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With respect to the process embodied in equation 1, our first task was to define condi- 

tions which led to the production of a mixture of al1 possible products 2-5 to develop a --9 
precise analytical method for such mixtures, and to unambiguously establish product 

structures, including stereochemistry. This proved possible by using ZnBr2 as catalyst with 

substrate ía, to afford a capillary vpc separable mixture of 2a-5a -8 followed by oxidative 

olefin cleavage and reduction to afford a mixture of four diols, each of which was correl- 

ated with materials independently synthesized via the "chain extension" approach of 

Kishi.4B5 Results obtained for the Lewis acid mediated addition of crotyltri-L- 

butylstannane to substrate la are summarized below.6>7 - 

Table 1 

Substrate Lewis Acid 2(C,E) 3(C,T) 4(F,E1 

la - 
la - 
la - 
la - 
la - 
la - 
la - 
Ib - 

ZnBr2 (-78" + 0") 27 

ZnBr2 (0" + 23") 19 

BF3*Et20 10 

BF3*Et20 (2.1 eq.) 12 

TiC 33 

Et2A1C1 17 

ZrC14 2 

BF3.Et20 (2.1 eq.) 5 

4 67 

18 50 

__ 90 

__ 88 

__ 67 

__ 83 

__ 78 

-_ 95 

5(F,T) Ratio(4/2) 

2 2.5:1 

13 2.6:1 

-- 9:l (90%) 

__ 7:l (87%) 
__ 2:l 

__ 5:l 

__ 3.5:1 
__ 1B:l (92%) 

Thus, a relatively high preferente for Felkin-Anh6 diastereofacial selectivity with the 

characteristic erythro selectivity for the bond constructionB was observed with BF3*Et20 as 

catalyst and substrate la 2 Systematic study with respect to silyl function and temperature 

yielded the optima1 protocol for obtention of the stereochemistry embodied in 4: reaction 

of xwith crotyltri-l-butylstannane and 2.1 eq. of BF3aEt20 at ca. -9O"C, to yield 4b and - 
2b in a ratio of 95:5, with only traces of 3b and 5b detectable by capillary vpc analysis. - -- 

Thus, remarkably high diastereofacial selectivity (18:l) for the "Cram" or "Felkin-Anh" pro- 

duct can be realized with essentially complete control in the bond construction. 

Attention was then turned to the task of obtaining "chelation controlled" diastereo- 

facial selectivity in such reactions, which has proven to be a formidable challenge. In ad- 

dition to examining three Lewis acids previously shown2 to be highly effective with a-al- 

koxyaldehydes (ZnI2, TiC14, and MgBr2) a large number of other Lewis acids were investigated 

with both substrates la and lc - -* As expected, no conditions leading to good selectivity for 

the formation of 1 could be found using siloxy substrate la - Results obtained with the 

benzyl substrate lc are summarized in Table II below. - 
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Lewis Acid Z(C,El 

Zn128 40 

ZnBr2’ 36 

TiCl 59 

SnC14g 39 

SnC141° 58 

MgBr2 81 

MgI 78 

Table II 

4(C,TI 

48 

46 

41 

61 

42 

7 

22 

5(F,E) 3(F,T) 

7 5 

8 10 

__ __ 

__ __ 

__ __ 

10 2 

__ -- (88%) 

The results above clearly revea1 that diastereofacial selectivity is high for al1 cata- 

lysts examined, however, erythro selectivity in the bond construction is low or non-existant 

in most cases.12 Best results to date are obtained with MgBr2, which gives 91:9 diastereo- 

facial selectivity and 89:ll erythro selectivity. 

It would seem, therefore, that allylstannane additions in the "chelation controlled" 

sense should be a relatively simple proposition since diastereofacial selectivity is the 

only stereochemical feature of such reactions, and al1 Lewis acids in Table II provided ex- 

cellent diastereoface selection with crotyltri-;-butylstannane. This is not, however, the 

case. Results for allyl additions to lc are summarized in Table III below. - 

Entry 

1 

2 

3 

4 

5 

6 

7 

8 

Lewis Acid 

BF3*Et20 

Zn12 

MgBr2 

MgI 

TiC141° 

TiC1411 

SnC141° 

SnC1411 

Table III 

6 (Chelation) 

52 

64 

72 

70 

82 

53 

90 

98 

7 (Felkin) Ratio (Chelation/Felkin) 

48 l.l:l 

36 1.8:1 

28 2.6:1 

30 2.3:1 

18 4.6:1 

47 l.l:l 

10 9:l (90%) 

2 6O:l (88%) 

The lower diastereofacial selectivities observed for the allyl additions are in accord 

with our previous observations for additions to a-alkoxyaldehydes.2b In the present case, 

only TiC14 and SnC14 show useful diastereofacial selectivity. It should also be noted that 

"normal" addition versus "inverse" addition with TiCl and SnC14 show opposite behaviour 

(entries 5 and 6 versus 7 and 8), leading to excellent (6O:l) diastereofacial selectivity 
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for the case of inverse addition of SnC14. In this instance, the actual organotin species 

undergoing reaction with the aldehyde is allyltrichlorostannane, which is formed very rap- 

idly by redistribution13 between allyltri-n-butylstannane and SnC14.14 
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