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1. General Information

The reagents and solvents were purchased from commercial suppliers and used
without further purification unless noted. All reactions were monitored by TLC with
silica gel-coated plates. Product purification was accomplished by flash
chromatography using 200-300 mesh silica gel. The 'H NMR (400 MHz), *C NMR
(101 MHz), and "F NMR (376 MHz or 377 MHz) spectra were recorded on a Varian
spectrometer using CDCl3; or DMSO-ds as the solvent. Measurements were done at
ambient temperature. 'H NMR chemical shifts are referenced to the residual hydrogen
signals of the deuterated solvent (7.26 ppm for CDCI3 or 2.50 ppm for DMSO-ds). The
3C NMR chemical shifts are referenced to the '*C signals of the deuterated solvent
(77.16 ppm for CDCl3 or 39.50 ppm for DMSO-ds). Abbreviations used in the
description of NMR data are listed as follows: s = singlet, d = doublet, dd = doublet of
doublet, t = triplet, m = multiplet. Mass spectra were measured with an HRMS-APCI
instrument using ESI ionization. Melting points were measured by WRS-1C Melting
Point Apparatus (Shanghai INESA Physico-Optical Instrument Co., Ltd.). UV-Vis
absorption spectra were recorded on a Shimadzu UV-2550 spectrophotometer. Light-
induced reactions were performed under 390 nm or 365 nm light irradiation using a 35
W LED lamp purchased from Xuzhou Ai Jia Electronic Technology Co., Ltd. (available
on Taobao.com). The distance from the light source to the irradiation vessel was
approximately 1.5 cm, and no filter was used in our study. A fan was employed to ensure

that the reactions remained at or near room temperature when using the LEDs.
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2. General procedure for the preparation of substrates

The starting compound 1 was synthesized according to previous corresponding
reports.!
Compounds 1r, 1s, and 1t were synthesized following the procedure below.

Br 1
A\ /NH2 7777777777 0 e I‘ Q\S/N
K2C03, Ki NH NaH N
O me sk e R
. MeCN, 80 °C, 12 h /O/ ©  THF0°C.35h R

R R = H, 1r
R =Br, 1s

R = OCHj, 1t

Procedure:

Add arylsulfonamide (20 mmol, 2.0 equiv.), KI (0.1 equiv.), and K2COs3 (2.0 equiv.)
to a stirred solution of allyl bromide (10 mmol, 1.0 equiv.) in MeCN (20 mL) at room
temperature. Then stir the resulting mixture at 80 °C for 8 h. The reaction was monitored
by TLC. The crude reaction mixture was quenched with H>O (20 mL) and extracted
with DCM (3%20 mL). The extracts were combined, dried over sodium sulfate, filtered,
and the volatiles were removed under reduced pressure. The product was purified by
column chromatography on silica gel (200-300 mesh) using a petroleum ether/ethyl
acetate mixture as the eluent to give the N-allyl arylsulfonamide.

Add N-allyl arylsulfonamide (4.0 mmol, 1.0 equiv.) to a solution of NaH (4.8 mmol)
in dry THF (20.0 mL) at 0 °C and stir for 0.5 h. Subsequently, methacryloyl chloride
(6.0 mmol, 1.5 equiv.) was slowly added dropwise into the reaction system. Stir at room
temperature for 3 h. The reaction was monitored by TLC. The crude reaction mixture
was quenched with H>O (20 mL) and extracted with DCM (3%x20 mL). The extracts
were combined, dried over sodium sulfate, filtered, and the volatiles were removed
under reduced pressure. The product was purified by column chromatography on silica
gel (200-300 mesh) using a petroleum ether/ethyl acetate mixture as the eluent to give

the products 1r, 1s, and 1t.
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3. Optimization of the reaction conditions

Table 1. Optimization of the reaction conditions*?

/

N Br.
(o]
OYK o) \©\ o
V. _Cl S
A N xS, condition A - 0/’3

~ R 0 ———— Osss
©/S\b TR condition B / 0

2a,R=H
1a 2h,R = p-Br 3aa

4ah

Entry Changes from standard conditions Yield® (%)
1 none? 3aa/90
) MeCN, THF, toluene, DCM, DMF, PhCl, 3aa/53, 68, 14, 70, 15,
EtOH, DCE, EA, DMSO, TFE as solvent 72, trace, 78, 81, trace, trace
3 DMAP, Py, Cs>COs, EtsN, NaHCO;, 3aa/47, 70, 26, trace, 81,
DBU, DABSO, NaOH, K>HPOyj as base trace, trace, trace, 58
4 0.2 mmol or 0.3 mmol of 2a 3aa/79, 87
5 1.5 equiv. or 2.5 equiv. of Na,CO3 3aa/67, 92
6 20h,28 h 3aa/76, 90
7 no base 3aa/34
8 no light 3aa/N.R.
9 none” 4ah/84
10 390 nm, 450 nm as light source 4ah/70, 43
1 MeCN, DCM, EA, NMP, DMF 4ah/20, 17, 26, 43, trace,
toluene, MeOH, DCE, HFIP as solvent trace, trace, 25, trace
12 0.15 mmol or 0.2 mmol of 2h 4ah/70, 80
13 0.1 equiv. or 0.5 equiv. of succinimide 4ah/76, 84
14 without succinimide 4ah/72
15 phthalimide or p-toluenethiol instead of succinimide 4ah/60, 51
16 2 mL THF instead of succinimide 4ah/63
17 12h,20 h 4ah/56, 84
18 no light 4ah/N.R.

@Reaction condition A: 1a (0.1 mmol), 2a (0.25 mmol), Na2COs (2.0 equiv.), and dioxane (1 mL), room temperature
under N> atmosphere, irradiation with 390 nm LEDs for 24 h. ? Reaction condition B: 1a (0.1 mmol), 2h (0.175
mmol), succinimide (0.25 equiv.) and THF (1 mL), room temperature under N2 atmosphere, irradiation with 365 nm

LEDs for 16 h. “Isolated yields based on 1a.

Initially, N-methyl-N-(benzenesulfonyl)methacrylamide 1a and readily available
benzenesulfonyl chloride 2a were used as model substrates to explore the reaction
conditions. The results are summarized in Table 1. The reactions were conducted under
irradiation with 35 W 390 nm LEDs under a nitrogen atmosphere at room temperature
for 24 h. The target product 3aa was efficiently obtained in 90% yield in dioxane (entry
1). Solvent screening showed that various solvents, including MeCN, THF, toluene,

DCM, DMEF, PhCl, EtOH, DCE, EA, DMSO, and TFE, could be employed for this
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reaction, with product yields ranging from 14% to 81% (entry 2). However, none were
as effective as dioxane, which afforded the highest yield. Subsequently, a brief
screening of different bases (DMAP, Py, Cs»CO3, EtzN, NaHCO;, DBU, DABSO,
NaOH, and K>HPOs) indicated Na,COs to be the most effective (entry 3). We then
screened the amount of 2a, the quantity of NaCO3, and the reaction time (entries 4-6).
The necessity of both the base and light irradiation for this transformation was

demonstrated by control experiments (entries 7 and 8).

Further, inspired by the above research process, we start our study with N-methyl-/N-
(benzenesulfonyl)methacrylamide 1a and 4-bromobenzenesulfonyl chloride 2h. After
detailed optimization of conditions, the target amide product 4ah was obtained in 84%
yield. The optimal conditions employed THF as solvent, a nitrogen atmosphere, room
temperature, and irradiation with 365 nm LEDs (35 W). We screened other wavelengths
(390 nm and 450 nm), but the yields were lower than with 365 nm irradiation (entry
10). In addition, the yield was significantly lower in other solvents than THF, including
MeCN (20%), DCM (17%), EA (26%), NMP (43%), DMF (trace), toluene (trace),
MeOH (trace), DCE (25%), and HFIP (trace) (entry 11). We then screened the amount
of 2h and the quantity of succinimide. (entries 12 and 13). A control experiment was
then conducted by removing the hydrogen source, succinimide, which revealed a
decrease in the 4ah yield (entry 14). Considering the importance of the hydrogen source
in this reaction, we subsequently attempted to further enhance the yield by increasing
the solvent volume and adding either phthalimide or p-toluenethiol (entries 15 and 16).
Ultimately, neither approach improved the yield. Additionally, we optimized the
reaction time and found that the starting material was completely consumed after 16 h
(entry 17). The control experiment confirms that this transition is dependent on light

irradiation (entry 18).
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4. General procedures for the synthesis of the products

4.1 General procedure A: for the synthesis of oxindoles

/
o | o "o
'/\\S/N /\\S/Cl Na,CO3 (2.0 equiv.)
A0 e} AT dioxane(1 mL), N,
390 nm LEDs, rt, 24 h o:/3:0
Ar
1 2 N

An oven-dried 25 mL reaction vial was charged with 1 (0.1 mmol, 1 equiv.), 2 (0.25
mmol, 2.5 equiv.), Na2COs (0.2 mmol, 2.0 equiv.), dioxane (1 mL), and a stir bar. The
atmosphere was exchanged by applying a vacuum and backfilling with N> (this process
was conducted three times). The reaction mixture was stirred at room temperature under
the irradiation of 35 W, 390 nm LEDs for 24 h. The reaction was monitored by TLC.
The crude reaction mixture was quenched with H>O (5 mL) and extracted with EtOAc
(3%5 mL). The extracts were combined, dried over sodium sulfate, filtered, and the
volatiles were removed under reduced pressure. The product was purified by column
chromatography on silica gel (200-300 mesh) using a petroleum ether/ethyl acetate

mixture as the eluent to give product 3.

g

N Br N 0O N
O:S:O O=g-

Other unsuccessful substrates:

O =0

3ra, trace 3sa, trace 3ta, trace

4.2 General procedure B: for the synthesis of amides
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o]
|
O\\S/N O\\ _ClI succinimide (0.25 equiv.) O\\S/\‘)J\N/
ATy A /S\b THF (1 mL), N, Ar Yy H

365 nm LEDs, rt, 16 h

An oven-dried 25 mL reaction vial was charged with 1 (0.1 mmol, 1 equiv.), 2 (0.175
mmol, 1.75 equiv.), succinimide (0.025 mmol, 0.25 equiv.), THF (1 mL), and a stir bar.
The atmosphere was exchanged by applying a vacuum and backfilling with N2 (this
process was conducted three times). The reaction mixture was stirred at room
temperature under the irradiation of 35 W, 365 nm LEDs for 16 h. The reaction was
monitored by TLC. The crude reaction mixture was quenched with H>O (5 mL) and
extracted with EtOAc (3x5 mL). The extracts were combined, dried over sodium sulfate,
filtered, and the volatiles were removed under reduced pressure. The product was
purified by column chromatography on silica gel (200-300 mesh) using a petroleum

ether/ethyl acetate mixture as the eluent to give product 4.

4.3 General procedure C: for the scale-up reaction

4.3.1. Scale-up synthesis for oxindoles

/
N
@]
@) | (@)
\\S/N \\S/CI Na,COj3; (2.0 equiv.)
! + ! . > O=g-
O 0 (@] dioxane, N, =0
390 nm LEDs, rt, 24 h
1a 2a

3aa

An oven-dried 100 mL reaction vial was charged with 1a (1.20 g, 5 mmol, 1 equiv.),
2a (12.5 mmol, 2.5 equiv.), Na,CO3 (10 mmol, 2.0 equiv.), dioxane (50 mL), and a stir
bar. The atmosphere was exchanged by applying a vacuum and backfilling with N (this
process was conducted three times). The reaction mixture was stirred at room
temperature under the irradiation of 35 W, 390 nm LEDs for 24 h. The reaction was
monitored by TLC. The crude reaction mixture was quenched with H,O (10 mL) and
extracted with EtOAc (3x10 mL). The extracts were combined, dried over sodium
sulfate, filtered, and the volatiles were removed under reduced pressure. The product
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was purified by column chromatography on silica gel (200-300 mesh) using a
petroleum ether/ethyl acetate mixture as the eluent to give product 3aa in 87% yield
(1.37 g).

An oven-dried 250 mL reaction vial was charged with 1a (2.40 g, 10 mmol, 1 equiv.),
2a (25 mmol, 2.5 equiv.), NaxCOs3 (20 mmol, 2.0 equiv.), dioxane (100 mL), and a stir
bar. The atmosphere was exchanged by applying a vacuum and backfilling with N> (this
process was conducted three times). The reaction mixture was stirred at room
temperature under the irradiation of 35 W, 390 nm LEDs for 24 h. The reaction was
monitored by TLC. The crude reaction mixture was quenched with H,O (25 mL) and
extracted with EtOAc (3%25 mL). The extracts were combined, dried over sodium
sulfate, filtered, and the volatiles were removed under reduced pressure. The product
was purified by column chromatography on silica gel (200-300 mesh) using a
petroleum ether/ethyl acetate mixture as the eluent to give product 3aa in 77% yield

(2.43 g).

4.3.2. Scale-up synthesis for amides

0o
O\\ /lll O\\S/CI \\S N/
S\\ . \b succinimide (0.25 equiv.) /©/ \E) H
©/ © 0 THF, N, Br
Br

365 nm LEDs, rt, 16 h
1a 2h 4ah

An oven-dried 100 mL reaction vial was charged with 1a (1.20 g, 5 mmol, 1 equiv.),
2h (8.75 mmol, 1.75 equiv.), succinimide (1.25 mmol, 0.25 equiv.), THF (50 mL), and
a stir bar. The atmosphere was exchanged by applying a vacuum and backfilling with
N2> (this process was conducted three times). The reaction mixture was stirred at room
temperature under the irradiation of 35 W, 365 nm LEDs for 16 h. The reaction was
monitored by TLC. The crude reaction mixture was quenched with H,O (10 mL) and
extracted with EtOAc (3x10 mL). The extracts were combined, dried over sodium
sulfate, filtered, and the volatiles were removed under reduced pressure. The product
was purified by column chromatography on silica gel (200-300 mesh) using a

petroleum ether/ethyl acetate mixture as the eluent to give product 4ah in 78% yield
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(1.55 g).

An oven-dried 250 mL reaction vial was charged with 1a (2.40 g, 10 mmol, 1 equiv.),
2h (17.50 mmol, 1.75 equiv.), succinimide (2.50 mmol, 0.25 equiv.), THF (100 mL),
and a stir bar. The atmosphere was exchanged by applying a vacuum and backfilling
with N (this process was conducted three times). The reaction mixture was stirred at
room temperature under the irradiation of 35 W, 365 nm LEDs for 16 h. The reaction
was monitored by TLC. The crude reaction mixture was quenched with H,O (25 mL)
and extracted with EtOAc (3%25 mL). The extracts were combined, dried over sodium
sulfate, filtered, and the volatiles were removed under reduced pressure. The product
was purified by column chromatography on silica gel (200-300 mesh) using a
petroleum ether/ethyl acetate mixture as the eluent to give product 4ah in 70% yield

(2.77 g).

5. Mechanism experiment

\\ C|

_N
\\ \H)k standard conditions
©/ additive (3 equiv.)

3aa

An oven-dried 25 mL reaction vial was charged with 1a (0.1 mmol, 1 equiv.), 2a
(0.25 mmol, 2.5 equiv.), Na;COs3 (0.2 mmol, 2.0 equiv.), BHT (66.06 mg, 0.3 mmol, 3
equiv.) or TEMPO (46.88 mg, 0.3 mmol, 3 equiv.), dioxane (1 mL), and a stir bar. The
atmosphere was exchanged by applying a vacuum and backfilling with N> (this process
was conducted three times). The reaction mixture was stirred at room temperature under
the irradiation of 35 W, 390 nm LEDs for 24 h. After completion, the consequence was
detected by HRMS. In both cases, product 3aa was scarcely detected, and the BHT
adduct 5 was detected by HRMS.

HRMS (ESI) m/z: [M+Na]" calcd for C21H2sNaO3S™ 383.1651; found 383.1644. As

shown in Figure S1.
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Compound Spectra (overlaid)
4 |158.1555 0.969 360.1747: + FBF Spectrum (rt: 0.686-1.783 min) LLT-TEMPO-2.d Subtract
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Figure S1. HRMS data of BHT adduct 5

O\\ /[1] O\\ Cl O\\
S, S, standard conditions Se H
0 0 + 0] — - (e} N o /O
additive (2 equiv.) ~g’
Br Br /7
(0]
1a 2h 4ah 6 Br

An oven-dried 25 mL reaction vial was charged with 1a (0.1 mmol, 1 equiv.), 2h
(0.175 mmol, 1.75 equiv.), succinimide (0.025 mmol, 0.25 equiv.), BHT (44.04 mg, 0.2
mmol, 2 equiv.) or TEMPO (31.25 mg, 0.2 mmol, 2 equiv.), THF (1 mL), and a stir bar.
The atmosphere was exchanged by applying a vacuum and backfilling with N (this
process was conducted three times). The reaction mixture was stirred at room
temperature under the irradiation of 35 W, 365 nm LEDs for 16 h. After completion,
the consequence was detected by HRMS. In both cases, product 4ah was scarcely
detected, and the BHT adduct 6 was detected by HRMS.

HRMS (ESI) m/z: [M+Na]" calcd for C21H27BrNaO3S* 461.0756; found 461.0709.

As shown in Figure S2.

Compound Spectra (overlaid)
«10° |286.2396 0.668 438.0824: + FBF Spectrum (rt: 0.568-1.582 min) LLT-TEMPO-3.d Sublract
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Figure S2. HRMS data of BHT adduct 6

comparative experiment:

An oven-dried 25 mL reaction vial was charged with 2h (0.175 mmol, 1 equiv.), BHT
(39.12 mg, 0.175 mmol, 1 equiv.), THF (1 mL), and a stir bar. The atmosphere was

exchanged by applying a vacuum and backfilling with N (this process was conducted
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three times). The reaction mixture was stirred at room temperature under the irradiation
of 35 W, 365 nm LEDs for 16 h. After completion, the consequence was detected by
HRMS. The adduct 6 was detected by HRMS.

HRMS (ESI) m/z: [M-+NH4]" calcd for C21H31BrNO3S* 456.1203; found 456.1171.
As shown in Figure S3.

Compound Spectra (overlaid)

«10° [246.1478 2.463 438.0832: + FBF Spectrum (t: 2.380-2.463 min) LLT-BHT-4.d Subtract
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Figure S3. HRMS data of BHT adduct 6

An oven-dried 25 mL reaction vial was charged with 2h (0.175 mmol), THF (1 mL),
and a stir bar. The atmosphere was exchanged by applying a vacuum and backfilling
with N (this process was conducted three times). The reaction mixture was stirred at
room temperature under the irradiation of 35 W, 365 nm LEDs for 16 h. After
completion, the consequence was detected by GC-MS. The adduct 2-

chlorotrahydrofuran was detected by GC-MS. As shown in Figure S4.

