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5-bromo-2-chloro-4-methyl-6-(prop-2-yn-1-yloxy) pyrimidine (66a): White powder;
mp 76-78 °C; 'HNMR (300 MHz, CDCl3) 8= 2.49 (t, ] = 2.4 Hz, 1H, CH), 2.53 (s, 3H,
CHa), 5.07 (d, J = 2.4 Hz, 2H, CH>) ppm; 3CNMR (75 MHz, CDCls): § = 24.2, 56.0,
105.0, 157.1, 165.2, 169.1 ppm.
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5-bromo-2-chloro-6-methyl-N-(prop-2-yn-1-yl)pyrimidine-4-amine (66b): White
powder; mp 66-68 °C; *HNMR (300 MHz, CDCls): ¢ = 2.32 (m, 1H, CH), 2.49 (s, 3H,
CHs), 4.31 (m, 2H, CHy), 5.78 (s, 1H, NH) ppm; CNMR (75 MHz, CDCl3): & = 19.4,
26.7,67.6, 98.1, 153.5, 154.2, 160.5 ppm.
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5-bromo-2-chloro-4-methyl-6-(prop-2-yn-1-ylthio)pyrimidine (66¢): Yellow
powder; mp 61-63 °C; 'THNMR (300 MHz, CDCl3) 8= 2.26 (t, J = 2.4 Hz, 1H, CH), 2.61
(s, 3H, CHs), 3.97 (d, J = 2.7 Hz, 2H, CH>) ppm; 3CNMR (75 MHz, CDCls): 6 = 20.1,
24.2,71.7, 116.6, 157.9, 166.5, 170.4 ppm.
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5-bromo-2-chloro-4-methyl-6-((1-
phenyl-1H-1,2,3-triazol-4 yl) methoxy)
pyrimidine (56a): White powder; mp 134-
136 °C; *H NMR (300 MHz, CDCls): ¢ =
. %Br 2.56 (s, 3H, CHa), 5.66 (s, 2H, CHy), 7.43
‘ =z
e 0/\1@1@«@ (m, 1H, 1Ar-H), 7.52 (m, 2H, 2Ar-H), 7.71
(d, J =7.8 Hz, 2H, 2Ar-H), 8.15 (s, 1H, CH)
ppm; 13C NMR (75 MHz, CDCls): 6 = 24.2,
61.6, 105.3, 120.6, 122.6, 129.0, 129.8,
136.8, 142.6, 157.0, 165.8, 169.1 ppm.
5-bromo-2-chloro-4-methyl-6-((1-(4
nitrophenyl)-1H-1,2,3-triazol-4
yl)methoxy)pyrimidine (56b): Yellow
powder; mp 180-182 °C; 'H NMR (300
iJIBr j NONOZ MHz, CDCls): 6 = 2.52 (s, 3H, CHa), 5.64
(s, 2H, CHy), 7.92 (d, J = 9 Hz, 2H, 2Ar-H),
8.22 (s, 1H, 1Ar-H), 8.37 (d, J = 9 Hz, 2H,
2Ar-H) ppm; *C NMR (75 MHz, CDCly):

0 =242, 613, 105.2, 120.6, 122.4, 125.6,

)



NO,

140.9, 143.6, 147.4, 157.0, 165.6, 169.3
ppm.
5-bromo-2-chloro-4-methyl-6-((1-(3-
nitrophenyl)-1H-1,2,3-triazol-4-
yl)methoxy)pyrimidine (56c):  Yellow
powder; mp 164-166 °C; 'H NMR (300
MHz, CDCls): 6 = 2.52 (s, 3H, CHa), 5.64
(s, 2H, CHy), 7.71 (t, J = 8.1 Hz, 1H, 1Ar-
H), 8.09-8.12 (m, 1H, 1Ar-H), 8.22 (s, 1H,
1Ar-H), 8.25-8.28 (m, 1H, 1Ar-H), 8.55 (t,
J=2.1Hz, 1H, 1Ar-H) ppm; 3C NMR (75
MHz, CDCl3): 6 = 24.2,61.3, 105.2, 115.4,
122.4, 1235, 126.0, 131.1, 137.5, 143.5,
148.9, 157.0, 165.7, 169.3 ppm.
5-bromo-2-chloro-4-methyl-6-((1-(2-
nitrophenyl)-1H-1,2,3-triazol-4-
yl)methoxy)pyrimidine  (56d):  White
powder; mp 161-163 °C; 'H NMR (300
MHz, CDCls): 6 = 2.56 (s, 3H, CHs3), 5.68
(s, 2H, CHy), 7.62 (d, J = 7.8 Hz, 1H, 1Ar-
H), 7.70 (t, J = 7.5 Hz, 1H, 1Ar-H), 7.79 (t,
J=75Hz, 1H, 1Ar-H), 8.04 (s, 1H, 1Ar-
H), 8.09 (d, J = 7.8 Hz, 1H, 1Ar-H) ppm;

13C NMR (75 MHz, CDCls): 6 = 24.2, 61.4,

ay
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105.3, 125.7, 126.1, 128.1, 130.0, 131.0,

133.9, 142.6, 157.0, 165.7, 169.2 ppm.

