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1. General information

All reactions were carried out in Schlenk tubes under Nitrogen atmosphere conditions. Triarylbismuth reagents have been
prepared by following the known procedures.!'’ 2-Iodobenzaldehyde,”™ 2-bromo-1-naphthaldehyde® were prepared
according to standard literature procedures. Solvents were dried according to standard procedures. JEOL-Lambda (500 MHz
and 400 MHz) spectrometers were used for NMR measurements using CDCl; as solvent. Waters CAB155 GCT Premier

analyzer was used for HRMS spectral measurments.

2. Representative coupling procedures

2.1. Representative procedure for Tables 2, 3,4 and 5

An oven-dried Schlenk tube was purged and charged with 1-iodo-4-methylbenzene (0.875 mmol, 191 mg) followed by
tri(o-anisyl)bismuth, 1a (0.25 mmol, 133 mg), K;PO, (1.5 mmol, 318 mg), Cul (0.05 mmol, 9.5 mg), PPh; (0.1 mmol, 26.2
mg), Pd(OAc), (0.025 mmol, 5.6 mg) and DMF (3 mL) under N, atmosphere. The reaction mixture was stirred in an oil
bath at 90 °C for 4 h. After completion of the reaction, contents were cooled, quenched with water (10 mL) and extracted
with ethyl acetate (2 x 30 mL). The organic extract was further washed with water (10 mL), brine (10 mL) and dried over
anhydrous MgSO,. The crude product was purified by silica gel (100-200 mesh) column chromatography using 0.5%
EtOAc/hexane eluent to afford 2-methoxy-4'-methylbiphenyl (2.1) as white solid (121 mg, 81%).
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2.2. Representative procedure for Table 7

An oven-dried Schlenk tube was purged and charged with 1-bromo-2-methylbenzene (0.875 mmol, 150 mg) followed by
tri(o-anisyl)bismuth, 1a (0.25 mmol, 133 mg), K;PO, (1.5 mmol, 318 mg), Cul (0.05 mmol, 9.5 mg), dppf (0.05 mmol, 27.7
mg), Pd(OAc), (0.025 mmol, 5.6 mg) and DMF (3 mL) under N, atmosphere. The reaction mixture was stirred in an oil
bath at 90 °C for 4 h. After the completion of the reaction, contents were cooled, quenched with water (10 mL) and
extracted with ethyl acetate (2 x 30 mL). The organic extract was washed with water (10 mL), brine (10 mL) and dried over
anhydrous MgSO, . The crude product was purified by silica gel (100-200 mesh) column chromatography using 0.1%
EtOAc/hexane eluent to afford 2-methoxy-2'-methylbiphenyl (6.1) as white solid (116 mg, 78%).

2.3. Representative procedure for Scheme 1

An oven-dried Schlenk tube was purged and charged with 2-bromo-1,3-dimethylbenzene (0.219 mmol, 40 mg) followed by
tri(o-anisyl)bismuth, 1a (0.0625 mmol, 33 mg), K;PO, (0.375 mmol, 79.6 mg), Cul (0.0125 mmol, 2.37 mg), XPhos (0.025
mmol, 11.9 mg), Pd(OAc), (0.00625 mmol, 1.4 mg) and DMF (1.5 mL) under N, atmosphere. The reaction mixture was
stirred in an oil bath at 90 °C for 10 h. After completion of the reaction, contents were cooled, quenched with water (10 mL)
and extracted with ethyl acetate (2 x 20 mL). The organic extract was washed with water (10 mL), brine (10 mL) and dried
over anhydrous MgSQ,. The crude product was purified by silica gel (100-200 mesh) column chromatography using 0.5%
EtOAc/hexane eluent to afford 2'-methoxy-2,6-dimethylbiphenyl (7.1) colourless liquid (26 mg, 64%).



3. Supporting information for triarylbismuth reagents (1a-1f)

Tri(e-anisyl)bismuth (1a): White solid, m.p. 145-148 °C; '"H NMR (500 MHz, CDCl;): & 7.46 (d, J = 6.9 Hz, 3H, Ar-H),

MeO 7.33 (t, J="1.75 Hz, 3H, Ar-H), 7.01 (d, J = 8.0 Hz, 3H, Ar-H), 6.88 (t, J=7.15 Hz, 3H, Ar-H), 3.76 (s, 9H,

Qsi OMe) ppm. "C NMR (125 MHz, CDCLy): § 162.15, 142.84, 139.07, 129.12, 124.0, 109.75, 55.51 ppm. IR

UM (KBr, em™): 3051, 2992, 2932, 2830, 1568, 1458, 1427, 1296, 1267, 1228, 1174, 1156, 1112, 1049, 1019.
CHN data; (Theoretical C:47.56%, H:3.99%; Experimental C:47.4%, H:3.83%)

Tri(o-tolyl)bismuth (1b): White solid, m.p. 131-132 °C; '"H NMR (500 MHz, CDCls): 6§ 7.55 (d, J = 7.3 Hz, 3H, Ar-H),
Me 7.35 (d, J = 7.65 Hz, 3H, Ar-H), 7.29-7.26 (m, 3H, Ar-H), 7.07 (t, J = 7.35 Hz, 3H), 2.44 (s, 9H, Me) ppm.
Q\Bijg “C NMR (125 MHz, CDCly): § 154.25, 143.72, 138.65, 129.90, 128.67, 128.19, 26.37 ppm. IR (KBr, cm™):
Me@/'\"e 3050, 2989, 2964, 1910, 1576, 1444, 1372, 1265, 1112. CHN data; (Theoretical C:52.29%, H:4.39%;
" Experimental C:51.62%, H:4.33%)

Trimesitylbismuth (1¢): White solid, m.p. 132-134 °C; 'H NMR (500 MHz, CDCly): 6 6.95 (s, 6H, Ar-H), 2.29 (s, 18H,

Me Mo ve  Me), 2.24 (s, 9H, Me) ppm. °C NMR (125 MHz, CDCl3): § 154.94, 145.87, 137.20, 129.00, 27.75, 20.90
?B‘)fg ppm. IR (KBr, cm™): 3010, 2956, 2914, 2864, 2722, 1705, 1594, 1555, 1464, 1441, 1369, 1287, 1022, 1001.
:ﬁ;r e CHN data; (Theoretical C:57.24%, H:5.87%; Experimental C:57.35%, H:5.84%)
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Tri(2,6-dimethylphenyl)bismuth (1d): Yellow crystalline solid, m.p. 118-120 °C; '"H NMR (500 MHz, CDCl;): & 7.12-

Me 7.07 (m, 9H, Ar-H), 2.31 (s, 18H, Me) ppm. "C NMR (125 MHz, CDCL;): § 159.34, 145.88, 128.14, 127.77,

@l )Q 27.94 ppm. IR (KBr, cm™): 3046, 2962, 2929, 2861, 2730, 1569, 1451, 1373, 1234, 1162, 1108. CHN data;
“fjﬁj/m (Theoretical C:54.96%, H:5.19%; Experimental C:54.8%, H:5.14%)

Tri(naphthalen-1-yl)bismuth (1e): White solid, m.p. 215-218 °C; 'H NMR (500 MHz, CDCls): 6 8.12 (d, J = 8.0 Hz, 3H,
O Ar-H), 7.94 (d, J = 9.15 Hz, 3H, Ar-H), 7.89 (d, J = 6.9 Hz, 6H, Ar-H), 7.52-7.46 (m, 6H, Ar-H), 7.28 (d, J =
‘B' 8.05 Hz, 3H, Ar-H) ppm. °C NMR (125 MHz, CDCl;): § 154.16, 138.63, 138.60, 134.66, 130.92, 129.14,
: 128.89, 128.48, 126.16, 125.76 ppm. IR (KBr, cm™): 3434, 3038, 1549, 1497, 1373, 1251, 1131, 1018, 945.
CHN data; (Theoretical C:61.02%, H:3.58%; Experimental C:60.48%, H:3.45%).

Tri(2,4-dimethoxyphenyl)bismuth (1f): White solid, m.p. 165-168 °C; "H NMR (500 MHz, CDCl;): § 7.29 (d, J = 7.95
wo. _ weo_ o Hz, 3H, Ar-H), 6.53 (d, J = 2.1 Hz, 3H, Ar-H), 6.40 (dd, J = 8.05 Hz, 2.27 Hz, 3H, Ar-H), 3.78 (s, 9H,
\Q\Bi OMe), 3.72 (s, 9H, OMe) ppm. °C NMR (125 MHz, CDCl;): § 163.59, 161.29, 139.79, 133.26, 108.28,

1" 98.25, 55.62, 55.32 ppm. IR (KBr, cm'l): 3055, 2997, 2932, 2830, 1568, 1458, 1427, 1296, 1267, 1180,
1156. CHN data; (Theoretical C:46.46%, H:4.39%; Experimental C:46.35%, H:4.15%)



4. Supporting information for cross-coupling products:

2-Methoxy-4'-methylbiphenyl (2.1):"! White solid, m.p. 70-72 °C, (121 mg, 81%, with Arl); '"H NMR (500 MHz, CDCl;):

8 7.44-7.40 (m, 2H, Ar-H), 7.33-7.30 (m, 2H, Ar-H), 7.23 (d, J = 7.95 Hz, 2H, Ar-H), 7.04-6.97 (m,

Me O O 2H, Ar-H), 3.81 (s, 3H, OMe), 2.40 (s, 3H, Me) ppm. °C NMR (125 MHz, CDCL): & 156.47,

21 MeO 136.57, 135.56, 130.76, 129.37, 128.71, 128.33, 127.94, 120.76, 111.14, 55.50, 21.18 ppm. IR (KBr,

cm™): 3024, 2937, 2833, 1596, 1582, 1518, 1485, 1462, 1434, 1259, 1235, 1179, 1122, 1055, 1005. HRMS (EI"): calcd. for
C1sH14,0 [M]" 198.1045; found 198.1043.

2-Methoxybiphenyl (2.2):[5] Colourless liquid, (115 mg, 83%, with Arl; 85 mg, 62%, with ArBr); '"H NMR (500 MHz,

CDCls): § 7.54 (d, J = 8.0 Hz, 2H, Ar-H), 7.43-7.40 (m, 2H, Ar-H), 7.34-7.32 (m, 3H, Ar-H), 7.04 (d, J =

O O 7.45 Hz, 1H, Ar-H), 7.02-6.98 (m, 1H, Ar-H), 3.82 (s, 3H, OMe) ppm. °C NMR (125 MHz, CDCL): §

2.2 MeO 156.26, 138.63, 130.86, 130.81, 129.51, 128.58, 127.94, 126.89, 120.78, 111.17, 55.51 ppm. IR (neat, cm’

": 3025, 2925, 2853, 1597, 1584, 1504, 1483, 1463, 1430, 1259, 1236, 1180. HRMS (EI'): caled. for C;3H;,0 [M]"
184.0888; found 184.0884.

2,4'-Dimethoxybiphenyl (2.3):[6] White solid, m.p. 64-67 °C, (126 mg, 78%, with Arl; 132 mg, 82%, with ArBr); "H NMR
(500 MHz, CDCls): 6 7.47 (d, J = 8.85 Hz, 2H, Ar-H), 7.34-7.29 (m, 2H, Ar-H), 7.01-6.99 (m, 1H,

MeO O O Ar-H), 6.97-6.95 (m, 3H, Ar-H), 3.84 (s, 3H, OMe), 3.81 (s, 3H, OMe) ppm. °C NMR (125 MHz,
23 MeO CDCl;): § 158.58, 156.41, 131.43, 130.85, 130.65, 130.57, 128.58, 120.30, 113.44, 111.04, 55.50,



55.24 ppm. IR (KBr, cm'l): 3000, 2957, 2835, 1610, 1517, 1463, 1486, 1463, 1438, 1298, 1245, 1178, 1122, 1038. HRMS
(ES"): calcd. for Ci4H;s0, [M+H] 215.1072; found 215.1074.

2'-Methoxybiphenyl-2-carbaldehyde (2.4):[7] Colourless liquid, (122 mg, 77%, with Arl; 132 mg, 83%, with ArBr); 'H

CHO NMR (500 MHz, CDCl;): 6 9.78 (s, 1H, CHO), 8.0 (d, J = 7.65 Hz, 1H, Ar-H), 7.66-7.62 (m, 1H, Ar-H),

O 7.49-7.46 (m, 1H, Ar-H), 7.44-7.40 (m, 1H, Ar-H), 7.36 (d, J = 7.6 Hz, 1H, Ar-H), 7.29-7.28 (m, 1H, Ar-

H), 7.10-7.07 (m, 1H, Ar-H), 6.98 (d, J = 8.25 Hz, 1H, Ar-H), 3.74 (s, 3H, OMe) ppm. "C NMR (125 MHz,

CDCls): 6 192.64, 156.47, 141.79, 133.97, 133.66, 131.39, 131.16, 129.96, 127.71, 126.78, 126.57, 120.98,

110.59, 55.36 ppm. IR (neat, cm'l): 3063, 2937, 2837, 2751, 1695, 1657, 1595, 1497, 1478, 1451. HRMS (ES"): calcd. for
C4sH,NaO, [M+Na]" 235.0735; found 235.0739.

4'-Chloro-2-methoxybiphenyl (2.5):® White solid, m.p. 47-49 °C, (141 mg, 85%, with ArI); '"H NMR (500 MHz, CDCl;):

6 7.46 (d, J = 8.55 Hz, 2H, Ar-H), 7.37 (d, J = 8.25 Hz, 2H, Ar-H), 7.35-7.32 (m, 1H, Ar-H), 7.30-

“ O O 7.28 (m, 1H, Ar-H), 7.05-7.02 (m, 1H, Ar-H), 6.99 (d, J = 8.25 Hz, 1H, Ar-H), 3.81 (s, 3H, OMe)

2.5 MeO ppm. "CNMR (125 MHz, CDCLy): § 156.34, 136.91, 132.84, 130.82, 130.64, 129.42, 128.95, 128.14,

120.89, 111.24, 55.52 ppm. IR (KBr, cm™): 2921, 1592, 1478, 1396, 1235, 1089, 1027, 1004, 828. HRMS (EI"): calcd. for
C13H,,C10 [M]" 218.0498; found 218.0497.



