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1. General information

1.1 Materials and instruments

Tert-butyl hydroperoxide (TBHP), tetrabutylammonium iodide (TBAI) were purchased from Energy Chemical
Co., Shanghai, China. Other reagents were purchased from Zhengzhou Alfa chem Co., Ltd. Unless otherwise stated,
all commercially available reagents were directly used without further purification. All solvents were purified by
standard methods prior to use. Twice-distilled water was used throughout all experiments. All reactions were
monitored by thin layer chromatography (TLC), and column chromatography was carried out on 100-200 mesh of
silica gel purchased from Qing Dao Hai Yang Chemical Industry Co. All nuclear magnetic resonance (NMR) spectra
were recorded on a Bruker Avance 400 MHz in CDCls at room temperature (20 £3 <C), using tetramethylsilane as
internal standard. High resolution mass spectra (HRMS) were conducted on a 3000-mass spectrometer, using Waters
Q-Tof MS/MS system with the ESI technique. UV—Vis spectra were measured on an Agilent 8453 and one-photon
fluorescence spectra were obtained with Hitachi F-4600 spectrophotometer, respectively. MTT assay was performed
using a TRITURUS microplate reader. X-ray single-crystal diffraction data were collected on a Bruker SMART1000
CCD diffractometer at variable temperatures. The bioimaging of HepG-2 cells performed on the Leica TCS SP8

confocal microscopy system.
2. Experimental procedures

We initiated the study by establishing optimal experimental conditions using the model reaction of 3-methyl-1-(2-
(phenylethynyl)phenyl)indole (1a) with TSNHNHz (2a) under open-air condition, as summarized in Table S1.
Gratifyingly, the desired product 3a was isolated in 54% yield when using 10 mol% of Kl and 4 equiv. of TBHP in
CH3CN at 65 °C for 8 h (entry 1). The screening on four other iodine-containing reagents, including Nal, NHal, 12
and TBALI, indicated that TBAI was the best choice, giving 3a in 62% yield (entries 2-5). The ideal amount of TBAI
was also explored (entries 5-7). As it can be seen, the yield increased from 45% to 62% with the increase of the
amount of TBAI from 5 mol% to 10 mol% (entries 5-6), and then a slight decrease was observed as the amount of
TBAI continuously increased up to 15 mol% (entry 7). Following that, three other commonly used oxidants including
DTBP, BPO and K2S20s were tested (entries 8-10), however, no better results were observed. The ideal amount of
TBHP was explored either (entries 5, 11-12). As can be seen, the yield of 3a was increased gradually from 48% to
64% with the increase of the amount of TBHP from 2 to 3 equiv. (entries 11-12). More solvents were then examined
as shown in entries 13-17. Much to our delight, the yield of 3a was dramatically increased to 85% (entry 15) when
the reaction was performed in MeOH. Both reaction temperature and time were examined. The results showed that
65 °C and 8 h were still the best choices (entries 18-22). Besides, the results from entries 23-24 reminded that the
reaction could not occur in the absence of TBAI or TBHP. After intensive experimentation, the optimized reaction
conditions were established as follows: 1a (0.5 mmol), 2a (1 mmol), TBAI (10 mol%) and TBHP (3 equiv.) were

mixed in MeOH at 65 °C for 8 h.
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Table S1. Optimization of reaction conditions®
Ph
co oty
N // (u) catalyst, oxidant O N N é
&* 4©7‘50‘7NHNH2 solvent, temp, time Q o
1a 2a

3a

entry catalyst (mol%) oxidant solvent yield[®! %
(equiv.)
1 K1 (10) TBHP (4) CHiCN 54
2 Nal (10) TBHP (4) CHiCN 56
3 NHal (10) TBHP (4) CHiCN 47
4 I2 (10) TBHP (4) CHiCN 28
5 TBAI (10) TBHP (4) CHiCN 62
6 TBAI (5) TBHP (4) CHiCN 45
7 TBAI (15) TBHP (4) CHiCN 58
8 TBAI (10) DTBP (4) CHiCN trace
9 TBAI (10) BPO (4) CHiCN 16
10 TBAI (10) K2S20s (4) CHsCN 45
11 TBAI (10) TBHP (2) CHiCN 48
12 TBAI (10) TBHP (3) CHiCN 64
13 TBAI (10) TBHP (3) DMSO trace
14 TBAI (10) TBHP (3) DMF trace
15 TBAI (10) TBHP (3) MeOH 85
16 TBAI (10) TBHP (3) EtOH 76
17 TBAI (10) TBHP (3) DCE 43
18¢ TBAI (10) TBHP (3) MeOH 52
199 TBAI (10) TBHP (3) MeOH 82
208 TBAI (10) TBHP (3) MeOH N.D.
21 TBAI (10) TBHP (3) MeOH 42
220 TBAI (10) TBHP (3) MeOH 76
23 TBHP (3) MeOH N.D.
24 TBAI (10) MeOH N.D.

lIReaction conditions: 1a (0.5 mmol), 2a (1 mmol), catalyst (5-15 mol%), oxidant (2-4 equiv.), solvent
(10 mL) at 65 °C for 8 h. TBHP = tert-butyl hydroperoxide (70% aqueous solution), TBAI =
tetrabutylammonium iodide, DTBP = di-tert-butyl peroxide, BPO = benzoyl peroxide, DCE = 1,2-
Dichloroethane, N.D. = Not detected. Mlisolated yields. [FIFor 6 h. [ For 12 h. [¥1 At room temperature.
At 45 °C. [HlAt 85 °C.
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2.1 General experimental procedures for sulfonyl substituted indolo[1,2-a]quinolines (3)

Ar'
N\ Ar' TBAI (10 mol %) O A N Q
TBHP (3 equiv.) —Ar2
N/ + APSONHNH, — > N SAr
MeOH, 65 °C, 8 h Q (0]

In a 25 mL flask, 1-(2-(arylethynyl)phenyl)indoles 1 (0.5 mmol) was dissolved in CH3CN (5 mL), and sulfonyl
hydrazides 2 (2.0 equiv.), TBAI (10 mol%), TBHP (3 equiv.) were added. The mixture was allowed to stir at 65°C
for 8 h. After the reaction was completed, the solvent was evaporated under vacuum. Then, the residue was quenched
with water (5 mL), and then the dichloromethane (15 mL) was added three times for extraction. The combined
organic layers were dried over anhydrous NazSOa. The residue was purified by silica gel chromatography (petroleum

ether/ethyl acetate = 10/1) to afford the desired product.
2.2 Control experiments

Ph
A\ Ph N
@Ng V4 N V15

a) TEMPO (4 equiv.)

* TSNHNH2 Standard conditions Q
- 2 3 (0%)
Ph OH
N e O ‘e
b N Y BHT (4 equiv.) N * +
_ o vees
* TSNHNH2 - giandard conditions Q
Ts
1a 2a 3 (trace) 9 (29%)

Scheme S1. Control experiments

In a 25 mL flask, 1-(2-(arylethynyl)phenyl)indoles 1 (0.5 mmol) was dissolved in CH3CN (5 mL), and sulfonyl
hydrazides 2 (2.0 equiv.), TBAI (10 mol %), TBHP (3 equiv.) were added. Afterward, ((2,2,6,6-tetramethylpiperidin-
1-yl)oxidanyl) (TEMPO, 4 equiv.) was added in the mixture. The mixture was allowed to stir at 65 °C for 8 h. After
the reaction was completed, the solvent was evaporated under vacuum. Then, the residue was quenched with water
(5 mL), and then the dichloromethane (15 mL) was added three times for extraction. The reaction mixture was tested

using HRMS and no desired product was detected.

In a 25 mL flask, 1-(2-(arylethynyl)phenyl)indoles 1 (0.5 mmol) was dissolved in CH3CN (5 mL), and sulfonyl
hydrazides 2 (2.0 equiv.), TBAI (10 mol%), TBHP (3 equiv.) were added. Afterward, (2,6-ditert-butyl-4-methyl-
phenol) (BHT, 4 equiv.) was added in the mixture. The mixture was allowed to stir at 65°C for 8 h. After the reaction
was completed, the solvent was evaporated under vacuum. Then, the residue was quenched with water (5 mL), and
then the dichloromethane (15 mL) was added three times for extraction. The reaction mixture was tested using

HRMS and product 9 was successfully detected. Furthermore, product 9 was isolated in 29% yield.
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3. Cell viability measured by MTT assay

HepG-2 cells were cultured in in DMEM supplemented with 10% FBS and 1% penicillin-streptomycin and
incubated in a humidified 5% CO: incubator at 37 °C with the medium changed every other day. A standard MTT
assay was used to evaluate the cytotoxicity of TPAP-BB. Cells were seeded in 96-well plates at a density of 50000
cells per well. After an overnight incubation, the medium was replaced with 100 pL of fresh medium supplemented
with different concentrations of 3z for 24 h. 10 pL of MTT (5 mg/mL in PBS) was added. After 4 h incubation, 100
pL of dimethyl sulfoxide (DMSO) was then added. After 15 min, the absorbance at 570 nm was then monitored by

the microplate Reader. Each experiment (i.e., each 3z concentration) was conducted in quintuplicate.

