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Novel Synthesis of syn-o,3-Epoxy Alcohols by Diastereoselective
Carbonyl Reduction of o,B-Epoxy Ketones
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Abstracts: A novel Lin hydride reagent, BusSnH-BugNCN, reduced a,B-epoxy ketones to the
corresponding syn-o,B-epoxy alcohols in high diastereoselectivities.

The stereoselective synthesis of a,B-epoxy alcohols is a serious subject of investigations. The most
obvious methods of providing sys- and anti-o,3-epoxy alcohols are the diastereoselective oxidation of allylic
alcohols! and the diastereoselective carbonyl reduction of a,B-epoxy ketones.2> In particular, the latter
method brings to our attention the control of both diastereo- and chemoselectivity, because in which the
cleavage of oxirane rings often intervenes. The stereoselective synthesis of anti-c,-epoxy alcohols by the
carbonyl reduction of c,B-epoxy ketones is achieved by many groups.2 In contrast, only a scattering of
literatures exist concerning the syn-selective reduction’® because of the disturbance by coordinative effects of
the epoxy-oxygen. In this paper, we report a valuable reagent, BusSnH-BuyNCN, for the preparation of syn-

o,B-epoxy alcohols from o,B-epoxy ketones (eq.1).
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As can be seen from the data in Table 1, Bu3SnH alone exhibited no reduction activity (entry 1). The
addition of HMPA gave higher yields of o,f-epoxy alcohols, 2a and 3a, although the ratio of syn isomer 2a
was only moderate (entry 2). Instead of HMPA, either of BuyNCl and Bu4NF increased significantly the
yields and sya-selectivities (entries 3 and 4). Furthermore, tetrabutylammonium cyanide (BuyNCN) was
found to be the most cffecnve providing superior syn-selectivities (entry 5). Other ammonium salts such as
[BmN]*[Phgsan]‘ BusNBF4 and BusNSCN did not have such activity as compared with BuyNCN. The
dependency of the diastercoselectivity on the donors presented is clearly illustrated. As shown in Scheme 1,
the syn-selective carbonyl reduction is explained in terms of the Felkin- Scheme 1
Ahn model (A).> In particular, BuzSnH tightly coordinated by an anion
like CN~ would react according to the Felkin model more effectively than H-
the other donors. This reduction system, BuzSnH-BugNCN, could be %
applied to various o,B-epoxy ketones 1. High syn-selectivities were
exhibited in the case of aromatic ketones, 1b and 1c¢ (entries 6 and 7),
methyl ketone 1d (entry 8), and cyclic ones, 1e and 1f (entries 9 and
10), whereas in the reduction of 1e a marginal syn-selectivity was
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Table 1. syn-Selective Carbonyl Reduction of o,B-Epoxy Ketones"

Entry o.B-Epoxy ketone (1)  Tin Hydride Conditions Yiold (%) 2:3
1 o BusSnH n,24h trace - b
2 pp th BuaSnH-HMPA n,8h 25 52 : 48’
3 1a BusSnH-BusNCI 0°C,1h 69 80 : 20
4 o BusSnH-BusNF 0°C.. 10 min go 83:17
5 0 BuaSnH-BusNCN  -78°C ~-15°C, 10 min 85 87 : 13"
6 PhyALMe " 78°C~-15C,1h 80  95: 8°
° o
0, d . b
7 PR A, " -78°C~-15°C,1h  37° 100 : 0
Oo
8 Mo  ALPh " 78C~n,4h  as® 78 :22°
o
9 QO " -78°C~n,25h 99 82 : 18°
te
° o
10 Qf " 78°C~,25h 100 100 : 0
1f
0

*0,B-Epoxy ketone (1) 1 mmol, Tin hydride system 1 mmol, THF 1 mL. "Determined by 'H NMR.
“Detormined by GLC. “Unreacted starting materials were recovered.

reported with NaBH, 22b¢ Furthermore, in all of these reactions, no by-products derived from the reduction
of epoxide ring were detected at all.
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