Supplementary Materials

For

Nickel-Catalyzed Suzuki Coupling of Phenols Enabled by SuFEx of
Tosyl Fluoride

Huimin Wang, Shuqin Zhang, Minling Xii, Gang Zou*

School of Chemistry and Molecular Engineering, East China University of Science and Technology,

130 Meilong Rd, Shanghai, China

Table of Contents

General INTOTMALION. .............oov oot ee e 2
Characterization data 0f COMPOUNAS ...............coooiiiiieeeeee oo 2
RETEICIICES.......c...eeeeeeeeeeeeeeeeeeeeeeeee ettt 12
lH & 13C NMR Spectra ........................................................................................................................... 13



General information

"H and '*C NMR spectra were recorded in CDCl; or Acetone-ds at ambient temperature on a
Bruker DPX-400 spectrometer (Bruker BioSpin GmbH, Germany). Chemical shifts (3) in NMR are
reported in ppm, relative to the internal standard of tetramethylsilane (TMS) or residues of the
deuterated solvents. Coupling constants J are reported in Hz. Proton coupling patterns were described
as singlet (s), doublet (d), triplet (t), quartet (q), and multiple (m). High-resolution mass spectra
(HRMS) were measured with an Agilent mass spectrometer (HR-TOF-MS, EI).

Characterization data of compounds

4-Acetylbiphenyl (3aa)! (0.182g, 93% isolated yield as white solid), M.P. 120-122 °C.
'H NMR (400 MHz, CDCls) & (ppm): 8.02 (d, J = 8.4 Hz, 2H), 7.69 (d, J = 8.4 Hz,
2H), 7.63 (d, J = 7.2 Hz, 2H), 7.48 (t, J = 7.2 Hz, 2H), 7.42 - 7.39 (m, 1H), 2.64 (s,
3H). 3C NMR (100 MHz, CDCl3) & (ppm): 197.8, 145.8, 139.9, 135.8, 129.0, 129.0,

OO

(@]
3ba _\

128.3,127.3,127.2, 26.7.

4-Ethoxycarbonylbiphenyl (3ba)?> (0.217g, 96% isolated yield as white solid), M.P.
92-94 °C. 'H NMR (400 MHz, CDCls) J (ppm): 8.13 (d, J = 8.4 Hz, 2H), 7.62 - 7.68
(m, 4H), 7.47 (t, J = 7.2 Hz, 2H), 7.40 (t, J = 7.2 Hz, 1H), 4.41 (q, J =7.2 Hz, 2H),
1.43 (t, J =7.2 Hz, 3H). *C NMR (100 MHz, CDCls) J (ppm): 166.6, 145.6, 140.1,
130.1, 129.2, 129.0, 128.1, 127.3, 127.0, 61.0, 14.4.

O~

3ca

4-Cyanobiphenyl (3ca)?(0.170g, 95% isolated yield as white solid), M.P. 86-89 °C.
'H NMR (400 MHz, CDCl3) § (ppm): 7.73 - 7.67 (m, 4H), 7.61 - 7.58 (m, 2H), 7.51 -
7.41 (m, 3H). *C NMR (100 MHz, CDCl3) J (ppm): 145.6, 139.1, 132.6, 129.1, 128.7,
127.7,127.2, 119.0, 110.9.



4-Nitrobiphenyl (3da)! (0.089g, 45% isolated yield as yellow solid), M.P. 113-114 °C.
'H NMR (400 MHz, CDCls) & (ppm): 8.30 (d, J = 8.8 Hz, 2H), 7.74 (d, J = 8.8 H,
2Hz), 7.63 (d, J = 7.2 Hz, 2H), 7.52 - 7.43 (m, 3H). 3*C NMR (100 MHz, CDCI3) &
(ppm): 147.7,147.1, 138.8, 129.2, 129.0, 127.8, 127.4, 124.1.

