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As part of our investigation of marine natural products from organisms 

inhabiting the cold waters off Newfoundland and Labrador we are examining a 

number of marine invertebrates including several soft corals of the order 

Alcyonacea (phylum Coelenterata, class Anthozoa, subclass Octocorallia). Warm 

water species of this order have yielded a number of novel natural products 

including sesquiterpenes, 1 cembranolide diterpenes, 
2 
and polyhydroxylated 

steroids. 
3 We now wish to report the isolation of an unusual C21 steroid with 

a vinyl side chain, 1, from Gersemia rubiformis (Pallas), an Alcyonacean coral 

known locally as the sea raspberry. In addition, we report its synthesis from 

progesterone. 

Only two other examples of C21 steroids from marine sources are known. A 

C21 sterol has been reported as the aglycone from several starfish saponins, 4 

and recently the first free pregnane derived sterols 

sponge Haliclona rubens. 5 

Specimens of Gersemia rubiformis were collected 

Broyle, south of St. John's. The acetone extract of 

was fractionated by high speed liquid chromatography 

were isolated from the 

at Admiral's Cove, Cape 

the freeze-dried animals 

on silica gel using a 
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stepped hexane:ether gradient. A fraction which eluted with 10% ether was 

subjected to preparative thin layer chromatography on alumina to afford the 

crystalline ketone l_, (m.p. 166-167’, from MeOH) in 0.05% yield based on the 

dry weight of the animal. 

Hydrogenation of 1 over 5% Pd/C in ethyl acetate afforded a 1:2 mixture of 

So and 58-pregnane-3-one (2 and z), which were identified by comparison with 

authentic samples. 6 This established the gross structural features of 1. and, 

with the data below, indicated that stereochemistry was 88, 9cr, 14cr, 178. 

High resolution mass spectrometry established the molecular formula of 1. 

to be C21H280 (m/e 296.214 f .OOl; talc 296.214). The infrared spectrum (CHC13) 

displayed a strong conjugated ketone absorption (Xmax 1660 cm-‘), as well as 

C=C stretching bands (Xmax 1615, 1595 cm-‘). The ultraviolet spectrum (Xmax 

(MeOH) 244 nm, E = 15,500) suggested the presence of a cross conjugated 

dienone. 7 Further evidence for this system was provided by the 1 
H n.m.r. 

spectrum which showed signals for three olefinic protons at low field in a 

pattern characteristic of steroidal A1*4-3-ones.8 A doublet at 6 6.93 (lH, 

J = 10Hz) and a doublet of doublets at 6 6.10 (lH, J = 10,2Hz) were assigned 

to the C-l and C-2 protons respectively. The proton at C-4, coupled to the 

C-6 methylene as well as the C-2 proton, appeared as a compact multiplet at 

6 5.97. The presence of the vinyl group was demonstrated by a complex ABC 

pattern of signals at approximately 6 4.8 (m, lH), 6 5.0 (bs, 1H) and 6 5.6 

(m, 1H). In addition, the spectrum displayed two three proton singlets at 

6 0.63 and 6 1.20 assigned to the C-18 and C-19 methyl groups respectively. The 

base peak of the mass spectrum enpeared at m/e 122 and is typical of a AlS4-3- 

keto steroid.’ A common feature of the mass spectra of C-17 substituted steroids 

is the elimination of the side chain plus 42 mass units. 
10 A major fragment at 

m/e 227 (M-69) therefore indicated a side chain of 27 mass units and is 
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