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1. General Information

General. All reactions dealing with air- or moisture-sensitive compounds were carried
out in a flame-dried, sealed Schlenk reaction tube under an atmosphere of nitrogen.
Analytical thin—layer chromatography was performed on glass plates coated with 0.25
mm 230400 mesh silica gel containing a fluorescent indicator (Merck). Flash silica
gel column chromatography was performed on silica gel 60N (spherical and neutral,
140325 mesh) as described by Still. NMR spectra were measured on a Bruker AV-400
spectrometer and reported in parts per million. 'TH NMR spectra were recorded at 400
MHz in CDCl; were referenced internally to tetramethylsilane as a standard, and '*C
NMR spectra were recorded at 100 MHz and referenced to the solvent resonance.
Analytical gas chromatography (GC) was carried out on a Thermo Trace 1300 gas
chromatograph, equipped with a flame ionization detector. Mass spectra (GC-MS) were
taken at Thermo Trace 1300 gas chromatograph mass spectrometer. High resolution
mass spectra (HRMS) were recorded on the Exactive Mass Spectrometer (Thermo
Scientific, USA) equipped with ESI ionization source. Melting points were determined

with a Hanon MP-300.

Materials. Unless otherwise noted, materials were purchased from Tokyo Chemical
Industry Co., Aldrich Inc., Alfa Aesar, and other commercial suppliers and used as
received. Solvents were dried over sodium (for THF and ether) by refluxing for
overnight and freshly distilled prior to use. CrCls (99.99%), CoCl; (99.9%), and FeCl,
(>98%) were purchased from Aldrich Inc. and used as received. Cr(acac)s; (97%), CrCl,
(97%), Cr(CO)6 (97%), PACl2 (97%), NiCl> were purchased from Alfa Aesar and used
as received. Grignard reagents were purchased or were prepared from the
corresponding halides and magnesium turnings in anhydrous THF, and titrated prior to

use.
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2. Optimization of Reaction Parameters
Table S1. Studying the Effect of N-Substituents of Imino Auxiliary on the Cr-

Catalyzed Arylation of C(aryl)-SMe Bonds* b
R
H N
7 1) CrCl, (10 mol%) CHO
SMe THF, 40°C, 24 h Ph
>

+  PhMgBr
2)HCl (a.q.), r.t., 3 h

1 2a 3a

@CQ @CQ

i

@@3

3a (19%) 3a (25%) 3a (53%)
3a (28%) 3a (64% 3a (87%)

“Conditions: 1 (0.4 mmol), PhMgBr (1.2 mmol), CrCl, (10 mol%), THF (2 mL), 40 °C,

12 h. Isolated yield were given.

Table S2. Studying the Effect of Metal Salts on the Catalytic Arylation of C(aryl)-

SMe Bonds“
=NIBu 1) Metal salt (10 mol%) CHO
THF, 40°C, 24 h
a T _—a
2)HCl (a.q.), r.t, 3 h
1a 2a 3a
entry Metal salt Yield (3a)”
1 CrClh 87%
2 CrCls 75%
3 Cr(acac)s 33%
4 Cr(CO)s nd¢
5 NiCl, 11%
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6 CoCla 18%
7 Ni(COD), nd®
8 FeCl, nd°
9 PdCl nd®

“Conditions: 1a (0.4 mmol), PhMgBr (1.2 mmol), metal salt (10 mol%), THF (2 mL),
40 °C, 24 h. “Isolated yield. “Not detected.

Table S3. Studying the Effect of the Amounts of Phenyl Grignard, Temperature
and Reaction Times on the Cr-Catalyzed Arylation of C(aryl)-SMe Bonds*

H NtBU CHO

1) CrCl, (10 mol%)
SMe THF, X °C, X h Ph
+  PhMgBr
2)HCl (a.q.), r.t., 3 h
1a 2a 3a
PhMgBr
o 1 1 (1)
Entry T (°C) Time (h) o Yield (%)
1 rt 24 3 81
2 40 24 3 87
3 60 24 3 67
4 40 12 3 78
5 40 24 1 trace
6 40 24 2 58
7 40 24 4 81
8’ 40 24 3 69

“Conditions: 1a (0.4 mmol), PhMgBr, CrCl, (10 mol %), THF (2 mL), and isolated

yields are given. °CrCla (5 mol%).

Table S4. Studying the Effect of N-Substituents of Imino Auxiliary on the Cr-
Catalyzed Diarylation of C(aryl)-SMe and C(aryl)-H Bonds* ?
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H R 1) CrCl, (10 mol%)

H =N DCP (2.5 equiv)
+ THF, 40°C, 24 h
SMe PhMgBr
2)HCl (a.q.), r.t., 3h

4 2a

3a

5a

sealivend @CQ

3a (87%) (25%) 3a (53%)
5a (nd) 5a (59%) 5a (nd)

A e

@f @CYG?

a (48%) (11%) 3a (43%)
5a (16%) 5a (80%) 5a (49%)

CL U

3a (nd)
5a (81%)

A
N
.
3a (64%)
5a (13%)

“Conditions: 4 (0.4 mmol), PhMgBr (1.6 mmol), CrClz (10 mol%), DCP (1 mmol), 40

°C, 24 h. Isolated yields are given. “The yield of 5a in parenthesis.

Table S5. Studying the Effect of the Amounts of DCP on the Cr-Catalyzed

Diarylation of C(aryl)-SMe and C(aryl)-H Bonds*

H H
: NBn (I:D'g I!>2 (()1(Oe(rqn u?\llo)/O) < ©
sMe PN oG, 2an Ph
ta 9a then HCI (aq) 5a
Entry X (equiv) Yield (%)
1 0 28
2 1 47
3 2 76
4 2.5 81
5 3 82

“Conditions: 4a (0.4 mmol), PhMgBr (1.6 mmol), CrCl> (10 mol%), DCP (1.0 mmol),

40 °C, 24 h. Isolated yields are given.
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Table S6. Studying the Effect of N-Substituents of Imino Auxiliary on the Cr-
Catalyzed Incorporation of Two Different Aryl Groups into Arenes®
H R 1) CrCl, (10 mol%) O
H =N PhMgBr (1.5 equiv) CHO
THF, 40°C, 12 h

- o
2) MeO@—MgBr

4a' (2.5 eq) 5a’
then HCI (a.q.), r.t.,, 3h

seas @N@

Sa’ (52%) 5a' (46%)
5a (36%) 5a (28%)
: :s
5a' (45%) 5a’' (66%) 5a' (68%)
5a (24%) 5a (23%) 5a (22%)

“Conditions: 4a’ (0.4 mmol), PhMgBr (0.6 mmol), CrCl, (10 mol%), THF (1 mL), 40
°C, 12 h; ArMgBr (1.0 mmol), DCP (1.0 mmol), 40 °C, 12 h, then quenching with HCI

(aq), t, 3 h. Isolated yields are given.

3. Procedure for the Preparation of Substrates

General procedure for the Synthesis of N-tert-butyl-substituted ortho-methylthio-
containing aromatic imines!

In a 25 mL screw-capped vial with a stirring bar, the ortho-methylthio-substituted
aromatic aldehyde (5 mmol) was treated with fert-butylamine (25 mmol). The vial was
then sealed and the mixture was stirred at 100 °C for overnight. After cooling to room
temperature, the excess tert-butylamine was evaporated under a reduced pressure. The
corresponding imine product was generally obtained in very high purity and employed

without further purification.

4. General Procedure for Cr-Catalyzed Arylation and Alkylation of C(aryl)-S
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Bonds

_N'Bu 1) CrCl, (10 mol%) CHO
THF, 40°C, 24 h R
SM ’ ’
® 4+ RMgBr -
, 2)HCl (a.q.), rt., 3h
(3 equiv)
1 2 3

In a dried Schlenk tube were placed an ortho-methylthio-containing aromatic aldimine
1 (0.4 mmol) and CrCl; (5 mg, 0.04 mmol), then THF (2 mL) and Grignard reagent (1.2
mL, 1 M in THF, 1.2 mmol) were dropwise added by a syringe under atmosphere of
nitrogen, and the mixture was stirred at 40 °C for 24 h. After quenched by 3 N HCI (1
mL), the resulting mixture was further stirred at room temperature, and then extracted
with ethyl acetate (3 x 10 mL). After removal of the volatiles under vacuum, the crude

product was purified by silica gel chromatography to afford the desired product 3.

CHO O

[1,1'-Biphenyl]-2-carbaldehyde (3a, known compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), phenylmagnesium bromide (1.2
mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a colorless oil (63 mg, 87% yield). 'H NMR (400 MHz,
CDCl3): 6 =9.99 (s, 1H), 8.04 (d, /= 7.8 Hz, 1H), 7.64 (t, J= 7.5 Hz, 1H), 7.53-7.43
(m, 5H), 7.38 (dd, J= 7.6, 1.8 Hz, 2H); '*C NMR (100 MHz, CDCl3): 6 = 192.5, 146.0,
137.8, 133.8, 133.6, 130.9, 130.2, 128.5, 128.2, 127.9, 127.6. Spectroscopic data are in

accordance with those described in the literature.?
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CHO ‘

4-Methyl-[1,1'-biphenyl]-2-carbaldehyde (3b, known compound)

The  general procedure was  applied to  N-fert-butyl-1-(5-methyl-2-
(methylthio)phenyl)methanimine (89 mg, 0.4 mmol), phenylmagnesium bromide (1.2
mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a colorless oil (65 mg, 83% yield). '"H NMR (400 MHz,
CDCl3): 0 =9.96 (s, 1H), 7.84 (s, 1H), 7.48-7.40 (m, 4H), 7.37 (d, J = 1.9 Hz, 1H),
7.36-7.32 (m, 2H), 2.45 (s, 3H). *C NMR (100 MHz, CDCl3): 6 = 192.8, 143.5, 137.9,
137.8, 134.6, 133.6, 130.8, 130.2, 128.5, 128.0, 127.6, 21.1. Spectroscopic data are in

accordance with those described in the literature.?

5-Methoxy-[1,1'-biphenyl]-2-carbaldehyde (3¢, known compound)

The general procedure was applied to  N-fert-butyl-1-(4-methoxy-2-
(methylthio)phenyl)methanimine (95 mg, 0.4 mmol), phenylmagnesium bromide (1.2
mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a slight yellow oil (67 mg, 79% yield). 'H NMR (400 MHz,
CDCl3): 0=9.84 (s, 1H), 8.03 (d, J=8.7 Hz, 1H), 7.45 (td, J=4.9, 2.5 Hz, 3H), 7.41-
7.36 (m, 2H), 7.00 (dd, J = 8.7, 2.5 Hz, 1H), 6.88 (d, J=2.5 Hz, 1H), 3.90 (s, 3H). *C
NMR (100 MHz, CDCI3): 6 = 191.1, 163.6, 148.6, 137.9, 130.1, 130.0, 128.5, 128.3,
127.5,115.3, 114.1, 55.7. Spectroscopic data are in accordance with those described in

the literature.’
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O o

e

5-((2-Methylallyl)oxy)-[1,1'-biphenyl]-2-carbaldehyde (3d, unknown compound)
The general procedure was applied to N-tert-butyl-1-(4-((2-methylallyl)oxy)-2-
(methylthio)phenyl)methanimine (111 mg, 0.4 mmol), phenylmagnesium bromide (1.2
mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a slight yellow oil (72 mg, 71% yield). 'H NMR (400 MHz,
CDCl3): 0=9.84 (s, 1H), 8.02 (d, /J=8.7 Hz, 1H), 7.49-7.43 (m, 3H), 7.38 (dd, J=7.5,
2.1 Hz, 2H), 7.02 (dd, J = 8.7, 2.6 Hz, 1H), 6.91 (d, J = 2.5 Hz, 1H), 5.07 (d, J = 32.8
Hz, 2H), 4.54 (s, 2H), 1.84 (s, 3H). '3C NMR (100 MHz, CDCl;): 6 = 191.1, 162.8,
148.6, 140.1, 137.9, 130.1, 130.0, 128.5, 128.3, 127.5, 116.2, 114.6, 113.5, 72.1, 19.5.
HRMS (ESI"): calcd for Ci17H1602 [M+H]" 253.1223, found 253.1217.

