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1. Experimental section

General Considerations. Microwave reactions were performed in a CEM Discover BenchMate
single-mode microwave reactor with a new sealed pressure regulation 10-mL pressurized vial with
““snap-on’’ cap and teflon-coated magnetic stir bar. The standard temperature control system for the
Discover System consists of a non-contact calibrated infrared sensor which monitors and controls the
temperature conditions of the reaction vessel located in the instrument cavity. The glassware used in
the experiments was carefully cleaned and oven dried. Completion of reaction was checked by
commercially available thin layer chromatography (TLC) from Merck, made up of silica gel
60/Kieselguhr F;s4 precoated on Aluminum sheets (thickness 0.2 mm). Column chromatography was
performed using Merck silica gel (100-200 mesh). Visualization of spots on TLC plate was
accomplished with UV light. Unless otherwise noted, all reagents were obtained from commercial
suppliers and used without further purification. Products yield refer to either crude or isolated yield

after column chromatography.

Synthetic procedure for Acrylamides (1-6):

Method A. (Conventional): Aldehyde (20 mmol) and cyanoacetamide (20 mmol) were taken in a
round bottomed flask in equimolar amount. Distilled water was added to facilitate the stirring and
reaction mixture was refluxed with stirring on oil bath for specified time. Completion of reaction was
confirmed by TLC. After completion of reaction, mixture was cooled at room temperature to form

precipitate. Precipitate formed was filtered and dried in air.

Method B. (Micro Wave): In a sealed pressure regulation 10-mL pressurized vial were placed
aldehyde (1 mmol), Cyanoacetamide (1 mmol), 1.0 mL distilled water and a teflon coated magnetic
stir bar. The vessel was closed with a snap-on cap, stirred at room temperature for 2-5 min and then
placed into the MW cavity. Microwave irradiation of 60 W at a set temperature of 120°C was used

and the reaction mixture was held under these conditions for the specified time. Completion of



reaction was confirmed by TLC. After completion of reaction, mixture was cooled at room

temperature to form precipitate. Precipitate formed was filtered and dried in air.

Physical and spectral data of products:

2-cyano-3-phenylacrylamide (1);

Crystalline white solid; yield: 99% (MW), 98% (thermal), m.p. 102-105 °C; IR (Via/cm') 3401,
3163, 2219, 1693, 1597; 'H NMR (300 MHz, CDCls) 6y 8.34 (s, 1H, Vinylic-H), 7.96 (d, 2H, J =9,
Ar-H), 7.55 (t, 3H, J = 6, Ar-H), 6.36 (s, 1H, NH,), 6.06 (s, 1H, NH,); 13C NMR (75 MHz, CDCl3)
162.2, 153.9, 132.9, 131.5, 130.7, 129.2, 116.9, 103.1. Chemical Formula: C;,HgN,O, Elemental

Analysis: Calculated; C, 69.76; H, 4.68; N, 16.27; Found; C, 69.53; H, 4.70; N, 16.30.

3-(4-chlorophenyl)-2-cyanoacrylamide (2):

White solid; yield: 98% (MW), 92% (thermal), m.p. 183-185 °C; IR (Via/cm!) 3455, 3154, 2212,
1703, 1587; 'H NMR (300 MHz, CDCl;) &y 8.14 (s, 1H, Vinylic-H), 7.93 (d, 2H, J =9, Ar-H), 7.78
(s, 2H, NH,), 7.64 (d, 2H, J = 9, Ar—H); '3C NMR (75 MHz, CDCls) 162.6, 149.3, 137.0, 131.7,
130.8, 129.4, 116.3, 107.3 Chemical Formula: C,yH;N,OCIl, Elemental Analysis: Calculated; C,

58.13; H, 3.41; N, 13.56; Found; C, 58.05; H, 3.50; N, 13.50.

2-cyano-3-(3, 4-dimethoxyphenyl)acrylamide (3):

Green yellow solid; yield: 98% (MW), 91% (thermal), m.p. 185-188 °C; IR (Via/cm™) 3394, 3165,
2214, 1694, 1584; '"H NMR (300 MHz, CDCl;) &y 8.08 (s, 1H, Vinylic-H), 7.77 (s, 2H, NH,), 7.63
(s, IH, Ar-H), 7.54 (d, IH, J =9, Ar-H), 7.11 (d, 1H, J = 6, Ar—H), 3.83 (s, 3H, OCH3;), 3.78 (s, 3H,
OCHj3;); 3C NMR (75 MHz, CDCl3) 163.1, 152.5, 150.6, 148.6, 125.6, 124.4, 117.2, 112.1, 111.7,
102.7; Chemical Formula: C;;H;;N,0;, Elemental Analysis: Calculated; C, 62.06; H, 5.21; N,

12.06;. Found; C, 62.0; H, 5.18; N, 12.10.



2-cyano-3-(4-methoxyphenyl)acrylamide (4):

White solid; yield: 97% (MW), 93% (thermal), m.p. 197-199 °C; IR (Vpa/cm!) 3447, 3176, 2208,
1698, 1583; 'H NMR (300 MHz, CDCl3) 6y 8.26 (s, 1H, Vinylic-H), 7.97 (d, 2H, J =9, Ar-H), 7.01
(d, 2H, J =9, Ar-H), 6.26 (br s, 1H NH,), 5.65 (br s, 1H NH3), 3.89 (s, 3H, OCH3); *C NMR (75
MHz, CDCl;) 163.2, 162.4, 152.3, 132.8, 124.46, 117.3, 114.2, 100.3, 55.3; Chemical Formula:
Ci11H10N,0,, Elemental Analysis: Calculated; C, 65.34; H, 4.98; N, 13.85;. Found; C, 65.30; H,

5.00; N, 13.80.

2-cyano-3-(p-tolyl)acrylamide (5):

Crystalline white solid; yield: 99% (MW), 94% (thermal), m.p. 147-149 °C; IR (Vpa/cm!) 3416,
3116, 2224, 1704, 1605, 1379, 1350; '"H NMR (300 MHz, CDCls) 8y 8.29 (s, 1H, Vinylic-H), 7.87
(d, 2H,J =9, Ar-H), 7.31 (d, 2H, J =9, Ar-H), 6.4 (br s, 2H NH,), 2.43 (s, 3H, CH3); *C NMR (75
MHz, CDCl;) 162.4, 153.9, 153.8, 144.3, 130.9, 130.8, 129.9, 128.9, 117.2, 101.6, 21.8; Chemical
Formula: C,;H;(N,O, Elemental Analysis: Calculated; C, 70.95; H, 5.41; N, 15.04;. Found; C,

71.90; H, 5.38; N, 15.09.

2-cyano-3-(3-nitrophenyl)acrylamide (6):

White solid; yield: 96% (MW), 85% (thermal), m.p. 173-175 °C; IR (Vma/cm) 3416.40, 3116.34,
2224.57, 1704.25, 1605.05, 1526.42; '"H NMR (300 MHz, CDCl;) 8y 8.74 (s, 1H, Vinylic-H), 8.37
(d, 1H, J = 7.8, Ar-H), 8.30 (d, 2H, J = 9, Ar-H), 7.98 (br s, 2H, N-H), 7.86 (m, 3H, Ar-H); *C
NMR (75 MHz, CDCl;) 162.1, 148.3, 148.0, 135.9, 133.4, 130.8, 126.2, 124.1, 115.8, 109.5;
Chemical Formula: C;(H;N;0;, Elemental Analysis: Calculated; C, 55.30; H, 3.25; N, 19.35;.

Found; C, 55.28; H, 3.21; N, 19.37.



2-cyano-3-(2-nitrophenyl)acrylamide (7):

White solid; yield: 92% (MW), 75% (thermal), m.p. 170-172 °C; IR (vpa/cm') 3393.54, 3179.31,
2234.58, 1718.96, 1613.77, 1524.39, 1387.90, 1352.98; 'H NMR (300 MHz, CDCl; + few drop of
DMSOyge) 0y 8.68 (s, 1H, Vinylic-H), 8.26 (d, 1H, J = 8.4, Ar-H), 7.83 (d, 2H, J = 3.6, Ar-H), 7.73
(m, 2H, Ar-H), 7.24 (s, 1H, NH;), 7.18 (s, 1H, NH,); 3C NMR (75 MHz, CDCl;) 160.4, 150.0,
133.8, 131.2, 129.9, 128.1, 124.7, 120.3, 114.6; Chemical Formula: C;,H,;N;O;, Elemental

Analysis: Calculated; C, 55.30; H, 3.25; N, 19.35;. Found; C, 55.29; H, 3.24; N, 19.35.

2-cyano-3-(4-nitrophenyl)acrylamide (8):

Dirty white solid; yield: 95% (MW), 80% (thermal), m.p. 234-235 °C; IR (Vpa/cm!) 3441.73,
3346.68, 2244.68, 1693.36, 1602.13, 1509.82, 1344.97; 'H NMR (400 MHz, DMSOQOy) 6y 8.37 (s,
2H, J = 8.8, Ar-H), 8.28 (d, 1H, Vinylic-H), 8.16 (d, 2H, J = 8.8, Ar-H), 8.05 (s, 1H, NH,), 7.89 (s,
1H, NH,); 13C NMR (100 MHz, DMSOg) 162.5, 149.2, 148.7, 138.4, 131.4, 124.5, 116.1, 111.0;
Chemical Formula: C;yH;N;0;, Elemental Analysis: Calculated; C, 55.30; H, 3.25; N, 19.35;.

Found; C, 55.28; H, 3.26; N, 19.36.

Synthetic procedure for 2-pyridones:

Clean and freshly cut sodium metal (1.2 equivalents) was completely dissolved in dried ethanol then
ketone (1.0 equivalent) was added and stirred for 30 minutes. After that acrylamide (1.0 equivalent)
was added and stirring was continued for specified time. Completion of reaction was checked by
TLC. After completion of the reaction water was added (to make 1:1, ethanol:water mixture) and
stand at 0-5 °C for precipitate formation. Then filtered and dried in air. For isomeric mixture column
chromatography was performed to isolate the isomers. Elutent ratio for separation of each isomer has

been shown in table 6.



Table 6. Separation of isomeric mixtures by column chromatography.

Compound Name Eluent ratio (Ethyl acetate:Hexane)
1b 80:20
lh 40:60
1d 60:40
le 20:80
1f 25:75
lg 10:90
li 05:95
2d 40:60
2e 20:80
2f 25:75
2g 10:90
4d 35:65
4e 20:80
5d 50:50
Se 20:80

Physical and spectral data of products:

6-methyl-2-0x0-4-phenyl-1,2-dihydropyridine-3-carbonitrile (1a):

Green yellow solid; yield: 85%: mp. 265-270 °C; IR (Vpa/cml): 2221.65, 1660.71, 1625.53; 'H
NMR (300 MHz, DMSOgs, 298 K, TMS): 6y 12.59 (br s, 1H, NH), 7.56 (m, 5H, Ar-H), 6.29 (s, 1H,
Pyridone-Ring-H), 2.28 (s, 3H, CH3); *C NMR (75 MHz, DMSOy) 161.4, 160.0, 152.1, 136.0,
130.2, 128.7, 127.9, 116.6, 106.5, 97.2, 19.1; Chemical Formula: C;3H;(N,O, Elemental Analysis:

Calculated; C, 74.27; H, 4.79; N, 13.33;. Found; C, 74.26; H, 4.78; N, 13.34.
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2-0x0-4,6-diphenyl-1,2-dihydropyridine-3-carbonitrile (1b):

Light green yellow solid; yield: 96%: mp. 298-300 °C; IR (Vpa/cm'): 2218.87, 1645, 1608.16; 'H
NMR (300 MHz, DMSOyg¢, 298 K, TMS): oy 12.82 (br s, 1H NH), 7.89 (d, 2H, J = 6, Ar-H), 7.72 (d,
2H, J = 6, Ar-H), 7.55 (m, 6H, Ar-H), 6.82 (s, 1H Pyridone-Ring-H); 1*C NMR (75 MHz, DMSO)
162.0, 159.8, 151.4, 136.0, 132.2, 131.1, 130.4, 128.9, 128.7, 128.5, 128.2, 127.7, 116.5, 106.1;
Chemical Formula: C;gH;N,O, Elemental Analysis: Calculated; C, 79.39; H, 4.44; N, 10.29;.

Found; C, 79.40; H, 4.44; N, 10.28.

6-(4-chlorophenyl)-2-o0xo0-4-phenyl-1,2-dihydropyridine-3-carbonitrile (1¢):

White solid; yield: 95%: mp. 270 °C; IR (Vpa/cml): 2222.06, 1662.48, 1613.45; 'H NMR (300
MHz, DMSOg, 298 K, TMS): 8y 12.85 (br s, 1H, NH), 7.94 (d, 2H, J =9, Ar-H), 7.73 (dd, 2H, J =
9, Ar-H), 7.59 (m, 5H, Ar-H), 6.88 (s, 1H, Pyridone-Ring-H); 1*C NMR (75 MHz, DMSOg) 166.7,
162.1, 159.5, 150.5, 135.9, 131.3, 130.4, 129.6, 128.8, 128.7, 128.2, 116.3, 106.8, 98.3; Chemical
Formula: C;3H;N,0OCI, Elemental Analysis: Calculated; C, 70.48; H, 3.61; N, 9.13;. Found; C,

70.50; H, 3.60; N, 9.10.