20260131-LLT #4168 RT: 391 AV:1 NL:341E8
T: 4 c EIFul ms [50.00-500.00]
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Figure S4. GC-MS data of 2-chlorotrahydrofuran
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6. Fluorescence quenching experiments

600 |- — 2h 0 equiv.
,fl.\ — 2h 1 equiv.
/ .

§>500 - f"l' —— 2h 2 equiv.
2] 1 — iv.
Z Jfﬁ\i 2h 3 equiv
2 il
= 400 - i
— :15 ";"‘\
S B AN
San0f |\
Q i }‘\\
177] L /i i
S P
= i
S 200 =/
=2 M
[ B/

100 [
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Wavelength (nm)

Figure S5. Emission spectra of 1a in the presence of increasing 2h concentrations

1.4
y=11.5464 x + 1.0184 2
R*=0.9831
13}
n
= 12 |
P—? ]
1.1}
1.0 ¢
0.00 0.01 0.02 0.03
Quencher (mol/L)

Figure S6. Stern-Volmer plot of Io/I versus

The maximum emission of the 1a (0.01 mol/L in THF) was observed at 565 nm upon
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excitation wavelength at 379 nm. Following, the addition of 2h (1.0-3.0 equiv.) led to

the gradual decrease of fluorescence intensity, as shown in Figure S5 and Figure S6.

7. UV-vis absorbance experiments

UV-vis absorbance experiment A:

Experimental details: UV-Vis absorption spectra were recorded using a 1.0 cm
quartz cuvette on a Shimadzu UV-2550 spectrophotometer, operated with a resolution
of up to 0.1 nm over a spectral range of 300—400 nm. The absorption spectra of the

individual reaction components and their mixtures were measured in dioxane solution.

2.0

la

2a

l1a+2a
1a+2a+Na,CO,

1.6

Absorbance

300 325 350 375 400
Wavelength (nm)

Figure S7. UV-vis spectra of experiment A

Preparation of a stock solution (1a): dissolve 1a (I mmol) in dioxane (10 mL)
solvent in a 10 mL volumetric flask. Dilute 40 uL of the above solution to 3 mL to
obtain the stock solution (1a).

Preparation of a stock solution (2a): dissolve 2a (I mmol) in dioxane (10 mL)
solvent in a 10 mL volumetric flask. Dilute 40 uL of the above solution to 3 mL to
obtain the stock solution (2a).

Preparation of a stock solution (1a+2a): dissolve 1a (1 mmol) and 2a (1 mmol) in
dioxane (10 mL) solvent in a 10 mL volumetric flask. Dilute 40 L of the above solution

to 3 mL to obtain the stock solution (1a+2a).
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Preparation of a stock solution (1a+2a+Na2CQ3): dissolve 1a (1 mmol), 2a (1
mmol), and Na,COs (0.1 mmol) in dioxane (10 mL) solvent in a 10 mL volumetric flask.
Dilute 40 uL of the above solution to 3 mL to obtain the stock solution (1a+2a+Na>CO3).

The results are shown in Figure S7.
UV-vis absorbance experiment B:

Experimental details: UV-Vis absorption spectra were recorded using a 1.0 cm
quartz cuvette on a Shimadzu UV-2550 spectrophotometer, operated with a resolution
of up to 0.1 nm over a spectral range of 300-400 nm. The absorption spectra of the

individual reaction components and their mixtures were measured in THF solution.

3.0

la

——2h

1a+2h
1a+2h+Succinimide

Absorbance

0.0 . : -
300 325 350 375 400

Wavelength (nm)

Figure S8. UV-vis spectra of experiment B

Preparation of a stock solution (1a): dissolve 1a (1 mmol) in THF (10 mL) solvent
in a 10 mL volumetric flask. Dilute 40 uL of the above solution to 3 mL to obtain the
stock solution (1a).

Preparation of a stock solution (2h): dissolve 2h (1 mmol) in THF (10 mL) solvent
in a 10 mL volumetric flask. Dilute 40 uL of the above solution to 3 mL to obtain the
stock solution (2h).

Preparation of a stock solution (1a+2h): dissolve 1a (1 mmol) and 2h (1 mmol) in
THF (10 mL) solvent in a 10 mL volumetric flask. Dilute 40 uL of the above solution
to 3 mL to obtain the stock solution (1a+2h).

Preparation of a stock solution (1a+2h+succinimide): dissolve 1a (1 mmol), 2a
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(1 mmol), and succinimide (0.1 mmol) in THF (10 mL) solvent in a 10 mL volumetric
flask. Dilute 40 uL of the above solution to 3 mL to obtain the stock solution

(1a+2h+succinimide). The results are shown in Figure S8.

8. Light on and off experiments

An oven-dried 25 mL reaction vial was charged with 1a (0.1 mmol, 1 equiv.), 2a (0.25
mmol, 2.5 equiv.), Na,COs3 (0.2 mmol, 2.0 equiv.), internal standard 1,3,5 trimethoxy
benzene (16.8 mg, 0.1 mmol), dioxane (1 mL), and a stir bar under N> atmosphere. The
reaction mixture was stirred at room temperature under the irradiation of 35 W, 390 nm
LEDs for 3 h. Then, 20 #L of the reaction mixture was taken from the reaction vial and
analyzed by GC. The vial was then covered with aluminum foil, and the reaction
mixture was stirred in the dark for 3 h. Another 20 xL of the reaction mixture was taken
and analyzed by GC. This procedure was repeated at time intervals, and the yield of

3aa was determined by GC. The results are shown in Figure S9.

100
—e— 3aa
o
80 - off %
°
n
S 60t 0
< ff
= .O_.
=
b
40 on
off
° °
20
on
0 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N 1
0 3 6 9 12 15 18 21 24
Time (hrs)

Figure S9. Light on-off experiment for the synthesis of 3aa

An oven-dried 25 mL reaction vial was charged with 1a (0.1 mmol, 1 equiv.), 2h
(0.175 mmol, 1.75 equiv.), succinimide (0.025 mmol, 0.25 equiv.), internal standard
1,3,5 trimethoxy benzene (23.5 mg, 0.14 mmol), THF (1 mL), and a stir bar under N>
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atmosphere. The reaction mixture was stirred at room temperature under the irradiation
of 35 W, 365 nm LEDs for 2 h. Then, 20 uL of the reaction mixture was taken from the
reaction vial and analyzed by GC. The vial was then covered with aluminum foil, and
the reaction mixture was stirred in the dark for 2 h. Another 20 uL of the reaction
mixture was taken and analyzed by GC. This procedure was repeated at time intervals,

and the yield of 4ah was determined by GC. The results are shown in Figure S10.

90
—eo— 4ah o

- %

75
[

%
off
[

60 ~

e\i °
=
.7-‘. 45
>~ on
30 o off o
15 on
0 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N 1
0 2 4 6 8 10 12 14 16

Time (hrs)

Figure S10. Light on-off experiment for the synthesis of 4ah

9. Characterization of products

0]

1
@)

1,3-dimethyl-3-((phenylsulfonyl)methyl)indolin-2-one

3aa was obtained as yellow oily liquid in 90% yield (28.38 mg), using PE/EA (10:1 to
2:1) as eluent.

TH NMR (400 MHz, Chloroform-d) § 7.51 (t, J = 7.4 Hz, 1H), 7.46 (d, J = 8.4 Hz,
2H), 7.35 (t,J=7.8 Hz, 2H), 7.27 —7.23 (m, 1H), 6.99 (d, /= 7.4 Hz, 1H), 6.87 — 6.81
(m, 2H), 3.87 (d, J=14.6 Hz, 1H), 3.69 (d, /= 14.6 Hz, 1H), 3.15 (s, 3H), 1.36 (s, 3H).
13C NMR (101 MHz, Chloroform-d) § 177.7,143.3,139.9, 133.4,129.4, 128.9, 128.7,
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127.8, 124.0, 122.6, 108.5, 61.8, 45.6, 26.6, 25.5.
HRMS (ESI/Q-TOF) m/z: [M+Na]" calcd for Ci7H;7NNaOsS™ 338.0822; found
338.0836.

1,3,6-trimethyl-3-((phenylsulfonyl)methyl)indolin-2-one

3ba was obtained as white soild in 78% yield (25.69 mg), mp 149.7-151.3 °C, using
PE/EA (10:1 to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d)  7.60 — 7.48 (m, 3H), 7.40 — 7.31 (m, 2H), 6.93
(d, J=7.5 Hz, 1H), 6.73 — 6.65 (m, 2H), 3.84 (d, J = 14.5 Hz, 1H), 3.66 (d, J = 14.5
Hz, 1H), 3.15 (s, 3H), 2.38 (s, 3H), 1.36 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 5 178.0, 143.3, 140.1, 138.8, 133.3, 128.9, 127.8,
126.6, 123.8, 123.1, 109.3, 62.0, 45.4, 26.5, 25.5, 21.9.

Data are consistent with reported in the literature.!

0]

O=g
17
0]

6-ethyl-1,3-dimethyl-3-((phenylsulfonyl)methyl)indolin-2-one

3ca was obtained as white oily liquid in 74% yield (25.41 mg), using PE/EA (10:1 to
2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) & 7.51 (t, J = 7.4 Hz, 1H), 7.47 (d, J = 7.2 Hz,
2H), 7.35 (t, J = 7.8 Hz, 2H), 6.89 (d, J = 7.5 Hz, 1H), 6.69 (d, J = 8.5 Hz, 2H), 3.85
(d, J=14.5 Hz, 1H), 3.67 (d, J = 14.6 Hz, 1H), 3.16 (s, 3H), 2.66 (q, J = 7.6 Hz, 2H),
1.36 (s, 3H), 1.27 (t, J=7.7 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 5 178.0, 145.9, 143.4, 140.0, 133.3, 128.9, 127.8,
126.7, 123.8, 122.0, 108.2, 61.9, 45.4, 29.2, 26.6, 25.5, 15.8.

HRMS (ESI/Q-TOF) m/z: [M+H]" calcd for C19H22NO3S" 344.1315; found 344.1317.

@)
1/
O
6-(tert-butyl)-1,3-dimethyl-3-((phenylsulfonyl)methyl)indolin-2-one
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3da was obtained as transparent oily liquid in 94% yield (34.92 mg), using PE/EA (10:1
to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) & 7.50 (t, J = 7.4 Hz, 1H), 7.43 (d, J = 7.3 Hz,
2H), 7.37 — 7.29 (m, 2H), 6.88 — 6.84 (m, 2H), 6.82 (s, 1H), 3.86 (d, /= 14.6 Hz, 1H),
3.69 (d,J=14.6 Hz, 1H), 3.17 (s, 3H), 1.37 (s, 3H), 1.34 (s, 9H).

13C NMR (101 MHz, Chloroform-d) § 178.0, 152.3, 143.2, 140.0, 133.2, 128.8, 127.8,
126.4,123.6,119.4, 105.7,61.9, 45.4, 35.1, 31.5, 26.5, 25.4.

Data are consistent with reported in the literature.!

1,3-dimethyl-6-phenyl-3-((phenylsulfonyl)methyl)indolin-2-one

3ea was obtained as creamy yellow oily liquid in 93% yield (36.41 mg), using PE/EA
(10:1 to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 7.59 (d, J= 6.9 Hz, 2H), 7.56 — 7.43 (m, 5H),
7.42 —7.32 (m, 3H), 7.09 — 7.00 (m, 3H), 3.92 (d, /= 14.6 Hz, 1H), 3.74 (d, J = 14.6
Hz, 1H), 3.24 (s, 3H), 1.43 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 3 177.9, 143.9, 142.2, 140.9, 140.0, 133.4, 128.9,
128.9, 128.4,127.8, 127.7, 127.2, 124.2, 121.5, 107.3, 62.0, 45.5, 26.7, 25.4.

HRMS (ESI/Q-TOF) m/z: [M+H]" calcd for C23H2oNO3S™ 392.1315; found 392.1315.

0]

/1
O

6-methoxy-1,3-dimethyl-3-((phenylsulfonyl)methyl)indolin-2-one

3fa was obtained as white oily liquid in 52% yield (17.96 mg), using PE/EA (10:1 to
2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) § 7.57 — 7.48 (m, 3H), 7.43 — 7.36 (m, 2H), 6.93
(d,J=8.1 Hz, 1H), 6.44 — 6.35 (m, 2H), 3.86 — 3.80 (m, 4H), 3.65 (d, J = 14.5 Hz, 1H),
3.13 (s, 3H), 1.35 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 5 178.3, 160.6, 144.5, 140.0, 133.4, 128.9, 127.8,
124.8,121.3, 106.4, 96.4, 62.0, 55.6, 45.2, 26.6, 25.6.

HRMS (ESI/Q-TOF) m/z: [M+H]" calcd for C1sH20NO4S* 346.1108; found 346.1110.
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1,3-dimethyl-3-((phenylsulfonyl)methyl)-6-(trifluoromethoxy)indolin-2-one

3ga was obtained as light yellow oily liquid in 87% yield (34.75 mg), using PE/EA
(10:1 to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) § 7.54 (t, J = 7.3 Hz, 1H), 7.48 (d, J = 8.4 Hz,
2H), 7.42 — 7.33 (m, 2H), 6.96 (d, J = 8.2 Hz, 1H), 6.70 — 6.66 (m, 2H), 3.88 (d, J =
14.7 Hz, 1H), 3.70 (d, J = 14.7 Hz, 1H), 3.17 (s, 3H), 1.37 (s, 3H).

I3C NMR (101 MHz, Chloroform-d) § 177.7, 149.6(q,J= 1.9 Hz), 144.8, 139.8, 133.6,
129.0, 127.8,127.6, 125.0, 120.4 (d, J=257.7 Hz), 114.4, 102.2, 61.7,45.3, 26.8, 25.3.
19F NMR (377 MHz, Chloroform-d) 5 -57.68.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for CisHi7F3NO4S™ 400.0825; found
400.0830.

0]

1
o

6-fluoro-1,3-dimethyl-3-((phenylsulfonyl)methyl)indolin-2-one

3ha was obtained as yellow oily liquid in 92% yield (30.67 mg), using PE/EA (10:1 to
2:1) as eluent.

TH NMR (400 MHz, Chloroform-d) § 7.57 — 7.51 (m, 3H), 7.43 — 7.38 (m, 2H), 6.97
(dd, /= 8.2, 5.3 Hz, 1H), 6.62 — 6.51 (m, 2H), 3.85 (d, /= 14.5 Hz, 1H), 3.67 (d, J =
14.6 Hz, 1H), 3.15 (s, 3H), 1.36 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 178.0, 163.3 (d, J = 245.9 Hz), 144.9 (d, J =
11.7 Hz), 139.9, 133.6, 129.0, 127.7, 125.2 (d, /= 9.9 Hz), 124.8 (d, /= 3.0 Hz), 108.7
(d,J=22.5Hz),97.3 (d,J=27.5Hz), 61.9,45.3, 26.7, 25.4.

19F NMR (377 MHz, Chloroform-d) & -111.29.

Data are consistent with reported in the literature.?

Cl N
(0]

I
O

6-chloro-1,3-dimethyl-3-((phenylsulfonyl)methyl)indolin-2-one
3ia was obtained as light yellow oily liquid in 94% yield (32.88 mg), using PE/EA (10:1
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to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 7.57 — 7.50 (m, 3H), 7.42 — 7.38 (m, 2H), 6.93
(d, J=17.7 Hz, 1H), 6.85 — 6.80 (m, 2H), 3.84 (d, J = 14.5 Hz, 1H), 3.67 (d, J = 14.5
Hz, 1H), 3.15 (s, 3H), 1.36 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 177.6, 144.5,139.9, 134.5, 133.6, 129.1, 127.9,
127.7,125.0, 122.4, 109.2, 61.8, 45.4, 26.7, 25.3.

Data are consistent with reported in the literature.!

Br N
(0]
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6-bromo-1,3-dimethyl-3-((phenylsulfonyl)methyl)indolin-2-one

3ja was obtained as yellow oily liquid in 90% yield (35.49 mg), using PE/EA (10:1 to
2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 7.58 — 7.50 (m, 3H), 7.44 — 7.36 (m, 2H), 7.01
—6.94 (m, 2H), 6.87 (d, J= 7.8 Hz, 1H), 3.84 (d, J = 14.5 Hz, 1H), 3.66 (d, J = 14.6
Hz, 1H), 3.15 (s, 3H), 1.35 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 3 177.5, 144.7,139.8, 133.6, 129.1, 128.4, 127.7,
125.3,125.3,122.3, 112.0, 61.8, 45.4, 26.7, 25.2.

Data are consistent with reported in the literature.!

NS
N N

1,3-dimethyl-2-0x0-3-((phenylsulfonyl)methyl)indoline-6-carbonitrile

3ka was obtained as white oily liquid in 62% yield (21.10 mg), using PE/EA (10:1 to
2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 7.65 — 7.56 (m, 3H), 7.50 — 7.41 (m, 2H), 7.29
—7.22 (m, 2H), 7.10 (s, 1H), 3.88 (d, /= 14.5 Hz, 1H), 3.69 (d, J = 14.5 Hz, 1H), 3.22
(s, 3H), 1.41 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 3 177.0, 144.2,139.7,134.9, 133.9, 129.2, 127.7,
127.0, 124.8, 118.6, 112.5, 111.1, 61.5, 45.8, 26.9, 25.1.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for CisH17N203S™ 341.0954; found
341.0960.

§19



0]

17
O

4-fluoro-1,3-dimethyl-3-((phenylsulfonyl)methyl)indolin-2-one

3la was obtained as yellow oily liquid in 78% yield (26.00 mg), using PE/EA (10:1 to
2:1) as eluent.

H NMR (400 MHz, Chloroform-d) § 7.54 (d, J = 8.3 Hz, 2H), 7.42 (d, J = 8.4 Hz,
2H), 7.10 (d, J = 8.1 Hz, 2H), 7.00 (d, J = 8.0 Hz, 2H), 5.46 (s, 1H), 3.58 (d, J=13.2
Hz, 1H), 3.49 (d, J=13.2 Hz, 1H), 2.73 (d, /= 4.7 Hz, 3H), 2.28 (s, 3H), 1.69 (s, 3H).
13C NMR (101 MHz, Chloroform-d) § 177.1, 159.2 (d, J = 247.3 Hz), 145.3 (d, J =
9.4 Hz), 139.4, 133.4, 130.7 (d, /= 8.8 Hz), 128.9, 127.7,115.2 (d, /= 19.8 Hz), 110.0
(d, J=20.6 Hz), 104.6 (d, /= 3.0 Hz), 60.7, 44.7, 27.1, 23.7.

