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SECTION S1. EXPERIMENTAL PROCEDURES AND SPECTRAL DATA

S1.1. Chemistry protocols

General. All chemicals were obtained from Sigma-Aldrich Company and used as received. 'H,
BC and DEPT NMR spectra were recorded on Brucker-Avance DPX FT-NMR 500 and 400
MHz instruments. Chemical data for protons are reported in parts per million (ppm) downfield
from tetramethylsilane and are referenced to the residual proton in the NMR solvent (CDCl3,
7.26 ppm; CD;0D, 3.31 ppm). The carbon nuclear magnetic resonance spectra (‘°C NMR) were
recorded at 125 MHz or 100 MHz: chemical data for carbons are reported in parts per million
(ppm, o scale) downfield from tetramethylsilane and are referenced to the carbon resonance of
the solvent (CDCl3, 77.16 ppm; CD;0D, 49.0). ESI-MS and HRMS spectra were recorded on
Agilent 1100 LC-Q-TOF and HRMS-6540-UHD machines. IR spectra were recorded on Perkin-
Elmer IR spectrophotometer. Melting points were recorded on digital melting point apparatus.
HPLC analysis was done on Shimadzu HPLC system (model: LC-6AD) equipped with a PDA
detector (model: SPD-M20A) using Enable Cis G (Sum, 4.6 x 250 mm) column. Mobile phase

used was ACN: Water (90:10) isocratic elution at flow rate of 1ml/min.

Procedure for synthesis of 2-iodo-1-phenylethanone (V):' To the solution of acetophenone 1a
(1 equiv.) in ethanol was added CuO(II) (20 mol%) and iodine (20 mol%) and reaction mixture
was heated at 80 °C for 2 hrs. After completion of the reaction, solvent was evaporated. Ethyl
acetate and water was added to reacton mixture and organic layer was separated, dried over
anhydrous sodium sulphate and concentarted in vacuo to get crude product. The crude residue

was purified over silica gel column chromatography (EtOAc/hexane) to get product V.
O
o
\%

2-lodo-1-phenylethanone (V): Yellow oil; "H NMR (400 MHz, CDCls): & 7.99-7.97 (m, 2H),
7.60-7.58 (m, 1H), 7.58-7.45 (m, 2H), 4.35 (s, 2H); GC-MS: m/z (EI) 246 (M", 100), 127 (65),
106 (125).
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Procedure for synthesis of 2-phenylpyridines 3a-t and 3-phenylpyridines 5a-b: To a solution
of acetophenones la-t or phenylacetones 4a-b (1 equiv.) in 2 mL of DMSO was added 8 mol%
iodine, 10 pl of HCI and 3 equiv of 1,3-diaminopropane (2) and resulting mixture was stirred at
80 °C under oxygen atmosphere for 4 hrs. After completion of the reaction, iodine was quenched
with sodium thiosulphate solution. Ethyl acetate was added to the reaction mixture and organic
layer was separated, dried over anhydrous sodium sulphate and concentrated over vacuo
rotavapor to get crude product. The crude residue was chromatographed on a silica gel column

(#100-200) using EtOAc/hexane as eluent to get titled products 3a-t and 5a-b.
2-Phenylpyridine (3a):

N/
g

Yellow oil; 'H NMR (400 MHz, CDCls): & 8.68-8.67 (m, 1H), 7.99-7.97 (m, 2H), 7.69-7.68 (m,
2H), 7.47-7.37 (m, 3H), 7.20- 7.16 (m, 1H); *C NMR (125 MHz, CDCl): & 157.5, 149.7, 139.4,
136.8, 129, 128.8, 126.9, 122.1, 120.6; IR (CHCls): vimax 3086, 3062, 3036, 3007, 2921, 1954,
1766, 1586, 1580, 1565, 1468, 1449, 1425, 1293, 1269, 1152, 1060, 1039, 1020 cm™; GC-MS:
m/z (EI) 157 (M+H, 100), 254 (31), 157 (15); HR-ESIMS: m/z 156.0806 calcd for C; HoN + H'
(156.0808).

2-(4-Methoxyphenyl) pyridine (3b):
NG |
A

MeO

Yellow oil; "H NMR (400 MHz, CDCls): & 8.66 (d, J = 4.0 Hz, 1H), 7.96-7.94 (m, 2H), 7.71-
7.67 (m, 2H), 7.18- 7.01 (m, 1H), 7.01-6.99 (m, 2H), 3.86 (s, 3H); *C NMR (125 MHz, CDCL):
5 160.5, 157.1, 149.5, 136.7, 132, 128.4, 1282, 121.4, 119.8, 114.1, 114.0, 55.4; IR (CHCL):
Vmax 3356, 3052, 3005, 2956, 2926, 2852, 2837, 1608, 1589, 1515, 1466, 1434, 1305, 1270,
1248, 1176, 1039, 1024 cm™'; GC-MS: m/z (EI) 185 (M, 100), 170 (15), 142 (39), 115 (8); HR-
ESIMS: m/z 186.0917 caled for C1,H,NO+H (186.0913).

2-(p-Tolyl) pyridine (3c):

Page S4



N/
g

Yellow oil; 'H NMR (400 MHz, CDCls): & 8.68 (d, J = 4.8 Hz, 1H), 7.90 (d, J = 8 Hz, 2H), 7.72-
7.71 (m, 2H), 7.30-7.26 (m, 2H), 7.21-7.18 (m, 1H), 2.41 (s, 3H); '°C NMR (125 MHz, CDCl;):
§ 157.5, 149.6, 139, 136.7, 136.6, 129.5, 126.8, 121.8, 120.3, 21.3; IR (CHCls): Vinax 3747, 3584,
3348, 2922, 2852, 2359, 1729, 1588, 1464, 1018 cm™'; GC-MS: m/z (EI) 169 (M", 100), 154 (9),
115 (8); HR-ESIMS: m/z 170.0964 caled for C1,;HysN+H (170.0965).

2-(m-Tolyl) pyridine (3d):

N/
g

Yellow oil; '"H NMR (400 MHz, CDCls): § 8.68 (d, J = 4 Hz, 1H), 7.90 (d, J = 8 Hz, 2H), 7.71-
7.70 (m, 2H), 7.29-7.26 (m, 2H), 7.20-7.19 (m, 1H), 2.41 (s, 3H); '°C NMR (125 MHz, CDCl;):
§ 157.5, 149.6, 138.9, 136.7, 136.6, 129.5, 126.8, 121.8, 120.3, 21.3; IR (CHCls): Vmax 3371,
3051, 3007, 2923, 2854, 1614, 1588, 1563, 1467, 1433, 1298, 1266, 1185, 1094, 1016cm™; GC-
MS: m/z (EI) 169 (M", 100), 154 (8), 139 (5), 127 (3), 115 (8); HR-ESIMS: m/z 170.0962 calcd
for CoH;N+H" (170.0964).

2-(3, 4-Dimethoxyphenyl) pyridine (3e):

N/
MeO NN ‘

MeO

White solid; m.p. 75-80 °C; '"H NMR (400 MHz, CDCLs): & 8.66 (d, J = 4 Hz, 1H), 7.71-7.68 (m,
3H), 7.56- 7.49 (m, 1H), 7.19-7.16 (m, 1H), 6.96 (d, J = 8 Hz, 1H), 3.9 (s, 3H), 3.93 (s, 3H);
13C NMR (100 MHz, CDCL): & 157.1, 150.0, 149.5, 149.3, 136.6, 132.4, 121.5, 119.9, 119.3,
111.2, 110.0, 55.98, 55.96; IR (CHCL): vmax 3584, 3384, 3082, 3003, 2956, 2932, 2837, 1726,
1584, 1564, 1519, 1466, 1433, 1405, 1254, 1066, 1026 cm™; GC-MS: m/z (EI) 215 (M", 100),
200 (27), 172 (37), 144 (22), 129 (31), 117 (6), 102 (11); HR-ESIMS: m/z 216.1023 calcd for
[C13H1sNO,+H] " (216.1019).
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2-(3, 4, 5-Trimethoxyphenyl) pyridine (3f):

N/
MeO NN ‘

MeO
OMe

Yellow oil; 'H NMR (400 MHz, CDCL): & 8.68-8.67 (m, 1H), 7.77-7.69 (m, 3H), 7.26-7.20 (m,
2H), 3.96 (s, 6H), 3.91 (s, 3H); '°C NMR (125 MHz, CDCls): § 156, 152.5, 148.5, 138, 135.7,
134, 121, 119.3, 103.1, 59.9, 55.2; IR (CHCls): vmax 3355, 2923, 2851, 1585, 1565, 1469, 1407,
1127, 1017 em™; GC-MS: m/z (EI) 245 (M, 100), 230 (64), 202 (38), 187 (40), 172 (51), 130
(20), 116 (32); HR-ESIMS: m/z 246.1136 calcd for [C14H;sNOs+H]' (246.1125).

4-Methoxy-2-(pyridin-2-yl) phenol (39):

OH N7
N

OMe

Yellow oil; "H NMR (400 MHz, CDCly): & 8.51 (d, J = 4 Hz, 1H), 7.87-7.82 (m, 2H), 7.31-7.23
(m, 2H), 6.98-6.91 (m, 2H), 3.82 (s, 3H); '°C NMR (100 MHz, CDCLs): § 157.6, 154.1, 152.1,
146.0, 137.8, 121.6, 119.1, 118.8, 117.9, 111.0, 56.0; IR (CHCL3): vmax 3585, 2925, 2850, 1725,
1595, 1564, 1493, 1463, 1420, 1287, 1225, 1178, 1159, 1057, 1041 cm™'; ESI-MS: m/z 202.04
[M+H]"; HR-ESIMS: m/z 202.0868 caled for [C1,H;2NO,+H]" (202.0863).

2-(Naphthalen-2-yl) pyridine (3h):

N~ ‘
Soh
Yellow oil; '"H NMR (400 MHz, CDCl5): & 8.80-8.78 (m, 1H), 8.09-8.07 (m, 1H), 7.92-7.90 (m,
2H), 7.83-7.79 (m, 1H), 7.59-7.48 (m, 5H), 7.34-7.25 (m, 1H); °C NMR (125 MHz, CDCl;): &
157.4, 147.7, 136.7, 134.6, 132.1, 129.3, 127.1, 126.5, 125.6, 124.6, 124, 123.8, 123.5, 123.2,
120.2; IR (CHCLs): vimax 3049, 3008, 2924, 2853, 1587, 1563, 1472, 1438, 1425, 1251, 1189,

1092, 1046 cm™; GC-MS: m/z (EI) 205 (M", 100), 178 (6); HR-ESIMS: m/z 206.0952 calcd for
[C1sH2N+H] (206.0964).
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3-(Pyridin-2-yl) phenol (3i):

N/
HO A |

Yellow solid; m.p. 150-155 °C; '"H NMR (400 MHz, CDCls): § 8.67-8.66 (m, 1H), 7.79-7.66 (m,
2H), 7.56-7.55 (m, 1H), 7.45-7.41 (m, 1H), 7.32-7.23 (m, 2H), 6.90-6.87 (m, 1H); °C NMR
(125 MHz, CDCl3): 8 157.5, 156.9, 149.2, 140.5, 137.3, 130, 122.4, 121.4, 119, 116.6, 114.4; IR
(CHCI3): vimax 3850, 3745, 3306, 2924, 2852, 1728, 1586, 1565, 1456, 1428, 1312, 1281, 1210,
1154, 1020 cm™; GC-MS: m/z (EI) 171 (M", 100), 143 (52), 117 (68); HR-ESIMS: m/z 172.0755
caled for C;;HoNO+H" (172.0757).

