih (ha.lenc (XIII), 
m.p. —22°, b.p. 79°/ll mm., and dehydration of
(VIII) cis - Q-?nelhyloda hydronaphthalene (XIV), b.p.
78—80°/12 mm. which on oxidation gives (IX), and 
thus contains the A2-form. The evidence for the 
cis-configuration of the above series lies in the physical 
properties of (XIII), (XI), cis-8-methylliydrindanone, 
m.p. 10—14°, b.p. 56°/10-5 mm. [obtained by Clem­
mensen reduction of (X)], and (XIV), which all have 
high d and n, and normal [ii], and in the parallel 
formation of a cis-compound from (I). The methyl- 
octahydronaphthalenes obtained (A., 1936, 846) by 
direct cyclisation of methylbutenylcyctohexanols are 
mixtures of isomerides, perhaps containing trans-9- 
methyl-Ai ' 10-octahydronaphthale?ie. 2 : 6-Dimethyl-Ay- 
butenylcyo\ohexanol, b.p. 100—105°/10 mm. [ob­
tained from 2 : 6-dimethylcycZohexanone (A., 1931, 
1303) and (II)], is dehydrated (P20 B-H 3P 0 4) to 
Ał-1 : 10(= 4 : 9)-dimethyloctahydronaphthalene, b.p. 
86—90°/10 mm., which is hydrogenated to 
1 ; 10(= 4 : Q)-diinethyldecahydronaphthalene, b.p. 84— 
85°/10 mm. (of which the physical properties show that 
it is mainly cis), which with A1C13 is converted into the 
trans-/om, b.p. 76—78°/10 mm. E. W. W.

Reaction between formaldehyde and naphthols.
A. Ca stig lio n i (Gazzetta, 1937, 67, 324—326).—The
product from CH20  and a-C10H /O H  in conc. HC1 is 
regarded as di-(tt.-hydroxynaphthyl)carbinol, and that 
from p-C10H7'OH (cf. A., 1935, 877) as iso-1 : 2 : 7 : 8- 
dibenzoxanthen (cf. A., 1934, 779). E. W. W.

Synthesis of ethers of eugenol and isoeugenol. 
S. I shtkawa and M. Matstjhashi (Sci. Rep. Tokyo 
Bunrika Daigaku, 1937, 3, A, 165—172).—Eugenol 
(3-phenylethyl ether, b.p. 192—196°/5 mm., m.p. 29°, 
obtained in 37% yield from eugenol (I) and 
CH2Ph-CH2Cl with KOH in EtOH or K2C03 in COMe2, 
is converted by KOH-EtOH at 100° into styrene and 
isoeugenol (II). iso Eugenol $-pheivylethyl ether, b.p. 
210—212°/6 mm., is obtained from (II), CH2IJh-CH2Cl, 
and KOH-EtOH. Eugenol y-plienylpropyl ether, b.p. 
200—205°/4 mm., from (I), CH2Ph-CH2-CH2Cl, and 
KOH-EtOH, is isomerised by alkali to isoeugenol 
y-phenylpropyl ether, b.p. 200—204°/3 mm., which 
gives MeCHO when ozonised. (I), CHPh;CH-CH2C1, 
and KOH-EtOH give o-cinnamylisoeugenol, b.p.
200—207°/3 mm. (phenylurethane, m.p. 149°), ozon­
ised to PhCHO and MeCHO. H. W.

Oxidation of phenols by means of hydrogen 
peroxide in presence of inorganic catalysts.
B. C. K ar  (J. Indian Chem. Soc., 1937, 14, 291— 
319).—The kinetics of the oxidation by means of 
H20 2 in presence of tungstic acid sol (I) of ąuinol, 
pyrogallol, guaiacol, and a mixture of ^-C6H4(NH2)2 
and a-CjgH/OH have been studied, the temp., pn, and 
concns. of H20 2, sol, and substrate being varied. 
In some cases molybdic and vanadio acid sols have 
also been studied. The oxidation of pyrocatechol, 
p-cresol, tyrosine, and tryptophan by H20 2 in 
presence of (I) has also been studied. The results 
are compared with those obtained with H20 2 in 
presence of peroxidases (cf. lit.). All phenolic 
substances can be oxidised by H20 2 in presence of 
one of the above-mentioned sols, C02 being produced 
when high concns. of H20 2 and sol are used. KCN 
and HgCl2 (strong poisons for peroxidases), heat, and 
ultra-violet light have little effect on the actm ty 
of the sols. At Iow [H ,02] the products obtained 
in the presence of sol are the same as those obtained 
in presence of peroxidase. Tincture of guaiacum 
gives a blue colour also with H20 2 in presence of 
sols. The optimum pa and temp. coeff. of the oxid- 
ation in presence of peroxidase and of sol are not 
the same. No NH3 is evolved in the oxidation of 
tjTOsine in presence of sol with Iow [H20 2], but only 
when excess of H20 2 is used. Phenylalanine is not 
oxidised in presence of sol. A mechanism for the 
oxidation of phenols by H20 2 in presence of the sols, 
involving the formation of per-acids, is proposed and 
discussed. The mechanism is not the same as that 
for oxidation in presence of peroxidase. H. G. M.

p-Asarone. B. S. R ao and K. Subramaniam 
(J.C.S., 1937, 1338—1340).—P- (I), b.p. 162—163°/12 
mm., and a-asarone (II), m.p. 62—63°, b.p. 167— 
168°/12 mm., are cis-trans isomerides. Both are 
polymerised by HC1 with development of a blue 
colour. KOH at 200—220° converts (I) into (II). 
Short treatment of (I) with Se02 in hot EtOH gives
(II), but longer treatment gives a complex mixture
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including 2 : 5-dimethoxypropenylbenzene (picrate, 
m.p. 87°; nitrosite., m.p. 118°). Reduction of (I) 
by Na-EtOH gives 1 : 2 : 4 : 5-C6H2Pr“(OMe)3. Br 
and (I) in CS2-E t20  at —20° give mainly a liąuid 
dibromide with a" little asarone dibromide, m.p. 
82—83°, both converted by Cu in C6H 6 into diasarone 
monobromide, m.p. 122°. HNO., converts (I) and
(II) into asarone ^-nitrosite. Hg(OAc), and (I) 
give a-2 : 4 : 5-trimetdioxyphenylpropane-v$-diol, an oil, 
whereas (II) gives an oily isomcride; both glycols 
are converted into a substance, C24H320 8, m.p. 204— 
205°, by distillation at 4 mm. or by treatment with 
A c20  at <40°. R. S. C.

S y n th e s is  o f 6 : 7 - m e th y le n e d io x y - l  : 4 -d i-  
m e th y lp h e n a n th r e n e  a n d  of c e r t a in  s u b s t i tu te d  
9  : 1U - d im e th y l  - 1 :  2  : 5  : 6  -  d ib e n z a n th ra c e n e s .
R. B. A k in  and M. T. B ogert  (J. Amer. Chem. Soc., 
1937, 5 9 , 1564—1567).—1 :4  : 2-C6H3Me2-CH2-C02K 
and 6-nitropiperonal (I) in Ac20  at 105—110° give
2-nitroA : 5-methylenedioxy-a--p-xylylcinnamic acid, 
m.p. 209-4—209-9° (Me ester, m.p. 157-5—158°), 
reduced (FeS04-NH3) to the NIh-acid, m.p. 216— 
217°, which yields (Pschorr) 6 :7 -methylenedioxy- 
1 : ‘i-dimethjlphenanthrene-\Q-carboxylic acid, m.p. 
221—222°, converted by basie Cu carbonate (less 
welł by Cu) in ąuinaldine into 6 : 7-methylenediozy- 
1 : 4-dimathylphenanthrene, m.p. 166-5—167° (picrate, 
m.p. 155—158°, dissociates in solvents). Attempts 
to open the CH20 2 ring of this ether failed. 2 :5- 
Di(cyanomcthyl)-'p-xylene (prep. from the dichloride 
by NaCN in aq. EtOH), m.p. 157-8—158-3°, affords 
)~>-xylylene-2: 5-diacetic acid (II), m.p. 254—255° 
(Me2 ester, m.p. 61°), and thence (condensation 
with o-NO2-C0H4-CHO, reduction, and Pschorr re­
action) di-o-nitrobenzylidene--p-xylylene-2 : 5-diacetic 
acid, m.p. 330° (decomp. from 290°), the corresponding 
(NH2)2-acid, decomp. 293—296° (softens at 285°), 
and 9 : 10-dimethyl-l : 2 : 5 : G-dibenzanihraceneA : 8- 
dicarbozylic acid, m.p. >350° (sinters at 335°), 
decarboxylated by Cu in ąuinaldine to 9 : 10-di- 
methyl-1 : 2 : 5 : 6-dibenzanthracene, m.p. 203—204°. 
Similar reactions, starting from (I) and (II), lead 
to di-(2' - nitro - 4 ':  5' - methylenedioxybenzylidene) - p- 
xylylene-2 : 5-diacetic acid, darkens at >300° (Na2 
salt), the corresponding (NH2)2-acid, m.p. 350° 
(sinters and darkens at 295°; Ac„ derivative, m.p. 
>350°, darkens at >300°), 9 : 10-dimethyl-l : 2 : 5 : 6- 
di-(3' : 4t’-methylenedioxybe?iz)anthracene-4: : 8-dicarb- 
oxylic acid (III), darkens at >300°, m.p. >350°, and

9 : 10-dimclhyl-l: 2 : 5 : 6-di-(3' : 4 '-mathylenedioxybc.nz)- 
anthracene, m.p. 279—281° (sinters at 261—266°), 
the CH20 2 rings of which could not be opened by 
AlBr3. M.p. are corr. R. S. C.

R e a c t io n s  of s o d im n  m o n o -  a n d  d i - s u lp h id e s  
w i th  l - c h lo r o - 2 - n i t r o - ,  2 - c h lo r o - l - n i t r o - ,  a n d

l - c h lo r o - 4 - n i t r o - n a p h th a le n e .  H. H. Hodgson 
and E. Leigh (J.C.S., 1937, 1352—1353).—1 :2-, 
m.p. 80-5—81°, 2:1- ,  m.p. 99—100°, and 1:4-  
C10H6Cl-NO2, m.p. 87—87-5° (2 mols.), and Na2S2 
(1 mol.) in hot EtOH give 1:13, 1 :12, and 1 : 12 
mixtures, respectively, of dinitrodinaphthyl mono- 
and di-sulphides; in C6H 0 the latter are almost the 
sole products; with Na2S in EtOH the proportions 
are 1 :1-2, 1 :0-8, and 1 : 1-5, respectively, the di- 
sulphide being formed from the thiol which is the 
initial product. The Na salts of the thiols and 
CIOH cCl-NO„ give 1 : V-dinilro-2 : 2'-, m.p. 203— 
204°, 2 :2'-, .m.p. 204—205°, and 4 : 4 '-dinitro- 
1 : 1'-dinaphthyl sulphide, m.p. 239—240°, 4:4 ' -  
and 2 : 2'-Dinitro-\ : 1'- and 1 : V-dinitro-2 : 2'-di- 
naplithyl disulphide melt at 188—189°, 176—177°, 
and 188—190°, respectively. R. S. C.

I s o m e r i s a t io n  of m e th y le n e c y c io h e x a n e  o x id e  
to  h e x a h y d r o b e n z a ld e h y d e  a n d  d e a m in a t io n  of 
th e  c o r r e s p o n d in g  a m in o -a lc o h o l  to  c i /c lo h e p ta n -  
o n e . M. T if f e n e a u , P. W eill, and B. T c h o u b a r  
(Compt. rend., 1937, 2 0 5 , 54—56).—Methylene- 
c?/c/ohexane (cf. A., 1906, i, 563) with Bz02H affords 
epoxymethylcyc\óhexane (I), b.p. 103—104°, which is 
isomerised by ZnCl2 at 100° to hexahydrobenzalde- 
hyde. When (I) is heated with excess of conc. aq. 
NH3 iii a sealed tube it affords l-hydroxy-\-cja\o- 
hexylmethylamine, b.p. 106°/16 mm. (hydrochloride, 
m.p. 205°), which with NaN02 in dii. AcOH at room 
temp. gives c?/c/oheptanone after a semipinacolin 
change and a rupture of the ring (cf. this vol., 241; 
A., 1935, 1240; 1920, i, 2; 1913, i, 181).

J. L. D. .
A d d it io n  of h y d r a c id s  to  th e  e p o x id e s ,  a n d  

h y p o h a lo g e n o u s  a c id s  to  t h e  e th y le n ic  d e r iv -  
a t iv e s ,  m e th y le n e c i/c lo h e x a n e ,  a n d  m e th y lc i/c fo -  
h e x e n e  a n d  t h e i r  e p o x id e s .  M. T it t e n e a u , P. 
W e il l , and B. T ciiotibak (Compt. rend., 1937, 205 , 
144—146; cf. A., 1932, 394; 1923, i, 8; 1906, i, 
228).—Methylenec?/c/ohexane adds HOC1 to give 
1 -chloro-l-hydroxymeth,ylayclohexane (I), m.p. 75° (in 
which Cl is linkcd to the morę substituted C), which 
is converted by aq. KOH mto the epoxide (II), b.p. 
42°/15 mm., and by MgEtBr into C8H 11,CHO. (II) 
reacts with dry HC1 in cold E t20  to give (I). 1- 
Methyl-1 : 2-epoxyc?/c7ohexane with dry HC1 in cold 
Et20  and 1-methyl-A1-c«/cfohexene with HOC1 afford 
cis- and źran.s-2-chloro-l-methylc7/cZohexanol (III) 
(in which Cl is linked to the less substituted C) 
respectively. Removal of Cl with Mg from the cis- 
form gives rise mainly to 2-methylcł/c/ohcxanone and 
a little acctylcyc/opontane, which is the sole product 
obtained in a similar reaction with the trans-iorm 
(cf. A., 1934, 1098). J. L. D.

P r e p a r a t i o n  o f 5 - b ro m o - 2 - m e th o x y b e n z y l  
a lc o h o l a n d  5 -b ro m o - 2 - m e th o x y b e n z a ld e h y d e .
R. Q u elet  and M. P aty  (Compt. rend., 1937, 20 5 , 
146—148; cf. this vol., 146).—^-C6H4Br-OMe with 
CH20, dry HC1, and ZnCl2 affords 5-bromo-2-methoxv- 
benzj'1 chloride (I), converted by boiling aq. K2C03 
into 5-bromo-2-methoxybenzyl alcohol (II), m.p. 72 
(phenylurethane, m.p. 121-5°). (I) with boiling ŃaOAc 
affords 5-bromo-2-methoxybenzyl acetate, m.p; 64°, con- 
verted by boiling aq. EtOH-KOH into (II). (I)
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when boiled with Cu(N03)2 and AcOH [or when 
boiled with aq. EtOH-(CH2)0N4] affords 5-bromo-2- 
metlioxybenzaldehyde, m.p. 114-5° (semicarbazone, 
m.p. 244—245°), and a little 5-bromo-2-methoxy- 
benzoic acid. J . L. D.

Hydrocarbons, halogen derivatives, ethers, 
and esters derived from tetrahydroionol. J-
ELandel (Compt. rend., 1937, 205 , 63—65; cf. tliis 
vol., 108).—P-Ionone (1 mol.) absorbs 2 H (Ni) 
under pressure at room tem p.; at 50° 4—6 H ia 
absorbed and at 230—240° reduction is complete to 
tetrahydroionol (I), also obtained from a-ionone. 
At 290° (I) loses H20  and is then further hydrogenated 
to 1 : 3 : B-trimethyl-2-butylcyclohexane (tetrahydro- 
ionane), b.p. 95—96°/14 mm. (I) with NaHS04 
affords dihydroionane, b.p. 98-5°/16-5 mm., and with 
dry HC1 at 100°, or with HBr, or with I-red P  it 
affords the corresponding Cl-, b.p. 128—128-5°/17 
mm., Br-, b.p. 138-5—139°/16 mm., and I-, b.p. 
151-5—152°/14 mm., -derivatives, respectively. The 
Na derivative of (I) with the appropriate alkyl iodidc 
affords the Me, b.p. 118°/13-5 mm., Et, b.p. 123-5°/13 
mm., and P rfl, b.p. 131—132°/15 mm., ethers, re- 
spectively. (I) with trioxymethylene and dry HC1 
gives the chloromethyl derivative, b.p. 150—151°/15 
mm., converted by MgEtBr and MgPr^Br into the 
P r“, b.p. 133—134°/14 mm. and Bu&, b.p. 142— 
143°/15 mm., etliers, respectively. (I) with HC02H - 
A c20  gives the formate, b.p. 134—134-5°/15 mm., 
with 0-C6H4(C0)20-C5H 5N the II phthalate, m.p. 
79° (allophanate, m.p. 164°), with AcCl, PrCl, and 
BzCl, the acetate, b.p. 141-5—-142°/15-5 mm. (cf. 
A., 1916, i, 16), propionate, b.p. 151-5—152°/15-5 mm., 
and benzoate, b.p. 210-5—211°/13 mm., respectively.

J . L. D.
Reducing and condensing action of alkali 

benzyloxides on ketones, aldehydes, and ap-un- 
saturated alcohols. P. M astagli (Compt. rend., 
1937, 204 , 1656—1658; cf. this vol., 102).—Michler’s 
ketone with n-CH2P1i-OK at 210° affords the hydrol, 
CH2Ph*0H being oxidised to BzOH. COPhMe under 
similar conditions affords ay-diphenylpropanol (S0%), 
b.p. 194°/15 mm. (allophanate, m.p. 99°), and a.y-di- 
phenyl-$-benzyl-n-propyl alcohol (20%), b.p. 254— 
255°/15 mm., oxidised (Cr03) to the corresponding 
ketones. Similarly, p-C6H4Me’COMe affords y-phenyl- 
a-p-tolylpropyl alcohol, b.p. 200°/13 mm. {allophanate, 
m.p. 111°). p-C10H2*COMe similarly affords y-phenyl-
a.-2-naphthylpropijl alcohol, m.p. 63°, oxidised by Cr03 
to the corresponding ketone, m.p. 93° and by HN03 
to p-C10H 7-CO2H. Cinnamyl alcohol similarly affords 
y-phcnyl-$-benzyl-\\-propyl alcohol, b.p. 202°/15 mm. 
(iallophanate, m.p. 140°), oxidised to [i-phenyl-y.- 
benzylpropionic acid, m.p. 89°. a-Butyl-, -amyl-, and 
-hexyl-cinnamaldehydes with N-CH2Ph*ONa (the K 
derivative causes reduction) at 100° afford a-butyl-, 
-amyl-, b.p. 162°/12 mm. (allophanate, m.p. 160°), and 
-hexyl-cinnamyl alcohol, respectively. Manystraight- 
chain aldehydes similarly afford two produets, ono 
obtained as a result of an aldol condensation and the 
other by the introduction of CH2Ph into the aldehyde. 
Thus Pr°CH0 gives fi-ethylhexanol, b.p. 85°/16 mm. 
(allophanate, m.p. 125°), and $-benzyl-i\-butyl alcohol,
b.p. 134°/15 mm. (allophanate, m.p. 134°); hexalde-

hyde gives fi-butyloctanol, b.p. 132°/15 mm. (allophan­
ate, m.p. 119°), and $-benzyl-n-hexyl alcohol, b.p. 155°/ 
15 mm. (allophanate, m.p. 144°); octaldehyde gives 
$-hexyldecyl, b.p. 177°/15 mm. (allophanate, m.p. 90°), 
and $-be?izyl-n-octyl alcohol, b.p. 176°/15 mm. (allo- 
phanate, m.p. 124°); nonaldehyde gives %-hcplyl- 
undecyl, b.p. 198°/15 mm. (allophanate, m.p. 80°), and 
$-benzyl-n-nonyl alcohol, b.p. 186°/15 mm. (allophan­
ate, m.p. 115°); decaldehyde gives $-octyldodecyl, 
b.p. 215°/15 mm. (allophanate, m.p. 69°), and {i-benzyl- 
n -decyl alcohol, b.p. 200°/15 mm. (allophanate, m.p. 
117°); undecaldehyde gives $-nonyltridecyl, b.p. 
235°/15 mm. (allophanate, m.p. 80°), and fi-benzyl-n- 
undecyl alcohol, b.p. 207°/14 mm. (allophanate, m.p. 
97°); dodecaldehyde gives $-decyltetradecyl, b.p. 
250°/15 mm. (allophanate, m.p. 72°), and pi-benzyl-n- 
dodecyl alcohol, b.p. 221°/15 mm. (allophanate, m.p. 
109°); A‘-undecenaldehyde gives $-nonenetridecenyl, 
b.p. 235°/15 mm. (allophanate, m.p. 75°), and ^-benzyl- 
n-undecenyl alcohol, b.p. 211°/15 mm. (allophanate, 
m.p. 109°). J. L. D.

Addition of hypochlorous acid to phenylbuta- 
diene and isomerisation of the corresponding 
epoxide to phenylcrotonaldehyde. D. Abeagam  
and Y. Dettx (Compt. rend., 1937, 205 , 285—286; 
cf. this vol., 225).—Phenylbutadiene (I), obtained 
from CHPhiCH-CHO and MgMeBr or CHMelCH-CHO 
and MgPhBr, with cold aq. H0C1 affords the chloro- 
hydrin of phenyMnyl glycol, converted by E10H in 
E t20  into the epoxide (II) (cf. A., 1930, 769), the 
structure of which is indicated by its reduction (H2-  
Raney Ni) to a-phenyl-w-butyl alcohol, dehydrogen- 
ated (Cu at 280—300°) to C0PhPr“. (II) a t 250° 
and 16 mm. affords CHMeiCPh-CHO (cf. this vol., 
246). J. L. D.

Action of magnesium ethyl bromide and of 
magnesium bromide on pB-dimethylstyrene 
oxide. M. P octxvas and (Mlle.) B. T c iio u b a r  
(Compt. rend., 1937, 205 , 287—288; cf. A., 1932, 
392; 1921, i, 7S8).—pp-Dimethylstyrene oxide (I) 
with MgBr2,Et„0 at <100° affords mainly (90%) 
CPhMe2-CHO (II) and a little (10%) p-phonylbutan- 
y-one (III). Interaction of (I) with MgEtBr affords 
a mixture of approx. equal amounts of a-phenyl-pp- 
dimethyl-n-butyl alcohol and y-phenyl-P-methyl-?J- 
pentan-p-ol, oxidised (Cr03) to PhCHÓ, BzOH, and 
COPhEt but no COPhMe, which is obtained by 
oxidising a mixture of the alcohols obtained syn- 
thetically from (II) and (III) with MgEtBr. Thus, 
the rate of isomerisation of (I) by MgBr2 is much slower 
than its rate of reaction with MgEtBr. J. L. D.

Stereochemical structure. VIII. Stereochem- 
ical relationship of the a- and the p-forms of 
substituted hydrobenzoins. (a) Ethylhydro- 
benzoin (a-form). R . R oger  (J.C.S., 1937, 1048— 
1051).—Attempted reduction of the stereoisomeric 
compounds of formuła OH-CHPh-CPhEt-OH to 
CH2Ph-CPhEt-OH was not successful; mild agents 
were without action, and H I caused dehydration, as 
did HN 03 in the attempt to obtain COPh*CPhEt-OH. 
Other oxidising agents are unsatisfactory, but when 
the glycol is dissolved in MgEtl and PhĆHO in C„He 
is added, the r-ethylhydrobenzoin (a-form) gives 
r-ethylbenzoin, and Z)(+ )-ethylhydrobenzoin (a-form)
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H,C

H,
OH

Me | 
CH/ \

c h , c:!H,

(I) gives (Ą-)-ethylbenzoin (II), m.p. 71°, Mmw +252-7° 
in EtOH, -182-4° in CS2, [a]f?9I -155-5° in CS2 (cf. 
this vol., 104). If  no inversion of the mandelyl 

complex occurs during the coiwersion 
H Ę t of D(—)-mandelic acid. (HI) into (I),

Ph-y----- ę-Ph or during the dissolution of (I) in
OH OH MgEtl, (I) has the annexed struc-
(_ )  (-J-) ture. Although (H) is the optical

antipode of the (—)-ethylbenzoin 
from ( +  )-a-hydroxy-a-phenyl-»-butyric acid (IV) 
(loc. cit.), it is not possible to connect the configurations 
of (III) and (IV). E. W. W.