19F NMR (376 MHz, Chloroform-d) & -119.52.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for Ci17H;7FNO3S™ 334.0908; found
334.0911.

Cl
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5-chloro-1,3-dimethyl-3-((phenylsulfonyl)methyl)indolin-2-one

3ma was obtained as white soild in 52% yield (18.19 mg), mp 150.4-152.4 °C, using
PE/EA (10:1 to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) § 7.58 — 7.52 (m, 3H), 7.44 — 7.39 (m, 2H), 7.19
(d, /=8.2 Hz, 1H), 6.96 (d, /= 7.3 Hz, 1H), 6.82 (t, /= 7.8 Hz, 1H), 3.89 (d, /= 14.6
Hz, 1H), 3.66 (d, /= 14.6 Hz, 1H), 3.50 (s, 3H), 1.36 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 177.9, 139.7,139.3, 133.6, 132.2, 131.0, 129.0,
127.9,123.3, 122.6, 115.8, 61.9, 45.4, 30.0, 25.9.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for Ci17H;7CINO3S* 350.0612; found
350.0614.

O
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7-chloro-1,3-dimethyl-3-((phenylsulfonyl)methyl)indolin-2-one
3ma’ was obtained as yellow oily liquid in 41% yield (14.34 mg), using PE/EA (10:1

Cl
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to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 4 7.57 (t,J = 7.4 Hz, 1H), 7.48 (d, /= 7.4 Hz,
2H), 7.44 —7.35 (m, 2H), 7.23 (d, /= 6.2 Hz, 1H), 6.84 — 6.75 (m, 2H), 3.88 (d, J =
14.7 Hz, 1H), 3.66 (d, J=14.7 Hz, 1H), 3.20 (s, 3H), 1.37 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 177.2,142.1,139.7, 133.7,131.1, 129.0, 128.7,
127.9,127.6, 124.5,109.4, 61.7, 45.8, 26.8, 25.3.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for C;7Hi7CINOsS™ 350.0612; found
350.0614.

1,3-dimethyl-3-((phenylsulfonyl)methyl)-1,3-dihydro-2 H-benzo|g]indol-2-one
3na was obtained as white oily liquid in 89% yield (32.52 mg), using PE/EA (10:1 to
2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 8.45 — 8.40 (m, 1H), 7.87 — 7.82 (m, 1H), 7.52
—7.47 (m, 3H), 7.41 (t, J=7.2 Hz, 3H), 7.28 — 7.22 (m, 2H), 7.15 (d, J = 8.3 Hz, 1H),
3.99 (d,J=14.6 Hz, 1H), 3.82 —3.76 (m, 4H), 1.44 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 3 179.3, 139.6, 138.5, 134.8, 133.3, 129.4, 128.8,
127.9, 126.0, 125.8, 125.3, 123.1, 121.6, 121.3, 120.8, 62.2, 45.5, 31.2, 25.6.

Data are consistent with reported in the literature.'
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4,6-difluoro-1,3-dimethyl-3-((phenylsulfonyl)methyl)indolin-2-one

3oa was obtained as creamy yellow soild in 77% yield (27.06 mg), mp 155.1-156.4 °C,
using PE/EA (10:1 to 2:1) as eluent.

TH NMR (400 MHz, Chloroform-d) § 7.60 — 7.55 (m, 3H), 7.45 — 7.41 (m, 2H), 6.45
(d, /J=8.4 Hz, 1H), 6.23 (t,J=9.6 Hz, 1H), 3.91 —3.80 (m, 2H), 3.20 (s, 3H), 1.42 (s,
3H).

13C NMR (101 MHz, Chloroform-d) 6 177.4, 164.0 (dd, J = 248.1, 13.1 Hz), 159.0
(dd, J=248.6, 14.4 Hz), 146.2 — 145.8(m), 139.4, 133.6, 129.0, 127.7, 110.7 (dd, J =
20.0, 3.4 Hz), 98.1 — 97.5 (m), 93.8 (dd, J = 27.6, 3.5 Hz), 60.8, 44.4, 27.2, 23.7.

19F NMR (377 MHz, Chloroform-d) 3 -107.34 (d,J=8.3 Hz),-116.17 (d, J= 7.9 Hz).
Data are consistent with reported in the literature.?
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1-ethyl-3,6-dimethyl-3-((phenylsulfonyl)methyl)indolin-2-one

3pa was obtained as white soild in 73% yield (25.07 mg), mp 146.3-147.9 °C, using
PE/EA (10:1 to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 4 7.57 — 7.48 (m, 3H), 7.44 — 7.32 (m, 2H), 6.88
(d,J=7.6 Hz, 1H), 6.69 (s, 1H), 6.65 (d, J=7.6 Hz, 1H), 3.87 — 3.60 (m, 4H), 2.37 (s,
3H), 1.35 (s, 3H), 1.30 (t, /= 7.3 Hz, 3H).

I3C NMR (101 MHz, Chloroform-d)  177.6, 142.4, 140.3, 138.7, 133.3, 128.9, 127.7,
126.8, 123.8, 122.9, 109.5, 61.9, 45.4, 34.9, 25.5, 21.9, 12.3.

Data are consistent with reported in the literature.’

17
O

1,3-dimethyl-3-((phenylsulfonyl)methyl)-1,3-dihydro-2H-pyrrolo[2,3-b]pyridin-
2-one

3qa was obtained as creamy yellow oily liquid in 80% yield (25.31 mg), using PE/EA
(10:1 to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 8.21 (d, J= 6.8 Hz, 1H), 7.62 — 7.55 (m, 3H),
7.51 —7.41 (m, 3H), 6.93 — 6.85 (m, 1H), 3.84 (d, J = 14.5 Hz, 1H), 3.67 (d, J = 14.5
Hz, 1H), 3.21 (s, 3H), 1.44 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 3 177.3,156.4, 147.5,139.7,133.8, 132.1, 129.2,
127.8,124.3,118.2,61.2,45.4,25.7, 24.8.

Data are consistent with reported in the literature.?
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1,3-dimethyl-3-(tosylmethyl)indolin-2-one

3ab was obtained as white oily liquid in 70% yield (23.06 mg), using PE/EA (10:1 to
2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) § 7.37 (d, J = 8.0 Hz, 2H), 7.32 — 7.24 (m, 1H),
7.16 (d,J=7.9 Hz, 2H), 7.07 (d, J= 7.3 Hz, 1H), 6.91 (t,J=7.5 Hz, 1H), 6.84 (d, J=
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7.8 Hz, 1H), 3.85 (d, /= 14.5 Hz, 1H), 3.66 (d, J = 14.5 Hz, 1H), 3.15 (s, 3H), 2.39 (s,
3H), 1.38 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 177.7, 144.4,143.3,137.0, 129.6, 129.5, 128.6,
127.9,124.2,122.5,108.4,61.9, 45.7, 26.6, 25.5, 21.6.

Data are consistent with reported in the literature.*
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3-(((4-(tert-butyl)phenyl)sulfonyl)methyl)-1,3-dimethylindolin-2-one

3ac was obtained as transparent oily liquid in 84% yield (31.21 mg), using PE/EA (10:1
to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) § 7.44 —7.33 (m, 4H), 7.28 — 7.22 (m, 1H), 7.03
(d, J=7.3 Hz, 1H), 6.88 — 6.82 (m, 2H), 3.86 (d, J = 14.5 Hz, 1H), 3.67 (d, J = 14.6
Hz, 1H), 3.16 (s, 3H), 1.38 (s, 3H), 1.31 (s, 9H).

13C NMR (101 MHz, Chloroform-d) § 177.7, 157.2, 143.3,136.9, 129.6, 128.6, 127.6,
125.9,124.1, 122.5,108.4, 61.9, 45.6, 35.2, 31.1, 26.6, 25.5.

Data are consistent with reported in the literature.’
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3-(([1,1'-biphenyl]-4-ylsulfonyl)methyl)-1,3-dimethylindolin-2-one

3ad was obtained as creamy yellow oily liquid in 79% yield (30.93 mg), using PE/EA
(10:1 to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 8 7.59 — 7.42 (m, 9H), 7.33 — 7.28 (m, 1H), 7.05
(d, J=7.4 Hz, 1H), 6.94 — 6.83 (m, 2H), 3.97 (d, J= 14.5 Hz, 1H), 3.77 (d, J = 14.6
Hz, 1H), 3.18 (s, 3H), 1.42 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 3 177.6, 146.2, 143.3,139.2, 138.3, 129.5, 129.2,
128.7,128.7, 128.4, 127.5, 127.4, 124.1, 122.5, 108.5, 62.0, 45.6, 26.6, 25.6.

HRMS (ESI/Q-TOF) m/z: [M+H]" calcd for C23H22NO3S* 392.1315; found 392.1317.
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1,3-dimethyl-3-(((4-(trifluoromethoxy)phenyl)sulfonyl)methyl)indolin-2-one
3ae was obtained as transparent oily liquid in 93% yield (37.14 mg), using PE/EA (10:1
to 2:1) as eluent.
'H NMR (400 MHz, Chloroform-d) 6 7.47 (d, J = 8.8 Hz, 2H), 7.26 (t, J = 7.7 Hz,
1H), 7.15 (d, J = 8.4 Hz, 2H), 6.92 (d, /= 7.8 Hz, 1H), 6.84 (d, J = 8.0 Hz, 2H), 3.92
(d,/=14.7Hz, 1H), 3.71 (d, J=14.7 Hz, 1H), 3.17 (s, 3H), 1.37 (s, 3H).
13C NMR (101 MHz, Chloroform-d) & 177.4, 152.6 (d, J = 1.9 Hz), 143.4, 138.1,
130.1, 129.2, 128.8, 123.8, 122.5, 120.7, 120.2 (d, J = 259.6 Hz), 108.5, 62.0, 45.5,
26.6, 25.5.
19F NMR (376 MHz, Chloroform-d) 5 -57.63.
HRMS (ESI/Q-TOF) m/z: [M+H]" caled for CisHi7F3NO4S™ 400.0825; found
400.0830.

O=g
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3-(((4-fluorophenyl)sulfonyl)methyl)-1,3-dimethylindolin-2-one

3af was obtained as transparent oily liquid in 85% yield (28.34 mg), using PE/EA (10:1
to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 7.50 — 7.42 (m, 2H), 7.31 — 7.26 (m, 1H), 7.05
—6.99 (m, 3H), 6.91 (t,J=7.5 Hz, 1H), 6.85 (d, /= 7.8 Hz, 1H), 3.90 (d, /= 14.6 Hz,
1H), 3.68 (d, J= 14.6 Hz, 1H), 3.17 (s, 3H), 1.38 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 177.5, 165.6 (d, J = 256.3 Hz), 143.3, 135.9
(d,J=3.1Hz), 130.7 (d,J=9.6 Hz), 129.4, 128.8, 124.0, 122.6, 116.2 (d, J=22.5 Hz),
108.5, 62.0, 45.6, 26.6, 25.6.

19F NMR (376 MHz, Chloroform-d) 5 -103.78.

Data are consistent with reported in the literature.’
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3-(((4-chlorophenyl)sulfonyl)methyl)-1,3-dimethylindolin-2-one

3ag was obtained as white oily liquid in 89% yield (31.13 mg), using PE/EA (10:1 to
2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 4 7.38 — 7.27 (m, 5H), 6.98 (d, J= 7.7 Hz, 1H),
6.89 (t,J=7.5 Hz, 1H), 6.84 (d, J= 7.8 Hz, 1H), 3.90 (d, J = 14.7 Hz, 1H), 3.68 (d, J
=14.6 Hz, 1H), 3.16 (s, 3H), 1.37 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 177.5, 143.3, 140.1, 138.2,129.3, 129.3, 129.2,
128.8, 124.0, 122.6, 108.5, 62.0, 45.6, 26.6, 25.6.

Data are consistent with reported in the literature.
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3-(((4-bromophenyl)sulfonyl)methyl)-1,3-dimethylindolin-2-one

3ah was obtained as white soild in 84% yield (33.12 mg), mp 170.0-172.0 °C, using
PE/EA (10:1 to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 7.49 (d, J = 8.6 Hz, 2H), 7.34 — 7.26 (m, 3H),
7.00 (d,J=6.9 Hz, 1H), 6.92 (t,/J=7.4 Hz, 1H), 6.85 (d, /= 7.8 Hz, 1H), 3.90 (d, J =
14.6 Hz, 1H), 3.67 (d, J=14.6 Hz, 1H), 3.16 (s, 3H), 1.38 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 3 177.5, 143.3, 138.7,132.2,129.4, 129.3, 128.8,
128.8, 124.0, 122.6, 108.5, 62.0, 45.6, 26.6, 25.6.

Data are consistent with reported in the literature.’
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4-(((1,3-dimethyl-2-oxoindolin-3-yl)methyl)sulfonyl)benzonitrile

3ai was obtained as white oily liquid in 58% yield (19.74 mg), using PE/EA (10:1 to
2:1) as eluent.

TH NMR (400 MHz, Chloroform-d) § 7.65 (d, J = 8.5 Hz, 2H), 7.56 (d, J = 8.5 Hz,
2H), 7.30 (t,J=7.6 Hz, 1H), 6.90 — 6.83 (m, 3H), 3.94 (d, /= 14.7 Hz, 1H), 3.72 (d, J
=14.8 Hz, 1H), 3.21 (s, 3H), 1.39 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 3 177.3, 144.0, 143.5, 132.6, 129.1, 129.0, 128.5,
123.7,122.6,117.1, 117.0, 108.7, 61.9, 45.5, 26.7, 25 4.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for CisH17N203S™ 341.0954; found
341.0960.
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3-(((2-fluorophenyl)sulfonyl)methyl)-1,3-dimethylindolin-2-one

3aj was obtained as white soild in 95% yield (31.67 mg), mp 173.4-175.2 °C, using
PE/EA (10:1 to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 4 7.55 — 7.44 (m, 1H), 7.20 — 7.08 (m, 3H), 6.97
(t,J=17.7 Hz, 1H), 6.87 (d, /= 7.4 Hz, 1H), 6.79 (d, /= 7.8 Hz, 1H), 6.67 (t, /= 7.6
Hz, 1H), 4.01 —3.90 (m, 2H), 3.18 (s, 3H), 1.39 (s, 3H).

13C NMR (101 MHz, Chloroform-d) & 177.5, 159.2 (d, J = 254.9 Hz), 143.3, 135.8
(d,J=8.5Hz), 129.7,129.1, 128.7, 127.8 (d, /= 14.6 Hz), 124.5 (d,J=3.7 Hz), 123 .4,
122.4,116.8 (d,/J=21.0 Hz), 108.4, 61.2,45.4, 26.6, 25.1.

1YF NMR (376 MHz, Chloroform-d) & -109.05.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for Ci7Hi7FNOsS™ 334.0908; found
334.0913.
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3-(((2-chlorophenyl)sulfonyl)methyl)-1,3-dimethylindolin-2-one

3ak was obtained as white soild in 91% yield (31.83 mg), mp 151.4-152.9 °C, using
PE/EA (10:1 to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 7.46 — 7.37 (m, 2H), 7.27 (d, J = 7.8 Hz, 1H),
7.15(t,J="7.7 Hz, 1H), 7.08 (t, J = 8.3 Hz, 1H), 6.81 (dd, /= 15.7, 7.6 Hz, 2H), 6.63
(t,J=7.6 Hz, 1H), 4.20 (d, /= 14.9 Hz, 1H), 4.00 (d, J = 14.9 Hz, 1H), 3.22 (s, 3H),
1.40 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 3 177.6, 143.4,137.5,134.2,132.1, 131.5, 130.9,
129.2, 128.7,127.2,123.2, 122.3, 108.3, 59.7, 45.5, 26.6, 25.1.

Data are consistent with reported in the literature.®
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3-(((2-bromophenyl)sulfonyl)methyl)-1,3-dimethylindolin-2-one

3al was obtained as white soild in 89% yield (35.09 mg), mp 153.3-155.7 °C, using
PE/EA (10:1 to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 7.65 (t, J = 8.3 Hz, 1H), 7.34 — 7.24 (m, 2H),
7.17—-17.08 (m, 2H), 6.84 — 6.76 (m, 2H), 6.62 (t,J="7.6 Hz, 1H), 4.30 (d, J = 14.9 Hz,
1H), 3.98 (d, J=15.0 Hz, 1H), 3.22 (s, 3H), 1.40 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 177.6, 143.3, 139.1, 135.0, 134.2, 131.2, 129.2,
128.7,127.8,123.2, 122.3, 120.3, 108.3, 59.3, 45.5, 26.6, 25.1.

Data are consistent with reported in the literature.’
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3-(((3-chloro-4-methylphenyl)sulfonyl)methyl)-1,3-dimethylindolin-2-one

3am was obtained as white oily liquid in 92% yield (33.47 mg), using PE/EA (10:1 to
2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 4 7.35 — 7.24 (m, 4H), 6.97 (d, J = 7.4 Hz, 1H),
6.89 — 6.84 (m, 2H), 3.89 (d, /= 14.7 Hz, 1H), 3.69 (d, J = 14.6 Hz, 1H), 3.19 (s, 3H),
2.40 (s, 3H), 1.38 (s, 3H).

13C NMR (101 MHz, Chloroform-d)  177.5, 143.3, 142.5, 138.7, 134.9, 131.4, 129.1,
128.9, 128.5,125.9, 123.9, 122.4, 108.5, 62.0, 45.5, 26.6, 25.5, 20.4.

HRMS (ESI/Q-TOF) m/z: [M+Na]" calcd for CisHisCINNaO3S* 386.0589; found
386.0599.
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3-(((3-chloro-4-fluorophenyl)sulfonyl)methyl)-1,3-dimethylindolin-2-one

3an was obtained as creamy yellow oily liquid in 94% yield (34.58 mg), using PE/EA
(10:1 to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) § 7.49 — 7.41 (m, 1H), 7.40 — 7.26 (m, 2H), 7.17
(t,J=8.5Hz, 1H), 6.97 - 6.85 (m, 3H), 3.95 (d, /= 14.7 Hz, 1H), 3.72 (d, /= 14.7 Hz,
1H), 3.23 (s, 3H), 1.40 (s, 3H).

