0031-9422(94)00917-1 Phytochemistry, Vol. 39, No. 1, pp. 151-161, 1995
Copyright C 1995 Elsevier Science Ltd
Printed in Greal Britain. All rights reserved

0031-9422/95 $9.50 + 0.00

@ Pergamon

3-HYDROXY-3-METHYLGLUTARYL DOLABELLANE DITERPENES FROM
CHROZOPHORA OBLIQUA

KHALED M. MOHAMED, KAZUHIRO OHTANL* RYOJ Kasar* and KAZUO YAMASAKI*t

Department of Pharmacognosy, Faculty of Pharmacy, Assiut University, Assiut, Egypt; *Institute of Pharmaceutical Sciences,
Hiroshima University School of Medicine, 1-2-3 Kasumi, Minami-ku, Hiroshima 734, Japan

(Received in revised form 21 October 1994)

Key Word Index—Chrozophora obliqua;, Euphorbiaceae; 16-0-(3-hydroxy-3-methylglutaryl)-dolabel-
lane diterpenoids.

Abstract—From the aerial part of Chrozophora obligua, 14 novel dolabellane diterpenoids have been isolated, all of
them are naturally acylated at the C-16 hydroxyl group with 3-hydroxy-3-methylglutaric acid (HMG). The structures
of the isolated compounds were assigned on the basis of deacylation reactions as well as NMR and FAB-MS

spectroscopic studies.

INTRODUCTION

As part of our investigation of the chemical constituents
of Chrozophora obliqua, we have described the isolation
and structural determination of dolabellane diterpene
glucosides [1]. In a continuation of our study on the
same plant, we now report on the isolation and structural
elucidation of 14 novel 16-0-(3-hydroxy-3-methyl-
glutaryl)-dolabellane diterpenoids (1-14). This is the first
example of diterpenes linked with HMG as the acyl
moiety.

RESULTS AND DISCUSSION

The chloroform-soluble fraction of the total meth-
anolic extract of the aerial part of C. obliqua was sub-
jected to repeated silica gel, reversed phase RP-18 col-
umn chromatography and preparative HPLC to afford
14 compounds (1-14).

The various techniques of NMR spectral analysis es-
tablished that compounds 1-14 were dolabellane type
diterpenoids similar to those reported before [11].

Compound 1 was shown to have the molecular for-
mula C,sH4,04 by negative HR-FAB-MS spectral ana-
lysis. From the spectra, the presence of HMG as the acyl
moiety was suggested by the presence of a peak at m/z
161 corresponding to the molecular formula CoH,,Os.
Elucidation of the structure was achieved by means of
different NMR spectral techniques such as !*C (Table 1),
DEPT '3C, 'H (Tables 2 and 3), H-H COSY, HSQC
{heteronuclear single quantum coherence), C-H
HOHAHA (homonuclear Hartmann-Hahn) and HMBC
[2] and by comparison with the previously published
data [3-6].

fAuthor to whom correspondence should be addressed.
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Deacylation of 1 at room temp. using 2.5% aq. meth-
anolic KOH gave 1a (C,,H1,0,) the physical properties
(see Experimental) and 'H NMR data (Table 2) of which
were identical with those of chrozophorogenin A isolated
from the same plant [1]. The ‘HNMR data of 1 sug-
gested that the site of attachment of HMG was the C-16
hydroxy! group because of the downfield shift of H-16b
to §5.32 (1H, d, J = 12.2) when compared to the corres-
ponding shift in 1a. The "> C NMR data of 1 supported
the above results i.e. downfield shift of C-16 to § 62.7 and
upfield shift of C-4 to §134.4 when compared with the
corresponding shifts in chrozophorogenin A (660.3 and
140.5, respectively). The correlation peak between H-16
and C-1" of HMG in an HMBC experiment with 1 also
confirmed this connectivity. Therefore, 1 was character-
ized as (1R*,2R*,3E, 7TR*, 11R*, 128*)-16-0-(3-hydroxy-
3-methylglutaryl)-dolabelia-3,8(17)-dien-2,7,16,18-tetrol.

All of the other compounds (2-14) also had the pres-
ence of the HMG moiety confirmed by the methods
mentioned above.

