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AbstractÐAn e�ective synthesis of 4,4 dimethyl-cholest-8,14,24-trien-3b-ol (FF-MAS) from lithocholic acid is described, utilising a
double oxidation and regioselective Wittig reaction as key steps. # 2000 Elsevier Science Ltd. All rights reserved.

During ongoing research into compounds a�ecting
meiosis it was our goal to ®nd a suitable synthetic route
for the synthesis of additional quantities of 4,4-dime-
thyl-cholest-8,14,24-trien-3b-ol (1) (FF-MAS), a natu-
rally occurring sterol isolated from human follicular
¯uid, and reported from our laboratories1 to have a
positive meiosis inducing e�ect on immature mouse
oocytes.

Successful approaches to FF-MAS have been reported
by Dolle et al.,2 and more recently by Schroepfer et al.3

However, after initial attempts to follow the former
route we found some of the synthetic steps problematic
in our hands. As a result of our e�orts in ®nding an
alternative route, we report here the synthesis of FF-
MAS from lithocholic acid.

Lithocholic acid was transformed in ®ve steps4 to ester
2, which was reduced with lithium aluminium hydride
to a�ord the corresponding diol in 97% yield, and pro-
tected (92%) as the di-TBS ether 3. To provide a sui-
table precursor to the required delta-8, delta-14 diene
system, further unsaturation to give delta-7 was intro-
duced via an allylic bromination/elimination sequence5

using 1,3-dibromo-5,5-dimethyl hydantoin followed by
quinaldine, a�ording diene 4 in 48% yield. Exposure of

4 to HCl in re¯uxing methanol induced deprotection of
both silyl groups and concomitant isomerisation to the
required 8,14 diene system giving 5 in 55% yield
(Scheme 1).

Attempts to selectively oxidise the primary side chain
alcohol in 5 proved ine�ective using either Swern, con-
ventional chromium or ruthenium reagents, with irre-
producible and generally low conversion to 7. In each
case competitive dioxidation to keto aldehyde 6 usually
predominated, and since the subsequent Wittig step on
7 to give FF-MAS was also low yielding, we decided
therefore to utilise the 3-keto aldehyde 6 and investigate
the feasability of a regioselective Wittig reaction. Diol 5
was smoothly oxidised with TPAP/NMO6 in 70% yield
to 6, and the homologation step proceeded in 50% yield
to a�ord the complete sterol side chain. A ®nal reduc-
tion at C-3 with lithium aluminium hydride a�orded
FF-MAS (1) in 72% yield7 (Scheme 1), which was
identical to that isolated from the natural source.1a

In summary, we have developed an e�ective synthesis of
FF-MAS from lithocholic acid, which allows access to
gram quantities of the endogenous ligand. Further
synthesis of meiosis activating sterols8 analogous to FF-
MAS will be reported in due course.
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Scheme 1. Reagents and conditions: (a) LiAlH4, THF (97%); (b) TBSCl, imidazole, DMF (92%); (c) (i) dimethyl bromohydantoin, hexane/benzene
(48%); (ii) quinaldine/o-xylene (80%); (d) HCl, EtOH, benzene (55%); (e) TPAP, NMO, DCM (70%); (f) Me2CHPPh3I, BuLi, THF (50%); (g)
LiAlH4, THF (72%); (h) (PPh3)3RuCl2, benzene (30-60%); ( j) as for f (19%).
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