2-Methoxy-4'-(trifluoromethyl)biphenyl (2.6):[8] Colourless liquid, (165 mg, 87%, with Arl; 167 mg, 88%, with ArBr);

'H NMR (500 MHz, CDCLs): § 7.67-7.63 (m, 4H, Ar-H), 7.39-7.36 (m, 1H, Ar-H), 7.32 (d, J= 7.6

FaC O O Hz, 1H, Ar-H), 7.07-7.04 (m, 1H, Ar-H), 7.02 (d, J = 8.2 Hz, 1H, Ar-H), 3.83 (s, 3H, OMe) ppm. "°C

2.6 MeO NMR (125 MHz, CDCl,): 6 156.38, 142.20, 130.75, 129.81, 129.46, 129.18, 128.87 (d, Jcr= 32.38

Hz), 124.86 (d, Jo.r = 3.6 Hz), 124.36 (d, Je.r = 269.96 Hz), 120.96, 111.27, 55.52 ppm. IR (neat, cm™): 2940, 2838, 1617,

1600, 1585, 1523, 1464, 1489, 1405, 1326, 1263, 1240, 1164, 1122, 1108, 1069. HRMS (EI"): calcd. for C4,H,,F;0 [M]"
252.0762; found 252.0767.

4'-Bromo-2-methoxybiphenyl (2.7): White solid, m.p. 58-59 °C, (168 mg, 85%, with Arl); '"H NMR (500 MHz, CDCl;): &
Br O 7.52 (d, J= 8.6 Hz, 2H, Ar-H), 7.40 (d, J = 8.0 Hz, 2H, Ar-H), 7.35-7.32 (m, 1H, Ar-H), 7.28 (dd, J =

1.75 Hz, 7.45 Hz, 1H, Ar-H), 7.03 (d, J = 7.45 Hz, 1H, Ar-H), 7.01-6.97 (m, 1H, Ar-H), 3.81 (s, 3H,
OMe) ppm. "CNMR (125 MHz, CDCl;): § 156.08, 137.40, 131.18, 131.08, 130.57, 129.43, 128.99,
127.93, 120.91, 111.27, 55.53 ppm. IR (KBr, cm™): 2962, 2834, 1901, 1584, 111477, 1434, 1392, 1261, 1099, 1073, 1026.
HRMS (EI"): caled. for C;3H,,BrO [M]"261.9993; found 261.9990.

2.7 MeO

3'-Bromo-2-methoxybiphenyl (2.8): Colourless liquid, (150 mg, 76%, with Arl); '"H NMR (500 MHz, CDCl;): § 7.67 (s,
1H, Ar-H), 7.44 (d, J = 8.0 Hz, 2H, Ar-H), 7.35-7.32 (m, 1H, Ar-H), 7.29-7.26 (m, 2H, Ar-H), 7.02 (d, J

O O = 7.45 Hz, 1H, Ar-H), 6.98 (d, J = 8.6 Hz, 1H, Ar-H), 3.81 (s, 3H, OMe) ppm. "C NMR (125 MHz,
Br 5 g MeO CDCl;): § 156.34, 140.61, 132.46, 130.72, 129.84, 129.44, 129.19, 129.14, 128.18, 122.0, 120.87,



111.23, 55.55 ppm. IR (neat, cm™): 2962, 2834, 1581, 1555, 1497, 1464, 1406, 1129, 1261, 1234, 1122, 1092, 1074, 1055.
HRMS (EI"): calcd. for C;3H,,BrO [M]"261.9993; found 261.9995.

2'-Methylbiphenyl-2-carbaldehyde (3.1):[9] Colourless liquid, (136 mg, 92%, with Arl; 125 mg, 85%, with ArBr); 'H
CHO  NMR (500 MHz, CDCly): 6 9.75 (s, 1H, CHO), 8.03 (d, J = 7.4 Hz, 1H, Ar-H), 7.65-7.62 (m, 1H, Ar-H),
O O 7.51-7.48 (m, 1H, Ar-H), 7.34-7.27 (m, 4H, Ar-H), 7.19 (d, J = 7.45 Hz, 1H, Ar-H), 2.10 (s, 3H, Me) ppm.
3.1 vé BC NMR (125 MHz, CDCls): 6 192.29, 145.67, 137.48, 136.16, 133.83, 133.70, 130.75, 130.18, 130.08,
128.27, 127.81, 127.07, 125.67, 20.30 ppm. IR (neat, Cl’n_l): 2962, 2841, 2746, 1694, 1595, 1473, 1447, 1390, 1260, 1194,
1095. HRMS (EI"): calcd. for C4H1,0 [M]" 196.0888; found 196.0881.

4'-Methoxy-2,4,6-trimethylbiphenyl (3.2):""" White solid, m.p. 65-67 °C, (125 mg, 73%, with Arl; 116 mg, 67%, with

Me ArBr); '"H NMR (500 MHz, CDCl;): 6§ 7.08 (d, J = 8.85 Hz, 2H, Ar-H), 6.98-6.96 (m, 4H, Ar-H),

MGOMe 3.87 (s, 3H, OMe), 2.35 (s, 3H, Me), 2.03 (s, 6H, Me) ppm. °C NMR (125 MHz, CDCL): §

3.2 158.14, 138.64, 136.39, 133.24, 130.28, 127.98, 113.72, 55.16, 20.99, 20.78 ppm. IR (KBr, cm™'):

3004, 2953, 2834, 1889, 1644, 1609, 1512, 1480, 1455, 1441, 1376, 1286, 1245, 1182, 1174, 1042. HRMS (EI'): calcd. for
C16H150 [M] 226.1358; found 226.1355.
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2,4,6-Trimethyl-4'-(trifluoromethyl)biphenyl (3.3):"""! White solid, m.p. 55-57 °C, (141 mg, 71%, with Arl; 128 mg,

Me 65%, with ArBr); 'H NMR (500 MHz, CDCLy): & 7.68 (d, J = 7.9 Hz, 2H, Ar-H), 7.27 (d, J = 7.95
F.C O O Me Hz, 2H, Ar-H), 6.96 (s, 2H, Ar-H), 2.34 (s, 3H, Me), 1.99 (s, 6H, Me) ppm. °C NMR (125 MHz,
33 e CDCly): & 145.01, 137.59, 137.22, 135.60, 129.76, 128.87 (d, Jer = 32.38 Hz), 128.22, 125.38 (d,

Jer= 3.6 Hz), 21.01, 20.64 ppm. IR (KBr, cm™): 2949, 2923, 2860, 1927, 1684, 1616, 1572, 1479, 1448, 1402, 1323, 1160,
1104, 1067, 1006. HRMS (EI"): calcd. for CiH;sF; [M]"264.1126; found 264.1122.

3'-Bromo-2,4,6-trimethylbiphenyl (3.4): Colourless liquid, (157 mg, 76%, with Arl); '"H NMR (500 MHz, CDCl3): § 7.47-
Me 7.46 (m, 1H, Ar-H), 7.31-7.27 (m, 2H, Ar-H), 7.08 (d, J = 7.45 Hz, 1H, Ar-H), 6.93 (s, 2H, Ar-H),
O O Ve 2-32 (s, 3H, Me), 2.00 (s, 6H, Me) ppm. C NMR (125 MHz, CDCly): § 143.28, 139.73, 137.03,
135.76, 132.26, 130.81, 129.95, 129.65, 128.13, 128.06, 21.00, 20.66 ppm. IR (neat, cm™): 2962,
2919, 1612, 1591, 1557, 1465, 1399, 1465, 1261, 1074, 1017. HRMS (EI"): calcd. for C;sH;sBr

[M]"274.0357; found 274.0354.

Br 3.4 Me

2,6-Dimethyl-4'-(trifluoromethyl)biphenyl (3.5): Colourless liquid, (158 mg, 84%, with Arl); 150 mg, 80%, with ArBr);

Me 'H NMR (500 MHz, CDCl5): § 7.70 (d, J = 8.0 Hz, 2H, Ar-H), 7.28 (d, J = 8.0 Hz, 2H, Ar-H), 7.21-
O O 7.18 (m, 1H, Ar-H), 7.13 (d, J = 7.45 Hz, 2H, Ar-H), 2.01 (s, 6H, Me) ppm. °C NMR (100 MHz,
CDCls): 6 144.94, 140.39, 135.70, 129.49, 128.96 (d, Jcr = 33.53 Hz), 127.58, 127.45, 125.92,
125.44 (d, Jer = 3.83 Hz), 124.30 (d, Jer = 248.13 Hz), 20.76 ppm. IR (neat, cm™): 3049, 2946,

FsC

3.5 Me
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1931, 1615, 1464, 1443, 1403, 1323, 1265, 1164, 1133, 1068, 1025, 1006. HRMS (EI"): calcd. for C;sH;3F; [M]" 250.0969;
found 250.0968.

1-(4-Methylphenyl)naphthalene (3.6):[12] White solid, m.p. 50-53 °C, (140 mg, 85%, with Arl; 150 mg, 92%, with ArBr);

'H NMR (500 MHz, CDCls): § 7.94-7.90 (m, 2H, Ar-H), 7.85 (d, J = 8.55 Hz, 1H, Ar-H), 7.54-7.48
Me O O (m, 2H, Ar-H), 7.44-7.40 (m, 4H, Ar-H), 7.31 (d, J = 7.9 Hz, 2H, Ar-H), 2.47 (s, 3H, Me) ppm. °C
NMR (125 MHz, CDCl,): 6 140.21, 137.78, 136.89, 133.78, 131.69, 129.92, 128.94, 128.21, 127.41,
126.85, 126.07, 125.89, 125.68, 125.37, 21.23 ppm. IR (KBr, cm™): 3045, 2920, 2864, 1907, 1812, 1591, 1514, 1504, 1394,
1306, 1160, 1109. HRMS (EI"): calcd. for C;;H,4 [M]'218.1096; found 218.1097.

3.6

2-(Naphthalen-1-yl)benzaldehyde (3.7):[13] White solid, m.p. 86-87 °C, (170 mg, 98%, with Arl; 157 mg, 90%, with
CHO ArBr); 'H NMR (500 MHz, CDCl;): § 9.63 (s, 1H, CHO), 8.12 (d, J = 6.85 Hz, 1H, Ar-H), 7.95-7.93 (m,
O O 2H, Ar-H), 7.70 (d, J = 7.45 Hz, 1H, Ar-H), 7.60-7.41 (m, 7H, Ar-H) ppm. >C NMR (125 MHz, CDCL,): §
57 192.08, 144.26, 135.43, 134.83, 133.64, 133.40, 132.72, 131.71, 128.65, 128.36, 128.18, 127.09, 126.77,
126.19, 125.78, 125.03 ppm. IR (KBr, cm™): 3058, 2963, 2843, 2749, 1940, 1819, 1693, 1595, 1506, 1480,

1447, 1390, 1261, 1159, 1090, 1018. HRMS (ES"): calcd. for C;;H;30 [M+H]"233.0966; found 233.0964.
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4-(Naphthalen-1-yl)benzaldehyde (3.8):""* White solid, m.p. 70-72 °C, (167 mg, 96%, with Arl; 160 mg, 92%, with

ArBr); '"H NMR (500 MHz, CDCl;): § 10.12 (s, 1H, CHO), 8.02 (d, J = 8.25 Hz, 2H, Ar-H), 7.92 (t,

one O O J=9.15 Hz, 2H, Ar-H), 7.83 (d, J = 8.55 Hz, 1H, Ar-H), 7.68 (d, J = 7.9 Hz, 2H, Ar-H), 7.57-7.51

> O (m, 2H, Ar-H), 7.48-7.43 (m, 2H, Ar-H) ppm. °C NMR (125 MHz, CDClL): § 192.01, 147.24,

138.79, 135.30, 133.77, 131.08, 130.76, 129.73, 128.53, 128.45, 126.99, 126.48, 126.05, 125.44, 125.32 ppm. IR (KBr, cm’

": 3043, 2827, 2732, 1707, 1605, 1565, 1501, 1395, 1332, 1303, 1168, 1017. HRMS (ES"): calcd. for C;;H;;0 [M+H]"
233.0966; found 233.0966.

1-(4-Bromophenyl)naphthalene (3.9):""® White solid, m.p. 71-72 °C, (180 mg, 85%, with Arl); 'H NMR (500 MHz,

CDCls): 6 7.91-7.82 (m, 3H, Ar-H), 7.62 (d, J = 8.6 Hz, 1H, Ar-H), 7.55-7.48 (m, 3H, Ar-H), 7.45-

o O O 7.41 (m, 1H, Ar-H), 7.39-7.36 (m, 3H, Ar-H) ppm. °C NMR (125 MHz, CDCLy): § 139.65, 138.92,

39 O 133.78, 132.01, 131.69, 131.42, 128.50, 128.35, 128.0, 126.25, 125.90, 125.63, 125.33, 121.47 ppm.

IR (KBr, cm™): 3045, 2963, 1903, 1592, 1507, 1485, 1394, 1261, 1099, 1071, 1011, 198. HRMS (ES"): calcd. for C;¢H;,Br
[M]"282.0044; found 282.0042.

1-(2-Methoxyphenyl)naphthalene (4.1):"® White solid, m.p. 85-87 °C, (131 mg, 75%); '"H NMR (500 MHz, CDCl;): §
7.90-7.86 (m, 2H, Ar-H), 7.59-7.38 (m, 6H, Ar-H), 7.30 (d, J = 7.35 Hz, 1H, Ar-H), 7.10-7.04 (m, 2H, Ar-

O O H), 3.69 (s, 3H, OMe) ppm. "CNMR (125 MHz, CDCl;): § 157.20, 136.93, 133.43, 132.11, 131.91, 129.51,
41 MeG 128.95, 128.09, 127.62, 127.25, 126.40, 125.61, 125.52, 125.32, 120.52, 110.96, 55.52 ppm. IR (KBr, cm™):
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3056, 2934, 2833, 1600, 1492, 1462, 1433, 1394, 1249, 1236, 1272, 1104, 1047, 962. HRMS (ES"): calcd. for C,7H,;sO
[M+H]"235.1123; found 235.1124.