Manufacture of feri.-alkylaryloxyalkanols.—
See B., 1937, 760.

Sterol group. XXXIII. Constitution of the 
isomeric ethers of cholesterol. J. H. B e n y o n ,
I. M. H e il b r o n , and E. S. Spr in g  (J.C .S ., 1937,1459— 
1461; cf. this vol., 190, 344).—Cholesteryl |)-toluene- 
sulphonate and KOAc in 50% COMe2 give i-chole- 
steryl acetate and thence i-cholesterol (I) in good 

yield; this with HCl-AcOH 
gives cholesteryl chloride, with 
Br-Et20  gives tribromochole- 
stane, and with K  and Mel in 
C6H 6 gives cholesterol Me “ i-so 
ether. The relation of the d- 
ethers to (I) is thus proved. X- 
Ray examination proves the OH 

of (I) to be in position 3 and (I) is considered to 
contain the grouping shown. R. S. C.

Molecular rearrangements in the sterols. II. 
Constitution of the isom eric ethers of chole­
sterol. E. G. F ord  and E. S. W a llis  (J. Amer.
Chem. Soc., 1937, 59 , 1415—1416; cf. this vol., 99).— 
The so-called cis-cholesteryl ethers are i-cholesteryl 
ethers, probably formed by mol. rearrangement, sińce 
the K salt of i-cholesterol with Mel in C6H 6 gives a 
Me ether, m.p. 78—78-5°, [a]g> +54° in CHC13, 
identical with “ cts-cholesteryl Me ether.” ąpiChole- 
sterol gives a Me ether, m.p. 88—89°, [a]?,0 -46-3° in 
CHClj. R. S. C.

Cholesterol derivatives. Y. U r u s h ib a r a , T. 
An d o , H. Ar a k i, and A. Ozawa (Buli. Chem. Soc. 
Japan, 1937, 12, 353—355).—Cholestenone with 
MgPhBr and a-C10H7*MgBr yields respectively
3-phenyl-, m.p. 174—175°, [«]|? -133° in CHC13, and
3-a-naphthyl-cholestadiene, m.p. 131—133°, Md 
-49-7° in CHC13 (picrate, m.p. 161—163°). The 
intermediate OH-compound, unlike 7-hydroxy-7- 
phenylcholesterol (cf. Weinhouse and Kharasch, "this 
vol., 192), could not be isolated. A li m.p. are corr.

F. R. G.
A'-Ray investigations of additive compounds 

of cholesterol. F. K lo tze r  (Z. Krist., 1937, 95, 
338—367).—Unlike ergosterol, cholesterol (I) forms 
loose additive compounds with EtOH, MeOH, 
Cy35N, C6H b, and H20, which give distinctive powder 
diagrams. The monohydrate of (I) could be obtained 
in three forms when recryst. from E t0 H -E t20  solu­
tion. The normal form had a 12-82, c 12-25 a ., 16 
mols. in unit celi. The structure of the other forms 
is discussed. From MeOH—E t20  solution the com- 
pound, C27H45-OH,0-5MeOH, was obtained as triclinic

crystals (a 6-24, c 12-27 a ., 4 mols. in unit celi; space- 
group C\ or Ci). Single crystals of (I) obtained from 
a melt had a 10-5, c 14-2 a . ; 8 mols. in unit celi; 
space-group C'1 or C(. Contrary to the results of 
Bernal, who may have examined an additive com- 
pound (cf. A., 1932, 327, 658), the lattice of (I) is 
similar to that of ergosterol. H. J. E.

Activation of cholesterol and cholesterilene.— 
See A., III, 364.

Sterols. XVI. Lanasterol and agnosterol. 
R. E. Ma r k e r , E. L. W it t l e , and L. W . Mix o n  
(J. Amer. Chem. Soc., 1937, 5 9 , 1368—1373; cf. 
this vol., 424).—Lanosteryl acetate is reduced 
(Pt02) to a-dihydro-, m.p. 119°, isomerised by HC1 
in CHC13 to $-dihydro-lanosteryl acetate, m.p. 149°. 
These two when hydrolysed give the dihydrólano- 
sterols (a-, m.p. 148°, (3-, m.p. 162°), oxidised by Cu 
(250° and 2 mm. pressure) to the -stenones (a-, m.p. 
122°, (3-, m.p. 149°; 2 : i-dinitro-phenylhydmzcyiics,
a-, m.p. 213°, |3-, m.p. 230°); the ketones when 
reduced (Na +  Pr^OH) yield the original sterols, 
which are therefore not epimeric. Lanosterol (I) 
and a-dihydrolanosterol (II) are dehydrogenated by 
Pt-black to the corresponding ketones (with no 
naphthol or PhOH), indicating the presence of an 
angular Me group. The acetates of (I) and (II) on 
vigorous oxidation (Cr03) yield the same acid, 
C25H490 2, m.p. 81° (Me ester, m.p. 67°), whilst that 
of (II) on mild oxidation (Cr03) affords a mixture 
of a-, m.p. 150°, and S- (also produced on boiling 
a- with Ac20) -ketodihydrolanosteryl acetate, m.p. 
152°, both hydrolysed to the same ketodihydro- 
lanosterol, m.p. 134°, which with Ac20  yields the P- 
acetate, and is reduced by Na +  Pr3OH to a hydroxy- 
dihydrolanosterol, m.p. 165°. Ac20  converts this 
into a mixture of its acetate, m.p. 130°, and (removing 
one OH group) dihydroagnosteryl acetate, m.p. 169°, 
identical with that prepared from natural agnosterol.

A. Li .
Subsidiary sterols from yeast. V. Zymo- 

sterol and ascosterol. H . W ie l a n d  and Y. K a n a - 
oka [with, in part, W . E. B achmann] (Annalen, 
1937, 5 3 0 , 146—151; cf. this vol., 243).—Zymosterol 
(improyed isolation), m.p. 126° (cloudy), 138° (elear) 
[formate, m.p. 75—76°; acetate, m.p. 105—106°; 
benzoate dibromide, m.p. 156—162° (decomp.); acetate 
dibromide, m.p. 176° (decomp.)], is shown to be 
C27H13-OH; the / / 2-derivative, m.p. 120—121°, 
Md +28-7° in CHC13, with BzÓ2H  gives an oxide, 
m.p. 120° (decomp.). Ascosterol, m.p. 146—147°, 
Md +45-1° in CHC13 (benzoate, m.p. 135—136°, 
Mn +41-1°; acetate, m.p. 152—153°, [a]£ +21-5° 
in CHC13), is shown to be C27H43‘OH; it gives a 
i?2-derivative, m.p. 130—131° (acetate, m.p. 106— 
107°), which gives Liebermann’s reaction and is 
yellow in C(N02)4. B o th  these sterols thus contain 
two ethylenic linkings. R. S. C.

Preparation of a homologue of epicoprosterol 
in the ergosterol series. F. W e t t e r  and K. 
Dimroth (Ber., 1937, 7 0 , [5], 1665—1672).— 
Ergosteryl acetate-maleic anliydride is converted by 
gentle hydrolysis with NaOEt-EtOH at 50—60° 
into ergosterol-maleic acid, m.p. 120° (decomp.), [a]j£ 
—46-3° in MeOH (Me2 ester, m.p. 72°), which when
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heated rapidly to 120° and then slowly to 180° 
gives ergosterol-maleic anhydride, m.p. 202° (yield 
80%), oxidised to ergosterone-maleic acid, m.p. 188°, 
■whicli passes into ergoster-5-one-maleic anhydride. 
This at 220°/0-0005 mm. affords ergosterone (I), 
m.p. 132°, [a]™ —0-52° in CHCł3 (cf. Oppenauer, 
this vol., 250) (semicarbazone, m.p. 251°), and an 
aP-unsaturated hełmie, m.p. 183°. The mother- 
liąuors from (I) yield isoergoslerone (II), C28H420, 
m.p. 110° (semicarbazone, m.p. 236°), which has a very 
marked tendenćy towards enolisation. (I) is iso- 
merised to (II) by boiling HCl-MeOH. Hydrogen- 
ation of (I) proceeds similarly to that of cholestenone. 
In  presence of Pd-black and EtOAc it absorbs 2 H2 
with formation of a non-cryst. product (II) (semi­
carbazone, C29H49ON3, m.p. 238—239°), further hydro- 
genated (Pt-black in EtOAc) to a compound, C28H480, 
m.p. 162° (acetate, m.p. 80°). Hydrogenation (P t02 
in AcOH) of (II) followed by hydrolysis of the product 
and treatment of it with digitonin gives a ppt. from 
which ircms-ergostanol is isolated, leaving a non- 
precipitable substance, C28H 50O, m.p. 139—140°, 
Md1 +24-8° in CHC13 (acetate, m.p. 99°), believed to 
be a homologue of e/ncoprosterol. H. W.

Introduction of double linkings into bile acids 
and sterols. II. Production of cholestadienol.
E. D a n e  and Y. W ang  (Z. physiol. Chem., 1937, 
2 4 8 , I—III ;  cf. this vol., 61).—The dibromide (I) 
of cholesterol (II) when boiled with C5H 5N yields 
chiefly (II), but when AgN03 is added at room 
temp. to (I) in C5H 5N impure cholestadienol (probably 
A4:6), m.p. 115—121° (digitonide, m.p. 207—224°; 
dinitrobenzoate, m.p. 194°), is obtained. W. McC.

a- and p-CEstradiol. A. B u te n a n d t and C. 
Goekgens (Z. physiol. Chem., 1937, 248, 129— 
141; cf. Whitman et al., this vol., 289).—Fractional 
crystallisation from EtOH of the 95 : 5 mixture of 
cestradiols obtained by reduction of cestrone with 
Ni-H2 yields a-cestradiol (I), m.p. 175—176°, [a]},8 
+78° in EtOH [3-J/e ether, m.p. 97—98°; 3-benzoate
(II), m.p. 192—193°; 3 : 17 -dibenzoate, m.p. 168— 
169°; 3 : 17 -diacetate, m.p. 125—126°], and (3-
oestradiol (III), m.p. 216—218°, [a]“  +56-7° in EtOH 
[3-Me ether, m.p. 109—110°, 3-benzoate (IV), m.p. 
150—151°, 3 : 17-diacetate, m.p. 139—140°]. (II) 
and (IV) in AcOH with Cr03 at appros. 20° give 
cestrone benzoate. (I) is pptd. by digitonin, but (III) 
is not. 1 g. of (I) contains 20 X 10®, 1 g. of (III) 0-6—
0-8 X 10®, and 1 g. of (II) 13— 15 X 106 mouse 
units. (I), which probably has the same configur- 
ation as has natural testosterone, differs from (III) 
only in the configuration of the groups attached to 
C(17). W. McC.

Steroids and related compounds. I. Iso- 
meric cholestenediols. V. A. P etkow  (J.C.S., 
1937, 1077—1081).—Attempts to prepare A4:S-
cholestadien-3-ol (I) from A4-cholestene-3 : 6-diol, or 
by dehalogenation of cholesteryl ester dibromides, 
are unsuccessfid. Cholestane-3 : 5 : 6-triol diacetate 
(improved prep.) with H5S04 in Ac20 , followed by 
BzCl in C5H 5N, gives 3 : ft-dwenzoyloccy-ćć-cholestene, 
m.p. 163-5—164-5—182°, which is stable up to 
about 290°/5 mm., and then resinifies. The diacetate 
distils unchanged. Cholesteryl benzoate with H20 2-

AcOH gives 5-hydroxy-3-benzoyloxy-Ę>-acetoxycholestane, 
m.p. 162-5—163-5°, [oc]D —23-8° (all rotations in 
CHC13), which with H2S04 in AcOH yields Z-benzoyl- 
oxy-Q-acetoxy-\i-chólestene, m.p. 138-5°; this de- 
composes above 280°/5 mm., but evolves BzOH, 
and does not give (I). Cholesteryl Me ether with 
H20 2-Ac0H forms a product hydrolysed to 5 :6-  
dihyaroxy-3-methoxycholestane, m.p. 154°, [<x]D —4-8° 
(6-benzoyloxy-compound, m.p. 96-5—97-5°, [a]D 
—33-1°), of which the 6-ĆL4c-compound, m.p. 118-5— 
119-5°, [a]D -30-1°, is dehydrated by H2S04 in Ac20  
to 6-acetoxy-S-methoxy-Ai-cholestene, m.p. 121-5—
122-5°, [a]D -)-166-6°; this again distils unchanged. 
Cholesteryl acetate dibromide is dehalogenated by 
KOAc in abs. EtOH to cholesteryl acetate and cis-4- 
hydroxy-3-acetoxy-A6-cholestene, m.p. 176—177°, [a]D 
—84-4° [acetylated to cis-3 : 4-diacetoxy-A5-cholestene
(II), and hydrolysed to cis-A5-cholestene-3 : 4-diol
(III)], and by AgN03-C5H 5N to a product acetylated
to (II). “ Monobromocholesteryl bromide ” is 5:5 ' -
dibromo-3 : 3'-dibenzoyloxy-Q : 6'-iiicholestanyl, which is 
dehalogenated (AgN03-C5H 5N) to (III). Cholesteryl 
benzoate dibromide with KOAc-EtOH or AgN03-  
C5H 5N gives (II). E. W. W.

Sterol (" sapogenol ” ) from Shoyu oil. I.
T. Kaz,UNO (J. Biochem. Japan, 1937, 2 5 , 251— 
259).—The unsaponifiable fraction of the oil yields 
sapogenol, CjoH^Oa, m.p. 258°, [a]”  +93-06° in CHC13 
[triacetate (I), m.p. 178—179°; tribenzoate, m.p. 
184—186°; brornotriacetate (II), decomp. 194°, which 
with AcOH-Zn gives an isomeride (III), m.p. 204°; 
jBr-derivative, decomp. 310°, which on acetylation 
gives only (III) and is produced by hydrolj'sis of
(II) or (III)]. Oxidation (Cr03) of (I) under varying 
conditions yields a product, C30H45O4Ac3l m.p. 265— 
266°, a diketone, C29H440 2, m.p. 250—251° (dioxime, 
m.p. 265—267°) [reduced (Clemmensen) to C29H48, 
m.p. 160°], and a monocarboxylic acid, C30H44O4, 
m.p. 213° (Me ester, m.p. 174°). F. O. H.

Configuration of olivil and isoolivil. B. L.
Y anzetti and P. D reyfuss (Atti R. Accad. Lincei, 
1937, [vi], 2 5 , 133—136).—Synthesis and properfcies 
of olivil (I) and isoolivil (II) (cf. A., 1934, 1099;
1936, 842) and analogy with similar compounds 
indicate the spatial configurations shown.

HO OMo

O
H . > / .  H
I '''CH,-OH H \ |
Cv | 2 I , c

r?— r l
H CH2-OH

(II.)

R “ Q r
F. O. H.

Preparation and properties of AT-chloro-deriv- 
atives ofp-sulphonamidobenzoic acid. I . Zil b e e g
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(Prom. Org. Chim., 1937, 3, 26—29).—Chlorination 
of aq. p-C02Na-CGH4-S02-NH2 (I) a t 55—60° yields 
the iV-Cl- (II) and -Cl2-derivativo (III) of (I), the 
proportion of (III) inereasing with time. The (III) 
content of the ppt. obtained by adding HC1 or AcOH 
to the reaction mixture is hwersely cc [H‘], and the 
same effect is obtained by adding acid to a solution 
of (II) in aq. Na,2C03. The reaction 2(11) -> (III) +  
(I) is postulated. R. T.

Some benzoylthiobenzamides. L. Musajo and 
V. Amoruso (Gazzetta, 1937, 67, 301—306).— 
Arguments in favour of the AT-Bz structure for these 
compounds are reviewed. Thiobenzamide suspended 
in aq. NaHC03 gives with BzCl a red produet, 
which on attempted purification giveś Bz2S2 (?), and 
may contain an unstable /S-benzoyltsothiobenzamide. 
Slightly modified methods for the prep. of iV-methyl- 
thiobenzanilide, and of S-methyl- and ^-benzyl- 
tsothiobenzanilide, are described; SS'-ethylenebisiso- 
thiobenzanilide, li as m.p. 75—76°. E. W. W.

Thio-acids. (Ml l e .) F. B loch  (Compt. rend., 
1937, 204, 1342—1344; cf. A., 1903, i, 42).—MgPhBr 
with CS2 in E t20  containing I  affords phenylcarbi- 
thionic acid, convertcd (SOCi2) into the chloride (cf.
A., 1921, i, 25), which is hydrolysed to thiobenzoic 
acid (I), an indistillable oil, the Na salt, m.p. 130°, 
of which with I gives Bz2S2 [also obtained from 
BzSH and I  (cf. A., 1903, i, 418)], which indicates 
that a tautomeric form of (I) suffers oxidation.

J. L. D.
Manufacture of di- and tri-iodo-derivatives of 

acylamino-acids and their salts.—See B., 1937, 
841.

Efiect of oxygen on the addition of bromine 
to cinnamic acid in carbon tetrachloride. Y.
U btjshibara  and M. T akeba y a sh i (Buli. Chem. Soc. 
Japan, 1937, 12, 356—358).—The lowering by 0 2 
of the rate of reaction of Br with CHPh!CH-CQ2H 
in the dark (cf. Bauer and Daniels, A., 1934, 1216) 
has been studied quantitatively. No peroxide form­
ation could be detected. F. R. G.

1-Naphthylacetic acid. S. C. J. O liv ier and 
J. W it  (Rec. trav. chim., 1937, 56, 853—857).— 
The prep. of l-CI0H 7-CH2Br (32%) and thence of
1-C10H.-CH2-CN (85—90%) and l-C10H /C H 2-CO2H 
(92% yield), m.p. 135—135-5°, is improyed.

R. S. C.
spiro-Compounds. IV. Formation of spiro- 

compounds from cj/clopentanone. Synthesis of 
ci/ciopentanespiroci/cfopentane and its deriv- 
atives. N. N. C h a tte r je e  (J. Indian Chem. Soc., 
1937, 14, 259—263).—cycZoPentanone cyanohydrin 
when treated with CN-ĆHNa-C02Et in EtOH and 
after 3 days the mixture boiled with CH2Cl-CH2-C02E t 
gives Et2 \-cyanocyc\opentane-\-ct-ayanoglutarate, b.p. 
208—215°/4 mm., hydrolysed by 70% H2S04 to a 
mixture of l-carboxycjclopenłane-l-a.-glułaric acid, 
m.p. 131—132° [Et3 ester (I), b.p. 162—165°/4 mm.], 
and its acid anhydride. (I) when refluxed with Na- 
C6H 6 gives Et2 cyc\opentanes^iVcocyc\opentan-2-OJie-
3 : 5-dicarboxylate, b.p. 180—185°/4 mm., hydrolysed 
by 20% H2S04 to cyclope?ito?iespirocyclopentare-2- 
onc-5-carboxylic acid (II), m.p. 67° (semicarbazone,

m.p. 232°; Et ester, b.p. 131—132°/4 mm.), reduced 
(Clemmensen) to an uncrystallisable acid, the Ca 
salt of which when heated with CaO gives cyclo- 
penta7iesTpiiooyclopentane, b.p. 60°/12 mm., in poor 
yield. This slowly decolorises KMn04 and is slightly 
less stable than the cycloh.exa.ne analogue. (II) when 
oxidised with conc. HNO, and then distilled gives 
c//cZopentanecarboxylic acid. H. G. M.

Bromoalkyl derivatives of salicylic acid. E.
M oness and W. G. Ch r istia n sen  (J. Amer. Pharm. 
Assoc., 1937, 26, 618—620).—Attempts to prepare 
a-bromoacrylyl chloride from K a-bromoacrylate 
and S 0 2C12 or POCI,, and ap-dibromopropionyl- 
salicyhc acid from salicylic acid and a|3-dibromo- 
propionyl chloride, yielded only resinous polymeris- 
ation produets. Na salicylate with dibromopropene 
in C0Me2 gave bromoallyl salicylate (I), b.p. 125— 
130°/1—2 mm. [impure Ac derivative (II) prepared]. 
(I) and (II) are superior to aspirin in antipyretic 
activity, but approx. 3 times as toxic. E. O. H.

Ort/io-effect. I. Influence of substituents in 
the o-positiononthe chemical characters of carb- 
oxylic acids and their derivatives. J. F. J.
Dippy, D. P. Evans, J. J. Gordoh, R. H. Lewis, 
and H. B. W atson (J.C.S., 1937, 1421—1425).— 
The regularities and irregularities of the effect of o- 
substituents are discussed. The effect is held to be 
due partly to steric hindrance, partly to H bond form­
ation or chelation between o-substituents if one is 
polar, and partly to other causes. Structures are

postulated such as C6H4<^q^ ^ \ 0 , intermediate 

between o-0H,C6H4'C(,0)_2

or C II

Benzylidenepyruvic acids. III. L. M usajo  
(Gazzetta, 1937, 67, 307—312).—Amorphous benzyl- 
idenepyruvic acid (II), from PhCHO (II) and AcC02H
(III) (cf. A., 1933, 64), is a polymeride, (C10H8O3)„; 
from b.p. in AcOH, n — 1, and from f.p., n =  2 in 
AcOH or in PhOH, 3 in PhN02. The ]3r-free acid, 
m.p. 279° (IV), obtained as a by-product from Br 
and (I) (cf. A., 1931, 221), best prepared in E t20, 
is converted by Br in AcOH or EtOH into a red or a 
yellow substmice, respectively, hoth m.p. 210°, and 
both reconverted into (IV) when dissolved in alkali 
and acidified. (I) and (II) with NH3 in EtOH yield 
2-phenyl-4: : 5-diketotetrahydropyrrole (?), m.p. 215° 
(decomp.), and a substance, m.p. 230° (decomp.).

E. W. W.
Syntheses in the carane group. I. Synthesis 

of 2 : 2-dimethylct/cJoheptane-1 : 3-dicarboxylic 
acid. P. C. G u h a  and D. K. Sa n k a e a n  (Ber., 
1937, 70, [£], 1683—168S).—Condensation of
Br*[CH2]4,Br with aa'-dicyano-(3|3-dimethylglutar- 
imide and NaOMo in boiling MeOH gives a poor 
yield of 1 : Z-dicyano-2 : 2-dimethylcycloheptane-l : 3- 
dicarboxylimide (I),m.p. 298°, the constitution of which
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follows from the formation of an Ag salt and liydrolysis 
by H2S04 to suberic acid. Boiling dii. alkali trans- 
forms (I) into 1 : 3-dicarbamyl-2 : 2-dimethylcyclo- 
heptane-1 : 3-dicarboxylic acid (II), m.p. 256°, and
1 : 3-dicyano-2 : 2-dimethylcyc\oheptane-l : 3 -dicarb- 
oxylic acid (III), m.p. 165—166°. Further treat- 
ment with alkali of (II) or (III) leads to 2 : 2-di- 
methylcycloheptane-l : 1: 3 : ,i-tetracarboxylicacid, m.p. 
173—174° (Et± ester, b.p. 110—115°/3 mm.), decarb- 
oxylated at 200—210° to 2 : 2-dimethylcycloheptane-
1 : 3-dicarboxylic acid, m.p. 127—128° after softening 
at 112° (Et2 ester, b.p. 138—140°/7 mm.). H. W.

Syntheses in the carane group. II. New  
synthesis of caronic and homocaronic acid.
P. C. Gu h a  and D. K. Sank aran  (Ber., 1937, 70, 
[£], 1688—1691).—CMe^Ng (improved prep. from 
CMe2!N*NH2) condenses with E t2 fumarate or maleate 
a t —18° to the pyrazoline derivative,
IS CH(CO^Kt)^ęH.ęo^Ej_. w^ c}j ]oses at 200—

240° with production of Et2 trans-caronate, b.p. 
240—241°, hydrolysed by K 0H -H 20  to trans- 
caronic (1 : l-dimethylci/cZopropane-2 : 3-dicarboxylic) 
acid (I), m.p. 213°. (I) is isomerised by Ac20  at 220° 
to cis-caronic acid, m.p. 176°. Similarly CMe2N, 
and E t2 glutaconate give the pyrazoline compound, 
| -CH(C02E b)^CH,GH^ C0 Ê t i52—!53°,

which gives successively Et2 homocaronate, b.p. 253°, 
and trans-homocaronic [2 : 2-dimethylcyclopropane-l- 
carboxylic-3-acetic\ acid, m.p. 191—192°, isomerised 
to the cis-acid, m.p. 135—136°. H. W.

aa'-DicycIohexylsuccinic acids. (M iss) A. R. 
M ukray  and T . W. J. T a ylor  (J.C.S., 1937, 1450— 
1453).—Many attempts to prepare aa'-dic?/cfohexyl- 
succinic and ap-diq/cfohexylpropionic acids by stand­
ard methods failcd. E t H C!/cZohexylmalonate, m.p.
44—45°, best prepared from the E t2 ester by K.OH, 
boils at 163°/15 mm. with partial decomp. to 
C6Hu -CH2*CQ2E t ; electrolysis of the K  salt gives 
Et2 (?) meso-, m.p. 120°, and (?) dl-aa'-cKcyclo- 
hezylsuccinate, m.p. 60°. Hydrolysis of the former 
gives the (?) dl-, m.p. 147° (anhydride, m.p. 62-5°, 
gives the semianilide, m.p. 225°), and (?) mcso-acid, 
m.p. 225°, +2H 20 ;  hydrolysis of the second ester 
gives the anhydride and the second acid. R. S. C.

