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ABSTRACT

Some new of pyrimidine (5), pyridine (10) and chromen-2-one (15) analogues have been synthesized. The
structures of target compounds were confirmed by spectroscopic techniques such as IR, *H NMR, mass
and elemental analysis.
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INTRODUCTION

The chemistry of heterocyclic compounds continues to be an active field in the organic chemistry.
Heterocyclic compounds bearing nitrogen and oxygen atoms were the reason for the activity of most of the
drugs of natural origin leads to the discovery of the many synthetic drugs, which represent significant
interest of heterocyclic compounds exist in numerous natural products displaying a wide range of
biological and pharmaceutical activities [1,2]. Pyrimidine, pyridine and chromen-2-one are important
building blocks in the construction of new molecular systems for biologically active molecules [3-9].
Considering these facts, and in continuation of our efforts to design heterocyclic compounds have nitrogen
and oxygen atoms [10], we herein report the synthesis some new pyrimidine, pyridine and chromen-2-one
derivatives.

MATERIALS AND METHODS

Chemicals were purchased from Sigma Aldrich Chemical Co. Melting points were determined on a
Thomas Hoover capillary melting point apparatus with a digital thermometer. IR spectra were determined
on FT-IR Shimadzu 8300 spectrophotometer. Column chromatography was performed n silica gel using
suitable eluent, *H NMR was recorded on a Bruker 400 MHz NMR spectrophotometer in DMSO-ds
/CDCl; and the chemical shifts were recorded in parts per million down fields from tetramethylsilane.
Mass spectra were obtained with a VG70-70H mass spectrometer and important fragments are given. The
results of elemental analyses were within £0.4% to theoretical value.
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Synthesis of N-(3-(trifluoromethyl)benzyl)pyrimidin-2-amine (3): To a solution of 2-bromo pyrimidine
(1, 0.04 mol) and (3(trifluoromethyl)phenyl)methanol amine (2, 0.04 mol) in acetonitrile was added
cesium carbonate and reaction mixture was heated to 120°C in microwave for 2 h. Completion of the
reaction was checked by TLC. The reaction mixture was concentrated under reduced pressure to remove
acetonitrile and dissolved in ethyl acetate and extracted with water, the organic layer was dried over
sodium sulfate, filtered and concentrated to afford crude residue. The crude reaction mixture was purified
by column chromatography using 230-400 mesh silica gel as a stationary phase. The column fractions
were collected and concentrated to get pure product. Yield: 81%, obtained as a yellow solid; FT-IR: (KBr,
cm™) 3233 (NH); *H NMR (CDCls): 6 5.03 (s, 2H, CH,), 7.13-8.67 (m, 7H, Ar-H), 9.85 (s, 1H, NH), LC-
MS m/z 254 (M+1). Anal.Calc. for Ci,H;0F3Ns: C, 56.92; H, 3.98; N, 16.59. Found: C, 56.64; H, 4.15; N,
16.39%.

Synthesis of 1-pyrimidin-2-yl-1-(3-trifluoromethyl-benzyl)-urea (5): To a solution N-(3-(trifluoro
methyl) benzyl) pyrimidin-2-amine (3, 0.020 mol) in THF and chlorosulfonylisocyanate (0.020 mol) was
added drop wise at -10°C under nitrogen atmosphere. The reaction mixture was stirred at same temperature
for 2 h, and then formation of the intermediate was checked by UPLC, the reaction mixture was slowly
guenched with water. The pH of water layer was made neutral and extracted with ethyl acetate (3x20 mL)
and washed with brine solution. The combined organic layers were dried over sodium sulfate, filtered and
concentrated to afford crude reaction mass and recrystalized from ethanol. Yield: 60%, obtained as white
solid; FT-IR: (KBr, cm™): 1655 (C=0), 3375 (NH,); 'H NMR (CDCls): 6 4.21 (s, 2H, NH,), 4.86 (s, 2H,
CHy), 7.22-8.16 (m, 7H, Ar-H), LC-MS m/z 297 (M+1). Anal.Calc. for C;3H;;F3N,O: C, 52.71; H, 3.74;
N, 18.91. Found: C, 53.04; H, 3.51; N, 18.80%.

