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1. General Information

Thianthrene S-oxide was synthesized following the known procedure.! Trifluoromethanesulfonic anhydride (Tf,0)
was purchased from Energy Chemical. Other reagents were purchased from TCI, Sigma-Aldrich, Acros, Adamas-
beta, J&K, 9-Ding, Bidepharm and Energy Chemical of the highest purity grade and used without further purification,
unless otherwise indicated. Dichloromethane (CH2Clz) and N,N-dimethylformamide (DMF) were dried using the
solvent purification system. Acetone was distilled following the general purification methods. Other anhydrous
solvents were purchased from J&K. The extent of reaction was monitored by thin—layer chromatography (TLC),
performed on 0.25 mm silica gel HSGF254. The TLC plates were visualized by ultraviolet light (254 nm) or treatment
with potassium permanganate stain followed by gentle heating if needed.

NMR spectra were recorded on Varian 400, Bruker 400 and Agilent 400 (400 Hz for *H; 375 Hz for °F; 100 Hz for
13C) spectrometer. The chemical shifts (8) were quoted in parts per million (ppm) referenced to TMS (0.0 ppm for *H
NMR), CDClIs (77.0 ppm for 13C NMR) and (CD3),SO (39.52 ppm for 3C NMR). The following abbreviations were
used to explain multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, p = pentet, h = heptet, m = multiplet,
and br = broad. Coupling constants, .J, were reported in Hertz unit (Hz). '3C NMR spectra were fully decoupled by
broad band proton decoupling. '’F NMR spectra were recorded on Agilent 400 MR DD2 instrument (375 MHz), and
were fully decoupled by broad band proton decoupling. Chemical shifts were quoted in parts per million (ppm)
referenced to 0.0 ppm for CFCls. High-resolution mass spectra (HRMS) were recorded on an Agilent Mass
spectrometer using ESI-TOF or CI/El or on a Thermo Mass spectrometer using ESI-TOF.
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2. Experimental Section

2.1 Preparation of Substrates

OH OAc
o o Mg(CIO,), (1 mol%)

' )LOJ\ neat, rt

6q

Benzyl alcohol (0.51 mL, 5.0 mmol) was treated with Ac,O (0.47 mL, 5.0 mmol) in the absence of solvent at room
temperature for 6 h under magnetic stirring in the presence of Mg(ClO4), (11.2 mg, 0.05 mmol, 1 mol%). After the
reaction completed, HO (10 mL) was added. The mixture was extracted with DCM (3 x 10 mL). The combined
organic layers were then washed with brine, dried over anhydrous Na;SOy, filtered and concentrated under vacuum.
The resulting mixture was purified by silica gel chromatography (EtOAc/hexane = 1/20) to afford 6q as a colorless
liquid (678 mg, 90% yield).? *H NMR (400 MHz, CDCl3) § 7.40-7.30 (m, 5H), 5.11 (s, 2H), 2.10 (s, 3H).

O
©/wﬁNH2 . N-Coet __KeCOs ROy ©/WENPhth
DCM/H,0, rt
(0]
n=1,2,3 n=1 6r
1 S2 2 6s

3 6t

To a suspension of S1 (6.0 mmol) and K>,COs (1.27 g, 12.0 mmol.) in water (14.0 mL) and DCM (6.0 mL) was added
S2 (1.75 g, 8.0 mmol). The mixture was stirred at room temperature overnight. HO (10 mL) was added. The mixture
was extracted with DCM (3 x 10 mL). The combined organic layers were then washed with brine, dried over
anhydrous NaxSOs, filtered and concentrated under vacuum. The product was purified by flash column
chromatography (EtOAc/hexane = 1/10).

6r: 1.22 g (86%). White solid. "H NMR (400 MHz, CDCls) § 7.87-7.82 (m, 2H), 7.75-7.67 (m, 2H), 7.44 (d, J= 7.6
Hz 2H), 7.35-7.27 (m, 3H), 4.85 (s, 2H).

6s: 1.11 g (74%). White solid. 'H NMR (400 MHz, CDCl3) § 7.85-7.81 (m, 2H), 7.73-7.67 (m, 2H), 7.32 — 7.19 (m,
5H), 3.96-3.90 (m, 2H), 3.02-2.97 (m, 2H).

6t: 1.49 g (94%). White solid. '"H NMR (400 MHz, CDCls) § 7.86-7.76 (m, 2H), 7.75-7.65 (m, 2H), 7.30-7.11 (m,
5H), 3.75 (t, J="7.2 Hz, 2H), 2.69 (t, J= 7.5 Hz, 2H), 2.10-1.96 (m, 2H).

CO,H CO,Me
HCl

MeOH, reflux

o

S3 6ab
A solution of S3 (5.0 mmol) in MeOH (10 mL) was added hydrochloric acid aqueous solution (7.5 mL, w/w, 38%).
The mixture was stirred at reflux for 12 h. The reaction mixture was allowed to cool to room temperature and
neutralized by saturated aqueous solution of sodium bicarbonate (10 mL). After removal of MeOH under vacuum,
the mixture was extracted with DCM (3 x 10 mL). The combined organic layers were then washed with brine, dried
over anhydrous Na,SOy, filtered and concentrated under vacuum. 6ab was purified by flash column chromatography
(EtOAc/hexane = 1/10) as a colorless liquid (1.01 g, 93% yield).
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'H NMR (400 MHz, CDCls) § 7.41-7.37 (m, 2H), 7.32 (t, J = 7.6 Hz, 2H), 7.23 (t, J = 7.6 Hz, 1H), 3.64 (s, 3H),
2.52-2.45 (m, 2H), 1.76-1.59 (m, SH), 1.53-1.41 (m, 2H), 1.32-1.24 (m, 1H).

I:los

¥ N
4-Nitrobenzenesulfonyl chloride

ﬁjj © TfOH Pyridine
r
O OTC
H HCI
6ag

The piperidone hydrochloride (2.78 g, 18.1 mmol) was dissolved in 20 mL of dry C¢Hs, and 10 mL of triflic acid was

added. The solution was stirred at room temperature for 24 h. The reaction was quenched by addition of cold water
(30 mL), the aqueous layer was extracted with DCM (3 x 20 mL). The combined organic portions were washed with
brine, dried over anhydrous Na,SOs, filtered and concentrated in vacuo to afford the diphenyl piperidine as a white
solid.®

To a solution of the diphenyl piperidine (1.19 g, 5.0 mmol) and 4-nitrobenzenesulfonyl chloride (1.33 g, 6.0 mmol)
in DCM (20.0 mL) was added pyridine (0.49 mL, 6.0 mmol) in an ice-water bath. The mixture was then stirred at the
room temperature for 24 hours. Then the reaction mixture was quenched by addition of cold saturated sodium
bicarbonate aqueous solution, and the aqueous layer was extracted with DCM (3 x 10 mL). The combined organic
layers were washed with brine, dried over anhydrous Na,SQs, filtered and concentrated in vacuo. The crude product
was purified by column chromatography on silica gel (DCM/hexane = 2/1) to afford 6ag as a white solid (1.81 g, 86%
yield based on diphenyl piperidine). 'H NMR (400 MHz, CDCI3) & 8.30 (d, J = 8.4 Hz, 2H), 7.88 (d, J = 8.4 Hz, 2H),
7.23 (d, J= 7.6 Hz, 4H), 7.16-7.11 (m, 6H), 3.25-3.19 (m, 4H), 2.57-2.49 (m, 4H).

~ COCH Cul (20 mol%) PhO__ COOH
CSQCO3 (1.5 equiv)

r
DMF, 130 °C, 27 h
13

An oven dried Schlenk tube was charged with L-(-)-3-phenyllactic acid (332.0 mg, 2 mmol), Cul (76.2 mg, 20 mol%),
Cs2CO3 (977.5 mg, 3.0 mmol) under nitrogen atmosphere, followed by the addition of dry DMF (10 mL) and Phl
(0.44 mL, 4.0 mmol). The resulted reaction mixture was stirred at 130 °C in dark for 27 h. The reaction was monitored

by TLC until the starting material was consumed. The reaction was then acidified by addition of HCI aqueous solution
(1.0 M), and extracted with ethyl acetate (3 times). The combined organic layers were washed with brine, dried over
anhydrous Na>SOs4, and concentrated under reduced pressure. Purification of the residue on a silica gel column
chromatography using PE/EA/DCM(1/1/1) as eluent furnished the (S)-2-phenoxy-3-phenylpropanoic acid (368.0 mg,
76%) as a yellow solid. 'H NMR (400 MHz, (CD3).CO) & 7.38 (d, J = 7.6 Hz, 2H), 7.32-7.19 (m, 5H), 6.95-6.86
(m, 3H), 4.94 (dd, J= 8.4, 4.8 Hz, 1H), 3.34-3.18 (m, 2H).
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2.2 Experimental optimization
2.2.1 Screening of Palladium Sources

OH

Palladium Sources®? ~ _ /@ B\OH
s MeO,C (1.5 equiv) ‘ COMe
Me s Tf,0 (0.24 mmol) @[g@ Nai{Fg]Ois(?glzoq)uiv) O
' ©: j@ Me

S DCM, -40 °C to rt o Acetone/DCM (1/1, VAv)
8 12 h
3k
(0.2 mmol) (0.24 mmol) L Me _
2
Entry [Pd] 2 (%) 3 (%) ; Entry [Pd] 2 (%) 3 (%)
1 Pd(P'Bug), 0 99 10 Pd(OAc)y/SPhos 91 2
2 Pd(PPhs), 19 54 11 Pd(OAc),/BrettPhos 47 49
3 PdCl,(PPhs), 81 10 12 Pd(OAc),/P(Cy)s 36 43
4 PdCly(dppf) 85 9 13 Pd(OAc),/P('Bu)s 77 14
5 PdCl,(MeCN), 62 17 : 14 Pd,(dba), 47 26
6 Pd(OAc), 42 57 15 Pd,(dba)y/PPhs 43 40
7 Pd(OAG),/PPhj 38 46 : 16 Pdy(dba)s/XPhos 71 10
8  Pd(OAc),/BINAP 91 4 : 17  Pdy(dba)y/BrettPhos 38 47
9  Pd(OAc),/XPhos 97 2 :
210 mol% ligand was used. °The yield was determined by "H NMR using CH,Br; as the internal standard.
2.2.2 Base Effects
OH
1
Base?® B.
s MeO,C (1.5 equiv) coMe
Pd(P'Bug), (5 mol%)
@[ j@ szO (0.24 mmol) @5:@ Base (3.0 equiv) O
b e
DCM, -40 °C to rt ot Acetone/DCM (1/1, viv) ~ Me
rt, 12 h
3k
(0.2 mmol) (0.24 mmol) L Me _
2
Entry Base 2 (%) 3(%) Entry Base 2 (%) 3 (%)
1 K3POy4 0 86 8 Li,CO4 24 65
2 K,HPO, 9 82 : 9 Na,CO, 39 52
3 KH,PO, 92 0 10 K,CO;3 0 91
4 LiOAc 83 10 1 Cs,CO4 0 89
5 NaOAc 6 87 12 NaHCO; 0 99
6 KOAc 58 34 13 KHCO; 0 85
7 CsOAc 51 29

aThe yield was determined by "H NMR using CH,Br; as the internal standard.
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2.2.3 Solvent Effects

Solvent Effects®?

@@1@

TfZO (0.24 mmol)

MeO,C :

Pd(P'Bus), (5 mol%)
NaHCOj; (3.0 equiv)

OH

B.
OH

(1.5 equiv)

I CO,Me
Me I

oTf
DCM, -40 °C to rt Solvent/DCM (1/1, vAv)
rt, 12 h
3k
(0.2 mmol) (0.24 mmol) L Me _
2
Entry Solvent 2 (%) 3 (%) Entry Solvent 2 (%) 3 (%)

1 DCE 72 21 9 PhMe 88 0
2 DCM 55 43 10 THF 99 0
3 MeOH 0 99 11 CH4CN 85 15
4b MeOH 0 99 12 DMF 0 99
5 t-AmylOH 20 72 130 DMF 14 85
6 HFIP 89 5 14 DMA 0 99
7 Acetone 0 99 150 DMA 0 98
8b Acetone 0 99

4The yield was determined by H NMR using CH,Br, as the internal standard.