Analogues of damascenine. I. Synthesis of 
methyl esters of dimethoxy-AT-methylanthranilic 
acids. V. M. Rodionoy and A. M. Fedorova (Buli. 
Acad. Sci. U.R.S.S., 1937, 501—509).—Hemipinimido 
is converted by the Hoffmann reaction into 3 : 4- 
(I) and 5 : 6-dimethoxyanthranilic acid (II). The Me 
ester, m.p. 68—70°, of (I) with Mel in MeOH (110°;
5 hr.), or with £>-C6H4Me-S03Me (III) (100°; 90 min.), 
affords Me 3 : 4:-dimethoxij-~N-methylanthranilate, m.p.
110—112°. The N-benzylidene derivative, m.p. 14S— 
150°, of (II) with MeOH in H2S04 yields the Me ester, 
m.p. 49—51° (hydrochloride, m.p. 185—186°), of (II), 
which with (III) affords Me 5 : 6-dimethoxy-i$-methyl- 
anthranilate, m.p. 61—62° (hydrochloride, m.p. 171— 
172°). R. T.

p-Arylglutaconic acids. III. Condensations 
with phenolic ethers. G. R. Gogte (Proc. Indian

Acad. Sci., 1937, 5, A, 535—542; cf. A., 1935, 1366). 
—Acetonedicarboxylic acid, from citric acid and conc. 
H2S04, diluted with H20  reacts with PhOH at <0° to 
give coumarin-4-acetic acid (I), m.p. 184° [Limaye’s 
product (cf. A., 1927, 974) when recrystallised has 
m.p. 184°], and pp-4:4 ' -dihydroxydiphenylglutaric 
acid (II), m.p. 235° (decomp.) [Et2 ester, m.p. 158— 
159°; Me2 ester, m.p. 189°; Ac2 derivative, m.p.
188—189° (decomp.) (Et2 ester, m.p. 135°); Me2 
ether (III), m.p. 158°, which when heated affords the 
anhydride, m.p. 104—105°, converted by heating with 
NH2Ph into the semianilide, m.p. 187°; anhydride, 
m.p. 204—205°], different from that obtained by 
Dixit and Gokhale (A., 1935, 353), as it gives no (I) 
with conc. H2S04 and when heated gives no anhydride 
but loses C02. p-p-Tolylglutaconic acid with PhOH 
and H2S04 gives no analogue of (II), as the glutaconic 
acid is decomposed by H2S04. P-p-Anisylglutaconic 
acid (IV) with PhOMe and 75% aq. H2S04 at room 
temp. affords (III), which with warm 80% H2S04 is 
converted into (IV). p-o-Anisylglutaconic acid doeś 
not condense with PhOMe. Hot dii. acids haveno 
effect on (III), but when heated with CaO it affords 
as-di-y-anisylethylene, which establishes the structure 
of (II). A C0(CH2‘C02H)2-H 2S04 mixture with 
PhOMe at 0° affords (III). C0(CH2-C02H)2 and 
PhOEt yield p-p-phenetylglutaconic acid, m.p. 170° 
(decomp.) [hydroxyanhydride, m.p. 178°; semianilide, 
m.p. 180° (decomp.)], which with PhOEt, or by 
ethylating (H), gives $$-di--p-phenetylglutaric acid, 
m.p. 157—158° (anhydride, m.p. 119—120°), which 
when heated with CaO gives as-di-p-phenetyl- 
ethylene. (3-6-Methoxy-m-tolylglutaconic acid (V) or 
C0(CH2-C02H)2 with o-C6H4Me-OMe in 80% H2S04 at 
0° affords $$-di-(6-methoxy-m-tolyl)glutaric acid, m.p. 
187° (Ba sa lt; anhydride, m.p. 156°; semianilide, m.p. 
189°), converted by warm 80% H2S04 into (V) (cf. A., 
1932, 512) and by heating with CaO into as-dt- 
(6-methoxy-m-tolyl)ethylene, m.p. 106°. (3-6-jEthoxy-
m-tolylglutaconic acid, m.p. 174° (decomp.) (hydroxy- 
anhydride, m.p. 188°; semianilide, m.p. 173°), or 
C0(CH2‘C02H)2 with o-C0H4Me-OEt gives pp-cK- 
(G-ethoxy-m-tolyl)glutaric acid, m.p. 204° (decomp.) 
(Ba salt; anhydride, m.p. 104—105°; semianilide, 
m.p. 155—156°), converted when heated with CaO 
into &s-di-(6-etJioxy-m-tolyl)ethylene, m.p. 95—96°.

J. L. D.
Formation of dopa [1-3 : 4-dihydroxyphenyl- 

alanine] by exposure of tyrosine solutions to 
ultra-violet radiation. L. E. Ar n o w  (J. Biol. 
Chem., 1937,120 ,151—153).—Ultra-violet irradiation 
of tyrosine (I) solutions results in destruction of (I) and 
formation of 1-3 : 4-dihydroxyphenylalanine, which is 
also destroyed by ultra-violet irradiation. J. L. C.

Thyroxine from quinol monomethyl ether 
and 3 : 4 : 5-tri-iodonitrobenzene. A. J .  Savxt- 
zki (Med. exp., Ukrainę, 1934, No. 1, 39—49).—A 
modified synthesis is described. I t  is possible to 
avoid etherification and obtain a-amino-p-(3:5- 
di-iodo-4-4'-hydroxyphenoxyphenyl)propionic acid 
directly; this is then iodinated to thyroxine in good 
yield. Ch. Ab s . (r)

Synthesis of compounds related to the sterols, 
bile acids, and cestrus-producing hormones.
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XI. A “ diene-synthesis ” of phenanthrene and 
hydrophenanthrene derivatives. A. Co h e n  and 
(in part) F . L. W arren  (J.C .S ., 1937, 1315—1320).— 
An extension and correction of previous work (cf. A., 
1936, 71). 1-Vinylnaphthalene and maleic ankydrido 
in xylene give, not dihydro- (loc. cit.), but homo- 
geneous 1 : 2 : 3 :  11 -tetrahydro-phenaiithrene-1 : 2-di- 
carboxylic anhydride (I), m.p. 186—189°, unsaturated 
to KMn04 or to Bz02H, which is converted by boiling 
AcOH-HCl into saturated 1 : 2 : 3 :  4-tetrahydrophen- 
anthrene-l : 2-dicarboxylic anhydride (II), m.p. 220°. 
Either (I) with Na0H-Me2S04 or (II) with MeOH- 
HC1 gives the Me2 ester (III), m.p. 105—106°, of the 
acid from (II). Dchydrogenation of (I) or (II) gives 
phonanthrene-1: 2-dicarboxylic anhydride (IV). With 
MeMgl, (II) forms (III) and the dimethyl-lactone (V), 
m.p. 213-5—214-5° (K salt of the OH-acid), with a 
keto-ester (?), b.p. 185—190°/0-2 mm. With Na in 
EtOAc, followed by 5N-HC1 at 100°, (II) gives only 
1' : 3'-diketocydopentenophenanthrene. Hydrogen- 
ation of (I) gives a mixture containing (II). 6-Meth- 
oxy-l-vinylnaphthalene gives (cf. loc. cit.) 7-methoxy- 
1 : 2 : 3 :  \l-tetrahydrophenanthrene-l : 2-dicarboxylic 
anhydride, m.p. 171—175°, unsaturated to KMn04, 
dehydrogenated (Pt at 280°) to 7-methoxyphen- 
anthrene-1 : 2-dicarboxylic anhydride (VI). 2-Vinyl- 
naphthalene gives 2 : 3 : 4 :  12-tetrahydrojphenanthrene- 
3 : 4-dicarboxylic anhydride, m.p. 170—180°, dehydro­
genated to phenanthrene-3 : 4-dicarboxylic anhydride.

No cestrogenic activity is detected in (I), (II)j (IV), 
(V), or (VI), or in the 3 : 4-//2-derivatives of (VI) or of 
the corresponding 7-OH-compound. E. W. W.

3-Hydroxy-6-ketoa/focholanic acid and syn- 
thesis of a-3 : 6-dihydroxyaZłocholanic acid. G. 
Sugiyama  (J. Biochem. Japan, 1937, 2 5 ,157—165).— 
3-Hydroxy-6-kotoaZZocholanic acid (Fernholz, A., 
1935, 773), isolated from bile as the Ac derivative, 
m.p. 210—212°, is hydrogenated to a-3 : 6-dihydroxy- 
aiHocholanic acid (I), m.p. 247°, [a]'„ +9-36° in EtOH. 
The difforentiation of (I) from Wieland’s (OH)2-acid 
(A., 1926, 723) is discussed. F. O. H.

Toad bile. VI. Constitution of tribydroxy- 
isosterocholenic acid. T. Shimizu and T. Kazuno 
(J. Biochem. Japan, 1937, 25, 245—249; cf. A., 1936, 
469).—Me isosterocholenate, converted into ozonide 
and treated successively with H20, N-NaOH, and dii. 
HC1, yields a bisnorcholanic acid, m.p. 208—210°; 
similar treatment of Me trihydroxyisosterocholenate 
(I) affords bisnorcholic acid. Hence (I) has the 
double linking between C,22, and C(23) and the three 
OH at C^, C(7), and C(12). F. O. H.

Bile acids. LII. (A) Constitution of the “ (3- 
acid' ’ C24H34O10N 2 and the compoundC24H38OuN 2 
obtained from tbe “ a-acid ” by addition of 
water. (B) Determination of nitrogen accord- 
ing to Van Slyke. (G) Constitution of tbe “ oxid- 
ation product," C24H360 9N 2. M. Sc h e n k  (Z. 
physiol. Chem., 1937 , 248, 174—182; cf. this vol., 
246).— (a) The a-acid (I) is converted by short treat­
ment with boiling 10% HC1 into the “ nitroamino- 
acid ” (H), C24H36OłlN2, and by 90% H2S04 at 100° 
into the “ (3-acid ” (III), which does not afford a 
product analogous to (IX). (I) and (III) behave as
tetrabasic acids. (I) in EtOH gives with FeCl3 a

reddish-yellow liąuid from which a pale ppt. separates, 
wliereas (III) under similar conditions gives an intense

NH----CO

H2C M 2 £}C8H 17-C02H
NH
THi

?0

H2C Me

h 2 c c h
o2h  c h  coĄ  \

h o 2c C(:n -o h )-o

H- c }c8H17-co2H

(III.)

brownish-red colour or ppt. The possibility that the 
change represents a simple tautomerisation is dis- 
counted by the apparent impossibility of transforming 
(III) into (I). (III) when boiled with acid and then 
rendered alkaline gives a solution which reduces cold 
Fehling’s solution and Ag20-N II3 probably owing to 
ehmination of NH2OH. (II) gives a pale brown 
colour with Fehhng’s solution. In (II) the N 02-C0 
grouping appears more stable than in (I). (I), (II),
and (III) give NH3 when boiled with acids and 
evolve N2 by Van Slyke’s method.

(b) Results of Van Slyke determinations can be 
used only with great caution if at all in elucidating the 
constitution of the bile acids. (I) gives 92% and the 
analogously-constituted nitrobilianic acid only 55% 
of the calc. amount of N2. Bilianic acid does not 
yield N2, but its oxime-lactam and dioxime evolve 
large amounts of gas which may not be exclusively 
N2. The acid (IV) gives very high N vals.; it appears

n h 2 C02h

H0C Me Ś S 2 c }
/  \  i /  \  /  

q h 2 ę  c h  
h  c :n -o hco2h

0.>H

h 2c

co2h  c h .
(IV.)

/  \ /  
co2h  c h ,

(V.)
probable that the “ by-product B ” obtained by the 
action of 90% HoS04 on (IV) (loc. cit.) is unchanged
(IV).

(c) The “ oxidation product,” obtained from (IV) 
and alkaline KMn04, after prolonged boihng with 
HC1 does not reduce Fehling’s solution or Ag20-N H 3 
after addition of alkali. NH3 is formed; it is probably
(V), although the presence of CO could not be estab-
lished by oximation. H. W.

[j-Hyodeoxycbolic acid from p ig’s bile.—See 
A., III, 377.

Lichen substances. LXXXIII. New depside, 
bonie acid ; synthesis of bonie acid and of bomo- 
sekikaic acid. Y. As a h in a  and T. K usaka  (Ber., 
1937, 70, [5], 1815—1821).—Percolation of the thalli 
of Ramalina boninensis, Y. Asahina, with E t20  and 
treatment of the dried extract with C6H 6 gives 
rf-usnic acid and bonie acid (I), C25H320 8, m.p. 134-5° 
[Me ester (II), m.p. 86°], converted by excess of CH2N2 
in COMe, into Me ramalinolate Me3 ether, m.p. 74—
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75°. Hydrolysis of (I) by conc. H2S04 at 0° affords 
2 : Z-dihydroxyA-7nethoxy-6-n-amylbenzoic acid (III), 
m.p. 143—144°, and divaricatic acid Me ether, m.p. 
64°, whilśt the latter stibstance and Me 2 : '&-dihydroxy- 
A-methoxy-G'-n-amylbenzoate(IV), m.p. 74°, are ob­
tained similarly from (II). ' 3-Hydroxy-2 : 4-dimeth- 
oxy-6-łi-amylbehzaldehyde is converted into the 
corresponding anil, which is demethylated by 
NH2Ph,HI to 2 : 3-dihydroxy-4:-met}ioxy-6-n-amijl- 
benzylideneanilirie, m.p. 101° ; this is hydrólysed to 
2 : 3 - dihydrozy - 4 - methoxy - 6 - n - amylbenzaldehyde 
( +  1H,0) (V), m.p. -68—69°,. which is treated with 
ClC02fit in CjH-Ń and then oxidised by KMn04 in 
COMe2 to 4-methoxy-2 : 3-dicarbethoxy-Q-n.-amylben2oic 
acid, m.p. 101°; this is transformed by 2n-NH3 a t 20° 
into (III), whereas the corresponding Me ester, m.p. 
43—44°, is converted by cautious treatment with 
KOH at 18° intó (IV). (V) and divaricatyl chloride 
Me ether in C5H 5N at room temp. give bonaldehyde, 
m.p. 105-^-106°, eonverted by successive action of 
ClC09E t in C5H 5N and KMnÓa in COMe, a t 40—-50°

OH

OMel^^JOR
co2hGO-O

0 M e ^ 0 5H n
(A,) . -

into carbethoxybonic 
acid, m.p; 126°, 
hydrólysed tó (I), 
which is therefóre 
.4 (R = ‘Me).: Carb- 
e t hoxyd i va r i c a t y l  

-chloride and (V) in E t20-C 5H5N give non-cryst. 
carbethoxyhomosekikaldehyde (hydrazońe, m.p. 186— 
187°), transformed by ClC02E t followed by oxidation 
into dicarbethoxyhomosekikaic acid, m.p. .101°; whence 
homosekikaic acid, . m.p. 133—134° (Me ester, m.p. 
106°), which is therefóre A  (R =  H),' H. W.

Lichen substances. LXXXIV. Occurrence of 
homosekikaic acid in Cladonicea. Y . A s a h in a  
and T. K u s a k a  [with, in part, T. SasA ki] (Ber., 1937, 
70, [E\, 1821—1823).—Homosekikaic acid (I) is 
obtained from Japanese G? subpityreą, Sandst., but 
not from the European lichen. With fumarprotO- 
cetraric acid (I) is iśólated from 0. pity red, Fik;, 
/ .  phyllophora, Mudd. H. W.

Lichen substances. LXXXV. Synthesis of 
perlatolic and imbricaric acid. Y . A s a h in a  and 
I. Y osiok a  (Ber., 1937, 70, [£], 1823—1826).—4- 
Melhoxy-2-carbethoxy-Q-n-a?nylbenzoyl chloride (I), from 
the corresponding acid, m.p. 72—-73°, and S0C12, 
condenses with 2 ; 4-dihycłroxy-6-»-amylbenzalde- 
hyde in E t20  to the non-cryst. carbetlioxyperlatol- 
aldehyde (p-nitrophenylhydrazone, m.p. 176—1789), 
which is converted by ClC02E t in C5H 5N at —15° 
followed by KMn04 in COMe2 into dicarbeihoxy- 
perlatolic acid, m.p. 83—84°, whence perlatolic acid, 

p-a- m.p. 107—108° (Me ester,
/ s f  11 m.p. 48—49°, and- its

(  pCO-O-j |OH He„ ether, m.p. 57°),which
J OH ............................~OMe1

C-4)

v C02I1 is therefóre j4(R==C5H11).
Divarinatdehyde, b.p.l70°/ 
3 mm., m.p. 71—73°, 
similarly - condenses with 

(I) to the non-cryst. ■' carbethoxyimbricaraldehyde (p- 
nitrophenylhydrazone, m.p. 163°), whence dicarbethozy- 
imbricaric acid; m.p. 102—103p, and imbricario acid, 
m.p. 122° (Me ester Me2 ether, m;p. 86—87-5°), 
which hence is A  (R =  Pr). H. W.

Lichen substances. LXXXVI. Synthesis of 
divaricatic and anziaic acid. Y. A s a h in a  and 
M. HmAiWA (Ber., 1937, 70 , [i?], 1826—4828).— 
Dicarbethoxydivarinaldehyde is oxidised by KMji04 
in H20-C0Me2 at 40° to dicarbethoxydivaric acid, m.p. 
81°, transformed successively into divaric acid, its 
Me ester, and divaricatinic acid. Carbethoxydivari- 
catinie Acid is converted into the corresponding 
chloride, which condenses with i diyarinąldehyde in 
XJ5H6Ń- a tr —15° to dicąrbethoxydivaricataldehyde, 
.which is further ęarbethoxylated and ;then oxidised 
to dimrbetłioxydivaricalic acid, m.p. 101°, whence 
diyaricątic acid identical with the natura], siabstance. 
Dicarbetkoxyolii:elolcarboxylic acid, m.p. 62—63?, is 
conyerted into. the chloride,: which when treated suc- 
cessively with olivetolaldehyde in C5H.N and ClC02Et 
in E t20  gives tricarbethoxyanzia-aldehyde, an oil, 
which is oxidiscd by KMnO,, and MgS04 at 40? to 
tricarbet}wxyanziaic acid, m.p. 108°; this is hydrólysed 
to anziaic aęid, identical with tho product from natural 
sources, , . H. W.

Cańnizzaro reaction. Y. U r u sh ib a r a  and M. 
T a k eb a y a sh i (Buli. Chem. Soc. Japan, 1937, 12, 
328—329).—Evidence is given showing that the 
Cannizzaro reaction may be regarded as a chain 
reaction, in which the peroxide of the aldehyde is 
activcly concerned. The reaction is not catałysed by 
ferro-magnetic metals. F. X. W.

Hydrolysis of AT-substituted benzaldoximes. 
P. GrajUjMattoakis (Compt. rend., 1937, 20 5 , 60— 
62).—iV-Benzylbenzaldoxime with MgEtBr gives 
■bcMzyl-a-phenylpropylhydroxylamine, m.p. '99° (hydro- 
chloride, m.p. 180° ; Phcarbaniate, m.p. 155°), oxidised 
to benzylidene-a.-phenytprópylamine oxide, m.p. 116°, 
hydrólysed (HC1) to cc-phenylpropyIhydroxylaiiiine, 
m.p. 75° (hydrochloride, m.p. 135°), and PhCHO. 
Similarly prepared, benztjlidene-c/.-p-tolylpropylamine 
oxidc and a-p-tolyl/propylhydroxylamine have m.p. 
112° and 82° (hydrochloride, m.p. 132°), respectively;

m.p. 88°!and 97°, hydrólysed to PhCHO, NH20H, 
and i a-^-anisyl propyl alcohol, which loses H20  to 
give a-p-anisyl-Aa-propene. A’-Benzyl-yi-anisaldoxime 
.witli MgPhBr or 7V-benźylbcnzaldoxime With 
5>-OMe-CcH4*MgBr affords N-benzyl-N-ż-p-anisyl- 
beńzylhydroxylamine, m.p. 108° (hydrochloride, m.p. 
490°), oxidised to benzyliderie-z-p-anisylbenzylumine 
tm ie, m.p. 160°, identical with the product obtained 
from the Na derivative of ^-methoxybenzophenoxie- 
oxime and CH2PhCl, and from which N is eliminated 
by hydrolysis. J . L. D.

Catalytic hydrogenation of cinnamaldehyde 
and citronellal. M. Delśpine and C. H anegraaff 
(Compt. rend., 1937, 205, 185—188);— 
CHPhlCH-CHO (I) and citronellal (II) in EtOH (some- 
times containing NaOH) with H2-Raney Ni afford 
produets, the extent of reduction being assessed from 
the I  val. and the amount1 of *CHO present. Ni- 
P t is a better catalyst in the reduction of (I) and if, 
in addition, lOjr-NaOH is added after 1 hr. (when most 
of the reduction is accomplished), the reaction is 
completed in 1 hr. more as against a total of 4 hr. 
without NaOH and 8 hr. without P t or NaOH.
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The product is CH2Ph-CH2-CH2-0H. In  the total 
reduction of (II), neither NaOH nor P t has much 
accelerating influence. Reductions carried out for 
shorter periods show that in (I) the double linking is 
reduced more readily than -CHO, whereas in (II) 
•CHO is rapidly reduced and the double linking but 
slowly. In  the reaction with (II), NaOH plays a 
part in the reduction. J . L. D.

Chloromethylation óf anisaldehyde. Conver- 
sion into 4-methoxy-3-hydroxymethylbenzalde- 
hyde. R . Q.u e ł e t  and J. A llard  (Compt. rend., 
1937, 205, 238—240; cf. A ., 1901, i, 726).-^p- 
OMe-C6H4-CHO (2 mol.), 40% CH20, and ZnCl2 with 
HC1 (gas) a t 90° afford 4-methoxy-3-chloromethyl- 
benzaldehyde (I), m.p. 60° (semicarbazone, m.p. 192— 
193°), oxidised (warm 5% KMn04) to 4-methoxy\so- 
phthalic acid, m.p. 273—275°. When crude (I) is 
boiled with aq. K2C03 it affords 4-methoxy-3-hydroxy- 
methylbenzaldehyde, m:p. 50° (phenylurethane, m.p. 
103°). (I) with NaOMe and NaOEt affords, respect- 
ively, 4-methoxy-3-methoxymethyl-, m.p. 35° (semicarb­
azone, m.p. 150°), and -3-ethoxymethyl-benzaldehyde, 
b.p. 173-—175°/15 mm. (semicarbazone, m.p. 141°).

