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Rameswaralide, A Novel Diterpencid from the Soft Coral Sinularia dissecta’
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Abstract: Rameswaralide (4), a novel diterpene having a 5-7-6 tricyclic skeleton has been isolated
along with known terpenes, africanene, 4,5-seco-african-4,5-dione, 3-elemene and isomandapamate
(3) from the soft coral Sinularia dissecta from the Mandapam coast, South India. The structure and
stereochemistry of rameswaralide (4) were determined using spectroscopic methods and confirmed by
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Soft corals are a rich source of terpenoids with diverse structures and various biological activities.'?

Prior studies have shown that members of the genus Sinularia produce unusual sesquiterpenes, cembrane
diterpenes and sterols.” We have previously reported two new diterpenes, furanocembrane diester (1) and
mandapamate (2) from a 1991 collection of the soft coral Sinularia dissecta.*> We now report the structural
elucidation of rameswaralide (4), a diterpene with an unusual carbon skeleton, along with some known
compounds, A°'*-africanene.’ 4,5-seco-african-4,5-dione,” p-elemene,® and isomandapamate’® (3) from a 1996

collection.

/ _ -
T\ ~1oH coome o coome
M HO- '( )\ /=< e\ Y

n = o
= UJLVEC v
HO=— on \ H7 4 Mo w7 # [o
= MeOOC [} MeOOC [}
1} | n n
O COOMe
1 2 3

* TICT Contribution No. 4098.

0040-4039/98/% - see front matter © 1998 Elsevier Science Ltd. All rights reserved.
PII: S0040-4039(98)01879-6



8218

"“IOWH Aq PAUTULINEP 1M SUONB[ILIOD )¢, H, «

€H ‘IH

q6H ‘e6H ‘LH

Q91H ‘¥1H ‘€IH ‘TH ‘IH
LTH
¥1H “€1H ‘TH ‘IH

LTH ®91H ‘¢ 1H ‘SH ®BZH
LIH ‘®91H ‘VIH ‘vH ‘IH

0IH ‘LH

11H ®6H

61H ‘01H ®6H
61H ‘01H “96H ‘LH

61H ‘1 1H 86H ‘SH

¥1H ‘TIH ‘LtH ‘tH

¥1H “tH “eTH

¥H ‘9QZH ®ZH

LTH “®9[H ‘TH

LTH ®91H ‘IH PH ‘1H
L1H ©91H “€1H ‘TH

ASHON

1‘piq
HE's

HE's

HE'S
sIq
sIq

s Iq

w

L9
SSTP
LSSL PP

6°P

9919

S °S°S ‘PP
w

$'E Yl W
I A YY
seerp

(zH) r Yo

8¢S
8L°¢

LS'I

eL'l
00°S
68t

98T
£9°9

(449 %
ore
6L°T
16°1

SL't

61y
10°¢
Sty
Loe
891
8¢°C
Ho

9°Cs
691
99T
00L1
06l

Lyl
TSkl
(44
8'6¢1
¢ 1el
(A4 4
6L

Sor
L'8L
069
011e
iy
L6y
1°69

L6t
f'6t

%Q

q6H ®6H ‘LH

q91H ‘vIH ‘€1H ‘TH ‘TH
LIH
vIH ‘€1H ‘TH ‘TH

LTH ®91H “€IH ‘SH ‘TH
L1H ‘®91H ‘¥1H ‘1H

0IH ‘LH

[ [H “96H ‘®6H

61H ‘01H ®6H

6IH ‘01H ‘96H ‘LH
61H ‘11H ®6H ‘SH
#1H ‘I1H ‘LH

L1H ‘e91H ‘¢1H ‘IH

L1H ‘®91H ‘v1H ‘TH
L1H ‘®91H ‘€IH ‘TH

ASHON

810

60 ‘80 °LD
91D *SID ‘1D
LIDSIDID
LIDSIOID

€12 71092 €D ‘10
0ZD SO ‘1D

0T ‘E1D 'TID ‘6D ‘8D °LD
07D ‘80 °LO

11201080 ‘LD 90

610

612 °T1D 11082 90
810 Y1090 ¥D €D ‘1D
SID‘PIO PO ‘€D ‘1D
SIDFPID VYO €D 1D
LID9IDSID VIO TD

ODHH

s1q
HE'S
HE'S
HE'S

S J1q
S 1q

w
S 19

u

L9
SSLp
LS’S1 PP

6P
9°p
$'9°¢'81 ‘PP

016’81 ‘PP
w

ZH) r “ynw

S1el
ILe
ol
99°1
S6'v
98’y
68'C
120"/
1Ty
c0'S
8CT
¥8'1
e
sey
Sv'e
6£'T
86T

iy

TS
8691
99T
80LT
'8t

g'¢ll
oevl
Loy
Tstl
8lel
81y
£'6L

(4%
£'8L
£'89
¢01¢
09
$'S6
8ELl

[A23
L1y

O@

HO-¢

|44
0c
61
81
L1

91
Sl
14!
£l
4!
i
01

[Sa TR HRV T =T w i = = e )

