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1. Hg(0) poisoning test

Two model reactions solution were added into over-dried reaction tube under identical reaction
conditions. Following reaction for 1 h at 120 °C the yields of both reactions were then
determined by GC. Elemental mercury (60 mg) was introduced to one reaction tube at 120 °C.
Both reaction mixtures were continued with stirring at 120 °C for 4 h. Subsequent analysis of the
reaction yields suggests that reaction is inhibited by the introduction of Hg (0). The GC data as
follows:

Table S1. The results of Hg (0) poisoning test

Time (hour) Yield (%) Yield (Hg(0) poisoned after 1h) (%)
0 0 0
1 26.13 26.17
5 54.56 28.09

2. GC-MS Analysis of Model Reaction
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MHP_190108174045 #1486 RT: 4.98 AV: 1 RF: 6.00, 3 NL: 4.26E6
F: + ¢ Full ms [50.00-650.00]
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3. Characterization Data of the Products

0]

phenyl(p-tolyl)methanone 3aa.! Yield: 88% (17.2 mg); *H NMR (600 MHz,
Chloroform-d) & 7.80-7.76 (m, 2H), 7.74-7.70 (m, 2H), 7.59-7.55 (m, 1H), 7.49-7.45
(m, 2H), 7.28 (d, J = 7.9 Hz, 2H), 2.44 (s, 3H); 3C NMR (151 MHz, CDCl3) & 196.5,
143.3, 138.0, 134.9, 132.2, 130.3, 130.3, 129.9, 129.0, 128.2, 21.7.

o

benzophenone 3ba. 2 Yield: 78% (14.2 mg); *H NMR (600 MHz, Chloroform-d) &
7.83-7.77 (m, 4H), 7.61-7.57 (m, 2H), 7.49 (t, J = 7.7 Hz, 4H); 3C NMR (151 MHz,
CDCl3) 6 196.8, 137.6, 132.4, 130.1, 128.3.

(0]
phenyl(o-tolyl)methanone 3ca.® Yield: 51% (10.0 mg); *H NMR (600 MHz,
Chloroform-d) 6 7.83-7.78 (m, 2H), 7.60-7.56 (m, 1H), 7.46 (t, J = 7.8 Hz, 2H),
7.41-7.37 (m, 1H), 7.33-7.27 (m, 2H), 7.26-7.22 (m, 1H), 2.33 (s, 3H); 3C NMR (151

MHz, CDCl3) & 198.7, 138.6, 137.8, 136.8, 133.1, 131.0, 130.3, 130.2, 128.5, 128.5,
125.2, 20.0.

}o

CH3
phenyl(m-tolyl)methanone 3da. ® Yield: 62% (12.2 mg); 'H NMR (600 MHz,
Chloroform-d) 6 7.82-7.77 (m, 2H), 7.63 (s, 1H), 7.61-7.55 (m, 2H), 7.48 (t, J = 7.7
Hz, 2H), 7.41-7.38 (m, 1H), 7.36 (t, J = 7.5 Hz, 1H), 2.42 (s, 3H); *C NMR (151
MHz, CDCls) 6 197.0, 138.2, 137.8, 137.7, 133.2, 132.3, 130.5, 130.1, 128.3, 128.1,
127.4,21.4.

(4-butylphenyl)(phenyl)methanone 3ea.* Yield: 68% (16.1 mg); *H NMR (600 MHz,
Chloroform-d) & 7.81-7.77 (m, 2H), 7.74 (d, J = 8.3 Hz, 2H), 7.60-7.55 (m, 1H), 7.47
(t, J = 7.7 Hz, 2H), 7.28 (d, J = 7.9 Hz, 2H), 2.69 (t, J = 7.8 Hz, 2H), 1.68-1.62 (m,
2H), 1.42-1.34 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H); 3C NMR (151 MHz, CDCls) &
196.6, 148.2, 138.0, 135.1, 132.2, 130.3, 130.0, 128.4, 128.2, 35.7, 33.3, 22.4, 13.9.

Neas
(4-tert-butylphenyl)(phenyl)methanone 3fa.® Yield: 71% (16.8 mg); *H NMR (600
MHz, Chloroform-d) & 7.82-7.79 (m, 2H), 7.78-7.74 (m, 2H), 7.58 (t, J = 7.4 Hz, 1H),
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7.52-7.45 (m, 4H), 1.37 (s, 9H); 13C NMR (151 MHz, CDCls) § 196.5, 156.2, 138.0,
134.8,132.2, 130.1, 130.0, 128.2, 125.3, 35.1, 31.2.

(o]

(4-methoxyphenyl)(phenyl)methanone 3ga.® Yield: 66% (13.9 mg); *H NMR (600
MHz, Chloroform-d) 6 7.83 (d, J = 8.7 Hz, 2H), 7.76 (d, J = 7.3 Hz, 2H), 7.56 (t, J =
7.4 Hz, 1H), 7.47 (t, J = 7.7 Hz, 2H), 6.97 (d, J = 8.7 Hz, 2H), 3.89 (s, 3H); °C NMR
(151 MHz, CDCIs) 6 195.6, 163.2, 138.3, 132.6, 131.9, 130.2, 129.7, 128.2, 113.6,
55.5.

0

(4-fluoropheny!)(phenyl)methanone 3ha.® Yield: 68% (13.6 mg); *H NMR (600 MHz,
CDCl3) 6 7.88-7.82 (m, 2H), 7.77 (dd, J = 8.1, 1.1 Hz, 2H), 7.62-7.58 (m, 1H), 7.49 (t,
J=7.7 Hz, 2H), 7.19-7.14 (m, 2H); *3C NMR (151 MHz, CDCls) § 195.29, 165.4 (d,
J=252.2 Hz, 1C), 137.52, 133.8 (d, J=1.8 Hz, 1C), 132.7 (d, J=9.2 Hz, 1C), 132.48,
129.89, 128.37, 115.5 (d, J=21.6 Hz, 1C); °F NMR (565 MHz, CDCls) § -190.27.

