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In recent years there has been much interest in the metabo
lites of marine invertebrates such as soft corals, sponges, 
sea cucumbers etc. The chemistry and btology of these 
compounds in general have been reviewed1--8. Soft corals 
(Phylum : Coelenterata) form a significant group of marine 
organisms occurring widely in the coral reefs of the world 
over. Of these, the corals of the genera Sinularia, 
wbophytum and Sacophyton are the most prolific. A large 
number of these species have been chemically examined 
resulting in the accumulation of extensive information. It 
was felt appropriate to review the chemical constituents of 
the soft corals on genus basis, which has not been at
tempted earlier. With this in view the chemical constituents 
of !>Oft coral species of Smularia genus have earlier been 
reviewed by us9 . The present review pertains to the chemi
cal constituents of the soft corals of Sarcophyton genus. 
Nearly 25 species of this genus occurring in different sea 
waters have been examined chemically so far. 

Chemical constituents from Sarcophyton genus 
Sarcophyton species contain upto 10% of their dry 

weight as a single diterpene and this large quantity of 
secondary metabolites play functional roles m the survival 
of Octocorals such as defensive, competitive, reproductive 
and possibly pheromonal roles6 Soft corals lacking physi
cal defence thus appear to be protected from predation by 
the presence of diterpene toxins in their tissue. Chemical 
examination of Sarcophyton birkilandi10 collected off near 
Peloris Island, Australia, resulted in the isolation of five 
cembranoid diterpenes (1·5). These are cembra-1,3,7,11-
tetraene (1), 11,12-expoxycembra-1,3,7-triene (2), (2R, 
11R,l2R)-isosarcophytoxide (4) and its epimers (2S,llR, 
12R)-isosarcophytoxide (4) and (-)-sarcophytoxide (5). 
The structure and absolute stereochemistry of 4 was deter
mined by X-ray analysis. Compound 5 showed tch
thyotOXIC activity to Gambusia affinis1o-d. Two new 
cembranoid d1terpenes, sarcophine (6) and (-)-sar
cophytoxide (5) along with three known compounds (7-9) 
were reported from an Australian species of S. cras
socaule11. Compounds 5 and 6 released by S. crassocaule 
mto the sea water12 were regarded as allelochemicals. The 
crude extract of S. craussum (1.0 mg mJ-1) was found to 
immediately arrest the farword mobility of rat cauda 
epidiglymal sperm without apparent suppression of their 
trial movement. Incubation at concentration of 0.5 or 0.25 
mg ml-1 resulted in a reduction of sperm farword velocity 
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Sarcophinone (10) was reported from the Chtnese 
species S. decaryi 14 and its structure was determined by 
ID-nmr spectral data and confirmed by X-ray analysis. The 
same species yielded sarcophine (6), gorgosterol (11) and 
batylalcohol (12) along wi,th three other lipid compounds15• 

The same species16 collected from the Pacific Ocean was 
reported to yield five diterpenoids, decaryiol (13), thunber
gol (14), 3,4-epoxynephthenol (16) and nephthenol (15), of 
which decaryiol (13} was found to be new. Their structures 
were determined on the basis of spectral data and by 
chemical correlations. The same species yielded 
trocheliophorol (17)17. Two diterpenoid derivatives, sar
cophytoxide (5) and cembrene-C (l) were reported from an 
Australian species S. ehrenbergi18. 

Several polyhydroxysteroids have been reported fro~ 
soft corals. They all had hydroxy functions at 3~.5a,6~
positions. A tetrahydroxysteroid, 248-methylcholestane-3~. 
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5c:x,6J3,25-tetrol-25-monoacetate (18) was isolated from S. 
elegans collected from the Pacefic Ocean19. Three new 
sterols, 23,24-dimethylcholesta-5,22-diene-313-o 1 (19)20, 
24S-methy lcholestane-3J3,5a,6J3,12J3,25-pentol-25-monoace
tate (20)21 and 23,24-dimethylcholesta-5,23-dien-313-ol 
(21)22 were reported from the same species. Twelve 
cembranoid diterpenes were isolated from S. elegans and 
two other Sarcophyton species23. An unidentified Japanese 
species24 of the same genus yielded two more 
cembranoids, keteoemblide (22) and sarcophytolide (23), 
both having seven membered lactone (E-lacone) systems. 
Their structures were elucidated on the basis of spectral 
data and chemical correlations. Another Japanese species25 

