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ABSTRACT KEYWORDS
Many of nucleosides have proved to be active anticancer, antipyretic and Nucleosides;
inflammatory agents. I n the present work the reaction of 5, 6-diphenyl-1, 2, Arabinosyl bromide;
4-triazine-3-thiol (1) with a blocked tri-O-acetyl-a-D-arabinosyl bromide Quinoazoline.

(2) gave the corresponding nucleoside (3). We synthesized 6-tetra-O-
acetyl- A -D-glycosidamino-2-methylthiopyrimidin-4-one (7), 5-amino-tetra-
O-acetyl-f-D-glycosidamino-2-(methylthio)pyrimidin-4-one (9), 3,4, 5, 6,
7, 8-hexahydro-4-(4-nitrophenyl) quinazoline-2(1H) thione and 2-(5-D-
glucopyranosylthio)-5, 6, 7, 8-tetrahydro-4-(4-nitrophenyl) quinoazoline
(13) from pyrimidines derivatives with 2,3,4,6-tetra-O-acetyl-5-D-
glucopyranosyl bromide. The structure of the newly synthesized
compounds has been established on the basis of their analytical and
spectral data. The biological activity of the prepared compounds was also
described © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION (2) [whichwas obtained through the condensation of

benzil with thiosemicarbazidein the presenceof sodium

Duetothegreet importanceof triazinesasversatile
therapeutic agents, the attention of chemistsand drug-
gistshasbeen attracted to theinvestigation of their bio-
logical activity. Somel, 2, 4-triazineshave antibiotic!
and antibacterid activities?. The synthesisof these py-
rimidine S Nucleos deshasbeenreviewed by many au-
thord®4. Fused ring system incorporated tetrahydrothio
pyrimidines have becomeof considerableinterest dur-
ing the last years. Many of these compounds have
proved to be active as anticancer, antipyretic and in-
flammatory agents®.

RESULTSAND DISCUSSION

Thereaction of 5,6-diphenyl-1,2 4-triazine-3-thiol

ethoxide] with ablocked tri-O-acetyl-o-D-arabinosyl
bromide (2) inthe presence of acetonitrile and mercu-
ric cyanide at 0-5°C gave the corresponding nucleo-
sde2-(2°,3,5-tri-O-acetyl-D-arabinosyl)-5,6-diphe-
nyl-3-thio-1,2,4-triazine (3) The deacetylation of
nucleoside 3 by using a coholic anmoniagave 2-(D-
arabinosyl)-5, 6-diphenyl-3-thio-1, 2, 4-triazine (4)
(Schemel).

A mechanismisgivenfor thereactionthat involved
quaternization of the nitrogen followed by thedimina
tion of HBr and converted into thethione. Thisshows
that the glycos des are N-glycosides and not S-glyco-
sides(Scheme?2).

Condensation of ethylcyanoacetatewiththioureain
the presence of sodium ethoxide under reflux for 10
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Schemel: Synthetic pathway for the prepar ation of compounds (3-4)
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hrs, afforded 6-amino-2-thiopyrimidin-4-onewhichwas
methylated by methyl iodideinthe presenceof sodium
ethoxide and ethanol to givetheknown compound 6-
amino-2-methylthiopyrimidin-4-one (5)1%. Asan exten-
sontoour program of nucleosdessynthesis, thefusion
of 6-amino-2-methylthiopyrimidin-4-one5with 1, 2,
3, 4, 6-peta-O-acetyl-4-D-glycopyranose 6 in the pres-
ence of p-toluene sulfonicacid asacatayst for 1 hr.,
gave 6-tetra-O-acetyl- f -D-glycosidamino-2-
methylthiopyrimidin-4-one7 according to areported
procedure” Scheme 3.