CHO
e

4-Fluoro-[1,1'-biphenyl]-2-carbaldehyde (3e, known compound)

The  general  procedure  was  applied to  N-fert-butyl-1-(5-fluoro-2-
(methylthio)phenyl)methanimine (90 mg, 0.4 mmol), phenylmagnesium bromide (1.2
mL, 1.0 M in THF, 1.2 mmol) and CrCl> (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a colorless oil (65 mg, 81% yield). '"H NMR (400 MHz,
CDCL): 0=9.92 (d,J=3.3 Hz, 1H), 7.70 (dd, J= 8.9, 2.8 Hz, 1H), 7.51-7.44 (m, 4H),
7.35(dd, J=7.6,2.3 Hz, 3H). *C NMR (100 MHz, CDCl3): § = 191.3 (d, /= 1.8 Hz),
161.1 (d, J=247.7 Hz), 142.2 (d, J=3.0 Hz), 136.9, 135.4 (d, /= 6.4 Hz), 1329 (d, J
=7.3 Hz), 130.3, 128.7, 128.4, 121.0 (d, J=21.9 Hz), 113.9 (d, J=22.3 Hz). 'F NMR
(377 MHz, CDCl3): 6 = —113.20. Spectroscopic data are in accordance with those

described in the literature.?
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CHO O

E
5-Fluoro-[1,1'-biphenyl]-2-carbaldehyde (3f, known compound)

The  general  procedure  was  applied to  N-fert-butyl-1-(4-fluoro-2-
(methylthio)phenyl)methanimine (90 mg, 0.4 mmol), phenylmagnesium bromide (1.2
mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a colorless oil (48 mg, 60% yield). 'H NMR (400 MHz,
CDCl3): 6 =9.90 (s, 1H), 8.07 (dd, J = 8.7, 6.0 Hz, 1H), 7.48 (m, 3H), 7.41-7.35 (m,
2H), 7.22-7.10 (m, 2H). 3C NMR (100 MHz, CDCls): 6 = 190.9, 164.3 (d, J = 255.3
Hz), 149.0 (d, J = 9.3 Hz), 136.7, 130.8 (d, J = 9.7 Hz), 130.5 (d, J = 2.8 Hz), 130.0,
128.8, 128.7, 117.4 (d, J = 22.0 Hz), 115.3 (d, J = 21.9 Hz). ’F NMR (377 MHz,
CDCls): 0 =—103.64. Spectroscopic data are in accordance with those described in the

literature.?

CHO O

Cl

5-Chloro-[1,1'-biphenyl]-2-carbaldehyde (3g, known compound)

The  general procedure was  applied to  N-tert-butyl-1-(4-chloro-2-
(methylthio)phenyl)methanimine (97 mg, 0.4 mmol), phenylmagnesium bromide (1.2
mL, 1.0 M in THF, 1.2 mmol) and CrCl> (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a slight yellow oil (62 mg, 72% yield). '"H NMR (400 MHz,
CDCl): 6 = 9.91 (s, 1H), 7.97 (d, J = 8.2 Hz, 1H), 7.46 (m, 5H), 7.37 (m, 2H). *C
NMR (100 MHz, CDCI3): 6 = 191.2, 147.5, 139.9, 136.5, 132.2, 130.8, 130.0, 129.3,
128.8, 128.7, 128.3. HRMS (ESI"): calcd for Ci3HoClO [M+H]" 217.0415, found
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217.0415.

CHO O
cl ‘

4-Chloro-[1,1'-biphenyl]-2-carbaldehyde (3h, known compound)

The  general procedure was  applied to  N-tert-butyl-1-(5-chloro-2-
(methylthio)phenyl)methanimine (97 mg, 0.4 mmol), phenylmagnesium bromide (1.2
mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a slight yellow oil (68 mg, 78% yield). 'H NMR (400 MHz,
CDCl3): 0=9.91 (s, 1H), 7.99 (d, J=2.4 Hz, 1H), 7.59 (dd, /= 8.2, 2.4 Hz, 1H), 7.50—
7.45 (m, 3H), 7.40 (d, J= 8.3 Hz, 1H), 7.39-7.32 (m, 2H). *C NMR (100 MHz, CDCl5):
0 = 191.1, 144.3, 136.7, 134.8, 134.4, 133.5, 132.3, 130.1, 128.7, 128.6, 127.5.

Spectroscopic data are in accordance with those described in the literature.?

CHO O
FsC O

4-(Trifluoromethyl)-[1,1'-biphenyl]-2-carbaldehyde (3i, known compound)

The general procedure was applied to  N-fert-butyl-1-(2-(methylthio)-5-
(trifluoromethyl)phenyl) methanimine (110 mg, 0.4 mmol), phenylmagnesium bromide
(1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol) at 40 °C for 24 h. The
crude product was purified by column chromatography on silica gel (EtOAc/PE =1/100)
to afford the title compound as a slight yellow oil (74 mg, 74% yield). '"H NMR (400
MHz, CDCl3): 6 = 10.00 (s, 1H), 8.30 (d, J = 2.0 Hz, 1H), 7.88 (dd, J = 8.1, 2.0 Hz,
1H), 7.61 (d, J = 8.0 Hz, 1H), 7.51 (m, 3H), 7.43-7.36 (m, 2H). '*C NMR (100 MHz,
CDClh): 6 =191.1, 149.0, 136.5, 134.1, 131.7, 130.5 (q, J = 33.4 Hz), 130.1, 129.9 (q,
J=3.3Hz), 129.1, 128.9, 123.8 (q, J = 272.5 Hz), 123.8 (q, J = 272.5 Hz). "’F NMR
(377 MHz, CDCI3): 6 = —62.79. Spectroscopic data are in accordance with those
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described in the literature.?

CHO O
(C

C

[1,1':4',1""-Terphenyl]-2'-carbaldehyde (3j, known compound)

The general procedure was applied to N-tert-butyl-1-(4-(methylthio)-[1,1'-biphenyl]-3-
yl)methanimine(113 mg, 0.4 mmol), phenylmagnesium bromide (1.2 mL, 1.0 M in
THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude product was
purified by column chromatography on silica gel (EtOAc/PE = 1/100) to afford the title
compound as a slight yellow solid (85 mg, 82% yield). 'TH NMR (400 MHz, CDCls): ¢
=9.83 (s, 1H), 8.06 (d, J=9.2 Hz, 1H), 7.67 (dd, J= 7.6, 1.5 Hz, 1H), 7.58 (t, J=17.7
Hz, 1H), 7.32-7.25 (m, 3H), 7.23-7.16 (m, 3H), 7.16-7.11 (m, 2H), 7.07 (dd, J = 6.5,
3.1 Hz, 2H). *C NMR (100 MHz, CDCl3): 6 = 193.0, 144.3, 142.6, 140.2, 136.1, 135.6,

134.8, 131.4, 129.9, 128.0, 127.9, 127.7, 126.9, 126.5. Spectroscopic data are in

accordance with those described in the literature.?

CHO O

[1,1':3',1""-Terphenyl]-4'-carbaldehyde (3k, known compound)

The general procedure was applied to N-tert-butyl-1-(3-(methylthio)-[1,1'-biphenyl]-4-
yl)methanimine (113 mg, 0.4 mmol), phenylmagnesium bromide (1.2 mL, 1.0 M in
THF, 1.2 mmol) and CrCl: (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude product was
purified by column chromatography on silica gel (EtOAc/PE = 1/100) to afford the title
compound as a colorless solid (85 mg, 82% yield). '"H NMR (400 MHz, CDCl3): § =
10.02 (s, 1H), 8.12 (d, J = 8.1 Hz, 1H), 7.74 (dd, J = 8.4, 1.7 Hz, 1H), 7.68 (m, 3H),
7.46 (m, 8H). *C NMR (100 MHz, CDCl3): § = 192.2, 146.6, 146.4, 139.7, 138.0,
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132.6, 130.2, 129.5, 129.1, 128.6, 128.4, 128.3, 127.5, 126.6. HRMS (ESI"): caled for
C1oH140 [M+H]" 259.1117, found 259.1061. Spectroscopic data are in accordance with

those described in the literature.?

CHO O

4-Methyl-[1,1':3',1""-terphenyl]-4'-carbaldehyde (31, unknown compound)

The general procedure was applied to N-tert-butyl-1-(4'-methyl-3-(methylthio)-[1,1'-
biphenyl]-4-yl)methanimine (119 mg, 0.4 mmol), phenylmagnesium bromide (1.2 mL,
1.0 M in THF, 1.2 mmol) and CrCl (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a colorless solid (96 mg, 88% yield). "H NMR (400 MHz,
CDCl3): 0=10.03 (s, 1H), 8.12 (d, /= 8.1 Hz, 1H), 7.73 (dd, /= 8.3, 1.7 Hz, 1H), 7.67
(d, J=1.8 Hz, 1H), 7.59 (d, J = 8.1 Hz, 2H), 7.53-7.43 (m, 5H), 7.30 (d, J = 7.9 Hz,
2H), 2.43 (s, 3H). 1*C NMR (100 MHz, CDCl3): 6 = 192.1, 146.6, 146.3, 138.6, 138.0,
136.8, 132.4, 130.2, 129.8, 129.2, 128.6, 128.3, 128.3, 127.3, 126.3, 21.3. HRMS
(EST): caled for C20H 160 [M+H]" 273.1274, found 273.1263.

CHO O

O\
4-Methoxy-[1,1':3',1""-terphenyl]-4'-carbaldehyde (3m, known compound)
The general procedure was applied to N-tert-butyl-1-(4'-methoxy-3-(methylthio)-[1,1'-

biphenyl]-4-yl)methanimine (125 mg, 0.4 mmol), phenylmagnesium bromide (1.2 mL,
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1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a colorless solid (66 mg, 57% yield). '"H NMR (400 MHz,
CDCl3): 6=10.00 (s, 1H), 8.09 (d, /= 8.1 Hz, 1H), 7.69 (dd, J=8.2, 1.8 Hz, 1H), 7.65—
7.60 (m, 3H), 7.51-7.42 (m, 5H), 7.04-6.98 (m, 2H), 3.86 (s, 3H). *C NMR (100 MHz,
CDCh): 0=192.1,160.2, 146.6, 145.9, 138.1, 132.0, 132.0, 130.2, 128.8, 128.6, 128.5,
128.3, 128.2, 125.9, 114.6, 55.5. Spectroscopic data are in accordance with those

described in the literature.*

CHO O

I Cl

3-Chloro-[1,1':3',1""-terphenyl]-4'-carbaldehyde (3n, unknown compound)

The general procedure was applied to N-tert-butyl-1-(4'-chloro-3-(methylthio)-[1,1'-
biphenyl]-4-yl)methanimine (127 mg, 0.4 mmol), phenylmagnesium bromide (1.2 mL,
1.0 M in THF, 1.2 mmol) and CrCl, (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a colorless solid (105 mg, 89% yield). '"H NMR (400 MHz,
CDCl3): 0 =10.02 (s, 1H), 8.11 (d, J=8.1 Hz, 1H), 7.68 (d, /= 8.2 Hz, 1H), 7.64 (d, J
=5.2 Hz, 2H), 7.56-7.47 (m, 4H), 7.46-7.36 (m, 4H). 3C NMR (100 MHz, CDCl3): §
=191.9, 146.7, 144.7, 141.5, 137.6, 135.1, 133.0, 130.3, 130.2, 129.5, 128.6, 128.6,
128.5, 128.4, 127.6, 126.5, 125.6. HRMS (ESI"): calcd for CioHi3CIO [M+H]"
293.0728, found 293.0725.
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CHC)[iIn

OCF,4
4-(Trifluoromethoxy)-[1,1':3',1"'-terphenyl]-4'-carbaldehyde (3o, unknown
compound)

The general procedure was applied to N-tert-butyl-1-(3-(methylthio)-4'-
(trifluoromethoxy)-[1,1'-biphenyl]-4-yl)methanimine (147 mg, 0.4 mmol),
phenylmagnesium bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04
mmol) at 40 °C for 24 h. The crude product was purified by column chromatography
on silica gel (EtOAc/PE = 1/100) to afford the title compound as a colorless solid (100
mg, 73% yield). 'H NMR (400 MHz, CDCls): § = 10.02 (s, 1H), 8.12 (d, J = 8.1 Hz,
1H), 7.69 (dd, J=9.0, 2.4 Hz, 3H), 7.64 (d, J = 1.9 Hz, 1H), 7.55-7.48 (m, 3H), 7.44
(dd, J=17.6, 2.0 Hz, 2H), 7.33 (d, J = 8.2 Hz, 2H). *C NMR (100 MHz, CDCls): J =
192.0, 149.6, 146.7, 144.8, 138.4, 137.7, 132.9, 130.2, 129.5, 128.9, 128.7, 128.5, 128.5,
126.5, 121.9, 121.5 (q, J = 256.2). ’F NMR (377 MHz, CDCls): § = -57.75. HRMS
(ESI"): caled for C20H 130F3 [M+H]" 343.0940, found 343.0935.

