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SHORT PAPER

Four new sesquiterpenoids from the soft coral
Nephthea chabrolliit
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Chemical examination of the soft coral Nephthea chabrolii collected from the Mandapam coast in the Gulf of
Mannar, afforded nine sesquiterpenoids of which four (1-4) are new. The structures of the new compounds (1-4)
have been established by the interpretation of spectral data (UV, IR, "TH NMR, 3C NMR, "'H-'H COSY, NOESY and
mass) and chemical methods.

The family Nephtheidae comprises many genera whichm-chloroperbenzoic acid afforded mono eposiglewithout
Lemnalia, Paralemnalia, Capnella, Litophytaand Nephthea any ether bridge formation between C-10 and C-7 carbons
have received considerable attention from organic chehiists. derived from transannular attacktcfns C-10 alcohol and the

our continuing interest on the bioactive secondary metabolitesascent epoxide between C-6 and C-7 as noticed in guaian-60-
from marine organisns,we have examined the soft coral en-4, 10-diol The coupling constant between H-5 and H-6
Nephthea chabrolicollected from the Mandapam coast in the protons in 5 - 6.5 Hz) favoured the anti as noticed in forth-
Gulf of Mannar during October 1997. A literature survey revealedcoming compound2) rather than gauche relationship. From

that the genullephthedas afforded sesquiterpenes derived fromforegoing spectral data the structure of compout)dw@as

germacrené,guaiane, cadinane and caryphyllinesskeletons

established as bOmethoxy-$-hydroxy guaian-6-ene.

and polyhydroxy steroids15The 1:1 dichloromethane:methanol Compoundl may be an artifact obtained during extraction

extract of the soft cordlephthea chabrolivas subjected to gel

filtration (Sephadex LH-20) followed by silica gel chromatogra-

phy to afford nine sesquiterpenoids.
Compoundl was obtained as colourless o] >, +9° (c

procedure.

Compound2 was obtained as a viscous liquid]f 2° +8°
(c 0.2, CHCL). It showed no absorptions in UV light and had
a molecular ion atm/z 218 (M*-H,O) and analysed for

0.2, CHCL) and was assigned the molecular formula C,;H,,0, by HREIMS, requiring four degrees of unsatura-
C,¢H,40, in combination with high resolution mass measure-tion. The'H and'*C NMR spectra of compour@icontained

ments aim/z220 (M*-CH,OH) and!3C NMR spectral data.
The'H NMR (CDCL) spectrum of compounti showed sig-

signals for an exocyclic methylene &t4.68 (2H, brs) &,
151.59 s and 107.25 t), a trisubstituted epoxy groudp2a88

nals for the presence of a trisubstituted double bond proton 4fH, d, J= 6.5 Hz) ¢, 64.96 and 62.14 s), a tertiary methyl

65.46 (1H, s), a methoxyl group &@B.16 (3H, s), two tertiary
methyls connected to oxygen bearing carboslat7 (3H, s)
and 1.19 (3H, s) and an isopropyl grou@&.97 (3H, dJ=

6 Hz) and 0.96 (3H, d} = 6 Hz) 16 The foregoing spectral data
was found to be similar to that of guaian-6-en-4, 10-tiok-
viously isolated from gorgonian coraemnalia africang”’
except for an additional signal for a methoxyl group at16

connected to an oxygen bearing carbod a1 @, 26.22 q,
80.17 s) and an isopropy! groupde®.98 (3H, dJ = 6.5 Hz),

0.92 (3H, dJ=6.5 Hz) §. 17.69 g and 18.64 g). These data
implied that compound is tricyclic in nature and reminiscent

of guaian-6, 10-dien-04-dlexcept for the presency of epoxy
group instead of double bond between C-6 and C-7 . To con-
firm the structure of compour] guaian-6, 10-dien-4-ol was

(3H, s) © C 49.9 q), which could be placed either at C-4 or C-reacted withm-chloro perbenzoic acid to yield mono epoxy
10. The disposition and relative stereochemistry of methoxykcompound2 and diepoxy compouné in 3:1 ratio. The syn-

group was established Bi—'H-COSY and NOESY correla-
tions. TheH NMR spectrum in ¢D.N of compoundl

thetic sample of was found to be identical (TLGH NMR
and mass) to the natural prod@cestablishing that the epoxy

showed good resolution particularly in respect of two tertiarygroup is situated between C-6 and C-7. The doubletq.5

methyls connected to oxygen bearing carbon a8 (3H, s,
H,- 11) and 1.38 (3H, 32, 4 15). In thetH—*H COSY spec-
trum (d, — pyridine) of compound, the trisubstituted double
bond proton ab 5.88 (1H, d,J = 2.7 Hz, H-6) showed corre-
lation with methine proton & 1.87 (1H, m, H-5), which in
turn correlates witld 1.80 (1H, m, H-1). In the NOESY spec-
trum the vinylic proton ad 5.88 (1H, d,J = 2.2 Hz) showed
strong correlations with isopropyl gro@0.97 (6H, dJ=7
Hz), 2.42 (1H, m, H-12) and to a quaternary methyd 4t38
(3H, s, H;-15). Further, the methoxyl group &B8.15 (3H, s)
showed correlations with the methine protod 4t80 (1H, m,
H-1) and to a quaternary methyl at1.18 (3H, s, H-11).