100+

——
—t—
—t—

AP

——
——
——

80

60

40-

Cell viability / (%)

20+

0+— T T T T T T
0 5 10 15 20 25 30

Concentration (umol/L)

Figure S1 Cell viability of 3z to HepG-2 cells measured by MTT assay

4. Characterization of compounds

7-methyl-6-phenyl-5-tosylindolo[1,2-a]quinoline (3a)

196 mg, 85%; Yellow solid, m.p. 159-161<C; *H NMR (400 MHz, CDCls) & 8.76 (dd, J = 8.3, 1.4 Hz,
1H), 8.46 (d, J = 8.0, 1H), 8.37 (d, J = 8.6 Hz, 1H), 7.75 (d, J = 8.0, 1H), 7.57-7.55 (m, 2H), 7.54-7.34
(m, 6H), 7.31-7.20 (m, 3H), 7.12 (d, J = 8.0 Hz, 2H), 2.32 (s, 3H), 1.56 (s, 3H). 3C NMR (101 MHz,
CDCl3) 6 143.4,140.4,140.1, 136.1, 135.8, 132.4, 131.6, 130.3, 130.1, 129.4, 129.0, 128.4, 128.1, 127.8,
127.7, 126.7, 124.6, 122.8, 122.0, 120.1, 119.2, 115.4, 114.6, 114.4, 21.6, 10.1. HRMS Calcd for
C30H24NO3S [M + H]*: m/z 462.1522, Found: 462.1524

7-methyl-6-phenyl-5-(phenylsulfonyl)indolo[1,2-a]quinoline (3b)
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188 mg, 84%; Yellow solid, m.p. 204-205 <C; *H NMR (400 MHz, CDCl3) § 8.76 (dd, J = 8.4, 1.4 Hz,
1H), 8.47 (d, J = 8.4 Hz, 1H), 8.38 (d, J = 8.4 Hz, 1H), 7.75 (d, J = 8.0 Hz, 1H), 7.67-7.65 (m, 2H), 7.56-
7.50 (M, 2H), 7.45-7.34 (m, 5H), 7.32 (t, J = 7.6 Hz, 2H), 7.29-7.24 (m, 3H), 1.57 (s, 3H). 3C NMR (101
MHz, CDCls) 6143.4, 140.4, 136.1, 135.6, 132.5, 132.4, 131.6, 130.3, 130.2, 129.1, 128.8, 128.4, 127.9,
127.7,126.6, 124.7,122.8, 122.0, 120.1, 119.2, 115.4, 114.6, 114.5, 10.1. HRMS Calcd for C29H22NO-S
[M + H]*: m/z 448.1366, Found: 448.1367

5-((4-methoxyphenyl)sulfonyl)-7-methyl-6-phenylindolo[1,2-a]quinoline (3¢c)

176 mg, 74%; Yellow solid, m.p.125-128 <T; 'H NMR (400 MHz, CDCL) & 8.81 (d, J = 8.0 Hz, 1H),
8.42 (d,J=8.4 Hz, 1H), 8.31 (d, J= 8.4 Hz, 1H), 7.70 (d, J= 8.0 Hz, 1H), 7.58 (d, J= 7.6 Hz, 2H), 7.50
(t, J=17.6 Hz, 1H), 7.47-7.36 (m, 4H), 7.32 (t, J= 7.6 Hz, 1H), 7.28-7.23 (m, 3H), 6.75 (d, J = 8.8 Hz,
2H), 3.73 (s, 3H), 1.52 (s, 3H). 3C NMR (101 MHz, CDCl3) § 162.8, 139.8, 136.1, 135.9, 135.0, 132.4,
131.6, 130.4, 130.2, 129.1, 129.0, 128.7, 128.4, 127.9, 127.8, 124.6, 122.8, 122.0, 120.1, 119.3, 115.5,
114.6, 114.3, 114.1, 55.6, 10.1. HRMS Caled for C3oH2NO3S [M + H]*: m/z 478.1471, Found:478.1469

5-((4-(tert-butyl)phenyl)sulfonyl)-7-methyl-6-phenylindolo[1,2-a]quinoline (3d)

161 mg, 64%; Yellow solid, m.p. 192-195 <C; 'H NMR (400 MHz, CDCl3) 5 8.83 (d, J = 7.6, 1H), 8.48
(d, J=8.4,1H), 8.38 (d, J = 8.8 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.57-7.54 (m, 3H), 7.50 (t, J = 7.6 Hz,
1H), 7.43-7.40 (m, 1H), 7.38-7.28 (m, 6H), 7.25 (d, J = 8.0, 2H), 1.55 (s, 3H), 1.27 (s, 9H). *C NMR
(101 MHz, CDCls) 6 156.2, 140.3, 139.9, 136.1, 135.6, 132.4, 131.6, 130.4, 130.3, 129.0, 128.5, 128.3,
127.9, 127.8, 126.5, 125.8, 124.5, 122.8, 122.0, 120.0, 119.3, 115.4, 114.6, 114.2, 35.1, 31.1, 10.1.
HRMS Calcd for C3sH3zoNO2S [M + H]*: m/z 504.1992, Found: 504.1992

5-((4-fluorophenyl)sulfonyl)-7-methyl-6-phenylindolo[ 1,2-a] quinoline (3e)
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165 mg, 71%; Yellow solid, m.p. 178-180 <C; *H NMR (400 MHz, CDCl3) § 8.78 (dd, J = 8.3, 1.4 Hz,
1H), 8.48 (d, J = 8.4, 1H), 8.38 (d, J = 8.8 Hz, 1H), 7.75 (d, J = 8.0, 1H), 7.65-7.61 (m, 2H), 7.58-7.54
(m, 1H), 7.52-7.48 (m, 1H), 7.46-7.42 (m, 1H), 7.40-7.35 (m, 3H), 7.31-7.27 (m, 1H), 7.25-7.23 (m, 2H),
7.00-6.95 (m, 2H), 1.55 (s, 3H). 3C NMR (101 MHz, CDCls) & 164.8 (d, J = 256.1 Hz), 140.2, 139.4 (d,
J =3.3 Hz) 136.1, 135.4, 132.5, 131.6, 130.3, 130.2, 129.5 (d, J = 9.5 Hz), 129.2, 128.6, 128.1, 127.9,
127.6,124.8,122.9,122.1,120.1, 119.1, 116.0 (d, J = 22.9 Hz), 115.5, 114.6, 114.6, 10.2. **F NMR (376
MHz, CDCls) 6 -105.1. HRMS Calcd for CH21FNO,S [M + H]*: m/z 466.1272, Found: 466.1263

5-((4-chlorophenyl)sulfonyl)-7-methyl-6-phenylindolo[1,2-a]quinoline (3f)

170 mg, 71%; Yellow solid, m.p.217-218 <C; *H NMR (400 MHz, CDCl3) § 8.76 (dd, J = 8.4, 1.4 Hz,
1H), 8.49 (d, J = 8.4 Hz, 1H), 8.39 (d, J = 8.8 Hz, 1H), 7.76 (d, J = 8.0, 1H), 7.60-7.51 (m, 4H), 7.47-
7.43 (m, 1H), 7.40-7.36 (m, 3H), 7.32-7.28 (m, 2H), 7.27-7.24 (m, 3H), 1.56 (s, 3H). *C NMR (101
MHz, CDCls) 6 141.8, 140.4, 139.0, 136.0, 135.4, 132.5, 131.6, 130.3, 130.2, 129.2, 129.0, 128.6, 128.1,
127.9, 127.8, 127.6, 124.8, 122.9, 122.1, 120.1, 119.1, 115.5, 114.7, 114.6, 100.0, 10.2. HRMS Calcd
for CagH21CINO,S [M + H]*: m/z 482.0976, Found: 482.0989
5-((4-bromophenyl)sulfonyl)-7-methyl-6-phenylindolo[1,2-a]quinoline (3g)

200 mg, 76%; Yellow solid, m.p. 233-235 <TC; 'H NMR (400 MHz, CDCls) & 8.75 (dd, J = 8.4, 1.4 Hz,
1H), 8.49 (d, J = 8.4 Hz, 1H), 8.39 (d, J = 8.4 Hz, 1H), 7.77 (d, J = 8.4, 1H), 7.59-7.55 (m, 1H), 7.54-
7.50 (m, 1H), 7.49-7.42 (m, 5H), 7.40-7.36 (m, 3H), 7.32-7.28 (m, 1H), 7.25-7.23 (m, 2H), 1.57 (s, 3H).
13C NMR (101 MHz, CDCls) & 142.4, 140.4, 136.0, 135.3, 132.5, 132.0, 131.6, 130.3, 130.2, 129.2,
128.6, 128.2, 127.9, 127.8, 127.6, 124.8, 122.9, 122.1, 120.1, 119.1, 115.5, 114.7, 114.6, 10.2. HRMS
Calcd for Co9H21BrNO2S [M + H]*: m/z 526.0471, Found: 526.0481

5-((4-iodophenyl)sulfonyl)-7-methyl-6-phenylindolo[1,2-a]quinoline (3h)

167 mg, 58%; m.p. 246-248 <C; Yellow solid, *H NMR (400 MHz, CDCls) 5 8.74 (d, J = 8.0, 1H), 8.49
(d, J = 8.4, 1H), 8.39 (d, J = 8.8 Hz, 1H), 7.76 (d, J = 8.0 Hz, 1H), 7.65 (d, J = 8.0 Hz, 2H), 7.59-7.50
(m, 2H), 7.47-7.44 (m, 1H), 7.40-7.36 (m, 3H), 7.33-7.30 (m, 3H), 7.25-7.23 (m, 2H), 1.56 (s, 3H). °C
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NMR (101 MHz, CDCls) 8 143.1, 140.4, 138.0, 136.0, 135.3, 132.5, 131.6, 130.3, 130.2, 129.2, 128.6,
128.1, 127.9, 127.8, 127.6, 124.8, 122.9, 122.1, 120.1, 119.0, 115.5, 114.7, 114.6, 100.0, 10.2. HRMS
Calcd for Co9H21INO2S [M + H]*: m/z 574.0332, Found: 574.0339
4-((7-methyl-6-phenylindolo[1,2-a]quinolin-5-yl)sulfonyl)benzonitrile (3i)

CN

163 mg, 69%; Yellow solid, m.p. 253-256 <T;*H NMR (400 MHz, CDCls) § 8.76 (d, J = 8.4, 1H), 8.54
(d, J=8.4, 1H), 8.43 (d, J = 8.8 Hz, 1H), 7.81 (d, J = 8.0 Hz, 1H), 7.72 (d, J = 8.4, 2H), 7.65-7.56 (m,
4H), 7.51-7.47 (m, 1H), 7.45-7.38 (m, 3H), 7.36-7.33 (M, 1H), 7.26-7.24 (m, 2H), 1.61 (s, 3H). 3C NMR
(101 MHz, CDCls) 5 147.5, 140.9, 136.0, 134.9, 132.5, 131.6, 130.5, 130.0, 129.5, 128.8, 128.0, 127.4,
127.2, 125.1, 123.0, 122.3, 120.3, 118.9, 117.3, 116.0, 115.6, 115.2, 114.7, 10.3. HRMS Calcd for
CsoH21N202S [M + H]*: m/z 473.1318, Found: 473.1322

7-methyl-6-phenyl-5-((4-(trifluoromethyl)phenyl)sulfonyl)indolo[1,2-a]quinoline (3j)

