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Abstract-A hitherto unreported fatty acid ester occurring in the latex of Artocarpus integra is reported and its 
structure determined as 4-hydroxyundecyl docosanoate. Contrary to the earlier concept that cycloartenone occurred 
in the Artocarpus integra latex exclusively as its enol esters of its a-isomer, it has been obtained effortlessly by merely 
boiling the latex with ethanol without involving its hydrolysis. 

INTRODUCTION 

Nath and his collaborators Cl-73 and Banerji and Bhatta- 
charyya [8, 91 reported the occurrence of artostenone 
(C,,H,,O), an a&unsaturated steroidal ketone in the 
unsaponifiable fraction of the Jack fruit (Artocarpus 
integra) latex. Balakrishna and Seshadri [l&12] con- 
firmed this work by obtaining the compound from the 
saponifiable fraction of the latex. However, Barton [ 133 
subsequently proved the ketone to be a triterpenoid with 
molecular formula C30H480 and not a steroid. He 
prepared several transformation products from this com- 
pound and named it cycloartenone. Employing both 
physical and chemical methods Barton [ 131 also demon- 
strated the presence of an isopropyledene group in a side 
chain and of a cyclopropane ring in the compound. 

Recently Artocarpus integra latex, when boiled with 
ethanol was observed to yield large shining plates of a 
compound melting sharply at 109” in appreciable quan- 
tities. As no reference was traceable to the appearance of 
any compound from Jack fruit latex on merely boiling it 
with ethanol, it was considered worthwhile to re-examine 
the latex and to study the compounds obtained in detail. 

RESULTS AND DISCUSSION 

The yellow solid material obtained after filtering the 
hot ethanolic extract of the latex of A. inteyra was 
dissolved in n-hexane and applied to a silica gel column. 
Elution with the same solvent gave a number of com- 
pounds of which the first one was identified as cycloar- 
tenyl acetate. 

The next compound to be eluted was a white amor- 
phous saturated compound, transparent under UV light, 
and melting at 76”. Elemental analysis and M, [M]’ m/z 
510 gave C,,H,,O, as its molecular formula. (Found: C, 
77.72%; H, 13.09%; C&Hh603 requires C, 77.6%; H, 
13.0%). The compound showed the absence of carbonyl 

or carboxyl groups nor did it respond to any test for 
terpenoids or steroids but appeared to be an ester as 
evidenced by the IR band at 1742 cm- ‘. The absorption 
bands at 1470, 750 and 735 cm-’ were considered to be 
diagnostic [14-161 of the bending vibration of (CH,), 
(where n is more than four). The band at 3450 cm- ’ 
assignable to a hydroxy group was confirmed by acety- 
lation of the compound when a monoacetate was ob- 
tained. The IR bands of the acetate at 1742, 1700 and 
1240 cm-’ with the conspicuous absence of the band at 
3450 cm ’ exhibited by the parent compound indicated 
the presence of only one esterifiable hydroxy group. The 
band at 2960 cm- ’ is suggestive of the stretching vibra- 
tion of a methylene group. 

The signal at 64.10 (t, 2H) in the ‘H NMR is assignable 
to a methylene ester and that at 60.8 (6H) to the presence 
of two methyl groups. The triplet at 62.30 (2H) indicated 
the location of the methylene groups as adjacent to the 
carbonyl group of the ester. While the multiplet at 6 3.72 
(1H) accounts for the attachment of the proton to the 
carbon linked to the hydroxy group, the singlet at 6 1.26 
(54H) showed the presence of 27 methylene groups. All 
the above evidence suggested the parent compound to be 
a saturated C,, aliphatic hydroxyl ester. 

The exact nature and the size of the alkyl groups, 
position of the hydroxy group and the ester linkage were 
ascertained from the mass spectrum of the compound. It 
showed a [M]’ at m/z 510. The [M+ 11’ (m/z 511) 
perhaps denoted the presence of a free -OH group [17] 
while the small one at m/z 492 could be the loss of one 
water molecule. The significant peaks at m/z 323 and 295 
(base peak) point to the formation of R-C = O+ and R+ 
ions as schematically represented below according to 
Dudley and Ian [ 181. 

The peaks at m/z 340 and 341 explain the single and the 
double re-arrangements of hydrogen atoms resulting 
respectively in the formation of ionized and protonated 
carboxylic acids as shown below, 
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The peaks appearing at m/z 99 and 129 depict the 
presence of -OH group at C-4 as represented schema- 
tically below, 

From the observations made above, the fatty acid ester 
isolated has been assigned tentatively the following struc- 
ture, 

0 OH 

Me~CH2)20-~-O-CH,-CH,-CH,--~H-~CH2),--Me 

Another compound that eluted in a very small quantity 
(ca 200 mg), crystallized in rectangular shiny transparent 
plates and was characterized as cycloartenone. In- 
terestingly, the major portion of this compound crystal- 
lized out in shining plates from the hot ethanolic extract 
of the latex on cooling. 

