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Experimental

General Information

Lipase from porcine pancreas (Type II, 100-400 units/mg protein, PCode: 1001673475, Lot #
SLBH6427V), Lipase from Candida rugosa type VII, 700 units/mg, PCode: 101476316, Lot #
BCBM7677V was purchased from Sigma Aldrich. Trypsin from Porcine (1000-1500 units/mg,
Lot# 0000193847), Trypsin from Bovine (0.2 Anson U/g, RM 618, Lot# 0000003913), Diastase
a-Amylase from Aspergillus oryzae (1300 lu/gm, RM 638, Lot4-1843), Papain from Papaya
latex (RM 058) were purchased from Hi media and 3-methyl-1-phenyl-2-pyrazoline-5-one
(PCode: M70800-100G, Lot #BCBP1308V) were purchased from Sigma Aldrich. All other
chemicals including ketones, isatins, and malononitrile were purchased from Spectrochem, India
used without further purification. 3-methyl-1H-pyrazol-5(4H)-one was prepared by reaction of
beta-keto ester and hydrazine hydrate. Reactions were monitored by thin-layer chromatography
(TLC) using silica gel-coated plates and EtOAc/hexane solutions as the mobile phase. Spots
were visualized under UV light. Melting points were recorded in open glass capillary method
and are uncorrected. . Infrared (IR) spectra were obtained by Perkin-Elmer Spectrum using KBr
pellets. "H NMR and '3C NMR were recorded on Bruker Avance-II spectrophotometer operating
at 400 MHz and 100 MHz. The mass spectra were recorded under ESI mode with Waters

micromass equipment (model Q-TOF MICROMASS).

General procedure for synthesis of dihydropyran|[2,3-c]pyrazoles (4a-n) and spiro[indoline-

3,4'-pyrano[2,3-c|pyrazole] derivatives (6a-j):

In a 25 ml round bottom flask, the mixture of ketone (2 mmol) or isatin (2 mmol), malononitrile
(2 mmol), 3-methyl-1H-pyrazol-5(4H)-one (2 mmol) and bovine serum albumin (60 mg) was

added in mixture of H,O: Ethanol (7:3). The resulting suspension was stirred at 40 °C for
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appropriate reaction time. For isatins, reactions were carried out at room temperature. The
progress of reaction was monitored by TLC (Ethyl acetate: Hexane, 1:1). After completion of the
reaction, the reaction mixture was poured into water under constant stirring. Filtered the product
and washed with water. The crude product was recrystallized from 20% aqueous ethanol to

afford the pure desired product.
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Characterization data

CN

Zz
I&

0~ “NH,

6-amino-3,4,4-trimethyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (4a)

FT-IR (KBr) vy, (cm™): 1035, 1458, 1488, 1635, 2183, 2962, 3533, 3481 cm™!;

TH-NMR (400 MHz, DMSO-ds) &: 1.36 (s, 6H), 2.25 (s, 3H), 6.52 (s, 2H), 11.99 (s, 1H);
I3C-NMR (100 MHz, DMSO-d;) 6: 10.7, 30.0, 30.1, 63.6, 102.1, 119.8, 134.5, 153.6; MS (ESI)

m/z = 205[M+1] 100%.

6-amino-4-ethyl-3,4-dimethyl-1,4-dihydropyrano[2,3-c|pyrazole-5-carbonitrile (4b)

FT-IR (KBr) vya(em™): 807, 1390, 1608, 1639, 2190, 2963, 3309, 3450, cm™!;

'TH-NMR (400 MHz, DMSO-d;) 6: 0.59 (t, J=7.2 Hz, 3H), 1.36 (s, 3H), 1.50-1.59 (m, 1H), 1.61-
1.70 (m, 1H), 2.19 (s, 3H), 6.54 (s, 2H), 11.97 (s, 1H); 3C-NMR (100 MHz, DMSO-d;) 6: 9.5,
10.7,29.5, 32.8, 34.8, 60.6, 99.2, 119.5, 134.2, 155.1, 161.2; MS (ESI): m/z = 219[M+1] 100%;
HRMS Analysis (TOF MS ES+) found 219.1151 [M+ H]*; C;;H4N4O requires Mol. Wt.:

218.1168.
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Ethyl 2-(6-amino-5-cyano-3,4-dimethyl- 1,4-dihydropyrano[2,3-c|pyrazol-4-yl)acetate (4c)

FT-IR (KBr) vya(em™): 1146, 1483, 1593, 1733, 2198, 2977, 3314, 3434, cm’;

'"H-NMR (400 MHz, DMSO-dg) 6: 0.95 (t, J=7.12 Hz, 3H), 2.23 (s, 3H), 1.41(s, 3H), 2.49 (d, J =
13.8 Hz, 1H), 2.64 (d, J = 13.8 Hz, 1H), 3.80-3.86 (m, 2H), 6.70 (s, 2H), 12.03 (s, 1H);

I3C-NMR (100 MHz, DMSO-d;) 6: 10.8, 13.6, 29.5, 33.2, 45.0, 59.2, 60.9, 99.1, 119.7, 135.1,
154.4, 160.8, 169.5; MS (ESI): m/z =277[M+1] 100%;

HRMS Analysis (TOF MS ES+) found 299.0899 [M+ Na]*; Ci3H;¢N4O; requires Mol. Wt.:

276.1222.

N’
N~ ~0” "NH,

Methyl 2-(6-amino-5-cyano-3,4-dimethyl-1,4-dihydropyrano[2,3-c]pyrazol-4-yl)acetate (4d)
FT-IR (KBr) vy (cm™): 1403, 1488, 1593, 1691, 1714, 2184, 3143, 3286, 3379; cm;

TH-NMR (400 MHz, DMSO-dy) &: 1.41 (s, 3H), 2.22 (s, 3H), 2.53 (d, /= 14.3 Hz, 1H), 2.67 (d, J
= 14.3 Hz, 1H), 3.39 (d, J = 2.4Hz, 3H), 6.71 (s, 2H), 12.02 (s, 1H); 13C-NMR (100 MHz, DMSO-
dg) 0: 10.7,29.2,32.9,45.1, 50.9, 60.7, 99.3, 119.7, 134.9, 154.4, 160.9, 170.1; MS(ESI) m/z=
285[M+Na] 100%; HRMS Analysis (TOF MS ES+) found 263.1063 [M+ H]"; C1,H4N4O;

requires Mol. Wt.: 262.1066.
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6'"-amino-3"-methyl-1'H-spiro[cyclohexane-1,4'-pyrano[2,3-c|pyrazole]-5'"-carbonitrile (4€)

FT-IR (KBr) vy (em™?): 1393, 1487, 1583, 1636, 3160, 3206, 3328 cm’;

TH-NMR (400 MHz, DMSO-dp) 8: 1.26-1.33 (m, 1H), 1.53-1.57 (m, 2H), 1.70-1.85 (m, 5H), 2.04-
2.14 (m, 2H), 2.26 (s, 3H), 6.58 (s, 2H), 12.04 (s, 1H); 3C-NMR (100 MHz, DMSO- d;) 8: 11.6,

21.5,24.8,32.8, 60.4, 103.6, 124.0, 134.1, 154.1, 161.5; MS(ESI) m/z= 240[M-3] 100%.

6'"-amino-3"-methyl-1'H-spiro[cyclopentane-1,4"-pyrano[2,3-c[pyrazole]-5'-carbonitrile (4f)

FT-IR (KBr) vya(cm™): cm'!'; 653, 817, 1035, 1170, 1390, 1469, 1633, 2187, 3113, 3348, 3452;
TH-NMR (400 MHz, DMSO-d;) 6: 1.75-1.79 (m, 2H), 1.82-1.94 (m, 6H), 2.22 (s, 3H), 6.36 (s,
2H), 11.94 (s, 1H); ¥3C-NMR (100 MHz, DMSO- d) 8: 10.9, 26.6, 43.4, 64.5, 103.4, 121.2,

133.5, 154.0, 159.4; MS(ESI) m/z= 231[M+1] 100%.
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6-amino-3,4-dimethyl-4-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (4g)

FT-IR (KBr) vpa(cm™): 747.31, 1363, 1422, 1478, 1565, 1667, 2180, 3208, 3397 cm';

TH-NMR (400 MHz, DMSO-d;) 6: 1.76 (s, 3H), 1.79 (s, 3H), 6.78 (s, 2H), 7.17-7.21 (m, 1H),
7.24-7.26 (m, 2H), 7.29-7.33 (m, 2H), 12.12 (s, 1H); ¥C-NMR (100 MHz, DMSO-d;) &: 10.2,
27.1,37.4, 64.5, 102.5, 119.9, 126.0, 126.3, 128.0, 134.9, 147.2, 153.9, 159.9; MS(ESI) m/z= 266

[M+1] 100%.

NO,

6-amino-1,4-dihydro-3,4-dimethyl-4-(4-nitrophenyl)pyrano[2,3-c]pyrazole-5-carbonitrile (4h)
FT-IR (KBr) vy, (cm™): cm'l; 611, 702, 833, 1004, 1068, 1170, 1340, 1402, 1591, 2193, 3250,
3471;

TH-NMR (400 MHz, DMSO-dg) 8: 1.81 (s, 3H), 1.83 (s, 3H), 6.86 (s, 2H), 7.52 (dd, J= 1.96 &
1.91 Hz, 2H), 8.17 (dd, J=1.92 & 1.87 Hz, 2H,), 12.17 (s, 1H); 13C-NMR (100 MHz, DMSO-dy)
6: 10.1, 26.9, 37.8, 63.4, 101.3, 119.4, 123.1, 127.7, 135.0, 145.7, 153.8, 154.7, 160.1; MS(ESI)

m/z=312 [M+1] 100%.

Cl
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6-amino-4-(4-chlorophenyl)-1,4-dihydro-3,4-dimethylpyrano|2,3-c|pyrazole-5-carbonitrile (4i)

FT-IR (KBr) vpa(ecm™): 537, 695, 961, 1063, 1115, 1399, 1373, 1457, 1594, 2186, 3144, 3289
cm!l; TH-NMR (400 MHz, DMSO-dy) &: 1.76 (s, 3H), 1.81 (s, 3H), 6.76 (s, 2H), 7.25-7.28 (m,
2H), 7.31-7.34 (m, 2H), 12.12 (s, 1H); 3C-NMR (100 MHz, DMSO- dy) 8: 10.1, 27.1, 37.2, 64.2,

102.0, 119.7, 127.8, 128.3, 130.8, 134.9, 146.2, 153.9, 159.9; MS(ESI) m/z= 301 [M+1] 100%.

