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Materials and methods

Unless otherwise noted, all the reactions were carried out under air. All aryl halides and
arylboronic acids were purchased from Alfa Aesar, Avocado and used without purification. *H
NMR spectra were recorded on a Varian Inova 400 spectrometer. Chemical shifts are reported in
ppm relative to TMS. Mass spectroscopy data of the products were collected on a MS-EI
instrument. HPLC yields were recorded on a Waters Alliance 2695-2996-2475 High
Performance Liquid Chromatography. Other products were isolated by chromatography on a
short silica gel (200-300 mesh) column using petroleum ether (60-90°C), unless otherwise noted.
Compounds described in the literature were characterised by comparison of their *H NMR
spectra with reported data.

The HPLC measurement was carried out using an XBridge C18 (2.1x150mm, 5um) column.
Mobile phase consisted of H,O (including 0.3% HOAc and 0.3% N(CH,CHzs)3) and MeOH, the
gradient elution was adopted, the volume ratio of H,O to MeOH was 30:70 at the beginning to
0:100 at the end, the flow rate was 0.3 mL/min. A variable wavelength UV detector at 246 nm
was used. The value of time of retention was 14.2 min.
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General procedure for the Suzuki reaction of aryl bromides with arylboronic acids. A
mixture of 2,4,6-tribromoaniline (0.25 mmol), aryl boronic acid (1.125 mmol), KsPO,4-7H,0
(1.25 mmol), Pd(OACc); (1.0 mol%), DMF (2.7 mL) and distilled water (1.3 mL) was stirred at
80°C under air for the indicated time. The mixture was added to brine (15 mL) and extracted
three times with ethyl acetate (3x15 mL). The solvent was concentrated under vacuum and the
product was isolated by chromatography on a short silica gel (200-300 mesh) column.

A mixture of 2,6-dibromo-4- nitroaniline (0.25 mmol), aryl boronic acid (0.75 mmol),
K3PO4-7H,0 (0.75 mmol), Pd(OACc), (0.5 mol%), DMF (2.7 mL) and distilled water (1.3 mL)
was stirred at 80°C under air for the indicated time. The mixture was added to brine (15 mL) and
extracted three times with ethyl acetate (3x15 mL). The solvent was concentrated under vacuum
and the product was isolated by chromatography on a short silica gel (200-300 mesh) column.

A mixture of 2,6-dibromoaniline (0.5 mmol), aryl boronic acid (1.5 mmol), K3PO4-7H,0 (1.5
mmol), Pd(OACc), (0.5 mol%), DMF (2.7 mL) and distilled water (1.3 mL) was stirred at 80°C
under air for the indicated time. The mixture was added to brine (15 mL) and extracted three
times with ethyl acetate (3x15 mL). The solvent was concentrated under vacuum and the product
was isolated by chromatography on a short silica gel (200-300 mesh) column.

A mixture of 4-bromoaniline (0.5 mmol), aryl boronic acid (0.75 mmol), K3PO47H,O (1.0
mmol), Pd(OAc); (0.5 mol%), DMF (2.7 mL) and distilled water (1.3 mL) was stirred at 80°C
under air for the indicated time. The mixture was added to brine (15 mL) and extracted three
times with ethyl acetate (3x15 mL). The solvent was concentrated under vacuum and the product
was isolated by chromatography on a short silica gel (200-300 mesh) column.

Characterization data

2,4,6-Triphenylaniline (Table 3, entry 1).!*H NMR (400 MHz, CDCls): 6 7.60-7.56 (m, 6H,
Ph), 7.48 (t, J 7.6 Hz, 4H, Ph), 7.41-7.37 (m, 6H, Ph), 7.26 (t, J 7.2 Hz, 1H, Ph), 3.91 (s, 2H,
NH2), ppm.

2,4,6-Tris(4-methylphenyl)aniline (Table 3, entry 2). *"H NMR (400 MHz, CDCls, TMS): §
7.49-7.46 (m, 6H, Ph), 7.38 (s, 2H, Ph), 7.29 (d, J 8.0 Hz, 4H, Ph), 7.20 (d, J 8.0 Hz, 2H, Ph),
2.41 (s, 6H, 2xCHg), 2.37 (s, 3H, CHs), ppm; *C NMR (100 MHz, CDCls, TMS): 6 140.07 (Ph),
138.16 (Ph), 137.13 (2xPh), 136.81 (2xPh), 136.01 (Ph), 131.22 (Ph), 129.65 (4xPh), 129.47
(2xPh), 129.30 (4xPh), 128.40 (2xPh), 128.13 (2xPh), 126.34 (2xPh), 21.19 (2xCHj3), 21.11
(CHs); MS (EI) m/z: calculated value: 363.1987, found value: 363.1990 (M); Mp
113.1-114.0°C.

2,4,6-Tris(3-methylphenyl)aniline (Table 3, entry 3). *H NMR (400 MHz, CDCls, TMS): ¢
7.41-7.35 (m, 10H, Ph), 7.27 (t, J 7.4 Hz, 1H, Ph), 7.21-7.17 (m, 2H, Ph), 7.07 (d, J 7.2 Hz, 1H,
Ph), 3.91 (s, 2H, NHy), 2.41 (s, 6H, 2xCHj3), 2.37 (s, 3H, CHs), ppm; *C NMR (100 MHz,
CDCl3, TMS): ¢ 140.99 (Ph), 140.07 (Ph), 139.77 (2xPh), 138.70 (2xPh), 138.31 (Ph), 131.39
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(Ph), 130.22 (2xPh), 128.94 (2xPh), 128.75 (Ph), 128.66 (Ph), 128.39 (2xPh), 128.29 (2xPh),
127.36 (Ph), 127.26 (Ph), 126.48 (2xPh), 123.67 (2xPh), 21.70 (CHz), 21.65 (2xCHj3) ppm; MS
(El) m/z: calculated value: 363.1987, found value: 363.1990 (M*); mp 96.8-97.4°C.