2-(2-Methoxyphenyl)-1-naphthaldehyde (4.2): White solid, m.p. 93-94 °C, (178 mg, 90%); 'H NMR (500 MHz, CDCl;):

CHO 59.86 (s, 1H, Ar-H), 8.06 (d, J = 8.55 Hz, 1H, Ar-H), 7.91 (t, J = 8.25 Hz, 2H, Ar-H), 7.60-7.57 (m, 2H,
CO O Ar-H), 7.52-7.49 (m, 1H, Ar-H), 7.44-7.41 (m, 1H, Ar-H), 7.25-7.24 (m, 1H, Ar-H), 7.13-7.10 (m, 1H,
42 ypod Ar-H), 7.08 (d, J = 7.65 Hz, 1H, Ar-H), 3.67 (s, 3H, OMe) ppm. °C NMR (125 MHz, CDCL): § 193.06,

157.57, 143.21, 136.27, 132.56, 132.49, 131.25, 130.15, 128.58, 128.24, 128.21, 127.34, 126.65, 123.70, 121.99, 120.46,
110.84, 55.53 ppm. IR (KBr, cm™): 3059, 2936, 2838, 2838, 1688, 1677, 1596, 1579, 1491, 1461, 1433, 1247, 1231, 1161,
1125, 1103, 1048, 1025. HRMS (ES"): calcd. for C,3H,s0, [M+H] 263.1072; found 263.1077.

2'-Methoxybiphenyl-2-carbonitrile (4.3):"""! Colourless liquid, (116 mg, 74%); '"H NMR (500 MHz, CDCl;): § 7.73 (d, J
CN = 7.95 Hz, 1H, Ar-H), 7.64-7.61 (m, 1H, Ar-H), 7.46-7.40 (m, 3H, Ar-H), 7.26-7.25 (m, 1H, Ar-H), 7.07-
O O 7.02 (m, 2H, Ar-H), 3.84 (s, 3H, OMe) ppm. °C NMR (125 MHz, CDCly): § 156.40, 142.53, 132.75,
4.3 \Med 132.36, 130.85, 130.32, 127.30, 127.24, 120.75, 118.61, 113.39, 111.27, 55.43 ppm. IR (neat, cm™): 3065,
2937, 2836, 2226, 1602, 1499, 1462, 1478, 1432, 1280, 1236, 1254, 1125. HRMS (ES"): calcd. for C;4H;,2NO [M+H]"
210.0919; found 210.0913.
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1-(2'-Methoxybiphenyl-2-yl)ethanone (4.4): White solid, m.p. 80-82 °C, (105 mg, 62%); 'H NMR (500 MHz, CDCl;): §

Ac 7.62-7.61 (m, 1H, Ar-H), 7.51 (dt, J = 1.5 Hz, 7.6 Hz, 1H, Ar-H), 7.41-7.33 (m, 3H, Ar-H), 7.27-7.26 (m,
O 1H, Ar-H), 7.07-7.04 (m, 1H, Ar-H), 6.92 (d, J = 8.25 Hz, 1H, Ar-H), 3.72 (s, 3H, OMe), 2.16 (s, 3H, Ac)
ppm. “C NMR (125 MHz, CDCl;): § 202.56, 155.76, 140.71, 136.73, 131.21, 130.89, 130.58, 129.89,
129.38, 127.32, 127.27, 121.10, 110.56, 55.04, 28.83 ppm. IR (KBr, cm™): 3060, 3000, 2982, 2838, 1730,
1694, 1594, 1563, 1496, 1481, 1461, 1246, 1256, 1039. HRMS (ES"): calcd. for C;sH,5s0, [M+H]" 227.1072; found
227.1078.

3'-Chloro-2-methoxybiphenyl (4.5):"® Colourless liquid, (138 mg, 84%); '"H NMR (500 MHz, CDCLs): § 7.54-7.53 (m,
Cl 1H, Ar-H), 7.42-7.40 (m, 1H, Ar-H), 7.36-7.29 (m, 4H, Ar-H), 7.05-7.02 (m, 1H, Ar-H), 6.99 (d, J =

O O 8.55 Hz, 1H, Ar-H), 3.82 (s, 3H, OMe) ppm. °C NMR (125 MHz, CDCLy): § 156.32, 140.29, 133.72,
130.70, 129.60, 129.15, 127.70, 126.93, 120.86, 111.20, 55.52 ppm. IR (neat, cm™): 3064, 3002, 2937,
2834, 1687, 1600, 1582, 1560, 1407, 1498, 1466, 1253, 1235, 1028. HRMS (ES"): calcd. for C;3H;,CIO
[M]"218.0498; found 218.0493.

4.5 MeO

2-Methoxy-3'~(trifluoromethyl)biphenyl (4.6): Colourless liquid, (180 mg, 95%); '"H NMR (500 MHz, CDCl;): § 7.79 (s,
FaC 1H, Ar-H), 7.72 (d, J = 7.65 Hz, 1H, Ar-H), 7.58 (d, J = 7.95 Hz, 1H, Ar-H), 7.53-7.50 (m, 1H, Ar-H),
O O 7.38-7.35 (m, 1H, Ar-H), 7.33-7.31 (m, 1H, Ar-H), 7.07-7.04 (m, 1H, Ar-H), 7.01 (d, J = 8.25 Hz, 1H,
46 oG Ar-H), 3.83 (s, 3H, OMe) ppm. "C NMR (125 MHz, CDCls): § 156.33, 139.20, 132.84, 130.74, 130.31
(d, Jer = 31.18 Hz), 129.36, 129.10, 128.32, 126.32 (d, Jor = 3.6 Hz), 124.28 (d, Jor = 269.96 Hz), 123.57 (d, Jor = 3.6
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Hz), 120.96, 111.24, 55.52 ppm. IR (neat, cm'l): 2961, 2838, 1600, 1579, 1502, 1466, 1426, 1334, 1255, 1234, 1164, 1122.
HRMS (ES+): calcd. for C4H,,F;0 [M]+ 252.0762; found 252.0768.

2'-Methoxybiphenyl-4-carbaldehyde (4.7):"""! White solid, m.p. 54-56 °C, (139 mg, 87%); '"H NMR (500 MHz, CDCl;): &
e O O 10.05 (s, 1H, CHO), 7.92 (d, J = 8.55 Hz, 2H, Ar-H), 7.71 (d, J = 8.25 Hz, 2H, Ar-H), 7.39-7.35 (m,

> 1H, Ar-H), 7.34 (d, J = 1.85 Hz, 1H, Ar-H), 7.07-7.04 (m, 1H, Ar-H), 7.02 (d, J = 8.2 Hz, 1H, Ar-
H), 3.83 (s, 3H, OMe) ppm. "C NMR (125 MHz, CDCl;): § 192.06, 156.45, 145.04, 134.85, 130.74,
130.17, 129.69, 129.42, 129.26, 120.99, 111.37, 55.55 ppm. IR (KBr, cm™): 2940, 2835, 2734, 1701, 1604, 1563, 1511,
1485, 1462, 1411, 1262, 1212, 1237, 1025. HRMS (ES"): calcd. for C14H30, [M+H]213.0916; found 213.0913.

4. MeO

4'-Fluoro-2-methoxybiphenyl (4.8):"* Colourless liquid, (101 mg, 67%); '"H NMR (500 MHz, CDCl;): § 7.51-7.48 (m,
2H, Ar-H), 7.34-7.31 (m, 1H, Ar-H), 7.30-7.28 (m, 1H, Ar-H), 7.11-7.08 (m, 2H, Ar-H), 7.04-7.01 (m,
" O O 1H, Ar-H), 6.99 (d, J = 8.25 Hz, 1H, Ar-H), 3.82 (s, 3H, OMe) ppm. °C NMR (125 MHz, CDCL): §
161.95 (d, Jc.r = 243.56 Hz), 156.33, 134.39, 131.07 (d, Jor = 8.4 Hz), 130.73, 129.62, 128.69, 120.83,
114.83 (d, Jor = 20.38 Hz), 111.19, 55.50 ppm. IR (neat, cm™): 2935, 2835, 1577, 11597, 1486, 1462, 1514, 1259, 1235.
HRMS (EI'): caled. for C;3H;;FO [M]'202.0794; found 202.0794.

48 MeO
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2-Methoxy-4'-phenylbiphenyl (4.9):*" White solid, m.p. 112-114 °C, (171 mg, 88%); 'H NMR (400 MHz, CDCl;): &
7.66-7.61 (m, 6H, Ar-H), 7.46 (t, J = 7.8 Hz, 2H, Ar-H), 7.40-7.32 (m, 3H, Ar-H), 7.06 (td, J = 7.56
" O O Hz, 0.92 Hz, 1H, Ar-H), 7.02 (d, J = 8.28 Hz, 1H, Ar-H), 3.85 (s, 3H, OMe) ppm. °C NMR (100
MHz, CDCL): § 156.51, 141.02, 139.73, 137.51, 130.80, 130.20, 129.89, 128.72, 128.67, 127.16,
127.11, 126.77, 120.87, 111.21, 55.56 ppm. IR (KBr, cm™): 3024, 2956, 2832, 1597, 1480, 1462, 1238, 1024, 758. HRMS
(EI"): calcd. for CoH,40 [M]"260.1201; found 260.1206.

1-(2'-Methoxybiphenyl-4-yl)ethanone (4.10):*'' White solid, m.p. 100-102 °C, (136 mg, 80%); 'H NMR (500 MHz,
A O O CDCl): 6 8.0 (d, J = 8.55 Hz, 2H, Ar-H), 7.63 (d, J = 8.55 Hz, 2H, Ar-H), 7.38-7.32 (m, 2H, Ar-H),

7.07-7.04 (m, 1H, Ar-H), 7.01 (d, J = 8.25 Hz, 1H, Ar-H), 3.82 (s, 3H, OMe), 2.63 (s, 3H, Ac) ppm.
“C NMR (125 MHz, CDCL): § 197.89, 156.42, 143.56, 135.46, 130.69, 129.70, 129.46, 129.40,
128.05, 120.93, 111.29, 55.53, 26.63 ppm. IR (KBr, cm™): 3064, 2955, 2833, 1673, 1602, 1555, 1486, 1457, 1427, 1361,
1271, 1186, 1165, 1003. HRMS (ES"): calcd. for C;sH,50, [M+H]" 227.1072; found 227.1072.

4.10 pMeO

2-Methoxy-4'-nitrobiphenyl (4.11):**! White solid, m.p. 45-47 °C, (170 mg, 99%); 'H NMR (500 MHz, CDCl): § 8.25 (d,

J =9.15 Hz, 2H, Ar-H), 7.69 (d, J = 8.85 Hz, 2H, Ar-H), 7.41-7.38 (m, 1H, Ar-H), 7.33-7.32 (m,

N O O 1H, Ar-H), 7.08-7.05 (m, 1H, Ar-H), 7.02 (d, J = 8.25 Hz, 1H, Ar-H), 3.83 (s, 3H, OMe) ppm. °C

411 MeO NMR (125 MHz, CDCly): § 156.38, 146.61, 145.42, 130.63, 130.31, 130.14, 128.24, 123.18,

121.05, 111.40, 55.40 ppm. IR (KBr, cm™): 2940, 2838, 1600, 1514, 1481, 1462, 1437, 1402, 1346, 1315, 1263, 1240,
1102. HRMS (ES+): calcd. for C3H[,NO; [M+H]+230.0817; found 230.0819.
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2'-Methoxybiphenyl-4-carbonitrile (4.12):'*! White solid, m.p. 73-74 °C, (152 mg, 97%); '"H NMR (500 MHz, CDCl;): &
7.68 (d, J = 8.55 Hz, 2H, Ar-H), 7.64 (d, J = 8.5 Hz, 2H, Ar-H), 7.40-7.37 (m, 1H, Ar-H), 7.31-7.29
Ne O O (m, 1H, Ar-H), 7.07-7.04 (m, 1H, Ar-H), 7.01 (d, J = 7.9 Hz, 1H, Ar-H), 3.82 (s, 3H, OMe) ppm. °C
NMR (125 MHz, CDCly): § 156.29, 143.36, 131.72, 130.58, 130.19, 129.89, 128.60, 121.02, 119.13,
111.32, 110.39, 55.50 ppm. IR (KBr, cm™): 3070, 3003, 2941, 2226, 1606, 1582, 1510, 1485, 1463, 1436, 1263, 1245,
1026. HRMS (ES+): calcd. for C4H{,NO [M+H]+210.0919; found 210.0913.

2'-Methylbiphenyl-4-carbaldehyde (5.1):** White solid, m.p. 47-49 °C, (110 mg, 75%); 'H NMR (500 MHz, CDCly): &

10.07 (s, 1H, CHO), 7.94 (d, J = 8.25 Hz, 2H, Ar-H), 7.50 (d, J = 8.25 Hz, 2H, Ar-H), 7.31-7.29 (m,

ORC O O 2H, Ar-H), 7.27-7.26 (m, 1H, Ar-H), 7.23-7.22 (m, 1H, Ar-H), 2.28 (s, 3H, Me) ppm. "C NMR

>1 e (125 MHz, CDCly): & 192.0, 148.42, 140.57, 135.11, 134.94, 130.57, 129.91, 129.59, 129.45,

128.06, 125.97, 20.36 ppm. IR (KBr, cm™): 2950, 2918, 2848, 2562, 1701, 1673, 1607, 1561, 1481, 1422, 1321, 1260,
1104. HRMS (EI+): calcd. for C4H;,O [M]+ 196.0888; found 196.0881.

2-Methyl-2'-nitrobiphenyl (5.2):**! White solid, m.p. 64-66 °C, (139 mg, 87%); '"H NMR (500 MHz, CDCl;): § 7.99 (d, J

NO, — 8.5 Hz, 1H, Ar-H), 7.64-7.61 (m, 1H, Ar-H), 7.53-7.50 (m, 1H, Ar-H), 7.34-7.21 (m, 4H, Ar-H), 7.10 (d,
O O J =17.6 Hz, 1H, Ar-H), 2.10 (s, 3H, Me) ppm. °C NMR (125 MHz, CDCLy): § 137.43, 136.53, 135.60,
52 g 132.49, 132.17, 129.96, 128.26, 128.22, 128.17, 125.72, 125.59, 124.08, 19.85 ppm. IR (KBr, cm™): 3063,

2924, 1609, 1572, 1525, 1472, 1351, 1287, 1162, 1121. HRMS (ES"): caled. for C;;H;,NO, [M+H]" 214.0868; found
214.0869.
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2-Methyl-3'-nitrobiphenyl (5.3):*®! White solid, m.p. 65-66 °C, (139 mg, 87%); '"H NMR (500 MHz, CDCl;): § 8.21-8.20

O,N (m, 2H, Ar-H), 7.66 (d, J = 7.65 Hz, 1H, Ar-H), 7.60-7.57 (m, 1H, Ar-H), 7.34-7.27 (m, 3H, Ar-H), 7.22
O O (d, J = 7.3 Hz, 1H, Ar-H), 2.27 (s, 3H, Me) ppm. °C NMR (125 MHz, CDCly): § 148.09, 143.51,
53 139.32, 135.32, 135.16, 130.66, 129.60, 129.05, 128.32, 126.15, 124.08, 121.83, 20.31 ppm. IR (KBr,

cm™): 3065, 2921, 1609, 1572, 1472, 1345, 1287. HRMS (ES"): calcd. for C,3H;,NO, [M+H]" 214.0868; found 214.0869.

