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Introduction

Diphenylphosphoryl azide, originally developed by
Yamada in 1972,' has shown significant synthetic versa-
tility,? being used in isocyanate synthesis, especially in the
Curtius rearrangement,' stereospecific conversion of alco-
hol into azide,’ as a coupling reagent in macrolactamiza-
tion,* in allylic amine synthesis,” and in aziridination
reactions.®

Diphenylphosphoryl azide, also called DPPA, diphenyl
phosphorazidate or phosphoric acid diphenyl ester azide,
is a colorless liquid with high boiling point (157 °C/0.17
mmHg), and can be easily prepared by the reaction be-
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tween diphenylphosphoryl chloride and sodium azide in
acetone in high yield."”” The Waldvogel group developed
a reliable protocol for the large-scale (100 g) synthesis of
DPPA, including purification by reduced-pressure distil-
lation (Scheme 1).8 A polymer-supported form of the re-
agent has also been developed using phenol resin by the
Taylor group.’

NaN3 (1.2 equiv), acetone PhO.

~
PhO” reduced-pressure distillation PhO

Scheme 1 Preparation of DPPA in 400 mmol scale

(A) Yamada and co-workers developed an improved method for the
Curtius rearrangement reaction using DPPA, which was later named
Yamada—Curtius rearrangement.! In 2007, the Ciufolini group em-
ployed this method in the total synthesis of streptonigrone, to trans-
form a carboxylic acid group into a protected amino group through
the hydrolysis of an isocyanate intermediate.'®

DPPA, Et3N, PhH; R = COOH
then 1 M LiOH

CbzCl, NaHCO; [ Efmzc&)z

70% over 3 steps

(B) A primary or secondary alcohol can be easily converted into an
azide group by DPPA under mildly basic conditions or using
Mitsunobu conditions for stereochemical inversion. In the total syn-
thesis of cribrostatin VI, the Danishefsky group successfully em-
ployed DPPA to displace a benzyl alcohol in high yield and ee.!!
Another example was demonstrated in the synthesis of Tamiflu and
its phosphonate congeners by the Wang group in 2007.'2
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(C) Diphenylphosphoryl azide has also been widely used in peptide
coupling reactions, particularly in macrolactamization.* In 2005, the
Moody group completed the synthesis of thiopeptide amythiamicin
D. In the final step, after global deprotection of N-Boc and ferz-butyl
groups, an a-amino ketone was successfully coupled with a thiazole
carboxylic acid in DMF in 73% yield.!?

HN \/Sl HN <
/\ \Nloow R2HN\/§0

R' = Ot-Bu, R? = Boc
R'=OH, R2=H
R', R2 = amide bond

TFA, CHCI; [

DPPA, DIPEA, DMF [,
73% over 2 steps

(D) The Batey group has developed a stereoselective synthesis of al-
lylic amines through a [3,3]-aza-phospha-oxa-Cope sigmatropic re-
arrangement.> Methylvinylcarbinol was converted into crotylamine

IIVIe 7 OH / \

C ome " , PhH Me—N o N~e
’
N

o SNP(O)(OPh),

in 85% yield over two steps. DPPA was used as an amine source in /
; - . X N 2. DPPA, PhH )\/
these reactions, and excellent selectivity was achieved through addi- \ =
tion of a catalytic amount of PdCl,(MeCN), catalyst. Me
Me—N<_N-nme e
PdCl,(MeCN), DS 1MHCI RN
A 7 TNPO)OPh) oo >
CH.Cl, HCl
N 85% over 2 steps
(E) A new catalytic aziridination reaction using cobalt tetraphenyl- N—P(O)(OPh),
porphyrin [Co(TPP)] as catalyst has been extensively studied by the AN DPPA, Co(TPP)
Zhang group.® DPPA functioned as a nitrene source in the reaction - >
that proceeded in good to excellent yield. chlorobenzene
X Ph X
X =Me 64%
X = NO, 68%
Co(TPP) = Ph Ph

Ph
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