13C NMR (101 MHz, Chloroform-d) & 177.4, 161.1 (d, J = 258.4 Hz), 143.4, 136.8
(d,J=3.8 Hz), 131.1, 129.1, 128.9, 128.4 (d, J = 8.8 Hz), 123.8, 122.4, 122.2 (d, J =
18.8 Hz), 117.3 (d, J=22.5 Hz), 108.6, 62.2, 45.5, 26.6, 25.5.

19F NMR (376 MHz, Chloroform-d) 5 -105.88.

HRMS (ESI/Q-TOF) m/z: [M+H]" calcd for Ci7HisCIFNOsS™ 368.0518; found
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368.0526.
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3-(((2,6-difluorophenyl)sulfonyl)methyl)-1,3-dimethylindolin-2-one

3ao was obtained as white soild in 96% yield (33.73 mg), mp 158.1-159.8 °C, using
PE/EA (10:1 to 2:1) as eluent.

H NMR (400 MHz, Chloroform-d) & 7.47 — 7.39 (m, 1H), 7.18 (t, J = 7.7 Hz, 1H),
6.91 - 6.78 (m, 4H), 6.68 (t, J=7.5 Hz, 1H), 3.99 —3.91 (m, 2H), 3.22 (s, 3H), 1.41 (s,
3H).

13C NMR (101 MHz, Chloroform-d) 5 177.3, 161.1 (d, J= 3.8 Hz), 158.5 (d, J=3.7
Hz), 143.5, 135.6 (t, J = 11.2 Hz), 128.8, 128.8, 122.9, 122.3, 117.7 (t, J/ = 15.4 Hz),
113.3(d,/J=3.7Hz), 113.1 (d, /= 3.6 Hz), 108.8, 62.6, 45.5, 26.6, 25.0.

YF NMR (376 MHz, Chloroform-d) 5 -106.65 (dd, J=9.4, 5.9 Hz).

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for C;7HisF2NO3S™ 352.0813; found
352.0820.
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3-((mesitylsulfonyl)methyl)-1,3-dimethylindolin-2-one

3ap was detected by HRMS.
HRMS (ESI/Q-TOF) m/z: [M+H]" calcd for C20H24NO3S™ 358.1471; found 358.1466.
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1,3-dimethyl-3-((thiophen-2-ylsulfonyl)methyl)indolin-2-one

3aq was obtained as white soild in 75% yield (24.11 mg), mp 155.4-157.7 °C, using
PE/EA (10:1 to 2:1) as eluent.

'H NMR (400 MHz, Chloroform-d) § 7.58 (d, J = 4.9 Hz, 1H), 7.34 — 7.24 (m, 1H),
7.16 (d, J=5.0 Hz, 1H), 7.10 (d, J= 7.4 Hz, 1H), 6.98 — 6.90 (m, 2H), 6.86 (d, J= 7.8
Hz, 1H), 3.96 (d, J=14.5 Hz, 1H), 3.78 (d, /= 14.6 Hz, 1H), 3.21 (s, 3H), 1.41 (s, 3H).
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13C NMR (101 MHz, Chloroform-d) 5 177.5,143.3,141.2, 134.1, 134.0, 129.5, 128.7,
127.6, 124.0, 122.6, 108.5, 63.3, 45.8, 26.6, 25.3.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for CisHisNO3S:" 322.0566; found
322.0568.
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3-((4-bromophenyl)sulfonyl)-/V,2-dimethyl-2-phenylpropanamide

4ah was obtained as white oily liquid in 84% yield (33.29 mg), using PE/EA (5:1 to

1:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 4 7.50 — 7.44 (m, 4H), 7.24 — 7.18 (m, 5H), 5.38

—5.30 (m, 1H), 4.12 (d, J = 14.9 Hz, 1H), 3.76 (d, J = 14.7 Hz, 1H), 2.70 (d, J = 4.8

Hz, 3H), 1.98 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 5 174.9, 140.0, 139.8, 132.2, 129.1, 128.8, 128.4,

127.9,126.9, 64.4,49.3,26.9, 22 4.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for C;7Hi19BrNO3S™ 396.0264; found

396.0257.
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3-((4-bromophenyl)sulfonyl)-N,2-dimethyl-2-(p-tolyl)propanamide

4bh was obtained as white soild in 82% yield (33.65 mg), mp 148.1-150.4 °C, using
PE/EA (5:1 to 1:1) as eluent.

'"H NMR (400 MHz, Chloroform-d) 5 7.48 — 7.41 (m, 2H), 7.43 — 7.36 (m, 2H), 7.06
—7.00 (m, 2H), 7.00 — 6.93 (m, 2H), 5.31 — 5.23 (m, 1H), 4.08 (d, J = 15.0 Hz, 1H),
3.80 (d,J=15.0 Hz, 1H), 2.68 (d, /= 4.8 Hz, 3H), 2.29 (s, 3H), 1.95 (s, 3H).

13C NMR (101 MHz, Chloroform-d) $ 175.2,139.9, 138.0, 136.3, 132.0, 129.4, 129.1,
128.1, 126.9, 64.3, 48.9, 26.9, 22.5, 21.0.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for CisH21BrNO3S™ 410.0420; found
410.0428.
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3-((4-bromophenyl)sulfonyl)-2-(4-ethylphenyl)-/V,2-dimethylpropanamide

4ch was obtained as white soild in 73% yield (30.98 mg), mp 157.4-160.3 °C, using
PE/EA (5:1 to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 4 7.50 — 7.39 (m, 4H), 7.11 — 7.00 (m, 4H), 5.31
—5.23 (m, 1H), 4.13 (d, /= 15.0 Hz, 1H), 3.84 (d, /= 15.0 Hz, 1H), 2.72 (d, J = 4.8
Hz, 3H), 2.67 — 2.57 (m, 2H), 1.99 (s, 3H), 1.25 (t, J = 7.6 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 175.3, 144.2, 140.0, 136.6, 132.1, 129.2, 128.3,
128.2, 127.0, 64.4, 49.1, 28.4, 27.0, 22.6, 15.4.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for Ci9H23BrNOs3S™ 424.0577; found
424.0539.
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3-((4-bromophenyl)sulfonyl)-2-(4-(tert-butyl)phenyl)-/V,2-dimethylpropanamide
4dh was obtained as transparent oily liquid in 80% yield (36.19 mg), using PE/EA (5:1
to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 7.43 —7.38 (m, 4H), 7.15 (d, J = 8.5 Hz, 2H),
7.05 (d, J = 8.6 Hz, 2H), 5.37 — 5.28 (m, 1H), 4.13 (d, J = 15.0 Hz, 1H), 3.81 (d, J =
15.0 Hz, 1H), 2.67 (d, J=4.8 Hz, 3H), 1.95 (s, 3H), 1.26 (s, 9H).

13C NMR (101 MHz, Chloroform-d) § 175.1, 150.9, 139.9, 136.4, 132.0, 129.1, 128.1,
126.6, 125.6, 64.3,48.8,34.4,31.3,26.9, 22 4.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for C,1H7BrNOsS™ 452.0890; found
452.0863.
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2-([1,1'-biphenyl]-4-yl)-3-((4-bromophenyl)sulfonyl)-/V,2-dimethylpropanamide
4eh was obtained as white soild in 83% yield (39.21 mg), mp 162.8-165.4 °C, using
PE/EA (5:1 to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d) § 7.55 —7.52 (m, 2H), 7.47 — 7.37 (m, 9H), 7.26
—7.19 (m, 2H), 5.40 — 5.32 (m, 1H), 4.13 (d, J= 15.1 Hz, 1H), 3.90 (d, J = 15.1 Hz,
1H), 2.72 (d, J=4.8 Hz, 3H), 2.02 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 5 175.0, 140.9, 139.9, 139.8, 138.3, 132.1, 129.1,
129.0, 128.2, 127.8, 127.5, 127.2, 127.1, 64.4, 49.0, 27.0, 22.5.
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HRMS (ESU/Q-TOF) m/z: [M+H]" caled for C3H2BrNOsS* 472.0577; found
472.0536.
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3-((4-bromophenyl)sulfonyl)-2-(4-methoxyphenyl)-/V,2-dimethylpropanamide
4th was obtained as white soild in 76% yield (32.40 mg), mp 155.4-158.2 °C, using
PE/EA (5:1 to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d)  7.49 — 7.36 (m, 4H), 7.09 — 7.03 (m, 2H), 6.71
—6.64 (m, 2H), 5.34 — 5.24 (m, 1H), 4.06 (d, J = 15.0 Hz, 1H), 3.81 (d, J = 15.0 Hz,
1H), 3.77 (s, 3H), 2.68 (d, /= 4.8 Hz, 3H), 1.94 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 8 175.4,159.2,139.9, 132.1, 131.1, 129.1, 128.3,
128.1, 114.0, 64.4, 55.3, 48.6, 26.9, 22.7.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for CisH21BrNO4S™ 426.0369; found
426.0353.
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3-((4-bromophenyl)sulfonyl)-V,2-dimethyl-2-(4-
(trifluoromethoxy)phenyl)propanamide

4gh was obtained as white soild in 83% yield (39.86 mg), mp 167.4-170.1 °C, using
PE/EA (5:1 to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 7.57 — 7.50 (m, 4H), 7.30 — 7.26 (m, 2H), 7.07
(d, J = 8.3 Hz, 2H), 5.46 — 5.38 (m, 1H), 4.10 (d, J = 14.8 Hz, 1H), 3.72 (d, J = 14.8
Hz, 1H), 2.74 (d, J= 4.8 Hz, 3H), 2.00 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 3 174.1, 148.8, 140.0, 138.7, 132.3, 129.1, 128.7,
128.4,120.9, 124.2 — 116.4 (m), 64.4, 48.9, 27.0, 22.4.

19F NMR (377 MHz, Chloroform-d) 5 -57.76.

HRMS (ESI/Q-TOF) m/z: [M+H]" calcd for CisHisBrFsNO4S* 480.0087; found
480.0088.
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3-((4-bromophenyl)sulfonyl)-2-(4-fluorophenyl)-V,2-dimethylpropanamide
4hh was obtained as white soild in 85% yield (35.21 mg), mp 171.6-173.3 °C, using
PE/EA (5:1 to 1:1) as eluent.
'H NMR (400 MHz, Chloroform-d) 4 7.58 — 7.47 (m, 4H), 7.26 — 7.17 (m, 2H), 6.92
(t,J=8.6 Hz, 2H), 5.41 — 5.31 (m, 1H), 4.08 (d, /= 14.8 Hz, 1H), 3.72 (d, /= 14.8 Hz,
1H), 2.73 (d, J=4.8 Hz, 3H), 1.98 (s, 3H).
13C NMR (101 MHz, Chloroform-d) & 174.6, 162.2 (d, J = 248.4 Hz), 140.0, 135.7
(d,/=3.6 Hz), 132.3, 129.1, 128.7 (d, /= 8.2 Hz), 128.6, 115.7 (d, /= 21.4 Hz), 64.5,
48.9,27.0, 22.6.
1YF NMR (377 MHz, Chloroform-d) 5 -113.77.
HRMS (ESI/Q-TOF) m/z: [M+H]" caled for C;7H;sBrFNOsS*™ 414.0169; found
414.0169.
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3-((4-bromophenyl)sulfonyl)-2-(4-chlorophenyl)-V,2-dimethylpropanamide
4ih was obtained as white soild in 82% yield (35.32 mg), mp 152.8-154.4 °C, using
PE/EA (5:1 to 1:1) as eluent.
'H NMR (400 MHz, Chloroform-d) 5 7.56 — 7.51 (m, 2H), 7.48 — 7.44 (m, 2H), 7.19
—7.13 (m, 4H), 5.40 — 5.31 (m, 1H), 4.05 (d, J= 14.8 Hz, 1H), 3.74 (d, J = 14.8 Hz,
1H), 2.71 (d, J=4.8 Hz, 3H), 1.96 (s, 3H).
13C NMR (101 MHz, Chloroform-d) § 174.4,139.8, 138.3, 134.2,132.3, 129.0, 128.9,
128.6, 128.3, 64.3, 48.9, 27.0, 22.4.
HRMS (ESI/Q-TOF) m/z: [M+H]" calcd for Ci7HisBrCINO3S™ 429.9874; found
429.9874.
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2-(4-bromophenyl)-3-((4-bromophenyl)sulfonyl)-V,2-dimethylpropanamide
4jh was obtained as white soild in 81% yield (38.49 mg), mp 162.9-164.7 °C, using
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PE/EA (5:1 to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 4 7.58 — 7.50 (m, 2H), 7.49 — 7.42 (m, 2H), 7.37
—7.29 (m, 2H), 7.12 — 7.04 (m, 2H), 5.33 — 5.27 (m, 1H), 4.05 (d, J = 14.9 Hz, 1H),
3.76 (d,J=14.9 Hz, 1H), 2.72 (d, /= 4.8 Hz, 3H), 1.97 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 174.3,139.8, 138.7,132.3,131.8, 129.0, 128.7,
128.6, 122.4, 64.2, 49.0, 27.0, 22.3.

HRMS (ESI/Q-TOF) m/z: [M+H]" calecd for Ci17HisBr2NO3S™ 473.9369; found
473.9367.
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3-((4-bromophenyl)sulfonyl)-2-(4-cyanophenyl)-/V,2-dimethylpropanamide

4kh was obtained as white soild in 87% yield (36.65 mg), mp 150.1-152.6 °C, using
PE/EA (5:1 to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d) § 7.64 — 7.56 (m, 6H), 7.46 — 7.42 (m, 2H), 5.44
—5.37 (m, 1H), 4.10 (d, J = 14.5 Hz, 1H), 3.67 (d, J = 14.5 Hz, 1H), 2.78 (d, /= 4.8
Hz, 3H), 2.04 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 8 173.4, 145.7, 140.0, 132.6, 129.3, 129.2, 127.7,
118.2,112.2,64.2,49.7,27.3,22.2.

HRMS (ESI/Q-TOF) m/z: [M+H]" calecd for CigHisBrN>OsS* 421.0216; found
421.0202.
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3-((4-bromophenyl)sulfonyl)-2-(2-fluorophenyl)-N,2-dimethylpropanamide

4lh was obtained as white soild in 86% yield (35.63 mg), mp 155.5-158.4 °C, using
PE/EA (5:1 to 1:1) as eluent.

TH NMR (400 MHz, Chloroform-d) § 7.42 (d, J = 8.7 Hz, 3H), 7.31 (d, J = 8.6 Hz,
2H), 7.29 — 7.21 (m, 1H), 7.21 — 7.13 (m, 1H), 6.72 — 6.63 (m, 1H), 5.13 — 5.05 (m,
1H), 4.14 (d, J=15.5 Hz, 1H), 3.92 (d, J=15.5 Hz, 1H), 2.66 (d, /= 4.8 Hz, 3H), 1.97
(s, 3H).

13C NMR (101 MHz, Chloroform-d) 5 174.8, 160.6 (d, J = 248.5 Hz), 139.3, 132.1,
130.7 (d, J=8.8 Hz), 129.4 (d, /= 3.9 Hz), 128.9, 128.2, 126.2 (d, J= 12.3 Hz), 124.8
(d,/J=3.5Hz), 115.8 (d, J=22.0 Hz), 60.6 (d, J = 4.8 Hz), 46.6, 26.9, 23.7.

19F NMR (377 MHz, Chloroform-d) 5 -109.88.
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HRMS (ESI/Q-TOF) m/z: [M+H]" calcd for C;7H;sBrFNO3S" 414.0169; found
414.0167.
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3-((4-bromophenyl)sulfonyl)-2-(2-chlorophenyl)-/V,2-dimethylpropanamide

4mh was obtained as white soild in 93% yield (40.06 mg), mp 154.3-156.4 °C, using
PE/EA (5:1 to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d) § 7.62 — 7.55 (m, 1H), 7.41 — 7.38 (m, 2H), 7.37
—7.29 (m, 1H), 7.26 — 7.18 (m, 3H), 7.03 — 6.96 (m, 1H), 5.01 —4.92 (m, 1H), 4.56 (d,
J=15.8 Hz, 1H), 3.87 (d, J=15.8 Hz, 1H), 2.67 (d, /= 4.8 Hz, 3H), 2.02 (s, 3H).

I3C NMR (101 MHz, Chloroform-d) 3 175.0, 138.9, 135.5, 134.7,131.9, 131.0, 130.7,
130.0, 128.8, 128.1, 127.5, 59.2, 48.9, 27.0, 25.4.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for Ci17H;sBrCINOsS" 429.9874; found
429.9875.

2-(2-bromophenyl)-3-((4-bromophenyl)sulfonyl)-/V,2-dimethylpropanamide

4nh was obtained as white soild in 88% yield (41.82 mg), mp 148.8-151.4 °C, using
PE/EA (5:1 to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 7.59 (d, J=7.9 Hz, 1H), 7.40 — 7.35 (m, 3H),
7.28 —7.18 (m, 3H), 7.16 — 7.07 (m, 1H), 5.03 — 4.95 (m, 1H), 4.68 (d, J = 15.7 Hz,
1H), 3.85 (d, J=15.7 Hz, 1H), 2.67 (d, J = 4.8 Hz, 3H), 2.03 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 5 175.0, 138.9, 136.8, 134.7,131.9, 131.2, 130.1,
128.9, 128.1, 128.0, 124.8, 59.2, 50.1, 27.1, 25.8.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for Ci7HisBr2NOsS* 473.9369; found
473.9366.

3-((4-bromophenyl)sulfonyl)-2-(3-fluorophenyl)-/V,2-dimethylpropanamide
40h was obtained as white soild in 80% yield (33.14 mg), mp 156.8-159.4 °C, PE/EA
(5:1to 1:1) as eluent.
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TH NMR (400 MHz, Chloroform-d) 5 7.58 — 7.49 (m, 4H), 7.25 — 7.15 (m, 1H), 7.02
(d,J= 8.4 Hz, 1H), 6.98 — 6.89 (m, 2H), 5.45 — 5.34 (m, 1H), 4.11 (d, J= 14.7 Hz, 1H),
3.70 (d, J= 14.8 Hz, 1H), 2.73 (d, J = 4.8 Hz, 3H), 1.98 (s, 3H).

13C NMR (101 MHz, Chloroform-d) & 174.0, 162.8 (d, J = 247.4 Hz), 142.6 (d, J =
6.8 Hz), 139.9, 132.3, 130.4 (d, J= 8.3 Hz), 129.1, 128.7, 122.5 (d, J = 3.0 Hz), 114.9
(d,J=20.9 Hz), 114.2 (d, J=22.8 Hz), 64.2, 49.2 (d, J= 1.7 Hz), 27.0, 22.3.