2-Methyl-4'-nitrobiphenyl (5.4):*"! White solid, m.p. 90-92 °C, (153 mg, 96%); '"H NMR (500 MHz, CDCl;): & 8.28 (d, J
= 8.55 Hz, 2H, Ar-H), 7.49 (d, J = 8.85 Hz, 2H, Ar-H), 7.33-7.27 (m, 3H, Ar-H), 7.22 (d, J= 7.3
02N Hz, 1H, Ar-H), 2.27 (s, 3H, Me) ppm. ’C NMR (125 MHz, CDCly): § 148.90, 146.93, 139.70,
>4 e 135.16, 130.81, 130.19, 129.50, 128.55, 126.21, 123.51, 20.43 ppm. IR (KBr, cm™): 3073, 2956,

1939, 1807, 1595, 1513, 1479, 1348, 1315, 1298. HRMS (EI'): caled. for C;3H;;NO, [M]"213.0790; found 213.0797.

1-(2'-Methylbiphenyl-4-yl)ethanone (5.5):"*® Colourless liquid, (145 mg, 92%); '"H NMR (500 MHz, CDCl;): 6 8.01 (d, J

= 8.55 Hz, 2H, Ar-H), 7.43 (d, J = 8.55 Hz, 2H, Ar-H), 7.30-7.27 (m, 2H, Ar-H), 7.26-7.25 (m, 1H,

Ae O O Ar-H), 7.22 (d, J = 7.3 Hz, 1H, Ar-H), 2.65 (s, 3H, Me), 2.27 (s, 3H, Ac) ppm. °C NMR (125 MHz,

>3 Mé CDCls): 6 197.86, 146.95, 140.72, 135.56, 135.14, 130.51, 129.45, 128.19, 127.88, 125.91, 26.66,

20.38 ppm. IR (neat, cm™): 2933, 1683, 1606, 1483, 1401, 1357, 1266, 1005, 956, 852. HRMS (ES"): calcd. for C;sH,s0
[M+H]"211.1123; found 211.1126.

19



2,6-Dimethyl-4'-nitrobiphenyl (5.6):"*” White solid, m.p. 110-112 °C, (160 mg, 94%); 'H NMR (500 MHz, CDCl;): &
Me 8.31 (d, J = 8.6 Hz, 2H, Ar-H), 7.34 (d, J = 8.6 Hz, 2H, Ar-H), 7.23-7.20 (m, 1H, Ar-H), 7.14 (d, J =
O,N O 7.45 Hz, 2H, Ar-H), 2.01 (s, 6H, Me) ppm. °C NMR (125 MHz, CDCLy): § 148.39, 146.90, 139.53,
56 135.33, 130.18, 127.98, 127.61, 123.81, 20.69 ppm. IR (KBr, cm™): 3103, 3074, 2919, 1942, 1598,

1515, 1463, 1347, 1310, 1285, 1102. HRMS (EI"): calcd. for C1,H;3NO, [M]"227.0946; found 227.0943.

1-(2',6'-Dimethylbiphenyl-3-yl)ethanone (5.7):”" Colourless liquid, (140 mg, 83%); '"H NMR (500 MHz, CDCl): & 7.95
Ac  Me (d,J =7.35 Hz, 1H, Ar-H), 7.76 (s, 1H, Ar-H), 7.55-7.52 (m, 1H, Ar-H), 7.38-7.35 (m, 1H, Ar-H), 7.21-
O O 7.18 (m, 1H, Ar-H), 7.13 (d, J = 7.3 Hz, 2H, Ar-H), 2.61 (s, 3H, Ac) 2.02 (s, 6H, Me) ppm. *C NMR (125
57 g MHz, CDCL;): 6 198.18, 141.50, 140.67, 137.37, 135.89, 133.88, 129.04, 128.80, 127.44, 126.66, 26.72,
20.84 ppm. IR (neat, cm™): 2921, 1686, 1579, 1465, 1420, 1356, 1288, 1248, 1226, 1032. HRMS (ES"): calcd. for C ¢H,;,0
[M+H]"225.1279; found 225.1277.

3',5'-Dichloro-2,6-dimethylbiphenyl (5.8): White solid, m.p. 99-100 °C, (180 mg, 96%); 'H NMR (500 MHz, CDCl;): &

Cl. Me 7.41 (d, J = 1.75 Hz, 2H, Ar-H), 7.35 (t, /= 2.0 Hz, 1H, Ar-H), 7.19-7.16 (m, 1H, Ar-H), 7.10 (d, J = 7.45

O O Hz, 2H, Ar-H), 2.03 (s, 6H, Me) ppm. *C NMR (125 MHz, CDCly): § 144.13, 141.40, 135.65, 134.99,

o 128.37, 127.62, 126.97, 125.60, 20.71 ppm. IR (KBr, cm™): 3076, 1557, 1413, 1095, 845, 800. HRMS
5.8

(EI"): calced. for C4H,Cl, [M]250.0316; found 250.0318.
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1-(2',4',6'-Trimethylbiphenyl-4-yl)ethanone (5.9):"'" White solid, m.p. 55-58 °C, (107 mg, 60%); 'H NMR (500 MHz,

Me CDCly): 6 8.02 (d, J = 8.2 Hz, 2H, Ar-H), 7.25 (d, J = 7.95 Hz, 2H, Ar-H), 6.95 (s, 2H, Ar-H), 2.65
O O Me (s, 3H, Ac), 2.33 (s, 3H, Me), 1.98 (s, 6H, Me) ppm. °C NMR (125 MHz, CDCL): § 197.92,
59 Mé 146.56, 137.89, 137.13, 135.57, 135.46, 129.69, 128.52, 128.20, 26.60, 21.01, 20.61 ppm. IR (KBr,

em™): 2916, 1680, 1604, 1427, 1400, 1358, 1265, 1182, 957. HRMS (EI'): calcd. for Ci;H;0 [M+H]" 239.1436; found
239.1432.

2'4',6'-Trimethylbiphenyl-4-carbaldehyde (5.10): White solid, m.p. 58-59 °C, (120 mg, 71%); 'H NMR (500 MHz,

M CDCly): § 10.07 (s, 1H, CHO), 7.94 (d, J = 8.25 Hz, 2H, Ar-H), 7.33 (d, J = 8.25 Hz, 2H, Ar-H),
oHc— ) )M 6.96 (s, 2H, Ar-H), 2.34 (s, 3H, Me), 199 (s, 6H, Me) ppm. °C NMR (125 MHz, CDCL): §
510 e 192.07, 148.09, 137.68, 137.29, 135.36, 134.91, 130.18, 129.91, 128.24, 21.02, 20.60 ppm. IR

(KBr, cm'l): 2963, 2920, 2853, 2732, 1704, 1604, 1566, 1433, 1380, 1302, 1261, 1206, 1100, 1017, 1005. HRMS (EI'):
calcd. for CsH;,0 [M+H]+ 225.1279; found 225.1279.

2,4,6-Trimethyl-4'-nitrobiphenyl (5.11):"* White solid, m.p. 85-87 °C, (150 mg, 83%); '"H NMR (500 MHz, CDCl;): &

e 8.29 (d, J = 8.55 Hz, 2H, Ar-H), 7.32 (d, J = 8.85 Hz, 2H, Ar-H), 6.96 (s, 2H, Ar-H), 2.34 (s, 3H,
oN—( )~ )Me Me), 1.98 (s, 6H, Me) ppm. *CNMR (125 MHz, CDCL): § 148.52, 146.82, 137.70, 136.73, 135.23,
511 M 130.44, 128.37, 123.73, 21.02, 20.59 ppm. IR (KBr, cm): 3114, 2946, 2851, 2446, 1928, 160,

1598, 1519, 1475, 1445, 1397, 1379, 1106, 1097. HRMS (EI'"): calcd. for C;sH;sNO, [M]" 241.1103; found 241.1103.
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2,4-Dimethoxy-4'-nitrobiphenyl (5.12):"*' White solid, m.p. 112-114 °C, (186 mg, 96%); 'H NMR (500 MHz, CDCL;): &
8.23 (d, J= 8.9 Hz, 2H, Ar-H), 7.66 (d, J = 8.85 Hz, 2H, Ar-H), 7.27 (d, J = 8.3 Hz, 1H, Ar-H),
ooN O O oMe 6.61-6.57 (m, 2H, Ar-H), 3.87 (s, 3H, OMe), 3.82 (s, 3H, OMe) ppm. °C NMR (125 MHz,
CDCls): 6§ 161.50, 157.57, 146.18, 145.35, 131.32, 129.98, 123.22, 121.04, 105.05, 99.05,
55.55, 55.48 ppm. IR (KBr, cm™): 2943, 2840, 1614, 1597, 1575, 1510, 1485, 1454, 1420, 1341, 1284, 1211, 1165, 1049.
HRMS (ES+): calcd. for C4H4NO, [M+H]+ 260.0923; found 260.0926.

1-(4-Nitrophenyl) naphthalene (5.13):"* White solid, m.p. 125-127 °C, (184 mg, 98%); '"H NMR (500 MHz, CDCl;): §
on O O 8.36 (d, J=9.15 Hz, 2H, Ar-H), 7.95-7.92 (m, 2H, Ar-H), 7.78 (d, J=7.95 Hz, 1H, Ar-H), 7.67 (d, J =

9.2 Hz, 2H, Ar-H), 7.59-7.52 (m, 2H, Ar-H), 7.49-7.46 (m, 1H, Ar-H) 7.43-7.42 (m, 1H, Ar-H) ppm.
C NMR (125 MHz, CDCls): & 147.67, 147.17, 137.76, 133.77, 130.91, 128.94, 128.56, 127.08,
126.73, 126.21, 125.30, 125.11, 123.58 ppm. IR (KBr, cm™): 3099, 3058, 2849, 1939, 1597, 1515, 1490, 1396, 1348, 1311,
1348, 1285, 1251, 1106. HRMS (EI"): calcd. for C¢H,;NO, [M]" 249.0790; found 249.0798.

5.13

1-(4-Acetylphenyl)naphthalene (5.14):"*! White solid, m.p. 96-97 °C, (174 mg, 94%); 'H NMR (500 MHz, CDCl;): §

8.09 (d, J=7.95 Hz, 2H, Ar-H), 7.93-7.89 (m, 2H, Ar-H), 7.84 (d, J = 8.55 Hz, 1H, Ar-H), 7.61 (d, J =

he O O 7.95 Hz, 2H, Ar-H), 7.56-7.50 (m, 2H, Ar-H), 7.46-7.42 (m, 2H, Ar-H), 2.69 (s, 3H, Ac) ppm. °C

O NMR (125 MHz, CDCl;): § 197.86, 145.78, 138.99, 135.97, 133.76, 131.18, 130.31, 128.41, 128.35,

126.91, 126.36, 125.99, 125.55, 125.32, 26.71 ppm. IR (KBr, cm™): 3046, 1682, 1605, 1503, 1423, 1396, 1357, 1265, 1180,
1016. HRMS (ES™): calcd. for C;5H;sO [M+H]"247.1123; found 247.1129.

5.14
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2-Methoxy-2'-methylbiphenyl (6.1):"*! White solid, m.p. 42-44 °C, (116 mg, 78%); 'H NMR (500 MHz, CDCl): & 7.36-
Me 7.33 (m, 1H, Ar-H), 7.26-7.22 (m, 3H, Ar-H), 7.20-7.15 (m, 2H, Ar-H), 7.02 (t, /= 7.3 Hz, 1H, Ar-H), 6.97
O O (d, J = 8.25 Hz, 1H, Ar-H), 3.77 (s, 3H, OMe), 2.15 (s, 3H, Me) ppm. *C NMR (125 MHz, CDCly): &
6.1 MeG 156.56, 138.60, 136.80, 130.98, 130.81, 129.97, 129.55, 128.53, 127.27, 125.41, 120.40, 110.60, 55.37,
19.89 ppm. IR (KBr, cm™): 3061, 3018, 2936, 2834, 1581, 1596, 1499, 1461, 1481, 1433, 1260, 1233, 1028. HRMS (ES"):
calcd. for C4H,O [M]+ 198.1045; found 198.1040.

2-Methoxy-3',5'-dimethylbiphenyl (6.2):"® Colourless liquid, (145 mg, 91%); 'H NMR (500 MHz, CDCl;): & 7.32-7.29

Me (m, 2H, Ar-H), 7.14 (s, 2H, Ar-H), 7.03-6.97 (m, 3H, Ar-H), 3.81 (s, 3H, OMe), 2.37 (s, 6H, Me) ppm.
O PCNMR (125 MHz, CDCLy): § 156.44, 138.42, 137.36, 130.97, 130.87, 128.66, 128.37, 127.34, 120.66,
Me s MeG 111.04, 55.52, 21.39 ppm. IR (neat, cm™): 3000, 2917, 2833, 1602, 1579, 1463, 1495, 1281, 1241, 1179,

1123, 1049, 1028. HRMS (EI"): calcd. for C;sH;s0 [M]212.1201; found 212.1201.

2,3',5",6-Tetramethylbiphenyl (6.3):""' Colourless liquid, (130 mg, 82%); 'H NMR (500 MHz, CDCls): § 7.16-7.09 (m,

Me Me 3H, Ar-H), 6.97 (s, 1H, Ar-H), 6.76 (s, 2H, Ar-H), 2.35 (s, 6H, Me), 2.04 (s, 6H, Me) ppm. "C NMR (125
O O MHz, CDCly): & 142.08, 140.93, 137.71, 136.00, 128.08, 127.13, 126.74, 126.67, 21.36, 20.85 ppm. IR
v 63 Md (neat, cm™): 3018, 2921, 2856, 1601, 1463, 1377, 1199, 1163, 1107, 1035. HRMS (EI): caled. for C¢Hg

[M]"210.1409; found 210.1404.
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2,4-Dimethoxy-3',5'-dimethylbiphenyl (6.4): Colourless liquid, (145 mg, 80%); '"H NMR (500 MHz, CDCl;): § 7.23-7.20

Me (m, 1H, Ar-H), 7.10 (s, 2H, Ar-H), 6.95 (s, 1H, Ar-H), 6.56-6.54 (m, 2H, Ar-H), 3.85 (s, 3H, OMe),

OMe 3.79 (s, 3H, OMe), 2.36 (s, 6H, Me) ppm. *C NMR (125 MHz, CDCLy): § 160.09, 157.40, 138.21,

v Mo 137.33, 131.21, 128.27, 127.29, 123.79, 104.37, 98.85, 55.51, 55.38, 21.38 ppm. IR (neat, cm):
6.4

3042, 2916, 2860, 1600, 1506, 1458, 1376, 1160, 852, 800. HRMS (EI'): caled. for Ci¢H 30, [M]"
242.1307; found 242.1308.

