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Example 86

1-[(3',5'-
Q-(1,1,3,3-Tetraisopropyl-1,3-disiloxanediyl)-4'-deoxy­
4'-acetamido-~-D-ribofuranosy1]-1,2,4-triazole-3­

carboxamide (109)

A suspension of 108 (0.7 g, 2.45 mmol) in pyridine (15
mL) was treated with 1,3-dichloro-1,1,3,3-tetraisopropyl­
disiloxane (1.06 mL, 3.31 mmol) and stirred at room tem­
perature for 16 h. The reaction mixture was carefully
quenched with saturated solution of NaHC03 (5 mL) and
diluted with CH2C12 (100 mL). The organic layer was
separated and the aqueous layer was extracted with CH2C12
(2x25 mL). The combined organic layer was washed with
water (2x100 mL) and brine (100 mL), dried (Na2S04) and
evaporated. The crude residue was purified by flash chro­
matography over silica gel using CHCliMeOH (100/0-98/
2-95/5-90/10) as the eluent to afford 109 (0.7 g, 54%). lH
NMR (300 MHz, CDC13 ): 00.93-1.18 (m, 24H), 1.38 (m,
2H), 2.02 (s, 0.84H, COCH3 , minor rotamer (min)), 2.15 (s,
2.16H, COCH3 , major rotamer (maj)), 3.83 (m, 1H, Hs.),
3.98-4.13 (m, lH, Hs.), 4.33 (d, 0.34H, 1=3.85 Hz, H2" min),
4.42 (d, 0.66H, 1=4.67 Hz, H2" maj), 4.52 (dd, 0.34H, H4"
min), 4.65 (dd, 0.66H, H4" maj), 5.29 (t, lH, 1=4.97 Hz, H3 .),

5.80 (bs, 0.66H, maj), 5.94 (bs, 0.34H, min), 5.99 (s, 0.34H,
H1" min), 6.40 (s, 0.66H, H1" maj), 6.91 (bs, 0.66H, maj),
7.01 (bs, 0.34H, min), 8.37 (s, 0.66H, CsH, maj), 8.53 (s,
0.34H, CsH, min).

Example 87

1-[2'-Q-p-Tolylthionoformyl)-3' ,5'-
Q-(1,1,3,3-tetraisopropy1-1,3-disiloxanediyl)-4'-deoxy­
4'-acetamido-~-D-ribofuranosy1]-1,2,4-triazole-3­

carboxamide (110)

To a solution of 109 (0.6 g, 1.138 mmol) in a mixture of
CH2C12 (9 mL) and pyridine (1 mL) was added O-(p-tolyl)
thionochloroformate (0.219 mL, 1.42 mmol) and the reac­
tion mixture was stirred at room temperature for 16 h. The
reaction mixture was quenched with saturated solution of
NaHC03 (5 mL) and diluted with CH2C12 (100 mL). The
organic layer was separated and the aqueous layer was
extracted with CH2C12 (2x25 mL). The combined organic
layer was washed with water (2x100 mL) and brine (100
mL), dried (Na2S04) and evaporated. The crude residue was
purified by flash chromatography over silica gel using
CHC13 /ethyl acetate (100/0-95/5-90/10) as the eluent to
afford pure product 110 (0.35 g, 45%). lH NMR (300 MHz,

65 CDC13 ): 01.04-1.15 (m, 24H), 1.32 (m, 2H), 2.01 (s, lH,
COCH3 , minor rotamer (min)), 2.19 (s, 2H, COCH3 , major
rotamer (maj)), 2.35 (s, 3H, CH3 ), 3.92 (m, lH, Hs.), 4.05

steel bomb for 16 h, The reaction mixture was evaporated to
dryness and the residue that obtained was purified by flash
chromatography over alumina using the solvent mixture
ethyl acetate/n-propyl alcohol/water (64/4/32 to 57/14/29%,
lower layer) as the eluent to afford the titled product 1 (1.7
g). The product was wet -5% with ethyl alcohol and also
contaminated little acetamide. lH NMR (300 MHz,
CD3 0D): 01.87 (s, 0.86H, COCH3 , minor rotamer (min)),
2.14 (s, 2.14H, COCH3 , major rotamer (maj)), 3.87 (d, 2H,

10 Hs', 1=6.59 Hz), 4.1-4.01 (m, lH, H4.), 4.26 (d, 0.75H,
1=4.12 Hz, H3 " maj), 4.31 (t, 0.25H, 1=3.8 Hz, H3 " min),
4.54 (t, 0.25H, 1=4.1 Hz, H2" min), 4.85 (dd, 0.75H, 1=4.4
& 6.05 Hz, H2" maj), 6.03 (d, 0.75H, 1=6.04 Hz, H1" maj),
6.81 (d, 0.25H, 1=4.13 Hz, H1" min), 8.69 (s, 0.75H, CsH,

15 maj), 8.95 (s, 0.25H, CsH, min). Anal. Calcd. for
Cl0H1SNsOs: C, 42.10; H, 5.30; N. 24.55. Found: C, 42.21;
H, 5.19; N, 24.23.

Example 85

1-(4'-Deoxy-4'-acetamido-~-D-ribofuranosyl)-1,2,4­
triazole-3-carboxamide (108)

A solution of 107 (2.7 g, 6.33 mmol) in saturated metha­
nolic ammonia (100 mL) was stirred at room temperature in

Example 83

1,2,3,5-Tetra­
Q-acetyl-4-deoxy-4-(acetamido)-D-ribofuranose

(106)

A solution of 105 (5.0 g, 20.40 mmol) in a mixture of
distilled water and AcOH (1:1, 50 mL) was heated at 70-75°
C. for 1.5 h. The TLC (100% ethyl acetate) indicated
completion of the reaction. Absolute EtOH (2x30 mL) was
added and co-evaporated the volatiles to obtain a dry solid
residue. To this solid was added a mixture of glacial acetic
acid and acetic fog. anhydride (50 mL, 1:1) and cooled to 0°
c., and treated with conc. H2S04 (1.5 mL). The By reaction
mixture was stirred at 0° C. for 30 min and then kept at 4° 20

C. for 2 days. The reaction mixture was treated with anhy.
NaOAc (15.0 g) and stirred at roo temperature for 30 min.
The reaction mixture was then poured into ice-water mixture
(300 mL) and extracted with CH2C12 ((2x250 mL). The
combined organic layer was wished with water (2x250 mL) 25

and brine (400 mL), dried (Na2S04) and evaporated. The
crude residue that obtained was purified by flash chroma­
tography over silica gel using MeOH/CH2C12 (0/100 to
3/97) as the eluent to give pure product 106 (3.71 g,
50.82%). lH NMR (300 MHz, (CDC13): 01.99-2.11 (m,
ISH, 5xCH3), 4.17-4.5 (m, 3H), 5.27-5.52 (m, 2H), 6.35 (s, 30

0.75H), 6.53 (d, 0.25H, 1=4.8 Hz).

Example 84

Methyl-1-(2',3',5'-tri­
Q-acetyl-4'-deoxy-4'-acetamido-~-D-ribofuranosyl)-1,2, 35

4-triazole-3-carboxylate (107)

A suspension of methyl-1,2,4-triazole-3-carboxylate
(1.77 g, 13.97 mmol) and ammonium sulphate (177 mg) in
hexamethyldisilazane (40 mL) was refluxed for 2.5 h under
N2 atmosphere. The reaction mixture was evaporated to 40

dryness and the residue was suspended in 1,2­
dichloroethane (50 mL). It was then treated with a solution
of 106 (4.4 g, 12.25 mmol) in 1,2-dichloroethane (50 mL).
To the reaction mixture was then added fuming SnC14 (1.63
mL, 13.97 mmol) at 0-5° C. (ice-water bath) and stirred at 45

room temperature for 1 h. The reaction mixture was care­
fully quenched with saturated solution of NaHC03 (50 mL)
and then diluted with CH2C12 (200 mL). The mixture was
filtered over a celite bed (5 g) and washed with CH2C12 (100
mL). The organic layer of the filtrate was separated and the 50

aqueous layer was extracted with CH2C12 (2x100 mL). The
combined organic layer was washed with water (2x300 mL)
and brine (500 mL), dried (Na2S04) and evaporated. The
crude residue that obtained was recrystallized from ethyl
acetate (40 mL) to obtain pure titled product 107 (2.7 g,
51.71%). lH NMR (300 MHz, (CDC13): 02.03-2.15 (m, 55