was reported to yield three cembranoid derivatives; 10-
oxocembrene (24), 10-hydroxycembrene (25) and 10-
methoxycembrene (26). A new furanoid fatty acid (27) had 
been obtained from Sarcophyton gemmatum26 
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Sarcophyton glaucum occurring in different sea waters 
had been chemically examined by several workers. (+)
Sarcophine (28), the first new epoxycembranolide (from 
the marine origin) was isolated from this species28. It 
showed toxicity against Gambusia affinis and toxic to mice, 
rats and guinea pigs. It also exhibited strong anti-acetyl
choline action on the isolated guinea pig ileum and was 
also a competitive inhibitor of cholinesterase 1n vitro29. 
Sarcoglaucol (36), a novel ichthytoxic cembranoid was 
reported from the same species. Its structure and relative 
stereochemistry was determined by X-ray analysis30. The 
same species collected from the Pacific Ocean coast fur
nished a furanoid fatty acid (27)26• Kobayashi et aPt iso
lated a new sterol, (22E)-23-methylcholesta-5,22-dien-3J3-

ol (37) along with the known sterol, 23,24-dimethylcholes
ta-5,22-dien-3J3-o1 (19)31 from the Japanese species. The 
lipid extract of the same species32 yielded four more 
cembranoids, sarcophytol-A (39), sarcophytol-A acetate 
(40), sarcophytol-B (41) and sarcophytonin-A (42). 
Another Japanese species33 furnished some polyhydro
xysteroids. 24S-Methylcholestane-1 J3,3J3,5c:x,6J3,25-pentol-
25-monoacetate ( 43), cholestane-1 J3,3J3,5cx,6J3-tetrol ( 44) 
and its 24-methyl derivative (48) and numersterol-A (46). 
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Two new sterols (47 and 19) along with six known (11, 
49-53) were reported from the Southern Japan species34. 
The same species35 also gave three new cembranoids; 
sacrophytol-C (54), sarcophytol-D (55) and sarcophytol-E 
(56) along with three known cembranoids (39-41). Their 
structures were elaborated on the basis of spectral evidence 
and degradative studies. A new polyfunctional cembra
nolide, emblide (57) was reported from the Pacific Ocean 
species'l6, whose structure was established from spectral 
data and by X-ray analysis. An antileukemic compound, 
sarcophytol-B (41) was obtained along with two known 
compounds (39 and 42) from S. glaucum31- 39. Another 
Australian species40 gave two seven-membered cembra
noid lactones: (lE,3E,SS,llZ)-4,8-dimethyl-l-isopropyl-7-
oxocyclotetradeca-l,3,11-triene (58) and its 7R-hydroxy 
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derivative (59). Their structures were deduced spectros
copically and confirmed by chemical conversions. 
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Five 4a-methylsterols (60-64) and three 4a
demethylsterols (52, 65 and 66) were reported from the 
Japanese species4'. One new sterol, Sa-cholestane-1 J3,3J3, 
5,6J3-tetrol (69) along with five known sterols, numer
sterol-A (46), ergostane-lj3,3j3,5a,6Jl,25-pentol (48), ergos
tane-lj3,3Jl,5c:x,6J3,25-pentol-25-monoacetate ( 43) and er
gost-5-ene-313,25-pentol (67) were reported from the 
Japanese spec1es42 A new nor steroid having cyclopropane 
unit, Sj3,6-dihydroglaucasterol (69)43 and glaucasterol (71) 
were isolated from another Japanese species. (24S)-24-
Methylcholestane-3Jl.5a,6J3,25~,26-pentol (70) was repor
ted by Kobayashi and Mttsuhash144 and its structure was 
confirmed by synthesis. A new polyhydroxysteroid, 
androstane-1Jl,3j3,5a,6J3-tetrahydroxy-17-one (68) was iso
lated together with four polyhydroxysteroids (20, 44, 45 
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and 48). The structure of 68 was confirmed by synthes1s45 

starting from lj3,3J3-dihydroxy-5,16-pregnadien-20-one 
(72). The same species also yielded glaucasterol (71)46 

Eight new cembranoids, sarcophytol-G (73), sar
cophytoi-H (74) and its acetate (75), sarcophytol-1 (77), 
sarcophytol-J (78), sarcophytol-M (79), sarcophytol-N (80) 
and sarcophytol-0 (76) in addition to two known 
cembranoids, (-)-nephthenol (15) and sinulariol-D (81) 
were reported from the soft coral S. glaucum47• All the 
structures were determined by spectroscopic data and 
chemical conversion~>; sarcophytol-M (79) was found to be 
the enantiomer of the known compound cembrenol. Six 
new cembranoid!> sarcophytol-F,K,P,Q,R,S (82-87) together 
with sarcophytols-B,C,D,E,G,H,I,J,M,N,O were reported 

0 

92 

from a Japanese species48. Sarcophytol-P (84) was shown 
to be the 20-hydroxy derivative of sarcophytol-A; sar
cophytols-R, S were correlated with sarcophytol-A by con
version of its 7R,8R and 7S,8S-epoxide denvative&. Sar
cophytol-Q (85) was shown to be a 1 ,4,14-trihydro
xycembranoid, and sarcophytol-K (83) is a 13, 14-dihydro
xycembranoid having a IE,3Z-diene moiety. Sarcophytoi-F 
(82) was a lE isomer of sarcophytoi-A (39) An antitumor 
promotion active compound sarcophytoi-A (39) was 
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reported from the same species49• Several cembranoids 
were reported5° from a Japanese species and their chemical 
reactions studied. 

