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7-Amino-5-(3-chlorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano
[2,3-d] pyrimidine-6-carbonitrile

White solid; mp 247-248 °C; IR(KBr,Cm-1)umax= 3395, 3312, 3192, 2194, 1707, 1689, 1641,
1488, 1389, 1232, 1190, 1036, 750, 570; IHNMR(400MHZ,.DMSO-d6): 5= 3.03 (s,3H,NMe),
3.38 (s,3H,NMe), 4.83 (s,1H,CH), 7.21-7.34 (m,6H,Ar-H and NH2); 13C NMR (100 MHz,
DMSO0-d6): & =29.2,30.7, 35.1, 58.7, 89.6, 120.1, 129.1, 130, 130.8, 131.80, 133.8, 142.7,
151.6, 153.1, 159.3, 161.9 ppm; MS:m/z=345(M")
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Fig. S1. The IR spectrum of 7-Amino-5-(3-chlorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano
[2,3-d] pyrimidine-6-carbonitrile
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Fig. S2. The 'H NMR spectrum of 7-Amino-5-(3-chlorophenyl)-1,3-dimethyl-2,4-diox0-2,3,4,5-tetrahydro-1H-
pyrano [2,3-d] pyrimidine-6-carbonitrile
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Fig. S3. The 3C NMR spectrum of 7-Amino-5-(3-chlorophenyl)-1,3-dimethyl-2,4-dioxo0-2,3,4,5-tetrahydro-
1H-pyrano [2,3-d] pyrimidine-6-carbonitrile



7-Amino-5-(2,3-dichlorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano [2,3-

d] pyrimidine-6-carbonitrile
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White solid; mp 238 °C ; IR(KBr,Cm™ )uma= 3406, 3317, 3198, 2929, 2194, 1707, 1692,
1639, 1489, 1387, 1230, 1185, 1045, 752; 'HNMR(400MHZ,DMSO-ds): &= 3.07(s,3H,
NMe), 3.40(s,3H,NMe), 4.92 (s,1H,CH), 7.25-7.47 (m,5H, ,Ar-H and NH2); 13C NMR
(100 MHz, DMSO-dg): § = 29.2, 30.7, 58.2, 89.4, 120, 129.9, 130.4, 130.5, 131.9, 133.1,
151.5, 153.1, 159.4, 161.9 ppm; MS:m/z=378(M")
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Fig. S4. The IR spectrum of 7-Amino-5-(2,3-dichlorophenyl)-1,3-dimethyl-2,4-dioxo0-2,3,4,5-tetrahydro- 1 H-pyrano
[2,3-d] pyrimidine-6-carbonitrile
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Fig. S5. The 'H NMR spectrum of 7-Amino-5-(2,3-dichlorophenyl)-1,3-dimethyl-2,4-diox0-2,3,4,5-tetrahydro-1H-
pyrano [2,3-d] pyrimidine-6-carbonitrile
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Fig. S6. The 13C NMR spectrum of 7-Amino-5-(2,3-dichlorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-
pyrano [2,3-d] pyrimidine-6-carbonitrile



7-Amino-5-(3-fluorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano [2,3-d]

pyrimidine-6-carbonitrile

White solid; mp 228-229 °C; IR(KBr,Cm™")v,= 3381,3309 , 3191, 2199, 1708, 1691, 1640,
1493, 1387, 1232, 1191, 1037, 850, 751, 572; '"H NMR (400 MHz, DMSO-dg): 6 =3.06(s,3H,

NMe), 3.42(s,3H,NMe), 4.33(s,|H,CH), 7.09-7.35 (m,6H, Ar-H and NH2); *C NMR (100 MHz,
DMSO-dg): § = 29.2, 30.7, 37.4, 60, 90.2, 116.4, 116.6, 120.5, 130.8, 130.9, 135.1,

141.9, 151.5, 152.6, 159.1, 161 .4,
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3381.20cm-1

162.0 ppm; MS:m/z=328(M™)
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Fig. S7. The IR spectrum of 7-Amino-5-(3-fluorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano

[2,3-d] pyrimidine-6-carbonitrile
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Fig. S8. The 'H NMR spectrum of 7-Amino-5-(3-fluorophenyl)-1,3-dimethyl-2,4-dioxo0-2,3,4,5-
tetrahydro-1H-pyrano [2,3-d] pyrimidine-6-carbonitrile
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Fig. S9. The 13C NMR spectrum of 7-Amino-5-(3-fluorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-
tetrahydro-1H-pyrano [2,3-d] pyrimidine-6-carbonitrile



7-Amino-5-(2-fluorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano [2,3-d]

pyrimidine-6-carbonitrile

White solid; mp 238-239 °C; IR(KBr,Cm U= 3390, 3312, 3194, 2196, 1705, 1687,

1641, 1490, 1390, 1235, 1192, 1039, 969, 760, 572; 'H NMR (400 MHz, DMSO-dy): & =
3.04(s,3H,NMe), 3.39(s,3H,NMe), 4.59(s,1H,CH), 7.10-7.36 (m,6H, Ar-H and NH2)

13C NMR (100 MHz, DMSO-dg): 8 = 29.2, 30.7, 32, 58.7, 89.2, 116.7, 117, 120.4,

126.0,130.4, 131.4, 132.2, 132.3, 151.5, 153, 159.5, 160.4, 161.9, 162.8 ppm; MS:m/z=328(M")
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Fig. S10. The IR spectrum of 7-Amino-5-(2-fluorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-

pyrano [2,3-d] pyrimidine-6-carbonitrile
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Fig. S11. The 'H NMR spectrum of 7-Amino-5-(2-fluorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-
1H-pyrano [2,3-d] pyrimidine-6-carbonitrile
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Fig. S12. The 3C NMR spectrum of 7-Amino-5-(2-fluorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-
tetrahydro-1H-pyrano [2,3-d] pyrimidine-6-carbonitrile



7-Amino-5-(4-chloro-3-nitrophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano
[2,3-d] pyrimidine-6-carbonitrile
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White solid; mp 209-210 °C; IR(KBr,Cm)upme= 3395 , 3316, 3198, 2201, 1716, 1690,
1639, 1489, 1392, 1231, 1186, 1047, 969, 752, 505; 'H NMR (400 MHz, DMSO-dy):

5 =3.04(s,3H,NMe),3.40(s,3H,NMe), 4.49(s,1H,CH), 7.47-7.95(m, SH, NH, ,Ar-H)
13C NMR (100 MHz, DMSO-dg): § = 29.2,30.7, 37.4, 58.7, 88.8, 120.2, 124.5, 125.7,
132.8, 134.6, 147.0, 149.3, 151.6, 153.1, 159.2, 162.1 ppm; MS:m/z=389(M")
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Fig. S13. The IR spectrum of 7-Amino-5-(4-chloro-3-nitrophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-
tetrahydro-1H-pyrano [2,3-d] pyrimidine-6-carbonitrile
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Fig. S14. The 'H NMR spectrum of 7-Amino-5-(4-chloro-3-nitrophenyl)-1,3-dimethyl-2,4-diox0-2,3,4,5-
tetrahydro-1H-pyrano [2,3-d] pyrimidine-6-carbonitrile
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Fig. S15. The 3C NMR spectrum of 7-Amino-5-(4-chloro-3-nitrophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-
tetrahydro-1H-pyrano [2,3-d] pyrimidine-6-carbonitrile



7-Amino-5-(2-bromophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano [2,3-d]

pyrimidine-6-carbonitrile
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White solid; mp 237-238°C; IR(KBr,Cm ) v,.,= 3396, 3311, 3190, 2194, 1709, 1687,
1641, 1488, 1389, 1232, 1189, 1026, 969, 749, 567, '"H NMR (400 MHz, DMSO-dy):

0 =3.04(s,3H,NMe), 3.34(s,3H,NMe), 4.85(s,1H,CH), 7.13-7.53 (m,6H, NH,,Ar-H)

