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An Expeditious Approach to the Synthesis of Chiral Butadienyl Alcohols
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Abstract: A highly regioselective reduction of epoxy allylic
alcohols to chiral butadienyl alcohols and its application to
taxol skeleton is described.

Antitumour taxoids have always been a constant challenge to organic chemists.
Among these classes of natural products, taxc;ll (1) occupies the prominent position
not only because of its blological signiﬁcance,2 but also its structural complexities.
The tough task in its synthesis is the formation of ABC (6+8+6) ring system with
an endo conformation. Qur strategy towards the synthesis of the tricyclic core of
taxol with properiy placed functionalities is based on an intramolecular Diels-Alder
chemistry. In continuation of our efforts towards the synthesis“ of taxol skeleton,
we have developed an altogether novel method for the preparation of chiral
butadienyl alcohol. The utility of suitably substituted butadienyl alcohol #%#a to
taxol skeleton is revealed in its retrosynthesis {Scheme 1).

Scheme 1
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Herein, we demonstrate an expeditious and practical method for the synthesis
of chiral butadienyl alcohol of the type 4 by employing our previous protocols i.e.
Ti(HI) induced regioselective opening of epoxy alcohols (Scheme 2).
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Thus, the chiral epoxy allylic alcohols 6 were treated with two equivalents of
szTiCI in anhydrous THF at room temperarature, 6 was deoxygenated instantaneously
to 4 with high regioselectivity and excellent chemical yield.

To generalise this method for the dienol synthesis, epoxy allylic alcohols of
different types (Table) were successfully converted into corresponding dienols by
Ti{III) mediated regioselective reduction.
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The epoxy allylic alcohols were prepared (Scheme 3) from the corresponding

Scheme 3 H
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Reagents: (a) (+)DET,TIP,t-BHP,4A°MS,DCM,-26°C,6h; (b) Cr03,Py,Celite,bA'MS,DCll,
0°C-5°C; (<) Ph3P=CI'I-OOOCZH5,Benzene,25'C,6h; (d) DIBAL-H,DCM,-78°C.

allylic alcohol 7 by a four step sequence which includes Sharpless epoxidation,6 a
modified Collin's oxida,tion,7a a two carbon homologation through Wittig oleﬁnaticm7b

and reduction.
A probable mechanism for the reduction is as shown in Scheme &. Formation of
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the titanium alkoxide and concomitant liberation of HCl with epoxy allyl alcohol is
the primary phase, in which a stochiometric amount of Cp2T1C1 is consumed. The
allyl radical thus formed participates intramolecularly with the unfilled d orbital
of Ti(IIX) to form a four membered Green's inte:‘n'ledi.ate,8 which on reductive
elimination produces the butadienyl alcohol.

In conclusion, we have developed an efficient method for the synthesis of
chiral diene alcohols, valuable intermediates in the natural products synthesis.,
Synthetic studies on taxol based on above methodology is currently underway in our
laboratory.
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IH-NMR spectrum of compounds (200 MHz,CDCls, ) 4b: 0.95 (dt,3H), 1.2-1.6
(m,8H), 4.15 (m,iH), 5.1 (d,1H), 5.2 (d,1H), 5.7 (q,IH), 6.2-6.4 (m,2H), #a:
1.6 (s,3H), 1.64 (s,3H), 1.7 (s,3H), 2.3 (m,2H), 3.9 (m,1H), 4.55 (s,1H),
4.65 (s,1H), 4.9-5.2 (m,2H), 5.5-5.8 (m,2H), 6.3 (m,tH).

All new compounds are characterized by spkctral data and HRMS.
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