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Conception of m eso m erism  in  organic chem 
istry. B. E ister t  (Angew. Chem., 1939, 52, 353— 
361).—Mesomerism, the displacement of tc electrons 
in systems with multiple linkings from the defined 
extreme positions into an intermediate arrangement 
which cannot be symbolised in the usual manner, is 
a phenomenon necessitated by much experiment and 
explained fundamentally. The electron theory enables 
this intermediate state to be circumscribed by giving 
the limits within which the n electron cloud remains 
“ suspended.” For mesomerism, the method of 
■writing limiting formulae has the advantage that it 
gives definite information concerning the electron 
balance ; usually these formulae are also the reaction 
formulae of mesomeric compounds. The following 
are the constitutional essentials so that two or more 
isomeric formulae have mesomeric and not tautomeric 
relationships. There must be the same steric sequence 
of all actually united atoms (i.e., they must not stand 
in ionic relationship) and only the distribution of the 
electrons must be different ; all atoms concerned with 
electron displacements must be able to lie in a plane. 
The energy of a mesomeric system is less than that 
calc, for each of the limiting formulae. The passage 
to a mesomeric “ energy cavity ” and the consequent 
gain in energy is frequently the driving force for 
reactions in systems with multiple linkings. The 
cuiantum theoretical foundation for mesomerism and 
for its representation by limiting formulae is given by 
regarding the total function of the -  electron cloud 
approx. as “ resonance ” between the functions proper 
to the limiting formulae. H. W.

K inetics of cracking of n o rm al paraffin  hydro
carbons u n d er p re ssu re .—See A., 1939 ,1, 375.

V apour-phase n itra tio n  of isopentane [¡3- 
m ethy lbu tane]. L. W. Seig le  and H . B. H ass 
(Ind. Eng. Chem., 1939, 31, 648—650; cf A., 1938, 
II, 79).—CHMe2E t when nitrated a t 380° or 420° gives 
COMe2, McN 0 2 (6 :2 ) ,  E tN 02 (6 :6 ) ,  P r^ T0 2 
(6 : 11), BupN 0 2 +  CHMeEt-N02 (12 : 10), 
CHMeEt-CHvN0 2 (1 1 :2 8 ), CMe2Et-NO, (1 9 :1 4 ), 
CH2Bu*-N02 (13 : 13), and CHMePr^NO, (27 : 16%).

A. T. P.
Isom érisa tion  of »»-octane. A. P. Mesch- 

tscheriakov  and E. P. K aplan  (Bull. Acad. Sci. 
U.R.S.S., 1938, Sér. Chim., 1055—1060).—«-Octane 
with HC1 and A1C13 or HBr and AlBr3 a t room temp, 
undergoes 15—40% isomérisation, the octane no. 
being increased by 16 after 140 hr. The product 
after 1 hr. a t 408^-^18° under pressure in presence 
of MoSs has an octane no. 8 >  that of «-octane ; in 
the change from «-octane to methylheptene, or

from this to dimethylhexane, there is an increase of 
30—40. A. Li.

[}Ç-Dimethylheptane : its  synthesis and com 
p ariso n  w ith  an  tsononane from  petro leum .
J . D. W h it e , F. W . R ose , jun., G. Calingaekt, and 
H. Soroos (J. Res. Nat. Bur. Stand., 1939, 22, 315— 
319).—pÇ-Dimethylheptan-8-ol hydrogenated (Calin- 
gaert and Soroos, A., 1936, 107) gives K-dimethyl- 
heptane of 99-6% purity, the properties of which, extra
polated to 100% (b.p. 135,21J;0,02o, f.p. —102-95 r t  
0 -10°, etc.), agree with the vais, for an wononane 
from petroleum (B., 1937, 314). F. R. G.

C racking of hexadecane u nder p ressu re . A. D.
P etrov and M. A. T scheltzova (Bull. Acad. Sci. 
U.R.S.S., 1938, Sér. Chim., 1033—1037).—Cracking 
of C16H31 a t 440—460° under pressure is accompanied 
by considerable isomérisation of the products. In 
presence of H3P 0 4, the isomérisation and the yield of 
gas, unsaturated hydrocarbons, and liquid boiling 
above 200° are increased. A. Li.

P o ly m e r is a t io n  of e th y le n e , p ro p e n e , a n d  
Aa-b u te n e  in  s t i l l  d is c h a rg e s .  D. N . A ndreev  
(Bull. Acad. Sci. U.R.S.S., 1938, Sér. Chim., 1039— 
1053).—With the gas flowing a t 18—20 1. per hr., 
the chief products are unsaturated aliphatic hydro
carbons, with considerable quantities of the dimeride 
of the original hydrocarbon. Of the product from 
C3H 6 65%, from C4H8 46%, and from C2H 4 29%, 
boils below 160°. A. Li.

Exchange reaction  betw een ethylene and 
deu terium  on a nickel ca ta lyst.—See A., 1939, I, 
377.

In fra-red  analysis applied to the exchange 
reaction betw een ethylene and deuteroethylene.
—See A., 1939,1, 377.

Isom érisa tion  phenom ena accom panying the 
reduction of diolefmic and  arom atic  hydro
carbons by m ean s of ca lc ium -am m onia . B. A.
K azanski and N. F. Gluschnev  (Bull. Acad. Sci. 
U.R.S.S., 1938, Sér. Chim., 1065—1072).—With Ca- 
NH3 a t 0°, (-CMeICH2)2, eyefopentadiene, CHPhlCH,, 
CHPhlCHMe, CH2:CMe-[CH2]2-CMe:CH2, and 
CH2Ph-CH:CH2are reduced respectively toCMe2!CMe2, 
cyc/opentene, 1-cthyl- and l-w-propyl-A^cycfohexene 
(I), (;CH-CMe2)2, and (I). Non-conjugated sys
tems undergo isomérisation to conjugated systems 
before reduction. A. Li.

P rep a ra tio n  of tru e  acetylene hydrocarbons.
D. B odroux (Compt. rend., 1939, 208, 1022—1024). 
—The Naj derivative of NH2Ph with «a- or 
dihalogeno-derivatives of saturated hydrocarbons in
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Efc20  a t room temp, affords a product decomposed by 
H20  to the unsaturated hydrocarbon. (CH2C1)2, 
(CH2Br)o,or CHMeCl2 affords CHiCH; CHMeBr*CH2Br 
gives CMe-CH (cf. Bourguel, A., 1925, i, 770); heptyl- 
idene dichloride gives A°-heptinine; CHPiiBr-CH.,Br 
gives CPhiCH. CHPhlCHBr with NaNH2 in E t20 
containing a small amount of NH2Ph gives CPh-CH 
in good yield. J. L. D.

Action of lith iu m  on an optically active ali
phatic chloride. D. S. T a rb e l l  and M. Weiss (J. 
Amer. Chem. Soc., 1939, 61, 1203—1205).—Li a- 
methyl-n-heplyl (I) is best (56%) obtained from «- 
CeH13-CHMeCl (II) and Li (excess) in E t20  at 0°; 
treating the solution with C02 gives dl-n- 
CgH13*CHMe-C02H, but the unaltered (I) is > 
slightly racemised. Racemisation probably occurs 
during reaction of (I) with Li rather than during 
carbonation. Racemisation of unaltered CHPhMeCl 
by Na may be due to the exchange reaction : dl- 
NaCHPhMe +  ¿-CHPhMeCl -> ¿Z-NaCHPhMe +  dl- 
CHPhMeCl. R. S. C.

H alogenation of optically active tert. carbinols.
P. G. S tevens and N. L. McNiven (J. Amer. Chem. 
Soc., 1939, 61, 1295—1296).—With HC1 in pentane 
a t 25°, Bu^[CH2]2-CMeEt-0H, b.p. 89-0°/15 mm., 
[cc]o —0-45°, gives a tert. chloride, b.p. 71-0°/9 mm., 
Mi? —0-28°, but a t —78° gives the enantiomeric 
chloride (impure), b.p. 69—70°/8 mm., [a]J? +0-17°. 
Reaction may thus take either of two courses (cf. 
Levene et al., A., 1939, II , 155). R. S. C.

R etarda tion  of chem ical reactions. IX. 
S tab ilisa tion  of perchloroethylene [tetrachloro- 
ethylene] for m edicinal purposes. K . C. B ailey  
(J.C.S., 1939, 767—769; cf. B., 1938, 977).—Decomp, 
of C2C14, catalysed by light, is inhibited by thymol 
(1 :500,000), not quite so well by E t20 , EtOH, 
CS(NH2)2, Na.2S20 3, or o-C6H4Me-NH2, and by various 
other substances. An excess of solid Na2S20 3 or 
CS(NHj)2 is more efficient than a saturated solution, 
probably owing to replacement of tho inhibitor in 
solution as it is destroyed. R. S. C.

Action of Raney nickel on alcohols. P ro b 
ab ility  of a union of the ca ta lyst w ith  the hydro 
gen recep tors. R. P a u l  (Compt. rend., 1939, 208, 
1319—1321),—Raney Ni with boiling primary and 
sec. alcohols forms aldehydes or ketones with evolution 
of H 2; part of the alcohol is reduced. Furfuryl and 
cinnamvl alcohol afford methylfuran and propenyl- 
benzene, respectively, with the appropriate aldehydes, 
which react further (temp. >90°) to form furan and 
CHPhICH2, respectively, and C02. The ketones 
derived from sec. alcohols do not react with Raney 
Ni at 180° (cf. Palfray and Sabetay, A., 1939, II, 
115). I f  the alcohol is slowly distilled with Raney 
Ni a much better yield of ketone results, probably 
because the catalyst-betone union is continually 
broken down during the distillation. Thus 
CHMeEt-OH, CHEtPr-OH, ¡3- and y-hydroxyoctane, 
and Pr*OH yield 90%, 80%, 95%, 95%, and 30%, 
respectively, of the corresponding ketones. If  an 
ethylenic or acetylenic compound is added to  an 
easily oxidisable alcohol and Raney Ni, dehydro
genation is much reduced or prevented. J . L. D.

B utane-py-diol and its  e s te rs . L. D enivelle 
(Compt. rend., 1939, 208, 1024—1025).—Butane- 
Py-diol (I), m.p. 26°, b.p. 178°/742 mm., with H3P04, 
H 2S04, P 20 5, or anhyd. ZnCl2 gives COMeEt. 
Equimol. amounts of (I) and S0C12 in C6H B containing 
CjHrN (2 mols.) afford a neutral sulphoxide, b.p. 70— 
71°/12 mm., which when passed over CaC03 at 275° 
gives a mixture of [iy-oxidobutane (II) and COMeEt. 
With kaolin a t 575°, CH?:CH-CH:CH2 (III) (8—10%; 
small amounts at 450°) is formed. The diacetate of 
(I) with kaolin at 350—575° affords ( I II) ; with 
CaC03 a t 225°, (II) and COMeEt are formed.

J. L. D.
isoPropylideneglyceraldehyde. IV. P repar

ation  of d(+ )-isopropylideneglycerol. V. Syn
th esis  of optically active g lycerides from  d (+  )- 
fsopropylideneglycerol. VI. Synthesis of the 
biological I(—)-a-glycerophosphoric acid. E. 
B aer  and H. O. L. F ischer  (J. Biol. Chem., 1939, 
128, 463—473, 475—489, 491—500; cf. A., 1936, 
708).—IV. d(+)-isoPropylideneglycerol (I), b.p. 78-5— 
79°/ll mm., [ « $ ' +12-6°, +10-8° in C8H6, —1-703 
in H 20, +11-09° in C5H5N, +10-7° in MeOH, is 
obtained by catalytic reduction (Ni) of isopropylidene- 
d-glyceraldehyde (improved prep, from cZ-mamiitol).
(I) with BzCl-quinoline gives the Bz derivative, b.p.
159—160-5°/10-5 mm., [a]p +12-31°, and with Mel- 
Ag20  gives the Me derivative, b.p. 43—44°/10-5 mm., 
[«]d! +20-14°, +12-88° in CjH.N.

V. Acylation of (I) in C5H 5N or quinoline gives the 
following derivatives : Ac, b.p. S5—86°/10—11 mm., 
[a]“  +3-24°; lauryl (II), b.p. 130—131°/0-002 mm., 
M ?  +3-42°, +1-2° in C5H SN ; palmityl (III), 
m.p. 33—35°, a5D° +4-38°, [a]D +2-5° in C6H 5N; 
stearyl^ (IV), m.p. 43-5°, <4 ° +3-0°, [a]D +1-9° in 
C5H 5N. All have zero rotation in C8H 6. Acid 
hydrolysis of (II), (IH), and (IV) gives respectively : 
a-lauryl- (V), m.p. 53—54°, [a]D -3-76° in C5H 5N, 
a -palmityl- (VI), m.p. 71—72°, [a]D -4-37° in C5H5N, 
and a-stearyl-glycerol (VII), m.p. 76—77°, [a]D —3-58° 
in CjHgN. Glycerol a-p-tolueitesulp/ionate (VIII), m.p. 
63—64“, [a]D —7-3° in C5H6N, and <x-~p-nitrobenzoate 
(IX), m.p. 88—89°, [a]D -17-1° in EtOH, are also 
described. These a-monoglycerides belong to the Z- 
glyceraldehyde series. On keeping (1 year) (V), 
(VI), and (VII) show a fall in rotation due to migration 
of the acyl groups, (VIII) and (IX) being unchanged. 
Acylation of (V), (VI), (VII), and (IX) in C5H5N or 
quinoline gives respectively : glycerol a-laurate (3y- 
distearate (X), m.p. 48-5°, aD 0° in C5H 5N, y.-palmitaU 
$y-dilaurate (XI), m.p. 44°, aD 0° m C5H5N, a- 
stearaie $y-dipalmitate (XII), m.p. 62-5°, aD 0° in 
C5H sN or CHC13, -dibenzoate, a-'p-nitrobenzoate 
(XIII), m.p. S7—88°, [<x]d -19-9° in C2H2C14. 
Although (X), (XI), and (XII) have zero rotation, 
they are not- considered to be racemic, because (V), 
(VI), and (VII) are not racemised in C5H 5N and 
(XIII) is optically active. I t  is considered that 
natural triglycerides with zero rotation are not 
necessarily racemic.

VI. /(—)-a-Glycerophosphoric acid (XIV) (Et., ether 
of JSij ester, b.p. 100-100-570-13 mm., [a]“  -5-31°, 
-5-76° in EtOH) is synthesised from (I) by the 
method of Fischer and Pfahler (A., 1920, i, 807) and 
is identical with the glycerophosphoric acid in phos-
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phatides (Kasser et al., A., 1926, 384) and that formed 
as an intermediate in alcoholic fermentation and 
glycolysis (Meyerhof et al, A., 1933, 1080). (XIV) 
belongs to the Z-glyceraldehyde series and therefore 
cannot arise biologically from the natural d-glyoer- 
aldehyde-3-phosphoric acid, but must be formed by 
asymmetrical fermentative reduction from dihydroxy- 
acetonephosphoric acid. S. H. H.

T herm al decom position of diethyl e ther.—See 
A., 1939,1, 375.

M echanism  of hydrolysis of carboxylic esters 
and of esterification of carboxylic acids. Acid 
hydrolysis of an  e s te r w ith  heavy oxygen as 
isotopic ind icato r. S. C. D atta, J. N, E. D ay , and 
C. K. I ngold (J.C.S., 1939, 838—840).—During 
hydrolysis of Me H succinate by HC1 in H20  con
taining H2180, the 180  enters the acid, thus confirming 
the accepted mechanism. The fundamental mechan
ism of hydrolysis of esters in acid, neutral, and alkal
ine solutions, and the evidence in favour thereof, arc 
reported. R. S. C.

Ancillary m echan ism s in  the hydrolysis and 
esterification of carboxylic esters. E. D. H u g h es ,
C. K. I ngold , and  S. Masterman (J.C.S., 1939, 840—  
842).— Esterification of ii-C6H 13-CHMe-OH by AcOH 
in H20  occurs w ithou t racem isation, b u t in  dil. 
H2S04 the re  is slight racem isation. The reaction 
mechanisms are discussed. R. S. C.

C om pressed ca ta ly sts  [for p rep ara tio n  of 
ethyl acetate from  ethyl alcohol].—See A., 1939, 
I, 377.

P olym erisation  of vinyl acetate.—See A., 
1939, I, 377.

Action of sodium  on fatty  acid chlorides of 
h igher m ol. w t. A. W. R alston and W. M. Selby  
(J. Amer. Chem. Soc., 1939, 61, 1019—1020).— 
n-Cn H23'COCl, w-C13H27-C0C1, «-C^H^-COCl, and 
m-C17H35*COC1 with Na in hot E t20  give y.'t-dilauroyl- 
oxy-k^-tetracosene, m.p. 42—43°, ?o-dimyristoyloxy- 
At-odacosene, m.p. 54—55°, r.p-dipalmitoyloxy-k’’-dolri- 
acontene, m.p. 61—62°, and ot-distearoyloxy-&°- 
hexatriaconlene, m.p. 67—68°. Structures are proved 
by hydrolysis to RCOC1 and CH2R'COR. The 
reaction mechanism is : 2RCOC1 +  2Na -> (RCO)2 -> 
( + 2Na) (:CR-ONa)2 -> (+ROC1) (RC02-CR:)2.

R. fe. C.
Chem ical exam ination  of sugar-cane wax.

N. L. Vidyakthx and M. N arasingarao (J. Indian 
Chem. Soc., 1939, 16, 135—143).—Sugar-cane wax, 
extracted by CSH 8 from the dried press mud of a 
sulphitation factory, contains 43-7% of acid and 
53-6% of unsaponifiable matter. The acids, separated 
by fractionation of the E t esters, are resin (4-5%), 
hexoic. (0-6%), palmitic (27-7%), stearic (22-4%), 
oleic (41-5%), and arachidic acid (3-3%). The un
saponifiable matter, separated by treatment with 
0-C8H4(CO)2O, containsn-triacontanol (80%), brassica-, 
stigma-, and sito-sterol (10%), and ?i - pent« t ria contane 
{5%). The wax contains no dibasic or OH-acids.

J. D. R.
M ethods of sep ara tin g  oleic acid from  sa tu r

a ted  acids and  from  linoleic acid. P rep a ra tio n  
of oleic acid. P. J. H artsuch  (J. Amer. Chem.

Soc., 1939, 61, 1142—1144).—Crude oleic acid from 
olive- or tea-seed oil is best freed from much saturatod 
acid by dissolution in COMe2 a t —18° to —20°; 
the material in the filtrate is freed from much linoleic 
acid by crystallisation from COMe2 a t —60°. The 
90% pure product is then fractionally distilled, 
giving oleic acid containing 1% of linoleic and 1-2 % 
of saturated acids. R. S. C.

E ste rs  of tsooleic acids. A. A. T scjherno- 
jarova  (J. Gen. Chem. Russ., 1939, 9, 178-—181).—  
Me, b.p. 196— 197°/8 m m ., Pra, b.p. 199—200°/5 
m m ., P/^, b.p. 192—194°/5—6 m m ., Bua, b.p. 202— 
204°/6—7 m m ., iso amyl, b.p. 216—217°/5—6 m m ., 
and sec .-octyl petroselate, b.p. 236—239°/5—7 m m ., 
Pi*, b.p. 198°/10 m m ., Bua, b.p. 216—218°/8 m m ., 
isoamyl, b.p. 247—250°/15—16 m m ., an d  see.- 
octyl isooleate, b.p. 240—241°/6—7 m m ., Me, b.p. 
21477 m m ., Pi*, b.p. 228°/9 m m ., Bua, b.p. 229710 
m m ., isoamyl, b.p. 241 °/9 m m ., and  sec .-octyl 1- 
chlcrostearate, b.p. 254°/9 m m ., an d  Me, b.p. 193— 
19578 m m ., P r“, b.p. 205—208°/10 m m ., Bua, b.p. 
219710 mm., and isoamyl impelroselate., b.p. 220— 
22278  mm., have been prepared, and the n, d, and 
I val. of the esters determined. The position of the 
double linking does not significantly affect the physical 
properties of the esters. R. T.

E laid inisation of linoleic acid. J. P. K ass and
G. 0 . B urr (J. Amer. Chem. Soc., 1939, 61, 1062— 
1066).—When warmed for a short time with NaNO* 
in 1 : 1 aq. HN03 or 1 : 3 H2S04-H 20, or when heated 
with a little Se in N2 a t 200—210°, linoleic acid gives 
linoUlaidic acid (I), m.p. 28—29° (Pb salt; di
bromide, m.p. 78°, insol. in light petroleum), and a 
mixed liquid (3-acid (sol. dibromide). (I) is spectro
scopically inactive, is oxidised (after esterification) 
by KMn04 in COMe2 to hexoic acid and alkyl azelate, 
or, as acid, by KMn04 in aq. NaOH at 0° to y-, m.p. 
122°, and 8-sativic acid, m.p. 146° [names previously 
reversed (Nicolet et al., A., 1922, i, 320]). The °- 
acid gives s-, m.p. 126°, and Z-scUivic acid, m.p. 158°, 
and an acid, m.p. 131—135°, which may be vj-sativic 
acid or a mixture. I t  is concluded that no unchanged 
linoleic acid remains after treatment and that iso- 
merisation occurs first a t the 0- and then at the X- 
ethylenic linking. R. S. C.

S tru c tu re  of petroselic acid. A .A. T sch ern o - 
jarova (J. Gen. Chem. Russ., 1939, 9, 149—152).— 
Ozonolysis of Me petroselate yields lauric and adipic 
acid; petroselio acid is therefore Ai-heptadecenoic acid.

R. T.
Synthesis of aa'-diketoadipic acid. I ts  bio

logical im portance. F. W ille  (Annalen, 1939, 
538, 237—260).—Me2 ci/c/obutene-1 : 2-dicarboxylate 
and H,Oa in E t20  give Me2 <xa'-diketoadipate (60%)
(I), double m.p. 98—100° and 164—165° [bis-2 :4- 
dinitrophenylhydrazoTie, m.p. 242—243° (decomp.); 
bisphenvlhydrazohe, m.p. 143—145° (lit. 130— 
131°)]. At 120—140° (I) gives the dienol form, Me2 
ax' -dihydroxy muconate (II), m.p. 169—170° (reddish- 
brown FeCl3 colour). Hydrolysis of (I) by Ba(OH)2 
gives tx.'x'-diketoadipic (III), decomp. 234° (loss of 
C02 a t 110°) [with CH2N2 gives (I); bis-2 :4-dinitro- 
phenylhydrazone, m.p. 245° (decomp.)], and oc 
dihydroxymuconic acid (IV), m.p. 226—227° (decomp.)
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[in equilibrium with (III) in H20]. CH2N2 converts 
(IV) into Me2 aa'-dimeihoxymuconate, m.p. 116°, 
which is similarly obtained from (II), whereas (I) 
gives only oils. With aq. NH,Ph (III) yields 1- 
phenylpyrrole-2 : 5-dicarboxylic acid, m.p. 256—259° 
(Me2 ester, m.p. 110°), and with H20 2 yields CO, 
and (•CH2,C02H)2. Only the dienol is" a reducing 
agent (dichloroindophenol, methylene-blue; with I 
in NaHCOj gives CHI3). (Ill) is determined by 
its 0 2 absorption (10% excess) in aq. NaOH at 38°. 
Rat kidney, ra t liver, and pigeon breast muscle 
destroy (III) anaerobically, but the rates bear no 
relation to those for AcC02H. Yeast also destroys
(III) in 0 2 or N2, but produces < 1  mol. of C02 and 
some acid (traces only of HC02H ); the reaction is 
thus not due to co-carboxylase. Fermentation of 
AcC02H thus does not proceed by way of (III).

R. S. C.
S tructu re  of the aldobionic acid from  flaxseed 

m ucilage. R. S. T ip s o n , C. C. Ch ristm an , and 
P. A. L e y e se  (J. Biol. Chem., 1939,128, 609—620).— 
The aldobionic acid (I) (improved prep.) from flax
seed mucilage on complete methylation (NaOH- 
Me2S04, CH2N2, and Ag20-M el) yields a Me ester of a 
pentamethyl-methylaldobimiide, C19H340 11, b.p. 165— 
169°/0-1—0-2 mm., m.p. 93—94° (indef.), [a]« +129-8° 
in H20 , hydrolysed by HC1 to pyS-trimethylgalactur- 
onic acid and 3 : 4-dimethyl-Z-rhamnose (II), which on 
oxidation with H N 03 followed by esterification and 
treatment with NH2Me yields hydroxydimethoxyglu- 
tardi(methylamide); (I) is therefore 2 -(d-galacturono- 
pyranosido)-Z-rhanmose. An improved prep, of (II) 
from Z-rhamnose is described. J . D. R.

C onstitution of arab ic acid. I. Iso lation  of 
3-d-galactosido-I-arabinose. F. Sm ith  (J.C.S., 
1939, 744—753).—Arabic acid (I) (prep, from gum 
arabic by cold, dil. HC1), [a]g* —28° in H20, is hydro
lysed by hot 001n-H2S04 or hot H20  (pa 2-2; "final 
[a]D +42° to +42-5° in H20) to ~1 mol. each of a 
degraded arabic acid, Z-arabinose, Z-rhamnose, and 
3-cZ-galactopyranosido-Z-arabinose (II). The sugars 
are separated by methylation (Me2S04-N a0H , followed 
by Ag20-M el) and subsequent distillation into tri- 
methylmonoglucoskles (A) -&nd heplamethyl-3-d-galacto- 
pyranosido-l-arabopyranose (III), m.p. 82°, b.p. 180° 
(bath)/0-7 mm. Hydrolysis (3-5% H2S04) and 
oxidation (Br; 30°) of (*4) gives lactones, separated 
by conversion into 2 : 3 :  4-trimethyl-Z-arabon-phenyl- 
hydrazide and -amide and 2 : 3 :  4-Z-rhamnonphenyl- 
hyclrazide, thus proving the nature of the mono
saccharides. Since (III) has [a]},8 +162° in H20 , the 
biose linking may be of the a-type. The structure of
(I) is proved as follows. 7% H ,S04 hydrolyses (III) 
to inseparable glucosides (B)~ which with Mel- 
Ag20  give 2 : 3 : 4 : 6-tetramethyl-P-methylgalacto- 
pyranoside (IV) and 2 : 3 :  4-trimethylmethyl-T-arabo- 
pyranoside (V), identified by conversion (Br, followed 
by NH3-MeOH) into the amides. Since (V) is obtained 
also from (B), the reducing group of the galactose 
provides the biose link. The nature of (B) is also 
proved by prep, of 2 : 3 : 4 :  6-tetramethylgalactose- 
anilide (VI) by NH2Ph-MeOH and of 2 : 4-dimethyl- 
Z-arabolactone, [a]’Ds +85° +27° in H20  in 14-5 hr.
(therefore a 8-lactone) (with NH3-MeOH gives 2 : 4-

dimethyl-l-arabonamide, m.p. 158°, which gives a 
negative Weerman reaction and thus has OMe at 
C(2)). The C(1) of the galactose is thus joined to the 
C(3) of the arabinose. The dimethylarabinose remain
ing after removal of the (VI) is converted by HN03 
(d 1-2) at 50° into fi-hydroxy-ctx'-dimethoxy-l-arabo- 
glutaric acid [ilfe2 estier, b.p. 115° (bath)/0-02 mm., 
Mi? +41-3° in MeOH; diamide, m.p. 285° (decomp.), 
[“]i> +62-1° in H20], Autolysis of (I) and subsequent 
treatment with Mel-Ag20  yields 2 : 3 :  5-trimethyl- 
Z-arabo- and -methyl-Z-rhamno-furanoside and hepta- 
niethyl-3-d-galactopyrano.sido-l-arabofuranose (VII), 
b.p. 170—180° (bath)/0-01 mm., [a]D +102° in H20. 
Hydrolysis of (VII) by H2S04 gives (IV) and 2 :5- 
dimethyl-\-arabinose (VIII), Mi>6 +46-6° in H ,0 ; the 
latter product is oxidised to 2 : 5-dimothyl-y-Z-arabono- 
lactone, m.p. 60°, [a]“  —59-7° -> <  —44-8° in H,0 
(free acid, [a]“  +25-8° -> —16-0° in H ,0  in 120 hr.), 
which gives 2 : 5-dimethyl-\-araboiiamide, m.p. 131°, 
Mi? +38° in H20  (negative Weerman test), or (by 
Mel-Ag20) 2 : 3 :  5-trimethyl-y-Z-arabonolactone and 
thence the derived amide. 2 : 3-Dimethyl-Z-arabinose 
differs from (VIII), which has thus the structure cited. 
Sinco (I) is so readily hydrolysed, it probably contains
(II) in the arabofuranose form. 3-fS-(Z-Galactosido-(i- 
arabinose (prep, from lactose; isolated as benzyl- 
phenylhydrazone and regenerated therefrom bv 
PhCHO) with Me2S04-N a0H -H 20-C 0  Me, gives a 
Mee, m.p. 136°, [a]“  —12-1° in MeOH, and Me-, 
ether, hydrolysed by 4% H2S04 to an inseparable 
mixture of 2 : 3 : 4 : 6-tetramethylgalactose and 2 :4- 
dimethyl-cZ-arabmosc. The latter product gives 2 : 4- 
dimethyl-d-arabinoseanilide, m.p. 142—143°, (by Br) 
2 : 4-dimethyl-d-arabonolactone, [a]”  — 85° -> — 33-0° 
in H20  in 18 hr. (derived amide, m.p. 158°, [a]” 
—58-8° in H20), and (by H N 03) ^-hydroxy-aa'- 
dimethoxy-d-araboglutaric acid [ilfe2 ester, b.p. 135° 
(bath)/0-12 mm., [a]J> —32° in MeOH; diamide, m.p. 
286° (decomp.), [a]”  -—62-8° in H20], enantiomorphic 
with, and thus confirming the structures of, the 
products derived from (I). R. S. C.

Mode of union of the  galacturonic residues in 
pectic acid. P. A. L e v e n e , G. M. Me y e r , and M. 
K una (Science, 1939, 89, 370).—Exhaustive methyl
ation of pectic acid gives C^H^O.^ (OMe 45-40%) (I) 
corresponding with a structure composed of ~ 6  
units. Hydrolysis of (I) gives C50H78O37 (OMe 
34-30%). The methylated polygalactoside, 
C58H 102O31 (OMe 47-33%), has been prepared by 
heating the exhaustively methylated material with 
Cu chromite catalyst in H2 a t 175°/3500 lb. per sq. in. 
for 6 hr. The rate of hydrolysis of the fully methylated 
pectic acid indicates a furanose structure for the 
galacturonic residues, the union of which is thus 
through C(5). L. S. T.

R eaction of iron  w ith  thioglycollic acid .—See 
A., 1939,1, 387.

M echanism  of the fo rm ation  of th e  dichloride 
of sulphoacetic acid. M ultim olecu lar chloro- 
anhydrides of sulphoacetic acid. R. V ie il l e - 
fosse (Compt. rend., 1939, 208, 1505—1507).— 
S03H-CH2-C02H when boiled with excess of SOCl2 
affords little SO,Cl-CH2-COCl but when the excess of 
SOCl2 is removed by heating in vac., a prolonged
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liberation of gas occurs with the formation of a 
multimol. product (I) (Cl determination and acid 
liberated in contact with H20) which is unstable and 
usually consists of a mixture of compounds derived 
from 2 or 3 units of S02H-CH2-C0C1.
S02C1‘CH2,C02H is only slowly decomposed on pro
longed heating. J. L. I).

Action of periodic acid on acetone and diethyl 
ketone. P. F l e u r y  and R . B oisson  (Compt. rend., 
1939, 208, 1509—1512).—0-1n-COMc2 when treated 
with 0-05—0-2n-HI04 at 37° utilises one 0  per mol. 
of COMe2 in 5 days. At 100° a max. of 3 O per mol. 
is used to give AcOH and CH20. MeOH may be an 
initial reaction product (cf. A., 1937, II, 273) which 
is oxidised by H I0 4 in presence of COMe2. Similarly 
treated, COEt2 gives EtC02H and EtOH. The 
ketones probably exist as the !C(OH)2 derivatives 
before scission of the C chain. J. L. D.

M echanism  of contact hydrogenation of ca rb 
onyl g roups in  presence of m etallic  ca ta lysts.— 
See A., 1939, I, 377.

K eto-ethers derived from  a-chloroethyl sec.- 
butyl e ther. R. J . Speer with H. R. H enze 
(J. Amer. Chem. Soc., 1939, 61, 1226—1227).— 
Paracetaldehyde, .sec.-BuOH, and HC1 give 83% of 
CHMeCl sec.-Bu ether, b.p. 109° (decomp.)/741 mm.,
38—39° (slight decomp.)/20 mm., converted by 
AgCN in CgH 6 into CHMeCN sec.-Bu ether, b.p. 
162°/744 mm. This and the appropriate Grignard 
reagent give Me, b.p. 162—163°/750 mm. (semi
carbazone, m.p. 117—118°), and Et, b.p. 174°/747 mm., 
x-scc.-butoxyethyl ketone (semicarbazone, m.p. 126—• 
127°), a-sec.-butoxyethyl Pra, b.p. 189°/750 mm. (semi
carbazone, m.p. 116°), P tf, b.p. 186°/751 mm. (no 
semicarbazone), Bua, b.p. 212°/750 mm. (semi
carbazone, m.p. 106—107°), Bu®, b.p. 202°/747 mm. 
(semicarbazone, m.p. 100°), sec.-5«, b.p. 206°/751 mm. 
(no semicarbazone), n -amyl, b.p. 226°/745 mm. 
(semicarbazone, m.p. 78°), and isoamyl, b.p. 221°/747 
mm. (semicarbazone, m.p. 104°), ketone. The ketones 
do not condense with isatin. M.p. are eorr.

R, S. C.
Synthesis of aldehydo-sugars. C. D. H urd  and

E. M. F ilachione  (J. Amer. Chem. Soc., 1939, 61, 
1156—1159).—Compounds, RC02‘CHR'‘CHICH2, arc 
converted by 0 3 into RC02,CHR',CH0, if the ozonide 
is decomposed by 20% aq. AcC02H, the AcC02H 
removing the H 20 2 and largely preventing formation of 
the acid. Thus, CH2:CH-CH2-OBz, b.p. 122—123°/24 
mm., gives 56% of benzoyloxyacetaldehyde (2:4- 
dinitro-, m.p. 186—187°, and -p-nitro-phenylhydrazone, 
m.p. 155—156°), but only 25% of aldehyde and 47% 
of OBz-CH2,COoH if H20  alone is used. 
CH2:CH-CH2-OAc gives OH-CH2-CHO, 0H-CH2-C02H, 
and AcOH, hydrolysis also occurring. Erythrol 
dibenzoate, b.p. 199—200°/6 mm., gives dibenzoyl- 
d\-glycerose (70%), m.p. 55—56° (2 : 4-dinitrophenyl- 
hydrazone, m.p. 151—152°), and 20% of dibenzoyl-dl- 
glyceric acid, m.p. 88—89°. Mannitol triformate (prep, 
by 80% HC02H at 140°), m.p. 108—111°, [aft +10-4° 
in COMe2, and 0 3 give, among other products, impure 
(?) 2-vinyl-, b.p. 104— 107°, and (?) 2-a-hydroxy-fi- 
formoxyethyl-2 : 5-dihydrofuran, b.p. 135—142°/17 
mm., [aft1 —32-9° in CHC13. Triacetylglucal is hydro-

lysed during the reaction, giving AcOH, di- and tri- 
acetylarabinose. R. S. C.

P rep a ra tio n  of fi-erythrulose. K. I w adare 
(Bull. Chem. Soc. Japan, 1939,14, 131—134).—Prep, 
of tsopropylidene-d-mannitol and thence by Pb(OAc)4 
of tsopropylidene-(Z-glyceraldehyde, (I) is described. 
With K0H-KM n04 (I) gives K  isopropylidene-d- 
glycerate, [<x]jjf. +23-7° in H20, the acid chloride, b.p. 
61°/15 mm., [a]},8 +14-9° in E t20, from which is con
verted into the amide, m.p. 72—73°, [aft +39-1° in 
H20 , or by CH2N2-E t20, followed by hot 1% H2S04, 
into d-erythrulose, b.p. 68°/0-01 mm., [a]“ —1 1 + 3 ° 
in (?) H20. The structure of the sugar is shown by 
its yielding eZ-threosazone, m.p. 168°. R. S. C.

2 : 3-Dimethyl-Z-arabinose and its  derivatives.
F. Sm ith  (J.C.S., 1939, 753—755).—Methyl-Z-arabo- 
furanoside gives the 5-CPh3 ether, [a ft —17° in CHC13, 
converted byMeI-Ag20  into 5-triphenylmethyl-2 : 3-di- 
vieihylmethyl-\-arabofuranoside, [a]™ —12-3° in CHCirl, 
which with HC1-CHC13, followed by HCl-MeOH, 
gives 2 : 3-dimethylmcthyl-l-arabinoside, b.p. 86° (bath)/ 
0-04 mm. 3% H2S04 then gives 2 : 3-dimethyl-Z- 
arabinose, [a]“  +86-4° -> +107° in 2-5 hr. in H20  
(anilide, m.p. 139°), which yields 3-methyl-l-arabinose- 
phenylosazone, m.p. 163°, and (by Br) 2 : 3-dimethyl- 
y-\-arabonolactone, b.p. 120° (bath)/0-03 mm., [aft 
—36° —27° in 11 days in II20  (gives the amide,
m.p. 162°, [aft +17-4° in H20 ;  negative Weerman 
test; free acid, [aft +8-2° -> —25-4° in aq. 1I2S04 
in 74 hr.), converted by HN03 (d 1-42) into a-hydroxy- 
$x-dimethoxy-l-araboglularic acid [Me2 ester, b.p. 140° 
(bath)/0-02 mm., [a]“  +6° in H20 ;  diamide, m.p. 
195°, [aft +26-8° in H20]. R. S. C.

Synthesis of 2 :4  : 6-trim ethylglucose. J. W. H. 
Oldham  and M. A. Oldham  (J. Amer. Chem. Soc., 
1939, 61, 1112—1113).—Treating diwopropylidene- 
glucose 3-p-toluenesulphonate successively with HC1- 
H20-MeCN, Ac20-C 5H5N, HCl-AcOH, and MeOH- 
Ag2COs gives ¡3-methyl-2 : 4 : 6-trimethylglucoside 
3-p-toluenesulphonate, but the a-form camiot be 
obtained. 4 : (j-Benzylidene-$-methylglucoside 3-p- 
toluenesulphonate (prepared by PhCHO and ZnCL), 
m.p. 174—176° (decomp.), [a]„ —93-3° in CHC13, 
could not be methylated. Diisopropylideneglucose 
3-p-toluenesulphonate and 2% HCl-MeOH give a 
product, methylated to a-methyl-2 : 4 : 6-trimethyl
glucoside 3-^-toluenesulphonate, m.p. 123—124°, [a]D 
+53-6° in CHC13. p-Methyl-2-methylglueoside, 
PhCHO, and ZnCl2 give 4 : Q-benzylidene-2-methyl-$- 
methylglucoside, m.p. 170—171°, [a]D —69-2° in 
CHC13, methylated to 4 : 6-benzylidene-2 : 3-dimethyl- 
P-methylglucoside and converted by p-C6H4Me-S02Cl 
into 4 : &-benzylidene-2-methyl-$-methylglucoside p- 
loluenesulphonate, m.p. 135—136°. Hydrolysis then 
removes ICHPh and méthylation gives 2 : 4 : 6 -  
trimetliyl-p-methylglucoside 3-jp-toluenesulphonate, 
m.p. 103—104°, [a]D +1-9° in CHC13, also obtained 
from 2 :4 : 6-trimethyl-(î-methylglucoside. The struc
ture of 2 : 4 : 6-trimethylglucose is thus proved.

R. S. C.
C arbohydrates. XXI. E thylthioglucosides 

and  5 : 6-/sopropylideneglucose. P. Br ig l , K. 
Gro n em eier , and A. Schttlz (Ber., 1939, 72, [J5], 
1052—1059).—Glucose E t2 mercaptal (I) is converted
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by glucose in 22% HC1 at room temp, followed by 
acetvlation into a-ethylthioglucopyranoside tetra-acetate, 
m.p. 97-5°, [«]„ +189-6° in C ^ C L , +207° in EtOH, 
hydrolysed by Ba(OH)2 to oL-ethyUhioglucopyranoside.
(II), m.p. 117°, [a] +269° in H20, which is non- 
reducing and evolves EtSH when heated with conc. 
HC1, (I) is converted by COMe2 containing CuS04 
with 21% of H20  into 5 : 6-isopropylideneglucose EU 
mercaptal, m.p. 74—75°, [a] —6-6° in EtOH (triacetate, 
m.p. 84-5°), converted by HgCl2 in not too strongly 
acid solution into 5 : G-isojiropylidene-ethyllhioghico- 
furanosidc, m.p. 103°, [a] +114-5° in EtOH; this 
compound is also obtained from the a-form of 
Schneider and Sepp (A., 1916, I, 792), which must 
therefore be a-ethylthioglucofuranoside, leaving the 
pyranoside structure available for (II). Gradual 
addition of (II) in aq. COMe2 to a mixture of BaC03 
and HgCl2 in H20  at 50° gives 5 : 6-isopropylidenc- 
glucose, m.p. 120°, [aft +10-5° in H20 , which reduces 
Fehling’s solution strongly and gives a colour with 
fuchsin-H2S03. I t  is converted by COMe, and 
anhyd. CuS04into ditsopropylideneglucose, m.p. 110°.

H. W.
B ehaviour of sulphoxides tow ards su lphite .

F. Michef.l  and H. Schmitz (Ber., 1939, 72, [B], 
992—994).—Thio-ethers are stable towards S03" 
and a-ethyl-cZ-thioglucoside (I), m.p. 156°, [oc]Jf 
+  120-0° in H 20 , is not attacked thereby; the 
production of minute amounts of mercaptan after 
prolonged action is ascribed to simple hydrolysis in 
the somewhat acidic medium (pK ~4-5). Oxidation 
of (I) with 30% H20 2 in H 20  a t 0° affords a-ethyl-d- 
glucosidosulphoxide (II), m.p. 120°, [aft +45-7° in 
H 20, the persistence of the sugar chain in which is 
established by the production of a tetra-acetate, m.p. 
139°, [aft +21-4° in EtOH. <ZZ-Methionine is trans
formed by Ac02H into the sulphoxide which, like
(II), is reduced by Na2S;,05 to  the corresponding 
sulphide, fission of the C-S linking not being observed. 
/-Cystine disulphoxide reacts with Na,S20 5 without 
formation of the SH group. H. W.

p-d-2-Deoxygalactose. H. S. I sbell  and W. W. 
P ig man (J. Res. Nat. Bur. Stand., 1939, 22, 397— 
402).—Galactal in 5% aq. H2S04 after keeping over
night at 0°, followed by agitation (50 h r .; 60°) with 
gradual addition of excess of BaC03, and final concn. 
affords p-d-2-deoxygalactose, m.p. 120—121°, [aft 
+41° -> +37° in 5 min. -> +60-5° (final) in H 20  
buffered with O-OOIn-K H phthalate. The observed 
mutarotat.ion indicates that equilibrium is established 
between an a-pyranose modification and a labile 
substance. F. N. W.

A ction of b ak e r 's  yeast on d-talose.—See A., 
1939, III, 724.

«Itfehi/do-Derivatives of D-aa-galaoctose (D- 
gala-/.-galaoctose). R . W. H ann, W. D. M a c la y , 
and C. S. H u d so n  (J. Amer. Chem. Soc., 1939, 61, 
1270—1271).—D-Gala-L-galaociase Et mercaptal (prep, 
in conc., aq. HC1), m.p. 214°, [ a f t  —3-2° in dry C5H 5N, 
gives a hepta-acetate, m.p. 106°, [aft +29-9° in CHC13, 
converted by HgCl2-CdC03 in COMe2 into aldehydo- 
D-gala-Ij-galaoctose hepta-acetate (I), m.p. 164—165°, 
[aft +71-3° in  CHC13 (semicarbasone, m.p. 203— 
204°, [ a f t  -27-0° in CHC13). This yields the oxime

hepta-acetate, m.p. 179—179-5°, [ a f t  + 20-2° in CHC13, 
and thence by C5H 5N-Ac20  the oxime octa-acetale, 
m.p. 187—188°, [ a f t  +14-9° in CHCL,. Boiling with 
Ac20~Na0Ac or heating alone a t 190° then gives D- 
gala-L-galaoctomnitrile hepta-acetate, m.p. 185°, [aft 
+8-5° in CHC13. With 2% of H 2S04 in 1 : 1 Ac20- 
AcOH (I) gives the nona-acetate, m.p. 149—150°, 
[aft +26-1° in CHC13. 73-Galactose E t2 mercaptal, 
m.p. 142—143°, has [aft -3 -5° in C5H 5N, +6-0° in 
EtOH, and -4 -8° in H 20 . [a] of these compounds 
show no parallelism with those of the ¿-galactose 
series. These and previous results show that the 
relations existing among cyclic sugars do not hold for 
open-chain derivatives. M.p. are corr. R. S. C.

R elations betw een ro ta to ry  pow er and  struc
tu re  in  the  su g a r g roup . XXXI. Configuration 
of D-aa-m anno-octose (fl-m anno-i-m anno- 
octose). R. M. H a n n , W. D. Maclay, A. E. K nauf, 
and C. S. H udson (J. Amer. Chem. Soc., 1939, 61, 
1268—1269; cf. A., 1930, 1023).—Identification of 
Fischer’s D-aa-manno-octose as D-manno-L-manno- 
octose is confirmed. The derived lactone with liquid 
NH3 gives D-nianno-'L-manno-octonamide, m.p. 218— 
219° (rapid heating), [aft0 +9-8° in H ,0  [octa-, m.p. 
172—173° (corr.), [aft +15° in CHC13, and hepta- 
acetate, m.p. 99—100° (corr.), [a ft —15-9° in CHC13], 
and with Na-Hg, followed by H2-Raney Ni a t 98°/133 
atm., gives D-manno-£-manno-octitol, m.p. 262— 
263° (corr.) [octa-acetate, m.p. 166—167° (corr.), [aft 
0 in CHC13], R. S. C.

C aram élisa tion  of sucrose w ith  su lphuric  acid. 
J . Milba u er  (Chem. Listy, 1939, 33, 132—133).— 
The process of caramélisation of aq. sucrose in 6m- 
H 2S04 is followed with the aid of a photo-electric cell. 
Addition of HgS04 does not accelerate the process.

R. T.
Sucrose octa-acetate. K. Sa n d er a  (Chem. 

Listy, 1939, 33, 139—141).—Sucrose octa-acetate is 
prepared on a laboratory scale from Ac20  and sucrose 
in C5H 5N a t 100—115°. R, T.

C arpotroside, a  new  glycoside o r heteroside 
from  sapucainha (Carpotraclie brasilicnsis, 
E ndl). R. D. d e  G. P aula  (Rev. Soc. Brasil. Quim., 
1938, 7, 129— 140).—The cake from sapucainha 
seeds after extraction of the oil contains 0-4% of 
H20-sol. carpotroside (formerly called earpotrochin), 
(C6H 10NO3)„, blackens about 260°, [aft -7-106°. 
Acid hydrolysis gives PhCHO, an unidentified sugar, an 
aldehyde, and an indole derivative. No recognisable 
products were obtained by enzvmic hydrolysis.

F. R. G.
Saponin  of Sarcostem m a australe, R . B r.

J. W. Cornfokth and J . C. E arl (J.C.S., 1939, 
737—742).—This saponin (I) (Earl et al., A., 1937, III , 
245) is sol. in org. solvents and is purified by partition. 
I t  is mainly a mixture of sarcostin benzoate cinnamate 
d-glucosides. With 0-75% HCl-MeOH at 100° it 
gives an aglucone (II) and a-methylglucoside, and 
with boiling HCI-aq. EtOH gives (II) and ¿-glucose 
(isolated as phenylosazone ; 1 mol. obtained by dil. 
H2S04). With hot KOH-EtOH (II) gives 1 mol. each 
of' BzOH, CHPhlCH-COoH, and sarcostin (III), 
C2iH340 6, + H ,0  . (lost a t 100°/vac. over P20 5), 
m.p. 266—267“ after sintering or 170° (rapid heating;
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resolidifies) [triacetate (prep, by Ac20-C 5H 5N), a 
resin, regenerates (III) when hydrolysed]. With 
KOH-EtOH, followed by Ac20-C 6H 6N, (I) gives 
sarcostin glucoside hexa-acetate, a resin. Adsorption 
(AljOj) shows (II) to consist almost entirely of 
sarcostin benzoate cinnamate. Hydrolysis of (I) in
dicates the presence of monoacylated derivatives, but 
these are probably not originally present and the 
results follow from the instability in acid. (I), (II), 
and (III) give the Licbermann-Burchard test; (I) 
and (II) give the Legal test weakly. R. S. C.

The a-rf-mannoside of sodium  I-glycerate in 
the genus Polysiplionla of the  Floridacese. II.
Colin and J. A ugier (Conipt, rend., 1939,208,1450— 
1453).-—EtOH extracts Na u-d-tnannoside-l-glyceratc, 
decomp, at 270° after darkening at —245°, [a]0 
+108°, which with hot 2% H2S04 gives mannose 
(60% yield); with sufficient cold H2S04 it affords 
hydrated a-d-mannoside-l-glyceric acid, m.p. 88—89°, 
[a]o of anhyd. material +105°, easily hydrolysed 
by excess of acid to mannose and Z-glyceric acid. 
P. frucliculosa also contains the glucoside.

J. L. D
W ater-soluble glucosan from  barley  roots.

W. Z. H assid (J. Amer. Chem. Soc., 1939, 61, 1223— 
1225).—Extraction of barley roots with 95% EtOH 
gives 0-4% of a H20-sol. glucosan, [a]D +201° in H20  
(-ic3 derivative, [a]D +112° in CHC13), hydrolysed to 
glucose only and giving a Me3 elher, [a]D +204° in 
CHC13, which with (a) HCl-AcOH at 100° gives 
2 : 3 : 6-trimethylglucose and (b) HCl-MeOH gives 
2 : 3 : 4-trimethyl-p-methylglucoside. The glucose 
units are thus probably united by 1— 6 linkings.

R. S. C.
P ine b ark . I. E . L eh m a n n  and F. E is e n h u t h  

(Ber., 1939, 72, [5], 1003—1011).—The bark is 
extracted with org. solvents, mainly EtOH, to remove 
fats and waxes. Separation of skeleton substance 
(I) from phlobaphen pigment (II) is incomplete with 
Na2C03 but nearly quant, with alkali hydroxide. 
The alkaline solution gives the pigment in degraded 
form when acidified (54—55% of the extracted bark). 
(I), thus obtained, is a coffee-brown material from 
which the remnants of (II) can be removed by the 
very protracted action of Ac0H-H20 2, which also 
causes some degradation of (I). Treatment with S03" 
causes the production of Na salts of sulphonic acids 
sol. in H20 ; a small proportion of (II) remains which 
can be removed by H2S03, leaving (I) as a pale grey 
mass (~ 20—22% of the crude bark) in which cellulose 
fibres and woody fragments are noticeable. After 
treatment of (I) with E t20 , (I) results containing 8 % 
of ash which is almost entirely loose sand and can bo 
reducod to  2% by use of CC14. Analyses shows this 
to  be a polysaccharide [(C8H 12O“6)2,(C6H10O5)3;|* 
or [(C6H 12Ob)3 — 3H20]x. To remove the remainder 
of tho sand from (I) the product is repeatedly 
evaporated with 40% HF, whereby the incidental 
hydrolysis occurs so slowly that it is" obvious that (I) 
is of unusual structure and a means is also afforded of 
obtaining (I) very pure. Its analytical composition 
remains unaffected. The product of the hydrolysis 
by H F reduces Fehling’s solution, possibly owing to 
glucose fonned from admixed cellulose. When

treated with C6H 5N and AcaO it gives a pentasaccharide 
acetate, m.p. 143°, which has no reducing power so 
that the saccharide is presumably of the trehalose 
typo. Treatment of (I) under mild conditions with 
HC1, HBr, H2S03, or ELjS04 is without effect whereas 
under more drastic circumstances carbonisation takes 
place. With 75% H2S04 galactose (III) is produced. 
Pentosans and cellulose are shown to be merely 
attendants of the precursor of (III) since (I) obtained 
after treatment with CC14 (see above) is sol. in Schweit
zer’s solution which on acidification gives (I) with the 
composition C6H 120„ and the properties of a poly
saccharide of very high mol. w t.; this with 75% 
H2S04 again gives (III), which is therefore a com
ponent of (I). Tentative formulas are proposed for
(I) and the pentasaccharide. H. W.

M ucopolysaccharide from  synovial fluid.—See 
A., 1939, III, 697.

S tarch . M. Sameo (Chem.-Ztg., 1939, 63, 353— 
357)—A review.

Isolation of a  crysta lline substance from  
starches oxidised by periodate. D. H: G ran- 
Gaard , J. H. Mic h ell , and C. B. P urves (J. Amer. 
Chem. Soc., 1939, 61, 1290—1291).—Treatment of 
maize, wheat, potato, or arrowroot starch with 
Na3H2IO0-AcOH and then with 10% HCl-MeOH 
(dry) gives 0-7—0-9% of a substance, C13H ,G0 3(0Me)4, 
m.p. 150—150-5° (corr.), [a]£ -7-1° in dioxan.

R. S. C.
F rac tionation  of cellulose. H. TvDfeN (Svensk 

Kem. Tidskr., 1939, 51, 100— 101).— Fractionation of 
cellulose (from Cu"—NH4" solution) from ZnO-NaOH 
( > 2 n . to prevent pptn. of ZnO during fractionation) 
with 10% aq. Na2S04 takes 12 hr. and yields the longer 
chain mols. first. M. H. M. A.

M olecular size of m ethylated  cellulose. M. L. 
W olfram , J. C. Sow den , and E. N. L assettre (J. 
Amer. Chem. Soc., 1939, 61, 1072—1076).—The Me3 
ether of commercial COMe2-sol. cellulose acetate is 
hydrolysed by HC1 (d 1-2) in presence of EtSH a t 0°. 
Determination of S in the product shows the degreo of 
polymerisation to be 150 after 3-5 and 50 after 17 hr. 
and, by mathematical and graphical analysis, to be 
400+70 for the original Me3 ether. rf for the acetate 
shows it to contain 350+35 glucose units. Changes 
in [a] for the ether in HC1 a t 24° are recorded; the 
final val. is that of trimethyl-iZ-glucose. R. S. C.

Action of aqueous am m onia  on halogeno- 
derivatives. P rep a ra tio n  of aliphatic diam ines.
G. D arzens (Compt. rend., 1939, 208, 1503—1504).— 
CHMeCl’CH2Cl (1 mol.) with a large excess of 34% 
aq. NIL at 75—80°/8 day» gives a$-diaminopropane 
(92%), b.p. 120°/760 mm., and a little CMejCH. 
Reaction in abs. EtOH occurs only a t 120° and a 
complex mixture of bases is formed. With anhyd. 
NH, a mixture results. BuvBr or BuvCl with aq. 
NHo at 65° affords CMe2!CH2 (100%). 
CH,Ph-CH2Br gives (CHPh:CH2)„. CFLjPhCl gives 
CH2Ph-NH2, NH(CH2Ph)2, and N(CH2Ph)3; amyl 
bromide gives similar products. J . L. D.

A liphatic polyam ines. V III. J . van  Al p h e n  
(Rec. trav. chim., 1939, 58, 544—549; cf. A., 1938, 
II, 175).—ax-Dibromodecane and (CH2-NH2)2,H20  in
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EtOH, then KOH, afford aK-di(ami}wethylamino)- 
decane (I), m.p. 37° (tetrapicrate, ra.p. 194°), with some 
hexamine derivative,
(NH,-[CH2]2-IsH-[CH2J10-NH-CH2-),, m.p. 36° (hexa- 
phenylthiocarbamyl derivative, m.p" ~106°, indicates 
straight chain), and higher condensation products 
(m.p. 46°). (I) and PliNCO in E t20  give aK-di- 
{phenylcarbamidoethyl-phe,nylcarbamyl)aminodecan<l, 
m.p. 207°; PhNCS affords the thiocarbamyl analogue, 
m.p. 185°. (I) and CS2 in EtOH give an adduct, 
decomp. 80—105°, of (I)“+  2CS2, decomp, at 140° to
a.K-di-(2'-thio-l' : 3 ':  4' : 5'-ktrahydroiviinazolo)decane,

( S h - c S 2> N'V CH î<)> m -P- 166°- (!) and PhCHO 
give a condensation product, which with Na-EtOH 
gives (method : A., 1936, 1493) a«-di(bcnzylamino- 
ethylamino)decane [tetrahydrochloride (II), m.p. 265° 
(decomp.)], converted by PhCHO in E t20  into
a.K-di-(2'-phenyl-3’-benzyl-1' : 2' : 4' : o'-tetrahydroimin- 
azolo)decane, m.p. 139°, decomposed by dil. 
HC1 to PhCHO and (II). A. T. P.

Synthesis of glucosam ine. W. 0 . C u t l e r  and 
S. P e a t  (J.C.S., 1939, 782—783).—The structure of 
glucosamine is confirmed by prep, of 2 -aminotri- 
methyl-p-methylglucopyranoside (isolated as Ac deriv
ative, m.p. 195°, [a]l? —29-4° in H 20) in poor yield 
from 3 : 4 :  6-trhnethyl-P-methylglucoside 2-p-toluene- 
sulphonate and dry NH3-MeOH a t 175° (cf. A., 1939, 
II, 144). R. s. C.

New acetylated derivatives of am ino-sugars.
G. J . R obertson and W. H. Myers  (Nature, 1939, 
143, 640—641).—Acetylation of the material obtained 
by the action of NH3 on 2 : 3-anhydro-4 : 6-benzyl-
idene-a-methylalloside gives a 60% yield of 2-acet-
amido-3-acetyl-4 : 6 -benzylidene-a-metliylaltroside, 
m.p. 181—1S2°, [a]" +51-3° in CHC13, and 1% of
3-acetamido-2-acetyl-4 : 6-benzylidene-a-methylgluc- 
oside, m.p. 266°, [<x]jj +45-6° in CHC13 (cf. A., 1938, 
II, 34S). Similar treatment of 2 : 3-anhydro-4 : 6- 
benzylidene-x-methylmannoside gives 60% of 3-acet- 
amido-2-acetyl-i : 6-benzylidene-a.-methylaUroside (I), 
m.p. 201°, [«]g +14-6° in CHC13, and - 1% of 2- 
aeetamido-3 - acetyl-4 : 6-benzylidene - a - methylglucoside, 
m.p. 235°, [a]“  +45-5° in CHC13. Galactose has been 
converted into a 2 : 3-anhydro-4 : 6 -benzylidene-ot- 
methylhexoside which haseither the gulose or the talose 
configuration. Acetylation following the action of 
NH3 on this substance gives two isomeric 4 : 6- 
benzylideneamino-x-methylhexoside diacetates, m.p. 
188°, [a]}? +43-4° in CHC13 and m.p. 260°, [a]*? 
+70-3° in CHC13. The same treatment of the a- 
methylhexoside chlorohydrin, m.p. 160°, reported 
previously (ibid., 218) yields (60%) 3-acetamido-a- 
methylglucoside triacetate (II), m.p. 179°, [<x]}? 
+  105-9° in CHClg (cf. ibid., 348), and a trace of an 
unidentified isomeride, m.p. 130°, 0 $  +95-7° in 
CHC13, whilst the other chlorohydrin, m.p. 138° (ibid., 
218) yields 50% of (II) and 20% of an isomeride, 
[*]5? +50-4° in CHC13, not yet identified. 2 ;  3- 
Anhydro-4 : 6-benzylidene-a-methylmannoside gives a 
syrupy mixture of a-methylhexoside chlorohydrins 
which when treated with NH3 followed by acetylation 
yields 15% of (II) and 65% of an isomeride (III), m.p. 
177°, [a]i2 +34-7° in CHC13. Removal of ICHPh

from (I) and acetylation of the product gives 3- 
acetamido-a-methylaltroside 2 : 4 : 6-triacetate, identical 
with (III). L. S. T.

H ofm ann d eg radation  of g lu tam ine residues 
in  g liad in , R. L. M. Sy n g e  (Biochem. J., 1939, 33, 
671—678).—Treatment of iV-acetylglutamine with 
alkaline NaOBr yields Z-ay-diaminobutyric acid (I) 
(50%), which may also be successively isolated from 
a protein digest as the phosphotungstate and di- 
Jlavianate, m.p. 239° (decomp.). Three oxalates have 
been obtained : (I),0-5H2C20 4,1-5H20 , m.p. 211°
(decomp.), (I),H2C20 4, m.p. 206° (decomp.), and
(I),1-5H2C20 4, m.p. 177° (decomp.). P. G. M.

D eam ination  of glycine in  the  presence of 
ty rosinase  and  p-creso l.—See A., 1939, III, 624.

P rep a ra tio n  of n a tu ra l am ino-acids from 
racem ates  by m ean s of d-am ino-acid  oxidase. 
R. D uscuxnsky and J .  J eannerat  (Compt. rend., 
1939, 208, 1359—1361).—dl-Alanine in aq. LiOH at 
Pa 8-3—8-5 at 38° with d-amino-acid oxidase (cf. 
Krebs, A., 1935, 1014) in an atm. of 0 2 gives Z(+)- 
alanine (83-5%) [beg? +14-1° in HC1, AcC02H, and 
NH3. cZZ-Methionine similarly gives l(-)-methionine 
(68%), [a]“  —8° in H20 , a-keto-y-methylthiolbutyric 
acid (2 : ‘i-dinitrophenylhjdrazone, m.p. 128°), and 
NH3. The natural isomerides of valine and iso- 
leucine are prepared similarly. J .  L. D.

