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Abstract : (S)-4-merhylene proline benzyl ester 2 was synthesized from benzyl N-terr 
-butoxycarbonyl pyroglutama~e through a Mannich and a Cope elimination reactions. 

Racemic 4-methylene proline is a natural product which has heen isolated from seeds of loquat 

(Eriobotryajaponicu).l Optically pure Q-1, as structurally modified proline, has been described as potential 

enzyme inhibitor,293 particularly as inhibitor of proline dehydrogenase. 3 It has also been found to be useful as 

element of peptides and drugs4 such as tomaymycin analogs.4a 

1 R=H 
2 R=Bn 

The first synthesis of racemic 4-methylene proline was achieved through the condensation of 

dimethylmalonate and 1,3-dichloroisobutene.5 Optically pure (S)-1 was synthesized by Wittig reactions of (0 

N-alkoxycarbonyl-4-oxoproline6 or methyl N-terf-butoxycarbonyl4-oxoprolinate,3a prepared from (2SWaw 
4-hydroxyproline.7 Recently, a procedure was reported using radical cyclisation and leading to (a-4- 

exomethylene proline without racemization. 8 However, the development of a simple alternate route which use 

very accessible starting material was still demanding. 

We describe here a short synthesis of benzyl (S)-4-methylene pyrrolidine-2-carboxylate 2 starting from 

inexpensive (S)-pyroglutamic acid 3. The scheme took advantage of the possibility, for conveniently protected 

pyroglutamates to be mgiospecifically deprotonated at C-4. 9 Thus, the lithium enolate obtained from benzyl N- 

tert-butoxycarbonyl pyroglutamate 4 and LiHMDS, was alkylated in good yield at -78’C with Eschenmoser’s 

salt10 to give the 4-dimethylaminomethyl derivative 5 as a mixture of diastereomers (Scheme l).ll-13 In this 

Mannich reaction, the amounts of base (1.05 equiv.) and Eschenmoser’s salt (1.1 equiv.) were carefully 

controlled to avoid the formation of the bis-alkylated product 6 14, which was obtained in 65% yield by stirring 

the reaction mixture at - 78’ C for 40 min. with twofold excess of base and electrophile.13 

The compound 5 is sensitive to elimination of dimethylamine 15 and led “spontaneously” and specially 

in the presence of silicagel to small amounts of benzyl N-BOC-dmethylene pyroglutamate 7. This derivative 

could be obtained by an easy Cope elimination at room temperature of the corresponding N-oxides 8 (mCPBA, 

Scheme 1).16 

Attempts for the selective partial reduction of the conjugated carbonyl group of 7 in THF with DIBAL- 

H (in hexane) were not encouraging owing to the reactivity of the conjugated double bond and the formation of 

complex mixtures of products. 
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Scheme 1 

Thus, the pyrrolidooe carbonyt group of the Mannich product 5 was reduced into methylene according 

tn our two step procedure.gh The intermediate a-hydroxy-carbamates 9 were quantitatively obtained by 
DIBALH reduction. They were directly treated with an excess of sodium cyanoborohydride in acetic acid to 

afford compound 10 without deprotection of the pyrrolidine nitrogen.17 N-oxidation of 10 with mCPBA (1.1 
equiv., 98%) and subsequent heating of 11 at 85°C in a THFltoluene mixture (1:l) gave rise to the anticipated 
elimination product 12 along with compound 10 (Scheme 2). 

\ 

/N 

85°C 
COnen + 

Lx 
12 

+ 

14 

Scheme 2 

\ 
N-OH 

/ 

13 

VL 
# 

C@Bn 

2 



The formation of 10 during Cope elimination could be the result of an oxido-reductive pathway between 
the starting N-oxide 11 and the produced dimethylhydroxylamine 13, which could be oxidized into methyl 

nitrone 14. A dilute solution of 11 was used in this reaction to favour the intramolecular cis Cope elimination 

versus the oxido reduction process but the formation of 10 could not be avoided, and the elimination product 12 

was isolated in 60% yield.18 Deprotection of the nitrogen by classical method afforded benzyl Q-4-methylene 

proliiate 2. The accessibility of the starting compound and the possibility to realizing this synthesis without 

separation of diastereoisomers are advantages of this route. 
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