136 mg, 53%; Yellow solid, m.p. 235-236 <C; 'H NMR (400 MHz, CDCls) & 8.77 (dd, J = 8.3, 1.4 Hz,
1H), 8.49 (d, J = 8.4, 1H), 8.39 (d, J = 8.4 Hz, 1H), 7.75 (d, J = 8.4, 1H), 7.71 (d, J = 8.0 Hz, 2H), 7.60-
7.50 (M, 4H), 7.45-7.38 (m, 2H), 7.36-7.29 (m, 3H), 7.24-7.19 (m, 2H), 1.55 (s, 3H). 3C NMR (101
MHz, CDCls) § 146.8, 140.6, 136.0, 135.1, 134.0 (q, J = 32.8 Hz), 132.6, 131.6, 130.5, 130.1, 129.4,
128.7, 127.9, 127.5, 127.1, 125.9 (q, J = 3.6 Hz), 124.9, 123.6 (g, J = 226.6 Hz), 123.0, 122.2, 120.2,
119.0, 115.5, 114.9, 114.7, 10.3. *°F NMR (376 MHz, CDCls) § -63.2. HRMS Calcd for CaoHa:FsNO,S
[M + H]*: m/z 516.1240, Found: 516.1242

5-([1,1"-biphenyl]-4-ylsulfonyl)-7-methyl-6-phenylindolo[1,2-a]quinoline (3k)

167 mg, 64%; Yellow solid, m.p. 194-197 <C;*H NMR (400 MHz, CDCl3) 6 8.89 (dd, J = 8.3, 1.4 Hz,
1H), 8.54 (d, J = 8.4 Hz, 1H), 8.43 (d, J = 8.8 Hz, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.74 (d, J = 8.4 Hz, 2H),
7.63-7.53 (m, 6H), 7.51-7.46 (m, 3H), 7.43-7.40 (m, 4H), 7.37-7.32 (m, 3H), 1.61 (s, 3H). °C NMR (101
MHz, CDCls) 6 145.4, 141.9, 140.1, 139.3, 136.1, 135.6, 132.5, 131.6, 130.3, 129.1, 129.0, 128.5, 128.4,
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128.3, 127.9, 127.8, 127.4, 127.3, 127.2, 124.6, 122.9, 122.0, 120.1, 119.3, 115.5, 114.6, 114.4, 10.1.
HRMS Calcd for CasHzsNO2S [M + H]*: m/z 524.1679, Found: 524.1675

7-methyl-5-(naphthalen-2-ylsulfonyl)-6-phenylindolo[1,2-a]quinoline (31)

184 mg, 74%; Yellow solid, m.p. 212-216 <T; *H NMR (400 MHz, CDCl3) § 8.89 (dd, J = 8.4, 1.4 Hz,
1H), 8.48 (d, J = 8.4 Hz, 1H), 8.38 (d, J = 8.4 Hz, 1H), 8.15 (d, J = 1.7 Hz, 1H), 7.81 (d, J = 8.0 Hz, 2H),
7.77-7.74 (m, 2H), 7.63 (dd, J = 8.7, 1.9 Hz, 1H), 7.60-7.48 (m, 4H), 7.39-7.32 (m, 2H), 7.30-7.25 (m,
5H), 1.55 (s, 3H). 3C NMR (101 MHz, CDCls) § 140.3, 140.0, 136.1, 135.4, 134.7, 132.5, 132.0, 131.6,
130.35, 130.31, 129.4, 129.1, 129.0, 128.8, 128.6, 128.2, 127.82, 127.80, 127.7, 127.3, 124.6, 122.9,
122.0, 121.9, 120.1, 119.3, 115.4, 114.6, 114.4, 10.2. HRMS Calcd for Cs3H2NO,S [M + H]*: m/z
498.1522, Found: 498.1521

N,N-dimethyl-5-((7-methyl-6-phenylindolo[ 1, 2-a]quinolin-5-yl)sulfonyl)naphthalen-1-amine (3m)

116 mg, 43%; Yellow solid, m.p. 237-239 <C; 'H NMR (400 MHz, CDCls) § 9.07 (dd, J= 8.4, 1H), 8.49
(d, J=8.4, 1H), 8.36 (d, J = 8.8 Hz, 1H), 8.27 (d, J = 8.4, 1H), 7.77 (d, J = 8.4, 1H), 7.63 (d, J = 8.0,
1H), 7.60-7.56 (m, 1H), 7.54-7.52 (m, 1H), 7.48-7.44 (m, 1H), 7.38-7.34 (m, 1H), 7.32-7.28 (m, 1H),
7.22-7.18 (m, 2H), 7.12-7.08 (m, 1H), 7.02 (t, J = 7.6 Hz, 2H), 6.96 (d, J= 7.6, 1H), 6.76-6.74 (m, 2H),
2.78 (s, 6H), 1.38 (s, 3H). 3C NMR (101 MHz, CDCls) § 151.6, 138.5, 138.2, 136.3, 134.3, 132.4, 131.7,
130.7,130.5, 129.7, 129.6, 129.33, 129.31, 128.7, 128.6, 128.1, 127.9, 127.6, 124.4, 123.6, 122.8, 122.0,
119.8,119.3, 118.8, 115.3, 114.9, 114.7, 113.7, 77.4, 45.4, 10.4. HRMS Calcd for C3sHasN,0,S [M + H]*:
m/z 541.1944, Found: 541.1942

7-methyl-6-(p-tolyl)-5-tosylindolo[1,2-a]quinoline (3n)

187 mg, 79%; Yellow solid, m.p. 173-176 <C;*H NMR (400 MHz, CDCls) 5 8.74 (dd, J = 8.4, 1.4 Hz,
1H), 8.43 (d, J = 8.4, 1H), 8.33 (d, J = 8.4 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H), 7.55 (d, J = 8.4 Hz, 2H),
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7.52-7.44 (m, 2H), 7.34 (t, J = 8.0, 1H), 7.24 (t, J = 8.0 Hz, 1H), 7.20-7.15 (m, 4H), 7.10 (d, J = 8.4 Hz,
2H), 2.44 (s, 3H), 2.31 (s, 3H), 1.59 (s, 3H). 3C NMR (101 MHz, CDCls) § 143.3, 140.5, 140.3, 138.2,
136.1, 132.7, 132.4, 131.6, 130.5, 130.0, 129.3, 129.0, 128.5, 128.3, 127.7, 126.8, 124.5, 122.7, 122.0,
120.1,119.3,115.4,114.6,114.4,21.6, 21.6, 10.3. HRMS Calcd for C31H26NO2S[M + H]*: m/z 476.1679,
Found: 476.1668

6-(4-methoxyphenyl)-7-methyl-5-tosylindolo[1,2-a]quinoline (30)

OMe

182 mg, 74%; Yellow solid, m.p. 207-209 <C; '"H NMR (400 MHz, CDCls) & 8.85 (dd, J = 8.3, 1.4 Hz,
1H), 8.49 (d, J= 8.4, 1H), 8.40 (d, /= 8.4 Hz, 1H), 7.79 (d, J= 8.0, 1H), 7.59-7.51 (m, 4H), 7.40 (t, J =
7.6 Hz, 1H), 7.34-7.29 (m, 1H), 7.22-7.18 (m, 2H), 7.15 (d, J = 8.0 Hz, 2H), 6.96-6.93 (m, 2H), 3.94 (s,
3H), 2.37 (s, 3H), 1.69 (s, 3H). *C NMR (101 MHz, CDCl3) § 159.8, 143.2, 140.6, 139.9, 136.0, 132.5,
131.6, 131.5, 130.8, 129.3, 129.0, 128.8, 127.8, 127.7, 126.7, 124.5, 122.7, 122.0, 120.0, 119.4, 115.4,
114.6, 114.2, 113.3, 55.4, 21.6, 10.5. HRMS Calcd for C3HxNOsS [M + H]": m/z 492.1628,
Found:492.1625

N, N-dimethyl-4-(7-methyl-5-tosylindolo[1,2-a]quinolin-6-yl)aniline (3p)

131 mg, 53%; Yellow solid, m.p. 204-206 T; 'H NMR (400 MHz, CDCl3) 5 8.88 (dd, J = 8.4, 1.4 Hz,
1H), 8.49 (d, J = 8.4, 1H), 8.40 (d, J = 8.4 Hz, 1H), 7.79 (d, J = 8.0, 1H), 7.59-7.50 (m, 4H), 7.42-7.29
(m, 2H), 7.10-7.05 (m, 4H), 6.68 (d, J = 8.8 Hz, 2H), 3.08 (s, 6H), 2.36 (s, 3H), 1.76 (s, 3H). *C NMR
(101 MHz, CDCl3) 8 150.5, 142.7, 140.8, 140.4, 135.9, 132.5, 131.7, 131.5, 131.3, 129.2, 128.8, 127.9,
126.7,124.3,122.8, 122.6, 121.8, 120.0, 119.7, 115.2, 114.7, 114.1, 111.4, 40.5, 21.5, 10.8. HRMS Calcd
for C3;HaoN20,S [M + H]*: m/z 505.1944, Found: 505.1956

4-(7-methyl-5-tosylindolo[1,2-a]quinolin-6-yl)-N, N-diphenylaniline (3q)

‘N—Ph
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160 mg, 51%; Yellow solid, m.p. 238-240 <T; 'H NMR (400 MHz, CDCL3) & 8.83 (dd, J = 8.4, 1.4 Hz,
1H), 8.50 (d, ] = 8.6 Hz, 1H), 8.42 (d, J= 8.6 Hz, 1H), 7.83 (d, J= 8.0 Hz, 1H), 7.63-7.52 (m, 4H), 7.43
(t,J = 7.6 Hz, 1H), 7.36-7.28 (m, 5H), 7.23-7.17 (m, 6H), 7.14-7.07 (m, 6H), 2.36 (s, 3H), 1.84 (s, 3H).
13C NMR (101 MHz, CDCL) & 147.9, 147.5, 143.3, 140.7, 140.1, 136.0, 132.5, 131.7, 131.2, 130.8,
129.4, 129.4, 129.0, 129.0, 128.5, 127.8, 126.7, 124.8, 124.5, 123.3, 122.8, 122.2, 122.0, 120.0, 119.4,
115.3,114.7, 114.1,21.6, 10.4. HRMS Caled for C1oH33N,0,S [M + H]*: m/z 629.2257, Found: 629.2260

6-(4-fluorophenyl)-7-methyl-5-tosylindolo[1,2-a]quinoline (3r)