M ethionine. II . dl-M ethionine sulphoxide.
G. T o en n ies  and J. J . K olb (J. Biol. Chem., 1939, 
128, 399—405).—dZ-Methionine sulphoxide (improved 
prep.) forms a picrate, gives no salt with HgCl2, is 
quantitatively reduced by N al in HC104, and oxidises 
cysteine to cystine. J . D. R.

S u bstitu ted  am m onium  su lpham ates. M. J. 
B u tler  and L. F . Aud r ieth  (J. Amer. Chem. Soc., 
1939, 61, 914—915).—See A., 1939, I, 333. Sul
phamates, NH2#S03H,B, are described, derived from 
the following bases B  : NH2Me, m.p. 91—92°;
NHMe2, m.p. 86—87°; NMe3, m.p. 147-5—149°; 
NH2Et, m.p. 65—70°; NH,Pr“, m.p. 67—69°; 
NH„Pr0, m.p. 74—75°; NH2Bua, m.p. 107—108°; 
NH2‘Buv, m.p. 138—139°; M-C5H n -NH2, m.p. 128— 
129°; NH2-[CH,].,,Pr^, m.p. 185°; )i-C6H 13-NH„ m.p.
109—111°; NH,'CH2-CHEt2, m.p. 89—90°; 
(CH2-NH2)2, m.p. 156— 158 ; NH2-CHMe-CH2-NH2, 
m.p. 155— 156° ; cÿcZohexylamine, m.p. 157—158° ; 
dicÿcZohexvlamine, m.p. 160—162°; NH2-[CH„]2-Ph, 
m.p. 183-1184°; N II2-[CH2]3-Ph, m.p. 104—105°.

Condensation of cyanoacetam ide w ith  fo rm 
aldehyde. II I . Secondary am ines as cata lysts. 
T. E nkvist  [with G. Andersson] (J. pr. Chem., 1939, 
[ii], 158, 116—126; cf. A., 1937, II, 329, 403).— 
Determination of the initial rate of decrease of [CH20] 
when equimol. amounts of CH20  and CH-CH2-CO-X H2 
are mixed in P 0 4"'-buffered aq. solution at const. pa 
shows that approx. the same acceleration is induced 
by the sec. amines piperidine (I), NHEt2, diisoamyl- 
amine, and NH(C2H4-OH)2 (as hydrochlorides). 
Piperazine per equiv. is somewhat less active, whilst 
hippurie acid and guanidinoacetic acid have no 
appreciable effect. In presence of piperidine hydro
chloride (II) a t differing pn the magnitude of the 
increase in the initial rate is approx. cc the concn. of
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(II), increases in more strongly acid solution approx. 
oc [OH']2, and in the less acidic region does not 
increase so markedly with [OH']. Kinetic evidence 
is therefore adduced that the reaction proceeds 
through the formation from (I) and CH20  of an 
intermediate, the structure of which is discussed. 
Piperidinomethanol and CN,CH2*CO,NH2 yield cyano- 
d ip ¡per id momelhylacelam ide, 
(C5H 10N-CH2)2C(CN)-CO-NH2, m.p. 112° (slight de
comp.) in a bath preheated to 100°. H. W.

Acetylated aldonam ides. Y. D eu lo feu  and 
E. R. de L ab rio la  (J. Amer. Chem. Soc., 1939, 61, 
1110—1111).—Z-Arabonamide, m.p. 123°, [a]“  —25-3° 
in CHClg, ¿-xylonamide, m.p. 112°, [a]„ +8-1° in 
CHC13, and Z-rhamnonamide tetra-acetates, m.p. 115°, 
[«]“  -48-8° in CHCL (obtained in poor yield from 
the nitrile by HBr-AcOH), iZ-mannonamide penta- 
acetate, m.p. 112—113°, j>]2D° +39-1° in CHCL, (not 
obtained from the nitrile), and ri-galactonamide 
penta-acetate, m.p. 166°, [a]“  +26-4° in CHC13, are 
best obtained from the aldonamides by Ac20-C 5H5N. 
Passage from a nitrile acetate to an amide acetate 
causes a diminution in [a], except in the Z-rhamnonic 
series. R. S. C.

Connexion betw een tas te  and  constitu tion  of 
carboxylic acid hydrazides and th e ir  derivatives.
J. J. Blanksm a and H. A. B akels (Rec. trav. chirn., 
1939, 58, 497—513; cf. A., 1938, II , 86).—Condens
ation of malono- (I) and succino-dihydrazide, m.p. 
166° (both have a sweet taste), with aldehydes and 
ketones affords malono- and succino-di-alkyl(aryl)idene- 
hydrazides of the following [m.p. of derivative of (I) 
given first]: MeCHO, m.p. 188°, 250°; EtCHO, m.p. 
175°, 238°; Pr“CHO, m.p. 169°, 241°; Pi^CHO, m.p. 
173°, 203°; Bu»CHO, m.p. 166°, 221°; Me-[CH„]5-CHO, 
m.p. 157°, — ; PhCHO, m.p. 236°, 252°; CH2Ph-CHO, 
m.p. 170°, 228°; 2-, m.p. 285°, 255°, and 4-hydroxy-, 
m.p. 202°, 240°; 2-, m.p. 249°, 286°, 3-, m.p. 228°, 
315°, and 4-nitro-, m.p. 256°, 292°; 2-, m.p. 229°, 
269°, 3-, m.p. 210°, 254°, and 4-chloro-, m.p. 257°, 
288°; and 4-methoxy-benzaldeh}rde, m.p. 222°, 235° 
(known). 4-hydroxy-3-methoxybenzaldehyde, m.p. 
219°, — ; piperonal, m.p. 221°, 268°; vanillin, m.p. 
—, 209°; furfuraldehyde, m.p. 243°, 267°, and its 
5-Me, m.p. 207°, 235°, and 5-CH2-OH, m.p. 187°, 199°, 
derivatives; COMe2, m.p. 185°, 200°; COMeEt, m.p. 
142°, 165°; COEt2, m.p. 130°, 160°; COMePr, —, 
144°; COPrV 109°, 173°; COPhMe, m.p. 220°, 274°; 
COPh2 and (I) do not react. The derivatives from 
COMe2 have a bitter taste; the latter and H20- 
solubifity diminish with increase in size of alkyl 
groups. Citric acid trihydrazido (very sweet taste) 
affords H 20-insol. trihydrazides from : PhCHO, m.p. 
213°; 2-, m.p. 206°, 3-, m.p. 185°, and 4-nitro-, m.p. 
274°; 2-, m.p. 211°, and 4-hydroxy-, m.p. 280°; and
4-methoxv-benzaldehyde, m.p. 200°; piperonal, m.p. 
195°; furfuraldehyde, m.p. 179°, and its 5-Me, m.p. 
178°, and -CH2-OH, m.p. 166°, derivative; COPhMe, 
ru:p. 182°. o-Phthalhydrazide, m.p. >320° (tasteless) 
[-4c derivative, m.p. 174°; iV-Me, m.p. 239° {Ac 
derivative, m.p. 140°), and NN'-Me2 derivative, m.p. 
175°], affords a bitter hydrazine salt, iso-, m.p. 227°, 
and Tere-phihaldihydrazide, m.p. >320°, afford di- 
hydrazones with COMe,, m.p. 255° and 310° (faintly

bitter), PhCHO, m.p. 254° and 336° (tasteless), and 
COPhMe, m.p. 251° and —, respectively. 2-Hydroxy - 
methyl- (II) and 5-rutro-2-hydroxymethyl-benzohydr- 
azide (both bitter) afford derivatives from the follow
ing : COMe2, m.p. 147° (bitter) and new' m.p. 185° 
(tasteless); PhCHO, new m.p. 152° and 196°. These 
are new: from 2-, m.p. 186°, 207°, 3-, m.p. 186°, 189°, 
and 4-nitro-, m.p. 213°, 217°; 2-, m.p. 182°, 207°,
3-, m.p. 153°, 198°, and 4-chloro-benzaldehyde, m.p. 
175°, 202°; furfuraldehyde, m.p. 168°, 181°; 5- 
methyl-, m.p. 183°, 161°, and 5-hydroxymethyl- 
furfuraldehyde (tasteless), m.p. 157° (Ac derivative is 
bitter), 166°; piperonal, m.p. 183°, 203°. (II) and 
MeCHO, COPhMe, or COPr°2 give (?) (CHPhlN-),. 5- 
Amino-2-hydroxymethylbenzohydrazide, m.p. 147°, 
and its condensation product with COMe2, are bitter. 
Meconine (bitter) and N2H4,H20  in EtOH give 5 : 6 - 
dimethoxy-2-hydroxymethylbenzohydrazide (bitter) 
(tasteless product with COMe2). 3-Nitro-5: 6-di- 
methoxyphthalide and N2H4 afford 3-nitro-5-meth- 
oxy-6-hydrazinophthalide, m.p. 220° (tasteless deriv
atives with C0Me2 and PhCHO); 3-aminomeconin, 
however, and N2H4 give 3-amino-5 : 6-dimethoxy-2 - 
hydroxymethvlbenzohvdrazide, m.p. 157° (tasteless). 
NHBz-NH2, NHBz-N:CMe2, and NHBz-NICHPh, are 
tasteless. More than one CO-NHNH2 group, suitably 
situated, affords a sweet taste. A. T. P.

Reaction of phosphoric acid w ith  trioxy- 
m ethylene. P. P ra tesi (Annali Chim. Appl., 1939, 
29, 123—127).—The substance reported as Ca form
aldehyde phosphate (A., 1937, III, 483) is shown to 
be OMe*CaPO| (corresponding Hgl salt); further 
attempts to prepare the former failed. The mechan
ism of the reaction between H 3P 0 4 and trioxy- 
methylene is discussed. F . 0 .  H .

H ydrides of boron. X II. s-D im ethyldiborane 
and the m ethyl derivatives of borine trim eth y l- 
am m ine. H. I. Sc h lesin g er , N. W. F l o d in , and 
A. B. B urg (J. Amer, Chem. Soc., 1939, 61, 1078— 
1083; cf. A., 1939, II, 205).—B2H 5Me (prep, from 
BMe3 and a large excess of B2H 6 a t 80°) and Me20  
at —80° give BH3,Me20  and s-dimethyldiborane, 
b.p. 4-9° (calc, from the v.p.), m.p. —124-9°, the reac
tion depending on fission and re-formation of B-B 
linkings and on the depression of the stability of 
BH3,X complexes by substitution of Me in the BH3. 
The decreasing stability due to Me is shown by (a) 
the ease of substitution of BR3,NMe3 (R =  H or Me) 
by Cl by means of HC1, (b) the series : trimethylborine 
trirnethylammine, BMe3,NMe3, 70% dissociated at 80°; 
diniethylborine trirnethylammine, b.p. 171-4° (calc, 
from the v.p.), m.p. —18-0°, stable at 68°; methyl- 
borine trirnethylammine, b.p. 176-4° (calc, from the 
v.p.), m.p. 0 -8°, stable a t 100°, and (c) the reactions : 
a t > 68°, 2BHMe2,NMe3 -> BH2Me,NMe3 +  
BMe3,NMe3; and at 200° (not at 100°), 
3BH2Me,NMe3 -> 2BH3,NMe3 +  BMe3,NMe3. With 
H20  (excess) at room temp. (BH2Me)2 gives BMe(OH)2 
and 4 H2. With NH3 a t -100° to -8 0 °  (BH2Me)2 
gives an ammoniate, (BH2Me)2,2NH3, w-hich at 200' 
gives 40% of tri-5-methyltriborine triammine, 20% of 
mono- plus di-/?-methyltriborine triammine, 4% of 
triborine triammine, and 2 % of BMe2-NH2. With 
NMe3, (BH2Me)2 gives pure BH2Me,NMe3. (BH2Me)2
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is stable for a few min. a t room temp., but then re
arranges to BHMe,-BH3, which later decomposes 
partly to nearly equiv. amounts of B2H 5Me and 
B2HsMe3; (BH2Me)2 is absent from the final equili
brium mixture. R. S. C.

D erivatives of m onosilane. I. R eactions of 
chlorosilane w ith  aliphatic am ines. H. J. E m e- 
Lf:us and N. Miller  (J.C.S., 1939, 819—823).—Mainly 
a detailed account of results already reported (A., 
1939, II, 53). NMe(SiH3)2 with NaOH gives NH2Me, 
Na2Si03, and H2, and with HC1 yields NH2Me and 
SiH3Cl. NEt(SiH3)2 reacts similarly with HC1. 
SiH3-NMe3Cl dissociates into NMe3 and SiHCl3, the 
reaction being irreversible owing to decomp, of 
SiHCJ3 into SiH4 and SiH2Cl2. V.p. of NMe(SiH3)2 
aLd NEt(SiH3)2 are recorded. Stability of 
NMeJ(SiH3)4_ICl increases as x  increases.

R. S. C.
T ransfo rm ation  of fo rm als into halogen com 

pounds. N. Turkiew icz (Ber., 1939, 72, [5], 
IOC0—1003).—The modest yields of carbinols (and 
henco of halides) obtained by the process, 
MgRCl +  CH20  CH2R-0-MgCl -> CH2R-OH, are 
caused by the production of formals which, however, 
can readily be converted into carbinols, thus raising 
the overall yield to 91% of carbinol or 84-5% of 
chloride. Thus Mg ci/cfopentyl chloride and (CH20 )3 
or C'H20  give ci/cfopentylcarbinol (I), b.p. 161—163° 
(40%), dici/cfopentyl (12-o%), and dicyclopentiyl- 
methyl formal, b.p. 145°/9 mm. (40-5%), which is 
converted into (1) by boiling EtOH-HCl. Rapid 
addition of (I) to PCi5 under light petroleum gives 
ci/cfopentylmethyl chloride. Similarly, octadecyl 
chloride affords a mixture of ?i-octadecane arid 
octadecene, ?i-nonadecanol, m.p. 61-5°, and dinona- 
decyl formal, b.p. 2S0°/0-3 mm., m.p. 60°. Nonadecyl 
Monde has b.p. 164—167°/0,3 mm. Analogously 
dodecyl chloride afforded olefines, tridecanol, b.p. 
152Q/14 mm., m.p. 30-5°, tetracosane, and ditridecyl 
formal, which is converted by an excess of PBr5 in 
hot C6H 6 into tridecyl bromide, b.p. 162°/16 mm.

H. W.
Relative reactiv ities of m agnesium  m ethyl 

chloride and m ag n esiu m  d im eth y l. G.E. W rig h t  
(J. Amer. Chem. Soc., 1939, 61, 1152—1156).— 
MgMe, in dioxan reacts much more readily with the 
OH than with the CO of COPh-CHPh-OH (I);
a complex, QjjpjJ.Q^Mg, is probably formed. By
interaction with (I), COPhMe, CH2Ph-COPh, and 
COPh-CHPh,, it is shown that MgMe2 is less reactive 
towards enolisable CO than is MgMeHal.

C arbonation of organo-m agnesium  com 
pounds and  the accom panying secondary re 
actions in  the aliphatic series. M. T uot (Compt. 
rend., 1939, 208, 1026—1028).—Carbonation of Mg 
derivatives of Pr°Br, IVBr, Bu“Br, and Bu^Br at 
—15° to —20° affords the corresponding acids 
(90—100%). A large excess of MgRBr and prolonged 
heating at 40° gives, with Pr°Br and Bu“Br, <10%  
of the corresponding acid, the ketone obtained by 
interaction of 2MgRBr with C02, and a lert. alcohol 
due to the further action of MgRBr on the ketone 
(cf. A,, 1938, II, 257), also primary and sec. alcohols

and an unsaturated hydrocarbon. Pr,5Br and Bu3Br 
give similar products, but no tert. alcohol is formed. 
The reaction mechanisms are described. The 
saturated hydrocarbons to be expected from the 
reaction mechanism proposed by Mousseron and 
Granger (A., 1937, II, 449) are not produced (cf. A., 
1939, II, 102). J. L. D.

O rganic com pounds of gold. V II. Methyl 
and  ethyl com pounds. F. H. B r a in  and C. S. 
Gibson  (J.C.S., 1939, 762—767; cf. A., 1936, 618).— 
Me and E t derivatives of Au have been prepared. Au111 
has little, if any, tendency to become 5-covalent. 
Pyridinotrichlorogold and MgMel in C5H5X at 
<  0° give 21% of dimelhyliodogold (I), (Me2AuI)2, 
m.p. 78-5° (liquid explosive), the mol. wt. of which is 
found by cryoscopy in C6H B or CHBr3, although its 
solutions therein are unstable at room temp. With 
alkali in EtOH, (I) gives a Au mirror. With 
(CH2‘NH2)2 in EtOH, (I) gives ethylenediaminodi- 
methylgold iodide, [Me2Au(CH2*NH2)2]I, m.p. 168° 
(decomp.), reconverted by HC1 into (I), but converted 
by HI into ethylenedianwvotetramethyldi-iododigold 
( ill), (•CH2'NH2->AuMe2I)2, decomp, when heated. 
With (CH2Ph).,S, (I) gives dibenzylsulphidodimethyl- 
iodogold, (CH2Ph)2S->AuMe2I, m.p. 77—78° (de
comp.), and with T1 acetonylacetone yields dimethyl-

CO-CMe "
goldacetylacetone, Me2A u^ jCH, m.p. 84’,

0=CMe
less sensitive to Ught than is the E t analogue and 
converted by HBr-EtOH into dimcthylbromogold (IV) 
[formula as (I)], m.p. 68—69° (decomp.). With Br 
in CC14 (IV) gives methyldibromogold, (Me2AuBr)2; 
cryst. Au2E t46 r2 does not react with E t2S, but 
yields normally dibenzylsulpkidodiethylbromogold, 
m.p. 91°, converted b.y (CI12-NH2)2 into ethyl- 
enediaminodiethylgold. ($$'-Diaminodiethyl ether)- 
telraethyldibromodigold, 0 (-[CH2]2'NH2->AuEt2Br)2, 
m.p. 87° (decomp.), and liïN-diethylethylénëdiamino- 
tetraethyldibromodigold (V),
NH2-[CH2]2-NEt2(->AuEt2Br)2, m.p. 83-5° (decomp.), 
are readily obtained, but the Ëfc analogue of (III) was 
not formed. ~XlZ-DielhylethylenediamiiiO(liethylgold 
bromide (VI), [Et2Au(NH2-[CH2]2-NEt2)]Br, hygro
scopic, m.p. ~  26°, is prepared ; it is sol. in H20  and 
dissociates therein. However, in C6H 6, CHC13, etc. it 
is a non-electrolyte, probably existing as 
NEt2-[CH2]2'NH2->AuEt2Br, the change being rever
sible. I t  is considerably associated in CeH 0, possibly 
as NEtj-[CH2]2‘NH2-> AuEt2-B r -> AuEt,,(^-
îvH2-[CH2]2-NEt2)-Br"-> AuEt2 etc. ; the Au, except 
in the end units, would then be 5-covalent. With 
C5H 5N (V) gives (VI). 2 : 2'-Dipvridyl and
Au2E t4Br2 give 2 : 2'-dipyridyUetraethyldibronwdigold, 
(*C5H4N->AuEt2Br)2, m.p. 169°, readily converted 
into (VI). R. S. C.

Isom érisa tion  of aLkyleyciopentanes. H. P ik e s  
and V . N. Ipa tiev  (J. Amer. Chem. Soc., 1939, 61, 
1076—1077).—With A1C13 and a  trace of H20  a t 50° 
ethylcyciopentane (I), b.p. 103-6°, gives methyl- 
cyclohexanc ; n- (II), b.p. 130-7°, and iso-propyl- 
cycfopentane (III), b.p. 126-8°, give 1 : 3-dimethyl- 
cyctohexane ; n- (IV ), b.p. 156-8°, sec.- (V), b.p. 154-6°, 
and ter/.-butykt/cZopentane, b.p. 145-2°, give 1 : 3 :  5-
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trimethylcycfohexane. Formation of polymetliyl- 
cycfopent&nes probably precedes ring-enlargement. 
The structure of the products is proved by dehydro
genation (7% Ptr-AL,03; 240°), bromination, and/or 
nitration. (I), (II), and (IV) are prepared by treating 
cf/c/opentanone with MgAlkHal, dehydrating by pas
sage over activated A120 3 a t 345°, and hydrogenating 
in presence of Ni at 100 /100 atm. (Ill) and (V) are 
prepared by treating cycfopentadiene with COMe2 or 
COMeEt, respectively, and NaOEt-EtOH at 40° and 
hydrogenating (Ni) the resulting dialkylfulvene at 
125°/100 atm. R. S. C.

Synthesis of hom ologues of phenylcyclo- 
pentane. J . I. D e n ise n k o  and A. D. N aber  (Bull. 
Acad. Sci. U.R.S.S., 1938, Ser. Chim., 1025—1032).— 
w-Chloro-n-amyl- and -hexyl-benzene with Mg and 
ci/cfopcntanone yield respectively l-u-phenyl-n-amyl-, 
b.p. 168—169°/3 mm.,' and -hexyl-cyclopentanol, b.p.
181—182°/3 mm., dehydrated (H2C20 4 in H20) to the 
- \ l-cyc\opentenes, b.p. 157—158°/3 mm. and 159— 
160o/2 mm., respectively, reduced (Pt-black) to the 
-eyclopentanes, b.p. 304—305°/748 him. and 315— 
3177749 mm., respectively. 1-co-Phenyl-ethyl- and 
-propyl-q/dopentanol with anhyd. H2C20 4 at 
110—135° yield cycZopentanotetraliydronapthaleno 
and oetahydrophenanthrene, respectively. The pro
perties of Ph-fCHJn'CjHg (» ,=  0—6) and related 
compounds are tabulated. A. Lr.

M ultip lanar s tru c tu re  of the methylcyclo- 
hexane rin g . D. M. Cow an , G. H. J e f fe r y , and 
A. 1. V ogel (Chem. and Ind., 1939, 559; cf. A., 1938, 
II, 268, 354, 436).—The methylcycfohexane B  obtained 
by the thermal decomp, of 2-methylcycZohexanone- 
semicarbazone in presence of NaOEt has b.p. 
100-4°/763 mm. (vals of d and n  quoted in all cases) 
which changes after several days. The hydrocarbon 
from the 4-Me compound has b.p. 100-5°/764 mm., 
changing to 100-4°/758 mm. after several days. The 
original form B' had b.p. 100-2—100-4°/768 mm. The 
prep, of form B' by Clemmensen reduction of 2-, 3-, 
and 4-methylcycfohexanones is announced. The 
original form A  is now regarded as slightly impure B'. 
I t is claimed that the two Sachse forms of methyl- 
cycfohexane may. have been proved capablo of 
independent existence. H. W.

R eaction of cyciopentene w ith  su lphur dioxide 
solution. 0 . Ptpik (Bull. Acad. Sci. U.R.S.S., 1938, 
S6r. Chim., 1097—1104).—cycZoPentene (both synth
etic and that obtained from cracked petroleum) forms 
a sulphone with S02 solution. Positive and negative 
catalysts for the reaction have been found. A sulphone 
reagent is described for the determination of active 
groups in the mol., and of the liability of org. 
compounds to oxidation, and has been applied to the 
oxidation of petroleum products. A. Lx.

S im ultaneous dehydrogenation-hydrogenation 
of cyciohexene in  presence of nickel. B. B.
Corson and V. N. I patiev  (J . Amer. Chem. Soc., 
1939,61,1056—1057).—Ni-kieselguhr (65 : 35) cata
lyses change of cyciohexene (3mols.) at 125—200° into 
ci/cfohexane (2 mols.) and C6H„' (1 mol.), but with 
higher temp, (up to 400°) the amount of C6H„ increases. 
Small amounts of H2 and CH4 are also formed, the

amounts depending on the temp, and whether the steel 
autoclave has or has not a glass liner. R. S. C.

A ddition of hydrogen  to a ro m atic  h y d ro 
carbons by the  action of am m onia com plexes of 
lith ium , s tro n tiu m , and b ariu m . III . B. A.
K azanski and N. F . Gluscknev (Bull. Acad. Sci. 
U.R.S.S., 1938, Ser. Chim., 1061—1064).—CcH„ and 
PhMe are reduced by Li in NH3, or by Sr or Ba 
ammoniate, to H2- and H4-derivatives. A. Lt.

D ehydrogenation of cycZooctene. S. Gold- 
WASSERand H. S. T aylor (J. Amer. Chem. Soc., 1939, 
61, 1260—1263).—An ap p ara tu s  for studying the 
cataly tic behaviour of semi-micro-quantitieS of 
volatile com pounds is described. In presence o f Cr 
(prep, from  Cr20 3 gel by  H2) a t  400° cycZooctene gives 
1 H2 and  1 p a rt each of cycZooctane an d  styrene. At 
425^-500°, however, loss o f I i2 is m ore rap id  th an  
hydrogenation; 2-7 H2 are liberated an d  th e  product 
contains 6—8% of cycfooctanc and  92—94% of styrene. 
These proportions are calc, (concordantly) from  the  H2 
evolved, d and  I  val. o f the product. Willstatter’s 
repu ted  cycZooctatetraene (cf. A., 1912, i, 17; 1913, i, 
348) was probably styrene, w ith  which its  p ro 
perties accord. R. S. C.

C ontact changes of phenylcj/ciopentane hom o
logues. J . I .  D enlsenko  (Bull. Acad. Sci. U.R.S.S., 
1938, S6r. Chim., 1019—1024).—With Pt-C at 300— 
310° in excess of H2, cycZopentylphenyl-ethane (I) 
and -propane (II) give mixtures containing heptyl- 
and octyl-benzene respectively. With Pt-C a t 310— 
315° in an inert gas, (I) and (II) yield 4 : 5-benzo- 
indane and phenanthrene respectively. A. Li.

a-cycioPentyl-S-phenylbutane and  its  tra n s 
form ations. J. I. D en isen k o  and A. D. N aber  
(Bull. Acad. Sci. U.R.S.S., 1938, Ser. Chim., 1015— 
1018).—8-Chloro-n-butylbenzene with Mg and cycZo- 
pentanone yields l-S-phenyl-n-butyl-cyclopentanol, b.p. 
155—156°/3 mm., dehydrated (H2C20 4,2H20) to 
the -A^cyclopentefic, b.p. 146—14776 nun., which 
with H2-Pt-black at room temp, yields the -cyclo- 
penlaiie (I), b.p. 289—290°/754 mm. (I) is reduced 
(H2, Pt-C  a t 230°) to a-cyclope»ZyZ-8-cycloteyZ-n- 
butane, b.p. 284-5—286°/745-l mm., dehydrogenated 
(Pt-C at 280°) to (1). ” A. Li.

H ydrogenation of ce rta in  hom ologues of benz
ene u nder p ressu re . II . M. K. D jakova  and 
A. V. Lozovoi (J. Gen. Chem. Russ., 1939, 9, 26— 
32).—Ph-[CH2]2-Br and Pr“Br or a-bromo-n-hexane 
yield (Wurtz) «-amyl- or ?t-octyl-benzene, respectively. 
The following are obtained by hydrogenation of the 
appropriate alkylbenzene (Ni-Al20 3 catalyst a t 160—- 
170°/50—70 atm.) : »-butyl-, w-amyl-, ¡'.soamyl-, 2- 
and 4 -methyl-n-propyl-, and n-octyl-cyclohexane, b.p.
117—1197U m m .; hydrindene similarly gives 
octahydroindene. R. T.

F orm ation  of in term ed iate  com pounds in  
hydrocarbon  syntheses by the F riedel and 
C rafts reaction. P rep a ra tio n  of s-trialkylbenz- 
enes. J . F. N orris and D. R u b in s t e in  (J. Amer. 
Chem. Soc., 1939, 61, 1163—1170).—Passage of 
HBr into PhMe AlBr3 gives an oily compound, 
AJUBr^OPhMe, decomp, in f-C 6H4Cl2 (mol. wt.
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at the f.p.) or when kept at 10—11 mm. into PhMe 
and Al2Br6,PhMe. When aromatic hydrocarbons are 
alkylated (AlkHal) in presence of 1 A12C16 or Al2Br6 
per mol. of hydrocarbon, very high yields of m- 
derivatives are obtained; e.g., with A12C16, C6H 6 and 
EtBr give 85—90% of s-C6H3Et3, PhMe gives 85% 
of 1 : 3 : 5-C6H3MeEt2, and crude m-xylene gives 50% 
of s-C6H3Me3 (87% of the total Me3 derivatives). 
Using A1C13, C6H6 and MeBr at 0° give mainly 
fcumcne, but at the b.p. mainly s-C6H3Me3. At 
0° PhMe and MeCl give 27-3% of m- and 53-5% of 
o-xylene, but a t 106° 98-2% of m- and 1-8% of
o-xylene. With A1C13 a t 55° (10 min.) o-xylene gives 
18-7% and p-xyleno gives 64-3% of m-xylene. A 
cryoscopic method of analysing xylene mixtures is 
outlined. ' R. S. C.

Polym ethylbenzenes. XXIV. Jacobsen  re 
action. VI. T rim ethylethylbenzenes. L. I.
Smith and M. A. K iess  (J . Amer. Chem. Soc., 1939, 
61, 989—996; cf. A., 1937, II , 372).—When 5-ethyl- 
vS-cumene (1) or, less readily, ethylmesitylene (II) is 
sulphonated by 10% oleum at <40° and'then heated 
therein at 60—70°, rearrangement occurs; hydrolysis 
gives largely (41-7 and 57-5%, respectively) 3-ethyl-^- 
cumene (III), which is unchanged by this treatment.
(I) yields also fcum ene (6-7%), 4-ethyl-m-xylene
(IV) (14-4%), prehnitene (V) (11-2%), and much tar, 
including a small amount of a (?) hcxa-alkylbenzene, 
m.p. 173—175°. (II) yields also mesitylene (6-7%),
2-ethyl-m-xylene (VI) (15-9%), (V) (16-6%), and much 
tar, including a substance (C 89-5, H 10-4%), m.p. 
185—186°. Formation of (V) indicates a novel mode 
of reaction. (I) shaken with 10% oleum for 5 min. 
gives 5-ethyl-^-cumenesulphonic acid, m.p. 72—73° 
(lit. 70—72°) [amide, m.p. 97—98° (lit. 86° and 153°); 
anilide, m.p. 110—111°], converted by B r-H 20  into 
3 : G-dibromo-5-ethyl-^-cumene, m.p. 60—61° (lit. 
218°) [also obtained direct from (1) by Br-AcOH]. 
By Smith’s method, (I) gives the 3 : 6-(iV02)2-deriv- 
ative, m.p. 87—88°, reduced by SnCl2-HCl to the 
3 : 6-(AT/ /2)2-derivativc, m.p. 87—88° (stannichloride), 
which with FeCl3-HCl gives trimethylethylbenzo- 
quinone, m.p. 43°. Cone. H2S04 converts (III) into
3-ethyl-i/i-cumenesulphonic acid, m.p. 62—64° (amide, 
m.p. 154°; anilide, m.p. 118—119°). (IV), b.p. 
85°/25 mm., gives a (N02)3-, m.p. 127-5—129°, and a 
Br3-derivative, m.p. 94—95° (lit. 127°), and is oxidised 
to 1 : 2 : 4-C6H3(C02H)3. Oxidation of (VI), b.p. 
80—83°/24 mm. [(AT0 2)3-derivative, m.p. 181°], 
gives 1 : 2 :  3-C6H3(C02H)3. The mixture of 2- and 4- 
bromo-m-xylene, obtained directly from m-xylene by 
Br at 0°, gives a Grignard reagent, which with. E t2S04 
in E t20  yields (IV) and (VI), separated as (N02)3- 
derivatives. By methods given above, (II) yields 
ethylmesitylenesulphonie acid, m.p. 78—80° (anilide, 
m.p. 123—124° ; amide, m.p. 131—133°), 4 : 6-di- 
bromo-, m.p. 59°, 4 : 6-dinitro-, m.p. 111° (lit. 123°), 
and 4 : 6-diamino-ethylmesitylene, m.p. 79—80°, and 
with fuming H N03-H 2S04 yields (? )1  : 2 : 4 : 3 : 5 : 6- 
C6Me2Et(N02)3, m.p. 123°. Clemmensen reduction 
of crude aeeto-p-xylene gives ethyl-p-xylene [(NO,)3- 
derivative, m.p. 127—128° (lit. 129°)]- R. S. C.

E lectrolytic reduction  of nitrobenzene in  liquid  
am m onia . H. Shiba, T. I ndue, and R.M iyasaka

(Sci. Papers Inst. Phys. Chem. Res. Tokyo, 1939, 35, 
455—461).—The electrolytic reduction of PhN02 
in liquid NH3 solutions of NH4C1 and NaCl has been 
investigated using an A1 anode, a Ni cathode, and an 
asbestos diaphragm. With a 0-00001m. solution of 
PhN 02 and 0-1m-NH4C1 or NaCl the efficiency of 
reduction with NaCl was >  in NH4C1. The nature of 
the reduction products was obtained by comparison 
of the absorption spectrum with that of the pure com
pounds. For this purpose the absorption spectra of 
PhN 02, PhNO, NHPh-OH, NH2Ph, PhNOINPh, 
(:NPh)2, (NHPh)2 and benzidine in liquid NH3 were 
determined. The following results were obtained by 
electrolysis in NH4C1 in liquid NH3 : PhN 02 -> PhNO; 
PhNO unchanged; NHPh-OH unchanged; 
PhNOINPh -> (NHPh)2; (!NPh)2 -> (NHPh),.
With NaCl in liquid NH3, PhN 02, PhNO, or NHPh-OH 
-> PhNIN-ONa or NPhNa-ONa; PliNOINPh -> 
(:NPh)2; (:NPh)2-> (NHPh)2. A. J. M.

K inetics of chain po lym erisation . V, VI.—
See A., 1939, I, 375.

D iary lm ethane derivatives. V. D erivatives oi 
bis-(2 : 4 : 6 -triethylphenyl)m ethane. W. T.
N acta  and D. Mu ld er  (Rec. trav. chim., 1939, 58, 
514—520; cf. A., 1939, II , 103).—s-C6H3Et3 (1) 
(prep, from C6H6, C2H4, and A1CL a t 60—80°) and 
Br-CHC13 (no Fe) give 2 : 4 : 6 :  l-CGH2E t3Br, 
converted (Grignard method) into 2 : 4~: 6 : 1- 
CgHjEtj-COoH, the chloride of which with (I), A1C13, 
and CS2 a t 65° affords bis-(2 : 4 : 6-triethijlphenyl) 
ketone, m.p. 79—80°, reduced by Na-Hg in EtOH to 
the carbinol, m.p. 27—28°, and thence converted by 
HC1-C6H 6 into the carbinyl chloride (II), m.p. 36— 
37°, and some bis-(2 : 4 : 6-triethylphenyl)methane, m.p. 
71—72°. The latter is also obtained from (I) and 
(CH20 )3 in A c0H -H ,S04 a t room temp. (II) and 
Ag0Ac-Et20  or KOH-MeOH give bis-(2 :4  : 6 - 
triethylphenyl)carbinyl acetate, b.p. 167—168°/0-75 
mm., or Me ether, b.p. 169°/1 mm., respectivelv.

A. T. P.
R eduction of organic halogen com pounds and 

com pounds of the te tra -ary lb u tan e  series. XII. 
Cathodic reduction  of ¡3(3p-trichloro-aa-di-p- 
brom ophenylethane. K. B rand  and D. K r u c k e- 
Am elung  (Ber., 1939, 72, [B], 1029—1035; cf. A., 
1930, 1285).—PhBr is converted by CCl3-CHO or 
CC13-CH(0H)2 and fuming H2S04 into ppp-trichloro- 
aa-di-p-bromophenylethane (1), m.p. 144°, the struc
ture of which is established by its transformation by 
boiling KOH-EtOH or, preferably, NaOBu in BuOII 
into |3|3-dichloro-cta-di-p-bromophenylethylene, m.p.
123-5°, which is oxidised by Cr03 in Ac0H-H 2S04 
to CO(C6H4Br)2 with a very little p-CLH4Br-C02H. 
Cathodic reduction (Pb) of (I) in HCl-EtOH affords 
aaSS-tetra-'p-brornophenyl-^-butinene (II), m.p. 198-5°, 
but much (I) remains unattaeked since (II) forms a 
protective coating on the electrode. The difficulty is 
obviated by the use of dioxan (or exluan)-MeOH- 
HC1. In  addition there are obtained not inconsider
able amounts of ^■dichloro-ay.-di-'p-bromophenyl- 
ethane (III), m.p. 133—134° (converted by KOH- 
EtOH into [3-chloro-ax-di-'p-bromophenylethylene, m.p. 
107—108°), and (after treatment with KOH) very
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small quantities of aa.SS-tetra-'p-bromophenyl-A 
butalriene, m.p. 299°. Cr03 in AcOH smoothly 
oxidises (II) to C02 and CO(C6H4Bivp)2. I t  is almost 
quantitatively transformed by boiling the solution in 
EtOH or, preferably, amyl alcohol with NaOEt 
into a.otd8-tetra-i)-bro77iophenyl-&'ly-buladiene, m.p. 265 
—266°, which, like (II), is not reduced by Zn dust 
in boiling AcOH. Cathodic reduction of (1) at Cu in 
presence of ZnCl2 gives (III), pEyy-tetrachloro-aaSS- 
tetra-^-bromophenylbutane, and {3y-dichloro-aaS8- 
tetra-y-bromophenyl-A^-butene. H. W.

Reduction of organic halogen com pounds and 
compounds of the te tra -ary lb u tan e  series. X III. 
aaSS-Tetra-p-brom ophenyl-A ^-butatriene. K.
Brand and D. Krucke-Amelung (Ber., 1939, 72, 
[B], 1036—1047).—Examination of CaC03-P d  cata
lysts which have functioned irregularly in this work 
discloses the presence of considerable amounts of 
uncoloured calcite crystals in the inactive material 
and of brown aragonite crystals in the active com
pounds. Since even the brown material is not in
variably useful, recourse is taken to a ZnO-Pd 
catalyst. Catalytic reduction of pfS,3-trichloro-aa- 
di-jj-bromophenylethane (I) at 65° in EtOH, exluan- 
06, or pure CSHSN yields a difficultly separable mix
ture of filiyy-teirachloro-oi.vM-tetra-'p-bromophenylbutane
(II), m.p. 299° [also +2C 6H 6, +2EtOAc, and +1-5 
(?) CHC13], and" [iy-dichhro-o.vM-tdra--p-bromophenyl- 
At-butene (III), m.p. 278-5—280°. I t  is therefore 
preferable to reduce (I) in exluan-06 mainly to (II), 
which is converted by Zn dust in exluan-05 into (III) 
and its diastereomeric form (IV), m.p. 192° after 
softening a t 187—188°. (I ll)  is reduced by Zn 
dust and AcOH to ax88-tetra-j>-bromophenyl- 
As-butinene (V), m.p. 198-5°. ( I ll)  or (IV) is trans
formed by NaOEt in EtOH-amyl alcohol into aaSS- 
tetra--p-bromophenyl-Aa$Y-butatriene (VI), m.p. 299° 
(decomp.), which on exposure to sunlight passes into 
a compound, m.p. 336-5° after darkening at 326°. 
Oxidation (KMn04 in COMe2 containing MgS04) of 
(VI) affords CO(C6H4Br-p)2 whilst reduction (Zn 
dust in AcOH) leads’to (V). (VI) is slowly converted 
by AcOH saturated with HC1 at 400° into chloro- 
xaSS-tetra-p-brornophenylbutadiene, m.p. 161°, or under 
somewhat different conditions, into 6-Z>rowio-3-p- 
bromophenyl-l-di-'p-brornophenylmethylene.indene, m.p. 
265°. H. W.

Palladous chloride as a dehydrogenating 
agent. G. W. Cooke and J. M. G ull and  (J.C.S., 
1939, 872—873).—Tetrahydronaphthalene and 2% 
aq. PdCl2 (in least amount of HC1 to give solution), 
refluxed for 33 hr., afford C10H8. Decahydronaphth- 
alene similarly gives no Cj0H8 (odour only detected 
at 200° in a sealed tube). cycfoHexanol affords 
PhOH. Tetrahydrocarbazole yields carbazole. Tetra- 
hydro-quinoline and -woquinoline, using more HC1 
and adjusting pH val., give quinoline and woquinoline, 
respectively; 2-methyltetrahydroiioquinoline simi
larly affords 2-methyl-1 : 2-dihydrowoquinoline. 
PhMe (excess) affords Bz'OH; o-cresol (p,{ adjusted) 
gives o-CHO-CBH4-OH and o-C02H-C6H4-0H, the 
latter being obtained also from 2-methylcycZohexanol. 
No product is isolated from (CH2Ph)2, COMeEt

(complex formation), cycfohexane (very stable), stilb- 
azole (complex salt), or cholesterol (very slow 
oxidation). Addition of org. solvents does not 
increase efficiency of reaction. A. T. P.

Separation  of hydrocarbons of h igh  m ol. w t. 
by adsorption  on silica gel. C. B. W illingham  
(J. Res. Nat. Bur. Stand., 1939, 22, 321—327).—- 
Filtration through Si02 gel completely removes small 
amounts of e-(5 : 6 : 7 : 8-tetrahydro-(3-naphthyl)doco- 
sane (I) from e-(decahydro-{3-naphthyl)docosane (II), 
and n-dotriacontane (III) from a-p-diphenylylocta- 
decane (IV). A partial separation of (IV) from (I) 
was effected, but not of (III) from (II). The pre
ferential adsorptions of the more aromatic constituent 
of the first three of these mixtures were respectively
1-8, 3-3, and 0-8 g. per 20 g. of Si02 gel. W. A. R.

Isom eric  changes in  cyclic hydrocarbons 
observed w hen try ing  to  realise a  trip le  linking 
in  a rin g . V. I. N ik it in  (Bull. Acad. Sci. U.R.S.S., 
1938, S6r. Chim., 1265—1276).—1-Ketotetrahydro- 
naphthalene on successive treatment with PC15, KOH, 
and Br yields 4-chloro-3 : 4-dibromo-l : 2 : 3 : 4-tetra
hydronaphthalene, which is unstable and gives 3 : 4- 
dibromo-1 : 2-dihydronaphthalene (I) (by loss of HC1) 
and 2-C10H7Cl (loss of 2HBr). (I) with Na yields
c10h 8. A. Li.

Polym erisation  of a-vinylnaphthalene deriv
atives. S. Zo nis  (J. Gen. Chem. Russ., 1939, 9,
119—125).—COMePr“ and a-C10H7*MgBr in E t20  
yield $-\-naphthylpentan-$-ol, m.p. 65—66°, whilst 
with COMePr^ (3-1 -naphthyl-y-mdhylbutan-[i-ol, b.p. 
177—179°/10—11 mm., is obtained. The alcohols 
are dehydrated by activated clay at 140—150° to 
(3-1 -iiaphthyl-i^-penteiie (I), b.p. 158—160°/20 mm., 
and $-l-naphthyl-y-melhyl-AP-butene (II), b.p. 165— 
166°/23 mm., respectively. When the hydrocarbons 
CHRICHR' and CRR':CHa (R =  a-C10H 7, R ' =  Me) 
were left in contact with floridin or Bz02H for 3— 8 
months at room temp., dimerides were formed; under 
these conditions (I) and (II) do not polymerise.

R. T.
Fused  carbon rings. XVI. S tereo isom erism  

of the perhydrophenanthrenes ; p re lim in ary  in 
vestigations. R. P. L in stea d  and A. L. W alpole 
(J.C.S., 1939,842—850).—Nomenclature and structural 
representation of thesixinactiveforinsofperhydrophen- 
anthrene, 4 racemic, viz., cis-syn-trans (B), cis-anti-cis, 

cis-anti-trans, trans-anti-tram, and 
^  ^ 2 meso-, viz., cis-syn-cis and trails-

/  vi/  N. syn-trans, are discussed. Hexa- 
gons represent fully reduced cydo- 

5 4 3 hexane rings. The black dots
indicate H atoms above the general 

Di-1 -hydroxycycfohexylacetylene is 
dehydrated (40% H2S04is preferable to KHS04) to di- 
A1-cyctohexenylacetylene, which with HC02H affords
9-ketododecahydrophenanthrenes, m.p. 93—94° (I) 
and m.p. 38-—39° (b.p. 146—147°/5 mm.) (II) (cf. Marvel 
et al., A., 1938, II, 48), purified through the respective 
oximes, m.p. 157—158° and 183—184° (prepared 
from NH2OH,HCl-NaOAc-aq. E tO H ); the respec
tive semicarbazones have m.p. 232° and 227—228°. 
A third 9-ketododecahydrophenanthrene, m.p. 88°

(.R.)
plane of the mol.
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(III) (modified method of prep, of Rapson and 
Robinson, A., 1935, 1498), gives an oximo, m.p. 202°.
(I) and (II) diifer solely in the position of the double 
linking ; in one it is 8 : 14 and in the other is 13 : 14.
(I) or (II) react slowly with ICI in CHCl3-EtOH, i.e., 
double linkings are in afi-positions, proved by ultra
violet absorption spectra. (Ill), also with an' a(3- 
double linking, is probably a ¿raj!s13-A10-form. No 
isomérisation is noted with (I) or (II) a t 200° in N2, 
with piperidine in N2 a t 100° or 200°, or with 
N-Na tert.-amyloxide at room temp, or 100° ; (III) 
generally yields viscous material. (I) or (II) is 
hydrogenated (Pd-C in EtOH, or Adams’ catalyst in 
AcOH) to d-ketoperhydrophenanthrene, form A , m.p. 
51° (mainly) (oxime, m.p. 103—164°; semicarbazone, 
m.p. 187°), and a form B, b.p. 128°/2 mm. (oxime, 
m.p. 184—185°; semicarbazone, m.p. 182—183°), 
which are tramw- and C!S13-forms, respectively, and 
otherwise of identical configuration. 4̂ is unchanged 
at 250° in N2 for 1 hr., or by boiling wdtlx NaNH2-  
C6H 6. B  is converted into A  a t 280° in N2. Hydro
genation of (HI) affords solely a lranslz-9-ketoperhydro- 
phf.nanthrene, form C, m.p. 47—48° (oxime, m.p. 
227—228°), unchanged by NaNH2-CBH G. (I) or (II) 
and Na-EtOH give mixtures, oxidised by CrOs-AcOH 
to A. (Ill) similarly gives Q-hydroxyperhydrophen- 
anthrene, m.p. 119°, oxidised to C. (I) or (II) is 
reduced (Clemmensen) to dodecahydrophenanthreiies, 
b.p. 121—122°/12 mm. or llG°/9 mm. (double linking 
migration is indicated as either form with amyl 
nitrite gives a pale blue nitrosochloride, m.p. 191°), and 
physical properties show that they differ, or a t least 
contain considerable amounts of different isomerides. 
Either form and Pd-C at 330—340° give phenanthrene. 
A is reduced (Clemmensen) to a product, purified by 
K at 210° and then with H 2S04-oleum, to give a 
perhydrophenanthrene, b.p. 140—140-5°/18 mm.; G 
similarly gives an isomeride, m.p. 10°, which is prob
ably homogeneous. 4̂ and MgMel give a tert.- 
alcohol, dehydrated by repeated distillation at 40 mm. 
with a little I  (followed by K at 210°) to 9-methyl- 
dodecahydrophenanlhrene, b.p. 140°/15-5 mm., de
hydrogenated (Pd-C) in the vapour phase a t 330° to
9-methvlphenanthrene (picrate, m.p. 148—149°).

A. T. P.
B isdiphenylene-ethylene series. C. Courtot 

and J . K roüstein  (Compt. rend., 1939, 208, 1230— 
1233; cf. Korczyriski et al., A., 1927, 347).—7-Nitro- 
fluorene with Br in PhN02 a t 110—170° gives a red 
compound (I), m.p. >450° [which with K2Cr20 7 in 
boiling 20% H2S04 (40 hr.) gives 2-bromo-7-nitro- 
tfuorenone(II), m.p. 230° (cf. A., 1927, 234)], and with 
Br (2 mois.) a t 150° 2 : 9-dibromo-7-nitrofluorene (ill), 
m.p. 206° [oxidised to (II), and with Zn-aq. NH3 
gives 2-bromo-7-aminofluorene]. (Ill) with Br (1 
mol.) in PhN 02 a t 160° gives (60%) 2 : 2'-dibromo- 
7 : T-dinitrobiediphenylene-ethylene [1 (I)] (cf. Berg- 
rnann et al., Ai, 1933, 152). A suspension of (I) in 
PhN02 with excess of Br a t 160®, affords a colourless 
compound, Cj8H 120 4N2Br4, which decomposes in hot 
tetralin or PhN 02 or a t 250° to give (I). 2 : 7-Di- 
nitrofluorene with Br (2 mois.) in PhN02 gives 
2 : 2' : 7 : 7'-tetranitrobisdiphenylene-ethylene, m.p. 
>450° (of. Hughes and Kuriyan, A., 1936, 62), 
oxidised to 2 : 7-dinitrofluorenone. J . L. D.

D ehydrogenation, II I . S. C. Sen-Gupta (J. In
dian Chem. Soc., 1939, 16, 89—94; cf. A., 1939, II, 
148).—Hydrindene (I), (-CH2-C0)20, and A1C13 in 
PhNOa give y-keto-y-5-hydrindyl-n-butyric acid, m.p.
123—124°, oxidised by alkaline KMn04 to 1:2:4-  
O0H3(GO2H)3 (II) and reduced by Zn-Hg-HCl to 
y-5-hydri~ndyl-n-butyric acid, m.p. 56°, b.p. 190—192°/ 
6 mm., which with 85% H2S04 a t 100° gives ! -keto- 
6 : 7-trimethylene-l: 2 : 3 : ■i-tetrahydronaphthalene 
(III), b.p. 167°/6 mm. The structure of (HI) is 
proved by oxidation (alkaline KMn04) to 1 : 2 : 4 : 5- 
CfiH2(C02H )4 (IV). Clemmensen reduction of (I) 
affords G : 7-trirriethylene-l : 2 : 3 : 4-letrahydronaphih- 
alene (V), b.p. 125—126°/6 mm. as-Dimethylsuccinic 
anhydride, (I), and A1C13 give similarly y-keto-y-0- 
hydrindyl-aa-dimethyl-Yi-butyric acid, m.p. 139—140’ 
(Me ester, b.p. 190—191°/t> mm.) [oxidised to (II)], 
and thence y-5-hydriiidyl-’xy.-dimethyl-n-butyric acid, 
m.p. 82—83°, l-keto-2 : 2-dimethyl-6 : 7-trimethylene- 
1 : 2 : 3 : 4 -tetrahydronaphthalene, b.p. 170°/10 mm. 
[oxidised to (IV)], and 2 : 2-dimethyl-Q : 7-trimethylene- 
1 : 2 : 3 :  ‘i-tetrahydronaphthalene (VI), m.p. 82°. The 
C5-ring survives Se-dehydrogenation a t 300—320°, 
for (V) gives 5 : 6-benzhydrindene, m.p. 94° (picrate, 
m.p. 120—121°), and (VI) gives 2-methyl-b : 7-irt- 
methylmenaphthalene, m.p. 104° (picrate, m.p. 107— 
108°). R. S. C.

C atalytic oxidation and p rep ara tio n  of hexa- 
hydrobenzylam ine. I. I. L en a rs  k i (J. Gen. 
Chem. Russ., 1939,9,99—103).—NH3 andhexahydro- 
benzyl alcohol passed through a layer of Ni-Al 
catalyst a t 185° give hexahydrobenzylamine (I) in 
65% yield. An aq. suspension of (I) and Cu powder 
shaken with 0 2 yields hexahydro-benzaldehyde (chief 
product) and -benzoic acid. The reaction is not 
affected by ultra-violet light. R. T.

M echanism  of the H ofm ann reaction . Re
ten tion  of optical activity  du rin g  the reaction  w ith  
(-i-)hydratropam ide. C. L. Arcus and J. K en y o n  
(J.C.S., 1939, 916—920).—The Hofmann rearrange
ment is substantially an intramol. reaction. Hydr- 
atropaldehyde is oxidised by KMn04-MgS04 in aq. 
COMe2 to ¿i-liydratropic acid, converted, through the 
strychnine salts, into the (+ )-, m.p. 29°, [ a ] ^  
+74-8° in CHC13, and (—)-acid, m.p. 29°, [a]»n 
(supercooled) —61-68° (1,0-5). The (-f-)-acid, through 
the chloride and NH3 a t —18°, gives (-f-)hijdratrop- 
amide, m.p. 103—104°, which with Br in aq. NaOH 
affords ( — )-*-phenylethylamine, ccj^ —18-20°, 
—21-81° (I, 0-5) (Ac derivative, new m.p. 103—104°). 
Optical activity is almost completely retained during 
rearrangement. Theoretical aspects are discussed.

A. T. P.
Cathodic reduction  of a ro m atic  n itroso-com - 

pounds.—See A., 1939, I, 378.
S ubstitu ted  su lphanilam ides. I. Ar4-Acyl de

rivatives. E. Mil l e r , H. J. Rock, and M. L. 
Moore (J. Amer. Chem. Soc., 1939,61,1198— 1200).— 
The following are prepared by the usual methods. 
N* indicates substitution of the p-NH2 of (I). Sulph- 
anilamide* (I), m.p. 165°. iV^-Aeetyl-, m.p. 215— 
216°, -propionyl-, m.p. 220—221°, -n-butyryl-, m.p. 
230—231°, -n-valeryl*, m.p. 197—198°, -n-hexoyl*, 
m.p. 200—201°, -heptoyl-, m.p. 192—203°, -octoyl-,.
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m.p. 200°, -n-lauroyl-f, m.p. 206—205-5°, -benzoyl-f, 
m.p. 280°, -benzyl-, m.p. 169—174°, -isobutyryl-, m.p. 
241-5—242-5°, -wovaleryl-, m.p. 216—217°, and 
-is,ohexoijl-\, m.p. 193—194°, -sulphanilumide ; 4-
benzamidobe?izenesulpho?ianilide\, m.p. 222—222-5°; 
andbenzamide-3-sulphonamidef, m.p. 171—173°. Suc
cinic and maleic anhydride and (I) in hot EtOH give 
^\-y>-sulphainidophenyl-succinamic, m.p. 212-5—213-5°, 
and -malcinamic acid, m.p. 208—209°, respectively ; in 
C5H6N 4-succinimidobenzenesulphonamide, m.p. 282-3°, 
is formed. Substances marked * have high, those 
marked t  no, and others intermediate therapeutic val. 
against ¡3-hæmolytic streptococci in mice. R. S. C.

p-C arbam idobenzenesulphonam ide.—See B., 
1939, 665.

Alleged optical activity  of o-toluidine-3 : 5-di- 
sulphonic acid. P. P. H opf  and R. J . W. Le 
Fjèvre (J.C.S., 1939, 921).—The experiment of 
Sementzov (A., 1934, 763) with o-toluidine-3:5- 
disulphonic acid is repeated, and gives only inactive 
acid. The strychnine salt, prepared from excess of 
acid in CHCL, has m.p. 245° (decomp.), [a]ÿ +21-0° 
in CHCLj. A. T. P.

Catalytic phénylation of a-naphthylam ine and 
ct-naphthylamine-8- and  -5-sulphonic acids.— 
See B., 1939, 576.

T hionitrites. IV. H isto ry  of n itrosy lm ercap- 
tides o r th io n itrite s . H. R h e in b o ld t and F. 
Tappermann [with H. K leu] (J. pr. Chem., 1939, 
[ii], 153, 65—76 ; cf. A., 1932, 599).—Re-examination 
shows that the compound isolated by Beckarts et al. 
(A., 1906, i, 650) by the addition of HC1 or H2S04 to 
SH-CH2-CO*NHPh (I) and K N 02 in aq. EtOH is 
nitrosothiolacetanilide, NO-S-CH^-CO-NHPh, m.p. 
~160° after becoming colourless a t —100°, also 
obtained from (I) and EtO'NO. CH2C1-C02H, 
NHjCNS, and NHPhMe in EtOH afford carbamyl- 
thiolacetmethylanilide (II), new m.p. 142—143°, 
which when heated a t ~150°, followed by extraction of 
the product with EtOH and treatment of the extract 
with Hg(CN)2 in boiling MeOH, gives the Hg salt, 
m.p. 118—118-5°, of thiolacetmethylanilide, also 
obtained from (II) by heating with 25% NH3 in boiling 
EtOH, acidifying, and adding Hg(CN)2. The 
mercaptan is oxidised by FeCl3 to dithiodiacetdimeihyl- 
anilide, (-S-CH2-CO-NPhMe)2> m.p. 81°. Attempts to 
prepare nitrosothiolacetmethylanilide were unsuccess
ful. Carbamylthiolacet-oi-naphthylamide, m.p. 163— 
164-5°, thiolacet-x-naphthylamide, m.p. 127—
128-5° (Hg derivative, decomp. >200°), and dithio- 
diacetdi-a-naphihylamide, m.p. 205—206°, are 
described ; nitrosothiolacet-a-naphthylamide could not 
be obtained pure. Carbamylthioacet-fi-naphthylamide, 
m.p. 180—181° (decomp.), thiolacet-$-naphthylamide
(III), m.p. 113—113-5° (Hg derivative decomp. 195— 
210°), and diIhiodiaceidi-p-naphthylamide, m.p. 195— 
198° after partial decomp, at 1S7°, have been prepared. 
Nitrosothiolacet-$-naphthylamide, m.p. 194—198° after 
becoming colourless at 110—115° and brown at 155°, 
is obtained from (III) and EtO-NO. H. W.

Derivatives of diphenyl-j>-phenylenediamine.
J .  S. J offe  and  V. J .  Soloveitschik  (J . Gen. Chem. 
Russ., 1939, 9, 144—148).—4 : 1 : 3 : 6 -

T (A., II.)

N 02-C6H2Cl2-S03Na, i>-NH2-C6H4-NHPh, and Na2CO,T 
in aq. EtOH (10 hr. at the b.p.) yield H-chloro-2- 
nitro-4'-anilinodiphemylamine-4-sulphonic acid (I) (K  
salt, + H 20). This is reduced (Zn in aq. Na2CO,) to 
the corresponding 2-NII .¿-com pound, hydrolysed by 
boiling 26% HC1 to 5-chloro-2-amino-4'-anilino- 
diphenylamine, m.p. 148°. (I) and NH2Ph in 1 : I
H20 -E t0 H  (20 hr. a t 160—170°/20 atm.) yield 2- 
nitro-4': 5-dianiUnodiphenylamine-4-stdphonic acidr 
reduced as before to the 2-*Y//2-compound (attempts 
at desulphonation unsuccessful). R. T.

Detection of m efa-orientation in  d iam ino-, 
d in itro-, and am inonitro-com pounds. A. A l
bert  (J.C.S., 1939, 920—921; cf. A., 1938, II, 458).— 
»¡-Diamines are detected by the fluorescence (bright 
yellowish-green) of the diaminoacridines formed by 
reaction with ZnCl2, glycerol, and H2C20 4,2H20  at 
160° for 10 min. A phenolic group interferes with the 
test. Replacement of half of the ZnCl2 with SnCl2 
in the above test allows detection of m-orientation in 
aminonitro- or dinitro-compounds, again giving 
fluorescing diaminoacridines. Many examples are 
recorded. A. T. P.

Action of pyrid ine and am m onia on com plex 
am m ines of benzidine.—See A., 1939,1, 383.

Action of phenylacetic acid on azo-com pounds.
G. B. Cr ipfa  and R. Caracci (Gazetta, 1939, 69,
129—136).—1-Benzeneazo-P-naphthylamine (I) and 
CHjPh-COaH (II) a t 190° give a substance, m.p. 243— 
245“ (III), and phenylacet-$-naphthylamide (IV), m.p. 
159° (identified by synthesis; the -■x-naphthylamide 
has m.p. 169°). With CH2Ph-C02Et and a trace of 
conc. HC1 a t 220°, (I) gives (III) and (IV). 4-
Benzeneazo-a-naphthylamine (V) and (II) give a 
substance, m.p. 192—195°, and an indulinic (?) 
substance, m.p. 215°. The indulinic bases obtained 
from (V) and NH2Ph a t 160—180° give when heated 
with (II) si product, m.p. 215°, with different properties 
from the above. E. W. W.

S tru c tu re  of the ch rom ium  lakes of dyes. I . 
Lakes of oo '-dihydroxy- and  o-hydroxy-o'-carb- 
oxy-azo-compounds, including m onosulphonic 
acids. B ehaviour of azosalicylic acids w ith  
chrom ic sa lts . H. D. K . D rew  and R. E. F a ir - 
bairn  (J.C.S., 1939, 823—835; cf. A., 1938, II , 180). 
—A single o-OH is insufficient to hold a Cr in stable 
union with an azo-N; e.g., benzeneazo-p-naphthol and 
derivatives do not yield complexes with Cr, F e " ‘, 
Mn", or Zn" (Cu, Co, and Ni give complexes), o- 
Hydroxybenzeneazo-P-naphthol (I) and CrCl3,4H20  in 
boiling EtOH (97% unless otherwise stated) afford the 
H20-sol. chromi-chloride telrahydrate [probably (II)] 
[also -\-2CsHrN  and (impure) -j- 2NIJ2Ph] (contains 
ionic Cl and 3H20  co-ordinated with Cr), a complex, 
(C16Hi0O2N2)3Cr2,8H2O (formula given), and an acid 
chromi-complex (111) (CS/ / SAT salt is sol. in H20 ), insol. 
in H20. (I ll)  is also obtained by refluxing (I) and 
Ac0H-CrCl3,4H20 ; excess of the latter gives the 
chromi-acetate salt of (III), also obtained from (II) and 
AcOH. (II) and aq. H2C20 4 give some (1). (II) and 
aq. NH3 or Iv2Cr04 give the chromi-oxide telrahydrate 
(or chromi-hydroxide dihydratc),
(Ci6H 10O2N2Cr)2O,4H2O (C5H 3N and NH2Ph partly
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replaco co-ordinated H20). 2 : 2'-Dihydroxyazobenz-
ene and CrCl3 givo a chromi-chloride, 
C12H 80 2N2ClCr,4H20  (aq. NH3 or K2Cr04 gives an

(II.)

