SPOTLIGHT

SYNLETT

Spotlight 65

This feature focuses on a re-
agent chosen by a postgradu-
ate, highlighting the uses and
preparation of the reagent in
current research

Mitsunobu Reagent [Triphenyl-
phosphine (TPP) and Diethyl Azodi-
car boxylate (DEAD)/Diisopr opyl
azodicarboxylate (DIAD)]

Compiled by Satish Kumar Nune

Satish Kumar Nune was born in Bodhan, Indiain 1977 and received

1221

his BSc degree (1997) from Osmania University, India. He com-
pleted his MSc degree (1999) in Chemistry at the University of
Hyderabad, India. He is currently working towards his PhD with
Prof. K. C. Kumara Swamy at the University of Hyderabad in the
area of * Synthetic Organophosphorus Chemistry’. His research in-
terests include the use of phosphorus-based catalysts in Organic
Synthesis and the application of cycloaddition reactions in the
synthesis of novel phosphorus based heterocycles. He thanks Prof.
K. C. Kumara Swamy for valuable suggestions.

C/O Prof. K. C. Kumara Swamy, School of Chemistry, University
of Hyderabad, Hyderabad — 500 046, Andhra Pradesh, India.
E-mail: nunesatish@yahoo.com

Dedicated to Professor Mitsunobu who died on the 4™ April 2003.

Introduction

The Mitsunobu reaction is perhaps the most favored meth-
od for the inversion of chiral secondary acohols.® It in-
volvesthe reaction of an acid component (RCO,H) with a
mixture of triphenylphosphine (TPP), diethyl azodicar-
boxylate (DEAD)/diisopropyl azodicarboxylate (DIAD),
and an alcohol (Scheme 1).! It is supposed that the initial
nucleophilic addition of TPP to DEAD/DIAD affords the
betaine | ;22 attack of an acid followed by an alcohol on |
leadsto theformation of ahighly reactive al koxyphospho-
nium intermediate 11 which undergoes nucleophilic dis-
placement with virtually complete inversion of
configuration at the electrophilic center under mild and
nearly neutral conditions. The traditionally used acidic
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component can be replaced by metal halides (LiBr),* sil-
anols,® amides/ imides,* nitronates,*® fluorinated
al cohol s* and compounds possessing an active methylene
group,* thus rendering the reaction widely applicable in
organic synthesis.
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Scheme 1

(A) Epoxides are obtained from acyclic 1,2-diols®*" and cyclic
trans-1,2-diols* under the Mitsunobu conditions. 1,1-Disubstitut-
ed-1,2-diols lead to the formation of aldehydes or ketones.>
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(B) Azidation of alcohols® and a-hydroxy(alkyl)phosphonates® o]
. L N | HN3/ Benzene 1]
can also be achieved under Mitsunobu conditions. (EtO),P. R —— """ . (EtO),P_ _R
hd TPP/DEAD hd
OH N3
(C) The Mitsunobu reaction can be used to distinguish between 0
: e AN
alcohol and phenol hydroxylsin esterification reactions. oH  COOH - OH
TPP/DIAD OH
+ —_——
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(D) Kinetic resolution of the racemic secondary alcohols®@ can be O chx
effected by using the enantioselective Mitsunobu reaction of these (+) 1/ DEAD e
alcohols with phthalimide in the presence of achiral tri-coordinate NH+ | THF, Reflux N \\©
phosphoramidite.® o]
+
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(E) Single-step reductive deoxygenation of unhindered alcohols CH,OH CH,
takes place under Mitsunobu conditions.® TPPIDEAD ~
OO NDSH l A~
TPP/DEAD
RCH,0H s T RCH,N(NH,)SO,Ar —= IE%CHZ—N=NH] e RCHs

NDSH = O- Nitrobenzene sulphonyl hydrazine

(F) Intramolecular Mitsunobu reaction of 2-(hydroxyl iminomethyl)
benzyl alcohols or 1,2-aminoal cohols gives benzoxazines'® or
aziridines' respectively.
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