5-bromo-2-chloro-4-((1-(3-
chlorophenyl)-1H-1,2,3-triazol-4-
yl)methoxy)-6 methylpyrimidine (56e):
White powder; mp 137-139 °C; *H NMR
(300 MHz, CDCl3): 6 = 2.62 (s, 3H, CHa),
5.71 (s, 2H, CHy), 7.45-7.54 (m, 2H, 2Ar-
H), 7.67 (dt,J=7.5Hz,J=1.8 Hz, 1H, 1Ar-
H), 7.82 (s, 1H, 1Ar-H), 8.19 (s, 1H, 1Ar-
H) ppm; *C NMR (75 MHz, CDCls): § =
24.2, 61.5, 105.3, 118.6, 120.9, 122.4,
129.1, 130.9, 135.7, 137.6, 143.0, 157.0,
156.7, 169.2 ppm.
5-bromo-2-chloro-4-((1-(2-
chlorophenyl)-1H-1,2,3-triazol-4-
yl)methoxy)-6-methylpyrimidine  (56f):
White powder; mp 146-148 °C; 'H NMR
(300 MHz, CDCl3): 6 = 2.55 (s, 3H, CH3),
5.68 (s, 2H, CHy), 7.41-7.47 (m, 2H, 2Ar-
H), 7.55-7.64 (m, 2H, 2Ar-H), 8.19 (s, 1H,
1Ar-H) ppm; 3C NMR (75 MHz, CDCls):

0=242,615, 105.3, 126.5, 127.7, 128.0,

ay



128.4, 130.8, 130.9, 134.6, 141.8, 157.0,
165.8, 169.1 ppm.
5-bromo-2-chloro-4-methyl-6-((1-(p-
tolyl)-1H-1,2,3-triazol-4
yl)methoxy)pyrimidine  (56g):  White
powder; mp 181-183 °C; H NMR (300
MHz, CDCls): 6 = 2.40 (s, 3H, CHs), 2.55 (s,
3H, CH3), 5.65 (s, 2H, CH>), 7.30 (d, J = 8.1
Hz, 2H, 2Ar-H), 7.58 (d, J = 8.4 Hz, 2H, 2Ar-
H), 8.10 (s, 1H, 1Ar-H) ppm; **C NMR (75
MHz, CDClz): 6 = 21.1, 24.2, 61.6, 105.3,
120.5, 122.6, 130.3, 134.5, 139.2, 1425,
157.0, 165.8, 169.1 ppm.
5-bromo-2-chloro-4-((1-(4-chloro-3-
nitrophenyl)-1H-1,2,3-triazol-4-
yl)methoxy)-6-methyl- pyrimidine (56h) :
Yellow powder; mp 155-157 °C; 'H NMR
(300 MHz, CDCls): 6 = 2.51 (s, 3H, CHa),
5.62 (s, 2H, CHy), 7.69 (d, J = 8.7 Hz, 1H,
CH), 7.92 (dd, J = 8.7 Hz, J = 2.7 Hz, 1H,
1CH), 8.18 (s, 1H, 1CH), 8.25 (s, 1H, 1CH)
ppm; C NMR (75 MHz, CDCls): 6§ = 24.2,

61.2, 105.2, 117.4, 122.2, 124.4, 127.3,

af



128.6, 130.3, 133.5, 143.7, 157.0, 165.6,
169.3 ppm.
5-bromo-2-chloro-4-((1-(2-chloro-4-
nitrophenyl)-1H-1,2,3-triazol-4-
yl)methoxy)-6-methyl- pyrimidine (56i) :
Yellow powder; mp 151-153 °C; *H NMR
(300 MHz, CDCls): 6 = 2.56 (s, 3H, CH3),
5.69 (s, 2H, CHy), 7.94 (d, J = 8.7 Hz, 1H,
1Ar-H), 8.31 (dd, J=8.7 Hz, J = 2.4 Hz, 2H,
2Ar-H), 8.38 (s, 1H, 1Ar-H), 8.47 (s, 1H,
1Ar-H) ppm; 3C NMR (75 MHz, CDCls): 6
= 24.2, 61.2, 105.3, 123.2, 126.3, 126.5,
128.1, 128.7, 139.2, 142.5, 148.0, 156.9,

165.7, 169.3 ppm.