[0}

goae

(4-chlorophenyl)(phenyl)methanone 3ia.® Yield: 84% (18.2 mg); *H NMR (600 MHz,
Chloroform-d) & 7.80-7.73 (m, 4H), 7.60 (t, J = 7.4 Hz, 1H), 7.53-7.45 (m, 4H); °C
NMR (151 MHz, CDCls) & 195.5, 138.9, 137.3, 135.9, 132.7, 131.5, 129.9, 128.7,
128.4.

o

Cl
(3-chlorophenyl)(phenyl)methanone 3ja.” Yield: 77% (16.6 mg); *H NMR (600 MHz,
Chloroform-d) & 7.81-7.77 (m, 3H), 7.68-7.65 (m, 1H), 7.64-7.59 (m, 1H), 7.58-7.55
(m, 1H), 7.50 (t, J = 7.8 Hz, 2H), 7.43 (t, J = 7.8 Hz, 1H); C NMR (151 MHz,
CDCl3) 6 195.3, 139.3, 137.0, 134.6, 132.9, 132.4, 130.0, 129.9, 129.6, 128.5, 128.1.
[0}

gege

4-benzoylbenzonitrile 3ka.® Yield: 53% (11.0 mg); H NMR (600 MHz,
Chloroform-d) 6 7.88 (d, J = 8.1 Hz, 2H), 7.82-7.76 (m, 4H), 7.65 (t, J = 7.2 Hz, 1H),
7.52 (t, J = 7.7 Hz, 2H); *C NMR (151 MHz, CDCl3) § 195.1, 141.3, 136.4, 133.3,
132.2,130.3, 130.1, 128.7, 118.0, 115.7.

(0]

(4-nitrophenyl)(phenyl)methanone 3la.? Yield: 76% (17.3 mg); *H NMR (600 MHz,
Chloroform-d) & 8.35 (d, J = 8.7 Hz, 2H), 7.94 (d, J = 8.7 Hz, 2H), 7.85 — 7.76 (m,
2H), 7.66 (t, J = 7.5 Hz, 1H), 7.53 (t, J = 7.8 Hz, 2H); *C NMR (151 MHz, CDCl3) &
194.8, 149.9, 142.9, 136.3, 133.5, 130.7, 130.1, 128.7, 123.6.
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NO;
(3-nitrophenyl)(phenyl)methanone 3ma.°® Yield: 36% (8.1 mg); *H NMR (600 MHz,
Chloroform-d) & 8.63 (s, 1H), 8.47-8.42 (m, 1H), 8.15 (d, J = 7.6 Hz, 1H), 7.84-7.78
(m, 2H), 7.71 (t, J = 7.9 Hz, 1H), 7.66 (t, J = 7.4 Hz, 1H), 7.54 (t, J = 7.7 Hz, 2H); 13C
NMR (151 MHz, CDCl3) 6 194.2, 148.1, 139.1, 136.3, 135.5, 133.4, 130.0, 129.7,
128.8, 126.7, 124.8.

Cl O

O,N

(2-chloro-4-nitrophenyl)(phenyl)methanone 3na.!® Yield: 25% (6.5 mg); *H NMR
(600 MHz, Chloroform-d) & 8.36 (d, J = 2.1 Hz, 1H), 8.25 (dd, J = 8.3, 2.1 Hz, 1H),
7.81-7.77 (m, 2H), 7.66 (t, J = 7.4 Hz, 1H), 7.57 (d, J = 8.3 Hz, 1H), 7.51 (t, J = 7.8
Hz, 2H); 3C NMR (151 MHz, CDCls) & 193.3, 148.9, 144.5, 135.3, 134.6, 132.6,
130.0, 129.6, 129.0, 125.3, 121.9.

naphthalen-1-yl(phenyl)methanone 3o0a.® Yield: 48% (11.1 mg); *H NMR (600 MHz,
Chloroform-d) 6 8.09 (d, J = 8.3 Hz, 1H), 8.01 (d, J = 8.2 Hz, 1H), 7.92 (d, J = 7.9 Hz,
1H), 7.87 (d, J = 7.3 Hz, 2H), 7.62-7.56 (m, 2H), 7.56-7.48 (m, 3H), 7.46 (t, J =7.8
Hz, 2H); *C NMR (151 MHz, CDCls) § 198.0, 138.3, 136.4, 133.7, 133.2, 131.3,
131.0, 130.4, 128.5, 128.4, 127.8, 127.3, 126.5, 125.7, 124.4.

2

il O
(1H-indol-2-yl)(phenyl)methanone 3pa.!* Yield: 100% (22.1 mg); *H NMR (600
MHz, CDCls) 8 9.53 (s, 1H), 8.05-7.96 (m, 2H), 7.73 (d, J = 8.1 Hz, 1H), 7.66-7.60
(m, 1H), 7.55 (t, J = 7.7 Hz, 2H), 7.52-7.47 (m, 1H), 7.41-7.34 (m, 1H), 7.22-7.13 (m,
2H); 3C NMR (151 MHz, CDCls) & 187.3, 138.0, 137.6, 134.4, 132.4, 129.3, 128.5,
127.8,126.6,123.3, 121.1, 112.9, 112.2.

(o}

0}
\ |
furan-2-yl(phenyl)methanone 3ga.*® Yield: 85% (14.7 mg); *H NMR (600 MHz,
CDCls) & 7.98 (d, J = 7.6 Hz, 2H), 7.72 (s, 1H), 7.60 (t, J = 7.4 Hz, 1H), 7.50 (t, J =

7.7 Hz, 2H), 7.24 (d, J = 3.5 Hz, 1H), 6.60 (dd, J = 3.3, 1.4 Hz, 1H); 13C NMR (151
MHz, CDCls) & 182.6, 152.3, 147.1, 137.3, 132.6, 129.3, 128.4, 120.6, 112.2.
(0]

S
\

phenyl(thiophen-2-yl)methanone 3ra.’® Yield: 90% (16.9 mg); *H NMR (600 MHz,
CDCls) 8 7.87 (d, J = 7.5 Hz, 2H), 7.73 (d, J = 4.9 Hz, 1H), 7.65 (d, J = 3.7 Hz, 1H),
7.59 (t, J = 7.4 Hz, 1H), 7.50 (t, J = 7.7 Hz, 2H), 7.19-7.14 (m, 1H): 13C NMR (151
MHz, CDCl3) 6 188.3, 143.7, 138.2, 134.9, 134.2, 132.3, 129.2, 128.4, 128.0.

(0}
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di-p-tolyl-methanone 3ab.* Yield: 62% (13.0 mg); *H NMR (600 MHz, CDCls) §
7.70 (d, J = 8.1 Hz, 2H), 7.27 (d, J = 7.9 Hz, 2H), 2.44 (s, 3H); *C NMR (151 MHz,
CDCI3) 6 196.3, 142.9, 135.2, 130.2, 128.9, 21.64.

