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1. General experimental details

All reagents were commercially available unless otherwise noted. Precatalysts Cat.1-
Cat.12 were synthesized according to previously reported literatures.! All reactions
were carried out under argon atmosphere in dried glassware. Air and moisture sensitive
liquids and solutions were transferred via syringe. All solvents were dried and distilled
by standard procedures. Solutions were concentrated under reduced pressure by rotary
evaporation. Chromatographic purification of products was accomplished on silica gel
Si 60® (300-400 mesh).

Nuclear magnetic resonance spectra were acquired on a Bruker AMX 400 (400 MHz,
and 100 MHz for 'H, and 3C respectively) and a Bruker DRX 600 (500 MHz, and 150
MHz for 'H, and '3C respectively). All "TH NMR spectra are reported in parts per million
(ppm) downfield of TMS and were measured relative to the signals at 7.26 ppm
(CDCl3). All 3C NMR spectra were reported in ppm relative to CDCl; (77.16 ppm)
were obtained with 'H -decoupling. Data for 'H-NMR are reported as follows: chemical
shift (0 in ppm), multiplicity (s = singlet; brs = broad singlet; vbs = vary broad singlet;
d = doublet; t= triplet; q = quartet; quint = quintet; sext = sextet; m = multiplet),
coupling constant (Hz), integration. Data for 3C-NMR are reported in terms of
chemical shift (¢ in ppm), multiplicity, coupling constant (Hz). High-resolution mass

spectra were obtained on a Finnigan MAT 8200 instrument.
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2. Optimization of reaction conditions

2.1 a-Arylation of p-methylpropiophenone 2a with chlorobenzene 1a

O (0}

Cl

©/ . Cat., base O

M M

Me e solvent, T, x h Me e
1a 2a 3a

Scheme S1 a-Arylation of chlorobenzene 1a and p-methylpropiophenone 2a

Table S1¢ Screening the amount of H,O

Entry H,O/ pL Yield/%
1 0 26
2 5 30
3 8 58
4 10 73
5 12 76
6 13 87
7 14 72
8 15 71
9 20 70
10 40 26
11 60 trace

@Standard condition: 1a (1.0 mmol), 2a (1.2 mmol), dioxane (3 mL), Cat.1 (0.5 mol%),
BuONa (2.0 mmol), H,O (x pL), 12 h, 100 °C. Isolated yield.

Table S2¢ Screening solvents

Entry Solvent Yield/%
1 dioxane 87
2 DME 83
3 THF 72
4 MTBE 77
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5 toluene trace
6 ACN 51
7 EtOH NR
8 CPME 62
9 DMF 32
10 DMSO 8

@Standard condition: 1a (1.0 mmol), 2a (1.2 mmol), solvent (3 mL), Cat.1 (0.5 mol%),
BuONa (2.0 mmol), HO (13 pL), 12 h, 100 °C. Isolated yield. THF= terahydrofuran;
MTBE =methyl fert-butyl ether; ACN = acetonitrile; DMF = dimethyl formamide;
DMSO = dimethyl sulfoxide.

Table S3“ Screening bases

Entry Base Yield/%

1 tBuONa 87
2 BuOK 28
3 BuOLi 9

4 Cs,CO;4 NR
5 Na,CO; NR
6 K;PO4 NR
7 KOH 55
8 Et;N NR

@Standard condition: 1a (1.0 mmol), 2a (1.2 mmol), dioxane (3 mL), Cat.1 (0.5 mol%),
base (2.0 mmol), H,O (13 pL), 12 h, 100 °C. Isolated yield.

Table S4“ Screening equiv. of fBuONa

Entry n equiv. Yield/%
1 1.0 34
2 1.2 31
3 1.5 66
4 1.8 64
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5 2.0 87
6 2.2 65
7 2.5 18

@Standard condition: 1a (1.0 mmol), 2a (1.2 mmol), dioxane (3 mL), Cat.1 (0.5 mol%),
tBuONa (x mmol), H,O (13 puL), 12 h, 100 °C. Isolated yield.

Table S5% Screening catalyst-loading

Entry Cat./mol% Yield/%
1 0.25 63
2 0.5 87

@ Standard condition: 1a (1.0 mmol), 2a (1.2 mmol), dioxane (3 mL), Cat.1 (x mol%),

tBuONa (2.0 mmol), H,O (13 uL), 12 h, 100 °C. Isolated yield.

Table S6 Screening temperature

Entry T/°C Yield/%
1 60 78
2 70 84
3 80 81
4 90 88
5 100 87
6 110 56

@Standard condition: 1a (1.0 mmol), 2a (1.2 mmol), dioxane (3 mL), Cat.1 (0.5 mol%),
tBuONa (2.0 mmol), H,O (13 pL), 12 h, T °C. Isolated yield.

Table S7¢ Screening equiv. of p-methylphenylacetone 2a

Entry n equiv. Yield/%
1 1.0 83
2 1.2 88
3 1.3 88
4 1.4 91
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5 1.5 93
6 1.6 83

@ Standard condition: 1a (1.0 mmol), 2a (x mmol), dioxane (3 mL), Cat.1 (0.5 mol%),

tBuONa (2.0 mmol), H,O (13 puL), 12 h, 90 °C. Isolated yield.