> H20

oxide dihydrate, C2.1H 160 5N4Cr2,2H20 , insol. in H20). 
5'-Nitro-2'-hydroxybenzeneazo-P-naphthol (IV) affords 
a chromi-chloride, C10H0O4N3ClCr,6H2O (also -\-5II20) 
[oxide (?) octahydrate, insol. in H20], which at 140— 
160° loses all the H 20  and some HC1. 2'-Hydroxy-5'- 
sulphobenzeneazo-P-naphthol (V) and CrCl3 or 
Cr2(S04)3 in boiling H20 , or in smaller yield with 
I^C ^O , and aq. H2S04J afford tho chromi-sulphonate, 
+ 6HsO (VI), {N ili salt is sol. in H 20  even after 
desiccation; complex ChH bN  salt), and a tribasic acid 
chromi-complex, C32H210 1()N4S2Cr,9H20  (VII) (2 azo- 
residues to 1 Cr), also obtained from the Na salt of
(V) and (VI) in dil. NaOH. (VI) is sol. in H20, and 
loses 6H20  a t 140—150° and slowly regains 0-5H2O, 
but is then insol. in II20. (V) and excess of Cr2(S04)3
and HaO give (VII) and a chromi-sulphonate tetra- 
hydrate, probably polymerised [boiling aq. NH3 gives 
NH4 salt of (VI)], which loses 3-5H20  a t 140—170° 
and regains 4H20  in 1 month. (VI) and (IV) in aq. 
NaOH give a complex, C32H20O3NsSCr,9H2O (VIII) 
[similar to (VII)], and a chromi-azosulphonic acid salt 
of (VIII), C48H290 14N7S2Cr2,14H20 . Formation of
(VI) does not involve oxidation since (VI) and aq. 

H 2C20 4 afford (V). 4'-Hydr- 
oxy - to -tolueneazo- (3-naphthoJ - 
G-sulphonic acid (with a 
little N a sulphonate), refluxed 
with Cr2(S04)3 in H ,0 , or 
CtC13,4H20  in EtOH, gives a 
chromi-sulphonate nonahydrate, 
C17H u 0 3N2SCr,9H20  (loses 
8H20  at 140—150°; regains
4-5H20  and remains sol. in 
H20), and a substance (Cr,

3-6%). 2'-Hydroxy-4'-sulphonaphthalene-l' :4-azo-l- 
phenyl-3-methylpyrazol-o-one and CrCl3,4H20  in 
EtOH give a chromi-sulphonate, 
CjoHjgOs^SCr.S-SHjO (loses 4-5H20  at 140—170°; 
regains 3H20  in 10 days), sparingly sol. in H 20 . o- 
Carboxybenzeneazo-p-naphthol (IX) similarly affords

a chromi-chloride, C17H 10O3X2ClCr.2-5H2O_ (ionised Cl), 
converted by boiling H20  (or aq. NH3 or K2Cr04) into 
the oxide tetrahydrate, C34H 200 7N4Cr2,4H20. Naphth
alene-1'-azosalicylie acid and CrCl3,4H20  in H20 
(refluxed for 4 hr.) givo a complex, C51H30O9N6Cr2,7H20 
(Cr'" salt of a tribasic chromi-acid) (loses 5H20 at 
120°; regains 2-5H20), and an (acid) complex, 
C34H210 6N4Cr,4-5H20  (loses 4H20  a t 140°; regains 
1H20), with properties differing from those of other 
complexes described. (IX) and FeCl3,2H2O-Et0H 
(boil 5 min.) give a complex, [(C17H 100 3N2)2Fe]H,2H20, 
from which 1 mol. of (IX) is removed by alkali, p- 
Carboxybenzeneazo-P-naphthol (X) and FeCl3 in 
C6H 6N-EtO H (1:3)  give a basic Feul salt, 
(C17H 1,0 3No)Fe(0H)2. (IX) and Ni(OAc)2-EtOHgive 
a complex, C17H 10O,N2Ni,2H2O (Ni probably ionised 
from C02H) (2C5/ / 5Ar compound), but Zn(0Ac)2 gives 
a simple salt. (1) in EtOH gives a ferruchloride, 
C10HloO2N2ClFe, insol. in H20, converted by C5H5N- 
H20  into the complex, C16H 10O2N2Fe-OH,C5H5N. 
The N i and Zn complexes of (1) resembfe the analogous 
Cu derivatives; they are co-ordinativelv unsaturated, 
and form GhH&N  compounds. (V) and aq. FeCl3 give 
a ferri-sulphovate, C15H 90 5N2SFe,3H20 , insol. in H20, 
readily deeomp. by dil. mineral acids. (X) and 
chrome alum give Cr'" ■p-carboxijbenzeneazo-$-naphthol, 
+ 3 H 20. The Na salt of (X) and aq. CuCl2 givo the 
simple Cu salt. (X) and CuS04-aq. NH3 give a com
plex, {(C17H 10O3N2)2Cu}Cu,NH3,6H2O (loses 6H20  on 
desiccation; regains 5H20  in < 2  hr. to give a penta- 
hydrate). (X) and Cu(OAc)2 in EtOH-C5H sN afford 
the complex, {(C17H 10O3N2)2Cu}Cu,2C5H 5N, also pre
pared from the pentahydrate and C5H 5N. Benzene- 
azosalicylie acid (XI) and Cu(OAe)2-EtO H  give a 
complex, C13H 80 3N2Cu,2H20, but aq. CuS04-NH3 
affords a complex containing*2NH3. (XI) and Ni(OAc)2 
in EtOH give a simple N i salt and a mixture of 
complexes. Benzeneazo-o-eresotic acid and Cu(OAc),- 
EtOH yield a complex, C14H 10O3N2Cu,2H2O, whilst 
cuprammonium sulphate gives a diammi/w-compound, 
whence the compound, C14H 10O3N2Cu,2C5H 5N.

A. T. P.
D ecom position reactions of arom atic  diazo- 

com pounds. VI. R eactions of benzenediazon- 
iu m  chloride w ith  m eta ls . W . A. W aters (J.C.S., 
1939, 864—870; cf. A., 1938, II , 52, 405).—PhN2Cl
(I), COMe2, and CaC03, with Ag, Au, Cd, Al, In, Jin, Co, 
Ni, Pd (no PhCl) or Bi (no PhCl), give the metal 
chloride, CH?Cl'COMe, CcH r), Ph2, PhCl, and no 
organo-metallic compound. Cu and Fe yield also 60 
and 20% of PhCl, respectively (catalytic effect). Mg 
gives MgClj, C6H ., and (?) PhCl, CMe2:CHAc, and 
phorone. Zn (brisk a t 0°) affords ZnCl2 +  C6H G. As 
gives AsC13, AsC15, and CH2Cl-COMe. " B, Ce, Tl, C, 
Si, ferrosilicon, red P, Ti, Ge, Zr, Th, Cr, W , V, Ta, 
and Pb do not react; secondary products are some
times formed. Mo affords also (?) MoCl5. (I) does 
not react with As in the cold, but on heating gives 
AsPh2Cl2, (?) AsPhjCl-OH, and triphenylarsine phen- 
oxyhydroxide, m.p. 129°, converted by H2S-MeOH 
into AsPh3S and PhOH. (I) and Sn in the-cold give 
SnPh2Cl2; no Pb aryls are obtained (cf. Nesmejanov 
et al., A., 1936, 66). Theoretical aspects of the re
actions are discussed. (I) and CaC03 in COMe2-C 6H 6, 
refluxed for 1 hr., or with Zn dust a t room” temp.,
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give Ph2. PhN2Cl,ZnCl2 (II) and CaC03 in COMe2-  
C6H6-Zn dust give Ph2. (I) or (II), C10H g, COMe2> 
and Zn give 1- and 2-C10H 7Ph (III). ¡3-C10H7-N2Cl, 
ZnCl2, and Zn in COMe2-C6H 6 give (III). Thus a 
means is afforded of preparing unsymmetrically sub
stituted diaryls. A. T. P.

Homologous series of 2V-acyl-m-aminophenols 
and azo-dyes obtained th ere from . H. E. F ier z- 
David and H. Me ister  (Helv. Chim. Acta, 1939, 22, 
579—585).—m-Form-, m.p. 116°, -acet-, m.p. 148°, 
•propion-, m.p. 181°, -butyr-, m.p. 140°, -valer-, m.p. 
119°, -isovaler-, m.p. 143-5°, -hex-, m.p. 135-5°, -hept-, 
m.p. 147°, -oct-, m.p. 125°, -non-, m.p. 126°, -dec-, m.p.
124-5°, -undec-, m.p. 122-5°, -laur-, m.p. 125°, -trideo, 
m.p. 117-5°, -myrist-, m.p. 116°, -pentadec-, m.p. 115-5°, 
•palmit-, m.p. 114-5°, -margar-, m.p. 114-5“, -stear-, 
m.p. 114°, -nonadec-, m.p. 115-5°, -ole-, m.p. 95-5°, and 
-benz-, m.p. 173°, -amidophenol are described. Pour 
series of azo-dyes are obtained by using sulphanilic, 
metanilic, 6-amino-3-sulphobenzoic acid and 1 : 2 : 5 -  
NH2-C6H3(S03H )2 as azo components. The surface 
tensions of aq. solutions of these dyes determined by 
the “ abs. tensiometer ” of du Nouy give very similar 
graphs for each homologous series. The min. of the 
surface tension of 1 in 1000 solutions lies in all cases 
at a chain-length of 10 or 11 C. The acyl derivatives 
show a min. here. H. W.

D erivatives of o- and  p-ci/clohexylphenols.
D. Bodroux and R. T homassin (Compt. rend., 1939, 
208, 1314—1316).—Equimol. amounts of the K 
derivatives (I) of o- or ¿9-cyciohexylphenol (cf. A., 
1929. 1050) with (CH2C1)2 or (CH2Br)2 in boiling 
EtOH afford the corresponding ¡3-chloro- or (3-bromo- 
ethyl ethers. The following are prepared : o-fi-chloro-, 
b.p. 172—174°/10 mm., and -Çi-bromo-elhoxyphenyl- 
cyclohexane (II), b.p. 183—185°/10 mm. ; p -$-chloro-, 
m.p. 56°, and -£-bromo-eihoxyphenylcyclohexane (III), 
m.p. 64°* (II) and (III) (the Cl-compounds give low 
yields) with hot EtOH -K I afford, nearly quantit
atively, o-, b.p. 189—191°/10 mm., and p-fi-iodoethoxy- 
phenylcyclohexane, m.p. 76°, respectively. (I) (2 
mois.) with (CH2B r)2 (1 mol.) in hot EtOH affords 
(23%) «¡3-di-o-, m.p. 90°, and aS-di-p-cydohexyl- 
phenoxyethane, m.p. 151°, which with hot dil. EtOH- 
KOH/6 hr. are decomposed (30— 10%) to the original 
phenols. (II) and (III) with Na in boiling E t20  
afford (80—86%) aS-dt'-o-, m.p. 165°, and xS-di-p- 
cyclohexylphe?ioxybutane, m.p. 130°, respectively. (I) 
with CH2PhCl or p-cydohexylbcnzyl chloride in boil
ing EtOH affords (>80% ) o-, b.p. 208—209°/10 mm., 
and p-cyclohexylphenyl benzyl, m.p. 86°, or the p-cyclo- 
hexylbenzyl ethers, b.p. 282—285°/13 mm., and m.p. 
177-5°, respectively, which are stable to hot dil. KOH.

Condensation of aldehydes and ketones w ith  
arom atic  com pounds in  presence of a lum in ium  
chloride. I. C ondensation of aliphatic ketones 
w ith  phenols. I. P. T ztjkervanik  and Z. N. 
N azarova (J. Gen. Chein. Russ., 1939, 9, 33—35).— 
COM&j, COEt2, and COMePr“ with PhOH in presence 
of A1C13 at 100° yield respectively p-isopropyl-, 
Î>-a-ethylpropyl-, and •p-x-methylbutyl-phenol, b.p.
245—250°/730 mm. (benzoate, b.p. 340—350°/730 
mm.; acetate, b.p. 254—255°; Me ether, b.p. 232— 
23S°). R. T.

Derivatives of p-ferf.-octylphenol.—See B.,
1939, 581.

Reactions of Ay-hexene. II. Condensations 
w ith  arom atic  hydrocarbons and phenols. L.
Spieg ler  and J . M. T in k er  (J. Amer. Chem. Soc., 
1939, 61, 1002—1004; cf. A., 1939, II, 238).—Con
densation of 1, 2, or 3 mols. of (CHEt!)2 with aromatic 
hydrocarbons or phenols is effected by H2S04, HC104, 
or A1C13 under the usual conditions, by anhyd. HE 
at 5—10°, H3B 02F2 a t the b.p., or ZnCl2 a t 130— 
180°. The expected products are obtained, but are 
oils and thus are probably partly isomerised. The 
following approx. pure compounds are described. 
p-Di-x-ethyl-n-butylbenzene, b.p. 104—106°/0-3 mm. 
p-Chloro-z-ethyl-n-butylbenzene, b.p. 135—140°/30 mm. 
p-oL-Ethyl-n-butyltoluene, b.p. 162—165°/135 mm. 
y-m-Xylyl-, b.p. 101—102°/3 mm., y-naphlhyl-, b.p.
148—151°/1 mm., y-acenaphthyl-, b.p. 170—174°/ 
4 mm., and y-chloroacenaphthyl-hexane, b.p. 206— 
220°/2 mm. Chlorodi-ai-elhyl-n-butylacenaphthene, b.p. 
223—241°/2 mm. Di-a-ethyl-n-butylanthracene, b.p. 
240—256°/3 mm. a-Ethyl-, b.p. 110°/3 mm., di-a 
ethyl-, b.p. 159—175°/2 mm., and tri-x-ethyl-n-butyl- 
phenol, b.p. 170—195°/7 mm. 6-Chloro-x-ct-ethyl-n- 
butyl-o-, b.p. 145—153°/5 mm., and -m-cresol, b.p. 
155—160°/5 mm. a-Ethyl-n-butyl-, b.p. 124—130°/ 
C mm., and di-oL-ethyl-n-butyl-cresylic acid, b.p. 165— 
195°/12 mm. a-Ethyl-n-butyl-resorcinol, b.p. 134°/ 
1 mm., -pyrocatechol, b.p. 142—144°/1 mm., -quinol, 
b.p. 142—151°/2 mm., -a-, b.p. 160—168°/2 mm., 
and -$-naphthol, b.p. 180—218°/3 mm. Di-ix-ethyl- 
n-butylquinol, b.p. 182—190°/3 mm. y-Phenylhex- 
ane, Cl2, and I  or FeCl3 give Cl3-, b.p. 161—168°/ 
15 mm., C7r , b.p. 157—162°/5 mm., and 67s-deriv- 
atives, b.p. 195—197°/15 mm. R. S. C.

Hydrofluoric acid as condensing agent. II . 
N uclear alkylations in  presence of hydrofluoric 
acid. W . S. Calcott, J . M. T in k e r , and V. W e in - 
jiay r  (J. Amer. Chem. Soc., 1939, 61, 1010—1015; 
cf. A., 1939, II, 254).—Technical anhyd. or, some
times, 46% aq. HF causes condensation, usually at
5—10° or 20°, of (a) isocyclic hydrocarbons, phenols 
or their ethers, nitrophenols or their ethers, carboxylic 
or sulphonic acids, primary, sec., or tert. aminophenols 
or their ethers with (b) olefines or compounds expected 
to react as such (e.g., alcohols, ethers, esters, or 
halides). C<3-components react more readily than 
do C2-compounds. Migration or isomerisation does 
not occur. Ethers are unaffected under the reaction 
conditions and are thus not intermediates; AT-alkvl 
derivatives are also not intermediates. (CH2Ph)20  
reacts normally, but CH2Ph-OH polymerises to 
1 : 2 : 3 : 4 :5  : 6-hexaphenylq/cfohexane. Diisobutyl- 
ene gives only Buy compounds. The dialkylated 
aminophenols are very unstable, losing NH3 at room 
temp., and giving tetra-alkvldiphenylamines when 
heated. Similarly, only one Pr^ could be introduced 
into quinol, further reaction giving 2 : 4 : 6-imso- 
propylphenol, b.p. 125°/7 mm. The following are 
described. a-Chloroicrt.-butyl-, b.p. lll° /9 0  mm., 
and di-x-ckloro-tert.-butyl-benzene, b.p. 140°/4 mm. 
arfi-Diphenylpropane, b.p. 109°/2 mm. 
m.p. 128° (Ci4-derivative, b.p. 170 ,0-1 mm.).
Naphthylstearic acid, an oil, from C10H and oleic
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acid. isoPropyltetrahydronaphthalenes, b.p. 136— 
270°/4-6 mm. Diisopropyl-, b.p. 202—206°/0-2 mm., 
di-x-ethylbutyl-, b.p. 240—256°/3 mm., and penta-x- 
ethylbutyl-anthracene, m.p. 89-2—101°. l-Nitro-x-iso- 
propyl-, b.p. 145—155°/2 mm., and -diisopropyl- 
naphthalene, b.p. 155—168°/? 2 mm. (NH2-com
pound, b.p. 150—158°/0-5 mm.). 2-Nitro-4-isopropyl- 
anisole., b.p. 138-5—139-5°/3 mm. 2-Nitro-4-cyc\o- 
hexyltoluene, b.p. 198—208°/2 mm. Mixed iso- 
propyl-m-, b.p. 102-5°/4 mm., m.p. 43°, benzyl-o-, 
b.p. 160°/5 mm., and dibenzyl-o-cresol, b.p. 235°/ 
5 mm. isoPropylquinol, m.p. 147—148°. Di-a-ethyl- 
n-butyldiphenyl ether, b.p. 200—230°/5 mm. jDz'iso- 
propyl-^-naphthol, b.p. 196°/2 mm. '2-Hydroxy-x-is o - 
propyl-, m.p. ~50, and -jwlyisopropyl-Z-naphthoic 
acid, m.p. 70—75°. Polyisopropylruiphthalene-2-sul- 
phonic acid, m.p. —40°. wi-tsoPropvlbenzoic acid, 
m.p. ~20° (chloride, b.p. 125—i30°/23 mm.).
4-Amino-xx-diisopropylphenol, b.p. 120°/2 mm. (sul
phate, m.p. 206—208°). 4 : 4’-Dihydroxytet rnisop ropy I - 
diphenylamine, b.p. 228°/4 mm. 4-Dimethxjlamino- 
x-isopropylpheiiol, m.p. 99—104°, b.p. 137°/3 mm., 
and -dnsopropylphenol, b.p. 148°/3 mm. Diisopropyl- 
p-anisidine, b.p. 128°/3-6 mm. 4 : 4‘-Dimethoxytelra- 
isopropyldiphenylamine, b.p. 230—234°/3 mm. (hydro
chloride). cydoHexyl-p-anisidine tetrahydroflxioride, 
m.p. 185—195°, and hydrochloride, m.p. 225—230°.
3-Ethoxy-x-isoproprjl-l^-diethylaniline, b.p. 110°/0-15 
mm. 2 - Methoxy - xxx - triisopropijl - a - naphthylamine,
b.p. 169°/0-14 mm. R, S. C.

P rep a ra tio n  of 3 : 6-di- and 3 : 4 :  6-tri-brom o- 
pyrocatechol. J . F r e jk a  and B. Sefran ek  (Coll. 
Czech. Chem. Comm., 1939, 11, 165—170; cf. A., 
1936, 602).—isoPropylidenepyrocatechol (prep, by 
C0Me2 and P20 6 a t 60°) gives the 3 : 6-Br2-derivative, 
m.p. 92°, hydrolysed by conc. H2S04 a t 60° to  3 : 6- 
dibromopyrocatcchol, m.p. 122° (Ac2 derivative, m.p. 
109°), which with Br-CHC13 affords the 3 : 4 :  6 -Br^- 
derivative, m.p. 135—136° (.4c2 derivative, m.p. 115°), 
and was previously (Sloof, A., 1936, S38) considered 
to be the 4 : 5-Br2-compound. R. S. C.

Synthetic oestrogenic com pounds re la ted  to 
stilbene and diphenylethane. I. E. C. Dodds, 
L. Golberg, W. Lawson, and (Sir) R. Robinson 
(Proc. Roy. Soc., 1939, B, 127, 140—166; cf. Kersch- 
baum et al., A., 1939, II, 259).—A more detailed 
account of work previously reviewed (A., 1938, III, 
299, 807, 908). S-Phenyl-y-anisylhexan-y-ol, b.p. 140 
—143o/0-3 mm. (from p-OMe-Cr,H4-CO-CHPhEt and 
MgEtBr), is dehydrated (PBr3-CHCl3) to p-methoxy- 
a^-diethylstilbene, b.p. 140—144°/0-25 mm., demethyl- 
ated by EtOH-KOH at 190°/20 hr. to p-hydroxy-a.$- 
dietkylstilbene, b.p. 135—140°/0-15 mm. Anisil and 
MgEtBr give yt>-dianisylhexanc-yt>-diol, m.p. 193-— 
194° [also obtained with m.p. 192—195° from p- 
OMe-C«H4-COEt and Mg-Hg at 100° (bath)/7 days; 
reduced (red P, conc. HI) to a compound, ClgH220 2,H20 , 
m.p. 64-5—65°], together with a.-anisoyl-«.-anisyl- 
propyl alcohol, m.p. 105—107°, and (probably) a ¡3- 
dianisylbtitane-a^-diol, b.p. 215—220°/0-25 mm. a- 
Ethyldeoxyani.soin, b.p. 192—195°/0-65 mm. (from 
deoxyanisoin and E tI in EtOH-NaOEt), and MgEtBr 
give yS-dianisylhexan-y-ol, m.p. 115—117°, b.p. 194 
—196°/0-8 mm. (p-nitrobenzoate, m.p, 120—122°),

dehydrated (PBr3-CHCl3 a t 0°-room tem p.; KHS0, 
at 195—200°; boiling Ac20-AcCl) to 4 : 4'-dimethoxy- 
aL%-diethylstilbene, forms, m.p. 123—124° (I) and b.p.
175—178°/0-74 mm. (cis) (II) [gradually convert«! 
into (I) by sunlight]. Demethylation of (I) by 
A1C13 or AIBr, was not successful but EtOH-KOH 
at 200—210°/24 hr. yields (trans-)4 : 4'-dihydroxy- 
a^-diethylstilbene \diethylstHbcestrol] (III), m.p. 171° 
(diacetate, m.p. 123—124°; dipropionate, m.p. 104°; 
di-n-, m.p. 88°, and -iso-butyrate, m.p. 86—87°; di-n- 
valerate, m.p. 89°; dipalmitate, m.p. 77—78°; di
benzoate, m.p. 210—211°; di-a-, m.p. 206—207°, and 
-¡3-naphthoate, m.p. 252—253°; bisphetiylacetate, m.p. 
100°); (II) similarly affords (III) and its cis-isomeride 
[<ji-diethylstilbaestrol] (IV), m.p. 140—142° (diacetate, 
m.p. 116—117°; dibenzoate, m.p. 193—i97°). Re
duction [AcOH-HI (d 1-94)] of (I) gives a product, 
C18H220 2, b.p. 189—190°/0-8 mm., which is undoubted
ly a mixture. Reduction (H2, P t0 2, EtOH) of (IV) 
affords an alkali-insol. saturated substance, b.p. 184— 
187°/21 mm., and a saturated compound, C 18H,o02, 
m.p. 181—182°. Reduction (H2, Pd-C, C0Me2) of “(HI) 
yields a yS-di-p-hydroxyphenylhexane (V), m.p. 128° 
(Me2 ether, m.p. 56—57°), whilst (IV) similarly gives 
a yS-p-hydroxyphenylhexane (VI), m.p. 185°, together 
with some (III) (isomeric change) and hence (V); (I) 
and (II) both yield the Me2 ether, m.p. 145—146°, of 
(VI). Similar reduction of (IX) (below) also gives 
(VI). The dibenzoate, m.p. 138—140°, of 4:4' -  
dihydroxy-oi-ethyldeoxybenzoin (VII), b.p. 210—215°/
0-6 mm. (acetate, m.p. 91—92°) (from a-ethyldeoxy- 
anisoin and AcOH-HI), with MgEtBr affords a pro
duct which heated to 150°/—0-3 mm. yields (III). The 
dibenzyl ether, m.p. 78—80°, of (VII) and MgEtBr 
give yS-di-p-be.nzyloxyphenylhexan-y-ol, forms, m.p.
142—144° and 212—214°, converted by PBr3-CHCl 
into crude (III). a^-Dianisylbutan-P-ol, b.p. 178— 
181°/0-6 mm., m.p. 61—62° (from deoxyanisoin and 
MgEtBr), is dehydrated [as for (I)] to 4 : 4 '-dimethoxy-
a.-ethylstilbene, b.p. 165—166°/0-75 mm., m.p. 85°, 
demethylated (EtOH-KOH) to 4 : 4'-dihydroxy-a- 
ethylstilbene, b.p. 208—211°/0-3 mm., m.p. 128—129° 
(dibenzoate, m.p. 100—102°). $$-Dianisylbutan-p-ol, 
m.p. 87—89° [from a.-methyldeoxyanisoin (VIII), b.p.
176—177°/0-l 111m., m.p. 53—57°, and MgMel], 
similarly gives 4 : 4'-dimethoxy-, m.p. 127—129°, and 
thence 4 : 4'-dihydroxy-’xfi-diniethylslilbene [dimethyl- 
stilbcestrol], m.p. 194—196° (accompanied by some of 
its Jtfej ether, m.p. 115— 116°). 4 : 4 '-Dimethoxy-a-
methyl-^-ethylstilbene, b.p. 159—161°/0-14 mm. [from 
(VIII) and MgEtl], is demethylated (EtOH-KOH at 
200—210°) to the 4 : 4'-(0j6T)2-derivative [methyl- 
ethylstilbcestrol], m.p. 179—180° (dibenzoate, m.p. 217 
—219°). a-n-Propyldeoxyanisoin,b.p. 195—196°/0-14 
mm., and MgEtBr give yS-dianisylheptan-y-ol, b.p. 
176—177°/0-3 mm., whence 4 : 4'-dimethoxy-, b.p. 
192—19570-4 mm, (also obtained directly from 
ethyldeoxyanisoin and excess of MgPr“Br), and 4 : 4'- 
dihydroxy-ix-ethyl-$-n-propylstilbene, b.p. 198—200°/
0-14 mm. (dibenzoate, m.p. 208—211°). 4 : 4 '-Di
methoxy - and 4 : 4'-dihydroxy-afi-di-n-propylstilbene 
have b.p. 178—181°/0-8 mm. and 198—20170-09 mm., 
respectively, a-isoPropyldeoxyanisoin, b.p. 210—214°/
0-8 mm., with MgPr^Br affords y8-dianisyl-$e- 
dimethylhexan-y-ol, b.p. 205—207°/0-27 mm., dehydr-
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ated (KHS04) to 4 : 4 '-dimethoxy-, b.p. 181—182°/
0-25 mm. (accompanied by a little 4 : 4'-dimethoxy- 
stilbene, m.p. 214°), whence 4 : 4 '-dihydroxy-a(3-rf?‘iso- 
propylstilbene, b.p. 202—204°/0-25 mm. (dibenzoate, 
m.p. 155°). 4 : ¿'-Dimethoxy-, b.p. 1S6—188°/0-16 
min. (from a-n-bulyldeoxyanisoin, b.p. 205—20670-6 
mm., and MgBu“Br), and 4 : 4'-dihydroxy-i$-di-n- 
butylstilbene, b.p. 191—196°/0-2 mm. (dibenzoate, m.p.
192—193°), are prepared. Ethyldeoxyanisoin, Mg, 
and a little Mel in Et.,0 followed by CH.,!CH-CH2Br 
(dropwise in E t20) give 4 :4 '-dimethoxy-x-ethyl-$- 
allyhtilbene, b.p. 197—198°/0-8 mm., which is de- 
methylated and probably isomerised by EtOH-KOH 
to 4 : 4’-dihydroxy-a-ethyl-^-propenylstilbene, b.p. 208 
—21170-17 mm. (dibenzoate, m.p. I l l —113°). a- 
Allyldeoxyanisoin, b.p. 196—19S°/0-13 mm., Jig, I, 
and Mel (little) in E t20  followed by CH2XJH-CH2Br 
afford 8z-diani$yl-Aa,1-octadien-z-ol, b.p. 198—203°/
0-23 mm., dehydrated (KHS04) to 4 : 4 '-dimeihoxy-a.$- 
diallylstilbene, b.p. 186—188°/0-09 mm., converted by 
EtOH-KOH into 4 : 4,-dihydmxy-'xfi-dipropenylstil- 
bene, b.p. 220—22670-4 mm. (dibenzoate, m.p. i04°). 
Me dianisyladipate-a (A., 1933, 828) and MgMel give 
§z-dianisyl-$Trdimethyloctane-<i‘j-t]-diol-a,, m.p. 125—126°, 
dehydrated (KHS04) to U-dianisyl-^-ri-diniethyl-AK- 
octadiene, b.p. 202—20370-14 mm., which is reduced 
(H2, P t0 2, EtOH) to the -octane, b.p. 210—22070-3 
mm., and demethylated to St-di-p-hydroxyphenyl-^-t)- 
dimethyl-A^-octadiene, b.p. 215—22070-01 mm. (di
benzoate, m.p. 71—72°). a-Phenyl-aP-dianisylethyl 
alcohol, m.p. I l l —112° (from deoxyanisoin and 
MgPhBr), is dehydrated (Ac20-AcCl) to 4 : 4'-di
methoxy-a.-phenylstilbene, forms, m.p. 105—106° and 
92—93°, whence (EtOH-KOH at 200°) the 4 : 4'- 
(OZ/)2.dcrivative, m.p. 99—100°. yS-Di-p-hydroxy- 
phenylhexane-yS-diol, m.p. 204—206° (diacetate, m.p. 
199—200°) (from p-OH<C0H4*COEt and Al-Hg in 
moist E t20), with boiling Ac20-AcCl gives the di- 
acetate, m.p. 119—120°, of yS-di-p-hydroxyphenyl-A0i- 
hexadiene (IX), m.p. 227—228° (dipropionate, m.p. 
96°). St-Di-p-hydroxyphenyloctane-Ss-diol, m.p. 186— 
187° (diacetate, m.p. 198—199°) (from 
j3-OH"C6H4-COPr), similarly affords the diacetate, m.p. 
129—130°, of Ss-di-p-hydroxyphenyl-Ayt-octadiene, m.p. 
127—128°. fry-Di-p-hydroxyphmyl-Aay-butadiene, m.p.
164— 165° (diacetate, m.p. 118—119°), is similarly 
obtained from (?)-OH-CfiH4/CMe-OH)2. aS-Diphenyl- 
fry-di-p-hydroxyphenylbutane-Py-diol, m.p. 197—198° 
(diacetate, m.p. 208—209°) (from ¡p-OH'CftH^CO-CHoPh 
and Al-Hg in moist E t20), similarly yields aS-diphenyl- 
fiy-di-p-hydroxyphenyl-AaY-butadiene, m.p. 231—232° 
(diacetate, m.p. 202°). a-Phenyl-fifi-di-p-hydroxy- 
phenylethylene, m.p. 178°, is obtained from the (0Me)2- 
derivative and EtOH-KOH at 190°/18 hr.

?tt-OMe-C6H4-COMe (modified prep.; cf. A., 1937, 
II, 356) and p-OMe-C6H,-CHO in aq. EtOH-NaOH 
at 0° give m-anisyl p-methoxystyryl ketone [4 : 3'- 
dimethoxychalkone], m.p. 52°, which with NaCN in 
boiling MeOH (aq. AcOH being added so that the 
reaction mixture remains slightly alkaline) affords 
y-keto-a.-cyano-'x-p-anisyl-y-m-anisylpropaTie, m.p. 96 
—97°, hydrolysed (AcOH-conc. H ,S04) to 3-m- 
anpsoyl-ct-p-anisylpropionamide, m.p. 136—137°, and 
thence (aq. EtOH-NaOH) to the acid, m.p. 161—162°, 
which is reduced (Clemmensen) to y-m-an.isyl-y.-p-

anisylbutyric acid, m.p. 98—99°. This with boiling 
POClg yields l-keto-Q-melhoxy-2-anisyl-l : 2 : 3 : 4- 
tetrahydronaphthalene, m.p. 126—127°, converted by 
MgEtBr into d-methoxy-2-anisyl-l-ethyl-3 : 4-dihydro- 
naphthalene, m.p. 94—95°, which is demethylated and 
reduced by EtOH-KOH at 165°/36 hr. to G-hydr- 
oxy-2-p-hydroxyphenyl-\-ethyl-l : 2 : 3 : 4-tetrahydro- 
naphthalene, m.p. 256° (sinters at 225°) (dibenzoate, 
m.p. 213—215°). 5 : \4-Dihydroxy-\ : 2 :9 :10 :11 :18- 
hexahydrochrysene-a, m.p. 263—264°, is obtained 
from the (OMe)2-derivative (A., 1933, 828) and AcOH- 
HI (d 1-9). ‘ . II. B.

Synthesis of derivatives of s-diphenylethane 
re la ted  to  m ate ria ls  occurring na tu ra lly . II. 
3'-M ethoxy-5-m ethyl-3 : 4-dihydrodibenzyl, a 
com pound re la ted  to  cestrone in  s tru c tu re . S.
N atelson and S. P. Gottfried  (J. Amer. Chem. Soc., 
1939, 61, 1001—1002; cf. A., 1936, 1248).—Con
version of ??i-C6H4Br'N 02 into the amine and thence 
(diazo-reactionj into rn-C6H4Br-0H (>80%  yield) 
and its Me ether, b.p. 105/16 mm., is described, m- 
OMe-C6H4-MgBr with (CH2)20  gives fi-m-anisylethyl 
alcohol, b.p. 148°/13 mm., converted by S0C12 into 
the chloride, b.p. 122°/18 111111.; the Grignard reagent 
thereof condenses with 3-methyl-A2-cyciohexcnone 
(prep, from CH2Ac-C02Et, 40% aq. CH20, and a 
little piperidine in EtOH), yielding 3'-methoxy-i)- 
methyl-3 : 4-dihydrodibenzyl, b.p. 184°/10 mm., which 
is rapidly polymerised by 80% H2S04. R. S. C.

C atalytic hydrogenation of vanillin . Vanillyl- 
creosol. A. S. P fau  (Helv. Chim. Acta, 1939, 22, 
550—554).—Hydrogenation (Pd-C in AcOH) at atm. 
pressure and room temp, of vanillin yields creosol and 
4 : 5 '-dihydroxy-3 : 4 '-dimethoxy - 2' - methyldiphenyl- 
methane, m.p. 108-5—109°. The ilie2 ether, m.p.
75—76°, is oxidised by Cr03 in warm AcOH or by 
Se02 a t 200—210° to 3 :4 :4 ': 5'-tetramethoxy-2'-methyl- 
bcnzophenone (1), m.p. 124—124-5°, converted by 
NaNH3 in boiling C6H B into veratric acid, veratrolo
(II), and homoveratrole. The synthesis of (I) from
6-methylveratric acid and (II) is described. H. W.

O xidation of derivatives of vanillin  w ith  
peracetic acid. J . Boeseken and J . Greup (Rec. 
trav. chim., 1939, 58, 528—537; cf. A., 1936, 1510).— 
3 : 4-Dimethoxy-, 3-methoxy-4-ethoxy-, 4-mcthoxv-
3-cthoxy-, 3 : 4-diethoxy-, 3-methoxy-4-butoxy-, 3- 
ethoxy-4-butoxy-, or 4-benzyloxy-3-methoxv- (poor 
yield of phenol) -benzaldehyde, with Ac02H (prep, 
described) +  0-5% p-C6H4Me*S03H in AcOH, give 
the corresponding dialkoxyphenols (as acetates). 
3 : 4-Dimet.hoxy-, new m.p. 81-5°, 3-methoxy-4- 
ethoxy-, new m.p. 46—48°, 4-methoxy-3-ethoxy-, 
new m.p. 77—78°, and 3 : 4-diethoxy-phenol, m.p. 
65-5—66-5°, and 3-methoxy-, m.p. 24—25°, and 3- 
eihoxy-4-butoxyphenol, m.p. 58°, are described. Acetyl- 
or 2 : 4-dinitrophenyl-vanillin, however, similarly 
afford respectively acetylvanillic acid or a mixture (or 
1 : 1 compound), m.p. 212—215°, of vanillic acid and 
its 2 : 4-dinitrophenyl ether. A. T. P.

R eactions of am inophenols w ith  copper and 
iron . V. A. N azarenko  (J. Appl. Chem. Russ., 
1939, 12, 151—154).—p-Aminophenol and its de
rivatives give intense colorations with CuTI or Fem
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salts. The reactions are made more sensitive by 
addition of halides, in the order Cl' >  Br' >  CNS' >  I', 
and consist initially in oxidation of aininophenol, 
followed by formation of coloured complexes of the 
oxidation products with Ee or Cu. The most sensitive 
reagent for detection of Cu is 2 : 4-diaminophenol in 
presence of ELBr (1 p.p.m. of Cu). R. T.

A m inohydroxydiarylm ethanes.—See B., 1939, 
580.

M igration  of este r g roups in  the hydroxylated  
phenyl-£i-naphthylamine series. W . D il t h e y  and
H. P assing (J. pr. Chem., 1939, [ii], 153, 26—34).—
l-Anilino-j3-naphthol (I), m.p. 158—159° (lit. 153— 
154°, 155—156°), with BzCl and K 2C03 in hot COMe, 
gives the ~N-Bz derivative (II)," m.p. 202—2033 
[hydrolysed to (I) by Na-Hg], but with BzCl and 
KOH in aq. COMe2 gives the O-benzoate (III), m.p. 
161—162°, resolidifying with m.p. 202—203°. When 
heated at 205—210° or warmed with alcoholic alkali,
(III) is converted into (II). With BzCl in hot 
C5H 5N (I) gives the ON-j3z2 derivative, m.p. 166— 
167°, hydrolvsed by alkali to~(II). 
P-C10H/NH-CBH4-OH-p (IV) and BzCl in hot C6H BN 
give the ON-ife, derivative, m.p. 145—146°, hydro
lysed by KOH-MeOH to the T$-Bz derivative, m.p.
182—183°. With BzCl and K^GOj in hot C0Me2 or 
with BzC1-K0H-H,0-N2, (IV) gives the O-benzoate, 
m.p. 165—166°, hydrolysed to (IV) by KOH-MeOH. 
Acétylation of (IV) gives only the N-^lc derivative, 
m.p. 231—232°. R. S. C.

Syntheses in  the  phenanthrene series. X.
8-M ethoxy-l-m ethylphenanthrene. J .  L ockett 
and W. F. Short (J.C.S., 1939,787—790 ; cf. A., 1938, 
I I ,  134).—2 : 6-DimethylcycZohexanone and Mg |3-o- 
anisylethyl chloride give 1 -fi-o-anisyhthyl-2 : 6-di- 
methylcjc\ohexan-l-ol, b.p. 185°/3-5 mm., dehydrated 
by KHS04 to the -A1-cyclohexene, b.p. 165—168°/7 
mm., -which Arith A1C13, then S, affords 8-methoxy-l- 
methylphenanthrene, m.p. 117-5— 118° (picrate, m.p.
151—152°), identical with that obtained by Ivon et al. 
(A., 1939, I I ,  326) ; the compound, m.p. 96—97°, stated 
to lie this (loc. cit.) is wrongly named (cf. A., 1938, II , 
273). 5 : l-NH^CjoHg-OH and Ac20  (5 mois.) a t room 
temp, give 5-acetamido-l-naphthcl, m.p. 176— 177° ; its 
Me ether, m.p. 189—190°, and conc. HCl-EtOH 
give 5-methoxy-l-naphthylamine, m.p. 80—81°. The 
Grignard solution from 1 -iodo-5-methoxynaphthalenc 
(by diazo-reaction), m.p. 79—80°, and (CH,-C0)20  
(method : loc. cit.) give p-5-methoxy-l-naphthoyl- 
propionic acid (I). Coumarin, Na, and C5H n -OH 
or EtOH give y-o-hydroxyphenylpropyl alcohol, 
b.p. 176—178°/12 mm., methylated to y-o-anisyl- 
propyl alcohol (II), b.p. 145—146°/10 mm. (3 :5- 
dinitrobenzoate, m.p. 113—114°). Méthylation of 
coumarin (method : Reimer et al., A., 1928  ̂288) gives 
Me O-methylcoumarinate, b.p. 150—163°/10 mm., and
o-mothoxyciimamic acid; catalytic reduction then 
gives Me p-o-anisylpropionate (III), b.p. 146—147°/10 
mm., and ¡3-o-anisylpropionic acid, m.p. 85-5—S6°, 
respectively. ( I ll)  or the corresponding E t ester, 
with Na-EtOH, gives (II), which with SOClj and 
NPhMe, or C3H 5N affords the chloride, b.p. 120—

130°/10 mm., and thence (KCN-EtOH-Nal-CuSO*) 
the nitrile, b.p. 135—145°/12 mm., hydrolysed by 
KOH-MeOH to y-o-anisylbutyric acid, m.p. 39—. 
39-5° (IV), and a little y-o-anisylpropyl Me ether, 
b.p. 120—122°/10 mm. (IV) and P20 6-C6H6, or 
best with P0C13 in boiling C2H 2C14, give l-keto-h- 
methoxy-1 : 2 : 3 : 4-tetrahydronaphthalene, m.p. 89— 
89-5° (semicarbazone, m.p. 249—250°). The Refor- 
matsky reaction, followed by P 20 6, then gives Et 
5 - methoxy - 3 : 4 -  dihydro -1 - naphthylacetate, b.p.
160—175°/0-6 mm., reduced by Na-EtOH to ¡3-5- 
methoxy-1 : 2 : 3 : 4-tetrahydro-l-naphthylethyl al
cohol (V) (3 : 5-dinitrobenzoate, m.p. 107—108°) and a 
little 5-methoxy-l : 2 : 3 : 4-tetrahydronaphthylacetic 
acid, m.p. 146—147°. (V) and PBr3-NPhMe?-CHCl3 
at <  5°, then room temp., afford the bromide (de
comp. on distillation), converted by CHK(C02Et)2 
in PhMe into the malonic ester, hydrolysed to [1-5- 
methoxy-1 - . 2: 3:  4-tetrahydro - 1 - naphthylethylmalo- 
nic acid, m.p. 124— 126°, decarboxylated a t 190—210° 
to y-5-methoxy-l: 2 : 3 :  4-telrahydro-1 -naphthylbutyric 
acid, m.p. 67—68°. The latter and S (2 atoms) at 
190—210° give y-5-methoxy-l-naphthylbutyric acid 
(VI), m.p. 143°, also obtained by Clemmensen 
reduction of (I). (VI) is dehydrated (P2O5-C0H6 or 
SnClj) to 7-keto-i-melhoxy-7 : %-dihydrohomophe.nalene,, 
m.p. 88—89° (semicarbazone, new m.p. 227—228°) 
[previously described (A., 1938, II , 134) as l-keto-8- 
methoxy -1 : 2 : 3 : 4 - tetrahydrophenanthrene; the 
latter compound, m.p. 137°, is correctly described by 
Kon et al., A., 1936, 465], which with MgMel, then 
dehydrogenation with S, gives a little of a compound, 
m.p. 105—106° (picrate, m.p. ~  157°), which is not a 
methoxymethylphenanthrene. The compound de
scribed as 8-methoxy-l-methyl-3 : 4-dihydrophenan- 
threno (loc. cit.) is 4-meihoxy-7-methylhomophenalene.

A. T. P.
M obility  of g ro u p s in  3-chloro-4-nitro- and  5- 

chloro-2-nitro-diphenylsulphones. JVD. L oudon  
(J.C.S., 1939, 902—906; cf. A., 1938, II , 477).—The 
mobility of groups in the sulphones is largely but not 
completely controlled by the activating influence of 
the NOo-substituent. 1 : 3 : 4-C6H3Cl(N02)2 and 
PhSH-NaOH-aq.EtOH give Ph2S2, and 4- and 5- 
chloro-2-nitrodiphenyl sulphide, m.p. 127° [sulplwne (I), 
m.p. 1S6—187°]; use of high temp, or excess of PhSH, 
or the latter and (I) in dioxan-EtOH, give 2 :4- 
diphenylthiolnitrobenzene (II), m.p. 120° [H20 2-A c0H  
give the disulphcme (III), m.p. 160°]. (I) and piperid
ine or NaOMe in MeOH-dioxan afford 2-nitro-o- 
piperidinodiphenylsulphone, m.p. 192°, or (some) 
1 : 5 :  2-OMe-C6H3ChNO,, respectively. (I) and N H ,- 
MeOH at 160s afford 2 : 5 :  l-XO,-C0H3Cl-iSiH2 and 
2 : 4-diphenyLmlplionylaniline, m.p. 203°, also obtained 
from (III) and NH3-EtO H  or SnCl2-HCl-AcOH. 
Similarly prepared are : 5-chloro-2-nitro-4:'-methyldi- 
phe?iyl sulphide, m.p. 127° (sulphone, m.p. 189°); 
2 : 4-di--p-tolylthiolnitrobenze)ie, m.p. 105° (disulphone, 
m.p. 158°), and 2-nitro-5-piperidino-‘i'-methyUiphenyl 
sulphone, m.p. 178°. 3-Aminodiphenylsulphone and 
y-CgH1Me-S02Cl-C5H 5N  give 3-p-tolxienesulphonamido- 
diphenylsulphonc, m.p. 152°, nitrated by boiling 
H N 03 (d l-4)-AcOH to 4-nitro-Z- (IV), m.p. 220°, 2- 
nitro-5-, m.p. 152° [2-nitro-5-aminodiphenylsulphone, 
m.p. 235—236°, is converted (Sandmeyer) into (I)],
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and 2 : 4-dinitro-5--p-toluenesulpJio7iamidodiphenylsul- 
phone, m.p. 173° [also by further nitration of (N02)i- 
compounds ; corresponding 5-A7//,-derivative, m.p. 
241°]. (IV) is hydrolysed by 80%”H2S04 a t 110° to
i-nitro-3-aminodiphenylsuIphone (V), m.p. 185°, which 
(or its 3-nitro-4-amino-isomerido) with SnCl2-HCl- 
EtOH gives 3 : 4-diaminodiphenylsulphone, m.p. 126° 
(whence 6-phenylsulphonyl-2 : ‘¿-diphenylquinoxaline, 
m.p. 196°). 3-AcetamidodiphenylsulpJione, m.p. 143°, 
and HN03 (d 1-5) a t 0° give the 4-, m.p. 154°, and 2- 
Ar02-derivativo, m.p. 187°, hydrolysed by H2SO., a t 
110° to (V) and 2-mtrb-3-aminodiphenylsulphone, m.p. 
171°, respectively. 3-Chbro-4-ni trod ipKenylsvlphone
(VI), m.p. 133° (by Sandmeyer reaction), and piperi
dine or NaOMe in MeOH-dioxan give 4-nitro-3- 
piperidino-, m.p. 116°, &nd3-cMoro-4-methoxy-diphenyl- 
sulphone, m.p. 111° (-f- some nitromethoxy-compound), 
respectively. (VI) and SnCl2-AcOH-HCl or NH3-  
JleOH at 180° give 3-cldoro-4-aminodiphenylsulphone, 
m.p. 197°, with (V) also in the latter reaction. (VI) 
and PhSH-NaOH-aq. EtOH give 4-nitro-3-phenyl- 
thioldiphenylsulphone (VII), m.p. 166— 167° [con
vertible into (II) or (III)]. Piperidine and (III) at 
100°, or NaOMe in boiling MeOH-dioxan, afford solely
l-piperidino-2 : 4-diphenylsulphonylbenzene, m.p. 156°, 
or 2 : 4-diphenylsulphonylanisole, m.p. 176°, respec
tively. ( I ll)  and PhSH-NaOH-aq. EtOH give (VII) 
and 2 :4-diphenylsulphonyldiphenyl sulpihide, m.p. 221°, 
oxidised to 1 : 2 : 4-triphenylsulphonylbenzene, m.p. 
198°. Similarly prepared are : l-piperidino-2 : 4-di- 
p-tolylsulphonylbenzene, m.p. 163° ; 2 : 4-di--p-tolryl-
sulphonyl-4'-melhyldiphenyl sulphide, m.p. 220° ; 
1 : 2 : 4-tri-ip-tolyüulphonylhenzene (IX), m.p. 185°; 
and 4-nitro-3-p-tolylthiol-4'-methyldiphenyhv.lphone, 
m.p. 124°. 1 : 3 : 4-C6H3Cl(N02)2 and p-
CGH4Me*S02Na, refluxed with dioxan-(CH,,OH)2, 
give (IX) and 5-chloro-2-nitro-4'-methyldiphenylsul- 
phone. A. T. P.

Syntheses w ith  o- and p-hydroxydiphenyls. 
III. 2-H ydroxydiphenyl-5-sulphonic acid and 
its  derivatives. N. N. Voroshcov, jun., and A. T. 
Troschtschenko (J. Gen. Chem. Russ., 1939, 9, 
59—64).—o-C6H4Ph*OH and H2S04 a t room temp, 
or a t 100° yield 2-hydroxydiphenyl-5-sulphonic acid (I) 
(Ca salt, + 4 H 20). This heated for 5 hr. a t 150° with 
Ac20 , and the product treated with PC15 (4 hr. at 
100°), yields 2-aceloxydiphenyl-5-sulphonyl chloride, 
m.p. 76-—77°, which affords 2-hydroxy-, m.p. 146— 
147°, or 2-acetoxy-diphenyl-5-sulphonanilide (II), m.p. 
141—142°, respectively with excess and the theoretical 
amount of NH2Ph. (II) and Ac20  (100 min. a t 100°) 
yield 2-acetoxydiphenyl-5-sulphonacetanilide, m.p. 
138—139°. (I) and H N 03-H 2S04 give 3-nitro-2- 
hydroxydiphenyl-5-sulphonic acid (III) (Na, K , and 
Ca salts), converted by hot dil. H N 03 into 3 : 5- 
dinitro-2-hydroxydiphenyl, and by HC1 into 3-nitro-
2-hvdroxydiphenyl. 5-Bromo-, m.p. 113—115°, and 
5-chloro-3-nitro-2-hydroxydiphenyl, m.p. 129—131°, 
are obtained by the action of Br and Cl2 on (III) (at 
room temp.), or by nitration and halogénation of o- 
CgHjPh’OH. (I ll)  is reduced (Sn in HC1) to 3- 
amino-2-hydroxydiphenyl-5-sulphonic acid, from which 
a red-violet azo-dye is obtained by diazotisation and 
coupling with a-C10H 7’OH. * R. T.

In tern a l and ex ternal field action of su b 
stituen ts on m ethy l donors and  acceptors.—See 
A., 1939,1, 376.

R eaction of styrene oxide w ith  m agnesium  
m ethy l iodide. C. Goltjmbic and D. L. Cottle 
(J. Amer. Chem. Soc., 1939, 61, 996—1000).—MgMel 
reacts with styrene oxide (I) and CHPhI-CH2-OH at 
room temp., but with CH2I-CHPh-OH only when 
heated; CH2Ph • CIIMe • OH (phenylcarbamate, new 
m.p. 86'5—87°) is produced in all cases, and the 
alcohols sometimes give some CEyPh’CH^OH. With 
MgMe2, (I) gives CHPhMe*CH2'OH, and ap-epoxy- 
propane gives sec.-BuOH. H I converts (I) in E taO or 
H20  into CHPhPCHj-OH. HgO-I converts 
CHPh!CH2 in wet E t20  into CH.J-CHPh-OH, m.p. 
34°. R. S. C.

C hloroalkylation of p-propylanisole. Syn
thesis of som e derivatives. R. Q u e le t and J. 
D tcasse (Compt. rend., 1939, 208, 1317—1319; cf. 
A., 1934, 290).—Saturation of p-CGH4Pr-OMe, CH20, 
and ZnClj with dry HC1 a t 40° affords 2-mcthoxy- 
5-propylbenzyl chloride (75%) (I), b.p. 140—145°/17 
mm. (some decomp.), and a little 2 : 2 '-dimethoxy- 
5 : 5 ' -dipropyldiphenyhnethane, m.p. 51°. (I) with
(CH2)8N4 gives 2-methoxy-5-propylbenzaldehyde (II), 
b.p. 151/16 mm. (semicarbazone, m.p. 239°), oxidised 
(KMn04) to 4-inethoxyisophthalic acid, m.p. 275°. (I)
with NaOAc affords (after hydrolysis) 2-methoxy-5- 
propyVbenzyl alcohol, b.p. 163°/16 mm. (Me, b.p. 
141°/16 mm., and Et ether, b.p. 147°/17 m m .; phcnyl- 
carbamate, m.p. 53°), which when heated with a trace 
of HC1 gives di-(2-melhoxy-5-propylbenzyl) ether, b.p. 
240—245°/16 mm., m.p. 62°, decomposed by heat into
(II) and 2 : 4 :  l-C6H3MePr-OMo (cf. A., 1936, 1504). 
jD-C5H4Pr-OMe with (MeCHO)3, dil. H3P 0 4, and dry 
HC1 (A., 1936, 719) affords 2-a-chloroethyl-4-propyl- 
anisole (undistillable), which with C5H5N a t 115° gives
2-methoxy-5-propylslyrene, b.p. 124—125°/16 mm., 
converted by 0 3 into (II). J. L. D.

Action of m ixed n itric  and su lphuric  acids on
5-brom o-3 : 6 -d in itro -l : 2 : 4 -trim ethy lbenzene.
I. J. Ren'kes (Rec. trav. ehim., 1939, 58, 538—543; 
cf. A., 1939, II , 111, 159).—The “ nitrate,” new m.p.
152—153°, of Huender (loc. cit.) is a mixture of 4- 
bromo-3 : Q-dinitro-2 : 5- (I), m.p. 155-5—156°, and
5-bromo-3 : Q-dinitro-2 : 4-dimethylbenzyl nitrate (II), 
m.p. 154°. 2 : 5 : 4 :  l-CsH2Me2BrCH2Cl (111) and 
(CH2)6N4 in 60% EtOH give 2 : 5 : 4 : 1- 
C6H2Me2Br*CHO, m.p. 60—61° [semicarbazone, m.p. 
243° (decomp.)]; (HI) and Pb(N03)2 give 4-bromo-
2 : 5-dirnethylbenzyl alcohol, m.p. 963. ( I ll) , HN03 
(d 1-5), and 10% oleum a t 65° afford 4-bromo-3 : 6- 
dinitro-2 : 5-dimethylbenzyl chloride, m.p. 139°; the 
iodide, m.p. 166°, and AgN03 in dioxan give (I). 
2 : 4 : 5 :  l-CgEyVh^Br-CH^Cl similarly gives o-bromo-
3 : &-dinitro-2 : 4-dimethylbenzyl iodide, m.p. 153° (via 
the chloride, m.p. 128°), and thence (II) (cf. Smith 
et a l, A., 1937, II , 338). A. T. P.

Synthesis of g row th-inh ib ito ry  polycyclic com 
pounds. I. G. M. B adger  and J . W. Cook (J.C.S., 
1939, 802—806).—Attempts are made to  prepare 
compounds which can be used to control growth of 
tumours. o-1-Naphthoylbenzoic acid and BzCl-
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H2SO, at 130° for 1 hr. give 1 : 2-benzanthraquinone, 
reduced by SnCl2-HCl-AcOH to the anthranol and 
thence by Zn-NaOH to 1 : 2-benzanthracene. The 
latter and dry HC1, (CH20)x, and AcOH a t 60°, or 
(CH2C1)20-Ac0H at 80°, afford lQ-chloromethyl-1 : 2- 
betizajithracene (I), m.p. 186-5—187°, and (by former 
method) some 10 : 10'-cfi-(l : 2-benzanthranyl)methane, 
m.p. >300°; (I) is hydrogenated (Pd-black-COMe2) 
to 10-methyl-l : 2-benzanthracene. (I) and KOAc- 
AcOH afford, through the acetate of (H), m.p. 148-5—
149-5° (ef. Fieser et al., A., 1938, II, 406) (hydrolysed 
by NaOII-EtOH), 10-hydroxymethyl-1 : 2-benzanthra
cene (II), m.p. 170—172° t(CH2-C0)20-C 5H 5N at 
100° gives the H succinate, m.p. 185-5—186°]. (I) 
and KCN-EtOH give 10-ethoxymethyl-l : 2,-benzan- 
thracene, m.p. 90—90-5°; no nitrile is formed. (I) 
and C5H5N at room temp, afford the pyridinium 
chloride, m.p. 205—208° (decomp.) (corresponding 
picrate, m.p. 199—201°), and (I) and piperidine at 
100° (bath) give N -(l : 2-benzanthranyl-\()-methyl)- 
piperidine hydrochloride, m.p. 251—253° (decomp,) 
(free base, m.p. 106—107°). (I) and 
CHNa(C02Et)2-C6H 6 a t room temp, overnight, then 
boiling for 6 hr., give Et (1 : 2-benzanthmnyl-lO- 
methyl)malonate, m.p. 120—120-5°, and a by-product, 
m.p. 224—225°. The corresponding malonic acid, 
m.p. ~200° {Na salt), is decarboxylated at 210— 
220° to p-(l : 2-benz-lO-anthrariyl)propionic acid, m.p. 
210—211°. Chloromethyl derivatives arc not ob
tained from 9- or 10-methyl-l : 2-benzanthracene, 
3 : 4-benzpvrene, or 20-methylcholanthrene. An
thracene, dry HC1, and (CH20)x in AcOH a t 60° 
give 9 : \0-di(chloromethyl)anthracene (III), decomp. 
204—205°. 9 : 10-Dimethoxy-9 : 10-dimethyl-9 : 10- 
dihydroanthraeene and Na in C0H 6-Et.2O give 9 : 10- 
dimothylanthracene, which with Pb(OAc)4-AcOH 
a t 100° (bath) for 15 min. affords 9 : I0-di(acetoxy- 
rnethyl)anthraccne, m.p. 224-—225°, also obtained from
(III) and KOAe-AeOH. Thus high reactivity of Me 
groups is not sp. for the carcinogenic hydrocarbon. 
9 : 10-DimethyI-l : 2-benzanthracene (IV) and B r- 
CS2 at —10° give 9 : 10-di{broniomethyl)benzanthracene, 
m.p. 208—209°, converted by KOAc-AcOH into 
the di(aceioxymethyl) derivative, m.p. 167—168°, also 
obtained from (IV) and Pb(OAc)4-AcOH. Hydroly
sis (KOH-EtOH) yields 9 : iO-di(hydroxymethyi)- 
1 : 2-benzanthracene, m.p. 222—223° ( / /2 disuccinate, 
m.p. 199-5—200-5°). A. T. P.

R eactions in  sun ligh t. E. Oliveri-Manp ala,
A. G tacalone, and E. D eleo  (Gazzetta, 1939, 69, 
104—110; cf. A., 1938, II , 361).—Acenaphthene and 
Bz2 in sunlight give, in addition to the product 
C26H20O2 (I), m.p. 234° {foe. cit.), the 2 : 1 mol. com
pound, m.p. 137°, of Bz, and benzoin. With Ac20,
(I) gives a Ac2 derivative, m.p. 195—196°, and a 
substance, m.p. 187—188°; (I) is therefore regarded as 
1 : 2-dihydroxy-1 : 2-diphenyl-Z : 4-1' : 8 '-naphthylene- 
cyc\obutane. Acenaphthenone, with or without 
CH2Ph2, and acenaphthenequinone with C2H4Ph, are 
unaltered in sunlight. CHPh, and COPh, in CRH R 
give CPh3-OH. E  W .W

R eduction of a3-diketones. R. B. T hompson  
(J. Amer. Chem. Soe., 1939, 61, 1281—1283).— 
1 : 4-Reduction is shown to be the first step for aS-

diketones. Dimesityl diketone (I) absorbs only 1 H2 
when hydrogenated (P t02) in abs. MeOH, and forms 
an unusually stable enediol, a$-dihydroxy-a.$-di- 
mesitylethylene, m.p. 149—151°; this product is 
isolated in 70% yield by working in N2, but in air 
re-forms (I). I t  decolorises 2 : 6-dichloroindophenol, 
gives a dibenzoatc (II), m.p. 235° [with KOH-EtOH 
gives (I) by hydrolysis and oxidation], and is fairly 
stable in MeOH containing piperidine, slowly giving 
the benzoin. Addition of (I) to MgEtBr and then of 
BzCl give (cf. Fuson et al., A., 1939, II, 260) a di
benzoate, m.p. 188—189°, which is stereoisomeric 
with (II). Hydrogenation (P t02) of diketones nor
mally shows no signs of 1 : 4-addition, but hydrogen
ation (H2, P t0 2, little HC1, and ZnCl2) in Ac20  gives a 
P-diacetate, m.p. 107-—108° (lit. 110°), from benzil, 
and CHPh2-CO-COPh gives a$-diacetoxy-o.-phenyl-$- 
benzhydrylethylene, m.p. 132-5—133-5°, hydrolysed to 
CHPh,,-CO-CHPh-OH (acetate, m.p. 67—68°).