5,6-dimethyl-2-0x0-4-phenyl-1,2-dihydropyridine-3-carbonitrile (1d):

Yellow green solid; yield: 89%: mp. 270-272 °C; IR (Vpa/cm!): 2224.60, 1648.31, 1595.18; 'H
NMR (300 MHz, CDCls, 298 K, TMS): oy 12.89 (br s, 1H, NH), 7.51 (m, 3H, Ar-H), 7.25 (d, 2H, J
= 6, Ar-H), 2.40 (s, 3H, CHj;), 1.81 (s, 3H, CH3;); *C NMR (75 MHz, CDCl3) 163.0, 162.6, 149.6,
136.0, 129.3, 128.8, 128.0, 127.6, 115.3, 106.6, 101.2, 18.7, 14.4; Chemical Formula: C,,H,,N,0,

Elemental Analysis: Calculated; C, 74.98; H, 5.39; N, 12.49;. Found; C, 74.95; H, 5.40; N, 12.50.

6-ethyl-2-0x0-4-phenyl-1,2-dihydropyridine-3-carbonitrile (1e):



Yellow green solid; yield: 11%: mp. 257-260 °C; IR (Vpa/cm!): 2224.42, 1647.95, 1605.11; 'H
NMR (300 MHz, DMSOyg, 298 K, TMS): 8 12.57 (br s, 1H, NH), 7.60 (d, 1H, J = 2.4, Ar-H), 7.58
(d, 1H, J = 3.0, Ar-H), 7.52 (t, 3H, J = 2.7, Ar-H), 6.31 (s, 1H, Pyridone-Ring-H), 2.60 (q, 2H, J =
7.2,7.5,7.8 -CH,-), 1.19 (t, 3H, J = 7.5, CHj3); *C NMR (75 MHz, DMSOg) 161.9, 160.8, 157.7,
136.5, 130.8, 129.2, 129.1, 128.4, 117.0, 105.5, 26.3, 12.9; Chemical Formula: C,4;H;N,0,

Elemental Analysis: Calculated; C, 74.98; H, 5.39; N, 12.49;. Found; C, 74.96; H, 5.35; N, 12.52.

5-ethyl-6-methyl-2-0x0-4-phenyl-1,2-dihydropyridine-3-carbonitrile (1f):

White solid; yield: 27%: mp. 272-275 °C; IR (Vpa/cm™): 2225.40, 1644.93, 1594.03; '"H NMR (300
MHz, CDCl;, 298 K, TMS): éy 13.82 (br s, 1H, NH), 7.50 (d, 2H, J = 5.1, Ar-H), 7.27 (m, 3H, J =
2.7, 4.8, Ar-H), 2.48 (s, 3H, CH3), 2.31 (q, 2H, J =4.8, 7.2, -CH,-), 0.90 (t, 3H, J = 7.5, 7.2, CHj3);
13C NMR (75 MHz, CDCl3) 163.1, 162.4, 149.5, 135.8, 129.1, 128.9, 128.7, 127.2, 120.2, 115.2,
101.5,21.4, 17.8, 14.2; Chemical Formula: C;5H4N,O, Elemental Analysis: Calculated; C, 75.61;

H, 5.92; N, 11.76;. Found; C, 75.59; H, 5.90; N, 11.78.

2-0x0-4-phenyl-6-propyl-1,2-dihydropyridine-3-carbonitrile (1g):

Light green yellow solid; yield: 73%: mp. 195-197 °C; IR (Vpax/cm™'): 2221.24, 1649.41, 1617.68; 'H
NMR (300 MHz, CDCl;, 298 K, TMS): 6y 13.60 (br s, 1H, NH), 7.61- 7.49 (m, 5H, Ar-H), 6.29 (s,
1H, Pyridone-Ring-H), 2.76 (t, 2H, J = 7.2, 7.5, -CH,-), 1.88 (sext, 2H, J = 7.2, 7.5, -CH,-), 1.19 (t,
3H, ] = 7.5, CH3); *C NMR (75 MHz, DMSOy) 161.9, 160.8, 157.7, 136.5, 130.8, 129.2, 129.1,
128.4, 117.0, 105.5, 26.3, 12.9; Chemical Formula: C,;H;N,0, Elemental Analysis: Calculated;

C, 74.98; H, 5.39; N, 12.49;. Found; C, 74.97; H, 5.38; N, 12.52.

5-ethyl-6-methyl-2-o0x0-4-phenyl-1,2,3,4-tetrahydropyridine-3-carbonitrile (1h):



J

N~ ~0
H

N

=

White solid; yield: 3%: mp 211-213 °C; IR (vVpa/cml): 3219.66, 3107.79, 2253.32, 1698.85,
1677.36; '"H NMR (300 MHz, CDCls, 298 K, TMS): 6y 8.51 (br s, IH, NH), 7.33 — 7.15 (m, 5H, Ar-
H), 4.09 (d, 0.81 x 1H, J =6.9), 3.81 (d, 0.18 x 1H, J = 2.1), 3.68 (d, 0.82 x 1H, J = 6.9), 3.59 (d,
0.18 x 1H, J =2.7), 2.28 — 2.12 (m, 2H, -CH;-), 1.90 (s, 3H, CH3), 0.91 (t, 3H, J = 7.2, 7.5, CHy);
I3C NMR (75 MHz, CDCl3) 162.2, 135.8, 129.1, 128.9, 128.3, 128.2, 12.4, 116.8, 114.9, 44.5, 41.8,
23.6, 15.3, 134; Chemical Formula: C;sH(N,O, Elemental Analysis: Calculated; C, 74.97; H,

6.71; N, 11.66;. Found; C, 74.95; H, 6.70; N, 11.68.

2-0x0-4,6-diphenyl-1,2,3,4-tetrahydropyridine-3-carbonitrile (1i):

J

N™ O
H

N

Z

White solid; yield: 92%: mp 218-220 °C; IR (Vma/cm'): 3475.32, 3373.49, 3351.02, 2258.57,
1698.36, 1595.78; 'H NMR (300 MHz, DMSOg, 298 K, TMS): 6y 8.88 (s, IH, NH), 7.57 — 7.33 (m,
10H, Ar-H), 5.30 (s, 1H, =CH-), 4.94 (d, 1H, J = 12.9), 4.39 (d, 1H, J = 12.9); 13C NMR (75 MHz,
DMSOg) 163.7, 162.9, 135.1, 134.5, 129.1, 128.6, 128.2, 127.8, 116.7, 115.3, 60.4, 46.4; Chemical
Formula: CgH;4N,O, Elemental Analysis: Calculated; C, 78.81; H, 5.14; N, 10.21;. Found; C,

78.80; H, 5.12; N, 10.24.

4-(4-chlorophenyl)-6-methyl-2-0xo0-1,2-dihydropyridine-3-carbonitrile (2a):
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Chartreuse yellow solid; yield: 83%: mp (d) > 300 °C; IR (Vma/cm): 2220.95, 1661.29, 1626.27; 'H
NMR (300 MHz, DMSOg, 298 K, TMS): 8y 12.64 (br s, 1H, NH), 7.63 (m, 4H, Ar-H), 6.32 (s, 1H
Pyridone-Ring-H), 2.29 (s, 3H, CH3); '*C NMR (75 MHz, DMSOy) 161.2, 158.8, 152.4, 135.1,
134.8, 129.8, 128.8, 116.4, 106.3, 97.3, 19.1; Chemical Formula: C;3HyN,OCI, Elemental

Analysis: Calculated; C, 63.81; H, 3.71; N, 11.45;. Found; C, 63.79; H, 3.75; N, 11.41.

4-(4-chlorophenyl)-2-0x0-6-phenyl-1,2-dihydropyridine-3-carbonitrile (2b):

White solid; yield: 94%: mp (d) > 290 °C; IR (Vpa/cm): 2219.11, 1642.89, 1607.59; 'H NMR (300
MHz, DMSOgs, 298 K, TMS): 0y 7.90 (d, 2H, J =9, Ar-H),7.76 (d, 2H, J =9, Ar-H), 7.64 (d, 2H, J
=9, Ar-H), 7.53 (d, 3H, J = 6, Ar-H), 6.82 (s, 1H, Pyridone-Ring-H); 3C NMR (75 MHz, DMSO)
162.5, 158.3, 152.1, 135.2, 135.0, 132.7, 131.1, 130.2, 12., 128.8, 127.7, 116.6, 105.9; Chemical
Formula: C;gH;{N,OCIl, Elemental Analysis: Calculated; C, 70.48; H, 3.61; N, 9.13;. Found; C,

70.52; H, 3.65; N, 9.05.

4,6-bis(4-chlorophenyl)-2-o0xo0-1,2-dihydropyridine-3-carbonitrile (2¢):

Light yellow solid; yield: 97%: mp (d) 240 °C; IR (Vma/cm'): 2201.47, 1657.94, 1595.73; '"H NMR
(300 MHz, DMSOy6, 298 K, TMS): 6y 7.99 (d, 2H, J =9, Ar-H), 7.64 (d, 2H, ] =9, Ar-H), 7.56 (d,
2H, J =9, Ar-H), 7.48 (d, 2H, J = 9, Ar-H), 6.66 (s, 1H, Pyridone-Ring-H); 13C NMR (75 MHz,
DMSOq) 155.5, 154.9, 136.8, 134.1, 133.8, 1331, 132.9, 130.0, 128.9, 128.5, 128.3, 119.5, 103.3;
Chemical Formula: C3H,(N,OCl,, Elemental Analysis: Calculated; C, 63.36; H, 2.95; N, 8.21;.

Found; C, 63.30; H, 3.00; N, 8.20.

4-(4-chlorophenyl)-5,6-dimethyl-2-0x0-1,2-dihydropyridine-3-carbonitrile (2d):
Light green yellow solid; yield: 91%: mp (d) 270 °C; IR (vpa/cm™): 2223.25, 1645.16, 1606.48; 'H

NMR (300 MHz, DMSOgs, 298 K, TMS): 6y 12.61 (br s, 1H, NH), 7.58 (d, 2H, J = 8.4, Ar-H), 7.33



(d, 2H, J = 8.4, Ar-H), 2.30 (s, 3H, CH3), 1.68 (s, 3H, CH3); 13C NMR (75 MHz, DMSOQg) 160.5,
159.9, 150.7, 135.2, 135.1, 134.9, 133.8, 129.9, 129.6, 128.8, 116.3, 116.2, 111.2, 99.7, 1.0, 13.9;
Chemical Formula: C;;H;N,OCI, Elemental Analysis: Calculated; C, 65.00; H, 4.29; N, 10.83;.

Found; C, 65.02; H, 4.30; N, 10.85.

4-(4-chlorophenyl)-6-ethyl-2-0x0-1,2-dihydropyridine-3-carbonitrile (2e):

Yellow green solid; yield: 9%: mp 257-260 °C ; IR (Ve /cm!): 2219.88, 1645.77, 1613.96; 'TH NMR
(300 MHz, DMSQy, 298 K, TMS): 8y 12.56 (br s, 1H, NH), 7.56 (d, 2H, J =9, Ar-H), 7.52 (d, 2H, J
= 8.7, Ar-H), 6.25 (s, 1H, Pyridone-Ring-H), 2.50 (q, 2H, J = 7.5, -CH,-), 1.11 (t, 3H, J = 7.5, CHj3);
13C NMR (75 MHz, DMSOg) 161.4, 159.1, 157.5, 135.2, 134.9, 128.9, 116.4, 105.1, 105.0, 104.9,
97.7, 26.1, 12.7; Chemical Formula: C,;H;N,OCI, Elemental Analysis: Calculated; C, 65.00; H,

4.29; N, 10.83;. Found; C, 65.07; H, 4.31; N, 10.80.

4-(4-chlorophenyl)-5-ethyl-6-methyl-2-oxo0-1,2-dihydropyridine-3-carbonitrile (2f):

Green yellow solid; yield: 30%: mp 270 °C; IR (Vpa/cm!): 2226.47, 1650.69, 1599.76; 'H NMR
(300 MHz, DMSOy6, 298 K, TMS): 6y 12.61 (br s, 1H, NH), 7.58 (d, 2H, J = 8.1, Ar-H), 7.35 (d,
2H, J =8.4, Ar-H), 2.34 (s, 3H, CH3), 2.11 (q, 2H, ] =6.9, 7.5, 6.9, -CH,-), 0.77 (t, 3H, ] = 7.5, 7.2,
CHj;); *C NMR (75 MHz, DMSOy) 160.8, 159.7, 150.5, 135.0, 133.7, 129.4, 128.7, 117.5, 116.0,
100.3, 20.4, 17.2, 13.9; Chemical Formula: C;sH3N,0OCI, Elemental Analysis: Calculated; C,

66.06; H, 4.80; N, 10.27;. Found; C, 66.03; H, 4.82; N, 10.30.

