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Reaction of N-[Bis(methylthio)methylene]glycinates with Electron Deficient
Alkynes. Synthesis of (2)-a,3-Didehydroglutamic Acid Derivatives
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Abstract: The addition of either the alkaline enolates of the glycinates 1 or their naked enolates to
electron defficient alkynes allows for the synthesis of substituted (Z)—o,B-didehydroglutamic acid
derivatives 7 via a Michael addition /1,3-prototropic rearrangement sequence.
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o, B-Didehydroamino acids constitute a relevant subclass within non proteinogenic amino acids, which
include peptidic antibiotics, natural products and key intermediates in the synthesis of non natural o-amino
acids.' The protection of the nitrogen atom in these compounds as N-diphenylmethylene or
N-[bis(methylthio)methylene] derivatives has proven of use from a synthetic standpoint.> On the other hand,
conformationally restricted glutamic acid derivatives are currently being used in the treatment of Altzheimer's
desease, epilepsy and stroke.> We report herein the reaction of the alkaline enolates 2 (M = Li, K) and of the
naked anions 3 (M = :) derived from the glycinates’ 1 with the n-defficient alkynes 4, with obtention of the
o,B-didehydroglutamic acid derivatives 7 via a Michael addition/1,3-prototropic rearrangement sequence
(Scheme 1, Table 1).
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Scheme 1

Deprotonation of ester 1a with KO'Bu, LDA, or BuLi followed by reaction with ethyl propiolate (4a)
(entries 1 - 3) gave compound 7a, which was obtained as a single isomer with a Z geometry in the C=C bond.’
The same stereochemical result was obtained in the reactions of ester 1b with 4a (entry 4) and in the reactions of
either 1a or 1b with the ethynylketones 4b-e (entries 5 - 8). However, no reaction took place between the
alkaline enolates 2 (M = Li, K) and the B-substituted alkynes 4f,g. This could be overcome by the reaction of
alkynes 4f,g with the naked anions 3 (M = :), which were generated either by deprotonation of 1 with the
phosphazene P4-Bu base® (entries 10, 12) or by treatment of the potassium enolates 2 (M = K) with 18-crown-6
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(entries 9, 11). Compounds 7g,h were also obtained as single Z isomers.’
Table 1. Addition Reaction of Glycinates 1 with Alkynes 4°

No. 1 R' 4 R? R’ Base 7 (%)°
1 1a ‘Bu 4a H OEt KOBu 7a (85)
2 1a Bu 4a H OEt LDA 7a (80)
3 1a '‘Bu 4a H OEt BuLi 7a (80)
4 ib Et 4a H OEt KOBu b (85)
5 1a ‘Bu 4b H CH, KOBu 7c (80)
6 1b Et 4c H p-MeO-C H; KOBu 7d (85)
7 1b Et ad H p-Br-C.H, KOBu 7e (75)
8 1a ‘Bu de H CH, KOBu 7£ (50)
9 1a ‘Bu 4f CH, OEt KO'Bu/18-crown-6  7g (80)
10 1a 'Bu 4f  CH, OEt P4-Bu 7g (60)
i1 1b Et dg Ph OEt KOBw18-crown-6  7h (75)
12 1b Et 4g Ph OFt P4-Bu 7h (55)

(a) THF, -78°C, 15 min. (b) Pure isolated yields.

It is worth mentioning that no products arising from protonation of intermediate 5 or a-protonation of 6
were detected.

In conclusion, the addition of either the alkaline enolates of the glycinates 1 or their naked enolates to
electron defficient alkynes should be considered a new reaction which allows for the synthesis of a wide variety
of substituted o,B-didehydroglutamic acid derivatives, with anticipated utility as pharmacologically active
compounds. This widens the scope of previously published procedures for the synthesis of o,B-didehydroamino
acid derivatives.
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