CHO :i'l

OH
4-Hydroxy-[1,1':3',1"'-terphenyl]-4'-carbaldehyde (3p, unknown compound)
The general procedure was applied to 4'-((fert-butylimino)methyl)-3'-(methylthio)-
[1,1'-biphenyl]-4-ol (120 mg, 0.4 mmol), phenylmagnesium bromide (1.6 mL, 1.0 M in
THEF, 1.6 mmol) and CrCl: (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude product was

purified by column chromatography on silica gel (EtOAc/PE = 1/100) to afford the title
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compound as a colorless solid (82 mg, 75% yield). 'H NMR (400 MHz, DMSO-dj): &
=9.89 (s, 1H), 9.65 (s, 1H), 7.99 (d, /= 8.1 Hz, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.67 (s,
1H), 7.61-7.45 (m, 5H), 7.29 (t, J = 7.8 Hz, 1H), 7.22-7.15 (m, 2H), 6.87 (dd, J = 8.0,
2.2 Hz, 1H). *C NMR (100 MHz, DMSO-ds): 6 = 191.2, 158.0, 145.7, 145.4, 140.0,
137.3, 132.1, 130.1, 128.9, 128.5, 128.2, 126.1, 118.0, 115.7, 114.0. HRMS (ESI"):
calcd for C19H140, [M+H]" 275.1061, found 275.1046.

CHO O

TMS

4-(Trimethylsilyl)-[1,1':3',1""-terphenyl]-4'-carbaldehyde 3q, unknown
compound)

The general procedure was applied to N-fert-butyl-1-(3-(methylthio)-4'-
(trimethylsilyl)-[1,1'-biphenyl]-4-yl)methanimine (142 mg, 0.4 mmol),
phenylmagnesium bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl: (5 mg, 0.04
mmol) at 40 °C for 24 h. The crude product was purified by column chromatography
on silica gel (EtOAc/PE = 1/100) to afford the title compound as a colorless solid (101
mg, 76% yield). '"H NMR (400 MHz, CDCls): 6 = 10.04 (s, 1H), 8.14 (d, J = 8.1 Hz,
1H), 7.75 (dd, J = 8.1, 1.8 Hz, 1H), 7.70 (d, J = 1.9 Hz, 1H), 7.67 (s, 4H), 7.54-7.44
(m, 5H), 0.34 (s, 9H). 1*C NMR (100 MHz, CDCl3): § = 192.1, 146.6, 146.3, 141.1,
140.0, 138.0, 134.1, 132.7,130.2, 129.5, 128.6, 128.4, 128.3, 126.8, 126.6, —1.0. HRMS
(ESTI): caled for C22H22Si0 [M+H]" 331.1513, found 331.1509.

e

[1,1':3',1""-Terphenyl]-2'-carbaldehyde (3r, known compound)
The general procedure was applied to N-tert-butyl-1-(3-(methylthio)-[1,1'-biphenyl]-2-
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yl)methanimine (113 mg, 0.4 mmol), phenylmagnesium bromide (1.2 mL, 1.0 M in
THEF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude product was
purified by column chromatography on silica gel (EtOAc/PE = 1/100) to afford the title
compound as a colorless solid (79 mg, 76% yield). 'H NMR (400 MHz, CDCls): § =
9.98 (s, 1H), 7.61 (t,J=17.7 Hz, 1H), 7.47-7.39 (m, 8H), 7.37 (dd, J= 7.7, 1.6 Hz, 4H).
3C NMR (100 MHz, CDCl3): 6 =193.7, 144.4,139.8, 133.3, 131.7, 130.5, 129.7, 128.3,

127.8. Spectroscopic data are in accordance with those described in the literature.’

CHO O

5-(Naphthalen-2-yl)-[1,1'-biphenyl]-2-carbaldehyde (3s, unknown compound)
The general procedure was applied to N-tert-butyl-1-(2-(methylthio)-4-(naphthalen—2-
yl)phenyl)methanimine (133 mg, 0.4 mmol), phenylmagnesium bromide (1.2 mL, 1.0
M in THF, 1.2 mmol) and CrCl> (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude product
was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to afford the
title compound as a slight yellow solid (108 mg, 88% yield). 'H NMR (400 MHz,
CDCl3): 6 = 10.07 (s, 1H), 8.18 (d, J = 8.1 Hz, 1H), 8.15 (s, 1H), 7.97-7.83 (m, 4H),
7.82-7.78 (m, 2H), 7.52 (m, 7H). 3C NMR (100 MHz, CDCls): 6 =192.1, 146.6, 146.1,
137.9,136.9, 133.6, 133.2,132.6, 130.2, 129.7, 128.9, 128.6, 128.5, 128.4, 128.3, 127.8,
126.7, 126.7, 125.2. HRMS (ESI"): calcd for C23HisO [M+H]" 309.1274, found
309.1273.
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CHO O

g

oJO
5-(Benzo|d][1,3]dioxol-5-yl)-[1,1'-biphenyl]-2-carbaldehyde (3t, unknown
compound)
The general procedure was applied to 1-(4-(benzo[d][],3]dioxol-5-yl)-2-
(methylthio)phenyl)-N—(tert-butyl)methanimine (131 mg, 0.4 mmol),
phenylmagnesium bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04
mmol) at 40 °C for 24 h. The crude product was purified by column chromatography
on silica gel (EtOAc/PE = 1/100) to afford the title compound as a colorless solid (71
mg, 59% yield). "H NMR (400 MHz, CDClz): 6 =9.99 (s, 1H), 8.07 (d, J=8.1 Hz, 1H),
7.63 (dd, J=8.2, 1.9 Hz, 1H), 7.57 (d, /= 1.9 Hz, 1H), 7.51-7.40 (m, 5H), 7.19-7.09
(m, 2H), 6.89 (d, J= 8.0 Hz, 1H), 6.00 (s, 2H). 3*C NMR (100 MHz, CDCl;3): 6 = 192.0,
148.5,148.2, 146.6,145.9,137.9, 133.9, 132.2, 130.2, 129.0, 128.5, 128.3, 128.3, 126.1,
121.4,108.9,107.7, 101.5. HRMS (ESI"): calcd for C20H1403 [M+H]" 303.1016, found
303.1012.

CHO O

4

b1

5-(Furan-3-yl)-[1,1'-biphenyl]-2-carbaldehyde (3u, unknown compound)

The general procedure was applied to N-tert-butyl-1-(4-(furan—3-yl)-2-

(methylthio)phenyl)methanimine (109 mg, 0.4 mmol), phenylmagnesium bromide (1.2

mL, 1.0 M in THF, 1.2 mmol) and CrCl> (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude

product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to

afford the title compound as a colorless solid (64 mg, 65% yield). '"H NMR (400 MHz,
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CDCls): §=9.95 (s, 1H), 8.05 (d, J= 8.1 Hz, 1H), 7.86 (d, J= 0.9 Hz, 1H), 7.61 (dd, J
=8.2, 1.6 Hz, 1H), 7.54 (d, J= 1.8 Hz, 1H), 7.52 (d, J= 1.8 Hz, 1H), 7.50 (s, 1H), 7.49
(s, 2H), 7.42 (dd, J = 7.6, 1.9 Hz, 2H), 6.77 (d, J = 1.6 Hz, 1H). '3C NMR (100 MHz,
CDCL): 6=191.8, 146.8, 144.4, 140.2, 137.8, 137.8, 132.4, 130.1, 128.6, 128.5, 128.4,
127.9, 125.6, 125.1, 108.7. HRMS (ESI*): calcd for C17H 20, [M+H]" 249.0910, found
249.0904.

5-(Thiophen—3-yl)-[1,1'-biphenyl]-2-carbaldehyde (3v, unknown compound)

The general procedure was applied to N-tert-butyl-1-(2-(methylthio)-4-(thiophen-3-
yl)phenyl) methanimine (116 mg, 0.4 mmol), phenylmagnesium bromide (1.2 mL, 1.0
M in THF, 1.2 mmol) and CrClI; (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude product
was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to afford the
title compound as a slight yellow solid (72 mg, 68% yield). '"H NMR (400 MHz, CDCls):
0=998 (s, 1H), 8.08 (d, /= 8.1 Hz, 1H), 7.72 (dd, J = 8.3, 1.6 Hz, 1H), 7.66 (d, J =
1.9 Hz, 1H), 7.62 (dd, J=2.8, 1.0 Hz, 1H), 7.52-7.46 (m, 4H), 7.45-7.41 (m, 3H). 1*C
NMR (100 MHz, CDCl3): 6 = 191.9, 146.8, 140.9, 140.7, 137.9, 132.4, 130.1, 128.6,
128.5, 128.3, 127.0, 126.3, 125.7, 122.7. HRMS (ESI"): caled for C17H12SO [M+H]"
265.0682, found 265.0678.

CHO O
s ‘

4-(Methylthio)-[1,1'-biphenyl]-2-carbaldehyde (3w, unknown compound)
The general procedure was applied to 1-(2,5-bis(methylthio)phenyl)-N-(tert-

butyl)methanimine (101 mg, 0.4 mmol), phenylmagnesium bromide (1.2 mL, 1.0 M in
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THF, 1.2 mmol) and CrCl» (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude product was
purified by column chromatography on silica gel (EtOAc/PE = 1/100) to afford the title
compound as a slight yellow oil (71 mg, 78% yield). '"H NMR (400 MHz, CDCl3): § =
9.87 (s, 1H), 7.95 (d, J= 8.3 Hz, 1H), 7.50-7.42 (m, 3H), 7.38 (dd, /=17.5, 2.1 Hz, 2H),
7.30 (dd, J = 8.3, 1.9 Hz, 1H), 7.20 (d, J = 2.0 Hz, 1H), 2.54 (s, 3H). 1*C NMR (100
MHz, CDCl): 6 =191.5, 147.0, 146.5, 137.6, 130.4, 130.1, 128.5, 128.4, 128.0, 126.6,
124.4, 14.8. HRMS (ESI"): calcd for C14H12SO [M+H]" 229.0682, found 229.0678.

5-(Methylthio)-[1,1'-biphenyl]-2-carbaldehyde (3x, unknown compound)

The general procedure was applied to 1-(2,4-bis(methylthio)phenyl)-N-(tert-
butyl)methanimine (101 mg, 0.4 mmol), phenylmagnesium bromide (1.2 mL, 1.0 M in
THEF, 1.2 mmol) and CrCl: (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude product was
purified by column chromatography on silica gel (EtOAc/PE = 1/100) to afford the title
compound as a slight yellow oil (59 mg, 65% yield). 'H NMR (400 MHz, CDCls): 6 =
9.87 (s, 1H), 7.94 (d, /= 8.3 Hz, 1H), 7.50-7.41 (m, 3H), 7.40-7.35 (m, 2H), 7.30 (dd,
J=8.4,1.9Hz, 1H),7.20 (d,J=2.0 Hz, 1H), 2.53 (s, 3H). >*C NMR (100 MHz, CDCl5):
0=1914, 146.9, 146.5, 137.6, 130.4, 130.0, 128.5, 128.4, 127.9, 126.4, 124.3, 14.7.
HRMS (ESI"): caled for C14H12SO [M+H]" 229.0682, found 229.0679.

