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Summary: 1-Bromoalkenylzincates (R1R2C=CBrZnR32Ll) which are generated 

by the reaction of 1,1-dlbromoalkenes with a llthlum trlorganozlncate 

(R33ZnL1) at -85 OC undergo alkylation reaction at temperatures from 

-85 OC to 0 OC to give alkenes R1R2C=CHR3. 

a-Haloalkyl- or a-haloalkenylllthlum reagents (so-called llthlum carbe- 

noids) have amblphillc nature: They not only react with various carbonyl 

compounds as the usual organollthlum reagents but also act as a-llthlated 

electrophlles. 1,2 In contrast to their nucleophilic nature hltherto widely 

applied for synthetic purposes, 3 the electrophlllc character of llthlum carbe- 

nolds has not been fully utlllzed. Recently, Walborsky and co-workers have 

demonstrated that 1-bromoalkenylllthlum undergoes nucleophlllc substltutlon with 

e-BuLi with a partial lnverslon of stereochemistry at the carbenold carbon.' 

While their reactlon may be utilized as a method of generating alkenylllthlum 

in which an alkyl group is introduced at the a-posltlon, its practical use 1s 

restricted unfortunately by the thermal instability of llthlum carbenold: 

I-haloalkenylllthlum 2 (R', R2 = alkyl) readily dlmerizes to give a butatrlene 

and, moreover, when one of substltuents R' and R 
2 

1s H or phenyl, 2 undergoes 

Fritsch-Buttenberg-Wiechell rearrangement to give an alkyne (Scheme I, path a). 
4 

Herein, we wish to report that 1-bromoalkenyl zlncate 2 which 1s generated 

by the reaction of readily avallable 1,1-dlbromoalkene I5 with trlorganozlncate 

1s reasonably stable at -85 “C but undergoes a novel intramolecular alkylatlon 

reaction when the reaction mixture is warmed to 0 OC (Scheme I, path b). 
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Treatment of 1,1-dlbromo-3-phenyl-I-butene (la) with n-Bu3ZnL1 (1.2 equlv) 6 - 
in THF at -85 'C for 3 h followed by the addition of AcOH-THF gave I-bromo-3- 

phenyl-I-butene (&)(E : z = 2.6 : I) in 82% yield (eq 1, R' = Ph(CH3)CH-, R2 = 

H). When the above reaction mixture was gradually warmed to 0 'C before the 

addition of AcOH-THF, 2-phenyl-3-octene (a)(E : 2 = 1 : 1.8) was obtained in 

61% yield (eq 2, R' = Ph(CH3)CH-, R2 = H, R3 = ~-Bu).~ Intermediately formed 

I-bromoalkenyl zlncate 3a 1s considerably stable at -85 OC; the treatment of & - 
with Bu3ZnLi at -85 OC for 24 h gave 4a (74% yield, E : z = 3.5 : I) with a - 

small amount of butylated product a (IO%, E : g = 33 : I). 

la-f 

-85 oc 
+ Bu8ZnLi (11 

THF 

4a-f 

-85 - 0 oc 
+ Bu3ZnLi (21 

THF 

la-f 5a-f 

The reversal of the E : z ratio in butylated product 5a (eq 2) from that in - 
the bromoalkene 4a (eq I) indicates that the alkylatlon proceeded with inversion - 
of conflguratlon at the carbenoid carbon, at least partly, through a Matteson- 

Pasto-type rearrangement (Scheme II).7 The increase in the E : z ratio of bromo- 

alkene 4a In the reaction at -85 - 'C for 24 h, which was accompanied by the 

selective formation of by-product E-5a --I in comparison with the reaction for 

3 h suggests that carbenold Z-3a undergoes the rearrangement more readily than -- 
E-3a --* 

