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I N T R O D U C T I O N

The β-D-glucuronides are the conjugation products of
aglycone possessing carboxylic group with glucuronic acid
and formation of glucuronides is the principal conjugation
reaction in the body. The same pathway is used by many drugs
that contain hydroxyl, amino, carboxyl, thiol and phenolic
groups. Glucuronidation is considered to be a detoxification
process or a defense mechanism that helps removal of unwanted
substances including endogenous substances e.g., bilirubin,
drugs e.g., SN-38 and other xenobiotics e.g., environ-mental
toxins from the human body. Compounds with relatively low
molecular weights are almost completely excreted from urine,
whereas those with high molecular weights are eliminated
almost entirely in bile. It is important pharmacophore in the
field of medicinal chemistry and possesses range of biolo-
gically activities such as polar and chemically reactive meta-
bolites [1]. They form covalent adduct with protein, generating
increasing interest as potential hypersensitive mediator and
profound effect on drug metabolism [2-6].

Heterocyclic compounds, bearing pyrimidine scaffold, are
known for exhibiting interesting biological activities, such as
bactericidal, fungicidal, anti-amoebic, antioxidant, anticancer
and anti-inflammatory agents [7,8]. Some of the pyrimidine
and fused heterocyclic pyrimidine derivatives have provided
to be active antiviral and analgesic activities. Recently, we have

3-Methyl-5-acetyl-7-[(2-sulfanylidene-6-aryl-1,2-dihydropyrimidin-
4-yl)amino]-1,2-benzisoxazoles (2a-n) were obtained from N-(5-acetyl-
3-methyl-1,2-benzoxazol-7-yl)-3-arylprop-2-enamides (1a-n) and
thiourea. Products (2a-n) oxidized with KMnO4 to afford 5-acetyl-7-
[(2-sulfanylidene-6-aryl-1,2-dihydropyrimidin-4-yl)amino]-1,2-
benzisoxazole-3-carboxylic acids (3a-n). Reaction of 3a-n with
D-gluconic acid and pyridine yielded β-D-glucuronosyl-5-acetyl-7-
[(2-sulfanylidene-6-aryl-1,2-dihydropyrimidin-4-yl)amino]-1,2-
benzisoxazol-3-carboxylates (4a-n). The present synthesis featured
the formation of dihydropyrimidine skeleton through ring closure of
key intermediates and installation of pyrimidine ring with amino
group. The structures of all the newly synthesized compounds were
characterized by analytical data, IR, 1H NMR and mass spectrometry.
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found that certain substituted pyrimidine and their heterocyclic
derivatives show antimicrobial and antitumor activities. Pyrim-
idine derivatives have been well known in medicinal chemistry
for their therapeutic applications. One possible reason for their
activity is due to the presence of a pyrimidine base in thymine,
cytosine and uracil, which are essential building blocks of
nucleic acids [9,10].

Thiopyrimidine derivatives show wide range of biological
activities, which include integral part of the genetic material
viz. DNA and RNA, calcium channel blockers, therapeutic agents
and analgesic activities. Thiopyrimidine moiety present in large
number of important compounds such as agrochemicals or
antimicrobial agents and alkaloids [11-14]. 1,2-Benzisoxazole
derivatives shows antidepressant, hypertensive, anticonvulsant,
antifungal, anti-inflammatory, analgesic, sedative and tuber-
culostearic properties. It has been reported that 1,2-benziso-
xazoles is antiepileptic drug, can show pronounced protective
impacts against transient focal cerebral ischemia in rats and
decreased oxidative stress. 1,2-Benzisoxazole derivatives shows
protective effects of neurotoxicity, it improve therapeutic effects
and used as potential systems for the treatment of acute spinal
cord injury [15-19]. Based on the above reports, herein the
synthesis of some novel thiopyrimidine containing D-gluconic
acid derivatives is reported.