143 mg, 60 %; Yellow solid, m.p. 224-227 <T; 'H NMR (400 MHz, CDCls) & 8.76 (d, J = 8.3 Hz, 1H),
8.42 (d, J=8.4 Hz, 1H), 8.33 (d, /= 8.6 Hz, 1H), 7.72 (d, J = 8.1 Hz, 1H), 7.63-7.40 (m, 4H), 7.40-7.17
(m, 4H), 7.16-6.95 (m, 4H), 2.31 (s, 3H), 1.59 (s, 3H). >*C NMR (101 MHz, CDCl3)  163.0 (d, J =252.5
Hz), 143.6, 140.4, 139.0, 136.1, 132.5, 132.0 (d, /= 8.9 Hz), 131.7 (d, J = 3.4 Hz), 131.6, 130.3, 129.5,
129.2, 128.7, 127.8, 126.7, 124.8, 122.9, 122.1, 120.1, 119.2, 115.5, 115.0 (d, /= 21.8 Hz), 114.6, 114.2,
21.6, 10.4. F NMR (376 MHz, CDCl;) & -112.8. HRMS Caled for CsHosFNO,S [M + H]': m/z
480.1428, Found:480.1421

6-(4-chlorophenyl)-7-methyl-5-tosylindolo[1,2-a]quinoline (3s)

188 mg, 76%; Yellow solid, m.p. 204-206 <T; 'H NMR (400 MHz, CDCIl;) & 8.75 (dd, J = 8.3, 1.3 Hz,
1H), 8.47 (d, /J=8.4 Hz, 1H), 8.37 (d, /= 8.4 Hz, 1H), 7.77 (d, J= 8.0 Hz, 1H), 7.56-7.49 (m, 4H), 7.40-
7.36 (m, 3H), 7.29-7.22 (m, 3H), 7.15 (d, J = 8.4 Hz, 2H), 2.35 (s, 3H), 1.64 (s, 3H). *C NMR (101 MHz,
CDCls) 6 143.6, 140.3, 138.7, 136.1, 134.6, 134.3, 132.5, 131.6, 131.5, 130.0, 129.5, 129.2, 128.6, 128.1,
127.8, 126.7, 124.8, 122.9, 122.1, 120.1, 119.1, 1154, 114.6, 114.1, 21.6, 10.5. HRMS Calcd for
C30H23CINO,S [M + H]": m/z 496.1133, Found:496.1135

6-(4-bromophenyl)-7-methyl-5-tosylindolo[1,2-a]quinoline (3t)
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209 mg, 78%; Yellow solid, m.p. 210-212 <C; 'H NMR (400 MHz, CDCls) & 8.75 (d, J = 8.4 Hz, 1H),
8.46 (d, J= 8.4 Hz, 1H), 8.36 (d, J= 8.6 Hz, 1H), 7.76 (d, /= 8.1 Hz, 1H), 7.53 (q, J = 6.9, 5.0 Hz, 6H),
7.38 (t,J=7.6 Hz, 1H), 7.30-7.23 (m, 1H), 7.21-7.11 (m, 4H), 2.35 (s, 3H), 1.63 (s, 3H). 3C NMR (101
MHz, CDCl3) § 143.7, 140.2, 138.6, 136.1, 134.8, 132.5, 131.8, 131.6, 131.1, 129.8, 129.5, 129.3, 128.5,
127.8, 126.7, 124.8, 122.9, 122.8, 122.1, 120.1, 119.0, 115.5, 114.6, 114.1, 21.6, 10.5. HRMS Calcd for
C30H23BrNO,S [M + H]": m/z 540.0627, Found: 540.0628

7-methyl-6-(m-tolyl)-5-tosylindolo[1,2-a]quinoline (3u)

203 mg, 85%; Yellow solid, m.p. 161-163 <T; 'H NMR (400 MHz, CDCl;) 5 8.82 (d, J= 8.4, 1H), 8.43
(d, J=8.4 Hz, 1H), 8.33 (d, /= 8.8 Hz, 1H), 7.71 (d, J= 8.0 Hz, 1H), 7.53-7.43 (m, 4H), 7.33 (t, J=7.6
Hz, 1H), 7.30-7.25 (m, 2H), 7.22-7.13 (m, 2H), 7.07 (d, /= 8.0z Hz, 2H), 6.91 (s, 1H), 2.31 (s, 3H), 2.29
(s, 3H), 1.54 (s, 3H). 13*C NMR (101 MHz, CDCls) & 143.2, 140.6, 140.1, 137.3, 136.0, 135.4, 132.4,
131.6, 130.9, 130.4, 129.3, 129.1, 129.0, 128.6, 127.8, 127.7, 127.6, 126.9, 124.5, 122.8, 122.0, 120.0,
119.4, 1154, 114.6, 114.2, 21.6, 21.5, 10.2. HRMS Calcd for C3;H2¢NO,S [M + H]": m/z 476.1679,
Found:476.1681

0-(3-methoxyphenyl)-7-methyl-5-tosylindolo[1,2-a]quinoline (3v)

210 mg, 86%; Yellow solid, m.p. 165-167 <C; 'H NMR (400 MHz, CDCl3) 8 8.80 (d, J = 8.3 Hz, 1H),
8.46 (d, J=8.5 Hz, 1H), 8.36 (d, /= 8.6 Hz, 1H), 7.75 (d, J= 8.1 Hz, 1H), 7.61-7.43 (m, 4H), 7.41-7.20
(m, 3H), 7.10 (d, J = 8.0 Hz, 2H), 6.96 (dt, J = 8.6, 4.6 Hz, 2H), 6.68 (t, J = 2.0 Hz, 1H), 3.73 (s, 3H),
2.32 (s, 3H), 1.63 (s, 4H). ®*C NMR (101 MHz, CDCl3) 8 159.2, 143.3, 140.4, 139.4, 136.7, 136.1, 132 .4,
131.6, 130.2, 129.4, 129.1, 128.9, 128.7, 127.9, 126.9, 124.6, 123.1, 122.8, 122.0, 120.1, 119.3, 115.6,
115.4,114.6, 114.5, 114.2,55.2,31.6,21.5, 10.2. HRMS Calcd for C3;H26NO3S [M + H]": m/z 492.1628,
Found:492.1629

6-(3-fluorophenyl)-7-methyl-5-tosylindolo[1,2-a]quinoline (3w)

S12



189 mg, 79%; Yellow solid, m.p. 187-190 <T; 'H NMR (400 MHz, CDCL) & 8.76 (d, J = 8.0 Hz, 1H),
8.36 (d, J=8.4 Hz, 1H), 8.25 (d, J= 8.4 Hz, 1H), 7.66 (d, J= 8.0 Hz, 1H), 7.56 (d, J = 8.4 Hz, 2H), 7.47
(t,J=17.6 Hz, 1H), 7.41-7.32 (m, 2H), 7.28 (t, J = 7.6 Hz, 1H), 7.22 (t, J = 8.0 Hz, 1H), 7.14-7.08 (m,
4H), 6.92 (d, J = 9.2 Hz, 1H), 2.27 (s, 3H), 1.56 (s, 3H). *C NMR (101 MHz, CDCL;) 8 163.7 (d, J =
247.7 Hz), 143.8, 140.2, 138.3 (d, J= 1.5 Hz), 137.9 (d, J = 8.2 Hz), 136.1, 132.4, 131.6, 129.7, 129.6,
129.5 (d, J=8.8 Hz), 129.4, 128.5, 127.8, 126.8, 126.3 (d, J= 2.7 Hz), 124.8, 122.9, 122.2, 120.1, 119.0,
117.4 (d, J = 22.5 Hz) , 115.5, 115.4 (d, J = 20.6 Hz), 114.6, 114.2, 21.6, 10.2. "F NMR (376 MHz,
CDCls) § -113.3. HRMS Caled for C30HyFNO,S [M + H]': m/z 480.1428, Found:480.1424

6-(3-chlorophenyl)-7-methyl-5-tosylindolo[1,2-a]quinoline (3x)

187mg, 76%; Yellow solid, m.p. 198-200 <C; 'H NMR (400 MHz, CDCls) & 8.88 (d, J = 8.4, 1H), 8.47
(d, J=8.4 Hz, 1H), 8.37 (d, J = 8.4 Hz, 1H), 7.76 (d, J = 8.0 Hz, 1H), 7.59-7.48 (m, 4H), 7.45-7.30 (m,
5H), 7.16 (d, J = 8.0 Hz, 2H), 7.09 (s, 1H), 2.37 (s, 3H), 1.62 (s, 3H). 3C NMR (101 MHz, CDCL) 5
143.8, 140.2, 138.0, 137.4, 136.1, 133.9, 132.4, 131.6, 130.2, 129.8, 129.6, 129.4, 129.1, 129.0, 128.9,
128.6, 127.9, 126.8, 124.8, 122.9, 122.2, 120.1, 119.1, 115.5, 114.6, 114.0, 21.6, 10.4. HRMS Calcd for
C30Ha3CINO,S [M + H]': m/z 496.1133, Found:496.1134

6-(3-bromophenyl)-7-methyl-5-tosylindolo[1,2-a]quinoline (3y)

214 mg, 79%; Yellow solid, m.p. 205-207 <T; 'H NMR (400 MHz, CDCls) § 8.85 (dd, J= 8.3, 1H), 8.45
(d, J = 8.4 Hz, 1H), 8.35 (d, J = 8.4 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H), 7.57-7.46 (m, 5H), 7.38-7.28 (m,
4H), 7.15-7.11 (m, 3H), 2.35 (s, 3H), 1.59 (s, 3H). *C NMR (101 MHz, CDCL3) & 143.9, 140.2, 137.9,
137.5, 136.1, 133.0, 132.4, 131.6, 131.5, 129.8, 129.6, 129.4, 129.4, 129.4, 129.1, 127.9, 126.8, 124.8,
122.9,122.2, 121.9, 120.1, 119.1, 115.5, 114.6, 114.0, 21.7, 10.4. HRMS Calcd for C3Ha;BrNO,S [M +
H]": m/z 540.0627, Found: 540.0638
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7-methyl-6-(o-tolyl)-5-tosylindolo[1,2-a]quinoline (3z)

178 mg, 75%; Yellow solid, m.p. 215-217 <C; 'H NMR (400 MHz, CDCl;) & 8.74 (d, J = 8.4, 1H), 8.49
(d, J=8.0, 1H), 8.38 (d, J = 8.4 Hz, 1H), 7.76 (d, J = 8.0 Hz, 1H), 7.64 (d, J = 8.4 Hz, 2H), 7.55-7.46
(m, 2H), 7.37 (t, J = 7.6 Hz, 2H), 7.27-7.21 (m, 3H), 7.15 (d, J = 8.4 Hz, 3H), 2.33 (s, 3H), 2.15 (s, 3H),
1.55 (s, 3H). *C NMR (101 MHz, CDCl3) 3 143.6, 143.6, 140.4, 140.4, 139.9, 137.7, 136.2, 136.2, 135.7,
132.6, 131.6, 129.8, 129.8, 129.6, 129.5, 129.4, 129.1, 129.1, 128.8, 128.8, 127.9, 127.6, 126.9, 126.9,
125.5, 125.5, 124.7, 124.7, 122.9, 122.9, 122.1, 122.0, 120.2, 119.2, 115.6, 115.6, 114.7, 114.2, 21.6,
20.1,20.1, 9.3, 9.3. HRMS Calcd for C31HxNO,S [M + H]'": m/z 476.1679, Found:476.1680