Table S8 Screening the volume of solvent

Entry Volume/mL Yield/%
1 2 87
2 3 93
3 4 86

@Standard condition: 1a (1.0 mmol), 2a (1.5 mmol), dioxane (x mL), Cat.1 (0.5 mol%),

tBuONa (2.0 mmol), H,O (13 pL), 12 h, 90 °C. Isolated yield.

Table S9¢ Screening reaction time

Entry Time/h Yield/%
1 6 90
2 12 93
3 18 91
4 24 90

@Standard condition: 1a (1.0 mmol), 2a (1.5 mmol), dioxane (3 mL), Cat.1 (0.5 mol%),
tBuONa (2.0 mmol), H,O (13 puL), x h, 90 °C. Isolated yield.

Table S10¢ Screening catalysts

Entry Cat. Yield/%
1 Cat.1 93
Cat.2 85

Cat.3 87

2
3
4 Cat4 91
5 Cat.5 89
6

Cat.6 91
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7 Cat.7 92
8 Cat.8 85
9 Cat.9 92

@ Standard condition: 1a (1.0 mmol), 2a (1.5 mmol), dioxane (3 mL), Cat. (0.5 mol%),
tBuONa (2.0 mmol), H,O (13 uL), 12 h, 90 °C. Isolated yield.

2.2 a-Arylation of p-methylpropiophenone 2a with p-chloroanisole 1e
o o O OMe
+ Cat., base O
Me0/©/ Me Me solvent, T, x h Me Me
1e 2a 3e

Scheme S2 o-Arylation of p-chloroanisole 1e and p-methylpropiophenone 2a

Table S11¢ Screening the amount of H,O

Entry H,O/ puL Yield/%
1 0 NR
2 8 63
3 10 64
4 13 61
5 15 44
6 18 44
7 20 NR

@Standard condition: 1e (1.0 mmol), 2a (1.5 mmol), dioxane (3 mL), Cat.1 (0.5 mol%),
tBuONa (2.0 mmol), H,O (x uL), 12 h, 90 °C. Isolated yield.

Table S12¢ Screening catalysts

Entry Cat. Yield/%
1 Cat.1 64
2 Cat.2 81
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10
11
12

Cat.3
Cat4
Cat.5
Cat.6
Cat.7
Cat.8
Cat.9

Cat.10
Cat.11
Cat.12

15
94/93b
89
55
68
67
58
79
93
82

@ Standard condition: 1e (1.0 mmol), 2a (1.5 mmol), dioxane (3 mL), Cat. (0.5 mol%),

fBuONa (2.0 mmol), H,O (10 uL), 12 h, 90 °C. Isolated yield. ? D,O (10 pL).

R = jPr, tBu, Ph
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3. Substrate scopes

l l g l Me
O O O Me O
M
o Me o Me Me Me e o Me

3a, 93% 3b, 81% 3c, 78% 3d, 88%
oM Me
e tBu Ph
O M O O O Me Me
Me © Me Me Me Me Me
3e,61% 3f, 49% 39, 77% 3h, 65%

Scheme S3 Substrate scopes catalyzed by using Cat.1 according to standard condition
A: Standard condition (Method A): 1 (1.0 mmol), 2 (1.5 mmol), Cat.1 (0.5 mol%),
tBuONa (2.0 mmol), H,O (13 pL), dioxane (3 mL), 12 h, 90 °C. Isolated yield.

O
(0] = | O
N Me
Me
Me tBu

15% complex trace
Scheme S4 Substrates tested with poor reactivity by using Cat.4 according to standard
condition (Method B): 1 (1.0 mmol), 2 (1.5 mmol), Cat.4 (0.5 mol%), tBuONa (2.0
mmol), H,O (10 pL), dioxane (3 mL), 12 h, 90 °C. Isolated yield.

4. Control experiments and proposal mechanism

Cl Cat.4, tBuONa, D,0O
+ - S
dioxane, 90 °C, 12 h
MeO M Me Me

e Me

93%, H/D = 4/1

Scheme S5 a-Arylation of p-chloroanisole 1e and p-methylpropiophenone 2a in the

presence of D,O
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P‘d Cl 0
— 1
@ Base * Ar)k/R
Cl =
X 2 2
TR
R+ N
B

Base + HCI

Ligand
substitution

Oxidative
addition

F|>d IPr O IPr Ar
Br IPr Pd H,0 Pd._ AR’
\ Activation \ N Ar 2 N 'O)\/

N= T PdO) Al R’ Base
o = ase =
iPr“"K/ A c c

Cat.4

Reductive elimination

Scheme S6 Proposed reaction mechanism of a-arylation catalyzed by Cat.4

At the current stage, we suggested the presence of H,O effected the keto-enol
tautomerism equilibrium, however, its role in the activation of the precatalyst> could be
excluded. We will carry out the DFT calculations with other groups to get a deep

insight.