Coupling of compound (7) with the corresponding
diazonium salt of 3-chloroaniline afforded 5-(3¢-
chlorobenzeneazo)-6-tetra-O-acetyl-4-D-
glycos damino-2-methyl- thiopyrimidin-4-one8asin-
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Scheme3: Synthetic pathway for the preparation of compounds(7-9)
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termediatewhichwascatdyticaly reduced by zinc dust
and acetic acid to give 5-amino-tetra-O-acetyl-4-D-
glycosidamino-2-(methylthio)pyrimidin-4-one (9).
Treatment of compound (9) with triethylorthoformate
inthe presence of dimethylformamide gave hypoxan-

£
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0
NH2
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AcO
_(OE)sCH o
ConHCI/DME OAc

AcO
OAc

(9) (10)
Scheme4: Synthetic pathway for theprepar ation of com-

pound (10)
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thine derivative (10)® Scheme4.

We report hereanovel and convenient method for
the synthesi sof condensed 2-thiopyrimidinecarbocyclic
nucleosides utilizingthe 3, 4, 5, 6, 7, 8-hexahydro-4-
(4-nitrophenyl) quinazoline-2(1H) thionel 1. Compound
(11) was prepared by aone-pot reaction of cyclohex-
anone, p-nitrobenza dehyde, and thioureain boiling etha
nol containing acatalytic amount of hydrochloricacid.

Thefirst synthesesof pyrimidinenucleosdeswere
achieved by thereaction of thepyrimidinederivative 11
with 2,3,4,6-tetra-O-acetyl - 5-D-glucopyranosyl bro-
mide*®1 in the presence of agueous potassium hy-
droxide and acetone to give 2-(2°,3,4°,6°-tetra-O-
acetyl-f-D-glucopyranosylthio)-5,6,7,8-tetrahydro-4-
(4-nitrophenyl) quinoazoline 12 through hydrogen bro-
mide elimination and aromatization under thereaction
conditions,

The deacetylation of compound 12 wascarried out

\N AcO
O
cO
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MeOH/NH3 AcO
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AcO H s
(13) o 12 | N
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Scheme5: Synthetic pathway for the prepar ation of compounds (12-14)
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in methanolic ammonia to get the corresponding
deblocked nucleos de 2-(5-D-glucopyranosylthio)-5, 6,
7, 8-tetrahydro-4-(4-nitrophenyl) quinoazoline (13).
Compound (11) wastreated a so with tri-O-acetyl-D-

0
O -H,0
OZN—Q—CH + —

-

NO,

arabinosyl bromideinthepresenceof potassum hydrox-
ide and acetoneto give compound (14) (Schemeb).

A postulated mechanism for thisreaction can be
given by referring to somerecent rel ated reactions® as

s\

“H,0
—
NO,
N s
Y
NH
NO,

Scheme6: M echanism for synthesisof compound (11)

follows Scheme®.
Antimicrobial activity

The synthesized weretested for their antibacterial
activity invitroin comparison with gatifloxacinasa
reference drug using the standard agar disc diffusion
method*? gainst six bacterial species: Bacilluscereus
(AUMC B70), Saphylococcusaureus (AUMC B71)
asrepresentatives of the Gram-positive strains, while
the Gram-negative strainswere represented by Escheri-
chia coli (AUMC B69), Pseudomonas aeruginosa
(AUMC B72), and Serratia marcescens (AUMC
B67). Cdl suspension of bacterid strainswas prepared
from 48 hold cultureson nutrient agar (NA) in gterile
water. Onemilliliter of suspension wasadded to aPetri
dish of 9 cm diameter and then 15 mL of NA was
poured into the plate. The plate was shaken gently to
homogenizetheinocula Sterile5-mmfilter paper disc
(Whatman, UK) was saturated with 10 mL of the solu-
tion of test compound and gatifloxacin asareference
drug (53 mmol mL—1 in DMSO). In addition, another
disc wasimpregnated with the solvent (DM SO) and