2,4,6-Tris(4-methoxylphenyl)aniline (Table 3, entry 4). H NMR (400 MHz, CDCl3, TMS): ¢
7.52-7.47 (m, 6H, Ph), 7.31 (s, 2H, Ph), 7.01 (d, J 8.8 Hz, 4H, Ph), 6.93 (d, J 8.8 Hz, 2H, Ph),
3.87 (s, 6H, 2xOCH3), 3.85 (s, 2H, NHy), 3.83 (s, 3H, OCHs), ppm; *C NMR (100 MHz, CDCls,
TMS): 0 158.92 (2xPh), 158.47 (Ph), 140.19 (Ph), 133.68 (Ph), 132.02 (2xPh), 130.81 (Ph),
130.49 (4xPh), 128.00 (2xPh), 127.80 (2xPh), 127.45 (2xPh), 114.30 (4xPh), 114.14 (2xPh),
55.36 (3xOCH3) ppm; MS (EI) m/z: calculated value: 411.1834, found value: 411.1844 (M™*); mp
154.0-154.8°C.

2,4,6-Tris(4-fluorophenyl)aniline (Table 3, entry 5). *H NMR (400 MHz, CDCl;, TMS): 6
7.53-7.49 (m, 6H, Ph), 7.30 (s, 2H, Ph), 7.17 (t, J 8.8 Hz, 4H, Ph), 7.08 (t, J 8.8 Hz, 2H, Ph),
3.81 (s, 2H, NHy), ppm; *C NMR (100 MHz, CDCls, TMS): § 162.40 (d, Jcr 245 Hz, 2xPh),
162.15 (d, Jcr 244 Hz, Ph), 140.52 (Ph), 136.92 (d, Jccccr 3 Hz, Ph), 135.40 (d, Jcceer 2 Hz,
2xPh), 131.15 (d, Jeccr 8 Hz, 4xPh), 130.44 (Ph), 128.52 (2xPh), 128.03 (d, Jcccr 8 Hz, 2xPh),
127.57 (2xPh), 116.08 (d, Jccr 21 Hz, 4xPh), 115.71 (d, Jecr 21 Hz, 2xPh), ppm; MS (EI) m/z:
calculated value: 375.1235, found value: 375.1241 (M*); mp 127.6-129.4°C.

2,4,6-Tris(3,4-difluorophenyl)aniline (Table 3, entry 6). *H NMR (400 MHz, CDClz, TMS): 6
7.38-7.16 (m, 11H, Ph), 3.87 (s, 2H, NH,), ppm; *C NMR (100 MHz, CDCls, TMS): 6 150.55
(dd, J 248, 12 Hz, 3xPh), 149.96 (dd, J 248, 12 Hz, 2xPh), 149.50 (dd, J 247, 12 Hz, Ph), 140.57
(Ph), 137.48 (dd, J 6, 4 Hz, Ph), 135.84 (dd, J 6, 5 Hz, Ph), 129.33 (Ph), 128.55 (2xPh), 126.50
(2xPh), 125.49 (dd, J 6, 4 Hz, 2xPh), 122.14 (dd, J 6, 4 Hz, 2xPh), 118.41 (d, J 17 Hz, 2xPh),
117.98 (d, J 17 Hz, 2xPh), 117.53 (d, J 17 Hz, Ph), 115.16 (d, J 18 Hz, Ph), ppm; MS (EI) m/z:
calculated value: 429.0952, found value: 429.0955 (M*); mp 194.0-194.4°C.

2,4,6-Tris(4-chlorophenyl)aniline (Table 3, entry 7). *H NMR (400 MHz, CDCl;, TMS): ¢
7.50-7.44 (m, 10H, Ph), 7.35 (d, J 8.4 Hz, 2H, Ph), 7.31 (s, 2H, Ph), 3.86 (s, 2H, NH,), ppm; **C
NMR (100 MHz, CDCls, TMS): 6 140.47 (Ph), 138.97 (Ph), 137.65 (2xPh), 133.65 (2xPh),
132.55 (Ph), 130.69 (4xPh), 130.06 (Ph), 129.25 (4xPh), 128.90 (2xPh), 128.36 (2xPh), 127.58
(2xPh), 127.27 (2xPh), ppm; MS (EI) m/z: calculated value: 423.0348, found value: 423.0343
(M"); mp 152.0-153.1°C.

2,6-Bis(4-methylphenyl)-4-nitroaniline (Table 4, entry 3). *H NMR (400 MHz, CDCls3, TMS):
0 8.02 (s, 2H, Ph), 7.36 (d, J 7.6 Hz, 4H, Ph), 7.30 (d, J 8.0 Hz, 4H, Ph), 4.58 (s, 2H, NH,), 2.42
(s, 6H, 2xCHs), ppm; *C NMR (100 MHz, CDCls, TMS): ¢ 147.68 (Ph), 138.65 (Ph), 138.23
(2xPh), 134.39 (2xPh), 130.03 (4xPh), 128.91 (4xPh), 126.73 (2xPh), 125.61 (2xPh), 21.25
(2xCHs), ppm; MS (EI) m/z: calculated value: 318.1368, found value: 318.1371 (M¥); mp
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180.2-182.1°C.