-

#D

(S) opifeIeMSOWRIOIPAYID

(¥) api[eIemsauTes

«'(§) Spi[erEMSIWRIOIPAYIP pue (§) Spijeremsdwel Joj €1ep YN (1D “ZHW 001) D¢ Pue (100D “ZHN 00€) H, I 2198l



)("7“ O COoOMe A~ O COOMe
5 N OH A .OH
; 11 14 ; B C
O e O ——
Y T N
i 1 i A
4 5

The 1:1 dichloromethane-methanol extract of the soft coral Sinularia dissecta was chromatographed
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afford A*"-africanene (0.05 % dry wt.), 4,5-seco-african-4,5-dione (0.0005 % dry wt), p-elemene (0.0005 %

g ~
QO

dry wt.), isomandapamate (3, 0.0025 % dry wt.) and a novel cembr iterpene, rameswaralide (4, 0.003 %
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compounds were identified from literature data.>® The structure of the novel compound, rameswaralide (4)

was determined by extensive 1D and 2D NMR experiments and confirmed by selective reduction of the
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the presence of a hydroxyl and three different carbonyl groups was inferred. The UV spectrum showed
absorptions at 250 nm (sh, e11, 700), 229 (sh, 15,500), 222 (15,700), 205 (14,700), which underwent
reversible bathochromic shifts on addition of base, indicating the presence of an enolisable p-keto ester as
well as an o,3-unsaturated carboxylic ester in the molecule. The *C NMR spectrum (Tabie 1) contained 21
signals that include a ketone signal at  210.5, methyl ester signals at 170.8 and 51.2, y-lactone carbonyl
signals at 169.8 and 79.3 and six olefinic carbon signals at 173.8, 143.0, 135.2, 131.8, 115.6 and 95.5. The
carbonyl and olefinic carbons account for six degrees of unsaturation; hence the compound is tetracyclic. The
'H NMR spectrum contained signals corresponding to an isopropylidene group at 8 1.66 (s, 3 H), 4.86 (brs,

1 H), 4.95 (br s, 1 H), a conjugated trisubstituted olefinic proton at 6.54 (br s, 1 H), a methine proton bearing
oxygen at 5.05 (t, 1 H, /=7 Hz), four iow field methine protons at 4.35 (d, 1 H, /=6 Hz), 4.21 (m, 1 H),
3.32(d, | H, /=9 Hz), 2.89 (m, 1H), a quaternary methyl at 1.42 (s, 3 H) and an exchangeable proton at
12.15 ppm. The COSY spectrum revealed some similarities with mandapamate (2), which was obtained
from the same specimen.” The spectral data for ring A and ring C were assigned from COSY and HMBC data
and the presence of allylic coupling between H-11 and H-13 established the connection between rings A and
C. The chemical shifts of H-7 and H-5 and their HMBC correlations to the ketone signal at & 210.5

compieted the 7-membered ring B. An HMBC correiation between H-10 and C-20 established the presence

of the y-lactone and a correlation between Me-17 and C-1 indicated that the isopropyl group was located at
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C-3 and C-4. The structure of rameswaralide (4) was further confirmed by selective reduction of enolic group

)
with NaBH, to form exclusively single isomer, dihydrorameswaralide (5).

and NOESY correlations. The coupling constants Js 4= 6 Hz and J; ;; = 9 Hz and a NOESY correlation
between H-5, H-7 and H-11 suggested that rings A and C are cis fused to ring B. The NOESY correlations

= 7 Hz, showed that Me-19, H-10, H-7 and

1-/, W0gelner will Jip,11 = / £1Z, SDOwWeC t Me-13, I

The carbon skeleton of rameswaralide (4) is related to that of isomandapamate (3) by opening of the

furan ring with a concommitant migration of the C-14 bond from C-6 to C-5."'
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