
BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS

A., II.—Organic Chemistry

JUNE, 1940.

E lim ination  and m etathetical reactions and 
the electronic theory of rearrangem ents. C. R.
H au ser  (J. Amer. Chem. Soc., 1940, 62, 933—941).— 
Eliminations, metatheses, and rearrangements of org. 
compounds containing OH or halogen are discussed. 
Those effected by eleetron acceptors (acids, heavy- 
m etal salts) occur according to  W hitmore’s views, 
except th a t all the postulated steps m ay be simul
taneous. Eliminations effected by bases occur by 
removal of H  as proton, release of X (=  halogen or 
OH) with a complete octet of electrons, and stabilis
ation of the mol. W ith strong bases (type I  reactions) 
removal of H  occurs before the other steps, but with 
weak bases (type I I  reactions) all three steps may bo 
simultaneous. In  a three-atom system stabilisation 
occurs by rearrangem ent to  unsaturated products or 
by dimerisation, but in a two- or four-atom system 
unsaturated compounds are produced without re
arrangement. Exchange reactions maj'- occur as well 
as elimination, the anionic reagent attacking the C a t 
the face most removed from X. Reactions of CO- 
compounds and their hydrates with bases are discussed 
in detail. R. S. C-

B rom ination  of propane. A. G u yer  and A. 
R u fer  (Helv. Chim. Acta, 1940, 23, 533—541).:— 
Thermal bromination of C3H 8 is a  chain reaction 
since it is decelerated by air, has an induction period, 
and the rate is altered by a change in the ratio of vol. 
to  surface. The primary reaction is dissociation of 
Br followed by C3H 8 +  Br ^  C3H 7 +  HBr, C ,H 7 +
Br2 -> PrB r +  Br, C3H 8 +  Br -> C3H 7 +  H B r . . . 
Under all circumstances very large amounts of Pr^Br 
are produced probably by the reactions, P raBr —^  
CHMe:CH2 +  H B r ==s Pr^Br. The formation of 
CH2(CH2B r)2 and CMe2Br2 is probably due to further 
direct substitution whereas CH2Br-CHMcBr probably 
arises by addition of Br to CHMeiCHj. Higher and 
unsaturated bromides are also produced. Increase 
in tem p, increases the proportion of P r“Br but only 
slightly augments the am ount of polybromides. 
U nsaturated compounds are markedly increased, 
particularly with high [Br]. Form ation of poly- 
brominated propanes increases greatly with [B r]; 
this has little  influence on the unsaturated compounds, 
formation of which is mainly a function of temp., 
and scarcely affects the ratio of P r“Br to  Pr^Br. 
W ith diminishing time of reaction the relative am ounts 
of polybromides and unsaturated compounds are 
diminished. The bromides of Fe, Cu, Tl, or Zn on 
pumice favour the production of greater or smaller 
amounts of polybromide probably by accelerating 
the decomp, of P r“Br into CHMe!CH2. The formation 
of unsaturated bromides is not greatly influenced by
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the catalysts which favour the production of tri- and 
tetra-bromides. H. W.

isoB utane from  norm al butane.—See B., 1940, 
343. '

Catalytic alkylation of isobutane w ith  gaseous  
d efin es .—See B., 1940, 341.

Catalytic polym erisation  of olefm es.—See B., 
1940, 343.

Separation of the isom eric  hexenes by batch  
fractionation. A. R ose (J. Amer. Chem. Soc., 
1940, 62, 793—795).— <400 theoretical plates are 
required for sharp fractionation of isomeric hexenes 
of similar b.p. R . S. C.

A ttem pted  separation of isom eric  hexenes by 
fractional d istillation . F . C. W h itm o re , M. R. 
F en sk e , D. Qu iggle, H. B er n stein , T. P. Ca rn ey , 
S. L aw roski, A. H. P o pk in , R. B. W agner , W. R. 
W h e e l e r , and J . S. W h ita k er  (J. Amer. Chem. 
Soc., 1940, 62, 795—800).—The Podbielniak-Sim ons- 
Taylor column has an efficiency of ~15  theoretical 
plates and is ineffective for separation of hexene 
mixtures with b.p. ranges 1-5° or 2-7° (cf. Rose, 
preceding abstract). The work of Goldwasscr et al. 
(A., 1939, I, 478, 479; II , 401) is erroneous.

R. S. C.
H ydrogenation of octenes.—See B., 1940, 343.
F orm ation  of a[3-dichloroethane from  ethylene 

and hypochlorous acid.—See A., 1940, I, 260.
Preparation  of as-tetrachlorodifluoroethane.

W. T. Miller  (J. Amer. Chem. Soc., 1940, 62, 993).—- 
CC12F-CC1F2 and A1C13 a t  100° (5 hr.) give CC13*CC1F2 
and small am ounts of C2C16 (more on longer heating).

R. S. C.
R em oval of substituents from  vinyl poly- 

m erides. F. T. W all (J. Amer. Chem. Soc., 1940, 
62, 803—806).—The fraction of Cl remaining in mixed 
vinyl chloride-vinyl acetate polymerides after trea t
ment with Zn can be predicted using formula? which 
are derived by statistica l methods. W. R. A.

N itration  of ethane.—See B., 1940, 341.
Synthesis of isopropyl alcohol from  propylene. 

I—II I .  M. K atuno  (J. Soc. Chem. Ind. Japan, 
1940, 43, 5—8b , 8— 11b , 11— 14b).— I. Pr^HS04 
is rapidly hydrolysed in H 2S04 without formation of 
Pr^20  or C3H 6 if the concn. of acid is > 4 0 % ; the 
Pr^OH is quantitatively obtained by distillation if the 
am ount of H aO used is th a t required for hydrolysis 
and formation of the azeotropic mixture. Absorp
tion of C3H s is best effected by 87%  H 2S04, bu t is 
improved by use of 68% acid and a little  Ag2S04, 
which accelerates absorption.
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II. Apparatus for the reactions 2C3H 6 +  H ,S 04 -> 
Pr^2S04 -> 2Pr3OH +  H 2S04 is described. The re
action mechanism is discussed.

II I . Hydrolysis of Pr^SO., is investigated. Form 
ation of Pr^HSO., is rapid in H 20 , but further 
hydrolysis to Pr^OH requires H + or OH'.

R. S. C.
P hysical constants of pentan-y-ol. F. C.

W hitmobe and J . D. Submatis (J. Amer. Chem. Soc., 
1940, 62, 995).—EtCHO (prepared from P r“OH by 
Cu-deliydrogenation), b.p.' 48-0°/736 mm., and 
M gEtCl-Et20  give 60% of CHEWOH, b.p. 114-4°/740 
mm. Commercial (Sharpies) CHEt„-OH yielded 27% 
of the pure alcohol. R. S. C.

Electrochem ical oxidation of n-hexanol. W . R. 
L ow stuteb and A. L owy (Trans. Electrochem. Soc., 
1939, 77, Preprint 21, 263—270).—n-C6H 13-OH (I), 
oxidised electrochemically, yields tc-C5H 11-C02H  (II), 
ji-CsHn'COgCgHjg, and small amounts of C 02, CO, and 
a residue of high b.p. Max. current efficiency of 
59-9%, calc, only as oxidation to  (II), is obtained with 
an electrolytically prepared P b 0 2 anode in 9% (I) in 
5%  H„SO. a t 12°, using a c.d. of 11 amp. per sq. dm.

D. F. R.
Preparation of unsaturated h igher alcohols.

IV. S. K omobi (J. Soc. Chem. Ind. Japan, 1940, 
43, 34—35b ; cf. A., 1939, II, 491).—Hydrogenation 
of unsaturated esters to unsaturatcd higher alcohols is 
well effected in presence of Cd chromite a t 335°. 
.X-Ray diagrams show th a t the catalyst does not con
tain  CdO or Cr20 3. Co chromite may also be used, 
but Cd vanadate, tungstate, or molybdate is less 
satisfactory. R. S. C.

Phenolic sugar alcohols.—See B., 1940, 343.
Keten acetals. IV. Polym erides of keten  

diethyl acetal. P. R. Jo h n so n , H. M. B arn es , 
and S. M. M cE lvain  (J. Amer. Chem. Soc., 1940, 62, 
964—972; cf. A., 1938, II , 427).—CH2:C(OEt)2 (I) 
is stable in new Pyrex glass a t 190—240° (6 hr.), in new 
soft glass in diffuse light a t room temp., or in old glass 
washed with aq. alkali or in presence of KOBuv. 
Polymerisation occurs in acid-washed glass. Bz20 2 
is without effect, bu t the following relative efficiency 
of catalysis is reported : A1C13 >  FeCl3 >  ZnCL >  
CdCl2 >  CoCl2 >  NiCl2 >  BaCl2, HgCl2, CaCl2, the 
stability of the polymerides varying. CdCl2 (0-06%) 
gives a wax, containing 45% of (I) and a white, solid 
polymeride (II), stable a t 200° and to boiling 10% 
NaOH. Dil. acid a t room temp, converts (II) into a 
red oil; boiling dil. acid gives a reddish-black glass
(III) and C 02. Little EtO H  is lost in formation of
(II), bu t more is lost during acid hydrolysis. (I ll)  
is sol. in, bu t unchanged by, aq. alkali. The amount 
of C02 evolved, analysis of (III), and KM n04 oxidation 
of (III) to CO, (S0%) and AcOH indicate th a t (II) is 
about (OEt)2CMe-[CH2-C(OEt)2]21-CH2-C(OEt)3 and
(III) about COMe-[CH:C(OH)]21-Me. The insolu
bility indicates cross-linking (intermol. loss of EtOH) 
in (II), but this cannot be extensive owing to  the high 
O Et content. 10% H 2S04 and (III) a t 200° give only 
traces of COMe2 and AcOH but 5% NaOH gives larger 
amounts thereof and a reddish-black substance
(IV) (structure proposed), which on repeated hydro
genation (Raney N i; 225°/200 a tm .; 1% NaOH)

gives a colourless solid (12%) with EtOH, AcOH, and 
a red oil. Polymerisation of (I) by 0-36% of CdCl2 
is exothermic and gives 13% of unstable dimeride, 
b.p. 61—62°/0-5 mm., probably 
(OEt)2CMe-CH:C(OEt)2 (with 5% H 2S 04 gives COMc2 
and with HCl-EtO H gives CH2Ac-C02Et), 20% of a 
trimeride (V), CMe(OEt)3, EtOH, and”a solid similar 
to (II). (V) m ay be
(OEt)2CMe-CH2-C(OEt)2-CH:C(OEt)2, bu t is isolated 
after distillation as (?) 1 : 1 : 3 : 3 : 5 : 5-hexaethoxy- 
q/cfohexane (VI), b.p. 91—92°/0-l mm., with some 
EtOH. W ith 5% H 2S 04, (VI) gives a little s- 
C6H 3(OEt)3 [not formed from (V)]. A trace of acid 
in boiling 95% EtO H  converts (VI) into 
CH2Ac,C 0 ,CH2,C 02E t. Absence of head-to-head 
polymerisation is confirmed by absence of (CH2‘C 02H )2 
when (IV) is oxidised with H N 0 3 and is due to” the 
strength of the anionoid centre in (I). CHHal!C(OEt)2 
and CHal2!C(0Et)o are stable to light, CdCl2, and 
Bz20 2. B"F3 or BF3,E t20  converts CHHai:C(OEt)2 
slowly into a red oil. R. S. C.

K inetics of decarboxylation in  solution .—See
A., 1940, I, 260.

M echanism  of polym erisation  of vinyl acetate 
and m ethyl vinyl ketone.—See A., 1940, I, 263.

Chlorinations w ith  sulphuryl chloride. III. 
(«) Peroxide-catalysed  chlorination of aliphatic  
acids and acid chlorides, (b) Photochem ical 
sulphonation of aliphatic acids. M. S. K haeasch 
and H. C. Brown  (J. Amer. Chem. Soc., 1940, 62, 
925—929; cf. A., 1940, II , 72).—In absence of 
catalysts and in the dark, boiling aliphatic acids and 
acid chlorides do not react with S 0 2C12. In  presence 
of peroxides (Bz20 2) chlorination occurs nearly 
quantitatively (except for AcOH or AcCl), preferenti
ally a t a C remote from the CO. Dilution with CC14 
is advisable for the acids. Thus EtCO.,H gives 
Cl-[CH2]2-CO„H (55%) and CHMeCl-CO.,H (45%). 
EtCOCl gives C1-[CH2]2-C0C1 (60%) and 
CHMeCl-COCl (40%). Pr^C02H gives 
CH2C1-CHMc-CO„H (85%) and CMe2CI-C02H  (15%). 
1VCOC1 gives“ CH2Cl-CHMe-COCI (80%) arid 
CMe2Cl-COCl (20%). P raCO,H gives C1-[CH2]3-C02H 
(45%), CHMeCl-CH„-C02H  (45%), and CHEtCl-COJI 
(10%). P raCOCl "gives C1-[CH2]3-C0C1 (30%),
CHMeCl-CH2;COCl (55%), and CHEtCl-COCl (15%). 
BuyC02H  gives $-chloro-a.a.-dimethylpropionic acid, 
m.p. 40—42°, b.p. 126—129°/30 mm. {amide, m.p.
108—109°), and BuyCOCl gives the corresponding 
chloride, b.p. 85—86°/60 mm. AcOH gives >50% 
of CH2C1-C02H, bu t AcCl does not react even in boiling 
PhCl. I  catalyses reaction of EtCOCl a t 70°, but 
only CHMeCl-COCl, formed by dissociation of S 02C12 
into S 02 and Cl2, is obtained. In  light and absence 
of catalysts sulphonation occurs, mainly a t C^,. 
Boiling E tC 02H  and S 0 2C12, when irradiated, give 
37% ' of S 03H-[CH2]2-C02H, +  0-5H20  (or more) 
(Ba salt, + 5 H 20  ; anhydride, m.p. 76—77°); P r“C02H 
and Bu^C02H  are also sulphonated (no details), bu t 
AcOH does not react. Sulphonation of cydohcxa.no 
by S 0 2C12 in light is catalysed (5% yield) by AcOH.

R. S. C.
Purification of fatty esters of h igh  m ol. w t.

L. 0 . B uxton and R. K app (J. Amer. Chem. Soc.,



xxv (c) ORGANIC CHEMISTRY. 203

1940, 62, 986).—These esters are purified by dissolu
tion in (CH2C1)2, neutralisation by 38% KOI! (amount 
determined by  titration), filtration, and distillation.

R. S. C.
H ydrolysis of fats and fatty acid esters.—See 

A., 1940, I ,  260.
M echanism  of pyrolysis of castor oil. S.

I shikaw a , T. T osim itu , A. Miyata , J . Ar a k i, and 
R. Someno (Sci. Rep. Tokyo Bunrika Daigaku, 1939, 
3, 273—285).—Pyrolysis of castor oil (I) in presence 
of SiO„ or sea-sand (better than borax-pumice) at 
480—500° gives w-C6H13-CHO and 
CH2:CH-[CH2]7-C02H  (II) with small amounts of 
TO-C6H 13,CH;C(C5H u -'tt.),CHO (2 : ‘i-dinilrophenylhydr- 
azone, m.p. 128°), the corresponding alcohol, n- 
C6H 13-C02H, and w-C7H 15,OH. Addition of metal 
oxides, except possibly Mo20 5, to the S i02 does not 
improve the yield. The structure of (II) is con
firmed by oxidation with K M n04 and 0 3. (II) does 
not rearrange to CHMciCH-[CH2]6-C02H . Citronellal 
a t 420° gives only a little A3:8-^-menthadiene and l- 
menthol gives only a little A3-p-menthene. Oleic 
acid gives no aldehyde. Pyrolysis of (I) follows 
conjugation of the OH with C!C. R. S. C.

Fatty acids. V. Preparation of m ethyl 
ricinoleate and ricinoleic acid by fractional 
crystallisation . J . B. Brow n  and N. D. Gr e e n  
(J. Amcr. Chem. Soc., 1940, 62, 738—740; cf. A., 
1939, II , 4).—Crystallisation of Me ricinoleate (prep, 
from castor oil described) from COMe2 a t ~  — 50° 
gives a 99-5%-pure ester, m.p. —4° or —4-5°, [a]c 
-f7-41° or [a]n +5-19° in COMe2. Hydrolysis and 
subsequent low-temp. crystallisation gives a 95-6%- 
pure acid, m.p. 5-5°, [a]“  +7-15° in COMe2.

R. S. C.
Chlorinated o ils. T. M atsum oto and S. Iw ai 

(J. Soc. Chem. Ind. Japan, 1940, 43, 16— 18b ).—  
Addition of Cl2 to linseed, sardine, or olive oil in CC14 
occurs mainly a t one ethylenic linking. Some 
evolution of HC1 occurs and in this decomp, colloid 
formation, evidenced by increase in tj, occurs.

R. S. C.
Structure of pantothenic acid. R. J. W illiams 

and R. T. Ma jo r  (Science, 1940, 91, 246).—The 
cryst. lactone, C6H 10O3, m.p. 91—92° (from Ba 
pantothenate concentrates), is a-hydroxy-pp-dimethyl- 
y-butyrolactone. Condensation with p-alanine gives 
physiologically-active pantothenic acid. L. S. T.

Calythrone. A. R. P en fo ld  and J . L. S im onsen  
(J.C.S., 1940, 412— 415).—The essential oil from 
Calythrix letragona when extracted with aq. NaOH 
gives the Na  salt, m.p. (+a;H20) 110—111°, (anhyd.)
196°, of calythrone (I), ¡^ f ^ ^ C H -C O B u * * ,  b.p.
142°/14 mm. (Cu derivative, m.p. 208—210°), which 
is oxidised by aq. NaOH-NaOBr to CHBr3, Bu?C02H, 
dimethylmaleic anhydride (II), and a Brr acid, 
probably CHBr2-C0-CMe:CMe-C02H, m.p. 129°. (I) 
has (3-dikctonic properties, due to the opening of the 
lactone ring; its dioxime anhydride, m.p. 135°, is
considered to be C O < g ^ ^ J > C H - C O B u ^ .  (II)
has pseudoketonic properties, giving a semicarbazone, 
m.p. 238° (when rapidly heated, 248°), and a p-

nitro-, m.p. 214°, and a 2 : 4-dinilro-j)hcnylhydrazo7ie, 
decomp. 253—255°. These are sol. in aq. Na2C03,
and are therefore ^ q I '( ^q '>C !N R, ra ther than

a - N R > C O .  (H) is reduced catalytically to meso-
and by Clemmensen reagent to (ZZ-s-dimethylsuccinic 
acid, and is oxidised to AcC02H. W ith p- 
C6H4Ph-CO-CH2Br and aq. KOH, followed by MeOH, 
(II) gives $-phenylphenacyl Me dimethyhnaleate, m.p. 
95°. E. W. W.

Long-chain acids. II. A leuritic acid. P. C.
Mitter  and P. C. D utta (J. Indian Chem. Soc., 
1939, 16, 673—676).—OPh-[CH2]5-Br and
CH2Ac’C 02E t (2 mol.) with N a-E tO H  give El «- 
phenoxypentamethyleneacetoacetate, b.p. 180°/3 mm., 
which with N a -E t20  and C0Cl,[CH2]8,C 02E t affords 
after hydrolysis (EtOH -KOH) o-phenoxy-\.-keto- 
palmitic acid, m.p. 89° (El ester, b.p. 252°/2 mm., 
m.p. 50°). This with HBr-AcOH gives o-bromo-i- 
ketopalmitic acid, m.p. 69°, in poor yield, which with 
AcOH-KOAc, followed by esterification (E tO H - 
HC1), yields El o-acetoxy-i-keAopalmilale, b.p. 219— 
220°/3 mm., m.p. 54— 55°, which could not be satis
factorily reduced. F. R. S.

D ialkyl adipates. R. A. F eagan , jun., and J . E. 
Copenhaver  (J. Amer. Chem. Soc., 1940, 62, 869— 
870).—The following are prepared from ROH and the 
acid a t 150— 155° or acid chloride a t  slightly >  room 
temp. : di-n-arnyl, m.p. —14°, -hexyl, m.p. —9° to 
—7°, -heptyl, m.p. 3-8—4-5°, -octyl, m.p. 9-5—9’8°, 
-nonyl, m.p. 21-6° (lit. 17— 18-5°), -decyl, m.p. 27-4°, 
-undecyl, m.p. 34-7°, -dodecyl, m.p. 39 3°, -tridecyl, m.p.
45-9°, -letradecyl, m.p. 49-4°, -pentadecyl, m.p. 55°, 
-hexadecyl, m.p. 57-3° (lit. 53°), -heptadecyl, m.p.
61-8°, -octadecyl, m.p. 63-4°, -nonadecyl, m.p. 66-7°, 
and -eicosyl, m.p. 65-2°, adipale. There is only slight 
alternation in m.p., which are corr. R . S. C.

P olarim etric study of action of heat on 
crystalline .t-m alic acid. R. D escamps (Bull. Soc. 
chim. Belg., 1940, 49, 1—20).—[a] of specimens of 
cryst. Z-malic acid (I) heated a t 85° to  120° increases 
with the time of heating, the curves being usually
S-shaped and tending to  an upper lim it for temp. 
< 100°, whilst those for temp. > 100° show a max. 
The rotatory dispersion (XX 5893—4358), which is 
anomalous in solutions of the unchanged substance, 
becomes less so as the heating proceeds. The pro
ducts, as in the case of aq. solutions (cf. A., 1939, II , 
468), are fumaric acid and one or more optically active 
dehydration products. Here also the Darmois rule 
is applicable. F. L. U.

O ptical activity and chem ical structure in  
tartaric acid. X. Influence of substituent and  
solvent effect. Y. T su zu k i (Bull. Chem. Soc. 
Japan, 1940, 15, 55—59).— D ata on [J f]“  for com
pounds c H R < § ; ^ ^ Q 2| t  (A) in CoH(j) E t0H ) and

q/cMiexane (I) are given. The lsevorotation di
minishes as the parachor of R  increases, in accordance 
with the rule found (A., 1939,1, 357) for compounds A  
with CR 'R" for CHR, and the sequence of solvent 
effects is also the same, viz., C6H 6 >  EtO H  >  (I).
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The following are described : Et,, d-butylidenedioxy- 
succinate (R =  P r“), b.p. 160°/15 mm., [a]“  —55-80°; 
Et2 d-isobutylidenedioxysuccinate (R =  Pr3), b.p. 160°/ 
20 mm., [a]“  —54-17° ; Et2 d-heptylidenedioxy- 
succinate, b.p. 190°/16 mm., Md° -41-76°. Vais, of 
[a]“  in C6H 6, EtOH, and (I) are also recorded.

F. J. G.
Im proved preparation of DL-threonic and  

-erythronic acids. J . W. E. Glattfeld  and E. 
R ietz  (J. Amer. Cliem. Soc., 1940, 62, 974—977).— 
CH2:CH-CH2-CINT and Br in BuyOH and light petroleum 
give the dibromide, converted by N aO Et-E tO H  into 
CH2Bi-CH:CH-CN (55%), b.p. 80—85°/12 mm. The 
dibromide, prepared from CH2!CH-CIi2-C02E t (I) by 
Br in BuyOH, with NaOEt a t 0° gives 60% of 
CH2Br-CH:CH-CO.,Et (II). CH2Cl-CH:CH-CO,Et, 
similarly prepared in 65% yield, is hydrolysed and 
oxidised (0s0,-BaC103) to Z)Z-threonic acid (59%). 
A t <35° (I) similarly gives (3-hydroxybutyrolactone 
(35%), which with P 20 5 in dioxan gives j’socrotono- 
lactone (53%) and thence •DL-erythronolactone 
(45%). - R. S. C.

Preparation of alkali b ism uth  saccharates.
G. 0 . D oak (J. Amer. Pharm. Assoc., 1940, 29, 108— 
111).—The following were prepared by interaction of 
B i(0H )3 with saccharic acid and the appropriate 
alkali in II20  : IC2 di- (I), N a di-, ATa K  di- and /v2 
tri-bismuthylsaccharate. (I) with 10% HC1 affords 
dibismuthylsaccharic acid. (I) is more stable in H 20  
or serum than  the corresponding ta rtra te  or gluconate.

F. 0 . H.
M anufacture of form aldehyde.—See B., 1940, 

343.
Aldehydic perfum es. II I .  S ynthesis of

(3-hydroxynonaldehyde. S. I shikaw a  and T. 
Sakurai (Sci. Rep. Tokyo Bunrika Daigaku, 1939, 3,
287—289; cf. A., 1939, I I ,  406).—The aldehyde 
[2 : 4:-dinitrophenylhydrazone, m.p. 124-6° (corr.)] is 
prepared from castor oil by oxidation by KM n04 
to 0iK-trihydroxystearic acid, m.p. 122—123°, and 
thence by Pb30 4-A c20-A c0H . R. S. C.

B iochem ical preparation of aliphatic ketones.
—See A., 1940, I I I ,  540.

T herm al decom position of d iacetyl.—See A., 
1940, I, 259.

Reducing pow ers of various sugars w ith  
alkaline copper citrate reagent. H. S. I sbell , 
W. W. P igman , and H. L. F rush (J. Res. N at. Bur. 
Stand., 1940, 24, 241—246).—Scales’ method (A., 
1919, ii, 435), modified by increasing the tim e of 
boiling to  6 m in.,.is convenient for determining re
ducing sugars. Sugars with OH a t C(3) tram  to OH 
a t  C(4) and C(5) have the highest reducing power, 
whilst those with OH a t C(3, or C(4) in the cis position 
have a lower reducing power. The configuration of 
OH a t C,2) does not greatly affect the reducing power. 
When the glycosidic linkage of a disaccharide is a t 
C(3, the mol. reducing power is <  th a t of the corre
sponding monosaccharide, but if the linking is a t 
0(4) or C<(o the reducing power is slightly >  th a t of the 
monosaccharide. Under the conditions used the 
presence of BaBr„ (6-5%) decreases the reducing val. 
by ~ 4 % . “ J . W. S.

a- and (3-Methyl lyxosides, m annosides, gulos- 
ides, and heptosides of like configuration. II. S.
I sbell and H. L. F rush  (J. Res. N at. Bur. Stand., 
1940, 24, 125—151; cf. A., 1937, II , 177).—d-Lyxose 
refluxed with HCl-MeOH affords a-methyl- (I), iji.p. 
108° (cf. Phelps et al., A., 1926, 501) [CaCl2 compound 
(+ 2 H 20), [a]“  -f-31-3° in H 20], and [i-niethyl-d- 
lyxopyranoside, m.p. 118°, [a]„ —128-1° in H 20  
(triacetate, m.p. 88—89°, [a]“ . —109-5° in CHC13); 
the la tter and H I0 4 give a substance, [a]“  —125-5° 
[cf. product from (I), Maclay et al., A., 1938, I I ,  
430]. (3-Methyl-iZ-mannopyranoside tetra-acetate and 
Ba(OMe)2-MeOH, followed by Pr^OH, yield 'A-meihyl- 
d-mannopyranoside PrP alcoholate, m.p. 74—75°, 
[°0d —53-3° in H 20 , stable in presence of Pr^OH 
vapour; Pr^OH is lost a t 105° in vac.; 70% of the 
Pr®OH is lost a t  77° in 0 2. a-Methyl-d-a-galahepto- 
pyranoside is prepared, identical with the compound 
named as the [3-form (cf. H ann et al., A., 1936, 193); 
nomenclatures are discussed. <i-<x-Galalieptose hydr
ate and Me2S04-N a0 H , then Ac20 , give $-methyl- 
d-a-galaheptopyranoside penta-acetate, m.p. 171— 173°, 
Mi? +77-6° in CHC13, converted by Ba(OMe)2-MeOH 
into p-methyl-d-a-galaheptopyranoside. rZ-a-Gluco- 
heptose and HCl-MeOH give [3- (CaCl2 compound, 
+ 2 H 20 , [a]“  -56-1° in H 20) and a-methyl-d-ci- 
glucokeptopyranoside, m.p. 106—107°, [a]f>° +111-5° 
in H 20  (penta-acetate, m.p. 174— 175°, [a]“  -f  107-4° 
in CHC13; cf. product, m.p. 169°, of Haworth et al., 
A., 1932, 46), the la tter being isolated by decomp, of 
its CaCl2 compound (+ H 20), M d +69-1° in H 20. 
(Z-P-Galaheptose and HCl-MeOH give a-methyl-d-fi- 
galaheptopyranoside, m.p. 154— 155°, [a]i? —108° in 
H 20  (cf. Hann et al., A., 1937, I I , 178). Photo
micrographs of the new glycosides are shown. The 
configurations of all asymmetric C in the pyranose 
ring affect the ra te of hydrolysis. There is no fixed 
relationship between the configuration of the glyco
sidic C and the relative rates for hydrolysis of the a- 
and (3-modifications. Aldopyranosides having trans- 
configurations for C(1) and C<3, are hydrolysed more 
slowly than  the corresponding cis-forms. Mol. ro
tations of the methylglycopyranosides are compared 
and there is support for classifying the methyl-lyxo- 
pyranosides in the cZ-mannose rather than  the l- 
gulose series. A. T. P.

U se of the benzyl radical in  syntheses of m ethyl
ated su gars. I. 4  : 6-D im ethylglucose. D. ,T.
B ell  and J . L orber (J.C.S., 1940, 453—455).—The 
prep, of 4 : 6-dimethylglucose (I) (A., 1937, II , 484) is 
easily effected by converting the 2 : 3-diacetate of 
4 : 6-benzylidene-a-methylglucoside (II) (Mathers et 
al., A., 1933, 938) by KOH and CH2PhCl in xylene a t 
95—100° into the 2 : 3-(CH»Ph)2 derivative (III), m.p. 
93°, [<x]i? -31-2° (all rotations in CHC13), of (II). Aq. 
HC1 in boiling COMe2 hydrolyses (III) to  2 : 3-di- 
benzyl-<x-methylglucoside, m.p. 75—76°, [a]],8 +18-8°. 
When m ethylated by Purdie’s reagents, either 
directly or after treatm ent with Me2S04-N a0 H  in 
COMe2, this gives 2 : 3-dibenzyl-4 : 6-dimethyl-cr.- 
methylglucoside, b.p. 215—220° (bath)/0-03 mm., 
Mi? +32-9°, which is debenzylated by Na in EtOH 
to 4 : G-dimethyl-a-methylglucoside, b.p. 160° (bath)/ 
0-5 mm. This [which with ;p-C0K4Me*SO2Cl in C5H 5N
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gives its 2 : 3-di-p-toluenesulphonate, new m.p. 113° 
(cf. Mather et al., A., 1933, 1037)] is hydrolysed by 
n-HCI a t 100° to  (I). E. W. W.

Cleavage of the carbon chain of (3-glucosan by 
periodic acid. E. L. J ackson  and C. S. H ud so n  
(J. Amer. Chem. Soc., 1940, 62, 958—961).—(3-
Glucosan (I) consumes 2 H I0 4, giving HCOaH

  ÇH-n
Sr< ™ 0  A

¿-Galactose Me2 acetal penta-acetate and AcCl a t 0° 
give aAdéhjdo-1-chloro-l-methoxy-d-galactose penta- 
acetate, m.p. 155—156°, H d  — 3 8 ° + 1 5 °  in 24 hr.
in CHC13, -5 3 ° -42-5° in 10 hr. in C6H R

(1
mol.) and L'-oxy-D-methylenedi- 
glycollic dialdehyde, [1/]D —15-0°, 
oxidised by Br-SrCOa to Sr L'-oxy-D- 
methylenediglycollale (II) (45%), 
+ 5 H aO, + H 20 , Hd° +36-9° in H 20, 
and anliyd., with smaller amounts 
of SrC20., and Sr D-glycerate. The 

accepted structure of (I) is thus confirmed. (I) is 
stable to  2-5n-HC1. R. S. C.

G lucofuranosides and th ioglucofuranosides. 
VII. Crystalline alkylfuranosides and d im ethyl 
acetal of i?--mannose. A. Scattergood and E. 
P acsu (J. Amer. Chem. Soc., 1940, 62, 903—910; 
cf. A., 1939, II , 407).—60% of a-mcthyl-rZ-manno- 
furanoside (I) is obtained from mannose E t2 mercaptal
(II) by HgCl2-MeOH, Hg being a permissible reagent 
for removal of excess of HgCl2 in this and other cases. 
In  this and other preps, of (I) the mother-liquors 
contain (3-methyl-<2-mannofuranoside (III), m.p. 47°, 
H d  —12-6° in H aO, isolated as CaCl2 compound, 
+ 3 H 20 , H d  —58-5° in H 20 , and recovered there
from by Ag2C20 4. CaCl2 influences the a of (III). 
The tetra-acetate, m.p. 61—62°, of (I) has [a],? 
— 10S-8° in CHC13, +120-3° in cis- and +105-3° in 
£rans-(CHCK)2. The m ercaptal method gives also 
a-ethyl-, m.p. 90°, [a]“  +105-0°, a-n-, m.p. 96°, 
[a]i>° +96-0°, and a-iso-propyl-d-niannofuranoside, 
m.p. 96-7°, H d  +96-7° (all in H 20). The penta- 
acetate of (II) with HgCl2-MeOH gives a penta- 
acetate, hydrolysed by NaOMe-MeOH to  mannose 
Me2 acetal, m.p. 101°, [a]® +0-6° in H 20 , stable in 
H ,0  or alkali but converted in 0-05% HC1 first into
(I)" and (III) (k 0-024) and then  into d-mannose (k 
0-00118). Introduction of the F  ten n  (A., 1940, II, 
6) (=  —4475) accounts for the [ if]  of the mannose 
derivatives. Fischer-Hirschfelder models are used to 
prove the contention (loc. cit.) th a t only one cis- and 
one trans-form of aldohexopyranoses are possible; 
the cis-form is unstable by repulsion. F  m ust be due 
to the orientation about the C -0  linkings of all the 
OH, probably owing to  H  linkings. R. S. C.

M onothioacetals of galactose. M. L. W olfrom  
and D. I. W e isb la t (J. Amer. Chem. Soc., 1940, 62, 
878—8S0).—d-Galactose E t2 m ercaptal penta-acetate 
and POCLj in  boiling AcCl give aldehydo -1 -chloro-1 - 
ethylthiol-d-galactose penta-acetate, m.p. I l l —113°, 
H d  —27° in CHClg, unstable, which with CaS04 and 
Ag2C03 in MeOH or EtO H  gives d -galactose Me2, 
m.p. 119— 120°, H I? +42-5° in CHC13, and El, 
monothioacetal penta-acetate, m.p. 104— 105°, H d  
+50° in CHCI3, hydrolysed by cold NaOMe-MeOH to 
d-galaclose Me2, m.p. 146—147°, H d  +50° in H 20 , 
and Et2 monothidacetal, m.p. 155—156°, [a]“  +53° in 
HoO, respectively, stable to  hot Eehling’s solution 
unless previously hydrolysed by acid (gives RSH).

N** (A., II.)

R. S. C.
W alden inversion  in  the a ltrose series. G. J .

R obertson and W. W hitehead  (J.C.S., 1940, 319— 
323).—4 : 6-Benzylidene-2 : 3-anhydro-a-methylallos- 
ide (I) with boiling aq. KOH gives 4 : 6-benzylidene- 
a-methylaltroside (II) (cf. A., 1935, 1225), which with 
^-C6H4Me*S02Cl-C5H 5N gives its  2 : '¿-di-p-tolue?ie- 
sulphonate (III), m.p. 170—175°, [a]],5 +46-9° in 
CHClj. W ith NaOMe-MeOH, this gives a quant, 
yield of 4 : 6-benzylidene-2 : 3-anliydro-a-methylinan- 
noside (IV), identical with th a t obtained from 4 : 6- 
benzylidene-a-methylglucoside 2-^-toluenesulphonate
(V) (loc. cit.). Thus hydrolysis of (III), like 
th a t of (V), involves Walden inversion a t  C(3). 
Hydrolysis of (IV) by aq. KOH gives a quant, yield 
of (II). 50% Aq. N2H 4,H20  a t 110—120° opens the 
(CH2)20  rings of (IV) and of (I) in 12 and 30 hr., 
respectively. The product from (IV) is 4 :  6- 
benzylidene-3-hydrazino-a-methylaltroside, m.p. 196°, 
H i? +53-7° in C5H bN, since with conc. HC1 a t room 
temp, it gives pyrazolyl-5-a-glycerol hydrochloride. 
The isomeride, from (I), is therefore 4 : 6-benzylidene- 
2-hydrazino-a.-methylaltroside, m.p. 144°, [a]}? +67-96° 
in CHC13. The 3 : 6-anhydro-ring in altrose is formed 
from 2-methyl-a-methyla’ltroside '¿-]i-toluenesulphonate
(VI), m.p. 118°, H i? +88-1° in CHC13, obtained by 
hydrolysing its  2 : 3-CHPh! derivative (loc. cit.) by 
dil. HC1 in COMe2 on the w ater-bath to  const, rotation. 
The 4 : 6-Bz2 derivative, m.p. 113°, [a]],0 +94-69° in 
CHC13, of (VI) is hydrolysed by boiling MeOH- 
NaOMe to  a dark product which after acidification 
gives 2-methyl-3 : Q-anhydro-a-methylaltroside (VII), 
m.p. 107—108°, H d  +105-1° in  CHC13. Under 
milder conditions, e.g., a t  room temp., (VI) only is 
obtained. Under no conditions is the theoretically 
possible 3 : 4-anhydro-compound obtained. W ith 
2n-KOH a t  100°, or 10% NaOMe-MeOH, (VII) is 
stab le; with boiling 5%  HC1, (VII) gives, with 
decomp., 2-methyl-3 : G-anhydroallrose, a  syrup, H i? 
+81-27° in CHClg, +106-3° in H 20 . M éthylation of
(VII) by the Purdie reagents gives the fully m ethylated
2 : 4-dimethyl-S : Q-anhydro-<x.-methylaltroside, a syrup, 
Hi> +69-04° in CHC13. A further unsuccessful 
attem pt to  obtain a 3 : 4-anhydro-compound was 
made. W ith CPh3Cl in C5H 5N a t 100°, (VI) gives its 
6-CPh3 derivative (VIII) [4-acetate (IX), m.p. 165°, 
[a]i? +72-4° in CHC13], in the form of a glass containing
(VI). Alkaline hydrolysis of (IX) does not give a
3 : 4-anhydro-ring : mild agents give (VIII), while 
more powerful cause résinification. Apparently a 
W alden inversion from trans- to  «s-form ation is 
necessary before the 3 : 4-rintr can be obtained.

E. W. W.
R ing-structure of 2>-altrosan. N. K . R ic h t - 

myer  and C. S. H udson (J. Amer. 
Chem. Soc., 1940, 62, 961—964).— 
/)-A ltrosan consumes 2 H I0 4, giving 
HCOaH  (1 mol.) and an aldehyde, 
oxidised to  Z/-oxy-Z)-methylene- 
diglycollic acid, and thus is (I).

R .S .C .;

Ô

 ÇH
OH-Ç-H 

H-Ç-OHÔ 
H-Ç-OH I 
H-Ç— J 

 CH2 (I.)
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M anufacture of fructose. I. D ecom position  
of fructose w ith  acid. I. D eterm ination of 
reaction constant at h igh  tem perature. K.
F ujino  and Y. Arao (Rept. Inst. Sci. Res. Man- 
ckoukuo, 1940, 4, 17—24).—At 120° and in presence 
of acid, decomp, of fructose (I) increases with increase 
in time of heating, concn. of (I), and vol. of acid 
used. The ra te  of change, which is >  th a t of glucose, 
is greatest a t  the beginning of the reaction.

I. A. P.
Structure of difructose anhydride I I I  (di- 

fructofuranose 1 : 2' : 2 : 3'-anhydride). E. J .
M cD onald and R. F. Jack so n  (J. Res. N at. Bur. 
Stand., 1940, 24, 181—204; cf. Haworth et al., A., 
1932, 724).—Difructose anhydride I  (difructofuranose 
1 : 2' : 2 : l'-anhydride) or I I I  (the 1 : 2 ' : 2 : 3'- 
anhydride) (4) and Me2S04-aq . NaOH a t 70°, then 
Mel-Ag20 , afford 3 : 4 : 6 : 3' : 4 ' : 6'-hexamethyl- 
difructofuranose 1 : 2' : 2 : l'-anhydride, b.p. 170— 
175°/0-01 mm., [a]£° +23-7° in CHC13, and 
3 : 4 : 6 : 1' : 4' : 6'-hexamethyldifructofuranose 
1 : 2' : 2 : 3'-anhydride, b.p. 161—165°/0-417 mm., 
[ ©  +157-9° in CHC13, respectively. The la tte r 
compound is hydrolysed by 0-Sn-HCI a t  95° to  
3 : 4 : 6 -  (I) and 1 : 4 : 6-trimethylfructofuranose ; 
oxidation (H N 03) gives monobasic acids and thence 
esters, which are oxidised by acid BaMn20 8 to  tri- 
methylarabonolactone, derived from (I). (A) and
CPh3Cl-C5H 5N a t 80°, then a t  room temp., give 
6 : 1' :  6'-tri(triphenylmethyl)difructofuranose 1 : 2' :2 :3 '- 
anhydride, m.p. 127°, [a]D +64-2° in CHC13, converted 
by Ac20 -C 5H 5N a t 100° (bath) into its triacetate, 
[a]D +65-2° in CHClg, which is m ethylated by Me2S04-  
aq. NaOH-COMe2 to 6 : 1' : 6'-tri(triphenylmethyl)- 
3 : 4 : 4 '-trimethyldifructofuranose 1 : 2' : 2 : 3 '-an
hydride, [a]o +70-2° in CHC13. CPh3 is removed from 
the la tte r by HBr-CHCl3 a t 0° and the anhydride 
formed is hydrolysed by 0-8N-HBr a t  94° to  partly  
m ethylated fructoses ; these afford fructosides which 
are hydrolysed by O-lJgHCl a t  60° to  3 : 4-dimethyl- 
and 4-methyl-fructose, [a]j? —87-5° a t  equihbrium 
(glucosazone, m.p. 156°). M ethyl-3: 4-dimethyl- 
fructoside and H N 03 (d 1-42) a t 65—95° give the 
dibasic 3 : 4-dimethyl-lactol acid, also derived from 
1 : 3 : 4-trimethylfructose (cf. H ibbert et al., A., 
1931, 827). The CPh3 groups (see above) are 
substituents of the three primary OH. (A  ) is composed 
of two furanoid fructose residues, with two O bridges 
connecting C(1) and C(2) of one fructose residue with 
C(2<) and C(3-, of the other. I ts  great stability is due to  
the presence of a dioxan ring serving as connecting 
link between the two fructose groups. 6 : 6'-Di- 
triphenylmethyldifructofuranose 1 : 2' : 2 : l '-a n 
hydride, m.p. 195°, [a]'ÿ +20-35° in CHC13, and Ac20  
a t 110° yield the 3 :4  : 3' : 4 '-tetra-acetate (II), m.p. 
194°, [«]£ +21-06° in CHC13, converted by Me2S04-  
COMe2-aq . NaOH into the (CPh3)2 Me4 derivative, 
and thence by 0-8N-HBr a t 95° into a substance which 
with HCl-MeOH affords fructosides, hydrolysed by 
0-In-HCI a t 60° to  3 : 4-dimethylfructose, [a]*? 
—60-66° in H 20 . The latter is also obtained from 
triphenyhnethyldimethylinulin, bu t is contaminated 
with 4-methylfructose. (II) and HBr-AcOH a t  0—5° 
give difructofuranose 1 : 2' : 2 : l'-anhydride 
3 : 4 : 3' : 4 '-tetra-acetate, m.p. 173°, [a]|° -9 -9 °  in

CHClg, m ethylated by Purdie’s reagents to  the 6 : 6'- 
Me2 derivative, m.p. 127— 128°, [a]D +10-8° in CHC13, 
which is hydrolysed by 0-Sn-HCI a t  95° and the 
residue converted into fructosides which give 6- 
methylfructose (osazone, m.p. 183—184°). A
mechanism is suggested by which the difructose 
anhydrides are formed during hydrolysis of inulin. 
Hexamethyldifructose anhydride I I  has m.p. 73°, 
b.p. 169—170°/0-43 mm., [a]“  -28 -2° in CHC13. 
Constitutions of the disaccharides prepared by 
Schlubach et al. (A., 1933, 938) are ill-defined.

A. T. P.
F ission  of m ethylglucosides of synthetic sugars  

by sw eet alm ond em ulsin .—See A., 1940, I I I , 535.