3C NMR (100 MHz, DMSO-dg): 6 =29.2, 30.7, 37.4, 58.9, 89.8, 120, 124.4, 129.7, 130.2,
131.8, 134, 144.4, 151.6, 153, 159.2, 161.9 ppm; MS:m/z=389(M")
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Fig. S16. The IR spectrum of 7-Amino-5-(3-bromophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-
pyrano [2,3-d] pyrimidine-6-carbonitrile
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Fig. S17. The 'H NMR spectrum of 7-Amino-5-(3-bromophenyl)-1,3-dimethyl-2,4-dioxo0-2,3,4,5-tetrahydro-

1H-pyrano [2,3-d] pyrimidine-6-carbonitrile
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Fig. S18. The 3C NMR spectrum of 7-Amino-5-(3-bromophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-

tetrahydro-1H-pyrano [2,3-d] pyrimidine-6-carbonitrile



7-Amino-5-(2-methoxyphenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano [2,3-

d] pyrimidine-6-carbonitrile
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White solid; mp 209-210°C; IR(KBr,Cm™ )= 3483, 3311, 3172, 2962, 2190, 1715,
1680, 1642, 1489, 1382, 1229, 1188, 1020, 753, 568; 'H NMR (400 MHz, DMSO-dg):

8 =3.04(s,3H,NMe), 3.38(s,3H,NMe), 3.72(s,3H,CHs), 4.61(s,1H,CH), 6.82-7.16 (m,6H,
NH,,Ar-H); 3C NMR (100 MHz, DMSO-dg): & =29.2, 30.6, 32.7, 57.2, 59.3, 89.8, 113.1,
120.7, 122, 129.6, 130.2, 133.2, 151.6, 153.1, 158.5, 159.8, 161.9 ppm; MS:m/z=340(M")
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Fig. S19. The IR spectrum of 7-Amino-5-(2-methoxyphenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-
1H-pyrano [2,3-d] pyrimidine-6-carbonitrile
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Fig. S20. The 'H NMR spectrum of 7-Amino-5-(2-methoxyphenyl)-1,3-dimethyl-2,4-dioxo0-2,3,4,5-
tetrahydro-1H-pyrano [2,3-d] pyrimidine-6-carbonitrile
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Fig. S21. The '3C NMR spectrum of 7-Amino-5-(2-methoxyphenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-
tetrahydro-1H-pyrano [2,3-d] pyrimidine-6-carbonitrile



7-Amino-5-phenyl-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano [2,3-d]

pyrimidine-6-carbonitrile
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White solid; mp 218-220 °C (mp 210°C ); IR(KBr,Cm™)Upma= 3382,3308,3193,2196
,1706,1688,1643,1493,1388,1232,1192,1040,702,596; '"HNMR( 90 MHZ,DMSO-dg)5: 3.09
(s,3H,NMe), 3.37 (s,3H,NMe), 4.33 (s,1H,CH),6.89-7.50 (m,7H,Ar-H and NH2)

501.33cm-1
569.51cm-1
3193.23cm-1

3308 81em-1
3382.78cm-1

702.17cm-1

1232.11em-1
2186 91om-1 1182.796m-1

1388.77cm-1
1643.14cm-1
1706 52cm-1 1688.06cm-1

2500 2000 1500 500400
cm-1

Fig. S22. The IR spectrum of 7-Amino-5-phenyl-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano
[2,3-d] pyrimidine-6-carbonitrile
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Fig. S23. The 'H NMR spectrum of 7-Amino-5-phenyl-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-

pyrano [2,3-d] pyrimidine-6-carbonitrile

7-Amino-5-(4-methylphenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano
[2,3-d] pyrimidine-6-carbonitrile
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White solid; mp 217-218 °C (mp 221-223°C); IR(KBr,Cm)v,,=7772,3310, 3201, 2925, 2199,
1708, 1687, 1641, 1489, 1388, 1227, 1184, 750, 571; 'THNMR(90 MHZ,DMSO-ds)5:

2.25 (s,3H, Me), 3.07 (s,3H,NMe), 3.39 (s,3H,NMe), 4.27 (s,1H,CH), 6.93-7.40(m,6H,

Ar-H and NH2)
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Fig. S24. The IR spectrum of 7-Amino-5-(4-methylphenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-
pyrano [2,3-d] pyrimidine-6-carbonitrile
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Fig. S25. The '"H NMR spectrum of 7-Amino-5-(4-methylphenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-
1H-pyrano [2,3-d] pyrimidine-6-carbonitrile