Deacylation of 2 at room temp. afforded 1a. The '3C
and 'H NMR spectral data of 2 (Tables 1 and 2) showed
additional signals at i 21.2 (g} and 171.0 (s), and &y 2.00
(3H, s) attributable to one acetoxyl group. Its location at
C-2 was suggested from the downfield shift of H-2 in 2 to
045.07 (1H, d, J = 10.5) in 1a. HMBC spectral analysis
for 2 confirmed this suggestion, as a correlation peak had
appeared between H-2 and the ketonic carbon of the
acetoxyl group. Consequently, 2 was formulated as
(1R*,2R*,3E, 7R*, 11R*, 125*)-2-0-acetyl-16-0-(3-hy-
droxy-3-methylglutaryl)-dolabella-3,8(17)-dien-2,7,16,18-
tetrol.

Compound 3 was assigned the molecular formula
C,6H4205 (negative  HR-FAB-MS). Its '3C and
"H NMR spectral data (Tables 1 and 2) showed a close
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similarity to 1, except for the carbon chemical shift at
872.2 (d) due to a hydroxylated methine carbon C-9 in
addition to the downfield shifts of C-8 to §155.4 and C-17
to §110.4 with 8,4 5.79 and 6.18 (each s). Deacylation of
3 at room temp. gave 3a which was identified as
chrozophorogenin C [1] by comparison of their
chromatographic and spectroscopic data. Thus, 3 was
identified as (1R*, 2R*, 3E, 7R*, 11R*, 125%)-16-0-(3-hy-
droxy-3-methyl-glutaryl)-dolabella-3,8(17)-dien-
2,7,9,16,18-pentol.

The !3C and 'H NMR spectral data of 4 (Tables 1 and
2) were very similar to those of 3 except for the presence
of extra signals corresponding to one acetoxyl group at
d¢ 20.8 (¢) and 170.3 (s), and 6y 2.03 (3H, s). Its location at
C-2 was established from the downfield shift of C-2 to ¢
75.4 and the upfield shifts of both C-1 and C-3 to §49.9
and 125.1, respectively, in relation to 3. HMBC spectral
analysis of 4 in addition to a deacylation experiment at
room temp. to give 3a clearly confirmed the above data.
Thus 4 was identified as (1R*,2R* 3E, TR* 11R*, 125%)-
2-0-acetyl-16-0-(3-hydroxy-3-methylglutaryl)-dolabella-
3,8(17)-dien-2,7,9,16,18-pentol.

Compound 5 was identified as the 18-O-acetylated
derivative of 3 from the downfield shift of C-18 to é¢ 85.6,
in addition to the upfield shifts of C-12, -19 and -20 to
056.3, 23.2 and 27.1, respectively (Table 1), compared
with those of 3. Deacylation of § at room temp. afforded
5a (18-O-acetylated 3a) as deduced from the NMR spec-
tral data (Table 2) and FAB-MS spectral analysis. For
further confirmation, 5a was deacylated with 2.5% aq.
methanolic KOH under reflux conditions and the ob-
tained derivative was identified as 3a according to its
physical properties including FAB-MS and NMR data.
From the aforementioned results, we concluded that
5 was (1R*,2R* 3E,7R* 11R*, 125%)-16-0-(3-hydroxy-
3-methylglutaryl)-18-0-acetyldolabella-3,8(17)-dien-
2,7,9,16,18-pentol.

Compound 6 was assigned the molecular formula
C,3H4,0, (negative HR-FAB-MS). Its 13C and 'H NMR
spectral data (Tables 1 and 3) showed characteristic
peaks attributable to HMG as in all of the above men-
tioned compounds. Compound 6, deacylated at room
temp., gave the derivative 6a with the molecular formula
C,0H;,0, The '3C and 'H NMR spectra of 6a (Tables
1 and 3) showed a close relatedness to 1a, except for
a signal due to one ketonic group at d¢ 206.6. 2D NMR
spectral analysis by H-H COSY, HSQC, C-H
HOHAHA and HMBC clarified the proposed structure
of 6a as another new dolabellane diterpenoid with a ke-
tonic group as C-7. For further confirmation, the 2D
NMR spectral measurements were also recorded for 6,
they also established the attachment of the acetoxyl
group at C-2. The *3C and 'HNMR spectral data of
6 supported the above results from the downfield shifts of
C-2 and C-16 to o 76.2 and 61.4, respectively, as well as
of H-2 to 645.58 (1H, d, J = 10.5) and H-16 to 65.41 and
5.55 (each 1H, d, J = 13.2) when compared with the shifts
in 6a.

