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1. EXPERIMENTAL

1.1. Chemistry

General information

All solvents and reagents were commercial available and used without further purification.
Analytical thin layer chromatography (TLC) was performed on pre-coated silica gel plates 60
GF,s4 (Aldrich) to monitor the progress of the reaction. Electrospray ionization mass spectra
(ESI-MS) were recorded on Ion Ttrap LCQ Advantage Max-IT (Thermo Electron Corporation).
High-resolution mass spectra (HRMS) were recorded on a 6520 Agilent Q Tof LC MS/MS
(accurate mass). '"H and '3C NMR spectra were done on Bruker Supercon Magnet Avance
spectrometers at 300/400 and 75.4/100 MHz respectively in deuterated solvents taking TMS as
internal reference (chemical shifts & in ppm, J in Hz.). IR spectra (V. in cm!) were taken on
Perkin Elmer’s FT-IR RX1 PC spectrophotometer. Melting points were determined in open
capillary tubes on the melting point apparatus. Elemental analyses were done on Carlo Erba EA-
1108 micro analyzer/Vario ELIII C H N S analyzer. All compounds were analyzed for C, H, N
and the results were within +£0.3% of calculated values. All compounds were characterized by
TLC, 'H and '3C NMR, MS, and HRMS. Elemental analyses data meet the criteria of >95%
purity.

2-Chloro-1-(4-(4-nitrophenyl)piperazin-1-yl)ethanone (8a)

The mixture of 1-(4-nitrophenyl)piperazine (7a, 1 g, 4.83 mmol), Et;N (1.34 mL, 9.66 mmol) in
dry DCM (15 mL) was stirred at 0 to 5 °C for 15 min under dry condition using CaCl, guard tube
and then chloroacetyl chloride (0.76 mL, 9.66 mmol) in dry DCM (5 mL), was added dropwise
within 1 h duration. Reaction mixture was further stirred at room temperature for 2 h. The
resultant reaction mixture was concentrated under reduced pressure, dissolved in EtOAc (15 mL)
and washed with distilled water (10 mL x 3) and organic layer was separated. The combined
organic layer dried (anhyd. Na,SO,) and concentrated under reduced pressure. The obtained
solid residue was recrystallized using EtOAc/Hexane to give the title compound as yellow solid
(yield 92%); mp: 100-101 °C; IR (KBr) v (cm): 3012, 2853, 1653, 1596, 1500, 1442, 1389,
1327; 'H NMR (400 MHz, CDCl;): 6 8.14-8.19 (2H, m), 6.84-6.82 (2H, m), 4.11 (2H, s), 3.81-
3.79 (2H, m), 3.74-3.72 (2H, m), 3.53-3.50 (2H, m), 3.47-3.45 (2H, m); '*C NMR (100 MHz,
CDCl): 0165.3, 154.3, 139.3, 125.9, 113.2, 47.1, 46.7, 45.4, 41.5, 40.6; HRMS (ESI positive)
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m/z caled. for C;H4CIN;O; [M+H]*": 284.0802, found: 284.0799; Anal calcd. for
C1,H4CIN;0s5: C, 50.80; H, 4.97; N, 14.81, found: C, 50.66; H, 4.73; N, 14.61.

Further the compounds 8b-e was synthesized using the procedure similar to compound 8a from
the corresponding substituted piperazines.
2-Chloro-1-(4-(pyrimidin-2-yl)piperazin-1-yl)ethanone (8b)

The title compound was synthesized from 2-(piperazine-1-yl)pyrimidine (7b) as off-white solid
(yield 81.5%); mp: 75-76 °C; IR (KBr) v (cm!): 3018, 2399, 1647, 1586, 1552, 1497, 1442,
1358; 'TH NMR (300 MHz, CDCls): 6 8.35 (2H, d, J = 4.4 Hz), 6.58 (1H, t, J = 4.4 Hz), 4.14-
4.12 (2H, m), 3.92-3.85 (4H, m), 3.73-3.71 (2H, m), 3.62-3.61 (2H, m); HRMS (ESI positive)
m/z calcd. for C;(H;3CIN4O [M+H]" 241.0856, found: 241.0855; Anal calcd. for C;,H;3CIN4O:
C, 49.90; H, 5.44; N, 23.28, found: C, 49.66; H, 5.28; N, 23.02.
2-Chloro-1-(4-(2-methoxyphenyl)piperazin-1-yl)ethanone (8c)

The title compound was synthesized from 1-(2-methoxyphenyl)piperazine (7¢) as off-white solid
(vield 54%); mp: 78-79 °C; IR (KBr) v (cm™): 3018, 2832, 2401, 1648, 1595, 1500, 1450; 'H
NMR (300 MHz, CDCls): 6 7.07-7.02 (1H, m), 6.96-6.87 (3H, m), 4.11 (2H, bs), 3.88 (3H, s),
3.81 (2H, t, J = 4.2 Hz), 3.71-3.68 (2H, m) 3.12-3.03 (4H, m); 13C NMR (100 MHz, CDCl;): &
165.1, 152.2, 140.3, 123.7, 121.0, 118.5, 111.4, 55.4, 50.8, 50.3, 46.5, 42.3, 40.9; HRMS (ESI
positive) m/z calcd. for C;3H7CIN,O, [M+H]": 269.1057, found: 269.1052; Anal calcd. for
Ci3H17,CIN,O;: C, 58.10; H, 6.38; N, 10.42, found: C, 58.29; H, 6.58; N, 10.69.
2-Chloro-1-(4-(4-nitro-2-(triflouromethyl)phenyl)piperazin-1-yl)ethanone (8d)

The title compound was synthesized from 1-(4-nitro-2-(triflouromethyl)phenyl)piperazine (7d)
to give pure yellow oily compound (yield 80%); IR (neat): v (cm™): 3019, 2925, 1648, 1613,
1526, 1425, 1384, 1347; '"H NMR (400 MHz, CDCl;): 68.51 (1H, d, J=2.6 Hz), 8.36 (1H, dd, J
=2.6, 8.9 Hz), 7.34 (1H, d, J = 8.9 Hz), 4.10 (2H, bs), 3.79 (2H, t,J=4.8 Hz ), 3.71-3.69 (2H,
m), 3.14 (2H, t, J = 4.7 Hz), 3.09 (2H, t, J = 4.8 Hz); ); *C NMR (100 MHz, CDCls): § 165.2,
156.5, 143.3, 128.0, 126.0, 125.7, 124.2, 123.4, 52.9, 52.3, 46.3, 42.1, 40.8; HRMS (ESI
positive) m/z calcd. for C3H3CIF;N303 [M+H]"™: 352.0676, found: 352.0675; Anal calcd. for
Ci3H;5CIF;3N303; C, 44.39; H, 3.73; N, 11.95, found: C, 44.56; H, 3.91; N, 12.19.
2-Chloro-1-(4-(2-nitro-4-(triflouromethyl)phenyl)piperazin-1-yl)ethanone (8e)

The title compound was prepared from 1-(2-nitro-4-(triflouromethyl)phenyl)piperazine (7e) as
pure yellow oily compound (yield 89%); IR (neat) v (cm™): 3429, 3016, 2967, 1654, 1535, 1436,
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1328; 'H NMR (300 MHz, CDCls): 68.11 (1H, bs), 7.73 (1H, d, J = 8.8 Hz, Ar-H), 7.21 (1H, d,
J = 8.7 Hz), 4.11 (2H, bs), 3.83 (2H, bs), ), 3.73 (2H, bs), 3.21-3.20 (4H, m); HRMS (ESI
positive) m/z caled for C;3H3CIF; N3O3; [M+H]™: 352.0676, found: 352.0657; Anal calcd for
Ci3H5CIF;3N305: C, 44.39; H, 3.73; N, 11.95, found: C, 44.15; H, 3.51; N, 11.70.

1, 2-Bis(4-(4-4-nitrophenyl)piperazin-1-yl)ethanone (9a)

To the mixture of 8a (0.3 g, 1.06 mmol) and Et;N (0.3 mL, 2.12 mmol) in CHCI; (5 mL) was
added 1-(4-nitrophenyl)piperazine (7a, 0.320 g, 1.59 mmol) in 5 mL CHCIl; dropwise within 1 h.
After complete addition reaction mixture was further stirred in an oil bath at 80-85 °C for 15 h.
The reaction mixture was cooled, washed with water (5 mL x 3) and the organic layer was
separated. Combined organic layer was dried (anhyd. Na,SO,4 and concentrated under reduced
pressure in rotavapor. The solid obtained was purified by recrystallization using EtOAc/Hexane
which furnished yellow crystals (yield 81%); mp: 156-157 °C; IR (KBr) v (cm™'): 3019, 2399,
1640, 1597, 1506, 1423, 1330; '"H NMR (400 MHz, CDCl;): 68.14-8.09 (4H, m), 6.84-6.81 (4H,
m), 3.84-3.83 (4H, m), 3.49-3.44 (8H, m), 3.33 (2H, s), 2.72 (4H, t, /= 5.0 Hz); 3C NMR (75.4
MHz, CDCls): 6 167.7, 154.7, 154.3, 138.8, 138.4, 125.9, 125.8, 112.9, 112.7, 60.8, 52.5, 46.9,
46.7, 44.6; HRMS (ESI positive) m/z caled. for CpHysNqOs [M+H]™: 455.2043, found:
455.2034; Anal calcd. for C,,Hy6NgOs: C, 58.14; H, 5.77; N, 18.49, found: C, 58.31; H, 5.92; N,
18.66.

The compounds 9b-n were prepared by adopting the procedure similar to 9a using their
respective precursors.
2-(4-(2-Methoxyphenyl)piperazin-1-yl)-1-(4-(4-nitrophenyl)piperazin-1-yl)ethanone (9b)
The title compound was synthesized from 8a and 1-(2-methoxyphenyl)piperazine (7¢) as yellow
solid (yield 78%); mp: 123-124 °C; IR (KBr) v (cm'): 3020, 2833, 2401, 1641, 1596, 1503,
1445, 132; '"H NMR (300 MHz, CDCl;): 68.14 (2H, d, J = 8.5 Hz), 7.01-6.98 (1H, m), 6.93 (2H,
bs), 6.88-6.82 (3H, m), 3.86-3.80 (7H, m), 3.48-3.44 (4H, m), 3.31 (2H, s), 3.10 (4H, bs), 2.73
(4H, bs); 13C NMR (100 MHz, CDCls): 6 168.3, 154.5, 152.2, 141.0, 138.9, 125.9, 123.0, 120.9,
118.1, 112.9, 111.3, 61.6, 55.4, 53.4, 50.6, 47.4, 46.8, 44.8, 41.2; HRMS (ESI positive) m/z
calcd. for Cy;3Hy9NsO4 [M+H]™: 440.2298, found: 440.2283; Anal calcd. for C,3Hy9NsO4: C,
62.85; H, 6.65; N, 15.93, found: C, 62.63; H, 6.20; N, 15.82.
1-(4-(4-Nitrophenyl)piperazin-1-yl)-2-(4-(pyrimidin-2-yl)piperazin-1-yl)ethanone (9¢)
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The title compound was synthesized from 8a and 2-(piperazine-1-yl)pyrimidine (7b) as yellow
solid (yield 68%); mp: 151-152 °C; IR (KBr) v (cm'): 3020, 2401, 1642, 1592, 1506, 1443,
1329; 'H NMR (300 MHz, CDCl;): 6 8.31 (2H, d, J = 4.5 Hz), 8.13 (2H, d, J = 8.6 Hz), 6.84
(2H, d, J= 8.7 Hz), 6.51 (1H, t, J = 4.5 Hz), 3.85 (8H, bs), 3.49-3.46 (4H, m), 3.29 (2H, s), 2.60
(4H, bs); *C NMR (100 MHz, CDCl3): 6168.0, 161.6, 157.6, 154.4, 138.9, 125.9, 112.9, 110.0,
61.4, 53.0, 47.3, 46.8, 44.8, 43.6, 41.2; HRMS (ESI positive) m/z caled. for C,oH,5N;O3
[M+H]*: 412.2097, found: 412.2096; Anal calcd. for C,,H,sN;O5: C, 58.38; H, 6.12; N, 23.83,
found: C, 58.60; H, 6.31; N, 23.99.
1-(4-(4-Nitrophenyl)piperazin-1-yl)-2-(4-(pyridin-2-yl)piperazin-1-yl)ethanone (9d)

The title compound was synthesized from 8a and 1-(pyridine-2-yl)piperazine (10a) as yellow
solid (yield 65%); mp: 135-136 °C; IR (KBr) v (cm'): 3018, 2402, 1699, 1641, 1596, 1485,
1439, 1384, 1325; 'TH NMR (300 MHz, CDCl;): ¢ 8.19-8.13 (3H, m), 7.49 (1H, t, J = 7.4 Hz),
6.83 (2H, d, J = 8.8 Hz), 6.67-6.62 (2H, m), 3.84 (4H, d, J = 16.2 Hz), 3.56-3.45 (8H, m), 3.30
(2H, bs), 2.66-2.65 (4H, m); 13C NMR (75.4 MHz, CDCl;): 6 168.0, 161.6, 157.6, 154.4, 138.9,
125.9, 110.0, 61.4, 53.0, 47.3, 46.8, 44.8, 43.6, 41.2; HRMS (ESI positive) m/z calcd. for
Cy1HpeNgO; [M+H]*: 411.2145, found: 411.2160; Anal calcd. for C,;HysNgO3: C, 61.45; H,
6.38; N, 20.47, found: C, 61.62; H, 6.55; N, 20.69.
2-(4-(4-Nitrophenyl)piperazin-1-yl)-1-(4-(pyrimidin-2-yl)piperazin-1-yl)ethanone (9e)

The title compound was synthesized from 8b and 1-(4-nitrophenyl)piperazine (7a) as yellow
solid (yield 65%); mp: 174-175 °C; IR (KBr) v (cm'): 3020, 2401, 1639, 1592, 1502, 1441,
1329; '"H NMR (300 MHz, CDCl;): 6 8.33 (2H, d, J = 4.6 Hz), 8.11 (2H, d, J = 9.1 Hz), 6.82
(2H, d, J = 8.6 Hz), 6.57-6.54 (1H, m), 3.85 (4H, bs), 3.70 (4H, bs), 3.45 (4H, bs), 3.32 (2H, s),
2.72-2.71 (4H, m); ESI-MS m/z calcd for C,oH,5N;0O3 [M+H]*: 412; Anal calcd. for C;0H»sN;O5:
C, 58.38; H, 6.12; N, 23.83, found: C, 58.63; H, 6.28; N, 23.99.