0]

(4-ethylphenyl)(p-tolyl)methanone 3ac.** Yield: 51% (11.4 mg); *H NMR (600 MHz,
CDCl3) 3 7.72 (dd, J = 9.9, 8.2 Hz, 4H), 7.29 (dd, J = 13.1, 8.0 Hz, 4H), 2.73 (q, J =
7.6 Hz, 2H), 2.44 (s, 3H), 1.28 (t, J = 7.6 Hz, 3H); 3C NMR (151 MHz, CDCl3) &
196.3, 149.1, 142.9, 135.5, 135.2, 130.3, 130.2, 128.9, 127.7, 29.0, 21.6, 15.3.

(0]

(4-butylphenyl)(p-tolyl)methanone 3ad.™ Yield: 58% (14.6 mg); *H NMR (600 MHz,
CDCls) § 7.82-7.62 (m, 4H), 7.30-7.26 (m, 4H), 2.69 (t, J = 7.8 Hz, 2H), 2.44 (s, 3H),
1.70-1.60 (m, 2H), 1.43-1.34 (m, 2H), 0.95 (t, J = 7.4 Hz, 3H); 13C NMR (151 MHz,
CDCI3) 6 196.3, 147.9, 142.9, 135.4, 135.3, 130.2, 128.9, 128.3, 35.7, 33.3, 22.4, 21.7,
13.9.

oo

(4-ethoxyphenyl)(p-tolyl)methanone 3ae.'® Yield: 62% (14.9 mg); *H NMR (600
MHz, CDCls) 5 7.80 (d, J = 8.7 Hz, 2H), 7.68 (d, J = 8.0 Hz, 2H), 7.27 (d, J = 8.0 Hz,
1H), 6.94 (d, J = 8.7 Hz, 2H), 4.12 (q, J = 7.0 Hz, 2H), 2.44 (s, 3H), 1.46 (t, J = 7.0
Hz, 3H); 3C NMR (151 MHz, CDCls) & 195.4, 162.5, 142.6, 135.6, 132.5, 130.3,
130.0, 128.9, 113.9, 63.8, 21.6, 14.7.

O
-
H3C

(3-ethoxyphenyl)(p-tolyl)methanone 3af.!” Yield: 79% (18.9 mg); *H NMR (600
MHz, CDCls) & 7.72 (d, J = 8.1 Hz, 2H), 7.39-7.33 (m, 1H), 7.33-7.30 (m, 2H), 7.28
(d, J = 8.0 Hz, 2H), 7.16-7.07 (m, 1H), 4.08 (g, J = 7.0 Hz, 2H), 2.44 (s, 3H), 1.43 (t,
J = 7.0 Hz, 3H); 3C NMR (151 MHz, CDCl3) & 196.3, 158.9, 143.2, 139.2, 134.9,
130.3, 129.2, 129.0, 122.5, 119.1, 115.0, 63.7, 21.7, 14.8.

0
HgCBr

(4-bromophenyl)(p-tolyl)methanone 3ah.? Yield: 67% (18.3 mg); *H NMR (600 MHz,
CDCI3) 6 7.69 (d, J = 8.1 Hz, 2H), 7.68-7.64 (m, 2H), 7.64-7.60 (m, 2H), 7.29 (d, J =
8.0 Hz, 2H), 2.45 (s, 3H); 13C NMR (151 MHz, CDCl3) § 195.4, 143.6, 136.7, 134.5,
131.6, 131.5, 130.2, 129.1, 127.2, 21.68.

o',

H3C
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(4-fluoropheny!)(p-tolyl)methanone 3ai.'® Yield: 82% (17.6 mg); *H NMR (600 MHz,
CDCl3) 5 7.82 (dd, J = 8.0, 5.7 Hz, 2H), 7.69 (d, J = 7.8 Hz, 2H), 7.29 (d, J = 7.8 Hz,
2H), 7.15 (t, J = 8.4 Hz, 2H), 2.44 (s, 3H); °C NMR (151 MHz, CDCls) & 195.1,
165.3 (d, J = 253.7 Hz, 1C), 143.3, 134.8, 134.2 (d, J=3.0 Hz, 1C) , 1325 (d, J=9.1
Hz, 2C), 130.2, 129.1, 115.4 (d, J = 21.9 Hz, 2C) , 21.7; °F NMR (565 MHz, CDCls)
0 -190.26.

[0}
F

(3-fluoropheny!)(p-tolyl)methanone 3aj.*° Yield: 80% (17.2 mg); *H NMR (600 MHz,
CDCl3) § 7.72 (d, J = 8.1 Hz, 2H), 7.55 (d, J = 7.7 Hz, 1H), 7.50-7.42 (m, 2H),
7.32-7.27 (m, 3H), 2.45 (s, 3H); 1°F NMR (565 MHz, CDCl3) & -190.26.

(0]

p-tolyl(4-(trifluoromethyl)phenyl)methanone 3ak.?° Yield: 70% (18.4 mg); *H NMR
(600 MHz, CDCl3) 6 7.87 (d, J = 8.0 Hz, 2H), 7.74 (d, J = 8.1 Hz, 2H), 7.72 (d, J =
8.1 Hz, 2H), 7.30 (d, J = 7.9 Hz, 2H), 2.45 (s, 3H); **C NMR (151 MHz, CDCl3) &
195.3, 144.1, 141.1, 134.1, 1335 (g, J = 32.6 Hz, 1C), 130.4(2C), 130.0(2C),
129.2(2C), 125.3 (q, J = 3.7 Hz, 2C), 123.7 (g, J = 272.7 Hz, 1C), 21.7; F NMR
(565 MHz, CDCl») 6 -62.97.

0}
H:C II II SCH4

(4-(methylthio)phenyl)(p-tolyl)methanone 3al.?* Yield: 55% (13.3 mg); *H NMR (600
MHz, CDCls) § 7.73 (d, J = 8.4 Hz, 2H), 7.69 (d, J = 8.1 Hz, 2H), 7.31-7.26 (m, 4H),
254 (s, 3H), 2.44 (s, 3H); 3C NMR (151 MHz, CDCl3) § 195.6, 144.9, 143.0, 135.1,
134.1, 130.6, 130.1, 129.0, 124.86, 77.24, 77.03, 76.81, 21.65, 14.91.

Peaels

(4-phenoxyphenyl)(p-tolyl)methanone 3am.? Yield: 48% (13.8 mg); *H NMR (600
MHz, CDCl3) 6 7.80 (d, J = 8.7 Hz, 2H), 7.70 (d, J = 8.0 Hz, 2H), 7.40 (t, J = 7.9 Hz,
2H), 7.28 (d, J = 7.9 Hz, 2H), 7.20 (t, J = 7.4 Hz, 1H), 7.10 (d, J = 7.9 Hz, 2H), 7.03
(d, J =8.7 Hz, 2H), 2.44 (s, 3H); *C NMR (151 MHz, CDCl3) & 195.3, 161.4, 155.7,
142.9,135.2, 132.3, 132.3, 130.1, 130.0, 129.0, 124.5, 120.1, 117.2, 21.6.