3ea

4-Aldehydebiphenyl (3ea)? (0.091g, 50% isolated yield as yellow solid), M.P. 57-58
°C. 'H NMR (400 MHz, Ds-Acetone) & (ppm): 10.09 (s, 1H), 8.01 (d, J = 8.4 Hz, 2H),
7.88 (d, J = 8.4 Hz, 2H), 7.75 (d, /= 7.2 Hz, 2H), 7.51 (t,J =7.2 Hz, 2H), 7.44 (t, J =
7.2 Hz, 1H). 3C NMR (100 MHz, D¢-Acetone) § (ppm): 192.6, 147.6, 140.5, 136.6,
131.0, 130.0, 129.4, 128.5, 128.2.

O~

4-Fluorobiphenyl (3fa)* (0.157g, 91% isolated yield as white solid), M.P. 71-73 °C.
'"H NMR (400 MHz, CDCl3) J (ppm): 7.59 - 7.54 (m, 4H), 7.46 (t, J = 7.2 Hz, 2H),
7.39 - 7.35 (m, 1H), 7.17 - 7.13 (m, 2H). *C NMR (100 MHz, CDCls) ¢ (ppm): 163.7,
161.3, 140.3, 137.4 (d, J = 3.3 Hz), 128.9, 128.8, 128.7, 127.2, 127.1, 115.6 (d, J =

O+ )

3ga
4-Chlorobiphenyl (3ga)* (0.075g, 40% isolated yield as white solid), M.P. 77-79 °C.

21.3 H2).

'H NMR (400 MHz, CDCl3) § (ppm): 7.58 - 7.53 (m, 4H), 7.48 - 7.36 (m, 5H). *C
NMR (100 MHz, CDCl3) J (ppm): 140.0, 139.7, 133.4, 129.0, 128.9, 128.4, 127.6,
127.0.

;

3ha



4-Isopropylbiphenyl (3ha)’> (0.082g, 42%; 0.176, 90% isolated yield as colourless
oil). 'H NMR (400 MHz, CDCl3) 6 (ppm): 7.64 (d, J = 7.2 Hz, 2H), 7.58 (d, J = 8.4
Hz, 2H), 7.47 (t, J = 7.6 Hz, 2H), 7.39 - 7.35 (m, 3H), 3.04 - 2.97 (sept, J = 8.0 Hz,
1H), 1.35 (d, J = 6.8 Hz, 6H). '3C NMR (100 MHz, CDCl3) 6 (ppm): 148.0, 141.2,
138.8, 128.8, 127.1, 127.1, 127.1, 126.9, 33.9, 24.1.
O~
dia

4-Methoxybiphenyl (3ia)' (0.074g, 40%; 0.166g, 90% isolated yield as white solid),
M.P. 88-89 °C. '"H NMR (400 MHz, CDCI3) 6 (ppm): 7.60 - 7.56 (m, 4H), 7.45 (t,J =
7.6 Hz, 2H), 7.34 (t, J = 7.6 Hz,1H), 7.01 (d, J = 8.8 Hz, 2H), 3.88 (s, 3H). '*C NMR
(100 MHz, CDCI3) ¢ (ppm): 159.2, 140.8, 133.8, 128.8, 128.2, 126.8, 126.7, 114.2,

O 3ja

4-Phenylaniline (3ja)? (0.030, 18% isolated yield as brown solid), M.P. 45-47 °C. 'H

55.4.

NMR (400 MHz, CDCls) 6 (ppm): 7.57 (d, J = 8.4 Hz, 2H), 7.46 - 7.41 (m, 4H), 7.32
-7.28 (m, 1H), 6.78 (d, J = 8.4 Hz, 2H), 3.72 (br, 2H). 13C NMR (100 MHz, CDClz)
(ppm): 145.8, 141.1, 131.4, 128.7, 127.9, 126.4, 126.2, 115.4.

3ka

1-Phenylnaphthalene (3ka)® (0.179g, 88% isolated yield as white solid), M.P. 44-46
°C. '"H NMR (400 MHz, CDCl3) § (ppm): 8.02 - 7.93 (m, 3H), 7.62 - 7.49 (m, 9H).
3C NMR (100 MHz, CDCls) 6 (ppm): 140.8, 140.3, 133.8, 131.6, 130.1, 128.3, 127.7,
127.3,127.0, 126.1, 125.8, 125.4.