5-bromo-2-chloro-6-methyl-N-((1-(4-
nitrophenyl)-1H-1,2,3-triazol-4-
yl)methyl)pyrimidin-4-amine (68a)
Yellow powder; mp 193-195 °C; *HNMR
(300 MHz, CDCls): 6 = 2.52 (s, 3H, CHs),
4.74 (d, J =5.4Hz, 2H, CHy), 8.24 (d, J = 8.7
Hz, 2H, 2Ar-H), 8.45 (d, J = 8.7 Hz, 2H, 2Ar-
H), 8.83 (s, 1H, 1Ar-H) ppm; *CNMR (75

MHz, CDCls): 6 = 29.0, 41.8, 107.6, 125.7,

0



NO,

126.7, 130.7, 146.0, 151.6, 151.8, 162.4,

165.0, 169.6 ppm;

5-bromo-2-chloro-6-methyl-N-((1-(3-
nitrophenyl)-1H-1,2,3-triazol-4-
yl)methyl)pyrimidin-4-amine (68b)
Brick-red powder; mp 187-189 °C; 'HNMR
(300 MHz, CDCls): 6 = 2.51 (s, 3H, CHa),
4.74(d, J=3.6 Hz, 2H, CHy), 7.89 (t, J = 8.4
Hz, 1H, 1Ar-H), 8.20 (t, J = 5.7Hz, 0.6H,
INH), 8.30-8.42 (m, 2H, 2Ar-H), 8.71 (s,
1H, 1Ar-H), 8.85 (s, 1H, 1Ar-H) ppm;
BBCNMR (75 MHz, CDCls): ¢ = 24.3, 37.1,
102.8, 115.1, 1219, 1235, 126.4, 131.9,

137.6, 146.6, 148.9, 157.7, 160.2, 164.8

ppm.

5-bromo-2-chloro-6-methyl-N-((1-(p-
tolyl)-1H-1,2,3-triazol-4-
yl)methyl)pyrimidin-4-amine (68c)

White powder; mp 147-149 °C; HNMR
(300 MHz, CDCls): 6 = 2.44 (s, 3H, CHj3),
2.49 (s, 3H, CHa), 4.85 (d, J = 3 Hz, 2H,

CHy), 6.41 (s, 1H, NH), 7.33 (t, J = 8.1 Hz,

a5



2H, 2Ar-H), 7.61 (d, J = 8.1 Hz, 2H, 2Ar-H),
8.06 (s, 1H, 1Ar-H) ppm; *CNMR (75 MHz,
CDCls): 6 = 21.0, 24.1, 37.0, 103.0, 120.5,
121.1, 130.2, 134.6, 139.0,158.1, 1594,
165.0 ppm.
5-bromo-2-chloro-N-((1-(4-chloro-3-
nitrophenyl)-1H-1,2,3-triazol-4-
yl)methyl)-6-methylpyrimidin-4-amine
(68d)

Yellow powder; mp 198-200 °C; *HNMR
(300 MHz, CDCls): 6 = 2.50 (s, 3H, CH3),

4.88 (d, J = 6 Hz, 2H, CH,), 6.34 (t, J = 5.1

P _
o N Hﬁ@N “ Hz, 1H, NH), 7.77 (d, J = 8.7 Hz, 1H, 1Ar-

H), 7.97 (dd, J=8.7 Hz, J = 2.7 Hz, 1H, 1Ar-
H), 8.17 (s, 1H, 1Ar-H CH), 8.35 (s, 1H,
1Ar-H) ppm; ¥CNMR (75 MHz, CDCls): §
= 24.1, 36.8, 103.1, 117.3, 120.9, 124.2,
127.2, 133.4, 135.8, 145.4, 148.3, 158.1,
159.4, 165.3 ppm.
5-bromo-2-chloro-4-methyl-6-(((1-(3-
nitrophenyl)-1H-1,2,3-triazol-4-
yl)methyl)thio)pyrimidine (70a)

NN
NO, Yellow powder; mp 157-159 °C; HNMR

(300 MHz, CDCls): 6 = 2.61 (s, 3H, CHs),
458 (s, 2H, CHy), 7.78 (t, J = 8.1 Hz, 1H,

ay



1Ar-H), 8.18 (d, J = 7.2 Hz, 1H, 1Ar-H), 8.27
(s, 1H, 1Ar-H), 8.34 (d, J = 8.4 Hz, 1H, 1Ar-
H), 8.64(s, 1H, 1Ar-H) ppm; *CNMR (75
MHz, CDCls): 6 =24.3, 26.1, 115.3, 117.1,
121.4, 123.2,125.7, 131.0, 137.6, 148.9,
157.5, 166.8, 171.2 ppm;

5-bromo-2-chloro-4-methyl-6-(((1-(p-
tolyl)-1H-1,2,3-triazol-4-
yl)methyl)thio)pyrimidine (70b)

Yellow powder; mp 137-139 °C; 'HNMR
(300 MHz, CDCl3): ¢ = 2.39 (s, 3H, CHy),

2.53 (s, 3H, CHs), 4.58 (s, 2H, CH2), 7.40 (d,
JIB J =8.1 Hz, 2H, 2Ar-H), 7.75 (d, J = 8.1 Hz,
]

2H, 2Ar-H), 8.64 (s, 1H, 1Ar-H m;
s ) ( ) pp

3CNMR (75 MHz, CDCls): § = 21.0, 24.4,
26.1, 117.1, 120.4, 122.4, 130.7, 134.7,
138.8, 143.5, 157.3, 167.2, 171.0ppm.