4-(4-chlorophenyl)-2-ox0-6-propyl-1,2-dihydropyridine-3-carbonitrile (2g):
Green yellow solid; yield: 70%: mp 225-228 °C ; IR (Vma/cm'): 2221.03, 1649.66, 1614.20; 'H
NMR (300 MHz, CDCl;, 298 K, TMS): oy 13.52 (br s, 1H, NH), 7.54 (d, 2H, J = 8.4, Ar-H), 7.47

(d, 2H, J = 8.1, Ar-H), 6.25 (s, 1H, Pyridone-Ring-H), 2.72 (t, 2H, J = 7.2, 7.5, -CHy-), 1.81 (sext,
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2H,J=7.5, -CHy-), 1.04 (t, 3H, ] = 7.5, 7.2, CH3); '3C NMR (75 MHz, CDCl;) 164.0, 159.9, 155.7,
136.9, 134.2, 129.4, 129.2, 115.4, 107.2, 98.6, 35.5, 21.8, 13.5; Chemical Formula: C,sH;;N,OCl,

Elemental Analysis: Calculated; C, 66.06; H, 4.80; N, 10.27;. Found; C, 66.02; H, 4.79; N, 10.27

4-(3,4-dimethoxyphenyl)-6-methyl-2-0x0-1,2-dihydropyridine-3-carbonitrile (3a):

White solid; yield: 81%: mp (d) > 280 °C ; IR (Vi /cm!): 2214.76, 1667.34, 1627.43, 160.34; 'H
NMR (300 MHz, DMSOg, 298 K, TMS): 6y 7.22 (d, 2H, J =9, Ar-H),7.10 (d, 1H, J = 9, Ar-H),
6.36 (s, 1H, Pyridone-Ring-H); 3C NMR (75 MHz, DMSOg) 161.7, 159.7, 151.6, 150.6, 148.5,
128.0, 121.2, 117.1, 111.5, 106.4, 96.5, 55.6, 19.2; Chemical Formula: C,sH;4N,0;, Elemental

Analysis: Calculated; C, 66.66; H, 5.22; N, 10.36;. Found; C, 66.64; H, 5.25; N, 10.33.

4-(3,4-dimethoxyphenyl)-2-0x0-6-phenyl-1,2-dihydropyridine-3-carbonitrile (3b):

White solid; yield: 91%: mp (d) 248 °C; IR (Vpa/cm'): 2202.27, 1666.14, 1606.06; "H NMR (300
MHz, DMSOg, 298 K, TMS): 64 7.98 (d, 2H, J =9, Ar-H), 7.40 (m, 4H, Ar-H), 7.18 (d, 2H, J =9,
Ar-H), 7.05 (s, 1H, Ar-H), 6.61 (s, 1H Pyridone-Ring-H) 3.81 (s, 3H, OCH3;) 3.80 (s, 3H, OCHj;);
13C NMR (75 MHz, DMSOg) 157.9, 155.1, 149.2, 148.3, 139.3, 136.5, 133.1, 131.0, 128.8, 128.2,
127.0, 120.6, 111.5, 102.8, 91.9, 55.5; Chemical Formula: C,,H(N,O3;, Elemental Analysis:

Calculated; C, 72.28; H, 4.85; N, 8.43;. Found; C, 72.20; H, 4.87; N, 8.40.

6-(4-chlorophenyl)-4-(3,4-dimethoxyphenyl)-2-0xo0-1,2-dihydropyridine-3-carbonitrile (3¢):

White solid; yield: 94%: mp (d) 280 °C; IR (Vpa/cm'): 2203.79, 1680.65, 1595.41; '"H NMR (300
MHz, DMSOgs, 298 K, TMS): 64 8.26 (s, 1H, NH), 8.02 (d, 2H, J =9, Ar-H), 7.44 (d, 2H, ] =9, Ar-
H), 7.16 (d, 2H, J = 9, Ar-H), 7.04 (s, 1H, Ar-H), 6.63 (s, 1H, Pyridone-Ring-H), 3.80 (s, 6H,

OCH;); *C NMR (75 MHz, DMSOg) 157.3, 155.0, 149.3, 148.4, 138.7, 133.5, 131.2, 128.8, 128.3,
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121.2, 120.7, 111.9, 91.9, 55.7, 55.6; Chemical Formula: C,yH;sN,O;Cl, Elemental Analysis:

Calculated; C, 65.49; H, 4.12; N, 7.64;. Found; C, 65.5; H, 4.15; N, 7.61.

4-(4-methoxyphenyl)-6-methyl-2-0x0-1,2-dihydropyridine-3-carbonitrile (4a):

White solid; yield: 78%: mp (d) 242 °C; IR (Vma/cm'): 2219.10, 1661.89, 1608.48; '"H NMR (300
MHz, CDCl;, 298 K, TMS): 6y 7.60 (d, 2H, J = 9, Ar-H), 7.01 (d, 2H, J = 9, Ar-H), 6.26 (s, 1H,
Pyridone-Ring-H), 3.86 (s, 3H, OCH3), 2.29 (s, 3H, CHj3); *C NMR (75 MHz, CDCl;) 164.3, 161.6,
160.7, 150.5, 129.7, 127.9, 116.1, 114.3, 108.1, 97.7, 55.4, 19.7; Chemical Formula: C;;H;N,O,,

Elemental Analysis: Calculated; C, 69.99; H, 5.03; N, 11.66;. Found; C, 69.95; H, 5.11; N, 11.71.

4-(4-methoxyphenyl)-2-0x0-6-phenyl-1,2-dihydropyridine-3-carbonitrile (4b):

White solid; yield: 85%: mp (d) 198-200 °C; IR (Vpa/cm'): 2208.92, 1662.33, 1608.16; 'H NMR
(300 MHz, DMSOy6, 298 K, TMS): 64 7.99 (d, 2H, J = 6, Ar-H), 7.59 (d, 2H, J =9, Ar-H), 7.39 (d,
2H, J =6, Ar-H), 7.05 (d, 2H, J =9, Ar-H), 6.66 (s, 1H, Pyridone-Ring-H), 3.81 (s, 3H, OCH3); '*C
NMR (75 MHz, DMSOg) 159.8, 157.7, 155.1, 138.8, 136.5, 131.7, 130.5, 129.4, 128.2, 17.1, 120.3,
113.8, 112.4, 103.7, 55.2; Chemical Formula: C;yH4;N,O,, Elemental Analysis: Calculated; C,

75.48; H, 4.67; N, 9.27;. Found; C, 75.45; H, 4.65; N, 9.30.

6-(4-chlorophenyl)-4-(4-methoxyphenyl)-2-o0xo-1,2-dihydropyridine-3-carbonitrile (4c):

White solid; yield: 91%: mp (d) 190-195 °C; IR (Vpa/cm): 2208.92, 1667.69, 1610.39; 'H NMR
(300 MHz, DMSOg6, 298 K, TMS): 6y 8.00 (d, 2H, J =9, Ar-H), 7.58 (d, 2H, J = 6, Ar-H), 7.43 (d,
2H, J =9, Ar-H), 7.05 (d, 2H, J =9, Ar-H), 6.69 (s, 1H, Pyridone-Ring-H), 3.80 (s, 3H, OCH3); '*C
NMR (75 MHz, DMSOg) 159.9, 156.3, 155.4, 137.5, 133.8, 130.3, 129.5, 129.1, 128.9, 128.7,
128.5, 128.3, 120.1, 113.9, 55.2; Chemical Formula: C;9H;3N,0,Cl, Elemental Analysis:

Calculated; C, 67.76; H, 3.89; N, 8.32;. Found; C, 67.75; H, 3.90; N, 8.30.
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5-ethyl-4-(4-methoxyphenyl)-6-methyl-2-o0xo0-1,2-dihydropyridine-3-carbonitrile (4d):

Light green yellow solid; yield: 29%: mp 280-282 °C; IR (Vmax/cm™'): 2223.20, 1651.52, 1606.64; 'H
NMR (300 MHz, CDCl;, 298 K, TMS): 6y 13.75 (br s, 1H, NH), 7.19 (d, 2H, J = 8.4, Ar-H), 7.01(d,
2H, J = 8.7, Ar-H), 3.86 (s, 1H, OCHj3), 2.51 (s, 3H, CH3), 2.31 (quint, 2H, J = 7.2, -CH,-) 0.88 (t,
3H,J=17.2,7.5, CH;); 3C NMR (75 MHz, CDCl3) 163.1, 162.5, 160.3, 149.0, 128.8, 128.1, 120.5,
1154, 114.3, 55.2, 21.0, 17.9, 14.2; Chemical Formula: C;H;(N,0O,, Elemental Analysis:

Calculated; C, 71.62; H, 6.01; N, 10.44;. Found; C, 71.60; H, 6.00; N, 10.45.

4-(4-methoxyphenyl)-2-0x0-6-propyl-1,2-dihydropyridine-3-carbonitrile (4e):

Green yellow solid; yield: 71%: mp 180-182 °C; IR (Vpa/cml): 2222.77, 1654.40, 1604.79; 'H
NMR (300 MHz, CDCl;, 298 K, TMS): éy 7.60 (d, 2H, J = 7.8, Ar-H), 7.01(d, 2H, J = 8.1, Ar-H),
6.26 (s, 1H, Pyridone-Ring-H), 5.99 (br s, 1H, NH), 3.87 (s, 1H, OCHj3;), 2.69 (t, 2H, -CH,-), 1.80
(sext, 2H,J=4.8,7.5,7.2, -CH;,-) 1.03 (t, 3H, J = 6.6, 7.2, CH3); '3C NMR (75 MHz, CDCl3) 164.4,
161.6, 160.7, 154.8, 129.7, 128.0, 116.1, 114.3, 107.2, 97.8, 55.4, 35.5, 21.5, 13.4; Chemical
Formula: C;4HsN,0,, Elemental Analysis: Calculated; C, 71.62; H, 6.01; N, 10.44;. Found; C,

71.63; H, 6.05; N, 10.40.

6-methyl-2-0x0-4-(p-tolyl)-1,2-dihydropyridine-3-carbonitrile (5a):

White solid; yield: 80%: mp 220-222 °C; IR (Vya/cm!): 2216.91, 1651.27, 1614.82; 'TH NMR (300
MHz, CDCls, 298 K, TMS): éy 7.50 (d, 2H, J = 9, Ar-H), 7.29 (d, 2H, J = 9, Ar-H), 6.28 (s, 1H
Pyridone-Ring-H), 5.70 (br s, 1H, NH), 2.50 (s, 3H, CHj3), 2.41 (s, 3H, CH3); 3C NMR (75 MHz,
CDCl;) 164.2, 161.2, 1509, 141.1, 132.8, 129.5, 127.9, 115.9, 108.3, 108.2, 98.0, 21.3, 19.7;
Chemical Formula: C;;H;N,O, Elemental Analysis: Calculated; C, 74.98; H, 5.39; N, 12.49;.

Found; C, 75.03; H, 5.40; N, 12.45.

13



2-0x0-6-phenyl-4-(p-tolyl)-1,2-dihydropyridine-3-carbonitrile (5b):

White solid; yield: 90%: mp 215-216 °C; IR (Vpa/cm™): 2210.42, 1672.80, 1613.78; 'H NMR (300
MHz, DMSOg, 298 K, TMS): 6y 8.01 (d, 2H, J =6, Ar-H), 7.50 (d, 2H, J =9, Ar-H), 7.38 (m, 3H,
Ar-H), 7.29 (d, 2H, J = 6, Ar-H), 6.68 (s, 1H, Pyridone-Ring-H), 2.36 (s, 3H, CH3); 13C NMR (75
MHz, DMSOQOgy) 158.6, 155.0, 139.5, 138.1, 135.7, 128.9, 128.8, 128.1, 127.9, 127.6, 127.0, 126.4,
103.8, 91.4, 68.8, 20.8; Chemical Formula: C,;oH;4N,O, Elemental Analysis: Calculated; C, 79.70;

H, 4.93; N, 9.78;. Found; C, 79.72; H, 4.90; N, 9.80.

6-(4-chlorophenyl)-2-oxo-4-(p-tolyl)-1,2-dihydropyridine-3-carbonitrile (5c):

White solid; yield: 88%: mp 223-224 °C; IR (Via/cm!): 2209.89, 1659.07, 1609.22; 'H NMR (300
MHz, DMSOgs, 298 K, TMS): 64 8.02 (d, 2H, J =9, Ar-H), 7.50 (d, 2H, J = 6, Ar-H), 7.43 (d, 2H, J
=9, Ar-H), 7.29 (d, 2H, J = 6, Ar-H), 6.68 (s, 1H, Pyridone-Ring-H), 2.35 (s, 3H, CHj3;); *C NMR
(75 MHz, DMSOg) 171.1, 156.5, 155.6, 138.4, 137.6, 135.4, 133.8, 129.0, 128.2, 128.0, 120.1,
103.7, 92.5, 20.8; Chemical Formula: C,oH3N,OCIl, Elemental Analysis: Calculated; C, 71.14; H,

4.08; N, 8.73;. Found; C, 71.10; H, 4.10; N, 8.75.

5,6-dimethyl-2-o0x0-4-(p-tolyl)-1,2-dihydropyridine-3-carbonitrile (5d):

Green yellow solid; yield: 90%: mp(d) > 290 °C; IR (Vpa/cm!): 222572, 1647.27, 1599.70; 'H
NMR (300 MHz, DMSOg6, 298 K, TMS): 6y 12.53 (br s, 1H, NH), 7.31 (d, 2H, J = 7.2, Ar-H),
7.17(d, 2H, J = 7.2, Ar-H), 2.36 (s, 3H, CHj3), 2.29 (s, 3H, CH3), 1.69 (s, 3H, CH3;); *C NMR (75
MHz, DMSOy) 161.9, 160.0, 150.2, 138.5, 133.3, 129.1, 127.5, 116.4, 111.3, 99.7, 20.8, 17.9, 13.9;
Chemical Formula: C;5H4N,O, Elemental Analysis: Calculated; C, 75.61; H, 5.92; N, 11.76;.