12H, 4xCOCH3), 3.95 (s, 3H, OCH3 ), 4.2 (m, lH, Hs.), 4.43
(m, 2H, H4,& Hs.), 5.56 (dd, lH, H3 " 1=4.67 & 1.1 Hz), 6.17
(t, lH, H2" 1=4.67 & 6.04 Hz), 6.28 (d, lH, H1" 1=6.04 Hz),
8,47 (s, 0.86H, major rotamer, CsH), 8.60 (s, 0.14H, minor
rotamer, CsH). Anal. Calcd. for C17H22N409: C, 47.89; H, 60

5.20; N. 13.14. Found: C, 47.93; H, 5.40; N, 13.27.

flash chromatography over silica gel using ethyl acetate/
hexane (0/100 to 10/90 to 20/80 to 50/50 to 100/0) as the
eluent to obtain the product 105 (in a combined yield of 3.76
g, 54.11%). lH NMR (300 MHz, (CDC13): 01.35 (s, 3H,
CH3 ), 1.51 (s, 3H, CH3 ), 2.0 (s, 3H, COCH3), 3.37 (t, lH), 5
3.45 (s, 3H, OCH3), 3.85 (dd, lH), 4.05 (dd, lH), 4.38 (dd,
1h), 4.40 (d, lH, 1=4.5 Hz), 4.58 (m, lH), 5.78 (bd, lH),.
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Example 91

Example 92

N-Acetyl-4-amino-4-deoxy-2,3­
Q-isopropylidene-~-L-methyl-ribopyranoside(117)

To a solution of 117 (12.1 g, 52.83 mmol) in MeOH (40.0
mL) was added Pd/C (5% w/w, 1.2 g) and the reaction
mixture was shaken well under H2 (50 psi) atmosphere at
room temperature for 1 h. The TLC (30% ethyl acetate/
hexane) indicated completion of the reaction. The reaction
mixture was filtered over celite bed and the filtrate evapo­
rated to dryness, and co-evaporated with toluene (2x50 mL)

Methyl-4-azido-4-deoxy-2,3-
Q-isopropylidene-~-L-ribopyranoside(116)

To a mixture of pyridine (6.432 mL, 79.9 mmol) and
dimethylamino pyridine (105 mg, 0.75 mmol) in anhydrous
CH2 C12 (600 mL) was slowly added trifluoromethane­
sulfonic anhydride (10.72 mL, 65 mmol) at _20° C. The
mixture was stirred at _20° C. for Smin and then added a
solution of 115 (10.2 g, 50 mmol) in CH2 C12 (100.0 mL),
and the reaction mixture stirred at _20° C. for 15 min. The
TLC (15% ethyl acetatelhexane) indicated completion of the
reaction. The reaction mixture was poured into a mixture of
ice-water (500 mL) and the organic layer was separated. The

35 aqueous phase was extracted with CH2 C12 (2x100 mL). The
combined organic layer was washed with water (2x250 mL)
and brine (500 mL), dried (NaS04) and evaporated to obtain
the intermediate triflate product as a pale yellow gummy
solid (16 g).

To a solution of above methyl-4-0-
trifluorome thanesulfony1-2,3 -0 -isopropylidene - ~ -D­
lyxopyranoside (16 g) in DMF (300 mL) was cooled to 0°
C. Lithium azide (12.5 g, 255.6 mmol) was added and stirred
at 23° C. for 3 h. The reaction mixture was diluted with

45 toluene (200 mL) and the volatiles were evaporated. The
residue was dissolved in a mixture of CH2 C12 (500 mL) and
water (200 mL). The organic layer was separated and
washed with water (2x250 mL), brine (300 mL), dried
(NaS04) and evaporated to obtain an oily residue which

50 upon purification by flash silica gel chromatography using
hexane/ethyl acetate (100/0; 97.5/2.5; and 95/5) as the eluent
afforded pure azido product 116 (5.74 g, 50.2%). lH NMR
(300 MHz, (CDC13 ): 01.38 (s, 3H, CH3), 1.55 (s, 3H, CH3),

3.44 (s, 3H, OCH3 ), 3.7-3.9 (m, 3H), 4.03 (dd, lH,1=6.32
55 & 3.85 Hz), 4.49 (d, lH, 1=3.84 Hz), 4.52 (m, lH).

Note:

Preparation of pre-treated Amberlite Resin IRA-41O: The
resin (100 g) was treated with aq. NaOH (O.5M, 200 mL) for
15 min. Under stirring and filtered and washed with deion­
ized water (4x300 mL) until the pH of washings showed
neutral to pH paper. Finally the resin was washed with
anhydrous MeOH (3x30 mL) and used immediately.

To a suspension of 114 (110 g, 666.66 mmol) in a mixture
of 2,2-dimethoxy propane (400.0 mL) and anhydrous

10 acetone (400.0 mL) was added a solution (4M) of HCl in
dioxane (8.0 mL) and the reaction mixture was stirred at 25°
C. for 16 h. The TLC (50% ethyl acetate/CH2 C12) indicated
completion of the reaction. The reaction was quenched with
solid sodium bicarbonate (500 mg) and filtered. The filtrate

15 was evaporated and the oily residue (pinkish) was purified
by silica gel flash chromatography using CH2 C12/ethyl
acetate (100/0 to 80/20, with 5% increments) as the eluent
to obtain 115 (63.97%, 87 g, overall yield for both the steps).

Example 89

Example 90

Example 88

Methy1-2,3-Q-isopropylidene-a-D-lyxopyranoside
(115)

To a methanolic HCl solution [500 mL, 0.5% w/v, pre­
pared in situ by reaction of acetyl chloride (5 mL, 70.37
mmol) with MeOH(Fisher HPLC grade)] was added
D-lyxose (113, 100 g, 666.66 mmol) and refluxed for 5 h
under N2 atmosphere. The reaction mixture was neutralized 60

with pre-treated1 amberlite basic resin IRA-41O (100.0 g) for
10 min under stirring. The resin was filtered and washed
with methanol (3x125 mL). The combined washings were
evaporated to obtain a color less syrup of methyl-~-D­

lyxopyranoside (114, 110 g, a quantitative yield) which was 65

carried forward for the next reaction without further purifi­
cation

1-(2',4'-Dideoxy-4'-acetamido-~-D-ribofuranosyl)-l,
2,4-triazole-3-carboxamide (112)

A solution of 111 (0.23 g, 0.45 mmol) in CH2 C12 (5 mL)
was treated with triethylamine trishydrofluoride (0.29 mL,
1.79 mmol) at room temperature. The reaction mixture was
stirred for 48 h at room temperature. The volatiles were 40

removed and the residue was purified by flash chromatog­
raphy over silica gel using CHC13/MeOH (100/0-95/5-90/
10) as the eluent to afford pure product 112 (0.08 g, 66%).
lH NMR (300 MHz, CD3 0D): 01.95 (s, 0.36H, COCH3 ,

minor rotamer (min)), 2.16 (s, 2.64H, CH3 , major rotamer
(maj)), 2.51(m, lH, H2 .), 2.87 (m, lH, H2 .), 3.82 (m, 2H,
Hs.), 3.99 (t, lH, 1=6.87 Hz, H4.), 4.44 (d, lH, 1=4.12 Hz,
H3 .), 6.54 (t, lH, 1=7.69 Hz, H1.), 8.63 (s, 0.88H, CsH, maj),
8.88 (s, 0.12H, CsH, min). Anal. Calcd. for Cl0H1SNs04: C,
44.60; H, 5.62; N, 26.01. Found: C, 44.71; H, 5.69; N, 25.98.