6-(2-methoxyphenyl)-7-methyl-5-tosylindolo[1,2-a]quinoline (3aa)

172 mg, 70%; Yellow solid, m.p. 180-182 <T;'H NMR (400 MHz, CDCl;) & 8.65 (d, J = 8.4 Hz, 1H),
8.38 (d, /= 8.4 Hz, 1H), 8.27 (d, J= 8.8 Hz, 1H), 7.72-7.68 (m, 3H), 7.45-7.36 (m, 3H), 7.30-7.24 (m,
2H), 7.16 (t, J= 8.0 Hz, 1H), 7.09-7.02 (m, 3H), 6.83 (d, /= 8.4 Hz, 1H), 3.62 (s, 3H), 2.24 (s, 3H), 1.63
(s, 3H). 3C NMR (101 MHz, CDCl;) & 157.4, 143.3, 140.5, 137.4, 136.3, 132.4, 131.5, 131.3, 130.3,
129.7, 129.4, 128.9, 128.1, 127.5, 126.8, 125.1, 124.4, 122.7, 121.9, 120.5, 120.1, 119.2, 115.6, 114.6,
113.6, 110.4, 77.3, 554, 21.6, 9.5. HRMS Calcd for C3;HxNOsS [M + H]": m/z 492.1628,
Found:492.1627

6-(2-fluorophenyl)-7-methyl-5-tosylindolo[1,2-a]quinoline (3ab)

163 mg, 68%; Yellow solid, m.p. 208-210 <C; 'H NMR (400 MHz, CDCL3) & 8.65 (dd, J = 8.4, 1.4 Hz,
1H), 8.43 (d, J= 8.4 Hz, 1H), 8.34 (d, J = 8.8 Hz, 1H), 7.76-7.71 (m, 3H), 7.52-7.44 (m, 3H), 7.41-7.33
(m, 2H), 7.27 (td, J= 7.6, 1.1 Hz, 1H), 7.22-7.18 (m, 1H), 7.16-7.11 (m, 3H), 2.30 (s, 3H), 1.70 (s, 3H).
13C NMR (101 MHz, CDCL) & 160.3 (d, J = 245.0 Hz), 143.7, 140.0, 136.3, 134.1, 132.5, 132.0 (d, J =
2.9 Hz), 131.5, 130.7 (d, J = 7.9 Hz), 129.6, 129.3, 128.9 (d, J = 79.3 Hz), 127.6, 126.8 (d, J = 1.7 Hz),
124.7, 124.1 (d, J=17.1 Hz), 123.9 (d, J= 3.3 Hz), 122.5 (d, /= 76.4 Hz), 120.2, 118.8, 115.6, 115.3 (d,
J = 214 Hz), 1145, 113.8, 21.6, 9.4. '°F NMR (376 MHz, CDCL) & -113.3. HRMS Calcd for
C30H23FNO,S [M + H]*: m/z 480.1428, Found:480.1427

6-(2-chlorophenyl)-7-methyl-5-tosylindolo[1,2-a]quinoline (3ac)

S14



149 mg, 60%; Yellow solid, m.p. 243-245 <C; 'H NMR (400 MHz, CDCls) 3 8.56 (dd, J = 8.4 Hz, 1H),
8.47 (d, J = 8.4, 1H), 8.37 (d, J = 8.4 Hz, 1H), 7.80 (t, J = 8.4 Hz, 3H), 7.53-7.35 (m, 7H), 7.22-7.17 (m,
3H), 2.32 (s, 3H), 1.69 (s, 3H). °C NMR (101 MHz, CDCls) § 143.7, 140.1, 137.3, 136.3, 135.4, 134.1,
132.6, 131.6, 131.5, 130.0, 129.6, 129.3, 129.3, 128.9, 127.7, 127.5, 126.9, 126.6, 124.7, 122.8, 122.1,
120.2, 118.6, 115.5, 114.6, 113.9, 21.6, 9.2. HRMS Caled for C3oH;CINO,S [M + H]*: m/z 496.1133,
Found:496.1133

6-(2-bromophenyl)-7-methyl-5-tosylindolo[1,2-a]quinoline (3ad)

175 mg, 65%; Yellow solid, m.p. 247-249 <T; 'H NMR (400 MHz, CDCI;) & 8.55 (d, J = 8.0 Hz, 1H),
8.45(d,J=8.4 Hz, 1H), 8.35 (d, /J=8.4 Hz, 1H), 7.83 (d, /= 8.0 Hz, 2H), 7.77 (d, /= 8.0 Hz, 1H), 7.66
(d, J=8.0 Hz, 1H), 7.50-7.42 (m, 4H), 7.37-7.32 (m, 2H), 7.21-7.16 (m, 3H), 2.30 (s, 3H), 1.67 (s, 3H).
3C NMR (101 MHz, CDCl3) & 143.7, 140.1, 138.8, 137.3, 136.4, 132.6, 132.4, 131.6, 131.5, 130.1,
129.6, 129.3, 128.9, 127.6, 127.5, 127.1, 127.0, 124.7, 124.4, 122.8, 122.1, 120.2, 118.6, 115.6, 114.6,
114.0, 21.6, 9.4. HRMS Calcd for C30H23BrNO,S [M + H]": m/z 540.0627, Found: 540.0635

7-methyl-6-(thiophen-2-yl)-5-tosylindolo[ 1,2-a]quinoline (3ae)

167 mg, 66%; Yellow solid, m.p. 205-208 C; 'H NMR (400 MHz, CDCls) & 8.76 (dd, J = 8.4, 1.4 Hz,
1H), 8.43 (d,/=8.4, 1H), 8.33 (d, /= 8.8 Hz, 1H), 7.78 (d, /= 8.0, 1H), 7.61 (d, J= 8.0, 2H), 7.54-7.47
(m, 3H), 7.37 (t, J="7.6 Hz, 1H), 7.27-7.22 (m, 1H), 7.14 (d, J = 8.4, 2H), 7.09-7.07 (m, 1H), 7.05-7.04
(m, 1H), 2.33 (s, 3H), 1.79 (s, 3H). 1*C NMR (101 MHz, CDCl;) & 143.4, 140.3, 136.3, 135.3, 132.6,
132.4, 131.6, 130.8, 130.6, 130.4, 129.5, 129.4, 128.0, 127.7, 126.7, 126.6, 124.6, 122.7, 122.1, 120.1,
119.1, 115.3, 114.6, 114.4, 21.5, 9.5. HRMS Calcd for CsH»»oNO>S; [M + H]™: m/z 468.1086,
Found:468.1089

7-methyl-6-(naphthalen-2-yl)-5-tosylindolo[ 1,2-a]quinoline (3af)
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174 mg, 68%; Yellow solid, m.p. 235-237 <C; 'H NMR (400 MHz, CDCl;) 6 8.91 (dd, J = 8.3, 1.4 Hz,
1H), 8.54 (d, J = 8.4 Hz, 1H), 8.44 (d, J = 8.4 Hz, 1H), 7.95 (d, /= 7.8, 1H), 7.88 (d, J = 8.4 Hz, 1H),
7.82-7.75 (m, 2H), 7.67 (s, 1H), 7.64-7.53 (m, 4H), 7.48-7.44 (m, 3H), 7.42-7.34 (m, 2H), 7.00 (d, J =
8.0 Hz, 2H), 2.30 (s, 3H), 1.51 (s, 3H). *C NMR (101 MHz, CDCl;) & 143.4, 140.4, 139.6, 136.1, 133.0,
133.0, 132.7, 132.4, 131.6, 130.5, 129.3, 129.3, 129.2, 129.1, 128.4, 128.2, 127.9, 127.9, 127.2, 126.8,
126.6, 126.3, 124.6, 122.8, 122.0, 120.0, 119.4, 1154, 114.6, 114.2, 21.5, 10.4. HRMS Calcd for
C3sH26NO,S [M + H]": m/z 512.1679, Found: 512.1679

2,6-di-tert-butyl-4-(tosylmethyl)phenol (9)
OH

Ts
White solid, 'H NMR (400 MHz, CDCL3) & 7.46 (d, J = 8.2 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 6.75 (s,
2H), 5.26 (s, 1H), 4.21 (s, 2H), 2.43 (s, 3H), 1.34 (s, 19H). 3C NMR (101 MHz, CDCl;) & 154.2, 144.3,
136.0, 134.9, 129.3, 128.9, 127.7, 118.9, 63.3, 34.1, 30.0, 21.5. HRMS Calcd for C2,Hs,05S [M + HJ*:
m/z 375.1988, Found: 375.1984

NODHDNNONOODONONOWANODNODNOOTONOITDOWNOIINOTAOTOTNNMWNO A o =]
NOOINOUNLOTINDLNNOAANDOANREDINNANTNDOXNRNOITIAANDNIDOOITIIONAN  © =]
NNNNYSYOONNONODOOODODIIIILCTILICIECITINONMNNNONMNOANNNNNNNNNA O 0 S
05 66 00 63 00 €3 00 00 N N I~ IS I~ NN NNNNNNNNNNNNNSNNSNNNSNSNSNSNSNSNSNSNSNSNSSNSSNSS o )

3a; "H NMR, 400 MHz, CDCls

13 12 11 10 9 8 6 5 4 3 2 1 0  ppm

3.093>=

3.000

S16



280°0T—

1981 —

SL0'9L
852°9L \_
9l02L—F
6L

£9EVTT

009'%TT

SEY'STT

602'6TT

180°02T
500°Z2T

062221

209'v2T

seL'9eT

fAZ7kA)
Tes L2t
STT'8CT

29e'82T —F
2v0'62T
8v¥'62T
TOT'OET
LTE0ET
VT9TET
CEV'CET
Z8L°GET
€80°9€T
YSTOVT
¥8€°0VT
06€°EVT

3a; '3C NMR, 101 MHz, CDCls

ppm

40 30 20 10

50

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60

210

000°0-—

G9GT—

3b; "H NMR, 400 MHz, CDCl,

ppm

=<696'C

S17



TIToT—

L9l
90°2L >

e

88y vTT
L29v1T
E€SV'STT
92C'6TT
ceecroct
Lv0cet
628¢eT
8/9v¢T

mmm.mwﬁ
ONNNNH
#hw.wm._u /
02y'8eT —
2€8'8¢T
90T'6¢T
€6T0€T
SG6C°0€T
82¢9'TET
LLV'CET
CEG'CET
€LG'GET
G/0°9€T
Levovt
LIEEVT