E X P E R I M E N T A L

All chemicals used in present work were synthetic grade
and used without further purification. Elemental analysis and

spectral data were done at CDRI, Lucknow. Infrared spectra
were recorded in KBr disc on Shimadzu FT-IR spectrophoto-
meter. 1H NMR spectra were recorded on a Bruker AC-300F
(300 MHz) instrument with TMS as internal standard and
chemical shift reported in (δ) or ppm values. Mass spectra were
analyzed in JEOL SX 102/DA-6000 mass spectrometer. Purity
of synthesized compounds were checked by TLC on silica gel
plates.

3-Methyl-5-acetyl-7-[(2-sulfanylidene-6-phenyl-1,2-
dihydropyrimidin-4-yl)amino]-1,2-benzisoxazole (2a):
Compounds 1a-k have been synthesized as previously described
[20,21]. Mixture of N-(5-acetyl-3-methyl-1,2-benzisoxazol-
7-yl)-3-phenylprop-2-enamide (1a, 0.01 mol, 3.76 g), thiourea
(0.76 g), ethanol and KOH (0.5 g) was refluxed for 5 h. Obtained
product was cooled, acidified with HCl and poured on cold
water. The solid was filtered, washed with water, dried and
crystallized from alcohol (yield 2.3 g, 61%), m.p.: 117 ºC. IR
(KBr, νmax, cm–1): 1720 (C=O ketone), 2592 (C-SH str.), 3144
(N-H str.), 1222 (C-O-N str. vibration in isoxazole ring), 1563
(C=N), 3404 (N-H), 3010 (Ar-H), 2940 (methyl C-H); 1H NMR
(CDCl3): δ 2.2 (s, 3H, CH3), 7.4-8.4 (m, aromatic), 4.0 (s, SH),
6.2-7.7 (9H, m, aromatic); FAB-MS: M+ 376, 300, 286, 190,
175 and 148. Similarly, 3-methyl-5-acetyl-7-[(2-sulfanylidene-
6-aryl-1,2-dihydropyrimidin-4-yl)amino]-1,2-benzisoxazoles
(2b-n) were synthesized (Scheme-I, Table-1).

Spectral data

Compound 2b: Yield 2.1 g, 53.7%, m.p.: 112 ºC. IR (KBr,
νmax, cm–1): 1724 (C=O ketone), 2593 (C-SH str.), 3142 (N-H
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TABLE-1 
PHYSICAL CHARACTERISTICS OF 3-METHYL-5-ACETYL-7-[(2-SULFANYLIDENE-6- 

ARYL-1,2-DIHYDROPYRIMIDIN-4-YL)-AMINO]-1,2-BENZISOXAZOLES (2a-n) 

Elemental analysis (%): Calcd. (Found) 
Compd. R m.f. m.w. 