0
o)

(J L
HaC 0

benzo[d][1,3]dioxol-5-yl(p-tolyl)methanone 3an.?® Yield: 45% (10.8 mg); *H NMR
(600 MHz, CDCl3) § 7.67 (d, J = 8.0 Hz, 2H), 7.39-7.32 (m, 2H), 7.29-7.26 (m, 2H),
6.86 (d, J = 8.0 Hz, 1H), 6.06 (s, 2H), 2.44 (s, 3H): 3C NMR (151 MHz, CDCls) &
195.0, 151.3, 147.9, 142.8, 135.4, 132.3, 130.0, 128.9, 126.6, 110.0, 107.7, 101.8,
21.6.

CF3
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4-methylbenzoic acid phenyl ester 5aa.?* Yield: 48% (10.2 mg); *H NMR (600 MHz,
CDCl3) 5 8.10 (d, J = 8.2 Hz, 2H), 7.45-7.40 (m, 2H), 7.31 (d, J = 8.0 Hz, 2H),
7.28-7.25 (m, 1H), 7.23-7.20 (m, 2H), 2.45 (s, 3H).

0
S
benzoic acid phenyl ester 5ga.?* Yield: 32% (6.3 mg); *H NMR (600 MHz, CDCls3) &

8.21 (d, J = 7.4 Hz, 2H), 7.62 (t, J = 7.3 Hz, 1H), 7.50 (t, J = 7.6 Hz, 2H), 7.42 (t, J =
7.7 Hz, 2H), 7.27 (t, 3 = 7.3 Hz, 1H), 7.22 (d, J = 7.8 Hz, 2H).

References:

(1) Liu, C.; Shi, S.; Liu, Y.; Liu, R.; Lalancette, R.; Szostak, R.; Szostak, M. Org. Lett.
2018, 20, 7771-7774.

(2) Wang, Z. H.; Wang, X.; Nishihara, Y. Chem. Comm. 2018, 54, 13969-13972.

(3) Panja, S.; Maity, P.; Ranu, B. C. J Org. Chem. 2018, 83, 12609-12618.

(4) Ogawa, D.; Hyodo, K.; Suetsugu, M.; Li, J.; Inoue, Y.; Fujisawa, M.; lwasaki, M.;
Takagi, K.; Nishihara, Y. Tetrahedron 2013, 69, 2565-2571.

(5) Wang, T.; Guo, J. R.; Wang, H. J.; Guo, H.; Jia, D. L.; Zhang, W.; Liu, L. T. J
Organomet Chem. 2018, 877, 80-84.

(6) Basu, P.; Riyajuddin, S.; Dey, T.; Ghosh, A.; Ghosh, K.; Islam, Sk. J Organomet.
Chem. 2018, 877, 37-50.

(7) Chen, C. P; Liu, P; Luo, M. M; Zeng, X. M. Kumada. ACS Catalysis.
2018, 8, 5864-5868.

(8) Gan, Y.; Wang, G. N; Xie, X.; Liu, Y. H. J Org. Chem. 2018, 83, 14036-14048.

(9) Liu, C. W.; Li, G. C,; Shi, S. C.; Meng, G. R.; Lalancette, R.; Szostak, R.; Szostak,
M. ACS Catalysis. 2018, 8, 9131-9139.

(10) Li, J. S.; Yang, Q.; Yang, F.; Chen, G. Q; Li, Z. W.; Kuang, Y. J.; Zhang, W. J.;
Huang, P. M. Org. Biomol. Chem. 2018, 16, 140-145.

(11) Rode, N. D.; Abdalghani, I.; Arcadi, A.; Aschi, M.; Chiarini, M.; Marinelli, F. J
Org. Chem. 2018, 83, 6354-6362.

(12) Bao, M.; Qian, Y.; Su, H.; Wu, B.; Qiu, L. H.; Hu, W. H.; Xu, X. F. Org. Lett.
2018, 20, 5332-5335.

(13) Peng, J. B.; Wu, F. P.; Li, D.; Qi, X. X.; Ying, J.; Wu, X. F. J Org. Chem. 2018,
83, 6788-6792.

(14) Marvel, C. S.; Kaplan, J. F.; Himel, C. M. J Am Chem Soc. 1941, 63, 1892-1896.
(15) Agzamova, K. D.; Yuldashev, Kh. Yu. Doklady Akademii Nauk UzSSR. 1983,
8, 35-37.

(16) Hatanaka, Y.; Hiyama, T. Chem Lett. 1989, 11, 2049-2052.

(17) CAS:1184114-32-6

S9



(18) He, X.; Cao, Y.; Lang, X. D.; Wang, N.; He, L. N. ChemSusChem.
2018, 11, 3382-3387.

(19) Carden, R. G.; Lam, N.; Widenhoefer, R. A. Chem Eur J. 2018, 23, 17992-18001.
(20) Sithebe, S.; Molefe, P. J Organomet. Chem. 2017, 846, 305-311.

(21) Garrison Kinney, R.; Tjutrins, J.; Torres, G. M.; Liu, N. J.; Kulkarni, O.; Arndtsen,
B. A. Nature Chem. 2018, 10, 193-199.

(22) Garcia-Barrantes, P. M.; McGowan, K.; Ingram, S. W.; Lindsley, C. W.
Tetrahedron Lett. 2017, 58, 898-901.

(23) Ibrahim, M.; Malik, I.; Mansour, W.; Sharif, M.; Fettouhi, M.; EI Ali, B. J
Organomet. Chem. 2018, 859, 44-51.

(24) Kong, W.; Li, B.; Xu, X.; Song, Q. J. Org. Chem. 2016, 81, 8436-8443.

