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C~NUCLEOSIDE ANALOGUES OF NICOTINAMIDE MONONUCLEOTIDE (NMN).

Krzysztof W. Pankiewicz, Marek M. Kabat, Elzbieta Sochacka

Lech Ciszewski, Joanna Zeidler and Kyoichi A. Watanabex*

Sloan-Kettering Institute, Memorial Sloan-Kettering Cancer
Center, Sloan-Kettering Division of Graduate School of Medical
Sciences, Cornell University, New York, NY, 10021,[U.S.A.
ABSTRACT

5-(p-D-Ribofuranosyl)nicotinamide (IIc) and 6-(B-D-ribo-
furanosyl)picolinamide (IId) and their corresponding a-isomers
(III) were synthesized from ribonolactone. The C-nucleoside IIc
was further converted to its $5’'-monophosphate IIp which is
isosteric to NMN (Ip).

We reported the synthesis of 5-(p-D-ribofuranosyl)nicotin-
amide (IIc) and its N-methylated derivative, from 2,4:3,5-di-0-
benzylidene-D-gldehvdoribose, as the C-nucleoside analogues
isosteric and isoelectronic to nicotinamide riboside (I, Figure
1),12 Similar synthesis of several 2-D-ribofuranosylpyridines
were also reported.? These synthetic procedures which require
preparation of the gldehydoribose are not amenable for large-
scale preparations.

In order to prepare IIc more efficiently, we investigated a
new approach starting from the commercially available D-ribono-
lactone? (1, Scheme 1). 2,3-0-Isopropylidene-5-0-(tert-butyl-
dimethyl)silyl-D-ribonolactone (2)¢ was prepared in two steps from

1. Upon reaction of 2 with 3-cyano-5-lithiopyridine, 1-(3-

589

Copyright © 1988 by Marcel Dekker, Inc.



09: 02 27 January 2011

Downl oaded At:

590 PANKIEWICZ ET AL.

= ONH, Z ONM, ~ ONH,
| f
S

o |
B & A &
HO H HO OH H OH
Iid

/

I,R=H lle,R=H
||p,R= PO;H, ”p, R= PO,H,
Fig.1
] !
H +§FO +§i-
=0 > =0
HO OH %
1 2 3
H H
Ms HO
- ——— -
> 5 e
6 5 4

a)azq b)8=~® c)a:«Q d)B:Q
N Br ONH, ONH,

Scheme 1

cyanopyridin-5-yl)-2,3-0O-isopropylidene-5-0-(tert-butyldimethyl) -
silyl-g-D-ribo-furanose (3a) was obtained in 79% yield as the sole
product. The anomeric configuration of 3a was established by the
following: Desilylation of 3a with Et ,NHF to 4a followed by
mesylation afforded the mesylate Sa which was converted in high
yield into the 1,5-anhydro derivative 6a by treatment with
DBU in CH,Cl,.

Addition of 3-cyano-5-lithiopyridine with 2,3-0O-isopropyl-

idene-5-0-tetrahydropyranyl-D-ribonolactone (7)? afforded a
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diasteromeric mixture of 8a. Treatment of 8a with NaBH, afforded
a mixture 9a (Scheme 2) of the agllo and gltro isomers in about 1:1
ratio. After separation of these epimers on a silica gel column,
each isomer was separately treated with TsOH/MeOH to 10a and then
with acetone/TsOH to give the respective 2,3:4,5-di-0O-isopropyl-
idene derivative 11a which was mesylated to 12a. Solvolysis of
allo-12a with trifluorocacetic acid in CH,Cl, afforded exclusively
the a-C-nucleoside IIIa. Similarly, altro-12a was exclusively
converted into the p~C-nucleoside IIa.

In the same series of reactions of 7 with 2-bromo-6-lithio-
pyridine, similar results were obtained (Scheme 2). The major
difference between the two pyridine derivatives was the allo-altro
ratio in the product of NaBH, reduction of the pyridinyl-p-D-
ribose. 1-(2-Bromopyridin-6-yl)-p-D-ribofuranose (8b) gave a 4:1
allo/altro mixture 9b. Conversion of the 2-bromo or 3-cyano
substituent into carboxamide function was performed by the
reported procedure.?!

This approach to the synthesis of IId, however, was very
unsatisfactory, since only one fifth of 9b gives the f-C-nucleo-
side. We, therefore, investigated the possibility to convert the
allo isomer 9 into the altro counterpart. Attempts at
nucleophilic displacement of the mesyl group in allo-12b with ~OAc
resulted in the formation of 1,2-olefin 13b (Scheme 3). Treatment
of allo-12b with a better nucleophile N,, however. afforded the
1'~azido derivative 14 in good yield, suggesting that the mesyl
group in 12b could be replaceable with a potent oxygen nucleo-
phile. Actually. when allo-12b was treated with potassium
superoxide (KO,) and 18-crown-6, accoding to the procedure of
Corey et al.,.* afforded altro-11b together with the new olefin
15. Although the yield of conversion from allo-12b to gltro-11b
was low (24%), this represents the first example of the synthesis

of f-C-nucleoside from the allo intermediate. Phosphorylation of
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IIc by the Yoshikawa procedure¢ modified by Marquez et al,?” with
POCl, in trimethyl phosphate afforded the C-nucleotide analogue of
NMN.
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