CHO O

4'-Methyl-[1,1'-biphenyl]-2-carbaldehyde (3y, known)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), p-tolylmagnesium bromide (1.2
mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude

product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
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afford the title compound as a slight yellow oil (72 mg, 92% yield). '"H NMR (400 MHz,
CDCl3): 0=10.00 (s, 1H), 8.02 (dd, /= 7.7, 1.4 Hz, 1H), 7.63 (td, J=7.5, 1.5 Hz, 1H),
7.52-7.42 (m, 2H), 7.28 (s, 4H), 2.44 (s, 3H). >*C NMR (100 MHz, CDCl3): § = 192.7,
146.1, 138.2, 134.9, 1339, 133.6, 1309, 130.1, 1293, 127.7, 127.6, 21.3.

Spectroscopic data are in accordance with those described in the literature.?

t
B
CHO !

4'-(Tert-butyl)-[1,1'-biphenyl]-2-carbaldehyde (3z, known compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), (4-(tert-butyl)phenyl)magnesium
bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl: (5 mg, 0.04 mmol) at 40 °C for
24 h. The crude product was purified by column chromatography on silica gel
(EtOAC/PE = 1/100) to afford the title compound as a slight yellow solid (85 mg, 89%
yield). 'TH NMR (400 MHz, CDCls): § = 10.02 (s, 1H), 8.03 (d, J = 7.8 Hz, 1H), 7.63
(t,J=7.5Hz, 1H), 7.54-7.44 (m, 4H), 7.37-7.29 (m, 2H), 1.39 (s, 9H). *C NMR (100
MHz, CDCl3): 6 =192.8, 151.3, 146.1, 134.8, 133.9, 133.6, 130.9, 130.0, 127.6, 127.6,
125.5,34.8,31.5. HRMS (ESI"): calcd for C17H1s0 [M+H]" 239.1430, found 239.1430.

Spectroscopic data are in accordance with those described in the literature. '

CHO O

3'-Methyl-[1,1'-biphenyl]-2-carbaldehyde (3aa, known compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), m-tolylmagnesium bromide (1.2
mL, 1.0 M in THF, 1.2 mmol) and CrCl> (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a slight yellow oil (51 mg, 65% yield). '"H NMR (400 MHz,
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CDCl3): 6 =9.97 (s, 1H), 8.00 (d, J= 7.8 Hz, 1H), 7.61 (t, J= 7.5 Hz, 1H), 7.51-7.39
(m, 2H), 7.34 (t, J=17.5 Hz, 1H), 7.27-7.21 (m, 1H), 7.19-7.13 (m, 2H), 2.41 (s, 3H).
BC NMR (100 MHz, CDCl3): 5 =192.8, 146.3,138.3, 137.8, 133.9, 133.6, 131.0, 130.9,
129.0, 128.4, 127.8, 127.6, 127.4, 21.6. Spectroscopic data are in accordance with those

described in the literature.?

CHO O

4'-Methoxy-[1,1'-biphenyl]-2-carbaldehyde (3ab, known compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), (4-methoxyphenyl)magnesium
bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl: (5 mg, 0.04 mmol) at 40 °C for
24 h. The crude product was purified by column chromatography on silica gel
(EtOACc/PE = 1/50) to afford the title compound as a slight yellow oil (55 mg, 65%
yield). "H NMR (400 MHz, CDCl3): § = 10.00 (s, 1H), 8.00 (dd, J= 7.8, 1.4 Hz, 1H),
7.61 (td, J = 7.5, 1.5 Hz, 1H), 7.49-7.40 (m, 2H), 7.33-7.28 (m, 2H), 7.04-6.97 (m,
2H), 3.87 (s, 3H). 3*C NMR (100 MHz, CDCl3): 6 = 192.7, 159.8, 145.7, 133.8, 133.6,
131.4, 130.9, 130.1, 127.7, 127.5, 114.0, 55.5. Spectroscopic data are in accordance

with those described in the literature.?

CHO
(J T

3'-Fluoro-[1,1'-biphenyl]-2-carbaldehyde (3ac, known compound)

The general procedure was applied to N-tert-butyl-1-(2-

(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), (3-fluorophenyl)magnesium

bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl> (5 mg, 0.04 mmol) at 40 °C for

24 h. The crude product was purified by column chromatography on silica gel

(EtOAC/PE = 1/100) to afford the title compound as a slight yellow oil (63 mg, 78%
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yield). '"H NMR (400 MHz, CDCls): § = 9.98 (s, 1H), 8.03 (d, J = 7.7 Hz, 1H), 7.69—
7.60 (m, 1H), 7.52 (t, J= 7.6 Hz, 1H), 7.42 (dd, J= 7.9, 4.0 Hz, 2H), 7.13 (m, 3H). 13C
NMR (100 MHz, CDCls): § = 192.0, 164.0 (d, J = 246.2 Hz), 144.6 (d, J = 2.0 Hz),
140.2 (d, J = 7.7 Hz), 133.8, 130.7, 130.1 (d, J = 8.5 Hz), 128.4, 127.9, 126.2 (d, J =
2.9 Hz), 117.2 (d,J=21.7 Hz), 115.3 (d, J = 20.9 Hz). '°F NMR (377 MHz, CDCL): 6

= -112.56. Spectroscopic data are in accordance with those described in the literature.”

CHO O
S

3'-Chloro-[1,1'-biphenyl]-2-carbaldehyde (3ad, known compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), (3-chlorophenyl)magnesium
bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol) at 40 °C for
24 h. The crude product was purified by column chromatography on silica gel
(EtOAC/PE = 1/100) to afford the title compound as a slight yellow oil (69 mg, 80%
yield). "H NMR (400 MHz, CDCl3): 6 = 9.95 (s, 1H), 8.01 (dd, J = 7.8, 1.4 Hz, 1H),
7.63 (td, J=7.5, 1.5 Hz, 1H), 7.50 (t, /= 7.6 Hz, 1H), 7.44-7.38 (m, 4H), 7.23 (m, 1H).
3C NMR (100 MHz, CDCl3): 6=191.9, 144.4, 139.7, 134.6, 133.8, 133.8, 130.8, 130.0,
129.7, 128.5, 128.4, 128.4, 128.0. Spectroscopic data are in accordance with those

described in the literature.?

CHO O
O CF,

3'-(Trifluoromethyl)-[1,1'-biphenyl]-2-carbaldehyde (3ae, known compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), (3- (trifluoromethyl))magnesium
bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol) at 40 °C for

24 h. The crude product was purified by column chromatography on silica gel
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(EtOAC/PE = 1/100) to afford the title compound as a slight yellow oil (68 mg, 68%
yield). "H NMR (400 MHz, CDCl3): § = 9.95 (s, 1H), 8.06 (dd, J = 7.8, 1.1 Hz, 1H),
7.74-7.65 (m, 3H), 7.64-7.53 (m, 3H), 7.44 (dd, J= 7.7, 0.8 Hz, 1H). *C NMR (100
MHz, CDCL): 6 = 191.7, 144.3, 138.9, 134.0, 133.8, 131.2 (q, J = 33.0 Hz), 131.0,
129.1, 128.7, 128.3, 126.6 (q, J = 4.0 Hz), 125.4 (q, J = 271.0 Hz), 124.1 (q, J = 4.0
Hz). F NMR (377 MHz, CDCl3): § = —62.62. Spectroscopic data are in accordance

with those described in the literature.?

TMS
CHO O

4'-(Trimethylsilyl)-[1,1'-biphenyl]-2-carbaldehyde (3af, known compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), (4-
(trimethylsilyl)phenyl)magnesium bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and
CrClz (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude product was purified by column
chromatography on silica gel (EtOAc/PE = 1/100) to afford the title compound as a
slight yellow oil (87 mg, 86% yield). '"H NMR (400 MHz, CDCl3): 6 = 10.01 (s, 1H),
8.04 (dd, J=17.8, 1.4 Hz, 1H), 7.67-7.62 (m, 3H), 7.53-7.44 (m, 2H), 7.40-7.36 (m,
2H), 0.34 (s, 9H). 1*C NMR (100 MHz, CDCl3): 6 = 192.6, 146.1, 140.6, 138.2, 133.9,
133.7, 133.5, 130.9, 129.6, 127.9, 127.7, —1.07. Spectroscopic data are in accordance

with those described in the literature.®

N
CHO ~

4'-(Dimethylamino)-[1,1'-biphenyl]-2-carbaldehyde (3ag, known compound)
The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), (4-

(dimethylamino)phenyl)magnesium bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and
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CrCl; (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude product was purified by column
chromatography on silica gel (EtOAc/PE = 1/100) to afford the title compound as a
yellow oil (82 mg, 91% yield). 'H NMR (400 MHz, CDCl3): 6 =9.94 (s, 1H), 7.89 (dd,
J=1728,14Hz 1H), 7.49 (td, J= 7.5, 1.5 Hz, 1H), 7.35 (d, J= 7.5 Hz, 1H), 7.31 (t, J
= 7.5 Hz, 1H), 7.20-7.14 (m, 2H), 6.73-6.68 (m, 2H), 2.92 (s, 6H). 3C NMR (100
MHz, CDCl3): 6 =193.2, 150.4, 146.4, 133.7, 133.5, 131.2, 130.7, 127.6, 126.8, 125.3,

112.2, 40.5. Spectroscopic data are in accordance with those described in the literature.®

0
CHO O N O

O

4'-(9H-carbazol-9-yl)-[1,1'-biphenyl]-2-carbaldehyde (3ah, known compound)
The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 04 mmol), (4-(9H-carbazol-9-
yl)phenyl)magnesium bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg,
0.04 mmol) at 40 °C for 24 h. The crude product was purified by column
chromatography on silica gel (EtOAc/PE = 1/100) to afford the title compound as a
slight yellow solid (124 mg, 89% yield). '"H NMR (400 MHz, CDCl3): § = 10.21 (s,
1H), 8.21 (d,J=7.8 Hz, 2H), 8.14 (d, J= 7.8 Hz, 1H), 7.72 (dd, J= 13.6, 7.4 Hz, 3H),
7.65-7.52 (m, 6H), 7.49 (t, J = 7.6 Hz, 2H), 7.36 (t, J = 7.4 Hz, 2H)."3C NMR (100
MHz, CDCl3): 6 = 192.3, 145.0, 140.8, 137.9, 136.9, 133.93, 133.90, 131.7, 130.9,

128.3, 128.1, 127.0, 126.2, 123.7, 120.5, 120.4, 109.9. Spectroscopic data are in

accordance with those described in the literature.®

LT

2-(Naphthalen—2-yl)benzaldehyde (3ai, known compound)
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The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), naphthalen—2-ylmagnesium
bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl (5 mg, 0.04 mmol) at 40 °C for
24 h. The crude product was purified by column chromatography on silica gel
(EtOAC/PE = 1/100) to afford the title compound as a slight yellow solid (72 mg, 78%
yield). '"H NMR (400 MHz, CDCls): 6 = 10.04 (s, 1H), 8.08 (d, J = 7.8 Hz, 1H), 7.99—
7.87 (m, 3H), 7.83 (s, 1H), 7.68 (t, J= 7.4 Hz, 1H), 7.59-7.51 (m, 5H). 3C NMR (100
MHz, CDCl): 6 =192.6, 146.0, 135.3, 134.1, 133.7, 133.1, 132.9, 131.2, 129.6, 128.3,
128.3, 128.0, 127.9, 127.8, 127.0, 126.8. Spectroscopic data are in accordance with

those described in the literature.?