5. General procedure for synthesis of substrates

To a flame dried round bottom flask equipped with a magnetic stir bar,
diisopropylamine (0.92 mL, 6.6 mmol) in dry THF (15 mL) was added at -78 °C. Then,
nBuLi (2.64 mL, 6.6 mmol, 2.5 M in Hexane) was added dropwise, and the reaction
mixture was stirred for 30 minutes. Then, acetophenone (0.70 mL, 6 mmol) was added
and reacted for 30 minutes. Then, methyl iodide (0.45 mL, 7.2 mmol) in dry THF (15
mL) was added. After 4 h, the reaction was quenched with saturated ammonium
chloride. The organic phase was separated, and the aqueous phase was washed with
hexane (1x5 mL). The combined organic phases were washed with 1 M HCI (1x10
mL), dried over anhydrous sodium sulfate, filtered, and evaporated under reduced
pressure. The crude products were further purified by column chromatography leading

to desired products.
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O
©)gMe
2q: Following the General procedure, 2q was obtained as a yellow oil, 645.7 mg, yield
=27%.
"H NMR (600 MHz, CDCly): 0 = 7.98-7.95 (m, 2H), 7.57-7.54 (m, 1H), 7.48-7.44 (m,
2H), 3.01 (q,J/=7.2 Hz ,2H), 1.23 (t,J="7.2 Hz, 3H). The data was the same to previous

literature.3

O

jone
Ph

2u: Following the General procedure, 2u was obtained as a white solid, 359.3 mg,
yield = 28%.

"H NMR (600 MHz, CDCly): ¢ = 8.06-8.03 (m, 2H), 7.70-7.67 (m, 2H), 7.64-7.62 (m,
2H), 7.49-7.46 (m, 2H), 7.46-7.38 (m, 1H), 3.04 (q, /= 7.2 Hz, 2H), 1.26 (t,J= 7.2 Hz,

3H). The data was the same to previous literature.*

O Me

g
2y: Following the General procedure, 2y was obtained as a yellow oil, 325.8 mg, yield
= 15%.
'"H NMR (400 MHz, CDCly): 0 = 8.56 (J = 8.5 Hz, 1H), 7.97 (d, J= 8.0 Hz, 1H), 7.98
(d,J=8.0 Hz, 1H), 7.90-7.83 (dd, /= 7.5, 1.0 Hz, 2H), 7.62-7.47 (m, 3H), 3.08 (q, J =
7.0 Hz, 2H), 1.29 (t, J = 7.0 Hz, 3H). The data was the same to previous literature.’
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6. Date for arylation products

O Me
Me

3a: Pale yellow oil, 203.1 mg, yield: 91%.
'H NMR (600 MHz, CDCls): 6 = 7.86 (d, J = 8.2 Hz, 2H), 7.28-7.29 (d, J = 4.4 Hz,
4H), 7.22-7.16 (m, 3H), 4.67 (q, J= 6.8 Hz, 1H), 2.35 (s, 3H), 1.53 (d, /= 6.9 Hz, 3H).

Data is consistent with that reported in the literature.¢

{ L
Me O Me e new compound
3b: Pale yellow solid, 206.0 mg, yield: 86%.
'H NMR (600 MHz, CDCl3): 6 = 7.74 (d, J = 8.2 Hz, 2H), 7.20 (d, J = 7.1 Hz, 1H),
7.15 (d, J= 8.0 Hz, 2H),7.12-7.06 (m, 2H), 7.04-7.02 (d, /= 7.4 Hz, 1H), 4.74 (q, J =
6.8 Hz, 1H), 2.49 (s, 3H), 2.34 (s, 3H), 1.47 (d, /= 6.8 Hz, 3H).
13C NMR (150 MHz, CDCl;): 6 = 200.6, 143.4, 140.4, 134.5, 134.1, 130.9, 129.2,
128.6, 127.0, 126.8, 126.7, 44.5, 21.5, 19.6, 18.0.
HR-MS (ESI, m/z): calcd for C7H;30 [M+H] *: 239.1430. found: 239.1426.
m.p.: 63.4-66.7 °C.

PQ
o

Me
Me

3c: Pale yellow oil, 215.8 mg, yield: 91%.
'H NMR (600 MHz, CDCls): 0 = 7.86 (d, J = 8.2 Hz, 2H), 7.20-7.15 (m, 3H), 7.08 (d,
J=1.8 Hz, 2H), 6.98 (d, /= 7.5 Hz, 1H), 4.62 (q, J = 6.8 Hz, 1H), 2.35 (s, 3H), 2.30

(s, 3H), 1.50 (d, J = 6.8 Hz, 3H). Data is consistent with that reported in the literature.’
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3d: Pale yellow oil, 219.0 mg, yield: 92%.
"H NMR (600 MHz, CDCl;): 6 = 7.86 (d, J = 8.2 Hz, 2H), 7.17 (d, J = 8.1 Hz, 4H),
7.08 (d, J=7.9 Hz, 2H), 4.63 (q, J = 6.8 Hz, 1H), 2.35 (s, 3H), 2.28 (s, 3H), 1.50 (d, J

= 6.8 Hz, 3H). Data is consistent with that reported in the literature.”

o O OMe
Me O Me
3e: Pale yellow oil, 239.6 mg, yield: 94%.
'"H NMR (600 MHz, CDCl3): 6 =7.85 (d, J= 8.2 Hz, 2H), 7.21-7.16 (m, 4H), 6.83-6.81
(dt, J=8.2,2.6 Hz, 2H), 4.62 (q, J = 6.8 Hz, 1H), 3.75 (s, 3H), 2.35 (s, 3H), 1.49 (d, J

= 6.8 Hz, 3H). Data is consistent with that reported in the literature.®

tB

g
D
Me ©

3f: Pale yellow solid, 253.8 mg, yield: 91%.

new compound

'H NMR (600 MHz, CDCl3): 6 = 7.88 (d, J = 8.2 Hz, 2H), 7.29 (td, J = 8.4, 2.0 Hz,
2H), 7.22-7.18 (m, 4H), 4.66 (q, J = 6.8 Hz, 1H), 2.35 (s, 3H), 1.51 (d, /= 6.6 Hz, 3H),
1.27 (s, 9H).