1-[(3',5'-
Q-(1,1,3,3-Tetraisopropyl-1,3-disiloxanediyl)-2',4'­

dideoxy-4'-acetamido- ~-D-ribofuranosyl]-1,2,4­
triazole-3-carboxamide (111)

Asolution of 110 (0.35 g, 0.516 mmol) in toluene (20 mL)
was purged with argon for 20 min and then treated with
2,2'-azobisisobutyronitrile (0.084 g, 0.516 mmol) and tribu­
tyltin hydride (0.274 mL, 1.03 mmol). The reaction mixture
was refluxed for 3 h under a stream of argon. The reaction
mixture was evaporated to dryness and the crude residue 20

was purified by flash chromatography over silica gel using
CHC13 /ethyl acetate (100/0-90/10-70/30-40/60-20/80-0/
100) as the eluent to afford the product 111 (0.23 g, 87%).
lH NMR (300 MHz, CDC13 ): 00.95-1.15 (m, 24H), 1.24 (m,
2H), 2.0 (s, 0.9H, COCH3 , minor rotamer (min)), 2.13 (s, 25

2.1H, COCH3 , major rotamer (maj)), 2.36-2.58 (m, 1H,
H2 .),2.84 (m, lH, H2 .), 3.74-3.92 (m, 2H, Hs.), 4.11 (m,
0.66H, H4" maj), 4.49-4.67 (m, 0.34H, H4" min), 5.3 (m,
lH, H3 .), 5.88 (bs, 0.66H, maj), 6.01 (bs, 0.34H, min), 6.14
(d, 0.34H, 1=6.02 Hz, H1" min), 6.54 (d, 0.66H, 1=7.97 Hz, 30

H1" maj), 6.89 (bs, 0.66H, maj), 7.03 (bs, 0.34H, min), 8.35
(s, 0.66H, CsH, maj), 8.55 (s, 0.34H, CsH, min).

49
(m, lH, Hs.), 4.68-4.81 (m, lH, H4.), 5.5 (t, lH, 1=6.05 &
5.22 Hz, H3 .), 5.75 (bs, 0.66H, maj), 5.88 (bs, 0.34H, min),
6.10 (d, lH, 1=4.67 Hz, H2 .), 6.17 (s, 0.34H, H1" min), 6.54
(s, 0.66H, H1" maj), 6.87 (bs, 0.66H, maj), 6.96 (d, 2H,
1=8.24 Hz, aromatic-H), 6.98 (bs, 0.34H, min), 7.20 (d, 2H, 5

1=8.24 Hz), 8.40 (s, 0.66H, CsH, maj), 8.68 (s, 0.34H, CsH,
min).
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extracted with CH2C12 (2x100 mL). The combined organic
layer was washed with water (2x300 mL) and brine (500
mL), dried (Na2S04) and evaporated. The crude residue was
recrystallized from ethyl acetate (40 mL) to obtain pure
titled product 112 (1.8 g, 60.36%). lH NMR (300 MHz,
(CDC13): 02.03-2.14 (m, 12H, 4xCOCH3 ), 3.93 (s, 3H,
OCH3), 4.2 (m, lH, Hs.), 4.41 (m, 2H, H4, & Hs.), 5.64 (d,
lH, H3 " 1=4.67 Hz), 6.16 (t, lH, H2" 1=4.95 & 5.77 Hz),
6.27 (d, 1H, H1" 1=6.05 Hz), 8.46 (s, 0.86H, major rotamer,
CsH), 8.60 (s, 0.14H, minor rotamer, CsH). Anal. Calcd. for
C17H22N409: C, 47.89; H, 5.20; N. 13.14. Found: C, 47.77;
H, 5.49; N, 13.04.

Example 95

1-(4'-Deoxy-4'-acetamido-~-L-ribofuranosyl)-1,2,4­
triazole-3-carboxamide (120)

A solution of 119 (3.26 g, 7.65 mmol) in saturated
methanolic ammonia (100 mL) was stirred at room tem­
perature for 16 h. The reaction was evaporated to dryness
and the residue was purified by flash chromatography over

20 alumina using the solvent mixture ethyl acetate/n-propyl
alcohol/water (lower layer, 64/4/32 to 57/14/29%) to afford
the titled product 120 (1.7 g, 77.98%). lH NMR (300 MHz,
(DMSO-d6+D20): 01.64 (s, 0.75H, COCH3 , minor rotamer
(min)), 2.0 (s, 2.25H, COCH3 major rotamer (maj)),

25 3.84-3.54 (m, 3H, H-4, & H-s.), 4.1 (m, lH, H-3 .), 4.32 (t,
0.25H, 1=4.4 Hz, H-2" min), 4.56 (t, 0.75H, 1=4.2 Hz, H-2"
maj), 5.82 (d, 0.75H, 1=6.32 Hz, H-1" maj), 6.01 (d, 0.25H,
1=4.4 Hz, H-1" min), 8.74 (s, 0.75H, CsH, maj), 8.96 (s,
0.25H, CsH, min).). Anal. Calcd. for Cl0H1SNsOs: C,42.1O;

30 H, 5.30; N, 24.55. Found: C, 42.44; H, 5.49; N, 24.69.

Example 96

1-[(3',5'-
Q-(1,1,3,3-Tetraisopropyl-1,3-disiloxanediyl)-4'-deoxy­
4'-acetamido-~-L-ribofuranosy1]-1,2,4-triazole-3­

carboxamide (121)

A suspension of 120 (0.75 g, 2.63 mmol) in pyridine (15
mL) was treated with 1,3-dichloro-1,1,3,3-tetraisopropyl­
disiloxane (1.09 mL, 3.42 mmol) and stirred at room tem-

40 perature for 16 h. The reaction mixture was carefully
quenched with saturated solution of NaHC03 (5 mL) and
diluted with CH2C12 (100 mL). The organic layer was
separated and the aqueous layer was extracted with CH2C12
(2x25 mL). The combined organic layer was washed with
water (2x100 mL) and brine (100 mL), dried (Na2S04) and

45 evaporated. The crude residue that obtaine was purified by
flash chromatography over silica gel using CHCliMeOH
(100/0-98/2-95/5-90/10) as the eluent to afford the product
12 (0.75 g, 54%). lH NMR (300 MHz, CDC13 ): 00.93-1.17
(m, 24H), 1.37 (m, 2H), 2.01 (s, 1H, COCH3 , minor rotamer

50 (min)), 2.14 (s, 2H, COCH3 , major rotamer (maj)), 2.98 (s,
0.34H, OH, exchangeable, min), 3.34 (s, 0.66H, OH,
exchangeable, maj), 3.78-3.84 (m, 1H, Hs.), 3.97-4.14 (m,
2H, H4, & Hs'), 4.33 (d, 0.34H, 1=4.12 Hz, H2" min), 4.41
(d, 0.66H, 1=4.95 Hz, H2" maj), 4.52 (m, H4" min), 4.65 (m,

55 H3 " min), 5.28 (t, 1=4.95 Hz, H3 " maj), 5.80 (s, 0.66H,
exchangeable, maj), 5.95 (s, 0.34H, exchangeable, min),
5.97 (s, 0.34H, H1" min), 6.39 (s, 0.66H, H1" maj), 6.89 (s,
0.66H, exchangeable, maj), 7.00 (s, 0.34H, exchangeable,
min), 8.37 (s, 0.66H, CsH, maj), 8.52 (s, 0.34H, CsH, min).

Example 97

1-[2'-Q-(p-Toluoylthionoformyl)-3',5'-
Q-(1,1,3,3-tetraisopropy1-1,3-disiloxanediyl)-4'-deoxy­
4'-acetamido-~-L-ribofuranosy1]-1,2,4-triazole-3­

carboxamide (122)

To a solution of 121 (0.65 g, 1.23 mmol) in a mixture of
CH2C12 (9 mL) and pyridine (1 mL) was added O-(p-tolyl)

51

Example 94

Example 93

1,2,3,5-Tetra­
Q-acetyl-4-deoxy-4-(acetamido)-L-ribofuranose

(118)

Methyl-1-(2' ,3',5'-triacetyl-4'-deoxy-4'-acetamido-~­
L-ribofuranosyl)-1,2,4-triazole-3-carboxylate (119)

A solution of 117 (8.9 g) in a mixture of distilled water
and AcOH (1:1, 100 mL) was heated at 70-75° C. for 1.5 h.
TLC (100% ethyl acetate) indicated completion of the
reaction. Absolute EtOH (2x50 mL) was added and
co-evaporated to obtain a dry solid residue. To this solid was
added a mixture of glacial acetic acid and acetic anhydride
(100.0 mL, 1:1) and cooled to 0° C. (ice-water bath), and
treated with cone. H2S04 (1.0 mL). The reaction mixture 35

was stirred at 0° C. for 30 min and then kept at 4°C. for 2
days. The reaction mixture was treated with anhydrous
NaOAc (10.0 g) and stirred at room temperature for 30 min.
The reaction mixture was then poured into ice-water mixture
(400 mL) and extracted with CH2C12 ((2x250 mL). The
combined organic layer was washed with water (2x500 mL)
and brine (400 mL), dried (Na2S04) and evaporated. The
crude product that obtained was purified by flash chroma­
tography using ethyl acetatelhexane (25/75 to 50/50) as the
eluent to obtain 118 (6.6 g, 50.67%). lH NMR (300 MHz,
(CDC13): 02.0-2.12 (m, ISH, 5xCOCH3), 4.18-4.51 (m,
3H), 5.33-5.36 (m, lH), 5.45-5.55 (m, lH), 6.36 (s, 0.75H),
6.55 (d, 0.25H, 1=5.22 Hz).