4-(Pyridin-2-yl) phenol (3j):

N/
|

HO

White solid; HPLC: 95% (fx = 3.22 min); '"H NMR (400 MHz, CDCls): & 8.62-8.61 (m, 1H),
7.77-7.73 (m, 3H), 7.65 (d, J = 8 Hz, 1H), 7.22-7.20 (m, 1H), 6.80 (d, J = 4 Hz, 2H); *C NMR
(125 MHz, CDCl; + CD;OD): § 159.5, 159, 150.3, 138.6, 132.1, 129.8, 129.7, 122.8, 121.9, 117,
116.9; IR (CHCls): vmax 3585, 3333, 2921, 2851, 1595, 1564, 1518, 1470, 1443, 1268, 1237,
1173, 1020 cm’'; ESI-MS: m/z 172.18 [M+H]".

2-(4-Chlorophenyl) pyridine (3K):

N/
U

Cl

Yellow solid; m.p. 47-51 °C; 'H NMR (400 MHz, CDCl;): & 8.69 (d, J =4 Hz, 1H), 7.95 (d, J =
8 Hz, 2H), 7.76-7.69 (m, 2H), 7.46 (d, J = 12 Hz, 2H), 7.26 (m, 1H); *C NMR (100 MHz,
CDCly): § 156.2, 149.7, 137.8, 136.8, 135.1, 128.9, 128.2, 122.3, 120.3; IR (CHCl3): Vinax 3584,
3357, 2922, 2851, 1588, 1464, 1434, 1398, 1089, 1012 cm™'; GC-MS: m/z (EI) 189 (M", 100),
127 (34), 102 (5); HR-ESIMS: m/z 190.0411 calcd for C;;HgCIN+H" (190.0418).

2-(4-Bromophenyl) pyridine (3I):
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N/
U

Br

Yellow solid; m.p. 60-65 °C; '"H NMR (400 MHz, CDCls): & 8.69-8.68 (m, 1H), 7.88-7.86 (m,
2H), 7.75 (m, 1H), 7.70-7.69 (m, 1H), 7.61-7.59 (m, 2H), 7.26-7.23 (m, 1H); *C NMR (100
MHz, CDCls): 6 156.3, 149.8, 138.3, 136.8, 131.9, 128.5, 123.4, 122.4, 120.3; IR (CHCl3): Vinax
3584, 3050, 3007, 2923, 2851, 1586, 1560, 1464, 1433, 1289, 1100, 1030 cm™; GC-MS: m/z (EI)
233 (M', 100), 155 (10), 127 (20); HR-ESIMS: m/z 233.9913 caled for C; HoBrN+H"
(233.9913).

2-(2-Chlorophenyl) pyridine (3m):

Cl N7 |
N

Yellow oil; HPLC: 85% (fr = 4.17 min); 'H NMR (400 MHz, CDCl;): J 8.75-8.73 (m, 1H),
7.81-7.76 (m, 1H), 7.68-7.65 (m, 1H), 7.62-7.60 (m, 1H), 7.50-7.48 (m, 1H), 7.38-7.30 (m, 3H);
PC NMR (125 MHz, CDCls): & 156.8, 149.5, 139.1, 136, 132.2, 131.6, 130.1, 130, 127, 125,
122.5; IR (CHCls): Vimax 3584, 3356, 2923, 2852, 1652, 1615, 1429, 1321, 1219, 1156, 1020 cm’';
ESI-MS: m/z 190.00 [M+H]"; HR-ESIMS: m/z 190.0410 calcd for [C;HgCIN+H]" (190.0418).

2-(2, 4-Dichlorophenyl) pyridine (3n):

Cl N7 |
A

cl

Yellow solid; m.p. 80-85 °C; '"H NMR (400 MHz, CDCls): & 8.74-8.72 (m, 1H), 7.78-7.76 (m,
1H), 7.66-7.64 (m, 1H), 7.58-7.56 (m, 1H), 7.51 (d, J = 4 Hz, 1H), 7.38-7.30 (m, 2H); °C NMR
(125 MHz, CDCly): 8154.4, 148.2, 136.1, 134.6, 133.4, 131.5, 131, 128.5, 126, 123.4, 121.3; IR
(CHCL3): vimax 3584, 3360, 3069, 2957, 2926, 2854, 1726, 1593, 1571, 1460, 1432, 1376, 1287,
1105, 1084, 1051 cm™'; GC-MS: m/z (EI) 224 (M', 100), 190 (25), 153 (16), 126 (10); HR-
ESIMS: m/z 224.0029 calcd for [C;H,CL,N+H]" (224.0028).

2-(5-Chloro-[1, 1'-biphenyl]-2-yl) pyridine (30):
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Ph N/‘
X

Cl

Yellow oil; 'H NMR (400 MHz, CDCls): § 8.69 (dd, J =2, 4.8 Hz, 1H), 7.73(dd, J = 1.6, 7.6 Hz,
1H), 7.35-7.28 (m, 6H), 7.20-7.15 (m, 4H); "*C NMR (125 MHz, CDCls): 5 155.9, 148.5, 139.6,
138.7, 138.6, 136.1, 134, 131.3, 129.5, 128.5, 128.1, 127.4, 122.3; IR (CHCL): vimax 3584, 3352,
3057, 3852, 2924, 1724, 1579, 1596, 1579, 1443, 1419, 1091, 1073, 1012 cm™; GC-MS: m/z (EI)
265 (M, 100), 228 (41), 202 (8), 114 (13); HR-ESIMS: m/z 266.0735 calcd for Ci7H,CIN+H'
(266.0731).

2-(2, 3, 4-Trichlorophenyl) pyridine (3p):

Cl N

Cl

White solid; m.p. 75-80 °C; 'H NMR (400 MHz, CDCl»): 6 8.72 (d, J=4 Hz, 1H), 7.81-7.77 (m,
1H), 7.61 (d, J = 8 Hz, 1H), 7.50-7.42 (m, 2H), 7.34-7.32 (m, 1H); °C NMR (125 MHz, CDCl;):
8156, 149.7, 139.7, 136.1, 134.2, 132.5, 132.4, 129.5, 128.4, 124.8, 123; IR (CHCL3): Vinax 3584,
3356, 3055, 2924, 2853, 1726, 1649, 1588, 1568, 1445, 1429, 1359, 1286, 1153, 1020 cm™; GC-
MS: m/z (EI) 256 (M", 100), 222 (37), 186 (77), 152 (26), 111 (32); HR-ESIMS: m/z 257.9636
calcd for [C1HgCIN+H]" (257.9639).

2-(3-Nitrophenyl)pyridine (3q):

N* ‘

O,N N

Yellow solid; m.p. 120-125 °C; 'H NMR (400 MHz, CDCls): 5 8.97-8.96 (m, 1H), 8.56-8.53 (m,
1H), 8.34- 8.31 (m, 1H), 7.99-7.97 (m, 1H), 7.89-7.87 (m, 1H), 7.74-7.70 (m, 2H), 7.54-7.52 (m,
1H); '*C NMR (100 MHz, CDCL3): & 154.8, 148.9, 140.6, 138.5, 132.9, 130.9, 129.9, 128.9, 124,
121.8, 120; IR (CHCls): vmax 3584, 3352, 2925, 2853, 1723, 1592, 1531, 1347, 1281, 1072, 1020
cm’™'; ESI-MS: m/z 201.1 [M+H]'".

N-(4-(Pyridin-2-yl) phenyl) acetamide (3r):
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o AN

)J\H

Yellow solid; m.p. 155- 160 °C; 'H NMR (400 MHz, CDCls): § 8.66 (d, J = 4 Hz, 1H), 7.94 (d, J
= 8 Hz, 2H), 7.75-7.71 (m, 1H), 7.69 (d, J = 4 Hz, 1H), 7.63 (d, J = 8 Hz, 2H), 7.22-7.19 (m,
1H), 2.18 (s, 3H); °C NMR (125 MHz, CDCl; + CD;OD): § 170.2, 157, 148.8, 139.5, 137.7,
134.3, 127.5, 122.1, 121.1, 119.9, 23.6; IR (CHCls): vinax 3584, 3300, 2923, 2852, 1668, 1600,
1536, 1467, 1404, 1371, 1317, 1153, 1018 em™'; ESI-MS: m/z 213.1 [M+H]"; HR-ESIMS: m/z
213.0997 caled for [Ci3HaN,+H]' (213.1022).

2, 3'-Bipyridine (3s):

N/|

e X

—

N

Yellow oil; HPLC: 92% (tg = 3.83 min); 'H NMR (400 MHz, CD;0OD): 6 9.17-9.16 (m, 1H),
8.70-8.69 (m, 1H), 8.62 (d, J = 4 Hz, 1H), 8.45-8.42 (m, 1H), 7.96-7.95 (m, 2H), 7.60-7.56 (m,
1H), 7.46-7.42 (m, 1H); °C NMR (100 MHz, CD;OD): § 154.2, 149.5, 148.9, 147.2, 137.7,
135.3, 135.1, 124, 123.2, 121.2; IR (CHCls): vimax 3584, 3348, 1925, 2853, 1723, 1587, 1460,
1433, 1282, 1017 cm™; GC-MS: m/z (EI) 156 (M", 100), 130 (30), 104 (10); HR-ESIMS: m/z
157.0758 calced for [C1oHgN,+H]" (157.0760).

2, 2'-Bipyridine (3t):

Yellow oil; '"H NMR (400 MHz, CDCls): & 8.69-8.68 (m, 2H), 8.41-8.39 (m, 2H), 7.84-7.80 (m,
2H), 7.32-7.29 (m, 2H); C NMR (125 MHz, CDCly): & 156.2, 149.2, 136.9, 123.7, 121.1; IR
(CHCL3): vimax 3410, 3055, 3008, 2978, 1965, 1801, 1581, 1559, 1455, 1418, 1252, 1215, 1090,
1040, 1068 cm™; GC-MS: m/z (EI) 156 (M", 100), 128 (12), 102 (5); HR-ESIMS: m/z 157.0753
caled for [C1oHgN,+H]" (157.0760).
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3-(2-Chlorophenyl)-2-methylpyridine (5a):

Cl |\

Yellow oil; "H NMR (400 MHz, CDCl3): & 8.55- 8.53 (m, 1H), 7.50-7.46 (m, 2H), 7.46-7.32 (m,
3H), 7.23-7.18 (m, 1H), 2.36 (s, 3H); °C NMR (125 MHz, CDCls): § 157.9, 150, 139.9, 138.6,
135.9, 134.8, 132.3, 131.1, 130.7, 128.3, 122.2, 24.2; IR (CHCL3): vmax 3583, 3382, 2921, 2850,
1649, 1627, 1569, 1434, 1262, 1125, 1076, 1035, 1005 cm™; GC-MS: m/z (EI) 203 (M", 100),
139 (12), 126 (10), 115 (6); HR-ESIMS: m/z 204.0580 calcd for [C1,H;oCIN+H] (204.0575).