@)A;anic CHEMISTRY ¢—

served asanegative control. Thediscswerethendried
for 1 h and placed in the center of each plate. The
seeded plateswereincubated at 35+ 2 °C for 2448
h. Theradii of inhibition zones (inmm) of triplicate sets
weremeasured and theresultsaregivenin TABLE 1.
Theexamination of data(TABLE 1) revealsthat
most of compoundsshowed excellent antibacteria ac-
tivity when compared with gatifloxacin. Fromthere-
aults, itisobviousthat compound 3 showed the highest

TABLE 1: Results of antibacterial activity of the tested
compounds

M icroor ganisms
Antibacterial activity (in mm/conc. Img/mi™)

Compound
Staphylo Serratia Pseudo Escherichia Bacillus
coccus monas ;
marcescens h coli Cereus
aureus aeruginosa
3 8 7 7 9 8
7 5 2 6 7 6
10 6 4 4 7 4
12 7 8 6 5 7
14 3 4 4 3 6
Gatifloxacin 15 9 10 10 8
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degree of inhibition against Saphyl ococcus aureus,
Serratia marcescens, Escherichia coli EC and Ba-
cillussubtilisBS. Moreover, compounds(10) and (14)
have weak inhibition against Escherichia coli and
CereusBacillus. While 12 had aconsiderable degree
of inhibition against Bacillus Cereusand Pseudomo-
nasaeruginosa

EXPERIMENTAL SECTION

Melting points were determined with an Electro
Therma Mel-Temp Il apparatus and are all uncor-
rected. IR spectrawere obtained in the solid state as
potass um disc using aPerkin-Elmer modd 1430 Spec-
trometer.*H NMR wererecorded on aVarian/Gemini
200/MHZ spectrometer in DM SO-d, asasolvent and
TMSasaninternd standard (chemical shifting, ppm).
M ass spectrawere measured on aninstrument “VG-
7035 spectra were recorded at 70 or 15 electron volt.
Elementa andysi swasperformed at theMicro anayti-
ca centre, Cairo University, Giza, Egypt.

2- (2¢, 3¢, 5¢-Tri-O-acetyl-D-arabinosyl)-5, 6-diphe-
nyl-3-thio-1, 2, 4-triazine (3)

5, 6-Diphenyl-1, 2, 4-triazine-3-thiol 1(1.19,4.1
mmol), inacetonitrile (5 ml) wasadded to asol ution of
2, 3, 5-tri-O-acetyl-a-D-arabinosyl bromide2 (1.1 g,
4.15 mmol) and (2 mmol) of mercuric cyanidein ac-
etonitrile (10 ml). Thereaction mixturewas stirred at
0-5°C for 34 h and then the solvent was evaporated
under reduced pressure. Theresiduewas purified by
silicagel column chromatography with ethyl acetate:
ethanol (3:1) togive 3 asyelow crystals (57%), m.p.
232-234°C. IR (KBr): 1746, 1221, 1651 cm*; *H-
NMR (DMSO-d,) 6 7.37-7.46 (m, 10H, H-ar), 5.95-
5.98(d, 1H, H1%), 4.52-4.41 (m, 3H, H-2¢, H-3*, H-
44),4.25 (m, 2H, H-5¢,5), 1.96-2.61 (3s, 9H, 30Ac)
ppm. M.S.: (M*, 523.14) which is equivaent to the
molecular formula C, H,.N.O_S. Anal. Calcd. for
C,.H,.N.O.S: C, 59.65; H, 4.78; N, 8.03. Found. C,
59.83; H, 4.63; N, 8.12.