A ROESY experiment with 6a (Fig. 1) with the help of
molecular models indicated that it bad the same stereo-

16CH,OH H \/(,HS% OH
N A

Fig. 1. Preferred conformation for 6a as determined from 2D
ROESY ROE ().

chemistry as that previously reported for dolabellane
diterpenes [1]. From the above mentioned data, 6 was
formulated as (1R* 2R*, 3E, 11R* 12§8*)-2-0O-acetyl-16-
0-(3-hydroxy-3-methyiglutaryl)-2,16,18-trihydroxy-
dolabella-3,8(17)-dien-7-one.

The '*C and 'HNMR spectra of 7 (Tables 1 and 3)
showed that it was an 18-O-acetylated congener of 6,
particularly from the downfield shift of C-18 to i 84.7 as
well as the upfield shifts of C-12, -19 and -20 to §57.6,
23.8 and 26.5, respectively. Deacylation of 7 at room
temp. afforded 7a (‘HNMR, Table 2) and under reflux
conditions gave 6a, both of these findings confirmed the
above mentioned results. Therefore, 7 was identified as
(1R*, 2R*, 3E, 11R*, 125%)-2,18-0-diacetyl-16-0-(3-hy-
droxy-3-methylglutaryl)-2,16,18-trihydroxydolabella-
3,8(17)-dien-7-one.

Compound 8 was assigned the molecular formula
C,6H4,0; (negative HR-FAB-MS). It was deacylated at
room temp. to give 8a with molecular formula
C,0H3405. The 13C and 'H NMR spectra of 8a (Tables
1 and 3) showed that it had a different dolabellane skel-
eton than the above mentioned compounds as shown by
the presence of signals due to two olefinic carbons at
6133.7 (s) and 127.0 (d) with §y 4.92 (1H, brd, J = 10.8)
and another tertiary methyl group at §16.5 with 6,41.56
(3H, s). The results of various 2D NMR experiments
(H-H COSY, C-H COSY, HSQC, C-H HOHAHA and
HMBC) conducted with 8 and 8a showed that they were
new dolabellane diterpenoids with a trisubstituted
double bond at C-7 and tertiary methyl group at C-17.

NOE differential spectroscopy (Fig. 2) with the help of
molecular models indicated that 8a has the same stereo-
chemistry as the previously reported dolabellane diter-
penes [1]. The C-7-C-8 double bond proved to have
trans geometry (E configuration) from the chemical shift
value of the C-17 methyl signal [7] and the absence
of a NOE between H-7 and the C-17 methyl protons.
From the above mentioned data, 8 was formulated
as (1R* 2R*3E,7E,11R*128%-16-0-3-hydroxy-3-meth-
ylglutaryl)-dolabella-3,7-dien-2,16,18-triol.

The '*C and 'H NMR spectral data of 9 (Tables ! and
3) were very similar to those of 8, except for the presence
of signals at é¢ 21.2 (¢) and 170.9 (s), and 5;42.01 (3H, s)
corresponding to one acetoxyl group. The downfield shift
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Fig. 2. Preferred conformation for 8a NOE (/).

of C-2 to d¢ 72.5 and the upfield shifts of both C-1 and
C-3 to 8502 and 1287, respectively, compared to
8 placed the acetate attachment at C-2. HMBC spectral
analysis of 2 in addition to a deacylation experiment at
room temp. which gave 8a clearly confirmed the above
data. Therefore, 9 was the 2-O-acetylated congener of
8 and it was identified as (1R* 2R* 3E,7E, 11R*, 125*)-
2-0-acetyl-16-0-(3-hydroxy-3-methylglutaryl)-dolabella-
3,7-dien-2,16,18-triol.

Compound 10 was found to have the same molecular
formula as 9 and its '3C and 'H NMR data (Tables 1 and
3) showed their close similarity, except for the location of
the acetate functionality at C-18 instead of C-2 as shown
by the downfield shift of C-18 to Jc 85.3 and the upfield
shifts of both C-19 and C-20 to 22.8 and 26.5, respect-
ively, when compared with those in 8 and 9. The deacyla-
tion of 10 at room temp. to afford 10a and under reflux
conditions to give 8a, as well as the results of various 2D
NMR analyses performed on 10a, all confirmed the
above assignments. Thus, 10 was shown to be the 18-0-
acetylated homologue of 8 and was, therefore, identified
as (1R*, 2R*, 3E, 7E, 11R*, 125*)-16-0-(3-hydroxy-3-
methylglutaryl)-18-0-acetyldolabella-3,7-dien-2,16,18-
triol.

