
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 22 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Asian Natural Products Research
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713454007

Alcyonacean Metabolites VII - Chemical Constituents of Lobophytum
denticulatum and Lobophytum strictum of the Indian Ocean
Mulabagal Vanisreea; Gottumukkala V. Subbaraju; Ch. Bheemasankara Raob

a Department of Chemistry, Sri Venkateswara University, Tirupati, India b School of Chemistry,
Andhra University, Visakhapatnam, India

To cite this Article Vanisree, Mulabagal , Subbaraju, Gottumukkala V. and Rao, Ch. Bheemasankara(2000) 'Alcyonacean
Metabolites VII - Chemical Constituents of Lobophytum denticulatum and Lobophytum strictum of the Indian Ocean',
Journal of Asian Natural Products Research, 2: 2, 87 — 95
To link to this Article: DOI: 10.1080/10286020008039897
URL: http://dx.doi.org/10.1080/10286020008039897

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713454007
http://dx.doi.org/10.1080/10286020008039897
http://www.informaworld.com/terms-and-conditions-of-access.pdf


I 21300 OPA 1Overscss Puhlirhcrs Asznciation) N V 
Published bq license under 

tile I lai-wood Ac.tdcinic Publishers imprint. 
part oI The Gordun and Breach Pubhhing  Group 

Prinlcd 111 Mslnvbia 

ALCYONACEAN METABOLITES VII - 
CHEMICAL CONSTITUENTS OF 

LOBOPHYTUM DENTICULATUM AND 
LOBOPHYTUM STRICTUM OF 

THE INDIAN OCEAN 

MULABAGAL VANISREE", GOTTUMUKKALA V. SUBBARAJU '.* 
and CH. BHEEMASANKARA RAOb 

A rare cclllb~dnoid ditcrpenc, (7E.1 1E.I WS.3R.4R.  14S)-l4-acetoxy-3,4-epoxycembra-7,1 I .  IS-  
triene-17.2-olide ( I ) ,  was isolated from Lohoph?/iim t lmicula tu~?i  and a nen  polyhydroxysterol. 
7(1-h).droxyandarnansterol (9) has been identified as peracetyl derivative from I.ohop/r,~r~mi 
srricrnrtt. Several known polyhydrovysteroli havc :ilso heen isolatcd from these organisms. 
1 exhibited lnodcrdtc antibacterial activity. 

Kt~?wort/.,.- Lubop~ij~liinl ck~ntic~irlurimi; Lohop/ijtwii .rlrictiinf; Cembranoid; 
Polyhydroxyaterols; 7n-Hydroxyandamansterol 

IN1 RO D UCTl O N  

Alcyonaccans (Soft corals, Phylum: Coelenterata) of the genus LOhUJ?hJ.tt//R 
are rich store house of terpeiioids and polyhydroxysteroids [ 11. About 
twenty species of the genus h a w  becn clieinically examined so far [2]. The 
terpenoid and steroid content of Alcyonaceans, particularly, Lohoph~.tunz 
species. vary considerably based on the geographical location and scason of 
collection [3 ~ 71. Earlier cheinical investigations on Lobophytirrn stuic./um 

* Corrcqmnding author. Tcl.: 91 -8574-29757. Fax 91-8574-27499. 
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revealed the presence of simple amines [4], terpenoids [6.7] and poly- 
liydrovysterols [3 ,S] .  Denticulatolide and its 7-epimer were obtained from 
Lohop/iytuni "c'nticdrrfim [8,9]. In continuation of our studies on Alcyona- 
ce;ins [h.  10- 141. we have examined Lohophj>tuni deizticulatuin collected from 
the Mandapam coast and  I~ohoplij~tzin7 .strictzow or thc Car Nicobai- Islands 
of the Indian Ocean and the results are reported in thc prcsciit papcr. 

RESULTS AND DISCUSSION 

Fhe re\idue from the ethyl acctate soluble portion of the ineth~inolic extract < 
ot the Toft coral, LOb(Jphl rum cknriculutuiii, on exten\ive chromatography 
o\er  silic,i gel g'ike compound A (l) ,  (24S)-ergost-S-en-3 j.25-diol (2) [ 1 S]. 
(24S)-ergostme-i j,5r~,6/-1.2S-tetraol 25-monoacetate (3) [ 101. bat41 'ilcohol 
(4)  [16] in addition to a rnivturc of polyhqdiov~<te i -o l~  

3 R = Ac 
7 R = H  R 

6 R = C H S  
6 R = I I  

8 R = H ; R ' = A c  
9 R = O H ; R ' = H  
10 R = OAc: R' =Ac 
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CONSTITUENTS OF LOBOPH YTUM DEhrTICULATUM 89 