2.2.4 Ni-Catalyzed thio-Suzuki Coupling

SOy
S

0.1 mmol (2.0 equiv)

Ni(cod); (10 mol%)
P(Cy)3 (20 mol%)
K3POy4 (2.0 equiv)

THF, tt, 12 h
Me

3k, 15% NMR yield

b2.5 mol% Pd(P'Bus), was used.

I CO,Me

3-1, 3% NMR yield

O

0.1 mmol (2.0 equiv)

2.2.5 Control Experiments
2.2.5.1 Atmosphere Effect

Me
7SO
Tf,0, DCM Me@
-40°Ctort, 1h
H

Atomsphere 1

?H
MeO,C
Me

Ni(cod), (10 mol%)
P(Cy)3 (20 mol%)
K3PO4 (2.0 equiv)

THF, 1, 12 h O
Me

3k, 20% NMR yield

Ar-B(OH), Me
Pd(PBug), (5 mol %)
NaHCO; (3.0 equiv)
Acetone/DCM (1/1) Ar
Ar = p-CO,MeCgHy-
3k

Atomsphere 2

S6

I CO,Me

3-2, 9% NMR yield

Atomsphere
1 2 3k
N,  Air 52%
Air  Air 37%




Those experimental results indicated that this reaction must be carried out with Schlenk technology.

2.2.5.2 Counteranion Effect

¢ TS0 Me
Tf,0, DCM 1) additive, rt, 1h _additive 3k
B Me > - 98%
ereenn J ,;2(;(,3@“‘?(((3:)2 % KPFg  79%
usz)o mol % o
NaHCO; (3.0 equiv) Ar NaBF,  78%

Acetone/DCM (1/1) 3k

i, Np, 12 h

Ar = p-CO,MeCgHy-

The results above indicated the counteranion might affect the reaction outputs.
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2.3 General Procedure for para-Selective Arylation of Toluene

Me Me
TTSO Ar-B(OH),
Tf,0, DCM _@ Pd(P'Buj), (5 mol%)
Me
-40°Ctort,1h NaHCO3 (3.0 equiv)
H DCM/Acetone (1/1) Ar
1 rt, N2, 12 h 3ord

General Procedure for para-Arylation: A 25 mL Schlenk tube was charged with thianthrene S-oxide (55.7 mg, 0.24
mmol, 1.2 equiv), CH>Cl, (1.0 mL) and toluene (21.2 pL, 0.2 mmol, 1.0 equiv) under nitrogen atmosphere. The
reaction mixture was then cooled to -40 °C, followed by the dropwise of T,0 (44 uL, 0.24 mmol, 1.2 equiv). The
reaction mixture was stirred at the same temperature for 30 min, and then allowed to stir at room temperature for
another 1 hour. Then arylboronic acid (0.3 mmol, 1.5 equiv), Pd(P'Bus): (5.1 mg, 5.0 mol%), NaHCOs (50.4 mg, 0.6
mmol, 3.0 equiv) were added under nitrogen atmosphere, subsequently the acetone (1.0 mL) was added to wash the
Schlenk tube. The reaction mixture was stirred at room temperature for 12 hours. Upon completion, the reaction
mixture was diluted with DCM, and passed through a pad of Celite with DCM as the eluent to remove the insoluble
precipitate. The resulting solution was concentrated and purified by preparative thin-layer chromatography to afford
the desired product 3 or 4.

Me

®
A .

4-Methyl-1,1'-biphenyl*
3a was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc/DCM(50/1/1) as the eluent, 3a was obtained in 91% yield.
30.5 mg, colorless liquid. '"H NMR (400 MHz, CDCls) § 7.58 (d, J= 7.6 Hz, 2H), 7.49 (d, J= 8.0 Hz, 2H), 7.42 (t, J
=7.6 Hz, 2H), 7.32 (t, /= 7.2 Hz, 1H), 7.26-7.23 (m, 2H), 2.40 (s, 3H).

Me

®
J

Me 3b
4,4'-Dimethyl-1,1'-biphenyl’
3b was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, 3b was obtained in 85% yield.
31.0 mg, colorless crystal. '"H NMR (400 MHz, CDCl3) & 7.48 (d, J = 8.0 Hz, 4H), 7.23 (d, J = 8.4 Hz, 4H), 2.39 (s,
6H).

S8



By 3c

4-(tert-Butyl)-4'-methyl-1,1'-biphenyl®
3c was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc (50/1) as the eluent, 3¢ was obtained in 98% yield.
43.9 mg, white solid. 'H NMR (400 MHz, CDCl3) & 7.54-7.43 (m, 6H), 7.25-7.22 (m, 2H), 2.38 (s, 3H), 1.36 (s,
9H).

Me

®
J

Ph 3d

4-Methyl-1,1':4",1"-terphenyl®
3d was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/DCM (9/1) as the eluent, 3d was obtained in 97% yield.
47.7 mg, white solid. "H NMR (400 MHz, CDCls) 8 7.66-7.61 (m, 6H), 7.54 (d, J= 8.0 Hz, 2H), 7.45 (t,J= 7.4 Hz,
2H), 7.35 (t, J= 7.4 Hz, 1H), 7.27-7.23 (m, 2H), 2.40 (s, 3H).

Me

(]
J

™S 3e

Trimethyl(4'-methyl-[1,1'-biphenyl]-4-yl)silane’
3e was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, 3e was obtained in 96% yield.
46.0 mg, white solid. "H NMR (400 MHz, CDCl3) 8 7.60-7.55 (m, 4H), 7.50 (d, J= 8.0 Hz, 2H), 7.24 (d, /= 7.6 Hz,
2H), 2.39 (s, 3H), 0.30 (s, 9H).

Me

()
9

OMe 3f

4-Methoxy-4'-methyl-1,1'-biphenyl®
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3f was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc/DCM (50/1/1) as the eluent, 3f was obtained in 83% yield.
33.0 mg, white solid. 'H NMR (400 MHz, CDCl3) 8 7.51 (d, J = 8.8 Hz, 2H), 7.45 (d, J = 8.0 Hz, 2H), 7.24-7.20
(m, 2H), 6.96 (d, J = 8.8 Hz, 2H), 3.84 (s, 3H), 2.38 (s, 3H).

Me

(J
J

SMe 39
Methyl(4'-methyl-[1,1'-biphenyl]-4-yl)sulfane®
3g was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc/DCM (50/1/1) as the eluent, 3g was obtained in 93% yield.
40.0 mg, light yellow solid. "H NMR (400 MHz, CDCls) 87.56-7.48 (m, 4H), 7.37-7.33 (m, 2H), 7.29-7.25 (m, 2H),
2.52 (s, 3H), 2.39 (s, 3H).

Me

@
J

F 3h

4-Fluoro-4'-methyl-1,1'-biphenyl’
3h was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, 3h was obtained in 91% yield.
42.0 mg, white solid. "H NMR (400 MHz, CDCls) 8 7.55-7.50 (m, 2H), 7.44 (d, J = 8.4 Hz, 2H), 7.24 (d, J= 8.0 Hz,
2H), 7.14-7.08 (m, 2H), 2.39 (s, 3H).

Me

(]
9

cl 3i
4-Fluoro-4'-methyl-1,1'-biphenyl?
3i was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc/DCM (100/1/1) as the eluent, 3i was obtained in 93% yield.
37.5 mg, white solid. '"H NMR (400 MHz, CDCl3)  7.50 (d, J = 8.4 Hz, 2H), 7.45 (d, J= 8.0 Hz, 2H), 7.39 (d, J =
8.4 Hz, 2H), 7.26-7.24 (m, 2H), 2.40 (s, 3H).
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Ac 3j

1-(4'-Methyl-[1,1'-biphenyl]-4-yl)ethanone®

3j was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc (50/1) as the eluent, 3j was obtained in 91% yield.

38.4 mg, white solid. 'H NMR (400 MHz, CDCls) 3 8.01 (d, J = 8.8 Hz, 2H), 7.66 (d, J = 8.4 Hz, 2H), 7.53 (d, J =
8.4 Hz, 2H), 7.30-7.26 (m, 2H)., 2.62 (s, 3H), 2.41 (s, 3H).

Me

®
J

CO,Me 3k

Methyl 4'-methyl-[1,1'-biphenyl]-4-carboxylate®®

3k was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc (20/1) as the eluent, 3k was obtained in 99% yield.

45.0 mg, white solid. 'H NMR (400 MHz, CDCls) & 8.09 (d, J = 8.4 Hz, 2H), 7.65 (d, J= 7.2 Hz, 2H), 7.53 (d, J =
7.6 Hz, 2H), 7.30-7.26 (m, 2H), 3.94 (s, 3H), 2.41 (s, 3H).

Me

®
J

OCF; 3l

4-Methyl-4'-(trifluoromethoxy)-1,1'-biphenyl*
31 was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, 31 was obtained in 97% yield.
49.0 mg, white solid. 'H NMR (400 MHz, CDCls) § 7.59-7.55 (m, 2H), 7.47-7.43 (m, 2H), 7.28-7.23 (m, 4H), 2.40
(s, 3H).

Me

(]
J

CF3 3m

4-Methyl-4'-(trifluoromethyl)-1,1'-biphenyl®
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3m was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc (20/1) as the eluent, 3m was obtained in 90% yield.

42.5 mg, white solid. '"H NMR (400 MHz, CDCls) 8 7.68 (s, 4H), 7.50 (d, J = 8.4 Hz, 2H), 7.28 (d, J = 7.6 Hz, 2H),
2.42 (s, 3H).

Me

OO+

3n

2,4'-Dimethyl-1,1'-biphenyl’

3n was synthesized following the general procedure using Pd(P'Bus), (10 mol%). After purification by preparative
thin-layer chromatography using hexane/EtOAc/DCM (100/1/1) as the eluent, 3n was obtained in 96% yield.

35.2 mg, colorless crystal. '"H NMR (400 MHz, CDCl3) 6 7.26-7.21 (m, 8H), 2.40 (s, 3H), 2.28 (s, 3H).

Me

OO

30

2-Chloro-4'-methyl-1,1'-biphenyl'?
30 was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, 30 was obtained in 82% yield.
33.0 mg, white solid. 'H NMR (400 MHz, CDCl;3) & 7.45 (d, J = 8.0 Hz, 1H), 7.35-7.20 (m, 7H), 2.40 (s, 3H).
Me

O

OMe 3p
3-Methoxy-4'-methyl-1,1'-biphenyl’
3p was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc/DCM (50/1/1) as the eluent, 3p was obtained in 89% yield.
35.2 mg, white solid. '"H NMR (400 MHz, CDCl;) 6 7.49 (d, J = 8.4 Hz, 2H), 7.34 (t,J = 8.0 Hz, 1H), 7.26-7.23 (m,
2H), 7.18-7.14 (m, 1H), 7.12-7.09 (m, 1H), 6.89-6.84 (m, 1H), 3.86 (s, 3H), 2.39 (s, 3H).

Me

O

CO,Me  3q

Methyl 4'-methyl-[1,1'-biphenyl]-3-carboxylate'?

3q was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc (20/1) as the eluent, 3q was obtained in 97% yield.
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44.0 mg, white solid. 'H NMR (400 MHz, CDCLs) 5 8.27 (s, 1H), 7.99 (d, J= 7.6 Hz, 1H), 7.77 (d, J = 7.6 Hz, 1H),
7.55-7.46 (m, 3H), 7.29-7.26 (m, 2H), 3.94 (s, 3H), 2.41 (s, 3H).

Me
:/ |:
X NO, 3r

4'-Methyl-3-nitro-1,1'-biphenyl**

3r was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc (50/1) as the eluent, 3r was obtained in 83% yield.

35.6 mg, light yellow solid. '"H NMR (400 MHz, CDCl;) & 8.43 (t, /= 1.8 Hz, 1H), 8.18-8.14 (m, 1H), 7.91-7.87
(m, 1H), 7.58 (t, J= 8.0 Hz, 1H), 7.52 (d, /= 8.0 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 2.42 (s, 3H).