4. 'H NMR and ®*C NMR Spectra of the Products
S10



'H NMR of phenyl(p-tolyl)methanone 3aa

Q00—

9z'L
8z'L
6ZL
ab'/
L
i
L
e
8L
64
96,
95/
96/
151
182
862~
86,
662
651
zL
[ANE
€L
€21 ]
£LL
Ll
8LL
8LL
6LL
611
6LL

e

H3C

A

0.0

0.5

95 90 85 80 75 70 65 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0

10.0

1 (ppm)

13C NMR of phenyl(p-tolyl)methanone 3aa

L9'1g—

28'9.L
mo.h\.v
Ve LL

zzgzL
66821
s6'6zL
LEOELY
EC0EL
LT
06%EL~
861

seevl—

£5'961L—

HaC ‘ ‘

20

70 50

T T
100 920

f1 (ppm)

T
110

190

T
200

'H NMR of benzophenone 3ba

S11



7.81
7.80
7.80
—7.49
—7.26
0.00

AR

(S

U

3.85
< |2.00=
0 73.924

70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

13C NMR of benzophenone 3ba

Q2 Y 289 .
o ~ oo NQ®
] © MmO M~ ©
2 - === [
[
(0]
|
1
|
/- A L

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

'H NMR of phenyl(o-tolyl)methanone 3ca

S12



000—

€ee— -~

YZ'L
S22
9z
62°L1
021
Les
zeL
8e°L 1
€2
6E°L1
6L
0v'L1
Lt
LA
'L
1p2-}

74
854
o5.]
18L

S W A

Feoe

o)
Lo0'e
o't
#¥90¢
=001
=06'L

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR of phenyl(o-tolyl)methanone 3ca

66'61—

€8'9.L

G

£0°LL
vz Ll

AR
Q.mmi
£6°8Z11
GL0EL
SZ0EL
L0 LEL-L
PLEEL—
91°9€1—
orzerf
r9'8eL-

19'861—

L7821,
£5'821"

SLOE~
sz

|

I

PO, PURNE ) .

120 128
1 (ppm)

130

10

20

40

- -
110 100 90 80
1 (ppm)

T
120

T
190

T
200

'H NMR of phenyl(m-tolyl)methanone 3da

S13



00—

e

9Z'L7
SR
9¢e°2
16727
6827
L LA
QEW
8/

ov L
5L
8G°2]
09°24
£9°2
6421
6.1
18 L4

CHs

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 30 25 2.0 1.5 1.0 0.5 0.0
1 (ppm)

10.0

13C NMR of phenyl(m-tolyl)methanone 3da

ge'le—

8€4T1q
[o] 74
62’821
90°0E L
8F'0E ||
PETEL
cw‘mm_.V
99'/€1
@h.hﬂu_\.
gL'gel!

00°L61—

CH3

10

20

T T
100 90
1 (ppm)

T
110

T
120

T T
190 180

T
200

'H NMR of (4-butylphenyl)(phenyl)methanone 3ea

S14



00°0-—
000~

€60
S60F
96'0

ge'l— -

z9'L —
€9l

¥ L

po'Ld

mm.N
mm.mv p|
LLe

9z 1
8241
6211
o i1
i
6141
9629
95° 2
9G'/
1614
ieys |
152+
85 L%
662 -
652

eLL

§L 14

8Ll

aLL

611

6LL

611

08/

082

08’2

(0]

R

=9lLeL

Foce
Fvre

FEL'C

=p6')
=G6'L -
001
o1

‘Z6L

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR of (4-butylphenyl)(phenyl)methanone 3ea

€6 EL—

1e£2e—

CEEE~
vLGE—

289
mc.tw.
ve'll

1z'8zL
om‘mﬁ%
96621~
v 0ELT
9LZEL]
80°GEL)
00'ge}

0z8rL—

95'961—

(0]

o

10

20

110 100 90
f1 (ppm)

120

190 180

200

'H NMR of (4-tert-butylphenyl)(phenyl)methanone 3fa

S15



~-7.49
—7.26
—1.37

—
p—
-

"

—0.00

i, T
noom =
OO (=]
== >
00 95 90 85 80 75 70 65 60 55 45 40 35 30 25 20 15 10 05

5.0
f1 (ppm)

13C NMR of (4-tert-butylphenyl)(phenyl)methanone 3fa

g 8 ggeeasg I3y oo
2 < ~NE g oow NS © = =
2] re] HHORNNN M~ © G =
2 - S sE—c- ~s o~ @™
| I N ! I

il | .

T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 " 200 ) 90 80 70 60 50 40 30 20 10
ppm

'H NMR of (4-methoxyphenyl)(phenyl)methanone 3ga

S16



INew LIN9L 53 @
AR TET N G @©
MNEMNNNNNNNN NS ©O ]
e N [

-

0.00

g, o
©Lnod w
Samca © @
N~ — o~ o™
100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13C NMR of (4-methoxyphenyl)(phenyl)methanone 3ga
8 & »8 2R B B o 5
7] ™ ol O®W  m N o o
5] o MM ONN N~ o 1]
= = PERIC L L~ M~~~ [T
\ IS = =
(¢]
. HLCO~ ‘ ‘
|
I
I
1 [ — Ju L
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

1 (ppm)

'H NMR of (4-fluorophenyl)(phenyl)methanone 3ha

S17



000—

SLlq
Gl
Sl
I
e
812+
TRV
91—

e E— E—
6b 24 T
1527
95
652
652
0921
19°2
1921
19°2]
101
101
8/ /1
8L L
€92

e0¢C

=£0T |
00t
I66L
Y66k

10 05 00

1.5

35 30 25 20

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
1 (ppm)

10.0

13C NMR of (4-fluorophenyl)(phenyl)methanone 3ha

00894~

8P ZEL
089°ZEL -~
weeer”

vfw.mm_.
mmm.mmvv

SO0

|

SN W,V

T
132

T
133
f1 (ppm)

T
134

LLO A2
gec Ll

L6E°GH
WsgLl
LLE'BEL
068'6Z 1
z8rzel
0s9°zEL--
125281 —

055'%91~
YEC'991-"

vLZ'G61L—

30 20 10

40

100 90 80
f1 (ppm)

10

140

190

200

19F NMR of (4-fluorophenyl)(phenyl)methanone 3ha

518



—-190.27

T
0 -0 -20 -30 -40 50 60 -70 -80 -90

T T T T T T T T T T T
100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200
1 (ppm)

'H NMR of (4-chlorophenyl)(phenyl)methanone 3ia

OO NOD— DO © © =]
ROV T N o
Ll el el e el el el e el el e

- - [ |

[

H
o
[———

E .