5-bromo-2-chloro-4-(((1-(4-chloro-3-
nitrophenyl)-1H-1,2,3-triazol-4-
NJ\/[Br yl)methyl)thio)-6-methylpyrimidine (70c)
Cl)\N/ S cl
N=N

NO,

Yellow powder; mp 185-187 °C; *HNMR
(300 MHz, CDCl3): 6 = 2.60 (s, 3H, CHa),
4.56 (s, 2H, CHy), 7.76 (d, J = 8.7 Hz, 1H,
1Ar-H), 7.95 (dd, J = 8.7 Hz, J = 2.4 Hz, 1H,
1Ar-H), 8.21 (s, 1H, 1Ar-H), 8.33 (s, 1H,

1Ar-H) ppm; 3CNMR (75 MHz, CDCls): &

aA



= 26.0, 29.7, 117.1, 117.2, 121.2, 124.0,
127.0, 133.4, 135.8, 145.0, 157.5, 166.8,

171.1 ppm;
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White powder; MP 80-82 °C; *HNMR (300 MHz, CDCls) & 2.38 (s, 3H, CHa), 2.51 (1,
1H, J=2.4 Hz, CH), 2.56 (s, 3H, CH3), 5.00 (d, 2H, J=2.4 Hz, CH3), 6.30 (s, 1H, 1Ar-
H); 23CNMR (75 MHz, CDCl3) 5 14.0, 23.8, 53.6, 74.9, 102.0, 167.9, 168.1, 171.3; IR

(KBr): v=3167, 2925, 2116, 1581, 1404, 1339, 1041 cm™_.
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4-((1-(4-chloro-2-nitrophenyl)-1H-1,2,3-triazol-4-

yl)methoxy)-6-methyl-2-(methylthio)pyrimidine

(58a) White powder; mp 155-157 °C; *HNMR (300

MHz, CDCls): 6 = 2.40 (s, 3H, CHz3), 2.60 (s, 3H,

NJj\ o CHs3), 5.65 (s, 2H, CH>), 6.32 (s, 1H, 1Ar-H), 7.78 (d,

~s N | o/\N@NZ,OCI J=8.7 Hz, 1H, 1Ar-H), 8.01 (dd, J = 8.7 Hz, J = 2.7

A Hz, 1H, 1Ar-H), 8.19 (s, 1H, CH), 8.34 (s, 1H, 1Ar-

H) ppm; 3CNMR (75 MHz, CDCls): 6 = 14.1, 23.8,

69.1, 102.2,117.3, 121.6, 124.3, 127.2, 133.5, 135.7,

145.1, 148.2, 168.2, 168.3, 171.1 ppm; IR (KBr): v~

= 2928, 1584, 1523, 1449, 1350, 1033, 825 cm 2.

4-methyl-2-(methylthio)-6-((1-(4-nitrophenyl)-

1H-1,2,3-triazol-4-yl)methoxy)pyrimidine (58b)
NJj\
‘ i . . o1
\s/k\N O/Y\N’O'Noz White powder; mp 165-167 °C; "HNMR (300 MHz,

CDCls): 6= 2.40 (s, 3H, CHs), 2.60 (5, 3H, CH3), 5.66

(s, 2H, CHy), 6.32 (s, 1H, 1Ar-H), 7.99-8.02 (m, 2H,



2Ar-H), 8.24 (s, 1H, 1Ar-H), 8.43-8.47 (m, 2H, 2Ar-
H) ppm; ¥CNMR (75 MHz, CDCls): 6 = 14.1, 23.8,
59.1, 102.2, 120.5, 121.8, 125.5, 141.0, 145.0, 147.3,
168.2, 168.3, 171.1 ppm; IR (KBr): v~ = 2992, 1593,
1520, 1459, 1353, 1027, cm™.
4-methyl-2-(methylthio)-6-((1-(3-nitrophenyl)-

1H-1,2,3-triazol-4-yl)methoxy)pyrimidine (58c)

White powder; mp 130-132 °C; *HNMR (300 MHz,
CDClg): 6 =2.41 (s, 3H, CH3), 2.61 (5, 3H, CH3), 5.67
(s, 2H, CHy), 6.33 (s, 1H, 1Ar-H), 7.79 (t, J = 6.6 Hz,
1H, 1Ar-H), 8.19-8.22 (m, 2H, 2Ar-H), 8.34 (dd, J
=8.4 Hz, J = 1.2 Hz, 1H, 1Ar-H), 8.63 (s, 1H, CH)
ppm; BCNMR (75 MHz, CDCls): 6 = 14.1, 23.8,
59.2,102.2,115.3, 121.7, 123.3, 126.0, 131.0, 144.9,
168.3 ppm; IR (KBr): v7 =2912, 1571, 1532, 1475,