Me

3

o—/ 3s

(O~

5-(p-Tolyl)benzo[d][1,3]dioxole®
3s was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, 3s was obtained in 74% yield.
32.0 mg, white solid. '"H NMR (400 MHz, CDCls) 6 7.41 (d, J= 8.0 Hz, 2H), 7.21 (d, J= 7.6 Hz, 2H), 7.06-7.01 (m,
2H), 6.86 (d, J= 8.4 Hz, 1H), 5.98 (s, 2H), 2.38 (s, 3H).

Me

Ve ¥

3t

2-(p-Tolyl)naphthalene’

3t was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, 3t was obtained in 87% yield.

38.0 mg, white solid. "H NMR (400 MHz, CDCls) & 8.02 (s, 1H), 7.92-7.83 (m, 3H), 7.76-7.72 (m, 1H), 7.63 (d, J
= 8.0 Hz, 2H), 7.52-7.44 (m, 2H), 7.30 (d, J= 8.0 Hz, 2H), 2.42 (s, 3H).

Me
CFy’ z CF; 3u

4'-Methyl-3,5-bis(trifluoromethyl)-1,1'-biphenyl*®
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3u was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc/DCM (100/1/1) as the eluent, 3u was obtained in 91% yield.

55.0 mg, colorless liquid. 'H NMR (400 MHz, CDCl3)  7.99 (s, 2H), 7.82 (s, 1H), 7.51 (d, J= 8.0 Hz, 2H), 7.31 (d,
J=28.0 Hz, 2H), 2.42 (s, 3H).

Me

MeO ! OMe

OMe 3v

2,4,6-Trimethoxy-4'-methyl-1,1'-biphenyl*’

3v was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc/DCM (25/1/1) as the eluent, 3v was obtained in 97% yield.

50.0 mg, light yellow solid. '"H NMR (400 MHz, CDCls) 8 7.45 (d, J= 8.0 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 6.76 (s,
2H), 3.92 (s, 6H), 3.89 (s, 3H), 2.40 (s, 3H).

Me

®
o

F
F 3w
2,3,4,5,6-Pentafluoro-4'-methyl-1,1'-biphenyl*®
3w was synthesized following the general procedure. After purification by preparative thin-layer chromatography

using hexane as the eluent, 3w was obtained in 85% yield.
44.0 mg, white solid. '"H NMR (400 MHz, CDCl3) & 7.33-7.28 (m, 4H), 2.42 (s, 3H).

Me

N

\O 4a

3-(p-Tolyl)furan®®

4a was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, 4a was obtained in 85% yield.

26.9 mg, yellow solid. '"H NMR (400 MHz, CDCls3) 8 7.69 (s, 1H), 7.46 (t,J = 1.6 Hz, 1H), 7.38 (d, /= 8.0 Hz, 2H),
7.18 (d, J=7.6 Hz, 2H), 6.70-6.68 (m, 1H), 2.36 (s, 3H).

Me
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3-(p-Tolyl)thiophene®°
4b was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc (50/1) as the eluent, 4b was obtained in 99% yield.
34.5 mg, light yellow solid. 'H NMR (400 MHz, CDCl;3)  7.49 (d, J= 8.0 Hz, 2H), 7.41 (t, J = 2.2 Hz, 1H), 7.37 (d,
J=2.0Hz, 2H), 7.21 (d, /= 8.0 Hz, 2H), 2.37 (s, 3H).

Me

&
O

3-(p-Tolyl)benzofuran?'

4c was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, 4¢ was obtained in 84% yield.

34.5 mg, white solid. 'H NMR (400 MHz, CDCI3) 6 7.83 (d, J = 8.0 Hz, 1H), 7.77 (s, 1H), 7.54 (d, J= 8.0 Hz, 3H),
7.36-7.28 (m, 4H), 2.42 (s, 3H).

Me

®

7S

WD «

2-(p-Tolyl)benzo[b]thiophene'’

4d was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, 4d was obtained in 94% yield.

42.0 mg, white solid. 'H NMR (400 MHz, CDCls) § 7.82 (d, /= 8.0 Hz, 1H), 7.75 (d, J= 8.0 Hz, 1H), 7.61 (d, J =
8.0 Hz, 2H), 7.50 (s, 1H), 7.36-7.27 (m, 2H), 7.23 (d, J= 8.0 Hz, 2H), 2.39 (s, 3H).

Me

()

8-(p-Tolyl)quinoline?

4e was synthesized following the general procedure using Pd(‘BusP): (10 mol%) at 50 °C. After purification by
preparative thin-layer chromatography using hexane/DCM (1/1) as the eluent, 4e was obtained in 89% yield.

36.0 mg, colorless liquid. "H NMR (400 MHz, CDCls) & 8.95 (dd, J = 4.0, 1.6 Hz, 1H), 8.19 (dd, J = 8.4, 1.6 Hz,
1H), 7.80 (dd, /= 8.4, 1.6 Hz, 1H), 7.72 (dd, J=7.2, 1.6 Hz, 1H), 7.61-7.56 (m, 3H), 7.40 (dd, /= 8.4, 4.0 Hz, 1H),
7.31 (d, J=7.6 Hz, 2H), 2.43 (s, 3H).
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3-(p-Tolyl)quinoline?®
4f was synthesized following the general procedure using Pd(‘BusP): (10 mol%) at 50 °C. After purification by
preparative thin-layer chromatography using hexane/DCM (1/1) as the eluent, 4f was obtained in 73% yield.
32.0 mg, white solid. 'H NMR (400 MHz, CDCl3) $ 9.18 (d, /= 2.4 Hz, 1H), 8.29 (d, /= 2.0 Hz, 1H), 8.13 (d, /=
8.4 Hz, 1H), 7.88 (d, J= 8.0 Hz, 1H), 7.73-7.68 (m, 1H), 7.63 (d, J= 8.4 Hz, 2H), 7.58 (t, /= 7.4 Hz, 1H), 7.34 (d,
J= 8.0 Hz, 2H), 2.44 (s, 3H).

Me

1

U N 49
3-(p-Tolyl)pyridine'’
4g was synthesized following the general procedure using Pd(‘BusP): (10 mol%) at 50 °C. After purification by
preparative thin-layer chromatography using hexane/DCM (1/5) as the eluent, 4g was obtained in 75% yield.
25.0 mg, colorless liquid. "H NMR (400 MHz, CDCls) & 8.84 (s, 1H), 8.57 (d, J = 4.8 Hz, 1H), 7.87-7.84 (m, 1H),
7.49 (d, J=8.0 Hz, 2H), 7.35 (dd, J= 7.6, 4.8 Hz, 1H), 7.29 (d, J= 8.0 Hz, 2H), 2.41 (s, 3H).

Me

/|CI

N 4h
2-Chloro-3-(p-tolyl)pyridine
4h was synthesized following the general procedure using Pd(‘BusP), (10 mol%) at 50 °C. After purification by
preparative thin-layer chromatography using hexane/DCM (1/1) as the eluent, 4h was obtained in 92% yield.
37.4 mg, light yellow liquid. "H NMR (400 MHz, CDCls) & 8.38 (dd, J=4.8, 2.0 Hz, 1H), 7.66 (dd, J = 7.6, 2.0 Hz,
1H), 7.35 (d,J= 8.0 Hz, 2H), 7.31-7.28 (m, 3H), 2.42 (s, 3H); *C NMR (100 MHz, CDCl3) 4 149.77, 148.13, 139.61,
138.24, 136.97, 134.56, 129.13, 129.04, 122.49, 21.25; HRMS (ESI-TOF) m/z Calcd for CioHiiCIN [M+H]*:
204.0575, found: 204.0575.
Me

“
XN 4i

2-Fluoro-3-(p-tolyl)pyridine
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4i was synthesized following the general procedure using Pd(‘BusP), (10 mol%) at 50 °C. After purification by
preparative thin-layer chromatography using hexane/DCM (1/1) as the eluent, 4i was obtained in 93% yield.

35.0 mg, light yellow liquid. 'H NMR (400 MHz, CDCl3) & 8.18-8.16 (m, 1H), 7.88-7.83 (m, 1H), 7.47 (dd, J = 8.0,
1.4 Hz, 2H), 7.29-7.24 (m, 3H), 2.41 (s, 3H); '3C NMR (100 MHz, CDCls) 6 160.44 (d, J = 239.0 Hz), 145.94 (d, J
=14.0 Hz), 140.45 (d, J= 5.0 Hz), 138.42, 130.93 (d, /=5.0 Hz), 129.42, 128.63 (d, /= 3.0 Hz), 123.88 (d, /=28.0
Hz), 121.75 (d, J= 4.0 Hz), 21.20; '°F NMR (375 MHz, CDCl3) § -72.51; HRMS (ESI-TOF) m/z Calcd for C1,H; FN
[M+H]* 188.0870, found: 188.0869.

Me

F” N °F 4

2,6-Difluoro-3-(p-tolyl)pyridine

4j was synthesized following the general procedure using Pd(‘BusP): (10 mol%) at 50 °C. After purification by
preparative thin-layer chromatography using hexane/DCM (9/1) as the eluent, 4j was obtained in 95% yield.

39.0 mg, white solid. 'H NMR (400 MHz, CDCl3) 8 7.95 (dd, J = 17.2, 8.0 Hz, 1H), 7.42 (d, J = 7.6 Hz, 2H), 7.28
(d, J=8.0 Hz, 2H), 6.90 (dd, /= 8.0, 2.8 Hz, 1H), 2.41 (s, 3H); '*C NMR (100 MHz, CDCls) 8 160.33 (dd, J=231.3,
13.1 Hz), 157.74 (dd, J=234.5, 13.7 Hz), 144.73 (dd, J= 7.0, 5.0 Hz), 138.50, 129.92 (d, /= 4.8 Hz), 129.51, 128.49
(d, J=2.9 Hz), 120.61 (dd, J = 25.6, 5.9 Hz), 106.39 (ddd, J = 34.5, 5.7, 1.5 Hz), 21.20 (d, J = 2.2 Hz); ’F NMR
(375 MHz, CDCl3) 6 -71.19, -71.71; HRMS (EI) m/z Calcd for C12HoF2N (M) 205.0698, found: 205.0696.
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2.4 General Procedure for para-Selective Alkenylation of Toluene

Me . .
77So Vinyl-BPin
Tf,0, DCM _@ Pd(PBus), (5 mol%)
Me '
-40°Ctort, 1h NaHCO; (3.0 equiv)
H DCM/DMF (1/1)
1 50 °C, N,, 12 h

General Procedure for para-Alkenylation: A 25 mL Schlenk tube was charged with thianthrene S-oxide (55.7 mg,
0.24 mmol, 1.2 equiv), CH2Cl, (1.0 mL) and toluene (21.2 pL, 0.2 mmol, 1.0 equiv) under nitrogen atmosphere. The
reaction mixture was then cooled to -40 °C, followed by the dropwise of TH,0 (44 uL, 0.24 mmol, 1.2 equiv). The
reaction mixture was stirred at the same temperature for 30 min, and then allowed to stir at room temperature for
another 1 hour. Then alkenylboronic acid pinacol ester (0.3 mmol, 1.5 equiv), Pd(P'Bus), (5.1 mg, 5.0 mol%),
NaHCO3 (50.4 mg, 0.6 mmol, 3.0 equiv) were added under nitrogen atmosphere, subsequently the DMF (1.0 mL)
was added to wash the Schlenk tube. The reaction mixture was stirred at 50 °C for 12 hours. Upon completion, the
reaction mixture was allowed to cool to room temperature, and diluted with DCM. Then water was added, and the
organic phase was separated. The aqueous phase was extracted with DCM (3 times). The combined organic layers
were washed with brine, dried over anhydrous Na;SO4. The resulting solution was concentrated and purified by
preparative thin-layer chromatography to afford the desired product 5.
Me

®

X

J..

(E)-1-Methyl-4-styrylbenzene®
5a was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, 5a was obtained in 72% yield.
28.0 mg, colorless liquid. '"H NMR (400 MHz, CDCls3) 8 7.36-7.29 (m, 5H), 7.24 (d, J = 8.0 Hz, 2H), 7.14 (d, J =
8.0 Hz, 2H), 5.43 (d, /= 1.2 Hz, 1H), 5.40 (d, J = 1.2 Hz, 1H), 2.37 (s, 3H).

Me

A
CO,Et 5b

Ethyl (E)-3-(p-tolyl)acrylate®®

5b was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, Sb was obtained in 79% yield.

