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Figure 1. Thermogravimetric diagram of the polymer (3)
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Figure 2. SEM image of the catalyst



N-(2-hydroxyphenyl)acrylamide:
OH

H
N\C/\
1]
(@]

'H NMR (400 MHz, CDCl3) 8(ppm): 8.95 (s, 1H), 7.78 (s, 1H), 7.19-7.13 (m, 2H), 7.06 (d,
J=8, 1H), 6.93-6.87 (m, 1H), 6.54 (d, J=16.4, 1H), 6.41-6.34 (dd, J= 16.8, J= 10.4, 1H), 5.89
(d, J=10.8, 1H); *C NMR (100 MHz, CDCls) & (ppm): 165.00, 148.82, 129.78, 129.40,
127.45, 125.33, 122.31, 120.56, 119.84; FT-IR (KBr): 3467, 3406, 3291, 2920, 2855, 2722,
1659, 1451, 1408, 1355, 1252, 1097, 799, 751, 611.

N-(2-((diphenylphosphino)oxy)phenyl)acrylamide:

0
\)J\NH

OPPh,

'H NMR (400 MHz, CDCI3) & (ppm): 10.07 (s, 1H), 7.83-7.45 (m, 5H), 7.62-7.59 (m, 3H),
7.55-7.53 (m,5H), 7.31 (s,1H), 7.12-7.08 (m,1H), 7.06-7.01 (m,1H), 6.83-6.80 (m, 1H); **C
NMR (100 MHz, CDCls) & (ppm): 170.88, 170.74, 148.44, 132.47, 131.63, 130.74, 130.64,
129.14, 129.02, 126.21, 122.35, 119.87, 118.50; 3'P NMR: 36.97; FT-IR (KBr): 3411, 3312,
1533, 1450, 1158, 1116, 748, 705, 538.

1,1'-biphenyl:

'H NMR (400 MHz, CDCls) & (ppm): 7.64 (d, J=7.6, 4H), 7.50-7.46 (m, 4H), 7.41-7.37 (m,
2H): 3C NMR (100 MHz, CDCls) § (ppm): 141.26, 128.78, 127.28, 127.20; FT-IR (KBr):
3439, 2957, 2918, 2855, 1260, 1090, 1024, 803.

4-Nitro-1,1"-biphenyl:



'H NMR (400 MHz, CDCls) 5(ppm): 8.34 (d, J= 8.8, 2H), 7.78 (d, J= 8.8, 2H), 7.66 (d, J=
7.6, 2H), 7.56-7.46 (m, 3H); *C NMR (100 MHz, CDCls)  (ppm): 147.66, 147.10, 138.80,
129.19, 128.95, 127.84, 127.42, 124.15; FT-IR (KBr): 2957, 2920, 2855, 1345, 1262, 1096,
1024, 852, 805, 737, 692.

2-phenylthiophene:

R

'H NMR (400 MHz, CDCl3) 8(ppm): 7.66 (d, J= 1.2, 2H), 7.64-7.35 (m, 2H), 7.34-7.31 (m,
3H), 7.13-7.11 (m, 1H); *C NMR (100 MHz, CDCls) & (ppm): 144.45, 134.42, 128.91,
128.03, 127.49, 125.98, 124.83, 123.10; FT-IR (KBr):3580, 3428, 2957, 2918, 797, 597, 502,
461, 440.

[1,1'-biphenyl]-4-carbonitrile:

O~

'H NMR (400 MHz, CDCl3) §(ppm):7.77-7.71 (m, 4H), 7.63 (m, 2H), 7.54-7.44 (m, 2H),
7.29 (S, 1H); **C NMR (100 MHz, CDCls) & (ppm):145.70, 139.20, 132.64, 129.15, 128.70,
127.77, 127.27, 119.00, 110.93; FT-IR (KBr):2922, 2856, 2216, 1593, 1473, 1398, 842, 767,
692, 558, 511.

4-Methoxy-1,1'-biphenyl:

'H NMR (400 MHz, CDCls) 8(ppm): 7.58 (m, 4H), 7.45 (m, 2H), 7.36 (d, J= 7.2, 1H), 7.03
(d, J= 8.8, 2H), 3.89 (s, 3H); *C NMR (100 MHz, CDCls) & (ppm): 159.15, 140.85, 133.80,
128.74, 128.18, 126.76, 126.68, 114.21, 55.38; FT-IR (KBr): 2953,2920, 2848, 1608, 1521,
1478, 1452, 1280, 1246, 1033, 831, 804, 684, 484.

4-chloro-1,1'-biphenyl:



)

'H NMR (400 MHz, CDCls) 5 (ppm): 7.60-7.55 (m, 4H), 7.50-7.40 (m, 4H), 7.38 (s, 1H); *°C
NMR (100 MHz, CDCl3) & (ppm):140.02, 139.69, 133.40, 128.93, 128.91, 1228.42, 127.62,
127.02; FT-IR (KBr): 2922, 2856, 1467, 1387, 1262, 1010, 826, 754, 684, 468.

4-fluoro-1,1'-biphenyl:

)

'H NMR (400 MHz, CDCls) 8(ppm): 7.66-7.57 (m, 4H), 7.51-7.46 (m, 2H), 7.41-7.37 (s,
1H), 7.20-7.15(m, 2H); *C NMR (100 MHz, CDCls) & (ppm): 140.29, 137.38, 137.35,
128.86, 128.79, 128.76, 128.68, 127.29, 127.20, 127.06, 115.75, 115.54; “°F NMR (376
MHz, CDCls) § (ppm): -115.86; FT-IR (KBr): 3552, 3481, 3415, 3235, 1642, 1256, 1093,
1018, 829, 798, 753, 688, 478.

4-methoxy-4'-nitro-1,1"-biphenyl:

'H NMR (400 MHz, CDCls) 5 (ppm): 8.31 (d, J=8.8, 2H), 7.73 (d, J=8.8, 2H), 7.62 (d, J=8.8,
2H), 7.05(d, J=8.8, 2H), 3.91(s,3H); *C NMR (100 MHz, CDCl3) 5 (ppm): 160.46, 147.24,
146,56, 131.10, 128.61, 127.11, 124.19, 114.63, 55.46; FT-IR (KBr): 1594, 1510, 1452,
1339, 1250, 1181, 1101, 1021.

4,4'-dimethoxy-1,1'-biphenyl:

'H NMR (400 MHz, CDCl3) § (ppm): 7.51 (d, J=8.8, 2H), 7.00 (d, J=8.8, 2H), 3.88 (s, 3H);
13C NMR (100 MHz, CDCls) & (ppm):158.69, 133.49, 127.77, 114.17, 55.38; FT-IR (KBr):
3415, 2952, 2922, 2842, 1610, 1498, 1264, 1180, 1039.



4,4'-dichloro-1,1'-biphenyl:

'H NMR (400 MHz, CDCls) & (ppm): 7.52-7.50 (d, J=8.4, 4H), 7.45-7.43 (d, J=8.4, 4H); *C
NMR (100 MHz, CDCls) & (ppm):138.44, 133.76, 129.08, 128.25; FT-IR (KBr): 2921, 2855,
1087, 1015, 850, 541, 499.

3,5-difluoro-4'-nitro-1,1'-biphenyl:

F
F

'HNMR (400 MHz, CDCls) & (ppm): 7.79 (d, J=8.4, 2H), 7.68 (d, J=8.8, 2H), 7.17-7.11(m,
2H), 6.93-6.87 (m, 1H); *C NMR (100 MHz, CDCls) § (ppm): 164.75, 164.63, 162.27,
162.14, 147.82, 145.08, 141.98, 141.88, 138.69, 127.94, 124.88, 124.34, 110.61, 110.54,
110.42, 110.35, 104.47, 104.22, 103.97; *°F NMR (376 MHz, CDCl3) § (ppm): -108.34; FT-
IR (KBr): 1633, 1591, 1509, 1452, 1396, 1343, 1258, 1193, 1108, 1022, 839, 799, 745, 682,
595, 519.

1-phenylnaphthalene:

'H NMR (400 MHz, CDCls) & (ppm): 7.96-7.89 (m, 2H), 7.59-7.57 (m, 1H), 7.55-7.53 (m,
6H), 7.52-7.48 (m, 3H); *C NMR (100 MHz, CDCls) § (ppm): 140.77, 140.28, 133.80,
131.63, 131.62, 130.11, 130.10, 128.29, 127.66, 127.27, 126.96, 126.05, 125.80, 125.42; FT-
IR (KBr): 3050, 2921, 2856, 1590, 1498, 1448, 1392, 701, 653, 565.

2-(naphthalen-1-yl)thiophene:



(O
> )
S
IH NMR (400 MHz, CDCls) 5 (ppm): 8.32-8.29 (m, 1H), 8.03-7.91 (m, 2H), 7.68-7.64(m,
1H), 7.60-7.56 (m, 3H), 7.54-7.46(m, 1H), 7.37-7.32(m, 1H), 7.27-7.24(m, 1H); 3C NMR
(100 MHz, CDCl3) 6 (ppm): 141.84, 133.91, 132.50, 131.94, 128.46, 128.40, 128.27, 127.46,

127.35, 126.51, 126.08, 125.83, 125.70, 123,32; FT-IR (KBr): 3051, 2960, 2856, 1586, 1505,
1433, 1387, 1329, 1262, 1217, 1167, 1092, 1023, 840, 794, 697, 610, 550.

4-methyl-1,1'-biphenyl:

O

'H NMR (400 MHz, CDCl3) & (ppm): 3.01 (s, 3H), 7.39 (d, 2H, J=7.6), 7.49-7.45 (t, 1H),
7.59-7.55 (t, 2H), 7.65 (d, 2H, J=8), 7.75-7.73 (t, 2H); **C NMR (100 MHz, CDCl3) 5 (ppm):
141.33, 138.53, 137.16, 129.68, 129.67, 128.91, 127.18, 127.16, 21.29; FT-IR (KBr): 3416,
2958, 2368, 1626, 1508, 1023, 622, 545, 501, 482, 464, 442, 424,

2-methyl-1,1'-biphenyl:

Me

'H NMR (400 MHz, CDCls) 5 (ppm): 2.35 (s, 3H), 7.34-7.31 (t, 4H), 7.42-7.39 (t, 3H), 7.50-
7.46 (t, 2H); 13C NMR (100 MHz, CDCI3) & (ppm): 142, 141.98, 135.40, 130.36, 129.86,
129.25, 128.12, 127.31, 126.82, 125.82, 20.55; FT-IR (KBr): 3677, 3527, 3440, 2921, 2857,
1736, 1456, 1261, 1094, 808, 557, 447.

5-phenylpyrimidine:
N=
W,
'H NMR (400 MHz, CDCl3) & (ppm): 9.25 (s, 1H), 9.01 (s, 2H), 7.64-7.60 (m, 2H), 7.58-7.54
(m, 2H), 7.53-7.49 (m, 1H); *C NMR (100 MHz, CDCls) & (ppm): 157.14, 154.91, 134.50,

134.10, 129.51, 129.16, 127.04; FT-IR (KBr): 3659, 3038, 2960, 2921, 2856, 1726, 1549,
1411, 1260, 1089, 1019, 867, 802, 696.



[1,1'-biphenyl]-4-carbaldehyde:

'H NMR (400 MHz, CDCls) & (ppm): 10.09 (s, 1H), 8.21-7.98 (m, 2H), 7.80-7.72 (m, 2H),
7.69-7.67 (M, 2H), 7.54-7.46 (m, 2H), 7.44 (s, 1H); *C NMR (100 MHz, CDCl3) & (ppm):
192.00, 147.24, 139.74, 135.21, 130.32, 129.06, 128.52, 127.73, 127.41; FT-IR (KBr): 1597,
1480, 1412, 1298, 1214, 832, 757, 698.

