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Reagent information. Unless otherwise stated, all reactions were carried out under air in screw cap
reaction tubes. Palladium catalysts were got from Johnson Matthey and ligands were purchased from
Aldrich and Alfa aesar. For column chromatography, silica gel (60-120 mesh or 100-200 mesh) from
SRL Co. was used. A gradient elution-using pet—ether and ethyl acetate was performed, based on
Merck aluminium TLC sheets (silica gel 60F2s4).

Analytical Information. All isolated compounds were characterized by 'H, *C, IR spectroscopy,
HR-MS. Copies of the H-NMR, **C-NMR can be found in the supporting information. Nuclear
Magnetic Resonance spectra were recorded on a Bruker 400 and 500 MHz instrument. The
references used for the NMR are tetramethylsilane (TMS) or residual solvent for *H and **C-NMR.
All *H-NMR experiments are reported in units, parts per million (ppm), and were measured relative to
the signals for residual chloroform (7.26 ppm) in the deuterated solvent, unless otherwise stated. All
13C-NMR spectra were reported in ppm relative to deuterochloroform (77.2 ppm), unless otherwise
stated, and all were obtained with *H decoupling. For some spectra, a singlet at 0.07 ppm in "HNMR
and a singlet at 1.20 ppm in *CNMR spectrum is appeared, which is due the tetramethylsilane (TMS).
The letter labels of the *HNMR spectra are as follows: s = singlet, d = doublet, t = triplet, dd = doublet
of doublet, dt = doublet of triplet, ddd = doublet of doublet of doublet, m = multiplet etc.Neat infrared
spectra were recorded on a Perkin-Elmer spectrum one FT-IR spectrometer. The data was recorded in
transmittance mode (%T, cm™). GCMS analysis was done by Agilent 7890A GC system connected
with 5975C inert XL EI/CI MSD (with triple axis detector). High-resolution mass spectra (HRMS)
were recorded on a micro-mass ESI TOF (time of flight) mass spectrometer.

Description of Reaction Tube:

-

Figure S1:Pictorial description of reaction tube: Fisherbrand Disposable Borosilicate

Glass Tubes (16*125mm) with Threaded End (Fisher Scientific Order No.

1495935A) [left]; Kimble Black Phenolic Screw Thread Closures with Open Tops

(Fisher Scientific Order No. 033407E) [right]; Thermo Scientific National

L_, PTFE/Silicone Septa for Sample Screw Thread Caps (Fisher Scientific Order No.
03394A) [right].

Optimization details for meta-C-H silylation of benzyl sulfonate moiety:
1. Optimization by varying palladium salt
0 O
&z0 Pd salt (20 mol%) g=0
g | Ac-Gly-OH (40 mol%) 5
o + Me;Si—SiMe; : >
j@ Ag,CO5 (2 equiv.);:HFIP 1 mL

o SiM
NC 100 °C, 24 h Me3 e

0.1 mmol 5 equiv.

Palladium salt GC Yield
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Pd(OAc); 11 % mono
Pd(OPiv), 9 % mono
Pd(OCOCFs), 11 % mono
Pd(CHsCN),Cl; 7 % mono
Pd(PhCN),Cl, 9 % mono
Pd(dppf).Cl» 5 % mono
Pd(PPhs),Cl, 9 % mono
Pd(acac); -
PdO 3 % mono
PdCl, -
Pd(COD)Cl, -
PdSO, -
Pd,(DBA); -
Pd on charcoal -
No Pd catalyst -

2. Optimization by varying base
Pd(OAc), (20 mol%) e

20
©/\§ Ac-Gly-OH (40 mol%) .
OD + Me,Si—SiMes - OD

Ag,CO5 (2 equiv.);HFIP 1 mL _
5 equiv. 100 °C, 24 h SiMe; NG

NC
base (2 equiv.)

0.1 mmol

Base GCYield

- 11 % mono

CsF -

N32CO3 -

KF -

K2COs _

CsCO3 -

NaHCO; -

Na;HPO4 -

K3PO4 -

NaH,;PO4 -

DBU -

EtsN -

3. Optimization by varying different TMS— source

(0]
“q/o Pd(OAc), (20 mol%) Su,/o
©A§ Ac-Gly-OH (40 mol%) (I)
0O + SiMe;—X : -
Ag,CO3 (2 equiv.);HFIP 1 mL _
NG 5 equiv. 100 °C, 24 h SiMes
0.1 mmol
TMS— source GC Yield
(SiMe3s), 11 % mono
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Me;Si—CN

Me;3Si——

Me3Si—CF3

Me3Si—\\

Me;Si—OTf

Et3Si—H + norbornene

No silylated product

Me;Si—I

4.

Optimization by varying solvent

O]
o
o

NC
0.1 mmol

5 equiv.

20
Pd(OAc), (20 mol%) g~
Ac-Gly-OH (40 mol%) o

+ Me;Si—SiMe >
3 3 Ag,CO3 (3 equiv.); solvent (1 mL) . j@
80°C, 24 h SiMes |~

Solvent

GC Yield

HFIP

15 % mono

CF3;CH,OH

11 % mono

'‘BUOH

DCE

DCE+HFIP (1:1)

10 % mono

tamyl alcohol

ethanol

Polyethylene glycol

1,4 dioxane

DMF

THF

isopropanol

cyclohexane

toluene

EtOAC

DMSO

TFT

5.

Optimization by varying Palladium salt

go
O

0.1 mmol

:@ + Me3Si—SiMe3
NC

5 equiv.

Pd(OAc), (10 mol%) 40
ligand (20 mol%) _ o

Ag,COs (3 equiv.) HFIP (1mL) | j@
80°C, 24 h SiMes

Ligand

GC Yield

S5




Ac-Gly-OH

16 % mono

Ac-Leu-OH

17 % mono

Ac-Ala-OH

12 % mono

Ac-Phe-OH

10 % mono

Ac-Val-OH

9 % mono

Ac-Trp-OH

Ac-Glu-OH

Ac-Met-OH

Benzoyl-Gly-OH

2 % mono

Phenyl-Gly-OH

Gly-Gly-OH

Boc-Gly-OH

Fmoc-Gly-OH

CBZ-Gly-OH

PPh;

1,10 phenanthroline

N-Acetyl-2-aminobutyric acid

N-Acetylglycine ethyl ester

S (+)-2-Aminobutanol

N-Methylhydroxyl amine

Li-Yu Bu Quinoline

Trimethylamine N-oxide

Dimethyl glyoxime

2-Methoxy ethylamine

2-Picolylamine

Diethanolamine

2-Hydroxy quinoline

5% mono

No ligand

Multiple products

Optimization by varying temperature

o o)
&0 Pd(OAc), (20 mol%) §-0
| Ac-Gly-OH (40 mol% '

(0] + Me;Si—SiMe; . ) ( ) > ©
:@ Ag2CO3 (3 equiv.); HFIP (1mL) I
NG t°C, 24 h ™Mes NC

0.1 mmol 5 equiv.

Reaction Temperature (°C) GCYield
130 5 % mono
120 6 % mono
110 11 % mono
100 10 % mono
90 13 % mono
80 14 % mono
70 15 % mono
75 22 % (19 % mono 3% di)
65 28 % (24 % mono 4 % di)
55 37 % (30 % mono 7 % di)
45 44 % (36 % mono 8% di)
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30 \

27 % (24 % mono 3 % di)

7. Optimization by varying oxidant

0
S’(’)//O Pd(OAc), (10 mol%) $’¢0
0,
©/\6 VoSS, . Ac_Gly-OH' (20 mol%) . 0
Oxident (3 equiv.); HFIP (1 mL) .
NC]@ 80°C, 24 h SiMe; NCI)
0.1 mmol 5 equiv.
Oxidant (temperature) GCYield
Ag»C03(80 °C) 16 % mono
AgOAc (80 °C) 11 % mono
Ag,S0,4(80 °C) 2 % mono
Ag,0 (80 °C) 9 % mono
K55,05 (80 °C) -
Cu(OAcC)2.H,0 (80 °C) 10 % mono
CuCl,(80 °C) -
CuF, (80 °C) -
CuBr, (80 °C) -
CuO (80 °C) -
CuC0;(80 °C) -
Benzoquinone (80 °C) -
PhI(OAc); (80 °C) -
Ag,CO;(45°C) 45 % (36 % mono 9 % di)
AgF (45°C) 9 % mono
AgBr (45°C) -
Agl (45°C) -
Ag,CO0s (3 equiv.) +Cu(0OAc),.H,0 (1 14 % mono
equiv.) (45°C)

8.  Optimization by varying amount of oxidant

(@)

//o
§*
(@)

0.1 mmol

2o
Pd(OAc), (10 mol%) g
Ac-Gly-OH (20 mol%) o

j@ + Me3Si—SiMe3
NC

Ag,COs (x equiv.); HFIP (1mL) T :@
40°C, 24 h SiMes -

Amount of oxidant (equiv.) GC Yield
1 30 % (26 % mono 4 % di)
2 33 % (28 % mono 5 % di)
3 45 % (36 % mono 9 % di)
4 34 % (28 % mono 6 % di)
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40 % (32 % mono 8 % di)

9. Optimization by additives

Lo
T
NC

0.1 mmol

+ Me3Si—SiMe;
5 equiv.

2o
Pd(OAc), (10 mol%) g~
Ac-Gly-OH (20 mol%) o

Ag,COs (3 equiv.) HFIP (1mL) | :@
80 °C, 24 h SiMes |~

additives ( x equiv.)

additives

GC Yield

Norbornene (2 equiv.)

TBHP (0.5 M in decane) (2 equiv.)

25 %(21 % mono 4 % di)

DTBP (2 equiv.)

33 %(28 % mono 5% di)

"BusNBr (2 equiv.)

PhI(OAC) (2 equiv.)

DTBP (2 equiv.)

9 % mono

Na,COs(2 equiv.)

NCS(2 equiv.)

AIBN (2 equiv.)

TEMPO (2 equiv.)

FeCls (2 equiv.)

Benzoquinone (1 equiv.)

Acetic anhydride (1 equiv.)

42 %(34 % mono 8% di)

EtsSiH (1 equiv.)

Triflic acid anhydride (1 equiv.)

Anhyd. Na,S0, (100 mg)

50 %(40 % mono 10% di)

4 A Molecular sieves (150 mg)

47 %(38 % mono 9 % di)

Styrene (1 equiv.)

NFSI (1 equiv.) 8 % mono
CuCN (100 mg) 5 % mono
TBAF (150 mg) -

Acyl chloride (1 equiv.) 10 % mono

AcOH (1 equiv.)

40 %(31 % mono 8 % di)

AcOH (2 equiv.)

33 %(27 % mono 6 % di)

CaHz

4 % mono

10. Optimization by varying amount of hexamethyldisilane

'e) O
©AS“//O Pd(OAc), (10 mol%) é’//o
! Ac-Gly-OH (20 mol%
0 + Me;Si—SiMes yOR( . o
:@ _ Ag,CO3 (3 equiv.); HFIP (1 mL) SiM
NG ( x equiv.) 80°C, 24 h ™€ ne
0.1 mmol
additives GC Yield
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1 equiv. 5 % mono
1.2 equiv. 10 % mono
1.5 equiv. 14 % mono
2 equiv. 17 % mono
2.5 equiv. 28 % (24 % mono 4 % di)
3 equiv. 31 % (28 % mono 5 % di)
4 equiv. 37 % (30% mono 7 % di)
5 equiv. 45 % (36 % mono 9 % di)
6 equiv. 24 % (20 % mono 4 % di)
5 equiv. at t= 0 h then 2 equiv. att = 47 % (38 % mono 9 % di)
12h at 65 °C (total time 24 h)
5 equiv. attime t=0h and 2 equiv. at t = 46 % (37 % mono 9 % di)
24 h at 65 °C (total time 36 h)

11.  Optimization by weak base
e} @)
©/\S”//o Pd(OAc), (10 mol%) é'//o
. Ac-Gly-OH (20 mol% :
0 + Me;Si—SiMe, y-OR | 0, o
] Ag,CO3 (3 equiv.); HFIP (1 mL) .
NG 5 equiv. 45 °C 12 h then 65 °C 12h SiMes -
0.1 mmol weak base ( 2 equiv.)
Weak base GC Yield
NacCl 41 % (32 % mono 9 % di)
KCl -
KNO; 19 % (16 % mono 3 % di)
NaHSO4 24 % (19 % mono 5 % di)
CsCl -
Nal -
Cul -
Cudl 7 % mono
Bi(NOs)s -
NaNO2 -
Kl -
12.  Optimization by amount of solvent (HFIP)

0]

Pd(OAc), (10 mol%)
Ac-Gly-OH (20 mol%) o

I/O
©/\§I/
OD + Me3Si—SiMe3
NC

5equiv.att=0h

0.1 mmol 2 equiv. att=12h

Ag,CO3 (3 equiv.); HFIP (x mLS
SiMe3 NG

45°C 12 hthen65°C 24 h

Amount of HFIP (x mL)

GC Yield

1

47 % (38 % mono 9 % di)
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2 29 % (24 % mono 5 % di)

0.5 46 % (37 % mono 9 % di)

3 28 % (23 % mono 5 % di)

13.  Optimization of directing group

o) (0]
©/\S“¢O Pd(OAc), (10 mol%) &=0
. ligand (20 mol% ' R
o) \/\R + Me3Si_SiMe3 g ( . 0) > o VS
| Ag,CO3 (3 equiv.); HFIP (1 mL) _ |
NG~ NF 45 °C (12 h) then 65 °C (24 h) SiMeg ||~ \F
Sequiv.att=0h  zhnyd. Na,SO, (100 m
0.1 mmol 2 equiv. att=12h y 2504 ( 9
1equiv.att=24h
Me3Si—SiMe3 O
S,SEO Pd(OAc),, Ac-Gly-OH - o
- - |
DG Ag,COg, dry HFIP, anhyd. Na,SO, DG
45 °C (12 h) then 65 °C (24 h) .
H SlMe3

. " ro B’
DG %OD :Z’;-O‘ : :77’. ‘},‘LO: : _OMe
NC NC OMe NC Br NC

DGymono 40% DGz mono 32% DG multiple pdt DG, mono 45%

di 1% di 1% di 16%
}{O OMe :%OD/NMGZ '}:.;_O
NC NC NQ =
OMe N? .
DG mono 45% DGg mono 40% DG; no desired
di 17% di 11% product?

Table S1: Directing group optimization
14.  Optimization by varying Ligand

20 o
S Pd(OAc), (10 mol%) §”
0 OMe Ligand (20 mol%) 0
+ Me3Si_SiMe3 . >
o Ag,CO3 (3 equiv.); HFIP (1mL) T
NC Sequv.t=0h  45.c (12h)then65°C (24h)  SiMes

2 equivt=12h
0.1 mmol 1 equiv.t=24h
Ligand Yield
Ac-Gly-OH (61 %) 45 % mono 16 % di
Ac-Leu-OH (59 %) 44 % mono 15 % di
Ac-Ala-OH (54 %) 39 % mono 15 % di
Ac-Phe-OH (46 %) 36 % mono 10 % di
Ac-Val-OH (34 %) 27 % mono 7 % di
Ac-Trp-OH -
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Ac-Glu-OH

Ac-Met-OH

Benzyloxy-Gly-OH 5 % mono

Piv- Gly-OH

Phenyl-Gly-OH

Gly-Gly-OH

Boc-Gly-OH

Fmoc-Gly-OH

CBZ-Gly-OH -

PPhs 5 % mono

1,10 phenanthroline

SiPr -

Li-Yu-'Bu quinoline 9%

2-Hydroxy quinoline

2- Chloro-quinoline trace

2-Picolyl amine

2- Methoxy ethyl amine

No ligand multiple products

8-Aminoquinoline

Me 10 % mono
N Yo

/

N~ "OH

Optimization details for meta-C-H silylation of phenethyl sulfonate moiety:

1. Optimization with respect to palladium catalyst:

0. 0O Pd cat. (10 mol%)
S\O Ac-Gly-OH (20 mol%)
) . AngO3 (3 equiv.)
CN + Me;Si—SiMe;
(6 equiv.) Na,SO,, HFIP, 60 °C, 36h _
H SiMe;
Pd catalyst GC Yield
Pd(OAc), 47 % (36 % mono+ 11 % di)
Pd(OCOCFs); 8 % mono
Pd(OCOCMes); 11 % mono
Pd(MeCN),Cl, <5 % mono
2. Optimization with respect to ligand:
0. 0 Pd(OAc), (10 mol%)
S\O ligand (20 mol%)
) . A92CO3 (3 equiv.)
CN + Me;Si—SiMe;
. Na,SOy4, HFIP, 60 °C, 36h
6 equiv. 29%4 TEIE ’
H (6 equiv.) SiMes
MPAA ligand \ GC Yield

S11
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Ac-Gly-OH 47 % (36 % mono + 11 % di)
Ac-Ala-OH 34 % (28 % mono+ 6 % di)
Ac-Phe-OH 42 % (35 % mono + 7 % di)
Ac-Val-OH 29 % (25 % mono + 4 % di)

3. Optimization with respect to temperature:

O, 0O Pd(OAc), (10 mol%) ONJ
S\O Ac-Gly-OH (20 mol%) S<
Ag,CO3 (3 equiv.) O
CN + Me3Si—SiMey " > CN
(6 equiv.) Na,SO,4, HFIP, t °C, 36h _
H SlMe3
Temp ( °C) GC Yield
50 26 % (21% mono + 5 % di)
60 44 % (35 % mono + 9 % di)
65 48 % (38 % mono + 10 % di)
70 53 % (41 % mono + 12 % di)
75 52 % (38 % mono + 13 % di)
80 38 % (31 % mono + 7 % di)
90 17 % mono

4. Optimization with respect to silyl source amount:

O P Pd(OAc), (10 mol%) o
e Ac-Gly-OH (20 mol%) s,
. Ag,CO3 (3 equiv.)
CN + Me;Si—SiMe; N
(x equiv.) Na,SO4, HFIP, 70 °C, 36h .
" SiMe;

Z
7N\

Amount of silane (equiv.) GC Yield
3 21 % mono
47 % (38 % mono + 9 % di)
53 % (41 % mono + 12 % di)
44 + 14
49 % (39 % mono + 10 % di)

U0 ||

5. Optimization with respect to Pd loading:

SN Pd(OAc), (x mol%) o
o Ac-Gly-OH (20 mol%) S
i Si Ag,COs3 (3 equiv.)
CN + Me;Si—SiMe; N
(6 equiv.) Na,SOy4, HFIP, 70 °C, 36h

H SiMe,

Z
7N

Pd loading (mol%) GC Yield
10 53 % (41 % mono + 12 % di)
15 64 % (48 % mono + 16 % di)
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\ 20 \ 71 % (53 % mono +18 % di) |

6. Optimization with respect to Pd loading and silyl source amount:

Pd(OAc), (x mol%)

N

S\O Ac-Gly-OH (20 mol%) S\O
g Ag,CO3 (3 equiv.)
CN + Me;Si—SiMe; -~ CN
(x equiv.) Na,SOy4, HFIP, 70 °C, 36h -
SiMe;

H

N

Pd loading (mol%)? Amount of silane (equiv.)? Yield in % (mono + di)
0 2 58 % (44 % mono + 14 % di)
0 4 59 % (45 % mono + 14 % di)
5 2 74 % 54(52) % mono + 20(19)* % di
5 4 75 % (55 % mono + 20 % di)

210 mol% Pd(OAc), and 4 equiv. of hexamethyldisilane was used initially and then after 12 h, a second set
of Pd(OAc), and hexamethyldisilane (mentioned in this table) was added and stirred for next 24 h at 70 °C.
®Isolated yield in parenthesis.

