Supporting Information

Synthesis of Indole-Fused Polycyclics via Rhodium-Catalyzed

Undirected C—H Activation/Alkene Insertion

Songjin Guo, Rui Pan, Zhe Guan, Panpan Li, Libo Cai, Siwei Chen, Aijun Lin,* and Hequan Yao*

Department of Medicinal Chemistry, School of Pharmacy and State Key Laboratory of Natural

Medicines (SKLNM), China Pharmaceutical University, Nanjing, 210009, P. R. China

*E-mail: hyao@cpu.edu.cn
*E-mail: ajlin@cpu.edu.cn.

CONTENT

1. General INFOrmMatioN ........cccveiiiiei e 2
2. Preparation of Starting Materials...........ccccoovvviiiiieiicie e 3
3. Optimization of the Reaction ConditioNns ............ccccevve v 58
4, Experimental ProCeaUIES.........cuviieiiiie e 60
5. MechanistiC EXPErimENtS.........ccvciieiiiiii et 61
6. Gram-Scale EXPEriMENtS .......cccveiieiieiie e 67
7. Characterization of the ProductsS..........cccocevveiiiieninie e 68
8. X-ray Crystallography Data of 3aand 4a............ccccceeveeveevee e, 86
9. 'H and *C NMR Spectra of Title Compounds............ccccceeveveeveeveereeeennnen. 88
10, RETEIEINCES ... i ciieie ettt ns 186

S1



1. General Information

Reagents: Unless otherwise noted, all chemicals were purchased from commercial suppliers

(Adamas, Aladdin, etc) and used without further purification.

Data collection: *H and 3C NMR spectra were collected on BRUKER AV-300 (300 MHz)
spectrometer using CDCls as solvent. Chemical shifts of *H NMR were recorded in parts per
million (ppm, d) relative to tetramethylsilane (6 = 0.00 ppm) with the solvent resonance as the
internal standard (CDCls: & = 7.26 ppm). Data are reported as follows: chemical shift in ppm (3),
multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet), coupling constant (Hz)
and integration. Chemical shifts of 3C NMR were reported in ppm with the solvent as the internal
standard (CDCls: 6 = 77.0 ppm). High Resolution Mass measurement was performed on Agilent
QTOF 6520 mass spectrometer with electron spray ionization (ESI) as the ion source. Melting

point (mp) was measured on a microscopic melting point apparatus.

Chromatography: Flash column chromatography was carried out using commercially available
200-300 mesh under pressure unless otherwise indicated. Gradient flash chromatography was

conducted eluting with PE/EA, they are listed as volume/volume ratios.
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2. Preparation of Starting Materials
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Figure S1. Preparation of compound 1a
5-iodobenzene-1,3-diol (1a-1) and 2-ethynylaniline (1a-111):

5-iodobenzene-1,3-diol 1a-1 was synthesized from the corresponding 3,5-dimethoxy aniline.?
2-ethynylaniline 1a-111 was prepared following the reported procedure (Sonogashira coupling of

the corresponding 2-iodoaniline and TMS acetylene followed by removing TMS).2

1-iodo-3,5-bis((2-methylallyl)oxy)benzene (1a-11):

A suspension of 5-iodobenzene-1,3-diol la-1 (5.1 mmol),
|

methylallyl bromide (2.2 equiv) and K.COs (4.0 equiv) in DMF (0.2
\‘Ao o M) was stirred at 55 <C. Upon full consumption of the starting
Me Me material, the reaction mixture was cooled to room temperature and

then diluted with ether and water. The layers were separated and the aqueous layer was extracted
with ether. The combined organic layers were dried over Na>SOg, filtered and concentrated under
reduced pressure, the crude product was purified by column chromatography on silica (petroleum
ether/ethyl  acetate) to afford the corresponding  product  1-iodo-3,5-bis((2-
methylallyl)oxy)benzene 1a-11 (1527.0 mg, 87% yield) as a pale yellow oil. H NMR (300 MHz,
CDCl3) 5 6.87 (d, J = 2.3 Hz, 2H), 6.45 (t, J = 2.2 Hz, 1H), 5.06 (s, 2H), 4.98 (s, 2H), 4.36 (s, 4H),
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1.81 (s, 6H) ppm; 13C NMR (75 MHz, CDCls) 6 160.2, 140.3, 116.8, 113.0, 102.0, 93.8, 71.9, 19.3
ppm; HRMS (ESI) m/z Calcd for [C14H17102+H]* 345.0346, found 345.0345.

2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)aniline (1a-1V):

To a 50 mL round-bottom flask equipped with magnetic stirrer were

e added 1-iodo-3,5-bis((2-methylallyl)oxy)benzene 1la-11 (4.0 mmol), 2-

° ethynylaniline 1a-111 (1.1 equiv), PdCI>(PPhs). (2.0 mol %) and Cul (4.0
O = Q mol %). The flask was purged with Ar for three times, followed by
O\_/( N addition of THF (0.3 M) and EtsN (8.0 equiv). The formed mixture was
Me stirred at room temperature under Ar. Upon full consumption of the
starting material, the reaction mixture was filtered through a pad of celite, eluting with EtOAc (3x).
The combined organics were sequentially washed with H>O (2x) and brine (1x), dried over Na;SO4
and concentrated in vacuo. The crude product was purified by column chromatography on silica
(petroleum ether/ethyl acetate) to afford the corresponding product 2-((3,5-bis((2-
methylallyl)oxy)phenyl)ethynyl)aniline 1a-1V (1174.0 mg, 88% yield) as a yellow oil. 'H NMR
(300 MHz, CDCl3) 6 7.35 (dd, J = 8.0, 1.3 Hz, 1H), 7.14 — 7.09 (m, 1H), 6.72 — 6.67 (m, 4H), 6.52
—6.50 (m, 1H), 5.09 (s, 2H), 4.98 (s, 2H), 4.39 (s, 4H), 4.25 (s, 2H), 1.81 (s, 6H) ppm; 3C NMR
(75 MHz, CDCls) 6 159.6, 147.8, 140.5, 132.1, 129.7, 124.4, 117.8, 114.3, 112.8, 110.2, 107.6,
102.9, 94.6, 85.4, 71.7, 19.3 ppm; HRMS (ESI) m/z Calcd for [C22H2sNO2+H]* 334.1802, found

334.1807.

N-(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)phenyl)-4-methylbenzenesulfonamide (1a):

Me To a 25 mL round-bottom flask equipped with magnetic stirrer were
0 added 2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)aniline 1a-1V (2.0
mmol), TsCI (1.2 equiv), pyridine (2.0 equiv) and DCM (0.2 M). The
o HN, formed mixture was stirred at room temperature. Upon full consumption
\_/(Me ™ of the starting material, the reaction mixture was diluted with DCM and

brine. The layers were separated and the aqueous layer was extracted with DCM. The organic layer
was dried over Na2SO4 and the solvent was removed under reduced pressure. The crude product

was purified by column chromatography on silica (petroleum ether/ethyl acetate) to afford the
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corresponding product  N-(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl) phenyl)-4-methyl
benzenesulfonamide 1a (926.0 mg, 95% vyield) as a white solid, m. p. 66-68 °C. *H NMR (300
MHz, CDCl3) § 7.67 (d, J = 8.3 Hz, 2H), 7.62 (d, J = 8.2 Hz, 1H), 7.36 (dd, J = 7.7, 1.1 Hz, 1H),
7.32-7.26 (m, 1H), 7.20 — 7.16 (m, 3H), 7.08 — 7.03 (m, 1H), 6.62 (d, J = 2.2 Hz, 2H), 6.56 (t, J
= 2.2 Hz, 1H), 5.12 (s, 2H), 5.02 (s, 2H), 4.45 (s, 4H), 2.34 (s, 3H), 1.85 (s, 6H) ppm; 3C NMR
(75 MHz, CDCl3) 6 159.7, 144.0, 140.4, 137.5, 136.0, 132.0, 129.6, 129.6, 127.2, 124.5, 123.1,
120.3, 114.4, 113.0, 110.3, 103.6, 96.1, 83.1, 71.9, 21.5, 19.4 ppm; HRMS (ESI) m/z Calcd for
[C29H20NO4S+H]* 488.1890, found 488.1891.

=
Me = |v| Me
1b-l _TsCl
Me
Pd(PPh),Cl, pyridine
Cul, EtN DCM, rt
THF, Ar, rt
Me Me Me
1a-l 1b-Il 1b

Figure S2. Preparation of compound 1b
2-ethynyl-5-methylaniline (1b-1I):

2-ethynyl-5-methylaniline 1b-1 was prepared following the reported procedure (Sonogashira
coupling of the corresponding 2-iodo-5-methylaniline and TMS acetylene followed by removing
TMS).3
2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-5-methylaniline (1b-11):

Me

e\

O — O Me mmol), 2-ethynyl-5-methylaniline 1b-1 (2.2 mmol), PdCl2(PPhs),
O \// H2N (2.0 mol %) and Cul (4.0 mol %). The flask was purged with Ar for

To a 50 mL round-bottom flask equipped with magnetic stirrer

were added 1-iodo-3,5-bis((2-methylallyl)oxy)benzene la-11 (2.3

Me three times, followed by addition of THF (0.3 M) and EtsN (8.0
equiv). The formed mixture was stirred at room temperature under Ar. Upon full consumption of

the starting material, the reaction mixture was filtered through a pad of celite, eluting with EtOAc
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(3x). The combined organics were sequentially washed with H.O (2x) and brine (1x), dried over
Na>SO4 and concentrated in vacuo. The crude product was purified by column chromatography
on silica (petroleum ether/ethyl acetate) to afford the corresponding product 2-((3,5-bis((2-
methylallyl)oxy)phenyl)ethynyl)-5-methylaniline 1b-11 (558.0 mg, 73% yield) as a pale yellow
oil. 1H NMR (300 MHz, CDCl3) § 7.24 (d, J = 8.2 Hz, 1H), 6.68 (d, J = 2.3 Hz, 2H), 6.54 — 6.49
(m, 3H), 5.09 (s, 2H), 4.98 (s, 2H), 4.40 (s, 4H), 4.20 (s, 2H), 2.25 (s, 3H), 1.82 (s, 6H) ppm; 3C
NMR (75 MHz, CDClz) 6 159.6, 147.7, 140.5, 140.1, 131.9, 124.6, 119.1, 114.9, 112.8, 110.1,
104.9, 102.8, 94.1, 85.7, 71.7, 21.6, 19.3 ppm; HRMS (ESI) m/z Calcd for [CasH2sNOz+H]*
348.1958, found 348.1960.

N-(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-5-methylphenyl)-4-

methylbenzenesulfonamide (1b):

Me To a 25 mL round-bottom flask equipped with magnetic stirrer
0 were added 2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-5 -
O S— Q Me methylaniline 1b-11 (2.0 mmol), TsCI (1.2 equiv), pyridine (2.0
o HN, equiv) and DCM (0.2 M). The formed mixture was stirred at room
\_<,|e ™ temperature. Upon full consumption of the starting material, the

reaction mixture was diluted with DCM and brine. The layers were separated and the aqueous
layer was extracted with DCM. The organic layer was dried over Na2SOa4 and the solvent was
removed under reduced pressure. The crude product was purified by column chromatography on
silica (petroleum ether/ethyl acetate) to afford the corresponding product N-(2-((3,5-bis((2-
methylallyl)oxy)phenyl)ethynyl)-5-methylphenyl)-4-methylbenzenesulfonamide 1b (903.0 mg,
90% yield) as a white solid, m. p. 64-66 °C. *H NMR (300 MHz, CDCls) § 7.66 (d, J = 8.1 Hz,
2H), 7.45 (s, 1H), 7.23 (d, J = 7.9 Hz, 1H), 7.18 — 7.12 (m, 3H), 6.87 (d, J = 7.9 Hz, 1H), 6.60 (d,
J = 1.8 Hz, 2H), 6.55 — 6.54 (m, 1H), 5.12 (s, 2H), 5.02 (s, 2H), 4.44 (s, 4H), 2.34 (s, 6H), 1.85 (s,
6H) ppm; 3C NMR (75 MHz, CDCls) 6 159.7, 143.9, 140.5, 140.3, 137.4, 136.1, 131.7, 129.6,
127.2, 125.6, 123.3, 121.1, 113.0, 111.7, 110.3, 103.5, 95.4, 83.4, 71.9, 21.8, 21.5, 19.4 ppm;
HRMS (ESI) m/z Calcd for [C30HaiNO4S+H]* 502.2047, found 502.2048.
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Figure S3. Preparation of compound 1c

2-ethynyl-4-methylaniline (1c-1):

2-ethynyl-4-methylaniline 1c-1 was prepared following the reported procedure (Sonogashira
coupling of the corresponding 2-iodo-4-methylaniline and TMS acetylene followed by removing

TMS).4
2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-methylaniline (1c-11):

To a 50 mL round-bottom flask equipped with magnetic stirrer were
Me
added 1-iodo-3,5-bis((2-methylallyl)oxy)benzene 1a-11 (2.0 mmol), 2-

o \ Me
Q Q ethynyl-4-methylaniline 1c-1 (1.9 mmol), PdCl2(PPhs). (2.0 mol %)
o and Cul (4.0 mol %). The flask was purged with Ar for three times,
0 H,N . .
\_4 followed by addition of THF (0.3 M) and EtsN (8.0 equiv). The formed
Me . .
mixture was stirred at room temperature under Ar. Upon full
consumption of the starting material, the reaction mixture was filtered through a pad of celite,
eluting with EtOAc (3x). The combined organics were sequentially washed with H20 (2x) and
brine (1x), dried over Na,SO4 and concentrated in vacuo. The crude product was purified by
column chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding
product 2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-methylaniline 1c-11 (568.0 mg, 86%
yield) as a pale yellow oil. '"H NMR (300 MHz, CDCl3) § 7.17 (s, 1H), 6.94 (d, J = 8.2 Hz, 1H),
6.68 (d, J = 2.3 Hz, 2H), 6.62 (d, J = 8.2 Hz, 1H), 6.51 — 6.50 (m, 1H), 5.09 (s, 2H), 4.99 (s, 2H),
4.40 (s, 4H), 4.13 (s, 2H), 2.22 (s, 3H), 1.82 (s, 6H) ppm; 13C NMR (75 MHz, CDCls) & 159.6,
145.5, 140.5, 132.2, 130.6, 127.1, 124.5, 114.5, 112.8, 110.2, 107.7, 102.9, 94.4, 85.6, 71.8, 20.2,
19.3 ppm; HRMS (ESI) m/z Calcd for [C2sH2sNO2+H]™ 348.1958, found 348.1954.
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N-(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-methylphenyl)-4-
methylbenzenesulfonamide (1c):

To a 25 mL round-bottom flask equipped with magnetic stirrer were

Me
added 2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-methylaniline
O Me
1c-11 (1.6 mmol), TsCl (1.2 equiv), pyridine (2.0 equiv) and DCM (0.2
O o Q M). The formed mixture was stirred at room temperature. Upon full
O\ ( HN\TS consumption of the starting material, the reaction mixture was diluted
Me

with DCM and brine. The layers were separated and the aqueous layer
was extracted with DCM. The organic layer was dried over Na2SOa4 and the solvent was removed
under reduced pressure. The crude product was purified by column chromatography on silica
(petroleum ether/ethyl acetate) to afford the corresponding product N-(2-((3,5-bis((2-
methylallyl)oxy)phenyl)ethynyl)-4-methylphenyl)-4-methylbenzenesulfonamide 1c (738.0 mg,
92% yield) as a white solid, m. p. 68-69 °C. 'H NMR (300 MHz, CDCls) § 7.64 (d, J = 8.3 Hz,
2H), 7.51 (d, J = 8.3 Hz, 1H), 7.17 — 7.05 (m, 5H), 6.60 — 6.59 (m, 2H), 6.56 — 6.55 (M, 1H), 5.12
(s, 2H), 5.02 (s, 2H), 4.44 (s, 4H), 2.33 (s, 3H), 2.26 (s, 3H), 1.85 (s, 6H) ppm; 13C NMR (75 MHz,
CDClI3) 6 159.7, 143.8, 140.4, 136.0, 134.9, 134.6, 132.3, 130.5, 129.5, 127.2, 123.2, 121.0, 114.8,
113.0, 110.3, 103.6, 95.5, 83.4, 71.9, 21.5, 20.6, 19.4 ppm; HRMS (ESI) m/z Calcd for
[CaoH31NO4S+H]" 502.2047, found 502.2049.
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Figure S4. Preparation of compound 1d
2-ethynyl-4-methoxyaniline (1d-1):

2-ethynyl-4-methoxyaniline 1d-1 was prepared following the reported procedure (Sonogashira
coupling of the corresponding 2-iodo-4-methoxyaniline and TMS acetylene followed by removing

TMS).?
2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-methoxyaniline (1d-11):

To a 50 mL round-bottom flask equipped with magnetic stirrer

Me
ﬁ& were added 1-iodo-3,5-bis((2-methylallyl)oxy)benzene la-11 (4.4
0] OMe
mmol), 2-ethynyl-4-methoxyaniline 1d-1 (4.0 mmol), PdClI2(PPhs),
Q o Q (2.0 mol %) and Cul (4.0 mol %). The flask was purged with Ar for
0 H,N _ .
\_/( three times, followed by addition of THF (0.3 M) and EtsN (8.0
Me

equiv). The formed mixture was stirred at room temperature under
Ar. Upon full consumption of the starting material, the reaction mixture was filtered through a pad
of celite, eluting with EtOAc (3x). The combined organics were sequentially washed with H20
(2x) and brine (1x), dried over Na,SO4 and concentrated in vacuo. The crude product was purified
by column chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding
product 2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-methoxyaniline 1d-11 (1178.0 mg, 81%
yield) as a brown solid, m. p. 59-60 °C. *H NMR (300 MHz, CDCls) § 6.91 (d, J = 2.8 Hz, 1H),
6.78 (dd, J = 8.8, 2.9 Hz, 1H), 6.70 — 6.65 (m, 3H), 6.51 (t, J = 2.2 Hz, 1H), 5.09 (s, 2H), 4.99 (s,
2H), 4.41 (s, 4H), 4.00 (s, 2H), 3.75 (s, 3H), 1.83 (s, 6H) ppm; 13C NMR (75 MHz, CDCl3) 5 159.7,
151.9, 142.1, 140.5, 124.3, 117.5, 115.9, 115.8, 112.8, 110.3, 108.4, 103.1, 94.6, 85.5, 71.8, 55.8,
19.4 ppm; HRMS (ESI) m/z Calcd for [C23H2sNO3+H]" 364.1907, found 364.1910.
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N-(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-methoxyphenyl)-4-

methylbenzenesulfonamide (1d):

Me To a 25 mL round-bottom flask equipped with magnetic stirrer were
0 OMe added 2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-methoxyaniline
O - 1d-11 (3.0 mmol), TsCI (1.2 equiv), pyridine (2.0 equiv) and DCM (0.2
o\_/( HN M). The formed mixture was stirred at room temperature. Upon full
Me h consumption of the starting material, the reaction mixture was diluted

with DCM and brine. The layers were separated and the aqueous layer was extracted with DCM.
The organic layer was dried over Na2SOas and the solvent was removed under reduced pressure.
The crude product was purified by column chromatography on silica (petroleum ether/ethyl acetate)
to afford the corresponding product N-(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-
methoxyphenyl)-4-methylbenzenesulfonamide 1d (1289.0 mg, 83% yield) as a white solid, m. p.
66-67 °C. 'H NMR (300 MHz, CDCl3) § 7.57 (t, J = 8.0 Hz, 3H), 7.12 (d, J = 8.0 Hz, 2H), 6.89
— 6.84 (M, 3H), 6.57 (s, 3H), 5.12 (s, 2H), 5.02 (s, 2H), 4.44 (s, 4H), 3.76 (s, 3H), 2.33 (s, 3H),
1.85 (s, 6H) ppm; 23C NMR (75 MHz, CDCls) & 159.7, 156.8, 143.7, 140.4, 136.0, 130.5, 129.4,
127.2, 124.2, 123.0, 117.1, 116.1, 116.1, 112.9, 110.4, 103.6, 95.3, 83.4, 71.9, 55.5, 21.5, 19.3
ppm; HRMS (ESI) m/z Calcd for [C30H31NOsS+H]* 518.1996, found 518.1998.
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Figure S5. Preparation of compound 1e
4-chloro-2-ethynylaniline (le-1):

4-chloro-2-ethynylaniline 1e-1 was prepared following the reported procedure (Sonogashira
coupling of the corresponding 4-chloro-2-iodoaniline and TMS acetylene followed by removing

TMS).4
2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-chloroaniline (1e-11):