S ynthesis of g lycol g lucosides. S. ICar.tala 
and K. P. L in k  (J. Amer. Chem. Soc., 1940, 62, 917— 
920).— (CH2-OH)2, aeetobromoglucose (modified p rep .; 
80% yield), and Ag2C03, later in CGH 6, givo ethylene 
glycol p-ri-glucoside tetra-acetate, m.p. 105— 106° 
[lit. 101— 103° (corr.)], [a]|3 -26-3° in H 20 , hydrolysed 
to  the free glucoside, dimorphic, m.p. i f 7-5— 118° and
136— 137°, respectively, [a]?,2 —28-5° in H 20 , and 
converted by further similar reactions into ethylene 
glycol bis-p-cZ-glncoside octa-acetate, m.p. 169—170° 
(corr.) (lit. 170—171°), [aft3 -31-76° in  CHC13. 
Similar reactions give diethylene glycol $-d-glucoside, 
m.p. 116-5—118°, [a]i? —22-4° in H 20  [tetra-acetate, 
m.p. 92—93° (corr.), [á] |4 -27-62° in H 20], and bis- 
P-d-glucoside octa-acetate, m.p. 125-5— 126-5°, [a]“  
—23-5° in CHC13 (gives an  oil when hydrolysed), 
propylene glycol $-d-glucoside, m.p. 136— 138°, [a]“  
—25-5° in  H 20  (tetra-acetate, m.p. 99—101°, [a]£? 
—6-8° in CHC13), triethylene glycol (3-iZ-glucoside 
tetra-acetate, an oil, methoxyethyl (3-d -glucoside, 
m.p. 139—140°, [a]|3 -26 -0 ° in H 20  (tetra-acetate, 
m.p. 65—67°, [a]p —19-5° in CHClg), trimethylene 
glycol [W-glucoside tetra-acetate, m.p. 97—98°, 
[«Id —17-3“ in  CHC13, and bis-3-cZ-glucoside octa- 
acetate, m.p. 171—172°, [a]i? -15 -8 ° in CHC13.

R. S. C.
Scilliroside. A. Stoll and J .. R en z  (Compt. 

rend., 1940, 210, 508—509).—Alcoholic extracts 
(details given) of the dry  powdered bulbs of red squill 
contain scilliroside, C32H 4G0 12,0-5H 20 , m.p. 168— 
170° (corr.; decomp.), [a]™ —59° in MeOH [tetra
acetate, m.p. 199° (corr.), [a]™ —49° in MeOH], which 
gives the Liebermann test, but neither the Legal nor 
Baljet test, and contains 1 Ac and a lactone ring. 
Hydrolysis (acid) liberates glucose bu t no cryst. 
aglucone. Spectrographic measurements indicate 
th a t its  skeleton is a  perhydrocf/cZopentanophenan- 
threne together with a 6-atom lactone ring con
taining 2 double linkings (cf. W ieland et al., A., 1936, 
1252). Scilliroside acts like scillaren-/l on the frog 
heart and is a  powerful convulsant drug for rodents.

J . L. D.
Oleocyanin, C27H 310 15CI.—See A., 1940, I I I , 

462.

African arrow  poison p lants. I. A d en iu m  
som alense , B alf. fil. M. H artmann  and E. 
Schm ttler  (Helv. Chim. Acta, 1940,23, 548—558).— 
The dried roots are percolated with 70% MeOH and, 
after treatm ent with basic Pb acetate, the percolate is
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treated  with MeOH and CHC13. Tlio portion sol. in
CHClg gives somalin 
(I), m.p. 197— 198°

•Q QH2 or (+0-5H 20) sintering
CH CO a t 133— 136°, [a]],9 +9-5° 

\ /  in EtOH. I t  gives a 
0  strongly positive Legal 

reaction and a dark blue 
Keller-Kiliani reaction 

in AcOH. I t  is hydrolysed to digitoxigenin (character
ised by its  acetate and by conversion into Me ¿sodigit- 
oxigenate) and cymarose. Pharmacologically (I) is 
more closely related to  strophanthin than  to digitoxin.

H. W.
V iscosities of arabogalactan solutions. II. S.

Ow ens (J. Amer. Chem. Soc., 1940, 62, 930—932).— 
Prep, of arabogalactan (87-7% anhydrogalactose) 
from W estern larch heartwood is described, vj of
6— 10% aq. solutions a t  20°, 40°, and 60° is best 
expressed by K unitz’s equation (A., 1936, 1005) 
and indicates a spherical mol. in  solution and a mol. 
wt. <2208, i.e., [C5H 8O4-(C6H 10Os)6]2. R. S. C.

Constitution of banana starch. E. G. E. H aw 
kins, J . K . N. Jones, and G. T. Y otjng (J.C.S., 1940, 
390—394).—Banana starch (I) resembles potato starch
(II) in physical properties. I t  is hydrolysed normally 
by acid, giving only glucose. I t  is more resistant 
than  (II) both to  acetylation (either with Cl2 and S 02 
catalysts, or using Ac20 -C 5HgN) and to  methylation. 
The m ethylated product (III), whether prepared 
directly or via the acetate, has mol. wt. ~ 200,000 
(based on vj; cf. H irst et al., A., 1939, II , 359, 495), 
and on fractionation and hydrolysis gives 2 : 3 : 4 : 6- 
tetram ethyl- (IV), 2 : 3 :  6-trimethyl-, and dimethyl- 
glucose only. The proportion of (IV) corresponds with 
a repeating un it of ~ 24  (22—26) glucose residues. 
H eated with 1% H 2C20 4 in  M e0H -H 20 , (III) re
sembles rice starch (V) (loc. cit., 495) in disaggregating 
smoothly to  products of lower mol. wt. but unchanged 
chain length. The mol. structure in (I) and in (V) 
is thus essentially identical, both having glycosidic 
Unkings. Methylated inulin, with 1 : 6-fructofuranos- 
ide linkings, is hydrolysed ~ 7  times as rapidly as
( in ) .  E. W. W.

R ecrystallisation  of cellu lose and its  deriv
atives. G. Gentola (Atti X  Congr. Internaz. 
Chim., 193S, IV, 117—123).—The crystallinity of re
generated cellulose (I) depends on the concn. of the 
solution, the nature of the solvent and precipitant, the 
temp, and ra te  of coagulation, and the mechanical 
stresses involved. The general theory, which is 
exemplified by observations on regeneration of 
cellulose n itrate (N 13-2%), assumes th a t (I) and its 
derivatives in solution do not retain a strictly  recti
linear configuration. P . O. H.

M echanism  of degradation of cellu lose. S. M. 
K a ji and K . Venkataraman (Current Sci., 1940, 9, 
66—67).—A series of oxycelluloses (I) and hydxo- 
eelluloses (II) have.been prepared by treating cellulose 
(HI) with acids, oxidising agents, and ultra-violet 
light, and also by subm itting (HI) to  singeing pro
cesses, heat-treatm ents, and mildew attack. W hilst 
four types of (I) have been distinguished, (II) seems to 
be of a single chemical type; correlations with the

Haworth formula for (III) are suggested. Three 
possible series of reactions, after the  fission of the 
1 : 4-glucosidic linkings, are outlined in the  degrad
ation of (III) with the formation from (I) of (a) a 
dialdehyde, (b) a dicarboxylic acid, (c) a (3-ketonic 
aldehyde or acid. W. R. A.

T rim ethylam ine oxide in  different varieties of 
flesh  and fish . IV. M ode of form ation of form 
aldehyde from  trim ethylam ine oxide. Y. H at- 
t o r i  (J. Pharm . Soc. Japan, 1940, 60, 30—33).— 
NMe30  is heated a t  180° in a rapid current of moist air 
and the product is treated  with dil. HC1. The solu
tion when cautiously evaporated a t a low temp, 
leaves very hygroscopic, colourless needles converted 
into dimethyl- and methoxydimethyl-ammonium 
platinichloride, m.p. 168°. The substance is stable in 
strongly acid (HC1) solution but not in dil. acid; 
the freo base passes when gently heated into NHMe2 
and CH20 . In  absence of H 20  elimination of CH20  
from NMe30  does not take place. Keeping of 
NMe3,2H20  over conc. H 2S 04 a t  10—12 mm. until 
const, in wt. leads to  hydroxytrimethylammoiiium 
hydroxide (I), NMe3(OH)2, m.p. 201°, in which one OH 
is basic and the other is non-basic. (I) yields an 
acetate, OH-NMe3*OAc, m.p. 49°, (non. cryst. Ac 
derivative), picrate, m.p. 202°, benzoate, m.p. 72°, 
(non-cryst. B z  derivative), benzoyloxytrimethylam- 
monium picrate, m.p. 270°, hydroxytrimethylamrnoniurn- 
phenylurethane, m.p. 273°, acetoxytrimethylammonium- 
phenylurethane, m.p. 274°, and trimethylammonium 
picrate phenyluretliane, m.p. 221-5°. The conversion 
of NMe30  into CH20  occurs through (I), which passes 
when heated into H 20  and NMe2*OMe (volatile). 
This is stable towards heat when dry bu t reacts 
with H 20  a t a low tem p, giving OH’NHMe2-OMe, 
which breaks down into NHMe2, H aO, and CH.,0.

H. W.
D erivatives of d iethylenetriam ine [di-((3-amino- 

ethyl)am ine]. P. Job  and J . B r ig a n d o  (Compt. 
rend., 1940, 210, 438-^=40; cf. A., 1927, 546).— 
Pentamminocobaltic chloride when warmed w ith 
NH(CH2-CH2-NH2)2 ( =  etn) gives (Co etn2)Cl3 from 
which all Cl is pptd. by AgN03 (cf. A., 1938, I, 403). 
Equimol. amounts of etn  and CuS04 in H 20  give 
Cu3etn4; when the constituents react in  varying 
proportions the equilibrium const, (k) is ~ l-5  X 10-13 
a t room temp. A similar complex Ag salt is [Ag etn2]+, 
k being 1-07 X 10~8 a t 22°. etn  acts as a tervalent 
radical in the Co and Cu salts and is univalent in the 
Ag salt. J .  L. D.

A m in o-su gars. II. A ction of dilute alkali 
on iV -acylglucosam ines . T. W h it e  (J.C.S., 1940, 
428-—437).—The view th a t N -acy¡glucosamines, after 
treatm ent with hot dil. alkali, give a red-purple 
coloration with Ehrlich’s reagent, through formation 
of heterocyclic derivatives (by loss of H 20), is con
firmed. iV-Acetylglucosamine (I) [improved prep, 
from glucosamine hydrochloride (II) and Ac20 -  
AgOAc-MeOH] is stable to  dil. alkali a t  room temp., 
b u t a t the b.p. the change into a chromophoric pro
duct, now regarded as 2-methyl-4:: 5 : 2 ':  1 '-gluco- 
pyrano-A2-oxazoline (III), m .p. 70—75°, m ay be 
followed colorimetrically (cf. Morgan et al., A ., 1934, 
910). (HI) (prep, -under various conditions de

Me

Me | T
/ \ \ / \ / \ /

I J OH
\ / \ /  

O-cymarose (I.;



20S BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS.—A., II. xiv (g, h, I, to)

scribed) is hygroscopic and amorphous, and gives the 
Ehrlich test. I t  has [a]]>8 +30° in MeOH or H 20  
(shows no m utarotation), is oxidised by Br in  I I20 .to  
glucosamine hydrobromide, and is hydrolysed by 
boiling 0-02sr-MeOH-HCl to  (I). W ith Me2S04-  
NaOH, (III) gives j\T-aeetylmethyl-3 : 4 : 6-trimethyl- 
glucosaminide (IV) (cf. Cutler et al., A., 1938, II, 46) ; 
with MeI-Ag20-M e0H  it is incompletely methyl
ated. Ac20 -C 5H 5N converts (III) into its 3' : 4' : 6'- 
triacetate, a hygroscopic glass, [à]|>8 +36-70 in CHC13. 
This is also obtained, m.p. 70°, [a]})8 +54° in CHC13, 
from l-bromo-j\r-acetylglucosamine 3 : 4 : 6-triacetate 
(Moggridge et al., A., 1938, II , 266) with aq. NaOAc 
a t 65° (mechanism of ring-formation suggested). 
W ith Me2S 04-CCl4 in 60% NaOH at 75—100°, 
(I) gives" (IV), steam-hydrolysed by 4n-HC1 to 
3 : 4 : 6-trimethylghicosamine hydrochloride, which 
with Ac20-A g0A c-M e0H  gives N-aceiyi-3 : 4 : 6- 
trimethylglucosarnine, m.p. 234°, [a]],8 +75° -> +44-8° 
in H 20 . This with 0-02s-Ba(OH)2 a t 100° (bath) gives 
2-methylA : 5-2' : l'-(3 ' : 4' : 6' -trimethylglucopyrano)- 
A^-oxazoline, a syrup, giving the Ehrlich test. N-a- 
Bromo- (V) with 0-In-NaOH at 100° (15 rain.) gives 
'N-a-hydroxy-propionylglucosamine (VI),' m.p. 217°, 
[a]n +69-1° -> 66-2° in H 20 . W ith O-OoN-NaOH or 
-Ba(OH)2 a t 100°, (V) gives 3-keto-2-methyl-5: 6- 
2' : V-glucopyrano-3 : 4 : 5 : G-tetrahydro-l : ^-oxazine
(VII), m.p. 140—145°, [a]j>8 +19-4° in H 20 , giving the 
Ehrlich test. In  13% aq. NaOH, (VII) gives (VI). 
W ith boiling 1% MeOII-HCl, (VII) yields (II). 
Méthylation of (VII) by M el-A g,0 gives a syrup. 
W ith Ac20 -C 5H 5N, (VII) forms“ its 3' : 4' : (V-tri
acetate, amorphous, [a]n8 +32-1° in CHC13.

E. W. W.
O xidation of aldoses hy hypoiodite. VII. 

G lucosam ine and Ar-acetylglucosam ine. K.
MyrbAck (Svensk Kem. Tidskr., 1940, 52, 21—30; 
cf. A., 1940, II , 67).—Glucosamine (I) and its hydro
chloride (II) can be determined as accurately as glucose 
by B ertrand’s method. The change does not occur 
stoieheiometrically bu t the calculation of Cu to  (I) 
is effected with the help of an empirical graph. In  
presence of NaOH (I) consumes much more I  from 
OI' than corresponds with the production of glucos- 
amic acid (III), the am ount increasing with [NaOH]. 
In  presence of Na2C03 or NaHCOs utilisation of 4 I  
occurs rapidly bu t the subsequent action is very 
slow. B r-H 20  oxidises (I) or (II) normally to  (III), 
thus suggesting a betaine structure for (I). This 
view is confirmed by the observation th a t JV-acetyl- 
glucosamine (IV), m.p. 204°, [a]D +70-5° to  +41-3° in 
H 20  (which is so slowly hydrolysed by alkali th a t 
betaine formation is excluded under the experimental 
conditions), behaves towards OI' as a normal aldose. 
Exchange of OH a t C(2) for NHAc has only a small 
influence on the rate of oxidation whereas the epi- 
meric mannose is much more slowly oxidised. The 
behaviour of (IV) towards Fehling’s solution depends 
greatly on experimental conditions. H. W.

Compound, C21H 440 12N 6SSe2, decom p. 263— 
265°, from  grain .—See A., 1940, II I , 461.

Com plex com pounds of diguanide with, b i
valent m eta ls. I . Copper diguanidines. P.
R â y  and P, N. Bagchi (J. Indian Client. Soc., 1939,

16, 617—620).—Cu11 bisdiguanide dihydrate when 
heated to  110° for 14 hr. gives CvP- bis&iguanidine. 
Co-ordination with diguanide confers stability on 
m any unstable simple Cu salts. Cu11 bisdiguanidinium 
chloride.(+2H20), bromide (+ 2 H 20), iodide (+ 3 H 20), 
fluoride (+ 4 H 20), nitrite (+ H 20), carbonate. (+ 4 H 20), 
sulphite (+ 4 H 20), thiosulphate (+ 3 H 20), thiocyanate, 
dithionate (+ 2 H 20), chromate (+ 3 H 20), and hypo- 
phosphitc (+ 2 H 20) are described. E. R. S.

Production of am id ines and their derivatives.
—See B., 1940, 344.

C om plex com pounds of diguanide w ith  ter- 
valent m eta ls. VI. Cobaltic trisd iguanid ines. 
P. R ay and N. K. D u t t .  VII. Cobaltic trisphenyl- 
diguanidines. P. R ay and H. P. B hattacbarya 
(J. Indian Chem. Soc., 1939, 16, 621—628, 629— 
633).—VI. Co combhies with diguanide to form com
plex compounds similar to the corresponding Cr 
compounds (cf. A., 1938, II , 435): Cou l trisdiguanide 
dihydrate, cobaltic trisdiguanidine, cobaltic trisdiguanid- 
inium  chloride, fluoride, bromide, iodide, thiocyanate, 
chlorate, perchlorate, borofluoride, nitrate, nitrite, 
chloroformate, carbonate, sidphate (+ 7 H 20), selenate 
(+ 7 H 20), chloroselenate, hydroxo-sulphite, sulphite 
(+ 7 H 20), chhrothiosulphate (+2-5H 20), thiosulphate, 
chlorochromate, chromate (+ 3 H 20), percliromate 
(+ 4 H 20), chlorophospliate, phosphate (+ 6 H 20), hydro
sulphide and -polysulphide, iodate, chloroiodate (+ H 20 ), 
periodate (+ 3 H 20), oxalate, and camphorsulphonate.

VII. Co111 trisplienyldiguanide forms a trihydrate, 
m.p. ~ 200° (decomp.), and dihydrate melts with de
comp. ; both are dehydrated to  Co111 trisphenyl- 
diguanidine, similar to  the corresponding Cr com
pound. Co111 trisphenyldiguanidinium chloride 
(+2-5H 20), bromide ( + H 20), iodide (+ H 20), sul- 
phate ( +  10H20), nitrate (+0-5H 2O), nitrite (+0-5H 20), 
carbonate ( + 2H 20 ), thiosulphate (+ 7 H 20), thio
cyanate (+ 3 H 20), dithionate (+ 2 H 20), and chromate 
(+ 2 H 20) are also described. E. R. S.

A liphatic arsin ic acids. A rsenation of m ono-, 
d i-, and tri-chloroacetic and m ono- and di-brom o- 
m alonic acids. A. R. Marquez (Rev. Eac. Ciene. 
Quinn La P lata, 1939, 14, 217—228).—The yield of 
arsinoacetic acid (I) from CH2C1,C02H (1 mol.) and 
Na3A s03 (a: mols.) increases with a; and reaches 100% 
when x — 2. The effect of varying the [NaOH] and 
time of reaction has been studied. The solubility of 
(I) in H 20  is recorded between 0° (0%) and 40° 
(98-5%). Reduction of (I) with NaH2P 0 2 in aq. H 2S04 
yields arsenoacetic acid (AT/ / 4 salt). The As in 
these acids is determined by the I  liberated from K I 
in HC1. E. R. G.

X-Ray studies of m ercury alkylthiol chlorides.
A. J ohannson (Arkiv Kemi, Min., Geol., 1939, 13, 
A, No. 14, 11 pp.).—SR-CH2,C02H  are converted by
0-01m-H20 ,  into RSO'CH2’CO<>H, and thence by aq. 
HgCl2 a t 100° into HgCl-SR,"CH0-C02H, and HC1. 
Thus are obtained Hg Me, m.p. >230°, Et, m.p. 
>230°, Pra, m.p. 182—183°, iV ,  m.p. >230°, B u \  
m.p. 175— 176°, Bu&, sinters a t 215—220°, and 
GHMeEt chloride, m.p. 188—1S9°. HgBv/Cl, decomp, 
when heated, is obtained by working a t room temp, 
throughout, since a t  100° it  decomposes mainly to
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CH2!CMe2, HgS, and HC1. X -Ray consfcs. etc. are 
recorded for the products and m ay be used for 
identification. R. S. C.

M echanism  of W alden inversion  in reactions 
leading to form ation of the carbonato-diethylene- 
diam inecobaltic ion.—See A., 1940, I, 266.

Co-ordinational stab ility  of ethylene hydro
carbons. (Miss) A. Gelman  (Ann. Sect. Platine, 
1939, No. 16, 35—39).—The stability  of complexes 
of the type NHjfPtCl^R] falls in  the order R  =  
CO >  CHoiCHPh >  C„H4 >  CH2:CHMe =  CII2:CHEt.

R . T.
Com pounds of p latinum  sa lts  w ith  ethylenic  

hydrocarbons.—See A., 1940, I, 267.
Compounds of p latinum  and irid iu m  salts w ith  

acetonitrile.—See A., 1940, I, 267.
Ethylene com pounds of p latinum  nitro- 

ch lorides.—See A., 1940, I, 267.
Low -tem perature dehydrogenations. II. R. T. 

Arnold , C. Collins, and W. Zen k  (J. Amer. Chem. 
Soc., 1940, 62, 983—984).—Chloranilin boiling xylene 
converts l-p-diphenylyl-, l-j»-dipheny]yl-2-methyl-, 1- 
a- and 1-P-naphthyl-, and l-o-tolyl-A1-c//ciohexene 
into the derived aromatic compounds in 47, 72, 67, 
72, and 72% yield, respectively (cf. A., 1939, II , 362).

R. S. C.
A ttem pt to synthesise a substituted  ci/eioocta- 

tetraene. S. W aw zonek  (J. Amer. Chem. Soc., 1940, 
62, 745—749).—3 : 4 : 7 : % - D i b e n z - 1 -cycAooda-
diene-l : 5-dione (I) reacts as an  aliphatic ac-diketone. 
(CHPh*C02H )2 is prepared from the dinitrile by boiling 
H 2S04-H 20 -A c0 H  ( 2 : 2 : 1 ) .  Diphensuccindane- 
9 : 12-dione with PC15 and later AcOH gives 9 :12- 
dichloro-A9:11-diphensuccindadiene (II) (cf. A., 1922, 
i, 444) and 9 : 9 : 12 : l2-tetrachloro-A10-diphen-
sucdndene (III), o-CfiHj<C^ 2 ^  qqj ^>CkH 4-o, m.p.
178—179°, converted by Zn dust in boiling AcOH into 
(II). W ith 12% 0 3 in EtOI-I a t  -4 0 ° , (III) gives the 
ozonide, m.p. 191— 193° (decomp.), converted by 
H 2-5%  P d-B aS 04 a t 2-3 atm . in EtOAc into (I), 
m.p. 203-5—204-5° [dioxime, m.p. 240—243° 
(decomp.); (CHPh'.)2 derivative, m.p. 244—246°],
difficultly sol. in aq., bu t readily sol. in alcoholic, 
alkali to  give a  yellow solution becoming (reversibly) 
orange when heated. No colour is formed by (I) in 
PhN 2Cl-EtOH-alkali. W ith hot PC15, (I) gives the 
dichlorodiphosphinic acid,
o-C6H 4< ^q j[^ Q Q '][p Q j^> C (;H.r o,and with isatin and
20% KOH gives the substance (IV), m.p. 297° (gas). 
W ith Me2S04 and 20% KOH in McOH, (I) gives the 
Me2 ether (V), m.p. 143— 144°, unchanged by Br, but

(IT)o - ^ l i 1<C_Qj^^.QQ^>0 GrLr o

y C H 2—C(OMe) ̂
o-C6H 4 /C eH .-o  (V.)

C(OMe)—CH2
hydrolysed to  (I) by HBr-AcOH. In  the Grignard 
machine, (I) shows only 1 CO and 1 active H . W ith

MgMel in boiling E t20 -C 6H 6, (I) gives the compound 
(VI), m.p. 213—215°, and with boiling N H3-H 20 -  
E tO H  gives the substance (V II; R  =  H), m.p. 167° 
(gas), converted by H N 0 3 or above the m.p. into (I).

(VI.) o-CgH4.
\

CMe CH2
'Ov.

CH2—C(OH)
\ C 6H4-o

(VII.)
yC (O H )  CH,

o-C6H. \ n R ^
XCH2 C(OH)

2\
I

/
CcH 4-0

W ith N H 2-C0-NH-NH2,HCl-Na2C03-E t0 H -H 20 , (I) 
gives the substance (V II; R  =  NH-CO\NH2), m.p. 
210° (decomp.), converted by heat alone or with KOH 
into A10-diphensuccindene and diphensuccindane. 
Z n-H g-H C l-A c0H -H 20  or 20% K O H -Zn d u st- 
E tO H  reduces (I) to  the glycol,
o-C6H4< ^ £ g g g J — > C 6H 4-0, m.p. 148-5-149°,
which with H 2S04-  or HI-A cO H  gives a  yellow 
substance, m.p. >350°, and with Pb(0A c)4 in CeH g a t 
50° re-forms (I)'. Boiling A c,0-K 0A c converts (I) 
into the acetate (VIII), m.p. 138—139°, of the mono-, 
enol, hydrolysed by alkali to (I) and oxidised by 
Cr03-A c0 H  a t 50—60° to
o-COoH’CgH. •CH, CO-C6Hj CO,H-o._ ____ _ .  _ W ithB r-A cO H ,
(VIII) gives a Br-acetate, m.p. 219—223° (gas), un 
changed by KOAc-AcOH but converted by B r- 
CHC13 hito a crude B ivderivative diacetate, m.p. 
173— 178° (gas), which with NH3-E t0 H -H 20  gives 
3 : 4 : 7  : 8 - dibenz - A3:7 - cyeloocladiejie - 1 : 2 : 5 -trione, 

^ ( O H i - C H ,^  ' m -.P‘ 254-256° [phen-

^ O ^  X ’6H 4-o
azine

o-CfiH.,

NH
C6H 4-o- 
(IX.)

derivative (IX), 
m.p. 283—285°], un
affected by Ac20 -  
KOAc or -H 2S04 or 
H 00 2-N a0 H . (I) or
(VIII) and H 2S 04 (1 
drop) in boiling Ac20  

give the diacetate, m.p. 150—151°, which yields a Br- 
derivative diacetate, m.p. 225—229°, obtained also 
from (VIII) by H ,S 04-A c0H  and unaffected by 
KOAc-AcOH or R. S. C.

O xidation of cyclic com pounds by hydrogen  
peroxide catalysed  by pervanadic acid. W. 
Treib s  (Angew. Chem., 1939, 52, 698—700).—A 
review. R. S. C.

Condensation of esters w ith  arom atic hydro
carbons by m eans of a lum in iu m  chloride. J . E. 
N orris and P. Arth u r , jun. (J. Amer. Chem. Soc., 
1940, 62, 874— 877; cf. A., 1939, II , 372).— MeOAc 
and A1C13 give a 1 :1  additive compound, m.p. 60°, 
which a t 143° (rapidly a t  170°) gives MeCl (0-7 mol.), 
a t 184—200° gives HC1 (0-38 mol.) and a residue, 
? A1C12*OAc (I). EtOAc gives a similar compound, 
which gives EtCl (0-67 mol.) and (I). W ith C6H G (2 
mols.) and A1C13 (1-2 mols.), (I) (1 mol.) gives 42% of 
COPhMe. The liquid compound from Bu°OAc gives 
5%  of Bu“Cl and 1-26 mols. of HC1 with much C4H 8. 
H C 02Me,AlCl3, decomp. 110°, gives MeCl (88%) a t  
143°, followed by CO and HC1 a t 185°; the residue 
gives no PhCHO. HCOaE t behaves similarly.
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EtOAc, CcH 6, and A1C13 (2 mols. required in this and 
similar reactions) a t  room temp, give P h E t (12-3%) 
and ?«-C6H4E t2 (51-3%); longer treatm ent gives also 
a little  s-CGH 3E t3. H C02E t gives the same products, 
bu t the yield of s-C6H3E t3 can be raised to  50-5%. 
H C 02Me a t 60—80° gives PhMe, m-xvlene, and s- 
C6H 3Me3, the yields varying according to  the ratio 
C6H g : H C 02Me, bu t being very low a t room temp. 
A tfi00° PhMe, MeOAc, and A1C13 give mainly 2 : 4 : 1 -  
C6H 3Me2,COMe with some ^-CGH4Me-COMe, m- 
xylene, and s-C6H 3Me3. MeOAc or EtOAc and C6H G 
a t 60—80° give similar results. 2 : 4-, m.p. 174-2— 
175-2°, 2 : 5-, m.p. 174-2—175-2° (corr.), and 3 : 4- 
dimethylacetophenone-2 : 4-dinitrophenylhydrazone, 
m.p. 255-2—255-8° (corr.), 2 : 4-, m.p. 154-6—154-8°, 
and 2 : 5-dimethylacetophenone--p-nitrophenyl]iydrazone, 
m.p. 159-S— 160-1° (corr.), are described.

R. S. C.
Sulphonation and nitration reactions pro

m oted  by boron trifluoride.—See B., 1940, 342.
Production of pure hydrocarbons of the 

benzene series by d istillation .—See B., 1940, 343.
Chain polym erisation  of styrene.—See A., 1940, 

I, 259.
Constituents of som e Indian essentia l oils. 

XXVII. Synthesis of di-a-curcum ene. P. D.
Carter , J . L. Simonsen , and H. O. W illiams 
(J.C.S., 1940, 451—453).—The Et ester, b.p. 157°/19 
mm., of dZ-y-p-tolyl-w-valeric acid (improved prep.) 
and N a-E tO H  give S--p-tolyl-n-amyl alcohol, b.p. 
151°/16 mm. (3 : 5-dinitrobenzoate, m.p. 80—81°), 
which is converted (NaCN-I) through the chloride, 
b.p. 141°/17 mm., into S--p-tolyl-n-hexoic acid (I), b.p. 
197°/20 mm. [Jfe (II), b.p. 167°/17 mm., and p- 
phenacyl esters, m.p. 70°]. Condensation (A1C13) of 
PhMe and glutaric anhydride affords a mixture of 
ay-di-Y>-toluoylpropane, m.p. 110° [bis-2 : 4-dinitro- 
phenylhydrazone, m.p. 257°), and y-p-ioluoyl-n-butyric 
acid, m.p. 148—149° (semicarbazone, decomp. 218°), 
the M e  ester, b.p. 192— 194°/18 mm., of which with 
MgMel yields §-p-tolyl- &.y-hexenoic acid, m.p. 80—81°. 
This acid is reduced (Pd-H 2) to  (I), which could not be 
resolved owing to  the instability of the alkaloidal 
salts. MgMel and (II) give dl-$-hydroxy-^--p-tolyl-fi- 
methylheptane, b.p. 164°/17 mm. (xenylurethane, m.p
84—85°), which with K H S04 is dehydrated to  dl-a- 
curcumene, b.p. 134°/16 mm. (nitrosate, decomp. 114°), 
identical with the natural hydrocarbon (cf. Simonsen 
et ah, A., 1939, II , 516). F. R. S.

M agnesium  pentam ethylphenyl brom ide. H.
Clem ent  (Ami. Chim., 1940, [xi], 13, 243—316; 
cf. A., 1939, II , 60).—Methylation of xylene by A1C13 
and MeCl a t 95° is a series of successive, not simul
taneous, reactions so th a t it is possible to  fix the most 
suitable durations (based on g. of HC1 evolved) 
for the prep, of each derivative either in the best yield 
or for the readiest purification. C6Me5Br and Mg 
give C6Mc5-MgBr if  an alkyl halide is also present and 
this reacts normally with C02, CH20 , MeCHO, and 
C0Me2- W ith CH(OEt)3 it  affords pentamethyl- 
benzaldehyde, m.p. 130-5° (oxime), and with PhCHO 
it  yields pentamethylbenzhydrol, m.p. 107-5°." Abnor
mal reactions occur with EtOAc which gives penta-

methylacetophenone, m.p. 150— 151°, and BzCl which 
yields pentamethylbenzophenone, m.p. 125° (semi
carbazone, m.p. 170°), which is also obtained from 
EtOBz. A principal abnormal and a secondary 
normal reaction are given with HCOoEt and AcCl.

H. W.
N ew  isom eride of trinitrotoluene. M. Mjlo n e  

and A. Massa (Gazzetta, 1940, 70, 196—-201).—m- 
Nitrophenyldinitromethane (I), m.p. 124— 125° (Ii, 
Ag, Ba, and Pb salts, deflagrating when heated; 
N H i  salt), is obtained from CHPh(N02)2 in H N 0 3 
(d i-52) a t  room or higher temp. H N 0 3 (d 1-4) 
lias no action alone or in E tO H  or A cO H ; 
H 2S04-H N 0 3 gives ;p-N02-CGH 4-C02H. (I) is hydro
lysed to  m -N02,C6H4*C02iI . In  explosive properties 
(I) resembles 1 : 2 : 4 : 6-CGH 2Me(N02)3. The ex
plosive power, and sensitiveness as detonators, of (I) 
and its salts are examined by the methods of Trauzl 
and of Berta. The compounds are inferior as detona
tors to  those in common use. E. W. W.

3 : 4'-Dinitrodiphenyl. W . A. W aters (J.C.S., 
1940, 474).—The product (I), m.p. 137°, obtained by 
Hodgson et al. (A., 1940, II, 126°) from diazotised m- 
N 0 2'CGH4\NH2 and P hN 02, is not 3 : 4'-dinitrodi- 
phenyl (cf. Scarborough et al., A., 1927,236), which has 
m.p. 189°. (I) is presumably a mixture.

E. W. W.
H alogenation of as-diphenylethane. F. E.

Sh eibley  and C. F. P rutton  (J. Amer. Chem. Soc., 
1940, 62, 840—841).—Cl2 converts CHPh2Me in 
quartz in light a t 100—150° into a yellow liquid, 
which, when distilled, gives CHPh2Me, (CHPhu)3, 
and a.a-dichlo>v-{i$-diphenylethylene (I), m.p. 79—80° 
(corr.). The mechanism is : CHPh2Me CPh2MeCl 
(rate-determining step) -> CPh2!CH2 -> CPh2Cl'CH2Cl 
-> CPh2:CHCl -> CPh2Cl-CHCl2 -> (I). The (CHPh:)2 
is formed from the CPIhICHCI. Bromination and 
distillation give only small amounts of (CHPh!)2 and 
(CPh,:CH)2. (I) is hydrolysed completely (to
CHPh2*C02H) only by KOH-MeOH a t 150°. W ith 
PhOH  a t 225°, (I) gives benzilic .aldehyde Pli2 acetal, 
m.p. 111-5— 112° (corr.). At 700° in  SiO„, CHPh2Me 
gives CgH 6, PhMe, and CHPhlCH,. '  R. S. C.

Octadeca- (per-)chloroquaterphenyl. P repar
ation of deca- (per-)chlorodiphenyl. J . B.
W ibattt, J . O v e rh o ff, and K. G ra tam a (Rec. trav. 
chim., 1940, 59, 298—302).—Commercial penta- 
chlorodiphenvl and Cl2, first a t 100° and then with 
FeCl3 and I  a t 200—300°, give (CGC15)2 (I) (75%), m.p. 
309° (corr.). 4-4'-Diphenylyldiphenyl [quaterphenyl] 
with SbCl5, first a t 220° and then a t  270°, gives the 
C'Zjg-derivative, m.p. 364—365° (corr.), sublimes a t 
340°/0-5 mm., the mol. wt. of which is determined by 
cryoscopy in (I) (k  =  36-0). R. S. C.

Stereochem istry. XXI. D iastereoisom eric  
phenyl S-carboxyethyl su lphoxides. B. H olm- 
berg  (Arkiv Kemi, Min., Geol., 1939, 13, A, No. 15, 
8 pp.).—The appropriate active SPh-CH2-C02H  and 
H 20 2 yield mixed isomerides, separated into d, d- and 
1, 1-, m.p. 139—140° (decomp.), [M]]J +397-8°, 
—397-1°, d, 1- and 1, d-Ph $-carboxyethyl sulphoxide, 
PhS0-CH2-C02H, m.p. 149—149-5° (decomp.), [MfJ  
+64-3°, —64-5° in abs. EtOH, the stereochemical 
prefixes referring to  the C and S, respectively. Mix-
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ture of the appropriate isomerides gives two inactive 
acids, m.p. 137— 138°. H ot alkali racemises the C, 
bu t not the S. R. S. C.

a- and [3-Phenylthiolethanesulphonic acid and  
the corresponding sulphones. I . I I e d l u n d  
(Arldv Kemi, Min., Geol., 1939,13, A , No. 12, 14 pp.). 
—PhSNa and CH2Br-CH2-S03N a in H 20  give p- 
phenylthiolethanesulphonic acid, + 2 H 20 , m.p. 48-5— 
49° (corr.) (Ou, + 4 H 20 , Zn, + 4 H 20 , Ca, and Cd 
salts) t isolated as N a  salt, + H 20 . The Ba  salt, 
+ 2 H 20 , is converted by BaM n04-C 0 2 in H 20  into 
Ph fi-sulphoethyl sulphone, -f-2H20  (Ba salt, + H 20), 
wliich is hydrolysed by aq. Ba(OH)2 a t 100° mainly 
to  P hS02H  and OH-[CH2]2-SO.,H, although some 
S 02 is also evolved. p-(MeGSH)3 (prep, modified to 
give 88% yield) and Cl2 in H 20  give 35—45% of 
CHMoC1-S02C1, and thenco CHMeCl*S03Na, which 
with PhSNa in H 20  a t  160° gives a-phenylthiol
ethanesulphonic acid (I), m.p. (+ H 20) 91-5—92°, 
(+ 2 H 20) 70—75° (Na,  + H 20 , Cm," and sol. Ba, 
-|-H20 , salts; loses S 02 when kept over P 20 s). 
Resolution of (II), best by brucine, gives the Ba, 
+ 3 H 20 , [ihQsIoi +289-1°, and brucine salt, [iPfem 
+266° in H 20 , of the ¿-acid and the brucine salt, 
fjfjsjoi —288-8° to  —290° in H 20 , of the Z-acid. 
BaM n04 yields dl-, m.p. 74—75°, d- (Ba salt, 
+34-7°), and Z-Ph a-sulphoethyl sulphone (II) (Ba 
salt, —36-3°). (I) is racemised by NaOH
and more slowly by HC1 a t  100°. (II) is very rapidly 
racemised by alkali, but is stable to  acid. R. S. C.

O xidation of tetrahydronaphthalene in  con
densed phase.—See A., 1940,1, 259.

S ynthesis of 2-phenylnaphthalenes. D. H.
H ey  and S. E. Lawton (J.C.S., 1940, 374—383).— 
2-C10H 7Ph (I) is readily obtained in quantity from 
2-C10H 7-NAc-NO (II) and CGH G (cf. Haworth et al., 
A., 1940, II , 162). The optimum conditions for the 
prep, of (II) from CwH 7-NHAc and nitrous fumes or 
NOC1 in Ac2O -A c0H  are described. The yield of (I) is 
>25—30%, but the method is cheap. C r03 oxidises
(I) to 2-phenyl-l : 4-naphthaquinone (III). W ith 
H N 0 3 (d 1-42) in AcOH, (I) gives 1 -nitro- (IV), m.p. 
127°, with some 1 : 5( 1)-dinitro-2-phenylnaphthalene, 
m.p. 187— 188°; under more drastic conditions, in
separable mixtures are formed. The constitution of 
(IV) ' is established by synthesis from diazotised 
1 : 2-NO2-C10H 6-NH2. W ith hot SnCl2-H C l-E tO H ,
(IV) gives 4-chloro-2-phenyl-1 -ria/phthylamine, m.p. 
79° (Ac derivative, m.p. 213°); with Fe in boiling 
AcOH, (IV) gives 2-phenyl-1 -naphthylamine (V), m.p. 
104° [Ac derivative (VI), m.p. 234°], converted by 
diazotisation in HC1 and Cu2(CN)2, into l-chloro-2- 
phenylnaphthalene, m.p. 82°. A ttem pted nitrosa- 
tation of 1 : 2-NO2-C10H G*NHAc was unsuccessful. 
W ith H N 0 3 (d 1-45) in  AcOH a t 40°, (VI) gives the Ac  
derivative (VII), m.p. 230°, of A-nitro-2-phenyl-l- 
naphthylamine (VIII), m.p. 155°, obtained from (VII) 
by hydrolysis. W ith SnCl2-H C l-E tO H , (VIII) gives 
2-phenylnaphthylene-l : 4-diamine, m.p. 100—101° 
(Ac2 derivative, m.p. 320°), oxidised by boiling 5% 
aq. C r03 to  (III). W ith P h N 0 2, (II) gives a m ixture 
of 2-0- (IX), m.p. 101°, and 2-^-nitrophenylnaphthalene 
(X), m.p. 174°, separable only by vac.-sublimation or 
steam-distillation. W ith C r03-A c0H  on the steam-

bath, these yield respectively 2-0-, m.p. 164°, and 
2--p-nitrophenyl-l : 4-naphthoquinone, m.p. 223—224°. 
W ith excess of Cr03 in boiling AcOH, (X) gives p- 
N 0 2-C6H 4-C02H. SnCl2-H C l reduces (IX) to  2-o- 
aminophenylnaphthalene (Ac derivative, m.p. 204— 
205°) (identical w ith the product of Hofmann degrad
ation of a-clirysenamide), and (X) to  2-p-amino- 
phenylnaphthalene, m.p. 99° (Ac derivative, m.p. 206°). 
W ith H N 03 (d 1-5) in AcOH a t 60—70°, (IX) gives
1 -nilro-2-o-nitrophenylnaphthalene, in.p. 189°; a t 60— 
70° with excess of HNOs, (X) gives a m ixture con
taining (N 02)3-derivatives (probably 1 : 5 : 4 ' -  and 
1 : 8 :  4'-) of (I). The Ac derivatives of 5 : 2-, 6 : 2-, 
and 8 : 2-NO2-C10H G-NH2 (prep, from phthaloyl-2- 
naphthylam ine improved by hydrolysing the nitrated  
product with HC1 continuously added to  boiling EtOH) 
are converted by  nitrous fumes in A c0H -A c20  into 
5-, m.p. 84° (decomp.), 6-, and 8-nitronitrosoaceto-2- 
naphthalide, both m.p. 86° (decomp.), and these by 
C6H g into 5- (XI), m.p. 89°, 6- (X II), m.p. 146°, 
and &-nitro-2 -phenylnaph thalene (X III), m.p. 69°. 
W ith Ee-HCl, (XI) gives 6-phenyl-l-naphthylamine, 
m.p. 142—143° (Ac derivative, m.p. 131°), and (X III) 
gives 7-phenyl-1-naphthylamine, m.p. 94° (Ac deriv
ative, m.p. 203°). W ith SnCl2-HCl, (XII) gives 6- 
phenyl-2-naphthylamine (XIV), m.p. 132° (Ac deriv
ative, m.p. 199°). _ 2 : 7-C10H  c(NH2)2, acetylated and 
treated in  AcOH-AcaO with nitrous fumes, gives
2 : l-dinitrosodiacetamidonaphthalene, m.p. 79° (de
comp.), which with CgH 6 yields 2 : 1-diphenyl- 
naphthalene, m.p. 143°. The Ac2 derivative, m.p. 
334—335°, of 2 : 6-C10H G(NH2)2 could not be nitros- 
ated. W ith Br-AcOH, (I) gives l-bromo-2-phenyl- 
naphthalene, m.p. 66°, also obtained from (V) (Sand- 
meyer). 6 : 2-C10H GBr-NIIAc gives a jVO-derivative, 
m.p. 82° (decomp.), which in CGH G yields G-bromo-2- 
phenylnaphthalene, m.p. 132°, also obtained from 
(XIV) (Sandmeyer). 1 : 2-C10H GBr-OH is nitrated 
by H N 0 3 (d 1-42) in AcOH to 1 : 6 : 2 -  
(NO2)2C10H 5-OH. 6 : 2-OMe-C10H 6-NHAc gives a 
NO-derivative, m.p. 82° (decomp.), which in  CGH 6 
yields Q-metlioxy-, m.p. 148°, hydrolysed by H I-  
AcOH to G-hydroxy-2-phenylnaphthalene, m.p. 175— 
176°. 7 : 2-OMc'C10H G*NHAc gives a NO-derivative, 
m.p. 85° (decomp.), yielding 1-metlioxy-, m.p. 80°, and 
thence 7-hydroxy-2-phenylnaphthalene, m.p. 156°. W ith 
boiling Ac20 , 7 : 2-OMe,C10H G,N H 2 gives diacetyl-1- 
methoxy-2-naphthylamine, m.p. 129°. E. W. W.

R eactions in  sun ligh t. IV. E. O liveei-M an- 
dalA  and E. D eleo  (Gazzetta, 1940, 70, 186— 190; 
cf. A., 1939, II , 316).—Acenaphthene in  C0Me2 in 
sunlight (at Messina) for 22 months gives acenaph- 
thenone. Eluorene’in COMe2 in sunlight for 8 months 
gives fluorenone. E. W. W.

9 -M e th y l-3 : 4 -benzfluorene. L. P. F ie se r  
and L. M. J o s h e l  (J. Amer. Chem. Soc., 1940, 62, 
957—958).—1 : 2 : 3-C10H 5Ph(CO)2O and A1C13 in 
boiling C6H g give 99% (HF gives much less) of 3 : 4- 
benzfluorenone-l-carboxylic acid and thence (basic 
Cucarbonate; 310—320°)84% o f3 :4-benzfluorenone. 
MgMeCl in E t20 -C GH G then gives 9-methyl-ii : 4- 
benzjluoren-'d-ol (84%), m.p. 117-8— 118-6°, which, 
when dehydrated in boihng AcOH, gives a polymeride, 
(C18H 12)i , darkens a t ~200°, m.p. 275—280°, bu t is
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converted by boiling in AeOH and then hydrogenating 
(P t0 2) in AcOH into Q-me.thyl-3 : 4-benzfluorene, m.p.
80-8—82° (picrate, m.p. 128—12S-50), and a little 
polymeride. M.p. are corr. R. S. C.

