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1. General remarks

'"H NMR, "*C NMR data were obtained on AVANCE III Bruker 400 or 500 MHz nuclear
resonance spectrometers unless otherwise noted. Chemical shifts (in ppm) were
referenced to tetramethylsilane (TMS) (6 = 0.00 ppm) in CDCls or dimethyl sulfoxide
(6 =2.50 ppm) in DMSO-d as an internal standard. The data of 'TH NMR was reported
as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet
and br = broad), coupling constant (J values) in Hz and integration. 3C NMR spectra
were obtained by the same NMR spectrometers and were calibrated with CDCl3 (0 =
77.00 ppm) or DMSO-ds (6 = 39.50 ppm). Flash chromatography was performed using
300-400 mesh silica gel with the indicated eluent according to standard techniques.
Analytical thin-layer chromatography (TLC) was performed on pre-coated, glass-
backed silica gel plates. Analysis of crude reaction mixture was done on an Agilent
7890 GC System with an Agilent 5975 Mass Selective Detector. Visualization of the
developed chromatogram was performed by UV absorbance (254 nm) unless otherwise
noted. High-resolution mass spectral (HRMS) data were recorded on Bruker APEX IV
Fourier transform ion cyclotron resonance mass spectrometer using electrospray

ionization (ESI) mode.
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2. Optimization of reaction conditions

Table S1 | Optimization of catalysts

cl Cat. (5 mol%) D
2,9-di-Me-1,10-phen (6 mol%)
+ D,O
MeO OM Zn (3.0 equiv.) MeO oM
e e e e
(5.0 equiv.) DMA, RT, 12 h
1 2

entry Cat. yield? D-inc?
1 NiF trace
2 NiCl, 87% 90%
3 NiBr, 80% 88%
4 Nil, 76% 90%
5 NiCl,*DME 99% >99%
6 NiBro*DME 91% 95%
7 Ni(OTf), 54% 89%
8 Ni(acac), 68% 85%
9 Fe(OTf)3 n.d.
10 FeCl, trace
11 CoCl, 44% 64%
12 CrCly 23% 51%
13 none n.d.

Reaction conditions: 1 (0.2 mmol), DO (2.0 mmol), catalyst (5 mol %), 2,9-di-Me-1,10-phen (6
mol %), Zn (3.0 equiv.) and DMA (1.0 mL) at room temperature for 12 h under N». 2Determined by
GC-MS analysis of the crude reaction mixture using benzophenone as an internal standard.
bDeuterium incorporation was determined by *H NMR analysis.
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Table S2 | Optimization of ligands

/@\ + D,0
MeO OMe

(5.0 equiv.)

entry

10

1

L1:R'=H, R?= Me
L2:R'=R?=H

L3:R'=Me, R2=H
L4 R'=Ph,R?=H

NiCl,*DME (5 mol%)
ligands (6 mol%)

ligand
L1
L2
L3
L4
L5
L6
L7

L8

Zn (3.0 equiv.)

DMA, RT, 12 h

w/o ligand

PCys

PPhs

L5:R'=R?=H
L6:R'=H, R2= Me
L7:R'=R?=Me

yield?
99%
82%
71%
79%
53%
57%
41%
n.d.
30%
n.d.

trace

D

MeO J\: OMe

2

D-inc®
>99%
90%
57%
58%
50%
52%

47%

27%

Reaction conditions: 1 (0.2 mmol), D2O (2.0 mmol), NiCl, DME (5 mol %), ligand (6 mol %), Zn
(3.0 equiv.) and DMA (1.0 mL) at room temperature for 12 h under N. 2Determined by GC-MS
analysis of the crude reaction mixture using benzophenone as an internal standard. °Deuterium
incorporation was determined by *H NMR analysis.
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Table S3 | Optimization of solvents

cl NiCl,*DME (5 mol%) D
/@\ 2,9-di-Me-1,10-phen (6 mol%) /@\
+ D,O
Zn (3.0 iv.
MeO OMe n (3.0 equiv.) MeO OMe
1 (5.0 equiv.) solvent, RT, 12 h )

entry solvent yield? D-inc?
1 DMF 97% 94%
2 DMA 99% >99%
3 DMP 96% >99%
4 DMB 90% >99%
5 DMB 82% >99%
6 DMSO 84% 80%
7 NMP 71% 82%
8 THF 32% 27%
9 MeCN 20% 15%

10 DCE trace -
1 1,4-dioxane 27% 20%

(0] (0] o O
\T)k/ \T)g/\ \T)H/ &N
DMP DMB DMB NMP

Reaction conditions: 1 (0.2 mmol), D>O (2.0 mmol), NiCl,-DME (5 mol %), 2,9-di-Me-1,10-phen
(6 mol %), Zn (3.0 equiv.) and solvent (1.0 mL) at room temperature for 12 h under N,. “Determined
by GC-MS analysis of the crude reaction mixture using benzophenone as an internal standard.
’Deuterium incorporation was determined by 'H NMR analysis.

Table S4 | Optimization of temperature

cl NiCl,*DME (5 mol%) D
/@\ 2,9-di-Me-1,10-phen (6 mol%) /@\
+ D,O
MeO OMe Zn (3.0 equiv.) MeO OMe

1 (5.0 equiv.) DMA, Temp., 12 h )
entry Temp. yield? D-inc?
1 0°C 78% 92%
2 RT (25 °C) 99% >99%
3 50 °C 81% >99%
4 80 °C 65% >99%
5 100 °C 23% 88%

Reaction conditions: 1 (0.2 mmol), D>O (2.0 mmol), NiCl,-DME (5 mol %), 2,9-di-Me-1,10-phen
(6 mol %), Zn (3.0 equiv.) and DMA (1.0 mL) at different temperature for 12 h under No.
“Determined by GC—MS analysis of the crude reaction mixture using benzophenone as an internal

standard. *Deuterium incorporation was determined by '"H NMR analysis.
S5



Table S5 | Optimization of the equivalents of D20

cl NiCl,*DME (5 mol%) D
/@\ 2,9-di-Me-1,10-phen (6 mol%) /@\
+ D,0
Zn (3.0 iv.
MeO OMe n (3.0 equiv) MeO OMe
(x equiv.) DMA, RT, 12 h
1 2
entry equiv. of D,0 yield? D-inc?
1 1.0 equiv. 43% 63%
2 2.0 equiv. 61% 80%
3 3.0 equiv. 72% 95%
4 5.0 equiv. 99% >99%
5 10.0 equiv. 99% >99%

Reaction conditions: 1 (0.2 mmol), D,O (1.0-10.0 equiv.), NiCl,-DME (5 mol %), 2,9-di-Me-1,10-
phen (6 mol %), Zn (3.0 equiv.) and DMA (1.0 mL) at room temperature for 12 h under N,.
“Determined by GC-MS analysis of the crude reaction mixture using benzophenone as an internal
standard. “Deuterium incorporation was determined by '"H NMR analysis.

3. General procedure

ol NiCl,*DME (5 mol%)
2,9-Me-1,10-phen (6 mol%)
+ Dzo
Zn (3.0 equiv)
DMA, RT, 12 h

D

General procedure for the nickel-catalyzed deuteration: To a 10 mL Schlenk tube
was added sequentially NiCl; DME (2.20 mg, 0.010 mmol), 2,9-dimethyl-1,10-
phenanthroline (2.50 mg, 0.012 mmol), Zn powder (40.0 mg, 0.6 mmol). The vessel
was evacuated and filled with argon (three times), DMA (0.50 mL) was added via
syringe and the mixture was stirred at room temperature for 10 min. The deuterated
water (20.0 — 40.0 mg, 1.0 — 2.0 mmol) was added, followed by the addition of aryl
chloride (0.2 mmol) in one portion. DMA (0.50 mL) was subsequently added via
syringe. The resulting solution was stirred for 12 h at room temperature. After this time,
the crude reaction mixture was diluted with ethyl acetate (10 mL) and washed with
water (2.0 mL x 3). The organic layer was dried over Na>SOys, filtered, and concentrated.

The residue was purified by flash chromatography.
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NH, NiCl,*DME (5 mol%) NH,
@ . Do _29-d-Me-1,10-phen (6 mol%) _ @
Cl Zn (3.0 equiv) D
DMA, 80 °C,12 h

General procedure for the kilogram synthesis of benzen-2-d-amine: To a 50 L
reaction kettle was added sequentially NiCl; DME (164.79 g, 0.75 mol), 2,9-dimethyl-
1,10-phenanthroline (187.43 g, 0.90 mol), Zn powder (2.93 kg, 45.0 mol). The vessel
was evacuated and filled with argon. DMA (8.0 L) was added and the mixture was
stirred at room temperature for 10 min. The deuterated water (3.0 kg, 150 mol) was
added, followed by the addition of 2-chloroaniline (1913.55 g, 15.0 mol) in one portion.
DMA (4.0 L) was subsequently added. The resulting solution was stirred for 12 h at
room temperature. After this time, the crude reaction mixture was diluted with ethyl
acetate (5.0 L) and washed with water (5.0 L), the additional zinc powder and solid
byproduct was removed by filtrated. The organic layer was dried over Na>SOs, filtered,
and concentrated. The residue was purified by reduced pressure distillation, yielded
desired product (1016.7 g, 72%) as a yellow oil. More than 99% Deuterium

incorporation was determined by 'H NMR.

Bpin NiCl,*DME (5 mol%) Bpin
@ 2,9-di-Me-1,10-phen (6 mol%) @
+ D20 ; >
cl Zn (3.0 equiv)

D
DMA, RT,12 h

General procedure for the kilogram synthesis of 4,4,5,5-tetramethyl-2-(phenyl-2-
d)-1,3,2-dioxaborolane: To a 50 L reaction kettle was added sequentially NiCl, DME
(65.92 g, 0.3 mol), 2,9-dimethyl-1,10-phenanthroline (74.97 g, 0.36 mol), Zn powder
(1.18 kg, 18.0 mol). The vessel was evacuated and filled with argon. DMA (4.0 L) was
added and the mixture was stirred at room temperature for 10 min. The deuterated water
(1.2 kg, 60 mol) was added, followed by the addition of 2-(2-chlorophenyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (1431.12 g, 6.0 mol) in one portion. DMA (1.0 L) was
subsequently added. The resulting solution was stirred for 12 h at room temperature.
After this time, the crude reaction mixture was diluted with ethyl acetate (5.0 L) and

washed with water (5.0 L), the additional zinc powder and solid byproduct was removed
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by filtrated. The organic layer was dried over Na>SQas, filtered, and concentrated. The
residue was purified by reduced pressure distillation, yielded desired product (1045.91

g, 85%) as a yellow oil. More than 99% Deuterium incorporation was determined by

'"H NMR.

filtration

reaction product

4. Characterization data

D

MeO i OMe

1,3-Dimethoxybenzene-5-d (2)'. The representative procedure was followed using 1-

chloro-3,5-dimethoxybenzene (34.52 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =100 : 1) yielded 2 (27.5 mg,
99 %) as a colorless oil. More than 99 % Deuterium incorporation was determined by
'"H NMR. '"H NMR (500 MHz, CDCl3) 8 6.52 — 6.51 (m, 2H), 6.48 — 6.47 (m, 1H),
3.79 (s, 6H); 3C NMR (125 MHz, CDCl3)  160.78, 129.58 (t, Jc-p = 27.5 Hz), 105.97,
100.35, 55.22; HRMS (ESI) m/z ([M+H]") Calcd. for CsH;0DO2 140.0816, found:
140.0809.

D

Naphthalene-1-d (3)!. The representative procedure was followed using 1-

chloronaphthalene (32.52 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol). Isolation by
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column chromatography (n-hexane) yielded 3 (23.5 mg, 91 %) as a colorless oil. More
than 99 % Deuterium incorporation was determined by 'H NMR. 'H NMR (500 MHz,
CDCl3) 6 7.85 — 7.83 (m, 3H), 7.48 — 7.46 (m, 4H); 3C NMR (125 MHz, CDCl3) 5
133.41, 133.35, 127.85, 127.81, 127.53 (t, Jcp = 24.5 Hz), 125.79, 125.67; HRMS
(ESI) m/z ([M+H]") Calcd. for C1oHgD 130.0762, found: 130.0768.

T

Naphthalene-2-d (4)>. The representative procedure was followed using 2-

chloronaphthalene (32.52 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol). Isolation by
column chromatography (n-hexane) yielded 4 (22.7 mg, 88 %) as a colorless oil. 99 %
Deuterium incorporation was determined by '"H NMR. '"H NMR (500 MHz, CDCls3) §
7.85 — 7.83 (m, 4H), 7.49 — 7.47 (m, 3H); 1¥*C NMR (125 MHz, CDCls) & 133.42,
127.86,127.74,125.79, 125.69, 125.51 (t, Jc-p = 24.5 Hz); HRMS (ESI) m/z ((M+H]")
Calcd. for C1oHgD 130.0762, found: 130.0766.

o
Ph

1,1'-Biphenyl-4-d (5)*. The representative procedure was followed using 4-chloro-1,1'-
biphenyl (37.73 mg, 0.20 mmol) and D,O (18 pL, 1.0 mmol). Isolation by column
chromatography (n-hexane) yielded 5 (27.9 mg, 90 %) as a white solid. 98 % Deuterium
incorporation was determined by "H NMR. 'H NMR (500 MHz, CDCl3) 6 7.52 — 7.50
(m, 4H), 7.37 — 7.34 (m, 4H), 7.28 — 7.24 (m, 1H); 3C NMR (125 MHz, CDCls)
141.22, 128.72, 128.61, 127.22, 127.14, 126.93 (t, Jc-p = 24.5 Hz); HRMS (ESI) m/z
([M+H]") Calcd. for Ci2HioD 156.0918, found: 156.0911.

L
D
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1,1'-Biphenyl-2-d (6)>. The representative procedure was followed using 2-chloro-1,1'-
biphenyl (37.73 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol). Isolation by column
chromatography (n-hexane) yielded 6 (24.8 mg, 80 %) as a white solid. More than 99 %
Deuterium incorporation was determined by '"H NMR. 'H NMR (500 MHz, CDCl:) &
7.52 —7.50 (m, 3H), 7.37 — 7.34 (m, 4H), 7.28 — 7.24 (m, 2H); '*C NMR (125 MHz,
CDCl3) 6 141.19, 141.14, 128.73, 128.62, 127.22, 127.14, 126.84 (t, Jc-p = 23.5 Hz),
HRMS (ESI) m/z ([M+H]") Calcd. for Ci2HioD 156.0918, found: 156.0914.

D

Phenanthrene-9-d (7)>. The representative procedure was followed using 9-

chlorophenanthrene (42.54 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol). Isolation by
column chromatography (n-hexane) yielded 7 (26.9 mg, 75 %) as a white solid. 96 %
Deuterium incorporation was determined by 'H NMR. '"H NMR (500 MHz, CDCl3) §
8.67(d,J=28.0Hz, 2H), 7.87 (d, J= 8.0 Hz, 2H), 7.72 (s, 1H), 7.63 (t,J= 7.0 Hz, 2H),
7.58 (t,J=7.0 Hz, 2H); '3C NMR (125 MHz, CDCl3) 6 132.02, 131.96, 130.27, 128.54,
128.48, 126.76, 126.57 (t, Jc-p = 24.0 Hz), 126.52, 122.63; HRMS (ESI) m/z ((M+H]")
Calcd. for C14H1oD 180.0918, found: 180.0916.

