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ALKYLATIVE ELIMINATIONS. CONJUGATED DIENECARBOXYLATES FROM 

(ETHOXYCARBONYLCYCLOPROPYL)CARBINYL ANIONS STABILIZED BY SULFUR GROUPS 
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(Ethoxycarbonylcyclopropyl)carbinyl anions stabilized by phenylsulfonyl or Summary: 

phenylthio groups undergo one-pot nucleophilic ring fission, alkylation and elimination 

of the sulfur function to give substituted dienoates or dienedioates. 

Sulfur-containing groups are extensively used for the stabilization of adjacent carbanions and 

some of these groups, like sulfones and sulfides, can function in restricted cases as leaving 

groups in nucleophilic substitutions' as well as in base-induced elimination reactions. 
2 
In very 

few instances, however, there have been reported synthetically useful one-pot reactivities, in 

which sulfur groups stabilize the adjacent carbanions for reactions with electrophiles and then 

serve also as leaving groups in displacement or elimination reactions. 394 We report herein on new 

systems in which such dual reactivity, consisting of an alkylative elimination, is induced by the 

presence of an arylsulfonyl or phenylthio group. 

Previously, we reported' that benzylic sulfones and B-ester sulfides react with ethyl 4- 

bromocrotonate by a diastereoselective Michael initiated ring closure6 to afford cyclopropanecar- 

boxylates iand L, respectively. Cyclopropanes la-e (0.1 mmol) were now found to react readily 
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with potassium t-butoxide (0.2 mmol) in dimethylformamide (4 ml) at room temperature (2 h) by 

ring opening and elimination to give 5-aryl-2,4-(E,E)-pentadienoates 3a-e (isolated yields).' 
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Under changed reaction conditions, a catalytic amount of lithium diisopropylamide (LDA) 

added to compounds 4a,b in tetrahydrofuran (THF) and hexamethylphosphoramide (ZMPA)g was 

sufficient to effect nucleophilic ring fission' to the stereohomogeneous vinylic E-tolylsulphonyl 

derivatives (6): the initially formed anion 5 serves as the base for further deprotonation of 

the u-sulfonylmethine group in 4. Use of excess of LDA 
10 

converted 4a,b into dienoates 3a,b 

respectively, as the sole isolated products (64%). The intermediacy of the vinylic sulfone (5) 

in the above transformation was emphasized by an independent conversion of 6b into 3b (67%) under - - 

similar conditions. 

Although ring cleavage and elimination of the sulfur group should occur by lithiation at 

several sites, the addition of methyl iodide to the above 
10 

reaction mixture containing 4a,b 

resulted in a stereo- and regioselective alkylative elimination to give (E,Z)-dienoates 7a,b 

respectively (Table). 
7,ll 

These results can be rationalized by the conversion of 4to the 

dianion z,12 in equilibrium with la, which is alkylated (11) in a diastereoselective manner with - 

subsequent elimination of the nucleofugal group from an antiperiplanar conformation. We found 
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that alkylation can be effected by addition of Me1 even after the TLC of a sample of the reaction 

mixture has indicated that dienoate 3 has been already formed. 
13 

Formation of a vinyl anion 

(Ar-GCH-CH=CH-CO,R) prior to alkylation is however not likely in view of its expected low stabi- 

lity in the given conditions 
13 

and the remote possibility that elimination of the sulfinate group 

would occur from the metalated site in 10. It is assumed therefore that the transformation 10 -f 3 - -- 

takes place during quenching, when the protonation of the localized a-sulfonyl anion may precede 

the protonation of the enolate anion. Use of higher homologous alkyl halides, resulted also in the 

formation of alkylated (E,Z)-dienoates (7c-f) along with 2,5-dialkylated (E,Z)-dienoates (8c-f). 

The latter were formed in amounts increasing with the length of the alkyl side chain. As shown in 

the Table, the relative yields of dialkylated products could be diminished by use of alkyl 

bromides instead of iodides for alkylation. 
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Table. Alkylative Eliminations (4 + 7 + 8)a - - - 

Entry Alkyl halide Compounds 7:Bb Total yield (%) 

1 CH31 2, Ar=Ph loo:o 62 

2 CH31 z, Ar=m-MeC6H4 loo:o 76 - 

3 CH3CH21 z,g, Ar=Ph 72:28 58 

4 CH3CH21 7&s, Ar=m-MeC6H4 74~26 70 - 

5 CH3(CH2)21 E,e, Ar=Ph 66:34 61 

6 CH3(CH2)2Rr >,s 85:15 52 

7 CH3(CH2)31 7f,8f, Ar=Ph 58:42 61 

8 CH3(CH2)3Br lf,8f 69:31 51 

aThe reaction mixture,l' prepared at -7S°C, was warmed to O°C (for entries 1, 

3,5,6,7,8) or -4O'C (entries 2,4). The alkyl halide (fourfold excess) was 

added after 10 min and the reaction was continued for 20 min (entries 6,s) or 

30-60 min in other cases (TLC). bRatio and stereochemistry14 were determined 

from 'H NMR data; e.g. 7a (inter alia, - 6, CDC13): 5.96 (Hz, d, J=15 Hz), 6.55 

(H4, d, J=ll Hz), 7.75 (H3, dd, J=ll,lS Hz). 'H NMR of &: 6.57 (H4, d, 

J=ll Hz), 7.60 (H3, d, J=ll Hz). 

When cyclopropanecarboxylate 2 or its ring fission product (12)' were submitted to the - 

action of LDA, only a very small amountofthe(E,E)-2,4_hexadiendioate (15) was isolated. On the 

other hand, the addition of an alkyl iodide to the reaction mixture containing 12 and LDA,l' - 
resulted in an alkylative elimination to give(E,E)-5-alkyl-2,4_hexadienedioates 16a-d7 as the sole 

isolated products, thus providing a simple method for the preparation of stereoselectively alky- 

lated (E,E)-muconates. 
16,17 

Obviously, the elimination proceeds more readily after alkylation 

than in the presence of the delocalized a-phenylthioanion in 13. - 

We are continuing to investigate the generality of this approach for other alkylative 

eliminations. 
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