1-(3,5-Dimethylphenyl)naphthalene (6.5): Colourless liquid, (170 mg, 97%); '"H NMR (500 MHz, CDCl;): § 7.94-7.89
Me (m, 2H, Ar-H), 7.85 (d, J = 7.95 Hz, 1H, Ar-H), 7.53-7.47 (m, 2H, Ar-H), 7.45-7.41 (m, 2H, Ar-H), 7.12
O O (s, 2H, Ar-H), 7.08 (s, 1H, Ar-H), 2.41 (s, 6H, Me) ppm. '°C NMR (125 MHz, CDCLy): & 140.65, 140.50,
Me 6.5 O 137.70, 133.75, 131.68, 128.81, 128.18, 127.88, 127.39, 126.73, 126.18, 125.85, 125.64, 125.32, 21.37
ppm. IR (neat, Cm'l): 3002, 2960, 2936, 1610, 1598, 1575, 1506, 1463, 1437, 1406, 1206, 1158. HRMS

(EI"): calcd. for CgH ¢ [M]"232.1252; found 232.1259.

2'-Methoxy-2,6-dimethylbiphenyl (7.1):"* Colourless liquid, (26 mg, 64%); '"H NMR (500 MHz, CDCl;): § 7.35-7.32 (m,

Me 1H, Ar-H), 7.18-7.15 (m, 1H, Ar-H), 7.11 (d, J = 7.35 Hz, 2H, Ar-H), 7.03-6.98 (m, 3H, Ar-H), 3.74 (s,

O O 3H, OMe), 2.01 (s, 6H, Me) ppm. >C NMR (125 MHz, CDCl;): § 156.53, 139.09, 138.20, 136.58, 130.66,

Me MeG 128.35, 127.03, 127.0, 120.66, 110.88, 55.52, 20.42 ppm. IR (neat, cm™): 3059, 3017, 2951, 2833, 1600,

7 1580, 1497, 1462, 1434, 1295, 1243, 1229, 1179, 1161, 1120. HRMS (ES"): calcd. for C;sH;s0 [M]"
212.1201; found 212.1204.
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2,3,4,5,6-Pentafluoro-2'-methoxybiphenyl (7.2):"”' White solid, m.p. 45-46 °C, (34 mg, 66%); 'H NMR (500 MHz,

E F CDCLy): 6 7.47-7.44 (m, 1H, Ar-H), 7.23 (d, J = 7.45 Hz, 1H, Ar-H), 7.08-7.02 (m, 2H, Ar-H), 3.81 (s,

. Q O 3H, OMe) ppm. °C NMR (125 MHz, CDCLy): § 157.04, 144.34 (d, Jo-r = 231.15 Hz), 140.42 (d, Jor =

¢ FMed 260.36 Hz), 137.49 (d, Je.r = 248.36 Hz), 131.69, 131.10, 120.57, 115.16, 112.67, 111.20, 55.64 ppm. '°F

"2 NMR (471 MHz, CDCly): & -144.88 (dd, J; = 22.04 Hz, 7.31 Hz, 2F, Ar-H), -160.78 (t, Jy = 20.18 Hz,

IF, Ar-H), -167.75-(-167.84) (m, 2F, Ar-H) ppm. IR (KBr, cm™): 3059, 3017, 2951, 2833, 1600, 1580, 1497, 1462, 1434,
1295, 1243, 1229, 1179, 1161, 1120. HRMS (ES"): calcd. for C3H7FsO [M]" 274.0417; found 274.0410.

2,3,4,5,6-Pentafluoro-2',4'-dimethoxybiphenyl (7.3): White solid, m.p. 59-61 °C, (45 mg, 79%); 'H NMR (400 MHz,
R F CDCLy): § 7.13 (d, J=8.24 Hz, 1H, Ar-H), 6.60-6.58 (m, 2H, Ar-H), 3.86 (s, 3H, OMe), 3.78 (s, 3H,
i Q O OMe  OMe) ppm. “C NMR (125 MHz, CDCly): 6 162.14, 158.21, 144.53 (d, Jor = 248.13 Hz), 140.25 (d,
oMo T3 Jer = 248.13 Hz), 137.48 (d, Jor = 255.8 Hz), 112.58 (t, Jor = 19.16 Hz), 107.53, 104.76, 98.90,
55.64, 55.45 ppm. ’F NMR (471 MHz, CDCl;): 6 -140.22 (dd, Jr = 22.70 Hz, 9.09 Hz, 2F, Ar-H), -156.60 (t, Jz = 20.46
Hz, 1F, Ar-H), -163.25-(-163.36) (m, 2F, Ar-H) ppm. IR (KBr, cm™): 2971, 2847, 1609, 1581, 1508, 1494, 1465, 1443,
1406, 1314, 1280, 1210, 1119, 1062. HRMS (ES"): calcd. for C4HoFsO, [M+H]" 305.0601; found 305.0606.
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5. Crystallographic data for compounds (1a, 1b, 1c, 1d, 1f):

Compound la 1b lc 1d 1f
Empirical formula Css Hgs Biy O Cy1 Hyi Bi C,7 H33 Bi Ca4 Hay Bi Ca4 Hy7Bi1 Og
Space group P-1 P-1 P2(1)/n P2(1)/c Pbca
a [A] 15.515(3) 5.0883(6) 12.295(5) 15.7104(9) 9.309(2)
b [A] 15.705(3) 10.1508(11) 11.212(5) 8.1516(5) 16.637(4)
c [A] 15.714(3) 16.5356(18) 16.895(5) 16.0978(9) 29.361(7)
a[°] 94.45(3) 91.151(3) 90.000(5) 90 90
B[°] 94.24(3) 95.535(3) 99.326(5) 103.6390(10) 90
v [°] 94.35(3) 95.308(3) 90.000(5) 90 90
Volume [A3] 3794.1(13) 846.08(16) 2298.2(15) 2003.4(2) 4547.1(19)
Z 2 2 4 4 8
Deated. [Mg/m’] 1.858 1893 1.637 1.739 1.813
1
h, k,lmax 18 19 19 6 13 22 14, 13,20 19, 9, 19 11,20, 35
Temperature [K] 100(2) 273(2) 100(2) 273(2) 100(2)
Reflections collected 20503 9726 12119 14192 /3923 24011
[R(int) =
0.0338]
Completeness to theta = 98.2 % 99.3% 99.4% 100.0% 100.0 %
25.50°
GOOdl’lCSS-Of-ﬁt on F2 1099 0612 1'1 16 1030 1049
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0.3105 ’ T R2 =0.0491 DN
0.0701 0.0736 v wR2 =0.1137
R indices (all data) R1 = 01777, wR2 = R1 = 00284, wR2 = R1 =0.0424. wR2 = R1 = 00223, R1 =0.0703
0.3650 0.0758 ’ wR2 =0.0502 ’
0.0895 wR2 =0.1502
Largest diff. peak and hole 12.856 and -5.149 1.293 and -1.907 e.A-3 | 2.679 and -0.997 e A-3 | 1.209 and - 4.613 and -
e A-3 0.905 e. A™-3 1814 e A-3
. e.
Data / restraints / parameters | 13850/0/913 4208 /0 /202 424470/ 262 3923707232 | 447570/ 286

Independent reflections

4244 [R(int) = 0.0369]

4475 [R(int) =
0.0809]
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Experiment single pulse.ex2
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Solvent CHLOROFORM-D
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Creation_time
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Data_format 1D COMPLEX

Dim size 26214
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Dim units [ppm]
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X_acq duration
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"H NMR spectrum of 2-(2-methoxyphenyl)-1-naphthaldehyde (4.2)
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C NMR spectrum of 3'-chloro-2-methoxybiphenyl (4.5)
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Filename = RJD1190_ 1H-6.jdf
Author = N.Ahmed
Experiment single pulse.ex2
Sample id S#452783

Solvent CHLOROFORM-D

22-MAY-2013 12:25:14
20-NOV-2013 19:44:31
20-NOV-2013 19:45:08

Creation_time
Revision_time
Current_time

Data_format 1D COMPLEX

Dim size 26214

Dim title 1H

Dim units [ppm]
Dimensions

Site = ECX 500
Spectrometer = DELTA2 NMR

Field strength
X_acq duration

11.7473579 [T] (500 [MH
3.27417856 [s]

X domain 1H

X freq 500.15991521 [MHz]
X offset 5.0 [ppm]

X points 32768

X_prescans

1
X _resolution 0.30542012 [Hz]

X _sweep 10.00800641 [kHz]
Irr domain 1H

Irr freq = 500.15991521 [MHz]
Irr offset 5.0 [ppm]
Tri_domain 1H

Tri_ freq 500.15991521 [MHz]
Tri_ offset 5.0 [ppm]

Clipped FALSE
Mod_return 1

Scans 16

Total_scans 16

X_90_width = 13.25[us]

X acq time 3.27417856 [s]
X_angle 45 [deg]

X_atn = 3.99 [dB]

X pulse 6.625[us]
Irr_mode

Tri mode Off

Dante_presat FALSE

Initial wait 1[s]

Recvr gain 50
Relaxation_delay = 1[s]
Repetition_time 4.27417856 [5]
Temp_get 23.3 [4C]

FsC

MeO
4.6

"H NMR spectrum of 2-methoxy-3'-(trifluoromethyl)biphenyl (4.6)
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Filename
Author
Experiment
Sample id
Solvent
Creation_time
Revision time
Current_time

Data_format
Dim_ size

Dim title
Dim units
Dimensions
Site
Spectrometer

Field_ strength
X_acq_duration
X_domain

X freq

X offset

X points

X prescans

X resolution
X_sweep

Irr domain

Irr freq

Irr offset
Clipped

Mod_ return
Scans

Total scans

X 90 width
X_acq_time
X angle

X atn

X pulse

Irr atn_dec
Irr_atn_noe
Irr noise
Decoupling
Initial wait
Noe

Noe time
Recvr_gain

Relaxation_ delay

Repetition_time
Temp_get

FsC

RJD1190_13C-4.jdf
N.Ahmed

single pulse_dec
S#585386
CHLOROFORM-D
22-MAY-2013 18:46:52
12-MAR-2014 16:52:48
12-MAR-2014 17:02:14

1D COMPLEX

ECX 500
DELTA2_NMR
11.7473579 [T] (500 [MH
0.82837504 [s]

13c

125.76529768 [MHz]

100 [ppm]

32768

4

1.20718268 [Hz]
39.55696203 [kHz]
1H

500.15991521 [MHz]
5.0 [ppm]
FALSE

1
1000
1000

9.62 [us]
0.82837504 [s]
30[deg]

7 .1[4aB]
3.20666667 [us]
19.5[dB]

1ls]
1.82837504 [5]
22.3 [acC]

MeO
4.6

C NMR spectrum of 2-methoxy-3'-(trifluoromethyl)biphenyl (4.6)
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X : parts per Million : 1H

Filename
Author
Experiment
Sample id
Solvent
Creation_time
Revision_time
Current_time

Data_format
Dim size
Dim_title
Dim units
Dimensions
Site
Spectromster

Field strength
X_acq duration
X domain

X fregq

X offset

X points

X prescans

X resolution
X sweep

Irr domain

Irr freq

Irr offset
Tri_domain

Tri freq

Tri_ offset
Clipped
Mod_return
Scans
Total_scans

X_90_width

X acg time
X_angle

X_atn

X pulse
Irr_mode

Tri mode
Dante_presat
Initial wait
Recvr gain
Relaxation_delay
Repetition_time
Temp_get

OHC

RJID1165_1H-6.3df
N.Ahmed
single pulse.ex2
S#423608
CHLOROFORM-D
2-MAY-2013 11:16:32
30-0CT-2013 19:31:02
30-0CT-2013 19:31:27

1D COMPLEX

ECX 500
DELTA2 NMR

11.7473579 [T] (500 [MH
3.27417856 [s]

1H

500.15991521 [MHz]

5.0 [ppm]

32768

i

0.30542012 [Hz]
10.00800641 [kHz]
1H

500.15991521 [MHz]
5.0 [ppm]

1H

500.15991521 [MHz]
5.0 [ppm]

FALSE

1l

18
16

13.25 [us]
3.27417856 [s]
45 [deg]
3.99[dB]
6.625 [us]

Off
FALSE

1[s]
4.27417856 [s]
24.7 [aC]

4.7 MeO
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H NMR spectrum of 2'-methoxybiphenyl-4-carbaldehyde (4.7)
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Filename RJD1165_ 13C-4.3jdf

Author N.Ahmed
Experiment single pulse dec
Sample_id S#512168

Solvent CHLOROFORM-D

2-MAY-2013 13:09:52
30-0CT-2013 19:32:29
30-0CT-2013 19:33:02

Creation_time
Revision_time
Current_time

Data_format 1D COMPLEX

Dim size 26214
Dim_title i3c

Dim units [ppm]
Dimensions

Site = ECX 500
Spectrometer = DELTA2 NMR

Field strength
X_acq duration

11.7473579 [T] (500 [MH
0.82837504 [s]

X domain i3¢c

X freq 125.76529768 [MHz]
X offset 100 [ppm]

X points 32768

X_prescans

4
X _resolution 1.20718268 [Hz]

X _sweep 39.55696203 [kHz]
Irr domain 1H

Irr freq = 500.15991521 [MHz]
Irr offset 5.0 [ppm]
Clipped FALSE
Mod_return 1L

Scans 1000
Total_scans = 1000
X_90_width 9.62 [us]
X_acq_time 0.82837504 [s]
X_angle 30 [deg]

X_atn 7 .1[dB]

X pulse 3.20666667 [us]
Irr atn_dec 19.5 [dB]
Irr_atn_noe 21.5 [aB]

Irr noise WALTZ
Decoupling TRUE

Initial wait 1[s]

Noe TRUE

Noe time 11[s]

