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5 m and 25 m x 0 2 mm tmmobdlzed OV-1 fused stltca captllary 
columns, programmed from 100” to u)o” at 4”/mm The sample 
was loaded onto the column usmg an au-cooled, on-column 
syringe injector Camer gas was He at a mean flow rate of 
lOOcm/sec, FID was at 300” Peak areas were determmed by 
reporting integrator and are uncorr for relattve response for 
eaters over the C&&, range GC/MS was camed out using a 
quadrupole filter instrument operating at 70 eV, 300 ALA electron 
energy and an ion-source temp of 200” Other mass spectrometer 
parameters were chosen to maxmuze lugh mass sens1tlvlty 
Spectra were taken at 2 8 see mtervais The cap&uy column was 
coupled to the mass spectrometer Ion-source vta an open-spht 
interface heated maximally at 285” The approxunate amount of 
each ester within a homologue was deternuned by mtegratlon of 
the ion chromatograms for the [RCOIH2]+ fmgments CI probe 
MS were obtamed using CH4 reactant gas at 0 6 Torr and an 
evaporauon temp of 300” 
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Abstract-The sterols of Clerodendrum splendens, an angosperm belongmg to the fanuly Verbenaceae, were found to 
possess a 24/Sethyl group No other sterols were detected The major sterol was 24j&ethylcholesta-5,22E,25(27)-tnen- 
3B-01 [also known as 25(27)dehydroponferasterol] A very small amount of what may have been its 22- 
dlhydrodenvatlve, clerosterol [also known as 25(27)-dehydrochonasterol] was also found The dommant n-alkane was 
Cz9 (n-nonacosane) and the dommant n-alkanol was C2s (n-octacosanol) 

INTRODUCTION 

In the great nqonty of mature an&osperms which have 
been mvestlgated the dommant sterols possess a 24a-alkyl 
group [l] Whde smaller amounts of 24/Y-methylsterols 
often occur, 24&ethylsterols have been found only rarely 
Examples include the A’-24JLethylsterols of K&n&e 
dalgremontlana [2], Conopharyngta durrssuna [S], 
Enhydra f?uctuans [4,5], Cucurblta maxuna [6] and 
various species belongmg to the genus Clerodendrtun 
[7-133 A’-24B-Ethylsterols are well d-bed m the 
fanuly Cucurbltaceae [14-203 Interestmgly, 24/3- 
ethylsterols frequently appear to be unaccompanied by 
24a-ethylsterols or by 241x- or 24B-methylsterols (m cases 
where the configuration at C-24 has been firmly es- 

tabhshed) However, there have been reports of the 
presence of sltosterol (without ‘H NMR substantiation 
of configuration) along with 24/3_ethylsterols m the roots 
of Clerodendrum pamculatum and Clerodendrum cole- 
brooktanum [l l] and the flowers of Clerodendrum m- 
fortunutum [12,21] It has also been reported that the leaf 
fat (which was 4 1% of the leafmatenal) of Clerodendrum 
merme yielded two lsomenc sterols with empuxal for- 
mulae CJ&O, one of which was presumed to be 
cholesterol [22,23] 

Clerodendrum splendens, a native of Sierra Leone, 
became avadable to us through the kindness of Dr Donald 
G Huttleston This partxular plant does not appear to 
have been prenously mvestlgated and It offered an 
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opportunity to examme further (a) whether 24/I- 
ethylsterols are characterrstlc of the genus Clerodendrum, 
(b) if so, whether they would have a A2’(“)-bond of 
biosynthetic slgnticance [l, 2,9,24-261, and (c) whether 
other 24alkyl or 24-desalkylsterols are present and to 
what extent We also have exammed the alkane and 
alkanol content 