To a 50 mL round-bottom flask equipped with magnetic stirrer were

Me
/—ﬁ added 1-iodo-3,5-bis((2-methylallyl)oxy)benzene 1a-11 (2.1 mmol), 4-
Cl
Q Q chloro-2-ethynylaniline 1e-1 (2.0 mmol), PdCI2(PPhs)2 (2.0 mol %) and
o Cul (4.0 mol %). The flask was purged with Ar for three times, followed
0 H,N . i :
\_/( by addition of THF (0.3 M) and EtsN (8.0 equiv). The formed mixture
Me

was stirred at room temperature under Ar. Upon full consumption of the
starting material, the reaction mixture was filtered through a pad of celite, eluting with EtOAc (3x).
The combined organics were sequentially washed with H20 (2x) and brine (1x), dried over Na2SO4
and concentrated in vacuo. The crude product was purified by column chromatography on silica
(petroleum ether/ethyl acetate) to afford the corresponding product 2-((3,5-bis((2-
methylallyl)oxy)phenyl)ethynyl)-4-chloroaniline 1e-11 (668.0 mg, 91% yield) as a pale yellow oil.
'H NMR (300 MHz, CDCls3) 6 7.32 (s, 1H), 7.07 (d, J = 8.6 Hz, 1H), 6.68 (s, 2H), 6.63 (d, J =8.7
Hz, 1H), 6.53 (s, 1H), 5.09 (s, 2H), 5.00 (s, 2H), 4.41 (s, 4H), 4.27 (s, 2H), 1.83 (s, 6H) ppm; 3C
NMR (75 MHz, CDCl3) 6 159.6, 146.4, 140.5, 131.3, 129.7, 123.9, 122.1, 115.4, 112.9, 110.3,
109.0, 103.2, 95.5, 84.1, 71.8, 19.4 ppm; HRMS (ESI) m/z Calcd for [C22H22CINO2+H]* 368.1412,
found 368.1416.
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N-(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-chlorophenyl)-4-

methylbenzenesulfonamide (1e):

Me To a 25 mL round-bottom flask equipped with magnetic stirrer were
O/ § o added  2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-chloroaniline
Q L O le-11 (2.9 mmol), TsClI (1.2 equiv), pyridine (2.0 equiv) and DCM (0.2
O\_%

M). The formed mixture was stirred at room temperature. Upon full
HN

\

Ts consumption of the starting material, the reaction mixture was diluted
e with DCM and brine. The layers were separated and the aqueous layer
was extracted with DCM. The organic layer was dried over Na2SOa4 and the solvent was removed
under reduced pressure. The crude product was purified by column chromatography on silica
(petroleum ether/ethyl acetate) to afford the corresponding product N-(2-((3,5-bis((2-
methylallyl)oxy)phenyl)ethynyl)-4-chlorophenyl)-4-methylbenzenesulfonamide 1e (883.0 mg, 89%
yield) as a white solid, m. p. 69-70 °C. *H NMR (300 MHz, CDCls) 6 7.65 (d, J = 8.3 Hz, 2H),
7.56 (d, J = 8.8 Hz, 1H), 7.33 (d, J = 2.4 Hz, 1H), 7.27 — 7.23 (m, 1H), 7.18 (d, J = 8.0 Hz, 2H),
7.12 (s, 1H), 6.61 — 6.57 (m, 3H), 5.12 (s, 2H), 5.02 (s, 2H), 4.45 (s, 4H), 2.35 (s, 3H), 1.85 (5,
6H); *C NMR (75 MHz, CDCls) & 159.8, 144.2, 140.4, 136.1, 135.8, 131.5, 130.0, 129.7, 127.2,
122.6,121.8,116.2, 113.0, 110.5, 104.0, 97.1, 82.0, 71.9, 21.5, 19.4 ppm; HRMS (ESI) m/z Calcd

for [C2gH28CINO4S+H]* 522.1500, found 522.1501.

512



Br Z Me Me

Me

o] \\
Pd(PPhs),Cl pyridine
g (PPh3)aCly DCM, rt

Cul, Et3N

THF, Ar, rt
Me Me Me
1a-ll 11-l 1f

Figure S6. Preparation of compound 1f
4-bromo-2-ethynylaniline (1f-1):

4-bromo-2-ethynylaniline 1f-1 was prepared following the reported procedure (Sonogashira
coupling of the corresponding 4-bromo-2-iodoaniline and TMS acetylene followed by removing

TMS).3

2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-bromoaniline (1f-11):

Me To a 50 mL round-bottom flask equipped with magnetic stirrer were
o/_ﬁ Br added 1-iodo-3,5-bis((2-methylallyl)oxy)benzene 1a-11 (2.1 mmol), 4-
Q — Q bromo-2-ethynylaniline 1f-1 (2.0 mmol), PdCI2(PPhs)2 (2.0 mol %) and
o H,N Cul (4.0 mol %). The flask was purged with Ar for three times,
\_</Ie followed by addition of THF (0.3 M) and Et3N (8.0 equiv). The formed

mixture was stirred at room temperature under Ar. Upon full consumption of the starting material,
the reaction mixture was filtered through a pad of celite, eluting with EtOAc (3x). The combined
organics were sequentially washed with H>O (2x) and brine (1x), dried over Na>SOs and
concentrated in vacuo. The crude product was purified by column chromatography on silica
(petroleum ether/ethyl acetate) to afford the corresponding product 2-((3,5-bis((2-
methylallyl)oxy)phenyl)ethynyl)-4-bromoaniline 1f-11 (676.0 mg, 82% yield) as a pale yellow oil.
'H NMR (300 MHz, CDCl3) § 7.45 (d, J = 2.2 Hz, 1H), 7.19 (dd, J = 8.6, 2.3 Hz, 1H), 6.67 (d, J
= 2.2 Hz, 2H), 6.57 (d, J = 8.6 Hz, 1H), 6.52 (t, J = 2.2 Hz, 1H), 5.09 (s, 2H), 4.99 (s, 2H), 4.41
(s, 4H), 4.27 (s, 2H), 1.82 (s, 6H) ppm; 13C NMR (75 MHz, CDCl3) § 159.7, 146.8, 140.5, 134.1,
132.4, 123.9, 115.7, 112.8, 110.3, 109.6, 108.9, 103.3, 95.7, 84.0, 71.8, 19.3 ppm; HRMS (ESI)
m/z Calcd for [C22H22BrNO2+H]* 412.0907, found 412.0908.
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N-(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-bromophenyl)-4-

methylbenzenesulfonamide (1f):

To a 25 mL round-bottom flask equipped with magnetic stirrer were
added 2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-bromoaniline

M). The formed mixture was stirred at room temperature. Upon full
HN

\

Ts consumption of the starting material, the reaction mixture was diluted

Me
0] \ Br
Q L Q 1f-11 (1.5 mmol), TsCI (1.2 equiv), pyridine (2.0 equiv) and DCM (0.2
Q\__<7

Me
with DCM and brine. The layers were separated and the aqueous layer

was extracted with DCM. The organic layer was dried over Na2SOa4 and the solvent was removed
under reduced pressure. The crude product was purified by column chromatography on silica
(petroleum ether/ethyl acetate) to afford the corresponding product N-(2-((3,5-bis((2-
methylallyl)oxy)phenyl)ethynyl)-4-bromophenyl)-4-methylbenzenesulfonamide 1f (782.0 mg, 92%
yield) as a white solid, m. p. 85-86 °C. *H NMR (300 MHz, CDCls) § 7.65 (d, J = 8.3 Hz, 2H),
7.52 - 7.49 (m, 2H), 7.38 (dd, J = 8.7, 2.2 Hz, 1H), 7.20 — 7.14 (m, 3H), 6.61 — 6.58 (M, 3H), 5.12
(s, 2H), 5.03 (s, 2H), 4.44 (s, 4H), 2.35 (s, 3H), 1.85 (s, 6H) ; 3C NMR (75 MHz, CDCls) § 159.8,
144.2, 140.4, 136.6, 135.8, 134.4, 132.6, 129.7, 127.2, 122.5, 121.9, 117.3, 116.4, 113.0, 110.4,
104.0, 97.2, 81.8, 71.9, 21.5, 19.4 ppm; HRMS (ESI) m/z Calcd for [CagH2sBrNOsS+H]*
566.0995, found 566.1000.

Me Meo,C = Me Me
: \\ CO,Me 0 \\ CO,Me

O O rone™ (=)
Pd(PPh3),Cl, pyridine -

Cul, Etz;N DCM, it 4 HN

THF, Ar, rt \_{ \_.( Ts

Me Me Me
12 1g-ll 19

Figure S7. Preparation of compound 19
methyl 4-amino-3-ethynylbenzoate (1g-1):

methyl 4-amino-3-ethynylbenzoate 1g-1 was prepared following the reported procedure
(Sonogashira coupling of the corresponding methyl 4-amino-3-iodobenzoate and TMS acetylene

followed by removing TMS).3
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methyl 4-amino-3-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)benzoate (1g-11):

Me To a 50 mL round-bottom flask equipped with magnetic stirrer
o/_ﬁ CO,Me were added 1-iodo-3,5-bis((2-methylallyl)oxy)benzene 1a-11 (2.1
Q — O mmol), methyl 4-amino-3-ethynylbenzoate 1g-1 (2.0 mmol),
H,N PdCI2(PPh3)2 (2.0 mol %) and Cul (4.0 mol %). The flask was

o]

\_<,|e purged with Ar for three times, followed by addition of THF (0.3
M) and Et3N (8.0 equiv). The formed mixture was stirred at room temperature under Ar. Upon full
consumption of the starting material, the reaction mixture was filtered through a pad of celite,
eluting with EtOAc (3x). The combined organics were sequentially washed with H.O (2x) and
brine (1x), dried over Na,SO4 and concentrated in vacuo. The crude product was purified by
column chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding
product methyl 4-amino-3-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)benzoate 1g-11 (681.0 mg,
87% yield) as a white solid, m. p. 84-85 °C. 'H NMR (300 MHz, CDCls) & 8.07 (d, J = 1.6 Hz,
1H), 7.80 (dd, J = 8.5, 1.9 Hz, 1H), 6.69 — 6.66 (m, 3H), 6.52 (t, J = 2.1 Hz, 1H), 5.09 (s, 2H), 4.99
(s, 2H), 4.74 (s, 2H), 4.41 (s, 4H), 3.85 (s, 3H), 1.82 (s, 6H) ppm; 13C NMR (75 MHz, CDCl3) &
166.5, 159.6, 151.5, 140.4, 134.4, 131.4, 124.0, 119.2, 113.2, 112.8, 110.3, 106.9, 103.2, 95.0,
84.3, 71.8, 51.6, 19.3 ppm; HRMS (ESI) m/z Calcd for [Ca4HasNO4+H]* 392.1856, found
392.1860.

methyl 3-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-((4-methylphenyl)sulfonamido)
benzoate (19):

Me To a 25 mL round-bottom flask equipped with magnetic stirrer
OW co,Me were added methyl 4-amino-3-((3,5-bis((2-methylallyl)oxy)
phenyl)ethynyl)benzoate 1g-11 (1.5 mmol), TsCl (1.2 equiv),
o HN pyridine (2.0 equiv) and DCM (0.2 M). The formed mixture was

\_</Ie T stirred at room temperature. Upon full consumption of the starting
material, the reaction mixture was diluted with DCM and brine. The layers were separated and the
aqueous layer was extracted with DCM. The organic layer was dried over Na2SOa4 and the solvent
was removed under reduced pressure. The crude product was purified by column chromatography

on silica (petroleum ether/ethyl acetate) to afford the corresponding product methyl 3-((3,5-bis((2-
S15



methylallyl)oxy)phenyl)ethynyl)-4-((4-methylphenyl)sulfonamido) benzoate 1g (540.0 mg, 66%
yield) as a white solid, m. p. 67-68 °C. *H NMR (300 MHz, CDClIs) & 8.06 (s, 1H), 7.92 (d, J =
8.6 Hz, 1H), 7.73 (d, J = 8.0 Hz, 2H), 7.63 (d, J = 8.6 Hz, 1H), 7.50 (s, 1H), 7.22 (d, J = 7.9 Hz,
2H), 6.67 (s, 2H), 6.58 (s, 1H), 5.12 (s, 2H), 5.02 (s, 2H), 4.45 (s, 4H), 3.88 (s, 3H), 2.36 (s, 3H),
1.85 (s, 6H) ; 13C NMR (75 MHz, CDCls) 6 165.7, 159.8, 144.4, 141.3, 140.4, 135.8, 133.6, 130.8,
129.8, 127.2, 125.8, 122.7, 118.0, 113.4, 113.0, 110.5, 104.0, 97.1, 82.1, 71.9, 52.2, 21.5, 19.3
ppm; HRMS (ESI) m/z Calcd for [C31H31NOsS+H]* 546.1945, found 546.1950.

=——TMS
Pd (PPh3),Cl, | |
CUI Et3
Me THF, Ar, it Me Me
f j/ TLLY
THF/EtOH O (0]
1a-ll 1h-l

I Me Me
: i :NHZ o
Pd(PPhs),Cl, o pyridine

Cul, Et;N DCM, rt

THF, Ar, rt \—< \—< Ts

Me Me
1h-lll 1h

Figure S8. Preparation of compound 1h
6-iodo-2,3-dihydro-1H-inden-5-amine (1h-11):

6-iodo-2,3-dihydro-1H-inden-5-amine 1h-11 was prepared following the reported procedure
(lodination of aniline).®

1-ethynyl-3,5-bis((2-methylallyl)oxy)benzene (1h-1):

| | To a 100 mL round-bottom flask equipped with magnetic stirrer

were added 1-iodo-3,5-bis((2-methylallyl)oxy)benzene la-11 (10

\‘Ao o/\,/ mmol), trimethylsilylacetylene (TMSA) (15 mmol), PdCl>(PPhz)2

Me Me (2.0 mol %) and Cul (4.0 mol %). The flask was purged with Ar for

three times, followed by addition of THF (0.3 M) and EtsN (8.0 equiv). The formed mixture was

stirred at room temperature under Ar. Upon full consumption of the starting material, the reaction
S16



mixture was filtered through a pad of celite, eluting with EtOAc (3x). The combined organics were
sequentially washed with H2O (2x) and brine (1x), dried over Na,SO4 and concentrated in vacuo.
The crude product ((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl) trimethylsilane is used in the
subsequent step without further purification.

To a solution of the crude product ((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)trimethylsilane
in THF (20.0 mL) and EtOH (20.0 mL), NaOH (11.0 mmol) was added and stirred at room
temperature for 0.5 h. Upon full consumption of the starting material, 5% aqueous HCI solution
was added until pH of the solution became 7. After the volatiles were removed under reduced
pressure, the residue was diluted with EtOAc and water. The layers were separated and the aqueous
layer was extracted with EtOAc. The combined organic layers were dried over Na>SOg, filtered
and concentrated under reduced pressure, the crude product was purified by column
chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding product 1-
ethynyl-3,5-bis((2-methylallyl)oxy)benzene 1h-1 (2060.0 mg, 85% vyield) as a pale yellow oil. *H
NMR (300 MHz, CDCl3) § 6.66 (d, J = 2.3 Hz, 2H), 6.52 (t, J = 2.3 Hz, 1H), 5.08 (s, 2H), 4.99 (s,
2H), 4.39 (s, 4H), 3.03 (s, 1H), 1.82 (s, 6H) ppm; 3C NMR (75 MHz, CDCls) & 159.5, 140.5,
123.2,112.9, 110.9, 103.6, 99.9, 83.6, 71.8,19.4 ppm.

6-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-2,3-dihydro-1H-inden-5-amine (1h-111):

Me To a 50 mL round-bottom flask equipped with magnetic stirrer
o/_ﬁ were added 1-ethynyl-3,5-bis((2-methylallyl)oxy)benzene 1h-1 (1.1
Q — O. mmol), 6-iodo-2,3-dihydro-1H-inden-5-amine 1h-11 (1.0 mmol),
o H,N PdCI2(PPh3)2 (2.0 mol %) and Cul (4.0 mol %) The flask was purged
\_/{\Ae with Ar for three times, followed by addition of THF (0.3 M) and

EtsN (8.0 equiv). The formed mixture was stirred at room temperature under Ar. Upon full
consumption of the starting material, the reaction mixture was filtered through a pad of celite,
eluting with EtOAc (3x). The combined organics were sequentially washed with H.O (2x) and
brine (1x), dried over Na;SO4 and concentrated in vacuo. The crude product was purified by
column chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding
product 6-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-2,3-dihydro-1H-inden-5-amine  1h-I1I

(299.0 mg, 80% yield) as a brown oil. *H NMR (300 MHz, CDCl3) & 7.21 (s, 1H), 6.68 (s, 2H),
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6.63 (s, 1H), 6.50 (s, 1H), 5.09 (s, 2H), 4.99 (s, 2H), 4.41 (s, 4H), 4.15 (s, 2H), 2.81 (g, J = 8.1 Hz,
4H), 2.08 — 1.98 (m, 2H), 1.83 (s, 6H) ppm; 3C NMR (75 MHz, CDCls) § 159.6, 146.9, 146.5,
140.6, 133.9, 127.3, 124.7, 112.8, 110.5, 110.1, 105.7, 102.7, 93.8, 86.3, 71.8, 33.1, 31.7, 25.6,
19.4 ppm; HRMS (ESI) m/z Calcd for [C2sH27NO2+H]* 374.2115, found 374.2114.

N-(6-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-2,3-dihydro-1H-inden-5-yl)-4-

methylbenzenesulfonamide (1h):

Me To a 25 mL round-bottom flask equipped with magnetic stirrer were
o/_ﬁ added 6-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-2,3- dihydro-
O — O. 1H-inden-5-amine 1h-111 (0.8 mmol), TsClI (1.2 equiv), pyridine (2.0
S HN equiv) and DCM (0.2 M). The formed mixture was stirred at room
\_‘/{we Ts temperature. Upon full consumption of the starting material, the
reaction mixture was diluted with DCM and brine. The layers were

separated and the aqueous layer was extracted with DCM. The organic layer was dried over
Na2S04 and the solvent was removed under reduced pressure. The crude product was purified by
column chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding
product N-(6-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-2,3-dihydro-1H-inden-5-yl)-4-methyl
benzenesulfonamide 1h (283.0 mg, 67% yield) as an orange solid, m. p. 74-75 °C. *H NMR (300
MHz, CDCls) & 7.64 (d, J = 8.3 Hz, 2H), 7.49 (s, 1H), 7.18 — 7.10 (m, 4H), 6.62 — 6.53 (m, 3H),
5.12 (s, 2H), 5.02 (s, 2H), 4.44 (s, 4H), 2.92 — 2.77 (m, 4H), 2.32 (s, 3H), 2.09 — 2.00 (m, 2H),
1.85 (s, 6H); 13C NMR (75 MHz, CDCl3) § 159.6, 146.7, 143.7, 140.9, 140.4, 136.1, 135.7, 129.4,
127.2,127.2,127.1,123.4,117.4,112.9, 110.2, 103.3,94.7,84.1, 71.7, 33.1, 32.0, 25.3, 21.4, 19.3

ppm; HRMS (ESI) m/z Calcd for [C32H3sNO4S+H]* 528.2203, found 528.2211.
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Figure S9. Preparation of compound 1i

N-(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)phenyl)methanesulfonamide (1i):

Me To a 25 mL round-bottom flask equipped with magnetic stirrer were
added 2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynylaniline 1a-1V (1.0

o] \\
mmol), MsClI (1.5 equiv), pyridine (2.0 equiv) and DCM (0.2 M). The

o HN, formed mixture was stirred at room temperature. Upon full consumption

\_/{\Ae Me of the starting material, the reaction mixture was diluted with DCM and
brine. The layers were separated and the aqueous layer was extracted with DCM. The organic layer
was dried over Na2SOa and the solvent was removed under reduced pressure. The crude product
was purified by column chromatography on silica (petroleum ether/ethyl acetate) to afford the
corresponding product N-(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)phenyl)methanesul-
fonamide 1i (391.0 mg, 95% vyield) as a pale yellow solid, m. p. 61-62 °C. *H NMR (300 MHz,
CDCls) 8 7.62 (d, J = 8.2 Hz, 1H), 7.54 (d, J = 7.7 Hz, 1H), 7.38 (t, J = 7.8 Hz, 1H), 7.17 (t, J =
7.6 Hz, 1H), 7.04 (s, 1H), 6.69 (d, J = 2.1 Hz, 2H), 6.56 (t, J = 2.1 Hz, 1H), 5.11 (s, 2H), 5.01 (s,
2H), 4.44 (s, 4H), 3.04 (s, 3H), 1.84 (s, 6H) ppm; 13C NMR (75 MHz, CDCl3) & 159.8, 140.4,
137.6, 132.4, 130.0, 124.8, 122.9, 119.9, 114.4, 113.0, 110.4, 103.8, 96.6, 83.1, 71.9, 39.7, 19.4

ppm; HRMS (ESI) m/z Calcd for [CasHasNO4S+H]* 412.1577, found 412.1583.
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Figure S10. Preparation of compound 1j
1-iodo-3,5-bis(2-methylenebutoxy)benzene (1j-1):’

| A solution of 5-iodobenzene-1,3-diol 1a-1 (5.0 mmol), 2-
/@\ methylenebutan-1-ol (3.0 equiv), triphenylphosphine (3.0 equiv)
\‘AO O/\,/ and diisopropyl azodicarboxylate (2.0 equiv) in THF (0.1 M) was
= = stirred at 65 <C. Upon full consumption of the starting material, the
reaction mixture was cooled to room temperature and then diluted with EtOAc and water. The
layers were separated and the aqueous layer was extracted with EtOAc. The combined organic
layers were dried over Na>SOs, filtered and concentrated under reduced pressure, the crude product
was purified by column chromatography on silica (petroleum ether/ethyl acetate) to afford the
corresponding product 1-iodo-3,5-bis(2-methylenebutoxy)benzene 1j-1 (968.0 mg, 52% vyield) as
a pale yellow oil. 1H NMR (300 MHz, CDCl3) § 6.87 (d, J = 2.2 Hz, 2H), 6.45 (t, J = 2.2 Hz, 1H),
5.10 (s, 2H), 4.99 (s, 2H), 4.40 (s, 4H), 2.14 (g, J = 7.4 Hz, 4H), 1.09 (t, J = 7.4 Hz, 6H) ppm; 13C
NMR (75 MHz, CDCls) § 160.1, 145.8, 116.6, 111.1, 101.9, 93.9, 71.1, 25.8, 11.9 ppm.
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2-((3,5-bis(2-methylenebutoxy)phenyl)ethynylaniline (1j-11):

Et To a 50 mL round-bottom flask equipped with magnetic stirrer were
O/_ﬁ added 1-iodo-3,5-bis(2-methylenebutoxy)benzene 1j-1 (2.0 mmol), 2-
ethynylaniline 1a-111 (1.1 equiv), PdCl2(PPhs)2 (2.0 mol %) and Cul (4.0
o H,N mol %). The flask was purged with Ar for three times, followed by

\_/(Et addition of THF (0.3 M) and EtsN (8.0 equiv). The formed mixture was

stirred at room temperature under Ar. Upon full consumption of the starting material, the reaction

mixture was filtered through a pad of celite, eluting with EtOAc (3x). The combined organics were

sequentially washed with H2O (2x) and brine (1x), dried over Na,SO4 and concentrated in vacuo.