Recvr gain 58

Relaxation delay = 1 [s]
Repetition_time = 1.82837504 [s]
Temp get = 25.3 [dC]
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C NMR spectrum of 2'-methoxybiphenyl-4-carbaldehyde (4.7)
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HRMS spectrum of 2'-methoxybiphenyl-4-carbaldehyde (4.7)
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Filename
Author
Experiment
Sample id
Solvent
Creation_time
Revision_time
Current_time

Data_format
Dim size
Dim_title
Dim units
Dimensions
Site
Spectromster

Field strength
X_acq duration
X domain

X fregq

X offset

X points

X prescans

X resolution
X sweep

Irr domain

Irr freq

Irr offset
Tri_domain

Tri freq

Tri_ offset
Clipped
Mod_return
Scans
Total_scans

X_90_width

X acqg time
X_angle

X_atn

X pulse
Irr_mode

Tri mode
Dante_presat
Initial wait
Recvr gain
Relaxation_delay
Repetition_time
Temp_get

4.8

RJD1188_1H-7.3jdf
N.Ahmed

single pulse.ex2
S#452368
CHLOROFORM-D
22-MAY-2013 12:11:49
20-NOV-2013 22:15:38
20-NOV-2013 22:15:55

1D COMPLEX

ECX 500
DELTA2 NMR

11.7473579 [T] (500 [MH
3.27417856 [s]

1H

500.15991521 [MHz]

5.0 [ppm]

32768

i
0.30542012 [Hz]
10.00800641 [kHz]
1H
500.15991521 [MHz]
5.0 [ppm]

1H

500.15991521 [MHz]
5.0 [ppm]

FALSE

1l

18
16

13.25 [us]
3.27417856 [s]
45 [deg]
3.99[dB]
6.625 [us]

Off
FALSE

1[s]
4.27417856 [s]
22.9[aC]

MeO

'H NMR spectrum of 4'-fluoro-2-methoxybiphenyl (4.8)
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HJEOL

Filename = RJD1188_ 13C-4.jdf
Author = N.Ahmed

Experiment = single pulse dec
Sample id = S#585090

Solvent = CHLOROFORM-D
Creation_time 22-MAY-2013 17:34:33

20-NOV-2013 2 8:20
20-NOV-2013 22:28:51

Revision time
Current time

Data_ format 1D COMPLEX
Dim size

Dim title
Dim units

(RN NN
)
g
E

Dimensions
Site ECX 500
Spectrometer DELTA2_ NMR

11.7473579 [T] (500 [MH

Field strength
0.82837504 [s5]

X_acq duration

X domain i3c

X freq 125.76529768 [MHz]
X offset 100 [ppm]

X points 32768

X prescans
X resolution
X sweep

IrXr domain
Irr freq

4

1.20718268 [Hz]
39.55696203 [kHz]
1H

500.15991521 [MHz]

Irr offset 5.0 [ppm]
Clipped FALSE

Mod return 1

Scans 1000

Total_ scans = 1000

X 90 _width = 9.62[us]

X acqg time = 0.82837504 [s]
X angle = 30[deg]

X atn = 7.1[dB]

X pulse = 3.20666667 [us]
Irr atn_dec = 19.5 [dB]
Irr_atn noe = 21.5[4aB]

Irr noise = WALTZ
Decoupling = TRUE

Initial wait = 1[s]

Noe TRUE

Noe time = 1[s]

Recvr gain = 58
Relaxation delay = 1 [s]
Repetition time = 1.82837504 [s]
Temp_get = 22.2[dC]
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X : parts per Million : 13C

C NMR spectrum of 4'-fluoro-2-methoxybiphenyl (4.8)
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Filename
Author
Experiment
Sample id
Solvent
Creation_time
Revision_ time
Current_time

Data_format
Dim size
Dim title
Dim units
Dimensions
Site
Spectrometer

Field strength
X_acq duration
X_domain

X freq

X offset
X_points
X_prescans

X _resolution
X_sweep

Irr_ domain

Irr _freq

Irr offset
Tri_domain

Tri_ freq

Tri_ offset
Clipped

Mod return
Scans

Total scans

Dante_presat
Initial wait
Recvr_gain

Relaxation_delay

Repetition_time
Temp_get

Ph
4.9

RJD1192 1H-7.3jdf
PRAMOD KUMAR
single_pulse.ex2
S#369939
CHLOROFORM-D
21-NOV-2015 14:00:03
21-NOV-2015 14:47:36
21-NOV-2015 14:55

1D COMPLEX
13107
1H
[ppm]
x

ECS 400
JNM-ECS400

9.389766[T]1 (400 [MHz]
2.18365952 [s]

1H
399.78219838 [MHz]
5 [ppml

16384

1

0.45794685 [Hz]
7.5030012 [kHz]

1H
399.78219838 [MHz]
5 [ppml

1H

399.78219838 [MHz]
5 [ppml

FALSE

1

1s
1s

10.75 [us]
2.18365952 [s]
5.375 [us]

Off

Off

FALSE

1[s]

40

2 [s]
4.18365952 [s]
23.6 [acC]

MeO

'H NMR spectrum of 2-methoxy-4'-phenylbiphenyl (4.9)

118




abundance

HJIJEOL

w i

et

<]

= ol

-]

e

e

=

—_

= 4

o

T T T T T T T T T mr T T T T T T T T
200.0 190.0 180.0 170.0 160.0 174:(.(& I}R\l 0.0 11{ 100.0 90.0 80.0 ‘\ 70.0 60.0 50.0 40.0 30.0 20.0 10.0

2 SEESSCKEcBEES SEE g
o 2RI aBeLECESS =28 b
2 g s e e PR vrpa P ]
ES poricfaciuciic RS B e o o Rt RS e BBy Ay

X : parts per Million : 13C

Filename
Author
Experiment
Sample _id
Solvent
Creation_time
Revision_ time
Current_time

Data_format
Dim size
Dim title
Dim units
Dimensions
Site
Spectrometer

Field strength
X_acq_duration
X_domain

X _freq

X offset

X _points
X_prescans

X resolution
X sweep
Irr_domain
Irr_freq

Irr offset
Clipped
Mod_return
Scans

Total_ scans

X _90_width
X _acqg_time
X_angle

X atn

X _pulse
Irr_atn_dec
Irr_atn_noe
Irr _noise
Decoupling
Initial wait
Noe

Noe time
Recvr_gain

Relaxation_delay

Repetition_time
Temp_get

Ph
4.9

RJD1192 13C-4.jdf
PRAMOD KUMAR
single_pulse dec
S#383412
CHLOROFORM-D
21-NOV-2015 15:04:27
21-NOV-2015 14:38:06
21-NOV-2015 15:11:17

1D COMPLEX
26214

ECS 400
JNM-ECS400

9.389766[T]1 (400 [MHz]
1.04333312[s]

13c

100.52530333 [MHz]

100 [ppm]

32768

4
0.95846665 [Hz]
31.40703518 [kHz]

1H
399.78219838 [MHz]
5 [ppm]

TRUE

1

1024

1024

8.5 [us]
1.04333312 [s]

2.83333333 [us]
21.79[dB]
21.79[dB]
WALTZ

TRUE

1ls]

TRUE

1.51[s]

o

&

1.5([sl]
2.54333312 [s]
24.3 [acC]

MeO

C NMR spectrum of 2-methoxy-4'-phenylbiphenyl (4.9)
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HRMS spectrum of 2-methoxy-4'-phenylbiphenyl (4.9)
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Filename
Author
Experiment
Sample id
Solvent
Creation_time
Revision_time
Current_time

Data_format
Dim size
Dim_title
Dim units
Dimensions
Site
Spectromster

Field strength
X_acq duration
X domain

X fregq

X offset

X points

X prescans

X resolution
X sweep

Irr domain

Irr freq

Irr offset
Tri_domain

Tri freq

Tri_ offset
Clipped
Mod_return
Scans
Total_scans

X_90_width

X acg time
X_angle

X_atn

X pulse
Irr_mode

Tri mode
Dante_presat
Initial wait
Recvr gain
Relaxation_delay
Repetition_time
Temp_get

Ac

410

RJD1154_1H-6.3jdf
N.Ahmed

single pulse.ex2
S#408574
CHLOROFORM-D
22-APR-2013 10:30:43
30-0CT-2013 22:45:46
30-0CT-2013 22:46:15

1D COMPLEX

ECX 500
DELTA2 NMR

11.7473579 [T] (500 [MH
3.27417856 [s]

1H

500.15991521 [MHz]

5.0 [ppm]

32768

i
0.30542012 [Hz]
10.00800641 [kHz]
1H
500.15991521 [MHz]
5.0 [ppm]

1H

500.15991521 [MHz]
5.0 [ppm]

FALSE

1l

18
16

13.25 [us]
3.27417856 [s]
45 [deg]
3.99[dB]
6.625 [us]

Off
FALSE

1[s]
4.27417856 [s]
24.2[ac]

MeO

'"H NMR spectrum of 1-(2'-methoxybiphenyl-4-yl)ethanone (4.10)




abundance

HJEOL

Filename RJD1154 13C-3.3jd4df

Author N.Ahmed
Experiment single pulse dec
Sample_id S#570017

Solvent CHLOROFORM-D

23-APR-2013 16:52:03
30-0CT-2013 22:49:15
30-0CT-2013 22:49:46

Creation_time
Revision_time
Current_time

Data_format 1D COMPLEX

Dim size 26214
Dim_title i3c

Dim units [ppm]
Dimensions

Site = ECX 500
Spectrometer = DELTA2 NMR

11.7473579 [T] (500 [MH

Field strength
0.82837504 [s]

X_acq_duration

X domain i3¢c

X freq 125.76529768 [MHz]
X offset 100 [ppm]

X points 32768

X_prescans

4
X _resolution 1.20718268 [Hz]

X _sweep 39.55696203 [kHz]
Irr domain 1H

Irr freq = 500.15991521 [MHz]
Irr offset 5.0 [ppm]
Clipped FALSE
Mod_return 1L

Scans 1000
Total_scans = 1000
X_90_width 9.62 [us]
X_acq_time 0.82837504 [s]
X_angle 30 [deg]

X_atn 7 .1[dB]

X pulse 3.20666667 [us]
Irr atn_dec 19.5 [dB]
Irr_atn_noe 21.5 [aB]

Irr noise WALTZ
Decoupling TRUE

Initial wait 1[s]

Noe - TRUE

Noe time 11[s]

Recvr gain 58

Relaxation delay = 1 [s]
Repetition_time 1.82837504 [s]
Temp get 22.4 [aC]
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C NMR spectrum of 1-(2'-methoxybiphenyl-4-yl)ethanone (4.10)
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HRMS spectrum of 1-(2'-methoxybiphenyl-4-yl)ethanone (4.10)
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Filename
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Experiment
Sample id
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Current_time

Data_format
Dim size
Dim_title
Dim units
Dimensions
Site
Spectromster

Field streng
X_acq durati
X domain

X fregq

X offset

X points

X prescans

X resolution
X sweep

Irr domain
Irr freq

Irr offset
Tri_domain
Tri freq
Tri_ offset
Clipped
Mod_return
Scans
Total_scans

X_90_width

X acg time
X_angle
X_atn

X pulse
Irr_mode

Tri mode
Dante_presat
Initial wait
Recvr gain
Relaxation_d
Repetition_t:
Temp_get

T
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T
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X : parts per Million : 1H

3.8355

O,N

3.0 2.0 1.0 o

Creation_time
Revision_time

= RJD1138_1H-6.3jdf

= N.Ahmed

single pulse.ex2
S#433945
CHLOROFORM-D
11-APR-2013 10:47:35
30-0CT-2013 19:09:45
30-0CT-2013 19:10:08

1D COMPLEX

= ECX 500
= DELTA2 NMR

th
on

11.7473579 [T] (500 [MH
3.27417856 [s]

1H

500.15991521 [MHz]

5.0 [ppm]

32768

i
0.30542012 [Hz]
10.00800641 [kHz]
1H

= 500.15991521 [MHz]
5.0 [ppm]

1H

500.15991521 [MHz]
5.0 [ppm]

FALSE

1l

18
16

= 13.25[us]
3.27417856 [s]
45 [deg]

= 3.99[d4B]
6.625 [us]

Off
FALSE
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1[s]
4.27417856 [s]
23.3 [aC]
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'"H NMR spectrum of 2-methoxy-4'"-nitrobiphenyl (4.11)
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Filename
Author
Experiment
Sample id
Solvent
Creation_time
Revision_time
Current_time

Data_format
Dim size
Dim_title
Dim units
Dimensions
Site
Spectromster

Field strength
X_acq duration
X domain

X fregq

X offset

X points

X prescans

X resolution
X sweep

Irr domain

Irr freq

Irr offset

RJD1138_13C-3.jdf
N.Ahmed
single_pulse_dec
S#556659 -
CHLOROFORM-D
12-APR-2013 15:30:45
30-0CT-2013 19:03:03
30-0CT-2013 19:04:04

1D COMPLEX

ECX 500
DELTA2 NMR

11.7473579 [T] (500 [MH
0.82837504 [s]

13¢

125.76529768 [MHz]

100 [ppm]

32768

4

1.20718268 [Hz]
39.55696203 [kHz]
1H

500.15991521 [MHz]
5.0 [ppm]

FALSE

abundance

Clipped

Mod_return 1L

Scans 1000
Total_scans 1000
X_90_width 9.62 [us]
X_acq_time 0.82837504 [s]
X_angle 30 [deg]
X_atn 7 .1[dB]

X pulse 3.20666667 [us]
Irr atn_dec 19.5 [dB]
Irr_atn_noe 21.5 [aB]

Irr noise WALTZ
Decoupling TRUE

Initial wait 1[s]

Noe TRUE

Noe time 0.5[s]

Recvr gain 58
Relaxation_delay = 0.5 [s]
Repetition time = 1.32837504 [s]
Temp get = 24[ac]
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C NMR spectrum of 2-methoxy-4'-nitrobiphenyl (4.11)
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HRMS spectrum of 2-methoxy-4'-nitrobiphenyl (4.11)
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HJEOL

Filename

Creation_time
Revision_time
Current_time

Data_format

Field strength
X_acq duration

X prescans
X resolution
X sweep

Irr domain
Irr freq

Irr offset
Tri_domain

RJD11195 1H-&6.3jdf

Author = N.Ahmed
Experiment single pulse.ex2
Sample id S#521331

Solvent CHLOROFORM-D

11-JUN-2013 12:49:55
20-NOV-2013 12:25:47
20-NOV-2013 12:26:11

1D COMPLEX

Dim size 13107
Dim title 1H

Dim units [ppm]
Dimensions

Site = ECX 500
Spectrometer = DELTA2 NMR

11.7473579 [T] (500 [MH
1.63708928 [s]