3.86~ |
1.00-=
n 13.964

100 95 90 85 80 7 70 65 60 55 50 45 40 35 3.0
1 (ppm)

13C NMR of (4-chlorophenyl)(phenyl)methanone 3ia

S19



o YANIBEIRY
[ts} ONOO©T DO =+ 0=
[te} o0~ W — O oo o NS © b=y
=2} NN NN N M~ o .
- b nhn M~~~ [=}
S e
0]
c,
1
| [N
H_l UL 2 A 1
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

1 (ppm)

'H NMR of (3-chlorophenyl)(phenyl)methanone 3ja

DO VOO RON OO0 O—ODT N © 2
®INKNEROGCOOLLNDOV T T TN o
ik gy i

1
|
| ‘\|\'
|
fiM
mii o
1
1
1
'
I |
L_VJL Wy _ —— J'\A_)x_ L.‘i
L ]
COWODN
SSSHE
N~ O~
T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 45 40 35 30 25 20 15 1.0 05 00

5.0
1 (ppm)

13C NMR of (3-chlorophenyl)(phenyl)methanone 3ja

520



|l . o
=] L
|
o <
F & m) r
] o B
0O ’ |
o S F
|
Ny o O |
= L
o
t o
2 L
e Q _
[ | +
289, {
O£ °
e -8 F
L2
=] L
gk I
o 4
A4 o
17821 g B r
v9'6ZL m
76621 - L g ) L
P00l - ® o
1£72EL - =
mm.mm;% — = = L
65 VEL - =
16°9€1L S 9z L— — .
82'6EL v N : . - §oreLL
-t c ISl .
@ 7524 — - =001
o 2 wm.tﬁ g = = $09€
e = €921 | eelr
o 59°2
Lo & 99°21 |
= @ 8.2
< 6141
2 < 6121 L
= Y= 0921
© 182
=] W 69'L° L
chl— ]
8256 - >
-8 L
T
—

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
S21

10.0

13C NMR of 4-benzoylbenzonitrile 3ka



S 8 2838 993 ey
v -~ oo ® G M= e
(=2} <t MO N — — ~~ o
- - e M~~~
\ I N 7 5
0]
NC
I
I | o
- L
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
'H NMR of (4-nitrophenyl)(phenyl)methanone 3la
0 S0 QNN © 8
Belelsr) cuwn N g
DDCCSF: [ N b=
A |
.
| |
|
| ]
! .‘:\ (o)
I !
|
1
1
1
U (W I N N L
T H R,
[sel ~NO O
3 aeSS
; ‘ : e . ‘ ; : . . ; ‘ ; - - ‘ :
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0
1 (ppm)

13C NMR of (4-nitrophenyl)(phenyl)methanone 3la

S22



77.23
77.02
6.81

Ls
\76.

194.81
—149.85
—142.90

130.71
130.11
128.70
—123.56

Ili J "

200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20
1 (ppm)

'H NMR of (3-nitrophenyl)(phenyl)methanone 3ma

63
46
46
45
45
—8.14
—7.70
—7.54
—7.26

Lo il | o

—-0.00

T T T T T T T

80 75 70 65 60 55 50 45 40 35 30 25 20 15 10
f1 (ppm)

T
100 95 90 8

13C NMR of (3-nitrophenyl)(phenyl)methanone 3ma

523



o o~
N PR B e B BB i i) Iad
3 O HEOUN O DG T NGO @
T OOoNmONNNNN ~ 1 ©
- - ‘I_r‘r‘—r‘}—‘—":;:: ML-‘r-,rT
\ AT e
(.5‘
NO;
1
|
1
1
I
i
A J L\

200 190 180 170 160 150 140 130 120 110 . 100 9 80 70 60 50 40 30 20
1 (ppm)

'H NMR of (2-chloro-4-nitrophenyl)(phenyl)methanone 3na

BRERRIREGSR § 8
0 0 af a5 00 00 I N I S
e NN |
|
|
|
\.‘
|
\‘ |
|| ||‘|
I
a o
OzN
|
| M
Ul R W
Sy EE
o ~— 7 O <
S NNwTm
—_—— oo
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0

1 (ppm)

13C NMR of (2-chloro-4-nitrophenyl)(phenyl)methanone 3na

524



g 8| 38295 adic
© B K DODW NG =1
=2} < 0 NN NN M~ O ]
- —_ — ~M o~ =
\ I T =51 T1 ~}-
cl o
OzN
[
| il ) |
A L | N A
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
'H NMR of naphthalen-1-yl(phenyl)methanone 3oa
285885858 98 3
00 00 0 M MMM M~ o~ =]
5 IRt OT
/
|
|
‘I|
|\|\
I I,
il Oe
1
1
1
I
_l UL J f-\,_Jl‘m AN 4\\
e
QWW— M~
989 —ow
0N NN
00 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

1 (ppm)

13C NMR of naphthalen-1-yl(phenyl)methanone 3oa

525



28'92~

SEveL—

LLgzL—
Ly9gL—
LTl —

Zv'8zl
a8zl

£V 0EL~
86'0€L~
LEIELT

reeel—
rLEEL—

s

1 (ppm)

Ll

125
10

20

129
e
40 30

131

50

133
60

70

€0°LL
ve'LL’

SEPZL-
125Z1
1'9ZL
127121
8121
ezl
o8zl
eroel
86°0€1
1Z'1EL
rEeel
pLEEL
8e'9el
¥e'8ElL-

#0861 —

O,

100 90 80
1 (ppm)

110

120

180 170 160 150 140 130

180

200

'H NMR of (1H-indol-2-yl)(phenyl)methanone 3pa

L0'0—

al'L
9l
81/
81/
a1/
6141
6141
9241
28717
1874
6841
6841
v L]
ov' L]
6141
6141
1§27
15°21
€547
547
9547
294
29°4A

29
008
10
z0gd

£56—

R S N

=zz¢
=¥el

i

=6L¢

0oL

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
S26

9.0

9.5

10.0

13C NMR of (1H-indol-2-yl)(phenyl)methanone 3pa



€8'94n

VY0 LE
9g'LL

[AATEN
88zl

0k —
T g A

mm.me\ M
E.RT\W

05'8zL

9z 6z

6E°ZEL

LEVEL-

192614

¥0'8EL

12181—

30

T T
100 80 80
f1 (ppm)

T
110

T
120

T
190

T
200

'H NMR of furan-2-yl(phenyl)methanone 3qa

Q00—

om.m./
ow.mu.
099/
1oe’
wm.hv
B
o
a6/

o

=e0'L

=90’}
7602
=60k
=902

95 9.0 85 80 7.5 70 65 6.0 5.5 50 45 40 3.5 3.0 25 20 1.5 1.0 0.5 0.0
f1 (ppm)

