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Abstract-The principal sterol of the marine diatom Phaeodactylum tricornutum was identified as (24@24-meth- 
ylcholesta-5,22E-dien-38-01. Two deuterium atoms were incorporated into this sterol when the diatom was cul- 
tured in the presence of [CD,]methionine indicating a 24-methylene intermediate. 

INTRODUCTION 

THE STEROLS of many marine algae of the Divisions Rhodophyta, Phaeophyta and Chloro- 
phyta had been identified,’ but by contrast the diatoms have received less attention. An 
early study2 indicated that Nitzschia closterium contained fucosterol (24E-ethylidenecho- 
lest-5-en-3P-01) while Navicula pelliculose was reported’ to possibly contain chondrillas- 
terol [(24R)-24-ethyl-5a-cholesta-7,22E-dien-3p-o1]. More recently the diatoms Cyclotella 
nana and Nitzschia closterium have been investigated4 and the sterol in both species 
reported as brassicasterol[(24R)-24-methylcholesta-5,22E-dien-3/?-ol]. As part of an inves- 
tigation of the sterols of marine invertebrates’ and their origin through the marine food 
chain we have now examined the sterol content of the diatom Phaiodactylum tricornutum 
(Chrysophyta; Bacillariophyceae). This diatom was formally known’ as Nitzschia closter- 
ium forma minutissima (Allen and Nelson). 

RESULTS AND DISCUSSION 

The sterol obtained from P. tricornutum was shown by GLC to contain one principal 
component with a retention time corresponding to brassicasterol. The IR, MS and NMR 
spectral data were consistent with the identification of the sterol as 24_methylcholes- 
ta-5,22E-dien-3fi-01. To determine the configuration at C-24 the 100 M Hz spectrum of the 
diatom steryl acetate was recorded at a sweep width of 250 Hz and compared with the 
NMR spectra obtained under the same conditions for samples of (24R)-24-methylcholesta- 
5,22E-dien-3/?-yl acetate (brassicasteryl acetate) and (24S)-24-methylcholesta-5,22E-dien- 
3/3-yl acetate. This latter compound was isolated from the sterol mixture extracted from a 
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brittle star (U~Aicn/~~ir~ rri~~~c~). and shown to have the (74S)-configuration b> c~/onol>si~ 
to give the side chain fragment which was isolated as the p-phenyl phenacyl cstcr. This 
ester had the opposite ORD curve to the corresponding side chain deri\.atit,e prc- 

pared from the (24R)-compound,ergosta-5,7,2X-trien-38-01.’ The spectra of the diatom 
steryl acetate and (24S)-24-methylcholesta-5. 22E-dien-?[I-vl acetate wcrc very similar but 
by comparison. in the spectrum of brassicasteryl ketate there was a significant dounfield 
shift of the doublet for the C-21 methyl protons and also to a lesser extent of the C’-25: 
methyl doublet (Fig. 1). A similar comparative difference in the positions of the C-21 

(b) 

methyl protons doublets is observed’,8 in the NMR spectra of the C-24 epimers 
(24S)-24-ethylcholesta-5.X!E-dicn-3[k~l (stigmasterol) and (24R)_24-eth!IchoI~sta-5.22EI- 
-dien-3jCol (poriferastcrol). It is therefore concluded that the diatom sterol is most proh- 

ably (243)-24-methylcholesta-5.22&dien-3/I-ol. It is noteable that the m.p. of both the free 
sterol (147-148’) and the steryl acetate (157--158’) were in good agreement with the litera- 
ture’ values for brassicasterol (148 ‘) and its acetate (1%‘) and were also identical to the 
m.p.s given for the sterol and its acetate obtained previously from c‘. IIUIIO and N. c’losto.- 
ium4 Sterols previously isolated from a crinoid (crinosterol)‘” and a mollusc (pincsterol)’ ’ 
were suggested to be (24S)-24-methylcholesta-5,22E-dien-3/&ol. while we have identified 
this compound in an ophiuroid.’ It now seems probable that these marine invertebrates 
derive this compound via the food chain and the present identification of this stcrol in 
a diatom suggests that these algae are possibly the primary source. 
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To obtain information on the mode of biosynthesis of the diatom sterol, P. tricornutum 
was cultured in the presence of [CDJmethionine. MS of the purified steryl acetate showed 
that the relative abundance of the ion at m/e 382 (M+ + 2-acetate) increased from 5”,/, for 
the control unlabelled steryl acetate to 19% for the steryl acetate obtained from the alga 
grown with [CDJmethionine. The incorporation of two deuterium atoms indicates that 
a 24-methylene intermediate is produced in the C-24 alkylation mechanism.‘2,‘3 It is inter- 
esting that the subsequent reduction of the 24-methylene compound in P. tricornutum 
appears tolead to a sterol with opposite C-24 configuration to that found14,15 in the sterols 
of Ochromonas species (Chrysophyta; Chrysophyceae). An extension of this type of study 
to other members of the Bacillariophyceae and Chrysophyceae may provide useful phylo- 
genetic information.” 

EXPERIMENTAL 

Methods were generally as described previously. I6 Phaeoductylum tricornutum (Bohlin) was grown in Erdsch- 
reiber medium” at ambient temp. under continual ‘Gro-lux’ illumination and a stream of 5”/;, (v/v) CO* in air. 
The cells (25 g fr. wt) from 16 1. of medium were harvested after 14 days by centrifugation, broken in a Braun 
homogenizer and the non-saponifiable lipid extracted in the usual manner. The sterol (m.p. 147-148”) was 
obtained b) preparative TLC [silica gel developed with 2”” (v/v) EtOH:CHCI,]. acetylated and further purified 
by TLC [IO”,, (ww) AgNO,:silica gel developed with pure CHCI,] to gibe the steryl acetate (5.5 mg) which was 
homogeneous by GLC. m.p. I57- 15X IR: vmax cm I. 1720. 970. 955, 795. MS: I,I,~’ (“.I. 380(100). 365(4). 313(2). 
782(Z). 255(19). 228(I). 213(13). R’MR: (100 MHz) (ci). 5.37 (III. IH. C-6). 5.15 (111, 2H. C-22. C-23). 4.45 (m. 1H. 
C-31). 2.01 (s, 3H. CH,CO;). I.02 (s, 3H, C-19). I.03 and 0.97 (d. 3H. C-21). @94 and 0.87 (d, 3H. C-28). @87, 
0.80 and 0.85. 0.78 (d’s 6H. C-26 and C-27). @69 (s. 3H. C-18). 

Iworporahon o~[CD,]rllrthioninr. P. rricornuturn was cultured in 200 ml batches of Erdschreiber medium con- 
taining 50 mg of [CD,]methionine. The sterol was isolated and purified as the acetate as described above and 
then examined by MS. 
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