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The reactlvlty of Lti1H4 can be modlfled by employing this reagent In admlxture with 

metal salts, e.g. LtilH 
4 

- AX1 31 has found unusual appllcablllty In epoxlde reductions, LtilH- 

(OCH3)3- CuI has been recently reported to be effective XI displacement of halo and mesylow 

groups2 and L1A1H4-TlCl 
3 

has recently been found to be an excellent coupling reagent for car- 

bony1 compounds 3 Although conJugate reduction of enones can be effected by Pd-C hydrogenation 

and Na-lq NH3 reduction, these methods are not convenient and In general reduce enones 1n only 

50-70s yield. More recent contrlbutlons involve hydride reductions, e. g. LuXRH 4,5 and KB(sec- - 

6 
Bu)~H however, 111 the former case the reagent 1s quite dlfflcult to prepare whereas in the 

latter case only 1,2 reduction 1s observed when @-substltuents are present. We would like to 

report here an excellent method for effecting conjugate reduction of enones using a reagent that 

1s easily prepared (I&1X4 - CuI) and lnvolvlng enones substituted In both the cy and p-posltlon. 

The best restits are obtalned addlng a known concentration of L1A1H4 In THF to a stlrred 

slurry of CuI in THF at 0". On addltlon a deep black color 1s lrmnedlately produced with gas 

evolution After 3 minutes stlrrl,g the enone IS added and allowed to react for 30-60 minutes. 

Five representative enones were studled and TlC13 and FeC13 as well as CuI were evaluated as 

co-reagents with LIAIHL, Products were ldentlfled by nmr and yields were determlned by glc. 
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Table I shows that Enone I can be reduced In quantltatlve yield and excellent regioselec- 

tlvlty when the LU4:CuIS&one ratlo 1s 1*4*1, the solvent 1s TRP and the reactlon temperature 

0". If the reagents (LzAlH4 and CuI) are mlxed at -78", reactlon does not take place readily 

and when the enone 1s added, 1,2 reduction takes place by reactlon of the enone with LtilH4. If 

the reagents are mlxed at O0 and then cooled to -78" followed by enone addition, no reactlon 

takes place. If the reagents are rmxed at room temperature, decomposltlon of the reagent takes 

place and low yields are observed. Apparently the reagent forms completely wlthln 3 rmnutes at 

0" and subsequent reduction of the enone takes place in less than 10 minutes. 

Table I. Reduction of Enones With LtilH4-CuI in THP.a 

Enonee 
,-Molar Ratio1 Enone (%) $Toducts (%)T 
L1AlH4 GUI Enone Temp (") Recovered 174 1,2 
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a. Reactlon time for all reactions is 30-60 min. b. Diethylether used as solvent. c Add 

LtilH4 to CuI at 0' then add enone at -78" or RT. d. Reactlon t&me 2 hr. e. Compounds I, IV, 

V and VI are trans isomers. 

The system LxAUI~-TIC~~ has also been studied (Table II). Although excellent regioselec- 

tlvlty has been obtalned, the yields (-6O$ for Enone I and 3% for Enone III) are not as good 



No. 50 4455 

as observed for the L-4-CuI system. 

LtilH4-F&l3 was allowed to react wlT;h Enone I at different temperatures (-78”, 0" and RT) 

and In each case the enone was recovered unreacted. 

Table II. Reduction of Enones with LI_UH~-TIC~~ in THF. 

r-----Molar Ratlo----_ Enone (%) j-Products (%)T 
Enone LtilH4 TlCl 

3 
Enone TemP (") Recovered 194 1,2 

I (trans) 1.0 1.0 1.0 0 0 13 53 

11 1.0 1.0 1.0 RT 0 58 0 

1, 2.0 1.0 1.0 RT 0 63 0 

1, 2.0 1.0 1.0 Reflux 0 60 0 

!1 1.0 2.0 1.0 RT 0 29 -1 

II 1.0 3.0 1.0 RT 0 14 0 

III 1.0 1.0 1.0 RT - 0 -1 34 0 

We have studled the reactIon of LtilH4 and CuI In detail and have found that H2A11 1s the 

active reducing reagent In this mixture and not CuH or CUUH~.~ We have also found that cyclo- 

hexenone and 3,3,5-trlmethylcyclohexenone are not reduced at all by the LtilH4-CuI reagent. 

These observations In addition to the considerably slower reactlon rate lnvolvlng cis enones or - 

trans enones with disubstltutlon at the p-carbon has led us to suggest a mechanism for the re- 

ductlon lnvolvlng a SIX center transItIon state. Such a transItion state accounts for the quan- 

tltatlve yield and 10% regioselectlvlty observed for trans enones possessing only monosubstltu- 

tion at the Cy and @ carbon whereas lower conversIons are encountered wl'ch ~1s enones or with - 

trans enones possessIng dlsubstltution at the p-carbon of the enone and no reduction is observed 
H 0 

with cyclic enones fused in the cis configuration where no rotation about the =C! +%- bond 1s - 

possible In order to effect a SIX center transltlon state. 
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