m.p. 
(°C) Rf value 

C H N 
2a C6H5 C20H16N4O2S 376.4 117 0.25 63.81 (63.80) 4.28 (4.26) 14.88 (14.86) 
2b o-OHC6H4 C20H16N4O3S 392.4 112 0.31 61.21 (61.20) 4.11 (4.11) 14.28 (14.27) 
2c p-OHC6H4 C20H16N4O3S 392.4 109 0.29 61.21 (61.21) 4.11 (4.10) 14.28 (14.28) 
2d 2,4-(OH)2C6H3 C20H16N4O4S 408.4 113 0.32 58.81 (58.78) 3.95 (3.93) 13.72 (13.70) 
2e p-OH-m-OCH3C6H3 C21H18N4O4S 422.4 109 0.30 59.70 (59.67) 4.29 (4.26) 13.26 (13.26) 
2f o-ClC6H4 C20H15ClN4O2S 410.8 114 0.27 58.46 (58.42) 3.68 (3.66) 13.64 (13.63) 
2g p-ClC6H4 C20H15ClN4O2S 410.8 112 0.30 58.46 (58.45) 3.68 (3.65) 13.64 (13.62) 
2h o-NO2C6H4 C20H15N5O4S 421.4 117 0.28 57.00 (57.00) 3.59 (3.58) 16.62 (16.60) 
2i m-NO2C6H4 C20H15N5O4S 421.4 114 0.30 57.00 (56.97) 3.59 (3.59) 16.62 (16.61) 
2j p-N(CH3)2C6H4 C22H21N5O2S 419.4 108 0.31 62.99 (62.90) 5.05 (5.00) 16.69 (16.67) 
2k p-OCH3C6H4 C21H18N4O3S 406.4 102 0.32 62.05 (62.00) 4.46 (4.44) 13.78 (13.78) 
21 2-C5H4N C19H15N5O2S 377.4 110 0.28 60.46 (60.41) 4.01 (4.00) 18.56 (18.54) 
2m 4-C5H4N C19H15N5O2S 377.4 109 0.32 60.46 (60.44) 4.01 (4.01) 18.56 (18.55) 
2n 3-C4H3O C18H14N4O3S 366.3 99 0.28 59.01 (59.00) 3.85 (3.83) 15.29 (15.25) 
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str.), 1223 (C-O-N str. vibration in isoxazole ring), 1562 (C=N),
3404 (N-H), 3012 (Ar-H), 3450 (OH peak), 2941 (methyl C-H);
1H NMR (CDCl3): δ 2.3 (s, 3H, CH3), 6.77-7.26 (m, aromatic),
4.1 (s, SH), 5.0 (C-OH, aromatic), 4.0 (C-NH, aromatic), 2.0
(NH, amine); FAB-MS: M+ 392, 376, 300, 286, 258, 190, 175
and 133.

Compound 2d: Yield 2.5 g, 61.2%, m.p.: 113 ºC. IR (KBr,
νmax, cm–1): 1720 (C=O ketone), 2590 (C-S str.), 3140 (N-H
str.), 1221 (C-O-N str. vibration in isoxazole ring), 1565 (C=N),
3410 (N-H), 3012 (Ar-H), 3452 and 3448 (two OH peak), 2943
(methyl C-H); 1H NMR (CDCl3): δ 2.5 (s, 3H, CH3), 7.06-7.22
(m, aromatic), 4.3 (s, SH), 5.0 (two C-OH, aromatic), 4.0 (C-NH,
aromatic), 2.0 (NH, amine); FAB-MS: M+ 408, m/z 392, 376,
394, 366, 301, 286, 258, 190, 176 and 133.

Compound 2e: Yield 2.6 g, 61.6%, m.p.: 109 ºC. IR (KBr,
νmax, cm–1): 1730 (C=O ketone), 2585 (C-SH str.), 3142 (N-H
str.), 1218 (C-O-N str. vibration in isoxazole ring), 1562 (C=N),
3414 (N-H), 3010 (Ar-H), 3450 (OH peak), 2850 (O-CH3), 2941
(methyl C-H); 1H NMR (CDCl3): δ 2.3 (s, 3H, CH3), 3.7 (O-CH3),
6.4-7.2 (m, aromatic), 4.4 (s, SH), 5.0 (C-OH, aromatic), 4.0
(C-NH, aromatic), 2.0 (NH, amine); FAB-MS: M+ m/z 422,
406, 392, 364, 376, 300, 270, 286, 258, 191, 176 and 132.

Compound 2g: Yield 2.2 g, 53.6%, m.p.: 112 ºC. IR (KBr,
νmax, cm–1): 1748 (C=O ketone), 2590 (C-SH str.), 3140 (N-H
str.), 1218 (C-O-N str. vibration in isoxazole ring), 1565 (C=N),
3410 (N-H), 3012 (Ar-H), 3430 (OH peak), 836 (aromatic C-
Cl), 2948 (methyl C-H); 1H NMR (CDCl3): δ 2.3 and 2.5 (two
CH3), 7.0 (C-Cl), 7.0-7.2 (m, aromatic), 4.2 (s, SH), 4.0 (C-NH,
aromatic), 2.0 (NH, amine); FAB-MS: M+ 410, 396, 380, 376,
368, 300, 286, 258, 244, 190, 175, 161 and 133.

