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STEREOSELECTIVE ALKYLATION OF THE LITHIUM DI-ENOLATE OF BIS-2,3-CARBOMETHOXY
BICYCLO[Z 2 1]HEPT—5—ENE. A CONVENIENT SYNTHESIS OF MONO- AND DISUBSTITUTED
FUMARATE ESTERS
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Laboratoire des Carbocycles, ERA 316, Universite de Paris-Sud, B&timent 420
91405 ORSAY, France

Summary The diesters formed by a Diels-Alder reaction between cyclopentadiene and
methyle maleate or fumarate give the same lithium dienolate which 1s stereoselectively
mono- or dialkylated. The products obtained are good precursors for substituted fuma-

rate esters

The preparation of dimetallated vicinal diesters has been recently described
(1) and the potential of theses species as synthetic inlermediates has been <hown (2)
We wish to report that the lithium dienolate of bis-2,3-carbomethoxy blcyclol-Z 2 1]hept-
S5-ene can be used as a trans vinyl dianion equivalent (3) since the products coming
from the stereoselective alkylations of this di-enolate are thermally cleaved into cyclo-
pentadiene and mono- or disubstituted fumarate esters, not easily accessible by other
methods (4).

The diesters 1 and 2, obtained from a Diels-Alder reaction between cyclopen-
tadiene aand dimethyle maleate and fumarate, were readily deprotonated with two equiva-
lents of lithium dusopropylamidure 1n THF 1o give a solution of the diester dienc’ate

3 (5)

CO,,CH
273 oA e 2P
or CO,CH,
COCH 5 THE 2
©™ co.cH
2
COZCH3 COZCH3 3
1 2 3

The dianion 3 could be monocalkylated by reaction with one equivalent of
an organic halide i1n the presence of HMPT and the results are summarized in the Table
The alkylation appeared to be highly stereoselective (6) and only the exo alkylated
1somers 4 could be detected 1n the reaction mixture either by GLC fcolumn SE 30 20%,
3 m, 170°) or by 'H NMR (7) The formation of only small amounts of dialkyled pro-
ducts showed that, as 1t could be expected, the dienolate 1s much more reactive to alky-

lation than the monoenolate It must be noticed that methylation of the lithium enolate
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formed by addition of one equivalent of L D A, to the diester 2 gave up fo 20% of dime-
thylated products This result might be due to a rapid proton exchange between the

monemethylated product 4a and the monoenolate
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Addition of two equivalents of the same alky! halide to the THF-HMPT solu-
tion of the dienolate 3 afforded in good yields a mixture of the dialkylated esters 5
and 6 Successive addition of one equivalent of ethyl 1odide and one equivalent of
methyl 1odide allowed the formation of the mixed dialkylated diesters 5c and 6c Yields
and relative ratios of 5 and 6 are reported in the Table The second alkylation appea-
red also to be stereoselective since the diesters 5, in which the second alkyl groupe
1s coming from an endo alkylation, were largely predominant (80% to 90%) The approach
of the electrophiles from the endo face being sterically untavourable, the stereoselecti-
vity observed can be best explatned by assuming a product-like transition stafe where

the two bulky carbomethoxy groups are 1n a trans position.

Mono- and disubstituted methyl fumarates 7 and 8 were then prepared with

excellent yields fsee Table) by thermolysis (9) of the diesters 4 and 5 + 6
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We next investigated the possibility of formation of cyclic unsaturated di-

esters by alkylation of 3 with a bifunctionnal electrophile
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Treatment of the dianon 3 with excess l,4-dibromobutane gave the annelated
ter 10 1n 35% yield Only one isomer could be detected either by G L C or lHNMR

ing of 10 af 650° afforded dimethyl-cyclohexene-1,2-dicarboxylate 11 1in 92% yield
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