3-(4-Methoxyphenyl)-2-methylpyridine (5b):

X
N

MeO

Yellow oil; '"H NMR (400 MHz, CDCl;): & 8.47-8.46 (m, 1H), 7.51-7.48 (m, 1H), 7.25-7.23 (m,
2H), 7.16-6.99 (m, 1H), 6.98-6.95 (m, 2H), 3.85 (s, 3H), 2.51 (s, 3H); °C NMR (100 MHz,
CDCls) & 159, 155.9, 147.6, 137.2, 136.7, 132.2, 130.1, 121, 113.8, 56.3, 23.4; GC-MS: m/z (EI)
199 (M", 100), 154 (10).
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SECTION S2. Scanned copies of 'H, *C and DEPT135 NMR spectras of all compounds

S2.1. 'H, °C and DEPT135 NMR spectra of 2-phenylpyridine (3a)
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S2.2. 'H, *C and DEPT135 NMR spectra of 2-phenylpyridine (3a)
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Desktop/ 27-
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mod-2a
RMS-124
Bruker
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spect
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2015-04-28T
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2015-04-28T
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Rohit/
Desktop/ 10-
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i ¥ oo
;g 13""']13'}:13 vohit B 2 EEEEE Parameter Valie
g g sE8N\ 1 DataFile  Cif Users/
| | Y LY Mame Rohit/
Desktop/ 10-
june-cid-
rohit/ 4/ fid
2 Tie 10-une-c13-
rohit
3 Comment  RS-303
4 Ongn LDXNMR,
Bruker
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Messtechnik
GmbH
5 Owner root
6 ste
7 Spectrometer spect
, & Author
: 9 Saivent B
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| 11 Puke dept13s
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12 Numberof 50
Scans
! 13 Receiver Gain 16384
14 Rebation L0000
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15 Pulse Width  8.4500
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Time
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Date 11:35:47
18 Modfication  2015-06-12T
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19 Spectrometer 125.76
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20 Spectral 30030.0
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S2.3. 'H, "*C and DEPT135 NMR spectra of 2-(4-methoxyphenyl) pyridine (3b)
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S2.4. 'H, °C and DEPT135 NMR spectra of 2-(p-tolyl) pyridine (3c)
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S2.5. 'H, *C and DEPT135 NMR spectra of 2-(m-tolyl) pyridine (3d)
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Parameter \ale
1 Data File Name C:f Users/
Rohit/
Desktop/ 05-
une-c13-
shabber/ 9/ fid
2 The 05-june-c13-
shabber
3 Comment RS-317(2)
4 Orign LIXNMR,
Bruker
Analytische
Messtechnik
GmbH
5 Owner root
6 Ske
7 Spectrometer spect
& Author
9 Solent cociz
10 Temperature  292.3
11 Pulse dept135
Sequence
12 Number of 600
Saans
13 Receiver Gain 16384
14 Relaxation  1.0000
Delay
15 Pulse Width ~ 8.4500
16 Acquisition 1.0912
Time
17 Acquisition 2015-06-05T1
Date 5:39:30
18 Modification  2015-06-08TL
Date 1:57:33
19 Spectrometer  125.76
Frequency
20 Spectral Width 30030.0
21 Lowest -2430.7
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212 Nudeus 13C
23 Acquired See 32768
24 Spectral Sze 65536
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1 Data Fie C:f Users/
Name Rohit/
Desktop/ 29-
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34/ fid
2 Tee 29-apr-
mod-2a
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BioSpin GmbH
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7 Spectrometer spect
8 Author
9 Solvent coCiz
10 Temperature  300.0
11 Puse 2q30
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12 Murmber of 6
Saans
13 Receiver Gain 161
14 Relaxation 0.5000
Delay
15 Puise Width  13.1000
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Date 16:21:18
18 Modffication  2015-05-01T
Date 09:01:44
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20 Spectral 12019.2
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12 Numberof 200
Scans
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18 Modfication  2015-05-07T
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S2.6."H, '°C and DEPT135 NMR spectra of 2-(3,4-dimethoxyphenyl)pyridine (3¢e)
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' ! (@) 6 Ste
\ 7 Spectrometer spect
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9 Sowent oo
10 Temperature  300.0
11 Puse 230
Sequence
12 Numberof 16
Scans
13 Receiver Gain 72
14 Relaxation 05000
Deby
15 Puse Width  13.1000
16 Acquistion  2.7263
Time
| 17 Acquistion  2015-04-29T
Bate 16:25:15
18 Modfication  2015-05-01T
bate w0145
19 Spectrometer 400.13
Frequency
20Spectral  12019.2
width
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2 The 12-may-cl3-
rohi
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4 Orign Bruker
BoSpin
! GmbH
5 Ower m™
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7 Spectrometer spect
8 Authar
9 Sowent  CDCB
i 10 Temperature 300.0
[ 11 Pukse 200530
Sequence
12 Numberof 258
Scans
¢ 13 Recewver 128
Gain
14 Refoxation 10000
Deiay
15 Pulse Width  9.2000
16 Acquston 12976
Time
17 Acquistion 201505121
Date 09:44:52
18 Modfication  2015-05-13T
Date 11:43:12
19 Spectrometer 100,61
Frequency
20Spectral 252525
Width
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Frequency
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Parameter  \blue
1 DataFlle  C:f Users/
Name Rohit/
Desktop/
12-may-
e13rohif 2f
d
2 Title 12-may-
ci3-rohi
3 Comment  RS-305
4 Origin Bruker
BioSpin
GbH
5 Owner ™
6 Site
7 Spectromete spect
r
8 Author
9 Sowent  CDC3
10 Terrperature 300.0
11 Pukse dept135
Sequence
12 Number of 103
Scans
13 Receiver 203
Gain
14 Relaxation  1.0000
15 Pulse Width 9.2000
16 Acquistion  1.2976
Time
17 Acquistion  2015-05-12
Date T09:56:31
18 Modification 2015-05-13
Date T11:43:13
19 Spectromete 100.61
r Frequency
20 Spectral 252515
Width
21 Lowest 25655
Frequency
22 Nudews  13C
23 Acquied 32768
Size
24 Spectral Size 65536

S2.7.'H, *C and DEPT135 NMR spectra of 2-(3, 4, 5-trimethoxyphenyl) pyridine (3f)
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S2.8. 'H, "*C and DEPT135 NMR spectra of 4-methoxy-2-(pyridin-2-yl) phenol (3g)
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2015-05-23T
21:24:57
2015-05-26T
11:33:47
100.61

252525
-2565.5

13C
32768
65536




23-may-cl3-ramesh o enm =2 -
RS-333 : E aim = g
4 ] EEE I B

| | T |

1
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160 150 140 130 120 110 100 S0 80 60 50 40 30 20 10
f1 (ppm}

S2.9. 'H, "*C and DEPT135 NMR spectra of 2-(naphthalen-2-yl) pyridine (3h)
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Parameter

Data File
Mame:

w

Comment

=

Origin

w

Owner
6 Ske

~

Spectromete
-

& Author

9 Solvent

10 Temperature

11 Puke
Sequence

12 Mumber of
Scans

13 Receiver
Gain

14 Refaxation
Deiay

15 Pulse Width

16 Acguisition
Time

17 Acquisition
Date

18 Modication
Date

19 Spectromete
r Frequency

20 Spectral
Width

71 Lowest
Frequency

22 Mucleus

23 Acquired Size

24 Spectral Sze

Value

Cf Users/
Rohitf
Desktop/ 23-
may-c13-
rameshy 8/
fid
23-may-cl3-
ramesh
5333
Bruker
BiaSpin
GmbH

M

spect

[vat]
300.0
deptils

7
203
1.0000

9.2000
1.2976

2015-05-23T
21:28:16
2015-05-26T
11:33:48

100.61
252525

=2565.5

13C
32768
B5536

Paramet:

Data File
MName

™y

w

Comment

K3

Origin

wn

Cwmer
6 Site

~

"
8 Author
9 Sobrent

11 Pulse
Sequence

Scans

13 Receiver
Gain

14 Relaxation

15 Pulse Width
16 Acguistion
Time

17 Acgquistion
Date

18 Modification
Date

19 Spectromete
r Frequency

20 Spectral
Width

1 Lowest
Freguency

22 Nudeus

23 Acguired
Size

24 Spectral Size

Spectromete

10 Termperature

12 Number of

er Value
C:f Users/
Rohi/
Desktop/
05-mey-
med-2a/ 3
fid

05-may-
mod-2a
R5-318
Bruker
BioSpin
GmbH
M

spect

161

0.5000

13.1000
2.7263

2015-05-05
Ti1:23:41
2015-05-06
T12:46:46
400.13
12019.2
=3111.2

1H
32768

65536
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3 & EEEEEEEELS
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I | et
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f1 (ppm)
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Parameter Value
1 Data File C:f Usersf
Narme Rohitf
Desktop/ 12
may nrf
c13-rameshy
12/ fid
2 Tite c13-ramesh
3 Comment RS-318
4 Origin Bruker
BinSpin
GmbH
5 Owner M
6 Site
7 Spectrometer spect
8 Author
9 Sowent cocs

10 Terrperature 685.6

11 Pulse 20pg30
Sequence

12 Nurber of 503
Scans

13 Receiver 1825
Gain

14 Relaxation  1.0000

15 Pulse Width  8.4500

16 Acguisition 11305
Time

17 Acqusition  2015-05-12T
Date 15:15:48

18 Modification  2015-05-13T
Date 10:36:43

19 Spectrometer 125.76
Frequency

20 Spectral 28985.5
Width

21 Lowest -2149.5
Frequency

22 Nudeus 13C

23 Acguired Se 31768
24 Spectral Size 65536

Parameter \alue
1 DataFie C:f Users/
Narme Rokit/
Desktog/ 12
may nimr{ c13-
rameshy 13/
fid
2 Title c13-ramesh
3 Comment  RS-318
4 Origin UKNMR,
Bruker
Analytische
Messtechnik
GmbH
5 Owner roct
6 Sie
7 Spectrometer spect
8 Author
9 Solvert coci
10 Termperature 685.5
11 Pulse dept135
Sequence
12 Numberof 195
Scans
13 Receiver Gain 16384
14 Relaxation  1.0000
15 Pulse With  8.4500
16 Acquiskion  1.0420
Time
17 Acnuisition 2015-05-12T1
Date 5:40:56
18 Modification  2015-05-13T1
Date 0:36:45

19 Spectrometer 125.76
Frequency

20 Spectral Width 31446.5

21 Lowest -3148.0
Frequency

22 Nudeus 13C

23 Acquired Sze 32768

24 Spectral Size 65536



$2.10. 'H, "*C and DEPT135 NMR spectra of 3-(pyridin-2-yl) phenol (3i)

2> maymed-2a 58% BERARSARMEEEEE
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a9 E g‘: o 51:1:::
Vool 1T T NI

T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 50 40 20 10
f1 (ppm)
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Parameter Ve
1 etaFie  Cif Users/
MName Rohity