Polycyclic arom atic hydrocarbons. XXII.
C. L. H ew ett . XXIII. J . W. Cook and (M rs.) 
A. M. R o b in so n  (J.C.S., 1940, 293—303, 303—304).—
X X II. Carcinogenic activity, regarded as inherent in 
3 : 4-benzphenanthrene derivatives (cf. A., 1938, II, 
132, 438), especially when further substituted in the
1- and 2-positions, is observed in l-methyl-3 : 4- 
benzphenanthrene (I), m.p. 77—78°, b.p. 210° (bath)/
0-4 mm. [picrate (II), m.p. 112-5—113-5°], and in
2-isopropyl-3 : •k-benzphenanthrene (III), m.p. 91-5—
92-5° (picrate, m.p. 116—117°), and is shared by the 
analogous 1 : 2-dimethylchrysene (IV), m.p. 127— 128° 
(for prep, see below). In  the prep, of (I), 3 : 4 -  
benz-1-phenanthroic acid (loc. cit.) gives, via the 
chloridc, the anilide, m.p. 215—216°, winch with 
PC15 in C2H 2C14, followed by SnCl2-H C l-E t20  and 
hydrolysis, gives 3 : 4-benz-1 -phenanihraldehyde, m.p.
81—82°, the semicarbazone, m.p. 220—222°, of which 
is heated with NaOEt a t 180°, and the distilled 
product, b.p. 200—210°/0-4 mm., converted into (II), 
which in CbH 6 passed through A1„03 gives (I).

In  the prep, of (III), 1 : 2-C10H GBr-CHO, which is 
obtained in good yield (cf. Mayer et al., A., 1922, i, 
740) from 1 : 2-C10H GB rC H 2Br and (CH2)6N4 in 
boiling AcOH, with CH2Ph-C02Na-Ac20  on the w-ater- 
batli gives a.-phenyl-$-2-(l-bromonaphthyl)acrylic acid, 
m.p. 211—212°, which with KOH a t 260° forms 3 : 4- 
bcnz-2-phenanthroic acid, m.p. 236—237° (Na salt). 
W ith MeOH-HCl this forms its  M e ester, m.p. 76— 
77°, converted by M gM eI-Et,0, followed by NH4C1 
and ice, into 3 : 4:-be?iz-2-phenanthryldimethylcarbinol, 
m.p. 139—140°, which with C0H 3(NO2)3-OH in 
boiling EtO H  gives the picrate (V), m.p. 113—113-5°, 
of 2-\$opropenyl-Z : ‘i-benzphenanthrene, isolated from
(V) in CGH G by A120 3, and hydrogenated (Pd-EtOH) 
to (III). Prep, of 1 : 2-dihydro-Z : A-benz-l-phen- 
anthroic acid (VI), m.p. 140-5—141-5°, is not very 
satisfactory. 1 : 2-C10HBr-OAc and N a 0 E t-E t20 -  
E t2C20 4 give, after 16 hr. a t room temp, and 2 hr. 
a t  the b.p. followed by treatm ent with dil. H 2S04 and 
heating of the ethereal extract a t 200—2I0°/20 mm., 
..Et l-bromo-2-naphthyl?nalonate, b.p. 187— 189°/0-3 
mm., of winch the N a derivative with CH2PhCl- 
EtOH, followed by boiling with K O H -EtO H, gives, 
after decarboxylation of the dibasic acid, a-2-(l- 
bromo7iaphthyl)-S-propionic acid (VII), m.p. 131— 
132° (isolated through the M e ester, in the fraction of 
b.p. 210—220°/0-4 mm.). A ttem pted ring-closure of
(VII) by KOH in quinoline a t  250—260° for 2 hr. gives
a.-phenyl-$-2-(l-bromonaphthyl)ethane, b.p. 210°/0-3 
nun. W ith KOH a t 260° for 15 min., (VII) gives, 
after fractionation of the esterified product and 
hydrolysis of tho fractions, mainly $-phenyl-<x-2-(l- 
hydroxynaphthyl)propionic acid, m.p. 146-5—147-5°, 
with small amounts of (VI) and of 3 : 4-benz-l- 
phenanthroic acid.

The prep, of (IV) is effected by twro routes, (i) 
2 : 1 -CjqHjMe-CHoCl with Zn and aq. EtO H  (water- 
bath) gives [with aS-(2 : 2'-dimethyl-1 : l'-dinaphthyl)- 
ethane, m.p. 177—178°] 1 : 2-C10H 6Me2 (VIII), which

with Br in CS2 gives 4-bromo-l : 2-dhnethylnaphtlialene 
(IX), m.p. 39—40°, b.p. 190—195°/14 m m , isolated 
through the picrate, m.p. 108—109°. The constitu
tion of (IX) is established by treating the Grignard 
derivative (X) with Me2S04 and obtaining 1 : 2 : 4 -  
C10H sMe3. W ith (CH2)20 , (X) gives p-(3 : 4-dimethyl-
l-naphthyl)ethyl alcohol, m.p. 65°, b.p. 150—152°/0-3 
mm., of which the chloride, m.p. 41 45°, b.p. 140— 
145°/0-3 mm., with Mg and 2-methylcycZohoxano in 
E t20  gives, after treatm ent with ice and NH4C1, a 
carbinol, b.p. (impure) 195—200°/0-5 mm., dehydrated 
(P20 5) to  a gum which resinifies when heated with Se. 
Chloromethylation of (VIII) by paraformaldehyde 
and HC1 in AcOH a t room temp, for 16 hr. (better 
than a t 60°for 20 hr.) gives 3 : ‘i-dimethyl-l-chloromethyl- 
naphthalene (XI), m.p. 70—71° (converted by Zn 
and aq. EtO H  to 1 : 2 : 4-C10H 5Me3), with 3 : 4 : 3' : 4'- 
tztramethyl-1 : 1'-dinaphthylmethane, m.p. 174— 175°. 
W ith aq. KCN in boiling EtOH, (XI) gives, after 
hydrolysis, a largo proportion of a neutral substance, 
and 3 : ‘i-diviethyl-l-naphthylacetic acid, m.p. 181— 
182°, of which the pure nilrile, m.p. 66-5—67-5°, 
b.p. 160—170°/0-5 mm., is obtained from (XI) and 
Cu2(CN)2 in CH2Ph-CN a t 160—170° and a t 220°, 
ancl of w'hich the Na  salt with o-NO,-CGH 4-CHO and 
Ac20  a t 130° (7 hr.) gives a-(3 : i-dimelhyl-1 -naphthyl)- 
o-nitrocinnamic acid, m.p. 213—214° (NH^ salt), 
reduced by EeS04-N H 3 to the o-amino-acid, m.p. 
226—227° (K  salt). The last with II2S04-N aN 0 2 
and Cu powder, followed by heating a t 70°, gives 
1 : 2-dimethylchyrsene-l-carboxylic acid, m.p. 234— 
235°. This is decarboxylated by Cu powder in 
boiling quinoline to  a product which, when distilled 
over N a a t 200°/0-5 mm., gives (IV), oxidised by 
Na2Cr20 7-A c0H  to a quinone-like substance, m.p. 
157— 159°. (ii) Chrysaquinone with MgMel and E t20, 
followed by ice and NH4C1, gives 1 : 2-dihydroxy-l : 2- 
dimethyl-l : 2-dihydrochrysene (XII), m.p. 154— 155°. 
This heated with H I-AcO H gives a bimol. product, 
C40H 3„ (?), m.p. 258—260°, also obtained from 
(X II)“ and aq. H I-P  a t 175—1S0°. (XII) is un
changed by HC1-CHC13, and in 'A cO H  with mineral 
acids or I  is resinified. W ith HC1 in cooled MeOH,
(XII) gives 1 : 2-di7nethylchrysene 1 : 2-oxide (X III), 
m.p. 155—156°, which with H I in AcOH gives an 
/-compound, m.p. 115°, reduced by Z n-E tO H  to 
(IV). W ith H 2- P t  in AcOH a t 60—70°, (X III) 
gives (IV), in poor yield. W ith H 2-P d  in COMe2,
(X III) gives a quant, yield of 1 : 2-dihydro-l : 2- 
dirnethylchrysene, m.p. 104—104-5°, readily dehydro
genated to  (IV).

In  an a ttem pt to  synthesise 1 : 2 : 3 :  4-tetramethyl- 
phenanthrene, the corresponding -anthracene was 
obtained. 2-C10H ?P r“ with Br in CHC13 gives 2-a- 
broiTiopropionylnaphthalene, m.p. 81—82°, which with 
CMeNa(C02E t)2 in C8H 6 (first in freezing mixture, 
eventually boiling) gives, after hydrolysis, decarboxyl
ation a t 190—200°, Me esterification, and hydrolysis, 
fi-2-?iaphthoyl-y.ii-dimelhylpropio7iic acid, m.p. 147-5— 
148-5°. The M e  ester, m.p. 79-5—80°, b.p. 180— 
187°/1 mm., in C6H G with MgMeI-Et20  gives, after 
hydrolysis and acidification, y-2-naphthyl-v.$y-tri- 
methylbutyrolactone, m.p. 131— 131-5°. This when 
boiled with Zn, aq. HC1, and PhMe gives y-2-naphthyl- 
vSiy-trimethylbutyric acid, m.p. 124-5— 125-5° (Na
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salt), which with 80% (vol.) H 2S04 (water-bath) 
yields 4-Jceto-l : 2 : 3-trimethyl-1 : 2 : 3 : 4-tetrahydro- 
phe.'iumthrane, m.p. 190°/0-8 mm. The carbinol arising 
from the last and MgMel, when dehydrated and heated 
with Pd, gives a mixture which cannot be purified. 
1 : 2 : 3 : 4:-Tetramethylnaphthalene (XIV), m.p.
106-5—107-5° (picrate, m.p. 182—183°), is obtained 
by chloromethylation of 2 : 3-C10H 6Me2 to 2 : 3-di- 
methyl-l-cMoromethylnaphthalene, m.p. 86—87°, quant, 
reduction by P d -H 2 in COMo2 to 1 : 2 :  3-C10H 5Me3, 
new m.p. 27—28°, and chloromethylation to 2 : 3 : 4- 
trimethyl-l-chloromethylnaphthalene, m.p. 94—95°, 
which is hydrogenated to  (XIV). In  aq. H N 03 
a t 175—180° (7 lir.), (XIV) gives a product converted 
through Ag salts and Mel into MeB mellitate. W ith 
succinic anhydride and A1C13 in P hN 02, (XIV) yields 
a-(l : 2 : 3 : 4,-tetramethyl-Q-naphtJioyl)propionic acid, 
m.p. 196—197°, reduced by Zn-H g in aq. HC1 and 
PhOMe a t  the b.p. toy-1 : 2 : 3 :A-tetramethylnaphthyl- 
butyric acid, m.p. 153-5—154-5°, which with 80% 
(vol.) H 2S04 (steam-bath) gives 5-keto-l : 2 : 3 : 4- 
tetramethyl-5 : 6 : 7 : 8-tetrahydroanthracene, m.p. 178— 
179°. The semicarbazone, m.p. >270°, of the last 
with NaOMe a t 180° gives 1 : 2 : 3 : 4 -tetramethyl- 
5 : 6 : 7 :  8-tetrahydroanthracene, m.p. 127-5—128°, b.p. 
ISO—185°/0-5 mm. This with P t a t  320—330° gives 
1 : 2 : 3 :  A-tetramethylanthracene (XV), m.p. 135-5—
136-5°, b.p. (crude) 200—220°/0-4 mm. (picrate, m.p. 
165—166°). The structure of (XV) as an anthracene 
is shown by its reaction with maleic anhydride to an 
adduct (acid, dehydrated in xylene to  the anhydride, 
C22H 20O3, decomp. 270—290°), which when sublimed 
a t 300°/5 mm. regenerates (XV). W ith N a2Cr20 7-  
AcOH, (XV) gives 1 : 2 : 3 : 4-telramethylanthraquinone, 
m.p. 232—233°, shown to have a ^-structure by its 
forming a vat dye with Zn-NaOH in dioxan (but not 
without the solvent), and by giving no, reaction with
o-C6H 4(NH2)2.

X X III. Carcinogenic activity in 5-alkyl-l : 2-benz- 
anthracenes decreases as the alkyl chahi is lengthened. 
5-Keto-5 : 6 : 7 : 8-tetrahydro-l : 2-benzanthracene 
with Grignard derivatives of alkyl bromides in E t20  
and C6H g, followed by ice and NH4C1, gives tert. 
carbinols, which when dehydrated by picric acid in 
E tO H  yield picrates of 5-alkyl-7 : 8-dihydro-, de
hydrogenated by Pt-black a t 300—310° for 24 hr. to 
5-alkyl-l : 2-benzanthraeenes, which are purified 
through their picrates. The following are described 
(m.p. of picrates given in parentheses): 5-ethyl-, m.p.
109—110° (159—160°), 5-n-butyl-, m.p. 69—70° 
(124— 125°), 5-n-amyl-, m.p. 59—60° (90—91°), 
5-n-hexyl-, m.p. 47—48° (86—87°), and 5-n-heptyl- 
7 : 8-dihydro-l : 2-benzanthracene (XVI), m.p. 53—54° 
[80° (dipicrate)\, and 5-n-butyl-, m;p. 81° (116—117°), 
5-n-amyl- (XVII), m.p. 93° (85—86°), 5-n-hexyl-
(XVIII), m.p. 72—73° (90—91°), and 5-n-heptyl- 
1 : 2-benzanthracene, m.p. 68° (82—-83°). A by
product, C25H 18 (XIX) (structure suggested), m.p.
116-5— 117-5°, is formed in the dehydrogenation of 
(XVI). W ith s-C6H 3(N 02)3, (XVII), (XVIII), and
(XIX) form complexes, m.p. 112—113°, 116—117°, 
and  159—160°, respectively. E. W. W.

Synthesis of 2-m ethyl-3 : 4-benzphenanthrene.
M. S. N ewman and  L. M. J oshel (J. Amer.

N *** (a ., n . )

Chem. Soc., 1940, 62, 972—974).—CHPlvCHO, 
CN’CH2'C 02E t, and N H E t2, first a t room temp, and 
then a t 100°, give after hydrolysis (H2S04-A c 0 H - 
H 20) and decarboxylation (200°) p-benzhydryl- 
glutaric acid (I), m.p. 177-6— 178-2° (Jie2 ester, m.p. 
73-4—74-2°, b.p. -1 8 0 ° /2 mm.), converted by H P  
a t room temp, into i-heto-l-phenyl-1 : 2 : 3 : 4-tetra- 
hydro-2-naphthylacetic acid (89%), m.p. 115-4— 116-2° 
[also obtained from the anhydride of (I) by A1C13 in 
(CHC12)2], which is reduced (Martin-Clemmensen) to
1-phenyl-1 : 2 : 3 : 4-tetrahydro-2-naphtliylaceticacid, 
m.p. 140-2— 140-8° (lit. 138—139°). ‘MgMeCl in 
E t20 -C GH G and dehydrogenation by Pd-C  a t 290— 
320° then gives 2-methyl-3 : 4-benzphenanthrene, m.p. 
70-4—71° (lit. 69-5—70°) (picrate, m.p. 141-8— 143-2°).
2-Keto-l : 2 : 9 : 10 : 1 1 :12-hexahydro-3 : 4-benzphen
anthrene and M gEtBr in CGH 6 give an alcohol, 
which after dehydration by I  and dehydrogenation 
by S a t 230° gives 2-ethyl-3 : i-benzphenanthrene, m.p. 
50-4—51-2° [picrate, m.p. 78-4—80°; s-CGH 3(N 02)3 
compound, m.p. 105-6—106-6°-]. M.p. are corr.

R. S. C.
, Synthesis of 1-m ethylchrysene and related  
com pounds. M. S. N ew m an  (J. Amer. Chem. Soc., 
1940, 62, 870— 874).—Prep, of Ph-[CH2],-CHPh-CN 
and 1-keto-l : 2 : 3 : 4-tetrahydronaphthalene (I) is 
improved. Interaction of (I) with CHMeBr*C02E t-  
Zn-I, dehydration (I; 230°), and then hydrolysis 
(boiling K O H -EtO H ) of the product gives a-2-phenyl- 
3 : ‘i-dihydro-l-naphthylpropionic acid, m.p. 210-2-— 
210-6° (with a little  Et d-l-hydroxy-2-phenyl-l : 2 : 3 : 4- 
tetrahydro-l-naphthylpropionate, m.p. 90-4:—9.1-4°), 
reduced by H 2-C u-B a chromite in dioxan a t 200°/127 
atm . to  a-1 -phenyl-1 : 2 : 3 : 4-tetrahydro-l-naphthyl- 
acetic acid, m.p. 143—148° (147-6—148-8°). PC15-
CgH 6 and then A1C13-C 6H G a t room temp, and later 
50° give 2-keto-l-m ethyl-l : 2 : 7 : 8 : la  : 7a-hexa- 
hydrochrysene (II), which by reduction [Al(OPr^)3-  
Pr^OH], dehydration (I ; 230°), and dehydrogenation 
(S; 240—250°) gives 1-methylchrysene (III) (36%), 
m.p. 117-2—117-8° [picrate, m.p. 142-6— 143°; s- 
CgH 3(N 02)3. compound, m.p. 172-6—173-6°]. T reat
ment of (II) with MgMeBr-Et20 -C GH G, heating a t 
220°/vac., and dehydrogenation (S ; 230—240°) gives 
1 : 2-dimethylchrysene, dimorphic, m.p. 128-6—129-8° 
[picrate, m.p. 134-4— 135-4° (decomp.); s-CGH3(N 02)3 
compound, m.p. 158-6—159-4°], and some (III). 
Reactions starting from (I) and CH EtBi-C02E t give
a.-2-phenyl-3 : 4,-dihydro-l-naphthyl-n-butyricacid, m.p.
156—159° (with 15% of P raC02Et), and 1 -ethyl- 
chrysene, m.p. 91-4—92-4° [picrate, m.p. 99-2— 100-6°;
5-CgH 3(N0 2)3 compound, m.p. 125-2—125-8°], in ter
mediates being oils. 2-Methylchrysene is . slightly 
carcinogenic. M.p. are corr. R. S. C.

P hysio logica lly  active am ines. III. sec. and  
te r t .  S-Phenylpropylam ines and ¡3-phenyliso- 
propylam ines. E. H . W o o d eo tf , J . P. L ambooy, 
and W . E. B tjbt (J. Amer. Chem. Soc., 1940, 62, 922— 
924; cf. A., 1938, II , 271).—The following are 
prepared by (a) heating CHPhlNR with R 'l  to  give 
CHPbuNRRT and then hydrolysing with ho t MeOH or 
E tO H , or (b) hydrogenating (Raney N i: 3 a tm .; 
EtOH) RCH O-NH2R'-NaOAc or CHRINR' (CH20  
gives NR'Me2, bu t other aldehydes give mixed sec.



214 BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS.—A., II. xv (c, e)

and tert. amines). Figures in brackets are m.p. of 
the hydrochlorides. $-Phenyl-, b.p. 78—80°/6 mm. 
[135— 136°], (3-0-, b.p. 100—102°/6 mm. [137—138°], 
P-m-, b.p. 135— 137°/18 mm. [142— 143°], and p-p- 
anisyl-isopropylmethylamine, b.p. 117— 119°/8 mm. 
[178-5— 179-5°], p-phenyl-, b.p. 96—98°/18 mm. 
[148— 159°], p-o-, b.p. 115—117°/8 mm. [199—200°], 
and P-p-anisyl-propylmethylamine, b.p. 127—128°/8 
mm. [166-5—167-5°], p-o-, b.p. 104°/6 mm. [158— 
159°], P-m-, b.p. 140°/17 mm. [123— 124°], and p-p- 
anisylisopropylethylamine, b.p. 137°/9 mm. [156— 
157°], p-phenyl-, b.p. 127°/30 mm. [159—160°], and 
$--p-anisyl-propylethylamine, b.p. 137°/9 mm. [156— 
157°], p-phenyl-, b.p. 100°/12 mm. [159—161°], P-o-, 
b.p. 125°/10 mm. [157—158°], P-m-, b.p. 132°/10 mm. 
[134— 135°], and $-\)-anisyl-is,opropyldimethylamine, 
b.p. 137°/13 mm. [161— 162°], P-m-, b.p. 130°/12 mm. 
[175— 176°], and p-•p-anisylpropyldimethylamine, b.p. 
i2 9 ° /ll  mm. [198—199°], methylephedrine, m.p. 
86-5—87-5° [190—191°], p-phenyl-, b.p. 178°/13 mm. 
[198—199°], p-o-, b.p. 194°/9 mm. [130—131°], and 
$-m-anisyl-isopropylbenzylamine, b.p. 196°/10 mm. 
[143—144°], p-o-, b.p. 197°/10 mm. [dimorphic, m.p. 
146—147° and 161— 162°], p-m-, b.p. 181°/10 mm. 
ri48—149°1, and R-n-anisi/lpropi/lbenzylainine, b.p.
209—212°/13 mm. [154°]. R. S. C.

P r e p a r a t io n  a n d  p ro p e r t ie s  of 6 -h a lo g en o - 
c a rv a c ry la m in e s  f ro m  ;> -cym ene. R. W. B ost 
and G. C. K y k e r  (J. Amer. Chem. Soc., 1940, 62, 
913—917).—Addition of 6 : 1 : 4 : 2- 
N 0 2-C6H 2MePrs-N2Cl to  CuCl-HCl a t 0° and heating 
a t  60° gives 2-chloro-G-nitro--p-cymene (Me =  1) (I) 
(77-5%), b.p. 132—133°/2 mm., and some 2-nilro-6- 
hydroxy-( ? 5-) 6'-nitrocarvacrylazo-p-cymenc, m.p. 186— 
187°. Mossy Sn, conc. HC1, and EtO H  reduce (I) 
to  Q-cMorocarvacrylamine (II), b.p. 134— 136°/1 mm. 
[hydrochloride, softens a t 210—220°, m.p. 225—226° 
(decomp.); hydrobromide, m.p. 231—232°; nitrate, 
m.p. 153°; oxalate, m.p. 155°; di-, m.p. 92—93°, and 
tri-chloroacetate, m.p. 157°; 2 : 4 :  6-in-, m.p. 161°, 
and 3 : 5 -di-nitrobenzoate, m.p. 133—134°; picrate, 
m.p. 151°; H  sulphate, m.p. 166°; benzene-, m.p. 
184°, and y-toluene-sulphonate, m.p. 193—194°; Ac, 
m.p. 117—118°, Bz, m.p. 139°, 3 : ii-dinitrobenzoyl, 
m.p. 197— 198°, P hS02, m.p. 117-5°, p -C<.Hi Me-SOi , 
m.p. 115-5°, ^-C^H^BrSO;,, m.p. 131-5°, m- 
N 0 2-CrJ Ii -S02, m.p. 129-5°, and picryl derivative, 
m.p. 150-5—151-5°], which yields &-chloro-2-carbamido- 
p -cymene, m.p. 180—1S2° (decomp.; slow heating), 
185—187° (decomp.; preheated to  160°), and as 
hydrochloride with aq. N aN 02 a t  0° gives 6 : 6'- 
dichloro-2 : 2'-diazoamino--p-cymenc, m.p. 110°. Di- 
azotisation of (II) and coupling gives azo-dyes, (m.p. 
as given) with p-CJ0H 7‘OH, m.p. 202°, PhOH, m.p.
192—193°, m-CcH 4(OIi)2, m.p. 233°, phloroglucinol, 
m.p. 278°, and 1 : 8 : 3 :  6-(OH)2C10H 4(SO3H)2, m.p. 
>300°. 6-Bromo-, m.p. 213—214° (decomp.), and 6- 
iodo-carvacrylamine hydrochloride, m.p. 244—245° 
.(decomp.), are prepared as for (II). R. S. C.

A c tio n  of a m in e s  o n  9 -b ro m o -2 -n itro f lu o re n e . 
N ew  a n d  v e ry  se n s it iv e  c o lo u r  re a c t io n  fo r  
p y r id in e . A. N ovelli (Rev. Fac. Cienc. Q.uim. La 
Plata, 1939, 14, 137— 140).—9-Bromo-2-nitro-
fluorene (I) with N H E t2 in E tO H  gives 2 : 2'-dinitro-

bisdiphenylene-ethylene, bu t the appropriate N H 2Ar 
affords 2-nitro-^-phenyl-, m.p. 164°, -9-p-tolyl-, m.p.
146—147°, -Q-Tp-nitrophenyl-,m.-p.222—224° (decomp.), 
and -Q-2'-fluorenyl-fluorenylamine, m.p. 186—187°.
(I) heated with C5H 5N or its derivatives and then 
diluted with H 20  and E tO H  or C0Me2, with subsequent 
addition of aq” NH„, gives an intense blue colour.

F. R. G.
Constitution of su lphon-am ides and -an ilides.

A. B aroni (R.C. A tti Accad. Ital., 1939, [vii], 1,
46—49).—The parachors of 21 sulphon-amides and 
-anilides show th a t these have normal structures a t 
200°. In  solution irregular deviations in [P] are 
observed. E. W. W.

D erivatives of su lphanilam ide.—See B., 1940, 
403, 404.

Sulphonam ide derivatives of arylcarbam ides.
E. H. Cox (J. Amer. Chem. Soc., 1940, 62, 743— 
744).—NHAr-C0-NH2 (/l) and C1S03H a t 0—10° 
give N H 2-C0-NH-CGH 4-S02C1 etc. (difficult to purify). 
NHAr-CO-NHAc [prep, from (4) by AcC1-C3H 5N a t 
— 10°, then 30°] and C1S03H a t 50° give 
NHAc-C0-NH-CcH 4-S02C1 etc. The chloride is con
verted by 28% N H 3 or 30% N H E t2 a t 100° into the 
amide. Thus are obtained p-N ’-acetylcarbamido- 
benzene-, m.p. 192—193°, -o-, m.p. 197— 199°, and 
-m-toluene-sulphonyl chloride, m.p. 199—201°, p -carb- 
amido-benzene-, m.p. 206—207° (4c derivative, m.p. 
246—247°), -o-, m.p. 223—225° (Ac derivative, m.p. 
231—233°), and -m-toluene-sulphonamide, m.p. 209— 
210° (Ac derivative, m.p. 226— 227°), p -carbamido- 
benzene-, m.p. 148:—149°, -o-, m.p. 165—167°, and 
-m-toluene-sulphondiethylamide, m.p. 147—148°.

R. S. C.
Action of am ines on sem icarbazones. A. B.

Crawford (J. Roy. Tech. Coll., 1940, 4, 607—616). 
—CMe2:N-NH-CO-NH2 and p-NH2-CGH4;N2Ph (I) a t 
160° give NH 3, p-isopropylidenesemicarbazidoazo- 
benzene (II) (12—15%), m.p. 210°, and (NMe»)„ with 
some (NH-CO-NH2)2. HC1 in hot, aq. EtO H  hydro
lyses (II) to p-S-semicarbazidoazobenzene (III), p- 
N H 2-NH-CO-NH-C6H 4-N2Ph, m.p. 237° (decomp.; 
red a t ~210°) [hydrochloride, m.p. —209° (decomp.), 
colour variable; GHPh’. derivative, m.p. 217— 
218°]. Absorption spectra of (I) and (III) in E tO H  
and aq. HC1 are in p art correlated with structure.

R. S. C.
M etallic com plexes of o-substituted  azo-dyes.

J . L. B oyle , W. M. Gumming, and A. B. Steven  
(J. Roy. Tech. Coll., 1940, 4, 617—632).—o-NH2, 
o-C02II, and o-OAlk can take part in metal-lake 
formation of azo-dyes. The following lakes are 
prepared from pure intermediates. lCu : ldye com
pounds with 2>-C6H 4R-NH2 p-C10H 7-OH (R =  
N 0 2 or S03H), N H 2Ph 6 : 2-SO3H-C10H G-OH, 
2 : 5 : 1-0H-CgH 3(N0)2-NH2 p-C10H 7-OH (I), 
2 : 5 :  1-0H-C6H 3(N02)-NH„ 5 : 1-SO3H-Ci0H 6-OH
(II), and o-CgH 4R-NH2 -> p-C10H 7-OH (R =  OMe or 
C02H ) ; lCu : 2(1 : 2-PhN2-C10H G-OH);
? 4Cu : 3[5 : 2 : 1-S03H-CgH 3(0H)-NH2 p- 
C]0H_*OH]; 3Cu : 2dye compounds with 2 : 5 : 1 -  
0H-CgH 3(N 02)-NH, -> 6 : 2-SO3H-C10H g-OH (III), 
4 : 1 : 2 : 6-S03H-CGH,Me(NH,), -> m-CGH 4(NH2)2
(IV), and 4 : 1 : 2-N 02-C6H3“(0H)-NH2 -> 4 : 1 : 3 -
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S 03H-C6H 3(NH2)2 (V ); 2Cu : l[o-C02H-C6H 4-NH2 -> 
2 : 3 : 6-OH-C10H 5(SO3H)2]; l C r : l dye compounds 
with 5 : 2 : 1-S03H-C6H 3(0H )-N H , -> (3-C10H 7-OH, 
o-C02H-C6H4-NH2 -> P-Ck)H7-OH, o-CO2H-C0H4-NH2 
->• 2 : 3 :  6-OH-C10H 5(SO3H)2, and (V) ; 2Cr : 3dye 
compounds with (I), (II), (IV), and o-OMe-C6H 4'N H 2 
-> ¡3-C10H 7'O H ; 4Cr : 3(111). Formulae are ascribed.

R. S. C.
A rom atic am inohydrazines.—See B., 1940, 345.
N uclear m ethylation  of phenol. T. K e n n e d y  

(Chem. and Ind., 1940, 297).—4 : 1 : 3 : 5- 
OH,C0H 2Me(CH2*OH)2, prepared from ^j-cresol by 
CH20  in aq. alkali, is hydrogenated (Cu chromite; 
dioxan) to mesitol, similarly obtained starting from a 
commercial mixed cresol. R. S. C.

Deepening of colour of sod ium  nitrophenoxide  
solutions w ith  elevation of tem perature. T. L.
D avis and J . L. R ichmond (J. Amer. Chcm. Soc., 
1940, 62, 756—761).—The thermotropic colour in
tensification and its retardation by Na2C03 are similar 
for aq. o-, to-, and jp-N02*C6H4'0N a, the m-compound 
being somewhat less affected. The Na salts may be

formed by addition of NaOH to give ^jj-Q  jj.^ -^o -O N a

(and its ^-analogue) and :C:NO-ONa.
The colour is due to resonance of the ions.

R. S. C.
Syntheses of stilbene derivatives. I. N ew  

synthesis of tra n s -4  : 4'-dihydroxy-a(3-diethyl- 
stilbene. S. K uw ada  and Y. Sasagawa (J. Pharm. 
Soc. Japan, 1940, 60, 27—29; cf. Dodds et al., A., 
1939, II , 312).—Anisoin is converted by M gEtBr into
a.$-dianisylbutane-a.$-diol, m.p. 113-5°, transformed 
by short treatm ent with warm 50% H 2S 04 into a3- 
dianisylbutan-a-one (I), b.p. 198—199°/1 mm. [oxime, 
m.p. 111°), whereas conc. H 2S 04 yields much resinous 
m atter. (I) and M gEtBr give a material from which 
a homogeneous cryst. product could not be extracted 
bu t which is dehydrated by PBr3 in CHC13 to 4 :4 '- 
dimethoxy-a(3-diethylstilbene, m.p. 123—124°. This 
is demethylated (Spath) to trans-4 : 4'-dihydroxy-a3- 
diethylstilbene, m.p. 168-5°, the absorption curve of 
which is closely similar to  th a t of ircms-a[3-dimethyl- 
stilbene. H. W.

Structure of cannabidiol. II. A bsorption  
spectra com pared w ith  those of various dihydric 
phenols. R. A dams, C. K. Ca in , and H . W o lff . 
III. R eduction and cleavage. R. A dams, M. 
H u n t , and J . H . Clark  (J. Amer. Chem. Soc., 1940, 
62, 732—734, 735—737; cf. A., 1940, II , 80).—II. 
Comparison of absorption spectra of o- and m- 
C6H 4(OR)2, 4 : 1 : 2 -  and 5 : 1 : 3-C6H 3Me(OR)2,
4 : 1 : 2 -  and 5 : 1 : 3-m-CsH n -C6H ,(O R)2 (R =  H or 
Me), cannabidiol (I) and its Me2 ether indicates a 
resorcinol structure for (I). ‘i-n-Amylpyrocatcchol 
Me2 ether, b.p. 124— 126°/4—5 mm., is prepared from 
the phenol by Me2S04 and 10% NaO H-EtOH .

III . (I) is probably 4- or 2-dihydro-y-\)-cymyl-5-n- 
amylresorcinol (Me — 1'). Hydrogenation (P t0 2; 
2—3 a tm .; AcOH) of (I) gives tetrahydrocannabidiol,
b.p. 188—190°/2-5 mm., oxidised by KM n04 in 
COMe2 to p-menthane-3-carboxylic acid (Me =  1) 
[anilide, m.p. 152— 152-5° (corr.) (lit. 148-5°)]. De

hydrogenation of (I) gives oils, probably containing 
a Ph2 derivative. In  C5H 5N,HC1 a t 210—230° (much 
less well, N H 2-S03H), (I) gives p-cymene and olivetol, 
b.p. (anhyd.) 170—175°/2 mm., m.p. (+ H 20) 41° 
[£»'s-3 : 5-dinitrobenzoate, m.p. 127—128° (corr.)].

R. S. C.
Claisen rearrangem ent. II. K inetic study  

of rearrangem ent of 2 : 6-dim ethylphenyl allyl 
ether in  diphenyl ether solution. D. S. Tarbell 
and J . F. K incaid  (J. Amer. Chem. Soc., 1940, 62, 
728—731; cf. A., 1940, I, 30).—ro-2-Xylenol and 
CH2'CH’CH2Br with hot N aO E t-E tO H  give 85 and 
15% or with Na in C6H 6 give 55 and 45% of the allyl 
ether (I), b.p. 67—68°/2 mm., and 2 : 6-dimethyl-4- 
allylphenol (II), b.p. 90-5—91-4°/2 mm. (phenyl- 
urethane, m.p. 141— 142-5°, obtained by PhNCO and 
dry HC1), respectively. A t 171-6° in absence of air
(I) gives 95% of (II) and 5% of a polymeride. In  
Ph20  a t 185-8°, 171-6°, or 156-9°, or alone a t 171-6° 
or 185-8°, the rearrangement is of the first order, in 
agreement with findings th a t  10% of NPhMe2 in 
Ph20  increases the velocity by only ~ 15%  (thus 
excluding a prototropic change as the slow step) and 
th a t  1 or 2% of AcOH increases it  by 28 or 42%, 
respectively, h increases as the reaction proceeds 
with the more conc. solutions. The entropy of 
activation is —10-1 e.u. a t 171-6°, comparison of 
which with th a t for -C6H4Me• 0■ CH,• CH!CH2 (—9-5 
under comparable conditions) indicates th a t rearrange
m ent to  the o- and ^-positions has the same slow 
step. This is difficult to  reconcile with chemical evi
dence for the cyclic mechanism, which also on F isher- 
Hirschfelder models is impossible for the ^-migration.

R. S. C.
Ar-Substituted  am inophenols.—See B., 1940, 

345.
A lkylation of o-hydroxyazo-com pounds and 

anom alous reduction of the ethers obtained.
(Signa.) E. Ghigi (Gazzetta, 1940, 70, 202—211, and 
Helv. Chiru. Acta, 1940, 23, 428— 430).—The view 
of Fierz-David et al. (A., 1938, II , 317) th a t the OH 
of o-hydroxyazo-compounds cannot be alkylated is 
incorrect. 2 :  l-O H ‘C10H 0-N:NPh (I) is converted 
into the Me ether (II) (cf. Charrier et al., A., 1912, i, 
812), which with N a2S20 4 and NaOH in boiling EtO H  
gives 2-anilino-\-naphthylamine (III), m.p. 136— 
137°, converted by A c0H -N aN 02 into 3-phenyl-ap- 
naphthatriazole (cf. Charrier et al., A., 1926, 848). 
PhCHO converts (III) into diphenylnaphthiminazole. 
W ith PhN2Cl, (III) gives tarry  products. W ith 
E t2S04 in boiling 30% NaOH, (I) gives its E t  ether, 
m.p. 79°, converted by Na2S20 4 into (III). No 
definite products are obtained from (II) and Z n- 
AcOH. The acetate of (I) is reduced by Na2S20 4 
to  1 : 2-NH2-C10H,;*OH. 4 : 1 :  3-OH-CcH 3Me-N2Ph 
with Me2S 04-N a 0 H  gives its Me ether, m.p. 53—54°, 
reduced by Na2S20 4 to  G-methoxy-3-methylhydrazo- 
benzene, m.p. 91—92° (Acx derivative, m.p. 124— 
125°), which with boiling 10% H 2S 04 gives 5-methoxy- 
2-methylbenzidine, m.p. 86—87° [sulphate, m.p. ~300° ; 
A c4 derivative, m.p. 188—189°]. E . W. W.

[Interaction of] styrene and organic d isu l
phides [in presence of] iodine. B. H olmberg 
(Arkiv Kemi, Min., Geol., 1939,13, B , No. 14, 6 pp.).—
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R2S2 and CHPh!CH2 (I) in presence of a little  I  (in 
CJEL or other solvent, if  solid) give aß-di-methyl-
(II), b.p. 149—150o/10 mm., -ethyl-, b.p. 163—164°/I I  
mm., -(carbethoxyethyl)-, b.p. 210—212°/3 mm., and 
-phenyl-, m.p. 57—58°, -thiolethylbenzene, 
SR-CHPh-CH2-SR. Analogous condensations with 
other unsaturated components and of (I) with tetra- 
and tri-thioglycollic acid, (C0<>H-CHr,-S)2S (prep, 
from SH-CH2-C02H  by SC12), m.p. 122—124°, failed. 
Perliydrol and (II) in COMe2 give the derived di- 
svlphoxide, forms, m.p. 122—124° (clear a t 126°) and 
130—131°. R. S. C.

D erivatives of 4  : 4'-diam inodiphenyl sulphide.
—See B., 1940, 345.

Synthesis of sulphur-containing' chem othera
peutic products. I. p-N itrophenyl j)-am ino- 
phenyl sulphoxide and sulphone. J . 0 . Gabel  
and E. L. Grin b er g . II. }>-Nitrophenyl p -acet- 
am idophenyl sulphide. J . 0 . Gabel and A. L. 
Schpanion (J. Appl. Chem. Russ., 1939, 12, 1481— 
1484, 1485— 1489).—I. 4-Nitro-4'-acetamidodiphenyl 
sulphide (I) in AcOH and H 20 2 (24 hr. a t  room temp., 
then 30 mm. a t  100°) give the sulphoxide (II), m.p. 
210—211°, in 90% yield; when the final heating is 
prolonged to  3—3-5 hr. the product is the sulphone
(III), m.p. 219—220° (yield 90—96%). (II) and (III) 
are hydrolysed (boiling 18% HC1) to  4-miro-4'- 
aminodiphenyl sulphoxide, m.p. 132—134°, and sul
phone, m.p. 167—169°, respectively.

II . Na2S and 2>-C6H 4Cl-N0 2 in E tO H  (at the b.p.) 
yield a mixture of (2?-N0 2*CGH4)2S and 
2J-N0 2-C6H4-S-C6H4-NH2-i3. ?>-NHAc-CGH 4-S02Cl is 
reduced. (Zn and aq. EtO H -H Cl a t  0° until evolution 
of H , ceases, then 25 min. a t  100°) to  p- 
NHAc“CGH 4-SH, which with 2>-C6H4Cl-N0 2 in E tO H - 
NaOH gives (I) in good yield. R. T.

R eversib ility  of the rearrangem ent of o-hydr- 
oxysulphones. R. R. Coats and D. T. Gibson  
(J.C.S., 1940, 442—446).—Rearrangement (A) of 
o-hydroxysulphones to  sulphino-ethers (cf. McClement 
et al., A., 1937, II , 337) is reversible; the reverse 
change is much slower, bu t roughly Of the same 
order. o-Nitrophenyl l-sulphino-2-naphthyl ether, 
m.p. 116°, in  aq. NaOAc a t 50° for 5 hr. is converted 
(almost quant.) into o-nitrophenyl 2-liydroxy-l- 
naphthyl sulphone, m.p. 180—181° (2 forms) (cf. 
Levy et al., A., 1932, 156); the conversion occurs in 
aq. C0Me2 and partly  even in dry E taO-ligroin. 
4'-Chloro-2-nitro-3': 5'-diinethyl-, new m.p. 131°, 2- 
n itro -4 ': 6'-dimethyl-, m.p. 153° (lit. 129°), 2-nitro- 
4'-methyl-, new m.p. 134°, and 6'-chloro-2-nitro-4'- 
methyl-2'-sulphinodiphenyl ether, m.p. 170°, re
arrange to  5'-chloro-2-nitro-2'-hydroxy-4': 6'-di- 
methyl-, 2-nitro-2'-hydroxy-3': 5'-dimethyl-, 2-nitro- 
2'-hydroxy-5'-methyl-, and 3'-chloro-2-nitro-2'- 
hydroxy-5'-methyl-diphenyl sulphone respectively; 
the times for attaining equilibrium a t the most 
favourable p^  in ~n ./150  solution a t 50±2° are 5, 
250, 400, and 450 hr., respectively. Conversion of 
2 : 4-dinitrophenvl 3-sulphino-p-tolyl ether, m.p. 140° 
(decomp.) (lit. 117—118°), into 2 : 4-dinitro-2'-hydroxy- 
5'-methyldiphenyl sulphone is rapid (2 hr.). In te r
conversion in either direction is facilitated by the 
positive character of the C atom  o to  INTO, and attached

to S 02 (in the sulphone). The ra te  of conversion of 
2-nitro-4'-hydroxy-2'-sulphinodiphenyl ether (mono- 
hydrate, 2 forms, m.p. 98°; not dehydrated by P 20 5; 
cf. K ent et al., A., 1934, 647) could not be determined, 
owing to  the solubility of 2-nitro-2' : 5'-dihydroxydi- 
phenyl sulphone. Although o-nitrophenyl p-hydroxy- 
ethyl sulphone almost instantaneously gives p-o- 
nitrophenoxyethanesulphinic acid, new m.p. 124°, 
and 2-nitro-2'-hydroxy-5'-methoxydiphenyl sulphone 
affords 2-nitro-4'-methoxy-2'-sulpliinodiphenyl ether, 
new m.p. 128°, no reverse reaction was obtained in 
either case. Theoretical aspects are discussed. The 
conversion medium m ay be NaOAc, HC02Na, or 
aq. COMe2. The relative strengths of P hS02H  and
o- and 2>C6H4Me’S0 2H  are given. Rearrangement 
(-4) occurs even in aq. NH3, where co-ordination is 
impossible (cf. Heppenstall et al., A., 1938, II , 320).

A. T. P.
Condensation of phenol and ethylene oxide.

R. A. Smith  (J. Amer. Chem. Soc., 1940, 62, 994).— 
OH-fCHJg-OPh, b.p. 165°/80 mm., is best (94%) 
prepared from PhOH and (CII2)„0 in H , a t 200°/2500 
lb. “ " R. S. C.

D ecom position of chlorosulphinic esters. 
M. P. B alfe  and J . K enyon  (J.C.S., 1940, 463— 
464; cf. A., 1930, 598).—Aspects of the decomp, of 
semi-aromatic chlorosulphinates are reviewed (cf. 
Gerrard, A., 1940, II , 127). In  presence of Cl', 
derived either from the hydrochloride of tert. bases or 
by formation of the unstable intermediate additive 
compound, the chloride RC1 is formed with inversion 
of configuration. In  absence of tert. base, the chloride 
is formed with retention of configuration, probably 
by the intramol. mechanism suggested by Hughes 
et al. (A., 1937, II , 363). A. T. P.

Form ation of phenol-form aldehyde resins. I. 
Condensation of guaiacol and form aldehyde.
H. von E uler , E . Ad l e r , and D. F riedm ann  
(Arkiv Kemi, Min., Geol., 1939,13, B , No. 12, 7 pp.).— 
Guaiacol (I) (2-2 mols.), 40% aq. CH„0 (1 mol.), and a 
little HC1 a t  100° give (? 4 : 4'-) (II)“ m.p. 107— 108°, 
and (? 4 : 2'-)dihydroxy-Z : S'-dimethoxydiphenyl-
methane, m.p. 119—120°. 40% CH20  (2 mols.), (I) 
(1 mol.), and 10% NaOH (1 mol.) a t  room temp, 
give a mixture of alcohols, probably 1 : 2 : 4 -  
OH-CGH 3(OMe)-CH2-OH and 1 : 4 : 6 : 2 -  
OH-CGH2(CH2-OII)2-OMe, and a little  [4 : 3 : 5 : 1- 
OH-C6H2(OMe)(CH2-OH)]2CH2, m.p. 148—149° (lit.
146-5— 147°) [also obtained from (II) by CH20  (2 
mols.) and NaOH (2 mols.) a t 40—50°]. R. S. C.

