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Ir-Catalyzed Enantio- and Diastereoselective Synthesis 
of 3-Substituted Proline Derivatives

Significance: Peptides, including proline, are 
ubiquitous in biologically active molecules due to 
their unique structure. The Authors have developed 
a synthesis of diastereo- and enantioselective proline 
derivatives.

Comment: The synthesis of proline derivatives 
was undergone by the help of iridium catalysis to 
afford various types of 3-substituted prolines in 
high to excellent yields with great diastereo- and 
enantioselectivity.

Ir[dF(CF3)ppy]2(dtbbpy)PF6 (2 mol%)
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O
Ph (2S,3R) = 74% yield, dr > 20:1, 91% ee

(2S,3S) = 89% yield, dr = 15:1, 92% ee
(2R,3S) = 71% yield, dr > 20:1, 92% eea

(2R,3R) = 81% yield, dr = 14:1, 92% eea

a 2 mmol of amino acid was used.
b After irridation, the reaction mixture was stirred at room temperature for additional 10 h.
c                                      was used instead of α-bromo γ-chloro ketone.
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(2S,3R) = 70% yield, dr > 20:1, 93% eeb

(2S,3S) = 83% yield, dr = 13:1, 93% ee
(2R,3S) = 67% yield, dr > 20:1, 94% eeb

(2R,3R) = 81% yield, dr = 14:1, 92% ee
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O
(2S,3R) = 64% yield, dr > 20:1, 89% ee
(2S,3S) = 82% yield, dr = 12:1, 90% ee
(2R,3S) = 60% yield, dr > 20:1, 90% ee
(2R,3R) = 85% yield, dr = 12:1, 89% ee
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(2S,3R) = 48% yield, dr > 20:1, 88% ee
(2S,3S) = 81% yield, dr = 13:1, 87% ee
(2R,3S) = 44% yield, dr > 20:1, 87% ee
(2R,3R) = 77% yield, dr = 13:1, 86% ee

N
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O
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(2S,3R) = 69% yield, dr > 20:1, 94% ee
(2S,3S) = 76% yield, dr = 15:1, 94% ee
(2R,3S) = 59% yield, dr > 20:1, 91% ee
(2R,3R) = 81% yield, dr = 15:1, 92% ee N

Ph

CO2Me

O
Ph

(2S,3R,5S) = 34% yield, 95% eec

(2S,3R,5R) = 36% yield, 95% eec

(2S,3S,5S) = 82% yield, 95% eec

(2S,3S,5R) = 85% yield, 95% eec

(2R,3R,5S) = 83% yield, 94% eec

(2R,3R,5R) = 85% yield, 94% eec

(2R,3S,5S) = 34% yield, 94% eec

(2R,3S,5R) = 36% yield, 94% eec

Ph

O

Br Br

+

SYNFACTS Contributors: Hisashi Yamamoto, Tomohiro Hattori
Synfacts 03052023, 19(05), 0521 Published online: 14.04.2023186 1- 195 818 61- 19 4X
DOI: 10.1055/s-0042-1752485; Reg-No.: H04023SF Georg Thieme Verlag KG  Rüdigerstraße 14, 70469 Stuttgart

Category

Peptide Chemistry

Key words

iridium catalysis

enantioselectivity

diastereoselectivity

3-substituted 
prolines

photoredox reaction

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.


	Ir-Catalyzed Enantio- and Diastereoselective Synthesis of 3-Substituted Proline Derivatives