4-Nitro-2,6-diphenylaniline (Table 4, entry 4).?'H NMR (400 MHz, CDCls, TMS): & 8.06 (s,
2H, Ph), 7.53-7.47 (m, 8H, Ph), 7.45-7.42 (m, 2H, Ph), 4.58 (s, 2H, NH.), ppm.

2,6-Bis(4-formylphenyl)-4-nitroaniline (Table 4, entry 5). *H NMR (400 MHz, CDCls, TMS):
0 10.10 (s, 2H, 2xCHO), 8.11 (s, 2H, Ph), 8.05 (d, J 8.4 Hz, 4H, Ph), 7.70 (d, J 8.0 Hz, 4H, Ph),
4.57 (s, 2H, NH,), ppm; *C NMR (100 MHz, DMSO-dg, TMS): & 193.29 (2xCHO), 149.42 (Ph),
143.75 (2xPh), 137.14 (Ph), 136.08 (2xPh), 130.80 (4xPh), 130.40 (4xPh), 126.49 (2xPh),
125.60 (2xPh), ppm; MS (EI) m/z: calculated value: 346.0954, found value: 346.0959 (M*); mp
226.9-228.3°C.

2,6-Bis(4-fluorophenyl)-4-nitroaniline (Table 4, entry 6). *H NMR (400 MHz, CDCls, TMS):
5 8.03 (s, 2H, Ph), 7.47-7.44 (m, 4H, Ph), 7.21 (t, J 8.6 Hz, 4H, Ph), 4.47 (s, 2H, NH,), ppm; *C
NMR (100 MHz, CDCls, TMS): § 162.68 (d, Jcr 247 Hz, 2xPh), 147.47 (Ph), 138.72 (Ph),
133.06 (d, Jcccer 3 Hz, 2xPh), 130.93 (d, Jcccr 9 Hz, 4xPh), 125.93 (2xPh), 125.87 (2xPh),
116.47 (d, Jccr 21 Hz, 4xPh), ppm; MS (EI) m/z: calculated value: 326.0867, found value:
326.0875 (M"); mp 215.9-216.5°C.

2,6-Bis(3,4-difluorophenyl)-4-nitroaniline (Table 4, entry 7). *H NMR (400 MHz, CDCls,
TMS): 6 8.03 (s, 2H, Ph), 7.36-7.30 (m, 4H, Ph), 7.23-7.20 (m, 2H, Ph), 4.49 (s, 2H, NHy), ppm;
13C NMR (100 MHz, CDCls, TMS): 6 150.76 (dd, J 250, 13 Hz, 2xPh), 150.45 (dd, J 250, 13 Hz,
2xPh), 146.96 (Ph), 138.84 (Ph), 133.72 (dd, J 7, 5 Hz, 2xPh), 126.16 (2xPh), 125.49 (dd, J 8, 3
Hz, 2xPh), 124.95 (2xPh), 118.45 (2xPh), 118.45 (d, J 34 Hz, 2xPh), ppm; MS (El) m/z:
calculated value: 326.0678, found value: 362.0676 (M*); mp 221.6-222.3°C.

2,6-Bis(3,4,5-trifluorophenyl)-4-nitroaniline (Table 4, entry 8). *H NMR (400 MHz, CDCls,
TMS): 6 8.03 (s, 2H, Ph), 7.17-7.09 (m, 4H, Ph), 4.51 (s, 2H, NH,), ppm; **C NMR (100 MHz,
CDCl3, TMS): 6 151.83 (ddd, J 252, 10, 4 Hz, 4xPh), 146.56 (Ph), 139.96 (dt, J 253, 15 Hz,
2xPh), 138.88 (Ph), 132.64-132.44 (m, 2xPh), 126.34 (2xPh), 124.20 (2xPh), 113.65 (dd, J 9, 6
Hz, 4xPh), ppm; MS (EI) m/z: calculated value: 398.0490, found value: 398.0490 (M*); mp
209.2-210.2°C.

2,6-Diphenylaniline (Table 5, entry 1).>*H NMR (400 MHz, CDCls, TMS): 6 7.52-7.50 (m, 4H,
Ph), 7.47-7.43 (m, 4H, Ph), 7.37-7.33 (m, 2H, Ph), 7.12 (d, J 7.6 Hz, 2H, Ph), 6.88 (t, J 7.4 Hz,
1H, Ph), 3.85 (s, 2H, NH,), ppm.

2,6-Bis(4-methylphenyl)aniline (Table 5, entry 2). *H NMR (400 MHz, CDCl;, TMS): 6 7.33
(dd, J 48.4, 8.0 Hz, 8H, Ph), 7.10 (d, J 7.6 Hz, 2H, Ph), 6.86 (t, J 7.6 Hz, 1H, Ph), 3.85 (s, 2H,
NH,), 2.40 (s, 6H, 2xCH3), ppm; *C NMR (100 MHz, CDCls, TMS): 6 141.01 (Ph), 136.95
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(2xPh), 136.92 (2xPh), 129.68 (2xPh), 129.60 (4xPh), 129.28 (4xPh), 127.95 (Ph), 118.18
(2xPh), 21.29 (2xCHgs), ppm; MS (EI) m/z: calculated value: 273.1517, found value: 273.1510
(M"); mp118.2-119.1°C.