R. S. C.
E ther-like  com pounds. V. P rep a ra tio n  of 

e th ers of tripheny lcarb ino l. E. J . Salmi and E. 
R enkonen (Ber., 1939, 72, [B], 1107—1108).— 
Calc, amounts of CPh3-OH and the requisite OH- 
compound are subjected to azeotropic distillation in 
C6Hfi containing a little p-C6H4Me-S03H as catalyst. 
When reaction is finished the acid is neutralised by 
solid K„C03. The method has been applied with 
cetyl alcohol, CH2Ph-OH, OH-[CH2]2-OMe, 
0H*[CH2]2-0-CH2Ph, OH-CH2*CO2Pr0,7-menthol, and 
technical bomeol. Triphenylmethyl [5-benzyloxyethyl 
ether, m.p. 73—74°, and Pr$ triphenylmethoxyacetate, 
m.p. 99-5—100-5°, are new. H. W.

Sensitive te s t fo r e rgoste ro l and  d ifferentiation 
of ergoste ro l and  erg o ste ry l es te rs . A. F.
von Christlast and V. Anger  (Ber., 1939, 72, [J3], 
1124—1125).—The sample is dissolved in a few drops 
of CHC13 and the solution is treated with 90% 
CC13-C02H (1 c.c.) and one drop of 0-5% Pb(OAc)4 
solution; in the presence of ergosterol (I) a rose- 
violet colour is developed. Treatment of a solution 
of the sterol in CHC13 with 5% Pb(OAc)4 followed by 
CC13-C02H gives a green fluorescence if (I) is present, 
and a violet-rose colour in presence of ergosteryl 
esters. A microchemical form of the test is described.

H. W.
P ro d u cts  of irrad ia tio n  of 22-dihydroergo- 

stero l. A. W in d a u s  and B. Guntzel  (Annalen, 
1939, 538, 120—127).—In general, the photochemical 
transformation of 22-dihydroergosterol (I) resembles 
that of ergosterol and 7-dehydrocholesterol. Ex
posure of (I) in C6H 6 to light of long X leads to lurni- 
steroli (II) ( + a;H26 ), m.p. 101°, [a]^ +187° in 
COMe2 (3 : 5-dinitrobenzoale, m.p. 141°, [a]™ +11-5° 
in CHC13), which does not give an additive product 
with vitamin-/)4. I t  is assumed to be formed in the 
same manner as lumisterol by steric transformation 
at C(10) and hence may be named 22-dihydrolumi- 
sterol. Exposure of (I) in peroxide-free E t20  to Mg 
light yields tachysterol4 (III), the acetate "of which 
gives with citraconic anhydride (IV) an additive 
compound, m.p. 156°, [a]i? +79-5° in CHC13; the 
identity of this compound with that obtained by 
Lettre (A., 1934, 887) by hydrogenation of the
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tachysteryl acetate-(IV) adduct proves (III) to be a 
22-dihydrotachysterol (A ). During the prep, of

CHMe-[CH2yCHMePr*

(X .)

(II) and (III), vitamin-Z)4 (Windaus et cd., A., 
1937, III, 327) is obtained; for it and its 3: 5-  
dinitrobenzoato the consts., m.p. 96—98°, [a]“  
+85-7° in COMe2, and m.p. 127—128°, [a]£ +93-2° 
in COMe2, are now recorded. Very protracted 
exposure of (I) to Mg light leads to suprasterol4, m.p. 
132°, [a]JJ +261° in COMe2 ( 3 :5-dinitrobcnzoate, 
m.p. 161°, [a]}J +214° in CHC13), the ultra-violet 
absorption spectrum of which does not indicate the 
presence of conjugated double linkings. H. W.

Steroids. XX. New colour reaction  in  the 
steroid series and its  chem istry . H. KlGI and 
K. Miescher  (Helv. Chim. Acta, 1939, 22, 683— 
697).—The substance (1—2 mg.) is dissolved in glacial 
AcOH (1— 2 c.c.) and boiled for a few sec. after 
addition of 1 drop of conc. H2S04. After cooling, 
a 1% solution of Br in AcOH is added dropwise. 
The solution becomes intensely blue to violet. The 
colour is discharged by an excess of Br. Ac20  may 
replace Br, whereby the colour is not developed so 
rapidly but is not discharged by an excess of the 
reagent. Under these mild conditions the change 
is given by substances with OH in the eisoid position 
at C(17). The following reaction is given also by 
substances with OH in the transoid position a t C(17). 
The compound (1— 2 mg.) is boiled for a short time 
with P 0 C13 in quinoline; after cooling, the mixture 
is dissolved in AcOH (1—2 c.c.) and conc. H2S0 .4 
(2—3 drops) is added followed by 1% Br-AcOH. The 
success of the Liebermann-Burehard reaction for 
sterols with a C chain a t C(17, depends on the presence 
of at least one nuclear double linking or of groups 
from which such linking can be derived. The 
chemistry of the reaction is examined at the instance 
of the androstan-17-ols. Either of these is converted 
by KHS04 or CuS04 into ^-androstene (I), [a]’„9 —25° 
in EtOH, which gives a marked colour change in 
Ac0H-H2S04 with Cl2, Br, I, Ac20 , succinic anhydride, 
Bz20 2, or CrO, or in AcOH-ftBr or Ac0H-3H P 04 
with halogens but not with aliphatio anhydrides. I t  
does not appear to be homogeneous. In  AcOH 
containing KOAe it absorbs ~ 4  Br; it is hydrogen
ated (P t02 in AcOH) to iA-androstane (II) which does 
not give a colour with H2S04-B r but is unsaturated 
towards C(NO,)4. Its  absorption curve differs from 
that of A 16-androstene (III), and indicates the presence 
of a conjugated double linking. I t  becomes resinified 
when preserved, particularly if exposed to light. 
Dehydrogenation (Se) of (I) or (II) gives a substance 
identical with or closely analogous to 3 -methyl- 
eyefopentenophenanthrene. Treatment of (I) in 
AcOH-HBr with 4 Br gives a brown, resinous powder 
which gives a blue colour in AcOH. I t  contains only 
~11% °f Br and passes when kept into a material 
which does not colour AcOH. Steroids with tert.-

OH at C(17) do not appear to yield similar chromogens. 
Androstane-3f: 17c-diol 17-hexahydrobenzoate is 
converted by j>-C6H4Me‘S02Cl in CSH SN into the 3-j>- 
toluenesulphonate, which passes in boiling quinoline 
into A2-a>idrostcn-l7c-ol hexahydrobenzoate, m.p. 117°. 
This is hydrogenated (P t02 in AcOH) to atidrosian- 
llc-ol hexahydrobenzoate, m.p. 138—139°, hydrolysed 
to androstan-l7c-ol, m.p. 152—153°, which is converted 
by Tschugaev’s method into (III), m.p. 44-5— 15°, 
[a]l? +18-5° in EtOH, which gives only a slight 
colour with Br in H2S04-Ac0H. H. W.

C onstituents of the  adrenal cortex  and  re la ted  
substances. XXV. iilfoPregnane-3 : 17-diol de
rivatives of the 17(g) series. F u rth e r  evidence 
of the adherence of substances P  and  K  to the 
17((3) series. T. R eio h stein  and C. Meystre  
(Helv. Chim. Acta, 1939, 22, 728—741).—The crude 
product of the addition of C2H2 to irarcs-androsterone 
is acetylated and the monoacetate of the 17(a) 
compound is separated as far as possible by 
crystallisation. The mother-liquors aro treated with 
Girard’s reagent T  and the unchanged material, after 
re-acetylation and eventual removal of more (I), is 
chromatographed (Brockmann’s A120 3), thus leading to 
A20-a.\lopregnine-3-irnns-l7($)-diol '¿-monoacetate (II), 
m.p. 174—175°, [a]o +27°±6° in COMe2 (free diol, 
m.p. 228—229°). irarcs-Dehydroandrosterone is 
treated with C2H2 and the product is worked up 
analogously, thereby giving A^'^-pregnenine-Z-trana- 
\7($)-diol 3-monoacetate (III), m.p. 186—188°, [a]“ 
-26-3°±2° in COMe2 (free diol, m.p. 243—245°), 
which gives an immediate ppt. with AgN03 in MeOH.
(II) and (III) are hydrogenated (P t02 in E tO II- 
AcOH) to &\\opregnane-3-\xa,ns-\l ($)-diol 3-rnono- 
acetate, m.p. 174—178°, [a]!? -20-05°±2° in COMe2 
(free diol, m.p. 174°, and, after re-solidification, m.p. 
187°). Ozonisation of (II) in CC14 a t —10° and 
treatment of the ozonide with Zn dust—AcOH followed 
by hydrolysis of the product gives 3-trans-\l{$)- 
diliydroryaotioaZfocholanic acid, m.p. 263—268°, 
identical with that derived from substance P  [the 
identity is further confirmed by comparison of the 
Me ester (IV) (acetate, m.p. 184—186°, [a]g +7-09°±2° 
in COMe2) from the two sources]. A neutral by
product of the ozonisation is irans-androsterone 
acetate. ( I ll)  treated with Br in CC14, then ozonised, 
and the product decomposed and debroininated gives
3-trans-\7($) -dihydroxy;etio- A 5- cholenic acid, m.p.
247—249° (decomp.) [Me ester (V), m.p. 238-—240°, 
[¡x]d —61-9°+10° in COMe2], and ¿«nis-dehydro- 
androsterone acetate. The free diols of the 17([J) 
series are distinguished from the analogous products 
of the 17(a) series since they give an immediate, 
very sparingly sol. ppt. with digitonin in hot solution. 
This behaviour is shown bv (IV) and (V). M.p. are 
corr. ‘ H. W.

C onstituents of the adrenal cortex  and  re la ted  
substances. X X III. P a rtia l syn thesis of su b 
stance J . M. S u tter , C. Mey str e , and T. R e ic h - 
stein  (Helv. Chim. Acta, 1939, 22, 618—625).— 
Distillation in a high vac. of aZfopregnane-3p : 17a- 
diol 3-acetate with anhyd. CuS04 gives a colourless 
liquid (I) containing 3-S-acetoxy-An-pregnene but 
mainly isomeric compounds with a different position
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of the double linking and transformation products 
which do not have the aifopregnano skeleton. 
Hydroxylation of (I) by 0 s0 4 followed by alkaline 
hydrolysis gives a small amount of aZfopregnane- 
3 : 17 : 20-triol, isolated as the diacetate, identical 
with substance J ; the configuration at C(17) and C(20) 
remains uncertain. The main product is another 
triol (II), m.p. 194—195° (corr.), converted by Ac20  
and C5H 5N a t room temp, into an acetate, m.p. 182— 
184° (corr.), [«]£ -7-65°±2° in COMe2, oxidised to a 
neutral product, C.^HggO^ m.p. 102—104°. Cr03 in 
AcOH oxidises (II) to a neutral compound, m.p.
148—152° (corr.); the non-formation of androstane- 
dione shows that (II) is not a aZZopregnane-3 : 17 : 20- 
triol. Two further acetates, m.p. 192° and 100° 
(corr.), respectively, were obtained in very small 
amount. H. W.

D erivatives of A6-androstene-3 : 17-diol-17- 
acetic acid and of A5-pregnene-3 :1 7  : 21-triol.
T. R eichstein, H. M ü lle r , C. M eystre , and M. 
S u tte r  (Helv. Chim. Acta, 1939, 22, 741—753).— 
f-Dehydroandrosterone acetate is converted by 
CH2Br-CO,Et and Zn filings activated with I  in 
boiling C6H 8 followed by hydrolysis of the product 
into A5-androstene-3t: 17-diol-Yl-acetic acid (1), m.p.
246—247° (corr.) [Me ester (II), m.p. 151—153° 
(corr.), or, as hydrate, m.p. 95—98° and 145— 149° 
after re-solidification], (I) is transformed by Ac20  
in C5H 5N a t room temp, into its 3-monoacetate, m.p. 
206—209° (corr.), the Me ester (III), m.p. 66—68° 
and 111—113° (corr.) after re-solidification, of which 
is obtained with C H ^g or directly in the Reformatsky 
reaction if CH2Br,C02Me is used. Boiling Ac20  or 
the protracted action of Ac20  in C5H SN converts
(I) into the 3 : 17-diacetate, m.p. 210—211° (corr.) 
(Me ester, m.p. 110—112°); tho 3-monobenzoate of 
the Me ester has m.p. 180—183°. Boiling S0C12 
followed by hydrolysis (KOH-MeOH) converts (III) 
into A5: 11 -pre/jnadien-3-ol-21-carboxylic acid, m.p. 
217—218°, better obtained by distilling (III) with 
anhyd. CuS04 under 12 mm. (I) or (II) is transformed 
by MgPhBr into the very hygroscopic A5-21 : 21- 
diphenyl-As-pregnene-3 :17 : 21 -triol (IV), m.p. 
variable (~130—132°), CPh2!CH2, and i-deliydro- 
androsterone. With Ac20  in CSH 6N a t room temp, 
or 100° (IV) gives the 3-monoacetate, m.p. 228—232° 
(corr.), whereas acetylation at 134° appears to give
3-acetoxy-21 : 21-diphenyl- At:is'm-pregnatriene, m.p.
193—195° (corr.), in poor yield. MgMeBr and (II) 
afford 21: 2l-dimethyl-Ab-pregnene-3:17 : 21-triol, m.p. 
268—274° (corr.), converted by Ac20-C sH 5N a t room 
temp, or a t 100° into the 3-monoacetate, m.p. 170— 
174° (corr.), whereas at 134° the main product is a
3-acetoxy-21 : 21-dimcthylpregnatriene, m.p. 110—118°; 
a t 111° the (impure) triacetate, m.p. 92—96°, appears 
to result. Reduction (Na-EtOH) of (II) gives A5- 
pregnene-3 : 17 : 21-triol, m.p. 243—245° (corr.) [dt- 
acetate, m.p. 159—160° (corr.), [a ] | -65-3°± l-5° in 
COMeJ, and a pregnenetriol, m.p. 180—183° (corr.) 
(monoacetate, m.p. 160—161°). H. W.

A lepric and aleprylic acids, new  hom ologues of 
chaulm oogric acid. H. I. Cole and H. T. Cardoso 
(Science, 1939, 89, 200; cf. B„ 193S, S ll ).—Alepric 
acid (I), m.p. 48°, [a] +77°, the next lower homologue

(by C2H4) to hydnocarpic acid, and aleprylic acid, m.p. 
32°, [a] +90°, the next lower homologue (by C2H4) 
to (I), have been isolated by repeated vac. distillation 
of the E t esters from Hydnocarpus wightiana and 
fractional crystallisation of the free acids.

L. S. T.
E s te rs  of chaulm oogric and  hydnocarpic acid 

and  of chaulm oogryl and  hydnocarpyl alcohol.
II I . K. B ur sc h k ies  (Ber., 1939, 72, [B], 1012— 
1016; cf. A., 1938, II, 139, 441).—Chaulmoogryl 
chloride and Br[CH2]2-OH in boiling E t20  and N2 
give $-bromoethyl chaulmoograte, b.p. 190—192°/0-3 
mm., converted by CHPh!CH-C02Ag in xylene at 
130° into ethylene glycol $-cinnamate o.-chaulmoograte, 
b.p. 220—240°/0-l mm. CHPhlCH-COCl and 
Br[CH2]2‘OH in boiling E t20  afford fi-bromoethyl 
cinnamate, m.p. 47—48°, transformed by Na hydno- 
carpate in xylene at 130° into ethylene glycol fi-cin- 
namate a-hydnocarpate, b.p. 230—240°/0-l mm., also 
obtained (b.p. 230—235°/0-05 mm.) from p-hydroxy■ 
ethyl hydnocarpate, b.p. 198—200°/0-03 mm. Na 
oleate and Br-[CH2]2-OH in xylene at 140° yield 
$-hydroxyethyl oleate, b.p. 190—200°/0-05 mm., trans
formed by hydnocarpyl chloride and C5H 5N in PhMe 
a t 130° into ethylene glycol (3-hydnocarpate x-oleale, 
b.p. 270—280°/0-15 mm. Hydnocarpyl chaulmoo
grate, b.p. 240—260°/0-l—0-5 mm., m.p. 33—34°, is 
described. Hydnocarpyl glycollate, b.p. 180—210°/
0-05 mm., m.p. 34-5°, is converted into hydnocarpyl 
chaulmoogroyloxyacetate, b.p. 260—280°/0-01 mm., 
m.p. 24—25°, also obtained from hydnocarpyl chloro- 
acetate, b.p. 180—190°/0-l mm. Chaulmoogroyl cin- 
namoyloxyacetate, b.p. 240—250°/0-05 mm., and hydno
carpyl oleyloxyacetate, b.p. 260—-280°/0-03 mm., have 
been obtained. Many of tho esters are tolerated 
better than the known chaulmoogric esters. H. W.

R eductions w ith  phosphorus in  presence of 
iodine o r hydrogen  iodide as ca ta lyst. K.
Miesc h er  and J. R. B ille ter  (Helv. Chim. Acta, 
1939, 2 2 , 601—610).—Reduction can frequently be 
effected without use of H I and in open vessels pro
vided that sufficient P  is present; either I  or 
an iodide may be used with mineral acid as diluent. 
HC1 is adequate for temp. ~100°. H 2S04 is useless
since it is reduced by H I. For higher temp. H 3P 0 4 
is recommended, the b.p. of which can be adjusted 
by suitable addition of H20. Although the sub
stances are frequently insol. in the medium, the 
reduction proceeds smoothly. The amount of I  or 
I ' required is usually only a fraction of the calc, 
quantity, the min. amount being 2—15%. If  it is 
necessary to work with solutions use is made of 
AcOH or of EtC02H or other higher fatty acid if 
higher temp, are required. The following reductions 
are described : CHPh:CH-C02H to Ph-[CH2],-CO,H; 
COPhMe to COPh-CH,-CHPhMe; 0H-CHPh-C02H 
to CH2Ph-C02H ; 0H-CPhMe-C02H to CHPhMe-C02H; 
0H*CPh2-C02H to CHPh2-C02H ;
o-C02H-C6H4-C0-C02H  to C A < rg g (C0^ > 0  with
K I in dil. H3P 0 4 (at 130°) or dih HC1, with I  in AcOH 
or in H3P 0 4 a t 150° if <  10% of the calc, amount 
of catalyst is used, or to o-C02H-C6H4-CH,-C02H 
with >10%  of catalyst in H3P 0 4 a t 150°, in
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HC1 at 140—145°, or in EtC02H at 141°; 
CH2Bz-CH2-CO,H to Ph-[CH2]3-C02H and 1-keto- 
1:2 : 3 :4-tetrahydronaphthalene ; o-CGH4Bz-C02H to 
dihydroanthracene ; p-C6H4Me-S02R (R =  Cl, NH2, 
or NHPh) to jj-C6H4Mc-SH; m-C02H-C6H4-S02Cl to 
m-SH-C0H4-CO2H ; PhOMe to PhOH and Mel (a 
mol. amount of iodide is requisite). H. W.

Perk in 's  c innam ic acid synthesis. G. L ock 
and E. B a y e r  (Ber., 1939, 72, [5], 1064—1071).— 
The decrease in the reactivity of aldehydes in Perkin’s 
synthesis which is caused by Me groups can bo 
counteracted by N 02-groups. Cl, Br, or I  in the 
p-position do not influence the rate of reaction greatly 
whereas F  causes a marked diminution of yield. 
With Br- and particularly with I-derivatives there is 
considerable formation of resinous products. Restric
tion caused by E t or Ph markedly exceeds that duo 
to Me and corresponds nearly with that observed 
with 2 : 4 : 6-C6H2Me3-CHO. OMe groups generally 
diminish the rate of the synthesis. The presence of 
substituents has also a very marked effect on the 
yields obtained in Knoevenagel’s synthesis of cinnamic 
acid but the effects in this and in the Perkin reaction 
are not parallel. Thus >̂-C8H4Et-CH!CH-C02H is 
obtained in very good yield by the former but with 
difficulty by the latter method. The following are 
new : 3 : 5-dinitro-2 : 4 : 6-trimethylcinnamic acid, m.p. 
294° (corr. ; decomp.) [Et ester, m.p. 121° (corr.)], 
converted by Br in CHC13 into a$-dibrotno-$-3 :5- 
dinitro-2 : 4 : G-trimethylphenylpropionic acid, decomp. 
~  212° after ill-defined melting ; p-ethylcinnamic acid, 
m.p. 143° (dibromide, m.p. 130°) ; 2 : 6-dibromo-3 : 4- 
dimethoxycimiamic acid, m.p. 175-5° (corr.). p- 
CcH4Et-CHO could not be obtained satisfactorily 
from PhEt by the Gattermann-Koch method. 
i>-C6H,ClAc is reduced (Clemmensen) to jp-C6H4EtCl 
in 27% yield but this substance did not react satis
factorily with CuCN. PhEt, C0Cl-C02Et, and A1C13 
in Cl2 yield j)-C6H4Et-C0-C02Et, hydrolysed to 
C6H4Et-C0-C02H, whence C6H4Et-C(:NPh)-CO,H, 
C6H4Et-CH:NPh, and jj-C6H4Et-CHO in 23% yield.

H. W.
Optically active stereo isom eric alicyclic acids, 

alcohols, and  aldehydes. M. M o u sse ro n  and R. 
G ra n g e r  (Compt. rend., 1939, 208, 1500—1502).— 
The keto-form of 2-chloro-5-methylcycZohexanone with 
NaOMe gives only 2-hydroxy-5-methylcycfohexanone, 
whereas the enol form gives 60% of Me 3-methylq/cfo- 
pentanecarboxylate (cf. A., 1938, H , 184), which by 
fractional distillation gives the cis-(?), b.p. 168°/ 
760 mm., [a]S79 —39-43°, and trans- ( ?), b.p. 169°/ 
760 mm., [a]579 -5-96°, -isomerides, hydrolysed to cis-, 
b.p. 116°/15 mm.,[a]579 -41-42°, and trans-3-methyl- 
cyclopentanecarboxylic acid, b.p. 117-5°/15 mm., 
M 5 7 9  -13-96°. The esters with Na in EtOH give 
cis-, b.p. 85°/24 mm., [a]57o —34-71°, and trans-, b.p. 
86°/24 mm., [<x]579 —3-37 , -‘¿-methylcyclopentylcarb- 
iriol, respectively, also separable by crystallisation 
of the H  phthalates. Oxidation of the active carb- 
inols gives inactive aldehydes. Active irajw-3-methyl- 
cycfohexanol with HC1 or PC15 affords 3-chloro-l- 
methylcyçfohexanes (A), converted (Grignard) into 60 
or 10—15%, respectively, of (probably) cis-, b.p. 
134°/25 mm., [a]579 -1-62° (Me ester, b.p. 191°/

760 mm., [a]579 -5-29°), and trans-S-metAylcyclohex- 
anecarboxylic acid, b.p. 132°/15 mm., [a]579 +1-54° 
(Me ester, b.p. 193°/760 mm., [a]579 +  2-21°) (cf. A.,
1938, II, 400). (A) with CH(OEt)3 gives cis-, b.p.
176°/760 mm.,[a]579 — 8-97° (setnicarbazone, m.p. 135°), 
and tTBtnsS-methyloyclohexylformaldehyde, b.p. 178°/ 
760 mm., [a]579 +4-16° (semicarbazone, m.p. 157°), 
separated by crystallising their semicarbazones. 
They are also formed by the distillation of (active)
l-mcthyl-3-methvlenecÿcfohexane oxide (cf. Tiffeneau 
et al., A., 1937, H , 414), but oxidation (Cr03) of cis-, 
b.p. 95°/25 mm., [a]57n —5-45°, and trans-, b.p. 96°/ 
25 mm., [a]579 —4-43°, -3-methylcyclohexylcarbinols 
gives inactive products. J. L. D.

Alkaline dehalogenation o! l-chlorocj/clohexyl 
m ethy l and phenyl ketone. T ransfo rm ation  into
1 -substitu ted  ci/cJohexane-l-carboxylic acids.
B. T choubar and 0 . Sackur (Compt. rend., 1939, 
208,1020—1022).—cycZoHexyl Me ketone with S02C12 
affords 1-cMorocydohexyl Me ketone (I), b.p. 87— 
89°/15 mm., converted into 1 -hydroxycycfohexyl Me 
ketone (II) (semicarbazone, m.p. 205°), which is 
dehydrated (H2C20 4) to A1-cycfohexenyl Me ketone 
(semicarbazone, m.p. 220°). (I) with dry powdered 
KOH for 2—3 hr. gives K l-methylcÿciohexane-l- 
carboxylate, identified as the amide, m.p. 63° (also 
obtained from the acid from Mg l-methylcyc/ohexyl 
chloride and C02). Warm NaOH and 10% Na2CÔ3 
effect the same change ; the latter also gives ~  50% 
of (II). 1 -ChlorocycAohexyl Ph ketone, m.p. 59°, pre
pared similarly, with Na2C03 in E t20/12 hr. affords 
(30—40%) 1 -pheny lcjrriohexane-1 - carboxylic acid, 
m.p. 123° [also obtained by oxidising the correspond
ing aldehyde (cf. A., 1935, 1240)], and 1-benzoyl-A1- 
cyctohexene (semicarbazone, m.p. 214°) ; only the latter 
is formed with boiling NaOH. The reaction is 
explained as a semi-benzilio acid change. J . L. D.

M icroscopic investigations of polym orphous 
substances. II. E. L in d p a ix t e r  (Mikrochem.,
1939, 27, 21—41 ; cf. A., 1938, II, 192).—Micro-m.p. 
determinations show the following nos. of modific
ations : PhOBz, three, m.p. 69°, 56-5°, 51—52° ; 
benzoyl-Z-ecgonine, four, m.p. ~202—203°, 179— 
181°, 130—135°, 100—105°; quinizarin, two enantio- 
tropes, m.p. orange 195°, red 201°; chrysophanic 
acid, two, m.p. 195°, 190°; coumarin, three, m.p.
68-5°, 64-5°, 55°; gallic acid, two, m.p. —258—265°, 
225—230°; quinol, two, both m.p. 172-5° ; morphine 
hydrochloride, two, m.p. ~295—300°, 280—284°; 
nipagin i>OH-C6H t-C02Me], six, m.p. 127°, 116°, 
110°, 110°, 109°, 106°; 0-N0 2-CsH4-CH0 , two, m.p. 
42—42-5°, 39°; w-N02-C6H4*CH0, two, m.p. 56— 
57°, -5 1 ° ; p-NO,-C6H.4-CHO, two, m.p. 105°, 104— 
104-5°; phenanthraquinone, two, m.p. 210—211°, 
207°; veronal, four, m.p. 190°, >183° but <190°, 
183°, 176° ; w-xylenol, two, m.p. 62—63°, ~-55°.

J . W. S.
E stérification of h ighly  h indered  acids. R. C.

F uson, J . Corse, and E. C. H orning  (J. Amer. Chem. 
Soe., 1939, 61, 1290).—Heating the NMe4 salts of the 
acids at 200—250° gives 63—90% of Me 2 : 4  : 6 - 
trimethyl- and -triethtyl-benzoate, b.p. 114—115°/5 mm.

R. S. C.
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M ethyl ¡3-resorcylate. S. R angaswami (J. Indian 
Chem. Soc., 1939, 16, 160).—Me p-resoreylate when 
freshly prepared (from the acid with MeOH-HCl or 
Me0H-H2S04) has m.p. 78—80°, unaltered by re- 
crystallisation from Me OH or EtOH; this is the 
monohydrate. Recrystallised from CHC13 it has m.p. 
85—110°; this when dried gives the anhyd. ester, 
m.p. 119—120° (cf. Robinson and Shah, A., 1934, 
1346). J . D. R .

S tru c tu re  of gossypol. XIX. Synthesis of
2 : 3-dihydroxy-4-isopropyIbenzoic acid. R. 
A dams and M. H u n t . XX. Synthesis of 3 :4 -  
dihydroxy-5-i.sopropylbenzoic acid. R. A dams, 
M. H u n t , and B. R. B a k e r . XXI. Synthesis of
3 : 4-dm iethoxy-2-isopropylbenzoic acid and  of 
apogossypolic acid. R. A dams and B. R. B aker  
(J. Amer. Chem. Soc., 1939, 61, 1132—1133, 1134— 
1137, 1138—1142; cf. A., 1939, II, 77).—XIX. 
3 : 1 : 2-C6H3Pr^(OMe)2 with LiBu“ in Et,O-CaH 0, 
followed by C02 in C6H 6, gives 2 : ‘¿-dimcthoxy-i- 
isopropylbenzoic acid, m.p. 72—73°, sublimes at 
120°/4 mm., demethylated by 48% aq. H B r to 
2 : 3-dihydroxy-l-isopropylbenzoic acid, m.p. 153°.

XX. 3 : •i-Dihydroxy-5-isopropylbenzoic acid (I) is 
synthesised by two methods. Its identity with an 
acid obtained from gossic. and apogossypolic acid by 
HBr (Adams et al., A., 1938, II, 453) supports the 
struct ures of the latter and tha t of gossypol. 2 : 1 : 3 -  
OH-C6H3Pr^-OMe (II) or 1 : 2 : 3-CGH3Pr^(OMe)2 
with Ac20  and A1C13 in CS2 at room temp, gives 4- 
hydroxy-3-meihoxy-5-\sopropylacetophenone (57%), 
m.p. 116°, converted by Na0Me-I\le2S01-JIe0H  into 
the 3 : 4-(OMe)2-kelone, b.p. 135—137°/2 mm., which 
with KMn04 and Na2C03 in aq. COMe2 yields 3 :4- 
dimeJhoxy-S-isopropylbenzoic acid (III)” m.p. 115°, 
and thence bv 48% HBr (I), m.p. 215°. 0-
OH-C6H4-CMe:CH2 (prep, from o-0H-C6H4-C02Me 
by MgMel and distillation), b.p. 201—205°/750 mm., 
and H„-Ranev Ni a t 2—3 atm. give o-CoH.|Pr0,OH, 
converted by Br-CCl4 into 1 : 5 : 2-C6H3Pr^Br-OH, 
b.p. 150—152°/20 mm. Fuming H N 03 in AcOH 
then gives the 3-NO.,-derivative, m.p. 29—30° 
(lit, 33*), which with Me2S04 and NaOEt-EtOH in 
PhMe gives 5-bromo-3-nUro-2-methoxy\$opropylbenzeiie, 
b.p. 137— 18973  mm., reduced (H2-Raney Ni in 
EtOH) to the JV.ff2-compound, b.p. 134—137°/3 mm. 
(hydrochloride, m.p. 171—174°). The diazonium 
sulphate thereof is converted by H2S04-N a2S04-H 20  
a t 150—170° into a phenol, which yields 5-bromo- 
2 : 3-dimethoxyisopropylbcnzene, b.p. 120—122°/2 mm. 
This is converted by a Grignard reaction into (III). 
Aq. KOH-I oxidises 4 : 5 : 3 : 1- 
OH-CGH„Prs(OMe)-COMe to 4-hydroxy-3-methoxy-n- 
isopropylbenzoic acid (IV), m.p. 167—169°, also ob
tained as follows. Br-CCl4 and (II) give 5-bromo-2- 
hydroxy-3-methoxy\soprojyylbenzene, b.p. 113—114°/2 
mm., converted by CH2PliCl and NaOMe-MeOH into 
the 2-CH2Ph ether, m.p. 72—73°, which with Mg, a little 
E tB r, and then C02 gives a poor yield of a product, 
hydrolysed by HCl-EtOH to (IV). The acid, pre
viously (loc. cit.) thought to be (III), was (IV), com
plete methylation of (I) being very difficult. 3 :4- 
(0Me)2CeH3*C02Me and MgMel in E t20  give 3 :4- 
ditnetkoxyphenyldimethylcarbinol, m.p. 78° (uncorr.),

also obtained in poorer yield from 3 :4- 
(OMe)2C8Hs,COMe and converted by distillation/ <1 
atm. into a (?) polymeride.

XXI. Synthesis of apogossypolic acid (V) confirms 
the orientation of the terminal rings of gossypol. 
2-Acetoxy-3-7nethoxyisopropylbenzene [prep, from (II) 
by Ac20], b.p. 118—120°/3 mm., and Br in CC14 give 
the 6-jSr-derivative, b.p. 157—168°/10 mm., which by 
hydrolysis (KOH-EtOH) and methylation (Me2S04- 
K 0H -M e0H -H 20) affords G-bromo-2 : 3-dimethoxy- 
isopropylbcnzene, b.p. 122—125°/3 mm. A Grignard 
reaction then affords 3 : 4-dimetlioxy-2-iRopropylbenzoic 
acid, m.p. 119—121°, yielding with aq. H N 03 95% 
of the 6-N02-acid (VI), m.p. 157—159° [obtained 
(loc. cit.) by nitrating (V)]. The derived Me ester, 
m.p. 89—91°, sublimes a t 115°/3 mm., with H2- 
Raney Ni in EtOH etc. yields Me 4 : S-dimethoxij-ii- 
v&opropylanthranilate hydrochloride, m.p. 181—182° 
(decomp.). A diazo-reaction (CuCN) then gives an 
oily nitrile, hydrolysed by 10% aq. NaOH to (V) 
[4 : 5-dimethoxy-3-i.sopropylphthalic acid], m.p. 169— 
170° (decomp.), which is isolated as anhydride, m.p.
92—93°. Hydrogenation (Raney Ni) of (VI) in 
EtOH-KOH gives tho NH2-acid, which, when sub
limed, yields 4 : 5-dimethoxy-3-isopropylaniline, m.p. 
74—75°, sublimes a t 100°/15 mm. [Ac2 derivative, 
m.p. 84—85° (cf. loc. cit.)]. 3 :4- 
(OMe)2C6H3-CMe:CH-CO,Et [prep. from 3:4-  
(OMe)2C6H3-COMe, Zn," and CH2B rC 02Et], b.p. 
169—170°/4 111m., is hydrolysed and then reduced 
(H,-Raney Ni in aq. alkali a t 2—3 atm.) to 3: 4-  
(0Me)2C6H3-CHMe-CH2-C02H (60% yield), m.p. 80— 
82° (lit. 84—85°), which with P 2Or> in C6H„ gives 
5 : 6-dimethoxy-3-methylindanone (85% yield), m.p. 
88—90° (uncorr.) (lit. 90—91°). BuN0 .2 and conc. 
HC1 in MeOH then give the 2 -oximino-derivative 
(83% yield), m.p. 223—224° (lit. 225—226°), which 
with S0C12 in E t20  gives a substance, hydrolysed 
by hot 10% aq. NaOH to 4 : o-dimethoxy-a.-methyl- 
homophthalic acid, m.p. 173—175° (decomp.) [an
hydride, m.p. 126—127°; Me.2 ester, m.p. 57—58°, 
sublimes at 120°/20 m m .; resists further methylation 
a t C(a)]. Similar reactions starting from 3 :4- 
(OMe)2C„H3-COEt, Zn, and CH2B rC 0 2E t give FA
3 : i-di>nethoxy-$-elhylciimamate (78%), b.p. 165/4 
mm., (3-3 : 4-diniethoxyplmiyl-n-valeric acid, m.p. 73°, 
b.p. 185—186°/4 mm., 5 : d-ditnelhoxy-3-ethylindanone 
(80%), m.p. 92° [2-cmwino-derivative (78%), m.p. 
218° (decomp.)], 4 : 5-dimethoxy-, m.p. 157—158° 
(decomp.) (anhydride, m.p. 85—86°), and (by 48% 
HBr) 4 : 5-dihydroxy-at-ethylhomophthalic [■x-2-carboxy-
4 : 5-dihydrox-yphenyl-n-butyric] acid, m.p. 124—125° 
(green FeCl3 colour). M.p. are corr. except where 
stated. R. S. C.

F luorenones and  diphenic acids. VII. R ing 
cleavage of 1 : 8-, 1 :6 -, and 3 : 6-dichlorofluoren- 
ones w ith  p o tassiu m  hydroxide in  diphenyl ether.
E. H . H untress  and (Miss) M. K. Se ik e l  (J. Amer. 
Chem. Soc., 1939, 61, 1066—1071; cf. A., 1939, II, 
264).—Fission of chlorofluorenones by KOH in Ph20  
to acids occurs in only one direction, but, if Cl is o- 
to CO, some lactone formation occurs by replacement 
of tho Cl by OH and rearrangement. Ring-closure 
of the derived chlorodiphenyl-2-carboxylic acids by
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H2S04 at room temp, occurs a t both 2 and 6 positions. 
Coupling diazotised 2 : 4 : l-NH2'C6H3ChC02H gives 
5 : 5'-dichlorodiphenic acid and 5 : 5 '-dichloro-2 : 2'- 
dicarboxydiphenyl ether, m.p. variable, 310° to 336° 
(decomp.) [converted by H2S04 into (?) a xanthone, 
m.p. 346—347° (decomp.)] (cf. Huntress et al., A., 
1933, 826). 3 : 3'-Dichlorodiphenyl-2-carboxylic acid, 
m.p. 157—158° (lit. 152-5°), is obtained by KOH from 
1 : 8-dichlorofluorenone (II) in 50—60% yield and 
with H2S04 gives 25—35% of (II) and 65—75% of 
1 : 6-dichlorofluorenone (III). 5 : 3 '-Dichlorodiphenyl- 
2-carboxylic acid, m.p. 154—155°, is obtained from 
3 : 6-dichlorofluorenone (IV) (90—92%) and from
(III) (50%; sole product), and with H2S04 gives
30—40% of (III) and 60—70% of (IV). The lactone, 
m.p. 135—135-5°, of 3-chloro-2'-hydroxydiphenyl-2- 
carboxylic acid is obtained as by-product from (II) 
and KOH, and, with other products, in 3-1% yield 
from 1 : 6 : 2-C02H-C6H3Cl-N2Cl and PhOH. The 
lactone, m.p. 173-5°, of 5-chloro-2'-hydroxydiphenyl-2- 
carboxylic acid is similarly obtained from (III) or 
from 1 :4 :2-C02H-C6H3Cl-N2Cl and PhOH (10% yield).

R. S. C.
A lkylam inoalkyl es te rs  of am inonaphthoic 

acids as local anæ sthetics. F. F. B lic k e  and H. C. 
Parke (J. Amer. Chem. Soc., 1939, 61, 1200— 
1203).—Prep, of 3:1- ,  4 : 1-, 5 : 1-, and 6 : 1- 
NO2-C10H6-CO2H is outlined. With S0C12 at 150°, 
the acids give 3-, m.p. 137—139°, b.p. 205—206°/12 
mm., 4-, m.p. 95—96°, b.p. 208—210°/17 mm., 5-, 
m.p. 132—134°, b.p. 214—217°/18 mm., and 6-nitro-l- 
naphthoyl chloride, m.p. 154—155°, which withdialkyl- 
amino-alcohôls (1 mol.) in hot C«H6 give the N 02- 
esters. The following are described. $-Diethy lamina- 
ethyl, m.p. 211—213°, fi-di-n-butylaminoethyl, m.p. 
169—170 , y-diethylamino-n-propyl, m.p. 203—204°, 
P-> m.p. 149—150°, and y-di-n-butylamino-n-propyl, 
m.p. 148—149°, and y-dimethylarnino- fifi-dimethyl-n- 
propyl, m.p. 114—115°, 3-nitro-l-naphthoate hydrochlor
ide and the derived 3-amino-l -naphthoate hydrochlorides, 
m.p. 148—150°, 135—136°, 160—161°, 113—114°, 146 
—147°, and 162—163°, respectively. p-Diethvlamino- 
ethyl, m.p. 198—199° (lit. 189-8—190°),' M t-n- 
butylaminoethyl, m.p. 76—78°, (3-, m.p. 139—140°, and 
y-diethylamino-n-propyl, m.p. 161—102°, (3-, m.p. 
83—85°, and y-di-n-butylamino-n-propyl, m.p. 117— 
118°, y-dimethylamino-, m.p. 150—151°, and y- 
diethylamino-pp-dimethyl-n-propyl, m.p. 151—152°,
i-nitro-l-Tiaphthoate hydrochloride and the derived
4-a mino-1 - naphthoate hydrochlorides, m.p. 214—216° 
(lit. 212°), 170—171°, 197—198°, 184—185°, 179— 
180°, 175—176°, 219—221°, and 184—186° (lit. 
1S7—188°), respectively. $-Diethylaminoethyl, m.p. 
198— 199°, $-di-n-butylaminoethyl, m.p. 131—133°, 
P-, m.p. 195—196°, and y-diethylamino-n-propyl, 
m.p. 193—194°, ¡3-, m.p. 120—121°, and y-di-n- 
butylamino-n-propyl, m.p. 118—120°, 5-nitro-l- 
naphthoate hydrochloride and the derived 5-amino-\- 
naphthoatc hydrochlorides, m.p. 169—170° 178— 
179°, 171—172°, 175—177“, 157— 159°, and 159— 
160°, respectively. $-Diethylaminoelhyl 6-nitro-, 
m.p. 184—185°, and 6-amino-l-naphthoate hydro
chloride, m.p. 169—170°. The NH2-ester hydro
chlorides are local anæsthetics, but some are irritant 
and insol. in H20 . R. S. C.

Synthetic experim ents in the equilenin series.
E. B ergmann (Chem. and Ind., 1939, 465— 466).— 
6 : 2-OMe-CjnHg‘MgBr with E t cyclopentanone-2- 
acetate in E t20  yields l-(6'-methoxy-2'-naphthylj-A1- 
cyclohexene-2-acetic acid, m.p. 120—121°, and some 
6 : Q'-dimethoxy-2 : 2'-dinaphthyl, m.p. 284°. Et 
Isovulate with NaOEt in E t20  affords a compound, 
C6H60 2, b.p. 154°/0-9 mm., which gives no coloration 
with FeClj. A. Li.

S truc tu re  and absorption [spectra] of hydr- 
oxy-derivatives of triphenylm e thane dyes. 
Existence of tw o coloured isom eric fo rm s of 
phenolsulphonephthaleins and phenolphthalein.
P. R a m a rt-L u c a s  (Compt. rend., 1939, 208, 1312— 
1314).—The phenolphthaleinsulplionio acids exist in a 
colourless lactone form, and two coloured forms 
which have absorption spectra closely resembling 
those of benzaurin and aurin; hence one isomeride 
has the fuchsone structure (cf. A., 1939, II, 260). The 
fuchsone (quinonoid) form of the phenolphthaleins 
predominates in neutral solution and the other 
coloured isomeride in alkali. Benzaurin and tetra- 
bromophenolphthalein exist in both coloured isomeric 
forms, thus negativing the views of .Meyer (A., 1899, i, 
707) and AenSe (A., 1908, i, 423) which seek to explain 
the isomerism. The two forms have quinonoid 
structures probably with different valency angles.

J . L. D.
Synthesis of physiologically active lactones.

I. ci/cioPentyl- and cj/ofohexyl-succinic acids. 
R esolution of (/¿-cjyciopentylsuccinic acid. S. K.
R anganathan  (J. Indian Chem. Soc., 1939, 16, 
107—113; cf. A., 1938, II, 97).—cydoPentyl bromide 
(prep, in 88% yield by PBrs at —5° to 0° and then at 
room temp, to 100°), b.p. 133—134°/680 mm., 
C02Et-CH2-CH(C02Et)2, and NaOEt give Et3 a-cyclo- 
perUylethane-a.a^-tricarboxylate, b.p. 166°/5 mm., 
which with hot, conc. HC1 yields v.-cyc\opentyl- 
succinic acid (I), m.p. 116—117° (anhydride, b.p. 
176°/30 m m .; mono-p-toluidide, m.p. 174°), but with 
alkali gives an impure acid-ester, m.p. 112°. The 
Et2 ester, b.p. 120°/2 mm., of (I) with NaOEt and 
HC02Et in E t20  gives Et2 a-aldehydo-x-cyc\opentyl- 
succinaie, b.p. 150—154°/3—5 mm., which does not 
react with PhNCO or 10% aq. KOH, is converted by 
hot, dil. HC1 into (I), is unchanged by H20  at 130°, 
and with Cu-bronze and H2C20 4 in hot H20  gives 
p-aldehydo-p-cycZopentylpropIonic acid (semicarbazone, 
m.p. 200°). Similarly are prepared cyciohexyl bromide 
(88% yield), b.p. 159—1607680 mm., Etz a-cyclo- 
hexylethane-'x’xfi-tricarboxylate, b.p. 16072 mm., and 
x-cyclohexylsuccinic acid, m.p. 145° (anhydride, m.p. 
42°, b.p. 150°/4 mm.; mono-p-toluidide, m.p. 187°), 
Resolution of (I) by the brucine salt yields the d- 
and 1 -acids, m.p. 135°, [a]|° +17-81°, -16-94° in 
COMe^ R- S. a

aa-Diphenylsuccinic acid. F. Salmon-Legag- 
n eu r  (Compt. rend., 1939, 208, 1507—1509).— 
NaCPh2-CN (1 mol.) with CH2Br*C02E t (1-5 mols.) 
affords Et $-cyano-$$-diphenylpropionate (I), m.p.
103—105°, converted by EtOH-KOH into fi-q/ano-p'i- 
diphenylpropionic acid (II), m.p. 183—-184°, which with 
boiling conc. HC1 gives xx-diphenylsuccinic acid (HI),
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rn.p. 197—199° after softening a t 170°. (Ill) with 
MeOH-HCl or EtOH-HCl gives Me, m.p. 141—143°, 
or El $-carboxy-$p-diphenylpropionate (IV), rn.p.
144—146°, respectively. These with S0Cl2-M e0H or 
SOCl2-EtO H give Me2, m.p. 82—83°, or Et2 aa- 
diphenylsuccinate, m.p. 76—77°, respectively, which 
are hydrolysed to £>-carbomethoxy-, m.p. 183—184°, 
and $-carbethoxy-$$-diphenylpropionic acid, m.p. 137— 
138°, respectively. (IV) with S0C12 followed by treat
ment with NH3 affords fi-carbethoxy-xix-diphenyl- 
propionamide, m.p. 105—106°, also obtained by 
hydrolysis (80% H2S04) of (I). Hydrolysis (80% 
HoSOj of (II) yields p-carboxy-an-diphenylpropion- 
amide, m.p. 140°. (Ill) with AcCl or when heated 
gives aoi-diphenylsuccinic anhydride, m.p. 90—91°, 
easily hydrolysed by aq. Na2C03, and when boiled 
with EtOH gives (IV). The NH4 salt of (III) 
when heated gives a.a.-diphenylsuccinimide, m.p. 
139°. J . L. D.

Fused carbon rin g s . XVII. S tereo isom erism  
of the perhydrodiphenic acids and  an  exam in
ation of the B lanc ru le . R. P. L tn s tead  and A. L. 
W a lto le  (J.C.S., 1939, 850—857).—Four of the six 
possible inactive (four racemic and two meso) per- 
hydrodiphenic acids (formulae given) are described.
9-Ketoperhydrophenanthrene, form A (A., 1939, II , 
307), is reduced (Ponndorf-Verley) to d-hydroxyper- 
hydrophenanthrene (I), b.p. 132°/0-5 mm. (acetate, b.p. 
1270/1 mm.), dehydrated (KHS04) at 200° to do- 
decahydrophenanthrene, b.p. 127713 mm. Oxid
ation of (I) (the other above three compounds do not 
react) with H N 03 (d 1-5 +  d 1-42) gives a perhydro
diphenic acid (trans-trans), m.p. 202—203° (Ac20  gives 
the anhydride, m.p. 135°, which evolves no"C02 at 
350°). 9-Ketoperhydrophenanthrene, form C, m.p. 
47—48° (loc. cit.), and HN03 afford a perhydrodiphenic 
acid (cis-trans) (II), m.p. 243—244° (bath initially at 
235°) (anhydride, m.p. 242°), which a t 310—320° in 
N2 evolves C02 and gives a perhydrofluorenone (semi- 
carbazone, new m.p. 216—217°) (cf. Vocke, A., 1934, 
189).

[With F. H. S unger.] Phenanthraquinone refluxed 
with H 20 2-Ac0H gives diphenic acid, hydrogenated 
(Adams) in AcOH to a perhydrodiphenic acid, m.p. 
273—274° (cis-cis) (cf. Vocke, loc. cit.) (anhydride, m.p, 
143°, also +A c20 , m.p. 104°), which yields a per- 
hydrofluorene (III) [semicarbazone, m.p. 200—202°, 
possibly a mixture], and is converted by AcOH-HCl 
at 200° into an isomeric acid (cis-trans) (IV), m.p. 
219—220° (anhydride, m.p. 105—106°), which affords
(III). Me diphenate (V) is similarly reduced to Me 
perhydrodiphenate (VI), m.p. 73°, hydrolysed by KOH- 
MeOH to (IV). Hydrogenation (Raney Ni) of (V) in 
methylcycZohexane at 150—300 atm. and 210—215° 
gives (VI) and an isomeride, hydrolysed to (II). The 
applicability of the Blanc rule to acids of the adipic 
series depends on the degree of substitution and on 
the configuration. The formation of anhydrides and 
ketones by the Blanc procedure is discussed. The 
perhydrodiphenic acid, m.p. 213°, of Vocke (loc. cit.) 
has a trans-trans configuration. A. T. P.

C onfigurational re la tionsh ips in  the  stero id  
series. E . B ergm ann  (Chem. and Ind., 1939,

512-513).- Anhydrostrophanthidin hemiacetal ” 
(Jacobs and Collins, A., 
1924, i, 867) has the 
structure A  and since 
strophanthidin (I) be
longs to the ¿rans-deea- 
hydronaphthalene series 
its abs. configuration is 
established. Alkalino 
isomérisation of (I) to 
a-isostrophanthidin (II) 

involves a configurational change at C,3) and rearrange
ment of the lactonic group ; hence a-isostrophanthidic 
and a-wostrophanthic acid derived from (II) cannot 
undergo lactol- or lactone-formation and contain 
OH a t Co, and CHO (or C02H) a t Ca0) in trans 
position. (I) is not pptd. by digitonin (III). This 
precipitability is not exclusively determined by con
figurational reasons but apparently also by the 
intactness of the original lactone ring. Probably, 
however, the cardiac aglucones which are not pptd. by
(III) have the same configuration at C,3) as has (I), 
whilst uzarigenin (IV) possesses the epimeric arrange
ment a t C(3). I f  this is the case the complete steric 
arrangement of (IV), gitoxigenin (V), and digitoxi- 
genin (VI) is established since (V) and (VI) have been 
transformed into ætioaütoeholanic and ætiocholanic 
acid, respectively. I f  digitonide formation in the 
cardiac aglucone series is ascribed to steric relation
ships it would seem sp. for the trans position between 
OH at C(3, and Me a t C,10). I t  is difficult to draw 
definite conclusions with regard to cholesterol (VII) 
from the known configuration of the 3-OH-dicarb- 
oxylic acid of Lettré (A., 1935, 857), but since 
hydrolysis of the C-Cl Unking which produces it from 
the Cl-acid is accompanied by Walden inversion 
whilst the way from (VII) to this 3-Cl-acid probably 
does not give rise to configurational changes at C0), 
then OH a t C(3) and Me at C(10) are in trans positions 
in (VII). The fact that substitution of a polar linking 
by a negative ion is generally (so far as no allylic 
system is concerned) accompanied by inversion of 
configuration permits the exact determination of a 
steric relationship. H. W.

F u rth e r  colour reactions of s te ro ls  in  th e ir  
re la tionsh ip  to  constitu tive factors. G. W oker  
and I. An ten er  (Helv. Chim. Acta, 1939, 22, 666— 
672).—The behaviour of digitoxigenin and gitoxi-
genin towards H2S04 and furfuraldehyde-H2S04 is 
described. In view of the importance of the presence 
of OH, the reaction with mono-[and poly-hydroxy - 
benzenes has been investigated. H. W.

S tero ls. LIX. S arsasapogenin  derivatives. 
D eoxysarsasapogenin. LX. O xidation p ro 
ducts of sarsasapogenin . S tru c tu re  of the C22 
keto-acid. R . E. Ma rker  and E. R ohrm anx  
(J. Amer. Chem. Soc., 1939, 61, 12&t-1285, 1285— 
1287; cf. A., 1939, II , 276).—LIX. Deoxysarsa
sapogenin (I) [prep, from sarsasapogenone (II) by 
Zn-HCl-EtOH; 45% yield from sarsasapogenin (III)], 
m.p. 214—216°, gives a red ppt. with Se02 in C6H S-  
AcOH, is hydrogenated (P t02; AcOH; 70°/3 atm.) 
to dihydrodeoxysarsasapogenin, m.p. 109—110° (un
affected by Se02), with Zn-Hg-HCl-EtOH gives
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idrahydrodeoxysarsasapogenin, m.p. 101° [also ob
tained from (II)], and an isomeride (? polymorphous 
form), m.p. 118°, and with Br and a little HBr in 
AcOR gives a ¿/--derivative, m.p. 170° (stable to 
Se02). The semicarbazone, m.p. 180° (decomp.), of
(II) with NaOEt-EtOH at 175— 180° gives mainly 
(in) with 10% of (I).

LX. Sarsasapogenin acetate and Cr03 give, among 
other products (cf. lit.), an acid (IV), C22H340 4, m.p. 
285—287° (decomp.) [semicarbazone, m.p. 204—207° 
(decomp.); Me ester, double m.p. 124—126° and 
159°, indifferent to H 2-P t0 2], reduced by Na-EtOH 
or by H2-P t0 2 in E t0 H -E t20  to a lactone (V), 
C22H3j0 3, forms (? polymorphous or stereoisomeric),

0 CH-CHMe-COoH Me CH-CHMe .
Ny%?o (iv, \(iApH-o>co

/CH—CH. -CH— CH2 (V.)

m.p. 197— 198° and 186— 188° (sole product in 
EtOH-HCl), but giving with Zn-Hg-HCl-EtOH only 
the Et ester, m.p. 163—164°, of (IV). The above 
structures are probable. R. S. C.

Sterols. LXII. Position  of the hydroxyl 
group in  tigogenin  and sarsasapogenin . R. E.
Marker  and E. R okrmann (J. Amer. Chem. Soc., 
1939, 61, 1291—1292).—Sarsasapogeninlactone and 
Br give a Br-lactotie, C22H3103Br, m.p. 194—195°, 
converted by C5H 5N into the keto-laclone, C22H30O3, 
m.p. 213—214°, which is reduced and epimerised by 
Na-EtOH to tigogeninlactone, m.p. 234—235° (oxid
ised by Cr03 to a keto-lactone, C22H320 3, m.p. 252— 
254°). Thus sarsasapogenin and tigogenin have OH 
at C(3) and differ only in the configuration at C(5).

R. S. C.
N itrones. Condensation of arylnitroso-com - 

pounds w ith  di- and  tri-n itro to luenes. I. T ana- 
sescu and I. N antt (Ber., 1939, 72, [5 ], 1083— 1092). 
—Nitrones are obtained by the condensation of NO- 
compounds with substances containing activated Me 
and their structures are established by the Beckmann 
transformation with AcCl. Reaction could not be 
effected between o-, m-, and jj-C6H4Me’N 02 and PhNO 
or p-NMe-C6H4*NO. o-Nitrophenyl-AT-phenylnitrone 
is converted by AcCl in boiling C6H 6 or by KOH- 
EtOH into 0-N02-CcH4-C0-NHPh and by boihng 
Ac20-Na0A c into o-nilrobenz-T$-acetanilide, m.p. 112 
—113°. m- and p-N 02,C6H4,CH;NPhI0 similarly 
give ?n-N 0 2-C6H4-C0-NHPh, m-nitrobenz-'N-acet- 
anilide, m.p. 86-5°, and £>-N02-CfiH,-C0-NHPh and 
p-nilrobenz-N-acelanilide, m.p. 137—138°. p-
X 02,C6H4-CHIN0,CfiH4-NMe2-p reacts indefinitely 
with AcCl or PC15 but is converted by Ac20-Na0Ac 
into p-nitrobenz-TS-acet-p-dimethylamuioanilide, m.p. 
160° (all nitrones containing •C6H4\NMe2 appear 
to behave thus irregularly). 1 : 2 :  4-C6H3Me(N02)2 
and PhNO in presence of Na^COa or piperidine give 
(N02)2C8H3-CH;NPh;0, m.p. 151°, transformed bv 
AcCl into 2 : 4-(N02)2C6H3-C0-NHPh and by Ac20  
into 2 : 4-dinitrobenz-N-acetanilide, m.p. 182°. 2 : 4- 
(N02)2C6H3-CH;N0-C6H4Me-jp,m.p. 169°, isisomerised 
by AcCl in COMe2 to 2 : 4-dinitrobenz-p-toluidide, 
m.p. 215°, and converted by Ac20-N a0A c at 100° 
into 2 : 4-dinitrobenz-ls-acet-p-toluidide. The con

densation of 1 : 2 : 4-C6H3Me(N02)2 with p- 
N 0 ,C6H4,NMe2 in C5H 5N containing I  yields 2 :4- 
(N02)2C6H3-CH;N0-C8H4-NMe2-j;, m.p. 194°, whence 
2 : 4-dinitrobenz-'N-acet-p-dimethylaminoanilide, m.p. 
206°, also obtained by acetylation of 2 : 4-dinitrobenz- 
■p-dimelhylaminoanilide, m.p. 240°. 2 : 4- 
(N02)2C6H3-CH0 and j>-NMe2-C?H4-NH2 in C?H 6 
afford 2 : 4-dinitrobenzylidetie-p-dimethylaminoa7ul, 
m.p. 209-5°. 1 : 2 : 4 :  6-CeH2Me(N02)3 and PhNO in 
EtOH containing Na2C03 or piperidine or in C5H 5N 
containing I  yield 2 : 4 :  G-trinitrophenyl-'N-phenyl- 
nitrone, m.p. 147—148° (explosion), which gives 
2 : 4 : 6-trinitrobenzanilide, m.p. 229—230°, and 2 : 4 : 6-  
trhutrobenz-N-acclanilide, m.p. 206—207°. H. W.

R eaction betw een dim ethylaniline and opianic 
acid. V. M. R odionov  and A. M. F edorova  (Bull. 
Acad. Sci. U.R.S.S., 1938, Sir. Chim., 951—959).— 
Opianic acid with NPhMe2 in the cold yields di- 
methylaminophenybneconine (I) (37-5%), m.p. 135— 
136° (hydrochloride), and the corresponding Mex ether, 
m.p. 152—154° fiYa derivative (+  H20)], %vhich 
gives (I) with p-CGH4Me-S03Me and the Me Et ether, 
m.p. 137°, with p-C6H4Me'S03Et. With boiling 
NPhMe2, Me opianate (>  30%) is obtained, with 
small quantities of 3 : 4 :  l-C6H3(OMe)2*CHO and 
4 : 3 :  l-OMe-C6H3(OH)-CHO. BzOII with NPhMe2, 
either a t 1 atm. or under pressure, yields MeOBz 
(8%). A. Li.

Synthesis of 4-aminocj/cIohexyl m ethyl ketone.
E. F e r ber  and H. B ruckner  (Bcr., 1939, 72, [5], 
995—1002).—Reduction (colloidal Pd in HC1 or 96% 
EtOH) of COPhMe yields PhEt. Only small amounts 
of difficultly isolable products result from the action of 
Na-Hg on p-NH2-C6H.,-COMe. Hj-drogenation (P t02 
in EtOH in absence of H') of ji>NHAc-CGH4-OH does 
not occur at room temp, but leads slowly at 60° to 
trans- (I), m.p. 164° and cis- (II), m.p. 135°, -4-acet- 
amidocyclohexa?wl. (I) is hydrolysed by 15% HC1 
at 120° to lrans-4~a.imnocyclohexa.nol h3rdrochloride, 
m.p. 226—227 (free base, m.p. 110—111°), whilst (II) 
gives the cis-hydrochloride, m.p. 192—194°, and base, 
m.p. 78—80°. In H20  hydrogenation occurs less 
rapidly than in EtOH but much more rapidly in 96% 
EtOH containing 1% of AcOH. p-NHAc*C6H4*COMe 
in E t0 H -P t0 2 absorbs only 1 H2 and gives a non-cryst. 
product converted by NaOAc and AcO into a-p-acet- 
amidophenylethyl acetate, m.p. 109° (lit. 192°); in 
96% EtOH containing 10% of AcOH there is rapid 
absorption of 4 H2 with production of a non-cryst. 
material oxidised by Cr03 to trans-, m.p. 147—148°, 
and cis-, m.p. 74—75°, -4-acetamiiiocyclohexyl Me 
ketone (corresponding semicarbazones, m.p. 217° and 
207°, respectively). Either ketone is hydrolysed by 
20% HC1 a t 120° to the same p-aminocyclohexyl Me 
ketone hydrochloride, m.p. 173°. Attempts to conduct 
the hvdrolysis without isomerisation were fruitless.