Compound 2i: Yield 2.4 g, 57.0%, m.p.: 114 ºC. IR (KBr,
νmax, cm–1): 1750 (C=O ketone), 2592 (C-SH str.), 3138 (N-H
str.), 1220 (C-O-N isoxazole ring), 1560 (C=N), 3412 (N-H),
3010 (Ar-H), 1478 (NO2 group), 2948 (methyl C-H); 1H NMR
(CDCl3): δ 2.4 (CH3), 7.4 (C-NO2), 7.0-8.2 (m, aromatic), 4.0
(s, SH), 4.0 (C-NH, aromatic), 2.0 (NH, amine); FAB-MS:
M+ 421, 376, 62, 334, 300, 270, 258, 190, 176 and 148.

Compound 2j: Yield 2.5 g, 59.6%, m.p.: 108 ºC. IR (KBr,
νmax, cm–1): 1710 (C=O ketone), 2590 (C-SH str.), 3130 (N-H
str.), 1228 (C-O-N isoxazole ring), 1564 (C=N), 3416 (N-H),
3020 (Ar-H), 3410 and 3348 (two aniline peak), 2898 (methyl
C-H); 1H NMR (CDCl3): δ 2.1 (CH3), 6.5 (C-N=), 6.5-7.2 (m,
aromatic), 4.2 (s, SH), 4.1 (C-NH, aromatic), 2.2 (NH, amine);
FAB-MS: M+ 419, 393, 376, 377, 349, 300, 286, 258, 192,
175 and 176.

Compound 2k: Yield 2.4 g, 59.1%, m.p. 111 ºC. IR (KBr,
νmax, cm–1): 1780 (C=O ketone), 2850 (O-CH3), 2573 (C-SH
str.), 3132 (N-H str.), 1228 (C-O-N isoxazole ring), 1560 (C=N),
3424 (N-H), 3024 (Ar-H), 3412 and 3120 (ter. amine-NH),
2890 (methyl C-H); 1H NMR (CDCl3): δ 2.5 and 3.7 (two CH3),
6.5 (C-N=), 6.7-7.6 (m, aromatic), 4.1 (s, SH), 4.0 (C-NH,
aromatic), 2.0 (NH, amine), 7.4 (=N pyridine); FAB-MS: M+

406, 392, 376, 364, 300, 190, 176, 148, 176, 175 and 134.
5-Acetyl-7-[(2-sulfanylidene-6-phenyl-1,2-dihydro-

pyrimidin-4-yl)amino]-1,2-benzisoxazole-3-carboxylic acid
(3a): Reaction of 3-methyl-5-acetyl-7-[(2-sulfanylidene-6-
phenyl-1,2-dihydropyrimidin-4-yl)amino]-1,2-benzisoxazole
(2a, 0.01mol, 3.76 g), sodium carbonate (1.5 g), KMnO4 (1.5

g) and water was refluxed for 4 h and acidified with dil. H2SO4.
Excess MnO2 was removed by sodium metabisulphite, filtered,
washed and crystallized with distilled water and product was
found to be soluble in dilute NaHCO3 with effervescences.
Various, 5-acetyl-7-[(2-sulfanylidene-6-aryl-1,2-dihydropyri-
midin-4-yl)-amino]-1,2-benzisoxazole-3-carboxylic acids (3b-n)
were also synthesized in a similar manner.

Spectral data

Compound 3a: Yield 2.6 g, 64.0%, m.p. 103 ºC.IR (KBr,
νmax, cm–1): 3468 (OH peak), 1714 and 1670 (two C=O ketones),
2564 (C-SH str.), 1363 (C=N tert. amine), 1224 (C-O-N str.);
1H NMR: δ 10.2 (s, COOH), 4.1 (s, Ar-SH), 6.2-7.8 (m, 9H,
aromatic); FAB-MS of the compound showed a molecular ion
peak at m/z 407 [C20H14N4O4S+H]+, m/z 362, 330, 288, 220
and 119.