30.0 mg, colorless liquid. '"H NMR (400 MHz, CDCl3) & 7.66 (d, J = 16.0 Hz, 1H), 7.42 (d, J = 8.0 Hz, 2H), 7.19 (d,
J = 8.0 Hz, 2H), 6.39 (d, J = 16.0 Hz, 1H), 4.26 (q, J = 6.8 Hz, 2H), 2.37 (s, 3H) , 1.33 (t, J = 7.2 Hz, 3H).
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Me

5¢c

1-(Cyclohexylidenemethyl)-4-methylbenzene?®
5c was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, 5S¢ was obtained in 83% yield.
22.0 mg, colorless liquid. 'H NMR (400 MHz, CDCls) § 7.14-7.04 (m, 4H), 6.19 (s, 1H), 2.40-2.35 (m, 2H), 2.33
(s, 3H), 2.27-2.22 (m, 2H), 1.66—1.58 (m, 4H), 1.55-1.50 (m, 2H).

Me

5d

1-Methyl-4-(2-methylprop-1-en-1-yl)benzene?’

5d was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, 5d was obtained in 76% yield.

22.0 mg, colorless liquid. '"H NMR (400 MHz, CDCl3) & 7.12 (s, 4H), 6.23 (s, 1H), 2.33 (s, 3H), 1.89 (s, 3H), 1.85

(s, 3H).
Me

C
O -

1-(Cyclopent-1-en-1-yl)-4-methylbenzene?*

5e was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, S5e was obtained in 57% yield.

18.0 mg, colorless liquid. "H NMR (400 MHz, CDCl3) § 7.33 (d, J= 8.4 Hz, 2H), 7.11 (d, J= 8.0 Hz, 2H), 6.13-6.11
(m, 1H), 2.71-2.67 (m, 2H), 2.54-2.49 (m, 2H), 2.33 (s, 3H), 2.04-1.97 (m, 2H).

Me

oF

4'-Methyl-2,3,4,5-tetrahydro-1,1'-biphenyl?®

5f was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, 5f was obtained in 90% yield.

31.0 mg, colorless liquid. "H NMR (400 MHz, CDCls) 6 7.27 (d, J = 8.0 Hz, 2H), 7.11 (d, J = 8.0 Hz, 2H), 6.10-6.05
(m, 1H), 2.42-2.36 (m, 2H), 2.32 (s, 3H), 2.22-2.16 (m, 2H), 1.81-1.73 (m, 2H), 1.68-1.62 (m, 2H).
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®
9

0" "o
/ 59

8-(p-Tolyl)-1,4-dioxaspiro[4.5]dec-7-ene?
S5g was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc (5/1) as the eluent, Sg was obtained in 63% yield.
29.0 mg, white solid. 'H NMR (400 MHz, CDCl3) 4 7.29 (d, /= 8.0 Hz, 2H), 7.11 (d, J = 8.0 Hz, 2H), 5.96-5.93 (m,
1H), 4.02 (s, 4H), 2.67-2.63 (m, 2H), 2.48-2.44 (m, 2H), 2.33 (s, 3H), 1.92 (t, J= 6.4 Hz, 2H).

Me

N

o) 5h
4-(p-Tolyl)-3,6-dihydro-2 H-pyran®
5h was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane as the eluent, Sh was obtained in 57% yield.
20.0 mg, colorless liquid. "H NMR (400 MHz, CDCls) 8 7.29 (d, J= 8.0 Hz, 2H), 7.15 (d, J = 8.0 Hz, 2H), 6.10-6.07
(m, 1H), 4.32 (q, J= 2.8 Hz, 2H), 3.93 (t, J= 5.2 Hz, 2H), 2.53-2.49 (m, 2H), 2.35 (s, 3H).

Me

N

N

Boc 5i

tert-Butyl 4-(p-tolyl)-3,6-dihydropyridine-1(2H)-carboxylate®!
5i was synthesized following the general procedure. After purification by preparative thin-layer chromatography
using hexane/EtOAc (10/1) as the eluent, 5i was obtained in 50% yield.
27.0 mg, white solid. 'H NMR (400 MHz, CDCl3) & 7.27 (d, J = 8.4 Hz, 2H), 7.14 (d, J= 8.0 Hz, 2H), 5.99 (s, 1H),
4.06 (s, 2H), 3.63 (t,J = 5.6 Hz, 2H), 2.51 (s, 2H), 2.34 (s, 3H), 1.49 (s, 9H).

Me

Me 5j
1-Methyl-4-(p-tolyl)-1,2,3,6-tetrahydropyridine

5j was synthesized following the general procedure. After purification by preparative thin-layer chromatography
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using DCM/MeOH (20/1) as the eluent, 5j was obtained in 53% yield.

20.0 mg, white solid. '"H NMR (400 MHz, CDCls) & 7.28 (d, J= 8.0 Hz, 2H), 7.13 (d, /= 8.0 Hz, 2H), 6.02-6.00 (m,
1H), 3.13 (d, J = 3.2 Hz, 2H), 2.69 (t, J = 5.6 Hz, 2H), 2.62-2.58 (m, 2H), 2.43 (s, 3H), 2.33 (s, 3H); 3*C NMR (100
MHz, CDCl3) 6 138.01, 136.72, 134.57, 128.97, 124.82, 120.67, 54.91, 52.28, 45.62, 28.03, 21.04; HRMS (EI) m/z
Calcd for Ci3H 7N (M*) 187.1355, found: 187.1356.
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2.5 General Procedure for para-Selective Arylation of Monosubstituted Arenes

R

TTSO Ar-B(OH),
Tf,0, DCM Pd(PBus), (5 mol%)
—»
-40°Ctort,1h R_© NaHCO; (3.0 equiv)
DCM/Acetone (1/1)
: r, Ny, 12 h 2

General Procedure A for para-Arylation of Monosubstituted Arenes: A 25 mL Schlenk tube was charged with
thianthrene S-oxide (55.7 mg, 0.24 mmol, 1.2 equiv), CH>Cl, (1.0 mL) and 6 (0.2 mmol, 1.0 equiv) under nitrogen
atmosphere. The reaction mixture was then cooled to -40 °C, followed by the dropwise of T£,0 (44 pL, 0.24 mmol,
1.2 equiv). The reaction mixture was stirred at the same temperature for 30 min, and then allowed to stir at room
temperature for another 1 hour. Then 4-(methoxycarbonyl)benzeneboronic acid (54 mg, 0.3 mmol, 1.5 equiv),
Pd(P'Bus) (5.1 mg, 5.0 mol%), NaHCOs3 (50.4 mg, 0.6 mmol, 3.0 equiv) were added under nitrogen atmosphere,
subsequently the acetone (1.0 mL) was added to wash the Schlenk tube. The reaction mixture was stirred at room
temperature for 12 hours. Upon completion, the reaction mixture was diluted with DCM, and passed through a pad
of Celite with DCM as the eluent to remove the insoluble precipitate. The resulting solution was concentrated and
purified by preparative thin-layer chromatography to afford the desired product 7.

General Procedure B for para-Arylation of Monosubstituted Arenes: A 25 mL Schlenk tube was charged with
thianthrene S-oxide (55.7 mg, 0.24 mmol, 1.2 equiv), CH>Cl, (0.2 mL) and 6 (0.2 mmol, 1.0 equiv) under nitrogen
atmosphere. The reaction mixture was then cooled to -40 °C, followed by the dropwise of Tf,0 (44 pL, 0.24 mmol,
1.2 equiv). The reaction mixture was stirred at the same temperature for 30 min, and then allowed to stir at room
temperature for another 1 hour. Then 4-(methoxycarbonyl)benzeneboronic acid (54 mg, 0.3 mmol, 1.5 equiv),
Pd(P'Bus), (5.1 mg, 5.0 mol%), NaHCOs3 (50.4 mg, 0.6 mmol, 3.0 equiv) were added under nitrogen atmosphere,
subsequently the DMF (1.0 mL) was added to wash the Schlenk tube. The reaction mixture was stirred at 50 °C for
12 hours. Upon completion, the reaction mixture was diluted with DCM, and passed through a pad of Celite with
DCM as the eluent to remove the insoluble precipitate. The resulting solution was concentrated and purified by
preparative thin-layer chromatography to afford the desired product 7.

! Et
M602C 7a

Methyl 4'-ethyl-[1,1'-biphenyl]-4-carboxylate

7a was synthesized following the general procedure A. After purification by preparative thin-layer chromatography
using hexane/EtOAc (10/1) as the eluent, 7a was obtained in 92% yield.

44.0 mg, white solid. "H NMR (400 MHz, CDCls) 6 8.09 (d, J = 8.4 Hz, 2H), 7.65 (d, J= 8.0 Hz, 2H), 7.56 (d, J =
8.0 Hz, 2H), 7.30 (d, J= 8.0 Hz, 2H), 3.94 (s, 3H), 2.71 (q, J= 7.6 Hz, 2H), 1.28 (t, J= 7.6 Hz, 3H); '*C NMR (100
MHz, CDCl3) 8 167.05, 145.58, 144.44,137.31, 130.05, 128.56, 128.45, 127.18, 126.80, 52.07, 28.54, 15.52; HRMS
(EI) m/z Calcd for Ci16H1602 (M¥) 240.1145, found: 240.1142.

! 'Pr
MeO,C ‘ 7b

Methyl 4'-isopropyl-[1,1'-biphenyl]-4-carboxylate
7b was synthesized following the general procedure A. After purification by preparative thin-layer chromatography
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using hexane/EtOAc (20/1) as the eluent, 7b was obtained in 93% yield.

47.3 mg, white solid. 'H NMR (400 MHz, CDCls) & 8.09 (d, J= 8.4 Hz, 2H), 7.65 (d, J = 8.8 Hz, 2H), 7.56 (d, J =
8.0 Hz, 2H), 7.33 (d, J = 8.4 Hz, 2H), 3.93 (s, 3H), 3.00-2.93 (m, 1H), 1.29 (d, /= 6.8 Hz, 6H); '3C NMR (100 MHz,
CDCls) 8 167.04, 149.04, 145.55, 137.43, 130.04, 128.54, 127.17, 127.00, 126.80, 52.07, 33.83, 23.93; HRMS (EI)
m/z Calcd for C17H1302 (M) 254.1301, found: 254.1298.

l ‘Bu
MeO,C l 7c

Methyl 4'-(tert-butyl)-[1,1'-biphenyl]-4-carboxylate

7¢ was synthesized following the general procedure A. After purification by preparative thin-layer chromatography
using hexane/EtOAc (20/1) as the eluent, 7¢ was obtained in 99% yield.

53.0 mg, white solid. 'H NMR (400 MHz, CDCls) & 8.09 (d, J = 8.4 Hz, 2H), 7.65 (d, J = 8.4 Hz, 2H), 7.57 (d, J =
8.4 Hz, 2H), 7.49 (d, J = 8.4 Hz, 2H), 3.93 (s, 3H), 1.36 (s, 9H); 1*C NMR (100 MHz, CDCls) 8 167.03, 151.31,
145.44, 137.01, 130.05, 128.58, 126.89, 126.80, 125.87, 52.06, 34.60, 31.29; HRMS (EI) m/z Calcd for CisH200>
(M") 268.1458, found: 268.1460.

g Cy
MeOzC 7d

Methyl 4'-cyclohexyl-[1,1'-biphenyl]-4-carboxylate

7d was synthesized following the general procedure A. After purification by preparative thin-layer chromatography
using hexane/EtOAc (20/1) as the eluent, 7d was obtained in 98% yield.

57.6 mg, white solid. "H NMR (400 MHz, CDCls) & 8.08 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.4 Hz, 2H), 7.55 (d, J =
8.4 Hz, 2H), 7.30 (d, J= 8.0 Hz, 2H), 3.93 (s, 3H), 2.58-2.52 (m, 1H), 1.93-1.83 (m, 4H), 1.77 (d, /= 12.8 Hz, 1H),
1.51-1.36 (m, 4H), 1.32-1.25 (m, 1H); 3C NMR (100 MHz, CDCls) & 167.05, 148.28, 145.58, 137.43, 130.04,
128.55, 127.41, 127.15, 126.80, 52.07, 44.28, 34.40, 26.85, 26.12; HRMS (ESI-TOF) m/z Calcd for Cz0H2:NaO;
[M+Na]* 317.1512, found: 317.1517.

cadi

Methyl 4'-benzyl-[1,1'-biphenyl]-4-carboxylate®?