Desktop/
25-mey-
mod-2af 23/
fid
2 The 25-may-
mod-2a
3 Comment RS337
4 Orgn Bruker
BioSpin
GmbH
5 Owner mM
6 Ste
7 Spectromete spact
r
8 Author
9 Sokent  CDCB
10 Terperature 3000
11 Puke 2930
Sequence
12 Number of 8
Scans
13 Receiver 90
Gain
14 Relxation  0.5000
Delay
15 Puke Width  13.1000
16 Acquistion  2.7263
Tire
17 Acquistion  2015-05-25
Date Ti6:18:04
18 Modfication  2015-05-26
Date Ti5:16:43
19 Spectromete 400,13
r Frequency
20 Spectral  12019.2
Width
21 Lowest -3106.1
Frequency
22 Muckus I
23 Acquired 32768
Se
24 Spectral Se 65536
Farameter  \ahe
1 DataFle  Cf Users/
Name Rohitf
Desktop/
02-june-
cl3-mod-2a/
i 3-rohitf
19/ fid
2 Tie «€13-rohit
3 Comment RS3%7
4 Origh Bruker
BioSpin
GrbH
5 Owner mM
6 Ske
7 Spectromete spect
r
& Author
9 Soent  CDCO
10 Terrperature 295.0
11 Puse 20pg30
Sequence
12 Number of 633
Scans
13 Receiver 1825
Gan
14 Rebxation 10000
Delby
15 Puke Width  £.4500
16 Acquisition  1.0420
Tire
17 Acquision  2015-06-02
Date Ti5:27:19
18 Modfication  2015-06-03
Date Ti0:23:06
19 Spectromete 135.76
r Frequency
20 Spectral 314465
Width
21 Lowest -3148.0
Frequency
22 Nudeus  13C
23 Acquired 32768
Size
24 Spectral Sze 65536




c13-rohit 3 I AT
RS-337 2 § ] é 3 g p Parameter  \alue
~ | 9 dasig 1 DataFle  C:f Users/
| | NP Name Rohit/
Desktop/ 02-
june-c13-
mod-2af €13-
rohit/ 20/ fid
2 The ci3-rohit
| 3 Comment RS-337
4 Origin UXNMR,
! Bruker
Analytische
Messtechnik
GmbH
5 Owner root
6 Site
7 Spectrometer spect
8 Author
9 Saivent coci
10 Tenperature 204.8
11 Pulse dept13s
Sequence
12 Numberof 250
Scans
13 Receiver Gah 16384
14 Relaxation  1.0000
15 Pulse Width  8.4500
16 Acquistion 10912
Time
17 Acquistion  2015-06-02T
Date 15:57:15
18 Modification  2015-06-03T
Date 10:23:08
19 Spectrometer 125.76
Frequency
20 Spectral  30030.0
Width
21 Lowest -2439.7
Frequency
22 Nucleus 13C
23 Acquired Sze 32768
T T T T T T T T T T T T T T T T T 24 Spectral Size 65536
170 160 150 140 130 120 110 100 60 s0 40 30 20 10

30
f1 (ppm)

S2.11. 'H, C, DEPT135 NMR and HPLC spectra of 4-(pyridin-2-yl) phenol (3j)

12 may nmr
RS-319

8515
8607

<

HO

Parameter

Data File
MName

[

Tk
Comment

w

n

Dwner
Ske

~ @

Spectromete
-

8 Author

9 Solvent

10 Temperature

11 Pule
Sequence

12 Number of
Scans

13 Recever
Gain

14 Refaxation
Delay

15 Pulse Width

16 Acguisition
Time

17 Acquisition
Date

18 Modication
Date

19 Spectromete
r Frequency

20 Spectral

| width

21 Lowest
Frequency

22 Nucleus

11.0 105 10,0

T T T T T T T T T T
65 60 55 50 45
f1 (ppm)
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23 Acguired Size

0.0 | 24 Spectral See

\ale

C:f Users/
Rohit/
Desidop/ 12
may nmrf
22/ fd

12 may nmr
RS-319

UXHNMR,
Bruter
Analytische
Messtechnik
GmbH

roat

spect

cocE
685.3
zg30

9

22

1.0000

12.2500
31719

2015-05-12T
16:12:59

2015-05-13T
10:36:13
500.13

10330.6
-2092.7
1H

32768
65536




Parameter  \blue
1 DataFle  Cif Users/
MName Rahity
Desktop/
c13-ramesh/
12/ fid
2 The ci3-ramesh
3 Comment  RS319
4 Orgin Bruker
BioSpin
GrbH
5 Owner mM
6 Ste
7 Spectromete spect
r
8 Author
9 Sowent cDcE
10 Temperature 298.7
11 Puse 20pg30
Sequence
13 Numberof 461
Scans
13 Recever 1825
Gain
14 Relaxation  1.0000
Delay
15 Pulse Width  8.4500
16 Acguistion  1.0420
Time
17 Acguistion  2015-05-19T'
Date 16:23:41
18 Modification  2015-05-20T
Date 11:16:14
19 Spectromete 125.76
r Frequency
20 Spectral 314465
Width
21 Lowest -2969.4
Frequency
22 Muceus 13
23 Acquired Size 32768
24 Spectral Swe 65536

c13-ramesh 3] E =) Moo
RS-319 2z g 3§§ “§§§
25 § 8 BE8 fE8%
N I NY N Y
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1 I
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L ——
[ AR A
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190 180 170 160 150 140 130 120 110 100 S0 80 70 40 30 220 10
f1 (ppm)
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RS-319 z § 4 = % £
= <] g EEZ
| | I h
1
|
1
T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 50 40 30 20 10

f1 (ppm)
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Parameter Value
1 Data File C:f Users/
Mame Rohitf
Desktopf 13-
rameshy 13/
fid
2 The c13-ramesh
3 Comment RS-319
4 Orign UXNMR,
Bruker
Analytische
Messtechnik
GmbH
5 Owner root
6 Ske
7 Spectrometer spect
& Author
9 Solent coc3
10 Temperature  298.7
11 Puke dept135
Sequence
12 Number of 318
Scans
13 Receiver Gain 16384
14 Refaxation 1.0000
Delay
15 Pule Width ~ 8.4500
16 Acquisition 1.0912
Time
17 Acquisition 2015-05-19T
Date 16:46:34
18 Modffication  2015-05-20T
Cate 11:16:15
19 Spectrometer 125.76
Frequency
20 Spectral 30030.0
Width
21 Lowest -2439.7
Frequency
22 Mucleus 13C
23 Acguired Sze 32768
24 Spectral Sze 65536




UD-10-2UT5 113336 Fage 1/ 1

SHIMADZU

Labsolutions Analysis Report

<Sample Information>

Sample Name :Rs-319

Sample ID :Rs-319

Data Filename :Rs-319

Method Filename : 2-phenylpyridine.lcm
Batch Filename

Vial # 21-2 Sample Type - Unknown
Injection Volume : 20 uL
Date Acquired 1 05-10-2015 11:03:36 Acquired by : System Administrator
Date Processed :05-10-2015 11:27:22 Processed by : System Administrator
<Chromatogram>
mAU
] ° PDA Multi 4 300nm,4nm
] ||g
2000—_
1500
1000-] (‘
o] E
] H
0_7_ ,_I M
: — 7 —
0.0 2.5 50 7.5 10.0 125 15.0 17.5 200 225

<Peak Table>
PDA Ch4 300nm

Peak# Ret. Time Area Height Peak Start | Peak End Area%
1 3.228| 23905481 2262850 2.837 3.520 95.387
2 3.564 1156005 263802 3.520 3.680 4.613
Total 25061485 2526652 100.000
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S2.12. 'H, "*C and DEPT135 NMR spectra of 2-(4-chlorophenyl) pyridine (3K)

29-apr-mcd-2a = pogmgegounn
RS-307 7 a RRER g i g_:gi Parameter Ve
v B 1 DataFle  Cif Users/
Name Rohit/
I Desktop/ 29-
| apr-mcd-2af
i 33/ fid
| | 2 The 29-apr-
‘ | mod-2a
/ 3 Comment  RS-307
[ [ ‘ | / 4 Origin Bruker
| | SioSpin GrbH
| I — 5 Owner M
N 6 Ste
7 Spectrometer spect
8 Author
9 Sowvent cocs
10 Temperature 300.0
CI 11 Pulse 2030
Sequence
12 Numberof 16
scans

13 Receiver Gain 203

e
r%
=

|

14 Relaxation  0.5000
15 Pulse Width  13.1000
16 Acquisition 2.7263
Time:
17 Acquisiion  2015-04-29T
15:44:39
[ 18 Modification  2015-05-01T
09:01:43

19 Spectrometer 400.13
Freguency

20 Spectral 12019.2
Width

21 Lowest -3105.7
Frequency

22 Nuceus H

23 Acquired Size 32768
24 Spectral Size 65536

" L U SR
e
T4 Y
T T T T T T T T T T T T T T T T T T T T T T
105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.0 35 3.0 25 20 15 10 0.5 0.0
1 {ppm}
12-may-c13-rohi % § §§§ EE E E
RS-307 g g Hown 9@ Ne
= z o098 so ? =
[ SIS
|
1
1
|
|
I
1
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f:

1 (ppm)
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Parameter  Value
1 DataFie  Cif Users/
Mame Rohit]

Desktop/ 12-
may-ci3-
rohy/ 5/ fid
2 Tie 12-may-c13-
rohi
3 Comment  RS-307
4 Origin Bruker
BioSpn
GmbH
5 Owner M
6 Ske
7 Spectrometer spect
8 Author
9 Solvent cocB
10 Terperature 300.0
11 Pulse 20pg30
Sequence
12 Mumber of 1600
Scans
13 Recewer 128
Gain
14 Relaxation  1.0000

15 Pulse Width  9.2000

16 Acquiskion  1.2976
Time
17 Acquiskion  2015-05-12T
13:25:08
18 Modification  2015-05-13T
Date 11:43:14

19 Spectrometer 100.61
Frequency

20 Spectrsl  25252.5
Width

21 Lowest -2565.5
Frequency

22 Nucleus 13C

23 Acquired Size 32768
24 Spectral Size 65536




12-may-c13-rohi
RS-307

— 149788
— 136810
128811
128,189
—122322

~—120280

T T T
180 170 160

T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 40 30 20 10
1 (ppm)

$2.13. 'H, "°C and DEPT135 NMR spectra of 2-(4-bromophenyl) pyridine (3)

Parameter  Vilue
1 DataFle  Cif Users/
Name Rohit/

Desktop/
12-may-
13-rohif 6/
fid
2 Title 12-may-
13-rohi
3 Comment RS-307
4 Origin Bruker
BiaSpin
GmbH
5 Owner mm
6 Site
7 Spectromete spect
r
8 Author
9 Soent e
10 Temperature 300.0
11 Pulse dept135
Sequence
12 Number of 800
Scans
13 Recever 203
Gah
14 Relaxation  1.0000
15 Pulse Width 9.2000
16 Amquisition  1.2976
Time
17 Acquistion  2015-05-12
Date T13:56:39
18 Modification 2015-05-13
Date T11:43:15
19 Spectromete 100.61
r Frequency
20 Spectral 252525
Width
21 Lowest -2565.5
Frequency
22 Nudews  13€
23 Acquived 32768
Ste
24 Spectral Size 65536

Parameter  \ahe
1 DataFle  C:f Users/
MName Rohity
Desktop/ 12
may nmr/ 20/
fid
2 Tite 12 may nrr
3 Comment  RS-315
4 Origin UXNMR,
Bruker
Analytische
Messtechnik
GrmbH
5 Owner root
6 Site
7 Spectrometer spect
8 Author
9 Solvent coci
10 Terperature  685.3
11 Pulse 2930
Sequence
12 Numberof 11
Scans
13 Receiver Gain 322
14 Relaxation  1.0000
15 Pulse Width  12.2500
16 Acquistion 31719
Time
17 Acquistion  2015-05-12T
16:06:05
18 Modification  2015-05-13T
10:36:10
19 Spectrometer 500,13
Frequency
20 Spectral  10330.6
Width
21 Lowest -2092.7
Freguency
22 Nucleus H
23 Acquired Size 32768
24 SpectralSkze 65536

12 may nmr SREnonoonmE g s e .
RS-315 BEERZRARARREEAARTATNA
.
i
|
..‘ ‘
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I ‘\J\ ! \
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i gtiad
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18-may-c13-rohit
RS5-315

5B REERiEG
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T 2T

T T T
1%0 180 170

T T T T T
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20
11 (ppm)
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Parameter Ve
1 DataFle  Cif Users/
Marme Rahity

