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Introduction

1-Ethyl-3-(3-dimethylaminopropyl) carbodiimide hydro-
chloride (EDCI·HCl)1 is a white crystalline solid with a
melting point of 110–115 °C. EDCI·HCl is a versatile or-
ganic reagent for many reactions. It is an effective dehy-
drating agent commonly used in the synthesis of amides,
esters and anhydrides.2 In these reactions, an acyl urea is
a byproduct, which is water-soluble. This property of
EDCI·HCl makes it a very important chemical in its own
class, superior to other traditional coupling reagents. It
can also be used in the synthesis of oxazoles, oxadiazoles,
triazoles, and guanidine compounds.

Preparation of EDCI·HCl: 

EDCI·HCl is commercially available. It can be prepared
(Scheme 1) by coupling ethyl isocyanate with N,N-dime-
thylpropane-1,3-diamine to give a urea, followed by de-
hydration and treatment with HCl.3 

Scheme 1
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(A) Conjugation of acids with aromatic amines generally leads to
poor yields of amides. However, when performed with EDCI·HCl,
coupling between an acid and an amine with low nucleophilicity
yields 83% of the product.4

(B) In the penultimate step of the total synthesis of iso-duocarmycin
SA, direct coupling of the secondary amine with the corresponding
acid using EDCI·HCl afforded 82% of the product in 30 minutes
without any racemization.5
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(C) EDCI·HCl can be used for dehydration of an alcohol. Chapman
et al. dehydrated the serine residue using EDCI·HCl and CuCl to pro-
vide the dehydroalanine-containing peptide Boc-Val-Cys-Ala-
OMe.6

(D) 1,2,4-Triazole-3,5-diamine derivatives were synthesized in
moderate to high yields in a one-pot reaction from the corresponding
isothiocyanates, mono-substituted hydrazines, and sodium hydro-
gencyanamide, in the presence of EDCI·HCl.7

(E) Selective oxidation of an alcohol into a ketone can be performed
using EDCI·HCl and DMSO under Pfitzner–Moffatt oxidation reac-
tion conditions.8

(F) Esters can be formed using EDCI·HCl. In the synthesis of novel
analogues of antimycin A3 EDCI·HCl was used to synthesize an im-
portant intermediate ester.9
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