General Procedure Afor mono silyation through remote meta C-H activation of
benzylsulfonic acid derivatives:

In a clean, oven—dried screw cap reaction tube, with previously placed magnetic stir—bar substrate (0.2
mmol); Pd(OACc), (0.1 equiv, 0.02 mmol, 4.5 mg); N-Acetyl-glycine (0.4 equiv, 0.04 mmol, 4.5 mg),
Ag.CO; (3 equiv, 0.6 mmol, 166 mg), anhyd. Na;SOs (200mg) were taken. Then
hexafluoroisopropanol (1.8 mL) which was previously distilled and collected over activated 4A
molecular sieves was added by syringes. Next, hexamethyldisilane (5 equiv, 1 mmol, 200 uL) was
added to mixture by syringe. The tube was tightly closed by screw cap and placed in a preheated oil
bath at 45 °C. After 12 h of vigorously stirring reaction temperature was increased to 65 °C and 2
equiv. of hexamethyldisilane (0.4 mmol, 80 uL) was added to the rection mixture. At time t = 24h,
another 1 equiv. of hexamethyldisilane (0.2 mmol, 40 pL) was added to reaction mixture and the
mixture was stirred for another 12h at 65 °C. The reaction mixture was cooled to room temperature
and filtered through celite. Reaction tube was washed with 10 mL of dichlorometane. Total organic
portion was concentrated and purified via column chromatography through silica gel using pet ether-
ethyl acetate as eluent.

Characterization data for meta C-H activation of benzylsulfonic acid derivatives:

2-Cyano-5-methoxyphenyl (3-
(trimethylsilyl)phenyl)methanesulfonate(Table 3, Entry 2amono):White

OMe| solid. Melting point 87 °C.lsolated through 100-200 mesh silica gel using pet
j@/ ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield: 45% (34 mg).
R¢ = 0.4 (4:1 Pet ether:EtOAc)."H NMR (500 MHz, CDCls) § 7.62 (s, 1H, o-
CeH2{3-SiMes}), 7.60 — 7.55 (m, 2H, m-C¢H3z{2-CN,5-OMe} and p-CsHs{3-SiMes}), 7.53 — 7.49 (m,
1H, o-C5H4{3-SiMe3}), 7.41 (t, 3J|-||-| =75 HZ, 1H, m-C6H4{3-SiMe3), 6.86 (m, 2H, O,p-C6H3{2-CN,5-
OMe}), 4.72 (s, 2H, CHy), 3.83 (s, 3H, OCHs), 0.28 (s, 9H, Si(CHz)s). *C {*H} NMR (126 MHz,
CDCl3) 6 164.3, 152.1, 142.1, 136.1, 134.7, 134.6, 131.6, 128.6, 125.8, 115.7, 114.0, 109.3, 98.8,

0]

2

O-n=0

SiMe;
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58.9, 56.3, -1.0.HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for C1sH,1NO4SSiNa: 398.0852, found:
398.0849.

2-Cyano-5-methoxyphenyl (3,5-
S bis(trimethylsilyl)phenyl)methanesulfonate  (Table 3, Entry
© OMe|  2a4):White solid. Melting point 111 °C. Isolated through 100-200

j@ mesh silica gel using pet ether: ethyl acetate (96:4 v/v) mixture as
eluent. Isolated yield: 16% (14 mg). R¢ = 0.5 (4:1 Pet ether:EtOAc).'H
NMR (500 MHz, CDCls) 8 7.68 (s, 1H, p-CsH3{3,5-di-SiMes}), 7.61 (s, 2H, m-CsH3{3,5 di-SiMes}),
7.57 (d, *Jun = 8.7 Hz, 1H, m-Ce¢H3{2-CN, 5-OMe}), 6.87 (d, *Jun = 8.7 Hz, 1H, p-CsH3s{2-CN, 5-
OMe), 6.84 (d, “Jun = 2.2 Hz, 1H, 0-C¢Hz{2-CN, 5-OMe}), 4.72 (s, 2H, CH,), 3.82 (s, 3H, OCH3),
0.27 (s, 18H, di-Si(CHz)3). *C {*H} NMR (126 MHz, CDCI3) & 164.2, 152.2, 140.9, 139.4, 136.5,
1345, 128.3, 127.8, 125.1, 115.7, 113.9, 109.3, 98.8, 59.0, 56.2, -1.0.HRMS (ESI-QTOF) m/z:
[M+Na]": calcd. for C21H2sNO4SSi,Na: 470.1248, found: 470.1241.

Me;Si 9,/0

SiMe; NG

0 2-Cyano-3,5-dimethoxyphenyl (3-
#’/O (trimethylsilyl)phenyl)methanesulfonate(Table 1, Entry 28mono,
0 OMe|  DGs):White solid. Melting point 83 °C. Isolated through 100-200 mesh silica
SiMe3NC:©/ gel using pet ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield:

OMe 45% (36 mg). R¢ = 0.2 (4:1 Pet ether:EtOAc). *H NMR (400 MHz, CDCls) §

7.61 (s, 1H, 0-CeH4{3-SiMes}), 7.56 (d, *Jun = 7.3 Hz, 1H, CsH4{3-SiMes}),

7.51 (d, *Jun = 7.8 Hz, 1H, CeH4{3-SiMes}), 7.41 (d, *Jun = 7.5 Hz, 1H, CsHs{3-SiMes}), 6.49 (d,

“Jun = 2.1 Hz, 1H, CeH{2-CN, 3,5-di-OMe}), 6.37 (d, “Jun = 2.1 Hz, 1H, CeHs{2-CN, 3,5-di-

OMe}), 4.71 (s, 2H, CHy), 3.91 (s, 3H, OCHs), 3.81 (s, 3H, OCHj), 0.28 (s, 9H, Si(CHa)s}. **C {*"H}

NMR (126 MHz, CDCls) & 164.3, 152.1, 142.1, 136.1, 134.7, 134.6, 131.6, 128.6, 125.8, 115.7,

114.0, 109.3, 98.8, 58.9, 56.3, -1.0. HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for C19H,3NOsSSiNa:
428.0958, found: 428.0952.

0 2-Cyano-5-methoxyphenyl (4-fluoro-3-

'sl'//o (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry

F 0 OMe|  2bmono):Whitish-yellow solid. Melting point 83 °C. Isolated through 100-
SiMe3NC©/ 200 mesh silica gel using pet ether: ethyl acetate (94:6 v/v) mixture as

eluent. Isolated yield: 51% (40 mg). Rf = 0.3 (4:1 Pet ether:EtOAc). *H
NMR (400 MHz, CDCl3) & 7.58 (m, 1H, m-CsH3{2-CN,5-OMe}), 7.54 — 7.48 (m, 0-CeH3{3-SiMes,
4-F}), 7.04 (t, *JunlPInr = 8.2 Hz, 1H, m-CsH3{3-SiMes, 4-F}), 6.91 — 6.86 (m, 2H, 0,p-C¢Hz{2-CN,5-
OMe}), 4.69 (s, 2H, CH>), 3.84 (s, 3H, OCHsy), 0.32 (d, 3Jcr = 0.9 Hz, 9H, Si(CHas)3). **C NMR (101
MHz, CDCl3) § 168.2 (d, “Jcr= 245.3 Hz), 164.3, 152.0, 138.2 (d, *Jcr = 12.4 Hz), 134.6, 134.2 (d,
3Jcr = 9.3 Hz), 127.9(d, %Jcr = 31.9 Hz), 122.0 (d, *Jcr = 3.2 Hz), 115.7 (d, 2Jcr = 27.1 Hz), 115.7,
114.0, 109.3, 98.7, 58.1, 56.3, -1.0.HRMS (ESI-QTOF) m/z: [M+Na]*: calcd. for C1gH20NFO,SSiNa:
416.0759, found: 416.0766.

0 2-Cyano-5-methoxyphenyl (4-fluoro-3,5-

MeySi 'sl"/O bis(trimethylsilyl)phenyl)methanesulfonate  (Table 3, Entry
F 0 OMe | 2bg):White solid. Melting point 162 °C. Isolated through 100-200
SiMe3NCI>/ mesh silica gel using pet ether: ethyl acetate (96:4 v/v) mixture as

eluent. Isolated yield: 17% (16 mg). R¢ = 0.4 (4:1 Pet ether:EtOAc).*H
NMR (500 MHz, CDCl3) § 7.57 (d, *Jun = 9.4 Hz, 1H, m-CeHs{2-CN,5-OMe}), 7.50 (d, 3Jur = 5.2
Hz, 2H, CeHo{3,5-di-SiMes, 4-F}), 6.91 — 6.85 (m, 2H, 0,p-CsHs{2-CN,5-OMe}), 4.69 (s, 2H, CHo),
3.84 (s, 3H, OCHs), 0.31 (s, 18H, di-Si(CHs)3). **C {*H} NMR (126 MHz, CDCls) § 172.8 (d, cr =

S14



240.0 Hz), 164.3, 152.2, 139.6 (d, *Jcr = 13.0 Hz), 134.6, 126.8 (d, 2Jcr = 37.0 Hz), 121.6 (d, “Jcr =
2.8 Hz), 115.7, 113.9, 109.3, 98.8, 58.2, 56.3, -0.9 (d, *Jcr = 1.5 Hz). HRMS (ESI-QTOF) m/z:
[M+Na]": calcd. for C21H2sNFO4SSi;Na: 488.1154, found: 488.1155.

F 2-Cyano-5-methoxyphenyl (2,6-difluoro-3-
2.0 (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry 2Cmono):White
o ome| solid. Melting point 84 °C. Isolated through 100-200 mesh silica gel using pet
SiMe: jg/ ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield: 61% (50 mg).

NC Rf = 0.4 (4:1 Pet ether:EtOACc). *H NMR (500 MHz, CDCl3) 6 7.58 (d, J = 8.7
Hz, 1H), 7.48 — 7.42 (m, 1H), 7.00 (t, J = 8.5 Hz, 1H), 6.95 (d, J = 2.4 Hz, 1H), 6.89 (dd, J = 8.7, 2.4
Hz, 1H), 4.86 (s, 2H), 3.84 (s, 3H), 0.31 (s, 9H).*H NMR (500 MHz, CDCl3) & 7.58 (d, 3Jun = 8.7 Hz,
1H, m-CeH3{2-CN, 5-OMe}), 7.48 — 7.42 (m, 1H, CeH2{2,6-di-F, 3-SiMes }), 7.00 (t, *Jur Jur = 8.5
Hz, 1H, CeH,{2,6-di-F, 3-SiMe3 }), 6.95 (d, “Jun = 2.4 Hz, 1H, 0-C¢Hs{2-CN, 5-OMe}), 6.89 (dd,
33un = 8.7, “Iun = 2.4 Hz, 1H, p-CeH3{2-CN, 5-OMe}), 4.86 (s, 2H, CH,), 3.84 (s, 3H, OCHj), 0.31
(s, 9H, Si(CHa)3).2*C {*H} NMR (126 MHz, CDCls) § 166.0 (dd, Jcr = 249.5, *Jcr = 5.0 Hz), 164.21,
162.9 (dd, YJcr = 255.8, 3Jcr = 6.3 Hz), 151.5, 137.64 (dd, Jcr = 15.12, Jcr = 10.08 Hz), 128.7 (m),
122.7 (dd, 2Jcr = 32.8, “Jcr3.8 Hz) , 115.2, 113.9, 111.95 (dd, Jcr = 10.2, Jcr = 3.8 Hz), 109.2, 103.3
(d, 2k = 22.7, 2Jcr = 18.9 Hz), 99.1, 56.2, 46.7, -1.00 (d, “Jcr = 1.3 Hz). HRMS (ESI-QTOF) m/z:
[M+Na]": calcd. for C1sH1sNF,0,SSi,Na: 434.0664, found: 434.0671.

F o 2-Cyano-5-methoxyphenyl (2,6-difluoro-3,5-

MeSi &0 bis(trimethylsilyl)phenyl)methanesulfonate  (Table 3, Entry
. 0 OMe| 2cgqi):White solid. Melting point 98-99 °C. Isolated through 100-200
SiMe3NC]©/ mesh silica gel using pet ether: ethyl acetate (96:4 v/v) mixture as

eluent. Isolated yield: 15% (14 mg). Rs = 0.5 (4:1 Pet ether:EtOAC).
'HNMR (500 MHz, CDCl3) § 7.59 (d, 3Jun = 8.7 Hz, 1H, m-CsH3s{2-CN, 5-OMe}), 7.47 (t, “Jur = 6.9
Hz, 1H, p-CeH:1{2,6-di-F, 3,5-di-SiMes), 6.95 (d, *Jun = 2.4 Hz, 1H, 0-CsH3{2-CN, 5-OMe}), 6.89
(dd, 3Jum= 8.7, “Iun= 2.4 Hz, 1H, p-CeHz{2-CN, 5-OMe}), 4.85 (s, 2H, CH,), 3.84 (s, 3H, OCHy),
0.31 (s, 18H, di- Si(CHs)3).°C {*H} NMR (126 MHz, CDCls) § 167.4 (d, “Jcr = 250.7 Hz), 164.2,
151.7, 142.9 (t, 3Jcr = 13.9 Hz), 134.7, 129.2 (m), 122.3 (d,Jcr= 34.0 Hz), 115.3, 114.0, 109.2, 102.5,
99.1, 56.3, 47.0, -0.9. HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for C2H27NF,04SSi;Na: 506.1060,
found: 506.1048.

F 2-Cyano-5-methoxyphenyl (2,4-difluoro-3-
Me3Sij©A§|//O (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry
o oMe| 2dmono):Off white solid. Melting point 67 °C. Isolated through 100-200

F :©/ mesh silica gel using pet ether: ethyl acetate (96:4 v/v) mixture as

NG eluent. Isolated yield: 37 % (30 mg). R¢ = 0.4 (4:1 Pet ether:EtOAc).'H

NMR (500 MHz, CDCls) & 7.59 (d, 3Jun = 8.7 Hz, 1H, m-CsHs{2-CN, 5-OMe}), 7.57 — 7.53 (m,
1H,0-C¢H2{2,4-di-F, 3-SiMes}), 6.95 (d, “Jun = 2.4 Hz, 1H, 0-CeHz{2-CN, 5-OMe}), 6.91 — 6.87 (m,
2H, p-CeH3{2-CN, 5-OMe} and m-CsH2{2,4-di-F, 3-SiMes}), 4.74 (s, 2H, CH,), 3.85 (s, 3H, OCHy),
0.37 (t, J = 1.3 Hz, 8H, Si(CHa)3)."*C{*H} NMR (126 MHz, CDCI3) § 168.1(dd, *Jcr = 252 Hz, 3JcF =
16.4 Hz) 166.5 (dd, “Jcr = 252 Hz, 3Jcr = 16.4 Hz), 164.3, 151.7, 135.1 (dd, Jcr = 12.6 Hz, Jcr = 3.8
Hz), 134.7, 115.51, 114.8 (dd, Jcr= 35.2, 49.7), 114.0, 112.2 (dd,Jcr= 25.2, Jcr = 3.8), 109.9 (dd, 2Jcr
= 12.6, “Jcr = 3.9), 109.2, 98.8, 56.3, 51.7 (d, %Jcr = 3.3 Hz), 0.2 (t, “Jcr = 2.9 Hz). HRMS (ESI-
QTOF) m/z: [M+Na]": calcd. for C1sH19NF20,SSiNa: 434.0664, found: 434.0664.

