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Three new sesquiterpenoid lactones, palmosalides A-C (l-3), possessing both ere~philane and bakkane Summarv: 
carbon skeletons, have been isolated from the Indian Ocean telestacean octocoral Coelogorgiapalmosa Milne Edwards 
& Haime. The structure determinations of the new eremophilanes, pahnosalides A aud B, were accomplished by NMR 
methods, while the structure of pahnosalide C was assigned by X-ray analysis. Palmosalide C (3) belongs to the rare 
bakkane class of sesquiterpenoids, but it is epimeric to the known terrestrial bakkenolides at the C-7 spire center. This 
is only the second telestacean to be investigated chemically, and the first report of sesquiterpenoid synthesis in this rare 
class of marine invertebrates. 

Marine octocorals of the order Telastaceae are rare coelenterates found mainly in tropical marine environments. 

Because of their limited scope and distribution. these soft-corals have received less chemical study than other octocorals, 

such as the gorgonians, alcyonaceans (true soft-corals) and stoloniferans. Only one genus, Telesfo, has thus far been 

investigated. Studies have shown that Tel&o spp. produce unprecedented halogenated prostaglandin derivatives and 

truncated steroids.2 During an expedition to the tropical reefs of Aldabra Atoll, Indian Ocean, we encountered a 

gorgonian-like invertebrate which was later identified as Coefogorgia paimosa , a true telestacean octocoral. In 

subsequent studies, we found this invertebrate to be a rich source of several new sesquitupene &ones, palmosalides 

A-C (l-3). the structures of which are qorted here. 
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NMR Data for Palmosalidea A-C (l-3). 

1 2 3 
C# 13c 1H 13c 1H 13c 1H 

1 126.7 (0 5.60 (m) 73.1 (CR) 5.01 (m) 118.9 (CH) 5.40(m) 

2 25.8 (CH~ 

3 27.2 (CH2) 

4 40.6 (CH) 

5 41.2 (C) 

6 37.3 (CH?) 

7 159.4 (C) 

8 103.7 (0 

9 45.0 (CH~ 

10 136.6 (CJ 

11 122.8 (C) 

12 1729 (C) 

13 8.1 (CHd 

14 15.9 (CHa) 

15 17.8 (CH3) 

OAC 

2.12 (m) 
2.00 (m) 

1.46 m 

1.70 (ddq. J=4.6. 10.2, 6.8) 

_- 

ax 2.74 (d, J=13) 
eq 2.15 (dd, J=13. 1.4) 

__ 

4.00 (br. OH, erchlmge) 

ax 2.80 (d, J=14) 
eq 2.48 (ddd, Pl4, 5.4.28) 

__ 

__ 

_- 

1.71 (d, J-1.4) 

1.00 (d, J&.8) 

0.84 (s) 

30.6&X3 III 25.2 (CH# 2.15 (m) 

26.0 (CHz) nr 26.7 (CH# 1 A-1.65 (m) 

42.7 (CR) N 38.8 (CH) 1.4-1.56 (m) 

40.9 (C) -- 429 (C) --- 

38.3 (CH# ax 2.62 (4 J=l3) 38.5 (CHdb 2.04 (AR dd J=t!JI 
eq 2.05 (6 J=l3) 

158.7 (C) -- 52.3 (C) -- 

103.5 (C) - 180.1 Q -- 

38.4 (0’ m 46.6 (CR@ 2.75 (m) 
2.40 (d. J=15) 

44.0 (CH) 1.65 (m) 144.4 (C) -- 

123.4 (C) -- 63.9 (C) -- 

172.3 (C) -- 82.6 (CH) 5.41 (s) 

8.1 (CH,) 1.80 (s) 20.9 Kx3) 1.58 (s) 

15.4 (CH3)b O.% (d, J=6.1) 16.7 (CH3)s 0.92 (d, J=6.8) 

128 (CH3)b 0.77 (s) 12.7 (CH3~ 1.01 (s) 

170.6 (C) 
21.2 (CH,) 2.00 (s) 

* IH NMR spectra were recorded in CDCls solution at 360 MHZ. t3C NMR specha were recorded in CDCls solution at 75 MHZ 
proton sssigpne~ were aided by siagle frequency decoupling and COSY measurements. Carbon assigaments and pton uxrektions 
forlweremadeonthebasisofXHCORRandCOLOCexperiments,andthoseofZand3weremadebyanaloSy. Thenotations 
s,b, etc. within a c&nnn denote that assignments are insecue 
wss not resolved. 

and may be interchanged. Ihe notation “nr” indicates that the signsI 

C!ollections of C. pahosa were stored in isopropyl alcohol and subsequently extracted with mixtures of 

methylene chloride and ethyl acetate. The combined organic extracts were reduced to a concentrated tar and 

chromatographed by vacuum flash methods over TLC grade silica gel, eluting with various mixtures of ethyl acetate in 

hexane. HPLC purification of medium polarity fractions (20% ethyl acetate / hexane) yielded palmosalides A-C (l-3). 