D

™

2-Methoxynaphthalene-1-d (8)°. The representative procedure was followed using 1-

chloro-2-methoxynaphthalene (38.53 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =100 : 1) yielded 8 (30.6 mg,
96 %) as a white solid. More than 99 % Deuterium incorporation was determined by
'"H NMR. 'H NMR (500 MHz, CDCl3) 8 7.68 — 7.63 (m, 3H), 7.36 — 7.32 (m, 1H),
7.26 —7.22 (m, 1H), 7.07 — 7.05 (m, 1H), 3.81 (s, 3H); *C NMR (125 MHz, CDCls)

0 157.46, 134.43, 129.33, 128.86, 127.61, 126.63, 126.32, 123.53, 118.69, 105.32 (t,
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Jop = 24.0 Hz), 55.22; HRMS (ESI) m/z ([M+H]") Calcd. for C;1H;0DO 160.0867,
found: 160.0869.

D

2-Methoxynaphthalene-6-d (9)>. The representative procedure was followed using 2-

chloro-6-methoxynaphthalene (38.53 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =100 : 1) yielded 9 (28.7 mg,
90 %) as a white solid. 95 % Deuterium incorporation was determined by 'H NMR. 'H
NMR (500 MHz, CDCl3) 8 7.66 — 7.62 (m, 3H), 7.34 (d, J= 7.5 Hz, 1H), 7.25 - 7.22
(m, 0.05H), 7.06 — 7.03 (m, 2H), 3.80 (s, 3H); *C NMR (125 MHz, CDCls) § 157.54,
134.54, 129.34, 128.91, 127.49, 126.69, 126.22, 123.54, 123.26 (t, Jc-p = 24.5 Hz),
118.67, 105.70, 55.21; HRMS (ESI) m/z ([M+H]") Calcd. for C11Hi0DO 160.0867,
found: 160.0871.

o

1-(Benzyloxy)benzene-4-d (10)'. The representative procedure was followed using 1-

(benzyloxy)-4-chlorobenzene (43.74 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =50 : 1) yielded 10 (30.4 mg,
82 %) as a colorless oil. 90 % Deuterium incorporation was determined by 'H NMR.
'"H NMR (500 MHz, CDCl3) 6 7.36 — 7.35 (m, 2H), 7.31 — 7.28 (m, 2H), 7.25 — 7.24
(m, 1H), 7.22 —7.20 (m, 2H), 6.91 — 6.89 (m, 2H), 4.98 (s, 2H); 1*C NMR (125 MHz,
CDCl3) 6 158.73, 137.02, 129.34, 128.54, 127.90, 127.45, 120.62 (t, Jc-p = 24.5 Hz),
114.78, 69.85; HRMS (ESI) m/z ([M+H]") Calcd. for C13H;2DO 186.1024, found:
186.1031.
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1-Phenoxybenzene-4-d (11)!. The representative procedure was followed using 1-

chloro-4-phenoxybenzene (40.93 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =50 : 1) yielded 11 (27.7 mg,
81 %) as a colorless oil. 95 % Deuterium incorporation was determined by 'H NMR.
'TH NMR (500 MHz, CDCl3) 6 7.27 — 7.23 (m, 4H), 7.03 — 7.00 (m, 1.05H), 6.94 —
6.92 (m, 4H); 3C NMR (125 MHz, CDCl3) 8 157.23, 129.70, 129.59, 123.18, 122.91
(t,Jc-p=24.5 Hz), 118.86; HRMS (ESI) m/z ((M+H]") Calcd. for C12H10DO 172.0867,
found: 172.0870.

(0]

o
D

1-(Phenyl-4-d)ethan-1-one (12)*. The representative procedure was followed using 1-

(4-chlorophenyl)ethan-1-one (30.92 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =100 : 1) yielded 12 (20.8 mg,
86 %) as a colorless oil. More than 99 % Deuterium incorporation was determined by
'H NMR. '"H NMR (500 MHz, CDCl3) 8 7.97 — 7.96 (m, 2H), 7.48 — 7.46 (m, 2H),
2.61(s, 3H); ¥C NMR (125 MHz, CDCl3) 6 198.14, 137.07, 132.77 (t, Jc-p = 24.5 Hz),
128.42, 128.27, 26.60; HRMS (ESI) m/z ([M+H]") Calcd. for CsHsDO 122.0711,
found: 122.0713.

@)

L
D

1-(Phenyl-2-d)ethan-1-one (13)*. The representative procedure was followed using 1-
(4-chlorophenyl)ethan-1-one (30.92 mg, 0.20 mmol) and D>O (18 uL, 1.0 mmol).

Isolation by column chromatography (n-hexane : EtOAc=100: 1) yielded 13 (16.7 mg,
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69 %) as a colorless oil. 95 % Deuterium incorporation was determined by 'H NMR.
'"H NMR (500 MHz, CDCl3) 6 7.97 — 7.96 (m, 1.05H), 7.59 — 7.56 (m, 1H), 7.49 —
7.45 (m, 2H), 2.61(s, 2.41H); 3C NMR (125 MHz, CDCl3) 6 198.13, 137.04, 133.08,
128.55, 128.43, 128.26, 128.01 (t, Jc-p = 24.5 Hz), 26.60; HRMS (ESI) m/z ((M+H]")
Calcd. for CsHsDO 122.0711, found: 122.07018.

Me

Me

)

1-(3-Methylphenyl-4-d)ethan-1-one (14). The representative procedure was followed
using 1-(4-chloro-3-methylphenyl)ethan-1-one (33.72 mg, 0.20 mmol) and D,O (18 uL,
1.0 mmol). Isolation by column chromatography (n-hexane : EtOAc =100 : 1) yielded
14 (25.4 mg, 94 %) as a colorless oil. More than 99 % Deuterium incorporation was
determined by 'H NMR. 'H NMR (500 MHz, CDCl3) é 7.69 — 7.66 (m, 2H), 7.27 —
7.25 (m, 1H), 2.50 (s, 3H), 2.32 (s, 3H); 1*C NMR (125 MHz, CDCls) § 198.33, 138.16,
137.03, 133.45 (t, Jc.p =24.5 Hz), 128.70, 128.24, 125.49, 26.60, 21.19; HRMS (ESI)
m/z ((M+H]") Calcd. for CoH10DO 136.0867, found: 136.0870.

0]

o

Phenyl(phenyl-3-d)methanone (15). The representative procedure was followed using

(3-chlorophenyl)(phenyl)methanone (43.33 mg, 0.20 mmol) and D>O (18 pL, 1.0
mmol). Isolation by column chromatography (n-hexane : EtOAc = 100 : 1) yielded 15
(27.9 mg, 76 %) as a white solid. 84 % Deuterium incorporation was determined by 'H
NMR. TH NMR (500 MHz, CDCl3) 6 7.75 — 7.72 (m, 4H), 7.53 — 7.50 (m, 2H),7.43 —
7.30 (m, 3.16H); 3C NMR (125 MHz, CDCl3) & 196.73, 137.57, 132.39, 132.28,
130.03, 129.93, 128.25, 127.96 (t, Jc-p = 24.5 Hz); HRMS (ESI) m/z ((M+H]") Calcd.
for C13H10DO 184.0867, found: 184.0873.
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Phenyl(phenyl-4-d)methanone (16)°. The representative procedure was followed

using (4-chlorophenyl)(phenyl)methanone (43.33 mg, 0.20 mmol) and D,O (18 puL, 1.0
mmol). Isolation by column chromatography (n-hexane : EtOAc = 100 : 1) yielded 16
(34.4 mg, 94 %) as a white solid. 96 % Deuterium incorporation was determined by 'H
NMR. '"HNMR (500 MHz, CDCl3) 6 7.74 —7.73 (m, 4H), 7.54 — 7.50 (m, 1.04H) ,7.43
—7.40 (m, 4H); 13C NMR (125 MHz, CDCl3) 6 196.74, 137.57, 132.39, 132.09 (t, Jc-
p=25.0 Hz), 130.04, 128.25, 128.14; HRMS (ESI) m/z (M+H]") Caled. for C13H;0DO
184.0867, found: 184.0869.

0O

OO0

2,3-Dihydro-1H-inden-1-one-5-d (17). The representative procedure was followed

using 5-chloro-2,3-dihydro-1H-inden-1-one (33.32 mg, 0.20 mmol) and D>O (18 puL,
1.0 mmol). Isolation by column chromatography (n-hexane : EtOAc = 30 : 1) yielded
17 (24.5 mg, 92 %) as a white solid. 91 % Deuterium incorporation was determined by
'H NMR. 'H NMR (500 MHz, CDCl3) 8 7.76 (d, J= 7.5 Hz, 1H), 7.59 (t, J=7.5 Hz,
0.09H), 7.48 (s, 1H), 7.37 (d, J= 7.5 Hz, 1H), 3.16 — 3.14 (m, 2H), 2.71 — 2.58 (m, 2H);
13C NMR (125 MHz, CDCl3) 6 207.02, 155.12, 137.06, 134.25 (t, Jcp = 24.0 Hz),
127.13, 126.55, 123.68, 36.19, 25.77, HRMS (ESI) m/z ((M+H]") Calcd. for CoHsDO
134.0711, found: 134.0716.

O
2,3-Dihydro-1H-inden-1-one-5-d (18). The representative procedure was followed

using 5-chloro-2,3-dihydro-1H-inden-1-one (36.1 mg, 0.20 mmol) and DO (18 uL, 1.0
s14



mmol). Isolation by column chromatography (n-hexane : EtOAc = 30 : 1) yielded 18
(20.9 mg, 71 %) as a white solid. 89 % Deuterium incorporation was determined by 'H
NMR. 'H NMR (500 MHz, CDCl3) & 7.95 (d, J = 7.5 Hz, 1H), 7.38 (t, J = 7.5 Hz,
0.11H), 7.21 (d, J=7.5 Hz, 1H), 7.16 (s, 1H), 2.88 (t, J = 6.0 Hz, 2H), 2.57 (t, /= 6.0
Hz, 2H), 2.07 — 2.04 (m, 2H); 13C NMR (125 MHz, CDCl3) 6 198.27, 144.40, 133.30,
132.99 (t, Jc-p = 24.0 Hz), 132.53, 128.58, 127.06, 126.41, 39.08, 29.62, 23.21, 23.12;
HRMS (ESI) m/z ([M+H]") Calcd. for C1oH10DO 148.0867, found: 148.0861.

/©/CHO
D

Benzaldehyde-4-d (19)°. The representative procedure was followed using 4-

chlorobenzaldehyde (28.11 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol). Isolation by
column chromatography (n-hexane : EtOAc =20 : 1) yielded 19 (18.6 mg, 87 %) as a
colorless oil. 99 % Deuterium incorporation was determined by '"H NMR. 'H NMR
(500 MHz, CDCl3) 6 10.03 (s, 1H), 7.89 (d, J= 8.0 Hz, 2H), 7.55 (d, J= 8.0 Hz, 2H);
13C NMR (125 MHz, CDCl3) & 192.38, 136.39, 134.45 (t, Jc-p = 25.0 Hz), 129.73,
128.87; HRMS (ESI) m/z ([M+H]") Calcd. for C7HsDO 108.0554, found: 108.0552.

(@)
“
D

2-Naphthaldehyde-6-d (20). The representative procedure was followed using 6-

chloro-2-naphthaldehyde (38.13 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol). Isolation
by column chromatography (n-hexane : EtOAc =20 : 1) yielded 20 (20.4 mg, 65 %) as
a white solid. 99 % Deuterium incorporation was determined by 'H NMR. 'H NMR
(500 MHz, CDCl3) 6 10.10 (s, 1H), 8.28 (s, 1H), 7.94 (d, J= 8.5 Hz, 1H), 7.89 — 7.88
(m, 2H), 7.84 (s, 1H), 7.52 (d, J = 8.5 Hz, 1H); ¥*C NMR (125 MHz, CDCl3) 6 192.22,
136.46, 134.52, 134.13, 132.66, 129.52, 129.10, 127.96, 126.98, 122.78; HRMS (ESI)

m/z ([M+H]") Calcd. for C;;HsDO 158.0711, found: 158.0710.
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Methyl 2-(phenyl-4-d)acetate (21). The representative procedure was followed using

methyl 2-(4-chlorophenyl)acetate (36.92 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =100 : 1) yielded 21 (25.1 mg,
83 %) as a green-yellow oil. 99 % Deuterium incorporation was determined by "H NMR.
'TH NMR (500 MHz, CDCl3) 6 7.24 (d, J = 8.0 Hz, 2H), 7.19 (s, J = 8.0 Hz, 2H), 3.60
(s, 3H), 3.55 (s, 2H); 13C NMR (125 MHz, CDCl3) 6 171.96, 133.91, 129.18, 128.40,
126.75 (t, Jop = 24.5 Hz), 51.97, 41.14;, HRMS (ESI) m/z ([M+H]") Calcd. for
CoH10DO2 152.0816, found: 152.0817.

MeO OMe

) )

Dimethyl isophthalate-5-d (22)’. The representative procedure was followed using
dimethyl 5-chloroisophthalate (45.70 mg, 0.20 mmol) and D,O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =50 : 1) yielded 22 (29.3 mg,
75 %) as a colorless oil. 96 % Deuterium incorporation was determined by '"H NMR.
'"H NMR (500 MHz, CDCl3) 6 8.61 — 8.60 (m, 1H), 8.15 — 8.14 (m, 2H), 7.45 (t, J =
7.5 Hz, 0.04 H), 3.87 (s, 6H); '3C NMR (125 MHz, CDCl3) 8 166.16, 133.63, 130.62,
130.46, 128.28 (t, Jcp = 27.0 Hz), 52.32; HRMS (ESI) m/z ([M+H]") Calcd. for
C10H10DO4 196.0715, found: 196.0719.

0]

dowm
D

Methyl benzoate-2-d (23)%. The representative procedure was followed using methyl
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2-chlorobenzoate (34.12 mg, 0.20 mmol) and D>O (18 puL, 1.0 mmol). Isolation by
column chromatography (n-hexane : EtOAc =100 : 1) yielded 23 (23.3 mg, 85 %) as a
colorless oil. 98 % Deuterium incorporation was determined by 'H NMR. 'H NMR
(500 MHz, CDCl3) 6 7.99 — 7.96 (m, 1H), 7.50 — 7.46 (m, 1H), 7.38 — 7.35 (m, 2H),
3.84 (s, 3H); 13C NMR (125 MHz, CDCl3) § 167.06, 132.87, 130.01, 129.51, 129.24
(t, Jop = 24.5 Hz), 128.31, 128.19, 52.06; HRMS (ESI) m/z ((M+H]") Calcd. for
CsHsDO; 138.0660, found: 138.0668.

Me O

D
\©)J\OM6

Methyl 2-methylbenzoate-3-d (24). The representative procedure was followed using

methyl 3-chloro-2-methylbenzoate (36.8 mg, 0.20 mmol) and D,O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =100 : 1) yielded 24 (27.2 mg,
90 %) as a colorless oil. More than 99 % Deuterium incorporation was determined by
'HNMR. '"H NMR (500 MHz, CDCl3) 6 7.82 (d, J= 7.5 Hz, 1H), 7.30 (d, /= 7.5 Hz,
1H), 7.15 (t, J = 7.5 Hz, 1H) ,3.80 (s, 3H), 2.51 (s, 3H); *C NMR (125 MHz, CDCl3)
0 167.00, 140.03, 131.77, 131.29 (t, Jc b = 24.5 Hz), 130.50, 129.50, 125.61, 51.71,
21.58; HRMS (ESI) m/z ([M+H]") Calcd. for CoH;0DO> 152.0816, found: 152.0824.