J . L.D.
Manufacture of benzaldehydes containing tri- 

fluoromethyl groups.—Seo B., 1937, 761.
Action of magnesium methyl bromide on 

2 : 4 :  6-trichlorobenzoyl chloride. W. E. Ross 
and R. C. F uson  (J. Amer. Chem. Soc., 1937 , 59, 
1508—1510).—Addition of 2 : 4 : 6-CaH2Cl3-COCl (I) 
to 10 mols. of MgMel gives 2 : 4 :  6-trichloroaceto- 
phenone (II), m.p. 51° (benzylidene derivative, m.p.
100—101°); use of 1—2 mols. of MgMel leads, 
however, to di-2 : 4.: 6-trichlorobenzoylmełhane (II), 
m.p. 160—161° (red FeCl3 colour; Cu derivative; 
gives 2CH4 with MgMel, only 1 mol. being liberated 
rapidly), also obtained by heating (II) with MgMel 
and then adding (I), and previously (A., 1933, 66) 
considered to be (I). NaOBr converts (I) into 
2 : 4 :  Q-trichloro-a.aa.-tribromoacetophenone, m.p. 77— 
78°, stable to hot 40% aq. NaOH, but decomposed by 
hot 20% NaOH-EtOH (no C0H2Cl3-CO2H was ob­
tained). NaOCl gives aaa-2 : 4 : G-hcxachloroaceto- 
phenone, b.p. 127—128°/l-5 mm., cleaved by NaOH 
(20 g.) in 10% aq. EtOH (100 c.c.) to C?H2C13-C02H. 
CLj-AcOH or aq. NaOCl converts (II) into dichloro- 
di-2 : 4 : 6-trichlorobenzoylmethane, m.p. 106—108°; 
dibromodi-2 : 4 : 6-Irichlorobenzoylmethane, m.p. 135— 
136°, is obtained by analogous methods. R. S. C.

Enol betaines. VI. Enol betaines without 
pyridine ring. F. R r o h n k e  and W. H e f f e  (Ber., 
1937, 70, [J?], 1720—1727).—m-Nitrophenacyl hrom- 
ide and NPhMe2 give m-nitrophenacylphenyldimethyl- 
ammonium bromide, m.p. 154° (decomp.) (correspond­
ing perchlorate, m.p. 192°, sulphate, m.p. 227°, and 
chloride, m.p. 132—133°), converted by N-NaOH in 
presence of E t20  into the orange-coloured betaine 
(I), N 02-CoH4-C0_:CH*N+PhMe2 (+0-33H,0), m.p. 
74—75°. The action of alkali on p-broniophenacyl- 
phenyldimethylammonium bromide, m.p. 153° (corre­
sponding sulphate, m.p. 183°), or 3 :4 -dichloro- 
phejiacylphenyldimethylammoniumbromide,m.p. 141-5°, 
gives colourless hydrates of bases which lose 1H20  when 
dried, giving the colourless enol betaines (II), m.p.

119° (decomp.), and (III), m.p. 115—116°: (slight 
decomp.), re-convertible into the salta i Their re­
actions resemble those of (I) so closely that the struc- 
turesmust be identical. Since (II) and (III) giveorange 
solutions in PhN02, doubtless owing to the formation 
of an additive compound, it appears that in (I) there 
is a subsidiary valency relationship between the two 
N atoms. The new bases do not give a colour with 
chloranil and only a somewhat subdued colour with 
picrył chloride. Generally CH in them is much less 
reactive than in the pyridinium-methine enol betaines. 
Thus j)-NO*C6H4-NMe2 and (II) give the expected 
keto-nitrone slowly at 50° whereas in the CBH 5N series 
the change is instantaneous at 0°. The diminished 
reactivity of CH is also shown by the formation of 
0-derivatives with acyl chlorides. Thus (I) and BzCl 
in CHC13 afford O-benzoyl-m-nitrophenacylphenyl- 
dimethylammonium chloride .(-f-lH20), m.p. 128° 
after becoming yellow at 90° (greatly dependent 
on the mode of heating) (corresponding sulphate, 
m.p. 178—179° after softening and becoming green 
at 155°). Attempts to dehydrate the salt give the 
orange O-benzoyl-m-nitrophenacylmetJujlaniline, m.p. 
114—115°. Similarly, 0-j)-bromobenzoyl-m.-nitro-
pKenacylphenyldimethylammonium chloride (+ H 20), 
m.p. 112° (decomp.) after becoming yellow at ll0°, 
yields 0-~p-bromobenzoyl-m-nitrophenacylmethylaniline, 
m.p. 119°. Analogously, O-benzoyl-p-bromophenacyl- 
phmyldimethylammonium chloride, m.p. 117° [corre­
sponding sulphate (-|-H20), m.p. (anhyd.) 171°, 
and bromide, m.p. 115°], affords 0-benzoyl-j)-bromo- 
phenacylmethylaniline, m.p. 131°. O-m-Nitrobenzoyl- 
■p-bromophenacylphenyldimethylammonium chloride, 
m.p. 135° (decomp.), gives an orange resin when 
heated. The possible activity of the enol O in pyridin- 
ium enol betaines is established by the conversion of 
dibenzoylmethylpyridinium enol betaine by BzCl 
in CHC13 into O-benzoyldibenzoylmethylpyridinium 
chloride (+3H 20), m.p. 105° (corresponding picrate, 
perchlorate, iodide, bromide, sulphate, chromate, 
nitrate, and oxalate). Z-NitroA-methylphenacyl- 
phenyldimethylammonium bromide, m.p. 131°, gives 
the corresponding enol betaine, trihydrate, m.p. 
86°, semihydrate, m.p. 116°.

Reply is made to Gustafsson (this vol., 386).
H. W.

Two-step oxidation of benzoin to benzil. L.
M ic h a e lis  and E. S. F e tc h eb  (J. Amer. Chem. Soc., 
1937, 59, 1246—1249).—The purple colour in the 
oxidation of benzoin is due to a unimol. radical, 
COPh-CPh-OH (and not a bimol. compound), sińce the 
total colour is (very nearly) the same in columns of 
solution (benzoin and benzil in NaOH-EtOH, in 
absence of 0 2) having different concns. but the same 
total amount of solute. Oxidation occurś only under 
conditions in which this radical can exist. A. Li.

Polymorphism of chalkone.—See A., I, 450.
Synthesis of substances related to the sterols. 

XVH. 8-Methylhydrindan-l-one. R . R ob in so n  
and J . W alkeb (J.C.S., 1937, 1160—1161).—The 
impure hydrogenation product of the unsaturated 
compound from Et 2-methyl-l-y-methoxypropylc?/cZo- 
hexan-l-ol-2-carboxylate (this vol., 197) is purified by 
heating with KHS04 and renewed hydrogenation
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(Pd-SrCOj) to Et 2-methyl-\-y-meihoxypropyloyc\o- 
hexane-2-carboxylate, b.p. 138—140°/12 mm., which 
with HBr-Ac20  followed by KOAc-AcOH and 2-5% 
KOH-MeOH gives Et 2-methyl-1 -y-hydroxypropyl- 
cyclo hexane-2-carboxylate, b.p. 160—165°/13 mm. 
This is conyerted after hydrolysis [Ba(OH)2-MeOH 
and KOH-EtOH] by oxidation with KMn04 into 
2-methylc?/cZohexane-2-carboxylic-l-{i-propionic acid, 
cyclised to 8-methylhydrindan-l-one (cf. this vol., 
343). ‘ E . W. W.

Substances with a female hormone effect. 
Synthesis of 4 : 5-benzo-6 : 7 : 8 : 9-tetrahydro- 
acenaphthen-2-one. J. H ooh (Compt. rend., 1937,
205, 65—67).—CHNa(C02Et)2 with p-l-naphthyl- 
ethyl bromide affords Eł2 [3-1-naphthylethylmalonate, 
b.p. 200—202°/2 mm., hydrolysed (EtOH-KOH) to 
$-l-naphthylethylmalonic acid, m.p. 159°, which by 
loss of C02 gives y-l-naphthylbutyric acid (I), m.p.

1 -keto-107—108°. (I) is cyclised by SnCl4 to
1 : 2 : 3 :  i-tetrahydrophenanthrene, m.p. 98°, con- 
verted by CH2Br-C02Et in presence of Zn in C6H 8 
into Et 3 : i-dihydro-l-phenanthrylacetale (II), b.p. 
238—241°/12 mm., the H2-derivative of which (H2-Pt- 
black) with EtOH-KOH gives 1 : 2 : 3 :  4-tetrahydro-
1 -phenańthrylacetic acid (III), m.p. 134°, the chloride 

of which is cyclised (A1C13 in C8H 6 
at 0°) to 4 : 5-benzo-h: 7 : 8 : 9 -tetra- 
hydroacenaphthen-2-one (IV), m.p. 
112° (semicarbazcme, m.p. 240—

i CO 242°). 3 : Ą-Dihydro-l-phenanthryl-
acetic acid, m.p. 147°, obtained by 
hydrolysing (II), when heated with

S at 180—200° affords l-phenanthrylacetic acid, m.p.
189—190°, and some 1-methylphenanthrene, m.p. 119° 
(picrate, m.p. 135°). J. L. D.

Phenanthrene series. XV. Substitution in 
9 : 10-dihydrophenanthrene : tetracyclic com­
pounds derivedfrom it. A. B u r g er  and E. Moset- 
tig  (J. Amer. Chem. Soc., 1937, 59, 1302— 1307).—  
The oxime of 2-acetyl-9 : 10-dihydrophenanthrene is 
converted by HC1 and Ae20  in glacial AcOH into 
2-acetamido-, m.p. 173—174°, hydrolysed to 2-amino- 
9 : 10-dihydrophenanthrene (oily) [hydrochloride, m.p. 
323—325° (decomp.) in vac.; picrate, m.p. 203° 
(decomp.)]; the 2 -2}ropionamido-deTiva,tive, m.p. 
109—110°, is obtained similarly. Methylation 
(Me2S04) of the aminę gives a methiodide which when 
heated yields 2-dimethylamino-, m.p. 65—66° (hydro­
chloride, m.p. 186—188°), and diazotisation followed 
by boiling yields 2-hydroxy-Q : 10-dihydrophenanthrene., 
m.p. 111*5—113° (2-OMe- and -(Mc-derivatives, 
oily). 9 : 10-Dihydrophenanthrene (I) is converted 
by HC1 and HCN(A1C13) followed by decomp. with dii. 
HC1 into the -2-aldehyde, b.p. 185°/2 mm. [semi- 
carbazonc, m.p. 235—236° (decomp.); \i-nitrophenyl- 
hydrazone, m.p. 242—244° (decomp.)], which is oxid- 
ised (KMn04) to the -2-carboxylic acid, and reduced 
(Pt02) to the -2-carbinol, m.p. 77—78° (a.-naphthyl- 
urethane, m.p. 145—146°). 1 : 2-Benzanthracene
(characterised by its picrate and ąuinone) is prepared 
from (I) by condensation (A1C13 in PhN02) with 
(•CH2,CO)2C) giving (3-2-(9 : 10-dihydrophenanthroyl)- 
propionic acid, m.p. 157-5—158-5° [also obtained by 
condensing (Na) the 2-bromoacetyl compound with

CH2(C02Et)2] ; this is reduced (Zn-Hg) to y-2-(9 : 10- 
dihydrophenanthryl)butyric acid, m.p. 92 , cyclised 
with 85% H2S04 to S-fceto-3 : 4 : 5 : 6 : 7 : 8-hexahydro-
1 : 2-benzantJiracene, m.p. 97—9S° (oxime, m.p. 197— 
198°); the semicarbazone, m.p. 277—279° (decomp., 
in vac.), of this is reduced (Na, EtOH) and the product 
dehydrogenated with Se at 300°. cydoPenteno- 
phenanthrenes are prepared from the -2-aldehyde of 
(I) by condensation with CH2(C02H)2 (in C5H5N) to 
|3-2-(9 : 10-dihydrophenanthroyl)acrylic acid, m.p. 153— 
154°; cyclisation (PC16 in C6H 6, then A1C13) gives a 
mixture of 1'- (20%), m.p. 143—144° [semicarbazone, 
m.p. 263—268° (decomp., in vac.)], and 3'-keto-9 : 10- 
dihydro-2 : 3-cyę\opentenophenanthrene (80%), m.p.
131—132° [semicarbazone, m.p. 261—263° (decomp., 
in vac.); ozime, m.p. 243—245° (decomp.)]; reduction 
(Zn-Hg) followed by dehydrogenation of these two 
giyes 1:2-  and 2 :3-<syc\opentenophenanthrene, m.p.
84—84-5° (picrate, m.p. 156—157°; styphnate, m.p.
158—159°). A. Li.

Synthesis of 2 : 3-cyctopentenophenanthrene. 
E. B ergm ann  and O. B lu .m-B ergm ann  (J. Amer. 
Chem. Soc., 1937, 59, 1572—1573).—cf/cZoPentane-
1 : 2-dicarboxylic anhydride and l-C10H7-MgBr in 
E t20  give 2-V-naphthoyloyo\opentanecarboxylic acid, 
+1-5H20, converted by crystallisation from MeOH 
into the hydroxy-lactone form, anhyd., m.p. 169— 
170° after sintering, and reduced (Clemmensen) to
2-l'-naphthylmethyloyc\opentanecarboxylic acid, m.p. 
99—101°, which with SnCl4 in PhMe or, better, P20 5 
in C6H 6 (H2S04 gives variable results) affords 1 -keto-
2 : Z-cyc\opentano-l - . 2 : 3 :  i-tetrahydrophenanthrene, 
m.p. 163—164°. Clemmensen reduction converts this 
ketone into 2 : 3-cyclopentowo-l : 2 : 3 : 4-tetrahydro- 
phenanthrene, m.p. 119—121°, which with Se at 320— 
340° gives 2 : 3-cyelopentenophenanthrene, m.p. 85—
85-5°. R. S. C. 

Synthesis of methylcholanthrene. E. B er g -
mann and O. Bltjm-Bergmann (J. Amer. Chem. Soc., 
1937, 59, 1573—1575).—5-Keto-6-methyl-5 : 6 : 7 : 8- 
tetrahydro-1 : 2-benzanthracene (Cook and Hasle- 
wood, A., 1934, 657) with CH2Br-C02Me and Zn gives
6-methyl-i) : 6 : 7 : 8-tetrahydro-l : 2-benzanthrylidene-5- 
acetic acid, m.p. 231—233° (decomp.), and its Me ester, 
b.p. 240—245 /1-5—2 mm., which with H2-Pd-BaS04 
in hot AcOH gives, after hydrolysis, 6-methyl- 

5 : 6 : 7 :  8-tetrahydro-l : 2- 
benzanthryl - 5 - acetic acid, 
m.p. 192—194-5° (also ob­
tained from the unsaturated 

\  acid by H2-Pd-black in 
Qj£ EtOAc). Ring-closure by 

qq /  2 ? 2°» in ..hofc C0H 0 gives _tho

CH,

H2 ęHMe

( I- )

ketone (I), m.p. 168̂ —170° 
reduced (Clemmensen) to 
tetrahydromethylcholanthrene, 

m.p. 97—99°, which with Se at 330° affords methyl­
cholanthrene. R. S. C.

Transformation reactions of brominated de- 
rivatives of cholesterol. IV. Experiments with 
dibromocholestanone. H. H. In h o ffe n  (Ber., 
1937, 70, [fi], 1695—1701).—Treatment of dibromo­
cholestanone with KOBz in PhMe-BuOH at 135° gives 
mainly the isomeric, singly unsaturated monobenzoates,
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C27H430-C0Bz, (I), m.p. 177°, [aft0 +25-9° in-CHCU, 
and (II),. m.p. 137—138°, [aft0 +58-0° in CHC13. 
Alkaline hydrolysis of (I) łeads smoothly to eholestane-
3 : 4-dione (III), m.p. 147—148° (Butenandt et al.‘, 
this voL, 63); whereas under similar oonditions (II) 
affords (III) and cholestane-2: ‘3-dione (IV), m.p. 
(usually) 161—162° or 162—163°, [a f t +56-9° in 
CHC13 (quinoxcdine derivative, C^H^gN,, m.p. 180° ; 
enol acetate, m.p. 142°; enol benzoate,m.p. 124- -̂ 
124-5°), The constitution of (IV) is established by its  
oxidation to the dicarboxylic' acid C27H460 4, m.p. 
196° (Me2 ester, m.p. 01—61-5°), obtained by Windaus 
(A., 1914, i, .1066) from eholestanol. II. W.

cpiTEtiocholane-3 : 17-diol from małe urine.
A. B u t e n a n d t ,  K . T s c h e r n in g , and H. D a n n e n b e r g  
(Z. physiol. Chem., 1937, 248, 205—212).—Testo- 
sterone is hydrogenated (Pd-CaC03 in MeOH) to 
androstan-17-ol-3-one, m.p. 177—17S6, nndcrliocholan- 
l7-ol-3-one (I), m.p. 139—140°, [ a f t  +32-7° in EtOH 
(acetate, m.p. 143—144°, [aft0 +27-1° in EtOH; 
oxime, m.p. 211—212°).- (I)'is redueed by Na and 
boiling Pr^OH to e;noetiocholane-3 : 17-dtól (II), m.p. 
232°, [aft0 +26-5° in EtOH (diacetate, m.p. 121—122 ), 
identical 'with the produet obtained from małe urine 
(which may not exist as such in the urine but be formed 
during subsequent treatment). Oxidation of (II) 
affords cetiocholane-3: 11-dione, m.p. 128°, [aft1 
+115-2° inabs. EtOH. H. W.

Sterols. XIV. Pyroandrosterone and deriv- 
atives. R, E . M a r k e r , O. KLamm , D. M. J o n e s , 
a n d  L. W . M ix o n . XV. Synthetic preparation 
of epmfto-pregnanolone, the androgenic prin- 
ciple of human pregnancy urine. R. E . Ma r k e r ,
O. K am m , D. A. McGin t y , D. M. J o n e s , E . L. 
W it t l e , T . S. Oakw o o d , a n d  II. M. Cr o o k s . XVII. 
Isolation of pregnanolone from human preg­
nancy urine. R. E . Ma r k e r  an d  O. K amm 
(J. A m er. Chem. Soc., 1937, 59, 1363— 1366, 
1367— 1368, 1373— 1374; cf. th is  vol., 416).— XIV. 
O xidation  o f neocholestene (0 3) o r o f (3-cholestanol 
(C r03) y ie ld s a  dicarbonylic acid, C27H 4R0 4, m .p . 193°, 
w hich w hen h ea te d  w itti AcaO to  250° giyes pyro-fi- 
cholestanone, m .p. 98° (pp td . by  d ig itonin), redueed  b y  
Al(OPr^)3 to  pyro-$- (separa ted  as d ig itonide), m .p. 
130° (acetate, m .p. 77°), a n d  pyro-epi-cholestanol, m .p. 
155° (acetate, m .p. 96°), in  th e  ra tio  1 : 2 ;  N a  +  E tO H  
gives a  ra tio  3 : 1 .  T he m ixed  acetat.es o f these  are 
oxidised (C r03) to  pyro- an d  pyro-iso- (p p td . as 
digitonide) -androstermie, ClgI l 280 2, th e  form er, m .p. 
124° (acetate, m .p. 102°'; semicarbazone, m .p. 250°). 
Quinoline converts 3-chloroandrostan-17-one in to  
A2-androsten-17-one, m .p . 102°, redueed (Na-PrOH) 
to  the  androstenol, m .p. 165°, th e  acetate, m .p. 96°, 
o f w hich on  ozonisation yields a dicarboxylic acid, 
C10H 3oO5, m .p , 273°. H ea tin g  w ith  Ac20  to  250° 
converts this. in to  pyroandrostan-2-o?i-17-ol, m .p. 197° 
(semicarbazo7ie, m .p. 23S°). I t  iś eoncluded th a t  th e  
double linking in  neocholestene an d  in  androstenone 
is in  th e  2 : 3-position.

XV. See this vol., 251.
XVII. e pi - Pregnan - 20-o?ie - 3 - oZ, m.p. 136° (acetate, 

m.p. 99°), the semicarbazone, m.p. 248°, of which is 
isolated;from the mother-liąuors after the extractión 
of the epi-aZZo-compound, is oxidised (Cr03) to preg-

nanedione, m.p. 120°, and redueed (Pt02) to a pregnaiie-
3 : 20-diol, m.p. 230°, not pptd. by digitonin. A. Li.

Manufacture of ketones of polycyclic hydro- 
aromatic compounds [progesterone etc.].—See
B., 1937, 842.

Manufacture of unsaturated ketones contain- 
ing a sterol nucleus.—See B., 1937, 842.

Action of organo-magnesium compounds on 
benzilanils. (Ml l e s .) M. Mo n t a g n e  and M. Garry  
(Compt. rend.; 1937, 204, 1659—1661).—Benzil- 
morioanil (I) with MgMel uffoi-ds methylbenzoinanil, 
m.p. 104-5°, easily hydrolysed to methylbenzoin and 
NH2Ph. MgEtBr, MgEtl, and MgPhBr with - (I) 
lead to decomp. Benzildianil with MgMel and MgEtl 
affords, respectively, the m.p. 154° (II) and 181°
(III), of Ph methyl- and ethyl-anilinobenzyl keton a (cf. 
A., 1905, i, 519). The latter reaction is accompanied 
by tlie formation of (I) and NHPhBz. (II) with 
boiling HC1 giyes NH2Ph and a hydrochloride, m.p. 
145°, easily converted into 2 : 3-diphenyl-l-methyl- 
indole (cf. A., 1893, i,- 519), whereas (III) affords 
NH,Ph and an unidentified oil. J. L. D.

Synthesis of Jiłe.sobenzanthrones and anth- 
anthrones by the Ullmaim method. H. G. R u le  
and F. R . Sm ith  (J.C.S., 1937, 1096—1103).—8:1 - 
CjoHgBr-COgMe (A., 1934, 406) and o'-C8H4I-C02j\Ie 
with Cu-bronzeat 180°give^^ćrudeMe8-o-carbomethoxy- 
phenyl-l-naphthoate, which in H2S04 at 50° gives 
75% of mesobenzanthrbne-8-carbcixylic acid and its 
Me ester, and 11 % of ąnthanthrone. Substituted com­
pounds are obtamed similarly; the relatiye yields of 
benzanthrones and of anthanthrones aro tabulated, 
and thef effect of conditions and of reactivities is 
discuśsed. Benzanthronecarboxylić acids aro de- 
carbosylated by Cu-bronze in ąuinoline at 240°, 
and conyerted quantitatively into 8 : 3'-ketom&só- 
henzanthrones by P20 5 in 0-C8H4(C0)20: 1 '-Bromo- 
mesobenzanthrone-8-carboxylic acid (I), m.p. 315— 
316° (Me ester, m.p. 194°), is decarboxylated to 1'- 
bromome.sobenzanthronc (II), identical with the pro- 
duct (III) from mesobenzanthrone (IV) and Br; 
the l'-structure of (III) is thus coniirmed. The 
produet. of further bromination of (IV) (G.P. 193,959) 
must be 6: l'-dibromomesobe?izanłhro7ie, sińce the 
produet from (II) and Br is identical with that from 
decarboxylation of 6 : l'-dibrornomesobenzanthrone-S- 
carboxylic acid|  m.p. 354—356° (decomp.). Nitration 
of (IV) in PhŃ02 at 40—50° gives the l'-N 02-com- 
pound (V) (B., 1928,: 598) [now obtained from the 
8-carboxylic acid, m.p. 310° (decomp.)], but in boil­
ing AcOH the mam produet is the 2'-N02-compouncl 
(B.P. 224,522; B., 1925, 583); of which the m.p. 
is depressed by Q-nitromembenzanthro7ie, m.p. 291— 
292°, from the corresponding 8-carboxylic acid, 
m.p. 286—287° (decomp.). Oxidation (Cr03) of
(I) gives l'-bromo-3'-hydroxymesobe?izanthrone-8-carb- 
oxylic acid lactone, m.p. 321—323°. Reduction 
(Na2S20 4) of (V) giyes a blue vat dye which deposits 
a pink. NH 2-compound on atm. oxidatión. Me 6 :1 '- 
dibromo-7 : 8-benzonicsobenzanthrone - 4" - carbozylate
(VI), m.p. 233°, also forms an orange vat dye. I t is 
obtained by brief H2SO, treatment of Me2 4:4 ' -  
dibromo-1: l'-dinaphthyl-8 : 8'-dicarboxylate, which
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Me O,

(VI.)

on- prolonged treatment yields 4 : 9-dibroinoanth- 
•g anthrone (orangerred vat dye).

A similar result is obtained-with 
the unbroininated ester, indi- 
cating that the Me ester of type
(VI) is stablewhilst the acid gives 
an anthantlirone. Thus benzo- 
?ne.sobenzanthronecarbóxylic acid 
is converted by H2S04 into 
anthantlirone yery much morę 
rapidly than tlie Me ester (where 
steric hinclrance intervenes). 