H. W.
C onstitution of halogenated  resaceto- and 

propio-phenones. D. Chakravarti and N. Ch a k - 
ravarty (J. Indian Chem. Soc., 1939, 16, 144— 150). 
—4 : 1 : 3-C6lLCl(OH)2 (I) with AcOH-ZnCl2 at 
145°/3 min., followed by aq. HC1, yields 5-chloro- 
resacetophenone, m.p. 171° (semicarbazone, m.p. 315°), 
reduced (Clemmensen) to 4-chloro-6-ethylresorcinol
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(II), m.p. 84°, which with C'H2Ac-C02Et (III) and 
H2S04 (or P20 3) gives 6(or 8)-chloro-5-hydroxy~l- 
inethyl-8(or 6)-ethylccumarin, m.p. 175° (Ac derivative, 
m.p. 100°). Similarly from (II) and CHMeAc-C02E t 
is formed 6(or 8)-chloro-5-hydroxy-3 : 4-dimethyl-8(or 
6)-ethylcoumarin, m.p. 183°. 4 : 1 : 3-C6H3Et(OH)o
(IV) in E t20  with S02C12 yields (II). E tC 02H with 
(I) and ZnCl2 gives 5-chlororespropiophcnone (V). m.p. 
90°, which is reduced (Clemmensen) to 4-chloro-ti- 
propylresorcinol, m.p. 63°, and A-propylresorcinol, m.p. 
77° (also formed by reduction of respropiophenone), 
which with (III) and H2S04 gives 7-hydroxy-4-methyl- 
6-propylcoumarin, m.p. 174°. Similarly, (V) and
(III) give 6(or 8)-chloro-5-hydroxy-4-meihyl-8(or 6)- 
propylcou.irw.rin, m.p. 185°. 4 : 1 :  3-CeH3Br(OH)2
and ZnCl2-AcÓH give 5-bromoresacetophenone, m.p. 
167° (semicarbazone, m.p. 255°), reduced (Clemmensen) 
to (IV), which with (III) in the usual way gives 7- 
hydroxy-i-methyl-G-ethylcouniarin, m.p. 210°. 4-
Chloro-orcinol and CH2Ph*CN in E t20  with ZnCL-HCl 
give a ketone, C15H 140 3, m.p. 140°, reduced (Clem
mensen) to a substance, m.p. 127°. Similarly, orcinol 
and GH2Ph-CN afford a ketone, m.p. 160°, reduced 
to a substance, m.p. 72°. Clemmensen reduction of 
coumarin gives a substance, m.p. 235°. J . D. R.

Di- and  poly-arylethane series. I. Di-p- 
xenylethanone [p-xenyl p-xenylm ethyl ketone] 
and its  derivatives. E. A. Schilov  and F. K. 
J u d in . II . Synthesis of aPyS-tetra-p-xenylbut- 
ane-aS-dione and  of tetra-p-xenylfuran . F. K. 
J u d in  (J . Gen. Chem. Russ., 1939, 9, 167—172, 173— 
175).—I. p-Xenoin and Zn in AcOH yield ap-c/i-p- 
xenylethanonc (I), m.p. 229—230° (oxime, m.p. 173-5— 
174°), which with Br in CHC13 affords a-bromo- (II), 
m.p. 186—187-5°, and a.a-dibromo-a:f,-di--p-xenylethan- 
one, m.p. 181—183°. With HBr (2 hr. a t 130—140°) 
p-xenoin gives (I) and (p-C6H4Ph-C0-)2 (III), with 
PBr, the product is (I), and with PBr5 ( I I I ) ; with 
S02C12 in CHClj a-chloro-a.p-di-p-xenylethanone (IV), 
m.p. 164-5—166°, is obtained. (I) and MgPhBr or 
oc-C10H 7*MgBr in E t20  afford respectively a.-phenyl-, 
m.p. 218-5°, or a-1-naphthyl-xfj-di-p-xcnylethanol, m.p. 
188°, dehydrated (HC1 in C6H 6) to a.-phenyl-, m.p. 
198-5—200°, or a.-1-naphthyl-a.fi-di-p-xenylethylene, 
m.p. 209—214°, respectively.

II. (I) and Cu(N03)2 in C5H 5N (6 hr. a t the b.p.) 
yield aPy8-tetra-p-xenylbutane-a8-dione (V), also 
obtained from (II) or (IV) and Cu in PhMe. (V) and 
AcCl (2 hr. a t 180—200°) yield tetra-p-xenylfuran, 
m.p. 281—2S2-50. ‘ R. T.

Condensation of 2-m ethylnaphthalene and 
acetyl chloride. G. A. R. K on and W . T. W eller  
(J.C.S., 1930,792—794).—2-C10H 7Me, AcCl, and A1C13 
in PhN 02 (or, less well, CS2) at room temp, give 6- 
and less 8-acetyl-2-methylnap)ithalene, b.p. 150— 
154°/l-5 mm. [semicarbazone, m.p. 181°; no semi
carbazone, m.p. 228—230°, is isolated (cf. Dziewoński 
and Brand, A., 1932, 1250)], oxidised by NaOBr to 
2 : 6- and 2 : 8-C10H6Me-CO2H, respectively, and 
reduced (Clemmensen) to 2-methyl-6-ethylnaphthale7ie, 
m.p. 44— 45° [picrate, m.p. 109°; slyphnate, m.p. 119°;
i-CeH3(N02)3 derivative, m.p, 116—117°; 
C6H2Me(N02)3 derivative, m.p. 62°], and 2 :8- 
Ci0H 6MeEt [s-C6H3(N0 2)3 derivative, m.p. 127—128';

C6H2Me(N02)3 derivative, m.p. 77—78°], respectively.
2-C10H7Me and EtCOCl give (method : Haworth el ai, 
A., 1932, 1024) 6-propionyl-2-methylnaphthalene
(semicarbazone, m.p. 224—225°) and no isomeride.

A. T. P.
AT-O xim ino-ethers. IV . F o rm atio n  of ox- 

im ino-ethers in  the  E hrlich -S achs reaction. V. 
S tereo isom eric  AT-a ry l e th ers  of oximinophenyl- 
acetonitrile . F. Barrow and F. J . T horneycroft 
(J.C.S., 1939, 769—773 ; 773—777).—IV. CH„Ph-CN
(I), p-NO-CGH4-NMe2, and aq. KOH-EtOH give ]>■ 
NMe2-C6H4-NH2 (Ilf, i )-NMe2-C6H,-N:CPh-CN (III), 
and some oximinophenylacetonitrile jV-^-dimethyl- 
aminophenyl ether, m.p. 90° (IV). Longer reaction 
with excess of KOH affords (IV) and 
?)-NHBz-C6H4-NMe, [by hydrolysis of (HI)]; 
hydrolysis of (III) with conc. HC1, however, gives 
BzCN and (II). Similar formation of i\r-oximino- 
ethers and (mainly) anils occurs with (I) and p- 
NO-C6H4-NEt2 or ^-NO-C6H4-NHR (R p= Me or Et) 
(with which ether formation is more pronounced). 
PhNO and (I) in aq. Na„C03-E t0 H  afford 
CN-CPluNPh, a- and p-forms of CN-CPhlNPhiO (V) 
(cf. A., 1934, 770), azoxybenzene, and NHPhBz. The 
amide, m.p. 141°, described by Sachs and Bry (A., 
1901, i, 272) is probably (V) (p-form). 2 : 4 : 1 -  
(N02)2CgH3-CH0 and (II) in EtOH (+AcOH) give 
2 : 4:-diniirohe,nzylidene-p-dimcthy]aminoanilinc, green, 
m.p. 211°, also obtained as the main product from 
1 : 2 :  4-C6H3Me(N02)2and p-NO-CcH 4-NTMe2 (method : 
Sachs and Kempf, A., 1902, i, 377); in the latter case 
some 2 : 4-dinitrobenzaldoxime jV-p-dimethylamino- 
phenyl ether, red, m.p. 193°, is also formed. The 
mechanism advanced by Sehonberg et al. (A., 1937, 
II, 248) is supported.

V. ArN02 and Zn in aq. EtOH-NH4Cl at ~70° 
give the NHAr-OH, and thence (aq. FeCl3 at 0—5°) 
ArNO. CHPhCl-CN (VII) and o-C6H4Me-NO in aq. 
KOH-COMe2 give the stereoisomeric oximino- 
phenylacetonitrile a-, m.p. 158°, and p-N-o-tolyl 
ether, m.p. 117°. Similarly prepared are the anal
ogous ethers: a-, m.p. 134°, and p-N-m-tolyl,
m.p. 126°; a-, m.p. 135° (slow heating gives p-form), 
and P-N-p-ioZyZ, m.p. 161°; a-, m.p. 143°, and p-N-o- 
chlorophenyl, m.p. 100°; a-, m.p. 125°, and P-N-m- 
chlorophenyl, m.p. 156°; a-, m.p. 132°, and p-N-p- 
chlorophenyl, m.p. 142° (a -> S by slow heating). 
Configurations are determined by measuring dipole 
moments. Structural evidence cannot be deduced 
by comparing m.p. or solubilities in C6H 6. (IV) has 
the p-configuration. A. T. P.

Alkaline fission of naph thy l ketones. L. Olif- 
sox (J. Gen. Chem. Russ., 1939, 9, 36— 40).—Various 
naphthyl ketones are heated at 250—260° with KOH, 
when the reaction CORR' -> C10H S +  R'C02H takes 
place (R =  a- or p-C10H-, R ' ¿= Me, Ph,~ C,0H -; 
R =  C10H cEt, R ' =  Ph). When R ' -  Me the reaction 
CORR' -> Cj0H--CO,H -f  R 'H also takes place.

R. T.
P robab le existence of th ree  2 : 6-dibenzylei/cfo- 

hexanones. R. Cornubert and G. Morelle 
(Compt. rend., 1939, 208, 1409—1411; cf. A., 1939, 
II, 164).—Benzylation of cyc/ohexanone gives (2%) 
2 : 6-dibenzylcycZohexanone ( ?) (I), m.p." 105° (cf.
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A., 1935, 621), different from the ketones of m.p. 
55° and 122° (II) (cf. A., 1934, 297). (I) cannot bo 
converted into either of the other forms. When 
benzylated all three forms give 2 : 2 : 6 : 6-tetrabenzyl- 
cycZohexanone, m.p. 174°. (I) with P t-H 2 under
pressure in E t20  gives 2 : 6-dihexahydrobenzylcycZo- 
hexanol (an oil) [phenylurethane, m.p. 132—134°, 
different from th a t obtained similarly from (II)].

J. L. D.
Conversion of a  C5 into a C6 rin g  by pinacolic 

dehydration. R. Calas (Compt. rend., 1939, 208, 
1413—1415).—Me irans-3-methylcycZopentanol-l-
carboxylate with MgMel gives 3-methyl-l-a.-hydroxy- 
isopropylcyclopentanol, m.p. 57°, converted by aq. 
H2C20 4 into 2 : 2 : 4-trhnethylcyclohexanone (65%), 
b.p. 80723 mm. (semicarbazone, m.p. 212°) (also 
obtained by methylating 2 : 4-dimethylcycZohexanone), 
cis- (~35%) (semicarbazone, m.p. 154°) and a little 
trans-1 -acetyl-1 : 3-dimethylcycZopentane (semicarb
azone, m.p. 110°), and a very small amount of a diene 
hydrocarbon, b.p. 151—152°/760 mm., which poly
merises readily. The ketones are first separated as 
oximes and then by fractional crystallisation of the 
semicarbazones. J . L. D.

P reparation  of cyclic ketones by  ring-en large- 
m ent. E. P. K ohler, M. Tishler, H. P otter, and
H. T. Thompson (J. Amer. Chem. Soc., 1939, 61, 
1057—1061).—Cyclic ketones are prepared in quantity 
by ring-enlargement by one CH2 by adding 
N0-NMe-C0,Et in MeOH to a lower cyclic ketone and 
Na2CO, in MeOH a t 20—25°. Some introduction of 
>1 CH2 occurs. Other conditions give no better 
results. The yield is 63% for cycZoheptanone (I), 
45% for cycZooctanone, 20% for q/cfo-nonanone and 
-decanone (very slow reaction), but increases for 
C>n-ketones. cycZoHexanone gives also MeEtC03, 
15% of epoxymethyleneoyclohexane, b.p. 148°, m.p. 
-38-3° to —40-5° (hydrolysed to the glycol, m.p. 
74°), Ai-cyclohexenylcarbinol, b.p. 92—94°/15 mm. 
(phenylurethane, m.p. 96°; hydrogenated to the known 
cyclnhexylcarbinol), and (?) dicyclohexyldioxan, b.p. 
147-5—148°/11 mm. H2-Raney Ni at 150—165°/33— 
133 atm. hydrogenates (I) in EtOH quantitatively to 
cycZoheptanol, b.p. 185—186°, converted (distillation 
with 2-C]0H 7-S03H) in 80% yield into cycZoheptene, 
b.p. 114-38°, the oily, unstable dibromide of which 
with anhyd. NHMe?, first in CHC13 a t 0° to —5° and 
then in CHC13-C6H 6 a t 100°, gives A2-cycZoheptenyl- 
dimethylamine (II) (57—62%), b.p. 184—187°, and 
1 -bromocycloheptene, b.p. 66-5—67-5°/13 mm., 191“/ 
760 mm. The methobroinide, m.p. 192—193° 
(decomp.), of (II) and aq. KOH give (distillation in 
N2) 85—90% of cycZobeptadiene (III), b.p. 121-52°/ 
758-3 mm., m.p. —110-42°, the dibromide from which 
with quinoline at 140° in N2 yields 66% of cyclo- 
heptatriene, b.p. 115-57760 mm., m.p. —79-49° 
[maleic anhydride adduct, m.p. 102—104°, formed in 
hot xylene, hydrolysed by 10% Na2C03 to the di- 
carboxylic acid, m.p. 170—174° (decomp.), and 
hydrogenated (P t02) in Ac0H-Ac„0 to the / / 4- 
derivative (IV), m.p. 71—73°]. With Na2C03, (IV) 
gives an acid, m.p. 146—147° (decomp.), but with 
conc. HC1 a t 180° yields a trans-aa'cf, m.p. 205—210°.
(Ill) gives similarly (cf. Koch, Diss., Kiel, 1932) the 

" tj (a ., n .)

maleic anhydride adduct, m.p. 110—111°, and its H2- 
derivative, m.p. 156—157° [derived cis-, m.p. 132— 
134° (decomp.), and trans-ac»(Z, m.p. 215—220°]. 
cycZoHeptanone yields cycZooctanone, b.p. 115— 
115-5°/60 mm., m.p. 43-8° (semicarbazone, m.p.
168—169°), with smaller amounts of epoxymethylene- 
cycZoheptane. b.p. 160—173°, and higher-boiling 
material. H2-Raney Ni then gives cycZooctanol, 
b.p. 111-3—lll-7°/25 mm., m.p. 25-06°, converted by
2-C10H 7*SO3H into cycZooctene, b.p. 143-8—144-5 /773 
inm., the dibromide of which with NHMe2 gives only 
a trace of amine and 70% of 1 -bromocyclooctene, b.p. 
97—98°/23mm. 1 : 2-Dichlorocyc\ooctane, b.p. 130-4—- 
130-6°/25 mm., m.p. —5°, gives similarly almost 
entirely 1 -chlorocyclooctcne, b.p. 77—78°/19 mm. 
cycZoNonanone, b.p. 103-5—104-2°/22 111m., m.p. 31—
31-5° (semicarbazone, m.p. 183—185°), and a little 
cycZodecanone, b.p. 87-5—88°/8 mm., m.p. 20—22° 
(semicarbazone, m.p. 210—211°), are obtained from 
cycZooctanone (cf. Adamson el al., A., 1939, II, 116).

R. S. C.
In te r- and in tra-m olecu lar acylations w ith  

hydrogen fluoride. L. F. F ie s e r  and E. B. 
H ershberg  (J. Amer. Chem. Soc., 1939, 61, 1272— 
1281).—Commercial anhyd. H F at room temp, is 
often an advantageous reagent for intramol. ring- 
closure of y-arylbutyric and ¡3-arylpropionic acids. 
Experiments are detailed for y-phenyl-, y-3-acenaph- 
thyl-, and y-4-methoxy-3-diphenylyl-butyric acid 
(gives l-kelo-5-methoxy-8-phenyl-l : 2 : 3 : 4-tetrahydro- 
naphthalene, m.p. 120—120-5°, not obtainable by 
other methods), and p-phenylpropionic acid; success 
is recorded without details for 6 similar acids. The 
reaction failed for a p-arojdpropionic acid and for
0-C0Ph*C6H4’C02H. l-p-a'-NaphthylethylcycZo- 
hexanol gives a product, dehydrogenated by Se to 
chrysene (poor yield). Anthrone is obtained in 82% 
yield from o-CH2PlrCGII4-C02H, and o-a- 
C10H 7-CH2,C0H4-(JO2H gives 68—75% of pure 1 : 2- 
benz-10-anthrone, whence MgMcCl gives 56% of 
10-methyl-l : 2-benzanthracene, m.p. 140—141°
[separated by adsorption on A120 3 from a little (?) 
1 : 2-benz-10-anthranol]. 3-Methoxy-l : 2-benz-10- 
anthrone is similarly prepared in 58% yield. HF does 
not cause ketone formation from C6H 6 and o- 
C6H4(C02H)2 or BzOH, C)0I i8 and succinic anhydride
(1) or crotonic acid (II), phenanthrene and 
CH„C1-CH2-C0C1 or AcCl, 9 : 10-dihydrophenanthrene 
and AcCl, anthracene and CH2C1,C0C1, or 1: 2-  
benzanthracene and H2C20 4. Quinol and BzOH 
merely give the monobenzoate. Acenaphthene (III), 
however, readily reacts to give ketones; with BzOH 
it gives 62% and with BzCl 87% of 3-benzoylacenaph- 
thene; (I) yields mainly y-keto-y-3- with some y- 
keto-y-l-acenaphtbylbutyric acid (IV). With AcOH,
(III) gives 25% of 1-acetoacenaphlhene (V), m.p.
104-7—105-2°, b.p. 154—155°/1 mm., and some of 
the 3-isomeride (VI), forms, m.p. 59—59-5° and
69-5—70° (lit. 75° only) [picraie, m.p. 97-5—98°; 
C8H3(N02)3 derivative, m.p. 112—113°]. With I-K I 
in aq. dioxan (V) gives acenaphlhene-l-carboxylic acid, 
m.p. 256—257°; (V) is also obtained from the Me 
ester of (IV) by heating its Br-derivative, m.p. 103° 
(decomp.), with alcoholic alkali. A1C13, AcCl, and
(III) in PhN02 yield mainly (VI) with some (V).
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With HF, (II) and (III) give 62% of 1'-keto-3'-methyl- 
t^'-cyd&penteno-i': 5!-2 : 3-acenaphthene (VII), m.p. 
167—167-5°, the structure of which is proved as 
follows. I t  is indifferent to Br-CHC13 and KMnO,,- 
COMe2. CHMeiCH-COCl, (III), and A1C13 in CS2 at
10—15° give 23% of 3-crotonylacenaphthene, m.p. 
63—63-5° [oxidised by KMn04 in NaOH to 1 : 4 : 5- 
CO2H-C]0H5(CO)2O], which with HF yields 50% of
(VII). Zn-Hg-HCl-PhMe-H20-A c0H and(V II)give 
85% of 1'-methyl-&i'-cyclopenteno-‘i ’ : 5'-2 : 3-acenaph- 
thene, m.p. 38—38-5" [C6H3(N02)3 derivative, m.p. 
113—114°], giving no cryst. product when dehydro
genated by Se or Pd-C. With anhyd. Na2Cr20 7 in 
AcOH at <100° and then at the b.p., (VII) gives 
29% of 2-acctonaphthalene-l : 4 : 5-tricarboxylic acid
(VIII), m.p. 160° (instantaneous) or 189—191° (slow 
heating), the anhydride, m.p. 217—218° (Me ester, 
m.p. 261—262°, obtained from the acid by CH2N2-  
E t20), of which with basic Cu carbonate in hot 
quinoline yields 3-acelo-l : S-naphthalic anhydride, 
m.p. 217-5—218-5°. NaOCl oxidises (VIII) to 
naphthalene-1 : 2 : 4 : o-tetracarboxylic acid, m.p. 
(impure) 250° (instantaneous), 262—262-5° (slow 
heating) (dianhydride, m.p. 262-5—263°; Me., ester 
anhydride., m.p. 219-5—220-5°, obtained from the 
acid by CH2N2-E t20). Hydrindcne and perinaphthan 
also condense with BzCi or AcOH in presence of HF. 
M.p. are corr. R. S. C.

Syntheses of polycyclic com pounds re la ted  to 
the  stero ls. V II. Cyclisation of y-5-m ethoxy-
1-naphthylbutyric acid. G. A. R. K on and H. R.
S oper  (J.C.S., 1939, 790—792; cf. A., 1936, 465).— 
y-5-Methoxy-l-naphthylbutyric acid (I) and SnCl4 
in PhMe a t 100° (bath) give (results are variable)
l-keto-8-methoxy-l : 2 : 3 : 4-tetrahydrophenanthrene
(II), m.p. 137°, converted by MgMel, followed by 
dehydrogenation by Pd-C at 300—330°, into 8- 
methoxy-l-methylphenanthrene, m.p. 121—121-5° 
[picrate, m.p. 153—154°; s-C6H3(N02)3 compound, 
m.p. 177—178°; styphnate, m.p. 179—180°]. 7-
Keto-4-methoxy-7 : 8-dihydrohomophenalene, m.p. 
88—89° (compound C15H ,40 2, loc. cit.), is oxidised 
(Na2Cr20 7-Ae0H) to 4 : 1 : 8-OMe-C10H 5(CO2H)2, also 
obtained by oxidation of 3-mcthoxyaccnaphthene, m.p. 
66°, b.p. 174°/13 mm. (from 3-aminoacenaphthene 
bv the diazo-reaction and subsequent methvlation).

A. T. P.
Syntheses in  the stero l and sex horm one 

group. III . Synthesis of 7-hydroxy-3'-keto- 
3 : 4-dihydro [cj/clopenteno-l' : 2 '- l  : 2-phen- 
anthrene]. C. K. Ch u a n g , C. M. Ma, Y. L. T i e n , 
and Y. T . H ua ng  (Ber., 1939, 72, [5], 949—953).— 
Condensation of y-6-methoxy-l-naphthylbutyryl 
chloride with E t2 sodioacetylsuccinate (I) followed by 
hydrolysis of the product affords y-kdo-^-G-methoxy-1- 
naphthylheploic acid, m.p. 80—81° (after purification 
through the setnicarbazone, m.p. 166—167°). The 
Me ester is condensed by NaOEt in E t20  to the 
non-cryst. 2 - p - 6' - methoxy -1 ' - naphthylethylei/cZo- 
pentane-1 : 3-dione, converted by P20 5 into W-keio- 
7-meihoxy-3 : 4-dihydro[cy<Aopenteno-l’ : 2 '-l : 2- 
phenanthrcne] (dehydronorequihnin Me ether), m.p. 
210—211° (semicarbazone, decomp. ~310°). This is 
demethylated by AcOH-HBr (d 1-49) at 110’ to the

7-0//-derivative, m.p. 319° (decomp.) in bath pre
heated to 315°), and reduced (Clenunensen) and then 
dehydrogenated (Se at 300—320°) to 7-methoxy- 
[cycZopenteno-1': 2'-l : 2-phenanthrene], m.p. 133— 
134°. y-6-Methoxy-l-naphthyl-a-methylbutyryl 
chloride appears to react normally with (I) or with 
E t2 sodio-oc-acetylglutarate but hydrolysis of the 
product gives essentially the original acid in each 
case. H. W.

E thyl b isindanedionecarboxylate. G. Wan'ag 
(Ber., 1939, 72, [Z?], 973—976).—A dimeric product 
could not be obtained by the action of E t 2-ehloro- 
with E t sodio-indane-1 : 3-dione-2-carboxvlate (I). 
Et2 bisindanedionecarboxylate (diphthalylmccinate) (II), 
m.p. 211°, is obtained in 64% yield by the oxidation 
of (I) with P b02, (prepared according to Gattermann) 
in AcOH a t room temp. (II) reacts readily with 
NHPh'NH2 but gives only amorphous materials with 
varying N content. With NH2Ph in absence of 
solvent resins result; condensation does not occur 
in EtOH but in presence of AcOH there is ready 
formation of the dianil, C36H 2s0 6N2, m.p. 221—222°. 
Protracted action of an excess of NH2Ph leads to 
the production of some phthalanil, m.p. 207°; the 
di-p-tolil has m.p. 256°. Reaction does not take place 
with NHPhMe or NPhMe2. (II) is very stable towards 
acids but the protracted action of boiling conc. 
HC1 or cold conc. H 2S04 leads to some dihydroxy- 
naphthacenequinone. (II) is very sensitive to alkali.

H. W.
H eteropolarity . XXXV. Action of n itroso- 

dim ethylaniline on phencyclone. W. D ilth ey  
and H. P assing (J. pr. Chem., 1939, [ii], 153, 35— 
53; cf. A., 1938, II, 494).—Phencyclone is regularly 
obtained from pure phenanthraquinone and 
(CH2Ph,CO)2 by a limited amount of alkali in pure 
EtOH (cf. A., 1935, 1241). With p-NO-CcH,-NMe2 in 
C5H5N and N2 it gives CO and 9 : 10-dibenzoyl- 
pherumthrenemono-\i-dimethylami noanil (I), yellow, 
m.p. 217—218° (decomp.); in presence of 5% of 
CjHjNjHCI some 3 : G-diphenyl-2--p-dimethylamino- 
phenylA : Z-qq'-diphmylciicisooxazim (II), m.p. 351— 
352°, also results. Steric considerations show that 
the initial polycyclic adduct, being unstable, loses CO 
and forms (I) by ring-fission, and that (II) is a 
secondary product derived from (I). Structures are 
proved by the following reactions. HC02H, AcOH, 
or H2S in hot C5H 5N converts (I) into ( I I) ; AcOH 
(and other fatty acids) also causes some hydrolysis. 
NaOMe-MeOH or H20 2-N a0H  are without action on
(I), but H20 2 in HCOgH gives 9 : 10-dibenzoylphen- 
anthrene (111) andp-NOj’CgHfNMea, possibly by way 
of (II) w-hich is similarly oxidised. (I) gives a yellowish- 
red mono-, m.p. 220—221° (deeomp.), and yellow 
(?) di-hydrochloride, amorphous, a red mono-, m.p. 
273° (decomp.) (addition of HC104 to CIN to give 
CH-N+), and yellow di-perchlorate, m.p. 239—241° 
(decomp.), a monopicrate, m.p. 194—196° (decomp.), 
and an oxime, m.p. 340—341° (slow heating) or double 
m.p. 250° and 339—340° (rapid heating); warm 
C5H 5N reconverts the salts into (I). With MgPhBr 
in PhMe (I) gives 9-x-p-dimethylaminoanilobe?izyl-10- 
oL-hydroxybenzhydrylphenanthrene, m.p. 283—284°
(decomp.) [mono-, m.p. 308—309° (decomp.), and di-
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'perchlorate, m.p. 297—300° (decomp.); monopicrate, 
m.p. 264—266 - (decomp.)]. (II) gives a perchlorate, 
m.p. 292—293° (decomp.), and picrate, m.p. 211— 
212° (decomp.). 2}-NH2*C0H4*NMe2,HCl (not the free 
base) and (III) in hot C5H 5N under N„ give (II).

R, S. C.
(Estrone and cestradiol benzyl e thers.—See B.,

1939, 665.
Furfuraldehyde [colour] reactions of v itam in- 

i)2, horm ones of the  ad renal cortex , the corpus 
luteum , and the  androsterone and testosterone 
group and th e ir  re la tionsh ips to  constitutive 
factors. G. W o k e r  and I. A n ten  hr (Hclv. Chim. 
Acta, 1939, 22, 511—519; cf. A., 1939, II, 156).— 
The opening of ring B, occurring during the activation 
of egosterol to vitamin-Da, causes profound change 
in the H2S04-furfuraldehyde reaction and to a smaller 
degree in the H 2S04 reaction whereas the complete 
removal of the long side-chain is of much less 
importance. Great change is induced by the saturation 
of the double linking in dehydroandrosterone but the 
cis- or /iwis-configuration of the product of the change 
has also considerable influence. The position of the 
double linkings, apart from their no., is of great 
significance. The presence of a t least 1 OH appears 
essential for an intense colour reaction. H. W.

S tero ids and  sex horm ones. L II. C onstit
uents of the  ad renal cortex  and re la ted  su b 
stances. XXIV. C onstitu tion  of the ketones 
form ed by trea tin g  17-hydroxy-17-acetylenyl- 
androstane derivatives w ith  acetic acid in  
presence of m ercu ry  oxide and boron  fluoride. 
L. R uzicka , K. Gatzi, and T. R eic h stein  (Hclv. 
Chim. Acta, 1939, 22, 626—640; cf. A., 1938, II, 
413).—Addition of BF3-E t20  to 17-acetylenvlandro- 
stanc-3-<ra)i-s-17(a)-diol 3-monoacetate in Ac0H-Ac20  
containing HgO gives a diacetate (I), C25H380 5, m.p. 
227—229°, [a]5,8 0-0±0-2° in COMe2 (also obtained 
from 17-acetylenyl-3-ira?w-17(a)-diacetoxy-androstane 
and -androstene), and a diacetate (II), C25H380 5, m.p.
222—224°, [a]“  —7-9°±2° in COMe2. (1) appears 
indifferent to H2 (P t02 in AcOH) or to Cr03 in AcOH.
(I) is hydrolysed by KOH-MeOH to the (OH)2-ketone
(III), C^H^O.,, m.p. 305—306°, or 274—275° (vac.); 
the corresponding monoacetate (IV), m.p. 244—244-5°, 
[a]“  — 31-3°±2° in COMe,, is hydrogenated (P t02 in 
AcOH) and then acetylated to a monoacetate, m.p.
251—251-5°, and a diacetate, C25H40O5, m.p. 263-5— 
264° (which contains a tert.-OTL); the latter substance 
is hydrolysed to the triol, m.p. 303—305°. ( I ll)  is 
oxidised by Cr03 in AcOH a t room temp, to the 
(CO)r acid, C21H320 4, m.p. 226—228° (Me ester, m.p. 
106—107°). Similarly (IV) gives an acid, C^H^Og, 
m.p. 115— 117° (3/e ester, m.p. 106—106-5°, and its 
semicarbazone, m.p. 228—232°). (II) is hydrolysed 
to a (OH)r ketone (V), C21HM0 3, m.p. 205—206° 
(opaque at 110°); its diacetate, C25H380 5, m.p. 161— 
162°, [a]”  —34-8°±2° in COMe2, is reduced (P t02 in 
AcOH) and then acetylated (C5H5N-Ac20  at room 
temp.) to the triacetate, C27H420 6, m.p. 204—205°, 
which yields the triol, m.p. 298—300°. Oxidation of
(V) gives a neutral substance, m.p. 203—205° (not 
identical with aWopregnanedione), and an acid, m.p. 
283—292°. All m.p. are corr. H. W.

S teroids and sex horm ones. L III. H ydr
ation of 17-hydroxy-17-acetylenyl derivatives of 
the androstane and androstene series. L.
R uzicka , M. W. Goldberg , and F. H unziker  (Helv. 
Chim. Acta, 1939, 22, 707—716).—Previous results 
(A., 1939, II , 76) are modified. A5-Acetylenylandro- 
stene-3-<rons-17-diol and Hg(OAc)2 in EtOH or, pre
ferably, in EtOAc at room temp, and decomp, of the 
product with H2S give the compound A (R  =  H ; 
R ' =  Ac), m.p. 221—222°, [a]D —53°±1° in dioxan, 
hydrolysed to the alcohol, m.p. 275—277°, [a]D —113° 
¿ 3 °  in dioxan, obtained by the BF3-HgO method.

OR'
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Similarly, 17-acetylenylandrostanediol affords the 
ketone acetate (B, R =  II ; R ' =  Ac), m.p. 202—204°, 
[«]„ ¿ 0 °± 2 °  in dioxan, whilst under similar conditions 
its diacetato yields the diacetate (B, R  =  R ' =  Ac), 
m.p. 227—229°, [a]D —3-4°±l° in dioxan, hydrolysed 
to the (OH)r ketone (B, R =  R ' =  II), m.p. 274—275° 
when rapidly heated (when slowly heated it is con- 

n  verted into a modification,
f > \  OR m P- 305°)> W» ~ 3 0 °± I0 °  in
y  Yvr dioxan (oxime, m.p. 248— 
I J J. o 249° ; monoacetate, m.p. 244— 

245°, [a]0 -3 1 °± 1 °  in di- 
0:1 Jx J oxan). 17-Acetylenyltesto-

V  (c -> sterone gives the acetoxydi-
kelone (I) (C, R =  Ac), m.p. 198—200°, [<x]u +66°±1° 
in dioxan, hydrolysed to the OH-diketone (C, R =  H), 
m.p. ~280°, [a]0 +47°±2° in dioxan. (I) is also 
obtained from 17-acetylenylt«stosterone acetate. All 
m.p. are corr. (vac.). H. W.

New syntheses in  the stero l series. G. E hr- 
iiart, H. Rcscrao, and W. Aumüller (Angew. 
Chem., 1939, 52, 363—366).—Under definite con
ditions 3-hydroxybisnorcholenic acid is very smoothly 
degraded (Curtius) to 3-hydroxyternorcholenylamine
(I), converted by H N 02 into pregnenediol, which is 
oxidised to progesterone (II). Preferably (I), its 
O-Ac derivative, or 3-ketoternorcholenylamine is con
verted by HOC1 into the stable, cryst. chloroamine; 
this with alkali yields the ketimine, which is hydro
lysed by acid to (II). This reaction with HOC1 
appears to be general for higher amines. Deoxy- 
cholic acid is transformed (Grignard and double 
degradation) into 3 : 12-dihydroxybisnorcholanic acid, 
acetylated and degraded (Curtius) to 3 : 12-diacet- 
oxyternorcholanylamine ; this is converted by suc
cessive treatment with H0C1 and hydrolysis into 
3 : 12-dihydroxypregnanone. The 3 : 12-Ac2 deriv
ative of this is partly hydrolysed to 3-hydroxv-12- 
acetoxypregnanone, which is oxidised and brominated 
to 4-bromo-3-keto-I2-acetoxypregnanone; this is 
transformed by loss of HBr followed by cautious 
hydrolysis into 12-hvdroxyprogesterone. Pregnenol
one is converted by the Beckmann transformation 
into 3-hydroxyœtiocholenylamine, oxidised to 3-keto-
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setiocholenylamine, which is transformed (HOCI etc.) 
into androstenedione. Acetylpregnenolone is oxidised 
by Pb(OAc)4 to 3 : 21-diacetoxypregnenone. Proge
sterone is converted similarly into deoxycorticosterone 
acetate; by use of the corresponding Pb salt, the 
propionate, benzoate, palmitate, etc. are obtained. 
Deoxycorticosterone has m.p. 138—140° and 152— 
154° after resolidification; it is polymorphous.

H. W.
cp i-A5-Pregnen-3-ol-20-one. A. B u te n a n d t 

and A. H eusner (Ber., 1939, 72, [B], 1119—1121).— 
A5-Pregnene-3; 20-dione is reduced (Raney Ni in 
EtOH) to As-pregnenolone (removed by pptn. with 
digitonin) and ej>i-A5-pregnen-3-ol-20-one, in.p. 148— 
152° (softens at 144°), [«]“  +54-5° in EtOH (acetate, 
m.p. 147°, [a]o +57-2°). H. W.

Steroids and sex horm ones. LIV. A ddition 
of oxygen to  A4!l7-21-acetoxypregnadien-3- 
one. L. R uzicka and P. Müller  (Helv. Chim. Acta, 
1939, 22, 755—757).—17-Vinyl testosterone is ob
tained in excellent yield by partial hydrogenation 
(Pd-CaC03 in C5H 5N) of 17-acetylenyltestosterone. 
o-C02H C 6H4*C03H transforms A4:17-21-acetoxypreg- 
nadien-3-one (I) in E t20  into A4-17 : 20-oxido-2l-acet- 
oxypregnen-3-one, m.p. 125° (corr.), [a]D +99°+1° in 
dioxan. (I) is converted by 0 s0 4 in E t20  followed 
by Na2S04 in E t0 H -H 20  into Al-17(ß)": 20 : 2\-tri- 
hydroxypregnen-3-one, m.p. 190° (corr.), [a]D 4-62-6+1° 
in dioxan. H. W.

T ransfo rm ation  of dehydroandrosterone into 
17-j.s'oprogesterone and progesterone. A. B ute- 
nandt, J. Schmidt-Thome, and H. Paul (Ber., 1939, 
72, [2?], 1112—1118).—17-Ethylandrostene-3 : 17-diol 
is converted by Ac20  in C5H5N a t 20° into the
3-monoacetate, m.p. 167—168°, transformed by P0C13 

fTTMp in boiling C5H5N into the
■ &  ' substance (1), m.p. 140°.

4' N This is converted by the
)------- ' successive action of 0s04 in

E t20  and Na2S03 into A5- 
pregnene-3:17": 20-triol (II), 
m.p. 227°, [« $  -7 5 °  in 

E tO H ; the unpurified product is converted by Ac20  in 
C5H 5N at 20° into two stereoisomeric 3 : 20-diacetates
(111), m.p. 182°, [a]“  —74° in EtOH, and m.p. 152— 
153°, [oc]d° —36° in EtOH. The former is hydrolysed by 
aq. KHCOs to apregnenetriol, m.p. 241°(slight decomp.), 
[«]“> —102° in EtOH, -whereas the latter affords (II). 
Either triol is converted by Pb(OAc)4 in AcOH to 
dehydroandrosterone. At 120°/~0-01 mm., (I ll)  
(m.p. 182°) and Zn dust afford 17-tsopregnen-3-ol- 
20-one acetate, m.p. 169—171°, [a]D —126° in EtOH, 
hydrolysed (aq. KHC03) to 17-i«>pregnen-3-ol-20-one, 
m.p. 170—172°, [a]n —136° in EtOH. This is oxidised 
by Al{OPr^)3 in PhMe-cycZohexane to 17-i.soproge- 
sterone, m.p, 145° after softening at 142°, [a]!,0 ±0° in 
EtOH, isomerised (boiling HCl-EtOH) to progester
one, m.p. 127—128°, [a]D +187° in EtOH. H. Wl

M ethyl 17(a)-hydroxy-3-keto0etiooliocholanate 
and  m ethyl androstane-17(a)-ol-3-one 17-acet
ate. K. Gätzi (Helv. Chim. Acta, 1939, 22, 753— 
754).—Oxidation (Cr03 in AcOH) of Me 3(ß): 17(a)- 
dihydroxyffitioa/iocholanate gives Me 17(a)-hydroxy-

3-ketosetioaWocholanate, m.p. 228—230° (corr.). Me 
A5-3(p) : 17(a)-dihydroxyandrostene 17-acetate is re
duced (P t02 in AcOH) to Me 3(p): 17(a)-dihydroxy- 
androstane 17-acetate, m.p. 179—181° (corr.), which 
is oxidised by Cr03 in AcOH at room temp, to Me 
androstan-ll (tx)-ol-3-one 17-acetate, m.p. 119-5— 
120-5° (corr.). Neither ester is identical with that 
described by Ruzicka et al. (A., 1939, II, 327).

H. W.
O xidation of cholesterol and  trans-deh.yd.ro- 

androsterone w ith  osm ium  tetrox ide. M. I.
U schakov and A. I. L iu ten b er g  (J. Gen. Chem. 
Russ., 1939, 9, 69—72; cf. A., 1937, II, 458).— 
Cholesterol in E t20  and 0 s0 4 (42 hr. a t room temp.) 
yield cis-cholestane-3 : 5 : 6-triol (3 : 6-diacetate, m.p. 
188—189°), oxidised by Cr03 in AcOH (23 hr. at 
room temp.) to cis-cholestan-5-ol-3: 6-dione. De
hydroandrosterone and 0 s0 4 similarly give cis- 
androstane-3 : 5 ; 6-triol-17-one [3 : 6-diacetate, m.p.
248-5—249-2° (corr.)]. A4-Androstene-3 : 6 : 17-trione 
is reduced (Zn in AcOH) to androstane-3 : 6 : 17- 
trione, m.p. 191—192°. R. T.

Photochem ical tran sfo rm atio n  of a|3-unsatur- 
ated stero id  ketones u n d er the  influence of u ltra 
violet lig h t. A. B u te x a n b t  and A. W olff  (Ber., 
1939, 72, [5], 1121—1123).—The photochemical 
change causes alteration in the absorption spectrum 
and disappearance of 3-CO recognisable by the ordin
ary reagents; the product is not an ap-unsaturated 
ketone. Cholestenone gives a product, C64H 880 2, 
gradual decomp. >360°, [a]|3 +36-2° in CHCU. 
Substances, C42H 60O4, slow decomp. >340°, [a]f? 
+  107° in CHCLj [dioxime, m.p. 390—400° after 
gradual decomp, a t >280°, formed from CO group at 
C(20)], and C44H640 6, m.p. 350—355° after gradual 
decomp. >300°, are derived from progesterone and 
testosterone, respectively. H. W .

H alogenation in  the an thraquinone series.
F. H. D ay (J.C.S., 1939, 816—818).—K  anthra
quinone- 1-sulphonate and B r-H B r-H ,0 at 250° for 
24 hr. give 1-bromoanthraquinone. The 1 :5- and
1 : 8-disulphonates give small yields only of (?) 
dibromoanthraquinones. p-S03H groups are not 
replaced a t 260°. Anthraquinone-l-carboxylic acid 
and aq. NaC103-HCl, or B r-H 20 , a t 200°, afford 1- 
chloro- or 1-bromo-anthraquinone, respectively. The
2-carboxylic acid does not react. 1-Nitroanthra- 
quinone and conc. HC1 at 250—280° give an impure 
chloroanthraquinone, m.p. 133—135°. 1-Hydroxy- 
anthraquinone-2-sulphonic acid in cold H20  with 
excess of Br in KBr (high temp, causes disruption of 
anthraquinone ring) gives 4-bromo-l-hydroxyanthra- 
quinone-2-sulphonic acid [K salt is converted by 
aq. Ba(OH)2 a t 200° into a trace of purpurin, or 
by 80% HsS04 a t 170° into 4-bromo-l-hydroxy- 
anthraquinone]. K2 anthrarufin-2 : 6-disulphonate 
and Br in H„0 (cold) give a Br4-derivative (K2 salt). 
Alizarin-3-sulphonic acid and excess of Br give the 4- 
Br-derivative (K  salt, + 2 H 20). Quinizarin-3-sul- 
phonic acid does not react similarly. I-Amino- 
anthraquinone-2-sulphonic acid (from 1 % aq. solution 
of Na salt and HBr) and Br-KBr at 100° afford
2 : 4-dibromo-l-aminoanthraquinone, m.p. 214°. 4 : 8-
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Diaminoanthrarufin-2 : 6-disulphonic acid and Br- 
H„0 give a substance possessing dyeing properties.

A. T. P.
S tructu re of aniline-black. III . S tructu re  

and m echan ism  of fo rm ation  of W illstS tter’s 
imines. J .  S. J offe  and V. J .  Soloveitschik  (J. 
Gen. Chem. Russ., 1939, 9, 129—143).—In presence of 
0-5 mol. of FeCl3 per mol. of p-NH2-C5H4-NHPh (I) 
the sole product is pp'p"-
NHPh-C(iH4-NH-C6H4-NH-CeH4-NH2 (II) (Ac deriv
ative, m.p. 199—200°), whilst with excess of FeCl3 
the product is pp'p"-
NHPh-C6H4-NH-C6H4-N:CGH4:NH (III). The re
actions are represented : (I) -> NPh;CGH4INH [+  (I)]

(II) -> (III). (I) and 4 : 1 :  2-N02-CGH3Cl-S03H
(IV) (12 hr. a t ICO—170°, in presence of MgCOs) 
yield 4-nitro-4'-anilmodiphenylamine.-2-sulphonic acid, 
reduced (Zn in NaOH) to the corresponding 4-NH2- 
compound. This is hydrolysed with 10% HC1 to
4-amino-4'-anilinodiphenylamine, (V), m.p. 154°, which 
condensed with (IV) gives 4-anilino-4'-(4"-nitro-2"- 
sulphoanilino)diphenylamine, hydrolysed and reduced 
(as above) to (II). NHPh, with |>-NHAcC6H4-NO 
in 80% H2S04 at —5° yields 'N-acetyl-'N'-p-anilino- 
phenyl-1 : 4-benzoquinonedi-imine, m.p. 178—180°, re
duced by NHPh-NH, to the Ac derivative, m.p. 
168°, of (V). Similarly, NHPh, and 4-nitroso-4'- 
acetamidodiphenylamine yield the Ac derivative, 
m.p. 179—180°, of (III), reduced by NHPh’NH2 to 
that of (II). R. T.

Reaction of p-phenylenediam ine and its  deriv
atives w ith  diazonium  sa lts . II I . T ran sfo rm 
ation of d iazonium  salts . J .  S. J o ffe  and V. J .  
Soloveitschik  (J . Gen. Chem. Russ., 1939, 9, 114—■ 
118).—The following reactions take place when 
diazotised amines are added to pp'p"- 
NHPh-[C6H4-NH],-C6H4-NH2 ( I ) : (I) +  2RN2-OH 
-> NHPh-CGH,-NH-C6H4-N:C6H4:NH (II) +  R , -f 
2H20  +  N ,; (II) +  2RNVOH ->■ 
NPh:C6H4:N-C8H4-N:C6H4:NH (III) +  R , +  2EL.0 +  
No; (III) +  RN2-OH->
NPh:c$H4:N-c6H4-N:csH4:NR +  h .,o  +  N2 (R =  
o-C02H-C6H4-, p -N0 2-C6H4-, 2 : 5-C6H3Cl2).

R. T.
Use of (it-m enthol for the p rep ara tio n  of 

biosynthetic g lucuronic acid. R. T. W illiams 
(Nature, 1939, 143, 641; cf. A., 1938, III, 1041).— 
¿i-Menthol conjugates with glucuronic acid to the 
extent of 60% in the rabbit, and affords the best 
method of obtaining relatively large amounts of this 
acid, which can then bo readily isolated as the NH4 
salt. This contains —60% of d- and 40% of Z-acid, 
and can be resolved by fractional crystallisation from 
H20. d-Menthyl-$-d-glucuronide, m.p. 110—112°, 
[“Id + 5° in alcohol, is thus obtained. L. S. T. 

E thinylborneol.—See B., 1939. 578.
Sesquiterpenes. X LIII. C onstitution of the 

caryophyllene m ix tu re . D egradation of dihydro- 
caryophyllene. L. R uzicka , K. H u b e r , P. A. 
P lattn er , S. S. D eshapande , and S. Stud er  (Helv. 
Chim. Acta, 1939, 22, 716—727).—Technical caryo
phyllene (I), b.p. 118—121°/10 mm., aD -7 -4° to 
—8-8° (I — 1), is hydrogenated (Raney Ni in MeOH) 
to  dihydrocaryophyllene, b.p. 122—123°/12 mm., aD

— 14° (I — 1), which is converted by successive 
treatments with 0 3 in AcOH and warm H20  into a 
non-cryst. Me lcetocarboxylate, C16H280 3, b.p. 117— 
120°/~1 mm., aj) +47° (I =  1), and non-investigated 
neutral products. The corresponding acid is trans
formed by NaOH and Br into CHBr3 and a non- 
cryst. dicarboxylic acid, C14H240 4, converted by 
CH2N2 into the Me2 ester, b.p. 106—108°/~1 mm., 
aD +39° (1= 1) (corresponding dianilide, m.p. 188°). 
The Th salt of the acid passes a t ~370° into a mixture 
of ketones, C13H220 , (J ) b.p. 62—63°/~l mm., 
aD +44° (I =  1) (semicarbazone, m.p. 188—190°), 
which gives a pale yellow colour with C(N0,)4 and 
very slowly absorbs 0  from o-C02H*C6H4-C03H in 
E t20  at 0°, and (B), b.p. 62—65°/~ 1 mm., aD —42° 
(I =  1) (semicarbazone, m.p. 145°), which gives a 
pale yellow colour with C(N02)4 and appears to contain 
aß-unsaturated components. A  is transformed by 
HC02E t and NaOMe in E t20  into the non-cryst. 
OH-CH2 derivative, ozonised to the acid, C13H220 4, 
(Mc2 ester, b.p. ~155°/10 mm.), the Th salt of which 
passes into the ketone, C12H20O, isolated as the 
semicarbazone, m.p. 153-5—156-5°, which is hydro
genated to the compound, C13H25ON3, m.p. 113—114°. 
The yields in the series are not good but the sequence 
establishes the great probability that at least one 
component of (I) has a 7-membered ring (Rvdon, A., 
1938, H, 107). Homocaryophyllenic acid is cyclised 
through the Th salt to a ketone, the semicarbazone, 
m.p. 184—185°, of which is hydrogenated (P t02 in 
AcOH at room temp.) to the semicarbazido-compound, 
C10H 19ON3> m.p. 172—174°. Se02 oxidises (I) in 
Ac20  to a mixture of dihydrocaryophyllenols, b.p. 
155—158°, which could not be caused to react with 
0-C„H4(C0)20  in C6H5N ; it is oxidised by Cr03 in 
AcOH mainly to neutral products from which a 
semicarbazone,, C10H2-ON3, m.p. 243°, [a]D +68-8°, 
is isolated. The absorption spectrum corresponds 
with that of an a3-unsaturated aldehyde or ketone.

II. W.
Terpenechrom ogenic o r terpenochrom ic com 

pounds. II. Spectroscopic exam ination  of the 
p igm ents form ed in  the EM  reaction w ith  essen
tia l oils. A. Müller  (J. pr. Chem., 1939, [ii], 153, 
77—90).-—Examination of the common absorption 
bands of the terpenochromes formed from a large no. 
of essential oils (apart from those which show con
tinuous absorption hi the region 400—490 mix.) 
permits the discrimination of two main types of 
terpenechromogenic components with the approx. 
structure of bisabolene and the azulenogen type. 
The former, which are rather widely distributed in 
essential oils, form with the EM  reagent pigments 
which absorb mainly in the region 480—530 mix. 
The latter show more bands in the region 530—700 
mu- which are closely similar to the visible absorption 
bands of the true azulenes. H. W.

M arrub iin , a diterpenoid  lactone. (Mis s ) F. 
H ollis, J . H . R ichards , and A. R obertson  (Nature, 
1939, 143, 604; cf. A., 1908, i, 344).—Marrubiin
(I), m.p. 158°, C20H2SO4, gives on hydrolysis a mono
basic acid (II), C20HS0O5, m.p. 197° (Me, m.p. 85°, 
and Et ester, m.p. 88 ). Hydrogenation of (I) and
(II) gives the corresponding /^-derivatives, m.p. 132°
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and 187° (Et ester, m.p. 95°), respectively. (I) 
contains 1 OH, which is probably a tert.-OH; the 
fourth 0  is present in an oxide system. (I) is readily 
resinified by warm mineral acids and by hot HC02H, 
and is oxidised (KMn04) to a neutral compound, m.p. 
211°, and a lactone, m.p. 161° (acid, m.p. 208°), 
which, with a liquid acid, is also formed by the action 
of Os- Dehydrogenation (Se) yields 1 : 2 : 5 -  
C10H5Me3 (aga'thaline). (I) is a hydroxyditerpene 
lactone of the manoyl oxide type. L. S. T.

Lupeol. IV. F. B ied eba cii (Arch. Phann., 
1939, 277, 163—173; cf. A., 1938, II, 288).—Oxid
ation (CrO,) of lupeol acetate yields a keto-acetate
(I), C31H50O3, m.p. 265° (Heilbron et al., A., 1938, II, 
195, give C32H 520 3), a neutral substance, C32H 520 3, 
m.p. 259°, and a mixture of acids, the Na salts of 
which on méthylation and further oxidation yield Me 
ketolupanecarboxylates, (II), m.p. 263°, and (III), 
m.p. 201° [2 : 4-dinitrophenylhydrazone, m.p. 157° 
(sintering at 135°)], hydrolysed to the acids, m.p. 
266° and 281° respectively. Hydrolysis of (I) yields 
the keto-alcohol, C,9H480 2, oxidised (Cr03) to a 
diketone (IV), C29H460 2, m.p. 208°. Oxidation (Cr03) 
of lupeol gives the above keto-acids, and (IV). Re
duction (Clemmensen) followed by méthylation of
(II) and (III) affords the Me lupanecarboxylates, 
m.p. 225—228° and 194—197° respectively. Lupeol 
with K in CjHjj-OH-PhMe, followed by CS2 and then 
Mel, yields Me lupeylxanthogenate, m.p. 207°. Ther
mal decomp, of this or of lupeol benzoate yields the 
same lupeylene. Lupeol acetate dibromide, m.p. 
225° (from lupeol acetate and Br in CHCl3-AcOH), 
with AgN03 in C5H 5N gives bromolupeol acetate, 
m.p. 205° (sintering at 197°). Bromolupeol is un
affected by boiling EtOH-KOH. A. Li.

T riterpenes. XLVI. K eto-derivatives and 
oxides of the a- and  p-am yrin series. L. R uzicka , 
G. Müller , and H. Scîiellenberg  (Helv. Chim. 
Acta, 1939, 22, 758—766).—Oxidation of p-amyrin 
acetate (I) by Cr03 in AcOH affords keto-$-amyrin 
acetate, m.p. 264—265°, whilst p-amyrin benzoate 
similarly affords keto-fi-amyrin benzoate, m.p. 262— 
263°, [<x]D +154-5° in CHC13, either of which is hydro
lysed by alkali to keto-fi-amyrin, m.p. 230—231°, 
[a]D +102° in CHClj, converted by the more protracted 
action of alkali into a compound, CS0H ,aO2, m.p. 
247—248°, [a]D +81-5° in CHC13. The difference 
between these observations and those of Beynon 
et al. (A., 1938, II, 416) is unexplained. The com
pound obtained from (I) and II20 2, m.p. 292—293°, 
has in CHC13 an absorption max. a t 2900 a . and the 
“ p-amyrin oxide ” obtained therefrom by alkaline 
hydrolysis has m.p. 207—208°, absorption max. 
2800 a . ; it is therefore ketodihydro-fi-amyrin, identi
cal with the compound derived from P-amyrin and 
Bz02H. The absorption curves of 3-amyrilene di
oxide and p-hydroainyrilene oxide have max. at 
~2800—2900 a . The spectra of a-amyrilene oxide, 
m.p. 173° and 133°, and of a-cholestene oxide are 
recorded. The results show that in the amyrin 
series oxido-groups are stable only in ring A  whereas 
in ring C they pass into CO groups. Improved 
directions for the oxidation of a-amyrin to «-amyrone
(II), m.p. 125—126°, are given; the semicarbazone,

m.p. 204—205°, is best obtained by triturating 
NH2-C0-NH-NH,,HC1 with cryst. NaOAc and MeOH, 
filtering, and adding the filtrate to (II) in E t20 - 
MeOH at room temp. This is converted by NaOEt 
in EtOH at 180° into a-amyrene, m.p. 124°, [a]D +95° 
in CHC13. All m.p. are corr. H. W.

T riterpenes. XLVII. In troduction  of new 
double linkings in  the a- and [3-series. L. 
R u z ic k a , G. M u l le r ,  and H. S c h e l le n b e r g  (Helv. 
Chim. Acta, 1939, 22, 767—777).—Protracted heating 
of keto-P-amyrin with a large excess of MgMel gives 
a jelly, which is acetylated to methyldchydro-$-amyrin 
acetate, C33H 520 2, m.p. 225—226°, [a]D +133° in CHC13, 
which shows an absorption band a t 2400 a. charac
teristic of a conjugated double linking. Under similar 
conditions keto-a-amyrin yields methyldehydro-z- 
amyrin, m.p. 148—152°, which gives an acetate, m.p. 
228—230°, [oc]d +144° in CHC13, obtained also from 
keto-a-amyrin acetate and MgMel. p-Amyrin acetate
(I) is readily oxidised by Se02 in boiling AcOH to a 
dehydro-&-amyrin acetate, m.p. 228—229°, [a]D —62° 
in CHC13, hydrolysed by alkali to dehydro-$-amyrin, 
m.p. 228—229°, [«]!? -7 2 °  in CHC13, which could not 
be hydrogenated (P t02 in dioxan) and does not add 
maleic anhydride; it appears to have a conjugated 
double linking. I t  is also obtained by hydrolysis of 
dehydro-fi-amyrin benzoate, m.p. 249—250°, [a]D —34° 
in CHC13. p-Amyrene under similar conditions affords 
dehydro-p-amyrene, m.p. 218—219°, [a]i>9 —73° in 
CHC13. The corresponding a-acetate and -benzoate 
are unchanged by protracted boiling with Se02. 
P-Amyrin benzoate and S a t 230—240° give (after 
hydrolysis) a compound, C30H44OS, m.p. 201°, whilst
(I) yields a substance, C32H460 2S, m.p. 199—200°; 
the crude oxidation product when cryst. repeatedly 
from M e0H-H20  give small amounts of an uniden
tified material, m.p. 251°, and a ketone, C30H mO3, 
m.p. 281—282° (acetate, m.p. 231—232°, oxidised to 
an acetyl-lactone, C32H440 5, m.p. 278—279°). Keto-a- 
amyrin is converted by Na and amyl alcohol into a 
substance, C35Hg0(62)O3, m.p. 225—226°, [a]D —50-5° in 
CHC13, which gives only a faint colour with C(N02)4. 
Under these conditions a-amyrin is unchanged. All 
m.p. are corr. H. W.

T riterpenes. XLVIII. P ro d u cts  of the  oxid
ation  of lupeol and  esters  of lupeol w ith  m ono- 
perph tha lic  acid and  w ith  selen ium  dioxide.
L. R u z ic k a  and G. R o s e x k ra n z  (Helv. Chim. Acta, 
1939, 22, 77S—788).—In agreement with Heilbron 
et al. (A., 1938, II , 195) and contrary to Dieterle ct al. 
(ibid., 288), lupeol absorbs only one mol. of 0 2 
from o-C02H-C6H4-C03H in 24'o r  120 hr. giving 
lupeol oxide (I), m.p. 192— 197°, [ a ] D +8-83° in CHC13, 
whilst dihydrolupeol is unaffected. Lupeol acetate 
oxide (I I ) , m.p. 226— 230° after softening a t 218—  
222°, [ a ] D +24° in CHC13, obtained by oxidation of 
the acetate, is hydrolysed by alkali to a mixture of 
approx. equal parts of (I) and the aldehvde, lupanalol
(111), C30H 50O2, m.p. 173—175°, [a]D +8-9° in CHCL,, 
and is converted almost quantitatively by acid into
(I II )  (oxime, m.p. 221—222°; acetate, m.p.'223—226°, 
[ a ]0  +14-4° in CHCU. Oxidation of (I I I )  by Cr03 
gives acetylisolupanolic acid, m.p. 290-—291° (vac.), 
[aju +24-3° in CHC13 [Me ester, m.p. 280—281° (vac.),
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[«]„ + 0 4 °  in CHClg, hydrolysed by protracted boiling 
with 2N-KOH-EtOH to the OH-acid, m.p. 290—291°, 
[a]n +8-44° inCHCl3], and a neutral substance, C3iH 50O3 
or C32H520 3, m.p. 267—268°, [a]D +0-80° in CHC13. 
Lupeol acetate (IV) is oxidised by Se02 in boiling 
Ac20  to lupenediol diacetate, m.p. 178—179°, which 
gives a pale yellow colour with C(N02)4 and is hydro
lysed to lupenediol, m.p. 227-5—228-5°. Lupeol 
benzoate is transformed by Se02 in boiling Cr;H 0 into 
ketolupeol benzoate, C37H ?20 3, m.p. 268-5°, which does 
not contain an active H, does not give a yellow 
colour with C(N02)4, but gives an oxime, m.p. 235— 
237°. I t  is hydrolysed to ketolupeol, m.p. 232—233°. 
Under similar conditions, (IY) gives a substanee, 
3̂2̂ -48<»o)̂ 3> m-P- 224—226°. H. W.

T riterpenes. XLIX. O xidation of m ethyl 
acetyloleanolate and m ethyl acetylsum aresinon- 
ate w ith  selenium  dioxide. L. R uzicka , A. Gbob , 
and F. C. van d er  Sluys-Ve e r  (Helv. Chim. Acta, 
1939, 22, 788— 792).— Oxidation of Me acctyloleanol- 
ate with Se02 in boiling AcOH gives a strongly 
unsaturated substance, (?) CMlI46O0, m.p. 245—246”, 
[a]D +146° in CHC13, and Me acetyldehydro-oleanolate, 
C33H5p04, m.p. 227—228°, [«]D +137° in CHC13, which 
contains two conjugated double Unkings, probably in 
the same ring. Alkaline hydrolysis converts it into 
Me dehydro-oleanolate, m.p. 168—169°. Similarly, 
Me acetylsumaresinonato is oxidised to Me dehydro- 
acetylsumaresinonate, m.p. 302—303°, [a]D —151-6° in 
CHC13, the absorption spectrum of which indicates 
the presence of CO and two conjugated double 
linkings. H. W.

T riterpene group . V. O xidation p roducts of 
the (3-amyrin derivative, C30H 41OS. J . C. E. 
Simpson  (J.C.S., 1939, 755—759).—Oxidation (Cr03-  
AcOH) of the OH-ketone (I), C30H44O3, obtained 
from the keto-acetate oxidation product (improved 
prep.) of the compound, C30H44OS (improved prep., 
cf. Jacobs et al., A., 1930, 1292), gives a diketone, 
C30H420 3, m.p. 289—290°, [a]{? —94“ [monosemicarb- 
azone'm.p. 287—289° (decoinp.)], which with HN03 
affords a AT0 2-compound, C30H42O7N2, m.p. 219—220“ 
(decomp.), [a]},8 —87°, also obtained from (I) and 
H N 03. The hydroxy-keto-lactone (II), C30H42O4 
(oxidation product of CgoH^OS), is oxidised (Cr03-  
AcOH) to a diketo-lacione, C30H40O4, m.p. 250-5—252°, 
[“Id +66° (monoxime, m.p. 307—310“), which with 
H N 03 yields a AT0 2-compound, C3qH4207N2, m.p. 
223-5—224-5° (decomp.), [a]},8 +49°, also derived from
(II) and HNOa. The structural relationship between 
the N 02-compounds is the same as between (I) and
(II). Oxidation of (II) with Cr03-H 2S04 gives (small 
yield) a lactone, C28H380 4, m.p. 259—260°, [«]“  —271°, 
and an acid, isolated as the Me2 ester, C?2H440 7, m.p. 
216-5—217-5°, [a]l? —31-7°; the lactone is hydrolysed 
(KOH) to an acid, isolated as the Me ester, C^H^Oj, 
m.p. 210—211°. The acetate of (I) is oxidised (Cr03-  
H 2S04) to an acetate, C32H44Ofi, m.p. 342—344° 
(decomp.), [a]“ +63°, hydrolysed (KOH) to an alcohol, 
CmH420 5, m.p. 337—339°, [«L3 +26-7°. These data 
are difficult to explain on the structure for p-amyrin 
suggested by Ruzicka et al. (A., 1937, II , 202). (All 
rotations measured in CHC13.) F . R. S.