[1,1'-biphenyl]-3-carbaldehyde:

CHO

'H NMR (400 MHz, CDCl3) 5 (ppm): 10.13 (s, 1H), 8.41 (s, 1H), 8.14 (s, 2H), 7.91-7.88 (m,
3H), 7.68-7.42 (m,3H); *C NMR (100 MHz, CDCls) 5 (ppm): 192.45, 142.19, 139.71,
136.93, 133.19, 129.54, 129.05, 128.69, 128.25, 128.06, 127.19; FT-IR (KBr): 1579,1316,
1260, 743, 694, 613.

[1,1'-biphenyl]-4-ol:

O~

'H NMR (400 MHz, CDCls) & (ppm): 7.58 (d, J=7.6, 2H), 7.52 (d, J=8.4, 2H), 7.47-7.43 (m,
2H), 7.36-7.29 (m, 1H), 6.94 (d, J=8.4, 2H), 4.68 (s,1H); *C NMR (100 MHz, CDCls) &
(ppm): 155.07, 140.77, 134.06, 128.75, 128.43, 128.42, 1226.75, 115.66; FT-IR (KBr): 3645,
3529, 3441, 2960, 2784, 2371, 1516, 1259, 1092, 1020, 802, 756, 690, 557, 429.

5-phenyl-1H-indole:

O

—



'H NMR (400 MHz, CDCls) § (ppm):8.23 (s, 1H), 7.9 (s, 1H), 7.69 (d, J=7.6, 2H), 7.45-7.49
(m, 4H), 7.29-7.36 (m, 2H), 6.65(s,1H); *C NMR (100 MHz, CDCls) & (ppm):142.57,
135.32, 133.46, 128.66, 128.41, 127.42, 126.33, 124.87,121.96, 119.29, 111.27, 103.08; FT-
IR (KBr): 2959, 2922, 2855, 2357, 1713, 1463, 1264, 1093, 1022, 877, 805, 762, 697.

[1,1'-biphenyl]-2-carbaldehyde:

OHC

'H NMR (400 MHz, CDCls) 3(ppm): 10.02 (s, 1H), 8.07 (d, J=8, 1H), 7.70-7.66 (m, 1H),
7.56-7.43 (m, 5H), 7.41 (5,2H); *C NMR (100 MHz, CDCl3) & (ppm): 192.55, 146.01,
137.76, 133.72, 133.61, 130.81, 130.14, 128.46, 128.15,127.81, 127.59; FT-IR (KBr): 3639,
2921, 2855, 2751, 1695, 1597, 1462, 1395, 1260, 1193, 1085, 1019, 752, 702, 651.

4-(naphthalen-1-yl)benzonitrile:

W,

'H NMR (400 MHz, CDCl3) & (ppm): 7.97 (m, 2H), 7.82 (m, 3H), 7.65(d, J=8, 2H), 7.61-
7.55 (m, 2H), 7.53-7.49 (m, 1H), 7.44(d, J= 6.8, 1H); *C NMR (100 MHz, CDCl3) & (ppm):
145.69, 138.21, 133.80, 132.18, 130.96, 130.85, 128.81, 128.58, 127.07, 126.68, 126.21,
125.38, 125.22, 118.99, 111.16; FT-IR (KBr): 3049, 2958, 2921, 2855, 2227, 1647, 1605,

1502, 1458, 1395, 1339, 1261, 1096, 1022, 966, 573.

3',5'-difluoro-[1,1'-biphenyl]-4-carbonitrile:

F
)
F

'H NMR (400 MHz, CDCls) & (ppm): 7.79 (d, 2H, J=8), 7.68 (d, 2H, J=8), 7.17-7.10(m, 2H),
6.93-6.87(m, 1H); **C NMR (100 MHz, CDCls) & (ppm): 164.74, 164.62, 162.27, 162.14,

10



143.20, 142.39, 132.85, 127.74, 118,51, 112.25, 110.42, 110.35, 110.23, 110.16, 104.22,
103.97, 103.72; °F NMR (376 MHz, CDCls) & (ppm): -108.49; FT-IR (KBr): 2219, 1594,
1556, 1447, 1396, 1334, 1259, 1205, 1112, 1023, 988, 871, 830, 675, 599, 539, 505.

4'-methoxy-[1,1'-biphenyl]-4-carbaldehyde:

'H NMR (400 MHz, CDCls) & (ppm): 10.07 (s, 1H), 7.96 (d, J= 8.4, 2H), 7.75 (d, J= 8.4,
2H), 7.05(d, J= 8.8, 2H), 7,04(d, J= 8.4, 2H), 3.90 (s, 3H); **C NMR (100 MHz, CDCls) §
(ppm): 191.97, 160.13, 146.82, 134.69, 132.08, 130.37, 128.54, 127.09, 114.50, 55.44; FT-IR
(KBr): 1682, 1600, 1292, 1260, 1183, 1088, 1025, 699, 490.

4'-methyl-[1,1'-biphenyl]-4-carbaldehyde:

'H NMR (400 MHz, CDCls) § (ppm): 10.08 (s, 1H), 7.97 (d, J=8, 2H), 7.79-7.73 (m, 2H),
7.59-7.56 (m, 2H), 7.38-7.32(m, 2H), 2.45(s, 3H): *C NMR (100 MHz, CDCI3) & (ppm):
191.99, 147.19, 138.57, 136.82, 134.99, 130.32, 129.78, 127.45, 127.23, 21.23; FT-IR (KBr):
2959, 2923, 2857, 2729, 1697, 1605, 1454, 1386, 1263, 1082, 1020, 695, 472.

1,2-diphenylethyne:

'H NMR (CDCls, 400 MHz) & (ppm): 7.58-7.56 (m, 4H), 7.41-7.37 (m, 6H); *C NMR

(CDCls, 100 MHz) & (ppm): 131.66, 128.40, 128.32, 128.30, 89.42; FT-IR (KBr): 3687,
3062, 3023, 2920, 2288, 1535, 1439, 1381, 1066, 1023, 913, 754, 726, 688, 660, 541, 518

1-nitro-4-(phenylethynyl)benzene:

11



We =y

'H NMR (CDCls, 400 MHz) & (ppm): 8.25 (d, J=8, 2H), 7.70 (d, J=8, 2H), 7.61-7.57 (m,
2H), 7.46-7.40 (m, 3H); *C NMR (CDCls, 100 MHz) & (ppm): 146.99, 132.30, 131.88,
130.29, 129.32, 128.58, 123.68, 122.12, 94.74, 87.59; FT-IR (KBr): 2207, 1687, 1587, 1508,
1170, 1098, 819, 757, 685.

2-(phenylethynyl)thiophene:

S
< >—<: \ |
'H NMR (CDCls, 400 MHz) & (ppm): 7.59-7.56 (m, 2H), 7.42-7.38 (m, 3H), 7.36-7.33 (m,
2H), 7.07-7.05 (m, 1H); *C NMR (CDCls;, 100 MHz) & (ppm): 131.95, 131.46, 128.47,

128.42,127.31, 127.15, 123.35, 122.96, 93.08, 82.66; FT-IR (KBr): 3551, 3473, 3411, 3233,
1625, 799, 751, 694.

1-chloro-4-(phenylethynyl)benzene:

o=
'H NMR (CDCls, 400 MHz) & (ppm): 7.58-7.54 (m, 2H), 7.50 (d, J= 8.4, 2H), 7.41-7.35 (m,
5H); *C NMR (CDCls, 100 MHz) & (ppm): 134.28, 132.84, 131.63, 128.73, 128.52, 128.43,

122.94, 121.80, 90.34, 88.26; FT-IR (KBr): 2207, 1687, 1587, 1508, 1170, 1098, 819, 757,
685.

1-methoxy-4-(phenylethynyl)benzene:

weo— =)

'H NMR (CDCls, 400 MHz) & (ppm): 7.56-7.50 (m, 4H), 7.40-7.34 (m, 3H), 6.91 (d, 2H, J=
8.8), 3.87 (s, 3H); **C NMR (CDCls, 100 MHz) & (ppm): 159.62, 133.08, 131.48, 128.34,
127.97, 123.60, 115.38, 114.01, 89.38, 88.08, 55.34; FT-IR (KBr): 3054, 2955, 2923, 2846,
1599,1507, 1450, 1252, 1177, 1139, 1100, 1073, 1026, 829, 804, 753, 692, 526.

12



1-fluoro-4-(phenylethynyl)benzene:

~O=)

'H NMR (CDCls, 400 MHz) & (ppm): 7.58-7.54 (m, 4H), 7.42-7.36 (m, 3H), 7.11-7.06 (t,
2H): *C NMR (CDCls, 100 MHz) § (ppm): 163.76, 161.28, 133.56, 133.47, 132.54, 131.59,
129.25, 128.48, 128.42, 128.38, 123.10, 119.40, 119.37, 115.79, 115.57, 89.07, 89.06, 88.32;

F NMR (376 MHz, CDCls) & (ppm): -110.96; FT-IR (KBr): 2921, 2856, 1882, 1746, 1589,
1557, 1443, 1272, 1219, 1155, 1096, 1021, 836, 798, 751, 685, 655, 504, 485.

3-phenylprop-2-yn-1-ol:

O

'"H NMR (CDCls, 400 MHz) & (ppm): 7.49-7.45 (m, 2H), 7.38-7.32 (m, 3H), 4.54 (s, 2H),
1.23 (s, 1H); **C NMR (CDCls, 100 MHz) & (ppm): 131.71, 128.53, 128.55, 122.53, 87.18,
85.76, 51.71; FT-IR (KBr): 3409, 3064, 2922, 2858, 2236, 1959, 1741, 1488, 1445, 1367,
1260, 1084, 1026, 801, 756, 691, 619, 574, 518.

3-(thiophen-2-yl)prop-2-yn-1-ol:

| =

S OH

'H NMR (CDCls, 400 MHz) & (ppm): 7.30-7.29 (m, 1H), 7.25 (d, 1H, J= 3.6), 7.02-6.99 (m,
1H), 4.54 (s, 2H), 1.81 (s, 1H); *C NMR (CDCl;, 100 MHz) & (ppm): 132.44, 127.48,
127.01, 122.43, 91.12, 79.10, 51.77; FT-IR (KBr): 3374, 3103, 2921, 2856, 2221, 1635,
1516, 1418, 1356, 1258, 1227, 1188, 1082, 1016, 911, 837, 802, 701, 574.

13



4-(phenylethynyl)benzaldehyde:

ore{ =)

'H NMR (CDCls, 400 MHz) & (ppm): 10.06 (s, 1H), 7.91 (d, 2H, J= 8), 7.71 (d, 2H, J= 8),
7.61-7.58 (m, 2H), 7.42-7.41 (m, 3H); *C NMR (CDCls, 100 MHz) § (ppm): 191.51, 135.41,
132.14, 131.82, 129.64, 129.63, 129.01, 128.52, 122.50, 93.48, 88.54; FT-IR (KBr): 3734,
3426, 2920, 2845, 1695, 1634, 1603, 1563, 1094, 1022, 811, 751, 688, 627, 508.

5-(phenylethynyl)pyrimidine:

N

=0

N—
'H NMR (CDCls, 400 MHz) & (ppm): 9.19 (s, 1H), 8.91 (s, 2H), 7.61-7.58 (m, 2H), 7.45-7.40
(m, 3H); **C NMR (CDCls;, 100 MHz) & (ppm): 158.63, 156.55, 131.82, 129.45, 128.60,

121.76, 120.06, 96.47, 82.25; FT-IR (KBr): 3037, 2878, 2394, 2219, 1950, 1713, 1539, 1493,
1445, 1412, 1334, 1180, 1068, 1019, 805, 757, 702, 635, 545.