The intermediate product from E t2 1 :T-dinaphthyl- 
8 :8'-dicarboxylate is thus not benzomesobenzanthrone- 
carboxylió acid (cf. A., 1914, i, 849) but the Et ester.
1 : 6-Dibromo-j3-naphthylamine is converted (Sand- 
meyer) into the nitrile of 1 : G-dibromo-2-naphthoic 
acid, m.p. 249—250°, of which the Me ester, m.p.
99—100°, yields Me2 6 : 6'-dibromo-l : 1'-dinwpkOiyh
2 :2 '-dicarbozylate, m.p. 220°, hydrolysed to the
2 : 2 ’-dicarbozylic acid, m.p. 342—344? (decomp.). 
This is converted (best by C1S03H) into 2 : 7-dibrorno- 
ańthantlirone, m.p. >360° (violet vat, dyeing cotton a 
deep orange). The following are also described. 
5 : 8 :  l-C10H5Br2-CO2H (improved prep:); Me 5- 
bromo-2-iodobenzoate, m.p. 45—46°; and 2-iodo-G- 
nitrobenzoic acid, m.p. 188—1S9° [from 6-nitroanthran- 
ihcacid, new m.p. 189° (decomp.) (improved-prep.)] 
(Me ester, m.p. 94°, from the Ag salt). Me 5-brmno-Ś- 
(o-carbo)nethoxyp}ienyl)-l-nap]ithoate, m.p. 155°. 1'-
Bromo-8 : 3'-ketomcsobanzanthrone, m.p. 326—328° 
sintering at 200°, except when resolidified and re- 
melted), couverted very slowly by alkali into a mix- 
ture (me.sóbenzantlirone-3'- and -8-carboxylic acids ?). 
Me 7 : 8-benżome$obenzanthrone-4:'-carbozylale, m.p. 
154°. 6-Brcmomesobenzanthrone, m.p; 182—183°, and 
its -8-carbozylic acid, m.p. 315—316°. (i-Bromo-, 
m.p. 239—240° (sintering 230°), and 6 :1  '-dibromo-
8 : 3'-kelomesobenżanthrone, m.p. 299—300°. Me 5- 
?iitro-S-o-carboxypkenyl-l-naphthoate, m.p. 154—-155°. 
G-Nitro-S : Z'-ketomesobenzanthrone, m.p. 316—317°.

E.W.W.
Colouring o£ artificial silk [with new alkoxy- 

łncsobenzanthrones].—See B., 1937, 774.

Heteropolarity. XXIX. Adducts from maleic 
acid and acecyclone. W. D i l t h b y  and S. H e n -  
k e l s  (J. pr. Chem., 1937, [ii], 149, 85—97).—The 
behaviour of the three deeply colourod ketones, 
tetraphenylci/dopentadienone (tetracyclone) (I), di- 
phcnyldiphenylenccj/ctopentadienone (phencyclone)
(II), and 2 : 5-diphenyl-3 : 4-(l : 8-naphthylene)-AS:J- 
CJ/dopentadiene (acecyclone) (III) (cf. A., 1935, 1241), 
is fundamentally siuular. The etóocarbonyldihydro- 
phthalic anhydride is first formed, and loses CO when 
heated, giving the dihydrophthalic anhydride, which 
is then dehydrogenated to the highly aryiated phthalic 
anhydride. Ali three products can be isolated from
(I) sińce the temp. of the respectiye transformations 
are sufficiently removed from one another. With (II) 
the primary addition occurs at 80° but the temp. 
of evolution of CO is so close to that of dehydrogen- 
ation th a t the H„-compound can be isolated only with 
difficulty. With (III) the temp. of addition nearly 
coincides with that of decarboxylation so that the

primaTy product is not isolable, whereas. the H2- 
and dehydro-compounds are readily obtained. (III) 
and maleic anhydride at >  150° give 2 : 5-di- 
phenyl-3 : 4 - ( l ' : 8'-naphthylene)phthalic anhydride 
(acephthalide) (IV), m.p.: 322°, in 95% yield, whereas 
in boiling PhCl the iif2-derivative, m.p. 356°, converted 
when heated above its m.p. into (IV): and also pro- 
duced morę slowly if fumaric acid is used, is: obtained.
(IV) is transformed into 2 : o-diphenyl-3 : . 4 - ( l ': 8'- 
naph thylene)phthalic acid (V), m.p. 320°, when

Ph

(IV.) (VI.)
treated successively with NaOH-EtOH and HC1 or 
when boiled with HCl-MeOH. The Me2 ester of (V), 
m.p. 242—243°, is produced from the acid and 
CH2N2 in EtOH or from (III) and (:C-CO„Me)2 at 
about 240°. Passage of NHS into molten (IV) affords 
the imide, m.pv 330—331°, whilst (IV) and molten 
NH2Ph yield the cmilide, m.p. 334—335°. 2:5-  
Diphenyl-Z :4 -( l ': 8'-luiphthylenetyhtlialoperinone (VI), 
m.p. 362°, is deriyed from (IV) and 1 : 8-C10H 6(NH2)2 
in C02 at 250—300°. (IV) is conyerted by AlCls in 
boihng C0H 6 into l-phenyl-5 : 6-(l' : 8'-naplithylenę)-

■ (VII,);
fluorenone-ii-carbozylic acid (VII), m.p. 341° (ozime, 
m.p. >400°), decarboxylated at 330—360° to 7- 
pheriyl-5 : 6-(l' : 8'-naphthylene)fiuorencme, m.p. 239— 
240°. (IV) is transformed by molten NaCl-AlCl3 
into 5 : 6-(1': 8'-naphthylene)difluorenone (VIII), m.p. 
351° (diozime, m.p. >400°) reduced by Zn and A cO H  
in C5H 5N to 5 : 6-(l' : 8'-naphthylene)difluorenol, m.p. 
245—246°, which when distilled with Zn dust gives
5 : 6-(l' : 8'-naphthylene)difluorene, m.p: 299°.

Preparation of 4-methoxy-2 : 5-toluquinone.
J . N. A sh ley  (J.C.S.,1937, 1471—1472).—The quin- 
one is prepared from toluquinone and MeOH refluxed 
with ZnCl2. R. S. C.

Linear pentacene series. C. Mabsch a lk  (Rev. 
Gen. Mai. Col., 1937, 41, 353—357; cf. A.,
1936, 1513).—6 : 13 - Dihydroxy - 7 :12 : 14 - triketo-
5 : 7 : 12 : 14-tetrahydropentacene (I) (Marschalk et 
al., A., 1936, 1256) and the compound (II) obtained 
(G.P. 298,345) by condensing leucoąuinizarin with o- 
C6H4(C0)20  in presence of A1C13 are oxidised to
6 : 13-dihydrozypcntacene-5 :14-7  : 12-diquinom ( I I I )
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{Ac2 derivative), also obtained by acetylation of (I) 
followed by oxidation with P b 0 2 and hydrolysis.
(III) has been obtained synthetically by condensing
1 : 4-dihydroxyanthraquinone-2 : 3-dicarboxylic an­
hydride with C6H 6 to 1 : Ł-dihydroxy-2-benzoyl- 
anthraquinonc-2>-carboxylic acid, which is then cyclised.
(III) is very readily reduced to (II), which is thus
6 : 7 : 12 : 13 - tetrahydroxypentacene - 5 : 14 - quinone; 
this view is confirmed by the isolation of a tetra- 
acetate. (II) and (III) are converted by Pb(OAc)4 
into pentacenetriquinone, reduced by KI in AcOH 
to (III) and by S02, Na2S20 4, N2H4,H20, or 
NHPh-NH2 to (II). Reasons are advanced for 
considering (I), (II), and (III) capable of reacting in 

desmotropic forms, proof of 
which is afforded by the trans- 
formation of (II) into 
2 : 3 : 6 :  7-dibenzanthra-9 : 10- 
ąuinone and into 2 : 3 : 6 : 7- 
clibenz-9 : 10-anthrone. (II) is 
converted by distillation with 
Zn dust into 9 : 10-dihydro- 
pentacene in 50% yield. The 

product obtained by Russig by the 'action of air on
1 : 4-dihydroxy-2-naphthoic acid in alkaline solution 
or in org. media (considered to be a dihydroxypentac- 
enediąuinone) is (IV) sińce it is transformed by fusion
with alkali into 1 : 4 : 1 ': 4'-tetrahydroxy-2 : 2'-
dinaphthyl. H. W.

Synthesis of aldehydic isomerides of methyl- 
ionone. S. I s h i k a w a  and T. M a t s o u r a  (Sci. Rep. 
Tokyo Bunrika Daigaku, 1937, 3, A, 173—179).— 
a-Ionone and CH2Cl-CO,Et in C6H 6 are converted by 
NaOMe into Et aS-oxi(to-8-2 : 6 : 6-trimethyl-A2-cyclo- 
hexenyl-$-methyl-b.v-penterwate, b.p. 116—120°/2-5 
mm., transformed by boiling KOII-MeOH into 

-2 :6 : 6-trimethyl-A?-cyclohexenyl-a.-methyl-AP-butenal, 
.p. 85—87°/3 mm. \thiosemicarbazone, m.p. 152° 

(corr.; Beri)], which has an odour of violets. 
Similarly, (3-ionone gives Et <x(3-<m<io-8-2 : 6 : 6-tri- 
methyl-A1-cyę,\ohexenyl-$-victhyl-&v-pc,ntenoate, b.p. 
146—149°/2 mm., whence y-2 : 6 : G-tritnethyl-A1- 
cyc\ohexenyl-a.-methyl-A^-butenm, b.p. 131—133°/3 
mm. [thiosemicarbazcme, m.p. 160° (corr.; Beri)].

H. W.
Carbonyl constituents of eucalyptus oils. II. 

Seasonal variation of E. cneorifolia oil. P. A.
B e r r y , A. K. Ma c b eth , and T. B . Swanson  (J.C .S ., 
1937, 1443—1447).—The oils obtained by monthly 
distillations of young leaf of E. cneorifolia show in- 
crease during the period of active growth, and side by 
side with this a fali in d- and a rise in i-rotation 
owing to increase in the terpene content of the oil. 
No marked similar change is found in the oils from old 
leaf. The terpenes contain considerable ąuantities of 
Z-p-phellandrene during the flush period, and the bio- 
genetic relationship /-P-phellandrene, Z-phellandral, 
Z-4-tsopropyl-A2-ci/cfohexan-l-one is suggested. 
Z-a-Phellandrene and cymene are also present, the 
amount of the latter decreasing in the winter months. 
No cryptal was detected. P. R. S.

d-Phellandral and d-4-isopropyl-A2-ci/cfo- 
hexen-l-one. P. A. B er r y , A. K. Ma c b eth , and 
T. B. Swanson (J.C.S., 1937,1448—1450).—The oil of

water-fennel contains cZ-phellandral, aD +116-22° 
(2 : i-dinitrophenylhydrazone, m.p. 204°), d-i-iso- 
propyl-A2-cycZohexen-l-one, aD +52-16° (p-nitro- 
phenylhydrążone, m.p. 16J7-50; 2 : 4-dinitrophenyl-
hydrazone, m.p. 136°), and (Z-p-phellandrene, detected 
through the nitrosite. F. R. S.

Stability and capability of transformation of 
tbe pinane system  in tertiary metbylnopinol 
and in homologous tertiary nopinols. M. Lrpp 
and H. St e in b r in k  (J . pr. Chem., 1937, [ii], 149, 
107—152).—A substituent (except 1-C10H~) in 
addition to OH at 4 in ajpopinane diminishes the 
stability of the ring system during reactions, par- 
ticularly during elimination of H20. As OH is removed 
with formation of a double linking, the 7 : 3-union is 
ruptured and a dicyclic system is not further formed 
but the bridge remains broken. Mixtures of mono- 
cyclic hydrocarbons result, a portion of wliich con- 
taining the double linkings in the a-terpinene position 
can be removed as maleic anhydride (I) adducts. The 
production of the same adducts from tert.-nopinols and
(I) depends on the dehydrating power of (I) which 
causes loss of H20  in the initial stages of the change: 
The formation of hydrochlorides is explained similarly; 
during replacement of OH by Cl the bridge is broken 
with production of a double linking. This remains 
intact during reactions with PC15 but becomes satur- 
ated when HC1 is used. Interaction of nopinone with 
the appropriate Grignard reagent gives the following 
compounds : methyhiopinol (II), b.p. 88—89°/12 mm., 
m.p. 58—59°, [a]” —2-30° in abs. E t20 ; ethyl- 
nopinol, m.p. 44—45°, [a]J,7 +3-87° in abs. E t20 ; 
n -propylnopinol, m.p. 41—42°, [a]},7 +10-57° in abs. 
E t20 ; benzylnopinol (III), b.p. 131—132°/0-8 mm., 
[a]'o° +10-41° in cyctohexane; phenylnopinol (IV), 
m.p. 116—117°, [a]},8 +.7-91° in abs. Et20, and 
m.p. 59—60°, [<x]d +24-5° in abs. E t20, respectivety I
2-naphthylnopinol (VI), m.p. 120—121°, [a]f,° +43-90° 
in C6H 6; l-naphthylnopinol (VII), m.p. 163—164°, 
Md +84-30° in C6H G. (II) is converted by C at 220° 
into p-cymene. ZnCl2 dehydrates (V) in boiling 
C6H 6 to a hydrocarbon, C15H j8, b.p. 107—108°/0-25 
mm. H2C20 4 transforms (IV) and (V) into closely 
similar products, C16H 18, b.p. 118—119°/1 mm. and 
119—120°/l-2 mm., [<x]“  -13-61° and -40-73° in C6H 6, 
respectively, which afford the same dihydrochloride, 
C16H20C12 (VIII), m.p. 86°, and are hydrogenated 
to the hydrocarbon, C15H22, b.p. 105—106°/l-4 mm. 
The main component is probably A1:7(8)-q/cZohexadiene. 
H2C20 4 and (III) at 130° give the strongly unsaturated 
substance C1(iH20, b.p. 125—129°/l-5 mm. With HC1 
in dry E t20  (II) gives mainly dipentene dihydro- 
chloride. (III), (IV) or (V), and (VI) similarly yield 
dihydrochlorides, C16H22C12, m.p. 110-5—111°,
Ci5H20C12, m.p. 85—86°, and C,9H22C12 (IX), m.p. 
107—107-5°, respectiyely; to these a monocycUc 
structure is ascribed sińce they are derived also from 
the corresponding hydrocarbons. (IV) or (V) with 
PC15 in ligroin gives a non-cryst. monchydrochloride, 
transformed by HC1 into (VIII); under similar con- 
ditions (V) gives an unsaturated monohydrochloride, 
m.p. 99—100°, [a]},8 —101-15° in C6H 6, transformed by 
HC1 into (IX). (II) is unaffected by borophosphoric 
acid in C6H 6. (IV) is converted by Et3B03 at 100°
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and then at 100° into a hydrocarbon mixture and a 
product B(0-C1SH19)3, m.p. 204—206°. Attempts to 
obtain the acetate of (IV) were unsuccessful. (II) 
and (I) a t 90—100° give 3 : 6-e?i(Zoethylene-3-methyl-
6-tsopropyl-l : 2 : 3 : 6-tetrahydrophthalic anhydride 
(X), m.p. 60—61°, [a]D ±0° (corresponding imide, 
m.p. 156-5—157°), identical with that derived from 
a-terpinene. a-Phellandrene and (I) give an adduct, 
m.p. 127—127-5°, whereas (3-phellandrene yields a 
complex product. Borneol and (I) at 160° afford 
fumaric acid and bornyl H malca te, m.p. 118—118-5°. 
isoBorneol and camphene hydrate. appear to give 
mainly the corresponding normal esters. (III), (IV) 
or (V), and (VI) with (I) give produets, C20H22O3, m.p. 
134—135°, [cc]d ±0° (corresponding imide, m.p. 183—
183-5°), C19H20O3, m.p. 170-5—171°, and C^H^Oą, m.p.
201—201-5°, respectively, analogously constituted 
to (X). Nopinol and (I) give the adduct, C13H 10O3, 
m.p. 107—108°, derived from apo-a-terpinene.

The optically active hydrocarbon obtained from
(VII) and H 2C20 4 is obviously a mixture with strongly 
unsaturated components; a maleie anhydride adduct 
cannot be obtained from it or from (VII). I t  appears 
to consist mainly of the limonene analogue
CH2:C]\le-CH<^g2̂ f > C - C 10H 7-a. HC1 and (VII)
give an optically inactive monohydrochloride (XI), 
C19H21C1, m.p. 99-5°, which is indifferent towards 
CaO, and is converted by AgOAc into a mixture of 
hydrocarbons and by Mg into a somewhat unsaturated 
hydrocarbon, m.p. 40—42°, of ill-defined composition. 
Cautious treatment of it with NaOEt gives the homo- 
geneous, optically inactive hydrocarbon, C,9H20, m.p. 
55—56°, re-convertible into (XI). With Na and 
EtOH (XI) gives an optically inactive saturated 
hydrocarbon, C29H24, b.p. 128—130°/l-5 mm., which is 
therefore nionocyclic. (VII) and PC15 give the mono- 
hydrochloride, C19H21C1, m.p. 90—90-5°, [a]J>s —132-5° 
in C6H 0, which appears saturated towards Br and is 
converted by 0-2N-NaOEt into the feebiy unsaturated 
hydrocarbon, C19H20, m.p. 50-5—51°, [a]^ -88-9° in
c8h 6. h . w .

Resolution of cis- and fi-ans-norcaryophyllenic 
acid. H. N. R y d o n  (J.C.S., 1937, 1340—1342).—
Et cyanonorcaryophyllenate, b.p. 133—136°/l-5 mm., 
obtained from E t aa'-dibromo-£S-dimethyladipate 
and NaCN, is hydrolysed (KOH) to 3 :3 -dimethyl- 
cydobutane-1 : 2 : 2(1 : 1 : 2)-tricarboxylic acid, m.p. 
176° (decomp.), decarboxylated to a mixture of cis- 
and irams-norcaryophyllenic acid. Resolution of the 
dl-cis-ncid through the cinchonidine salt [salt of d-acid, 
m.p. 215° (decomp.), [a]f5tl —138-0° in EtOH] gives 
d-, m.p. 163—165°, [a]““01 +4-9° in CHC13, and 1-cis- 
norcaryophyllenic acid, m.p. 165°, [a]™31 -5-9° in 
CHC13. The dl-trans-&cid is resolved through the 
brucine salt (salt of Z-acid, [<x]J5óx —81-46° in COMe2) 
into 1-, m.p. 126°, [a]Jf61 -129-0° in CHC13, and d- 
tT&ns-norcaryophyllenic acid, m.p. 123—125°, [ajj^i
4-122-3° in CHC13, which is identical with the d-acid 
obtained by oxidising caryophyllene. The bearing 
of this identity on the stereochemistry of caryo­
phyllene is discussed, and it is pointed out that the 
assumption that natura! produets possess the most 
stable configuration is unjustifiable. F. R. S.

Elemic acid from manila elemi resin. IX. 
Dihydroelemolic acid. M. Mla d en o v ić  (Monatsh., 
1937 , 3 0 , 405—408; cf. A., 1936, 340).—Hydrogen- 
ation (Pd-C or P t0 2; EtOAc; room temp. or 60°) 
of elemolic acid (I), purified by way of derivatives, 
gives only dihydroelemolic acid, m.p. 238°. When 
purified only by crystallisation, (I), m.p. 220°, gives 
also a smali amount of tetrahydroelemonic acid. 
Ruzicka’s results (A., 1933, 69) were due to the use of 
impure (I). R. S. C.

Sapogenins of Polygala śenega. W. A. J acobs 
and O .I sler  (J. Biol. Chem., 1937,119 , 155—170).— 
The crude saponin, senegin, from senega root, -with 
EtOH-HCl gives a prosapogenin, further hydrolysed 
by E t0H -H 20-HCl to a mixed sapogenin (I) contain- 
ing a dihydroxydibasic acid, senegenin (II), COTH440 8 
or C30H40O8, m.p. 290—292°, [a]”  +19° in EtOH 
(Me„ ester). In alkaU (II) opens a laetone ring and 
becomes tribasie, but is not regenerated on acidifica- 
tion. I t  is converted by AcOH-NaOAc into the 
Ac2 derivative, m.p. 270° (decomp.), and a substance, 
m.p. 313°. The mixture (I), after removal of (II), 
gives a second product, which when heated with aq. 
NaOH yields a dihydroxydicarboxylic acid E tx ester
(III), C3iH60O6 or C31H48Óg, m.p. 257° (rapid heating) 
(Na salt; di-j)-bromobenzoyl derivative, m.p. 213°), 
in which no laetone group can be detected, but which 
gives the Et ester diacetate, with a less sol. by-product, 
no m.p. <340°. With CH2N2, (III) gives the Me Et 
ester; with KOH-C5H n -OH, the dihydrożydicarboxy- 
lic acid, m.p. 230°, is obtained. Dehydrogenation 
(Se) of (II) gives produets including a chrysene 
homologue, C23H22, m.p. 246-5°, apparently identical 
with Ruzicka’s product from hederagenin (A., 1932, 
517), with a substance, m.p. 198°, apparently tri- 
methylpicene. Dehydrogenation of (III) gives simi- 
lar produets. E. W. W.

Sapogenin of Gypsophila. M. S. T aggart and
G. H. R ic h t e r  (Biochem. Z., 1937, 2 9 1 , 349—353; 
cf. Karrer and Lier, A., 1926, 401).—The sapogenin,
(I), probably OH-C^Hgg-CO-CO^ (OH alcoholic) 
(hydrazone), is a pentacyclic a-keto-acid containing 
no aromatic ring. The semicarbazone of (I) with Na 
in EtOH at 180° for 8 hr. gives an acid, m.p. 302°, 
containing no active H. (I) treated successively 
at 150—160° for 10 hr. with HI and for 10 lir. with 
HI -}-red P yields the corresponding hydrocarbon, 
C26H44, d f  0-9354, <  1-5029. W. McC.

Dracorubin. II. H. Brockmann and R. Haase 
(Ber., 1937, 70, [5 ], 1733—1738; cf. A., 1936,1260).— 
Fresh analyses and determinations of mol. wt. of 
dracorubin (I), m.p. 314—315° when placed in bath 
preheated to 304°, [a]£j —35° in CHC13, its hydrochlor­
ide, perchlorate, and picrate establish the composition 
C32H240 5 (instead of C19H 140 3) for (I) and its “ ob- 
vious identity” with the dracocarmin of Hesse (A., 
1936,1435). Treatmentof (I)with molten KOH affords 
COPhMe and BzOH; the latter is also obtained by 
the oxidation of (I) with Cr03 or H20 2. (I) is rapidly
decolorised by Zn dust in AcOH-C5H5N but not in 
AcOH alone; the colour is restored by air. (I) is 
converted by Br in CHC1, into dibromodracorubin, 
decomp. about 300° (hydrooromide). Hydrogenation 
(Pt in AcOH) of (I) give the sparingly sol. a-hydro-
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dmcoryhin > (II), C^ll^O j (possibly O32HI0O5), m.p. 
248° (decomp.), [a]S>° -f-74° in C5H5N, which appears 
to contain at ieast one ,0H. Since (I) does not con­
tain active H this OH must bc formed by reduction 
of CO, hence fixing the function of a second O in (I). 
With NHoOH (I) yields a cryst. product. . COPhMe 
is not formed by the action of molten KOI! on (II):
(II) is readily oxidised by air and is converted by 
chloranil in C6H„ into $-dracorubin, C32H30O5 ( ? 
C32H280 5), m.p. 280° (corr.), which resembles (I) 
very closely and may be .pręsent in the crudę drug. 
The meclianism of dehydrogenation is, not olucidated 
but the process occurs in two stages. Oxidation 
of (I) with H20„ gives a yellow, cryst., optically active 
substance,jpipjbaluy, C24H20O6, m.p. 24$°,: ;włuclv can 
be. hydrogenated and acetylated and i$ capable of 
thermal d^grądation. , ; H- W.

Butyryl derivative of Congo copal. E. Me r - 
t e n s , L. H e l l in c k x ,. and C. d e  H offm ann  (Buli. 
Soc. chim. Belg., 1937, 46, 253—255).—The copal is 
refluxed with technical abs. P rC 0 2H  for 4 lir., and the 
exccss of acid then distilled off at 150°. The product, 
m.p.: 117—11S°, consists of butyric eatera of the OH- 
acid together with the other coiistituents of the copal. 
The d, acid, sap., ester., and I vals. are recorded.

H. G. M.
Preparation of tetrabydrofuran. I. T. STRtfKOV 

(Chmii Farm. Prom., 1935, No. 1, 35).—Tetramethyl- 
ene glycol is treated with S0C12 and the product 
treated with NaOH and redistilled. Ch . Abs. (r)

Preparation of ditetrahydrofurfurylamines.—- 
See BJ, 1937, 880.

