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1 'H- and C-NMR Spectra for Synthetic Precursors and Pyrazolyl Ligands
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1.2

'H- and BC-NMR Spectra of 3-Mesityl-1H-pyrazole (b)
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1.3 'H- and BC-NMR Spectra of 1a
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'H- and BC-NMR Spectra of 1a”
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'H- and 3C-NMR Spectra of 2a

1BC-NMR Spectrum of 2a (CDCls, 100 MHz)
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'H- and BC-NMR Spectra of 2a”
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1.7 'H- and BC-NMR Spectra of Ligand 2b
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'H- and BC-NMR Spectra of 2b"
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1H- and ¥C-NMR Spectra 2b’c
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'H- and BC-NMR Spectra of 2a°d
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Table S5. Crystallographic data and structure refinement parameters for 1, 1a, 2a, 2b and 2b".

1 1a 2a 2b 2b’
Molecular
C1sH12Br20 C20H1sN:O C29H34N:O Ca7Hs4N2O CssHaBrN20
formula
Formula weight
356.06 330.38 454.60 690.94 585.61
(g mol)
T (K) 293(2) 293(2) 292(2) 100(2) 100(2)
Wavelength (A) 0.71073 1.54178 0.71073 1.54178 0.71073
Crystal system Triclinic Monoclinic Triclinic Triclinic Triclinic
Space group P(-1) P21/c P(-1) P(-1) P(-1)
a(A) 7.439(5) 13.5819(2) 12.8681(16) 12.1744(3) 12.3909(4)
b(A) 7.977(5) 8.27900(10) 14.6221(18) 12.8278(3) 15.3171(5)
¢ (A) 12.439(5) 15.9832(3) 14.7167(17) 14.9523(4) 17.5440(6)
a () 98.873(5) 90 75.649(4) 100.7726(14)  70.7230(10)
B(°) 100.877(5) 106.8260(10)  72.959(4) 103.3895(13)  79.9150(10)
¥ () 108.201(5) 90 89.887(4) 114.1532(12)  76.2150(10)
V (A% 670.4(7) 1720.28(5) 2557.4(5) 1965.65(9) 3035.57(18)
Z’ 2 4 4 2 4
Pealed (g cm3) 1.764 1.276 1.181 1.167 1.281
i (mm-1) 6.027 0.652 0.073 0.535 1.384
F(000) 348 696 976 744 1232
Crystal size (mm) 0.26 x 0.19 x 0.28 x 0.21 x 0.394x0.175x  0.14x0.14 x 0.23x0.15 x
y 0.14 0.14 0.126 0.12 0.10
6 range (°) 2.979 — 27.545 3.399 - 78.912 2.956 to 27.266  3.204 - 62.381 2.656-26.372
(Lhm;cltll;g indices g <9 17<h<17 16<=h<=16,  -13<h<13  -15<h<15
-10<k<10 -10<k<10 -18<=k<=18, -14<k<14 -19<k<19
-16<1<16 -20<1<18 -18<=1<=18 -17<1<17 -21<1<21
Reflecti
e ections 28840 30475 118038 18591 106878
collected
Reflecti
erectons 3091 (0.0412) 3688 (0.0463) 11384 (0.1467) 6210 (0.0416) 12409 (0.0618)
unique (Rint)
Completeness to
99.8 100.0 99.8 99.0 99.9
emax (%)
Data/restraints/pa
ram 3091/0/154 3688 /0/226 11384 /0/613  6210/0/469 12409/0/725
Absorpﬁon Gaussian Gaussian Semi-empirical Gaussian Gaussian
correction from eq.
Min. and max. 0.5529 and 0.8612 and 0.7455 and 0.8412 and 0.6987 and
trans. 0.7456 0.9389 0.6524 0.9402 0.8279
Ri[I>20(D)] 0.0363 0.0450 0.0991 0.0595 0.0455
wRz [I>20(])] 0.0943 0.1246 0.2433 0.1497 0.1168
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Ri(all data)
wR: (all data)

Son 2

Largest diff. peak
and hole (e A9)

0.0519
0.1036

1.055

0.693 and -
0.683

0.0585
0.1365

1.044

0.257 and -
0.209

0.1825
0.3028

n/a
0.721 and -
0.368

0.0819
0.1643

1.044

0.577 and -
0.576

0.0598
0.1256

1.022

5.650 and —
1,896
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3. Analytical and Spectroscopic Data for SM Cross-coupling Products

3.1 4-methyl-1,1"-biphenyl

White powder: m.p. = 48-50°C (Literaturel'l 49-50).