Steric course of d im erisin g  reductions. N. A. 
Soren sen , J . St e n e , and E. Sam uelsen  (Annalen, 
1940, 543. 132— 142).—Reduction (method : Kuhn 
et al., A ., 1928, 281) of CHPh:CH-CHO gives approx. 
equal amounts of meso- (I), m.p. 156° (dibenzoate, 
m.p. 173— 174°), and r -hydrocinnamoin (II), m.p.
107-5° (corr.); the reaction m ixture is freed from (I) 
and the residual syrup treated  with BzCl in C5H 5N 
a t 0°, whereby the dibenzoate (III), m.p. 165-5° (corr.), 
of (II) is formed. Hydrolysis (EtOH-NaOH) of (III) 
affords (II) whilst oxidation (03 in AcOH) gives 
PhCHO (1-6 mols.) and r-dibenzoyltartaric acid 
(+ 2 H 20), m.p. 112—114° resolidifying a t  116—120° 
with m.p. 168— 170°, m.p. (anhyd.) 174— 175° (cf.
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lit.) [anhydride, m.p. 175—177° (corr.)]. Contrary 
to  Thiele (A., 1899, i, 616; cf. Farm er et al., A., 1928, 
151), distillation of (I) a t  atm . pressure gives p- 
C6H 4Ph2; reaction is considered to  occur th u s :
(I)-» [2CH Ph:CH -CH-0H«-> 2 OH-CH:CH-CHPh]^ 
CHPh:CH-CH(OH)-CHPh-CH:CH-OH -> p -O ^ S .^ \ .  
Dimerising reductions of CHR!CH*CHO with Zn, 
Zn-Cu, Al-Hg, VS04, etc. are considered to  give
CHRiCH'CH’OH, which can dimerise (to the glycol) or 
rearrange (cf. above). H. B.

R in g-en largem en tin th e hydroarom atic series.
I. E xperim ents w ith  3 : 3 :  5-trim ethylcj/cio- 
hexylm ethylam ine (dihydroisophorylm ethyl- 
am ine). H. Ba rbier  (Helv. Chim. Acta, 1940, 23, 
519—524).—isoPhorone is scarcely affected by 
CH2Cl,C02E t and NaOMe whereas dihydroisophorone
(I) yields E t 3 : 3 :  5-trimethylcyclohexylglycidute, b.p. 
105°/4 mm., in 70% yield. This is converted by 
hydrolysis followed by distillation of the acid under 
diminished pressure into 3 : 3 :  5-trimethylcyclohexane- 
aldehyde, b.p. 53°/4 mm., 201° (corr.)/730 mm. 
(semicarbazone, m.p. 132°). The corresponding oxime, 
b.p. 98°/4 mm., is dehydrated by boiling Ac20  to  the 
nitrile, b.p. 73°/4 mm., 226° (corr.)/730 mm., which is 
reduced (Na in boiling EtOH) to  3 : 3 :  5-trimethyl- 
cy dohexylmethylamine, b.p. 58°/4 mm., 202° (corr.)/ 
728 mm. (hydrochloride, m.p. 245—250°). This is 
deaminated (NaN02 in dil. AcOH) to 1 : 1 :  Z-tri- 
meihylcycloheptene, b.p. 38°/4 mm., 152° (corr.)/732 
mm., 1 : 3 : 3 : 5-tetramethylcyclohexanol, b.p. 65°/4 
mm., 185°(corr.)/729 mm., m.p. 82° [also obtained 
from (I) and MgMel and dehydrated by p- 
C6H 4Me'S03H  to tetramethylcyclohexene, b.p. 149-5° 
(corr.)/721 mm.], and a m ixture of trimethylcycZo- 
heptanols which is oxidised and treated  with 
NH 2-CO-NH-NH2, thus leading to  a homogeneous 
3 : 5 : 5- or 3 : 3 : o-trimethylc,yc\oheplanone, b.p. 62°/4 
mm. (semicarbazone, m.p. 174°), also obtained directly
from (I) and CH2N2. H. W.

CH2Cl,C02E t and NaOMe in C6H 6 into the glycidic 
ester, b.p. 115°/4 mm., which gives 2 : 2 : 6 -  or 
3 : 3 :  7-trimethylcycloheptanealdehyde, b.p. 65—67°/4 
mm. (semicarbazone, m.p. 121°). 2 : 5 :  5-Trimethyl-
A2-cycloheptenone, b.p. 66— 68°/4 mm. (semicarbazone, 
m.p. 195—196°), obtained by the action of Se02 on (III) , 
gives a glycidic ester, b.p. 124°/4 mm., which is trans
formed into (probably) 2 : 5 :  5-trimethyl-A2-cyclo- 
heptenealdehyde, b.p. 72°/4 mm. (semicarbazone, m.p. 
194°). H. W.

Reduction of 7-hydroxy-4-keto-l : 2  : 3  : 4 -  
tetrahydrophenanthrene w ith  sod ium  and am yl 
alcohol. M. Miyasaka  (J. Pharm. Soc. Japan, 
1939, 59, 278—282).—y-(6-Methoxy-2-naphthyl)- 
butyric acid, m.p. 135°, and P 2O5-C 0H fi give i-kelo-l- 
methoxy-1 : 2 : 3 : 4-tetrahydrophenanthrene, m.p. 56° 
(semicarbazone, m.p. 235°), converted by A1C13 or 
AlBr3 in  C6H 6 into the 7-hydroxy-i-keto-com-pound (I), 
m.p. 188° (benzoate, m.p. 155°), which with N a- 
C5H n -OH gives (probably) trans-, m.p. 189°, and cis- 
4 : 7 - dihydroxy-1 : 2 : 3 : 4 : 9 : 10 : 11 : \2-octahydro- 
plienanthrene, m.p. 177° (7-benzoate, m.p. 111°; 3 : 5- 
dinitrobenzoate, m.p. 198°). (I) and H 2 (P t0 2 in
AcOH) give 2-hydroxy-l : 2 : 3 : 4 :  5 : 6 : 7  : 8-octa- 
hydrophenantlirene (3 : 5-dinitrobenzoate, m.p. 157°).
i-IIydroxy-7-methoxy-1 : 2 : 3 : i-tetrahydro-, m.p. 117° 
(acetate, m.p. 105°), and -1 : 2 : 3 : 4 : 9 :10  : 11 : 12- 
octaliydro-, m.p. 107°, and 2-hydroxy-5 : 6 : 7 : 8-tetra- 
hydro-phenanthrene, m.p. 132° (picrate, m.p. 183°), are
prepared. A. T. P.

R ing-enlargem ent in  the hydroarom atic series.
II. E xperim ents w ith  2 : 2 :  6-trim ethylcycfo- 
hexylm ethylam ine (dihydrocyciogeranylm ethyl- 
am ine). H. B arbier  (Helv. Chim. Acta, 1940, 23, 
524—532).—cycZoGernanonitrile is reduced (Raney 
Ni in PhMe a t 110°/30—50 atm.) to  a m ixture of 
2 : 2 :  6-trimethylcyc\ohexylmethylamines (I), b.p. 62°/4 
mm., 212-5° (corr.)/732 mm. [hydrochloride-, mercuri- 
chloride, m.p. 215°; platinichloride, m.p. 287° 
(decomp.)], and (II), b.p. 210-2° (corr.)/724mm. [hydro
chloride; mercurichloride, m.p. 161°; platinichloride, 
m.p. 265° (deeomp.)], and (?) di(dihydrocyc\ogeranyl)- 
amine, b.p. 160°/4 mm. Deamination of (I) leads to 
1 : 1 :  4-trimethyl-A3-cyc\oheptene (III), b.p. 35°/4mm., 
165-5° (corr.)/732 mm., 2 : 2 :  6-lrimethylcyclohexyl- 
methyl alcohol (IV), b.p. 81°/4 mm. (allophanate, m.p. 
172°), and a m ixture of trimethylcf/cZolieptanols (V).
(IV) is characterised by successive conversions into 
dihydroq/cZocitral, b.p. 62°/4 mm. (semicarbazone, 
m.p. 185°), and dihydrocycZogeranic acid, m.p. 82°.
(II) yields a cyclocitroneUol, b.p. 85°/4 mm. (allo
phanate, m.p. 132°). (V) is oxidised to a  m ixture from 
which is obtained 2 : 2 : 6- or 3 : 3 : 7-trimethylcydo- 
hep tanone, b.p. 58°/4 mm., 207°/733 mm. (semi
carbazone, m.p. 190— 192°) ; this is transformed by

HO

Preparation of am ino-alcohols.—See B., 1940, 
345.

Speculation regarding the r in g  structure of 
stero ls and related  substances. (Sir ) R . R o b in 
son' (J.C.S., 1940, 509—510).—I t  is doubtful whether 
the isoprene hypothesis can be applied to  sterols. 
I t  is more probable th a t  two identical progenitors 
(cf. A ) together with a component introducing a 
side-chain combine to  form different members of the 

group. I t  is suggested th a t group (A) 
m ay originate from tyrosine (I) or a 
protein containing (I) residues. [(ByE. 
W alk er .) The unfavourable effect of 
(I) on formation of ergosterol by yeast 

is noted.] CH20  (or its equiv.) m ay be the m ethylating 
agent. C-methylation and group migration are 
discussed and a structural scheme is suggested. I t  is 
possible to  postulate the formation of the precursor 
suggested by Marker (A., 193S, II , 415). A. T. P.

Steroid alcohols.—See B., 1940, 405.
H ydrolysis of d icholesteryl ether by acid clay. 

T. K awasaki (J. Pharm . Soc. Japan , 1939, 59, 268— 
270; cf. A., 1940, II , 75).—Dehydration of cholesterol
(I) by acid clay to  dicholesteryl ether (II) is never 
complete, since (II) is similarly converted in C6H 6 
or CC14 into ~ 8% of (I). Yoder’s conclusion (A., 1937, 
II , 16) th a t cholesterylenesulphonic acid is formed 
from (I) and floridin is erroneous. A. T. P.

Photochem ical p rocess in  the form ation of 
photopyrocalciferols. A. W in d a u s , K. D im roth , 
and W . Breyw isch  (Annalen, 1940,543, 240—247).— 
Photoisopyrocalciferol (I) is oxidised (Cr03, AcOH, 
0°—room temp.) to  photoisopyrocahiferone, m.p. 79—
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80°, [aft9 —116° in CHC13 [semicarbazone, ra.p. ~210° 
(decomp.)], which, like pkotopyrocalciferone, m.p. 91°, 
[aft8 +197° in CHClj (semicarbazonc, decomp. ~210°), 
does not show absorption characteristic of an afi- 
unsaturated ketone. Photopyrocalciferol (II) and (I) 
cannot, therefore, contain a 4 : 5  double linking. 
Ergosteryl acetate, photoisopyrocalciferyl acetate
(III), and the isobutyrate of (II) consume 3, 2, and
2 atoms of O, respectively, when titra ted  with B z02H 
in CHC13. Reduction (H2, Pd-black, EtOAc) of (III) 
affords a H 4-derivative, an o il; hydrolysis followed by 
oxidation gives the corresponding ketone, (semi- 
carbazone, m.p. 197°). A tetrahydropliotocalciferol 
can be similarly obtained. These results indicate 
th a t (I) and (II) contain 2 double linkings (1 in side- 
chain, 1 in ring b). During the formation of (I) and
(II) from pyrocalciferol, the second nuclear double 
linking is probably converted into a bridge (e.g., 
between C(5) and C(g) or C(9)) (cf. A., 1937, II , 376).

H. B.
Steroids and sex  horm ones. LXII. a 5:17-3- 

tra n s  - H ydroxy -17«  - m ethyl - /)-hom oandrosta- 
diene and its  transform ation products. L.
R uzicka and H. F. Meldahl  (Helv. Chim. Acta, 
1940, 23, 513—518).—The conversion of A5-17- 
acetylenylandrostene-3 : 17-diol diacetate into A5-
3 : 17a-diacetoxy- 17a-methyl-D-homoandrosten-17- 
one (I), m.p. 191— 193°, by HgO -f  SnCl4, SiCl4, or 
HgO -f  FeClj in A c0H -A c20  is described. K 2C03 in 
boiling aq. MeOH hydrolyses (I) to the (OH).r  
compound, m.p. 273—275°, converted by N2H 4,H,6  
in C5H n -ONa a t 200° into A5:17-3-trans-7w/cZrO£?/-17a- 
methyl-D-homoandrostadiene (II), m.p. 162—164°, the 
acetate, m.p. 121— 122°, of which is reduced (H2, 
P t0 2, AcOH) to 3-trtms-aceloxy-\lA-methyl-D-homo- 
androstane, m.p. 128—129°, hydrolysed to the alcohol, 
m.p. 161— 163°. (II) is oxidised by Al(OBur )3 in 
boiling COMe2-C GH 8 to A4: v -YJa.-methyl-D-liomo- 
androstadmn-'i-ont, m.p. 156—158°, reduced (H2, 
P t0 2, AcOH) to \7&-methyl-~D-homoandrostan-Z-one, 
m.p. 181— 182°, and thence to 17n-methyl-D-homo- 
androstane, m.p. 107— 109°, [aft 2°± 2° in dioxan. 
All m.p. are corr. (vac.). H. W.

Sterols. XX. H om ogeneity of b essistero l 
and properties of its  double lin k in g s . S. K uwada  
and S. Y osiki (J. Pharm. Soc. Japan, 1939, 59, 282— 
284; cf. A., 1939, II , 431).—Bessisterol (I) fused 
with iJ-NPlnN'CgHj’CbCl gives an ester, m.p. 237-5—
239-5°. (I) affords a 3 : 5-dinitrobenzoate, two forms, 
m.p. 202-5—205-5° and 199-5—204-5°, hydrolysed by 
K O H -EtO H  to (I), m.p. 175°, [aft3 —13-5° (acetate, 
m.p. 185°; benzoate, m.p. 202°). Hydrogenation of
(I) gives bessistaenol, m.p. 113—115-5° (3 : 5-dinitro- 
benzoate, m.p. 206—209°; acetate, m.p. 115-5— 
117-5°). (I) is homogeneous. M.p. are corr.

A. T. P.
Sterols. XXI. Constitution of b essisterol.

S. K ttwada and S. Y osiki (J. Pharm. Soc. Japan, 
1940, 60, 25—27).—Bessisterol (I) is oxidised by 
Al(OPh)3 without change in the double linking to 
bessistenone (II), m.p. 180—181° (semicarbazonc, 
decomp. 279-5°; oxime, decomp. 257°), the absorp
tion spectrum of which in hexane has max. a t 240 
and 280—290 m^. Hydrogenation (P t0 2 in EtOAc)

of (II) gives bessistaenol (III), m.p. 113-5—115-5°. 
Reduction (Meerwein-Ponndorf) of (II) gives sub
stances (IV), m.p. 209—211-5°, and (V), m.p. 175°, 
both of which are pptd. by digitonin from EtOH.
(IV) is identical with the compound obtained by 
heating (I) with NaOEt in a sealed tube. (V) has 
the same composition, C29H 480,0-5H20 , as (I) but 
differs somewhat from it in absorption spectrum and 
[a ]; its 3 : 5-dinitrobenzoate and acetate are identical 
with those of (I). (I ll)  is oxidised by a modified 
Oppenauer method to  bessistaenone (VI), m.p. 116-5—
120-5° (oxime, m.p. 186°; semicarbazonc, dccomp.
245-5°), which re-forms (III) when catalytically 
reduced. Its  absorption curve has a max. a t 280 mu.. 
I t  appears th a t Me a t C(10) and OH a t C(3) in (I) have 
the same steric arrangement as in cholesterol. Spec
troscopic evidence negatives the presence of ap-un- 
saturated CO in (II) and (VI) and appears to indicate 
the existence of a simple CO. I f  the readily reduced 
double linking in (I) is not in the neighbourhood of 
OH it  m ust occupy a position quite different from 
th a t assumed previously in order to  avoid conjugation. 
All m.p. are corr. H. W.

Sterols. XIX. S terol from  Coix seeds. S. 
K unada  and S. Y osiki (J. Pharm. Soc. Japan, 1939, 
59, 203—204).—Extraction of the seeds of Coix 
lacryma-jobi, L. (var. Frumentacea, Makino), with 
E t20  removes a fa tty  oil which when hydrolysed 
gives a sterol fraction which cannot be purified by 
the customary methods. I t  is therefore converted 
into the 3 : 5-dinitrobenzoate, m.p. 215—216° (corr.), 
[a]“  —7-3° in CHC13, which is hydrolysed to a sterol 
(Ij, C29H 50O, m.p. 138-5° (corr.), [aft0 -1 9 -5 , the 
absorption spectrum of which shows max. a t 280 and 
287 infx. (I) gives an acetate, m.p. 125° (coit.), 
[aft0 —37-2° in CHC13, and a benzoate, m.p. 147— 
149° (corr.), [aft1 —14-7° in CHC13. (I) absorbs 
2 H 2 (P t0 2 in EtOAc) bu t the //..-derivative, m.p. 
140-5—142-5°, [aft2 +23-5° [which very obstinately 
retains 0-25H20 ; it does not give a colour with 
C(N02)4 in CHC13 or with A c,0 in conc. H 2S 04], only 
could be isolated. Evidence is afforded in favour of 
the view th a t (I) is very closely related to  [3-sitosterol 
and possibly contains a small proportion of a-sito- 
sterol. H. W.

S terols. XCVI. «i/oPregnanediols fro m tig o -  
genin. R . E. Ma rk er  and E. R ohrm ann  (J. Amer. 
Chem. Soc., 1940, 62, 898—900).—<fr-Tigogenin, m.p.
193—196° (prep, from tigogenin by Ac20  a t 195— 
200° and subsequent hydrolysis), and C r03-A c0H  at 
25—28° give A16:1’?-&\\opregnene-Z : 20-dione, m.p.
210— 212°, reduced by N a-E tO H  to «¡'Zoprcgnane- 
3(f3) : 20(a)-diol and by H 2- P t0 2 in AcOH a t 3 atm. 
to  aZZopregnane-3(P) : 20(p)-diol (I). </r-Tigogenin 
acetate and Cr03-A c0H  a t 28° give a product which 
is reduced (H2, P t0 2) AcOH) and then hydrolysed or 
oxidised (followed by hydrolysis) to  (I) or aZZopreg- 
nane-3([i)-ol-20-one, respectively. The p-configur- 
ation of the C(3)-OH is thus confirmed. R. S. C.

Lateral m etallation  of phenyl m ethyl sulphide.
H. Gilman  and F. J . W ebb  (J. Amer. Chem. Soc., 
1940, 62, 987—988).—PhSMe and LiBu“ in E t20  give 
after interaction with C02 35-2—43-5% of 
SPh-CH2-C02H, bu t PhOMe gives 32-4% of
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o.OMe-CGH 4-CO„H and 5-37% of CO(C6H 4-OMe-o)2. 
PhSE t gives o-SEt*C0H 4'C 02H. R. S. C.

E xperim ents on the synthesis of 1 : 2-dim ethyl- 
ci/clohexylacetic acid. E. C. Copp and J . L. Simon- 
sen  (J.C.S., 1940, 415—418; cf. A., 1939, II , 117).— 
2 : 3-.Dimethylc?/cZohexanone (improved prep.) and 
NaNH2-C GH 6 (in N2), then CH2Br-C02Et, afford E t
6-keto-l : 2- and Et 2-keto-Z : 4-dimethylcyclohexyl- 
acetate, b.p. 144°/16 mm., separated by condensing 
the former with E t2C20 4 in E tO H -N aO E t a t 0°; the 
resultant product, b.p. 160— 180°/16 mm., and 10% 
aq. H 2S 04 give keto-acids which afford an a-, m.p. 
197— 198°, and ^¡-semicarbazone, decomp. 192° (softens 
a t 187°), hydrolysed (dil. H 2S 04) to  ct-6-keto-l : 2-di- 
methylcyclohexylacelic acid, m.p. 107°, and a gum, 
respectively. 2-Methylcycjphexanone, NaN H 2- E t20  
(in N2), and CH2Br-C02E t afford a product, b.p. 130— 
145°/16 nun., converted by E t2C20 4 into Et (i-keto-5- 
carbethoxy-2-methylcyc\ohexylacetate, b.p. 170—190°/ 
20 mm., which is hydrolysed by 10% aq. H 2S 04 to
2-keto-l-methylcyc\ohexylacetic acid, m.p. 77—78° 
(semicarbazone, decomp. 182°). I ts  E t ester (I), b.p. 
142°/19 mm., H C 02C5H n -iso, and N a in E t20  give 
the hydroxymethylene derivative (semicarbazone, m.p. 
151°). (I) and MeMgl afford an oil, hydrolysed by
KOH-MeOH to  the lactone, m.p. 73°, of 6-hydroxy- 
1 : 2-dimethylciyctohexylacctic acid, which is con
verted by Zn-H g in HC1 into one of the theoretically 
possible forms of dl-1 : 2-dimcthylcyclohexylacetic acid
(II), b.p. 153°/16 m m .; its p-phenylphenacyl ester
(III), m.p. 61—62°, on adm ixture with the ¿-ester
(IV) from hydroxyeremophilone benzoate or with
(V) (below) has m.p. 62—64°. (II) is resolved partly  
through the cinchonidine salt, m.p. 141— 142°, 
Wo-igi —95° hr CHC13, into the Z-acid [p-phenylphenacyl 
ester (V), m.p. 65—67°, [a]54G1 —6° in EtOAc]; the 
la tter mixed with (IV) in E t20  affords a product, m.p.
62—63° [unchanged hy  (III)]. Acidification of the 
solution from the cinchonidine salt gives the ¿-acid 
(y-phenylphenacyl ester, m.p. 62—65°, [a]54G1 - f 8° in 
EtOAc). In  eremophilone and hydroxyeremophilone, 
the Me groups occupy the 1 : 10-positions; the ketones 
are not isoprene derivatives. A. T. P.

R esolution  of dt-A2-cyeiogeranic acid. D. J.
B en n e tt , G. R . R amage, and J . L. Sim onsen  (J.C.S., 
1940, 418—419).—¿Z-A2-a/cZoGeranic acid is resolved 
by  the half-mol. method. The cinchonine salt, m.p. 
204—206° (sinters a t  183°), [a]MG1 -15 -4° in CHC13, 
gives the 1 -acid, m.p. 104°, [ i J ^ j  —395-7° in E tO H ; 
the acid, [a]54GJ +200° in EtOH, from the more sol. 
salt is converted into the cinchonidine salt, m.p. 157— 
158°, [«luei +81-1° in CHClg, and thence into the 
d -acid, m.p. 104°, [a]54G1 +395-7° in EtO H . Neither 
acid is identical with the acid, C10I I 160 o, m.p. 83° (cf. 
A., 1939, II , 514). " A. T. P.

Steric ser ies. XXIII. Configuration of the 
tertiary  carbon atom . III. K. F rettdenberg , 
H . M e isen h eim er , J. T. L an e , and E. P lankenhorn  
(Annalen, 1940, 543, 162— 171; cf. A., 1933, 502; 
1934, 757).—In  order to  determine the mesoid or
racemoid character of a compound, OH-CHR-CHR'X, 
containing 2 asymmetric centres (configuration of

H  H

* known, th a t of f unknown), i t  is necessary th a t 
R  and R ' should be joined in  a ring and th a t the 
cis or trans relationship of OH and X  be known. 
Subsequent destruction of centre * (e.g., CH-OH -> 

CH2) allows the configuration of 
centre f to be determined. These 
principles are applied to dihydro- 
shikimic acid (A) (configuration of 
C(3> as in glucodesonic acid) (cf. 
Eischer et al., A., 1937, II , 382), 
which is cleaved between C(4) and 
C(5) (after protection of C(3)-OH as

H  I? | H
\ / J H  I l \ |m u  ny j

c o 2hHO
H  H

(A.)
C(3)-OMe), leading to
C 02Me-CH(0Me)-CH2-CH(C02Me)-CH2-C02Me (B). 
This is converted by fuming H I a t 180° into (probably) 
non-homogeneous d( + ) - p-carboxyadipic acid, m.p. 
~ 1 16°, [a]“  + 12-6° (max.) in COMe2 (crystallisation 
from EtOAc gives some ¿Z-acid, m.p. 122— 123°). 
4 : 5-isoPropylideneshikimic acid (I), Mel, and Ag20  
in COMe2 afford Me H-melhyl-i: 5-isopropylidene- 
shikimate, b.p. 108—112°/0-4 mm., [a]i? —51-5° in 
EtOH , hydrolysed [30% AcOH at 100° (bath) followed 
by aq. Ba(OH)2 a t 50°] to  3-methylshikimic acid, m.p.
122— 123°, [ajjj —190° in H 20 , which is reduced 
(H2, Pd, H 20) to Z-methyldihydroshikimic acid (II), 
m.p. 124-5°, [a]“  - 2 2 °  in H 20  (Me ester, [a]?? -1 2 °  
in EtOH). H I (d 1-7) a t 50—55° converts (II) into 
(A),  whilst oxidation [Pb(OAc)4-AcOH followed by 
aq. K 2C03-K M n04] gives (3-carboxy-S-methoxyadipic 
acid [ilie3 ester ( =  B),  b.p. 116° (bath)/0-l mm., 
[a]“  +51-2° in COMe2; triamide, m.p. 186°, [a]“  
+33-5° in H 20]. Fission of (II) with Pb(OAc)4, 
conversion of the resultant dialdehyde into the di- 
oxime, and dehydration to  the dinitrile also affords, 
less well, a route to  (B). Hydrolysis [aq. Ba(OH),] of 
E t  ap-dicyanobutane-S-carboxylate (Leuchs et al., 
A., 1909, i, 361) affords ¿Z-(3-carboxyadipic acid, 
resolved by brucine into the 1-, m.p. 105— 107°, [a]|? 
— 15-5°, and ¿-acid, [a]D +15-5° in COMe, (cf. above).

H. B.
A little  know n reaction for benzoic acid. N. 

Schoorl (Pharm. Weekblad, 1940, 77, 425—427; 
cf. Guerbet, A., 1920, ii, 517).—The sample is evapor
ated  to  dryness--with HNOs ^  1-50), the residue 
dissolved in NaOH and reduced with 10% SnCl2 and 
4n-HC1. Sn is pptd. from the cold acid solution with 
Al, N aN 02 is added, and the diazotised m- 
N H 2,CgH4*C02H coupled with !3-C10H 7-OH in aq. 
NH3. The red azo-dye is also obtained from cinnamic 
acid; 0- and p-0H -CGH 4-C02H interfere. The re
action is sensitive to  0-1 mg. of BzOH. S. C.

R eactivity of atom s and groups in organic  
com pounds. XX. E ffect of substituents on the  
relative reactiv ities of the hydroxyl group in  
derivatives of benzoic acid. J . F. N o r r i s  and 
A. E. B earse (J. Amer. Chem. Soc., 1040, 62, 953— 
956; cf. A., 1939, II , 369).—The ra te of formation of 
chlorides from BzO H  and its derivatives with S0C12 
shows th a t reactivity of the OH is inversely related to 
the reactivity of the acidic H . Thus the increasing 
activation by substitution is 2 : 6-(OMe)2 >  jj-OMe >  
. 2 : 4 :  6-Me3 > 2 : 4 :  6-E t3 >  o-OMe >  p- >  m- >  0- 
Me >  H  >  o- >  to-Cl >  2 : 6-Cl2 >  2-chloro-6-nitro >
0- >  m -N 02. iNTAr-Dimethylci/ciohcxylamine and
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C5H 5N catalyse the reaction, particularly with o- 
substituted derivatives. R. S. C.

A lkanolam ines. VIII. Reaction of ethanol- 
am ines w ith  p-nitrobenzoic acid. M. Meltsn er , 
D. Gr e e n fie l d , and H. R osenzw eig  (J. Amer. 
Chem. Soc., 1940, 62, 991—992).—Mono- (I), di- (II), 
or tri-ethanolamine (1 mol.) with i)-N 02-C6H 4-C02H
(III) (1 mol.) a t 100° gives the salts, m.p. 168°, 138°, 
and 116°, respectively. 1 mol. each of (I) and (HI) 
under reflux give some £>-NH2-C6H 4-C02H  (IV) and 
di(cthanolaminc) 'p-azoxybcnzoate, m.p. 130°. (II) (4 
mols.) and (III) (1 mol.) a t 180° give (IV). R . S. C.

Ferrisalicylic com plexes. G. I llari (Annah 
Chim. Appl., 1940, 30, 65—72).—Salicylic acid with 
FeCl3 gives a violet-coloured complex, 
C6H 4(0*FeCl2),C02H, and, in presence of N aH C03, a 
violet-coloured complex C6H 4[0-Fe(0H )2]-C02H ; the 
structures of these complexes are discussed (cf. A., 
1931, 1022). In  presence of O-OIn-HCI, a more 
intensely coloured complex, CGH 4(0 ,FeCl2),C02FeCl2, 
is formed. F. O. H.

4 : 5-D im ethylacetylsalicylic acid. L. B ir - 
kofer  (Z. physiol. Chem., 1939, 261, 87—92).— 
1 : 2 :  4-CGH 3Me2'ONa and C02 a t 170°/35 atm. give 
4 : 5-dimethylsalicylic acid, m.p. 200° [Ac derivative 
(I), m.p. 122° or 112°; N a  salt; Me, m.p. 33° (Ac 
derivative, m.p. 74—75°), and Ph  ester, m.p. 85°]. 
(I) is extremely analgesic (rabbits, monkeys, humans), 
as bactericidal as aspirin, and less toxic orally (rabbits) 
and no more toxic intravenously (mice). R . S. C.

Chloralam ides. Reaction of phosphorus 
pentachloride on choral-chlorosalicylam ides and 
their m ethyl ethers, and the reactivity of the 
chlorine atom . N. W. H irw e and K. N. R ana  
(J. Indian Chem. Soc., 1939,16, 677—680).—2 : 5 : 1- 
OMe-C6H 3Cl-CO-NH-CH(OH)-CCl3 (I) and PC15 give
a.-chlorochloral-i5-cJdoro-2-methoxybenzamide, m.p. 144— 
145°, which with H20  regenerates (I) and with the 
appropriate reagent gives a-methoxy-, a-ethoxy-, 
m.p. 137— 138°, ct-anilino-, m.p. 152— 153°, o-, m.p. 
148—149°, m-, m.p. 153—154°, and p -toluidino-, m.p. 
169—170°, a -phenoxy-, m.p. 194r—195°, and a- 
benzoyloxy-chloral-a-chloro-2-methoxybenzamide, m.p. 
133—135°. a-Chloro-, m.p. 89—91°, a-methoxy-, a- 
anilino-, m.p. 147— 148°, aL-phenoxy-, m.p. 125— 126°,
o-, m.p. 153—154°, m-, m.p. 146—147°, and p- 
toluidino - chloral - 3 : 5 -  dichloro - 2 -methoxybenzamiae, 
m.p. 145— 146°, are similarly prepared. F. R . S.

M etalation of alcohols and am ines. H. Gil 
man, G. E. B row n , F. J . W e b b , and S. M. Sfatz (J. 
Amer. Chem. Soc., 1940, 62, 977—979).—CH2PlrO H  
and LiBu° (~2 mols.) in E t20  give after reaction with 
C 02 8-7% of phthalide +  0-C02H-C6H 4*CH2-0H. 
CH.jPh-OMe gives similarly 0-C02H-CGH 4-CH2"0Me. 
C H PlvO H  .gives 18-6% of a-phenylphthalide. 
CPh3-0H, best in presence of Cu-bronze, gives 4-85% 
of the lactone of triphenylcarbinol-2 : 2'-dicarboxylic 
acid. NH 2Ph gives 4-2% of o-NH2-Cr>H4-C02H  (I). 
N H Ph2 gives 10-9—14-7% of o-NHPh-CGH 4*C02H. 
NHPhBu“ gives 2% of N-n-biUylanthranilic acid, 
m.p. 80—81°, also obtained from (I) by BuaB r-K 2C03. 
N Ph3 gives (Cu-bronze) mixed acids. ‘Piperidine gives 
an oil. . R . S. C.

S ynthesis of grow th-inhibitory polycyclic 
com pounds. II. G. M. B adger  and J .  W. Cook 
(J.C.S., 1940, 409—412; cf. A., 1939, II , 315).— 1 : 2- 
Benzanthracene and Br-CS2 yield the 10-.Br- (I), 
m.p. 147-5—148-5° (picrate, m.p. 155-5— 156-5°), 
converted by Cu2(CN)2 in CH2Ph-CN a t 190—200° 
followed by hot aq. HC1, into the 10-CN-derivative, 
m.p. 187-5—188-5° (corr.) (cf. Fieser et al., A ., 1938, 
II , 493); the la tter does not react with MeMgl and is 
not reduced by H 2- P t  or Zn-H g in HCl-AcOH. I t  
is hydrolysed by KOH-MeOH, but not by H ,S 0 4-  
AcOH, to  1 : 2-bcnz-lQ-anthramide, m.p. 218—220°, 
Mg 1 : 2-benz-10-anthranyl bromide [from (I), E tB r, 
and Mg in E t20 -C 6H G] and (CH2)20  give 10-fi- 
hydroxyethyl-1 : 2-benzanthracene, m.p. 181-5— 182-5°. 
1 : 2-Benz-10-anthraldehyde (II) and ice-cold K M n04-  
COMe2 yield 1 : 2-benz-10-anthroic acid (cf. Dansi, 
A., 1937, II , 285). 1 : 2-Benzanthracene, COChCO.,Et, 
and A1C13 in P hN 02 a t  0°, then a t room temp., give 
1 : 2-benzanthranyl-10-glyoxylic acid, m.p. 175—176-5° 
(decomp.), reduced by N a-H g in dil. NaOH to a- 
hydroxy-1 : 2-benzanthranyl-ld-acetic acid, m.p. 187— 
191°, or by red P  and H I (d 1-7) in AcOH to 1 : 2- 
benzanthranyl-10-acetic acid (III), m.p. 270—274° 
(previous sintering). 10-Chloromethyl-l : 2-benz
anthracene and KCN-aq. COMe2 or Cu2(CN)2-  
CH2Ph'CN a t 180—190° followed by C6H 6-conc. HC1 
afford Y§-cyanomethyl-\ : 2-benzanthracene, m.p. 177— 
178°, hydrolysed by 15% K O H -E tO H  to (III). (II) 
and CH2N2 inM eO H -EtaO give (?) 1 : 2-benzantliranyl- 
10-acetaldehyde, m.p. 146"—147° [s-C6H3(N 02)a complex, 
m.p. 149—150°; picrate, m.p. 138-5—139-5°], oxidised 
by Na2Cr20 7-A c0H  to 1 : 2-benzanthraquinone. 9- 
Methyl-1 : 2-benzanthracene (IV) and Br-CS2 afFord 
a 10-5r-dorivative, m.p. 122— 123°, converted by 
Cu2(CN)2 in CH2Ph-CJNT a t 190—200° into 10-cyano-9- 
methyl-i : 2-benzanthracene, m.p. 151-5—152°. 
HCO-NPhMe, (IV), and P0C13 in o-C6H 4C12 a t 100° 
(bath) yield 9-methyl-1 : 2-benz-10-anthraldehyde, m.p. 
111-5— 112-5°. 6-Methyl-l : 2-benzanthracene (V) 
and Br-CS2 afford the 10-i?r-derivative, m.p. 138— 
139° (oxidised by N a2Cr20 7-A c0H  to 6-methyl-1 :2- 
benzanthraquinone), converted into 10-cyano-6-rnethyl- 
1 : 2-benzanthracene, m.p. 203-5—204-5°. (V) and
paraformaldehyde in  HCl-AcOH a t 60° give a CH2C1 
compound, converted by KOAc-AcOH into 6 - methyl - 
10 - acetoxymethyl - 1 : 2 - benzanthracene, m.p. 168-5— 
169-5°, and thence by aq. EtO H -N aO H  into the 
10-OH'CH2 compound, decomp. 220—230° (previous 
sintering). Tests [by A. I I addow] show th a t of the
10-substituted benzanthracenes examined, only 
1 : 2-benz-10-anthraldehyde and N a 1 : 2-benz-10- 
anthroate (H20-sol.) produce a characteristic inhibition 
of growth, of moderate in tensity ; a definite effect is 
also noted with 10-cyano- and 10-cyano-6-methyl- 
1 : 2-benzanthracene. Introduction of OH and C 02H  
groups is attended by marked loss of growth- 
inhibitory activity. Tests for carcinogenic activity 
are recorded. A. T. P.

O ptical study and synthesis of unsym m etrica l 
phthaleins and their derivatives. L. C. K in
(Ann. Chim., 1940, [xi], 13, 317—399).—A ttem pts to 
obtain m ethoxylated o-benzoylbenzoic acids by use 
of A1C13 under the customary conditions generally
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give poor yields of impure products owing to  elimin
ation of Me bu t good results are secured by the use 
of P hN 02 as solvent a t <5°. Thus are obtained
o-CeHiBz-COaH (Me ester has m.p. 52°); 2-p-
0Me-C6H4-C0-C6H 4-C02H  (I), m.p. 145°, of which 
only one Me ester, m.p. 82°, could bo isolated; o-4'- 
hydroxy-, m.p. 187— 188°, and o-4'-methoxy-2’-methyl- 
o'-isopropylbenzoylbenzoic acid, m.p. 155—156°; o- 
2 : 4-, m.p. 164°, and o-3 : 4-dimethoxybenzoyl- 
benzoic acid, m.p. 234°. By condensation of the 
requisite acid chloride with the necessary phenol or 
phenolic ether the following are obtained : a-phenyl- 
a-jo-anisylphthalidc, m.p. 115°, also obtained with 
23-OMe,CGH4,CO,C6H4Bz) m.p. 134° (diazine, m.p. 
161°), from (I) and MgPhBr; a-phenyl-a-^-hydroxy- 
phenylphthalide, m.p. 171°; lactonic Me, m.p. 128°, 
and Me2, m.p. 103°, ether of phenolphthalein; 
lactonic Jfe2 ether, m.p. 122°, of phenolthymol- 
ph thalein ; a.-'p-hydroxyphenyl-a.-i1-methoxy-21-methyl- 
b'-isopropylphenylphthalide, m.p. 195—200° after 
softening a t 160°; lactonic Me,, ether, m.p. 177°, of 
thym olphthalein; phenolresorcinolphthalein Mes ether, 
m.p. 230°; phenolpyrocalecholphthalein Me3 ether, m.p. 
98°; phenolquinolphthalein Me3 ether, m.p. 176°; 
thymolpyrocatecholphthalein Me3 ether, m.p. 158°; 
thymolresorcinolphthalein Me^ ether, m.p. 168°; phenyl- 
pyrocatechol-, new m.p. 170—171°, phenylquinol-, 
m.p. 248°, mcthylthymolpyrocatechol-, m.p. 230°, 
methylthymolresorcinol-, m.p. 210—211°, phenolthymol-, 
m.p. 276°, phenolresorcinol-, m.p. 205°, phenolpyro- 
catechol- (triacetate, m.p. 148°), phenolquinol-, m.p.
240—245° (decomp.) after softening a t 220°, thymol- 
pyrocatechol-, m.p. 284°, and thymolresorcinol-, m.p. 
284—285°, -phthalein. Reduction of the requisite 
phthalein with Zn dust and NaOH leads to  the 
following -phthalins : phenylpyrocatechol-, m.p. 159° ; 
phenolthy mol-, m.p. 209°; phenolresorcinol-, m.p.
288—290°. 1 : 4-Di-^-hydroxybenzoylbenzene has
m.p. 225°. Spectroscopic evidence proves th a t  0- 
aroylbenzoic acids in  solution are ketones and not 
OH-lactones. Phenolphthalein is no t diketonic but 
quinonoid in alkaline solution. The intense color
ation of the phthaleins is developed only if  they 
contain a t  least two phenolic OH which m ay be 
present in the same aromatic nucleus. All the 
phthaleins contain the no. of active H  required by 
their customary formulae and Oddo’s modifications 
are unnecessary. The stability of the different 
possible forms of the phthaleins varies with solvent, 
tem p., pn, and the structure of the rest of the mol. 
The presence of two phenolic OH attached to  the 
same aromatic nucleus causes a more or less ready 
scission of the mol. in alkaline solution and the 
dihydric phenol is invariably liberated. The intro
duction of phenolic OH into the mol. of a phthalein 
has a profound influence on the colour in alkaline 
solution, and the position of OH relative to  the 
other chromphores is also im portant. When the 
quinonoid grouping can be developed in two nuclei 
of a phthalein mol., a mixture of isomerides always 
appears to  result. H. W.

A ddition com pounds of phthaleins and m eta l
lic  sa lts . G. Saohs and L. R y ffe l -Neum ann  (J. 
Amer. Chem. Soc., 1940, 62, 993—994).—The follow

L. W. B tttz, A. 
0-C 0N

Z Z c o > °
( i . )

ing additive compounds are prepared : phenolphthal
ein, SnCl4, + P h N 0 2, m.p. 78—79°, -fPhOMe, or 
+ P I1CN ; phenolphthalein Me2 ether (A) gives 
.4,SnCl4, m.p. 128°, 2.4,SnCl4, and ^,SbC l5; 3 : 6 -  
dimethylfluoran (X) gives X,SnCl4, X,SnCl4,PhOMe, 
2X,3SnCl4,2PhOMe, m.p. 139° (decomp.), X,SbCl5, 
m.p. 203°, and X,SbCl5,HCl,AcOH, m.p. 203°; 
2fluorescein,SnCl4 ; fluorescein Me2 ether,SnCl4.

R. S. C.
Preparation of aurintricarboxylic acid. D. A.

H oladay (J. Amer. Chem. Soc., 1940, 62, 989).— 
Prep, of the  acid (97% pure) from 
CH2[CeH 3(0H)-C02H]2, 0-0 H-C6H4-C0 oH, and
N aN 02-H 2S04 is improved. “R. S. C.

T otal syn th esis of a non-benzenoid steroid.
M. Ga ddis, E . W. J . B u tz , and 

R. E . D avis (J. Amer. Chem. Soc., 
1940, 62, 995—996).—a-A 1-cyclo- 
Hexenyl - [3 - A1 - q/ctopentenyl - 
acetylene and (!CH'C0)20  (1 mol.) 
a t 130° give A8aiy-°-steradiene- 
6 : 7 : 11 : 12-tetracarboxylic dian
hydride (I), m.p. 249—251° (corr. ; 
decomp.), converted by Pd-C  
in low yield into 1 :2-cyclopenteno- 

phenanthrene, m.p. 132— 133° (corr.). R. S. C.
B ile acids. LV II. M. Sch en ck  (Z. physiol. 

Chem., 1939, 261, 273—277).—The keto-oximino- 
hydroxamic acid, C24H 3G0 8N2 (cf. A., 1935, 213), and 
KM n04 give cilianic ( 1 by way of bilianic) acid and 
~0-3 equiv. of (N2 +  N20). R. S. C.

Saponins and sterols. XV. Dry d istillation  
of urso lic  acid w ith  selen ium , and its  constitu 
tion . K. E u jii  and S. Oostnvn (J. Pharm . Soc. 
Japan, 1939, 59, 264—268).—Ursolic acid (I) with

Se a t 330—350°/36 hr. gives 
sapotalene, 1 : 2 : 3 : 4-
CGH 2Me4, 2 : 7-C10H 6Me2, 
1 : 2 : 5 : 6-C10H 4Me4, and 
1 :5  :6  : 2-C10H4Me3-OH (cf. 
Drake et al., A ., 1936,1386 ; 
Ruzicka et al., A., 1937, II, 
202). The appended struc
ture for (I) (R or R ' =  
C02H  or Me) indicates a 
skeleton structure similar to 

th a t of oleanolic acid. (I) and ZnCl2-AcOH give 
ursylenic acid, m.p. 265° (corr.). A. T. P.

Saponins. XV. C onstitution of n itro-com - 
pounds of the oleanolic acid ser ies. I. S. 
K uwada and K . Takeda  (J. Pharm . Soc. Japan, 
1939, 59, 294—298).—Me3 nitro-oleanoltricarboxylate 
(A., 1940, II , 89) (structure modified) with Zn-AcOH

C 02M e - C M e ,/ \  Mex / Me
2 R -

C02Me

(II.)

a t 100° yields the Me2 ester lactone [(I) ;
R = CH2,C 02Me], m.p. 229—232°, [a]!4 +98-5°, which
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with boiling 10% MeOH-KOH gives a mixture of a 
diketolactone Me ester (II), decomp. 315—318°, [a]» 
—37-7° (monoxime, decomp. 266—266-5°), and a 
diketo-monocarboxylic acid (III), decomp. 359—361°,

Ml? +73-4°. Thenitro- 
ketonic ester (loc. cit.) 
(structure modified) is 
converted by Zn-AcOH 
into a diketo-lacbne [as 
(II), CO,Me =  H], de
comp. 306—308°, [a]“  
+209-5° (monoxime, de-

M e/\M e comP-298—300°), whichiv ie/M Y ie w if.h  K 0 H _ M e 0 H  a f .

fords (III). Me3 nitro-oleanintricarboxylate (loc. cit.) 
with boiling Zn-AcOH yields the Me2 ester lactone, 
[(I); R  =  COaMe], m.p. 237—240°, [a]’D8 +97-7°. 
M.p. etc. are eorr. J . D. R.