Catalystfor oxidation óf furfuraldehyde. V. J.
Skbdickov (Maslob. Shir. Delo, 1934, Ko., 4, 43).— 
V2Os may bc replaced by V-Fe or V-A1 alloys (8%V);
these alloys are useful for other oxidations__

Ch . A b s . (?;)
Pharmaceutical application of furfuraldehyde.

II. A. MaŃcini (Riv. BioL, 1937, 22, 482— i88).— 
Furfuraldehyde with p- or o-anisidińe or ̂ -pherietirline 
in EtOH-AcCOgH affords d-mc.thox'y-, m.p. 242— 
243° (decomp.) (N a salt), S*ntethpxy-, m.p- 230—231° 
(decomp.) (Ną salt), and1 G-ethoxy-2-(2'-furyl)Cinęh(nuc 
acid, m.p. 218;—219° (decomp.) (ATa salt), respećtively. 
The pliarmacólogical properties of the abpve acids 
are compared %vith tliose of óther atophan derivativeś.

F. O. H.
Condensation of methyl pyruvate with methyl 

malonate in presence of anhydrous zinc chloride.
J . W. BakEb and (Miss) A. S. L a u fe r  (J.C.S., 1937, 
1342—1348).—AcC02Me and CH2(C02Me)2 (2 :: 1 mol.) 
condense (ZnCl2) to give Me 2-keto-3-niethyl-2 : 5- 
dihydrofnran-5-malonate-~>-carboxylate (I), m.p. li9°, 
and an unsaturated ester,C14H20O9, b.p. 101°/0-6 
mm. Hydrolysis of (I) with KOH yields the M eli*  
estór, m.p. 145° (decomp.), decarbóxylated to 5- 
carbomethoxy - 2-keto - S-methyl - 2 : 5-dihydrofuran - 5 - 
acetic acid, m.p. 144°, with Ba(OH)„ affords the Ba 
salt (-)-4H20), hydrolysed to 2-keto-3-methyl-2 : 5- 
dihydrofuran-5-malonic acid, m.p. 136° (decomp.), 
and with HC1 forms the -5-acetic acid (II), m.p. 124° 
(Me ester, b.p. 126°/1 mm.), and a-methyl-lsenilic 
acid (p-nitrophenylhydrazone, m.p. 170°; \>-nitrophenyl- 
hydrążone of Me ester, m.p. 142°). a-Methyl-lseyulic

acid is obtained by hydrolysis ó f ' Me ■ B-lceto-n- 
pentłme-$y-dicarboxylate, b.p. 128-5°/12 mm., from 
CHoAc-COMe and CHMeBrC02Mc, whilst the P- 
acid is similarly prcpared through Me y-keto-fi- 
methyl-h-butane-a$-dicarboxylate, b.p. 125—126°/11 
mm. (semicarbazone, m.p. 151°). Hydrolysis of (II) 
with Ba(OH)2 gives a-methylmuconic acid, m.p. 171° 
[synthesised in a form of high m.p., 276° (decomp.), 
from a-methyladipic acid], and catalytic reduction 
yields the //„-acid, m.p. 96°. Reduction of (I) affords 
Me ■! $-hydroxy-&-carbethoxy-n-penlane-o:<x$-tricarboxyl- 
ate, m.p. 107-5°, hydrolysed to 2-keto-i-me.thyltelra- 
hydrofuran-ó-acetic-5-carboxylic acid, m.p. 186°. Ozon- 
olysis of (I) gives CH20  and H2C20 4 and of (II) yields 
CH20, HC02H, and some rf£-malic acid. The inter 
relationships"of the derivatives are summarised.

F. R. S.
Synthesis of 6-methylcoumarin. A'. M. Bul- 

uigina (Maslob. Shir. Delo, 1934, No. 4, 43—44).;— 
On a semi-technical scalę p-cresol and fumaric acid 
with 72% H2SO.i give a 40% yield of 6-iiiethyl-
coum arin, m .p . 73— 74°. Ch . A b s . (r)

.

Natural coumarins. XXXII. Partial syn­
thesis of fraxidin and /sofraxidin and synthesis 
of a further derivative of 6 : 7 : 8-trihydroxy- 
coumarin. E . S pa th  and Z. J erzm anow sk a-Si e n -
2  ew iczow a  (Ber., 1937, 70, [B], 1672— 1677).—  
Partia! methylation of fraxetin (7 : 8-dihydroxy-6- 
methbxycóumarin) (I) with- CH2N2 gives 8-liydroxy-
6 : 7-dimethoxycoumarin and 7-hydroxy-6 : 8-di- 
iiiethoxyeoumarin, identical with fraxidin and iso- 
fraxidin respectiyely. In ań attempted synthesis 
óf (I), 6 :7 : 8-tribydroxycoumarin [prep. from
1 : 2 : 3 :  4-C6H2(OH)4 described] is partly methylated 
but jtbe product (II), m.p., 223—224° (vac.), is not 
identical with (I) and is either 6 : 8-dihydroxy-7- 
mętboxy- or 6 : 7-dihydroxy-8-methoxy-coumarin. 
Further, pyrogallol carbonate is converted by conc. 
H 2S 0 4 and HN 03 at —10° into 4:-nitropyrogallol 
carbonate, m.p. 151—153° (vac.), which with CH2N2 
in Et„0 affords A-nitropyrogallol Carbonate 3-Me ether,
b.p. 120—130° (bath)/0-005 mm., m.p. 125—127° 
(vac.); this is reduced (ZnCl2-conę. HC1) to 3-arnino- 
pyrogallol carbonate 3-A/e ether, the hydrochloride 
of whicli is transformed by l ł 20  at 140—150° into 
1: 3 : i-trihydroxy-2-methoxybenzene,‘n\.y. 101—102-5°,
and, thence by malic acid and conc. H2S04 at 110—
115° into (II). H. W.

Natural coumarins. XXXIII. Constitution 
of ammoresinol. E, Sp a t h  and F. K esztler  (Ber., 
1937, 70, [B\, 1679—1680).—A reply to Raudnitz 
(this vol., 383). H . W.

Utilisation of phenanthrene for synthesis of 
dyes óf the type of fluorescein and rhodamine.

B. B ogoslovski (Prom. Org. 
Chim., 1937, 3, 299—300).— 
Diphenic anhydride (I) and 
w-CGH4(OH)2 (II), heated with 
ZnCl2 (210°; 2 hr':); yield an 
analógue of fluorescein (R — OH, 
R ' — H). Dyes of the ty^je of 

: gallein (R =  R ' — OH) or 
rhodamine (R == NEt2, R' =  

by substituting gallic acid orare obtained
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m-OH*C6H4-NEt2 for (II) in the above reaction. The 
.dyes are of 110 practical importance, both because of 
their poor dyeing ąualities, and because of tbe Iow 
yields of (I) obtained by oxidation of phenanthrene.

R.T.
New nitrogenous component of Sanguinąria  

canadetisis, L. E. Spath, E. Schlemmer, G.
SoHENCK,andA. Gem pp

o  (Be*-, 1937, 70, [B],
)  II I Io > CH2 1677—1679).— Chrom-

atog raph ic  analysis o f
oL jNMe alkaloids in CHC13
| b y  A120 3 leads to the 

j j q_(*) CO (j j isolation of hydrozy-
sanguinarine (I), m .p . 

360—361° (vac.; corr.),. [«]„ ±0°, also obtained by 
oxidation of sanguinarine nitrate by K3Ii'e(CN)B in 
ąlltaline solution. H. W.

Rottlerin. H. Brockmann and K. M aier (Natur- 
wiss., 1937 , 25, 460).—Determination as the p- 
nitrophenylhydrazone shows that 1 mol. of PhCHO 
is formed from 1 mol. of rottlerin (I) when the latter 
is ozonised. Oxidation of (I) under yarious condi- 
tions yields neither o- nor p-0BH ,(C02H )2. The 
action of diazoaminobenzene on (I) yields a cryst. 
red dye, m.p. 206—206-5°, identified as 3-benzeneazo- 
2 : 4 :  C)4rihydroży-5-ciceiyltoluene. When (I) is 
boiled -with EtOH, PhMe, or AcOH, it yields a yellow 
cryst. product, C23H220 6 or C27H260 7, m.p. 139— 
140°. These results are consistent with the structure 

Ac OH
O H / ^>—CH2-[R]-CO-CH::CHPh for rottlerin (cf.

Me C)K
MeGookin et al., this vol., 300). W. O. K.

Difurylmetbane derivatives. D. Dinełli [with
G. B. MaRini] (Gazzetta, 1937, 67, 312— 317).—  
E t furan-2-carboxylate (I) with (CH20)3 in H2S04 
yields the Etz ester, b.p. 204°/4 mm., of 2 : 2'-difuryl- 
metkane-5 :5 '-dicarbozylic acid, m.p. 238° (also ob­
tained by way of the Me and Me2 esters). When 
distilled with Cu, this gives 2 : 2'-difurylinethane, 
and its 5-carbozylic acid, m.p. 118°. With (MeCH0)3 
in H2S04, (I) gives the Et2 ester, b.p. 210°/5 mm., of 
aa-2 : 2'-difuryhthane-5 : 5'-dicarbozylic acid, m.p. 
216°, decarboxylated (Cu) to the 5-carbozylic acid, 
m.p. 105°, and to aa-2 : 2'-difurylethane, b.p. 80°/10 
mm. With PhCHO, (I) yields Et2 2 :2 '-difuryl- 
phenylmethane-5 : 5'-dicarbozylate, m.p. 212°.

E. W. W.
Am ino-acids containing su lphur. I. Syn- 

tbesis of 2-thienylalanine. H. C. Y ttak and H.
C. Lx (J. Chinese Chem. Soc., 1937, 5, 214—218).— 
Thiophen-2-aldehyde E t2 acetal, b.p. 223° [prep. from 
Mg 2-thienyl iodide and CH(OEt)3 described], is 
converted by hippuric acid, fused NaOAc, and Ac,0 
at 100° into 2 -2>henyl-±-2 l-thienylideneozazolone, m.p. 
173—174°, which is transformed by boiling aq. 
Na2C03 into a-benzamidG-$-2-thienylacrylic acid, m.p. 
227"—228° (decomp.). This is reduced by Na-Hg 
to a-benzamido-G,-2-thieyiylpropionic acid, m.p. 177— 
178-5°, hydrolysed by 6N-HC1 to 2-thienylalanine., 
m.p. 246—246-5° (decomp.) (picrolonate, decomp. 
above 200°). H. W.

Mannfacture of indigoid vat dyes [oxythio- 
naphthens].—See B., 1937, 888.

Carbon compounds of tbe 1 : 9-antbratbiopben 
series.—See B., 1937, 880.

Structure of tbe sulphur black dye nigro- 
sulphine K. V. U eim tzev  (Prom. Org. Chim., 1937,
3, 354—359).—The results and conclusions of Chmel- 
nitzkaja et al. (A., 1935,1384) are questioned. Hydro­
lysis data suggest the presence of S-S03H, but not of 
S03H or S’S02H groups. R. T.

[Derivatives of cyciotetramethylenepyrrole 
and their molecular compounds with substituted 
barbituric acids.] H. Rtthkope (Ber., 1937, 70, 
[I?], 1835; cf. this vol., 307).—An acknowledgment 
of the publication of Lee and Christiansen (A., 1936, 
1268). H. W.

Pyridine-2-acetic acid. M. P. Op a r in a  (Chim. 
Earm. Prom., 1936, No. 2, 98—101).—Pyridine-2- 
acetic acid loses C02 in H20  at 50—60°. The Me 
ester is more stable and may be hydrogenated (Pt) 
to piperidine-2-acetie acid; it yields CH4 with 
Grignard reagents. Ch. A b s . (r)

2 : 3 :  6-Triam inopyridine. A. Tschitschibabin 
and C. Hofesiann (Compt. rend., 1937, 205, 153— 
154; cf. A., 1916, i, 163).—2 : 6-Diamino-3-benzene- 
azopyridine with H2-Ni in Ac20  affords 2 : 3 : 6 -  
briacetamidopyridine, m.p. 253°, hydrolysed (HC1 in 
sealed tube) to the base (unstable in air), which is 
isolated as its dihydrochloride, m.p. 230° (decomp.) 
(błock). J. L. D.

M esomerism of l-hydroxyphenylpyridinium  
bases . W. Sc h n e id e r , W. D o b lin g , and R. Co r d h a  
(Ber., 1937, 70, [5], 1645—1665; cf. A., 1924, i, 
1107).—The differing colours of sólutions of pbenol 
betaines of the type of the l-hydroxyphenylpyridinium 
bases are not related to a change of mol. wt. in solu­
tion. The simple mol. wt. of the substances in 
EtOH is not in harmony with the existence of a 
bimol. red base. Substituents ortho to the phenolic 
OH influence the charaeter and colour of the bases 
according to the auxochromic or antiauxochromic 
naturo. The lightly coloured N 02-bases are well 
marked betaines sińce the N 02 groups increase the 
anionie charaeter of the mol. and so increase the 
polar contrast to the cationic charaeter dependent on 
the pyridinium complex. These substituents there- 
fore displace the condition of the mol. towards the 
betaine structure and also stabilise it so that solvato- 
chromism almost disappears. NH2 and NHAe groups 
aet in the opposite direction, diminishing the 
polar contrast within the mol. The condition of the 
mol. is therefore displaced from the truo betaine 
form. Solvation displaces this condition stepwise 
in aecordance with the naturę of the solvent more or 
less in the sense of an approximation to the betaine 
structure sińce the dipoles of the solvent are attracted 
to the polar centres of the mol. and stabilise the 
zwitteiions as such and saturate the system from 
without. In the blue and green solutions and par- 
tieularly in the solid anhydrides the mol. is farthest- 
removed from the betaine condition; therefore the 
colour is deepest here and the chemical charaeter is 
most unsaturated. This second, unsaturated limiting
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condition, initially interpretęd by a ąuinonoid con- 
stitution, is best expressed by the “ polar ąuinonoid ”

r-O-

\

(C)
s tru c tu res  A  an d  B, w hilst for m -derivatives, which 
show  analogous behaviour, th e  “  po lar m -quinonoid  ” 
constitu tions O a n d  D  a re  ayailable.

2 : 4 :  6-Triphenylpyrylium iodide, anhyd. NaOAc, 
and ^-NH2-CfiH4'OH in boiling AcOH yield 2 : 4 : 6 -  
triphe?ujl-l-j)-hydroxyphenylpyńdmiuin betainę, red 
hezaliydrate (I), m.p. 199°, and blue-black anhydride
(II). (I) becomes orange-yellow when cooled in liąuid
air whereas (II) remains unchanged. The colours of 
the solutions of (II) in various media are reęorded, 
together with their ehanges with alterations of temp.
(II) and Mel afford 2 : 4 :  G-triphenyl-1 -j>-anisylpyrid- 
inium iodide, m.p. 305—306°. 2 : 4 :  6-Triphenyl-l-o- 
hydrozyphenylpyridinium iodide (+lAcOH), m.p. 
188°, gives the corresponding betaine. 2 : 4 :  6-Tri- 
phenyl-l-m-hydroxyphenylpyridinium iodide, m.p. 
299—300°, is converted by alkali into compounds 
(C2flH21ON)3,HI and (C29H21ON)14,HI, m.p. 135° and 
153° respectively; the corresponding betaino base 
is non-eryst. (I) in AcOH is converted by conc. 
HN03 a t room temp. into 2 : 4 :  6-triphenyl-1'-nitro- 
4'-hydrozyphenylpyridinium nitrate, docomp. about 
175° after softening at about 145°, transformed by 
alkali into 2 : 4 :  ę>-triphenyl-\-nitro-Ą!-hydrozyphenyl­
pyridinium betaine, m.p. 290°. 2 : 4 :  G-Triphenyl-l- 
nitro-Z'-hydrozyphenylpyridinium betaine (+0-5H20), 
m.p. 345° [corresponding nitrate (-j-lH20), decomp. 
about 150° after softening at 130°], and 2 : 4 :  6-tri- 
phenyl-\-dinilro-2'-hydrozyphenylpyridinium betaine, 
m.p. about 335° on błock preheated to 330° (corre­
sponding nitrate, m.p. about 340°), aro described. 
Reduction of the N 02-compounds gives the corre­
sponding amines. The readily oxidised 2 : 4 :  6-Iri- 
phenyl-l-amino-4:'-hydrozyphenylpyridinium betaine is 
isolated as the benzoate, C29H22ON2,2BzOH, m.p. 
219—220°, transformed by hot Ac20  into 2 : 4 : 6 -  
triphenyl-1 -acetamido-H-hydrozyphenylpyridinium 
betaine (+6H 20), m.p. 198—200°. 2 : 4 :  6-Tri- 
phenyl-1 -amino-Z'-hydrozyphenylpyridinium betaine
gives a chloride (-f-lH„0), m.p. 207—208°, conyerted 
by Ac20  +  NaOAc into 2 : 4 :  6-triphenyl-\'-acet- 
amido-W-hydrozyphenylpyridinium betaine (+4H 20), 
m.p. 163—164°. 2 : 4 :  Q-Triphenyl-l-diamino-2'-
hydrozyphenylpyridinium betaine is transformed by 
NaOAc and Ac20  into the Ac2 derivative, the chloride 
of which has m.p. 225—226° after softening at 210°. 
2 : 4 : 6 -  Triphenyl -1 - m - methozyphenylpyridinium 
iodide, m.p. 232°, is converted by conc. HN03 in 
AcOH at 100° into the substance CjuH^OgN^, m.p. 
(indef.) 140°, reduced to a non-eryst. aminę, which 
gives a pure yellow solution in CHC13 H. W.

Enolbetaines. VII. Explanation of the colour 
reactions with picryl chloride and chloranil. F.
K r 6h n k e  an d  H . Schm eiss (Ber., 1937, 70 , [2?],

1728—1732).—The formation of coloured compounds 
in the reaction between picryl chloride (I) and phen- 
aeylcyclammonium salts is attributed to mesomerism 
as shown by the scheme.
(N02)3C6H2C1 +  R-C(0-)ICH-N+{ -> HC1 +  
Ph-C(6-):C(N+Ph)-C6H2(N02)3 ^

Ph-C0-C-N+Ph-[C6H2(N02)3].
With ąuinones a similar reaction occurs t hus :
Ph-c(o-):cH-N+c5H5 +  2o :c6h 4:o -> 
Ph-C(0-):C(C6H30 2)-N+C5H 5 +  C8H4(OH)2. Phen- 
acylpyridinium salt in H20  is shaken with K2C03 
and (I) in CHC13; addition of light petroleum to 
the CHC13 solution ppts. phenacyl-u-2' : 4' : 6'-tri- 
nitrophenylpyridinium encl betaine (II), m.p. 142° 
(decomp.) (perchlorate, m.p. about 75°). When heated 
with 5n-HC1 (II) yields BzOH. Phenacyl-u>-2' : 4'- 
dinitrophenylpyridinium enol betaine, m.p. 187° (de­
comp.) (perchlorate, m.p. 157°), yields BzOH when 
warmed with N-NaOH at 50°. Phenacyl-u>-5'-chloro- 
2' : 4'-dinitrophenylpyridinium enol betaine has m.p. 
167° (decomp.). \>-Methylphenacyl-v>-2' : 4' : 6'-tri-
nitrophenylpyridinium enol betaine, m.p. 168—169°, 
is described. Phenacyl-u-2' : 4' : 6'-trinitroplienyliso- 
ąuinolinium enol betaine, m.p. 119—120° (decomp.), 
gives a mono- and di-hydrate. 2-Methylquinoline 

q  ethiodide and 2 : 3-dichloro- 
/,x a-naphthaquinone (III) afford 

Cl-] Y i the compound (IV), which
x /JiCH-ll /  becomes grey at 170—177°.

Analogously (III) and phen-
1 TV acylpyridinium enol betaine

 ̂ (V) give the unstable com­
pound, C23H 140 3NC1. (V) and chloranil give a com­
pound, m.p. 185°, whilst (V) and C6H3(N02)3 give 
the adduct, m.p. 152° (decomp.). H. W.

Werner complexes. Dissimulation of the N-H  
vibration in ammine complexes.—See A., I, 443.

New type of indole base. J . v o n  B r a u n  and 
J. N elles  [with A. Ma y ] (Ber., 1937, 70 , [5], 1767— 
1776).—4-Benzylpyridine is almost unchanged when 
passed over reduced Cu turnings a t 580—590° 

whereas the 2-benzyl compound is
( } ] ---- N  transformed into the indole base. (I),’

X. \  m.p. 175—176° (hydrochloride, m.p.
132°; picrate, m.p. 138°; metliiodide,

J m.p. 231°). Alkali and most acids
( ) have little action on (I) but AcOH

causes a profound change. The green iVO-compound, 
m.p. 221—223°, gives colourless solutions in acids; 
it gives a methiodide, m.p. 190°. Reduction of (I) 
with Na and EtOH or, preferably, amyl alcohol gives 
the / / 4-derivative, b.p. 152—154°/0-3 mm., m.p. 56° 
(methiodide, m.p. 127°; methockloride, m.p. 211°; 
platinichloride, m.p. 197°; 3 \ 5-dinitroso-l : 2-tetra- 
methyleneindole hydrochloride). Reduction of (I) with 
Sn and HC1 gives the / / 6-compound, b.p. 118—122°/ 
0-25 mm., m.p. 26° (hydrochloride, m.p. 150°; picrate, 
m.p. 132°; AT0-derivative, m.p. 227°; methiodide, 
m.p. 140°; methockloride, m.p. 95°, and the corre­
sponding platinichloride, m.p. 194°). 2-Methylpyrid- 
ine and CH2PhCl give a ąuaternary chloride, m.p. 
95°, conyerted by heating with Cu into a mixture of
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A-benzyl-2-methylpyridine, b.p. 154°/13 mm. (picrałe, 
m.p. 117°), which is unchanged at 580°, and G-benzyl-
2-methylpyridine, b.p. 150°/14 mm. (picrałe, m.p. 
147°), which passes with loss of Me into the base (I). 
The hygroscopic ąuaternary chloride, m.p. 162°, from
2-Cj0H /CH 2C1 and C5H5N gives 4:-2'-naphthylmethyl- 
pyridine, m.p. 78° (picrałe, m.p. 175°; hydrochloride, 
m.p. 201°), and non-homogeneous 2-2'-naphthylmethyl- 
pyridine, dehydrogenated to tho base, C18H 13N, m.p. 
220—221° (hydrochloride, m.p. 85°; picrałe, m.p. 128°). 
The ąuaternary compound from CH2PhCl and iso- 
quinoline (II) when heated in presence of Cu yields 
mainly \-benzylisoquinoline, m.p. 50—52° (picrałe, 
m.p. 182—184°; hydrochloride, m.p. 179—181°; 
plałinichloride, decomp. 216—218°). This is dehydro­
genated to the compound (III), C1GH n N, m.p. 238°, 
which has only feebly basie character. I t  is reduced 
by Sn and HĆ1 to the i74-compound, b.p. 170—175°/ 
0-6 mm. (hydrochloride, m.p. 155—157°; picrałe, m.p. 
139—140°; plałinichloride, m.p. 180°; mełhiodide, 
m.p. 217°), which could not be acetylated and is 
oxidised by HN03 mainly to o-C8H4(C02H)2. The 
ąuaternary compound, m.p. 210—212°, from (II) and 
o-C0H4Me-CH2Cl yields the substance, C17H 15N, m.p. 
60—62° (picrałe, m.p. 180—181°), which is dehydro­
genated to (III). H. W.