13C NMR (150 MHz, CDCl;): 6 = 200.2, 149.6, 143.5, 138.5, 134.1, 129.2, 129.0,
127.4,125.8,47.1,34.4,31.3, 21.6, 19.5.

HR-MS (ESI, m/z): calcd for Co0H,4,0 [M+H] *: 281.1900. found: 281.1894.

m.p.: 73.8-75.9 °C.

Ph
(0] O
O M
Me ©

new compound
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3g: White solid, 270.4 mg, yield: 90%.

'"H NMR (600 MHz, CDCl): 6 = 7.90 (dt, J = 8.2 Hz, 2H), 7.55-7.51 (dd, J= 7.4, 8.2
Hz,4H), 7.41 (t,J=7.7 Hz, 2H), 7.35 (d, /= 8.2 Hz, 2H), 7.33-7.30 (t, /= 7.4 Hz, 1H),
7.20 (d, J=8.0 Hz, 2H), 4.72 (q, /= 6.8 Hz, 1H), 2.36 (s, 3H), 1.56 (d, /= 6.8 Hz, 3H).
13C NMR (150 MHz, CDCl;): 6 = 200.0, 143.7, 140.8, 140.7, 139.8, 134.0, 129.3,
129.0, 128.8, 128.2, 127.7, 127.3, 127.0, 47.4, 21.6, 19.5.

HR-MS (ESI, m/z): calcd for C5,H,00 [M+H] *: 301.1587. found: 301.1583.

m.p.: 140.8-143.2 °C.

~ e

Me Me

3h: Pale yellow oil, 234.0 mg, yield: 96%.

'H NMR (600 MHz, CDCls): 0 = 7.84 (d, J = 8.2 Hz, 2H), 7.25-7.23 (m, 2H), 7.19 (d,
J= 8.0 Hz, 2H), 6.99-6.95 (tt, J = 8.7, 1.83 Hz, 2H), 4.66 (q, J = 6.9 Hz, 1H), 2.36 (s,

3H), 1.50 (d, J= 6.8 Hz, 3H). Data is consistent with that reported in the literature.®

i C

O CF;
M

Me ©

3i: Pale yellow oil, 160.8 mg, yield: 55%.

'"H NMR (600 MHz, CDCl;): 6 =7.85 (d, J = 8.2 Hz, 2H), 7.56 (s, 1H), 7.47 (t,J="7.4
Hz, 2H), 7.40 (t, J = 7.7 Hz, 1H), 7.21 (d, J = 8.0 Hz, 2H), 4.75 (q, J = 6.9 Hz, 1H),
2.37 (s, 3H), 1.55 (d, J = 6.9 Hz, 3H). Data is consistent with that reported in the

literature.?

1
O Me CI

Me new compound

3j: Pale yellow oil, 113.5 mg, yield: 44%.

'H NMR (600 MHz, CDCL3): § = 7.83 (d, J = 8.2 Hz, 2H), 7.41-7.39 (m, 1H), 7.18 (d,
S16



J=8.0 Hz, 2H), 7.15-7.13 (m, 3H), 5.12 (q, J = 6.8 Hz, 1H), 2.35 (s, 3H), 1.48 (d, J =
6.8 Hz, 3H).

13C NMR (150 MHz, CDCl;): 60 = 199.7, 143.8, 139.5, 133.6, 132.9, 129.8, 129.3,
128.7, 128.6, 128.2,127.5, 44.1, 21.6, 17.8.

HR-MS (ESI, m/z): calcd for C;H;5sONaCl [M+Na] *: 287.0704. found: 287.0711.

M
{1
SR
Me e Ve

3k: Pale yellow solid, 194.6 mg, yield: 77%.

new compound

'H NMR (600 MHz, CDCl3): 6 = 7.60 (d, J = 8.2 Hz, 2H), 7.07 (d, J = 8.0 Hz, 2H),
7.02-6.95 (m, 3H), 4.50 (q, J = 6.8 Hz, 1H), 2.30 (s, 9H), 1.50 (d, J = 6.8 Hz, 3H).

3C NMR (150 MHz, CDCl;): 6 = 201.9, 143.2, 140.1, 135.6, 134.3, 129.5, 129.0,
128.3, 126.6, 46.1, 21.5, 20.6, 14.9.

HR-MS (ESI, m/z): calcd for CigH,0O [M+H] *: 253.1587. found: 253.1584.

m.p.: 74.8-78.9 °C.

2 )
Q)
Me ©

31: Pale yellow solid, 247.3 mg, yield: 90%.

new compound

'H NMR (600 MHz, CDCl3): 6 = 8.25 (d, J = 8.5 Hz, 1H), 7.90 (d, J = 8.2 Hz, 1H),
7.77 (d, J = 8.2 Hz, 2H), 7.72 (d, J = 8.2 Hz, 1H), 7.64-7.61 (m, 1H), 7.55-7.52 (m,
1H), 7.33 (t,J=7.9 Hz, 1H), 7.21 (dd, /= 6.6 Hz, 0.6 Hz, 1H), 7.07 (t, J = 8.1 Hz, 2H),
5.36 (q, /= 6.8 Hz, 1H), 2.29 (s, 3H), 1.63 (d, J= 6.8 Hz, 3H).