3b; '3C NMR, 101 MHz, CDCl3

ppm

50 40 30 20 10

60

200 190 180 170 160 150 140 130 120 110 100 90 80 70

210

1000-—

28T —

€eLE—

7]
8919
S0C°L
6€C’L
19¢'L
S9¢°L
282,
€0€°L
e’ L
we'L
S9€°L
28¢€’L
ToV'L
A
8L —F
Syl
eov’L
S8Y°L
¥0S°'L
€¢5°L
V.S,
96G°L
T169°L
TTLL
L0€'8
8¢€'8
601'8
0Er'8
66.°8
618'8

)

3c; 'H NMR, 400 MHz, CDCly

ppm

10

1

EV6'C

T96°C

S18



080°0T —

9€9'6G —

AN

8LV LL
9/0V1T
09¢'v1T
€09VTT
2or'STT
92611
650°0CT
810'¢eT
Gg6.°¢2T

185'v2T
SL..2T
wow.ﬁm.ﬁ/
C6E'8CT ~QL
61,821
90'62T
€L0'62T

26T°0ET
€LE0ET
6V9'TET
621'cET
066 V€T
Y16'GET
TCT'9ET
mmn.mm.ﬁ\

0v8'¢9T

3c; '%C NMR, 101 MHz, CDCly

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

0000-—

69C'T—
LYST—

3d; 'H NMR, 400 MHz, CDCl3

ppm

-

11

S19



€.L00T—

16501€—
260'G6€ —

vmm.R\

41441
0T9VTT
41411
LSE6TT
TS00ct
786°1¢T
€e8ect
6vSveT
L18°GeT

8v5'9¢T
06L°L¢T /
16821
162'8¢T
25°8¢T

L20'6eT N
¥92°0€T
6.E°0€T
LEQ'TET
TEV'CET
TE9'GET
780°9€T \w

6TL'9L
18020

TT6°6ET
vIeorT
¢S2C9ST

3d; '3C NMR, 101 MHz, CDCl3

ol |

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

000'0-—

V68T —

3e; 'H NMR, 400 MHz, CDCl3

ppm

<120€

856'T
[AA%4
N~ —J/e0T'T
686'C
T0T'T
8
G20'T
o \.10¢C
v€0'T
2660
20
2860

5

i

&

|

11 10

12

S20



€9T'0T—

w29l
290'LL /
0ge Ll >
6E9VTT
66v°STT
LT6'STT
erT'oTT
80T'6TT
LET'0ZT
yoT'Z21
698221
vLLv2T
219221
526'22T
001'82T
€581 ~\L
12T621
ovy'62T
ve5'621
622°0€T
262°0€T
Zv9TET
68YZET
957°GET
290°9€T
LIE6ET
LOY'6ET
szz°0vT
¥29'€9T
091°99T

L

3e; '3C NMR, 101 MHz, CDCl3

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

980°90T-—

3e; '%F NMR, 376 MHz, CDCl;

-200 ppm

-100 -120 -140 -160 -180

\
-80

\
-40

S21



0000—

3f, "H NMR, 400 MHz, CDCl3

ppm

10

€91 0T —

omm.R\

crovIT
ceLYTT
00S'STT
€L0°61T
TST°0CT
viteet
888'¢cT
018'vCT
289221
698221
¢r6'LeT
T9T'8¢T

865821 —
HSAmNH\
YvZ62T

L02°0€T
¢0E'0ET
EV9'IET
8TGCET
GLE'GET
SG0'9ET
TTO'6€T
9/e°0vT
8G8'TVT

STL9L
2802

3f; 13C NMR, 101 MHz, CDCl,

UL JM H ‘

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S22



0000—

J '

3g; 'H NMR, 400 MHz, CDCl3

ppm

=066'C

10

11

12

13

TLT0T—

overs
99 VTT
SELYTT
T0S'STT
650'6TT
ZsT°02T
STTZ2T
968221
1182t
65221
115121
808'22T
816221
vZZ8eT— 7
209821 \
162621
66T°0ET
£0E°0ET
£V9TET
yT0°ZET
815°Z€T
8ve'GeT
250°9€T
98e°0vT
68201

TTL9L
mNo‘R/

3g; '°C NMR, 101 MHz, CDCl,

el LIM.‘HJ “ o " .

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S23



000°0-—

€96 T—

1822
§5z'L
1822
00€'L
STEL
9geL
99g°L
v8eL
vov'L
Tv'L
09v'L
6Lv'L
052 ~NE
€25 L—F
ZvsL
9552
viSL
5652
8v9'L
8992
€52
eLLL
11£8
66€'8
08v'8
T05'8
seL'8
558

3h; 'H NMR, 400 MHz, CDCl3

11.0 105 10.0

ppm

05 00

25 20 15 10

3.0

50 45 40 35

6.0 55

6.5

5

80 75

8.5

o

9.5

=920t

286'T
€20'€
ST6
S80'T
T0°C
66 T
LE0'T

e

§66°0
€00'T
000°T

8T0T—

mmm.k\

8V9VTT
L2LvTT
€09°STT
GS0'6TT
2sT02T
€TTect
206221
€I8'veT
€89/2T
110°12T
Te6°L2T
€90'8¢T
065821 x
0G¢'6¢T
902°0€T
96¢'0€T
Zr9'TET
9TS¢eT
Tve'SeT
670°9€T
G/6°LET
6.E°0VT
T90EVT

81,9,
802>

3h; '3C NMR, 101 MHz, CDCly

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S24



6€0°0—

L09T—

3i; 'H NMR, 400 MHz, CDCl,

J

ppm

10

11

=&2r'e

18¢°0T—

02L9L
wmo.hw/
SGELL—

€L9V1T
912'STT
18G'STT
066'STT
0ge’LTT
168'8TT
292°0¢T
§9z'eet
866'¢CT
T0T'SCT

90°L2T /
96T'LCT

06€°.2T
010'8¢T %
0S8'8¢T
8.17'6¢T
9v0°'0€T
¢0S'0ET
8E9'TET
L0G°CET
909°¢ET
6V6 V€T
20'9€T
888°0vT
L1IG°LYT

iz

\%\

z
O

101 MHz, CDClg

3i; 3C NMR

e ‘JL”HI”IHH'

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S25



0000—

GGG T—

(-

3j; "H NMR, 400 MHz, CDCl,

ppm

<

10

11

=L62’€E

8v¢'0T —

18092
05024 /
99g'LL BN

SL9PTT

826711

vPSSTT

6T0°6TT

S6T°02T

181221

996'22T

LvS 2T

6v6vZT

658'G2T
968'52T

SET /2T

6v5 2T W

656°22T

z1L821 7

G8E'62T

vZT'0ET

TLV0ET

SYOTET

T95°ZET

ZS8'EET

T8TVET

G90'SET

650°9ET

G950VT

Zv8'ovT

@
[T
O

3j; 13C NMR, 101 MHz, CDCl,

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S26



89T'€9-—

)
Th
O

3j; 'F NMR, 376 MHz, CDCl3

-200 ppm

-40 -60 -80 -100 -120 -140 -160 -180

-20

900 —

809 T—

3k; "H NMR, 400 MHz, CDCl,

ppm

10

11

12

=<LS6C

S27



8ET'0T —

veL'9L
250'2L /
69€'LL —\

SEVVTT
6E9VTT
E9r'STT
v.2'6TT
20T'0ctT
cvoect
0/8'¢et
659'vCT
[AXAXA
1822t
8cv'LeT
§S08°.¢T
§98°.¢T
9€€'8¢T
9EY'8¢T
297°8¢T
120621
wTect
9TE0ET
TSO'TET
8LV'CET
¢8G'GET
60°9€T
8GE'6ET
91T’ OVt
188'TYT
S9E'GYT

_—=l—

3k; '3C NMR, 101 MHz, CDCl,

I MJNM

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

0000 —

¢SS T—

eseL
6S¢’L
89¢'L
1.2,
G8¢’L
€0g°L
S0€°L
€ece’L
[A%WA
ove'L
SveE'L
95€°L
viEL
€6€°L
98Y'L
681°L
1067,
0TS’
Tes'L
GeS'L
s,
19672
28G°L
§85°L
66G°L
209°L
029°L
2oL
oL
9L
vl
0SL°L
29L’L
cLLL
96L°L
ST8°L
61’8
€618
2LE8
6€'8
897'8
887'8
6.8'8
288'8
0068
€06'8

31; 'H NMR, 400 MHz, CDCl,

ppm

o

10

11

12

13

=<86T'€

S28



0ST'0T—

§2L9L
£v0°LL
09g°2L

607 ¥TT

£59°VTT

9EY'STT
00£'6TT
£60°02T
926'TZT
1£0°22T
£98°2ZT
259°vZT

168221

60L°22T

£08°22T

128227

802°82T

285821 N

¥6.°82T

£60°62T
yIT'62T
007'62T
£TE0ET
2GE°0ET
6€9°TET

686 TET

9¥°2eT

STLVET

vOv'SET

G90°9€ET

9£0°0¥T

162°0vT

%

f—=

31; 13C NMR, 101 MHz, CDCls

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

0000—

3m; "H NMR, 400 MHz, CDCl,

ppm

o
—

11

12

13

VITe

=012°9

S29



2S€°0T—

1€8'9L
SST'LL
vivLL

wm@.m.ﬁ.ﬂ%
TILviT
v06'v1T
a1
808'8TT
9TE6TT
6E8'6TT
166'1¢T
968'¢eT
185°€CT

96€'veCT

€89°/2T

2S6°L2T

S60'8¢T

999'82T— £
6TE'6CT
8EE'6CT
285'6¢T
899'6¢T
02S°0eT
769°0€T
LYLTET
Viv'CeT
0LCVET
062'9€T
Z8T'8ET
€0S'8ET
V65 15T

3m; '3C NMR, 101 MHz, CDCl3

At

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

0000—

268 T—

80€C——
e —

JA J[ )