19F NMR (377 MHz, Chloroform-d) & -111.26.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for Ci7H;sBrFNOsS™ 414.0169; found
414.0165.
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3-((4-bromophenyl)sulfonyl)-2-(3-chlorophenyl)-/V,2-dimethylpropanamide

4ph was obtained as transparent oily liquid in 75% yield (32.31 mg), using PE/EA (5:1
to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 4 7.54 — 7.47 (m, 4H), 7.21 — 7.11 (m, 4H), 5.38
—5.29 (m, 1H), 4.09 (d, J=14.9 Hz, 1H), 3.75 (d, J = 14.9 Hz, 1H), 2.74 (d, /= 4.8
Hz, 3H), 1.98 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 174.0, 141.9, 139.7, 134.9, 132.3, 130.1, 129.0,
128.7, 128.1, 127.3, 125.0, 64.1, 49.1, 27.1, 22.2.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for Ci17H;sBrCINO3S" 429.9874; found
429.9873.
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2-(3-bromophenyl)-3-((4-bromophenyl)sulfonyl)-/V,2-dimethylpropanamide
4qh was obtained as white soild in 77% yield (36.59 mg), mp 147.8-150.3 °C, using
PE/EA (5:1 to 1:1) as eluent.
'H NMR (400 MHz, Chloroform-d) 5 7.56 — 7.43 (m, 4H), 7.38 — 7.30 (m, 1H), 7.29
(t,J=19 Hz, 1H), 7.21 — 7.14 (m, 1H), 7.09 (t, /= 7.9 Hz, 1H), 5.37 — 5.27 (m, 1H),
4.08 (d, J=15.0 Hz, 1H), 3.76 (d, J = 14.9 Hz, 1H), 2.73 (d, /= 4.8 Hz, 3H), 1.97 (s,
3H).
13C NMR (101 MHz, Chloroform-d) § 169.3, 137.3, 134.9, 127.6, 126.3, 125.6, 125.4,
124.3,124.0, 120.8, 118.4, 59.3, 44.3, 22.3, 17.5.
HRMS (ESI/Q-TOF) m/z: [M+H]" calcd for Ci7H;sBr,NO3S™ 473.9369; found
473.9366.
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3-((4-bromophenyl)sulfonyl)-/V,2-dimethyl-2-(naphthalen-2-yl)propanamide

4rh was obtained as white soild in 57% yield (25.44 mg), mp 160.5-163.4 °C, using
PE/EA (5:1 to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 7.78 — 7.72 (m, 2H), 7.71 — 7.67 (m, 1H), 7.55
—7.50 (m, 3H), 7.25 — 7.22 (m, 2H), 7.14 — 7.10 (m, 2H), 7.10 — 7.04 (m, 1H), 5.24 —
5.16 (m, 1H), 4.14 (d, J=15.3 Hz, 1H), 3.99 (d, /= 15.3 Hz, 1H), 2.69 (d, J=4.8 Hz,
3H), 2.10 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 8 175.3, 140.0, 136.3, 132.9, 132.7, 131.9, 129.0,
128.7,128.2, 128.1, 127.5, 127.1, 127.0, 126.5, 124.8, 64.0, 49.5, 27.0, 22.7.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for CzH2iBrNO3S™ 446.0420; found
446.0402.
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3-((4-bromophenyl)sulfonyl)-2-(2,4-difluorophenyl)-N,2-dimethylpropanamide
4sh was obtained as white soild in 86% yield (37.18 mg), mp 156.1-158.4 °C, using
PE/EA (5:1 to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 5 7.57 — 7.50 (m, 2H), 7.49 — 7.43 (m, 1H), 7.43
—7.39 (m, 2H), 7.01 — 6.89 (m, 1H), 6.57 — 6.47 (m, 1H), 5.10 — 5.05 (m, 1H), 4.08 (d,
J=15.3 Hz, 1H), 3.88 (d, J=15.3 Hz, 1H), 2.71 (d, /= 4.8 Hz, 3H), 1.98 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 6 174.5, 162.3 — 162.0 (m), 159.7 — 159.5 (m),
139.4, 132.2, 130.4 — 130.0 (m), 128.9, 128.5, 122.5 (d, J = 12.6 Hz), 112.0 - 111.5
(m), 104.5 (t, J=25.8 Hz), 60.5 (d, J= 4.8 Hz), 46.3, 26.9, 23.9.

1F NMR (377 MHz, Chloroform-d) 3 -105.74 (d, J=9.3 Hz), -108.53 (d, /= 9.5 Hz).
HRMS (ESI/Q-TOF) m/z: [M+Na]" caled for C17H16BrF2NNaO3S"™ 453.9895; found
453.9893.

Cl

3-((4-bromophenyl)sulfonyl)-2-(3-chloro-4-methylphenyl)-/V,2-
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dimethylpropanamide

4th was obtained as white soild in 78% yield (34.69 mg), mp 144.7-146.9 °C, using
PE/EA (5:1 to 1:1) as eluent.

'H NMR (400 MHz, DMSO-ds) 8 7.65 (d, J = 8.6 Hz, 2H), 7.50 (d, J = 8.6 Hz, 2H),
7.46—7.38 (m, 1H), 7.12 (d, /= 8.0 Hz, 1H), 7.09 — 7.00 (m, 2H), 4.23 (d, /= 15.0 Hz,
1H), 3.94 (d, /= 15.0 Hz, 1H), 2.48 (d, J=4.5 Hz, 3H), 2.24 (s, 3H), 1.78 (s, 3H).

13C NMR (101 MHz, DMSO-de) 6 178.3, 145.3, 144.9, 139.5, 138.2, 137.1, 136.0,
134.4,132.6, 132.3, 130.5, 67.9, 52.9, 31.6, 26.5, 24.3.

HRMS (ESI/Q-TOF) m/z: [M+H]" calcd for CisH20BrCINO3S™ 444.0030; found
444.0044.
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3-((4-bromophenyl)sulfonyl)-/NV-ethyl-2-methyl-2-(p-tolyl)propanamide

4uh was obtained as transparent oily liquid in 79% yield (33.52 mg), using PE/EA (5:1
to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 4 7.47 — 7.37 (m, 4H), 7.05 — 6.95 (m, 4H), 5.24
—5.13 (m, 1H), 4.07 (d, J = 15.0 Hz, 1H), 3.80 (d, J = 15.0 Hz, 1H), 3.23 — 3.11 (m,
2H), 2.30 (s, 3H), 1.96 (s, 3H), 0.98 (t, /= 7.2 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 5 174.6, 140.0, 138.0, 136.4, 132.1, 129.5, 129.2,
128.1, 127.0, 64.4, 49.0, 35.0, 22.6, 21.1, 14.6.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for Ci9oH23BrNOsS"™ 424.0577; found
424.0580.
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3-((4-bromophenyl)sulfonyl)-N,2-dimethyl-2-(thiophen-2-yl)propanamide

4vh was obtained as transparent oily liquid in 62% yield (24.94 mg), using PE/EA (5:1
to 1:1) as eluent.

'TH NMR (400 MHz, Chloroform-d) 5 7.67 — 7.58 (m, 4H), 7.22 (d, J = 5.1 Hz, 1H),
6.98 — 6.89 (m, 2H), 5.71 — 5.60 (m, 1H), 4.23 (d, J = 14.5 Hz, 1H), 3.65 (d, J = 14.5
Hz, 1H), 2.77 (d, J = 4.8 Hz, 3H), 2.05 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 3 173.5, 144.9, 140.2, 132.5,129.4, 128.8, 127.3,
126.1, 126.0, 65.3,47.7,27.2,23.9.

HRMS (ESI/Q-TOF) m/z: [M+H]" calcd for CisHi7BrNO3S," 401.9828; found
401.9825.
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N,2-dimethyl-2-phenyl-3-(phenylsulfonyl)propanamide

4aa was obtained as white soild in 76% yield (24.12 mg), mp 145.4-148.2 °C, using
PE/EA (5:1 to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d) 6 7.70 — 7.63 (m, 2H), 7.52 (t, J = 7.5 Hz, 1H),
7.39 (t,J=7.8 Hz, 2H), 7.27 — 7.20 (m, 5H), 5.49 — 5.42 (m, 1H), 4.16 (d, /= 14.7 Hz,
1H), 3.76 (d, J= 14.7 Hz, 1H), 2.72 (d, J = 4.8 Hz, 3H), 2.01 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 174.9, 141.2, 140.2, 133.2,129.0, 128.8, 127.9,
127.5,126.8, 64.3,49.4, 27.0, 22.5.

HRMS (ESI/Q-TOF) m/z: [M+H]" calcd for C1sH22NO3S* 332.1315; found 332.1316.
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N,2-dimethyl-2-phenyl-3-tosylpropanamide
4ab was obtained as transparent oily liquid in 74% yield (24.53 mg), using PE/EA (5:1
to 1:1) as eluent.
'H NMR (400 MHz, Chloroform-d)  7.54 (d, J = 8.3 Hz, 2H), 7.25 — 7.20 (m, 5H),
7.17 (d, J = 8.0 Hz, 2H), 5.44 — 5.36 (m, 1H), 4.13 (d, /= 14.6 Hz, 1H), 3.70 (d, J =
14.6 Hz, 1H), 2.71 (d, /= 4.8 Hz, 3H), 2.37 (s, 3H), 1.99 (s, 3H).
13C NMR (101 MHz, Chloroform-d) § 174.9, 144.0, 140.3, 138.3, 129.6, 128.7, 127.7,
127.6, 126.8, 64.3,49.4, 26.9, 22.5, 21.6.
HRMS (ESI/Q-TOF) m/z: [M+H]" calcd for C1sH22NO3S™ 332.1315; found 332.1316.

§ o
3-((3-chlorophenyl)sulfonyl)-V,2-dimethyl-2-phenylpropanamide

4ac was obtained as white soild in 71% yield (24.98 mg), mp 153.5-155.9 °C, using
PE/EA (5:1 to 1:1) as eluent.

TH NMR (400 MHz, Chloroform-d) § 7.55 —7.52 (m, 1H), 7.47 — 7.42 (m, 2H), 7.34
—7.29 (m, 1H), 7.21 (s, 5H), 5.32 - 5.23 (m, 1H), 4.11 (d, /= 15.0 Hz, 1H), 3.84 (d, J
=15.0 Hz, 1H), 2.71 (d, J=4.8 Hz, 3H), 2.00 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 175.0, 142.6, 139.3, 135.1, 133.2, 130.2, 128.7,
128.2,127.7, 127.0, 125.6, 64.3, 49.3, 26.9, 22.6.
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HRMS (ESI/Q-TOF) m/z: [M+H]" caled for C;7H;9CINO3S™ 352.0769; found
352.0771.

3-((2-bromophenyl)sulfonyl)-/V,2-dimethyl-2-phenylpropanamide

4al was obtained as transparent oily liquid in 68% yield (26.95 mg), using PE/EA (5:1
to 1:1) as eluent.

'H NMR (400 MHz, Chloroform-d)  7.64 —7.55 (m, 2H), 7.30 — 7.19 (m, 5H), 7.15
—7.12 (m, 2H), 5.23 — 5.16 (m, 1H), 4.41 (d, J= 15.3 Hz, 1H), 4.17 (d, J = 15.3 Hz,
1H), 2.69 (d, J=4.8 Hz, 3H), 1.99 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 8 175.3, 139.8, 139.1, 135.0, 134.0, 131.3, 128.6,
128.0, 127.7, 127.2, 120.6, 61.4, 49.4, 26.9, 23.0.

HRMS (ESI/Q-TOF) m/z: [M+H]" caled for C;7Hi19BrNO3S™ 396.0264; found
396.0264.

O 7/
F\©\ NH
S

g0
3-((3-chloro-4-fluorophenyl)sulfonyl)-V,2-dimethyl-2-phenylpropanamide
4an was obtained as white soild in 79% yield (29.22 mg), mp 159.7-162.4 °C, using
PE/EA (5:1 to 1:1) as eluent.
'"H NMR (400 MHz, Chloroform-d) 5 7.55 — 7.48 (m, 2H), 7.25 — 7.16 (m, 5H), 7.11
(t,J=8.5Hz 1H), 5.31 -5.21 (m, 1H), 4.10 (d, /= 15.1 Hz, 1H), 3.85 (d, J=15.1 Hz,
1H), 2.71 (d, J=4.8 Hz, 3H), 1.99 (s, 3H).
13C NMR (101 MHz, Chloroform-d) & 174.9, 160.8 (d, J = 257.9 Hz), 139.2, 137.9
(d, /=39 Hz), 130.7 (d, J= 1.4 Hz), 128.7, 128.2, 128.1 (d, J = 8.7 Hz), 127.0, 122.1
(d,J=18.7Hz), 117.2 (d, J=22.5 Hz), 64.5, 49.3, 26.9, 22.5.
19F NMR (377 MHz, Chloroform-d) 5 -106.68.
HRMS (ESI/Q-TOF) m/z: [M+Na]" calcd for C17H7CIFNNaOsS™ 392.0494; found
392.0494.

S§39



10. References

H. Wang, S. Sun and J. Cheng, Org. Lett., 2017, 19, 5844-5847.
T. Shen, Y. Yuan, S. Song and N. Jiao, Chem. Commun., 2014, 50, 4115-4118.
3 M.Z. Zhang, P. Y. Ji, Y. F. Liu, J. W. Xu and C. C. Guo, 4dv. Synth. Catal., 2016, 358, 2976-
2983.
4 M. Zhang, X. Ding, A. Lu, J. Kang, Y. Gao, Z. Wang, H. Li and Q. Wang, Org. Chem. Front.,
2021, 8, 961-967.
Y. Li, F. Ma, P. Li, T. Miao and L. Wang, Adv. Synth. Catal., 2019, 361, 1606-1616.
Y.-Y. Jiang, S. Liang, C.-C. Zeng, L.-M. Hu and B.-G. Sun, Green Chem., 2016, 18, 6311-6319.
W. Wei, J. Wen, D. Yang, J. Du, J. You and H. Wang, Green Chem., 2014, 16, 2988-2991.
Q. Tian, P. He and C. Kuang, Org. Biomol. Chem., 2014, 12, 6349-6353.

0 3 N W

$40



11. NMR Spectra

LEIEL —

Levl'e —

0TL9'E
S80L°E V
Y0s8°€ -7
6988°¢

1128°9
90¥8°9 1
LTS8'91
SIL89 Y
S786°9 1
6000°L
LIETL %
0IST'L

66ST'L

€OLT'L w
0LTE L %
6SPE’L

8S9¢°L 1
oLVHL]
6L9v"L ]
€681°L
LLOS'L
797S°L

£1 (ppm)

"H NMR spectra of 3aa (400 MHz, CDCls)

Il

8'ST
65977

€8°19 —

SY'801 —

LS'TTI
8.3_%
SLLTEAN
S9'8TI F
ma.wu%
€671 \
6€°€E1 \
68°6€1 \
LTEVI

99°LLY —

£1 (ppm)
13C NMR spectra of 3aa (101 MHz, CDCI3)
S41

110

120

Il
160 150 140 130

170

180

r
90



0€9¢°1 —

LLLET—

SLYI'E —

LI¥9'€

6LLYE V
€787
S8S8°¢ \

meg.c
EG.L»
T90L9 L
$916°9 ~
€697
ITSEL\
0ELE LT
116€°L \
900S°L
S8IS'L
9LES"L
66hS°L

~=

=00°¢

=00°¢

=00°¢

=00°1L
=00°1L

=00°C
=00°1L

=00°C

200°€ [

4.0

£1 (ppm)

"H NMR spectra of 3ba (400 MHz, CDCl3)

L8IT~
9'ST~
ps97

€V'Sy —

66'19 —

YeE601 —

et
08°€Z1 %
65971~
6L°LTT w
98871
peeet

P8'8ET w
S0°0FL \
4341

L6°LLY —

110

T
120

T
130

T
140

150

T
160

T
170

T
180

r
90

£1 (ppm)

13C NMR spectra of 3ba (101 MHz, CDCls)

S42



8SPT'IL
€9T1 %
weT'1 “
S8SE°1

9679'T
98+9°C
$L99°T M
99897
0SS1°€ —

9Is9°e

0169°¢ V
61€8°C 7
7898°¢ \

75L9°9
19699
0V88'9~
92069/
69TE'L
ey
659¢°L
8LSPL
8SLYL
626bL
PLISL
667S°L

_J 00¢
00°¢

=00°¢

-= =01
= =01

=00°C
=00°1L

=00'C
200°¢

4.0

£1 (ppm)

"H NMR spectra of 3¢a (400 MHz, CDCl;3)

SL'ST —

LY'STA
LS'9T~
et/

vy'sy —

v6'19 —

L1'801 —

S61TI
PEIETT
69°971 ~
8L°LTI w
98°871 1
T€°€€T

86°6€1 7
SEEPT w
8T'SHT

00°8LT —

110

T
120

130

T
140

T
150

T
160

170

T
180

£1 (ppm)

13C NMR spectra of 3ca (101 MHz, CDCls)

S§43



6THET~,
659€'T 7

YPLI'E —

10L9°€

990L°¢ V
€OV8°E 7
6788°¢ \

87789
9L58'9 o
$198'9

~z

87989
LOTELAN
S6TEL ]
S6veL \
80TY'L
06€V°L
v8Y°L
0€0S°L
SITSL

0°6
0°¢

=66°0
F66°0

L00°1
“og°1
00T
007

B

4.0
£1 (ppm)

"H NMR spectra of 3da (400 MHz, CDCl3)

ST~
vs97
|
S0'sE

6E°SY —

68°19
ba.—ev

69°S01 —

611~
SS'ETI~
£P°9TI ~
18°LTL w
szl
£TECT

10°0¥1 7
91ert

8T°TSI —

€0°8LI —

110

T
120

130

T
140

T
150

T
160

170

T
180

r
90

£1 (ppm)

13C NMR spectra of 3da (101 MHz, CDCls)

S44



99TV°1 —

T6ET°E —

veLIL'E
09sL'e V
9L68°C T
oree6’e

SIT0°L Y
010°L |
8SH0°L |
9590°L |
95€€°L 1|
89S€°L |
8YLEL Y
788€°L |
S90P'L Y
TESH'L A
8TLY" LA
€I6VL ]
620S°L "]
£60S°L
9pTS'L]
667s°L ]
¥8YS°L
S9LS"L
8€65°L "