The crude product was purified by column chromatography on silica (petroleum ether/ethyl acetate)
to afford the corresponding product 2-((3,5-bis(2-methylenebutoxy)phenyl)ethynyl)aniline 1j-11

(361.0 mg, 50% vyield) as a brown oil. TH NMR (300 MHz, CDCl3) 6 7.37 — 7.34 (m, 1H), 7.16 —
7.11 (m, 1H), 6.73 — 6.69 (m, 4H), 6.51 (t, J = 2.2 Hz, 1H), 5.13 (5, 2H), 5.00 (s, 2H), 4.45 (s, 4H),

4.27 (s, 2H), 2.16 (g, J = 7.4 Hz, 4H), 1.11 (t, J = 7.4 Hz, 6H) ppm; 23C NMR (75 MHz, CDCl5)

0 159.7, 147.8, 146.1, 132.1, 129.8, 124.4, 117.9, 114.3, 111.0, 110.2, 107.7, 102.9, 94.7, 85.4,

71.0, 25.8, 12.0 ppm.

N-(2-((3,5-bis(2-methylenebutoxy)phenyl)ethynyl)phenyl)-4-methylbenzenesulfonamide (1j):

Et To a 25 mL round-bottom flask equipped with magnetic stirrer were
added 2-((3,5-bis(2-methylenebutoxy)phenyl)ethynyl)aniline 1j-11 (1.0

0
mmol), TsCI (1.2 equiv), pyridine (2.0 equiv) and DCM (0.2 M). The

o HN, formed mixture was stirred at room temperature. Upon full consumption

\_/(Et ™ of the starting material, the reaction mixture was diluted with DCM and
brine. The layers were separated and the aqueous layer was extracted with DCM. The organic layer
was dried over Na;SO4 and the solvent was removed under reduced pressure. The crude product
was purified by column chromatography on silica (petroleum ether/ethyl acetate) to afford the
corresponding product N-(2-((3,5-bis(2-methylenebutoxy)phenyl)ethynyl) phenyl)-4-
methylbenzenesulfonamide 1j (449.0 mg, 87% yield) as a yellow oil. 'H NMR (300 MHz, CDCl5)
§7.67 (d,J =8.3Hz, 2H), 7.62 (d, J = 8.2 Hz, 1H), 7.36 (dd, J = 7.7, 1.0 Hz, 1H), 7.31 — 7.26 (m,
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1H), 7.20 — 7.16 (m, 3H), 7.08 — 7.03 (m, 1H), 6.63 (d, J = 2.2 Hz, 2H), 6.56 (t, J = 2.1 Hz, 1H),
5.15 (s, 2H), 5.03 (s, 2H), 4.49 (s, 4H), 2.34 (s, 3H), 2.19 (q, J = 7.3 Hz, 4H), 1.13 (t, J = 7.4 Hz,
6H) ppm; 13C NMR (75 MHz, CDCl3) § 159.8, 146.0, 144.0, 137.5, 136.0, 132.0, 129.6, 129.6,
127.2, 1245, 123.1, 120.3, 114.5, 111.1, 110.4, 103.6, 96.1, 83.1, 71.1, 25.8, 21.5, 12.0 ppm;
HRMS (ESI) m/z Calcd for [CaiHssNO4S+H]* 516.2203, found 516.2205.
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Figure S11. Preparation of compound 1k

(((2-(chloromethylallyl)oxy)methyl)benzene (1k-1):

The synthesis of (((2-(chloromethyl)allyl)oxy)methyl)benzene 1k-1 began with commercially

available methallyl dichloride, which was selectively monoprotected as benzyl ether.®

((((((5-i0do-1,3-phenylene)bis(oxy))bis(methylene))bis(prop-2-ene-2,1-diyl))bis(oxy))bis
(methylene))dibenzene (1k-11):

A suspension of 5-iodobenzene-1,3-diol la-1 (4.0 mmol), the
_Bn Bn.
o ! O respective (((2-(chloromethyl)allyl)oxy)methyl)benzene 1k-1 (2.2 equiv)
K{/@ﬁ) and K2COs (4.0 equiv) in DMF (0.2 M) was stirred at 55 <C. Upon full
0] (0} : . : . .
consumption of the starting material, the reaction mixture was cooled to

room temperature and then diluted with ether and water. The layers were separated and the aqueous
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layer was extracted with ether. The combined organic layers were dried over Na>SOs, filtered and
concentrated under reduced pressure, the crude product was purified by column chromatography
on silica (petroleum ether/ethyl acetate) to afford the corresponding product ((((((5-iodo-1,3-
phenylene)bis(oxy))bis(methylene))bis(prop-2-ene-2,1-diyl))bis(oxy))bis(methylene))dibenzene
1k-11 (1202.0 mg, 54% vyield) as a colorless oil. 'TH NMR (300 MHz, CDCl3) § 7.34 — 7.25 (m,
10H), 6.88 (d, J = 2.1 Hz, 2H), 6.46 (t, J = 2.0 Hz, 1H), 5.31 — 5.30 (M, 4H), 4.52 — 4.50 (m, 8H),
4.09 (s, 4H) ppm; 13C NMR (75 MHz, CDCls)  160.0, 141.0, 138.0, 128.4, 127.7, 127.7, 116.9,
115.3, 102.0, 93.9, 72.2, 70.7, 68.7 ppm.

2-((3,5-bis((2-((benzyloxy)methyl)allyl)oxy)phenyl)ethynylaniline (1k-111):

o} To a 50 mL round-bottom flask equipped with magnetic stirrer were
o/_< o added ((((((5-10do-1,3-phenylene)bis(oxy))bis(methylene))bis(prop-2 -
ene-2,1-diyl))bis(oxy))bis(methylene))dibenzene 1k-11 (2.0 mmol), 2-
o H,N ethynylaniline 1a-111 (3.0 equiv), PdCIl2(PPhs)2 (2.0 mol %) and Cul (4.0

%d mol %). The flask was purged with Ar for three times, followed by
addition of THF (0.3 M) and EtsN (8.0 equiv). The formed mixture was stirred at room temperature
under Ar. Upon full consumption of the starting material, the reaction mixture was filtered through
a pad of celite, eluting with EtOAc (3x). The combined organics were sequentially washed with
H>0 (2x) and brine (1x), dried over Na.SO4 and concentrated in vacuo. The crude product was
purified by column chromatography on silica (petroleum ether/ethyl acetate) to afford the
corresponding product 2-((3,5-bis((2-((benzyloxy)methyl)allyl)oxy)phenyl) ethynyDaniline 1k-
111 (480.0 mg, 44% yield) as a brown oil. *H NMR (300 MHz, CDCls3) & 7.34 — 7.24 (m, 11H),
7.14 - 7.08 (m, 1H), 6.71 — 6.66 (M, 4H), 6.51 (t, J = 2.2 Hz, 1H), 5.33 (s, 2H), 5.30 (s, 2H), 4.54
—4.52 (m, 8H), 4.22 (s, 2H), 4.10 (s, 4H) ppm; 3C NMR (75 MHz, CDCls) § 159.6, 147.8, 141.2,
138.1, 132.1, 129.8, 128.4, 127.7, 127.6, 124.6, 117.9, 115.1, 114.3, 110.5, 107.7, 103.1, 94.6,
85.6, 72.2, 70.8, 68.7 ppm.
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N-(2-((3,5-bis((2-((benzyloxy)methyl)allyl)oxy)phenyl)ethynyl)phenyl)-4-

methylbenzenesulfonamide (1K):

o} To a 25 mL round-bottom flask equipped with magnetic stirrer were
O/_< added 2-((3,5-bis((2-((benzyloxy)methyl)allyl)oxy)phenyl)ethynyl)aniline
O — O 1Kk-111 (0.88 mmol), TsCl (1.2 equiv), pyridine (2.0 equiv) and DCM (0.2
o HN M). The formed mixture was stirred at room temperature. Upon full
%d consumption of the starting material, the reaction mixture was diluted with
DCM and brine. The layers were separated and the aqueous layer was extracted with DCM. The
organic layer was dried over Na>SO4 and the solvent was removed under reduced pressure. The
crude product was purified by column chromatography on silica (petroleum ether/ethyl acetate) to
afford  the  corresponding product N-(2-((3,5-bis((2-((benzyloxy)methyl)allyl)oxy)
phenyl)ethynyl)phenyl)-4-methylbenzenesulfonamide 1k (462.0 mg, 75% yield) as a brown oil.
IH NMR (300 MHz, CDCl3) 6 7.67 — 7.60 (m, 3H), 7.35—7.20 (m, 13H), 7.14 (d, J = 8.1 Hz, 2H),
7.07 - 7.01 (m, 1H), 6.64 (d, J = 2.2 Hz, 2H), 6.57 (t, J = 2.1 Hz, 1H), 5.36 (s, 2H), 5.33 (s, 2H),
4.58 (s, 4H), 4.54 (s, 4H), 4.13 (s, 4H), 2.30 (s, 3H) ppm; 13C NMR (75 MHz, CDCls) & 158.9,
143.2, 140.4, 137.3, 136.8, 135.4, 131.3, 128.9, 128.8, 127.6, 126.9, 126.9, 126.4, 123.8, 122.5,
119.7,114.5,113.8,109.9, 102.9, 95.3, 82.6, 71.5, 70.0, 68.1, 20.7 ppm; HRMS (ESI) m/z Calcd
for [CasHa1NOsS+K]* 738.2286, found 738.2288.
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Figure S12. Preparation of compound 1l
1,3-bis(but-3-en-1-yloxy)-5-iodobenzene (1I-1):’

| A solution of 5-iodobenzene-1,3-diol 1a-1 (5.0 mmol), but-3-en-1-ol
ML /@\ JJ (3.0 equiv), triphenylphosphine (3.0 equiv) and diisopropyl
o o azodicarboxylate (3.0 equiv) in THF (0.1 M) was stirred at 65 <C. Upon
full consumption of the starting material, the reaction mixture was cooled to room temperature and
then diluted with EtOAc and water. The layers were separated and the aqueous layer was extracted
with EtOAc. The combined organic layers were dried over Na>SOg, filtered and concentrated
under reduced pressure, the crude product was purified by column chromatography on silica
(petroleum ether/ethyl acetate) to afford the corresponding product 1,3-bis(but-3-en-1-yloxy)-5-
iodobenzene 1I-1 (964.0 mg, 56% yield) as a colorless oil. *H NMR (300 MHz, CDCls) 6 6.84 (d,
J=2.2 Hz, 2H), 6.39 (t, J = 2.1 Hz, 1H), 5.93 — 5.80 (m, 2H), 5.18 — 5.09 (m, 4H), 3.94 (t, J = 6.7
Hz, 4H), 2.50 (g, J = 6.6 Hz, 4H) ppm; 23C NMR (75 MHz, CDCls) 5 160.3, 134.1, 117.2, 116.3,
101.4, 94.0, 67.3, 33.4 ppm.
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2-((3,5-bis(but-3-en-1-yloxy)phenyl)ethynyl)aniline (11-11):

To a 50 mL round-bottom flask equipped with magnetic stirrer were

° added 1,3-bis(but-3-en-1-yloxy)-5-iodobenzene 11-1 (2.0 mmol), 2-
Q — O ethynylaniline 1a-111 (1.1 equiv), PdCIl>(PPhs)2 (2.0 mol %) and Cul (4.0
0 HN mol %), The flask was purged with Ar for three times, followed by

— addition of THF (0.3 M) and EtsN (8.0 equiv). The formed mixture was
stirred at room temperature under Ar. Upon full consumption of the starting material, the reaction
mixture was filtered through a pad of celite, eluting with EtOAc (3x). The combined organics were
sequentially washed with H2O (2x) and brine (1x), dried over Na,SO4 and concentrated in vacuo.
The crude product was purified by column chromatography on silica (petroleum ether/ethyl acetate)
to afford the corresponding product 2-((3,5-bis(but-3-en-1-yloxy)phenyl)ethynyl)aniline 1I-11
(634.0 mg, 95% yield) as a pale yellow oil. tH NMR (300 MHz, CDCls) 6 7.35 (d, J = 7.8 Hz,
1H), 7.12 (t, J = 7.7 Hz, 1H), 6.72 — 6.67 (m, 4H), 6.46 (s, 1H), 5.95 — 5.81 (m, 2H), 5.19 — 5.09
(m, 4H), 4.26 (s, 2H), 3.98 (t, J = 6.6 Hz, 4H), 2.52 (g, J = 6.5 Hz, 4H) ppm; 3C NMR (75 MHz,
CDCls) 6 159.7, 147.8, 134.2, 132.1, 129.7, 124.4, 117.8, 117.0, 114.2, 109.8, 107.6, 102.5, 94.7,
85.4, 67.2, 33.4 ppm.

N-(2-((3,5-bis(but-3-en-1-yloxy)phenyl)ethynyl)phenyl)-4-methylbenzenesulfonamide (1I):

To a 25 mL round-bottom flask equipped with magnetic stirrer were

0 added 2-((3,5-bis(but-3-en-1-yloxy)phenyl)ethynyhaniline 11-11 (1.0

O — Q mmol), TsCI (1.2 equiv), pyridine (2.0 equiv) and DCM (0.2 M). The

0 HN, formed mixture was stirred at room temperature. Upon full consumption
Ts

of the starting material, the reaction mixture was diluted with DCM and
brine. The layers were separated and the aqueous layer was extracted with DCM. The organic layer
was dried over Na;SO4 and the solvent was removed under reduced pressure. The crude product
was purified by column chromatography on silica (petroleum ether/ethyl acetate) to afford the
corresponding product N-(2-((3,5-bis(but-3-en-1-yloxy)phenyl)ethynyl) phenyl)-4-
methylbenzenesulfonamide 11 (439.0 mg, 90% yield) as a white solid, m. p. 61-62 °C. 'H NMR
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(300 MHz, CDCl3) 6 7.66 (d, J = 8.2 Hz, 2H), 7.61 (d, J = 8.3 Hz, 1H), 7.35 (d, J = 7.7 Hz, 1H),
7.31—7.25 (m, 1H), 7.18 — 7.15 (m, 3H), 7.05 (t, J = 7.5 Hz, 1H), 6.60 (d, J = 2.1 Hz, 2H), 6.51
(t, J = 2.0 Hz, 1H), 598 — 5.84 (m, 2H), 5.22 — 5.11 (m, 4H), 4.03 (t, J = 6.6 Hz, 4H), 2.56 (q, J =
6.6 Hz, 4H), 2.34 (s, 3H) ppm; 3C NMR (75 MHz, CDCl3) § 159.9, 144.0, 137.5, 136.0, 134.2,
132.0, 129.6, 129.6, 127.2, 124.6, 123.1, 120.3, 117.2, 114.5, 110.1, 103.2, 96.1, 83.1, 67.4, 33.5,
21.5 ppm; HRMS (ESI) m/z Calcd for [C29H20NO4S+H]* 488.1890, found 488.1894.
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Figure S13. Preparation of compound 1m
1-iodo-3,5-bis((3-methylbut-3-en-1-yl)oxy)benzene (1m-1):’

Me | Me A solution of 5-iodobenzene-1,3-diol la-1 (5.0 mmol), 3-
/]\L /@\ h methylbut-3-en-1-ol (3.0 equiv), triphenylphosphine (3.0 equiv) and
(¢} o) diisopropyl azodicarboxylate (3.0 equiv) in THF (0.1 M) was stirred

at 65 <C. Upon full consumption of the starting material, the reaction mixture was cooled to room
temperature and then diluted with EtOAc and water. The layers were separated and the aqueous
layer was extracted with EtOAc. The combined organic layers were dried over Na>SQg, filtered
and concentrated under reduced pressure, the crude product was purified by column
chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding product 1-
iodo-3,5-bis((3-methylbut-3-en-1-yl)oxy)benzene 1m-1 (1396.0 mg, 75% vyield) as a pale yellow

oil. 'H NMR (300 MHz, CDCl3) § 6.85 (d, J = 2.2 Hz, 2H), 6.41 (t, J = 2.2 Hz, 1H), 4.84 (s, 2H),
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4.78 (s, 2H), 4.01 (t, J = 6.8 Hz, 4H), 2.47 (t, J = 6.7 Hz, 4H), 1.79 (s, 6H) ppm; 13C NMR (75
MHz, CDCls) 5 160.3, 141.9, 116.3, 112.1, 101.5, 94.0, 66.6, 37.0, 22.8 ppm.

2-((3,5-bis((3-methylbut-3-en-1-yl)oxy)phenyl)ethynyl)aniline (1m-11):

Me To a 50 mL round-bottom flask equipped with magnetic stirrer were

added 1-iodo-3,5-bis((3-methylbut-3-en-1-yl)oxy)benzene 1m-I (2.0

and Cul (4.0 mol %). The flask was purged with Ar for three times,

followed by addition of THF (0.3 M) and EtsN (8.0 equiv). The formed
Me

o]
Q L O mmol), 2-ethynylaniline 1a-111 (1.1 equiv), PdCI>(PPhs)2 (2.0 mol %)
o\_>/7 N

mixture was stirred at room temperature under Ar. Upon full
consumption of the starting material, the reaction mixture was filtered through a pad of celite,
eluting with EtOAc (3x). The combined organics were sequentially washed with H20 (2x) and
brine (1x), dried over Na,SO4 and concentrated in vacuo. The crude product was purified by
column chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding
product 2-((3,5-bis((3-methylbut-3-en-1-yl)oxy)phenyl)ethynyl)aniline 1m-I1 (636.0 mg, 88%
yield) as a yellow oil. 'H NMR (300 MHz, CDCls) § 7.34 (dd, J = 8.1, 1.6 Hz, 1H), 7.14 — 7.08
(m, 1H), 6.72 — 6.67 (M, 4H), 6.46 (t, J = 2.3 Hz, 1H), 4.84 (s, 2H), 4.79 (s, 2H), 4.26 (s, 2H), 4.03
(t, J=6.8 Hz, 4H), 2.47 (t, J = 6.7 Hz, 4H), 1.79 (s, 6H) ppm; 3C NMR (75 MHz, CDCl3) 5 159.7,
147.7,141.9, 132.0, 129.7, 124.3, 117.8, 114.2, 112.0, 109.7, 107.5, 102.5, 94.6, 85.4, 66.4, 37.0,
22.7 ppm.

