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--A new species of Zoanrhur from the Bay of Bengal contains a novel gmup of alkaloids that 

possess antiinflammatory and analgesic properties. The structures of two new isomeric alkaloids, 28- 

deoxyzoanthenamine (4) and 22-epi-28-deoxyzoanthenmine (5). were elucidated by interpretation of 

spectral data. 

Previous studies1.' of an unidentified colonial zoanthid of the genus Zoanrhur, which occurs as dense mats on 

intertidal rocks along the Visakhapamam coast of India, have resulted in the isolation and identification of three 

unique alkaloids, zoanthamine (1). manthenamine (2) and wanthamide (3). The alkaloids are of pharmacological 

interest because they inhibit phorbl mpistate acetate (PMA) induced inflammation of the mouse ear. The 

structure of wanthamine (1) was devrmined by X-ray analysist and the structures of wanthenamine (2) and 

zoanthamide (3) were proposed on the basis of interpretation of spectral data.' In this paper we describe two new 

isomeric Zoonrkur alkaloids. 

+~cdicaled to Fmfessor Sir Derek H.R Barton on the occasion of his 7 0 ~  binhday. 



The isomeric alkaloids 28-dwxywanthenamine (4) and 22-epi-28-deoxywanthenamine (5), which were 

isolated using the chromatographic pmedures described previously? both have the molecular formula C,oY9N0,. 

which corresponds to one less oxygen atom than is present in wanthenamine (2). Comparison of the spectral data 

of 4 and s3 revealed no major differences, except for the chemical shifts of pmton and carbon signals associated 

with the lactone ring. The infrared spectra of 4 and 5 both contained bands at 1770 (y-lactone), 1710 (ketone), 

1660 and 1635 cm8 (unsaturated ketone). Comparison of the 13c nmr data (Table I) of 4 and 5, both of which 

contained a signal due to a saturated ketone and five methyl signals, with those of wanthenamine (2) strongly 

suggested that the C q O  p u p  at C12 and the hemi-ketal gmup at CM in 2 w m  replaced by a methyl p u p  and 

a ketone in 4 and 5. The signals assigned to C11 in the spectra of 4 and 5 are downfield of the corresponding 

signal in the wanthenamine (2) specmm: this difference is partially due to the y-effect of the C28 oxygen and 

may also reflect a change in the geometry of the molecule. Comparison of the 'H nmr specw (Table 2) of 4 and 

5 with that of wanthenamine (2) also supported this proposal since the HI9 and HZ1 signals were both shifted 

downfield by the CZO carbonyl group. In addition, the methylenc signals at 8 3.95 and 3.51 in manthenamine (2) 

an replaced by methyl signals at S 0.98 and 0.91 in 4 and 5 respectively. 

The major differences in the spectral data of 4 and 5 were found in the 'H nmr spectra, particularly in the 

chemical shifts (but not coupling constants) of the two pairs of methylene signals assigned to the y-lactone ring 

(see Table 1: the signals an assigned a and P with a-hydrogenspointing toward CZI). Thechemical shift 

differences indicated that 4 and 5 were isomeric in the vicinity of the y-Sactone ring but they could not be used to 

pinpoint the isomeric center(s). However, nuclear Overhauser effect difference spectroscopy (NOEDS) clearly 

Table 1. 50 MHz 13c nmr data for wanthenamine (2), 28-dwxyroanthenamine (4) and 22-epi- 
deoxywanthenamine (5). 
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a-d For each compound, values with identical superscripts may bc interchanged. 
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Table 2. 360 MHz 'H nrm data for 28-dwxywanthenamine (4) 
and 22-e~i-28-deoxyroanthenamine (5). . 
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showed that 4 and 5 were isomeric at Q2 (Table 3). For both compounds, irradiation of the HZ1 signal caused 

enhancements of the Cq26 .  C q 2 9  and HI3 signals, c o ~ r m i n g  the same gwmeuy about the two adjacent rings. 

but caused a small enhancement of the H25a signal in 4 and the H23a signal in 5, suggesting that the alkaloids 4 and 

5 were isomeric at C22. Irradiation of the C%29 signal gave enhancements of the HZ1 signal in both 4 and 5, the 

H25P signal in 4 and the H23P signal in 5. Funhennore, irradiation of the C%28(+q30)  signal produced 

enhancements of the HI8 signal in both 4 and 5, the H23a and H23P signals in 4 and the H25a and H25P signals in 5, 

Table 3. Comparison of nuclear Overhaurn effect difference spccmscopy (NOEDS) data. 

Signnl hadinred Signnls Enhanced 
4 5 

HI8 H19, HZ8 H19, H28 
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H23P 
not done 

HZ8 (H30) HIS, H23a. H23P. HI1 (H4) HIE, WSa,  E S P .  HI 1 (H4) 
H29 HX, HZ58 H21.1123 



confuming the proposed gwmeUies? The two cpimers 4 and 5 can be formed by cyclization of a putative 

intermediate 6 in which rotation about the 9.22 bond can occur. 

28-Dwxyzoanthmamine (4) is a potent antiinflanunatory and analgesic agent.' 
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3. 28-Deoxyzopnthennmine (4): mp 305-3WC. [alD 216' (c 3.7, CHQ3); ir ( C H q )  1770,1710,1660.1635 

cm-'; uv (MeOH) 238 nm (e 16,250); 'H nmr ( O C 4 )  see Table 2; 13C nmr ( C D q )  see Table 1: HRMS, 

mlz 493.2826, SOH39N05 requires 493.2823.478.2585 (CZ9qINO5). 328.1914 (C2,HZ6NO3). 

22-epi-2&Deoxyzoanthenamine (5): oil; [aID +85' (c 2.36, CHC4); ir (CHC4) 1770. 1710, 1660, 1635 cm.'; 

uv (MeOH) 237 nm (e 14,200); 'H nmr (CDQ,) see Table 1: "C nmr (CDQ,) see Table 2; HRMS, mlz  493.2839, 

C&,,N05 requires 493,2828,478,2583 (C2&N05). 328.1930 (C20H36N03). 

4. Having shown that isomers at C22 can exist, we had to determine the stereochemistry at C22 in wanthenamine 

(2) which had b a n  assumed to be the same as that in zoantharnine (1). F o m t e l y ,  n.0.e. measwments 

indicated that the proposed sterecchemistry at C22 of zoanthamine (2) is correct. 

5. 28-Moxymanthcnamine (4) inhibits phorbol myristate acetate (PMA) induced inflammation of the mouse ear 

(ED,, = 9 &ear, cf. manoalide ED5, = 85 pgear) and is active at 50 mglKg in the phenylquinone assay for 

analgesia 
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