3n; 'H NMR, 400 MHz, CDCl,

0.0 ppm

35 30 25 20 15 10 05

4.0

45

5.0

55

6.0

8.5

9.0

9.5

10.5 10.0

e
=986¢

€80°€

160°€

S30



68¢°0T —

€.5'1¢
moo..ﬂmv

108'9L
ST

mvw.R\

69EVIT
9T9VIT
SOv'STT
662611
T.0°0CT
§G/6'1¢T
8eL'ect
6VSveT
0.,'9¢T

§SL°42T
€82'821
15821
1.6'82T—7
YSE'62T 7
166'62T
985°0ET
Zvo'TET
2Sv°ZeT
8G/°2€T
90°9€T
96T'8ET
T0E0VT
0TS'0VT
62EEVT

3n; '3C NMR, 101 MHz, CDCl,

ppm

40 30 20 10

50

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60

210

889'T—

Ve —

Jo

30; 'H NMR, 400 MHz, CDClj

0.0 ppm

0.5

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10

9.0

115 110 105 100 95

9€0’e

650

S31



€9v'0T —

895’ TC —

LGE'GG —

808'9.
97T 1L >

S%.R\

8IEETT
02eviT
LYIVIT
¢9E'STT
62V'6TT
2¢r0oct
186'TCT
veLect
[43:R7A4%
10L°9¢T
1eLlet
Leglet
908'8¢T
166'8¢T
6EE6CT
9G8°0€T
SOS'TET
EV9TET
Sly'CeET
8E0'9ET
T.8'6ET
2290vT
LETEVT
878'65T

—=\=

30; '3C NMR, 101 MHz, CDCl3

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

8,00—

9L T—

96 ¢ —

LL0€—

699'9
169'9
150°L
850°L
080°L
20T,
162°L
LT€°L
6TE"L
8€€’L
95€°L
85€°L
v8€’L
€072 ~\¢
TZYL— 2
@oms\
925,
6752
0.5°L
885,
T6G°L
S8L°L
508°L
26€'8
£TV'8
8Lv'8
6618
898'8
1.8'8
688'8
268'8

3p; "H NMR, 400 MHz, CDCls

Ll

11.0 105 100 95

ppm

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0

9.0

L0TE

S90°€

2sT9

010°C

90’y
€91°¢
(/454
€e0T

—800'T

—~970'T

—ar
= 6860

S32



6GL°0T—

0es' T —

SLy'ov —

LV LL e

86E'TTT
ZSTHTT
STLYTT
T€2'STT
162°6TT
T/6'6TT
188'T2T
165221
812221
yIEYeT
62.'92T V
T16'22T—=

mE.mNa \
¥9T'62T
8se'TeET
TISTET
8eL TeT

vom.mma\
vmm.mma\

9£8'9/
SaT s>

9cy'ovT
Ly8'0vT
G89°CYT
G8Y°0ST

3p; 13C NMR, 101 MHz, CDCl3

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

800 —

L]

39; 'H NMR, 400 MHz, CDCl,

ppm

=886¢

=886¢

10

11

12

S33



ppm

05 0.0

10

15

2.0

£
Q
(=}
3 Eo 700'0-—
ory'oT— — ES
L O
965'TZ — S
EQ 185 T—
L O
<
60€T—
L O
wn
E O
©
9€L°9L °
¥S0°2L S
1L€2L
€90'¥TT )
8.9%TT
€5E°STT
STY'6TT ES
0v0°02T
900°22T °
29Tzt E FS
89.°22T
992°€2T = i
125v2T _ - ¢s0'L
08L'¥2T 3 ° 102
SEL'9ZT — S WMM
wR.Rﬁ/ e |
€8Y'82T —X — o 0€e’L
9.6'82T — Fa we'L
€10°62T ] eve'L
08€'62T _ £Q mwwwu/
gev'eeT ° i - ~
8] .
: Yoy’ L—=
bz 1e1 8 —1 I3 0671
899'T€T m = €25°L
GLY'ZET - o ws'L
966'GET 2 FS [
0TTOVT £ TEL'L
089°0vT z Ee STE'8
0TEEVT & - SEE'8
6€5° LT & viv'
688'LVT ° L8 vEr'8
= 268
° TLL8
o
-
o
o
N
o
]
N

)

60 55 50 45 40 35 30 25
S34

6.5

75 70

8.0

90 85

3r; 'H NMR, 400 MHz, CDCl3
9.5

11.0 105 10.0




S9E0T—

0.5'Tc—

618'9L
LET'LL /
SSY° 22~

29T V1T
L29vTT
0T6'v1T
9¢T'STT
0Lv'STT
8LT'61T
S0T°0CT
wTeet
§/8'¢ct
89.'vCT

G99'9¢T
mmh.mm._”/
vom.wma//

SO0E'0ET

LB6G'TIET
0/9'1€T
V0L TET
806'TET
686 TET
967'CET
E€IT'9ET
Tv0'6ET
vy ovT

029°eEvT
TSL'19T
8TC'¥9T

3r; '3C NMR, 101 MHz, CDCl,

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

128°¢1T-—

3r; '°F NMR, 376 MHz, CDCly

-40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

-20

S35



0000—

9€9'T —

LYET—

orT'L
T9T°L
cee’L
8¢c’L
ceT’L
8ve’'L
cleL
262,

S9€°L
98gL
Yov'L
06", —
605 L~
825'L
evgL
€95,
8S.L°L
801
Tog'8
z8e8
8578
6.8
r28
vrL'8
z918
59.°8

3s; "H NMR, 400 MHz, CDCl

T
ppm

11

—9v6c

820'€

8SY' 0T —

865’ T¢c—

0v0'LL
vwe Ll
8GE°LL

8CTV1IT
965 V1T
6V7'STT
€90°6TT
0TT°0CT

9eT'CeT
698¢CT

TLLveT
¥89'9¢T
1.2t
HNHAWNH/

0T9'8¢T ~\t

152621 —F
mmw.mmﬁ\
216'62T

687 TET
LLSTET
VLv'CET
9/CVET
809vET
90T'9ET
989'8ET
9/2°0vT
2S9°EVT

3s; '5C NMR, 101 MHz, CDCl,

AIWH |

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S36



0000—

€T —

WeCT—

wrL
YoT'L
98T'L
el
69¢°L
88¢°L

29¢e°L

me.h/
66€L~X
98y’ L—=
915°L
6ES°L
095°L
€SL°L
€LLL
vse'8
S.E'8
0sv'8
17’8
9€L'8
96/.°8

TSN

)

3t; 'H NMR, 400 MHz, CDCls

ppm

Fr~

11

—J9T°€

000°€

T16°0T—

265 Tc—

lsL9L
mSRW
€6E'LL
SYTPTT
€09'PTT
0LY'STT
0€0°6TT
821021
851221
z6L22T
688221
£087Z1
mogmﬁ/
mwﬁﬁ/

859'8CT ~:

662621 —7
am.mmﬁ\
678621
TL0°TET
2LSTET
08L'T€T
99%°ZET
811VET
GOT'9€ET
¥19'8ET
STz 0T
TOL'EVT

3t; 3C NMR, 101 MHz, CDCly

b |

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S37



000°0-—

ST —

T62'C~_
s0ez—"

9069
5902
S80'2
6ET'L
85T,
1022
0122
022’1
05Z'L
9922
€821
208,
vIg'L
££€°2 -\
2681 &
18v'L
6Ev'L
1612
oLv'L
8Lv'L
26v'L
€162
veg'L
1851
90L°L
9zL'L
vee's
ove's
szv's
vrr'8
118'8
2¢8'8

J

ppm

=616C

/1.0

3u; 'H NMR, 400 MHz, CDCl;

L

10

11

\0T6°C

STC0T—

L9v' 12
mmm.ﬁmv

2€8'9L

0ST'LL

89V’ LL—
€0CvIT
8V9VTT
6TV'STT
TOV'61T
8€0°0¢T
900°¢eT
06L°¢cet
0§S'veT
898'9¢T
166721
wiLlet
G§68°L2T
085°82T~&

6€0°6CT
6€T'6CT
€E€E'6CT

CEVOET
L06'0€T
GG9'TET
9¢v'CeT
T8E'GET
Gv0'9€T
T6C'LET
0L0°0vT
2950Vt
VT EVT

3u; 13C NMR, 101 MHz, CDCly

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S38



T00'0-—

G29T—

acee—

SELE—

9/9'9
6£6'9
156'9
9/6'9
160°L
TITL
9€Z'L
192
182°L
90€'L
128l
evEL
N@msv
08€'L
mo:\
88
10S°L
v2s'L
YrSL
1852
6€LL
65L°L
£5e'8
v.€'8
6778
0Lv'8
06.'8
018'8

)

3v; 1H NMR, 400 MHz, CDCl;

5y

ppm

=6L0¢€

Evo'e

€80°€

11

T6T0T —

ves1e—

TLTSS—

1089,
8ITLL
LerLL—=

08T¥TT

SOV YTT

LE9VTT

60v'STT

995'STT
98Z'6TT
€20°02T
€€022T
8Lzl

TIT'€T

815V2T

668'92T %

/82T~

92,9821

598'82T

80T 62T

/€621

08T0ET

YYOTET

€2y'2eT

SL0'9€T

£L9'98T

09v'6€T
8SY'0YT

ESEEYT

89T'65T

3v; "H NMR, 101 MHz, CDClj

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S39



0000—

LGS T—

19¢C—

J

3w; 'H NMR, 400 MHz, CDCly

ppm

10

1

]

80"

0TZ'0T—

685 T¢c—

¥96'92

18211

00922
8STYTT
809'VTT
¥8E'STT
825'STT
26G'STT
ITE'ITT
6€G°LTT
100°6TT
£21°02T
102221
226'22T
£58'72T
982'92T
£1£'92T
108'92T
118221~
S15'82T—
S0v'62T
9/7'62T
855'62T
9£9'62T
££1°62T
1/GTET
1SV'ZET
9GT'9ET
0.8'I€T
256'L€T
22e'8ET
8££'8ET
YYZOrT
YESEVT
862'19T
052°€9T

3w; 13C NMR, 101 MHz, CDCl3

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S40



6GC'ETT-—

3w; '9F NMR, 376 MHz, CDCl,

-200 ppm

-40 -60 -80 -100 -120 -140 -160 -180

-20

SS00—

VeoT—

0,8 —

060°L
18T°L
TLTL
65C°L
L0€°L
9¢e’L
8ee’L
eve'L
e L
95€°L
28¢€°L
cor'L
ocr'L
VeV L
esv'L
18V°L
L0G°L
9¢5’L
SvS'L
19672
8.5
16S°L
8vL'L
89/L°L
GGE'8
9/€'8
297’8
£87'8
€.8'8
688