1H-NMR (400 MHz, CDCls): 6 7.57 (dd, | =7.8, 1.6 Hz, 2H), 7.51 — 7.46 (m, 2H), 7.39 - 7.42
(m, 2H), 7.25 - 7.33 (m, 1H), 7.24 (d, ] = 7.9 Hz, 2H), 2.39 (s, 3H).

13C-NMR (100 MHz, CDCls): 6 141.15, 138.35, 136.99, 129.46, 128.69, 126.98, 126.95, 21.09.

%

3.2 4-(trifluoromethyl)-1,1"-biphenyl
White powder: m.p. =59-60°Cl]

CF
O *| 1H-NMR (400 MHz, CDCl3): 5 7.69 (m, 4H), 5 7.62 — 7.58 (m, 2H), 7.50 — 7.4 (m, 2H), 7.43
—7.38 (m, 1H).
O BC-NMR (100 MHz, CDCL): § 144.74, 139.76, 128.97, 128.17, 127.41, 127.27, 125.71,
125.68.

3.3 1-([1,1"-biphenyl]-4-yl)ethan-1-one
White powder: m.p. = 113-114°C (Literaturel" 110-111).

1 | "H-NMR (400 MHz, CDCL:): 6 8.04 (dd, | = 8.4, 2.0 Hz, 2H), 7.66 — 7.71, (m, 4H), 7.53 -
O 7.35 (m, 3H), 2.64 (s, 3H).
13C-NMR (100 MHz, CDCL3): 6 197.89, 145.92, 140.01, 135.99, 129.09, 129.05, 128.37, 127.41,
O 127.36, 26.81.

3.4 4-methoxy-1,1"-biphenyl

Yellow powder: m.p. =79-81 (Literaturelll = 77-78)

H-NMR (400 MHz, CDCls): 6 7.57 — 7.50 (m, 4H), 7.44 - 7.35 (m, 2H), 7.34 - 7.27 (m, 1H),
7.01 - 6.94 (m, 2H), 3.84 (s, 3H).

BC-NMR (100 MHz, CDCls): 6 159.13, 140.81, 133.77, 128.70, 128.14, 126.72, 126.64,
114.19, 55.33.

o<

%

3.5 2-phenylnaphthalene

White powder: m.p. = 88-90 °Cll

'H-NMR (400 MHz, CDCls): 6 8.04 (d, ] = 1.8 Hz, 1H), 7.94 - 7.83 (m, 3H), 7.78 — 7.69 (m,
3H), 7.54 - 7.45 (m, 4H), 7.38 (t, | = 7.4 Hz, 1H).

O BC-NMR (100 MHz, CDCls): 6 141.12, 138.55, 133.67, 132.61, 128.84, 128.40, 128.18,

127.63, 127.42,127.33, 126.27, 125.91, 125.79, 125.58.

3.6 4-methoxy-4'"-methyl-1,1"-biphenyl

White powder: m.p. 106-108 (Literaturel] 107-108)

1H-NMR (400 MHz, CDCls): 6 7.54 — 7.48 (m, 2H), 7.44 (d, ] = 8.1 Hz, 2H), 7.22 (d, | =
7.9 Hz, 2H), 6.98 - 6.93 (m, 2H), 3.84 (s, 3H), 2.38 (s, 3H).

1BC-NMR (100 MHz, CDCls): 6 158.92, 137.96, 136.33, 133.74, 129.42, 127.94, 126.57,
114.15, 55.34, 21.05.

%

3.7 1-(4"-methyl-[1,1"-biphenyl]-4-yl)ethan-1-one

White powder: m.p. 122-123 (Literaturel? 118-120)

TH-NMR (300 MHz, CDCls): 6 8.02 (d, ] = 8.4 Hz, 2H), 7.67 (d, ] = 8.4 Hz, 2H), 7.53 (d,
J=8.1Hz, 2H), 7.28 (d, ] =7.9 Hz, 2H), 2.63 (s, 3H), 2.41 (s, 3H).