= 2-Cyano-5-methoxyphenyl (2,4-difluoro-5-
(ls?,/o (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry 2dmoene’):Oilly

F/©/\o OMe
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liquid. Isolated through 100-200 mesh silica gel using pet ether: ethyl acetate (96:4 v/v) mixture as
eluent. Isolated yield: 18 % (15 mg). Rs = 0.4 (4:1 Pet ether:EtOAc). *H NMR (500 MHz, CDCls) &
7.59 (d, 3Jun = 8.7 Hz, 1H, m-CeH3{2-CN, 5-OMe}), 7.54 (dd, *Jur = 8.8, *Jur = 6.0 Hz, 1H, o-
CsHo{2,4-di-F, 5-SiMes}), 6.94 (d, *Jun= 2.4 Hz, 1H, 0-CeH3{2-CN, 5-OMe}), 6.90 (dd, Jun= 8.7,
*Jun=2.3 Hz, 1H, p-CsH3{2-CN, 5-OMe}), 6.85 (dd, *Jur = 9.8, *Jur = 8.3 Hz, 1H, m-CeHo{2,4-di-F,
5-SiMes}), 4.76 (s, 2H, CHy), 3.85 (s, 3H, OCHs3), 0.32 (s, 9H, Si(CHs)s). *C {*"H} NMR (126 MHz,
CDCI3) & 168.5 (dd, Ncr = 252.0 Hz, 3Jcr = 11.3 Hz) 164.3, 163.0 (dd, *Jcr = 253.2 Hz, 3Jcr = 13.9
Hz) 151.7, 139.3 (dd, 2Jcr = 12.6 Hz, “Jcr = 3.8 Hz), 134.7, 123.7 (dd, 2Jcr = 32.1 Hz, “Jcr = 3.8 Hz)
115.5, 114.0, 110.1, 109.3, 104.1 (dd, 2Jcr = 37.8 Hz, 2Jcr = 23.9 Hz) 98.9, 56.3, 51.5 ( d, 3Jcr = 2.52
Hz) -1.0 (d, “Jcr = 1.3 Hz). HRMS (ESI-QTOF) m/z: [M+Na]*: calcd. for CisHisNF204SSi;Na:
434.0664, found: 434.0666.

= 2-Cyano-5-methoxyphenyl (2,4-difluoro-3,5-

Me;Si (g,/o bis(trimethylsilyl)phenyl)methanesulfonate  (Table 3, Entry
o omve| 2ddgi):White solid. Melting point 125 °C. Isolated through 100-200

F SiMe, :@ mesh silica gel using pet ether: ethyl acetate (96:4 v/v) mixture as

NC eluent. Isolated yield: 16 % (15 mg). Rs = 0.4 (5:1 Pet ether:EtOAC).

'H NMR (500 MHz, CDCl3) 8 7.59 (d, ®Jun = 8.7 Hz, 1H, m-CeH3{2-CN, 5-OMe}), 7.54 (dd, *Jue =
9.0, 6.2 Hz, 1H, 0-Ce¢Hi{2,4-di-F, 3,5-di-SiMes}), 6.93 (d, ®Jus = 2.3 Hz, 1H, 0-CsHs{2-CN, 5-
OMe}), 6.89 (dd, 3Jun = 8.7 Hz, “Jun =2.4 Hz, 1H, p-CsHs{2-CN, 5-OMe}), 4.74 (s, 2H, CH,), 3.85
(s, 3H, OCHs), 0.37 (s, 9H, Si(CHs)s), 0.30 (d, *Jue = 0.5 Hz, 9H, Si(CHs)s). *°C {*H} NMR (126
MHz, CDCls) § 172.6 (dd, *Jcr = 243.2,3Jcr = 15.1 Hz),166.8 (dd, Jcr = 250.7, *Jcr = 17.6 Hz),
164.3, 151.9, 140.6 (dd, Jcr = 15.2, Jer = 3.8 Hz), 134.7, 123.0 (dd, %Jcr = 38.4, “Jcr = 2.2 Hz), 115.5,
114.0, 109.6 (dd, Jcr = 18.9, Jcr = 3.8 Hz), 109.2, 98.8, 56.3, 51.9 (d, *Jcr = 2.5 Hz), 0.4 (t, “Jcr = 2.5
Hz), -0.9 (d, *Jer= 1.3 Hz).HRMS (ESI-QTOF) m/z: [M+Na]*: calcd. for CaiH»7NF20,SSi;Na:
506.1060, found: 506.1064.

F 2-Cyano-5-methoxyphenyl (2-fluoro-3-

1.0 @AE//O (trimethylsilyl)phenyl)methanesulfonate
@Cé OMe o ome| compound with 2-cyano-5-methoxyphenyl (2-

Sime: j@ Lo, j@/ fluoro-5-(trimethylsilyl)phenyl)methanesulfonate
NC NC (4:1) (Table 3, Entry 2emono):Oily liquid. Isolated
4:1 through 100-200 mesh silica gel using pet ether: ethyl
acetate (94:6 v/v) mixture as eluent. Isolated as mixture of two compound with 4:1 ratio. Isolated
yield: 52% (41 mg). Rs = 0.35 (4:1 Pet ether:EtOAc). For 2-Cyano-5-methoxyphenyl (2-fluoro-3
(trimethylsilyl)phenyl)methanesulfonate:'H NMR (500 MHz, CDCls) § 7.59 — 7.57 (m, 2H, CesH3{2-
F, 3-SiMes}, m-CsHs{2-CN, 5-OMe}), 7.47 (m, 1H, CsHs{2-F, 3-SiMes}), 7.21 (t, *Jun = 7.4 Hz, 1H,
C6H3{2-F, 3-SiMe3}), 6.91 (d, 4\]HH =24 Hz, 1H, O-C5H3{2-CN, 5-OMe}), 6.88 (dd, 3\]HH = 8.7 Hz,
*Jun = 2.4 Hz, 1H, p-CeHs{2-CN, 5-OMe}), 4.79 (s, 2H, CH,), 3.83 (s, 3H, OCHj3), 0.32 (s, 9H,
Si(CHs)3). **C {*H} NMR (126 MHz, CDCl3) & 165.8 (d, “Jcr = 246.9 Hz), 164.3, 151.8, 137.2 (d,
3Jcr = 12.6 Hz), 134.7, 134.1 (d, Jcr= 2.52 Hz), 127.5 (d, 2Jcr = 31.5 Hz), 124.7 (d, Jcr = 3.75 Hz),
115.49, 113.96, 113.5 (d, 2Jcr = 17.64 Hz), 109.1, 98.9, 56.3, 52.0 (d, 3Jcr = 3.78 Hz), -0.9 (d, “Jcr =
1.26 Hz).HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for CigH2oNFO.SSiNa: 416.0759, found:
416.0759.

0]

_ 0 2-Cyano-5-methoxyphenyl (2-fluoro-3,5-
MesSi S bis(trimethylsilyl)phenyl)methanesulfonate  (Table 3, Entry
£ © OMe|  2eqi):White solid. Melting point 95-96 °C. Isolated through 100-200

j@/ mesh silica gel using pet ether: ethyl acetate (96:4 v/v) mixture as
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eluent. Isolated yield: 13% (12 mg). R¢ = 0.4 (4:1 Pet ether:EtOAc). *H NMR (500 MHz, CDCls) &
7.67 (dd, “Inur = 7.7, “Inn = 1.7 Hz, 1H, CeHo{2-F, 3,5-di-SiMes}), 7.61 — 7.56 (m, 2H, m-CsH3s{2-CN,
5-OMe} and CeH.{2-F, 3,5-di-SiMes}), 6.92 — 6.86 (m, 2H, 0,p-CeH3s{2-CN, 5-OMe}), 4.80 (s, 2H,
CH,), 3.83 (s, 3H, OCHj), 0.33 (d,°Jur = 0.7 Hz, 9H, Si(CHs)3), 0.27 (s, 9H, Si(CH3)s). *C {*H}
NMR (126 MHz, CDCl3) § 167.7 (d, "Jcr = 247.0 Hz), 164.3, 152.0, 142.2 (d, %Jcr = 11.3 Hz), 139.4,
136.9 (d, *Jcr = 5.0 Hz), 134.6, 126.6 (d, 2Jcr = 30.2 Hz), 115.5, 114.0, 112.9 (d, %Jcr = 17.6 Hz),
109.2, 98.9, 56.3, 52.2 (d, *Jcr = 2.5 Hz)., -0.87 (d, J = 3.8 Hz).HRMS (ESI-QTOF) m/z: [M+Na]*:
calcd. for C21H2sNFO4SSi>Na: 488.1154, found: 488.1159.

Me 2-Cyano-5-methoxyphenyl (2-methyl-5-
n_0 (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry 2f):Qily liquid.
o ome| Isolated through 100-200 mesh silica gel using pet ether: ethyl acetate (94:6

j@/ v/iv) mixture as eluent. Isolated yield: 51% (39 mg). Ry = 0.4 (4:1 Pet
c ether:EtOAc)."H NMR (400 MHz, CDCl3) § 7.60 (d, 3Jun = 8.7 Hz, 1H, m-
CsH3{2-CN, 5-OMe}), 7.58 (s, 1H, 0-CsH3s{2-Me, 5-SiMes}), 7.47 (dd, *Jun = 7.5, “Jun = 1.0 Hz, 1H,
p-CsH3{2-Me, 5-SiMes}), 7.28 — 7.24 (d, J = 7.5 Hz, 1H, m-CsH3{2-Me, 5-SiMes}), 6.89 (dd, 3Jnn =
8.7, 4JHH = 2.4 Hz, 1H, p-C6H3{2-CN, 5-OME}), 6.82 (d, 4JHH = 2.4 Hz, 1H, O-C6H3{2-CN, 5-OM9}),
4.81 (s, 2H, CHy), 3.82 (s, 3H, OCHj3), 2.49 (s, 3H, CH3), 0.26 (s, 9H, Si(CHa)3). *C {*H} NMR (101
MHz, CDCls) 6 164.3, 152.0, 139.5, 139.0, 137.5, 135.0, 134.6, 130.7, 124.5, 115.7, 114.0, 109.3,
99.0, 56.3, 19.9, -1.0. HRMS (ESI-QTOF) m/z: [M+Na]*: calcd. for C1sH,3sNO4SSiNa: 412.1009,
found: 412.1021.

SiMe;

a 2-Cyano-5-methoxyphenyl (2-chloro-5-
2,/0 (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry 2g):Oily ligiud.
o ove| Isolated through 100-200 mesh silica gel using pet ether: ethyl acetate (94:6
Site, :©/ v/v) mixture as eluent.Isolated as mixture of inseparable meta: meta’ isomers
NC in 10:1 ratio. Isolated yield: 43% (35 mg). Rs = 0.4 (4:1 Pet ether:EtOAc). *H
m:m’ 10:1 NMR (400 MHz, CDCl3) & 7.72 (d, “Jun = 1.3 Hz, 1H, 0-CsHs{2-Cl, 5-
SiMes}), 7.60 (d, 3Juu= 7.9, m-CsHs{2-CN, 5-OMe}), 7.51 — 7.43 (m, 2H, CsH3s{2-Cl, 5-SiMes}),
6.91 — 6.86 (m, 2H, o,p-CsH3{2-CN, 5-OMe}), 4.97 (s, 2H, CHy), 3.83 (s, 3H, OCHs), 0.27 (s, 9H,
Si(CHa)3).2*C {*H} NMR (126 MHz, CDCls) § 164.3, 151.8, 140.7, 138.2, 136.5, 136.1, 134.7, 129.7,
124.3, 115.5, 114.0, 109.3, 98.9, 56.3, 55.7, -1.1.HRMS (ESI-QTOF) m/z: [M+Na]*: calcd. for
C1sH20NCIO4SSiNa: 432.0460, found: 432.0463.

0 2-Cyano-3,5-dimethoxyphenyl (3-methyl-5-

Me §° (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry 2h):White

o OMe| solid. Melting point 129 °C. Isolated through 100-200 mesh silica gel

j;j using pet ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield:

OMe 53% (44 mg). R¢ = 0.2 (4:1 Pet ether:EtOAc).'"H NMR (400 MHz, CDCls)

& 7.41 (s, 1H, CeHs{3-Me, 5-SiMes}), 7.35 (s, 1H, CeH3{3-Me, 5-

SiMes}), 7.31 (s, 1H, CsH3s{3-Me, 5-SiMes}), 6.50 (d, “Jun = 2.1 Hz, 1H, C¢Ho{2-CN, 3,5-di-OMe}),

6.37 (d, “Jun = 2.1 Hz, 1H, CeH2{2-CN, 3,5-di-OMe}), 4.68 (s, 2H, CHy), 3.91 (s, 3H, OCHj3), 3.82 (s,

3H, OCHs), 2.37 (s, 3H, CHs), 0.26 (s, 9H, Si(CHs)s). **C {*"H} NMR (126 MHz, CDCls) § 165.0,

163.3, 152.9, 141.8, 138.1, 135.4, 133.2, 132.3, 125.7, 113.4, 100.8, 97.3, 58.9, 56.6, 56.3, 21.5, -
1.0.HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for C20H2sNOsSSiNa: 442.1115, found: 442.1120.

o) 2-Cyano-5-methoxyphenyl (3-methyl-5-
Me 'sl'//o (trimethylsilyl)phenyl)methanesulfonate (Entry 2h, DG,):White solid.
OIjOMe Melting point 83 °C. Isolated through 100-200 mesh silica gel using pet
SiMe;
NC
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ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield: 46% (36 mg). Rf = 0.4 (4:1 Pet
ether:EtOAc). *H NMR (500 MHz, CDCl3) & 7.58 (d, *Jun = 9.4 Hz, 1H, m-C¢Hz{2-CN, 5-OMe}),
7.41 (s, 1H, CeHs{3-Me, 5-SiMes}), 7.36 (s, 1H, CsHs{3-Me, 5-SiMes}), 7.31 (s, 1H, CsH3{3-Me, 5-
SiMes}), 6.90 — 6.84 (m, 2H, 0,p-C¢H3{2-CN, 5-OMe}), 4.68 (s, 2H, CH,), 3.83 (s, 3H, OCHj3), 2.38
(s, 3H, CHs), 0.26 (s, 9H, Si(CHs)s). °C {*H} NMR (126 MHz, CDCl3) § 164.3, 152.1, 141.9, 138.2,
135.5, 134.6, 133.2, 132.3, 125.7, 115.7, 114.0, 109.2, 98.8, 58.9, 56.3, 21.5, -1.0. HRMS (ESI-
QTOF) m/z: [M+Na]": calcd. for C1sH23sNO4SSiNa: 412.1009, found: 412.0995.

0 2-Cyano-5-methoxyphenyl (3-fluoro-5-

F 'sl'//o (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry 2i):Brown
0 OMe| solid. Melting point 93 °C. Isolated through 100-200 mesh silica gel using

SiMe; Cjij/ pet ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield: 42% (33

mg). Rs = 0.4 (4:1 Pet ether:EtOAc). Following reaction for 72 h at 46 °C,
yield 46 % (36 mg). *H NMR (500 MHz, CDCls) & 7.59 (d, *Jun = 8.4 Hz, 1H, m-CsHs{2-CN, 5-
OMe}), 7.38 (s, 1H, 0-CeH3{3-F, 5-SiMes}), 7.23 (m, 2H, o,m -CeH3{3-F, 5-SiMes}), 6.89 (m,o,p-
CsH3s{2-CN, 5-OMe}), 4.71 (s, 2H, CHy), 3.85 (s, 3H, OCHj), 0.27 (s, 9H, Si(CHa)s). °C {*H} NMR
(126 MHz, CDCl3) & 164.3, 162.7 (d, "Jcr = 248.8 Hz), 151.9, 145.34 (d, *Jcr = 4.0 Hz), 134.6, 131.7
(d, *JcF= 2.8 Hz), 128.1 (d, *Jcr = 7.1 Hz), 121.2 (d, 2Jcr= 18.0 Hz), 118.4 (d, 2Jcr= 22.8 Hz), 115.7,
114.1, 109.4, 98.8, 58.3, 56.3, -1.1.HRMS (ESI-QTOF) m/z: [M+K]": calcd. for C1gH20NFO4SSiK:
432.0498, found: 432.0495.

0 2-Cyano-5-methoxyphenyl (3,5-

MeSi §°° bis(trimethylsilyl)phenyl)methanesulfonate  (Table 3, Entry

0 OMe| 2j):White solid. Isolated through 100-200 mesh silica gel using pet

jij ether: ethyl acetate (97:3 v/v) mixture as eluent. Isolated yield: 54%
(48 mg). All characterization data are same as Entry 2ag;.

o 2-Cyano-5-methoxyphenyl (3-chloro-5-

c 'sl"/o (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry 2k):White
0 OMe|  solid. Melting point 96 °C. Isolated through 100-200 mesh silica gel using

SiMe; Cjij/ pet ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield: 48%

(39 mg). R¢ = 0.5 (4:1 Pet ether:EtOAc). *H NMR (500 MHz, CDCls) &
7.59 (d, 3Jun = 8.2 Hz, 1H, m-C¢H3{2-CN, 5-OMe}), 7.52 — 7.47 (m, 3H, CsH3{3-Cl, 5-SiMes}), 6.92
— 6.88 (m, 2H, 0,p-CeH3{2-CN, 5-OMe}), 4.68 (s, 2H, CH,), 3.85 (s, 3H, OCHjz), 0.28 (s, 9H,
Si(CHs)3).2*C {*H} NMR (126 MHz, CDCl3) & 164.4, 151.9, 144.7, 134.9, 134.6, 134.5, 134.2, 131.3,
127.8, 115.7, 114.1, 109.4, 98.8, 58.2, 56.3, -1.1. HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for
C1sH20NCIO,SSiNa: 432.0463, found: 432.0465.

