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The isolation of pure components from the complex mixtures of steranes 
obtained from petroleum and rock extracts is a formidabte problem. The diflizrences 
in their plzysicaf properties are small, and chemical derivatrves cannot be made. 
Cfathrate formation with thiourea and preparative gas-liquid chromatography 
(GLC) are widely used, but even thus powerful combination fails to separate some of 
the mixtures encountered. We have found adsorptIon chromatography on active 
alumina to be a promising additionai technique (cjI ref. I) and report here its appfi- 
cation to a range of isomeric and homologous sreranes, rnciuding epimenc pairs of 
2%alkyd-%cholestanes, v~hich are inseparable by other methods. 

The apparatus consisted of two jacketed coh~mns in series, each 1.4 m x 
5 nun I.D., connected vi2 2 BOK re-fractometer (Waters Assoc., Model R4U3) to a 
fracEron coffector, and filled under penrane w&h afuminium oxide (Woelm, activity I, 
60 & The cotumns and refractometer were thermostatted at 15” or 18”. Steranes (I- 
10 mg) were applied in a few drops of Fentane and were eluted with pemane under 
ca. 0.5 atm pressure (flow-rate 30 ml/h). (Kexane has afso been used, with similar 
results.) 2,6, IO, ILtretrametfiylpen~d~ane (pristane) was sometimes added to Ehe 
steranes as a marker. The cdumns could be used for many consecutive runs v.ithout 
cross-contanrination or appreciable lass of resolution. 

RESULTS AND DISCUSSION 

ResuIts for a series of synthetic reference compounds are presented in Table I 
and Ffg. E (A-C). -AlI the compounds produced positive peaks (refractive index of 
eluates higher than that of pentane}. The response to unit amounts of the different 
compounds appeared to vary some-hat, though this has not been quantified. Anal- 
ysis of the collected fractions cor&rmed the separations indicated by the refractometer 
traces. The observed retative retention volumes of steranes are structure dependent, 
fIa&ess of the carbon skeleton and Iength of the side chain being the major factors. 
Comparison of these vaIues with relative rerentioa volumes on a common GLC 
stationary phase such as SE-30 (Table Q shows that some steranes which are not 
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Frg. I. Chromatography of steranes on alumina. Apparatus and conditions ;LTe &scribed irt text. 
A, B, and C, some reference ste.mnes. D, ste‘zae mixture obtained from Raze! Font, Utah, crude oil, 
the fractions which were combined to ,vieId (20Q-5achoIestane are indiczited. E, tht ZCmetbyf-Sc- 
cImIestane fmction ob‘%.ined from Green River sh;rie, Colorado. 

choIestane fraction obtained from an 011 shaIe irxo the two By re-chromato- 
graphy of the middle fractions, the two components ~wxe obtained nearly free from 
each other, the relative quantities agreeing with the ratio I:3 estimated by 220 MHz 
proton magnetic resonance analysis of the original mixture”. The corresponding 
S$steraner are not separated. A mixture of (24R)- and 124S)-2~ethyI-5tz-choIestane 
(So-stigrnastane and Sa-poriferzsfxne, respectively) gave a sin& peak on the reftac- 
tometer trace, brat proton magnetic resonance analysis reveafed enrichment of the 
earlier fractions in the (R)*pimei, and of the later fractions in the (.S)-epimer, indi- 
cating that some resofirtion had occurred. No chromatograpbic separations of (24R)- 
and (24Sr-24-aikyfcErol~~~s, nor of epimer parrs of the parent sterols, have previ- 
ously been reported. The configuration at C-24 is important in studies of pfant 
steroW4_ Reduction of 24-methylsterols to hydrocarbons which can be separated 
and quantified provides an accurate method of determining the 24R:24S ratio in 
such sterois. which could be extended to the 24-eG&yf compounds if alrrmina coIurrms 
of higher resolution are used. 
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