1350, 1036 cm,

4-methyl-2-(methylthio)-6-((1-(2-nitrophenyl)-

1H-1,2,3-triazol-4-yl)methoxy)pyrimidine (58d)

White powder; mp 83-85 °C; 'HNMR (300 MHz,
CDCls): 6 =2.39 (s, 3H, CHs), 2.59 (s, 3H, CH3), 5.66
(s, 2H, CH,), 6.32 (s, 1H, 1Ar-H), 7.62 (dd, J = 7.8
Hz, J=1.2 Hz, 1H, 1Ar-H), 7.74 (td, J =79 Hz,J =

1.5 Hz, 1H, 1Ar-H), 7.83 (td, J = 7.9 Hz, J = 1.5 Hz,

Ve



1H, 1Ar-H), 7.98 (s, 1H, 1Ar-H), 8.12 (dd, J = 8.1
Hz, J = 1.2 Hz, 1H, CH) ppm; ¥*CNMR (75 MHz,
CDClz): 0 = 14.1, 23.8, 59.2, 102.2, 125.1, 125.6,
128.0, 130.1, 130.9, 133.9, 143.9, 144.4, 168.2,
168.3, 171.2 ppm: IR (KBr): v* = 2944, 1580,1542,

1529, 1440, 1360, 1033 cm™™.

4-((1-(3-chlorophenyl)-1H-1,2,3-triazol-4-
yl)methoxy)-6-methyl-2-(methylthio)pyrimidine
(58e) White powder; mp 86-88 °C; *HNMR (300
MHz, CDCls): 6 = 2.40 (s, 3H, CHz3), 2.60 (s, 3H,
CHa), 5.64 (s, 2H, CHy), 6.32 (s, 1H, 1Ar-H), 7.45 (dt,
J=81Hz, J=1.8Hgz 1H, 1Ar-H), 7.50 (t, J=8.1
Hz, 1H, 1Ar-H), 7.66 (dt, J = 7.5 Hz, J = 1.8 Hz, 1H,
1Ar-H), 7.81 (s, 1H, 1Ar-H), 8.10 (s, 1H, CH) ppm;
BBCNMR (75 MHz, CDCls): 6 = 14.1, 23.8, 59.3,
102.2, 118.5, 120.8, 121.6, 129.0, 130.9, 135.6,
137.7, 144.3, 168.2, 168.3, 171.2 ppm; IR (KBr): v*

= 2912, 1571, 1539, 1477, 1353, 1040, 832 cm™*,

4-((1-(2-chlorophenyl)-1H-1,2,3-triazol-4-
yl)methoxy)-6-methyl-2-(methylthio)pyrimidine
(58f) Yellow oil; *tHNMR (300 MHz, CDCls): 6 =

2.38 (s, 3H, CHs), 2.58 (s, 3H, CHs), 5.66 (s, 2H,



CHy), 6.32 (s, 1H, 1Ar-H),7.45-7.51 (m, 2H, 2Ar-H),
7.58-7.66 (m, 2H, 2Ar-H), 8.10 (s, 1H, 1Ar-H) ppm;
3CNMR (75 MHz, CDCls): 6 = 14.1, 23.8, 59.3,
102.2, 125.6, 127.7, 127.9, 128.5, 130.8, 130.8,
134.7, 143.1, 168.1, 168.4, 171.2 ppm; IR (KBr): v°

= 2928, 1494, 1424, 1353, 1040, 825 cm ™™,

4-methyl-2-(methylthio)-6-((1-(p-tolyl)-1H-1,2,3-
triazol-4-yl)methoxy)pyrimidine (58g) White

powder; mp 120-122 °C; HNMR (300 MHz,

CDCls): 5=2.38 (s, 3H, CHa), 2.43 (s, 3H, CHs), 2.59

*/L (s, 3H, CH3), 5.63 (s, 2H, CH>), 6.30 (s, 1H, 1Ar-H),
s N‘ OMN@/ 7.29-7.34 (M, 2H, 2Ar-H), 7.60-7.63 (m, 2H, 2Ar-H),
8.06 (s, 1H, 1Ar-H) ppm; ¥CNMR (75 MHz,

CDClz): 6 = 14.1, 21.1, 23.8, 59.4, 102.2, 120.5,

121.7,130.2,134.6, 139.0, 143.8, 168.1, 168.4, 171.1

ppm; ; IR (KBr): v- =2912, 1580, 1548, 1446, 1358,

1040 cm™L.