0 2-Cyano-5-methoxyphenyl (3-(trifluoromethyl)-5-
FoC §°° (trimethylsilyl)phenyl)methanesulfonate (Scheme 4, Entry 2I):White
0 OMe| solid. Isolated through 100-200 mesh silica gel using pet ether: ethyl
jij acetate (94:6 v/v) mixture as eluent. Isolated yield: 30% (26 mg). ‘H
NMR (500 MHz, CDCls) 6 7.82 (s, 1H, CsHs{3-CF3, 5-SiMes}), 7.78 (s,
1H, CsH3{3-CF3, 5-SiMes}), 7.74 (s, 1H, CsH3{3-CFs, 5-SiMes}), 7.59 (d, ®Jun = 8.6 Hz, 1H, m-
CsH3{2-CN, 5-OMe}), 6.93 — 6.87 (m, 2H, o,p-CsHz{2-CN, 5-OMe}), 4.77 (s, 2H, CH>), 3.85 (s, 3H,
OCHj3), 0.32 (s, 9H, Si(CH3)3).*C NMR (101 MHz, CDCl3) § 164.4, 151.9, 143.9, 139.5, 134.6, 131.1
(0, *Jcr = 3.1 Hz), 131.0 (g, 2Jcr= 32.3 Hz), 128.2 (q, *Jcr= 4.0 Hz), 126.8, 124.1 (d, YJcr = 274.4 Hz),
115.7, 114.2, 109.4, 98.8, 58.3, 56.3, -1.1. HRMS (ESI-QTOF) m/z: [M+Na]*: calcd. for
ClgHzoNF304SSiNaZ found: 466.0833.
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0 2-Cyano-5-methoxyphenyl (3,4-difluoro-5-
F $”o (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry 2m):White
F o OMe|  solid. Melting point 97 °C. Isolated through 100-200 mesh silica gel using
SiMe; j@ pet ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield: 56 %
(46 mg). Rf = 0.4 (4:1 Pet ether:EtOAc). '"H NMR (500 MHz, CDCl3) &
7.59 (d, 3Jun= 8.7 Hz, 1H,m-CeH3s{2-CN, 5-OMe}), 7.36 (m, 1H, CsH{3,4-di-F, 5-SiMes}),), 7.23 (s,
1H, CeH2{3,4-di-F, 5-SiMes}), 6.93 (d, “Jun= 2.3 Hz, 1H, 0-CsHz{2-CN, 5-OMe}), 6.90 (dd, *Jun=
8.7 Hz, ®Jun= 2.4 Hz, 1H, p-CeHs{2-CN, 5-OMe}), 4.67 (s, 2H,CH,), 3.86 (s, 3H,0CHs3), 0.35 (s, 9H,
Si(CH3)3).*C NMR (126 MHz, CDCl3) & 164.4, 154.3 (dd, YJue= 254.7 Hz, 2Jue= 10.1 Hz), 151.8,
151.26 (dd, *Jnr= 254.5 Hz, 2Jue=17.6 Hz), 134.6, 132.5 (dd, Jur= 11.3 Hz, Jue= 3.8 Hz), 130.8 (d, Jur
=19.0 Hz), 123.0 (dd, Jue= 5.0 Hz, Jue= 3.8 Hz), 121.0 (d, Jur = 18.9 Hz), 115.6, 114.1, 109.5, 98.7,
57.8, 56.3, -1.0 (d, “Jur = 1.3 Hz). HRMS (ESI-QTOF) m/z: [M+Na]*: calcd. for C1gH1sNF,04SSiNa:
434.0664, found: 434.0664.

2-Cyano-5-methoxyphenyl (2,5-difluoro-3-

0
F §°° (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry 2n):White
F Oj@OMe solid. Melting point 87-88 °C. Isolated through 100-200 mesh silica gel

SiMe; using pet ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield:

51% (42 mg). R¢ = 0.4 (4:1 Pet ether:EtOAc). ‘*H NMR (400 MHz, CDCls)
8 7.59 (d, *Jun = 8.7 Hz, 1H, m-CeHs{2-CN, 5-OMe}), 7.33 — 7.27 (m, 1H, CeH{2,5-di-F, 3-SiMes}),
7.17 — 7.10 (m, 1H, CsH{2,5-di-F, 3-SiMes}), 6.95 (d, “Jun = 2.4 Hz, 1H, 0-CsH3{2-CN, 5-OMe}),
6.90 (dd, *Jun = 8.7, “Jun = 2.4 Hz, 1H, p-CeHs{2-CN, 5-OMe}), 4.75 (s, 2H, CH>), 3.86 (s, 3H,
OCHz3), 0.33 (d, J = 0.6 Hz, 9H, Si(CH3)3). *C {*H} NMR (126 MHz, CDCl3) § 164.3, 161.5 (d, *Jcr
= 244.4 Hz), 158.6 (d, “Jcr = 247.0 Hz), 151.7, 134.7, 130.0 (d, 2Jcr = 35.3 Hz), 123.3 (d, 2Jcr = 11.3
Hz), 123.1 (d, Jcr = 12.6 Hz), 120.1 (d, 2Jcr= 24.0 Hz), 115.4, 114.1, 109.3, 98.9, 56.3, 51.8, -1.1(d,
*Jcr = 1.3 Hz). HRMS (ESI-QTOF) m/z: [M+Na]*: calcd. for C1gH1sNF204SSiNa: 434.0664, found:
434.0669.

2-Cyano-5-methoxyphenyl (3-chloro-4-fluoro-5-
(trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry 20): Whitish-
F 0:©/O’V'e yellow solid. Melting point 94 °C. Isolated through 100-200 mesh silica
SiMe,
N

0O
Cl 1.0
SI/

gel using pet ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated
yield: 50 % (43 mg). R¢ = 0.4 (4:1 Pet ether:EtOAC). *H NMR (500 MHz,
CDCl3) 6 7.62 — 7.55 (m, 2H, m-C¢H3{2-CN, 5-OMe} and 0-CsH2{3-Cl, 4-F, 5-SiMes}), 7.38 (dd,
4JHH/4\]HF: 3.9, 2.3 Hz, 1H), 6.93 (d,AJHH =23 Hz, 1H, O-C5H3{2-CN, 5-OME}), 6.90 (dd, SJHH = 8.7,
*Jun = 2.2 Hz, 1H, p-CsHs{2-CN, 5-OMe}), 4.66 (s, 2H, CH>), 3.86 (s, 3H, OCHs), 0.34 (s, 9H,
Si(CHs)3). ®*C{*H} NMR (126 MHz, CDCl3) 5 164.3, 162.8 (d, YJcr = 245.7 Hz), 151.8, 136.2 (d, *Jcr
=11.3 Hz), 134.6, 134.2, 129.6 (d, 2Jcr = 31.5 Hz), 123.3 (d, *Jcr = 3.8 Hz), 121.6 (d, 2Jcr = 23.9 H2),
115.6, 114.1, 109.4, 98.7, -1.0 (d, “Jcr = 1.3 Hz).HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for
Ci1sH19NFCIO4SSiNa: 450.0368, found: 450.03609.

Cl 2-Cyano-5-methoxyphenyl (6-chloro-2-fluoro-3-
('s)"/o (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry 2p): Oily liquid.

- o OMe Isolatet_j through 100-200 mesh 5|I_|ca gel using pet ether: ethyl acetate (94:6
SiMe, jij/ v/v) mixture as eluent. Isolated yield: 67 % (57 mg). *H NMR (500 MHz,

NC CDCl3) & 7.58 (d, *Jun = 8.7 Hz, 1H, m-CsH3{2-CN, 5-OMe}), 7.39 (dd, 3Juw
= 8.0, “Jur = 5.8 Hz, 1H, p- CeH2{6-ClI, 2-F, 3-SiMes}), 7.29 (d, ®Jun = 8.0 Hz, 1H, m- CsH{6-ClI, 2-
F, 3-SiMes}), 6.95 (d, “Jun = 2.4 Hz, 1H, 0-CeH3{2-CN, 5-OMe}), 6.89 (dd, *Jun = 8.7, *Jun =2.4 Hz,
1H, p-CsH3{2-CN, 5-OMe}), 5.03 (d, *Jur = 1.3 Hz, 2H, CH,), 3.84 (s, 3H, OCH3), 0.32 (d, *Jur = 0.8

S19



Hz, 9H, Si(CH3)3).°C {*H} NMR (126 MHz, CDCls) & 166.4 (d, “Jcr = 248.5 Hz), 164.2, 151.5,
138.0 (d, ®Jcr = 3.8 Hz), 137.1 (d, 3Jcr = 13.9 Hz), 134.8, 126.1 (d, 2Jcr = 37.8 Hz), 125.9 (d, “Jcr =
2.5 Hz), 115.3, 114.0, 113.4 (d, 2Jce= 22.7 Hz), 109.3, 99.2, 77.45, 50.2 (d, %Jcr = 2.5 Hz), -1.1 (d,
*Jcr = 1.3 Hz). HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for C1sH19CIFNO,SSiNa: 450.0368, found:
450.0830.

F 2-Cyano-5-methoxyphenyl (3-chloro-2-fluoro-5-
cl (ls?//o (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry2q):Yellow
o ome| solid. Melting point 82 °C. Isolated through 100-200 mesh silica gel using
SiMe Ij pet ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield: 41 %
ANC

(35 mg). Rf = 0.4 (4:1 Pet ether:EtOAC). *H NMR (500 MHz, CDCl3) &
7.59 (d, 3Jun = 8.7 Hz, 1H, m-CsHs{2-CN, 5-OMe}), 7.58 — 7.52 (m, 2H, CsH2{2-F, 3-Cl, 5-SiMes}),
6.94 (“Jum, J = 2.1 Hz, 1H, 0-CsHs{2-CN, 5-OMe}), 6.92 — 6.88 (m, 1H, p-CsHs{2-CN, 5-OMe}),
4.80 (s, 2H, CHy), 3.83 (s, 3H, OCH), 0.30 (s, 9H, Si(CH3)3). **C {*H} NMR (126 MHz, CDCls) &
164.3, 157.5 (d, *Jcr = 254.5 Hz), 151.7, 138.9 (d, *Jcr = 5.0 Hz), 137.2, 136.1, 134.7, 121.8 (d, “Jcr =
17.6 Hz), 115.5 (d, 2Jcr = 13.9 Hz), 115.5, 114.1, 109.3, 98.8, 56.3, 51.9 (d, “Jcr = 3.8 Hz), -1.1.
HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for C1sH1sNFCIO4SSiNa: 450.0367, found: 450.0369.

0 2-Cyano-5-methoxyphenyl (2,4,5-trifluoro-3-

F #fo (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry 2r): Brown
F £ © OMe| solid. Melting point 105-106 °C. Isolated through 100-200 mesh silica gel
SiMe, chij using pet ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated as meta:

other isomer ratio of 8:1. Isolated yield: 45% (39 mg). Rf = 0.3 (4:1 Pet
ether:EtOAc). *H NMR (500 MHz, CDCls) & 7.59 (d, *Jun = 8.7 Hz, 1H, m-CsH3{2-CN, 5-OMe}),
7.41 (m, 1H, CeH{2,4,5-tri-F, 3-SiMes}), 6.97 (d, 3Jun = 2.4 Hz, 1H, 0-CeH3{2-CN, 5-OMe}), 6.91
(dd, *Jus = 8.7 Hz, “Jun = 2.4 Hz, 1H, p-CeH3{2-CN, 5-OMe}), 4.71 (s, 2H, CHy), 3.87 (s, 3H,
OCHj), 0.40 (t, “Jun = 1.4 Hz, 9H, Si(CH3)3).2*C {*H} NMR (126 MHz, CDCl3) § 164.3, 159.2 (d,
1Jcr= 258.3 Hz), 154.8 (d, YJcr= 249.4 Hz), 151.5, 147.2 (d, Jcr= 249.4 Hz), 134.7, 131.1, 121.3 (d,
Jor = 10.1 Hz), 115.5, 114.1, 110.1 (d, Jcr= 23.9 Hz), 109.4, 98.8, 56.3, 51.4, 0.12 (t, *Jcr = 2.52 Hz).
HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for C1sH1sNF3sClIO4SSiNa: 452.0570, found: 452.0573.

= 2-Cyano-5-methoxyphenyl (2,3,4-trifluoro-5-

F ('s)"o (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry2s):White
. o ome| solid. Melting point 86 °C. Isolated through 100-200 mesh 5|I|ca.gel using
SiMe, jij pet ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield: 41%

NC (35 mg). R = 0.4 (4:1 Pet ether:EtOAC). 'H NMR (500 MHz, CDCI3) &

7.60 (d, 3Jun = 8.7 Hz, 1H, m-CsH3{2-CN, 5-OMe}), 7.28 (m, 1H, Cs¢H{2,3,4-tri-F, 5-SiMes}), 6.96
(d, *Jun = 2.4 Hz, 1H, 0-CsH3{2-CN, 5-OMe} 6.91 (dd, 3Jun= 8.7 Hz, “Jun = 2.4 Hz, 1H, p-CeHs{2-
CN, 5-OMe}), 4.77 (s, 2H, CH,), 3.87 (s, 3H, OCHa), 0.34 (s, 9H, Si(CHa)3).**C {*H} NMR (126
MHz, CDCls) § 164.4, 156.1 (d, 3cr = 252.0 Hz), 151.6, 151.4 (d, Jcr = 245.7 Hz), 139.9 (d, Jcr =
277.2 Hz), 134.7, 131.4 (d, Jcr = 10.1 Hz), 125.0 (d, 2Jcr= 27.7 Hz), 115.4, 114.1, 111.8 (d, Jcr = 11.3
Hz), 109.4, 98.9, 56.3, 51.5, -1.0. HRMS (ESI-QTOF) m/z: [M+Na]*: calcd. for C1sH1sNF304SSiNa:
452.0570, found: 452.0578.

C 2-Cyano-3,5-dimethoxyphenyl (2,4-dichloro-5-

(IS?//O (trimethylsilyl)phenyl)methanesulfonate (Table 3, Entry 2t):Oily

o o ome| liquid. Isolated thrqugh 100-200 mesh silica_ gel using pet ether: ethyl
Site, j;j/ acetate (94:6 v/v) mixture as eluent. Isolated yield: 33% (31 mg). Rt =0.2

NC L e (4:1 Pet ether:EtOAc). 'H NMR (500 MHz, CDCI3) & 7.64 (s, 1H,
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CeH2{2,4-di-Cl, 5-SiMes}), 7.47 (s, 1H, CsH.{2,4-di-Cl, 5-SiMes}), 6.53 (d, “Jun = 2.1 Hz,
1H,CsH2{2-CN, 3,5-di-OMe}), 6.40 (d, *Jun = 2.0 Hz, 1H, CeHo{2-CN, 3,5-di-OMe}), 4.91 (s, 2H,
CHy), 3.92 (s, 3H, OCHj), 3.84 (s, 3H, OCHs), 0.37 (s, 9H, Si(CHs)3). *C {*H} NMR (126 MHz,
CDCI3) § 165.0, 163.4, 152.5, 143.1, 139.8, 139.0, 137.3, 130.6, 123.1, 113.2, 101.0, 97.6, 89.8, 56.7,
56.4, 55.2, -0.8. HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for C1gH21NCI,0sSSiNa: 496.0179, found:
496.0184.

C 2-Cyano-5-methoxyphenyl (2,4-dichloro-5-

('s)'”/o (trimethylsilyl)phenyl)methanesulfonate (Entry 2t, DG4):Oily liquid.

N o ome| Isolated thro_ugh 100-200 mesh silica_ gel using pet ether: ethyl acetate
SiMle, jij/ (94:6 v/v) mixture as eluent. Isolated yield: 25% (22 mg). Rs = 0.4 (4:1 Pet

NC ether:EtOAc). *H NMR (500 MHz, CDCl3) § 7.64 (s, 1H, CeHo{2,4-di-Cl,

5-SiMes}), 7.60 (d, *Jun = 8.4 Hz, 1H, m-CeHs{2-CN, 5-OMe}), 7.48 (s, 1H, C¢Ho{2,4-di-Cl, 5-
SiMes}), 6.94 — 6.87 (m, 2H, 0,p-CsHz{2-CN, 5-OMe}), 4.92 (s, 2H, CH,), 3.85 (s, 3H, OCHs), 0.37
(s, 9H, Si(CHs)s). *C {*H} NMR (126 MHz, CDCls) & 164.3, 151.7, 143.1, 139.8, 139.1, 137.3,
134.7, 130.6, 123.0, 115.5, 114.2, 109.4, 99.0, 56.3, 55.1, -0.8. HRMS (ESI-QTOF) m/z: [M+Na]*:
calcd. for C1sH1oNC1,04SSiNa: 466.0073, found: 466.0073.

General Procedure Bfor mono silyation through remote meta C-H activation of 2-
phenylethanesulfonic acid derivatives:

In a clean, oven—dried screw cap reaction tube, with previously placed magnetic stir—bar substrate (0.2
mmol); Pd(OAc); (0.1 equiv, 0.02 mmol, 4.5 mg); N-Acetyl-glycine (0.4 equiv, 0.04 mmol, 4.5 mg),
Ag2CO; (3 equiv, 0.6 mmol, 166 mg), anhyd. Na;SOs (200mg) were taken. Then
hexafluoroisopropanol (1.8 mL) which was previously distilled and collected over activated 4A
molecular sieves was added by syringes. Next, hexamethyldisilane (5 equiv, 1 mmol, 200 pyL) was
added to mixture by syringe. The tube was tightly closed by screw cap and placed in a preheated oil
bath at 70 °C. At time t = 24h, another 2 equiv. of hexamethyldisilane (0.4 mmol, 80 pL) and
Pd(OAC), (0.05 equiv, 0.01 mmol, 2.2 mg) were added to reaction mixture and the mixture was stirred
for 12h at 70 °C. The reaction mixture was cooled to room temperature and filtered through celite.
Reaction tube was washed with 10 mL of dichlorometane. Total organic portion was concentrated and
purified via column chromatography through silica gel using pet ether- ethyl acetate as eluent.