——

vl

=00°¢

=00°¢

=001
=01

(ppm)

f1

5.5

6.0

"H NMR spectra of 3ea (400 MHz, CDCl;3)

WST~
6997

€SSy —

10729 —

1€L0T —
vl

0Tyl
61°LTI /
YLLTL W
LLLTY
vy'8CL
76871
v6'8C1
9€°EEL
96°6€1
w6°0vL

0Tl
68°€v1

S8°LLTI —

T T T T
170 160 150 140 130 120 110

T
180

T
190

£1 (ppm)

13C NMR spectra of 3ea (101 MHz, CDCls)

§45



8YSeEl —

S9TI'E —
[44 3R
$899°¢ \
€SI8°E
€SI8°E
wmvw.m*S

86v8°¢

£89€°9
IbLE'S
L8SE9
SP6E9
oFIH9
86149
0PT6'9~
Prr6'9 7
199€°L
€L8ELT
S0P'L Vi
LEOS'L
160S°L
8PTSL
967S°L
LLPS'L

~z

=00°¢

=0t

=00°L
0¥

200°C
H0'¢

£1 (ppm)

"H NMR spectra of 3fa (400 MHz, CDCl;3)

95'ST .
65977

61'SY —

€S°SS —

6619 —

0796 —

Proo1 —

PEITL —
LLYTY —
6L°LTY T
06°8Z1

LEEET /
€0°0FT
SPPL —

€S°091 —

9T 8LI —

~z

110

130

170

90

£1 (ppm)

13C NMR spectra of 3fa (101 MHz, CDCls)

S$46



669¢°1 —

9ILTE—

6v89°¢
9rTLe V
ILS8'E T
LEGS'E

=00°¢

=00°¢

=00°1
=00°1

=0T
=00"1L
J00°C

=00°C

oo

£1 (ppm)

"H NMR spectra of 3ga (400 MHz, CDCl5)

1€°6T~
SL'9T

€E'SY —

w9 —

0T°701 —
o'yl
SI6ll /
ILIct /
S6'vTl /
Y9'LTL
€8°LTI
€0°671
6S°€El —
08°6€1 ~\
8L¥YIA
6S°6v1
19°6v1
€9°6v1
S9'6v1

VLLLY —

110

130

170

90

£1 (ppm)

13C NMR spectra of 3ga (101 MHz, CDCI3)

S47



89°LS-—

-56.8 —-56.9 -57.0 -57.1

-58.8 -58.9 -59.0

-58.2 -58.3 -58.4 -58

8 -57.9 -58.0 -58.1

£1 (ppm)

19F NMR spectra of 3ga (377 MHz, CDCls)

5

-57.2 -57.3 -57.4 -57

919¢°1 —

L6vI'e —

8059°¢
€L89°E V
€LTI8'E T
S€98°¢

85759
LIES'O
07559
TELS9
6L59
1659
71099
16569
mSo.oW
$696'9
L7869
EPREL
0S0t°L
€L
EPISL
8IESL
S6vsL
0895°L

=00°¢

=01
00°1

ooz
=00°1

200'C
200°¢

£1 (ppm)

"H NMR spectra of 3ha (400 MHz, CDCls)

$§48



o) <*t o el e - el Ev o e
< " = aEaaunenam®RR LB awn e 5 IR
% <+ TNyt Ko T x N N
~ o o T TN ANNNNNAN = - - w o
- - — PURUBNCRNCERA RM SRR M R BRA R N ° ~ a8 a
I N/ e S N N I I Y4
N
o
O=
Il
o
I ]
L | ‘ u 1 |
T T T T T T T T T T T T T T T T
90 180 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -
£1 (ppm)
1
3C NMR spectra of 3ha (101 MHz, CDCls)
=)
N
-
-
=
:
N
o
O=
Il
o
1 1
T T T T T T T T T T T T T T T T T T T T T
20 10 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 210 2

£1 (ppm)

19F NMR spectra of 3ha (377 MHz, CDCls)

$49



€9S€°T —

ovsIe —

08¥9°¢

€V89°¢ V
ovese -7
2098°¢ \

SIP8°9
98169~
08€6'9 7
L6LELA
800v°L
6811°L I
PLOS'L
8Ts'L
szse'L
LsL

9189
mmmw.cW

=00°¢

=00°¢

=001
=01

4.0
£1 (ppm)

"H NMR spectra of 3ia (400 MHz, CDCls)

9T'ST~
w9T

SE'SY —

6L°19 —

61°601 —

LETTI
ma.vm.y
%.S_v
68°LTI i
S0°6T1

8S°€El \
€SPEL \
S8°6E1 \
ISP

VO LLYL —

110

T
120

130

T
140

T
150

T
160

170

T
180

r
90

£1 (ppm)

13C NMR spectra of 3ia (101 MHz, CDCls)

S50



[31250 S

€ESI'E —

w99t

9789°¢ V
818°€ 7
[4:3 5% \

65589
YSL8'9
88969
66869
1I8¢°L
900v°L W
661V°L
1€0S°L ¢
9ITS’L
S9ES°L
8PSS'L
0ELS'L

L

=00°¢

=00°¢

=00'1L
=00°1L

200°1
00T [
#€0°C
Be0'e

4.0

£1 (ppm)

"H NMR spectra of 3ja (400 MHz, CDCl;3)

8I'ST~
€L'9T7

ov'sy —

SL'19 —

S6'IIT —

mm.NN~
6T°STI /
[4%714¢

LoLar f
PE8TT
90°62T \
LS'EET \
£8°6€T
mu.z:\

IS°LLY —

Br

110

T
120

130

|
T
140

T
150

T
160

170

T
180

r
90

£1 (ppm)

13C NMR spectra of 3ja (101 MHz, CDCls)

S§51



YEIV'L —

1€TT€ —
9SL9°¢

SIILE V
LEIS'E
6668°¢ \

6001°L
sTL
EPPTL
S09T'L
Y6LTL
89€P°L
mbmv.hx
6SLY'L
018S°L
6109°L
8€79'L

=00'¢

8T

=0'L
0°1L

z00°1
=0T

=H0'TL

Hooe

4.0
£1 (ppm)

"H NMR spectra of 3ka (400 MHz, CDCl3)

PI'sT~
98°97

LL'SY —

S99 —

90°I11
w-&:M
LS'8IT
[£X74

$6'971

%sﬁw
wet1/
68°€ET w
PevEL)
0L6EL,
LIPHL

YO'LLY —

110

T
120

130

T
140

T
150

T
160

170

T
180

r
90

£1 (ppm)

13C NMR spectra of 3ka (101 MHz, CDCls)

S52



861V°'1 —

0T —

76£8°€ /
SSLY'E
6768°€ \
0626'€

cvvv.w
=wcv.w /
0881°9 ~=
20999 —~
o/
ed?
109T°L

reL ¢
SS9¢E°L x
6V8¢°L
L8LY'L
S96¥°L
SPIS'L
9€ES’L
9TSS’L

Il
)

=00°¢

=00°1L
=00"1L

200°1
=00z
Rooe

4.0
£1 (ppm)

"H NMR spectra of 3la (400 MHz, CDCls)

EL'ET ~
LO'LT—

99'vy —

vL09 —

09°F01
€9°501
16601
o’
60°SII
6T'SII J
pLLTL
16°8TI
79°0€1
1L0€1 \
wreel
17°6€1 /
pTSHI x
pESHI

Y6'LST ~
0v°091 —

60°LLT —

Il

el

110

T
120

130

T
140

T
150

T
160

170

T
180

r
90

£1 (ppm)

13C NMR spectra of 3la (101 MHz, CDCls)

S§53



<6l —

Il

T T T T T T T T T T
-120 -121 -122 -123

-119

-118

T T T T
-117

-125  -126  -127  -128

-124

-109 -110 111 -112 113 114 -115  -116

-108

£1 (ppm)

F NMR spectra of 3la (376 MHz, CDCl;)

LI9E°T —

2€05°€
00p9°€ M
S9L9'€—
€9L8°€ 7
aiee!

9L6L9
PLI89
S9€8°9
81569
:.S.e/
ST8I'L
0€0T°L
TS6EL
8SIP'L T
IvEP'L \
0vTS'L
(48259
S8SS°L
LILS'L

_J

N1 | P

=00°¢

=00'€
2001
=00'1

=00°1
=001
=00°1
=00°C
00°€

f1 (ppm)

"H NMR spectra of 3ma (400 MHz, CDCls)

S54



16'ST—
20°0€ —

sy —

1619 —

Y6 LLL —

Il
o

110

T
120

130

T
140

150

T
160

170

T
180

£1 (ppm)

13C NMR spectra of 3ma (101 MHz, CDCl3)

LS9E' T —

6v0T°¢€ —
10v9°€

0LLY'E V
€998°¢ —~
1€06°€ /

80LL9
SI6L9
71289
$978°9
SEITL
88IT'L
PrETL
96€T°L
OYLELA
9P6EL
SEIH'L
169+°L
9L8H'L
8SSS°L
IPLS'L
LT6S'L

_

-= 0L
= 0L

= 10
00T

o 300°C

7 oot

Il
o

£1 (ppm)

"H NMR spectra of 3ma’ (400 MHz, CDCls)

8§55



9T'ST~
LL'9T

LL'SY —

IL°19 —

9€°601 —

191
09°LT1 /

88°LTI

TCLLT —

110

T
120

130

T
140

150

T
160

170

T
180

90

£1 (ppm)

13C NMR spectra of 3ma’ (101 MHz, CDCl;)

90v¥° 1 —

P6LL'S
9€6L'E
818°¢ 7
mmg.m\
6600'%

€8€1°L Y
68S1°L |
vSTTL
09¥T'L 1
9r9T'L |
SPT'L |
788¢€°L |
SLOV"L |
PrTY L
LTLYLA
P06b"L |
9105°L
S60S°L
8LISLA
9pE]'L

EEE/
£6v8°L

8868°L

901’8

102H'8 3
S«tiﬁ

£ver'8

=00'¢

=0y
=0°I

£1 (ppm)

"H NMR spectra of 3na (400 MHz, CDCls)

5§56



19°sT —
SI'IE—

'Sy —

SI'T9 —

9L°071
67171
Y9 IT1
e /
0€°ST1
sz L
86'ST1 7
S8°LT1
18871
pr6Tl
€E°eET
SLPET
9p°8ET
19°6€T

LT6LYL —

110

130

170

£1 (ppm)

13C NMR spectra of 3na (101 MHz, CDCI3)

LIV —

910T°¢€ —

mgw.m/
PEPS €
v@w.mw
9206°€

PrOzT'9
xﬁ.e%
vesT9o
6cr'9 |
6¥91°9
0804°L
16T¥°L
OLbbL
80SS'L
P8SS'L
069S°L
06LS'L
SL6S'L

|

=0°I
=00°I

=00°'C
00°€

4.

£1 (ppm)

"H NMR spectra of 3o0a (400 MHz, CDCls)

S57



wLeT—
LU'LT—

9E Py —

SL09 —

ut

99°¢6
0L€6
v6°c6
L6°€6

1S°L6
LLL6
70°86

99°011
98011~

89°LTI~
206717
T9°€ET —
6£°6E1
88'SPI
10941
EL9PT
LY°LST
I8°LST /
$1°091
8T°091 AN
€L°T91
L8791
0T'S91
€€°S91
6€°LLT —

T
140

150

T
160

T
170

T
180

£1 (ppm)

13C NMR spectra of 30a (101 MHz, CDCls)

81911~
91°911-
SE'LOT-
€€°LOT-

Ikl

90 100 110 120 130 140 150 160 170 180 190 200 210
£1 (ppm)
9F NMR spectra of 30a (377 MHz, CDCl;3)

60 80

20 30 40

10

S§58



L8LTT
69671
6PIE T \
6€S€°1

TILET—
LT9°€
06£9°€ |
S199°€ |
£SL9°€
0L69°€
0SIL€E
1TEL'E
00SL°€ ]
089L°¢
LS8L'E
p08°€ |
£1I8°€ ]
P1I8°€ |
pLYS'E”

mmmc.e
wvmc.e /
6Y69°9 ~\t
LLI89 ~
99889 /
6SYELA
TS9€°L T
vr8eL \
YSIS'L

6vTSL

09¢€S°L

AL

L00°€
“ooe

= =00°€

= Foor

(ppm)

f1

"H NMR spectra of 3pa (400 MHz, CDCl3)

wi —
0617 —
1$°ST—

W6'vE —

LESY —

€6°19 —

97°601 —

68°7T1
P8 ETI %
€8°971
69°LT1 7
88°871 w
LTEEL

69°8ET w
LTOPT \
£rTrl

19°LLY —

110

130

170

90

(ppm)

1

13C NMR spectra of 3pa (101 MHz, CDCls)

§59



STHY'1 —

080T°¢ —
66v9°¢

7989°¢ V
€LIS'E T
9¢€s8°¢ \

0€L8°9
79889 1
£168°9 |
S706°9 1
18TH°L ]
99 "L |
0L9b"L |
9581°L |
90LS"LA
I¥8S°L
PLSS LA
1168°L
1765°L

£665°L

1661°8~
9178’

=00°¢ |

=00°¢

=00'1L
=00°1

#00°¢
=00°€

4.0
£1 (ppm)

"H NMR spectra of 3qa (400 MHz, CDCl3)

[£ 324N
69°sT”

8€'SY —

L1199 —

PTSIL
0E T~
£8°LTI ~
616717
90ze1 7
LLEET

go'6c1
£S°LYT ~

8€°9S1 —

TELLT —

110

120

130

140

150

160

170

180

£1 (ppm)

13C NMR spectra of 3qa (101 MHz, CDCls)

S60



8LET —

098¢€°T —

cIsre —

S8€9°¢

8YLI'E V
L6T8'E
0998°¢ \

Il

=00°¢

=00°¢

=00°¢

=001
=01

%
/0
20

’

0°1
0’1
0’1
0°C
0’1
0°C

£1 (ppm)

"H NMR spectra of 3ab (400 MHz, CDCl3)

09° 1T~
1S°ST~
9597/

99°sy —

06°19 —

Iv°801 —

0szz1 \
SUPTIA
98°LTL~
09871 -7
75671 x
09671
66'9€1
sTepl w
9€pp1

OL°LLY —

Il

110

130

170

£1 (ppm)

13C NMR spectra of 3ab (101 MHz, CDCls)

S61



SILET~
06LE T

0€91°€ —

98¥9°¢

6789°¢ V
86¢£8°€
09L8°¢ S

€789
9Tvr8’9
60989
96L8°9
LOT0°L
06£0°L
0PT LN
109T°L
wLTL \
6LVE L
969¢°L
€P6eL
91vL

006
“oo0e

=00°¢

=00°1L
=00°1L

700°C
=001
2001
200y

4.0
£1 (ppm)

"H NMR spectra of 3ac (400 MHz, CDCl;3)

6'ST~
8597/
90°1€
61'SE

£9°SY —

L8'19 —

8€°801 —

0s°TTI
80°vTI M
y6'STI -
9°LTL f
LS'8TI
957671
L89€1
9TVl /

0T°LST —

69°LLY —

110

T
120

130

T
140

T
150

T
160

170

T
180

£1 (ppm)

13C NMR spectra of 3ac (101 MHz, CDCls)

S62



€91V’ T —

vIsI'E —

ILyLE

LESL'E V
YLY6'E
8€86°¢ /

1LS8'9
8SL8°9 |
816879 |
SE16°9 1
0SP0°L
9€90°L
£P8T'L
1P0€°LA
PETE L
PLYP LA
PSOP'L \W
8S8Y°L

8h0sL
61TS"L
SIps'L |
66SS°L
09LS"L
1€6S°L°

e

K\UO

|

=00°¢

=00°¢

=00°1L
=0°1L

20T
2001
=00'1
too'6

5.5

6.0

(ppm)

f1

"H NMR spectra of 3ad (400 MHz, CDCl3)

19°ST~\
0997

Yo'sy —

86°19 —

97°801 —
|3 448
ryer
SELTL
6¥°LTI /
LE8TI ¢
S$9°8C1
0L°8TI
ST°6CI
SP6TI
9T'8¢E1
9I1'6¢€1
[3334 8
voovl

€9°LLY —

~z %No

110

T
120

130

T
140

T
150

T
160

170

T
180

£1 (ppm)

13C NMR spectra of 3ad (101 MHz, CDCls)

S63



WLE'T —

0SLI'E€ —

8989°¢

SETL’E V
0906°€ —~
8T¥6°¢ /

.

£1 (ppm)

"H NMR spectra of 3ae (400 MHz, CDCl;3)

Il

TS°ST~
9597/

€S°SY —

8619 —

Nm.wS
68°S1L /
oL0z1
LY ITL
(%448
[£X34 \
08°8T1
LI'6TL T
LO"0ET
LO'SET —

SEEVI —

6S°TST
19°zs1

YyLLYL —

Il
)

160 150 140 130 120 110 100 L oo
13C NMR spectra of 3ae (101 MHz, CDCls)
S64

170

180




€9°LS- —

Il
o

-90 -100 -110 -120 -130 -140 -150 -160 -170 -180

-80

£1 (ppm)

19F NMR spectra of 3ae (376 MHz, CDCl;)

89LET —

SPLI'E —

L099°¢

wL69't V
8LL8'E
(34 (R /

97989
88889 |
SL06'9
79769+
61669
9500°L
9920°L
6LIO'L

0S9T°L "]
6987°L
6£05°L
oLbb L
965L %

—mvw.w#

~m

—

689V°L
9I8Y°L

Il

=00°¢

=00°1
=00°1L

L00°1
200°1

0°¢
2001
Moz

£1 (ppm)

"H NMR spectra of 3af (400 MHz, CDCls)

S65



<+ o © AT =AU SO~ &

n ® 9 maaneannanaggw Q o =4
N 8 < USSR M NS SR < M e
~ S © TONONPMPMNNANN~—~D N v 8w
— - — o ° <+ Q|
I N/ ~~\— I I N

T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
£1 (ppm)

13C NMR spectra of 3af (101 MHz, CDCl5)

®
=
“
=
E
.

