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Palladium-Catalyzed Synthesis of Pyrimidine

Nucleoside Analogs

Biologically important pyrimidine nucleoside derivatives:

HQ \I \EJ\ (OR):0P

Na

AZT
(antiviral activity)

Tegafur
(anticancer activity)

General reaction conditions:
Cp(allyl)Pd (10 mol%)
H (S,S)-ligand (10 mol%)

OxN.__O :
R NIS (1.1 equiv)
HO Y R2

Substrate scope:

CH,Cly, 4 °C, 12 h

90% yield, 90% ee 91% yield, 91% ee

Derivatization reactions:

N’ Ho/
O o) H O

96% yield, 99% ee

H
N O

(@)
el
0 N~ 0} N

Ho F

Sovaldi
(antiviral activity)

Amicetin
(antibiotic activity)

CF3
H O
. N
7
S ol o
/ N\P 0
( _
n / /O N
R1
(S,S)-ligand
H
O, N (0] ol
U TsN - j\
N =
o 0”7 N7 NH
0 N

94% yield, 99.5% ee 84% yield, 99.5% ee

H (0]
Meo Ni(OAC)24H,0 (20 mol%) ot N
OS\ methyl acrylate I :< ., KoCO3 __</
borohydride supported THF, rt., 6 h K/\(
on Amberlyst IRA-400 (6] 92% yield H
TSN\J MeOH, r.t., 4 h TN/ NP
75% yield

Significance: Many FDA approved antiviral and
anticancer drugs contain nucleoside analogs. The
biologically active nucleosides are synthesized ei-
ther by derivatization of an intact nucleoside or by
coupling a nitrogenous base with a modified sugar
(glycolsylation reaction). However, all previous
methods suffered from poor yields and low diaste-
reoselectivities.
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Comment: Trost and co-workers reported a new
Pd-catalyzed synthesis of pyrimidine nucleoside an-
alogs bearing an iodide substituent. This process
occurs in high yields as well as excellent enantio-
and diastereoselectivity (dr >20:1). The products
can be transformed into a variety of new pyrimi-
dine nucleoside analogs. According to the proposed
mechanism, the reaction proceeds through a
Pd(IV) species, which undergoes reductive elimina-
tion to form a C-I bond.

© 2019. Thieme. All rights reserved.

Georg Thieme Verlag KG, RidigerstraBe 14, 70469 Stuttgart, Germany

Category

Chemistry in
Medicine and
Biology

pyrimidine
nucleoside analogs

oxygen heterocycles

iodoetherification

¥

1059

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



