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Summary: Additions of LiMezCu to acyclic vinyloxiranes 4, 5, 6, and 7 proceed predominately anti 
&2’ to afford the (E)-allylic alcohol products. 

The SN~’ addition of organocopper reagents to vinyloxiranes is a well established synthetic route to 

allylic alcohols. However, except for the initial observation of this reaction1 (eq. l), all applications 
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have conformationally rigid cyclic systems.2 In such cases, the displacement generally 

proceeds anti to the oxirane oxygen (eq. 2). 

n = 0, I 

Pursuant to synthetic studies on macrocyclic natural products, we developed an interest in the 

stereochemistry of SN2’ additions to acyclic vinyloxiranes. Initially we sought to identify structural 

features that might contribute to the regio and stereoselectivity (syn vs. anti and E VS. Z) of additions 

involving methylcopper reagents. As a starting point for our investigations we prepared several 

prototype substrates (4-7) of high ee via the sequence outlined in Scheme I, employing the Sharpless 

epoxidation to establish the absolute configuration of the epoxide.3 
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Scheme I ’ 

4 R’=H 6 R’=H 
5 R’= TBS 7 R’ = TBS 

R= (CH3)2C = CHCH3CH3. 

(a) Z-.-t + )-DET, TIP, TBHP, CH2C12, -23°C; (b) (COC1)2, DMSO, Et3N, CH3C13; (c) (Et0)3POCH3. 
COzEt, NaH, THF, -78°C; DIBAH, CH2C12, -78°C; (d) Ph3P=CHC03Me, MeOH, 0°C; DIBAH, 
CH2C12, -78°C; (e) TBSCl, DMAP, Et3N. 
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Addition of CH3MgBr - CuI4 to the (E)-vinyloxirane 4 yielded a complex mixture of products. 

LiCuMe2, on the other hand, added cleanly to give a 84:16 mixture of the anti and syn allylic alcohols 8 

and 10.5 Under comparable conditions, the related (Z)-vinyloxirane 6 afforded a 97:3 mixture favoring 

the syn isomer 10. The selectivity was lower in additions to the TBS6 ether derivatives 6 and 7. 

However, the products of anti SN~’ addition 9 and 11, respectively, were still favored in these cases. 

Table 1. Ss2’ Additions of LiMe2Cu to Acyclic Vinyloxiranes 

LiMe#u 

R = Me&=CHCH,CH, -23°C 

R’ = H (4, 6) 
R’ = TBS (57) 

W-isomer 

4 R’=H 
5 R’=TBS 

(Z)-isomer 

6 R’=H 
7 R’=TBS 

These results contrast sharply with 

Me Me 

8 R’=H 10 R’H 
9 R’ = TBS 11 R’ = TBS 

Yield (%) SN~’ Products (%) 

;: 9 8 (70) (84) ll(30) 10 (16) 

75 8 (3) 10 (97) 
78 9 (18) ll(82) 

our earlier observations on additions of LiMe2Cu to the 

unbranched vinyloxirane 13 which gave predominantly SN~ substitution and appreciable elimination 

product under identical reaction conditions.7 

LiMe&u 

‘\/\\/\OBn 
d***’ 

- HO-Oh + HOTOBn + THF - Et,0 
-23’C Me ‘H Mk H 

13 anti SN2’ (22%) syn S,2’ (3%) 

HO 

H 

OBn 
+ HOyOBn + HO- 

Me 

anti S,2’ (1%) s,2 (35%) elimination (39%) 

Our findings suggest that the Ss2 process is effectively blocked by substitution on or adjacent to the 

epoxide allylic center. In addition, an allylic hydroxyl grouping exerts a significant directing influence, 

particularly on the (Z)-isomer 6. The strong preference for (E) double bond geometry in the products of 

SN~’ addition is also noteworthy. Evidently these additions proceed via a highly ordered transition 

state involving the s-trans conformation of the vinyloxirane. Facial selectivity may be enhanced by 

chelation in the case of the (Z) allylic alcohol 6. 
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Typical Experimental Procedure: To a slurry of 331 mg of CuI in 20 mL of dry THF at -23°C was 
added 2.40 mL of 1.45 M ethereal CH3Li. The mixture was stirred for 10 min at -23°C and then a 
solution of 75.2 mg (0.383 mmol) of alcohol 4 (derived from epoxy alcohol 2 of 81% ee)3,9 in 5 mL of dry 
THF was added over 5 min. The resulting mixture was stirred at -15°C for 16 h, 10 mL of 3% aqueous 
NH40H was added and the product was extracted with ether. The extracts were washed with 3% 
NH40H to remove copper salts, dried over NazS04, filtered and concentrated under reduced pressure 
affording a yellow oil. Flash chromatogra hy on silica gel eluting with 80% ether-hexanes gradient 
afforded 66 mg (81%) ofdiols 8 and 10. IR ( rim) v 3350,2970,2920,2875,1450,1375,1110,1080,1035, P 
975 cm-l. 1H NMR (CDC13) 6 5.56 (d, J= 15.7 Hz, lH, vinyl H), 5.44 (dd, J=7.4, 15.7 Hz, lH, vinyl HI, 
5.08 (m, lH, vinyl H), 3.40 (m_, 2H, carbinyl CHz), 2.31 (m, lH), 1.97 (m, 2H), 1.80 (bs, 2H, -OH), 1.64 (s, 
3H, vinyl CH3), 1.56 (s, 3H, vinyl CH3), 1.52 (m, 2H), 1.24 (s, 3H, carbinyl CH3),0.95 td, J=6.8 Hz, 3H, 
-CH3). [a]021 -13.79 (c 3.30, CHC13). 
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