Pahnosalide A, mp 172-174O, analyzed for C!tsH& by combined HRMS and NMR methods.3 Infrared absorption at 
1755 cm-l and UV absorption at 221 nm, coupled with the observation of a 13C NMR carbonyl band at 172.9 ppm 

illustrated that 1 was an a$-unsaturated-&ctone. An additional 13C hemi-ketal carbon at 103.7 ppm, in conjunction 

with no other oxygen bearing carbon resonances, further illustrated that the lactone was rhydroxylated. The full 
assignment of the structure of pahnosalide A was subsequently accomplished by NMR experiments involving DEPT. 

XHCORR and COLOC experiments (Table and ref. 3). Particularly diagnostic were the geminal couplings found in the 

JH NMR spectrum for the vicinally isolated protons at C-6 and C-9. The extended coupling of the equitorial C-9 proton 

was illustrated as allylic to the C- 1 proton and homoallylic to one of the C-2 protons. The downfield shift of the axial 
(a) C-9 proton indicated it was eclipsed with the adjacent hydmxyl group. Similarly, the equitorial C-6 proton showed 
homoallylic coupling to the olefinic C- 13 methyl group. The methyl gmup at C-4 was placed in an equitorial position 

on the basis of the large, 10.2 Hz (axial-axial), couplings observed for the proton at that position. The bridgehead 



1975 

methyl group at C-5 was placed in a B (axial) position by analogy to 3. by comparison with other emmophilanes, and to 

accommodate the overall &shielding and pronounced homoallylic couplings observed fmm the eremophilane bicyclic 

ring system. Comprehensive tH -rsC NMR correlation experiments confirmed the relationship of all protons to their 

adjacent carbons leading to the structure shown in 1.3 

I?dmmkk B (2), an o& analyxed for C17H2405 by HRM8 and 13C NMR methods3 Comparison of all 

spectral data with those of 1 allowed the structure of 2 to be formulated as the acetic acid mms-addition product at the 

C- 1 C- 10 olefinic position. 13C and ‘H NMR coupling constant and chemical shift data further suggested a tranr 

decaliu structure. The C-l acetoxyl group was placed in an sxial orientation because of the small coupling constants 

observed for the C-l equitorial proton (< 4 Hz for each of 3 couplings). 

Pahnosalide C (3). mp 147-1490, analyzed for Cr$-I~@. also by combined HRM8 and NMR methodss 

However, the spectral data for this compound were not in accord with those of palmosalides A and B. In particular, the 

+sred spectrum showed a saturated lactone carbonyl band at 1800 cm-‘, and the 13C NMR spectrum a cormsponding 

csrbonyl band at 180.1 ppm. NTvlR spectral measurements illustrated that the olefin-containing A ring was intact, but 

the presence of a quaternary carbon at 52.3 ppm in the 13C NMR spectrum of 3 showed that significant modification to 

the eremophilaue skeleton had taken place. 

The structure of this compound was 

subsequently solved by single crystal X-ray 

analysis. An X-ray perspective drawing of 

palmosaMe C is shown in the figure with relative 

stereochemical assignments only. Pshnosalide C is 

related to bakkenolide A (4), the first reported 

member of the bakkane @&inane) class of sesqui- 

terpenoids. However, the relative stereochemistry 

of the C-7 spirocarbon center in this compound is 

inverted to that assigned to the bakkane sesqui- 

terpenoids? Pahnosalide C crystallized in the 

orthorhombic space group P212121 with the unit cell dimensions of a=5.808(2), b=13.763(4), c=l6.336(5) A. Density 

considerations indicated that one molecule of the composition CISH@J formed the aVmmemc unit. Ah unique 

intensity data with 20 c 114’ were collected on a computer controlled four-circle diffractometer using graphite 

monochromated Cu Ka radiation (1.542 A) and variable speed, one degree ~scans. Of the 1061 total reflections 

collected, 904 (85.2%) were judged observed (IFol>30 (Fo)).~ A phasing model was found by standard direct methods 

and extended with Fourier refinement. Following partial refinement, the hydrogens were located through difference 

Fourier synthesis. Block diagonal least squares refinements with anisotropic nonhydmgen atoms and isotropic 

hydrogens converged to a convential crystallographic residual of 0.0599 for the observed reflections. 

Bakkane spire-sesquiterpenoids am of limited distribution, isolated mainly from two genera of composite 

plautsP Because emmophilaues am generally isolated from the same extracts, the biosynthetic interconversion of these 

two carbon skeletons has been the subject of discussion and experiments involving biomimtic interconversions6. 

Although the planar structure of palmosalide C (3) is of the bakkane skeleton, this compound is epimeric to the 

terrestrial bakkanes at the C-7 spire center. Related spirolactones, possessing different carbon skeletons, have also been 
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isolated fmm the marine stoloniferan Tub@ora musical, fmm the sponges Dysidea etheria~atd Spongia o~cidi.@, 

and from the liverwort Pfychanthus srriatuF.lO 
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