Aldehydic perfum es. IV. Synthesis of 
a-vanillylidene- and a-salicylidene-n-heptalde- 
hyde. S. I shikaw a  and T. Sa k u ra i (Sci. Rep. 
Tokyo Bunrika Daigaku, 1939, 3, 291—292).— 
Vanillin or o-OH-CGH 4-CHO with n-C(vH 13-CHO and 
NaOH in ~50%  EtO H  give a-vanillylidene- (21%), 
b.p. 119°/2 mm. [2 : 4-dinilro-phenylhydrazone, m.p. 
130-5° (corr.; block)], or a-salicylidene-«-lieptalde- 
hyde (36-7%), b.p. 124°/3-5 mm. [2 : 4-dinitrophenyl- 
hydrazone, m.p. 128-6° (eorr.; block)], respectively.

R. S. C.
T herm al decom position of gaseous benz- 

aldehyde.—See A., 1940, I, 259.
N itration of 1-naphthaldehyde. P. R u g g li and 

E. B u rck h a iu jt (Helv. Chim. Acta, 1940, 23, 441— 
445).— 1-C10H 7-CHO is converted by H N 0 3 (d 1-52) 
a t —15° mainly into (N 02)2-derivatives but by H N 03 
(d, 1-47) a t —5° to  0° into a mixture not separable 
from one another by crystallisation. I t  is therefore 
converted into the separable anils, m.p. 114—115° 
and 83—84°, of 8-nitro-l-naphthaldehyde, m.p. 123— 
124°, and 5 :  l-NO2-C10H G-CHO, m.p. 136—137°, 
respectively, which are oxidised to  8 : 1- and 5 : 1 -  
NOo'C10H g'COoH, m.p. 236—237°, respectively.

H. W.
N itration of 2-naphthol-l-aldehyde. P. R ug

gli and E. B urckhardt (Helv. Chim. Acta, 1940, 
23, 445—449).—2 : l-OH-C10H fi-CHO, m.p. 84° (prep, 
from £J-C10H 7-OH and HCO-NH2 described), is con
verted by H N 03 (d 1-47) a t —5° to  0° into G-nitro-2- 
naphthol-\-aldehyde, m.p. 239°, transformed by 
Mc2S04-K 0 H -M e0 H  into the Me ether (I), m.p. 
174°, preferably obtained by nitration of 2 : 1 -  
OMe-C10H 6-CHO. (I) is oxidised (KM n04-K 0 H ) to 
G-nitro-2-methoxy-\-naphthoic acid, m.p. 187—188°, 
decarboxvlated (Cu powder in quinoline a t 170°) to 
6 : 2-NO2-C10H 6*OMe. H. W.

D isubstituted  am inoacetones containing tw o  
d issim ilar  substituents. J . W . Magee [with 
H . R. H en ze] (J. Amer. Chem. Soc., 1940, 62, 910— 
912).—COMe-CH2Br (1 mol.) with N H R R ' (2 mols.) 
in E t20  or N H R R ' (1 mol.) and aq. Na2C03 gives 
(figures in parentheses are m.p. of the semicarbazones) 
iV-methyl-, b.p. 110-7°/3 mm. (158°), -ethyl-, b.p. 
123-5°/3 mm. (140°), and -benzyl-anilinoacetone, b.p. 
187-9°/4-5 mm. (141°), N -methyl-, b.p. 129-5°/16 mm.

(132°), -ethyl-, b.p. 113-8°/3 mm. (135°), -n-propyl-, 
b.p. 130°/6 mm. (125°), and -n-butyl-benzylamino- 
acetone, b.p. 147-5°/8 mm. (113°), N-o-, b.p. 137-3°/ 
10 mm. (134°), and -p-methylbenzylmethylaminoacetone, 
b.p. 132-3°/9 mm. (133°), and -cycZoliexylmethyl- 
aminoacetone, b.p. 93-2°/4 mm. (171°). N-cyclo- 
Hexylmethylamine is prepared by hydrogenating 
(Raney Ni) NHPhMe a t 200°/233 atm. NHR-CH2Ar 
are prepared by heating ArCHO and N H 2R a t 100°, 
removing the H 20  formed, and hydrogenating the 
residue at 75°/133 atm . Temp, are corr. n, d, and 
parachors are recorded. R. S. C.

Condensation of m ethylzingerone. T. K oba- 
y ashi and T. I w asaki (Sci. Rep. Tohoku, 1940, 28, 
297—303).—Methylzingerone (¡3-3 : 4-dimethoxy-
phenylethyl Me ketone) (cf. Nomura, A., 1917, i, 570) 
and HC1 in AeOH or E tO H  a t room tem p./5 days 
give 1 : 3 :  5-in-((3-3' : 4'-dimethoxyphenylethyl)benzene, 
m.p. 144— 145°, oxidised by aq. K M n04 a t 100° (bath) 
to 1 : 3 : 5-C6H 3(CO„H)3 and 3 : 4 : 1 -  
(0Me)2C6H 3-C02H. “ A. T. P.

H e x a h y d ro a c e to m e s ity le n e . E. P. K o h l e r , 
T. L. J acobs, and H. M. Sonnichsen  (J. Amer. 
Chem. Soc., 1940, 62, 785—793).—The CO of liexa- 
hydroacotomesitylene is slightly less hindered than 
th a t of acetomesitylene. Hydrogenation [Raney 
Ni, activated by (NH4)2PtC lG; 250°/240 a tm .; H 20] 
of Na mesitylenecarboxylate gives mixed hexahydro- 
mesitylenecarboxylic (2 : 4 : 6-trimethylci/cZohexane-1 - 
carboxylic) acids, yielding an amide (I), m.p. 230°, 
and a mixed amide (II), m.p. 167°, containing (I). 
N aN 02-A c0H  and (I) give an acid, m.p. 86—87°; (II) 
gives a small amount of an acid (? impure), m.p. 
114—117° (sinters a t 100°). MgMeCl converts (I) 
into 2 : 4 :  G-trinieihylhexahydrobcnzonitrile, b.p. 66— 
71°/3 mm. 2 : 4 :  6-TrimcthylcycZohexane-l-carboxyl 
chloride (III) (prep, by S0C12) and boiling MeOH give 
the Me ester, b.p. 90—96°/14 mm., winch with 
MgMeCl gives a small am ount of 1 : 3 : 5-trimethyl-2- 
isoprop>enylc.yc\ohexane (IV), b.p. 70-8—71-2°/10 mm. 
MgMeCl and (III) in E t20 -C GH G give hexahydroaceb- 
mesitylene (V) (70%), b.p. 86—87°/9 mm. (obtained 
also in 55% yield by ZnMeCl), hexahydromesilyldi- 
methylcarbinol (VI) (16%), m.p. 67—69°, b.p. 106°/ 
10 mm., and (IV) (5-5%). (V) reacts only slowly
with MgRHal. MgMel and (VI) give 1-12 mols. of 
CH4. PhNCO dehydrates (VI), yielding CO(NHPh)„; 
AcCl, Ac20 , or NaOBr gives (IV). W ith HCl-EtOH, 
(VI) gives an unstable chloride, b.p. 94-6—97-l°/9 
mm. 0 3 yields CH20  from (IV), bu t no (V) could be 
isolated. Br and (IV) in CC14 afford a product, which 
soon gives H B r and inter alia 1 : 3 :  5-trimethyl-2-$- 
bromo-a.-methylvinylcyc\ohexane, m.p. 41— 42°. 
2 : 4 : 6 :  l-C 6H 2Me3*COCl and MgMeCl give 90% of 
acetomesitylene and >1—2% of the alcohol. N a- 
CMeoEt-OH reduces (V) to  hexahydromesitylmethyl- 
carbinol, b.p. 94—99-5°/8 mm. (pliemylurethane, m.p. 
132— 134°). NaOBr and (V) give slowiy dibromo- 
acetohexahydromesitylene, m.p. 63—65°, and only a 
trace of acid. Condensation of (V) with aldehydes is 
difficult, but by use of N aN H 2-C BH G the GHPh’. 
derivative (VII), m.p. <0°, b.p. 148°/0-5 mm., is 
obtained; this gives a dibromide, m.p. 211—212° 
(slight decomp.), which with hot KOH-MeOH gives

M e\/M e
o:,

7 X / ^ e
/C 0 2h

(III.)
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90% of a.y-di/ieto-y-hezahydromesityl-a-phenylpropanc, 
m.p. 197— 199°. Hydrogenation (P t0 2) of (VII) 
gives $-phenylpropiohexahydromesitylene, b.p. 180— 
182°/8 mm. MgPhBr converts (VII) into p|l-di- 
phenylpropiohexahydromesitylene, m.p. 78—80°, which 
gives enol peroxides, m.p. 86—87° (VIII) (main pro
duct) and 119— 121°. Hydrogenation (P t0 2) of
(VIII) gives a substance, CalH30O„, m.p. 86—87°, and 
therm al decomp, gives mainly a hydrocarbon, m.p.
200—205°. R. S. C.

Carbon sub oxide in  the Friedel-C rafts reaction.
I . J . H. B illm an , G. E. T r i i t ,  and R. V. Cash (J. 
Amer. Chem. Soc., 1940, 62, 770—771).—C30 2 (prwp. 
described), CGH G, and A1C13 a t ~ 4° and then a t the 
b.p. give a little COPliMe (formed by way of 
C0 P h• CH„• C0 2H ) and much polymeric C30 2.

R. S. C.
C hlorom ethylation of aryl ketones. R. C.

Fuson  and C. II. M cK eever (J. Amer. Chem. Soc., 
1940, 62, 784— 785).—The appropriate ketone, para
formaldehyde, and conc. HC1 a t 25—85° give 2 :4- 
dimethyl-5-, m.p. 68-5—69°, and 2 : 4 :  &-triethyl-‘d- 
chloromethylace.tophe.none, m.p. 57—58°, 3-chloro-
methyl-aceto-, m.p. 74-5—75-5°, -propio-, m.p. 75—76°, 
-isobutyro-, b.p. 140°/2 mm., -pivalyl-, m.p. 54—55°, 
and -benzoyl-, m.p. 90—91°, -mesitylene, and Z-chloro- 
methylacetoi&odurene, m.p. 88-5—90°. Pivalylmesityl- 
ene has b.p. 97—97-5°/2-5 mm. R. S. C.

C -A lk y lre so rc in o ls . IV. N u c le a r  m e th y l-  
a t io n  of 4 -a c y lre s o rc in o ls . H. A. Shah  and R. C. 
Shah  (J. Indian Chem. Soc., 1940, 17, 32—36; cf. 
A., 1939, II , 373).—Respropiophenone, Mel, and 
M eOH-KOH afford 2-hydroxy-4-methoxy-Z-methyl- 
propiophenone (I), m.p. 78—79°, dem ethylated by 
A1C13 a t 135— 140° or Ac20 -H I  [d 1-7) a t 130— 140° 
to  2 : 4-dihydroxy-3-methylpropiophenone, m.p. 128— 
130°, also obtained from 2 : 1 : 3-C6H 3Me(OH)2 (II) 
and EtCN (Hoesch). (I) and Ac20-N a0A c a t 175— 
185° afford l-methoxy-2 : 3 : 8-trimethylchromone 
(+ H 20), m.p. 69—70°, hydrolysed by boiling 5% aq. 
NaOH to (I) and 2 : 3 : 4 : l-0H*C6H 2Me(0Me)-C02H. 
Resbutyrophenone similarly gives ‘l-hydroxy-4- 
methoxy-Z-methylbutyrophcnone (III), m.p. 82—84°, 
and thence the 2 : 4 -(0 //)2-coinpound, m.p. 155—157° 
[also from (II) and PrCN], and 7-methoxy-2 : 8- 
dim,ethyl-3-ethylchromone, m.p. 43—45°, hydrolysed 
to  (III) and 2 : 4 : 3 : l-(0M e)2CGHoMe-C02H. 2 : 4- 
Dihydroxyphenyl benzyl ketone affords 2-hydroxy-4- 
methoxy-3-methylphenyl benzyl ketone, m.p. 110— 111°, 
and thence the 2 : 4-(0H)2-compound, m.p. 157— 
159° [also from (II) and CH2Ph*CN], and 7-methoxy- 
2 : 8-dimethylisoflavone, m.p. 140— 142°. 2 : 4-Di-
liydroxybenzophenone and M el-M eOH-KOH give 2- 
hydroxy-4-methoxy-3-methylbenzophenone, m.p. 125° 
(cf. Jones et al., A., 1932, 852), which affords the 2 : 4- 
(OH)2-compound and 7-methoxy-4-phenyl-8-methyl- 
coumarin, m.p. 94—95°. A. T. P.

Structure and syn th esis of bseckeol. G. R.
R am age and W. J . I. Stowe (J.C.S., 1940, 425— 
426; cf. A., 1939, II, 110).— 1 : 2 : 4 : 6-CGH 2Me(OH)3 
and Pr^CN with ZnCl2-H C l-E t20  a t room temp, 
give 2 : 4 :  (i-trihydroxy-3-methylisobutyrophenone, m.p. 
160—161° (+ H 20) or 161— 162° (anhyd.), converted

by CH2N2- E t20  into its 4 : 6- Afe2 ether, m.p. 102̂ —103° 
(acetate, m.p. 73°), identical with bæckeol.

A. T. P.
A cétylation of a-brom o-ketones and th eir  

derivatives. R. P. B arnes and V. J . T ttlane (J. 
Amer. Chem. Soc., 1940, 62, 894—896).—Fused 
KO Ac in boiling Ac20  is a powerful acetylating agent. 
I t  converts CHPhBr-CO’COPh (I) or CHBrBz2 (II) 
into o.$-diacetoxy-v.-benzoyl-$-phenylethylene (III), m.p. 
133°, and CHPhBzBr (IV), benzoin or its acetate (V) 
into (;CPh*OAc)2 (VI). KOAc-AeOH has no effect on 
(I), (II), or (V), converts (IV) into (V), and hydrolyses
(III) to  CHBz2-OAc. In  cold, conc. H 2S 04, (III) gives 
the oily, unstable di-enol, OH-CPh:C(OH)-COPh, 
which in air yields CO(COPh)2. Boiling AcOH 
hydrolyses (VI) to (V) ; alkali or conc. H 2S 0 4 gives 
benzoin. Metathesis of Br for Ac precedes further 
acétylation. R. S. C.

E lim ination  of m ethyl from  o-m ethoxyaceto- 
phenone and action of potassium  hydrogen car
bonate on resacetophenone and its  derivatives.
K. O k a z a k i  (J. Pharm. Soc. Japan, 1939, 59, 190— 
193).—5 - Methoxy - 6 - acetyl - 2 - methylcoumarone -1 - 
carboxylic acid is converted by NH2P h,H I and N H 2Ph 
a t 95° into 5-hydroxy-6-acetyl-2-methylcoumarone, 
m.p. 112°. p-0H*C6H4-CH2-CN is aeetylated to p- 
acetoxyphenylacetonitrile, m.p. 49—50°, transformed 
(Fries) into 4-hydroxy-Z-acetylphenylacetonitrile (I), 
m.p. 106° (semicarbazone, m.p. 218—219°). This is 
converted by M eI-K 2C03 in boiling C0Me2 into the 
4-0Ikfe-compound,m.p. 85—86°, which is demethylated 
to  (I) by N H 2P h,H I and N H 2Ph a t 95°. 1 : 2 : 3 : 4- 
CGH 2Ac(OMe)3 is similarly converted into 2 : 1 : 3 : 4- 
OH-CGH 2Ac(OMe)2, m.p. S3°. 2 : 6 : 4 : 1- 
(0Me)2C6H 2Me*C02Me, A1C13, and AcCl yield Me 3- 
hydroxy-5-di7nethoxy-2-acetyl-T[)-toluate, m.p. 123°, 
m ethylated to  the 3 :.5-(0!fe)2-compound (II), m.p. 
92° (semicarbazone, decomp. 215°). p-Orcinol and 
MeCN afford 3 : ti-dimethylresaccdophenone, m.p. 153°, 
m ethylated to  the Me2 ether (III), b.p. 115— 118°/3 
mm. (semicarbazone, decomp. 206-5°). (II) and (HI) 
give only traces of phenolic compounds when treated  
with N H 2P h,H I and NH2Ph. The Fries transform 
ation of orcinol diacetate leads to  2 : 6-diacetylorcinol, 
m.p. 97° (semicarbazone, decomp. 215°), with a  minor 
quantity  of ¿soorcacetophenone, both of which are 
converted by K H C 03 in a sealed tube a t 180—190° 
into p-orsellinic acid. Under similar conditions 
resacetophenone is converted into &-hydroxy-Q-methyl- 
fluorone, decomp. 238° (oariwiwo-compound, m.p. 
200°), converted by NaOAc and boiling Ac20  into 
3 : 6-diacetoxyxanthone, m.p. 205°. H. W.

S tereochem istry  of m onocyclic r in gs. I. 
Inter conversion of m ethylcyciohexane into  
m ethylci/c/oheptane rin g  and syn th esis of 
4-m ethylcycioheptanone. M. Qu d ra t-i -K htjda 
and S. K. Ghosh (J. Indian Chem. Soc., 1940, 17, 
19—31).—4-Methylcî/cfohexanone (I) and aq. 
NaHSOj-SOo yield the H  sulphite compound, con
verted by aq. KCN a t 0° into l-cyano-^-methylcyclo- 
hexanol (II), b.p. 65—68°/5 mm., also prepared, but 
less pure, from (I) and liquid HCN (+N PhM e2). (II) 
and S0C12 in C5H 5N, but better in dry C6H 6, afford
l-cyano-i-methyl-^-cycloh&xene (III), b.p. 98— 100°/5
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mm., hydrolysed by boiling conc. HC1 to 4-rae%Z-A1- 
cyclohexene-l-carboxylic acid, m.p. 132— 133°, or by 
conc. H 2S 04 a t room temp, to  the corresponding 
amide, m.p. 140°. (I ll)  and N a-C 5H n *OH a t 160— 
170° afford 4-methylcyclohexylmethylamine (IV), b.p.
85—98°/34— 35 mm. [Bz derivative, m.p. 93°; 
hydrochloride, m.p. 248—250° (decomp.; shrinks from 
220°); platinichloride, m.p. 248° (decomp.)], and 
probably di-4-methylc,yc\ohexylmethylamine, b.p. 155— 
165°/30—35 mm. (IV) and aq. N aN 02-A c0H  at 
100° (bath) give (?) 4-methylcycfohexylcarbinol, 1- 
mcthyl-^-cycloheptene, b.p. 69—70°/38 mm. (oxidised 
by aq. KM n04 to  y-metliylpimelic acid, m.p. 56°), and 
4-melhylcycloheptanol, b.p. 105—106°/39—40 mm. 
(purified through the H  phthalate, m.p. 95—97°); 
the la tter and Cr03-A c0H  a t room temp, for 10 days 
afford 4-methylcyclohepkmone (»4) [semicar bazones, 
m.p. 159° (V) (mainly), and m.p. 124°]. E t a-cyano- 
P-methylsuccinate, b.p. 14S—150°/4 mm. (improved 
prep.), is converted by boiling conc. HC1 into (3- 
methylsuccinic acid, the E t ester, b.p. 106°/11 mm., 
of which with N a-E tO H  at 140° (bath) affords [3- 
methylbutane-aS-diol, b.p. 120— 122°/8 mm., converted 
by H B r a t 140—145° (bath) into a.8-dibromo-$- 
methylbutane (VI), b.p. 125— 128°/55 mm. This with 
CHNa(C02E t)2-C 6H 6 affords E t2 3-methylcyc\opentane- 
1 : l-dicarboxylate, b.p. 120—122°/9—10 mm., and 
thence (aq. KOH -EtO H ) the -dicarboxylic acid, m.p.
117—118° (decomp.) (Ag salt). The latter a t 185— 
190° yields the -1-carboxylic acid, b.p. 92—94°/7— 
8 mm. (Ag salt). (VI) and KCN -EtO H  afford 13- 
mefhyladiponitrile, b.p. 138—140°/30 mm., converted 
by HC1 into (3-methyladipic acid [E t ester (VII), b.p. 
130—132°/14 mm.], also obtained from 4-mcthvlcycZo- 
hexanol and aq. I0 1 n 0 4 a t 100° (bath). (VII) and 
N a-E tO H  give y-methylhexane-^-diol, b.p. 158— 
160°/15 mm., whence (as above) ai-dibromo-y-methyl- 
hexane, b.p. 145—148°/55—60 mm., y-methylsubero- 
nitrile, b.p. 160—164°/20 mm., and y-methylsuberic 
acid, m.p. 146°. Its  Ca salt and Fe, distilled in dry 
No, a t 300—350° afford (A),  b.p. 105— 110°/45— 
50 mm. [semicarbazone (V)], also obtained from (I) 
and CH2N2. A. T. P.

3-M ethyl-2-hexyl-A 2-cyciopentenone. L. J.
B biusova and S. K ore (J. Appl. Chem. Russ., 1939, 
12, 1457— 1461).—Heptaldehyde is reduced (Raney 
Ni in EtOH, a t 55°) to  heptanol (98% yield). Mg 
heptyl bromide with lamilic acid yields y-methyl- 
y-undecolactone, b.p. 140— 140-5°/3 mm., which when 
heated with H 3P 0 4 gives 3-methyl-2-hexyl-A2-«/cZo- 
pentenone. ' R. T.

Polym ethylhenzenes. XXV. Reaction be
tw een  d im ethylacrylic acid and the trim ethyl- 
benzenes. L. I. Sm ith  and W. W. P rich ard  (J. 
Amer. Chem. Soc., 1940, 62, 771—777; cf. A., 1939, 
II , 306).—CMe2;CH-C02H  (I), fcum ene (II), and 
A1C13 a t —10° give ¡3-3 : 4 : 5-trimethylphenylisovaleric 
acid (III) _(50—60%), m.p. 111— 112° (Me ester, b.p. 
130— 130-5°/6 mm.), with some durene and other 
acids, rearrangement occurring. (I ll)  is sole product 
from 1 : 2 :  3-C6H3Me3 (IV), (I), and A1C13 a t —10°. 
Oxidation of (III) by K M n04 in aq. KOH gives only 
a-3 : 4 : 5-tricarboxyp>henylisobutyric acid, m.p. 192— 
194° (Me* ester, an oil). 1 : 2 : 4 : 5-C6H 2Me3-COMe

and MgMel in E t20 -N 2 give an oily carbinol; the 
derived (HCl-light petroleum) chloride is condensed 
with CHNa(C02E t)2, hydrolysed to the dicarboxylic 
acid, m.p. 143-5— 148-5° (decomp.), and then de- 
carboxylated a t 160° to yield [3-2 :4  : 5-trimethylphenyl- 
isovaleric acid, m.p. 79—81°, which is partly  isomerised 
to  (III) by A1C13. CMe2:CH-COCl (V), (IV), and 
AlCl3 a t —10° give 2 : 3 :  4-trimethyl-fi-isojiropylidene* 
acetophenone, b.p. 138—139°/6 mm., oxidised by 
KM n04 to  1 : 2 : 3 :  4-C6H 2(C02H )4 and cyelised by 
A1C13-HC1 in CS2 to  3 : 3 : 5 : 6 : 7-pentamethyl- 
hydrindone, m.p. 103-5—104° (oxime, m.p. 196—
196-5°), which is obtained in 99% yield from (III) by 
conc. H 2S04 a t room temp. (II), (V), and AlCI3 in 
CS2give2 : 4 : 5-trimethyl-$-isopropylideneacetophenone
(VI), b.p. 131— 131-5°/6 mm., oxidised to 1 : 2 : 4 : 5- 
C6H 2(C02H )4 and cyclised to  3 : 3 : 4 : 5 : 1-penta- 
methylhydrindone, m.p. 54—55-5°. Addition of Br to
(I), conversion by PCl5-C GH r> into the Br2-chloride,
b.p. 77—82° (some decomp.)/5 mm., and condensation 
with (II) by  A1C13-CS2 gives a.fi-dibromo-2 : 4 : o-tri- 
methylisovalerophenone, m.p. 74—76°, also obtained 
from (VI) by B r-E t20 , and cyclised by A1C13 to  2- 
bromo-3 : 3 : 4 : 5 : 1-pentametJiylhydrindone, m.p. 
102— 104°. 2>-Xylene, (I), and A1C13 a t 0° give mainly 
(? 2 : 5-)dirnethylphenylisovalcric acid, m.p. 108— 110°, 
cyclised to  (? 3 : 3 : 4 : l-)tetramethylhydrindone, m.p: 
52—53°. s-C6H 3Me3 gives similarly a $-dimethyl- 
phenylisovaleric acid, m.p. 110—111°, cyclised to  a 
tetramethylhydrindone, m.p. 62—63°. Mesityl oxide 
with (II) and A1C13 a t 0° gives 1 : 1 : 3 : 4 : 5 : 7 -  
hexamethylindene, m.p. 87-5—88-5°, bu t with PhOH, 
yi-cumenol, or #-C6H 4B r-0H  in conc. H„S04 or H„S04-  
AcOH a t 0°, p-CGH4Cl-OH-AlCl3, ¿-C 6H 4Cl-OMe- 
P h N 0 2-AlCl3, or jj-CGH4(OMe)2-AlCl3-CS2 gives no 
identifiable product. o-OH • C6I14• C0 ,Me and MgMel- 
E t20  give a carbinol, m.p. 43—44°, converted by 
HC1 and CaS04 in CcH e into a halogen-free substance, 
m.p. 95—96°. R. S. C.

3 : 3 : 5 : 6 : 7-Pentam ethylhydrindone and  
4 : 4  :5  : 6 : 8-pentam ethylhvdrocarbostyril. L. I.
Smith  and W. W. P richard  (J. Amer. Chem. Soc., 
1940, 62, 778—780).—Beckmann rearrangement
(PC15-P0C13) of 3 : 3 : 5 : 6 : 7-pentamethylliydrind- 
oxime gives only mixtures. 3 : 3 : 5 : 6 : 7-Penta- 
methylhych-indone gives (N aN 03-H 2S 04-CHCl3; —5°) 
mainly the 4-N 0 2-, m.p. 94—94-5°, and thence (Zn 
dust-AcOH) the 4-NH2-, double m.p. 84° and 101— 
102°, and (N aN 02-10%  H 2S04; CuS04) the 4 -0 //- 
derivative, m.p. 183— 185° (oxime, m.p. 183— 185°, 
with PCi5-POCl3 gives an  amorphous solid). 
1 : 2 :4_: 5-C6H 2Me3-NH2 and CMe2:CH-COCl in hot 
C6H 6 give the amide, m.p. 107-5— 108°, cyclised by 
A1C13 a t  100° to  4 : 4 : 5 : 6 : 8-pentametliylhydro- 
carbostyril, m.p. 209—210°, which resists hydrolysis 
by Ba(OH)2 a t 150—250°. R. S. C.

Synthesis of l-k eto -2  : 3-dim ethylnaphthind- 
ene. E. F . Arcangeli (R. C. A tti Accad. Ital., 
1939, [vii], 1 , 55—59).—2-C?0H 7Ac (I) and
CHMeBr-C02E t with Zn in CeH 6 give, after treatm ent 
with H»S04, (I) and E t ¡3 - hydroxy-(3 - 2 - imphthyl- a- 
methyl-n-butyrate, b.p. 275—280°/62 mm., which when 
heated with P 20 6 for 2 hr. gives l-keto-2 : 3-dimethyl- 
a(or -[3)-wiphthindene (II), m.p. 129-5— 130°, b.p.
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229—230°/34 mm. 'W ith conc. H oS 04. crude (II) 
gives (I). “ E. W. W.

P reparation of substituted  k etim in es. R.
Caxtarel (Compt. rend., 1940, 210, 403—405).— 
C 0Ph2 vapour with NH3 in presence of T h 0 2 a t 380° 
gives CPh,INH (I), b.p. 160°/13 mm. Many alde
hydes and" ketones in E tO H  saturated with N H 3 
containing Ni a t 70° (under 8—9 kg. per sq. cm. H 2 
pressure) give the corresponding amines in high yield, 
h u t COPh2 gives only traces of CHPh2*OH and 
CHEh2-NH2; the latter is formed quantitatively by 
reducing (I) (H2). Equimol. amounts of (I) and 
prim ary amines give N H 3 and the appropriate imine. 
The following are new : benzhydrylidene-Ç>-phenyl-
ethylamine, m.p. 35°, and -cyclohexylamine, m.p. 49°. 
CPhoiN-CHPho with H 2-catalyst gives dibenzhydnjl- 
amine (~100% ), m.p. 143°. J . L. D.

Steroid  ketones.—See B., 1940, 404, 405.
Sterols. XCVII. Sarsasapogenin . R. E.

Marker and E. R ohrmann (J. Amer. Chem. Soc., 
1940, 62, 900—902).— Sarsasapogenin acetate with 
M gEtBr in E t20 -C GH 6 gives a diol, C29H 50O3, m.p. 
159— 161-5° [diacetate (I), m.p. 87-5—89°], and with 
MgMel gives a diol, C28H 480 3, m.p. 179—181-5° (di- 
p-nitrobenzoate, m.p. 192— 194°). C r03 in ~90%  
AcOH a t 90° oxidises (I) to  a product, hydrolysed 
(NàOH) to 3-hydroxyætiobilianic acid. The Me2 
ester thereof with aq. MeOH-NaOH (1 mol.) gives 
thé M et ester, m.p. 211—213°, the acetate, m.p. 181-5— 
183-5°, of which gives an oily chloride, converted by 
CH2N2 into a diazo-ketone, C^HggOgN,, m.p. 159— 
160° (decomp.). Ag20  in E tO H  a t 70—80° then 
gives an oil, which by hydrolysis, acétylation, heating 
(250°), and hydrolysis gives ætiocholan-3(p)-ol-17-one
(II), form, m.p. 117—119°. Identity  of (II) with the 
product of Ruzicka et al. (form, m.p. 151— 152°, A., 
1934, 1221) is proved by prep, of the semicarbazone, 
m.p. 241—242-5° (decomp.), and reduction by N a- 
C5H 11’OH to ætiocholane-3(a) : 17(a)-diol (III). P ar
tial hydrolysis (MeOH-KOH) of the diacetate of (III) 
followed by oxidation (Cr03) and hydrolysis gives 
(mainly) œliocholan-17-ol-d-one, m.p. 139—141°,. which 
■with Br-H B r-A cO H  affords a product converted by 
boiling CsH 5N into testosterone. R. S. C.

S terols. XCV. A cid isom érisation  of 
^-sapogenins to sapogenins. R . E. Ma rk er  and 
E. R oiirmastn’ (J. Amer. Chem. Soc., 1940, 62, 896— 
898).—Clemmensen reduction of ^-sarsasapogenorie 
gives deoxysarsasapogenin. H Cl-EtO H  a t 25° con- 
verts i/r-sarsasapogenin, 0-tigogenin, and i/i-chlorogenin 
into sarsasapogenin, tigogenin, and chlorogenin, re
spectively, bu t has no effect on dihydro-^-sarsa- 
sapogenin. The naturally occurring saponin gluc- 
osides may be derived from the ^-forms or the keto-
diol form, e.g., * ® > C H -O H  (R =
CHMe-CO-CH2-CH2-CHMe-CH2-OI-I). R. S. C.

T otal syn th esis of the sex  horm one, equilenin, 
and its  stereoisom erides. W. E. B ach m an n , W. 
C o le , and A. L. W ild s  (J. Amer. Chem. Soc., 1940, 
62, 824— 839).—Equilenin (I) and three stereoisomer
ides thereof are synthesised. Results already re
ported (A., 1939, I I ,  261) are amplified, the following

being new. Prep, of 6 : l-OMe-ClnH r)-NH2 (from the 
Ac derivative), 6 : l-OMe-C10H 6*[CH2]2-OH [76—84% 
from 1 : 6-C10H sI-OMc, E tB r, Mg, and (CHo)o0  in 
EtoO-CGH B], 6 : l-OMe-Cj0H n-[CHo]2-Br (I) (by PB r3-  
CGH G), 6 : l-OMe-C10H 8-[CH2VCO2H  (II) [75—89% 
from (I), CH2(C02E t)2, NaOÉt, etc.], and l-keto-7- 
methoxy-1 : 2 : 3 : 4-tetrahydrophenanthrene (III) 
[90—95% from (II). by  S0Cl2-C 5H 5N -E t20 , followed 
by SnCi4-C GH G] is modified. Me2C20 4, (III), and 
NaOMe in CGH 8 give Me l-keto-1-metïwxy-l : 2 : 3 : 4- 
tetrahydrophenaniiirene-2-glyoxylatc, m.p. 138— 140° 
(Pyrex) or 134— 135° (soda glass), converted a t 180°, 
best when mixed with powdered glass, into Me
l-k e to -7 -m e th o x y -l : 2 : 3 : 4- tetrahydrophenanthr- 
ene-2-carboxylate, double m.p. 110—111° (nearly 
completely) and 125—126-5°, and thence by M el- 
NaOMe-MeOH into the 2-Me derivative (IV), m.p. 
84-5—85°. Hydrolysis of (IV) by aq. MeOH-KOH 
affords l-keto-7-methoxy- (V), m.p. 109—110°, which 
with 42% H B r gives 7-hydroxy-l-keto-2-methyl- 
1 : 2 : 3 : 4-tetrahydrophenanthrene, m.p. 193— 196° 
(air), 195-5— 197-5° (after resolidification, 197—
197-5°; vac.). W ith Zn, I, and CH2Br-C02Me in 
CcH G- E t20 , (IV) gives Me \-hydroxy-2-carbomethoxy-
7 -methoxy -2-methyl-\ : 2 : 3 : 4-tetrahydrophenanthryl- 
1 -acetate (85—90%), m.p. 125— 125-5° [hydrolysed by 
alkali to  (V)], which with S0C12-C 5H 5N (with or 
without C6H G), follow'ed by KOH-MeOH, gives the 
anhydride (VI), m.p. 233—234°, of s?/)i-2-carboxy-
7 -m eth o x y -2 -m eth y l-1 : 2 : 3 : 4-tetrahydro-l-plien- 
anthrylideneacetic acid and the anti-acid (VII), m.p. 
216—217° (gas) (Me2 ester, m.p. 113-5—114°). N a- 
Hg in aq. KOH then gives a- (VIII) (45%), m.p. 
231—232°, and $-2-carboxy-7-methozy-2-methyl- 
1 : 2 : 3 : ‘i-telrahydrophenanthryl-l-acetic acid (IX) 
(55%), m.p. (+a;C6H G) ~145° or 150°, (anhyd.)
213—214°, obtained similarly in 33 and 43% yield, 
respectively, from (VI) or in 44— 47 and 40—43% 
yield, respectively, without isolation of the unsatur
ated compounds. The Me2 ester, m.p. 114— 115-5°, 
of (IX) is hydrolysed by N-NaOII (1 mol.) in hot 
MeOH to the 2-carbomethoxy-l-acetic acid, m.p. 211— 
212°, converted (A rndt-Eistert) into Me $-2-carbo- 
methoxy-1 - methoxy-2 -methyl -1 : 2 : 3 : 4 - tetmhydro - 
phenanthryl-l-propionate, m.p. 101— 102°. Cyclis
ation by NaOMe in CGH G-N 2 then yields 97% of 
U\-carbomethoxy-à\-equilenin Me ether, m.p. 181— 
182° (vac. ; after softening), converted by boiling 
HC1-Ac0H-H20 -N 2 into (W-equilenin (X), m.p. 
276—278° (vac.) [once 287—288° (vac.), sometimes 
265°] [benzoate, m.p. 248-5—249-5° (vac.) ; acetate, 
m.p. 153—154° (159-5— 160° after resolidification; 
vac.)], and its Me ether, m.p. 185-—186-5° (vac.) 
[converted by MgMel, followed by K H S 04 a t 160— 
170°, into 7-m ethoxy-3 ': 3 '-dim ethyl-l : 2-c?/cZopen- 
tenophenanthrene (XI)]. Estérification of (X) in 
dioxan-C5H 5N -N 2 and crystallisation gives d-equi- 
lenin \-menthoxyacetate (XII), m.p. 174— 174-5°, [a]™
4-18° in CgH 6, hydrolysed to  ci-equilenin, which is 
proved to  be identical with the natural product by 
means of 6 derivatives [s-CgH3(N 02)3 compound, m.p.
206—207° (corr.)], absorption spectrum, and physio
logical action. l-Equilenin,■■'m.p. 250—251° (vac.), 
258—259° (vac. ; corr.), [a]̂ 0 —85° in dioxan [d- 
menthoxyacetate (X III), m.p. 174-5— 175° (vac.), [a]̂ 0
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— 16° in C6H 6], is obtained similarly from (X) or the 
residues from (XII) (after hydrolysis). A I : 1 mix
ture of (XII) and (X III) has m.p. 151—152° (vac.). 
By similar methods (VIII) gives Me 2-carbomethoxy- 
7 -methoxy-1 : 2 : 3 : 4 - tetrahydrophenanthryl - 1-acetate, 
dimorphic, m.p. 86—89° and 126—126-5°, the 2-car- 
bomethoxy-l-acetic acid (XIV), m.p. ~110—112° 
(gas) and then 137— 13S°, a.-2-carboxy-l-methoxy- 
2-m cthyl-l : 2 : 3 : 4-tetrahydrophenanthryl-1 -propionic 
acid, m.p. 89—89-5°, lG-carbomethoxy-dl-isoequilenin 
Me ether, m.p. 149—149-5° (air), 152-5— 153-5° (vac.), 
d\-isoequilenin Me ether, m.p. 127—127-5° (vac.), 
130—130-5° (vac.) after resolidification [gives (XI) in 
3% yield], and dl-isoequilenin, m.p. 223—224° (vac.) 
[acetate, m.p. 159— 160° (vac.); s-CGH3(N 02)3 com
pound, m.p. 186— 187° (vac.)]. (XIV) gives 1- 
menthyl \-ix-2-carbomethoxy-7-methoxy-2-methyl- 
1 : 2 : 3 :  4-tetrahydrophenanthryl-1 -acetate (XV), m.p. 
139-3—139-8°, [ex]™ —152° in C6H„, converted into 
the Me2 ester, m.p. 110—110-3°, [a]?,0 —151° in C6H„, 
and Me II  ester, m.p. 130°, 159—160° after resolidi
fication, of the ¿-acid and thence into Jl/e„ l-a-2-carbo- 
methoxy - 7 - methoxy - 2 -m ethyl-1 : 2 : 3 :  4 -tetrahydro- 
phenanthryl-\-propionate, m.p. 103—103-5°, 16-carbo- 
methoxy-3-isoequilenin, m.p. 147— 150°, and d-iso- 
cquilenin, m.p. 257—258° (vac.), 265—266° (vac.; 
con-.), [a]?,9 +147° in dioxan, +173° in abs. EtO H  
[Me ether, m.p. 118-5— 119-5°; acetate, dimorphic, 
m.p. 146—147° (vac.) (149— 149-5°) and 127— 128°, 
[<x ] d  +137 ±  7°, +129-4° in abs. EtOH], identical with
14-epi'equilenin (Hirschmann el al., A., 1939, II , 76). 
Hydrolysis (KOH-MeOH) of the residues after 
separation of (XV) and inethylation (CH2N2) gives 
Me dl-, m.p. 125-5— 126°, and ¿-a-2-carbomethoxy-7- 
methoxy-2-methyl-1: 2 : 3 : 4-tetrahydrophenanthryl-
1-acetate, m.p. 108—109° or 110— 110-5°, Me d-a-2- 
carbomethoxy-7-methoxy-2-methyl-l : 2 : 3 : 4 - te tra 
hydrophenanthryl-1-propionate, m.p. 103—403-5°, 
MS1 +122°, and l-isoequilenin, dimorphic, m.p. 272— 
273° (yac.) and 257—258° (vac.), [oft9 -1 4 7 °  in dioxan,
— 162° in abs. EtOH. (Estrogenic units are d- 30 and 
Z-equilenin 400, d- and i-isoequilenin >500 ¡xg.

R. S. C.
H ydroxyquinones. I. Synthesis of dyes of 

the polyporic acid series. M. Asano and Y. 
K ameda (J. Pharm. Soc. Japan, 1939, 59, 291— 
293).—p-C6H4Me-N2Cl with NaOAc and p-benzo- 
quinone (I) in EtO H  a t < 5° yields 2-mono- (II), m.p.
137— 139°, and 2 : 3 :  5-tri--p-tolyl-'p-benzoquinone,
m.p. 197—-199°. 2-Phenyl-jo-benzoquinone and 
PhMe or (II) and C0H fi with A1C13 yield 2-phenyl-b-p- 
tolylbenzoquinone, m.p. 171— 173°, reduced (Zn- 
AcOH) to  2-plienyl-5-Tp-tolylquinol, m.p. 151—153°, 
the 3 : 6-Br2-derivative, m.p. 195— 197° (prep, in 
CHC13), of which is hydrolysed by 10% MeOH-KOII 
to  3 : 6-dihydroxy-2-phenyl-5--p-tolylbenzoquinone, m.p. 
246—248°. p-O^Ie’CgH-fNoCl and (I) similarly give
2-anisyl-p-benzoquinone, m.p. 112—113°, which with 
C6H 6 and A1C13 yields 2-phenyl-5-'p-anisylbenzoquinone,
(III), m.p. 177— 183° (corresponding quinol, m.p.
157-158°). W ith NH2E t in EtOH , (III) in EtOAc 
yields 3 : G-di(ethylamino)-2-phenyl-5-anisylbenzoquin- 
one, m.p. 256°, which is hydrolysed by 50% H 2S04 to 
3 •.G-dihydroxy-2-phenyl-5-anisylbenzoqiiinone, m.p. 
261—263°. J . D. R.

Constitution and synthesis of em belin . M.
Asano and K. Yamagtjti (J. Pharm. Soc. Japan, 
1940, 60, 34— 38, and Proc. Imp. Acad. Tokyo, 1940, 
16, 36—38).—Contrary to Hasan et al. (A., 1931, 
1158) embelin (I) is 3 : G-diliydroxy-2-undecyl-p-benzo- 
quinone (II), and not the dodecyl derivative (III). 
In  this series identification by the method of mixed 
m.p. is untrustw orthy and the identity of (I) with 
synthetic (II) is established by the Debye-Scherrer 
diagrams. 3 : 4 :  5-(0Me)3C6H2-C0’CH2-C02E t is con
densed with C10I i 21I and NaOEt in E tO H  to Et 
a-3 : 4 : 5-trimethoxybenzoyl-laurate, m.p. 46°, which 
does not give a colour with FeCl3 in E tO H  and is 
converted by boiling 1% K O H -EtO H  into 3 : 4 :  5- 
trimethoxylaurophenone, m.p. 65° (p-nitrophenyl- 
hydrazone, m.p. 96°). This is reduced by Na-boiling 
C5H 11,OH to 3 : o-diniethoxydodccylbenzene, b.p. 165°/
0-3 mm. (demethylated to  3 : 5 -dihydroxydodecyl- 
benzene, m.p. 81°), which is oxidised (Na2Cr20 7 in 
AcOH a t 85—90°) to  G-methoxy-2-dodecyl-p-benzo- 
quinone (IV), m.p. 74°. N H 2Me in E tO H  a t 0° 
transforms (IV) into 3 : G-di(methylamino)-2-dodecyl-\>- 
benzoquinone, m.p. 147°, which is converted by 50% 
H 2S04 a t 100° into 3(or G)-methylamino-G(or 3)-hydroxy-
2-dodecyl-p-benzoquinone, m.p. 163— 164°; this with 
boiling 50% H 2S0.t-A c0H  yields (III), m.p. 142° 
(dibenzoate, m.p. 96—96-5°), which does not depress 
the m.p. of (I), from which it differs in Debye-Scherrer 
diagram. Reductive acetylation of (III) affords 
2 : 3 : 5 :  6-tetra-acetoxydodecylbenzene, m.p. 120°. Tri- 
decoic acid, m.p. 39-5° (p-toluidide, m.p. 87-5—88°), 
is obtained by oxidation of (III) with H 20 2 and dil. 
KOH. 3 : 4 :  5-(OMe)3CGH 2-CO-CH2-CO,Et and C9H 19I 
afford Et a-3 : 4 : 5-trimethoxybenzoylundecoate, m.p. 
39—40°, and thence successively 3 : 4 :  5-trimethoxy- 
undecoplienone, m.p. 51—52°, 3 : o-di?nethoxyundecyl- 
benzene, b.p. 170°¡1 mm. (3 : 5-dihydroxyundecyl- 
benzene, m.p. 69—71°), G-methoxy-, m.p. 78—79°, and 
3 : 6-di(methylamino)-, m.p. 147— 148°, -2-undecyl-p- 
benzoquinone,, and (II), m.p. 143— 144° (dibenzoate, 
m.p. 97°). 2 : 3 : 5 :  G-Tetra-acetoxyundecylhenzene has 
m.p. 124°. H. W.

2-A cetoxym ethyl-l : 4-naphthaquinone, m .p . 
110°, and -naphthalene, m .p . 61° ; 2-m ethyl- 
naphthaquinone m onoxim e, m .p . 165°.—See A., 
1940, I I I ,  431.