A suspension of methyl-1,2,4-triazole-3-carboxylate
(1.022 g, 8.05 mmol) and ammonium sulphate (100 mg) in
hexamethyldisilazane (20 mL) was refluxed for 2.5 h under
N2 atmosphere. The volatiles were evaporated and the
residue was suspended in 1,2-dichloroethane (50 mL). It was
then treated with a solution of 118 (2.513 g, 7 mmol) in
1,2-dichloroethane (50 mL). To the reaction mixture was 60

then added fuming SnC14 (0.94 mL, 8.05 mmol) at 0-5° C.
(ice-water bath). The reaction mixture was stirred at room
temperature for 1 h. The reaction was carefully quenched
with saturated solution of NaHC03 (50 mL) and diluted with
CH2C12 (200 mL). The mixture was filtered over a celite bed 65

(5 g) and washed with CH2C12 (100 mL). The organic layer
of the filtrate was separated and the aqueous layer was

and pyridine (2x25 mL). This residue was then carried
forward for the next reaction without further purification.

To the above crude mixture was added DMAP (0.7 g, 5.0
mmol), pyridine (25.0 mL, 310.55 mmol) in CH2C12 (250.0
mL) followed by acetic anhydride (25.0 mL, 265.0 mmol) at 5

_5° C. (ice-acetone bath). After the addition, the cooling
bath was removed and the reaction mixture was stirred for
16 h. The TLC (100% ethyl acetate) indicated completion of
the reaction. MeOH (10.0 mL) was added and the volatiles
were evaporated. The residue was dissolved in CH2C12 (300 10

mL) and this solution was then washed with water (2x200
mL) and brine (200 mL), dried (Na2S04) and evaporated.
The residue was purified by flash chromatography using
ethyl acetate/hexane (from 5/95 to 20/80 to 60/40 to 80/20)
as the eluent to obtain the product 117 (in a combined yield 15

of 11.49 g, 88.83%). lH NMR (300 MHz, (CDC13): 01.34 (s,
3H, CH3), 1.51 (s, 3H, CH3 ), 1.99 (s, 3H, COCH3 ), 3.37 (t,
lH), 3.83 (dd, lH, 1=5.77 & 5.49 Hz), 4.01 (t, lH, 1=5.77
& 4.67 Hz), 4.35 (t, lH, 1=5.5 & 4.67 Hz), 4.40 (d, lH,1=4.4
Hz), 4.54 (m, lH), 5.76 (bd, lH, 1=7.97 Hz),.
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Example 100
1-(2',3',5'-Tri­

Q-acetyl-4'-deoxy-4'-acetamido-~-L-ribofuranosyl)

thymine (125)
A suspension of thymine (1.26 g, 10 mmol) and ammo-

nium sulphate (126 mg) in hexamethyldisilazane (25 mL)
was refluxed for 5 h under N2 atmosphere. The reaction
mixture was evaporated to dryness and the residue sus­
pended in 1,2-dichloroethane (50 mL). A solution of 118
(2.513 g, 7 mmol) in 1,2-dichloroethane (50 mL) was added
followed by fuming SnCl4 (1.17 mL, 10 mmol, 1.42 eq) at
0-5° C. (ice-water bath). The reaction mixture was stirred at
room temperature for 1 h. The reaction mixture was care­
fully quenched with saturated solution of NaHC03 (50 mL)
and diluted with CH2 Cl2 (200 mL). The mixture was filtered
over a celite bed (5 g) and washed with CH2 Cl2 (100 mL).
The organic layer of the filtrate was separated and the
aqueous layer was extracted with CH2 Cl2 (2x100 mL). The
combined organic layer was washed with water (2x300 mL)
and brine (500 mL), dried (Na2S04) and evaporated. The
residue obtained was purified by flash chromatography over
silica gel using CHCl3 /acetone (95/5-90/10-85/15-80/20) as
the eluent to obtain pure titled product 125 (2.9 g,
quantitative). lH NMR (300 MHz, CDCI3): 01.89-2.2 (m,
15H, 4xCOCH3 & CSCH3 ), 4.08 (m, O.5H, Hs.), 4.37-4.56
(m, 2.5H, H4, & Hs.), 5.32 (m, O.5H, H3 .), 5.47 (m, l.5H, H2 ,

25 & H3 .), 6.15 (m, O.5H, H1.), 6.37 (d, O.5H, 1=6.6 Hz, H1.),
7.16 (s, O.5H, C6H), 7.44 (s, O.5H, C6H), 9.02 (s, O.5H, NH,
exchangeable), 9.20 (s, O.5H, NH, exchangeable).

Example 101
1-(4'-Deoxy-4'-acetamido-~-L-ribofuranosyl)

thymine (126)
A solution of 125 (3.1 g, 7.29 mmol) in saturated metha­

nolic ammonia (100 mL) was stirred at room temperature in
a steel bomb for 16 h. The steel bomb was cooled to 0° c.,
opened and evaporated to dryness. The residue was purified

35 by flash silica gel chromatography over silica gel using
CHCliMeOH (95/5-90/10-85/15) as the eluent to afford the
titled product 126 (1.72, 78.86%). lH NMR (300 MHz,
(DMSO-d6+D2 0): 01.70 (s, 1.35H, COCH3 , minor rotamer
(min)), 1.73 (s, 1.35H, CSCH3 ), 1.77 (s, 1.65H, CSCH3),

1.98 (s, 1.65H, COCH3 , major rotamer (maj), 3.95-3.57 (m,
40 4H, H3 " H4,& Hs.), 4.13 (,t 0.55H, 1=4.67 Hz, H2 " maj), 4.20

(dd, 0.45H, 1=4.4 Hz, H2 " min), 5.72 (d, 0.45H, 1=6.6 Hz,
H1" min), 5.88 (d, 0.55H, 1=5.77 Hz, H1" maj), 7.68 (s,
0.45H, C6H, min), 8.00 (s, 0.55H, C6H, maj). Anal. Calcd.
for C12H17N3 0 6 : C, 48.16; H, 5.73; N, 14.04. Found: C,

45 48.23; H, 5.81; N, 14.29.
Example 102

1-[(3',5'-
Q-(1,1,3,3-Tetraisopropyl-1,3-disiloxanediyl)-4'-deoxy­
4'-acetamido-~-L-ribofuranosyl]thymine(127) & 1­

[(2',3'-
Q-(1,1,3,3-Tetraisopropyl-1,3-disiloxanediyl)-4'­
dideoxy-4'-acetamido-~-L-ribofuranosyl]thymine

(128)
A suspension of 126 (1.72 g, 5.75 mmol) in pyridine (25

55 mL) was treated with 1,3-dichloro-1,1,3,3-tetraisopropyl­
disiloxane (2.75 mL, 8.59 mmol) and stirred at room tem­
perature for 16 h. The reaction mixture was carefully
quenched with saturated solution of NaHC03 (5 mL) and
diluted with CH2 Cl2 (100 mL). The organic layer was
separated and the aqueous layer was extracted with CH2 Cl2

60 (2x25 mL). The combined organic layer was washed with
water (2x100 mL) and brine (100 mL), dried (Na2S04) and
evaporated. The crude residue was purified by flash chro­
matography over silica gel using hexane/ethyl acetate (90/
10-80/20-60/40-20/80-0/100) as the eluent to afford a mix-

65 ture of inseparable regio isomeric products 127 & 128 (2.15
g, 69%). lH NMR (300 MHz, CDCI3 ): 01.0 (m), 1.9-2.13
(m), 3.79-4.13 (m), 4.3-4.47 (m), 4.74 (d), 5.07-5.21 (m),

50

Example 98

Example 99

1-(2',4'-Dideoxy-4'-acetamido-~-L-ribofuranosyl)-l,
2,4-triazole-3-carboxamide (124)

A solution of 123 (0.2 g, 0.39 mmol) in CH2 Cl2 (5 mL)
was treated with triethylamine tris-hydrofluoride (0.25 mL,
1.56 mmol) at room temperature. The reaction mixture was
stirred for 48 h and the volatiles were evaporated to dryness.
The residue was purified by flash chromatography over
silica gel using CHCliMeOH (100/0-95/5-90/10-85/15) as
the eluent to afford 124 (0.08 g, 66%). lH NMR (300 MHz,
CD3 0D): 01.95 (s, 0.36H, COCH3 , minor rotamer (min)),
2.16 (s, 2.64H, COCH3 , major rotamer (maj), 2.51 (m, 1H,
H2 .), 2.87 (m, lH, H2 .), 3.82 (m, 2H, Hs.), 3.99 (t, lH, 1=6.87
Hz, H4.), 4.44 (d, lH, 1=4.12 Hz, H3 .), 6.54 (t, lH, 1=7.69
Hz, H1.), 8.63 (s, 0.88H, CsH, maj), 8.88 (s, 0.12H, CsH,
min). Anal. Calcd. for Cl0H1SNs04: C, 44.60; H, 5.62; N,
26.01. Found: C, 44.69; H, 5.71; N, 26.10.