Compound 3b: (Yield 2.3 g, 54.5%), m.p. 114 ºC. IR
(KBr, νmax, cm–1): 1685 and 1720 (two C=O), 2594 (C-SH str.),
3146 (N-H str.), 1221 (C-O-N str. vibration in isoxazole ring),
1561 (C=N), 3401 (N-H), 3014 (Ar-H), 3442 (OH peak), 2943
(methyl C-H); 1H NMR (CDCl3): δ 2.5 (s, 3H, CH3), 6.6-7.2
(m, aromatic), 4.2 (s, SH), 11.0 (carboxylic acid), 5.1 (C-OH,
aromatic), 4.2 (C-NH, aromatic), 2.0 (NH, amine); FAB-MS:
M+ 422, 406, 380, 378, 330, 288, 286, 220, 205, 178 and 176.

Compound 3d: Yield 2.6 g, 59.3%, m.p. 111 ºC. IR (KBr,
νmax, cm–1): 1680 and 1732 (two C=O), 2586 (C-SH str.), 3135
(N-H str.), 1214 (C-O-N str. vibration in isoxazole ring), 1560
(C=N), 3424 (N-H), 3010 (Ar-H), 3450 and 3432 (two OH
peak), 2942 (methyl C-H); 1H NMR (CDCl3): δ 2.4 (s, 3H,
CH3), 6.1-7.2 (m, aromatic), 4.3 (s, SH), 11.0 (carboxylic acid),
5.0 (two C-OH, aromatic), 4.2 (C-NH, aromatic), 2.1 (NH,
amine); FAB-MS: M+ m/z 438, 422, 406, 396, 394, 380, 378,
330, 300, 288, 286, 220, 205, 178, 163 and 161.

Compound 3e: (Yield 2.8 g, 61.9%), m.p.: 118 ºC. IR
(KBr, νmax, cm–1): 1694 and 1746 (two C=O), 2852 (O-CH3),
2580 (C-SH str.), 3136 (N-H str.), 1220 (C-O-N str. in isoxazole
ring), 1564 (C=N), 3410 (N-H), 3016 (Ar-H), 3424 (OH peak),
2946 (methyl C-H); 1H NMR (CDCl3): δ 11.0 (carboxylic acid),
signal at δ 2.2 (s, 3H, CH3), 3.6 (O-CH3), 6.2-7.6 (m, aromatic),
4.4 (s, SH), 5.2 (C-OH, aromatic), 4.0 (C-NH, aromatic), 2.2
(NH, amine); FAB-MS: M+ 452, 436, 422, 410, 408, 406, 330,
300, 288, 286, 220, 205, 178, 176, 163 and 161.

Compound 3g: Yield 2.8 g, 63.6%, m.p.: 120 ºC. IR (KBr,
νmax, cm–1): 1680 and 1740 (two C=O), 2572 (C-SH str.), 3144
(N-H str.), 1218 (C-O-N str. in isoxazole ring), 1566 (C=N),
3392 (N-H), 3014 (Ar-H), 3433 (OH peak), 798 (aromatic C-Cl),
2952 (methyl C-H); 1H NMR (CDCl3): δ 2.4 (CH3), 6.8 (C-Cl),
7.0-7.7 (m, aromatic), 4.0 (s, SH), 4.0 (C-NH, aromatic), 2.0
(NH, amine); FAB-MS: M+ 440, 406, 380, 378, 330, 300, 288,
286, 258, 220, 205, 178, 176 and 134.

