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In contrast to the extensive recent1 work on natural products of gorgonians (order Gorgonacea) 

and soft corals (order Alcyonacea), members of the closely related sea pens (order Pennatulacea) 

have not been investigated. We now wish to report the isolation of novel steroids, possessing 

unusual side chain functionality and stereochemistry, from the sea pen Ptilosarcus gurneyi 2,3 Gray. 

Repeated column chromatography over silica gel of the crude hexane extract yielded -10-15 mg 

(0.02%) of a white solid, homogeneous by tic. Gas chromatographic (GC) and GC-MS analysis indi- 

cated a mixture of six compounds which, as 

(1% OV-25) into three fractions: A (20% of 

tained two components of molecular weights 

respectively. 

the acetate derivatives, were separated on a GC column 

the mixture), B (80%) and C (<l%). Each fraction con- 

430/432 (9/l),4 428/430 (7/3),' and 4421444 (l/l)4 

A small amount of the 428/430 compounds (peak B) was'collected by preparative GC and the par- 

tial structure ,&, deduced from the spectral data (ir, vzzF;13 1710 and 1645 cm 
-1 

; uv, A /zT 205 nm 

(s*7000); 100 MHz pmr(CDC13), three proton singlet at 6 3.70 (-CO,CS)).~ The transoid nature ofthe 

double bond in 1 was clearly denoted by the 16 Hz coupling constant between HA (6 5.78, lH, d, 

J = 16 Hz) and HB (.a 6.91, lH, dd, J = 16,9 Hz). The multiplicity of the 6 6.91 proton required 

that it was coupled to two vicinal protons, HA and HC. The pmr and mass spectral data provided 

convincing evidence that the 428 compound contains a steroid nucleus with 38-acetoxy-As-function- 

ality by the one proton signals for the C-6 olefinic proton atb 5.35 (br t), the6 4.80 (br m) 

signal for the C-3 a-proton, and by the two J-proton singlets at6 0.99 (C-19) and6 0.65 (C-18). 

The absence of a molecular ion at m/e 428 and the fragment peaks appearing at m/e 368 CM+ - AcOH -- -- 

(base peak)], m/e 255 CM+ -- - (AcOH + side chain)], m/e 249 (B-ring cleavage + H transfer) and m/e -- 

213 (D-ring cleavage t H transfer) are all in good agreement with the proposed A5 steroid nucleus.6 
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The presence of four oxygens (acetate and carbomethoxyl groups) and the 428 molecular weight re- 

quire a molecular formula of C27H4004. The steroid nucleus and partial structure a encompass all 

atoms except for CH3; clearly the completed structure is ,& in which R is replaced by the steroid 

nucleus and R' is a methyl group (confirmed by a secondary methyl group pmr signal at 6 0.99 (3H, 

d, J = 6.0 Hz)). 

Confirmation of this structural assignment (5 with unknown C-20 stereochemistry) was attempted 

by synthesis. The i-methyl ether aldehyde 27 was treated with the 

phenylphosphorane, p-toluene sulfonic acid in 20% aqueous dioxane, 

in pyridine to yield methyl (E)-36-acetoxy-A 5y22-choladien-24-oate 

differed from the natural product in gas chromatographic retention 

ylide carbomethoxymethylenetri- 

and finally acetic anhydride 

(,$), m.p. 151.5 - 152O, which 

and pmr spectral detail (see 

Table 1). The pmr data confirmed the nature of the steroid nucleus and side chain functionalities, 

thus suggesting that the difference between the natural product and 3 was a stereochemical one, 

most likely at C-20. That this assumption was correct was established by synthesis of the C-20 

epimer of 2. The i-methyl ether aldehyde ,$ was exposed to methanolic KOH at room temperature 

followed by LiA1H4 reduction to yield a mixture from which the i-methyl ether alcohol ,$ was ob- 

tained pure by column chromatography over tic-mesh silica gel. 
0 

Quantitative reoxidation to the 

aldehyde without affecting the C-20 stereochemistry was effected with the Collin's reagent. 9 The 

complete side chain unit and the steroid nucleus functionalities were introduced as before to 

yield 2, m.p. 151.0 - 151.S0, which had identical Rf, gas chromatographic retention time and pmr 

spectral properties as those of the natural product (see Table 1). 

Table 1 

Retention 
time on 

100 MHz pmr data in 6 

1% OV-25 
HA HB 

C-18 c-19 c-21 

2 23.7 min 5.78 6.91 0.65 0.99 0.99 
% 

(natural) 

2 23.7 min 5.70 6.91 0.66 0.99 0.99 

(s;thetic) 

t 28.2 min 5.76 6.07 0.74 1.01 1.08 

(synthetic) 

Evidence indicating that the m/e 430 component of peak B is the 5,6-dihydro analog of 5 waspro- -- 

vided by the mass spectral peaks at m/e 430 (M+), m/e 257 CM* - (AcOH + side chain)] and m/e 215 (D- -- -- -- 
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ring cleavage + H transfer). 
6 

Singlet signals, 3H, in the pmr spectrum at 6 0.80 and 6 0.64 are 

in excellent agreement with calculated values for the C-19 and C-18 methyl groups of a 36-acetoxy- 

5a,l4a-steroid. 
10 

With the limited data in hand at present, the 430/432 steroids in peak A of the GC chromato- 

gram are believed to be the 22,23-dihydro and 5,6,22,23_tetrahydro analogs of 2 respectively. The 

442/444 compounds in peak C are believed to be the 4-methyl homologs of the peak B components. 

11 
The presence of marine sterols possessing short side chains has recently been reported and 

is a topic of current interest.lL It is likely that they arise from the biological oxidation of 

cholesterol. On the other hand, no bile acid-type sterols have been isolated from marine sources 

other than fish bile and these possess the standard saturated bile acid side chain of "normal" 

(i.e. 2) C-20 stereochemistry. The natural occurrence of the methyl ester of an unsaturated bile 

acid side chain with inverted C-20 stereochemistry raises intriguing biosynthetic questions which 

we hope to answer. The C-20 stereochemistry had not undergone a change during the isolation pro- 

cedure since no isomerization of 5 to 4 was detected under refluxing methanolic HCl conditions. 
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