Preparation of 8-hydroxyquinoline. O. J.
Magidson  (Chim. Farm. Prom., 1935, No. 1, 20— 23). 
—Quinoline is sulphonated at 160° with 20%  oleum 
and the Ca salt of the sulphonic acid treated with 
NaOH at 225°/17—18 atm. Ch . A b s . (r)

Iodohydroxyquinolinesulphonic acid. S. Vin- 
aver  (Chim. Farm. Prom., 1935, No. 2, 109—110).— 
Hydroxyquinolinesulphonic acid is best iodinated by 
addition of I  to the Na salt. Ch. Abs. (r)

2 : 6- and 2 : 8-dimethyl-4-chloroquinolines. 
General properties. Reaction with amines. A.
Me y e r  and H. D r u t e l  (Compt. rend., 1937, 205, 
148—151; cf. this vol., 389).—The Na derivatives 
of 4-hydroxy-2 : 6- and -2 : 8-dimethylquinoline with 
PC15, P0C13, or S0C12 afford i-chloro-2 : 6- (I), m.p.
63-5°, and - 2 : 8-dimełhylquinoline (II), m.p. 72°, 
respectively. With NH2Ph, j)-CcH4Me-NH2, and 
a-C10H,-NH2 (I) and (II) in boiling AcOH give 4- 
anitino-2 : 6-, m.p. 172°, and -2 : 8-, m.p. 121°, 4-p- 
toluidino-2 : 8-, m.p. 127—128°, and 4-a-napliłhyl- 
amino-2 : &-dimethylquinoline, m.p. 155—156°, re- 
spectively, which afford cryst. salts and quaternary 
NH4 compounds. o-CGH4Me-NH2 and (3-C]0H7-NH2 
do not react. ^-C6H4(NH2)2 and benzidine each 
react with 2 mols. of (I) and (II) to give bases isolated 
as their acetates, viz.: p-phenylenediA-(2 : 6-, m.p. 
325—327° (decomp.), and -(2 : 8-dimcthyląuinolinyl)- 
amine -f-2AcOH, m.p. 309—310° (decomp.); pp'- 
diplienyldi-4 : 4'-(2 : 6-, m.p. 320—322° (decomp.), 
and -(2 : &-dimethylquiwlinyl)amine -f- 2AcOH (III), 
m.p. 305—307° (decomp.). With dii. NaOH (III) 
gives the free base, m.p. 233—234°. With piperazine
(I) and (II) give similarly NN-di-4-(2 :6-, m.p. 
322—324°, and -(2 : 8-dimełhylquinolyl)piperazine, 
m.p. 319—320°, respectively. When boiled with 
NH2Me, NH2Et, NHEt2, and NHPh2 (I) and (II)

lose Cl to give the acetates of the corresponding 
OH-compounds. J- L. D.

Carboxylic acid amides derived from aza- 
compounds.—See B., 1937, 880.

Claisen-type condensations with quinaldine 
and related ammono-ketone ethers. F. W. B e r g - 
s t r o m  and A. M o f f a t  (J. Amer. Chem. Soc., 1937, 
59, 1494—1497).—Quinaldine, EtOBz, and KNH2 
(2-5 mols.) in E t20  give 2-phenacylquinoline (I), 
m.p. 116-4—117-1°. Similarly are prepared 2-p- 
bromo-, m.p. 165-7—167-2°, 2-o-chloro-, m.p. 115-9— 
117p, 2-p-mełhoxy-, m.p. 154-5—155°, and 2-p- 
methyl-phenacylquinoline, m.p. 170—171°, a>-furoyl- 
ąuinaldine, m.p. 102-9:—103-4°, 2 -phenacyl-, m.p. 
207-8—208-8°, and 2-^}-methoxyphenacyl-b : 6-benzo- 
quinoline (II), m.p. 158—158-5°, 3-phenacyl-2-methyl-, 
m.p. 125-6—126-5°, and 2 : 3-diphenacyl-quinoxaline, 
m.p. 204-5—205-2°. The alternative structure, 1- 
benzoyl-2-methylene-l : 2-dihydroquinoline etc., is 
not excluded, but is less probable. The substances 
are wealt bases, gmng hydrochlorides which dissoci- 
ate in H20, ajid ketonie derivatives could not be ob­
tained. Alipiiatic esters do not undergo the condens- 
ation, nor ean AcCl, BzCl, 7)-NH2-CcII4-C02Et, or 
p-0H-C6H4*C02Et be used; 2-m-propyl-, 4-methyl-, 
and 2 ; 4-dimethyl-quinoline could not be used owing 
to the insolubility of tho K salts. Reduction of (I) 
could not be effected; KMn04 gave only BzOH; 
Br (4 equivs.) gives tribromoquinaldine (II), but
6 equivs. gives also BzBr. Bromination of (II) 
gives (III) (30), p-0Me-CGH4-C0Br (22), and p- 
0Me-CGH4-C02H (17%). R. S. C.

Heterocyclic compounds. II. Synthesis of
5-keto-2 : 3 : 5 : 6-tetrahydro-a-quinindene deriv- 
atives. S. Z. A hm ad  and R. S. D e sa i (Proc. Indian 
Acad. Sci., 1937, 5, A, 543—550).—Equimol. amounts 
of E t c;/cŹopentanone-2-carboxylate (I) and NH2Ph 
at 155—160° afford cł/cZopentanone-2-carboxyanilide 
and the cyclised form 5-keto-2 : 3 : 5 : 6-tetrahydro-a- 
quinindene (cf. A., 1929, 1312). Similarly (I) and p- 
C0H4Me-NH2 afford cyclopenłanone-2-carboxy--p-toluid- 
ide, m.p. 130°, and \--p-tolylamino-^.X:2-cyo\opentene-
2-carboxy-p-toluidide, m.p. 143°; the former alone is 
cyclised (conc. H2S04 at 100°) to 5-keto-l0-methyl- 
2 : 3 : 5 :  G-tełrahydro-x-quinindene, m.p. 295°. Simil­
arly (I) and m-4-xylidine afford cyclopentanona-2- 
carboxyxylidide, m.p. 107—108°, cyclised to 5-keto-
9 : 10-(or ? 10 : l\-)dimethyl-2 : 3 :‘5 : G-tełrahydro-a.- 
quinindene, m.p. 280°, and 1 -xijlidino-L\l : 2-cvclo- 
pentene-2-carboxyxylidide, m.p. 184°. Similarly (I) 
■\vith the appropriate aminę affords : 1-p-chloroanilino- 
A1:2-cyó\opentene-2-carboxy--p-chloroanilide, m.p. 173— 
174°, 1 -p-bromoanilino-A1:2-cyc\opentene-2-carboxy--p- 
bromoanilide, m.p. 179°, l-o-amswZt?io-A1:2-cyclo- 
penłene-2-carboxy-o-anisidide, m.p. 130—131°, 1-a- 
naphthylarnino-kl '2-Gyc\opentene?2-cjirboxy-’y.-naphthal- 
ide, m.p. 164°, and l-$-naphlhylamino-A1:2-cyclo- 
penłene-2-carboxy-$-naphthalide, m.p. 184°. None of 
these compounds is cyclised with conc. H2S04. 4- 
Methykł/c/opentanone-2-carboxylate (II) with NH2Ph 
and ^-CGH4Me‘NH2 affords produets which cannot be 
obtained cryst., but are cyclised (warm conc. H2S04) 
to 5-keto-, m.p. 249°, and 5-keło-2: 10-dimełhyl-, 
m.p. 230—231°, - 2 : 3 : 5 :  Q-tetrahydro-a-quinindene,
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respectively. Similarly treated (II) and m-
4-xylidine afford 4-niethylcyc\openla.7ione-2-carboxy- 
zylidide, m.p. 114°, cyclised to 5-keto-2 : 9 :10- 
(or ? 2 :10 : 11 - )trimetJiyl-2 >3 : 5 : G-tetrahydro-a- 
guinindene, m.p. 215°, and \-xylidinoA-methyl- 
A1:2-cyclopentene-2-carboxyxylid{de, m.p. 180°. 
Similarly (II) with 7j-CgH4C1-NH2 and j)-C6H4Br-NH2 
affords l--p-chloroanilino-4:-r>ietkyl-A1:2-cyclopentene-2- 
carbozy-p-chloroanilide, m.p. 167—168° and 1-p- 
bronwanilino-i-metkyl-A1 '■ 2-cyćlopeniene - 2 - carboxy - p - 
bromoanilide, m.p. 185°, respectively. When (II) 
is boiled with an arylamine for a few min. a s-diaryl- 
carbamide is formed. J. L. D.

Friedel-Crafts reaction. I. Synthesis of new 
pharmaceutical compounds. P. Kranzluin (Ber., 
1937, 70, [5], 1776—1787).—4-Amino-o-xylene is 
coiwcrted by AcCl and C5H 5N into 4-acetamido-o- 
xylene, m.p. 96-5°, which gives A-acetamidó-5-chloro- 
acetyl-o-xylene, m.p. 167°; this, in Me0H-H20, is 
treated successively with NaOH and air whereby
5 : 6-5': G’-tetramethylindigotin is obtained, which is 
oxidised by HN03-Cr03 to 5 : 6-dimethylisatin (I), 
m.p. 214—215°. Atteinpts to obtain (I) direetly 
from 5 : 6-dimethylindoxyl were unsuccessful. 
COPhMe, (I), and 33% KOH at 100° yield 2-phenyl- 
6 : l-dimethylqui)ioli7Uł-4-carboxylic acid (dimethyl- 
atophan) (II), m.p. 251-5°. 2-Acetamido-5 : 6 : 7 : 8- 
tetrahydro7iuphlhale7ie, m.p. 106°, is converted by 
CHoCi-COCl and A1C13 in CS2 into 2-aceta7nido-3- 
chloroacetyl-5 : 6 : 7 : S-tetrahydrcmaphthalene, m.p. 
148°, and thence into 5 : 6 : 5 ' :  G'-dicyclotetramethyl- 
cnei7idigoti7i, which is oxidised to 5 : 6-cyelotetra- 
7mthyle7ieisatin, m.p. 194°. This is converted by 
COPhMe and 33% KOH into 2-phenyl-G : 7-cyclo- 
tetrametkylenegui7ioline-4-carboxylic acid (III), m.p. 
237°. 5-Aceta7nidohydrindene, m.p. 104°, affords 
successively 5-acetamido-G-chloroacetylhydrindene, m.p. 
167°, 5 : 6 : 5 ' :  G'-dicyc\otrimethyleneindigotin, 5 : 6- 
cydotrimethyleTieisatin, m.p. 206°, and 2-phcnyl-
6 : l-oyc\otrimethylenequinoline-4-carboxylic acid (IV), 
m.p. 261°. (II), (III), and (IV) are probably slightly 
more toxie than atophan; they have no vitamin-£2 
action and have no adyantage over other atophan 
preps. with respect to uric acid metabolism.

o-CGIi4Cl-COCl, 1 : 2 :  4-C6H3Me2-NHAe, and A1C13 
in CS2 afford 2'-chloro-2-acetmnido-i: 5-dimełhyl- 
bc7izophe7io7ie, m.p. 173°, hydrolysed by cold, dii. 
NaOH to 2‘-chloro-2-a7ni7io-4:: o-dhnethylbenzophe7i- 
one, m.p. 120°. o-C6H4C1,C02H, o-4-xylidine, K2C03, 
and Cu powder give 3' : A'-dimethyldiphe7iylamine-2- 
carboxylic acid, m.p. 188—189°, converted by cone. 
H2S04at80° or, less advantageously, byP20 5 in PhN02 
into 2 : 3-dimeihylacridone, m.p. 297°. This is redueed 
by Na and boiling amyl alcohol to 2 : 3-dimethyl-
5 : lQ-dihydroacridine, m,p. 215°, oxidised by FeCl3 
to 2 : 3-dimethylacridiTie (V), m.p. 162°. 3 ': 4'-cyclo- 
Tetra7nethyle7iediphe7iyla)nine-2-carboxylic acid, m.p. 
173°, is cyclised by cone. IŁ,SO< at 80° to 2 : 3-cyclo- 
tetra7nethyleneacrido7ie, m.p. 309°; this is redueed by 
Na and boiling amyl alcohol to 2 : 3-oya\otetrameihyl- 
enc-5 : 10-dihydroacridine, m.p. 169—170°, oxidised 
(FeCls) to 2 : 3-cyc\otetra/nethyle?ieacridine (VI), 
m.p. 117°. 3 ': i ’-cycloTri7nethylenedipheiiylami7ie-2-
carboxylic acid, m.p. 176°, yields suecessively 2 : 3-

cyclotriTnethyleneacrićUme, m.p. 338°, 2 : 3-cyclo-
tri7nethylcne-5: 10-dihydroacridine, m.p. 209°, and 
2 : 3-cyclotrimethyleneaęridine (VII), m.p. 152°. 
Physiologically, substitution in the 2 : 3-position by 
alkyl or cyc/oalkyl groups appears to diminish the 
toxicity of acridine and also weakens its disirifeęting 
action. The effect is similar to, that obsęrved by 
Kuhn in the flavin series. H. W-

6 : 9-Diamino-2-etlioxyacridine. M. B a z u ir in  
(Chim. Farm. Prom., 1935, No. 2, 108—109).—
6-Nitro-9-amino-2-ethpxyacridine is best redueed with 
Fe filings in slightly acid or neutral solution.

Ch . Ans. (f)
Synthesis of antlirapyridines [azanthxacenes].

J. von  B raun  and J . N elles  (Ber., 1937, 70, [J5], 
1760—1766).—The synthesis of (3-azanthracenes is 
described: o-C(.H4Me-CHaCl and C5H 5N give the 
ąuaternary chloride, m.p. 183°, converted by Cu 
powder a t 250° into dixylylpyridine, b.p. 190—195°/
0-4 mm., and a mixture (I) of monoxylylpyridines 
from which picrates, m.p. 156—158° (derived from 
the 2-) and m.p. 136—138° (derived from the 4- 
compound), respeetively, are isolated. Ring-closure 
of (I) is caused.with difficulty by pumiee, pumice- 
PbÓ2, or S and is best cffccted by Cu turnings at 
580—590°, whereby a-azanthracene (II), m.p. 114°, 
and (3-azanthracene (III) (hydrochloride, m.p. 235°; 
methiodide, m.p. 255°; picrate, m.p. 248—250°), are 
obtained. Treatment of (III) with Cr03 in AcOH 
gives the corresponding ąuinone, m.p. 189—190°, 
whereas Sn and HC1 transform it into the H^-base, 
m.p. 147°. The ąuaternary chloride, m.p. 154—156°, 
from 2-methylpyridine and o-CGH4Me-CH2Cl gives a 
mixture (from which picrates, m.p. 145°, and m.p. 
148—149°, respectively, are prepared), which is 
dehydrogenated at 580° to a methyl-$-azanthracene, 
m.p. 175—183°. C5H sN and 2 : 4-C6H3Me2,CH2Cl 
rapidly afford a non-eryst. ąuaternary compowid, 
converted by Cu into a mixture of bases (picrates, m.p. 
170—174° aftor softening at 150°) which at 580° gives 
the homogeneouś base, C14H UN, m.p. 170—180° 
(hydrochloride, m.p. 214—245°). The hygroscopic 
ąuaternary compound from C6H 8N and 1 : 3-di- 
methyl-4 : 6-dichloromethylbenzene yields a mixture 
of bases from which a produet, C2CH20N2, m.p. 142°, 
is isolated. The amount of materiał is inadeąuate for 
further work but the two-sided condensation with the 
base is established. H. W.

Manufacture of 4-łiydroxynapłitliostyril and 
its substitution produets.—See B., 1937, 880.

Preparation of antbraąuinone derivatives.—
See B., 1937, 880.

Barbituric acid derivatives. II. Comparison 
of 2-tbiol compo\mds of 4-imino-5-metbylthio- 
barbituric acid and 5-methylbarbituric acid.
T. N ish ik a w a  (J. Chem. Soc. Japan, 1935, 5 6 ,1487— 
1494).—The prep. and properties of the 2-Me, -Et, 
-Pra, -Bua, and -Bu^ derivatives of 4-imino-5-methyl- 
thio- and 5-methylthiobarbituric acids are described. 
Theorętical explanations are advaneed for the ob- 
servred differences in properties. Ch. Abs. (r)
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Carbylamines. XXI. Reaction with 1-phenyl-
3-methyl-5-pyrazolone. M. Passerin i and 1 V. 
Ca s in i (Gazzctta, 1937, 67, 332—336).—When boiled 
with PhNC in CSH 8, this pyrazolone yields the anil, 
m.p. 153—155°, of l-phenyl-3-methyl-5-pyrazoIone-i: 
ahkhyde, m.p. 173-—175° (phenylhydrazone, m.p'.
158—159°), converted by boiling H20  into methenyl- 
bis-(l-phenyl-3-methyl-5-pyrazolone). E. W. W.

Catalytic fission of the glyoxaline ring. S.
E d lbacher and A. von Segesser (Naturwiss., 1937, 
25 , 556—557; cf. this vól., 307).—Elimination of
2 mols. of NH3 is accompanied by losś of 2 mols. of 
C02 during the catalytic fission of histidine by ascorbic 
acid (I) and traceś of Fe. Identical results are 
obtained with 1-, d-, or dWiistidine monohydro- 
chloride; this may be due to the high eon en. of (I). 
The forniation of histaminę could not he observed.

H. W.
[Derivatives of cyciotetramethylenepyrazole 

and their molecular compounds with substi- 
tuted barbituric acids.] J. L e e  (Ber., 1937, 70, 
[.B], 1835).—A claim for priority against Ruhkopf 
(this vol., 307). H. W.

Piperazine. S. Vinaver (Chim. Farm. Prom., 
1934, No. 6, 11—14).—p-C6H4Me-S02’NH2 and
(CH2Br)2 are cońdensed and the resulting ditoluene- 
sulphonylpiperazine is decompośed with H2S04. 
Medicinally the H tartrate is preferable to the free 
base. Ch . Ab s . (r)

Hydrogen cyanide. X. The tetrapolymeride.
L. E. Hinicel, G. O. Richards, and O. Thomas 
(J.C.S., 1937,1432—1437).—The prcvious evidence for 
the structure of the polymerised form of HCN is 
critically reviewed, and in support of the ąuadrimol. 
structure the following evidence is adduced indicating 
it to be aminoiminosuecinonitrile (I). With (CHO)2,
(I), m.p. 181° (decomp.) (hydrochloride, decomp. 
134°), affords a substance, C6H4ON4, decomp. 240°, 
eonverted by boiling aq. f i2C20 4 into G-hydroocy-2 : 3- 
dicyanodihydropyrazine, m.p. 132°, hydrolysed (Na20 2) 
to pyrazinedicarboxyhc acid. With the appropriate 
aldehyde, (I) yields benzylidene- (II), m.p. 191° 
(decomp.), salicylidene-, m.p. 234° (decomp.), m- 
bromosalicylidene-, m.p. 250°, anisylidene-, m.p. 227° 
(decomp.), and isobutylidcne-ammoinmiosuccinonitrile, 
m.p. 91° (decomp.). With Ac20, (I) affords sućces- 
sively aćelamidoimirwsuccinonitrile (III), m.p. 164° 
(decomp.), and acetamidoacetimidosuccinonitrile, m.p. 
224° (decomp.); (II) with Ac20  yields benzylidene- 
aminoacetimidosuccinonitrile, m.p. 227° (decomp.). 
With Ac2, (I) affords 2 : ‘i-dicyano-5 : Q-dimetkyl- 
pyrazine, m.p. 171°, hydrolysed (Na20 2) to 2 :3-  
dimethylpyrazinedicarboxylic acid, and with Bz2,
2 : 3-dicyano-5 : G-diphenylpijrazine, m.p. 246°. With 
H N 02 (I) yields 4 : 5-dicyano-l: 2 : 3-triazole, hydro­
lysed to 1 : 2 : 3-triazole-4 : 5-dicarboxylic acid, whilst
(III) with HN02 gives 4(or 5)-cyano-l : 2 : 3-triazole- 
5(or 4)-carboxylamide, m.p. 219°. (decomp.). Oxid- 
ation (nitrous fumes) of (II) gives 4 : 5-dicyano-2- 
phenylglyoxaline, m.p. 261° (decomp.), hydrolysed 
(NaOH-EtOH) to 2-phenylglyoxaline-4: 5-dicarb- 
oxyhc acid. J. D. R.

[Condensation of] 2-aminopyridine [with ethyl 
acetoacetate]. G. B. Cr ip p a  And E. Scevola  (Gaz- 

/L  zetta, 1937, 67, .327—332).—2-C5H4N*NH,
. f  \  (I) and CEt2(C0Cl)2 in C8H 5N form 
/N l /  diethylmalonbi,;-(2-amid opyridinc), m.p. 

(W || 115°. With CH2Ac'CO„Et and conc.
g jj  jjr HC1 at 150—1S0°, (I) gives first 2- 

\  /  acetoacetamidopyridine, new m.p. 84° 
CO (II.) A-’ 1911, i, 327), which readily

loses H20  to give i-keto-G-methyl-l : 4- 
dihydropyridino-Y : 2': 1 :2 -pyrimidine (II), m.p. 123° 
(hydrochloride). E. W. W.

Relation between taste and chemical constitu- 
tion. Naphthoisotriazine group. I. A. N e r i  
and G. Gr im a łd i. II. III. A. N e r i (Gazzetta, 
1937, 67, 273—282, 282—288, 289—293).—I. 1 -p- 
Sulphobenzeneazo-P-naphthylamine (I) (as Na salt) 
and PhCHO in AcOH yield 3-pJienyl-2-j)-sidphopkenyl-
2 : 3-dihydro-l : 2 : ‘l-naphthoisotriazine, no m.p., sweet 
(Na salt). 2 : 6-NHz*C10H0-SO3H and PhNąCl give
l-benzencazo-$-naphthylamine-G-sulphonic acid (II) 
(Na salt), which with NaOAc-AcOH-PhCHO yields
2 : 3-diphenyl-2 : 3-dihydro-l : 2 : A-naphthoisotri- 
azine-8-sulphonic acid, bitter (Na salt, -j-GH20). 
Siinilarly1 l-"p-sulphobenzeneazo-?>-naphthylamine-G- 
sulplwnic acid (III) gives 3-phenyl-2--p-sulphophenyl- 
2 : 3 -  dihydro - 1 : 2 : 4 -  naphthoisotriazine - 8 -sulphonic 
acid, very sweet. 2-Benzeneazo-a-naphthylaminę-4- 
sulphonic acid (IV) yields 2: Z-diphenyl-2 : 3-diJnjdro- 
1 : 3 :  i-łiuphthoisotriazine-G-sulpTionic acid, tastcless; 
the 2-^-sulphobenzeneazo-acid (V) gives the 2- 
phenyl-S-Tp-sulphophenyl-sulphonic acid, sweet (Na,, 
salt, + 7H 20). Sweetness thus apparently depends 
on j>-S03H being attached to A-Pli.

II. With o-OH-C6H4-CHO in AcOH, (IV) yields
3-phe.nyl-2-o-hydroxypkenyl-2 : 3-dihydro-l : 3 : 4- 
naphtho\sotriazine-%-sulphonic acid, tasteless (Na salt, 
-f-2-5 H aO); the corresponding S-p-sulphopkenyl- 
sulphonic acid, from (II), is sweet.: Similarly (I) 
gives 2-Tp-sulphophenyl-3-o-hydroxyphenyl-2 : 3-di- 
hydro-l : 2 : ^-naphthoisotriazine, tasteless (Na,, salt, 
+2-5 H20), and (II) yields 2-phenyl-?>-o-hydroxy- 
phenyl-2 : 3-dihydro-l : 2 : i-naphthoi&otriazine-S- 
sulphonic acid, bitter, whilst (III) gives the corrę- 
sponding 2-p-i■ulphophenyl-Sulphonic acid, tasteless. 
In  this group j?-S03H attached to A-Phis not sufficient 
to cause sweetness.

III. With 35% CH20  in AcOH, (IV) gives 3-phenyl-
2 : 3-dihydro-l : 3 : i-naphthoisotriazine-6-sulphonic 
acid, bitter (Na salt, -f4-5H20), and (V) the corre­
sponding Z-^-sulphophenyl-sulphonic acid, tasteless. 
Erom (I), 2-\)-sulph<yphenyl-2 i 3-dihydro-l : 2 : 4- 
naphthoisotriazine, tasteless, is obtained, whilst from
(H), 2-phenyl-2 : 3-dihydro-l : 2 : 4-naphthoisotriazine- 
8-sulphonic acid, bitter, and from (III), the corre­
sponding 2--p-sulphophenyl-sulphonic acid, of salt 
taste, are prepared. E. W. W.

Manufacture of vat dyes of the anthracjuinone 
series.—See B., 1937, 887.

Optical absorption of porphyrins. XI.—See 
A., I, 442.