0 OQO

2-(9,9-Dimethyl-9H-fluoren—3-yl)benzaldehyde (3aj, known compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), (9,9-dimethyl-9H-fluoren—2-
yl)magnesium bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol)
at 40 °C for 24 h. The crude product was purified by column chromatography on silica
gel (EtOACc/PE = 1/100) to afford the title compound as a slight yellow solid (106 mg,
89% yield). '"H NMR (400 MHz, CDCls): 6 = 10.09 (s, 1H), 8.09 (d, J = 7.7 Hz, 1H),
7.83 (d, J=7.7 Hz, 1H), 7.82-7.77 (m, 1H), 7.68 (t, J = 7.3 Hz, 1H), 7.58-7.46 (m,
4H), 7.41-7.35 (m, 3H), 1.56 (s, 6H). >*C NMR (100 MHz, CDCl3): 6 = 192.7, 154.0,
153.9,146.5,139.4,138.5,136.7, 134.0, 133.6, 131.0, 129.3, 127.8, 127.7, 127.3, 124.6,
122.8, 120.4, 120.0, 47.1, 27.2. Spectroscopic data are in accordance with those

described in the literature.®
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CHO 0
G
2-(Benzo|d][1,3]dioxol-5-yl)benzaldehyde (3ak, known compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), benzo[d][1,3]dioxol-5-
ylmagnesium bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol)
at 40 °C for 24 h. The crude product was purified by column chromatography on silica
gel (EtOAC/PE = 1/100) to afford the title compound as a slight yellow solid (77 mg,
85% yield). 'H NMR (400 MHz, CDCls): 6 = 10.00 (s, 1H), 7.98 (dd, J = 7.8, 1.4 Hz,
1H), 7.60 (td, J=17.5, 1.5 Hz, 1H), 7.45 (t, J= 7.5 Hz, 1H), 7.40 (dd, J = 7.7, 1.2 Hz,
1H), 6.91-6.85 (m, 2H), 6.79 (dd, J = 7.9, 1.8 Hz, 1H), 6.03 (s, 2H). '3C NMR (100
MHz, CDCls): 6 = 192.5, 148.0, 147.9, 145.6, 134.0, 133.6, 131.7, 130.8, 127.7, 127.7,
124.2,110.4, 108.3, 101.5. HRMS (ESI"): calcd for C14H1003 [M+H]" 227.0703, found

227.0704. Spectroscopic data are in accordance with those described in the literature.!!

CHO O =

O

2-(Dibenzo|[b,d]furan—-2-yl)benzaldehyde (3al, known compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), dibenzo[b,d]furan—3-
ylmagnesium bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol)
at 40 °C for 24 h. The crude product was purified by column chromatography on silica
gel (EtOACc/PE = 1/100) to afford the title compound as a slight yellow solid (87 mg,
80% yield). "H NMR (400 MHz, CDCl3): § = 10.04 (s, 1H), 8.11-8.04 (m, 1H), 7.99—
7.94 (m, 2H), 7.70-7.64 (m, 2H), 7.62 (d, J = 8.2 Hz, 1H), 7.56-7.52 (m, 2H), 7.52—
7.45 (m, 2H), 7.38 (t, J= 7.5 Hz, 1H). *C NMR (100 MHz, CDCls): 6 = 192.6, 156.9,
156.1, 146.0, 134.1, 133.7, 132.6, 131.3, 129.3, 127.89, 127.87, 127.8, 124.7, 123.8,
123.2,122.3,121.0, 112.0, 111.7. HRMS (ESI"): calcd for C19H120, [M+H]" 273.0910,
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found 273.0915. Spectroscopic data are in accordance with those described in the

literature. '

S
CHO O

4'-(Methylthio)-[1,1'-biphenyl]-2-carbaldehyde (3am, known compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), (4-
(methylthio)phenyl)magnesium bromide (1.2 mL, 1.0 M in THF, 1.2 mmol) and CrCl;
(5 mg, 0.04 mmol) at 40 °C for 24 h. The crude product was purified by column
chromatography on silica gel (EtOAc/PE = 1/50) to afford the title compound as a slight
yellow oil (81 mg, 89% yield). 'H NMR (400 MHz, CDCl3): § = 9.88 (s, 1H), 7.95 (d,
J=8.3 Hz, 1H), 7.50-7.43 (m, 3H), 7.39 (d, J=2.4 Hz, 2H), 7.31 (dd, /= 8.4, 1.9 Hz,
1H), 7.20 (d, J = 1.9 Hz, 1H), 2.54 (s, 3H). *C NMR (100 MHz, CDCls): § = 191.6,
147.0, 146.5, 137.6, 130.4, 130.1, 128.6, 128.4, 128.0, 126.6, 124.4, 14.8. HRMS
(ESI"): caled for C14H120S [M+H]" 229.0682, found 229.0677. Spectroscopic data are

in accordance with those described in the literature.!?

CHO

2-Benzylbenzaldehyde (3an, known compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), benzylmagnesium bromide (2.4
mL, 0.5 M in THF, 1.2 mmol) and CrCl> (5 mg, 0.04 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a slight yellow oil (54mg, 69% yield). '"H NMR (400 MHz,
CDClL): 6 =10.26 (s, 1H), 7.87 (d, J= 7.5 Hz, 1H), 7.54 (t, /= 7.3 Hz, 1H), 7.42 (t, J
=7.5 Hz, 1H), 7.28 (t, J = 7.4 Hz, 3H), 7.20 (t, J = 7.2 Hz, 1H), 7.15 (d, J = 7.5 Hz,
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2H), 4.46 (s, 2H). 3*C NMR (100 MHz, CDCl3): 6 = 192.5, 143.1, 140.4, 134.1, 134.0,
132.2, 131.8, 128.9, 128.7, 127.1, 126.4, 38.2. Spectroscopic data are in accordance

with those described in the literature.’

CHO

2-(4-Methylbenzyl)benzaldehyde (3a0, known compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), (4-methylbenzyl)magnesium
bromide (2.4 mL, 0.5 M in THF, 1.2 mmol) and CrCl: (5 mg, 0.04 mmol) at 40 °C for
24 h. The crude product was purified by column chromatography on silica gel
(EtOAC/PE = 1/100) to afford the title compound as a slight yellow oil (70 mg, 83%
yield). 'TH NMR (400 MHz, CDCl3): § = 10.18 (s, 1H), 7.78 (d, J = 7.6 Hz, 1H), 7.44
(t,J=7.5Hz, 1H), 7.32 (t, J= 7.5 Hz, 1H), 7.18 (d, J = 7.6 Hz, 1H), 7.00 (d, J = 7.8
Hz, 2H), 6.95 (d, J = 8.0 Hz, 2H), 4.33 (s, 2H), 2.22 (s, 3H). '3C NMR (100 MHz,
CDCh): 0 =192.5, 143.5, 137.4, 136.0, 134.0, 131.9, 131.7, 129.4, 128.8, 127.0, 37.7,
21.1. HRMS (EST"): caled for CisHi4O [M+H]" 211.1117, found 211.1123.

Spectroscopic data are in accordance with those described in the literature. '

sael

2-(4-Fluorobenzyl)benzaldehyde (3ap, known compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), (4-fluorobenzyl)magnesium
bromide (2.4 mL, 0.5 M in THF, 1.2 mmol) and CrCl; (5 mg, 0.04 mmol) at 40 °C for
24 h. The crude product was purified by column chromatography on silica gel
(EtOAC/PE = 1/100) to afford the title compound as a slight yellow oil (41 mg, 47%
yield). "TH NMR (400 MHz, CDCl3): 6 = 10.21 (s, 1H), 7.85 (d, J = 7.6 Hz, 1H), 7.54
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(t,J=7.5 Hz, 1H), 7.43 (t, J= 7.5 Hz, 1H), 7.25 (d, J= 7.7 Hz, 1H), 7.11 (dd, J = 8.3,
5.3 Hz, 2H), 6.96 (t, J = 8.6 Hz, 2H), 4.42 (s, 2H). 13C NMR (100 MHz, CDCl3): & =
192.6,162.8 (d,J=243.1 Hz), 142.9, 136.1 (d, J=3.2 Hz), 134.1, 134.0, 133.0, 131.7,
130.3 (d, J="7.9 Hz), 127.3, 115.4 (d, J=21.3 Hz), 37.5. '°F NMR (377 MHz, CDCl)

6 -116.97. Spectroscopic data are in accordance with those described in the literature.’

5‘;@

2-Cyclobutylbenzaldehyde (3aq, unknown compound)

The general procedure was applied to N-tert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), cyclobutylmagnesium bromide
(2.4 mL, 0.5 M in THF, 1.2 mmol) and CrClz (5 mg, 0.04 mmol) at 40 °C for 24 h. The
crude product was purified by column chromatography on silica gel (EtOAc/PE = 1/200)
to afford the title compound as a slight yellow oil (50 mg, 78% yield). '"H NMR (400
MHz, CDCl3): 6 =10.28 (s, 1H), 7.82 (d, J=7.7 Hz, 1H), 7.56 (t, J=7.6 Hz, 1H), 7.42
(d, J=7.8 Hz, 1H), 7.34 (t, J = 7.5 Hz, 1H), 2.45-2.38 (m, 2H), 2.29-2.03 (m, 4H),
1.92-1.84 (m, 1H). '*C NMR (100 MHz, CDCl3): § =192.4, 148.2, 134.1, 133.6, 130.6,
127.0, 126.3, 37.2, 29.8, 18.7. HRMS (ESI"): calcd for C11Hi20 [M+H]" 161.0961,
found 161.0966.

5. General Procedure for Cr-Catalyzed Diarylation of C(aryl)-S and C(aryl)-H

Bonds
~NBn 1) CrCl, (10 mol%) CHO
H SMe DCP (2.5 equiv), 40 °C, 24 h  Ar Ar
+  ArMgBr »
2)HCl (a.q.), r.t, 3 h
4 2a 5

In a dried Schlenk tube were placed an ortho-methylthio-containing aromatic aldimine
1 (0.4 mmol) and CrCl; (5 mg, 0.04 mmol), then 1,2-dichloropropane (98 uL, 1 mmol),
aromatic Grignard reagent (1.6 mL, 1 M in THF, 1.6 mmol) and THF (1 mL) was

dropwise added by a syringe under atmosphere of nitrogen, and the mixture was stirred
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at 40 °C for 24 h. After quenched by 3 N HCI (1 mL), the resulting mixture was further
stirred at room temperature, and then extracted with ethyl acetate (3 x 10 mL). After
removal of the volatiles under vacuum, the crude product was purified by silica gel

chromatography to afford the desired product.

e

[1,1':3',1""-Terphenyl]-2'-carbaldehyde (5a, known compound)

The general procedure was applied to N-benzyl-1-(2-(methylthio)phenyl)methanimine
(97 mg, 0.4 mmol), phenylmagnesium bromide (1.6 mL, 1 M in THF, 1.6 mmol), CrCl,
(5 mg, 0.04 mmol) and DCP (98 L, 1 mmol) at 40 °C for 24 h. The crude product was
purified by column chromatography on silica gel (EtOAc/PE = 1/100) to afford the title
compound as a slight yellow solid (72 mg, 61% yield). 'H NMR (400 MHz, CDCl3): §
=998 (s, 1H), 7.61 (t, J= 7.7 Hz, 1H), 7.47-7.39 (m, 8H), 7.37 (dd, J= 7.7, 1.6 Hz,
4H). *C NMR (100 MHz, CDCl3): 6 = 193.6, 144.3, 139.7, 133.2, 131.6, 130.4, 129.6,
128.2, 127.7. Spectroscopic data are in accordance with those described in the

literature.’

5'-Methoxy-[1,1':3',1""-terphenyl]-2'-carbaldehyde (5b, known compound)

The  general  procedure  was  applied to  N-benzyl-1-(4-methoxy-2-
(methylthio)phenyl)methanimine (109 mg, 0.4 mmol), phenylmagnesium bromide (1.6
mL, 1 M in THF, 1.6 mmol), CrCl; (5 mg, 0.04 mmol) and DCP (98 L, 1 mmol) at 40
°C for 24 h. The crude product was purified by column chromatography on silica gel
(EtOACc/PE = 1/50) to afford the title compound as a slight yellow solid (84 mg, 73%
yield). 'TH NMR (400 MHz, CDCl3): § = 9.83 (s, 1H), 7.45 (d, J = 5.7 Hz, 2H), 7.44—
7.40 (m, 4H), 7.37 (dd, J = 7.5, 1.9 Hz, 4H), 6.88 (s, 2H), 3.91 (s, 3H). '*C NMR (100
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MHz, CDCl3): 6 = 191.8, 161.6, 147.7, 140.1, 129.5, 128.2, 127.8, 126.1, 116.0, 55.8.