Hz) nature of epoxy methine proton&®.88 indicated that
oxirane ring is ir orientatiort and was further confirmed by
NOESY spectrum. The epoxy methine proton daf.88
showed correlations with C-4-methylé&t.41 and one of the
isopropyl methyl ad 0.92. The structure of compour) (vas
thus established af 67B-epoxy-$-hydroxy guaian-10-ene.
Compound6 was obtained as solid, mp 75-77 °@]{°, +
16.3° € 0.2, CHCL). The'H NMR spectrum of compoun@
is similar to that of compoun®@ except for the disappearance
of exocyclic methylene protons at4.70 (2H, brs), instead,
two doublets ab 2.68 (1H, d,J=5.5 Hz) and 2.48 (1H, d,
J=5.5 Hz) were observed. Further, the C-6 epoxide methine

Further, the presence of a methoxyl group at C-10 was corproton appeared as single®e?.0 (1H, s) indicated the ori-

firmed as follows. Compoundl on treatment with

* To receive any correspondence.

entation of epoxide ring.
Compound3 was obtained as liquich]%, + 2.8° ¢, 0.5,
CHCI;) showed no UV absorptions beyond 200 nm, and

t This is a Short Paper, there is therefore no corresponding material ighalysed for GH,,, m/z204 (M%) by HR EIMS requiring

J Chem. Research (M).

four degrees of unsaturation. TH&l NMR spectrum of
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compound3 contained signals for a trisubstituted double bonda,B-unsaturated trisubstituted double bond proto® &t25

at 6 5.63 (1H, brs), an exocyclic methylene protordat.82 (1H, brs), a vinylic methyl ad 1.8 (3H, s), a tertiary methyl

(2H, brs), an isopropyl group &t1.0 (6H, d,J=7.0 Hz) and  connected to an oxygen bearing carbod at24 (3H, s) and

a secondary methyl at 0.92 (3H,J 6.5 Hz). The presence an isopropyl group a 1.1 (6H, d,J = 6.8 Hz). The foregoing

of two double bonds was further confirmed by @ NMR spectral data and a literature survey revealed that comgound

spectrum §_ 154.73 s, 148.46 s, 123.92 d and 106.04 t). Theis closely related to a sesquiterpene-4, 6-guaiatieneept

'H and*C NMR spectral data indicated that compoGrga  for the presence of hydroxyl group at C-10. Thus the structure

guaiane based sesquiterpén€o correlate compoung with of compound 4) was assigned as guaian-4, 6-diei-H.

guaiane skeleton, compouBdvas treated with m-chloroper- The known compounds guaian-6, 10-dien-4-gljaian-6-

benzoic acid to afford a diepoxy compoundThe chemical  en-4,10-diol B-elemené? 5-elemené?® germacrene-& and

shift and the coupling constant of the epoxy methine protorcompound8* were characterized by comparing the physi-

(C-6) in compound’ was found to be exactly matchind [ cospectral data with those reported in literature. The naturally

2.88 (1H, d,J=6.5 Hz)] with compoun@. Since compound  occurring compoundj showed small optical rotation]?%,

3 showed no UV absorptions beyond 200 nm and the absence 0.88 ¢ 0.7, CHCL) and was confirmed by treating guaian-

of doubly allylic methine proton in it4d NMR spectrum, the  6-en-,100-diol* with m-chloroperbenzoic acid to obtain

structure of compound3) was established as 4,15-dihydro compound8 which showed no optical activity. CompouBd

guaia-6, 10-diene. may an artifact obtained during isolation procedures.
Compound4 was obtained as an oilo[?, +3° (c 0.2,

CHCL,), UV (MeOH) 236 (15 000) and showed molecular ion Experimental

atm/z220, analysed for {sH,,0 by HR EIMS. The IR spec- The'H and'®C NMR (50 MHz) spectra were recorded on a Varian

trum showed bands for the presence of hydroxyl (3508)cm  Gemini 200 MHz spectrometer using TMS as internal standard.
and double bond (1620 cf functionalities. The'H NMR Chemical shifts are reported in parts per million, and coupling con-
spectrum of compound showed signals for the presence of stants J) are expressed in Hertz. UV and IR spectra were recorded
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on Shimadzu 240 and Perkin-Elmer 1310 spectrophotometers respentchloroperbenzoic acid (35 mg) was added and the reaction mixture
tively. Mass spectra were recorded on a Finnigan-MAT 1020 instruiwas stirred for 30 minutes. After usual workup, the reaction mixture
ment. Optical rotations were measured on a JASCO DIP-370vas chromatographed over silica gel to afford mono epogdand
polarimeter. diepoxide 6).