Acetylenie thioamides. D. E. W orrall (J. 
Amer. Chem. Soc., 1937, 59, 1486—1487).—CPh-CNa



434 BRITISH CHEMICAL ABSTRACTS.—A., II. xvn  (/, g)

and MeNCS give y-phenylpropidlthiomethylamide (I), 
m.p. 78—80° (decomp.), giving with alcoholic alkali 
NH2Me and COPhMe amongst other produets, but 
not polymerising even in alkali. CPhiCNa and 
CH2:CH-CH2-NCS give y-phenylpropiolthioallylamide
(II), m.p. CO—61°, unstable when solid or in EtOH, but
stable in E t20, and not polymerised by NH3. With 
NH2OH-EtÓH (I) and (II) give 3-methyl-, m.p. 112— 
113° (dibromide), and 3-allyl-amino-5-phenyVsooxazole, 
m.p. 102—103°, respectively; in conc. solutions (II) 
gives also 2-phenacylthiazole, m.p. 168—169° (decomp.) 
aftor sintering, which is the main product if only 1 
mol. of NH2OH is used. With N2H4 (I) and (II) 
give (?) 3-(5'-thio-Z'-phenylpyrazolyl-2'-)5-phemjl-
pyrazole, m.p. 169—170° (converted by conc. H2S04 
into C02 and COPhMe), but (II) gives also some 3- 
allylamino-5-phenylpyrazole, m.p. 98°. R. S. C.

Physical constants of morpholine. V. H. 
D er m er  and O. C. D er m er  (J. Amer. Chem. Soc., 
1937, 59, 1148—1149).—Physical consts. of morph­
oline, b.p. 128-9°, f.p. —-4-9 ±  0-1°, purified, if 
necessary via tho H oxalate, are recorded.

R. S. C.
Plienolic morpholines etc.—See B., 1937, 981.
Benzthiazyl disulphides.—See B., 1937, 880.
Intermediates for dyes [benzthi- and benz- 

selen-azolines].—See B., 1937, 880.
Anthraquinone derivatives (anthraselen- 

azoles).—See B., 1937, 881.
Iodo-derivatives of thiodiazolines of form- 

aldehyde. H. W uyts and W. D eshom m es  (Buli. 
Soc. chim. Belg., 1937, 46 , 231—240).—(3-Thio-p- 
toluoyl-a-phenylhydrazine with CH20  in EtOH- 
HC1 gives 3-phenyl-5-])-tolyl-2 : 3-dihydro-l : 3 : 4- 
thiodiazole, m.p. 111—112°, which with 61 in 
CHClg gives a / 5-derivative (I), m.p. 109°, with the 
formation of 1 mol. of H I ; with excess of I a J 7- 
derivative, m.p. 116°, is also obtained. When dis- 
solved in COMe2 and pptd. with E t20  (I) readily loses
2 1 to give a / 3-derivative, m.p. 106°. By similar 
methods 3-phenyl-5-a-naphthyl-2 : 3-dihydro-l : 3 : 4- 
thiodiazole yields a / 5- (II), m.p. 118°, and a / 3- (III), 
m.p. 145-5°, -derivative; 3 : 5-diphenyl-2 : 3-dihydxo- 
1 : 3 : 4-thiodiazole gives I h-, m.p. 98°, and I 3-, 
m.p. 151-5°, -derivatives; and 3-phenyl-5-benzyl-
2 : 3-dihydro-l : 3 : 4-thiodiazole gives a I 5-, m.p. 
about 55—57°, and a I 3-, m.p. about 85?, -derivative. 
Tho I3-derivatives with I-CHC13 yield the / 5-deriv- 
atives. The fusion diagram of mixtures of (II) and
(III) is given and confirms the individuality of the
unstable / 5-derivatives. Conversion of (II) into (III) 
is particularly facile, being achieyed by washing (II) 
with CS2, or by repeatedly shaking an E t20  suspension 
with a starch solution until no further blue colour is 
formed. H. G. M.

(a ) Cyanine dyes from amino-derivatives of 
benzthiazole. (B )  Cyanine dyes from isomeric 
dimethylbenzthiazoles. A. I. K iprianoy andE .D . 
S its c h  (Trav. Inst. Chiin. Charkov, 1936, 2 , 15— 
24, 25—32).—(a) 5-Dimethylamino-1 -methylbeiizthi-
azole, m.p. 71°, prepared from 5-amino-l-methyl- 
benzthiazole and p -C fiH4Me• S03Me, or by a Bernthsen 
synthesis from NPhMe2, yields a coloured 2-N- (I) and

a colourless 5-N-mełhiodide, both m.p. 250° (decomp.), 
and a 2-N- (II), m.p. 242°,' and 5-1^-ethiodide, m.p. 
149°; the yield of 2-JV-derivative rises with inereasing 
duration and temp. of reaction with the alkyl iodides. 
o-DiethylamiTW-l-methylbenzthiazole, b.p. 185—195°/
15 mm. [2-N-ethiodide (III), m.p. 76°], was prepared 
analogously. In picoline (at the b.p.) CH(OEt)3 and
(I) or (II) yield. 5 : 5'-bis(dimethylamino)-2 : 2’-di- 
methył- (IV), ni.p. 244°, or -2 : 2'-diethyl-thiocarbo- 
cyanine iodide (V), and 5 : 5'-bis(dicthylamino)-2 : 2'- 
diethylthiocarbocyanine iodide (VI) is prepared similarly 
from (III). Tho 8-Mc derivative of (IV) is obtained 
when NMe3 is added to the reaction mixture. The
8-21 e derivatives of (V) and (VI) are prepared similarly 
to them, using CMe(OEt)3 in place of CH(OEt)3.
2-Iodoquinoline ethiodide and (I) in EtOH-KOH (1 hr. 
at the b.p.) yield 5-diviethylamino-l-methyl-2'-ethyl- 
tkio-tp-cyanine iodide, m.p. 171°, whilst with ąuinoline 
methiodide 5-dimelhylamino-1' : 2-dimethyUhioiso- 
cyanine iodide, m.p. 176°, is obtained. Max. light 
absorption data are recorded for the above dyes. 
The dyes are valuable sensitisers of photographic 
emulsions.

(b ) Thiolacet-toliiidide in aq. NaOH and aq. 
K3Fe(CN)G at 7° yield 1 : 3-dimethylbenzthiazole, b.p. 
161—163°/55 mm., the ethiodide, m.p. 150°, of which 
gives 3 : 3'-dimethyl- or 3 : 3' : 8-trimethyl-2 : 2’-di- 
ethylthiocarbocyanine iodide when heated with 
CH(OEt)3 or CMe(OEt)3, respectively. 2-Amino-4- 
methylthiolphenol and Ac20  in C6Hc (at the b .p .;
2 hr.) yield 1 : 4-dimethylbenzthiazole, b.p. 153—156°/ 
25 mm., m.p. 34°, from the ethiodide, m.p. 195—196°, 
of which are prepared 4 : 4'-dimethyl- and 4 : 4' : 8- 
trimethyl-2 : 2'-diethylthiocarbocyanine iodide. The 
sensitising action of tho isomeric dyes is unaffected by 
position of tho Me, but the greatest bathochromic 
effect is given by the 4 : 4'-Me2 dorivatives. R. T.

Isolation of erythroidine, an alkaloid of curare 
action, from Ęrythrina americana, M ili. K. 
F olkers and R. T. Ma jo r  (J. Amer. Chem. Soc., 
1937 , 59 , 1580—1581).—The seeds of E. americana 
contain 0-7—0-9% of erythroidine., Cł0H 19O3N, m.p. 
94-96° [hydrochloride, m.p. 228—229° (decomp.), 
Md +109-7° in H20], which has curare action when 
administered orally or by injection. R. S. C.

Łupin studies. XII. Alkaloids of Lupinus 
laxus, Rydb. J. F. Couch (J. Amer. Chem. Soc., 
1937, 5 9 , 1469—1471; cf. A., 1936, 1131).—L.
laxus coritains sparteine, rf-lupanine [di-d-camphor- 
sulphonate, m.p. 245—246-5° (corr.)], trilupine, and a 
smali amount of a substance, C15H240 2N2, m.p. 176— 
177°, [«]« +133-2° in H20. R. S. C.

Ergot alkaloids. XII. Synthesis of sub­
stances related to lysergic acid. W. A. J acobs 
and R. G. Go u ld , jun. (J. Biol.: Chem., 1937, 120,
141—-150).—A morę detailed account of matter 
previously abstracted (this vol.., 219). 3 : 4-Tri-
methyleneindole, m.p. 58-5—59° (picrate, m.p. 164— 
166°), and 8-amino-l-hydroxymethyl-L : 2 : 3 : 4-tetra- 
hydronaphthalene, m.p. 111—112° (hydrochloride,
picrate, m.p. 206—207°; N-Bz derivative, m.p. 
195-5—197°), wero also prepared by reduction (Na- 
BuOH) of Me 8-amino-l : 2 : 3 : 4-tetrahydro-l- 
naphthoate (m.p. 75—76°). 3 : 1-NH2-C1QHG-C02H
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was converted into 5 : 6-be7izoquinoline-7-carbozylic 
acid, m.p. 298—300° [hydrochloride; 3'-iV02-deriv- 
ative, m.p. 310°; 3'-amino-lactam (formuła, loc. cit.), 
m.p. 280° (hydrochloride; 1 : 2 : 3 :  4 -//1-derivative, 
m.p. 248—249°). This lactam was reduced (Na- 
BuOH) to tlie corresponding indole, named ergoline, 
m.p. 175—183° (hydrochloride), and 3'-amino-7 -hydr- 
ozymethyl-1 : 2 : 3 : 4 : 7 : 8 : 9 : 10 - octahydro-5 : 6- 
benzoąuinoline, m.p. 80—85° (dihydrochloride).

F. R. G.
Stryclm os  alkaloids. XCIV. Oxidation of 

strychninę to monohydroxystrychnine, the so- 
called ^-strychninę. H. L eu c h s  (Ber., 1937, 70, 
[J3], 1543—1547).—Examination of a series of strych­
ninę (I) residues discloses the presence of mono- 
hydroxystrychnine (./.-strychninę) (II). Since (II) 
is not present in technical (I) its origin lies in 
atm. oxidation. Preparatively (I) in CIICJa is exposed 
to air in the presence of n-NH3 and Cu(OH)2 and the 
product is treated with MeOH. After hydrolysis with
0-25N-HC1 and addition of NaOAc a homogeneous 
materiał, m.p. 233°, [<x]o +104°/d in CHC13, is obtained 
which is more or less rapidly (?) isomerised to (II), 
m.p. 263°, [a]j,° —129°/d in CHC13, by dissolution in 
n-HCI and repptn. from the hot solution by NH3. 
Strychninę oxide appears to be formed also. H. W.

Stryclm os  alkaloids. XCV. Transformations 
of ^-strychninę. H. L e u c h s , H. Gr u n o w , and K. 
T essm ar  (Ber., 1937, 70, [5], 1701—1707; cf. this 
vol., 394).—./.-Strychninę hydrochloride, whether 
crystallised from cold or hot solution, is 
C21H220jN 2,HC1,2H20 , whereas the pcrchlorate is 
anhyd. if obtained from hot solution, whilst when 
crystallised from cold solution and then heated at 
100° and 125°/15 mm. it is C21H20O2N2,HClO4 (cf. 
Robinson and Blount, A., 1932, 1147). ^-Strychninę 
Me ether with Mel affords the methiodide, m.p. 216°, 
of Robinson and Blount but the product does not 
contain OMe and hence is C21H220 3N2,MeI; it is 
accompanied by a (?) hydriodide, m.p. (indef.) 244°, 
which yields the base, CooIIo^O^N, (I), when treated 
with NH3. (I) is transformed by PhCHO and aq. 
KOH under relatively mild conditions into the mono- 
benzylidene derivative, C29H280 3N2, m.p. 246—248° 
(vac.), and under more drastic conditions into the 
dibenzylidene compound, m.p. 284—286°, of Robinson 
and Blount. Hydrogenation (Pt02) of C22H240 3N2 
gives rapidly the base, C^H^OgN;,, m.p. 293° (vac.) 
[perchlorate; .‘CHPh derivative, m.p. 255—261° 
(vac.)]. Ring-fission of ^-strychninę methiodide 
gives the tert. base, C^H^OgN,,, m.p. 188—190° 
(vac.), which contains OMe and is hydrogenated to 
the base, C ^ H ^ O ^  (II), m.p. 123—125° [!CHPh 
derivative, m.p. 198—200° (vac.)]. Hydrolysis of
(II) with 2n-HC1 affords (I). ^-Strychninę (III) 
gives a benzylidene derivative, isolated as the Et 
ether, C30H30O3N2, m.p. 202° or m.p. (vac.) 208— 
209°. Hydrogenation of (III) affords dihydro-<p- 
strychnine, m.p. 130—135° (decomp.), [ajj? +34-5°/d 
in CHC13 [Me ether, m.p. about 209° (decomp.), 
[“]d°.+75-7°jd in CHCL; J\rO-derivative, m.p. 228° 
(decomp.), [«]» +443°/<f in CHC13]. H. W.

Berbine derivatives. V. Constitution of 
8 : 9 : 16 : 17-tetradehydrocorydaliniumsalts. W.

Aw e  [with H. E tzrodt and H. U n g er] (Arch. Pharm.,
1937, 275, 405—410; cf. this vol., 219).—Contrary 
to Gadamer (cf. A., 1911, i, 153), 8 : 9 : 1 6 : 1 7 -  
tetrahydrocorydalinium iodide, decomp. from 225— 
230°, obtained from corydaline by I  or Hg(OAc)2 
(identity of the product being confirmed by the ab- 
sorption spectrum), with CH2Ph‘MgBr or MgPhBr 
gives 2 : 3 : 1 1 :  12 - tetramethozy - 9-benzyl -16 - m ethyl-
16 : 17-didehydroberbine hydriodide, m.p. 186°, and
2 : 3 : 11 : l2-tetramethozy-9-phenyl-\Q-methylberbine, 
m.p. 209°, respectively, the latter product being re­
duced by Zn-Cd-Hg in aq. HC02H to 9-phenylcory- 
daline. R. S. C.

Solanine-s. L. H. B riggs (J. Amer. Chem. Soc.,
1937, 59, 1404—1405).—Solanine-s [nitrate, m.p. 
296° (decomp.); hydriodide, m.p.283—284° (decomp.); 
ozalate, m.p. 238° (decomp.); tar Ir ale, m.p. 222° 
(decomp.)] has been isolated from Solanum auricul- 
atum (cf. Oddo et al., A., 1905, i, 455). The formuła 
indicated by analysis, C^H-gO^N (solanidine-s, 
C26H430 3N), is confirmed by the work of Rochelmeyer 
(this voi., 80), and differs only by H20  from that of 
solancarpine (Saiyed and Kanga, ibid., 39), with 
which it appears to be identical. A. Li.

Senecio alkaloids. IV. Alkaloids of S. vul- 
garis. Degradation of senecionine. L. Kono- 
vaxova and A. Orekhoy (Buli. Soc. chim., 1937, [v], 
4, 1285—1290; cf. A., 1935, 1387; 1936, 1277).— 
C2H4C12 extracts senecionine (cf. A., 1936, 617, 1002) 
which with boiling N-NaOH gives senecic acid and 
retronecine (I), m.p. 120—121° (hydrochloride, m.p. 
164—165°) (cf. A., 1935, 365). In n-HCI with H2-  
Adams’ catalyst (I) gives rełronecanol, m.p. 98—99° 
[picrate, m.p. 210—211° (lit., 208°); picrolonate, m.p.
184—185°] (cf. A., 1935, 365), which with conc. 
H2S04 at 145—150° affords heliotridene, reduced 
(H2-Adams’ catalyst) to heliotridane. The chemical 
relationships of the Senecio and heliotrope alkaloids 
are discussed. J . L. D.

Sinomenine. XLV. Synthesis of AT-methyl- 
tuduranine methyl ether. K. G oto , R. In  ab  a , 
and H. N ozaki (Annalen, 1937, 530, 142—146; 
cf. A., 1936, 88).—2 : 4-N02-C6H3(0Me)-CH2-C02H 
affords 2-nitro-4b-methoxyphenylacethomoveratrylamide, 
m.p. 132°, converted by P20 5 in PhMe into 6 : 7- 
dimethoxy-l-2'-nitro-i'-methoxybenzyl-Z : 4-dihydroiso- 
ąuinoline, m.p. 156° (84% yield), the methiodide 
of which with Zn dust and conc. HC1 gives
6 : 1 -dimethoxy-l-2'-amino-4'-methoxybe>izyl-2-methyl- 
1 : 2 : 3 :  4-tetrahydroisoquinoline, m.p. 102° (dihydro­
chloride, +0-5H20, m.p. 226°). With HN 02, followed 
by Zn-HCl, this affords 3 : 5 :  G-trimethozyaporphine 
htjdrochloride, m.p. 245° (decomp.) (24% yield); 
resolution by tartaric acid gives the active bases, 
m.p. 108° after sintering at 100°, [a]}? —136-94°, 
+  138-16° in MeOH (1 -base d-, m.p. 203—205°, and 
d-base 1 -tartrate, m.p. 204° after sintering at 200°); 
the Z-base is identical with iV-mcthyltuduranine Me 
ether, now obtained cryst. from tuduranine. Identity 
is confirmed by degradation of the rf/-base to the same 
de-i\7-Me compound as is obtained from the natural
i-compound. R. S. C.

Organo-arsenic compounds. IV. Hetero- 
cyclic ring containing arsenie. H. N . D as-G utta
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(J. Indian Chem. Soc., 1937, 14, 231—236).— 
CHCT.CH-AsC12 (I) heated with C6H 6 with or without 
anhyd. A1C13 affords a mixture containing phenyl-[3- 
chlorovinylchloroarsine (II), b.p. 138—142°/3 mm., 
and diphenyl-fi-chlorovinylarsine (HI), b.p. 190— 
198°/3.mm. (HgCL derivative, m.p. 238°). MgPhBr 
converts (I) and (II) into (HI). With A1C13 in CS2
(II) affords 1-chloroarsindole, converted byMgMel-intÓ 
1 -methylarsindole, b.p. 142—145°/6 mm. (methiodide, 
decomp. 216—218°; HgCl2 derivative, m.p. 150— 
151°. The Cl-compounds are vesicants. P. G. C.

Composition of Grignard reagents as deter- 
mined by precipitation with dioxan. C. R. 
N oller  and W . R. W h it e  (J . Amer. Chem. Soc.,
1937, 59, 1354—1356).—Treatment of the Grignard 
solution 2MgRX (or Mg2R2X2) ==±: MgR2 +  MgX2 
with dioxan ppts. all but' MgR2. If the mixture 
is shaken before separating the ppt., the proportion of 
MgR2 left in solution rises rapidly to a const. val.; 
hence the method is useless for determining the com­
position of the original solution. Addition of MgR2 
or MgX2 to such a solution lias little effect on the 
composition of the ppt. A. Li.

4 : 4/-Organo-magnesium derivatives of di- 
phenyl. Catalytic action of magnesium iodide. 
R. Gib e r t  (Compt. rend., 1937, 205, 443—445; 
cf. A., 1934, 880).—4 : 4'-Di-iodo- and -bromo- 
diphenyl and Mg afford the Mg2 derivative (no Mg{ 
derivative was formed), reacting normally with 
HoO and with PhCN, and with COPh, to give 4 : 4'- 
di(hydroxydiphenylmethyl)diphenyl (cf. A., 1907,
i, 503) and a substance, m.p. 216°. The yield of Mg2 
compounds is inereased by adding Mg halide (cf. 
A., 1934, 397). J. L. D.

Action of bromine on proteins. F. L ie b e n  
and R. T a n d ler  [with P. W eiss] (Biochem. Z., 1937, 
292, 82—91; cf. A., 1928, 1388).—In brominated 
caseinogen Br is much morę firmly bound than in 
brominated collagen and gelatin. In brominated 
proteins Br is very probably not attached to the rings 
of cyclic NH2-acid residues. W . McC.

Structure of protein monolayers.—See A., I, 
511.

Protein film s.—See A., I, 511.
Cryolysis of casein.—See A., I, 515.
Chondroitinsulphuric acid.—See A., III, 340.
Free amino- and carboxyl groups in proteins. 

—See A., III, 340.
Photosynthetic melanins.—See A., III, 374.
Determination of [amino-acid] coefFicient J).— 

See A., III, 374.
Crystalline protein with high lactogenic activ- 

ity.—See A., HI, 375.
Manometrie determination of volatile sub- 

stances soluble in water with special reference 
to ether. M. J ow ett  (Biochem. J., 1937, 31, 1097— 
1100).—The application of a const.-vol. manometer 
to the determination of volatile gases and liąuids sol. 
in H20, the partition of which between aq. and gaseous 
phases varies considerably with temp., is described.

F. O. H.

Volumetric micro-determination of oxygen 
(ter Meulen procedure). (Ml l e .) A. L acourt 
(Compt. rend., 1937, 205, 280—282).—The O is 
converted into H20  and this acts on cimiamoyl 
chloride, liberating HC1 which is titrated. A pre- 
cisión of ±0-3% on quantities of 3—5 mg. can be 
obtained. F. J . G.

Determination of organie halogen compounds 
in presence of free sulphur. C. B. M e d ik s k i and
I. V. K ostrov (Zavod. Lab., 1937, 6, 696—698).— 
A modified Dennstedt appajatus is described.

R. T.
Analysis of nitrogenous organie compounds.

II. General method of detection of nitrogen.
Z. E. Golbraicii (J. Appl. Chem. Russ., 1937, 10, 
1135—1139).—The substance is heated with Mn02, 
and the combustion gases are absorbed in H20, to 
which Griess-Ilosvay reagent is then added; a red 
coloration indicates N. In the case of inorg. com­
pounds addition of sugar is recommended. R. T.

Analytical uses of N essler’s reagent. III. 
Determination of formaldehyde, pyrogallol, tan- 
nic and gallic acids ; their absolute oxygen 
values. M. Goswami and A, Shaha (J. Indian 
Chem. Soc., 1937, 14, 208—231).—CH20, pyrogallol 
(in absence of 0 2), tannic and gallic acids can be 
micro-determined by treating with Nessler’s reagent, 
dissolving the pptd. Hg in standard I  solution, and 
titrating with Ńa2S20 3. P. G. C.

Electrotitration of acids in benzene solution.— 
See A-i I> 529.

3 : 5-Dinitro-p-toluic acid as a reagent for the 
identification of amines. P. P. T. Sah and K. H. 
Yuin (J. Chinese Chem. Soc., 1937, 5, 129—133).— 
The 3 : ś-dinilro-y-toluatcs of the following amines 
are suitable for identification purposes: NH2Ph, 
m.p. 159—160°, o-, m.p. 146—147°, m-, m.p. 128— 
129°, and j)-CGH4Me,NH2, m.p. 157—159°, a-, 
m.p. 137—138°, and (3-C10H 7-NH2, m.p. 112—113°, 
o-, m.p. 1SS—189°, and ^-OH-CgH^NH,, m.p. 207— 
20S°, jp-aminodiphenyl, m.p. 178—179°, benzidine, 
m.p. 231—232°, C5H 5Ń, m.p. 150—151°, quinoline, 
m.p. 149—151°, o-, m.p. 142—143°, and 2>-tolu- 
quinoline, m.p. 155—156°, quinaldine, m.p. 121— 
122°, p-toluquinaldine, m.p. 122—123°, NH3, m.p. 
226—228°, N H ^ e , m.p. 206—207°, CO(NH2)2, m.p.
137—138°,^)-xylidine, m.p. 162—163°, p-CjH^hNH,, 
m.p. 164—165°, j)-C6H4Br*NH2, m.p. 119—120°, and 
o-NH2-C6H4-C02H, m.p. 214—216°. F. R. S.

Determination of proline in protein hydro- 
lysates.—See A., IH, 374.

Leuco-bases as analytical reagents. A. I on esc o - 
Ma tiu  and C. P opesco  (Buli. Soc. chim., 1937, [v],
4, 1230—1235).—Methylene-blue and N a^O ^ in the 
presence of HC1 give a leuco-base (I), stable in air for 12 
hr. Nascent H, NaHS, Na2S03, NaHS03, and Na2S20 5 
do not stabilise (I). Neutral salts, except Hg” , 
Cu”, etc. salts, do not, and only aldehydes amongst 
many org. substances, affect (I). Oxidation to the 
coloured form is facilitated by light. Stabilisation of
(I) by Na2S20 4 may be due to the formation of an 
•S'S03H derivative (cf. A., 1911, i, 1006). J . L. D.


