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We report here on a new, highly potent method of "reduction" or"alkylative reduction" 

of carbonyl compounds (aldehyde or ketone) 

SCHEME I 

5 - 

2 3 4 - - - 

This transformation,described in scheme 1,takes advantage of: 

1) the high-yield synthesis of seZeno-acetaZs~3frwz uldehydes and ketones 

21 the cleavage of the carbone-seleniun bond of selenoacetaZs by n-butyZ Zithiwn Leading to 

a-selenocarbanions 2 
2b, 3 

3) their hydrolysis [ H20, D20 ] or alkylation by alkylhuLides produucing selenides in high 

yield 4 

41 the transfomation of seZenides to hydrocarbon using lithium in ethylamine or Raney NickeZ, 

These Zast two transformations (steps 3 and 4) are the concern of this preZiminary repopt. 

Selenoacetals 2 are readily cleaved by n-butyl-lithium to a-selenocarbanions (TRF,-78-C, - 
lh) subsequent hydrolysis by Hz0 or D20 leads to the corresponding selenides 4 (R3:H or D) 

(Table I). The a-selenocarbanions (R1,R2:H or Rl:H, RZ:Alkyl or Rl,R2:Alkyl) are alsO easily 
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transformed to selenides5 by alkylation with an alkylhalide (bromide or iodide) 5 [THF,-78OC, 

2h; 25*C, 2h) 1. Better results are obtained when the less stabilised methyl selenocarbanions 
4 3a (R:CR3) are used in place of their selenophenyl analogs 3b (R:C6H5) . - - 

TABLE I 

Yield in ! 
R 
3 

4 - 

nC13H27 H CH3 

nC 
1oH21 nC10H21 CH3 

"C1gR21 

"C6R13 H CH3 

H 
D 
H 
D 
H 

nCl~H21 
"C6B13 
nC6B13 
nC7E15 
CH2-CH=CH2 
nC6H13 
nW13 

85 
87 
87 
87 
92 
60 
85 
40 
75 
55 
85 
84 

we also found that the carbon selenium bond is easily cleaved by lithium in ethyl amine 6a 

(-10°C, 2h) (method A) or by treatment with Raney Nickel 6b 
(ethanol, reflux, 24h) (method B). 

Both methods proved fruitful when performed with sulfur compounds 7 
but there are few reports 

8 concerning selenium analogs . 
Under the described 

6 
conditions, methyl alkyl selenides 4a (R:CH3) and phenyl alkyl selenides - 

4b (R:C6H5) (scheme II - table II) as well as the methyl seleno-acetals 2a (R:eH3) or phenyl - - 
seleno-acetals 2b (R:C6H5) (scheme III - table III) lead to the corresponding alkanes 2 in - 
good yield. 

SCHEME II 

R1 
I 

R1 
1 

R2 -C -SeR -----+ -C-H 
I R2 I 
R3 R3 
4 5 - - 

In one case, when selenide 4m is treated with Haney Nickel (method B) a mixture of olefins is - 

formed, similar examples were reported in the case of sulfur 10. 

H SeCH : 
. method A 3 method B *. 

-0 
-CB2-CsHI1 

CH -C H 
2 511 CH2-C5H11 

80 % 



TABLE II 

R1 R2 

Yield in 

R3 
"a 5 (M RX 

I. 

nC13H27 H H 90 (A) CH3 + 

nC1357 H D 75(A) 

nC10H21 nC1oH21 
a3 .: 

H 93 (A) 

nc1oH21 

nC10H21 
nC10H21 D 74(A) 

?; 

"%cg21 H so(A) 
CH3+ 

nCllr'23 
C6H5 

3 H 82(A)-65(B) CH3 

nC11H23 CR3 H 80(A)-65 (B) 

nC6H13 "ClH15 75(B) 
'gH5 

H CH3 t 

nC6H13 "C6H13 H 76(A) 

nC6H13 

CH3 .I. 

nC6H13 H 74 (A) 

nC6H13 77(A) 
C6Hs i. 

CH3 f 

-I 

I 

f substituant on the selenium in the starting selenide 4 - 
ff refer to the method of reduction used 
t obtained from cr-selcnocarhanion by hydrolysis (see Table I) 

t5 obtained from a-selenocarhanion by alkylation (see Table I) 
SCHEME III 

5 I 
R2 - C - SeR - R 

I 2-i-H 
SBR H 
2 - 5 

TABLE III 

I -I 

R1 R2 
Yield in 5 

% (%Z, 

"C13H27 
H 85 (A)-81 (B) CH 

3 
nC 10H21 nC10H21 84(A)-80(B) CH 

3 
I-X 10H21 nC10H21 

85(A) V5 
I I 

X substituant on the selenium in the starting acetal 2 - 
XX refer to the method of reduction used 

AS compared to other published methods of reduction of carbonyl compounds (c.q. Clemmensen, 

Wolff Kishner, reduction of sulfoacetals), the whole process described in scheme I in this 

report has the advantage to be effective for the reduction as for the "alkylative reduction" 

of the carbonylqrouFs?s(total yield 1 + 5 $50 - 60 9) - - 
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1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

101 

Reduction of .seZenides 4 027 acetaZs 2 to hy&ocarbon 5 - - 
6a) Method A ---___- 

The selenide 4 (1 rmn) or the acetal 2 (0.5mm ) is dissolved in ethylamine (freshly 
distilled fro& lithium). Lithium !O,y g) is then added in small portions at -15'C. 
The mixture becomes deep blue after 15 mn. After stirring an additional hour the 
color disappears. 
Ammonium chloride (0.7 g) is added, stirring is continued for 15 min, then the mixture 
is hydrolyzed, extracted with pentane,washedwithbrine and dried: the hydrocarbon is 
purified by distillation. 

6b) Method B -------- 
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