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Summary: The preparation of 3-stannyl-1-silyloxycyclohex-1-enes and their use 

as synthons for a,S-dianions for cyclohexanone are described. 

The use of umpolung has become a standard practice in organic 

synthesis. 2 Among the molecular substructures for which charge reversal has 

received considerable attention is the carbonyl homoenolate anion. Indeed a 

number of creative approaches have been described in the literature 3 although 

in general the new methodology has been limited to acyclic systems. 4 Recently 

Kuwajima described a procedure which utilizes the Brooke rearrangement of an 

a-silyl alcohol anion (1) to generate a homoenolate equivalent. 5 This 

procedure has a further advantage in that the products from trapping the anion 

possess a silyl enol ether which may be subsequently alkylated adjacent to the 

initial alkylation site (ketone a, 8-dianion synthon) . This sequence however 

is also limited to acyclic systems because the starting material 2 is not 

easily accessible. 

We have been exploring the chemistry of silylstannanes and found that 

they would readily undergo conjugate addition to enones to give 3 in a 

reaction catalyzed by cyanide. 6 If transmetallation of 3 could be efficiently 

effected, the cyclic equivalent of Kuwajima’s homoenolate anion would be 

generated. We report here the success of this approach and the use of 3 as a 

synthetic equivalent for the a,B-dianion of cyclohexanone. 
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Since it was reported that only the tert-butyldimethylsilyl reagents 

1 were useful as homoenolates, 5,7 we were forced to abandon our silylstannane 

route to 3. 8 Fortunately an alternative synthesis of 3 (a R - t-BuMe2, R’ = 

Me; b R - t-BuMe2, R’ = Bu) was possible by conjugate addition of RjSnLi to 

cyclohexe;one (THF, -78 “C) and trapping with tert-butyldimethylsilyl 

chloride. 

Compound 3 was essentially inert to methyl-, butyl-, and 

set-butyllithium in TRF at -18 ‘C and it was largely decomposed (probably due 

to secondary reactions of the transmetallated material) at temperatures above 

-20 oc. However , if 1.1 equivalent of TMEDA was present, transmetallation was 

easily effected with butyllithium (1 h, -18 OC for 3a; 5 h, -78 ‘C for 3b). 
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The anion was nicely quenched with aromatic aldehydes to give 50-75% yields of 

the silyl protected homoaldol products 4. 10,ll In all cases the gamma product 

was preferred, however the Y,CZ ratio was sensitive to the particular aldehyde 

used. For example, with benzaldehyde the y,a ratio was 25/l but with 

4-dimethylaminobenxaldehyde it was 2/l. The yields quoted here are for pure 

products after isolation by flash chromatography on silica gel (O-25% ethyl 

acetate/hexane gradient). 

The ketone a,S dianion equivalence of 3 was ultimately demonstrated 

by first methylating 4 (R * Ph; NaH/THF/MeI/RT). The clear colorless oil 6 

(75%) was further reacted with piperonal in the presence of a catalytic amount 

of tris(dimethylamino)sulfonium difluorotrimethylsiliconate (TASF; THF/ACN/-78 

‘C to RT).12 Standard workup and chromatography gave 7 (38%) as a mixture of 

diastereomers. 13 Alternatively, stoichiometric TASF induced allylation of 6 

gave 8 in 56% yield. 

8 

Thus 3 can be viewed as a synthon for the a,6 dianion of a ketone. 

The overall procedure is complementary to conventional methods for effecting 

a, S-bis-functionalization of ketones. 14 
For example the sequence we have 

described allows homoaldol product6 to be easily prepared. An apparently 

unknown a-oxygenated cuprate reagent would be required to directly effect the 

same transformation. 15 



2808 

References 

t Present address: Pfizer, Central Research, Eastern Point Road, 

Groton, CT 06340 

1. Contrihution t4039 from the Department. 

2. For a review of the use of umploung see: Seebach, D. Angew. Chem. Int. 

Ed. Engl., 1979 18 239-258. - 
3. For a review of homoenolates see: Werstiuk, N.H. Tetrahedron, 1983 2, 

205-268. 

4. One homoenolate suitable for use with cyclic systems has been described. 

Hoppe, D.; Hanko, R.; Bronneke, A.; Licheteberg, F. Angew. Chem. Int. Ed. 

Engl . , 1981 20, 1024-1026. 

5. Enda, J.; Kuwajima, I. J. Amer. Chem. Sot., 1985 107, 5495-5501. Kato, 

M.; Wori, A.; Oshino, H.; Enda, J.; Kobayashi, K.; Kuwajima, I. J. Amer. 

Chem. Sot., 1984 l&, 1773-1778. 

6. Chenard, B.L.; Laganis, E.D.; Davidson, F.; RajanBabu, T.V. J. Org. 

Chem., 1985 so, 3666-3667. 

7. Piers, E.; Horton, H.E. J. Org. Chem., 1979 44, 3437-3439. 

8. Conjugate addition of silylstannanes to enones does not work with large 

substituents attached to silicon. (see reference 6) 

9. Still, W.C. J. Amer. Chem. Sot., 1978 100, 1481-1487; 1977 99, 4186-4187. 

10. Unfortunately simple alkylation of the anion with methyl iodide or benzyl 

bromide gave poor yields (15-20%). 

11. All new compounds gave acceptable elemental analyses and/or 

exact mass measurement. 

12. Noyori, R.; Nishida, I.; Sakata, J. J. Amer. Chem. Sot., 1983 

105, 1598-1608; 1981 l&, 2106-2108. 

13. We have not yet attempted to induce any diastereoselectivity 

in this reaction. 

14. For leading references see: Noyori, R.; Suzuki, M. Angew. Chem. Int. Ed. 

Engl . , 1984 2, 847-876. 

15. Posner, G.H. Organic Reactions V19 pp 1-114, 1972 and V22 pp 253-400. 

(Received in USA 21 March 1986) 