Compound A (1) was obtained as pale yellow needles from methanol, 
m.p. 145-146"C, [N]D -254 (C 0.35, CHC13) and analysed for C22H3005 
(m/ z  314, M+-AcOH). Its IR spectrum contained bands at 1769 and 
1661 cm-', suggestive of an a, P-unsaturated-?-lactone moiety. Its 'H NMR 
spectrum showed signals corresponding to two olefinic methyls (6 1.65 and 
1.68, 3H each, s), a geminally oxygenated methyl (6 1.30, 3H, s) and an 
a, P-unsaturated--+lactone unit (6 4.12, IH, dd, J =  8.8,2.6 Hz; 3.42, lH, m; 
6.50, lH, d, J =  1.9Hz; and 5.80, lH,  d, J =  1.9Hz) characteristic of 
ccmbranoid type diterpcne [17]. I3C NMR data of compound A indicated 
the presence of four olefinic carbons (6 123.6, 136.2, 129.1, 130.4), an 
epoxide (6 65.5 and 59.9), an a,  0-unsaturated-y-lactone unit (6 80.6, 133.5, 
125.4 and 169.6) and an acetate functionality (6 170.6, 20.9). A careful lit- 
erature survey on cembranoid diterpenes revealed that the physical and 
spectral data of compound A are in good agreement with those recorded 
for (7E, 1 1 E, 1 R,2S,3R,4R, 14s)- 14-acetoxy-3,4-epoxycembra-7,11,15-triene- 
17,2-olide (l), isolated earlier from Lobophytum cristigalli [ 171 and Sinularia 
cocferta [18]. 

1 was reported to be cytotoxic and a potent inhibitor of Farnasyl Protein 
Transferase (FPT) [19]. During our bioactivity studies on 1, we have found 
that 1 exhibited moderate antibacterial activity [20] against Gram positive 
(Bacillus pumilis, Bacillus subtilis and Staphylococcus epidermis) and Gram 
negative (Escherichia coli and Pseudomonas aerogenosu) bacteria at a concen- 
tration of 1 mg/ml. MIC of 1 against Staphylococcus epidermis was found to 
be 50 pg/ml. 

The polyhydroxysterol fraction was found to be homogeneous over silica 
gel thin layers. However, its ' H  NMR spectrum showed more secondary 
methyl signals than expected for a cholestane or ergostane type steroid. 
Duplicated carbon resonances found in I3C NMR spectrum also suggested 
that it could be a mixture of polyhydroxysterols. A careful scrutiny of ' H  
and "CNMR data revealcd that this fraction contained two poly- 
hydroxysterols having common (1/3,3,L3,Sa,6/3-tetrahydroxysteroid) nucleus 
and differed only in their side chains. Further analysis of the NMR data 
showed that the fraction is a mixture (2 : 1) of ergostane- I~j,3P,5~,6a-tetraol 
(5) and cholestane- 1/3,3,j3,5a,6,L?-tetraoI (6).  Such an inseparable mixture of 5 
and 6 was also isolated by Kobayashi et al. [21] from Sarcophyton gluucum. 
Raju et ul. [12] reported that such a mixture obtained from Lobophytum 
hirsutum could not be separated even after acetylation. Since the NMR spec- 
tral data for such a mixture have not been interpreted completely so far, we 
have interpreted the NMR data and details are noted in the experimental 
section. 
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90 M. VANISREE et al. 

The residue from the ethyl acetate solubles of the methanolic extracts of 
Lobophytum strictum on repeated chromatography over silica gel gave 
(24S)-ergostane-3P,Sa,6P,25-tetraol 25-monoacetate (3) [lo], (24s)-ergo- 
stane-3P,5a,6/3,25-tetraol (7) [ 101 and a polyhydroxysterol fraction. 

The polyhydroxysterol fraction was found to contain two poly- 
hydroxysterols and its 'H  NMR revealed that these sterols contained no 
acetoxyl groups. Therefore, the sterol fraction was acetylated with Py/Ac20 

TABLE I 
tate (10) (500MHz for 'H and 125 MHz for 13C in CDC13) 

NMR data of gorgost-5-en-3,C?,7a,9cu,l la,21-pentaol 3,7,11,21-tetraace- 

Posiiion 6H* k* HMBC 

1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 
27 
28 
29 

30 

QAc 
OAc 
2 x OAc 

1.60-1.66 (2H, m) 
4.67 (IH, m) 
2.42-2.46 (lH, m) and 

2.31-2.34(1H, m) 