D D
D
O

Chroman-4-one-3,3,6-d3 (25). The representative procedure was followed using 6-

chlorochroman-4-one (36.52 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol). Isolation by
column chromatography (n-hexane : EtOAc = 50 : 1) yielded 25 (22.9 mg, 77 %) as a
colorless oil. 95 % Deuterium incorporation was determined by '"H NMR. 'H NMR
(500 MHz, CDCIl3) 8 7.81 (s, 1H), 7.39 (d, J="7.5 Hz, 1H), 6.94 (t, /= 7.5 Hz, 0.05H),
6.89 (d, J = 8.5 Hz, 1H) ,4.45 (s, 2H), 2.74 — 2.71 (m, 0.32H); 3C NMR (125 MHz,

CDCls) 6 191.83, 161.81, 135.81, 126.94, 121.28, 121.02 (t, Jc b = 24.5 Hz), 117.81,
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66.85,37.30 (hexet, Jc p=20.0 Hz); HRMS (ESI) m/z ([M+ H]*) Calcd. for CoHeD30,
152.0785, found: 152.0779.

)

/©/\)J\0Et
D

Ethyl 3-(phenyl-4-d)propanoate (26). The representative procedure was followed

using ethyl 3-(4-chlorophenyl)propanoate (42.5 mg, 0.20 mmol) and D>O (18 uL, 1.0
mmol). Isolation by column chromatography (n-hexane : EtOAc = 50 : 1) yielded 26
(29.4 mg, 82 %) as a colorless oil. More than 99 % Deuterium incorporation was
determined by '"H NMR. '"H NMR (500 MHz, CDCl3) 8 7.20 (d, J = 7.5 Hz, 2H), 7.12
(d, J=7.5 Hz, 2H) ,4.04 (q, J = 7.0 Hz, 2H), 2.87 (t, J = 7.5 Hz, 2H), 2.54 (t,J="7.5
Hz, 2H), 1.15 (t, J = 7.5 Hz, 3H); 3C NMR (125 MHz, CDCl3) & 172.83, 140.51,
128.29, 128.22, 125.86 (t, Jc-p = 24.5 Hz), 60.33, 35.89, 30.92, 14.14; HRMS (ESI)
m/z ([M+H]") Calcd. for C11H14DO> 180.1129, found: 180.1130.

0O
D
@)

Isobenzofuran-1(3H)-one-6-d (27). The representative procedure was followed using

6-chloroisobenzofuran-1(3H)-one (33.7 mg, 0.20 mmol) and D,O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =50 : 1) yielded 27 (21.8 mg,
81 %) as a colorless oil. More than 99 % Deuterium incorporation was determined by
'"H NMR. 'H NMR (500 MHz, CDCl3) & 7.85 (s, 1H), 7.62 (d, J= 7.5 Hz, 1H) , 7.44
(d, J = 7.5 Hz, 1H), 5.25 (s, 2H); '3C NMR (125 MHz, CDCl3) & 171.03, 146.47,
133.85, 128.68 (t, Jc-p = 24.5 Hz), 125.56, 122.05, 69.60; HRMS (ESI) m/z ((M+H]")
Calcd. for CsHeDO2 136.0503, found: 136.0504.
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Ethyl benzoate-3,5-d> (28). The representative procedure was followed using methyl
ethyl 3,5-dichlorobenzoate (43.80 mg, 0.20 mmol) and D>O (36 pL, 2.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =100 : 1) yielded 28 (24.4 mg,
80 %) as a yellow oil. 99 % Deuterium incorporation was determined by 'H NMR. 'H
NMR (500 MHz, CDCl3) 6 8.51 (s, 2H), 7.55 (s, 1H), 4.38 (q, /= 7.0 Hz, 2H), 1.40 (t,
J = 7.0 Hz, 3H); 13C NMR (125 MHz, CDCl3) & 166.60, 132.54, 130.46, 129.38,
127.97 (t, Jop = 24.0Hz), 60.91, 14.30; HRMS (ESI) m/z ([M+H]") Calcd. for
CoHoD202 153.0879, found: 153.0886.

[
S

4-(Phenyl-4-dymorpholine (29)°. The representative procedure was followed using 4-

(4-chlorophenyl)morpholine (46.34 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =10 : 1) yielded 29 (29.6 mg,
90 %) as a colorless oil. 99 % Deuterium incorporation was determined by 'H NMR.
'"H NMR (500 MHz, CDCl3) 6 7.29 (d, J = 8.5 Hz, 2H), 6.92 (d, J = 8.5 Hz, 2H), 3.87
—3.85 (m, 4H), 3.16 — 3.15 (m, 4H); '3C NMR (125 MHz, CDCl3) 6 151.23, 129.04,
119.75 (t, Jop = 24.5 Hz), 115.67, 66.91, 49.34; HRMS (ESI) m/z ((M+H]") Calcd.
for C1o0H13DNO 165.1133, found: 165.1130.

o
D

Benzonitrile-4-d (30)!°. The representative procedure was followed using 4-

chlorobenzonitrile (27.51 mg, 0.20 mmol) and D>O (18 uL, 1.0 mmol). Isolation by
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column chromatography (n-hexane : EtOAc =20 : 1) yielded 30 (16.9 mg, 81 %) as a
colorless oil. 90 % Deuterium incorporation was determined by '"H NMR. 'H NMR
(500 MHz, CDCl) 6 7.67 (d, J=8.0 Hz, 2H), 7.61 (d, /= 8.0 Hz, 0.1H), 7.48 (d, J =
8.0 Hz, 2H); 3*C NMR (125 MHz, CDCl3) 6 132.64 (t, Jc-p =24.5 Hz), 132.13, 128.98,
118.83, 112.43; HRMS (ESI) m/z ([M+H]") Caled. for C;HsDN 105.0558, found:
105.0564.

I\I/Ie

N.
D

N,N-dimethylaniline-4-d (31)!!. The representative procedure was followed using 4-

chloro-N,N-dimethylaniline (31.13 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =50 : 1) yielded 31 (21.7 mg,
89 %) as a colorless oil. 99 % Deuterium incorporation was determined by 'H NMR.
'"H NMR (500 MHz, CDCl3) & 7.24 (m, 2H), 6.75 (m, 2H), 2.94 (s, 6H); 3C NMR
(125 MHz, CDCl3) 6 150.58, 128.92, 116.63, 112.64, 40.62; HRMS (ESI) m/z
([M+H]") Calcd. for CgH;1DN 123.1027, found: 123.1020.

1-(Methylsulfonyl)benzene-4-d (32)!°. The representative procedure was followed
using 1-chloro-4-(methylsulfonyl)benzene (38.13 mg, 0.20 mmol) and D>O (18 uL, 1.0
mmol). Isolation by column chromatography (n-hexane : EtOAc = 50 : 1) yielded 32
(27.4 mg, 87 %) as an orange oil. 96 % Deuterium incorporation was determined by 'H
NMR. 'H NMR (500 MHz, CDCl3) & 7.88 (d, J = 7.5 Hz, 2H), 7.51 (d, J = 7.5 Hz,
2H), 3.00 (s, 3H); 13C NMR (125 MHz, CDCls) & 140.38, 133.37 (t, Jc-p = 24.5 Hz),
129.20, 127.26, 44.42; HRMS (ESI) m/z ([M+H]") Caled. for C;HsDO,S 158.0381,
found: 158.0384.
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N-(Phenyl-4-d)acetamide (33)!'. The representative procedure was followed using N-
(4-chlorophenyl)acetamide (33.92 mg, 0.20 mmol) and DO (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =5 : 1) yielded 33 (22.3 mg,
82 %) as a white solid. 99 % Deuterium incorporation was determined by '"H NMR. 'H
NMR (500 MHz, CDCls) 6 7.51 (br, 0.89H), 7.42 (d, J = 7.5 Hz, 2H), 7.23 (t, J= 7.5
Hz, 2H), 2.09 (s, 3H); 1*C NMR (125 MHz, CDCl3) 6 168.49, 137.89, 128.80, 123.98
(t, Jop = 24.0 Hz), 119.92, 24.50; HRMS (ESI) m/z ((M+H]") Calcd. for CsHyDNO
137.0820, found: 137.0816.

H Ph
JO
O
D

N-(Phenyl-4-d)benzamide (34)'!. The representative procedure was followed using N-

(4-chlorophenyl)benzamide (46.34 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =5 : 1) yielded 34 (33.7 mg,
85 %) as a white solid. 90 % Deuterium incorporation was determined by '"H NMR. 'H
NMR (500 MHz, DMSO-ds) 6 10.26 (s, 1H), 7.97 (m, 2H), 7.79 (d, J = 8.0 Hz, 2H),
7.58 (t, J=8.0 Hz, 1H), 7.52 (t, J= 8.0 Hz, 2H), 7.35 (d, /= 8.0 Hz, 2H), 7.10 (t, J =
8.0 Hz, 0.1H); 3C NMR (125 MHz, DMSO-ds) 8 166.06, 139.67, 135.50, 132.03,
129.02 (t,Jc-p=25.0 Hz), 128.99, 128.87, 128.15, 120.85; HRMS (ESI) m/z ((M+H]")
Calcd. for C13H11DNO 199.0976, found: 199.0970.

i

N-(Phenyl-2-d)benzamide (35). The representative procedure was followed using N-

(2-chlorophenyl)benzamide (46.34 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
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Isolation by column chromatography (n-hexane : EtOAc =5 : 1) yielded 35 (31.7 mg,
80 %) as a white solid. 99 % Deuterium incorporation was determined by '"H NMR. 'H
NMR (500 MHz, DMSO-ds) 6 10.25 (s, 1H), 7.98 — 7.96 (m, 2H), 7.71 — 7.79 (m, 1H),
7.61 —7.58 (m, 1H), 7.55 - 7.52 (m, 2H), 7.38 — 7.35 (m, 2H), 7.12 — 7.09 (m, 1H); 13C
NMR (125 MHz, DMSO-ds) 6 166.02, 139.58, 135.47, 131.97, 129.04, 128.94, 128.82,
128.11, 124.09, 120.81, 120.55 (t, Jc—p = 25.0 Hz); HRMS (ESI) m/z ((M+H]") Calcd.
for C13H11DNO 199.0976, found: 199.0979.

v

Phenyl-2-d benzoate (36). The representative procedure was followed using 2-

chlorophenyl benzoate (46.53 mg, 0.20 mmol) and DO (18 pL, 1.0 mmol). Isolation
by column chromatography (n-hexane : EtOAc =5 : 1) yielded 36 (35.5 mg, 89 %) as
a white solid. More than 99% Deuterium incorporation was determined by 'H NMR.
'"H NMR (500 MHz, CDCl3) 6 8.21 — 8.19 (m, 2H), 7.62 — 7.59 (m, 1H), 7.50 — 7.47
(m, 2H), 7.43 — 7.39 (m, 2H), 7.27 — 7.23 (m, 1H), 7.22 — 7.20 (m, 1H); 3C NMR (125
MHz, CDCl3) & 165.07, 150.88, 133.48, 130.08, 129.54, 129.40, 129.30, 128.49,
125.79, 121.63, 121.37 (t, Jcb = 25.0 Hz); HRMS (ESI) m/z ([M+H]") Calcd. for
C13H10DO2 200.0816, found: 200.0821.

T

Benzo|d]oxazol-2(3H)-one-5-d (37). The representative procedure was followed using

5-chlorobenzo[d]oxazol-2(3H)-one (33.91 mg, 0.20 mmol) and D,O (18 uL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =5 : 1) yielded 37 (18.7 mg,
69 %) as a white solid. 99 % Deuterium incorporation was determined by 'H NMR. 'H
NMR (500 MHz, DMSO-ds) 6 11.84 (s, 1H), 7.32 - 7.27 (m, 1H), 7.16 — 7.09 (m, 2H);
13C NMR (125 MHz, DMSO-ds) & 154.70, 142.57, 132.15, 128.21, 121.97, 111.26,
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110.10 (t, Jo_p =22.0 Hz); HRMS (ESI) m/z ((M+H]") Calcd. for CZHsDNO; 137.0456,
found: 137.0454.

D
\©f\>
N

\
Me

1-Methyl-1H-indole-5-d (38)'2. The representative procedure was followed using 5-
chloro-1-methyl-1H-indole (33.12 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =30 : 1) yielded 38 (23.8 mg,
90 %) as a green-yellow liquid. More than 99 % Deuterium incorporation was
determined by '"H NMR. 'H NMR (500 MHz, CDCl3) § 7.56 — 7.54 (m, 1H), 7.25 —
7.23 (m, 1H), 7.15 - 7.13 (m, 1H), 6.96 (d, J = 7.0 Hz, 1H), 6.41 (d, J = 7.0 Hz, 1H),
3.70 (s, 3H); 3C NMR (125 MHz, CDCls) & 136.65, 128.72, 128.42, 121.33, 120.70,
118.94 (t, Jc-p = 24.5Hz), 109.12, 100.84, 32.76; HRMS (ESI) m/z ([M+H]") Calcd.
for CoHoDN 133.0871, found: 133.0877.

N
crh
D
1H-Indole-4-d (39)'2. The representative procedure was followed using 4-chloro-1H-
indole (30.32 mg, 0.20 mmol) and DO (18 pL, 1.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc =20 : 1) yielded 39 (16.5 mg, 70 %) as a yellow
oil. 85 % Deuterium incorporation was determined by 'H NMR. "H NMR (500 MHz,
CDCl3) 6 7.81 (br, 0.92H), 7.56 (d, J = 8.0 Hz, 0.15H), 7.22 (d, J = 8.0 Hz, 1H), 7.12
—7.09 (m, 1H), 7.04 — 7.03 (m, 1H), 7.01 — 6.99 (m, 1H), 6.45 — 6.44 (m, 1H); 3C
NMR (125 MHz, CDCl3) 6 135.68, 127.66, 124.11, 121.90, 120.66, 120.37 (t, Jc-p =
25.5 Hz), 119.74, 119.62; HRMS (ESI) m/z ((M+H]") Calcd. for CsH7DN 119.0714,
found: 119.0723.
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1H-Indole-5-d (40)'2. The representative procedure was followed using 5-chloro-1H-
indole (30.32 mg, 0.20 mmol) and DO (18 pL, 1.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc = 20 : 1) yielded 40 (17.0 mg, 72 %) as a yellow
oil. 87 % Deuterium incorporation was determined by 'H NMR. 'H NMR (500 MHz,
CDClI3) 6 7.83 (br, 0.93H), 7.56 (s, 1H) 7.23 (d, J = 8.0 Hz, 1H), 7.10 (d, J = 8.0 Hz,
1H), 7.05 — 7.04 (m, 0.13H), 7.02 — 7.00 (m, 1H), 6.55 — 6.54 (m, 1H); 13C NMR (125
MHz, CDCl3) 6 135.69, 127.64, 124.10, 121.64 (t, Jc-p = 25.0 Hz), 120.67, 119.04,
110.88, 102.52; HRMS (ESI) m/z ([M+H]") Calcd. for CsH7DN 119.0714, found:
119.0721.

tert-Butyl 1H-indole-1-carboxylate-4-d (41)'2. The representative procedure was
followed using fert-butyl 4-chloro-1H-indole-1-carboxylate (50.34 mg, 0.20 mmol) and
D>0O (18 puL, 1.0 mmol). Isolation by column chromatography (n-hexane : EtOAc =20 :
1) yielded 41 (31.4 mg, 72 %) as a yellow oil. More than 99 % Deuterium incorporation
was determined by '"H NMR. 'H NMR (500 MHz, CDCl3) 6 8.08 — 8.06 (m, 1H), 7.52
(d, J=4.0 Hz, 1H) 7.24 (t, J= 8.0 Hz, 1H), 7.15 (d, J = 8.0 Hz, 1H), 6.50 (d, J=4.0
Hz, 1H), 1.60 (s, 9H); 13C NMR (125 MHz, CDCls3) 8 149.81, 135.17, 130.46, 125.87,
124.15, 122.48, 120.61 (t, Jc-p = 24.0 Hz), 115.13, 107.21, 83.61, 28.21; HRMS (ESI)
m/z ((M+H]") Calcd. for C13H1sDNO> 219.1238, found: 219.1239.

