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Introduction

Diethyl azodicarboxylate (DEAD) and diisopropyl azodi-
carboxylate (DIAD) (Figure 1), are widely used reagents
in organic synthesis. 

Figure 1

These are important reagents in the Mitsunobu reaction,1,2

which is a versatile and widely used method for the dehy-
drative coupling of an alcohol with clean stereogenic in-
version and is perhaps the most favorable reaction to
invert chiral centers of secondary alcohols.1,2 This kind of
reaction can also be applied in aminations, cyclodehydra-
tions, deoxygenations, and in dehydrative alkylations.3

Besides the direct association of DEAD/DIAD with the
Mitsunobu reaction,2 there are many other reactions in
which these reagents can be applied. For example, DEAD/
DIAD are efficient components in Diels–Alder reactions
and in click chemistry,4a they function as dienophiles in
some cycloadditions,4b and they can be used in the synthe-
sis of functionalized b-amino alcohols from aldehydes
and ketones.4c DEAD and DIAD are commercially avail-
able or can be prepared in the laboratory in a two-step syn-
thesis from hydrazine, first by condensation with ethyl
chloroformate followed by treatment of the resulting ethyl
hydrazodicarboxylate with chlorine or fuming nitric acid
(Scheme 1).5

Scheme 1
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(A) Alkylation can be achieved under Mitsunobu conditions
(DEAD + PPh3). This reaction is an important tool in carbocyclic nu-
cleoside chemistry for the direct coupling of alcohols with heterocy-
cles. Ludek and Meier described the influence of the solvent6a and
the alcohol6b utilized on N- vs. O-alkylation of N3-benzoylthymine.

(B) The Mitsunobu reaction can be used to induce cyclodehydrata-
tion from hydroxyphenols in good yield and diastereoisomeric ex-
cess, giving a new and easy access to cycloalkenobenzofurans.7
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(C) DEAD can be utilized as dehydrogenation agent as demonstrated
in its reaction with 5-alkoxy-8-chloro-2,3,4,6-tetrahydro-1-methyl-
4-oxo-3-(2-thienyl)-1H-1,2-diazepino[3,4-b]quinoxaline com-
pounds to give 5-alkoxy-8-chloro-4,6-dihydro-1-methyl-4-oxo-3-
(2-thienyl)-1H-1,2-diazepino[3,4-b]quinoxaline compounds.8

(D) Cyclobutanone ring-expansion products were obtained in mod-
erate to high yields by treatment of methylenecyclopropanes with
DIAD or DEAD in acetonitrile under mild conditions in the presence
of a Lewis acid such as Zr(OTf)4.9

(E) The selective N-debenzylation of benzylamines with DIAD in
THF was achieved in the presence of azido, O-benzyl, and N-tosyl
groups in reactions of benzylamines derived from 1,6-anhydro-b-d-
glucopyranose.10

(F) Formal [4+2] cycloadditions were performed by reaction of sym-
metrically substituted 2,2¢-biindole compounds with DEAD to pro-
vide 5,5¢-dichloroindigo azine derivatives.11

(G) The heterocycle ring construction of 2-amino-s-triazino[1,2-
a]benzimidazole from 2-guanidinobenzimidazoles was produced by
a ring annelation reaction with DEAD in EtOH.12

(H) DEAD is an efficient reagent in the production of disulfides. A
one-pot procedure employing mild conditions was described in
which a series of glycosyl disulfides were synthesized in excellent
yields.13

(I) The reaction of aryl diazoacetates with H2O and DEAD catalyzed
by dirhodium acetate gives aryl a-keto esters in high yields.14
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