Spectroscopic data are in accordance with those described in the literature.?

A

Cl

5'-Chloro-[1,1':3',1""-terphenyl]-2'-carbaldehyde (5c, known compound)

The general procedure was applied to N-benzyl-1-(4-chloro-2-
(methylthio)phenyl)methanimine (111 mg, 0.4 mmol), phenylmagnesium bromide (1.6
mL, 1 M in THF, 1.6 mmol), CrCl; (5 mg, 0.04 mmol) and DCP (98 L, 1 mmol) at 40
°C for 24 h. The crude product was purified by column chromatography on silica gel
(EtOAC/PE = 1/100) to afford the title compound as a slight yellow solid (72 mg, 61%
yield). '"H NMR (400 MHz, CDCl3): 6 = 9.89 (s, 1H), 7.45 (m, 6H), 7.40 (s, 2H), 7.37—
7.33 (m, 4H). 3C NMR (100 MHz, CDCl3): 6 = 192.4, 146.2, 138.5, 137.6, 131.6, 130.4,
129.5, 128.5, 128.3. Spectroscopic data are in accordance with those described in the

literature.®

e
L,

4'-Fluoro-[1,1':3',1"'-terphenyl]-2'-carbaldehyde (5d, known compound)

The general procedure was applied to N-benzyl-1-(3-fluoro-2-
(methylthio)phenyl)methanimine (104 mg, 0.4 mmol), phenylmagnesium bromide (1.6
mL, 1 M in THF, 1.6 mmol), CrCl (5 mg, 0.04 mmol) and DCP (98 x«L, 1 mmol) at 40
°C for 24 h. The crude product was purified by column chromatography on silica gel
(EtOACc/PE = 1/100) to afford the title compound as a slight yellow solid (65 mg, 59%
yield). '"H NMR (400 MHz, CDCl3): 6 = 9.84 (s, 1H), 7.45 (m, 6H), 7.41-7.37 (m, 2H),
7.34 (d, J=17.3 Hz, 4H). >*C NMR (100 MHz, CDCl3): 6 = 192.6 (d, J= 2.9 Hz), 159.2
(d,J=247.4 Hz), 140.4 (d, J= 3.7 Hz), 138.7, 135.0 (d, J= 2.0 Hz), 132.3, 131.9 (d, J
= 7.9 Hz), 131.0, 130.8, 130.3, 129.8, 128.4, 128.3, 128.0, 119.3 (d, J = 23.4 Hz). '°F
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NMR (377 MHz, CDCl3): 6 =—115.90. Spectroscopic data are in accordance with those

described in the literature.’

5'-(Methylthio)-[1,1':3',1"'-terphenyl]-2'-carbaldehyde (5e, unknown compound)
The general procedure was applied to N-benzyl-1-(2,4-
bis(methylthio)phenyl)methanimine (115 mg, 0.4 mmol), phenylmagnesium bromide
(1.6 mL, 1 M in THF, 1.6 mmol), CrCl> (5 mg, 0.04 mmol) and DCP (98 x«L, 1 mmol)
at 40 °C for 24 h. The crude product was purified by column chromatography on silica
gel (EtOAc/PE = 1/50) to afford the title compound as a slight yellow solid (81 mg, 67%
yield). '"H NMR (400 MHz, CDCls): 6 = 9.88 (s, 1H), 7.48-7.42 (m, 6H), 7.38 (d, J =
2.3 Hz, 2H), 7.36 (d, J = 1.8 Hz, 2H), 7.19 (s, 2H), 2.55 (s, 3H). *C NMR (100 MHz,
CDCl3): 0=192.3, 145.3, 144.7, 139.6, 129.5, 129.2, 128.3, 127.9, 126.7, 14.8. HRMS
(ESTY): caled for C20H16SO [M+H]" 305.0995, found 305.0963.

5'-(p-Tolyl)-[1,1':3',1"'-terphenyl]-2'-carbaldehyde (5f, unknown compound)

The general procedure was applied to N-benzyl-1-(4'-methyl-3-(methylthio)-[1,1'-
biphenyl]-4-yl)methanimine (133 mg, 0.4 mmol), phenylmagnesium bromide (1.6 mL,
1 M in THF, 1.6 mmol), CrCl (5 mg, 0.04 mmol) and DCP (98 xL, 1 mmol) at 40 °C
for 24 h. The crude product was purified by column chromatography on silica gel
(EtOAC/PE = 1/100) to afford the title compound as a colorless solid (127 mg, 91%
yield). "H NMR (400 MHz, CDCls): 6 = 10.05 (s, 1H), 7.68 (s, 2H), 7.64 (d, J= 7.9 Hz,
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2H), 7.52 (d, J= 7.1 Hz, 2H), 7.49 (t, J= 5.7 Hz, 8H), 7.33 (d, J= 7.8 Hz, 2H), 2.46 (s,
3H). 3C NMR (100 MHz, CDCL): 6 = 193.1, 145.3, 144.2, 140.0, 138.60, 136.45,
131.43, 129.82, 129.65, 128.85, 128.28, 127.78, 127.28, 21.26. HRMS (ESI"): calcd
for Ca6Ha0O [M+H]" 349.1587, found 349.1585.

OCF,4
5'-(4-(Trifluoromethoxy)phenyl)-[1,1':3',1"'-terphenyl]-2'-carbaldehyde (Sg,
unknown compound)

The general procedure was applied to  N-benzyl-1-(3-(methylthio)-4'-
(trifluoromethoxy)-[1,1'-biphenyl]-4-yl)methanimine (161 mg, 0.4 mmol),
phenylmagnesium bromide (1.6 mL, 1 M in THF, 1.6 mmol), CrCl; (5 mg, 0.04 mmol)
and DCP (98 uL, 1 mmol) at 40 °C for 24 h. The crude product was purified by column
chromatography on silica gel (EtOAc/PE = 1/100) to afford the title compound as a
slight yellow solid (113.4 mg, 61% yield). "H NMR (400 MHz, CDCls): § = 10.02 (s,
1H), 7.74-7.70 (m, 2H), 7.62 (s, 2H), 7.52-7.42 (m, 10H), 7.34 (d, J = 8.3 Hz, 2H). 1*C
NMR (100 MHz, CDCI3): 6 = 193.1, 149.6, 145.4, 142.8, 139.6, 138.2, 132.1, 129.7,
129.1,128.9,128.4,128.0,121.9, 121.5 (q,J=255.9 Hz). "’F NMR (377 MHz, CDCl;):
=-57.71. HRMS (ESI"): calcd for C2sHi7FO3 [M+H]" 419.1253, found 419.1248.

TMS

5'-(4-(Trimethylsilyl)phenyl)-[1,1':3',1''-terphenyl]-2'-carbaldehyde (Sh,
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unknown compound)

The general procedure was applied to N-benzyl-1-(3-(methylthio)-4'-(trimethylsilyl)-
[1,1'-biphenyl]-4-yl)methanimine (157 mg, 0.4 mmol), phenylmagnesium bromide (1.6
mL, I M in THF, 1.6 mmol), CrCl (5 mg, 0.04 mmol) and DCP (98 xL, 1 mmol) at 40
°C for 24 h. The crude product was purified by column chromatography on silica gel
(EtOAC/PE = 1/100) to afford the title compound as a slight yellow solid (124 mg, 76%
yield). 'TH NMR (400 MHz, CDCls): 6 =9.99 (s, 1H), 7.68 (d, J = 8.1 Hz, 2H), 7.63 (d,
J=17.6 Hz, 4H), 7.48-7.44 (m, 5H), 7.44-7.40 (m, 5H), 0.31 (s, 9H). '3C NMR (100
MHz, CDCl3): 6 =193.3, 145.3, 144.4, 141.2, 139.9, 139.8, 134.2, 131.8, 129.7, 129.2,
128.4, 126.8, —1.0. HRMS (ESI"): calcd for CasH2SiO [M+H]" 407.1826, found
407.1821.

5'-(Thiophen-3-yl)-[1,1':3',1"'-terphenyl]-2'-carbaldehyde (51, unknown
compound)

The general procedure was applied to N-benzyl-1-(2-(methylthio)-4-(thiophen—3-
yl)phenyl)methanimine (130 mg, 0.4 mmol), phenylmagnesium bromide (1.6 mL, 1 M
in THF, 1.6 mmol), CrCL (5§ mg, 0.04 mmol) and DCP (98 uL, 1 mmol) at 40 °C for 24
h. The crude product was purified by column chromatography on silica gel (EtOAc/PE
= 1/100) to afford the title compound as a slight yellow solid (93 mg, 68% yield). 'H
NMR (400 MHz, CDCl3): 6 =9.98 (s, 1H), 7.64 (s, 3H), 7.50 (d, /= 6.1 Hz, 2H), 7.47
(d,J=3.9 Hz, 4H), 7.44 (t,J=2.4 Hz, 4H), 7.42 (s, 2H). *C NMR (100 MHz, CDCl5):
0=192.9,145.5,140.7,139.9, 138.7, 131.5, 129.6, 128.33, 128.31, 127.9, 127.0, 126.3,
122.7. HRMS (ESI"): calcd for C23Hi6SO [M+H]" 341.0995, found 341.0992.
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O CHO

4,4"-Dimethyl-[1,1':3',1""-terphenyl]-2'-carbaldehyde (5j, known compound)

The general procedure was applied to N-benzyl-1-(2-(methylthio)phenyl)methanimine
(97 mg, 0.4 mmol), p-tolylmagnesium bromide (1.6 mL, I M in THF, 1.6 mmol), CrCl;
(5 mg, 0.04 mmol) and DCP (98 uL, 1 mmol) at 40 °C for 24 h. The crude product was
purified by column chromatography on silica gel (EtOAc/PE = 1/100) to afford the title
compound as a slight yellow solid (98 mg, 86% yield). 'TH NMR (400 MHz, CDCls): ¢
=9.96 (s, 1H), 7.55 (t, J= 7.6 Hz, 1H), 7.36 (d, J = 7.7 Hz, 2H), 7.24 (s, 8H), 2.41 (s,
6H). *C NMR (100 MHz, CDCl3): § = 193.9, 144.4, 137.5, 136.8, 133.4, 131.6, 130.3,
129.6, 129.0, 21.3. Spectroscopic data are in accordance with those described in the

literature.’

t t
Bu ! CHO ! Bu

4,4'"-Di-tert-butyl-[1,1':3',1"'-terphenyl]-2'-carbaldehyde (5k, known compound)
The general procedure was applied to N-benzyl-1-(2-(methylthio)phenyl)methanimine
(97 mg, 0.4 mmol), (4-(tert-butyl)phenyl)magnesium bromide (1.6 mL, 1 M in THF,
1.6 mmol), CrClz (5 mg, 0.04 mmol) and DCP (98 uL, 1 mmol) at 40 °C for 24 h. The
crude product was purified by column chromatography on silica gel (EtOAc/PE =1/100)
to afford the title compound as a colorless solid (110 mg, 74% yield). '"H NMR (400
MHz, CDCl3): 6 =9.99 (s, 1H), 7.60-7.54 (m, 1H), 7.49-7.43 (m, 4H), 7.39 (d, J=7.6
Hz, 2H), 7.33-7.28 (m, 4H), 1.39 (s, 18H). '*C NMR (100 MHz, CDCl3): § = 194.2,
150.7, 144.3, 136.8, 133.5, 131.5, 130.4, 129.5, 125.3, 34.8, 31.5. Spectroscopic data

are in accordance with those described in the literature.’
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4,4""-Dimethoxy-[1,1':3',1"'-terphenyl]-2'-carbaldehyde (51, known compound)
The general procedure was applied to N-benzyl-1-(2-(methylthio)phenyl)methanimine
(97 mg, 0.4 mmol), (4-methoxyphenyl)magnesium bromide (1.6 mL, 1 M in THF, 1.6
mmol), CrCl (5 mg, 0.04 mmol) and DCP (98 uL, 1 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/20) to
afford the title compound as a slight yellow solid (102 mg, 80% yield). 'H NMR (400
MHz, CDCls): 6 = 9.96 (s, 1H), 7.59-7.53 (m, 1H), 7.36 (d, J= 7.7 Hz, 2H), 7.30 (d, J
= 2.1 Hz, 2H), 7.29 (d, J = 2.1 Hz, 2H), 6.99 (d, J = 2.2 Hz, 2H), 6.97 (d, J = 2.1 Hz,
2H). 3.87 (s, 6H). 1*C NMR (100 MHz, CDCl3): 6 = 194.1, 159.4, 144.0, 133.4, 132.0,
131.6, 131.0, 130.2, 113.7, 55.4. Spectroscopic data are in accordance with those

described in the literature.’

