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Summary: Synthesis of alkyl halides from epoxides and halosilanes together with silicon hydrides

is briefly described.

Several studies have revealed that halotrimethylsilanes react with epoxides to form beta-
-silyloxyalkylhalides under mild conditions2. Recent papers showed the preparation of allylic

alcohols from epoxides and iodotrimethylsilane2a or trimethylsilyl trifluoromethnnesulfonateZd.

Denis and Kriefsa

have described the formation of olefins from epoxides and iodotrimethylsilane
together with triethylamine, and Fry et a1.3b have reported the reduction of epoxides to hydro-
carbons by means of triethylsilane and boron trifluoride. We describe in this paper a new appli-
cation of halosilanes for the direct synthesis of alkyl halides from epoxides and 1,1,3,3-tetrame-

thyldisiloxane (TMDS) as reducing agent.
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The experimental procedure is exemplified as follows: a mixture of cyclohexane oxide (1.01ml,
10mmol), sodium iodide (2.00g, 1.33mmol) and trimethylchlorosilane (1.92ml, 15mmol) in ahnydrous
acetonitrile (10ml) is stirred at 5-102C for 2-3min. 1,1,3,3-tetremethyldisiloxane (1.79ml, 10mmol)
is then added and the mixture is refluxed for 30min. The remaining siloxane products are destro-
yed by adding 45% hydrofluoric acid (2.0ml) and refluxing for 5min. On completion, the reaction
mixture is taken up in dichloromethane (30ml) and washed with water (20ml), IN NaHSO (10ml)
and water again. Dring (Na SO ) and evaporation of the solvents gives crude cyclohexyl iodide,
which is purified by dlstlllatwn (l 58g, 75%). b.p: 180-1832C (lit. b.p: 17990/760torr) H NMR
(ccly) § ppm: 1.41 (m, 6H, CH,), .92 (m, 4H, CH,-CH) , 4.14 (m, 111, CH).

Some examples are listed in the Table. Exceptionally, under these conditions, epoxypropane
(entry 5) gives propene as only reaction product. On the other hand, it is noteworthy that the
use of lithium bromide instead of sodium iodide gives the corresponding bromohydrines {(entry 4)
as only reaction products after prolonged reflux. However, we have found that the use of tri-
fluoroacetic acid as solvent allowed the selective formation of the expected alkyl bromides
(entry 2). This new reaction appears to provide the most general and convenient route to alkyl
halides from epoxidess. Further investigations to explore the scope of the method are in pro-

gress in our laboratory.
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Table. Reductive halogenation of epoxides.

Entry  Substrate Salt Time Product(s) Yield® m.p. or b.p/torr
(%)
I
| @—é} Nal 45m @—AC 76 80-84/0.15
H,
2 @4] LiBr  15m @_\_B, 69 220-225/760
I
3 ()0 Nal  30m 0 75 180-183/760
4 Oo LiBr  7h 93 195-200/760
“OH
5 PN Nal 6h — 100 —
I
6 Nal  20m @(57%) @3%)  80®  110-15/16 (dec.)
()

a) Yield of isolated pure products, the purity as determined by glc and tle analysis, was > 97%.

b) Conversion determined by glc anelysis.
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