7e was synthesized following the general procedure A. After purification by preparative thin-layer chromatography
using hexane/EtOAc (20/1) as the eluent, 7e was obtained in 84% yield.

51.0 mg, white solid. "H NMR (400 MHz, CDCls) & 8.09 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.4 Hz, 2H), 7.55 (d, J =
8.0 Hz, 2H), 7.33-7.27 (m, 4H), 7.23-7.18 (m, 3H), 4.03 (s, 2H), 3.93 (s, 3H).

O Ph
MEOZC 7f

Methyl [1,1':4',1"'-terphenyl]-4-carboxylate®
7f was synthesized following the general procedure A using Pd(P'Bus): (10 mol%) at 50 °C. After purification by

MGOQC

preparative thin-layer chromatography using hexane/EtOAc (20/1) as the eluent, 7f was obtained in 80% yield.
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46.0 mg, white solid. '"H NMR (400 MHz, CDCls) & 8.13 (d, J = 8.0 Hz, 2H), 7.74-7.67 (m, 6H), 7.65 (d, J= 7.2 Hz,
2H), 7.47 (t, J = 7.6 Hz, 2H), 7.38 (t, J = 7.6 Hz, 1H), 3.95 (s, 3H).
OMe

%

MeO,C 79

Methyl 4'-methoxy-[1,1'-biphenyl]-4-carboxylate*

7g was synthesized following the general procedure A. After purification by preparative thin-layer chromatography
using hexane/DCM (1/1) as the eluent, 7g was obtained in 81% yield.

39.8 mg, colorless liquid. 'H NMR (400 MHz, CDCls) & 8.07 (d, J = 8.0 Hz, 2H), 7.61 (d, J = 8.4 Hz, 2H), 7.57 (d,
J=8.8 Hz, 2H), 6.99 (d, J = 8.4 Hz, 2H), 3.93 (s, 3H), 3.86 (s, 3H).

OAc

%

M802C 7h

Methyl 4'-acetoxy-[1,1'-biphenyl]-4-carboxylate

7h was synthesized following the general procedure A using Pd(P'Bus) (10 mol%) at 50 °C. After purification by
preparative thin-layer chromatography using hexane/EtOAc (20/1) as the eluent, 7h was obtained in 80% yield.
43.0 mg, white solid. "H NMR (400 MHz, CDCls) 6 8.10 (d, J = 8.8 Hz, 2H), 7.63 (dd, J = 8.8, 1.6 Hz, 4H), 7.19 (d,
J=8.8 Hz, 2H), 3.94 (s, 3H), 2.33 (s, 3H); 1*C NMR (100 MHz, CDCls)  169.45, 166.93, 150.72, 144.71, 137.73,
130.13, 128.98, 128.34, 126.99, 122.07, 52.14, 21.14; HRMS (ESI-TOF) m/z Calcd for Ci¢Hi504 [M+H]" 271.0965,
found: 271.0969.

OPh

%

MeO,C 7i

Methyl 4'-phenoxy-[1,1'-biphenyl]-4-carboxylate

7i was synthesized following the general procedure A using Pd(P‘Bus), (10 mol%) at 50 °C. After purification by
preparative thin-layer chromatography using hexane/DCM (3/1) as the eluent, 7i was obtained in 82% yield.

50.0 mg, white solid. "H NMR (400 MHz, CDCls) & 8.09 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H), 7.59 (d, J =
8.8 Hz, 2H), 7.37 (t, J= 8.4 Hz, 2H), 7.14 (t, J = 7.6 Hz, 1H), 7.08 (t, J = 8.4 Hz, 4H), 3.94 (s, 3H); 3C NMR (100
MHz, CDCl3) 6 166.97, 157.68, 156.78, 144.90, 134.80, 130.12, 129.84, 128.60, 126.68, 123.63, 119.21, 118.95,
52.09; HRMS (ESI-TOF) m/z Calcd for C20H1sNaO3 [M+Na]* 327.0992, found: 327.0999.

OCF,H

%

MeO,C 7j

Methyl 4'-(difluoromethoxy)-[1,1'-biphenyl]-4-carboxylate

7j was synthesized following the general procedure A using Pd(P'Bus): (10 mol%) at 50 °C. After purification by
preparative thin-layer chromatography using hexane/EtOAc (10/1) as the eluent, 7j was obtained in 62% yield.

34.7 mg, white solid. '"H NMR (400 MHz, CDCls) 8 8.11 (d, J= 8.4 Hz, 2H), 7.62 (dd, J = 8.4, 2.4 Hz, 4H), 7.22 (d,
J = 8.8 Hz, 2H), 6.56 (t, J = 73.8 Hz, 1H), 3.94 (s, 3H); '*C NMR (100 MHz, CDCl3) & 166.88, 151.16 (d, J=2.8
Hz), 144.39, 137.29, 130.18, 129.08, 128.69, 126.90, 119.95, 115.78 (t, J= 258.8 Hz), 52.16; '°F NMR (375 MHz,

CDCl3) 6 -81.34, -81.54; HRMS (EI) m/z Calcd for CsHi2F203 (M) 278.0749, found: 278.0751.
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l OCF,
MeOzC 7k

Methyl 4'-(trifluoromethoxy)-[1,1'-biphenyl]-4-carboxylate

7k was synthesized following the general procedure B using TTSO (2.0 equiv), Tf,0 (2.0 equiv) for thianthrenation,
and using NaHCOs3 (4.0 equiv) and Pd(P'Bus): (10 mol%) for thio-Suzuki coupling. After purification by preparative
thin-layer chromatography using hexane/EtOAc (20/1) as the eluent, 7k was obtained in 50% yield.

29.7 mg, white solid. 'H NMR (400 MHz, CDCl;3)  8.11 (d, J= 8.8 Hz, 2H), 7.66-7.61 (m, 4H), 7.31 (d, /= 8.0 Hz,
2H), 3.95 (s, 3H); *C NMR (100 MHz, CDCl3) § 166.82, 149.21 (d, J= 1.6 Hz), 144.13, 138.68, 130.19, 129.26, 128.65,
127.00, 121.33, 120.44 (q, J = 255.8 Hz), 52.20; '°F NMR (375 MHz, CDCls) § -58.31; HRMS (EI) m/z Calcd for
C15H11F303 (M+) 296.0655, found: 296.0658.

. S
MeO,C O 71

Methyl 4'-morpholino-[1,1'-biphenyl]-4-carboxylate

71 was synthesized following the general procedure A. After purification by preparative thin-layer chromatography
using hexane/DCM (1/1) as the eluent, 71 was obtained in 47% yield.

28.0 mg, white solid. 'H NMR (400 MHz, CDCls) & 8.07 (d, /= 8.0 Hz, 2H), 7.62 (d, J = 8.0 Hz, 2H), 7.57 (d, J =
8.8 Hz, 2H), 6.99 (d, J = 8.4 Hz, 2H), 3.93 (s, 3H), 3.89 (t, J = 4.0 Hz, 4H), 3.23 (t, J = 4.0 Hz, 2H); 3*C NMR (100
MHz, CDCl) 8 167.10, 151.16, 145.16, 131.00, 130.08, 127.98, 126.15, 115.57, 66.80, 52.04, 48.84; HRMS (EI)

m/z Caled for Ci1sH9NO3 (M¥) 297.1361, found: 297.1359.
O

D
,m

Methyl 4'-(2-oxopyrrolidin-1-yl)-[1,1'-biphenyl]-4-carboxylate

MeO,C

7m was synthesized following the general procedure A. After purification by preparative thin-layer chromatography
using DCM as the eluent, 7m was obtained in 73% yield.

43.0 mg, white solid. 'H NMR (400 MHz, CDCls) & 8.09 (d, J= 8.0 Hz, 2H), 7.73 (d, J= 8.8 Hz, 2H), 7.67-7.62 (m,
4H), 3.95-3.88 (m, 5H), 2.65 (t, J = 7.6 Hz, 2H), 2.24-2.16 (m, 2H); '*C NMR (100 MHz, CDCls)  174.36, 166.97,
144.82, 139.44, 135.77, 130.11, 128.69, 127.57, 126.67, 120.07, 52.10, 48.66, 32.75, 17.96; HRMS (ESI-TOF) m/z
Calcd for CisHi1sNO; [M+H]* 296.1281, found: 296.1285.

Ac

N.
I S
MeO,C 7n

Methyl 4'-(N-methylacetamido)-[1,1'-biphenyl]-4-carboxylate
7n was synthesized following the general procedure A. After purification by preparative thin-layer chromatography
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using DCM as the eluent, 7n was obtained in 64% yield.

36.2 mg, white solid. 'H NMR (400 MHz, CDCls) 6 8.13 (d, J = 8.4 Hz, 2H), 7.67 (dd, J = 8.0, 2.0 Hz, 4H), 7.30 (d,
J = 8.4 Hz, 2H), 3.95 (s, 3H), 3.31 (s, 3H), 1.94 (s, 3H); 3*C NMR (100 MHz, CDCl3) § 170.50, 166.82, 144.45,
144.27, 139.41, 130.20, 129.31, 128.53, 127.51, 126.97, 52.18, 37.16, 22.48; HRMS (ESI-TOF) m/z Calcd for
Ci7H1sNO;3; [M+H]* 284.1281, found: 284.1288.

F

W
RS,

MeO,C o

Methyl 4'-fluoro-[1,1'-biphenyl]-4-carboxylate

70 was synthesized following the general procedure B. After purification by preparative thin-layer chromatography
using hexane/EtOAc (20/1) as the eluent, 70 was obtained in 65% yield.

30.0 mg, white solid. "H NMR (400 MHz, CDCI3) & 8.10 (d, J = 8.4 Hz, 2H), 7.63-7.56 (m, 4H), 7.15 (t, /= 8.8 Hz,
2H), 3.94 (s, 3H); *C NMR (100 MHz, CDCl3) § 166.91, 164.16, 161.70, 144.58, 136.11 (d, J = 4.0 Hz), 130.15,
128.91 (d, J = 8.0 Hz), 126.87, 115.86 (d, J = 21.0 Hz), 52.14; '°F NMR (375 MHz, CDCI3) & -114.75; HRMS (EI)
m/z Calcd for C1sH1FO, (M¥) 230.0738, found: 230.0737.

Cl

%

MeOZC 7p

Methyl 4'-chloro-[1,1'-biphenyl]-4-carboxylate®®

7p was synthesized following the general procedure B. After purification by preparative thin-layer chromatography
using hexane/EtOAc (20/1) as the eluent, 7p was obtained in 33% yield.

16.0 mg, white solid. '"H NMR (400 MHz, CDCls) & 8.10 (d, /= 8.0 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H), 7.55 (d, J =
8.4 Hz, 2H), 7.43 (d, /= 8.4 Hz, 2H), 3.94 (s, 3H).

OAc

9,

MeO,C 79

Methyl 4'-(acetoxymethyl)-[1,1'-biphenyl]-4-carboxylate

7q was synthesized following the general procedure B. After purification by preparative thin-layer chromatography
using hexane/EtOAc (10/1) as the eluent, 7q was obtained in 54% yield.

30.7 mg, white solid. 'H NMR (400 MHz, CDCls) 6 8.11 (d, J = 8.4 Hz, 2H), 7.65 (d, J = 8.4 Hz, 2H), 7.62 (d, J =
8.0 Hz, 2H), 7.46 (d, J= 8.0 Hz, 2H), 5.16 (s, 2H), 3.94 (s, 3H), 2.13 (s, 3H); *C NMR (100 MHz, CDCls)  170.86,
166.92, 145.02, 139.96, 135.89, 130.12, 129.06, 128.82, 127.45, 127.00, 65.88, 52.13, 21.00; HRMS (EI) m/z Calcd
for Ci17H1604 (M™) 284.1043, found: 284.1046.

NPhth

9,

MeO,C 7r

Methyl 4'-((1,3-dioxoisoindolin-2-yl)methyl)-[1,1'-biphenyl]-4-carboxylate

7r was synthesized following the general procedure B. After purification by preparative thin-layer chromatography
using hexane/DCM (3/2) as the eluent, 7r was obtained in 51% yield.

