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 BEENTLY, four new triterpenes, wviz,
putrone, putrol, putranjivic acid and
methyl putranjivate besides g-amyrin, its

palmitate and stigmasterol were isolated by
us “from the leaves of Putranjive roxburghit
Wall (N.O. Euphorbiaceee).l We report here
the isolation and constitution of a new ftriter-
penic seco-acid, putrolic acid from the stem-
bark.

Air-dried stem-bark was extracted succes-
sively with boiling benzene and alcohol. The
alcoholic extract after concentration gave meore
benzene soluble material, Both were mixed
and found to contain mostly triterpenic com-
ponents. After saponification, they could be
separated into a neutral fraction soluble inp
ether and insoluble colourless gelatinous
precipitate. The former when examined by
column chromatography over neutral alumina
gave a low melting hydrocarbon (0-8%/),
friedelin (0-006% ; identity confirmed by com-
parison with authentic sample kindly supplied
by Professor P.R. Jefferies), a mixture of
terpenic ketones (0:'02%) reducible by LAH
and stigmasterol ({0-015%). The insoluble
precipitate was purified better by chromato-
graphy after acidification and treatment with
diazomethane, It yielded a crystalline methyl
ester which on hydrolysis gave putrolic acid
(0-5%). In order to make sure if it was
present free or as ester, the benzene extracis
were subjected to silica-gel column chromato-
graphy without ©prior saponification and
putrolic acid was obtained in almost the same
vield. It crystallised from CHCl,;-MeOl
mixture as colourless crystals, m.p. 220-227;
fa}, +21-3° (C, 0-473)t; R, 0-6 In solvent B3,
0-5 in F, 0:3 in G; » . (nujol) 3500 (OH)
and 1718 em.-! (C=0). The elemental analysis

* This work was presented by one of us (A.C.J.) at
the. Indo-Soviet Symposium held at Tashkent during Sept.
1620, 1968,

t [«2]s values are in chloroform solution at 25° and
concentration (¢) in g/100 m]. All Ry values recorded 1n t'hi.s
paper are on t)c. on silica-gel using one of the following
solvents. (A) Benzene, (B) Ethyl acetate : light petroleum
(1: 4), (C) Chloroform, (D) Light petroleum: chloroform
(1:1), (E) Light petroleam : methanol (98: 2), (F)
Fthyl acetate : benzene (1 : 8), (G} Chlorvform : methanol
(65 : 18), Satisfactory analytical figures were obtained
for the compounds whete molecular formulx are shown.

2

of this and its derivatives showed the mol.
tormula to be C, H.,O;. Either with diaze-
methane or with methano]l containing a trace
of acid catalyst, it readily forms methyl ester
which is the most satisfactory derivative for
constitutional studies. It crystallises from
CHCIl;-MeOH mixture as colourless long
needles, m.p. 175-76°; [«] —8-3° (C, 1-204);
R; 0-4 in golvents A and D, and 0-8 in E;
no colour with t.n.m.; ' max, (KBr) 1730 cm.-!
(ester C=0); §(CDCly): 3:90 p.p.m. (s, 3H
of CO.CHg). Elemental analysis and mass
spectrum determined its mol. formula as
C, H:;,O, (M* 474). The nm.r, spectrum of
methyl putrolate showed that it is a saturated
mclecule having 7-8 met‘hyi groups (9 0-84-
1-28 p.p.m.) and a secondary alcohol (& 4-2
p.p.m., multiplet of one proton of CHOH). The
presence of an alcoholic group was confirmed
by preparing (i) methyl O-acetyl putrolate,
m.p. 140-41°; [«], + 18-0° (C, 1-04); R, 0-3
in solvents A and D; M+ 516; mol, formula
C,gHy Oy v, (KBr) 1760 cm.-1; 3 (CDCly):
2-18 (s, 3H of OCOCH;), 3-79 (S5, 3H of
CO,CHy), 5-05 p.pm. (m, 1H of CHOAc), and
(ii) QO-tosyl derivative, m.p, 141-42°; [a] ~
27)6° (C, 1-09); R, 0-70 in solvent A and 0-7§
in D ; mol. formula C;H;,SO;. The secondary
nature of the alcoholic group was shown by Jones’
oxidation of methyl putrolate to form methyl
oxoputrolate, m.p, 152-54°; [«] <+ 24° (C, 1-0;;
R,0-9 in solvent A and 0-8 in D ; M* 472 ; mol.
formula Cg,Hz04; »,,. (nujol) 1757 cm.-1
(C=0); d(CCL,); 3-82 (s, 3H of CO,CHy),
2-87 p.p.m (m, 2H of CH, next to keto), no
CHQ signal. The molecular formula, the
absence of wunsaturation (lack of tnm. test)
and the presence of OH and CO,H groups
putrolic acid show that it is a triterpenic
seco-acid having four rings (I).