OCH;

6-amino-4-(4-methoxyphenyl)-3,4-dimethyl-1,4-dihydropyrano[2,3-c|pyrazole-5-carbonitrile (4j)
FT-IR (KBr) vyax(em™): 1507, 1084, 1400, 1651, 2189, 3170, 3318, cm’!

TH-NMR (400 MHz, DMSO-dg) 8: 1.72 (s, 3H,), 1.79 (s, 3H), 3.72 (s, 3H), 6.73 (s, 2H), 6.85 (d, J
= 6.8 Hz, 2H), 7.15(d, J = 6.8 Hz, 2H), 12.10 (s, 1H); 13C-NMR (100 MHz, DMSO-d;) &: 10.2,
27.4,36.8,54.9, 64.9,102.7, 113.2, 119.9, 127.5, 134.9, 139.3, 153.9, 157.3, 159.7; MS(ESI) m/z=

298 [M+2] 80%.

6-amino-4-(4-fluorophenyl)-3,4-dimethyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (4k)
FT-IR (KBr) vpa(em™): 3450, 3295, 3160, 2187, 1641, 1611, 1509, 1485 cm’!

IH-NMR (400 MHz, DMSO-d;) : 1.77 (s, 3H), 1.80 (s, 3H), 6.70 (s, 2H), 7.04-7.09 (m, 2H),
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7.26-7.29 (m, 2H), 12.09 (s, 1H); 3C-NMR (100 MHz, DMSO- dy) &: 10.1, 27.4, 37.0, 64.5,
102.2, 114.4 (d, Jrce = 21), 119.7, 128.3 (d, Jrcce= 8), 134.8, 143.3 (d, Jrccee= 3), 153.9, 159.8,
160.4 (d, Jrc = 242.4); MS (ESI): m/z = 285 [M+1] 100%; HRMS Analysis (TOF MS ES+)

found 285.1098 [M+ 1]7; C;sH3FN4O requires Mol. Wt.: 284.1073.

6-amino-3,4,4-trimethyl-1-phenyl- 1,4-dihydropyrano[2,3-c[pyrazole-5-carbonitrile (4m)

FT-IR (KBr) vyax(ecm™): 657,694, 1150, 1258, 1529, 1651, 2191, 2931, 2968, 3197, 3315 cm!
TH-NMR (400 MHz, DMSO-dy) 6: 0.65 (t, J=7.1 Hz, 3H), 1.42 (s, 3H), 1.58 (q, /= 7.2 Hz, 1H),
1.74 (q, J= 7.2 Hz, 1H), 2.23 (s, 3H), 6.92 (s, 2H), 7.25-7.29 (m, 1H), 7.47-7.43 (m, 2H), 7.75-7.77
(m, 2H); ¥3C-NMR (100 MHz, DMSO-d;) 6: 9.6, 13.9, 29.4, 32.3, 35.7, 61.4, 100.0, 118.7, 119.7,
125.7, 129.0, 137.5, 143.9, 144.3, 159.9; HRMS Analysis (TOF MS ES+) found 281.1239 [M+

1775 C16H16N4O requires Mol. Wt.: 280.1324.

6-amino-4-ethyl-3,4-dimethyl-1-phenyl-1,4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile (4n)
FT-IR (KBr) vy, (ecm™): 583, 696, 764, 2930, 2188, 1650, 1596, 1456, 1596, 1650, 2188, 2930,
2962, 3384 cm’!; TH-NMR (400 MHz, DMSO-dg) 8: 1.43 (s, 6H), 2.13 (s, 1H), 2.28 (s, 3H), 2.29

(s, 1H), 6.85 (s, 2H), 7.27-7.29 (m, 1H), 7.44 (t, J = 7.98 Hz, 2H), 7.74-7.76 (m, 2H); 3C-NMR

S-9



(100 MHz, DMSO- d;) &: 13.9, 29.8, 30.9, 64.3, 102.9, 119.1, 120.0, 126.1, 129.2, 137.4, 142.6,
144.5, 158.6; HRMS Analysis (TOF MS ES+) found 295.1547 [M+1]"; C,7H;3N4O requires Mol.

Wt.: 294.1481

6'"-amino-3"-methyl-2-oxo-1'H-spiro[indoline-3,4"-pyrano[2,3-c[pyrazole]-5'-carbonitrile (6a)
FT-IR (KBr) vpa(cm™1):1470, 1518, 1641, 1712, 2183, 3135, 3371, cm™!;

TH-NMR (400 MHz, DMSO-dg) 6: 1.56 (s, 3H), 6.91 (d, J = 7.72 Hz, 1H), 6.96-7.04 (m, 2H), 7.12
(s, 2H), 7.20-7.24 (m, 1H), 10.54 (s, 1H), 12.20 (s, 1H); 3C-NMR (100 MHz, DMSO-dj) 8: 8.9,
47.2,55.2,95.3,109.6, 118.6, 122.3, 124.3, 128.67, 132.6, 134.6, 141.4, 155.2, 162.4, 178.0;

MS (ESI): m/z =292[M-1] 100%.

6'"-amino-3"-methyl-2-oxo-1'H-spiro[indoline-3,4"-pyrano[2,3-c]pyrazole]-5'-carbonitrile (6b)

FT-IR (KBr) vpa(cm™): 605, 626, 692, 1053, 1159, 1209, 1301, 1415, 1581, 1608, 1712, 2181,
3062, 3348 cm™!; TH-NMR (400 MHz, DMSO-d;) &: 1.59 (s, 3H), 6.94 (d, J = 8.28 Hz, 1H), 7.13
(d, J=2.16 Hz, 1H), 7.29-7.31 (m, 3H), 10.76 (s, 1H), 12.35 (s, 1H);!3C-NMR (100 MHz, DMSO-
dg) 8: 8.9, 47.5, 54.5, 94.6, 111.2, 118.6, 124.5, 126.5, 128.9, 134.7, 134.8, 140.3, 155.1, 162.5,

177.7; MS (ESI): m/z = 328[M+1] 100%.
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6'"-amino-5-bromo-3"-methyl-2-oxo-1'H-spiro[indoline-3,4"-pyrano[2,3-c]pyrazole]-5'-carbonitrile
(6¢)

FT-IR (KBr) vy (cm™): 694, 812, 937, 1064, 1153, 1296, 1408, 1492, 1591, 1708, 2179, 3140,
3356 cm’'; 'H-NMR (400 MHz, DMSO-d) 6: 1.62 (s, 3H), 6.88 (d, J = 8.24 Hz, 1H), 7.16-7.22
(m, 3H), 7.38 (dd, J = 1.96 & 1.99 Hz, 1H), 10.69 (s,1H), 12.26 (s,1H), *C-NMR (100 MHz,
DMSO- di) d: 9.0, 47.4, 54.6, 94.6, 111.5, 114.1, 118.5, 127.1, 131.4, 134.7, 135.0, 140.6, 155.1,

162.5, 177.5; MS (ESI): m/z = 372[M+1] 100%.

6'"-amino- 1-ethyl-3"-methyl-2-oxo-1'H-spiro[indoline-3,4"-pyrano[2,3-c[pyrazole]-5"-carbonitrile
(6d)

FT-IR (KBr) vy (cm™): 1346, 1495, 1698, 2189, 3139, 3384, cm™!'; 'H-NMR (400 MHz, DMSO-
dg) 6: 1.17 (t, J=7.04 Hz, 3H), 1.48 (s, 3H), 3.77 (m, 2H), 7.04-7.11 (m, 2H), 7.15 (d, J = 7.84 Hz,
1H), 7.27 (s, 2H), 7.36-7.32 (m, 1H), 12.32 (s, 1H); ¥C-NMR (100 MHz, DMSO-d;) &: 8.9, 12.5,
34.4, 46.8, 54.9, 95.1, 108.7, 118.4, 123.0, 124.3, 129.0, 132.1, 134.7, 141.8, 155.2, 162.4, 175.8,

MS (ESI): m/z = 322 [M+1] 100%.
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H
6'-amino-5-chloro-1-ethyl-3'-methyl-2-oxo-1'H-spiro[indoline-3,4'-pyrano[2,3-c|pyrazole]-5 -
carbonitrile (6e)

FT-IR (KBr) vy (em™): 1338, 1586, 1637, 1405, 1637, 1708, 2190, 3337, 3396, cm™!;

TH-NMR (400 MHz, DMSO-dy) 6: 1.18 (t, J = 7.12 Hz, 3H), 1.55 (s, 3H), 3.73-3.81 (m, 2H),
7.17-7.20 (m, 2H), 7.31 (s, 2H), 7.39 (dd, J = 2.1 & 6.1 Hz, 1H), 12.35 (s, 1H); 3C NMR (100
MHz, DMSO-dg) o: 9.0, 12.4, 34.6, 47.0, 54.3, 94.4, 110.2, 118.3, 124.5, 127.2, 128.9, 134.1,

134.7, 140.6, 155.1, 162.5, 175.5; ESI-MS m/z = 378 [M+Na] 100%; HRMS Analysis (TOF MS

ES+) found 356.0916 [M+1]*; C,7H4CINsO; requires Mol. Wt.: 355.0836.

6'"-amino-1-benzyl-3"-methyl-2-oxo-1'H-spiro[indoline-3,4"-pyrano[2,3-c|pyrazole]-5"-carbonitrile
(6f)

FT-IR (KBr) vy.c(em™1): 1338, 1469, 1968, 2200, 3235, 3394, cm;

'TH-NMR (400 MHz, DMSO-d;) 8: 1.37 (s, 3H), 4.91 (d, J= 15.6 Hz, 1H), 5.01 (d, J = 15.6 Hz,
1H), 7.00-7.12 (m, 3H), 7.24-7.28 (m, 2H), 7.30 (s, 2H), 7.31 (d, J = 7.04 Hz, 2H), 7.41 (d, J = 7.28
Hz, 2H), 12.29 (s, 1H); BC-NMR (100 MHz, DMSO-d;) &: 8.9, 43.1, 47.0, 54.9, 95.1, 109.2,

118.7,123.2, 124.4, 127.4, 128.4, 128.8, 131.8, 134.7, 136.0, 141.9, 155.2, 162.6, 176.6; MS (ESI):
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m/z =384 [M+1] 100%.