4-(p-tolylethynyl)benzaldehyde

o=

'H NMR (CDCls, 400 MHz) & (ppm): 10.05 (s, 1H), 7.89 (d, 2H, J= 8), 7.70 (d, 2H, J= 8),
7.48 (d, 2H, J= 8), 7.22 (d, 2H, J=8), 2.42 (s, 3H); **C NMR (CDCls, 100 MHz) & (ppm):
191.50, 139.32, 135.27, 132.05, 131.73, 129.90, 129.61, 129.29, 119.42, 93.83, 88.02, 21.62;
FT-IR (KBr): 3552, 3476, 3413, 3238, 2960, 2921, 2842, 2209, 1697, 1606, 1512, 1257,
1204, 1170, 1091, 1020, 811, 623, 509, 478.

5-(p-tolylethynyl)pyrimidine:

14



N
(OO
-

'H NMR (CDCls, 400 MHz) § (ppm): 9.17 (s, 1H), 8.89 (s, 2H), 7.48 (d, 2H, J= 8), 7.23 (d,
2H, J=8), 2.42 (s, 3H). *C NMR (CDCls, 100 MHz) & (ppm): 158.57, 156.45, 139.81,
131.72, 129.37, 120.27, 118.69, 96.74, 81.72, 21.65; FT-IR (KBr): 3543, 2921, 2856, 2214,
1930, 1647, 1541, 1506, 1456, 1416, 1186, 1155, 1094, 1024, 813, 799, 714, 629, 463.

3-(phenylethynyl)benzaldehyde:

OHC

'H NMR (CDCls, 400 MHz) & (ppm): 10.06(s, 1H), 8.07(s, 1H), 7.88(d, 1H, J=7.6), 7.83-
7.80(t, 1H), 7.60-7.55(m, 3H), 7.42-7.40(t, 3H); *C NMR (CDCls;, 100 MHz) & (ppm):
191.60, 137.13, 136.52, 133.02, 131.73, 129.14, 128.92, 128.75, 128.47, 124.58, 122.68,

90.95, 87.85; FT-IR (KBr): 3415, 3060, 2962, 2922, 2855, 2355, 1789, 1488, 1442, 1263,
1192, 1092, 1024, 868, 801, 754, 685.

15
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NAME, Dr.Gheli nejad{hamed)
BXPND 2
QOH DROCNO 1
Date_ 20140820
Time 12.35
THSTRUM spect
PROBHD 5 mm PABBO BE-
PULFROG %930
™ 65536
SOLVENT CDCL3
us 12
o5 0
s 8012.820 Hz
FIDRES 0.122266 Hz
pto) 4.08%4966 sec
RG 203
oW §2.400 usec
DE 6.30 uszec
TE 285.9 X
s I ! [ o1 £.00000000 sec
o J | | D0 1
= CHANKEL £1 =
1E
14.00 usac
~2.00 dn
11.86353406 W
400.2236020 MHz
32768
400.2200000 Mz
B
0
0.30 Hz
0
1.00
P
L :
1 T T T 1 T
12 11 10 6 5 2 1 ppm

(}.98¥ @ -

1.00—
1.00

'H NMR of N-(2-hydroxyphenyl)acrylamide (1)
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OH EXPHO 3
H PROCNO 1
Date_ 20140820
Nxcft\\.\ Time 12.39
i INSTRUM spect
PROEHD 5 mm PABBO BB-
s} PULEROG 2gpg30
n 5536
SOTVENT cNcl13
NS 420
DS a
SWH 25252.525 He
FTDRES 0.385323 n=
BQ 1.2976623 sec
RG 2050
Dy 19.800 usec
DE 6.50 usec
TF 285.9 K
Dl 2,00000000 sec
Dl1 0.03000000 sec
DO 1
CEAKNEL £1
nucl 13¢
Pl 95.00 usec
PL1 -0.%0 dB
PL1W 42.0280188%5 W
SFO1 100.6475784 MHz

= CHAKNEL £2 ==
waltzlG
18

14.16 dE

17.20 dB
11.86359406 W
0.28722104 W
0,12129%34 w
400.2216009 MEz

32768
100.635353%0 Mz
FM

1.40

240 220 200 180 160 140 120 100 80 60 40 20 ppm

3C NMR of N-(2-hydroxyphenyl)acrylamide (1)
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\%M/Kﬂ%%) NAME Dr.Gholi nejad (hamed)
= EXPNO 11
PROCHNO 1
Date_ 20140901
Time 10.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2430
D 65536
SOLVENT cDC13
OPPhs — o 3
NH DS 0
SHH 8012.820 Hz
] FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 322
D 62.400 usec
DE 6.50 usec
TE 294.9 K
D1 6.00000000 sec
TDO 1
CHANNEL f1 =
NUC1 1H
Pl 14.00 usec
PL1 -2.00 dB
! PLLW 11.86359406 W
/ it SFO1 400.2236020 MHz
SI 32768
SF 400.2200000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
12 11 10 5 4 3 2 ppm

9 8 7 6
B EEaEEE
- 165 |03 |||l =l

'H NMR of phosphinite monomer (2)
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EXPNO 38
DPPhQ PROCHO 1
NH Date_ 20141129
Time 10.22
0 INSTRUM spact
PROBHD 5 rm PABBEO B2-
PULPROG 7gpg30
TD 65536
SOLVENT cocl3
NS 400
DS 0
SWH 25252,525 Hz
FIDRES 0.385323 H=
AQ 1.2276623 sec
RG 2050

Pl 9.00 usec
PL1 -0.80 dB
PLIW 42.02801835 w
SFOL 100.6479784 MEz
= CHANNETL £2
CPDPRG2 waltzl6
nuc2 1H
PCPD2 20.00 usec
PLZ -2.00 dB
14,16 dB
17.50 dB

11.86352406 W
0.28722104 ®
0.12138934 W
400.2216009 MHz
32768
100.63535230 MHz
A

—T - 1 - T - T & T -~ T T T F T - T I 7 T 7 T 7 1
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of phosphinite monomer (2)
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36.97

NH

1
O 201403501
FULPROG
™
SOLVENT
NS
ng 0
SWH §4102.563 Hz
FICRES 0.$78127 Hz
RO 0.5112308 s=c
RG
DR 7.800
DE
TE 295.1
D1 2.0000000
D11 0.0300000
™ 1
CEANNEL £1
9.00 usec
0.30 dB

22.62180710 W
162.0363278 MHz

"EANNEL £2
CELPRGZ waltzl6
[olecers 1H
PCEDZ 30.00 usec
PLZ -2.00
PL12 14,48
PL13 17.90
BL2W 11.86359406 ®
PL12W 0.26E81873
PL13W 0.,12139934
SFOZ 100.2216009 MHz
51 32768
SF 162.0120260 MHz
I | WD EM
| 58B 0
” ) l ! il b 1B 1.00 Hz
| ! GB a
pC 1.40

T \ \
300 250 200 150 100 50 0 ppm

1P NMR of phosphinite monomer (2)
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'H NMR of 1,1"-biphenyl
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NEME Dr.Gholi nejad (hamed
EXPHO 30
PROCHD 1
Date_ 20141115
Time 12.21
INSTRUM spect
PROBHD 5 mm PABBO BB
PULIROG zg30
TD 65536
SOLVENT CDCL3
NS 12
DS 0
SWH g80l2.820 Ez
FIDRES 0.122266 Ez
RQ 4.08945866 sec
RG 1
bW 62.400 usec
LE 6.50 usec
TE 2%4.9 K
D1 §.00000000 sec
™) 1

= CHANNEL {1 =

wocl in
P1 14.00
PL1 -2.00
PL1W 11.8635%406
5FO1 100.2236020
SI 3z7ed
SF 400.2200000
it EM
55B 0
LB .30
GE 0
FC 1.00

usec

dB

MHz
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NAME bOr.Gholi nejad(hamed)
EXPNO 31
EROCNO 1
Date_ 20141115

Time 12.24
INSTRUM spect
FROBHD 5 mm PABBO EE-
DULEROS 2gpg 30

0 65536
SOLVENT CDC13

ns 109

ns il

SWH 25252 ,525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2059

oW 19.800 usec
DE 6.50 usec
TE 294.8 K

Dl 2.00000000 sec
D11 0.03000000 sec
TR 1

= CHANNET, f1

9.00 usec
—0.90 dB
EL1W 42.02801895 W
SFO1 100.6979784 Miz
HANNEL £2
CEDERG2 waltzlé
NOC2 ik
PCPR2 90.00 usec
PL2 -2.00 dB
PL1Z 14.16 dB
FL13 17.90 dB
PL2KW 11.86359406 W
PL12W 0.28722104 W
FL13W 0.12139934 W
SFOZ 400.2216009 MHz
SI 327
SF 100.8353590 MMz
wow EM
550 bl
LB 1.00 Hz
GB 0
PC 1.49

I I I I
160 140 120 100 80 60 40 20 ppm

\
240 220 200 180

3C NMR of 1,1'-biphenyl
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( PROCNG 1
Date_ 20141115
O Time 11.54
INSTROM spect
PROBHD 5 mm PABBO BE-
PULPROG 2q30
TD 65536
SOLVENT [sislehRe]
NS 12
[a):4 o
SWH 8012.820 H=z
FIDRES 0.122266 Hz
aQ 4.0B94966 sec
"
]
BL1W 11.86359406 W
SFOL 400.2236020 MHEz
51 32768
SF 400.2200000 MEz
WD EM
558 o
LB 0.30 Hz
GE o
PC 1.00
e e e
12 11 10 9 8 7 6 5 1 3 2 ppm
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'H NMR of 4-Nitro-1,1'-bipheny!
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\\/ ‘ WV/ \/ NAME Dr.Gholi nejad(hamed)
EXPNO 28
PROCHO 1
c}Erq Date_ 20141115
Time 11.5%
INSTRUM spect
PROEBHD S mm PREROC BE-
PULPROG zgpg30
D 65536
SOLVENT cbrlz
N8 330
D3
SWH 25252 .525 Ha
FIDRES 0.385323 Hz
AQ 1.297662% szac
RG 2050
DH 12.800 usec
nr 6.50 usec
TE 295.2 K
Dl 2.00000000 sac
D1l 0.03000000 sec
™o 1
CHANKEL f1 =
13c
9.00 usec

42.02801895 w
100.6479784 MHz

CHENKEL f2

CEDPRGZ waltzl6
nuc2 14
pPCPD2 90.00 usec
PL2 -2.00 4B
PL12 14.16 dB
PL13 17.%0 dB
L2 11.85359406 W
PL12W 0.28722104 W
PL13W 0.12139934 W
SF02 400.221600% MHz
ST 32768

SF 100.63539%0 MHz
WOW EM

S5B a

o) 1.00 1=
GR a

BC 1.40

T T T T T T T T T T T T 1
240 220 200 180 160 140 120 100 80 60 40 20 ppm

3C NMR of 4-Nitro-1,1"-biphenyl
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NAME Dr.Ghali nejad{hamed)
EXPNC 32
PROCNO 1
Date_ 20141115
Time 12,35
INSTRIM spact
PRCBED 5 rm PABBO BB-
PUTPROG 7930
D 65538
SOLVENT coel3
i 12
L5 0
3WH 8012.820 Hz
FIDRES 0.122286 Hz
AQ 4.0894966 sec
RS 362
C# £2.400 usec
DE 6.50 usec
TE 294.8 X
Ll €.00000000 sec
TDO 1
= CHANNET. f1 =
1H
11.00 usec
=2.00 dB
1.86359406 W
400.2236020 MHz
32768
400.2200000 MHz
EM
0
0.30 Hz
0
1.00




