
CHEMISTRY LETTERS, pp. 1065-1068, 1983. (C) The Chemical Society of Japan 1983

GENERATION AND REACTIONS OF THE ALLYLIC CARBANION SPECIES 

 FROM 2-METHYL-3-(PHENYLTHIO)PROPENOIC ACID DERIVATIVES 

Masaki KITAOKA, Yasuhiro TAKAHASHI, Hiroshi KOSUGI, and Hisashi UDA* 

Chemical Research Institute of Non-Aqueous Solutions, 

 Tohoku University, Katahira-2, Sendai 980

(Z)-2-Methyl-3-(phenylthio)propenoic acid and (E)-N-t-butyl-2-

methyl-3-(phenylthio)propenamide produce selectively the 

corresponding allylic carbanion species, which react with aldehydes 

and ketones. The same carbanion species are also generated from 

2-(phenylthiomethyl)propenoic acid and its N-t-butyl amide.

 In the previous papers, we reported that (E)-2-methyl-3-(phenylthio)propenoic 
acid (k) 1) and the methyl ester Q) 2) produced selectively, upon treatment with 
lithium diisopropylamide (LDA) at -80 C, the vinyl carbanion species Q) and (4), 

which reacted with carbonyl compounds to afford synthetically useful functionalized 

butenolides and cyclopentenones.1-3) If the allylic carbanion species could be 

generated selectively from the appropriate derivatives of , ) would be used more 
widely as a versatile intermediate in construction of complex organic molecules. 

We report here the results of the lithiation of the isomeric (Z)-acid (5) and the 

(E)-amide derivative (k), in contrast to the cases of k and , leading selectively 

to the allylic carbanion species.

 Upon treatment with 2.4 mol equiv. of lithium 2,2,6,6-tetramethylpiperidide 

(LTMP) in tetrahydrofuran (THF) at -97 C for 0.5 h the (Z)-acid (5)4,5) produced 

the allylic carbanion species (7), not the vinylic one, as indicated by a quenching 

experiment with deuterium oxide 6) and by the reaction with aldehydes and ketones as 

described below. 7) The allylic carbanion species (7) thus generated was treated 

with a slight excess of aldehydes or ketones at -97-80 C for lti2 h to give the 

hydroxy carboxylic acid (8). In all of the reactions the separation of  was so 

difficult that the total crude product was subjected to lactonization by treating 

with E-toluenesulfonic acid in refluxing benzene to afford the a-phenylthio-

methylene lactone (9) as the sole isolable product. The results are summarized in 

Table 1. The (E)-configuration of the phenylthiomethylene group in each  was 

established on the basis of the following evidence: appearance of the olefinic
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Table 1. Reaction of the allylic carbanion species (7) with aldehydes and ketones

a Yields are for the isolated pure products . The remaining in each reaction was 

 mostly polymeric acid material. 

proton signal at 6 7.20-7.60 overlapped with the aromatic proton signals. Such a 
down field chemical shift is acceptable for the (E)-geometry in referring the 

values of the (E)-acid (k) and -ester (2), 6 7.70 and 7.51, respectively. 8) 

Furthermore, it was found that, in attempts to separate compound (k) as the methyl 

ester, sometimes the starting material was recovered as the (E)-ester (2), not the 

(Z)-ester. Thus, these results clearly indicate that the (Z)-configuration in the 

starting acid (5) was no longer retained in the allylic carbanion species and that 

the adduct arising from the reaction at the f3' site in Z and having sterically more 

favorable (E)-configuration was the only isolable product. 

 From the result on the deuteration experiment of 76) the isomeric acrylic acid 

derivative (10) 9) would be expected to generate the same dianion species (7). 

Actually, under the identical conditions compound (10) produced Z and reacted with 

isobutyraldehyde or cyclohexanone to yield, after lactonization, the same product 

(9) (Table 1). 

 For generation of an allylic carbanion species and for synthetic utility, we 

found that the (E)-amide derivative (6) as well as the isomer (11) was much more 

superior to the (Z)-acid (5). Thus, treatment of 6 or 1110) with 2.2 mol equiv. of 

LDA in THE at -80ti-70 C for 1.5 h produced selectively the relatively stable 

allylic carbanion species (ZZ).11) The reaction of the dianion (Z) with aldehydes
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and ketones proceeded cleanly at -45ti-25 C for 1.5 h to give the single adduct 

(4A) in high yield. 12) The results are summarized in Table 2. It was found that, 
although an example, the reaction with an a,s-unsaturated ketone, cyclohexenone, 

gave only the 1,2-addition product (Table 2) and that the double bond in all kA has 
(E)-configuration. Compound (k) could be transformed into the a-phenylthio-

methylene lactone Q) in good yield by a simple operation, heating in refluxing 
xylene. 

 The dianion species (kZ), in contrast to the dianion (Z), also reacted with 
other electrophiles. Thus, addition of methyl acrylate (-55ti-30 C, 1 h), allyl 
bromide (-40%-25 C, 40 min), or propylene oxide (-40 Curoom temp., 1 day) to (Z) 
led to the corresponding adducts and (k) in 48, 59, and 42% yields, 
respectively. 

 From the above results, the selective generation of the allylic carbanion 

species (7) and (12) from  and k would be accounted for by decrease of the acidity

Table 2. Reaction of the allylic dianion species (12) with aldehydes and ketones

a Yi
elds are for the isolated pure products, on the basis of recovered 6 (ca. 10%).
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of the olefinic hydrogen atom due to the (Z)-geometry in,.and the amide 

functionality 13) in k. 
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