Collection extraction and isolation procedur&he soft coral 6a, 7a and 10,11-diepoxyfhydroxy guaiang6): white solid, mp
Nephthea chabroliAndoum (Nephtheidae) (IIC-266) was collected 75-77 °C; {1]25D +16.3° €0.2, CHCL); IH NMR (200 MHz, CDC)):
at Mandapam coast (N 9°4& 79°08) in the Gulf of Mannar by ~ §3.03 (1H, s), 2.68 (1H, d|= 5.5 HZ), 2.48 (1H, dJ = 5.5 Hz), 2.32
skin diving at 20 feet depth during October 1997. The voucher SPEC(2H, m), 2.05-1.9 (4H, m), 1.75-1.45 (6H, m), 1.32 (3H, s), 0.98 (3H,
imen (lIC-266) is on deposit at the National Institute .of d, J=7.0 Hz), 0.92 (3H, d] = 7.0 Hz); EI MS :m/z209 (M-CH.)".
Oceanography, Goa, India. The freshly collected (2.2 kg wet weight) - Epoxidation of 4,15-dihydro guaian-6,10-dief®: To an ice cold
specimen was cut into pieces and soaked in MeOH until workup. Thgjichloromethane solution (10 ml) of 4,15-dihydro guaian-6,10-diene
agueous MeOH from the organism was decanted and the coral wggp mg), m-chloroperbenzoic acid (40 mg) was added and the reac-
freeze-dried. The freeze-dried material was extracted withtion mixture was stirred for 30 minutes. After usual workup, the reac-
CH,Cl,-MeOH (1:1, 3x 2.5 I). The combined exiracts were con- tion mixture was chromatographed over silica gel to afford a

centrated under reduced pressure and the crude extract (50 g) Wagpoxide 7).

partitioned between J® and EtOAc. Concentration of the organic

jected to gel filtration (Sephadex, LH-20) followed by silica gel
(100-200 mesh) column chromatography using hexane throug
hexane-ethyl acetate mixtures to methanol as eluents. The fractio
eluting with hexane afforded compourdl 2% EtOAc — hexane

afforded (3-elemene andd-elemene, 5% EtOAc-hexane fraction
yielded compoundd, germacrene-C and 10% EtOAc—hexane frac-
tion afforded compound® and guaian-6,10-dien-4-ol. Compoukhd

6B, 78 and 10,11-diepo! aian@): white solid 58-60 °C;
layer afforded a brownish gummy crude extract (30 g). It was sub a]ng +€1.6° €03 CI—:CZ)'X}/HQ“NIIR %)OC;IVI\/IIHZ CID

Cl): & 2.88

111,d,J = 6.5 Hz), 2.59 (1H, m), 2.38 (1H, d= 4.5 Hz), 2.35-2.12
3H

H, d,J=6.5 Hz), 0.92 (3H, dJ = 6.5 Hz), 0.92 (3H, d] = 6.5 Hz);
EI MS : m/z193 (M-GH,)".

, m), 2.02-1.85 (2H, m), 1.75-1.45 (4H, m), 1.38 (3H, s), 1,02
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solid.

10a-Methoxy-4-hydroxy guaian-6-ene(l): viscous liquid
(80 mg), ]%%, +9° (c 0.2, CHC%); IH NMR (400 MHz, CDC)); &
5.46 (1H, s), 3.15 (3H, s), 2.45 (1H, m), 2.22-2.08 (5H, m), 1.52 (5H
m), 1.19 (3H, s), 1.17 (3H, s), 0.97 (3H, 3= 6 Hz), 0.96 (3H, d,
J=5 Hz); 3C NMR (50 MHz, CDCJ); & 149.07 (s), 121.37 (d),
79.82 (s), 79.11 (s), 49.9 (q), 48.47 (d), 47.76 (d), 40.35 (d), 37.05 (1),

