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A New Approach for the Synthesis of Covalent 
Inhibitor Libraries

Significance: Ten different multicomponent re-
actions (MCRs) were used to rapidly access a large 
library of potential covalent inhibitors. 102 com-
pounds were synthesized by introducing commer-
cially available or readily accessible electrophile 
building blocks into ten different scaffolds. The syn-
thesis can be performed on millimole scale as well 
as on nanoscale in an automated fashion with high 
compatibility to many functional groups. In gener-
al, this methodology is simple, mild, and step eco-
nomical compared with others. This library might 
find an application in a wide variety of drug devel-
opment programs.

Comment: The strategy employs bifunctional 
electrophile building blocks which consist of an 
electrophile functional group, a linker, and an MCR-
specific functional group. The building blocks, if 
not commercially available, are synthesized on 
gram scale in one to three steps. For example, the 
acrylamide isocyanide A was synthesized in a three-
step sequence starting from ethylenediamine. The 
latter was employed in Passerini three-component 
and Ugi tetrazole reactions to give the correspond-
ing products in high yield. In addition, bisallylamine 
and bromo phenyl functionalities could be further 
used in a ring-closing metathesis or in a Suzuki–
Miyaura coupling.

Electrophile building blocks

H
N

O

NC

Cl

O
S

H
N

O O

F
S

O O
B

OH

HO

n = 1,2

electrophile

N

N

N

linker

CN NHNH2

COOH
O

NH2

NH

MCR-specific
 functional group

NH2
H2N H2N

N
H

H

O acryloyl
 chloride

Et3N, CH2Cl2
0 °C, 30 min
then r.t., 1 h

80% over 2 steps

ethyl formate

reflux, 24 h

H
N

N
H

H

O

O

POCl3, Et3N

CH2Cl2, − 5 °C, 1 h
then r.t., 2 h
51% yield

H
N

NC

O A

H
N

NC

O A Pr OH

O
CHO

MeO

Br

MeOH, r.t., overnight
99% yield

H
N

O

N
H

O

O Pr

OMeO

Br
Passerini three-component reaction

(P-3CR)

Representative examples:

H
N

NC

O A

N
H

CHOCl
TMS-N3

MeOH, r.t., overnight
74% yield

H
N

O

N

HN NH

N

N

Cl

Ugi tetrazole reaction
(UT-4CR)

NC

+ +

++

SYNFACTS Contributors: Dirk Trauner, Andrej Shemet
Synfacts 04052021, 17(05), 0572 Published online: 20.04.202118 61- 19 58 1 861 -1 94X
DOI: 10.1055/s-0040-1719800; Reg-No.: T02921SF Georg Thieme Verlag KG  Rüdigerstraße 14, 70469 Stuttgart

Category

Chemistry in 
Medicine and 
Biology

Key words

multicomponent 
reaction

chemical space

automated synthesis

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


