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EFFECTIVE SEPARATION AND C-24 STEREOCHEMICAL ASSIGNMENT OF 

EPIMERIC 24-ISOPROPENYLCHOLESTEROLS 

* 
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Research Institute for Wakan-Yaku (Oriental Medicines), Toyama Medical and 

Pharmaceutical University, 2630 Sugitani, Toyama 930-01, Japan 

Abstract: Separation of epimeric 24-isopropenylcholesterols (ia) was effective- 
ly achieved by reversed-phase HPLC. The C-24 stereochemistry of these epimers 
was determined on the basis of chemical and spectroscopic evidence. 

In the preceding communication, 1) we reported the effective separation of 

C-24 epimers of typical 24-alkylated sterol benzoates by reversed-phase high 

performance liquid chromatography. 

Recently, isopropenylcholesterol, a non-conventional side chain sterol, 

has been obtained as the 24-epimeric mixture (la) from a Caribbean sponge, Veron- 

gia cauZiformis,by Djerassi and co-workers, 21 who also synthesized Aa from fuco- 

sterol (2) and obtained one of the C-24 epimers in an almost pure state. We also 

isolated 24c-isopropenylcholesterol (?a) from NerviZia purpurea, an Orchidaceous 

plant. 3) However, the stereochemistry at the C-24 position in this isopropenyl- 

cholesterol was uncertain. This paper describes the effective separation of ;a 

and the stereochemical assignment of each epimer. 

Isopropenylcholesterol (ia] was prepared from fucosterol (2) according to 

Djerassi's description. 2) Benzoylation of ia yielded the corresponding benzoate 

,(&Q, a mixture of C-24 epimers), which revealed two peaks (in an approximate 

ratio of 51:49) on HPLC witha reversed-phase column using chloroform-acetonitrile 

(2:8) as the eluent (Fig. 1). Each of these epimers was successfully isolated by 

repeated preparative HPLC; the more mobile epimer (3Q) showed mp 130-131°C, [a], 

-15.4' (CHC13), and the less mobile one ((Zb) mp 150-151°C, [aID-19.2" (CHC13). 

Alkaline hydrolysis of each of epimeric benzoates, 3b and 9b, afforded the 

corresponding sterols: 33, mp 141-142OC, [aID-38.8' (CHC13), CJOHSOO (Mf, 

426.3910; Calcd, 426.38611, and !a, mp 135-135.3°C, 

(M+, 

[aID-39.8' (CHC13),C30H500 

426.3887: Calcd, 426.38611, respectively. The 'H-NMR spectral data for 39, 

3b, ?a, and 99 are given in Table 1. 

In order to determine the stereochemistry at the C-24 position in ?a and 

?a, we then examined the transformation of 3b and 9b into the corresponding 24- 
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Fig. 1. HPLC chromatogram of 24-isopropenylcholesterol benzoate (lb) 

Conditions: column, TSK-GEL ODS-120A (25cmx4.6mm i.d.1; solvent, 
CHCl -CH CN(2:8); flow rate, 0.6 ml/min; temperature, 
20°C3 dezector setting, UV 240 nm. 
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ethyl compounds, 8b and 12b, respectively. 

Oxidation of 3b with 0~04 in a controlled condition gave a diol (4b). Brief 

treatment of 4b with HI04 in aqueous dioxane, followed by NaBH4 reduction, gave 
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28-epimeric alcohols, 5b and 6Q, which could be separated by preparative TLC. 

The less polar alcohol (zb), mp 131-133'C, was converted to phenoxythiocarbonate 

(Zb) and subsequently reduced with tributyltin hydride4) to give a crystalline 

product, which showed three peaks (in an approximate ratio of 25:38:37) on HPLC. 

Each of these peaks could be isolated by repeated preparative HPLC; the third 

peak was identified as sitosterol benzoate (_Sb)5) by MS and HPLC comparisons 

with an authentic sample, while the other peaks were assigned as elimination 

products on the basis of their MS data (m/z 394, M+-C6H5COOH).6) On the other 

hand, the more polar alcohol (6@), mp 136-138"C, was also deoxygenated in the 

same manner to give sitosterol benzoate (8b). 

Similarly, the less mobile epimer (9b) was converted to epimeric 28-alcohols, 

lob, mp 161-161.5'C, and lib, mp 132-132.5OC. ___ --.. These compounds (lob and 1lb)were ..-.. e-1 
subjected to the deoxygenation reaction and the separation of the products by 

preparative HPLC gave the same compound (12b), which was found to be identical -__ 
with authentic clionasterol benzoate (12b)5) by means of MS and HPLC. --_ 

From the foregoing evidence, the stereochemistry at the C-24 position of 

the more mobile epimer (?b) and the less mobile one (9:) was confirmed to be 

24R and 24S, respectively. 

Next, we examined the stereochemistry of 24c-isopropenylcholesterol (?a) 

isolated from NerviZia purpurea. Benzoylation of 95 gave the corresponding 

benzoate (9b), mp 151-153'C, which showed single peak on HPLC, measured under 

the same conditions. The 'H-NMR spectra of 9~ and 9J are given in Table 1. 

This compound was proved to be 24S-isopropenylcholesterol benzoate (9b), de- 

scribed above, by MS, 
1 H-NMR, and HPLC comparisons. Therefore the stereochemis- 

try at the C-24 position in 9a was established to be 245 configuration. 

It should be mentioned here that any trace of its epimeric counterpart (3~) 

could not be found in N. purpurea. It is a particular interest from the bio- 

genetic view point that only one of the 24-epimers exists in the plant, while 

in the sponge, both of the 24-epimers occur. 2) 

Acknowledgement We are indebted to Prof. N. Ikekawa, Tokyo Inst. of Tech., for 

a gift of sitosterol and clionasterol. 
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