RESULTS AND DISCUSSlON 

The lipids are discussed m the order of their elutlon 
from an alumina column 

Hydrocarbons 

The hydrocarbon fraction showed three mam GLC 
peaks isothermally on XE-60 Hrlth RR, 0 19,O 25 and 0 40 
The compounds were exammed more carefully with a 
temperature program from 175” to 235” Based on a 
compatlson with authentic standards, the prmclpal 
hydrocarbons were Identified as the CZ7, C29, and Csl n- 
alkanes together mth small amounts of other chain 
lengths The complete list and relative amounts were Cz7 
(13%)* Cl8 @%I, c29 (43%), C30 (2%), CJ1 (30%), G2 

(2%) and CjJ (7%) The mass spectrum of the nuxture 
showed ions at m/z (relative mtenslty) 464 (4), 450 (3), 436 
(29), 422 (5), 408 (lOO), 394 (14), 380 (84), 366 (22) The 
‘H NMR spectrum of the mixture was consistent with the 
assigned structures and showed the absence of branched- 
cham hydrocarbons 

Fatty alcohols 

Fatty alcohols were separated from the 4&dlmethyl- 
sterols by dflerentml soluhhty m hexane The fatty 
alcohols were preclpltated essentmlly completely by sol- 
ution of the rmxture (with 4&dmethylsterols) m hot 
he<ane followed by rapid cooling to ca 0” GLC analysis 
of the preclpltate on XE-60 showed vn-tually a single peak 
with RR, 0 68 On comparison with authentic n-alkanol 
standards on an SP-1000 column at 200”, the alkanol was 
ldentdied as C2s (n-octacosanol) Mass spectral analysis 
showed an intense peak at m/z 392 [M - H,O]+, confirm- 
ing the predominance of Cls, with smaller peaks at m/z 
364 and 420 indicating trace amounts of the C26- and C,,- 
alkanols 

4+Dunethylsterols 

After separation from the fatty alcohols, the 4,4- 
dlmethylsterol fraction (hexane-soluble material) was 
chromatographed on TLC The matenal which moved 
with the rate of lanosterol was submltted to GLC analysis 
on XE-60 Two components were evident with RR,s 1 70 
and 196 The RR,s of the two compounds corresponded 
well with those of authentic cycloartenol and 24- 
methylenecycloartanol The compounds were not further 
mvestlgated but have been reported earher by Bolger et al 
[8] to be present m another species of this genus, C 
campbelh 

CDesmethylsterols 

The fourth matenal from the alumma column was the 
Cdesmethylsterol frachon On TLC this fraction moved 
with the rate of authentic cholesterol GLC analysis 
showed a peak with RR, 142 After crystalluation, the 
compound melted at 149” A UV spectrum indicated the 

absence of corqugated double bonds, the IR spectrum 
showed v_ 890, 1650 (termmal methylene), 960 (trans- 
d:substltuted double bond) and 802 cm-’ (tnsubstituted 
double bond) Peaks appeared in the ‘H NMR spectrum 
at 6070 (s, C-18), 084 (t, C-29), 102 (s, C-19), 102 (d, C- 
21) and 165 (s, C-26) and m the mass spectrum at m/z (rel 
mt) [fragment] 410 (13) [Ml’, 395 (4) [M-Me]+, 381 
(12) [M -C2H5]+, 377 (4) [M - Me - H20]+, 363 (12) 
[M-C2H5-H20]+, 309 (11) [M-CsH11-H20]+, 
300 (40) [M-C7HIIO]+, 273 (19) [M-side &am]+, 
272 (40), 271 (lOO), 255 (76) [M -side cham - H20]+, 
253 (21), 231 (lo), 229 (14), 227 (ll), 215 (22)and 213 (34). 
Mass spectral analysis also mdlcated a few per cent of a 
contammant with [M]+ at m/z 412, which was probably 
the 22-dlhydrodenvatne of the major sterol The IR, mass 
and ‘H NMR spectra of the dommant 4-desmethylsterol 
were identical with those obtamed by Bolger et al [9] and 
Nes et al [2] for 24fi-ethylcholesta-5,22&25(27)-tnen- 
3&01 [25(27)-dehydroponferasterol] The trace com- 
ponent with [Ml+ at m/z 412 was probably 24fi- 
ethylcholesta-5,25(27)-dlen-3/?-ol (clerosterol) which IS 
the dommant sterol m C tnfortunatum [7] and apparently 
in some other Clerodendrum species [ 11,133 No evidence 
was obtamed for any other 4-desmethylsterol 