37.0 mg, white solid. "H NMR (400 MHz, CDCls) 8 8.08 (d, J= 8.4 Hz, 2H), 7.88-7.84 (m, 2H), 7.74-7.69 (m, 2H),
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7.62-7.52 (m, 6H), 4.90 (s, 2H), 3.93 (s, 3H); '*C NMR (100 MHz, CDCl;) 8 168.02, 166.93, 145.05, 139.55, 136.29,
134.04, 132.07, 130.07, 129.18, 128.94, 127.56, 126.96, 123.39, 52.11, 41.24; HRMS (EI) m/z Calecd for C23H17NO4
(M) 371.1156, found: 371.1152.

2NPhth

3,

MeO,C 7s

Methyl 4'-(2-(1,3-dioxoisoindolin-2-yl)ethyl)-[1,1'-biphenyl]-4-carboxylate

7s was synthesized following the general procedure B. After purification by preparative thin-layer chromatography
using DCM as the eluent, 7s was obtained in 66% yield.

51.0 mg, white solid. '"H NMR (400 MHz, CDCls) 6 8.08 (d, J= 8.4 Hz, 2H), 7.85-7.80 (m, 2H), 7.73-7.68 (m, 2H),
7.63 (d, J = 8.4 Hz, 2H), 7.55 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 3.99-3.91 (m, 5H), 3.05 (t, /= 8.0 Hz,
2H); *C NMR (100 MHz, CDCl3) 5 168.14, 166.97, 145.21, 138.26, 138.10, 133.93, 132.02, 130.04, 129.42, 128.74,
127.37, 126.83, 123.23, 52.08, 39.07, 34.22; HRMS (EI) m/z Calcd for CxHxNO4 [M+H]" 386.1387, found:
386.1389.

3NPhth

3,

MeO,C 7t

Methyl 4'-(3-(1,3-dioxoisoindolin-2-yl)propyl)-[1,1'-biphenyl]-4-carboxylate

7t was synthesized following the general procedure B. After purification by preparative thin-layer chromatography
using hexane/DCM (1/1) as the eluent, 7t was obtained in 97% yield.

78.0 mg, white solid. 'H NMR (400 MHz, CDCls) 6 8.07 (d, J= 8.4 Hz, 2H), 7.84-7.78 (m, 2H), 7.70-7.65 (m, 2H),
7.59 (d,J=8.0 Hz, 2H), 7.49 (d, /= 8.4 Hz, 2H), 7.28 (d, J= 8.0 Hz, 2H), 3.93 (s, 3H), 3.77 (t, /= 7.2 Hz, 2H), 2.74
(t, J = 7.8 Hz, 2H), 2.12-2.03 (m, 2H); '*C NMR (100 MHz, CDCls) & 168.36, 166.97, 145.32, 141.16, 137.56,
133.83, 132.04, 129.98, 128.84, 128.58, 127.17, 126.75, 123.09, 52.04, 37.72, 32.80, 29.54; HRMS (EI) m/z Calcd
for C2sH2i1NO4 (M*) 399.1471, found: 399.1465.

Cl

.

MeO,C Tu

Methyl 4'-(3-chloropropyl)-[1,1'-biphenyl]-4-carboxylate

7u was synthesized following the general procedure A. After purification by preparative thin-layer chromatography
using hexane/EtOAc (20/1) as the eluent, 7u was obtained in 68% yield.

39.0 mg, white solid. '"H NMR (400 MHz, CDCls) 3 8.10 (d, J = 8.4 Hz, 2H), 7.65 (d, J= 8.4 Hz, 2H), 7.57 (d, J =
8.0 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 3.94 (s, 3H), 3.56 (t, /= 6.4 Hz, 2H), 2.84 (t, /= 7.4 Hz, 2H), 2.16-2.09 (m,
2H); 3C NMR (100 MHz, CDCls) 8 166.98, 145.32, 140.83, 137.85, 130.08, 129.12, 128.72, 127.33, 126.81, 52.08,
44.13, 33.88, 32.38; HRMS (EI) m/z Calcd for C17H17C10, (M*) 288.0912, found: 288.0914.

SN

g

MeO,C v

Methyl 4'-(2-methoxyethyl)-[1,1'-biphenyl]-4-carboxylate

7v was synthesized following the general procedure A at 50 °C. After purification by preparative thin-layer
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chromatography using hexane/EtOAc (10/1) as the eluent, 7v was obtained in 87% yield.

47.0 mg, white solid. 'H NMR (400 MHz, CDCls) & 8.09 (d, /= 8.4 Hz, 2H), 7.65 (d, J = 8.4 Hz, 2H), 7.56 (d, J =
8.4 Hz, 2H), 7.32 (d, J = 8.4 Hz, 2H), 3.94 (s, 3H), 3.65 (t, J= 7.2 Hz, 2H), 3.38 (s, 3H), 2.94 (t, J = 7.2 Hz, 2H); 13C
NMR (100 MHz, CDCls) § 167.00, 145.44, 139.20, 137.90, 130.05, 129.41, 128.67, 127.23, 126.83, 73.38, 58.71,
52.09, 35.84; HRMS (ESI-TOF) m/z Calcd for C17H1903 [M+H]* 271.1329, found: 271.1335.

! COOH
MGOZC

w
3-(4'-(Methoxycarbonyl)-[1,1'-biphenyl]-4-yl)propanoic acid
7w was synthesized following the general procedure B using NaHCOs3 (67.2 mg, 0.8 mmol, 4.0 equiv). The reaction
mixture was quenched by adding 1 M HCI (5.0 mL). The organic phase was separated, and the aqueous layer was
extracted with DCM (3 x 10 mL). The combined organic layers were dried over anhydrous Na,SOs, filtered and
concentrated under vacuum. After purification by preparative thin-layer chromatography using DCM/MeOH (20/1)
as the eluent, 7w was obtained in 85% yield.
46.0 mg, white solid. "H NMR (400 MHz, (CD3),SO) & 8.02 (d, J= 8.4 Hz, 2H), 7.81 (d, J= 8.4 Hz, 2H), 7.66 (d, J
= 8.4 Hz, 2H), 7.36 (d, J = 8.0 Hz, 2H), 3.87 (s, 3H), 2.87 (t, J = 7.2 Hz, 2H), 2.58-2.53 (m, 2H). *C NMR (100
MHz, (CDs),S0) & 173.91, 166.11, 144.59, 141.55, 136.50, 129.82, 129.07, 128.20, 126.91, 126.75, 52.19, 35.35,
30.74; HRMS (ESI-TOF) m/z Calcd for C17H1504 [M-H] 283.0976, found: 283.0981.

! COZI\/Ie
MeOzC 7x

Methyl 4'-(3-methoxy-3-oxopropyl)-[1,1'-biphenyl]-4-carboxylate

7x was synthesized following the general procedure A. After purification by preparative thin-layer chromatography
using hexane/EtOAc (10/1) as the eluent, 7x was obtained in 68% yield.

40.0 mg, white solid. 'H NMR (400 MHz, CDCls) & 8.09 (d, /= 8.0 Hz, 2H), 7.64 (d, J = 8.0 Hz, 2H), 7.56 (d, J =
8.0 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 3.94 (s, 3H), 3.69 (s, 3H), 3.01 (t, /= 7.8 Hz, 2H), 2.68 (t, J = 7.8 Hz, 2H); 1*C
NMR (100 MHz, CDCl3) & 173.21, 167.00, 145.32, 140.65, 138.00, 130.08, 128.88, 128.74, 127.37, 126.84, 52.10,
51.68, 35.52, 30.55; HRMS (EI) m/z Calcd for Ci1gHisO4 (M*) 298.1203, found: 298.1200.

O O COOH

MeO,C 7y

2-(4'-(Methoxycarbonyl)-[1,1'-biphenyl]-4-yl)acetic acid

7y was synthesized following the general procedure B using NaHCO3 (67.2 mg, 0.8 mmol, 4.0 equiv). The reaction
mixture was quenched by adding 1 M HCI (5.0 mL). The organic phase was separated and the aqueous layer was
extracted with DCM (3 x 10 mL). The combined organic layers were dried over anhydrous Na,SQOy, filtered and
concentrated under vacuum. After purification by preparative thin-layer chromatography using DCM/MeOH (20/1)
as the eluent, 7y was obtained in 80% yield.

43.0 mg, white solid. "H NMR (400 MHz, (CD;),SO) & 8.04 (d, J= 8.0 Hz, 2H), 7.83 (d, /= 8.4 Hz, 2H), 7.70 (d, J
= 8.4 Hz, 2H), 7.39 (d, J= 8.0 Hz, 2H), 3.88 (s, 3H), 3.64 (s, 2H); 1*C NMR (100 MHz, (CD;),S0O) & 172.58, 166.08,
144.47, 137.12, 135.43, 130.19, 129.82, 128.33, 126.86, 126.83, 52.18, 40.28; HRMS (ESI-TOF) m/z Calcd for
CisH1304 [M-H] 269.0819, found: 269.0824.
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O CO,Me
MeO,C I 7z

Methyl 4'-(2-methoxy-2-oxoethyl)-[1,1'-biphenyl]-4-carboxylate
7z was synthesized following the general procedure B. After purification by preparative thin-layer chromatography
using hexane/EtOAc (10/1) as the eluent, 7z was obtained in 79% yield.
45.0 mg, white solid. 'H NMR (400 MHz, CDCls) & 8.10 (d, /= 8.8 Hz, 2H), 7.65 (d, J = 8.4 Hz, 2H), 7.59 (d, J =
8.4 Hz, 2H), 7.38 (d, J = 8.4 Hz, 2H), 3.94 (s, 3H), 3.72 (s, 3H), 3.69 (s, 2H); '*C NMR (100 MHz, CDCl3) § 171.86,
166.99, 145.17, 138.87, 133.98, 130.10, 129.86, 128.90, 127.46, 126.94, 52.15, 52.12, 40.81; HRMS (EI) m/z Caled
for Ci17H1604 (M™) 284.1043, found: 284.1043.

COOH

Me

7aa

MGOZC

2-(4'-(Methoxycarbonyl)-[1,1'-biphenyl]-4-yl)propanoic acid

7aa was synthesized following the general procedure B using NaHCO3 (67.2 mg, 0.8 mmol, 4.0 equiv). The reaction
mixture was quenched by adding 1 M HCI (5.0 mL). The organic phase was separated and the aqueous layer was
extracted with DCM (3 x 10 mL). The combined organic layers were dried over anhydrous Na,SOs, filtered and
concentrated under vacuum. After purification by preparative thin-layer chromatography using DCM/MeOH (20/1)
as the eluent, 7aa was obtained in 79% yield.

45.0 mg, white solid. "H NMR (400 MHz, (CDs),SO) § 8.02 (d, J= 8.8 Hz, 2H), 7.80 (d, J = 8.4 Hz, 2H), 7.66 (d, J
= 8.4 Hz, 2H), 7.40 (d, J = 8.4 Hz, 2H), 3.88 (s, 3H), 3.65 (dd, J = 14.0, 7.0 Hz, 1H), 1.36 (d, J = 7.2 Hz, 3H); *C
NMR (100 MHz, (CD3),S0) 6 175.69, 166.07, 144.59, 143.04, 136.77, 129.78, 128.22, 128.20, 126.78, 127.74, 52.14,
45.53, 18.90; HRMS (EI) m/z Calcd for C17H1604 (M") 284.1045, found: 284.1043.

MeO,C 7ab

Methyl 4'-(1-(methoxycarbonyl)cyclohexyl)-[1,1'-biphenyl]-4-carboxylate

7ab was synthesized following the general procedure A at 50 °C. After purification by preparative thin-layer
chromatography using hexane/EtOAc (10/1) as the eluent, 7ab was obtained in 63% yield.

44.0 mg, white solid. '"H NMR (400 MHz, CDCl;) & 8.09 (d, J = 8.0 Hz, 2H), 7.65 (d, J = 8.4 Hz, 2H), 7.59 (d, J =
8.4 Hz, 2H), 7.49 (d, J = 8.4 Hz, 2H), 3.94 (s, 3H), 3.67 (s, 3H), 2.55-2.48 (m, 2H), 1.79-1.65 (m, SH), 1.55-1.45
(m, 2H), 1.32-1.28 (m, 1H); *C NMR (100 MHz, CDCls) § 175.56, 167.00, 145.06, 143.91, 138.31, 130.08, 128.85,
127.28, 126.88, 126.54, 52.11, 50.80, 34.68, 25.53, 23.64; HRMS (EI) m/z Calcd for C2,H2404 (M*) 352.1669, found:
352.1672.