Cl Cl

A 2L

3,3"-Dichloro-[1,1':3',1""-terphenyl]-2'-carbaldehyde (Sm, unknown compound)
The general procedure was applied to N-benzyl-1-(2-(methylthio)phenyl)methanimine
(97 mg, 0.4 mmol), (3-chlorophenyl)magnesium bromide (1.6 mL, 1 M in THF, 1.6
mmol), CrCl (5 mg, 0.04 mmol) and DCP (98 uL, 1 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a slight yellow solid (106 mg, 81% yield). '"H NMR (400
MHz, CDCl3): 6 =9.94 (s, 1H), 7.65-7.59 (m, 1H), 7.42-7.34 (m, 8H), 7.22 (d,J=2.3
Hz, 1H), 7.21 (s, 1H). *C NMR (100 MHz, CDCl3): § = 192.7, 143.1, 141.4, 134.3,
132.9, 132.0, 130.9, 129.6, 129.5, 128.1, 128.0. HRMS (ESI"): calcd for C19H12Cl,O
[M+H]" 327.0338, found 327.0339.
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4,4"-Bis(trimethylsilyl)-[1,1':3',1''-terphenyl]-2'-carbaldehyde (Sn, known

compound)

The general procedure was applied to N-benzyl-1-(2-(methylthio)phenyl)methanimine

(97 mg, 0.4 mmol), (4-(trimethylsilyl)phenyl)magnesium bromide (1.6 mL, 1 M in THF,
1.6 mmol), CrCl (5 mg, 0.04 mmol) and DCP (98 xL, 1 mmol) at 40 °C for 24 h. The

crude product was purified by column chromatography on silica gel (EtOAc/PE = 1/200)
to afford the title compound as a slight yellow solid (111 mg, 69% yield). 'H NMR (400

MHz, CDCl3): 6 =9.97 (s, 1H), 7.58 (dd, ] = 7.9, 3.0 Hz, 5H), 7.39 (d, ] = 7.7 Hz, 2H),

7.34 (d, J = 8.0 Hz, 4H), 0.31 (s, 18H). >*C NMR (100 MHz, CDCl5): § = 193.9, 144 .4,

140.1, 139.9, 133.34, 133.27, 131.7, 130.5, 129.0, —0.9. Spectroscopic data are in

accordance with those described in the literature.’

‘O CHO

2,6-Di(naphthalen—2-yl)benzaldehyde (50, known compound)

The general procedure was applied to N-benzyl-1-(2-(methylthio)phenyl)methanimine
(97 mg, 0.4 mmol), naphthalen—2-ylmagnesium bromide (1.6 mL, 1 M in THF, 1.6
mmol), CrCl (5 mg, 0.04 mmol) and DCP (98 uL, 1 mmol) at 40 °C for 24 h. The crude
product was purified by column chromatography on silica gel (EtOAc/PE = 1/100) to
afford the title compound as a colorless solid (102 mg, 71% yield). "H NMR (400 MHz,
CDCl): 0 =10.10 (s, 1H), 7.93 (dd, J = 18.5, 7.1 Hz, 8H), 7.71-7.66 (m, 1H), 7.61—
7.53 (m, 8H). *C NMR (100 MHz, CDCl3): § = 193.5, 144.5, 137.3, 133.4, 133.2,
132.7, 131.8, 130.9, 128.6, 128.2, 127.88, 127.87, 127.8, 126.6, 126.4. Spectroscopic

data are in accordance with those described in the literature.’
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6. General Procedure for Cr-Catalyzed Incorporation of Two Different Aryl

Scaffolds into Benzaldehydes

/N"Bu

1) CrCl, (10 mol%) CHO
H SMe PhMgBr (1.5 equiv), THF, 40 °C, 12 h »Ar\©ﬁ’h
2) ArMgBr (2.5 equiv), DCP (2.5 equiv), 12 h
42" then HCl (a.q.), r.t., 3 h 5

In a dried Schlenk tube were placed an ortho-methylthio-containing aromatic aldimine
4a' (83 mg, 0.4 mmol) and CrCl (5 mg, 0.04 mmol), then phenyl Grignard reagent (0.6
mL, 1 M in THF, 0.6 mmol) and THF (1 mL) was drop wise added by a syringe under
atmosphere of nitrogen, and the mixture was stirred at 40 °C for 12 h. Then the aromatic
Grignard reagent (1.0 mL, 1.0 M in THF, 1.0 mmol) and DCP (98 xL, 1.0 mmol) was
drop wise added by a syringe under atmosphere of nitrogen, and the mixture was stirred
at 40 °C for 12 h. After quenched by 3 N HCl (1 mL), the resulting mixture was further
stirred at room temperature, and then extracted with ethyl acetate (3 x 10 mL). After
removal of the volatiles under vacuum, the crude product was purified by silica gel

chromatography to afford the desired product S.

O CHO O O~
o

4-Methoxy-[1,1':3',1""-terphenyl]-2'-carbaldehyde (5p, known compound)

The general procedure was applied to N-isobutyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), phenylmagnesium bromide (0.6
mL, 1 M in THF, 0.6 mmol), CrCL (5 mg, 0.04 mmol) at 40 °C for 12 h. Then (4-
methoxyphenyl)magnesium bromide (1 mL, 1.0 M in THF, 1 mmol) and DCP (98 uL,
1 mmol) at 40 °C for 12 h. The crude product was purified by column chromatography
on silica gel (EtOAc/PE = 1/100) to afford the title compound as a colorless solid (78
mg, 68% yield). '"H NMR (400 MHz, CDCls): § =9.98 (s, 1H), 7.59 (t, J= 7.6 Hz, 1H),
7.47-7.34 (m, 7H), 7.32 (d, J=2.1 Hz, 1H), 7.30 (d, /= 2.2 Hz, 1H), 7.00 (d, J=2.2
Hz, 1H), 6.98 (d, J=2.1 Hz, 1H), 3.87 (s, 3H). *C NMR (100 MHz, CDCl;): 6 =193.9,

S39



159.4,144.3, 144.1, 139.9, 133.3, 131.8, 131.6, 131.0, 130.5, 130.2, 129.7, 128.2, 127.7,
113.8, 55.4. HRMS (ESI): caled for C2oHi302 [M+H]" 289.1228, found 289.1225.

Spectroscopic data are in accordance with those described in the literature.’

Cl

9OVe

3-Chloro-[1,1':3',1""-terphenyl]-2'-carbaldehyde (5q, unknown compound)

The general procedure was applied to N-isobutyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), phenylmagnesium bromide (0.6
mL, 1 M in THF, 0.6 mmol), CrCL (5 mg, 0.04 mmol) at 40 °C for 12 h. Then (3-
chlorophenyl)magnesium bromide (1 mL, 1.0 M in THF, 1 mmol) and DCP (98 xL, 1
mmol) at 40 °C for 12 h. The crude product was purified by column chromatography
on silica gel (EtOAc/PE = 1/200) to afford the title compound as a yellow colorless
solid (74 mg, 63% yield). 'H NMR (400 MHz, CDCl3): 6 = 9.95 (s, 1H), 7.61 (t, J =
7.7 Hz, 1H), 7.48-7.42 (m, 4H), 7.36 (m, 6H), 7.21 (d, J = 6.9 Hz, 1H). '*C NMR (100
MHz, CDCls3) ¢ 193.3, 145.2, 142.5, 142.0, 139.2, 134.2, 133.1, 131.9, 130.9, 130.5,
129.9, 129.5, 129.4, 128.5, 128.8, 127.9, 127.8. HRMS (ESI"): calcd for Ci9H130Cl
[M+H]" 293.0728, found 293.0726.

O CHO O '\ll\

C
4-(Dimethylamino)-[1,1':3',1''-terphenyl]-2'-carbaldehyde (Sr, unknown
compound)
The general procedure was applied to N-isobutyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), phenylmagnesium bromide (0.6
mL, 1 M in THF, 0.6 mmol), CrCl, (5 mg, 0.04 mmol) at 40 °C for 12 h. Then (4-

(dimethylamino)phenyl)magnesium bromide (1 mL, 1.0 M in THF, 1 mmol) and DCP
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(98 uL, 1T mmol) at 40 °C for 12 h. The crude product was purified by column
chromatography on silica gel (EtOAc/PE = 1/200) to afford the title compound as a
yellow solid (60 mg, 50% yield). 'TH NMR (400 MHz, CDCls): 6 = 9.99 (s, 1H), 7.56
(t, J=17.6 Hz, 1H), 7.46-7.38 (m, 4H), 7.37-7.33 (m, 2H), 7.31 (d, J = 7.5 Hz, 1H),
7.28 (d,J=2.0 Hz, 1H), 7.26 (d,J= 1.0 Hz, 1H), 6.80 (d, /= 8.8 Hz, 2H), 3.03 (s, 6H).
3C NMR (100 MHz, CDCl3): 6 =194.2, 150.2, 145.2, 143.8, 140.5, 133.2, 131.5, 130.9,
130.3, 129.7, 129.6, 128.1, 127.4, 126.7, 112.1, 40.5. HRMS (ESI"): caled for
C21H1oNO [M+H]" 302.1539, found 302.1518.

‘ CHO “
&

3-(Naphthalen—2-yl)-[1,1'-biphenyl]-2-carbaldehyde (5s, known compound)

The general procedure was applied to N-isobutyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), phenylmagnesium bromide (0.6
mL, 1 M in THF, 0.6 mmol), CrCl, (5§ mg, 0.04 mmol) at 40 °C for 12 h. Then
naphthalen-2-ylmagnesium bromide (1 mL, 1.0 M in THF, 1 mmol) and DCP (98 uL,
1 mmol) at 40 °C for 12 h. The crude product was purified by column chromatography
on silica gel (EtOAc/PE = 1/200) to afford the title compound as a colorless solid (76
mg, 62% yield). '"H NMR (400 MHz, CDCls): § = 10.02 (s, 1H), 7.94-7.85 (m, 3H),
7.83 (s, 1H), 7.64 (d, J=15.3 Hz, 1H), 7.57-7.52 (m, 2H), 7.51 (s, 1H), 7.49 (s, 1H),
7.48-7.42 (m, 4H), 7.42—7.38 (m, 2H). 3C NMR (100 MHz, CDCl3) ¢ 193.62, 144.67,
144.34, 139.72, 137.43, 133.37, 133.24, 132.75, 131.76, 130.84, 130.60, 129.76,
128.58, 128.33, 128.26, 127.89, 127.84, 127.79, 126.59, 126.44. HRMS (ESI"): calcd
for C23H160 [M+H]" 309.1274, found 309.1273. Spectroscopic data are in accordance

with those described in the literature.'’
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3-(Benzo|d][1,3]dioxol-5-yl)-[1,1'-biphenyl]-2-carbaldehyde (5t, known
compound)

The general procedure was applied to N-isobutyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol), phenylmagnesium bromide (0.6
mL, 1 M in THF, 0.6 mmol), CrCl; (5§ mg, 0.04 mmol) at 40 °C for 12 h. Then
benzo[d][1,3]dioxol-5-ylmagnesium bromide (1 mL, 1.0 M in THF, 1 mmol) and DCP
(98 uL, 1 mmol) at 40 °C for 12 h. The crude product was purified by column
chromatography on silica gel (EtOAc/PE = 1/200) to afford the title compound as a
colorless solid (63 mg, 52% yield). '"H NMR (400 MHz, CDCl3): 6=9.97 (s, 1H), 7.62—
7.53 (m, 1H), 7.46-7.43 (m, 1H), 7.43-7.40 (m, 2H), 7.39 (s, 1H), 7.37-7.35 (m, 2H),
7.35-7.33 (m, 1H), 6.90—6.85 (m, 2H), 6.79 (dd, J=7.9, 1.8 Hz, 1H), 6.02 (s, 2H). °C
NMR (100 MHz, CDCl3): 0 = 193.7, 147.7, 147.5, 144.3, 144.0, 139.8, 133.5, 133.4,
131.6, 130.4, 130.4, 129.7, 128.3, 127.7, 123.5, 110.2, 108.2, 101.4. HRMS (ESI"):
calcd for C20Hi403 [M+H]" 303.1016, found 303.1017. Spectroscopic data are in

accordance with those described in the literature.’