2,6-Bis(4-methoxylphenyl)aniline (Table 5, entry 3).**H NMR (400 MHz, CDCl;, TMS): ¢
7.45-7.42 (m, 4H, Ph), 7.08 (d, J 7.6 Hz, 2H, Ph), 7.01-6.97 (m, 4H, Ph), 6.85 (t, J 7.4 Hz, 1H,
Ph), 3.85 (s, 6H, 2xOCHs), 3.82 (s, 2H, NHy), ppm.

2,6-Bis(2-methylphenyl)aniline (Table 5, entry 4).* 'H NMR (400 MHz, CDCls, TMS): 6
7.29-7.25 (m, 8H, Ph), 7.02-6.99 (m, 2H, Ph), 6.85-6.80 (m, 1H, Ph), 3.28 (s, 2H, NHy), 2.20 (d,
J 4.0 Hz, 6H, 2xCHj3), ppm.

2,6-Bis(4-fluorophenyl)aniline (Table 5, entry 5). *H NMR (400 MHz, CDCl;, TMS): 6
7.48-7.45 (m, 4H, Ph), 7.17-7.12 (m, 4H, Ph), 7.09 (d, J 7.6 Hz, 2H, Ph), 6.87 (t, J 7.6 Hz, 1H,
Ph), 3.75 (s, 2H, NH,), ppm, *C NMR (100 MHz, CDCls, TMS): 6 162.16 (d, Jcr 245 Hz, 2xPh),
140.93 (Ph), 135.50 (d, Jccecr 3 Hz, 2xPh), 131.01 (d, Jcccr 8 Hz, 4xPh), 129.95 (2xPh), 127.03
(Ph), 118.30 (2xPh), 115.84 (d, Jccr 21 Hz, 4xPh), ppm; MS (El) m/z: calculated value:
281.1016, found value: 281.1018 (M™); mp 146.0-147.6°C.

2,6-Bis(3,4-difluorophenyl)aniline (Table 5, entry 6). ‘H NMR (400 MHz, CDCls, TMS): &
7.33-7.29 (m, 2H, Ph), 7.27-7.19 (m, 4H, Ph), 7.08 (d, J 7.6 Hz, 2H, Ph), 6.87 (t, J 7.6 Hz, 1H,
Ph), 3.77 (s, 2H, NH,), ppm, *C NMR (100 MHz, CDCl;, TMS): ¢ 150.46 (dd, J 248, 12 Hz,
2xPh), 149.77 (dd, J 248, 12 Hz, 2xPh), 140.64 (Ph), 136.28 (dd, J 6, 4 Hz, 2xPh), 130.19
(2xPh), 126.06 (Ph), 125.47 (dd, J 6, 4 Hz, 2xPh), 118.45 (2xPh), 118.37 (d, J 17 Hz, 2xPh),
117.78 (d, J 17 Hz, 2xPh), ppm; MS (EI) m/z: calculated value: 317.0828, found value: 317.0818
(M"); mp 88.2-89.0 °C.

2,6-Bis(3,4,5-trifluorophenyl)aniline (Table 5, entry 7). *H NMR (400 MHz, CDCls, TMS): 6
7.16-7.07 (m, 6H, Ph), 6.87 (t, J 7.6 Hz, 1H, Ph), 3.78 (s, 2H, NH,), ppm, **C NMR (100 MHz,
CDCl3, TMS): 6 151.46 (ddd, J 250, 10, 4 Hz, 4xPh), 140.37 (Ph), 139.21 (dt, J 251, 5 Hz,
2xPh), 135.25-135.04 (m, 2xPh), 130.42 (2xPh), 125.25 (Ph), 118.67 (2xPh), 113.52 (dd, J 16, 6
Hz, 4xPh), ppm; MS (El) m/z: calculated value: 353.0639, found value: 353.0637 (M*); mp
92.5-93.1°C.

4-Phenylaniline (Table 6, entry 1).°*H NMR (400 MHz, CDCls, TMS): § 7.55-7.52 (m, 2H,
Ph), 7.43-7.37 (m, 4H, Ph), 7.29-7.25 (m, 1H, Ph), 6.77-6.74 (m, 2H, Ph), 3.71 (s, 2H, NH,),
ppm.

4-(4-Methylphenyl)aniline (Table 6, entry 2).°*H NMR (400 MHz, CDCls, TMS): ¢ 7.44-7.38
(m, 4H, Ph), 7.20 (d, J 8.0 Hz, 2H, Ph), 6.76-6.73 (m, 2H, Ph), 3.69 (s, 2H, NH,), 2.37 (s, 3H,
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CHs), ppm.

4-(2-Methylphenyl)aniline (Table 6, entry 3).”*H NMR (400 MHz, CDCl;, TMS): 6 7.24-7.20
(m, 4H, Ph), 7.12 (d, J 8.8 Hz, 2H, Ph), 6.72-6.69 (m, 2H, Ph), 3.66 (s, 2H, NH,), 2.28 (s, 3H,
CHs), ppm.

4-(2-Methoxylphenyl)aniline (Table 6, entry 4).> *H NMR (400 MHz, CDCls, TMS): & 7.34 (d,
J 8.4 Hz, 2H, Ph), 7.29-7.21 (m, 2H, Ph), 6.99 (t, J 7.4 Hz, 1H, Ph), 6.94 (d, J 8.0 Hz, 1H, Ph),
6.70 (d, J 8.4 Hz, 2H, Ph), 3.79 (s, 3H, CH3), 3.66 (s, 2H, NHy), ppm.