6'"-amino-1-(4-chlorobenzyl)-3'"-methyl-2-oxo-1'H-spiro[indoline-3,4"-pyrano[2,3-c]pyrazole]-5'-
carbonitrile (6g)

FT-IR (KBr) vyac(em™): 1493, 1408, 1593, 1511, 1643, 1708, 2197, 3157, 3230;cm™;

TH-NMR (400 MHz, DMSO-dy) &: 1.37 (s, 3H), 4.89 (d, /= 15.52, 1H), 5.0 (d, /= 15.5, 1H), 7.02-
7.07 (m, 2H), 7.08-7.13 (m, 3H), 7.24-7.28 (m, 3H); '3*C-NMR (100 MHz, DMSO- dy) 8: 8.9, 42.4,
46.9, 54.9, 95.0, 109.1, 115.3, 118.6, 123.2, 124.3, 128.8, 129.5, 132.1, 134.7, 141.7, 155.2, 160.3,
162.6, 176.6; ESI-MS (m/z) = 400[M-H,O] 100%; HRMS Analysis (TOF MS ES-) found

400.1387 [M- H,O]1"; C5,H 6CIN5O; requires Mol. Wt.: 417.0993.

6'-amino-3"-methyl-2-oxo-1'-phenyl-1'H-spiro[indoline-3,4'"-pyrano[2,3-c]pyrazole]-5"-carbonitrile
(6h)

FT-IR (KBr) viya(cm): 931, 1026, 1071, 1216, 1334, 1647, 1908, 1953, 2197, 3295, 3461 cm™;
'TH-NMR (400 MHz, DMSO-dg) 6: 1.56 (s, 3H), 6.96 (d, J =7.7 Hz, 1H), 7.03 (t, /= 7.5 Hz, 1H),

7.18 (d, J=7.12 Hz, 1H), 7.29 (dt, J=1.08, 1.04, & 1.12 Hz, 1H), 7.35 (t, J = 7.4 Hz, 1H), 7.50-7.54
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(m, 2H), 7.58 (s, 2H), 7.80 (d, J = 7.8 Hz, 2H), 10.76 (s, 1H); *C-NMR (100 MHz, DMSO-d;) :
11.6, 47.7, 56.1, 96.3, 109.8, 117.9, 120.1, 122.6, 124.8, 126.5, 129.2, 132.0, 137.2, 141.5, 143.9,

144.9,161.0, 177.5; MS (ESI): m/z =370.3[M+1] 100%.

6'"-amino-5-chloro-3'-methyl-2-oxo-1'"-phenyl-1'H-spiro[indoline-3,4'-pyrano[2,3-c]pyrazole]-5'-
carbonitrile (6i)

FT-IR (KBr) vy (ecm™): 641, 692, 752, 817, 872, 1131, 1307, 1524, 1709, 1876, 2208, 3188, 3364
cm! ; TH-NMR (400 MHz, DMSO-d;) 6: 1.60 (3H, s), 6.97 (d, J = 8.08 Hz, 1H), 7.33-7.37 (m,
3H), 7.50-7.54 (m, 2H), 7.64 (s, 2H), 7.80 (d, J = 8.68 Hz, 2H) 10.90 (s,1H); ¥*C-NMR (100 MHz,
DMSO-dg) o: 11.7, 18.5, 48.0, 55.5, 56.0, 95.6, 111.3, 117.8, 120.2, 125.1, 126.5, 126.6, 129.2,

129.3,134.2, 137.1, 140.3, 143.7, 145.0, 161.0, 177.2; MS (ESI): m/z = 404.2[M+1] 100%.

6'"-amino-5-bromo-3'-methyl-2-oxo-1'-phenyl-1'H-spiro[indoline-3,4'-pyrano[2,3-c]pyrazole]-5'-
carbonitrile (6j)

FT-IR (KBr) vy, (cm™): 637, 750, 1031, 1076, 1225, 1397, 1519, 1659, 1705, 2207, 3188, 3346
cm’!; TH-NMR (400 MHz, DMSO-dg) 8: 1.61 (s, 3H) 6.94 (s, 1H), 7.36 (s, 1H), 7.48-7.52 (m, 4H),
7.64 (s, 2H), 7.79 (s, 2H), 10.91 (s, 1H); '3C-NMR (100 MHz, DMSO-d;) 8: 11.7, 47.9, 55.5, 95.6,

111.8,114.3,117.8, 120.2, 126.6, 127.8, 129.3, 132.0, 134.6, 137.1, 143.7, 145.0, 161.0, 177.1;
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MS (ESI): m/z = 450.2[M+2] 100%

Cl

7

H 0~ “NH,
6-amino-4-(4-chlorophenyl)-3-methyl-1,4-dihydropyrano[2,3-c|pyrazole-5-carbonitrile (8b)

FT-IR (KBr) vya(cm™): 3483, 3234, 3205, 2190, 1651, 1610, 830, 798 cm! ; TH-NMR (400 MHz,
DMSO-dg) 6: 1.81 (s, 3H), 4.58 (s, 1H), 6.80 (s, 2H), 7.13 (d, J = 8.28 Hz, 2H), 7.46 (d, J/=8.36 Hz,
2H), 12.07 (s, 1H).; 3C-NMR (100 MHz, DMSO-dy) 8: 9.7, 35.6, 56.8, 97.0, 120.5, 128.3, 129.2,

131.3, 135.5, 143.2, 154.6, 160.8; MS (ESI): m/z =285 [M-1] 100%

Br

CN
NC I

N™ 0" “NH,
6-amino-4-(4-bromophenyl)-3-methyl-1,4-dihydropyrano[2,3-c[pyrazole-5-carbonitrile (8d)

FT-IR (KBr) vy (em™): cm!; 3478, 3369, 3244, 3140, 2976, 2193, 1633, 748, 619 cm!; 'H-
NMR (400 MHz, DMSO-d;) 6: 1.80 (s, 3H), 4.61 (s, 1H), 6.86 (s, 2H), 7.19 (d, J = 8.44 Hz, 2H),
7.34 (d, J = 8.40 Hz, 2H), 12.09 (s, 1H).; 3C-NMR (100 MHz, DMSO-d;) 8: 9.7, 35.8, 56.8, 96.94,
119.8, 120.6, 129.5, 131.2, 132.0, 132.5, 143.6, 154.7, 160.8.

MS (ESI): m/z =331 [M+1] 100%
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'H NMR for 4a (400 MHz, DMSO)

P-6
- BRUKER
S © = = 5 AVANCE II 400 NMR
o S < Q 3 Spectrometer
= < - o — SAIF
Panjab University
CN Chandigarh
/ Current Data Parameters
Pq | NAME Mar21-2015
N EXPNO 340
N PROCNO 1
O NH2 F2 - Acquisition Parameters
H Date 20150322
Time 17.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 64
DW 41.600 usec|
DE 6.00 usec]
TE 295.8 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
1H
10.90 usec
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1299897 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
JL PC 1.00
- o o ~
S S S S
= N o o
T T T T T T T T T T T T
13 12 11 10 8 7 6 5 4 3 2 1 0 ppm
avtar saifpu@yahoo.co.in
13C NMR for 4a (100 MHz, DMSO)
P-6 BRUKER
AVANCE II 400 NMR
o 9 > E4 2 o = 0 ©=wowmmm o w0 Spectrometer
i 2 SET 2 I58LLII28 2
3 3 3 2 E e < Sosaansdess S SAIFE
EHH a o S 222 2 SRT2TSIII 5 Panjab University
cN [T NV N | coandicam
/ Current Data Parameters
NAME Mar21-2015
N | | EXPNO 341
\ PROCNO 1
N F2 - Acquisition Parameters
O NH2 Date_ 20150322
H T 18.10
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 1024
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 912
DW 16.800 usec]
DE 6.00 usec]
TE 296.3 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
1
F2 - Processing parameters
ST 32768
SF 100.6128193 MHz
WDW EM
SSB o]
LB 1.00 Hz
T T T T T T T T T T T T T T T T T T T T T T T T GB 0
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 pmeC 1.40

avtar saifpu@yahoo.co.in
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MS (ESI) for 4a

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

YOGESH P-6 13 (0.232) Cm (6:20-24:35) TOF MS ES+
1004 205.2_ 4.00e3
4000
\ | |
N~ ~07 "NH;
=<
4285
1755
139.2
1314
367.4 7020
3264 906 :
802 1429.0 839
661
2073 4205 4757
403 23?253 326.9 381 378
259 l429.5 703.0
\ 156 179
‘ h“ \‘Hm ‘
0 el J““L‘H‘ a \”‘j‘\ it pheee sy b s e ‘ ‘ ‘ miz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
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'H NMR for 4b (400 MHz, DMSO)

P-7
. BRUKER
2 3 ORISR ETLBL2RERR3E AVANCE II 400 NMR
< 3 SHR2RELBRERLBENRE85 Spectrometer
=) < PN S P SATIF
Panjab University
Chandigarh
Current Data Parameters
NAME Mar21-2015
EXPNO 350
PROCNO 1
F2 - Acquisition Parameters
Date 20150322
Time 18.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG
DW 41.600 usec
DE 6.00 usec
TE 295.9 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
1H
10.90 usec
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
sI 32768
SF 400.1299910 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
Jk J PC 1.00
. . 'Y
o o o (Gl<]o o
= S A=y S
i N I I M o
T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
avtar saifpulyahoo.co.in
13C NMR fi
or 4b (100 MHz, DMSO)
s
P-7 BRUKER
AVANCE II 400 NMR
& 4 ] & 0 oo 4 HoMomwwLwa Spectrometer
HE ! & ae2 8 OR3ELS 5 Ro
@8 3 2 < S o S SHdaagwyaa o SATFE
A 2 o S 222 8 S833TABIII =SS Panjab University
‘ ‘ ‘ \§§§#/2%2?/ \/ Chandigarh

/

/

Current Data Parameters

NAME Mar21-2015
EXPNO 351
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150322
Time 19.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

D 65536
SOLVENT DMSO

NS 1024

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 36

DW 16.800 usec]
DE 6.00 used
TE 296.1 K
DL 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

CHANNEL f1

-2.0
100.6228298 MHz

———————— CHANNEL £2 =======-

T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60

CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 used]
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 768
F 100.6128193 MHz
WDW EM
SSB 0
LB 1.00 Hz
T GB 0
PC 1.40

avtar saifpu@yahoo.co.in
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MS (ESI) for 4b