2- (a-D-arabinosyl) -5, 6-diphenyl-3-thio-1, 2, 4-
triazine(4)

The protected nucleoside 3 (1 mmol) wasdissolved
indry methanol and afairly rapid stream of dry ammo-
nium was passed into the solution for 2 h, with stirring

—= Pyl Peper

until TLC indicated completion of thereaction. The
solution waskept for 12 hrsat room temperature. Re-
moval of the solvent under reduced pressureyielded
syrup whichwasdissolved in dry ethanol and recrys-
tallized by adding afew drops of ethyl acetate. Yield
=35%, m.p. 170-175°C. IR (KBr): 3422-3588, 1183,
1652cmt. M.S.: (M*, 397,) whichisequivaent tothe
molecular formulaC, H, N.O,Sand fragmentationions
at m/e (290, 14.2%), (265, 20.3%) and (178, 100%).
Anal. Calcd. for C,H,,N,O,S: C, 60.45; H,4.78; N,
10.58. Found: C, 60.49; H, 4.84; N, 10.66.
6-Tetra-O-acetyl -p -D-glycosidamino-2-
(methylthio) pyrimidin-4-one(7)

A mixtureof 1, 2, 3, 4-penta-O-acetyl-a-D-glu-
copyranose 6 (0.653 g, 1.67 mmol) and 6-amino-2-
methylthiopyrimidin-4-one5(0.32 g, 2.03mmol) inthe
presence of p-toluene sulphonic acid (0.195 g) in
tetrahydrofuranewasrefluxed with stirring for 6 hrs.
After thesolvent wasremoved by evaporation in vacuo
to dryness, theresiduewasdissol ved in chloroformand
washed with aqueous sodium bicarbonate. Theorganic
layer wasdried, evaporated to drynessand theresidue
wasrecrystallized from ethanol to giveyellow crystals
yield, 51%, m.p. 210-220°C. IR (KBr): 3150, 1702,
1590, 1078 cm*; *H NMR 8 7.72 (s, 1H, NH), 6.52
(d, 1H, H-1%), 5.18(s, 1H, H-5), 4.95 (s, 1H, NH),
4.06-4.89 (m, 6H, H-2°,3°,4°,5°,6°,6°), 3.51(s, 3H,
CH,)), 1.91-2.07 (4s, 12H, 40Ac) M.S.: (M*, 487)
which is equivalent to the molecular formula
C,H,.N.O, S has fragmentation ions at m/e
(441,12.3%), and at m/e (150,100%). Anal. Calc for
C,H,N.,O, S C, 46.81; H, 5.13; N, 8.62. Found:
C, 46.79; H, 5.21; N, 8.69
5-(3¢-Chlor obenzeneazo)-6-tetra-O-acetyl-B-D-
glycosidamino-2-methyl-thiopyrimidin-4-one(8)

A suspension of compound 7 (0.59g, 1.2mmoal) in
water (30 ml) was treated with a solution of 3-
chlorobenzenediazonium chloride, preparedintheusud
way from 3-chloroaniline (4 g) inwater (120 ml) con-
taining concentrated hydrochloric acid (25 ml) and so-
dium nitrite (0.7 g). Thered azo compound was col -
lected and dried. Thiscrude material wasdissolvedin
pyridine (50 ml), treated with acetic anhydride (37.5
ml) and after standing overnight, excessof acetic anhy-
dride was decomposed with ethanol (60 ml) and sol-
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ventsremoved under reduced pressure. Recrystaliza-
tion of theresiduefrom benzene gaveneedlescrystals
with m.p. 246-247°C. IR (KBr): 1735, 1613, 1321,
cmrt. (M*, 625.5; M* +1, 626) which isidentical to
molecular formulaCH,,N.O, SCl and hasfragmen-
tationion a m/e (443, 45.3%) and at m /e (169,100%)
Anal. Calcd. for C,H.,,N.O, SCI: C, 47.96; H, 4.47,

N, 11.19. Found: C, 48.14; H, 4.52; N, 11.27
5- Amino-6-tetra-O-acetyl-p-glucosidamino-2-
methylthiopyrimidin-4-one(9)