Found; C, 75.60; H, 5.90; N, 11.78.
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6-ethyl-2-0x0-4-(p-tolyl)-1,2-dihydropyridine-3-carbonitrile (Se):

Green yellow solid; yield: 10%: mp 230 °C ; IR (Vpa/cm™): 2217.95, 1644.75, 169.86; 'H NMR
(300 MHz, CDCl3, 298 K, TMS): 6y 13.51 (br s, 1H, NH), 7.51 (d, 2H, J = 7.5, Ar-H), 7.29 (d, 2H, J
= 7.5, Ar-H), 6.28 (s, 1H, Pyridone-Ring-H), 2.79 (q, 2H, -CH;-), 2.42 (s, 3H, CHj3), 1.37 (t, 3H,
CHj;); 3C NMR (75 MHz, CDCl3) 164.3, 161.4, 156.4, 141.0, 1331, 129.5, 127.9, 115.9, 106.5,
98.3, 26.9, 21.3, 12.3; Chemical Formula: C,sH4N,O, Elemental Analysis: Calculated; C, 75.61;

H, 5.92; N, 11.76;. Found; C, 75.64; H, 5.95; N, 11.72.

6-methyl-4-(3-nitrophenyl)-2-oxo-1,2-dihydropyridine-3-carbonitrile (6a):

White solid; yield: 88%: mp (d) > 300 °C; IR (Vya/cm): 2221.75, 1663.75, 1624.77; 'H NMR (300
MHz, DMSOgs, 298 K, TMS): 6y 12.74 (br s, 1H, NH), 8.39(d, 2H, J =9, Ar-H), 8.07 (d, IH, ] = 6,
Ar-H), 7.86 (t, I1H, J =9, 6, Ar-H), 6.44 (s, 1H, Pyridone-Ring-H), 2.32 (s, 3H, CHj3); 13C NMR (75
MHz, DMSOg) 161.1, 157.6, 152.9, 147.7, 137.4, 134.5, 130.5, 124.9, 122.7, 16.2, 1064, 97.8, 19.2;
Chemical Formula: C3HoN;O;, Elemental Analysis: Calculated; C, 61.18; H, 3.55; N, 16.46;

Found; C, 61.15; H, 3.52; N, 16.50.

4-(3-nitrophenyl)-2-0x0-6-phenyl-1,2-dihydropyridine-3-carbonitrile (6b):

White solid; yield: 88%: mp (d) > 300 °C ; IR (Va/cm!): 2222.55, 1651.66, 1604.35; 'TH NMR (300
MHz, DMSOQOygs, 298 K, TMS): 6y 12.95 (br s, 1H, NH), 8.55(s, 1H, Ar-H), 8.41 (d, 1H, J =6, Ar-H),
8.20 (d, 1H, J =9, Ar-H), 7.92 (m, 3H, Ar-H), 7.56 (t, 3H, J = 4.5, 6.9, Ar-H) 6.98 (s, 1H, Pyridone-
Ring-H); *C NMR (75 MHz, DMSOgy) 161.8, 157.4, 151.3, 147.8, 139.3, 138.3, 137.4, 134.9,
131.3, 130.4, 128.9, 127.8, 124.9, 123.2, 116.1, 106.0; Chemical Formula: C,sH,;N;0;, Elemental

Analysis: Calculated; C, 68.14; H, 3.49; N, 13.24; Found; C, 68.12; H, 3.50; N, 13.24.

6-(4-chlorophenyl)-4-(3-nitrophenyl)-2-oxo-1,2-dihydropyridine-3-carbonitrile (6c):
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White solid; yield: 88%: mp (d) > 300 °C; IR (Vya/cm™): 2226.48, 1632.65, 1603.72; 'H NMR (300
MHz, DMSOQOygs, 298 K, TMS): oy 12.97 (br s, 1H, NH), 8.54(s, 1H, Ar-H), 8.41 (d, 1H, ] =9, Ar-H),
8.19 (d, 1H, J =9, Ar-H), 7.96 (d, 2H, J = 6, Ar-H), 7.88 (t, I1H, ] = 7.8, 8.1, Ar-H) 7.60 (d, 2H, J =
7.8, Ar-H), 7.05 (s, 1H, Pyridone-Ring-H); 3C NMR (75 MHz, DMSOy) 161.0, 157.1, 147.8,
137.3, 136.1, 134.9, 133.6, 132.7, 130.4, 129.6, 128.9, 124.9, 123.2, 115.9, 105.7; Chemical
Formula: C,3H;(CIN3;O3, Elemental Analysis: Calculated; C, 61.46; H, 2.87; N, 11.95; Found; C,

61.48; H, 2.88; N, 11.92.

4-(2-nitrophenyl)-2-ox0-6-phenyl-1,2-dihydropyridine-3-carbonitrile (7a):

Yellow crystalline solid; yield: 60%: mp 275-277 °C ; IR (Vpa/cm™): 2218.22, 1651.03, 1528.05,
1502.88, 1353.39; 'H NMR (400 MHz, DMSOys, 298 K, TMS): 8y 8.29(d, 1H, J = 1.0, Ar-H), 7.97-
7.87 (m, 1H, Ar-H), 7.85 (t, 3H, J = 7.0, Ar-H), 7.73-7.70 (m, 1H, Ar-H), 7.57-7.50 (m, 3H, Ar-H)
6.90 (s, 1H, Pyridone-Ring-H); 13C NMR (100 MHz, DMSOg) 161.8, 158.8, 152.5, 146.9, 135.0,
132.4, 1319, 131.7, 131.7, 131.4, 129.5, 128.1, 125.6, 115.9, 106.3; Chemical Formula:
CisH11N;0;, Elemental Analysis: Calculated; C, 68.14; H, 3.49; N, 13.24; Found; C, 68.13; H,
3.49; N, 13.23.

4-(4-nitrophenyl)-2-oxo-6-phenyl-1,2-dihydropyridine-3-carbonitrile (8a):

Green solid; yield: 87%: mp (d) > 300 °C ; IR (Vpa/cm!): 2219.64, 1658.52, 1607.07, 1515.58,
1352.46; '"H NMR (300 MHz, DMSOg, 298 K, TMS): 6y 12.97 (br s, 1H, NH), 8.38(d, 2H, J = 8.1,
Ar-H), 8.01-7.89 (m, 4H, Ar-H), 7.56-7.53 (m, 3H, Ar-H), 6.92 (s, 1H, Pyridone-Ring-H); 3C NMR
(75 MHz, DMSOQOg) 148.3, 142.2, 131.3, 129.8, 128.9, 127.8, 123.7, 115.9; Chemical Formula:
CisH11N305, Elemental Analysis: Calculated; C, 68.14; H, 3.49; N, 13.24; Found; C, 68.15; H,

3.48; N, 13.22.
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Compound (1): '"H NMR
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JEOL AL300 FTNMR

CHEMISTRY DEPARTMENT

Banaras Hindu University

VARANAST-221005

Operator : Nagendra Kuma
Shishir Singh

DFILE C:\WINNMR98\COMMO:
COMNT SR-B-26-B_1H Mr.S
DATIM Tue May 29 16:34:
OBNUC 1H

EXMOD NON

OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 Hz
SCANS 10
ACQTM 3.447 sec
PD 1.547 sec
PW1 5.2 us
IRNUC 1H

CTEMP 21.7 ¢
SLVNT CDCL3

EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 17



Compound (1): 3C NMR
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Compound (2): '"H NMR
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASTI-221005

Operator : Nagendra Kumar
Shishir Singh

DFILE C:\Sunil Rai\SR-134_lH.als
COMNT SR-134_1H Mr.Sunil Rai
DATIM Tue Nov 27 11:27:24 2012

OBNUC 1H
EXMOD NON
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 Hz
SCANS 26
ACQTM 3.447 sec
PD 1.547 sec
PW1 5.2 us
IRNUC 1H
CTEMP 22.7 ¢
SLVNT DMSO
EXREF 2.49 ppm
BF 3.00 Hz
RGAIN 12
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Compound (2): 3C NMR
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FREQU 20408.1 Hz
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Compound (3): '"H NMR
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5 COMNT SR-196_1H Mr. Sunil
DATIM Thu Sep 12 11:52:08
OBNUC 1H
EXMOD NON
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 Hz
SCANS 23
ACQTM 3.447 sec
2 g " PDl 1.;4; sec
< PW 2 us
= b Lz E IRNUC 1H
~ ~ -~ 9 CTEMP 1.9 ¢
| \ z SLVNT DMsO
EXREF 2.49 ppm
BF 1.20 Hz
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Compound (3): 3C NMR

O

NC
NH,

e

C:\WINNMR98\Data\SR-196_13C1BCM E5.als
SR-196 13C Mr. Sunil K. Rai

JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005
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Operator : Nagendra Kumar
Shishir Singh
DFILE C:\WINNMR98\Data\SR-19
COMNT SR-196_13C_Mr. Sunil X
DATIM Fri Sep 13 03:17:36 20
OBNUC 13C
EXMOD BCM
OBFRQ 75.45 MHzZ
OBSET 124.00 KHz
OBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 2000
RCQTM 1.606 sec
PD 1.394 sec
PWl 5.9 us
IRNUC 1H
CTEMP 2l1.2 c
SLVNT DMSO
EXREF 39.50 ppm
BF 1.20 Hz
RGAIN 21
(o]
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Compound (4): '"H NMR

O

NC
NH,

C: \WINNMRO8\COMMON\_DEFAULT.ALS
SR-197 1H Mr. Sunil Rai
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar
Shishir Singh

DFILE C:\WINNMR98\COMMON\ DE
COMNT SR-197_1H Mr. Sunil Ra
DATIM Wed Sep 04 16:04:42 20
OBNUC 1H

EXMOD NON
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 Hz
SCANS 32
ACQTM 3.447 sec
PD 1.547 sec
PW1 5.2 us
IRNUC 1H
CTEMP 24.2 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 25
é
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Compound (4): 3C NMR

O

NC
NH,

C:\WINNMR98\Data\SR-197_1H1BCM El.als
SR-197 1H Mr.Sunil Rai
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40.185
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T
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Cperator : Nagendra Kumar
Shishir Singh

DFILE C:\WINNMR9B\Data\SR-1¢
COMNT SR-197_1H_Mr.Sunil Rai
DATIM Wed Sep 11 19:53:00 2C
OBNUC 13C

EXMOD BCM
OBFRQ 75.45 MHz
OBSET 124.00 KHz
OBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 2000
ACQTM 1.606 sec
PD 1.394 sec
PW1l 5.9 us
IRNUC 1H
CTEMP 50.2 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 23
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Compound (5): '"H NMR

0]

N
c NH,

C:\WINNMR9B\Data\SR-201_1HINON_E5.als

-
=
®
T\

SR-201 1H Mr.Sunil Rai
ol

JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

8.296
7.313
7.286
7.266
6.401
2.430
1.865
0.000

Operator : Nagendra Kumar
Shishir Singh

T o~—7.844

f

DFILE C:\WINNMR98\Data\SR-20
COMNT SR-201_1H Mr.Sunil Rai
DATIM Mon Sep 09 13:39:16 20

OBNUC 1H
EXMOD NON
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU €016.8 Hz
] SCANS 16
ACQTM 5.446 sec
ED 1.547 sec
EWl 5.6 us
IRNUC 1H
CTEMP 21.1 ¢
E SLVNT CDCL3
o EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 16
o
Ne NHg_

PEM

25



Compound (5): 3C NMR

0]

NC
NH,

C:\WINNMR9B\Data\SR-201_1H2BCM ES5.als
SR-201 1R@r.sunil Rai

101.67

77.420
77.000
76.571

=

21.831
21.748

—

JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar
Shishir Singh
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DFILE
COMNT

DATIM Mon Sep 09 13:49:38 20
OBNUC 13C
EXMOD BCM
OBFRQ 75.45 MHz
OBSET 124.00 KHz
OBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 200
ACQTM 1.606 sec
FD 1.394 sec
PWL 5.9 us
IRNUC 1H
CTEMP 22.8 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 24
o
\
Ha,

C:\WINNMR98\Data\SR-20
SR-201_1H Mr.sunil Rai



Compound (6): '"H NMR

0

NC
NH,

NO,

C:\R.S.Khanna\SZ-135-A 1H.als
52-135-A 1H Ms. Shaziya
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University
VARANASI-221005

Operator : Nagendra Kuma

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
CRFIN
POINT
FREQU
SCANS
ACQTM
PD
PWL
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

enN

MOy

Shishir Singh

C:\R.S.Khanna\Sz-
SZ-135-A_1H Ms. S
Fri Dec 21 12:58:
1H
NON
300.40 MHz
130.00 KHz
1150.0 Hz
32768
9505.7 Hz
16
3.447 sec
1.547 sec
5.2 us

23.6 c
DMSO
2.49 ppm
1.20 Hz
15

Nihg



Compound (6): *C NMR

NC
NH»

NO,

* C:\WINNMR98\Data\SR-135-A_13C1BCM E2.als
SR-135-A 13C Mr.sunil Rai

JEOL AL300 FTNMR

= eu YE835 8 3 aupggeR CHEMISTRY DEPARTMENT

Lt mo Rwo N ® Mo oG Banaras Hindu Universit:

o @ ® smows w9 cohaomo VARANASI-221005

w - - MM NN - o MO mOm

= - flE el R g R | b BT
Operator : Nagendra Kum

Shishir Singl
DFILE C:\WINNMR98\Data
COMNT SR-135-A 13C Mr..
DATIM Tue Dec 25 17:41
OBNUC 13C
EXMOD BCM
OBFRQ 75.45 MHz
OBSET 127.30 KHz
OBFIN 44,7 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 3000
ACQTM 1.606 sec
PD 1.394 sec
PWl 6.0 us
IRNUC 1H
CTEMP 19.4 ¢
SLVNT DMSO
EXREF 39.50 ppm
BF 1.20 Hz
RGAIN 25
[4]
[ ~Mig
|
| | Nos,
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Compound (7): '"H NMR

O
NC

NO,

NH,

CAWINNMRGS \Data\SR-224_IRINON El.als
SR-234 1H Mr.Sunil Rai
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FEOT ALI00 FTHMR
CHEMISTRY DEPARTMENT
Banaras Hindu Universit
VARAMASI-Z21008

Ope

tox @ Nagendra Kum
Shishir 21

DFILE  CoAWINHMRSB\Data
COMNT  SR-234_1H_Mr.sSun
DATIM Tue Aug 19 13:30
QEN0C  1H

EXMOD WO

0BERQ 3G0.40 MHEz
OBSET 130.0% KHz
CBEIN 3150.0 Hz
POLNT 32768
FRECH 601

SCANS

RCQTH 5.