1, 2-Bis(4-(pyrimidin-2-yl)piperazin-1-yl)ethanone (9f)

The title compound was synthesized from 8b and 2-(piperazine-1-yl) pyrimidine (7b) as off-
white solid (yield 63%); mp: 150-151 °C; IR (KBr) v (cm™): 3011, 2853, 1637, 1585, 1549,
1495, 1446, 1306; '"H NMR (300 MHz, CDCl;): ¢ 8.33-8.29 (4H, m), 6.56-6.48 (2H, m), 3.86-
3.84 (8H, m), 3.72 (4H, bs), 3.28 (2H, s) 2.60 (4H, bs); 13C NMR (100 MHz, CDCl;): 5 168.0,
161.6, 161.5, 157.7, 157.6, 110.4, 109.9, 61.5, 53.0, 45.5, 44.1, 43.6, 41.7; HRMS (ESI positive)
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m/z caled. for CgHpyNgO [M+H]*: 369.2151, found: 369.2142; Anal calcd. for C;gH4NgO: C,
58.68; H, 6.57; N, 30.41, found C, 58.86; H, 6.66; N, 30.58.
2-(4-(2-Methoxyphenyl)piperazin-1-yl)-1-(4-(pyrimidin-2-yl)piperazin-1-yl)ethanone (9g)
The title compound was synthesized from 8b and 1-(2-methoxyphenyl)piperazine (7¢) as off-
white solid (yield 78%); mp: 96-97 °C; IR (KBr) v (cm'): 3430, 3017, 1637, 1586, 1551, 1498,
1447, 1305; '"H NMR (300 MHz, CDCl3): ¢ 8.32 (2H, d, J = 4.5 Hz), 6.99-6.84 (4H, m), 6.53
(1H, t, J = 4.6 Hz), 3.85 (7H, bs), 3.72 (4H, bs) 3.30 (2H, s), 3.10 (4H, bs), 2.73 (4H, bs); 13C
NMR (75.4 MHz, CDCl;): 6168.4, 161.6, 157.8, 152.3, 141.2, 123.0, 121.0, 118.3, 111.4, 110.5,
61.6, 55.4, 53.4, 50.6, 45.6, 44.2, 43.7, 41.8; HRMS (ESI positive) m/z calcd. for C,;HsN¢O,
[M+H]*: 397.2352, found: 397.2351; Anal calcd. for C,;H,3sN¢O,: C, 63.62; H, 7.12; N, 21.20,
found: C, 63.76; H, 7.22; N, 21.38.
2-(4-(Pyridine-2-yl)piperazin-1-yl)-1-(4-(pyrimidin-2-yl)piperazin-1-yl)ethanone (9h)

The title compound was synthesized from 8b and 1-(pyridine-2-yl)piperazine (10a) as white
solid (yield 80%); mp: 123-124 °C; IR (KBr) v (cm!): 3020, 2401, 1593, 1519, 1478, 1431; 'H
NMR (300 MHz, CDCls): 6 8.32 (2H, d, J = 4.6 Hz), 8.18 (1H, d, J = 4.1 Hz), 7.50-7.45 (1H,
m), 6.66-6.61 (2H, m), 6.55-6.52 (1H, m), 3.85-3.84 (4H, m), 3.73-3.71 (4H, m), 3.57-3.56 (4H,
m), 3.29 (2H, s), 2.67-2.65 (4H, m); 3C NMR (75.4 MHz, CDCl;): 6168.2, 161.7, 159.6, 157.9,
148.1, 137.6, 113.6, 110.6, 107.3, 61.7, 53.1, 45.7, 45.4, 44.3, 43.8, 41.9; HRMS (ESI positive)
m/z calcd. for C9HpsN;,O [M+H]": 368.2199, found: 368.2185; Anal calcd. for C;9H,5sN;O; C,
62.10; H, 6.86; N, 26.68, found: C, 62.28; H, 6.95; N, 26.86.
1-(4-(2-Methoxyphenyl)piperazin-1-yl)-2-(4-(4-nitrophenyl)piperazin-1-yl)ethanone (9i)
The title compound was synthesized from 8¢ and 1-(4-nitrophenyl)piperazine (7a) as yellow
solid (yield 84%); mp: 85-86 °C; IR (KBr) v (cm!): 3018, 1633, 1597, 1500, 1329; 'H NMR
(300 MHz, CDCls): 68.13 (2H, d, J = 8.1 Hz), 7.06-7.03 (1H, m), 6.94-6.89 (3H, m), 6.83 (2H,
d, J = 8.6 Hz), 3.89 (3H, s), 3.82-3.80 (4H, m), 3.46 (4H, bs), 3.32 (2H, s), 3.08-3.05 (4H, m),
2.72 (4H, bs); 3C NMR (75.4 MHz, CDCl;): 167.4, 154.8, 152.2, 140.5, 138.5, 125.9, 123.6,
121.0, 118.3, 112.7, 111.3, 60.8, 55.4, 52.6, 51.2, 50.7, 47.0; HRMS (ESI positive) m/z calcd. for
Cy3HyoNsO4 [M+H]*: 440.2298, found: 440.2274; Anal calcd. for C,3H,9N5O4: C, 62.85; H, 6.65;
N, 15.93, found: C, 62.99; H, 6.76; N, 16.09.

1, 2-Bis(4-(2-methoxyphenyl)piperazin-1-yl)ethanone (9j)
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The title compound was synthesized from 8¢ and 1-(2-methoxyphenyl)piperazine (7¢) as brown
crystals (yield 63%); mp: 144-145 °C; IR (KBr) v (cm): 3019, 2854, 1632, 1500, 1465, 1384;
'H NMR (400 MHz, CDCl;): 6 7.03-6.97 (2H, m), 6.94-6.84 (6H, m), 3.88-3.80 (10H, m), 3.30
(2H, s), 3.09-3.01 (8H,m) 2.73 (4H, bs); 13C NMR (75.4 MHz, CDCl3): 6 167.9, 152.2, 141.2,
140.7, 123.5, 122.9, 121.0, 120.9, 118.4, 118.2, 111.4, 111.3, 61.4, 55.5, 55.4, 53.3, 51.3, 50.7,
50.5, 45.9, 42.0; HRMS (ESI positive) m/z caled. for Cp4H3,N,O5 [M+H]*: 425.2553, found:
425.2551; Anal calcd. for C,4H3,N4O5: C, 67.90; H, 7.60; N, 13.20, found: C, 67.79; H, 7.48; N,
13.03.

1-(4-(2-Methoxyphenyl)piperazin-1-yl)-2-(4-(pyridin-2-yl)piperazin-1-yl)ethanone (9k)

The title compound was synthesized from 8c and 1-(pyridine-2-yl)piperazine (10a) as brown
crystals (yield 55%); mp: 124-125 °C; IR (KBr) v (cm): 3018, 2833, 2402, 1634, 1478, 1439,
1385; 'H NMR (400 MHz, CDCl;): § 8.18-8.16 (1H, m), 7.49-7.44 (1H, m), 7.04-7.00 (1H, m),
6.94-6.86 (3H, m), 6.65-6.60 (2H, m) 3.87 (3H, s), 3.83-3.79 (4H, m), 3.55 (4H, t, J = 4.5 Hz),
3.28 (2H, s), 3.06 (2H, t, J = 4.8 Hz), 3.02 (2H, t, J = 5.0 Hz), 2.65 (4H, t, J = 5.0 Hz); *C NMR
(75.4 MHz, CDCl3): 6 167.8, 159.4, 152.2, 147.8, 140.7, 137.4, 123.5, 121.0, 118.4, 113.4,
111.3, 107.1, 61.3, 55.4, 52.9, 51.2, 50.7, 45.9, 45.2, 42.0; HRMS (ESI positive) m/z calcd. for
CyHy9N5O, [M+H]*: 396.2400, found: 396.2387; Anal calcd. for C,,H,9N50O,: C, 66.81; H, 7.39;
N, 17.71, found: C, 66.99; H, 7.52; N, 17.96.
1-(4-(2-Methoxyphenyl)piperazin-1-yl)-2-(4-(pyrimidin-2-yl)piperazin-1-yl)ethanone (91)
The title compound was synthesized from 8c and 2-(piperazine-1-yl)pyrimidine (7b) as brown
crystals (yield 67%); mp: 129-130 °C; IR (KBr) v (cm™): 3022, 1634, 1587, 1549, 1500, 1447,
1384, 1307; 'H NMR (400 MHz, CDCls): 68.30 (2H, d, J = 4.7 Hz), 7.05-7.01 (1H, m), 6.95-
6.87 (3H, m), 6.50-6.47 (1H, m), 3.88 (3H, s), 3.86-3.82 (8H, m), 3.28 (2H, s), 3.09-3.02 (4H,
m), 2.60 (4H, t, J = 4.9 Hz); *C NMR (100 MHz, CDCl;): 6 167.8, 161.6, 157.6, 152.2, 140.7,
123.5, 121.0, 118.4, 111.3, 109.9, 61.3, 55.4, 52.9, 51.2, 50.7, 46.0, 43.6, 42.0; HRMS (ESI
positive) m/z calcd. for C, HpgNgO, [M+H]": 397.2352, found: 397.2351; Anal calcd. for
C,1HpsNgO,: C, 63.62; H, 7.12; N, 21.20, found: C, 63.48; H, 7.00; N, 21.06.

1, 2-Bis(4-(4-nitro-2-(triflouromethyl)phenyl)piperazin-1-yl)ethanone (9m)

The title compound was synthesized from 8d and 1-(4-nitro-2-

(triflouromethyl)phenyl)piperazine (7d) as yellow oily compound (yield 86%); IR (neat) v (cm-
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: 3020, 2834, 2402, 1710, 1643, 1611, 1523, 1428, 1344; "H NMR (400 MHz, CDCl3): ¢ 8.56-
8.51 (2H, m), 8.39-8.32 (2H, m), 7.34-7.30 (2H, m), 3.82 (4H, bs), 3.34 (2H, s), 3.21-3.19 (4H,
m), 3.13-3.10 (4H, m), 2.76-2.75 (4H, m); *C NMR (75.4 MHz, CDCl;): 6 167.8, 156.8, 156.5,
143.0, 142.2, 128.0, 127.8, 124.6, 124.5, 124.4, 124.3, 123.0, 122.3, 60.8, 53.0, 52.6, 45.6, 41.7,
HRMS (ESI positive) m/z caled. for Cy4H4FsNgOs [M+H]™: 591.1791, found: 591.1790; Anal
calcd. for C,4sH,4FsNeOs: C, 48.82; H, 4.10; N, 14.23, found: C, 48.66; H, 4.05; N, 14.06.

1, 2-Bis(4-(2-nitro-4-(triflouromethyl)phenyl)piperazin-1-yl)ethanone (9n)

The title compound was synthesized from 8e and 1-(2-nitro-4-
(triflouromethyl)phenyl)piperazine (7e) as pure yellow oily compound (yield 83%); IR (neat) v
(cm™): 3020, 2928, 2401, 1672, 1532, 1428, 1326; 'H NMR (500 MHz, CDCl3) 68.03-7.99 (2H,
m), 7.63-7.62 (2H, m), 7.20-7.13 (2H, m), 3.71-3.57 (6H, m), 3.42-3.33 (4H, m) 3.11 (8H, bs);
13C NMR (100 MHz, CDCl;): 6 164.9, 147.6, 147.4, 141.5, 141.2, 130.4, 124.1, 121.6, 121.1,
58.5, 52.7, 51.3, 50.7, 50.4, 49.6, 49.4, 45.0, 41.6; HRMS (ESI positive) m/z calcd. for
Co4Hp4FsNgOs [M+H]™: 591.1791, found: 591.1776; Anal calcd. for C4H,4F¢NgOs: C, 48.82; H,
4.10; N, 14.23, found: C, 48.96; H, 4.25; N, 14.36.

4-Nitrophenyl 4-(pyridin-2-yl)piperazine-1-carboxylate (11a)

To the mixture of 1-(pyridin-2-yl)piperazine (10a, 0.4 mL, 2.74 mmol) and Et;N (0.6 mL, 4.11
mmol) in DCM (10 mL) was added 4-nitrophenyl chloroformate (718 mg, 3.56 mmol) in 5 mL
DCM) dropwise in 0.5 h duration in ice-bath (0-5 °C). After complete addition reaction mixture
was further stirred at room temperature for 1 h. It was concentrated under reduced pressure and
extracted with EtOAc (10 mL x 3). EtOAc layer was washed with water (5 mL x 3), dried
(anhyd. Na,SO,) and concentrated on rotavapor. The solid obtained was further purified by
recrystallization using EtOAc/Hexane as yellow solid (yield 87%); mp: 138-139 °C; IR (KBr) v
(ecm): 3021, 2483, 1723, 1657, 1594, 1340; '"H NMR (400 MHz, CDCl;) 6 8.23-8.20 (3H, m),
7.56-7.52 (1H, m), 7.34-7.30 (2H, m), 6.72-6.69 (2H, m), 3.71-3.63 (8H, m); 3C NMR (75.4
MHz, CDCl;): 6 163.5, 158.9, 156.0, 152.3, 147.8, 144.8, 137.9, 125.0, 122.3, 115.5, 114.1,
107.6, 58.0,45.0, 44.3; ESI-MS m/z calcd for C;H;(N4O4 [M+H]*: 329; Anal calcd for
Ci16H16N4O4: C, 58.53; H, 4.91; N, 17.06; Found C, 58.61; H, 4.85; N, 17.18.

4-Nitrophenyl 4-(4-nitrophenyl)piperazine-1-carboxylate (11b)

The title compound was synthesized using the procedure similar to 1la from 1-(4-
nitrophenyl)piperazine (7a) as yellow solid (yield 89%); mp: 125-126 °C; IR (neat) v (cm!):
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3020, 2836, 1611, 1567, 1434, 1346; '"H NMR (400 MHz, CDCl;): 6 8.18 (2H, d, J = 8.2 Hz),
8.07 2H, d, J=8.6 Hz), 7.25 (2H, d, /= 8.2 Hz), 6.78 (2H, d, J = 8.5 Hz), 3.76 (4H, d, J=41.3
Hz), 3.48 (4H, bs); 3C NMR (75.4 MHz, CDCls): 6 162.2, 155.8, 154.4, 152.3, 145.0, 139.0,
126.1, 126.0, 125.1, 122.3, 115.6, 113.1, 46.7, 43.9, 43.3; ESI-MS m/z calcd for C;7H;¢N4O¢
[M+H]*: 373; Anal calcd. for C;7HsN4Og: C, 54.84; H, 4.83; N, 15.05, found: C, 54.99; H,
4.66; N, 15.26.
(4-(4-Nitro-2-(trifluoromethyl)phenyl)piperazin-1-yl)(4-(pyridin-2-yl)piperazin-1-
yl)methanone (12a)

The mixture of compound 11a (411 mg, 1.25 mmol) and 1-(4-nitro-2-
(trifluoromethyl)phenyl)piperazine (7d, 0.23 mL, 1.62 mmol) in DMF (10 mL) was stirred at
100-110 °C for 60 h. The reaction mixture was cooled and water (25 mL) was added. The crude
product was extracted with EtOAc (10 mL x 3). EtOAc layer was washed with water (5 mL x 3),
dried (anhyd. Na,SO,) and concentrated under reduced pressure. The product obtained was
purified over column chromatography (230-400 mesh) using EtOAc/Hexane as eluent as yellow
solid (yield 65%); mp: 162-163 °C; IR (neat) v (cm): 2924, 2854, 1596, 1482, 1426, 1338; 'H
NMR (400 MHz, CDCl;): 6 8.54 (1H, d, J = 2.7 Hz), 8.37 (1H, dd, J = 2.6, 8.9 Hz), 8.21 (1H,
dd, J = 1.9, 5.3 Hz), 7.52-7.50 (1H, m), 7.34-7.32 (1H, m), 6.69-6.66 (2H, m), 3.60-3.57 (4H,
m), 3.52 (4H, t, J = 4.6 Hz), 3.46-3.43 (4H, m), 3.13 (4H, t, J/ = 4.7 Hz); *C NMR (100 MHz,
CDCl): 0 163.6, 159.3, 156.8, 147.9, 142.8, 137.6, 127.9, 125.5, 125.2, 124.5, 124.4, 1243,
122.9, 113.8, 107.2, 52.6, 46.7, 46.5, 45.1; HRMS (ESI positive) m/z calcd. for C;;Hy3F3NO;
[M+H]*: 465.1862, found: 465.1859; Anal calcd. for C,;H,3F3N¢Os: C, 54.31; H, 4.99; N, 18.09,
found: C, 54.52; H, 4.89; N, 18.16.