3x; '"H NMR, 400 MHz, CDCls

|

11.0 105 100 95

ppm

30 25 20 15 10 05 00

3.5

50 45 40

5.5

6.0

6.5

7.0

75

8.0

8.5

9.0

S41



T6€0T—

609'TC —

1789

voT'LL /
¥86°€TT
8TOVTT
98t°'STT
YeT'6TT
980°02T
81221
0£6'22T
v08'veT

mwm@mﬁ/
¥88'LCT
£€85'8¢T
¥16'8¢T
G20'6CT
€GT'6¢T
16€°6CT
T.9'62T
618'62T
wm.ﬁomﬁ\

€8G'TIET
Cry'CeET
606'EET
00T'9ET
99€°LET
TEO'8ET
8T 0VT
8r8'eEVT

3x; 13C NMR, 101 MHz, CDCl3

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

0000—

065 T—

18€C—

J

3y; "H NMR, 400 MHz, CDCly

ppm

10

11

12

—_980¢

862

€T6'C
oot
€0T'S
LTIT'T

866°0
_J90T
000'T

S42



My 0T —

089'Tc—

V€8'9L

e€sT'LL

oLV’ LL—
T96°€TT
S2OVTIT
S8Y'STT
VT6TT
180°0¢T
926'1¢T
98T'¢et
ev6eet
108'vCT
08L'9¢T
€06°L¢T

€ET°62T %
06€°62T
£0v'62T
67°62T
685°62T \

E€v8'6eT
EIV'TET
6/GTET
TEVCET
900°€ET
€80'9€T
VSS'LET
668°LET
eLTOvT
TL8°ErT

3y; °C NMR, 101 MHz, CDCls

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

0000—

€69 T—

1ST¢c—
0gec—

1

3z; "H NMR, 400 MHz, CDCl,

ppm

~

10

11

=060

SE0'E
€50°€

/250
—/0gce

S43



1826—

€110~
0€9'Tc—

1S6'9L

0L2'LL

185, —
8STVTT
989'VTT
609'GTT
YEC6TT
S61°0CT
180°¢ceT
618221
989'vCT
T0S'SeT
088'9¢T
G€9'2¢1
T€6'LCT
618821 ~X:
660'62T—f
8S1'6CT
Y5621
L15'6¢T
G8L'6¢T
€8G'TET
11GCET
€89'GET
EV2'9ET
CvLLET
C16'6€T
114941
roevt

3z; '3C NMR, 101 MHz, CDCly

T
120

150

180

ppm

100 90 80 70 60 50 40 30 20 10

110

130

140

160

170

200 190

210

000°0-—

0€9'T—

e —

129€—

228’9
€v8'9
Geo'L
€vo’L
€90°L
0L0°L
060°L
wi'L
29T’
a8T'L
Sve'L
8ve'L
v9C'L
€8¢°L
20e’L
19¢€°L
€LE°L
88¢°L
60v°L
¢
oer’L
6vv'L
1sv°L
289°L
v0L'L
velLlL
99¢'8
88¢'8
v.€'8
S6E'8
89’8
199'8

)

e

3aa; 'H NMR, 400 MHz, CDCls

11.0 105 100 95

ppm

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

9.0

660°€

950'€

€80°€

S44



697'6 —

019'Tc—

SGE'GG —

116'9L
gm.t/
gt N
G8°0TT
9G°ETT
LT9VTT
TIG'GTT
YSZ'6TT
810°02T
26v°02T
Z16'12T
0gLzzt

19€v2T
LTT'SeT
mvw.omﬁ/
1YSLeT~X
0L0'82T—F
€56'82T
09€'62T
¥i.°62T
062°0€T
G8Z'TET
6YS TET
25t'2ET
682°95T
8T¥'LET
LTS0VT
T2EEVT
6E7°LST

3aa; '3C NMR, 101 MHz, CDCly

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

0000—

3ab; 'H NMR, 400MHz, CDCl,

L

ppm

11

—6S6¢

vere

S45



86—

€L5Tc—

96292
ETTLL
Tev'LL
6LL€TT
v YT
LYZ'STT
TOv'STT
S6S'STT
918'8TT
65T0ZT
80221
er8ZeT
Zr6'e2T
16621
1021
€8T V2T
9TL el
19921
81921~
2952217
on.mﬁ\
862621 /|
£e£'62T
65621
€19°0ET
25081
SIPTET
216 TET
000°2€T
Y0SZET
060°VET
8EE'OET
€T00VT
£0L'erT
600°65T
Z8Y°ToT

3ab; 13C NMR, 101MHz, CDCly

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

8LC°€TT-

3ab; '9F NMR, 376MHz, CDCl

-60 -80 -100 -120 -140 -160 -180 -200  ppm

-40

-20

S46



000'0-—

989'T—

0cec—

3ac; "H NMR, 400 MHz, CDCl,

vi6'C

v 2vTL
~

T€6C

—v.6°0
[ =960

\L66°0

T
9.5

T
11.0 105 10.0

1126 —

V.G T —

£92°9L
180°2L
86E°LL—"
006°€TT
9657TT
155°GTT
959°8TT
012021
990°z2T
0/2°22T
189721
9/5°92T
088'92T
655°22T
12421
156'82T
197671 —F
v8Z'62T
195°62T
€00°0€T
€8y'TET
Z09°TET
085°Z€T
Z0TVET
T9€'GET
vSE'9eT
see’LeT
€60°07T
Z0L°€vT

3ac; 3C NMR, 101 MHz, CDCly

ST | A

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S47



0000-—

€.9T—

T0€Cc—

€91’
€8T,
T,
cce’L
6E€°L
85€’L
LLE°L
acv’L
L
8Sv'L
(VA2
06v'L—~

60G°L
159°L
0.9°L

99L°L
98L'L
€e8’L
€v8’L
8EE'8
65€'8
evv'g
vov'8
£€vS'8
€968

3ad; "H NMR, 400 MHz, CDCly

J

ppm

€ly'e—

809'Lc —
280'e

0L0'€

< 21892
seVLLy
esv Ll
696°€LL 1
w0 9z9'¥LL 1
1SSSLL
089811 |
822021 |
° £60°221 |
912221 7
R AR
YRZAR
~ £56°921
—ToTE wmﬁmi
e 2rsLeL |
_0l0T 88G°/CL
o IP6T wmm.wmi
p— £62°621
ZEor 265621 |
660 880°0€1
L1G°1EL |
zes el ]
szrzel ]
Nmm.mm;
Logoet |
967 LEL
vL88el
vEL oYL
0eL vl

e

10

11

3ad; 3C NMR, 101 MHz, CDCl,

-10

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

190

210 200

S48



0000 —

68LT—

0eee—

3ae; 'H NMR, 400 MHz, CDCl,

L

ppm

-

—¥96'C

—z2s6'¢

6756 —

89G'T¢c —

ceg sl
9EY'VTT
€99'7TT
TEE'STT
ZIT'6TT
§ZT°02T
[Ayarsat
67,221
989'%ZT
1€9°92T
yTL92T
€2.°12T
210'82T %
6.1'62T
125°62T
691°0ET
ST9'0ET
118°0ET
SL9'TET
€2Y'ZET
769°ZET
€6€'GET
v.LE'9ET
YEEOVT
€9V'EVT

8.9/
wmo.R//

3ae; 3C NMR, 101 MHz, CDCl,

o

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S49



00—

€I T—

3af; "H NMR, 400 MHz, CDCly

0 ppm

L6

L.67C

10

11

12

82’01 —

Tvic—

€EL'9L
TS0°LL
89€°LL

8LTVIT %
6Y9VTT
Evy'STT
82Y'6TT
€v0°02T
0c0eet
6v8'2CT
S8S'veT

z1E92T
ST19°'92T
818921
9z 12T
088'22T
£06°22T
€vZ'8eT
617821~ /F
£eT'62T
91Z'621
S1Z62T
LvE6eT
867°0€T
059°TET
LEV°TET
699°Z€T
900°€€T
0S0°€€T
00T"9€T
059°6€T
T6E°0VT
68E°EYT

3af; 13C NMR, 100 MHz, CDClg

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S50



¥200—

weT—

6¢v'c—

vicy—

692G —

€6.°9—

9zz'L

@«N.NV
S8zl —
eSv'L—7
mn:\

OH

Ts
9, "H NMR, 400 MHz, CDCl,

ppm

80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -10 -15

8.5

000°8T

LEO'E
——

950°¢C

0T

—Ee6'T

—Oor6'T
LE6'T

—£cb b

9€S'TCc—

Sv0'0€E—
T ve—

6GC€9—

£0L°9L
02020 >

wmm.R\

056'8TT —
299'22T

206'82T
982'62T—

926 VET—
896'66T—"

SOEVYT —

T6T VST —

OH

Ts
9, '3C NMR, 101 MHz, CDCly

SN RN S | N

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S51



Table S2 Crystal data and structure refinement for 3a.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o/°

pre

y/°

Volume/A3

4

pealcg/cm?

wmm?

F(000)

Crystal size/mm?3
Radiation

20 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [[>=20 (I)]
Final R indexes [all data]

Largest diff. peak/hole / e A3

S52

3a

C30H2sNO2S

461.55

293(2)

triclinic

P-1

11.3349(6)

13.9186(7)

16.1835(8)

67.849(5)

83.386(4)

89.464(4)

2347.4(2)

4

1.306

1.442

968.0

0.2 x<0.15 x0.14

CuKa (A= 1.54184)

6.862 to 134.156
-8<h<13,-16<k<16,-19<1<17
17329

8385 [Rint = 0.0331, Rsigma = 0.0485]
8385/52/624

1.030

R1=0.0517, wR2 = 0.1373
R1 =10.0736, wR2 = 0.1566

0.27/-0.31



Table S3 Crystal data and structure refinement for 3z.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/lA

o

o/
pre

y/°

Volume/A3

4

pealcg/cm?

wmm?

F(000)

Crystal size/mm3

Radiation

20 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [I>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

Flack parameter

3z

Cs1H2sNO2S

475.58

298

monoclinic

P21

10.3570(6)

8.1337(4)

14.8816(8)

90

108.017(2)

90

1192.16(11)

2

1.325

0.166

500.0

0.2 x<0.2 x0.05

MoKa (A= 0.71073)
4.136 to 55.156
-13<h<13,-10<k<10,-19<1<19
23659

5521 [Rint = 0.0487, Rsigma = 0.0477]
5521/31/307

1.102

R1=0.1072, wR2 = 0.2598
R1=0.1416, wR2 = 0.2842
1.04/-0.65

0.19(3)