=) 1.

PRI

IRWUC  1H

CTEMP 23.4 <«

SLVNT  CDCL3
EXREF g g 0,00 ppu

BE 1.20
RGATN omie 22
=
\!
Ne Mg,
Noz’



Compound (7): *C NMR

O

NC NH,

NO,

C: \WINNMR98\Data\SR-234_1H2BCM El.als
SR-234 1H Mr.Sunil Rai

JEOL AL300 FTNMR

S 2 23 S Q88 SERERS CHEMISTRY DEPARTMENT
- < R oo e oW Banaras Hindu Universit
o (=] — O o = -

2 3 53 Q5 FER SERR8 VARANASI-221005

in — i -t -

Operator : Nagendra Kum
Shishir Sing

__—133.875
TT~—128.148
TT~—124.736

/

<

DFILE C:\WINNMR98\Data
COMNT SR-234_1H Mr.Sun
DATIM Tue Aug 19 13:46

OBNUC 13C

EXMOD BCM

OBFRQ 75.45 MHz
OBSET 124.00 KHz
OBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 300
ACQTM 1.606 sec
PD 1.394 sec
PWl 6.0 us
IRNUC 1H

CTEMP 25.0 c
SLVNT CDCL3

EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 23
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Compound (8): '"H NMR

0]

NC
NH,

8.3827
8.3605
8.2792
8.1269
8.1049
8.0536
7.8948
—3.4976
2.5189
2.5148
2.5103
2.5059

/
X

RDS-237-A

Current Data Parameters
EXPNO 920
PROCNO 1

F2 - Acquisition Parameters.
Date, 82

Time 17.51
INSTRUM :g-:l
PROBHD 5 mm PABBO BB/
PULPROG
™ 65536
SOLVENT DMSO
NS 8

0
SWH 9615.385 Hz
FIDRES _ 0.146719 Hz
AQ 3.4078720 sec
RG 5
oW 52.000 usec
DE 6.50 usec

TE 300.0 K
D1 1.00000000 sec
TDO 1

======== CHANNEL ff =====
SFO1 400.1628712 MHz
Nuc1 1H

P1 12.85 usec

PLW1 13.10000038 W

F2 - Processing parameters
= 65536

SF 400.1605000 MHz
WDW EM

[}
LB 0.30 Hz
GB 0
PC 1.00

©o
-]
-~ -
[=2]
(3]
FY
w
[
e

ppm
~oloo
S|g|o(e
NI [y}
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Compound (8): *C NMR

0]

NC
NH,

~ o N wn (=] ~ o™ =
& 8k 2. 8 L =5 1885892
o < < rNO®OT
© 29 8 5 & - = coccogaa
- - - - - - - FITITONOO
RDS-237-A
Current Data Parameters
NAME SR-13
EXP! 930
PROCNO 1
F2 - Acquisition Parameters
Date 20140830
Time 4.1
INSTRUM * spect
PROBHD_ 5 mm PABEO BB/
PULPROG pg30
TD 65531
SOLVENT DMSO
NS 12
WH 1
FIDRES 0.366788 Hz.
Q 1 sec
11.48
oW 20,800 usec
DE 6.50 usec
300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CPDPRG[2 ‘waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W
T T T T T T T T T T T T T T T T 1
160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm
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Compound (1a): '"H NMR

\CN

N~ =0
H

Ci\Sunil Rai\SR-B-26-R_lH.als
SR~B-26-R_1H Mr.Sunil Rai

12.599

.05

7.568
7.558
7.520

6.298

2.284

LOU

JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar
Shishir Singh

DFILE C:\Sunil Rai\SR-B-26-R
COMNT SR-B-Z6-R_1H Mr.Sunil

33

DATIM Wed Nov 07 12:50:29 20
OBNUC 1H

EXMOD NON

OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 Hz
S5CANS 44
ACQTM 3.447 sec
PD 1.547 sec
PWl 5.2 us
IRNUC 1H

CTEMP 18.3 ¢
SLVNT DMSO

EXREF 2.49 ppm
BF 1.20 Hz
RGAIN 13
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Compound (1a):'3C NMR

CN

Ct \WINNMR$8\COMMON\_DEFAULT .ALS
SR-B-26-R_13C Mr.Sunil Rai
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JEOL AL300 FTNMR
CHEMTSTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator Nagendra Kumar
Shishir Singh

DFILE C:\WINNMR9B\COMMON\_DE]

COMNT SR-B-26-R_13C_Mr.Sunil

DATIM Wed Nov 07 12:34:04 20

OBNUC  13C

EXMOD BCM

OBERQ 75.45 MHz

OBSET 127.30 KHz

OBFIN 44.7 Hz

POINT 32768

FREQU 20408.1 Hz

SCANS 205

ACQTM 1.606 sec

PD 1.39%4 sec

PWL 6.0 us

IRNUC 1H

CTEMP 19.6 ¢

SLVNT DMSO

EXREF 39.50 ppm

BF 1.20 Hz

RGAIN 23
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Compound (1b): 'H NMR

CN

C:\Sunil Rai\SR-B-30-A_lH.als
SR-B-30-A 1H Mr. Sunil K. Rai

JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University
VARANASI-221005

Operator : Nagendra Kuma
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Shishir sSingh

DFILE C:\Sunil Rai\SR-B
COMNT SR-B-30-A_1H Mr.
DATIM Mon Jan 07 15:18:
OBNUC 1H

EXMOD NON

OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768

FREQU 6016.8 Hz
SCANS 32
RCQTM 5.446 sec
ED 1.547 sec
EWl 5.2 us
IRNUC 1H

CTEMP 18.4 ¢
SLVNT DMSO

EXREF 2.49 ppm
BF 1.20 Hz
RGAIN 17



Compound (1b): BNMR

CAFIRNMESI Raladsk-5-3 JHIRTM T3 .als
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L
ivaraizy,
VARANRET-221005
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shisnir Singh
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Compound (1¢): 1H NMR

CN

Cl

C:\Sunil Rai\SR-123-B_lH.als
SR-129-B 1H Mr. Sunil K. Rai
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Cperator : Nagendra Kumar
Shishir Singh

DFILE C:\Sunil Rai\SR-129-B
COMNT SR-129-B_1H Mr. Sunil
DATIM 4

OBNUC
EXMOD
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 Hz
SCRNS 20
ACQTM 3.447 sec
PD 1.547 sec
Pl 5.2 us
IRNUC 1H
CTEMP 21.3 c
SLVNT DMSQ
EXREF 2.49 ppm
BF 1.20 Hz
RGAIN 17
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o
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Compound (1¢): 13C NMR

CN

Ir=z

C:ihEunil Rai\SR-129-2 13C.alg
SR-125-B L3C Hr, Sunil Hai
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JEOL AZ3IC0 FTNMR
CHEMISTRY DEEARTAENT
Bana irda University,
VAESNASI-221505

Hagendra Kumaxr
Shishir Singh

C:\Sonil RaiMER-L129-L_C
SR-129-B 13C Mr. Sunil
Tue Jan £2 01:02:39 207
OBNUC 130
FXMGD  BOM

POINT
FREQY
SCRNS




Compound (1d): '"H NMR

\CN

N~ ~0O
H

C:\Sunil Rai\SR-82-R_1H.als
SR-82-R _1H Mr. Sunil K. Rai

JEOL AL300 ETNMR
w nomann T = 3 CHEMISTRY DEPARTMENT
@ mw e - = < Banaras Hindu University,
o Frr e~ DR o VARANASI-221005
Operator : Nagendra Kumar
Shishir Singh
DFILE C:\Sunil Rai\SR-82-R_li
COMNT SR-82-R_1H Mr. Sunil K.
DATIM Wed Aug 22 15:03:22 20
OBNUC 1H
— R EXMOD NON
o~ n ™ OBFRQ 300.40 MHz
e e b2 OBSET 130.00 KHz
N ~ OBFIN 1150.0 Hz
POINT 32768
NA \ FREQU 9505.7 Hz
\ SCANS 32
! ACQTM 3.447 sec
PD 1.547 sec
PWl 5.2 us
IRNUC 1H
CTEMP 31.9-¢c
SLVNT CDCL3
EXREF 0.00 ppm
EF 1.20 Hz
RGAIN 19
5 rw
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Compound (1d): 3C NMR

CN

C:\WINNMRI8\Data\SR-82-R_13C1BCM_Ed.als
SR-62-R_13C Mr. Sunil X. Rail

JEOL AL300 FTNMR
EMISTRY DEPARTMENT

3
8

o = o W o - S Qo ] CH
= o = CwTLo - = ISR S o . X .
o w w0 om@mow me [ -q 0 ~ o= Banaras Hindu University,
oo @ Lo m®e  wn — i © @ = VARANASI-221005
e = Mo N =) ~dff ~ g
— pur Jit el ki R =
Operator : Nagendra Kumar
Shishir Singh

DFILE C:\WINNMRI8\Data\SR-82-
COMNT SR-82-R_13C Mr. Sunil I
DATIM Thu Mov 14 00:48:37 20!
OBNUC 13C
EXMOD BCM
75.45 MHz
124.00 KHz
1840.0 Hz
32768
20408.1 Hz
2000
1.606 s
1.394 s

5.9 us
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Compound (1e): 'H NMR

CN

C:\Sunil Rai\SR-82-B lH.als
SR-82-B 1H Mr.Sunil Rai

12.573
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.00

JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar
Shishir Singh

DFILE C:\Sunil Rai\SR-82-B_1
COMNT SR-82-B_1lH Mr.Sunil Ra:
DATIM Mon Apr 15 15:00:59 20
OBNUC 1H

EXMOD NON
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 6016.8 Hz
SCANS 32
ACQTM 5.446 sec
PD 1.547 sec
PW1 5.2 us
IRNUC 1H
CTEMP 21.2 c
SLVNT DMSO
EXREF 2.49 ppm
BF 1.20 Hz
RGAIN 9

o



Compound (1e): 3C NMR

CN

C:\Sunil Rai\SR-82-B_13C.als

JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

SR-82-B 13C Mr.Sunil Rai
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Operator Nagendra Kumar
Shishir Singh

DFILE C:\Sunil Rai\SR-82-B_l1:
COMNT SR-82-B_13C_Mr.Sunil R¢
DATIM Mon Apr 15 20:15:09 20
OBNUC 13C
EXMOD BCM
OBFRQ 75.45 MHz
OBSET 127.30 KHz
OBFIN 44.7 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 2500
ACQTM 1.606 sec
PD 1.394 sec
PW1 6.0 us
IRNUC 1H
CTEMP 21.9 c
SLVNT DMSO
EXREF 39.50 ppm
BF 1.20 Hz
RGAIN 23
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Compound (1f): 'TH NMR

CN

C:\Sunil Rai\SR-214L 1H.als
SR-214 1H Mr. Sunil Kumar Rai SREIU-L
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
1 University

Nagendra Kuma

Shishir Singh

14:46:

Banaras
VARANASI-221005
Operator
DFILE C:\Sunil Rai\8R-Z
COMNT SR-214_1H Mr. Sun
DATIM Wed Nov 27
OBNUC  1H
EXMCOD NON
OBFRQ 300.40
OBSET 130.00
OBFIN 1150.0
POINT 32768
FREQU 6016.8
SCANS 16
ACQTM 5.446
PD
PRl
IRNUC 1H
CTEMP 22.0
SLVNT CDCL3
EXREF 0.00
BE 1.20
RGAIN 16
N
1 o



Compound (1f): 13C NMR

CN

I=

C:\WINNMR98\Data\SR-21 L'._lHZECMiEG. als

JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator Nagendra Kumar
Shishir Singh

DFILE C:\WINNMRS8\Data\sSR-21«

COMNT SR-214_13C_Mr. Sunil K

DATIM Wed Nov 27 14:56:22 20!