Characterization data formeta C-H activation of 2-phenylethanesulfonic acid
derivatives:

2-Cyano-5-methoxyphenyl 2-(3-

_/©\/\9,o (trimethylsilyl)phenyl)ethanesulfonate ~ (Table 4, Entry

Me,Si 2/ OMe 3amono): Oily liquid. Isolated through 100-200 mesh silica gel using

:©/ pet ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield:

NC 52 % (40 mg). R¢ = 0.4 (4:1 Pet ether:EtOAC). *H NMR (400 MHz,

CDCls) & 7.60 (d, 3Jun = 8.7 Hz, 1H, m-CsH3s{2-CN, 5-OMe}), 7.52 — 7.39 (m, 2H, CsHs{3-SiMes}),

7.36 — 7.31 (m, 1H, CeH4{3-SiMes}), 7.30 — 7.27 (m, 1H, C¢H{3-SiMes}), 7.07 — 7.02 (m, 1H, o-

CsH3{2-CN, 5-OMe}), 6.91 (dd, *Jun = 8.7 Hz, “Jun = 2.4 Hz, 1H, p-CeH3{2-CN, 5-OMe}), 3.89 (s,

3H, OCHsy), 3.75 — 3.66 (m, 2H, CH,), 3.41 — 3.33 (m, 2H, CH,), 0.27 (s, 9H, Si(CH3)s). C {*H}

NMR (126 MHz, CDCls) & 164.3, 151.5, 141.8, 136.1, 134.7, 133.6, 132.5, 129.1, 128.5, 115.6,

114.0, 109.6, 98.8, 56.3, 53.9, 30.0, -1.0. HRMS (ESI-QTOF) m/z: [M+Na]*: calcd. for
C19H23sNO4SSiNa: 412.1009, found: 412.1022.
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F 2-Cyano-5-methoxyphenyl 2-(4-fluoro-3-
:©\A(')'/O (trimethylsilyl)phenyl)ethanesulfonate  (Table 4, Entry
Me,Si $” 3bmono):Oily liquid. Isolated through 100-200 mesh silica gel using
O:@/OMG pet ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield:
56 % (45 mg). R = 0.4 (4:1 Pet ether:EtOAc). *H NMR (500 MHz,
CDCls) & 7.60 (d, 3Jun = 8.7 Hz, 1H, m-C¢Hs{2-CN, 5-OMe}), 7.30
—7.22 (m, 2H, CeH3{3-SiMes, 4-F}), 7.04 (d, “Jun = 2.4 Hz, 1H, 0-CsH3{2-CN, 5-OMe}), 6.97 — 6.89
(m, 2H, p-CeHz{2-CN, 5-OMe} and Ce¢H3{3-SiMes, 4-F}), 3.89 (s, 3H, OCHs), 3.70 — 3.65 (m, 2H,
CHy), 3.37 — 3.32 (m, 2H, CH,), 0.32 (d, J = 0.8 Hz, 9H, Si(CHs)s). **C {"H} NMR (126 MHz,
CDCls) & 166.8 (d, YJcr = 241.4 Hz), 164.3, 151.5, 135.4 (d, 3Jcr = 11.8 Hz), 134.6, 132.1 (d, “Jcr =
2.9 Hz), 131.5 (d, Jcr = 8.9 Hz), 127.2 (d, Jcr = 31.2 Hz), 115.6, 115.4 (d, *Jcr = 26.5 Hz), 114.0,
109.7, 98.7, 56.3, 54.0, 29.2, -0.9 (d, *Jcr = 1.4 Hz).

@iﬂj\
Me;Si

NC

NC

2-Cyano-5-methoxyphenyl 2-(2-methyl-5-
(trimethylsilyl)phenyl)ethanesulfonate(Table 4, Entry 3Cmono):
Oily liquid. Isolated through 100-200 mesh silica gel using pet ether:
j@ome ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield: 35 % (28

mg). Rf = 0.4 (4:1 Pet ether:EtOAc).'"H NMR (500 MHz, CDCls) &
7.61 (d, 3Jun = 8.7 Hz, 1H, m-C¢H3{2-CN, 5-OMe}), 7.39 — 7.32 (m,
2H, CeH3{2-Me, 5-SiMe3}), 7.19 (d, 3Jun = 7.6 Hz, 1H, CsHs{2-Me, 5-SiMes}), 7.08 (d, “Jun = 2.4
Hz, 1H, 0-CeH3{2-CN, 5-OMe}), 6.92 (dd, 3Juu = 8.7, “Jun = 2.4 Hz, 1H, p-CsHs{2-CN, 5-OMe}),
3.90 (s, 3H, OCHg), 3.66 (m, 2H, CHy), 3.43 — 3.37 (m, 2H, CHy), 2.39 (s, 3H, CHs3), 0.27 (s, 9H,
Si(CH3)3).2*C {*H} NMR (126 MHz, CDCls) & 164.3, 151.5, 138.9, 137.1, 134.7, 134.5, 134.3, 132.8,
130.5, 115.6, 114.0, 109.5, 98.9, 56.3, 52.7, 27.5, 19.4, -0.9. HRMS (ESI-QTOF) m/z: [M+Na]":
calcd. for C2H2sNO4SSiNa: 426.1166, found: 426.1160.

Me,;Si

NC

o)

z

O-n=0

2-Cyano-5-methoxyphenyl 2-(2,4-dichloro-5-
(trimethylsilyl)phenyl)ethanesulfonate (Table 4, Entry 3d):Oily
liquid. Isolated through 100-200 mesh silica gel using pet ether:
:@/we ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield: 31% (28

mg). R¢ = 0.4 (4:1 Pet ether:EtOAc). *H NMR (400 MHz, CDCls) §
7.60 (d, *Jun= 8.7 Hz, 1H, m-Ce¢Hs{2-CN, 5-OMe}), 7.39 (m, 2H,
CsH2{2,4-di-Cl, 5-SiMes}), 7.05 (d, “Jun = 2.4 Hz, 1H, 0-CsH3{2-CN, 5-OMe}), 6.92 (dd, *Jun = 8.7
Hz, *Jun = 2.4 Hz, 1H, p-CsHs{2-CN, 5-OMe}), 3.89 (s, 3H, OCHs), 3.73 — 3.68 (m, 2H, CH,), 3.49 —
3.43 (m, 2H, CHy), 0.36 (s, 9H, Si(CHa)s). °C {*H} NMR (126 MHz, CDCls) & 164.4, 151.5, 140.8,
138.7, 138.0, 135.7, 134.7, 132.4, 130.2, 115.6, 114.1, 109.6, 98.9, 56.4, 51.7, 27.9, -0.7. HRMS
(ESI-QTOF) m/z: [M+Na]": calcd. for C1sH21NCI,0,SSiNa: 480.0230, found: 480.0218.

0]

<

O-n=0

2-Cyano-5-methoxyphenyl 3-(3-(trimethylsilyl)phenyl)propane-1-
sulfonate (Table 4, Entry 4amono):Qily liquid. Isolated through 100-200

OMe| mesh silica gel using pet ether: ethyl acetate (94:6 v/v) mixture as eluent.
:@ Isolated yield: 45% (36 mg). Rf = 0.4 (4:1 Pet ether:EtOAc). ‘H NMR
(500 MHz, CDCls) § 7.58 (d, *Jun = 8.7 Hz, 1H, m-CeHs{2-CN, 5-
OMe}), 7.39 (d, 3Jun = 7.2 Hz, 1H,CeH4{3-SiMes}), 7.35 (s, 1H, 2-CsHi{3-SiMes}), 7.31 (t, *Jun =
7.4 Hz, 1H, 5-CsHs{3-SiMes}), 7.21 (d, *Jun = 6.2 Hz, 1H, CeH4{3-SiMes}), 7.02 (d, “Jun = 2.4 Hz,
1H, 0-CsH3{2-CN, 5-OMe}), 6.90 (dd, *Jun = 8.7 Hz,"Jun= 2.4 Hz, 1H, p-CsHs{2-CN, 5-OMe}), 3.87
(s, 3H, OCHs), 3.48 — 3.41 (m, 2H, CHy), 2.84 (d, ®Jun = 7.5 Hz, 2H, CHy), 2.45 — 2.35 (m, 2H, CH,),
0.27 (s, 9H, Si(CHs)s). *C {"H} NMR (126 MHz, CDCl3) & 164.3, 151.6, 141.3, 138.9, 134.7, 133.6,

o)

2

O-m=0

SiMe, e
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131.8, 129.1, 128.3, 115.6, 114.0, 109.7, 98.9, 56.3, 51.9, 34.3, 25.4, -0.9. HRMS (ESI-QTOF) m/z:
[M+Na]": calcd. for C20H2sNO4SSiNa: 426.1166, found: 426.1163.

2-Cyano-5-methoxyphenyl 3-(3,5-
bis(trimethylsilyl)phenyl)propane-1-sulfonate (Table 4, Entry

OMe|  4agqi):White solid. Melting point 89 °C. Isolated through 100-200
Ij/ mesh silica gel using pet ether: ethyl acetate (96:4 v/v) mixture as
eluent. Isolated vyield: 31% (10 mg). Rf = 0.4 (4:1 Pet
ether:EtOAC). *H NMR (500 MHz, CDCl3) & 7.59 (d, 3Jun = 8.7 Hz, 1H, m-C¢Hs{2-CN, 5-OMe}),
7.54 (s, 1H, p-CeH3{3,5-di-SiMes}), 7.35 (s, 2H, 0-CsH3{3,5-di-SiMes}), 7.02 (s, 1H, 0-CsHs{2-CN,
5-OMe}), 6.93 — 6.87 (m, 1H, p-CeHz{2-CN, 5-OMe}), 3.88 (s, 3H, OCHjs), 3.52 — 3.43 (m, 2H,
CHy), 2.85 (t, *Jun = 6.7 Hz, 2H, CHy), 2.46 — 2.36 (m, 2H, CH,), 0.28 (s, 18H, Si(CH3)3). *C {*H}
NMR (126 MHz, CDCls) 6 164.3, 151.6, 140.3, 138.0, 136.6, 134.6, 134.2, 115.6, 114.0, 109.7, 98.9,
56.3, 52.0, 34.4, 25.5, -0.9.HRMS (ESI-QTOF) m/z: [M+H]": calcd. for C23sH3sNO4SSi,: 476.1742,
found: 476.1741.

Me;Si 0}

-

O-n=0

SiMe; NG

General Procedure C for mono germanylation through remote meta C-H activation of
benzylsulfonic acid derivatives:

In a clean, oven—dried screw cap reaction tube, with previously placed magnetic stir—bar substrate (0.1
mmol); Pd(OAc); (0.1 equiv, 0.01 mmol, 2.2 mg); N-Acetyl-glycine (0.2 equiv, 0.02 mmol, 2.2 mg),
Ag2CO; (3 equiv, 0.3 mmol, 83 mg), anhyd. Na;SO. (100 mg) were taken. Then
hexafluoroisopropanol (0.9 mL) which was previously distilled and collected over activated 4A
molecular sieves was added by syringes. Next, hexamethyldigermane (4 equiv, 0.4 mmol) was added
to mixture by syringe. The tube was tightly closed by screw cap and placed in a preheated oil bath at
45 °C. At time t = 24h, another 2 equiv. of hexamethyldigermane (0.2 mmol) and Pd(OAc), (0.05
equiv, 0.005 mmol, 1.1 mg) were added to reaction mixture and the mixture was stirred for another
24h at 45 °C. The reaction mixture was cooled to room temperature and filtered through celite.
Reaction tube was washed with 10 mL of dichlorometane. Total organic portion was concentrated and
purified via column chromatography through silica gel using pet ether- ethyl acetate as eluent.

Characterization data formono germanylation through remote meta C-H activation of
benzylsulfonic acid derivatives

0 2-Cyano-5-methoxyphenyl (4-fluoro-3-
$//O (trimethylgermyl)phenyl)methanesulfonate (Table 6, Entry 5a):White
F o OMe| solid. Melting point 83 °C. Isolated through 100-200 mesh silica gel using
GeMe, :©/ pet ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield: 45%
(20 mg). Rf = 0.3 (4:1 Pet ether:EtOAc). *H NMR (500 MHz, CDCls) &
7.58 (dd, *Jun = 8.1, 33w = 0.9 Hz, 1H, m-CeH3{2-CN, 5-OMe}), 7.50 — 7.44 (m, 2H, CsH3s{4-F, 3-
GeMes}), 7.04 (t, *Junmr = 7.9 Hz, 1H, CeH3{4-F, 3-GeMes}), 6.91 — 6.86 (m, 2H, 0,p-CsHs{2-CN, 5-
OMe}), 4.69 (s, 2H, CHy), 3.84 (s, 3H, OCHj3), 0.45 (s, 9H, Ge(CHa)3).2*C {*H} NMR (126 MHz,
CDCls) § 167.5 (d, “Jcr = 243.0 Hz) 164.3, 152.0, 137.6 (d, 3Jcr = 12.6 Hz), 134.6, 133.5 (d, 3JcF = 8.8
Hz), 129.5 (d, 2Jcr = 35.3 Hz), 122.1, 115.7, 115.6 (d, %Jcr = 27.7 Hz), 114.0, 109.3, 98.7, 58.1, 56.3, -
1.3(d, “Jcr = 1.3 Hz). HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for C1sH20NFGeO,SNa: 462.0204,
found: 462.0201.

= 2-Cyano-5-methoxyphenyl (2,6-difluoro-3-
(us?,/o (trimethylgermyl)phenyl)methanesulfonate (Table 6, Entry 5b): Oily
' liquid. Isolated through 100-200 mesh silica gel using pet ether: ethyl acetate

©\/F\O OMe
GeMe, j@/ 523
NC




(94:6 v/v) mixture as eluent. Isolated yield: 45 % (20 mg). R¢ = 0.4 (4:1 Pet ether:EtOAc). 1H NMR
(500 MHz, CDCI3) & 7.59 (d, 3Juu = 8.7 Hz, 1H, m-CeHz{2-CN, 5-OMe}), 7.46 — 7.36 (m, 1H,
CsH2{2,6-di-F, 3-GeMes}), 7.00 (t, *Jumr = 8.5 Hz, 1H, CsH2{2,6-di-F, 3-GeMes}), 6.95 (d, *Jnn =
2.4 Hz, 1H, 0-CsH3{2-CN, 5-OMe}), 6.89 (dd, *Jun = 8.7 Hz, “Jun = 2.4 Hz, 1H, p-CsHs{2-CN, 5-
OMe}), 4.86 (s, 2H, CHy), 3.85 (s, 3H, OCHj3), 0.45 (s, 9H, Ge(CHa)3).2*C {*H} NMR (126 MHz,
CDCl3) § 165.3 (dd, Ycr = 247.0 Hz, *Jcr = 6.3 Hz), 164.2, 162.6 (dd, Jcr = 257.0 Hz, *Jcr = 6.3 Hz),
151.5, 136.9 (dd, ®Jcr = 17.6 Hz, *Jcr = 10.1 Hz) 134.8, 124.3 (dd, 2Jcr = 25.2 Hz, “Jcr = 3.8 Hz)
115.2, 114.0, 112.0 (dd, 2Jcr = 20.2 Hz, “Jcr = 2.5 Hz) 109.2, 103.3 (dd, 2Jcr = 23.3 Hz, 2Jcr = 19.0
Hz) 99.1, 56.3, 46.9 (t, ®Jcr = 2.5 Hz) -1.2 (d, *Jcr = 1.3 Hz). HRMS (ESI-QTOF) m/z: [M+Na]":
calcd. for CisH1sNF>GeO4SNa: 480.0109, found: 480.0104.

F 2-cyano-5-methoxyphenyl (2-fluoro-3-
9,/0 9,/0 (trimethylgermyl)phenyl)methanesulfonate
©\/\é OMe 5 ome| compound with 2-cyano-5-methoxyphenyl (2-
F
jij jij fluoro-5-
GeMe, GeMe, .
NC NC (trimethylgermyl)phenyl)methanesulfonate (3:1)
51 (Table 6, Entry 5c): Oily liquid. Isolated through
100-200 mesh silica gel using pet ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield: 42%
(18 mg). R¢ = 0.4 (4:1 Pet ether:EtOAc). Proton NMR of the major product :*H NMR (500 MHz,
CDCl3) 6 7.59 (d, 3Jun = 8.7 Hz, 1H, m-C¢H3s{2-CN, 5-OMe}), 7.55 (t, 3Jun = 7.6 Hz, 1H, CsHs{2-F,
3-GeMes}), 7.46 — 7.42 (m, 1H, CeHs{2-F, 3-GeMes}), 7.20 (t, *Jun = 7.4 Hz, 1H, CsHs{2-F, 3-
GeMes}), 6.92 (d, “Jun = 2.3 Hz, 1H, 0-CsH3{2-CN, 5-OMe}), 6.89 (dd, *Jun = 8.7 Hz, “Jun = 2.3 Hz,
1H, p-CeH3{2-CN, 5-OMe}), 4.79 (s, 2H, CH,), 3.84 (s, 3H, OCHjs), 0.45 (s, 9H, Ge(CHs)3).°C {*H}
NMR (126 MHz, CDCls) & 166.1, 164.3, 151.9, 136.7, 136.6, 134.7, 133.5, 129.1, 124.8, 115.5,
114.0, 109.1, 98.9, 56.3, 52.1, -1.2, -1.5.