O~

3la



1-Biphenyl-4-ethanol (31a)’ (0.146g, 74% isolated yield as white solid), M.P. 93-94
°C. 'H NMR (400 MHz, CDCls) 6 (ppm): 7.64 - 7.58 (m, 4H), 7.49 (t, J = 7.6 Hz, 2H),
7.41 - 7.33 (m, 3H), 3.91 (t,J = 6.4 Hz, 2H), 2.94 (t, J = 6.4 Hz, 2H), 2.08 (s, 1H). 13C
NMR (100 MHz, CDCl3) 6 (ppm): 140.9, 139.4, 137.7, 129.4, 128.8, 127.2, 127.1,

@]
3ma

127.0, 63.5, 38.8.

2-Acetylbiphenyl (3ma)' (0.137g, 70% isolated yield as white solid), M.P. 54-57 °C.
"H NMR (400 MHz, CDCls) 6 (ppm): 8.20 (s, 1H), 7.94 (d, J= 7.6 Hz, 1H), 7.79 (d, J
= 8.0 Hz, 1H), 7.63 (d, J = 7.6 Hz, 2H), 7.54 (t, J = 8.0 Hz, 1H), 7.48 (t, J = 8.0 Hz,
2H), 7.39 (t, J = 7.2 Hz, 1H), 2.66 (s, 3H). '*C NMR (100 MHz, CDCls) § (ppm):
198.2, 141.7, 140.2, 137.6, 131.8, 129.1, 128.9, 127.8, 127.2, 127.0, 26.8.

O CHO

3na
2-Aldehydebiphenyl (3na)? (0.069g, 38% isolated yield as colourless oil). '"H NMR
(400 MHz, CDCI3) ¢ (ppm): 9.99 (s, 1H), 8.04 (dd, J= 8.0, 1.2 Hz, 1H), 7.64 (td, J =
7.6, 1.6 Hz, 1H), 7.52 - 7.44 (m, 5H), 7.40 - 7.37 (m, 2H). *C NMR (100 MHz,
CDCL) 6 (ppm): 192.5, 146.0, 137.8, 133.7, 133.6, 130.8, 130.1, 128.5, 128.2, 127.8,

3oa

127.6.

o

3-Acetylbiphenyl (30a)' (0.177g, 90% isolated yield as yellow oil). 'H NMR (400
MHz, CDCl3) ¢ (ppm): 8.19 (t, J = 1.6 Hz, 1H), 7.94 (dd, J = 1.6, 8.0 Hz, 1H), 7.80
(dd,J=17.6, 1.2 Hz, 1H), 7.62 (d, J = 7.6 Hz, 2H), 7.54 (t, J=7.6 Hz, 1H), 7.48 (t,J =
8.0 Hz, 2H), 7.39 (t, J = 7.6 Hz, 1H), 2.66 (s, 3H). >*C NMR (100 MHz, CDCls) §
(ppm): 198.2, 141.8, 140.2, 137.6, 131.8, 129.1, 129.0, 127.9, 127.2, 127.0, 26.8.
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3pa

2-Tert-butylbiphenyl (3pa)° (0.034g, 16%; 0.090g, 43% isolated yield as colourless
oil). '"H NMR (400 MHz, CDCls) 6 (ppm): 7.65 - 7.58 (m, 4H), 7.52 - 7.45 (m, 4H),
7.38 - 7.34 (m, 1H), 1.41 (s, 9H). 3C NMR (100 MHz, CDCls) 6 (ppm): 146.4, 142.2,
141.1, 130.0, 129.4, 128.8, 128.0, 127.7, 127.2, 126.8, 125.6, 125.4,29.4, 24 4.

3qa
2-Methoxybiphenyl (3qa)? (0.055g, 30%; 0.120g, 65% isolated yield as colourless
oil). 'H NMR (400 MHz, CDCls) & (ppm): 7.62 - 7.59 (m, 2H), 7.47 (t, J = 7.5 Hz,
2H), 7.40 - 7.37 (m, 3H), 7.12 - 7.04 (m, 2H), 3.86 (s, 3H). 1*C NMR (100 MHz,
CDCl) 6 (ppm): 156.5, 138.6, 130.9, 129.6, 128.6, 128.0, 127.0, 120.9, 111.3, 55.4.