W oo e
T Tmomomom—
g sazazas BRUKER
T e
LRI A
‘ \\\‘ // W HAME Dr.Gholi nejad{hamed)
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PROCHO 1
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Time 16.38
INSTRUM spect
PRCEHD 5 mm PASEO EE-
DULPROG zgpg 30
TD 65538
SOLVENT CDCl3
N3 1740
DS [
SHE 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG
)
DE
TE
Dl 2.00000000 sec
D1l 0.03000000 sec
DD 1
ffffffff CHANNEL f1 ——====-=
NUCLl 3c
Pl 9.00 usec
PL1 -0.90 dB
PLlW 42.02801895 w
5F01 100.6473784 MHz
= CHANNEL [2 =
waltzlg
11
30.00 usec
-2.00 dB
14.1% dB
17.90 dB
11.86359406 W
0.28722104 W
0.12139934 W
400.2216008 MHz
32768
100.6353990 MHz
EM
0
1.00 Hz
)
1.40
kil W M AN

T
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3C NMR of 2-phenylthiophene
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EXFNO 426
PROCNO 1
Date_ 20130315
Time 15.28
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zg30
TD 65536
SOLVENT coels
NS 11
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
a0 4.0894966 sec
RG 406
DH 62.400 usec
DE 6.50 usec
TE 294.4 K
Dl 6.00000000 sec
TDO 1
CHANNEL f1 =
1H
14.00 usec
-2.00 dB
11.86359406 W
400.2236020 MHz
32768
400.2200000 MHz
EM
0
0.30 Hz
[
1,00

[

1 10 9 8 7
ANINN|—=|N

2 1 ppm

'H NMR of 4-methyl-1,1'-biphenyl
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EXPNO a39
PROCNO 1
Date_ 20130520
Time 8.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT CDCl3
NS 50
DS 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
20 1.2976629 sec
RG 2050
oW 19.800 usec
DE 6.50 usec
TE 294.4 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
CHANNEL f1
NUCl 13c
Pl 9.00 usec
PL1 -0.90 dB
PL1W 42.02801895 W
SFO1 100.6479784 MHz
= CHANNEL £2 =

CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 14.16 dB
PL13 17.90 dB
PL2W 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12139934 W
SF02 400.2216009 MHz
ST 32768
SF 100.6353980 MHz
WDW EM
S5B 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

3C NMR of 4-methyl-1,1'-biphenyl
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NAME Dr.Gholi nejad(hamed
EXENO 235
PROCNO 1
Date_ 20120519
Time 15.25
INSTRUM spect
PROEED 5 mm PABEO BE-
PULPROG zg30
D 65536
SOLVENT cDCl3
NS 24
DS a
SWH 8012,820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 1030
DW 62.400 usec
DE 6.50 usec
TE 233.3
D1 6.00000000 sec
DO 1
CHANNEL f1
1H
14.00 usec
-2.00 dB
11.86359406 w
400.2236020 MHz
32768
400.2200000 MHz
EM
Q
0.30 Hz
a
1.00

11

10

J}W
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'H NMR of 2-methyl-1,1'-biphenyl
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3C NMR of 2-methyl-1,1'-biphenyl
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NAME Dr.Gheli nejad(hamed)
EXPNO 236
PROCNO 1
Date_ 20120519
Time 15.29
INSTRUM spect
PROBHD 5 mm PABEQ BB-—
PULPROG zgpg
i) 65536
SOLVENT CDCl3
NS 50
Ds 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
oW 13.800 usec
DE 6.50 usec
TE 293.7 K
Dl 3.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £l ==
13c
9.00 usec
=-0.90 dB

42.02801895 w
100.6479784 MHz

= = CHANNEL f2 ==
CPDEPRG2 waltzlé

ucz 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL1Z 14.16 dB
PL13 17.90 dB
PL2W 11.86359406 W
PL1ZW 0.28722104 W
PL13W 0.12139934 W
SFo2 400.2216009 MHz
ST 32768

SF 100.6353990 MHz
WDW EM
S5B o]

LB 1.00 Hz
GB 1]

PC 1.40
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EXENQ 58
PROCHO 1
Date_ 20150131
L 10.57
NG INSTRUM spect
PROBHND 5 mm PA3BO BE-
PULPROG zg30
TD 65336
SOLVENT ChC13
NS é
D3 0
SWE BQ12.820 E:z
FTORES 0.122266 Ha
AD 4.0834966 zec
RG 114
D 62.400 unsec
DE .50 usec
TE 294.8 K
Dl 6.00000000 sec
TDG 1
¢
EEL
PL1W 11.86353406 W
SFOL 400.2236020 MHz
ST 32768
SF 400.2200000 MHz
WD it
58B o
1B 0.30 Hz
GB [
PC 1.00
4
T I I T I T I T T I
12 11 10 9 8 6 5 4 3 2 1 ppm
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'H NMR of [1,1'-biphenyl]-4-carbonitrile
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1

Date_ 20150131

Time 11.01

Nc Q INSTRUM spect
DROBHD 5 mm PABEO BE-

PULPRCG 2qpg30
™ 65036
SOLVENT CDC13
NS 80
s a
SWH 25252.525 Hz
FTDRRES 0.385323 n=
2Q 1.297662% sec
RG 2050
DR 15.800
DE 6.50
TE 285.1
nl 2.00000000 s=ac
D1l 0.03000000 se
DO 1

= CHANNEL f1

9.00 usec
—0.9%0 de
42.02801895 W
100.6475784 MH=

= CHANNEL 2 =
waltzle
KUCZ 14
BCEDZ 90.00 usec
PL2 -2.00 de
PL1Z 14.16 dB
PL13 17.590 dB
PL2W 11.86355406 w
PL1ZW 0.28722104 W
PL13W 0.12135%34 W
8FOZ 400.2216009% MHz
sI 32768
SF 100, 6353280 MHz
WOW EM
558 a
LE 1.00 Hz
GB s}
PC 1.40

MWWM

\ T \ \ \ \ T \ \ \ T T 1
240 220 200 180 160 140 120 100 80 60 40 20 ppm

3C NMR of [1,1'-biphenyl]-4-carbonitrile
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‘\m-lj:"‘x“‘\\i %/ J NAME Dr.Gholi nejad(hamed)
T Y = EXPHO 26
MeaO TN T PROCNO 1
Date_ 20141115
Time 11.20
INSTRUM -t
PROBHD
PULPROG
TD
SCLVENT
N3
ns Q
SWH B012.820 Az
FIDRES 0.12224646 Hz
AG 4.0B894846 sec
RG 181
oW 82.400 usec
DE 6.50 usec
TE 295.2 K
Dl 6,00000000 sec
TDO 1
HANNEL £1
NUC1 1H
Pl 14.00 usec
PL1 -2.00 dB
PL1W 11.86353406 W
5FOL 400.2236020 MEz
{( 51 32748
i 5F 400.2200000 HEz
WDW EM
S5B ]
TR 0.30 Az
GR 0
BC 1.00
J ot

T

12 11 10 9 8 7 6 5 4 3 2 ppm
E

o

'H NMR of 4-Methoxy-1,1'-biphenyl
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—15%.15

—140.85
133
lz8
lzg
126
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BRUKER

NAME
EXPHO
FRCOCHO
Date_
Time
INSTRUM
PROBHD
PULPROG

pyul
SCLVENT

CPDERGZ
nNyc2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

240

\
220

\
200

T
180

I T T
160 140 120 100

80

60

T
40 20 ppm

3C NMR of 4-Methoxy-1,1"-biphenyl
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Dr.Gholi nejad(hamed)
27
1
20141115
11.25
spect
5 mm PEBBO BE-
2gpg30
65536
cDCl13
430

0
25252.525 Hz
0.385323 RH=
1.2976629 sec
2050
12,800 usec
6.50 usec
295.5
2.00000000 =
0.03000000
1

CHANNEL f1 =
13C

g.00

-0.90
42.02801895
100.6479784 b

CHANKEL f2 =
waltzl6
1H

90.00 usec
-2.00 dB
14,16 de
17.90 dB
11.86353406 W
0.28722104
0.12133934 W
400.2216003 MHz

=

32768
100.63539%0 MHz
EM
0
1.00 Hz

Q
1.40
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L L - NAME Dr.Gholi nejad{hamed)
lL“‘ﬂ%l*;-; ‘%/3 EXPNO 54
! PROCND 1
Date_ 20150131
Time 10.38
':I INSTRUM spect
PROBHD 5 mm PABBC EB-
DPULPROG zg30
D 65536
SOLVENT CDCL3
N8 6
Da [}
SWH 8012.820 Hz
FIDRES 0.122266 Hz
kel 4.0894966 sec
RG 203
DR 62.400 usec
DE 6.50 usec
TE 295.1 ¥
il 6.00000000 sec
TDO 1
il
’ = CHANNEL f1 =
1E
14.00 usec
2.00 ds
11.863559406 W
400.2236020 MHz
3z768
400.2200000 MHz
EM
o
0.30 Hz
[
1.o0

o -
-
o
v
-y
w

T
12 11 10 9 2 1 ppm

'H NMR of 4-chloro-1,1'-biphenyl
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W HAME Dr.gholi nejad{hamed)
55

.
<~
X

EXPNO
PROCHO 1
Cl Date_ 20150131
Time 10,41
INSTRUM spect
PROBHD 5 mm PABBO EB-
PULPROG zgpg30
™ 65536
SOLVENT oncl3
N5 212
Ds 0
SWH 25252.525 He
FIDRES 0.385323 Hz
a0 1.2976629 sec
RG 2050
oW 15.800 usec
DE 6.50 usec
TE 295.3 ¥
o1 2,00000000 sec
D1l 0.03000000 sec
DO 1
= CHRNNEL {1 =
1l3c
9.00 usec
90 dB

0.
42.02801895
100.56479784 Mz

=

CHANNEL £2 =
CPDERGZ waltzlé
Nuc2 in
PCPD2 30.00 usec
PLZ -2.00 dB
PL12 14.16 dB
PL13 17.80 dB
PT.2W 11.86352406 w
PL12W 0.28722104 W
PL13W 0,12139334 W
SF02 400.2216009 MHZ
51 32768
5P 100.6353930 MAz
WDW EM
558 0
LB 1.00 Ez
GE 0
FC 1.40

ol

T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

3C NMR of 4-chloro-1,1'-biphenyl
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HAME Dr.Gholi nejad (hamed)
EXPNO az
PROCHO
Date_ 20150304
Time 12.40%
THSTRIM spect
PROBHD 5 mm PARRQ RB-
PULPROG 2g30
TD 65536
SOLVENT cocld
N5 12
ns a
SHH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sac
RG 8
oW 62.400 usec
DR 6.50 usec
’ TE 294.7 K
{ DL 6.00000000 sec
I sl 1
CHANNEL
14
14.00 usec
-2.00 dB
11.86359406 W
400.2236020 MHz
32768
400.2200000 MHz
=M
a
0.30 Hz
a
1.00

A

12 1 10 9 8 7 6 5 4 3 2 1 ppm
et
NN

'H NMR of 4-fluoro-1,1'-biphenyl
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\ } ‘\\\W/ / MAME Dr.Choli nejad(hamed)
EXPNO 83
PROCNO 1
Date_ 20150304

F Time 12.14
INSTRUM spect
PROBHD 5 mm PABEO BE—
PULPROG zgpg30
D 65536
SOLVENT cpel3
NS 270
DS 0
SHH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2974629 sec
RG 2050
DI 19.800 usec
DE 6.50 usec
TE 295.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1
—======= CHANMEL fl —====—-=
NUCL 13¢
Pl 9.00 usec
PL1 -0.90 dB
PLLW 42.02801895 W
SFOL 100.6473784 MHz
= CHANNEL £2 =
CPDPRGZ waltz
NUC2 L
BCPD2 90.00
PL2 -2.00
PL12 14.
PLL3 17.
PL2W 11.86359406
PL12W 0.28722104
PLL3W 0.12139934
SFOZ 400.2216009
sI 32768
SF 100.6353990 MHz
WD EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40
WMM-