3-Methoxypyridine-6-d (42)'2. The representative procedure was followed using 2-
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chloro-5-methoxypyridine (28.71 mg, 0.20 mmol) and D,O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =20 : 1) yielded 42 (14.7 mg,
67 %) as a yellow oil. 99 % Deuterium incorporation was determined by 'H NMR. 'H
NMR (500 MHz, CDCl3) 6 8.35 (s, 1H), 7.27 — 7.20 (m, 2H), 3.87 (s, 3H); 13C NMR
(125 MHz, CDCl3) 6 155.67, 141.77 (t, Jc-p = 27.5 Hz), 137.56, 123.63, 120.42, 55.47;
HRMS (ESI) m/z ((M+H]") Caled. for CéH7DNO 111.0663, found: 111.0667.

D

S

O

Dibenzo|b,d]furan-2-d (43)'*. The representative procedure was followed using 2-
chlorodibenzo[b,d]furan (40.53 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol). Isolation
by column chromatography (n-hexane : EtOAc = 100 : 1) yielded 43 (31.1 mg, 92 %)
as a white solid. 97 % Deuterium incorporation was determined by '"H NMR. 'H NMR
(500 MHz, CDCl3) 6 7.94 — 7.92 (m, 2H), 7.56 (d, J = 8.5 Hz, 2H), 7.45 — 7.42 (m,
2H), 7.32 (t, J = 8.5 Hz, 1H); *C NMR (125 MHz, CDCl3) 6 156.14, 127.08, 126.97,
124.19, 122.64, 122.36 (t, Jc-p = 24.5 Hz), 120.60, 120.49, 111.62; HRMS (ESI) m/z
([M+H]") Calcd. for C12HgDO 170.0711, found: 170.0710.

O
o
S

9H-Thioxanthen-9-one-2-d (44). The representative procedure was followed using 2-

chloro-9H-thioxanthen-9-one (49.34 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : DCM = 1:1) yielded 44 (38.4 mg,
90 %) as a white solid. 90 % Deuterium incorporation was determined by 'H NMR. 'H
NMR (500 MHz, CDCl3) 6 8.63 —8.61 (m, 2H), 7.63 — 7.56 (m, 4H), 7.50 — 7.46 (m,
1.1H); 3C NMR (125 MHz, CDCl3) 6 179.92, 137.23, 132.22, 132.12, 129.82, 129.71,
129.18, 126.26, 125.98 (t, Jc-p = 25.5 Hz), 125.94; HRMS (ESI) m/z ((M+H]") Calcd.

for C13HsDOS 214.0431, found: 214.0427.
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9-Phenyl-9H-carbazole-3-d (45)'*. The representative procedure was followed using

3-chloro-9-phenyl-9H-carbazole (55.55 mg, 0.20 mmol) and D,O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =200 : 1) yielded 45 (23.3 mg,
90 %) as a white solid. More than 99% Deuterium incorporation was determined by 'H
NMR. 'H NMR (500 MHz, CDCI3) 6 8.11 — 8.10 (m, 2H), 7.51 — 7.50 (m, 4H), 7.36
—7.35 (m, 5H), 7.25 — 7.22 (m, 1H); 13C NMR (125 MHz, CDCl3) 6 140.86, 137.67,
129.77, 127.34, 127.06, 125.87, 125.76, 123.32, 120.24, 120.13, 119.86, 119.59 (t, Jc-
p = 24.0 Hz), 109.70; HRMS (ESI) m/z ((M+H]") Calcd. for CisH;3DN 245.1184,
found: 245.1180.

o
D

Phen-4-d-ol (46)°. The representative procedure was followed using 4-iodophenol
(43.99 mg, 0.20 mmol) and DO (36 pL, 2.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc = 50 : 1) yielded 46 (17.5 mg, 92 %) as a white
solid. 85 % Deuterium incorporation was determined by 'H NMR. '"H NMR (500 MHz,
CDCIz) 6 7.22 (d,J=8.0 Hz, 2H), 6.92 (t, /= 8.0 Hz, 0.15H), 6.83 (d, /= 8.0 Hz, 2H),
5.76 — 5.71 (br, 1H); 3C NMR (125 MHz, CDCl3) § 155.29, 129.54, 120.79, 120.52
(t, Joop = 25.5 Hz), 115.32; HRMS (ESI) m/z ([M+H]") Calcd. for CsHsDO 96.0554,
found: 96.0559.

L,
D

S26



Phen-2-d-ol (47). The representative procedure was followed using 2-iodophenol
(43.99 mg, 0.20 mmol) and DO (36 pL, 2.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc = 50 : 1) yielded 47 (17.7 mg, 93 %) as a white
solid. More than 99 % Deuterium incorporation was determined by 'H NMR. "TH NMR
(500 MHz, CDCl3) 6 7.24 — 7.21 (m, 2H), 6.94 — 6.90 (m, 1H), 6.84 — 6.82 (m, 1H),
5.67 (br, IH); 3C NMR (125 MHz, CDCls) 6 155.32, 129.63, 129.54, 120.75, 115.33,
115.06 (t, Jc-p = 24.0 Hz); HRMS (ESI) m/z ((M+H]") Calcd. for CsHsDO 96.0554,
found: 96.0552.

(0]
D
D)J\OMe
HO

Methyl 4-hydroxybenzoate-3-d (48). The representative procedure was followed

using methyl 4-hydroxy-3-iodobenzoate (55.61 mg, 0.20 mmol) and D,O (36 uL, 2.0
mmol). Isolation by column chromatography (n-hexane : EtOAc = 5 : 1) yielded 48
(26.6 mg, 87 %) as a colorless liquid. More than 99% Deuterium incorporation was
determined by '"H NMR. '"H NMR (500 MHz, CDCl3) 8 7.88 — 7. 86 (m, 2H), 6.83 —
6.81 (m, 1H), 6.73 (s, 1H), 3.82 (s, 3H); 3C NMR (125 MHz, CDCl3) 6 167.58, 160.40,
131.93, 131.84, 122.09, 115.31, 115.05 (t, Jc-p = 24.5 Hz), 52.09; HRMS (ESI) m/z
([M+H]") Calcd. for CsHsDO3 154.0609, found: 154.0616.

D

HO\©/CHO

3-Hydroxybenzaldehyde-2-d (49). The representative procedure was followed using

2-bromo-3-hydroxybenzaldehyde (40.00 mg, 0.20 mmol) and D>O (36 pL, 2.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =20 : 1) yielded 49 (20.9 mg,
85 %) as a colorless oil. 99 % Deuterium incorporation was determined by 'H NMR.
'"H NMR (500 MHz, CDCl3) & 9.96 (s, 1H), 7.46 — 7.41 (m, 2H), 7.13 (m, 1H), 5.79
(s, 1H); BC NMR (125 MHz, CDCl3) & 192.27, 156.38, 137.81, 130.35, 123.35,
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122.01, 114.77; HRMS (ESI) m/z ([M+H]") Caled. for C;HsDO, 124.0503, found:
124.0500.

/@OH

Cl D

4-Chlorophen-2-d-ol (50). The representative procedure was followed using 4-chloro-
2-iodophenol (50.69 mg, 0.20 mmol) and D>O (36 pL, 2.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc =5 : 1) yielded 50 (23.3 mg, 90 %) as a yellow
liquid. More than 99% Deuterium incorporation was determined by 'H NMR. 'H NMR
(500 MHz, CDCl3) 6 7.19 —7.18 (m, 2H), 6.78 — 6.76 (m, 1H), 5.14 (br, IH); '3C NMR

(125 MHz, CDCls) o 154.28, 129.48, 129.40, 125.48, 116.72, 116.45 (t, Jcp = 24.5
Hz); HRMS (ESI) m/z ([M+H]") Calcd. for CsHsDCIO 130.0164, found: 130.0170.

oy

Br D

4-Bromophen-2-d-ol (51). The representative procedure was followed using 4-bromo-
2-iodophenol (59.78 mg, 0.20 mmol) and D>O (36 pL, 2.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc=5: 1) yielded 51 (21.9 mg, 63 %) as a pink liquid.
More than 99% Deuterium incorporation was determined by 'H NMR. '"H NMR (500
MHz, CDCI3) 6 7.27 — 7.24 (m, 2H), 6.66 — 6.64 (m, 1H), 5.01 (br, 1H); 13C NMR

(125 MHz, CDCl3) 6 154.57,132.44,132.36, 117.19, 116.92 (t, Jc-p =24.0 Hz), 112.84;
HRMS (ESI) m/z ([M+H]") Calcd. for CsHsDBrO 173.9659, found: 173.9663.

Phen-2,4,6-d3-0l (52)'°. The representative procedure was followed using 2,4,6-
triltodophenol (94.36 mg, 0.20 mmol) and D>O (108 pL, 6.0 mmol). Isolation by column

chromatography (n-hexane : EtOAc=5: 1) yielded 52 (13.6 mg, 70 %) as yellow liquid.
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Series of deuterium incorporation was determined by 'H NMR. "TH NMR (500 MHz,
CDClz) 6 7.16 (s, 2H), 6.85 (t, J=7.5 Hz, 0.11H), 6.76 (d, J= 7.5 Hz, 0.15H) 5.18 (br,
1H); 3C NMR (125 MHz, CDCl3) & 155.35, 129.42, 120.71, 120.45 (t, Jop = 25.0
Hz), 115.28, 115.00 (t, Jop = 25.0 Hz); HRMS (ESI) m/z ([M+H]") Calcd. for
CsH4D30 98.0680, found: 98.0693.

D

Benzen-4-d-amine (53)°. The representative procedure was followed using 4-

chloroaniline (25.52 mg, 0.20 mmol) and D>O (36 pL, 2.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc =5 : 1) yielded 53 (16.3 mg, 87 %) as a white solid.
80 % Deuterium incorporation was determined by 'H NMR. '"H NMR (500 MHz,
CDCI3) 6 7.17 — 7.14 (m, 2H), 6.76 (t, J = 7.0 Hz, 0.2H), 6.70 — 6.68 (m, 2H), 3.61 (s,
2H); 13C NMR (125 MHz, CDCl3) & 146.27, 129.26, 129.14, 118.29 (t, Jcp = 24.5
Hz), 115.08; HRMS (ESI) m/z ([M+H]") Calcd. for C¢H7DN 95.0714, found: 95.0711.

D\©/NH2

Benzen-3-d-amine (54). The representative procedure was followed using 3-

chloroaniline (25.52 mg, 0.20 mmol) and DO (36 pL, 2.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc =5 : 1) yielded 54 (15.4 mg, 82 %) as a white solid.
74 % Deuterium incorporation was determined by 'H NMR. 'H NMR (500 MHz,
CDClz) 6 7.15 (t, J = 7.5 Hz, 1.26H), 6.75 (d, J = 7.5 Hz, 1H), 6.69 — 6.67 (m, 2H),
3.44 (s, 2H); 13C NMR (125 MHz, CDCl3) & 146.30, 129.23, 128.95 (t, Jcp = 23.5
Hz), 118.40, 115.07, 114.97; HRMS (ESI) m/z ([M+H]") Calcd. for CcH7DN 95.0714,
found: 95.0720.
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D
Benzen-2-d-amine (55)°. The representative procedure was followed using 2-
chloroaniline (25.52 mg, 0.20 mmol) and D>O (36 pL, 2.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc =5 : 1) yielded 55 (16.5 mg, 88 %) as a white solid.
More than 99 % Deuterium incorporation was determined by 'H NMR. 'H NMR (500
MHz, CDCl3) 6 7.10 — 7.06 (m, 2H), 6.68 (t,J= 7.0 Hz, 1H), 6.66 — 6.60 (m, 1H), 3.37
(s,2H); BC NMR (125 MHz, CDCl3) 6 146.26, 129.24, 129.14, 118.53, 115.09, 114.80

(t, Jo-p = 24.0 Hz); HRMS (ESI) m/z ([M+H]") Calcd. for CéH7DN 95.0714, found:
95.0715.

D

Naphthalen-1-d-2-amine (56). The representative procedure was followed using 1-

chloronaphthalen-2-amine (35.41 mg, 0.20 mmol) and DO (36 pL, 2.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =5 : 1) yielded 56 (20.4 mg,
71 %) as a white solid. 75 % Deuterium incorporation was determined by '"H NMR. 'H
NMR (500 MHz, CDCl) 6 7.67 (d, J= 8.0 Hz, 1H), 7.64 (d, /= 8.0 Hz, 1H), 7.58 (d,
J=8.0Hz, 1H), 7.37-7.33 (m, 1H), 7.23 - 7.19 (m, 1H), 6.96 — 6.95 (m, 0.25H), 6.91
(d, J = 8.0 Hz, 1H), 3.76 (br, 2H); 3C NMR (125 MHz, CDCls) & 144.05, 134.89,
129.14, 127.95, 127.67, 126.29, 125.76, 122.42, 118.19, 108.56, 108.25 (t, Jc o = 24.0
Hz); HRMS (ESI) m/z ((M+H]") Calcd. for CioHoDN 145.0871, found: 145.0879.

HZN@D
NH,

Benzene-2-d-1,4-diamine (57). The representative procedure was followed using 2-

chlorobenzene-1,4-diamine (28.41 mg, 0.20 mmol) and D>O (36 pL, 2.0 mmol).

Isolation by column chromatography (n-hexane : EtOAc =1 : 1) yielded 57 (19.4 mg,
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89 %) as a white solid. 54 % Deuterium incorporation was determined by '"H NMR. 'H
NMR (500 MHz, CDCl3) 6 6.92 (t,J = 8.0 Hz, 1H), 6.12 — 6.10 (m, 2H), 6.01 (t, J =
8.0 Hz, 0.46H), 3.45 (br, 4H); '3C NMR (125 MHz, CDCl3) 6 147.45, 130.11, 105.92,
101.90; HRMS (ESI) m/z ([M+H]") Calcd. for CsHsDN> 110.0823, found: 110.0830.

/@NHZ
Cl D

4-Chlorobenzen-2-d-amine (58). The representative procedure was followed using 4-

chloro-2-iodoaniline (50.69 mg, 0.20 mmol) and D>O (36 pL, 2.0 mmol). Isolation by
column chromatography (n-hexane : EtOAc =5 : 1) yielded 58 (18.2 mg, 71 %) as a
yellow liquid. More than 99% Deuterium incorporation was determined by '"H NMR.
'TH NMR (500 MHz, CDCls) 6 7.03 — 7.00 (m, 2H), 6.53 — 6.51 (m, 1H), 3.48 (br, 2H);
13C NMR (125 MHz, CDCls) & 144.85, 129.06, 128.97, 123.11, 116.20, 115.91 (t, Jc-
p = 24.0 Hz); HRMS (ESI) m/z ([IM+H]") Caled. for CsH¢DCIN 129.0324, found:
129.0321.

Br D

4-Bromobenzen-2-d-amine (59). The representative procedure was followed using 4-

bromo-2-iodoaniline (59.58 mg, 0.20 mmol) and D,O (36 pL, 2.0 mmol). Isolation by
column chromatography (n-hexane : EtOAc =5 : 1) yielded 59 (25.6 mg, 74 %) as a
colorless liquid. More than 99% Deuterium incorporation was determined by 'H NMR.
TH NMR (500 MHz, CDCl3) 6 7.16 — 7.14 (m, 2H), 6.48 — 6.46 (m, 1H), 3.48 (br, 2H);
13C NMR (125 MHz, CDCl3) 6 145.31, 131.94, 131.85, 116.66, 116.38 (t, Jc_p = 24.0
Hz), 110.12; HRMS (ESI) m/z ([M+H]") Calcd. for CéHsDBrN 172.9819, found:
172.9826.
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D

Benzen-2,6-d2-amine (60)'°. The representative procedure was followed using 2,6-
dichloroaniline (32.41 mg, 0.20 mmol) and D,O (72 pL, 4.0 mmol). Isolation by
column chromatography (n-hexane : EtOAc =5 : 1) yielded 60 (13.9 mg, 73 %) as an
orange liquid. 93% Deuterium incorporation was determined by 'H NMR. 'TH NMR
(500 MHz, CDCl3) 6 7.08 (d, J="7.5 Hz, 2H), 6.68 (t, J= 7.5 Hz, 1H), 6.61 (d, J=7.5
Hz, 0.15H), 3.54 (br, 2H); 3C NMR (125 MHz, CDCls) & 146.19, 129.13, 118.51,
115.07, 114.79 (t, Jc-p = 24.0 Hz); HRMS (ESI) m/z ((M+H]") Calcd. for CcH¢D2N
96.0777, found: 96.0785.