Com pounds having antihsem orrhagic activity.
L. F. F ie s e r , M. T ish l e r , and W. L. Sampson (J . 
Amer. Chem. Soc., 1940, 62, 996).—Application of the 
v i ta m in -^  synthesis (A., 1940, II , 96) gives 2- 
geranyl-, 2-farnesyl, and 2-phytyl-I : <i-naphthaquinone 
(I) [all have -A'-activity, (I) fully a t 50 |j.g.], 2 : 3 : 5 -  
trimethyl-G-phytylbenzoquinone, an oil (no -if-activ ity ; 
quinol diacetate, m.p. 56°; with SnCl2-AcOH-HCl 
gives a-tocopherol), 2-methyl-?,-phytyl-~-> : S-dihydro- 
1 : 4-naphthaquinone (active a t 5—6 pig.). -K x gives 
the Py-IIo-derivative (active a t 6 ug .; quinol diacetate, 
m.p. 57—58°) and Py : 5 : 6 : 7 : 8-H 6-derivative 
(slightly active; quinol diacetate, m.p. 53°). 2-
Methyl-5 : 8-dihydro-1 : 4-naphthaquinol and the 
adduct from toluquinone and (CH2;CH)2 are active 
a t 8-[ig. doses. A by-product in the synthesis of -K 1 
is a ketone, C31H 4S0 2 (absorption max. a t 253 and 
300 m u.; 2 : 4-dinitroplienylhydrazone, m.p. 107—
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108°; 1 active H), active a t 50 ¡¿g., which is reduced 
by Al(OPr3)3 to a diol, (?) C31H 520 2, and by pyrolysis 
gives a little -K 1. The isomeric naphthotocopherol 
(absorption max. a t 246 and 320 mp..; p-nitrobenzoate, 
m.p. 84— 85°) is active a t 3 X 10~4-g. doses and gives 
on oxidation a OH-quinone. 2-Methyl-‘i-farnesyl-1 : 4- 
naphlhaquinone is less active than  -K v  R. S. C.

A ction of n itric acid on anthracene. IV. 
[N itroanthraquinones.] R. O da (J. Soc. Chem. 
Ind. Japan, 1940 , 43, 14—15b).—2 : 7-Dinitro- (I) is 
separated from 2-nitro-anthraquinone by dissolution 
in NaOH-COMe2, b u t cannot be recovered therefrom. 
Hot, aq. N a2S 03, best with C5H 5N, converts (I) into 
the 2-NH*S03Na derivative. When a mixture of (I) 
and anthraquinone is boiled in N H 2Ph for 10 min. 
and then cooled, both solids separate, but, if boiling 
is continued for 3— 4- hr. (also in p-CGH 4Me-NH2 
containing a little C5H 5N), the (I) remains in solution 
as a mol. compound and is recovered by HC1.

R. S. C.
l-Am ino-2-m ethylanthraqnuinone in relation to 

phthaloylation and Sch iff’s 
base. G. B. Crippa  (Atti X 
Congr. Internaz. Chim., 1938, 
IV, 842—850).—Largely an ac
count of work previously ab
stracted (A., 1939, II , 181, 379). 
Condensation of l-amino-2- 
anilomethylanthraquinone with 
COPhMe affords a substance, 

m.p. 130— 135°, probably (I). F. O. H.
1 : 3 :  8-Trihydroxyanthraqninone . W. K.

Anslow , J . B r e e n , and H. R aistrick  (J.C.S., 1940, 
427— 428).—Einodic acid (see A., 1940, II , 135) is 
decarboxylated by quinoline-Cu chromite a t 225— 
230° in 0 2-free N2 to  1 : 3 :  8-trihydroxyanthra- 
quinone, new m.p. 287—288°, purified through its 
triacetate, new m.p. 194— 195°. Methylation (Me2S04 
-COMe2-2N-NaOH) gives 1 : 3 :  S-trimethoxyanthra- 
quinone, m.p. 195—196°. A. T. P.

C onstitution of carviolin, a colouring m atter  
of P en ic illiim i cai'm ino-vio  lacetirn, B iourge. 
H. G. H in d  (Biochem. J ., 1940, 34, 577—579).— 
Demethylation of carviolin (I) (A., 1940, II , 99) with 
HBr-AcOH yields a JBr1-compound, C15H 90 5Br, m.p. 
248°, which with aq. AeOH-AgOAc gives demethyl- 
carviolin, C15H 10O6, m.p. 278—280°. Methylation of 
(I) yields a Me3 ether, m.p. 186°, identical with co- 
hydroxyemodin Me4 ether, indicating th a t (I) is an 
w-hydroxyemodin Met ether. Successive oxidation 
(Pb30 4 in conc. H 2S 04) and reduction (S02-H 20) of
(I) gives a compound showing the absorption bands of 
a 1 : 4 : 5 :  8-tetrahydroxyanthraquinone.

P. G. M.
E lim ination  reactions and their steric course.

W. H uckel , W. Ta ppe , and G. L egutke (Annalen, 
1940, 543, 191—230; cf. A., 1939, II , 147).—Z- 
Menthyl p-toluenesulphonate (I) and E tO H -N aO E t 
afford (cf. A., 1939, II , 120) Zraras-A^menthene (II),
b.p. 55-5°/16 mm., which has aD +107°, [a]“  +132-1° 
(cf. Read el al., A., 1939, II, 79), when carefully 
fractionated (over N a ; reduced pressure in N2). The 
oxide, b.p. 83—S4°/17 mm., from (II) and B z02H  in 
CHC13, is converted by 5% HC104 into the very

viscous menthanediol, [a]» +33° in EtOH, which is 
oxidised (cold aq. K M n04 +  K 2C03) to a lactonic 
acid, C10H 16O4, m.p. 192° (sinters 182°), and non- 
cryst. material. A3-Menthene (III) is rapidly racemised 
by boiling E t0 H -p -C 6H4Me-S03H whilst (II) is 
similarly little affected; (III) is also oxidised much 
more rapidly than  (II) by B z02H  (cf. Meerwein et al., 
A., 1926, 722). These methods are applied to  the 
determination of the amount of (II) in adm ixture with
(III). Thus, Z-menthyl chloride (IV) and NaOEt give a 
little (II) [not obtained wholly free from unchanged
(IV)] ; (I) and E tO H  in presence and absence of 
CaC03afïord mixtures, a +  78° and +35°, respectively, 
each containing 32% of (II). The amounts of (II) in 
the mixtures obtained from d-neomenthyl chloride and 
E tO H -N aO Et, d-neomenthylaminc (V) and H N 0 2, l- 
menthyl xanthate (thermal decomp.), and cZ-neo- 
menthyl xanthate (prep, described ; decomp, a t 
185—220°) are ~ 25 , 20, 28, and 80%, respectively. 
Some inactive menthan-4-ol (VI) is also formed from
(V) and HNOa; the intermediate cZ-neomenthyl ion 
presumably rearranges to  the ¿cri.-4-menthyl ion which 
then adds OH- [to give (VI)] or eliminates H ‘ [forming 
inactive (III)]. Racémisation of (III) by EtO H — 
jt>-CGH4Me-S03II probably occurs owing to  the form
ation of (VI) (as ester). The possible production of the 
Z-menthyl ion from (I) in EtOH, and subsequent loss 
of H ' to  give (II) and (III) is discussed. The reaction 
between (IV) and NaOEt is considered to be of the 
following type : O Et-  +  H-CR2-CR2C1 (H and Cl in 
trans position) -> O Et-  H  ; • ■ • • CR2-CR2 • • • • Cl- ->
E tO H  +  CR2-CR2 +  Cl-  ; Tschugaev’s xanthate 
method is held to be strictly analogous, SMe~ reacting 
as O Et- . The formation of menthenes and octahydro- 
naphthalenes from (i) menthyl and decahydronaphthyl 
esters, respectively, in E tO H  or E tO H  +  CaC03, and 
(ii) the corresponding amines and H N 0 2, is of type 
E  1 (Hughes et al., A., 1937, I, 467). Elimination re
actions of type E 2  (cf. loc. cit.; H anhart et al., A., 
1927, 650) are : (i) the above esters with NaOAlk, 
(ii) exhaustive méthylations (above amines), and (iii) 
therm al decomp, of the xanthates.

The ^-toluenesulphonate, m.p. 72°, of trans-deca- 
hydro-a-naphthol, m.p. 49°, with boiling E tO H - 
NaOH gives 90% of trans-tx1 :2-octahydronaphthalene
(VII) and 10% of the A1 :9-isomeride (VIII). The p- 
toluenesulphonate, m.p. 98°, of Zm?i5-decahydro-a- 
naphthol, m.p. 63°, similarly affords (VII), whilst the 
ÿ-toluenesulphonate, m.p. 96°, of cis-decahydro-a- 
naphthol, m.p. 93°, yields (VIII). Thermal decomp, 
of the corresponding xanthates gives approx. 4 : 1 ,  
1 :4,  and 9 : 1 mixtures, respectively, of (VTI) and
(VIII). iraw.s-A2-Octahydronaphthalene, b.p. 62°/22 
mm., new m.p. —14° [oxidised (alkaline KM n04) to  
ira?!,s‘-c?/cZohexane-1 : 2-diacetic acid], is obtained from 
the 2>-toluenesulphonates, m.p. 110° and 66°, of trans- 
decahydro-fi-naphthol, m.p. 53° and 75°, respectively, 
with E tO H -N aO E t or Pr^OH-NaOPr^. In  m any of 
these reactions with NaOAlk a little free decahydro- 
naphthol and alkyl ether are also formed (cf. following 
abstract). Borneol p-toluenesulphonate with E tO H - 
NaOEt gives mainly borneol. Ozonolysis of menthenes 
of a + 78° to +104° in AcOH- a t 0° affords mainly 
active “ hydroxymenthylic acid ” (semicarbazone, 
m.p. 153°, [a]!1 +4-6° -> + 8° in 10% Na2C03). An
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inactive semicarbazone, m.p. 163°, is obtained from 
mentlienes of a ~30°. H. B.

W alden inversion . V. W alden inversion  in  
the form ation of ethers. W. H ückel  and H. 
P ietrzok  (Amialen, 1940, 543, 230—239; cf. A., 
1940, II , 135).—Z-Menthyl chloride (I) and boiling 
E tO H  +  CaC03 give some menthene bu t no menthyl 
E t ether; w ith MeOH +  CaC03 a t 180—190° 
(autoclave)/65 hr., a 27 : 73 mixture of trans-A2- and 
A3-menthene and a smaller am ount of a 2 : 3 mixture 
of /-menthyl and cZ-neomenthyl Me ether are formed. 
No ether is obtahied from (I) and E tO H -N aO Et but 
Z-menthyl p-toluenesulphonate gives (ef. A., 1939, 
II, 120) small amounts of Z-menthol and iZ-neomenthyl 
E t ether, b.p. 83—84°/14 mm., aD +26-05°. Borneol, 
aK +4-6°, yields an inactive -p-toluenesulphonate, m.p.
80-5°, which with boiling E tO H  +  CaC03 affords 
camphene and a smaller am ount of camphene hydrate 
E t  ether, b.p. 86—S9°/14 mm. The decahydro-p- 
naphthyl E t, b.p. 112°/15 mm., and Pr^ ethers, b.p. 
114°/15 mm., obtained (cf. A .; 1940, II , 227) with 
irans-A2-octahydronaphthalene from the p-toluene
sulphonate of trans-decahydro-p-naphthol, m.p. 53°, 
are both cleaved by N aE t to  i ra ns - de cahy dr o - 3 - 
naphthol, m.p. 75°, showing th a t complete Walden 
inversion has occurred in their formation. Reaction 
mechanisms are discussed. H. B.

Fenchene series. X . Isom érisation  of a-fen- 
chene. G. Komppa and G. A. Nym an (Annalen, 
1940, 543, 111— 118; cf. A., 1938, II , 371).—Short 
treatm ent (7—15 min.) of «-fenchene (I) (c?Z-form used 
a t its b.p.) with K H S 04 gives p- (II) and y-fenchene
(III) ; the formation of little or no (I) from fenchyl 
alcohol and K H S 04 (or other acidic reagents) is thus 
partly  due to  the foregoing isomérisation. De
hydration of 2-methyl-a-fenchocamphorol by distil
lation affords (I) bu t K H S04 a t 150—160° (short 
time) gives (II) and (III). Contrary to  Wallach (A., 
1899, i, 65), active (II) (“ D-iZ-fenchene ” ), which 
contains a variable amount of (III), is not converted 
by E t0 H -H oS04 into pure Z-(I) (“ i>-Z-fenchene ” ) ; 
2n-IL>S04 or“K H S04 in boiling EtO H  gives Z-(I), Z- 
methylsantene, and isofenchol E t ether. Structures 
are proved bv oxidation [except for (III) which gives 
an  adduct with P h N J. H. B.

B ornyl chloride and its  isom erides. I . V. I.
L iubom ilov , B. N. R u to v sk i, and T. V. S cherem e- 
t e v a  (J. Gen. Chem. Russ., 1939, 9, 2067—2074).— 
The velocity of hydrolysis of bornyl chloride (with 
KOPh a t 200—210°) is th a t of the liquid chlorides 
obtained by saturation of cZ-pinene with HC1. F rac
tionation of the mixture of hydrocarbons obtained 
by heating the mixture of monochlorides with KOPh 
gives camphene, limonene, dipentene, isomeric fen- 
chenes, and a new- dicyclic terpene, C10H 1G, b.p. 157-8—
158-5°/750 mm., [a]D —7-87°, the acetate of which is 
hydrolysed to  an alcohol, C10H 17-OH, b.p. 86— 
S8°/10 mm. (phenylurethane, m.p. 88—89°). This is 
oxidised (Cr03) to a ketone [oxirne, m.p, 132-5— 133° ; 
semicarbazone, m.p. 217—219° (decomp.)]. W ith 
HC1 it gives a solid hydrochloride, which rapidly 
liquefies a t room temp. R. T.

Lupanetriol and its  oxidation. E. R. H . J ones 
and R. J . H eakins (J.C.S., 1940, 456—457).— 
Lupeol and 0 s 0 4 in Ë t20 , followed by decomp. 
(Na2S 03) of the. Os complex, give lupanetriol, 
C30H 5oO3, m.p' 278—284° (deeomp.), [ajj,0 +2-1° in 
C5H 5N (diacetate, m.p. 174°, [a]u -¡-4-5° in CHC13), 
which is oxidised by Pb(OAc)4 to  norlupanonol, m.p. 
230°, identical -with the oxidation product (Cr03) of 
lupenyl acetate. This proves the presence of an 
exocyclic CH2 in lupeol and betulin. F. R. S.

Paprika colouring m atter. XI. Isom éris
ation phenom ena. L. Zechm eister  and L. von  
Cholnoky (Annalen, 1940, 543, 248—257; cf. A., 
1937, II , 384).—When a solution of chromatographic - 
ally homogeneous eapsanthin (I) in C6H G is kept a t 
~20°, some isomérisation of (I) to  neocapsanthms A , 
B, and G occurs; the amounts (determined colori- 
metrieally after chromatographic separation), in the 
order quoted, after 7 and 13 days are in the ratio 
92 : 8 : 0 : 0 and 62 : 16 : 15 : 7, respectively. The 
neocapsanthms are similarly more labile ; A  in CGH G 
a t room tem p./15 days gives a 54 :46  mixture of (I) 
and A , whilst B  affords a 50 : 38 : 12 m ixture of (I), 
A , and B. Isomérisation occurs much more readily 
in boiling CGH G; equilibrium mixtures containing 
~S0 and ~ 65%  of (I) are formed from (I) and A , 
respectively, after 30—45 min. Similar isomérisation 
of (I) is effected still more rapidly by 1% of I  in CGH 6 
a t ~20°. The neocapsanthms are more sol., less 
cryst., and show absorption a t shorter À ; (I), A , B, 
and G have [a]0 (in C0H 6) 0 + 5 —10°, +89°, 
+ 2 1 + 5 ° , and + 27 + 1 0 °, respectively. Acylation 
of the OH groups of (I) causes a marked change in the 
tendency for isomérisation and adsorption. Caps- 
anthin dipalmitate (II), new' m.p. 95° (eorr.), re
sembles physalien (A., 1940, II , 138) ; it  is converted 
in boiling light petroleum (b.p. 70°) into —35% 
(equilibrium) of the oily neocapsanthin dipalmitates- 
j  and -II. The same equilibrium mixture is also 
formed ra th  I  and also when a mixture of the dipalmit- 
ates-I and -II is used. Capsorubin, [a]0 + 0 °  in C0H S, 
resembles (I) and gives neocapsorubins A  and B, 
[a]0 —134° and —69° in C6H 6, respectively, whilst 
its dipalm itate affords neocapsorubin dipalm itates-I 
and -II. H. B.

Carotenoids of purple bacteria. V. Rhodo- 
violascene. P. K arrer and H. K oenig (Helv. 
Chim. Acta, 1940, 23, 460—468; cf. A., 1936, 248, 
340, 1561; 1938, II , 277).—Oxidation of .rhodo-
violascene (I) with K M n04 yields bixindialdehyde 
and an incompletely identified dialdehyde wkich is 
free from OMe ; a revision of- the formula suggested 
tentatively for (I) is therefore essential. H. W.

Constituents of N ep h ro m o p sis  straclieyi, f. 
ectocarpitrna, Hue. III. M. Asano and M. Tani- 
gttti (J. Pharrn. Soc. Japan, 1939, 59, 216; cf. A., 
1935, 863 ; 1939, II , 97).—Chromotography (A120 3) 
of acid B  (loc. cit.) results in the isolation of Z-proto- 
lichesterie acid, m.p. 103—106°, [a]},0 -12-4°, con
verted by CH2N0 into the pyrazoline derivative, 
C21H 3C0 4N2, m.p. 60—61°, [«® -288-2°. H. W.

Constituents of “ senso."  X . Isom eric an- 
hydrogam abufotalins. H. K ondo and S. Ohno
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(J. Eliarm. Soc. Japan, 1939, 59, 186—189 ; cf. A., 
1939, II, 438).—The action of 5% H 2S 04-E t0 H  on 
gamabufotalhi (I) gives a compound, C^H^O.j.HoO, 
m.p. 125—127° (decomp.), which passes a t 110°/ 
high vac. into anhydrogamabufotalin (II) of m.p. 204°.

[ K  -  o < § 5 7 § > c o ]

Dry HC1 in E t0 H -E t20  converts (I) into anhydro
gamabufotalin (III) of m.p. 260°, with small amounts 
of a chlorinated material. Cone. H 2S04 and (I) a t 
room temp, give a non-cryst. product from which
(II) and (III) can be extracted. (II) yields a non- 
cryst. acetate bu t a cryst. (mono-)p-nitrobenzoate. 
The amorphous acetate and p-nitrobenzoate of (III) 

are diacyl compounds. Iso
mérisation of (II) to  (III) 
is therefore accompanied by 
the formation of a new sec. 
OH. The spectra of (II) 
and (III) show a max. ab
sorption a t 290—300 my.. 
so th a t the unsaturated S- 

lactone has remained in tact. Catalytic hydrogen
ation of (II) and (III) results in the absorption of 
~ 4  H 2 with production of the corresponding acids, 
C24H 400 4, m.p. 210—212° [from (II)] and m.p. 199— 
201° [from (III)], which are isomeric with dihydroxy- 
cholanic acid. The neutral compounds which are 
obtained with the acids and their acyl derivatives are 
non-cryst. b u t the p-nitrobenzoate derived from (II) 
is a di'acyl and th a t from (III) is a monoacyl deriv
ative. I t  is very probable th a t (II) has an oxide 
ring between a tert. and a sec. OH of the sterol nucleus 
and th a t during conversion into (III) with opening 
of the oxide ring the elimination of the tert. OH takes 
place as 1 H 20. (II) and its hydrogenation product 
do not contain a double linking in  the sterol nucleus 
and can give only monoacyl derivatives. The position 
and configuration of the OH on the sterol nucleus is 
not clearly defined. Since cinobufagin and bufotalin 
acetate after hydrolysis give only monoacyl deriv
atives, the products of their hydrolysis probably 
contain an oxide ring. H. W.

Configurations of the C(2, and C(3) hydroxyl 
groups in g itogenin  and d igitogen in . K. Gana- 
pa th i (Current Sci., 1940, 9, 18—19 ; cf. A., 1940, II , 
14; Noller, A., 1939, II , 546; Marker et al., ibid., 
548).—Assuming the pptn. with digitonin to  have 
the same significance for the steroid sapogenins as 
for the sterols (Noller), it  is to  be concluded th a t OH 
a t C(3) in gitogenin (I) and digitonin (II) is of the 
^-configuration, i.e., cis to  Me a t C(10). By the other 
OH a t C(2) occupying the two possible positions cis 
and trans with reference to  Me a t C,10) two forms are 
possible in which the two OH (which are cis to  each 
other in both forms) are unsymmetrical or sym
metrical respectively about the plane of the C atoms 
2, 3, 5, and 9. (These two forms correspond with

those of B  and A  respectively of 2 : 3-dihydroxy- 
irans-decahydronaphthalene.) By analogy with the 
above from B, the sapogenins would be expected to 
isomerise to  the trans-form on treatm ent with acid 
if these OH possessed the unsymmetrical configur
ation. Since this has not been observed it is con
cluded th a t in (I) and (II) the OH a t C(3) and C(2) 
(which are in  cis positions to  each other) are cis and 
trans respectively with respect to  Me a t C(10).

H. W.
Saponins and sterols. XIV. A nhydro-com - 

pounds of ursolic acid. K. F u jn  and S. Oosumi 
(J. Pharm. Soc. Japan, 1939, 59, 237—239; cf. A., 
1940, H , 99).—The “ chloride ” obtained from ursolic 
acid by. PC15 is reduced by Zn dust in AcOH to a 
neutral substance. Me ursolate (I) and PC15 give a 
non-cryst. product, reduced by Zn dust-AcOII to 
the anhydro-ester, Me ursylenate, C31H 480 2, m.p. 
163—165°, isomerised by Zn-H g-HCl-A cO H"to Me 
isoursylenate, m.p. 164— 167°, and hydrolysed by 
NaOH-KOH—E t0 H -H 20  (1 : 2 : 16 : 4) a t 145—150° 
to  ursylenic acid (II), m.p. 266—268° (unchanged by 
Zn-Hg-HCl-AcOH). Me oleanolate, (I), and the 
Me ester of sanguisorbigenin are similarly hydrolysed. 
H 2-P d-C  reduces (II) to  ursenic acid, C30H48O2, m.p. 
203—205° (Me ester, m.p. 138— 140°). . R . S. C.

Pachym ic acid, a new  constituent of “ B u- 
kuryo ” (Poria cocos, W olf.). I .  S. N a k a n ish i, 
M. Y amamoto, and II. I iceda (J. Pharm. Soc. Japan ,
1939, 5 9 ,273—276).—An ether extract of “ Bukuryo ” 
(P. cocos =  Pachyma Hoelen, R um ph; a Chino- 
Japanese drug) gives pachymic acid, C30H44O5, m.p. 
300° (acetate, m.p. 225°; Me ester, m.p. 175°, and its 
acetate, m.p. 155°), monobasic and containing one 
lactone group, one double linking, and one OH.

A. T. P.
H ydroxylation of furan ring. Y. Obata (J. 

Agric. Chem. Soc. Japan, 1940, 16, 187— 191).— 
Pyromucic acid tetrabrom ide ra th  moist AgaO gives 
an acidic substance which easily decomposes into 
H 2C20 4 and a resin. Oxidation with KM nQ| gives 
2 mols. of H 2C20 4. Since oxidation with Pb(OAc)4 
yields CHO’COoH it is concluded the substance con
tains the grouping CO„H‘CH(OH)'CH(OH)\

J . N. A.
Reduction of a m ixture of benzaldehyde and 

crotonaldehyde. Z. C. Glacet (Compt. rend.,
1940, 210, 479—480).—PhCHO and 
CHMelCHCHO ra th  Mg-AcOH give o-hydroxy-2- 
phenyl-3-methyl- or 3-hydroxy-2-phenyl-5-methyl- 
2 : 3 : 4 :  5-tetrahydrofuran (I), b.p. 105— 108°/0-5 
mm. [Ac derivative (II), b.p. 112°/0-6 mm.]. (II) 
when heated a t 150— 175°/40 mm. pressure, or (I) 
when dehydrated ra th  CuS04 (poor yield), gives 2- 
phenyl-3-methyl-2 : 3-dihydro- or 2-phenyl-5-methyl- 
4 : 5-dihydro-furan, b.p. 99—100°/13 mm. J . L. D.

B rom ination  of pyrom ucic acid. Y. Obata (J. 
Agric. Chem. Soc. Japan, 1940, 16, 184—-186).— 
Pyromucic acid with B r vapour or with Br in Et20  
a t  0° gives only S-bromopyromucic acid; with dry 
B r below 0° i t  yields pyromucic acid tetrabrom ide, 
m.p. 159-5— 160° (decomp.). J . N. A.

R eaction of brom ine w ith  furfuraldehyde and 
related com pounds. E. E. H ughes and S. F.
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Agree  (J. Res. Hat. Bur. Stand., 1940, 24,175—180). 
—Tlie mechanism of the reaction of B r in aq. solution 
with oquimols. of furfuraldehyde (I), methylfurfuralde- 
hyde (H), or furoic acid (HI) is discussed. W ith
(I) and (III) there is no decrease in acidity a t any 
tim e during the reaction, bu t with (II), > 2  equivs. 
of acid (methylfuroic or other acid) are formed per 
mol. of B r consumed. Equimols. of (I) and B r in 
H 20  a t 0° give a compound Avhich affords a (?) bis- 
phenylhydrazone, m.p. 155°, of a hydroxy- or kcto- 
dihydrofurfuraldehyde; the reaction consists in 
addition of 2 OH to  a positive double linking and 
formation of 2 equivs. of HBr. W ith the addition 
of minor side reactions, (H) and (III) behave similarly 
to  (I). A. T. P.

2-Furfurylpropylam ine and (ii-2-furfuryl te r t. 
am ines. J . E. Za n etti and J . T. B ashour  (J. 
Amer. Chem. Soc., 1940, 62, 742—743).—Addition of 
the appropriate furfurylalkylamine to  2-furfuryl 
bromide in E taO with some cooling gives ~80%  of 
di-2-furfuryl-methyl-, b.p. 100—102°/5 mm. (153— 
154°), -ethyl, b.p. 109—110°/5 mm. (149— 151°), -n- 
propyl-, b.p. 115—117°/5 mm. (147— 148°), -n-butyl-,
b.p. 126— 12S°/5 mm. (105—106°), and -n-amyl-, b.p.
137—139°/5 mm. (103— 105°), -amine and NN-cZi-2- 
furfurylaniline, m.p. 31—32°, b.p. 163—167°/5 mm. 
(137—141°), figures in parentheses being m.p. of the 
hydrochlorides. 2-Furfuryl-n-propylamine, b.p. 80— 
81°/20 mm. (hydrochloride, m.p. 13S—140°), is pre
pared (method : A., 1940, n ,  19). R. S. C.

Lichen p igm en ts of the pulvic acid series. VI. 
Synthesis of atrom entic acid. M. A sano and S. 
H tjz iw ara  (J. Pharm. Soc. Japan , 1939, 59, 284—286; 
cf. A., 1935, 1238).—pp'-Dimethoxydiplienylkctipino- 
dinitrile (I) and H I (d 1-7) in AcOH give atrom entic 
acid (II), converted by Ac20 -H 2S 04 into the Ac2 
derivative, m.p. 270—271°, of the lactone (cf. Kogl 
et al., A., 1928, 1250, 1251). (I) and 60% H 2SO,r  
AcOH give pp'-dimethoxypulvic anhydride (III), 
m.p. 266—26S°, and some corresponding acid, m.p. 
212°; the latter is also obtained from the E t ester, 
m.p. 160° [from (I)-H 2S 04-E t0 H ], (III) and H I-  
AcOH give (II). A. T. P.

Lichen p ig m en ts of the pulvic acid series. 
VII. R eduction of vulpic acid. M. Asa no and
Y. Akata (J. Pharm. Soc. Japan , 1939, 59, 286— 
290; cf. A., 1935, 1238).—Vulpic acid (I) and N a- 
H g (C02) afford Me dihydrocornicularate, m.p. 67°, 
and diliydro- (II), m.p. 194— 196° (benzoate, m.p.
138— 139°), and isodihydro-vulpic acid (III), m.p.
123—127°. Boiling aq. Ba(OH)2 and (II) or (III) 
give dihydropulvic acid, (IV), m.p. 208—210°, con
verted by Ac20  into cornicularlactone carboxylic acid, 
m.p. 218—219° [Me ester (V), m.p. 170— 172°]. Dis
tillation of (IV) a t 210°/6 mm. gives cornicularlactone
(VI), m.p. 136—136-5°. (V) and N a-H g (C02) give a 
H 2-derivative [boiling aq. Ba(OH)2 gives phenylsuc- 
cinic acid] and Me aS-diphenyladipate, m.p. 139— 
142° (acid, m.p. 247—250°). W ith N a-H g (C02) (VI) 
gives aS-diphenylvalerolactone and with Zn-AcOH 
dihydro-cornicularlactone and -cornicularic acid. 
Vulpic acid absorbs H 2 (Pd-C) slowly to  give (II). 
Pulvinone and N a-H g (C02) give dihydropulvinone,

m.p. 215—219° (benzoate, m.p. 140—141°) (cf. 
Claisen et al., A ., 1895, i, 373). A. T. P.

a-Tocopherolquinone. P . K arrer  and A. 
Geig er  (Helv. Chim. Acta, 1940, 23, 455—459).— 
Homogeneous a-tocopherolquinone (I) is readily ob
tained by oxidation of ¿^«-tocopherol with AuC13 
whereas repeated treatm ent is necessary if EeCl3 is 
used. The use of AgNOa leads to  a non-homogcneous 
product. (I) in -25-mg. doses is physiologically 
inactive. H. W.

N itration  of (3-3 : 4  : 5-trim ethylphenyliso- 
valeric acid and its  m eth y l ester. I. F orm 
ation of 5-n itro-4 : 4  : 6 : 7 : 8-pentam ethyldi- 
hydrocoum arin. L. I. Sm ith  and W. W. P richard  
(J. Amer. Chem. Soc., 1940, 62, 780—784).—3 : 4 : 5- 
C6H 2Me3-CMe2-CH2-C02Me and K N 0 3-H 2S04-CHC13 
a t —15° to  5° give 53% of o-nitro-4 : 4 : 6 : 7 : 8- 
pentamethyldihydrocoumarin (I), m.p. 152-5— 153° 
[also obtained in 20% yield from the corresponding 
acid by H N 03 (d 1-6)], and 45% of a substance, 
C15H 20OgN2, m.p. 125—125-5°. (I) yields (granul
ated Z n-A c0H -H 20) the S-A'/Zo-derivative (II), m.p. 
125—125-5°, which, pptd. from dil. NaOH by acid, 
gives 5-hydroxy-4: 4 : 6 : 7 : 8-pentamethylhydrocarbo- 
styril, m.p. 193—194° (does not couple; acetate, m.p. 
207—208°). By diazo-reactions (II) gives 5-iodo-, 
m.p. 131-5—132-5° (loses I  to  boiling 20% KOH), 
and 5-hydroxy-4 : 4 : 6 : 7 : 8-pentamethyldihydrocou-
marin, m.p. 207—208° (Me etiier, m.p. 132—-132-5°, 
resists further methylation, benzoylation, and fission 
by 20% KOH). R. S. C.

Pyrone ser ie s . A ttem pted oxidation of chrom - 
anones w ith  selen ium  d ioxide. I. D . Chakra- 
varti and J .  D utta (J. Indian Chem. Soc., 1939, 
16, 639—644).—Condensation of the appropriate 
phenol w ith C1-[CH2]2-C02H  in KOH gives the 
phenoxypropionic acid, cyclised in C0H c with P 20 5. 
The following are described : P-(p-chloro-, m.p. 138— 
139°, p-(o-chloro-, m.p. 108—109°, p-(p-nitro-, m.p.
118—119°, p-(o-nitro-, m.p. 121— 122°, $-(o-methyl-, 
m.p. 94— 95°, and p-(p-methyl-phcnoxy)-, m.p. 146°, 
and $-(2)-naphthoxy-, m.p. 144— 145°, and P-(l)- 
naphthoxy-propionic acid, m.p. 147—148°; 6-chloro-, 
m.p. 106° (3-veratrylidene derivative, m.p. 151— 
152°), S-chloro-, m.p. 65° (3-veratrylidene derivative, 
m.p. 110—111°), 6-nitro-, m.p. 176— 177° (3-veratryl
idene derivative, m.p. 190—191°), 8-nitro-, m.p. 126— 
127° (3-veratrylidene derivative, m.p. 179—180°), 
P-naphtha-, b.p. 185—187°/9 mm. [semicarbazone, 
m.p. 227° (decomp.)], a-naphtha-, m.p. 104° (3-vera
trylidene derivative, m.p. 169—170°), 8-methyl-, 125— 
130°/9 mm. [semicarbazone, m.p. 230—231° (decomp.)], 
and 6-methyl-chromanone, b.p. 118—-126°/6 mm. (3- 
veratrylidene derivative, m.p. 131— 132°). The 
chromanones are not oxidised with Se02 to  chrom- 
ones, although the flavanones and chalkones are 
oxidised with Se02 to  the  flavones. 5-Chloro-2- 
hydroxy-Z' : 4 '-dimethoxycJiallcone, m.p. 174°, is oxid
ised to  G-chloro-Z': 4 '-dimethoxyflavone, m.p. 194°, 
and the 3-chloro-chalkone, m.p. 163— 164°, similarly 
affords the 8-chloro-jlavone, m.p. 110° (decomp.). 
Z-Nitro-2-hydroxy-Z' : 4 '-dimetJioxy-5-methylchalkone, 
m.p. 175°, yields 8-nitro-Z' : 4 '-climethoxy-G-methyl- 
jlavone, m.p. 244—245° (decomp.). E. R. S.
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Syntheses of 5 : 6- and 5 : 8-dihydroxyflavone 
and constitution  of prim etin . Z. H o rii (J. Pharm. 
Soc. Japan , 1939, 59, 209—214).—Prim etin is shown 
to be 5 : 8-dihydroxyflavone (I). 1 : 2 :  6-C0H 3Ac(OH)2 
is converted by CH2N2 in E t20  into 2-hydroxy-Q- 
methoxyacetophenone, b.p. 141°/16-5 mm., m.p. 57— 
58°, which with alkaline K 2S ,0 8 and then HC1 a t 100° 
gives .2 : 5-dihydroxy-Q-metiioxyacetophenone (II), b.p. 
155— 160°/5-5 mm., m.p. 91-5—92-5° (Ac2, m.p. 66-5— 
67-5°, and Bz2, m.p. 153-5— 154-5°, derivatives). 
Bza0 , NaOBz, and (II) a t 175—185° afford Q-hydroxy- 
5-methoxyflavone, m.p. 183-5—185° (Ac derivative, 
m.p. 136—137°), which is demethylated (A1C13 in 
PIlN 02 a t 100° or by 20% HC1 or HI) to  5 : 6 -  
dihydroxyflavonc (III), m.p. 189— 191° (Ac2 derivative, 
m.p. 165—166-5°). A lternatively (II) ia completely 
m ethylated to  2 : 5 :  Q-trimethoxyacetophenone (IV), 
b.p. 163-5°/ll mm., which is condensed with EtOBz 
and Na and then  hydrolysed by H I.to  (III). (IV) is 
partly  dem ethylated by N H 2P h,H I and N Ii2Ph a t 
120—130° to  (S-hydroxy-2 : 5-dimethoxyacetophenone, 
b.p. 136°/2 mm., m.p. 61-5—62-5°, transformed by 
BzCl and C5H 5N  into the benzoate, m.p. 120—121°, 
which with NaNH2 in dry PhMe a t 100° gives 6- 
hydroxy-2 : 5-dimethoxy-u-benzoylacetophenone, m.p. 
167— 168°. This with NaOAc and glacial AcOH, or 
cone. H 2S04 a t 100°, gives 5 : 8-dimethoxyflavone, m.p. 
145-5—146-5°, which is unaffected by boiling 20% 
HC1 bu t is partly  demethylated by A1C13 in boiling 
CS2 to  5-hydroxy-8-metlioxyflavone, m.p. 210° (acetate, 
m.p. 176°), which does not depress the m.p. of the Me 
ether of (I). H. W.

Flavones, ftavanones, and flavonols derived  
from  hydroxyquinol. G. B a rg e l l in i  and G. B. 
M a rijti-B e tto lo  (Gazzetta, 1940, 70, 170—178).— 
1 : 2 : 4 :  5-CGH 2Ac(OMe)3 with boiling conc. HC1 gives 
2 : 1 : 4 :  5-OH-C8H 2Ae(OMe)2 (I). W ith PhCHO in 
E tO H -K O H , followed by C 02, (I) gives 2-hydroxy- 
4 : 5-dimethoxychalkone (II), m.p. 98°, and, especially 
when the am ount of KOH and the temp, are increased, 
6 : 1-dimethoxyflavanone (III), m.p. 170—171°, also 
obtained by heating (II) in  dll. HCl-EtOH. When 
heated with dil. KOH and treated  w ith C 02, (II) gives 
6 : 7-dimethoxyflavone. W ith H 20 2 in E tO H -K O H , 
(II) or (III) yields 6 : l-dimethoxyflavonol, m.p. 198°, 
which with H I gives a red product. W ith anisaldehyde, 
(I) similarly gives 2-hydroxy-4 : 5 : 4'-trimethoxy- 
chalkone (cf. Bargellini et al., A., 1911, i, S55) and 
6 : 7 ;  4 '-trimethoxyflavanone, m.p. 154°. Se02 in 
C5H 11'OH oxidises (IV) to  6 : 7 : 4'-triinethoxyflavone, 
whilst H 20 2 yields 6 : 7 :  4 '-trimethoxyflavonol, m.p. 
230°, with (in presence of excess of H 20 2) 2 : 4 : 5 : 1- 
0H -C6H 2(0Me)2-C02H. W ith veratraldehyde, (I) 
gives, by similar methods, 2-hydroxyA : 5 : 3 ':  4'- 
tetramethoxychalkone, m.p. 152°, and 6 : 7 : 3' : 4'- 
tetrametlioxy-flavanone, m.p. 161°, -flavone, m.p. 219°, 
and -flavonol, m.p. 228°, and -with piperonal, 2- 
hydroxy-4-: 5-dimethoxy-3 ' : 4 '-methylenedioxychalkone, 
m.p. 189°, and 6 : 1 -dimcthoxy-3': 4 '-metliylenedioxy- 
flavanone, m.p. 176°, -flavone, m.p. 250°, and -flavonol, 
m.p. 258°. E. W. W.

Synthesis of derivatives of diphenylene 
dioxide. XV. a-Keto- (or -hydroxy-)0-(or 
-y-)m orpholylalkyldiphenylene d ioxides. M.

T omita (J. Pharm. Soc. Japan , 1939, 59, 205—206; 
cf. A., 1939, II , 442).—Treatm ent of 2 : 6-di-P- 
halogeno-a-ketoethyldiphenylene dioxide with 
morpholme gives 2 : 6-di-a.-keto-$-morpholinoethyldi 
phenylene dioxide, m.p. 195° (hydrochloride, m.p 
>300°), reduced (Na-Hg or H 2- P t 0 2) to  2 : 6 -di-a. 
hydroxy-[i-morpholinoethyldiphenylene dioxide, m.p 
202°. The following are obtained analogously : 3 : 7 
dimethyl-2 : 6-di-a-keto-, m.p. 171° (hydrochloride, m.p 
>300°), and -a-hydroxy-, m.p. 242°, - fi-morpholinoethyl 
diphenylene dioxide-, 2 : 6-di-a-keto-, m.p. 176° (hydro 
chloride, m.p. >280°), and -a-hydroxy-, m.p. 199°, 
-y-niorpholinopropyldiphenylene dioxide; 2: Q-di-a-keto-, 
m.p. 184° (hydrochloride, m.p. >280°), and -u.-hydroxy-, 
m.p. 220—232°, -$-morpholinopropyldiphenylene di
oxide. The properties of these compounds are similar to 
those of the piperidino-derivatives (loc. cit.). H. W.

P hotolysis of rhodam ine. E. B aur  (Atti X 
Congr. In tem az. Chim., 1938, 4, 417).—Anaerobic 
irradiation of rhodamine (I)-3B, -3G, or -6G adsorbed 
on colophony (II) sol affords CH20 . The non-Et- 
esterified forms of (I) [e.g., (I)G] do not yield CH20. 
The effect is independent of the  nature of the alkyl 
group. (I)G gives CH20  when (II) is replaced by 
MeOH, PrOH, and other alcohols, probably owing 
to  ester formation during irradiation. E. 0 . H.

Proof of structure of 6-chloro-8-chlorom ethyl- 
1 : 3-benzdioxan by oxidation. C. A. B u b iile e , 
B. C. B ass, R. B. D arling , and M. E. Lubs (J. 
Amer. Chem. Soc., 1940, 62, 890—894).—Passage of 
HC1 into 25-CcH4C1-OH in 40% CH20-conc. HC1- 
H 2S04 a t 40° gives 6-chloro-8-cMoromdhyl-1 : 3-benz- 
dioxan (I), m.p. 103°, which with C r03-A c0H  gives

ClHoC

( I . )

ClHoC
x QH2

( i i . )

Q-chloro-8-chloromethyl-l : Z-benzdioxan-i-one (II), m.p. 
181— 182°, hydrolysed by NaOII to  S-chloro-2- 
hydroxy-Z-hydroxymethylbenzoic acid (III), m.p. 
166-5—167° (purple FeCl3 colour). K M n04 oxidises 
(I) in boiling A c0H -H 20  to G-chloro-8-aldehydo-l : 3- 
benzdioxan-4-one (IV), m.p. indefinite (reduces 
Tollens’ reagent), o-chloro-2-hydroxy-Z-aldehydobenzoic 
acid (V), + H 20 , m.p. 217—221°, o-chloro-2-hydroxy- 
isophthalic acid (VI), + H 20 , m.p. 238—240° (red 
EeCl3 colour; Et2 ester, m.p. 50—51°), and small 
amounts of (II) and 6-chloro-8-aldehydo-l : 3-benz
dioxan (VII), m.p. 138—138-5° (phenylhydrazone, m.p. 
152-5— 155°). (V) and (VI) are formed by oxidation 
of (IV), which is formed by way of (II) and (VII). 
The dioxanone ring of (IV) is easily ru p tu re d : 
titration  with alkali gives (V), N H 20H,HC1 and 10% 
NaOH give the oxime, m.p. 199-5—200-5°, of (V), and 
H 2-R aney Ni in EtOAc a t 2-5 atm . gives (III), a- 
OH-C6H 4-CO,H, CHClg, and aq. NaOH a t 80° give 
3 : 2 :  1-CH0:C6H3(0H)-C02H, converted by Cl2 in 
AcOH into an anhyd. form, m.p. 226°, of (V), which 
with K M n04 in A c0H -H 20  gives an  anhyd. form, 
m.p. 245—246°, of (VI). R- S. C.

Forsythin as isom eride of phillyrin  (philyr- 
oside). Its constitution . T. K a k u , H. Ri, and
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N. H ara (J. Pharm. Soc. Japan, 1939, 59, 248— 
255).—Forsythin exists in a-, m.p. 154— 155°, and 
(3-fonns, m.p. 184—185°, [a]D (both) +64-6° (63-9°) 
in C5H SN, +48-4° (48-5°) in EtOH, of which the 
former is identical with phillyrin. CII2N2 or Me2S04 
converts forsythegenol into ejnpinoresinol Me2 ether 
[(N 02)2-derivatives, (i) m.p. 230°, [a]D +  119-7°, 
(ii) forms, m.p. 161— 162° (unstable) and 180°, [a]D 
+  147-4°]. The ghicosides are probably

9-C6H n 0 5-4
0-CH2-CH CH-C6H 3(OMe)-3

3 : 4-(0Me)2C6H3-CH CH-CH,-0 R. S. C.
D erivatives of 4-phenylpentam ethylene oxide 

and su lphide.—See B., 1940, 346.
O xidation of th iophen-sulphur by calcium  

hypochlorite solutions.—See A., 1940, I, 268.
Thiophen series. LI. A tophan-like deriv

atives of d ithienyl and diphenyl. W . St e in k o pf  
and II. J. von P etersd o rff  (Annalen, 1940 , 543,
119—12S; cf. A., 1939, II , 443).—Isatin (I), p- 
C6H 4Pli-COMe, and 28% ICOH w ith a little E tO H  at 
110° (bath) give 2--p-diphenylylqiiinoline-4-carboxylic 
acid, m.p. 289—290°, decarboxylated (soda-lime) to  2- 
p -diphenylylquinoline, m.p. 175— 177°. (CGH 4-COMe- 
p)2 and (I) similarly give 4 : 4!-di-(4"-carboxy-2" - 
quinolyl)diphenyl, m.p. >320°, whence 4 : 4'-o'j-2"- 
quinolyldiphenyl, m.p. 314— 315°. 2 : 2'-Dithienyl,
AcCl, and TiCl4 in C6H G a t 100° (bath) afford 5- 
acetyl-, m.p. 114-5— 115-5°, and 5 : 5 '-diacetyl-2 : 2'- 
dithienyl, m.p. 231—232°, converted (as above) into
5-mono-, m.p. 237—238°, and 5 : 5 '-di-(4"-carboxy-2"- 
quinolyl)-2 : 2'-dithienyl, amorphous (Me2 ester, m.p. 
271—273°), respectively, whence 5-mono-, m.p. 142— 
143°, and 5 : 5'-di-(2"-quinolyl)-2 : 2'-dithienyl, m.p.
243—244°, respectively. 3 : 3 '-Diacetyl-5 : o'-dimethyl- 
2 : 2'-dithienyl, m.p. 109—111° (from the Mea deriv
ative, AcCl, and A1C13 in CS2), gives 3 : 3'-di-(4"- 
carboxy-2"-quinolyl)-5  : 5 ' -dimethyl - 2 : 2 ' -  dithienyl, 
hygroscopic, m.p. 209° (decomp.), + AcOH, m.p. 
222—224°. 2 : 5 : 2 ' :  5'-Tetramethyl-3 : 3'-ditliienyl, 
AcCl, and TiCl4 in CBH G afford the 4 : 4'-^4c2 derivative, 
m.p. 90—91°; 2-phenylthiophen similarly yields 5- 
phenyl-2-acetothienone, m.p. 115—118°, whence 5- 
phenyl-2-4'-carboxy-2'-quinolylthiophen, m.p. 230— 
231°. Aeetylthiophthen and (I) give 2(or 3)-4'- 
carboxy-2'-quinolylthiophthen, m.p. 260—262° (blacken
ing), whence 2(or 3)-2'-quinolylthiophthen, m.p. 214— 
215°. Many of the compounds show luminescence in 
Hg light. H. B.