Zincdust (0.4 g) wasadded to amixture of theazo
compound 8 (1.5 g, 0.24 mmol), tetrahydrofuran (30
ml), ethanol (30 ml), water (30 ml) and acetic acid (30
ml) at 70°C, and the mixture was stirred at thistem-
peraturefor 20 min. Thereaction mixturewasfiltered
and thefiltrate was concentrated to dryness. Theresi-
duewaspurified by silicagel column chromatography
with chloroform: methanol (3: 1) to giveyield 52%, as
foam. IR (KBr): 3124, 1737, 1632 cm®; the mass spec-
trum showed themol ecular ion pegk M* a (m/z: 502.14)
supporting tothemolecular formulaC (H,,N,O, Sand
hasfragmentationionat m/e (443, 45.3%) andatm/e
(169,100%) Anal. Cacdfor C H.,.N,O, S: C, 45.42;
H,5.18; N, 11.15. Found: C, 45.51; H,5.26; N, 11.20
9-(2¢,3,4¢,6°-Tetr a-O-acetyl-f-D-glucopyranaosyl)-
2-methylthio-3H-hypoxanthin (10)

A mixture of 9 (0.130 g, 0.36 mmol),
triethyl orthoformate (3 ml), concentrated hydrochloric
acid (0.7 ml), and dimethylformamide (1.5 ml) was
stirred at 0-5°C for 8 h. and then at room temperature
for 8 h. After the solvent wasremoved under reduced
pressure, theresiduewas purified by silicagel column
chromatography with (MeOH: CHCI,) (1: 3) togivea
yellowish solid (46%) m.p. 273-275°C. IR (KBr):
1735, 1687, 1613, 1621 cmt; 'H-NMR 6 10.25 (s,
1H, NH), 8.35(s, 1H, H-8), 6.63 (d, 1H, H-1%), 4.78
(m, 3H, H-2°,3,4°),4.05 (m, 3H, H-5°,H,6°,6), 2.87
(s, 3H,CH,), 1.96-2.32 (s, 12H, 40Ac). M.S: (M*,
337) which is equivalent to molecular formula
C,H,,N,0,S (512.12). Anal. Calcd for

200 24

C,,H,,N,O,S: C, 46.77, H, 4.74; N, 10.81. Found:

200 24

C, 46.87; H, 4.68; N, 10.93

3, 4,5, 6, 7, 8-Hexahydr 0-4-(4-nitrophenyl)
quinazoline-2(1H)-thione(11)

Toamixture of p-nitrobenzaldehyde (1.25g, 8.28
@Wu'c CHEMISTRY co—

mmol), cyclohexan-one(1.65 g, 1.68 mmol) and thio-
urea(1.28 g, 1.68 mmol) inethanol (50 ml), conc. HCI
(2ml) wasadded. The mixturewas heated under reflux
for 4 hrsand then | eft to stand overnight. Theresultant
precipitate wasfiltered off and recrystallized fromwa
ter-ethanol to afford yellow crystals, yield 76%, m.p.
216-220°C. IR (KBr): 3183, 1697, 1516, 1344, 1198
cmt; *H NMR 6 10.09 (s, 1H, NH), 10.22 (s, 1H,
NH), 7.57-8.27(d,d, 4H, CH,), 5.18 (s, 1H, CH),
3.31(t, 4H, 2CH,), 2.49 (m, 4H, 2CH,); M.S: (M*
289) which is corresponding to molecular formula
C,H,.N,O,Sand hasfragmentationionsat m/e (266,
16.2%), (203, 80.2%) and (166, 100%).. And. Calcd
forC H,.N,O,S:C,58.11; H,5.23; N, 14.52; Found:
C,58.23; H,5.41; N, 14.57.
2-(2¢,3¢,4¢,6¢-Tetra-O-acetyl-g-D-glucopyr
anosylthio)-5,6,7,8-tetr a-hydr o-4-(4-nitrophenyl)
quinazoline(12)

