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Introduction

2,4,6-Trichlorobenzoyl chloride (TCBC), known as
Yamaguchi reagent, is widely used for the Yamaguchi es-
terification. Yamaguchi and co-workers were the first to
discover its use as esterifying reagent in 1979.1 It is a light
yellow colored liquid (bp 107–108 °C, ρ = 1.561 g/cm3)2

and a moisture-sensitive reagent.

TCBC allows the regioselective synthesis of highly func-
tionalized esters under mild reaction conditions. The
Yamaguchi esterification is one of the most preferred pro-
tocol for macrolactonizations as evident by more than 340
research papers published using this methodology.3

Preparation

TCBC was first prepared by Yamaguchi and co-workers
from 2,4,6-trichloroaniline.4 Seebach and colleagues re-
ported a simple synthesis from 1,3,5-trichlorobenzene
(Scheme 1).5

Scheme 1  Preparation of the Yamaguchi reagent
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(A) Asymmetric Total Synthesis of Solandelactone E:
Solandelactone E, an eight-membered lactone, was isolated from the
hydroid Solanderia secunda. Robinson and Aggarwal reported its
synthesis through an intramolecular coupling of an acid and an alco-
hol using TCBC.6

(B) Total Synthesis of Amphidinolide F: 
The synthesis of amphidinolide F, a marine bioactive natural product
was accomplished by Fürstner and co-workers by carrying out inter-
molecular esterification of acid and alcohol fragments utilizing
TCBC to furnish the key intermediate which on further manipulation
led to the target molecule.7
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(C) Synthesis of (+)-Peloruside A: 
(+)-Peloruside A, a sixteen-membered macrocyclic lactone was iso-
lated by Northcote and co-workers from a marine sponge of the
Pelorus Sound in New Zealand. Its synthesis was carried out by
Jacobsen and co-workers by intramolecular esterification using
TCBC.8

(D) Synthesis of Palmerolide A: 
Palmerolide A, a cytotoxic macrolide was isolated from the Antarc-
tic tunicate Synoicum adareanum. Recently, Dudley and colleagues
synthesized a twenty-membered lactone palmerolide A by coupling
acid and alcohol subunits.9

(E) Lack of Racemization of Stereocenters: 
The Yamaguchi esterification is often used in preference to other es-
terification methods due to its lack of racemization of stereocenters.
Waldmann and Kunz reported that the Yamaguchi esterification
yields the non-racemized product in the esterification of N-Boc-pro-
tected aspartate, whereas other methods racemize the chiral center.10

(F) Although TCBC is widely used in the Yamaguchi esterification,
it has also been used as a protecting group for amines and alcohols.
Glorius and co-workers reported the rhodium(III)-catalyzed amida-
tion of C(sp2)–H bonds by the use of electron-deficient aryloxycar-
bamates as efficient electrophilic amidation partners.11 TCBC was
used for the protection of the alcohol group in tert-butyl hydroxycar-
bamate.
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