T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

3C NMR of 4-fluoro-1,1"-biphenyl
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F NMR of 4-fluoro-1,1'-biphenyl
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T
=200 ppm

NAME r.Gholi nejzd{hamed)
EXPNO 108
PROCHNO 1
Date_ 20150408
Time 15.50
INSTRUM spect
PROBHD S5 mm PABEO BBE—
PULPROC zgthigan
n 121072
SOLVENT CDCl3
NS 11
o5 o
SWH §8285.711 Hz
FIDRES 0.6681196 Hz
RO 0.7340532 sec
RG 2050
o) 5.600 usec
LE £.50 usec
™ 285.0 K
Dl 1.00000000 sec
Dll 0.03000000 sec
clz 0.00002000 sec
T0Ho 1

= CERNNET f1

14.00 usec
dB

14.31771346 W
376.5453925 MHz

CEARNNEL £2 = =
walt

14,48 dB
11.6635%406 W
0.26681873 W
400.2216009 Mz
65536

553
376.5B20510 MHz
EM
o
LB Q.30 Hz
CB o
PC 1.00
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NAME Dr.Ghali nejad (hamed)
\ \ \/// EXPNO a7
PROCNO

1

Date_ 20150103

Cal COhla Time 10.37
INSTRUM g >t

PROBED 5 mm PREBO 3B—

PULPROG 2930
™ 65536
SOLVENT cDCl3
NS 3
D% 0
siH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 1.0851866 sec
RC 322
nH 62,400 vsec
nE 6.50 usec
TE 294.9 K
Dl £.00000000 sec
TDO 1
CHANNEL £1
P1 14.00 usec
PLL -2.00 dB
l r PLLW 11.86359406 W
[ [ | SFOL 400.2236020 MHEz
| J ST 32763
J M SF 400,2200000 MEz
WEW EM
558 a
LE 0.30 He
GB 0
PC 1.00
' ‘, | J e
T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 ppm
dEa e E
s (29 |2 ]
ol el el od ©

'H NMR of 4-methoxy-4'-nitro-1,1'-biphenyl
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| ) \\// ‘ W | HAME Dr.Gholi nejad(hamed)
EXPNO 13
PROCHO 1
Date_ 20150105
Time 11.03
OME INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG 2gpg30
TD 65536
SOLVENT CDCLi
NS 1700
Dg 0
sWH 25252.525 Hz
FIDRES 0.385323 He
AQ 1.2976629 sec
LG 2050
D 19.800 usec
DE 5.50 usec
TE 294.4 K
DL 2.00000000 sec
DLl 0.03000000 sec
TDO 1
CHANNEL f1
9.00 usec
-0.90 dB

IS
N
a
I~
@
o
=
o
@
o

100.6479784 MH=

CHANNEL 2
waltzle

90.00 usec

2,00 dB

14,16 dR

7.90 dB

W

0.28722104 W

0.12139934 W
400.,2216009 MAz

32768
100.6353390 MH=
&M

0
1.00 na

0
1.40

b

T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

3C NMR of 4-methoxy-4'-nitro-1,1'-biphenyl
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\‘ HAME Dr.Gheli nejad thamed)
NV e, -

Date_ 20150105
Time 12.25
MEO THSTRUM e

spect
PROBID 5 mm PABRBO BR-

PULPROG 2g30

s} 65538
SOTVENT CBCl3

NS a

DS 0

SWH 8012,820 Hz
FIDRES 0.122266 Hz
AD 4.0894956 sec
RG 203

oW 62.100 usec
DE .50 usec
TE 292.5 K
Dl 6.00000000 sec
TDJ 1

P11 -2.00 d

J’ r PLIW 11,86359405 ¥

- - SFOL 400,2236020 MHz
=1 32748
SF 400.2200000 MHz
WO EM
558 0
LB 0.30 Hz
GB o
FC 1.00

T
10 9 8 7 6 5 4 3 2 1 ppm

| | |
al |e [
e |9 =]
all e ©

'H NMR of 4,4'-dimethoxy-1,1'-biphenyl
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NAME Dr.Choli nejadthamed)
EXPNC 4%
DROCNG

1

Date_ 20150105

MaQ O Q MMz Time 12.30
INSTRUM spect

PROBED 5 mm PREBO B3-
2qpg30
65535

25252.525 Hz
0.385323 Hz

2.00000000
0.03000000

NUC1l 13c

Pl 9.00 usec
PL1L —0.%0 dB
PLLW A2.02801895 W
SFOL 100.6479784 MHz

CHANNEL £2 =

CPDPRG2 walbzlp
NUCZ i
PCPD2 90.00 usec
PLZ -2.00 dB
PLlZ 14.1¢ dp
PT13 17.90 dn
PLZW 11.86359406 W
DLLZW 0.28722104 W
PLL3W 0.12139%34 W
SFO2 400.221600% MHz
sI 3276

37 100.6353%50 Mz
WEW M

SsB 0

LB 1.00 Hz
GB a

PC 1.40

1 -~ 1 T ‘T ‘T "~ T " T "~ T ‘" T "~ T " T " 1
240 220 200 180 160 140 120 100 80 60 40 20 ppm

3C NMR of 4,4'-dimethoxy-1,1'-biphenyl
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
POLPROG
TD
SOLVENT

/
)

12 1 10 9 8 7
58
o

'H NMR of 4,4'-dichloro-1,1'-biphenyl

57

Dr.Gholi nejad(hamed}
86

1

20150307

10,19

spect

S tm PAEBO BE—
2930

65536

Cne13

5

a

8012.820
0.122266
4.0894966
161

62,400
6.50

293.5
§.00000000
1

= CHANNEL f1 ====

14.00

-2.00
11.856359406
400.2236020
32768
400.2200000
EM

L]
0.30
a

1.00

Hz
Hz
sec

usec
usec

B

sec
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‘ \r” V NAME Dr.Gholi nejad(hamed)
EXPNO 87
PROCNG 1
Date_ 20150307
Time 10.21
INSTRUK spect
PROBHD 5 mm PABRO BE-
PULEROG zgpg30
™ 65536
SOLVENT CDCL3
NS 50
ns o
SWH 25252,525 Hz
FIDRES 0.385323 Hz
A0 1.29786629 sec
RG 2050
oW 19.800 usec
DE 6.50 usec
TE 293.5 K
Dl 2.,00000000 sec
D1l 0.03000000 sec
TDO 1

CHERNKEL f1

42.02801895 W
100.6479784 MHz

CERENKEL 2
CPDPRGZ waltzlé
nNuCc2 18
PCED2 90.00 usec
rL2 —2.00 dB
14.16 dB
17.90 dB

11.86353406 W
0.28722104 W
0.12133934 W
400.2216009 MHz

768
100.6353990 MHz
EM

[
1.00 Hz
o

1.40

WWWW'NWM

T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

3C NMR of 4,4"-dichloro-1,1"-biphenyl

58



__— 67667
— CLIYS

— LO'¥69
__—— 91’508
— 956058

— &T'SL0L
— V¥#'/801

— 0e'8gel
— 61°08€lL
— 197297l
— 89°L¥9l

— L9'¥061

— 15'558¢
— ¢¥'le6e

— ¥6'80%E

T T
00t S6°0 060
[5%] @0uERIWSUERL |

T T
g8'0 080

500

1000

1500

2000

2500

3000

3500

4000

Wavenumber cm-1

FT-IR of 4,4'-dichloro-1,1"-biphenyl

59



BRUKER
(<O

HAME Dr.Gheli nejad(hamed)
EXPNO 96
PROCHO 1
Date_ 20150307
Time 15.52
TNSTROM Fpect
PROBOD 5 mm FABBO BB-
PULPROG zg30
s} 65536
SOTVENT ChC13
F NS 12
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894956 sec
RG 203
oW 62.4100 usec
DE 6.50 usec
TE 294.4 K
Dl 6.00000000 sec
TDO 1
r = CHANNEL £l =
i 1H
J 14,00 usec
-1 - -2.00 dB
11.86359406 W
400.2236020 MH=
32748
400.2200000 MHz
EM
a
0.30 Hz
]
1.00
J L i
T T T T T T T T T T T
12 1 10 9 8 7 6 5 4 3 2 1 ppm
)l \
o| (o ==
< (N. < °|°
ol =l o=

'H NMR of 3,5-difluoro-4*-nitro-1,1'-biphenyl
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! EXPNO 97

PROCNO 1
Date_ 20150307
Time 16.02
INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
) 65536
SOLVENT €pcls
Hs 400
D3 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1,2376629 sec
RG 2050
oW 19.800 usec
LE 6.50 usec
TE 294.8 K
Dl 2.00000000 sec
D1l 0.03000000 sec
00 1

CHAWKEL £1

42.02801885 W
100.6479784 MHz

CERNNEL £2
CPDPRG2 waltzlé
NUC2 TH
PCPDZ 90.00 vsec
-2.00 dB
14.16 dB
17.90 dB

11.86359406 W
0.28722104 W

il 0.12139834 W
SFOZ 400.2216009 MEz

s8I 32768

5F 100,6353930 MHz
WO FM

S5R 0

LB 1.00 Ez
GB o

PC 1.40

Lo I

T \ \
240 220 200

T T \ T \ \ T \
180 160 140 120 100 80 60 40 20 ppm

3C NMR of 3,5-difluoro-4*-nitro-1,1'-biphenyl
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¥F NMR of 3,5-difluoro-4'-nitro-1,1"-biphenyl
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BRUKER

Nam
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBAD
PULFR0G
™
SULVENT
NS

DS

SWH
FIDRZS
AQ

RG

o

CE

TE

Dr.Gnot1 mejod (hamed
110

20150408

15.53

spect

5 mm PABBC BEB-
zgfkigagn
131072

©DC13

12

o
B9285.711 EHz
0.7340532 sec

5.600 usec
6.50 usec

1.00000000 sec
1.03000000 sac
700002000 seo

CPDFRG2
NUC2
pCcroz
PL2
rL12
PL2W
PL12W
SF02

14.00 usec

14.317715%46 W
376.54539%25 MHz

CHANNEL f2
waltzls

S0.00 usec
~2.00 dB
.48 dB
11.86359406 W
0.26681873 W
400,2216009 MHz
£55.