N-(2-((3,5-bis((3-methylbut-3-en-1-yl)oxy)phenyl)ethynyl)phenyl)-4-

methylbenzenesulfonamide (1m):

Me To a 25 mL round-bottom flask equipped with magnetic stirrer were

added  2-((3,5-bis((3-methylbut-3-en-1-yl)oxy)phenyl)ethynyl)aniline

0
O L Q Im-11 (1.0 mmol), TsClI (1.2 equiv), pyridine (2.0 equiv) and DCM (0.2
o\_>/7 N

M). The formed mixture was stirred at room temperature. Upon full
H

Ts consumption of the starting material, the reaction mixture was diluted
Me
with DCM and brine. The layers were separated and the aqueous layer

was extracted with DCM. The organic layer was dried over Na2SO4 and the solvent was removed
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under reduced pressure. The crude product was purified by column chromatography on silica
(petroleum ether/ethyl acetate) to afford the corresponding product N-(2-((3,5-bis((3-methylbut-
3-en-1-yl)oxy)phenyl)ethynyl)phenyl)-4-methylbenzenesulfonamide 1m (454.0 mg, 88% yield)
as a pale yellow solid, m. p. 51-52 °C. *H NMR (300 MHz, CDCls) § 7.67 (d, J = 8.2 Hz, 2H),
7.62 (d, J = 8.3 Hz, 1H), 7.36 (d, J = 7.7 Hz, 1H), 7.32 — 7.26 (m, 1H), 7.19 — 7.16 (m, 3H), 7.06
(t, J = 7.5 Hz, 1H), 6.60 (d, J = 2.1 Hz, 2H), 6.52 (d, J = 2.0 Hz, 1H), 4.87 (s, 2H), 4.82 (s, 2H),
4.09 (t, J = 6.8 Hz, 4H), 2.52 (t, J = 6.7 Hz, 4H), 2.34 (s, 3H), 1.83 (s, 6H) ppm; 13C NMR (75
MHz, CDCls) 6 159.9, 144.0, 142.0, 137.5, 136.1, 132.0, 129.6, 129.6, 127.2, 124.6, 123.1, 120.4,
1145, 112.2, 110.1, 103.2, 96.1, 83.1, 66.7, 37.1, 22.8, 21.5 ppm; HRMS (ESI) m/z Calcd for
[Ca1H33NO4S+H]* 516.2203, found 516.2199.

| Me | Me
)J\/Br /]‘\ A
HO OH NaH T 0 o)

THF, Ar
1n-l 1n-ll
sl
NH,
O (D e O O
Pd(PPh3),Cl, PDsg'&me
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Figure S14. Preparation of compound 1n

(5-10do-1,3-phenylene)dimethanol (1n-1):

The synthesis of (5-iodo-1,3-phenylene)dimethanol 1n-1 began with commercially available
dimethyl 5-aminoisophthalate, which was diazotized with NaNO: in the presence of Kl to give a

dimethyl 5-iodoisophthalate. After reducing the ester moieties with LiBH4.°
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1-iodo-3,5-bis(((2-methylallyl)oxy)methyl)benzene (1n-11):

To a 100 mL round-bottom flask equipped with magnetic stirrer
/]\ v@\/ (& were added NaH (60% in mineral oil dispersion) (4.0 equiv) in dry
THF (0.2 M). The mixture was cooled at 0 <C and (5-iodo-1,3-
phenylene)dimethanol 1n-1 (5.0 mmol) was added. The cooling bath was removed and the reaction
was stirred at room temperature for 2 h. Then the reaction was cooled at 0 T and methylallyl
bromide (4.0 equiv) was added dropwise. The cooling bath was removed and the reaction was
stirred at room temperature for 18 h. The reaction was quenched with aqueous ammonium chloride.
The reaction was extracted with EtOAc. Organic layers were combined, washed with brine, dried
over NaxSOQyq, filtered and concentrated under reduced pressure, the crude product was purified by
column chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding
product 1-iodo-3,5-bis(((2-methylallyl)oxy)methyl)benzene 1n-11 (1805.0 mg, 97% yield) as a
colorless oil. tH NMR (300 MHz, CDCls) 6 7.62 (s, 2H), 7.28 (s, 1H), 5.00 (s, 2H), 4.93 (s, 2H),
4.42 (s, 4H), 3.93 (s, 4H), 1.77 (s, 6H) ppm; 3C NMR (75 MHz, CDCl3) & 141.8, 140.7, 135.5,
125.8,112.6, 94.3, 74.3, 70.7, 19.5 ppm.

2-((3,5-bis(((2-methylallyl)oxy)methyl)phenyl)ethynyl)aniline (1n-111):

To a 50 mL round-bottom flask equipped with magnetic stirrer were
added 1-iodo-3,5-bis(((2-methylallyl)oxy)methyl)benzene 1n-11 (1.0
mmol), 2-ethynylaniline 1a-111 (1.1 equiv), PdCI2(PPhs). (2.0 mol %)
and Cul (4.0 mol %). The flask was purged with Ar for three times,
followed by addition of THF (0.3 M) and EtsN (8.0 equiv). The formed

mixture was stirred at room temperature under Ar. Upon full
consumption of the starting material, the reaction mixture was filtered through a pad of celite,
eluting with EtOAc (3x). The combined organics were sequentially washed with H>O (2x) and
brine (1x), dried over Na;SO4 and concentrated in vacuo. The crude product was purified by
column chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding
product 2-((3,5-bis(((2-methylallyl)oxy)methyl)phenyl)ethynyl)aniline 1n-111 (325.0 mg, 90%
yield) as a yellow oil. *H NMR (300 MHz, CDCls) & 7.44 (s, 2H), 7.35 (d, J = 7.8 Hz, 1H), 7.30

(s, 1H), 7.12 (t, J = 7.7 Hz, 1H), 6.72 — 6.69 (m, 2H), 5.01 (s, 2H), 4.94 (s, 2H), 4.48 (s, 4H), 4.28
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(s, 2H), 3.95 (s, 4H), 1.77 (s, 6H) ppm; 3C NMR (75 MHz, CDCls) & 147.8, 141.9, 138.9, 132.1,
129.7, 129.6, 126.6, 123.4, 117.8, 114.2, 112.5, 107.7, 94.5, 85.9, 74.2, 71.2, 19.5 ppm.

N-(2-((3,5-bis(((2-methylallyl)oxy)methyl)phenyl)ethynyl)phenyl)-4-

methylbenzenesulfonamide (1n):

}Me To a 25 mL round-bottom flask equipped with magnetic stirrer were
o added  2-((3,5-bis(((2-methylallyl)oxy)methyl)phenyl)ethynyl)aniline
o 1n-111 (1.0 mmol), TsCI (1.2 equiv), pyridine (2.0 equiv) and DCM (0.2
O o O M). The formed mixture was stirred at room temperature. Upon full
o HN‘TS consumption of the starting material, the reaction mixture was diluted
_%Me with DCM and brine. The layers were separated and the aqueous layer
was extracted with DCM. The organic layer was dried over NaSO4 and the solvent was removed
under reduced pressure. The crude product was purified by column chromatography on silica
(petroleum ether/ethyl acetate) to afford the corresponding product N-(2-((3,5-bis(((2-
methylallyl)oxy)methyl)phenyl)ethynyl)phenyl)-4-methylbenzenesulfonamide 1n (480.0 mg, 93%
yield) as a yellow oil. *H NMR (300 MHz, CDCls) & 7.68 — 7.61 (m, 3H), 7.38 — 7.35 (m, 4H),
7.32 - 7.26 (m, 1H), 7.19 — 7.16 (m, 3H), 7.06 (t, J = 7.4 Hz, 1H), 5.04 (s, 2H), 4.96 (s, 2H), 4.51
(s, 4H), 3.99 (s, 4H), 2.33 (s, 3H), 1.80 (s, 6H) ppm; 13C NMR (75 MHz, CDCl3) & 146.0, 143.9,
141.3, 139.5, 138.1, 134.1, 131.7, 131.6, 129.3, 129.2, 126.6, 124.1, 122.4, 116.6, 114.6, 98.0,
85.6, 76.5, 73.2, 23.5, 21.5 ppm; HRMS (ESI) m/z Calcd for [CaiHasNO4S+H]* 516.2203, found
516.22009.
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Figure S15. Preparation of compound 10

5-iodo-1,3-phenylene bis(2-methylacrylate) (1o0-1):

To a 50 mL round-bottom flask equipped with magnetic stirrer were
j:Me/©\ f added 5-iodobenzene-1,3-diol 1a-1 (3.0 mmol) in dry DCM (0.2 M).
O Cooled to 0 <T in a brine-ice bath, and triethylamine (4.0 equiv) was
added while stirring. After 10 min, methacryloyl chloride (3.0 equiv) was added dropwise. The
cooling bath was removed and the reaction was stirred at room temperature. Upon full
consumption of the starting material, the reaction was quenched with agueous ammonium chloride.
The reaction was extracted with EtOAc. Organic layers were combined, washed with brine, dried
over Na>SQyq, filtered and concentrated under reduced pressure, the crude product was purified by
column chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding
product 5-iodo-1,3-phenylene bis(2-methylacrylate) 1o-1 (592.0 mg, 53% yield) as a colorless oil.
IH NMR (300 MHz, CDCl3) § 7.41 (d, J = 2.0 Hz, 2H), 7.01 (t, J = 2.0 Hz, 1H), 6.33 (s, 2H), 5.77
(t, J = 1.4 Hz, 2H), 2.04 (s, 6H) ppm; 13C NMR (75 MHz, CDCls) & 165.0, 151.4, 135.3, 128.2,
127.9, 115.6, 92.3, 18.2 ppm.
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5-((2-aminophenyl)ethynyl)-1,3-phenylene bis(2-methylacrylate) (1o0-11):

O, Me To a 50 mL round-bottom flask equipped with magnetic stirrer were

OH added 5-iodo-1,3-phenylene bis(2-methylacrylate) 1o-1 (1.0 mmol), 2-

ethynylaniline 1a-111 (1.1 equiv), PdCIl>(PPhs)2 (2.0 mol %) and Cul (4.0

o HoN mol %). The flask was purged with Ar for three times, followed by

3  Me addition of THF (0.3 M) and EtsN (8.0 equiv). The formed mixture was
stirred at room temperature under Ar. Upon full consumption of the starting material, the reaction
mixture was filtered through a pad of celite, eluting with EtOAc (3x). The combined organics were
sequentially washed with H2O (2x) and brine (1x), dried over Na,SO4 and concentrated in vacuo.
The crude product was purified by column chromatography on silica (petroleum ether/ethyl acetate)
to afford the corresponding product 5-((2-aminophenyl)ethynyl)-1,3-phenylene bis(2-
methylacrylate) 1o-11 (322.0 mg, 89% vyield) as a brown oil. 'H NMR (300 MHz, CDCls) & 7.32
(dd, J = 7.9, 1.4 Hz, 1H), 7.20 (d, J = 2.1 Hz, 2H), 7.17 — 7.12 (m, 1H), 6.99 (t, J = 2.1 Hz, 1H),
6.72 — 6.68 (M, 2H), 6.35 (s, 2H), 5.77 (t, J = 1.3 Hz, 2H), 4.25 (s, 2H), 2.05 (s, 6H) ppm; 13C
NMR (75 MHz, CDCl3) 6 165.2, 151.2, 148.0, 135.5, 132.3, 130.1, 127.8, 125.1, 121.9, 118.0,
115.8, 114.4, 107.3, 93.0, 87.6, 18.3 ppm.

5-((2-((4-methylphenyl)sulfonamido)phenyl)ethynyl)-1,3-phenylene  bis(2-methylacrylate)
(1o):

0] Me

O : added 5-((2-aminophenyl)ethynyl)-1,3-phenylene bis(2-methylacrylate)

1o-11 (0.5 mmol), TsClI (1.2 equiv), pyridine (2.0 equiv) and DCM (0.2

o} HN M). The formed mixture was stirred at room temperature. Upon full
Ts

O Me consumption of the starting material, the reaction mixture was diluted

To a 25 mL round-bottom flask equipped with magnetic stirrer were

with DCM and brine. The layers were separated and the aqueous layer was extracted with DCM.
The organic layer was dried over Na;SO4 and the solvent was removed under reduced pressure.
The crude product was purified by column chromatography on silica (petroleum ether/ethyl acetate)

to afford the corresponding product 5-((2-((4-methylphenyl)sulfonamido)phenyl)ethynyl)-1,3-
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phenylene bis(2-methylacrylate) 10 (237.0 mg, 92% yield) as a white solid, m. p. 81-82 °C. 'H
NMR (300 MHz, CDCls) & 7.65 — 7.61 (m, 3H), 7.35 — 7.29 (m, 2H), 7.18 — 7.05 (m, 7H), 6.37
(s, 2H), 5.80 (s, 2H), 2.32 (s, 3H), 2.07 (s, 6H) ppm; 13C NMR (75 MHz, CDCl3) § 165.1, 151.3,
144.0, 137.6, 136.1, 135.4, 132.2, 130.0, 129.7, 127.9, 127.1, 124.8, 123.7, 122.0, 121.2, 116.7,
114.5, 94.0, 85.2, 21.4, 18.2 ppm; HRMS (ESI) m/z Calcd for [C20H2sNOsS+K]* 554.1034, found
554.1040.
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Figure S16. Preparation of compound 1p

3-iodo-5-methylphenol (1p-1):
The synthesis of 3-iodo-5-methylphenol 1p-1 began with commercially available 3-methoxy-5-
methylaniline, which was diazotized with NaNO: in the presence of Kl to give a 1-iodo-3-

methoxy-5-methylbenzene. After removing the methyl group with HI (45% solution).*
1-iodo-3-methyl-5-((2-methylallyl)oxy)benzene (1p-11):
A suspension of 3-iodo-5-methylphenol 1p-1 (1.1 mmol), the
/@\ respective methylallyl bromide (1.5 equiv) and K2COs (2.0 equiv) in DMF
Me (@)
Me (0.2 M) was stirred at 55 <C. Upon full consumption of the starting

material, the reaction mixture was cooled to room temperature and then diluted with ether and
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water. The layers were separated and the aqueous layer was extracted with ether. The combined
organic layers were dried over Na2SOs, filtered and concentrated under reduced pressure, the crude
product was purified by column chromatography on silica (petroleum ether/ethyl acetate) to afford
the corresponding product 1-iodo-3-methyl-5-((2-methylallyl)oxy)benzene 1p-11 (273.0 mg, 86%
yield) as a colorless oil. *H NMR (300 MHz, CDCls) & 7.12 (s, 1H), 7.06 (s, 1H), 6.69 (s, 1H),
5.07 (s, 1H), 4.98 (s, 1H), 4.36 (s, 2H), 2.26 (s, 3H), 1.81 (s, 3H) ppm; 13C NMR (75 MHz, CDCls)
0 159.1, 141.1, 140.4, 130.7, 120.8, 115.4, 112.9,94.1, 71.7, 21.0, 19.4 ppm.

2-((3-methyl-5-((2-methylallyl)oxy)phenyl)ethynylaniline (1p-111):

To a 50 mL round-bottom flask equipped with magnetic stirrer were

/—<VI ) added 1-iodo-3-methyl-5-((2-methylallyl)oxy)benzene 1p-11 (0.9

° mmol), 2-ethynylaniline 1a-111 (1.1 equiv), PdCI>(PPhs)2 (2.0 mol %)
O — O and Cul (4.0 mol %). The flask was purged with Ar for three times,
Me HeN followed by addition of THF (0.3 M) and EtsN (8.0 equiv). The formed
mixture was stirred at room temperature under Ar. Upon full consumption of the starting material,
the reaction mixture was filtered through a pad of celite, eluting with EtOAc (3x). The combined
organics were sequentially washed with H>O (2x) and brine (1x), dried over Na>SOs and
concentrated in vacuo. The crude product was purified by column chromatography on silica
(petroleum ether/ethyl acetate) to afford the corresponding product 2-((3-methyl-5-((2-
methylallyl)oxy)phenyl)ethynyl)aniline 1p-111 (230.0 mg, 92% vyield) as a yellow oil. 'TH NMR
(300 MHz, CDCl3) § 7.34 (d, J = 6.8 Hz, 1H), 7.14 — 7.08 (m, 1H), 6.95 (s, 1H), 6.88 (s, 1H), 6.72
— 6.67 (M, 3H), 5.09 (s, 1H), 4.98 (s, 1H), 4.39 (s, 2H), 4.25 (s, 2H), 2.29 (s, 3H), 1.81 (s, 3H)
ppm; 3C NMR (75 MHz, CDCl3) 5 158.4, 147.7, 140.6, 139.4, 132.0, 129.6, 124.8, 123.7, 117.8,

116.3, 114.2, 114.1, 112.6, 107.8, 94.8, 85.2, 71.5, 21.2, 19.3 ppm.
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4-methyl-N-(2-((3-methyl-5-((2-
methylallyl)oxy)phenyl)ethynyl)phenyl)benzenesulfonamide (1p):

Me To a 25 mL round-bottom flask equipped with magnetic stirrer were
o/_ﬁ added 2-((3-methyl-5-((2-methylallyl)oxy)phenyl)ethynyl) aniline 1p-
O — O 11 (0.8 mmol), TsCl (1.2 equiv), pyridine (2.0 equiv) and DCM (0.2

Me HN M). The formed mixture was stirred at room temperature. Upon full

Ts consumption of the starting material, the reaction mixture was diluted

with DCM and brine. The layers were separated and the aqueous layer was extracted with DCM.
The organic layer was dried over Na2SOas and the solvent was removed under reduced pressure.
The crude product was purified by column chromatography on silica (petroleum ether/ethyl acetate)
to afford the corresponding product 4-methyl-N-(2-((3-methyl-5-((2-
methylallyl)oxy)phenyl)ethynyl)phenyl)benzenesulfonamide 1p (307.0 mg, 89% vyield) as a white
solid, m. p. 70-71 °C. *H NMR (300 MHz, CDCl3) § 7.67 (d, J = 8.3 Hz, 2H), 7.61 (d, J = 8.2 Hz,
1H), 7.35 (d, J = 7.7 Hz, 1H), 7.31 — 7.26 (m, 1H), 7.20 — 7.16 (m, 3H), 7.05 (t, J = 7.6 Hz, 1H),
6.88 (s, 1H), 6.80 (d, J = 5.8 Hz, 2H), 5.12 (s, 1H), 5.02 (s, 1H), 4.45 (s, 2H), 2.34 (s, 6H), 1.85 (s,
3H) ppm; 33C NMR (75 MHz, CDCls) & 158.6, 144.0, 140.6, 139.7, 137.5, 136.0, 132.0, 129.6,
129.5, 127.2, 125.0, 124.5, 122.5, 120.2, 117.2, 114.6, 114.4, 112.9, 96.3, 83.0, 71.7, 21.5, 21.4,
19.4 ppm; HRMS (ESI) m/z Calcd for [CasHasNOsS+H]* 432.1628, found 432.1631.
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Figure S17. Preparation of compound 1q

1,3-dibromo-5-(tert-butyl)benzene (1g-11):

By 1,3-dibromo-5-(tert-butyl)benzene 1q-11 was prepared following the
/@\ reported procedure.l® 2 6-Dibromo-4-tert-butyl-benzenamine 1g-1 (16.3
Br Br

mmol) was dissolved in 200.0 mL ethanol at 50 <C. To this solution was added
conc. H2SO4 (25 mL) dropwise and the mixture was heated to 70 <C. NaNO: (3.1 g, 44.6 mmol)
was added portion by portion over 45 min (Caution: exothermic reaction and drastic evolution of
N2 gas). After the N2 gas evolution diminished, the mixture was heated at 80 <C for 13 h, cooled
to rt, and poured into ice water. The resultant mixture was extracted with ethyl acetate (3 x 100.0
mL). The combined layers were dried over anhydrous Na>SOg, filtered and evaporated under
reduced pressure. The crude product was purified by column chromatography on silica (petroleum
ether/ethyl acetate) to afford the corresponding product 1,3-dibromo-5-(tert-butyl)benzene 1g-11

(4093.0 mg, 86% vyield) as a pale yellow oil.
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3-bromo-5-(tert-butyl)phenol (1g-111):

By 3-bromo-5-(tert-butyl)phenol 1g-111 was prepared following the reported

/@\ procedure.!! Under a nitrogen atmosphere dissolve 1,3-dibromo-5-tert-

Br OH butylbenzene 1g-11 (10 mmol) in THF (30.0 mL). Cool to —78 <C. Slowly

add n-butyllithium (2.5 M in hexanes) (14.0 mmol) at —78 <C. Stir the resulting mixture for 30

min at —78 <C. Add trimethoxyborane (3.0 equiv) over 10 min. Warm to room temperature and

stir for 1 h. Cool the mixture to 0 <C. Add AcOH (7.0 equiv) and stir for 10 min. Slowly add

hydrogen peroxide (4.0 equiv) and water and stir 3 h. The layers were separated and the aqueous

layer was extracted with EtOAc. The combined organic layers were dried over Na>SQg, filtered

and concentrated under reduced pressure, the crude product was purified by column

chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding product 3-
bromo-5-(tert-butyl)phenol 1g-111 (2108.0 mg, 92% yield) as a brown oil.