A new cembranoid derivative sarcophytol-T (88) in ad
dition to sarcophytol-A ,(39), sarcophytol-N (80) and sar
cophytol-F (82) was reported from the same species51 and 
81 was shown to be geometrical isomer of the potent an
titumor compound sarcophytol-A (39); sarcophytol-T (88) 
and its isomer sarcophytol-N (80) and sarcophytol-F (82) 
were converted by autooxidation to bicyclo-(9.3.0)tetra
decane derivatives, when kept in CHCI3 solution at room 
temperature. Kobayashi et al.52 reported on the transan
nular cyclisation of cembranoids, sarcophytols-F,N,T and 
also reported ten new cembranoids53 (73, 74, 76, 77, 79, 
82-85, 87). The structures of these compounds were 
elucidated by spectroscopic data and confirmed by chemi
cal correlations. A new triketocembranoid, methylsaroate 
(89) was reported from the same specie!>54. An Okinawan 
species55 yielded cembrane-C (1), sarcophytonin-A ( 42) 
and deoxysarcophine (90) along with two Iactonic 
cembranoids, sarcophytonin-B (91) and sarcophytcnin-C 
(92). The total synthesis of (±)-sarcophytol-M (79)56, (±)
sarcophytonin-B (91)57, sarcophytol-A (39)58 and sar
cophytol-Q (85)59 were also reported. Two new and novel 
cytotoxic tetraterpenes, methylsarcophytotate (93) and 
methylchlorosarcophytoate (94) were isolated from the 
species of Japanese waters61 . (-)-Sarcophytoxide (5) was 
reported from Sarcophyton pauciplicatum11 . 

A new and novel diterpenoid, sarsolilide-A (95) was 

102 10. 

reported from the !>uuth China species Sarcophyton 
solidun62 . Its structure was established by spectral data and 
stereochemistry by X-ray crystallography. Four new 
polyhydroxysteroids (24S)-ergostane-25-ene-1~,3~,5a,6~-

tetrol (96), (24S)-ergostane-1~,3~,5a,6~, 18,25-hexol-25-
monoacetate (97), (24S)-ergostane-3~,5a,6J3,25~,26-pen
tol-25-monoacetate (98) and gorgostane-1 ~,3J3,5a,6J3, 25• 
pentol (99) along with five known steroids (18, 38, 44, 45 
and 48) were reported from the species Sarcophyton sub
viride63 collected off Katchal Island, A & N coast. India. 
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A novel tetracyclic tetraterpenoid, methylisosartortuate 
(100) was reported from S. tortuosum64, whose structure 
was determined by spectral data and confirmed by X-ray 
studies. The same species yielded one more unique 
tetracyclic tetraterpenoid, methylsartortuate (101)65 and its 
structure was confirmed by X-ray diffraction. A novel 
polyoxygenated steroid sartartuosterol-A (102) having 3a
hydroxyl group was reported from the Chinese species, S 
tortuosum66.67 and its structure was establ!shed by com
parison of its spectral data with its derivatives. A unique 
new tetraterpenoid (103) was also reported from the same 
species68• This compound showed contraction of mouse 
uteri and inhibited 8180 tumor cells. One new biscem
branoid, methylneosartotuate (104), one novel bisepoxide 
(105) along with one known compound, methylsarcoate 
(89) were isolated from an Australian species of S. tor
tuosum69, whose structures were elucidated by 1D- and 
2D-nmr spectral data. 

Trocheliophorol (17) was reported from S. troche
liophorum collected off the Pacific Ocean11. Two new 
cembranoids, (1S,3E,7E, 1 IE, 13S)-cembra-3,7 ,1 I, 15-tetra
en-13-ol (106) and (1S,3E,7E,I3S)-11,t2-epoxyembra-
3,7,15-trien-13-ol (107) were reported from the hexane ex
tract of the same species70 and their structures were iden
tified by lD-nmr spectral data. Two cembranoid deriva
tives (106 and 107) were reported from the same species71 
which showed cytotoxic activity on ehrlichacities tumor 
cells. Two cytotoxic cembranoid diterpenes, ( + )-isosar
cophytoxide (4) and (+)-isosarcophine (108) were isolated 
from the Chinese species12. A new macrocyclic diterpenoid 
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lactone, (-)-sartrochine (109) was reported from the same 
species73, which showed cytotoxic activity agamst S180 
cells and antlbtonc effect on Streptococus. Its structure was 
determined by X-ray analysis and the absolute configura
tion was assigned by CD method An Andaman species S. 
trocheliophorurriiJ yielded three new compounds, 13-
hydroxysarcophme (110), (24S)-24-methylcholestane-
3jl,5cx-d10l-6-one (111) and its 25-acetate (111) along wtth 