The following compounds (12b-g) were prepared using a procedure similar to that described for
compound 12a from corresponding arylpiperazine and compound 11a-b.
(4-(4-Nitro-3-(trifluoromethyl)phenyl)piperazin-1-yl)(4-(pyridin-2-yl)piperazin-1-
yDmethanone (12b)

The title compound was synthesized from 11a and 1-(4-nitro-3-
(trifluoromethyl)phenyl)piperazine as yellow solid (yield 76%); mp: 133-134 °C; IR (neat) v
(cm™): 3020, 2927, 2401, 1598, 1522, 1478, 1427, 1338; 'H NMR (400 MHz, CDCl3): 6 8.21-
8.19 (1H, m), 8.02 (1H, d, /=9.2 Hz), 7.54-7.50 (1H, m), 7.16 (1H, d, /= 2.4 Hz), 6.95 (1H, dd,
J=2.7,9.2 Hz), 6.69-6.66 (2H, m), 3.60-3.45 (16H, m); 3C NMR (100 MHz, CDCl3): 6 163.5,
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159.2, 153.1, 147.9, 137.6, 128.5, 126.3, 126.0, 115.0, 113.9, 112.3, 112.2, 107.3, 46.7, 46.4,
46.1, 45.0; HRMS (ESI positive) m/z caled. for C, Hp3F3NgO3 [M+H]™: 465.1862, found:
465.1858; Anal calcd. for C, H»3F3NgO5: C, 54.31; H, 4.99; N, 18.09, found: C, 54.42; H, 4.81;
N, 18.20.

Bis(4-(pyridin-2-yl)piperazin-1-yl)methanone (12¢)

The title compound was synthesized from 11a and 1-(pyridin-2-yl)piperazine (10a) as pure
yellow solid compound (yield 73%); mp: 142-143 °C; IR (neat) v (cm™): 3010, 2925, 2854,
2462, 1664, 1597, 1314; 'H NMR (400 MHz, CDCl;): 6 8.19-8.11 (2H, m), 7.51-7.47 (2H, m),
6.66-6.63 (4H, m), 3.65-3.41 (16H, m); *C NMR (100 MHz, CDCls): 6§ 163.8, 160.8, 159.3,
147.9, 137.5, 113.7, 107.2, 46.5, 45.9, 45.2, 45.0; HRMS (ESI positive) m/z caled. for
C19H4NO [M+H]*: 353.2090, found: 353.2090; Anal calcd. for C;9H,4N¢O: C, 64.75; H, 6.86;
N, 23.85, found: C, 64.60; H, 6.77; N, 23.94.
(4-(4-Nitrophenyl)piperazin-1-yl)(4-(pyridin-2-yl)piperazin-1-yl)methanone (12d)

The title compound was synthesized from 11a and 1-(4-nitrophenyl)piperazine (7a) as solid
compound of yellow colour (yield 72%); mp: 130-131 °C; IR (neat) v (cm™'): 3018, 2926, 2402,
1673, 1522, 1437; 'TH NMR (400 MHz, CDCls): ¢ 8.21-8.19 (1H, m), 8.15-8.12 (2H, m), 7.54-
7.49 (1H, m), 6.85-6.82 (2H, m), 6.69-6.66 (2H, m), 3.60-3.57 (4H, m), 3.50-3.44 (12H, m); 13C
NMR (100 MHz, CDCls): 6163.6, 159.2, 154.6, 147.9, 138.8, 137.6, 125.9, 113.8, 112.8, 107.3,
46.7, 46.4, 46.2, 45.0; HRMS (ESI positive) m/z calcd. for C,0HpsNgO3; [M+H]": 397.1988,
found: 397.1985; Anal calcd. for C,0H,uNgO5: C, 60.59; H, 6.10; N, 21.20, found: C, 60.44; H,
6.29; N, 21.36.

Bis(4-(4-nitrophenyl)piperazin-1-yl)methanone (12e)

The title compound was synthesized from 11b and 1-(4-nitrophenyl)piperazine (7a) as yellow
solid (yield 76%); mp: 145-146 °C; IR (neat) v (cm): 3020, 2926, 2401, 1638, 1596, 1505; 'H
NMR (400 MHz, CDCls): ¢ 8.15-8.12 (4H, m), 6.86-6.82 (4H, m), 3.53-3.48 (16H, m); 13C
NMR (100 MHz, CDCls): 6 163.3, 154.6, 139.0, 125.9, 112.9, 46.8, 46.1; HRMS (ESI positive)
m/z calcd. for C;1HpyN¢Os [M+H]": 441.1886, found: 441.1876; Anal calcd. for C,1Hp4N¢Os: C,
57.26; H, 5.49; N, 19.08, found: C, 57.44; H, 5.31; N, 19.19.
(4-(4-Nitro-2-(trifluoromethyl)phenyl)piperazin-1-yl)(4-(4-nitrophenyl)piperazin-1-
yDmethanone (12f)
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The title compound was synthesized from 11b and 1-(4-nitro-2-
(trifluoromethyl)phenyl)piperazine (7d) as yellow solid compound (yield 70%); mp: 137-138 °C;
IR (neat) v (cm): 3021, 1596, 1407, 1328; 'H NMR (400 MHz, CDCl5): 68.53 (1H, d, J=2.6
Hz), 8.36 (1H, dd, J = 2.6, 8.9 Hz), 8.14-8.11 (2H, m), 7.33 (1H, m, J = 8.9 Hz), 6.85-6.83 (2H,
m), 3.55-3.47 (12H, m), 3.14 (4H, t, J = 4.8 Hz); *C NMR (100 MHz, CDCl;): 6 163.3, 156.7,
154.6, 142.9, 138.9, 128.0, 125.9, 124.5, 124.4, 124.3, 123.0, 112.9, 52.6, 46.8, 46.6, 46.2;
HRMS (ESI positive) m/z calced. for CyH,3F3NqOs [M+H]™: 509.1760, found: 509.1739; Anal
calcd. for CyoH23F3NgOs: C, 51.97; H, 4.56; N, 16.53, found: C, 51.77; H, 4.42; N, 16.62.
(4-(2-Nitro-4-(trifluoromethyl)phenyl)piperazin-1-yl)(4-(4-nitrophenyl)piperazin-1-
y)methanone (12g)

The  title  compound  was  synthesized from 11b and 1 1-(2-nitro-4-
(trifluoromethyl)phenyl)piperazine (7e) as yellow solid compound (yield74%); mp: 141-142 °C;
IR (neat) v (cm!): 3016, 2433, 1627, 1404, 1326; '"H NMR (400 MHz, CDCls): 68.15-8.09 (3H,
m), 7.72 (1H, dd, J = 1.9, 8.7 Hz), 7.20 (1H, d, J = 8.6 Hz), 6.84 (2H, d, J = 9.4 Hz), 3.55-3.48
(12H, m), 3.20 (4H, t, J = 5 Hz); 3C NMR (100 MHz, CDCl;): 6§ 163.2, 154.6, 147.9, 141.0,
138.9, 130.4, 130.3, 125.9, 124.2, 124.1, 123.3, 120.8, 112.9, 50.7, 46.8, 46.3, 46.2; HRMS (ESI
positive) m/z calcd. for CpH,3F3N¢Os [M+H]™: 509.1760, found: 509.1743; Anal calcd. for
Cy»H»3F3NgOs: C, 51.97; H, 4.56; N, 16.53, found: C, 51.81; H, 4.62; N, 16.44.

1.2. BIOLOGY

1.2.1. Cell cultures

The prostate cancer PC3 and DU145, monkey kidney Cos-7, and LNCaP cells were procured
from National Centre for Cell sciences (NCCS, Pune, India). Human prostate cancer cells, PC3
and DUI145, were maintained in DMEM/ HAM’S F-12 medium (Sigma—Aldrich, St. Louis,
MO), and Cos-7 cells were grown in DMEM medium (Sigma—Aldrich, St. Louis, MO)
supplemented with 10% FBS and 0.01% antibiotic/antimycotic solutions. The LNCaP cells were
grown in Roswell Park Memorial Institute (RPMI) supplemented with 12.5% fetal bovine serum
(charcoal stripped, Life Technologies Inc), and 0.01% antibiotic/antimycotic solutions in an
atmosphere of 5% C0O,/95% air at 37 °C.

Ready-to-Assay o, Adrenergic Receptor GPCR frozen cells were used for rapid calcium assays

and procured from Millipore (cat no. HTSO087RTA).
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1.2.2. Cell proliferation assay

The prostate cancer and normal cells were seeded in 96-well plates at a density of 2x10*
cells/well and allowed 24 h for attachment. The treatment were proceeded in triplicate with
flutamide (Stock 10mM; Sigma-Aldrich, USA) and with compounds (Stock 10 mM) at
concentrations ranging from 2.5 uM to 80 uM in 2% charcoal stripped serum for 24 h at 37 °C
in 5% CO, atmosphere. The stock solution of flutamide (10 mM) was dissolved in molecular
grade dimethyl sulfoxide (DMSO) and diluted with culture medium to different concentrations.
Final concentration of DMSO was not more than 0.05%. Controls were treated with DMSO
(0.05% in culture medium). After 24 h of incubation in CO, incubator, 5 pl of Smg/ml MTT [3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetra-zolium bromide)] was added to the cells. After
incubation of 3 h, the formazan crystals formed in viable cells were dissolved in DMSO with
gentle shaking on a plate shaker for 5 min. The absorbance was measured at 540 nm using a
microplate reader (Microquant, Bio-Tek, USA). The percent viability was calculated according
to formula given below:

% viability of cells = {(OD of treatment)/OD of Vehicle control} x 100

1.2.3. Western blot analysis of PSA

LNCaP cells were seeded in culture flasks and incubated for overnight. After 60% confluency
cells were treated with agonists, antagonists and respective compounds (testosterone, flutamide
compounds 8a, 8¢ and 9a). Cells were washed after 24 h of incubation, with ice cold PBS and
whole cell lysates of LNCaP prepared in lysis buffer [25 mM tris-HCI, pH 7.6, 150 mM NaCl,
1% sodium deoxycholate, 0.1% SDS, 1% NP-40, 1% protease inhibitor cocktail] were incubated
at room temperature for 30 min followed by centrifugation at 14,000 g (4 °C, 25 min). The
protein concentration of the supernatant was determined by Bradford protein assay. Samples
were boiled for 10 min in denaturing sample buffer (10% glycerol, 1% SDS, 1% -
mercaptoethanol, 10 mM tris-HCI, 0.01% bromophenol blue, pH 6.8), and then 20 pg (protein)
of each sample was separated on 10% acrylamide gel and transferred to immobilon-P PVDF
membranes (Millipore). After blocking non-specific sites with 5% skimmed milk (in 150 mM
NaCl, 10 mM Tris-HCI, pH-7.6) the membranes were probed overnight with antibodies for PSA
(1:1000,Sigma-Aldrich), and re-probed with B-actin antibody (1:10,000, Sigma-Aldrich) for

loading correction. Subsequently, the blots were washed three times with 0.1% tween 20 in TBS
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and incubated with 1:3000 and 1:30,000 dilution of secondary antibody (anti-mouse-IgG-HRP
conjugate). After washing in 0.1% tween-20/TBS, substrate solution was added to the
membrane, which was incubated for 5 min and exposed at room temperature. The membranes
were developed with enhanced chemiluminescence (ECL) kit by following the manufacturer’s

protocol.

1.2.4. Reporter Gene Assay by Luciferase Expression

AR-negative Cos7 cells were seeded at a density of 5x10* cells/well into 48-well plates on the
day prior to transfection with 500ng of luciferase reporter gene construct pARE-eEIB-LUC along
with the expression vector for AR, pCR 3.1.AR, using DharmaFECT transfection reagent
according to maufacturer’s protocol. At the end of 8 h transfection period, cells were switched to
complete medium and thereafter, treated with test compounds and Bicalutamide (AR-antagonist,
3uM) was used as positive control for 24 h. Luciferase activity was determined with luciferase
assay systems (Promega, Madison, WI) following the manufacturer’s protocol to detect the AR
mediated transcriptional activity. Luciferase activity was normalized for transfection efficiency

using pRL-SV40-luc as an internal control.

1.2.5. Calcium mobilization assay

All the analyses was performed with a;,-adrenergic receptor GPCR cells (Millipore) which was
cultured immediately by immersing in a 37 °C water bath in a vial pre-sterilized with 70%
ethanol. 1 mL of pre-warmed media component was added to the vial of cells and the volume
was raised to 10 mL with media component. Then cell suspension was centrifuged at 190 x g for
4 min, supernatant removed and 5 mL of pre-warmed media was added to re-suspend the cell
pellet. 4 x 10 cells per well were seeded overnight in 100 pL using 96-well plates and growth
medium. After incubation overnight, the growth medium was removed from the cells and 100
uL/well fluoforte™ dye-loading solution (Enzo life sciences FluoForte Calcium Assay Kit cat.
No. ENZ-51017) was added to each well. Thereafter, the culture plates were incubated for 45
min at 37 °C and 15 min at room temperature. a;-agonist (epinephrine, 20 pM), and antagonists
(tamsulosin 1 uM) and the test compounds 8a, 8¢ and 9a (10 uM) were prepared and the calcium
flux assay was run by monitoring the fluorescence at excitation wavelength at 490 nm and

emission wavelength of 525 nm, using a fluoruorescence plate reader (Biotek Flx 800), for 180
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sec with agonist addition at 10 sec. Calcium assay was optimized for agonist at one fifth of the
final volume and relative fluorescence unit (RFU) values were determined for Ca®* released in

the cells.

1.2.6. In vivo experiment

Adult mature Sprague—Dawley rats (weighing 250-280 g), for in vivo study, were procured from
the Animal Division of the CSIR-Central Drug Research Institute, Lucknow, India. BPH was
induced in rats by a known disease causing agent citral.! Animals were erratically divided into
five groups, viz. Group I (vehicle control); Group II (Citral 100 mg/kg); Group III (Citral 100
mg/kg + Flutamide 10 mg/kg); Group IV (Citral 100 mg/kg + 8a) and Group V (Citral 100
mg/kg + 9a). Groups II, III, IV, and V were given citral at a dose of 100 mg/kg once daily for 28
days while animals in Group III, IV and V were coadministered with flutamide, 8a and 9a
respectively, at 10 mg/kg, treatment beginning from the 8th day of citral treatment and ongoing
once daily for remaining 21 days. All compounds were administered orally. At the completion of
experiment, animals were sacrificed according to the guidelines of Institutional Animal Ethics
Committee, and the weights of prostate, epididymis, seminal vesicles and testis were taken.

Prostatic tissues were fixed in 10% formalin solution for histology.

1.2.7. Histology
Prostate tissues kept overnight in 10% formalin solution were processed by following the
standard protocol. 5.0 p sections were taken and stained with hematoxyline & eosin and

examined under a light microscope (Eclipse 801, Nikon Corporation, Japan).