Synthesis of substituted triazole-4-carboxamide

Preparation of 5-(3-chloropyridin-4-yl)-3-methyl-3H-1, 2, 3-triazole-4-carboxylic acid (7): n-Butyl
lithium (2.5 mol) was added drop wise to a mixture of 3-chloro-4-(1-methyl-1H-1,2,3-triazol-4-yl)pyridine
(6, 0.026 mol) in THF under nitrogen atmosphere at -78°C and the reaction mixture was stirred at same
temperature for 1 h to generate anion. To the reaction mixture added dry ice powder slowly with outlet in
order prevent hazard due to pressure created by excess CO, liberation and after some time the reaction
mixture was stirred at RT. Completion of the reaction was checked by TLC. The reaction mixture was
slowly quenched with saturated ammonium chloride solution and pH was made basic by adding sodium
bicarbonate solution and extracted with ethyl acetate, so that acid will remain in aqueous layer and
impurities will dissolve in organic layer. The aqueous layer was acidified and extracted with ethyl acetate,
so that acid will go to organic layer (3-15 mL). The organic layer was washed with brine solution and then
combined organic layers were dried over sodium sulfate, filtered and concentrated to afford pure acid.
Yield: 98%, obtained as yellowish solid; FT-IR: (KBr, cm™): 1695 (C=0), 3420 (OH); *H NMR (DMSO-
de): 8 3.34 (s, 3H, CH3), 7.54-8.72 (m, 3H, Ar-H), 12.25 (s, 1H, OH); LC-MS m/z 239 (M+1). Anal. Calc.
for CoH,CIN4O,: C, 45.30; H, 2.96; N, 23.48. Found: C, 45.15; H, 3.26; N, 23.26%.

Synthesis of 5-(3-chloropyridin-4-yl)-3-methyl-3H-1,2,3-triazole-4-carbonyl chloride (8): To a
solution of 5-(3-chloropyridin-4-yl)-3-methyl-3H-1,2,3-triazole-4-carboxylic acid (7, 0.01 mol) in DCM
was added pinch of DMF and oxalyl chloride added drop wise under nitrogen atmosphere at 0°C and the
reaction mixture was stirred at room temperature for 1 h to generate acyl chloride. As acyl chloride is
unstable a portion of reaction mixture was quenched with methanol to form methyl ester and checked by
TLC, and the reaction mixture was concentrated under reduced pressure to remove excess of oxalyl
chloride under nitrogen condition. Yield: 76%, obtained as white solid; FT-IR: (KBr, cm™): 1675 (C=0);
'H NMR (DMSO-dg): & 3.42 (s, 3H, CHs), 7.49-8.63 (m, 3H, Ar-H); LC-MS m/z 258 (M+1). Anal.Calc.
for CoHeCI,N,O: C, 42.65; H, 2.35; N, 21.79. Found: C, 42.35; H, 2.47; N, 21.43%.

Synthesis of 5-(3-chloropyridin-4-yl)-N-(4-fluorophenyl)-N, 3-dimethyl-3H-1, 2, 3-triazole-4-
carboxamide (10): A mixture of 5-(3-chloropyridin-4-yl)-3-methyl-3H-1,2,3-triazole-4-carbonyl chloride
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(8, 0.01 mol) was heated with 4-fluoro N-methyl aniline (9, 0.01 mol) in 1,2 dichloro ethane and Et;N at
80°C in seal tube for 16 h. The reaction mixture was extracted with water and DCM. The combined
organic layers were dried over sodium sulfate, filtered and concentrated to afford crude reaction mass. The
reaction mass was purified by column chromatography and product was eluted at 40% ethyl acetate in
petroleum ether to afford pure product. Yield: 51%, obtained as off white solid; FT-IR: (KBr, cm™): 1665
(C=0); 'H NMR: 400 MHz, CDCls. & 3.45 (s, 3H, CHs), 4.33 (s, 3H, CH5), 6.44-8.61 (m, 7H, Ar-H); LC-
MS m/z 346 (M+1). Anal.Calc. for C4H3CIFN:sO: C, 55.58; H, 3.79; N, 20.26. Found: C, 55.32; H, 3.48;
N, 20.22%.

Synthesis of Coumarin derivative

7-Hydroxy-4-methyl-chromen-2-one (13): In a 250 mL three-necked round bottomed flask, fitted with a
thermometer reaching to the bottom, and a dropping funnel is placed in concentrated sulfuric acid and
nitrogen atmosphere. The flask is surrounded by an ice bath and when the temperature falls below 10°C, a
solution of resorcinol (11, 0.05 mol) in ethyl acetoacetate (12, 0.05 mol) was added drop wise. The mixture
is stirred and the temperature is kept below 10°C by means of ice and salt. After all the solution has been
added the reaction mixture is set aside without further cooling. Reaction was monitored by TLC. After 2 h
completion of the reaction, the mixture poured with vigorous stirring into a mixture of 180g of ice and 280
mL of water. The precipitate is collected on a filter and washed with two 10 mL portions of cold water.
The crude product is then dissolved in 150 mL of 5% aqueous sodium hydroxide solution. The solution is
filtered and the product is re-precipitated from the filtrate by the slow addition of dilute sulfuric acid. The
product is collected, washed with cold water (3x10 mL) and dried. Yield: 71%, obtained as white solid,;
FT-IR: (KBr, cm™): 1655 (C=0); 'H NMR: & 2.30 (s, 3H, CHs), 6.13-7.60 (m, 4H, Ar-H), 10.52 (s, 1H,
OH); LC-MS m/z 177 (M+1). Anal. Calc. for C;,HgO;: C, 68.18; H, 4.58. Found: C, 68.23; H, 4.39%.