Compound 3i: Yield 2.4 g, 52.8%, m.p.: 117 ºC. IR (KBr,
νmax, cm–1): 1696 and 1758 (two C=O groups), 2585 (C-SH
str.), 3138 (N-H str.), 1226 (C-O-N isoxazole ring), 1564
(C=N), 3414 (N-H), 3014 (Ar-H), 10.8 (COOH group), 1480
(NO2 group), 2944 (methyl C-H); 1H NMR (CDCl3): δ 2.4
(CH3), 7.6 (C-NO2), 6.2-7.8 (m, aromatic), 4.0 (s, SH), 3.8 (C-NH,
aromatic), 2.0 (NH, amine); FAB-MS: M+ 451, 421, 409, 406,
330, 288, 270, 244 and 190.
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Compound 3j: Yield 2.8 g, 62.3%, m.p. 110 ºC. IR (KBr,
νmax, cm–1): 1698 and 1742 (two C=O groups), 2605 (C-SH
str.), 3110 (N-H str.), 1251 (C-O-N isoxazole ring), 1566
(C=N), 3412 (N-H), 3028 (Ar-H), 3408 and 3342 (two aniline
peak), 2892 (methyl C-H); 1H NMR (CDCl3): signal at δ 2.2
and 2.8 (two CH3), 10.9 (COOH group), 6.6 (C-N=), 6.5-7.2
(m, aromatic), 4.6 (s, SH), 4.2 (C-NH, aromatic), 2.2 (NH,
amine); FAB-MS: M+ 449, 435, 421, 407, 405, 377, 349, 330,
286, 220, 205, 178, 176 and 121.

Compound 3k: Yield 2.5 g, 57.3%, m.p. 117 ºC. IR (KBr,
νmax, cm–1): 1984 and 1782 (two C=O groups), 2574 (C-SH
str.), 2850 (O-CH3), 3133 (N-H str.), 1230 (C-O-N isoxazole
ring), 1564 (C=N), 3414 (N-H), 3020 (Ar-H), 3410 and 3122
(tert. amine-NH), 2892 (methyl C-H); 1H NMR (CDCl3): δ
2.0 (CH3), 6.4 (C-N=), 11.0 (COOH), 3.7 (O-C), 6.2-7.8 (m,
aromatic), 4.0 (s, SH), 4.6 (C-NH, aromatic), 2.1 (NH, amine),
7.2 (=N pyridine); FAB-MS: M+ 436, 422, 406, 380, 378, 330,
233, 220, 176 and 175.

βββββ-D-Glucuronosyl-5-acetyl-7-[(2-sulfanylidene-6-phenyl-
1,2-dihydropyrimidin-4-yl)amino]-1,2-benzisoxazol-3-
carboxylates (4a): Mixture of 5-acetyl-7-[(2-sulfanylidene-
6-phenyl-1,2-dihydropyrimidin-4-yl)amino]-1,2-benziso-
xazole-3-carboxylic acid (3a) (0.01 mol, 4.06 g), pyridine (5
mL) and glucuronic acid (1.94 g) was added in portion with
constant stirring and kept for 18 h. Reaction mixture was poured
onto ice, the product was filtered and washed with distilled
water. Others, β-D-glucuronosyl-5-acetyl-7-[(2-sulfanylidene-
6-aryl-1,2-dihydropyrimidin-4-yl)amino]-1,2-benzisoxazol-3-
carboxylates (4a-n) were also synthesized in the similar manner
and gave satisfactory C, H and N analysis (Scheme-II, Table-2).

Spectral data

Compound 4a: (yield 2.8 g, 48.1%). FAB-MS: M+ 582,
base peak m/z 406 (due to loss of glucuronic acid moiety),
376, 330, 220, 190 and 175.

Compound 4b: Yield 3.1 g, 51.8%. FAB-MS: M+ 598,
m/z 582, 506, 422 (base peak due to loss of glucuronic acid
moiety), 396, 381, 354, 339, 190, 178 and 175.

Compound 4d: Yield 2.9 g, 47.2%. FAB-MS: M+ 614,
598, 582, 572, 506, 438 (base peak due to loss of glucuronic

R = a; C6H5                   h; o-NO2C6H4 
    b; o-OHC6H4              i; m-NO2C6H4

    c; p-OHC6H4              j; p-N (CH3)2C6H4

    d; 2,4-(OH)2C6H3              k; p-OCH3C6H4 
    e; p-OH-m-OCH3 C6H3          l; 2-C5H4N
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      g; p-ClC6H4                   n; 3-C4H3O
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acid moiety), 396, 394, 354, 381, 352, 320, 300, 288, 244,
221, 205 and 178.