OBNUC 13C

EXMOD BCM

OBFRQ MHz

OBSET KHz

OBEFIN
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SLVNT

EXREF

BE
RGAIN
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Compound (1g): '"H NMR

CN

C:\Sunil Rai\SR-214-U_lH.als
SR-214-U 1H Mr.Sunil Rai
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JEOL AL300 FTNMR
CHEMISTRY DEPRRTMENT
Banaras Hindu University,
VARANASTI-221005

Operator : Nagendra Kumar
Shishir Singh

DFILE C:\Sunil Rai\SR-214-0U
COMNT SR—214*U_1H_Mr.Suni1
DATIM Tue Nov 19 15:18:50 2

OBNUC 1H

EXMOD NON

OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 Hz
SCANS 54
ACQTM 3.447 sec
PD 1.547 sec
PWl 5.2 us
IRNUC 1H

CTEMP 19.0 ¢
SLVNT CDCL3

EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 16




Compound (1g): *C NMR

CN

JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARBNAST-221005
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Operator Nagendra Xumar
Shishir Singh
DFILE C:\WINNMR38\COMMON\_DF
COMNT SR-214-U_13C_Mr.Sunil I
DATIM Tue Nov 19 15:42:53 20
OBNUC  13C
EXMOD BCM
OBFRQ 75.45 MHz
OBSET 124.00 KHz
OBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 374
ACQTM 1.606 sec
PD 1.394 sec
PWl 5.9 us
IRNUC 1H
CTEMP 2l.5 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Rz
RGAIN 1a
"
e ©



Compound (1h): '"H NMR

CN
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H
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JEOL AL300 FTNME
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar
Shishir Singh

DFILE C:\WINNMR98\Data\SR-21:¢
COMNT SR-214-UQ_1H_Mr. Sunil
DATIM Thu Nov 21 12:57:16 20
OBNUC 1H

EXMOD NON

OBFRQ 300.40 MHz
OBSET 130.00 XHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 6016.8 Hz
SCARNS 16
ACQTM 5.446 sec
PD 1.547 sec
PWl 5.6 us
IRNUC 1H
CTEMP 19.2 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 15

e

e W
[/



Compound (1h): 3C NMR

CN

N
H
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JEQL AL300

CHEMISTRY D
Banaras
VARANASTI-221005

Operator : Nagendra Kumar
Shishir Singh

DFILE C:\WINNMR98\Data\SR-21¢
COMNT ~SR-214-U0_1H Mr. Sunil
DATIM Thu Now 2T 13:07:38 20:

OBNUC  13C

EXMOD BCM

OBFRQ 75.45 MHz
OBSET 124,00 KHz
OBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 200
RCQTM 1.606 sec
PD 1.394 sec
PWl 5.9 us
IRNUC 1H

CTEMP 21.7 c
SLVNT CDCL3

EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 24



Compound (1i): '"H NMR

CN
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C:\WINNMRIB\Data\SR~FPY-Me-t- B
Sunil K. Rai

JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University
VARBNASI-221005

Operator Nagendra Kuma
Shishir Singh
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DFILE C:\WINNMR98\Data\
COMNT SR-PY-Me-t-Bu_13C
DATIM Fri Dec 20 08:01:
OBNUC 1H
EXMOD  NON
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 6016.8 Hz
SCANS 16
ACQTM 5.446 sec
PD 1.547 sec
Wl 5.6 us
IRNUC 1H
CTEMP 19.3 ¢
SLVNT DM3C
EXREF 2.49%9 ppm
BF 1.20 Hz
RGAIN 18
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Compound (1i): *C NMR

CN

¥-Me-t-Bu_Ll3CLBCM_EB.als
~ Mr. Sunil K.

ai

JEOL AL300 FTNMR

o quITas 23 = 2923 CHEMISTRY DEPARTMENT
= 4FIGaE Em = -5 oW Banaras Hindu Unive
o el Ao o wme @ = oo VARBNAST-221005
© @ ™ Ol g @ ERERR
o it gl - ;
Operator Nagendra Kuma
Shishir Singh

DFILE C:\WINNMR%8\Data\
COMNT SR-PY-Me-t-Bu_13C
DATIM Fri Dec 20 07:58:

OBNUC  13C

EXMOD BCM

OBFRQ 75.45 MHz
OBSET 124.00 KHz
OBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 2000
ACQTM 1.606 sec
FD 1.394 sec
PWl 5.9 us
IRNUC 1H

CTEMP 2l.1 ¢
SLVNT DMSO

EXREF 3%.50

BF 1.20
RGAIN 24
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Compound (2a): 'H NMR

Cl

CN

C:\Sunil Rai\SR-144-B_lH.als
SR-144-B 1H Mr.sunil Rai

JEOL AL300 FTNMR

= gzoa - & 4 o CHEMISTRY_ DEPARTI‘"IEZNT ;

© ~ % oW ™ ™ - Banaras Hindu University,

i T s © - o~ VARANASI-221005

-
Operator : Nagendra Kumar

Shishir Singh
DFILE C:\Sunil Rai\SR-144-B
COMNT SR-144-B_lH_Mr.sunil R¢
DATIM Mon Dec 31 17:24:21 20
OBNUC 1H
EXMOD NON
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 6016.8 Hz
SCANS 32
ACQTM 5.446 sec
PD 1.547 sec
PW1 5.2 us
IRNUC 1H
CTEMP 20.0 ¢
SLVNT DMSO
o EXREF 2.49 ppm
o BF 1.20 Hz
RGAIN 18
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Compound (2a): 3C NMR

Cl

CN

Ir=z

‘C:\WINNMR98\Data\SR-144-B_1H2BCM_El.als

SR-144-B 1H Mr.sunil Rai
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT

Banaras Hindu University

VARANASI-22100%5

Operator :

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACOTM
PD
PWl
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:\WINNMR98\Data\
SR-144-B_1H Mr.su
Mon Dec 31 18:54:

13c
BCM

DMSO

Nagendra Kuma
Singh

Shishir

75.45
127.30
44.7
32768
20408.1
1800
1.606
1.394
6.0

21.2
39.50

1.20
25

MHz
KHz
Hz

sec
sec

PPm
Hz



Compound (2b): 'H NMR

Cl

CN

Iz

C:\Sunil Rai\SR-145_1H.als
SR-145 1H Mr.Sunil Rai
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWl
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

Shishir Singh

C:\Sunil Rai\SR-145_I1H
SR-145_1H_Mr.Sunil Rai
Tue Dec 11 15:34:53 20

1H

NON
300.40
130.00
1150.0
32768
6016.8
32
5.446
1.547
5.2

19.6
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2.49
1.20
16
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Compound (2b): *C NMR

Cl

CN

C:\Sunil Rai\SR-145_13C.als
SR-145 13C Mr.Sunil Rai

JEOL AL300 FTNMR
S8 £ BZIRSTI2IRL 5. gasgsgee CHEMISTRY DEPARTMENT
wom - NO-HNO ®~ W o MO ON A0 Banaras Hindu University,
d @ o BoddggonEw ) cooogo® VARRNAST-221005
[ERT @M RN NN =] FIMOO OO
[ bl M e o o -
Operator : Nagendra Kumar
Shishir Singh
DFILE C:\Sunil Rail\SR-145_13(
| COMNT SR-145_13C Mr.Sunil Ra:
DATIM Wed Dec 12 10:25:02 20
OBNUC 13C
EXMOD BCM
OBFRQ 75.45 MHz
CBSET 127.30 KHz
OBFIN 44.7 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 2000
ACQTM 1.606 sec
PD 1.394 sec
PW1 6.0 us
IRNUC 1H
CTEMP 21.5 ¢
SLVNT DMSO
EXREF 39.50 ppm
BF 1.20 Hz
RGAIN 25
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Compound (2¢): 'H NMR

Cl

CN

Cl

C:\Sunil Rai\SR-147_1H.als
SR-147 1H Mr.Sunil Rai

995
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646
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561
534
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1.
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar
Shishir Singh
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DFILE C:\Sunil Rai\SR-147_1H
COMNT SR-147_1H Mr.Sunil Rai
DATIM Thu Dec 13 11:32:17 20:
OBNUC 1H

EXMOD NON

OBFRQ 300.40 MHz

OBSET 130.00 KHz

OBFIN 1150.0 Hz

POINT 32768

FREQU 9505.7 Hz

SCANS 24

ACQTM 3.447 sec

PD 1.547 sec

PAl 5.2 us

IRNUC 1H

CTEMP 23.3 ¢

SLVNT DMSO

EXREF 2.43 ppn

BF 1.20 Hz

RGAIN 19



Compound (2c): 3C NMR

Cl

CN

Cl

C:\Sunil Rai\SR-147_13C.als
SR-147 13C Mr. Sunil Rai
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar
Shishir Singh

DFILE C:\Sunil Rai\SR-147_13¢

COMNT SR-147_13C_Mr. Sunil Re
DATIM Fri Dec 14 10:06:04 20:
OBNUC 13C

EXMOD BCM

OBFRQ 75.45 MHz

OBSET 127.30 KHz

OBFIN 44.7 Hz

POINT 32768

FREQU 20408.1 Hz

SCANS 3000

ACQTM 1.606 sec

PD 1.394 sec

PWL 6.0 us

IRNUC 1H

CTEMP 21.3 ¢

SLVNT DMSO

EXREF 39.50 ppm

BF 1.20 Hz

RGAIN 25



Compound (2d): 1H NMR

Cl

CN

C:\Sunil Rai\SR--146-R_1lH.als
SR--146-R 13C Mr.Sunil Rai

JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University
VARANASI-221005
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Operator : Nagendra Kumar
Shishir Singh
DFILE C:\Sunil Rai\SR--146-R
COMNT SR--146-R_13C Mr.Sunil
DATIM Sat Jan 05 09:14:49 20
OBNUC 1H
EXMOD NON
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 6016.8 Hz
SCRNS 32
ACQTM 5.446 sec
PD 1.547 sec
PW1l 5.2 us
IRNUC 1H
CTEMP 20.1 c
SLVNT DMSO
EXREF 2.49 ppm
BF 1.20 Hz
RGRIN 15
on
|
n



Compound (2d): *C NMR

Cl

CN

Iz

'C: \WINNMR9B\Data\SR--146-R_13C1BCM E7.als
SR--146-R 13C Mr.Sunil Rai
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JEOL AL300 FTNMR

CHEMISTRY

VARANASI-221005

Operator :

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1l
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:\WINNMR98\Data\
SR--146-R_13C_Mr.
Sat Jan 05 09:10:

13C
BCM

2

DMSO

sz Hore

75.45
127.30
44.7
32768
0408.1
2000
1.606
1.394
6.0

21.5
39.50

1.20
25

DEPARTMENT
Banaras Hindu University

Nagendra Kuma
Shishir Singh

sec
sec
us

ppm
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Compound (2e): 1H NMR

Cl

\CN

N~ ~0O
H

C: \WINNMR98\COMMON \_DEFAULT «ALS
SR-146-C 1H Mr.Sunil Rai

JEOL AL300 FTNMR
2 2a29d - g owounn bl CHEMISTRY DEPARTMENT
0 W uP 0 ™ ) 0 en i =o Banaras Hindu University,
e e © F daaaa - VARANASI-221005
Operator : Nagendra Kumar
Shishir Singh
DFILE C:\WINNMR98\COMMON\_DEI
COMNT SR-146-C_1H Mr.Sunil Re
DATIM Tue Jun 11 16:10:15 20
OBNUC 1H
EXMCOD NON
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 Hz
SCANS 32
ACQTM 3.447 sec
e PD 1.547 sec
= PWl 5.2 us
IRNUC 1H
CTEMP 22.8 ¢
SLVNT DMSO
EXREF 2.49 ppm
& BF 0.12 Hz
=] RGAIN 14
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Compound (2¢): 3C NMR

Cl

\CN

N (0]
H

C:\WINNMRI8\Data\SR-146-C_13C1BCM E3.als
SR-146-C_13C Mr. Sunil Rai

JEOL AL300 FTNMR
s gues 2 9233 Sgegwaws  go CHEMISTRY DEPARTMENT
el G it - ean maAnipaas ol e Banaras Hindu University,
a5 nael a 2338365 ERE: R R a4 VERANASI=221003
e e P P - SR
Operator : Nagendra Kumar
Shishir Singh
DFILE C:\WINNMR98\Data\SR-14
COMNT SR-146-C_13C_Mr. Sunil
DATIM Wed Jun 12 00:43:36 20
OBNUC 13C
EXMOD BCM
OBFRQ 75.45 MHz
OBSET 124.00 KHz
OBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 2500
ACQTM 1.606 sec
PD 1.394 sec
PW1 5.9 us
IRNUC 1E
CTEMP 20.1 ¢
SLVNT DMSO
EXREF 39.50 ppm
BF 0.12 Hz
RGAIN 22
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Compound (2f): 1H NMR

Cl

\CN

N~ ~0
H

C: \WINNMRI8\COMMOR\ DEFAULT.ALS
SR-218-1 1H Mr.Su
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JEOL BL300 FTHMR

CHEMISTRY DEPARTMENT
Banaras Hindu U
VARANASI-221005

Operator : Nagendra Ku
Shishir Sin

DFILE C:\WINNMRZ8\COM
§R-218-L_LH_Mr.
Fri Dec 13 17:0
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Compound (2f): 13C NMR