X domain = 1H

X freq = 500.15991521 [MHz]
X offset = 5.0 [ppm]

X points = 16384

il
0.61084023 [Hz]
10.00800641 [kHz]
1H

500.15991521 [MHz]
5.0 [ppm]

1H

Tri_ freq 500.15991521 [MHz]
Tri_ offset 5.0 [ppm]
Clipped FALSE
Mod_return 1
] Scans 32
—'-'jgj(am Total_scans 32
_ == p

X_90_width = 13.25[us]
X acq time 1.63708928 [s]
X_angle 45 [deg]
X_atn = 3.99 [dB]
X pulse 6.625[us]
Irr_mode
Tri_mode Off
Dante_ presat FALSE
Initial wait 1[s]
Recvr_gain 48
Relaxation_delay = 2 [s]
Repetition_time 3.63708928 [5]
Temp_get 23.1 [acC]
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'H NMR spectrum of 2'-methoxybiphenyl-4-carbonitrile (4.12)
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Filename
Author
Experiment
Sample id
Solvent
Creation_time
Revision_time
Current_time

Data_format
Dim size
Dim_title
Dim units
Dimensions
Site
Spectromster

Field strength
X_acq duration
X domain

X fregq

X offset

X points

X prescans

X resolution
X sweep

Irr domain

Irr freq

Irr offset
Clipped
Mod_return
Scans
Total_scans

X_90_width

X acqg_time
X_angle

X_atn

X pulse
Irr_atn_dec
Irr_atn_noce

Irr noise
Decoupling
Initial wait
Noe -
Noe_time

Recvr gain
Relaxation_delay
Repetition_time
Temp_get

NC

412

RJD1195_13C-3.jdf
N.Ahmed

single pulse_dec
S#576279 -
CHLOROFORM-D
11-JUN-2013 20:37:36
20-NOV-2013 12:37:05
20-NOV-2013 12:37:30

1D COMPLEX

ECX 500
DELTA2 NMR

11.7473579 [T] (500 [MH
0.82837504 [s]

13¢

125.76529768 [MHz]

100 [ppm]

32768

4

1.20718268 [Hz]
39.55696203 [kHz]
1H

500.15991521 [MHz]
5.0 [ppm]
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1
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1000
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0.82837504 [s]
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22.3 [aC]
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C NMR spectrum of 2'-methoxybiphenyl-4-carbonitrile (4.12)




Relative abundance (%)

EI-MS HAB213
100 [M+H]* 210.0913
e )= )
80 —
| 4,12 Me©
[M+H]" calcd. 210.0919
60 —
40
20 —
0 | | ' : . I 1
200 205 210 215 220
m/z

HRMS spectrum of 2'-methoxybiphenyl-4-carbonitrile (4.12)
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Author
Experiment
Sample id
Solvent
Creation_time
Revision_time
Current_time

Data_format
Dim size
Dim_title
Dim units
Dimensions
Site
Spectromster

Field strength
X_acq duration
X domain

X fregq

X offset

X points

X prescans

X resolution
X sweep

Irr domain

Irr freq

Irr offset
Tri_domain

Tri freq

Tri_ offset
Clipped
Mod_return
Scans
Total_scans

X_90_width

X acg time
X_angle

X_atn

X pulse
Irr_mode

Tri mode
Dante_presat
Initial wait
Recvr gain
Relaxation_delay
Repetition_time
Temp_get

T
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-
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10.0745

X : parts per Million : 1H
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® ]
s
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7.2398
1.2252
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1
T

5.1

RJID1166_1H-6.3df
N.Ahmed
single_pulse.ex2
S#423453
CHLOROFORM-D
2-MAY-2013 11:09:24
21-NOV-2013 16:06:01
21-NOV-2013 16:06:24

1D COMPLEX

ECX 500
DELTA2 NMR

11.7473579 [T]
3.27417856 [s]
1H
500.15991521 [MHz]
5.0 [ppm]

32768

(500 [MH

i
0.30542012 [Hz]
10.00800641 [kHz]
1H
500.15991521 [MHz]
5.0 [ppm]

1H

500.15991521 [MHz]
5.0 [ppm]

FALSE

1l

18
16

13.25 [us]
3.27417856 [s]
45 [deg]
3.99[dB]
6.625 [us]

Off
FALSE

1[s]
4.27417856 [s]
24.6[ac]

Me

"H NMR spectrum of 2'-methylbiphenyl-4-carbaldehyde (5.1)
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Dim_title
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Dimensions
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X freq

X offset

X points
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X resolution

X sweep

IrXr domain

Irr freq

Irr offset
Clipped

Mod return
Scans

Total_ scans

X 90 _width

X acq_ time
X_angle

X atn

X pulse

Irr atn_dec
Irr_atn_noe

Irr noise
Decoupling
Initial wait
Noe

Noe time

Recvr gain
Relaxation_ delay
Repetition time
Temp get

RJD1166_13C-4.jdf
N.Ahmed
single pulse dec
S#548914
CHLOROFORM-D
2-MAY-2013 14:05:39
21-NOV-2013 1 1:52
21-NOV-2013 16:12:33

1D COMPLEX

11.7473579 [T] (500 [MH

0.82837504 [5]

13C
125.76529768 [MHz]
100 [ppm]

32768

4
1.20718268 [Hz]
39.55696203 [kHz]
1H

500.15991521 [MHz]
5.0 [ppm]
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1
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HRMS spectrum of 2'-methylbiphenyl-4-carbaldehyde (5.1)
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Filename
Author
Experiment
Sample id
Solvent
Creation_time
Revision_time
Current_time

Data_format
Dim size
Dim_title
Dim units
Dimensions
Site
Spectromster

Field strength
X_acq duration
X domain

X fregq

X offset

X points

X prescans

X resolution
X sweep

Irr domain

Irr freq

Irr offset
Tri_domain

Tri freq

Tri_ offset
Clipped
Mod_return
Scans
Total_scans

X_90_width

X acq_time
X_angle
X_atn

X pulse
Irr_mode
Tri_mode
Dante_presat
Initial wait
Recvr gain

Relaxation_delay

Repetition_time
Temp get

RJD1129 1H-7.3jdf
N.Ahmed
single pulse.ex2
S#553539
CHLOROFORM-D
8-APR-2013 14:00:42
23-NOV-2013 00:35:36
23-NOV-2013 00:35:53

1D COMPLEX

ECX 500
DELTA2 NMR

11.7473579 [T]
3.27417856 [s]
1H
500.15991521 [MHz]
5.0 [ppm]

32768

(500 [MH

i
0.30542012 [Hz]
10.00800641 [kHz]
1H
500.15991521 [MHz]
5.0 [ppm]

1H

500.15991521 [MHz]
5.0 [ppm]

FALSE

1l

18
16

13.25 [us]
3.27417856 [s]
45 [deg]
3.99[dB]
6.625 [us]

Off
FALSE

3Is]
6.27417856 [s]
23.2[ac]

NO,

5.2 Me

"H NMR spectrum of 2-methyl-2'-nitrobiphenyl (5.2)
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Filename RJD1129 13C-4.3jd4df

Author N.Ahmed
Experiment single pulse dec
Sample id S#613333

Solvent CHLOROFORM-D

8-APR-2013 17:05:30
23-NOV-2013 00:43:53
23-NOV-2013 00:44:44

Creation_time
Revision_time
Current_time

Data_format 1D COMPLEX

Dim size 26214
Dim_title i3c

Dim units [ppm]
Dimensions =

Site = ECX 500
Spectrometer = DELTA2 NMR

Field strength
X_acq duration

11.7473579 [T] (500 [MH
0.82837504 [s]

X domain i3¢c

X freq 125.76529768 [MHz]
X offset 100 [ppm]

X points 32768

X_prescans

4
X _resolution 1.20718268 [Hz]

X _sweep 39.55696203 [kHz]
Irr domain 1H

Irr freq = 500.15991521 [MHz]
Irr offset 5.0 [ppm]
Clipped FALSE
Mod_return 1L

Scans 1000
Total_scans = 1000
X_90_width 9.62 [us]
X_acq_time 0.82837504 [s]
X_angle 30 [deg]

X_atn 7 .1[dB]

X pulse 3.20666667 [us]
Irr atn_dec 19.5 [dB]
Irr_atn_noe 21.5 [aB]

Irr noise WALTZ
Decouplin TRUE

Initial wait 1[s]

Noe TRUE

Noe time 0.6[s]

Recvr gain 58

Relaxation delay = 0.6 [s]
Repetition_time 1.42837504 [s]
Temp get 23.9 [aC]
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PC NMR spectrum of 2-methyl-2'-nitrobiphenyl (5.2)
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Filename
Author
Experiment
Sample id
Solvent
Creation_ time
Revision time
Current_ time

Data_ format
Dim_size

Dimensions
Site
Spectrometer

Field strength
X acq duration
X domain

X freq

X offset

X points

X prescans

X resolution

X sweep

IrXr domain

Irr freq

Irr offset
Tri_ domain

RJD1142 1H-6.jdf
N.Ahmed

single pulse.ex2
S$#388434
CHLOROFORM-D
13-APR-2013 10:02:47
30-0CT-2013 1 2:22
30-0CT-2013 19:22:50

1D COMPLEX

11.7473579 [T] (500 [MH
3.27417856 [s]

1H

500.15991521 [MHz]
5.0 [ppm]

32768

1

0.30542012 [Hz]
10.00800641 [kHz]
1H

500.15991521 [MHz]
5.0 [ppm]
1H

Tri freq 500.15991521 [MHz]
Tri offset 5.0 [ppm]
o Clipped = FALSE
og Mod return =1
«~ Scans = 16
£ Total_ scans = 16
—
/ﬁ (ez X_ 90 width = 13.25[us]
= X acq_time = 3.27417856 [s]
X angle = 45 [deg]
X_atn = 3.99[dB]
X pulse = 6.625[us]
Irr mode -
Tri mode = Off
Dante_ presat = FALSE
Initial wait = 1[s]
Recvr gain = 46
Relaxation delay = 1[s]
Repetition time = 4.27417856 [s]
Temp get = 22.1[4C]
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"H NMR spectrum of 2-methyl-3"-nitrobiphenyl (5.3)
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abundance

0

1 Filename RJD1142 13C-3.3jd4df
1l Author N.Ahmed
9 Experiment single pulse_ dec
bi | Sample id S#548483
] Solvent CHLOROFORM-D
4 Creation_time 16-APR-2013 03:50:38
4 Revision_time 30-0CT-2013 19:23:39
- Current_time 30-0CT-2013 19:24:20
1 Data_format 1D COMPLEX
1 Dim size 26214
] Dim_title i3c
n Dim units [ppm]
] Dimensions
4 Site ECX 500
d Spectrometer = DELTA2 NMR
1 Field strength 11.7473579 [T] (500 [MH
1 X_acq duration 0.82837504 [s]
] X domain i3¢c
i X freq 125.76529768 [MHz]
] X offset 100 [ppm]
4 X points 32768
] X prescans 4
4 X _resolution 1.20718268 [Hz]
1 X _sweep 39.55696203 [kHz]
B Irr domain 1H
T Irr_freq 500.15991521 [MHz]
] Irr offset 5.0 [ppm]
] Clipped FALSE
| Mod_return 1L
4 Scans 1000
El Total_scans 1000
1 X_90_width 9.62 [us]
1 X_acq_time 0.82837504 [s]
1 X_angle 30 [deg]
] X_atn 7 .1[dB]
1 X_pulse 3.20666667 [us]
i Irr atn_dec 19.5 [dB]
1 Irr_atn_noe 21.5 [aB]
1 Irr noise WALTZ
b Decoupling TRUE
1 Initial wait 1[s]
5 | Noe - TRUE
] Noe time 11[s]
] Recvr_gain 58
] Relaxation delay = 1 [s]
4 Repetition time = 1.82837504 [s]
4 Temp_get = 21.6[dacC]
] ¥ iy Wi
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PC NMR spectrum of 2-methyl-3'-nitrobiphenyl (5.3)
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HRMS spectrum of 2-methyl-3'-nitrobiphenyl (5.3)
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— Filename = RJD1136_ 1H-10.3jd4df
1 Author = N.Ahmed
1 Experiment single pulse.ex2
- Sample id S#513946
4 Solvent CHLOROFORM-D
- Creation_time 10-APR-2013 13:18:58
il Revision_time 30-0CT-2013 02:32:16
1 Current_time 30-0CT-2013 02:32:56
] Data_format 1D COMPLEX
1 Dim size 26214
i Dim title 1H
- Dim units [ppm]
] Dimensions
4 Site = ECX 500
d Spectrometer = DELTA2 NMR
1 Field strength 11.7473579 [T] (500 [MH
1 X_acq duration 3.27417856 [s]
] X_domain 1H
- X freq 500.15991521 [MHz]
] X offset 5.0 [ppm]
i X points 32768
1 X prescans 1
| X _resolution 0.30542012 [Hz]
4 X_ sweep 10.00800641 [kHz]
] Irr domain 1H
Bl Irr freq = 500.15991521 [MHz]
1 Irr offset 5.0 [ppm]
N Tri_domain 1H
] Tri_ freq 500.15991521 [MHz]
] Tri_ offset 5.0 [ppm]
4 Clipped FALSE
| Mod return 1
] Scans 16
4 Total_scans 16
- X_90_width = 13.25[us]
1 o X acq time 3.27417856 [s]
1 = X_angle 45 [deg]
] - )' X_atn = 3.99[dB]
| < i X_pulse 6.625[us]
1 j ( = Irr mode
1 y - Tri_mode Off
1 Dante_presat FALSE
] Initial wait 1[s]
] Recvr_gain 50
] Relaxation delay = 1 [s]
- Repetition_time 4.27417856 [5]
b Temp_get 24.1 [aC]
1 s
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'"H NMR spectrum of 2-methyl-4"-nitrobiphenyl (5.4)
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A @ dEDL
1 Filenama = RJD1136_13C-2.jar
Author = N.Ahmed
- Experiment = single_pulse_dec
< Sample_id = S#498949
Solvent = CHLOROFORM-D
Creation_time = 11-APR-2013 19:12:05
_ Revision_time = 12-APR-2013 08:56:12
« Current_time = 12-APR-2013 08:56:16
Data_format = 1D COMPLEX
4 Dim_size = 26214
] Dim_title = 13¢c
Dim_units = [ppm]
1 Dimensions = X
4 8Site = ECX 500
-] Spectrometer = DELTA2_NMR
=
1 Field strength = 11.7473579[T] (500[MH
4 X_acq_duration = 0.82837504([s]
J X_domain = 13C
X_freq = 125.76529768 [MHz]
1 X_offset = 100 [ppm]
4 X_points = 32768
Jd X_prescans - 4
X_resolution = 1.20718268[Hz]
1 X_sweep = 39.55696203[kHz]
1 Irr_domain = 1H
. Irr_freq = 500.15991521 [MHz]
P Irr_offset = 5.0 [ppm]
=1 Clipped = F.
4 Mod_return - 1
4 Scans = 1000
] Total_scans = 1000
1 X_90_width = 9.62[us]
X_acq_time = 0.82837504(s]
X_angle = 30[deg]
X_atn = 7.1[aB]
X_pulse = 3.20666667[us]
Irr_atn_dec = 19.5[daB]
Irr_atn_noe = 21.5[as]
Irr_noise = WALTZ
Decoupling = TRUE
Initial_wait = 1[s]
Noe = TRUE
Noe_time = 0.6([s]
Recvr_gain = 58
Relaxation_delay = 0.6[s]
Repetition_time = 1.42837504(s]
Temp_get = 22.4[aC])
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C NMR spectrum of 2-methyl-4'"-nitrobiphenyl (5.4)
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HRMS spectrum of 2-methyl-4'-nitrobiphenyl (5.4)
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] Filename = RJD1156_ 1H-6.jdf
< Author = N.Ahmed
4 Experiment single pulse.ex2
1 Sample id S#422663
] Solvent CHLOROFORM-D
= Creation_time 2-MAY-2013 10:48:35
Bl Revision_time 30-0CT-2013 19:36:35
1 Current_time 30-0CT-2013 19:37:08
] Data_format 1D COMPLEX
] Dim size 26214
1 Dim title 1H
il Dim units [ppm]
il Dimensions
4 Site = ECX 500
- Spectrometer = DELTA2 NMR
5] Field strength 11.7473579 [T] (500 [MH
] X_acq_duration 3.27417856 [s]
q X domain 1H
1 X freq 500.15991521 [MHz]
1 X offset 5.0 [ppm]
4] X_points 32768
] X prescans 1
q X _resolution 0.30542012 [Hz]
1 X _sweep 10.00800641 [kHz]
7 Irr domain 1H
4 Irr freq = 500.15991521 [MHz]
4 Irr offset 5.0 [ppm]
1 Tri_domain 1H
- Tri_ freq 500.15991521 [MHz]
] Tri_ offset = 5.0 [ppm]
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PC NMR spectrum of 2,6-dimethyl-4'"-nitrobiphenyl (5.6)
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'H NMR spectrum of 3',5"-dichloro-2,6-dimethylbiphenyl (5.8)
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HJEOL