H ydrocarbon C20H 28.—SeeB., 1939, 582.
Volatile p lan t substances. X. Vetivones, the 

odoriferous constituen ts of oil of vetiver. A. S.
P fau and P. A. P lattner  (Helv. Chim. Acta, 1939, 
22, 640—654; cf. A., 1939, II , 148).—The attempted 
isolation of the ketones from the oil by means of 
S03H-C6H4-NH-NH2 gives a large proportion of resins. 
Girard’s reagent P  can be applied directly to the oil 
but the regeneration of the ketones is difficult. 
With NH2-CO-NH-NH2 an enriched fraction of 
the oil gives $-veiivonesemicarbazone (I), m.p. 228 
—229°, [<x]d —71° in AcOH, and a-vetivonesemicarb- 
azone, m.p. 210—212° (decomp.), [cc]d +316° in AcOH. 
These are hydrolysed by o-C0H4(CO2H)2 to ¡3- (II), 
b.p. 153—154°/4 mm., m.p. 44—44-5°, [a],? —24-1° in 
EtOH, and a-, b.p. 152—153°/4 mm., [a]!" +225° in 
EtOH, -vetivone. (II) does not appear to combine 
with NaHS03. (I) is transformed by cone. aq. KOH 
containing CuS04 into the hydrocarbon, C15H21, b.p.
110—112°/2-5 mm., which does not give a cryst, 
hydrochloride. Al(OPr0)3 in Pr^OH at room temp, 
transforms (II) into a hydrocarbon, C15H22, b.p. 110°/
3-6 mm., and $-vetivol, b.p. 129—132°/0-5 mm. (II) 
is reduced by Na and EtOH or catalytically (Ni-95% 
EtOH a t 70°) to fi-dihydrovetivol (III), b.p. 144°/ 
2-4 mm., m.p. 107° (3 : 5-dinitrobenzoate, dimorphous, 
m.p. 121° or 129-5—130°). p-Diliydrovetivone, ob
tained during the partial hydrogenation of (II), is 
characterised by a dibenzylidene derivative, m.p. 
130-5—131-5°. "Hydrogenation ( P t0 2 in AcOH) of
(II) or (111) leads to fi-tetrahydrovetivol, m.p. 76—
76-5°, oxidised to $-tetrahydovetivone, b.p. 139°/3 mm., 
m.p. 37-5—3S° (dibenzylidene derivative, m.p. 101-5— 
102°). The mixture of dextrorotatory semicarbazones 
obtained during the isolation of (I) gives isovetivones, 
reduced (Na-EtOH) to dihvdroisovetivols, b.p. 153°/ 
4 mm. * H. W.

Action of n itric  acid on wood. C hem istry  of 
lignin. R. S. H ilb er t , W. K r u g er , and G. H e c h - 
ler  (Ber., 1939, 72, [B], 1075—1082).—The action 
of HN03 (d 1-51) on red beech or pine wood resembles 
that on cotton wool or sulphite cellulose but the 
nitrated wood is only partly sol. in 72% H2S04, in 
which the nitrated cellulose (I) dissolves completely, 
and is almost completely denitrated by (NH4)2S, 
which reduces the N content of (I) to ~2%  only. 
The solution obtained by nitrating wood when diluted 
with H20  gives a yellow ppt. (II) which according to 
analysis is not aromatic and may consist of 5 
(C6H 100 5 — H20) units into which 7 N 02 residues 
have entered. The bulk of the N is present as N 03. 
The ppt. gives NH3 when warmed with alkalis and 
HCN when treated with acids. Methylated beech- 
wood is almost completely sol. in HN03 and is very 
largely pptd. from the solution by H20 ; the N con
tent is that of the product from wood. Evapor
ation to dryness of the filtrate from (II) leaves a 
dark yellow powder (III) in which — half the N is 
present as N 03 and the other half in another form, 
chiefly as NH3 and HCN. Sucrose, when treated 
successively with HC1 and H N03, gives a solution 
which, when evaporated to dryness, leaves a residue 
similar to (III). Pine lignin (15% OMe) behaves 
towards conc. H N 03 very similarly to methylated
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sucrose lignin, supporting the authors’ view that the 
lignins are products of the action of conc. acids on 
cellulose. The reaction between wood and dil. H N 03 
can be regarded fundamentally as a hydrolysis 
followed by further change of the products by acid. 
In  explanation of the formation of HCN it is shown 
that aromatic compounds react rapidly with dil. 
HNOj only if free OH is present. With
o-0 H C 6H4’C02H, PhOH, and vanillin the change 
occurs rapidly at 100° with immediate formation of 
HCN, whereas piperonal and methylated vanillin 
react much more slowly. Furfuraldehyde is first 
resinified and then nitrated with evolution of HCN. 
Further arguments are adduced against the aromatic 
character of lignin. H. W.

Lignin. K. F r eu d en b er g  (Angew. Chem., 1939, 
52, 302—303).—Of every 100 phenylpropane groups
(I) in pine lignin, —70 belong to the guaiacyl, 25 to 
the piperony), and 5 to the syringyl type. At most 
18% of the side-chains are of the type OH-CHAc and 
■CO’CHMe'OH. Only a small proportion, if any, 
of (I) are present in unimol. form, probably as glucos- 
ides. Most are combined among themselves. Most 
of the reactions of lignin are best interpreted on the 
assumption tha t the side-ehain is 
•CH(OH)-CH(OH)-CH2-OH, -CHAc-OH, or 
•CH(OH)-CH2-CHO. In  wood and in isolated lignin 
t he ;>-OH groups are substituted but do not participate 
in glucoside formation. Pine lignin appears to con
tain ether linkings and all its characteristic reactions 
can be regarded from the single viewpoint of ether 
scissions. The most important observations bearing 
on its constitution are the isolation of veratric and 
isohemipinic acid after methylation and oxidation, 
the prep, from it of vanillin by oxidation in such a 
manner that the scaffold is degraded while the 
product remains intact, and the identification of the 
substance 4 : 3 :  l-OHC6H3(OMe)-CO-CHMe-OH as 
product of the action of HCl-EtOH on pine wood. 
Since beech lignin gives notably more AcOH than 
pine lignin when oxidised with Cr03 it contains more 
terminal Me groups. The greater instability of 
deciduous tree lignin (II) towards degrading agents 
such as HCl-EtOH is due to the syringyl component 
which is capable of ether formation but not of further 
condensation. I t  is therefore obvious that simpler 
degradation products in better yield are obtained 
from (II) than from pine lignin. H. W.

Lignin and  m ethy lated  hydrocarbons extracted  
from  fir-wood by dioxan. II I . I. M. Orlova and 
N . I. N ik it in  (J. Appl. Chem. Russ., 1939, 12, 76— 
84).—The H»0-insol, fraction of tho lignin extracted 
by dioxan from tho wood (at 90°) is treated according 
to Freudenberg (A., 1936, 995), to yield 9-4—12-2% 
of veratric acid. The ultra-violet absorption spectrum 
of the fraction in question closely resembles that of 
ordinary lignin and of woeugenol. The H 20-sol. 
fraction contains OH- 22—25 and OMe-groups 7%, 
and appears to consist of low mol. wt. polysaccharides, 
containing methylated sugars. R. T.

S tudy of la rch  lign in  by the m ethod of alkaline 
fusion. T. I. R udxeva  and N. I. N ik it in  (J. Appl. 
Chem. Russ., 1939, 12, 72—75).—Treatment of larch 
lignin by the method of Freudenberg et al. (A., 1936,

995) gives 11-3% of veratric acid. Veratroylformic 
acid was also detected. The lignin thus contains 
pyrocatechol groups. R. T.

Shellac. X II. D egradations of shellolic acid.
W. N agel and W. Mertens  (Ber., 1939, 72, [2J], 
985—992; cf. A., 1938, II , 24).—Treatment of shel
lolic acid (I) with CPh3Cl gives only non-cryst. pro
ducts. The action of Br on (I) (loc. cit.) is now 
regarded as simple substitution and lactonisation 
with production of the Br-lactonic acid, C15H 170 5Br
(II), which is converted by aq. K 2C03 at 100J into the 
dicarboxylic acid, C15H 180 6. The free OH in (II) is 
so resistant that the, action of PBr5 gives a bromide, 
which is transformed into the amide, C15H 190 5N, m.p. 
256°, in which it is still intact (Zerovitinov). CH2N2 
transforms (I) into a mixture of the Mex ester, m.p.
169—170°, and the Me2 ester, m.p. 180° (formed by 
opening of the lactone ring). Attempts to obtain 
cither exclusively were fruitless so that the production 
of an equilibrium is assumed. The mixture could not 
be caused to react with AcCl or PhS02Cl +  C5H 5N. 
Zn dust and boiling dil. HC1 transform (I) into 
deoxyshellolic acid, C15H ia0 5 (Me2 ester, m.p. 68°). 
Me2 shellolatc and MgPhBr in C6H G-E t20  at 60° 
yield apparently a Phi derivative, C30H40O4, m.p. 
indef., which is stable towards KMn04 and contains 
only 2 OH, indicating that an ether ring has probably 
been formed. Oxidation of (I ) with KMn04 in alkaline 
solution gives the dilactone, C15H 180 6,H20 , m.p. 162° 
after loss of H 20  at 124° (Ac derivative, m.p. 246°); 
this is oxidised byKM n04 ( c=4 O) in neutral solution 
to the monocarboxylic acid, C14H 160 6, m.p. 248°, 
which contains 2 OH (Zerevitinov) and gives a Me. 
ester, m.p. 154°. In  faintly acid solution (I) is 
oxidised by KMn04 at 20° to the acid, C13H 180 6,2H20, 
m.p. 153—155° after loss of H20  a t 80—90° (Me 
ester, m.p. 79—S0°). H. W.

Sapogenins. II I . D ehydrogenation p roducts 
of m ethylsarsasapogenin  and m ethylcholestanol.
G. A. R. K on and A. M. W oolman. IV. Sapogenin 
of Balanites ccgyptica, W all. G. A. R. K on and
W . T. W eller  (J.C.S., 1939, 794—800, 800—801).—
III. o-Bromobcnzylmalonic acid, m.p. 149° (decomp.), 
prepared from o-C6H4Br*CH2Cl and CHNa(C02Et)2, 
is decarboxylated to P-o-bromophenylpropionic acid, 
which through the chloride gives (A1C13) 4-bromo- 
hydrindone, reduced (Zn-HCl) to the hydrindene; the 
Grignard reagent from this compound does not 
react with (CH2),0. Bromination of 7 : 1- 
C10H6Me-OMe gives l-bromoA-methoxy-6-methylnaph- 
thalene, m.p. 72° [f?r2-compound (1 :5  ?), m.p. 72°], 
which through the Grignard compound and (CH2)20  
affords $A-methoxy-§-meihyl-\-naphthyUthyl alcohol, 
m.p. 73°; the bromide of the alcohol does not condense 
satisfactorily with 2 : 5-dimethylcyctopentanone. cyclo- 
Hexenylacetyl chloride and l-C10H 7-MgBr yield A1- 
cjc\ohexenyl-l-acetonaphthone, reduced and eyclised 
(P20 5) to 1 : 2 : 3 : 4 : 1 1 : 1 2 : 1 3 : 14-octahjTdro- 
chrysene [s-C6H3(N02)3 complex, m.p. 147—i48°]. 
2-MethylcycZopentanone, CH2Br-C02Me, and Mg give 
a OH-ester, dehydrated and hydrolysed to 2-methyl- 
\ lm-cyc\opentinylaceiic acid, m.p. 50°, the chloride 
of which can not be condensed with l-bromo-4- 
methoxy-6-methylnaphthalene. 2-Methyl-6-aceto-
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napkthone and furfuraldehyde yield furfurylidene-2- 
methyl-G-acetonaphthone, m.p. 121°, hydrolysed to 
Sri-diketo-rr (6-methyl-2-naphthyl)heptoic acid, m.p. 
131°, which with KOH affords '¿-(V-methyl-2'- 
mphthyl)-A2-cyclopenten-l-one-2-acelicacid, m.p. 188°. 
This and Ac20  give 3'-ketoA-acetoxy-7-methyl-1 : 2- 
cydopentenophenanthrene (I), m.p. 224° (decomp.) 
[hydroxy-ketone, m.p. 290° (decomp.)], which is 
hydrogenated under drastic conditions and then 
dehydrogenated (Pd-C) to 7-methyl-1 : 2-cyclopcnte.no- 
phenanthrene, m.p. 132° [styphnate, m.p. 182—183°; 
s-C6H3(N02)3 complex, m.p. 183—183-5°], identical 
with one of the dehydrogenation products of methyl- 
sarsasapogenin and of methylcholestanol (II). Hydro
lysis and methylation (Me2S04) of (I) gives 3'-ketoA- 
methoxy-7-methyl-1 : 2-cyclopetitenophenanthrene, m.p. 
190—191°, which with MgMel affords A-metlwxy- 
3 ': 7-dimethyl-1 : 2-oyclopenUtdienophenarUhrene, m.p.
130—131°. This is hydrogenated at room temp, to 
■l-methoxy-3' :  7-dimethyl-, m.p. 83—84° [s-C6H3(N02)3 
compound, m.p. 184—185°], and under drastic 
conditions to 3 ':  7-dimethyl-1 : 2-cyclopentenophen- 
anthrene, m.p. 139—140° [picrate, m.p. 128°; styphnate, 
m.p. 161°; s-C6H3(N02)3 compound, m.p. 154—155°], 
identical with one of the dehydrogenation compounds 
from (II). Dehydrogenation of 3-methylcholestene 
affords the two hydrocarbons and a third hydrocarbon, 
C26Ha0> m.p. 207—208° (derivative with 2 : 7-dinitro- 
anthraquinone, m.p. 235°), which is a homologue of 
Diels’ hydrocarbon (absorption spectrum). These 
results confirm the position previously assigned to 
the OH of sarsapogenin (cf. Farmer et al., A., 1937, 
n ,  203); they also show that in the dehydrogenation 
of sterol-like compounds the migration of the angular 
Me from C(13) to Cfl7) is not invariably the rule and 
that complete elimination of this group can some
times occur.

IV. A sapogenin, nitogenin, '̂27̂ 44®3> m -P- 201 , 
[a]D -1 1 2 ° in CHC13 {Ac, m.p. 191—192°, and Bz 
derivatives, m.p. 229°), has been isolated from the 
saponin occurring in the seed kernels. I t  is very 
closely related to tigogenin. F. R. S.

Saponins and sapogenins. IX. O xidation of
echinocystic acid and derivatives. W . R. W h ite
and C. R. N oller  (J. Amer. Chem. Soc., 1939, 61, 
9S3—9S9; cf. A., 1938, II, 448).—Echinocystic acid
(I) is shown to contain 0H-C-C-C02H and a second 
OH not far removed. Its Me ester (II) is converted 
by Na2Cr20 7-H 2S04-A c0H -H 20  at room temp, into 
an unsaturated [C(N02)4] diketo-ester (III), 
C28Hls0 2-C02Me, dimorphic forms, m.p. 166—168° 
and 192—194°, [a]2D3 +1-6°, [a]“81 -1 -6° in dioxan, 
distils unchanged at 2-5 mm. [oxime, sinters at 254°, 
m.p. 257-5—259-5° or 260—263°, [«]" -50-0°, 
Mhm -—61-8° in dioxan; phenylhydrazone, m.p. 
179-5° (decomp.), [«]? -60-4°, [a]“ ,, -97-7° in 
dioxan], which resists hydrogenation (Pt), does not 
condense with o-CflH4(NH2)2 or PhCHO, contains no 
active CH2 or enolic OH, but shows 1 active H. No 
rearrangement has occurred, as (II) is converted by 
H2S04-A c0H -H 20  merely into a monoacetate (IV), 
dimorphic, m.p. 205—208° and 170—171° (unstable), 
Md +27°, [ajsJu +32*8° in dioxan, which is also 
obtained by hot AcOH-NaOAc. Hot KOH-EtOH

hydrolyses (ni) and decomposes the resulting (3- 
CO-acid, yieldingnorechinocystenedione (V), m.p. 210— 
212°, [a]?,1 -92-7°, [«]&! -115-3° in dioxan. Zn- 
Hg in HCl-EtOH reduces (III) to a monoketo-cster, 
C31H480 3, m.p. 209—212°, [a]’2 -10-3°, [a]Sa -15-0° 
in dioxan (no oxime or Ac derivative), from which 
KOH-EtOH gives norechinocystenone, C29H460, m.p.
230—233°, by hydrolysis and loss of C02. Cr03 in 
AcOH a t room temp, oxidises (IV) to an acetoxy- 
keto-ester, CMH 50O6, dimorphic, m.p. 231—234° or 
203—205°, 0 $  -9-8°, [«]&, -17-7° in dioxan, 
hydrolysed by KOH-EtOH to norechinocystenolone 
(VI), C29H460 2, dimorphic, m.p. 230—233° and 268— 
271°, [a]?)1 —86-7°, [a]ti¡i —106-0° in dioxan, which 
is oxidised by Cr03-Ac0H to (V). Na^C^O^oxidation 
of (I) involves a rearrangement, for it yields iso- 
norechinocystenedione [not (V)], m.p. 230—233°, [a]”  
+85-6°, [a]”81 +103-2° in dioxan, the Acx derivative 
[for prep. cf. (IV)], m.p. 204— 207°, [aft -55-9°, 
[a]w6i —65-1° in dioxan, of which is converted by 
H2S04-M c0H into (VI). Diacetylechinocystic acid 
and Br in MeOH-CCl4 give a Br-lactone, CMH 510 GBr, 
m.p. 184—190°, |a ] |  +8-5°, [a $ al +12-1° in dioxan. 
Me diacetylechinocystate with H20 2-AcOH-H2O at
70—80° gives a substance, C^H ^O ,, m.p. 215—217-5°, 
[a]?? —74-2°, [a]Sm —87-6° in dioxan (no acetate or 
oxime). Regularities in [a] are noted, but not 
explained. R- S. C.

V anguerin. New saponin from  Vangueria 
tom entosa. K. W. Merz and H. T sch u bel  (Ber., 
1939, 72, [B], 1017—1028).—Extraction of the root 
bark of V. tomentosa with boiling H20  removes 
mannitol and a large proportion of brown extractives 
and the residue slowly yields vanguerin (I), C^H ^O j,, 
m.p. 275—280° (decomp.) after softening a t 255—260 , 
[a]”  —10-1° in dioxan, to boiling EtOH. (I) is sol. 
in alkali hydroxide and is pptd. from this solution by 
C02. I t gives characteristic colour reactions with 
Ac20-S0% H2S04 and with a-C10H--OH and reduces 
Fehling’s solution after being boiled with dil. HC1. I t 
is converted by Ac20-Na0Ac or by Ac20  in hot or 
cold C5H5N into non-cryst. vanguerin penta-acetate, 
decomp. 184°; cryst. derivatives are not obtained 
from (I) and BzCl, p- or w-N02’C6H4-C0C1. (I) is 
hydrolysed by 4-5% HCl to vanguerigenin (II), 
Cy^eOs, m.p. 266°, [<x]£ +191-3° in CHC13 [Ac, 
derivative (+ lE tO H ), m.p. 295°], i-arabinose, and 
Z-rhamnose. (II) contains C02H since 2 active H 
atoms (Zerevitinov) are present and it is converted 
by KOH-Mel in McOH at 100° into vanguerigenin 
Me ester, m.p. 195° (Acx derivative, m.p. 248°), which 
can be hydrolysed only with great difficulty. (II) 
gives an intense yellow colour with C(N02)4 in CC14; 
in AcOH containing P t0 2 it absorbs ~1 H2 giving a 
poorly cryst. product with ill-defined m.p. I t  is stable 
towards KMn04 but reacts with Br in CC14 or AcOH 
evolving HBr and giving small amounts of an un- 
investigated Ur-compound, m.p. 263—265°. When 
heated above its m.p., (H) loses C02 giving the non- 
acidic vanguerol (decarboxyvanguerigenin), C^HjgO, 
m.p. 207°, which gives a yellow-brown colour with 
C(N02)4 in CHC13, immediately decolorises alkaline 
KMn04, and gives a cryst. additive product with Br. 
Strong acids, e.g., HCl, isomerise (II) to vanguerigenin-
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lactone, C30HJGO3, m.p. 281° [Ac derivative, prisms, 
m.p. 314°, from CHC13 or E t20  and cubes, m.p. 325°, 
from AcOH; does not contain active H (Zerevitinov)]. 
Dehydrogenation (Se) of (II) leads to 1 : 2 : 7 -  
C10H5Me3. (II) is therefore a triterpene, and the 
foaming power and colour reactions of (I) cause it to 
be regarded as a saponin the aglucon of which has 
the picene skeleton. In properties there is a great 
similarity between (I), oleanolic acid, and hederagenin.
(I) is therefore regarded provisionally as dedihydro- 
oleanolic acid or an isomeride thereof. H. W.

Pyroabietic acids. R. L ombard (Compt. rend., 
1939, 208,1321—1323).—Abieticacid (I) when heated 
with Pd-C gives (cf. Fleck and Palkin, A., 1939, II, 
30) dehydroabietic acid, m.p. 173°, [a]„ +62° (Me 
ester, m.p. 59°, fa]“  +62°), identical with that ob
tained from (I) (1 mol.) arid Se02 (0-5 mol.) in cold 
EtOH/lO days. (I) with Pd-C-H2 a t 250°/100 kg. 
gives a dihydroabietic acid, m.p. 176°, [a]“  +107°.
(I) with Raney Ni-H2 a t 250°/100 kg. gives a tetra- 
hydroabietic acid, m.p. 170°, [a]i° +47°, the X-ray 
spectrum of which differs from that of pyroabietic 
acid (II). When (I) is heated with Pd-C, only (II) 
is formed. J. L. D.

D ibrom odihydroabietic acid. T. H asselstrom  
and J . D. McP herson  (J. Amer. Chem. Soc., 1939, 
61, 1228—1230).—Abietic acid (from rosin), m.p.
171—174°, [<x]D -9 9 °  in EtOH, with HBr-AcOH at 
0° gives dibromodihydroabietic acid, m.p. 172—173° 
(decomp.), [a]D 0° to +29-2° in EtOH, converted by 
hot AcOH into an acid, C2oH3o°2» m.p. 168—171“, 
[a] —90-0° in EtOH (di-n-amylamine salt, m.p. 136— 
138-5°, [a]B —44-5° in EtOH), and by Na-EtOH into 

dihydroabietic acid, m.p. 217-5—218-5°, [a]D —23° in 
dry E t20  (di-n-amylamine salt, m.p. 121-5—122°, [a]D 
-2 4 °  in dry E t20 ;  Me ester, m.p. 131-5—132-5°, 
[«]» —21-5° in dry E t20). M.p. are corr. Refined
0-pimaric (dihydroabietic) acid is obtained having 
m.p. 195-5—198°, [a]D +0-33°. R, S. C.

Active princip les of legum inous fish-poison 
p lan ts. I. P roperties  of J-a-toxicarol iso lated  
from  Derris malaccensis (Kinta type). S. H.
H arper  (J.C.S., 1939, 812—816).—The optically 
active precursor of toxicarol has been obtained by 
direct crystallisation of an ethereal extract of D. 
malaccensis. After removal of sumatrol, the Z-a- 
toxicarol (I) was identical in properties with that 
described by Tattersfield and Martin (B., 1937, 728). 
I t  is concluded that the optical date of Cahn et al. 
_(B., 1938,1098) are untrustworthy, and their criticism 
is unjustified. Racernisation of (I) in C6H 6-MeOH 
bv KOH oc the amount of MeOH added with the 
alkali. F. R. S.

R ottlerin . H. B rockm ann  and K. M atter (Natur- 
wiss., 1939, 27, 259—260; cf. A., 1938, II , 108, 
334).—Under the action of weak alkali ¿sorottlerin
(I) is transformed into an isomeride (II), m.p. 194°. 
This is converted by Me,S04 into a Me5 ether (III), 
C30H23O3(OMe)5, m.p. 136°, which is hydrogenated 
to a / / 4-compound (IV), m.p. 98°. Deliydrowo- 
rottlerin (V) and weak alkali afford a //.¿-isomeride
(VI), m.p. 215° or 207°, which passes successively 
into (III) and (IV). (I) gives a  / / 4-derivative, m.p.

225°, also obtained by hydrogenation (Pd-black) of
(II) or (VI), of (I) with Pd-black in the presence of a 
little alkali carbonate, or of (V) in presence of Pt; 
it is methylated to (IV). H. W.

C ondensation accom panying reduction. Z. C. 
Glacet and J. WiEMANN (Compt. rend., 1939, 208, 
1233—1234).—CHa:CH-CHO with AcOH-Mg gives 
a mixture of 2-hydroxy- and 4-hydroxy-5-vinyl- 
tetrahydrofuran, b.p. 79°/12 mm. (acetate, b.p. 88— 
89°/13 mm.). The terminal double linking is indicated 
by the Raman spectrum. J. L. D.

C ondensation accom panying reduction. Z. C.
Glacet (Compt. rend., 1939, 208, 1323—1325).— 
CHMe'CHO with Mg-AcOH gives 4-hydroxy-2■ 
methyl- (1), b.p. 106—107°/13 mm. (acetate, b.p.
109-5—110°/12 mm., easily hydrolysed by cold 
H20), which quickly resinifies in air, and 2-hydroxy-i- 
methyl-5-propcnyl-2 : 3 : 4 : 5-tetrahydrofuran (II), b.p. 
113—115°/15 mm. (acetate, b.p. 115—116°/13 mm.), 
unstable in air. (I) and (II) with H2C20 4 or CuS04 
give 2-methyl-5-propenyl-2 : 3-dihydrofuran, b.p. 58— 
59°/40 mm., and A-methyl-o-propenyl-A : 5-dihydro- 
furan, b.p. 58-5—59°/13 mm., respectively, each of 
which reacts with 2 Br. The structures are confirmed 
by Raman spectrum measurements. J. L. D.

P rep a ra tio n  of 2- and 3-hydroxyfuran. H. H.
Hodgson and R. R. D avies (J.C.S., 1939, 806— 
809).—Na2 5-sulphofuroate with NaOH and a 
trace of KC103 at 200° gives 2-hydroxyfuran, m.p. 
S0°, decomp. 90°. Bromination of furoic acid in 
CHCLj affords 2 - bromo- 3 -hyd roxyfuran, m.p. 85°, 
dehalogenated (Na-Hg) to 3-hydroxyfuran, m.p. 58°, 
which with maleic anhydride yields i-hydroxy-3 : 6- 
endoxo-&4-tetrahydrophthalic anhydride, m.p. 132° 
(decomp.); the anhydride and HBr give 4-hydroxy- 
phthalic acid. F. R. S.

E th inylfurfury l alcohol.—See B., 1939, 578.
M ethylfurfurylpropionic acid. O. W ic h ter le  

(Coll. Czech. Chem. Comm., 1939, 11, 171—175).— 
yX-Diketo-octoic acid distilled with EtOH-C6H 6 
gives its Et ester, b.p. 154-5—155°/9-5 mm., and some 
Et $-o-methylfurfuryl-'2-propionate, b.p. 102—102-5°/
9-5 mm., hydrolysed to the corresponding acid (I), 
m.p. 61—62° (amide, m.p. 99—100°). 5-Methyl- 
furfuraldehyde, Ac20, and NaOAc give the acrylic 
acid, reduced by Na-Hg to (I). R. S. C.

Condensation of fu ran  derivatives. IX. Eutec
tics  of ketone-phenol system s, and the form ation  
am ongst th em  of oxonium  com plexes. V. V.
T schelincev  and V. and G. K uznetzov (J. Gen. 
Chem. Russ., 1939,9,160—166).—The fusion diagrams 
exhibit max. corresponding with 2 :1  compounds in 
the systems furfurylideneacetone-p-C„H4(OH)2 (I), 
m.p. 33°, benzylideneacetone (II)-o-C6H4(OH)2 (III), 
m.p. 51°, (Il)-m-C,H4(OH)2 (IV), m.p. 39°, (1I)-(I), 
m.p. 81°, difurfurylideneacetone (V)-(IV), m.p. 63°, 
and (V)-(I), m.p. 82-5°, and with 1 : 1 compounds in 
the systems (V)-{III), m.p. 67—69°, dibenzylidene- 
acetone (VI)—(III), m.p. 79°, (VI)-(IV), m.p. 97-5°, 
and (VT)-(I), m.p. 99°. R. T.

R eactivity of tw o diene system s of furylethyl- 
ene. R. P aul  (Compt. rend., 1939, 208, 1028—
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1030; cf. van Campen and Johnson, A., 1933, 280).— 
Equimol. amounts of furylethylene (I) with maleic 
anhydride (II) in E t20  a t room temp, afford the 
anhydride (?), m.p. 150°, of 3 : 4 : 5 :  6-tetrahydro- 
benzfuran-3: 4-dicarboxylic acid, which with aq. 
Na2C03 and then HC1 gives 3 : 4 : 5 :  6-tetrahydro- 
benzfuran-3 : 4-dicarboxylic acid, m.p. 227—228°, 
which is stable to boiling H20, absorbs 4 H (H ,-Pt 
or -Raney Ni) with difficulty, and gives no CH20 
with 0 3, which indicates that the extranuclear double 
linking in (I) is involved in the reaction. Euryl- 
ethane with (II) affords the anhydride, m.p. 97—98°, 
of 1 : 4-oxido-l-ethyl-A2-q/cZohexene-5 : 6-dicarboxylic 
acid, easily hydrolysed by boiling H20, and with 
H2-Raney Ni rapidly affords the anhydride, m.p. 
108°, of 1 : 4-oxido-l-ethylc?/cZohexane-5 : 6-dicarb- 
oxylic acid. J. L. D.

P repara tion  of di-a-tocopherol from  synthetic 
phytol. P. K arrer  and B. H. R in g ie r  (Helv. 
Chim. Acta, 1939, 22, 610—616).—Hexahydro-^- 
ionone, CH2B rC 0 2Et, and Cu-Zn in PhMe yield Et 
$-hydroxy-$C,K-trimethyldodecoate, b.p. 183°/12 mm., 
converted by successive treatments with HBr at 
100° and Zn-Cu in 80% AcOH at 120° followed by 
hydrogenation (Pt) into Et &C,K-triinethyldodecoate. 
This is reduced (Bouveault-Blanc) to hexahydro- 
farnesol, converted by PBr3 or by HBr a t 130—140° 
into hexahydrofarnesyl bromide, which is transformed 
by successive treatments with CHAcNa*C02E t and 
KOH into [iK^-lriniethylpentadecan-^-one, b.p. 166— 
173°/10 mm., in vory modest yield. This is trans
formed by NaNH2 and C2H2 into y/]>.o-tetramethyl-i°- 
hexadeein-y-ol, partly hydrogenated (Pt) to the corre
sponding ethylenie compound, which is transformed by 
PBr3 into phytyl bromide (I). Trimethylquinol and
(I) in ligroin containing ZnClj afford synthetic dl-cc- 
tocopherol. The allophanate derived therefrom has 
m.p. —4° <  that observed for the natural derivative; 
it is uncertain whether this is due to the presence of an 
obstinate impurity or is caused by steric difference. 
There is no difference in the physiological activity 
of the two materials. H. W.

Low er hom ologues of a-tocopherol. O xid
ation p roducts of com pounds resem bling  toco
pherol. P. K a r r er , H. E ritzsche , and R. E scher  
(Helv. Chim. Acta, 1939, 22, 661—665).—dl-7_: 8- 
Dimetliyltocol is converted into the acetate, b.p. 150— 
160°/0-01—0-005 mm., and allophanate, m.p. 146°. 
Evidence is adduced in favour of the view that 
“ y- ” is somewhat impure (3-tocopherol. 2 : 3 : 5 -  
Trimethyl-5-£l-hydroxypropyl-p-benzoquinone (I) is 
reduced by Zn dust and AcOH at 100° to  2 : 3 : 5 -  
trimethyl-6-$-hydroxypropylquinol (II), m.p. 137° 
(itriacetate, m.p. 94°). - Reduction of (I) to (II) is also 
effected with Zn dust—AcOH-HBr. H. W.

H igher bom ologue of a-tocopherol. P. K arrer  
and 0 . H offmann (Helv. Chim. Acta, 1939, 22, 
654—657).—3 : 5-Dimethyl-2-ethyIphenol is con
verted by HC1 and NaN02 in EtOH a t 0° into 4- 
nitroso-3 : 5-dimethyl-2-ethylpheml, m.p. 165° (de
comp.), transformed by H 20 2 in boding dil. HC1 into 
3 : 5-dimethyl-2-ethyl-j>-benzoqui7io7ie, reduced by Zn 
and AcOH at 100“ to 3 : o-dimethyl-2-eihylquinol (I), 
m.p. 157°. This is condensed by ZnClj in ligroin with

phytyl bromide to 5 : 7-di7nethyl-8-ethyltocol (II), an 
oil, which reduces cold AgN03 and AuCl3 and gives a 
cryst. allophanate, m.p. 170—171°. In  doses of 16 mg.
(II) has full vitamin-# activity. Allvl bromide, (I), 
and ZnClj in boiling CGH 6 afford 5-hydroxy-2 : 4 : 6- 
trimethyl-7-elhylcmmiaran, m.p. 111°. The prep, of 
cumoquinone is described. H. W.

7-Coum aronyloxyacetic acid.—See B., 1939, 568.

Two 4-am inocoum arans. P. K arrer  and H. 
E ritzsche (Helv. Chim. Acta, 1939, 22, 657—660).—
1-Methylcoumaran is coupled with diazotised 2 :4- 
(N02)2C6H3'NH2 in AcOH to 4-2 : 4'-dinitrobenz- 
eneazo-l-7ncthylcoumaran, reduced (Pt in AcOH- 
EtOH) to the cryst. 4-arriino-\-methylcoumaran 
(,hydrochloride), which reduces cold AgN03-E t0H . 
The NH2 group can bo diazotised and the salt is 
hydrolysed to 4-hydroxj/-l-methylcoumaran, charac
terised as the allophanate, decomp. ~210° after 
softening. 4-2 ': 4 '-Di7iitrobe7ize7ieazo-1 : 3 : G-tri- 
methylcouTnaran is similarly reduced to 4-a7nino- 
1 : 3 :  6-trimethylcoumaran, m.p. 113°. H. W.

L im ited  applicability  of K ostanecki’s reaction. 
Influence of halogen atom s on the reaction . D.
C h ak rav arti and B. Ma.tumdar (J. Indian Chem. 
Soc., 1939, 16, 151—159).—1 : 3 : 6-C6H3MeCl-OAc 
and A1C13 yield 5-ehloro-2-hydroxy-3-methylaceto- 
phenone (I), m.p. 70° [semicarbazone, m.p. 283° (de
comp.)]. Similarly, from the propionyl derivatives 
of tho appropriate phenols are prepared 5-chloro-2- 
hydroxy-i-methyl- (II), m.p. 61° (scmicarbazo7ie, m.p. 
205°), 3-chloro-4-hydroxy-, m.p. 80° (Ac derivative, 
b.p. 155°/6 mm.), 3-bro7no-4-hydroxy- (III), m.p. 130° 
and 5-bromo-2-hydroxy-propiophenone (IV), m.p. 7S°. 
Heated a t 170—180° for 12 hr. with Na0Ac-Ae20 , (I), 
2 : 3 : 5 :  l-OH-CglUIeCl-COMe (V), (II), 2 : 3 : 5 : 1- 
OH-C6H2MeCl-COEt (VI), 2 : 5 : l-OH-C6H3CKX)Et 
(VH), and (IV) yield respectively Q-chloro-2 : S-, m.p. 
139°, and S-chloro-2 : (¡-dimethyl-S-aceiylchroTnone, m.p. 
131°, 6-chloro-2 : 3 : 8- and 8-chloro-2 : 3 : 6-trimethyl- 
chromone, 6-chloro-2 : 3- and 6-bromo-2 : 3-dimethvl- 
chromone. (II), (VI), and (VII) also yield styryl 
derivatives. Similarly with EtC02Na and (EtC0)20,
(I), (V), (H), (VI), (IV), and (VII) yield respectively 
Q-chloro-3 : 4 : 8-trimeihylcou7nari7i, b.p. 180—200°/6 
mm., m.p. 94°, 8-chloro-3 : 4 : 6-trimethylcoumarin, 
Q-chloro-3 : S- (VIII), m.p. 85°, S-chloro-3 : G-dimelhyl-, 
m.p. 74—75°, Q-bromo-, m.p. 87°, and G-chloro-3- 
methyl-, m.p. 65—66°, -2-ethylchromone. The last- 
named is also formed by the interaction of 2 : 5 : 1- 
OH-C6H3Cl-COMe and EtC 02E t with Na followed by 
heating with AcOH-HBr. Hydrolysis of (VIII) with 
NaOEt gives (II). With PrCOzNa and (PrC0)20,
(II), (VI), (VII), and (IV) give respectively 6-cMoro- 
3 : 8-, m.p. 95°, and 8-chloro-3 : 6-dimelhyl, m.p. 68— 
71°, 6-chloro-, m.p. 85°, and 6• bromo-3-methyl-, m.p. 
83—84°, -2-propylchromone. Kostanecki’s reaction 
therefore proceeds normally except in the case of o- 
hvdroxyacetophenones heated with EtC02Na and 
(EtC0)20, when coumarins are formed. J. I). R.

N a tu ra l coum arins. XLVI. Synthesis of 
seselin. E. Spath  an d  R. H i l l e l  (Ber., 1939, 72, 
[B], 963— 965).— Seselin, m .p. 118— 119°, is ob tained
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by heating umbelliferone with ¡3-methyl-Ay-butin-P-ol 
at 200° vac. H. W.

Pechm ann dyes. M echanism  of form ation  of 
the m ono-acid by hydrolytic fission. P. Chovin  
(Compt. rend., 1939, 208, 1228—1230; cf. A., 1939, 
II, 113).—Graded alkaline hydrolysis of the Pechmann 
dye (I) derived from 0L-naphthoyl7nethyl-a.'-benzoyl- 
methylfumaric acid (H), m.p. 272° (decomp.; block), 
affords G-napkthyl-3-benzoylmethyl-l : 2-pyrone-4-carb- 
oxylic acid (III), m.p. 246° (decomp.; block), con
verted by Ac20  into (I). As partial cyclisation of
(II) also affords (III), it follows that (III) is formed 
in each reaction from (II). Closure of both rings in
(II) gives a yellow isomeride, m.p. 305°, of (I).

J. L. D.
Am ino-ketones derived from  te trahydro - 

benz[6]naphtho[2 : 3-d]furan. R . A. R obinson  
and E. Mosettig (J. Amer. Cliem. Soc., 1939, 61, 
1148—1151).—y-3-Dibenzfuryl-w-butyric acid and 
P20 5 in 85% H3P 04 at 170° afford 50% of '1-keto- 
7 : 8 : 9 :  10-tetrahydrobenz[b]naphtho[2 : 3-d]furan (I), 
m.p. 137—138° [semicarbazone, m.p. 260—265° (de
comp.)], and 3—4% (more actually formed) of 1-lceto- 
1 : 2 : 3 : 4-tetrahydrobenz[b]napktho[l : 2-d]furan (II),

(I.) (IX.)
m.p. 112—113° (oxime, m.p. 200—203°). N,H. and 
NaOEt-EtOH at 170° convert (I) into 7 : 8 : 9 :  10- 
tetrahydrobenz[b]naphtho[2 : 3-d]furan, m.p. 75—77° 
(picrate, m.p. 139—141°; Clemmensen reduction gives 
a 5—'10% yield with 40—50% of a substance, m.p. 
~190—210°), converted by Se into brazan, whence its 
structure follows. B r-E t20  converts (I) into the 8- 
-Br-derivative, m.p. 207° (decomp.), which with the 
appropriate sec. base in C6H 0 at 100° or the b.p. 
yields the hydrochlorides, m.p. 208—212° (decomp.),
235—237° (decomp.), and 206—210° (decomp.), of the
8-dimethylamino- (III), 8-piperidino- (IV), and 8- 
1' : 2 ':  3' : 4'-tetrnhydroi&oquinolino-ketones, respec
tively; some (I) is also obtained and traces of (?)
7-hydroxybrazan. The hydrochlorides are rather un
stable. Attempts to reduce (III) and (IV) to sec. 
alcohols failed. The N Et2-ketone could not be pre
pared. Prep, of 6-ca-bromoacetyl-l: 2 : 3 : 4-tetra- 
hydrodibenzfuran, the derived NHj-ketonos, 6-g-di- 
methylamino-, an oil, 6-$-piperidino-, m.p. 129—131°, 
and 6-1' : 2 ':  3 ':  4'-tctrahydroisoquinolino-a-hydroxy- 
ethyl-1 : 2 : 3 : 4-tetrahydrodibenzfuran, m.p. 144-5—
145-5°, is described (cf. A., 1936, 733). R. S. C.

Egonol. V III. Noregonolonidin acetate and 
intensely coloured com pounds form ed th ere 
from . S. K aw ai, K . S pgim oto , and N. S ugiyama 
[with, in part, E. Y amamoto, S. Y osida , and T. 
N akamtjba] (Ber., 1939, 72, [£], 953—962).—Egonol 
benzoate is oxidised by 30% H20 2 in AcOH at 50— 
55° to noregonolonidin benzoate, m.p. 226—227°, which 
forms wine-red solutions; it is reduced (Pt-black in

dioxan) to 4 :7 -dihydronoregonolonidin benzoate, 
colourless needles, m.p. 196-5—197-5° to a dark red 
melt. Finely-divided noregonolonidin acetate (I) is 
oxidised by 30% H20 2 in faintly alkaline COMe2 to 
2 : 3-oxido-2 : 3-dihydronoregonolidin acetate (II), which

0
O A c - O l C H ^ / y - H C ^  0 _ 9 H

( I L )

does not give a colour with Cu(OAc)2 or FeCI3 in EtOH 
and affords a negative Legal test. NHPh-NH2 causes 
only blackening, thus indicating the quinonoid nature 
of (II) ; the oxime decomposes a t 1S0°. CH2N2 in 
E t20  transforms (II) into 2 : 3-oxido-6-methyl-2 : 3-di- 
hydronoregonolonidin acetate, m.p. 141-5—142°, from 
which OMe is absent (Zeisel). HC1 in dry CHC13-E t20 
converts (II) into 3-hydroxy- (III), m.p. 222°, and 3- 
chloro-, m.p. 166-5°, -noregonolonidin acetate. Hydro
genation (P t0 2 in EtOAc) of (II) follows a complex 
course, giving the colourless 2-hydroxytetrahydro- 
noregonolonidin acetate, m.p. 175—175-5°, and a pale 
yellow substance, m.p. 172—175-5°, solutions of which 
in org. media have a blue fluorescence. With Zn 
dust and AcOH (II) gives (III) and (1). Reducing 
acetylation (Zn dust and Ac20) of (1) yields 4 : 1-di- 
acetoxy-2-3' : 4 '-methylenedioxyphenyl- 5 - o> -acetoxy-n - 
propylcoumarone, m.p. 111°, also obtained by similar 
treatment of (II). The dark colour of compounds of 
the noregonolonidin series is ascribed to the presence 
of a double linking between C(2) and C(3), thus giving 
an uninterrupted conjugated system between the 
double linkings of the benzoquinone and those of the 
methylenedioxyphenyl nucleus. I f  this is absent 
there is only a yellow colour due to the quinonoid 
nucleus. The author’s conception of the formation 
of flavylium salts (A., 1939, II , 222) differs from that 
of Robinson only in respect of the chalkone stage, 
Robinson regarding an oxonium, the author a 
carbonium, compound as intermediate. H. W.

S ugar-pheno l condensations. Condensation 
of d-glucose w ith  phenol. J . B. N i e d e r l  and 
R. K. M a u r m e y e r  (J. Amer. Chem. Soc., 1939, 61, 
1005—1010).—PhOH, anhyd. ¿-glucose, and (a) HCl- 
AcOH (2 days) or (6) aq. HC1 (1 month) give sub
stances, (I) C12H u 0 6, + H 20, m.p. 115° (decomp.), [a]21 
+79-2° in H20  {with conc. H N 03 gives picric acid
(I I ) ; tetrabenzoate, + H 20 , m.p. 130°; Na sa lt; 
phenylosazone, -f-H20 , m.p. 183°; dibromide, m.p. 130° 
(decomp.) [with conc. H N03 gives ( I I ) ; tetrabenzoate, 
m.p. 155°; semicarbazone, m.p. 210°; 2 : 4-dinitro- 
phenylhydrazone, m.p. ,-y
181°; (jVO„)v deriv- /y  
ative, + H 20 , m.p. f Y ^ H - O H  
107° (decomp.)]}, (I ll)  I 1  Z'H-OH

S f 1&> cXSi: C.'ll-CHtOH/OHj'UH
m.p. 238—240" (benzo- ' •'
ate, m.p. 169°; phenylurethane, m.p. 195°). Zn- 
AcOH reduces (III) to an amorphous compound, 
C12H 120 3, + H aO, m.p. 120° (decomp.) [benzoate, 
-j-HjO, m.p. 145°; p-nitrobenzoate, m.p. 175°; di-
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bromide, m.p. 138° (decomp.); (A?0 2)3-derivative, m.p. 
0  0

HC

g n -o H
CH

CH

¥
HC

[III.) (IV.)
130° (decomp.)]. The annexed and similar structures 
are discussed. R. S. C.

Action of b rom ine on nitro th iophen. V. S.
Babasinian (J. Amer. Chem. Soc., 1938, 60, 2906— 
2909).—2-Nitrothiophen (50 g.) and Br vapour a t 
room temp. (30 days) give 2-bromo- (I), m.p. 47—48° 
(8-5 g.), and 2 : 3-dibromo-5-nitrothiophen (II), m.p. 
75-5—76° (6 g.), 2 : 5-dibromo-3-nitrothiophen, m.p. 
61° (0-8 g .; produced from 3-nitrothiophen, present 
as impurity), tetrabromothiophen (10 g.), and traces 
of other derivatives. The N 02 in (I) is more firmly 
held than that in (II). R. S. C.

Valency angle. II. Angle a t the su lp h u r 
atom attached to phenyl. A. L uttringhaus 
[with, in part, K. H auschild] (Ber., 1939, 72, 
[5], 887—897).—I t  is shown qualitatively by 
comparison of yields that CH2 and S compounds 
behave very similarly. The somewhat lower yields 
of the latter substances are due to the fact 
that the union S-Carom. is somewhat longer than 
Caiiph.‘Carom. » with approx. the same valency angle 
at CH2 or S, this involves an increase in the O—O 
distance which has to be bridged. The ring system 
with O as central atom requires a bridge greater by 
about two CH2 groups for successful intramol. ring- 
closure. The angle at O is therefore that a t S or 
CH,. SOCl2 and PhOH in CHC1S a t room temp, 
yield (p-OH-CGH4)2S (I), m.p. 150°, J5-CGH4C1-0H, and 
tri-p-hydroxyphenylsulphonium chloride, m.p. 273° 
when rapidly heated [normal sulphate, m.p. 287° (de
comp.)]. The change is probably [(OHC6H4)2S*OH]Cl 
-f  PhOH -> H20  +  [(H0-C„H4)3S]C1 or -> H20  +  
C6H4ClrOH +  (I), or alternatively [(0H*C6H4)2S-C1]C1 
+  PhOH -> HC1 +  C6H4C1-0H +  (I). Gradual addi
tion of KOH-MeOH to a boiling solution of (I) and 
Br-[CH2]10-Br in boiling EtOH gives p-hydroxy-p -k- 
bromowndecoxydiphenyl sulphide (II), m.p. 59—61°. 
■p-Hydroxy-p'-Q-bromo-octyloxy-, m.p. 48-5—50°, and 
p-hydroxy-p'-Z,-bromohexijloxy- (III), m.p. 50—53°, -di
phenyl sulphide are similarly obtained. (II), dis
solved in amyl alcohol, is added very slowly to a 
boiling suspension of K2C03 in the same solvent; 
the residue, after removal of the solvent, is extracted 
with boiling CGH6-petroleum and the solution is 
extracted with Claisen’s alkali, thus giving 4 :4 '-di- 
hydroxydiphenyl sulphide decamethylene ether,
S < q6| | 4,q >[CH 2]1°, m.p. 66-5°, which is indifferent
towards MgMel in abs. amyl ether, is incompletely 
hydrolysed by boiling 48% HBr-Ac20  ■with produc
tion of Br-[CH2]10-Br, and is smoothly transformed 
by AlBr3 in boiling CGHG into (I). I t  is oxidised by 
o-C02H-CPH4-C03H to the corresponding sulphone,

m.p. 144-5°. 4 : 4'-Dihydroxydiphenyl sulphide octa- 
methylene ether, m.p. 53°, is prepared similarly in 
15-8% yield; the sulphone has m.p. 174-5°. Under 
the same conditions (III) affords dimeric 4 : 4'-di
hydroxydiphenyl sulphide h&xamcthylene ether, m.p. 
148°. H. W.

Valency angle. IV. D eterm ination of link
ing angles by chem ical m ethods. A. LtTTRixo- 
haus and R. K oiilhaas (Ber., 1939, 72, [B], 907— 
913).—It is shown that the angle at X in compounds

X< C GH4'o > [CH2]r‘ (X =  CH2> O or S) can be
determined from measurement of the yields obtained 
by ring-closure of 0H-CcH4X-CGH4-0-[CH2]n-Br if the 
angle is determined in a single case by an independent 
method. The angle a t S in (^-OH-CGH4)2S is 112-4° 
±1-5° as determined rontgenographically. For CIi2 
and O in the above cyclic compounds the vals. are 
110°±3° and 129°±4°, respectively. H. W.

Dyes derived from  acenaphthenequinone. VII. 
2- (5-Chlor o )thionaphthenacenaphthyleneindigos. 
S. H. Guha  (J. Indian Chem. Soc., 1939, 16, 127— 
130).—5-Chloro-3-hydroxythionaphthen (I) with ace
naphthenequinone in AcOH-HCl yields 2-(5-chloro)- 
thionaphthenacenaphthyleneindigo (II). Similarly from 
(I) and 3-chloro-, 3-bromo-, or 1-methoxy-acenaphth- 
ene and phenanthraquinone are obtained, respec
tively, 2-(5-chloro)thicmaphthen-8'-(3'-chloro)- (III), 
-(3’-bromo)- (IV), and -(\'-methoxy)-acetiaphthylene- 
indigo (V) and 2-(5-chloro)thio>iaphthen-Q'-phen- 
anthreneindigo. (II) dyes wool and cotton dark red, 
( in )  and (IV) dye wool brownish-red and cotton 
dark red, and (V) dyes wool light red. J. D. R.

O nium  com pounds. XXI. P yrro lid in ium  
analogues of choline and  betaine. R. R. Ren- 
shaw and W. E. Cass (J. Amer. Chem. Soc., 1939, 
61, 1195—1198; cf. A., 1939, II, 226).—Na in EtOH, 
first boiling and then at 130°, reduces E t hygrate, 
b.p. 74—76°/12 mm., 2-acetyl- and 2-w-propionyl- 
pyrrole to \-methyl-2-hydroxymethyl- (I), b.p. 67—68°/ 
12 mm. [aurichloride, m.p. 203—207° (decomp.); 
picrate, m.p. 173—174° (decomp.)], 2-a-hydroxyethyl-, 
b.p. 97—102°/21 mm., 188—196°/760 ram. (picrate, 
m.p. 122—130°), and 2-a-hydroxy-n-propyl-, m.p. 
48—50°, b.p. 96—102°/18 mm. (picrate, m.p. 124— 
130°), -pyrrolidine, respectively. (I) gives a meth- 
iodide, m.p. 283—284° (decomp.; uncorr.) (acetate, 
m.p. 127—128°), an acetate hydrochloride, hygroscopic, 
m.p. 73—74°, acetate hydrobromide, hygroscopic, m.p. 
74—75°, and benzoate hydrochloride, m.p. 162—163°. 
MeI-Ba(OH)2 in hot MeOH converts the other alco
hols into 1 : \-dimcthyl-'2-z-hydroxyethyl-, m.p. I l l — 
123° and 127—138° (acetate, m.p. 129—140°), and 
1 : l-dimethyl-2-a.-hydroxy-n-propyl-pyrrolidinium iod
ide, m.p. 106—113° (acetate, m.p. 166—170°). H2-  
P t0 2 in 20—50% aq. EtOH containing a slight excess 
of HC1 or H2-Raney Ni in EtOH a t 150—160°/ 
130—150 atm. reduces 2-methylcarbamyl-l-methyl- 
pyrrole to hygr-A7-methylamide (70—90% yield) 
(hydrochloride, m.p. 146-5—148°; methioflide, m.p. 
130—132-5°), hydrolysed by HC1 a t 125° to hygric 
acid, the Me ester (hygroscopic hydrobromide, m.p. 
108—109-5°; methiodide, m.p. 103-5—104°) of which 
is obtained by HCl-MeOH in 60—65% yield and
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with NHg-MeOH at 70—80° gives 90%  of hygramide, 
m.p. 135-5— 137° [auri-, m.p. 173—174° after sinter
ing, platini-, m.p. 196—197° (decomp.), and hydro
chloride, m.p. 192—193°; pier ate, m.p. 132-5— 133-5°; 
methiodide, m.p. 133—135°]. Et hygrate hydrobromide, 
hygroscopic, m.p. 83-5—85°, and methiodide, m.p. 
88—89°, are also prepared. M.p. are corr.

R. S. C.
R eactions of hydrogen  w ith  p y rro le  deriv 

atives. II . J . L. R ain ey  and H. A dk ins (J. 
Amer. Chem. Soc., 1939, 61, 1104—1110; cf. A., 
1936, 861).—l-C 02E t greatly increases the ease of 
hydrogenation of pyrroles to pyrrolidines; 1-Bz may 
do so, but is often removed as CH2PlrO H. This 
effect is due to electronic shifts. Hydrogenation of 
2- or 3-C02Et-derivatives usually (one exception) 
occurs a t the C02E t before the ring and yields Me 
derivatives, but occasionally the intermediate pri
mary alcohols can be isolated. Reactions given 
below without description are hydrogenations in 
presence of Raney Ni, the solvent and temp, being 
stated in parentheses. 1-Carbethoxypyrrole (prep, 
by ClC02E t from K  pyrrole in PhMe), b.p. 175—180°/ 
740 mm., gives (70°; dioxan) 1-carbethoxypyrrolidine 
(93%). 1-Benzoylpyrrole (prep, from K  pyrrole 
and BzCl in PhMe), b.p. 169—170°/8 mm., gives 
(70°; dioxan) l-benzoylpyrrolidine (93%), b.p. 169— 
170°/8 mm. Et 3 : 5-dimethyl-2 : 4-diethylpyrroh-l- 
carboxylate (this and other 1-derivatives similarly 
prepared from the 1-K derivative), b.p. 123—126°/7 
mm., gives (180°; dioxan) El 3 : 5-dimethyl-2 : 4- 
dietlnylpyrrolidine-l-carboxylate (87%), b.p. 119—121°/ 
7 mm. Ets 3 : 5-dimethyl/pyrrole-1 : 2 : 4-tricarboxylate, 
b.p. 158—160°/l-2 mm., gives (180°; dioxan) the 
derived pyrrolidine ester (I) (95%), b.p. 151°/l-2 mm. 
Et2 3 : 5-dimethyl- (II), b.p. 156—158°/ll-5 mm., and 
-3 ; 5-dimethyl-4-ethyl-pyrrole-\ : 2-dicarboxylate, b.p. 
126—129°/1 mm., give (120°; 170°; dioxan; 90% 
yield) Et2 3 : 5-dimethyl-, b.p. 146— 147°/11 mm., and 
3 : 5 - dimethyl - 4 - ethyl - pyrrolidine -1 : 2 -dicarboxylate, 
b.p. 164—166°/11 mm. When heated with conc. 
HC1 a t 150° and then esterified, (I) gives (II). Et2 
2 : 4-dimethylpyrrole-l : ¿-dicarboxylate, m.p. 35—38°,
b.p. 159—162°/9 mm., gives (200°; dioxan) the 
pyrrolidine ester (60%), b.p. 146*—147°/7 mm, 
E t2 l-benzoyl-3 : 5-dimethylpyrrole-2 : 4-dicarboxylate, 
m.p. 74—75°, b.p. 191—195°/1 mm., gives (125° or 
150°; dioxan) CH2Ph-0H  (60%) and 2 : 4-dicarbetli- 
oxy-3 : 5-dimethylpyrrole (III) (85%). Et \-benzoyl- 
2 : i-dimethylpyrrole-S-carboxylate, m.p. 65—66°, b.p. 
144—148°/1 mm., gives (150°; dioxan) CH2Ph-OH 
(60%) and 3-carbethoxy-2 : 4-dimethylpyrrole (85%), 
m.p. 75—76°, b.p. 152°/7 mm., also obtained by hydro
lysing (III) by NaOH-EtOH and heating the product 
in glycerol a t 145— 155°/7 mm. The products ob
tained (270°; methylci/cZohexane) from Et2 1 -tri- 
methylacetyl- 3 : 5 -  dimethylpyrrole - 2 : 4 -  dicarboxylate 
(prep, from the 1-K derivative by BuvCOCl hi PhMe), 
m.p. 56—58°, b.p. 148— 149°/1 mm., were not identi
fied. Et 2-acetylpyrrole-1 -carboxylate, b.p. 119—121°/ 
7 mm., gives (140°; dioxan) Et 2-a-hydroxyethjl- 
pyrrolidine-l-carboxylate (94%), b.p. 135— 137°/7 
mm., or (80°; dioxan) 15% thereof with 77% of 
Et 2-acetylpyrrolidine-l-carboxylate, b.p. 125— 127°/7 
mm. (dinitrophenylhydrazone, m.p. 102—104°). Et

Z-acetyl-2■: A-dimethylpyrrole-l-carboxylate, b.p. 162— 
164°/8 mm., gives (180° ; dioxan) Et 2 : i-dimethyl-o-a- 
hydroxyethylpyrrolidine-l-carboxylaia (80%), b.p. 166— 
171°/8-5 mm., or (100°; dioxan) Et '¿-acetyl-2 :4- 
dimethylpyrrolidine-l-carboxylate, b.p. 151—156°/8-5 
mm. (dinitrophenylhydrazone, m.p. 108—110°). Ei\
4-acetyl-3 : 5-dimethylpyrrole-l : 2-dicarboxylate, m.p. 
74—76°, b.p. 161—165°/1 mm., gives (180°; EtOH) 
Et2 3 : 5-dimethyl-4:-a.-hydroxyethylpyrrolidine-l : 2-di
carboxylate (71%), b.p. 165— 170°/1 mm. Et2 1 : 3 : 5 -  
trimethylpyrrole-2 : 4-dicarboxylate (IV), m.p. 113— 
114°, b.p. 142—144°/1 mm., gives (a) (Ni; 250°; 
methylcycZohexane) 1 : 2 : 3 : 4 : 5-pentametliylpyrrol- 
idine (V) (29%), b.p. 146— 149°/742 mm. [picrate, 
m.p. 192—193° (decomp.)], and 57% of unchanged
(IV), (b) (Cu chromite; 250°; EtOH) 80% of (V), or 
(c) (Cu chromite ; 220°; EtOH) 23% of (V), 27% of
(IV), and 36% of Et 1 : 2 : 3 : 5-tetramethylpyrrole-i- 
carboxylate, m.p. 72—73°, b.p. 121— 125°/? mm. 
Et2 3 : 5-dimethyl-\-ethylpyrrole-2 : 4-dicarboxylate 
(prep, from the 1-Na derivative by E t2S04), m.p.
39—39-5°, b.p. 145—148°/1 mm., gives (250°; 
methylw/cfohexane) 19% of 2 : 3 : 4 : 5-tetramethyl-l- 
ethylpyrrolidine, 55% of ester being recovered. 
E t 2 : 4-dimethylpyrrole-3-carboxylate gives (220° ; 
EtOH) Et 2 :4-dimethyl-l-ethylpyrrolidine-3-carboxylate
(VI) (50%), b.p. 86—89°/7 mm. (picrate, m.p. 110— 
112° ; hydrochloride, m.p. 96—99°), 2 : 3 : 4-trimethyl-
1-ethylpynolidine (VII) (10%), b.p. 147—150°/740 
mm. (picrate, m.p. 105—108°), and mixed pyrrolidones 
(12%, formed by ring-fission and re-closure), but 
with less catalyst in dioxan at 220° 15% of carbethoxy- 
pyrrolidines are formed ; introduction of the 1-Et 
is due to the solvent EtOH. Et 2 : 4-dimethyl-l- 
ethylpyrrole-Z-carboxylate (prep, from the 3 : 5-di- 
carboxylate), b.p. 138—141°/7 mm., gives (220°; 
EtOH) 78% of (VI) and 3% of (VII). E t 3 : 5-  
dimethylpyrrole-2-carboxylate (prep, from the 2 : 4- 
dicarboxylate by hydrolysing with H 2S04 at 50° 
and decarboxylating the product in glycerol), m.p.
124—125°, gives (220°; EtOH) 2 : 3 : 5-trimethyl-l- 
ethylpyrrolidine, b.p. 139—142°/740 mm. (picrate, 
m.p. 135— 138°), 60% of the ester being unchanged.
2-Carbethoxypyrrole gives (220° ; EtOH) 2-methyl-l- 
ethylpyrrolidine (35%) and 2-hvdroxymethyl-l-ethyl- 
pyrrolidine (14%), b.p. 75—81°/11 mm. With 
H 2-Cu chromite in EtOH a t 190° (VI) gives 2 :4- 
dimethyl-3-hydroxymethyl-l-ethylpyrrolidine (83%),
b.p. 100—102°/8 mm. (hydrochloride, m.p. 90—95°), 
and 3% of (VII). Et2 3 : 5-dimethylpyrrolidine-2 : 4- 
dicarboxylate, b.p. 140—142°/7 mm., and 4-carbethoxy- 
3 : 5-dimethyl-V-ethylpyrrole-2-carboxylic acid, m.p. 
137°, are described. R. S. C.

