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A NOVEL NORDITERPENOID FROM THE OKINAWAN 
SOFT CORAL SlNULARlA SP. 

NOB~RU SHOJI, AKEM UMEYAMA,* and SHIGENOBU ARIHARA 

Faculty of Pharmaceutical Sciences, T o k d i m a  Brmi U n i w i t y ,  Tokwbirna 770, Japan 

ASSTRACT.-A novel norditerpenoid, sinuleptolide ~(lS,5S,aS,lOR,l1S)-ll-hydroxy-l- 
isopropenyl-8-methyl-3,6dioxo-5,8-epxycyclotetradec- 12-ene- 10,12-~arbolactone] [I], was 
isolated from the Okinawan soft coral Sinukzria sp. T h e  s t m c ~ ( :  of 1 was established mainly on 
the basis of n m r  spectroscopic data. 

Soft corals have been recognized as a 
rich source of diterpenoids with the 
cembrane skeleton (l), but only two papers 
have been published on norcembranolides, 
lacking the methyl group at C-4 (2,3). In 
1978Bowdenetaf. (2)reported thestruc- 
ture of norcembrenolide 127 for the first 
time. Furthermore, in 1985 Satoetaf. (3) 
reported the stmctures of four related 
compounds of 2. In continuation of our 
survey of marine organisms for pharma- 
cologically active substances, we have 
isolated a novel norditerpenoid from 
Sinufaria sp. collected from Okinawa Is- 
land. We now report the isolation and 
structure elucidation of this new com- 
pound, designated sinuleptolide 117. 

The MeOH-CH,Cl, (1:l) extract of 
the soft coral was partitioned between 
EtOAc and H,O. The EtOAc-soluble 
portion was repeatedly subjected to Si gel 
medium-pressure cc, followed by 
Sephadex LH-20 cc and reversed-phase 
hplc, to yield sinuleptolide 117 together 
with norcembrenolide 127. 

The molecular formula C19H2406 of 
1 determined by hreims was the same as 
that of 2. The 'H- and 13C-nmr spectral 
data of 1 were very similar to those of 2 

R 

(Table l ) ,  suggesting that 1 might be a 
stereoisomer of 2. This assum tion was 
confirmed as follows. The 'H- H COSY 
and 13C-'H COSY experiments estab- 
lished the subunits a to c IC-24-13 (a), 
C-4-C-5 (b), and C-34-11  (c)] (Figure 
1, bold lines). These subunits could be 
connected on the basis of the HMBC 
correlations (Figure 1 , arrows), leading to 
a planar structure 1 for sinuleptolide. 

The relative stereochemistry of 
sinuleptolide 117 was established by dif- 
ference nOe experiments (Figure 2). The 
E configuration of the double bond was 
assigned on the basis of an nOe between 
H-13 and H-11. The nOe's between H- 
17/H-13 and H-17/H-l4P established 
the C-1 S configuration. An nOe was 
detected between H-ll/H-5, confirming 
the C-5 S and C-11 S configuration. Fur- 
thermore, nOe's were observed between 
H-18/H-7a and H-18/H-9a7 indicating 
the C-8 S configuration. The remaining 
chiral center C-10 must have the R con- 
figuration judging from nOe's be- 
tween H-ll/H-5 and H-ll/H-9P, and 
examination of Dreiding models. Thus, 
1 was the C-5 epimer of 2, assigned as 
(1 S, 5S,8S, 1 OR, 1 1 S)- 1 1 -hydroxy- 1 - 

P 

FIGURE 1. The 'H-'H COSY (bold lines) and 
HMBC (arrows) correlations for 
sinuleptolide El]. 
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PIGURE 2. The nOe correlations for 1. 

isopropenyl-8-methyl-3,6-dioxo-5,8- 
epoxyc y c lo t e t radec - 1 2 -e ne - 1 0,12 - 
carbolactone. The pharmacological study 
of 1 and 2 is in progress. 

rotation), JEoL Jm-HX-100 mass vectrometer 
firms)* JEoL JNMGXmn NMR svrom- 
eter ('H and 13C nmr). 

CORALTAXONOMY.-The soft codSinnkzrja 
sp. (2.2 kg, wet wt) was collected at a depth of 2- 
3 m in Okinawa Island in June 1990 and immedi- EXPERIMENTAL 

Position 

1 . . . . . . . . .  
2 . . . . . . . . .  

3 . . . . . . . . .  
4 . . . . . . . . .  

5 . . . . . . . . .  
6 . . . . . . . . .  
7 . . . . . . . . .  

8 . . . . . . . . .  
9 . . . . . . . . .  

10.  . . . . . . .  
1 1 . .  . . . . . .  
12. . . . . . . .  
13 . . . . . . . .  
14. . . . . . . .  

15.  . . . . . . .  
16 . . . . . . . .  

17 . . . . . . . .  
18 . . . . . . . .  
19 . . . . . . . .  

