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The isolation of pure components from the complex mixtures of steranes
obtzined from petroleum and rock exfracts is a formidable problem. The differences
in their physical properties are small, and chemical derivatives cannot be made.
Clathrate formation with thiourea and preparative gas-liquid chromatography
{GLC) are widely used, but even thus powerful combination fzils to separate some of
the mixtures encountered. We have found adsorption chromatography on active
alumina to be a promising additional technique (¢f. ref. 1} and report here its appli-
cation to a range of isomeric and homologous steranes, including epimeric pairs of

24-alkyl-5a-cholestanes, which are inseparable by other methods.

EXPERIMENTAL

The apparatus consisted of two jacketed columns in series, each .4 m X
5 mm L.}, connected viz a flow refractometer (Waters Assoc.. Model R403) to a
fraction coliector, and filled under pentane with aluminium oxide (Woelm, activity [,
60 g). The columns and refractometer were thermastatted at 15° or 18°. Sterznes (I—
10 mg) were applied in a few drops of pentane and were eluted with pentane under
ca. 0.5 atm pressure (flow-rate 30 mi/h}. (Hexane has also been used, with similar
results.) 2,6,10,14-Tetramethylpentadecane (pristane) was sometimes added to the
steranes as a marker. The columns could be used for many consecutive runs without
cross-contamination or appreciable loss of resolution.

RESULTS AND DISCUSSION

Results for a series of synthetic reference compounds are presented in Table
and Fig. I (A-C). All 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 somewhat, though this has not been guantified. Anal-
vsis of the collected fractions confirmed the separations indicated by the refractometer
traces. The observed relative retention volumes of steranes are structure dependent,
flatress of the carbon skeleton and Iength of the side chain being the major factors.
Comparison of these values with relative retention volumes on a common GLC
stationary phase such as SE-30 (Table I} shows that some steranes which are not
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TABLE

RELATIVE RETENTION VOLUMES OF STERANES AND TRITERPANESONGAS-LIQUID
AP ON LIQUID-SOLID CHROMATOGRAPHY COLUMNS

Coripound Formede  Relative retention volume

GLC®  Adsorption™*

Se-Androstane CiHss 0.14 ¢.55-G.57
5£-Androstane CioH:a Q.13
S£-Cholestane CrHys G.g2
S5¢.14pP-Cholestane - CyHs 9.87
5¢,V78{H)-Cholestane CyHys 0.73
(2138)-5c,1 7T3(EE}-Cholestane CorHee 0.80

(24R)-24-Mathyl-38-cholestane CieHss i.i6
{24S}-23-Methyi-5F-cholestane CaeHes 1.16

Dammarane™ " CsoHee 1.43 0.63

1.55
Sec-Pragnane CaHsg Q.23 2.680.65
2¢-Rfetnyi-Sa-pregnane C..Hse 8.3
5S¢ 8a,14f8-Cholestane CarHys 0.98
34 24-Dimethyi-Se-choiane CosHyg 8.75 0.72-06.76
(: SS)‘S a-Cholestane C;‘;H.;s Q.91
Lup&ﬁe CsoHsa 1.83
23-Methyi-Se-cholane CasHe, .57 0.86-0.82
24 24-Diethyl-Sc«—cholane CosHe i.2¢
(24 R)-24-Methyl-5a-cholestane CasHsy 1.2%
(2£R)-24-Ethyl-5a<holestane CrsHs, 1.64
(245)-24-Ethyl-Sa<cholcsiane CeFss 1.64
Sc-Cholestane CosHee 1.00 1.00
4e-Riathyl-Se-cholestane CeeHsa 1.17 1 63-1.07
4p-Methyl-Secholestane CaaHey £.27

{(248)-24-Methyl-Sacholestane CaeHgy 129

*1.8m X 3.2 mm, 5% SE-30 on Chromosorb W, 250°.
**2.8m X 3mm, alununium oxide, pentane eluent, cocditions described in text. Retention
volumes measured from time of apphication of sample.
TTT 1:1 Mixture of £20R)- and (20S}-epimers.

segparated by preparative GLC are ssparated on alumina, and vice versa. Chromato-
graphy on alumina may also prove useful for isolating triterpanes. two of which are
ircliuded in Tabic I.

While it should be possible to improve the separations, using longer columns
o: microparticulate alumina, even the simple, low-resolution apparatus described
here is of practical value. Thus, (208})-Sa-cholestane has been isolated® from & pre-
pirative GLC fraction derived from a crude oil and containing at least four other, as
yet unidentified. steranes which have smaller retention volumes on alumina (Fig. [ D).

Of special significance is the ability of the alumina column to separate (24R}-
24-methyl-Sa-cholestane {Se-campestane; and (245)-24-methyl-Sa-cholestane (Se-
ergostane}. iftustrated in Fig. IE by the partial resolution of a pure 24-methyl-3c-
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Fig. 1. Chromatography of steranes on alumina. Apparatus and conditions are dascribed in text.
A, B, and C, some reference steranes. D, sterane mixture obtained from Rozel Pomt, Utah, crude oil,
the fractions which were combined to vicld (205)-5a-cholestane are indicated. E, the 24-methyl-5a-
cholestane fraction obtained from Green River shale, Colorado.

cholestane fraction obtained from an oil shale into the two isomers. By re-chromato-
graphy of the middle fractions, the two components were obtained nearly free from
each other, the relative quantities agreeing with the ratio 1:3 estimated by 220 MHz
proton magnetic resonance analysis of the original mixture®. The corresponding
54-steranes are not separated. A mixture of (24R)- and (24S5)-24-ethyl-Sa-cholestane
(Se-stigmastane and Se-poriferastane, respectively) gave a single peak on the refrac-
tometer trace, but proton magnetic resonance analysis revealed enrichment of the
earlier fractions in the (R)-epimer, and of the later fractions in the (S)-epimer, indi-
cating that some resolution had occurred. No chromatographic separations of (24R}-
and (248)-24-alkylcholestanes, nor of epimer parrs of the parent sterols, have previ-
ously been reported. The configuration at C-24 is important in studies of plant
sterols®4. Reduction of 24-methylsterols to hydrocarbons which can be separated
and guantified provides an accurate method of determining the 24R:24S ratio in
such sterols. which could be extended to the 24-ethyl compounds if alumina columns
of higher resolution are used.



2iG NOTES
ACKNOWLEDGEMENTS

I thank Dr. L. J. Mulheirn for providing the synthetic steranes used in this
study®® znd Mrs P. R. Iennings and Miss S. Drewiit for technical assistance.

REFERENCES

. C. Hoering, Carnegie inst. Waskirgtor, Geapkys. Lab., Yearbook, (1963) 303.

. J. Muthewn and G. Ryback, Nature [Fondon)}, 256 (1975} 201L.

. J. Gozd, 3. R. Lenton, F. F Kaapp and T. W. Goadwig, Lipids, ¢ (1974) 582.
. Mulheirn, Fetrahedron Lett., (1973} 3175.

I. Mutheirn and G. Ryback, J. Chem:. Soc. Chem:. Commun , {1974) 886.

Led avd e
el alul ol

o

n