NPhth
! O COZMe
MeO,C 7ac

Methyl (R)-4'-(2-(1,3-dioxoisoindolin-2-yl)-3-methoxy-3-oxopropyl)-[1,1'-biphenyl]-4-carboxylate
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7ac was synthesized following the general procedure B. After purification by preparative thin-layer chromatography
using hexane/EtOAc (5/1) as the eluent, 7ac was obtained in 61% yield.

54.6 mg, white solid. 'H NMR (400 MHz, CDCls) 6 8.04 (d, J= 8.8 Hz, 2H), 7.82-7.78 (m, 2H), 7.72-7.67 (m, 2H),
7.57 (d, J= 8.8 Hz, 2H), 7.47 (d, J = 8.0 Hz, 2H), 7.26 (d, J = 8.0 Hz, 2H), 5.21 (dd, J= 10.8, 6.0 Hz, 1H), 3.92 (s,
3H), 3.80 (s, 3H), 3.69-3.58 (m, 2H); 3C NMR (100 MHz, CDCl3) 8 169.24, 167.46, 166.93, 144.99, 138.36, 136.82,
134.15, 131.54, 129.99, 129.40, 128.75, 127.36, 126.76, 123.52, 53.06, 52.94, 52.07, 34.30; HRMS (EI) m/z Calcd
for C26H2oNOg [M+H]* 444.1442, found: 444.1443.

MeO,C 7ad

Methyl (5)-4'-((3-acetyl-2-oxooxazolidin-4-yl)methyl)-[1,1'-biphenyl]-4-carboxylate

7ad was synthesized following the general procedure A. After purification by preparative thin-layer chromatography
using hexane/EtOAc (2/1) as the eluent, 7ad was obtained in 57% yield.

40.0 mg, white solid. 'H NMR (400 MHz, CDCls) & 8.10 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.0 Hz, 2H), 7.60 (d, J =
8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 4.75-4.69 (m, 1H), 4.28-4.19 (m, 2H), 3.94 (s, 3H), 3.36 (dd, /= 13.2, 3.2 Hz,
1H), 2.85 (dd, J = 13.6, 9.6 Hz, 1H), 2.58 (s, 3H); 3C NMR (100 MHz, CDCls) § 170.59, 167.13, 153.65, 144.91,
139.14, 135.18, 130.17, 130.01, 128.98, 127.83, 126.94, 66.18, 54.96, 52.24, 37.50, 23.82; HRMS (ESI-TOF) m/z
Calcd for C20H19NNaOs [M+Na]* 376.1155, found: 376.1161.

WA
C

Tae

MeOQC

Methyl 4'-(oxiran-2-ylmethoxy)-[1,1'-biphenyl]-4-carboxylate

7ae was synthesized following the general procedure A at 50 °C. After purification by preparative thin-layer
chromatography using hexane/EtOAc (10/1) as the eluent, 7ae was obtained in 82% yield.

47.0 mg, white solid. 'H NMR (400 MHz, CDCls) & 8.08 (d, /= 8.8 Hz, 2H), 7.61 (d, J = 8.8 Hz, 2H), 7.57 (d, J =
8.8 Hz, 2H), 7.01 (d, J = 8.8 Hz, 2H), 4.29 (dd, J=10.8, 3.2 Hz, 1H), 4.01 (dd, J = 10.8, 5.6 Hz, 1H), 3.93 (s, 3H),
3.41-3.36 (m, 1H), 2.93 (t, J = 4.4 Hz, 1H), 2.79 (dd, J = 4.8, 2.8 Hz, 1H); *C NMR (100 MHz, CDCls) & 167.03,
158.70, 145.05, 132.97, 130.10, 128.40, 128.34, 126.49, 115.06, 68.84, 52.07, 50.10, 44.69; HRMS (ESI-TOF) m/z
Calcd for Ci7H 1704 [M+H]" 285.1121, found: 285.1126.

I Cl
MeO,C ‘ 7af

Methyl 4''-chloro-[1,1':4',1""-terphenyl]-4-carboxylate

7af was synthesized following the general procedure A at 50 °C. After purification by preparative thin-layer
chromatography using hexane/EtOAc (2/1) as the eluent, 7af was obtained in 62% yield.

40.0 mg, white solid. "H NMR (400 MHz, CDCls) 8 8.13 (d, J= 8.4 Hz, 2H), 7.73-7.68 (m, 4H), 7.66 (d, /= 8.0 Hz,
2H), 7.57 (d, J = 8.4 Hz, 2H), 7.43 (d, J = 8.4 Hz, 2H), 3.95 (s, 3H); *C NMR (100 MHz, CDCls) 8 166.95, 144.89,
139.73, 139.17, 138.85, 133.68, 130.17, 129.02, 128.27, 127.74, 127.46, 126.89, 52.15; HRMS (EI) m/z Calcd for
C20H15C10; (M) 322.0755, found: 322.0756.
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SA®

MeO,C O 7ag

Methyl 4'-(1-((4-nitrophenyl)sulfonyl)-4-phenylpiperidin-4-yl)-[1,1'-biphenyl]-4-carboxylate

7ag was synthesized following the general procedure B. After purification by preparative thin-layer chromatography
using hexane/DCM (1/1) as the eluent, 7ag was obtained in 97% yield.

108.0 mg, white solid. 'H NMR (400 MHz, CDCls) 8 8.30 (d, J = 8.8 Hz, 2H), 8.07 (d, J = 8.4 Hz, 2H), 7.89 (d, J=
8.8 Hz, 2H), 7.58 (d, /= 8.4 Hz, 2H), 7.51 (d, J = 8.4 Hz, 2H), 7.29-7.26 (m, 2H), 7.25-7.21 (m, 2H), 7.19-7.13 (m,
3H), 3.92 (s, 3H), 3.34-3.28 (m, 2H), 3.23-3.18 (m, 2H), 2.62-2.51 (m, 4H); '3C NMR (100 MHz, CDCl3) & 166.88,
150.02, 145.94, 145.04, 144.60, 143.12, 137.84, 130.11, 128.97, 128.82, 128.51, 127.46, 127.29, 126.78, 126.73,
126.51, 124.32, 52.13, 44.17, 43.16, 35.53; HRMS (ESI-TOF) m/z Calcd for C31H2806N2SNa [M+Na]* 579.1560,
found: 579.1565.

SAS!
Br
MEOZC 7ah

Methyl 4'-(4-bromophenoxy)-[1,1'-biphenyl]-4-carboxylate

7ah was synthesized following the general procedure A. After purification by preparative thin-layer chromatography
using hexane/EtOAc (10/1) as the eluent, 7ah was obtained in 91% yield.

70.0 mg, white solid. "H NMR (400 MHz, CDCls) & 8.10 (d, J = 8.8 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H), 7.60 (d, J =
8.8 Hz, 2H), 7.46 (d, J=9.2 Hz, 2H), 7.08 (d, J = 8.8 Hz, 2H), 6.94 (d, J = 9.2 Hz, 2H), 3.95 (s, 3H); '*C NMR (100
MHz, CDCl3) 6 157.12, 156.12, 144.80, 135.36, 132.81, 130.18, 128.76, 128.67, 126.75, 120.76, 119.16, 116.09,
52.20; HRMS (ESI-TOF) m/z Calcd for C20H1sBrNaOs [M+Na]* 405.0097, found: 405.0102.

Methyl 4'-(4-(2-(pyridin-2-yloxy)propoxy)phenoxy)-[1,1'-biphenyl]-4-carboxylate

7ai was synthesized following the general procedure A at 50 °C. After purification by preparative thin-layer
chromatography using hexane/EtOAc (20/1) as the eluent, 7ai was obtained in 70% yield.

64.0 mg, white solid. "H NMR (400 MHz, CDCls) 6 8.15 (dd, J= 5.2, 1.2 Hz, 1H), 8.08 (d, /= 8.4 Hz, 2H), 7.62 (d,
J=8.4 Hz, 2H), 7.59-7.53 (m, 3H), 7.03-6.98 (m, 4H), 6.97-6.93 (m, 2H), 6.89—6.84 (m, 1H), 6.75 (d, J= 8.4 Hz,
1H), 5.63-5.56 (m, 1H), 4.23-4.18 (m, 1H), 4.11-4.06 (m, 1H), 3.93 (s, 3H), 1.49 (d, /= 6.4 Hz, 3H); '3C NMR (100
MHz, CDCl3) 6 167.02, 163.13, 158.90, 155.49, 149.81, 146.76, 144.99, 138.70, 134.07, 130.11, 128.49, 126.62,
121.00, 117.75, 116.77, 115.87, 111.67, 109.97, 71.05, 69.23, 52.09, 16.99; HRMS (ESI-TOF) m/z Calcd for
C2sH26NOs [M+H]* 456.1805, found: 456.1818.
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7aj

Methyl 4'-(2-(methylsulfonamido)-5-nitrophenoxy)-[1,1'-biphenyl]-4-carboxylate

7aj was synthesized following the general procedure A. After purification by preparative thin-layer chromatography
using DCM as the eluent, 7aj was obtained in 99% yield.

87.0 mg, white solid. '"H NMR (400 MHz, CDCl;) & 8.14 (d, J = 8.4 Hz, 2H), 8.04 (dd, /= 8.8, 2.4 Hz, 1H), 7.80 (d,
J=9.2Hz, 1H), 7.74 (d, J = 2.4 Hz, 1H), 7.70 (d, J = 8.8 Hz, 2H), 7.67 (d, J = 8.4 Hz, 2H), 7.41 (s, 1H), 7.17 (d, J
= 8.4 Hz, 2H), 3.96 (s, 3H), 3.20 (s, 3H); *C NMR (100 MHz, CDCl3) 6 166.84, 154.23, 146.01, 144.10, 143.69,
137.84, 134.06, 130.25, 129.52, 129.28, 126.98, 120.05, 119.67, 117.37, 112.10, 52.20, 40.65; HRMS (ESI-TOF)
m/z Calcd for C21H707N,S [M-H] 441.0762, found: 441.0768.

MeO,C 7ak 2-(2-Fluoro-4''-(methoxycarbonyl)-[1,1':4',1"'-terphenyl]-4-

ylD)propanoic acid

7ak was synthesized following the general procedure B using NaHCO3 (67.2 mg, 0.8 mmol, 4.0 equiv). The reaction
mixture was quenched by adding 1 M HCI (5.0 mL). The organic phase was separated, and the aqueous layer was
extracted with DCM (3 x 10 mL). The combined organic layers were dried over anhydrous Na,SOy, filtered and
concentrated under vacuum. After purification by preparative thin-layer chromatography using hexane/EtOAc (2/1)
as the eluent, 7ak was obtained in 76% yield.