TABLE 1. 'H- and "C-nmr Data for Compounds 1 and 2.' 

Compound 

'H 

3.00 (rn) 
2.45 (d, 13.9) 
2.89-2.94 (m) 

2.60 (dd, 13.2, 11.7) 
2.89-2.95 (m) 
4.70 (d, 11.0) 

2.44 (d, 18.3) 
2.61 (d, 18.3) 

2.17 (d, 15.4) 
2.31 (dd, 15.4,g.l) 
5.00 (d, 8.1) 
4.95 (s) 

6.67 (dd, 11.0,4.4) 
2.22 (ddd, 14.7,4.4,4.4) 
4.15 (ddd, 14.7, 11.0,4.4) 

4.79 (s) 
4.82 (d, 1.5) 
1.61 (3H, s) 
1.71 (3H, s) 

1 

"c 
40.2 (t) 
46.2 (t) 

207.0 (s) 
44.8 (t) 

77.5 (d) 
214.2 (s) 

5 1.6 (t) 

80.0 (s) 
41.8 (t) 

84.9 (d) 
76.2 (d) 

133.6 (s) 
142.9 (d) 
29.7 (t) 

148.0 (s) 
110.6 (t) 

21.9 (9) 
29.7 (9) 

170.0 (s) 

2 

'H 

3.07 (m) 
2.50 (dd, 18.3, 13.9) 
2.82 (m) 

2.73 (dd, 16.1,9.5) 
2.87 (dd, 16.1,2.9) 
4.58 (dd, 9.5,2.9) 

2.52 (2H, d, 15.4) 

2.22 (d, 15.4) 
2.47 (dd, 15.4, 8.1) 
4.98 (d, 8.1) 
4.99 (SI 

6.65 (dd, 11.0, 3.7) 
2.25 (ddd, 15.4, 3.7, 3.7) 
4.21 (ddd, 15.4, 11.0,6.6) 

4.81 (s) 
4.82 (s) 
1.69 (3H, s) 
1.45 (3H, s) 

l3c 

39.6 (d) 
45.8 (t) 

205.8 (s) 
44.0 (t) 

75.8 (d) 
215.2 (s) 

51.7 (t) 

79.5 (s) 
43.0 (t) 

84.4 (d) 
75.8 (d) 

134.3 (s) 
142.9 (d) 
28.1 (t) 

147.8 (s) 
110.5 (t) 

2 1.9 (9) 
26.1 (9) 

169.6 (s) 

*Chemical shifts (pprn) obtained in C,D,N (multiplicity,] in Hz). 
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colony below the polyp region is not present, and 
so it is unlikely that the specimen will ever be 
furcher identified with any certainty. The general 
morphology of the fragment is like that ofSi& 
rafrrkr(Dana)sensuWhitelegge,asillustrated by 
Verseveldt (4) (plate 7 and Figure 1). There is also 
similarity between the skeletal elements (the scler- 
ites) in the surface of the lobes and those of 
Whitelegge's specimen. The interior sclerites, 
however, are distinctly different in both general 
shape and tuberculation. The sclerites from the 
surface of the lobes are as0 similar to those of 
Sinnkaria fnngoidcs Thompson & Henderson, a 
species with completely different morphology, 
and Sinrkaria rnanaamir Verseveldt, a species 
with ill-defined morphology, having been de- 
scribed from a juvenile specimen. It is unlikely 
that thespecimenis conspecificwithS. rnammxrir, 
known only from Sri Lanka, as the interior scler- 
ites are quite different. Comparison between b a d  
sclerites is not possible because the voucher speci- 
men, which may represent a new species, is in- 
complete. 

EXTRACTION AND ISOLA~ON P R ~ D ~ . -  
The frozen sample (2.2 kg) was lyophilized and 
exhaustively extracted with MeOH-CH,Cl, (1: l )  
(2 litersX4) at mom temperature for 1 day. The 
extract was concentrated, and the resulting resi- 
due was extracted with EtOAc ( 5 0 0  mlX3). The 
EtOAc-soluble portion( 19 g) was repeatedly sub- 
jected to Si gel h h  cc (using increasing concen- 
trations of MeOH in CHCI, as eluent), followed 
by Sephade~ LH-20 cc {CHC13-MeOH (1: l)] and 

reversed-phase hplc (50% MeOH) to give 1 (120 
mg, 0.06% wet wt) and 2 (600 mg, 0.027%). 

Sinn4ndide11].4lorlessprisms: mp 206- 
208' (from MeOH); {U]*'D +57.5' ( ~ 0 . 2 7 ,  
MeOH); v max (film) 3450-3550, 1755,1732, 
1707,1678 cm-'; 'H nrnr (C,D,N) see Table 1; 
C nrnr (C,D,N) see Table 1; hreims m/z M' 

348.1549 (calcd for C1$-12,06, 348.1570); eims 
[MI' 348 @3), 330 (36), 165 (45), 109 (45h 97 
(1W. 
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