D
/@iNHZ
Me D

2,6-d>-4-Methylaniline (61)!7. The representative procedure was followed using 2,6-

dichloro-4-methylaniline (35.21 mg, 0.20 mmol) and D>O (72 pL, 4.0 mmol). Isolation
by column chromatography (n-hexane : EtOAc =5 : 1) yielded 61 (16.4 mg, 75 %) as
an orange liquid. 96% Deuterium incorporation was determined by '"H NMR. 'TH NMR
(500 MHz, CDCI3) 6 6.88 (s, 2H), 6.52 (d, J = 8.5 Hz, 0.08H), 3.36 (br, 2H), 2.16 (s,
3H); 3C NMR (125 MHz, CDCl3) & 143.63, 129.58, 127.71, 115.21, 114.93 (t, Jc b =
23.5 Hz), 20.41; HRMS (ESI) m/z ((M+H]") Caled. for C7HgD>N 110.0933, found:
110.0932.

4,6-d>-2-Methylaniline (62). The representative procedure was followed using 2,4-
dichloro-6-methylaniline (35.21 mg, 0.20 mmol) and DO (72 uL, 4.0 mmol). Isolation
by column chromatography (n-hexane : EtOAc =5 : 1) yielded 62 (14.8 mg, 68 %) as

an orange liquid. 92% Deuterium incorporation was determined by 'H NMR. "H NMR
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(500 MHz, CDCI3) 6 6.97 — 6.98 (m, 2H), 6.65 — 6.59 (m, 0.13H), 3.50 (br, 2H), 2.09
(s,3H); 3C NMR (125 MHz, CDCl3) 8 144.43, 130.27, 126.68, 122.26, 118.56, 118.30
(t,J=24.5 Hz), 114.86, 114.58 (t, Jc_p = 24.5 Hz), 17.29; HRMS (ESI) m/z ((M+H]")
Calcd. for C7HsD>N 110.0933, found: 110.0943.

D
D D

Benzen-2,4,6-d3-amine (63)'°. The representative procedure was followed using 2,4,6-

trichloroaniline (39.29 mg, 0.20 mmol) and D,O (108 pL, 6.0 mmol). Isolation by
column chromatography (n-hexane : EtOAc = 5 : 1) yielded 63 (15.5 mg, 87 %) as
yellow liquid. Series of deuterium incorporation was determined by '"H NMR. 'H NMR
(500 MHz, CDCl) 6 7.14 (s, 2H), 6.75 (t, J = 7.5 Hz, 0.13H), 6.67 (d, J = 7.5 Hz,
0.21H) 3.62 (br, 2H); *C NMR (125 MHz, CDCl3) 8 146.20, 129.00, 118.47, 118.20
(t, Jop = 25.0 Hz), 115.04, 114.76 (t, Jcp = 24.0 Hz); HRMS (ESI) m/z ((M+H]")
Calcd. for C¢HsD3N 97.0840, found: 97.0847.

‘?J§<
D F

2-(2-Fluorophenyl-4-d)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (64). The

representative procedure was followed using 2-(4-chloro-2-fluorophenyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (51.32 mg, 0.20 mmol) and D>O (36 pL, 2.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =50 : 1) yielded 64 (37.0 mg,
83 %) as colorless liquid. 99% Deuterium incorporation was determined by 'H NMR.
'"H NMR (400 MHz, CDCI3) § 7.65 (t, J = 7.0 Hz, 1H), 7.06 (d, J = 7.0 Hz, 1H), 6.95
(d, J=7.0 Hz, 1H), 1.29 (s, 12H); 3C NMR (100 MHz, CDCl3) § 167.17 (d, J=249.0
Hz), 136.80 (d, J = 8.0 Hz), 132.91 (t, Jc o = 28.0 Hz), 123.44 (d, J= 3.0 Hz), 115.12
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(d, J=24.0 Hz), 83.86, 24.79; 1’F NMR (301 MHz, CDCI3) § -102.626; HRMS (ESI)
m/z ((M+H]") Calcd. for C12H16DBFO> 224.1363, found: 224.1359.

2-(3-Methoxyphenyl-4-d)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane  (65). The
representative procedure was followed using 2-(4-chloro-3-methoxyphenyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (53.71 mg, 0.20 mmol) and D>O (36 uL, 2.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =20 : 1) yielded 65 (41.8 mg,
89 %) as orange liquid. 87% Deuterium incorporation was determined by 'H NMR. 'H
NMR (400 MHz, CDCI3) 6 7.34 — 7.32 (m, 1H), 7.25 — 7.20 (m, 2H), 6.94 — 6.91 (m,
0.13H), 3.75 (s, 3H), 1.29 (s, 12H); 13C NMR (125 MHz, CDCl3) § 158.96, 128.78,
127.12, 118.72, 117.51 (t, Jcp = 23.0 Hz), 83.76, 55.16, 24.81; HRMS (ESI) m/z
([M+H]") Calcd. for Ci13H19DBO3 236.1563, found: 236.1561.

4,4,5,5-Tetramethyl-2-(phenyl-2-d)-1,3,2-dioxaborolane (66)'®. The representative
procedure was followed using 2-(2-chlorophenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (47.70 mg, 0.20 mmol) and D>O (36 pL, 2.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc = 50 : 1) yielded 66 (36.9 mg, 90 %) as yellow
liquid. More than 99% Deuterium incorporation was determined by '"H NMR. '"H NMR
(400 MHz, CDCl3) 6 7.73 (d, J=7.5 Hz, 1H), 7.37 (t, J= 7.5 Hz, 1H), 7.30 — 7.27 (m,
2H), 1.27 (s, 12H); 13C NMR (100 MHz, CDCl3) § 134.70, 134.41 (t, Jc-p = 24.0 Hz),
131.22, 127.68, 127.56, 83.73, 24.84; HRMS (ESI) m/z ([M+H]") Calcd. for
C12H17DBO> 206.1457, found: 206.1451.
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4,4,5,5-Tetramethyl-2-(phenyl-3-d)-1,3,2-dioxaborolane (67)'%. The representative
procedure was followed wusing 2-(3-chlorophenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (47.70 mg, 0.20 mmol) and D>O (36 pL, 2.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc = 50 : 1) yielded 67 (35.7 mg, 87 %) as yellow
liquid. 89% Deuterium incorporation was determined by '"H NMR. 'H NMR (400 MHz,
CDCI3) 6 7.75—7.73 (m, 2H), 7.39 — 7.37 (m, 1H), 7.29 (t, J=7.5 Hz, 1.11H), 1.27 (s,
12H); *C NMR (100 MHz, CDCl3) 6 134.72, 134.60, 131.22, 131.12, 127.68, 127.38
(t, Jo-p = 24.0 Hz), 83.73, 24.85; HRMS (ESI) m/z ((M+H]") Calcd. for C12Hi7DBO>
206.1457, found: 206.1462.

9J§<
D

4,4,5,5-Tetramethyl-2-(phenyl-4-d)-1,3,2-dioxaborolane (68)'%. The representative

procedure was followed using 2-(4-chlorophenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (47.70 mg, 0.20 mmol) and D>O (36 pL, 2.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc =20 : 1) yielded 68 (37.7 mg, 92 %) as a colorless
liquid. More than 99 % Deuterium incorporation was determined by '"H NMR. '"H NMR
(500 MHz, CDCl3) 6 7.74 (d, J= 8.0 Hz, 2H), 7.30 (d, /= 8.0 Hz, 2H), 1.27 (s, 12H);
13C NMR (125 MHz, CDCl3) & 134.69, 130.94 (t, Jcp = 30.0 Hz), 127.57, 83.73,
24.84; HRMS (ESI) m/z (([M+H]") Calcd. for C12Hi7DBO; 206.1457, found: 206.1454.
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5,5-Dimethyl-2-(phenyl-4-d)-1,3,2-dioxaborinane (69). The representative procedure
was followed using 2-(4-chlorophenyl)-5,5-dimethyl-1,3,2-dioxaborinane (44.90 mg,
0.20 mmol) and DO (36 pL, 2.0 mmol). Isolation by column chromatography (n-
hexane : EtOAc =50 : 1) yielded 69 (31.0 mg, 81 %) as yellow liquid. More than 99%
Deuterium incorporation was determined by 'H NMR. "H NMR (400 MHz, CDCl3) 6
7.72 (d, J = 8.0 Hz, 2H), 7.27 (d, J = 8.0 Hz, 1H), 3.69 (s, 4H), 0.95 (s, 6H); 13C NMR
(100 MHz, CDCls) 6 133.79, 130.34 (t, Jc-p = 24.0 Hz), 127.55, 127.44, 72.28, 31.86,
21.88; HRMS (ESI) m/z ([M+H]") Caled. for C11H1sDBO> 192.1301, found: 192.1307.

9J§<
F3CJ©/B\O
D

4,4,5,5-Tetramethyl-2-(3-(trifluoromethyl)phenyl-4-d)-1,3,2-dioxaborolane (70).

The  representative  procedure  was followed  using  2-(4-chloro-3-
(trifluoromethyl)phenyl)-4.,4,5,5-tetramethyl-1,3,2-dioxaborolane (61.30 mg, 0.20
mmol) and DO (36 uL, 2.0 mmol). Isolation by column chromatography (n-hexane :
EtOAc = 50 : 1) yielded 70 (33.3 mg, 61 %) as colorless liquid. More than 99%
Deuterium incorporation was determined by 'H NMR. 'H NMR (400 MHz, CDCl:) &
7.99 (s, 1H), 7.90 (d, J= 7.5 Hz, 1H), 7.41 (d, J = 7.5 Hz, 1H), 1.29 (s, 12H); 3C NMR
(100 MHz, CDCl3) 6 137.97, 131.33 (q, J = 3.5 Hz), 129.90 (q, J = 40.0 Hz), 127.89,
124.27 (q,J=240.0 Hz), 84.26, 24.85; ’F NMR (301 MHz, CDCls) 6 -62.607, HRMS
(ESI) m/z ((M+H]") Calcd. for C13Hi1sDBF302 274.1331, found: 274.1340.
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4,4,5,5-Tetramethyl-2-(phenyl-2,4-d2)-1,3,2-dioxaborolane (71). The representative
procedure was followed using 2-(2,4-dichlorophenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (54.59 mg, 0.20 mmol) and D>O (72 pL, 4.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc = 50 : 1) yielded 71 (35.9 mg, 87 %) as colorless
liquid. More than 99% Deuterium incorporation was determined by 'H NMR. 'H NMR
(400 MHz, CDCls) 6 7.73 (t, J = 7.5 Hz, 1H), 7.30 — 7.28 (m, 2H), 1.27 (s, 12H); 13C
NMR (100 MHz, CDCl3) 6 134.70, 134.41 (t, Jcp = 24.0 Hz), 130.90 (t, Jc-p =24.0
Hz), 127.57, 127.45, 83.74, 24.85; HRMS (ESI) m/z ([M+H]") Calcd. for
C12H16D2B0O; 207.1520, found: 207.1521.

4,4,5,5-Tetramethyl-2-(phenyl-3,4-d2)-1,3,2-dioxaborolane (72). The representative
procedure was followed using 2-(3,4-dichlorophenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (54.59 mg, 0.20 mmol) and D,0O (72 pL, 4.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc = 50 : 1) yielded 72 (31.7 mg, 77 %) as colorless
liquid. 98% Deuterium incorporation was determined by 'H NMR. 'H NMR (400 MHz,
CDClI3) 6 7.75 — 7.73 (m, 2H), 7.28 (d, J = 7.5 Hz, 1.06H), 1.27 (s, 12H); 3C NMR
(100 MHz, CDCIl3) 6 134.72, 134.60, 130.81 (t, Jc b = 24.0 Hz), 127.56, 127.28 (t, Jc-
p = 24.0 Hz), 83.73, 24.85; HRMS (ESI) m/z ([M+H]") Caled. for Ci2HisD2BO:
207.1520, found: 207.1525.
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4,4,5,5-Tetramethyl-2-(phenyl-2,4,6-d3)-1,3,2-dioxaborolane (73). The
representative  procedure was followed using 4.,4,5,5-tetramethyl-2-(2,4,6-
trichlorophenyl)-1,3,2-dioxaborolane (61.48 mg, 0.20 mmol) and D,O (108 pL, 6.0
mmol). Isolation by column chromatography (n-hexane : EtOAc = 50 : 1) yielded 73
(29.4 mg, 71 %) as colorless liquid. Series of deuterium incorporation was determined
by 'THNMR. 'H NMR (400 MHz, CDCls) 8 7.29 (s, 2H), 1.27 (s, 12H); 13C NMR (100
MHz, CDCl3) & 127.46, 121.22, 83.74, 24.85; HRMS (ESI) m/z ([M+H]") Calcd. for
C12H15D3B0O2 208.1583, found: 208.1580.

Isopropyl (phenyl-3-d)carbamate (74). The representative procedure was followed
using isopropyl (3-chlorophenyl)carbamate (42.73 mg, 0.20 mmol) and D>O (36 pL,
2.0 mmol). Isolation by column chromatography (n-hexane : EtOAc = 20 : 1) yielded
74 (30.6 mg, 85 %) as a white solid. 80 % Deuterium incorporation was determined by
'HNMR. '"H NMR (500 MHz, CDCl3) 6 7.39 — 7.38 (m, 2H), 7.30 — 7.27 (m, 1.20H),
7.05—7.03 (m, 1H), 6.68 (s, 1H), 1.29 (s, 6H); *C NMR (125 MHz, CDCl3) 6 153.21,
138.06, 128.94, 128.66 (t, Jcp = 24.5 Hz), 123.14, 123.03, 118.51, 68.63, 22.04;
HRMS (ESI) m/z ([M+H]") Calcd. for C1oHi3DNO> 181.1082, found: 181.1089.

R

Ethyl 2-methyl-2-(phenoxy-4-d)propanoate (75)'°. The representative procedure was

followed using ethyl 2-(4-chlorophenoxy)-2-methylpropanoate (48.54 mg, 0.20 mmol)
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and D>O (36 puL, 2.0 mmol). Isolation by column chromatography (n-hexane : EtOAc
=50: 1) yielded 75 (31.4 mg, 75 %) as a colorless oil. 99 % Deuterium incorporation
was determined by 'H NMR. 'H NMR (500 MHz, CDCl3) 6 7.24 (d, J = 8.5 Hz, 2H),
6.85 (d, J=8.5 Hz, 2H), 4.24 (q,J = 7.5 Hz, 2H), 1.60 (s, 6H), 1.24 (t, /= 7.5 Hz, 3H);
13C NMR (125 MHz, CDCl3) & 174.32, 155.38, 128.99, 121.77 (t, Jcb = 24.5 Hz),
119.05, 78.99, 61.37, 25.35, 14.04; HRMS (ESI) m/z ([M+H]") Calcd. for C12H;6DO3
210.1235, found: 210.1234.