C atalytic tran sfo rm a tio n s  of heterocyclic com 
pounds. X I. M echan ism  of sim u ltan eo u s ca ta 
ly tic dehydrogenation  of fu ran  an d  fu ran id in  
(te trahydro fu ran ) w ith  sec. an d  tert. am ines.
J .  K . J u k iev  [with 0 . A. K a n tsc h eev a ] (J . Gen. 
Chem. Russ., 1939, 9, 153—159).—Tetrahydrofuran
(I)-amine mixtures passed over A120 3 a t 400° .yield 
V-ethylpyrrolidine (II) (with NH2E t 56, with NHEt2 
29, and with N E t3 9% yield). The reactions are :
(I) +  N H E t2 -> OH-[CHz]4*NEt2 (+ H „0) ^  
OH*[CH2]4*NHEt -> (II) -j- H 20 . Under the same
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conditions (I) alone yields a variety of products, of 
which CHMe!CH2 is identified. R. T.

H ydrogenations an d  dehydrogenations in  the  
pyrid ine serie s . M odel ex p e rim en ts  fo r the  
mode of tra n sp o r ta tio n  of hyd ro g en  by  co- 
dehydrase. 0 . Mttmm and J. D ie d e r ic h s e n  (Anna- 
len, 1939, 538, 195—236).— 1 : 2-Dihydropyridines, 
the structure of which is proved by the prep, of some 
of them by hydrogenation of 2-methylene derivatives, 
are yellow, show no or yellowish-green fluorescence in 
ultra-violet light, are strongly basic and strongly 
reduce AgN03 and methylene-blue, and rapidly 
absorb 2 H  bu t no more. 1 : 4-Dihydropyridines, 
including those prepared by the Hantzsch synthesis, 
are colourless, have blue fluorescence in ultra-violet 
light, are not or only slightly basic and reducing, and 
are difficultly reducible but then direct to the H 0- 
stage. The products formed by reduction by activ
ated A1 are 1 : 2 :1 ' : 2'-tetrahydro-2 : 2'-dipyridyls, 
the more stable isomerides being 1 : 2 : 1' : 2'-tetra- 
hydro-4 : 4'-dipyridyls. Dihydronicotinamide is prob
ably the 1 : 6-H2-derivative. Electronic interpret
ations of the reactions are offered. Reduction of the 
pyridinium methosulphate with Na,S20 4 in aq. 
NaHC03 gives Et2 1 : 2 : G-trimethyl-l : 4-dihydro- 
pyridine-Z : 5-dicarboxylate (I), m.p. 88° ; reduction by 
Na-Hg and AcOH in H 20 -E t20  gives similarly Et2
4 -'phenyl- 1 : 2 : 6-trimethyl-1 : 4-dihydropyridine-Z : 5- 
dicarboxylate (II), m.p. 131°. E t2 4-phenyl-1 : 2 : 6- 
trim ethyl-1 : 2 - dihydropyridine - 3 : 5 - dicarboxylate 
(in) and maleic anhydride give the adduct, 
C24H270 7N, m.p. 153°, but (II) does not react. 
Hydrogenation (P t0 2) of (II) and (III) in AcOH 
affords the piperidine derivative (picrate, m.p. 164°), 
and Se a t 215° yields, E t2 4-phenyl-2 : 6-dimethyl- 
pyridine-3 : 5-dicarboxylate with loss of the 1-Me. 
Èt2 1 : 2 : G-trimethyl-l : 4-dihydropyridine-Z : 4-dicarb
oxylate, m.p. 54°, is obtained from the metho- 
sulphate by N a2S20 4. E t2 2 : 6-trimethyl-1 : 4-di- 
hydropyridine-3 : 4-dicarboxylate (IV) is isomerised 
a t 22° to the 1 : 2-H2-ester, gives a l-.4c derivative, 
m.p. 119°, and is hydrogenated to the piperidine 
derivative, b.p. 160— 163°/15 mm. (hydrochloride, m.p. 
198°; platinicliloride, m.p. 225—226°) (the H4- 
derivative could not be isolated after partial hydro
genation), which is hydrolysed by 5N-HC1 to 2 : 6 -  
dimethylpiperidine-Z : 4-dicarboxylic acid, m.p. 234°. 
N20 3 reacts as if (IV) had a 3-CH2, giving a bimol. 
product, C26H 370 9N3, m.p. 162°“ (decomp.); p- 
N 02-C6H4-CH0 reac ts  sim ilarly , but d isp ropo rtion 
ation also occurs and Et2 Z-p-nitrobenzylidene-2 : 6- 
dimethylpiperid¿ne-3 : 4 -dicarboxylate, m.p. 196° (de
comp.), is isolated. The position  o f  the H in  E t  
1 : 2-dimethyl-6-methylene-l : 6-dihydropyridine-3- 
carboxylate is proved by its reaction with PhNCS 
without ring closure to  give 1 : G-dimethyl-2-$- 
anilino-$-thio7iethylidene - 1 :2 - dihydropyridine - 5-carb- 
oxylate, m.p. 70°. The 1 : 2-H2-analogue o f (I) 
reac ts with m aleic anhydride, b u t the p ro d u ct is 
unstable, decomp, into succinic anhydride, and, 
presumably, th e  pyridino ester. Et4
1 : 2 : 6 : 1' : 2' : G’-hexamethyl-l : 2 : 1' : 2 '-tetrahydro-
2 : 2 '-dipyridyl-Z : 5 : 3' : 5'-tetracarboxylate (V)
(prep, from the pyridine methosulphate by Na-Hg

and AcOH in H 20), m.p. 168°, is converted by heating 
a t 180° or by dry hot HCl-MeOH, but not by K O H - 
EtOH, into El4 1 : 2 : 6 : 1 ':  2 ':  6'-hexamethyl-
1 : 2 : 1' : 2' - tetrahydro - 4 : 4 ' -  dipyridyl - 3 : 5 : 3' : 5' - 
tetracarboxylate (VI), m.p. 193°. Oxidising agents 
(I, Br, etc.) convert (V) and (VI) into the unimol. 
pyridine derivatives. When heated, (V) and (VI) 
dissociate and lose H 2 or disproportionate. H ,-  
P t0 2 converts the 2 : 6 : 2 ' :  6'-Me4 analogue of (VI) 
into E t2 2 : 6-dimethylpiperidine-3 : 5-dicarboxylate 
(picrate, m.p. 155°), hydrolysed to the corresponding 
acid (hydrochloride, m.p. 151°). H 2- P t0 2 reduces
(V) or (VI) to Et2 1 : 2 :  6-trimethylpiperidine-Z : 5- 
dicarboxylate, an oil (picrate, m.p. 155°), hydrolysed to 
an acid, m.p. ~265° (decomp.) (mercurichloride, 
sinters a t 160°, decomp. 167°), but an isomeric ester 
(picrate, m.p. 129°; hydrolysed to the same acid), is 
obtained from E t2 2 : 6-dimethylpyridine-3 : 5-di- 
carboxylate methosulphate. The 2 : 6 : 2 ' :  6'-Me4 
analogue of (V) and HCl-MeOH give a mixture of the 
C5H 5N  ester and Et2 2 : G-dimethyl-2 : Z-dihydro- 
pyridine-Z: 5-dicarboxylate, m.p. 101°. HCl-EtOH 
and (V) give the 2-CH2 ester and Et2 2 : 4 :  G-trimethyl-
2 : Z-dihydropyridine-3 : 5-dicarboxylate, m.p. 69°.

R. S. C.
w -Trichloro- and  «-dichloro-x-picoline. P.

D yson and D . L. H ammick (J.C.S., 1939,781—782).—  
Chlorination of a-picoline in AcOH containing excess 
of KOAc gives w-trichloro-a-picoline (I), b.p. 112— 
115°/15 mm., which is reduced (SnCl2-HCl-COMe2) 
to  the co-CZ2-compound (II), b.p. 90—92°/15— 16 mm. 
Hydrolysis (H2S04) of (I) yields picolinic acid and of
(II) affords pyridine-2-aldehyde (2 : 4-dinilrophenyl- 
hydrazone, m.p. 213°). E. R. S.

[N itra tion  of m eth y l hom ologues of py rid ine .]
E . P la zek  (Ber., 1939, 72, [.B], 1126; cf. A., 1939, 
II , 226).—Nitrocollidine has been described previously 
by van Rijn (A., 1926, 525). H. W.

4-T hiopyridone and  derived su b stan ces. H. 
K in g  and L. L. W ake  (J.C.S., 1939, 873—877).—
4-Pyridone and P2S5 give i-thiopyridone (I), m.p. 
186s [picrate, m.p. 222° (decomp.)], which is methyl
ated (Mel) to ■i-methylthiopyridine, m.p. 44—45° 
(hydriodide,m.p. 170°; picrate, m.p. 245°; methiodide, 
m.p. 177°), oxidised (KMn04) to 4-methylsulphonyl- 
pyridine, m.p. 81°. CH2C1'C02H and (I) afford pyrid- 
ine-4-thioacetic acid, m.p. 270° (efferv.) (Na salt), 
whilst NaOH-H20 2 and (I) form Na pyridine-4-sul- 
phonate (II) (+ 2 H 20). PC15 and (II) do not give 
the desired pyridine-4-sulphonyl chloride but, de
pending on the method of working up, either 1-4'- 
pyridylpyridine-4-imine, m.p. ~160° [hydrochloride 
(+3-5H20), m.p. 100°, anhyd., m.p. 280°; dinitrate, 
m.p. 226° (decomp.); mononitrate, m.p. 255° (de
comp.); dipicrate (-fH 20), m.p. 216°, anhyd., m.p. 
227° (decomp.); diaurichloride, m.p. 280°], and some 
N H t pyridine-4-sulphonate, m.p. 257° (efferv.), or 
1 : 4'-pyridyl-4-pyridone [picrate (+ H 20), m.p. 202°; 
aurichloride (+ 2 H ,0 ), m.p. ~226°] (also isolated,
4-pyridone picrate, m.p. 240°, and 4-chloropyridine 
picrate, m.p. 146°). Cl2 and (I) afford 4-chloropyr- 
idine and di-4-pyridyl sulphide, m.p. 71° (dipicrate, 
m.p. 229°), and Br and (I) yielddi-4-pyridyldisulphide,



340 BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS— A., II. XVII (d )

m.p. 74—75° (dipicrate, m.p. 231°; zincichloride 
(+0-5H 20), m.p. >300°). F. R. S.

S tru c tu re  of v itam in -B 6. I. E. T. Stiller, 
J . C. K eresztesy, and J . R. Stevens. I I .  S. A. 
H arris, E. T. Stiller, and K. F olkers (J. Amer. 
Cliem. Soc., 1939, 61, 1237—1242, 1242— 1244).—
I. Vitamin-jB6 is shown to bo probably 3-hydroxy- 
2-methyl-4 : 5-di(hydroxymethyl)pyridine (I). -jB6,
C8H n 0 3N, m.p. 159—160°, sublimes a t 140—145°/
10-1 mm., a 0, contains 3 active H, 1 C'-Me, no 
OAlk or NAlk, gives a red FeCl3 colour [cf. 3-hydroxy- 
pyridine (II)], is stable to acid and alkali, and is 
indifferent to H N 02. I t  has p K  (base) 6-2 x  10~10, 
compared with 6-0 and 1-7 X 10~10 for (II) and
2-pyridone, respectively. At p a 10-2 it has absorption 
max. a t 2550 and 3260 a ., changing gradually to a 
single max. a t 2920 A. a t p u 4 ; three derivatives of
(II) show exactly similar absorption, but 2- and
4-pyridone behave differently. With CH2N2 in MeOH 
-Ji0 gives a Me ether, m.p. 101—102° (hydrochloride, 
m.p. 147—148°) (cf. Kuhn et al., A., 1938, II , 373, 
m.p. 89-5—90°), oxidised by Ba(Mn04)2 (4-4 0) in 
H 20  to 3-methoxy-2-mcthylpyridine-4: 5-dicarboxylic 
acid (III), +  H20 , m.p. variable, ~209—210° (de
comp.), and a small amount of a lactone (IV), C9H 90 3N, 
m.p. 108-5—109-5°. FeS04 gives no colour with (ill)  
(absence of a  2-C02H  in the C5H 5N ring), and gives a 
phthalein with w-C(iH4(0H )2 [vicinal C02H, i.e., C02H 
a t positions 4 and 5). The Na salt of (III) with 
Ca(OH)2-N 2 a t 360—370° gives 3-hydroxy-u.-picoline 
(picrate, m.p. 147—148°), the nature of which is 
shown by absorption max. at 2400 and 3000 a . at 
Pa 10*5 (OH a t C,3)), its red FeCl3 colour, its coupling 
with ^)-C6H4B rN 2Cl, and its blue colour with 2 :6- 
dichloroquinonechloroimide (absence of substituent p- 
to the OH).

II . The structure of -B& is proved by synthesis of 
the degradation products, (III) and (IV). 
CH2Ac-CO-CH2-OEt, CN-CH2-CO*NH2, and piperidino 
in 95% EtOH give ‘¿-cyano-Q-methyl-4-ethoxymethyl-
2-pyridone, m.p. 210° (corr.), converted by cone. HC1 
or, better, 50% H 2S04 a t 120° into the lactone, m.p. 
>320°, of Q-methyl-4-hydroxymethyl-2-pyridone-3-carb- 
oxylic acid. W ith H N 03 (d 1-5) in H 2S04 this gives 
the 5-N 02-lactone, m.p. 279—280° (decomp.), and 
thence successively (by P0C13-PC1S) the lactone, m.p.
176—178°, of §-chloro-3-nilro-4-hydroxymethyl-a-picol- 
ine-5-carboxylic acid (V), (by H2-P t0 2; 3 atm .; 
AcOH) the lactone, m.p. 280—282°, of Q-chloro-3- 
amino-4-hydroxymethyl-a.-picoline-5-carboxylic acid, (by 
H 2-Pd-B aC 03; abs. E tO H ; 60°/3 atm.) the lactone, 
m.p. 224—226° (picrate, m.p. 229—230°), of 3-amino-
4-hydroxymethyl-a-picoline-o-carboxylic acid [also ob
tained directly from (V) in EtOH-EtOAc], (by NaN 02-~ 
25% H 2S04; boiling with more H 2S04) the lactone
(VI), m.p. 272—273°, of 3-hydroxy-4-hydroxymethyl-
a.-picoline-5-carboxylic acid. The Me ether of (VI) is
(IV); with Ba(Mn04)2 it gives (III). R. S. C.

Synthesis of vitam in-JS6. S. A. H arris  and 
K. F olkers (J. Amer. Chem. Soc., 1939, 61, 1245— 
1247).—3-Cyano-6-methyl-4-ethoxymethyl-2-pyridone 
(cf. preceding abstract), fuming H N 03, and a 
little C0(NH2)2 in Ac20  give the 5-AT0 2-derivative, 
m.p. 164—165°, converted by PC15-C 6H 6 into 6-chloro-

3-nitro-5-cyano-4-ethoxymethyl-u.-picoline, m.p. 47— 
48°, and thence successively by H 2-P t  in EtOH  at 3 
atm . into 6-chloro-3-amino-5-cyano-4-ethoxymethyl-a- 
picoline, m.p. 146—148°, by H 2- P t0 2-Pd-C  in AcOH 
a t 3 atm. into 3-amino-5-aminomethyl-4-ethoxymethyl- 
a-picoline (dipicrate, m.p. 184— 187°; dihydrochloride, 
m.p. 195°), by NaN02-2N-H2S04 a t 90° into 3-hydroxy-
5-hydroxymclhyl-4-elhoxymethyl-a-picolinc (hydrochlor
ide, m.p. 123—125°), by 48% HBr into 3-hydroxy- 
4 : 5-di(bromomethyl)-a-picoline hydrobromide, m.p.
223—224° (decomp, a t 219°) (cf. Kuhn et al., A., 1938, 
II, 373), and by hot H 20 , followed by AgCl, into
3-hydroxy-4 : 5-di(hydroxymethyl)-a-picoline (vita- 
min-B0) hydrochloride. R. S. C.

P y rro liz id ine  (l-azad/cj/cio-[0-3-3]-octane). V. 
P relog  and S. H eim baoh  (Ber., 1939, 72, [5], 1101— 
1103).—OEt-[CH2]3-Br and CHNa(C02E t)2 in boiling 
abs. EtOH afford E t2 y-ethoxypropylmalonate, b.p. 
145°/9 mm., converted by NaOEt and OEt-[CH2]3-Br 
into Et2 arrdiethoxyheptane-SS-dicarboxylate, b.p. 185°/ 
8 mm., which is hydrolysed and decarboxylated to 
ctrrdiethoxyheptane-$-carboxylic acid, b.p. 169°/0-0S 
mm. This is transformed by NaN3 and cone. H2S04 
in presence of CHC13 a t 50° into S-amino-ar¡-diethoxy- 
heptane, b.p. 132°/11 mm., which with 68% HBr at 
100° yields ar¡-dibromo-S-aminoheptane hydrobromide, 
m.p. 127—128°. Gradual addition of O-lN-NaOH to 
this salt in H 20  a t 50° followed by removal of any 
non-tert. base with PhS02Cl and NaOH leads to 
pyrrolizidine (l-azadicyclo-[0-3-3]-ocia?ie), b.p. 148° 
(picrate, m.p. 257°; picrolonate, m.p. 227°; platini- 
chloride, m.p. 205°). H. W.

New syn thesis  of n o rlu p in an e  (1-azadicyclo- 
[0-4-4]-decane). V. P relog  and K. BozióeVió 
(Ber., 1939, 72, [5], 1103—1106).—PhS03-[CH2]2-0E t 
and CHNa(C02Et)2 yield Et2 fi-ethoxyethylmalonaU,
b.p. 152—156°/16 mm., hydrolysed and decarboxyl
ated to  0Et-[CH2]3-C02H, the E t ester of which is 
reduced by Na and EtOH to OEt-[CH2]4-OH. This 
is transformed by PBr3 and C5HrN into S-ethoxybutyl 
bromide (I), b.p. 69°/15 mm., which condenses with 
CHNa(C02Et)2 to Et2 S-ethoxybutylmalonate (II), b.p. 
158°/15 mm., hydrolysed and decarboxylated to 
z-ethoxyhexoic acid, b.p. 147—148°/15 mm. (I) and
(II) in presence of boiling N aO Et-EtO H  give Et*
o-'.-diethoxynonane-zz-dicarboxylate, b.p. 202—203°/14 
mm., hydrolysed and decarboxylated to  ai-dietlioxy- 
nonane-z-carboxiylic acid, b.p. 169—170°/0-16 mm. 
The acid is converted by NaN3 and conc. H2S04 in 
presence of CHC13 a t 50—55° into z-amino-*i-diethoxy- 
nonane, b.p. 162°/15 mm., which is transformed by 
69% HBr a t 100° into a'.-dibromo-z-aminononane 
hydrobromide (corresponding picrate, m.p. 118—119°). 
The salt is transformed by O-lN-NaOH exclusively 
into norlupinane A , b.p. 69—70°/ll mm., further 
identified as the picrate, m.p. 196°, picrolonate, m.p. 
249°, aurichloride, m.p. 167—168°, and platinichloride, 
m.p. 333° (decomp.). H. W.

R eaction  of ch lo ron itrobenzenes w ith  u n ila te r
a lly  positiv ised  ethylenes. R. W iz in c .e r  and 
M. L. C o e n e n  (J. p r. Chem., 1939, [ii], 153, 127— 
159).—I t  is show n th a t  a n  e thy lene t h r o u g h  strong 
positiv isa tion  o f C,a) can  develop a  v e ry  m arked 
p ro to n  affin ity  a t  C#, a n d  hence like th e  typ ical
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proton acceptors OMe, OH, NH3 can react with 
chlorinated nitrobenzenes. Thus 1 -methyl-2-methyl- 
enedihydroquinoline and picryl chloride (I) in boiling 
C8H 6 afford 1-methylquinaldinium chloride and 1- 
methyl-2-2' : 4' : Q-trinitrophenylmethylenequinoUne, de
comp. 193°, the yield of which cannot exceed 50% 
unless a more powerful reagent (e.g., NaOAc in EtOH) 
is added to combine with the liberated acid. The 
following are obtained analogously: 5-methoxy-
1: 3:  3-trimethyl-2-trinitrophenylmethyleneindoline,m.-p. 
188—190° (decomp.); 1 : 3 :  3-trimethyl-2-trinitro- 
phenylmethyleneindoline, decomp. 175—177°; 4 : 6-di- 
phenyl-2-trinitrophenylmethylenepyran, decomp. 212— 
215°; trinitrophenylmethylenedinaphthoxanthen, m.p. 
265° (decomp.); acL-tetraethyldiaminodiphenyl-fi-tri- 
nitrophenylethylene, m.p. 145—146° (slight decomp.);
a.a-tetramethyldiaminodiphenyl-^-trinitrophenylethylene, 
decomp. 200—202°. The ethylene hydrochlorides are 
usually methylcarbenium salts. W ith more feebly 
positivised ethylenes which do not add HC1 under the 
experimental conditions free HC1 is evolved and the 
change is 1 mol. of ethylene +  1 mol. of (I) -> 1 mol. 
of picrylethylene -f- HC1. This is the case with 4 : 6- 
diphenyl-2-methylenepyran and methylenedinaplitho- 
xanthen. Intermediate products of the type 
[CRR'-CH2-C6H 2(N 02)3]+C1' can be stable only in the 
presence of a large excess of ac id ; their formation in 
solution is readily observed owing to the change in 
colour. Dimethylaminodiphenylethylene and all 
more feebly positivised ethylenes, (OMe-CGH 4)2C!CH2, 
OMe-C„H4-CPh:CH2 and CPh2:CH2, do not react with
(I) under the chosen experimental conditions. The 
limit of smooth substitution is with (NMe2,C6H4)2CICH2. 
Me a t C<0, diminishes the reactivity with (I); 
(NMe2'C6H 4)2CICHMe does not react and
C6H4< ^ j ® 2>C:CMe2 does not yield a primary adduct
with (I). 1 : 2 :  4-C„H3Cl(N02)2 is less reactive than
(I) but in boiling C8H 6 a t greater concn. unites with 
very strongly positivised ethylenes to the following :
l-m ethyl-2 -2 ' : 4 ' - dinitrophenylmethylene- 1' : 2 -di- 
hydroquinoline, decomp. 210—212°; 5-methoxy-2-di- 
nitrophenylmethylene-l : 3 : 3-t rim ethyl indoline, m.p. 
148°; 2 -dinitrophenylmethylene-l : 3 : 3-trimethyl- 
indoline, m.p. 139—140°. 4 : 6-Diphenyl-2-methylene- 
pyran and 10-methyl-5-methylenedihydroacridine 
give characteristic colours but not pure products; re
action is not observed with (NMe2-C8H 4)2C!CH2 and 
only a colour with (NEt2,C0H 4)2C.'CH2. Reactions 
with o- or 2>-C6H 4Cl-N0 2 have not been observed. 
1 : 2 :  4-C10H 5C1(N02)2 yields o-methoxy-l : 3 : 3-tri
methyl - 2 - 2 ' : 4  - dinitro - 1 ' - naphthylmethyleneindoline, 
m.p. 174°, 1 : 3 :  Z-trimethyl-2-2' : 4 '-dinitro-V-naphthyl
methyleneindoline, decomp. ~ 220° ; aa-tetraethyldi- 
aminodiphenyl-$-2 : 4-dinitro-l-naphlhylethylene, m.p. 
211°, and o.a.-tetramethyldiaminodiphenyl-$-2: 4-di- 
nitro-l-naphthylethylene, decomp. 238—240°.
1 : 3 : 4 :  G-C6H 2C1,(N02)2 affords 5-metfwxy-l : 3 : 3- 
trimethyl - 2 - 3' - chloro - 4' : 6 ' - dinitrophenylmethylene
indoline, m.p. 129—130°, 1 : 3 :  3-trimethyl-2-3'-chloro- 
4' : 6 ' -dinitrophenylmethyleneindoline, m.p. 187—188°, 
and aa-tetraethyldiaminodiphenyl-fi-y-chbro-4' : G'-di- 
nitrophenylethylehe, m.p. 153—154°. 1 : 2 : 3 : 4 : 6-
C6HC13(N02)2 gives 5-methoxy-l : 3 : ‘¿-trimelhyl-2- 
2 ': 3' - dichloro - 4 ':  6 ' - dinitrophenylmethyleneindoline, 

x (a ., n.)

m.p. 150—151°, 1 : 3 :  Z-trimethyl-2-2' 3'-dichloro-
4' : 6'-dinitrophenylmethyleneindoline, m.p. 133—134°, 
*ci-tetraethyldiaminodiphenyl-$-2' : 3 '-dichbro-4' : 6 '- 
dinilrophenylethylene, m.p. 179°, and aa-tetramethyldi- 
aminodiphenyl - (3 - 2' : 3' - dichbro-4’: 6 ' - dinitroplienyl- 
ethylene, m.p. 185° (decomp.). From 1: 3 : 5 : 2 : 4 : 6 - 
C0Cl3(NO2)3 are derived 1 : 3 : Z-trimethyl-2-3': 5'-di- 
chbro-2' : 4' : Q'-trinitrophenylmethyleneindoline, m.p. 
168°, and oLa.-tetraethyldiaminodiphenyl-$-3' : 5'-di- 
chloro-2': 4' : &-trinitrophcnylelhylene, m.p. 191—192°. 
Only one Cl of the di- and tri-chloronitrobenzenes can 
be replaced by a C2H 4 residue. The reactivity of 
1 : 2 :  4-C,0HbC1(NO2)2 is intermediate between those 
of C8H3CI(N02)2 and C6H 2C1(N02)3. C6H2C12(N02)2 
and CfiHCl3(N02)2 are more reactive than 
C6H3C1(N02)2, reactivity increasing with the no. of Cl. 
As judged (approx.) by the rate a t which the additive 
compound with HC1 separates from the C6H e solution, 
the sequences of decreasing activity are C0H2CI(NO.>k, 
1 : 2 :  4-C10H 5Cl(NO2),, 1 : 2 : 3 : 4 : 6-C„HCl3(N02),,
1 : 3 : 4 :  6-C8H2Cl2(N02)2, 1 : 2 :  4-C6H3Cl(N02)2, and
5-methoxytrimethylmethyleneindoline, trimethyl- 
methyleneindoline, and (NEt2*C6H 4)2C;CH2. In  every 
case the reactivity of one-sidedly positivised ethylenes 
towards aromatic chloronitro-compounds is parallel to 
the proton affinity of the C^,. As with many com
pounds with electrical contrast between co-ordin- 
atively unsaturated atoms, the colours of solutions of 
the new compounds depend very greatly on the 
nature of the solvent. H. W.

C om pounds of zinc sa lts  w ith  quinoline. —See 
A., 1939,1, 380.

A dditive pow er of m eta llic  com pounds of
8-hydroxyquinoline for hydrogen  chloride. E.
T hilo  and B. D em ant  (Ber., 1939, 72, [5 ], 1048— 
1052).—Metallic derivatives of 8-hydroxyquinoline
(I) add HC1 in such a manner tha t the no. of mols. of 
acid is equal to the no. of mols. of (I) contained in the 
complex increased by the valency of the metallic 
atom. The following compounds are described- 
[Mg(C9H 8ON)2]Cl4; [Ca(C9H 8ON)]Cl aiso + 2 H 20 ;  
[Sr(C9H 8ON)2]Cl4 + 2 H 20  and + 1 H 20 ;  
[Ba(C9H80N)4]Cl8; [Zn(C9H 8ON)2]Cl4; 
[Cd(C9H 8ON)2]Cl4 (also + 1 H 20 ); [Hg(C9H 8ON)2]Cl4; 
[Pb(C9H 8ON)2]Cl4, also mono- and di-hydrate; 
[Co(C9H 8ON)2]Cl4 also tri- and mono-hydrate; 
[Ni(C9H 80N)2]Cl4,2H20 ; [Cu(C9H 8ON)2]Cl4; 
[Fe(C9H 8ON)3]CI8; [A1(C9H 80N)3]C16. H. W.

N itrogen  com pounds fro m  p e tro leu m  d is til
la tes . X II. F rac tio n a l su lp h itin g  of bases and  
frac tiona l d eg assin g  of th e ir  hydrogen  su lph ites. 
S. M. R o b e r t s  and J . R . B a i le y .  X III. Iso la tion  
of four quinoline hom ologues and  tw o a ro m a tic  
b ases of p robab le  trin u c le a r cyclic s tru c tu re . 
W. N. A x e and J . R . B a i l e y  (J  Amer. Chem. Soc 
1938, 60, 3025—3028, 3028—3032; cf. A., 1938, I I ’ 
245).—X II. Fractional formation and thermal de
comp. of the H sulphites of bases from kerosene are 
described. Bases, otherwise inseparable, are thus 
separated. Unless “ degassing,” i.e., the decomp, of 
the salts by heating in vac., is effected in N2 or CO., 
etc., some oxidation to sulphates occurs.

X III. The fractionation described above depends 
on the ionisation consts. of the bases. The fraction,
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b.p. about 295°, of bases from kerosene yields by the 
more usual methods bases, (I) C13H i5N and (II) 
C14H 17N. The sulphite procedure yields 2 : 3-di- 
methyl-8-n-propylquinoline (III), m.p. 14-5— 15-5°,
b.p. 299-5° [different from (II); nitrate, m.p. 169° 
(decomp.); picrate, m.p. 198—199°; H  sulphate, 
m.p. 212—212-5°; hydrochloride, m.p. 161—162°; 
ZnCl2 double salt, m.p. 193—194°], oxidised by 
K2Cr20 7-H 2S0 4 to 2 : 3-dimethylquinoline-8-carb- 
oxylic acid, m.p. 201—202° (with soda-lime yields 
2 : 3-dimethylquinoline), and synthesised by the 
reactions : CH,Ph-MgCl +  Me2SO, -> PhPr“ -> (40°) 
1 : 2 :  4-C?H3Pr“(N02)2 -> [+ (N H 4)2S] 2 : 1 : 4 -  
N 02'C6H3Pr“\NH2 -> o-C0H4Pra-NO, -> (H2-Ni)
0-C6H4Pro,NH2 (IV ); (IV) +  CHMe'CMe-CHO (+hot, 
conc. HC1) -> (III). The undecomposed residue con
tains [as H  sulphate, m.p. 298° (decomp.)] 2 : 3 : 4 : 8- 
telramethylquinoline, m.p. 77—78° [different from (I); 
picrate, m.p. 240° (decomp.); hydrochloride, m.p. 
252—253° (decomp.); nitrate, m.p. 184-5° (decomp.); 
zincichloride, m.p. 266—267°; phthalone, m.p. 264°], 
oxidised to 2 : 3 : 4:-trimethylqmnoline-8-carboxylic 
acid, m.p. 233-5—234° (with soda-lime a t ^>360° 
gives 2 : 3 : 4-trimethylquinoline), and synthesised 
from o-C6H 4Me’NH2, CHMeAc2, and conc. HC1. The 
bases, b.p. 340°, from transformer oil yield, by way 
of the picratos and H  sulphates, a base, C16H 13N, 
m.p. 83-5—84° [picrate, m.p. 228-5—229-5°; II  
sulphate, m.p. 265—267° (decomp.)], and then by the 
sulphite procedure a base, C16H 15N, m.p. 86—87°
(picrate, m.p. 338—339°; nitrate)-, these bases are 
probably acridines or naphthoquinolines. R. S. C.

N itrogen  com pounds in  p e tro leu m  d is tilla tes .
XIV. Iso la tion  of 2 : 4 -d im ethyl-8-ethylquinol- 
ine fro m  the  kerosene d istilla te  of C alifornia 
pe tro leu m . W. N. Ax e  (J. Amor. Chem. Soc., 1939, 
61, 1017—1019).—2 : 4:-Dimethyl-8-ethyl- (I) and -8-n- 
propyl-quinoline&re isolated from California petroleum. 
Common quinoline bases isolated from petroleum are 
alkylated in positions 2, 3, and 8, those alkylated in 
positions 2, 4, and 8 being rare. (I), b.p. 2S8°/747 
mm. (picrate, m.p. 165—166°; zincichloride, m.p. 
261—262°), and K 2Cr20 7-H 2S04-H 20  give 2 : 4 -  
dimethylquinoline-8-carboxylic acid, m.p. 241—242° 
(decomp.), also obtained from 2;: 4 : 8-trimethyl- 
quinoline. o-C6H 4Et-NH„ (modified purification) and 
CH2Ac2 a t 100° yield (I). “ R. S. C.

M echanisation of decarboxy lation . II . P ro 
duction of cyanide-like ions fro m  a-picolinic, 
quinald in ic , and  isoquinald in ic acids. M. R. F. 
Ashw okth , R. P. D a f e e r n , and D . L. H a jm ic k  
(J.C.S., 1939, 809—812).—When the above acids are 
decarboxylated in  the presence of aldehydes and 
ketones, carbinols containing the pyridyl, quinolyl, 
and {soquinolyl radicals aro obtained. This reaction 
is sp. for these acids and it is suggested that the 
reason for this is tha t the anion radicals produced
when the acids lose CO, contain [N=C]~, which 
■«’hen added to CO would be analogous' to cyano- 
hydrin formation. Chelation between the acidic and 
basic centres is suggested to explain the readiness 
with which a-imino-carboxylic acids lose C02 and the 
action of carboxylase. The following are described : 
diphenyl-2-quinolyl-, m.p. 189°, phenyl-2-pyridyl-

(phenylur ethane, m.p. 143-5°), phenyl-2-pyridylmethyl- 
(picrate, m.p. 176°; phenyurethane, m.p. 151°), di- 
phenyl-2-pyridyl-, and p-methoxyphenyl-2-pyridyl- 
carbinol, m.p. 131-5° (phenylurethane, m.p. 145°).

F . R. S.
E lec tro -red u c tio n  of n ap h th a lim id e . E .S pa th , 

E. K u e fn e r, and F. K i t t e l  (Ber., 1939, 72, [5], 
1109—1112; cf. A., 1929, 194).—Electrolytic reduc- 

tion of naphthalimide (I) a t a Pb 
xx cathode gives 1 : 2 : 3 :  6-telrahydro- 

t t  p  \ t t  naphthalino-V : 9' : 8'-3 : 4 : 5-pyridine
2| | 2 (II), m.p. 102—103° (vac.) (p-nitro-

benzoyl derivative, m.p. 171-5°),
11 ■ [ oxidised by KM n04 in acid solution
\  2  (I)- This is converted by Pd

o n  sponge a t 200° into 4 : 5-trimethylene- 
' V iso quinoline, m.p. 47-5—48° (picrate, 

m.p. 228—230°), which d o es. not react with 
i>-NO2-C0H4-COCl and gives a methiodide, m.p. 204— 
205° (vac.), oxidised by alkaline K 3Fe(CN)6 to
2-methylisoquinolone, m.p. 105—106°; it gives a 
characteristic additive product, m.p. 134—135° 
(vac.), with HIC12. H . W.

B ro m in a tio n  of som e 4-quinolones. H. P. W.
HuGGILL, and S. G. P. P la n t  (J.C.S., 1939, 784— 
787).—1 : 2 : 3 : 4-Tetrahydroacridone (I) and Br (1 
mol.) give 7-bromotetrahydroacridone, also obtained 
from 5-bromoanthranilic acid and q/cZohexanone, and 
converted (P0C13-PC15) into 5-chloro-l-bromoletra- 
hydroacridine, m.p. 99° ; the bromination also yields 
other products containing reactive Br, from which a 
compound, m.p. 152°, can be prepared by the action 
of POCl3-PC i5. Further bromination of (I) affords 
7 : Q-dibromotelrahydroacridone, m.p. 287° (also ob
tained from 3 : 5-dibromoanthranilic acid), which 
with P0C13-PC16 gives 5-chloro-l: 9-dibromotetra- 
hydroacridine, m.p. 170—173°. 7 : 9-Dimethyltetra- 
hydroacridone, converted (P0CI3-PC15) into 5-chloro- 
7 : d-dimethyUetrahydroacridine, m.p. 94°, is bromin- 
ated to  a  iir-derivative, m.p. 196° (decomp.), which 
gives a pyridinium salt, and suggests th a t the Br is 
attached to the reduced ring. 2 : 6 :  8-Trimethyl-4- 
quinolone yields a J5;--derivative, m.p. 272—274°, 
unchanged by C5H 5N, and forming 4-chloro- 1-bromo- 
2 : 6 : 8-trimethylquinoliiu, m.p. 107°. 1 : 3 : 4 -  
C6H3Me2,NH2 and CH2Ac-C0,Et, followed by Mel, 
give 2 : 3 : 6 :  S-letramethylA-quinolone, m.p. 300°, 
converted into ‘i-chloro-2 : 3 : 6 : 8-tetramethylquinol- 
ine, m.p. 89°. Anthranilic acid with 1 -ke to -l: 2 :3 :4- 
tetrahydrocarbazole, and cyc/ohexane-1 : 2-dione and 
-1 : 4-dione affords respectively 5-keto-5 : 6 : 7 : 10- 
tetrahydroacrindoline, m.p. >360°, N-2'-jteZocyclo- 
hexijlideneanthranilic acid, m.p. 172°, and the di-o- 
carboxyanil of cycZohexane-l : 4-dione, m.p. 261° 
(decomp.). F. R. S.

A cridine. XXI. Q u a te rn ary  10-m ethoxyacrid- 
in iu m  b ases . K. L eh m st e d t  and F. D ostal (Ber., 
1939, 72, [5], 1071— 1074).-—10-Methoxyacridone is 
converted by LiPh in C6H 6 followed by H 20  into 
5 - hydroxy -10 - methoxy-5 -phenyl-5 : 10-dihydroacridine
(I), decomp. JL41—142°, which passes a t ~  250° into 
CH20  and 5-phenylacridine. (I) is converted by 
crystallisation from MeOH into 5 : \Q-dimethoxy-5- 
phenyl-5 : \Q-dihydroacridine, decomp. 150—151°.
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When the solution of (I) in HC1 is treated with NH3
5-amino - 10-metkoxy-5 -phenyl-5 : 10-dihydrodcridirte, 
decomp. 116—117-5?, is p p td .; this is transformed by 
boiling EtOH into 10-methoxy-5-ethoxy-5-phenyl-5 : 10- 
dihydroacridine, mlp. 180-5—181-5° (decomp.), also 
obtained from (I) and boiling EtOH. Prolonged 
boiling of (I) with 2n-HC1 followed by pptn. with 
KOH gives 5-phenylacridine lQ-oxide, decomp. 228— 
230°, and 5-aminb-5-hydroxy-10-methoxy-5 : 10-di- 
hydroacridine, decbmp. 115—117°. H. W:

A ction of pb.osph.oryl ch lo rid e  an d  oxalyl 
chloride on ac ridones. K. G leu , S. N itzsche, 
and A. Sohubekt (Ber., 1939, 72, [B], 1093—1099).— 
A'-Arylanthramlic acids a r e . transformed by P0C13 
into (acridones, converted by further action of the 
reagent, into 5-chloroacridines. The formation of 
the last-named is preceded by th a t of additive 
compounds (1 : 1) of acridone and P0C13 (the parent 
compound, its 2-Me, 10-Me, and 10-Pii derivatives 

p, -v+ are described). The
q  ni ‘ -  structure A  is assigned

p  J to these compounds
j-. p. j since they have salt

like character, being 
readily sol. in cold H 20  

but insol. in org. media; those without substituent 
a t (10) are quantitatively hydrolysed to the 5-chloro
acridines . whilst those with such substituent are 
essentially similar in behaviour but can yield only
10-substituted acridoncs. Analogy is traced between 
H (P02C12) and HC104. The supposed acridone di- 
chlorides obtained by the action of P0C13 -f  PC15 on
10-substituted a,cridones are compounds of structure 
(A). For the prep, of the dichlorides PC15 is unsuit
able since POCl3 is a product of the change. Acrid- 
ones are transformed by. oxalyl chloride (free from 
HC1) in hot xylene into acridone dichlorides (10-Me 
and 10-Ph. compounds described); evidence of the 
formation of an intermediate, additive compound is 
not obtained, probably owing to the instability of the 
anion [02C-C0C1]" which immediately decomposes 
into CO -f  C02 +  Cl".' ' H. W.

S yn thesis  of h e te ro -r in g s  con tain ing  n itrogen .
XV. O xidation  of p-pheny le thy l-pyrid in ium  and 
-q u in o liu m  sa lts . S. Sttgasawa and N. Sugtmoto 
(Ber., 1939, 72, [5], 977—979).—l-(3-Phenylethyl- 
pyridinium bromide is oxidised to l-p-phenylethyl- 
pyrid-2-one, m.p. 87°. Oxidation of l-p-3' : 4'-di- 
methoxyphenylethylpyridinium bromide could not 
be effected with K 3Fe(CN)„ in presence of aq. NH3, 
Na2C03, Na3P 0 4, or NaOAc, with Ag20  or KM n04, 
or in presence of CcH c. 1-8-3': 4'-Methylenedioxy- 
phtnylethylpyrid-2-one (I), mip. 148°, 1-5-4'-mathoxy- 
phenylethylquindl-2-one, m.p. 110-5°, and l-S-3' : 4'- 
meihylenedioxyphenylethylquinol-2-one (II), m.p. 138°, 
are described. Only- brown products insol. in C6H 6 

p rr are given by 6 : 7-dimethoxy-
9 1 .¡3-3:4 '- dimethoxyphenyl-

bromide.pTT . O r  Y  p it   ̂ ethylquinolinium
2<̂ oL A Vt 2 i x  Successive treatments of (I)

I POCl3 in xylene at
- t  II 135—140° and H I lead to

(III.) x - /  4 ':  5' - methylenedioxy - 9 :10-
dehydro-3 : 4-dihydro-V : 2 '-l : 2-benzoquinolizinium

CH2 CH,

iodide [(III), X — I], m.p; 191°, hydrogenated 
(Adams) to a non-cryst. base, C14H 170 2N [hydriodide, 
m.p. 198°; hydrochloride, m.p. 213°; methiodide, m.p. 
164° (slight decomp:)]. Similarly, (II) is transformed 
into 4' : 5 '-methylenedioxy-9 : 10-dehydro-3 : 4-dihydro- 
1' : 2 '-l : 2-1" : 2"-5 : 6-dibenzoquinolizinium iodide, 
m.p. 254° (decomp.). The corresponding hydrogen
ated base and its derivatives are not cryst.; the very 
hygroscopic hydrochloride has m.p. ~227°. H. W.

S yntheses of h e te ro -rin g s  con tain ing  n itro g en .
XVI. S yntheses of d ibenzoquinolizine deriv 
atives. II . S yn thesis  of 4 ' :  5 '-d im ethoxy- 
4" : 5 " -m eth y len ed io x y -3  : 4 : 5 : 6 - te tra h y d ro -  
V  : 2 '- l  : 2-1" : 2"-7  : 8-dibenzoquinolizine and  
the  correspond ing  te tram ethoxy-com pound . S. 
Sugasawa and K. Kakemi (Ber., 1939, 72, [B], 980— 
984).—Oxidation of 6 : 7-dimethoxy-3 : 4-dihydroi‘so- 
quinoline methiodide with aq. K3Ee(CN)6 gives 6 : 7- 
dimethoxy - 2 - methyl - 3 : 4 -  dihydroisoquinol -1 - one, 
m.p. 125—126°, 6 : 7-T)imethoxy-3 : 4-dihydroi'so-
quinoline and (3-3 : 4-methylenedioxyphenylethyl 
bromide give 6 : 7-dimethoxy-2-$-3' : 4'-methylenedi- 
oxyphenylethyl-3 : 4-dihydroisoqmnoUnium bromide, 
m.p. 187—188°, converted by oxidation with 
K 3Ee(CN)G in alkaline solution in presence of C6H G, 

followed by treatm ent with 
P0C13 a t 100° and then with 
N al, into 4' : 5 '-dimethoxy- 
4" : 5"-methylenedioxy-9 : 10- 
dehydro- 3 : 4 : 5 : 6-tetrahydro- 

« 1' : 2 '-l : 2-1" : 2"-7 .-' 8-di-
I'OMe benzoquinolizinium iodide (I), 

m.p. 188—189°; the corre
sponding chloride, m.p. 150°, 

is reduced to 4 : 5'-dimethoxy-4” : 5"-methylenedioxy- 
3 : 4 : 5 :  Q-telrahydro-1' : 2 '-l : 2-1" : 2"-7 : 8-dibenzo
quinolizine (+0-5EtOH). ra-P- 101—102° [hydrochlor
ide (+E tO H ), m.p. 219—220°; hydriodide, m.p. 
209° (decomp.); methiodide, m.p. 199—200°; .picrate, 
decomp- 176—177°]; the free base is dehydrogenated 
by I  to (I). Similarl}r, 6 •. l-dimeihoxy-l-^-'i' : 4'-di- 
methoxyplienylethyl-Z: 4-dihydroisoquinoliniumbromide, 
m.p. 192°, is converted into 4' : 5' :4 "  : 5'-telrameih- 
oxy-9 : 10-dehydro-3 : 4 : 5 : 6-ktrahydro-V : 2 '-l : 2- 
T " ; 2 " - 7 : 8 -dibenzoquiriolizinium iodide (+0-5H20), 
m.p. l95°, and thence into 4' : 5' : 4".: 5”-tetramethoxy- 
3 : 4 : 5 :  6-tetrahydro-l’ : 2 '-l : 2-1" : 2"-7 : 8-dibenzo
quinolizine, m.p. 116° [hydrochloride (-f-0-5EtOH), m.p.
236—23*7°hydriodide, m.p. 207°]. H. W.

P h en an th ren e  series. X X II. D erivatives of 
dibenzisoquinoline and  naphth isoquinoline . E.
Mosettig  and (Miss) E. L. May  (J. Amer. Chem. Soc., 
1938, 60, 2962—2966; cf. A., 1938,^11, 510).—The 
appropriate phenanthraldehyde, MeNO.,, and KOH - 
EtOH give 9- (I), m.p. 173—173-5° (corr.), 3- (II), 
m.p. 180—180-5° (corr.), and 2-$-nitrovinylphen- 
anthrene, m.p. 134-5—137° (corr.), reduced electro- 
lytically to 9-, m.p. 307—309° (decomp.) (GHO- 
derivative, m.p. I l l —112°), 3- (III), m.p. 254— 
256° [0#0-derivative, m.p. 122—124° (corr.)], and 
2-$-aminoethylphenanthrene, m-P- 317—318° (picrate, 
m.p. 225—226°). 40% aq. CH20  converts the amines 
into 1 : 2 : 3 :  4-tetrahydrodibenz[f: h.]isoquinoline (IV), 
m.p. 223—225° [hydrochloride, m.p. 304—306° (de-

H M ,  V m,.
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comp.)], and (?) 1 : 2 : 3 :  4-tetrahydronaphtha[l : 2- 
h]isoquiTioline (V) [hydrochloride, m.p. 313— 315° 
(decomp.)], but (III) was unchanged by CH20 . W ith 
NaOMe-MeOH (I) and (II) give 9-, m.p. 134— 134-5°

NH

(IV.)
(corr.), and '¿-{i-?iitro-a.-methoxyethylphenanthrene, m.p. 
102—104°, hydrogenated (P t0 2) in EtOH to 9-, m.p.
252—253° (decomp.) [picrate, m.p. 215—217° (de- 
comp.) ; CHO-, m.p. 138—140° (corr.), and Bz deriv
ative, m.p. 147-5—148-5° (corr.)], and 3-$-amino-<x.- 
ethoxyethylphenanthrene [hydrochloride, m.p. 232— 
233° (decomp.)], which resisted cyclisation by all 
methods, as also do all the CHO-derivatives. With 
Mel-KOH in C0Me2 (IV) gives the methiodide, m.p. 
268—270°, of its 2-Me derivative, and thence a t 200— 
220°/high vac. the 2-Me derivative, m.p. 113-5— 
114° (corr.) (hydrochloride, cryst.). (V) gives simi
larly i-rmthyl-l : 2 : 3 : 4-tetrahydronaphth[\ : 2-h]iso- 
quinoline [hydrochbride, m.p. 257—259° (decomp.); 
methiodide, m.p. 244-5—246° (decomp.)], and, in some 
experiments, 2-$-dimethylaminoethylphenanthrene 
hydrochloride, m.p. 247—249°, also obtained from the 
NH2’[CH2]2 compound. R. S. C.

S yn thesis of coloured derivatives of n irvanol.
J . J . Spurlock  with H . R. H enze  (J. Amer. Chem. 
Soc., 1938, 60, 3005—3007).—5-Plienyl-5-ethyl-
hydantoin is nitrated and then hydrogenated, but 
the isomerides produced resist separation. 
in-NO2*C0H 4-COEt, m.p. 99—100°, KCN, and 
(NH4)2C03 in EtOH give 5-xii-nitrophenyl-5-ethyl- 
hydantoin, m.p. 219—220°, reduced (H2-P t0 2) in 
COMe2 to the jV7/2-compound, + H 20 , double "m.p. 
82—83° and 165—166°, which is diazotised and 
coupled -with (J-C10H 7-OH, p-C10H /N H 2, NPhMe2, 
and G salt, yielding dyes, m.p. 276—277° (decomp.),
247—248°, 233—235°, and a Ba salt, +  8H20 , respect
ively. M.p. are corr. ” R. S. C.

5-Alky 1 -5-cro ty lbarb ituric  acids. W . J .  D oran  
and H. A. Sh o n le  (J. Amer. Chem. Soc., 1938, 60, 
2880—2882).—The following are prepared : 5-ethyl- 
( ? cis-trans-iscmeritfes), m.p. 108—110° and 120— 
121°, -n-propyl-, m.p. 160—161°, -t'sopropyl-, m.p. 
144— 145° (lit., 137— 138°), -n-, m.p. 142—143°, 
-sec.-, m.p. 130—131°, and -/so-butyl-, m.p. 126— 
127° (lit., 115°), -a-methyl-n-butyl-, m.p. (anhyd.)
110—113° and (+ H 20) 88—90°, and -isoamyl-, m.p. 
147—148°, -5-crotylbarbituric acid, which have a very 
short anæsthetic effect. 5-Ethyl-5-a.-methylalhjlbarbit- 
uric acid, m.p. 146-5—148°, has a slightly longer 
effect. 5-n-Butyl-5-crotylthiolbarbituric acid, m.p. 
238—239°, is only convulsant. R. S. C.

Phenyl alkyl n itro g en  su b stitu tio n . R eactiv ity  
in  the  b a rb itu ric  acid  series. D. N ig h t in g a l e

and R. G. T aylor  (J. Amer. Chem. Soc., 1939, 61, 
1015—1017).—5 : 5-Dibromo-\-phenyl-3-methyl- (I)
and -3-n-butyl-barbituric acid (II) resemble the 1 : 3- 
Ph2 derivatives in not reacting with amines, CS(NH2).„ 
or KSCN. CH2(C02H)2 with N -pihenyl-W-n-butyl- 
carbamide (prep, from PhNCO and NH„Bua in dry 
E t20), m.p. 135°, NHPh-CO-NHMe, or
o-GGH4Me-NH-CO-NH2 in Ac20  gives (II), m.p. 96— 
98° (5-anilinomethylene, m.p. 146—148°, and 5 : 5- 
i?r2-derivative, m.p. 108—110°), (I) (o-anilinomethyl- 
ene, m.p. 170°, and 5 : 5-$r2-derivative, m.p. 161°), 
and l-o-tolylbarbituric acid, m.p. 181°. 5 : 5 -Di- 
bromo-1 : 3-di-o-tolylbarbituric acid melts a t 190—191°.

R. S. C.
P y rim id in es . CLIX. S yn thesis  of 6- and  5- 

b enzy lu racils . T. B. J o h n so n  and J .  C. A m belang  
(J . Amer. Chem. Soc., 1938, 60, 2941—2944; cf. A., 
1938, II, 379).—CH2Ph-C0-CH2-C02E t (I) and 
CS(NH2)2 with a little HC1 give (?) the ureide, con
verted by hot K O H -EtOH  into 2-thio-Q-benzyluracil
(II), m.p. 222—223°, also obtained directly by hot 
NaOEt-EtOH. NH:C(SEt)-NH2, (I), and aq. KOH 
give ‘i-hydroxy-2-ethylthiol-Q-benzylpyrimidine (III), 
m.p. 128—129°. 6-Benzyluracil (IV) [prep, from
(II) by 10% aq. CH2C1-C02H and from (III) by 
HC1], m.p. 261—262°," with Br-AcOH at 40—50° 
gives the 5-.Br-derivative (V), m.p. 230—232° (gives 
BzOH by KM n04), and with Cl2-MeOH gives 5 : 5-  
dichloro-2 : 4-diketo - 6 - methoxy - 6 - be.nzylhexahydropyr- 
imidine, m.p. 157—159° (decomp.) (160—162°), un
changed by C5H 5N, but converted by HBr-AcOH 
into o-chloro-6-benzyluracil, m.p. 266—267°, which 
is also obtained in poor yield from (IV) and Cl2 in 
10% AcOH. Attempts to cyclise (V) by AlCl3 
failed. Ph-[CH2]2*C02E t (prep, by H 2-Raney Ni) 
and HC02E t with Na in E t20  give the HCO-deriv- 
ative, the Na salt of which with CS(NH2)2 in EtOH 
gives 2-thio-5-benzyluracil, m.p. 210—211°. With 
10% CH2C1-C02H this yields 5-benzyluracil (VI), 
m.p. 294—295°, converted by Cl2—MeOH into 5-chloro- 
2 : 4-diketo-6-methoxy-5-benzylhexahydropyrimidine, 
double m.p. 217—218° and 232—234° [converted by 
HBr-AcOH into (VI)]. R. S. C. "

P re p a ra tio n  of -L-tartaric ac id  fro m  racem ic 
ta r ta r ic  acid  th ro u g h  re so lu tio n  by  a  su b stitu ted  
benzim inazole base . W. T. H a sk in s  and C. S. 
H udson  (J. Amer. Chem. Soc., 1939, 61, 1266— 
1268).—Aldonic acids or their lactones with
o-CgH4(NH2)2 and 1—2 mols. of HC1 in hot H 20  give 
(usually) 52—75% yields of 2-substituted benzimin- 
azoles. Thus are obtained 2-Z)-gluco-Z)-gulo- (I), m.p. 
215° (decomp.), [a] -f 14-3°, 2-D-gluco-D-ido-, m.p. 
192° (decomp.), [a] —27-6°, 2-D-manno-Z)-gala-, m.p. 
241° (decomp.), [a] +49-5°, and 2-D-gala-Zi-manno-, 
m.p. 218° (decomp.), [a] +18-5°, -hexahydroxyhexyl- 
benziminazole, 2-D-gluco-, m.p. 210° (decomp.), [a] 
+8-9°, 2-D-gulo-, m.p. 201° (decomp.), [a] +16-7°,
2-D-manno-, m.p. 224° (decomp.), [a] —23-7°, 2-D- 
galacto-, m.p. 246° (decomp.), [a] +44-4°, 2-D-ido-, 
m.p. 154—156°, [a] -19-2°, 2-D-altro-, m.p. 198° 
(decomp.), [a] -48-1°, 2-D-talo-, m.p. 190—191°, [a] 
—23-0”, and Z-mannomethylo-, m.p. 210° (decomp.), 
M  +29-1°, -pentahydroxy-n-amylbenziminazole. [a] 
are [a]“  in 0-In-HCI. L-(—)~ is very readily obtained
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from ¿/-tartaric acid by means of its salt, + 2 H aO 
(lost a t 78°/vac.), m.p. 118—125°, [a]D —0-5° in H20. 
M.p. are corr. R. S. C.

.1 , . , . ,

C hem ilum inescen t o rg an ic  com pounds. VII. 
S u b stitu ted  ph thalaz-1  : 4-diones. Effect of su b 
s titu en ts  on th e  lu m in escen t pow er. H. D. K.
D r ew  and R. F. Garw ood (J.C.S., 1939, 836—837).— 
Observations on new diones tend to confirm the 
conclusion previously reached (cf. Drew et al., A., 
1937, II, 118). In  the halogenated diones, the lighter 
is the halogen the more its presence enhances the 
luminescent power. 3-Bromophthalimide, m.p. 260°, 
prepared from the corresponding NH2-compound, 
with N2H 4 gives 5-bromophthalaz-l : 4-dione, m.p. 322°. 
6-Bromo-, m.p. 343°, and 6-iodo-phthalaz-l : 4-dione, 
m.p. 345°, are similarly prepared. The following are 
prepared from N2H 4 and the appropriate anhydride : 
5-methylphthalaz- (I), m.p. 340°, $$-naphthalaz-, m.p. 
345° [Mz salt (+ H 20)], Q-nitro-fifi-iiaphtltalaz-, m.p. 
>350° [iVa salt (+ H 20)], 6-amino-[ifi-naphthalaz-, 
m.p. 320° (decomp.), and afi-naphthalaz-l : 4-dione, 
m.p. >360°. (I) shows a lower luminescent power
than phthalazdione and this effect is anomalous.

F. R. S.
C atalytic hydrogenation  of l-cyano-2-benzoyl- 

1 : 2-d ihydroisoquinoline (R eissert's  su b stan ce  
from  isoquinoline). H . R u p e  and W. F r e y  (Helv. 
Chim. Acta, 1939, 22, 673—683).—Addition of BzCl 
to a suspension of isoquinoline in 10% aq. KCN gives 
l-cyano-2-benzoyl-l : 2-dihydroisoquinoline, m.p. 
128° (Reissert’s substance from isoquinoline), reduced 
(Ni-EtOAc) by H 2 a t 90°/70 atm. to 1 -benzamido- 
methyl-1 : 2 : 3 : 4-letrahydroisoquinoline (I), m.p. 125° 
(VO-derivative, m.p. 127°, reduced by Zn dust in 
AcOH-EtOH to the %cZrazwo-compound, m.p. 141°, 
in poor yield; Bz, m.p. 144°, and Ac, m.p. 201°, 
derivatives). This is slowly hydrolysed by boiling 
20% HC1 to 1-aminomethyl-l : 2 : 3 : 4-lelrakydroiso- 
quinoline (II), b.p. 153°/12 mm. [hydrochloride 
(+ 2H 20), decomp. 281°; perchlorate, m.p. 117°; 
picrate, m.p. 186°; citrate (+ 2 H 20), m.p. 166°; 
oxalate, decomp. 198°; tartrate, m.p. 125°; phenyl- 
thiocarbamide derivative, C24H 24N4S2, m.p. 188°; 
carbamide compound, Cn H jSON3, m.p. 173°; Ac2
derivative], ClC02E t and (II) in E t20  afford 1 -carb-
t-thoxyaminomethyl-1 : 2 : 3 : 4-tetrahydroisoquinoline, 

b.p. 166°/12 mm., and the imin- 
azolone (III), m.p. 148°, also ob
tained readily by use of COCl2; in 
the presence of C5H SN a t room 
temp, the product is Et 1 -carbeth- 
oxyamino-l : 2 : 3 : 4-tctrahydromo- 
quinoline-2-carboxylate, b.p. 180°/ 
12 mm., m.p. 103°. (I) is trans

formed by Mel in MeOH a t 100° into (?) 2-methyl-l- 
benzamidomethyl-l : 2 : 3 : 4-tetrahydroisoquinoline 
methiodide, m.p. 152°, which loses Mel when hydro
lysis is attempted. W ith boiling Mel-MeOH (I) 
yields 2-methyl-l-benzamidomethyl-l : 2 : 3 : 4-tetra- 
hydroisoquinoline, m.p. 122°, hydrolysed.to 2-methyl- 
1-aminomethyl-l : 2 : 3 : 4-tetrahydroisoquinoline (IV), 
b.p. 143-5°/12 mm. (hydrochloride, m.p. 256°; picrate, 
m.p. 192°). (II) is converted by Mel and KOH in 
boiling MeOH into 2-mcthyl-l-d.imethylaminomethyl-

(III.)

1 : 2 : 3 : 4-tetrahydroisoquinoline methiodide, m.p. 
199°, (IV), and 2-methyl-1 -dimethylaminomethyl- 
1 : 2 : 3 : 4-tetrahydroisoquinoline, b.p. 135°/12 mm. 
(picrate, m.p. 202°). Similar results are obtained 
w'hen méthylation is effected under pressure.

