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Summary. Sequential transmetalation / Michael addition of E, E- 1.4-his-trimethylstannylbutadiene to 

enones using higher order cyanocuprates leads to products of double delivery in a i-pot Operation. 

The facility with which higher order (H.O.) cyanocuprales effect transmetatation reactions with vinyiic 

stannanest suggests that the presence of two trialkylstannyl residues associated with an olefin or homolog 

(as in 1) might function as a soft, masked dianion (cf. 2). We now report that known bis-tri- 

methylstannylbutadiene 3,2 upon sequential ligand exchange with a H.O. cuprate followed by conjugate 
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addition to an a$-unsaturated ketone, can be converted directly to products of double derivatization (4) in a 

single flask (Scheme 1). 
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Initially, it was necessary to establish that the first transmetalation would cleanly afford the mono- 

transmetalated cuprate 5 (2-Th = 2-thienyl), and that this reagent adds to enones in a 1,4-manner 

(Scheme 2). As illustrated in Table I, three different cuprates (6-8) are acceptable choices for arriving at 

1,4-adducts via 5 in good isolated yields. Each reagent (6-8) requires only 1 equiv of 3 to form 5, which 

ultimately transfers the desired diene moiety selectively to the enone. Vinylstannanes of type 9 are 

themselves of value given their potential as coupling agents via other (i.e., non-copper based) 

organometallic intermediates (e.g., using Pd(0) for Stille couplings).3 
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From these data, the H.O. species Me2Cu(CN)Li2 was selected for the multiple transmetalation/conjugate 

addition process since it requires handling of only one organolithium (i.e., MeLi). As shown in Scheme 3, 

the presumed intermediate 10 from the first series could be reconverted to the enolate-containing 

butadienyl cuprate 11 and subsequently delivered to a second Michael acceptor, again without significant 

competition from methyl transfer. Results from this preliminary study are summarized in Table II. 

1. -YeeSn/THF 
-15 to 0” 

2. +THF 
3, Me$u(CN)LI2 

0” to rt, -1h 

enone “b” 

-78 to 0” 
lh 

The success of this lynchpin approach is intimately tied to the removal of the Me4Sn produced from the 

initial transmetalation. This could be readily accomplished under vacuum (ca. <O.lmm Hg) between -15 

and O”, given the volatility of the stannane. Visually, this simple manipulation (We infra)4 led to no 

apparent reagent decomposition., an observation fully supported by the data in Table II. 

Once the first 1,4-addition has occurred, the by-product lower order cuprate MeCu(CN)Li5 (perhaps 

associated with the enolate), 6 is susceptible to reconversion back to MeZCu(CN)Lip upon addition of 1 equiv 

MeLi. The remaining MesSn group in 10 should then transmetalale, in essence, decreasing the amount of 

Cu(l) required for the overall sequence by 50%. As seen in Scheme 4 below, this is indeed a viable option. 
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Table I. Conjugate addition reactions of cuprates 

Condltlons of 
Enone H.O. cuprate Transmetalation Producta Yield (%)b 

cl 
6 

6 Q 

= Me2Cu(CN)Li2 -78”, 0.5h 85 

I 7 = Me(l-Th)Cu(CN)Llp O”tort, Ih 61 

Q = (Me)MeO~Cu(CN)Ll2 -78” to rt, 2h 84 

0 0 

I 7 A cl 
= Me(2-Th)Cu(CN)LI2 -20” to rt, Ih 80 

SnMej 

0 

= (Me)MeO+-Cu(CNJLi2 -78O to rt, 2h 70= 

.~~~~~~~~~~~~_~_____~~~~~~~~~--------~~-~~~”~~~~~~~*~*~~~~~~~~~~“~_~~_~~_~_____________ 

“Fully characterized by spectral means. blsolated. ‘BFs*Et20 (1 equiv) used. 

Table II. Double transmetalation I 1,4-addition reactions of 3 using Me&u(CN)L& 
cl 

Enone “a” Enone “b” Product Yield %’ (%)b 

0 0 0 

0 0 

0 0 
4 / 60 (95) 

0 -__~_~~~~~_~___-____~~~~~---~~~~~~~~~~~~~~*~~~~~~~-~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~ 
alsolated, chromatographically pure. b% E,E-isomer of product shown. “A single diastereomer was formed. 
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In summary, a readily available &is-stannylbutadiene (3) can be utilized as a 1,4-dianionic lynchpin by 

invoking a double ligand exchange/Michael addition induced by cyanocuprates. Further developments of one- 

pot polyene constructions involving the corresponding alkylations are presently under study. 
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