4-(4-Cyanophenyl)aniline (Table 6, entry 5).2*H NMR (400 MHz, CDClz, TMS): 6 7.80 (s, 1H,
Ph), 7.76-7.73 (m, 1H, Ph), 7.55-7.52 (m, 1H, Ph), 7.48 (t, J 8.0 Hz, 1H, Ph), 7.40-7.37 (m, 2H,
Ph), 6.79-6.75 (m, 2H, Ph), 3.82 (s, 2H, NH.), ppm.

4-(4-Fluorophenyl)aniline (Table 6, entry 6). *H NMR (400 MHz, CDCls, TMS): § 7.49-7.44
(m, 2H, Ph), 7.37-7.33 (m, 2H, Ph), 7.10-7.05 (m, 2H, Ph), 6.77-6.73 (m, 2H, Ph), 3.72 (s, 2H,
NHy), ppm; °C NMR (100 MHz, CDCls, TMS): § 161.88 (d, Jcr 244 Hz, Ph), 145.85 (Ph),
137.35 (d, Jeceer 3 Hz, Ph), 130.64 (Ph), 127.90 (2xPh), 127.82 (2xPh), 115.46 (d, Jccr 21 Hz,
2xPh), 115.42 (2xPh), ppm; MS (EI) m/z: calculated value: 187.0797, found value: 187.0795
(M"); mp 120.2-121.1 °C.

4-(3,4-Difluorophenyl)aniline (Table 6, entry 7). 'H NMR (400 MHz, CDCls, TMS): 6
7.32-7.28 (m, 3H, Ph), 7.23-7.13 (m, 2H, Ph), 6.76-6.73 (m, 2H, Ph), 3.76 (s, 2H, NH2), ppm;
3C NMR (100 MHz, CDCls, TMS): ¢ 150.48 (dd, J 245, 13 Hz, Ph), 149.23 (dd, J 245, 13 Hz,
Ph), 146.37 (Ph), 138.39 (dd, J 6, 4 Hz, Ph), 129.36 (Ph), 127.87(2xPh), 122.07 (dd, J 6, 4 Hz,
Ph), 117.34 (d, J 17 Hz, Ph), 115.40 (2xPh),115.07 (d, J 17 Hz, Ph), ppm; MS (EI) m/z:
calculated value: 205.0703, found value: 205.0694 (M"); mp 88.3-89.2 °C.

4-(3,4,5-Trifluorophenyl)aniline (Table 6, entry 8). *H NMR (400 MHz, CDCls, TMS): ¢
7.32-7.29 (m, 2H, Ph), 7.13-7.07 (m, 2H, Ph), 6.75-6.72 (m, 2H, Ph), 3.80 (s, 2H, NH,), ppm;
3C NMR (100 MHz, CDCl;, TMS): § 151.38 (ddd, J 247, 10, 5 Hz, 2xPh), 146.84 (Ph),
139.85-137.06 (m, 2xPh), 128.25 (Ph), 127.78 (2xPh), 115.35 (2xPh), 109.95 (dd, J 16, 6 Hz,
2xPh), ppm; MS (EI) m/z: calculated value: 223.0609, found value: 223.0599 (M"); mp
83.6-84.1 °C.
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NMR Spectra for all Cross-Coupling Products

2,4,6-triphenylaniline

General Papers

o _J L
3 (=
s |
| o L
- ) O
I ..M. -
. -
L= L
LE'T~, & J oo
L ). | R o019 L
L < =
(=3
a L
L |8 [ L
16°€— - |A Fagr| o _ - I
«a l -+ 'g T
= =
=
L “ﬂ | L
) ~g
- & =y
5 -2 = i
= -
2 | @ )
a A < r
w—.ﬁ | = .m B |
8T'L g © g3
e LT = —
. >
9€°L
o B S oL |
8€°L e < 1L
el & L2 k” 8TL ozl S
0F"LA < 001 0€'L PR
oL ¥ — Yo } S geLt — M\w”.m
wv.h.\w Wac”v - 7» Qm-v 9p°L |J el ]
05 L 3 TLL
ss'L L2 N L
Ls'Ly Qo 6vL
85°L] , =
65°L] ke © L
09'L <
19°L N L

3.0

35

4.0
fl (ppm)
S8

4.5

8.0

8.5

9.0



ARKIVOC 2012 (ix) S1-S30

General Papers

e e o
i ) ,
-]
15 - RE
617" =
r uﬂ
i e
=]
ra
wigl— — [ o
r8g
=
S.e:/ &
18°9€1 — 3
EULET~ R
9I'8E1— T
PE9TI P dle
€I'871 LOO¥I ) =
1871 L
0€°671
Ly6c1 _
99°621 =
wie— =
2091 — p——
18°9¢1 fa——
€ILE]
91'8¢€1
LOOFT

(=]
b
(&}
@ k!
L [&]
O
(e
(8]
o LET~, —
e
5
=)
_ 16°€— ,A
g P
o
o N
=
- ® e
s c -
= .
5 S 90°L =
= 8oL
FA v
v D gL ~
= S 6L
= 7L
. W sTL—+
= k) sLf —
£ seL
T 9gL
P L e
- L gey
j —
=L
o ©
—_ 41
9\