HO 

11 B 
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119 ~ ~ 2Hz HO C01Mo 1Z2 

120 X•O Ill 
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" 
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ethylarachidonate (113), batyl alcohol (11), cembrene-C 
(1), 3,4-epoxycembrane-C (l), nephthenol (15), sarcophine 
{6), (24S)-24-methylcholestane-3~,5a,6~,25-tetrol (38) and 
its 25-acetate (18) in addition to seven monhydroxysterols. 
Very recently the Australian workers74 reported two new 
compounds (7 R,8R,l4S,IE,3E,11E)-7,8-epoxycembra-1,3, 
11-trien-14-ol(ll4), (7R,14S,1E,3E,8E,l1E)-cembra-1,3,8, 
11-tetraen-7,14-diol (115) together with the known di
hydrofuran sarcophytoxide which showed mild 
cytotoxicity 

A large number of unidentified species have been 
worked out by different workers. Coli et a[.1S reported a 
new cembranoid diterpene 7,8-epoxy-4,8,12-trimethyl
cyclotetradeca-1,3,11-trien-15-ol (116) from an Australian 
species: A Red Sea species76 yielded nephthenol (15) and 
16-deoxysarcophine (5). Two new cembranoids, isosar
cophytoxide-C (3) and the dtepoxide (117) were isolated 
from the same spec1es77 and their structures determined on 
the basis of their spectral data and chemical transforma
tions. Peridmin (118) was isolated from another species7B. 

Several sesquiterpenes were identified by gas liquid 
chromatography from another specimen 79 Two new 
cembranoid diterpenes (119 and 110) related to sarcophine 
were reported from an Australian species of the same 
genus80• Compound 120 showed convulsant activity. A 
cytotoxic stetroid, gorgosterol (11) together with batyl al
cohol (11), stearic acid and octadecyl sterate were reported 
from a species of South Chma Sea waterS'. A dtterpenoid 
(2.9) was reported82 from another Sarcophyton species 
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whtch showed Ca2+-antagomst activity, mhibited the KCI
induced contraction of rabbit aorta smooth muscle. Two 
known cembranmd diterpenes (39 and 40) were reported 
from a soft coral of the genus Sarcophyton8l. An uniden
tified Japanese species83 was reported to yield 16-
deoxysarcophme (5), which was found to be useful as a 
calcium antagonist • vasodilator and annspasmodic 
Latyshev et al 84 reported the composition and seasonal 
vanatlons of phospholipids content on Sarcophyton genus 
Tenet et al.85 descnbed a method for isolanon of htgh 
molecular weight DNA from somatic tissue of soft corals 
A platelet activity factor (PAF) antogomst, chatancm (121) 
was reported from an umdendified soft coral of the same 
genus86•87• Its structure was determined on the basis of lD
nmr spectral data and X-ray analysis. 

A new epoxy-bridged cembranoid diterpene (lll) pos
sessing antifouling activity was reported from a Thm soft 
coral of unidentified species of the Sarcophyton genus88, 

whose structure was assigned by 1H and nc nmr experi
ments. Fujiki et a/.89 reported experiments on the tumor an
tlpromoter activity of sarcophytols-A, B, (-)-epulal
locatechin gallate and morusin The total synthesis of sar
cophytol-A (39) was achteved in six steps starting from 
acetone90• A new dihydrofurn cembranoid, sarcophytonm
E (123) was reported from another species91• Its structure 
was derived by spectroscopic data and confirmed by cor
relation with the known compound, 16-deoxysarcophine. A 
stereoselective synthesis of both the half-segments for(-)
sarcophytonin-A (42) and (-)-sarcophytoxide (5) were 
reported92• The total synthesis of cytotoXIc and antitumor 
compound, sarcophine (6) was reported from geramo193• 

The stereoselective synthesis of (±)-sarcophytol-A (39) and 
a discussion of the stereoselectivity in the ~-elimmatlon of 
alkoxy group of the macrocyclic enolate were reported94 
Two novel Irregular cembranotds possessing a 13-mem
bered carbocyclic skeleton, sarcotol (124) and sarcotol 
acetate (125) were reported from another unidentified Sar
cophyton species95, whose structures were determined by 
X-ray analysis. 
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