1-bromo-3-(tert-butyl)-5-((2-methylallyl)oxy)benzene (1g-1V):

Br A suspension of 3-bromo-5-(tert-butyl)phenol 1g-111 (24.0 mmol), the

/@\ respective methylallyl bromide (1.5 equiv) and K>COsz (2.0 equiv) in
By o/\y/ DMF (0.2 M) was stirred at 55 <C. Upon full consumption of the starting

material, the reaction mixture was cooled to room temperature and then
diluted with ether and water. The layers were separated and the aqueous layer was extracted with
ether. The combined organic layers were dried over Na»SOg, filtered and concentrated under
reduced pressure, the crude product was purified by column chromatography on silica (petroleum
ether/ethyl acetate) to afford the corresponding product 1-bromo-3-(tert-butyl)-5-((2-
methylallyl)oxy)benzene 1g-1V (5370.0 mg, 69% vyield) as a colorless oil. 'H NMR (300 MHz,
CDCl3) 6 7.10 (s, 1H), 6.88 — 6.87 (m, 2H), 5.09 (s, 1H), 5.00 (s, 1H), 4.39 (s, 2H), 1.82 (s, 3H),
1.28 (s, 9H) ppm; 13C NMR (75 MHz, CDCls) & 159.2, 154.5, 140.5, 122.4, 121.3, 114.3, 113.1,
111.9,71.9, 34.9, 31.1, 19.4 ppm.
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2-((3-(tert-butyl)-5-((2-methylallyl)oxy)phenyl)ethynylaniline (19-V):

To a 100 mL round-bottom flask equipped with magnetic stirrer were

Me
S added 1-bromo-3-(tert-butyl)-5-((2-methylallyl)oxy)benzene 1g-1V
O L (1.2 equiv), 2-ethynylaniline 1a-111 (6.8 mmol), Pd(PPhs)4 (20 mol %),
t Cul (8.0 mol %) and K>COs (3.0 equiv). The flask was purged with Ar
Bu H2N

for three times, followed by addition of MeCN (0.2 M). The formed
mixture was stirred at 85 <C under Ar. Upon full consumption of the starting material, the reaction
mixture was filtered through a pad of celite, eluting with EtOAc (3x). The combined organics were
sequentially washed with H2O (2x) and brine (1x), dried over Na,SO4 and concentrated in vacuo.
The crude product was purified by column chromatography on silica (petroleum ether/ethyl acetate)
to afford the corresponding product 2-((3-(tert-butyl)-5-((2-
methylallyl)oxy)phenyl)ethynyl)aniline 1q-V (478.0 mg, 22% yield) as a brown oil. *H NMR (300
MHz, CDCls) & 7.37 (d, J = 7.8 Hz, 1H), 7.17 — 7.10 (m, 2H), 6.97 (s, 1H), 6.89 (s, 1H), 6.73 —
6.70 (m, 2H), 5.11 (s, 1H), 5.00 (s, 1H), 4.43 (s, 2H), 4.27 (s, 2H), 1.84 (s, 3H), 1.31 (s, 9H) ppm;
13C NMR (75 MHz, CDCl3) 8 158.3, 152.9, 147.7, 140.7, 132.1, 129.6, 123.4, 121.6, 117.9, 114.3,
113.7,113.5, 112.9, 107.9, 95.1, 84.9, 71.7, 34.7, 31.1, 19.5 ppm.

N-(2-((3-(tert-butyl)-5-((2-methylallyl)oxy)phenyl)ethynyl)phenyl)-4-

methylbenzenesulfonamide (1q):

gMe To a 25 mL round-bottom flask equipped with magnetic stirrer were

© added 2-((3-(tert-butyl)-5-((2-methylallyl)oxy)phenyl)ethynyl) aniline

19-V (1.5 mmol), TsCI (1.2 equiv), pyridine (2.0 equiv) and DCM (0.2
‘Bu HN

Ts M). The formed mixture was stirred at room temperature. Upon full

consumption of the starting material, the reaction mixture was diluted with DCM and brine. The

layers were separated and the aqueous layer was extracted with DCM. The organic layer was dried

over Na2SOasand the solvent was removed under reduced pressure. The crude product was purified
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by column chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding
product N-(2-((3-(tert-butyl)-5-((2-methylallyl)oxy)phenyl)ethynyl)phenyl)- 4-
methylbenzenesulfonamide 1q (554.0 mg, 78% yield) as a brown solid, m. p. 64-65 °C. 'H NMR
(300 MHz, CDCl3) & 7.68 — 7.61 (m, 3H), 7.37 (d, J = 7.6 Hz, 1H), 7.30 — 7.27 (m, 2H), 7.16 (d,
J=7.9 Hz, 2H), 7.10 — 7.03 (m, 3H), 6.83 (s, 1H), 5.15 (s, 1H), 5.03 (s, 1H), 4.47 (s, 2H), 2.32 (s,
3H), 1.87 (s, 3H), 1.34 (s, 9H) ppm; 3C NMR (75 MHz, CDCl3) & 158.4, 153.2, 143.9, 140.6,
137.4, 136.0, 131.9, 129.5, 129.5, 127.2, 124.5, 122.2, 121.6, 120.3, 114.6, 114.4, 113.6, 113.0,
96.6, 82.8, 71.8, 34.7, 31.1, 21.5, 19.4 ppm; HRMS (ESI) m/z Calcd for [CasHzNO3S+H]*
474.2097, found 474.2100.
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Figure S18. Preparation of compound 1r

3-iodo-5-((2-methylallyl)oxy)phenol (1r-1):

| A suspension of 5-iodobenzene-1,3-diol la-1 (4.0 mmol), the

/@\ respective methylallyl bromide (1.2 equiv) and K>.COsz (2.0 equiv) in

\‘AO OH DMF (0.2 M) was stirred at 55 <C. After 18 h, the reaction mixture was
e cooled to room temperature and then diluted with ether and water. The
layers were separated and the aqueous layer was extracted with ether. The combined organic layers
were dried over NaxSOs, filtered and concentrated under reduced pressure, the crude product was

purified by column chromatography on silica (petroleum ether/ethyl acetate) to afford the
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corresponding product 3-iodo-5-((2-methylallyl)oxy)phenol 1r-1 (360.0 mg, 31% vyield) as a pale
yellow oil. *H NMR (300 MHz, CDCls) & 6.87 — 6.79 (m, 2H), 6.37 (t, J = 2.1 Hz, 1H), 5.06 (s,
1H), 4.99 (s, 1H), 4.36 (s, 2H), 3.52 (s, 1H), 1.80 (s, 3H) ppm; 13C NMR (75 MHz, CDCls) 5 160.4,
157.0, 140.3, 117.5, 116.9, 113.1, 102.4, 93.9, 72.0, 19.3 ppm.

3-iodo-5-((2-methylallyl)oxy)phenyl pivalate (1r-11):

| To a 50 mL round-bottom flask equipped with magnetic stirrer were
Me\( /@\ added 3-iodo-5-((2-methylallyl)oxy)phenol 1r-1 (1.0 mmol) in THF (0.2
O OPiv. M). Cooled to 0 <C in a brine-ice bath, and triethylamine (2.0 equiv) was
added while stirring. After 10 min, pivaloyl chloride (1.2 equiv) was added dropwise. The cooling
bath was removed and the reaction was stirred at room temperature. Upon full consumption of the
starting material, the reaction was quenched with aqueous ammonium chloride. The reaction was
extracted with EtOAc. Organic layers were combined, washed with brine, dried over Na;SOg,
filtered and concentrated under reduced pressure, the crude product was purified by column
chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding product 3-
iodo-5-((2-methylallyl)oxy)phenyl pivalate 1r-11 (225.0 mg, 60% yield) as a pale yellow oil. *H
NMR (300 MHz, CDCls) 6 7.13 (s, 1H), 7.02 (s, 1H), 6.61 (s, 1H), 5.07 (s, 1H), 4.99 (s, 1H), 4.38
(s, 2H), 1.81 (s, 3H), 1.33 (s, 9H) ppm; 3C NMR (75 MHz, CDCls) § 176.6, 159.8, 152.0, 140.0,
123.2,121.3, 113.2,108.5, 93.1, 72.0, 39.1, 27.0, 19.4 ppm.

3-((2-aminophenyl)ethynyl)-5-((2-methylallyl)oxy)phenyl pivalate (1r-111):

To a 50 mL round-bottom flask equipped with magnetic stirrer were

/—<Ie added 3-iodo-5-((2-methylallyl)oxy)phenyl pivalate 1r-11 (0.6 mmol),
° 2-ethynylaniline 1a-111 (1.0 equiv), PdCl2(PPhs). (4.0 mol %) and Cul
Q = Q (8.0 mol %). The flask was purged with Ar for three times, followed
Pvo iz by addition of THF (0.1 M) and EtzN (8.0 equiv). The formed mixture
was stirred at room temperature under Ar. Upon full consumption of the starting material, the
reaction mixture was filtered through a pad of celite, eluting with EtOAc (3x). The combined

organics were sequentially washed with H>O (2x) and brine (1x), dried over Na>SO4 and
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concentrated in vacuo. The crude product was purified by column chromatography on silica
(petroleum ether/ethyl acetate) to afford the corresponding product 3-((2-aminophenyl)ethynyl)-
5-((2-methylallyl)oxy)phenyl pivalate 1r-111 (194.0 mg, 89% vyield) as a pale yellow solid, m. p.
36-37 °C. IH NMR (300 MHz, CDCl3) § 7.41 — 7.32 (m, 1H), 7.16 — 7.11 (m, 1H), 6.93 (s, 1H),
6.84 (s, 1H), 6.73 — 6.68 (M, 2H), 6.64 (t, J = 2.1 Hz, 1H), 5.09 (s, 1H), 5.00 (s, 1H), 4.42 (s, 2H),
4.26 (s, 2H), 1.82 (s, 3H), 1.35 (s, 9H) ppm; 1*C NMR (75 MHz, CDCls) § 176.8, 159.3, 151.7,
147.9,140.2,132.1, 129.9,124.7,117.9,117.1, 114.7, 114.3, 113.0, 109.2, 107.4, 93.8, 86.4, 72.0,
39.1, 27.0, 19.4 ppm.

3-((2-methylallyl)oxy)-5-((2-((4-methylphenyl)sulfonamido)phenyl)ethynyl)phenyl pivalate
(1r):

To a 25 mL round-bottom flask equipped with magnetic stirrer

were added  3-((2-aminophenyl)ethynyl)-5-((2-methylallyl)oxy)

Me
0 \\
O L Q phenyl pivalate 1r-111 (0.5 mmol), TsCl (2.0 equiv), pyridine (4.0

equiv) and DCM (0.2 M). The formed mixture was stirred at room
PivO HN

AY

Ts temperature. Upon full consumption of the starting material, the
reaction mixture was diluted with DCM and brine. The layers were separated and the aqueous
layer was extracted with DCM. The organic layer was dried over Na SO4 and the solvent was
removed under reduced pressure. The crude product was purified by column chromatography on
silica (petroleum ether/ethyl acetate) to afford the corresponding product 3-((2-methylallyl)oxy)-
5-((2-((4-methylphenyl)sulfonamido)phenyl)ethynyl)phenyl pivalate 1r (225.0 mg, 87% vyield) as
a pale yellow solid, m. p. 70-71 °C. 'H NMR (300 MHz, CDCls) § 7.66 — 7.61 (m, 3H), 7.36 —
7.28 (m, 2H), 7.18 — 7.15 (m, 3H), 7.7 (t, J = 7.5 Hz, 1H), 6.86 (s, 1H), 6.77 (s, 1H), 6.69 (t, J =
2.0 Hz, 1H), 5.13 (s, 1H), 5.03 (s, 1H), 4.45 (s, 2H), 2.34 (s, 3H), 1.85 (s, 3H), 1.38 (s, 9H) ppm;
13C NMR (75 MHz, CDCl3) 6 176.7, 159.3, 151.8, 144.0, 140.1, 137.4, 135.9, 132.1, 129.8, 129.6,
127.1, 124.7, 123.3, 120.7, 117.2, 114.9, 114.4, 113.2, 109.9, 95.0, 84.0, 72.0, 39.1, 27.0, 21.5,
19.4 ppm; HRMS (ESI) m/z Calcd for [C30H31NOsS+H]* 518.1996, found 518.1990.
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Figure S19. Preparation of compound 1s
tert-butyl (3-iodo-5-((2-methylallyl)oxy)phenyl) carbonate (1s-1):

To a 50 mL round-bottom flask equipped with magnetic stirrer were

Mef/@\ added 3-iodo-5-((2-methylallyl)oxy)phenol 1r-1 (1.0 mmol), (Boc).0
o) oBoc (4.0 equiv), Mg(ClOs). (0.2 equiv) in DCM (0.2 M). the reaction
mixture was stirred at 50 <C. Upon full consumption of the starting material, the reaction was
guenched with aqueous ammonium chloride. The reaction was extracted with EtOAc. Organic
layers were combined, washed with brine, dried over Na,SOg, filtered and concentrated under
reduced pressure, the crude product was purified by column chromatography on silica (petroleum
ether/ethyl acetate) to afford the corresponding product tert-butyl (3-iodo-5-((2-
methylallyl)oxy)phenyl) carbonate 1s-1 (368.0 mg, 94% vyield) as a pale yellow oil. 'H NMR (300
MHz, CDCl3) & 7.14 (s, 2H), 6.71 (s, 1H), 5.07 (s, 1H), 4.99 (s, 1H), 4.38 (s, 2H), 1.80 (s, 3H),

1.55 (s, 9H) ppm; 3C NMR (75 MHz, CDCl3) § 159.7, 151.8, 151.2, 139.9, 122.9, 121.5, 113.3,
108.2, 93.0, 84.0, 72.0, 27.6, 19.3 ppm.

543



3-((2-aminophenyl)ethynyl)-5-((2-methylallyl)oxy)phenyl tert-butyl carbonate (1s-11):

To a 50 mL round-bottom flask equipped with magnetic stirrer

Me
/—ﬁ were added tert-butyl (3-iodo-5-((2-methylallyl)oxy)phenyl)
0
Q carbonate 1s-1 (0.98 mmol), 2-ethynylaniline la-111 (1.0 equiv),
o PdCI,(PPhs), (4.0 mol %) and Cul (8.0 mol %). The flask was purged
BocO HoN

with Ar for three times, followed by addition of THF (0.1 M) and
EtsN (8.0 equiv). The formed mixture was stirred at room temperature under Ar. Upon full
consumption of the starting material, the reaction mixture was filtered through a pad of celite,
eluting with EtOAc (3x). The combined organics were sequentially washed with H.O (2x) and
brine (1x), dried over Na,SO4 and concentrated in vacuo. The crude product was purified by
column chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding
product 3-((2-aminophenyl)ethynyl)-5-((2-methylallyl)oxy)phenyl tert-butyl carbonate 1s-11
(290.0 mg, 78% yield) as a brown oil. *H NMR (300 MHz, CDCl3) & 7.34 (d, J = 7.7 Hz, 1H),
7.14 (t, = 7.7 Hz, 1H), 6.95 (d, J = 6.4 Hz, 2H), 6.73 — 6.68 (m, 3H), 5.09 (s, 1H), 5.00 (s, 1H),
4.42 (s, 2H), 4.27 (s, 2H), 1.82 (s, 3H), 1.56 (s, 9H) ppm; 13C NMR (75 MHz, CDCls) § 159.2,
151.6, 151.5, 147.8, 140.1, 132.2, 129.9, 124.7, 117.9, 116.8, 114.9, 114.3, 113.1, 108.9, 107 .4,
93.7, 86.4, 83.8, 72.0, 27.6, 19.4 ppm.

tert-butyl (3-((2-methylallyl)oxy)-5-((2-((4-methylphenyl)sulfonamido)phenyl)ethynyl)
phenyl) carbonate (1s):

Me To a 25 mL round-bottom flask equipped with magnetic stirrer were

OW added  3-((2-aminophenyl)ethynyl)-5-((2-methylallyl)oxy) phenyl
Q — Q tert-butyl carbonate 1s-11 (0.79 mmol), TsCI (2.0 equiv), pyridine (4.0
BocG HN equiv) and DCM (0.2 M). The formed mixture was stirred at room

Ts temperature. Upon full consumption of the starting material, the
reaction mixture was diluted with DCM and brine. The layers were separated and the agqueous
layer was extracted with DCM. The organic layer was dried over Na,SO4 and the solvent was
removed under reduced pressure. The crude product was purified by column chromatography on
silica (petroleum ether/ethyl acetate) to afford the corresponding product tert-butyl (3-((2-

methylallyl)oxy)-5-((2-((4-methylphenyl)sulfonamido)phenyl)ethynyl)phenyl)  carbonate  1s
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(288.0 mg, 68% yield) as a white solid, m. p. 106-107 °C. 'H NMR (300 MHz, CDCls) & 7.64 (t,
J = 6.9 Hz, 3H), 7.37 — 7.28 (m, 2H), 7.19 — 7.05 (m, 4H), 6.88 (d, J = 4.1 Hz, 2H), 6.80 (s, 1H),
5.12 (s, 1H), 5.03 (s, 1H), 4.46 (s, 2H), 2.34 (s, 3H), 1.85 (s, 3H), 1.59 (s, 9H) ppm; 3C NMR (75
MHz, CDCls) 6 159.3, 151.7, 151.4, 144.0, 140.0, 137.5, 135.9, 132.1, 129.8, 129.6, 127.2, 124.7,
123.3, 120.7, 117.0, 115.1, 114.4, 113.3, 109.7, 94.9, 84.1, 84.0, 72.1, 27.6, 21.5, 19.4 ppm;
HRMS (ESI) m/z Calcd for [C30H31NOgS+NH4]* 551.2210, found 551.2212.
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Figure S20. Preparation of compound 1t
3-iodo-5-((2-methylallyl)oxy)phenyl 4-methylbenzenesulfonate (1t-1):

| To a 50 mL round-bottom flask equipped with magnetic stirrer were
Mef/@\ added 3-iodo-5-((2-methylallyl)oxy)phenol 1r-1 (1.0 mmol) in DCM
o) oTs (0.2 M). Cooled to 0 <C in a brine-ice bath, and pyridine (2.0 equiv) was

added while stirring. After 10 min, TsCl (1.5 equiv) was added dropwise. The cooling bath was
removed and the reaction was stirred at room temperature. Upon full consumption of the starting
material, the reaction was quenched with aqueous ammonium chloride. The reaction was extracted
with EtOAc. Organic layers were combined, washed with brine, dried over NaxSOg, filtered and
concentrated under reduced pressure, the crude product was purified by column chromatography
on silica (petroleum ether/ethyl acetate) to afford the corresponding product 3-iodo-5-((2-

methylallyl)oxy)phenyl 4-methylbenzenesulfonate 1t-1 (159.0 mg, 36% yield) as a purple oil. *H
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NMR (300 MHz, CDCls) § 7.72 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.15 (dd, J = 2.2,
1.4 Hz, 1H), 6.91 - 6.90 (m, 1H), 6.52 (t, J = 2.2 Hz, 1H), 5.00 (s, 1H), 4.96 (5, 1H), 4.29 (s, 2H),
2.46 (s, 3H), 1.76 (s, 3H) ppm; *C NMR (75 MHz, CDCls) & 159.6, 150.1, 145.6, 139.6, 131.9,
129.8, 128.5, 123.7, 123.1, 113.3, 108.9, 92.9, 72.0, 21.7, 19.2 ppm.