WA $0°g

09

J 00l

= 077
A

o001,

0.0

w,

1.0

w,

fl (ppm)

v,
v,

6.0

w,

S9



ARKIVOC 2012 (ix) S1-S30

General Papers

€9°1T

ILIe

CH,

<9’
e’ -

L9y
819711
LTLTN
9€"LT1

67821
6€'8711
L9'8T1Y
SL'8T1

vy

-~

21.0

v
~1
[}

CH;

CHy

v6°8T1

woel
0¥ I€1

(4313 8 -
IL°8€1 ¥
LL6E1

66°071

fl (p/.];lll)

135 125 115 105

145

2,4,6-tris(4-methoxylphenyl)aniline

H3C

0 CHy
o/

NH;

Q

=3
£8°€
mw.mw ==
L8'E
)] -
=
6'9— -
0L = 5
WL r
Lo
16'9 e
85/ €L~ - [
it i
. Ly'L
1L~ 0S°L-: - .
LY'LF 0sLT = e
0s'L L
0S'L r
WL

66'CT
Aan.—
009

L6'1
ch.v
=10T
=009

0.0

w,

1.0

w,

fl (ppm)

S10



ARKIVOC 2012 (ix) S1-S30

General Papers

O CH;
~CHy
o

NHy

abad:

H3C

o] I

CHy

PIvIL

0EvIL

SH'LTI
ew.hN_W
00°871

61°0€1

61°0v1—

8P'8ST
768517

150 140 130 120 110 100 90 80 7 60 50 40 30 20 10
fl (ppm)

160

2,4,6-tris(4-fluorophenyl)aniline

18°€—

SO°L
80°L
ore
SI'L
LIL

NH,

70 69 6.8

7

7.2

75 74 73
fl (ppm)

7.6

7.7

61I'L—

6¥°'L
0s°L
IS°L
wL
€5°L

JUl

Fooz

400t
=00y
=£0°C
=109

3.0

3.5

4.0
fl (ppm)

4.5

w,
-

8.0

5

S11



ARKIVOC 2012 (ix) S1-S30

General Papers

09°S11
I8°S11
L6°STIL
81°911

LS'LTT—
stast.

wsori—

£6°091
LT'191
LEEIT
9691

30 20 10

40

100 90 80 70 60
fl (ppm)

110

130

140

2,4,6-tris(3,4-difluorophenylaniline

L8'E—

9Ly
61°L
17°L4
LTLq
8T'L
0€°L

vy

ppmy)

€L
€L
£€'L]
se'L
seL]
9¢°L
8€°L

iv 107

fnm.-

30

35

4.0
fl (ppm)

4.5

8.0

8.5

S12



ARKIVOC 2012 (ix) S1-S30

General Papers

LO'STIY
STSII
prLTI
19°L11
68°L11

h.cd-

E'811
6811
60°7T1
eIz
SI'TT1
61°7T14
PrSTIA
8b°STI
1S°ST1
PS'STIA
05921+
95821

—

=

PE6TI=
6L'SET—

st/
07851
€681/
99°81
8L°8F1
YT 6P1
LE6PT
L9°0S T
6L°0ST
PIIST
9T ISI

EL°IST

S8 IS

100 90 80
fl (ppm)

110

120

160

170

190 180

100

2,4,6-tris(4-chlorophenyl)aniline

NH;

74
1 (ppm)

% 007

m 00°%

60°7

;ce.e

0.0

w,

fl (ppm)

v,
v

6.0

w,

8.0

w,

9.0

S13



ARKIVOC 2012 (ix) S1-S30

General Papers

LTl
65°LT1
LE8TI
16°8C1
9T°671
90°0¢T
69°0¢1

SSTEl—

S9EET— -
S9'LET— 1
L6'8E1— —
8P Ovi— =

NH;

134 130

1 (ppm)

138

SSTERT
S9°EET—
S9'LET—
L6'8E17]
80P

fl (i)i)m)

135 125 115 105 95

145

2,6-bis(4-methylphenyl)-4-nitroaniline

12
(5]
o
Y =
=z s
)
o
03
2 q
(44 —
cm.b/ -
€L~ —— o
8SP— 9 L— pes =
seL’ T
<
AN
- g
R
g~
«®
[
o
[
0€'L o
wL 08—~ “
9€°L
8€L
08—

=£0"9

Foz

Loy
00'%

=L6°1

-0.!

0.0

3.0

35

4.0
fl (ppm)

4.5

8.0

8.5

9.0

S14



ARKIVOC 2012 (ix) S1-S30

General Papers

CH,

9T 17— O -

HL

128

T
132

6ErEr—  — |

136
fl (ppm)

€TBET~ -—
S9'8€1

T
140

144

89°L¥1— - k

148

19°s21
m..ﬁ_/
Na.wN_M

£0°0¢E
6EPET—
a3 S
S9°8¢€1 s

89°LYI—

10

30

40

v

60

70

0 140 130 120 110 100 90 80
fl (ppm)

160

4-nitro-2,6-diphenylaniline

8S°¥

NH>

7.55

7.60

7.50
1 (ppm)

I

-J ooz

0.0

w,

1.0

w,

fl (ppm)

