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Abstract: Treatment of a-halo carbonyi compounds with title Sn-Al or Pb-AL 

reagents provides enolates which react with aldehydes or ketones to give B- 

hydroxy carbonyl compounds effectively. 

The reaction of terminal acetylenes with the organometallic compounds 

prepared from Iju3SnLi and MeMgI or tit2A1C1 affords vinylstannanes under good 

control of the reSio- and stereoselectivity in the presence of various 

transition-metal catalysts. 1 Here we wish to report another application of 

the liu3SnAlEt2 reagent to the regiospecific aldol synthesis of a-bromo 

carbonyl derivatives and aldehydes or Xetones.2y3 This new method is 

succcssfuliy extended to the Reformatsky reaction giving I3-hydroxy esters 

under miid conditions. 4,5 

A hexane solution of diethylaluminium chloride (1.0 M, 2.U ml, 2.0 

mmol) was added to a solution of Bu3SnLib prepared from butyiiithium (1.6 M, 

3.8 ml, 0.0 mmol) and SnC12 (0.38 g, 2.0 mmoi) in 'L'HF (3 ml) at 0°C. Aiter 

10 nin, a mixture of ethyl brotnoacetate (0.17 s, 1.0 mmol) and cyclohexanone 

(0.10 g, 1.c) mmol) in'THF (3 31) was added and the whole was stirred for 30 

.nin. Aqueous workup (lN-HCl) and purification by column chromato;<raphy gave _ 

8-hydroxy ester (1)7 (0.16 s) in 87% yield. 

The reaction of methyl y-bromocrotonate and benzaldehyde with 

tiu3SnAlEt2 af,orded only the n-adduct (entry 10, 

re(Tloselectlv:ty 

Table 1). The same 

3 iqas observed in the reaction by means of Zn/Et2A1C1 

syste.n 3a and diethylaluminium 2,Z,6,0-tetramethylpiperidide.3h The strong 
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Table 1. Synthesis of B-hydroxy carbonyl compounds in the presence of 

Bu3SnAlEt2a 

entry 
a-Bromo Carbonyl Carbonyl Reagentb 

Aldol Product 
Compound Compound Yield(%) (erythro:threo) 

1 r PhCHO 

PhTH 

0 
0 

ZI 

A 

B PhIXph ',", 

C 78 

A Ph?nYh 7oc 
A 

Ph 
76 

tY r 
5 

6 +vvJL 
7 

P 
a 

+ 
ir 

9 Et Br 
y I 

0 

10 

Meor' 

11 

PhCHO 

PhCHO 

PhCHO 

PhCHO A 

PhCHO 

8 

69(25:75) 

77(28:72) 

A dh81 

A 
A 54 

A h 
61(50:50) 

"'"ify'h 75c 

0 OH 

A 74(54:46) 
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Foot note of Table 1 
a) Two mm01 of reagent, one mmol of a-halo carbonyl compound, and one 

mmol of car-bony1 compound were employed. 
b) geagent A: Bu3SnAlEt2, Keagent B: Bu3PbAlEt2; 

Reagent C: Ph3PbAlEt 
c) A catalytic amount ( 3 mol%) of Pd(PPh3)4 was added. 

affinity of tin to bromine is well documented and used for the oxidation of 

alcohols. 8 / 
The regioselectivity of the reaction was demonstrated by the treatment 

of 2-bromo-2-methylcyclohexanone 9 or Z-bromo-6-methylcyclohexanone 10 with 

Bu3SnAlEt2 in the presence of PhCHO to give the corresponding S-hydroxy 

ketone without any contamination of the regioisomer. 

i: PhCHO, Bu3SnA1Et2, O°C, 30 min. 

Notably, the aldol reaction proceeds much more easily and efficiently 

in the presence of a catalytic amount of Pd(PPh3)4. For example, the 

reaction of a-bromoacetophenone with cinnamaldehyde gave a-hydroxy ketone in 

70% yield as compared to 54% yield in the absence of Pd(PPh3)4. 

'The reaction of a-bromoacetophenone and benzaldehyde with Me2PhSiAlEt2 

or Ph3GeA1Et2 instead of Bu3SnAlEt2 g ave no desired B-hydroxy carbonyl 

compound. On the other hand, R3PbAlEt2 (R _E Bu, Ph) proved to be as 

effective as Bu3SnAlEt2. A typical experimental procedure is as follows. 

Diethylaluminium chloride (1.0 M, 2.0 ml, 2.0 mmol) was added to a solution 

of Ph3Pbii" prepared from phenyllithium (6.0 mmol) and PbC12 (0.56 g, 2.0 

mmol) in 'THF at 0°C. Pd(PPh3)4 (5 mol%) was added and the resulting mixture 

was cooled to -20°C. A solution of n-bromoacetophenone (0.32 g, 1.0 mmol) 

and cinnamaldehyde (0.16 g, 1.2 mmol) in THF (3 ml) was added slowly over 15 

min at -20°C. The reaction mixture was poured into lN-HCl. _ Usual workup 

and purification by silica gel column chromatography gave 1,5-diphenyl-3- 

hydroxy-4-penten-l-one7 (0.25 g) in 84% yield. Additional examples are also 

summarized in Table 1.12 
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