Compound 4e: Yield 3.2 g, 50.9%. FAB-MS: M+ 628,
612, 598, 586, 506, 452 (base peak due to loss of glucuronic
acid moiety), 408, 396, 381, 354, 339, 288, 286, 222, 178,
176 and 163.

Compound 4g: Yield 3.4 g, 55.1%. FAB-MS: M+ 616,
582, 540, 506, 574, 464, 440 (base peak due to loss of
glucuronic acid moiety), 398, 396, 381, 354, 339, 220, 178,
176 and 163.

Compound 4i: Yield 3.0 g, 47.8%. FAB-MS: M+ 627,
585, 506, 451 (base peak due to loss of glucuronic acid moiety),
582, 540, 406, 409, 396, 381, 365, 320, 244 and 178.

Compound 4j: Yield 3.7 g, 59.2%. FAB-MS: M+ 625, 611,
583, 597, 582, 449 (base peak due to loss of glucuronic acid
moiety), 421, 407, 405, 406, 396, 381, 377, 354, 330, 286,
220, 178, 176 and 162.

Compound 4k: Yield 3.8 g, 62.0%. FAB-MS: M+ 612,
598, 582, 570, 436 (base peak due to loss of glucuronic acid
moiety), 406, 394, 392, 364, 362, 330, 320, 286, 244, 220,
178 and 175.

R E S U L T S A N D   D I S C U S S I O N

Thiopyrimidine derivatives were synthesized in appro-
priate yields (Schemes I and II) and compounds were confirmed
through elemental and spectral analysis. The starting comp-

TABLE-2 
PHYSICAL CHARACTERISTICS OF β-D-GLUCURONOSYL-5-ACETYL-7-[(2-SULFANYLIDENE-6- 
ARYL-1,2-DIHYDROPYRIMIDIN-4-YL)-AMINO]-1,2-BENZISOXAZOL-3-CARBOXYLATES (4a-n) 

Elemental analysis (%): Calcd. (Found) 
Compd. R m.f. m.w. 25

D[ ]α  (°) Rf 
value C H N 

4a C6H5 C26H22N4O10S 582.5 +40.1 0.32 53.61 (53.61) 3.81 (3.80) 9.62 (9.59) 
4b o-OHC6H4 C26H22N4O11S 598.5 +42.3 0.30 52.17 (52.16) 3.70 (3.68) 9.36 (9.35) 
4c p-OHC6H4 C26H22N4O11S 598.5 +40.2 0.26 52.17 (52.13) 3.70 (3.67) 9.36 (9.36) 
4d 2,4-(OH)2C6H3 C26H22N4O12S 614.5 +37.3 0.31 50.82 (50.80) 3.61 (3.60) 9.12 (9.08) 
4e p-OH-m-OCH3C6H3 C27H24N4O12S 628.5 +41.4 0.31 51.59 (51.57) 3.85 (3.84) 8.91 (8.89) 
4f o-ClC6H4 C26H21ClN4O10S 616.9 +33.8 0.28 50.61 (50.60) 3 .43(3.40) 9.08 (9.06) 
4g p-ClC6H4 C26H21ClN4O10S 616.9 +38.2 0.30 50.61 (50.58) 3 .43(3.41) 9.08 (9.07) 
4h o-NO2C6H4 C26H21N5O12S 627.5 +43.3 0.24 49.76 (48.80) 3.37 (3.36) 11.16 (11.13) 
4i m-NO2C6H4 C26H21N5O12S 627.5 +44.1 0.30 49.76 (49.58) 3.37 (3.34) 11.16 (11.15) 
4j p-N(CH3)2C6H4 C28H27N5O10S 625.6 +42.3 0.32 53.76 (53.74) 4.35 (4.32) 11.19 (10.98) 
4k p-OCH3C6H4 C27H24N4O11S 612.5 +36.6 0.26 52.94 (52.92) 3.95 (3.91) 9.15 (9.15) 
4l 2-C5H4N C25H21N5O10S 583.5 +38.7 0.30 51.46 (51.37) 3.63 (3.60) 12.00 (11.91) 