N

o
O=
J :
10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210

£1 (ppm)

19F NMR spectra of 3af (376 MHz, CDCls)

S66



€L9E"T —

€ore —

v199°¢

6L69°¢ V
18L8°€
8v16°¢ /

81£8°9
£158'9
SELS9
S768'9
11169
19969 &
9586'9 7
659T°L ¢
S8T'L
S00€°L
12TE'L
opSEL
LSLEL

~z

[e]]

=0t

=00°1
=00°1L

Awe.ﬁ
0°1

0l
Roo-s

£1 (ppm)

"H NMR spectra of 3ag (400 MHz, CDCls)

LS'ST~
65977

LS'SY —

S6'19 —

75801 —
LS'TTI
96°€T1
6L°8T1
91°671
97671
£€°6T1
TTSEL
PIOvL —
€€t

8Y°LLL —

=0

110

130

170

£1 (ppm)

13C NMR spectra of 3ag (101 MHz, CDCI3)

S67



I8LET —

rrore —

87S9°¢

v689°¢ V
°e88'E —~
8616'¢ /

$9£8°9
65589
69689
$S16°9
LEE6'9
6066'9
1800°L "
PISTL
TL8T'L
110€°L
L80E"L
89I€°L
1E8Y°L
SPOS'L

~z

=00°¢

=00°¢

=001
=001

001
200°1
01

“00T

£1 (ppm)

"H NMR spectra of 3ah (400 MHz, CDCl3)

19°ST
65977

LS'SY —

S6'19 —

SYLLYL —

Il

110

130

170

£1 (ppm)

13C NMR spectra of 3ah (101 MHz, CDCls)

S68



€98€°T —

L60T'€ —

6969°¢

8EEL'E V
€16’ —~
856'¢ /

9LT89
10€8°9
9189
88¥8°9
1,989
LS889
$888°9
8€06°9
68LTL
8L6T'L
OLIE L
vevsL
LOLS'L
1Ty9°L
SE€99°L

S N

~z

=00°¢

-00°¢

=00°1
=00°1L

H0'¢
=00°1

/00T
00T

£1 (ppm)

"H NMR spectra of 3ai (400 MHz, CDCls)

ST~
9997

€S°SY —

v6'19 —

el

L9"80T —
€0°LTT

LI

8STTI
0L'€TT
LY'8TI
00671
60671
19°Z€1
SHEVT 7
L6'EPT /

——

0€°LLT —

™

110

130

170

£1 (ppm)

13C NMR spectra of 3ai (101 MHz, CDCls)

S69



176€°1 —

P8LI'E —

£€06°E /
SOP6E \
12L6'€ |
£600° \

68799 |
9L99°9 |
L9899 1
P8LL'O |
6L6L'9 |
6v98'9 |
pE88'9 |
15569 |

=00°¢

———== Ho0T

) 001
= =001
- H/ee. I
0’1
0'¢

= oot

(ppm)

f1

5.5

6.0

"H NMR spectra of 3aj (400 MHz, CDCl;3)

90°ST
09°97

wsy —

8119
119

SL'SET 1
€8°SET 1
8TEFL
Y6 LST
Lroor

—_——

8Y'LLL —

90

100

110

120

130

140

150

160

170

180

(ppm)

13C NMR spectra of 3aj (101 MHz, CDCls)

S§70



S0°601-—

-20 -30 -40 -50 -60 -70 -80 -90  -100 -110 -120 -130 -140 -150 -160 -170 -180 —-190 -200 -210

-10

10

F NMR spectra of 3aj (376 MHz, CDCls)

f1

686€°1 |
9917°€
1086°€ |
PLIOY |
£E8T'P 1
S0TTY
$L09°9 |
10199 1
$979°9 1
6879°9 1
£5+9°9 1
6L¥9°9
SH8L9 |
0108°9 |
TH89
97¥8°9 |
1950°L 1
9650°L 1
S9L0"L |
6£60°L 1
YL60"L |
£9T1°L
Y6TI'L
9SPI°L
L8PT°L
6vO1°L |
0891°L |
6SST'L
£097°L
LSLT'L
L6LT'L
S9LE'LA
908€°L 1
S96€°L
S00b°L
[Zatdn
P8IV'L |

L
f

69¢€p°L |
sorpL
%#L
S09+°L

Cl

=00°¢

=00°¢

=00°1
=00°1

00T
00T

01
%3
2001

w,ee.N

(ppm)

1

"H NMR spectra of 3ak (400 MHz, CDCls)

S71



ST~
€9°977

Sy'sy —

€L°6S —

€801 —
87Tl
0T'€TI
0T'LTl /
89°871
17621 S
sgoe1 f
SHIET
80°Z€T
PTPET
SHLET
SEEPT

LSLLY —

Cl

110

T
120

130

T
140

150

T
160

170

T
180

(ppm)

f1

13C NMR spectra of 3ak (101 MHz, CDCI3)

100+°1 —

TETTE |
6V96°€ |
7200 |
SPRTY |
91TE Y |
98659

2109°9

SL19'9

0029°9

v9£9°9

06£9°9

LS8L'9

1508°9

68789 |
6060°L |
6€60°L |
8011°L |
PSTI'L |
06T1°L |
€TET'L
8PPIL |
08p1°L |
EPOT'L |
PLOT'L
109T°L Y
TLLTLA
T96T°L A

octeL
PLIEL
TLEYL
PTHo'L
09+9°L
9659°L
S€99°L
£999°L

Br

oot

0z
00T
Moz
o0t

£1 (ppm)

"H NMR spectra of 3al (400 MHz, CDCls)

S72



ST~
¥9°97

Sy'sy —

ST6S —

€801 —

87°0T1

6T°TTI /
1Tl

08°LTI W
L9°8T1 ~
L1671 “
el

61'vEL \
96'vE1 \
90°6€1 \
veevl

6S°LLT —

Il

Br

110

T
120

130

T
140

150

T
160

170

T
180

£1 (ppm)

13C NMR spectra of 3al (101 MHz, CDCl3)

T6LE L —

€°0V'T —

ps8IE —

€0L9°E

890L°¢ V
0vL8'E 7
8016°¢ /

£6€8°9
0989
L6L89
8+88°9
8556'9
€VL6'9 V
66€T° L~
€09T°L
VELT'L
9S6T°L
€ITE°L
veL

~=z

=01
=00°I

4.

£1 (ppm)

"H NMR spectra of 3am (400 MHz, CDCls)

S§73



9€°07 ~
8P'ST~
LS'9T

vs'sy —

Y09 —

0S°801 —
SETTL

88°€TI /
06'STI /

8Y°LLL —

Cl

I

110

130

170

(ppm)

f1

13C NMR spectra of 3am (101 MHz, CDCl3)

986¢°1 —

0LEL'E

PoBEE
\

yiee'e
A

7696°€
v9L8°9

0568°9

£006°9

YEL69 |
10269 1
87€6°9 |
LLY69 |
PEPTL |
95971°L |
8981°L |
PP8TL |
STIEL
T8TE°L
PEEE'L
SOPE"L
EISELA
PLSELA

!

€0Ev'L
09¢v°L
¥y 'L
0LV L
61SY'L
LLSY'L
679%°L

:

o]

)

=0°I

= =0°I

£1 (ppm)

"H NMR spectra of 3an (400 MHz, CDCls)

S74



° CoOXONVWOSTOD N = ®n D
i nmRrRONIESSmAT N T AS e =S a b e
~ N MS Y == BRXRANNNNNNRD ] 0 N
~ LT N ANANNNNNNN— =D o w < v
— Ty gy N -+ NN
N\ TS ———— I I N
N
o
cl
O=
J :
I
] ~ ‘ N
L) l I
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£1 (ppm)
13
C NMR spectra of 3an (101 MHz, CDCls)
%
*
w
=
-
:
I
N
o
el
O=
J :
T T T T T T T T T T T T T T T T T T T T T T T
10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210

£1 (ppm)

19F NMR spectra of 3an (376 MHz, CDCls)

S75



vy —

YreTe —

we’e
96¥6°¢ W
€LS6'E \
8Y66°¢

€299°9
018991
8669°9 |
0208°9
14789
Y89
97,89~
60689
1291°L
PISIL
s00zL
106€°L
L)
097t°L ]
.Eéi
0794°'L

\

=

J

=00°¢

=0°¢

Too'1

0y
2001
SO0°L

(ppm)

f1

"H NMR spectra of 3a0 (400 MHz, CDCls)

00°ST ~
197977

0S'SY —

09°79
N@.Nev

¥9°79

SL'801
€0°€1L
LOETL
9T eIl
(%11
LS°LIT
LI W
88°LII
0€°7CL —~
v6°Cl /
LL'8TI
18°871
SPiSEl
9s°SEl
89°SEl \
IS'evl
1S°8S1
SS'8SI
01191
€191

6T LLL —

110

T
120

130

T
140

T
150

T
160

170

T
180

£1 (ppm)

13C NMR spectra of 3a0 (101 MHz, CDCI3)

S76



L9901~
£€9°901-
¥9°901-
€9°901-

}

-120  -130 -140 -150 -160 -170 -180 -190 -200 -210

-110

-50 -60 -70

-40

-20

-10

10

£1 (ppm)

19F NMR spectra of 3a0 (376 MHz, CDCls)

(43 14 S

1907T°¢€ —

weILe

L108°E V
9T¥6’€ 7
06L6°€ \

)
0rL8'9
9L16°9
01£6°9
10+6°9
L7S6'9
1160°L~
9601°L /[
0IST'L
S091°L
$997°L
LT8TL
020€°L
6LLS'L
1068°L

=00°I
=00°I

u\cc.ﬁ
=00'C
200°1
M/cc.~

01

i}
=]

0.0

£1 (ppm)

"H NMR spectra of 3aq (400 MHz, CDCl5)

S77



PEST
29977

8L'SY —

vee9 —

6v°801 —

09°7Z1
mm.mﬁw
9§°LT~
0L'871 7
15671/,
S.ME\
80'E1

.:.::x

€eevl

€S°LLT —

110

130

170

£1 (ppm)

13C NMR spectra of 3aq (101 MHz, CDCI3)

11861 —

$969°7
vs0L'T/

S6EL'E~
€9LL'ES
800TF ~.
6LETy

SITES
19¢€°s
YLYE'S
86SE°S

1681°L
€90T°L
WITL
w0TL
y8TT'L
00¥¥°L
6ShY'L
€9P°L
TELY'L
968V°L
oL

)ﬂ{

=0°¢

=0°¢

=001

=0°I

=0'S
=H0'v

£1 (ppm)

"H NMR spectra of 4ah (400 MHz, CDCl5)

S78



€V'TT—
v6'9T —

€eor —

9€'v9 —

ww.cu—
cm.hu— /
9€°8T1 ~=
78°8C1 x
1671 \
61°CEl

6L°6€1 *
00°0¥1

98 VLT —

Br,

m} A

110

130

170

£1 (ppm)

13C NMR spectra of 4ah (101 MHz, CDCI3)

80561~
0v6T°T
0SL9°T
6989°C

6T8LE
Y0T8'€ —
LLSOY ~
560y /

orsT's
0L9T'S
68LT'S
£98T°S

8610°L
90t0°L
6I8E L~
9c0t°L /[
mumv.Ls

98SY°L

9rS6'9
6¥L6'9 /
A\

Br,

u/cc.m
~00°¢

u\cc.m

=0°I
=001

00T
00z
00T
Moz

£1 (ppm)

"H NMR spectra of 4bh (400 MHz, CDCls)

S§79



L6'0T ~
a4l
88'97

v6'8y —

6T'Y9 —

68971 /
80°871

€retl V
oy 6cl
wel
(4313
96°LEL
88°6€1

TSN

YTSLT —

110

130

170

90

£1 (ppm)

13C NMR spectra of 4bh (101 MHz, CDCls)

€97T'1L
€SYT'L W
YroT' 1L

8886°1 —
Y16S°T
mc—c.u/
Y679°T
Y8¥9°C Vi
9EILT

SSTL'T

0€78°€ \
$098°€
LUTY~
wor1r”

8TST'S
6¥9T'S
ELLT'S
v68T'S

mmcc.b
ccmc.b/
€SLO°L AL
1960°L ~
VEIV L~
€SEV'L

€9SY°L

I8LY'L

Br,

700°C
00°¢

0°I
0°I

£1 (ppm)

"H NMR spectra of 4ch (400 MHz, CDCls)

S80



8T's1—
T
6897

o757

L6'8Y —

6TY9 —

76°9C1
60°871
61'871
1rect
€0°CEL
vS'9€l
76°6€1
vyl

B e

YTSLT —

Br.

110

T
120

130

T
140

150

T
160

170

T
180

r
90

£1 (ppm)

13C NMR spectra of 4ch (101 MHz, CDCls)

609C°1 —

LOS6'L —

68997~
6089°T

9S6L'E\
1€€8'€ —
9901 ~
IPrIp

€LOE'S
wles
viees
veve's

01v0°L
9790°L
€W'L
LEIL'L
L8LE'L
0S8¢°L
1o¥L
801¥°L
0LTV'L
€EEP'L

=0°I
=0°I

200'C
00z
00

£1 (ppm)

"H NMR spectra of 4dh (400 MHz, CDCls)

S81



YT —
6897 ~
LE1E~
wre—

88y —

STY9 —

v9°stl

SS°9T1 V
60°871 -~
1mect *
10°CEL \
6£°9¢€1 \
v6°6¢€1

L80ST —

60°SLT —

£1 (opm)

13C NMR spectra of 4dh (101 MHz, CDCls)

Br,

180

90

€€T0°T —

EPILTA
9Lt/

0€88°¢

L0T6'E V
0LOT'Y —~
14404 /

£SPE'S
99s¢°S
v89¢’S
008¢°S

0917'L
£LETL |
POLE'L |
89LEL |
€88€°L |
186€°L
6011°LA
P8Ib"L
prEr L
6€sh'L
1TLyL]
NmNmi
9975'L |
90SS°L

Br,

A

£1 (ppm)

"H NMR spectra of 4eh (400 MHz, CDCls)
S82




6v'tT —
9697 —

€0°6v —

8€V9 —

S0LTI
£TLTL
0s°LT1
8LLTI
SI'STI —
S6'8T1 x
90°621 \
£TTET \
e8¢l
78°6€1
06°6€1
S8°0p1

96'vL1 —

Br,

|

110

T
120

130

T
140

150

T
160

170

T
180

90

£1 (ppm)

13C NMR spectra of 4eh (101 MHz, CDCls)

LYY6'l —

08L9°T~
668977

%ﬁ.m
N%hmw
8978/
LOVOY T
8LO°Y /

SE9T'S
wSLT'S
§98T°S
000¢°s

81999
6£89°9
98%0°L
LOLO'L
8I8¢°L
€E0P° L~
88¥P°L
YOLY'L

Br,

éc.m
Yo't
001

FL60

£1 (ppm)

"H NMR spectra of 4fh (400 MHz, CDCl3)

S83



9977 —
8897 —

19°8% —

Le'ss —

6£°v9 —

86°€Il —

90°871
eu.wm—/
01671~
ICIEL -7
S0°TEl
v6'6€1 —

81°6S1 —

Ov'SLT —

Br.

110

T
120

130

T
140

150

T
160

170

T
180

90

£1 (ppm)

13C NMR spectra of 4fh (101 MHz, CDCls)

0966°1 —

THEL'T~,
1opLT/

100L°€
oLeLe”
£080°F ~.
wiry”

86¢°S
901¥°S
LITV'S
6EEY’S

2090°L
0180°L
699T°L
YiLTL
6€8T°L
68T°L
£00S°L
SS0S°L
191§°L
€TTIS’L
98¢€S°L
LyyS'L
1sss'L
909s°L

Br,

8670

00T
=00°C
00V

0

£1 (ppm)

"H NMR spectra of 4gh (400 MHz, CDCl5)

S84



- ST NSO NN R NN
= Enagemenn=9Re Y ® 4 23
< BRXANBNRRRT =D RS “ o) N
= FTITONONMNNNNNNQ =~ < % NS
- PIURRURRCERCENCERA SRM JRM JRA JRA BRA S Bk >3 -+ IR
N/
Br
\©\ NH
S\
/ So
o
E
O—%F
F
I
I
W |
; T T T T T T T T T T T T T T T T T T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -

£1 (ppm)

13C NMR spectra of 4gh (101 MHz, CDCI3)

s
=
e
w
f
N/
Br,
\©\ )
/7 No
o
F
o—é F
F
T T T T T T T T T T T T T T T T T T T T T T T T T
20 10 ) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 2

£1 (ppm)

19F NMR spectra of 4gh (377 MHz, CDCls)

§85



€786'1 —

9ETLT~,
9s€LT”

8869°€
8S€EL'E
9090°% ~.
vL60

see's
SLYE'S
66S¢E°S
YiLe'S

9689
18169
Y6£6'9
6v61°L
@heu.h/
0LIT LT
86TT°L
LT6Y'L
SPIS'L
wrs'L
029s°L

£1 (ppm)

"H NMR spectra of 4hh (400 MHz, CDCl5)

Br,

19°7C —
8697 —

£8'8Y —

SY'Y9 —

170 160 150 140 130 120 110 100 L oo
13C NMR spectra of 4hh (101 MHz, CDCls)
S86

180

90



LLETT-—

Br,

-100  -110 -120 -130 -140 -150 -160 -170 —180 -190 -200 -210

£1 (ppm)

T
-90

-50

9F NMR spectra of 4hh (377 MHz, CDCls)

LEIG'L —

190L°T~,
08177

8ETLE
609L°€ ~
00€0°% ~
1L90'%

67EE’S
£SPE'S
LLSE'S
T0LE'S

y8TI'L
SYEL'L
80SI°L
6791°L
68LI°L
IS81°L
L6vb L
8ESH'L
SSOV°L
LOLY'L
SSTS'L
LOES'L
LTVS'L
ELVS'L

=0°I
=0'I

=0y

0T

=0T

i}
=]

0.0

£1 (ppm)

"H NMR spectra of 4ih (400 MHz, CDCls)

S87



SETT—
00°LT—

68°8v —

STY9 —

vm.w-
wm.w- /
98°871
v0°6C1

0€°Z€T \
6IbET \

ST8EL \
(42138

SEVLL —

Cl

110

130

150

170

90

£1 (ppm)

13C NMR spectra of 4ih (101 MHz, CDCl5)

€696°1 —

891LT~
L8’

TEPLE
POSL'E
60£0°F
1890t/

LY0E'S —

PILOL
Sacs/
8LIEL

v%ms%
whyL~
gsov'L [
0Z€S'L

9€SS’L

Br,

=0°I
=0°I

00T
0T
00T
00T

£1 (ppm)

'H NMR spectra of 4jh (400 MHz, CDCls)

588



T —
00°LT—

86'8v —

619 —

I zel
LS'STI /
69°8T1 /
£0°671 —
€8°1E1 T
1€°Z€1

bL8ET \
¥8°6€1

0E€PLT —

Br.