6553
376.58306510 MHz

EM

il

0.30 Ez

a
1.00
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Sl S NAME Dr.Gholi nejadthamed)
=N, zzé:,//,’%’/ EXPHO 33
S, T PROCND 1
Date_ 20141118
Time 7.37
INSTRUM spect
DROEED 5 mm DABBO B3
PULPROG 2g30
D 65536
SOTVENT cnell
Ns 12
Ds a
SHH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.08545%66 sec
RG 256
Dl 62,400 usec
DE 6.50 usec
TE 294.2 K
Dl 6.00000000 sec
TDO 1
CHANNEL £1
[ NUClL 1H
I I rl 14.00 usec
/| PLL -2.00 dB
PTIW 11.86359406 W
sFO1 400.2236020 Mnz
5T 32788
SF 400.2200000 MHz
WDW EM
SSB a
1B 0.30 Hz
GB 0
PC 1.00

8 7 6 5 4 3 2 1 ppm

'H NMR of 1-phenylnaphthalene
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'\'\\\ NAME Dr.Gheli nejad(hamed)
EXPNO 34
PROCNO 1
Date_ 20141117

] 11.14
TNSTRUM spect
PRORHD 5 mm PARRO RR-
FPULPROG 7gpg30
D 65536
SOLVENT ChCl3
RE] 650
Ds
SWH 25252.525 Ez
FIDRES .385323 Ez

1.2976629 sec
RG 2050
nH 19.800 usec
nr 6.50 usec
TE 293.1 K
o1 2.00000000 sec
1l 0.03000000 sec
TDO 1

CHAKNEL f1

42,02801695
100.6479784 Mz

******** CHAKNEL £2 —=——==--=

CEDPRGZ waltzlé
NUCZ 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 14.16 dB
PLL3 17.90 dB
PT.2W 11.86359406 W
PTIOW 0.28722104 W
PT13W 0.12139934 W
SFOZ 400.2216009 MHz
ST 32768

SF 100.63539390 MHz
WDW EM
SSB 0

LB 1.00 Ez
GB 0

PC 1.40

bl

T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

3C NMR of 1-phenylnaphthalene
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NAME Dr.Gholi nejad(hamed)
EXPNO 90
BROCNO 1
Date_ 201503207
Time 11.04
TKSTRUM spect
PROBID 5 mm PABBO EB-
ZULPROG 2g30
™ 65536
SOLVENT cocli
NS 12
Dg a
SRH 8012.820 Hz
TIDRES 0.122266 Hz
1Y) 4.0894966 sec
RG 101
D 62.400 usec
DE 6.50 usec
TF. 253.8 ®
o1 6.00000C00 sec
RO 1
CHANNEL f1
1H
14.00 usec
I -2.00 d8
11.86359406 W
/ f 100.2236020 MHz
32768
400.2200000 Mz
EM
al
.30 Az
0
1.00

LI |

9 8 7 6 5 4 3 2 1 ppm
U
SHEC R
(|| =] =]

'H NMR of 2-(naphthalen-1-yl)thiophene
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NAME
EXPNO
PROCNG
Nate_
Time
INSTRUL
FROBHD

PULPROG

PLIW
sF01

CEDPRGZ
Nucz
PCPD2
P12
P12
PL13
PLZW
pLlzw
FL13W
SP02
5T

5F
WoW
88B
LB

GB

Ic

T
180
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80
3C NMR of 2-(naphthalen-1-yl)thiophene
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Dr.Ghell nejad(hamed.
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1
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11.06

spect

5 mm PABEC BE-
2gpg 30

65536

CDC13

82

a
25252.525 Hz
0.385323 Hz
1.2976625% sec
050

2.00000000 sec
0.03000000 sec

CHANNET, f1

13C

.00 usec
-0.%0 dB
42.028018595 W
100.6479784 MHzZ

CHANNEL £2 ========
waltzlf
1H

30.00 usec
—2.00 dB
14,16 dm
17.%0 dB
11.86355408 W
0.28722104 W
0.121358934 W
400.2216009 MHz
327686
100.63539%0 MHz
EM

a
1.00 Hz
a
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NAME Dr.Gheli nejad{hamed)
/ EXPNO 20
PROCHNO 1
Date_ 20141101
Time 16.31
TNSTRUM spect
PROBID 5 mm PARRD RR-
PULPROG zg30
D 65536
SOLVENT Coel3
NS 12
DS )
SWE B012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 181
i 62.400 usec
DR 6.50 usec
TE 294.1 K
bl £.00000000 sec
D0 1
CHANNEL f1
14.00
-2.00 dB
11.86359406 W
400.2236020 MHAz
32768
i 400.2200000 MHz
EM
o
0.30 Hz
0
1.00

12

iR 10 9 8 7 6 5 4 3 2 1 ppm

'H NMR of 5-phenylpyrimidine
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FEXPNQ 21
N PROCNO 1
= Date_ 20141101
Time 16,386
<'\ f TNSTRUM spect.
N PROBHD 5 mm PA3BO B3-
PULPRCG zgpg30
™ 65536
SOLVENT coels
ns 240
ns [
SWH. 25252.525 Hz
FICRES 0.385323 Hz
a0 1.2976629 sec
RG 2050
D 15.800 usec
DE 6.50 usec
TE 2894.2 ®
Dl 2.00000000 sec
D11l 0.03000000 sec
D0 1
= - CHANNEL £1 = ==
NUC1 13C
£l 9.00 usec
PL1 -0.90 dB
PL1W 42.02801895 W
SFO1 100.6479784 MHz
CHANNEL £2
waltzlG
1H
20.00
-2.00
11.16

17. c
11.86359406
0.28722104 W
0.12139934 W
400.2216009 MHz

327
100.8353500 MHz
=M

0
1.00 Hz
i}

1.40
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3C NMR of 5-phenylpyrimidine
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EXPNO 24
BROCND 1
Date_ 20141115
11.08
INSTRUM spect
5 mm PABBO BB-
QHC 2930
69536
cnCli
12
[

8012.820 Hz

0.122266 Hz
4.0894866 sec

62.400 usec
6.50 usec

o
w
«
Y]
E

6.00000000 sec
1

11.86359406 W
400.2234020 MHz
32768
400.2200000 MHz
EM

o
0.30 n=z

o
L.on

JM N S
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] L

o O ||

g &:Egﬂ

'H NMR of [1,1'-biphenyl]-4-carbaldehyde
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Date_
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PULEROG
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1
20141115
11.14
spect
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zgpg30
63536
€DCl3
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0
25252,525 Hz
0.385323 Hz
1.2976629 sec

usec
usec

2.00000000
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1
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sec

CHENNET, f1

13cC

9.00

-0.90 dB
42.02801895 W
100.6479784

waltzlé

1H
30.00 usec
-2,00 dB
14,16 dB
17,90 dB
11.86359406 W
0.28722104 W
0.12139334 W
400.2216009 Mz
32768
100. 6353890
EM
o
1.00 7z

0
1.40



—— B86'8.LY
— LES¥S

——— 98869
— §2LG.

—— ¢0'2E8
— t0'826
——— 68'S00L
__—Ll'60LL
__— 9L
— vO'¥lCL
— ¥1'862L

c¢selvl
— L9'08¥L

L1'16S1

i

_ — 62’9961

W

5

OHC N/

— Ll'evle
— C8'¥EBT
——— 89'2¢62

— G9'PLVE

Tl

60

T T T T T
80 L0 90 S0 7’0
T\L adueliwsuel |

500

1000

1500

2000

2500

3000

3500

4000

Wavenumber cm-1
FT-IR of [1,1'-biphenyl]-4-carbaldehyde

75



r10.131

WAME Dr.Choli nejad(hamed)
EXPNO 39
PROCNO 1
Date_ 20141129
Time 9.51
TINSTRUM spect
OHG, PROBHD 5 mm PABBO E3-
PULPROG zq30
™ 65536
SOLVENT cocl3
¥3 1z
Ds a
SWH 8012.820 Hz
FTTIDRES 0.122266 Nz
20 4.0894966 =ec
pale} 128
oW 62,400 usec
DE 6.50 usec
TE 293.0 K
ol 6.00000000 sec
TLO0 1
———————— CHANNEL f£1 —=====—=
KUCl 1H
I . Pl 14.00 usec
| Ll -2.00 da
- 1 ¥ BTAW 11.86359406 W
SFO1 400.2236020 MHz
&I 327e8
SF 400,2200000 Mz
WOW nl
28B a
L 0.30 Hz
GB Q
PC 1.00

12 1 10 9 8 7 6 5 4 3 2 1 ppm
F LR
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'H NMR of [1,1'-biphenyl]-3-carbaldehyde
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DULPROG 2gpg30
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SOLVENT CDCl3
NS 122
0s o
SWH 25252,525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
R& 2050
DW 19.800 usec
DE 6.50 usec
TE 283.2 K
Dl 2,00000000 sec
Dil 0.03000000 sec
TDO 1
CHANNEL 1 ==
13C
9.00 usec
0.90 dB
42.02801895 w
100.6479784 MHz

CHANNEL 2 ==
waltzlé
1H

.90 dB
11.86355406 W
0.28722104 W
0.12139934 W
400.2216009 MHz

768

327
100.6353890 MHz
EM

0
L.00 Hz
o

L.4a0

T T
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3C NMR of [1,1"-biphenyl]-3-carbaldehyde
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NAME Dr.Choli nejad (hamed)
EXPNO 12
PROCNO 1
Date_ 20140923

Time 11.36
INSTRUM spect
PROBHD 5 mn PAEBBO BB-
FULEROG zg30

05536

SOLVENT CCCl3

NS 12

D3 0

SWH 8012,820 Hz

FIDRES 0.1222%86 Hz

g 4.0894966 sec
G 322

oW 62.400 usec

DE @.50 us=c
TF. 2941 K

1 5.00000000 sec
™Q 1

CHANNEL £1

—2.00 dB
11.86359406 W
400.2236020 Mz

3276
400.2200000 MHz
EM

0
0.30 Hz

il
1.00
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EXENO 23
PROCNO 1
Date_ 20141115
Time 14.30
INSTRUM spect
HO PROBHD S mm PABBO BB-
PULFROG zgpg30
™ 655136
SOLVENT coc13
ns 80
D3 0
SWH 25752.525 He
FIDRES 0.385323 Hz
By 1.2876628 sec
RG 2050
oW 19.800 usec
DE 6.50 usec
TE 5.5 K
D1 2.00000000 sec
D1l 0.03000000 sec
DO 1
CHANNEL £1
13¢
9.00 usec
-0.30 dB
PLIW 12.02801835 W
sFOL 100.6479784 MHz

= CHANNEL [2
CPDPRGZ waltzlé

11.8635%4C6
0.28722104
0.121394%34
400.2218009 MHz
32768
100.6253520 MHz
EM

dB
dB
17.20 dB
W
W
W

0
1.00 Hz
o

1.40

[ N
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3C NMR of [1,1'-biphenyl]-4-ol
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NAME Dr.Gholi nejad(hame
EXPNO 52
PROCNO 1
Date_ 20150119
Time 9.21
INSTRUM spect
PROEHD 5 mm PABBO BB-—
PULFROG zg30
TD 65536
SOLVENT cDbCl3
NS 12
Ds ]
SWH 8012,820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 203
DW 62.400 usec
DE 6.50 usec
TE 293.2 K
D1 6.00000000 sec
TDO 1
CHANNEL £1
1H
14.00 usec
-2.00 dB
11.86359406 W
400.2236020 MHz
32768
400.2200000 MHz
EM
a
0.30 Hz
a
1.00
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PROCNO 1
Date_ 20150126
Time 14.02
= INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT CDC13
NS 650
DS 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
oW 18.800 usec
DE 6.50 usec
TE 294.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL fl ==
13C
9.00 usec
-0.90 dB
42.02801895 W
100.6479784 MHz
CHANNEL f2 ==
waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 =-2.00 dB
PL12 14.16 dB
PL13 17.90 dB
PL2W 11.86359406 W
PL12W 0.28722104 W
PL13W 0.12139934 W
SF02 400.2216009 MHZ
5T 32768
SF 100.6353990 MHZ
WDW EM
S5S5B 0
1B 1.00 Hz
GB 0
PC 1.40
T T T T I T T I T T T T I
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13 H
C NMR of 5-phenyl-1H-indole
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FT-IR of 5-phenyl-1H-indole
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B L PROCNO 1
CHO Date_ 20141129
Time 10.07
IMSTRUM spect
PROBED 5 mm PABBO BB—
PULPROC 2430
D §5638
SCLVENT copell
NS 12
DS 0
SWH 8012.820 Hz
FIDRES 0.12226% Hz
AL 4.0834366 sec
RG 287
o 62.400 usec
DE 6.50 usec
TE 293.2 K
D1 £.00000000 see
TDO 1
CHANNEL f£1
Nucl 1H
Pl 14.00 usec
PL1 -2.00 dB
PL1W 11.86359406 W
SFOL 400.2236020 MHz
I f‘ 51 32768
4 5T 400.2200000 MHz
WOW EM
SSB 0
TR 0.30 1=
GB 0
PC 1.00
.y LY M