Br/Zn exchange reactions proceeded not only with various 2-monosubstltuted 

1,1-dlbromoalkene but also with 2,2-dlsubstltuted dlbromoalkane If and the 

corresponding bromoalkene 4a-f was obtained after treatment with AcOH-THF at 

-85 OC (Table I). The reaction of la-c possessing such a relatively bulky 

substituent R'as secondary alkyl and phenyl group (R2 f H) gave E isomer of 4a_c 

selectlvsly (entries 1, 6, and 8). Trlbutylzincate prepared by the reaction of 

q-BuMgCl (3 equiv) with ZnC12 can also affect the Br/Zn exchange reaction (entry 

2). 
Scheme II 
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Reactions performed at temperatures from -85 OC to 0 OC are also summarized 

in Table I. Under these condltlons, not only E-butyl group but also other alkyl 

groups can be introduced by using the corresponding trlalkylzlncate. Even the 
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lntroductlon of tert-butyl group to 2,2-dlsubstltuted If proceeded effectively - 

to give 5f (R3 - = tert-butyl) in 60% yield (entry 16). 

The reactivity of trlorganozlncate toward 1,1-dlbromoalkenes deserves 

comparison with that of organocuprate. In this regard, Posner et al. reported 

the dlmethylatlon reaction of 2,2-dlsubstltuted dlbromoalkene with Me2CuL1. 5b 

For comparison, we carried out the reaction of 2-monosubstituted dibromoalkene 

la with dlbutylcopperllthlum in TX-IF at -85 'C for 2 h. - The reaction gave 

3-phenylbutyne (76%) but neither bromoalkene & nor the dlbutylated product was 

formed. 

In summary, we described a novel method for the generation of l-bromo- 

alkenylzlncate 1 and its alkylatlon reaction. Organozlnc reagents generated 

after the alkylatlon reaction can be utlllzed as versatile alkenylating 

reagents and works are in progress under these lines. 

Table I Reaction of Dlbromoalkene with Lithium Trlalkylzlncate 

Entry Dibromoalkene R3 ZnLi 
33 

Reaction Product 

(R' , R2) 

Yielda [E : &la 

(R ) Temp. ( T) (%) 

1 la (Ph(CH3)CH-, H) n-Bu -85 

2b la n-Bu -85 

3 la n-Bu -85 - 0 

4 la s-Bu -85 - 0 

5 la t-Bu -85 - 0 - 
-_-_-_-_-_---_-_-------------------------- 

6 lb (c-C6H11, H) n-Bu -85 - 

7 Ib n-Bu -85 - 0 

a lc (Ph, H) n-Bu -85 - 

9 Ic n-Bu -85 - 0 

IO u (PWH2)2-, H) n-Bu -85 

11 Id n-Bu -85 - 0 - 

12 le (BnO(CH2j2-, H) n-Bu -85 - 

13 k n-Bu -85 - 0 

4a - 

4a 

2 (R3 = n-Bu) 

5a (R3 = s-Bu) 

5a (R3 = t-Bu) 

-_-_---------_--- 

4b - 

5& (R3 = n-Bu) 

4c - 
5c (R3 = n-Bu) - 
4d - 
5d (R3 = n-Bu) - 
4e - 

& (R3 = n-Bu) 

a2 t2.6 : I] 

60 L7.a : II 

61 [I : 1.81 

a3 [I.2 : 11 

la ta.4 : II 

--_-----------_- 

33 t2.4 : I] 

58 [l : 1.21 

97 13.6 : 11 

24 [I : 4.11 

66 [I.1 : I] 

72 [ca. 1 : I] 

a3c [I.0 : 1 

82' Il.0 : I] 

:i 2 mz: rI:t 11: -L 0 2 (R3 = n-Bu) 11 

16 lf t-Bu -85 - 0 5f (R3 = t-Bu) 60 - 

aUnless otherwise noted, yields and E : z ratios were determined by GLC. 

bTrlbutylzlncate prepared by the reaction of fin-BuMgCl with ZnC12 was employed. 

CIsolated yield. 
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