Filename RJD12135 13C-4.jdf
Author N.Ahmed

Experiment single pulse dec
Sample id S#554477

Solvent CHLOROFORM-D

24-SEP-2013 20:54:06
15-JAN-2014 23:4 9
15-JAN-2014 23:45:39

Creation_time
Revision time
Current_ time

Data_ format 1D COMPLEX

Dim size = 26214

Dim title = 13C

Dim units = [ppml
Dimensions = X

Site = ECX 500
Spectrometer = DELTA2 NMR

Field strength
X acq_duration

11.7473579 [T] (500 [MH
0.83361792 [s]

X domain = 13C

X freq = 125.76529768 [MHz]
X offset = 100 [ppm]

X points = 32768

X prescans

X resolution
X sweep

Irr domain
Irr freq

4

1.19959034 [Hz]
39.3081761 [kHz]
1H

500.15991521 [MHz]

Irr offset 5.0 [ppm]
Clipped FALSE

Mod_ return 1

Scans 1000

Total scans 1000

X_ 90 width = 9.62[us]

X _acq_time = 0.83361792[s]
X _angle = 30[deg]

X atn = 7.1[4aB]

X pulse = 3.20666667 [us]
Irr atn_dec = 19.5 [dB]

Irr atn noe = 20.5 [daB]

Irr noise = WALTZ
Decoupling = TRUE

Initial wait = 1[s]

Noe = TRUE

Noe time = 1[s]

Recvr gain = 60

Relaxation delay = 1[s]
Repetition time = 1.83361792[s]
Temp get = 26.8[4C]
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1
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100+ \
Me
Me MeO
71
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X : parts per Million : 1H

Filename
Author
Experiment
Sample_id
Solvent
Creation_time
Revision_time
Current_time

Data_format
Dim size
Dim_title
Dim units
Dimensions
Site
Spectrometer

Field strength
X_acq _duration
X domain

X freq

X offset

X _points
X_prescans

X resolution

X sweep

Irr domain

Irr freq

Irr offset
Tri_domain

Tri freq

Tri_ offset
Clipped

Mod return
Scans
Total_scans

X_90_width

X acq time
X_angle

X_atn

X pulse

Irr mode
Tri_mode
Dante_presat
Initial wait
Recvr gain
Relaxation_delay
Repetition_time
Temp_get

F:

F:

RJD1391_1H-6.3jdf
N.Ahmed

single pulse.ex2
S#487238
CHLOROFORM-D
13-DEC-2013 11:58:51
16-JAN-2014 00:20:04
16-JAN-2014 00:20:29

1D COMPLEX
13107

1H

[ppm]

b3

ECX 500
DELTA2_NMR

11.7473579 [T] (500 [MH
1.74587904 [s]

1H

500.15991521 [MHz]

5.0 [ppm]

16384

1

0.57277737 [Hz]
9.38438438 [kHz
1H
500.15991521 [MHz]
5.0 [ppm]

1H

500.15991521 [MHz]
5.0 [ppm]

FALSE

i

32
32

13.25 [us]
1.74587904 [s]
45 [deg]
3.99[dB]
6.625 [us]

Off

FALSE

1[s]

54

1[s]
2.74587904 [s5]
18.8[ac]

F:

FMeO
7.2

'H NMR spectrum of 2,3,4,5,6-pentafluoro-2’-methoxybiphenyl (7.2)
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abundance

0

= Filename = RJD1391B_13C-3.jdf
4 Author = N.Ahmed
B Experiment = single pulse dec
3 Sample id = S#459863
- Solvent = CHLOROFORM-D
3 Creation_time = 9-JAN-2014 01:12:46
| Revision time = 16-JAN-2014 00:31:20
Current time = 16-JAN-2014 00:32:10
Data_ format = 1D COMPLEX
Dim size = 26214
- Dim title = 13C
E Dim units = [ppml
= Dimensions = X
o Site = ECX 500
1 Spectrometer = DELTA2 NMR
E Field strength = 11.7473579 [T] (500 [MH
= X_acq_duration = 0.82837504 [s]
X domain = 13C
X freq = 125.76529768 [MHz]
E X offset = 100 [ppm]
X points = 32768
=] X prescans = 4
B X resolution = 1.20718268 [Hz]
] X sweep = 39.55696203 [kHz]
= IFXr domain = 1H
Irr freq = 500.15991521 [MHz]
3 Irr offset = 5.0 [ppm]
] Clipped = FALSE
B Mod_ return = 1
= Scans = 2000
E Total_ scans = 2000
E X_ 90 width = 9.62[us]
E X acq_time = 0.82837504 [s]
X angle = 45 [deg
3 X atn = 7.1[aB]
= X pulse = 4.81 [us]
E Irr atn_dec = 19.5 [dB]
&l Irr atn noe = 20[dB]
| Irr noise
] Decoupling
= Initial wait = 1[s]
3 Noe = TRUE
s Noe time = 1.4[s]
B Recvr_gain = 58
E Relaxation delay = 1.4 [s]
z Repetition time = 2.22837504 [s]
3 Temp get = 17.6[4C]
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Filename
Author
Experiment
Sample id
Solvent
Creation_time
Revision_ time
Current_time

Comment

Data format
Dim size
Dim_title
Dim units
Dimensions
Site
Spectromster

Field strength
X_acq _duration
X domain

X freq

X offset

X points

X prescans

X _resolution
X_sweep

Irr_ domain

Irr freq

Irr offset
Tri_ domain
Tri_ freq

Tri_ offset
Clipped
Mod_return
Scans

Total scans

X 90 width

X acq_time

X angle

X _atn

X_pulse
Irr_mode
Tri_mode
Dante_presat
Initial wait
Recvr_gain
Relaxation delay
Repetition_ time
Temp_get

F:

T
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X : parts per Million : 19F
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RJD1391B 19F-11.3jd4f
N.Ahmed
single pulse.ex2
S#445605
DMSO-Dé&
9-JAN-2014 10:31:20
6-MAR-2014 3:20
6-MAR-2014 15:45:22

single pulse
1D REAL

ECX 500
DELTA2 NMR
11.7473579 [T]
0.27262976 [s]

(500 [MH

19F

470.62046084 [MHz]
0 [ppm]

65536

i1

3.66797814 [Hz]
240.38461538 [kHz]

19F

470.62046084 [MHz]
5 [ppm!

19F

470.62046084 [MHz]

5 [ppm]
FALSE
i

64
64

10 [us]
0.27262976 [s]
45 [deg]

2.6 [dB]

5 [us]

Off

Off

FALSE

2[s]
2.27262976 [5]
20.5 [ac]

F:

FMeO

7.2

F NMR spectrum of 2,3.4,5,6-pentafluoro-2’-methoxybiphenyl (7.2)
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FF
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abundance

HJEOL

Filename RJD13147 1H-5.3j4f

Author Suneeta Sharma
Experiment single pulse.ex2
Sample_id = S#583026

Solvent = CHLOROFORM-D

Creation_time 6-FEB-2014 19:40:27

Revision_ time 6-MAR-2014 2:58
Current_time = 6-MAR-2014 16:13:57
Data_format 1D COMPLEX

Dim size 13107

Dim title 1H

Dim units [ppm]

Dimensions

Site ECS 400
Spectrometer = JNM-ECS400

Field_strength
X acq_duration
X_domain

9.2982153 [T] (400 [MHz
2.20725248 [s]

1H
395.88430144 [MHz]

X freq
X offset 5 [ppm]
X points 16384
X_prescans 1
X resolution 0.45305193 [Hz]
X_sweep 7.42280285 [kHz]
Irr_ domain 1H
Irr freq 395.88430144 [MHz]
Irr offset 5 [ppm]
Tri_domain 1H
Tri_ freq = 395.88430144 [MHz]
Tri_offset = 5 [ppm]
Clipped FALSE
Mod_ return =1
Scans = 16
Total scans = 16
X_90_width 10 [us]
X acq time 2.20725248 [5]
X_angle 45 [deg]
- X _atn 0.6 [aB]
=2 X _pulse 5 [us]
= Irr mode Off
=23 JN Tri_mode Off
= Dante_presat FALSE
Initial wait 1[s]
Recvr_gain 42
Relaxation_delay 2[s]
Repetition_time 4.20725248 [s]
Temp_get = 21.4[4ac]
T T T T T T T T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0

>

F OMe

7.2600 ~_
U8 —
1272
6.6088
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15712
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X : parts per Million : 1H

"H NMR spectrum of 2,3,4,5,6-pentafluoro-2',4'-dimethoxybiphenyl (7.3)
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Filename RJD13147_ 13C-3.jd4df

Author Suneeta Sharma
Experiment single pulse dec
Sample_id S#124689

Solvent CHLOROFORM-D

Creation_time 7-FEB-2014 07:48:52

Revision_ time 6-MAR-2014 9:00
Current_time = 6-MAR-2014 16:40:23
Data_format 1D COMPLEX

Dim size 26214

Dim title 13¢

Dim units [ppm]

Dimensions

Site ECS 400

Spectrometer = JNM-ECS400

9.2982153 [T] (400 [MHz

Field strength
1.048576[5]

X acq_duration

X_domain 13¢
X freq 99.54517646 [MHz]
X offset 100 [ppm]

X points 32768

X_prescans
X resolution
X_sweep

4
0.95367432 [Hz]
31.25[kHz]

Irr_ domain 1H

Irr freq 395.88430144 [MHz]
Irr offset 5 [ppm]
Clipped FALSE

Mod_ return =1

Scans = 1000

Total_ scans = 1000
X_90_width = 8[us]

X acq_time = 1.048576[s]
X_angle 30 [deg]
X_atn 5.8 [dB]

X pulse 2.66666667 [us]
Irr_atn_dec 21.936 [dB]
Irr_atn noe 21.936 [dB]
Irr noise WALTZ
Decoupling = TRUE
Initial wait 1[s]

Noe - TRUE

Noe time 2[s]
Recvr_gain &0
Relaxation_delay 2[s]
Repetition time 3.048576[s]
Temp_get = 21.2[4ac]
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BC NMR spectrum of 2,3,4,5,6-pentafluoro-2',4'-dimethoxybiphenyl (7.3)
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Filename
Author
Experiment
Sample id
Solvent
Creation_time
Revision time
Current_time

Data_format
Dim size

Dim title
Dim _units
Dimensions
Site
Spectrometer

Field_ strength
X acq_duration
X_ domain
X_fregq

X offset

X points
X_prescans

X resolution
X_sweep

Irr_ domain

Irr freq

Irr offset
Tri_domain
Tri_ freq
Tri_offset
Clipped
Mod_return
Scans

Total scans

X 90 _width

X acq time
X_angle

X_atn

X pulse

Irr mode

Tri mode
Dante_presat
Initial wait
Recvr_gain
Relaxation_delay
Repetition_time
Temp_get

R F

T T
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X : parts per Million : 19F
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RJD13147_ 19F-10.3jd4f
N.Ahmed

single pulse.ex2
S#543198
CHLOROFORM-D
6-MAR-2014 13:12:00
6-MAR-2014 15:15:28
7-MAR-2014 11:50:11

1D REAL

ECX 500
DELTA2_NMR
11.7473579 [T]
0.22020096 [5]

(500 [MH

SF
470.62046084 [MHz]
0 [ppm]
65536

1

4.54130627 [Hz]
297 .61904762 [kHz]
19F

470.62046084 [MHz]
5 [ppm]

19F

470.62045084 [MHz]
5 [ppm!

FALSE

i

64

64

10 [us]
0.22020096 [s]
45 [deg]

2.6 [dB]

5 [us]

315l
3.22020096 [s]
21.9 [4aC]

OMe

F FMeo 73

F NMR spectrum of 2,3,4,5,6-pentafluoro-2',4'-dimethoxybiphenyl (8.3)
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