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

KIRAN P-7 13 (0.233) Cm (7:19-25:48) TOF MS ES+
219.6_ 1.20e4
100, 11963
1535
8458
%
437.6
220.
1546 7956 339.6355.6 1085 4486
455 720 615 944 701.6
it |
0 ot ‘\ Rasus \L Ut bbbk o ey \1 T T T T ~ miz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

HRMS (ESI) For 4b

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

KIRAN 4b 5 (0.177) AM (Top,10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (4:5-10:17) 1: TOF MS ES+
100 219.1151_ 1.25e4
12518
NH>
=l
153.0980
4685
437.1951
2681
220.1324
1687
218.2151 273.1031 343.1466 367.6688 438.2036
144.9853 571 720 sz T8 g, ges OV 512.1003
99.0572 142 567 4500213 163 601.0638 685.4377 709.4063 881.7919 907.7952 955.8413 989.9615
38 Il | 1] 147 15 24 3
0 etk \LJ‘H\“ Ul l\“ b L L “‘\l ok \lr\278\“(\ T ey T \37\ T T T \48 T \5 e miz
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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'H NMR for 4¢ (400 MHz, DMSO)

P-2
- BRUKER
S = ELERRITII RSN -0 AVANCE II 400 NMR
< 2 PR PP B BmMBObDDIRT &R e Spectrometer
B $ P o o IO I i SATE
Panjab University
Chandigarh
Current Data Parameters
NAME Feb09-2015
EXPNO 170
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150209
Time 17.02
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG 2g30
D 65536
SOLVENT DMSO
NS 8
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
A0 2.7263477 sec
RG 101
DW 41.600 usec
DE 6.00 usec]
TE 294.6 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
10.90 usec
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
ST 768
SF 400.1300000 MHz
WDW
SSB [}
LB 0.30 Hz
GB 0
PC 1.00
S S =[S S|s|S I=S{e
= N e e S| e
T T T T T T T T T T T T T T T 1
14 13 12 11 10 9 8 7 6 5 4 3 2 1 (] ppm
avtar saifpu@yahoo.co.in
BC NMR fi
or 4¢ (100 MHz, DMSO)
s
p-2 BRUKER
AVANCE ITI 400 NMR
5 2 ¢ a = o~ CHoTmNHdo DN © o Spectrometer
H A pa SNRSOOTYRAEAnL ©®
2 8 3 a 2 B Sowsansadsna oo SAIF
S 0a8 2 a = EN SRIITAFTTaaSNd O3 Panjab University
‘ \ W// \ / Chandigarh
Current Data Parameters
NAME Feb09-2015
OFEt EXPNO 171
PROCNO 1
F2 - Acquisition Parameters
Date 20150209
Time 17.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT DMSO
NS 1024
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 1030
Dw 16.800 usec
DE 6.00 usec
TE 295.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f£1
13C
9.60 usec
-2.00 dB
100.6228298 MHz
= CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 14.31 dB
PL13 18. dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
F 100.6128193 MHz
WDW EM
sSsB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 10 0 ppmFC 1.40
avtar saifpu@yahoo.co.in
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MS (ESI) for 4¢

WATERS, Q-TOF MICROMASS (LC-MS)
KIRAN P-2 11 (0.123) Cm (11:26)

100

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH;

TOF MS ES+
277.1_ 956
956
<
2782
9
289.2
39
- i ) " A Lo JMA miz
S o o e B o I e e B g S s e B A B s A s L e
242 244 246 248 250 252 254 256 258 260 262 264 266 268 270 272 274 276 278

LI U AU R S E S eSS A S S S B S
280 282 284 286 288 290 292 294 296

HRMS (ESI) For 4¢

WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH
KIRAN 4c 7 (0.264) AM (Top, 10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (3:8-13:20) 1: TOF MS ES+
100+ 299.0899_ 6.71e4
67118
277.1198
62576
189.0703
35703
=l
4341591
21063
300.1180
15224
1434.6666
9676
211.0645  231.0899 e
6823 5931
390.1400 435.1743 503.1512
2014
165.0677 252,0847 WAIEE sty s o dg7.1711 3337
740618 99.0555 138.0848 1247 ‘ | pryas o ‘ | £ 5041454810
ol 18 22 60 | B T T [ Iy Lol ! - [ ) miz
P e ettt bl e bl et e
80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
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'H NMR for 4d (400 MHz, DMSO)

P-3
- BRUKER
S B S8z a & AVANCE II 400 NMR
< = SH88ILRY Spectrometer
B OMe R PRI D SATF
Panjab University
Chandigarh
Current Data Parameters
NAME Feb09-2015
EXPNO 180
CN PROCNO 1
F2 - Acquisition Parameters
Date_ 20150209
Time 18.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
NH PULPROG zg30
2 65536
SOLVENT DMSO
NS 8
Ds 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 114
DW 41.600 usec]
DE 6.00 used]
TE 294.7 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1
1H
10.90 usec
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
ST 3276
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
o ~ A | o
= S <\. SIS S
. N o Heillen o
T T T T T T T T T T T T T T T 1
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
avtar saifpu@Ryahoo.co.in
BC NMR fi
or 4d (100 MHz, DMSO)
9
P-3 BRUKER
AVANCE II 400 NMR
ST Y = — CFWO T MmN OO ® w0 o Spectrometer
2 ? N 5 ER=23II8EIRIEL8 2
2 8 3 3 2 o Souwooaaassas S SATIE
S8l o o S TELIFATSIIIS = Panjab University
| | | | RNVl chanatosrh
Current Data Parameters
NAME Feb09-2015
EXPNO 181
PROCNO 1
F2 - Acquisition Parameters
Date 20150209
Time 18.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT DMSO
s 243
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 1030
DW 16.800 used|
DE 6.00 used|
TE 295.2 K
DL 2.00000000 sec
dail 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1
13C
9.60 usec]
-2.00 dB
100.6228298 MHz
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec]
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
| ST 768
™ " T " WS E 100.6128193 MHz
WDW
SSB o]
LB 1.00 Hz
T T T T T T T T T T T T —GB o
140 130 120 110 100 20 80 70 60 50 40 30 20 pmeL 1.40
avtar saifpu@yahoo.co.in

S-22



MS (ESI) for 4d

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

KIRAN P-3 13 (0.146) Cm (11:21) TOF MS ES+
100+ 285.9_ 4.17e3
4172
-
261.5
172.2 540 287.0
398 319
517.6
129
o [ S B g [ S | y
T T T T T T T T 1 T t T T T t T T T T T T T T T T T T T T T T T T ™ MiZ
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

HRMS (ESI) For

4d

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

KIRAN 4d 3 (0.089) AM (Top,10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (3:6-10:18) 1: TOF MS ES+
100+ 263.1063_ 2.95e4
29543
285.0746
25967
189.0744
21328
sl
415.0022
7316
231.0867
6211 286.1031
4961
405.1633
2588 489.1330 5471965
2165 .
18,0826 teaoriz 347.0704 1655 587.1484
143 { | 822 ‘ 513.1096 22 6752601 707155 819.4115 8474571 9715510
N N R T ) YO O A O N0 O N 76 26
0 T T T T 1 T T T 1 T T T ISABER T T T T T T f T T T T T ISARRR T T T T T T m/z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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'H NMR for 4e (400 MHz, DMSO)

P-5
- BRUKER
< 2 ABIXT NS RIS ZR8538832883 5 29 § AVANCE II 400 NMR
< a SERRIILICEB558383x82E SR ~» Spectrometer
o < A NN NN NN AN NN N NN o o o o e e i SAIF
Panjab University
Chandigarh
Current Data Parameters
NAME Feb09-2015
EXPNO 200
PROCNO 1
CN F2 - Acquisition Parameters
Date_ 20150209
/ Time 19.23
N INSTRUM spect
PROBHD 5 mm PABBO BB-
\ PULPROG 2g30
N TD 65536
O NH SOLVENT DMSO
2 NS 8
H DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 128
DW 41.600 usec]
DE 6.00 usec|
TE 294.6 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
1H
10.90 usec
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
ST 768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
\h PC 1.00
A
— o (oo |cufio )=
= S S|SSS]=
| 3 o leilla il
T T T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
avtar saifpu@yahoo.co.in
BC NMR fi
or 4e (100 MHz, DMSO
s
P-5 BRUKER
AVANCE II 400 NMR
frS =} 3 © NooSoEnmTan © Spectrometer
3 3 5 3 3 S Sosasawens o o SATIFE
s 2 a S 1 2 285353833338 2 Panjab University
‘ ‘ ‘ ‘ N%/// Chandigarh
Current Data Parameters
NAME Feb09-2015
EXPNO 201
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150209
Time 20.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
CN PULPROG Zgpg30
TD 65536
SOLVENT DMSO
/ NS 1024
N DS 4
SWH 29761.904 Hz
\ FIDRES 0.454131 Hz
AQ 1.1010548 sec
N RG 1030
O NH2 DW 16.800 used]
H DE 6.00 used]
TE 294.9 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1
13cC
9.60 used|
-2.00 dB
100.6228298 MHz
= CHANNEL f2
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 80.00 usec]
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
- " . " { L L . ST 768
F 100.6128193 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 DDmPC 1.40
avtar saifpu@@yahoo.co.in
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MS (ESI) for 4e

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

KIRAN P-5 15 (0.168) Cm (3:52) TOF MS ES+
100+ 240.9_ 963
963
477.9
577
<
698.9
271
159.1
25 440.7
197 509.8
266.0 180
157
517.6
699.9
132 23
160.4 3481 3094 4417 518.6
31 49 i 37
Ll ‘ ROTIRN T T \\umu”\‘h“u[l\ ; i ) Lo _
o et by T O B I L L L A s L R L B R R AR R SRS RARRNRARRS RARRY) SARBRRARSNRARES RAnsanal 1114
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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'H NMR for 4f (400 MHz, DMSO)