0O
(J T o
)

Isopropyl  2-(4-(benzoyl-4-d)phenoxy)-2-methylpropanoate  (76) '.  The

representative procedure was followed  using isopropyl 2-(4-(4-
chlorobenzoyl)phenoxy)-2-methylpropanoate (72.17 mg, 0.20 mmol) and D>O (36 uL,
2.0 mmol). Isolation by column chromatography (n-hexane : EtOAc = 20 : 1) yielded
76 (45.2 mg, 69 %) as a white solid. More than 99 % Deuterium incorporation was
determined by 'H NMR. '"H NMR (500 MHz, CDCl3) & 7.76 (t,J = 9.0 Hz, 4H), 7.47
(d, /=9.0 Hz, 2H), 6.87 (d, /= 9.0 Hz, 2H), 5.09 (sept, J = 8.0 Hz, 1H), 1.66 (s, 6H),
1.21 (d, J = 8.0 Hz, 6H); 13C NMR (125 MHz, CDCl3) & 195.48, 173.11, 159.49,
138.10, 132.00, 131.60 (t, Jc-p =24.0 Hz), 130.55, 129.68, 128.03, 117.11, 79.32, 69.26,
25.33, 21.48; HRMS (ESI) m/z ([M+H]") Calcd. for C20H2.DO4 328.1654, found:
328.1659.

3-Methyl-2-(phenyl-4-d)-1,3-thiazinan-4-one 1,1-dioxide (77). The representative

procedure was followed using 2-(4-chlorophenyl)-3-methyl-1,3-thiazinan-4-one 1,1-
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dioxide (54.75 mg, 0.20 mmol) and D>O (36 puL, 2.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc=1: 1) yielded 77 (37.5 mg, 78 %) as a white solid.
99 % Deuterium incorporation was determined by 'H NMR. 'H NMR (500 MHz,
CDCls) 6 7.42 (d, J = 8.0 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 5.22 (s, 1H), 3.29 — 3.25
(m, 1H), 3.12 — 3.04 (m, 3H), 2.90 (s, 3H); *C NMR (125 MHz, CDCl3) & 166.11,
130.12 (t, Jc-p = 24.5 Hz), 130.08, 129.15, 128.04, 80.57, 43.24, 36.20, 30.52; HRMS
(ESI) m/z ([M+H]") Calcd. for C11H13DNO3S 241.0752, found: 241.0757.

RSN S e

Phenyl-2-d 5-(2,5-dimethylphenoxy)-2,2-dimethylpentanoate (78). The

representative procedure was followed using 2-chlorophenyl 5-(2,5-dimethylphenoxy)-
2,2-dimethylpentanoate (72.18 mg, 0.20 mmol) and DO (36 pL, 2.0 mmol). Isolation
by column chromatography (n-hexane : EtOAc =5 : 1) yielded 78 (40.6 mg, 62 %) as
a white solid. 99% Deuterium incorporation was determined by '"H NMR. 'H NMR
(500 MHz, CDCl3) 6 7.25 — 7.22 (m, 2H), 7.10 — 7.07 (m, 1H), 6.93 — 6.88 (m, 2H)
6.56 — 6.52 (m, 2H), 3.87 — 3.85 (m, 2H), 2.20 (s, 3H), 2.08 (s, 3H), 1.78 — 1.77 (m,
4H), 1.26 (s, 6H); *C NMR (125 MHz, CDCI3) & 176.16, 156.80, 150.91, 136.33,
130.27, 129.24, 129.14, 125.52, 123.51, 121.42, 121.16 (t, Jc-p = 25.0 Hz), 120.69,
111.88, 67.69, 42.31, 37.08, 25.20, 25.06, 21.31, 15.71; HRMS (ESI) m/z ([M+H]")
Calcd. for C21H26DO5 328.2017, found: 328.2020.

Beeane

Phenyl-2-d (S)-2-(6-methoxynaphthalen-2-yl)propanoate (79). The representative

procedure was followed using 2-chlorophenyl (5)-2-(6-methoxynaphthalen-2-
yl)propanoate (68.16 mg, 0.20 mmol) and D>O (36 pL, 2.0 mmol). Isolation by column

chromatography (n-hexane : EtOAc =5 : 1) yielded 79 (43.0 mg, 70 %) as a white solid.
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99% Deuterium incorporation was determined by 'H NMR. '"H NMR (500 MHz,
CDClz) 6 7.89 — 7.82 (m, 3H), 7.63 — 7.61 (m, 1H), 7.42 — 7.39 (m, 2H), 7.29 — 7.23
(m, 3H), 7.12 -7.10 (m, 1H), 4.20 (q,J= 7.0 Hz, 1H), 3.97 (s, 3H), 1.81 (d, /= 7.0 Hz,
3H); 3C NMR (125 MHz, CDCl3) 6 173.01, 157.66, 150.72, 135.06, 133.74, 129.21,
129.18, 129.08, 128.90, 127.27, 126.03, 126.00, 125.60, 121.28, 121.00 (t, Jc-p = 25.0
Hz), 118.99, 105.55, 55.12, 45.46, 18.41; HRMS (ESI) m/z ([M+H]") Calcd. for
C20H13DO3 308.1391, found: 308.1400.

Phenyl-2-d 4-(N,N-dipropylsulfamoyl)benzoate (80). The representative procedure
was followed using 2-chlorophenyl 4-(N,N-dipropylsulfamoyl)benzoate (79.18 mg,
0.20 mmol) and D>O (36 pL, 2.0 mmol). Isolation by column chromatography (n-
hexane : EtOAc =5 : 1) yielded 80 (47.8 mg, 66 %) as a white solid. 99% Deuterium
incorporation was determined by '"H NMR. '"H NMR (500 MHz, CDCls) & 8.22 — 8.20
(m, 2H), 7.85 — 7.84 (m, 2H), 7.35 - 7.32 (m, 2H), 7.20 — 7.17 (m, 1H), 7.13 = 7.11 (m,
1H), 3.05 — 3.02 (m, 4H), 1.49 — 1.44 (m, 4H), 0.80 — 0.77 (m, 6H); 13C NMR (125
MHz, CDCl) o 163.64, 150.45, 144.74, 132.70, 130.60, 129.41, 129.31, 126.99,
126.03, 121.31, 121.05 (t, Jc b = 25.0 Hz), 49.80, 21.78, 11.00; HRMS (ESI) m/z
([M+H]") Calcd. for C19H23DNO4S 363.1483, found: 363.1488.

D

Anthracene-9-d (81)>. The representative procedure was followed using 9-

chloroanthracene (42.54 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol). Isolation by

column chromatography (n-hexane) yielded 81 (30.8 mg, 86 %) as a colorless oil. 99%
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Deuterium incorporation was determined by '"H NMR. 'H NMR (500 MHz, CDCls) §
8.33 (s, 1H), 7.91 (q, J = 3.5 Hz, 4H), 7.37 (q, J = 3.5 Hz, 4H); *C NMR (125 MHz,
CDClI3) 6 131.65, 131.58, 128.14, 128.09, 126.17, 125.83 (t, Jc-p = 24.0 Hz), 125.31;
HRMS (ESI) m/z ([M+H]") Calcd. for C1sHioD 180.0918, found: 180.0921.

Anthracene-9,10-d> (82). The representative procedure was followed using 9,10-

dichloroanthracene (49.2 mg, 0.20 mmol) and D,O (36 pL, 2.0 mmol). Isolation by
column chromatography (n-hexane) yielded 82 (29.2 mg, 81 %) as a colorless oil. 86%
Deuterium incorporation was determined by 'H NMR. 'H NMR (500 MHz, CDCls) &
8.33 (s, 0.28H), 7.91 (q,J = 3.5 Hz, 4H), 7.37 (q, J = 3.5 Hz, 4H); 1*C NMR (125 MHz,
CDCl3) 6 131.65, 131.57, 128.14, 128.09, 126.17, 125.81 (t, Jc-p = 24.0 Hz), 125.30;
HRMS (ESI) m/z ([M+H]") Calcd. for C14HoD> 181.0981, found: 181.0990.

e

2,3-Dihydrobenzofuran-6-d (83). The representative procedure was followed using 6-
chloro-2,3-dihydrobenzofuran (30.92 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =50 : 1) yielded 83 (18.9 mg,
78 %) as a colorless oil. 99 % Deuterium incorporation was determined by 'H NMR.
'"H NMR (500 MHz, CDCl3) & 7.21 — 7.20 (m, 1H), 7.12 (d, J = 8.5 Hz, 1H), 6.58 (d,
J=8.5Hz, 1H), 4.49 (t, J=9.0 Hz, 2H), 3.12 (t,J= 9.0 Hz, 2H); 3*C NMR (125 MHz,
CDCl3) 0 159.23, 130.65, 129.42, 127.83, 112.01, 110.81, 71.52, 29.63; HRMS (ESI)
m/z ([M+H]") Calcd. for CgHsDO 122.0711, found: 122.0715.
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1,3-Dimethoxybenzene-4-d (84)*. The representative procedure was followed using 1-
chloro-2,4-dimethoxybenzene (34.52 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =50 : 1) yielded 84 (17.8 mg,
64 %) as a colorless oil. 99 % Deuterium incorporation was determined by 'H NMR.
'TH NMR (500 MHz, CDCl3) 6 7.33 (d, /= 9.0 Hz, 1H), 6.41 (d, J=2.5 Hz, 1H), 6.32
(dd, J = 2.5Hz, 2.5 Hz, 1H), 3.79 (s, 3H), 3.72 (s, 3H); 3C NMR (125 MHz, CDCl3)
6 160.21, 156.52, 133.12, 105.87, 102.43, 99.97, 56.12, 55.54; HRMS (ESI) m/z
([M+H]") Calcd. for CgH10DO> 140.0816, found: 140.0821.

Ph/@\D

S

2-Phenylthiophene-5-d (85). The representative procedure was followed using 2-
chloro-5-phenylthiophene (38.94 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol). Isolation
by column chromatography (n-hexane : EtOAc =50 : 1) yielded 85 (26.1 mg, 81 %) as
a colorless oil. 95 % Deuterium incorporation was determined by 'H NMR. '"H NMR
(500 MHz, CDCl3) 6 7.54 — 7.52 (m, 2H), 7.29 (t,J = 7.5 Hz, 2H), 7.22 (d, J= 3.5 Hz,
1H), 7.19 (t,J=7.5 Hz, 1.05H), 6.99 (d, J= 3.5Hz, 1H); '3C NMR (125 MHz, CDCls)
0 144.31, 134.39, 128.85, 127.81, 127.42, 125.93, 124.80, 124.57 (t, Jc-p = 24.5 Hz),
123.04; HRMS (ESI) m/z ([M+H]") Calcd. for C1oHsDS 162.0482, found: 162.0485.

1-Phenyl-1H-pyrazole-4-d (86). The representative procedure was followed using 4-
chloro-1-phenyl-1H-pyrazole (35.72 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol).
Isolation by column chromatography (n-hexane : EtOAc =50 : 1) yielded 86 (23.8 mg,

82 %) as a colorless oil. More than 99 % Deuterium incorporation was determined by
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'"H NMR. 'H NMR (500 MHz, CDCl3) § 7.84 (s, 1H), 7.65 — 7.61 (m, 3H), 7.37 (t, J
=7.5Hz, 2H), 7.20 (t,J = 7.5 Hz, 1H); 3C NMR (125 MHz, CDCl3) 6 140.94, 140.18,
129.37,126.61, 126.39, 119.17, 107.37 (t, Jc-p = 21.0 Hz); HRMS (ESI) m/z ((M+H]")
Calcd. for CoHsDN» 146.0823, found: 146.0821.

MeO
~0
HO

D

4-Hydroxy-3-methoxybenzaldehyde-5-d (87). The representative procedure was
followed using 3-chloro-4-hydroxy-5-methoxybenzaldehyde (37.32 mg, 0.20 mmol)
and DO (18 pL, 1.0 mmol). Isolation by column chromatography (n-hexane : EtOAc
=10 : 1) yielded 87 (24.2 mg, 79 %) as a white solid. 88 % Deuterium incorporation
was determined by 'H NMR. '"H NMR (500 MHz, CDCl3) 4 9.76 (s, 0.72H), 7.36 (s,
2H), 6.98 — 6.96 (m, 0.12H), 6.15 (s, 1H), 3.90 (s, 3H); 13C NMR (125 MHz, CDCl3)
6 190.85, 151.61, 147.12, 129.88, 127.40, 114.35, 114.10 (t, Jc-p = 25.0 Hz), 108.74,
56.12; HRMS (ESI) m/z ((M+H]") Calcd. for CsHsDO3 154.0609, found: 154.0611.

OMe

9-Methoxy-7H-furo[3,2-g|chromen-7-one-4-d (88). The representative procedure
was followed using 4-chloro-9-methoxy-7H-furo[3,2-g]chromen-7-one (50.13 mg,
0.20 mmol) and D>O (18 pL, 1.0 mmol). Isolation by column chromatography (n-
hexane : EtOAc=100: 1) yielded 88 (29.5 mg, 68 %) as a white solid. 90 % Deuterium
incorporation was determined by 'H NMR. 'H NMR (500 MHz, CDCl3) 6 7.77 (d, J
=4.7 Hz, 1H), 7.69 (d, J = 1.3 Hz, 1H), 7.35 (s, 0.1H), 6.82 (d, /= 1.3 Hz, 1H), 6.37
(d, J = 4.7 Hz, 1H), 4.30 (s, 3H); 3*C NMR (125 MHz, CDCl3) & 160.39, 147.70,
146.60, 144.24, 142.99, 132.77, 126.00, 116.39, 114.71, 112.88, 112.59 (t, Jc-p = 25.5
Hz), 106.66, 61.29; HRMS (ESI) m/z ((M+H]") Calcd. for C12HsDO4 218.0558, found:
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218.0563.

0]

5-((3,5-Dimethylphenoxy-4-d)methyl)oxazolidin-2-one (89). The representative
procedure was followed using 5-((4-chloro-3,5-dimethylphenoxy)methyl)oxazolidin-
2-one (51.14 mg, 0.20 mmol) and DO (18 pL, 1.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc=1: 1) yielded 89 (27.6 mg, 62 %) as a white solid.
99 % Deuterium incorporation was determined by 'H NMR. 'H NMR (500 MHz,
CDClI3) 8 6.65 (s, 2H), 6.11 (s, 1H), 4.97 — 4.92 (m, 1H), 4.10 — 4.09 (m, 2H), 3.76 (t,
J = 8.5 Hz, 1H), 3.61 — 3.58 (m, 1H), 2.34 (s, 6H); 13C NMR (125 MHz, CDCl3)
159.49, 155.89, 137.32, 127.16, 114.63, 74.13, 68.22, 42.65, 20.88; HRMS (ESI) m/z
([M+H]") Calcd. for C12HisDNO3 223.1187, found: 223.1190.

OO | o
(0]
MeO
D

Ethyl (S8)-2-(6-methoxynaphthalen-2-yl-5-d)propanoate (90). The representative

procedure was followed wusing ethyl (S)-2-(5-chloro-6-methoxynaphthalen-2-
yl)propanoate (58.55 mg, 0.20 mmol) and D>O (18 pL, 1.0 mmol). Isolation by column
chromatography (n-hexane : EtOAc=1:1) yielded 90 (37.9 mg, 73 %) as a white solid.
99 % Deuterium incorporation was determined by 'H NMR. '"H NMR (500 MHz,
CDCI3) 6 7.60 (t, J = 9.0 Hz, 3H), 7.32 (d, J = 6.5 Hz, 1H), 7.04 (d, J = 9.0 Hz, 1H),
4.08 — 4.00 (m, 2H), 3.80 (s, 3H), 3.74 (q, J = 7.0 Hz, 1H), 1.48 (d, J = 7.5 Hz, 3H),
1.11 (t,J=7.0 Hz, 3H); 3C NMR (125 MHz, CDCl3) 8 174.62, 157.52, 135.80, 133.55,
129.20, 128.88, 126.99, 126.19, 125.85, 118.88, 105.24 (t, Jc b =24.0 Hz), 60.68, 55.24,
45.45, 18.57, 14.09; HRMS (ESI) m/z ([M+H]") Caled. for CisHisDO3 260.1391,
found: 260.1394.