The '3C and 'HNMR data of 11 (Tables 1 and 3)
showed the presence of two acetoxyl groups [Jc 21.2,
170.6, 22.7 and 170.7 with dy4 2.01 and 1.99 (each 3H, s)],
and suggested that it was a 2,18-O-diacetylated derivative
of 8 from the downfield shifts of both C-2 and C-18 to §¢
72.6 and 84.8, respectively, in comparison to the corres-
ponding shifts in 8. Deacylation of 11 at room temp. gave
10a and under reflux conditions afforded 8a. This strong-
ly supported the above data and showed that 11 was
(IR*,2R*,3E,7E, 11 R*, 125%)-2,18-0-diacetyl-16-0-(3-
hydroxy-3-methylglutaryl)-dolabella-3,7-dien-2,16,18-
triol.

Compound 12 was assigned the molecular formula
C,0H4,0, (negative HR-FAB-MS). It was deacylated at
room temp. to give 12a with molecular formula
C,oH3405. The 13C NMR spectrum of 12a (Table 1) with
signals at ¢ 6.5 (s), 63.8 (d) and 11.5 (g) in conjunction
with 'TH NMR resonances (Table 4) at dy 3.30 (1H, dd,
J = 3.2, 10.5) and 18.2 (3H, s) established that 12a pos-
sessed a methyl-substituted epoxide group [8,9]. They

Fig. 3. Preferred conformation for 12a as determined from
PSNOESY NOE (/).

showed also the presence of an oxygenated carbon at
581.5 (d) with 8y 3.54 (1H, brd, J = 10.6). The 2D NMR
as H-H COSY, HSQC and HMBC data allowed the
identification of the chemical structure of 12a which can
be satisfactorily accommodated in a dolabellane frame-
work. The location of the methyl-substituted epoxide
group at C-17-8-9 was established from HMBC spectral
analysis in which cross peaks for direct correlations be-
tween C-8 and each of the H-7, H-9 and H-17 methyl
protons as well as correlation peaks between C-17 and
H-7 and H-9 were observed.

The NOESY spectrum of 12a (Fig. 3) defined its rela-
tive configuration as that previously reported [1] for the
above mentioned compounds, the observation of a NOE
between H-7 and H-9 showed that they were sterically
localized on the same face and identified the chirality at
C-7, C-8 and C-9 as R*, §* and R*, respectively. For
complete structural identification, the above mentioned
techniques of 2D NMR were carried out for 12. The
results obtained supported the above results and con-
firmed the attachment of HMG at C-16. From the above
mentioned results, we concluded that 12 was (1R¥, 2R*,
3E, 7R*, 85* 9R*, 11R*, 128*)-16-0-(3-hydroxy-3-
methylglutaryl)-8,9-epoxydolabell-3-en-2,7,16,18-tetrol.

Deacylation of 13 at room temp. afforded 12a which
indicated its close similarity to 12. The !3C and '"H NMR
spectral data of 13 (Tables 1 and 4) showed additional
signals at 8¢ 21.0 (g) and 1704 (s), and 4 2.03 (3H, )
assignable to one acetoxyl group. Its location at C-2 was
suggested from the downfield shifts of C-2 to d¢ 76.0 and
H-2 to 8y 5.60 (1H, d, J = 10.4) and the upfield shifts of
both C-1 and C-3 to 548.9 and 127.1, respectively, in
relation to 12 and 12a. This was confirmed by HMBC
spectral analysis of 13. Consequently, 13 was shown to be
a 2-O-acetylated congener of 12 ie. (1R*, 2R*, 3E, TR*,
85*, 9R*, 11R*, 125*)-2-0-acetyl-16-0-(3-hydroxy-3-
methylglutaryl)-8,9-epoxydolabell-3-en-2,7,16,18-tetrol.