1-[(3',5'-
Q-(1,1,3,3-Tetraisopropyl-1,3-disiloxanediyl)-2',4'­

dideoxy-4'-acetamido- ~-L-ribofuranosyl]-1,2,4­
triazole-3-carboxamide (123)

A solution of 122 (0.325 g, 0.48 mmol) in toluene (20 mL) 30

was purged with argon for 20 min. To the solution were
added 2,2'-azobisisobutyronitrile (0.078 g, 0.48 mmol) and
tributyltin hydride (0.25 mL, 0.96 mmol). The reaction
mixture was refluxed for 6 h under a stream of argon. The
reaction was evaporated to dryness and the crude residue
was purified by flash chromatography over silica gel using
CHCl3 /ethyl acetate (100/0-90/10-70/30-40/60-20/80-0/
100) as the eluent to afford 123 (0.22 g, 89.68%). lH NMR
(300 MHz, CDCI3): 00.92-1.15 (m, 24H), 1.28 (m, 2H), 2.0
(s, 0.66H, COCH3 , minor rotamer (min)), 2.13 (s, 2.34H,
COCH3 , major rotamer (maj)), 2.36-2.58 (m, 1H, H2 .), 2.85
(dd, lH, 1=13.73 & 7.41 Hz, H2 ,), 3.74-4.09 (m, 3H, H4, &
Hs.), 4.49-4.67 (m, H3 " min), 5.30 (m, H3 " maj), 5.83 (s,
0.8H, exchangeable, maj), 5.94 (s, O.2H, exchangeable,
min), 6.14 (d, O.2H, 1=6.05 Hz, H1" min), 6.54 (d, 0.8H,
1=8.24 Hz, H1" maj), 6.89 (s, 0.8H, exchangeable, maj), 7.04
(s, 0.2H, exchangeable, min), 8.35 (s, 0.8H, CsH, maj), 8.55
(s, O.2H, CsH, min).

thionochloroformate (0.285 mL, 1.85 mmol) and the reac­
tion mixture was stirred at room temperature for 16 h. The
reaction mixture was quenched with saturated solution of
NaHC03 (5 mL) and diluted with CH2 Cl2 (100 mL). The
organic layer was separated and the aqueous layer was 5

extracted with CH2 Cl2 (2x25 mL). The combined organic
layer was washed with water (2x100 mL) and brine (100
mL), dried (Na2S04) and evaporated. The crude residue that
obtained was purified by flash chromatography over silica
gel using CHCl3 /ethyl acetate (100/0-95/5-90/10) as the 10

eluent to afford the product 122 (0.33 g, 39.52%). lH NMR
(300 MHz, CDCI3): 00.92-1.15 (m, 24H), 1.29 (m, 2H),
2.01 (s, 1H, COCH3 , minor rotamer (min)), 2.19 (s, 2H,
COCH3 , major rotamer (maj)), 2.35 (s, 3H, CH3), 3.92 (m,
lH, Hs.), 4.07 (m, 2H, H4, & Hs.), 4.68-4.8 (m, H3 " min), 15

5.50 (m, H3 " maj), 5.7 (s, 0.66H, exchangeable, maj), 5.82
(s, 0.34H, exchangeable, min), 6.10 (d, 1H, 1=4.94 Hz, H2 .),

6.17 (s, 0.34H, H1" min), 6.54 (s, 0.66H, H1" maj), 6.70 (s,
0.34H, exchangeable, min), 6.86 (s, 0.66H, exchangeable,
maj), 6.96 (d, 2H, 1=8.52 Hz, aromatic-H), 7.21 (d, 2H, 20

1=8.24 Hz aromatic-H), 8.40 (s, 0.66H, CsH, maj), 8.69 (s,
0.34H, CsH, min).
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5047 (s), 5.84 (s), 5.93 (d, 1=3.3 Hz), 7.20 (s), 7040 (s), 7.53
(s), 7.78 (s), 8.88 (s), 9.13 (s), 9.67 (s).

56
(bs, 0.15H, NH, exchangeable, min), 8.76 (s, 0.85H, NH,
exchangeable, maj).

Example 106

5

1-[(2',3'-
Q-(1,1,3,3-Tetraisopropyl-1,3-disiloxanediyl)-5',4'­
dideoxy-4'-acetamido-~-L-ribofuranosyl]thymine

(133)

A solution of 130 (1.35 g, 1.954 mmol) in toluene (40 mL)
was purged with argon for 20 min. To this solution was
added 2,2'-azobisisobutyronitrile (0.32 g, 1.954 mmol) and
tributyltinhydride (1.035 mL, 3.905 mmol). The reaction
mixture was refluxed for 1.5 h under a stream of argon. The
reaction mixture was evaporated to dryness. The crude
residue was purified by flash chromatography over silica gel
using hexane/ethyl acetate (100/0-90/10-80/20-70/30-60/
40) as the eluent to 133 (0.7 g, 68.24%). lH NMR (300
MHz, CDC13): 00.98-1.05 (m, 24H), 1.24 (m, 2H), 1046 (d,
1.2H, Hs', minor rotamer(min), 1.52 (d, 2.8H, 1=6.9 Hz, Hs',
major rotamer(maj), 1.89 (s, 1.2H, COCH3, min), 1.93 (s,
3H, CH3), 2.09 (s, 2.8H, COCH3, maj), 3.86 (m, 0.6H, H4 "

maj), 3.98 (m, OAH, H4 " min), 4.12-4.36 (m, lH, H3.), 5.18
(m, lH, H2.), 5.30 (d, 0.6H, 1=6.05 Hz, H1 " maj), 5.98 (d,
OAH, 1=3.57 Hz, H1 " min), 6.99 (s, OAH, C6H, min), 7.08

45 (s, 0.6H, C6H, maj), 8.53 (bs, 0.6H, NH, exchangeable,
maj), 8.66 (bs, OAH, NH, exchangeable, min).

Example 107

1-(5',4'-Dideoxy-4'-acetamido-~-L-ribofuranosyl)

thymine (134)

A solution of 133 (0.6 g, 1.14 mmol) in CH2C12 (20 mL)
was treated with triethylamine tris-hydrofluoride (0.558 mL,
3042 mmol) at room temperature. The reaction mixture was
stirred at room temperature for 20 h and the volatiles were

55 evaporated to dryness. The residue was purified by flash
chromatography over silica gel using CHC13!MeOH (100/
0-97/3-94/6-90/10) as the eluent to afford 134 (0.2 g,
61.83%). lH NMR (300 MHz, (CD30D): 01040 (d, 0.36H,
1=6.87 Hz, Hs', minor rotamer (min)), 1048 (d, 0.64H, 1=6.87

60 Hz, Hs', major rotamer (maj)), 1.87 (s, 1.08H, CSCH3), 1.91
(s, 1.92H, CSCH3), 1.91 (s, 1.08H, COCH3, min), 2.09 (s,
1.92H, COCH3, maj), 3.84-4.09 (m, 2H, H3, & H4 .), 4.33
(m, 0.36H, H2" min), 4.67 (m, 0.64H, H2" maj), 5.71 (d,
0.64H, 1=6.87 Hz, H1 " maj), 6.08 (d, 0.36H, 1=5.77 Hz, H1 "

65 min), 7.21 (s, 0.36H, C6H, min), 7.27 (s, 0.64H, C6H, maj).
Anal. Calcd. for C12H17N30 S: C, 50.88; H, 6.05; N, 14.83.
Found: C, 50.91; H, 6.23; N, 14.91.

