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&stract: Gilman reagents denved from 2-bromo-2-cycloalken-l-one ethylene ketals react with allylic, 
propargylic or benzylic halides to produce functronabzed 1,4-drenes while reaction with Michael acceptors 
gives 1,4-adducts. 

In 1978, Smith and co-workers reported that the vmylllthium reagent derived from the 

transmetallatlon of 2-bromo-2-cyclohexen-l-one ethylene ketal underwent smooth alkylation with a vartety 

of alkyl halides and carbonyl compounds, 1 Thts was believed to represent a general solution for the 

construction of rr-substituted a$-unsatured cycloalkenones. 2 However, m conjunction with a total 

synthesis of lycopodine, Kraus and co-workers observed that the coupling of a similar species (i.e., 1) 

with ally1 bromide furnished only ketal 2 (Scheme 1) .3 We also encountered difficulhes in attempts to 

prepare 1,4-drenes by coupling an tx-ketovmyl anion equrvalent with functlonahzed allylic iodides. More 

importantly, Smith’s procedure calls for the use of a 3-5 fold excess of the electrophrle, which is 

undesirable when expensive or complex electrophlles are used. Here we report that mixed cuprates 

(Gilman reagents) derived from 2-bromo-2-cycloalken-l-one ethylene ketals are useful for cross-coupling 

reactions or enone comugate additrons.4 

Scheme 1 

The Gllman reagents produced with either phenylthro copper (reagent A)5 or 3-methyl-3-methoxy- 

I-butynyl copper (reagent B)6 were reacted wrth ally1 bromide (Table l), both affordmg the desired 

allylated product.7 In general Corey’s hgand (B) gave better ytelds and required less of the vinylating 

agent than the phenylthro hgand. Moreover, the organolithium reagents prepared from either 2-bromo-2- 

cyclohepten-l-one ethylene ketal or 2-bromo-f-cycloocten-I-one ethylene ketal were prone to rapid 

decomposmon; hence, the low couphng yields. 

The reactions shown m Chart 1 indicate the effecnveness and versanhty of thus procedure. Allyhc, 

benzylic and propargyhc halides8 undergo displacement rn good yields (entnes 7 - 11). Addmonally, ally1 

acetate (12) was also a useful electrophlle Transfer of the alkenyl group also occurs wnh less reactive 
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Table 1 
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B 
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B 

1 (31 

2 
2 (4) 
3 

: 
(5) 

4 (61 

. . vpfw Yield 

2.0 equivalents 84% 
1.0 equivalents 83% 
2.0 equtvalents 87% 
1.0 equtvalents 83% 
2.0 equivalents 91% 
1.0 equivalents 84% 
1 .O equivalents 0% 
1 .O equivalents 25% 
1 .O equivalents 0% 
1 0 equivalents 0% 

alkyl halides, such as a-butyl todide or bromo acetaldehyde diethyl acetal.9 One of the most useful 

appltcatrons of organocopper reagents 1s in the transformation of acyl haltdes into ketones,** yet the 

reaction of acetyl chlonde with cuprate 4 proceeds tn poor yield As one would expect these reagents add 

tn conjugate fashion to Michael acceptors, such as cyclohexenone or dlethyl acetylenedicarboxylate. The 

limitations of these cuprates are presented in reference 11. 

Chart 1 

I-CH,-C E C-CH$i(CH,) 

7 ref. 8a 

1 eq. of cuprate 3 _ 

(79%) 

X =H (8) 1 eq ofcuprate4 (81%) 

X = OCHs (9) 1 eq. of cuprate 4 (83%) 

X = Br (10) 1 eq. of cuprate 3 (74%) 

X = CO&H, (11) 1 eq. of cuprate 3 
(68%) 

&--JoAc 
12 

1 eq. of cuprate 3 

(62%) 
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Chart 1 continued 
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1 eq. of cuprate 3 (38%) 

2 eq of cuprate 3 (32%) 

1 eq. of cuprate 4 

(21%) 

1 eq. of cuprate 4 
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1 eq. of cuprate 3 _ 
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0 
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Scheme 2 presents a synthetic applxation of this methodology. Couphng of the cuprate 3 with 

iodide 1812 pet-nuts the facile construction of 21, a potential pseudoguaianolide precursor.*3 Other 

applications are forthcoming. 

Scheme 2 

H30+ G 
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ref. 14 
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