That putrolic acid is an a-hydroxyacid is
shown by the following facts. (i) The n.mur.
spectrum of methyl putrolate (II) shows no
signals for «.methylene group in the region
3 2:3-2:5 p.p.m. (ii) The ir. spectrum of
methyl oxoputrolate showed only one carbonyl
frequency which behaviour is reminiscent of
a-keto esters.? (iii) LAH reduction of methyl
putrolate gives a 1, 2-dicl (III) (m.p, 212-14*;
R, 0-1 in solvent A and 0-3 in C; mol. formula,
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CaoH5,0,) which undergoes cleavage with
periodic acid to give formaldehyde (positive
chromotropic acid test), and another aldehyde
(IV), m.p. 187°; [¢], + 11-6° (C, 1-2); R, 0-9
in solvent A, ¢°8 in D ; mol. formula C,,H_,0 ;
Voag, (KBL) 1724 et (C=0); silver mirror
with Tollens reagent; & (CDCl,;): 97 (s, 1H
of CHO), 2-34 p.pm. (m, 211 of CH, next to
keto},

A comparison of the mass spectra of methyl
putrolate (II), its O-acetyl and oxo (1X)
derivatives with methyl putranjivate showed
the same base ion 205 besides many commpion
ion peaks below mass ion 301. Hence putrolic
acid could be related to putranjivic acid, This
was established by LAH reduction of methyl
O-tosyl putrolate (V) (see ref. 3 for similar
hydrogenolysis of tosylate) when an alcohol
(VI) mp., 178°; (o] 4-4-2° (C, 0-852);
R, 0-40 in solvents A and D, 0-65 in X ; mol.
formula Cj3,H.,0, was obtained which was
identical in mixed m.p., i.r, spectrum and t.lc.
with the alcohol cbtained from methyl putran-
jivate (VIII) Dby catalytic hydrogenation
followed by LAH reduction. Hence putrolic
acid has structure (I) and the varicus irans-
formations and relation to putranjivie acid (V11
could be represented by structural formula.

Very recently, two publications*? have
appeared on investigation of the bark of the
same tree. Sengupta et c¢l.# isolated besides
friedelin puiranjivadione and friedelanol, a
pew triterpenic ketone which was named
roxburgholone and given the structure of 3 a-
hydroxyfriedelan-7-one. They did not report
any acid component. On the other bhand, Garg
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and Mitra® did isolate the acid which was
named putranjic acid, and considered to be
hydroxy triterpenic acid but not assigned any
structure. 'The m.p., and spectral data of
putranjic acid and its two derivatives are very
close to those of putrolic acid and iis deriva-
tives but the molecular formule differ.
Garg and Mitra further reported the presence
of an unidentified sterol, friedelin, putranjiva-
dione and putranjivanonol. The last compound
seems to be the same as roxburgholone of
Sengupta et al.t
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ELASTICITY expresses the relation between
the applied stress and the resulting strain
both of which are Enown to be represenien
by the second rank symmettic tensors.
Bhagavantam  and  Suryanarayanal  have
enumerated the second and the -third order
elastic coefficients in respect of the 32 crystal
classes employing the character method. Jahn<
obtained identical results using the method of
reduction of a representation. Xrishnamurty-
and Krishnamurty and Gopalakrishnamurtyt
have computed the number of non-vanishing
independent fourth order elastic coefficients for
the 32 classes of crystals. Since pieza-
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magnetism is the appearance of a magnetic
moment on the application of a stress
(Bhagavantam3’), one¢ is led to investigate the

connection between the two phenomena,
namely piezomagnetism and elasticity, In
crystals, This will be explained in what
follows. Accordingly in this note the num.

her of the second, the third and th# fourth
order elastic coefficients for each one of the
58 double-coloured rnagnetic point groups is
derived on the basis of Jahn's? method.

If V denotes the representation of a polar
vector and [V2] represents the symmetlrical
preduct (Tisza®) of V with itself, the values