S15



General Papers ARKIVOC 2012 (ix) S1-S30

2,6-bis(4-formylphenyl)-4-nitroaniline

3 -\ T e s
S meEs ne 9
- XL -~ -
I — ]
- S -
-0 S oo
o o6 o o O ?°
[ N N
ok
O O NH; O
e —— |
0
8.1 8.0 7.9 7.8 7.7
1 (ppm)
1
| WP | N Jk A L l "
T oo i
= g3 8 g
Lol o - - (o]
T T T T T T T T T T T T T T T T T T T T T T T ]
10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
fl (ppm)
2,6-bis(4-fluorophenyl)-4-nitroaniline
jae) o T 0w O\ [ g
S ITIT NN -
® [ ol ol N p. 2
I ~ = I
0-\N~50
(L
T T T ¢ T T T T F F
7.50 7.40 7.30 7.20
1 (ppm)
|
I
!
POV i
T i, i
g s s g
(ol T = (al
T T T T T T T T T T T T T T T T T T T |
9.0 8.5 8.0 75 7.0 6.3 6.0 5:5 50 4.5 40 35 30 2.5 2.0 1.5 1.0 05 00 -0
fl (ppm)

S16



ARKIVOC 2012 (ix) S1-S30

General Papers

9€°911
LE9T1 V
L8'STI

£6°ST1
68°0€1—
TL'8ET—

Ly'Ly1—

SPI91~
06°€91—

bl

N

100 90 80 70 60
fl (ppm)

110

130

140

2,6-bis(3,4-difluorophenyl)-4-nitroaniline

6¥'v—

0T'L
0T'L
0Tl
1L
wL
wL
wL
€TL

£TL \
pveL

£0'8—

i

I (4

=107
2001

00T

fl (ppm)

w,
-

8.0

5

S17



ARKIVOC 2012 (ix) S1-S30

General Papers

8T'8I1
SH'81 —W
9811
96V~
7

wmnmﬁ
2weer

S8°8ET—
S6°9¥1
rrevl
9T'6v1
vrovi
LS'6¥1
£9°IS1
9L'IST
v6'IS1
LOTST

ol

30

40

v

60

170 160 0 140 130 120 110 100 90 80
fl (ppm)

180

fluorophenyl)-4-nitroaniline

-tri

2,6-bis(3,4,5

I$v—

60°L
ore
[Ay3
erL
YI'L

SI°'L
LI'L
LI’L

£0'8—

60°L~
orL—
irl—
£ Y
STL—
Lr'L—
LrL—

NH;

7.12 7.08

1 (ppm)

7.16

7.20

kot

=80

=00T

0.0

v,

fl (ppm)

v,

9.0

S18



ARKIVOC 2012 (ix) S1-S30

General Papers

PSETL
09°€11L
69°¢l1
SLETT

0TvyTI—

PrTEl—
SS'8ET—

9S°9F1—
05°0s1
LU
09°0S1
¥9°0S1
west
90°€sT

10

20

30

40

v

90 80 7 60
fl (ppm)

100

110

130

140

160

L70

2.6-diphenvlaniline

S8°¢—

989
mw.ow
06'9

wL—
£€°L
£€°L ﬁ
peL
se'L
se'L
9¢°L]

hm.L

n?.\g

0S°L
ws'L

o
I
=

7.0

T4

7.3
1 (ppm)

¥6'1

=00°1
=007
=007
€0y
00'%

0.0

w,

1.0

w,

fl (ppm)

v,
v,

6.0

w,

S19



ARKIVOC 2012 (ix) S1-S30

General Papers

2,6-bis(4-methylphenyl)aniline

or'T—

7.0 69 68

7.1

1 (ppm)

=909

00T

=00°1
=007
=SE'Y
=00

-0.!

0.0

3.0

35

4.0
fl (ppm)

4.5

8.0

8.5

9.0

6T 17—

SI'8I1—

S6°LTI
8T°67 —M
19°671
89°671
69¢€1—
Ww0Ivi—

o
I
z

76'9€1~
S6'9€17

1 130 129 128

13

132
1 (ppm)

133

134

136

137

35

45

fl (ppm)
S20

125 115 105 95

135



ARKIVOC 2012 (ix) S1-S30

General Papers

2,6-bis(4-methoxylphenyl)aniline

(£ 43N
s8¢/

£8'9
$8°9
L89
L6'9
86’9
86'9
00°L
00°L
80°L”
WL
wiL
VL
vrL
L
SY'L

7.40

7.50

A

oLl
Mca.e

w0071
=00°F
00T

=00t

-0.!

0.0

3.0

35

4.0
fl (ppm)

4.5

8.0

8.5

2,6-bis(2-methylphenyl)aniline

0Tt
17T

A%

089

=3

=

~
=i

WL

STL
mN.TH

6T°L

CHz

AN
NH,

089
—w.o%
89

£89 ﬂ
€89

66'9—

6.8

6.9

109

%ex._

=00°1
00T
=008

3.0

35

4.0
fl (ppm)

4.5

8.0

8.5

9.0

S21



ARKIVOC 2012 (ix) S1-S30

General Papers

2,6-bis(4-fluorophenyl)aniline

SL€—

$8°9

hw.e/
68°9—
ST~

L
SvL
S¥'L
9L
Ly'L
8¥'L
8¥'L
6¥'L

NH,

ooz

=001
Eig

Fooy

4.0

fl (ppm)

LTI

O NH, O
F F

P6SII
oesi/

£€0°LTI—
L6°0¢Y

8P'SE1—
€6°0V1—

$6°091~
6£°€91—

30 20 10

10

920 80 70 60
fl (ppm)

100

110

130

140

160

L70

S22



ARKIVOC 2012 (ix) S1-S30

General Papers

2,6-bis(3,4-difluorophenyl)aniline

LLe—

6T°L
0¢°L]