The '*C and 'HNMR spectral data of 14 (Tables
1 and 4) showed that it was an 18-O-acetylated homo-
logue of 12 i.e. presence of signals at 6c 22.7 (¢) and 170.2
(s), and 841.91 (3H, s) with a downfield shift of C-18 to
585.0 and upfield shifts of both C-19 and C-20 to §23.0
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Table 4. "H NMR chemical shifts of 12-14 and their derivatives (400 MHz, CsD;sN,

TMS)

H 12 12a 13 14 14a
2 4.58, 1H, 4.66, 1H, 5.60, tH, 4.51, 1H, 4.58, 1H,

d (10.0) d (10.0) d(104) d (10.0) d(10.1)
3 5.93, 1H, 5.83, 1H, 5.67, 1H, 591, 1H, 5.79, 1H,

d (10.0) d(10.0) d (10.4) d(10.0) d(10.1)
Sa 221,1H,m 218,1H,m 205, 1H,m 218 1H,m 216,1H,m
Sb 283, 1H,m 325, 1H,m 268,1H.m 285 1H,m 3.19,1H,m
6a 213, 1H,m 212,1H,m 200,1H,m 209,1H,m 2.10,1H, m
6b 241,1H,m 260,1H,m 220,1H,m 225 1H,m 258, 1H,m
7 344, 1H, 3.54, 1H, 346, 1H, 349, IH, 3.51, IH,

brd (10.1) brd (10.6) brd (10.5) brd (10.9) brd (10.7)
9 325 1H,dd 330,1H,dd 3.17,1H,dd 3.23,1H,dd 3.27,1H,dd

(3.5, 10.6) (3.2, 10.5) (3.1, 10.6) (3.4,10.5) (3.2, 10.5)
10a 232,1H,m 229,1H,m 209,1H,m 223,1H,m 223, 1H,m
10b 257, 1H,m 253, 1H,m 245 1H,m 245, 1H,m 248 1H,m
11 1.79,tH,m 180,1H,m 183 IH.m 192, 1H,m 173, 1H,m
12 1.87, {H,m 185 1H,m 189, 1H.m 203, 1H,m 185 1H,m
13a 1.51,1H,m 147,1H,m 143, IH,m 139,1H,m 148 1H,m
13b 168, 1H,m 167, 1H,m 164, 1H,m 186 1H,m 162 1H,m
14a 1.55,1H,m 1.55, IH, 146,1H,m 148, 1H,m 1.60,1H,m

ddd (6.1,
8.8,124)

14b 250,1H,m 248,1H,m 238, 1H,m 238 1H,m 241,1H,m
15 1.40,3H,s 142,3H,s 136,3H,s 136,3H,s 1.37,3H,s
16a 499, 1H, 4.62, 1H, 5.32, IH, 496, 1H, 455, 1H,

d(12.2) d(12.5) d(12.9) d(12.4) d(12.4)
16b 5.40, 1H, 5.08, 1H, 5.46, 1H, 5.33, 1H, 499, 1H,

d(12.2) d(12.5) d(12.9) d(12.4) d(12.4)
17 1.82,3H,s 1.82,3H,s 179,3H,s 186,3H,s 1.66,3H,s
19 1.39,3H,s 134,3H,s 127,3H,s 1.57,3H,s 1.553H,s
20 141,3H,s 1.36,3H,s 1.37,3H,s 158 ,3H,s 1.58,3H,s
2-0-Ac — 203,3H,s — -
18-0-Ac — — — 1.98,3H,s 191,3H,s
2 2.96, 2H, — 3.06, 2H, 3.06, 2H, —

brs brs brs
4’ 2.86, 2H, - 3.03, 2H, 2.99, 2H, —

brs brs brs
6’ 1.61,3H,s — 1.67,3H.,s 1.653H,s -~

Chemical shifts in ppm, J values in parentheses are recorded in Hz.

Signals indicated as m were unresolved.

and 26.3, respectively. Compound 14 was deacylated at
room temp. to give 14a which was the 18-O-acetylated
derivative of 12a, as suggested from the 'H NMR spectral
data (Table 4) and confirmed by deacylation of 14a under
reflux conditions to afford 12a. Therefore, 14 was identi-
fied as (1R*, 2R*, 3E, 7R*, 85*, 9R*, 11R*, 125%)-16-0O-
(3-hydroxy-3-methylglutaryl)-18-0O-acetyl-8,9-ep-
oxydolabell-3-en-2,7,16,18-tetrol.