S45



5. General procedure for the synthesis of aryl chlorides

NCS (1.2 equiv.)
DMSO (20 mol%)

CHCI3, RT, 12 h

Jiao chlorination

00 0 T, e
O MeO ome S ’;h

O D oY

from metaxalone from Naproxen

from Vanillin from xanthotoxin

Synthesis of aryl chlorides via Jiao chlorination: > Aromatic compound (0.5 mmol)
and NCS (79.8 mg, 0.6 mmol) were dissolved in CHCl; (2 mL). DMSO (7 uL, 0.1
mmol) was added to the solution under air at 25 °C and the mixture were stirred for the
required time. After concentrating in vacuum, the residue was purified by

chromatography on silica gel to afford the chlorinated product.

DMAP (10 mol%)

- A, e Y
ot 0 /@* RS
o~y J@

MeO

from gemfibrozil from naproxen from probenecid

Synthesis of chloro-substituted esters:?' In a 50 mL round-bottomed flask fitted with
a magnetic stir bar, a mixture of 2-chlorophenol (0.5 mmol), corresponding acid (0.5
mmol), and DMAP (10 mol%) was dissolved in CH2Cl,. The mixture was placed in an
ice bath and stirred for 10 min before DCC (0.5 mmol) was added. The mixture was
allowed to stir at room temperature for 16 h. The solid precipitate was filtered and
washed twice with CH>Cl>. The combined organic layers were washed with water, dried
over anhydrous Na,SOg, filtered, and concentrated under reduced pressure. The residue

was purified by flash chromatography on silica gel to afford the corresponding products.
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6. Mechanistic studies

1. Kinetic analysis experiment??:
1.1 Ordered in catalyst

To a 10 mL Schlenk tube was added sequentially NiClo DME (4.0, 5.0, 6.0, 7.5
mol%), 2,9-dimethyl-1,10-phenanthroline (7.5 mol%), Zn powder (40.0 mg, 0.60
mmol). The vessel was evacuated and filled with argon (three times), DMA (0.50 mL)
was added via syringe and the mixture was stirred at room temperature for 10 min. The
deuterated water (1.0 mmol) was added, followed by the addition of chloride 1 (0.20
mmol) in one portion. DMA (0.50 mL) was subsequently added via syringe. The
resulting solution was stirred for 5 h at room temperature. Over the course of the
reaction a GC-MS analysis was acquired every half-an-hour. The 1,3,5-

trimethoxybenzene as an internal standard to afford GC-MS yield.

Supplementary Table 1. Order with respect to NiClDME

(NiCLDME) / mol% A[2a] At/ 107 57 In(A[2a] At/ 107 sT)
4.0 0.4433 -0.8135
5.0 0.4478 -0.8034
6.0 0.4528 -0.7923
7.5 0.4539 -0.7899

1.2 Ordered in 1

To a 10 mL Schlenk tube was added sequentially NiCloDME (5.0 mol%), 2,9-
dimethyl-1,10-phenanthroline (6.0 mol%), Zn powder (40.0 mg, 0.60 mmol). The
vessel was evacuated and filled with argon (three times), DMA (0.50 mL) was added
via syringe and the mixture was stirred at room temperature for 10 min. The deuterated
water (1.0 mmol) was added, followed by the addition of chloride 1 (0.10, 0.15, 0.20,

0.30 mmol) in one portion. DMA (0.50 mL) was subsequently added via syringe. The
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resulting solution was stirred for 5 h at room temperature. Over the course of the
reaction a GC-MS analysis was acquired every half-an-hour. The 1,3,5-

trimethoxybenzene as an internal standard to afford GC-MS yield.

Supplementary Table 2. Order with respect to 1a

1/ mmol A[2a] At 1/ 105! In(A[2a] At 1/ 10 s
0.1 0.4712 -0.7525
0.15 0.4854 -0.7228
0.2 0.4757 -0.7430
0.3 0.4779 -0.7384

1.3 Ordered in D20

To a 10 mL Schlenk tube was added sequentially NiCl, DME (5.0 mol%), 2,9-
dimethyl-1,10-phenanthroline (6.0 mol%), Zn powder (40.0 mg, 0.60 mmol). The
vessel was evacuated and filled with argon (three times), DMA (0.50 mL) was added
via syringe and the mixture was stirred at room temperature for 10 min. The deuterated
water (0.6, 1.0, 1.6, 2.0 mmol) was added, followed by the addition of chloride 1 (0.20
mmol) in one portion. DMA (0.50 mL) was subsequently added via syringe. The
resulting solution was stirred for 5 h at room temperature. Over the course of the
reaction a GC-MS analysis was acquired every half-an-hour. The 1,3,5-

trimethoxybenzene as an internal standard to afford GC-MS yield.

Supplementary Table 3. Order with respect to D20

D20 / mmol A[2a] At/ 10% s In(A[2a] At1/ 10 sT)
0.6 0.3617 ~1.0169
1.0 0.4557 -0.7859
1.6 0.4307 -0.8423
2.0 0.4266 -0.8519
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1.4 Reaction profile

cl NiCl,'DME (5 mol%) D
0,
. D,0 L1 (6 mol%)
MeO oM Zn (3.0 equiv.)
e e DMA, RT, 5 h MeO OMe
1 (5.0 equiv.) 2

To a 10 mL Schlenk tube was added sequentially NiCl, DME (5.0 mol%), 2,9-
dimethyl-1,10-phenanthroline (6.0 mol%), Zn powder (40.0 mg, 0.60 mmol). The
vessel was evacuated and filled with argon (three times), DMA (0.50 mL) was added
via syringe and the mixture was stirred at room temperature for 10 min. The deuterated
water (20.0 mg, 1.0 mmol) was added, followed by the addition of chloride 1 (0.20
mmol) in one portion. DMA (0.50 mL) was subsequently added via syringe. The
resulting solution was stirred for 5 h at room temperature. Over the course of the
reaction a GC-MS analysis was acquired every half-an-hour. The 1,3,5-

trimethoxybenzene as an internal standard to afford GC-MS yield.

Supplementary Table 3. Reaction profile

Time / min GC-MS yield of 1/ % GC-MS yield of 2/ %
30 96 4
60 83 17
90 71 28
120 56 44
150 29 71
180 18 81
210 1 99
240 0 99

2. Radical experiments:
2.1 Synthesis of 1-chloro-2-(4-methylpent-3-en-1-yl)benzene:

Cl 0]
@/\)’Lo BH3 *THF @/\/\ @M F’Ph3 "BuLi @/\/Y
THF, 78 °C, 3h DCM r.t. THF, 0°C to rt.

S2

According to the reference®’, to a solution of acid (1.0 equiv.) in anhydrous THF (0.5

M) at —78 °C was added a 1 M solution of BH3-THF in THF (1.2 equiv.) dropwise.
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After stirring at =78 °C for 1 h, the reaction temperature was raised to 0 °C and the
reaction was monitored by TLC. Upon completion, the reaction was quenched with
excess MeOH. All volatiles were removed under reduced pressure and the residue was
purified by flash column chromatography to afford S1 as colorless oil.

According to the reference?, to a mixture of pyridinium chlorochromate (PCC) (2.55
g, 11.8 mmol) and dichloromethane (50 mL), the corresponding alcohol S1 was added.
The resulting mixture was stirred for 1 h under room temperature, when TLC analysis
indicated the disappearance of the starting material. The mixture was filtered over silica
gel under vacuum, washing with dichloromethane. The solvent was totally removed
under reduced pressure, resulting in a yellow oil, which was purified by column
chromatography on silica-gel column to obtain the aldehyde S2 as colorless oil.

According to the reference®, a Wittig reaction was conducted to give the final
substrates. The phosphonium salt (4.8 mmol, 1.6 equiv) was suspended in THF (9.0 mL)
under N> and cooled in an ice bath. A solution of "BuLi (3.0 mmol, 1.0 equiv) was
added, and the reaction was stirred at 0 °C for 30 min. Then, the aldehyde S2 was added
to the flask, and the reaction was stirred at room temperature for 1 h. After this time, 15
mL of H,O was added, and the reaction mixture was extracted with EtOAc (3 x 15 mL).
The organic phase was then washed with brine and dried with Na;SOs, and the EtOAc
was evaporated under reduced pressure. Purification to remove triphenylphosphine
oxide by flash column chromatography yielded the final aryl halide containing the

pendant alkene.

2.2 Radical trapping experiment:

cl NiCl,sDME (5 mol%) D
2,9-Me-1,10-phen (6 mol%)
N + DO : g =
2 Zn (3.0 equiv)
DMA, r.t.,, 12 h 53%

To a 10 mL Schlenk tube was added sequentially NiClo DME (4.41 mg, 0.02 mmol),
2,9-dimethyl-1,10-phenanthroline (5.50 mg, 0.02 mmol), Zn powder (40.0 mg, 0.6

mmol). The vessel was evacuated and filled with argon (three times), DMA (0.50 mL)
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was added via syringe and the mixture was stirred at room temperature for 10 min. The
deuterated water (1.0 — 2.0 mmol) was added, followed by the addition of aryl chloride
(0.2 mmol) in one portion. DMA (0.50 mL) was subsequently added via syringe. The
resulting solution was stirred for 12 h at room temperature. After this time, the crude
reaction mixture was diluted with ethyl acetate (10 mL) and washed with water (2.0 mL
% 3). The organic layer was dried over Na>SOg, filtered, and concentrated. The residue
was purified by flash chromatography to get the mixture of aryl chloride and deuterated
product. NMR test shown that, there is no cyclization product can be detected in the
reaction. The peak in 'H-NMR 5.10 (q, J = 2.0 Hz, 1.91 H) showed no cyclization

product can be detected. Suggested that no aryl radical generated in this condition.
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3. Reactions with various reductants:

¢l NiCl,*DME (5 mol%) D
/@\ 2,9-di-Me-1,10-phen (6 mol%) /@\
+ Dzo
MeO OMe Red. (3.0 equiv.) MeO OMe
DMA, RT, 12 h
1 2
entry Red. yield (D inc-)
1 Zn 99% (>99%)
2 Mn 70% (80%)
3 Fe 8%
4 BQPinz + K3PO4 4%
5 TDAE 5%
6 none n.d.

To a 10 mL Schlenk tube was added sequentially NiClo DME (2.20 mg, 0.010 mmol),
2,9-dimethyl-1,10-phenanthroline (2.50 mg, 0.012 mmol), reductant (3.0 equiv., 0.6
mmol). The vessel was evacuated and filled with argon (three times), DMA (0.50 mL)
was added via syringe and the mixture was stirred at room temperature for 10 min. The
deuterated water (20.0 mg, 1.0 mmol, 5.0 equiv.) was added, followed by the addition
of 1-chloro-3,5-dimethoxybenzene (34.52 mg, 0.20 mmol) in one portion. DMA (0.50
mL) was subsequently added via syringe. The resulting solution was stirred for 12 h at
room temperature. After this time, the crude reaction mixture was diluted with ethyl
acetate (10 mL) and washed with water (2.0 mL % 3). A 0.2 mL of solution was collected,
diluted with ethyl acetate (1.0 mL), and analyzed by GC. The yield was determined
versus the internal standard (1,3,5-trimethoxybenzene), the D-incorporation was

determined by GC-MS fragment peak.
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4. Organozinc intermediate experiment:

cl NiCl,*DME (5 mol%) ZnCl D
/@\ 2,9-di-Me-1,10-phen (6 mol%) /@\ D,O (0.5 mL) /@\
>
MeO OMe Zn (3.0 equiv.) MeO oMe | RT.2miny0 OMe
DMA, RT, 1h
1 2, trace

organozinc intermediate

To a 10 mL Schlenk tube was added sequentially NiClo DME (2.20 mg, 0.010 mmol),
2,9-dimethyl-1,10-phenanthroline (2.50 mg, 0.012 mmol), zinc powder (40.0 mg, 0.6
mmol). The vessel was evacuated and filled with argon (three times), DMA (0.50 mL)
was added via syringe and the mixture was stirred at room temperature for 10 min. The
1-chloro-3,5-dimethoxybenzene (34.52 mg, 0.20 mmol) in one portion. DMA (0.50 mL)
was subsequently added via syringe. The resulting solution was stirred for 1 h at room
temperature. After this time, deuterated water (20.0 mg, 1.0 mmol, 5.0 equiv.) was
added under argon protect condition, and then stirred for 2 min. The crude reaction
mixture was diluted with ethyl acetate (10 mL) and washed with water (2.0 mL x 3). A
0.2 mL of solution was collected, diluted with ethyl acetate (1.0 mL), and analyzed by
GC. The yield was determined versus the internal standard (1,3,5-trimethoxybenzene).
The result showed that trace target substrate 2 was detected, suggesting that no

organozinc intermediate was involved in this reaction.

5. Sequential Negishi experiment?°:

then CO,Et
cl NiCl,*DME (5 mol%) PdACl,(dppf) (2 mol%) O

) MeO
2,9-di-Me-1,10-phen (6 mol%)  THF, 60 °C, 2 h O
Zn (3.0 equiv.) CO,Et
2
MeO OMe DMA, RT, 1 h /©/ OMe
|

1 95 96, n.d.

To a 10 mL Schlenk tube was added sequentially NiClo DME (2.20 mg, 0.01 mmol),
2,9-dimethyl-1,10-phenanthroline (2.80 mg, 0.01 mmol), Zn powder (40.0 mg, 0.6
mmol). The vessel was evacuated and filled with argon (three times), DMA (0.50 mL)
was added via syringe and the mixture was stirred at room temperature for 10 min. The
deuterated water (20.0 mg, 1.0 mmol) was added, followed by the addition of 1-chloro-

3,5-dimethoxybenzene (34.52 mg, 0.20 mmol) in one portion. DMA (0.50 mL) was
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subsequently added via syringe. The resulting solution was stirred for 12 h at room
temperature. After this time, the mixture was filtered, and the liquid was collected. To
a reaction tube equipped with a stir bar was added PdCl>(dppf) (4.4 mg, 0.02 mmol)
and aryl iodide 96 (27.0 mg, 0.1 mmol). The vessel was evacuated and filled with argon
(three times), THF (0.5 mL) and above obtained liquid was added, the mixture was
stirred at 60 °C for 2 h, diluted with ethyl acetate (10 mL), washed with H>O and brine,
and dried over anhydrous Na>SO4. A 0.2 mL of solution was collected, diluted with
ethyl acetate (1.0 mL), and analyzed by GC-MS. The result showed that no target
substrate 96 detected, further suggesting that no organic-zinc intermediate was involved

in this reaction.

6. Hydrogen reduction experiment”’:

Cl NiCl,*DME (5 mol%) H
2,9-Me-1,10-phen (6 mol%)
/©\ H, (1 atm) /@\
MeO OMe DMA, RT. 12 h MeO OMe
1 2-H, nd.