4f
- BRUKER
S S 3 2EITATANTLSELISTILS IR Ly AVANCE IT 400 NMR
@ 3 3 L33 R RAld SN enememer 2, Spectrometer
a © < BNNNNNNN A AR fdAd GG aa SATE
Panjab University
Chandigarh
Current Data Parameters
NAME Sepl4-2015
CN EXPNO
PROCNO 1
7/ F2 - Acquisition Parameters
Pd pate 20150914
Time 17.31
\ INSTRUM spect
N PROBHD 5 mm PABBO BB-
O NH2 PULPROG zg30
F{ ™D 65536
SOLVENT DMSO
NS
Ds 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
20 2.7263477 sec
RG 128
DW 41.600 used]
DE 6.00 used
TE 295.9 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1l =
1H
10.90 used]
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1299872 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J PC 1.00
| .
o o o\ (o]
S S S|S|S
- o lloled
T T T T T T T T T T T T T
13 12 10 9 8 7 6 5 a4 3 2 1 0 ppm
manishkumarmanul986C@gmail.com
13 f ( )
C NMR for 4f (100 MHz, DMSO
af BRUKER
AVANCE II 400 NMR
35 3 S B wmo © cmaoonme © Spectrometer
> ! 2 2883 3 SOS2R3IBED S
53 A & S @ @ o < 0\ SO e oo S = SAIE ) )
-] 4 3 2 2R 2 LESRRRNAIL 2 Panjab University
\/ \N%/ Chandigarh
Current Data Parameters
NAME Sepl4-2015
EXPNO 291
PROCNO 1
F2 - Acquisition Parameters
Date 20150914
Time 18.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
CN PULPROG zgpg30
D 65536
// SOLVENT DMSO
NS 512
N | | i ;
\ SWH 29761.904 Hz
FIDRES 0.454131 Hz
Pd aQ 1.1010548 sec
O~ "NH, -
f{ DW 16.800 usec
DE 6.00 usec
TE 297.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1
-2.00 dB
100.6228298 MHz
= CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
A . " ) SF 100.6128193 MHz
" DW EM
SSB 0
LB 1.00 Hz
0
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 0 ppmPC 1.40

manishkumarmanul986@gmail . com
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MS (ESI) for 4f

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

KIRAN 4F 9 (0.173) Cm (6:15-21:33) TOF MS ES+
100+ 231.45_ 1.89e4
18899
. |
165.46
10642
=
232.11
4614
| 232.16
166.02 359
2407
331.44
0o o
0 - ‘ ‘ bt rbrrrehrey ‘ ‘ ‘ } : : ‘ ‘ ‘ e miz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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'H NMR for 4g (400 MHz, DMSO)

P-1
- BRUKER
g gzengaTLagegTasgse g 22 23 AVANCE II 400 NMR
= HHJIISLIIISLAAER & ne 22 Spectrometer
S B - N de SATF
Panjab University
Chandigarh

Current Data Parameters

NAME Feb09-2015
EXPNO 160
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150209
Time 16.35
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zg30

TD 65536
SOLVENT DMSO

NS 8

DS 2

SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 161

DW 41.600 usec|
DE 6.00 usec|
TE 294.5 K
D1 1.00000000 sec
TDO 1

10.90 usec|
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
ST 768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

CHANNEL f1 =

o = (@) S|
I =
i il
T T T T T T T 1
12 9 8 7 6 5 4 3 ppm
avtar saifpu@yahoo.co.in
I3C NMR for 4g (100 MHz, DMSO)
or 4g z,
P-1 BRUKER
AVANCE II 400 NMR
S & KR3SHES 3 @ W T N o — Spectrometer
: = N e : F  smgsdesssa F
3 3 = SFI382 S < S w e S SATF
55 3 SS9 8 S 3z SESRTTIGR = Panjab University
T T | | Ny chandigsTh
Current Data Parameters
NAME Feb09-2015
EXPNO 161
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150209
Time 16.39
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG Zgpg30
65536
SOLVENT DMSO
NS 100
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
A0 1.1010548 sec
RG 1030
DW 16.800 useq
DE 6.00 used]
TE 295.0 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1
13c
9.60 used
-2.00 dB
100.6228298 MHz
———————— CHANNEL f2 ========|
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 used]
PL2 -3.00 dB
PLI2 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 768
v SF 100.6128193 MHz
WDW
SSB 0
LB 1.00 Hz
B 0
T T T T T T T T T T T T T T
200 160 150 140 130 120 110 100 90 80 70 60 50 10 ppmFC 1.40
avtar saifpu@yahoo.co.in
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MS (ESI) for 4g

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

KIRAN P-15 (0.056) Cm (1:11) TOF MS ES+
1004 266.0_ 5.92e3
5919
M
187.6
1605
267.1
824
188.9
209 440.7
189
0 T T T T RARARRASAsERsaY \i‘\ s T T T T T T RARRARSSAN) miz
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
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'H NMR for 4h (400 MHz, DMSO)

4h
. BRUKER
e 25282985 g 2 qeezazs AVANCE IT 400 NMR
~ ETEEER0nL S S OSSR LR® Spectrometer
B JEREDEDE NN PRI SATE
Panjab University
NO Chandigarh
2 Current Data Parameters
NAME Sep14-2015
EXPNO 300
PROCNO 1
F2 - Acquisition Parameters
Date 20150914
Time 18.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT DMSO
CN
DS
7 SWH 12019.230 Hz
FIDRES 0.183399 Hz
Pd | | 20 2.7263477 sec
N
F2 - Processing parameters
sT 768
SF 400.1299938 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB o]
PC 1.00
J J |
= 2 S 2 S
- N N N o
T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
manishkumarmanul986@gmail .com
3C NMR fi
or 4h (100 MHz, DMSO)
s
4h BRUKER
AVANCE II 400 NMR
oRe R S 222 & —~ i <« TN oo !N o Spectrometer
tee T g i ? oee ] SRR HA2228 3
S so s b= o I H 2 e dee ! SATF
235 2 8 &532 3 A w o o S ot oo o o oo s S s
555 =2 U R B 2 2R 3 SER333368 3 Panjab University
\/ \/ \§§%kéﬁ// Chandigarh
Current Data Parameters
NAME Sepl4-2015
EXPNO 301
N02 PROCNO 1
F2 - Acquisition Parameters
Date 20150914
Time 18.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT DMSO
NS 512
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
20 1.1010548 sec
CN e
oW 16.800 usec
/ DE 6.00 usec
PJ TE 97.7 K
| | D1 2.00000000 sec
\ dil 0.03000000 sec
PJ DELTA 1.89999998 sec
0~ “NH, :
P{ CHANNEL £1
9.60 usec
-2.00 dB
100.6228298 Miz
******** CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 14.31 aB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6128193 MHz
DW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppmPC 1.40

manishkumarmanul986@gmail . com|
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MS (ESI) for 4h

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

KIRAN 4h 6 (0.115) Cm (5:14-20:37) TOF MS ES+
_ 312.39_ 6.64e3
100 6644 N02
Ol
N~ 07 "NH
3
313.40
1017
246.43
720
247.44 623.14
202 3%“?8 256
o Loan) ( NI N - . L N miz
7 7 i o Attt ey y prtrr ey 7 T 7 T 7 RARRRRESAS
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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'H NMR for 4i (400 MHz, DMSO)

4i
o BRUKER
= i = A s R AVANCE II 400 NMR
. CI 33 IS ] S8n&=2 3 Spectrometer
S N - PP SATF
Panjab University
Chandigarh
Current Data Parameters
Sepl4-2015
EXPNO 310
PROCNO 1
F2 - Acquisition Parameters
(:bd Date_ 20150914
ime 18.39
/ INSTRUM spect
N | | PROBHD 5 mm PABBO BB-
PULPROG 2g30
\ 65536
N SOLVENT DMSO
N[ 5
++ 2 DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 128
Dw 41.600 usec
DE 6.00 usec
TE 297.4 K
D1 1.00000000 sec
TDO 1
———————— CHANNEL fl ========
NUC1 1H
Pl 10.90 usec
PL1 -3.00 dB
sFO1 400.1324710 MHz
F2 - Processing parameters
sSI 32768
SE 400.1299951 MHz
WDW El
SSB 0
LB 0.30 Hz
GB o}
PC 1.00
. M J
T T T T T T T T T T T T
13 12 11 10 El 8 7 6 5 4 3 2 1 0 ppm
manishkumarmanul986G@gmail .com
13C NMR for 4i (100 MHz, DMSO)
5
41 BRUKER
AVANCE II 400 NMR
- S3He 2 ] wog = R = Spectrometer
55 = 2385 2 S oo o < P g P s SATIFE
a8 =2 oa23s o = 2eR e SATITTRIGR =1 Panjab University
RN | V2 S\ chandionth
Current Data Parameters
Cl NAME Sepld-2015
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150914
e 19.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT DMSO
N: 512
DS 4
C:PJ SWH 29761.904 Hz
FIDRES 0.454131 Hz
/ AQ 1.1010548 sec
Pq | | RG 3
DW 16.800 usec
N DE 6.00 usec
N TE 298.1 K
() Pdf{z D1 2.00000000 sec
f{ di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1
-2.00 dB
100.6228298 MHz
= CHANNEL f£f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 use
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
N | [ SF 100.6128193 MHz
i 'WDW 3
SSB 0
LB 1.00 Hz
B 0
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppmPC 1.40

manishkumarmanul 986@gmail .com|
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MS (ESI) for 4i

WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH|
KIRAN 4i 10 (0.192) Cm (5:13-25:52) TOF MS ES+

8 301.36_ Cl 2.39e4
100 23925

%

303.38
235.40 9895
9768
237.41
3395
304.40
371.34
160 1253
0 Y ) ‘\ e Rans T 5 m/z

100 150 | 200 250 300 350 400 450 500 550 600 650 700 | 750 800 850 900 950 1000
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'H NMR for 4j (400 MHz, DMSO)