- T T

12 11 10 9 8 7 6 5 4 3 2 1 ppm
5 ERE:
- |1l

'H NMR of [1,1'-biphenyl]-2-carbaldehyde
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\'\\\‘| % \\1V NAME Dr.Choli nejad(hamed)
EXPNO 42
PROZNO 1
Date_ 20141129
Time 12,00
CHD INSTRUM spect
PROBID 5 mm PARRO BR-
PULEROG zgpyg30
™ 65536
SOLVENT ©DC13
NS 3200
s 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2576623 sec
RG 2050
bw 13.800 usec
DE 5.50 usec
IE 293.8 K
Dl 2.00000000 sec
D1l 0.03000000 sec
i} 1
ANNEL £1
wuct 13¢C
Pl 9.00
PL1 -0.
PLI1W 42.02801895
SFO1 100.6473784
CEANNEL f2

CPDPRGZ
HNucz
PCFD2
PLZ
PL12
FL13 17.30
PLZi 11.863559406
PLA2W 0.28722104
PLL13W 0.12139234
SFO2 400.2276009
51 32768
SF 100.6353330 MHz
WDW EM
SSE 0
LB 1.00 Hz
GB 0
BC 1.40

T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

B3C NMR of [1,1'-biphenyl]-2-carbaldehyde
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NAME Dr.Gholi nejad{hamed
EXINO 5z
PROCNG 1
Date_ 20150307
Time 11.14
INSTRUM spect
PROBHD 5 mm PABEO EB—
PULPROG zg30
TD 65536
SOLVENT COC13
e =) i
D5 Q
SWH 8012.820
FIDRES 0.122266
AQ 4.0894848
RG 101
oW 62.400 usec
[ nE 6.50 usec
[ TE 293.8 K
‘Ir D1 6.00000000 sec
I8 R TDU 1

= CHRNNEL f1

327468
400.2200000 MHz

EM

]
0.30 Hz

o
1.00

W .

12 11 10 9 8 7 6 5 4 3 2 ppm
e
NN

£

'H NMR of 4-(naphthalen-1-yl)benzonitrile
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NAME
EXPHO
PROCHO
Nate_

me
INSTRUM

PROEBAD

PL1W
5F01

CPDFRGZ
NUCz

DCPDZ
PL2
PL1Z
PL13
PL2W
PL1ZW
PL13W

Dr.Gholi nejad (hamed)
93
1
20150307
11.18

spect
5 mm PARRO BR-

o
25252.525 Hz
0.385323 H=z
1.2976629 zec

0.03000000
1

CHANNEL f1

-0.90 &
42.02801895 W
100.6478784 Mz

CHANNEL f2
walt

11.86358406 W
0.28722104 W
0.12135934 W

400.2216009 Mz

32768

100.6353590 Mz

EM

0
1.00 Hz
0

1.40
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NAME
EXPNO
PROCNO
Date_
Time
TNSTRUM
PRORBID
PULPROG
D

F SOLVENT

| .

T T
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8 e

'H NMR of 3',5'-difluoro-[1,1'-biphenyl]-4-carbonitrile

12 1

ppm
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Dr.Gheli nejad{hamed
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1
20150307
11.32

spect
5 mm PABRO RRE-

D Hz
Hz
sec
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=

sec
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EXPNO 95
PROCNO 1
F Date_ 20150307
ime 11.38
INSTRUM apect
PROBHI 5 mm PABBO BR—
NC PULPROG zapg30
™ 65536
SOLVENT CDCl3
F N3 200
DS ]
SWH 25252.525 Hz
FIDRES 0.385323 Hz
a0 1.2976628 sec
RG 2050
DW 19.800 usec
DE 6.50 usec
TE 294.3 K
DL 2.00000000 sec
D1l 0.03000000 sec
TDO 1
= CHANNEL f1
13C
2.00 usec
-0.90 dB
42,02801895 W

100.6473784 Mz

CHANNEL f2

CPDPRGZ waltz1é
NUC2 10
PCPDZ 90.00 usec
PL2 -2.00 dB
PL12 14.16 dB
PLL3 17.50 &b
PLZW 11.86359406 W
PLL2W 0.28722104 W
PL13W 0.12139834 W
SFO2 400.2216008 MHz
5T 32768

5F 100.8353980 MHz
WO EM
LSRR a

1B 1.00 Hz
GRE ]

FC 1.40

T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

B3C NMR of 3',5'-difluoro-[1,1'-biphenyl]-4-carbonitrile
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FULPRCG
™

SGLVENT

F NMR of 3' 5'-difluoro-[1,1'-biphenyl]-4-carbonitrile
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CHANNEL Il

f
2015408

15.51

spect

S mm PAEEC 3B-
zgfhiggn
131072

C: 3

15

0

89285.711
0.681136
0.7340532

295.1
1.00006000
0.03000000
0.00002000

1

13F

14,00

2.40
14.31771816
376.5453825

waltzlé

1B

3C0.00

2.00

14,48
11.86355406
0.26681873
400,2216009

6553
376.5830510 ¥

EM
o
c.30

o
1.00

Hz
Hz
sec
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usec
K
aec
sec
sec
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4B

W
MEZ
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dB
dB
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W
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NAME Dr.Gholi nejad{hamed)
FEXPHQ 88
PROCNO 1
Date_ 20150308
ime 7.49
INSTRUM spect
PROBHD 5 mm PABBO BE—
PULPROG 230
D 65536
SOLVENT chel3
NS ]
DS o
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 16l
DW 62.400 usec
DE 6.50 usec
TE 2944 K
D1 6.00000000 sec
DO 1
== CHRNWEL f1 =
1E

14.00 usec
FL1 -2.00 dB
PL1W 11.86350406 W
BFO1 400.2236020 MHz
sI 32768
SF 400.2200000 MAz
Wow EM
S5B o
LB 0.30 Tz
GB o
PC 1.00

'H NMR of 4'-methoxy-[1,1'-biphenyl]-4-carbaldehyde
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‘ ‘ | \\‘ // | v NAME, br.Gholi nejad (hamed)
EXPNO 25

FROCNC
Nate_ 20150307

1
OHC D G Time 10.31
THETRUM spect

PROBHD 5 mm PAZBO BE—

PULEROG zgpg3d

0 65536
S0LVENT CDC13

N3 200

ns a

SWH 25252,525 Hz
FIDRES 0.385323 Hz
A0 1.2976629% sec
RO 2050

D 19.800 usec
DE 6.50 usec
TE 293.8 K

o1l 2.00000000 sec
D11 0.030000C0 sec
TDA 1

= CHANNEL f1

42.02801895 W
100.6479784 MHz

CHAMNEL 2
waltz16
1H

90.00 usec
-2.00 dB
14.16 4B
17.90 4B
1.86359406 W
0.28722104 W
0.12139934 W
400.221600% HMHz

32768
100.6353990 MH=
EM

a
1.00 He
a

1.£0

T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

3C NMR of 4'-methoxy-[1,1'-biphenyl]-4-carbaldehyde
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2.454

Dr.Gheli nejadihamed)
100
1
20150311
10.30
spect
5 mm PABBO B3-
2930
65536

CDC13
12

a
8012.820 Hz
0.122266 Hz
4.08949%66 sec
128
©2.400 usec
6.50 usec
2054.4
6.00000000 sec
1

=

= CHANNEL f1

14.00 usec
-2.00 dB
11.86355406 W
400.2236020 MEz
32763
400.2200000 MEz
=M

n

12 11 10 9 8 7 6 5 4 3 2 1 ppm
hoe] vl B ]
aileiloll i

o} (a:
=] 2
™ L]

'H NMR of 4*-methyl-[1,1'-biphenyl]-4-carbaldehyde
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NAME Dr.Choli nejad(hamed)
EXPNO 101l
DROCND 1
Date_ 20150311

Time 10.32
TNSTROM spect
PROBAD 5 mm PABEC BE-
PULPRAG zgpg30

™ 65536
SOLVENT Coel3

RE] 201

Dz 0

S 25252,525 1
TTDRES 0.385323 M=
AQ 1.2576629

RG 2050

oW 19.800 usec
R 6.50 usec
TR 284.5 ¥
Dl Z2.Q0000000 sec
Dil 03000000 sec
D0 1

CHANNEL f1

%.00 usec

=0.9%0 dr
42.02801885 W
100.6473784 MEz

CHANNET, £2
waltzlf
18

90.00 usec
-2,00 dB
14.16 dB
17.50 dB

11.86358406 W

0.28722104 ¥

0.12133531 ¥

400.2216008 MHz

2768
100.6353950 MHz
EM

aQ
1.00 Hz
s}

1.40

3C NMR of 4'-methyl-[1,1'-biphenyl]-4-carbaldehyde
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) ) NAME Cr.Gholi nejad(hamed)
N \%////) EXPHO 58

PROCND 1
— Date_ 20150202
- Time 12.12
INSTRUM spect

PROBHD 5 mm PABEQ BB

PULFROG 2g30
65536
[Sialed )
12
D3 0
SWH 8012.820 Hz
FIDRES 0.122266 Nz
AQ 4.08%4966 sec
RG 322
D 62.400 usec
DE 6.50 usec
TE 2943 K
DL 6.00000000 sec
TDO 1
b
= CHANNEL 1 ==
NOCT 1"
Pl 14.00 vsec
PT1 0 an
PL1W iL.8 406 W
SFO1 400.2236020 MHz
51 32768
SF 400.2200000 MHz
WOW EM
55B 0
LB 0.30 Hz
GB ]
PC 1.00

12 1 10 9 8 7 6 5 4 3 2 ppm

'H NMR of 1,2-diphenylethyne
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79
— 1
20150225
10.32
spect
PROBHD 5 mm PABBEO BB-
PULPRCG zgpg30
D 65536
SOLVENT CoCL3
H2 240
D2 ]
SWH 25252.525 Hz
FIDRES 0.385323 Hz
Fite] 1.2976629 sec
RG 2050
oW 1%.800
DE 6.50
TE 293.2
Dl 2.00000000
D1l 0.03000000 s
TR0 1
CHANNEL f£1
NUCL 13¢
Pl 9.00 usec
PL1 =0.90 dB
PLIW 42.02801895 W
5P01 100.6479764 MAz
CHANNEL f£2
CPDPRG2 waltzlé
18
90.00 usec
-2.00 dB
14.16 dB
17.90 dB
11.86359406 W
0.28722104 w
0.12139934 W
400.2216009 MHz
327468
100.6353990 MAz
RM
0
1.00 Hz
o
1.40

T T T T T T T T T T T 1
240 220 200 180 160 140 120 100 80 60 40 20 ppm

3C NMR of 1,2-diphenylethyne
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Dr.Gholi nejad(hamed)
60

1
20150202
12.25
spect
— PROBED 5 mm PAEBO BE
PULERGG 2g30
D 65336
SOLVENT CDCL3
NS 9
D= 0
SWH 8012.820 Hz
FTDRES 0.122266 Hz
AQ 4.0894946 sec
RG 161
oW 62,400 usec
DE 6.50 vsec
TE 281.2 K
DL 6.00000000 sec
DO L
= CHANNEL f1
11
14.00 usec
-2.00 dn
11.86359406 W
400.2236020 MHEz
32768
400.2200000 MHz
ElM
0
0.30 Bz
0
1.00

) . S

12 1 10 9 8 7 6 5 4 3 2 1 ppm

N NN

'H NMR of 1-nitro-4-(phenylethynyl)benzene
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W NAME Dr.Gholl nejad (hamed)
EXPNO 61