3C NMR (150 MHz, CDCl;): 6 = 200.4, 143.5, 138.3, 134.4, 133.9, 130.7, 129.3,
129.2, 128.7, 127.5, 126.7, 125.9, 125.8, 125.0, 122.6, 43.6, 21.5, 18.6.

HR-MS (ESI, m/z): calcd for C;0H;3O [M+H] *: 275.1430. found: 275.1427.

m.p.: 116.8-120.8 °C.
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t LI
O Me

3m: Pale yellow oil, 257.7 mg, yield: 94%.

Me

'H NMR (600 MHz, CDCl;): 6 =7.90 (d, J = 8.3 Hz, 2H), 7.78 (t,J= 8.2 Hz, 3H), 7.72
(t, J=1.2 Hz, 1H), 7.46-7.40 (m, 3H), 7.16 (d, J = 8.0 Hz, 2H), 4.83 (q, J = 6.8 Hz,
1H), 2.33 (s, 3H), 1.61 (d, J = 6.8 Hz, 3H). Data is consistent with that reported in the

literature.?

Bn

o N
Y/

3n: Pale yellow solid, 287.6 mg, yield: 81%.

new compound

'H NMR (600 MHz, CDCl3): 6 = 7.82 (d, J = 8.3 Hz, 2H), 7.56 (d, J = 8.1 Hz, 1H),
7.28-7.26 (m, 3H), 7.16 (s, 1H), 7.10 (d, J = 8.1 Hz, 2H), 7.08-7.05 (m, 4H), 6.47 (d, J
=3.0 Hz, 1H), 5.26 (d, /= 3.4 Hz, 2H), 4.71 (q, /= 6.8 Hz, 1H), 2.32 (s, 3H), 1.54 (d,
J=6.8 Hz, 3H).

3C NMR (150 MHz, CDCl;): 6 = 200.0, 143.6, 140.2, 138.3, 138.0, 127.0, 124.4,
123.8, 123.0, 122.6, 47.6, 29.8, 21.6, 19.9.

HR-MS (ESI, m/z): calcd for C;sH,3NO [M+H] *: 354.1852. found: 354.1845.

m.p.: 97.2-99.3 °C.

0 S
Y
O Me

Me new compound

3o: Pale yellow solid, 266.9 mg, yield: 95%.

"H NMR (600 MHz, CDCl;): 6 = 7.88 (d, J = 8.3 Hz, 2H), 7.80 (d, J = 8.3 Hz, 1H),
7.72 (d, J= 1.5 Hz, 1H), 7.41-7.40 (d, /= 5.4 Hz, 1H), 7.30-7.28 (dd, J = 1.6, 6.7 Hz,
1H), 7.27 (s, 1H), 7.16 (d, J= 8.1 Hz, 2H), 4.79 (d, J = 6.8 Hz, 1H), 2.33 (s, 3H), 1.58
(d, J=6.8 Hz, 3H).
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13C NMR (150 MHz, CDCl;): ¢ = 200.0, 143.6, 140.7, 137.7, 136.8, 133.9, 129.2,
128.8, 127.0, 124.8, 123.0, 121.3, 121.2, 46.0, 21.6, 18.5.

HR-MS (ESI, m/z): calcd for C1gH;¢SO [M+H] *: 281.0995. found: 281.0985.

m.p.: 71.4-74.8 °C.

new compound

3p: Pale yellow solid, 257.8.9 mg, yield: 92%.

'H NMR (600 MHz, CDCls): 6 = 7.80 (d, J = 8.3 Hz, 2H), 7.74 (d, J = 8.0 Hz, 1H),
7.60 (d, J=5.5 Hz, 1H), 7.53 (d, J = 5.5 Hz, 1H), 7.25-7.22 (t, J = 7.7 Hz, 1H), 7.15
(d,/=7.3Hz, 1H),7.11 (d,J= 8.0 Hz, 2H), 5.10 (d, /= 6.8 Hz, 1H), 2.30 (s, 3H), 1.62
(d, J=6.8 Hz, 3H).

13C NMR (150 MHz, CDCl;): 6 = 200.4, 143.5, 138.3, 134.4, 133.8, 130.6, 129.3,
129.2, 128.7, 127.5, 126.7, 125.9, 125.8, 125.0, 122.6, 43.6, 21.6, 18.6.

HR-MS (ESI, m/z): calcd for C1gH;¢SO [M+H]": 281.0995. found: 281.0984.

m.p.: 84.0-86.4 °C.

i
D
3q: Pale yellow oil, 196.6 mg, yield: 93%.
'H NMR (600 MHz, CDCly): 6 =7.95 (d, J= 7.3 Hz, 2H), 7.47 (t, J = 6.8 Hz, 1H), 7.38
(t, J=17.4 Hz, 2H), 7.30-7.25 (m, 4H), 7.20 (m, 1H), 4.69 (q, J = 6.7 Hz, 1H), 1.53 (d,

J=6.8 Hz, 3H). Data is consistent with that reported in the literature.®

g
(J &
3r: Pale yellow oil, 215.6 mg, yield: 96%.