3-((2-aminophenyl)ethynyl)-5-((2-methylallyl)oxy)phenyl 4-methylbenzenesulfonate (1t-11):

Me To a 50 mL round-bottom flask equipped with magnetic stirrer

O/_ﬁ were added 3-iodo-5-((2-methylallyl)oxy)phenyl 4-
O = O methylbenzenesulfonate 1t-1 (0.36 mmol), 2-ethynylaniline 1a-111
TsO H,N (1.0 equiv), PdCI2(PPhs)2 (4.0 mol %) and Cul (8.0 mol %) . The

flask was purged with Ar for three times, followed by addition of THF (0.1 M) and EtsN (8.0
equiv). The formed mixture was stirred at room temperature under Ar. Upon full consumption of
the starting material, the reaction mixture was filtered through a pad of celite, eluting with EtOAc
(3x). The combined organics were sequentially washed with H.O (2x) and brine (1x), dried over
Na>SO4 and concentrated in vacuo. The crude product was purified by column chromatography
on silica (petroleum ether/ethyl acetate) to afford the corresponding product 3-((2-
aminophenyl)ethynyl)-5-((2-methylallyl)oxy)phenyl 4-methylbenzenesulfonate 1t-11 (79.0 mg,
51% yield) as a brown oil. *H NMR (300 MHz, CDCls) 6 7.73 (d, J = 8.1 Hz, 2H), 7.31 (d, J =
8.0 Hz, 3H), 7.14 (t, J = 7.4 Hz, 1H), 6.94 (s, 1H), 6.77 (s, 1H), 6.72 — 6.67 (m, 2H), 6.52 (s, 1H),
5.01 (s, 1H), 4.96 (s, 1H), 4.32 (s, 2H), 4.25 (s, 2H), 2.43 (s, 3H), 1.77 (s, 3H) ppm; 3C NMR (75
MHz, CDCIs) 6 159.1, 150.0, 147.9, 145.5, 139.8, 132.1, 132.0, 130.1, 129.8, 128.4, 125.0, 117.9,
117.5,116.4, 114.3, 113.1, 109.4, 107.0, 93.2, 87.0, 71.9, 21.6, 19.2 ppm.
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3-((2-methylallyl)oxy)-5-((2-((4-methylphenyl)sulfonamido)phenyl)ethynyl)phenyl 4-
methylbenzenesulfonate (1t):

Me To a 25 mL round-bottom flask equipped with magnetic stirrer were
O/_ﬁ added 3-((2-aminophenyl)ethynyl)-5-((2-methylallyl)oxy)phenyl 4-
O — O methylbenzenesulfonate 1t-11 (0.18 mmol), TsCI (2.0 equiv), pyridine
N

TsO H (4.0 equiv) and DCM (0.2 M). The formed mixture was stirred at room

h temperature. Upon full consumption of the starting material, the
reaction mixture was diluted with DCM and brine. The layers were separated and the aqueous
layer was extracted with DCM. The organic layer was dried over Na SO4 and the solvent was
removed under reduced pressure. The crude product was purified by column chromatography on
silica (petroleum ether/ethyl acetate) to afford the corresponding product 3-((2-methylallyl)oxy)-
5-((2-((4-methylphenyl)sulfonamido)phenyl)ethynyl)phenyl 4-methylbenzenesulfonate 1t (90.8
mg, 86% yield) as a brown solid, m. p. 130-131 °C. 'H NMR (300 MHz, CDCl3) § 7.78 (d, J =
8.3 Hz, 2H), 7.61 (d, J = 8.2 Hz, 3H), 7.39 — 7.29 (m, 4H), 7.18 (d, J = 8.1 Hz, 2H), 7.10 — 7.05
(m, 2H), 6.88 (s, 1H), 6.71 (s, 1H), 6.58 (t, J = 2.1 Hz, 1H), 5.04 (s, 1H), 5.00 (s, 1H), 4.37 (s, 2H),
2.46 (s, 3H), 2.35 (s, 3H), 1.80 (s, 3H) ppm; 3C NMR (75 MHz, CDCls) § 159.2, 150.1, 145.8,
144.1, 139.7, 137.5, 135.8, 132.1, 132.0, 130.0, 129.9, 129.6, 128.4, 127.1, 124.7, 123.6, 120.8,
117.6,116.7,114.2,113.3, 110.3,94.2, 84.6, 72.0, 21.7, 21.5, 19.2 ppm; HRMS (ESI) m/z Calcd

for [C32H20NO6S2+NH4] " 605.1775, found 605.1782.
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Figure S21. Preparation of compound 1u
1-(benzyloxy)-3-iodo-5-((2-methylallyl)oxy)benzene (1u-1):

| A suspension of 3-iodo-5-((2-methylallyl)oxy)phenol 1r-1 (1.0 mmol),
Me\( /@\ (bromomethyl)benzene (1.2 equiv) and K>COs (1.2 equiv) in acetone
O OBn (0.2 M) was stirred at 60 <T under Ar. Upon full consumption of the
starting material, the reaction mixture was cooled to room temperature and then diluted with
EtOAc and water. The layers were separated and the aqueous layer was extracted with EtOAc.
The combined organic layers were dried over Na2SOs, filtered and concentrated under reduced
pressure, the crude product was purified by column chromatography on silica (petroleum
ether/ethyl acetate) to afford the corresponding product 1-(benzyloxy)-3-iodo-5-((2-
methylallyl)oxy)benzene 1u-1 (343.0 mg, 90% yield) as a pale yellow oil. 'H NMR (300 MHz,
CDCls) 6 7.40 — 7.33 (m, 5H), 6.94 (s, 1H), 6.89 (s, 1H), 6.50 (s, 1H), 5.05 (s, 1H), 4.98 (s, 3H),
4.35 (s, 2H), 1.80 (s, 3H) ppm; 3C NMR (75 MHz, CDCl3) & 160.1, 160.1, 140.2, 136.3, 128.6,
128.1, 127.5, 116.9, 116.6, 113.0, 102.0, 94.0, 71.8, 70.1, 19.4 ppm.

2-((3-(benzyloxy)-5-((2-methylallyl)oxy)phenyl)ethynyl)aniline (1u-I1):
Me

g & .
were added 1-(benzyloxy)-3-iodo-5-((2-methylallyl)oxy)benzene

1u-1 (0.84 mmol), 2-ethynylaniline 1a-111 (1.0 equiv), PdCl>(PPhz)2
BnO HoN (4.0 mol %) and Cul (8.0 mol %). The flask was purged with Ar for

To a 50 mL round-bottom flask equipped with magnetic stirrer
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three times, followed by addition of THF (0.1 M) and EtsN (8.0 equiv). The formed mixture was
stirred at room temperature under Ar. Upon full consumption of the starting material, the reaction
mixture was filtered through a pad of celite, eluting with EtOAc (3x). The combined organics were
sequentially washed with H>O (2x) and brine (1x), dried over Na,SO4 and concentrated in vacuo.
The crude product was purified by column chromatography on silica (petroleum ether/ethyl acetate)
to afford the corresponding product 2-((3-(benzyloxy)-5-((2-
methylallyl)oxy)phenyl)ethynyl)aniline 1u-11 (256.0 mg, 82% yield) as a yellow oil. *H NMR
(300 MHz, CDCl3) & 7.44 — 7.34 (m, 6H), 7.13 (t, J = 7.7 Hz, 1H), 6.76 — 6.71 (m, 4H), 6.56 (s,
1H), 5.08 — 4.99 (m, 4H), 4.40 (s, 2H), 4.26 (s, 2H), 1.82 (s, 3H) ppm; 13C NMR (75 MHz, CDCl5)
0 159.6, 159.6, 147.8, 140.5, 136.5, 132.1, 129.8, 128.6, 128.0, 127.5, 124.5, 117.9, 114.3, 112.9,
110.4, 110.1, 107.6, 103.0, 94.6, 85.5, 71.8, 70.1, 19.4 ppm.

N-(2-((3-(benzyloxy)-5-((2-methylallyl)oxy)phenyl)ethynyl)phenyl)-4-

methylbenzenesulfonamide (1u):

To a 25 mL round-bottom flask equipped with magnetic stirrer were
added 2-((3-(benzyloxy)-5-((2-methylallyl)oxy)phenyl)ethynyl)

DCM (0.2 M). The formed mixture was stirred at room temperature.

Me
0 §\
Q L Q aniline 1u-11 (0.7 mmol), TsCl (2.0 equiv), pyridine (4.0 equiv) and
0

Bn HN

\

Ts Upon full consumption of the starting material, the reaction mixture
was diluted with DCM and brine. The layers were separated and the aqueous layer was extracted
with DCM. The organic layer was dried over Na2SO4 and the solvent was removed under reduced
pressure. The crude product was purified by column chromatography on silica (petroleum
ether/ethyl acetate) to afford the corresponding product N-(2-((3-(benzyloxy)-5-((2-
methylallyl)oxy)phenyl)ethynyl)phenyl)-4-methylbenzenesulfonamide 1u (308.0 mg, 84% yield)
as a white solid, m. p. 68-69 °C. *H NMR (300 MHz, CDCls) § 7.67 — 7.60 (m, 3H), 7.47 — 7.34
(m, 6H), 7.29 (t, J = 8.1 Hz, 1H), 7.20 — 7.14 (m, 3H), 7.06 (t, J = 7.6 Hz, 1H), 6.69 — 6.62 (m,
3H), 5.11 (s, 1H), 5.08 (s, 2H), 5.02 (s, 1H), 4.44 (s, 2H), 2.33 (s, 3H), 1.84 (s, 3H) ppm; 23C NMR
(75 MHz, CDCls) 6 159.7, 159.7, 144.0, 140.3, 137.5, 136.4, 135.9, 132.0, 129.7, 129.6, 128.6,
128.1, 127.5, 127.2, 124.6, 123.1, 120.3, 114.4, 113.0, 110.6, 110.2, 103.7, 96.0, 83.2, 71.8, 70.1,
21.5, 19.4 ppm; HRMS (ESI) m/z Calcd for [Ca2HasNO4S+H]* 524.1890, found 524.1884.
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Figure S22. Preparation of compound 1v

tert-butyl(3-iodo-5-((2-methylallyl)oxy)phenoxy)dimethylsilane (1v-1):

| To a 50 mL round-bottom flask equipped with magnetic stirrer
Me\(/@\ were added 3-iodo-5-((2-methylallyl)oxy)phenol 1r-1 (1.0 mmol),
o OTBDMS  imidazole (2.8 equiv) in DCM (0.2 M). The formed mixture was
stirred at room temperature under Ar. After 10 min, TBDMSCI (1.5 equiv) was added dropwise.
The reaction was stirred at room temperature. Upon full consumption of the starting material, the
reaction was quenched with aqueous ammonium chloride. The reaction was extracted with EtOAc.
Organic layers were combined, washed with brine, dried over Na>SOs, filtered and concentrated
under reduced pressure, the crude product was purified by column chromatography on silica
(petroleum ether/ethyl acetate) to afford the corresponding product tert-butyl(3-iodo-5-((2-
methylallyl)oxy)phenoxy)dimethylsilane 1v-1 (171.0 mg, 42% vyield) as a colourless oil. 'TH NMR
(300 MHz, CDCls) & 6.89 — 6.88 (m, 1H), 6.81 — 6.80 (m, 1H), 6.36 (t, J = 2.2 Hz, 1H), 5.06 (s,
1H), 4.98 (s, 1H), 4.35 (s, 2H), 1.80 (s, 3H), 0.97 (s, 9H), 0.19 (s, 6H) ppm; 3C NMR (75 MHz,
CDCIs) 6 160.1, 157.1, 140.4, 122.3, 117.4, 113.0, 107.0, 93.6, 72.0, 25.6, 19.3, 18.2, -4.5 ppm.
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2-((3-((tert-butyldimethylsilyl)oxy)-5-((2-methylallyl)oxy)phenyl)ethynyl)aniline (1v-11):
Me
0 : stirrer were added tert-butyl(3-iodo-5-((2-methylallyl)oxy)

O — O phenoxy)dimethylsilane 1v-1 (0.42 mmol), 2-ethynylaniline
TBDMSO HoN la-111 (1.0 equiv), PdCI>(PPhs). (4.0 mol %) and Cul (8.0

To a 50 mL round-bottom flask equipped with magnetic

mol %). The flask was purged with Ar for three times, followed by addition of THF (0.1 M) and
EtsN (8.0 equiv). The formed mixture was stirred at room temperature under Ar. Upon full
consumption of the starting material, the reaction mixture was filtered through a pad of celite,
eluting with EtOAc (3x). The combined organics were sequentially washed with H.O (2x) and
brine (1x), dried over Na,SO4 and concentrated in vacuo. The crude product was purified by
column chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding
product 2-((3-((tert-butyldimethylsilyl)oxy)-5-((2-methylallyl)oxy)phenyl)ethynylaniline 1v-11
(119.0 mg, 72% yield) as a pale yellow oil. *H NMR (300 MHz, CDCls) & 7.35 (dd, J = 8.0, 1.6
Hz, 1H), 7.16 — 7.10 (m, 1H), 6.73 — 6.68 (m, 3H), 6.62 (dd, J = 2.1, 1.4 Hz, 1H), 6.43 (t, J = 2.3
Hz, 1H), 5.09 (s, 1H), 4.99 (s, 1H), 4.40 (s, 2H), 4.26 (s, 2H), 1.82 (s, 3H), 0.99 (s, 9H), 0.21 (s,
6H) ppm; 13C NMR (75 MHz, CDCls) & 159.5, 156.5, 147.8, 140.6, 132.1, 129.7, 124.3, 117.9,
115.9, 114.3, 112.9, 110.7, 108.0, 107.7, 94.6, 85.4, 71.8, 25.6, 19.4, 18.1, -4.5 ppm.

N-(2-((3-((tert-butyldimethylsilyl)oxy)-5-((2-methylallyl)oxy)phenyl)ethynyl)phenyl)-4-

methylbenzenesulfonamide (1v):

Me To a 25 mL round-bottom flask equipped with magnetic stirrer
O/_ﬁ were added 2-((3-((tert-butyldimethylsilyl)oxy)-5-((2-methylallyl)
O — Q oxy)phenyl)ethynylaniline 1v-11 (0.3 mmol), TsCl (2.0 equiv),
TBOMSG HN pyridine (4.0 equiv) and DCM (0.2 M). The formed mixture was
stirred at room temperature. Upon full consumption of the starting
material, the reaction mixture was diluted with DCM and brine. The layers were separated and the
aqueous layer was extracted with DCM. The organic layer was dried over Na,SO4 and the solvent
was removed under reduced pressure. The crude product was purified by column chromatography

on silica (petroleum ether/ethyl acetate) to afford the corresponding product N-(2-((3-((tert-

butyldimethylsilyl)oxy)-5-((2-methylallyl)oxy)phenyl)ethynyl)phenyl)-4-
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methylbenzenesulfonamide 1v (146.0 mg, 89% yield) as a white solid, m. p. 88-89 °C. 'H NMR
(300 MHz, CDCl3) § 7.67 — 7.61 (m, 3H), 7.37 — 7.25 (m, 2H), 7.20 — 7.15 (m, 3H), 7.08 — 7.03
(m, 1H), 6.64 (s, 1H), 6.56 (s, 1H), 6.48 (t, J = 2.1 Hz, 1H), 5.12 (s, 1H), 5.02 (s, 1H), 4.44 (s, 2H),
2.34 (s, 3H), 1.85 (s, 3H), 1.01 (s, 9H), 0.25 (s, 6H) ppm; 1*C NMR (75 MHz, CDCl3) § 159.7,
156.6, 143.9, 140.5, 137.5, 136.1, 132.0, 129.6, 129.5, 127.2, 124.6, 123.0, 120.4, 116.0, 114.6,
113.0,110.9, 108.8, 96.0, 83.2, 71.9, 25.6, 21.5, 19.3, 18.2, -4.4 ppm; HRMS (ESI) m/z Calcd for
[C31H37NO.SSi+H]* 548.2285, found 548.2290.
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Figure S23. Preparation of compound 1w
1-iodo-3-methoxy-5-((2-methylallyl)oxy)benzene (1w-11):

| A suspension of 3-iodo-5-methoxyphenol 1w-1 (1.9 mmol), the

/@ respective methylallyl bromide (1.2 equiv) and K.COs (2.0 equiv) in
\‘Ao ome DMEF (0.2 M)was stirred at 55 <C. Upon full consumption of the starting
Me material, the reaction mixture was cooled to room temperature and then
diluted with ether and water. The layers were separated and the aqueous layer was extracted with
ether. The combined organic layers were dried over Na»SOg, filtered and concentrated under
reduced pressure, the crude product was purified by column chromatography on silica (petroleum
ether/ethyl acetate) to afford the corresponding product 1-iodo-3-methoxy-5-((2-
methylallyl)oxy)benzene 1w-11 (547 mg, 95% yield) as a pale yellow oil. *H NMR (300 MHz,

CDCls) § 6.86 (d, J = 5.9 Hz, 2H), 6.43 (s, 1H), 5.07 (s, 1H), 4.99 (s, 1H), 4.37 (s, 2H), 3.75 (s,
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3H), 1.81 (s, 3H) ppm; 3C NMR (75 MHz, CDCls) § 160.9, 160.1, 140.3, 116.5, 115.8, 113.1,
101.2, 94.0, 71.9, 55.4, 19.4 ppm.

2-((3-methoxy-5-((2-methylallyl)oxy)phenyl)ethynyl)aniline (1w-111):

To a 50 mL round-bottom flask equipped with magnetic stirrer were
added 1-iodo-3-methoxy-5-((2-methylallyl)oxy)benzene 1w-I1 (1.8

Me
g N
mmol), 2-ethynylaniline 1a-111 (1.1 equiv), PACI>(PPhs)2 (2.0 mol %)
O o O and Cul (4.0 mol %) and the flask was purged with Ar for three times,
0 N

Me H2

followed by addition of THF (0.1 M) and EtsN (8.0 equiv). The
formed mixture was stirred at room temperature under Ar. Upon full consumption of the starting
material, the reaction mixture was filtered through a pad of celite, eluting with EtOAc (3x). The
combined organics were sequentially washed with H20 (2x) and brine (1x), dried over Na,SO4
and concentrated in vacuo. The crude product was purified by column chromatography on silica
(petroleum ether/ethyl acetate) to afford the corresponding product 2-((3-methoxy-5-((2-
methylallyl)oxy)phenyl)ethynyl)aniline 1w-111 (498 mg, 94% yield) as a brown oil. tH NMR (300
MHz, CDCls) 6 7.36 (d, J = 7.8 Hz, 1H), 7.13 (t, J = 7.7 Hz, 1H), 6.73 — 6.68 (m, 4H), 6.48 (s,
1H), 5.09 (s, 1H), 4.99 (s, 1H), 4.41 (s, 2H), 4.27 (s, 2H), 3.79 (s, 3H), 1.82 (s, 3H) ppm; 1*C NMR
(75 MHz, CDCls) 6 160.4, 159.6, 147.8, 140.5, 132.1, 129.8, 124.4, 117.9, 114.3, 112.8, 110.1,
109.3, 107.6, 102.3, 94.6, 85.4, 71.8, 55.4, 19.4 ppm.

N-(2-((3-methoxy-5-((2-methylallyl)oxy)phenyl)ethynyl)phenyl)-4-methylbenzenesulfona-
mide (1w):

Me To a 25 mL round-bottom flask equipped with magnetic stirrer
g § were added 2-((3-methoxy-5-((2-methylallyl)oxy)phenyl)ethynyl)
Q _ Q aniline 1w-111 (1.7 mmol), TsClI (1.2 equiv), pyridine (2.0 equiv) and

MG HN DCM (0.2 M). The formed mixture was stirred at room temperature.

Ts Upon full consumption of the starting material, the reaction mixture
was diluted with DCM and brine. The layers were separated and the aqueous layer was extracted
with DCM. The organic layer was dried over Na2SO4 and the solvent was removed under reduced

pressure. The crude product was purified by column chromatography on silica (petroleum
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ether/ethyl acetate) to afford the corresponding product N-(2-((3-methoxy-5-((2-
methylallyl)oxy)phenyl)ethynyl)phenyl)-4-methylbenzenesulfonamide 1w (612 mg, 80% Yyield)
as a pale yellow solid, m. p. 76-77 °C. *H NMR (300 MHz, CDCl3) § 7.67 (d, J = 8.2 Hz, 2H),
7.62 (d, J = 8.2 Hz, 1H), 7.36 (d, J = 7.7 Hz, 1H), 7.31 — 7.25 (m, 1H), 7.20 — 7.15 (m, 3H), 7.05
(t, J = 7.5 Hz, 1H), 6.62 (d, J = 7.2 Hz, 2H), 6.54 (t, J = 2.1 Hz, 1H), 5.12 (s, 1H), 5.02 (s, 1H),
4.45 (s, 2H), 3.82 (s, 3H), 2.34 (s, 3H), 1.85 (s, 3H) ppm; 13C NMR (75 MHz, CDCls)  160.6,
159.8, 144.0, 140.5, 137.6, 136.1, 132.0, 129.6, 129.6, 127.2, 124.5, 123.2, 120.4, 114.5, 113.0,
110.3, 109.6, 103.0, 96.1, 83.2, 72.0, 55.5, 21.5, 19.3 ppm; HRMS (ESI) m/z Calcd for
[Co6H25NOsS+H]™ 448.1577, found 448.1582.