At the present time, the absolute configuration of the
isolated dolabellane diterpenes from C. obliqua as well as
the chirality of HMG (C-3) are still under investigation.

EXPERIMENTAL

For general experimental procedures, plant material
and extraction see ref. [1].

PHYTO 39:1-L

Isolation of diterpenoids 1-14. The chloroform frac-
tion (50g) was subjected to a silica gel CC using
hexane-EtOAc and EtOAc-MeOH gradients to give 18
frs. Fr. no. 15 (8.20 g) was sepd by CC on reversed-phase
silica gel, LiChroprep RP-18 using a 70-80% aq. MeOH
gradient and prep. ODS-HPLC using 67% and 70%
MeOH with 0.05% TFA to give 2 (68 mg), 6 (227 mg),
7(81 mg), 8 (24 mg), 9(1.09 g), 10 (57 mg) and 11 (396 mg).
Fr. no. 18 (7 g) was subjected to reversed-phase silica gel
CC, LiChroprep RP-18 using a 45-50% aq. MeOH
gradient, then prep. ODS-HPLC using 40-55% MeOH
with 0.05% TFA to give 1 (38 mg), 3 (8 mg), 4 (27 mg),
5 (14 mg), 12 (16 mg), 13 (32 mg) and 14 (20 mg).

(IR*,2R*, 3E, 7R*, 11R*, 128*)-16-O-(3-Hydroxy-3-
methylglutaryl)-dolabella-3,8(17)-dien-2,7,16,18-tetrol (1).
Amorphous powder; [a]y® + 100.9° (MeOH; ¢ 2.13);
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HR-FAB-MS (—ve) m/z 481.2826 [M — H]"
(C;6H41 05 req. 4812802), 161.0436 (CqHoOs req.
161.0440) corresponding to HMG; !3C and '"H NMR
(CsDsN): Tables t and 2.

(IR*,2R*,3E, 7TR*, 11R*, 128*)-2-O-Acetyl-16-O-(3-
hydroxy-3-methylglutaryl)-dolabella-3,8(17)-dien-
2,7,16,18-tetrol (2). Amorphous powder; [2]5° + 66.4
(MeOH; ¢2.86); HR-FAB-MS ( — ve) m/z: 523.2923
[M — H] ™ (C,5H4304 req. 523.2907); 13C and '"H NMR
(CDCl;): Tables 1 and 2.

(IR*,2R*, 3E, 7R*, 9R*, 11R*, 128*)-16-O-(3- hydroxy-3-
methylglutaryl)-Dolabella-3,8(17)-dien-2,7,9,16,18-pentol
(3). Amorphous powder; [«])® — 13.04° (MeOH; ¢ 0.46);
HR-FAB-MS (—ve) m/z 4972747 [M —H]"
(C26Ha4105 req. 497.2751); 3C and 'HNMR (CsDsN):
Tables 1 and 2.

(IR*,2R*, 3E, 7R*, 9R*, 11R*, 128%)-2-O-Acetyl-16-
O-(3-hydroxy-3-methylglutaryl)-dolabella-3,8(17)-dien-
2,7,9,16,18-pentol (4). Amorphous powder; [a]3? + 3.9°
(MeOH; ¢1.26); HR-FAB-MS ( — ve) m/z: 539.2862
[M—-H] (C;3H430,0 req. 539.2856); '*C and
"HNMR (C;DsN): Tables 1 and 2.

(IR*,2R*,3E, 7R*,9R*, 11R*, 125%)-16-O-(3-hydroxy-
3-methylglutaryl)-18-O- Acetyldolabella-3,8(17)-dien-
2,79,16,18-pentol (5). Amorphous powder; [«]4° — 10.0°
(MeOH; c0.4);, HR-FAB-MS (—ve) m/z: 539.2855
[M —H]™ (C,3H430,, req. 539.2856); '3C and
'"HNMR (CsDsN): Tables 1 and 2.

(IR*,2R*,3E, 11R*,128%)-2-O-Acetyl-16-O-(3-hy-
droxy-3-methylglutaryl)-2,16,18-trihydroxydolabella-
3,8(17)-dien-7-one (6). Amorphous powder; [«]3° + 38.4°
(MeOH; ¢3.46); HR-FAB-MS ( —ve) m/z: 521.2757
[M — H] (C,3H4,0, req. 521.2751); 13C and 'H NMR
(CsDsN): Tables 1 and 3.

