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Abstract (] The syntheses of novel heterocyclic base modified pyrimidine nucleosides
are described. 5.6-Dimethyl-4-hydroxy-3-methoxy-1-(8-D-ribofuranosyl)-2(1H)-pyridinone 7
was synthesized by condensation of silylated 5.6-dimethyl-4-hydroxy-3-methoxy-2(1H)-pyri-
dinone with B-D-ribofuranose-l-acetate-2,3,5-tribenzoate in dichloroethane in the presen-
ce of Lewis acid followed by debenzoylation. The 2.2'-anhydro-5,6-dimethyl-2-hydroxy-3-
methoxy-1-8-D-arabinofuranosyl-4-pyridinone 8 was obtained from the reaction of the free
ribonucleoside 7 and diphenyl carbonate in DMF. None of these compounds showed
any significant antiviral and antitumor activities in vitro tests.

Keywords [] 5.6-dimethyl-4-hydroxy-3-methoxy-2(1H)-pyridinone, 5.6-dimethyl-4-hydroxy-
3-methoxy-1-(B-D-ribofuranosyl)-2(1H)-pyridinone, 2.2’-anhydro-5.6-dimethyl-2-hydroxy-

3-methoxy-1-B-D-arabinofuranosyl-4-pyridinone.

3-Deazapyrimidine analogs of pyrimidine nuc-
leosides modified at the 3 position of pyrimidine
ring by replacement of a carbon atom were first
synthesized by Bruce L. Currie er al.' ¥ Although
the 3-deazapyrimidine analogs showed cytotoxic ac-
tivity and antitumor activity against Leukemia L
1210. E. coli K12 and E. coli B culture, 3-substituted
3-deazapyrimidine nucleosides have been reported
only few examples™.

In the course of the study of piericidin analogs,
we synthesized many new 24-pyridinediones”. He-
rein we report the synthesis of new pyridinedione
nucleosides and their biological activitics.

EXPERIMENTAL SECTION

Melting points were measured with a Thomas
Hoover melting point apparatus and are uncorrec-
ted. '"H NMR spectra were recorded on a JEOL
JNM-PMX 60 or Varian FT 300 A spectrometer,
using tetramethylsilane (TMS) as an internal stan-
dard. Chemical shift values from TMS were recor-
ded on & scale. Mass spectra were determined with
a GC/MS-QP 1000 spectrometer. TLC was perfor-
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med on Merck silica gel 60F-254 plates in solvent
(A, CHC1;/MeOH=10:1; B, ethyl acetate/hexane=1:
4; C. ethyl acetate/isopropanol/H-O=4:1:2, upper
layer). Column chromatography was carried out on
Merck silica gel 60 (230400 mesh).

2,4-Bis (trimethylsilyloxy)-5,6-dimethyl-3-methoxypyridine 5

A suspension of 56-dimethyl-4-hydroxy-3-me-
thoxy-2(1H)-pyridinone (4 2.68g, 159 mmol), ammo-
nium sulfate (0.26g), and HMDS (20 m/) was heat-
ed to reflux under nitrogen atomosphere, until the
solid became clear solution. The reaction mixture
was evaporated under reduced pressure to leave an
oil. The residue was distilled at 112C/0.7 mm Hg
to give 4.60g (92.5%) of the product as a colorless
viscous oil.

5,6-Dimethyi-4-hydroxy-3-methoxy-1-(2,3,5-tribenzoyl-3-D-
ribofuranosyl)-2(1H)-pyridinone 6

To a mixture of silylated pyridine 5 (4.60g, 129
mmol) and 1-O-acetyl-2.3,5-tribenzoyl--D-ribofuran-
ose (6.05g. 129 mmol) in anhydrous 1.2-di-chloro-
ethane (60 m/) was added SnCl, (228 m/, 197
mmol) in dichloroethane (10 m/) at 0C. The mix-
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ture was stirred at room temperature for 1 day, then
poured into saturated aqueous sodium bicarbonate
solution (50 m/), and stirred for 30 min. The organic
layer was separated, dried over anhydrous sodium
sulfate, filtered, and the solvent was removed in va-
cuo. The residue was chromatographed on a silica
gel column with chloroform/acetone (9:1) as eluent
to give 6.70g (85%) of compound 6 as a white foam.
mp. 88-90C: '"H-NMR (CDCl;) & 2.00 (s, 3H, 6-CHy),
235 (s, 3H, 5-CH;), 385 (s. 3H, OCH;). 4.65 (m.
2H, H-5), 475 (m, 1H, H-4"), 590 (s, 1H, H-1"), 6.70
(dd, 1H, H-3"), 6.80 (m, IH, H-2"), 690 (s, 1H, D-O
exchangeable), 7.35-8.00 (m, 15H, aromatic); MS m/z
615 (M™); Anal. caled for C3H3yN,O)p H.O: C, &4.
65 H, 527. N, 222 Found: C, 6474; H, 494; N,
2.03.