'H NMR (600 MHz, CDCLy): 6 = 7.97-7.95 (m, 2H), 7.49-7.46 (m, 1H), 7.40-7.37 (m,
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2H), 7.32-7.27 (m, 4H), 7.22-7.19 (m, 1H), 4.45 (t,J=7.3 Hz, 1H), 2.24-2.17 (m, 1H),
1.90-1.83 (m, 1H), 0.91 (t, J= 7.4 Hz, 3H). Data is consistent with that reported in the

literature.®

O nPr

3s: Pale yellow oil, 217.0mg, yield: 91%.

"H NMR (600 MHz, CDCl;): 6 = 7.97-7.95 (m, 2H), 7.49-7.46 (m, 1H), 7.40-7.38 (t,J
= 7.7 Hz, 2H), 7.32-7.27 (m, 4H), 7.21-7.18 (m, 1H), 4.56 (t, J = 7.3 Hz, 1H), 2.19-
2.13 (m, 1H), 1.85-1.79 (m, 1H), 1.38-1.25 (m, 2H), 0.92 (t, J = 7.5 Hz, 3H). Data is

consistent with that reported in the literature.’

~ g

MeO Me

3t: Pale yellow oil, 237.0 mg, yield: 96%.

"H NMR (600 MHz, CDCl;): 6 = 7.95 (d, J = 8.8 Hz, 2H), 7.30-7.28 (m, 4H), 7.22-7.18
(m, 1H), 6.85 (d, J = 8.8 Hz, 2H), 4.64 (q, J = 6.8 Hz, 1H), 3.81 (s, 3H), 1.51 (d, J =

6.8 Hz, 3H). Data is consistent with that reported in the literature.®

i
Ph O Me
3u: Pale yellow oil, 218.7 mg, yield: 76%.
'H NMR (600 MHz, CDCl;): 6 = 8.02 (d, J = 7.8 Hz, 2H), 7.60 (dd, J = 11.7, 8.0 Hz,
4H), 7.44 (d, J = 7.3 Hz, 2H), 7.38 (d, J = 6.9 Hz, 1H), 7.32-7.31 (m, 4H), 7.24-7.20
(m, 1H), 4.72 (q, J= 6.8 Hz, 1H), 1.56 (d, J= 6.9 Hz, 3H). Data is consistent with that

reported in the literature.®
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(7
CF; ©

3v: Pale yellow oil, 225.2 mg, yield: 80%.
"H NMR (600 MHz, CDCl;): 6 =8.02 (d, /= 8.1 Hz, 2H), 7.63 (d, /= 7.2, 8.2 Hz, 2H),
7.32-7.29 (m, 2H), 7.26-7.24 (m, 2H), 7.23-7.20 (m, 1H), 4.65 (q, /= 6.8 Hz, 1H), 1.55

(d, J= 6.9 Hz, 3H). Data is consistent with that reported in the literature.®

3w: Pale yellow oil, 190.4 mg, yield: 83%.
'H NMR (400 MHz, CDCl3): 6 = 7.98-7.95 (m, 2H), 7.32-7.26 (m, 4H), 7.22-7.20(m,
1H), 7.06-7.02 (m, 2H), 4.62 (q, J = 6.8 Hz, 1H), 1.52 (d, J = 6.9 Hz, 3H). Data is

consistent with that reported in the literature.!”

gL
Me

F
3w: Pale yellow oil, 164.7 mg, yield: 72%.
'"H NMR (400 MHz, CDCl;): 6 = 7.71 (d, J = 7.8 Hz, 1H), 7.62 (dt, J = 9.6, 4.2 Hz,
1H), 7.37-7.26(m, 5H), 7.24-7.14 (m, 2H), 4.62 (q, /= 6.8 Hz, 1H), 1.53 (d, /= 6.8 Hz,

3H). Data is consistent with that reported in the literature.’

3y: Pale yellow oil, 85.0 mg, yield: 32%.
'H NMR (600 MHz, CDCl5): 6 = 7.90 (d, J = 8.2 Hz, 1H), 7.82 (d, J = 7.9 Hz, 1H),

7.75 (d, J = 7.1 Hz, 1H), 7.70 (d, J = 7.7 Hz, 1H), 7.54-7.48 (m, 2H), 7.43-7.40 (m,
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1H), 7.31-7.29 (m, 2H), 7.27-7.24 (m, 2H), 7.17 (, J= 7.1 Hz, 1H), 4.70 (q, J = 6.8 Hz,

1H), 1.64 (d, J= 6.9 Hz, 3H). Data is consistent with that reported in the literature.!!

3z: Pale yellow oil, 39.3 mg, yield: 18%.