H. W.
H eterocyclic com pounds contain ing  n itro g en . 

X LII. L in ea r and  an g u la r  benzod ipyrid ines. 
VI. 1 : 5-A nthrazoline and  4 : 5 -phenan th ro line .
P . R uggli and E. P r e is w e r k  (Helv. Chim. Acta, 
1939, 22, 478—495; cf. A., 1939, II , 231).—The

name anthrazoline and the indicated nos. are suggested 
for the benzodipyridines ; alternatively they are 
designated 1 : 8 -  or 1 : 5-diaza-anthracene. Under 
strictly defined conditions p-CfiH,(CHO)2 is trans
formed by conc. h 2s o 4 and KN(), into nitrotere-
phthalaldehyde (I), m.p. 97° (lit. m.p. 86°) [dioxime, 
m.p. 175—176°; diphenylhydrazone, m.p. 200° (de
comp.) after softening at 185°; dianil, m.p. 133— 
134°], which when reduced chemically or catalytically 
gives higher condensation products wThich could not 
be divided or acetylated. CH2(C02H)2 and (I) are 
condensed in C6H 5N a t 40—50° and then a t 90° to 
nitro-'p-phenylenediacrylic acid (II), decomp. 300— 
305° after becoming discoloured a t ~290°, trans
formed by the successive action of PC15 and the 
requisite alcohol into the Me2, m.p. 166°, Et2, m.p. 
125°, and diamyl, m.p. 93—94°, ester. Hydrogen
ation (Raney Ni in EtOH—MeOH—EtOAc—H^O) of
(II) a t room temp, affords amino-p-phenylenediacrylic 
acid, softens a t 360° (decomp.) after becoming dis
coloured a t 280° [Ac2 derivative, softens a t ~310— 
315° (decomp.) after darkening at ~310—315°; Me,, 
ester, m.p. 159°, and its Ac  derivative, m.p. 168°; 
Et2 ester, m.p. 178°]. This is converted by boiling 
conc. HC1 into 2-leeto-l : 2-dihydroquinoline-l-acrylic 
acid (III), which becomes brown a t 330—335° (Et 
ester, m.p. 209—210°), converted by the successive 
action of PC15 and MeOH into Me 2-methoxyquinoline- 
1-acrylate, m.p. 193—195°. Hydrogenation (Raney 
Ni in M e0H -E t0H -E t0A c-H 20) of (III) 75° leads 
to 2-keto-l : 2 : 3 : 4-tetrahydroquinoline-l-propionic 
acid (IV), m.p. 240° (Me, m.p. 142—143°, and Et, 
m.p. 123—124°, ester). Conc. H 2S04, KNOp, and
(III) a t room temp, afford 6-nitro-2-keto-\ : 2-dihydro
quinoline-l-acrylic acid, slow decomp. 310°. Nitration 
of (IV) gives 6-nitro-2-kelo-\ : 2 : 3 :  4-tetrahydroquin- 
oline-1 -propionic acid (V), m.p. 260° (Et ester, m.p. 
137—138°), or, if treatm ent is prolonged, 6 : 8-di- 
nitro-2-keto-l : 2 : 3 : 4-tetrahydroquinoline-l-propionic 
acid (VI), m.p. 234—235° (decomp.) (Me ester, m.p. 
166°). Hydrogenation (Raney Ni in E tO Ac-EtO H- 
M e0H-H20) of (V) a t room temp, leads to 2 : 6 -  
diketo-octahydro-1 : 5-anthrazoline (VII), darkens at 
~360°. (VI) is similarly reduced and then acetyl
ated to acetamidodiketo-octahydrophenanthroline, de
comp. >310° (hydrochloride of the corresponding 
amine, m.p. >360°). (VII) is transformed by 
P0C13-PC15 into 2 : 3 : 6 :  7-tetrachloro-l : 5-anthrazol-
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ine, m.p. ~300° (decoinp.) after softening a t ~260°, 
which is converted by HI-AcOH-red P  a t 150— 
173° into 1 : 5-antlirazoline monohydrate, m.p. 240— 
242° after softening a t 228° (picrate, indef. m.p.). 
A method of preparing Raney Ni in the laboratory is 
desoribed. H. W.

C onstitu tion  of tri-indo le . 0. S chm itz-D um ont  
and J . t e r  H orst [and, in part, H . Mü ller ] (Annalen, 
i939, 538, 261—282).—“ Tri-indole ” is probably
2-3'-indolinyl-3-2"-indolinxylindole (I). Carbethoxy- 
tri-indole (II) is stable at > m .p . (163°), but in hot

>NH (I.)

h 2c- ç h

/

f ) N H  & 1-) 

I-LC-C

&  ' ?
AcOH slowly gives carbethoxydi-indole [2-l'-carb- 
ethoxy-3'-indolinylindole] and indole, confirming the 
presence of the di-indole skeleton in (I). Inability 
of 3-methylindole to give more than a  dimeride 
indicates union of ring C to position 3 of ring A. 
Presence of 3 active H in (I) is confirmed by prep, of 
1 :l'-dinitroso-l"-carbethoxy- (III), m.p. 142° (de
comp.),. and -benzoyl-tri-indole, m.p. 159—160° 
(decomp.), although (I) gives only a  (NO)2-derivative; 
the structure of the NO-derivatives is proved by con
version of dinitrosoacetyl-tri-indole into acetyltri- 
indole, and attachment of the acyl to N of ring B 
is proved by fission of (II). W ith Mel and anhyd. 
KjjCOg in COMe2, (I) gives 2- l f : 2'- or 2-1 ': 3% 
dimethyl-3'-indolinyl-3-2"-indolinylindole (IV), m.p.
165— 166° [2 active H ; picrate, m.p. 181° ; maleate, 
m.p. 168—170°; (iVO)2-derivative, m.p. 113— 114°], 
which, when distilled, partly decomposes to give 
indole. With BrCN (IV) gives T^-cyano-2'- or 
-3'-inethyltri-indole, m.p. 230°; in hot AcOH it gives 
indole; with Zn-HCl-AcOH it gives a (?) dimethyl- 
tetrahydrodi-indoh, m.p. 178-5°. W ith i-so-CjH, tI 
and K2C03 in COMe2 (I) gives a N-isoamyZ derivative, 
m.p. 153-5° (2 active H), which yields a meOiyliaoamyl 
derivative, m.p. 141-141-5° [2 active H ; (NO).r  
derivative,' m.p. 245° (decomp.)]. W ith KOH -EtOH 
at room temp. (Ill) gives carbethoxydehydrotri-indole 
[3-2'-indolyl-2-V-carbethoxy-2'-indolinylindole\ (V)j
m.p. 201° (decomp.), and an orange-red substance 
(? V I), C21H17ON3, m.p: 373—374° (corr.; decomp, 
from 369°). (VI) is also obtained from (V) by KOH - 
EtOH or by thermal decomp., is reduced with 
difficulty (Na in boiling C5H n -OH only) to an aut- 
oxidisable leuco-compound, with PhNCO gives an 
orange-yellow compound, decomp. ( ?) 350° or 310°, or 
a red compound, decomp. 356—361° (both are 
C31H220 2N4), with Ac„0-Na0Ac gives a A ts deriv
ative, m.p. 298—300° (decomp.), with NaNO,- 
AcOH-C5H 5N gives a substance, C24H 190 2N3, m.p. 
320—322° (decomp.) after sintering, and with NaN02-  
AcOH gives a substance, C24H 180 4N „ m.p. 302— 
305° (decomp.) (Ac derivative). Tri-7-methylindole

behaves abnormally; it gives no benzoate or maleate, 
and its Jfe2 derivative, m.p. 197— 198°, does not 
react with BrCN; it gives a Ac2, m.p. 205°, and 
Ac, derivative (VII), m.p. 264°; with ClC02E t and 
K2C03 it gives a C02Et-derivative, m.p. 124—125°. 
D initrosoacetyltri -1 -methylindole, m.p. 171° (decomp.; 
sinters a t 168°), in hot-EtOH gives (VII). R. S. C.

D inuclear condensation  p ro d u c ts  fro m  alloxan  
and  3-am ino-2-an ilinopyrid ine . H. R u d y  and
O. Ma je r  (Ber., 1939, 72, [5], 940—945).—3-Amino-
2-anilinopyridine (I) and alloxan in hot 30% AcOH 
give alloxan-2-anilino-3-pyridyl-n-imide (I), m.p. 255° 
(block; 1 decomp.), which can be cryst. by cautious 
use of A c0H -H 20 , HC02H -H 20 , or C5H 5N but is 
isomerised by protracted use of these reagents (best 
by acids) to 2-keto-l-phenyl-l : 2-dihydro-8-azaquin- 
oxalinc-'i-carboxureide (III), m.p. 252° (decomp.; 
bath pre-heated to 220°), which does hot fluoresce 
in ultra-violet light and is not affected by. CH2N2 
in M e0H -E t20  or C0BIe2-E t20 . (I ll)  is, relatively 
stable towards mineral acids but is readily degraded 
by dil. alkali through the moderately stable 1 -phenyl- 
1 : 2-dihydro-8-azaqui7Wxdl-2-one, m.p. 245° to (I).
9-Phcnyl-8-azaflavin could not be obtained from
(II) or (III) by boiling with anhyd. A c0H -H 3B 03, 
HG02H -H 3B 03, or ZnCl2 or with A c0H -H 2S04 con
taining H 3BOs ; melting with H 2C20 4 is ineffective. 
Xanthhydrol does not ppt. (II) or (III). H. W.

C onstitu tion  of y east-ribonucle ic  acid. II. 
G uan ine-uridy lic  acid . R. F a lc o n e r , J .  M. G ul-
la n d , G. 'I.-.H obday , and (Miss) E. M. J ackson 
(J.C.S., 1939, 907—915).—Samples of yeast:ribo- 
nucleic acid supplied by certain firms yield on aq. 
hydrolysis guanine-uridylic acid (J), (purified through 
its Pb salt), whereas those supplied by others do not 
(cf. Bredereck et al., A., 1936, 868; Tipson el al., 
A., 1939, II , 128). This implies the existence of two 
types of nucleic acid, possibly interconvertible, and 
throws doubt on the conclusion of Bredereck that
(I) is a secondary product of the procedure used in 
its prep. (I) may contain a P-NH linking or an ester 
linking between the phosphoryl radical and the lactim 
form of the CO-NH linking of guanine ; the  balance 
of evidence seems to be in favour of the former, since 
in Van Slyke determinations of NH2, guanine, its 
derivatives, phenylphosphorylguanine (prepared from 
guanine and.PPhCL,), and (1) undergo deamination 
a t 0° and 20°. On the other hand, comparison of the 
stabilities towards alkali of (I) and analogous com
pound shows that (I) is much less stable than  would 
be expected from the presence of P ‘NH. Deter
minations of NH2 in various nucleotides and nucleic 
acids are recorded. I t  is also demonstrated that the 
group in ribonucleic acids shown by Gulland et al. 
(A., 1938, III, 1051) to be resistant to enzymic fission 
is not th a t which unites the components of (I), and 
enzyme experiments with phenylphospho-amide and 
-anilide an d : monophenylphosphorylbenzainidine (Na 
salt) are recorded. ” F. R. S.

A zo-derivatives of chem o th erap eu tic  com 
pounds of the  su lphonam ide type w ith  d iu re tic  
com pounds of th e  p u rin e  g ro u p . F. P. Mazza 
and C. Mig l ia r d i (R . C. A tti Accad. Lincei, 1939, 
[vi], 29,80—S3).—i)-NH2-C6H4-S02-NH2 (I) diazotised
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and poured into theophylline in 10% NaHC03 gives
8-benzeneazotheophyllineA'-sulphonamide (II), m.p. 
121° (decomp.), reduced by Na2S20 4 to aminotheo- 
phylline. 8-BcnzeneazotheohrmnineA'-sulphonamide,
m.p. 93° (decomp.), and 8-benzeneazotheophyllineA'- 
8ulphonanilideA"-mlphondimethylamide, m.p ; 146° 
(corr.), are prepared similarly. All three compounds 
are protective to mice against p-hsemolytic strepto
cocci. Unlike (I), (II), injected intravenously, is 
absorbed into the lymph, where in 30 min. it reaches 
the same concn. as in the blood (0-02%), and remains 
after 1 hr., when it is no longer in the circulatory 
system. E. W. W.

9-Phenyl- and  9-cyc Johexyl-azaflavin. H. R u d y  
and 0 . Ma je k  (Ber., 1939, 72, [B], 933—939).— 
Alloxan (I) condenses with 3-amino-2-anilinopyridine
(II) in boiling glacial AcOH containing H 3B 03 
(ZnCl2 is not necessary) to Q-phenyl-8-azaflavin (III),

complete decomp. 335—340° (bath 
preheated to 310°). I t  is un- 

PO usually unstable since it is rapidly 
NH decomposed in hot AcOH in ab

sence of light and does not survive 
dry heating at 100°. I t  is more 
sensitive than most flavins to 

wards alkali hydroxide, readily giving (II). In  boil
ing AcOH (I)a n d  3-amino-2-cyc\ohexylamihopyridine
(III) afford Q-cyclohexyl-8-azaflavin (V), complete 
decomp. 320—325° when placed in a bath preheated 
to 310° and then rapidly heated; I t  is relatively 
stable towards acids and oxidising agents but is 
degraded by, alkalis. I t  is decomposed in visible 
light in the absence of air without yielding a substance 
with blue fluorescence ; this is formed in presence of 
air and hence is a consequence of photolysis and 
oxidation. Exposure in a Si02 vessel, to the un
filtered light of a Hg aro causes a blue-green fluor
escence, one of the products acting as oxidising agent. 
Chromatographic treatm ent of the products obtained 
by use of a 200-w. lamp in presence of air shows the 
presence of ~ 5  components. The most weakly 
adsorbed substance, (CaH 70 2N3),„ m.p. 350—355° 
(decomp.) in bath preheated to 310°, is characterised 
by a blue-green fluorescenco visible in daylight in 
noutral or AcOH solution; before the quartz lamp 
this changes to bright yellow on addition of NaOH.
(IV), b.p. 190°/12 mm., m.p. 119° [picrate, m.p. 210° 
(decomp.)], is obtained from 2-chloro-3-aminopyrid- 
ine and cyc/ohexylamine at 200—210°. I t  gives a 
blue fluorescence when dissolved in AcOH or mineral 
acid ; this disappears on addition of alkali. H. W.

P h thalocyan ines and  allied com pounds. R . P. 
L in st e a d  (Ber., 1939, 72, [.4], 93—-103).—A lecture.

H eterocyclic com pounds con tain ing  n itrogen . 
X LIII. Di- and  tri-acety lbenzene and  p-phenyl- 
enediglyoxal. P. R u o g li and E. Ga sse n m eier  
Helv. Chim. Acta, 1939, 22, 496—511).— 
m-CfiH4(COCl)2 in C6H S is converted by EtOH-free 
CHAcNa'C02E t into Et2 isophthalyldiacetoacetate, b.p. 
150—158°/15 mm., m.p. 99°, converted by NH3-  
EtOH a t 60° into Et2 isophthalyldiacetate, hydrolysed 
and decarboxylated by boiling 15% H2S04 to 
m-C6H4Ac2, m.p. 31—32° (dibenzylidene, m.p. 142°, 
dianisylidene, m.p. 135°, disalicylidene, blackens

>150°, and divanillylidene, blackens >200°, deriv
atives). 2?-C6H4Ac2 (I) is converted by Cl2 in AcOH 
a t room temp, (without irradiation) into p -di(chloro- 
acetyl)benzene, m.p. 153°. In  boiling CHC13 under the 
influence of light (I) is converted by Cl2 according to 
the duration of the experiment into p -chloroacetyldi- 
chloroacetyl-, m.p. 147°, p -di(dichloroacetyl)-, m.p. 
143°, -p-dichloroacetyltrichloroacetyl-, m.p. 136°, and 
di(trichloroacetyl)- (.¡4), m.p. 120—121°, -benzene. Br 
and (I) in AcOH afford p-di(bromoacetyl)benzene (II), 
m .p. 173°; in various media further halogen atoms could 
not be introduced even with an excess of Br. K I and
(II) in EtOH-AcOH yield p-di(iodoacetyl)benzene, m.p. 
135°, which is transformed by NH2Ph in warm EtOH 
into p-di(anilinoacetyl)benzene, blackens a t >200°.
(I), NaOEt, and amyl nitrite in EtOH afford oximino-, 
m.p. 142V and with a larger excess of reagents, di- 
oximino-, decomp. 165°, -p-diacetylbenzene, which give 
resins when hydrolysed. Se02 in boiling Ac20  trans
forms (I) into p-phenylenediglyoxal dihydrate (III), 
m.p. 110—111° (decomp.), less advantageously ob
tained from KOAc and (A) in boiling E tO H ; the 
diphenylhydrazone, decomp. 210°, disemicarbazone, 
m.p. 246° (decomp.), dianil, m.p. 155°, and diquinoxal- 
ine derivative, C22H 14N4, m.p. 262°, are described. 
Catalytic hydrogenation (Raney Ni in E t0 H -H 20  
a t 50°) of (III) gives ^-dihydroxyacetylbenzene, of 
which the (impure) benzoate, m.p. 85°, and semicarb- 
azone, m.p. 226°, are described. Addition of H N 03 
(d 1-52) to  (I) in Ac20  a t >5° yields 2-nitro-'p-diacetyl- 
be?izene (IV), m.p. 46°, whereas conc. H2S04 and 
H N 03 (d 1-52). transform (I) into 2 : G-dinitro-j>-di- 
acetylbenzene, m.p. 160—163°. Oxidation of (IV) 
■with Se02 in boiling dioxan affords oily or resinous
2-nitrophenylene-l : 4-diglyoxal, characterised by a 
pulverulent disemicarbazone, m.p. 251° (decomp.), and 
diphenylhydrazone, decomp. ~100°. I t  is reduced 
(Raney Ni in dioxan and 95% EtOH a t 50°) to non- 
cryst. 2-aminophenylene-l : 4-diglyoxal, which gives a 
trisemicarbazone, decomp. ~280°, and a triphenyl- 
hydrazone and is converted by Ac20  a t 50—60° into 
non-cryst. (?) 6-glyoxalylindolone, characterised by 
a powdery monosemicarbazone and monophenyl- 
hydrazone. Isatin, (I), and 30% NaOH in EtOH at 
100° afford p -phenylenedicinclwnic acid, m.p. 315° 
(decomp.) [Ar«2 and (NH 4)2, m.p, ~337° (decomp.), 
darkens a t 270°, salts]. 1 : 3 : 5-C6H3Ac3 gives a 
triphenylhydrazone, m.p. 183—185°, and trisemicarb
azone, decomp. 340°. I t  is converted by Br in 
AcOH into 1 : 3 : o-tribromoacetylbe?izene, m.p. 111°; 
higher bromination could not be effected. Se02 in 
hot dioxan oxidises 1 : 3 :  5-C„H3Ac3 to 1 : 3 : o-tri- 
glyoxalylbenzene (+ 9 H 20), m.p. 117—118° (trianil, 
decomp. ~340°; triphenylhydrazone, blackens ~ 9 0 ° ; 
trisemicarbazone, decomp. 300—303°; tri-quinoxaline 
derivative, m.p. 302—303°). H. W.

T hiaz  olineplienols [liydroxyplienyltlnazol- 
ines]: 5-M ethyl- and  5 : 5 -d im ethy l-th iazo line-
phenols, b y -p roducts , and  deriva tives. W. E.
H a k t  and J . B. N i e d e r l  (J. Amer. Chem. Soc., 1939, 
61, 1145—1148).—Repeated saturation of a m ixture 
of a phenol and CH2:CH-CH2-NCS (I) or 
CH2:CMe-CH2-NCS (II) with HC1 at room temp, 
during 1—4 weeks gives ~50%  yields of 2-p-hydroxy-

N N P hN
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aryl-5-methyl- or -5 : 5-dimethyl-thiazolines, respect
ively. Poorer yields are obtained by A1C13 or H2S 04. 
PhOH and (I) give also some ¡3-p-hydroxyphenyl-n- 
propylimthiocarbimide, m.p. 150°. W ith H 2S04 (II) 
gives some 2-thiol-o : 5-dimethylthiazoline (III), m.p. 
162°, whether or not phenols are present. The 
following are new. 2-6'-Hydroxy-m-tolyl-, m.p. 134° 
(hydrochloride, m.p. 220°; picrate, m.p. 159°), 2-3' : 4'- 
dihydroxyphenyl-, m.p. 136° (hydrochloride, m.p. 247°; 
picrate, m.p. 188°), 2-2'-hydroxy-V-naphthyl-, m.p. 65° 
(hydrochloride, m.p. 220°; picrate, m.p. 169°), 2-5'- 
hydroxy-o-tolyl-, m.p. 131° [benzoate hydrochloride, m.p. 
185—1S6°; Me ether hydrochloride (prep, by NaOMe- 
MeOH, followed by Me2S04-C eH ft etc.), m.p. 159— 
160°; p -nitro-, m.p. 87—8S° (hydrochloride, m.p. 
205°), and p-amino-benzoate, m.p. 142° (dihydro
chloride, m.p. >250°)], 2-p-hydroxyphenyl-, m.p. 168° 
[3'-iY02-, m.p. 135° (hydrochloride, m.p. 215°), reduced 
by SnCl2 to  the 3'-A7/ / 2-derivativc (dihydrochloride, 
m.p. >250°)], -5-methylthiazoline. 2-p -Hydroxy-
phenyl-, m.p. 181—182° (hydrochloride, m.p. 240°; 
picrate, m.p. 190°), 2-5'-hydroxy-o-tolyl-, m.p. 134° 
(hydrochloride, m.p. 180—181°; picrate, m.p. 186°), 
and 2-2 ': 4 '-dihydroxyphenyl-, m.p. 144— 145° (hydro
chloride, m.p. > 270°; picrate, m.p. 195°), - 5 : 5 -di- 
methylthiazoline. The products have PhOH coeff. 
< 1 , but are potent anaesthetics, only slightly toxic, 
irritant as hydrochlorides, non-irritant as tartrates. 
The p -nitro-, m.p. 168°, and p-amino-benzoate (hydro
chloride, m.p. 265°) of (III) and the derived disulphide, 
m.p. 162°, are prepared. R. S. C.

P re p a ra tio n  an d  reac tio n s of som e ary lsu l- 
phonylbenzi.sothiazolones. R. G. B a r tlett , L. E . 
H a r t , and E . W. McClella n d  (J.C .S ., 1939, 760— 
762).—Condensation of the chlorination product of 
2 : 2'-dithiobenzoyl chloride with arylsulphonamides 
gives 1-arylsulphonylbenzisothiazolones; the same 
substances and 2-arylsulphonyloxybenzwothiazoles 
are formed from arylsulphonyl chlorides and the un
substituted benzwothiazolone. The 1-aryl com
pounds undergo fission with NaOH to the corre
sponding disulphides and acid hydrolysis eliminates 
the arylsulphonyl group. The following are de
scribed : 1-p-toluene-, m.p. 207° (oxidised with H20 2 
to N-p-toluenesulphonyl-o-benzoicsulphinide, m.p. 
214°), \-benzene-, m.p. 218°, ■i-chloro-l-benzene-, m.p. 
205°, 4 : Q-dichloro-l-benzene-, m.p. 162°, and 4-chloro-
1-p-toluene-sulphonylbenzisotMazolone, m.p. 203°;
2-benzene-, m.p. 68°, and 2-p-toluene-sulphonyloxy- 
benzisothiazole, m.p. 96°; 2 : 2'-bis-p-toluene-, m.p. 
218°, 2 : 2'-bisbenzene-, m.p. 225—227°, and 4 : 4'- 
dichloro-2 : 2'-bisbenzene-sulphonylcarbamyldiphenyl di- 
sulphide, m.p. 225°; and (by heating with NH2Ph)
2-anilinothiobenzobenzene-, m.p. 167°, 2-anilinothio- 
benzo-p-toluene-, m.p. 187°, and 5-chloro-2-anilinothio- 
benzoibervzene-sulphonamide, m.p. 167°. F. R. S.

Isosteric  and  s tru c tu ra lly  s im ila r  com pounds. 
XI. P re p a ra tio n  and  p ro p e rtie s  of 2 : 2 '-d ith i- 
asolyl. H. E r l e n m e y e r  and E . H. Sc h m id  (Helv. 
Chim. Acta, 1939, 22, 698—700; cf. A., 1939, II, 
39).—2-Bromothiazole is converted by Cu powder 
in p-cymene at 170—180° into 2 : 2&dithiazolyl, m.p. 
102-5°. This is a much weaker base than  2 : 2'-di- 
pvridyl (I), with which it does not form mixed crystals.

Unlike (I) i t  shows little tendency to  form complex 
salts with Fe’". H. W.

Polycyclic condensed sy s tem s w ith  h e tero 
cyclic r in g s . V. VI. 1 : 2  : 3 : 4 : 6 : 7 -T ribenz- 
ac rid ine . W. Borsche and F. Sin n  (Annalen, 1939, 
538, 283—292, 292—298; cf. A., 1939, II , 227).—
V. 2-Phenylquinoline-3-carboxylic acid and H2S04 at 
100—110° give 50% of 2 : 3-benz-4-aza-9-fluorenone.

2 - Phenylquinoline - 3 - acetic 
acid and S0C12, followed by 
A1C13, give 3 : 4 : 6  : 1-dibenz- 
diquinolino - 2' : 3' : 2" : 3" - 
2 : 1 : 8 : d-phenoxthionine (I), 
m.p. 367—370° (deeomp.) 
(cf. Borsche et al., A., 1937, 
II , 520), and attempts to 
prepare a benzacridine failed. 
(3 - 2 - Phenyl - 3 - quinolylpro -
pionic acid (prep, from 

Bz-[CH2]3-C02H and o-NH2-C„H4-CHO in aq. NaOH), 
m.p. 169°, could not be cyclised; with glutaric an
hydride and A1C13 it gives only a little [CH2]3Bz2.
4-Phenylcarbostyril-3-carboxylic acid (modified prep.) 
(Et ester, m.p. 199°; benzanilide, m.p. 278°) and 
H2S04 give 85% of 1 -hydroxy-2-aza-Z : 4-&e?i«-9- 
fluorenone, m.p. ~340° (decomp, from '—310°).
i-Phenylquinoline-S-carboxylic acid (prep, from the 
Me ester of the 2-Cl-acid by H I-red  P), m.p. 226— 
228° (picrate, m.p. 196°; Me ester, m.p. 116—117°), 
and S0C12, followed by A1C13 in PhN 02, yield 2-aza- 
3 : 4-benz-Q-jluorenone, m.p. 216—217° [oxime, m.p. 
261° (decomp.) ; 2 : i-dinitrophemylhydrazone, m.p.
290° (decomp.)], also obtained by H 2S 04 at 105° 
and reduced by N2H4,H20  a t 200° to 2-aza-3 :4- 
benzjluorene, m.p. 96°. o-NH2-C6H4-COMe and
CH2Ac-C02E t at 150° give Z-acetyl-4-phenylcarbo- 
styril, m.p. 251—252° [oxime, m.p. 256—258° (de
comp.) ; 2 : 4-dinitrophenylhydrazone, m.p. 291—293° 
(decomp.)]. o-NH2-CGH 4-COPh with CH2Bz-C02E t 
a t 160°, (CH2-COMe)2 a t 150°, or COPhMe and 5% 
KOH -EtOH a t 100° gives 3-benzoylA-phenyl-, m.p. 
259-—260°, i-phenyl-2-acetonyl-, m.p. 113— 115°, and 
2 : 4-diphenyl-carbostyril, m.p. 114° (lit. 112° and 
106—107°), respectively.

VI. 2-Phenyl-'.i-o-aminophenyl-5 : 6 -benzoquinoline-
i-carboxylic acid (prep, by H2-Pd-C  in dil. NaOH from 
the N 02-acid), m.p. 206—210° (decomp.), could not 
be decarboxylated, probably owing to  betaine form
ation; above the m.p., decomp, is total. 
P-C10H 7-NH2, CH2Ph-C0-C02H, and 0-N02-C6H 4-CH0 
in hot EtOH give variable yields of 3-phenyl-2-o- 
nitrophenyl-5 : 6-benzquinolineA-carboxylic acid (II) 
(up to 59% yield), m.p. 278° (decomp.), and the 
isomeric diketopyrrolidine, m.p. 237° (decomp.)- 
Hydrogenation of (II) gives the N H 2-acid, m.p. 284° 
(decomp.), decarboxylated, when heated, to yield
5-phenyl-2-o-aminophenyl-5 : Q-benzquinoline, m.p. 
201°, the diazonium sulphate from which in hot, dil. 
H2S04 affords 1 : 2 : 3 :4  : 6 : 7-tribenzacridine. m.p.
244—246°. With S0C12, followed by A1C13 in PhN 02,
(II) gives ‘i-o-nitrophenyl-3-azanaphtha-l' : 2 '-l : 2- 
jluoren-9-one, m.p. 228° [2 : 4-dinitrophenylhydrazone, 
m.p. 298° (decomp.)], hydrogenated (Pd-C) in CSH 5N 
to the N H 2-keto7ie (III), m.p. 260—265°, and much

(I-)
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of the (?) azo- or azoxy-compound, m.p. 345—348°. 
N2H4,H20  a t 190—200° reduces (III) to 4-o-amino- 
phenyl-'i-azanaphtha-V : 2 '-l : 2-fluorene, m.p. 236°, 
but further ring-closure by diazotisation etc. could 
not be effected. a-C10H 7-NH2, CH2Ph-C0-C02H, 
and 0-N02'C6H4*CH0 give only 21% of ‘¿-phenyl-2-o- 
nitrophenyl-7 : S-benzquinoline-i-carboxylic acid, m.p. 
294° (decomp.). R. S. C.

E rythrina  alkaloids. III. Isolation and char
acterisation of a new alkaloid, erythram ine. K.
F o lk e r s  and F . K o n iu sz y  (J. Amer. Chem. Soc., 
1939, 61, 1232—1235; cf. A., 1937, II, 434).—Many 
species of Erythrina, particularly E. sandwicensis, 
Deg., and E. subumbrans (Hassk.), Merrill, contain 
erythramine (I), C18H210 3N, m.p. 103—104°, b.p. 
125°/0-00039 mm., [a]o'5 +227-6° in EtOH [hydriodide, 
m.p. 249° (decomp.), [a]“  +220° in H 20 ;  hydro
bromide, m.p. 228°, [a]n +203-2° in H 20 ;  hydro
chloride, m.p. (+0-5H 20) 249°, (anliyd.) 250° (de
comp.)], which has no curare-like action. Hypa- 
phorine, C14H 180 2N2, m.p. 236—237° (decomp.), 
[a]?J +113-1° in H20  [nitrate, m.p. 223-5—224-5° 
(decomp.) (lit. 215—220°, 220°); hydrochloride, m.p.
231—232° (decomp.) (lit. 227°), [a]“? +89-6° in H2OJ, 
also has no curare-like action, but is converted by 
Mel-NaOH in MeOH into Me a-dimethylamino-P-3- 
indolylpropionate methiodide, m.p. 200-5—201-5° 
(decomp.) (lit. 197°), which has such action. R. S. C.

Anaesthetising action of convolvine and con- 
volam ine. M. S. R a b in o v i t s c h  and R . A. K o n o 
v a lo v a  (J. Gen. Chem. Russ., 1939, 9, 41—58).— 
Convolvine in CHC13 and (CH2)20  (4 hr. a t 60°) yield 
N -$-hydroxyethylconvolvine, m.p. 128— 129° [hydro
chloride, m.p. 235— 237°; picrate, m.p. 212— 214°; 
benzoate, m.p. 131— 133° (hydrochloride, m.p. > 2 5 0 ° ; 
picrate, m.p. 214— 216°)]. Nortropine (I) in PhMe 
and N Et2-[CH2]2-Cl (II) (at the b.p.) yield N -p-diethyl- 
aminoethylnortropine, m.p. 59— 61° [picrate, m.p. 160—  
162°; hydrochloride, m.p. 200— 201°; hydrochloride 
of benzoate, m.p. 228— 229° (decomp.)]. (I) and p- 
N 02-C6H 4-C0C1 (III) in CHCL, (6 hr. a t the b.p.) 
afford O-p-nitrobenzoylnortropine, m.p. 223— 224°, 
reduced to 0-j}-aminobenzoylnortropine, m.p. 201—  
202° [hydrochloride, m.p. 222— 224° (decomp.)]. Nor- 
tropidine (IV) and (CH2)20  in CHC13 (5 hr. a t 45— 
55°) give N -$-hydroxyethylnortropidine, b.p. 140— 
141°/17 mm. [benzoate, m.p. 187— 188°; p -nitro- 
benzoale, m.p. 60— 62° (hydrochloride, m.p. 209— 210°; 
picrate, m.p. 225— 226°); p -aminobenzoate, m.p. 96— 
96-5° (hydrochloride, m.p. 206— 207°; picrate, m.p.
150— 151°); -p-butylaminobenzoate, m.p. 66— 68° 
(hydrochloride, m.p. 149— 151°); phenylurethane 
(hydrochloride, m.p. 182— 1S3°; phenylacetate, m.p. 
113— 114°)]. (IV) and (II) in PhMe (at the b.p.) 
yield '&-$-diethylaminoethylnortropidine, an oil (picrate, 
m.p. 173— 175°). Tropine in PhMe and (III) (8 hr. 
at 120°) yield p -nitrobenzoyltropine, m.p. 135— 136°, 
reduced (Fe in AcOH) to p -aminobenzoyltropine, m.p.
149— 150° [hydrochloride, m.p. 250°; monopicrate, m.p. 
230° (decomp.); dipicrate, m.p. 173— 175°; acetate, 
m.p. 171— 172°; phenylacetate, m.p. 143— 145°], 
which with Ac20  (5 hr. a t 100°) gives p -acetamido- 
benzoyltropine, m.p. 151— 152° (hydrochloride, m.p. 
> 250°; phenylacetate, m.p. 141— 142°). </r-Tropine

and (II) in PhMe (4 hr. a t 130—140°) give p -nitro- 
benzoyl-i/i-tropine, m.p. 126—127°, reduced (Fe in 
AcOH, a t 60°) to 'p-aminobenzoyl-ip-tropine, m.p. 163— 
165° (phenylacetate, m.p. 116—117°; hydrochloride, 
m.p. >235°). Tropine and CH2PlrCOCl in CHC13 
(4-5 hr. a t 120—125°) yield phenylacetyltropine, an 
oil (hydrochloride, m.p. 198—200°). Tropine and 
PhNCO in E t20  (3 hr. a t the b.p.) give tropine phenyl
urethane, m.p. 170— 171-5° (hydrochloride, m.p. >270°). 
Tropine and p-NHBua-C0H4-COCl (V) in PhMe (8 hr. 
a t 110°) afford p-butylaminobenzoyltropine, m.p. 89— 
90° (hydrochloride, m.p. >270°); with .¿-tropine (4 
hr. a t 140—150°) the product is p-butylaminobenzoyl- 
<fi-tropine, m.p. 109—111° (hydrochloride, m.p. >270°). 
Both the anaesthetising and the toxic action of 
convolvine are lowered by .^-substitution, and are 
raised by introduction of NH2 into the Bz radical; 
NHAc has a feebler, and NHBu a stronger, action 
than has NH2. Derivatives with a free OH group 
are only slightly toxic, but have no anaesthetising 
action, and the same applies to derivatives not possess- 
ingan ester group. The toxicity of i/r-tropine is <  th a t of 
tropine derivatives with an equal anaesthetising action. 
The anaesthetising action of phenylacetates is >  th a t of 
hydrochlorides. R. T.

Strychnos  alkaloids. CVI. M ethylations in  
the series of >/j -  and 9-m onohydroxy-brucine, and 
m igrations of m ethyl between oxygen and nitro
gen. H. L e u c h s  and K. T e s s m a r  (Ber., 1939, 72, 
[¿?], 965—972).—Under stated conditions ^-brucine 
Me ether and Mel afford 'N-methylsec.-ifi-brucine 
methiodide (I), decomp. 220—222° after softening 
[methoperchlorate (II), decomp. 280—285° after soften
ing], hydrogenated (P t0 2 in H 20) to a # 2-derivative, 
m.p. 252—254° (decomp.) (perchlorate). ^-Brucine is 
transformed by boiling Mel into the hydriodide of a 
tert. base. 0-Brucine and 30 parts of boiling Mel 
give N-methylsec-t/i-brucine hydriodide, m.p. 222— 224° 
(decomp.) after softening; the free base, m.p. 228—  
230° (perchlorate, decomp. 210—215° after softening 
a t 195°), is hydrogenated (P t02 in 0-2n-HC1) to a 
H2-derivative, m.p. 235— 237° (vac.) (perchlorate, de
comp. ~215° after softening), which is indifferent 
towards Mel or NH2-CO-NH-NH2 but is converted 
by BaC03-Me2S04 followed by 2n-HC104 into (II). 
(I) is transformed by NaOMe-MeOH into the tert. ether 
base (III), CjjHjoOjNa, m.p. 225° (vac.), converted 
by dil. HC104 into (II); it gives a methiodide, m.p.
245—247; (decomp.), and a methoperchlorate, m.p. 
~288° (decomp.). The methiodide is hydrogenated 
(P t02 in H20) to the tert. base, C26H3B0 5N2, m.p. 
175° (vac.) (perchlorate), which gives a methiodide (IV), 
m.p. 275—278° (decomp.) (perchlorate). The hydrio
dide of (III) is reduced (Na-Hg in H20) to the hydro
genated tert. base (V), C25H320 6N2, m.p. 184— 185° 
(vac.) [perchlorate, m.p. 215° (decomp.) after soften
ing a t 200°; methiodide (VI), m.p. 203—204° (vac.), 
whence the methoperchlorate, m.p. —285° (much 
decomp.)]. (Ill) is reduced by Na-Hg to (IV). 
Hydrogenation and Emde fission of (VI) gives a non- 
cryst. base (perchlorate, C26H 380 5N2,HC104, m.p. 
~ I45° after softening at 100°). Similar treatment 
of the methiodide of (III) gives a basic resin, trans
formed by Mel into (IV). H. W.
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Delphinine. II. O xo-[keto-]delphinine. W. A.
J acobs and L. C. Cra ig  (J. Biol. Chem., .1939, 128, 
431—437).—Delphinine (I) heated a t 200—215° in 
H 2 yields pyrodelphinine, C3jH410 7N, m.p. 208—212';. 
Oxidation of (I) with KM n04 in COMe2 yields a-keto- 
delphinine (II), C33H43O10N, m.p. 218—221°, 0 $  
—62° in AcOH, —55° in EtOH, apparently, identical 
with X-214° of Keller (A., 1925, i, 830), and (i-keto- 
delphinine (III), CMHJ3O10N, m.p. .228—229°, [a]?,0 
+31° in AcOH. Hydrogenation (Hj-PtOa in AcOH) 
of (II) gives hexahydro-a-ketodelphinine, m.p. ¡195°; 
when heated in H2 at 220°, (II) yields pyro-a-keto- 
ddphinine, C31H3!)0 8N, which when heated with 
HCl-MeOH yields an isomeride, m.p. 280-—284°, and 
on hydrogenation (P t0 2 in AcOH) gives hexahydro- 
pyro-a-ketodeljjhinine, m.p. 183—185°. When heated 
a t 100° with HCl-MeOH, (III) gives C02 and a sub
stance, CggH^OgN, m.p. 220—222°. J . D. R.

Aconite alkaloids. II. Form ula of oxonitine. 
W. A. J a c o b s , Rv C. E l d e r f i e l d ,  and L. C. C baig  
(J . Biol. Chem., 1939, 128, 439—446).—Analyses of 
oxonitine (I) and its isomeride, formed by oxidation 
(KMn04-C0Me2-A c0H ) of aconitine, indicate a formula 
of CjjH^Oj^N as suggested by Spilth el al. (A.', 1931, 
243) and not C32H410 12N as suggested by Majima and 
Tamura (A., 1937, II , 38). Aconitine is reduced 
(P t02-H 2 in EtOH) to hexahydroacanitine (perchlor
ate, m.p. 209—210°), which is hydrolysed by H20  at 
160° to hexahydrObenzoic acid and aconine. Re
duction of (I) in AcOH with P t0 2-H 2 gives hexa- 
hydro-oxonitine (II), m.p. 253°, and on heating in H 2 
a t 280—285° gives pyro-oxonitine (III), m.p. 180° 
(lit. 231°), which is hydrogenated in EtOH to hexa- 
hydropyro-oxonitine (IV), m.p. 100—163°. 'When 
heated with 6% HCl-MeOH at 100°/18 hr., (I) yields 
C02 and a base, m.p. 250°, C31H 45O10N or C32H 47O10N, 
which contains 5 OMe and i  NMe. Analyses of (II),
(III), and (IV) support the formula proposed for (I).

J . D. R.
Diphenylfluoroarsine. M. S a r t o r i  and E. R e c- 

c h i  (Annali Chim. Appl., 1939, 29, 128—130).— 
AsPh2Cl with AgF in C6H 6 affords diphenylfluoro
arsine, m.p. 17—19°, b.p. 157-5°/8 mm., which with 
aq. KOH or H N 03 yields bis(diphenylarseno)oxide 
and diphenylarsinic acid, respectively. F. O. H.

Arsenated phenoxybutanols. W . F. H o lco m b  
and C. S. H a m il to n  (J. Amer. Chem. Soc., 1939, 61, 
1236—1237).—p-OH-CgH^AsQsHa and isobutylene 
oxide in NaOH a t 80° give ’p-fi-hydroxyisobutoxy- 
phenylarsinic acid, m.p. 1S9—192° (Na salt, m.p. 
>325°), converted by H N 03 (d 1-5) in H 2S04 a t 0° 
into S-nilroA-P-hydroxyisofaitoxyphenylarsinic acid, 
m.p. 210—215°, and thence by FeCl2-NaOH a t 20° 
or H ,-Raney Ni in aq. NaOH a t 4“ atm. into the
3-NHr acid, m.p. (anhyd.) 150—155°, (+ H 20) 65— 
70°. The usual methods then yield 3-amino-4-$- 
hydroxyisobutoxyphenylarsine oxide, + H 20 , m.p. 
123—124°, 4 : 4'-di-$-hydroxy\sdbutoxy-, m.p. 135— 
140°, and 3 : Z'-diamind-4 : 4'-di-fi-hydroxyisobutoxy- 
arsenobenzene, m.p. 125—130°. R. S. C.

Relative reactivities of organom etallic com 
pounds. XXVI. Interconversion of bism uth  
and alkali m etals. H . G ilm a n , H . L. Y a b lu n k y ,  
and A. C. Svicoon (J. Amer. Chem. Soc., 1939, 61,

1170— 1172; cf, A., 1939, II , 253).—Bi(CGH4R)3 
(R =  p-Me, jj-Cl, |)-OEt, o-OEt, m.p. 121—122°) and 
3 mois, of LiBuQ give BiBua3 and Li-CflH4R, carboxj’l- 
ation of the mixture yielding CflH 4R-CO,H (R =  p-Me 
70, p-Cl 90, j)-OEt 27-4, o-OEt 64%)." Bi(C10H 7-a)3 
reacts similarly, yielding 48-1 % of a-C10H /C O 2H. 
Bi(CGH 4Me-j))3 and NaBu“ (3 mois.) in light petroleum 
at 35° give BiBua3 (46%) and ̂ -Cf;H 4Me-C02H  (33% ; 
by C02). Atm. oxidation of BiBu“3 is explosive; 
it gives small amounts of an aldehyde. R. S. C.

Form ation of organochrom ium  compounds 
from  com plex sa lts of chrom ium . F. H e in  (J. 
pr. Chem., 1939, [ii], 153,160—176).—The compounds 
[Cr(O H 2) 6](N03)3,3H20  and [Cr(0H2)6](0Ac)3 are 
indifferent towards MgPhBr ;' the complex-bound 
H 20  is not attacked. [Cr3(0Ac)G(0H 2)2](0Ac)3,H20 

. is readily attacked ; after reaction of the externally 
united HiO an isomérisation to the non-electrolytic 
complex [Cr3(0Ac)9],2H20  is assumed.
K3[Cr(C20 4)3 ], (NH4)3[Cr(02C6H,)3], and 
Na[Cr(OEt)4] are indifferent, shoeing th a t the homo- 
polar linking of all acidic residues is not in itself 
sufficient to permit the formation of organo
metallic compounds but th a t the complex must 
also be without chargé. The Cr complexes with 
CH2Ac2, CH2Ac*C02Et, pæonol, hydroxyquinoline, o- 
OH-CgH^COMe,. and xanthic acid give CrPh com
pounds whereby the only differences observable are in 
the readiness and vigour of the reaction, under other
wise comparable conditions. In  contrast, tho classic
ally internally complex salts +Cr---/3NH 2-CH2,C02_ 
and +Cr/3" 'N H 2,CHMe,C02~ are passive towards 
Grignard’s reagents; possibly these complexes 
have mainly the open structure,
;"Cr(NH2-CH2-C02)3-  -  " •”Cr(NH2-CH2-C02)3- 
" ’Cr(NH2,CH2,C02)3 - , the lattice forces being
mainly of an electrostatic character and saturation 
occurring between the positive Cr end of a zwitterion 
and the negative NH2-acid end of another. The Cr 
lakes of alizarin, quinizarin, and 1-kydroxyanthra- 
quinone are indifferent towards MgPhBr. The E t20  
solution of [CrCl3,3H20] reacts smoothly with MgPhBr.

II. W.
Cystine content of deam inised proteins. W. C.

H ess  and M. X. Su llivan  (J. Biol. Chem., 1939,128,
93—99).—The cystine content (determined by the 
Sullivan method) of wool deaminised by H N 0 2 is 
about 25% <  tha t of the original protein. When 
determined by the method of Okuda or of Vickery 
and White the cystine vais.] are approx. those of the 
original protein. Part of the cystine combined in the 
protein is apparently deaminised by H N 02 and 
converted into a compound, presumably 
[S,CH2'CH(0H)'C02H]2, giving the Okuda and Vickery 
and White but not the Sullivan reactions. Similar 
results with casein and lactalbumin are reported.

W. O. K.
M echanism  of catalytic action of selenium  in 

Kjeldahl nitrogen determ ination.—See A., 1939, 
I, 384.

Modified B eilstein  test for halogens in volatile 
organic com pounds. W. L. R u ig h  (Ind. Org. 
Chem. [Anal.], 1939,11,250):—The liquid to be tested 
is added dropwise to a heated 125-c.c. flask through
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which passes the gas feed to  a Bunsen burner the 
flame of which passes through a Cu gauze 4 cm. above 
the burner. The limit of sensitivity for CH2;CHC1 is 
30 p.p.m. F. N. W.

Unstable isotopes. I. Determ ination of radio
active isotopes in  organic m aterial. E. C h a r-  
q r a f f  (J. Biol. Chem., . 1939, 128, 579—585).— 
Radioactivities of substances spread in thin layers 
on A1 trays or dissolved in suitable solvents were 
determined by a Geiger-Muller counter using the 
[3-ray radiation of the unstable isotope $K  of K F as 
standard. Applications to  the determination of 
radioactive P  in N a,H P04, lecithin, eto. are described.

T. P. D.
A nalysis of hydrocarbon m ixtures (boiling in  

the gasoline range), using thiolacetic acid to 
remove olefines. H. Hooq and E. E iohw ald  
(Rec. trav. chim., 1939,58,481—492).—S H ’CH^COjH 
(I) (300% of theoretical amount) and a  synthetic 
mixture of 80% ?i-C7H 19 and 20% A^-octeno (II) 
react a t room temp. (1 hr.) if E tC 02H is used as 
solvent; decrease in olefine content is observed by 
determination of Br val. The hydrocarbon mixture 
must first be freed from peroxides by aq. PeS04. 
Similar mixtures are examined, using the following 
in place of ( I I ) : As-pentene; CMOolCHMc; As- 
hexene; p- or y-methyl-A0-pentene; (3y- or yy- 
dimethyl-Aa-butene; Aa-heptene; ¡3-methyl-A3- 
hexene; (3y- (III), ¡38- (IV), and 88-dimethyl-A0- 
pentene(V); CMeBuy.'CH,; Aa-octene; CHMoICMeBr'1; 
CMe2!CMePr“ (V I); CH2Buy-CMe;CH2; cycZohexene 
(V n“), and AS8-hexadiene (VIII). Normal olefines, 
C6 to  C8, and those with one Me (C5 to C8) are readily 
removed, as is (VII). (Ill), (IV), (VI), and (VIII) are 
only partly removed, but almost completely with 
475% of (I) for 48 hr. (V) is not removed a t all, even 
with 500% of (I) for 70 hr. a t 0° to  50°, with H C 02H, 
AcOH, P r“C02H, or Pr°CHO; attem pted catalysis 
with (II), P 20 5, A1C13, etc., or salts of (I), also failed. 
There is no general rule for removal of olefines. 
After removal, the quantities of aromatic, paraffin, 
and naphthene hydrocarbons in the residual hydro
carbons are determined in the usual manner. A. T. P.

Identification of aldehydes and ketones.
G. B. L. S m ith  and T. G. W h e a t  (Ind. Eng. Chem. 
[Anal.], 1939, 11, 200—201).—Tho Jamieson method 
(A., 1912, ii, 487) is applicable to  the determination of 
N in semicarbazide, p-Cf)H4Br-NH-NH2, and the semi- 
carbazones of COPhMe, COMe2, COEt2, COPh2, 
PhCHO, CHPlnCH'CHO, and cyctohexanone but 
fails with furfuraldehydesemicarbazone and thio- 
semicarbazide. F.. N. W .

Sem icarbazides. VIII. p-Xenylsem icarbaz- 
ide as a reagent for identification of aldehydes 
and ketones. P. P. T. S a h  and I. S. K a o  (Rec. 
trav. chim., 1939, 58, 459—464; cf. A., 1937, II, 
129).—p-C6H4Ph*NH2 (I) and NH2-C0-NH-N02 in 
EtOH a t 50° and then a t 25°, or (I) and KCNO in aq. 
AcOH, give p-a:enylcarbamide, m.p. 196°, converted by 
N2H4,H20  in EtO H  into p-atenylsemicarbazide, m.p. 
275—211°, which reacts with CO-compounds in 95% 
EtOH +  a trace of AcOH. ■p-Xenylsemicarbazones 
of the following are prepared : MeCHO, m.p. 208— 
209°; EtCHO, m.p. 186—188°; Pr'CHO, m.p.

180—181°; P r9CHO, m.p. 176—177°; Bu“CHO, 
m.p. 148—149°; «-OsH^-CHO, m.p. 135—136°;
ii-CGH 13’CHO, m.p. 177—178°; n-CyHjg-CHOj m.p. 
175—176°; w-CgHj/CHO, m.p. 179—180°; n-  
C„H19-CHO, m.p. 171—172°; PhCHO, m.p. 232— 
234°; TO-NO^CgH^CHO, m.p. 235—236° (decomp.); 
0-, m.p. 268—270°, and OH-CsH4-CHO, m;p. 204— 
205°; furfuraldehyde, m.p. 228—229°; COMe2, 
m.p. 220—221°; . COMeEt, m.p. 200—201°; 
COMe-C6H 13-?i, m.p. 147—148°; CHPhlCH-COMe, 
m.p. 231—232°; COPhMe, m.p. 224—225°;. p- 
C8H4Me-COMo, m.p. 227—228°; COPh„, m.p. 187— 
188°; cv/cfopontanono, m.p. 235—237®; camphor, 
m.p. 273—274°; CHjAc-CO^t, m.p. 179— 180°; 
lEevulio acid, m.p. 203—204°; E t, m.p. 164— 165°, and 
CH2Ph lsevulate, m.p. 151— 152°. A. T. P.

Azides. XI. (3-Naphthazide and ¡3-naphthyl 
carbim ide as reagents for identification of 
phenols. P. P. T. S a h  (Rec. trav. chim., 1939, 58, 
453—458; cf. A., 1937, II, 360).—Anhyd. ¡3-naph- 
thazide (I), refluxed in dry ligroin until evolution of 
N2 ceases, affords ¡3-C10H 7-NCO (II), m.p. ~57°. 
(I) or (II) and ArOH in boiling ligroin give fi-naphthyl- 
urethanes of the following: PhOH, m.p. 149°; 0-, 
m.p. 127—129°, m-, m.p. 123°, and 2?-CGH4Me-OH, 
m.p. 159°; 3 : 4 :  1-, m.p. 148—149°, 2 : 5 : 1 - ,  m.p.
143—145°, and 2 ; 4 : l-CGH3Me2,OH, m.p. 140°; 
0-, m.p. 136—137°, m-, m.p. 116—117°, and p- 
CbH4C1-0H, m.p. 169—170°; 0-, m.p. 128°, m-, m.p.
118—119°, and £>-C6H4B rO H , m.p. 175—176°; 0-, 
m.p. 150—152°, m-, m.p. 148°, and 2?-C0H4I ’OH, 
m.p. 189°; 2 : 4 :  1-C6H3C12-0H, m.p. 166°; 2 : 4 : 1 -  
C0H3Br2-OH, m.p. 150—151°; a-C6H2Cl3-OH, m.p.
161—162°; s-C6H2Br3‘OH, m.p. 181—183°; 0-, m.p.
120—121°, to-, m.p. 124°, and p-NO^CuH^OH, m.p.
172—173°; 0-, m.p. 108—109°, m-, m.p. 93—95°, 
and iJ-OMe-C6H4-OH, m.p. 167°; a-, m.p. 174—175°, 
and p-CipH/OH, m.p. 202—203°; thymol, m.p. 
140—141°, and isothymol, 89—91°; Me, E t, and 
benzyl salicylate, char and decomp, a t 290°, 295— 
296°, and 299—300°, respectively. All m.p. are corr.

A. T. P.
Standardisation of 2 : 6-dichlorophenol-indo- 

phenol for ascorbic acid titration. 0. H. K e y s  
(Ind. Eng. Chem. [Anal.], 1939,11, 293; cf. A., 1938, 
III , 217).—Priority for Dick is claimed. P. N. W.

M icro-determ ination of sugar w ith a-naphthol. 
K. Y a m a fu ji  and T. Y o s h td a  (Biochem. Z., 1939, 
301, 61—64; cf. Ujsaghy, A., 1938, H I, 1066).—The 
sugar solution, after purification with basic Pb 
acetate, is mixed with 20% a-C10H 7‘OH-EtOH and 
conc. H 2S04. After 3 min. tho mixture is rapidly 
cooled and its colour compared with those of standard 
solutions [mixtures of Co(N03)2 and CoS04 or of 
rhodamine, erythrosin, toluidine-blue, and tartraz- 
ine]. When the sugar concn. is < 1  mg.-%, 0-05% 
aq. FeCl3 having the same colour as the sugar- 
C10H 7’OH mixture is used in conjunction with the 
standard solution. W. McC.

M icro-determination of glutaric acid.—See A., 
1939, m ,  639.

Determ ination of cholesterol and its esters.
I. Precipitation of cholesterol-digitonin com 
p lex  in w ater-acetone-trichloroethylene m ed
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ium . II. N ew m ethod of extraction of “ total 
cholesterol.” Lieberm ann’s reaction as basis  
for determ ination. Rapid determ ination of 
ratio of esters to total cholesterol. M. P a g e t  
and G. P i e r r a r t  (Bull. Soc. Chim. biol., 1939, 21, 
528—536, 537—548; cf. A., 1937, III , 291; A., 1938, 
I I I , 262).—I. A method for the determination of 
0-1—2 mg. of cholesterol (I), but not of amounts 
>  1 g. per 1., is described. 1-5 c.c. of a 0-5% solution 
of digitonin (II) in a mixture of MeOH, EtOH, and 
C2HC13 is added rapidly to 5 c.c. of a solution of (I) 
in C2HC13 at 100°. Heating is continued until ~ 3  c.c. 
of solvent is left (no MeOH), and then 6 c.c. of COMe2 
-f-0-2 c.c. of H 20  is added slowly. The pptd. complex 
is washed twice with E t20 . The filtrate and E t20  
washings are evaporated to dryness and the residual 
(I) is determined colorimetrically (Liebermann). A 
solution of (I) in C2HC13 gives the reaction with 
H 2S04 and Ac20  but the intensity of the colour is only 
— lialf th a t obtained when CHC13 is used as solvent. 
For complete pptn. of (I) the time of reaction should 
be as short as possible and only a slight excess of (II) 
used. In  the determination of total (I) and chole- 
steryl esters by the method of Grigaut (A., 1933, 410; 
1935, 1261), 6-5—29% of (I) does not dissolve and is 
therefore determined as esters. Also adsorption of 
esters on the complex occurs.

II. For determination of to tal (I), 2 c.c. of serum 
are added dropwise to a boiling mixture of 15 c.c. of 
COMe2 and 5 c.c. of EtOH, with shaking. After 
addition of 8 c.c. of C2HC13 and shaking for 1 min. the 
mixture is filtered, an aliquot of the filtrate evapor
ated, and the residue dissolved in CHC13 or C2HC13 
and determined colorimetrically. Liebermann’s re
action should be performed at temp. >13—15° and 
readings taken after 30 min. For the determination 
of the ratio (r) of ester : total (I) the latter is extracted 
by Grigaut’s method and, after removing E taO, the 
residue is analysed as above. The esters are deter
mined colorimetrically in the filtrate and washings. 
The method is compared with those of Velluz (A., 
1933, 1065) and Kanner (ibid., 410, 1181) and the 
results for r agree with those obtained by the former.

J . N. A.
Brom ine index of cinnam ic [acid] derivatives.

A. L espa gnol , R. H erlem on t, and G. S te rn  (J. 
Pharm. Chim., 1939, [viuj, 29, 447—459; cf. A., 
1937, II , 290).—A modification of the procedure of 
Volmar and Samdahl (B., 1928, 236) is described, 
excess of Br being allowed to  act for 24 hr. in diffused 
light a t room temp. The excess of Br is removed 
with H2S03. Good results are obtained with 
CHPh!CH>C02H, CH2Ph and cinnamyl cinnamate. 
Immediate quant, removal of HBr from 
CHBrPirCHBrC02H occurs when AgN03 is added, 
CHPluCHBr arid unsaturated Br-acids being pro
duced. W. McC.

Determ ination of iodine in  sodium  tetraiodo- 
phenolphthalein. A. Q. B u tle b  and R. A. B ur- 
d e t t  (Ind. Eng. Chem. [Anal.], 1939,11,237—239).— 
The weighed sample (~0-2 g.) is dissolved in 15 c.c. 
of 5% aq. NaOH and digested (100°; f  hr.) with 
25 c.c. of saturated aq. KMn04. After cooling and 
then adding 75 c.c. of H ,0  and 10 c.c. of dil. H 2S04, 
conc. aq. NaHS03 is added until the solution is

colourless, when 2 c.c. of glacial AcOH, ~1 g. of 
(NH4)2C03, and 1 c.c. of 0-5% EtOH-di-iodofluores- 
cein are added prior to  final titration with 0-1n- 
AgNOa. The complete analysis requires H  hr. and 
affords results comparable with those obtained by 
the Pregl micro-combustion method. F. N. W.

Hordenine reineckate. P. G o n n a r d  (Bull. Soc. 
Chim. biol., 1939, 21, 617—619).—The salt,
C10H 1¡5ON(C4H p 6SCr),5H2O, m.p. 176— 178° (de
comp.), is prepared by adding a saturated solution of 
Reinecke salt (I) to one of hordenine in dil. acid 
(pn 4—4-5). The salt shows absorption in the 
infra-red, and has a large band in the yellow region 
with max. at 522 mjji.; absorption continues into the 
extreme ultra-violet after a min. a t 232 m¡x. For 
the determination of hordenine, the salt prepared as 
described above is collected, washed with aq. (I) and 
then with E t20, and dissolved in a few c.o. of COMe2. 
After removal of the latter, the residue is ignited to 
Cr20 3, which is weighed. The error is ~ 1%  and the 
solution must contain < 0-1 g. per 100 c.c. J . N. A.

M icrochem ical distinctive reactions for 
cocaine, novocaine, and stovaine. A. M a r t in i  
and J . C. B. G r a f  (Mikrochem., 1939, 26, 233—240). 
—Microchemical methods of detecting the three bases 
are reviewed. The picric acid method is unsatis
factory, as the crystals produced are very similar and 
in the case of novocaine may be very similar to those 
of picric acid. The B r-H 20  test for novocaine (A., 
1933, 173) is sp., and its sensitivity is ~ 1  in 3000. 
K 2PbI4 yields characteristic ppts. with all three bases. 
Treatment of the sample with 10% aq. K I and then 
an equal amount of 20% aq. RhCl3 yields yellow and 
salmon crystals with cocaine and stovaine, respect
ively. W ith novocaine only an amorphous ppt. is 
obtained. The sensitivity of this test is ~1 in 
10,000. J . W. S.

M icrochem istry of yohim bine. A. M a r t in i  
(Mikrochem., 1939,26, 227—232).—Previous methods 
of detecting yohimbine are neither sp. nor very sensi
tive. I f  aq. yohimbine hydrochloride is treated with 
a particle of KCN and heated the liquid becomes turbid 
after a few min. and after cooling long prisms are 
formed, bunched in feather shapes. The limiting 
concn. detectable by this method is 1 in 5000 and the 
min. quantity detectable 2 ¡¿g. Characteristic rnicro- 
cryst. ppts. are also obtained with Na2B40 7,10H20, 
Na2Se03, and Na2T e03 (sensitivity 1 in 5000) and 
with K 2C20 4,H20  (sensitivity 1 in 3000). Yohimbine 
can be used for detection of B40 7", Se03", T e03", and 

■C20 4". . J . W. S.
Sem im icro-colorim etric determ ination of 

alkaloid poisons. M. D u q u e n o is  (Ann. Falsif., 
1939, 32, 95—97).—The alkaloids (extracted from 
viscera etc.) are dissolved in H aO slightly acidified 
with HC1 and are treated with a known excess of a 
solution of Reinecke salt (I), the prep, of which is 
described. After 1 hr. the pptd. reineckates are 
removed by filtration through sintered glass and the 
concn. of (I) in the filtrate is determined colori
metrically. The error -of determination is >8%  
with those alkaloids which are quantitatively pptd. 
by (I). E. C. S.