BC-NMR (75 MHz, CDCl): 6 197.78, 145.71, 138.23, 136.93, 135.56, 129.67, 128.90,
127.09, 126.94, 26.66, 21.17.

kY
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3.8 1-(4"-methoxy-[1,1"-biphenyl]-4-yl)ethan-1-one

Yellow powder: m.p. = 146-14813!

H-NMR (400 MHz, CDCls): 6 8.04 - 7.97 (m, 2H), 7.67 — 7.53 (m, 4H), 7.03 — 6.96 (m,
2H), 3.86 (s, 3H), 2.62 (s, 3H).

BC-NMR (100 MHz, CDCls): 6 197.70, 159.92, 145.36, 135.29, 132.25, 128.94, 128.36,
126.61, 114.41, 55.39, 26.62.

/
e}
Q&O

3.9 2-methyl-1,1"-biphenyl

Pale yellow oil:1!

1H-NMR (400 MHz, CDCls): 6 7.40 — 7.34 (m, 2H), 7.32 - 7.27 (m, 3H), 7.23 - 7.19 (m, 4H),
2.25 (s, 3H).

BC-NMR (100 MHz, CDCls): 6 142.09, 142.05, 135.41, 130.41, 129.91, 129.30, 128.17, 127.36,
126.87, 125.88, 20.59.

5

3.10  2,4'-dimethyl-1,1"-biphenyl

Pale yellow oil:[4

TH-NMR (300 MHz, CDCls): 6 7.22 - 7.25 (m, Hz, 8H), 2.40 (s, 3H), 2.28 (s, 3H).

13C-NMR (75 MHz, CDCls): 6 141.84, 138.99, 136.36, 135.38, 130.26, 129.83, 129.05, 128.75,
127.04, 125.72, 21.17, 20.51.

%

3.11  2,4,6-trimethyl-1,1"-biphenyl

Yellowish oil:3]

TH-NMR (400 MHz, CDCls): 6 7.22 (d, ] =7.5 Hz, 2H), 7.08 - 7.16 (m, 3H), 7.02 (d, | =7.9
Hz, 2H), 2.40 (s, 3H), 2.03 (s, 6H).

1BC-NMR (100 MHz, CDCls): 6 141.82, 138.00, 136.20, 136.04, 129.09, 128.86, 127.21, 126.85,
21.23, 20.88.

%
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'H- and BC-NMR Spectra for SM Cross-coupling Products

4

H-NMR (400 MHz, CDClI3) and *C-NMR (100 MHz, CDCls) of 4-methyl-1,1"-biphenyl
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4.2

H-NMR (400 MHz, CDCI3) and 3C-NMR (100 MHz, CDCls) of 4-(trifluoromethyl)-1,1"-biphenyl.
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H-NMR (400 MHz, CDClI3) and *C-NMR (100 MHz, CDCls) of 1-([1,1"-biphenyl]-4-yl)ethan-1-one.
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'H-NMR (400 MHz, CDClI3) and *C-NMR (100 MHz, CDCls) of 4-methoxy-1,1"-biphenyl.
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H-NMR (400 MHz, CDClI3) and 3C-NMR (100 MHz, CDCls) of 2-phenylnaphthalene.
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H-NMR (400 MHz, CDCI3) and *C-NMR (100 MHz, CDCls) of 4-methoxy-4"-methyl-1,1"-biphenyl.
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H-NMR (300 MHz, CDCl3) and 3C-NMR (75 MHz, CDCl3) of 1-(4"-methyl-[1,1"-biphenyl]-4-yl)ethan-
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H-NMR (400 MHz, CDCls) and “C-NMR (100 MHz, CDCls) of 1-(4’-methoxy-[1,1"-biphenyl]-4-

4.8

yDethan-1-one
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H-NMR (400 MHz, CDClI3) and *C-NMR (100 MHz, CDCls) of 2-methyl-1,1"-biphenyl.
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H-NMR (300 MHz, CDCI3) and 3C-NMR (75 MHz, CDCls) of 2,4'-dimethyl-1,1"-biphenyl.
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6’-trimethyl-1,1"-biphenyl.
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H-NMR (400 MHz, CDClI3) and 3C-NMR (100 MHz, CDCl3) of 4,2
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