PROCNO 1
O‘EN — Date_ 20150202
Time 12,29

INSTRUM spect
PROBAD 5 mm PAEED BE-
PULPROG zgpg30
D 65536
SOLVENT CDCLl3
NS 100
ns 0
SWH 25252,525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG )
DwW 19.800
nr 6.50
TE 294.5
ni 2.00000000 =
D1l 0.03000000
TRO 1
CHANNEL f1 =
13C
9.00 usec
-0.90 dR

42,02801895 W
100.6479784 MHz

= CHANNEL 2 =
waltzlé
1

H
90.00 usec
-2.00 de
14.16 dB
17.50 dB
11.86359406 W
0.28722104 W
0.12139334 W
400.2216009 MHz

3276
100.63533890 MHz
EM
0
1.00 Hz
0

1.40

ool i,

T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

3 C NMR of 1-nitro-4-(phenylethynyl)benzene
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NAME Cr.Gheli nejadihamed)
EXPNO 641
PROCND 1
Date_ 20150202
Time 12.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
o 65536
SOLVENT CDhC13
g 6

g
8012.820 Hz
0.122266 Hz

A 4.0394966 sec
RG 128

) 62.400 usec
DE 6.50 usec
TE 294.4 K

D1 6.00000000 sec
DO 1

CHANMEL f1

14.00 usec

-2.00 4R
11.84359406 W
400.2236020 MHz

3z7
400,2200000 MHz
EM

0
0.30 H=z
0

1.00

12 1 10 9 8 7
i
=3 =1 )
gz

'H NMR of 2-(phenylethynyl)thiophene
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Dr.Gheli nejad(hamed}
65

1

20150202

12.50

spact

5 mm PABEC BE—

o
25252.525 Hz
0.385323 Hz
1.2976628 sec

2.0000000D0 sec
0.03000000 sec
1

NUCl

PLL
PL1W
SFC1
CPDPRG2
NuCc2
PCPD2
PL2
pPL1Z2
PL13
PT.OW
PL12ZW
PL13W
SFG2
8T

5F
WDW
85E
j8:3

GR

PC

I
80

I A

[
60 40 20 ppm

3C NMR of 2-(phenylethynyl)thiophene
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CHANNEL £1
13C
9.00 usec
-0.90 dB
12.02801895 W
100.6479784 MHz

CHANNEL £2 ========
waltzl6
1E
90.00 usec
-2.00 dB
14.16 dB
17.90 dB
11.86358406 W
0.28722104
0.12139934
400.2216009 MHz

==

32768
100.6353990 MHz
EM

0
1.00 ne
0

1.40
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NAME
EXPNO
PROCNO
Date_
Time
THSTRUM
PROBHD
PULPROG
D
SOLVENT
N5

Ds
EWE

12 11 10 9 8

7
L.

'H NMR of 1-chloro-4-(phenylethynyl)benzene

109

Dr.CGholi nejad({hamed
62

1

20150202

12.36

spact

5 mm PAREQ BE-
2930

65536

CDCL3

8

o
8012.820 Hz
0.122266 Hz

4.06824966 sec

161
62,4100 usec
6.50 usec

284.,1
6.00000000 sec
1

= CHRNNEL f£1

1
14.00 uaec
=2.00 dB
11.86353406 W
400,2236020 M
32766
400.2200000 MHz
EM
o
0.30 Hz
o

1.00
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\\\\%// \f W NAME Dr.Gheli nejad(hamec)
FXPNO 63
PROCHO 1
C‘ — Date_ z0150202
i Time 12.38
INSTRUM spect
PRCEHD S mm PABED BE-
PULEROG zgpg30
™D 65536
SOLVENT CDCL3
NS 100
DS 0
SWN 25252.525 W=z
FIDRES 0.385323 Hz
AD 1.2576629 sec
RG 2050
o 1%.800 usec
LDE 6.50 usec
TE 294.3 K
D1 2.00000000 sec
Dll 0.03000000 sec
TDO 1
CHAKNET, 1
13C
9.00 usec
-0.90 dB
42.028018%5 W

100.6479%784 MHz

CHAKNET, £2
waltzl6

1H
50.00 usec
-2.00 dB
14.16 d8
17.90 dB
11.8635%406 W
0.28722104
0.12135934
400.2216009 MHz

32768
100.6353950 MHz
EM
0
1.00 Hz
o

1.40

il s

T T T I
240 220 200 180 160 140 120 100 80 60 a0 20 ppm

3C NMR of 1-chloro-4-(phenylethynyl)benzene
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NAME Dr.Gholi nejad(hamed)

EXPNO 7

PROCNC 1

Date_ 20150225

Time 3.52

INSTRUM spect

PROBHD 5 mu FASED BBE—

PUTFROG 7g30

D 65536

SOLVENT ©DCl3

N 1z

D3 Q

3WH 8012.820 Hz

FIBRES 0.122266 Hz

AQ 4.0894965 sec

RG 203

oW £2.400 usec

TR 6.50 usec

TE 293.2 K

Dl 6.00000000 sec

DO 1
CHANMEL f1

NUCL 1H

Pl 14.00 usec

FLL -2.00 dB

PLLW 11.86353406 W

SEOL 400.2236020 MHz

81 32768

5F 400.2200000 MH=z

wow FM

S5B ]

1B 0.30 Hz

GB ]

PC 1.00

-4 ]
(2]
L]

12 11 10 9 8

00

salg

1 ppm

'H NMR of 1-methoxy-4-(phenylethynyl)benzene
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\\ I\// \/ \/ W NAME Dr.Gheli nejad{hamed)
EXENG 78
PROCHO
—_ Date_ 20150225
MeO — Time 9.57
TNSTRUM spact
PRORNIT 5 mm PARRO RR—
PULPROG zgpg30
0 65536
SOLVENT cnels
NS 420
D8 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
20 1.2976623 sec
RG 2030
oW 1%.800
DE 6.50
TE 293.3
ol 2.00000000
D11 0.03000000
D0 1

SFO1 100.6479784 Mdz
= CHANNEL £2

CPDPRG2 waltzlé
Noc2 1H
FCPLZ 20.00 usec
PL2 -2.00 dB
FL12 14,16 gn
FL13 17.90 dB
EL2W 11.86359406 W
PL12W 0.28722104 W
PL13%W 0.121392934 W
SFOZ 400.2216009 Mdz

&8

327
SE 100.6353990 MHz
WO EM
558 0
LB 1.00 Hz
GB o
rC 1.40
T T T T T T T T

T T
200 220 200 180 160 140 120 100 80 60 40 20 ppm

3C NMR of 1-methoxy-4-(phenylethynyl)benzene
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BRUKER

HAME nr.Gholi nejadthamed)
EXPNO 70
DROCHO 1
Date_ 20150214
ime 12.28
F ] INSTRUM speck
DROBHD 5 mm DABBO BE—
PULPROG 2g30
™ 65536
SOLVENT €De13
IE] 12
o bl
SWH 8012.820 Hz
FIDRES 0.122266 Hz
RQ 4,0894%66 sec
RG 181
oW 62.400 usec
T 6.50 usec
TE 293.5 K
b1 £.00000000 ses
3 TDO 1

CHANNEL 1

-2.00 dB
11.86359406 W
400.2236020 MHz

32768
400.2200009 MEz
EM

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

'H NMR of 1-fluoro-4-(phenylethynyl)benzene
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3C NMR of 1-fluoro-4-(phenylethynyl)benzene
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NAME Dr.Gholi nejad(hamed)

EXPND 71

PRGCNO 1

Date_ 20150214

Time 12.33

INSTRUM spect

PRCEBED 5 mm PABBO EE-

PULEROG zgpg30
635386

SOLVENT CDCL3

NS 421

ns 0

SHH 25252.525 Hz

FIDRES 0.3B5323 Hz

RO 1.2976629 sec

RG 2050

oW 1%.800 usec

DE 6.30 usec

T 793.8 K

ol 2.00000000 sec

D1l 0.03000000 sec

D0 1

= CITANNET, f

42.02801895 W
100.64753784 MHz

CHANNET, f2 ==

CPDPRG2 waltzlé
Nuc2 18
PCPD2 50.00 usec
PL2 -2.00 dB
PL12 14.16 d=
PL13 17.90 dB
PL2W 11.863594086 W
PL12W 0.28722104 w
PL13W 0.12139934 W
SFC2 400.2216009 MHz
ST 32768

5F 100.6353990 MHz
WoW EM
S5B 0

" 1.00 Wz
GB 0

FC 1.40



BRUKER

-110.96

NAME Pr,Ghot1 neJad (named)
EXPNO 111
PROCNO 1
Date_ 20150408
Time 15.55
INSTRUM spect
PROZHD 5 mm ZABBO BBE-
PULPROG 7gfhigan
D 131072
SOLVENT CDCL3
N3 16
bs 0
SWH 89285.711 Hz
FIDRES 0.681196 Hz
g 0.7340532 zec
RG 2050
W 5.600 usec
DE 6.50 usec
TE 2%5.1 K
Dl 1.00000000 sec
n1l 0.03000000 sec
Dl2 0.00002000 sec
TDAO 1
HANNZL £1

Noc1 18F
Pl 14.00 usec
PLL -2.40 d3
PLIR 14.31771846 W
srol 376.5453925 Wz
======== CHANMEL £2 ========
CEDERGZ waltzlé
NUC2 in
PCPD2 90.00 usec
PL2 -2.00 d3
PL12 14.48 dB
PLZR 11.86359406 W
PL1Z2W 0.26681873 W
SFO2 400.221600% MHAzZ
51 65536
SF 376£.5830510 MHz
WOW EM
SEB 0
LB 0.30 Hz
GE 0

X BC 1.00

T T T T T 1 T T
-40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

F NMR of 1-fluoro-4-(phenylethynyl)benzene
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NAME, Dr.Gholli nejad{hamed)
EXDNO 84
PROCNO 1
p— Date_ 20150304
— Time 13.12
INSTRUM spect
OH PROBHD S mm PABBO BE-
FULEROG zgp30
TD 65536
SOLVENT CDCl3
NE 1z
o [}
SWH 8012.820 Hz
FIDRES 0.1222686 Hz
AQ 4.08941968 sec
RG 256
oW 62.400 usec
DE 6.50 usec
TE 294.0 K
Dl £.00000000 sec
DO 1
CEANNEL £1
NuCl 11
Pl 14.00 usec
{ PL] -2.00 dr
PLIR 11.86359408 W
5F01 400.2234020 MHz
Jf 81 32768
‘ - / 5T 400.2200000 MHz
WOW EM
S5EB o
pa:) 0.30 Hz
GB 0
c 1.00
\
L - A
T T T T T T T ! T T T
12 1 10 9 8 7 6 5 4 3 2 1 ppm
N}
e :
N N
ey -

'H NMR of 3-phenylprop-2-yn-1-ol
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W \ N e P
FXPNO 85
—_— PROCNO 1
— Date_ 20150304
OH Time 13.14
INSTRUM spect
PROMAD 5 mm PATRO AR
PULFROG zgpg30
TD 65536
SOLVENT CDC13
5 1001
ns 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2576620 szec
RG 2050
o 19.800 usec
oOE 6.50 usec
TE 284.1 K
j=b 2.00000000 sec
D11 0.03000000 sec
™o 1
CHANNEL £1 ==
13c
9.00 usec
-0.20 dRr
42,028018%5 w
100.6479784 MHz
CHANNEL £2 ==
CPDERG2 waltzl6
NOC2 18
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 14.16 dB
FL13 17.80 dB
PL2KW 11,86355406 W
PL1ZW 0.28722104 W
PL13W 0.12138834 W
SFO2 400.2216009 MHz
s8I 32768
EF 100.6353%20 MHz
WO EM
558 0
LB 1.00 Hz
GB o
BC 1.40

1 T T T 1 1 1 T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR of 3-phenylprop-2-yn-1-ol
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