OMe
3ra

3-Methoxy-4-phenylbenzaldehyde (3ra)'® (0.085g 40%; 0.182g 86% isolated yield
as white solid), 'H NMR (400 MHz, CDCls) § (ppm): 10.02 (s, 1H), 7.57 - 7.53 (m,
3H), 7.51 - 7.39 (m, 5H), 3.90 (s, 3H). '*C NMR (100 MHz, CDCls) § (ppm): 191.9,
157.1, 137.3, 137.2, 131.4, 129.5, 128.2, 128.0, 124.5, 109.6, 55.8.

OTs

3sa
2-Tosyloxybiphenyl (3sa) (0.301g, 93% isolated yield as white solid). "H NMR (400
MHz, CDCl3) ¢ (ppm): 7.52 (d, J=8.0 Hz, 1H), 7.40 - 7.34 (m, 2H), 7.28 - 7.26 (m,
4H), 7.20 (d, J = 8.0 Hz, 2H), 7.15 - 7.13 (m, 2H), 7.67 (d, J = 8.0 Hz, 2H), 2.37 (s,
3H). 3C NMR (100 MHz, CDCls) 6 (ppm): 146.4, 144.6, 136.6, 135.4, 132.0, 131.1,
129.2, 128.6, 128.0, 127.9, 127.4, 127.2, 124.1, 21.6. HRMS (EI-TOF) m/z: (M")

calcd for C19H603S 324.08; found 324.0818.



3ta

4-Phenylbiphenyl (3ta)'! (0.216g, 94% isolated yield as white solid), M. P. 211-213
°C. 'H NMR (400 MHz, CDCl3) J (ppm): & 7.70 - 7.66 (m, 8H), 7.48 (t, J = 7.6 Hz,
4H), 7.40 - 7.36 (m, 2H). 1*C NMR (100 MHz, CDCls) § (ppm): 140.9, 140.3, 129.0,
127.6, 127.5, 127.2.

13-Methyl-3-phenyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phena
nthren-17-ol (3ua)'? (0.056g, 17%; 0.166g, 50% isolated yield as white solid), M. P.
172-173°C. '"H NMR (400 MHz, CDCls) § (ppm): 7.60 - 7.58 (m, 2H), 7.45 - 7.39 (m,
4H), 7.35 - 7.31 (m, 2H), 3.76 (t, J = 8.4 Hz, 1H), 2.97 - 2.94 (m, 2H), 2.44 - 2.37 (m,
1H), 2.34 - 2.27 (m, 1H), 2.19 - 2.10 (m, 1H), 2.02 - 1.92 (m, 2H), 1.78 - 1.70 (m, 1H),
1.63 - 1.47 (m, 4H), 1.42 - 1.36 (m, 2H), 1.34 - 1.30 (m, 1H), 1.27 - 1.20 (m, 1H),
0.81 (s, 3H). 3C NMR (100 MHz, CDCls) 6 (ppm): 141.2, 139.6, 138.6, 137.2, 128.7,
127.8, 127.0, 127.0, 125.9, 124.5, 82.0, 50.2, 44.4, 43.3, 38.7, 36.8, 30.6, 29.7, 27.3,
26.2,23.2, 11.1.