(1R*,2R*,3E, 11R*, 128*)-2,18-O-Diacet yl-16-O-(3-hy-
droxy-3-methylglutaryl)-2,16,18-trihydroxydolabella-
3,8(17)-dien-7-one(7). Amorphous powder: [«]}° + 36.6°
(MeOH; ¢2.7); HR-FAB-MS (—ve) m/z: 563.2814
(M —H]™ (C30H430;0 req. 563.2857); '*C and
'"HNMR (C;D;N): Tables 1 and 3.

(1R*,2R*, 3E, 7E, 1 IR*, 128%)-16-O-(3-hydroxy-3-
methylglutaryl)-8,9-Epoxydolabella-3,7-dien-2,16,18-triol
{8). Amorphous powder; [a]}® - 7.5° (MeOH; c¢1.07);
HR-FAB-MS (—ve) m/z 4652864 [M —H]"
(C26H4,0; req. 465.2852), 3C and 'HNMR (CDCl;):
Tables 1 and 3.

(1R*,2R*,3E, 7E, 1 IR*, 12§%)-2-O-Acet yl-16-O-(3-hy-
droxy-3-methylglutaryl)-Dolabella-3,7-dien-2,16,18-triol
(9). Amorphous powder; [«]}° + 4.7° (MeOH; ¢ 0.86);
HR-FAB-MS (—ve) m/z 5072931 [M —H]
(C2gH4305 req. 507.2958), 3C and 'HNMR (CDCl,):
Tables 1 and 3.

(1R*,2R*, 3E, 7E, 11R*, 128%)-16-O-(3-hydroxy-3-
methylglutaryl)-18-O- Acetyldolabella-3,7-dien-2,16,18-
triol (10). Amorphous powder; [a]3® — 1.7° (MeOH:;
c0.3); HR-FAB-MS (— ve) m/z: 507.2979 [M — H]~
(C25H4304 req. 507.2958);, 13C and 'HNMR (CDCl,):
Tables 1 and 3.

(IR*,2R*, 3E, 7E,11R*, 128*)-2,18-O-Diacet yl-16-O-
(3-hydroxy-3-methylglutaryl)-dolabella-3,7-dien-2,16,18-
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triol (11). Amorphous powder; [¢]3° + 18.6° (MeOH;
c0.7); HR-FAB-MS ( — ve) m/z: 549.3079 [M — H]~
(C30H4s05 req. 549.3063); '3C and 'HNMR (CDCl,):
Tables 1 and 3.

(IR*,2R* 3E,7R*,88* 9R*, 11R*, 128*)-16-O-(3-hy-
droxy-3-methylglutaryl)-8,9-Epoxydolabell-3-en-
2,7,16,18-tetrol (12). Amorphous powder; [«]5° — 30.0°
(MeOH; ¢0.3); HR-FAB-MS (—ve) m/z: 4972741
[M — H]™ (C6H4, 0y req. 497.2750); 13C and *H NMR
(CsDsN): Tables 1 and 4.

(IR*,2R*,3E, 7TR*,8S* 9R* 11R* 12S*)-2-O-Acetvl-
16-O-(3-hydroxy-3-methylglutaryl)-8,9-epox ydolabell-3-
en-2,7,16,18-tetrol  (13). Amorphous powder; [o])’

+ 104° (MeOH; ¢0.67); HR-FAB-MS (- ve) m/z:
539.2851 [M — H] ™ (C,3H.430,0 req. 539.2856); !3C and
"HNMR (C3sD;sN): Tables 1 and 4.

(IR*,2R*,3E, 7R*,88* 9R*, 11R*, 128*)-16-O-(3-hy-
droxy-3-methylglutaryl)-18-O-Acetyl-8,9-epoxydolabell-
3-en-2,7,16,18-tetrol (14). Amorphous powder; [a]}’

+43° (MeOH; ¢0.93); HR-FAB-MS (—ve) m:z
539.2855[M — H] ™ (C,3H.30, req. 539.2856); *3C and
THNMR (C;sD;sN): Tables 1 and 4.

