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Work Summary

In the first part functionalized thioesters were synthesized from acyloxy phosphonium
intermediates (generated from carboxylic acids, PPh; & NBS), benzyltriethylammonium

tetrathiomolybdate [BnEt;N], MoS., 1 and the corresponding alkyl halides / dihalides.
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This methodology was then extended to carbohydrate-based thioesters as they are important

synthetic intermediates in various transformations and also they could be deprotected later to

synthetically more valuable thiols.

CHCl, rt
—

+ PPhy 4 NBS + [Mos, |+ - > 2h

(55%)

An intramolecular version of the reaction was carried out with a-D-bromo-glucopyranuronic

acid, PPhs, NBS and reagent, 1 to give the corresponding bicyclic thiolactone in 55% yield.
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We also then synthesized thioesters from carboxylic acids and alcohols as well. This was

achieved by taking excess of PPh; and NBS for activating both carboxylic acids and alcohols.

0 0]
2 ' CHCly, rt
R)J\OH + PPhy+ NBS + [MoS,|” + RCH,OH 7% " RJ\S/\R'
1 15 examples

The same methodology was then used for a one-pot conversion of N-Boc serine ester to S-

protected cysteine using reagent 1 as the key sulfur transfer reagent.
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We then demonstrated nucleophilic ring opening of aziridines and epoxides using thioaroylate

ions generated from acyloxyphosphonium salts and tetrathiomolybdate, 1.
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We also extended our methodology to show the chemoselective ring opening of aziridines in the

presence of an epoxide and tosylate.
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We also showed an easy and alternative protocol for the Michael addition of thioacids to various

Michael acceptors.
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In the second part, we synthesized some interesting sulfur molecules through doubly activated

cyclopropane ring opening. At first we synthesized doubly activated cyclopropanes from

bromosulfonium bromides.
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In the next step, we attempted the ring opening of cyano-substituted cyclopropanes with

tetrathiomolybdate, 1 to form the corresponding dihydrothiophene derivatives in good to

excellent yields.
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Additionally, we have used our methodology for the synthesis of HIV-1 reverse transcriptase

inhibitor.
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Tetrathiomolybdate is known to mediate reduction of disulfides to thiolates. Diaryl disulfides in
the presence of activated cyclopropane derivative and tetrathiomolybdate gave the monosulfides
as products, while a similar reaction with dialkyl disulfides gave mixed/unsymmetrical disulfides

as the major product.
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A one-pot disulfide formation followed by decarboxylation of nitro-carboxylic acid substituted

cyclopropanes was carried out with tetrathiomolybdate in the presence of PPh; and NBS.
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