


7350 

Table I. Concentration Effects on the 1,3-Isomerization of a-(Alkoxy)allylstannmes 

B”~0’snBu3 -78=X?, CH&- ZnOR 
BF3-Et,0 

OR 10 n-h 3 

1 R = PbCH20CH2 3 R = PhCH20CH2 
2 R = MeOCH2 4 R = MeOCH2 

~oncennation fhfj 
enrry srannane stmnane BFs*OEtz % reaction 

Zl ::1 

0.882 0.02 0.802 0:02 
0.002 0.001 
0.1 0.05 
0.1 0.91 

100 

;z 34 
13 
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a, 2omin; b, loomin 

Further and more compelLng evidence GUJX from crossover experiments involving the a-(alkoxy)allyl- 

stannanes 6 and 7 prepare&i as shown in eq. 2.2 

(a) R,SnLi. THF: (b) pMeOC,HJI-i,OCH~CI: (c) MeOCH&I 

A 1: 1 mixture of a-(alkoxy)allylstannanes 6 and 7 was converted within 10 min at -780 C in the presence of 

BF3*OEt2 to a nearly equal mixture of 8,9,10 and 11 (eq. 3). Ratios were determined from the vinylic y-proton 

signals which were c!ea+ly rcs&e~I in the *I-I M&R sg%saum of the mixture. The individual y-(alkoxy)allyl- 

stannanes could also be isolated by preparative TLC on silica gel. 

Bv3a OCH+CH,Ar 
l3FgEt,0 

8 S 

CH,CI, (+)-S [alo +69 o (+)-s [& +51 O 
-78 *C. 10 min 

(3) 

11 

(+)-1 1 [alo +3 0 
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In contrast to the above result, a 1:l mixture of the p(alkoxy)allylstannanes 8 and 10 was recovered 

unchanged with BFSaOEt2 at -780 C. The l,?-isomerization thus appears to be irreversible in these systems. 

Interestingly, when we repeated the crossover experiment using an equimolar mixture of nonracemic (-)-6 and 

racemic 7 the product (+)-11, derived from Bu3Sn transfer to racemic 7, showed small but definite optical rotation. 

Thisjkiing implies that the Bu3Sn stannyluting agenr is chiral, A possible pathway consistent with these results 

can be formulated with the novel pentacoordinated stannane A serving as a catalytic transfer intermediate (eq. 4)” 

A ralkoxy 

Intermediate A could arise through BF3 assisted destannylation of the a-(alkoxy)allylstannane (eq. 5). 

Because of its catalytic role, only trace amounts of A would be required. 

f0-y” 

Ro‘(n/ -2% Ror 

SnBUO 

- 
A + Bu&%-IFBF~* (5) 

SflBU3 
I 3 

+ FBF, 

In principle either of the two allyI-Sn bonds of A could cleave. However, the failure of y-(alkoxy)- 

allylstannanes 8 and 10 to equilibrate indicates that the depicted one is the more labile. Of the several catalysts 

examined to date only BF3*OEt2 has proven effective in the a-(alkoxy)allyl system No reaction was observed 

upon treatment of stannane 1 with CF3C@H, BwNF or MegSnCl at -78O C. Anhydrous HCI gave only 

protonolysis whereas TiC& and EtfilCl caused decomposition. 

It should be noted that the process depicted in eq. 4 should be applicable to other allylstannane exchanges, as 

well. Studies on applications of these findings are in progress. 
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