5.67 (IH, dd, J=5.3,2.0Hz) 
5.11 (lH, brs, W i =  11 Hz) 

1.97 (IH, m) 

5.34(1H,dd,J= 11.4,4.8Hz) 
1.70- 1.85 (2H, m) 

0.80 (3H, s) 
1.15 (3H, s) 
1.16-1.21 ( lH,m)  
4.08(1H,dd,J= 11.2,3.0Hz) 
4.17 ( lH,  dd, J =  11.2,2.9 Hz) 
0.37 ( lH,  td, J=9.4,5.8Hz) 

0.29(1H, dq,J=8.7,6.8Hz) 

0.94 (3H, d, J =  7.0Hz) 
0.86 (3H, d, J =  6.6 Hz) 
0.94 (3H, d, J =  7.0 Hz) 

0.01 (IH, t, J=6.3Hz) 
0.53 (IH, dd, J =  9.1,4.6 Hz and 

0.90 (3H, s) 

2.06 (3H, s) 
2.1 1 (3H. s) 
2.03 (6H, s )  

30.4 
27.8 
72.2 
38.6 

144.7 
119.8 
68.2 

44.5 
75.5 
44.0 
72.2 
42.5 
40.6 
38.1 
23.5 
27.5 
51.5 
12.3 
21 .o 
38.9 
67.9 

26.8 
25.7 
50.6 
32.1 
22. I 
21.3 
15.3 
20.8 

14.1 

169.9,21.8 
169.6, 21.4 

171.1, 170.4, 
21.0, 21.3 

C-4, c-7,  c- 10 
C-5, C-6, C-9 
C-14, C-7-OAc 

C-13, C-11-OAc 

C-12, '2-17 
c - I ,  c-5, c-9, c-10 

C-17, '2-20, C-22, 
C-2 1 -0Ac 
C-24 

C-23, C-25, C-30 

C-24, C-25 
C-24, C-25 
C-23, C-25 
C-20, C-22, C-24, 
C-30 
C-22, C-23, C-24 
C-29 
c-11 
c - 7  
c-3, c-21 

*Assignments are supported by 'H-IH COSY and HMQC data 
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CONSTITUENTS OF LOBOPH YTLTiLf DElVTIC'UL.4 T1;M 91 

and chromatographic isolation of the acetyl derivatives gave andamansterol 
triacetate (8) [22] and compound B. 

Compound B (10) was obtained a s  a semisolid and analysed for C38H5809 
(FABMS: ~ w i z  621, M+ ~ AcOH + Na). Its 'H NMR (Table I) spectrum 
showed signals corresponding to three tertiary methyls (6 0.80. 0.90 and 
I .  15, 3H each, s) and thrcc secondary methyls (6 0.94, 6H, d, J = 7.0 HL and 
0.86, 3H, d, J=6 .6Hz)  and signals at ii 0.53 (1II. dd; J=Y.1,4.6Hzj, 0.01 
( lH ,  t, J=6.3Hz),  0.37 ( lH,  td, J=9.4,5.8Hz) and 0.29 ( lH,  dq, 
J =  8.7,6.8 Hzj suggestive of a cyclopropane moiety. 

Thc 'H NMR also exhibitcd signals corresponding to three acetoxy- 
methines[fi4.67(lH,m),5.34(1H,dd..I=11.4,4.8Hz)and5.11 (lH,m)],  
an acetoxymethylene [S 4.08 (1H: dd, J =  11.2,3.0Hz) and 4.17 (IH,  dd, 
J =  11.2,2.9 Hz)] and an olefinic methine [S 5.67 (lH, dd, J =  5.3, 2.0 Hz)]. 
A careful comparison of the above spectral data with those of 8 revealed 
that compound B containcd an additional acctoxyl group. 

The 'k NMR spectral data (Table I) of compound B supported the pres- 
ence of four acetoxyl groups [O 171.1, 170.4, 169.9, 169.6, 21.0, 21.3, 21.4 
and 2 1.81 and two olefinic carbons [ b  144.7 and I 19.X]. 

Vicinal coupling of olefinic proton (H-6) with the acetoxymethine proton 
(H-7), observed in 'H-lH COSY spectrum of compound B, led to the place- 
ment of the additional acetoxyl at C-7. The position of the acctoxyl at C-7 
received further support from the HMBC data (Table I)  in which H-7 
showed connectivity to C-5, C-6; C-9, C-14 and C-7 OAc. The orientation 
of the acetoxyl group was deduced as 7 a  based on the multiplicity of H-7 
(6 5.1 1 ,  1H. brs, W i =  1 1  Hzj [23]. 