D D
/@\ 1) CF5,CO,D, 75 °C
2) Br Me Me
Me

K,COs, DMF, 55 °C [D]5-1a-ll

©\/ /_§Me O/—QM I:)e

e = g =0
Pd(PPh3)2CI2 “pyridine

1a-l

DCM, rt
Cul, Et3N 0 D HN
THF, Ar, rt \_{ { Ts
Me Me
[D]s-1a-IV [D];-1a

Figure S24. Preparation of compound [D]s-1a
1-iodo-3,5-bis((2-methylallyl)oxy)benzene ([D]s-1a-11):

A suspension of 5-iodobenzene-1,3-diol la-1 (1.0 mmol) in

D D CF3CO,D (2.0 mL) was stirred at 75 <C. After 72 h, the reaction
Y\O OV mixture was cooled to room temperature and then concentrated under

Me D Me
reduced pressure. The crude product [D]s-la-1 is used in the

subsequent step without further purification.
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A suspension of [D]s-1a-1, methylallyl bromide (4.0 equiv) and K2CO3 (4.0 equiv) in DMF (0.2
M) was stirred at 55 <C. Upon full consumption of the starting material, the reaction mixture was
cooled to room temperature and then diluted with ether and water. The layers were separated and
the aqueous layer was extracted with ether. The combined organic layers were dried over Na2SOs,
filtered and concentrated under reduced pressure, the crude product was purified by column
chromatography on silica (petroleum ether/ethyl acetate) to afford the corresponding product 1-
iodo-3,5-bis((2-methylallyl)oxy)benzene [D]s-1a-11 (200.8 mg, 58% vyield) as a pale yellow oil.
'H NMR (300 MHz, CDCl3) & 6.88 (s, 0.6H), 6.46 (s, 0.3H), 5.08 (s, 2H), 4.99 (s, 2H), 4.37 (s,
4H), 1.82 (s, 6H) ppm.
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Figure S25. *H NMR spectra for compound [D]s-1a-11
2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)aniline ([D]s-1a-1V):
To a 50 mL round-bottom flask equipped with magnetic stirrer were

added 1-iodo-3,5-bis((2-methylallyl)oxy)benzene [D]s-1a-11 (0.58

O D
b Q — Q mmol), 2-ethynylaniline 1a-111 (1.1 equiv), PdCl2(PPhs), (2.0 mol %)
g D H,N and Cul (4.0 mol %) and the flask was purged with Ar for three times,

Me

\_{Me followed by addition of THF (0.3 M) and EtzN (8.0 equiv). The formed
mixture was stirred at room temperature under Ar. Upon full consumption of the starting material,
the reaction mixture was filtered through a pad of celite, eluting with EtOAc (3x). The combined
organics were sequentially washed with H>O (2x) and brine (1x), dried over Na>SO4 and
concentrated in vacuo. The crude product was purified by column chromatography on silica
(petroleum ether/ethyl acetate) to afford the corresponding product 2-((3,5-bis((2-

methylallyl)oxy)phenyl)ethynyl)aniline [D]s-1a-1V (182.5 mg, 94% yield) as a yellow oil. *H
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NMR (300 MHz, CDCl3) 6 7.34 (d, J = 7.2 Hz, 1H), 7.10 (t, J = 7.7 Hz, 1H), 6.71 — 6.66 (m,
2.6H), 6.51 (s, 0.3H), 5.08 (s, 2H), 4.98 (s, 2H), 4.38 (s, 4H), 4.25 (s, 2H), 1.81 (s, 6H) ppm.
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Figure S26. *H NMR spectra for compound [D]s-1a-1V

N-(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)phenyl)-4-methylbenzenesulfonamide

([D]s-1a):
Me To a 25 mL round-bottom flask equipped with magnetic stirrer were
Q D

- added 2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)aniline [D]s-1la-1V
H =

d b (0.54 mmol), TsClI (1.2 equiv), pyridine (2.0 equiv) and DCM (0.2 M). The
\_(Me ™ formed mixture was stirred at room temperature. Upon full consumption of
the starting material, the reaction mixture was diluted with DCM and brine. The layers were
separated and the aqueous layer was extracted with DCM. The organic layer was dried over
Na2S04 and the solvent was removed under reduced pressure. The crude product was purified by
column chromatography on silica to afford the corresponding product N-(2-((3,5-bis((2-
methylallyl)oxy)phenyl)ethynyl) phenyl)-4-methyl benzenesulfonamide [D]s-1a (254.1 mg, 96%
yield) as a white solid. *"H NMR (300 MHz, CDCls) § 7.68 — 7.59 (m, 3H), 7.35 — 7.23 (m, 3H),
7.13(d, J= 7.9 Hz, 2H), 7.03 (t, J = 7.4 Hz, 1H), 6.64 (s, 0.6H), 6.56 (s, 0.3H), 5.12 (s, 2H), 5.01
(s, 2H), 4.43 (s, 4H), 2.30 (s, 3H), 1.83 (s, 6H) ppm.
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3. Optimization of the Reaction Conditions

Table S1. Screening of Reaction Conditions?

Me O catalyst (5.0 mol %)
_ additive _
Q _ Q solvent BOmL)
NH  Me O 100 °C, 10 h
Ts
1a 2a 3a 4a
entry catalyst additive (equiv) solvent atmosphere 2avyield® (%)  3ayield® (%) 4ayield® (%)
1 [Cp*RhCl], Cu(OAc), H,0 (2.1) DMAC Ar 21 45 28
2 [Cp*RhCl;], Cu(OAc), H,0 (0.3) DMAC O, (1 atm) 14 82 ND¢
3 [Cp*IrCl,], Cu(OAc), H,0 (0.3) DMAC O, (1 atm) 78 ND ND
4 [RhClI(cod)]. Cu(OAc), H,0 (0.3) DMAC O, (1 atm) 92 ND ND
5 [Ru(p-cymene)Cl].  Cu(OAc), H,0 (0.3) DMAC O, (1 atm) 89 ND ND
6 Pd(OAC), Cu(OAc), H,0 (0.3) DMAC 0, (1 atm) 84 ND ND
7 [Cp*RhCl;]. CuOAc (0.3) DMAC O, (1 atm) 21 70 ND
8 [Cp*RhCl;]. CuTc (0.3) DMAC O, (1 atm) 30 63 ND
9 [Cp*RhCl;]. Cu(eh), (0.3) DMAC O, (1 atm) 38 52 ND
10 [Cp*RhCl;]. Cu(TFA),;(0.3) DMAC O, (1 atm) 81 trace ND
11 [Cp*RhCl], Cu(OAc), H,0 (0.3) DMF 0, (1 atm) 26 71 ND
12 [Cp*RhCl]. Cu(OAc), H,0 (0.3) DMSO O, (1 atm) 84 11 ND
13 [Cp*RhCl,]. Cu(OAc), H,0 (0.3) MeOH O, (1 atm) 61 ND ND
14¢ [Cp*RhCl]. Cu(OAc), H,0 (0.3) DCE 0, (1 atm) 23 ND ND
15 [Cp*RhCl]. NaOAc (2.1) DMAC Ar 26 ND 68
16 [Cp*RhCl]. CsOAc (2.1) DMAC Ar 71 ND 23
17 [Cp*RhCl,]. AgOAC (2.1) DMAC Ar 91 ND trace
18 [Cp*RhCl,]. AgTFA (2.1) DMAC Ar 89 ND trace
19 [Cp*RhCl,]. KsPO, (2.1) DMAC Ar 87 ND trace
20 [Cp*RhCl]; NaOAc (2.1) DMAC Ar 18 ND 75

aReaction conditions: 1a (0.05 mmol), [Cp*RhCl2]2 (5.0 mol %), additive (2.1 equiv), DMAC (3.0 mL), 100 <C (oil bath temperature), 10
h. PIsolated yields. °ND = not determined. “Recovery of 1a in 55% yield. ¢80 <C. CuTc = copper(l) thiophene-2-carboxylate; Cu(TFA), =

copper(ll) trifluoroacetate; Cu(eh)2 = copper(ll) 2-ethylhexanoate.

Initially, 2-alkynylaniline 1a was chosen as the model substrate to identify the systems capable
of mediating this transformation. Employing [Cp*RhCI2]2 (5.0 mol %) and Cu(OAc). H.0 (2.1
equiv) in DMAC under argon atmosphere, two types of desired indole-fused dihydrobenzofurans
3a and 4a were achieved in 45% and 28% vyield, respectively (Table S1, entry 1). The structures

of the products 3a and 4a were determined by single-crystal X-ray analysis (see the Supporting

S58



Information (SI) for details). To our delight, product 3a could be obtained with up to 82% yield
when a catalytic amount of Cu(OAc). H-0 (0.3 equiv) was used under oxygen atmosphere (Table
S1, entry 2). Although [Cp*IrCl:]2, [RhCl(cod)]2, [Ru(p-cymene)Clz]> and Pd(OAc). exhibited
good catalytic activities in heteroatom-directed C-H activation/alkene insertion reactions, these
catalysts were entirely ineffective in this reaction (Table S1, entries 3-6). Other copper salts, such
as CuOAc, CuTc or Cu(eh)2 impacted the yield of 3a (Table S1, entries 7-9), and Cu(TFA)2
significantly inhibited the reaction (Table S1, entry 10). Further screening of solvents revealed that
the polar aprotic solvent DMAC was optimal for the generation of 3a (Table S1, entries 2 and 11-
14). Diversity-oriented synthesis (DOS) is of obvious value in synthetic organic chemistry, which
has been identified as an efficient strategy for achieving structural complexity and molecular
diversity with the same starting materials. We then sought for appropriate reaction conditions to
synthesize product 4a (Table S1, entries 15-20). The addition of NaOAc to the reaction mixture
instead of Cu(OAc). HO under argon atmosphere resulted in a completely different
chemoselectivity, providing 4a in 68% yield (Table S1, entry 15). Other additives, such as CsOAc,
AgOAc, AgTFA and K3PO4 were less effective (Table S1, entries 16-19). The yield of 4a could
be further increased to 75 % when the temperature was reduced to 80 <C (Table S1, entry 20). At
this point, we were delighted to find two optimized reactions, which we referred to as condition A
and condition B, producing the corresponding indole-fused dihydrobenzofurans 3a and 4a in good

yields.
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4. Experimental Procedures

R1
O [Cp*RhCl,], (5.0 mol %)
P NG R® Cu(OAc), *H,0 (30.0 mol %)
= \[( DMAC (3.0 mL), 100 °C
R4 O 0O, (1.0 atm), 10 h
NH -X-Y- : Linkers
R2 1 3

Figure S28. Preparation of compounds 3
A sealed tube was charged with 2-alkynylanilines 1 (0.05 mmol, 1.0 equiv), [Cp"RhCl]. (1.6
mg, 5.0 mol %), Cu(OAc).-H20 (3.0 mg, 30.0 mol %) in DMAC (3.0 mL). Under oxygen
atmosphere, the reaction mixture was stirred at 100 °C for 10 h. The mixture was cooled to room
temperature. Then saturated ammonium chloride solution was added to the reaction mixture and
extracted with EtOAc. The combined organic phase was washed with saturated brine and dried
over Na2SOs. The solvent was evaporated, and the residue was purified by flash chromatography

on silica gel (petroleum ether/ethyl acetate) to afford the corresponding products 3.

R1
O [Cp*RhCly]5 (5.0 mol %)
P NG R? NaOAc (2.1 equiv)
= \W DMAC (3.0 mL), 80 °C
R4 O Ar, 10 h
NH -X-Y- : Linkers
R2 1 4

Figure S29. Preparation of compounds 4
A sealed tube was charged with 2-alkynylanilines 1 (0.05 mmol, 1.0 equiv), [Cp"RhCl2]2 (1.6
mg, 5.0 mol %), NaOAc (2.1 equiv) in DMAC (3.0 mL). Under argon atmosphere, the reaction
mixture was stirred at 80 °C for 10 h. The mixture was cooled to room temperature. Then saturated
ammonium chloride solution was added to the reaction mixture and extracted with EtOAc. The
combined organic phase was washed with saturated brine and dried over Na.SOa. The solvent was
evaporated, and the residue was purified by flash chromatography on silica gel (petroleum

ether/ethyl acetate) to afford the corresponding products 4.
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5. Mechanistic Experiments

5.1. Control Experiments of Compound 2a

Me} Conditions A
;I's O [Cp*RhCl5],
O N O Cu(OAc), *H,O
/ DMAC, 100 °C, O, 10 h
E /O 82% recovered (2a)

2a Me

Figure S30. Control experiments of compound 2a under conditions A
A sealed tube was charged with 2-alkynylaniline 2a (0.05 mmol, 1.0 equiv), [Cp'RhCl]2 (1.6
mg, 5.0 mol %), Cu(OAc)2-H20 (3.0 mg, 30.0 mol %) in DMAC (3.0 mL). Under oxygen
atmosphere, the reaction mixture was stirred at 100 °C for 10 h. The mixture was cooled to room
temperature. Then saturated ammonium chloride solution was added to the reaction mixture and
extracted with EtOAc. The combined organic phase was washed with saturated brine and dried
over NaxSO4. The solvent was evaporated, and the residue was purified by flash chromatography

on silica gel (petroleum ether/ethyl acetate) to recover the product 2a in 82 % vyield.

Conditions B
Ts )/_\ o) [CP*RNCly], Ts )/_\ 0
N NaOAc N
O / O DMAC, 80 °C, Ar, 10 h O / O
0 78% recovered (2a) Me o)
Y "

Me 4a

2a

Figure S31. Control experiments of compound 2a under conditions B
A sealed tube was charged with 2-alkynylaniline 2a (0.05 mmol, 1.0 equiv), [Cp 'RhCl2]2 (1.6
mg, 5.0 mol %), NaOAc (2.1 equiv) in DMAC (3.0 mL). Under argon atmosphere, the reaction
mixture was stirred at 80 °C for 10 h. The mixture was cooled to room temperature. Then saturated
ammonium chloride solution was added to the reaction mixture and extracted with EtOAc. The
combined organic phase was washed with saturated brine and dried over Na.SOa. The solvent was
evaporated, and the residue was purified by flash chromatography on silica gel (petroleum

ether/ethyl acetate) to recover the product 2a in 78 % yield.
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5.2. Deuterated Labeling Experiment of Compound 1p

Conditions A 8% D 28% D —_

Me [Cp*RhCI2]2 Ts\ HID  Me Ts HID Me

O ) e )
"DMAC, 100 °C 100 °C
0, 10 h

78% D—H/DH/ID O

Ts > P D,O (0.3 mL) \) / wl

Me Me
1p [D1,-2p, 23% yield [D],-3p, 17% yield

Figure S32. Deuterated labeling experiment of compound 1p

A sealed tube was charged with 2-alkynylaniline 1p (0.05 mmol, 1.0 equiv), [Cp"RhCl2]2 (1.6
mg, 5.0 mol %), Cu(OAc)2-H20 (3.0 mg, 30.0 mol %), D,O (0.3 mL) in DMAC (3.0 mL). Under
oxygen atmosphere, the reaction mixture was stirred at 100 °C for 10 h. The mixture was cooled
to room temperature. Then saturated ammonium chloride solution was added to the reaction
mixture and extracted with EtOAc. The combined organic phase was washed with saturated brine
and dried over NaSO4. The solvent was evaporated, and the residue was purified by flash
chromatography on silica gel (petroleum ether/ethyl acetate) to afford [D]n-2p and [D]s-3p in 23%

and 17% yield, respectively.
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Figure S33. *H NMR spectra for compound [D]»-2p
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Figure S34. *H NMR spectra for compound [D]»-3p

5.3. Deuterated Labeling Experiment of Compound la
Me Me

Me 8% D )\\ 0 )\
)—\ Conditions B 20% D~
o Ts\ HD 0O Ts HD o
[Cp*RNhCl], l\/l
Cr=—p i TN -
- DMAC, 80 °C 7/
NH 0 Ar, 10 h 91% D—H/DH/D © 78% D —H/D
s’ >_/ D,O0 (0.3 mL) > / H T
Me M 7% D—=HI/D
1a [D],-2a, 51% yield [D],-4a, 26% yield

Figure S35. Deuterated labeling experiment of compound 1a

A sealed tube was charged with 2-alkynylaniline 1a (0.05 mmol, 1.0 equiv), [Cp"RhCI2]2 (1.6

mg, 5.0 mol %), NaOAc (2.1 equiv), D2O (0.3 mL) in DMAC (3.0 mL). Under argon atmosphere,

the reaction mixture was stirred at 80 °C for 10 h. The mixture was cooled to room temperature.

Then saturated ammonium chloride solution was added to the reaction mixture and extracted with

EtOAc. The combined organic phase was washed with saturated brine and dried over Na,SQO4. The

solvent was evaporated, and the residue was purified by flash chromatography on silica gel

(petroleum ether/ethyl acetate) to afford [D]n-2a and [D]s-4a in 51% and 26% yield, respectively.
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Figure S37. *H NMR spectra for compound [D]n-4a
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5.4. Kinetic Isotope Effect

Me

_/E

H e}
H = )
Conditions A
NH H (0]

/
Ts \F [CP*RNClyl,

1a Me Cu(OAG), *H,0
* Me DMAC, O,

70% D\ _/\= 20 min, 100 °C
KHIKD =1.0

D 0
/NH D 0

70% D

Dy-1a Me

Ts

Figure S38. Kinetic isotope effect
A sealed tube was charged with 2-alkynylaniline 1a (0.0571 mmol) and D3-1a (0.1429 mmol),
[Cp"RNCI2]2 (6.2 mg, 5.0 mol %), Cu(OAc)2-H20 (12.0 mg, 30.0 mol %) in DMAC (12.0 mL).
Under oxygen atmosphere, the reaction mixture was stirred at 100 °C for 20 min. The mixture was
cooled to room temperature. Then saturated ammonium chloride solution was added to the reaction
mixture and extracted with EtOAc. The combined organic phase was washed with saturated brine
and dried over NaSO4. The solvent was evaporated, and the residue was purified by flash

chromatography on silica gel to afford 3a and D2-3a in 38% yield.
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Figure S39. *H NMR spectra for 3a and D,-3a
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5.5 Intermediate Trapping Experiments

/
\ Si—
—Si N
[CP*RhCl,], (5.0 mol %) VAN __

=7 _ Cu(OAc),*H,0 (2.1 equiv)

O " _A~_Si T DMAC (3.0 mL), 80 °C O \ O O N\ O
Ar, 16 h
0 “ : \
Ts Ts Ts
5 6 7, 44% yield 10, 0% yield

Figure S40. Rh(I11)-Catalyzed C—H alkenylation of 5 and 6

A sealed tube was charged with 2-alkynylaniline 5 (0.1 mmol, 1.0 equiv), allyltrimethylsilane
6 (0.4 mmol, 4.0 equiv), [Cp"RhCI2]2 (3.1 mg, 5.0 mol %), Cu(OAc)2-H20 (0.21 mmol, 2.1 equiv)
in DMAC (3.0 mL). Under argon atmosphere, the reaction mixture was stirred at 80 °C for 16 h.
The mixture was cooled to room temperature. The saturated ammonium chloride solution was
added to the reaction mixture and extracted with EtOAc. The combined organic phase was washed
with saturated brine and dried over Na,SO4. The solvent was evaporated, and the residue was
purified by flash chromatography on silica gel (petroleum ether/ethyl acetate) to afford the only
product 7 in 44% yield (compound 10 not detected).

CO,Me| MeO,C
O [CD*RClyl, (5.0 mol %) MeO,C COMe
NaOAc (1.0 equiv)
O ' Meo)% DMAC10mL)SOC N O O P O
NH Ar, 16 h N N
Ts Ts s
5 8 9, 67% yield 11, 0% yield

Figure S41. Rh(ll)-Catalyzed C—H alkylation of 5 and 8

A sealed tube was charged with 2-alkynylaniline 5 (0.1 mmol, 1.0 equiv), dimethyl 2-
diazomalonate 8 (0.2 mmol, 2.0 equiv), [Cp"RhCI]2 (3.1 mg, 5.0 mol %), NaOAc (0.1 mmol, 1.0
equiv) in DMAC (1.0 mL). Under argon atmosphere, the reaction mixture was stirred at 50 °C for
16 h. The mixture was cooled to room temperature. Then saturated ammonium chloride solution
was added to the reaction mixture and extracted with EtOAc. The combined organic phase was
washed with saturated brine and dried over Na,SO4. The solvent was evaporated, and the residue
was purified by flash chromatography on silica gel (petroleum ether/ethyl acetate) to afford the

only product 9 in 67% yield (compound 11 not detected).
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6. Gram-Scale Experiments

6.1 Gram-Scale Experiment of 1a

Me

0 [Cp*RhCly], (5.0 mol %)
Q _ O Cu(OAc), *H,0 (30.0 mol %)
T DMAC (240.0 mL), 100 °C
NH 0 0O, (1.0 atm), 10 h
/

TS 4.0 mmol scale
1a Me 3a, 1.51 g, 78% yield

Figure S42. Gram-scale experiment of 1a

A sealed tube was charged with 2-alkynylanilines 1a (4.0 mmol, 1.0 equiv), [Cp"RhCl.]2 (124
mg, 5.0 mol %), Cu(OACc)2-H20 (239.6 mg, 30.0 mol %) in DMAC (240.0 mL). Under an oxygen
atmosphere, the reaction mixture was stirred at 100 °C for 10 h. Then the mixture was cooled to
room temperature and saturated ammonium chloride solution was added to the reaction mixture
and extracted with EtOAc. The combined organic phase was washed with saturated brine and dried
over NaxSO4. The solvent was evaporated, and the residue was purified by flash chromatography
on silica gel (petroleum ether/ethyl acetate) to afford the corresponding product 3a (1.51 g, 78%
yield).

6.2 Gram-Scale Experiment of 1f

Me

B4 3 0 [CP*RNCly], (5.0 mol %)
5 2 _ O Cu(OAc); *H,0 (30.0 mol %)
2 DMAC (180.0 mL), 100 °C
6 \H o 0, (1.0 atm), 10 h
Ts/ _>= 3.0 mmol scale
Br

1f Me 3f, 1.04 g, 61% yield

Figure S43. Gram-scale experiment of 1f

A sealed tube was charged with 2-alkynylanilines 1f (3.0 mmol, 1.0 equiv), [Cp"RhCl2]2 (92.7
mg, 5.0 mol %), Cu(OAc)2-H20 (179.7 mg, 30.0 mol %) in DMAC (180.0 mL). Under an oxygen
atmosphere, the reaction mixture was stirred at 100 °C for 10 h. Then the mixture was cooled to
room temperature and saturated ammonium chloride solution was added to the reaction mixture
and extracted with EtOAc. The combined organic phase was washed with saturated brine and dried
over NaxSO4. The solvent was evaporated, and the residue was purified by flash chromatography
on silica gel (petroleum ether/ethyl acetate) to afford the corresponding product 3f (1.04 g, 61%
yield).
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7. Characterization of the Products

5a-methyl-2-((2-methylallyl)oxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazole
(3a):

19.9 mg, 82% vyield; pale yellow solid, m. p. 155-156 °C; 'H NMR (300 MHz, CDCls) § 8.29 (d,
J =8.2 Hz, 1H), 7.39 — 7.24 (m, 6H), 6.98 (d, J = 8.2 Hz, 2H), 6.41 (d, J = 1.8 Hz, 1H), 5.16 (s,
1H), 5.00 (s, 1H), 4.55 — 4.46 (m, 3H), 4.33 (d, J = 8.3 Hz, 1H), 2.86 — 2.64 (m, 2H), 2.24 (s, 3H),
1.87 (s, 3H), 1.00 (s, 3H) ppm; 13C NMR (75 MHz, CDCl3) § 160.2, 157.9, 144.6, 141.0, 139.9,
135.0, 133.2,131.2, 129.0, 126.9, 126.4, 125.7, 124.7, 118.6, 117.8, 112.7, 105.1, 97.9, 86.5, 72.3,
40.3, 33.1, 22.4, 21.5, 19.6 ppm; HRMS (ESI) m/z Calcd for [C2sH27NO4S+H]* 486.1734, found
486.1736.