Cl 2-Cyano-5-methoxyphenyl (6-chloro-2-fluoro-3-
g,/o (trimethylgermyl)phenyl)methanesulfonate (Table 6, Entry 5d): Oily

- o ome| liquid. Isolat(_ed through 100-200 mesh s_ilica gel using pet ether: ethyl acetate
SeMe :©/ (94:6 v/v) mixture as eluent. Isolated yield: 48% (22 mg). Rf = 0.4 (4:1 Pet

NC ether:EtOAC). with 15:1 meta: other isomer mixture. *H NMR (500 MHz,
CDCl3) 6 7.59 (d, 3Jun= 8.7 Hz, 1H, m-CsH3{2-CN, 5-OMe}), 7.37 (dd, Jun = 7.9, “Jur = 5.3 Hz, 1H,
4-CgHo{2-F, 3-GeMes, 6-Cl}), 7.28 (d, *Jun = 8.0 Hz, 1H, 5-CeHo{2-F, 3-GeMes, 6-Cl}), 6.98 — 6.91
(m, 1H, 0-CeHz{2-CN, 5-OMe}), 6.89 (dd, *Jun= 8.7, “Jun = 2.4 Hz, 1H, p-CeHs{2-CN, 5-OMe}),
5.03 (d, “Jur = 1.2 Hz, 2H, CHy), 3.84 (s, 3H. OCHa), 0.45 (s, 9H, Ge(CHz3)3).*C NMR (126 MHz,
CDCl3) & 165.7 (d, Jcr = 247.0 Hz) 164.2, 151.5, 137.3 (d, Jcr = 3.8) 136.6 (d, 3Jcr = 13.9 Hz),
134.8, 128.9 (d, ZJcr = 36.5 Hz), 125.9 (Jcr, J = 3.8 Hz), 115.3, 114.1, 113.3 (3cr, d, J = 21.4 Hz),
109.3, 99.2, 56.3, 50.3, -1.3. HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for C1sH1sNCIFGeOsSNa:
495.9810, found: 495.9808.

Reaction with other silylating agents:
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©ﬂs"’/o Pd(OAc), (10 mol%) S
' N-Ac-gly-OH (10 mol%
o +  R;Si—SiRs gly-OH ( °) - 0
D Ag,CO3 (3 equiv.) dry HFIP (1.8 mL) SR

anhyd. Na,SO, (200mg ) ® NC
0.1 mmol 45 °C (12 h) then 65 °C (24h)

Q MeMeQ MeMeQ MeMe;;

Sl—S| Sl—Sl '—S' OMe

Ph3Si—Si — 5
3Si——SiPhy Si S| S Me Me E Me Me Me Me

Table S2: Reaction with other disilanes.

Failed disilane reagents:

Application:

(0]

Ph
%:O A
DG

7a 85% L7 SiMe,
)
i-0 s Gooé‘ 7d 68 %; Z:E 1.5:1
[ :] o MeO,C
=0 2

DG condition b S= ",

[I)G condition e | (S)
MeO2C

\ﬂ/\M‘e “ [I)G

o W<

e i .
7o 62% & Yo, 1B eaulv  sime,

2/ >

o A\ %6 7e 52%
SRS

DG

2 equiv. Me 0 ‘ IOI
. s=0
g 1.5 equiv ;
DG

S D Me o

SiMe,

SiMe;

7c 57% 7f 55%

Reaction condition a: AgNO3, I, MeOH, 70 °C; condition b: Pd(OAc), (10 mol%),
PhI(OCOCF3), (1 equiv.), propanoic acid, 90 °C; condition ¢: Pd(MeCN),Cl, (5
mol%), CuCl, (1 equiv.), DCE, 70 °C;16h; N, atmosphere; d: PhCHO, LDA, THF, -
78 °C; e Pd(OAc);, (20 mol %), Ac-Gly-OH (20 mol %), Ag,CO3 (3 equiv.), HFIP, 70
°C

Table S3: Late stage modification of the mono silylated benzyl sulphonate ester.

o

|
NC

o 2-Cyano-5-methoxyphenyl (3-iodophenyl)methanesulfonate (Scheme 3,
570 Entry 7a):White solid. Isolated through 100-200 mesh silica gel using pet

OMe| ether: ethyl acetate (94:6 v/v) mixture as eluent. Isolated yield: 85% (36 mg).
Ij R¢ = 0.3 (4:1 Pet ether:EtOAc). 1H NMR (400 MHz, CDCI3) & 7.85 (t, “Jun =
1.6 Hz, 1H, 0-CeHs{3-1}), 7.79 — 7.73 (m, 1H, CeHs{3-1}), 7.61 — 7.56 (m,
1H, m-CeHs{5-OMe, 2-CN}), 7.51 (dd, J = 7.7, 1.0 Hz, 1H, CeH4{3-1}), 7.17 (t, *Jun = 7.8 Hz, 1H, m-
CeHa{3-1}), 6.92 — 6.86 (M, 2H, 0, p-CsH3{5-OMe, 2-CN}), 4.65 (s, 2H, CH,), 3.84 (d, “Jun = 2.9 Hz,
3H, OCH3).*C{*H} NMR (101 MHz, CDCls) & 164.3, 151.8, 139.9, 138.8, 134.6, 130.8, 130.5,
128.7, 115.6, 114.1, 109.3, 98.8, 94.6, 57.8, 56.3. HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for
CisH12NI10sSNa: 451.9425, found: 451.9422.

Oo-»n
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0 3-(((2-Cyano-5-methoxyphenoxy)sulfonyl)methyl)phenyl
$’O propionate (Scheme 3, Entry 7b):Brown solid. Melting point 62 °C.
©/\O OMe| Isolated through 100-200 mesh silica gel using pet ether: ethyl acetate
j© (80:20 v/v) mixture as eluent. Isolated yield: 62% (23 mg). *H NMR
o (400 MHz, CDCls) 6 7.60 — 7.54 (m, 1Hm-CgH3{5-OMe, 2-CN}), 7.47
— 7.41 (m, 1H, CsHs{3-OCOCH,CH3}), 7.38 (dt, *Jun= 7.7, “Iun= 1.3
Hz, 1H, CeH4{3-OCOCH,CH3}), 7.31 — 7.27 (m, 1H, CeH4{3-OCOCH,CHs}), 7.18 (ddd, *Jun = 8.0,
*Jun = 2.3, “Jun = 1.3 Hz, 1H, CeH4{3-OCOCH,CHs}), 6.90 — 6.84 (m, 2H, CsH3{5-OMe, 2-CN}),
4.71 (s, 2H, CHy), 3.83 (s, 3H, OCHg3), 2.65 — 2.54 (m, 2H, CH,CHj3), 1.29 — 1.22 (m, 3H, CH,CH3).
13C {*H} NMR (126 MHz, CDCls) § 172.9, 164.3, 151.8, 151.2, 134.6, 130.2, 128.6, 127.9, 124.5,
123.1, 115.6, 114.1, 109.2, 98.8, 58.2, 56.3, 27.9, 9.1. HRMS (ESI-QTOF) m/z: [M+Na]": calcd. for
CisH17NOsSNa: 398.0669, found: 398.0666.

0 2-Cyano-5-methoxyphenyl (3-(benzo[b]thiophen-3-

O 'Lle',”/o yhphenyl)methanesulfonate (Scheme 3, Entry 7c):White solid. Melting

0 OMe| point 56 °C. Isolated through 100-200 mesh silica gel using pet ether:

N ch©/ ethyl acetate (80:20 v/v) mixture as eluent. Isolated yield: 57% (25 mg).

Q d R = 0.2 (4:1 Pet ether:EtOAc). *H NMR (500 MHz, CDCl3) § 7.90 (m,

2H), 7.74 (s, 1H), 7.66 (d, 3Jun= 6.3 Hz, 1H), 7.61 — 7.53 (m, 3H), 7.45

(d, 3Jun = 9.6 Hz, 1H), 7.39 (dd, 3Jun = 5.7, 3.6 Hz, 2H), 6.92 (d, *Jun = 2.3 Hz, 1H, p-CeHz{5-OMe,

2-CN}), 6.88 (dd, *Jun = 8.7, “Jun=2.4 Hz, 1H, p-CeHs{5-OMe, 2-CN}), 4.79 (s, 2H, CH,), 3.84 (s,

3H, OCH3). *C {*H} NMR (126 MHz, CDCl3) & 164.3, 152.0, 140.9, 137.8, 137.1, 134.6, 131.5,

130.4, 130.0, 129.7, 127.1, 124.8, 124.4, 123.2, 122.9, 115.7, 114.1, 109.4, 98.9, 58.8, 56.3. HRMS
(ESI-QTOF) m/z: [M+K]": calcd. for C23H17NO4S;K: 474.0230, found: 474.0620.

sime,| (E)-Trimethyl(3-styrylphenyl)silane (Scheme 3, Entry 7d):oily liquid. Isolated
O through 100-200 mesh silica gel using pet ether as eluent. *H NMR (500 MHz,
CDCl3) & 7.63 (s, 1H, 0-CsHs{3-SiMes}), 7.52 (dd, *Jun= 16.2, 3Jun = 7.9 Hz, 3H),

- 7.43 (d, *Jun = 7.2 Hz, 1H), 7.39 — 7.33 (m, 3H), 7.25 (m, 1H), 7.13 (m, 2H), 0.31 (s,
9H, Si(CHs)s). °C {1H} NMR (126 MHz, CDCl3) 5 141.1, 137.6, 136.7, 132.8,
O 131.9, 129.2, 128.9, 128.8, 128.3, 127.7, 126.9, 126.7, -0.9.

sime,| (£)-Trimethyl(3-styrylphenyl)silane (Scheme 3, Entry 7d):oily liquid. Isolated
O through 100-200 mesh silica gel using pet ether as eluent. *tH NMR (500 MHz, CDCls)

O 5 7.34 (s, 1H), 7.31 (dd, J = 16.2, 7.9 Hz, 1H), 7.28-7.19 (m, 7H), 6.61 (m, 2H), 0.16 (s,

9H, Si(CHs)s). *C {1H} NMR (126 MHz, CDCls) § 140.3, 137.6, 136.4, 134.2, 132.1,
130.7, 130.4, 129.6, 129.0, 128.4, 127.7, 127.2, -1.1.

S

Vess: 0. (E)_-Methyl_ 3-(3-(((2-cyano-5-methoxyphenoxy)suIfonyl)rnethyl)-_S-
s* (trimethylsilyl)phenyl)acrylate(Scheme 3, Entry 7e):oily liquid.
0 OMe| [solated through 100-200 mesh silica gel using pet ether: ethyl acetate
jij (80:20 v/v) mixture as eluent. Isolated yield: 57% (25 mg). *H NMR
(400 MHz, CDCl3) 8 7.74 — 7.68 (m, 1H), 7.68 — 7.65 (m, 2H), 7.63 (s,
1H), 7.59 (dd, *Jun = 9.7, *Jun = 1.4 Hz, 1H), 6.89 (m, 2H, 0,p-CeHa{5-
OMe, 2-CN}), 6.50 (d, *Jun = 16.0 Hz, 1H, CH), 4.74 (s, 2H, CH,), 3.84 (s, 3H, OCH3), 3.81 (s, 3H,
OCHs), 0.30 (s, 9H, Si(CHs)3)). *C{1H} NMR (126 MHz, CDCls) & 167.4, 164.3, 151.9, 144.2,
143.2,137.8, 134.6, 134.4, 130.7, 126.7, 119.1, 114.0, 109.3, 58.5, 56.3, 52.0, -1.1.

Me;Si
o) ‘
Me . NC

AN

MeO™ ~O

2-Cyano-5-methoxyphenyl  (6'-acetyl-5-(trimethylsilyl)-1',2",3",4'-
tetrahydro-[1,1'-biphenyl]-3-yl)methanesulfonate (Scheme 3, Entry

:©/OME 526

(0]
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7f):0ily liquid. Isolated through 100-200 mesh silica gel using pet ether: ethyl acetate (80:20 v/v)
mixture as eluent. Isolated yield: 55 % (55 mg). *H NMR (500 MHz, CDCl3) § 7.56 (d, *Jun = 8.7 Hz,
1H, m-Ce¢Hz{2-CN, 5-OMe}), 7.41 (d, J = 8.9 Hz, 1H), 7.36 (s, 1H, CeHs{3-SiMes}), 7.19 (t, “Jun =
3.6 Hz, 1H, CsH3{3-SiMes}), 7.14 (s, 1H, CsH3s{3-SiMes}), 6.86 (dd, *Jun = 8.7,*Jun = 2.3 Hz, 1H,
p-CsHs{2-CN, 5-OMe}), 6.72 (d, *Jun = 2.2 Hz, 1H, 0-C¢H3{2-CN, 5-OMe}), 4.65 (s, 2H, benzylic-
CHy), 4.05 (br, s, 1H, CH), 3.80 (s, 3H. OCHj3), 2.50 — 2.39 (m, 1H, CH>), 2.35 — 2.25 (m, 1H, CH>),
2.22 (s, 3H, COCHg), 1.92 — 1.82 (m, 1H, CHy), 1.77 — 1.69 (m, 1H, CH>), 1.64 (s, 1H, CH,), 1.49 —
1.43 (m, 1H, CHy), 0.25 (s, 9H, Si(CH3)3)).2*C {"H} NMR (126 MHz, CDCl3) & 198.7, 164.2, 152.0,
145.3, 142.9, 141.8, 140.8, 134.5, 133.8, 130.6, 125.3, 115.7, 113.9, 109.2, 98.8, 58.8, 56.2, 38.3,
31.2,26.2,25.9,16.8, -1.0.

Formal synthesis of TAC 101 (Scheme 4)

Me,Si
LDA, PhCHO

\©/\ OMe
SiMe; ch@/ -78°C, THF

In a two neck round bottom flask, dry THF (4 mL) were taken and then LDA (5 equiv., 70 uL) was
added to this THF at — 78 °C in N, atmosphere. After 15 minute of stirring at — 78 °C, substrate(0.1
mmol, 47 mg) ( diluted in 3 mL THF) was added dropwise by syringe in N, atmosphere to the
reaction mixture. When the addition of substrate is complete, benzaldehyde (2 equiv. 20 pL) (diluted
in 8 mL THF) was added to the reaction mixture by syringe in N, atmosphere at — 78 °C dropwise.
The total reaction mixture was stirred in N atmosphere for overnight. After that the reaction was
guenched with brine solution and performed column chromatography to isolate desired product. Total
isolated yield of the desired product 55 % (with E:Z 1:1 ratio).

(E)-(5-Styryl-1,3-phenylene)bis(trimethylsilane) (Scheme 4):white solid. Isolated through 100-200
mesh silica gel using pet ether as eluent. *H NMR (500 MHz, CDCl3) § 7.65 (s, 2H, 0-CsH3{3,5-di-
SiMes}), 7.58 — 7.53 (m, 3H), 7.37 (t, J = 7.7 Hz, 2H), 7.29 — 7.27 (m, 1H), 7.14 (d, *Jun = 8.8 Hz,
2H), 0.31 (s, 18H, Si(CHs)3). C {*H} NMR (126 MHz, CDCls) & 140.1, 137.7, 135.7, 132.3, 129.4,
128.9, 128.9, 128.7, 127.7, 126.7, -0.8.

(2)-(5-styryl-1,3-phenylene)bis(trimethylsilane) (Scheme 4):white solid. Isolated through 100-200
mesh silica gel using pet ether as eluent. *"H NMR (500 MHz, CDClz) & 7.45 (s, 1H, p-CsH3{3,5-di-
SiMes}), 7.38 (s, 2H, 0-CeHs{3,5-di-SiMes}), 7.28 (t, J = 2.7 Hz, 1H), 7.25 — 7.20 (m, 3H), 7.21 —
7.18 (m, 1H), 6.61 (d, J = 8.0 Hz, 2H), 0.16 (s, 18H, Si(CH3)3). *C {*H} NMR (126 MHz, CDCl3) &
139.3, 137.8, 136.9, 135.4, 134.8, 130.9, 130.3, 129.0, 128.4, 127.2, -1.0.

SiMe;
Me;Si SiMe;

3,5-bis(trimethylsilyl)benzaldehyde: In mortar pestle KMnO4(50 mg), CuSO. (25 mg), was ground
to dust, the 4 puL of H,O added to in and mixter the mixture properly. The the total mixture was
trasfered to a round bottom flask and dichloromrthane (1 mL DCM) was added to it. To the stirred
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suspension of the mixture, the substrate diluted in 1 mL DCM was added dropwise. After that, tert-
butyl alcohol (13 pL)was added tothis reaction mixture. After that the reaction mixture was refluxed
for 5 min, then cooled to room temperature and stirred for 1 h. Then the reaction mixture was filtered
through celite and washed with DCM and checked in GCMS. For the deired product [M]+ 250.1.

De-protection of acid moieties and recovery of the directing template (Scheme 5):

(3-(Trimethylsilyl)phenyl)methanesulfonic acid: In a clean, oven—dried reaction tube, with
previously placed magnetic stir—bar, 2-Cyano-5-methoxyphenyl (3-
(trimethylsilyl)phenyl)methanesulfonate (0.1 mmol, 37 mg) was taken. Then the 10% KOH in MeOH
was added to dissolve it. The reaction mixture was stirred at room temperature till full
$7 | conversion of starting material. After that, methanol was evaporated to dryness. Then
5mL ethyl acetate was added to the reaction mixture and the reaction mixture was
SiMe acidified with 2 (N) HCI solution. White solid (3-
(trimethylsilyl)phenyl)methanesulfonic acid was isolted. Yield 85%. And the organic portion was
dried and concentrated to get pure 2-cyano phenol. : *H NMR (500 MHz, DMSO) & 7.41 (s, 1H, o-
CsHa{3-SiMes), 7.36 — 7.29 (m, 2H,CsH4{3-SiMe3)), 7.25 (t, *Jun = 7.4 Hz, 1H, m-CsHs{3-SiMe3)),
3.72 (s, 2H, CHy), 0.23 (s, 9H, Si(CHs)s). °C {*H} NMR (126 MHz, DMSO) & 138.7, 135.1, 134.6,
131.1, 130.9, 127.1, 57.6, -1.0.