10.0

13C NMR of furan-2-yl(phenyl)methanone 3ga

S27



=3 o 2253 5 —
@ o= N mog o o~ o=
ol ol N N oo o o~ N Q@
© 0o @ oA o = ~~©
- - = - v - - - [N N
[ (| - I N
(0]
(0]
|
1
1 I
| 1
i ‘ ‘ ‘ ‘ ‘
L | | J :

T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 “ EOO ) 920 80 70 60 50 40 30 20
ppm,

'H NMR of phenyl(thiophen-2-yl)methanone 3ra

0.96-=

-0.00

100 95 90 85 40 35 30 25 20 15 10

0 75 70 65 60 55 50 45
1 (ppm)

13C NMR of phenyl(thiophen-2-yl)methanone 3ra

528



g 8 28Y[29Y -
[} ) BT DO No©
Q0 Tt OMOMONNN ~r~w©
- - e oe e M~~~
| T T 30
0]
S
N/
I\
‘I il
| !
|| | :
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
'H NMR of di-p-tolyl-methanone 3ab
QO WOk = 8
N NN < :
[ N N N o Q
N |
|
[
) 0
(T 1
) Z
1
]
JJlL JLLf_A_,JJL A \
| oy
(=3 (sl o
o wn ™
<t < ©
100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 f5(.0 )4.5 4.0 35 3.0 25 20 1.5 1.0 0.5 0.0
1 (ppm,

13C NMR of di-p-tolyl-methanone 3ab

529



=} - =T
o™ f=2] N N b Il =
© o W o N9 «Q
[=2] <t M ON M~ M~ o -
- - = = [ o
| \ [T |

-

200 190 180 170 160 150 140 130 120 110f100 90 8 70 60 50 40 30 20
1 (ppm)

'H NMR of (4-ethylphenyl)(p-tolyl)methanone 3ac

ONNO OD O~ © wto- o 2w~
N e R A [N @ o™
L N N N aaiaia o -
- [ — L | —]

T

|
|
|

0]

L
»
C—

LA A;JU-J‘I ‘\Ml

v T ¥
o o~ o @ ©
@ - c @ <
o o o o

—-0.00

T T T T T T

T
10.0 95 9.0 8.5 8.0 7.5 70 65 6.0 5.5 45 40 35 30 25 2.0 1.5 1.0

5.0
1 (ppm)

13C NMR of (4-ethylphenyl)(p-tolyl)methanone 3ac

S30



8C'Gl— -
vo'Le— —

96'82— - —=

1891
20 L+
vz 1t

€LLEL

16821

NN.om_.% _
€081

A1 —
ar'geL’

€62kl — -—

el'erl— —

1£°961— -

60

T T
100 90

f1 (ppm)

110

T
140

T
190

T
200

'H NMR of (4-butylphenyl)(p-tolyl)methanone 3ad

€60+,
S6°0
96°0
9€'L—
lr
€91
a1

e—
89'¢
mm‘mww
oLz

I

FL0E

reee
rize

Feote
Fooz

=9/'¢

Fise

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.0

13C NMR of (4-butylphenyl)(p-tolyl)methanone 3ad

S31



00°0—
€6°€L— = | .
S9'Le~ ] i
9ezz” o [® ;
o } | o e / .
zige— o ) wl \
- I - ) >
L — gLl ©
te ,. -
I
L2 2
] we— ——————— ‘
————— Lioelw
Lo i
(=]
Lo
1892 [® :
20 Lk
vz 1L §
Lo 0L i
IRa N
4% ol - o[ ¥
- it —— Foiz| ¥
_ g { &
ok ™ )
[ee ) ° §
o = 5 N mn
IR O ©
— m a
) |
82'921 Q E g O :
06821 T . =
2 0EL— - = W >
(=]
GCGEL—F At [ m
ZrseL & : : 5
. - €69 r N
Z6ZhL— = RS 69— I -
- _ | - = .
89°Ltl - > ir - J ]
— & § 4 I
2 89 /L N L B
S 6L LT R — = i
- 96
] > g2/ — e
: S 007
2 Lo
3 [-+]
o -
rE iy s
3 F o
- N—r
L Y
= o @
R [}
[=]
1E'9BL— [~ 2 ;
e} N I g
o
L8 I E

532

13
C NMR of (4-ethoxyphenyl)(p-tolyl)methanone 3ae



g 2 8 89888 g oNe W — -
[Ts] o N VN Oo® o ™9 N~ @ M~ S
=] (=} =+ MO MOON — M~ w© (5] — <t (=]
= - - ErTee = P~ RS © o T
o te=— =~ . |
(0]
0
1
| 1
| | [ 1 ‘
| [ " !
200 190 180 170 180 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
'H NMR of (3-ethoxyphenyl)(p-tolyl)methanone 3af
oo N TOMMON——OOC (=R NN e] s T ON 8
M @ OQANNNS e —Qag < o s 5
M~~~ Il TYYY o — = = <Q
I oS - | 3 |
(
!
r i [
| '
| - [
\I‘\ .‘ 1 |
I o8 Cag o
Hs3C
1
I ]
| 1
L J do A
A o T o
L owsEoO M~ «w (=]
@ =39S ) =] @
- ——— o L] e}
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4. 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

13C NMR of (3-ethoxyphenyl)(p-tolyl)methanone 3af

S33



000—

LLvl—

99'le—

0L'€9—

18'9.Ln

O
HsC

CO'LE
Ve LL

G6'FLL—
80'6LL—
vseel—

S6'8Z1—

S6VEL—
ve'6eL—
leevl—

18'85L—

¥E'96L—

190 180 170 160 150 140 130 120 ﬁOf}DO) 90 80 70 80 50 40 30 20 10
1 (ppm

200

'H NMR of (4-bromophenyl)(p-tolyl)methanone 3ah

000—

Sv'e—

9z’
mN.hW
0g'L
1974
€9°L7)
59°2
292
89°L
024

82 L—=
gz’

1927
£9°L
B.L#
1928
892

I
~
/
_/
~.
h
A_
1
—
s==F0
,m N
{ ?W
*m z :
B Lv6) mﬂ
pr——s
Mﬂuom.ﬁ
——

=00'¢

yre
L6g'L
Lo6't

95 9.0 8.5 8.0 75 7.0 65 6.0 5.5 50 45 4.0 35 30 25 2.0 15 1.0 0.5 0.0
1 (ppm)

