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EXPERIMENTAL

Enzymatic extraction of pectic polysaccharides. Sliced
tissues (0.5 mm thick) of onion bulb were repeatedly washed
with 50 mM ammonium acetate buffer (pH 5.5). After excess
buffer soln was removed with filter paper, 2.5 g of the tissues
were placed in 100 ml Erlenmeyer flasks containing 25 mi of
50 mM ammonium acetate buffer, pH 5.5 (for PL) or pH 4.5
(for PG) and 20 units of PL or 500 units of PG ex. Asper-
gillus japonicus [7}. For exhaustive extraction 5 g of tissue
in 100 ml of 50 mM ammonium acetate buffer, pH 5.5 were
treated with 50 units of PL at 30°. After 7 hr the reaction
mixtures were filtered and the residue repeatedly washed
with buffer. The tissues were then suspended in 100 ml of
buffer and incubated with an additional 25 units of PL for
another 7 hr. The solubilized material was removed from the
tissue by filtration and washing. The third extraction was
carried out in the same manner with a further 25 units of
PL.

Analysis of pectic polysaccharides. The galacturonide
content was estimated by the m-hydroxydiphenyl method of
ref. [8]. Total uronides were determined by the method of
ref. [9]. The neutral sugar content was estimated by the
anthrone method [10] using galactose as standard.

Glycosyl linkage compositions were determined by
GC/MS analysis of NaBD,-reduced pectic polysaccharides
as described previously {4].
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Abstract—The aerial parts of Inula cappa afforded four inositol tetra angelates.

From the aerial parts of Inula cappa DC. some un-
usual flavones have been isolated [1]. A re-in-
vestigation afforded in addition to the thymol and
isothymol derivatives 1-4, 8-farnesene, squalene and
caryophyllenepoxide, four angelates, which could
only be separated with difficulty. Careful 'H NMR
investigation of these esters (6 and 7 could not be
separated completely) led to the structures 5-8 (Table
1). The presence of tetra angelates clearly followed
from the 'H NMR signals, as did the presence of two
free hydroxyls. As the molecular formula of each
compound was the same, 5-8 were isomeric com-

pounds. Spin decoupling allowed the assignment of
the sequences of the neighbouring oxygen functions,
as the signals of those protons under the ester func-
tion were clearly shifted downfield. The stereochem-
istry was deduced from the observed couplings.
Obviously 5 and 6 were derivatives of inositol, while
7 and 8a were isomeric tetra angelates of myoinositol.
Saponification of § afforded L-inositol, which seems
to be widespread in the Compositae [2], while esters
have not been reported. I. cappa belongs to the group
of species, which lacks sesquiterpene lactones. These
seem to be replaced by thymol derivatives {3, 4].
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Table 1. '"H NMR spectral data of compounds 5-7 and 8a and 8b (400 MHz, CDCl;, TMS as int. standard)

5 6 7 8a 8b
H-1 5.62 dd 4.28 dd(br) 5.12dd 3.98 ddd 5.32dd
H-2 5.60 dd 534 dd 4.14 dd(br) 5.31dd 5.67 dd
H-3 5.52dd 5.66 dd 5.28 dd 3.84 ddd 5.37dd
H-4 424 dd 4.10 dd(br) 5.43 dd 5.56 dd 5.75dd
H-5 5.24 dd 5.54 dd 4.06 dd(br) 5.19dd 525dd
H-6 427dd 5.60 dd 5.78 dd 5.78 dd 5.81dd
OAng 6.18 qq 6.20-6.03 m 6.19 qq 6.18 m
6.16 qq 6.17 qq 6.07m (3H)
H-3 6.07 m(2H) 6.09 gg(2H)
H-4 2.03 dgq 2.05-195m 2.04 dg 2.03 d(br)
2.01 dq 2.01dq 1.92 dq
1.94 dq 1.93 dgq 1.90 dgq
191 dq 1.91 dg 1.89 dq
H-5 1.98 dq 1.95 s(br), 1.86 s(br)(6H), 1.84 s(br) 2.02 s(br) 2.03 s(br)
1.93 dq 1.93 s(br) 1.80 dq
1.85 dg 1.83 dg 1.78 dq
1.77 dq 1.76 dq 1.74 dq
OH 235m 2.74 d(br), 2.62 d(br), 2.58 d(br) 2.58 d(br) —
2.52 d(br) 2.53 d(br)
OAc —_ — _ — 1975, 1.96 s

J (Hz): Compound 5: 1,2=1,6=3.5;2,3=3,4=4,5=10;5,6=3.5; compound 6: 1,2=3;1,6=13.5;
2,3=105;3,4=4,5=10;5,6=10; 1, OH~2;4,OH~7; compound 7: 1,2=3,4=4,5=10;1,6=35,
6=3;2,0H=5,0H~5; compound 8a/8b: 1,2=2,3=3,4=4,5=10;1,6=5,6=3(8a: 1, OH =6.5; 3,
OH=5); OAng: 3,4=7;3,5=4,5=1.5.