57.0 mg, white solid. "H NMR (400 MHz, (CDs),SO) & 12.51 (s, 1H), 8.07 (d, J = 8.4 Hz, 2H), 7.90 (d, J = 8.4 Hz,
2H), 7.87 (d, J= 8.0 Hz, 2H), 7.69 (d, J= 7.6 Hz, 2H), 7.57 (t, /= 8.2 Hz, 1H), 7.30-7.23 (m, 2H), 3.89 (s, 3H), 3.80
(q, J=7.0 Hz, 1H), 1.42 (d, J = 7.2 Hz, 3H); *C NMR (100 MHz, (CD3),SO) & 174.85, 166.03, 160.20, 157.75,
144.04, 143.42 (d, J=8.0 Hz), 138.11, 134.90, 130.58 (d, J=4.0 Hz), 129.85, 129.39 (d, /= 3.0 Hz), 128.59, 127.08
(d, J=27.0 Hz), 125.92 (d, J = 13.0 Hz), 124.14 (d, J = 3.0 Hz), 115.27 (d, J = 23.0 Hz), 52.18, 44.12, 18.27;"°F
NMR (375 MHz, (CD3),S0) & -117.89; HRMS (ESI-TOF) m/z Caled for Ca3HFO4 [M+H] 379.1340, found:
379.1339.
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2.6 Applications of para-Functionalization of Arenes

2.6.1 Synthesis of Tetriprofen

BPin
Me __COOH ©/ Me
TTSO (2.0 equiv) CO2H
Tf,0, DCM Me>_© Pd(P'Bus), (10 mol %)
40°Ctort, 1h  |Hooc NaHCO (5.0 equiv) ‘
DCM/DMF (1/5)

H 8
50 °C, Ny, 12 h
6aa Tetriprofen

A 25 mL Schlenk tube was charged with thianthrene S-oxide (55.7 mg, 0.24 mmol, 1.2 equiv), CH>Cl, (0.2 mL) and
6aa (0.2 mmol, 1.0 equiv) under nitrogen atmosphere. The reaction mixture was then cooled to -40 °C, followed by

the dropwise of TH,0 (44 pL, 0.24 mmol, 1.2 equiv). The reaction mixture was stirred at the same temperature for 30
min, and then allowed to stir at room temperature for another 1 hour. Then alkenylboric acid pinacol ester (0.4 mmol,
2.0 equiv), Pd(P'Buz), (10.2 mg, 10 mol%), NaHCO3 (84.0 mg, 1.0 mmol, 5.0 equiv) were added under nitrogen
atmosphere, subsequently the DMF (1.0 mL) was added to wash the Schlenk tube. The reaction mixture was stirred
at 50 °C for 12 hours. Upon completion, 0.25 M HCI (5.0 mL) was added to the mixture. The organic phase was
separated, and the aqueous phase was extracted with DCM (3 x 10 mL). The combined organic layers were dried
over anhydrous Na,SOy, filtered and concentrated under vacuum. The resulting mixture was purified by silica gel
chromatography (DCM/MeOH = 25/1) to afford Tetriprofen in 52% yield.
Me

O CO,H
b,

24.0 mg, colorless liquid. "H NMR (400 MHz, CDCls) § 7.34 (d, J = 8.4 Hz, 2H), 7.26-7.23 (m, 2H), 6.12-6.07 (m,
1H), 3.72 (q, J= 7.2 Hz, 1H), 2.41-2.35 (m, 2H), 2.23-2.17 (m, 2H), 1.80-1.74 (m, 2H), 1.69-1.62 (m, 2H), 1.50 (d,
J=17.2Hz, 3H).

2.6.2 Synthesis of Ibuprofen

BPln
Me __.COOH
TTSO Me t (2.0 equiv)
Tf,0, DCM >_© Pd(P'Bug), (10 mol %) COLH Pd/C, H2 COLM
-40°Ctort, 1h |HOOC NaHCO; (5.0 equw 6%
DCM/DMF (1/5)
H 50 °C, Np, 12 h Ibuprofen
6aa 9 10

1%

A 25 mL Schlenk tube was charged with thianthrene S-oxide (55.7 mg, 0.24 mmol, 1.2 equiv), CH2Cl, (0.2 mL) and
6aa (0.2 mmol, 1.0 equiv) under nitrogen atmosphere. The reaction mixture was then cooled to -40 °C, followed by
the dropwise of Tf,0 (44 pL, 0.24 mmol, 1.2 equiv). The reaction mixture was stirred at the same temperature for 30
min, and then allowed to stir at room temperature for another 1 hour. Then alkenylboric acid pinacol ester (0.4 mmol,
2.0 equiv), Pd(PBuz): (10.2 mg, 10 mol%), NaHCO3 (84.0 mg, 1.0 mmol, 5.0 equiv) were added under nitrogen
atmosphere, subsequently the DMF (1.0 mL) was added to wash  the Schlenk tube. The reaction mixture was stirred
at 50 °C for 12 hours. Upon completion, 0.25 M HCI (5.0 mL) was added to the mixture. The organic phase was
separated, and the aqueous phase was extracted with DCM (3 x 10 mL). The combined organic layers were dried
over anhydrous Na,SOs, filtered and concentrated under vacuum. The resulting mixture was purified by silica gel
chromatography (DCM/MeOH = 25/1) to afford 9 in 71% yield.

To a solution alkenylated 2-phenylpropanoic acid 9 (42 mg, 0.2 mmol) in ethanol (5.0 mL) was added palladium on
activated carbon (4.2 mg, 10 wt%). Then the flask was back-filled with hydrogen gas five times. A hydrogen balloon
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was left on the flask and the reaction mixture was stirred for 4 hours at 50 °C. Upon completion, the reaction mixture
was filtered through a pad of Celite, and the pad was washed with EtOH. The resulting solution was concentrated.
The crude product was purified by silica gel chromatography using DCM/MeOH (20/1) as the eluent to afford
Ibuprofen in 86% yield.

Me

CO,H
NS

9

2-(4-(2-Methylprop-1-en-1-yl)phenyl)propanoic acid®®
29.0 mg, colorless liquid. 'H NMR (400 MHz, CDCl3) § 7.28-7.25 (m, 2H), 7.18 (d, J = 8.4 Hz, 2H), 6.23 (s, 1H),
3.72 (q, J = 7.2 Hz, 1H), 1.89 (s, 3H), 1.85 (s, 3H), 1.51 (d, J = 7.2 Hz, 3H).

Me

Me

10

Ibuprofen®’
36.0 mg, colorless liquid. 'H NMR (400 MHz, CDCl3) & 7.22 (d, J = 8.0 Hz, 2H), 7.10 (d, J = 8.0 Hz, 2H), 3.70 (q,
J=7.2Hz, 1H),2.44 (d, J=17.2 Hz, 2H), 1.89-1.79 (m, 1H), 1.49 (d, J= 7.2 Hz, 3H), 0.89 (d, J= 6.8 Hz, 6H).

2.6.3 Synthesis of Bifonazole

N
b 1) AIBN (10 mol%) (/_\
TTSO Ph-BPin NBS (1 equiv) N)

Tf,0, DCM Pd('BusP); (10 mol%) CCly, reflux
— : - - f
-40°Ctort, 1h NaHCO; (3.0 equiv.),  Ph 2) Imindazole (7.85 equiv.)
o K,CO3 (3.05 equiv)
6e DCM/DMF (1/1), 50 °C 1 CHACN, reflux Ph

12

An oven-dried 100 mL Schlenk tube was charged with thianthrene S-oxide (1.67 g, 7.2 mmol, 1.2 equiv), CH>Cl, (30
mL) and diphenylmethane (1.00 g, 6 mmol, 1.0 equiv) under nitrogen atmosphere. The reaction mixture was then
cooled to -40 °C, followed by the dropwise of T,0 (1.2 mL, 7.2 mmol, 1.2 equiv). The reaction mixture was stirred
at the same temperature for 30 min, and then allowed to stir at room temperature for another 1 hour. Then PhBPin
(1.10 g, 9.0 mmol, 1.5 equiv), Pd(P'Bus): (153.0 mg, 5.0 mol%), NaHCO; (1.51 g, 18 mmol, 3.0 equiv) were added
under nitrogen atmosphere, subsequently DMF (30 mL) was added to wash the Schlenk tube. The reaction mixture
was stirred with a condenser (cold finger) at 50 °C for 12 hours. Upon completion, the reaction mixture was diluted
with DCM, and passed through a pad of Celite with DCM as the eluent to remove the insoluble precipitate. The
filtrate was concentrated, and the resulting residue was purified via silica gel chromatography (toluene/hexane = 1/40)
to afford the desired product 11 (1.24 g, 84% yield) as a white solid. Meanwhile, thianthrene was isolated in 92%
yield (1.42 g).

Notably, TTSO could be readily recovered in 89% total yield (1.492 g) after oxidation of thianthrene using the

known procedure’

A suspension of 11 (48.9 mg, 0.2 mmol, 1.0 equiv), NBS (35.6 mg, 0.2 mmol, 1.0 equiv), AIBN (3.3 mg, 0.02 mmol,
10 mol%) in CCls (2.5 mL) was refluxed for 50 min under nitrogen atmosphere. After cooling to room temperature,
the reaction mixture was filtered and the solid was washed with hexane (2 x 2 mL). The filtrate was concentrated,
followed by addition of imidazole (106.5 mg, 1.57 mmol, 7.85 equiv), KoCOj3 (84.7 mg, 0.61 mmol, 3.05 equiv) and
MeCN (4.3 mL). The mixture was then allowed to reflux for 1 h. After cooling to room temperature, the mixture was

passed through a pad of Celite with DCM as the eluent to remove the insoluble precipitate. The resulting solution
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was concentrated and purified by preparative thin-layer chromatography (hexane/EtOAc = 5/3) to afford the desired
12 (47.9 mg, 77% yield) as a white solid.

Nege

4-benzyl-1,1'-biphenyl®
1.24 g, white solid. 'H NMR (400 MHz, CDCls) § 7.59-7.54 (m, 2H), 7.54-7.50 (m, 2H), 7.45-7.39 (m, 2H), 7.35—
7.19 (m, 8H), 4.03 (s, 2H).

N
{y

0

Bifonazole3®
47.9 mg, white solid. "H NMR (400 MHz, CDCLz) § 7.58 (d, J = 8.1Hz, 4H), 7.49-7.42 (m, 3H), 7.41-7.33 (m, 4H),
7.22-7.10 (m, 5H), 6.90 (s, 1H), 6.57 (s, 1H).

2.6.4 Synthesis of LJ570

COOH
0~ COOH LJ570
Y TTSO Ph-B(OH), "15;0/
Z Tf,0, DCM R_@ Pd(P'Bus); (10 mol %)
H RO, DM
\© -40°Ctort,1h NaHCO3 (6.0 equ|v) COOH
H DCM/DMF

50 °C, Ny, 12 h

14

15", 13%

A 25 mL Schlenk tube was charged with thianthrene S-oxide (139.2 mg, 0.6 mmol, 3.0 equiv), CH>Cl, (0.3 mL) and
14 (0.2 mmol, 1.0 equiv) under nitrogen atmosphere. The reaction mixture was then cooled to -40 °C, followed by
the dropwise of T£,0 (110 pL, 0.6 mmol, 3.0 equiv). The reaction mixture was stirred at -40 °C for 30 min, and then
allowed to stir at room temperature for 1 hour. Then benzeneboronic acid (73.2 mg, 0.6 mmol, 3.0 equiv), Pd(P'Bus).
(10.2 mg, 10 mol%), NaHCOs (100.8 mg, 1.2 mmol, 6.0 equiv) were added under nitrogen atmosphere, subsequently
the DMF (1.0 mL) was added to wash the Schlenk tube. The reaction mixture was stirred at 50 °C for 12 hours. Upon
completion, 0.25 M HCI (10.0 mL) was added to the mixture. The organic phase was separated, and the aqueous
phase was extracted with DCM (3 x 10 mL). The combined organic layers were dried over anhydrous Na>SOs, filtered
and concentrated under vacuum. The resulting mixture was purified by silica gel chromatography
(PhMe/isopropanol/AcOH = 100/10/1) to afford 15 (LJ570) and mono-arylated 15°.

e
@ ) () o

(8)-3-([1,1'-Biphenyl]-4-yl)-2-([1,1'-biphenyl]-4-yloxy)propanoic acid*’

57.0 mg (72%), white solid. 'H NMR (400 MHz, CDCls) 5 7.59-7.27 (m, 16H), 6.95 (d, J = 8.8 Hz, 2H), 4.96-4.91
(m, 1H), 3.40-3.33 (m, 2H); '3C NMR (100 MHz, CDCl5) § 175.34, 156.88, 140.75, 140.45, 140.04, 135.32, 135.01,
129.92, 128.74, 128.73, 128.36, 127.24, 127.03, 126.90, 126.80, 115.65, 77.42, 38.42; HRMS (ESI-TOF) m/z Calcd

for C27H2103 [M-H] 393.1496, found: 393.1504.
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COOH

o, O

(S)-2-([1,1'-Biphenyl]-4-yloxy)-3-phenylpropanoic acid*
8.0 mg (13%), white solid. 'H NMR (400 MHz, CDCls)  7.53-7.25 (m, 12H), 6.91 (d, J = 8.8 Hz, 2H), 4.89 (t, J =
6.4 Hz, 1H), 3.35-3.26 (m, 2H).

O o
15'
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4. NMR Spectra
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