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ANEMONE, PARACONDYLACTZS ZNDZC US 
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Department of Chemistry, Bose Institute, 9311, A.P.C. Road, Calcutta 700 009, India 

and AMARENDRA PATRA 
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ABSTRACT.-A new ceramide isolated from a sea anemone, Paracondylactis indicus, has been 
characterized as N-palmityl-~-erytho-octadecasphinga-4(E),8(E)-dienine I21 by chemical and 
spectral studies. The presence of other N-acyl derivatives of the sphingadienine has also been 
demonstrated. 

In continuation of the search in this 
laboratory for new secondary metabolites 
of marine species collected from Indian 
coastal water (l), the sea anemone Para- 
condylactis indicus Dave (2) was collected 
from the Bay of Bengal. One major and 
several minor new ceramides were iso- 
lated from its Me,CO extract. The isola- 
tion and characterization of these 
ceramides is reported herein. 

A molecular formula of C,,H6,N0, 
for the major component, coded Pi-1, 
was determined by hreims and confirmed 
by fabms. Its ir data indicated it to be a 
secondary amide (3290 and 1622 cm-') 
bearing hydroxyl(s) (3390 cm-'). The 
'H- and ',C-nmr spectral data of Pi-1 
supported it as being a secondary amide 
(6 6.36, l H ,  d ,  J=7 Hz; 6 174.0, s) 
bearing two terminal methyls (6 0.88, 
6H, t, J=6  Hz; 6 14.0, q), four sp2 
methine carbons (see Experimental), a 
COCH,CH, moiety (6 1.62,2H, br t and 
2.22,2H,t,J=7.5Hz;625.8and36.8, 
both t, p- and a-CH,, respectively) and 
two hydroxyls (6 2.96, 2H, br s, ex- 
changeable), one primary (6 62.4, t) and 
the other secondary (6 74.3, d). The pro- 
ton-proton and proton-carbon connect- 
ivities were then determined from 'H-'H 
COSY and 'H-',C XHCORR nmr ex- 
periments, respectively. 

All the spectral information revealed 
that Pi-1 is a ceramide of the N-acyl- 
sphinga-d@),8(E)-dienine {l] type. The 
E configuration for both the double bonds 

1 m+n=22;R=H 
2 m=8, n=14; R=H 
3 m=8, n=14; R=Ac 

became obvious from the appearance of a 
strong ir band at 962 cm-' and the large 
coupling constants (15.3, 15.4 H t )  ob- 
served for the olefinic proton signals in its 
'H-nmr spectrum. The acid part of Pi-1 
was identified as palmitic acid (&) by 
hydrolysis with MeOH-H,SO, (3) when 
methyl palmitate was detected by gc as 
the only fatty acid methyl ester. This 
finding automatically established the 
length of the long-chain base as a C18- 
amino alcohol, thereby settling the struc- 
ture of Pi-1 as N-palmityl-octadeca- 
sphinga-4(E),8(E)-dienine {2]. The as- 
signed structure received further support 
from the ir, ms, and 'H-nmr spectral data 
of the derived diacetate f3]. Earlier, an- 
other ceramide encompassing the  
sphinga-4(E),8(E)-dienine skeleton was 
reported from a sea anemone, Anemonia 
sulcata (4). It differs in the chain-lengths 
of both the amino alcohol and the acid 
parts from Pi-I . 

The relative stereochemistry of Pi-1 
at C-2iC-3 could not be determined with 
certainty, because the value of J H - 2 , H - 3  

necessary for this determination (5) could 
not be ascertained from the 'H-nmr spec- 
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tra of Pi-1 and its diacetate. Neverthe- 
less, a 2S,3R, i.e., a D-erythro-configura- 
tion, was assumed for Pi-1 on the grounds 
that (i) all naturally occurring sphin- 
gosine-type amino alcohols possess this 
configuration (6) and (ii) the C-nmr 
data for C-2 (6 54.7) and C-3 (6 74.3) 
agree well with those (6 54.7 and 73.1, 
respectively) reported for a synthetic 
sample of N-octadecanoyl-D-erythro- 
sphingosine (7). 

The 'H-nmr spectrum of the residue 
obtained from the mother liquor left after 
precipitation of Pi-1 displayed qualita- 
tive similarity to that of Pi-1, indicating 
the presence of other N-acyl derivatives 
of the same sphingadienine. Acid hy- 
drolysis (MeOH-H2S04) of the residue 
produced methyl esters of palmitic, 
palmitolic, stearic, pentadecanoic, 
heptadecanoic, myristic, linoleic, and oleic 
acids, identified by gc, in decreasing or- 
der of concentration. This experiment 
demonstrated the presence of the respec- 
tive ceramides incorporating the same 
sphinga-4,8-dienine skeleton in the 
Me2C0 extract of P. indicus. 

The present note constitutes the first 
report of the isolation of new sphinga- 
dienine-derived ceramides from a marine 
species collected from Indian coastal water. 

EXPERIMENTAL 
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GENERAL EXPERIMENTAL PROCEDURES.-The 
mp is uncorrected. Ir spectra (KBr) were recorded 
on Perkin-Elmer IR-782 (for 2) and Jasco IR-700 
(for 3) spectrophotometers. 'H Nmr (300 MHz), 
I3C nmr (75 MHz; multiplicities determined by 
DEFT 135 experiment), 'H-'H COSY and 'H-',C 
XHCORR nmr spectra were recorded in CDC1,I 
TMS on a Bruker AM 300L spectrometer. Eims, 
hreims and positive-ionfabms(using 3-nitrobemy1 
alcohol/CH,Cl, matrix) wee obtained with Hitachi 
RMU-6L, VG 70-SE, and Varian MAT 311A 
mass spectrometers, respectively. The optical ro- 
tation was measured on a Jasco DIP-360 digital 
polarimeter using a 5 cm cell. Gc spectra were 
recorded on a Hewlett-Packard 5840A Analytical 
Gas Chromatograph using a 15% DEGSI 
Chromosorb WHP (100-120 mesh) column 
(6'X1/8") and N, as carrier gas at 35 mlimin at 
200" at the column, FID and injection port. Si gel 
(60-120 mesh; Qualigens, India) was used for cc. 