4-((1-(4-chloro-3-nitrophenyl)-1H-1,2,3-triazol-

J\/L 4-yl)methoxy)-6-methyl-2-
g )\N O/\K\N - (methylthio)pyrimidine (58h) White powder; mp
TN o,  130-132°C; BHNMR (300 MHz, CDCls): 6 = 2.39 (s,

3H, CHa), 2.58 (s, 3H, CHa), 5.64 (s, 2H, CH2), 6.31

VoY



(s, 1H, 1Ar-H), 7.60 (d, J = 8.4 Hz, 1H, 1Ar-H), 7.79
(dd, J = 8.4 Hz, J = 2.4 Hz, 1H, 1Ar-H), 7.95 (s, 1H,
CH), 8.09 (s, 1H, 1Ar-H) ppm; *CNMR (75 MHz,
CDCly): 6 = 14.1, 23.8, 59.1, 102.2, 125.1, 1258,
128.6, 129.0, 133.9, 136.9, 144.2, 1445, 168.2,
168.3, 171.2 ppm; IR (KBr): v™ = 2912, 1580, 1536,

1475, 1356, 1040,850 cm ™,

4-((1-(2-chloro-4-nitrophenyl)-1H-1,2,3-triazol-4-
yl)methoxy)-6-methyl-2-(methylthio)pyrimidine

(58i) White powder; mp 120-122 °C; *HNMR (300

MHz, CDCls): 6 = 2.38 (s, 3H, CH3), 2.58 (s, 3H,

. */L . CHs), 5.66 (s, 2H, CHy), 6.31 (s, 1H, 1Ar-H), 7.96 (d,

s | OmN NO, J=8.7Hz, 1H, 1Ar-H), 8.31 (s, 1H, 1Ar-H), 8.34 (dd,

J=8.7Hz,J=2.4Hz, 1H, 1Ar-H), 8.49 (s, 1H, 1Ar-

H) ppm; BCNMR (75 MHz, CDCls): 6 = 14.1, 23.8,

59.0, 102.2, 123.1, 125.4, 126.4, 128.2, 128.7, 139.3,

143.8, 147.9, 168.2, 168.3, 171.1 ppm; IR (KBr): v*

= 2928, 1580, 1529, 1440, 1344, 1033, 832 cm 1.
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4-methyl-2-(methylthio)-6-((3-(2-
nitrophenyl)prop-2-yn-1-yl)oxy)pyrimidine (60a)
White powder; mp 69-71 °C; *tHNMR (300 MHz,
CDCls): 6 = 2.41 (s, 3H, CHs), 2.59 (s, 3H, CHj),
5.30 (s, 2H, CH2), 6.36 (s, 1H, 1Ar-H), 7.50 (dd, J =
8.1Hz,J=1.8Hz, 1H, 1Ar-H), 7.57-7.67 (m, 2H,
2Ar-H), 8.07 (dd, J = 8.2 Hz, J = 0.9 Hz, 2H, 2Ar-
H), ppm; *CNMR (75 MHz, CDCl3): & = 14.0,
23.8,54.4,81.7,91.5, 102.0, 117.6, 124.6, 129.1,

132.8, 135.0, 168.0, 168.2, 171.4 ppm.

4-methyl-2-(methylthio)-6-((3-(4-

nitrophenyl)prop-2-yn-1-yl)oxy)pyrimidine (60b)
White powder; mp 92-94 °C; *HNMR (300 MHz,
CDCl3): ¢ = 2.43 (s, 3H, CHs3), 2.60 (s, 3H, CHz3),

5.28 (5, 2H, CH>), 6.36 (s, 1H, 1Ar-H), 7.62 (d, J =9

Hz, 2H, 2Ar-H), 8.22-8.23 (m, 2H, 2Ar-H) ppm;

AR



BCNMR (75 MHz, CDCls): 6 = 14.0, 23.8, 54.1,
84.6, 88.9, 102.0, 123.6, 129.0, 132.6, 147.4, 167.9,

168.3, 171.4 ppm.

4-((3-(4-chloro-3-nitrophenyl)prop-2-yn-1-

yl)oxy)-6-methyl-2-(methylthio)pyrimidine (60c)

White powder; mp 96-98 °C; *THNMR (300 MHz,
CDCls): § = 2.42 (s, 3H, CHs), 2.60 (s, 3H, CHa),
5.24 (s, 2H, CHy), 6.35 (s, 1H, 1Ar-H), 7.53 (d, J =
8.4 Hz, 1H, 1Ar-H), 7.58 (dd, J =8.4 Hz, J = 1.8 Hz,
1H, 1Ar-H), 7.96 (s, 1H, 1Ar-H), ppm; 3CNMR (75
MHz, CDCls): 6 =14.0, 23.8,54.0, 83.1, 87.3, 102.0,
122.4, 127.2, 1285, 131.9, 135.8, 167.8, 168.3,

171.4 ppm.