'H NMR (600 MHz, CDCl3): 6 = 8.10 (dd, J= 0.9, 7.8 Hz, 1H), 7.50 (td, J= 1.4, 7.5
Hz, 1H), 7.36-7.33 (m, 3H), 7.30-7.27 (m, 2H), 7.21-7.19 (m, 2H), 3.81 (dd, J = 2.8,
6.5 Hz, 1H), 3.15-3.04 (m, 2H), 2.46-2.42 (m, 2H). Data is consistent with that reported

in the literature.!?
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7. NMR and HR-MS (ESI) spectra

wx02032.0818 723 1 D pspind.0.
wx02032 h cdcl3

REBHPBRBERLES 2582 28K
SHAEBBRBSEIIS 3583 385
Lol ol el ol ol ol ol ol ol ] ol mmme g
el L) Y

T
[rel]

20

15

10

T
L] 4 2 0 [ppm]

'H NMR (600 MHz, CDCl;) spectrum of 2q.
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'H NMR (600 MHz, CDCl3) spectrum of 2u.
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wx02036-0906 384 1 D:lwir 0.
wx02036

[ Me

v v : : T v
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'H NMR (400 MHz, CDCl;) spectrum of 2y.
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'"H NMR (600 MHz, CDCl3) spectrum of 3a.
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'H NMR (600 MHz, CDCl;) spectrum of 3b.
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13C NMR (CDCls, 150 MHz) spectrum of 3b.
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FEGh 1. C1TH180

B ESI Positive
{{#%: AB Sciex Triple TOF 5600+
TR ERTHE

Soectrum from 20220914-POS-1 wiff (sample 1) - 20220914-POS-1. Exoeriment 1. +TOF M5 (100 - 1300} from 0.136 min

4.0c6

3.5¢6

3.0e6

2.5¢6

lutensity

2.0e6

1.5e6

1.0e6

5.0e3

0.0t

239.1426

240.1469
'

241.1485
'

258 1171 261.1252
' i

218 220 225 230 233 N‘Eﬂ‘:‘!} Chﬂ‘;}; D.ISH 255 260 268 270 78
Name I Formula [ Adduct I Extraction Mass I Found At Mass l Error (ppm) |
1 | ci7H180 | +H [ 239.1430 [ 239.1426 [ -1.5 |
HR-MS (ESI) spectra of 3b.
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'H NMR (600 MHz, CDCl5) spectrum of 3c.
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'"H NMR (600 MHz, CDCl;) spectrum of 3f.
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13C NMR (CDCl;, 150 MHz) spectrum of 3f.
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Fi4h 4: C20H240

B Ti: ESI Positive

{X 2%: AB Sciex Triple TOF 5600+
BRI ER TR

Soectrum from 20220914-POS-4 wiff (samole 1) - 20220914-POS-4. Exveriment 1. <TOF MS (100 - 1500) from 0.084 min

F—— 281.1894
o) O ‘o
O 3.5¢6
Me
Me 3.0e6
2.5¢6
£
a
§ 2006
1.5¢6
2821929
1.0¢6 !
5.08
283.1965 200.1638
0.0e0™ ‘ -
255 260 265 2720 273 Zgﬂn‘ ‘;ﬂi‘rgr- E,gﬂ 295 300 305 310 313
Name [ Formula | Adduct | Extraction Mass I Found At Mass | Eror (ppm)
4 | C20H240 | +H [ 281.1900 | 281.1894 [ 24

HR-MS (ESI) spectra of 3f.
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'H NMR (600 MHz, CDCl3) spectrum of 3g.
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13C NMR (CDCls, 150 MHz) spectrum of 3g.

FEdh 5: C22H200
BFi: ESI Positive

{iL%: AB Sciex Triple TOF 5600+

ARG IERTFRIL

Soectrum from 202209 14-POS-5 wiff {samole 1) - 20220914-POS-5. Exveriment 1. +TOF MS (100 - 1500) from 0.216 min

_~_-FPh

o Z
J
Me Me

Inteosity

Name

Formula ]

2.0e6
1.9¢6
1.8e6
1.7e6
1.6e6
1.5¢6
1.4e6
1.3e6
1.2¢6
1.1e6
1.0e6
9.0e5
8.0c5
7.0c5
6.0e8
5.0e5
4.0e5
3.0e5
2.0e5
1.0e5 282.2786
'

301.1583

3021623

303.1649

320.1321
1 In

0.0e

300 310 Mass é'ﬁ[z]lgc. Da""o 340 350 3s0

Extraction Mass [ Found At Mass

0 [ppm]

Error (ppm)

5 | C2zH200 | -

HR-MS (ESI) spectra of 3g.

301.1587 | 301.1583
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'H NMR (600 MHz, CDCl;) spectrum of 3i.
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13C NMR (CDCl;, 150 MHz) spectrum of 3j.
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Single Mass Analysis

Tolerance = 20.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used fori-FIT=3

Monoisotopic Mass, Even Electron lons
1849 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:16-16 H:15-15 N:0-10 0O:0-16 Na:0-3 P:0-1 CI: 1-4
1"
230108-2-14-wemmmemmsceeeneee 29 (0.177) 1: TOF MS ES+
. 3.52e+006
1 (o] J"’ ﬂ 281.0711
Me CI
Me
%
283.0679
282.9054
0 273.9524 274.9479 277.2098. 278.2438 2790917 ?__30.2517 ‘ 234.?715 285.0728 286.8984 267.9689 288_6;:1723
T T T T T T T T T T T
274.0 276.0 278.0 280.0 282.0 284.0 286.0 288.0
Minimum: -1.5
Max imum: 5.0 20.0 50.0
Mass Cale. Mass mDa PPM DBE i=FIT  Norm  Conf (%) Formula
2810711  281.0709 0.2 0.7 8.5 1332.8 n/a n/a C16 1115 0 Na C1
HR-MS (ESI) spectra of 3j.
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'H NMR (600 MHz, CDCl3) spectrum of 3Kk.
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13C NMR (CDCls, 150 MHz) spectrum of 3K.
Ffdh 2: C18H200
BITilii: ESI Positive
{x#: AB Sciex Triple TOF 5600+
BFEs: ER TR
Soectrum ﬁ:m 20220914-POS-2 wiff (samole 1) - 20220914-POS-2. Experiment 1. *TOF MS (100 - 1500) from 0.165 min
G 253.1584
3.0c6
2.8e6
OMe\ N 2.6c6
/L\\ D 24e6
Y 22¢6
Me Me Me 2.0c6
p 186
g 1.6¢6
2 ldes
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1.0¢6
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6.0¢5 '
4.0e5
2.0¢% ?55 2634 2721327
0.0e0™ e h
230 23§ 240 245 Mu:xiehuge. .b‘i‘ 260 268 270 278
Name | Formula | Adduct |  Extraction Mass | FoundAtMass |  Error (ppm)
2 | ci1sH200 | +H [ 253.1587 | 253.1584 | 08

