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Abstract: Mono-S-trimethylsilylketene dithioacetals have been prepared 
from dithioesters by the action of trimethylsilyi iodide formed in situ. They 
were reacted easily with dialkylazodicarboxylates to give good yields of 
a-hydrazinodithioesters. The fatter were transformed into thioamides or 
endothiodipeptides by aminolysis either with an amine or an amino acid. 

Metal thioenolates of dithioesters are versatile tools for the stereocontrolled formation 
of carbon-carbon bonds.‘-’ Their trialkylsilyl equivalents, the mono S-trimethylsilyl ketene 
dithioacetals, although well-known s-10, have been scarcely used in organic synthesis.g-10 

In connection with our continuous efforts to extend the sulfur chemistry area, we 
decided to develop the chemistry of these trialkylsilyl intermediates. As already reported, they 
react easily with aldehyde#-10 and, in our hands, acceptable stereochemical control has been 
observed.11 

In this paper, we disclose our first results concerning a new route to mono 
S-trialkylsilylketene dithioacetals and their condensation with nitrogen electrophiles like the 
dialkylazodicarboxylates. It will thus open an access to unreported a-hydrazinodithioesters, 
which may be potential residues of endothiopeptides, with the assumption that they will 
exhibit some specific biological activity as do their oxygenated counterparts.12 Our strategy 
differs from the classic synthesis’ of a-amino substituted dithioesters, thioamides or 
thiopeptides derived from N-protected amlnoacids.i3-‘5 

Mono S-trimethylsilylketene dithioacetals are generally prepared from dithioesters 
either by LDA promoted deprotonation followed by in situ Ssilylation with trimethylsilyl 
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chloridesor by using trimethylsilyl triflate in the presence of triethylamine.10 We succeeded in 
such a synthesis using Duboudin’s proposed method for the preparation of enoxysilanes from 
ketonic compounds.*6 Thus the combined action of triethylamine and trimethylsilyl iodide 
formed in-situ from trimethylsilyl chloride and sodium iodide, afforded mono S-trimethylsilyl 
ketene dithioacetals in good yields from several dithioesters (see scheme I and table I). Isolation 
procedure consists of a simple filtration under nitrogen atmosphere and solvent evaporation. 
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Scheme I 

Table I 

Entry R’ R2 R3 Yield Z/E Z/E ratio 

1 Me H Me 
(%I 
86 

ratio 
n/28 

with LDA 
75/25 

2 Me Me Me 73 
3 Ph H Me 80 70/30 
4 PhCH2 H Me 86 92/08 
5 H H Me 75 
6 nCsHll H Me 84 82/18 85/15 
7 nCsH1-r H Me 75 60/m 
8 Me H tBu 71 88/12 84/16 
9 Me H Et 80 84/16 70/30 
10 Me H CH2Ph 81 70/30 84/16 
11 -KHz),- Me 85 
12 -Q-% Me 88 

The Z/E ratios reported in table I were determined by IH NMR or VPC. They are very 
similar to the Z/E ratios of the S-alkyl diastereoisomer analogs (see the last column in table I) 
formed by the LDA procedure whose Z selectivity has been proven.a-7 

C&cl, atRT 

1) tBuO&N=N-C&tBu 

2) aq. CH3COOH HNMN\ 00, ~BII 

I 

Scheme II 

Mono Strimethylsilyl ketene dithioacetals reacted more readily than the corresponding 
ketene acetals with dialkyl azidodicarboxylate. 17-19 The condensation occured at room 
temperature without the help of any catalyst. After quenching with diluted acetic acid and the 
usual work-up followed by flash chromatography, in all runs except run 6, N,N’-di-Boc-o- 
hydrazinodithioesters were isolated with a good yield (see scheme II and Table IQ 
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Table II 

Entry R1 

1 Me 

Reaction 
time (h) 

1 

Yield 
f%) 
72 

2 nC5Hu 1 75 
3 nWl7 1 80 
4 Ph 2 69 
5 PhCH2 1 76 
6 H 3 37 
7 a-u2 3 90 

With the aim of using such compounds as a residue for endothiopeptide synthesis, 
deprotection of N,N’-di-Boca-hydrazinodithioesters (RI= Me, CHs(CH&, H) was attempted but 
failed in all conditions.20 

So, as the next step will be an aminolysis reaction of dithioester functionality, we 
successfully transformed the N,N’-di-Boc-a-hydrazinodithioesters into thioamides either by 
the action of a simple amine such as pyrrolidine or by that of ethyl glycinate hydrochloride in 
the presence of triethylamine (see scheme III). 

HNa 

w 

I;$;9 R’= Me. Ph. CH,(CH.& 

Yteld= 54-60% 

THF 2h at m I 
aJzt= 
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R’ OEt HCl.Cly.OEt Et&l 

&+ 
N 
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Etfl 30h at RT 
H NMN\ COJBu 

0 R’= Me. CH,(CH,), 

I Yield= f35-69% 

Scheme IIl 

Some model cleavage reactions have been realized successfully with pyrrolidino N,N’- 
di-Boc-a-hydrazinothioamide (scheme IV) and we are now testing the same deprotection of 
the above protected endothiopeptide, BocNHNfBoc)-C(R)-C(=s)-GlyOEt, keeping in mind a 
future coupling of this deprotected endothiopeptide with various aminoacids either at Na or 
Nl3 of the hydrazino moiety.21-u 

s 

c!Hg.J 10 ml / 1-le NaOH 

‘IFA 5ml/ lmmok Et@ 

2 CF&!OO- 

Scheme IV 
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