P-4
© BRUKER
3 LIZTe8S8s el &8 B8 AVANCE II 400 NMR
— SE503283232 PR 3 &8 Spectrometer
S e e SRR RCR @ o NI NI SAIF
OCH Panjab University
3 Chandigarh
Current Data Parameters
NAME Feb09-2015
EXPNO 190
PROCNO 1
F2 - Acquisition Parameters
Date 20150209
Time 18.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
CN PULPROG zg30
TD 65536
/ SOLVENT DMSO
N | | NS 8
DS 2
\ SWH 12019.230 Hz
rq FIDRES 0.183399 Hz
O NH2 Q 2.7263477 sec
H RG 161
DW 41.600 usec]
DE 6.00 usec|
TE 294.7 K
D1 1.00000000 sec
1
F2 - Processing parameters
SI 2768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
| PC 1.00
S BN S S
I NN o o |
T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
avtar saifpu@@yahoo.co.in
.
13C NMR for 4j (100 MHz, DMSO)
P-4 BRUKER
AVANCE II 400 NMR
283 &8 3 I i o NVLTONCO o < Spectrometer
SO HR ! 5 S883LAS8=< <
353 23 & 23 9 S <Yoadaaowssr s SATF
223 22 3 =2 2 =1 T BRI SLIIR 2 Panjab University
\ / ‘ ‘ \ N%// ‘ Chandigarh
Current Data Parameters
NAME Feb09-2015
OCH EXPNO 191
3 PROCNO 1
F2 - Acquisition Parameters
Date 20150209
ime” 19.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT DMSO
NS 1024
DS 4
sW 29761.904 Hz
CN FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 1030
4 DW 16.800 used|
PJ | | DE 6.00 useq
\ TE 295.0 K
D1 2.00000000 sec
N 0 NH a1 0.03000000 sec
2 DELTA 1.89999998 sec
H TDO 1
CHANNEL f1
-2.00 dB
100.6228298 MHz
== CHANNEL f2 =
CPDPRG2 waltzleé
NUC2 1H
PCPD2 80.00 used]
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
| ST 32768
F 100.6128193 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T T T BC 1.40
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

avtar saifpu@yahoo.co.in




MS (ESI) for 4j

WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH
KIRAN P-4 11 (0.123) Cm (9:25) TOF MS ES+
100 3222 2.33e3
2333
OCH;
298.9
1919
< |
. NT 07 “NH,
323.2 467.0
2245 206 246 6110
183 sea5 4231 467.5;130 140 698.9
95 119 94
‘ t 603.6 tsgjj-S
0 t T J\ r bl b, "“\” bt “\‘ o t\ T \71] et L T r r r T r miz
50 100 150 200 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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'H NMR for 4k (400 MHz, DMSO)

P-8
- BRUKER
8 ALISELCISILED Q < 33 AVANCE II 400 NMR
< JAATRII3885883= = b &= Spectrometer
S N el i — SAIF
Panjab University
F Chandigarh
Current Data Parameters
NAME Mar21-2015
EXPNO 360
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150322
Time 19.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
65536
CN SOLVENT DMSO
NS 16
/ DS 2
Pd | | SWH 12019.230 Hz
FIDRES 0.183399 Hz
\ AQ 2.7263477 sec
N RG 32
0~ “NH, e
f{ DE 6.00 usec|
TE 295.9 K
D1 1.00000000 sec
TDO 1
77777777 CHANNEL f1l ========
NUC1 1H
Pl 10.90 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
sI 32768
SF 400.1299939 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
A
3 2S] S =S
o il el o ey
T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
avtar saifpu@yahoo.co.in
13C NMR for 4k (100 MHz, DMSO)
or Z,
pP-8 BRUKER
AVANCE II 400 NMR
T3NS 5P 5 8& 2836 Q oo © oo e wowo © Spectrometer
AR A B A B gt ! N2 s OR8ERS28% =2
853 22 & 233 8 Sw = e S SATFE
S888 I3 oSS dod = o2 3 SE8aaa86R = Panjab University
WY YT VoSN crandioash
Current Data Parameters
NAME Mar21-2015
EXPNO 361
PROCNO 1
F2 - Acquisition Parameters
Date 20150322
Time 19.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT DMSO
PJ NS 1024
DS 4
sW 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 645
DW 16.800 used|
DE 6.00 used]
TE 296.1 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1 =
13c
9.60 usec]
-2.00 dB
100.6228298 MHz
******** CHANNEL f2 =======
CPDPRG2 waltzl6
Nuc2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
F 100.6128193 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 pmeC 1.40

avtar saifpu@yahoo.co.in
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MS (ESI) for 4k

WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH
KIRAN P-8 11 (0.197) Cm (8:18-26:54) TOF MS ES+
1001 2856 5.84e3
5841
219.6 N 7 | |
3446 N
N0 NH;
%
3955
1263
4465
220.6 3045 846
556 642 4385
635 | ‘997
5805
4545 226
(31992 229 l
I} l LA JING Ll Ly A
T f T T t T T T SARR T 't T T t T T T T T T T T T T T T T T T T T 1 miz
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 80 900 950 1000
HRMS (ESI) For 4k
WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH
KIRAN 4k 6 (0.197) AM (Top, 10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (3:6-13:17) 1: TOF MS ES+
100~ 285.1098_ 2.35¢4
23542
N ||
N" 07 NH;
<
286.1219
4281
287.1192
2810632 2830507 2835910 284.5830 422 2882019 2890694 2915913 2920620 294.1576 296.1231297.0706 298.0700 299.0459
o 30 140 110 ) | 71 180 7 69 33 6
T T T T T T T T T T T T T T T T T T T T
280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299
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'H NMR for 4m (400 MHz, DMSO)

4m
BRUKER
NN IN NS~ ® O N®DO =N MM D00 NN OTOMOEAO NN oM © o AVANCE II 400 NMR
PR R S SRR e el m N SRR e ENRo o888 330 Spectrometer
QEEERLSRES JIA5888S SENNERIIERRECHRRT2E8E
B N N e e CNNNNNNN A A A A A A Ao o o SAIE ) )
Panjab University
Chandigarh
Current Data Parameters
NAME Oct08-2015
EXPNO 370
PROCNO 1
F2 - Acquisition Parameters
Date 20151009
CN Time 3.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
Pd D 65536
\ SOLVENT DMSO
NS 8
0~ “NH = 2
2 SWH 12019.230 Hz
FIDRES 0.183399 Hz
20 2.7263477 sec
RG 645
DW 41.600 usec
DE 6.00 usec
TE 297.8 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1
1H
10.90 usec
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1299957 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
1 ) ! PC 1.00
= 2] 12 S [Ss8 S
I S P ) R W i P o
T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 Ppm
manishkumarmanul986Q@gmail .com
13C for 4m (100 SO)
NMR for 4m MHz, DM
= BRUKER
AVANCE II 400 NMR
& He o SR ER s < @ T CobToaamoaw o Spectrometer
? 1D 2 T . =] 3 SRR3R0 RAT R o
o S 2 oW o s 2 2 et g SAIF
3 IS5 3823 S & o 4 ooagoadwoacs o
2 B RN IR X INEREN LSOO OO aan o o Panjab University
Y \ \% "4 crandioarh
Current Data Parameters
NAME 0ct08-2015
EXPNO 371
PROCNO 1
F2 - Acquisition Parameters
Date 20151009
Time
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 512
Ds 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG
DW 16.800 usec
DE 6.00 usec
TE 297.9 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1l =
13c
9.60 usec
-2.00 dB
100.6228298 MHz
= CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
5T 32768
sF 100.6128193 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppmPC 1.40

manishkumarmanul986@gmail . com|
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HRMS (ESI) for 4m
WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB
YOGESH 4m 4 (0.154) AM (Top,10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (3:6) UNIVERSITY.CHANDIGARH
107 7 281.1239 1: TOF MS ES+
0 9653 0.65¢3
CN
7
NI
N NH,
%)
282.1369
1509
281.6057
748
277.1223 2781281 283.1272 289.1055
276.0040 395 S0 €81 2791032 280.1045 282.627635  284.1111 285.1049 286.0921 287.1141 pgg 1048 319  290.1080
i | 1\21 * 30 8 56 63 89 53 130
0 T T T T T T T T T T : T L T T : T T .
276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 2

S-39



'H NMR for 4n (400 MHz, DMSO)

4n
BRUKER
aNOmmm T o T ooamwoaaa o AVANCE II 400 NMR
SE88TIaani 5 fNNSRos @ Spectrometer
SERES3ISAC @ He35335 <
B ¥ § NaaaaaS SATF ) )
Panjab University
N\ | N/ Chandigarh
Current Data Parameters
NAME 0ct08-2015
CN EXPNO 380
PROCNO 1
N | | F2 - Acquisition Parameters
\ Date_ 20151009
Time 13.01
N O NH INSTRUM spect
2 PROBHD 5 mm PABBO BB-
PULPROG 2g30
D 65536
SOLVENT DMSO
NS 8
Ds 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 645
DW 41.600 usec]
DE 6.00 usec|
TE 296.3 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1l =
1H
10.90 usec
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1299933 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
AJ PC 1.00
o NﬁN - SRR
alESlE] e ~Se 2
leilol=] e el o
T T T T T T T T T T T T T
12 11 10 9 8 7 [ 5 4 3 2 1 0 ppm
manishkumarmanul986@gmail.com
13C NMR for 4n (100 MHz, DMSO)
TIT BRUKER
AVANCE II 400 NMR
e wee S8 83 S < Commmwn oo n Spectrometer
] e o > ? & SSBRIEBR] R
3 395 J8R3 S < Sacaasgos @ SATF
2 S35 3332 2 3 SIST3IIBIT Panjab University
\ / \/ W// Chandigarh
Current Data Parameters
NAME 0ct08-2015
EXPNO 381
PROCNO 1
F2 - Acquisition Parameters
Date 20151009
CN ime ™
INSTRUM spect
/ PROBHD 5 mm PABBO BB-
N | | PULPROG zgpg30
\ TD 65536
SOLVENT DMSO
N O NH NS 512
2 DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 36
DW 16.800 usec
DE 6.00 usec
TE 298.1 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1
13c
9.60 usec
-2.00 dB
100.6228298 MHz
CHANNEL £2
waltzlé
1H
80.00 usec
-3.00 dB
14.31 dB
18.00 dB
400.1316005 MHz
F2 - Processing parameters
5T 768
S 100.6128193 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T T T o 140
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

manishkumarmanul986@gmail.co:




HRMS (ESI) for 4n

WATERS, Q-TOF MICROMASS (LC-MS)

YOGESH 4n 4 (0.154) AM (Top, 10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (4:6)
10

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH
1: TOF MS ES+ 1.02e4
295.1547
0 10198
CN
N | |
N™ >~0" “NH,
%
296.1591
1973
297.1402
558
293.134, 294.1268 299.1408 300.143
2011288 2921347 393.6261 2045611 2959247 | ,958960:3 | 207.6277°0 1312 14 800.6499
67 42 74 9 111 / 34 9 1 104 | 115 )
. T — — T T T — T . m/z
291 292 293 294 295 296 297 298 299 300
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'H NMR for 6a (400 MHz, DMSO)