Thus compound B was deduced as gorgost-5-en-3,~,7a,9a:11 n,21-pentaol 
3,7,11.2l-tetracetate (10) and the original sterol as gorgost-S-en-3P,7a,9a. 
1 1 u.21 -pentaol (7a-hydroxyandamansterol, 9). 

EXPERIMENTAL SECTION 

General Experimental Procedures 

Melting points were determined on a Mcl-Tcnip apparatus and are uncor- 
rected. UV spectra were recorded on a Shimadzu UV 240 spectrometer, 
IR spectra on a Perkin-Elmer 781 spectrometer, 'H and I3C NMR and 2D 
NMR spectra were recorded on a GE-500 or 300 MHz NMR spectrometer, 
mass spectra on a VG micromass 70-70H spectrometer and optical rotations 
were measured on an Autopol 11 I automatic polarimeter. Separation and 
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purifications were performed by column chromatography over Acme silica 
gel (Finer than 700 mesh or  100-200 mesh). 

Collection of the Soft Coral 

Specimens of thc soft coral Lohoplij~tui?2 &ntic.ialcitui~i wcrc collcctcd Croni 
Mandapam (So 16". 79" 12'E) coast during March 1995 and Lohopl7,1.fum 
.s/ric~firm from Car  Nicobar Islands of the Indian Ocean during April I99 I .  
The specimens were authenticated a s  Lohoplij~turn cfentic~ulatri~~~ Tixier- 
Durivault, 1957 by Dr .  V. Jayasree, National institutc of Oceanography, 
Goa and Lohnphytum stricfuni Tixier-Durivault, 1957 by Dr .  Phil Aldcrsladc. 
Kational Territory Museum of Arts and Sciences, Darwin, Australia. Vou- 
cher specimens are on deposit at NIO, Goa: NTM, Darwin, Australia and 
a t  the Departments of Chemistry, Sri Venkatcswara LJniversity. Tirupati and 
Andhro University, Visakhapatnam, India. 

Extraction and lsolation 

Specimens of the soft corals were cut into thin slices and soaked in ethanol 
(95%) at  the site of collection. After a month. the ethanol solution was 
decanted and the material was reextracted six times more with tnethnnol: 
solvent was removed under reduced pressure and the combined residuc was 
repeatedly partitioned with ethyl acetate. Removal of the solvcnt from the 
ethyl acetate extract of LoDophytuni ~/~wtic.irlatuin gave dark coloured 
gummy residue (22 g) whereas, the ethyl acetate extract of Lohophj.tuii1 
.sti~ic/zmi yielded green residue (35 g). 

Ethyl acetate extracts of Lnhophytzim o'c.iifir~~ik~~ttri~~ (22 g )  and Lohoph~rui?2 
vti.ic,tirru (35 g) were chromatographcd, independently. over silica gel column 
using solvents 01' increasing polarity from n-hexane through ethyl acetate. 
Rechromatography of selected fractions of Lohopiiytur~ d~nric~~lciru~~~ over 
silica gel column yielded 1 (SOmg), 2 (lOnig), 3 (90ing). 4 (200mg) and a 
mixture of 5 and 6 (30 mg); whercas, the chromatography of selected frac- 
tions of Lohophj./un7 s/rir./um over silica gel column resulted in the isolation 
o f 3  (60nig), 7 ( 1  10mg) and  a polyhydroxysterol fraction which on acetyla- 
t i o n  followed by chromatography over silica gcl colunin gave 8 (3  mg) arid 
10 (2 mg). 

( 7 E , I I E , I  R,2S,3 R ,4R ,  14S~-14-Acrto.~~-3.4-epo.u~~c.cmhrcl-7,1 13J5-t i , ien~~- 
I7,2-olide (1) Pale yellow needles from methanol. 80 mg, nip. 145 ~ 46°C 
(Ref.  [I71 1n.p. 146°C). --254 (C 0.35. ('HC13); U V  (McOH)  
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CONSTITUENTS OF LOBOPHYTUM DENTICULA TUM 93 