Desktop/ 18
may-c13-
rohkf 48/ fid
2 Tl 18-may-c13-
rohik
3 Comment  RS-315
4 oOrign Bruker
BioSpin
GmbH
5 Owner mM
6 Site
7 Spectrometer spect
8 Author
9 Solent cocB
10 Temperature 300.0
11 Pukse 20pg30
Sequence
12 Mumber of 863
Scans
13 Recever 128
Gain

14 Relaxation  1.0000
Delay

15 Pulse Width  9.2000

16 Acquiskion  1.2976
Time:
17 Acquiskion  2015-05-19T
09:14:41
18 Modification  2015-05-19T
Date 18:12:13

19 Spectrometer 100.61
Freguency

20 Spectral 252525
Width

21 Lowest -2565.5
Freguency

22 Nucews  13C

23 Acuired Size 32768
24 Spectral Size 65536

Parameter  \ale
1 DataFile  Cif Users/
Narre Rohit/

Desktop 18-
may-ci3-
ront/ 49/ fid

2 Tie 18-may-cl3-
rok

3 Comment  RS315

4 Orign Bruker
BiaSpin
GrbH

5 Owner mM

6 Sie

7 Spectrometer spect

8 Author

9 Sowent coce

10 Temperature 300.0

11 Puse depti3s

Sequence

12 Nurberof 270
Scans.

13 Receiver 203
Gain
14 Relaxation  1.0000

15 Pulse Width  9.2000

16 Acquiskion  1.2976
Time

17 Acquiskion  2015-05-19T
Date 09:33:13

18 Modification  2015-05-19T
Date 18:12:13

19 Spectrometer 100.61
Freguency

20 Spectral 25252.5
Width

21 Lowest -2565.5
Frequency

22 Nudeus 13C

23 Acquired Size 32768
24 Spectral Size 65536




S2.14. 'H, *C, DEPT135 NMR and HPLC spectra of 2-(2-chlorophenyl) pyridine (3m)

19-may-mod-2a SIS IR R R I R R R R R Parameter  Vale
RS-332 bbbt o i S S S g g duiiduididulauididaaal "
L T N gy N 1 Datafie  Cif Users/
v Name Rohit/
Desktnp/
| 19-may-
I med-2a 21/
fid
| 2 The 19-may-
| med-28
| 3 Comment RS-332
[ 1 |I | 4 origin Bruter
Il BinSpin
| HiT 74 GroH
Cl 5 Owner mM
— 6 Ste
N 7 Spectromete spect
r
8 Author
9 Soent  COCB
10 Terperature 300.0
11 Pulse 2030
Sequence
12 Numberof 8
ns
13 Recewer 181
Gain
14 Relaxation  0.5000
Delay
15 Pulse Width 13,5000
16 Acquktion  2.7263
Time
17 Acqustion  2015-05-19
Date TIS:12:46
18 Modfication
Date
19 Spectromete
T Frequency
20 Spectral  12019.2
L _ N
21 Lowest 31008
[ Frequency
g8 2 Nudews  1H
T T T T T T T T T T T T T T T T T T T T T Ul
115 105 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 )

1 (ppm) 24 Spectral Size 65536
28-may-c13-sorav 8 § EnHGNG ES Ga Parameter \alue
RS-332 3 . SEnngaas 1 DataFle  CijU

5 % #53088833 P A
I NSy A Desktop/
28-may-
e13-sorauf
12/fd
2 The 28-may-
c13-sorau
3 Comment RS-I32
4 Origh Bruker
BoSpin
GrbH
5 Owner mM
6 see
7 Spectromete spect
r
& Author
9 Sovent  CDCB
10 Temperature 203.3
11 Puke 290630
! Sequence
12 Number of 1600
ns
13 Receiver 1825
Gan
14 Retaxation  1.0000
Detay
15 Puke Wicth  8.4500
16 Acquisition 1.0420
Tire
17 Acquisiton 2015-05-28
Date T13:34:00
18 Mod¥ication  2015-06-01
. | Date T10:37:42
| 19 Spectromete 125.76
r Frequency
20 Spectral 314465
Width
21 lowest  -3148.0
Frequency
22 Muckus  13C
23 Acquired 32768
T T T T T T T T T T T T T T T T T T Sze
180 170 160 150 140 130 120 110 100 S0 80 60 50 40 30 20 10 24 Spectral See 65536
f1 (ppm)
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- - o S
28-may-cl3-sorav 2 2hRg S § é Parameter Value
RS-332 g 87848534
i TIAT T 1 Data File C:f Users/
I S Name Rohit/
Desktop/ 28-
may-cl3-
sorav/ 13/ fid
2 The 28-may-cl3-
1 sorav
‘ 3 Comment  RS-332
. 4 Origh UXNMR,
Bruker
Analytische
Messtechnik
| \ GmbH
[ 5 Owner root
6 Ske
7 Spectrometer spect
8 Author
9 Solvent (ur ]
10 Temperature  292.9
11 Pubse dept135
Sequence
12 Number of 800
Scans
13 Recelver Gain 16384
14 Relxation 1.0000
Delay
15 Pule Width ~ 8.4500
16 Acquisition 10912
Time
17 Acquisition  2015-05-28T
Date 14:02:50
18 Modffication  2015-06-01T
Date 10:37:42
19 Spectrometer 135.76
Frequency
20 Spectral 30030.0
Width
21 Lowest -2439.7
Frequency
22 Nucleus 13C
T T T T T T T T T T T T T T T T T T p |23 Acpred See 32768
180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 10 0 |24 SpectralSze 65536
f1 (ppm)
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SHIMADZU

i LabSolutions

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

i Rs-332

i Rs-332

: RS-332.led

. 2-phenylpyridine.lem

2 1-4

10 uL

- 05-10-2015 11:48:59
:05-10-2015 12:03:15

Sample Type

Acquired by
Processed by

13-10-2015 09:28:58 Page 1/1

Analysis Report

- Unknown

: System Administrator
: System Administrator

<Chromatogram>
mAU
] A PDA Multi 1 254nm.4nm|
] |5
100 ‘
50 ‘ i
] \ R
] I I
4 A J \I |I‘
o~ / ‘L, — J'_'\—n._/\nh,.f_/\,,fl’t\, . -
— T 7
0.0 2.5 5.0 7.5 10.0 12.5
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time | Peak Start | Peak End Area% Height%
1 4.174 3.936 4.437 85.767 85.957
2 6.814 6.741 6.912 14.233 14.043
Total 100.000 100.000

S2.15. 'H, "°C and DEPT135 NMR spectra of 2-(5-chloro-[1, 1'-biphenyl]-2-yl) pyridine (3n)
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19-may-mcd-2a
RS-331

Parameter
Data File

-7

Name

Comment

3

origin

N

Owner
Site
Spectromete
r
8 Author
CI 9 Salent
10 Temperature
11 Pulse
Sequence
12 Munberof B
Scans
13 Receiver
Gain
14 Relaxation
Delay
15 Pulse Width
16 Acguistion
Time

~ @

coco
300.0
2030

203
0.5000

13.5000
27263

2015-05-19
T15:04:19
2015-05-20
TL2:18:46
400.13

17 Acguistion
Date

18 Modfication
Date

19 Spectromete
r Frequency

20 Spectral 12019.2
Width

21 Lowest
Frequency
22 Nucleus

-3101.8

H
32768

c13-rohit
RS-331

— 154391

— 148228

136.125
L4614
133420
131 480
131032

:f{’

125974

23416
121266

.
%

23 Acquired
Sze

24 Spectral Size 65536

Parameter Value

Cif Users/
Rohit/

=y

Data File
Narme
Desktop/ 01-
June-ci3-
me-2a/ 13-
rohit/ 19/ fid
ci3rohit
RS331
Bruker
Biospn
GmbH

m

o

Tithe
Comment

o

Origin

[

Ownier
6 Site

~

Spectrometer spect
8 Author

9 Solvent coci

10 Temperature 294.7

11 Pulse 2gpg30
Sequence

12 Mumber of
Scans

13 Receiver
Gain

14 Relaxation

10240
1825

1.0000
15 Pulse Width

16 Acquisiion
Time

8.4500
1.0420

2015-06-01T
17:26:27
2015-06-02T
10:53:41
19 Spectrometer 125.76
Frequency
20 Spectral
Width
21 Lowest
Frequency
22 Nudeus 13C
23 Acquired Size 32768
24 Spectral Size 65536

17 Acquistion
Date

18 Modification
Date

31446.5

-3327.8

T T
170 160 150

T
140

T
130

T
120

T
110

T
100

T
0
f1 (ppm)

80 70 60 30 20 10 o
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_rohi apet
;1;3';’:'“ g EEEERR Parameter  Vakie
g EERERE 1 Datafle  Cif Users/
! !
| AN Neme ol
Deskop/ 01-
june-c13-
me-2a/ 13-
rohlty 20/ fid
2 Thle c13-rohit
3 Comment R5-331
4 Orgn R,
Bruker
Analytische
Messtechnik
GreH
5 Cwner root
6 Ste
7 Spectrometer spect
8 Author
9 Sovent  CDCB
10 Terperature 297.7
11 Puise dept135
Sequence
12 Numberof  §192
| Scans
13 Recelver Gain 16384
! 14 Rebxaton  1.0000
1
|
15 Puise Width  8.4500
16 Acquistion 10012
Time
17 Acquiskion  2015-06-02T
04:12:08
18 Modfication  2015-06-02T
10:53:42
L Lol | |
7 il 19 Spectrometer 125.76
Y E
20 Spectral  30030.0
Width
21 Lowest -2478.4
Frequency
22 Nucews 13
23 Acquied Size 32768
. . . . . . . . . 24 Speciral Size 65536

T T T T T T T T T T
130 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

$2.16. 'H, *C and DEPT135 NMR spectra of 2-(5-chloro-[1, 1'-biphenyl]-2-yl) pyridine (30)