7-Amino-5-(4-chlorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano
[2,3-d] pyrimidine-6-carbonitrile

cl
o
~N /N
1Y)
0” "N 07 "NH,

White solid; mp 206 °C (mp 206-208°C ); IR(KBr,Cm ! )uma= 3423, 3297, 3183, 2955,
2191, 1704, 1640, 1491, 1382, 1229, 1186, 969, 834

'HNMR(90MHZ, DMSO-dg)5:3.21(s,3H,NMe), 3.47(s,3H,NMe), 4.46(s, 1 H,CH), 6.73
(brs, 2H,NH2), 7.25(s,4H, Ar-H)

834.99cm-1
3183.57cm-1 752.10cm-1

3297 17cm-1
3423 94em-1

1186.78cm-1
1382.75cm-1

1704.72em-1

2500 2000 500400
cm-1

Fig. S26. The IR spectrum of 7-Amino-5-(4-chlorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-
pyrano [2,3-d] pyrimidine-6-carbonitrile



3.003.06

T T T T T T T T T T T T T T T T
8 6 2
JEOL FQ90 REMANIFACTURE BY ADIMI-TEL 8863679 USER: DM= 0 NO _ DATE: 00/20/14
| |Sw1: 3000 | |OF1: 426.7 |PTS1d: 32768 |
PW: 16.0 usec PD: 1.7 sec WinNuts - RAR28H.FID]

Fig. S27. The 'H NMR spectrum of 7-Amino-5-(4-chlorophenyl)-1,3-dimethyl-2,4-diox0-2,3.,4,5-
tetrahydro-1H-pyrano [2,3-d] pyrimidine-6-carbonitrile

7-Amino-5-(2-chlorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano [2,3-d]

pyrimidine-6-carbonitrile

cl
o
~N /N
1Y)
0~ "N~ 0" "NH,

White solid; mp 243-244 °C (mp238-239°C); IR(KBr,Cm")v .= 3395, 3312, 3193,

2194, 1707, 1688, 1641, 1489, 1390, 1233, 1192, 1036, 970, 751, 570; 'HNMR( 400

MHZ, DMSO-dg): 8= 3.06 (s,3H,NMe), 3.36 (s,3H,NMe),4.86 (s,1H,CH), 6.98-7.49(m,5H,Ar-H
and NH2)
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Fig. S28. The IR spectrum of 7-Amino-5-(2-chlorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro- 1 H-

pyrano [2,3-d] pyrimidine-6-carbonitrile

3.083.00

USER: DM= 0 NO _ DATE: 00/10/14
|PTS1d: 32768 |

Fig. S29. The 'H NMR spectrum of 7-Amino-5-(2-chlorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-
tetrahydro-1H-pyrano [2,3-d] pyrimidine-6-carbonitrile



7-Amino-5-(2,4-dichlorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano [2,3-

d] pyrimidine-6-carbonitrile

cl
cl
o
~N /N
1Y)
0” "N 07 "NH,

White solid; mp 211-212 °C(mp193-195°C ); IR(KBr,Cm)umae= 3391, 3300, 3188,

3082, 2961, 2196, 1708, 1691, 1640, 1492, 1383, 1228, 1186, 1048, 847, 753, 573;
THNMR( 90MHZ,DMSO-d): 8= 3.06 (s,3H,NMe), 3.37 (s,3H,NMe), 4.84 (s,1H,CH),

6.57-7.50 (m,5H,Ar-H and NH2)

2961.98cm-1

3082.13cm-1

3188.45cm-1

3391.74cm-1
3309.21cm-1

2196.30cm-1

1482 .43cm-
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1691 39cm-1 .