Cl

\CN

N 0]
H

C:\WINNMR98\Data\SR-218-1_13C1BCM E5.als
SR-218-L 13C Mr. Sunil

JEOL AL300 FTNMR
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DFILE C:\WINNMRZB\Date
COMNT SR-218-L_1i3C_Mr.
DATIM Tue Dec 17 00:3:
OBNUC  13C
EXMOD BCM
OBFRQ 75.45 MHz
OBSET 124.00 XKHz
QBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 2000
ACQTM 1.606 sec
ED 1.394 sec
PWl 5.9 us
IRNUC 1H
CTEMP 24.3 ¢
SLVNT DMSO
EXRREF 39.50 ppm
BF 1.20 Hz
RGAIN 22
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Compound (2g): '"H NMR

Cl

x CN

N~ ~O
H
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JEOL AL300 FTRMR
CHEMISTRY DEPARTMENT
Banaras Hindu Universit:
VARANASI-221005

Operator Nagendra Kum:
Shishir Singt

DFILE C:\Sunil Rail\SR-{

COMNT SR-218-U_1H Mr. &

DATIM Wed Nov 20 17:35:

OBNUC 1H

EXMOD NOW

OBFRQ 300.40 MHz

OBSET 130.00 KHz

OBFIN 1150.0 Hz

POINT 32768

FREQU - 9505.7 Hz

SCANS 8

ACQTM 3.447 sec

PD 1.547 sec

PWL 5.2 us

IRNUC 1H

CTEMP 21.7 ¢

SLVNT CDCL3

EXREF 0.00 ppm

BF 1.20 Hz

RGAIN 19



Compound (2g): *C NMR

Cl

JEOL AL300 FTNMR

z gjﬁ b g = g o L a° 3 g Qo 3 o ‘é CHEMISTRY DEPARTME
S an g A A e w @ B Banaras Hindu University,
- oW T oo I T e} - gh © w - ™ VARANASI-221005
T won L - oo o e = B X I
oo P ooan
Operator Nagendra Kumar
Shishir Singh
DFILE C:\WINNMR98\Data\SR-2
COMNT SR-218-U_13C_Mr. Suni
DATIM Thu Nov 5:22:11 2
OBNUC 13C
EXMOD  BCM
OBFRQ 75.45 MHz
OBSET 124.00 KHz
OBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 2200
ACQTM 1.606 sec
PD 1.394 sec
PA1 5.9 us
IRNUC 1H
CTEMP 21.9 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Ez
RGATIN 24
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Compound (3a): 'H NMR

~

O

C:\Sunil Rai\SR-224_1H.als
SR-224 1H Mr. SunilK. Rai

JEOL AL300 FTNMR

e > z s g2 = CHEMISTRY DEPARTMENT
ama “ “ = = Banaras Hindu University,
TTTT M o o & a VARANAST-221005

Operator : Nagendra Kumar
Shishir Singh

DFILE C:\Sunil Rai\SR-224_l&
COMNT SR-224_1H_Mr. SunilK. I
DATIM Fri Nov 29 13:23:51 207

OBNUC  1H
EXMOD  NON
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POTNT 32768
FREQU 6016.8 Hz
SCANS 3z
ACQTM 5.446 sec
PD 1.547 sec
PW1 5.6 us
IRNUC 1H
CTEMP 18.4 ¢
SLVNT DMSO
EXREF 2.49 ppm
BF 1.20 Hz
RGAIN 14
o e
‘:, M
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g 2
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Compound (3a): *C NMR

~

O

N 0]
H

C:\WINNMRYB\Data\SR-224_1HZBCM E3.al
SR-224 1H Mr. SunilK. Rai
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University
VARANAST-221005

Cperator : Nagendra Xumar

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGATIN

Shishir Singh

C:\WINNMR9B\Data\SR-22
SR-Z24 _1H Mr. SunilK. I
Fri Nov 29 14:14:13 20
13C
BCM
75.45 MHz
124.00 KHz
1840.0 Hz

1.606 sec
1.394 sec
5.9 us

39.50 ppm
1.20 Hz



Compound (3b): 'H NMR
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar
Shishir Singh

DFILE C:\Sunil Rai\SR-198_l1H
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COMNT SR-198_1lHE Mr. Sunil Ra
DATIM Tue Sep 10 12:25:23 20
OBNUC 1H
EXMOD NON
QBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 Hz
SCANS 65
ACQTM 3.447 sec
PD 1.547 sec
PW1 5.2 us
IRNUC 1H
CTEMP 20.8 ¢
SLVNT DMSO
EXREF 2.49 ppm
BF 1.20 Hz
RGAIN 16
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Compound (3b): 3C NMR

~
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C:\Sunil Rai\SR-198_13C.als
SR-198 13C Mr.Sunil Rai

JEOL AL300 FTNMR
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Operator : Nagendra Kumar

Shishir Singh

DFILE C:\Sunil Rai\SR-198_1
COMNT SR-198_13C_Mr.Sunil E
DATIM Wed Sep 11 05:35:46 =

OBNUC 13C
EXMOD BCM
OBFRQ 75.45 MHz
OBSET 124.00 KHz
OBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCRNS 2000
ACQTM 1.606 sec
PD 1.394 sec
PW1 5.9 us
IRNUC 1H
CTEMP 20.7 ¢
SLVNT DMSO
EXREF 39.50 ppm
BF 1.20 Hz
RGAIN ome_ 23
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Compound (3¢): '"H NMR
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar
Shishir Singh

DFILE C:\Sunil Rai\SR-199_lH
COMNT SR-199_1H_Mr.Sunil Rai
DATIM Wed Sep 11 14:33:04 20
OBNUC 1H

EXMOD NON

OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 Hz
SCANS 20
ACQTM 3.447 sec
PD 1.547 sec
PWl 5.2 us
IRNUC 1H

CTEMP 22.6 ¢
SLVNT DMSO

EXREF 2.49 ppm
BF 1.20 Hz
RGARIN 11
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Compound (3¢): *C NMR
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JEOL AL300 FTNMR

NN @O TTMHON DA O~ ™ -1 4 ;‘8 8W$$ CHEMISTRY DEPARTMENT
8883 RRIERNR 8T & s ne “’Tg.‘““. Banaras Hindu University,
BY 35 ®BAS88s88 4 & g4 cScfasss VARANASI-221005
e bl o o R e s |
Operator : Nagendra Kumar
Shishir Singh

DFILE C:\WINNMR9B\Data\SR-19
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM 1.606 sec
PD 1.394 sec
PW1l 5.9 us
IRNUC 1H

CTEMP 20.9 ¢
SLVNT DMSO

EXREF 39.50 ppm
BF 0.12 Hz
RGAIN 24
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Compound (4a): "H NMR
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JEOL AL300 FTNMR
P e I 9 a 9 =4 CHEMISTRYJ DEPARTMENT
Wi oo o~ =] - =4 Banaras Hindu University,
P N @ o I < | VRRANASI-221005
\R \2 Cperator : Nagendra Kumar
Shishir Singh
DFILE C:\Sunil Rai\SR-206-B_
COMNT SR-206-B_1H Mr.Sunil R¢
DATIM Tue Nov 05 16:12:15 20
OBNUC 1H
EXMOD NON
OBFRQ 300.40 MH=z
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU 6016.8 Hz
il ) SCRNS 16
- ACQTM 5.446 sec
=
PD 1.547 sec
PWl 5.6 us
IRNUC 1H .
CTEMP 24.3 ¢
SLVNT CDCL3
“ EXREF 0.00 ppm
o - BF 1.20 Hz
o - RGAIN 23
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Compound (4a): 3*C NMR
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT

Banaras Hindu University,

VRARENASI-221005

Operator Nagendra Kumar
Snishir
DFILE C:\WINNMRI8\Data\SR-2C
COMNT SR-206-B_13C Mr.
DATIM Wed Nov 06 23:12:47 2C
OBNUC  13C
EXMOD BCM
OBFRQ 75.45 MHz
OBSET 124.00 KHz
QBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 2000
ACQTM 1.606 sec
PD 1.394 sec
PW1 5.9 us
IENUC 1H
CTEMP 23.5 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 24
[@] |15
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Compound (4b): 'H NMR
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACOTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF

Shishir Singh

C:\Sunil Rai\SR-200_1H
SR-200_1H Mr.Sunil Rai
Tue Nov 12 07:45:34 20
1H
NON
300.40 MHz
130.00 KHz
1150.0 Hz
32768
6016.8 Hz
32
5.446 sec
1.547 sec
5.6 us
1H
26.2 ¢

DM30

2.49 ppm




Compound (4b): 3C NMR
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CN

AT \sunil Rai\SR-200 13C.als
SR-200 1H Mr.Sunil Fai

JEOL AL300 FTNMR
825 4227248Y 38 03 T aspksges CHEMISTRY DEPARTMENT
@ = @UCW TN n @ ~ N mofunauaw Banaras Hindu University,
o =0 WWHON Lo Mo bl wy copooo® VARANASI-221005
w0 R R R R R R = w Tephooam
e I QS e s e ~
Operator : Nagendra Kumar
Shishir Singh
DFILE C:\Sunil Rai\SR-200_13
COMNT 5R-200_1H Mr.Sunil Rai
DATIM Tue Now 12 08:25:56 20
OBNUC 13C
EXMOD BCM
OBFRQ 75.45 MHz
OBSET 124.00 KHz
OBFIN 1840.0 H=z
POINT 32768
FREQU 20408.1 Hz
SCANS 2000
ACQTM 1.606 sec
PD 1.394 sec
PW1 5.9 us
IRNUC 1H
CTEMP 23.3 ¢
SLVNT DMSO
EXREF 39.50 ppm
BF 1.20 Hz
RGAIN 24
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Compound (4¢): '"H NMR
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C:\Sunil Rai\SR-202_1H.als
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JEOL AL300 FTNMR
= E i Eu s e g L 3 2 CHEMISTRY‘ DEPART]:'!ENT .
SovnnTToOo @ @ 9 - Banaras Hindu University,
L S ) o™ q o VARANASI-221005
\ \\ / \# Operator : Nagendra Kumar
Shishir Singh
DFILE C:\Sunil Rai\8R-202
COMNT SR-202_1H_Mr. Sunil
DATIM Thu Sep 12 13:12:29
OBNUC 1H
5 EXMOD NON
™ =4 OBFRQ 300.40 MHz
Ll gl OBSET 130.00 KHz
o OBFIN 1150.0 Hz
POINT 32768
FREQU 9505.7 Hz
SCANS 49
ACQTM 3.447 sec
PD 1.547 sec
PW1 5.2 us
~ IRNUC 1H
e e 8 CTEMP 21.6 ¢
=& AAPM SLVNT DMSO
EXREF 2.49 ppm
BF 1.20 Hz
RGAIN 15
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Compound (4c¢): *C NMR
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar
Shishir Singh

DFILE C:\Sunil Rai\SR-202_13(
COMNT SR-202_13C_Mr. Sunil Re
DATIM Thu Sep 12 13:35:30 20
OBNUC 13C

EXMOD BCM

OBFRQ 75.45
OBSET 124.00 F
OBFIN 1B840.0
POINT 32768
FREQU 20408.1 Hz
SCANS 358
ACQTM 1.606 sec
PD 1.394 sec
PW1 5.9 us
IRNUC 1H

CTEMP 24.8 ¢
SLVNT DMSO

EXREF 39.50 ppm
BF 1.20 Hz




Compound (4d): '"H NMR
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JEOL AL300 FTNMR
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g ~r~r~r-we ™ 4NNl N ocooc [=] VARANASI-221005
Operator : Wagendra Kumar
Shishir Singh
DFILE C:\WINNMR98\COMMON\_DF
COMNT SR-219-1_1E Mr.Sunil F
DATIM Tue Nov 19 12:32:40 2C
OBNUC 1H
EXMOD NON
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
& A - FREQU 9505.7 Hz
5} o =} SCANS 8
™ ™ ACOTM 3.447 sec
PD 1.547 sec
PW1 5.2 us
IRNUC 1H
CTEMP 20.7 ¢
SLVNT CDCL3
EXREF 0.00 ppm
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Compound (4d):

~0

BC NMR
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JEOL AL300 F
Y DEPARTMENT

E Hindu University
VARANAST-221005

Operator : Nagendra

Shishir Si

DFILE C:\Sunil Rai\8R-2
COMNT SR-219-1_13C_Mr.§
DATIM Fri Wov 22 04:19:
OBNUC  13C
EXMOD BCM
o) Q 75.45 MHz
OBSET 124.00 KHz
OBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 2500
ACQTM 1.606 sec
PD 1.394 sec
PWl 5.9 us
IRNUC 1H
CTEMP 40.3 ¢
SLVNT CDCL3
77.00 ppm
0.12 Hz
23
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Compound (4¢): 'H NMR

~o

CN

C:\Sunil Rai\8R-129_U_IH.als
SR-129 U 1H Mr.sunil Rai

<P-913-y

D o MAe r- fn) o P ol s B BT T T B (=]
N Wy v ™~ oD~ W) <F o~ AO F M =3
W O o a8 oo @ Folb @DEDEEeOOD =
1\27 ]VP\? [ M ‘ILl;I —L:;;$%;I/j VY |
~ ~
P =
= ©
o
. P
. =
(=] o < g
N i -
(=]
a
-
o
o
o
X d
]
_——J | 1
l LL
PPM
T T T l T T |
10 6 4 2 0