1.2.8. Pharmacokinetic Studies

The pharmacokinetic studies of 9a was performed in young and healthy male sprague dawley
rats weighing 250 + 25 g obtained from Laboratory Animal Division, CDRI, Lucknow. The
animals were housed in plastic cages in standard laboratory conditions with a regular 12 hour
day-night cycle. Standard pelleted laboratory chow (Goldmohar Laboratory Animal Feed, Lipton
India Ltd, Chandigarh, India) and water were allowed ad libitum. The rats were acclimatized to
this environment for at least five days before conducting the experiment. The study was

conducted on overnight fasted (12-16 hour) rats (n = 3 per time point). All experiments,
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euthanasia and disposal of carcasses were done as per the guidelines of Local Ethics Committee
for animal experimentation.

Suspension formulation containing 2.5 mg/mL of 9a was prepared by triturating 9a, gum acacia
(1%, w/v) and water (drop wise addition) in a mortar and pestle. A single 10 mg/kg oral dose
was given to conscious rats using rat feeding needle. The animals were sacrificed at various
predefined times up to 72 h post dose and blood, prostate and hypothalamus were collected.
Serum samples were harvested. The hypothalamus of three rats were pooled and homogenized in
order to ensure a measurable quantity. All the samples were stored at -80 °C until analysis.

A Shimadzu UFLC pump (LC-20AD) with online degasser (DGU-20A3), an auto-sampler (SIL-
HTc) with a temperature-controlled peltier-tray and a triple quadrupole API 4000 Q trap mass
spectrometer (Applied Biosystems, Toronto, Canada) was used for analysis. Chromatographic
separation was made on a Discovery HS C-18 column (5 um, 100 x 4.6 mm id) preceded with a
guard column (5 pum, 50 x 4.0 mm, id) packed with the same material with mobile phase [85%
acetonitrile in aqueous ammonium acetate buffer (0.01 M)] pumped at a flow rate of 0.7 mL/min
under isocratic condition. The mobile phase was degassed by ultrasonication for 15 min before
use. LC-MS/MS system was equilibrated for approximately 20 min before commencement of
analysis. The column oven temperature was 40 °C. Total analysis time was 3 min per sample.
The mass spectral analysis was performed in positive ionization mode at 5500 V using multiple
reaction monitoring technique to monitor the transitions m/z 455.3 — m/z 220.1 for 9a and m/z
180.1 — m/z 138.2 for phenacetin (internal standard). Data acquisition and quantitation were
performed using analyst software (version 1.4.2; AB Sciex, Toronto, Canada). The method was
linear over the range of 2 — 200 ng/mL with recovery of >60% and acceptable accuracy and

precision.?

1.2.9. Docking studies

The compounds were drawn by using the sketch module of the molecular modeling suite Sybyl
2.1.3 Tripos force field and Gasteiger—Huckel charges was applied to optimize the geometry of
compounds. The energy minimization was done using the Powell method with an energy
convergence gradient of 0.001 kcalmol™'. To obtain the probable binding pose the active
compounds were subjected to docking program Surflex-Dock.* Surflex uses an empirical scoring

function and a patented search engine to dock ligands into a protein's binding site and is based on
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the Hammerhead scoring function and a consensus score that is the linear combination of non-
linear functions of protein-ligand atomic surface distances. The interactions include steric, polar,
entropic, and solvation terms. In addition, a total score is also generated. The crystal structure of
wild type Androgen receptor was retrieved from the protein databank (PDBID: 2AXA), this is
co-crystallised with bound ligand designated as S-1. For surflex program the protein receptor
was prepared by removing the substructures and extracting ligand. The side chains of the protein
structure then were fixed using default settings, water atoms removed, hydrogen added, unknown
atom types were assigned and bumps were relaxed. The Kollman-all atom charges were assigned
to protein atoms. Protocol was generated using the ligand based mode, residues Leu 704, Asn
705 and Arg 752 were kept as flexible. Docking poses were generated using Geom mode of

Surflex-Dock program.
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= = CHANNEL 2 ====
SFO2 400.1621006 MHz
CPDPRG[2 waltz16
2 90.00 u
PLW2 13.10000038 W
PLW12 0.26705000 W
PLW13 0.21630989 W
FZ Processlng!pummedeu
— - . N / otk
It - Y o e e
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 40 30 20 10 0 ppm
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TH NMR of compound 8b

8.3623
< 8.3474
——7.2878

6.5963

6.5815

6.5667

1446
1218
9289
9145
8733
8581
7323
7163
6276
6127

<
/
\

cl
N —

/ ‘g

<;N\>_ NN 5

Chemical Formula: C4oH{3CIN4O

——0.0001

SG-4/5

Current Data Parameters
NAME 5G4-5
EXPNO 970
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121217

Time 12.32
INSTRUM t
PROBHD 5 mm QNP 1H/13
PULPROG

65536
SOLVENT coci3
NS 8

DS 0

SWH 7211 Hz
FIDRES 0.110039 Hz
AQ 4 sec
RG 144

bw 69.333 usec
DE 15.00 usec
TE 673.2 K

*1] 1.00000000 sec

szseswsw CHANNEL 1 sxsunsan

NUC1

P1 10.00 usec
PL1 -1.00 dB
PLIW 15.02081871 W
SFO1  300.1318534 MHz

-1 -2 ppm
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'H NMR of compound 8¢

LWONOONDOO DT EONTOD OO N© ©
oD -—NTO N0 NONN®RO—© =3
ENoSNOOr R rRdreraoNcene S
N9Qae o om ndGakb~Oorsooo -] SG-4/8
Wy 22 e s
Current Data Parameters
NAME SG-4-8
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121222
Time 222
INSTRUM
PROBHD 5 mm QNP 1H13
PULPROG
TD 6553
SOLVENT cDci3
NS 8
DS 0
SWH 7211.539 Hz
FIDRES 0.110039 Hz
AQ 4.5438294 sec
RG 45.2
ow 69.333 usec
DE 15.00 usec
TE 673.2K
D1 1.00000000 sec
TD 1
= CHANNEL f1
1H
P1 10.00 usec
P -1.00dB
PL1W 15.02081871 W
SFO1 300.1318534 MHz
F2 - Processing parameters
Sl 271
SF 300.1300016 MHz.
WDW no
SSB 0
LB 0Hz
GB
PC 1.00
J U A ]
T T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 -1 -2  ppm
Q9 Qe o o
el wledlw=l=l [

N N

/ 0

Chemical Formula: C43H;7CIN,O»
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13C NMR of compound 8¢

o -
8 g 3 BE8 3 228 359388
= 8 = 2iEe 258 GRidag
L 2 = S8E £ NINES BRILYS
\ Current Data P!%lazﬁ:tla
Me-seSks
O (¢]] FROCNO 1
F2 - Acquisition Parameters
/ e et
N N PROBHD. 5 mm EABBO B8
_/ o) PULPROG " __ 19
ﬁgLVENT 512CDCI3
Chemical Formula: C13H17C|N202 Sw 2030461 Hz

SWH 40
:IDRES 0.366798 Hz

Q 1.3631488 sec
RG 201.48
Dw 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
(2] 0.03000000 sec
TDO 1
= CHANNEL 1 ====
100.6304993 MHz
NUI 13C
Pi 9.00 usec
PLW1  61.09999847 W
= CHANNEL f2 ====

SFO2 400.1621006 MHz
Nucz 1H
CPDPRG[2  waltz16
PCPD2 90.00 I.I!Evl;

PLW13 0.21630999 W

F2 - Processing parameters
st 52788 N

szttt T AT S

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 90 80 70 60 50 40 30 20 10 0 =10 ppm

TH NMR of compound 8d

5G-4/21

8.5213
8.5147
8.3765
8.3699
8.3543
8.3476

_—7.3606
7.3383
7.2628
4.1086
3.8114
3.7994
3.7874
3.7180
3.7065
3.6944
3.1603
3.1485
3.1370
3.1039
3.0918
3.0799

%
%
%

Current Data Parameters

NAME = SG-4-21-1H-NEW RE
EXPNO 410

PROCNO 1

CF 3 Cl F2 - Acquisition Parameters

Date_ 20151012

/ \ Time 16.35
IN%I'RUM spect BB
PROBHD 5 PABB

02N N N PULPROG e 230
\. / 65!
O

™ 536
SOLVENT CDCI3
NS 8

. DS 0
Chemical Formula: C43H3CIF3N304 Swh SIS H

AQ 34078720 sec
RG 65.65
DW 52.000 usec
DE 6.50 usec
TE 3000 K
D1 100000000 sec
™0 1

Pl 12.85 usec
PLWI 1310000038 W
F2 - Processing parameters
s 65536
SF 400.1605080 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

] PC 100

- €

oY
q:'
cilei

9
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13C NMR of compound 8d

8 £ & BBzs3
|| | NN
CF, cl
O,N N N
__/

0]

Al

Chemical Formula: C43H43CIF3N30

gg8 82338
gre S8 8-a
NN a8 ¢gde
v \ /' \ \ / VLS-SG-Y-21

Current Data Parameters
NAME ~ SG-4-21-13C

EXPNO 320
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150529

Time 7.05

INSTRUM ect
PROBHD § mm PABBO BB/
PULPROG zgpg30

D 65536
SOLVENT CDCI3
NS 512

DS

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec

RG 201.48

bW 20.800 usec

DE 6.50 usec

Tl 00.0 K

D1 2.00000000 sec

Di1

TDO

==== CHANNEL f1 ====
10&3:!304993 MHz

9.00 usec

PLW1 61.09999847 W

==== CHANNEL 2 ====
400.1621006 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec

PLWi2  0.26705000 W
PLW13 0.21630999 W

F2 - Processing parameters
Si

T T T T T T T T T

200 190 180 170 160 150 140 130 120

100 90 80 70 60 50 40 30 20 10 ppm

TH NMR of compound 8e

MDOoOwWwoONO
O ST O~ 0
O NOND
pardl il iy B B
BNNNNN

NO, cl
FsC N N
NIV

Chemical Formula: C43H43CIF3N303

SG-4/22

—4.1132
—3.8315
T—3.7342

< ..

3.2147
3.2018
——-0.0029

Current Data Parameters
NAME $G-4-22
EXPNO 980
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130216

Time 1254
INSTRUM 5|

PROBHD 5 mm QNP 1H/13
PULPROG 2930

TD 65536
SOLVENT cocis

NS 8

DS 0

SWH 7211.539 Hz

FIDRES 0.110039 Hz

AQ 4.5438294 sec
256

PL1 -1.00dB
PL1W 15.02081871 W
SFO1 300.1318534 MHz

F2 - Processil rameters
sl 32?&:3

SF 300.1300043 MHz
wbDw no

SSB

LB 0OHz

GB o

PC 1.00

10 9 8 T 6

g

e

g



'H NMR of compound 9a

OO NNNYT™ M= NT"TOOWOWOW

GERZEEEES SrgE88838s
oK =

TrrE8a338% FRITSIGRNR

UM~ W®OWO MMM MOMOMONNN

/\ N N NO,
02N<©»N N N
(A

Chemical Formula: CooHygNgO5

| "

——0.0836

10 9

]
4.38 —

t

—
122= |

VLS-8G-4/7

Currenl Data Parameters

NAME
EXPNO

PROCNO

5G-4-7-1H-NEW
0

F2 — Acquisition Parameters
20151005

Date
Time

i
INSTRUM

015
2338

spect
PROBHD 5 mm PABBO BB/
PULPROG

™ 65536
SOLVENT CDCI3
NS 8

2830

DS
SWH 8012820 Hz
FIDRES ~ (.122266 Hz
AQ 4,0894465 sec
RG 89.7
DW 62.400 usec
DE 6,50 usce
TE 3000 K
DI ) sec
DO

CHANNEL f1

400.1629712 MHz
1H
1 13.20 usec

PLWI 1300000000 W
F2 - Processing paramelers
sl 65536
SE_ 400.1605000 MHz
WD! o
SSB 0
LB OHz
GB 0
PC 1.00

S23



13C NMR of compound 9a

[} 0o Sm mE oA e
X L& 2% BY 38 328 3§ @358
5 33 88 &§§ o R § 5339
TV VvV VO e
Current Data Parameters
NAME §G-4-7 C13
EXPNO 1020
PROCNO 1
F2 - Processing parameters
Sl 32768
SF 75.4677475 MHz
wDwW EM
SSB 0
LB 1.00 Hz
GB
PC 1.40
200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
1
H NMR of compound 9b
MO TONDNT O rTOOoWWLN é
85 Br32236G% 888bsr-Ss s SG-4/9
e Noaoaanaa b B B B Bl o
WO M~MWWY W oo MMM MMON 1

Current Data Parameters ’ 2 4
NAME SG-4-9

EXPNO 910

PROCNO 1

[F2 - Acquisition Parameters

Date_ 20130101

Time .
INSTRUI

PROBHD 5 mm QNP 1HM13
PULPROG

TD 5:
SOl VENT Pk}



/
o
ety
OZN—Q—N N—<_ (S
%

Chemical Formula: C3H9N504

13C NMR of compound 9b

§ 2% B8 BEadad 883 2223883
g8 #d 8 HEEESr REE cHEESS3% sG6-49
Y Y N Y VAV N VNN

F2-
Date 20130105
Time: 7.3
PROBHD & mm PABBO B8/
w5538
SOLVENT cocty
1024
4
24038481 Hx
0.366798 Hz

sememene CHANNEL 12 sesmene
SFOZ  400.1621008 MHz
wiaie
90.00
PLW2 1400000000 W
PLWI2 026361990 W
PLWI3  021353000W
F2-
s
SF 100.6208380 MHz
wow (1
ss8 o
B 100Kz
G o
“ 1 L3 140
‘ L
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 80 80 70 60 50 40 30 20 10 o ppm
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Chemical Formula: Co3HygN5O04

'H NMR of compound 9¢

£
8883 588328 3ggss 8
hacr S8AZHR BI58] 2 SG_4/10
@ 6 o6 B NSO T K o T
Current Data Parameters
NAME §G-4-10
EXPNO 920
PROCNO 1
F2 - Acquisition Paramet
N ?.7 m;ll;su“‘lulf‘.ml ers
—\ = ime ¥
N N—< g‘ﬁmo-g#g 5 NP 1H/13
/N S PULPROG " 2030
O.N N N -/ N ™ 65536
2 EgLVENT mcncn
— 0] DS 2
) SWH 6188.119 Hz
Chemical Formula: CyqH5N704 E‘é“"‘s ,_,%g:,:“mﬂ'
bw .800 usec
DE 15.00 usec
TE 6732 K
DI 1.00000000 sec
00 1
Y TN -TIg  pe——
NUC1 1H
P1 10.00 usec

1 -1.00dB
PLIW 15.02081871 W
SFO1 300.1318534 MHz
F2 - Processii rameters
si 278

SF 300.1299997 MHz
oW Em

wi
S8
LB 0.30 Hz
a8
PC 1.00
T T T T T T T T T T
10 9 2 1 0 -1 -2 ppm
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13C NMR of compound 9¢

& 288 g £ gg §388 8 383854
g 28% § & 88 888 8 883:-8%
g 2h3 g8 & £F KERE © Rye3cs SG-4r10
| 1] | | | N AN