$8'9~
L8'9—
689"

7.00 6.90

.10
fl (ppm)

7.30

Fogt

=00°1
ooz
oY
80°Z

0.0

w,

fl (ppm)

w,

69°LTIL
98°LTI /
8T'8II
SP'8IL

I STI—
61°0¢T

£T9E1—
P9 orI—
Ly'8P1
6S°8P1
II'6¥l
6T°6¥1
¥6°0S1
LO'IST
¥9IST
9L'1IST

10

20

v,

920 80 70 60
fl (ppm)

100

110

130

140

160

L70

S23



ARKIVOC 2012 (ix) S1-S30

General Papers

2,6-bis(3,4,5-trifluorophenyl)aniline

8L€—

$8°9
L89
689
LO°L
60°L
o'l
L
L
yIL
SI'L
II'L

$8°9~
L89—
689

|

o—.h/

6.90

7.00
1 (ppm)

7.10

=00'T
Fres

4.0
fl (ppm)

8.5

wrell
8PEll
LSENL
£9°¢11

L9811 —

STSTI—

woet
SO'SET
am.mm— N.

19°0%1 .\
PLOST
61°0ST
YT oSt
6T°0S1
9ISl

v/°7C1

10

20

920 80 70 60
fl (ppm)

100

110

130

140

160

L70

S24



ARKIVOC 2012 (ix) S1-S30

General Papers

4-phenylaniline

we—

L9
bL9
SL'9
9L'9
LL9
STL

LeLd

6.76

fl (ppm)

Fooz

=00T

1T
ooy
{4

-0.!

0.0

o e
o ‘ ‘
-
=)
~
LE'T
~
(=)
2]
o €L°9 -
69°€— MEW ) B
o YL'9F -
<2 mE% g
= 9L'9
5 e
o e
g
FEe
" -
6I'L~. L ~
e [ag]
@ €9 i
- S e 86 .
© = 0b"L~ L=
S SL9 Nﬁm- F
% = 99 PhL |«
WJ a—.hﬂ -
A o
~ S 8L
2 £ WL
= L
" m
) 1
<
~
= <

=00

Tee.u

=86°1

=86°1
o0y

30

35

4.0
fl (ppm)

45

8.0

8.5

S25



ARKIVOC 2012 (ix) S1-S30

General Papers

4-(2-methylphenyl)aniline

CH

NH,

99°¢—

699
0L9
0L9
L9
we
w9

In°'L—
€1°L|
81°L
0TL]
17L
w
v
vTL

vTL

STL

6.9

1 (ppm)

6.7

6.8

7.0

=£0'¢

-0.!

0.0

4.0

4.5

8.0

8.5

9.0

fl (ppm)

4-(2-methoxylphenyl)aniline

99°€~

_CHs

NHz

6L'E

eh.e
Nh.cW
£€6'9—
1L
£TL
€TL
STL
LTL
6T°L
0¢°L
€E°L
SE'L

Lol—

seL

7 6.9 6.8 7

fl (ppm)

7

Fest
=90'¢

=207
Fa0'l
Fro1
FIre

007

4.0

fl (ppm)

S26



ARKIVOC 2012 (ix) S1-S30

General Papers

4-(4-cyanophenyl)aniline

8e—

SL'9
9L'9
LL9
8L'9
8L'9
6L9
LEL
8€°L
6¢°L
WL
0s°L
'L
vs'L
SS°L

SL'9

6L9

6.8

6.9

7.3
11 (ppm)

L

Fuz

=E0T

00T
01
w'
101
00°1

0.0

w,

1.0

w,

fl (ppm)

v,
v,

6.0

w,

4-(4-fluorophenyl)aniline

we—=

L

6.8

6.9

7.0

11 (ppm)

WA

Froz

=00
=86°1

00T
o0z

0.0

w,

1.0

w,

(ppm)

S27



ARKIVOC 2012 (ix) S1-S30

General Papers

mm.m:
Nv.m——v
9S°S11

LTl
06°LTI

Y9'0€T—

£ELET
9¢°LET

S8'SPI—

L9091~
0re9r—

10

20

v

100 90 80 70 60
fl (ppm)

110

160 140 130

L70

4-(3,4-difluorophenyl)aniline

L

NHz

6.74
fl (ppm)

7.19 7.16

25

f1 -(‘i;pm)

7

7.31

7.34

€0t
=e0¢

0.0

v,

fl (ppm)

v,

9.0

S28



ARKIVOC 2012 (ix) S1-S30

General Papers

86°FII
SIS
0p'SIL
STLITY

NHz

WL
£0°771—

L8LTI—
96217
SE'8ET
mm.wm_w
Le'8Fl
Y6'LPT
Lo8p1;
61'6¥1
E6h1
6£°0ST
5081

LL1IST

10

20

v

100 920 80 70 60

110

130

140

160

L70

fl (ppm)

4-(3,4,5-trifluorophenyl)aniline

08'€—

6T°L
0¢°L

NH,

W;.N

=007

Fooz
=107

0.0

w,

w,

fl (ppm)
S29



ARKIVOC 2012 (ix) S1-S30

General Papers

S8°601
06°601
10°011
907011

9E'STH

8L°LTI
(44 14}
yT'8Tl
EEBE]
£ELET
I°LET
Y891
80°081
rost
81°0S1
wost
SS'TST
6S°TSI
$9°TS1

W
W
W

i

10

20

v

100 90 80 70 60
fl (ppm)

110

130

140

160

L70

S30