Starting materials

Synthesis of sulphonyl chloride from benzyl chloride: In anoven dried clean round bottom flask
charged with magnetic stir-bar, benzyl chloride derivative (100 mmol) and thiourea (100
mmol, 7.6 gm) were taken. Absolute ethanol (100 mL) was added to the reactant mixture and
refluxed at 96°C. After 3 h the reaction was taken out and evaporated under reduced pressure
to obtained white solid salt. At next step, N-chlorosuccinimide (NCS) (400 mmol; 53.4 gm)
was taken in round bottom flask and was suspended in MeCN (100 ML) and 2(N) HCI (20
mL). The reaction mixture was stirred at 0 °C for 15 min. Then, the obtained solid
compound was added in portion to the suspension in order to obtain a clear solution. The
solution was transferred to room temperature and stirred for another 1 h. The solution was
evaporated under reduced pressure to remove the MeCN. The remaining aqueous portion was
extracted with ethyl acetate. The organic portion was dried over anhydrous Na2SO4 and the
crude mixture was evaporated and purified by column chromatography through silica gel
(100-200 mesh size) and petroleum ether/ ethyl acetate as the eluent.

Synthesis of sulphonic ester from sulphonyl chloride: An oven dried clean round bottom flask
was charged with magnetic stir-bar and 2-hydroxy-4-methoxy benzonitrile followed by
anhyd. DCM. Then under nitrogen atmosphere EtsN was added to the reaction miture to get a
cler solution. After 10 mins, sulphonyl chloride was added in portion and the reaction mixture
was transferred to room temperature and stirred overnight. The progress of the reaction was
monitored by TLC. Upon completion the reaction was quenched by adding water and the
desired compound was extracted with ethyl acetate. Combined organic portion was dried over
anhydrous Na2SQO4. The crude mixture was concentrated under reduced pressure and purified
by column chromatography using silica gel (100-200 mesh size) and petroleum ether/ ethyl
acetate as the eluent.
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2-Cyano-5-methoxyphenyl phenylmethanesulfonate: White solid. *H NMR
(500 MHz, CDCI3) § 7.58 (d, *Jun = 8.4 Hz, 1H, m-C¢Hs{2-CN, 5-OMe}),
7.52 (dd, *Jum = 6.2, “Jun = 3.1 Hz, 2H, CeHs), 7.43 (dd, *Jun = 9.1, 6.0 Hz,
3H, CsHs), 6.88 (m, 2H, 0,p-CsHz{2-CN, 5-OMe), 4.72 (s, 2H, CH>), 3.82 (s,
3H, OCHs). C {1H} NMR (126 MHz, CDCls) § 164.2, 151.9, 134.6, 131.3,

129.7, 129.3, 126.5, 115.7, 114.0, 109.2, 98.8, 58.7, 56.3.

OMe

Br

B

4-
(400 MHz, CDCl3) & 7.79 (d, “Jun = 2.4 Hz, 1H, m-CeHs{2-CN, 4-Br}), 7.70
(dd, 2Ju = 8.9 Hz, “Jun = 2.4 Hz, 1H, m-CsH3{2-CN, 4-Br}), 7.56 — 7.48 (m,
2H, CeHs), 7.48 — 7.38 (m, 3H, CsHs), 7.23 (d, J = 8.9 Hz, 1H, 0-CeHs{2-CN, 4-

2-Cyano-3,5-dimethoxyphenyl phenylmethanesulfonate: White solid. 'H
NMR (400 MHz, CDCl3) & 7.58 — 7.48 (m, 2H, C¢Hs), 7.47 — 7.34 (m, 3H,
CsHs), 6.49 (d, *Jun = 2.1 Hz, 1H, CeH2{2-CN, 3,5-di-OMe}), 6.38 (d, *Jun=
2.1 Hz, 1H, C¢H2{2-CN, 3,5-di-OMe}), 4.71 (s, 2H), 3.91 (s, 3H), 3.81 (s,
3H). **C {1H} NMR (126 MHz, CDCl3) & 165.0, 163.3, 152.7, 131.3, 129.7,
129.2, 126.6, 113.4, 100.9, 97.4, 89.6, 58.8, 56.7, 56.3.

Bromo-2-cyanophenyl phenylmethanesulfonate: White solid. *H NMR

r}), 4.72 (s, 2H, CH,). *C {1H} NMR (101 MHz, CDCls) & 149.3, 137.7,

136.2, 131.2, 129.9, 129.3, 126.2, 125.0, 120.4, 113.8, 109.2, 58.8.

2-Cyano-5-methoxyphenyl (4-fluorophenyl)methanesulfonate: White
solid. *H NMR (500 MHz, CDCl3) § 7.61 (d, J = 8.6 Hz, 1H, m-CsHs{2-
CN, 5-OMe}), 7.54 (m, 2H, CsHs{4-F}), 7.17 — 7.12 (m, 2H, CsHs{4-F}),
6.96 — 6.88 (m, 2H, o,p-CsH3z{2-CN, 5-OMe}), 4.72 (s, 3H, CHy), 3.87 (s,

247.5 Hz) 151.7, 134.6
115.6, 113.9, 109.3, 98.

3H, OCH3).*C {*H} NMR (126 MHz, CDCl3) & 164.56, 163.6 (d, Jcr =
, 133.1 (d, 3Jcr = 8.7 Hz), 122.4 (d, *Jce= 3.7 Hz), 116.3 (d, 2Jcr = 21.2 Hz),
6,57.7, 56.2.

2-Cyano-5-methoxyphenyl (2,6-difluorophenyl)methanesulfonate: White
solid. *H NMR (400 MHz, CDClg) § 7.61 — 7.57 (m, 1H, m-CsHs{2-CN, 5-
OMe}), 7.43 (tt, *Jun = 8.4 Hz, *Jue =6.4 Hz, 1H, p-CsHs{2,6-di-F}), 7.06 —
6.98 (M, 2H, m-CsH3{2,6-di-F}), 6.97 (d, “Jus = 2.4 Hz, 1H, 0-CsH3{2-CN, 5-
OMe), 6.93 — 6.86 (m, 1H, p-CsHz{2-CN, 5-OMe}), 4.87 (s, 2H, CH>), 3.85

(s, 3H, OCH,).2*C {*H} NMR (101 MHz, CDCl3) & 164.2, 161.9 (d, “Jcr = 246 Hz), 151.3, 134.79,

132.2 (d, 3Jcr = 10 Hz),

115.2, 114.0, 112.1 (d, “Jcr = 25 Hz), 109.2, 104.2, 99.1, 56.3, 46.6.

2-Cyano-5-methoxyphenyl (2,4-difluorophenyl)methanesulfonate:
White solid. *"H NMR (500 MHz, CDCls) § 7.66 — 7.52 (m, 2H, m-CsH3{2-
CN, 5-OMe} and m-CsHs{2,4-di-F}), 7.06 — 6.82 (m, 4H, o,p-CsHz{2-CN,
5-OMe}, CeHs{2,4-di-F}), 4.76 (s, 2H, CH,), 3.85 (d, J = 4.0 Hz, 3H,
OCHs). **C {"H} NMR (126 MHz, CDCl3) § 164.3, 164.1 (dd, *Jcr = 252

Hz,%Jcr = 11.3 Hz) 162

%Jcr = 3.8 Hz), 115.5, 114.0, 112.5 (dd, 2Jcr = 25.2 Hz,"Jcr = 3.8 Hz), 110.4 (dd, 2Jcr = 15.1 Hz,"Jcr

3.8 Hz), 109.2, 104.8 (t,

8 (dd, YJcr = 254.5 Hz, ®Jcr =12.6 Hz), 151.5, 134.7, 134.0 (dd, 3Jcr = 8.8 Hz,

2Jcr =25.2 Hz), 98.7, 56.3, 51.3 (d, 3Jcr = 2.5 Hz).

2-Cyano-5-methoxyphenyl  (2-fluorophenyl)methanesulfonate: ~ White
solid. '"H NMR (500 MHz, CDCl3) § 7.61 — 7.55 (m, 2H, m-CgHs{2-CN, 5-
OMe}, and p-CeHs{2-F}), 7.46 — 7.39 (m, 1H, m-CeHs{2-F}), 7.22 (td,
3JHH/A'\]HF =7.6 HZ, 4JHH =09 HZ, 1H, 0-C6H4{2-F}), 7.16 (t, SJHH =9.0 HZ,
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1H, m-CeHa{2-F}), 6.91 (d, “Jus= 2.4 Hz, 1H, 0-CeH3{2-CN, 5-OMe}), 6.88 (dd, *Jun = 8.7 Hz, *Jnn
= 2.4 Hz, 1H, p-CeHz{2-CN, 5-OMe}), 4.80 (s, 2H, CHy), 3.83 (s, 3H, OCH3).°C {*H} NMR (126
MHz, CDCls) § 164.2, 161.5 (d, “Jcr = 252 Hz), 151.6, 134.7, 133.0 (d, “Jcr = 1.3 Hz), 132.0 (d, *Jcr
= 8.8 Hz), 124.95, 124.9 (d, 3Jcr = 3.8 Hz), 116.2 (d, 2Jcr = 21.4 Hz), 115.5, 114.2 (d, 2Jcr = 15.1 Hz),
114.0, 109.2, 98.8, 56.2, 51.7 (d, *Jcr = 3.8 Hz).

Me 2-Cyano-5-methoxyphenyl o-tolylmethanesulfonate: White solid. *H NMR
g,/o (500 MHz, CDCl3) 8 7.60 (d, *Juu = 8.7 Hz, 1H, m-CeHz{2-CN, 5-OMe}),
@Aé omel 7:49 (d, 3Jun = 7.6 Hz, 1H, CeH4{2-Me}), 7.34 (dd, 3Jun = 10.7 Hz, *Jun = 4.1
jij Hz, 1H, CsHs{2-Me}), 7.27 (t, *Jun = 8.1 Hz, 2H, CeHs{2-Me}), 6.90 (dd,

NC 3Jum = 8.7 Hz,*Jun = 2.4 Hz, 1H, p-CsH3{2-CN, 5-OMe}), 6.86 (d, *Jun = 2.3

Hz, 1H, 0-CeH3{2-CN, 5-OMe}), 4.81 (s, 2H, CH,), 3.84 (s, 3H, OCH3), 2.51 (s, 3H, CH3).*C {*H}
NMR (126 MHz, CDCls) & 164.3, 151.8, 138.9, 134.6, 132.4, 131.3, 130.0, 126.8, 125.0, 115.7,
114.1, 109.3, 99.0, 56.3, 56.1, 19.8.

Cl 2-Cyano-5-methoxyphenyl  (2-chlorophenyl)methanesulfonate:  White
©/\§¢O solid. *H NMR (500 MHz, CDCl3) § 7.65 (dt, *Jus = 10.2 Hz, *Juq = 5.1 Hz,
d ome| 1H, CeHs{2-Cl}), 7.61 — 7.55 (m, 1H, m-C¢Hs{2-CN, 5-OMe}), 7.51 — 7.46
]@/ (m, 1H, C6H4{2-C|}), 742 -7.31 (m, 2H, C6H4{2-C|}), 6.92 (d, 4J|-||-|= 3.9 Hz,

NC 1H, 0-CsH3{2-CN, 5-OMe}), 6.90 — 6.85 (m, 1H, p-C¢Hz{2-CN, 5-OMe}),

4.96 (s, 2H, CHy), 3.84 (s, 3H, OCHs).C {*H} NMR (126 MHz, CDCls) & 164.3, 151.6, 135.8,
134.7,133.3, 131.2, 130.4, 127.6, 125.1, 115.5, 114.0, 109.2, 98.9, 56.3, 55.5.

0 2-Cyano-3,5-dimethoxyphenyl m-tolylmethanesulfonate: White solid.

Me@ﬂ?p IH NMR (400 MHz, CDCls) § 7.31 (m,3H, CsH4{3-Me}), 7.23 (d, “Jun =

0 OMe| 3.5 Hz, 1H, 0-CsHs{3-Me}), 6.50 (d, “Jus = 1.7 Hz, 1H, CsH,{2-CN, 3,5-

j;j di-OMe}), 6.37 (d, “Jun= 1.6 Hz, 1H, CeH{2-CN, 3,5-di-OMe}), 4.67 (s,

OMe 2H, CH,), 3.91 (s, 3H, OCHj), 3.81 (s, 3H, OCHs3), 2.37 (s, 3H, CH3). °C

{*H} NMR (126 MHz, CDCl3) & 165.0, 163.3, 152.8, 139.1, 131.9, 130.5,
129.1, 128.3, 126.4, 113.4, 100.9, 97.3, 89.6, 58.8, 56.6, 56.3, 21.4.

NC

o 2-Cyano-5-methoxyphenyl (3-fluorophenyl)methanesulfonate: White
F\Oﬂé/p solid. *H NMR (400 MHz, CDCls) & 7.60 — 7.55 (m, 1H, m-CgHs{2-CN, 5-
o OMe| OMe}), 7.44 — 7.37 (m, 1H, CsH{3-F}), 7.31 (d, 3Jun= 8.1 Hz, 1H,
jij CeH4{3-F}), 7.26 — 7.23 (m, 1H, CsH4{3-F}), 7.16 — 7.10 (m, 1H, CsH4{3-
F}), 6.92 — 6.86 (M, 2H, 0,p-CsH3z{2-CN, 5-OMe}), 4.71 (s, 2H, CH>), 3.84
(s, 3H, OCHs). C {*H} NMR (101 MHz, CDCls) § 164.3, 162.9 (d, *Jcr = 246 Hz), 151.7, 134.6,
130.8 (d, ®Jcr = 8 Hz) 128.6 (d, *Jcr = 8 Hz) 127.0 (d, “Jcr = 3 Hz), 118.2 (d, 2Jcr = 23 Hz), 116.8 (d,
2)cr = 21 Hz), 115.6, 114.0, 109.4, 98.7, 58.1, 56.3.

0 2-Cyano-5-methoxyphenyl (3-chlorophenyl)methanesulfonate: White

C'\©ﬂ§//o solid. '"H NMR (500 MHz, CDCls) & 7.59 (d, %Ju+ = 8.2 Hz, 1H, m-

O OMe| CgH3{2-CN, 5-OMe}), 7.52 (s, 1H, 2-CeHs{3-CI}), 7.41 (m, 2H, CsH4{3-

jij ClI}), 7.36 (m, 1H, CsHs{3-CI}), 6.95 — 6.84 (m, 2H, 0,p-CeHa{2-CN, 5-

OMe}), 4.68 (s, 2H, CH5), 3.85 (d, J = 1.6 Hz, 3H, OCH3).*C {*H} NMR

(126 MHz, CDCls) 6 164.3, 151.7, 135.1, 134.6, 131.2, 130.5, 130.0, 129.5, 128.4, 115.6, 114.1,
109.4, 98.8, 58.0, 56.3.

Cl 2-Cyano-3,5-dimethoxyphenyl (2,4-dichlorophenyl)methanesulfonate:
/@A('S?//O White solid. *H NMR (500 MHz, CDClz) § 7.60 (d, *Jun= 8.3 Hz, 1H, 6-
cl © OMe $30
NC
OMe




CeHs{2,4-di-Cl}), 7.50 (d, “Jun= 1.8 Hz, 1H, 3-CeHs{2,4-di-Cl}), 7.34 (dd, *J= 8.3 Hz, “Ju = 1.9
Hz, 1H, 5-CsH3{2,4-di-Cl}), 6.54 (d, “Ju= 1.9 Hz, 1H, CsH2{2-CN, 3,5-di-OMe}), 6.39 (d, “Jn= 1.8
Hz, 1H, CeH.{2-CN, 3,5-di-OMe}), 4.91 (s, 2H, CH,), 3.92 (s, 3H, OCHs), 3.84 (s, 3H, OCHs). °C
{*H} NMR (126 MHz, CDCls3) 5 165.0, 163.4, 152.4, 136.7, 136.6, 134.0, 130.3, 128.1, 123.8, 113.3,
100.8, 97.5, 89.6, 56.7, 56.4, 55.1.

al 2-Cyano-5-methoxyphenyl (2,4-dichlorophenyl)methanesulfonate:

E/,o White solid. *"H NMR (400 MHz, CDCls) & 7.61 (d, ®Jun = 8.7 Hz, 2H, m-

ol (I) OMe C6H3{2-CN, §-OMG} and 6-C6H3{2,4-di-C|}), 7.52 (d, 4J|-||-|= 2.1 HZ, 1H,
jij/ 3-CeH3{2,4-di-Cl}), 7.35 (dd, *Jun =8.3, “Jun = 2.1 Hz, 1H, 5-CsH3{2,4-

NC di-Cl1}), 6.94 (d, “Jun = 2.4 Hz, 1H, m-CeHs{2-CN, 5-OMe}), 6.90 (dd,

3Jun = 8.7, “Jun = 2.4 Hz, 1H, m-CeH3{2-CN, 5-OMe}), 4.92 (s, 2H, CH,), 3.86 (s, 3H, OCH,). *C
{*H} NMR (126 MHz, CDCl3) § 164.3, 151.5, 136.8, 136.6, 134.7, 134.0, 130.4, 128.1, 123.7, 115.5,
114.1, 109.3, 98.8, 56.3, 55.0.

o 2-Cyano-5-methoxyphenyl (3,4-difluorophenyl)methanesulfonate:
FDA'SI'//O White solid. *H NMR (500 MHz, CDCls) & 7.60 (d, 3Ju+ = 7.1 Hz, 1H, m-
F 0 OMe|  CgH3{2-CN, 5-OMe}), 7.41 — 7.35 (m, 1H, CsHs{3,4-di-F}), 7.31 — 7.26

chij (m, 1H, CeHa{3,4-di-F}), 7.22 (m, 1H, CsHs{3,4-di-F}), 6.93 (d, “Jun= 2.3

Hz, 1H, 0-CeHs{2-CN, 5-OMe}), 6.92 — 6.88 (m, 1H, p-CsHs{2-CN, 5-
OMe}), 4.67 (s, 2H, CHy), 3.86 (s, 3H, OCH3).53C {*H} NMR (126 MHz, CDCls) & 164.3, 152.5,
152.4, 151.6, 151.5, 151.5, 150.4, 150.3, 149.6, 134.6, 127.2, 127.8, 127.7, 123.4, 120.4, 120.3, 118.3,
118.1, 115.6, 114.0, 109.4, 98.6, 57.2, 56.3.

o 2-Cyano-5-methoxyphenyl (2,5-difluorophenyl)methanesulfonate:
F\©\/\IS'I//O White solid. *H NMR (500 MHz, CDCls) & 7.59 (d, *Jun = 8.7 Hz, 1H, m-
g © OMe| CgH3{2-CN, 5-OMe}), 7.34 — 7.28 (m, 1H, CsHs{2,5-di-F}), 7.17 — 7.10

N Cj@/ (m, 2H, CeH3{2,5-di-F}), 6.95 (d, *Jun = 2.3 Hz, 1H, 0-CsH3{2-CN, 5-

OMe}), 6.90 (dd, 3Jun = 8.7 Hz, “Jun = 2.4 Hz, 1H, p-CeHs{2-CN, 5-
OMe}), 4.77 (s, 2H, CH,), 3.86 (s, 3H, OCH3).”*C {*H} NMR (126 MHz, CDCls) § 164.3, 158.7 (d,
Lne = 242 Hz) 157.6 (d, “Jue = 244 Hz), 151.4, 134.7, 119.2 (dd, 2Jue = 25.2 Hz, 3Jue= 2.5 Hz), 118.6
(dd, 2Jur= 23.9 Hz, 3Jur = 8.8 Hz), 117.4 (dd, 2nr = 23.9 Hz, *Jur = 8.8 Hz), 115.7 (dd, 2Jur = 17.6
Hz, % =8.8 Hz), 115.4, 114.1, 109.3, 98.9, 56.3, 51.5.