Example 105

1-(2',4'-Dideoxy-4'-acetamido- ~-L-ribofuranosyl)
thymine (132)

A solution of 131 (0.38 g, 0.72 mmol) in CH2C12 (10 mL)
was treated with triethylamine tris-hydrofluoride (0.585 mL,
3.6 mmol) at room temperature. The reaction mixture was

10 stirred for 48 h and evaporated to dryness. The residue was
purified by flash chromatography over silica gel using
CHC13!MeOH (100/0-97/3-94/6-90/10) as the eluent to the
titled compound 132 (0.19 g, 92.75%). lH NMR (300 MHz,
CD30D): 01.83 (s, 1.35H, CSCH3), 1.86 (s, 1.65H, CSCH3),

15 1.95 (s, 1.35H, COCH3, minor rotamer (min)), 2.18 (s,
1.65H, COCH3, major rotamer (maj)), 2.37 (m, 2H, H2.),
4.05-3.73 (m, 3H, H4 , & Hs'), 4.32 (d, 0.55H, 1=3.85 Hz,
H3" maj), 4.36 (bs, OA5H, H3" min), 6.26 (t, OA5H, 1=8.82
Hz, H1 " min), 6049 (t, 0.55H, 1=704 Hz, H1 " maj), 7.70 (s,

20 0.55H, C6H, maj), 8.18 (s, OA5H, C6H, min). Anal. Calcd.
for C12H17N30S.1/2H20: C, 49.31; H, 6.21; N, 14.38.
Found C, 49049; H, 6043; N, 14.51.
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Example 103

Example 104

1-[(3',5'-
Q-(1,1,3,3-Tetraisopropyl-1,3-disiloxanediyl)-2',4'­
dideoxy-4'-acetamido-~-L-ribofuranosyl]thymine

(131)

A solution of 129 (0.74 g, 1.070 mmol) in toluene (25 mL)
was purged with argon for 20 min. To this solution was
added 2,2'-azobisisobutyronitrile (0.174 g, 1.074 mmol)
followed by tributyltinhydride (0.56 mL, 2.113 mmol, 2 eq).
The reaction mixture was refluxed for 6 h under a stream of
argon. The volatiles were evaporated and the crude residue
was purified by flash chromatography over silica gel using
hexane/ethyl acetate (100/0-90/10-80/20-70/30-60/40) as
the eluent to afford 131 (0045 g, 80.03%). lH NMR (300
MHz, CDC13): 00.98-1.06 (m, 24H), 1.26 (m, 2H), 1.90 (s,
3H, CH3), 1.97 (s, 2.25H, COCH3, major rotamer,(maj)),
2.17 (s, 0.75H, COCH3, minor rotamer,(min)), 2.2-204 (m,
l.5H, H2.), 2.65 (m, O.5H, H2.), 3.67 (m, lH, Hs.), 4.0 (m,
lH, Hs.), 4.32 (m), 4.64 (m, lH, H4 .), 5.12 (m, lH, H3.), 5.71
(m, 0.15H, H1 " min), 6.05 (m, 0.85H, 1=6.05 Hz, H1 " maj),
7.33 (s, 0.15H, C6H, min), 7.53 (s, 0.85H, C6H, maj), 8.23

1-[2'-Q-(p-Tolylthionoformyl)-3',5'-
Q-(1,1,3,3-tetraisopropyl-1,3-disiloxanediyl)-4'-deoxy­
4'-acetamido-~-L-ribofuranosyl]thymine (129) & 1­

[5'-Q-(p-Tolylthionoformyl)-2',3'-
Q-(1,1,3,3-tetraisopropyl-1,3-disiloxanediyl)-4'-deoxy­

4'-acetamido-~-L-ribofuranosyl]thymine (130)

To a mixture of 127 and 128 (2 g, 3.69 mmol) in pyridine
(20 mL) was added O-(p-toluoyl)thionochloroformate
(0.712 mL, 4043 mmol) and the reaction mixture was stirred
at room temperature for 16 h. The reaction mixture was
quenched with saturated solution of NaHC03 (5 mL) and
diluted with CH2C12 (100 mL). The organic layer was
separated and the aqueous layer was extracted with CH2C12
(2x25 mL). The combined organic layer was washed with
water (2x100 mL) and brine (100 mL), dried (Na2S04) and
evaporated. The crude residue was purified by flash chro­
matography over silica gel hexane/ethyl acetate (90/10-80/
20-70/30-40/60) as the eluent to afford a faster product (0.9
g) and a slower product (0.8 g). The combined yield of both
the products was 1.7 g (66.54%). The lH NMR analysis of 25

both the products indicated that the slower product was 129
while the faster product was 130. 129: lH NMR (300 MHz,
CDC13): 00.98-1.06 (m, 24H), 1.89 (s, 3H, CH3), 2.00 (s,
2H, COCH3, major rotamer,(maj)), 2.25 (s, 1H, COCH3,
minor rotamer,(min)), 2.34 (s, 3H, CH3), 3.85-4.03 (m, 2H, 30

Hs.), 4.38-4.80 (m, 2H, H3, & H4 .), 5.3 (m, 0.24H, H2" min),
5.7 (m, 0.76H, H2" maj), 6.01 (s, lH, H1 .), 6.95 (d, 2H,
1=8.52 Hz, aromatic-H), 7.20 (d, 2H, 1=8.52 Hz, aromatic­
H), 7.35 (s, 0.24H, C6H), 7.57 (s, 0.76H, C6H), 8.23 (bs,
0.24H, NH, exchangeable), 8.64 (s, 0.76H, NH, 35

exchangeable). 130: lH NMR (300 MHz, CDC13):
01.00-1.06 (m, 26H), 1.87 (s, 3H, CH3), 2.02 (s, 2AH,
COCH3, major rotamer,(maj)), 2.22 (s, 0.6H, COCH3, minor
rotamer,(min)), 4.22-4.5 (m, 3H, H4 , & Hs.), 4.88 (m, lH,
H3.), 5.22 (m, lH, H2.), 6.01 (d, lH, 1=3.02 Hz, H1 ,), 6.94 (d, 40

2H, 1=8.24 Hz, aromatic-H), 7.21 (d, 2H, 1=8.52 Hz,
aromatic-H), 7.78 (s, lH, C6H), 8.38 (bs, 0.16H, NH,
exchangeable, min), 8044 (s, 0.84H, NH, exchangeable,
maj).
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5

1-(2',3',5'-
Q-Triacetyl-4'-deoxy-4'-acetamido- ~-L-ribofuranosy1)­

5-fluorocytosine (138)

A suspension of 5-fluorocytosine (1.29 g, 10 mmol, 1.42
eq) and ammonium sulphate (322 mg) in hexamethyldisila­
zane (40 mL) was refluxed for 4 h under N2 atmosphere. The
volatiles were evaporated and the residue was suspended in

40 1,2-dichloroethane (50 mL). To this stirred solution was
added a solution of 118 (2.513 g, 7 mmol) in 1,2­
dichloroethane (50 mL) followed by fuming SnC14 (1.17
mL, 10 mmol, 1.42 eq) at 0-5° C. (ice-water bath). The
reaction mixture was stirred at room temperature for 16 h.

45 The reaction mixture was carefully quenched with saturated
solution of NaHC03 (50 mL) and diluted with CH2 C12 (200
mL). The mixture was filtered over a celite bed (5 g). The
organic layer of the filtrate was separated and the aqueous
layer was extracted with CH2 C12 (2x100 mL). The com-

50 bined organic layer was washed with water (2x300 mL) and
brine (500 mL), dried (Na2S04) and evaporated. The crude
residue was purified by flash chromatography over silica gel
using CHC13/acetone (80/20) to obtain pure product 138 (1
g, 33.55%). lH NMR (300 MHz, CDC13): 1.98-2.18 (m,

55 12H), 4.08 (m, O.5H, Hs.), 4.37-4.61 (m, 2.5H, H4 , & Hs.),
5.28 (m, lH, H3 .), 5.44 (t, 0.88H, 1=4.67 Hz, H2 " major
rotamer (maj)), 5.55 (d, O.2H, 1=4.39 Hz, H2 " minor rotamer
(min)), 5.76 (bs, lH, NH2 , exchangeable), 6.27 (bt, 0.23H,
H1 " min), 6.37 (d, O.77H, 1=3.57 Hz, H1 " maj), 7.49 (d,

60 0.23H, 1=5.77 Hz, C6H, min), 7.79 (bs, 1H, NH2 ,

exchangeable), 7.94 (d, O.77H, 1=6.32 Hz, C6H, maj).