14-may-mad-2a 5EEE SSSDSTNUENEEYSENSORSESRELYELE Parameter  \ahe
NI EEELLE ESEEEEYLY .
RS-327 E%gg EEEEHHHHHHHﬁﬂéﬁﬂEE%HHHHHHHHH 1 DataFle  Cif Users/
LT TR N ke Name s
Desktop/
) 1d-may-
mcd-2aj 24/
fia
2 The 14-may-
| med-2a
l | 3 Comment RS-327
| 4 Orign Bruker
’ | / SiSpn
. [ oo
L ! — 5 Owner  IM
N 6 Ste
7 Spectromete spect
r
8 Author
9 Sovent  CDCB
10 Temperature 300.0
Cl 11 Pukse 2930
Sequence
12 Numberof 16
Scans
13 Receiver 114
Gain
14 Relaxation  0.5000
Delay
15 Pulse Wicth 13,1000
16 Acquistion 2.7263
ime
17 Acquistion  2015-05-14
Date T16:08:31
18 Modication 2015-05-15
Date T12:02:34
19 Spectromete 400.13
r Frequency
20 Spectrsl 120192
| Width
e SN —— . 2llowest 31075
Frequency
;} ¥ 'T"% 22 Nudews  1H
3 4 8% 23 Acquied 32768
T T T T T T T T T T T T T T T T T T T T T T T See
115 10.5 95 90 B85 BO 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 24 Spectral Sze 65536

fL (ppm)
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26-may-c13-vikash o o m i m e Parameter  \alue
o § I EEgnEiEases + oo ;
- 2 I omzsemogmEsnd taFle  Cif Users/
2 I aaooddnooan Name Rohit/
| ==y Vet Desktop 26-
may-c13-
vikashf 22/
fid
2 The 26-may-ci3-
vikash
3 Comment RS-327
4 Orgn Bruker
BlaSpin
GmbH
5 Owner mM
6 Ske
7 Spectromete spect
v
& Author
9 Sovent  CDCB
10 Terrperature 207.5
11 Puke 20pg30
\ Sequence
12 Numberof 499
i Scans
13 Receiver 1825
Gain
14 Relxation  1.0000
Dely
15 Pube Width  8.4500
16 Acquisition 10420
e
\ 17 Acquisition  2015-05-26T
! Date 15:42:12
18 ModFication  2015-05-27T
Date 11:15:07
| 19 Spectromete 125.76
| 1 F Frequency
[ | ‘ 20 Spectral  31446.5
Ll eaheds Width
21 Lowest -3148.0
Frequency
22 Nuckeus  13C
23 Acquired Size 32768
T T T T T T T T T T T T T T T T T T T 24 Spactral Sze 65536
150 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm}
26-may-c13-vikash I 3 IEZR%E Partnuder bl
- NI AT M
R5-327 g g 53&3&; 1 Data Fie C:f Usersf
Y2 Nowe  Rotay
' Desktop 26-
may-ci3-
wikash/ 23/
fid
2 The 26-rmay-c13-
vikash
3 Comment  RS327
4 Orign UXNMR,
Bruker
Analytische
Messtechnik
GrbH
5 Owner root
6 ste
! 7 Spectrometer spect
| & Author
9 Sowent coe
| 10 Temperature  297.4
11 Puse dept135
Sequence
12 Nurberof 241
Saans
13 Receiver Gain 16384
14 Relxation  1.0000
Delay
15 Puse Width  8.4500
16 Acquiskion  1.0912
Time
17 Acquiskion  2015-05-26T
Date 16:07:47
18 Modfication  2015-05-27T
Date 11:15:08
19 Spectrometer 125.76
Frequency
20 Spectral 30030.0
width
1 Lowest M4m:.7
Frequency
22 Muckus 13c
T T T T T T T T T T T T T T T T T T T T 23 Acquied Sie 32768
200 190 180 170 180 150 140 130 120 110 100 90 B0 70 60 50 40 30 20 10 s -
1 (pom) pectral Siee 65536

S2.17. 'H, °C and DEPT135 NMR spectra of 2-(2, 3, 4-trichlorophenyl) pyridine (3p)
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21-may-mcd-2a

RS

-336

Cl

Cl

Cl

T
125

11.5

c13-rohit
RS-336

T
10.5

—156.032

— 145591

139719
136.142
134223
132487
132396
129515
128386
124781
122955

;
<
X
X

Parameter  Value
1 DataFle  Ci Users/
Mamme Rohit/

Desktop/ 21-
may-mod-2af
5/ fd

2 Tl 21-may-
med-2a

3 Comment  RS-336

4 Orign Bruker
BioSpin
Gt

5 Owner M

6 Site

=

Spectrometer spect

8 Author

9 Solent coci

10 Temperature 300.0

11 Puse 2330
Sequence

12 Nurber of 16
Scans

13 Recewer 203
Gain

14 Relaxation 05000

15 Pulse Width 13,1000

16 Acquistion 27263
Time

17 Acquistion  2015-05-24T

14:12:41

18 Modfication  2015-05-22T
Date 12:35:55

19 Spectrometer 400.13
Frequency

20 Speciral  12019.2
Width

21 Lowest -3105.2
Fraquency

22 Nudews  1H

23 Acguired Size 32768
24 Spectral Size 65536

T
190

180

170

160

150

T
140 130 120 110

T T T T
100 a0 80 70
1 (ppm)
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Parameter  \alue
1 DataFie  Cif Users
Name Rahit/
Desktop/
c13-rohit/
10/ fid
2 The c13-rohit
3 Comment RS-336
4 Origin Bruker
BiaSpin
GrbH
5 Owner M
6 Ste

=

Spectromete spect
3

8 Author
9 Sowent  CDCB
10 Temperature 296.3
11 Puise 20pg30
Sequence
12 Mumberof 1200
Scans
13 Receiver 1825
Gan
14 Relaxation 10000
by
15 Puise Width  8.4500
16 Acquistion  1.0420
Time
17 Acquistion  2015-05-27T
Date 11:08:54

18 Modfication  2015-05-28T
Date 12:03:05
19 Spectromete 12576
£ Frequency

20 Speciral  31446.5
Width

21 Lowest -3148.0
Frequency

22 Nucleus 13C

23 Acquired Size 32768
24 Spectral Sze 65536




c13-rohit 5 g =383
RS-336 E é 24 % i
= a9 a444 'f
| [T
. T T . T T . T T . T T . T T T
170 160 150 140 130 120 110 100 0 70 60 50 0 20 10

90 B
1 (ppm)

Page S40

Parameter

Data File
Name

w

Comment

=

Orign

Owner
Ske

I

7 Spectrometer
8 Author

9 Soient

10 Temperature

11 Puse
Sequence

12 Number of
Saans

13 Receiver Gain

14 Relaxation
Delay

15 Puise Width

16 Acquistion
Tme

17 Acquiskion
Date

18 Modfication
Date

19 Spectrometer
Frequency

0 Spectral
Wigth

2 Lowest
Frequency

22 Muckeus

23 Acouired Size

24 Spectral Sze

Vale

Cif Users/
Rahitf
Desktop/
c13-rohit/
11/ fid
c13-rohit
RS-336

UXNMR,
Bruker
Analytische
Messtechnik
GbH

root
spect

coca
297.3
deptids

469

16384
1.0000

B.4500
1.0912

2015-05-27T
11:54:41
2015-05-28T
12:03:06
125.76

30030.0
=2439.7
13

32768
65536




S2.18. 'H, "°C and DEPT135 NMR spectra of 2-(3-nitrophenyl) pyridine (3q)

Parameter Value

1 DataFle  Cif Users/
Name Rohit/
Desktop/
14-may-
med-2af 237
fid
2 Tile 14-may-
med-2a
3 Comment RS-321
4 Origin Bruker
BiaSgin
GmbH
5 Owner M
6 Site
7 Spectromete spect
r
8 Author
9 Sovent  CDCE
10 Termperature 300.0
11 Pulse 2g30
Sequence
12 Number of 16
Scans
13 Recewer 114
Gain
14 Relaxation  0.5000

15 Pulse Width  13.1000

16 Acquistion  2.7263
Time

17 Acquistion  2015-05-14
Date TL6:04:13

18 Modfication 2015-05-15
Date T12:02:33

19 Spectromete 40013
r Frequency

20 Spectral  12019.2
Width

21lomest  -3104.0
Frequency

22 Nudews  1H

23 Acguired 32768
Size

24 Spectral Size 65536

eyl 2a S EEEER R EE R R R P T P R E R PR
RS-321 sesedddudad gl iR RN R RRRd At tan
L
| "‘
i 7
\N
O,N
1
I
|
R N VLV N L
Y i
 ddghd
S 338350
———-— - ——— 7T ——— 1T
14 13 12 1 10 ] B 7 5 4 3 2
f1 (ppm)
02-jun-c13-shabbir = = H gpguer
RS-321 3 2 ES §§R§S§$
= =z L0 gouoooz
[ (R = s
T T . . T T T T T T . . T T T T T
170 160 150 140 130 120 110 100 70 60 50 40 30 20 10

S0
f1 (ppm)
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-

= W

[

~

8 Author

9 Solent cocE

10 Terperature  300.0

11 Pulse 20pg30
Sequence

12 Number of 1200
Scans

13 Receiver Gain 128

14 Relaxation 1.0000

15 Pulse Width  9.2000

16 Acquisition 1.2976
Time

17 Acquistion
Date

18 Modification
Date

19 Spectrometer 100.61

Frequency

20 Spectral 252525
Width

21 Lowest -2564.0
Frequency

22 Nudeus 13C

23 Acquired Sze 32768
24 Spectral Size 65536

Parameter  Value

DataFile  Cif Users/

Narme Rohi/
Desktop/ 02-
jun-c13-

shabbir/ 1/
fid

Title 024un-ci3-
shabbir

Comment  RS321

Origin Bruker
BioSpin GmbH

Owner mM

Site

Spectrometer spect

2015-06-02T
131z

2015-06-03T
12:06:32




02-jun-c13-shabbir 2 28 oW
RS-321 i % g g ag
o 2ad das
[EERYARRY
1
1
1
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 BO 70 60 50 40 30 20 0

a0
f1 (ppm)

Parameter  Value
1 DataFle  Cf Users/
Name Rohity

Desktop/ 02-
jun-ci3-
shabbir/ 2/
fid
2 Tite 02-jun-ci3-
shabbir
3 Comment  RS321
4 origin Bruter
BioSpin
GmbH
5 Owner mM
6 Sie
7 Spectrometer spect
8 Author
9 Soivent fas'ul:]
10 Temperature  300.0
11 Puise depti3s
Sequence
12 Number of 600
Scans
13 Recaiver Gain 203
14 Relaxation 10000
15 Pulse Width  9.2000
16 Acquiskion 12976
Time
17 Acquiskion  2015-06-02T
Date 13:36:05
18 Modification  2015-06-03T
Date 12:06:33
19 Spectrometer 100.61
Frequency
20 Spectral 252525
Width
21 Lowest -2565.5
Frequency
22 Nudeus 13C
23 Acquired Sze 32768
24 Spectral Size 65536

$2.19.'H, "*C and DEPT135 NMR spectra of N-(4-(pyridin-2-yl) phenyl) acetamide (3r)

12 may nmr
R5-320

8,659
8.650

<

r7.940

211

Lo
1 7123
19347

L= ==

7\

HN

—2176

Parameter

Data File
Name

=y

[

Title
Comment:

e

Origin

wn

Owner

Site

Spectromete

-

8 Author

9 Solvent

10 Termperature

11 Pulse
Sequence

12 Number of
Scans

13 Receiver
Gain

14 Relaxation
Delay

15 Pulse Width

16 Acquistion

Time

- o

17 Acquistion
18 Modification

19 Spectromete
r Frequency

20 Spectral
Width

21 Lowest
Frequency

22 Nudeus

23 Acquired

T T T T T T
65 60 55 50 45 40
1 (ppm}
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T Size
24 Spectral Size

