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Ugi Mul)component Reac)on (U-4CR)


Uses:	
•  Pep(de	coupling	
•  𝛼-amino	acid	synthesis	
•  Combinatorial	chemistry	

Modifica(ons:	
•  Heterocycle	synthesis	
•  Post-condensa(on	cycliza(ons	

•  Increase	product	diversity	
(e.g.	Ugi-Heck,	Ugi-Diels	
Alder)	

Limita(ons:	
•  Stereoselec(vity	from	chiral	amine	

auxiliaries	only	
•  Limited	commercial	availability	of	

isocyanates	
•  Possible	3-CR	side	reac(ons	(e.g.	

Passerini	reac(on)	
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Proposed mechanism
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Combinatorial chemistry


13	reagents	à	8256	products	
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Applica(on	to	bicyclomycin	synthesis?	

R1 NC R2 NH2 R3 CHO++ + N OH

O

HO

O
N N

O

N

O

R2 R2

H
N

O

R3

R1
R3H

N

O
R1

pseudo-C2 symmetric protease inhibitors

U-4CR

R1 NC R2NH2 R3 CHO

NC

MeOOC NC

Me NC

t-Bu NC

H2N
NH2

N N

O

S

Me
CHO

CHO

CHO

CHO

F

NH2

NH2

F

EtO

OEt
NH2

Fukujama	et	al.	Tetrahedron	Le,.	1981,	22,	4155.	

Domling,	A.;	Ugi,	I.	Angew.	Chem.	Int.	Ed.	2000,	39,	3168.	



Me Me
NaSH NH3

Me

CHO

Me
MeOH CO2

Me

NC

MeMe

A-4CR

N

S
Me

Me Me

Me

U-4CR

N

S
Me

Me Me

Me

O
OMe

H
N

O
t-Bu

43%

Br CHO
+ + + + + +

Limit to the number of components?
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Post Condensa)on Cycliza)on à Func)onalized Heterocyclic Scaffolds


Ugi-Diels	Alder	

Ugi-Heck	

Ugi-Aryla(on	
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Crixivan synthesis


Rossen	et	al.	Tetrahedron	Le,.	1998,	38,	6823.	
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Summary


•  Useful	for	combinatorial	chemistry	in	drug	discovery	
•  Post-condensa(on	cycliza(ons	for	heterocycle	synthesis	
•  Mild	condi(ons	
•  Wide	func(onal	group	tolerance	
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