Example 112

1-(4'-Dcoxy-4'-acetamido-~-L-ribofuranosyl)-6­
azauracil (139)

A solution of 135 (0.45 g, 1.09 mmol) in saturated
methanolic ammonia (10 mL) was stirred in a steel bomb at

35

Example 110

1-(2',3',5'-
Q-Triacetyl-4'-deoxy-4'-acetamido- ~-L-ribofuranosy1)­

5-fluorouracil (137 )

A suspension of 5-fluorouracil (1.3 g, 10 mmol) and
ammonium sulphate (130 mg) in hexamethyldisilazane (25
mL) was refluxed for 4 h under N2 atmosphere. The reaction
mixture was evaporated to dryness and the residue was

10 suspended in 1,2-dichloroethane (50 mL). The solution was
then treated with a solution of 118 (2.513 g, 7 mmol) in
1,2-dichloroethane (50 mL) followed by fuming SnC14 (1.17
mL, 10 mmol, 1.42 eq) at 0-5° C. (ice-water bath). The
reaction mixture was stirred at room temperature for 16 h.

15 The reaction mixture was carefully quenched with saturated
solution of NaHC03 (50 mL) and diluted with CH2 C12 (200
mL). The mixture was filtered over a celite bed (5 g). The
organic layer of the filtrate was separated and the aqueous
layer was extracted with CH2 C12 (2x100 mL). The com-

20 bined organic layer was washed with water (2x300 mL) and
brine (500 mL), dried (Na2S04) and evaporated. The crude
residue was purified by flash chromatography over silica gel
using CHC13 /acetone (80/20) as the eluent to provide pure
product 137 (1 g, 33.30%). lH NMR (300 MHz, CDC13):

25 2.02-2.21 (m, 12H), 4.10 (m, O.5H, Hs.), 4.43-4.56 (m,
2.5H, H4 , & Hs.), 5.30 (m, O.5H, H3 .), 5.43-5.54 (m, l.5H,
H2 , & H3 .), 6.09 (t, O.5H, 1=6.32 & 4.94 Hz, H1 .), 6.28 (d,
O.5H, 1=4.94 Hz, H1 .), 7.48 (d, O.5H, 1=5.77 Hz, C6H), 7.95
(d, 0.5H, 1=5.77 Hz, C 6 H), 9.19 (bs, 0.5H, NH,

30 exchangeable), 9.34 (bs, O.5H, NH, exchangeable).

Example 111

57
Example 108

1-(2',3',5'-
Q-Triacetyl-4'-deoxy-4'-acetamido- ~-L-ribofuranosy1)­

6-azauracil (135)

A suspension of 6-azauracil (0.909 g, 8.05 mmol) and
ammonium sulphate (100 mg) in hexamethyldisilazane (20
mL) was refluxed for 2 h under N2 atmosphere. The reaction
mixture was evaporated to dryness and the residue was
suspended in 1,2-dichloroethane (50 mL). To this stirred
solution was added a solution of 118 (2.513 g, 7 mmol) in
1,2-dichloroethane (50 mL) followed by fuming SnC14 (0.94
mL, 8.05 mmol, 1.15 eq) at 0-5° C. (ice-water bath). The
reaction mixture was stirred at room temperature for 16 h.
The reaction mixture was carefully quenched with saturated
solution of NaHC03 (50 mL) and diluted with CH2 C12 (200
mL). The mixture was filtered over a celite bed (5 g) and
washed with CH2 C12 ((100 mL). The organic layer of the
filtrate was separated and the aqueous layer was extracted
with CH2 C12 (2x100 mL). The combined organic layer was
washed with water (2x300 mL) and brine (500 mL), dried
(Na2SO4) and evaporated. The crude residue was purified by
flash chromatography over silica gel using hexane/
ethylacetate (85/15-70/30-50/50-30/70-0/100) as the eluent
to obtain the titled product 135 (0.5 g, 17%). lH NMR (300
MHz, CDC13): 2.01-2.15 (m, 12H), 4.12-4.48 (m, 3H, H4 ,

& Hs.), 5.47 (m, 1H, H3 .), 5.57 (m, O.2H, H2 " minor rotamer
(min)), 5.64 (m, 0.8H, H2 " major rotamer (maj)), 6.41 (d,
O.2H, 1=5.4 Hz, H1 " min), 6.52 (d, 0.8H, 17.2 Hz, H1 " maj),
7.38 (d, 0.6H, 1=2.1 Hz, CsH, maj), 7.54 (s, O.4H, CsH,
min), 9.22 (bs, 0.6H, NH, exchangeable, maj), 9.46 (bs,
O.4H, NH, exchangeable, min).

Example 109

1-(2',3',5'-
Q-Triacetyl-4'-deoxy-4'-acetamido- ~-L-ribofuranosy1)­

6-carbomethoxy-uracil (136)

A suspension of 6-carbomethoxyuracil (1.7 g, 10 mmol)
and ammonium sulphate (170 mg) in hexamethyldisilazane
(25 mL) was refluxed for 2 h under N2 atmosphere. The
volatiles were evaporated and the residue was suspended in
1,2-dichloroethane (50 mL). To this was added a solution of
118 (2.513 g, 7 mmol) in 1,2-dichloroethane (50 mL)
followed by fuming SnC14 (1.17 mL, 10 mmol, 1.42 eq) at
0-5° C. (ice-water bath). The reaction mixture was stirred at
room temperature for 16 h. The reaction mixture was
carefully quenched with saturated solution of NaHC03 (50
mL) and diluted with CH2 C12 (200 mL). The mixture was
filtered over a celite bed (5 g). The organic layer of the
filtrate was separated and the aqueous layer was extracted
with CH2 C12 (2x100 mL). The combined organic layer was
washed with water (2x300 mL) and brine (500 mL), dried
(Na2SO4) and evaporated. The crude residue was purified by
flash chromatography over silica gel using hexane/
ethylacetate (95/5-80/20-70/30-50/50) as the eluent to
obtain pure titled product 136 (2.2 g, 67%). lH NMR (300
MHz, CDC13 ): 1.99-2.10 (m, 12H), 3.92 (s, 2H, OCH3 ,

major rotamer (maj)), 3.98 (s, 1H, OCH3 , minor rotamer
(min)), 4.00-4.07 (m, lH, Hs.), 4.53 (m, 2H, H4 , & Hs.), 5.48
(d, 0.8H, 1=4.67 Hz, H3 " maj), 5.53 (d, O.2H, 1=4.94 Hz, H3 "

min), 6.13 (m, O.2H, H2 " min), 6.20 (dd, 0.8H, 1=4.67 &
7.96 Hz, H2 " maj), 6.30 (s, 0.8H, H1 " maj), 6.37 (s, O.2H,
H1 " min), 6.58 (d, O.2H, 1=6.87 Hz, CsH, min), 6.68 (d,
0.8H, 1=7.99 Hz, CsH, maj), 8.70 (bs, 0.8H, NH, 65

exchangeable, maj), 8.89 (bs, O.2H, NH, exchangeable,
min).
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room temperature for 16 h. The steel bomb was cooled,
opened and evaporated to dryness. The residue was purified
by flash chromatography over silica gel using CHCI3!MeOH
(95/5-90/10-85/15) as the eluent to afford the titld product
139 (0.18 g, 57.62%). lH NMR (300 MHz, DMSO-d6):
01.84 (s, 1.35H, COCH3, minor rotamer (min)), 1.95 (s,
1.65H, COCH3, major rotamer (maj)), 3.46-3.85 (m, 3H,
H4, & Hs.), 4.01 (m, lH, H-3.), 4.22 (m, lH, H2 .), 4.89 (m,
0.45H, OH, min, exchangeable), 5.01 (m, 0.55H, OH, maj,
exchangeable),), 5.15 (s, 0.45H, OH, min, exchangeable),
5.28 (s, 0.55H, OH, maj, exchangeable), 5.39 (d, 0.45H,
1=6.86 Hz, OH, min, exchangeable), 5.50 (d, 0.55H, 1=5.7
Hz, OH, maj, exchangeable), 6.0 (d, 0.45H, 1=7.15 Hz, H1"
min), 6.05 (d, 0.55H, 1=5.5 Hz, H1" maj), 7.50 (s, 0.45H,
CsH, min), 7.61 (s, 0.55H, CsH, maj), 12.2 (bs, lH, NH,
exchangeable). Anal. Calcd. for Cl0H14N406: C, 41.96; H,
4.93; N, 19.57. Found: C, 42.03; H, 5.11; N, 19.64.