4-methyl-2-(methylthio)-6-((3-(3-

nitrophenyl)prop-2-yn-1-yl)oxy)pyrimidine (60d)

White powder; mp 78-79 °C; *HNMR (300 MHz,
CDCl3): § = 2.42 (s, 3H, CHs), 2.60 (s, 3H, CHa),
5.26 (s, 2H, CHy), 6.35 (s, 1H, 1Ar-H), 7.53 (t, J =
7.8 Hz, 1H, 1Ar-H), 7.76 (d, J = 7.5 Hz, 1H, 1Ar-H),
8.21 (d, J = 8.0 Hz, 1H, 1Ar-H), 8.31 (s, 1H, 1Ar-H)
ppm; CNMR (75 MHz, CDCls): § = 14.0, 23.8,
54.1, 84.1, 86.3, 102.0, 123.4, 124.0, 126.6, 129.4,

137.4,167.9, 168.3, 171.4 ppm.
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4-((3-(2-chloro-4-nitrophenyl)prop-2-yn-1-

yl)oxy)-6-methyl-2-(methylthio)pyrimidine (60e)

White powder; mp 85-87 °C; *HNMR (300 MHz,
CDCl3): § = 2.41 (s, 3H, CHs), 2.59 (s, 3H, CHa),
5.29 (s, 2H, CHy), 6.35 (s, 1H, 1Ar-H), 7.29-7.58 (m,
2H, 2Ar-H), 8.07 (s, 1H, 1Ar-H) ppm; 3CNMR (75
MHz, CDClz): 6 = 14.0, 23.8, 54.2, 80.7, 92.7,
102.0, 116.1, 124.9, 133.1, 135.1, 135.8, 167.9,

168.3, 171.4 ppm.

4-((3-(4-chloro-2-nitrophenyl)prop-2-yn-1-

yl)oxy)-6-methyl-2-(methylthio)pyrimidine (60f)

White powder; mp 85-87 °C; *HNMR (300 MHz,
CDCl3): § = 2.43 (s, 3H, CHs), 2.61 (s, 3H, CHa),
5.33 (s, 2H, CHy), 6.37 (s, 1H, 1Ar-H), 7.66 (d, J =
8.7 Hz, 1H, 1Ar-H), 8.11 (dd, J =8.7 Hz, J = 2.4 Hz,
1H, 1Ar-H), 8.31 (s, 1H, 1Ar-H) ppm; 3CNMR (75
MHz, CDClz): 6 =14.0, 23.8,54.1, 81.7,94.2, 102.0,
121.4, 1245, 128.8, 134.0, 137.2, 167.8, 168.4,

171.4 ppm.

4-((3-(2-Methyl-4-nitrophenyl)prop-2-yn-1-

ylhoxy)-6-methyl-2-(methylthio)pyrimidine (60g)

White powder; mp 74-76 °C; *THNMR (300 MHz,

CDCls): 6 = 2.43 (s, 3H, CHs), 2.52 (s, 3H, CHa),

VoV



2.60 (s, 3H, CHa), 5.31 (s, 2H, CHy), 6.36 (s, 1H,
1Ar-H), 7.56 (d, J = 8.7 Hz, 1H, 1Ar-H), 8.02 (dd, J
= 8.5 Hz, J = 2.1 Hz, 1H, 1Ar-H), 8.10 (s, 1H, 1Ar-
H) ppm; 2*CNMR (75 MHz, CDCls): 6 = 14.0, 20/7,
23.8, 54.2, 83.7, 92.5, 102.0, 120.7, 124.2, 128.8,

134.0, 132.8, 142.2, 147.3, 167.9, 168.3, 171.4 ppm.
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4-morpholino-6-(phenylethynyl)pyrimidine-5-

carbaldehyde (63a)
[Oj White powder; mp 96-98 °C; HNMR (300 MHz,
N (0}
NN CDCl3): 6 = 3.61 (t, J = 5.1 Hz, 4H, 2CH>), 3.75 (t, J =
NN . 5.1 Hz, 4H, 2CH>), 7.30-7.39 (m, 3H, 3Ar-H), 7.55-7.58

(M, 2H, 2Ar-H), 8.52(s, 1H, 1CHO), 10.49(s, 1H, 1Ar-

H) ppm: ]CNMR (75 MHz, CDCls): 6 = 49.0, 66.8, 84.5,
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98.7, 114.0, 120.7, 128.6, 130.3, 132.4, 156.9, 159.2,

159.7, 188.7 ppm.

4-(pyrrolidin-1-y1)-6-(p-tolylethynyl)pyrimidine-5-

carbaldehyde (63b)

Yellow oil; 'HNMR (300 MHz, CDCl3): § = 0.86-0.93
(M, 4H, 2CHy), 2.00-2.05 (m, 4H, 2CHy), 2.43(s, 1H,
CH3), 7.24 (d, J = 8.1 Hz, 2H, 2Ar-H), 7.56 (d, J = 8.1
Hz, 2H, 2Ar-H), 8.61(s, 1H, 1Ar-H), 10.56(s, 1H, 1CHO)
ppm; BCNMR (75 MHz, CDCls): § =21.7, 29.7, 31.9,
84.2, 98.3, 114.4, 117.9, 129.4, 132.3, 140.7, 154.7,

157.7, 157.0, 158.7, 189.2ppm.