Thiophen series. LII. D erivatives of
3-brom o- and 2 : 3-dibrom o-thiophen. W . St e in - 
k o p f  and, in part, H. J . vo n  P e t e r s d o r f f  (Annalen, 
1940, 543, 128— 132).—3-Bromothiophen (I), b.p. 
154— 160° [from 2 : 3-dibromothiophen (II), E tB r, 
and Mg in E t ,0  and subsequent hydrolysis], with 
Hg(OAc)2 in AcOH at 50—55° and the b.p. gives the 
2 : 5-di- and 2 : 4 :  5-tri-acctoxymercuri-dcriviilives, 
respectively, converted (usual method) into 3-bromo- 
2 : 5-di-iodo- (III), m.p. 55—56°, and - 2 : 4 :  5-tri- 
iodo-thiophen, m.p. 156—157°, respectively. An 
excess of B r rapidly converts (III) into tetrabromo- 
thiophen. 3-Bromothiophen-2-sulphonic acid (amide, 
m.p. 163—164°) is formed from (1) and cold C1S03H.

2 : 3-Dibromo-5-iodothiophen, m.p. 58—58-5° [from
(II), HgO, and I  in CGH G], with Cu-bronze a t 240° 
affords 4 : 5 : 4 ' :  5 '-tetrabromo-2 : 2 '-dithienyl, m.p. 
181° (with Br gives hexabromo-2 : 2'-dithienyl). The 
di-, tri-, and tetra-chloro-2 : 2'-dithienvl of Eberhard 
et al. (A., 1894, i, 117; 1S96, i, 16) are the 5 :5 '- ,  
3 : 5 :  5'-, and 3 : 5 : 3 ' :  5'-derivatives, respectively.

H. B.
Som e reactions of A^-y-lactones. E. W alton  

(J.C.S., 1940, 438—442).—The statem ent of Lukes
et al. (A., 1929, 824) th a t lactones of type q ^  ^ q o ^ O
(^4) with amines give not pyrrolidones of type

> R '■ 0 I I , but open-chain amides,
NHR-CO-[CH2].2-COR', is incorrect. Their “ Icevul- 
anilide ” obtained from A^-angelicalactone (I) ( A ; 
R ' =  Me) and N H 2Ph a t 1S0°, is identical with 2- 
hydroxy-l-phenyl-2-methyl-5-pyrrolidonc (II) (loc. 
cit.), which with B r-H 20  gives the corresponding 1-p- 
bromophenyl compound, m.p. 159— 161° (decomp.), 
also obtained from (I) and p-CGH,jBr-NH2 (III). 
Succinanil with MgMel in CfiH 6 also gives (II) (mixed 
m.p.). y -P h en y l-c ro to n o lac to n e  (IV) (A ; R ' =  
Ph) with conc. aq. N H:i gives 2-hydroxy-2-phenyl-5- 
pyrrolidone (V), and with 33% aq. N H 2Me, N H 2E t, 
and N H 2Pr° gives 2-hydroxy-2-phenyl-\-meth]jl- (VI), 
m.p. 130—-135° (decomp.) [also obtained from 
succinomethylimide (VII) (cf. Lukes et al., A ., 1928, 
897)], -1-ethyl-, m.p. 85—87°, and -l-n-propyl-5- 
pyrrolidone, m.p. 85—86°. These products (in the 
formation of which there are colour changes from 
green through blue, violet, and red, to  yellow-) are all 
amphoteric, dissolving in 6n-HC1 and in 2x-NaOH. 
In  the latter, (V) is decomposed, bu t (VI) m ay be 
refluxed unchanged for 5 min., and its homologues 
are also stable ; the compounds are, however, hydro
lysed by aq. HC1 or E tO H -H Cl to  CH„Bz-CH„-C02H 
and N H 2R. W ith boiling N H 2Ph, (IV) gives 2- 
hydroxy-1 : 2-diphenyl-o-pyrrolidone, m.p. 148— 149°, 
which with B r-H 20  forms 2-hydroxy-2-phenyl-1 -p- 
bromophenyl-5-pyrrolidone, m.p. 166°, also obtained 
from (III) and (IV). ^-C6H4Me-C0-[CH2]2-C02H and 
Ac20  a t 100° give y-\)-tohyl--crotonolactone (VIII), 
m.p. 111°, which with conc. aq. NH3 a t 100° gives 2- 
hydroxy-2--p-hlyl-5-pyrrolidone, m.p. 165—167°
(decomp.), previously regarded as an open-chain 
amide. W ith 33% aq. NH 2Me, (VIII) gives 
2 - hydroxy - 2 - p - tolyl -1 - methyl - 5 - pyrrolidone, m.p. 
(+0-5H 20) 92—93°, (anhyd.) 132— 140° (decomp:), 
also obtained from (VII) and £>-C0H 4Me*MgBr in CGH 6. 
j)-CGH 4Bi-CO-[CH2]2-COoH with Ac20  a t 100° gives y- 
-p-bromophenyl--crotonolactone, m.p. (impure) 115— 
130° (decomp.), w'hich with warm aq. NH 3 and with 
33% aq. N H 2Me gives respectively 2-hydroxy-2--p- 
bromophenyl-5-pyrrolidone, m.p. 169—171° (decomp.), 
and -1 -methyl-o-pyrrolidonc, m.p. 145— 148° (decomp.) 
[also obtained from (VII) and ^-C6H 4Br-MgBrJ. 
Similarly y-Tp-anisyl-A^-crotonolactone, m.p. 110—111° 
(obtained as before) gives 2-hydroxy-2-p-anisyl-5- 
pyrrolidone, m.p. 133— 135°, and -\-methyl-5-pyrrolid
one, m.p. 88—92° [not obtained from (VII)]. The 
above pyrrolidones are hydrolysed by HC1 as before. 
A ttem pts to  confirm the presence of OH in (VI) were 
unsuccessful, there being no reaction with Me2S 04,
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Ac20 , or PhNCO, and AcCI causing elimination of 
H 20  to  give an unsaturated product. E. W. W.

D erivatives of substituted  succin ic acids. IV. 
Action of alkaline sod ium  hypobrom ite on som e  
a-alkyl-a'-arylsuccinam ides. J . A. McR ae and 
(Miss) N. A. McGin n is  (Canad. J . Res., 1940, 18, B , 
90—95).—The N H 4 salt of phenylmethylsuecinic acid 
when heated a t 180° gives a-phanyl-rx'-methyls uccin- 
imide, m.p. 109°, which with N H3-E tO H  affords the 
-amide, m.p. 224—225°. This amide with NaOBr is 
converted into 6-phenyl-5-methyldihydrouracil, m.p. 
192— 195° (lit. 185°), not identical with the correspond
ing 5-phenyl-G-methyl compound (I), m.p. 224°. 
$-Amino-v.-phenylhutyric acid, m.p. 248°, prepared 
from Me a-phenylcrotonate and N H 2OH, with 
KCNO yields P-ureido-a-phenylbutyric acid, which 
when heated is converted into (I). fi-Cyano-fi-phenyl- 
a-Ti-hexyl’propinnic acid, m.p. 166°, obtained from 
heptylidenephcnylacetonitrile and KCN, is difficult to 
hydrolyse and the succinic acid is directly converted 
into phenyl-a.'-n-hexylsuccin-imide, m.p. 52°, by 
heating the N H t salt, and thence with NH 3-E tO H  
into the -amide, m.p. 233° (decomp.). This amide 
with NaOBr gives §-phenylureido-a.-\\-hexylpropionic 
acid, m.p. 144— 145° (decomp.). a-Phenyl-a.’-benzyl- 
succin-imide, m.p. 131°, is converted (NH3-E tO H ) with 
difficulty into the -amide, m.p. 216°, which with 
NaOBr has given a substance, m.p. 219°, which could 
not be characterised. E. R. S.

Identification of organic com pounds. II. 
P iperidyl derivatives of arom atic halogenonitro- 
com pounds. (Miss) M. K. Se ik e l  (J. Amer. Chem. 
Soc., 1940, 62, 750—756; cf. A., 1940, II, 160).— 
Conditions are defined for conversion of aromatic 
halogenonitro-compounds into piperidino-derivatives. 
The following compounds are described, the piperi- 
dino-group being inserted, unless otherwise stated, by 
replacement of halogen. l-Chloro-2 : 4-dinitro-5-, 
m.p. 114— 114-5° (lit., 117— 118°, 119°), 1 : 3-dibromo- 
2 : 4-dinitro-5-, m.p. 129— 129-5°, l-chloro-4-nilro-Z- 
[from 1 : 3 :  4-C6H3Cl(N02)2 (I) or -C6H 3C1,*N0, (II),
1 : 2 : 3 : 5-C6H 2Cl(N02)3 or -C0H 2Cl2(NO2)2], " m.p. 
125-5°, 1 : 3-dichloro-5-niiro-( ?)2- [from 1 : 3 : 2 : 5- 
CgH2Cl2(N 02)2], m.p. 86-5—87-5°, 1 : S-dichloro-5- 
nitro-4-, m.p. 57—58°, l-chloro-2 : 3-dinitro-4- [from 
1 : 4 : 2 : 3-C6H 2Cl2(N 02)2], m.p. 91—92°, 1 -chloro-
2 : 5-dimtro-4-, m.p. 71-5—72-5°, 1 : 2-dichloro-4-nitro-
3-, m.p. 73—-74°, 1 : 3-dichloro-4-nitro-5-, m.p. 41— 
42°, 1 : 2-dichloro-Z : o-dinitro-6-, m.p. 95—96°, and
1 : 3-dibromo-4-nitro-5-, m.p. 70—71°, -1 '-piperidino- 
benzene-, l-n itro-2: 5- [from (I) or (II)], m.p. 77-5— 
78-5°, l-chloro-S-nitro-4 : 6- [from 1 : 2 :4  : 5- 
C6H 2C12(N 02)2 or -C6H2C13*N02], m.p. 103-5— 104° 
and ( +  piperidine) ~125°, 1 : 2-dinitro-Z : 5-, m.p. 
173—173-5°, 1 : 2-dinitro-Z : 6-, m.p. 167— 167-5°, 1- 
chloro-S-nitro-2 : 6-, m.p. 93-5—94°, l-cliloro-4-nitro-
3 : 5-, m.p. 88-5—89-5°, 1-cMoro-A : 5-dinitro-2 : 6-, 
m.p. 188-5—189°, l-chloro-3 : 5-dinitro-2 : 4-, forms, 
m.p. 142-5— 143° and (stable) 146-5—147-5°, 1 -chloro-
2 : Q-dinitro-3 : 5-, m.p. 190°, l-bromo-4-nitro-3 : 5-, 
m.p. 87-5—88°, and l-bromo-2 \ 4-diniiro-3 : 5-, m.p. 
224—225°, -dipij>eridinobenzene\ l-o-, m.p. 38— 
39° (hydrochloride, m.p. 210-5— 212°), and 1-m-nitro- 
benzylpiperidine, m.p. 10—13° (hydrochloride, m.p.

202-5—205°). s-C8H 3(N 02)3 and piperidine give an 
unstable additive compound, m.p. 60—62° (decomp.
110—120°). 1 : 3 :  5-C6H3Cl(N02)2 dissolves, form
ing an additive compound, which is not isolated. 
1 : 3 :  5-C6H3Cl2-N02, 1 : 2 : 6- and 1 : 4 : 2- 
C6H3MeCl*N02 do not react. R. S. C.

Q uinuclidine derivatives.—See B., 1940, 406.

O xalates of am m onium -pyrid ine p latinum  
com pounds.—See A., 1940, I, 267.

ArlArl-N icotinoyl derivatives of su lphanilam ide.
T. C. D aniels and H. I wamoto (J. Amer. Chem. 
Soc., 1940, 62, 741—742).—,N4-Aricotinoyl- (I), m.p. 
257—258° (N1-^4c derivative, m.p. 255—256°), and 
thence ’N 1N i -dinicolinoyl-sulphanilamide, forms, m.p. 
222° and 24S°, are prepared from 2)-NH2-CGH4-S0 2‘N H 2 
by nicotinoyi chloride in C5H 5N a t 100° or from 
nieotinanilide by C1S031I (first a t <15° and then a t 
60°) etc. (nomenclature : A., 1938, I I ,  439). The 
pharmacological properties of (I) are promising.

R. S. C.
P yridine su lphanilam ides.—See B., 1940, 405.

Phenylpyrid ines.—See B., 1940, 346.
M echanism  of form ation  of indoxyl in  vivo  

from  o-nitrobenzene derivatives.—See A., 1940, 
II I , 519.

p-Indolylacetic acid s.—See B., 1940, 346.

Syntheses in  the indole ser ies. I. S ynthesis  
of indolyl-3-glyoxylic acid and of r-3-indolyl- 
glycine. J. W . B a k er  (J.C.S., 1940, 458—460).— 
Mg indolyl iodide and C 02Me-C0Cl give Me 
indolyl-3-glyoxylatc (I), m.p. 224°, Which contains a 
prototropic pentad system, yielding an Ac derivative, 
m.p. 130°, and a xenylurethane, shrinking a t 167° to  a 
clear liquid a t 200°, of the enolic form. Hydrolysis 
(NaOH) of (I) affords the acid, m.p. 216° (decomp.), 
also obtained either by hydrolysis or treatm ent with 
H N 0 2 of the amide, m.p. 252° (slight decomp.). 
Methylation- (MeOH-Na-Mel) of (I) gives Me I- 
methylindolyl-3-glyoxylate, m.p. 82-5°, and reduction 
(Al-Hg) yields Me indolyl-Z-glycollate, m.p. 82-5°. 
Oximation of (I) affords oxime-A, m.p. 174°, and -B, 
m.p. 143°; the former is reduced (Al-Hg in E t20) 
to  Me a.-aminoindolyl-3-acetate, m.p. 118°, which is 
hydrolysed (NaOH) to r-3-indolylglycine, m.p. 221° 
(decomp.). E. R. S.

A m a n ita  tox in s. V. Constitution of phallo- 
idine. H. W iela n d  and B. W itk o p  (Annalen, 
1940, 543, 171—183).—Phalloidine (I), C30H39O9N-S 
(cf. Lynen et al., A., 1938, II , 6 6 ; method of isolation 
modified), [a]D +62-3° in E tO H , is hydrolysed by 
30% H 2S04 in C02 a t 100° (bath) to /-cysteinc (isolated 
partly  as cystine owing to  subsequent autoxidation), 
/-alanine, Hiydroxyproline b, m.p. 241° (decomp.), 
[a]!0 —57-4° in H 20  (Leuchs et al., A., 1920, i, 85), 
and \-hydroxylnyptophan [n-amino-B-2-keto-2 : 3-di- 
hydro-3-indolylpropionic acid] (II), m.p. 249—253° 
(decomp.), [a]i,° +39-2° in N-NaOH. Quant, results 
indicate th a t (I) is the hexapeptide derived by loss of 
6H aO [(I) does not contain free N H 2 or C 02H] from 
1,-2, 2, and 1 mol., respectively, of the above N H 2-
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acids. Hydrolysis of (II) by short treatm ent with hot 
aq. Ba(OH), gives (probably) o- 
ISiH2-C6H4-CH(C02H)-CH2-CH(NH2)-C02H  (couples 
with P-C10H 7*OH); (II) gives the Folin-Denis but 
not the Hopkins-Cole reaction. H. B.

Synthesis of n itrogen rin g  com pounds. XIX. 
Synthesis of isoquinolines having 2V-hetero-ring 
in  1-position. S. Sugasawa, K. Sakueax, M. Etrji- 
sawa, and N. Sugimoto (J. Pliarm. Soc. Japan, 1940, 
60, 39—42).—E t quinaldinate and 3 : 4- 
(CH20 2)C6H3-CH2,CHMe-NH2 a t -2 2 0 °  give quin- 
aldin-$-3 : 4:-methylenedioxyphenyl-y.-mcthylcthylamide, 
m.p. 125°, cyclised by P0C13 in hot PhMc to  6 : 7- 
mefhylenedioxy-1-2'-quinolyl - 3 - methyl-3 : 4-dihydroiso- 
quinoline, m.p. 143°. The corresponding dimethiodide 
is transformed into the methochloride, which is 
catalytically reduced to  6 : 7-methylenedioxy-1 -2'-1 
methyl -1 ' : 2 ':  3 ':  4' - tetrahydro quinoljd - 2 : 3 -  di - 
methyl-1 : 2 : 3 : 4-tetrahydroisoquinoline, character
ised as the dipicrate, m.p. 214—215°. Quinaldin-p- 
3 : 4-methylenedioxyphenylethylamide, m.p. 108°, is 
similarly cyclised to  6 : 7-methylenedioxy-1-2'-quinolyl- 
3 : 4-dihydroisoquinoline, m.p. 121°, which gives only 
resinous products with C2H4Br2. Catalytic reduction 
of 6 : 7 -  dimethoxy -1 - 3' - pyridyl - 3 : 4 - dihydrotso -
quinoline dimethochloride gives the non-cryst. 6 : 7 -  
dimethoxy-l-l'-methyl-3'-piperidyl-2-methyl- 
1 : 2 : 3 :  4-tetrahydroisoquinoline (dipicrate, decomp.
207-5°; platinichloride, decomp. 224°). p-Nicotin- 
homoveratrylamide is catalytically reduced to 1- 
methyl-3-piperidylhomoveratrylamide, m.p. (crude) 
~95° (picrate, decomp. 230°), cyclised by P0C13 in 
dry PhMe to  non-cryst. 6 : 7-dimethoxy-1-1'-methyl-3’- 
piperidyl-3 : 4-dihydroisoquinoline (dipicrolonate, de
comp. 243°). Ghloroacet-$-methoxy-$-3 : 4-metliylene- 
dioxyphenyl-%-meihylethylamide, b.p. 179°/3-5 mm., 
from the amine and CBLCl'COCl in COMe2 a t 0°, is 
transformed by piperidine in C6H 6 into piperidinoacet- 
P - metJioxy - p - 3 : 4-metliylenedioxyphenyl-o.-m&thylcthyl- 
amide (methiodide, dccomp. 197— 198°), cyclised by 
P0C13 in boiling PhMe to 6 : 7-methylenedioxy-1- 
piperidinomethyl-3-methylisoquinoline, m.p. 140° 
(methiodide, decomp. 201—202°). H. W.

H ydrogenation under pressure of 6-hydroxy- 
quinoline and its  derivatives. K. M iy a k i and 
H. K a t a o i c a  (J. Pharm. Soc. Japan , 1939, 59, 222— 
224).—6-Hydroxyquinoline is hydrogenated (20% 
Ni-kieselguhr in abs. EtOH) a t 140°/80—100 atm. 
(initial pressure) to  the 1 : 2 : 3 :  4-tetrahydride, m.p. 
160°, whereas a t 180° the product is the decaliydride, 
separated into a solid, m.p. 185°, and a liquid, b.p.
93—9S°/0-005 mm., portion. 6-Acetoxyquinoline in 
c?/c/ohexane a t 140° yields the tetrahydride, b.p. 130— 
140°/0-01 mm. 6-Acetoxy-l-benzoyl- in abs. E tO H  a t 
250° is converted into 6-hydroxy-l-hexahydrobenzoyl- 
1 : 2 : 3 : 4-tetrahydroquinoline, m.p. 210°, whilst 6- 
methoxy -1  - hexahydrobenzoyl -1  : 2 : 3 : 4 - tetrahydro - 
quinoline, m.p. 75—76°, is obtained from the 
corresponding Bz derivative. H. W.

5 : 5-D im ethylhydantoins containing a NRR' 
substituent. H . It. H en ze  and J .  W. Magee  (J. 
Amer. Chem. Soc., 1940, 62, 912—913).—
COMe-CH2\N RR', KCN, and (NH4)2C03 in 50% EtO H  
a t 55—65° give 68—92% yields of 5-methyl-5-1$-

methyl-, m.p. 190°, -ethyl-, m.p. 171°, and -benzyl- 
anilinomethylhydantoin, m.p. 213°, 5-methyl-5-N- 
benzyl-'N-methyl-, m.p. 204°, -ethyl-, m.p. 165°, -n- 
propyl-, m.p. 157°, and -n-butyl-aminomethylhydantoin, 
m.p. 169°, 5-methyl-5-~N-o-, m.p. 177°, and -j)-methyl- 
benzyl-'N-methylaminomethylhydantoin, m.p. 178°, and 
5 - methyl- 5 - N - cyclohexyl-'N-methylaminomethylhydan- 
toin, m.p. 199°. M.p. are corr. R. S. C.

Colour in  relation to chem ical constitu tion  of 
the organic sa lts  and m etallic  derivatives of 
oxim inodiphenylthiohydantoin. S. D utt and
B. M. S. A gaiuval (Proc. Indian Acad. Sci., 1940,11, 
A, 96—105).—Protracted action of NaNOa on 1 : 3 -  
diphenylthiohydantoin in  AcOH a t room temp, gives 
unchanged material, an  unidentified yellow substance, 
m.p. 245°, and oximino-1 : 3-diphenylthiohydantoin 
(I), m.p. 174°. (I) is bright yellow when solid or in
solution in non-hydroxylic org. media but gives an 
intense crimson colour on addition of alkali or org. 
bases, thus resembling violuric acid. The change is 
a ttribu ted  to  the conversion of the oximino-ketonic
into the nitroso-enolic form : C\S<^^|:)| | 4̂ '^

C S < ^ p |^ .Q g .  (I) gives salts with N H 2Me, m.p.
120°, NHMe2, m.p. 14S°, NMe3, m.p. 152°, N H ,E t, 
m.p. 156°, N H E t2, m.p. 179°, N E t3, m.p. 87°, N H 2Bu^, 
m.p. 167°, C3H 5N, m.p. 139°, piperidine, m.p. 158°, 
nicotine, m.p. 132°; the K , m.p. 167°, Na, m.p. 188°, 
and N H a, m.p. 112°, salts are described.

H. W.
Dicyclic heterocyclic com pounds w ith  a hetero

atom  com m on to both cycles. V. P relog  (Arh. 
Ivemiju, 1939, 12, 97— 105).—A review. R. T.

P olarisation  in  heterocyclic r in g s w ith  arom 
atic character. IV. P olarisation  in  the glyox- 
aline ring . E. Ochiai and M. Sibata  (J. Pharm . 
Soc. Japan , 1939, 59, 256—260; cf. A., 1939, II , 451). 
—2 : 4-Dimethylglyoxaline, PhCHO, and ZnCl2 a t 
180— 185° give 2-styrylA-methylglyoxaline, decomp.
147— 148° (picrate, decomp. 248°). 2-Styryl-l : 1 : 4- 
trimethylglyoxalinium iodide, m.p. 248-5° (correspond
ing picrate, m.p. 166-5°), is obtained from 1 : 1 : 2 :4 - 
tetramethylglyoxalinium iodide, hygroscopic (corre
sponding picrate, m.p. 126-5°), by PhCHO and a little 
piperidine a t 150— 165°, but 2-styryl-3 : 4-dimethyl- 
thiazolinium iodide, m.p. 227° (corresponding picrate, 
m.p. 163-5°), is obtained a t 100°. 2 : 4-Diphenyl- 
glyoxaline and aq. CH20  a t 140— 160° give 2 : 4-iZi- 
phenyl-5-hydroxymethylglyoxaline (I), decomp. 179°, 
and 5 : 5'-methylenedi-(2 : 4-diphenylglyoxaline) (II), 
-f  1-5H20 , m.p. 256° (dipicrate, decomp. 212°). In  
boiling decahydronaphthalene (I) gives (II) and 
CH20 . Hydrogenation of 5-nitro-4-methylglyoxaline 
in acid gives the unstable 5-NH2-compound (CHPhl 
derivative, m.p. 216°), bu t hydrogenation in presence 
of CH2(COMe)2 gives 4 : 4 ' :  6'-trimethylglyoxalino- 
1 : 5-1' : 2'-pyrimidine, + H 20 , m.p. 80-5—82° (picr
ate, decomp. 201°). These condensations are antici
pated from considerations of resonance. R. S. C.

Indigo. V. B enzim inazole derivative iso 
m eric w ith  ind igo. J . van  Al ph e n  (Rec. trav. 
chim., 1940, 59, 289—297; cf. A., 1939, II , 285).—
2-Methylbenziminazole (I) (phthalate, m.p. 190°)
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with o-CGH4(C0)20  (II) a t 200° gives 2-1' : 3'-diketo- 
2'-hydrindylideiiebenzirninazole, m.p. >350° (nitrate, 
m.p. 184°), also obtained by boiling (I) with an excess 
of o-C6H4(C02H)2. Heating (I) with isatin (III) or 
acenaphthenequinone gives 3-2 '-benziminazolyl-
methyleneindoxyl, m.p. >350°, and 7-keto-8-2'- 
benziminazolylmethylene-7 : S-dihydroacenaphthene, 
m.p. 295°. 2-Ethyl- (phthalate, m.p. 197°) and 2- 
benzyl-benziminazole (IV) (phthalate, m.p. 177°) do 
not condense with (II), bu t (IV) and (HI) a t 180° give
3-a-2'-benziminazolylbcnzylidaneindo'xyl, -f-EtOIi, m.p. 
264°. R. S. C.

B enzoyl derivatives of ind igotin . V. H. de
D iesba cii, 0 . J acobi, and C. Ta d d ei (Hclv. Chim. 
Acta, 1940, 23, 469—484; cf. A., 1937, II , 78, 120).— 
Indigotin (I) is converted by hot BzCl into the sub
stance (II) (Dessoulavy, Diss., Neuchâtel, 1909),

c 6h 4< - ^ c . ( ^ c o > C 6h 4 ° - f HY Nx Q

CO.
R

(II.)

'C cH 4-0
(III.)

which is transformed by boiling N H 0Ph into o- 
NHBz-CGH 4-CONHPh, m.p. 280°, 2 : 3-diphenyl- 
quinazolone, m.p. 159°, the quinoline derivative 
[(HI), R  =  H], m.p. 255—256°, and a  m ixture of 
bases which gives a Bz2 derivative, C41H 27(29)0 3N3, 
m.p. ~300°, hydrolysed (conc. H 2S04) to  a m ixture 
of bases, C27H ig(21)ON3. This when diazotised and 
coupled with p-CinH 7-0H  gives a dye, Co7H9K1!>,)0^N'4, 
m.p. 215-255°. When the diazo-solution is kept i t  
yields a ppt., C27H 20O3N2, m.p. >300°, the  mother- 
liquors from which contain a stable diazo-salt which 
couples with (3-Cj.qH/OH to  the product, 
C37H 28(21)0 3N4, m.p. 276°. The mixed bases and 
their derivatives are resistant to  alkali a t 400° and 
are either indifferent to  oxidising agents or yield only 
o-C6H 4(C02H)2. Similar products are not formed 
from other prim ary aromatic amines. (II) and boil
ing p-CGH4Me-NH2 give a m ixture separated by 
boiling E tO H -N aO E t into a compound [(III), R  — 
Me], m.p. 264°, and an acid, C^HjgOjjNajHoO, m.p. 210°, 
re-cyclised by heat or by solvents of high b.p. to  the 
compound, CogHjgON^ m.p. 263°. (II) and boiling 
p-CGH4Cl-NH2 yield the quinoline derivative [(III), 
R  =  Cl], m.p. 293°, which loses Cl and suffers pro
found decomp, with alkali a t 400°. m-CGH 4Me*NH2 
and (II) afford benzoylanthranil-m-toluidide, m.p. 
224°, which passes a t 330° into 2-plienyl-Z-m.-tolylA- 
quinazolone, m.p. 139°. Similarly (II) and (i- 
C10H /N H 2 a t 200° afford benzoylanthranil-^-naph- 
thalide, m.p. 258°, which passes a t 300° into 2-phenyl-
3-2'-naphthyl-4-quinazolone, m.p. 184°. (II) appears 

r , n  -vr sometimes unchanged by
o-V c".iV iN\  _ __ boiling o-CGH4Me-NH2, 

z  nfy  - - sometimes converted into
c/  o u  ill-defined

130° (picrate, m.p. 202°). (II) passes slowly a t  ~250° 
into BzCl and Ciba-yellow. (I) and o-CcH4C1-COC1 
yield a mixture, m.p. 258°, converted by conc. H 2S04 
into Höchst yellow U  and a  further similar dye with 
an  additional Cl in the Ph  nucleus. (I) and 
2 : 4 : 6 :  1-CGH 2C13-C0C1 give dichlorinated Höchst 
yellow ü  (IV), m.p. >300°. H. W.

1 : 1 ' -  D i(m ethylth iol) - 3 : 3 ' -  b isisoindolenyl- 
idene.—See B., 1940, 349.

Constitution of yeast ribonucleic acid. Guan- 
ineuridylic acid. J. M. G ulland  (Chem. and Ind., 
1940, 321—324).—A reply to  Tipson et al. (A., 1940, 
II , 27) concerning the en tity  of guanineuridylic acid.

H. W.
Chlorophyll. XCV. P artia l syn th eses in  the  

chlorin and purpurin ser ies. H. E isch er  and M. 
Strell  (Annalen, 1940, 543, 143— 161).—Purpurin 
3 (=y-formylpyrrochlorin) Me ester (I) (A., 1937, II ,
4-70) with A cO H -H I a t 70°, and subsequent reoxid
ation of the leuco-compound, gives y-formylpyrro- 
porphyrin Me ester, m.p. 246° (cf. A., 1940, II , 109); 
reduction with H 2-P d  in COMe2 affords mesopurpurin 
3 Me ester, m.p. 155°. W hen (I) is shaken with a very 
large excess of 30% M eOII-KOH, y-formyl-2-vinyl- 
pyrroporphyrin [Me ester, m.p. 208° (cryst. oxime)] 
is form ed; short treatm ent with boiling conc. M eOH- 
KOH gives 2-vinylpyrroporphyrin. The amorphous 
oxime, m.p. 145°, of (I) is dehydrated by boiling 
Ac20  -f- anhyd. K 2C03 (? NaOAc) to  y-cyanopyrro- 
chbrin Me ester (II) (A, R  =  CN, R ' =  H), m.p. 205°,

N\ / \
Me-

H  H
-[CH2]2-C02Me 

(A.)

N

R ']9=lM e

com pounds; 
a-C10H 7*NH2 behaves simi
larly. Boiling «.s-m-xylidine 
and (II) give a  compound, 
C24H 1g0 N 2, m.p. 278°, and

2-phenyl-Z-2' : 4'-dimethylphenyl-4-quinazolom, m.p.

converted (HI) into pyrroporphyrin and y-cyano- 
pyrroporphyrin (ni). The CN of (II) could not be 
hydrolysed; boiling 20% M eOH-KOH for 1 hr. affords
(III). Catalytic reduction of (II) in  AcOH gives 
first (30 hr.), the meso-compound and then  decomp, 
products. Purpurin 7 Me3 ester (IV), N H 2E t, and 
anhyd. K 2C 03 in C5H 5N  for 4 daj's (shaking) give a 
complex m ixture of chlorins (a compound, m.p. 201°, 
is extracted by 10% HC1 after treatm ent with 
E t20 -C H 2N2) ; purpurin 5 Me2 ester (V) reacts simi
larly but (I) is largely unchanged. CH2(CN)2 and (I) 
in C5H 5N a t 100° (bath) yield y-$ '-d icyanovinyl- 
pyrrochlorin M e  ester [A, R  =  CH1C(CN)2, R ' =  H], 
m.p. 222°, decomposed by AcOH-HI. CII2(CN)2,
(V), and anhyd. N a2C03 in C5H 5N  a t room tem p./2 
days give the compound, C38H 380 4N 6 [A, R  =  
CH:C(CN)2j R ' =  C 02H  (note hydroh^sis)], m.p. 
>320°, converted by hot C5H 5N into a compound 
resembling (spectrum) rhodochlorin, by MeOH-KOH 
into vinylrhodoporphyrin, and by AcO H -H I into a 
substance similar (spectrum) to  chloroporphyrin 
e5 Mej ester (V I); the neopurpurin reaction (A., 1939, 
II , 288; cf. A., 1940, II , 141) is negative. An 
extremely light-sensitive substance (extraction no. 22) 
is obtained from (IV), CH2(CN)2, and N H 2E t in 
dioxan a t 100° (bath). Anhyd. HCN and (V) in 
CHC13-C 5H 5N +  anliyd. K 2C 03 give, after 5— 6 days 
a t room temp, and extraction of the E t20  solution
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N

c n -c h
o-co. Me

( B . )

with 21% HC1 (whereby hydrolysis of the original 
6-C02Me m ay occur), the lactonic nitrile (as B), 
C35H 350 4N 5, m.p. >300°, converted by A cO H-H I 

into first a substance resembling 
(VI), and then rhodoporphyrin. 
Mesopurpurin 5 and HCN react 
similarly, The cyannhydrin, 
(!3,H370 3N 5, which eliminates 
HCN when heated, from (I) in 
CsH 5N  j-p anhyd. K 2C03, is hydro- 

lysed {MeOH-HCl a t room temp.) to  ? M e2 pyrro- 
chlorin-y-glycollate (A, R =  0H-CH-C02M e; R ' =  H), 
m.p. 243° (can be benzoylated; free acid is unstable 
and loses H C 02H  when reduced to  the meso- 
derivative), ? M e pyrrochlorin-y-glycollamide, m.p. 
215°, and y-formylpyrroporphyrin. HCN and (IV) 
do not react. H. B.

Chlorophyll. XCVI. Total synthesis of 
phseoporphyrin n5. II. F isc h er , E. St ie r , and W. 
K a n n g iesser . XCVII. Synthesis of deoxophyllo- 
erythrin derivatives, an isom esoporphyrin, and 
an isorhodin. II. F isch er  and W. K anngiesser  
(Annalen, 1940, 543, 258—270, 271—287).—XCVI. 
y-Form jipyrroporphyrin Me ester cyanohydrin (I) 
is converted by M e0H -H C l-S02 a t 40°/48 hr. into 
Me2 pyrroporpliyriii-y-gh'collate (H), new m.p. 281°, 
and some (impure) Me2 pyrroporphyrin-y-glyoxylate 
(III) (cf. A., 1940, II , 109). Pyrroporphyrin-y- 
glycollic acid (IV) with 2n-IIC1 a t 70° gives y-formyl- 
pyi-roporphyrm (V) whilst isocliloroporphyrin e4 is 
similarly unaffected. Hydrolysis (conc, HC1 a t room 
temp.) of (I) and subsequent esterification (E t20~ 
CH,N2) affords pyrroporphyrin-y-glycolla?nide Me ester
(VI), red, m.p. 252° (? 254°), and violet, m.p. 251°, 
forms (Zn salt, m.p. 319°), which is unaffected by 
C5H u -0 -N 0  in C0Me2-2ir-HCl a t 0°—room temp. 
Boiling 2n-HC1 converts (IV) into pyrroporphyrin 
but a t 100° (bath), (IV) and (VI) give (V). Re
duction [H2, Pd-black, H C 02H, 100° (bath)] of (VI), 
atm. reoxidation of the product, and esterification 
(CH2N2) affords pyrroporphyrin-y-acetamide Me ester
(VII), m.p. 318°, which loses N H3 a t 320° (bath) and 
yields phylloerythrin. Successive hydrolysis (15% 
HC1 a t 45°748 hr.) and esterification (CH2N2) of (VII) 
gives lA-ochloroporphyrin e4 Me2 ester (VIII). These 
results coupled with previous work (A., 1936, 1272) 
constitute a total synthesis of plncoporphyrin a 5. 
Oxidation (KMn04, COMe2, C5H 5N) of (II) yields 
(III) whilst reduction (H2, Pd, H C 02H, 90—95°; 
subsequent atm . reoxidation) of (III) affords (VIII) 
and a  little (II).

XCVII. Oxidation (KM n04, C5H SN, room tem p./ 
3— i  days) of free phylloporphyrin gives pyrropor- 
phyrin-y-carboxylic acid (Me2 ester, m.p. 242—244°), 
(V), and y-hydroxymethylpyrroporphyrin. y- 
Carbamylpyrroporphyrin Me ester, m.p. 287°, is 
obtained by successive hydrolysis (conc. H 2S04 at 
70°) and esterification (MeOH-HCl) of the y-CN- 
derivative. y-Formylpyrroporphyrin Me ester (IX) 
and M eN02 in C5H 5N -N H E t2 afford y-$'-nUrovinyl- 
pyrroporphyrin Me ester ( - f l  mol. of MeN02), m.p. 
271°. y-&'-Cyano-$'-carbomethoxyvmylpyrroporphyrin 
Me ester, m.p. 240° [from (IX) and CN-CH2-COoMe in 
C5H 5N +  piperidine], when fused with (CH2-C02H )2

a t  210°/3 min. yields 9-cyano-9-carbometJioxydeoxo- 
phylloerythrin Me ester (A, R =  C 02Me), m.p. 246°, 
converted by 50% H 2S04 a t room tem p./2 days 
followed by E t20 -C H 2N2 into Q-cyanodeoxophyllo- 
erythrin Me ester (A, R  =  H), m.p. 270°. y-p/-

NH

MeE= - [CH2]2’C02Mo JH.

(A.)

N

=5 Me
R-CN'

n<?H2 , 
10CH,'CO

N

— Me
( B .)

Cyano-p'-carbethoxyvhijdpyi-roporphyrinMe ester (X) 
and CHN2-C02E t a t 100° (bath) give a compound, 
C41H 45OcN 5, in.p. 205—208°, which probably contains 
a cychpropane ring. Reduction (H2, P t0 2, dioxan) of 
(X) (as Zn salt), decomp. of the product (in E t20) 
with 20% HC1, and subsequent esterification (CH2N2) 
affords y-p'-cyano-f,'-carbctlwxyethylpyrroporphyrin Me 
ester, m.p. 238°, which is dehydrogenated to  (X) in 
AcOH a t 100° (bath)/3 hr., and is hydrolysed [20% 

HC1 a t 100° (bath)] to y-p'-carb- 
oxyethylpyrroporphyrin (XI) 
(Me2 ester, m.p. 202°). Dehydr
ation of (XI) with H 2S 04-oleum 
(cf. A., 1928, 1383) gives pyrro- 
porphyrin-6 : y-propan-9-one [¡‘so- 
mesorhodin] (XII) (as B) (Me 

ester, m.p. >325°, blackens ~248°) and isomesoverdin 
[better obtained from (XII) in AcOH a t 50°, whereby 
loss of 2 H  between C(10) and C(11) occurs], both of 
which form oximes (spectroscopic evidence).

H. B.
D erivatives of cyam eluric acid. Probable  

structures of m elam , m elem , and m elon . C. E.
R edemann  and H. J. L ucas (J. Arner. Chem. Soc., 
1940, 62, 842—846).—The Pauling-Sturdivant for
mula (cf. A., 1940, II , 110) for cyameluric acid (I) is 
confirmed by reactions which are often analogous to 
those of cyanuric acid. (I) gives salts, 
CuNH4(C80 3N 7),NH3 and Hg3(C60 3N 7)2. The K 3 
salt (dried at 150°) and PC15 a t 100°, later 139°, 
give cyameluryl trichloride (II) (93%), C6N 7C13, also 
obtained from (I) and PC1S a t 218°. The anhyd. N a3 
salt and CH2PhCl a t 156° give tri-TS-benzyl cyamelur- 
ate, m.p. 283—284° (corr.), hydrolysed by 6n-KOH to 
CH2Ph-NH2. W ith CH2Ph*0H, (II) gives CH2PhCl 
and (I). CH2N2 and (I) give Me, C6H 20 3N 7Me, and 
on further treatm ent Me3 cyamelurate, C60 3N 7Me3, 
+ 1  -5H20. W ith 15k-NH3, N H 3- E t20 , or liquid NH 3, 
(II) gives mixtures. Probably meiam is [3 : 5- 
C3N3(NH2)2]2NH, melem is C6H 7(NH2)3, and melon is 
a large, planar, cyclic polymeride with C-N-C- linkings.

R. S. C.
W ing-pigm ents of butterflies. V. D egrad

ation of deim inoleucopterin. H. W ielan d  and 
A. T artter  (Aimalen, 1940, 543, 287—292).—The 
material pptd. by E t20  from the solution obtained 
from deiminoleucopterin (A., 1933, 1310) and Cl2 in 
MeOH at --0°, when crystallised from I I20 , gives 
deiminoleucopterin glycol Mex ether, 
C22H260 19N 12,3H20 , darkens ~150°, no decomp. up 
to  260°; the main reaction product (E t20 -so l.; yield 
increased by less rigorous cooling) is Me 5-methoxy- 
uramil-1 -oxalate,
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C0 < ^ ^ 0 > C (0 Me)-NH-C0 -C0 2Me, m 'p ' 195°’
which is hydrolysed (boiling 3n-HC1) to  MeOH (2 
molsi) and 1 moi. each of NH n, H 2C20 4, and alloxan.

H. B.
a(3-Di-4-morpholinoethane.—See B., 1940, 347.
Absorption spectra of Ar-substituted  auram ine 

dyes. G. B r e u e r  and J . Schnitzer  (J.C.S., 1940, 
461— 403).—The absorption spectra of auramine, 
J\T-phenyl-, iV-a-naphtliyl-, Ar-p-naphthyl-, and N-2- 
anlhryl-aurarnine, their hydrochlorides and picrates 
(except th a t of iV-2-anthrylauramine) are recorded 
over the range 2500—5500 A. A. J . M.

Polarisation  in heterocyclic rin gs w ith  arom 
atic character. V. Substitution of arom atic  
hetero-rings w ith  directly united phenyl chain. 
E. Ochiai, Y. T unoda, I. N akayam a, and G. 
M asuda (J. Pharm. Soc. Japan, 1939, 59, 228—235). 
—4-Phenyl-5-methylthiazole, b.p. 110— ll l° /2  mm. 
(liydrobromide, m.p. 197°; pier ate, m.p. 124—125°), 
from HCS-NH2 and a-bromopropiophenone, is con
verted by H N 0 3-H 2S04 a t 0° into 4-p -nitrophenyl-5- 
methyllhiazole, m.p. 98°, in 90% yield; it is oxidised 
by ICMn04 to i;-N 02-CBH 4,C 02H and hydrogenated 
to  4-^-aminophenyl-5-methylihiazole, m.p. 80° (acetate, 
m.p. 144°). Under similar conditions 4-phenylthiazole 
affords 4-j>-nitrop)henylthiazole, m.p. 180° (96% yield), 
reduced to 4-p-aminophenylthiazole, m.p. 99° (acetate, 
m.p. 165°). 4 : 5-Diphenyl-2-methylthiazole, m.p. 51—
52°, yields 4 : 5-di-'p-nitrophenyl-2-melhylthiazole, m.p. 
183°. Regardless of the type of thiazole, N 0 2 
always enters the ^-position in the CGH G nucleus and 
is not influenced by the position of the nucleus. 
N itration of 2 : 5-diphenylpyrazine yields two iso
meric 2 : 5-dinitrophenylpyrazines, m.p. 172—173° 
and decomp. 292°, respectively; since they are re
sistant to  oxidation their constitution has not been 
established but they are not identical with 2 : 5- 
di-m-nitrophenylpyrazine, m.p. 249°, obtained from 
m-nitro-co-aminoacetophenone. 2-Phenyl-4 : 6-di- 
methylpyrimidine (I) reacts only slowly with H N 0 3-  
H 2S 04 a t 0°, giving a small amount of a (NOz)v  
compound, m.p. 155— 156°; this is catalyticallv 
reduced to  the (A7/ / 2) j -derivative, m.p. 88—90° 
(picrate, decomp. 199—200°;: acetate, m.p. 130—132°), 
which gives a (G/i^-compound, m.p. 125— 127°, 
not identical with 2-p-hydroxyphenyl-4 : 6-dimethyl- 
pyrimidine. Euming H N 0 3 in AcOH transforms (I) 
into - a compound, C ^H ^O ^e,, m.p. 167— 170°. 
% Phenyl-4 : 6-distyrylpyrimidin e, from (I), PhCHO, 
and ZnCl2 at 150°, has m.p. 158-5— 159°. H. W.