4m 4-C5H4N C25H21N5O10S 583.5 +40.1 0.28 51.46 (51.39) 3.63 (3.63) 12.00 (11.98) 
4n 3-C4H3O C24H20N4O11S 572.5 +34.8 0.31 50.35 (50.30) 3.52 (3.51) 9.79 (9.80) 
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ounds N-(5-acetyl-3-methyl-1,2-benzoxazol-7-yl)-3-arylprop-
2-enamides (1a-n) cyclized with thiourea and alcoholic KOH
yielded 3-methyl-5-acetyl-7-[(2-sulfanylidene-6-aryl-1,2-
dihydropyrimidin-4-yl)amino]-1,2-benzisoxazoles (2a-n).
Oxidation of 3-methyl-5-acetyl-7-[(2-sulfanylidene-6-aryl-
1,2-dihydropyrimidin-4-yl)amino]-1,2-benzisoxazoles (2a-n)
with KMnO4 and sodium carbonate to form 5-acetyl-7-[(2-
sulfanylidene-6-aryl-1,2-dihydropyrimidin-4-yl)-amino]-1,2-
benzisoxazole-3-carboxylic acids (3a-n). Titled compounds
β-D-glucuronosyl-5-acetyl-7-[(2-sulfanylidene-6-aryl-1,2-
dihydropyrimidin-4-yl)amino]-1,2-benzisoxazol-3-carboxy-
lates (4a-n) were synthesized by the glucuronidation of 5-acetyl-
7-[(2-sulfanylidene-6-aryl-1,2-dihydropyrimidin-4-yl)amino]-
1,2-benzisoxazole-3-carboxylic acids (3a-n) with glucuronic
acid and pyridine. The structure of compounds (2a-n, 3a-n
and 4a-n) were successfully eludicated by FT-IR, 1H NMR
and FAB-MS spectral results.

Antimicrobial activities: Synthesized compounds (4a-k)
were tested for their antibacterial activities by using the cup
plate method against S. aureus and E. coli at concentration of
150 µg/mL in DMF. The screening results showed excellent
(13-16 mm growth), moderate (9-12 mm growth) and inactive
(below 8 mm) against both organisms. The antifungal activity
of compounds was evaluated by the using above same cup-
plate procedure against Aspergillus niger and Candida albicans
at a concentration 100 µm/mL in DMF. The screening results
showed excellent (22-28 mm growth), moderate (15-21 mm
growth) and poor (11-14 mm growth) against both organisms.
Norfloxacin 100 µg/mL used as standard against E. coli and
S. aureus diameter of zone of inhibition is 20. Griseofulvin
100µm/mL used as standard against A. niger and C. albicans
diameter of zone of inhibition is 32 (Table-3).

TABLE-3 
ANTIMICROBIAL ACTIVITIES OF COMPOUNDS (4a-n) 

Diameter of inhibition zone (mm) 

Bacterial strains Fungal strain Compd. 

E. coli S. aureus A. niger C. albicans 

4a 
4b 
4c 
4d 
4e 
4f 
4g 
4h 
4i 
4j 
4k 
4l 

4m 
4n 

14 
13 
15 
16 
– 

16 
14 
– 
– 

16 
13 
14 
16 
15 

16 
12 
15 
16 
12 
14 
– 
14 
10 
15 
10 
14 
16 
– 

– 
20 
19 
24 
22 
18 
23 
21 
– 
20 
19 
– 
– 
27 

22 
26 
– 

17 
20 
– 

22 
28 
23 
19 
24 
18 
20 
16 

 
Conclusion

The novel thiopyrimidine containing D-gluconic acid
derivatives have been synthesized and characterized sucessfully
using IR, 1H NMR mass spectra and elemental analysis. The
synthesized compounds showed pharmaceutical activity with
specified mechanism of action and have unique biological
applications.
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