To a solution of 3,4,5,6,7,8-hexahydro-4-(4-
nitrophenyl) quinazoline-2(1H)-thion 11 (0.23 g, 0.79
mmol) in agueous potassium hydroxide (0.73gin 10
ml of distilled water), wasadded asolution of 2,3,4,6-
tetra-O-acetyl-3-D-glucopyranosyl bromide (0.46 g,
2.0mmol) inacetone (20 ml). Thereaction mixturewas
stirred at room temperature until the reaction wascom-
pleted, then evaporated under reduced pressure and
theresduewaswashed with distilled water to remove
theformed potassium bromide. The product wasdried
and recrystallized from ethanol to afford paleyellow
crystals, yield 63%, m.p. 206-211°C. IR (KBr): 1736,
1604, 1517,1325, 523 cmt; *H-NMR & 7.61-8.19
(dd,4H,CH,),6.82(d, 1H, H-1%), 5.12 (m, 2H, H-
6°,6“),4.32-4.47 (m, 4H, H-2°,3°,4°,5), 3.17 (t, 4H,
2CH,), 2.46 (m, 4H, 2CH,), 1.90-2.13 (4s, 12H,
40Ac) ppm; M.S: (M*617.17) whichiscorrespond-
ing to molecular formulaCH,N,O,,S.Ana. Calcd
for C,H,,N,O,,S: C,54.53, H, 5.22; N, 9.65. Found.
C, 54.45; H, 5.05; N, 6.80
2- (p-D-Glucopyranosylthio)-5, 6, 7, 8-tetrahydr o-
4-(4-nitrophenyl)-quinoazoline (13)

A solution of nucleoside 12 (1 mmol), in absolute
methanol (10 ml) wasadded at 0°C to a saturated so-
lution of anhydrous NH,, in absol ute methanol (25 ml)
and the mixturewasstirred at 0°C for 4 hrs., and then
at roomtemperaturefor an additional 12 hrs, purified
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onasilicagel column (MeOH: CHCI,, 1.9, v/v) and
then crystd lization from methanol to givecompound 3
yield 65%, m.p. 175-181°C. i) IR (KBr): 3400-3521,
1621, 1525, 1352, 551cm?; M.S: (M* 449.13) which
iscorresponding to molecular formulaC, H,.,N,O.S
hasfragmentationionsat m/eat (224, 100%) and (322,
7.0%) Anal. Calcd for C,H,,N,O.S: C, 53.45; H,
5.17; N, 9.35. Found: C, 53.53; H, 5.26; N, 9.39
2-(2¢, 3¢, 5¢-Tri-O-acetyl-g-D-arabinosylthio)-5, 6,
7, 8-tetrahydr 0-4-(4-nitr o-phenyl)quinazoline(14).
A solution of compound 11 (1 mmol) in aqueous
potassium hydroxide (0.73gin 10 ml of distilled wa-
ter), wasadded to asolution of 2, 3, 5-tri-O-acetyl-D-
arabinosyl bromide (1.0 mmal) in acetone(30ml). The
reaction mixturewas tirred at room temperaturefor 7
h. until the reaction was completed, then evaporated
under reduce pressureand theresduewasdissolvedin
water to remove the potassium bromide formed and
extracted with chloroform and evaporated to afford pale
ydlow crystals. Yidd 80% m.p. 192-196°C. IR (KBr):
1748, 1602, 1516, 1345 cm?; *H NMR 6 7.47-8.25
(dd, 4H, CH), 6.21(d, 1H, H-1°), 4.78-4.98 (m,
3H, H-2°,3°,4%), 3.51(d, 2H, H-5°), 2.48(m, 4H,
2CH,), 2.98 (t, 4H, 2CH,), 1.96-2.02 (3s, 9H,
30AC). M.S: (M* 545.15) whichiscorresponding to
molecular formula C;H,,N,O.S. Anal. Calcd for
C,.H,,N,O,S: C,55.04; H, 4.94; N, 7.70. Found: C,

25 27

55.14; H, 5.01; N, 7.79.
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