Sulphur derivatives of pyridine. (Synthesis of
2 : 3-pyridothiochrom anone.) M. Colonna (Gaz- 
zetta, 1940, 70, 154— 159).—5-Nitro-2-pyridylthiol- 
acetic acid, m.p. 105° [obtained from 5-nitro-2-thiol- 
pyridine (I), KOH, and CH2C1"C02K  on the water- 
bath, or better from 2-chloro-5-nitropyridine and 
SH-CH2-C02H and N aH C03 in E tO H  a t the b.p.], 
with ; cone. H 2S 04 a t 150— 180° gives a thioindigo 
derivative, not isolated. $-(5-Nitro-2-pyridyl)thiol- 
propionic acid, m.p. 125° [obtained from a neutralised 
mixture of (I) and C1-[CH2]2*C02H heated a t 100° for
3 hr.], with PC15 followed by AICI3 in C6H G a t the b.p. 
gives 5 '-nitropyrido-2' : 3'-3 : 2-tliiochromanone, m.p.

107°. 5 : 5'-Dinitro-2 : 2'-dipyridyl sulphide with
K 2Cr20 7-H 2S04 in AcOH gives the corresponding 
sulphone, m.p. 185— 187°. E. W. W.

Cyanine dyes.—See B., 1940, 406, 408.
Polarisation  in heterocyclic rin gs w ith  arom 

atic character. VIII. Polarisation  in the benz
ene ring. E. Och ia i and T. N ishizaw a  (J. Pharm . 
Soc. Japan, 1940, 60, 43—48).—The activity of C(2) 
in thiazole towards nucleophilic reagents is paralleled 
by th a t of CU) in benzthiazole (I). N aNH2 and (I) 
in decahydronaphthalene a t 140° afford (mainly)
1-aminobenzthiazole, m.p. 130° (monoaeetate, m.p. 
187°; hydrochloride, decomp. 235—236°; picrate, 
m.p. 265°), 2 : 2'-diaminodiplienyl disulphide, m.p. 
93° (ylc2 derivative, m.p. 169°), and a compound, 
m.p. 194°, possibly a dibenzthiazolyl or dibenzthiazole, 
which does not yield a picrate. 1-Methylbenzthi- 
azole (II) condenses with PhCHO and ZnCl2 a t 160— 
170° to 1-styrylbenzthiazole, m.p. I l l — 112°, re
duced (Pd-C in EtOH) to  J -[i-phe.nylcthylbenzthiazole.,
b.p. 180° (bath)/0-5 mm., m.p. 62°. 1 -Aminobenz-
thiazole (III) and CH2BzBr in E tO H  a t 100° afford 
benzthiazolo-V : 2'-2 : l-4-phenylglyoxaline hydrobrom
ide, m.p. 263° (corresponding base, m.p. 100°). 
CH2BzBr and (II) readily give the product, 
C1GH 14ONBrS, m.p. 233°, which with N aH C03 
yields a very unstable material which passes into a red, 
amorphous mass; this gives the red diazo-reaction 
and a bluish-violet Ehiiicli test. A uniform product 
is likewise not obtained from (II) and CH2AcCl. 
Picryl chloride and (III) .yield 1 -picramidobenzthiazole, 
m.p. 205°, which in boiling P hN 02 evolves nitrous 
fumes and gives benzthiazolo-V : 2'-2 : 1-4 : 6-dinitro- 
benziminazole, m.p. 243°. (I), from o-NH2-CGH4-SH
and H C 02H in presence of a little H 3B 0 3, gives a 
picrate, imp. 168°, and perchlorate, m.p. 135°. (II),
obtained as above but by use of Ac20 , affords a 
picrate, m.p. 153-5°. (I ll), m.p. 130° (hydrochloride, 
decomp. 236°; acetate, m.p. 187°), is obtained by 
bromination of NHPh-CS-NH2 or by catalytic re
duction (Pd-C in AcOH) of o-N02- C6H4• CNS.

H. W.
Preparation of quinine iodo-hydriodide. S. N.

N aumov and C. B. Med in sk i (Acta Univ. Asioe 
Mediae, 1937, [vi], No. 32, 1—6).—20 g. of K I in 100 
ml. of H„0 are added to  a solution of quinine sulphate 
5, H 2S 04 5, and Ee(NH4)2(S04)2,12H20  30 g. in 800 
ml. of HoO, and the product is twice recryst. from 1% 
H 2S 04 in 85% EtO H. ‘ R. T.

A lkaloids of S tem o n a  tuberosa , Loureiro. II. 
T uberostem onine. H. K o n d o , K . S u zu k i, and M. 
Satomi. IV. Stem onid ine. K . S u zu k i (J. 
Pharm. Soc. Japan, 1939, 59, 177— 186).—II. Tubero- 
stemonine (I) has been obtained as the cryst. hydro
bromide, m.p. 120° (decomp.), aurichloride, and 
perchlorate, m.p. 242° (decomp.), from which the cryst. 
base, C22H330 4N (not C19H 290 4N), m.p. 86—88° 
[or, - f  IMeOH, m.p. 65—88° (decomp.)], is isolated. 
(I) is a non-phenolic, tert. base devoid of OMe, NMe, 
or active H . I t  contains a lactone group but does not 
react with NH 2OH or p -N 02-CGH4‘NH-NH2. I t  
yields a methiodide ( +  1H20 ) , m.p. 236—238° (decomp.), 
methochloride, (+ 2 H 20), m.p. 172°, methylmetho- 
sulphate, m.p. 253° (decomp.), and a methylauri-



238 BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS.—A., II. xvn  (g

chloride (+ H 20), m.p. 140° after softening a t 125°.
(I) is not affected by Ac20  in C 02 but under the custo
mary conditions it is converted into a neutral, 
amorphous substance which gives Eln-lich’s pyrrole 
reaction in the cold. (I) is unaffected by boiling 
30% H 3S 04 or by HCl-EtOH. The function of 2 0  
in (I) is not elucidated. Dry distillation of (I) Math 
Zn dust gives vapours which tu rn  a pine shaving 
moistened with HC1 red ; this reaction is not given 
by the base itself. Oxidation with Ag20  leads to a 
neutral compound, C22H 290 4N, m.p. 178u, which con
tains a lactone group and gives Ehrlich’s pyrrole 
reaction. (I) therefore contains a pyrrolidine ring 
which is dehydrogenated to a pyrrole ring. A ttempts 
to obtain an additive product with maleic; anhydride 
were unsuccessful. Possibly (I) is identical with the 
alkaloid, C22H 330 4N, m.p. 86—87°, from Stemona 
sessilifolia (Schild, A., 1936, 350) although (I) cannot 
be catalvtically hydrogenated (P t0 3 in EtOH) and 
does not give a crjrst. dehydrogenated product when 
treated with I  or Mel according to Schild.

IV. Stemonidine (II) is a tert. base since it does not 
react with Zerevitinov’s reagent or Ac20  and does not 
give Liebermann’s reaction. Complete analysis of 
the compound, m.p. 24S°, shows it to be the meth- 
iodide. Of the 5 0  of (II) two are present in a lactone 
and one in a OMe g roup ; the function of the remain
ing two is unknown. Distillation of (II) with Zn 
dust gives a pyrrole derivative which is readily 
hydrogenated (Pd-C in AcOH) to  a liquid b ase ; 
probably the pyrrole nucleus is not preformed in (II). 
I  or Mel converts (II) into the hvdriodide or meth- 
iodide; dehydrogenation does not appear to  take 
place. Oxidation of (II) by K M n04 ( s 3  0) in COMe, 
gives a base characterised by a methiodide, 
C19H 290 5N,MeI, m.p. 235°. Aq. KM n04 ( - 7 - 9  0) 
in H aO a t 60° gives a quaternary base (aurichloride, 
C19H 290 5NMeAuCl4, m.p. 158°). When oxidised by 
KMnO., (»13-5 0) in dil. H 2S 04 a t 10° (II) yields a 
neutral substance (III), Cl0lI23O5N, m.p. 208°, 
[a]D —58-3°, and a compound (IV), Cn H 170 4N, m.p. 
202°, [a]i, — 24-17° (semicarbazone, m.p. 258°). (Ill) 
contains a lactone group and OMe but is not a pyrrole 
derivative and does not react with CO! reagents.
(IV) contains OMe but is not a lactone; it strongly 
reduces ammoniacal Ag solution but does not give the 
pyrrole reaction. 25% HCl-AcOH and E tO H  satur
ated with HC1 are without action on (II). Dehydro
genation of (II) by 40% Pd-asbestos a t 260—290° 
gives a non-cryst. dehydro-ftase (which contains OMe 
and a lactone group, gives the diazo-reaction, and 
yields an oxime and a methiodide, C17H 230 4N,MeI, 
decomp. 227—228°), a neutral pyrrole derivative 
which gives the pine shaving and Ehrlich reaction, and 
an (impure) acid which gives a dark green colour with 
FeCl3, H .W .

Alkaloids of fum ariaceous p lants. XXIV. 
C orydalis ocliotensis. Turcz. XXV. C orydalis 
pallida , P ers. R. H. F. M a n sk e  (Canad. J . Res., 
1940, 18, B ; 75—79, 80—83).—XXIV. The following 
substances have been iso la ted : protopine (I),
cryptocavine, ochotensine, aurotensine, ochotensimine 
(methiodide'  decomp. 225°, [a]“  +49-2° in MeOH, 
identical with Me ether methiodide of ochotensine;

dihydromethine, C23H 270 4N, m.p. 92°), alkaloid F  49, 
C'i:)H230.,N, m.p. 228° (decomp.), fumaric acid, and 
maltol (?).

XXV. Capaurine, d- and f?/-tetrahydropalmitine, 
(I), capauridine, capaurimine (F 50), Co0H 2:)0 5N, 
m.p. 212°, [a]?,' —287° in CHCL, (phenolic; one OH 
and three OMe), and alkaloid F  51, CoqH^O^N, m.p. 
171° (one OH and three OMe), have been isolated. 
M ethylation of capaurimine gives capaurine 0-M'e 
ether, the di-form of which is identical with capauridine 
O-Me ether, and alkaloid F  51 similarly affords dl- 
tetrahydropalm atine, not identical with the known 
r/?-bases of the same formula. F. R. S.

Conessine series. V. Reduction of nitrocon- 
essine to conessineoxim e and conversion of the  
oxim e into m ono[hydr]oxyconessine. S. Sid  diqu i 
and V. Sharma (Proe. Indian Acad. Sci., 1939, 10, 
A, 417—422; cf. A., 1937, II , 527).—Hydrogenation 
(Pt-black in MeOH a t room temp.) of nitroconessine 
gives conessineoxime (I), G^H^ONg, m.p. 230—232°, 
Mi? —26-3° in abs. EtO H, +9-5° in CHC13, better 
obtained by use of an  excess of N a-H g in E tO H - 
AcOH. (I) yields a carbonate, 
CmH410N 3,2H2C03,4-5H20 , m.p. >360°, dihydro- 
cliloride, m.p. 349° (decomp.), dihydriodide, m.p. 331°, 
picrate, m.p. 254° (decomp.) after blackening a t 251°, 
platinichloride, m.p. 292°, and methiodide, m.p. 258° 
(decomp.) after changing colour a t  242°. (I) is
transformed by H N 0 2 into N20  and monohydroxy- 
conessine (II), m.p. 200°, [a]-™ -j-ll*5° in EtOH , 
also produced from (I) and CH20 -H C 0 2H  a t 100°.
(I) and Br ( =  2 atoms) appear to  yield a Br-derivative.
(I ll)  is converted by Br into a product, decomp. 232° 
after shrinking a t 200°, which is transformed by pro
longed heating with EtO H  or H20  into monohydroxy- 
conessine dihydrobromide. H. W.

C onstitution of m atrine. XXII. Gen-alkal- 
oids of m atrine and d-lupanine. E. Oc h ia i, Y. 
I to , and M. Maruyama (J. Pharm. Soc. Japan, 1939, 
59, 270—273; cf. A., 1939, II , 460).—JV-iso Amyl- 
piperidine or 2-methylindolizidine and 3% H 20 2-  
COMe2 give oxides, m.p. 135° (+0-75H 20) (picrate, 
m.p. 117°), and an oil (picrate, m.p. 164°), respectively, 
but ii'-isoamylpiperidone, treated  similarly, is un
changed. ri-Lupaninc (I) and 3% H 20 2 give a 
monoxide (dipicrate, m.p. 189°; perchlorate, m.p. 
247° ; aurichloride, m.p. 216° ; methiodide, m.p. 137°) 
[cf. m atrine (II)]. (I) and PC15-K 2S in xylene give
d-thiol-lupanine, m.p. 102° (picrate, m.p. 225°), but
(II) is unchanged by similar treatm ent. The lactam 
ring of (I) is not broken by K O H -EtO H , but (II) is 
hydrolysed. A. T. P.

M enisperm acese alkaloids (form erly, alkal
oids of Sinom enium  and Cocculus). L. A lkal
oids of Stephania Sasakii, Hayata. I. M. 
T o m ita  (J. Pharm. Soc. Japan , 1939, 59, 207—208; 
cf. Kondo et al., A., 1939, I I ,  459).—The following are 
obtained from the roots of S. S a sa k ii: (a) a cryst. 
base, decomp. 103° (as Cr>H fi adduct), which agrees 
in chemical reactions and physical consts. with 
cepharanthine and is degraded (Hofmann) to  cephar- 
anthine-a- and -S-methine; (b) a base (I),
C3SH 40O7N2, m.p. 115—117°, [a]̂ 0 -57 -4° in CHC13 
[hydrochloride (4~2H20), m.p. 222—225° (decomp.)],
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which is insol. in aq. NH3, alkali carbonate or hydroxide 
and contains 40Me. The methiodide, m.p. 220°, is 
transformed by hot alkali hydroxide into the methine 
base, C40H44O7N2,H2O, m.p. 110—114°, [a] 4-0°: 
(c) a phenolic base (II), C36H360  7N2, m.p. 210°, [a]|? 
—36-7° in CHC13 (hydrochloride, m.p. 264°), which 
contains 2 OMe and is converted by CH2N2 into a 
Me2 ether, m.p. 160— 165°, with 4 OMe which differs 
from (I). (I) and (II) are very similar chemically,
particularly in their colour reactions. H. W.

O rganic arsen ica ls.—See B., 1940, 404, 406.
G allium  triphenyl. H. Gilman  and R . G. J ones 

(J. Amer. Chem. Soc., 1940, 62, 980—982).—Ga 
triphenyl (prep, in 82% yield from HgPh2 and Ga in 
N2 a t 130°), m.p. 166°, is moderately reactive. W ith 
PhCHO in boiling C6H 6 it gives 70% of C H PlvO H . 
W ith COPh-CH.'CHPh it gives 85% of 
COPh'CH2‘CHPh2. W ith BzCl in C6H 6 it gives 79% 
and in light petroleum 68-4% (as oxime) of COPh2 
(cf. TIPh.j, which gives only T1P1i2C1). I t  does not 
react with C 0Pho (3 mols.) in boiling xylene, but an 
excess of GaPh? gives 35% of CHPh3. W ith CH2PhCl 
it gives an oil containing CH2Ph2 (yields 9% of 
COPh„). I t  does not react with PhCN. I t  gives no 
colour with Michler’s ketone in C6H 6, unless it is present 
in excess; i t  probably forms a complex with the 
NMe2. R . S. C.

R eaction of m ercuric acetate w ith  p-phenetid- 
ine and p-anisidine. M. R ag no (Annali Chim. 
Appl., 1940, 30, 72—78).—p-Phenetidine with
Hg(OAc)2 in AcOH-EtOH yields an  adduct, 
O E t,Cr>H4,N H2,Hg(OAc)2, m.p. 137°; similarly 
treated, p-anisidine yields S-acetomercuri-p-anisidine- 
N-mercuriacetale acetate, m.p. 148— 149° (decomp.), 
which with aq. K I affords 3-mercuri--p-a?iisidine 
iodide and, with aq. KBr, the corresponding bromide 
(I), m.p. 165°. The structure of the compounds is 
indicated by broinination of (I) to  3 : 5-dibromo- 
anisidine. p . 0 . H.

[Preparation of] organic m ercury derivatives  
of basic triphenyim ethane dyes. L. Chalklby  
(Science, 1940, 91, 300; cf. A., 1925, i, 1108; 1929, 
1322).—Derivatives of the basic dye are mercurated, 
and then converted into the dye, e.g., 4 : 4'-bis- 
dimethylaminotriphenylacetonitrile is readily mer
curated, and the mercurated nitrile converted into the 
corresponding Hg malachite-green by means of a 
photochemical reaction. The Hg in this compound is 
relatively stable to  (NH4)2S which, in presence of aq. 
NH 3, gives an org. Hg11 sulphide. L. S. T.

M ercuration of cholesterol. R. H. L evin  and 
M. A. Spielm an (J. Amer. Chem. Soc., 1940, 62, 
920—921).—The product, m.p. 200—205°, obtained 
(Merz, A., 1926, 723) from cholesterol by Hg(OAe)2-  
AcOH, is the 6-HgCl-derivative, since the derived
6-iodocholesterol, m.p. 156—158° (benzoate, m.p.
214—215°), is hydrolysed by CuCl2-N aH C 03-H 20  
a t 225° (not by milder reagents) into 6-ketocholo- 
stanol (3 : 5-dinitrobenzoate, m.p. 226—228°), isolated 
as benzoate. R. S. C.

H ydroxy quinolines. IV. M ercurated deriv
atives of 8-hydroxyquinoline. E. P irro n e  (R. C. 
A tti Accad. Ital., 1939, [vii], 1, 50—54).—8-Hydroxy-

quinoline (I) heated in AcOH with Hg(OAc)2 (II) 
gives its 1-acetatomercuri-derivative, m.p. <360°, 
which with HC1 gives a compound, C9H r,ONHgCl, 
m.p. 205°, and with aq. NH 3 a compound, C9H 70 2NHg. 
In  H ,0 , (I) and excess of (II) give 8-hydroxy- ? ?- 
bisacetatomercuriquinoline. I f  the AcOH formed is 
progressively neutralised by NaOH, the N a  derivative 
of the ? ? ?-trisacetatomercuri-derivative is obtained.

E. W. W.
Chem ical structure in the protein  series. A.

W e id in g e r  (Collegium, 1940, 1—37).—A review.

M elanins, their chem istry and significance.
W. L. C. Ve e r  (Chem. Weekblad, 1940, 37, 214— 
222).—A review. S. C.

Effect of denaturing agents on m yosin . I. 
Sulphydryl [thiol] groups as determ ined by 
porphyrindin titration. J .  P . Cr e e n st e in  and 
J . T. E ds all. II. V iscosity  and double refrac
tion  of flow . J . T. E dsall and J . W . Me h l  (J. 
Biol. Chem., 1940, 133, 397—408, 409—429).— 
Amplification of previous work (A., 1939, II I , 869). 
The porphyrindin titration  and the significance of -r\ 
for solutions of large, very asymmetrical mols. are 
discussed. The chemical and physical effects are 
uncorrelated. Methionine +  cysteine account for 
95% of the S of myosin. R. S. C.

N um ber of peptide linkages in  insu lin .—See A.,
1940, I I I , 498.

G as-volum etric sem i-m icro-determ ination  of 
carbon. W et m ethod  for aliphatic and cyclic 
com pounds. E. B erl  and W . K oerber  (Ind. Eng. 
Chem. [Anal.], 1940, 12, 245—246).—The sample is 
oxidised with H 2Cr04 and a Hg catalyst, and the C 02 
evolved is measured in a gas burette. J . D. R.

D eterm ination of chlorine, brom ine, and iodine 
in  organic com pounds by hydrogenation. A.
Slooff (Rec. trav. chim., 1940, 59, 259—283).—Cl, 
Br, and/or I  in org. compounds arc determined by 
heating the Compound in I42, passing the vapours over 
Ni foil a t 800°, absorbing the HHal in solid Na2C03, 
and (after destruction of NaCN and NaCNS, if 
necessary) titrating  the Na halide formed. In  31 
eases the error is <0-4% . Published data are used 
to  show by calculation th a t decomp, of HC1 and H Br 
in excess of H 2 is negligible and th a t a t 800° there is 
2% of dissociation of H I, which, however, is reduced 
to < 1 %  (considered negligible) by cooling to  700°.

R. S. C.
D eterm ination of elem ents in  organic sub

stances. L. R o senthaler  (Pharm. Acta Helv., 
1939,14, 215—216; cf. A., 1937, II , 358).—Cl and Bi- 
are liberated from many org. compounds by treatm ent 
with saturated aq. KM n04 and H 2S04. Cl may 
be detected with m-CfiH 3Me(NH2)2 (forms a t first 
drops, then needles, and finally aggregates; Br does 
not react) and Br with fluorescein paper. Numerous 
compounds which liberate H 2S by the action of 
nascent H  are described. In  some cases, e.g., 
E tS 0 3Na, cystine, cysteine, a positive reaction [with 
Pb(OAc)2] is obtained but no H 2S is evolved. The 
liberation of C 02 by the action of H 2S 04 on org. 
substances is also discussed. E. H. S.
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D eterm ination of organic nitrogen. J . Car - 
tiatjx (Ann. Chim. Analyt., 1940, [iii], 22, 92).— 
N is converted into NH4‘ by treatm ent of the sample 
with 5 e.c. of conc. H2S04 and two to  four 10—20-c.c. 
portions of H 20 2 in the manner described. The 
method gives better results than  the usual H 2S04 +  
Hg attack, and is particularly suitable for leather, 
wool, tobacco, and vegetable products. L. S. T.

Electrolytic m ethod of oxid ising arsenic and 
phosphorus for their determ ination in organic  
com pounds. C. B. Di Capua  (Atti X  Congr. Inter- 
naz. Chim., 1938, II I , 401—406).—The compound is 
dissolved in 70% H 2S 04 and the solution introduced 
into a sintered glass crucible dipping into 70% H 2S 04. 
The solution is then electrolysed using a P t wire anode 
immersed in the crucible and a P t  foil cathode in the 
outer vessel. The H 3As04 and H 3P 0 4 produced are 
subsequently pptd. as MgNH4As04 and MgNH4P 0 4, 
respectively. J . W. S.

Identification of paraffins. A nalysis of par- 
affmic m ixtu res by m eans of R am an spectra.
A. V. Grosse , E. J . R osenbaum , and H. P. J acobson 
(Ind. Eng. Chem. [Anal.], 1940, 12, 191— 194).— 
The sample is freed from aromatic and ethylenic 
constituents, carefully fractionated, and the Raman 
spectra of the individual narrow cuts are photo
graphed. For qual. analysis this spectrum is matched 
with the characteristic lines of pure isomerides known 
to be present in the mixture. Quant, analysis is 
carried out, with an accuracy of 5—10%, by visual 
estimation of the relative intensities of the Raman 
lines. The method has been applied to  the isomeric 
pentanes, hexanes, and heptanes, and to mixtures 
prepared by the addition of olcfines to  paraffins in 
presence of A1C13. J .  D. R.

Colorim etric determ ination  of prim ary m ono- 
nitroparafEns. E. W. Scott and J . F. Treon  
(Ind. Eng. Chem. [Anal.], 1940, 12, 189—190).— 
A sample of aq. E tN 0 2 is treated with NaOH, 
acidified (HC1), and aq. FeCl3 added. .The red colour 
produced is compared colorimetrically with a standard 
solution of similar concn. The method succeeds with 
P rN 02 and B uN 02, bu t with Pr^N02 and Bu^N02 
the colour fades too rapidly, whilst with M eN02 no 
colour is produced. J . D. R.

O xidation w ith  dichrom ate and its  m icro- 
analytical applications. I. General principles.
II. M icro-determ ination of ethyl alcohol. L.
Thivolle and G. Sonntag (Bull. Soc. Chim. biol.. 
1939, 21, 1353— 1368, 1369— 1380).—I. Oxidisable 
substances are determined in strongly acid medium 
by adding a 2—3 c.c. excess of ~  0-lN-K2Cr20 7 
and a  few drops of 0-1% di phenyl benzidine in 70% 
H 2S04 and titrating  with 0-002n-K4Fo(CN)„ until the 
colour vanishes.

I I  (cf. Nicloux et a l ,  A., 1935, 116; 1936, 535; 
1937, II, 317). EtO H  is oxidised in  the cold with 
excess of K 2Cr20 7 in H N 03 and the excess is titra ted  
as above. The error is >0-5% when the am ount of 
E tO H  is 1—3 mg. or 1—2% when it is <0-5 mg.

W. McC.
Rapid qualitative test for alcoholic hydroxyl 

group. U se of nitrato- and perchlorato-

cerate anions as te st reagents. F. R . D u k e  and
G. F. Smith (Ind. Eng. Chem. [Anal.], 1940, 12,
201—203).—The test substance in H 20  is treated 
with a solution of (NH4)2Ce(N03)G (I) in aq. H N 03 or 
H 2Ce(C104)B (II) in aq. HC104. A red colour indicates 
an alcohol. W ith substances insol. in H 30  a solution 
in dioxan is employed and (II) cannot be used because 
of reduction of the reagent. Acids, aldehydes, 
ketones, esters, and hydrocarbons do not interfere. 
Amines, amine hydrochlorides, substances with 
chromoplioric groups, readily oxidisable substances, 
and phenols interfere. Aq. solutions of 2—4% BuOH 
give positive tests with (I) and 1—2% with (II).

J . D. R.
H ydroxam ic acids in  qualitative organic  

analysis. D. D avidson  (J. Chem. Educ., 1940, 17,
81—84).—Tests involving the formation of hydrox
amic acids are described for alcohols, ethers, alde
hydes, esters, carboxylic and sulphonic acids, phenols, 
oximes, N 0 2-compounds, amides, acid chlorides, and 
anhydrides. L. S. T.

D etection of organic com pounds. L. R o sen - 
TIialer  (Pharm. Acta Helv., 1939, 14, 218—221).— 
(a) MeOH does not react with H N 03 (65%) a t room 
temp, (differentiation of MeOH and EtOH). (b) 
The reaction depending on the formation of a blue 
colour from glycerol with K 2Cr20 7 and IIN 0 3 is not 
sp .; many other alcohols and sugars react similarly, 
(c) For the identification of phenols the colour of the 
melt and the alkali solution of the reaction product 
with o-sulphobenzoic anhydride is a very sensitive 
test. 15 examples are given, (d) By the use of Na 
alizarinsulphonate as indicator, the formation of H 
ions by the action of neutral Hg salt solutions on 
HCN can be detected in 1 ug. of HCN per c.c. An 
improvement on the Vortmami method is given. 
The sample is heated with aq. NaOH and F eS 04, 
the mixture is filtered, acidified, N aN 02 is added, and, 
after warming and cooling, aq. N H3 and (NH4)2S 
arc added (nitroprussidc reaction), (e) Characteristic 
light brown, ball-shaped masses are formed when 
a solution of theophylline in aq. N H3 is treated with 
solid TIOAc. (/) The blue colour formed from aro
matic o-(OH)2-compounds and K 2C03 and FcS04 
is discussed. Ascorbic and diliydroxymaleic acids 
react similarly but the reaction mixture is de
colorised by HC1. (g) The oxidation of many org. 
compounds by Fe2(S04)3 is detected by the reaction 
of the Fe" formed (after addition of H 3P 0 4) with 
(CMelN'OH), and aq. N H 3. 2-5 c.c. of a solution 
containing 1 ¡j.g. of pyrocatechol give a positive 
reaction. E. H. S.

D etection of sm all am ounts of m u stard  gas. 
A. S. J ousma (Pharm. Weekblad, 1940, 77, 246— 
249).—M ustard gas (I) is adsorbed on a granule of 
active C, which is then heated (below redness) in a 
stream of H 2 washed with K M n04 solution to remove 
H 2S, and the gas is passed over a red-hot P t wire 
and through a paper containing Pb(OAc)2, on which 
a brown or black stain is produced. The method is 
very sensitive and will detect (I) in C which has been 
exposed to the vapour for only 5 sec. S. C.

A nalytical procedures em ploying Karl F ischer  
reagent. IV. D eterm ination  of acid anhydrides.
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D. M. Sm ith , W. M . D .  B ryant , and J . Mitchell , 
jun. (J. Amer. Chem. Soc., 1940, 62, 608—609; cf.
A., 1940, II , 146).—A procedure for the determ in
ation of carboxylic anhydrides (described) depends 
on the complete hydrolysis of the anhydride to  acid 
in presence of excess of H 20 , and subsequent titration 
of the residual H 20  w ith K arl Fischer reagent. The 
method is best suited for acyclic aliphatic anhydrides. 
Analytical data  are recorded for ten anhydrides.

W. R. A.
P otentiom etric determ ination of glucose w ith  

p otassium  ferricyanide in  sod ium  carbonate 
solution . H. T. S. B ritton  and L. P hillips  
(Analyst, 1940, 65, 149— 152).—K 3Fe(CN)? in ~0-4m. 
aq. Na2C03 can be titra ted  potentiometrically with 
glucose solution a t 92—94°. The inflexion in the 
potential curve extends over 0-4—0-5 v. 1 mol. of 
glucose requires 5-9 mols. of K 3Ee(CN)G for oxidation.

J . W. S.
M icro-determ ination of glucose, free and con

jugated glucuronic acid. I. D eterm ination  of 
free and conjugated glucuronic acid in presence  
of glucose in  aqueous solution. S. K a k t .n t j m a  (J. 
Pharm. Soc. Japan, 1939, 59, 244—246).—This is 
effected by the method of Ogata et al. (ibid., 1929, 49, 
541) after first removing the glucose (>1% ) by yeast.

R. S. C.
Objective m icrophotom etry. P hotom etric  

an alysis of p icrates of organic b ases. P. K ru m - 
holz and E. K rumholz (Natuurwetensch. Tijds., 
1940, 22, 27—2S).—The picrate of a base or of a 
hydrocarbon (e.g., anthracene) is heated with 0-2n - 
NaOH in 80% EtO H  and the Na picrate determined 
microphotometrically. The error is ~0-5% . S. C.

D eterm ination  of prim ary, secondary, and 
tertiary am ines and am m onia present together.
K. G. Mizutsch and A. J . Savtschenko (Prom. Org. 
Chim., 1940, 7, 24—25).—The mixture of hydro
chlorides is dissolved in 30 ml. of H ,0 , and 25 ml. of 
E tO H  are added, followed by 3 g. of N aN 02,Co(N02)2 
in 50 ml. of H 20  a t  0°. The ppt. of NH4 cobalti- 
nitrite  is collected after 15 min., washed with EtOH, 
and N H3 determined in the usual way. Prim ary 
amines are determined as the difference between to ta l 
N H 2-N as found by Yan Slyke’s method and N H 3-N. 
tert. Amine is determined by Kjeldahl distillation after 
treating the solution with excess of H N 0 2 (2 hr. a t
15—20°). sec. Amines are given by difference 
between to ta l N and NH 3-, N H 2-, and tert. amine-N.

R. T.
C olorim etric m icro-determ ination  of arginine  

and ofm ono-substitu ted  derivatives of guanidine. 
A pplication  to protein  h ydro lysates . C. D uma- 
zert and R. P oggi (Bull. Soc. Chim. biol., 1939, 21, 
1381— 1388; cf. Jean, A., 1934, 672).—E tO H - 
glycerol m ixture is added, after addition of aq. 
NaOH, a-C10H 7*OH, and NaOBr, and the arginine in 
2 c.c. of protein hydrolysate is determined by a 
modification of Weber’s method (A., 1930, 755). 
The error is ± 2 % . A colorimeter or step photo
m eter is used. Since the reaction is not usually 
affected by the nature of the substituent when one 
N H 2 only of guanidine is substituted, methylguanidine, 
agmatine, octopine, synthalin (I), and arcaine (II) are

determined in the same way, (I) and (II) yielding 
colour intensity  double th a t given by equiv. am ounts 
of the other substances. W. McC.

A zides as reagents for the identification of 
organic com pounds. X V II. p-N itrobenzazide  
and p-n itrophenylcarbim ide as reagents for 
identification of am ines. P. P. T. Sah  (Rec. trav. 
chim., 1940, 59, 231—237; cf. A., 1940, II , 32).— 
'»-Nitrobenzazide or ^p-N02,CGH 4-NC0 in PhMe afford 
new ~N-aryl-N'-'p-nilrophenylcarbamides from the fol
lowing : o-, m.p. 201°, m-, m.p. 205° (decomp.), and 
jp-CGH 4Me-NH2, m.p. 259°; wi-xylidine, m.p. 215°; 
o-N02-CgH 4*NH2, m.p. 256°; o-CgH4C1-NH2, m.p. 
233°; o-CGH 4B r,N H 2, m.p. 228° ; o-, m.p. 224°, m-, 
m.p. 272°, and p-C6H 4I ’N H 2, m.p. 288°; o-, m.p. 
212°, and i?-OH,CGH 4,N H 2, m.p. 235° (decomp.); 
o-, m.p. 191°, and i j-OMe-C6H 4-NH2, m.p. 229° (de
comp.); o-, m.p. 178—179°, and p-OEt-CGH 4’N H 2, 
m.p. 202° (decomp.); a-C10H 7,N H 2, m.p. 236°; p- 
C6H 4Ph-NH2, m.p. 235—236°; o-, m.p. 186°, to-, m.p. 
195— 196°, and i5-NH2'CGH4'C0 2E t, m.p. 254—255°; 
2 : 1 : 4 - ,  m.p. 260° (decomp.), 3 :1  : 4-, darkens a t 
245°, chars and decomp, a t  260°, 4 : 1 : 2 - ,  m.p. 261— 
262°, 3 : 1 :  2-, m.p. 278° (decomp.), 5 : 1 : 2 - ,  m.p.
246—247°, 4 : 1 : 3 - ,  m.p. 263—264°, and 6 : 1 : 3 -  
N 0 2-C6H 3Me’N H 2, m.p. 283—284°; 1 : 3 :  4-, m.p. 
209—210°, 1 : 5 : 2 - ,  m.p. 264°, and 1 : 6 : 3 -
CGH 3MeCl-NH2, m.p. 246°; 1 : 3 : 4 - ,  m.p. 204—  
205°, 1 : 5 : 2 - ,  m.p. 268—269°, and 1 : 6 : 3 -
CGH3MeBr,N H 2, m.p. 248—249°; 1 : 5 : 2 - ,  m .p.
264°, and 1 : 6 :  3-C6H 3MeI-NH2, m.p. 239°; N H 2Ac, 
m.p. 295—296°; N H 2Bz, m.p. 260°; NHPhMe, m.p. 
123°; NHPhAc, m.p. 254—255°; cyciohexylamine, 
m.p. 169—170°. M.p. are corr. A. T. P.

A zides as reagents for the identification of 
organic com pounds. XVIII. o-N itrobenz- 
azide as reagent for identification of phenols. 
P. P. T. Sah and W. Y in  (Rec. trav. chim., 1940, 59, 
238—245 ; cf. A., 1940, II , 32).—o-Nitrobenz-hydr- 
azide, m.p. 119°, affords the -azide, decomp. —44°, 
which gives o-nitrophenylurethanes (generally of lower 
m.p. than  the to- and |)-isomerides) from the follow
ing phenols in ligroin, NPhMe2 being an effective 
catalyst for the o-substituted compounds: PhOH, 
m.p. 96—98°; o-, m.p. 113—114°, m-, m.p. 85—86°, 
and #>-cresol, m.p. 97—98°; 1 : 2 : 4 - ,  m.p.
117— 119°, 1 : 4 : 5 - ,  m.p. 90—91°, and 1 : 3 : 4 -  
xylenol, m.p. 99—101°; o-, m.p. 124°, to-, m.p. 158°, 
and ^3-N0 2-C6H 4,0 H, m.p. 175 , o-, m.p. 109—110°,. 
to-, m.p. 96—97°, and jp-CGH 4Cl-0H , m.p. 126—127° > 
o-, m.p. 122°, to-, m.p. 91—92°, and ^ -^ H jB r-O H , 
m.p. 129—130°; o-, m.p. 150— 151°, to-, m.p. 98—  
100°, and jj-CgH4I-OH, m .p. 133—135°; 2 : 4 : 1 -  
CgH3C12*OH, m.p. 123°, and -CGH 3Br2-OH, m.p.
121— 122°; 2 : 4 : 6 :  1-CGH 2C13-0H , m.p. 153—155°, 
and -CGH 2Br3*OH, m.p. 172—174°; o-, m.p. 136—  
138°, to-, m.p. 99—100°, and p-OMe,C6H4-OH, m.p. 
156°; a-,m .p. 130°, andp-CJ0H 7,OH,m .p. 143°. M.p. 
are corr. A. T. P.

D eterm ination  of phenols by m eans of benzoic  
anhydride. A. L em an  (Bull. Soc. chim., 1940, [v], 
7, 105—113; cf. A., 1939, II , 196).—The sample is 
heated for 1 hr. a t 100° w ith a  solution of Bz20  in 
anhyd. C5H 5N (100 g. in 100 c.c.); H 20  is added and
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the heating is continued with frequent shaking for a 
further hr. after which the m ixture is cooled and 
titra ted  with n-KOH (phenolphtlialcin). W ith 
coloured samples a spot test on phenolphtlialein paper 
is used. In  confirmation the ester is separated from 
the neutralised solution and washed with H 20 , which 
is added to the solution; this is then treated with a 
measured vol. of n -H ,S 04 and back-titrated with 
n-KOH. A blank test is necessary. As with acetyl- 
ation in C5H 5N, benzoylation of phenols is quant, 
and is somewhat more precise bu t less rapid. T reat
ment with o-C6H 4(C0)20  in CSH 5N is almost without 
effect on phenols or naphthols. In  their mixtures 
w ith prim ary alcohols it is therefore possible to 
determine to ta l OH by Bz20  and prim ary alcoholic 
OH by o-CcH 4(C0)20 -C 5H 5N. Amended m.p. are 
cited for the following benzoates : Ph, m.p. 69-1°;
o-, m.p. 17°, on-, m.p. 53-6°, and p-, m.p. 70°, -to ly l; 
jj-xylenyl, m.p. 59-5°; thym yl, m.p. 31-2°; dibenzo
ates of o-, m.p. 85-1° and j5-CGH4(0 H)o, m.p. 202-5°.

H . W.
Identification of organic com pounds. III. 

Chlorosulphonic acid as a reagent for charac
terisation  of arom atic ethers. E. H . H untress 
and F. H . Carten  (J. Amer. Chem. Soc., 1940, 62, 
603—604).—The following are prepared (m ethod; A., 
1940, II , 160). p-Methoxy-, m.p. 110—111°, jj-eth- 
oxy-, m.p. 149—150°, p-n-propoxy-, m.p. 116—117°, 
'p-n-butoxy-, m.p. 103—104°, 4-methoxy-3-methyl-, 
m.p. 137°, 4-metlioxy-2-methyl-, m.p. 129— 130°,
2-methoxy-5-methyl-, m.p. 182°, 4-ethoxy-3-methyl-, 
m.p. 148—149°, 4,-eihoxy-2-metliyl-, m.p. 110—111°,
2-ethoxy-5-methyl-, m.p. 138—138-5°, 2-n-propoxyA- 
methyl-, m.p. 126—127°, 4-n-bntoxy-5-methyl-, m.p. 
95—96°, 3 : 4-, m.p. 135— 136°, 2 : 4-, m.p. 166— 
167°, and 2 :5 -dimethoxy-, m.p. 148°, 3 :4-, m.p. 
162— 163°, 2 : 4-, m.p. 184—185°, and 2 : 5-dicthoxy-, 
m.p. 154— 155°, 2 : 3 :  4-trimethoxy-, m.p. 123-—124°,
3-chloro-4-methoxy-, m.p. 130—131°, 5-chloro-2- 
methoxy-, m.p. 150—151° (lit. 154°), Z-bromo-4- 

methoxy-, m.p. 139—140°, 5-bromo-2-methoxy-, m.p.
147— 148°, ö-fluoro-2-methoxy-, m.p. 174— 175°, 3- 
chloroA-ethoxy-, m.p. 132—133°, 5-chloro-2-ethoxy-, 
m.p. 134—134-5°, Z-bromoA-ethoxy-, m.p. 134— 135°,
5-bromo-2-ethoxy-, m.p. 144— 144-5°, and ^-^'-bromo- 
phenoxy-, m.p. 130— 131°, -benzenesulphonamide;
4-, m.p. 156—157°, and 1-methoxy-, m.p. 150—151°,
4-, m.p. 164—-165°, and 7-ethoxy-, m.p. 161— 163° 
(lit. 155°), -naphthalenesulphonam ide; P h , ether 
4 : 4'-disulphonamide, m.p. 159°; a$-diphenoxyethane-, 
m.p. 228—229°, and ay-diphenoxypropane-, m .p.
244—245°, -4 : 4 '-disulphonamide. R . S. C.

P otentiom etrie titration  of quinol, -p-amino- 
phenol, and p-m ethylam inophenol w ith  com plex  
chlorides of quadrivalent irid ium . S. G. B og
danov and S. E. K rasikov  (Ann. Sect. Platine, 1939, 
No. 16, 77—80).—Quinol, p-NH2’C6H 4-OH, and p- 
NHMe-C6H4-0H  are titra ted  with 0-0lN-K>IrClB or 
-(NH4)2IrClG. “R. T.

Separation and determ ination of isom eric  
m enthols. R. T. H all, J .  H . H olcomb, jun., and
D. B. Griffin : (Ind. Eng. Chem. [Anal.], 1940, 12, 
187—188).—From a mixture of Z-menthol, d-neo-

menthol (I), and ¿-¡somenthol (II), (I) is separated by 
fractional distillation followed by acétylation and 
hydrolysis of the recryst. acetate, and (II) by fractional 
distillation and crystallisation. Total menthol in 
mixtures is determined by acétylation and deter
mination of the sap. val. of the acetate using KOH 
in (CH2-OH)2. Use of (CH2-OH)2 in place of E tO H  
greatly reduces the time of saponification.

J . D. R.
Cantharides. I. T itration  of cantharidin.

B. P. H eciit  and L. M. P arks (J. Amer. Pharm . 
Assoc., 1940, 29, 71—77).—Purified cantharidin (I), 
m.p. 214—214-5° (uncorr.), cannot be titra ted  quan
tita tively  in presence of E tO H ; in this respect, it 
resembles CGH 4(C0)20  and Bz20 . T itration of (I) 
and other anhydrides is effected by adding 0-5n- 
KOH in EtOH , removing EtOH, arid back-titrating 
w ith 0-In-HCI. Cantliaridic acid has dissociation 
const. 5 X 10~9, whilst the degree of hydrolysis of
0-005m-K  cantharidate in H„0 a t 25° is 2-28%.

F. O. H.
D iliturates of physiologically  im portant b ases.

C. E. R edemann  and C. N iemann  (J. Amer. Chem. 
Soc., 1940, 62, 590—593).—Properties of 5-nitro- 
barbiturates of 71 org. bases are recorded. The salts 
of lower aliphatic amines, proteinogenic amines, and 
some NHo-acids are very sparingly sol. and are ex
cellent for quant, separation from some mixtures. 
The bases are readily recovered by double decomp., 
which also serves best for formation of the salts. 
The Mg (0-1 mmol, per 1.), Ba, Sr, Ca, Cu, and K  
(separation from Na) salts are very slightly sol.

R. S. C.
R eactions of diethylbarbituric acid and pyrazol

one derivatives w ith  silver proteinate, silver  
nitrate, and ferric chloride. V. Zanotti (Boll. 
Chim. farm., 1940, 79, 117—120).—Colour reactions 
are described. F . 0 . H.

Action of a copper-iodine reagent on alkaloids. 
P recip itation  and colour reactions. M. P é ro n -  
net  and J . Gu én in  (J. Pharm . Chim., 1940, [ix], 1, 
142—147).—Aq. solutions of many alkaloids, bu t not 
glucosides or barbiturates, give ppts. when treated 
with a Cu2I2 reagent, which is more sensitive th an
1-K I. Ppts. obtained with sparteine, quinine, and 
cocaine contain Cu ; they are readily hydrolysed and 
decompose a t 60°. The ppt. obtained w ith eserine 
dissolves in aq. N H 3 w ith violet-red colour. Ephedr- 
ine and adrenaline give violet and red colours, 
respectively. J . L. D.

Action of heat on haemoglobin and reversib le  
stages in  coagulation of p roteins.—See A., 1940, 
II I , 380.

Colour reaction of phenarsazine chloride J . 
D elga (J. Pharm. Chim., 1940, [ix], 1, 73—76).— 
Phenarsazine chloride (I) or oxide with the AgN03
reagent (10% aq. AgN03 : AcOH = 1 : 1 )  (5 c.c.) at
100°/10 min. gives a yellow or orange colour depending 
on the concn. 0-04 mg. can be detected. Many 
other As derivatives do not give the reaction. (I) 
ni H 20  (1 in 125,000) is detected similarly.