3,6-dimethyl-4-hydroxy-3-methoxy-1-(B-D-ribofuranosyl)-2(1
H)-pyridinone 7

A solution of compound 6 (2g, 3.2 mmol) and
0.IM sodium methoxide in methanol (32.6 m/) was
stirred for 4h at room temperature. The reaction
mixture was neutralized with Dowex IRC-50 H*
resin. The resin was filtered off and washed with
methanol (10 m/). After removal of the solvent in
vacuo, the residue was chromatographed on a silica
gel column with a upper layer of ethyl acetate/iso-
propanol/H;O (4:1:2) to give 0.85g (86.5%) of hygros-
copic compound 7 as a white foam, mp 63-65C:
'H-NMR (DMSO-dg) & 1.95 (s. 3H. 6-CH3), 2.25 (s,
3H, 5-CH;), 330 (s. I1H, DO exchangeable), 345
(m, 2H, H-5), 3.65 (s, 3H, OCHa), 3.75 (t, 2H, H-
23", 465 (dd, 1H. H-4"), 495 (s, IH, D-O exchange-
able), 5.15 (s, |H, D,O exchangeable) , 6.75 (d, 1H,
H-1), 1020 (brs, 1H. DO exchangeable); MS m/z
301 (M™).

2,2"-anhydro-5,6-Dimethyl-2-hydroxy-3-methoxy-1-B-D-ara-
binofuranosyl-4-pyridinone 8

To a solution of compound 7 (100 mg 033
mmol) in anhydrous DMF (031 m/) were added
diphenyl carbonate (90 mg, 0.41 mmol) and sodium
bicarbonate (1.5 mg. 0.018 mmol). The mixutre was
heated with stirring for 30 min in an oil-bath pre-
heated at 150C. The reaction mixture was cooled
to 60C and then poured into ether (10 m/) with
vigorous stirring. The tan precipitate was dissolved
in methanol (5 m/) and triturated with ether (10
m/). The white precipitate was filtered. washed with

ether, and dried over P,Os in vacuc to give 67 mg
(70%) of product as a white solid, mp 230-232C:
'H-NMR (DMSO-d¢) & 185 (s, 3H. 6-CH;), 2.30 (s,
3H, 5-CHs), 3.30 (s, 2H, H-5"), 3.70 (s, 3H, OCHa),
390 (t, 1H, D;O exchangeable), 445 (dd., 1H, H-4"),
510 (d. 1H, H-2"), 514 (m, 1H, H-3"), 545 (d, 1H,
D;O exchangeable), 625 (d, 1H, H-1'); MS m/z 283
M) Anal. caled for C:H\7N,O4: C. 54.88; H, 6.02;
N. 460. Found: C, 55.12; H. 605; N, 494

5,6-Dimethyl-4-hydroxy-3-methoxy-1-[ 3, 5'-O-(tetraisopro-
pyldisiloxandiyl)-B-D-ribofuranosyl}-2(1H)-pyridinone 9