Current Data Parsmeters
NAME ~ SG-4-10 C13
EXPNO 1120
PROCNO 1

Awuislbon Faremeters
Dl

WSTRUM
PROBHD 5 min BABEO BB/
U Pg30

N \ ™ 65536,

SOLVENT ~_ CDCB3

NS 1024

s ]

SWH 24038481 Hz

1

AQ 88 sec
RG 1.48
. ow 20.800
Chemical Formula: C20H25N7O3 % s%.?%‘k’u”m
D ﬂn‘osoooouu‘ sec
CHANNEL 1 - ==

Erm 7100 301993 Wiz
NUC

m=mm=m=z CHANNEL 2 s=smmeax
SFO2 4001621006 Mz

ucz
CPDPRG[2 wanxw
PoRDS C  ohoo
PLW2. 1400000000 W
PLW12  0.26361999 W
PLW13  0.21353000 W

EF 100.6204367 MHz
wow EM
SSB
LB 1.00 Hz
GB
PC 1.40
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 90 80 70 60 50 40 30 20 10 O ppm
NMR of compound 9d
DO~ OAILDNDIY = O TNOoOMNTO ©ON 5
bEbar-rSBRBaNS 8 RPLEB5 i g
el RIS RS D@ THBTTAR @ 3 SGa/1
HYNE AW |

Current Data Parameters
NAME —4-11
EXPNO

PROCNO 1

F2- Acqmsltion Parameters
Date_ 01301 o1

m 1
INSTRUM g
PROBHD 5mm QNP 1HA13

N N=
/\ N PUCPROG " " 2030
N@N N{ \_/N@ ﬁgweur Gs‘scocm
\ / O DSH 2

Swi 6188.119 Hz
FIDRES 0.094423 Hz
. AQ 5.2953086 sec

Chemical Formula: Cp1HpgNgO3 DW 80800 usec

1I:?EE 15.00 usec

D1 Lnono'ouou sec

TDO

S=EEEs=s CHANNEL 1 ==:

NUC1

P1 10.4 Dﬂ usec

PL1 =1

PLIW  15.02081871 W

SFO1 300.1318534 MHz

F2- Prmsllngﬁpaummeu
1 327

SF 300.1300036 MHz

WDw no

SSB 0
LB 0 Hz
GB 0
J L PC 1.00
T T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 -1 -2 ppm

3.02
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13C NMR of compound 9d

N=
ozN@NCN{ N )

Chemical Formula: Cy4HogNgO3

1q
NMR of compound 9e
~
23887 2N8Es 2RE28T g 812
MANNMON~NST=NIDS DO ANN~— o
MM - NOQ DI I W QN TANN =
BYZANN\ 2% N |
Current Data Parameters
NAM SG-4-12
EXPNO 1090
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130110
Time 52
INSTRUM spect
/—\ PROBHD 5mm QNP 1HA13
PULPROG 2930
J N /\ N N_Q_Noz T 65536
\>—N N / SOLVENT cDCI3
_ NS 16
N — 0 DS 2
SWH 6188.119 Hz
Chemical Formula: CygH,5N;05 FIORES o Slodeca i
03
DW 80.800 usec
DE 15.00 usec
TE 6732 K
D1 1.00000000 sec
TDO 1

== CHANNEL 1 ======
1H
10.00 usec
-1.00 dB
15.02081871 W

SFO1

F2 - Processing parameters
Si 32768

SF

WDW
SSB

GB
PPMpc

300.1318534 MHz

300.1300025 MHz
no
0

0Hz
0
1.00
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'H NMR of compound 9f

8.3398
8.3234
8.3180
8.3137
8.3010
8.2980
6.5611
6.5461
6.5342

V4
Y

S sG-an2

Current Data Parameters.
NAME $G-4-13
EXPNO 940
PROCNO 1

N N )
F2 - Acquisition Parameters
¢ YN W N W e T
=N \ / o

—7.2836
6.4940
6.4823
3.8641
3.8490

T~3.7200

——3.2847
—2.6029

INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30

;gLVENT 6S-E'SSDCIH
Chemical Formula: C1gH24NgO NS 6

2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953086 sec
RG 161
bw 80.800 usec
DE 15.00 usec
TE 673.2 K
D1 1.00000000 sec
TDO 1

= = CHANNEL f1
N 1H
P1 10.00 usec

PL ~1.0¢
PL1W 15.02081871 W
SFO1 300.1318534 MHz

F2 - Processi arameters
si 32788

SF 300.1300000 MHz
wDw no

| -

10 9 8 (4 6 5 4 3 2 1 0 -1 ppm

s 8 s

4.02
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13C NMR of compound 9f

FHS g8 33§ & 38yy?
R £ RRE O @93g%  sewm
NV V NS TN
e e
CEC

F2 - Acquisition Parameters
Date. 20130125

Time 408
INSTRUM  spect
PROBHD 5 mm PABBO BB/
PULPROG ___7qpg30

N N/_\N—<N_
4 \>_N/_\N { NIV Eicvan. e
=N ~—~ 0

s £}

SWH 24038.461 Hz
FIDRES  0.366798 Hz
AQ

-V
ow 20.800 usec

. B R
Chemical Formula: C4gHo4NgO B 2o sec

D11 003000000 sec
o0 1

=====sz=z CHANNEL 11 s==sz===
100. 3 MHz

SFO1
NUC1
P 820 usec
PLW1 7050999847 W
=== CHANNEL 2 —=—————
SFOZ  400.1621006 MHz
NUG2 H
CPOPRG[2  waltz1§

PD2 90,00 usec

14.00000000 W

PLW2
PLWi2  0.26361900 W
PLW13 021353000 W

£2- Processing perametsrs

wi
SSB 0
L8 1.00Hz

l{ B0

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 90 80 70 60 50 40 30 20 10 0 =10 ppm

NMR

§8 R3B3%55258 23 88 8 g

a8 K328383983¢% By 25 @ =3

06 GHaRaRALNG QF &= = SG414

of CE MNOCOOBOOBOOS ©e oo o T
Current Data Parameters
NAME SG-4-14
EXPNO 820
PROCNO 1
F2 - Acquisition Parameters
Date 20130117
Time 17.36
INSTRUM spect
snoaun 5 mm QNP 1H13
™ 65536
SOLVENT coci3
NS 8
DS 0
SWH 7211.539 Hz
FIDRES 0.110039 Hz
ag 4.5438294 sec
Dw 69.333 usec
DE 15.00 usec
TE 673.2 K
D1 1.00000000
T00 1
NuC1
P1
PL1 -1.00 dB
PLIW  15.02081871 W
SFO1 300.1318534 MHz
F2 - Processing parameters
S8
SF 300.1300021 MHz
Wow no
SSB 0
LB OHz
GB 0
J PC 1.00
T T T T T T T T T T T T T
10 2 8 7 6 5 4 3 2 1 0 -1 ppm

compound 9g
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L~

Chemical Formula: C,1HygNgO2

13C NMR of compound 9g

§ BE3 & 28838 F28 8BF8N8YT
3 668 :  mpass dg3 g3%uzEky
RIREREERIAY vy e
/
O Current Data Parameters
NAME $G-4-14-C13
EXPNO 910
/—\ PROCNO 1
N 7\ N N ;IQ o Prucu&mgaparamems
/ \>7N N{ \ / EJFDW 75.4677414 MHz
¢ ok
=N “~— 0 EE: .fuz
. . PC 1.40
Chemical Formula: C,1HygNgO5
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 ppm
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TH NMR of compound 9h

GESEBSEBZIR88348 282LE52 B3 g
AP -RISNER0nidn 0 BEEELBE Be a SG-4/15
Current Data Parameters
NN Mo ok
J N Vam\ N N \ PROCNO 1
\>—N N‘<7 \_/ F2- Anqul!"lon Parameters
Date_ 20130117
=N _/ o) Time 19.33
INSTRUM ssect
EEEPB;[? 5mm NaPnIHHG
. Z
Chemical Formula: CqgH25N-0 D 65536 "
SOLVENT coci3
NS 8
DS ']
SWH 7211.539 Hz
FIDRES 0.110039 Hz
AQ 4.5438294 sec
RG 362
bw 69.333 usec
P1 10.00 usec
PL 1.
PLI1W 15.02081871 W
SFO1 300.1318534 MHz
E?—Prﬂ@!ﬂn parameters
SF 300.1300051 MHz
WDW
SSB 0
LB 0 Hz
GB [/}
PC 1.00
iy e
T T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 -1 -2  ppm
35 3 S8 S .
e - &l sl<lleai <
13C NMR of compound 9h
58 2 ] § —mogaw
- ~ Mmoo~ d : TR AEWNAaS
B53E 8 5 pes RRE & 899395 SG-415
NAME SG-4-15-C13
| EXPNO 1010
PROCNO 1

F2 - Acquisition Parameters
Data 301

i 539
INSTRUM s

PRGBHD 5 mm QNP 1HA13
PULPROG

SOLVENT _ cDCi3

NS 512

/N N=
/ '\{>_ N N —<_N\_/N _Q %;Es 1‘5:%%?:;
_N \ / O 205

18 sec
RG 0
DwW 27.733 usec
DE 15.00 usec
-IEE 673.2K
. 2.00000000 sé¢
N D11 0.03000000 sec
Chemical Formula: C4gH,5N70 o 0

PL1 -3.00d
PLIW 5513059616 W
SFO1 754752853 MHz

HANNEL 12 ==
waltz16
H

T 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 9 80 70 60 50 40 30 20 10 0 ppm
Scale: 9.872 ppm/cm, 745 Hz/cm
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TH NMR of compound 9i

= QLOMOVNAOANTONQ w
N TOOTOMNMNO-OO w0
o™ DN " O ONDOLN (=<
@ REBBINSS SR S
©o MMM MOMmMOnNmOa (=]

\O
N N o,
N __/
asere

Chemical Formula: C3Hy9N504

j—

10

167.4829

\

O

o

2.16

154.8146
—— 152.2394

/\ NN
N

Chemical Formula: Co3Hy9N504

1.02\
295
2.10,

—— 140.5958
———— 138.5587

4 3 2
Qe Qo mIQ
oletierioil el

13C NMR of compound 9i

123.6397
121.0553
—— 118.3670
— 1127794
——— 111.3578

77.5161
77.0923
76.6685

———— 1259179
——— 60.8948

554579
~ 526056

—/—
=

NO,

I

51.2662

50.7067

=

TTT— 471.0279

ppm

VLS-SG-4/17

Current Data Parameters
NAME SG-4-17-1H-NEW
EXPNO 390
PROCNO 1

F2 — Acquisition Parameters
Date_ 015100

Time 16.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

D 65536
SOLVENT CDCI3

NS 8

DS 0

SWH 9615.385 Hz
FIDRES 0.146719 Hz
AQ 3.4078720 sec

RG 65.65

DW 52.000 usec

DE 6.50 usec

TE 300.0 K

D1 1.00000000 sec
TDO 1

==——==— CHANNEL ] ==—
SFO1 400.1629712 MHz
NUC1 1H

Pl 13.20 usec
PLWI 13.00000000 W

F2 — Processing parameters
SI 65536

SF 400.1605000 MHz
WDW EM

LB 1.00 Hz
PC 1.00

SG-4117

Current Data Parameters
NAME ~ SG-4-17-13C

B
PROCH

XPNO
NO 1

F2 - Acquisition Paramoters
Date 20130403

Time. 22
INSTRUM
PROBHD 5 mm

31
spoct
NP 1H/13

PULPROG

™
SOLVENT
NS

5!
coci
512

18028.846 Hz
FIDRES 0.

AQ 18175818 800
RG

8.15 usec

~3.00
55.13059616 W
75.4752953 MHz

= CHANNEL 2 ==:
2 v‘nnzlo

80.00 Usec
-1.00 dB
17.06 4B
21,00 4B

15.02081871 W
023479761 W

W
SFOZ  300.1312005 MHz

F2 - Processing parameters

sl
SF 75.4677490 MHz
EM

S8 ]
LB 1.00 Hz
[]

GB
RC 140

T
170

T
160

T
150

40

T T T
30 20 pm

Pl
Scale: 6.852 ppm/cm, 517.1 Hz/cm
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7.2622
7.0375
7.0337

'H NMR of compound 9j

-
_W
=3
~ =

SG-4/18

O
/

Chemical Formula: Cp4H3,N403

0]

Current Data Parameters
NAME SG-4-18
EXPNO 1130
PROCNO 1

F2 - Acquisition Parameters
ate_ 130130

Time 20.29
INSTRUM spect
PROBHD 5 mm PABBO BB
PULPROG g3

D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG E

Dw 62.400 usec
DE 6.50 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1

CHANNEL 1

SFO1

400.1629712 MHz
NUC1 1H
P1 12.35 usec
PLW1 14.00000000 W

F2 - Processing parameters
Si 65536

SF 400.1605089 MHz
J wDw no
SSB 0
LB OHz
GB 0
T T T T T T T T T T T PC 1.00
10 9 8 7 6 5 4 3 2 1 0  ppm
Aall =} = —l =] e
13C NMR of compound 9j
- - - - O~
3 z B3 BEELSREE 558 389383988
-] ] &~ nagaTNTM OMr-r rIOR-OUNOD
M~ o - BN S WO i TITITOORNRO
€ e 3z doodrErs RRE c883-889¢ S6=4018
/ Current Data Parameters
o NAME  SG-4-18-C13
PNO 930
/\ PROCNO 1
N N F2 - Processin et
/—\ s 32728P8l5m ers
N N — SF 75.4677490 MHz
_/ o) WD no
SSB 0
o) E% 0Hz
/ PC 1.40
Chemical Formula: Cy4H3,N403
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 90 80 70 60 50 40 30 20 10 0O ppm
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TH NMR of compound 9k

VLS-8G-4/19

— Current Data Parameters
NAME  SG-4-19-1H-NEW
60

/\ {N N\ PROCNO 1
N N y — N F2 - Acquisition Parameters
6]
/

Date_ 20151005

Time 23.46

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2g30
Chemical Formula: Cy5H29N505 SOLVENT ~ "CDOI3

Ds

SWH 8012.820 Hz

FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 89.7

Dw 62.400 usec
DE 6.50 usec
TE 300.0K
DI 1.00000000 sec
DO X
== CHANNEL ] ====
SFO 400.1629712 MHz
NUC1 1H
P1 13.20 usec
PLWI 13.00000000 W

F2 - Processing parameters
Sl

SF 400, l;’;{!S()‘Jl MHz

WDw no
SSB 0
LB 0 Hz
GB 0
1.00
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 ppm
9 [EEEe geeenEe
o Q||g|ele S|Q|g|9|= a8
- =N Ot NN ==
13C NMR of compound 9k
": =< 'Il_l [=] on O 0w ,Ie o e
g % R R§ 05982 832 g38fpash:
®T & b% Sk SAEEER KRE z8dn8999 sG-4/19
LT N N7 AN A
Current Data Parameters.
NAM SG-4-19-C13
ave Hoso 8
N\ N N7 )
N N 7/ N 512 - Prucesssggsparammals
/ o) SF 75.4677490 MHz
wDw no
o] SSB 0
/ 5 g
PC 1.40

Chemical Formula: CooHy9N50,

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 90 80 70 60 50 40 30 20 10 0 ppm
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TH NMR of compound 91

N\ N=
/\ N NG
N N{\—/ N—7
N
o
/

Chemical Formula: Cy1H,gNgO,

——=0.0001

SG-4/20

Current Data Parameters
NAME 5G-4-20
EXPNO 1150
PROCNO 1
F2- uisition Parameters
Dltefcq 20130130

mi 20.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

™
SOLVENT CDCI3
NS 16

D!