10.0

13C NMR of (4-bromophenyl)(p-tolyl)methanone 3ah

534



?l‘ 8 N o]
w M OS—OTN~ [ R=N--] © 3
(=2 T MMM MONN M~~~ - 3
= - T e e ~ ~ o =]
| |17 R | I
chsr
i
i |H | !
! L J [ |
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
'H NMR of (4-fluorophenyl)(p-tolyl)methanone 3ai
IR BR[Qews 3 8
I N e o <
B N e '
|
M
(] ‘
| ‘ | |
| | .‘I ‘ ‘I
(0]
[ [
|
\|||‘ | ‘l J| ‘
VA Y L VA O S N l_
W W i
[=N=) w0 o~
e <o e
NN NN (3]
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

f1 (ppm)

13C NMR of (4-fluorophenyl)(p-tolyl)methanone 3ai

S35



—195.06
_~166.10
~-164.42
—143.34
134,79
1 132,56
L3250
130,15
L129.06

115.45

115.30

F77.24
+77.03
-76.82
—21.66

<

200 190 180 170 160 150 140 130 120 110 ﬁ1(00 )90 80 70 60 50 40 30 20 10 0
ppm

9F NMR of (4-fluorophenyl)(p-tolyl)methanone 3ai

—-190.26

HsCF

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

'H NMR of (3-fluorophenyl)(p-tolyl)methanone 3aj

S36



N~OQUOODOMNMNMNOLWLTETOODON~O w g
NMNOUTITITIILITTETLONN NN < ]
bkt iy o 7
|
| |
|
i ‘
In
|
| o
F
HaC
1
I
1l
|
I
lih . 0
J WV S - — R I L
F y
Mo wnN (s
—QQ® <
N~ NN o
100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
1 (ppm)
9F NMR of (3-fluorophenyl)(p-tolyl)methanone 3aj
-
o~
o
(=1
0
F
10 0 -0 -20 -30 -40 -50 -60 -70 -80 -90 -100 -120 -140 -160 -180 -200
1 (ppm)

'H NMR of p-tolyl(4-(trifluoromethyl)phenyl)methanone 3ak

S37



MOLTN- = OO ") 8
WOMNMNMMNS OMON =+ d
I N N o 2
[Snnrdig [ |
( "‘ (
H
|
|| |
(0]
H3CCF3
]
1;
]
|
V. . . B N S 1
S, |
o wm wn [+2]
SSo © &
NN o~ o~
10.0 95 9.0 85 8.0 7.5 7.0 6.5 6.0 55 “ l:5.(,‘» ) 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0
ppm
13C NMR of p-tolyl(4-(trifluoromethyl)phenyl)methanone 3ak
& 2SI ITBE8ILBIY oy =
7] Tt OMONOCODOT N Now ™~
[=2] = =™ MMM MOMOONNNNN M~ w -
- T TrrTrTTTeTTTe e [ N o~
I Y| e rere————— -
(0]
H3CCF3
]
I
1
il
J At | “ J I\
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

9F NMR of p-tolyl(4-(trifluoromethyl)phenyl)methanone 3ak

538



-62.97

H3CCF3

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

'H NMR of (4-(methylthio)phenyl)(p-tolyl)methanone 3all

_-2.54
~244
—-0.00

L
|
(
F

M AL _ x i, .Y
Moo ’R
oM o™ o w
S © a®
o~ oo
T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 45 40 35 30 25 2.0 15 1.0 05 0.0

5.0
f1 (ppm)

13C NMR of (4-(methylthio)phenyl)(p-tolyl)methanone 3al

S39



@ 88 28 58 BRp- g 3
g 3¢ 43 83 R c =
= —_— e o = M~ & =

SEoSE (.

0.00

T T T T T T T T T

200 190 180 170 160 150 140 130 120 110f100 90 80 70 60 50 40 30 20 10
1 (ppm)

'H NMR of (4-phenoxyphenyl)(p-tolyl)methanone 3am

O CTOOUNROTCTONODON =
QRNMNGO ITFTONNNNNT=OOO =
L N N T o S S e ) Sy Sy o
[ P "

—_—
}
L

-0.00

T W\ N

U UL
L — i
oo Lo NN ~
2o HISR0 <
e T o
00 95 90 85 80 75 70 65 60 55 45 40 35 30 25 20 15 10 05

5.0
f1 (ppm)

13C NMR of (4-phenoxyphenyl)(p-tolyl)methanone 3am

540



8 T 5 3 segoen . 3
Irs] = 0 o NoO® T O NOx )
o - ¥ poeNaas NN b
| [ | e I I N |
35 28
o O oo
e o0
W =~
o
HacoJ@
| [
SN | N L
W h ! T H o
133 131
1 (ppm)
! I
| [ ! !
1 l 1 | — A,
200 190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 0
f1 (ppm)
'H NMR of benzo[d][1,3]dioxol-5-yl(p-tolyl)methanone 3an
M~ 0 w N~ w g (=]
€O & ©w =] ' S
M~~~ ~ fieie] w o~ o
N |
[
/|
|
| [l | 0
I ) ! |
oo
HsC S
1
1
I
[ ng [ . | N
(G " !
- (=] [=1 ==} 2]
2 v o < -
o~ o — - o~ ™
10.0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0

1 (ppm)

13C NMR of benzo[d][1,3]dioxol-5-yl(p-tolyl)methanone 3an

541



00— . e 00— — -
e
L2 .
91— -] s L
o L e
A\ o L
o” Yo _
Lo
O E g L
| o . )
o i+ sve 1 Feeel
O -
_ S e Q I
189
70 J o o
gz 1! -3 o -
L m L
JE < 0227 <
6L101— o rea © 12 2 T i
= o] L2 4
o ] = 2z
19°40L ) [} ; L
96601~ - FE 2 2 1]
3 Sz
— Sz
-8 2 GZ'41 r
65921 @ 9241
06°8Z1~. — o S 1214 L
66°621L-, — 4 re 82 L
szzeL. _ o 8741
ge'sel’ o 3] 08 L |
rs © . 86'L
, S LE LA /86
9/ZrL— - o WL — e
_ _ ey ; — PR ¥, [
98 L¥L o o WL I
LELGL— — re N f Amo.w
< ey
L g =2 608 F
w “
@ = B3 - -—_  — FeoT
= oL'g
S
LR m L
) <
L2 ...m r
(=) R -
re =
96'v6L— = Z
L m T
—

9.5 9.0 8.5 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)
542

10.0
'H NMR of benzoic acid phenyl ester 5ga



\Z'L
&L
ST'L
&L
8C'L
WL
[A4VA
L
6¥'L
054
1G4

19°L
N@.....W
'L

oz'e
—N‘m_q

00¢

ES— €01
3 10z

> 10T
H,,roo._.

- Fo6'L

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

10.0

543