60
minor rotamer (min)), 3.75-3.93 (m, 2H, Hs), 4.16-4.28 (m,
l.5H, H3, & H4.), 4.49 (t, O.5H, 1=4.4 & 4.94 Hz, H3.), 4.65
(s, lH, H2 .), 5.77 (d, 0.33H, 1=5.22 Hz, H1" min), 6.11 (dd,
0.66H, 1=1.92 & 4.12 Hz, H1" maj), 8.19 (d, 0.33H, 1=6.86

5 Hz, C6H, min), 8.66 (d, 0.66H, 1=7.15 Hz, C6H, maj). Anal.
Calcd. for CllH1SFN40S: C, 43.71; H, 5.00; N, 18.54.
Found: C, 43.77; H, 5.17; N, 18.79.

It is to be understood that the above-described embodi­
ments are illustrative only and that modifications thereof

10 may occur to those skilled in the art. Accordingly, this
invention is not to be regarded as limited to the embodiments
disclosed herein, but is to be limited only as defined by the
appended claims.

We claim:
1. A compound having a structure according to Formula

15 I, in which the sugar is in an L-configuration:

Formula I

55

Example 114

Example 115

1-(4'-Deoxy-4'-acetamido-~-L-ribofuranosyl)-5­
fluorocytosine (142)

A solution of 138 (1 g, 2.33 mmol) in saturated methan- 60

olic ammonia (20 mL) was stirred in a steel bomb at room
temperature for 16 h. The steel bomb was cooled to, opened
and evaporated to dryness. The residue was purified by flash
chromatography over silica gel using CHCI3/MeOH (95/5­
90/10-85/15) as the eluent to afford the titled product 142 65

(0.64 g, 90.70%). lH NMR (300 MHz, CD30D): 01.92 (s,
2H, COCH3, major rotamer (maj)), 2.17(s, 1H, COCH3,

wherein:
Ais N;
B, C, E, F are independently selected from the group

consisting of CH, N, S, 0, NR1', CCONH2 and C-R2
.

l' "R is H, lower alkyl, lower alkylamino, COCH3, lower
alkyl alkenyl, lower alkyl vinyl or lower alkyl aryl; R2

'

is H, OH, a halogen, CN, N3, NH2 , C(=0)NH2 ,

C(=S)NH2 , C(=NH)NH2 HCI, C(=NOH)NH2 ,

C(=NH)OMe, lower alkyl, lower alkylamino, lower
alkyl alkenyl, lower alkyl vinyl, or lower alkyl aryl;

D is absent;
X is 0, S, or CH2 ;

R1 and R4 are independently selected from the group
consisting of H, CN, N3, CH2 0H, lower alkyl, and
lower alkylamino;

R2 , R3, Rs, R6, R7 and Rg are independently selected from
the group consisting of H, OH, CN, N3, a halogen,
CH2 0H, NH2 , OCH3, NHCH3, ONHCH3, SCH3, SPh,
alkenyl, lower alkyl, and lower alkyl amino; and

with the proviso that at least one of the variables R1, R2 ,

R3, R4, Rs, R6, R7 and Rg must be hydrogen; such that
when R2 =R3=H, and X is oxygen, then R7, and Rg are

independently CN, N3, a halogen, CH2 0H, NH2 ,

OCH3, NHCH3, ONHCH3, SCH3, SPh, alkenyl, lower
alkyl, or lower alkyl amino

when R1 or R4 is CN, N3, CH2 0H, lower alkyl, or lower
alkylamino, or Rs is OH, CN, N3, halogen, CH2 0H,
NH2 , OCH3, NHCH3, ONHCH3, SCH3, SPh, alkenyl,
lower alkyl, or a lower alkyl amino, then R7=Rg =H and
R2 =R3=OH;

when R2 or R3 are OH, CN, N3, halogen, CH2 0H, NH2 ,

OCH3, NHCH3, ONHCH3, SCH3, SPh, alkenyl, lower
alkyl, or lower alkyl amino, then R7 and Rg are H or
OH;

when R7 or Rg are OH, CN, N3, halogen, CH2 0H, NH2 ,

OCH3, NHCH3, ONHCH3, SCH3, SPh, alkenyl, lower
alkyl, or lower alkyl amino, then R2 and R3 are H or
OH; and

when R7 and Rg are hydroxyl, then R2 and R3 are not OH.

40
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Example 113

1-(4'-Deoxy-4'-acetamido-~-L-ribofuranosyl)uracil­
6-carboxamide (140)

A solution of 136 (2 g, 4.26 mmol) in saturated methan­
olic ammonia (20 mL) was stirred at room temperature in a
steel bomb for 16 h. The steel bomb was cooled, opened and 25

evaporated to dryness. The residue that obtained was puri­
fied by flash chromatography over silica gel using CHCI3/
MeOH (95/5-90/10-85/15) as the eluent to afford the titled
product 140 (1 g, 71.49%). lH NMR (300 MHz, DMSO­
d6+D2 0): 01.70 (s, 1H, COCH3, minor rotamer (min)), 1.89 30

(s, 2H, COCH3, major rotamer (maj)), 3.97-3.44 (m, 4H,
H3" H4, & Hs.), 4.73(m, lH, H2 .), 6.26-6.08 (m, 2H, CsH &
H1.), Anal. Caled. for C12H16N407: C, 43.90; H, 4.91; N,
17.07. Found: C, 43.99; H, 5.06; N, 17.21.

1-(4'-Deoxy-4'-acetamido-~-L-ribofuranosyl)-5­
fluorouracil (141)

A solution of 137 (1 g, 2.33 mmol) in saturated methan­
olic ammonia (20 mL) was stirred in a steel bomb at room
temperature for 16 h. The steel bomb was cooled to 0° c.,
opened and evaporated to dryness. The residue was purified
by flash chromatography over silica gel using CHCI3!MeOH 45

(95/5-90/10-85/15) as the eluent to afford the titled product
141 (0.6 g, 84.95%). lH NMR (300 MHz, (DMSO-d6+
D2 0): 01.72 (s, 1.35H, COCH3, minor rotamer (min)), 1.83
(s, 1.65H, COCH3, major rotamer (maj)), 3.35-4.18 (m, 5H,
H2 ', H3" H4, & Hs.), 5.74 (d, 0.45H, 1=5.77 Hz, H1" min), 50

5.84 (d, 0.55H, 1=4.1 Hz, H1" maj), 8.25 (s, 0.45H, C6H,
min), 8.53 (s, 0.55H, C6H, maj), 11.77 (bs, lH, NH,
exchangeable). Anal. Calcd. for CllH14FN306: C, 43.57; H,
4.65; N, 13.86. Found: C, 43.40; H, 4.71; N, 13.80.
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10. The method of claim 9 wherein the peripheral blood
15 mononuclear cell is in a system having an inflammation.

10

7. The method of claim 3 wherein the condition comprises
an autoimmune disease.

8. A method of changing expression of a Thl cytokine
relative to a Th2 cytokine in a peripheral blood mononuclear
cell comprising:

providing a compound according to claim 1 or 2; and

administering a dose of the compound to the peripheral
blood mononuclear cell.

9. The method of claim 8 wherein administration of the
compound to the peripheral blood mononuclear cell is in
VIVO.

2. The compound according to claim 1, wherein A, Band
B are nitrogen; Cis C-C(O)NH2 ; F is CH; X is oxygen; R1 ,

R4 , Rs, R7 and Rg are a hydrogen; and R2 , R3 , and R6 are
independently hydroxyl or hydrogen.

3. A method of treating a patient having a condition 5

selected from the group consisting of an infection, an
infestation, a neoplasm, and an autoimmune disease, com­
prising:

providing a compound according to claim 1 or 2; and

administering a dose of the compound to the patient.
4. The method of claim 3 wherein the condition comprises

an infection.
5. The method of claim 3 wherein the condition comprises

an infestation.
6. The method of claim 3 wherein the condition comprises

a neoplasm. * * * * *