13-Methyl-3-phenyl-6,7,8,9,11,12,13,14,15,16-decahydro-17H-cyclopenta[a]phena
nthren-17-one (3va)'® (0.132g, 40%; 0.278g, 84% isolated yield as white solid), M. P.
166-168 °C. 'H NMR (400 MHz, CDCl3) 6 (ppm): 7.60 - 7.58 (m, 2H), 7.45 - 7.39 (m,
4H), 7.35 - 7.32 (m, 2H), 3.01 (dd, J = 8.8, 4.0 Hz, 2H), 2.57 - 2.46 (m, 2H), 2.40 -
2.34 (m, 1H), 2.21 - 1.98 (m, 4H), 1.71 - 1.50 (m, 6H), 0.94 (s, 3H). '*C NMR (100
MHz, CDCl3) 6 (ppm): 221.0, 141.0, 138.9, 138.8, 136.9, 128.7, 127.8, 127.1, 127.0,



125.9, 124.6, 50.5, 48.0, 44.4, 38.2, 35.9, 31.6, 29.8, 29.6, 26.6, 25.8, 21.6, 13.9.
IO~

4-Acetyl-4'-methylbiphenyl (3ab)! (0.200g, 95% isolated yield as white solid), M.P.
118-120 °C. '"H NMR (400 MHz, CDCl3) J (ppm): 8.02 (d, J = 8.4 Hz, 2H), 7.67 (d, J
= 8.4 Hz, 2H), 7.54 (d, J = 8.0 Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H), 2.64 (s, 3H), 2.42 (s,
3H). *C NMR (100 MHz, CDCl3) J (ppm): 197.8, 145.7, 138.3, 137.0, 135.6, 129.7,
129.0, 127.1, 127.0, 26.7, 21.2.

4-Acetyl-4'-tertiarybutylbiphenyl (3ac)? (0.232g, 92% isolated yield as white solid),
M. P. 129-131 °C. 'H NMR (CDCls, 400 MHz) 6 (ppm): 8.03 (d, J = 8.4 Hz, 2H), 7.69
(d, J= 8.4 Hz, 2H), 7.59 (d, J = 8.4 Hz, 2H), 7.51 (d, J = 8.4 Hz, 2H), 2.64 (s, 3H),
1.38 (s, 9H). *C NMR (100 MHz, CDCls) 6 (ppm): 197.9, 151.5, 145.7, 136.9, 135.6,
129.0, 127.0, 127.0, 126.0, 34.7, 31.4, 26.7.

o}

Jad

4-Acetyl-4'-methoxybiphenyl (3ad)' (0.203g, 90% isolated yield as white solid), M.P.
156-158 °C. '"H NMR (400 MHz, CDCls) J (ppm): 8.00 (d, J = 8.4 Hz, 2H), 7.64 (d, J
= 8.4 Hz, 2H), 7.58 (d, J = 8.8 Hz, 2H), 7.00 (d, J = 8.8 Hz, 2H), 3.86 (s, 3H), 2.62 (s,
3H). 3C NMR (100 MHz, CDCls) 6 (ppm): 197.8, 160.0, 145.4, 135.3, 132.3, 129.0,
128.4, 126.6, 114.4, 55.4, 26.7.

O~

4-Acetyl-4'-fluorobiphenyl (3ae)! (0.197g, 92% isolated yield as white solid), M.P.
108-109 °C. '"H NMR (400 MHz, CDCl3) § (ppm): 8.02 (d, J = 8.4 Hz, 2H), 7.64 -
7.57 (m, 4H), 7.15 (t, J = 8.4 Hz, 2H), 2.63 (s, 3H). 1*C NMR (100 MHz, CDCl3) ¢



(ppm): 197.7, 163.0 (d, J = 246.0 Hz), 144.8, 136.1 (d, J = 4.0 Hz), 129.0, 128.9,
127.1, 115.9 (d, J = 22.0 Hz), 26.7.

<O )
@)

3af

4-Acetyl-4'-trifluoromethylbiphenyl (3af)! (0.196g, 74% isolated yield as white
solid), M.P. 122-123 °C. 'H NMR (CDCls, 400 MHz) ¢ (ppm): 8.06 (d, J = 8.4 Hz,
2H), 7.72 (s, 4 H), 7.69 (d, J = 8.4 Hz, 2H), 2.65 (s, 3H). *C NMR (100 MHz, CDCl;)
o (ppm): 197.7, 144.2, 143.4, 136.6, 130.2 (q, J = 32.4 Hz), 129.8, 129.1, 127.7, 127.5,
1259 (q,J=3.7 Hz), 122.8, 26.8.