Ocean Development, for financial assistance, the Director,
Indian Institute of Chemical Technology and Dr J.S. Yadav
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'Commission and Council of Scientific and Industrial Research
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35.47 (1), 24.45 (t), 22.25 (t), 21.58 (q), 21.43 (q), 21.12 (q) and 17.86Received 9 April 2000; accepted 27 April 2000

(a); EI MS:m/z220 (M-CH,OH, 3)', 162 (17), 147 (8); HREIMS
(m/2): 220.1819 (M-CHOH)" for C,.H, O for 220.1827.
H NMR (400 MHz, GD,N): 5 5.88 (1H, d,J = 7.2 Hz), 3.15 (3H,
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s), 1.60-1.90 (7H, m), 2.21-2.27 (3H, m), 2.59 (1H, m), 1.38 (3H, s),References

1.18 (3H, s) and 0.97 (6H, d= 7 Hz). 1

68, 73-Epoxy-&-hydroxy guaian-10-en€2): colourless viscous
liquid (150 mg), fi]%%, +8° (c 0.2, CHCL); *H NMR (200 MHz, 2
CDCl,); 34.68 (2H, brs), 2.88 (1H, d,= 6.5 Hz), 2.42-2.24 (2H, m),
2.18-2.03 (3H, m), 1.88-1.72 (3H, m), 1.7-1.5 (3H, m), 1.41 (3H, s),
0.98 (3H, dJJ=6.5 Hz) and 0.92 (3H, d,= 6.5 Hz);'3C NMR (50
MHz, CDCL); 5 151.59 (s), 107.25 (t), 80.17 (s), 64.96 (s), 62.14 (d),
57.41 (d), 47.78 (d), 41.38 (d), 34.54 (1), 33.95 (1), 29.27 (1), 26.22 (1), 4
24.87 (q), 18.64(q) and 17.69 (q); EI M&/z(M-H,0)"; HREIMS
(m/2: 218.16826 (M-HO)* for C,H,,0, for 218.16706.

4,15-Dihydro guaian-6, 10-d|er(é?): was obtained as a pale yel-
low liquid (150 mg), 1%, +2.8° (€ 0.5, CHCL); *H NMR (200
MHz, CDCL,); 8 5.63 (1H, brs), 4.82 (2H, brs), 2.52 (1H, m), 2.32
(2H, m), 2.25-2.0 (5H, m), 1.75 (2H, m), 1.25 (2H, m), 1.0 (6H, d, 7
J=7 Hz) and 0.92 (3H, d] = 6.5 Hz);13C NMR (50 MHz, CDC})
0 154.73 (s), 148.46 (s), 123.92 (d), 106.04 (t), 47.7 (d), 37.41 (d), 8
36.83 (d), 32.88 (t), 30.06 (t), 27.67 (t), 21.49 (q), 21.31 (q) and 17.07
(q); EIMS : m/iz 204 (M); HREIMS (m/2 204.1876 (Mj for 9
C,H,,, for 204.1878.

Guaian-4, 6-dien-16-ol (4): was obtained as a colourless oil
(5 mg), [1]?5, +3° (0.2, CHCL); UV (MeOH)A . 236 (15,000): IR 10
(neat):v_ . 3500, 1620 cmt; TH NMR (200 MHz, CDCJ); & 6.25
(1H, brs), 2.60 (2H, m), 2.45-2.20 (5H, m), 1.8 (3H, s), 1.75 (1H, m), 11
1.52 (2H, m), 1.24 (3H, s) and 1.1 (6H,X5 6.8 Hz); EI MS :m/z: 1
220 (M), HREIMS (m/2: 220.1704 (Mj for C,.H,,O for
220.17042. 13

Epoxidation of 1@-Methoxy-4-hydroxy guaian-6-enél): To an
ice cold dichloromethane solution (10 ml) of d@nethoxy-$-
hydroxy guaian-6-ene (20 mgy;chloroperbenzoic acid (30 mg) was
added and the reaction mixture was stirred for 30 minutes. After usual®
workup, the reaction mixture was chromatographed over silica gel to
give compound?g). 1

68, 73-Epoxy-1@-methoxy-#-hydroxy guaiane(5): colourless
liquid, [a]?5, +5.8° (¢ 0.6, CHCL); *H NMR (200 MHz, CDC)): &
3.16 (3H, s), 2.88 (1H, dI= 6.5 Hz), 2.12-1.75 (5H, m), 1.65—1.40
(7H, m), 1.35 (3H, s), 1.12 (3H, s) and 1.0 (6HJ &, 6.0 Hz); EI MS:
m/z236 (M-CH,OH)". 19

Epoxidation of guaian-6, 10-dienedol : To an ice cold 20
dichloromethane solution (10 ml) of guaian-6,10-dien-4-ol (30 mg), 21

6
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