\alue
C:f Users/
Rohit/
Desktop/ 12
may nmr/
25/ fid
12 may nnr
RS-320
UMM,
Bruker
Analytische
Messtechni
GmbH

root

spect

coc
685.2
zg30

1
32
1.0000

12.2500
3.1719

2015-05-12

T16:23:21
2015-05-13

T10:36:16
500.13
10330.6
-2092.7

1H
32768

65536
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| | | [ R e |

it bt

T T T T T
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f1 (ppm)
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Parameter Value
1 DataFile  Cif Users/
Name Rohit/
Desktop/
c13-rohit/
& fid
2 Title «€13-rohit
3 Comment R5-320
4 Origin Bruker
BioSpin
GmbH
5 Owner mmM
6 Site
7 Spectromete spect
r
8 Author
9 Solent MeOD
10 Terrperature 297.0
11 Pukse 20pg30
Sequence
12 Numberof 1005
Saans
13 Receiver 1825
Gain
14 Relaxation  1.0000
15 Pulse Width 8.4500
16 Acquiskion  1.0420
Time:
17 Acquiskion  2015-05-21
Date T12:17:58
18 Modification  2015-05-22
Date T14:57:40
19 Spectromete 125.76
r Frequency
20 Spectral  31446.5
Width
21 Lowest -3148.0
Frequency
22 Nudleus 13C
23 Acquired 32768
Size
24 Spectral Size 65536
Parameter “alue
1 DataFie  Cif Users/
Name Rohitf
Desktopf
c13-rohit) 7/
fid
2 The €13-rohit
3 Comment R5-320
4 Origin UXNMR,
Bruker
Analytische
Messtechnik
GmbH
5 Owner root
6 Ske
7 Spectrometer spect
& Author
9 Solvent MeOD
10 Temperature  296.8
11 Pubse dept135
Sequence
12 Number of 448
Saans
13 Receiver Gain 16384
14 Relaxation 1.0000
Delay
15 Pube Width  8.4500
16 Acquisition 1.0912
Tme
17 Acquisition 2015-05-21T
Date 12:44:49
18 Modfication  2015-05-22T
Date 14:57:40
19 Spectrometer 125.76
Frequency
20 Spectral 30030.0
Width
21 Lowest -2439.7
Frequency
22 Nucleus 13C
23 Acquired Size 32768
24 Spectral Se 65536




19-may-mcd-2a
RS-222

$2.20. 'H, "*C, DEPT135 and HPLC NMR spectra of 2, 3'-bipyridine (3s)

3325

Parameter

Data File
Name

w

Comment
4 Origin

5 Owner
6 Ste

7 Spectromete

r
8 Author
9 Solvent

10 Temperature

11 Pulse
Sequence

12 Number of
Scans

13 Receiver
Gan

14 Relaxation
Deay

15 Pulse Width

16 Acquisition
Time

17 Acquisition
Date

18 Modfication
Date

19

20 Spectral
Width
21 Lowest

Spectromete
r Frequency

19-may-
RS-222
Bruker
BioSpin
GmbH

oM

14
64
0.5000

13.1000
17263

2015-05-19
T15:19:26
2015-05-20
T12:18:49
400.13

12019.2

-4064.6

L B Frequency

22huckus  H

T T T T T T T T |23 Acquired 32768
See

T
8
1 (ppm) 24 Spectral Size 65536

22-may-c13-rohit Parameter Value
RS-322 r E DataFile  C:/fUsers/

Name Rohitf

_~137.658

{ 135270
135118

124018

123247

T-121188
—

2 Thie 22-may-
cl3-rohit

Comment  RS-322

Origin Bruker
SiuSpin
GmiH

Owner it}

Ste

Spectromete spect

r

8 Author

9 Solent  MeOD

10 Terrperature 300.0

11 Pubse 29pg30

Sequence

12 Number of 10240
Scans

13 Receiver 128
Gain

I 14 Relaxation  1.0000

- W

~ @

' 15 Pulse Width 9.2000
16 Acquistion 12976
Time
| 17 Acquistion  2015-05-23
Date T00:59:18
18 Modfication 2015-05-26
Date T18:40:37
| 19 Spectromete 100.61
J r Frequency
I l l 20 Spectral  25252.5
I bl e - A et et
21 lowest  -2565.5
Frequency
22 Mucews  13C
T T T T T T T T T T T T T T T T T 23 Acquired 32768
170 160 150 140 130 120 110 100 o0 80 70 60 50 40 30 20 10 see
f1 {ppm) 24 Spectral Size 65536
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Parameter

Data File
Name

w

Comment
Origin

ry

=

Owner
Ske

o

7 Spectromete
r

8 Author

9 Sohent

10 Temperature

11 Pubse
Sequence

12 Number of

ns

13 Recelver
Gain

14 Relaxation
Delay

15 Puise Width

16 Acquisition
Tire

17 Acquisition
Date

18 Modfication
Cate

19 Spectromete
r Frequency

20 Spectral
Wiidth

21 Lowest:
Frequency

22 Muckeus

23 Acquired
Size

24 Spectral Se

‘alue
C:f Usersf
Rohit/
Desktop/
22-may-c13-
rohity 44 fid
22-may-c13-
rohit
RS-322
Bruker
BioSpin
GmbH
mM

spect

MeCD
300.0
dest13s

8132
203
1.0000

9.2000
1.2976

2015-05-23
T06:19:14
2015-05-26
T18:40:38
100.61
25252.5
=2565.5

13
32768

65536



05-10-2015 11:50:55 Page 1/1

SHIMADZU

Labsolwtions Analysis Report

<Sample Information>

Sample Name 1 Rs-322

Sample ID : Rs-322

Data Filename : RS-322.lcd

Method Filename : 2-phenylpyridine.lcm
Batch Filename

Vial # $1-3 Sample Type : Unknown
Injection Volume ;10 ulL
Date Acquired :05-10-2015 11:29:27 Acquired by : System Administrator
Date Processed :05-10-2015 11:47:55 Processed hy - System Administrator
<Chromatogram>
mAU
: 5 PDA Multi 3 280nm,4nm
1500 o
1000 ‘
500+ ‘
] | &
1 | 8
i | N -
o IV A
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5

<Peak Table>
PDA Ch3 280nm

Peak#| Ret. Time | Peak Start | Peak End Area%
1 3.837 3.712 4128 92.313
2 4.224 4.149 4.277 4.679
3 4.821 4.747 4.939 3.009
Total| 100.000
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S2.21. 'H, "°C and DEPT135 NMR spectra of 2, 2'-bipyridine (3t)

389

26-may-mod-2{ RS RE RSB
RS-323 E%gﬁgﬁgiS

R A

8,

Parameter Ve
1 DataFle  Cif Users/
Name Rt/
Desktop/
26-may-
med-2a/ 25/
fid
2 Tl 26-may-
med-2a
3 Comment  RS-323
4 Origin Bruker
Biospn
GmbH
5 Owner M
6 Ste

7 Spectromete spect
r

8 Author
9 Sowent  CDCB
10 Temperature 300.0
11 Pulse 2930
Sequence
12 Number of 16
scans
13 Receiver 128
Gain
14 Relaxation  0.5000
Delay
15 Pulse Width  13.1000
16 Acquistion  2.7263
Time
| 17 Acquistion  2015-05-27
T09:27:05
18 Modfication  2015-05-27
Date T14:48:08
19 Spectromete 400.13
r Frequency
20 Spectral  12019.2
I Width
21 Lowest 31004
Frequency
22 Nudeus  1H
T T T T T T T T T T T T T 17— |23 Acquied 32768
105 100 95 2.0 B.5 8.0 75 7.0 6.5 6.0 5.5 50 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 St
f1 (ppm) 24 Spectral Size 65536
08-june-c13-rohit g § E 4 g Parameter Value
R5-323 w -3 r-3 a'_‘
"“ T T‘ l':l‘ 1 DamFle  Cif Users/
Name Rohit/
Desktop/ 08-
june-c13-
rohit/ 12 fid
2 Thie 08-june-c13-
rohit
3 Comment  RS-323
4 Origin Bruker
BiaSpin
GmbH
5 Owner mM
6 Sie
7 Spectrometer spect
8 Author
9 Solvent cocB
10 Temperature  296.2
11 Pulse zopg30
1 Sequence
12 Numberof 1200
Scans
! 13 Receiver 1626
Gain
14 Relaxation  1.0000
Delay
15 Pulse Width ~ £.4500
16 Acquistion  1.0420
Time
17 Acquistion  2015-06-08T
Date 16:04:55
18 Modfication  2015-06-09T
Date 11:21:56
19 Spectrometer 125.76
Frequency
20 Spectral  31446.5
21 Lowest -3148.0
Frequency
22 Nudeus 13C
23 Acquired See 32768
7777777717 | 4 Spectral Size 65536
150 180 170 160 150 140 130 120 110 100 L) a0 70 60 50 40 30 20 10 (1]
f1 (ppm}
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i —rohi o
08-june-c13-rohit .-Sq a E g Parameter ‘Value
R5-323 e & m
= a oy 1 Data File C:f Users/
| | |1 MName Rohigf
Desktop/ 08-
june-c13-
rohity 13/ fid
1 The 08-june-c13-
rohit
3 Comment  RS-323
4 Origin UXNMR,
Bruker
Analytische
Messtechnik
GmbH
5 Owner root
| 6 Ske
1 7 Spectrometer spect
& Author
9 Solent cocB
10 Temperature  295.9
11 Pulse dept13s
Sequence
12 Numberof 588
Scans.

13 Receiver Gain 16384

14 Refxation 1.0000
Detay

15 Pulse Width ~ 8.4500

16 Acquisiton 1.0912

Tie
17 Acquisiton 2015-06-08T
Dete 16:26:13
18 Modffication  2015-06-09T
Date 11:21:57
19 Spectrometer 125.76
Frequency
20 Spectral 30030.0
Width
21 Lowest -2439.7
Erequency
22 Nuceus 13¢
T T T T T T T T T T T T T T T T T 23 Acguired Size 32768
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S2.22. 'H, °C and DEPT135 NMR spectra of 3-(2-chlorophenyl)-2-methylpyridine (5a)
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S2.23. 'H, '°C and DEPT135 NMR spectra of 3-(4-methoxyphenyl)-2-methylpyridine (5b)
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SECTION S3. COMPUTATIONAL DETAILS
S3.1. General information

Geometry optimization of all reactants, intermediates, final compound and their corresponding
tautomers and conformers have been carried out using Gaussian09 suite of programs.” Density

Functional B3LYP/6-311+G(d,p)’ method was utilized to carry out geometry optimization.

Table S1. List of energy values for all the optimized geometries calculated at B3LYP/6
311+G(d,p) level.

Entry no. Gibbs Free Energy (Hartrees)
la -479.331513
2a -384.897263
3a -229.801182
| -538.231196
I -556.930420
11-C -556.920318
11-H,0O Complex -633.370361
11-H,0O-TS -633.331615
11 -567.723857
v -491.282498
\V -395.685998
Vi -549.021117
VI -567.717338
VIII-C -567.706931
VI11-H,O Complex -644.156604
VIII-H,0O-TS -644.125050
IX -556.928510
X -480.487101
NH; -56.566443
O, -150.324188
H,O -76.454816
Hl -12.001929
I, -22.794938
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Figure S1. Potential energy surface diagrams of pathway 1 (without I,) and pathway 3 (with I,).

y axis is showing relative energy values in kcal/mol. All energy differences are taken from the
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-3.53601800
-2.81076300
-1.42008400
-0.72480000
-1.46455600
-2.85685000
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-0.95658400
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1.50301000
2.89088200
2.70258700
3.51399700
1.37035600
3.47655400
4.59307600
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-0.02648000
-1.19546200
-1.17314100
0.02229600
1.18960500
1.16536900
-0.04522100
-2.12800600
-2.07847900
2.12179900
2.07696900
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-0.08381900
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-2.16377100
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-0.00492400
-0.24224100
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0.01693700
0.42976000
0.39660100
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-0.43028000
-0.00165400
0.26223700
0.24492200
-0.25542400
-0.02458500
-0.24609700
0.44864100
-0.04840800
-0.45995900
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1.00079600

-2.59038500
-1.82101600
-0.43059100
0.20445300
-0.57995700
-1.96662200
-3.67269100
-2.30281800
0.15389700
-0.07728100
-2.56421100
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2.21337200
2.55853800
2.35532300
2.35534700
3.60602500

-1.27558100
-1.30075000
-1.25398600
-0.00001800
-0.00039700
0.00037100
1.27566500
1.25391400
1.30054500
-2.46565200
2.46556900
3.31458000
2.52708500
-3.31459100
-2.52658400