To a 10 mL Schlenk tube was added sequentially NiCl, DME (2.20 mg, 0.010 mmol),
2,9-dimethyl-1,10-phenanthroline (2.50 mg, 0.012 mmol), zinc powder (40.0 mg, 0.6
mmol). The vessel was evacuated and filled with H> (three times). DMA (0.50 mL) was
added via syringe and the mixture was stirred at room temperature for 10 min. The 1-
chloro-3,5-dimethoxybenzene (34.52 mg, 0.20 mmol) in one portion. DMA (0.50 mL)
was subsequently added via syringe. The resulting solution was stirred for 12 h at room
temperature. After this time, the crude reaction mixture was diluted with ethyl acetate
(10 mL) and washed with water (2.0 mL x 3). A 0.2 mL of solution was collected,
diluted with ethyl acetate (1.0 mL), and analyzed by GC-MS. The result showed that

no target product 2 was formed.
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7. Kinetic isotope effect experiments:

7.1 Competitive kinetic isotope effect experiments®®:

Cl NiCl,*DME (5 mol%) D H
/@\ H,0 (2.5 equiv.) 2,9-di-Me-1,10-phen (6 mol%) /@\ /@\
+ +
MeO OMe D,0 (2.5 equiv.) Zn (3.0 equiv.) MeO OMe MeO OMe
1 DMA, RT, 12 h ) 2H

competitive kinetic isotope effect
ku/kp = 6.14

To a 10 mL Schlenk tube was added sequentially NiClo DME (2.20 mg, 0.01 mmol),
2,9-dimethyl-1,10-phenanthroline (2.80 mg, 0.01 mmol), Zn powder (40.0 mg, 0.6
mmol). The vessel was evacuated and filled with argon (three times), DMA (0.50 mL)
was added via syringe and the mixture was stirred at room temperature for 10 min. The
deuterated water (10.0 mg, 0.5 mmol) and water (9.0 mg, 0.5 mmol) was added,
followed by the addition of 1-chloro-3,5-dimethoxybenzene (34.52 mg, 0.20 mmol) in
one portion. DMA (0.50 mL) was subsequently added via syringe. The resulting
solution was stirred for 12 h at room temperature. After this time, the crude reaction
mixture was diluted with ethyl acetate (10 mL) and washed with water (2.0 mL x 3).
The organic layer was dried over Na;SOs, filtered, and concentrated. The residue was
purified by flash chromatography. The KIE value was calculated according to the

analysis of purified crude '"H NMR: 14% deuterium incorporation was detected in 2,
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7.2 parallel kinetic isotope effect experiments®:

cl NiCl,*DME (5 mol%) H
2,9-dimethyl-1,10-phenanthroline (6 mol%)
+ H,0 (5.0 equiv.
20 (5.0 equiv) Zn (3.0 equiv.)
MeO OMe DMA, RT, 1.5 h MeO OMe
1 2-H, 31%
cl NiCl,*DME (5 mol%) D
2,9-dimethyl-1,10-phenanthroline (6 mol%)
" D,0 (5.0 equiv.)
Zn (3.0 equiv.)
MeO OMe
MeO OMe DMA, RT, 1.5 h
1 2,30%

parallel kinetic isotope effect
kH/kD =1.03

To a 10 mL Schlenk tube was added sequentially NiClo DME (2.20 mg, 0.01 mmol),
2,9-dimethyl-1,10-phenanthroline (2.80 mg, 0.01 mmol), Zn powder (40.0 mg, 0.6
mmol). The vessel was evacuated and filled with argon (three times), DMA (0.50 mL)
was added via syringe and the mixture was stirred at room temperature for 10 min. The
deuterated water (20.0 mg, 1.0 mmol) or water (18.0 mg, 1.0 mmol) was added,
followed by the addition of 1-chloro-3,5-dimethoxybenzene (34.52 mg, 0.20 mmol) in
one portion. DMA (0.50 mL) was subsequently added via syringe. The resulting
solution was stirred for 1.5 h at room temperature. After this time, the crude reaction
mixture was diluted with ethyl acetate (10 mL) and washed with water (2.0 mL x 3).
1,3,5-Trimethoxybenzene (33.6 mg, 0.2 mmol) was added as internal standard to afford
GC-MS yield. The GC-MS yield of 2-H is 31%. The GC-MS yield of 2 is 30%. The

KIE value is 1.03, revealing that C—D bond formation is not the rate-determining step.
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8. Competitive experiments:

Me Me
|
N
cl D
electron rich 31
cl NiCl,*DME (5 mol%) Ph
/©/ . D,0 2,9-Me-1,10-phen (6 mol%) \©\
Ph (5.0 equiv.) DMA, RT, 1 h D
5
electron neutral
0]
Me\s//o Me\/s//
7 /
AP\ L
cl b
electron poor 32

(each 0.1 mmol/1.0 equiv.)

31 5 32

Yield 5% 10% 37%

To a 10 mL Schlenk tube was added sequentially NiCl, DME (3.30 mg, 0.015 mmol),
2,9-dimethyl-1,10-phenanthroline (3.75 mg, 0.018 mmol), zinc powder (58.5 mg, 0.9
mmol). The vessel was evacuated and filled with argon (three times). DMA (0.50 mL)
was added via syringe and the mixture was stirred at room temperature for 10 min. The
deuterated water (30.0 mg, 1.5 mmol, 5.0 equiv.) was added, followed by the addition
of three aryl chlorides (each of 0.1 mmol, 1.0 equiv.) in one portion. DMA (0.50 mL)
was subsequently added via syringe. The resulting solution was stirred for 1 h at room
temperature. After this time, the crude reaction mixture was diluted with ethyl acetate
(10 mL) and washed with water (2.0 mL x 3). A 0.2 mL of solution was collected,
diluted with ethyl acetate (1.0 mL), and analyzed by GC-MS. The yields were

determined versus the internal standard (1,3,5-trimethoxybenzene).
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9. Experiments with deuterated solvents:

Cl D
NiCly*DME (5 mol%)
2,9-di-Me-1,10-phen (6 mol%)
-D
MeO ome * Solvent Zn (3.0 equiv.) MeO OMe
1 RT, 12 h 2
without D,O
Entry Solvent-D Yield D-inc.
1 acetone-dg 45% 55%
2 CDCly 0% 0%
3 CH3CN-d; 23% 42%
4 CH30H-d, 84% 92%
5 DMSO-dg 82% 70%
6 DMF-d; 87% 72%
7 DMA-dg 76% 94%
8 DMA-dg + H,0 (10.0 equiv.) 99% <1%

To a 10 mL Schlenk tube was added sequentially NiCl, DME (2.20 mg, 0.010 mmol),
2,9-dimethyl-1,10-phenanthroline (2.50 mg, 0.012 mmol), zinc powder (40.0 mg, 0.6
mmol). The vessel was evacuated and filled with argon (three times), Solvent-D (0.5
mL) was added via syringe and the mixture was stirred at room temperature for 10 min,
followed by the addition of 1-chloro-3,5-dimethoxybenzene (34.52 mg, 0.20 mmol) in
one portion. The resulting solution was stirred for 12 h at room temperature. After this
time, the crude reaction mixture was diluted with ethyl acetate (10 mL) and washed
with water (2.0 mL x 3). A 0.2 mL of solution was collected, diluted with ethyl acetate
(1.0 mL), and analyzed by GC-MS. The yield was determined versus the internal

standard (1,3,5-trimethoxybenzene), the D-incorporation was determined by '"H NMR.

10. Experiments for Ni(I) and Ni(0) catalysis:

10.1 Preparation of Ni(phen):2:

THF, 60 °C, 12 h

+  Ni(cod),y

0.2 mmol 0.1 mmol Ni(phen),

This compound was prepared according to the literature procedure.’® In an argon-

filled glove box, to a 50 mL round bottom flask equipped with a magnetic stir bar was
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added Ni(cod)> (27.5 mg, 0.1 mmol), 2,9-dimethyl-1,10-phenanthroline (41.7 mg, 0.2
mmol), and dry THF (5 mL). It was sealed and removed from the glove box. The
reaction mixture was stirred at 60 °C for 12 h. The reaction mixture turned from a pale-
yellow suspension to an inky purple solution. The reaction mixture was filtered through
celite, and the celite was washed with THF in glove box. The filtrate was concentrated
in vacuum to afford Ni(phen): as an air-sensitive dark solid (33.3 mg, 70% yield).
Note: The complex is sensitive to air and moisture in the solid state and is unstable

in solution at ambient temperature.

10.2 Preparation of Ni(phen):Cl:

cl
7
Ni(cod), (1.0 equiv.) NG AgCI (1.0 equiv.) N
Ni—cod :
MeCN, 12 h N MeCN, 1 h NT
S |
Ni(phen),Cl

This compound was prepared according to the literature procedure.’* In an argon-
filled glove box, to a 50 mL round bottom flask equipped with a magnetic stir bar was
added Ni(cod) (54.8 mg, 0.2 mmol), 2,9-dimethyl-1,10-phenanthroline (72.0 mg, 0.2
mmol), and dry CH3CN (10 mL). The reaction mixture was stirred for 12 h, and it was
changed from a pale-yellow suspension to an inky purple solution. AgCl (28.6 mg, 1.0
equiv) was added. The reaction solution immediately turned from dark purple to deep
blue. The reaction mixture was stirred for 1 h before being filtered through celite. The
celite was washed with THF glove box, and the filtrate was concentrated in vacuum to
afford a gray solid. It was treated with dry THF, and the insoluble powder was removed
by filtration. The solvent was removed in vacuum to afford Ni(phen).Cl as an air
sensitive gray solid (56.1 mg, 55% yield).

Note: The complex is sensitive to air and moisture in the solid state and is unstable

in solution at ambient temperature.
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10.3 Stoichiometric reactions of 1 and deuterium water with Ni(phen)2 or

Ni(phen):Cl
cl D
Ni (1.0 equiv.)
+ D2O
MeO OMe DMA, RT, 12 h MeO OMe
1 2
Cl
T = [Ni] 2 1
= — Ni(phen), trace 99%
Ni(phen),ClI 11% 73%
Ni(0): Ni(phen), Ni(I): Ni(phen),Cl

The reaction was conducted in an Ar-filled glovebox. To a reaction tube equipped
with a stir bar was added Ni(phen): (47.4 mg, 0.1 mmol) or Ni(phen),Cl (50.9 mg, 0.1
mmol). A solution of 1-chloro-3,5-dimethoxybenzene 1 (17.2 mg, 0.1 mmol) and
deuterium water (9 puL, 0.5 mmol) in DMA (1.0 mL) was added. The reaction tube was
sealed and removed from the glove box, and the reaction mixture was stirred at room
temperature for 12 h. Diluted with ethyl acetate (10 mL), washed with H>O and brine,
and dried over anhydrous Na;SO4. A 0.2 mL of solution was collected, diluted with
ethyl acetate (1.0 mL), and analyzed by GC-MS. The yield was determined versus the

internal standard (1,3,5-trimethoxybenzene).

11. Transformation of Ni® species

D

Cl Ni(cod), (1.0 equiv.)
/@\ + D0 2,9-di-Me-1,10-phen (1.2 equiv.) /@\
DMA, RT, 12 h MeO OMe

MeO OMe

1 (5.0 equiv.) 2, trace
To a 10 mL Schlenk tube was added sequentially Ni(cod): (55.0 mg, 0.20 mmol),
2,9-dimethyl-1,10-phenanthroline (50.0 mg, 0.24 mmol). The vessel was evacuated and
filled with argon (three times), DMA (0.50 mL) was added via syringe and the mixture
was stirred at room temperature for 10 min. The deuterated water (20.0 mg, 1.0 mmol)

was added, followed by the addition of 1-chloro-3,5-dimethoxybenzene 1 (34.4 mg, 0.2
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mmol) in one portion. DMA (0.50 mL) was subsequently added via syringe. The
resulting solution was stirred for 12 h at room temperature. After this time, the crude
reaction mixture was diluted with ethyl acetate (10 mL) and washed with water (2.0 mL
x 3). A 0.2 mL of solution was collected, diluted with ethyl acetate (1.0 mL), and

analyzed by GC-MS. The result showed that trace target product 2 was detected.

12. Catalytic reactions with Ni'' complex
12.1 Preparation of Ar-Ni''(2,9-di-Me-1,10-phen)Cl:

Cl
Ni(cod)s (2.0 mmol)

+ THF, RT
MeO OMe

1.2 equiv. 1.2 equiv.

This compound was prepared according to the literature procedure.’! In a nitrogen-
filled glove box, Ni(cod)2 (550 mg, 2 mmol), 2,9-dimethyl-1,10-phenanthroline (499.8
mg, 2.4 mmol), and THF (40 mL) were added to a dry round bottom flask. The resulting
mixture was then stirred at RT for 20 h. After this time, 1-chloro-3,5-dimethoxybenzene
(414 mg, 2.4 mmol) was added, and reaction was stirred in the glovebox at RT for 2 h.
The resulting solution was concentrated in vacuo, and the resulting dark blue solid was
triturated with pentanes to remove residual cyclooctadiene and aryl halide to afford
complex in 35% yield.

Note: The complex is sensitive to air and moisture in the solid state and is unstable

in solution at ambient temperature.
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12.2 Stoichiometric reactions of 1 and deuterium water with Ar-Ni'(2,9-di-Me-

1,10-phen)Cl

Cl

0,

+ D0 (5 mol%) _ /@\
MeO OMe

MeO OMe

without or with Zn
1 (5.0 equiv.) DMA, RT, 12 h 2

without Zn trace

with Zn (3.0 equiv.) 42% (96% D)

In an argon-filled glove box, prepare two 10 mL Schlenk tube, both of them added
Ar-Ni"(2,9-di-Me-1,10-phen)Cl (4.4 mg, 0.01 mmol), and one of tube added the
additional of zinc powder (20.0 mg, 6.0 mmol). DMA (0.50 mL) was added in two
tubes via syringe and the mixture was stirred at room temperature for 10 min. The
deuterated water (20.0 mg, 1.0 mmol) and 1-chloro-3,5-dimethoxybenzene 1 (34.4 mg,
0.2 mmol) was added in two tubes. DMA (0.50 mL) was subsequently added via syringe.
The resulting solution was stirred for 12 h at room temperature. After this time, the
crude reaction mixture was diluted with ethyl acetate (10 mL) and washed with water
(2.0 mL x 3). A 0.2 mL of solution was collected, diluted with ethyl acetate (1.0 mL),
and analyzed by GC-MS. The yield was determined versus the internal standard (1,3,5-

trimethoxybenzene), the D-incorporation was determined by '"H NMR.

S62



7. NMR Spectra
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13C NMR, 125MHz
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TH NMR, 500MHz

CcDCl,

A JLA_/‘JL_.

=g

:
©

e
©

00°L

*00°C

00°¢C
0¥y

80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0.5
f1 (ppm)

8.5

8.LVLT ~
€€€'6C

292'69
SV.'9L
000°2L
vsZ'LL w
91£6.

80L°LLL —

z€0'8Z1 \
089°6Z) ¢
8y oct
gov'LEL
665°LEL
S6L1EL
£00°zEL
660'8EL

v6v'6SlL /

LoL'eLL —

e8Y°'G61 —

T

)

0]

U T,
D o}
76

13C NMR, 125MHz
CDCl,

70 60 50 40 30 20 10

80

f1 (ppm)

10 200 190 180 170 160 150 140 130 120 110 100 90

S138



1682
0v0°€
$50°€ |
150°¢€ |
990°€ |
SL0°€
8.0°€
£80°¢€
060°€
¥60°€
660°€
zolc
8LLE ]
osze |
voz'e ]
€L2°¢ ]
112°¢
€62°¢ "

61C'S
€2C’S V

D

81€L
vee L (@)
S&.»N O//__
osy'L 0

77
H NMR, 500MHz

cbcl,

EEE
s

00°L

4002
002

80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0.5

8.5

f1 (ppm)

915°0¢
S61°9€
SYTEY

LvL'9L
000°LL 7
SSCT'LL \
125708

mno.wN_‘
mvw.mN_‘ /
9Z6°621
GL0°0€lL
LLL'0EL
€Leoel

€LL991 —

D

77
13C NMR, 125MHz
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TH NMR, 500MHz
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