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Abstract: Oxlranyllithium compounds can be generated from organotm precursors by tm-lithium exchange 
with butyllithium in THF at -9OoC. In the presence of TMEDA, they react with aldehydes and ketones to give 
epoxy alcohols m good yields. In the absence of TMEDA, they dimenze to a&-dialkoxyolefiis. 

Epoxrdes can be deprotonated at the oxuane nng by strong bases. 3 The resulting oxtranyl anions are highly 

reactive species which readily undergo ring-openmg via a-elimination to form alkoxycarbenes. Because of 

their diverse reactivity profiles, metalated oxuanes arc of interest both from a mechanistic point of view394 and 

as potential reagents for organic synthesis. 3,5 Ersch and Gallesa were the fust to show that oxtranes containing 

a carbanion-stabilizing substrtuent can be selectively metalated at the activated carbon atom and coupled with 

electrophiles to give subsmuted epoxldes. 5 However, a feasible method for generating non-stabilized oxiranyl 

amens and their conversion to substituted epoxides by reaction with electrophiles has not been reported. We 

have found that non-stabilized oxiranyllithrum compounds can bc readily prepared from oxiranyltin precursors 

by transmetalatron with butyllithium in THF at -90°C in the presence of N,N,N’,N’-tetramethylethylene- 

diamine (MDA). Under these conditions, the metalated oxiranes can bc trapped with aldehydes or ketones to 

give epoxy alcohols in good yields 

Oxiranyltin denvatrves are easily prepared by epoxidation of the corresponding alkenyltm compounds.5h*6 

Radical addition of tnbutyltin hydride to phenylacetylene7 and subsequent reaction with 3-chloroperbenzoic 

acid (CHzC12, aq. NaHC03) provided a 4: 1 mixture of rrans and cis epoxides 1 and 4 m ca. 50 % yield which 

could be separated by flash chromatography on silica gel or neutral alumma. 

Upon treatment with n-butyllithium in THF, the oxnanyltin 1 underwent raped tin-lithium exchange which 

was complete m less than 5 min at -90°C. After quenching with acetrc acid or acetone, tetrabutyltin was iso- 

lated m essentially quantitative yield. Phenyloxrrane and the epoxy alcohol 3a, the expected products derived 

from the oxiranyllithmm intermediate 2, were isolated in much lower yields varymg between 20-50%.8 The 

reason for the unsatisfactory yields was found to be a competing dimenzatron of the lithium compound 2 

leading to the (E)- and (Z)-olefins 7a and 8a (Scheme 1). In another experiment, in which the reaction mixture 

was stirred for 4 h at -7S’C after transmetalation with butyllithium and then treated with acetic anhydride (-75’ 

-+25 “C), the drmer-derived diacetates 7c and SC were obtained in 75 % yield (7c/8c = 3:2). 

A reasonable pathway leading to products 7 and 8 can be postulated proceeding via addition of the 

oxiranyllithium compound 2 to an a-alkoxycarbene denved from 2 by o-elimination.3*5ab The reaction is 

remarkably stereoselective’ starting from (mc)-1, the racemic (E)-olefm 7 was formed with a preference of 4:l 

over the corresponding meso form, whereas of the two diastereomenc (.Z)-olefins, only the meso isomer 8 was 

observed 9 Analogous results were obtained with the cls-compound (rat)-4, although the yields of (.Z)-olefin 8 

were drstmctly lower in this case (32% of 7c, 6% of 8~). 

61.5 
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The formation of dialkoxy-olefins 7 and 8 is effecttvely inhibited by TMEDA. Transmetalation of 1 with 

butyllithiurn in the presence of 2 equivalents of TMEDA followed by additron of acetone afforded the epoxy 

alcohol 3a in 86% yield (Scheme 1). Only traces of 7 and 8 were observed under these conditrons. Benz- 

aldehyde and isobutyraldehyde also reacted cleanly to form the corresponding epoxy alcohols 3b and 3c, 
which were obtained as mixtures of diastereomers (diastereoselectivity (ds) = 2:l m both cases).lo The same 

reaction sequence starting from the as-oxiranyltin 4 led to the epoxy alcohols 6a and 6b; the corresponding 

trans-isomers 3a and 3b could not be detected. Apparently, the oxiranyIlithium intermediates 2 and 5 are 

conftgurationally stable under the reaction conditions. The observed stereochemical course of the trans- 

metalation-addition sequence is in accord with the expectatton that both steps should occur with retention of 

configuration at the oxirane rtng.5+11 
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Scheme 2 shows some additional examples. Hydroxyalkenyltm compounds, such as (rQC)-9, are readily 

available by hydrostannylation of propargyl alcohols 6h or by addrtion of 2-trialkylstannyl-ethenyllithium12 to 

aldehYdes.hb Via Sharpless epoxidation, 6b.13 they can be converted to optrcally active epoxides. Whereas 

epoxidation of (rat)-9 with 3-chloroperbenzoic acid afforded a 1: 1 mixture of racemrc epoxides 10a and 11% 

kinetic resolution by the Sharpless method selectrvely led to (->-IOa (45 % yreld based on @UC>-9, ?90%ee, 

10a:lla > 10; I).14 Prior to transmetalation with butylhthium, epoxy alcohols 10a and lla were protected as 

silylethers.15 Tin-lithium exchange and subsequent addition of acetone or isobutyraldehyde gave the expected 

produets (12a: 57%; 12b. 58%, ds = 3:2; 13a: 77%; 13b 85%, ds = 3:Z). The lower yields of 12a and 12b 

can be attributed to competing formation of dialkoxy-oleftns (see above). 

Scheme 2 
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(a) MCPBA (2.5 equiv), NaHC03 (2.5 equiv), CH2C12, H20, 23’C; (rue)-1Oa: 33%, (rat)-lla* 35%. 
Kmehc resolutton (rat)-9+(-)-10a: see text. (b) r-BuMezSiCl, N&, DMAP (5 mol%), D&IF, 23”C.15*16 
(c) 1. BuLI, TMBDA, THP, -9Or; 2. R1R2C=0 (see Experimental Procedure) 

In summary, we have shown that non-stabilized oxiranyllnhmm reagents can be generated from readily 

available oxlranyltin precursors. Reactron with aldehydes and ketones leads to epoxy alcohols in good yields, 

provrdmg a new route to thus synthehcally useful class of compounds. Moreover, the unexpected formation of 
drhydroxyalkenes should also be of value for the preparation of a,a’-drfunctionalized olefins. 

Experimental Procedure: To a cooled (-90°C) solutron of 1 (414 mg; 1.01 mmol) and TMEDA (300~1; 
2.02 mmol) in 5 ml of anhydrous THF under N2 was added n-BuLi (1.71M m hexane; 0 76 ml; 1.30 mmol) 
over 1 mm After 5 mm, acetone (1201-11; 1.63 mmol) was added in one portion. The mixture was stb~& for an 
addrtional10 tin at -90°C poured onto aqueous phospate buffer (pH 7), and extracted with Et20. The com- 
bined extracts were drred (Na2S04) and concentrated. Mash chromatography of the crude product with Et20/ 
pentane 2: 1 (2 cmx 14 cm stlica gel column) gave 1.54 mg of 3a (Rf = 0.16; X6 % yield) as a colorless oil.17 
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