O~
0] 0

4-Acetyl-4'-formylbiphenyl (3ag)'' (0.179g, 80% isolated yield as white solid), M. P.
145-147 °C. 'H NMR (400 MHz, CDCls) J (ppm): 10.07 (s, 1H), 8.06 (d, J = 8.4 Hz,
2H), 7.98 (d, J = 8.4 Hz, 2H), 7.78 (d, J = 8.0 Hz, 2H), 7.72 (d, J = 8.0 Hz, 2H), 2.65
(s, 3H). 3C NMR (100 MHz, CDCls) 6 (ppm): 197.7, 191.8, 145.7, 144.2, 136.7,
135.8, 130.4, 129.1, 127.9, 127.6, 26.8.

raOaW

3ah
4-Acetyl-2'-ethylbiphenyl (3ah)'! (0.204g, 91% isolated yield as yellow oil). 'H
NMR (CDCls, 400 MHz) 6 (ppm): 7.90 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H),
7.24 -7.21 (m, 2H), 7.17 - 7.13 (m, 1H), 7.08 (d, J = 7.6 Hz, 1H), 2.54 (s, 3H), 2.48
(q, J = 7.6 Hz, 2H), 0.99 (t, J = 7.6 Hz, 3H). 3C NMR (100 MHz, CDCl5) § (ppm):
198.0, 147.1, 141.5, 140.5, 135.6, 129.7, 129.5, 128.8, 128.2, 128.1, 125.8, 26.7, 26.1,
15.7.



3ai
4-Acetyl-2'-isopropylbiphenyl (3ai)'4 (0.207g, 87% isolated yield as yellow oil). 'H
NMR (400 MHz, CDCls3) 6 (ppm): 7.94 (d, J = 8.4 Hz, 2H), 7.36 - 7.28 (m, 4H), 7.18
- 7.14 (m, 1H), 7.10 - 7.07 (m, 1H), 2.93 (sept, J = 6.8 Hz, 1H), 2.58 (s, 3H), 1.09 (d,
J = 6.8 Hz, 6H). >°C NMR (100 MHz, CDCl3) 6 (ppm): 197.9, 147.2, 146.2, 139.9,
135.6, 129.6, 129.6, 128.3, 128.2, 125.8, 125.5, 29.5, 26.7, 24.2.

J

o M
3aj O

4-Acetylphenyl-2-phenylbenzene (3aj)'* (0.196g, 72% isolated yield as white solid),
M. P. 94-95 °C. 'TH NMR (400 MHz, CDCls) J (ppm): 7.72 (d, J = 8.4 Hz, 2H), 7.37 -
7.34 (m, 4H), 7.16 - 7.12 (m, 5H), 7.05 - 7.03 (m, 2H), 2.48 (s, 3H). '*C NMR (100
MHz, CDCl3) ¢ (ppm): 198.0, 146.7, 141.0, 140.7, 139.4, 135.1, 130.8, 130.4, 130.1,
129.9, 128.2, 128.1, 128.0, 127.7, 126.8, 26.7.

OHC

3ak
4-Acetyl-2'-formylbiphenyl (3ak)’ (0.152g, 68% isolated yield as white solid), M.P.

89-91 °C. 'H NMR (400 MHz, CDCls) 6 (ppm): 9.95 (s, 1H), 8.06 - 8.02 (m, 3H),
7.68 - 7.64 (m, 1H), 7.56 - 7.51 (m, 1H), 7.55 - 7.47 (m, 3H), 2.66 (s, 3H). 13C NMR
(100 MHz, CDCl3) 6 (ppm): 197.6, 191.7, 144.5, 142.6, 136.5, 133.7, 133.6, 130.6,

>—<>%M
(o) S

4-(2'-Thienyl)acetophenone (3al)’ (0.160g, 79% isolated yield as yellow solid), M.P.

130.3, 128.5, 128.4, 128.1, 26.8.