Y-8
- - BRUKER
< o R o © AVANCE TII 400 NMR
2 2 = = S Spectrometer
— — ~ — SATFEF
Panjab University
Chandigarh
Current Data Parameters
NAME Mar27-2014
HN EXPNO 410
PROCNO 1
() F2 - Acquisition Parameters
Date_ 20140327
CN Time 23.59
INSTRUM spect
/ PROBHD 5 mm PABBO BB-—
N | | PULPROG 2930
D 65536
N SOLVENT DMSO
N™ ~0" "NH :
2 DS 2
H SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 90.
DW 41.600 usec
DE 6.00 usec
TE 298.3 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
1H
10.90 usec]
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
ST 32768
SF 400.1299949 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I i G ' JUVAL A [,
G|\ o
=S =S s[sE)2 it
Sleiledls I
T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
avtar saifpulyahoo.co.in
BC NMR fi
or 6a (100 MHz, DMSO)
>
Y-8 BRUKER
AVANCE II 400 NMR
S S Q8 3 53IEHS6 ] — o= ©Wo O ®E Wi Spectrometer
2 T TN T ? = SES SRR R o
2 S 3 T 3383388 3 o o o e N e SAIF
= -t A s g 1 ES 2Ee BSSR38383 % Panjab University
IR \% NN | cnenassem
Current Data Parameters
NAME Mar27-2014
HN EXPNO 411
PROCNO 1
O F2 - Acquisition Parameters
Date 20140328
Time 0.27
CN NSTRUM
PROBHD
/ PULPROG
TD
N | | SOLVENT
\ NS 512
N DS 4
() PJP{Z SWH 29761.904 Hz
F{ FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 1290
DW 16.800 used]
DE 6.00 usec
TE 298.6 K
DL 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1l =
13c
9.60 usec
-2.00 dB
100.6228298 MHz
77777777 CHANNEL £2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 used]|
PL2 -3.00 dB
PL12 14.31 dB
PL13 18. aB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6128193 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppmpc 1.40

avtar saifpu@yahoo.co.in




MS (ESI) for 6a

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

YOGESH P-1-7 (0.078) Cm (2:18) TOF MS ES-
1001 2920 7.11e3
7108
N |
N~ 07 "NH,
O\Q,
226.0 293.0
1341 1286
227.0
585.1
216 233
0 ABaaseaoy S ““ T T T T —— T T T S e miz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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'H NMR for 6b (400 MHz, DMSO)

6b
- - BRUKER
2 3 SNORINITS & 238 AVANCE II 400 NMR
« = HmeAJIaaaR 3 gy 2 Spectrometer
S 3 P i S S Ve - NENENEN = SAIF
Panjab University
Chandigarh
Current Data Parameters
NAME Sepl4-2015
EXPNO
PROCNO 1
(:I F2 - Acquisition Parameters
Date 20150914
Time™ 19.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT DMSO
NS 8
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 144
DW 41.600 usec]
DE 6.00 usec
TE 297.7 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
10.90 usec]|
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
k PC 1.00
A X W
< (o [0 ~
S S8 )
- o | oo
T T T T T T T T T
13 8 7 6 5 4 3 2 1 0 ppm
manishkumarmanul986@gmail .com
3C for 6b (100 SO
NMR for 6b (100 MHz, DMSO)
6b BRUKER
AVANCE II 400 NMR
= 52 BB RN o I N Spectrometer
? remonn e o 3 BHS8LS2]E o
o & W SevRew ® o > Yo RS aan 2 SATF
s S 2 I23338 2 2 =S 352585538 a Panjab University
V \ / \\§§§%é;/ Chandigarh
Current Data Parameters
NAME Sepl4-2015
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20150914
Time 19.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT DMSO
NS 512
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
aAQ 1.1010548 sec
RG 72
DW 16.800 usec
DE 6.00 usec
TE 298.3 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1
13c
9.60 usec
-2.00 dB
100.6228298 MHz
= = CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
sI 32768
) . SF 100.6128193 MHz
u ™ NDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T
220 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm®C 1.40
manishkumarmanul986@gmail . com|
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MS (ESI) for 6b

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

KIRAN 6b 7 (0.134) Cm (5:12-21:52) TOF MS ES+
1004 32832 1.56e4
15648
\N |
N NH,
=l
330.33
6239
350.31
26338 e | 2897
2183
265.38 352.30 655.01
640 658 89[
O~y iy AR RSN AR RAAS RN RS ! e miz
50 100 150 200 250 300 350 450 500 550 600 650 800 850 900 950 1000
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'H NMR for 6¢ (400 MHz, DMSO)

6c
- - BRUKER
3 X Eemhl82FEa283I38833 g I3 IR AVANCE II 400 NMR
8 < R R R e = AR S BRHNHE8TS Spectrometer
o S P P P R R P BV [ S IS I S SATF
Panjab University
Chandigarh
Current Data Parameters
NAME Sepl4-2015
EXPNO 330
PROCNO 1
F2 - Acquisition Parameters
Date 20150914
Time ™ 19.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 8
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 203
DW 41.600 usec|
DE 6.00 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
18
10.90 useg|
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1299916 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
s 4k7 J PC 1.00
A i}
jor jﬂr F‘OT\DW j(\lr §
S 1= S|S| S -
= - Al o3
T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
manishkumarmanul986@gmail .com
13C (100 SO)
NMR for 6¢ (100 MHz, DM
6c BRUKER
AVANCE II 400 NMR
bt 5 o 8S=33 825 o < o Mo S o N o oo Spectrometer
2 FAP A el e BIIARERED <
o S8 w8 Scusar  © <o T e 3 SATF
p S 3 2328 S2d = 2R R A A AR o Panjab University
\/ / / \/ \ N% Chandigarh
Current Data Parameters
NAME Sepl4-2015
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20150914
Time ™ 20.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT DMSO
NS 512
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
2Q 1.1010548 sec
RG 36
DW 16.800 usec
DE 6.00 usec
TE 298.5 K
D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1
13c
9.60 usec
-2.00 dB
100.6228298 MHz
= CHANNEL f2
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6128193 MHz
DW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppmC 1.40

manishkumarmanul986@gmail.com|
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MS (ESI) for 6¢

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

KIRAN 6¢ 7 (0.134) Cm (5:14-21:40) TOF MS ES+
1004 37424 1.21e4
00 372.24_ 12065
11851
=
2 w25
1559
373.13 375.13
606 570
0 T T T T T T T T T T T m/z
370 371 372 373 374 375 376 377 378 379 380
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'H NMR for 6d (400 MHz, DMSO)

3659

.3286

w o
=&
=
SS

3.4081

.5082

1.1994

_—1.4870
4///k

1.1642

BRUKER

AVANCE ITI 400 NMR
Spectrometer

SATIF

Panjab University
Chandigarh

Current Data Parameters

NAME Oct17-2014
EXPNO 160
PROCNO 1

F2 - Acquisition Parameters
Date_ 20141017

Time 14.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 65536
SOLVENT DMSO

NS 8

Ds 2

SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 114

DW 41.600 used]
DE 6.00 usec
TE 295.1 K

D1 1.00000000 sec
TDO 1

= CHANNEL f1

10.90
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
j PC 1.00
KWN() Fgﬁ qiﬂ jor SIE
S S[S[2]S S S8
- Al IS | led
T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
avtar saifpu@yahoo.co.in
BC NMR fi
or 6d (100 MHz, DMSO)
s
I BRUKER
AVANCE II 400 NMR
3 $ 8 S 2338583s R - ORI R0N=SS = Spectrometer
2 g 3 3 38333=2 8 < SoS g oo w s % SATF
= S8 Soagssass = ES TSRS ISIS N Panjab University
\\ \// \\W ' Chandigarh
Current Data Parameters
NAME Octl17-2014
EXPNO 161
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141017
ime 14.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT DMSO
NS 100
Ds 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
A0 1.1010548 sec
RG 2050
DW 16.800 used]
DE 6.00 used]
TE 295.5 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1 =
13c
9.60 used]
-2.00 dB
100.6228298 MHz
CHANNEL f2 =
CPDPRG2 waltzlé
NuUC2 1H
PCPD2 80.00 usec|
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
sI 768
SE 100.6128193 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T T T T >
230 220 210 200 190 180 170 160 140 130 120 110 100 920 80 70 60 50 40 30 20 10 DDmPL 1.40

avtar saifpu@yahoo.co.in
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MS (ESI) for 6d

WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH
SWAPNIL IS-9M 22 (0.233) Cm (9:32) TOF MS ES+
100~ 3220_ 1.91e4
19115
=
643.1
8210
344.0
5538 665.0
4938
294.1 1666.1
986.1
1435 | laas0 1252 964.1 1263
618 633
0 T ! T f T l\ a T+ \J‘ \L T T T T T U T T T T m/z
100 200 300 400 500 600 700 800 900 1000 1100 1200
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'H NMR for 6e (400 MHz, DMSO)

P-9

- BRUKER

s P - i CER882 28y 2822 AVANCE TIT 400 NMR

“ SSSSER5825 2R IRS Shn ne2S Spectrometer

S P N N R R R RPN g SAIF
Panjab University
Chandigarh
Current Data Parameters
NAME Mar21-2015
EXPNO 370
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150322
Time 20.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT DMSO
NS 16
Ds 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
20Q 2.7263477 sec
RG 36
DW 41.600 usec
DE 6.00 usec
TE 295.9 K
D1 1.00000000 sec
TDO 1

CHANNEL f1

NUC1 1H
Pl 10.90 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1299972 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

JL ‘ PC 1.00

- mjﬂ L |

S =S| 3 1

| Aol | s

T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

avtar saifpu@yahoo.co.in

p-9 BRUKER
AVANCE II 400 NMR
B o S SRAFILIES K& ~ o P TR - Spectrometer
B I Toean a9 S 5838 N228ELLETE .
£ 84 9338833 2 & def  Fosesasmas oo SaTE
N i o T o Panjab University
I Vo AN\ || chenaisam
Current Data Parameters
NAME Mar21-2015
EXPNO 371
PROCNO 1
F2 - Acquisition Parameters
Date 20150322
Time 21.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2zgpg30
65536
SOLVENT DMSO
NS 1024
DS 4
SwH 29761.904 Hz
FIDRES 0.454131 Hz
A0 1.1010548 sec
RG 645
DW 16.800 used
DE 6.00 used]
TE 296.1 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1 =
13c
9.60 usec]
-2.00 dB
100.6228298 MHz
CHANNEL f2
CPDPRG2 waltzlé
NuUc2 1H
PCPD2 80.00 used|
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
" L " . ST 768
Y ¥ u " F 100.6128193 MHz
WDW 3
SSB 0
LB 1.00 Hz
GB o}
T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 pmeC 1.40
avtar saifpu@yahoo.co.in
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MS (ESI) for 6e