79

JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Cperator Nagendra Kumar
Shishir singh

DFILE C:\Sunil Rai\SR-129 U
COMNT SR-129 U_1H Mr.sunil I
DATIM Mon Nov 18 15:47:31 2(
OBNUC 1H
EXMOD  NON
CRFRQ 300.40 MHz
OBSET 130,00 KHz
CRFIN 1150.0 Hz
POTNT 32768
FREQU 6016.8 Hz
SCANS 16
ACQTM 5.446 sec
ED 1.547 sec
EWl 5.6 us
IRNUC  1H
CTEMP 21.7 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 19
Oe.
oo
\
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Compound (4e¢): 3C NMR
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CN

C:\WINNMRY98\Data\SR-129 U 1HZBCM E7.als
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JEOL AL300 FTNMR
oo 2 @ xd o o 2E32 @ ~ 2 2 CHEMISTRY DEPARTMENT
O~ @ = —m o @ T QW <« v ~ - s Hindu University,
FE8 7 28 a5 8 & FER 3 o 4 0 221005
i Gl P g gt
Operator : Nagendra Kumar
Shishir Singh
DFILE C:\WINNMRO9B\Data\SR-1
COMNT SR-129_U 1H Mr.sunil
DATIM Mon Nov 18 16:12:56 2
QBNUC 13C
EXMOD  BCM
75.45 MHz
124.00 KHz
OBFIN 1840.0 Hz
POINT 32768
FREQU 20408.1 Hz
SCANS 500
ACQTM 1.606 sec
PD 1.394 sec
PW1 5.9 us
IRNUC 1H
CTEMP 23.9 ¢
SLVNT CDCL3
[ EXREF 77.00 ppm
i BF 1.20 Hz
RGAIN 22
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Compound (5a): 'H NMR
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JEOL AL300 FTNMR
CHEMISTRY DEPARRTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar
Shishir Singh

DFILE C:\WINNMRS8\Data\SR-20"
COMNT SR-207-B_1H Mr.Sunil R¢
DATIM Tue Nov 05 14:05:08 20:
OBNUC 1H

EXMOD NON

OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
FREQU €016.8 Hz
SCANS 16
ACQTM 5.446 sec
PD 1.547 sec
PWl 5.6 us
IRNUC 1H

CTEMP 21.9 c
SLVNT CDCL3

EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 19
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Compound (5a): 3*C NMR

\CN
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JEOL RL300 FTNMR

CHEMISTRY DEPARTMENT

Banaras Hindu University,

VARANASI-221005

C:\WINNMR98\Data\5R-20"
SR-207-B_1H Mr.Sunil Re
Tue Nov 05 14:23:31 20

Operator

DFILE

COMNT

DATIM

OBNUC 13C

EXMOD BCM

OBFRQ 75.45
OBSET 124.00
OBFIN 1840.0
POINT 32768
FREQU 20408.1
SCRNS 360
ACQTM 1.606
PD 1.394
PWLl 5.9
IRNUC 1H

CTEMP 23.5
SLVNT CDCL3

EXREF 77.00
BF 1.20
RGAIN 24

Nagendra Kumar
Shishir Singh
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Compound (5b): 'H NMR

CN

C:\Sunil Rai\SR-203_1H.als
SR-203 1H Mr. Sunil Rai
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT

Banaras Hindu University
VARANASI-221005

Nagendra Kumar

Singh

C:\Sunil Rﬂj\SR*203_lH
SR-203_1H Mr. Sunil Ra
Thu Sep 12 11:16:08 20

Operator

Shishir
DFILE
COMNT
DATIM
OBNUC 1H
EXMOD NON
OBFRQ 300.40
OBSET 130.00
OBFIN 1150.0
POINT 32768
FREQU 9505.7
SCANS 16
RACQTM 3.447
PD 1.547
PWl 5.2
IRNUC 1H
CTEMP 25.1
SLVNT DMSO
EXREF 2.49
BF 1.20
RGATN 16
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Compound (5b): *C NMR

CN
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University
VARANASI-221005

Operator : Nagendra Kumar

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

Shishir Singh

C: \WINNMR28\COMMON\_DE
SR-203_13C Mr. Sunil R
Thu Sep 12 11:11:16 20
13C
BCM
75.45 MHz
124.00 KHz
1840.0 Hz
32768
20408.1 Hz
420
1.606 sec
1.394 sec
5.9 us

23.5 ¢
DMSO
39.50 ppm
1.20 Hz
22
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Compound (5¢): 'H NMR

CN
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Cl

C:\Sunil Rai\SR-204_lH.als
SR-204 13C Mr.sunil Rai

JEOL AL300 FTNMR
ma@mMmee-N o ! | =t CHEMISTRY DEPARTMENT
NoOo@mmMoOar ® o o v . N ‘
SO WE "N e - - Banaras Hindu University,
B N N MRS o NEN VARANAST-221005

H L\Eﬁ“4flj \ Operator : Nagendra Kumar
Shishir Singh
DFILE C:\Sunil Rai\SR-204_l1H
COMNT SR-204_13C_Mr.sunil Ra
DATIM Wed Sep 18 21:57:02 20
OBNUC 1H
EXMOD NON
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
o POINT 32768
o FREQU 6016.8 Hz
= SCANS 32
ACQTM 5.446 sec
PD 1.547 sec
PWL 5.6 us
IRNUC 1H
CTEMP 17.7 ¢
SLVNT DMSO
EXREF 2.49 ppm
& BF 1.20 Hz
=) RGAIN 17
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Compound (5¢):'3C NMR

CN
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JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

Operator : Nagendra Kumar

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQOTM
PD
PW1l
IRNUC
CTEMP
SLVNT
EXREF

Shishir Singh

C:\WINNMR98\Data\SR-20
SR-204_13C_Mr.Sunil Ra
Wed Sep 18 23:37:22 20
13C
BCM
75.45 MHz
124.00 KHz
1840.0 Hz
32768
20408.1 Hz
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1.394 sec
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Compound (5d): '"H NMR
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JEOL AL300 FTNMR
g 892e ] S8y & CHEMISTRY DEPARTMENT
n L] e Banaras Hindu University,
o FeeE 9 A A VARANASI-221005
Operator : Nagendra Kumar
Shishir Singh
DFILE C:\WINNMR98\Data\SR-20
COMNT SR-208_1H_Mr.sunil Rai
DATIM Tue Oct 29 17:38:54 20
OBNUC 1H
EXMOD NON
OBFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.0 Hz
POINT 32768
o FREQU 6016.8 Hz
ie SCANS 16
- ACQTM 5.446 sec
PD 1.547 sec
PW1 5.6 us
\ IRNUC 1H
[} CTEMP 20.1 ¢
SLVNT DMSO
EXREF 2.49 ppm
BF 1,22 Hz
RGAIN 18
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Compound (5d): *C NMR

\CN
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H

C:\Sunil Rai\SR-208_13C.a
SR-208 13C Mr.sunil Rai
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JEOL AL300 FTNMR

DR @ OB pme mm ggegsce opus CHEMISTRY DEPARTMENT
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SLVNT DMSO
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BF 1.22 Hz
RGAIN 22
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Compound (5¢): 'H

\CN
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H
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Shishir Singh
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Compound (5¢): 13C NMR

\CN
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H
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Operator : Nagendra Kumar
Shishir Singh
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EXMOD BCM
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SLVNT CDCL3
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Compound (6a): 'H NMR

NO,

N~ 0O
H
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Compound (6a): '*C NMR

NO,
[\ CN
N0
H

€2 \WINNMRIB\COMMON\_DEFAULT .ALS
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Compound (6b): 'H NMR

NO,

CN
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SR-151 1H Mr.Sunil Rai

JEOL AL300 FTNMR
CHEMISTRY DEPARTMENT
Banaras Hindu University,
VARANASI-221005

SH

12,959
8.554
8.417
8.390
8.202
8.177
7.926
7.904
7.893
7.866
7.839
7.568
7.553
7.530

984
3.328
2.490

6
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COMNT SR-151_1H Mr.Sunil Ra
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EXMOD NON
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o SCANS 8
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RGAIN 19
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Compound (6b): 13C NMR

NO,

CN

Iz
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SR-151 13C Mr.Sunil Rai
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Compound (6¢): 'H NMR

NO,

CN

Cl

C:\Sunil Rai\SR-152-B_lH.als
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Compound (6¢): *C NMR

NO,

CN

Irz

Cl
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Compound (7a): "H NMR
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Compound (7a): 3C NMR
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Compound (8a): "H NMR

NO,

CN
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EXMOD NON
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Compound (8a): *C NMR

NO,

CN
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3. Single Crystal X-ray data:

The X-ray diffraction data of compounds 1d, 1e, 1g and 2d was collected on Bruker SMART APEX
CCD area detector diffractometer. The structure was solved and refined by using SHELXS program.!

Molecular graphics were designed by using Mercury version-3.2.2

Table S1. Crystal data and structure refinement parameters for compound 1d.

compound name 3,6-dimethyl-2-oxo-4-phenyl-1,2-dihydropyridine-3-

CCDC Number
empirical Formula
formula weight
temperature
wavelength
crystal system
space group

unit cell dimensions

cell volume

Dealculated

F(000)

crystal size

Z

R factor (%)

theta range

limiting Indices
(Mo KR)/mm-1
Rint

measured reflections

independent refln

reflections with 7> 26(/)

parameters

goodness of fit

carbonitrile

981162

CisH12N>O

224.26

293 K

0.71073 A

Triclinic

P-1

a=7.4066(7)A, 0=116.399(13)°
b=9.4392 (12) A, B=97.846 (9) °
c=9.7203 (13) A, y=90.409 (9)°
601.24 (12) A3

1.239 mg/ m?

236

0.40 x 0.38 x 0.36 mm

2

6.31

3.4 to 32.6°

-10< h<10,-14<k<14,-14<1<14
0.08

0.021

6568

3913

2298

158

1.0
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R[F?> 20(F))]
wR(F?)

0.063
0.200

Table S2. Crystal data and structure refinement parameters for compound 1e.

compound name

CCDC Number
empirical Formula
formula weight
temperature
wavelength
crystal system
space group

unit cell dimensions

cell volume

Dealculated

F(000)

crystal size

Z

R factor (%)

theta range

limiting Indices
(Mo KR)/mm-1
Rint

measured reflections

independent refln

reflections with /> 2o(/)

parameters

goodness of fit

(6-ethyl-2-oxo-4-phenyl-1,2-dihydropyridine-3-

carbonitrile)

981163

CisH12N>O

224.26

293 K

0.71073 A

Monoclinic

P2,/c

a=73809(6)A, a=90°
b =28.0626 (6) A, B=98.378 (6)°
c=19.9265 (12) A, y=90°
1173.16 (15) A3

1.270 mg/ m3

472

0.45 x 0.43 x 0.41mm

4

6.83

3.2 t0 29.0°

-10< h<10,-11 <k<11,-27<1<27

0.08
0.022
5083
2686
1537
158
1.02
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R[F?> 20(F))]
wR(F?)

0.068
0.191

Table S3. Crystal data and structure refinement parameters for compound 1g.

compound name

CCDC Number
empirical Formula
formula weight
temperature
wavelength
crystal system
space group

unit cell dimensions

cell volume

Dealculated

F(000)

crystal size

Z

R factor (%)

theta range

limiting Indices
(Mo KR)/mm-1
Rint

measured reflections
independent refln
reflections with 7> 26(/)
parameters

goodness of fit

2-oxo0-4-phenyl-6-propyl-1,2-dihydropyridine-3-

carbonitrile

981430

CisH14N20

238.28

293 K

0.71073 A

Triclinic

P-1

a=9.7064 (10) A, o =82.404 (8)°
b=9.7294 (10) A, B=77.082 (9)°
c=14.4315(14) A, y=75.690 (9)°
1282.9 (2) A3

1.234 mg/ m?

504

0.52 x 0.50 x 0.48 mm

4

5.74

3.3t029.1°
-13<h<13,-13<k<13,-19<1<19
0.08
0.022
10237
5798
2362
335
1.03

103



RIFZ> 20(F7)] 0.057
wR(F2) 0.156

Table S4. Crystal data and structure refinement parameters for compound 2d.

compound name 4-(4-chlorophenyl)-5,6-dimethyl-2-oxo-1,2-
dihydropyridine-3-carbonitrile

CCDC Number 981164

empirical Formula C4H;;CIN,O

formula weight 258.70

temperature 293 K

wavelength 0.71073 A

crystal system Triclinic

space group P-1

unit cell dimensions a=9.3937(10) A, a=61.217(12)°

b=17.428 (2) A, p=78.071 (9)°
c=18.0482 (18) A, v=287.092 (9)°

cell volume 2529.7 (5) A3

Dealculated 1.359mg/ m?

F(000) 1072

crystal size 0.54 x 0.53 x 0.52 mm
V4 8

R factor (%) 9.09

theta range 3.2t029.2°

limiting Indices -12< h<12,-23<k<23,-24<1<24
(Mo KR)/mm-1 0.08

Rint 0.040

measured reflections 21373

independent refln 11464

reflections with /> 26(/) 5232

parameters 665

goodness of fit 1.00

R[F?>20(F?)] 0.091

wR(F?) 0.250
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