7. Mechanistic Studies

1) Deuterium experiment:

) NH!Bu
/N Bu 1) CrCl, (20 mol%) GHO ¢HO
SMe Mg (3 equiv), THF, 40 °C, 24 h ©/D SMe SMe
+ +
2) D50, 3 h,then HCI (a.q.)
1a 6a, 18% 7a, 42% 8a, 31%

In a dried Schlenk tube were placed magnesium (29 mg, 1.2 mmol) and CrCl> (10 mg,
0.08 mmol). The tube was heated to around 400 °C under vacuum for 10 min using a
heat gun. After cooling to room  temperature,  N-fert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol) and dry THF (2 mL) was added

under nitrogen atmosphere and the resulting mixture was stirred at 40 °C for 24 h. After
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treatment of the reaction with DO (1 mL) at room temperature for 3 h, HCI (aq) was
added for 3 h, and then neutralized with saturated aqueous solution of K>COs, the
aqueous phase was extracted with EtOAc for three times. The reaction mixture was
detected by GC-MS analysis using tridecane as internal standard. Compound 6a and 8a

was isolated for NMR spectrum.

CHO

'H NMR (400 MHz, CDCLs): § = 10.02 (s, 1H), 7.92-7.86 (m, 1H), 7.64 (td, J= 7.4,
1.4 Hz, 1H), 7.52 (s, 1H).

—7.525

CHO
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t

I|J
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k=N

<
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Figure S1. '"H NMR Spectra for compound 6a

NHBu

S\

2-Methyl-N—-(2-(methylthio)benzyl)propan—2-amine
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"H NMR (400 MHz, CDCl3): § = 7.35 (d, J= 7.4 Hz, 1H), 7.26-7.18 (m, 2H), 7.12 (td,
J=17.3, 1.7 Hz, 1H), 3.80 (s, 2H), 2.47 (s, 3H), 1.50 (s, 1H), 1.21 (s, 9H). '*C NMR
(100 MHz, CDCl3): 6 = 138.92, 137.42, 129.35, 127.69, 125.61, 125.24, 51.06, 45.27,
29.17, 15.80. HRMS (ESI+): calcd for Ci3H2iNS [M+H]+ 224.1467, found 224.1461.
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Figure S2. 'H and 1°C NMR Spectra for compound 8a
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2) Characterization for the Cr-catalyzed cleavage of C-S bonds to form cyclic

chromium intermediates.

H i'BU

t Ho _N_ THF

H NBu CrCl, (20 mol%) 2O\ _THF
I

SMe Mg (3 equiv) \SMe
THF, 40 °C, 24 h
removal of volatiles under vaccum
washing with hexane Cyclochromate(ll) species
HRMS (ESI*): caled for CogH34CrNO,S [M+H]*
Exact Mass: 404.1710
Found: 404.1702

1a

In a dried Schlenk tube were placed magnesium (29 mg, 1.2 mmol) and CrCL (10 mg,
0.08 mmol). The tube was heated to around 400 °C under vacuum for 10 min using a
heat gun. After cooling to room  temperature, N-fert-butyl-1-(2-
(methylthio)phenyl)methanimine (83 mg, 0.4 mmol) and dry THF (2 mL) was added
under nitrogen atmosphere and the resulting mixture was stirred at 40 °C for 24 h. After
the reaction was completed, high-resolution mass spectrometry samples were directly

prepared under nitrogen protection and tested immediately.

SNBu
/
Cr-sme

THF §
THF HRMS (ESI*): caled for CaoH34CrNO»S [M+H]* 404.1710, found 404.1702.

Spectrum from 20220430.wiff2 (sample 45) - 12, +TOF MS (200 - 700) from 0.067 to 0.101 min, subtr...um from 20220430.wiff2 (sample 45) - 12, +TOF MS (200 - 700) from 1.012 to 1.738 min], centroided

350
404.2192 (1)

300
*404.2007 (1)
250

200

*404.0668 (1) 4042671 (1)
150 404.1702 (1) 404.2547 (1)
)

*404.1532
100
404.0904 (1)
50 f\ 404.A1 312

403.95 404.00 404.05 404.10 404.15 404.20 404.25 404.30 404.35
Mass/Charge, Da

Intensity, cps

Figure S3. Cyclochromate intermediates characterized by high resolution mass

spectrometry.

3) Reaction profile for the Cr-catalyzed arylation of C(aryl)-SMe and C(aryl)-H
bonds
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In a dried Schlenk tube were placed an ortho-methylthio-containing aromatic aldimine
4a (0.4 mmol) and CrCl; (5 mg, 0.04 mmol), then 1,2-dichloropropane (98 L, 1 mmol),
PhMgBr (1.6 mL, 1 M in THF, 1.6 mmol) and THF (1 mL) was dropwise added by a
syringe under atmosphere of nitrogen, and the mixture was stirred at 40 °C. After
reacted for X minutes or hours, then quenched by 3 N HCI (1 mL), the resulting mixture
was further stirred at room temperature, and then extracted with ethyl acetate (3 x 10
mL). The crude product was purified by silica gel chromatography to give the motifs

of 3a, 5a and 7a in different time.

Table S7. Time course for the Cr-catalyzed C(aryl)-S and C-H bonds.
H

”C;NB” 'DCF (25 equn) C; C; C; C;
sMe P e xn THF, 40 °C, X h
4a 2a then HCI (aq) (not detected)
Time 3a (%) 5a (%) 7a (%)
1 min 57 2 31
3 min 65 3 21
5 min 69 5 13
10 min 72 12 2
0.5h 60 24 0
1.0h 43 40 0
1.5h 26 55 0
2.0h 18 61 0
3.0h 8 74 0
4.0h 2 79 0
6.0 h 0 81 0
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Figure §4. Reaction profile of the Cr-catalyzed difunctionalization of ortho-C(aryl)—
SMe and ortho’-C(aryl)-H bonds.

4) Theoretical Studies for Chromium-Catalyzed Cleavage of C(aryl)—S Bonds

Computational Details. All molecular geometries were optimized in gas phase,
employing PBEO density functional with def2-SVP basis set'® for all atoms. Optimized
minima and transition states (TS) was verified by harmonic vibrational analysis to have
no and one proper imaginary frequency, respectively. To refine the calculated energy,
single point calculation with larger basis set were then done based on these optimized
structures, by using PBEO functional with def2-TZVP basis set. Solvent effect was
modeled in these single point calculations by employing continuum solvation model of

SMD!7, with THF as the solvent. The free energies reported in this work were calculated
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based on the single point energy at the PBE0/def2-TZVP level, including the Gibbs free
energy thermal correction obtained from vibrational analysis at the geometry
optimization level (PBEO/def2-SVP) in gas phase at the reaction temperature, as well
as Grimme’s DFT empirical dispersion correction DFT-D3 with Grimme’s'® original
short range damping. All geometry optimizatons and single point calculations were

performed with Gaussian 09 program.'®

AG
(Kcal/mol)
4 e 572 ‘Bu m—singlet
H. N, THF e triplet
I 32.2 Z o, Ir--“THF mmmm quintet
i
“SMe
/
‘B
MeSllmm.(!rn“THF
NBy
" -27.3

Figure S5. Reaction energy profiles for the cleavage of the C(aryl)-S bond by reactive
Cr(0) species, Optimized structures of complex A, TS and intermediate Int for
C(aryl)—S bond cleavage (the H atoms are not shown for clarity, and key bond distances
are labeled in A).
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Table §8. Cartesian Coordinates of Intermediates and Transition States from DFT

Calculations

A
Cr -0.62733100 0.11805300  -0.68244600
C -0.69500700  -2.93640000  -0.38590500
O -0.41441200  -1.91446900 -1.36214600
C 0.79261500  -2.23945400  -2.07217900
C 1.56810600  -3.11035900  -1.10994700
C 0.44744400  -3.93919300  -0.49018100
H -1.68157200  -3.37611500  -0.59859500
H -0.72985800  -2.45424800 0.60356400
H 1.29021400  -1.29658800  -2.33656600
H 0.52986500  -2.78324500  -2.99715200
H 2.05965200  -2.47881300  -0.35216700
H 2.33682100  -3.71571300 -1.61015200
H 0.70751000  -4.36773700 0.48805700
H 0.17385500  -4.76888600  -1.16078000
C 4.70876000  -0.23002700 0.66393600
C 4.66972700 0.39321200  -0.58553000
C 3.47750300 0.92926900  -1.05593500
C 2.26472900 0.86240800  -0.32939700
C 2.31931400 0.17441200 0.92121500
C 3.52936500  -0.32932800 1.40547800
H 5.64025200  -0.64090700 1.06103000
H 5.57877600 0.47777500  -1.18846100
H 3.45941700 1.43724800  -2.02581200
H 3.56071800  -0.83060000 2.37468200
C 1.03810700 1.39911800  -0.89523900
H 1.20645800 1.90805300  -1.86320500
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-0.01941100
-0.55172100
-3.00324000
-2.59981200
-3.70253300
-4.79004900
-4.51889200
-2.57426600
-2.59858900
-3.36603200
-4.00942600
-4.65895100
-5.79661000
-4.95695700
-4.90880400
-1.03205000
-0.20506500
-1.46574400
-1.80317200
-1.74814500
-1.43461000
-2.51625200
-2.20755400
0.50810000
0.11936100
1.38159600
0.85994000
0.79127300
1.20071000
0.24558100

1.84170900
3.18309100
-0.38050000
-0.39597600
-0.72028800
-1.21538000
-0.39710300
0.51094600
-1.27851400
-1.46787200
0.19123800
-2.29020600
-1.06547900
-0.83032000
0.62698400
3.47714900
3.41060400
4.48742100
2.74646100
3.29550900
3.08867800
2.55433600
4.29679600
4.21718000
5.24821900
4.15262200
4.02199300
-0.11806200
-1.61442100
-1.97366600
S50

-0.07100000
-0.22264000
1.36097300
-0.01565400
-0.87289800
0.06144600
1.31945700
1.83958700
1.85980800
-1.60668200
-1.41436500
0.26679200
-0.35340500
2.22952600
1.20336600
-1.65426300
-2.37883300
-1.74291000
-1.95331600
0.72282800
1.75826900
0.44758500
0.68892100
0.17429200
0.12732600
-0.49415500
1.19989200
1.79999000
2.74184300
3.15371200
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1.63628700
1.87536000

0.41173000
0.00770800
0.53163500
-0.06896100
-1.39268300
-1.45098800

0.55478000

0.15349600
-0.19851200

0.62448800
-2.25546500
-1.37991900
-2.00794900
-1.91583100

3.32819300
2.59481400
3.24530000
3.81439400
3.58615600
4.26760600
2.71794500
2.49484400
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