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 159.22

Dw 62.400 usec
DE 6.50 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1

CHANNEL 1
400.1629712 MHz
1H

NUC1
P1 12.35 usec
PLW1 14.00000000 W

F2- Frol:usslng parameters
S| 65536

SF 400.1605084 MHz
WD! no

S8 0
LB 0 Hz
0

PC 1.00

LA P
T T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 -1 ppm
- | Lellos o=t ot
13C NMR of compound 91
8338 % 23288 289 28228383
0 Ve N ~ nod 9o T STDROIWD
[ =3 Qo - o SERARCOO
w0 W 3 NNv—v—S N -OoOWMON
2 g2 =z guc e KkE GCB85RS9Y
R . \VAY VAN VLS-8G-¥-20
Current Data Parameters
NAME  SG-4-20-13C
EXPNO 310
PROCNO 1
F2 - Acquisition Parameters
— N b e
< a BROBND. & mm BABEO B8/
mm
/ N\ N N—\ / PULPROG " z0pg30
N N / N SOLVENT cocia
_/ NS 512
0 SWH 24038.461 Hz
0 FIDRES  0.366798 Hz
AQ 1.3631488 sec
/ R 201.48
ow 20.800 usec
) DE 6.50 usec
Chemical Formula: Cy1HogNgO2 L. .| S
Di1 0.03000000 sec
TDO 1
3
9.00 usec
61.09999847 W
== CHANNEL f2 ====
SFO2  400.1621006 MHz
NUC2
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLW1Z  0.26705000 W
PLWI3  0.21630999 W
‘ | EIE - Processing parameters
T 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 ppm
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TH NMR of compound 9m

gurocooXBOINONG Y npYeREeNCro =
2ER?BREReINANSIBER 83 8588588
b B B o B R R B s B B B L £t 1 Bt it 1
WOEWOEWDOOOOEINNNN L e N R

—0.0099

O,N N N
N
CF,

Chemical Formula: Cy4H24FgNgO5

e}

5G-4/23

Current Data Parameters
SG 3

NAME =42
EXPNO 960
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130301

Time

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 7230

TD 65536
SOLVENT CDCI3

NS ,

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec

RG 100.41

DW 62.400 usec

DE 6.50 usec

TE 3000 K

DIl 1.00000000 sec
TDO 1

======== CHANNEL f] ==—==
SFO1 400.1629712 MHz
NUC1 1H

P1 12.35 usec
PLW1 14.00000000 W

F2 — Processing parameters
SI 65536

SF 400.1605028 MHz
WDW
uj 41 SSB 0 =
LB 0Hz
GB 0
T T T T T T T T T T T PC 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
B ® e
o9 <« 2 |RQ (R
NN = | (vt
13C NMR of compound 9m
© =< ~ o N o (=]
& B ZIRNIILINY RRE 8§ 83 93 B
Current Data Parameters
g::'ﬂNEQ $G-4-23-13C
PROCNO 1
F3C EI:_ Plﬂ?:%ﬂ%::;ﬁ::l!m
z Iz
[ mo o
/_\ N N N02 (LEBE 1.00 Hz
OzNQN N{ — PC 140
— 0
CF3
Chemical Formula: Cy4Ho4FgNgOs5
Lol | | _
T 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 ppm
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TH NMR of compound 9n

8.0360
7.9990
7.6379
7.6263
_—17.2026
7.1459
7.1320
3.7196
3.5711
3.4267
3.3825
3.3125
3.1115

e
<
X
4
N

O,N
N

Oz /N
/\ N N CF3
FsC N N{ A
NI

Chemical Formula: C,4H24FgNgO5

VLS-4/24

—=0.0002

Current Data Parameters
NAME 5G-4-24-1H
EXPNO 420
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150713

Time 9.25

INSTRUM spect
:HOBHD Smm PATXI 1H/

T
SOLVENT cDCi3
NS 8

S

H .738 Hz

FIDRES 0.152996 Hz
SQ 3.2680619 sec
ow 49.867 usec
DE 6.50 usec

TE 300.0 K
D1 1.00000000 sec
TDO 1

P1 6.45 usec
PLW1 13.60000038 W

;? - Processing parameters
SF 500.6763900 MHz
EM

10 9 8 T
Rl EEE
Nl N N @™
13C NMR of compound 9n
§ 1388 §iL BEE 2R3foiEny
2 Tz 83a: KRS BHGBRE%8s
NV Y N SN
ON
NO, /\
/\ N N CF3
FsC N N{ 7
NEARN

Chemical Formula: Cy4H4FgNgOs5

wDw
SSB
LB 0.30 Hz
GB o
PC 1.00
T
ppm
VLS-SG-5/24

Current Data Parameters
NAME  SG-4-

24-13C RE
XPNO 310
PROCNO 1
F2 - Acquisition Parameters
Date 20150603

Time 2007
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG pg30

655!
SOLVENT CcoCI3
NS 612

D!
SWH 24038.461 Hz

FIDRES 366798 Hz
AQ 1.3631488 sec
RG 201.48

ow 20.800 usec
DE .50 u

TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO i}

= CHANNEL f1
100.6304983

NuCc1 13C

P1 9.00 usec

PLW1 61.09999847 W

Nuc2
CPDPRG[2
PCPI . ec
PLW2 13.10000038 W
0.26705000 W

PLW12

PLW1i3 021630999 W

ing parameters
780

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40

T T
3 2 10 o0 -10 -20 ppm
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8.2376
8.2144
8.2117
8.2096
8.2000
7.5669
7.5620
7.5472
7.5442
7.5407
7.5276
7.5227
7.3478
7.3400
7.3345
7.3224
7.3170
7.3094
6.7219
6.7094
6.7078
6.7023
6.6916
3.7152
3.6976
3.6800
3.6625
3.6394

'H NMR of compound 11a

MDR-401-1

MMW

Current Data Parameters
NAME MDR-401-1

EXPNO 1030
PROCNO 1
F2 - Acquisition Parameters
Date 20130201
Time 21.22
N O NO INSTRUM ect
/ N / \ 2 PROBHD 5mm ABEO BB
N N—< o553
— \ / sowsu'r cDei3
O NS 16
g\ﬁm 3012 2.820 H.
. z
Chemical Formula: C4gH1gN4O4 FDRES 0122265 Hz
RG :
[0 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ===
SFO1  400.1629712 MHz
NUC1 1H

P1 12.35 usec
PLW1 14.00000000 W

F2 - Processing parameters
Sl 65536

SF 400.1604901 MHz
EM

_—163.5541
_—158.9344

—156.0919
——152.3482
—147.8217

T—144.8415
—137.9556

‘wbw
a A 1 SSB 0

LB 0.30 Hz
GB 0

T T T T T T T PC 1.00

6 5 3 2 1 0 ppm

13C NMR of compound 11a
MDR-401-1

—125.0722

——122.3208

——115.5776
77.6394
77.2143
76.7891

1144717
——107.6158

—— 58.0040
__—45.0491
- 44.3506

%

Current Data Parameters

NAME  MDR-401-1(13C)

EXPNO 910

PROCNO 1

F2 - M:quisilion Par:msms
Date

N S\ O NO, me
/ \ N N PROBHD 5 mm QNP 1HN13
;gLPROG 2t
\_/ O SOLVENT CDCI3
sg 5'1]2
Chemical Formula: C4gH1gN4O4 PoHes  Bavaose
AQ 1.8175317 sec
RG 2050
bW 27.733 usec
DE 15.00 usec
;E uaooooooan K sec
dan uuammnu:ec
DELTA BBBBBBM“C

I

TDO
SFO1 75.4752953 MHz
13C

P1 8.15 usec
PLW1 —1.00000000 W
SF%ZZ 300. |3|2005 MHz
CPDPRG[2 vrlf z16
PCPD2 80.00 usec

PLW2 ~1.00000000 W
PLW12 ~1.00000000 W
PLW13 ~1.00000000 W

F2 - Processing parameters
sl a:

SF 75.4677490 MHz
ni
SSB
LB 0Hz
GB 0
i PC 140

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 90 80 70 60 50 40 30 20 10 ppm

S39



'H NMR of compound 11b

8.1915
8.1709
8.0815
8.0599
7.2638
7.2432
7.1920
6.8006
6.7793
_—3.8200
——3.7167
T-3.4845

L
<
a
£
X

-0.0002

/\ O NO,
O,N N N
/ 0
Chemical Formula: C47H4gN4Og
0 9 7 & s a4 3 2 1

3.72

13C NMR of compound 11b

76.6688

ARrowd @ wOkowik

8883 3 gegerng @@
DROTO ® Nr®FFO © o
NEm a8 S et as b~
dudoyd @ dodquve ns
QW T R NS
rFrrEr T o rrrEE-

B

/\ OONOz
OZN@N N—
NIV

Chemical Formula: C17H1gN4O¢g

_-46.7542
43.9895
43.3223

5

MDR-701-1

Current Data Parameters
NAME  MDR-701-I(1H)

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20130308
Time 19.05
INSTRUM S|
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65!
SOLVENT CDCI3
NS 16
DS 2
Swi 8012, Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 73.53
ow 62.400 usec
DE 6.50 usec
300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 ==
11629712 MHz

1H

P1 12.35 usec

PLW1 14.00000000 W

?‘2 - Processing parameters
4

SF 400.1605382 MHz
‘WDW EM

SSB 0

LB 0.30 Hz

GB

PC 1.00

MDR-701-1

Current Data Parameters.
NAME  MDR-701-I(13C)

EXPNO 1070
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130315

Time 22.56

INSTRUM spect

PROBHD 5mm QNP 1H/13
PULPROG zgpg30

SOLVENT CDCI3
NS 512

D!
SWH 18028.846 Hz
FIDRES 0.275098 Hz

AQ 1.8175317 sec
RG

oW 27.733 usec
DE 15.00 usec
TE 673.2K

Di 2.00000000 sec
dit 0.03000000 sec

DELTA 1.89999998 sec
1

SFO1 75.4752953 MHz
13C

P1 8.15 usec

-1.00000000 W

SFO2 300.1312005 MHz

Nuc2

CPDPRG[2 waltz16

PCPD2 80.00 usec

PLW2 -1.00000000 W

PLW12 ~1.00000000 W

PLW13  -1.00000000 W

F2- Pruoes!lng parameters
| 32768

SF 75.4677490 MHz
‘wDw no

SSB 0

LB 0Hz

GB o

PC 1.40

T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80

70

60

ppm

S40



'H NMR of compound 12a

VLS-101-2F

Current Data Parameters
NAME MDR-101-2F-1HN

EXPNO 370
PROCNO 1
Z>N FSC N02 F2 - Acquisition Parameters
Date_ 20150702
| Time 9.45
X INSTRUM spect
N N PROBHD 5 mm PABBO BB

K/ N \n/ N \) PULPROG i 2930

D 36
SOLVENT cDci3
NS 8

o) DS 0
SWH 8012.820 Hz
Chemical Formula: C,1H,3F3NgO3 5'3“55 4,0%3424252;?33;1
RG 80.54
Dw 62.400 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
TDO 1

== == CHANNEL {1 ===:
SFO1 400.1629712 MHz
NUC1 1H

P1 12.85 usec

PLW1 13.10000038 W
F2 - Processing parameters
Si 65536

SF 400.1605000 MHz

wbw no
SSB 0
A LB O0Hz
GB 0
T T T T T T T T T T T PC 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
e B 2883
b b | I 1 B I o] o | B
R N P N Y] ||l
13C NMR of compound 12a
PRB8BI-833IB-88L 0o "
giggeibaxashghy  gER  BEfE vis-1o1-2F
ODONONNWOWT T OO aan L o
PERIIRAIINEAACR FRE 3889
\\ J \\\‘\\J//// \1/ \ V/ Current Data Parameters
NAME  MDR-101-2F-13C
EXPNO 340
PROCNO 1
F2 - Acquisition Parameters
bR
SN F3C NO, INSTRUM spect
PROBHD §mm PABBO BB/
| PULPROG zgpga0

X SoLvent ““ocn
N /\' (\ N gg 5;}2
‘\/ N N \) SWH 24038461 Hz
FIDRES 0366798 Hz
T AQ 138
G 20

131488 sec
Ri 1.48
O oW 20.500 usec
. DE 6.50 usec
Chemical Formula: Cp1Hp3F3NgO3 i 200000000 sec
%1’; 0.030?0000 sec

= CHANNEL f1 =:
100.6304993 MHz
13C

= CHANNEL 2 =:
400.1621006 MHz
Nuc2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec

PLW2  13.10000038 W
PLWi2 026705000 W
PLWI3 021630999 W
F2 - Processing paramelers.

3271
SF 100.6204380 MHz
EM

]
LB 3.00 Hz
.J ™ L a 4 PC 1.40

" b e "

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 90 80 70 60 50 40 30 20 10 O ppm

S41



'H NMR of compound 12b

OO NODOOVVOVLOOVLUVMNMOOOTNTNONDLODO-TTRANNOIVDO T DOD
OO rOr-rOLMOMOMNNUULODOMNMMNODDNONNODOOTNONOMWOON
O OO T TTANNNDODONMNMNOTTOONDDDDOLONDONOON LWL
NEECOoWNUNUNKANrE 000000 0EeLeEuLKBnLIT IS VLS-401-2F
WOWOWWWOoOMNNMNNMNNMNMNMNMNMNMNMNMNMOUVVOVVOVVUVOUOVOVOOOOOOOOO OOV VOO M
"‘““%“%ﬁ\/wﬁA - i b
Current Data Parameters
NAMEO MDH-43;-2F—1H-I
EXPN 0
CF3 PROCNO 1
Z\| N02 F2 - Acquisition Parameters
Date_ 20150702
|
e Time 9.50
N N INSTRUM spect
POLPROG ™ 250 o
g
‘\/N N\) D 65536
Tf SOLVENT cDeI3
o) NS 8
Chemical F la: Cy4Ho3F3NgO g‘?\'ﬂ WfZENH
emical Formula: : z
2171231 3163 FIDRES  0.122266 Hz
AQ 4.0894465 sec
RG :
bW 62.400 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1 ===:
400.1629712 MHz
P1 12.85 usec
PLW1  13.10000038 W
F2 - Processing parameters
] 65536
SF 400.1605000 MHz
J wDw no
SSB 0
LB OHz
T T T T T T T T T T T T T GB 0
12 11 10 9 8 7 6 5 4 3 2 1 ppm PC 1.00
O NP~ = b~
Rl bl B R R ©
2
13C NMR of compound 12b
TR 2l H3IBEIEEE e cnoa
BREg #3ns888RR  FER  £E8E vis-oF
2298 BEgEoeddy RRS Geoe
-t rrrrETETET ~ ER R
LT VAN N N N T ——

(@]
5
%
P4
o
N

NN N
e
L
Chemical Formula: Cy1H,3F3NgO3

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 90 80 70 60 50 40 30 20 10 O ppm

NAME  MDR-401-2F-13C
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Daf 150707

e
Time 19.18

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG __ zgpg3!