The presence of A 25(27)-24/3-ethylsterols m Clero- 
dendrum (mcludmg the species exammed here) IS con- 
sistent with a 24fialkylatlon mechamsm whtch pro- 
ceeds vn~ removal of a proton from C-27 and is engramed 
m the genus without the mechamsm for formatlon of 24 
methylsterols Also, different species Hrlthm the genus 
seem to differ m their sterol composmon only by the 
extent of dehydrogenatlon at C-22(23), since some species 
contam ather mostly clerosterol or mostly 25(27)- 
dehydroponferasterol The sterol pattern 1s remarkably 
divergent from that m ‘main hne plants [ 1,2] and actually 
appears to be closer to that m many algae [1] 
Clerodendrum thus seems to be less highly developed than 
the nqorlty of angosperms, perhaps havmg had a 
different evolutionary expenence However, the lsolatlon 
of 24/3_ethylsterols from plants other than species of 
Clerodendrum elnnmates use of these sterols as a chemotax- 
onomlc marker of this genus 

EXPERIMENTAL 

Leaves and stems of the vme, Clerodendrum splendens, grown m 
a very large greenhouse at Longwood Gardens, Kennet Square, 
PA, were alrdned for 3 days The dned plant matenal (1 5 kg) 
was crushed and macerated with a Polytron and extracted with 
Me&O for 32 hr m a Soxhlet After removal of the solvent, the 
residue was sapomtied m relluxmg 10% methanohc KOH 
for 90 mm The neutral hpld fraction was extracted with Et,0 
and chromatographed on A1201 (4% HzO) with Et,0 graded 
into hexane The vanous fractions, utz hydrocarbon, fatty 
alcohol, 4+dlmethylsterol and 4-desmethylsterol obtamed m the 
order gwen were analysed by GLC on 1% XE-60 at 235” usmg an 
FID with He as tamer gas RR,s were determmed relative to 
cholesterol TLC was performed on sd~ca gel plates usmg 10% 
Et,0 m C6Hs as the solvent system UV spectra were obtamed m 
EtOH IR spectra were determmed m KBr pellets ‘H NMR 
spectra were determmed at 220 MHz for samples m CDCl, with 
TMS as mt standard MS (EI, 70 eV) was performed by Morgan 
Schaffer of Montreal, Canada Mps were obtamed on a Kofler 
hot stage Recrystalllzatlons were from MeOH 
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Abstract-The occurrence in unmature matze cobs of a fusicoccm denvatlve, reported m 1980 by Russian workers, 
could not be confirmed Extractlon and fractlonatlon procedures were ldentlcal to those used by the Soviet authors and 
the analysis of the fractions mamly relied on a very sensitive and specific radrolmmunoassay Possible reasons for these 
contradictory results are discussed 

INTRODUCTION 

The fungal metabohte fuslcoccm (1) has many holog& 
actwlties typIcal of plant hormones [I], but unhke them 
its effects are tissue non-spe&c and its metabohc stabthty 
m plant tissues 1s remarkably high [2] Furthermore, m 
contrast with what IS expected for a phytohormone, Its 
dlstnbutlon m nature appears to be very restncted [3] 
Nonetheless, the number of plants respondmg m utuo to, 
and bmdmg In uztro with fuslcoccm IS quite lugh [3], 

suggestmg that one or more metabohtes capable of 
Interacting with fuslcoccm-bmdmg sites are present m 
higher plants [4] This has found expenmental support 
from mvestlgatlons which are stdl m progress m our 
group c31 

In 1980 Muromtzev et al [S] reported the occurrence m 
nnmature maize cobs of a fuslcoccm-hke compound and 
proposed that fuslcoccms are a new type of phytohor- 
mone Thus, for the first time a fuslcoccm was detected m 