115‘
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Fig. S30. The IR spectrum of 7-Amino-5-(2,4-dichlorophenyl)-1,3-dimethyl-2,4-dioxo0-2,3,4,5-tetrahydro-

1H-pyrano [2,3-d] pyrimidine-6-carbonitrile
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Fig. S31. The '"H NMR spectrum of 7-Amino-5-(2,4-dichlorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-
tetrahydro-1H-pyrano [2,3-d] pyrimidine-6-carbonitrile

7-Amino-5-(4-fluorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano [2,3-d]

pyrimidine-6-carbonitrile

F
o
1Y)
0” "N 07 "NH,

White solid; mp 227-228 °C (mp 230-232°C ); IR(KBr,Cm)v,= 3381, 3309, 3192,
2955, 2199, 1709, 1688, 1641, 1493, 1387, 1225, 1191, 1084, 1039
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Fig. S32. The IR spectrum of 7-Amino-5-(4-fluorophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-
pyrano [2,3-d] pyrimidine-6-carbonitrile

7-Amino-5-(4-nitrophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano [2,3-d]

pyrimidine-6-carbonitrile

NO,
o

Y

0~ "N~ S0” "NH,

White solid; mp 217-219 °C (mp 212°C ); IR(KBr,Cm)v,,..= 3390, 3306, 3196, 3076,
2958, 2206, 1689, 1645, 1631, 1518, 1486, 1382, 1231, 1188, 1034, 823, 754, 574;
"THNMR( 90MHZ,DMSO-ds): 6= 3.07 (s,3H,NMe), 3.37 (s,3H,NMe), 4.52 (s,1H,CH),
7.18-8.24(m,6H,Ar-H and NH2)
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Fig. S33. The IR spectrum of 7-Amino-5-(4-nitrophenyl)-1,3-dimethyl-2,4-dioxo0-2,3,4,5-tetrahydro- 1 H-pyrano
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Fig. S34. The 'H NMR spectrum of 7-Amino-5-(4-nitrophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-



7-Amino-5-(3-nitrophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano [2,3-d]

pyrimidine-6-carbonitrile

White solid; mp 204 °C; IR(KBr,Cm")u.= 3433, 3362, 3308, 3195, 3091, 2200, 1694,
1633, 1491, 1348, 1232, 1183, 1025, 968, 775, 573
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1l s7367em1
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2200.96cm-1 3%cm-1
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1694.83cm-1633.92cm-1

2500 2000 1500 500400
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Fig. S35. The IR spectrum of 7-Amino-5-(4-bromophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano
[2,3-d] pyrimidine-6-carbonitrile

7-Amino-5-(4-bromophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano [2,3-d]

pyrimidine-6-carbonitrile

Br
0
~N /N
N
O)\N 0~ “NH,

White solid; mp 235 °C (mp 235-237°C); IR(KBr,Cm")v,,,,= 3428, 3300, 3184, s2952,
2191, 1705, 1687, 1643, 1607, 1489, 1384, 1231, 1187
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Fig. S36. The IR spectrum of 7-Amino-5-(3-nitrophenyl)-1,3-dimethyl-2,4-diox0-2,3,4,5-tetrahydro- 1 H-pyrano
[2,3-d] pyrimidine-6-carbonitrile

7-Amino-5-(3-bromophenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano [2,3-d]

pyrimidine-6-carbonitrile

Br
0
"
O)\N 0~ “NH,

White solid; mp 209°C (mp 217-218°C);IR(KBr,Cm)v,,,,,=3378, 3311, 3199, 2203, 1717,
1685, 1635, 1489, 1391, 1227, 1185, 1024, 971, 751, 575
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Fig. S37. The IR spectrum of 7-Amino-5-(3-bromophenyl)-1,3-dimethyl-2,4-dioxo0-2,3,4,5-tetrahydro-1H-pyrano
[2,3-d] pyrimidine-6-carbonitrile



7-Amino-5-(4-methoxyphenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano [2,3-

d] pyrimidine-6-carbonitrile

OMe
o)
Y
O)\N 0~ “NH,

White solid; mp 226-227°C (mp 225-227°C); IR(KBr,Cm")v,,,,=3417, 3301, 3188, 2948, 2832,
2193, 1702, 1685, 1637, 1613, 1511, 1387, 1224, 1036, 849, 756, 565
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Fig. S38. The IR spectrum of 7-Amino-5-(4-methoxyphenyl)-1,3-dimethyl-2,4-dioxo-2,3,4,5-tetrahydro-1H-pyrano
[2,3-d] pyrimidine-6-carbonitrile