HR-MS (ESI) spectra of 3k.
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'H NMR (600 MHz, CDCl;) spectrum of 31.
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P-4 3: C20H180
M. ESI Positive
{4 #: AB Sciex Triple TOF 5600+
HrEA: EEFER

Soectrum from 20220914-POS- wiff (sample 1) - 20220914-POS-3. Exveriment 1. ~TOF MS (100 - 1500) from 0 296 min
fiacs 275.1427
1.7e6

O 1.6¢6
1.5¢6

146

Me 1.3¢6
1.2¢6

Me

Intensity

5.0e5 276.1459
|

2.0e5
= 2941165
1.0¢8 277.1492 \

o, A i

260 265 270 A Ch:lz;e‘ Da 280 285 290

Name } Formula | Adduct | Extraction Mass I Found At Mass I Error (ppm)

3 J C20H180 [ +H [ 275.1430 [ 275.1427 [ -14

HR-MS (ESI) spectra of 31.
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'"H NMR (600 MHz, CDCl3) spectrum of 3m.
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'H NMR (600 MHz, CDCl;) spectrum of 3n.
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FF 44 6: C25H23NO
B Fi: ESI Positive
{i#: AB Sciex Triple TOF 5600+
BT EETFER
Soectrum from 20220914-POS-6 wiff (samole 1) - 20220914-POS-6. Experiment 1. *TOF MS (100 - 1500 from 0359 min

Bn 1.0e6 354.1845

o) O N 9.0¢8
O J 8.0e3
Me Me 7.0¢$

6.0c5
E
g 5.0e5
4.0e5
3.0¢5 ‘355,1879
2.0¢5
1.0c5
*
0.0:0 | P !
340 345 350 Mu{’éhlgc DlJéU 6% 370 375
Name ] Formula ] Adduct T Extraction Mass ] Found At Mass ] Error (ppm)
6 [ C25H23NO [ +H [ 354.1852 [ 354.1845 [ 25
HR-MS (ESI) spectra of 3n.
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'H NMR (600 MHz, CDCl;) spectrum of 3o0.
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13C NMR (CDCls, 150 MHz) spectrum of 3o0.
Fidh7: C18H16S0
BT ESI Positive
{¢#: AB Sciex Triple TOF 5600+
BT EETFEA
Soectrum from 202209 14-POS-7 wiff (samole 1) - 20220914-POS-7. Experiment 1. <TOF MS (100 - 1500) from 0 295 min
5.5e8 [281.0985
N 5.0e8
o = \‘/S\)
k\/kkjﬁ 4.5¢5
Me 4.0e8
Me 3.5
2
§ 3.0e5
E 2.5e5
2.0e5
1.5c3 2821016
1.0c5
5,04 300.0721I
*
0.0e0 i " l i i _L_.
260 265 270 273 Mass C}lslqge. Da 285 200 208 oo
Name | Formula | Adduct |  ExtractionMass | Found At Mass [ Ermor (ppm)
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'"H NMR (600 MHz, CDCl3) spectrum of 3s.
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'"H NMR (600 MHz, CDCl;) spectrum of 3t.
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S44

0 [ppm]



4 sl oL s 0 l1e4] V4 sL ol 3
L

wx03176-0804 684 1 D:lwir
H CDCI3 wx03176

[ppm]

T
0

[ppm]

0

s> MW@ LIS

zissL 3
=™
— <
! 26697
06297 L i
0P Y T . Z919%
Lssy=f Gilg ol

-t

S45

>
en
kS
m %L
- (D) 0600°L LR
&l Z910L
L m.. £120L
Loz L oac0L
79021 ~
¥80Z'L L 0 3 96902
sizi @) 3 o e
sl B ,
z8zT L
VOEZL L A 676172
e = © Lt
3
12621 / \ il T 3 01z L
PPOEL LN 61 ® N = vozzz
ZIEL /4 an 6vez L
1529'L e M S sazes S\
68£9'L ) L siszL N
zs108 = 61922 ] N/
88208 o ) 72171 Y
i (=) 61822 N\ W
g i = .
= eries |
L o o 181£2
2 7196 L}
o = ]
i ]
(3] re Z g 6696 L -
8 96162 W
s g 2 61862
L L £ R zi862 -

'"H NMR (600 MHz, CDCl3) spectrum of 3w.
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'H NMR (600 MHz, CDCl5) spectrum of 3y.
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