0 2-Cyano-5-methoxyphenyl (3-chloro-4-
ClD/\ls://O fluorophenyl)methanesulfonate: White solid. *H NMR (500 MHz,
F 0 OMe| CDCl3) 8 7.62 — 7.56 (m, 2H, m-CgH3{2-CN, 5-OMe} and CsHz{3-Cl, 4-
NC:©/ FY), 7.43 (ddd, ®Jun= 8.4 Hz, “Jur = 4.4, “Jun = 2.3 Hz, 1H, CeHs{3-Cl, 4-

F}), 7.21 (t, *Jnnme= 8.6 Hz, 1H, CeH3{3-Cl, 4-F}), 6.93 (d, “Jun = 2.4 Hz,
1H, 0-CsH3{2-CN, 5-OMe}), 6.90 (dd, 3Jun = 8.7, “Jun = 2.4 Hz, 1H, p-CeHs{2-CN, 5-OMe}), 4.67
(s, 2H, CHy), 3.86 (s, 3H, OCHs)."*C {*H} NMR (126 MHz, CDCl3) & 164.3, 159.1 (d, *Jue= 252 Hz),
151.6, 134.6, 133.4, 133.1, 131.2 (d, *Jue= 7.6 Hz), 130.9 (d, *Jue= 7.6 Hz), 123.6 (d, “Jnur= 3.8 Hz)
122.1 (d, 2ue= 18.9 Hz), 117.5 (d, 2Jue= 21.4 Hz), 115.7, 114.1, 109.4, 98.7, 57.4, 56.3.

Cl 2-Cyano-5-methoxyphenyl  (2-chloro-6-fluorophenyl)methanesulfonate:
2/,0 White solid. *H NMR (500 MHz, CDCls) § 7.57 (d, J = 8.7 Hz, 1H, m-

4 omel CsH3{2-CN, 5-OMe}), 7.37 (m, 1H, CsHs{2-Cl, 6-F}), 7.31 (d, J = 8.1 Hz,

F jij 1H, CsHs{2-Cl, 6-F}), 7.11 (m, 1H, CeHs{2-Cl, 6-F}), 6.95 (d, “Jus = 2.4 Hz,

NC 1H, 0-CsH3{2-CN, 5-OMe}), 6.89 (dd, *Jun = 8.7, “Jun= 2.4 Hz, 1H, p-

CsH3{2-CN, 5-OMe}), 5.02 (d, J = 1.3 Hz, 2H, CHy), 3.83 (s, 3H, OCH3).*C NMR (126 MHz,
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CDCl3) & 164.2, 162.2 (d, YJcr = 253 Hz), 151.2, 136.9 (d, *Jcr = 3.8 Hz), 134.7, 132.0 (d, 3Jcr = 8.8
Hz), 126.1 (d, “Jce= 3.8 Hz), 115.2, 114.8 (d,2Jcr = 22.7 Hz), 114.3 (d, 2Jcr =17.6 Hz), 114.0, 109.3,
99.0, 56.2, 50.0 (d, 3Jcr = 2.5 Hz).

F 2-Cyano-5-methoxyphenyl (3-chloro-2-

cl ('s)"/o fluorophenyl)methanesulfonate: White solid. *H NMR (500 MHz,
\©ﬂé omel CDCls) 8 7.58 (d, *Jun = 11.9 Hz, 1H, m-CeHs{2-CN, 5-OMe}), 7.49 (m,
jj 2H, CeHo{2-F, 3-CI}), 7.21 — 7.14 (m, 1H, CeHa{2-F, 3-CI}), 6.95 (d, *Jm

NC = 2.3 Hz, 1H, 0-CsH3{2-CN, 5-OMe}), 6.90 (dd, ®Jun = 8.7, Jun = 2.3

Hz, 1H, , p-CsHs{2-CN, 5-OMe}), 4.81 (s, 2H, CHy), 3.85 (s, 3H, OCH;).*C NMR (126 MHz,
CDCl3) 8 164.3, 157.2 (d, YJcr = 253.3 Hz), 151.4, 134.7, 132.5, 131.2 (d, 2.52 Hz), 125.3 (d, *Jcr =5
Hz), 122.2, 116.0 (d, *Jcr = 13.9 Hz), 115.4, 114.1, 109.3, 98.8, 56.3, 51.7 (d, *Jcr = 2.5 Hz).

o 2-Cyano-5-methoxyphenyl  (2,4,5-trifluorophenyl)methanesulfonate:
FII'SI'//O White solid. 'H NMR (400 MHz, CDCl3) § 7.64 — 7.56 (m, 1H, m-CgHs{2-
F g © OMe| CN, 5-OMe}), 7.51 — 7.40 (m, 1H, C¢H2{2,4,5-tri-F}), 7.12 — 7.00 (m, 1H,

NC]@ CeH2{2,4,5-tri-F}), 6.99 — 6.94 (m, 1H, 0-CsH3{2-CN, 5-OMe}), 6.92 —
6.85 (m, 1H, p-C¢Hs{2-CN, 5-OMe}), 4.73 (s, 2H, CH,), 3.87 (s, 3H,

OCHa).
F 2-Cyano-5-methoxyphenyl  (2,3,4-trifluorophenyl)methanesulfonate:
Fjijﬂg//o White solid. *H NMR (500 MHz, CDCls) & 7.59 (d, 3Jun= 7.0 Hz, 1H, m-

5 omel CeHa{2-CN, 5-OMe}), 7.35 (tdd, *Jun = 7.8, “Jne =5.5, *Jur =2.4 Hz, 1H,
F jij CoH2{2,3,4-tri-F}), 7.11 — 7.04 (m, 1H, CeHo{2,3,4-tri-F}), 6.97 (d, 3Juy =

NC 2.4 Hz, 1H, 0-CsH3{2-CN, 5-OMe}), 6.91 (dd, *Jun= 8.7 Hz, *Jun=2.4 Hz,

1H, p-CeHz{2-CN, 5-OMe}), 4.77 (s, 2H, CH,), 3.87 (s, 3H, OCH3).1*C{*H} NMR (126 MHz,
CDCl3) 6 164.3, 152.4 (ddd, “Jcr = 254.5 Hz,%Jcr = 9.4 Hz, 3Jcr = 3.8 Hz), 151.3, 150.8 (ddd,
1\]c|: = 2545 Hz, ZJCF =113 Hz, SJCF =3.8 HZ), 140.4 (dt, 1Jc|: = 2545 HZ,ZJCF =151 HZ),
134.7, 126.7- 126.6 (m), 115.4, 114.1, 113.2 (dd, 2Jcr = 12.6 Hz,%Jcr = 3.8 Hz), 112.1 (dd,
2Jcr = 12.6 Hz, 2cr = 3.8 Hz), 109.3, 98.7, 56.3, 51.2.

2-Cyano-5-methoxyphenyl 2-phenylethanesulfonate: White solid. *H
©\/\.. 0 NMR (400 MHz, CDCl3) § 7.59 (d, 3Jum = 8.7 Hz, 1H, m-CeHz{2-CN, 5-

: el OMe), 7.34 (dd, *Ju= 7.7, 6.8 Hz, 2H, CeHs), 7.31 — 7.26 (M, 3H, CoH),

j@( 7.04 (d, “Jun = 2.4 Hz, 1H,0-CsH3{2-CN, 5-OMe}), 6.91 (dd, Ju = 8.8,

“Jun = 2.4 Hz, 1H, p-CeH3{2-CN, 5-OMe}), 3.87 (s, 3H, OCHs), 3.74 —

3.67 (M, 2H, CH,), 3.41 — 3.34 (m, 2H, CH,). *C {*H} NMR (101 MHz, CDCl3) & 164.2, 151.4,
136.8, 134.6, 129.1, 128.6, 127.4, 115.5, 113.9, 109.6, 98.7, 56.3, 53.7, 29.8.

F 2-Cyano-5-methoxyphenyl 2-(4-fluorophenyl)ethanesulfonate: White
\©\/\9/0 solid. 'H NMR (400 MHz, CDCl3) & 7.59 (d, 3Juu = 8.7 Hz, 1H, m-
s~ CeHs{2-CN, 5-OMe}), 7.27 — 7.22 (m, 2H, CeHa{4-F}), 7.05 — 6.98 (m,
OQOW 3H, CeHa{4-F} and 0-CeHz{2-CN, 5-OMe}), 6.91 (dd, *Ju = 8.7 Hz,
*Jun = 2.4 Hz, 1H, p-CsHs{2-CN, 5-OMe}), 3.87 (s, 3H, OCHa), 3.70 —
3.65 (M, 2H, CH,), 3.37 — 3.32 (m, 2H, CH,). **C {*H} NMR (101 MHz,
CDCls) & 164.3, 162.2 (d, Xcr =246.7 Hz), 151.5, 134.6, 132.6 (d, “Jcr =3.3 Hz), 130.3 (d, 3Jcr =8.2
Hz), 116.0 (d, 2Jcr=21.5 Hz), 115.6, 114.0, 109.7, 98.7, 56.3, 53.8, 29.1.
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2-Cyano-5-methoxyphenyl 2-(o-tolyl)ethanesulfonate: White solid. *H
NMR (500 MHz, CDCl3) § 7.60 (d, *Juu = 8.7 Hz, 1H, m-Ce¢Hz{2-CN, 5-
OMe}), 7.24 — 7.15 (m, 4H, CeHs{2-Me}), 7.06 (d, *Jun = 2.3 Hz, 1H, o-
CeHz{2-CN, 5-OMe}), 6.91 (dd, “Jun = 8.7 Hz, “Jun = 2.4 Hz, 1H, p-
CsH3{2-CN, 5-OMe}), 3.89 (s, 3H, OCHj3), 3.71 — 3.60 (m, 2H, CH,), 3.45
—3.33 (m, 2H, CHy), 2.39 (s, 3H, CHs). **C {*H} NMR (126 MHz, CDCls3)

0 164.3, 151.4, 136.3, 135.0, 134.7, 130.9, 129.2, 127.7, 126.8, 115.5, 113.9, 109.4, 98.8, 56.3, 52.5,

27.3,19.4.

)

z

o
NC

O-n=0

2-Cyano-5-methoxyphenyl  2-(2,4-dichlorophenyl)ethanesulfonate:
White solid. *H NMR (500 MHz, CDCl3) § 7.60 (d, *Jun = 8.7 Hz, 1H,
m-CeHz{2-CN, 5-OMe}), 7.41 (d, “Jun = 2.1 Hz, 1H, 3-CeHs{2,4-di-
°l ClI}), 7.33 (d, 3Jun= 8.2 Hz, 1H, 6-CsH3{2,4-di-Cl}), 7.23 (dd, I =
8.2Hz,*Jun = 2.1 Hz, 1H, 5-CeHs{2,4-di-Cl}), 7.04 (d, *Jun = 2.4 Hz,

p-CeHz{2-CN, 5-OMe}),
3¢ {*H} NMR (126 MH
115.6, 114.1, 109.5, 98.7,

1H, 0-CsHs{2-CN, 5-OMe}), 6.91 (dd, 3Jun = 8.8 Hz, “Jun = 2.4 Hz, 1H,
3.89 (s, 3H, OCHs), 3.75 — 3.68 (M, 2H, CHy), 3.50 — 3.43 (m, 2H, CHy).
z, CDCl3) & 164.3, 151.4, 134.9, 134.7, 1344, 133.2, 132.1, 129.9, 127.9,
56.4, 51.5, 27.8.

2-Cyano-5-methoxyphenyl  3-phenylpropane-1-sulfonate:  Brown
solid. *"H NMR (500 MHz, CDCl3) § 7.59 (d, ®Jus= 7.1 Hz, 1H, m-
CeH3{2-CN, 5-OMe}), 7.35 — 7.29 (m, 2H, C¢Hs), 7.25 — 7.18 (m, 3H,
CeHs), 7.01 (d, “Jun = 2.4 Hz, 1H, 0-C¢H3{2-CN, 5-OMe}), 6.91 — 6.87

(M, 1H, p-CeHa{2-CN, 5-OMe}), 3.87 (s, 3H. OCHs), 3.47 — 3.38 (m, 2H,

CHy), 2.89 — 2.81 (m, 2H, CH,), 2.45 — 2.35 (m, 2H, CH,). C {*H} NMR (126 MHz, CDCls) &
164.2,151.5, 139.6, 134.6, 128.9, 128.7, 126.8, 115.5, 113.9, 109.6, 98.8, 56.3, 51.7, 34.0, 25.2.

NMR spectra
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Figure S116: *H NMR spectrum (400 MHz, CDCIs) of 4-Bromo-2-cyanophenyl phenylmethanesulfonate
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Figure S128: W NMR spectrum (500 MHz, CDCls) of 2-Cyano-5-methoxyphenyl (2-
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Figure S133: ¥C {*H} NMR spectrum (101 MHz, CDCl;) of 2-Cyano-5-methoxyphenyl (3-
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Figure S134: 'H NMR spectrum (500 MHz, CDCls) of 2-Cyano-5-methoxyphenyl (3-
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Figure S135: ¥C {'H} NMR spectrum (126 MHz, CDCl;) of 2-Cyano-5-methoxyphenyl (3-
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Figure S143: *C {*H} NMR spectrum (126 MHz, CDCIl;) of 2-Cyano-5-methoxyphenyl (2,5-
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Figure S144: 'H NMR spectrum (500 MHz, CDCl;) of 2-Cyano-5-methoxyphenyl (3-chloro-4-
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fluorophenyl)methanesulfonate
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Figure S148: 'H NMR spectrum (500 MHz, CDCls) of 2-Cyano-5-methoxyphenyl (3-chloro-2-
fluorophenyl)methanesulfonate
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Figure S149: BC {*H} NMR spectrum (126 MHz, CDCIlz) of 2-Cyano-5-methoxyphenyl (3-chloro-2-
fluorophenyl)methanesulfonate
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Figure S152: BC {*H} NMR spectrum (126 MHz, CDCIl;) of 2-Cyano-5-methoxyphenyl (2,3,4-

trifluorophenyl)methanesulfonate
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Figure S153: *H NMR spectrum (400 MHz, CDCls) of 2-Cyano-5-methoxyphenyl 2-phenylethanesulfonate
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Figure S154: C {'H} NMR spectrum (101 MHz, CDCI3) of 2-Cyano-5-methoxyphenyl 2-
phenylethanesulfonate
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Figure S155: 'H NMR spectrum (400 MHz, CDCl;) of 2-Cyano-5-methoxyphenyl 2-(4-

fluorophenyl)ethanesulfonate
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Figure S156: ®C {'H} NMR spectrum (101 MHz, CDCl3) of 2-Cyano-5-methoxyphenyl 2-(4-
fluorophenyl)ethanesulfonate
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Figure S157: 'H NMR spectrum (500 MHz, CDCls) of 2-Cyano-5-methoxyphenyl 2-(o-tolyl)ethanesulfonate
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Figure S158: ®C {'H} NMR spectrum (126 MHz, CDCIl;) of 2-Cyano-5-methoxyphenyl 2-(o-
tolyl)ethanesulfonate
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Figure S159: H NMR spectrum (500 MHz, CDCls) of 2-Cyano-5-methoxyphenyl 2-(2,4-
dichlorophenyl)ethanesulfonate
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Figure S160: ¥C {*H} NMR spectrum (126 MHz, CDCls) of 2-Cyano-5-methoxyphenyl 2-(2,4-

dichlorophenyl)ethanesulfonate
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Figure S161: *H NMR spectrum (500 MHz, CDCls) of 2-Cyano-5-methoxyphenyl 3-phenylpropane-1-

sulfonate
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Figure S162: 3C {*H} NMR spectrum (126 MHz, CDClIs) of 2-Cyano-5-methoxyphenyl 3-phenylpropane-1-
sulfonate
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