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Construction of carbon-carbon bonds is one of the mostewis acids are frequently employed in radical reactions,
important tasks in organic synthesis, and the well-developedspecially for stereoselective radical reactfolge antici-
radical reactions have become important synthetic tools fopated that use of Lewis acids in radical addition reactions
forming carbon-carbon bonds of biologically important
molecules. In the process, organotin hydrides have played gaple 2 Reaction of cyclohexyl iodide and variofsubstituted
major role. Although organotin hydrides give high yields, alkenes (10 equiv) with EPHP (7 equiv) in the presence of
they have several drawbacks. Their toxicity prevents thenYb(OTf)s in dioxane

from being used on a practical scale, and it is difficult to I ..y  EPHP Yb(OTh),

eliminate toxic by-products from the desired products.C1eXy!iodide + r™ =~ AIEN, 100 °C it
Therefore, organotin hydrides are not acceptable in al ‘“=§;§;§h

industrial process of manufacturing drugs and medicines. ERlIIIES

Consequently, various alternatives to organotin hydrides Yb(OT: AIBN ] ]

have been reportédAmong them, hypophosphorous acid EMY ~ Substrate (e(quixg3 (equiyy me () Yield O6)
and its salts have shown to be suitable alternatives t= 0

organotin hydrides in radical reactiohslypophosphorous ]\

acid and its salts have advantages over organotin hydrides 1 {18 1 0.5 1 86
cost-effectiveness, non-toxicity and easy work-up process. —

Electron-deficient alkenes are generally employed in
radical carbon-carbon bond forming reactions because of tt
nucleophilic character of alkyl radicals which are the most
frequently used radical donors in organic synthédislow-
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ever, it is not easy to accomplish the radical carbon-carbo G[
bond forming reactions with3-substituted alkenes even 3 il I 1 1.0° 1 57 (25)°
though 3-substituted alkenes have an electron-withdrawing Y
group® Therefore, a general method for the radical carbon 8]
carbon bond forming reactions wighsubstituted alkenes is i ,/1\ i I Hil
. . — 5 3 g2
highly appreciated. L
Our recent studies on the radical addition reactions witt
N-ethylpiperidine hypophosphite (EPHP) showed that ﬁ
substituted alkenes are hardly radical acceptdscently, 5 ( “D 1 05 3 80
Table 1 Effect of Lewis acids on radical addition reaction to i
methyl crotonate (10 equiv) in dioxane EE
COsMe [::::E«I:;qllilgq.nw] (:-'15'}{‘5.-",.' /Cf}‘-r-'le 8 Jf ﬂ 1 1.0 [ o
el /Z/ AIBN (0.5 equiv) et AL
dicana, 100 °C, 3h
Entry Lewis acid Yield (%) i
1 none 0 7 If;:l ':u" 1 0.5 3 54
2 BF:-OEb 51 .
3 ZnCh 47
4 ALCI3 32 o1 o= IO Y
5 InCls 25
6 Yb(OTf)s 66 a o, CN 1 0.5 3 80
7 Sc(OTf) 64

3Et;B/0, was used as initiator at room temperattBeEthylpentanone.
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with EPHP would improve the reactivity of the radical brine. The organic layer was dried over anhydrous MgSO
acceptor by increasing the electron-withdrawing nature of arfter filtration, the solvent was removed in vacuum and the
olefinic linkage via complexation of a Lewis acid. Herein, residue was separated by flash column chromatography on
we report on Lewis acid-promoted radical carbon-carborsilica gel (eluent : hexanes/EtOAc, 10 : 1) to afford 3-cyclo-
bond forming reactions gsubstituted alkenes with EPHP. hexylcyclopentanone (48 mg, 86%).
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