4-(hex-1-yn-1-yl)-6-morpholinopyrimidine-5-

carbaldehyde (63c)

Yellow oil; *HNMR (300 MHz, CDCls): 6 = 0.98 (t, J =
7.2 Hz, 3H, CHa), 1.51 (m, 2H, CH2), 1.68 (M, 2H, CH),
255 (t, J = 6.9 Hz, 2H, CH,), 3.67 (t, J = 4.5 Hz, 4H,
2CH3), 3.82 (t, J = 4.5 Hz, 4H, 2CHy), 8.55(s, 1H, 1Ar-
H), 10.46(s, 1H, 1CHO) ppm; “CNMR (75 MHz,
CDCls): § = 14.1, 22.6, 29.6, 29.7, 49.0, 66.8, 102.0,

114.2, 157.5, 159.1, 159.7, 189.2 ppm.
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4-(phenylethynyl)-6-(piperidin-1-yl)pyrimidine-5-

carbaldehyde (63d)

White powder; mp 155-157 °C; 'HNMR (300 MHz,
CDCls): = 1.42-1.48 (m, 2H, CHy), 1.74-1.79 (m, 4H,
2CHy), 3.64-3.66 (M, 4H, 2CH>), 7.43-7.46 (m, 3H, 3Ar-
H), 7.65-7.68(m, 2H, 2Ar-H), 8.57(s, 1H, 1Ar-H),
10.55(s, 1H, 1CHO) ppm; 3CNMR (75 MHz, CDCls): &
=24.1, 26.0, 49.8, 84.8, 98.0, 128.6, 130.1, 132.4, 156.3,

158.9, 159.6, 167.7, 188.6 ppm.

4-(hex-1-yn-1-yl)-6-(pyrrolidin-1-yl)pyrimidine-5-

carbaldehyde (63e)
Yellow oil; tHNMR (300 MHz, CDClz): 6 = 0.93 (m, 3H,
CHs), 0.98 (t, J = 7.2 Hz, 3H, CH3), 1.52 (t, J = 7.8 Hz,
2H, CHy), 1.62-1.73 (m, 4H, 2CH,), 1.98-2.03 (m, 4H,
2CHy), 2.55 (t, J = 6.9 Hz, 2H, CHy), 8.55(s, 1H, 1Ar-H),
10.52(s, 1H, 1CHO) ppm; *CNMR (75 MHz, CDCls): ¢
=14.0, 22.6, 29.3, 29.6, 30.0, 31.9, 100.8, 114.6, 155.0,

157.0, 158.6, 189.5 ppm.
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Abstract

Pyrimidines are an important class of nitrogen heterocyclic compounds with several
applications such as anti-HIV, antibacterial, anticancer, and anti-viral properties.
Similarly, 1,2,3-triazoles have an important role in medicinal chemistry, organic
chemistry and chemistry of dyes due to their easy synthesis by click chemistry. In this
work, some novel series of pyrimidines were synthesized via copper-catalyzed click
reactions) and carbon-carbon sonogashira coupling reactions.

1. A series of novel 1,2,3-triazole-functionalized pyrimidines were prepared by the
reaction of 4-propargyl-substituted-5-bromo-2-chloro-6-methylpyrimidine with aryl
azides in the presence of phenylenediamine, as a ligand. This method offers the
advantages of mild experimental conditions, operational simplicity, and good to high
reaction yields.

2. A useful and efficient procedure was obtained for the synthesis of 1,2,3-triazole-linked
pyrimidines via click reaction of propynylated pyrimidine and aromatic azides in the
presence of Mg-Al-LDH-immobilized-Cul with high-to-excellent yields. Moreover, the
prepared catalyst was characterized by the FT-IR spectroscopy, XRD, BET, SEM, and
ICP techniques.

3. A novel derivatives of 4-(3-arylprop-2-ynyloxy)-6-methyl-2-(methylthio)pyrimidine
were synthesized via the palladium-catalysed Sonogashira reactions of 4-methyl-2-
(methylthio)-6-(prop-2-yn-1-yloxy)pyrimidine with aryl iodides in acetonitrile.

4. A new derivatives of 6-substituted-4-alkynylpyrimidine-5-carbaldehydes were
synthesized through the Sonogashira coupling reactions of 6-substituted-4-
chloropyrimidine-5-carbaldehydes and terminal acetylenes in the presence of
PdCI2(PPhs), as a catalyst in acetonitrile at room temperature under argon atmosphere.
The structures of all synthesized compounds were confirmed by the spectroscopic data
such 3CNMR, *HNMR, SEM, BET, FTIR and XRD.

Keywords: Pyrimidine, 1,2,3-Triazole, Aryl azid, Aryl iodide, Terminal alkyne, Click

reaction, Sonogashira coupling, LDH catalyst, Copper catalyst.
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