0

SOLVENT cDCI3

NS 256

SWH 24038.461 Hz
;ID RES 0.366798 Hz

Q 1.3631488 sec
RG 201.48
DwW 20.800 usec
DE 6.50 usec
TE 00.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

9.00 usec
PLW1 61.09999847 W

= CHANNEL f2 ==
400.161: 006 MHz
1

NUI

CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLWI12 0.26705000 W
PLW13 0.21630999 W
F2 - Processing parameters

SF 100.6204380 MHz
‘WDwW no

ssB 0

LB 0 Hz

GB 0

PC 1.40

S42



'H NMR of compound 12¢

8.1946
8.1847
8.1106
7.5105
7.5071
7.5022
7.4920
7.4897
7.4754
7.4716
7.2855
6.6645
6.6530
6.6461
6.6436
6.6348
3.6535
3.6422
3.6124
3.6008
3.5751
3.5651
3.5518
3.4346
3.4220
3.4116

Chemical Formula: C4gH24NgO

~ wn 8 o
o~ o~ - ©w
-

13C NMR of compound 12¢

2883 8 8 &8 ©K = ~reoo

Ror 6 b 10 gak N 0®

@an @ 1 ] o~ w0 NT©©

moa N~ N © XA naae

“ew T © - NN © 151010

- - o - = ~ SIS
Z "N N7

4

N
K/NTNJ

o}
Chemical Formula: C4gH24NgO

ppm

VLS-401-4F

Current Data Parameters
NAME  MDR-401-4F-1H NEW
390

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20150702

Time 9.56

INSTRUM ‘spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

T 65536
SOLVENT CDCI3
NS 8

Ds 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4,0894465 sec

RG 31.99

bw 62.400 usec
3 K

T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 1

0

SFO1  400.1629712 MHz

NUC1 1H

P1 12.85 usec

PLW1 13.10000038 W

;2 - Processing parameters

|

SF 400.1605000 MHz

wDw no

SSB 0

LB 0 Hz

GB 0

PC 1.00

VLS-4F
Current Data Parameters
NAME  MDR-401-4F-13C
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 0150707
Time 19.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
0 65536
SOLVENT CcDCI3
NS 256
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 201.48
bDw 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== = CHANNEL 11 ====
SFO1 100.6304993 MHz
NUC1
P1 9.00 usec
PLW1 61.09999847 W
= = CHANNEL 12 ====
SFO2 400.1621006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLW12 0.26705000 W
PLW13 0.21630999 W
T T
0 ppm

543



'H NMR of compound 12d

VLS-401-6F

8.2184
8.2136
8.2124
8.2043
8.2007
8.1996
8.1485
8.1433
8.1303
8.1250
7.5440
7.5390
7.5259
7.5227
7.5211
7.5179
7.5047
7.4997
7.2853
6.8501
6.8448
6.8317
6.8265
6.6956
6.6924
6.6907
6.6891
6.6849
6.6793
6.6777
6.6671
3.6030
3.5911
3.5849
3.5774
3.5062
3.4920
3.4710
3.4635
3.4574
3.4454

Ww

Current Data Parameters
NAME MDR-401-6F-1H NEW
00

EXPNO el
N02 PROCNO 1
N F2 - Acquisition Parameters
| Dae_ 20150702

NS Time 10.01
N N INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 7230
K/NTN\)

™ 3
SOLVENT CDCI3
NS 8

(@) DS 0
. SWH 8012.820 Hz
Chemical Formula: 020H24N603 FIDRES 0122266 Hz
AQ 4.0894465 scc
RG 65.65
DW 62.400 usce
DE 6.50 usec
TE 2963 K
DI 100000000 sec
TDO 1
= CHANNEL f1
SFOI 400.1629712 MHz
NUC1 1H
P 12.85 uscc
PLWI1 13.10000038 W
F2 — Processing parameters
SI 65536
SF 4001605000 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
J L l‘L PC 1.00
T T T T T T T T T T T T T T
12 1 10 9 8 7 6 5 4 3 2 1 0 ppm
MmN [N o
888 83 S|
|||+ [od]cd |-
-

13C NMR of compound 12d

25 B B8 5 BOs 0@ ® 0o
863 5 28 & III egr BEESE VLS-6F
B33 5 85 & 295 - 6 6 B85
eer 2 22 =& 5P NN TS
R VAR VA N\ N

Current Data Parameters
NAME  MDR-401-6F 13C
XPNO 0

E 33
PROCNO 1

F2- uisition Parameters
Dalequ 20150707

NO,

Time
X INSTRUM spect
N N PROBHD 5 mm PABBO BB/
PULPROG Z0pg30
K/ N N \) g?)LVENT o cDCI3
\n/ NS 256

DS 0
SWH 24038.461 Hz
(@] FIDRES 0.366798 Hz
C . C O ag "g?‘;&“m
hemical Formula: CygHy4NgO3 RG 20188
DE usec
TE K
D’

1 2.00000000 sec
D11 10.03000000 sec
DO 1

= CHANNEL 11 =:
SFO1 100.6304993 MHz
NUC1 13C
P1 9.00 usec
PLW1 61.09999847 W

= CHANNEL 2 =:
400.1621006 MHz
Nuc2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W

PLW12 0.26705000 W
PLW13 0.21630998 W

F2 - Processing paramelers
I 32768
SF 100.6204380 MHz
w no

‘WD

SSB 0

LB 0Hz

GB 0

PC 1.40

T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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8.1598
8.1366
8.1277
7.2855
6.8611
6.8513

Z
N
%

o,N

6.8378
6.8284

'H NMR of compound 12e

VLS-701-2F

3.5324
3.5180

<

3.4974
3.4830

Current Data Parameters
NAME  MDR-701-2F-1H NEW
PNO 410

PROCNO
F2 - Acquisition Parameters
N N Date_ 150702
Time 10.07
INSTRUM spect
N N \) PROBHD 5 mm PABBO BB/
T PULPROG 2930
D 65536
SOLVENT CcDCI3
. N
Chemical Formula: C31H,4NgO5 DS 0
SWH 8012.820 Hz
FIDRES  0.122266 Hz
AQ 4.0894465 sec
RG 89.7
Dw 62.400 usec
DE 6.50 usec
296.3
D1 1.00000000 sec
TDo 1
= == CHANNEL 1 =
SFO1 400.1629712 MHz
NUC1 1H

P1 12.85 usec

PLW1 13.10000038 W

glz - Processing parameters

SF 400.1605000 MHz
no

wbw
SSB 0
LB 0Hz
GB [}
PC 1.00
A ST
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
g g e
<t < ‘le
13C NMR of compound 12e
$§ 8 8 8 Py -
8 3 g 8 & 28 §% VLS-701-2F
g3x & 8§ ¢ REE &g
| ‘ ‘ | | \V ‘\/ Current Data Parameters
SR BT
02N NC)2 PROCNO 1
F2 — Acquisition Parameters
Date_ 20150704
Ny N T o
AN AT
T SOLVENT  CDCI3
NS 512
DS

Chemical Formula: C51Ho4NgO5

-

SWH 24038.461 Hz
:IgHES 0.366798 Hz

1.3631488 sec
R 201.
bW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
Dl 0.03000000 sec
TDO 1
= CHANNEL 1 =:
1006304993 MHz
13C
9.00 usec
61.09999847 W

PLW13 0.21630999 W

F2 - Processing paramelers

327
SF 100.6204380 MHz
wow EM

8SB 0

LB 3.00 Hz
GB 0

PC 1.40

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 90 80 70 60 50 40 30 20 10 O ppm
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'H NMR of compound 12f

VLS-701-4F

8.5370
8.5304
8.3809
8.3743
8.3586
8.3520
8.1426
8.1376
8.1242
8.1191
7.3449
7.3225
7.2853
6.8566
6.8515
6.8382
6.8330
3.5522
3.5406
3.5281
3.5186
3.5124
3.4983
3.4901
3.4765
3.1527
3.1405
3.1288

Current Data Parameters
NAME  MDR-701-4F-1H NEW
0 420

E
O,N FsC NO, PROCNO 1
\@\ F2 - Acquisition Parameters
Date_ 20150702
Time 10.13
N /\ (\ N INSTRUM 5

pect
PROBHD 5 mm PABBO BB/

PULPROG 30

K/ N N \) 0 655067
SOLVENT cocis
NS 8

DS ]
SWH g 8012.820 Hz
. FIDRE:! ).122: H:
Chemical Formula: CoHy3F3NgOs Aa 4.9{'5:352?3“'

SFO1 400.1629712 MHz

P1 12.85 usec
PLW1 13.10000038 W

F2 - Processing parameters

SF 400.1605000 MHz
no

x|~ () of o
QAQS @ |2 al =
|| S| |+ - |«

PRY BILER2BAB ©o® oo ®
o OrOr © -8 - - © 0o
8RB 8585883358 808 R EE VLS-701-4F
Mo NDOWLWITTTON Qo © @@ N
FER SRFFEREEET 3 BEIT
‘ \ / \ \ \\'\V/‘/ \V \ \V Current Data Parameters
NAME  SG-701-3F-13C
EXPNO 310
PROCNO 1
OzN F3C NOZ Eznti Mquisgniﬁnm?hr;maers
e
Time 013
INSTRUM spect
PROBHD_5 mm PABBO BB/
N /} (\ N PULPROG  2gpg30
K/ \) 0] 65536
SOLVENT coci3
N T N NS 512
DS 0
SWH 24038.461 Hz
o FIDRES 0366798 Ha
Chemical Formula: CyyH,3F3NgOs5 o R asd o
ow 20.800 usec
DE 6.50 Lisec
TE 300.0 K
DI 2.00000000 sec

Di1 0.03000000 sec
DO 1

======== CHANNEL f1 ==:
SFO1 100.6304993 MHz
NUC1 13C

P1 9.00 usec
PLW1 61.09999847 W

S

Nuc2 1H
CPDPRG[2 altzi6
PCPD2 90.

PLW2 3.
PLW12 0.26705000 W
PLWI3 021630999 W

F2 - Processing parameters
SF 100.6204380 MHz
wow no

SSB 0
LB OHz

GB 0
PC 1.40

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 90 80 70 60 50 40 30 20 10 O ppm
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'H NMR of compound 12g

8.1502
8.1268
8.1185
8.1033

S\ N\

7.7351
7.7303
7.7133
7.7085
7.2854
7.2131
7.1914
6.8577
6.8342

I8
% VLS-701-5F
-
@M

Current Data Parameters
NAME  MDR-701-5F-1H NEW
EXIBI&I:D 430

O,N OoN CF3 PROCNO !
F2 - Acquisition Parameters

Date_ 20150702

\©\ D (\ N :©/ meTaum " spec

1
PROBHD 5 mm PABBO BB/
PULPROG 2930

LP
0 65536
N N \) SOLVENT  CDCI3
\n/ NS 8

g\?ﬂ‘l 801n2.320 Hz
) (0] FIDRES | 0122265 He

Chemical Formula: CgyHy3F3NgO5 Ra  Gpeee

bw 62.400 usec

DE 6.50 usec

TE 296.3 K

D1 1.00000000

TDO 1

SFO1 400.1629712 MHz
NuC1 1H

P1 12.85 usec
PLW1  13.10000038 W

F2 - Processing parameters

S1 65536
SF 400.1605000 MHz
WwWDwW no
SSB 0
LB 0Hz
0
PC 1.00
J P
10 9 8 7 6 5 4 3 2 1 0 ppm
2@ (53 S
o e |s||~ o e
13C NMR of compound 12g
PR R 288 28k
l g@QoaunaNrOd® sw © Q VLS-701-5F
3 25r8RRRIANKT FRE  geee
[ ANShe N NV —
NAME SG-701-5F-13C
EXPNO
PROCNO

F2 - Acquisition Parameters
Date_ 20150707

CF3 Time 0.47

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30

h] 65536

N /\’ (\ N SOLVENT _ CDCR
‘\/NTN\) :‘%H 242&2.4& Hz
AQ 1

(©)
N
P4

1488 sec
O R 1.48
X oW 20.800 usec
Chemical Formula: C;H,3F3NgO5 o G50 usec
D1 2.00000000 sec
Di1  0.03000000 sec
DO 1

= CHANNEL 1 =:
100.6304393 M

13C
9.00 usec
61.09999847 W
= CHANNEL 2 =:

SFO2 400.1621006 MHz
Nuc2 1H
CPDPRG[2 waltz16
PCPD2 .00 u

PLWI3 021630990 W
F2 - Processing parameters
SF 1006204380 MHz
‘wDw no

SSB 0

LB 0 Hz

GB o

PC 1.40

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 90 80 70 60 50 40 30 20 10 O ppm
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Sample Name  Dr. SHARMA/DHANARAIU
Inj Vol 1
Data Filename  SG-4-21 068.d

Pasition Vial 11
InjPosition SampleType Suinple
ACQMethod  1SO-DECm

HRMS of compound 8a

Instrument Name  Instrument 1 User Name
IRM Calibration Status

Acquired Time

Success

Comment 5/13/2015 11:24:28 AM

x10 4 [+ES! Scan (0.6 min) Frag=150.0v SG-4-21_068.d

1.7
1.65
1.8
1.55
1.54
1.454

3

=
&

Cl
O,N N N
/ 0
Chemical Formula: C45H14CIN3O3 + H
Exact Mass: 284.0802

286.0772

285.0839

Sample Name  NANDLAL Position
Inj Vol 1 InjPosition

Data Filename  SG-4-5.d ACQ Method

280 281 282 283 284 285° 286 287 2

8 288 89 290
ounts vs. Mass-to-Charge (m/z) 291 292 293 294 205

HRMS of compound 8b

User Name
IRM Calibration Status
Acquired Time

Vial 30 Instrument Name  Instrument 1
SampleType Sample
Comment

Success.