OR
OR
1R=H
2 R=i-Bu 3 R=H
4 R=i-Bu
OR AngO
® 1 z OAng
AngO 3 OAng RO
ORI OH
5 6 7 8a 8b
R H Ang R Ang H Ac
R Ang H R’ H Ang Ang
R"  Ang H Ac
R H Ang Ang
EXPERIMENTAL

The air dried aerial parts (150g), collected near Delhi
(voucher deposited at the Botanical Survey of India), were
extracted with Et,O-petrol (1:2) and the resulting extract
was separated by CC (Si gel) followed by repeated TLC (Si
gel). Known compounds were identified by comparing the
'H NMR spectra with those of authentic material. The less
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polar part afforded 10mg pB-farnesene, 10 mg squalene,

10mg 18, 10a-epoxy-1,10-dihydrocaryophyllene, 3 mg 1,
4mg 2, 3mg 3 and 3 mg 4, while the more polar fractions
gave a mixture of 5-8. Repeated TLC (C{H~CH,Cl~Et,0,
1:1:1 and C¢H¢-CH,Cl-Et,0, 2:2:1) afforded 12 mg 5,
15mg 6 and 7 (ca 1:1) and 8 mg 8a.

L-Inositol-1, 2, 3, 5-tetra angelate (5). Colourless gum,
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IR »$S em™': 3610, 3420 (OH), 1725, 1650 (C=CCO,R); MS
m/z (rel. int.): 508 [M]* (0.3), 490 [M —H,0]" (4), 408.178
[M —RCO,H]* (6) (Cy»Hy;0s), 83 [C{H,CO}" (100), 55 [83—
COI* (41);

(o]l = 380578 546 436nm
AT 44450 +53 +84

(CHClL; ¢ =1.0).

Saponification (MeOH-H,0-KOH, 70°) afforded L-inositol.

L-Inositol-2,3, 5, 6-tetra angelate and myoinositol-1,3, 4, 6-
tetra angelate. (6 and 7). Colourless gum, which could not
be separated into its constituents, IR vS5% cm™!: 3610, 3480
(OH), 1720, 1650 (C=CCO,R); MS m/z (rel. int.): 508 [M]*
(0.3), 490 [M-H,01" (2), 408.178 [M-RCO,H}* (5
(C4sH50g) 83 [C,H,CO]* (100), 55 [83 — COJ* (44).

Mpyoinositol-2, 4, 5, 6-tetra angelate (8a). Colourless gum,
IR »$$em™': 3610, 3440 (OH), 1730, 1250 (C=CCO,R); MS
m/z (rel. int.): 508 [M]" (0.3), 490 (4), 408.178 [M — RCO,H]"
(6) (C2H505), 83 [C4H,COJ" (100), 55 {83 — COl* (40);

589

. 578 546 436 nm
lalse =

+34 +38 +4.0 +6.0

(CHCl;; ¢ 0.74).
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8 mg 8a were heated with 0.1 ml Ac,O for 1 hr at 70°. TLC
(CH,CL-CiH¢-Et,0, 2:2:1) afforded 4mg 8b, colourless
gum, MS m/z (rel. int.): 592 [M]* (0.2), 532 [M — HOAc]* (4),
492 {M — RCO,HY* (10), 83 [C4H,COI" (100).
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Abstract—(6 S, 75)-Squalene-6,7-epoxide, (10S, 115)-squalene-10,11-epoxide and all-frans-(35)-2,6,10,15,19,23-
hexamethyltetracosa-1,6,10,14,18,22-hexaen-3-ol have been isolated from the marine alga Caulerpa prolifera.

Investigations of marine green algae of the family
Caulerpaceae have resulted in the isolation of di- and
sesquiterpenes [1-4]. From a member of this family,
Caulerpa prolifera, we recently isolated (S)-(—)-
squalene-2,3-epoxide (1) [5], in addition to two acety-
lenic sesquiterpenes [1,2]. This is the first report of
the occurrence in nature of 1, which is known to play
an important role in the biogenesis of triterpenes and
sterols. We wish to report here that this alga
produces, in minor amounts, three structurally related

compounds, the epoxides 2, 3 and the allylic alcohol
4. Only 3 was previously isolated from a natural
source (mycelia of Sclerotinia fructicola), but its
stereochemistry was not determined [6].

The alga was freeze-dried and the chloroform
extracts were purified by Si gel column chromato-
graphy. Individual components were then obtained by
rechromatography on Si gel and by preparative
AgNO;-Si gel TLC.

Compounds 2, [a]hy —11.2°, and 3, {«]5 —3.8° on



