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Abstmct-Using B combination GLGmass spectrometer the presence of saturated (227 0, GE 00 ad G9 

(III) sterols together with the corresponding AS- (IV-VI) and AT-monounsaturated (VI&IX) sterols, both 
24_methylensA~- (Xl and 24-methylene-A7-3ml (Xl), the corresponding 24-ethylidenc compounds (MI- 
XIII) and stigmastcrol (XIV) in oat seed has been demonstrated. 

INTRODUCTION 

THE fungus Hr~~uphthora cuctorum when grown on oat meal produced mature oospores, 
whereas when grown upon a basal medium no oospores were formed. The material in oat 
seed responsible for this phenomenon was found to be the sterol fraction,‘~~ and this has led 
to a reinvestigation of the major components of this mixture.3 Earlier it had been found that 
the principal component of the oat seed sterol fraction was /?-sitostero14 In addition two 
other major components were characterized (A5- and d7-avenasterols), stigmas&o1 was 
identified as being present in small amount, and from U.V. absorption data ergosterol was 
presumed to be present. During the reinvestigation3 the d5-avenasterol was shown to be 
29-isofucosterol (XII) and from gas chromatographic data the d 7-avenasterol was presumed 
to be d7~2q28)-stigmast3~-ol (XIII). Using GLC several other components were shown 
to be present including cholesterol (IV) and campesterol (V) and one compound had mobilities 
corresponding to d7-cholesten-38-01 (VII). In order to elucidate the structure of these minor 
components further investigation using a combined GLC-mass spectrometer has been 
undertaken. 

RESULTS AND DISCUSSION 

The sterol fraction, obtained from oat seed as previously described,3 was subjected to the 
scheme of analysis indicated in Fig. 1, and the results obtained are summarized in Table 1. 
Data in mass spectra (l-3) suggested the presence of saturated sterols (M+2) and a small 
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3 B. A. KNIQHTS, Phytochem. 4,857 (1965). 
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A7~*~**)-StigmaSta~en-3~-ol (XIII) has not apparently been described in any other plant 
species than oat although it constitutes approximately 10 per cent of the unfractionated 
mixture. The presence of both AZ- and A’- compounds and both monounsaturated and 
diunsaturated sterols in this mixture suggests that several other compounds may be present 
although probably in very low percentage. These include a diunsaturated C27 sterol such as 
desmosterol, the C2s-As***-diunsaturated sterol brassicasterol and C?s and C2s-A7**‘- 
diunsaturated sterols. Although a large number of sterols are present in this mixture, three 
compounds (VI, XII and XIII) constitute 80-85 per cent of the mixture, and it may well prove 
possible to use oat (Avenu sutivu) to study the interconversion of the three compounds and to 
study the competition between processes involved in the biosynthesis of plant sterols. 

EXPERIMENTAL 

Isolation of sterols. Extraction of seed and isolation of sterols were carried out as previ- 
ously described.3 

Chromatography of sterols. TLC was carried out on silica gel G using 5% ethyl acetate 
in petroleum ether as developing solvent. Spots were detected using 2,4_dinitrophenyl- 
hydrazine sulphate or ceric sulphate, the plates being heated until colours developed in the 
latter case. When used for preparative separations prior to GLC, zones were detected on 
TLC plates by spraying with dichlorofluorescein and scanning under a U.V. lamp (350 mp). 
Indicated zones were cut out and steroids eluted with anhydrous ether. 

GLC was carried out as previously described for analytical runs.3 For GLC-mass 
spectrometry two instruments were used, one designed and built by Dr. R. Ryhage in the 
Karolinska Institutet, Stockholm, and the other was an LKB 9000 installed in the University 
of Glasgow Chemistry Department. Analyses were carried out using a 17; SE-30 column at 
230” and 250” and at electron energy of 70 eV. 

Oxidation of sterols. This was carried out in ether/acetone solution (1: 2) by adding Jones 
reagent’ dropwise until a permanent brown coloration was imparted to the mixture. Ketones 
were isolated by partition between water and ether and were purified by chromatography on 
alumina and then by TLC. 

0-methyloximes were prepared by dissolving the steroid (3-5 mg) in pyridine (1 ml) 
adding an equal weight of methoxy amine hydrochloride (Eastman Kodak) and leaving the 
mixture to stand overnight. The pyridine was evaporated in a stream of nitrogen and the 
residue triturated with ether. The derivatives left on evaporation of the ether were further 
purified by sublimation prior to GLC. 

Other derivatives were prepared as previously described.3 

Acknowledgemenrks are due to Drs. J. SjSvall and P. Eneroth for mass spectra determined in Stock- 
holm and to Miss P. M. Pellitt and Miss H. Humpbrys for mass spectra determined on the LKB 9000 mass 
spectrometer. Thanks are also due to the S.R.C. for a generous grant to enable the purchase of a combined 
GLC-mass spectrometer and to the D.S.I.R. for a grant to one of us (B. A. Knights) during the tenure of which 
part of this work was accomplished. The awarding of a maintenance grant by Glasgow Education Authority 
to W. Laurie is acknowledged. 