-3.22655900
-2.87351900
-1.99514700
-1.44219900
-1.80246600

2.11748300

0.11447400
1.27642500
1.19137100
-0.05768000
-1.21974300
-1.13473600
0.18124300
2.24755300
2.10337400
-2.17917000
-2.03935300
-0.20441700
-1.30703900
1.04628600
1.66056700
1.66049000
0.74972100

0.49571100
1.24966500
1.04367800
-0.33560300
-1.11803900
-0.84847100
0.49547100
1.04252300
1.25043200
-0.35022500
-0.34994800
0.20441700
-1.03089700
0.20437800
-1.02994700

-1.80260400
-1.11152700
-0.03199200

0.35975200
-0.34101100

0.49786100

0.00000400
-0.00001600
-0.00002300
-0.00000400

0.00001700

0.00002000

0.00000600
-0.00002900
-0.00004100

0.00003100

0.00003700
-0.00000700
-0.00004000
0.00003800
-0.88200400

0.88214000
0.00001200

0.05244900
-0.74164300
1.00896300
-0.08221700
0.68996500
-1.04762900
0.05326900
1.01041100
-0.73993400
-0.10440500
-0.10462500
-0.07619100
0.64609300
-0.07540100
0.64757400

0.11663200
1.27458400
1.20533100
-0.01961000
-1.17653900
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-2.69166200
-3.91474900
-3.28386600
-1.72803900
-1.38828100
-2.96501000
-0.50761200
-1.13547500
-1.94232800
-1.58692300
-0.38076700
1.42344000
0.82181400
1.64238700
2.74368300
3.31015000
2.54033200
3.58568900
3.77060100
3.02310800
0.73188900
4.81754200
5.36265100
5.40387400

-4.16467600
-4.01721200
-2.74416100
-1.59633200
-1.76140300
-3.02890600
-5.15390800
-4.89141900
-2.65932600
-0.87538600
-3.13498200
-0.21996000
-0.10717900
-0.60500300
-0.59593300

0.92745300

2.14221300

2.35525100

2.33277100

3.10093000

2.82330000

-1.41190500
-2.63860900
-1.41079300
0.50158200
-0.04185300
-1.94163500
1.53868100
2.88344600
3.08626000
2.90043900
3.66642200
0.23510100
-0.64946900
0.19058500
0.20236700
1.11009100
0.23045400
-1.03301800
-1.07452900
-1.93680900
1.49351600
-1.03619600
-1.87439200
-0.24272100

-0.96517000
0.41839400
0.98781200
0.18373100

-1.21077400

-1.77764200

-1.40885400
1.05944900
2.06711300

-1.83169000

-2.85684400
0.77317100
2.28272200
2.65622600
2.75268100
2.61744300
0.44058200
1.11039800
1.01362400

-0.75892500

-1.45255200

-1.10976200
0.16953000
2.23264800
2.11131100

-2.13332600

-2.01562200

-0.09385900
0.18868300

-0.52354900
1.18615600
0.11928700

-0.63047600

-0.38417800

-1.70537500
0.14676400

-0.09059000
1.22168600

-0.16906000

-1.25559500
0.08898700

-0.38205300
0.62986900
0.45832000
0.38947900

-0.03179100
-0.04373800
-0.03036800
-0.00282300
0.00965900
-0.00556000
-0.04380400
-0.06373800
-0.03975500
0.03003900
0.00211800
0.01344800
-0.07543300
-0.97442600
0.78318000
-0.09581600
0.12872000
-0.71436300
1.04740300
0.06886400
0.87293900
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3.00949200
4.53491100
4.73063100
0.76616900
5.44306600

3.83829100
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3.45156900
1.12050000
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-0.66674200
-1.67385600
-0.00272300
-2.34273200
-2.56110800
-2.59549500
-3.24716900
-3.01979100
-4.28667900
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-3.43562500
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-2.90873600
-0.56823100
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3.85528800
3.15071300
1.85977400
1.25229500
1.96552100
3.25699300
4.86026600
3.60291600
1.30620400
1.51038400

-1.28485300
-0.35198400

0.18474600
-0.03374600
-0.56527000

0.34101900
1.39467300
1.16415000
-0.12688300
-1.17897000
-0.94654100
0.52228200
2.40138600
1.98843600
-2.18632100
-1.77355200
-0.37408900
0.15591000
0.00211600
0.72612400
-1.46481400
-2.45803500
-1.50351200
-0.45072500
-0.44581600
-0.78617800
0.97087000
1.10865500
-1.23071600
1.92259800
-1.26894600

0.49349300
0.11703000
-0.39412500
-0.54384100
-0.15255800
0.35744000
0.89164800
0.23003400
-0.66433000
-0.26985600

-0.88305300
0.28720000
1.24388400
0.10758000

-0.47834200

-0.53844800
-0.07843700
0.33175900
0.29472900
-0.17604300
-0.58552000
-0.85979600
-0.04947100
0.66589200
-0.19345000
-0.93411800
0.74529300
1.89493000
2.25588600
2.52784400
0.03747400
-0.36556500
1.09879300
-0.70547100
-1.77513500
-0.58328200
-0.19905200
0.87336500
-0.09141800
-0.88877300
-1.03813700

0.15665300
1.29927500
1.19108400
-0.06257300
-1.20449200
-1.09520900
0.24119200
2.27847000
2.08246700
-2.18083000
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3.79909900
-0.12187800
-0.48305900
-1.46610700

0.24584500
-2.32490700
-2.62503500
-2.47153700
-3.28271500
-3.30701400
-4.28807300
-2.88522800
-3.13685300
-0.92049800
-2.31055800
-0.70713400
-1.39950200
-1.02002700
-0.29206800

-3.66217600
-3.00148700
-1.63334900
-0.90798400
-1.57608600
-2.94837400
-4.73153100
-3.55264400
-1.11015800
-1.02091300
-3.46058200
0.53908400
1.23863800
1.85172200
0.54139300
2.75600700
3.17959300
3.00510900
3.28523400
3.64024200
4.12638100
2.17982700
2.63039200
1.29613600

0.64266800
-1.11181100
-2.19451200
-2.64190000
-2.69203600
-0.77220700
-0.57502200
-1.83893000

0.06644000

1.09431400

-0.36212400

0.09858000
-0.78886400
-0.46176100

1.03728800

0.52679200

2.24297500

2.52958200

3.11842600

0.00487200
-1.15262900
-1.28854300
-0.24743800

0.92072600

1.03995300

0.10091200
-1.94740700
-2.16139700

1.71876100

1.93804600
-0.36605700
-1.65625200
-1.64517300
-2.48816400
0.55593200

1.48318500

0.48046600
-0.68464000
-0.38588700
-1.10157700
-1.74775200
-2.75113000

0.67610400

-1.99015600
-0.17999200
0.54213900
0.49307100
1.16517700
-1.26284300
-2.29573000
-1.09415800
-0.35589900
-0.72456600
-0.44056000
1.09419400
1.70531400
-1.11860200
1.60781600
-1.22360100
0.36430900
-0.48513300
-0.26566600

0.42033300
0.00793800
0.20927500
0.80851400
1.20871300
1.02334300
0.26983200
-0.48092800
-0.15903000
1.68747400
1.34825800
1.00339900
1.21816900
2.12639300
1.28005200
0.88877200
0.50886100
1.95135800
0.11942400
-0.86651500
0.68216500
-0.07923800
-0.04778700
0.78793700
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1.45509100
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1.06505300
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-0.78945000
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-0.74354600
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1.01433100
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-1.65451400

-0.83807600
0.39980300
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-0.87996800

-1.47496100

-1.30073400
0.90393600
1.95168300

-1.41364000

-1.23108000
0.01917000
-1.53184800
-1.67695200
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SECTION S$4. Effect of HCI loading on product yield

The effect of the variation in loading of HCl quantity along with amount of 1,3-diaminopropane

(2) was studied, and results are shown in Figure S2.

120 -

100 - 10 pl HCl
80 -

Yield of g - e 20l
No HCl
40

3a (%)

1 2 3 4 5
Equivalent of 1,3-diaminopropane

Figure S2. Effect of HCI loading on product yield.
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SECTION S5. The gram-scale reaction

O NZ |
©)k . H2N/\/\NH2 _":)> A
1a 2 3a
1 g (8.33 mmol) 24.99 mmol 1.1g (85%)

Figure S3. The gram-scale reaction for synthesis of 3a. Reagents and conditions: (a) 1a (1g, 8.33
mmol), 2 (24.99 mmol), I, (8 mol%), HC1 (100 pl), DMSO (15 mL), 80 °C, 4 h, 85%.
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SECTION S6. LC-ESI-MS based mechanistic studies for synthesis of 2-(4-methoxyphenyl)
pyridine (3b). In order to further support experimentally the most plausible pathway 3, a LCMS
study of the reaction mixture was performed, in order to trap possible reaction intermediates
using the model reaction of 4-methoxyacetophenone (1b) with diamine 2 under optimized

condition. After 2 hrs of reaction time, LCMS analysis of reaction mixture was performed.

O = |
I,/HCL
+H N/\/\NH e \N
2 2 DMSO0/O,
MeO 80 °C MeO
1b 2 3b

LC-ESI-MS/MS analysis was carried out on Agilent Triple-Quad LC-MS/MS system (model
6410). Liquid chromatography analyses were carried out using an Agilent 1260 Infinity (Agilent,
USA) quaternary pump equipped with an autosampler, column heater and online degasser. A
Chromolith C;3 (Merck, Germany) column (4.6 x 100 mm) was used at 30 °C temperature and
the injection volume was 10 pl. The elution was carried out with binary solvent system
consisting of water (solvent A) and acetonitrile (solvent B) at a constant flow-rate of 0.5 ml/min.
The gradient elution was used, as depicted in Table S2. The LCMS chromatogram and MS

spectras are shown in Figure S3.

Table S2. Gradient details used in LC-ESI-MS/MS analysis

Time (min) 0 10 15 17 20

% B (ACN) 10 70 70 10 10
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(e)
Figure S4. Experimental evidence to support reaction mechanism pathway 3: LCMS analysis of
reaction mixture after 2 hrs. (a). LC chromatogram of a reaction mixture; (b) MS spectrum of
peak at tg 3.1 min; (c) MS spectrum of peak at tg 6.5 min; (d) MS spectrum of peak at tg 15.9
min; (e) MS spectrum of peak at tg 9.1 min.
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SECTION S7. Synthesis of intermediate a-iodoacetophenone V and further its reaction

with diamine 2 to produce 2-phenylpyridine 3a

The procedure for synthesis of intermediate V has been provided in section S1. Next, the
intermediate V was reacted with diamine 2 using the similar procedure as described for synthesis

of 2-phenylpyridines 3a-t in section S1.

0 0
(A) +|2 I
a
la \4

0 %

®) | N
# HNT>"DNH, B N

\Y 2 3a

Figure S5. Experimental evidence to support reaction mechanism pathway 3: Synthesis of

intermediate V and further its reaction with diamine 2 to produce 2-phenylpyridine 3a

A. Synthesis of intermediate a-iodoacetophenone V. Reagents and conditions: (a) CuO/ I,
EtOH, 80 °C, 2 h, 75%;

B. Reaction of a-iodoacetophenone V with diamine 2 produces product 3a. (b) a-
iodoacetophenone V (1 equiv.), 1,3-diaminopropane (3 equiv.), I (8 mol%), HCI (10 pl),
DMSO (2 mL), 80 °C, O3, 4 h, 95%.
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