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

KIRAN P-9 13 (0.232) Cm (7:18-25:47) TOF MS ES+
100+ 378.5_ 1.29e4
12864
356.5
9334
%
380.5
2647
3285
1288
o\\\,w\,"w\“,u\w\\\‘,l\\\\\\\\\\\\\\\m/z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

HRMS (ESI) For 6e

WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH
KIRAN 6e 3 (0.089) AM (Top, 10, Ar,5000.0,556.28,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (3:6-11:18) 1: TOF MS ES+
- 356.0916_ 151e4
100 15144 378.0661
14415
<
3800757
4639
733.1689
3860
735.1610
328.1009 2584
2486 553.6161
2000719 2086
1592 5541203 Titases |
381.0825 1115 1076 -
218.2182 778 L 848
699 5456261 707.1797 795.1692
99.0569 ) 1839:110 238.5572 305 | 5551064 633.1425 ' 737.1824 195, 908.7610 o1/ 5108
181 18T I N[ 74 85 466 3 180
0 e —— ‘Hﬂ\ 2% H“H‘ \““‘“\ L NI SRR | Pl e \“\ bbby pbe ey - miz
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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'H NMR for 6f (400 MHz, DMSO)

Is-11C
- BRUKER
EN SR23208235338303848 5 2 = AVANCE II 400 NMR
o SRNRTIITECE3SSIRRD S 3 5 Spectrometer
o RPN IR S N v o o = SATE
Panjab University
Chandigarh
Current Data Parameters
NAME Oct17-2014
EXPNO 170
PROCNO 1
F2 - Acquisition Parameters
Date 20141017
Time 14.30
NSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT DMSO
8
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 128
DW 41.600 used|
DE 6.00 used]
TE 295.1 K
D1 1.00000000 sec
TDO 1
HANNEL f1
NUC1 1H
Pl 10.90 used]
PL1 .00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
L PC 1.00
)
TH e il T
= sl N o
T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
avtar saifpu@yahoo.co.in
13C NMR for 6f (100 MHz, DMSO)
or Z,
Is-11c BRUKER
AVANCE II 400 NMR
3 3 8 232s82LSl=28 « oo v o oo ®e w0 Spectrometer
g T reneemETana 3 P 522883538 -
< P R R e e R : H 3 SATF
< S 5 IIIFIIIIIES o S @ o SEmSaa e ?
= I s R B A I e et : mRR LIS Saal < Panjab University
\\\\\// /// \/ \\\\W ‘ chandigarh
Current Data Parameters
NAME Oct17-2014
EXPNO 171
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141017
Time 14.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT DMSO
NS 408
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 36
DW 16.800 used]
DE 6.00 used]
TE 295.7 K
DL 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1
13c
9.60 used]
-2.00 dB
100.6228298 MHz
== CHANNEL f2
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 80.00 used]
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 768
. L » ,_ SF 100.6128193 MHz
y o " ¥ Ao o iy DW EM
SSB 0
LB 1.00 Hz
GB o}
T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppmFC 1.40
avtar saifpu@yahoo.co.in




MS (ESI) for 6f

WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

SWAPNIL IS-11M 23 (0.243) Cm (4:32) TOF MS ES+

100 384.0 1.36e4
13606

%

406.0 767.1
6001 5955
789.1
2712
790.1
505 1017
11721
653
0 t T Tty T \L \L ke 3 £ 7 T T T T !L T — m/z
100 200 300 400 500 600 700 800 900 1000 1100 1200
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'H NMR for 6g (400 MHz, DMSO)

P-10
- BRUKER
= SENSIHERNEIINRBISIT2INBERRIZSSS 3 S S & AVANCE II 400 NMR
< QE538IIIIIILINIISEESSE83ISSRas ¢ 555 & Spectrometer
S B e i Y ) NN - SATF
Panjab University
Chandigarh
Current Data Parameters
NAME Mar21-2015
EXPNO 380
cl PROCNO 1
F2 - Acquisition Parameters
Date 20150322
Time 21.19
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
2AQ 2.7263477 sec
RG
DW 41.600 usec
DE 6.00 usec|
TE 295.9 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
1H
10.90 usec]
-3.00 dB
400.1324710 MHz
F2 - Processing parameters
ST 2768
SF 400.1299955 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A¥, VAN ‘ L
o mfﬁw A -
S e i} S| S
| ENENEN N I B o
T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 o ppm
avtar saifpu@Ryahoo.co.in
13C NMR for 6g (100 MHz, DMSO)
or 6g zZ,
P-10 BRUKER
AVANCE II 400 NMR
3 LA 023IARTLAR ST o - oo MmN EOS oo ® e~ 0w Spectrometer
# Leadenaneenaadsaa g 2% RRLS23BIEL o~
2 TUIRIIFISRAIIZIIEZ2S S 3w ToeNocaaaaas = SAIFE
= pepr s pu i PR R e eee LIRSS SR < Panjab University
VISSNNzZ |V NN | chandioan
Current Data Parameters
NAME Mar21-2015
EXPNO 381
PROCNO 1
F2 - Acquisition Parameters
Cl Date_ 20150322
Time 22.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 1024
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG
DW 16.800 usec|
DE 6.00 usec
TE 296.3 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1
-2.00
100.6228298 MHz
= CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec|
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
! " " ST 32768
F 100.6128193 MHz
WDW EM
SSB 0
LB 1.00 Hz
B 0
T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppmpc 1.40

avtar saifpu@yahoo.co.in
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MS (ESI) for 6g

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

KIRAN P-10 15 (0.529) Cm (1:15) TOF MS ES-
100, 8032 6.84e3
6838
400,31
6258
sl
40132
1436
69.34
957
77.34 308.41 334.37
494 408
378 25557 023
J 221
Lo | L xu“unmhm\\l““\. .
0 T T T T T T T T T T 1 T T T T T T T T T T T T T T T T T T T T T T T T le
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
HRMS (ESI) For 6g
WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH
KIRAN 6g- 4 (0.154) AM (Top, 10, Ar,5000.0,554.26,0.70,LS 10); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (4:6) 1: TOF MS ES-
100~ 400.1387_ 2.36e4
23619
Cl
) 343.0983
10754
328.0851
401.1531
6368 A
259.0811
2986 344.1100
1905
181,0638 2832936 299.1080 4021589 135 1200 a1 3625 487 5447
65.0889 77 0264 1630519 1159 1167 867 345.1140 3721555 | 74 . : .
690 258 2098724570208 286 199.1871 223.0463 390 371 0 s 456 8 c1o4a16
| S I - (ki I |
0 . . [N [0 N ST NS ol L | f , M ot I 20 oz
T T T T T T T T T T T T T T T T T T T T i T T T i T T T T T T T T T T T T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
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'H NMR for 6h (400 MHz, DMSO)

6h
- BRUKER
I RS RSSY BRSNS LS S ne 2 3 AVANCE II 400 NMR
= SR AN ErmanmAdnaand8385R < gy 5 Spectrometer
3 e e S el v NN - SATF
Panjab University
Chandigarh
Current Data Parameters
NAME 0ct08-2015
EXPNO 390
PROCNO 1
F2 - Acquisition Parameters
Date 20151009
Time 4
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT DMSO
NS 8
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 12
DW 41.600 usec
DE 6.00 usec
TE 297.7 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1l =
NUC1 1H
Pl 10.90 usec
PL1 -3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
_ U B
¥ T =
S EYE R =y S
- [N (] ) ) ) o
T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
manishkumarmanul986@gmail.com
13C for 6h (100 SO)
NMR for 6h (100 MHz, DM
6h BRUKER
AVANCE II 400 NMR
3 =t AP R3TABRLIND o~ I ] v Spectrometer
R H e Taneeaa® & DE5L893I8Y 8
I o [ N R R RN ey : meevTae® 2 SATF
a 2 AR B R g S e bt Panjab University
/ / N% Chandigarh
Current Data Parameters
NAME Oct08-2015
EXPNO 91
PROCNO 1
F2 - Acquisition Parameters
Date 20151009
Time 4.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 512
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 1030
DW 16.800 usec
DE 6.00 usec
TE 298.1 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
= CHANNEL f1
9.60 usec
-2.00 dB
100.6228298 MHz
= = CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 14.31 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
W " I 2768
SF 100.6128193 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pmeC 1.40

manishkumarmanul986@gmail. co:
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MS (ESI) for 6h

WATERS, Q-TOF MICROMASS (LC-MS)

100+

%

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

YOGESH 6h 7 (0.134) Cm (5:15) TOF MS ES+
370.36_ 2.89e4
28893
392.34
14438
305.43
10381
760.99
8840
800.85
5810
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958 1011 1222
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'H NMR for 6i (400 MHz, DMSO)
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13C NMR for 6i (100 MHz, DMSO)
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MS (ESI) for 6i

WATERS, Q-TOF MICROMASS (LC-MS) SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH
YOGESH 6i 6 (0.115) Cm (6:11) TOF MS ES+
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'H NMR for 6j (400 MHz, DMSO)
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13 i
C NMR for 6j (100 MHz, DMSO)
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MS (ESI) for 6j

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

YOGESH 6j 6 (0.115) Cm (6:15-23:29) TOF MS ES+
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1H NMR for 8b (400 MHz, DMSO)
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13C NMR for 8b (100 MHz, DMSO)
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MS (ESI) for 8b

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH
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'H NMR for 8d (400 MHz, DMSO)
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13C NMR for 8d (100 MHz, DMSO)
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MS (ESI) for 8d

WATERS, Q-TOF MICROMASS (LC-MS)

SAIF/CIL,PANJAB UNIVERSITY,CHANDIGARH

YOGESH Y-4 9 (0.167) Cm (1:9) TOF MS ES+
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(b)
Figure S1 (a) ORTEP molecular diagram of 4¢ (CCDC No- 1432094) with the atom-numbering

scheme. Displacement ellipsoids are drawn at the 50% probability level and H atoms are shown

as small spheres of arbitrary radius. (b) 1H, 2H-tautomers of 4c.
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Figure S2 (a) ORTEP molecular diagram of 6e (CCDC No- 1432095) with the atom-numbering
scheme. Displacement ellipsoids are drawn at the 50% probability level and H atoms are shown

as small spheres of arbitrary radius. (b) 1H, 2H-tautomers of 6e.
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