A,,, 226nm; IR (KBr) v,,, 1769, 1731 and 1661cm-'; 'HNMR (CDC13, 
400MHz) S 1.25 ( lH ,  m, H,-5), 1.30 (3H, s, H-18), 1.65 (3H, s, H-19), 1.68 
(3H, s, H-20), 1.95 ( lH,  m, H,-9), 2.00 (3H, s, acetoxylmethyl), 2.10 (lH, m, 
Hb-5), 2.11 (IH, m, Hb-9), 2.05-2.35 (4H, m, H-6 and H-lo), 2.38 ( lH,  dd, 
J =  14.4,2.3Hz, H,-13), 2.24 (IH, m, Hb-13), 2.73 (IH, d, J=9.0Hz,  H-3), 
3.42 (IH, m, H-I), 4.12 (IH, dd, J=8.8,2.6Hz, H-2), 4.96 ( lH,  brd, J =  
7.8Hz,H-7),5.11 (lH,dt,J=11.2,2.8Hz,H-I4),5.18(1H, brt,.J=7.7Hz, 
H-11); 5.80 (lH, d, J =  1.9Hz. H,-16); 6.50 (lH, d, J=1.9Hz,  Hb-16); 
13CNMR (CDC13, l00MHz) 6 41.6 (C-l), 80.6 (C-2), 65.5 (C-3), 59.9 (C-4), 
37.2 (C-5), 24.3 (C-6), 123.6 (C-7), 136.2 (C-8), 39.6 (C-9), 24.7 (C-lo), 129.1 
(C-ll), 130.4 (C-12), 39.6 (C-13), 72.8 (C-14), 133.5 (C-15), 125.4 (C-l6), 
169.6 (C-17), 16.7 (C-18), 15.6 (C-19), 17.0 (C-20), 170.6, 20.9 (acetyl); 
EIMS m/z [M+ - AcOH] 314(8), 147(42), 119(73), 109(98), 81(100), 69(68), 
55(48). 

(24S)-Ergost-5-en-3B,2.5-dinl (2) Colourlcss needles from hexane- 
EtOAc (9: I ) ,  20mg, m.p. 193-94°C (Ref. [15] m.p. 192-94"C), [a]: -50.9 
(C 0.1, CHCI?); IR (KBr) vmdx 3330,2966, 1464, 1062 and 951 cm-I. EIMS 
mjz [MI+ 416(19), [M+ - H20] 398(100), [M+ - H 2 0  ~ CH3] 383(38), 

(24S)-Ergostune-3~~,5~,hB,25-tctrol25-monoucetate (3) Colourless solid 
from hexane-EtOAc (9 : I), 90 mg, m.p. 236-37°C (Ref. [lo] m.p. 235- 
38"C), -19.6 (C 1.5, MeOH); IR (KBr) I/,,,,, 3394, 1725, and 
1254cm-'; EIMS m/z [Mt - AcOH] 432(23), [Mt - AcOH - H20] 414(71), 
381(31), 348(9), 305(48), 247(54), 229(40), 161(25), 123(43), 95(73), 69(100). 

Amorphus powder from methanol, 200mg m.p. 70- 
72" (Ref. [I61 m.p. 69-71°C); IR (KBr) vmdX 3292, 2919, 1471, 1119, 1062 
and 718cm-I. EIMS mi:: [MA- CH20H] 313(4), 283(28), 253(22), 125(14), 
97(38), 71(77), 57(100). 

(24S)-Ergostane-l/3,33,.5a,6~-tetruol (5 )  and cholestane-l/3,3~,5cr,613- 
tetrad (6)  Colourless solid from hexane-EtOAc (8 : 2), 30mg, IK (KBr) 
v,,, 3382, 1376, 947cm-'; 'H NMR (d5-pyridine, 400 MHz): 6 0.78 (3H, s, 
18-Me), 0.80 (6H, d, J=6.4Hz,  26-Me and 28-Me of ergostane), 0.86 
(3H, d, J =  6.6 Hz, 27-Me of ergostane), 0.85 (6H, d, J =  6.8 Hz, 26-Me and 
27-Me of cholestane), 0.94 (3H, d, .J= 6.4 Hz, 21-Me), 1.93 (3H, s, 19-Me), 
3.10 (lH, brt, J =  12.1Hz, H-4/3), 4.20 ( lH,  brs, H-6a), 4.90-4.94 (2H, ni, 
H-laandH-3a) ,5 .53(1H,d,J=6.6Hz,  l~-OH),5.4O(IH,s,Scr-OH),6.12 

(d5-pyridine, l00MHz); chemical shifts of the nucleus of 5 and 6: 6 73.8 

[Mi  - 2H20] 380(13), 314(19), 273(40), 255(27), 145(15), 59(48). 

25 

Batyl alcohol (4) 

( lH,  d, J=5.1Hz,  3$OH), 6.24 (lH, d, J=4.2Hz,  6D-OH); 13CNMK 

(C-l), 44.1 (C-2), 65.4 (C-3), 43.2 (C-4), 76.9 (C-5), 77.1 (C-6), 35.7 (C-7), 
31.7 (C-8), 47.1 (C-9), 44.9 (C-lo), 25.0 (C-ll) ,  41.4 (C-12), 42.6 (C-l3), 
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