EXPERIMENTAL 

The white viscous sticky material that oozed out from the stem 

of freshly harvested fruits of A. intrgra Merr. was collected in 

shallow earthenware bowls and refrigerated for 34 hr. The 
serum-free gummy material (100 g) was extracted exhaustively 

with EtOH when a pale yellow oily liquid and a gummy material 

settled out. The latter was removed and discarded. The molten 

sticky material which solidified on cooling. was dissolved in 
n-hexane and subjected 10 CC. 

The first compound to be cluted crystallized in white shining 

needles, mp 118--l 19’. Elemental analysis and M, from MS as 

[Ml+ m/z 468 corresponded to the molecular formula 

Ci2H5202. (Found: C, 82.28%; H, 10.76%: C,,H,ZO, requires 
C, 82.40%; H, 10.73%). The IR band at 1744cm-’ showed the 

presence of an ester (>C==O group). ‘H NMR (CDCI,. 90 MHz) 

recorded four methyl groups on saturated carbon atoms 
(S, 0.83-0.97, 12H), two one proton multiplets of a cyclopropane 

ring (6. 0.57. 0.36). two vinyl methyl groups (6, 1.60, 1.69, 6H), a 

-C-Me group (6.208, 3H). a -CH--0Ac group (6.4.56, I H) and 
an olefinic proton (c),4.65.1 H). The above evidence suggested the 

compound to be cycloartenyl acetate. Identity *as established 

by mmp, hydrolysis of the compound to cycioartenol, re- 

esterification to the original acetate and comparison with IR, 

NMR and MS of an authentic sample of cycloartenyl acetate. 

The white amorphous compound (mp 76’) that was eluted 

next was identified as a fatty ester. The analytical data of this 

compound are detailed under Results and Discussion. 

The hot EtOH extract of the latex was quickly filtered through 

glass wool into a beaker where it deposited large, shining 
transparent plates which on re-crystallization had mp 109’ 

(yield, 0.9 g). The compound was identified as cycloartenone by 

comparison of its physical and chemical properties IIR, NMR, 

OH 

Me-(CH2),,-C-O-(C"2)3 
t' ' 

1' CHt(CH,),-Me 

m/z 381 m/z 411 

+ + 

OH 

Me-_(CH2)s-C Me-_(CHl)a 

H 

m/z 129 m/z 99 



Short Reports 2199 

MS, mp, mmp and co-TLC) with those of an authentic specimen 

of cycloartenone. Interestingly, contrary to earlier reports 

[I@121 that cycloartenone occurred exclusively as enol esters of 

its a-isomer, it has now been obtained simply by boiling the latex 
of A. integra with EtOH without hydrolysing the latex. 
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Abstract-SEpikingiside and 6’-vanilloyl8-epikingiside, a new natural compound, have been isolated from the aerial 
parts of Gentiana pyrenaica. The structures were elucidated on the basis of spectroscopic data. 

INTRODUCTION RESULTS AND DISCUSSION 

In a recent paper we reported the presence of two iridoid 
glucosides, loganin and 6’-(2R-methyl-3-veratroyloxy 
propanoyl) loganin, in the aerial parts of Gentiana pyren- 
aica L. (Gentianaceae) [l]. In the course of our investi- 
gation on the monoterpenic constituents of the title 
species we now describe the isolation and structure 
elucidation of the known %epikingiside (1) along with 6’- 
vanilloyl S-epikingiside (2) a new natural secoiridoid 
glucoside. 

Aerial parts of G. pyrenaica were extracted as described 
in the experimental. Compounds 1 and 2 were obtained 
from the chloroform extract by centrifugal TLC and 
HPLC using ordinary silica gel and RP-18 columns, 
respectively. 

The UV spectrum of compound 1 showed an intense 
absorption band at 237 nm characteristic of a conjugated 
carbonyl function. FurthermorC, its ‘H NMR spectrum 
displayed a methoxycarbonyl singlet at 63.72 and an 
olefinic doublet at 7.58 (H-3). These data, together with a 
positive vannillin reaction, suggested 1 to be a secoiri- 
doid. 

*Author to whom correspondence should be addressed. 
Acetylation of 1 with acetic anhydride-pyridine gave a 

tetraacetate (la) which exhibited ‘H NMR resonances of 