A N m u n m . - T h e  marine species was 
collected from the Bay of Bengal, off the c m t  of 
Digha, lati tude 21'37" and longitude 
87'31'30"E, in the Midnapore District of West 
Bengal, India in August 1988. This species was 
identified as Paracandylartis indicus by the Zoologi- 
cal Survey of India, Calcutta, by comparing its 
description with that reported for P. indicus by 
Dave (2). 

EXTRACTION AND IsoLATION.-Immediately 
after collection, the sea anemones (3.5 kg) were 
dipped into Me,CO (8 liters). The residue (7.8 g) 
from the Me,CO extract of the macerated anemo- 
nes showed hypotensive activity. It was parti- 
tioned between Et,O and H,O. The Et,O-soluble 
part (2.5 g) was chromatographed over Si gel. The 
2% MeOH/CH,CI, eluate furnished a solid resi- 
due (20 mg; 0.8% of the Et,O-soluble part) that 
could not be induced to crystallize. It was purified 
by repeated precipitation from Et,O-CH,CN to 
give Pi-1 (21 as an amorphous solid, [a@ + 10.6' 
( ~ 1 . 7 ,  MeOH); hreims m/z 535.4942 ([W', 
<l%; calcd for CMH,,NO,, 535.4948), 517 (l) ,  
281 (27),280(18),250(14),82(100);fabmsm/z 
536 [M+H]+(12), 518 (40), 280(35), 262 (loo), 
250 (20); 'H nmr (CDCI,, additional data) 6 1.25 
(38H, brs,(CH,)J 1.96(2H,brq,J=5.8Hz,H- 
lo), 2.09 (4H, rn, H-6 and H-7), 3.68 ( lH ,  br d, 
J=8.4Hz,H-l),3.90(1H,m,H-2),3.93(1H,m, 
H-l), 4.29 ( lH ,  br, H-3), 5.36 ( lH ,  dt,J=15.3 
and 5.7 Hz, H-8), 5.43 (lH,dt,]=15.3 and 5.7 
Hz, H-9), 5.53 ( lH ,  dd,J=15.4 and 6.1 Hz, H- 
4), 5.78 ( lH ,  dt,J=15.3 and 6.1 Hz, H-5); 13C 
nmr (CDCI,, additional data) 6 133.4, 131.3, 
129.3, 128.9, all d, C-5, -8/-9, -4, -91-8, respec- 
tively; 32.6, 32.3, 32.1, 31.9 (X2), 29.7 (Xn), 
29.5(Xn),29.3(Xn),29.2,22.6(X2),alIt,CH2. 

Hydrolysis of Pi-1 [2].-The ceramide 2 (5 
mg)wasrefluxedwith 1 mlofl.2MH2S04in85% 
aqueous MeOH in N, atmosphere for 3 h, then 
diluted with H,O and extracted with distilled 
hexane (3 X 10 ml). The residue from the hexane 
extract obtained after usual workup (3) was sub- 
jected to gc under conditions as stated earlier, 
when methyl palmitate was detected as the only 
fatty acid methyl ester. 

Acetylation of Pi-1 [21.-Pi-1 (2, 5 mg), 
dissolved in pyridine (5 drops), was treated with 
Ac,O (10 drops) and left overnight. The usual 
workup, followed by cc over Si gel, furnished the 
diacetate 131 as white microneedles, mp 110" 
(petroleum ether-CHCI,); ir Y max 33 12 and 1646 
(NHCO), 1733 (ester CO), 969 (E-double bond) 
cm-'; eims mlz 619 [MIi, 559, 499, 452, 393, 
340, 332, 281, 280 (100%); 'H nmr (CDCI,) 6 
0.88 (6H, t,J=6 Hz, 2XCH,CH,), 1.25 (38H, br 
s, (CHJI9), 1.58 (2H, m, H-3'), 1.96 (2H, q, 
J=6.3 Hz, H-IO), 2.06 (6H, s, 2XOAc), 2.1 (4H, 
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m, H-6 and -7), 2.16 (2H, t, J=7.5 Hz, H-2’), 
4.02(1H,dd, 11.5and3.9Hz),and4.29(1H,dd, 
J=11.5,6.2 Hz, H2-l), 4.45 ( lH ,  m, H-2), 5.28 
( lH ,  t, J=6.7 Hz, H-3), 5.34 ( lH ,  dt,J=16.1 
and 5.3 Hz,H-9), 5.4(1H,m,H-8), 5.43(1H,dd, 
J= 14.4 and 6.7 Hz, H 4 ) ,  5.62 ( lH ,  d,J=8.6 Hz, 
NHCO),5.78(1H,dt,J=14.9and6.3Hz,H-5). 

IDENTIFICATION OF OTHER CERhMIDES.-The 
residue from the mother liquor of Pi-1 was hydro- 
lyzed and worked up as in the case ofthe hydrolysis 
of Pi-1. The resulting mass comprising the fatty 
acid methyl esters was analyzed by gc using the 
same conditions as before, when the methyl esters 
of myristic, pentadecanoic, palmitic, palmitolic, 
heptadecanoic, stearic, oleic, and linoleic acids 
were detected in the given order of elution. 
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