To a suspension of compound 7 (0.2g, 0.66 mmol)
in dried pyridine (6 mJ) at 5C was added 1,3-dich-
loro-1.1,3.3-tetraisopropyldisiloxane (023 mJ, 0.73
mmol). The mixutre was stirred under a nitrogen
atomosphere at room temperature for 3h. After re-
moval of the solvent, the residue was dissolved in
chloroform (50 m/), washed with water (50 m/X2),
dried over anhydrous sodium sulfate, and the solu-
tion was filtered. The filtrate was concentrated in
vacuo to a small volumn and subjected to chroma-
tography using a silica gel column and ethyl ace-
tate/hexane (1:5) as eluent. Fractions containing the
product were combined and evaporated to give 0.3g
(85.7%) of compound 9 as a viscous oil: 'H-NMR
(CDCly) § 1.05 (m, 28H, isopropyl), 2.00 (s, 3H. 6-
CH3). 235 (s, 3H. 5-CH;). 3.50 (d, 1H. D,O excha-
ngeable). 3.85 (s, 3H, OCH,), 395 (m. 1H, H-4),
4.10 (m, 2H. H-5), 475 (m, 1H. H-3"), 520 (m. 1H,
H-2'), 570 (d. 1H, H-1"), 640 (s, 1H. D-O exchange-
able). MS m/z 544 (M™).

RESULTS AND DISCUSSION

5,6-Dimethyl-4-hydroxy-3-methoxy-2(1 H)-pyridi-
none 4 was synthesized by the known procedure
(Fig. 1)". The silylated pyridine 5 was obtained from
the reaction of compound 4. hexamethyldisilazane
(HMDS), and ammonium sulfate as a catalyst un-
der refluxing condition. This silylated pynidine 5
was glycosylated with B-D-ribofuranose-1-acetate-2.3.
S-tribenzoate by addition of tin (IV) chloride® in
1.2-dichlorocthane to give 5.6-dimethyl-4-hydroxy-3-
methoxy-1-(p-D-2'.3".5'-tribenzoylribofuranosyl)-2(1
H)-pyridinone 6 in 85% yield as shown in Fig. 2.
In this reaction a-isomer was not formed, which
might be explained by the steric effect of bulky py-
ridone ring along with neighboring participation ef-
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Fig. 1. Synthesis of 5,6-dimethyl-4-hydroxy-3-methoxy-
2(1H)-pyridinone.

fect of 2'-O-benzoyl group.

The debenzoylation of compound 6 with an
aqueous methanolic ammonium solution for 48h
or 0.IN sodium ethoxide in ethanol for 3h at room
temperature furnished a very hygroscopic 5.6-dime-
thyl-4-hydroxy-3-mecthoxy-1-B-D-ribofuranosyl-2(1 H)-
pyridinone 7 in 85% yield and 22'-anhydro-5.6-di-
methyl-2-hydroxy-3-methoxy-1-3-D-arabinofuranosyl-
4-pyridinone 8 as a byproduct in 34% yield.

Treatment of compound 7 wtih diphenyl carbo-
nate in DMF gave 2,2™-anhydronucleoside 8 in 70%
yield. The structure of 8 was confirmed by 'H-NMR
spectrum representing with a shift of 1-H from &
575 to 6.25 and by the high resolution mass spec-
trum revealing the molecular weight (m/z 283, M™;
C:Hi:NOy) lacking 18 mass units (H-O) from 7.
This anhydronucleoside 8 failed to react with 0.IN
aqueous sodium hydroxide solution. whereas other
anhydronucleosides have been reported to convert
easily to the corresponding arabinosides under the
same conditions>'",

In addtion, we had attempted to synthesize 2'-
deoxynucleoside from 7 according to the literature
procedures' ¥, For example, the nucleoside 7 trea-
ted with 1.3-dichloro-1.1,33-tetraisopropyldisiloxane
(TIPSCl) in pyridine at room tcmperature to give
the 3'.5'-tetraisopropyldisiloxandiyl protected deriva-
tive 35.6-dimethyl-4-hydroxy-3-methoxy-1-[(3'.5'-O-tet-
raisopropyldisiloxandiyl)-B-D-ribofuranosyl J-2(1H)-
pyridinone 9 in high vield. Attempts of reaction
of 9 and L.1'-thiocarbonyldiimidazole (TCDI) in
DMF failed to give the expected its 2'-thiocarbony-
limidazole derivative. a precursor of 2'-deoxynucleo-
side.

The synthesized compounds. 4, 5. 6. 7. and 8
were tested for antiviral activities against HSV-1 and
antitumor activitics against L1210 and P388 tumor
cells in vitro. None of the compounds showed anti-
viral (ED>250 ug/m/) and antitumor activities
(IDs>100 pg/m/).
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Fig. 2. Synthesis of pyridinedione nucleoside derivatives.
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