Synthesis of 4-methyl-7-acetoxycoumarin (14): A mixture of 4-methyl-7-hydroxycoumarin (13, 0.03
mol) and acetic anhydride refluxed under nitrogen atmosphere at 140°C for 1.5 h, completion of the
reaction was confirmed by TLC. Then reaction mixture was cooled to about 50°C and poured with
vigorous stirring into cold water. The precipitate was collected, washed, dried. The product was purified
by recrystalization using ethanol. Yield: 85%, obtained as white solid; FT-IR: (KBr, cm™): 1695 (C=0);
'"H NMR: & 2.30 (s, 3H, COCHs), 2.43 (s, 3H, CH3), 6.39-7.26 (m, 4H, Ar-H); LC-MS m/z 219 (M+1).
Anal. Calc. for C,H;004: C, 66.05; H, 4.62. Found: C, 66.17; H, 4.41%.

Synthesis of 4-methyl-7-hydroxy-8-acetylcoumarin (15): 4-methyl-7-acetoxycoumarin (14, 0.01mol)
was treated with anhydrous aluminum chloride (0.02mol) as a catalyst at 150-170° C under without solvent
condition for about 2-3 h. Then the reaction mixture was cooled to room temperature and quenched with 6
N hydrochloric acid in the presence of ice water. The reaction mixture was stirred for about 2-3 h, filtered
the solid and recrystalized with methanol to obtain desired compound (15). Yield: 75%, obtained as bright
yellow solid; FT-IR: (KBr, cm™): 1675 (C=0), 3350 (OH); ‘H NMR: & 2.36 (s, 3H, COCHs), 2.58 (s, 3H,
CHy), 6.22-7.72 (m, 3H, Ar-H), 11.56 (s, 1H, OH); LC-MS m/z 219 (M+1). Anal. Calc. for C;,H1004: C,
66.05; H, 4.62. Found: C, 66.25; H, 4.45%.

RESULTS AND DISCUSSION

The target compounds (3, 5, 10 and 15) were synthesized as illustrated in Schemes 1-4. All the compounds
were characterized by analytical and spectroscopic IR, *H NMR, Mass, elemental analysis.

The starting material N-(3-(trifluoromethyl) benzyl)pyrimidin-2-amine (3) was prepared by heating
corresponding 2-bromo pyrimidine (1) and (3-(trifluoromethyl)phenyl)methanol amine (2) in acetonitrile
in the presence of cesium carbonate in the microwave (scheme 1). The IR spectra showed the N-H
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stretching absorption near 3140 cm™. In *H NMR, a singlet signal at & 9.85 for NH proton was appeared
which confirm the structure of compound (3).
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Scheme 1

Compounds (3) was converted to the corresponding amide (4) by adding chlorosulfonylisocyanate in the
presence of tetrahydrofuran which then undergo the hydrolysis to afforded the target compound 1-
pyrimidin-2-yl-1-(3-trifluoromethyl-benzyl)-urea (5) (scheme 2).

Cl
S/

Ox
N
F H O\ NHO
N N csl, THF >/
\l/ N , E
Y | _— NN
3 N F \||/
F 4 N _~

Hzol RT

o
o} NH,

csl = NN, >/
s C F
CI/ \\O %o >{Q/N\|/N\
- P
5

Scheme 2

IR spectra of compound (5) showed absorption peak at 1655 cm™ for carbonyl of amide. *H NMR, showed
singlet at 6 4.21 for NH; protons and the mass spectra of compound 5 gave significant stable (M+1) peak
at m/z 297.

3-Chloro-4-(1-methyl-1H-[1,2,3]triazol-4-yl)-pyridine (6) was reacted with 2.5 M of n-Butyl lithium in
presence of dry ice to afford 5-(3-Chloro-pyridin-4-yl)-3-methyl-3H-[1,2,3]triazole-4-carboxylic acid (7),
reaction of carboxylic acid (7) with oxalyl chloride in the presence of catalytic amount of DMF gave
compound (8) which on treating with (4-Fluoro-phenyl)-methyl-amine under basic conditions to afford
compound (10) (scheme 3).
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Structure of compound(10) was confirmed in IR spectra by the appearance carbonyl of amide at 1655 cm™.
'H NMR showed increase in four more aromatic protons with earlier aromatic proton peaks at & 7.22-8.16,
also the mass spectra gave significant stable (M+1) peak at m/z 346, which clearly evidence the formation
of compound (10).

The synthesis of 7-hydroxy-4-methyl-chromen-2-one (13) was performed by the treatment of resorcinol
with ethyl acetoacetate under nitrogen atmosphere. The compound (13) on treatment with acetic anhydride
gave acetic acid 4-methyl-2-0xo-2H-chromen-7-yl ester (14). Further, Fries rearrangement of compound
(14) with anhydrous aluminum chloride affords 8-acetyl-7-hydroxy-4-methyl-chromen-2-one (15) (scheme
4).
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Scheme 4

In compound (15), the *H NMR showed singlet at & 10.52 for OH proton, the target compound (15) also
clearly confirmed by the mass spectra which showed significant stable (M+1) peak at m/z 177.
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