115-117 °C. "H NMR (400 MHz, CDCl3) & (ppm): 7.96 (d, J = 8.4 Hz, 2H), 7.69 (d, J

10



= 8.4 Hz, 2H), 7.43 (d, J = 3.6 Hz, 1H), 7.37 (d, J = 4.8 Hz, 1H), 7.13 - 7.11 (m, 1H),
2.61 (s, 3H). 3C NMR (100 MHz, CDCls) & (ppm): 197.4, 143.0, 138.8, 135.8, 129.1,
128.4, 126.5, 125.7, 124.6, 26.6.

>/ <> </:O
/
(@)
3am

4-(3'-Furyl)acetophenone (3am)!! (0.140g, 75% isolated yield as white solid), M.P.
83-85 °C. '"H NMR (400 MHz, CDCls) J (ppm): 7.96 (d, J = 8.4 Hz, 2H), 7.82 (s, 1H),
7.56 (d, J = 8.4 Hz, 2H), 7.51 - 7.50 (m, 1H), 6.74 (d, J = 0.9 Hz, 1H), 2.61 (s, 3H).
13C NMR (100 MHz, CDCl3) § (ppm): 197.5, 144.2, 139.7, 137.2, 135.6, 129.1, 125.8,
108.6, 26.5.
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'H and C NMR spectra of the biphenyl compounds
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4-Ethoxycarbonylbiphenyl 3ba
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4-Cyanobiphenyl 3ca

'H NMR
BplbseBaoonlzsggs
SErsER iR bede
i
|
|
[
1
|\
)
QQ{N
!
10.5 100 95 90 85 80 75 7.0 6.3 6.0 55 50 45 40 35 30 25 20 15 10 05 0.0 -0

1 (ppm)

3C NMR

— 118497
—110.87

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm)

15



4-Nitrobiphenyl 3da
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4-Aldehydebiphenyl 3ea
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4-Fluorobiphenyl 3fa
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4-Chlorobiphenyl 3ga
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4-Isopropylbiphenyl 3ha
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4-Methoxybiphenyl 3ia
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4-Phenylaniline 3ja
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1-Phenylnaphthalene 3ka
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1-Biphenyl-4-ethanol 3la
'H NMR

3ESER2S5a500S fxe «
e ] e T
\'
| i
AEe
Il
]
[ (
e | |
OH
[
|
_ Jo Y - i
it L T e
zes = e 2
= oot 51 I =
T T T T T T T T T T T T T T T T T
105 100 95 9.0 85 80 75 70 63 60 335 350 45 4.0 35 0 25 20 L5 L0 0.5 00 -0
f1 (ppm)
13C NMR
T8E @ &
e o o
[ e “
~L- |
OH
|
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 30 40 30 20 10 0 -10
1 (ppm)

24



2-Acetylbiphenyl 3ma
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2-Aldehydebiphenyl 3na
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3-Acetylbiphenyl 30a
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2-Tert-butylbiphenyl 3pa
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2-Methoxybiphenyl 3qa
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2-Methoxy-[1,1'-biphenyl]-4-carbaldehyde 3ra

'H NMR
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2-Tosyloxybiphenyl 3sa
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4-Phenylbiphenyl 3ta
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13-Methyl-3-phenyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthren-17-
3ua
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13-Methyl-3-phenyl-6,7,8,9,11,12,13,14,15,16-decahydro-17H-cyclopenta[a]phenanthren-17-

one 3va
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4-Acetyl-4'-methylbiphenyl 3ab
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4-Acetyl-4'-tertiarybutylbiphenyl 3ac
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4-Acetyl-4'-methoxybiphenyl 3ad
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4-Acetyl-4'-fluorobiphenyl 3ae
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4-Acetyl-4'-trifluoromethylbiphenyl 3af
'H NMR
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4-Acetyl-4'-formylbiphenyl 3ag
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4-Acetyl-2'-ethylbiphenyl 3ah
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4-Acetyl-2'-isopropylbiphenyl 3ai
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4-Acetylphenyl-2-phenylbenzene 3aj
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4-Acetyl-2'-formylbiphenyl 3ak
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4-(2'-Thienyl)acetophenone 3al
'H NMR
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4-(3'-Furyl)acetophenone 3am
'H NMR
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4-Tosyloxybiphenyl
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