Deacylation of 1-14. A mixt. of each compound in
1 ml MeOH and 2ml 2.5% aq. methanolic KOH was
allowed to stand at room temp. for 3 hr. The mixt. was
then neutralized with dilute HCl and extracted with
EtOAc (3 x 20) in the cases of 1 and 2, n-BuOH (3 x 20)
2-5 and 12-14 and CH,Cl; (3 x 20) 6-11. The organic
layers in the case of each sample were combined, dried
over anhydrous Na,SO, and the solvent was evapd to
yield the deacylated derivative which was further purified
on silica gel CC. Deacylation of 1 (6 mg) and 2 (23 mg)
afforded 1a (2.1 and 8 mg, respectively); powder; [a]5’

+ 7.51° (MeOH; ¢0.13); HR-FAB-MS (—ve) m‘z
337.2382 [M —H]™ (C,0H330, req. 337.2379)
'HNMR (CDCl; and C;D;N): Table 2. Deacylation of
3 (5 mg) and 4 (8 mg) gave 3a (1.8 mg and 5 mg, respect-
ively), crystals (from MeOH), mp 137-138% [«]Y’
—152° (MeOH; ¢0.33); HR-FAB-MS (— ve) m:z
3532332 [M —H]™ (CH330s req. 353.2328),
'HNMR (CsDsN): Table 2. Deacylation of 5 (8 mg)
afforded 5a (5 mg), amorphous powder; [x]}° — 24.2°
(MeOH; ¢0.33), HR-FAB-MS (— ve) m/z: 395.2435
[M—H]" (C;,H;50¢ req. 395.2434); 'HNMR
(CsDsN): Table 2. Deacylation of 6 (30 mg) yielded 6a
(6 mg), crystals (from MeOH), mp 123-124° [«]&°
+22.5° (MeOH; c0.4); HR-FAB-MS (—ve) m/z:
3352226 [M — H] ™ (C,oH;,0, req. 335.2222); 13C and
'HNMR (CsDsN): Tables 1 and 3. Deacylation of
7 (30 mg) gave 7a (2.4 mg); amorphous powder; [a]p’
+ 18.7° (MeOH; ¢0.16); HR-FAB-MS (—ve) m/ z:
377.2377 [M —H]™ (C;,H3305 req. 377.2328);
'H NMR (CsDsN): Table 3. Deacylation of 8 (8 mg) and
9 (60 mg) afforded 8a (3 and 39 mg, respectively); crystals
(from MeOH); mp 158-159° [a]y® — 16.4° (MecOH;
¢0.73); HR-FAB-MS ( — ve) m/z: 321.2395 [M — H]~
(C30H3305 req. 321.2430); '3C and '"HNMR (CDCl,):
Tables 1 and 3. Deacylation of 10 (8 mg) and 11 (22 mg)
gave 10a (3mg and 11 mg, respectively); amorphous
powder; [«]3®> —21.5° (MeOH; c¢0.19); HR-FAB-MS
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(—ve) m/z 3632521 [M —H]™ (C,,H350, req.
363.2535); '3C and 'HNMR (CDCl,): Tables 1 and 3.
Deacylation of 12 (3 mg) and 13 (20 mg) afforded 12a
(1.8 mg and 12 mg, respectively); crystals (from MeOH),
mp 192-193°% [«]4® + 16.3° (MeOH; c0.8); HR-FAB-
MS (—ve) m/z: 353.2331 {M — H}™ (C,,H;3505 req.
353.2323); 13C and 'HNMR (C;DsN): Tables 1 and 4.
Deacylation of 14 (10 mg) gave 14a (4 mg); amorphous
powder; [a]}® — 12.5° (MeOH; ¢0.24); HR-FAB-MS
(—ve) m/zz 3952435 [M —H]™ (C,;H;50¢ req.
395.2434), "H NMR (C;DsN): Table 4.

Deacylation of Sa, 7, 10a, 11 and 14a under reflux
conditions. Two millilitres 2.5% aq. methanolic KOH
was added to a soln of 5a (2 mg) in 1 ml MeOH and the
mixt. refluxed for 5§ hr. Normal work-up gave 3a (1.3 mg),
7 (8 mg), 10a (2 mg), 11 (28 mg) and 14a (3 mg) and were
deacylated using the same procedure as 5a to obtain 6a
(1.8 mg), 8a (1.2 mg), 8a (10 mg) and 12a (2.1 mg), respect-
tvely.
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