110

T
120

130

T
140

150

T
160

170

T
180

90

£1 (ppm)

13C NMR spectra of 4jh (101 MHz, CDCls)

0L€£0°T —

T8LLTA
106,77

16V9°€ .
ps89°¢ 7
I8LOF
SYIry -~

TLGE'S
660t's 7

10€F°L
6VEV'L |
SOPP'L |
SISH'L
8€LS'L
L8LS'L Y
TE8S°L
ss8s'L+|
P06S°L +
TS6S°L 7

7909°L
LOT9"L
6L19°L ]
7979°L
60€9°L |
7€€9°L )

Br.

N

",

=00°'C
009

£1 (ppm)

"H NMR spectra of 4kh (400 MHz, CDCl3)

S§89



8177 —
6T°LT —

oL6v —

0Tv9 —

LEELT —

Br,

N,

110

T
120

130

T
140

150

T
160

170

T
180

£1 (ppm)

13C NMR spectra of 4kh (101 MHz, CDCls)

181
6699°C

$968°€ |
7SE6°€ |
8021V 1
S6ST'V 1
S980° |
0660°S |
IS |
LLY9™9
11599
08999
vILY9
$9L9°9 |
8699 |
8969'9 |
100L°9 |
18F1°L ]
VIST'L
1L9T°L |
SOLT'L
1981°L |
9681°L
L6TTL
EPET'L
9THT L
PLYT LA
66¥T°L 7
opSTL
S09T°L
79TL]
¥96T°L
6LIE L |
ObIbL
LSEV'L?

Br

=)
)

5

70

WM

01
01

01
01
0°C
0°¢

£1 (ppm)

"H NMR spectra of 41h (400 MHz, CDCls)

S§90



NS ON QN ® T O ~® T —
ISR AA =T oY @ 2 28
T QNS S AR XSS T T o\ 0 ® e
o Wenenenen AN AN ot o S < o o e
PVER/En LN ERCERCERCERL B SR SR SRR SR SR B fihs B S & < SIS
N ————— N ~ I Vol
o
Br.
NH
E
SN
/7 No
o
! |
i
| ’ ‘l y
; T T T T T T T T T T T T T T T T T T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -

£1 (ppm)

13C NMR spectra of 41h (101 MHz, CDCl5)

®
xR
=)
=
=
;
N/
Br,
NH
F
/ So
o
, . . : . . . . . . . . . . . . . . . . . . : , :
20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 2

£1 (ppm)

19F NMR spectra of 4lh (377 MHz, CDCls)

S91



501K
vLL9'T

98p8°€ |
6L88°€ |
T6ESF |
98LS°F |
S786°9
1986°9
£200°L
LSO0'L
SPRT'L
988T°L
PEOT'L
YLOT'L
872TL
697T'L ]
T6£TL |
8EPTL 1
9SST'L |
P09T'L |
901€E°L |
THIE LA
867€°L |
SEEE°L |
68VE°L 7
£TSE°LA
SI8E°L
998€°L -]
$86€°L ﬁ
ze0v°L ]

coLs'L
€PLS'L]
1065°L Q
es'L

NH

=00°¢

=00°¢

=01

=00°1L

01

(ppm)

f1

5.5

6.0

"H NMR spectra of 4mh (400 MHz, CDCl5)

ST~
L6'9T7

88°8v —

L1°6S —

LY'LTL
60°8C1
8871
00°0€T ~t
69°0€1 7
L6°0€1 \
16°1€L
99°vEL
ssel
€6'8€1

TO'SLT —

(o}

Br

90

100

110

120

130

140

150

160

170

180

90

(ppm)

13C NMR spectra of 4mh (101 MHz, CDCls)

§92



9LTO'T —

1299°T~
L9z’

LEES'E~
1€L8°€”

6SS9°Y /
€69’y
€VL6'Y /
186V
1666t
6600°S

LY60°LY
ELIIL |
96T1°L |
20T LA
8S0T'L
122TL
LSTTLA
LTETL
WSTL
1092°L ]
9€5€°L
1LseL]
mmhmi
696€°L

mcwmi
£009°L

=T

Br,

=00°¢

=00°1L

=00°1L
£66°0

200°T
200°¢
R00°¢
2001

(ppm)

f1

5.5

6.0

"H NMR spectra of 4nh (400 MHz, CDCl5)

SL'ST~
LOLT

LO°0S —

81°6S —

18vClL
10°81
60°8CI
88°8C1 \
LO'OET —
wiel \
16°1€1 \
ILPEL
¥8°9¢1
06'8€1

L6'VLY —

&

[0}

Br,

90

100

110

120

130

140

150

160

170

180

90

(ppm)

13C NMR spectra of 4nh (101 MHz, CDCls)

§93



€6L6°1 —

68TLT~
60rL'T

LIS9'E~
981L°€ "
6680 ~_
LTIy

PSLE'S
898¢°S
886¢°S
9IIIY'S

0806'9
wie'9
9€€6°9
wse'9
€500°L
€970°LE
TSLU'L~
6L
SIITL
TIETL
STIS'L
S9€S°L
vissL
S09¢°L

Br,

———— =00'¢

=01

=00°1L

= 00T

. »eeuﬁ

0°1

=< =00'p

(ppm)

f1

"H NMR spectra of 40h (400 MHz, CDCl3)

ST —
€0°LT —

LI'6¥
81I'6v

SI'¥9 —

0rpII
£ECHIT
I8'FIT
10°STT
PHTTL
L¥'TTT
L9'8TI~
671 |
SE0ET
£F0ET
1€°Z€T \
06°6€T
19°TH1
L9 TVT

LSI9T ~
€0°v9L

WL —

Br,

110

T
120

130

T
140

T
150

T
160

170

T
180

90

£1 (ppm)

13C NMR spectra of 40h (101 MHz, CDCls)

594



9TIII-—

Br,

T
-100  -110 -120 -130 -140 -150 -160 -170 —180 -190 -200 -210 -2

£1 (ppm)

T
-90

-50

F NMR spectra of 40h (377 MHz, CDCl;3)

6LL6’L —

16TLT~,
neLe’

6LTLE
1s9L°€
8890°F ~
0901y 7

€97€°S
L8ees

0€IT’L
LIEL'L
8EVI'L
6VSI'L
1291°L
€I8I°L
wca—.bN
801T°L
189%°L
868P°L
€LIS'L
16€S°L

Br

-<

roo't

ooy
H0'v

i}
=]

0.0

£1 (ppm)

"H NMR spectra of 4ph (400 MHz, CDCls)

§95



1Tt —
SO°LT—

mev—

90°%9 —

€0°STI

YoO'vLL —

110
£1 (ppm)

13C NMR spectra of 4ph (101 MHz, CDCls)

170

180

90

LIL6'L —

€9TL T~
wEE
1

PSLL'E
0650 |
960+ é
YPLO L
v60°L f
LEIT'L
P8ST'L
T19T°L
€E9T°L
099T1°L
T8LT'L 1
S808T°L 1
0€8T°L 1
8S8I°L 1
€887°L 1
0€6T L
8L6T L
9IEEL
EPEEL
S9€E"L
T6EE°L A
EISE LA

0pSEL \w

Smmi
L8SE'L
sy

wmhv.n@

I€IS°L g
8YES'L

Br.

01
01

2001

(ppm)
S96

1

"H NMR spectra of 4qh (400 MHz, CDCls)




9P LT —
€77 —

wry —

0€°6S —

8€°8I1
LLozI /
10°vT1 /
LTYLL
I'st1
6S°STI
€€°971
mm.bNﬁ\
em.vmﬁ\

8TLEL

0€°691 —

Br,

110

T
120

130

T
140

150

T
160

170

T
180

90

(ppm)

f1

13C NMR spectra of 4qh (101 MHz, CDCls)

9€01°C —

€589°7~
€L69°T7

vIL6'E
9600°y ~
8611°Y 7

98t
$090°L
0LLOL
0Z80°L |
6LOT'L
9TIT'L |
SPTI'L |
P6TI'L |
£TTTL |
PLTTL |
T6ETL
6EHTL
6605°L )
0SIS'L ,W
THTS'LA
PEESTLA
88€S°L
0L89°L
1269°L
LSEL'L
OPLL
L8SL'L

=00°¢

=00°1I
00°L

Br,

3.0

3.5

4.5

5.0

£1 (ppm)

"H NMR spectra of 4rh (400 MHz, CDCl3)

§97



§9°TT —
10°LT—

8v'6y —

L6°€9 —

LLYTL
1ozl |
10°L21
S0°LTIA
1S°L71
TI'8TIA
(44 T4
69°8T1
20621 7
88'I€1
€L°TET
96771 |
1£°9¢1 |
ps6er )

S —————

STSLL —

Br.

110

T
120

130

T
140

150

T
160

170

T
180

90

(ppm)

f1

13C NMR spectra of 4rh (101 MHz, CDCls)

6186°1
2%.3/
611L°T
0S98°€ |
£€06°€ |
8¥90°F |
I€01°¥ |
1690°S 1
¥Z80°S |
6£6V™9
$00S"9
6¥1S9
61759
68759
EPS'O |
66759 |
9516°9 |
£816°9 1
07269 1
89769 1
LYE6'9 |
9L£6'9 |
80169 |
£VP6°9 |
0LY6'9 g
69569
$656°9
v£96°9 vﬁ
18362 \
LOOV'L
STIV'L %
LLIVLY
£THL )
v0zsL]
YSTS'L
ILES'L
1Tvs'L’

.

Br

ot

(ppm)

1

"H NMR spectra of 4sh (400 MHz, CDCl3)

598



68°€T ~

16'9T—

wor —

8+°09
€509

vTHOT
0S'$01
SL'POT
€9°111
99° 111
P8 ITL
L8111
Izl
£5°721
IS8T~
68'871 [
€1°0€1
61°0€1
8T'0€1
wsl
W6El
s°651
$9°6S1 A
11791
€1'791 N
€791
bSPLI —

Br,

110

T
120

130

T
140

150

T
160

170

T
180

90

(ppm)

f1

13C NMR spectra of 4sh (101 MHz, CDCl;3)

vS'801-
7$°801-
SL'SOT-
€L'SOT-

Br

100 -110  -120 -130 -140 -150 160 -170 -180 -190 -200 210
£1 (ppm)

90

9F NMR spectra of 4sh (377 MHz, CDCls)

§99



LOLL'T —

ELETT
€ILY'T
€L8Y'T

S8I6'€
0956'€
1917~
Lesty”

IST0°L -
10€0°L

8Y10°L ~Z
6610°L
66S0°L
8Y90°L
TLOL'L~E

waL” s\\/ o
8YOP'L

6SIP'L

ELTV'L

P8EY'L

6S8°L @

PLOS'L

91H9°L

T€99°L

=00°¢

=00°¢
=00°¢

=00°1
=01

J00°T
=001
L00°T
2002
Soor

£1 (ppm)

"H NMR spectra of 4th (400 MHz, DMSO-ds)

0€'$T ~
6v°97
€9'1€ —

£6°CS —

16°L9 —

LY"0ET
1€°TET
SS°zEl
WPEL
£0°9€T —
orLer/f
0T'8€T \
£5°6ET
32!
£E°SPI

TE8LL —

110

130

170

90

£1 (ppm)

13C NMR spectra of 4th (101 MHz, DMSO-ds)

$100



#010°0-
1SS6°1 1
Y00E°T |
8TII'E
€8T1°€
I8€1°€
8THI'E
9h1°€
9TST'E |
19ST°€ |
809T°€
PH1°€ |
90LT €
EPLIE |
8L
LSSI'E
9T61°€
8961°€ |
HOT'€
1L0TET
TLTE
LESL'E
€178°€ —
€S0 —
8680°F /

LELL'S
vhw—.mw
9I10T°S

8856'9
06L6'9
8r70'L\
8SP0'L
€T8E°L~
ovorLf
9¢¥°L
08S¥'L

Br,

=$6'C

=00°¢

=00°1
=01

E86'0

(ppm)

f1

"H NMR spectra of 4uh (400 MHz, CDCl5)

LSPL—
LOIT
8577~
96'p€ —

86'8V —

v'v9 —

10°LT1
Nﬁ.wN—/

€9PLL —

Br,

110

130

170

90

(ppm)

1

13C NMR spectra of 4uh (101 MHz, CDCl5)

S101



0s0°T —

699L°T~
68LLT/

TIE9°E~
$L99°€

€LOT'Y
vevey

199°'s —

LS689
6¥06'9
88069
9L16"9

€556'9
$856°9
vr96°9
SL96™9
VYIITL
16TTL
088S°L
L609°L

8EP9°L
vS99°'L

Foot

10z
=00°1

R0y

£1 (ppm)

"H NMR spectra of 4vh (400 MHz, CDCl3)

16°€C —
wLe—

69°LY —

LTS —

S.mu—
80971 V
8TLTI /]
£8°8TT N
7621 \
8H'TET \

ST OvI
v vyl \

0S°€LT —

Br,

110

130

170

£1 (ppm)

13C NMR spectra of 4vh (101 MHz, CDCls)

S102



1€10°C —

€60L° T~
B
;hh.L
cwmﬂv)
PSLT'V ;
89YH°S
L6SH'S q
TTLY'S %
y0TL
660T°L
9SIT L
981ITL g
LETTL 1
L8TT L 1
9EET'L |
0THTL
69V T LA
9SSTL
T6ST LA
voTL 1
9897°L |
-mbm.h,
0F6E°L
VIV LA
0S0S°L~
LETS'L
YvsL
98¥9°L
YTS9°L
00L9°L
6TLIL

p=

=00°¢

=0t

=00°1L

=01

8670

S00°S
200°T
=00'L
"0z

9T —
697 —

9¢€°6v —

1Tv9 —

(ppm)

f1

08°9¢1

6¥°LTL /
[4: %4
YL'8TL \
86'8CI1 \
[ 3

wovt \

IT'IVI

"H NMR spectra of 4aa (400 MHz, CDCls)

68 PLI —

110

130

170

90

(ppm)

1

13C NMR spectra of 4aa (101 MHz, CDCI3)

$103



LS86'1 7
SPLET
PTOLT
EVIL'T

T8LYE~
sriL'e”
1218 2N
LOST'Y

£€8€°S
8S6€'S
780°S
0TH'S
LTITLy
8T81°L |
STOT'L
8S0T'L 1
LIIT LA
SPIT'LA
YOTTL ;W
SSTT'L
EPET'L
€6£T'L |
19v7L ]
88PT'L
LIST'L
P6TS'L
£0SS'L

=

[

FL6°0

0°C
0°S
=00'C

(ppm)

f1

"H NMR spectra of 4ab (400 MHz, CDCl3)

LSTT~
sz’
€6'97

6€°6v —

9Tv9 —

18°9C1
LS'LTI
0L°LTL
w8l 7
85°6C1 \
PEBEL
pEOPL
(N2 08

WYLl —

90

100

110

120

130

140

150

160

170

180

90

(ppm)

13C NMR spectra of 4ab (101 MHz, CDCls)

S104



L6661 —

6S0L'T~,
6LIL'T

7078’ /
9LS8'€ —
6880V —
sosve”
1
€6LT'S
8S0T°L g
€€6TL g
LLO6T L 1
6TIE L 1
TSTE'L
80€€°L |
EPEEL
LSTV L
TIEV LA
wmmv.hg
SOEP'L
SOPPL A
60SY° LA
142512\
6LIS L
SO0TS'L
€TIS’L
6vIsSL
PLES'L
60¥S L
SYyS'L

=00°¢

=00°¢

=00°L
=00°1L

m\ec.m
z00°L
$00°C

Too'r

(ppm)

f1

"H NMR spectra of 4ac (400 MHz, CDCl;3)

§§°TT—
697 —

Ie6y —

6T'¥9 —

09°sTI
L6°9T1
LT
L1'8TL
0L'8T1
YT oel
€TEEL
90°S€L
re6€l
(444!

e A

00°SLT —

Cl

110

130

170

90

(ppm)

1

13C NMR spectra of 4ac (101 MHz, CDCls)

$105



0686’1 —
1189°C

1£69°C

9IST'b 1
L6ST' |
£88€°F |
SOTH'
9081°S 1
0€61°S 1
9€0T°S |
PIIIL

1911°L

PrTULAlt
€8TI°L

9EPI'L
0TST'L
99ST1°L |
8S61°L 1
091T°L 1
907T'L 1
9STT'L 7
SOET'L 1
LYET LA
01bT'L
€09T°L
69LT'L
TI8T°L A
@&N.G
866T'L

8ELS'L
ILLS'L ]
TE6SL
$965°L ]
1109°L %

—n

6S19°L
S0T9°L

Br
N

=00°¢

=0t

=01
=01

F68°0

5.5

6.0

0°€T —
L8'9T —

vyev —

w9 —

(ppm)

f1

ss01
srLTl /
bLLTI
£0°821
19°871
1€1€L
96°€€1 w
66'FE1
€I'6E1
8°6€1

"H NMR spectra of 4al (400 MHz, CDCls)

S6PLI
vesL1

Br
S

90

100

110

120

130

140

150

160

170

180

90

(ppm)

13C NMR spectra of 4al (101 MHz, CDCls)

$106



L0661 —

610L°T~
6€1LT”

8T8
8598°€ —
0180y —
et
1

LI9T'S A
T680°L 1
POTI'L |
SIELL |
96L1L
LSST'L
€LOT'L
£907°L 1
€TITLA
07TL |
97T LA
LTSY'L
€88¥°L |
£667°L
9P0S°L A
660S°L
6VIS'L
807S°L
TSTS'L
TIes'L ]
P9ES'L %
0Ths'L

T

Cl

J“(

=00°¢

=00°¢

=00°1
=01

£96°0

01
H/ee.m

H0'C

(ppm)

f1

"H NMR spectra of 4an (400 MHz, CDCl3)

LYt —
697 —

8T°6v —

w9 —

90°L11
6T LIl
Wz
et
00°LTT
0°8¢1
11°8¢1
81°8CI
(752141
woer
€L70ET
L8'LET
16°LEL
voecl

€5°6ST ~
[ 4"

Yo'vLL —

Cl

110

130

170

90

(ppm)

1

13C NMR spectra of 4an (101 MHz, CDCls)

S107



Cl

—-106.68

N/
NH
N
[¢]
T T T T T T T T T T T T T T T T T T T T T
-10  -20 -30 -40 -50 -60 70  -80  -90  -100 -110 -120 130 -140 -150 -160 -170 180 -190 -200 -210 -2
£1 (ppm)

F NMR spectra of 4an (377 MHz, CDCl;)

S$108