ISOCRATIC_GENERAL.m 12/31/2012 3:32:59 PM

x10 © |+ Scan (0.255 min) SG-4-5.d
1.55 241.0855
15
1.45
1.4
1.35
1.3
1.25
1.2
1.15
1.1

0.55

0.45 ‘

0.25 |

0.2 ‘ 242.0882

0.15 |
0.1
0.05 |

I\ N\
_N>_\—/‘<07

Chemical Formula: C4gH43CIN4O + H
Exact Mass: 241.0856

243.0830

241 47 248 249 250 251 252 253

243 244 245 6 2
== Counts vs. Mass-to-Charge (m/z)
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HRMS of compound 8c

Sample Name SONAL Position Vial 32 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  SG-4-8.d ACQ Method ISOCRATIC_GENERAL.m Comment ) Acquired Time 12/31/2012 3:39:00 PM
%10 6 [+ Scan (0.258 min) SG-4-8.d
9.5 \
9 6]
8.5 269.1052 @ /\ Cl
8 N N—<_
78 — 0
7 Chemical Formula: C43H47CIN,O, + H
6.5 Exact Mass: 269.1057
6
55
5
a5
4
35
3 271.1027
25
2]
1.5 270.1085
1
0.5 272.1059
© 266 267 268 269 270 271 272 273 274
Counts vs. Mass-to-Charge (m/z)
HRMS of compound 8d
Sample Name Dr. SHARMA/SONAL Position Vial 10 Instrument Name Instrument 1 User Name
In Vol InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  5G-4-21_067.d1.d ACQ Method 1SO-DEC.m Acquired Time 5/13/2015 12:49:20 PM
x10 5 | +ESI Scan (0.4 min) Frag=150.0V SG-4-21_067.d1.d
1 g
1.05 3
1 | CF3
0.95 | / N\ Cl
0.9 OZN_< —N N‘(
0.85 / o)
e Chemical Formula: C43H3CIF3N;O5+ H
0.7 Exact Mass: 352.0676
0.65 {
0.6 |
0.55
0.54
0.45 |
0.4 3
0.35 b
0.3
0.25
0.2 E
0.18 g
0.1 ‘ g
0.054 ﬁl
B 348 349 350 351 2’052I ‘ 35‘3 354 355 356 357 358 359 360 361 362

Counts vs. Mass-to-Charge (m/z)
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Sample Name
Inj Vol 10
Data Filename

HRMS of compound 9a

Dr.SHARMA/SONAL  Position
InjPosition
5G4-7_023.d ACQ Method

Instrument Name
SampleType
Comment

Instrument 1
Sample

User Name
IRM Calibration Status
Acquired Time

Success
10/7/2015 2:57:58 PM

%10 3 [ +ESI Scan (0.6 min) Frag=150.0V SG-4-7_023.d

7.75 3
7.5 o
7.251 v
7
6.75
6.5
6.25
6
5.75
5.5
5.25
5
4.75
4.5
4.25
a
3.75
3:5
3.25
3
2.75
2.5+
2.25

—456.2077

-
0]

— N N—@NO
2
OZN—QN N—<_ —
NI

Chemical Formula: Cy,HogNgOs + H
Exact Mass: 455.2043

457.2021

455 456

HRMS

Sample Name  VIKAS
Inj Vol 1 InjPosition
Data Filename  5G4-9.d ACQ Method

Position Vial 33

457 458 459 460
Counts vs. Mass-to-Charge (m/z)

ISOCRATIC_GENERAL.m

461

of compound 9b

Instrument Name
SampleType

Instrument 1
Sample

User Name

Acquired Time

IRM Calibration Status

465

Success
12/31/2012 3:42:02 PM

x10 5 |+ Scan (0.236 min) SG-4-9.d |

4.4
4.2

44
3.8
36
34 |
3.2

3
28
2.6
2.4
22

2

437.2346

1.8
1.6
1.44
1.24 |

1
0.8
0.6
0.4
0.2

| L

440.2283

Exact Mass: 440.2298

/
a
eey
O,N N N —
OO

Chemical Formula: Cy3HogNsO4 + H

434 435 436 437 438 439 440

44! 5
Counts vs. Mass-to-Charge (m/z)

441 442 3 444 44! 446 447 448 449

I
450 451 452
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HRMS of compound 9c¢

Sample Name Dr.SHARMA/SONAL Position Vial 3 Instrument Name Instrument 1 User Name

Inj Vel -4 InjPosition SampleType Sample IRM Calibration Status ‘Success

Data Filename  5G-4-10_025.d ACQ Method ISOCRATIC.m Comment ) Acquired Time 10/7/2015 12:01:16 PM
x10 4 |+ESI Scan (0.5 min) Frag=150.0V SG-4-10_025.d

6.8

6.6 %

6.4 =

6.2 |
6

5.8

/—\_<N—
5.6

O
=] OZNON N~<_\—/ N—7
5 NI

4.8
i Chemical Formula: CyoHpsN703 + H
4-3 | Exact Mass: 412.2097

38
3.6
3.4
32

413130

(=]
@
—414.2158

0.2
e, | ;
405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 426 427
Counts vs. Mass-to-Charge (m/z)

HRMS of compound 9d

‘Sample Name NANDLAL Position Vial 23 Instrument Name Instrument 1 User Name

Inj Vol = 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  SG-4-11.d ACQMethod  ISOCRATIC_GENERALm  Comment Acquired Time 1/3/2013 2:34:05 PM

x10 5 | +ESI Scan (0.950 min) Frag=125.0V SG-4-11.d

2.2
2 411.2160
24 |

' O

1.8 {
18 OZN‘QN/_\N—( NEARAN
1.7 — o
1.6 Chemical Formula: Co4HygNgO3 + H
1.5 Exact Mass: 411.2145
1.4
1.3 |
1.2+
1.1

1]
0.9
0.8
0.7
0.6
0.5 412.2187
0.4
0.3
0.2
0.1 413.2230

o | 1 Al L I I
il 410 411 416 417 418

412 413 414 415
Counts vs. Mass-to-Charge (m/z)
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Oﬁg;: Data Path:
Currer! Jata Path:
‘Sample ID:
Acquisition Date:
Vial:

100

90+

80—
705
60—

50

40

Relative Abundance

30

20

100

DAINTERNALS\2015Yune\WLS-SG4-13

ESI-MS of compound 9e

MSAIF, CDRI LUCKNOW
13JANO4I3301040092_125133.RAW
CADATA2013UANI3(

(G-4/12
1/4/2013 2:29:31 PM
A3

1
13JAND413301040092_125133 #57-135 RT: 0.81-1.80 AV: 79 SB: 2 0.00 ,0.00 NL: 477E7
T: + ¢ ESI Full ms [ 80.00-750.00]

N ™\ N NONO
4122 </: —N N{ / ?
\—/ O

Chemical Formula: CyoHosN;O3+ H
Exact Mass: 412.2097

|413.2

150 200 250 300 350 400 450 500 550 600 650 V?DO -750
miz

HRMS of compound 9f

6/24/2015 11:10:02 AM Dr. SHARMA/SONAL

VLS-SG-4-13#4 RT: 0.09 AV: 1 SB: 17 0.00, 0.38-0.87 NL: 1.80E6
T: FTMS + ¢ ESI Full ms [150.00-1500.00]

100+,
95—
907

85
80—

75
705
657
60—
55
50

457
40-
357

30

257
20

Relative Abundance

157

369.2142
O
N N N
argtatet
=N ~ 0
Chemical Formula: C4gH4NgO + H
Exact Mass: 369.2151
370.2167
6 366.3728 367.1983 368.8038 371.2203 375 3073
b A AR AR T T T T T T

|AARAS ARRR T T
366 368 370 372 374 376
m/z
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HRMS of compound 9¢g

DYNTERNALS\2015\may\SG-4-14 5/12/2015 11:09:04 AM Dr. V.L.SISONAL

SG-4-14#9 RT: 0.13 AV: 1 NL: 1.42E7 i
T: FTMS + ¢ ESI Full ms [150.00-2000.00]

/
100+ 397.2351 o
95 /\
o N /\ N N
905 </ \>_N N—( _/
85 —
E N _/ o
80
75; Chemical Formula: Cy4HogNgO2 + H
1 Exact Mass: 397.2352
8
=
@
-
=
3
Qa
<
2
®
[7)
o
398.2377
396.8962 | 3992413
393.8268 395.2208 | 400.6880  403.1348 404.3831
L RARAY RRASS BRABAR T T T AR RAALI RAALS T T LRARAS LALAS RRREd Lia s ¢ T T LASARUbH B ERBE BAbE2 BAALI D4R TaaRd tEid aaas |
394 396 398 400 402 404 406 408 410
miz
HRMS of compound 9h
‘Sample Name Dr. SHARMA/DHANARAIU Position Vial 7 Instrument Name Instrument 1 User Name
1Inj Vol 1 InjPosition SampieType Sample IRM Calibration Status Success.
Data Filename  5G-4-15_105.d ACQ Method ISO-DEC.m Comment Acquired Time 5/20/2015 12:56:46 PM
x10 3 +ESI Scan (0.4 min) Frag=175.0V SG-4-15_105.d
3.4 E
2
3.2 \ ~ N
i | YOO
2.8 / \ \ /
N N
26 _'N (e}
2.4 |
2.2 | Chemical Formula: C1gH,5N;0 + H
5 Exact Mass: 368.2199
1.8
1.6
1.4 -
1.2 §
1 5 b
os £
Bt i - &
0.4 § E g g
e & = g

360 361 362 363 364 365 366 367 383c35%§70 371 372 373 374 375 376 377 378 379 380 381 382 383
oul

vs. Mass-to-Charge (m/z)
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HRMS of compound 9i

D:INTERNALS\2015\june\VLS-SG-4-17 6/23/2015 11:33:29 AM Dr. SHARMA/SONAL

VLS-SG4-17 #7 RT: 0.11 AV: 1 SB: 23 0.00,0.29-0.71 NL: 8.13E5
T: FTMS + ¢ ESI Full ms [150.00-1500.00]

440.2274
10i
- \
g5 0 /\
0 N ),
OO
85 —/ 0
80 Chemical Formula: C3HgN504 + H
75 Exact Mass: 440.2298
7
65
8 60°
o]
¥ 55
3
£ 50
[
2 45
&
o 40-
441.2303
E
15
10 4422336
. 439.3763 443.2307
437.1917 4382119 | | 4442345 447.2908  449.3602 450.2887
RAANS RARR) RARAS RAAAD URARAS MARAS RALE) RAAEA RS LALAH LARAS REAR] MALA] LRSS LAAAK bARS LEALS LARAS RAASY RALAN RAASD LASRN LASES | | RAAN) MARAFAARARRLARAS:
436 438 440 442 444 446 448 450
m/z
HRMS of compound 9j
Sample Name Unavailable Pasition User Name Unavailabie
Inj Vol 1jl IRM Calibration Status Success
Data Filename  VLS-5G-4-18-60.d ACQ Method Comment Sample is Acquired Time Unavailable
x10 5 | *ES| Scan (0.7 min) Frag=175.0V VLS-SG-4-18-60.d
3,; E
2.9 < /
2.8 O
2.7
2.6 N/ \N
2.5
NN
22 — o
21 0
2 /
1.
1.5 Chemical Formula: Cy4H3oN4O3 + H
:—; Exact Mass: 425.2553
1:5
1.4
1.3
1.2
11
1 &
0.9 =
0.8 <
0.7
0.6
0.8
04 w
0.3 z
0.2 &5
0.1 i
o

420 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438
Counts vs. Mass-to-Charge (m/z)
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HRMS of compound 9k

D:‘\INTERNALS\2015\gur|e\VLS~SG—9—1q 6/18/2015 2:32:56 PM Dr. SHARMA/SONAL '

VLS-SG-9-14 #11 RT: 0.17 AV: 1 SB: 27 0.00-0.02,0.39-0.86 NL: 1.29E6
T: FTMS + ¢ ESI Full ms [150.00-1500.00]
100 396.2387

95—
90

/\N
/\ NN
85 NN—\<_\—/\/
g (VAR
o)
/

80

754

704 Chemical Formula: Cy,Hx9N50, + H
3 Exact Mass: 396.2400

65—

Relative Abundance
o
=]
i

397.2414

398.2451
389.3070 : 394.2234 | 402.9633  406.2241 410.2179 412.2335 416.2143
T T T LARAN LARAD EARAS T aa} AR AR RAN T TYrTT YT I RARAD: T TTTELTY

[
390 395 400 405 410 415
m/z

HRMS of compound 91

Sample Name Dr. SHARMA/SONAL Position Vial 8 Instrument Name Instrument 1 User Name

1Inj Vol 1 By InjPosition SampleType Sample 1IRM Calibration Status. Sucress
$G-4-20_106.4 ACQ Method ISO-DEC.m Comment Acquired Time 5/20/2015 1:00:26 PM
X10 4 |[+ES! Scan (0.7 min) Frag=175.0V SG-4-20_106.d

3.8

397.2351

: /
3.6 O
-0
8 </:,\{>—N/_\N—>_N g
2.8 — N \_/

A} Chemical Formula: Cp4HgNgO5 + H

Exact Mass: 397.2352

2.4
22

2
1.8
1.8
1.4
1.2

1
0.8
0.6

— 38238

0.4
0.2

I
o
393 394 395 396 387 398
Cou

§§ — 39200

L
400 403 404 405 406 407 408

401 402
Mass-to-Charge (m/z)
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HRMS of compound 9m

Sample Name Dr. SHARMA/DHANARAIU Position Vial 11 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some lons Missed

Data Filename  VL5-5G-4-27_171.d- ACQ Method 1S0-DEC.m Comment Acquired Time 5/26/2015 11:11:43 AM
+ES| Scan (0.4 min) Frag=175.0V VLS-SG-4-27_171.d

x10 4
1.05

14

0.95

———501.17%

F3C

N NONO
0.9 /~\ 2
0.85 ON N /N{ =

(e}
CF3
Chemical Formula: Co4Ho4FgNgO5 + H
Exact Mass: 591.1791

0.8
0.75
|
0.65
0.6 |
0.55
0.5
0.45 ‘
0.4
0.35
0.3 |
0.25| i
0.2
0.15] ‘
|

-593.1886

0.05

588 589 590 591 59 596 597 598 599 600

2 593 594 595
Counts vs. Mass-to-Charge (m/z)

HRMS of compound 9n

DINTERNALS\2015Yune\VLS-SG-4-24 6/19/2015 2:34:57 PM Dr. SHARMA/SONAL

VLS-SG-4-24 #9 RT: 0.14 AV: 1 SB: 27 0.00-0.02, 0.40-0.88 NL: 7.69E5
T: FTMS + ¢ ESI Full ms [150.00-1500.00]

100+ 591.1776
957
E| O,N
N N CF
/N 3
FaC N N N
—/ o)
N02
Chemical Formula: Cy4Ho4FgNgO5 + H
g Exact Mass: 591.1791
=
©
b=
c
3
Q9
<
il
2
k::
(7]
x
592.1803
593.1835

584.4708 589.1618 594.1859 596.1537 600.5187 605.1564

T F T r ] 9TV rnl1rrepr+etr 1.1 \"I‘['T"FW'[TI\[\I\'I‘|'\"\
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HRMS of compound 12a

Sample Name Dr. SHARMA/MALA Position Vial 11 Instrument Name Instrument 1 User Name
1 InjPasition SampleType Sample IRM Calibration Status Success
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Chemical Formula: Cy4Hy3F3NgO3 + H
Exact Mass: 465.1862
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HRMS of compound 12b
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HRMS of compound 12¢
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Chemical Formula: C4gHp4NgO + H
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HRMS of compound 12d
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HRMS of compound 12e

DAINTERNALS\2015\july\VLS-701-2F 7/8/2015 2:50:38 PM Dr. SHARMA/SONAL

VLS-701-2F #5 RT: 0.12 AV: 1 SB: 11 0.29-0.63 NL: 8.91E4 N S - o
T: FTMS + ¢ ESI Full ms [150.00-1500.00]
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HRMS of compound 12f
DAINTERNALS\2015\uly\VLS-701-4F 7/8/2015 2:48:38 PM Dr. SHARMA/SONAL

VI.S-701-4F #3 RT: 0.06 AV: 1 SB: 11 0.29-0.63 NL: 4.84E5
T: FTMS + ¢ ESI Full ms [150.00-1500.00]
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HRMS of compound 12g

DAINTERNALS\2015\july\VLS-701-5F

VLS-701-5F #9 RT: 0.26 AV: 1 NL: 6.54E4

T: FTMS + ¢ ESI Full ms [150.00-1500.00]
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Sample Conc. 1000 ng/mL

Mobile Phase: ACN: MeOH: AAB (10 mM) :: 50:10:40
Run Time: 10 min

Amax: 387 nm

Flow rate: 1 mL/min

Column: Discovery HS C-18 10 cm (Reverse phase)
Retention time: 4.5

Purity: 97%

B

Figure 1: Representative chromatogram of 9a
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