5a,9-dimethyl-2-((2-methylallyl)oxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-
ab]carbazole (3b):

18.4 mg, 74% vyield; yellow solid, m. p. 138-139 °C; 'H NMR (300 MHz, CDCls) § 8.09 (s, 1H),
7.32 -7.25 (m, 3H), 7.17 — 7.05 (m, 2H), 6.97 (d, J = 7.9 Hz, 2H), 6.38 (s, 1H), 5.15 (s, 1H), 4.99
(s, 1H), 4.50 — 4.47 (m, 3H), 4.27 (d, J = 8.2 Hz, 1H), 2.79 — 2.56 (m, 2H), 2.50 (s, 3H), 2.23 (s,
3H), 1.86 (s, 3H), 0.95 (s, 3H) ppm; 3C NMR (75 MHz, CDCl3) & 160.2, 157.8, 144.5, 141.0,
140.3, 135.9, 134.2, 133.4, 129.0, 128.9, 126.9, 126.5, 126.1, 125.9, 124.5, 118.2, 118.0, 112.6,
104.9, 97.6, 86.5, 72.3, 40.3, 33.1, 22.3, 22.1, 21.4, 19.5 ppm; HRMS (ESI) m/z Calcd for
[C30H29NO4S+H]" 500.1890, found 500.1890.
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5a,8-dimethyl-2-((2-methylallyl)oxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-
ab]carbazole (3c):

18.1 mg, 72% yield; white solid, m. p. 138-139 °C; 'H NMR (300 MHz, CDCls) 6 8.14 (d, J =
8.5 Hz, 1H), 7.32 — 7.30 (m, 3H), 7.15 (d, J = 8.5 Hz, 1H), 7.08 (s, 1H), 6.96 (d, J = 8.1 Hz, 2H),
6.39 (d, J = 1.7 Hz, 1H), 5.15 (s, 1H), 4.99 (s, 1H), 4.55 — 4.46 (m, 3H), 4.29 (d, J = 8.3 Hz, 1H),
2.81—2.58 (m, 2H), 2.39 (s, 3H), 2.23 (s, 3H), 1.86 (s, 3H), 0.97 (s, 3H) ppm; *C NMR (75 MHz,
CDCl3) 6 160.2, 157.9, 144.5, 141.0, 138.0, 135.0, 134.4, 133.3, 131.4, 129.0, 127.0, 126.9, 126.3,
125.8, 124.7, 118.6, 117.5, 112.6, 105.0, 97.8, 86.5, 72.3, 40.3, 33.1, 22.3, 21.4, 21.3, 19.5 ppm;
HRMS (ESI) m/z Calcd for [C30H2sNO4S+H]* 500.1890, found 500.1894.

MeO
8-methoxy-5a-methyl-2-((2-methylallyl)oxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-

ab]carbazole (3d):

17.3 mg, 67% yield; gray solid, m. p. 156-157 °C; *H NMR (300 MHz, CDCl3) 6 8.16 (d, J=9.1
Hz, 1H), 7.32 — 7.29 (m, 3H), 6.99 — 6.92 (m, 3H), 6.73 (d, J = 2.5 Hz, 1H), 6.40 (d, J = 1.8 Hz,
1H), 5.15 (s, 1H), 4.99 (s, 1H), 4.55 — 4.46 (m, 3H), 4.30 (d, J = 8.3 Hz, 1H), 3.82 (s, 3H), 2.79 —
2.60 (M, 2H), 2.24 (s, 3H), 1.87 (s, 3H), 0.96 (s, 3H) ppm; 3C NMR (75 MHz, CDCl3) § 160.3,
157.9, 157.4, 1445, 141.0, 135.9, 134.2, 133.3, 132.4, 129.0, 127.0, 126.3, 125.7, 124.7, 118.8,
113.8, 112.6, 105.2, 101.5, 98.0, 86.5, 72.4, 55.5, 40.3, 33.2, 22.4, 21.4, 19.5 ppm; HRMS (ESI)
m/z Calcd for [C30H20NOsS+H]* 516.1839, found 500.1840.
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8-chloro-5a-methyl-2-((2-methylallyl)oxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-
ab]carbazole (3e):

19.6 mg, 75% vyield; pale yellow solid, m. p. 151-152 °C; 'H NMR (300 MHz, CDCls) § 8.19 (d,
J = 8.7 Hz, 1H), 7.31 — 7.26 (m, 5H), 6.99 (d, J = 8.2 Hz, 2H), 6.41 (d, J = 1.6 Hz, 1H), 5.15 (s,
1H), 5.00 (s, 1H), 4.55 — 4.46 (m, 3H), 4.30 (d, J = 8.4 Hz, 1H), 2.77 — 2.58 (m, 2H), 2.25 (s, 3H),
1.87 (s, 3H), 0.95 (s, 3H) ppm; 3C NMR (75 MHz, CDCls) 5 160.3, 158.0, 144.9, 140.9, 138.1,
136.4, 133.1, 132.5, 130.6, 129.2, 126.8, 125.6, 125.2, 124.9, 118.8, 118.3, 112.7, 105.3, 98.3,
86.4, 72.4, 40.3, 32.9, 22.3, 21.4, 19.5 ppm; HRMS (ESI) m/z Calcd for [CagH26CINO4S+H]*
520.1344, found 520.1344.

8-bromo-5a-methyl-2-((2-methylallyl)oxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-
ab]carbazole (3f):

18.4 mg, 65% vyield; pale yellow solid, m. p. 150-151 °C; *H NMR (300 MHz, CDCls) § 8.15 (d,
J=9.2 Hz, 1H), 7.44 — 7.42 (m, 2H), 7.32 — 7.29 (m, 3H), 7.00 (d, J = 8.0 Hz, 2H), 6.42 (s, 1H),
5.15 (s, 1H), 5.00 (s, 1H), 4.53 — 4.46 (m, 3H), 4.31 (d, J = 8.3 Hz, 1H), 2.78 — 2.59 (m, 2H), 2.26
(s, 3H), 1.87 (s, 3H), 0.95 (s, 3H) ppm; *C NMR (75 MHz, CDCls) & 160.3, 157.9, 145.0, 140.9,
138.5, 136.2, 133.0, 132.9, 129.2, 128.8, 126.8, 125.1, 125.1, 124.9, 121.4, 119.2, 118.4, 112.7,
105.2, 98.3, 86.4, 72.3, 40.3, 32.9, 22.3, 215, 19.5 ppm; HRMS (ESI) m/z Calcd for
[C29H26BrNO4S+H]* 564.0839, found 564.0837.
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MeO,C

methyl-5a-methyl-2-((2-methylallyl)oxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-
ab]carbazole-8-carboxylate (3g):
14.8 mg, 54% vyield; pale yellow solid, m. p. 141-142 °C; 'H NMR (300 MHz, CDCls) § 8.33 (d,
J = 9.2 Hz, 1H), 8.04 — 8.01 (m, 2H), 7.34 — 7.31 (m, 3H), 6.99 (d, J = 8.1 Hz, 2H), 6.42 (d, J =
1.5 Hz, 1H), 5.16 (s, 1H), 5.01 (s, 1H), 4.55 — 4.47 (m, 3H), 4.33 (d, J = 8.4 Hz, 1H), 3.93 (s, 3H),
2.92 — 2.67 (m, 2H), 2.24 (s, 3H), 1.87 (s, 3H), 0.98 (s, 3H) ppm; *C NMR (75 MHz, CDCl3) §
167.0, 160.3, 158.0, 145.0, 142.6, 140.9, 136.3, 133.3, 131.1, 129.2, 126.8, 126.7, 126.6, 126.0,
125.2, 125.0, 120.7, 117.4, 112.7, 105.3, 98.3, 86.5, 72.4, 52.2, 40.3, 33.1, 22.3, 21.5, 19.5 ppm;
HRMS (ESI) m/z Calcd for [CaiHasNOsS+H]* 544.1788, found 544.1797.

5a-methyl-2-((2-methylallyl)oxy)-12-tosyl-5a,6,8,9,10,12-hexahydro-5H-benzofuro[4,3-
ab]cyclopenta[h]carbazole (3h):

13.5 mg, 51% yield; brown solid, m. p. 149-150 °C; 'H NMR (300 MHz, CDCl3) 6 8.12 (s, 1H),
7.33-7.29 (m, 3H), 7.11 (s, 1H), 6.98 (d, J = 7.9 Hz, 2H), 6.38 (s, 1H), 5.15 (s, 1H), 5.00 (s, 1H),
4.55 — 4.46 (m, 3H), 4.30 (d, J = 8.3 Hz, 1H), 3.11 — 2.99 (m, 2H), 2.92 (t, J = 7.3 Hz, 2H), 2.80
—2.59 (M, 2H), 2.24 (s, 3H), 2.18 — 2.08 (m, 2H), 1.87 (s, 3H), 0.95 (s, 3H) ppm; *C NMR (75
MHz, CDCls) 6 160.2, 157.8, 144.4,143.1, 141.3, 141.0, 139.2, 134.2, 133.4, 130.1, 129.0, 126.9,
126.6, 126.0, 124.4, 113.7, 113.6, 112.7, 104.8, 97.5, 86.5, 72.3, 40.3, 33.2, 32.4, 26.1, 22.2, 21.5,
19.6 ppm; HRMS (ESI) m/z Calcd for [Cs2H3iNO4S+H]* 526.2047, found 526.2054.
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5a-methyl-2-((2-methylallyl)oxy)-11-(methylsulfonyl)-5,5a,6,11-tetrahydrobenzofuro[4,3-
ab]carbazole (3i):

8.2 mg, 40% yield; brown solid, m. p. 159-160 °C; 'H NMR (300 MHz, CDCls) § 8.13 - 8.10 (m,
1H), 7.53 — 7.50 (m, 1H), 7.41 — 7.34 (m, 2H), 7.15 (d, J = 1.8 Hz, 1H), 6.40 (d, J = 1.8 Hz, 1H),
5.12 (s, 1H), 4.99 (s, 1H), 4.61 (d, J = 8.3 Hz, 1H), 4.45 (s, 2H), 4.3 (d, J = 8.4 Hz, 1H), 3.10 —
2.79 (m, 2H), 2.73 (s, 3H), 1.84 (s, 3H), 1.35 (s, 3H) ppm; 13C NMR (75 MHz, CDCls)  160.4,
158.0, 140.9, 139.6, 134.7, 130.7, 126.1, 1255, 125.1, 124.9, 119.0, 116.8, 112.8, 105.0, 98.0,
86.4, 72.4, 40.5, 37.7, 33.2, 23.2, 19.5 ppm; HRMS (ESI) m/z Calcd for [C2sH23NO4S+Na]*
432.1240, found 432.1243.

5a-ethyl-2-(2-methylenebutoxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazole
3J):

16.3 mg, 63% yield; white solid, m. p. 86-87 °C; *H NMR (300 MHz, CDCl3) § 8.30 (d, J = 8.2
Hz, 1H), 7.38 — 7.24 (m, 6H), 6.97 (d, J = 8.1 Hz, 2H), 6.38 (d, J = 1.8 Hz, 1H), 5.19 (s, 1H), 5.01
(s, 1H), 4.64 — 4.51 (m, 3H), 4.28 (d, J = 8.6 Hz, 1H), 2.89 — 2.60 (M, 2H), 2.24 — 2.18 (m, 5H),
1.29 — 1.06 (m, 5H), 0.72 (t, J = 7.4 Hz, 3H) ppm; 2¥C NMR (75 MHz, CDCl3) & 160.5, 158.7,
146.6, 144.5, 139.9, 135.2, 133.6, 131.2, 129.0, 126.8, 126.3, 126.0, 125.6, 124.7, 122.8, 118.5,
117.9,110.8, 105.2, 97.6, 83.9, 71.6, 44.2, 31.9, 27.4, 25.9, 21.4, 12.0, 8.7 ppm; HRMS (ESI) m/z
Calcd for [C31H31NO4S+H]* 514.2047, found 514.2038.
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5a-((benzyloxy)methyl)-2-((2-((benzyloxy)methyl)allyl)oxy)-11-tosyl-5,5a,6,11-
tetrahydrobenzofuro[4,3-ab]carbazole (3k):

22.1 mg, 62% vyield; brown oil; *H NMR (300 MHz, CDCls) & 8.31 (d, J = 8.1 Hz, 1H), 7.42 —
7.28 (m, 9H), 7.25 — 7.15 (m, 5H), 7.11 — 7.08 (m, 2H), 6.85 (d, J = 8.1 Hz, 2H), 6.39 (d, J = 1.8
Hz, 1H), 5.41 (s, 1H), 5.34 (s, 1H), 4.94 (d, J = 8.7 Hz, 1H), 4.70 — 4.55 (m, 4H), 4.35 — 4.11 (m,
5H), 3.37 (d, J = 16.4 Hz, 1H), 3.23 (d, J = 8.9 Hz, 1H), 2.81 (dd, J = 8.9, 1.1 Hz, 1H), 2.53 (d, J
=16.4 Hz, 1H), 2.17 (s, 3H) ppm; 3C NMR (75 MHz, CDCl3) § 160.7, 158.9, 144.4, 141.4, 140.0,
138.2, 138.0, 135.0, 133.6, 131.1, 129.0, 128.3, 127.7, 127.5, 126.8, 126.8, 126.6, 125.9, 125.8,
124.9, 120.3, 118.9, 117.8, 115.1, 105.3, 97.9, 82.7, 72.8, 72.2, 70.8, 69.4, 69.3, 45.1, 27.6, 21.5
ppm; HRMS (ESI) m/z Calcd for [Ca3H3sNOsS+H]* 698.2571, found 698.2576.

2-(but-3-en-1-yloxy)-12-tosyl-6,6a,7,12-tetrahydro-5H-chromeno[5,4-ab]carbazole (3I):

11.1 mg, 46% vyield; brown solid, m. p. 145-146 °C; *H NMR (300 MHz, CDCl3) § 8.23 (d, J =
8.2 Hz, 1H), 7.35 — 7.19 (m, 6H), 6.95 (d, J = 8.3 Hz, 2H), 6.39 (d, J = 2.4 Hz, 1H), 6.00 — 5.86
(m, 1H), 5.21 — 5.08 (m, 2H), 4.40 (dt, J = 10.9, 2.9 Hz, 1H), 4.15 — 4.03 (m, 3H), 2.84 — 2.69 (m,
2H), 2.60 — 2.53 (M, 2H), 2.24 (s, 3H), 2.20 — 2.09 (m, 2H), 1.98 — 1.85 (m, 1H) ppm; 3C NMR
(75 MHz, CDCls) 6 158.0, 154.1, 144.2, 140.2, 137.2, 134.6, 132.4, 131.0, 129.6, 128.7, 127.4,
127.0, 125.5, 124.9, 118.7, 118.4, 116.9, 112.8, 107.7, 102.4, 67.4, 65.9, 33.6, 30.3, 29.3, 27.5,
21.5 ppm; HRMS (ESI) m/z Calcd for [CaoH27NO4S+H]* 486.1734, found 486.1733.
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6a-methyl-2-((3-methylbut-3-en-1-yl)oxy)-12-tosyl-6,6a,7,12-tetrahydro-5H-chromeno[5,4-
ab]carbazole (3m):

18.7 mg, 73% vyield; pale yellow solid, m. p. 110-111 °C; *H NMR (300 MHz, CDCls) § 8.30 (d,
J = 8.2 Hz, 1H), 7.37 — 7.23 (m, 6H), 6.95 (d, J = 8.1 Hz, 2H), 6.36 (d, J = 2.4 Hz, 1H), 4.83 (s,
2H), 4.35 — 4.26 (M, 2H), 4.22 — 4.09 (m, 2H), 2.64 — 2.35 (m, 4H), 2.22 (m, 3H), 2.02 — 1.94 (m,
1H), 1.82 — 1.79 (m, 4H), 0.88 (s, 3H) ppm; 13C NMR (75 MHz, CDCls) § 157.8, 153.1, 144.5,
142.3, 140.2, 136.2, 133.3, 131.5, 129.0, 128.5, 127.2, 125.7, 125.4, 124.8, 118.6, 118.3, 116.4,
111.9, 108.0, 102.5, 66.6, 62.6, 37.2, 36.7, 35.4, 29.7, 24.7, 22.8, 21.4 ppm; HRMS (ESI) m/z
Calcd for [C31H31NO4S+H]* 514.2047, found 514.2044.

6a-methyl-2-(((2-methylallyl)oxy)methyl)-12-tosyl-6,6a,7,12-tetrahydro-4H-
isochromenol5,4-ab]carbazole (3n):

11.7 mg, 46% vyield; pale yellow solid, m. p. 149-150 °C; 'H NMR (300 MHz, CDCls) § 8.31 (d,
J =8.2 Hz, 1H), 7.95 (s, 1H), 7.38 — 7.24 (m, 5H), 7.01 (s, 1H), 6.95 (d, J = 8.1 Hz, 2H), 5.06 (s,
1H), 4.98 — 4.80 (m, 3H), 4.55 (s, 2H), 4.06 — 3.97 (m, 2H), 3.91 (d, J = 10.7 Hz, 1H), 3.55 (d, J
=10.7 Hz, 1H), 2.46 (d, J = 16.3 Hz, 1H), 2.29 — 2.22 (m, 4H), 1.80 (s, 3H), 0.99 (s, 3H) ppm; 13C
NMR (75 MHz, CDCl3) ¢ 144.6, 142.1, 140.2, 136.2, 135.7, 135.1, 133.1, 132.6, 131.5, 129.0,
127.2,126.9, 126.2, 125.5, 125.0, 124.9, 122.5, 118.6, 118.3, 112.4, 75.9, 74.3, 71.7, 68.1, 32.7,
29.8, 23.1, 21.4, 19.6 ppm; HRMS (ESI) m/z Calcd for [CaiH31NO4S+K]* 552.1605, found
552.1610.
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5a-methyl-5-oxo-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazol-2-yl methacrylate
(30):

11.3 mg, 44% yield; pale yellow solid, m. p. 180-181 °C; 'H NMR (300 MHz, CDCls) § 8.29 (d,
J=8.3Hz, 1H), 7.67 (d, J = 1.4 Hz, 1H), 7.44 — 7.27 (m, 5H), 7.02 (d, J = 8.1 Hz, 2H), 6.88 (d, J
= 1.4 Hz, 1H), 6.40 (s, 1H), 5.81 (s, 1H), 3.03 — 2.81 (M, 2H), 2.26 (s, 3H), 2.10 (s, 3H), 1.24 (s,
3H) ppm; 3C NMR (75 MHz, CDCls) & 178.9, 165.7, 151.9, 151.2, 145.1, 139.8, 135.6, 133.4,
133.4, 130.5, 129.3, 127.8, 127.0, 126.9, 126.7, 125.9, 125.2, 125.1, 119.1, 117.6, 116.1, 105.1,
41.7,28.3,21.5,21.2, 18.3 ppm; HRMS (ESI) m/z Calcd for [C29H23NOsS+Na]* 536.1138, found
536.1133.

2,5a-dimethyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazole (3p):

14.3 mg, 67% yield; pale yellow solid, m. p. 242-243 °C; *H NMR (300 MHz, CDCls) § 8.28 (d,
J=8.2 Hz, 1H), 7.51 (s, 1H), 7.37 — 7.23 (m, 5H), 6.97 (d, J = 8.1 Hz, 2H), 6.60 (s, 1H), 4.54 (d,
J=8.3Hz, 1H), 4.31 (d, J = 8.3 Hz, 1H), 2.87 — 2.64 (m, 2H), 2.43 (s, 3H), 2.24 (s, 3H), 1.05 (5,
3H) ppm; 3C NMR (75 MHz, CDCls) § 157.3, 144.6, 139.9, 139.0, 135.2, 133.2, 131.4, 129.5,
129.0, 127.0, 126.0, 125.6, 125.5, 124.7, 119.8, 118.6, 117.8, 110.1, 86.2, 40.7, 33.1, 22.3, 22.2,
21.5 ppm; HRMS (ESI) m/z Calcd for [CasH23NO3S+H]* 430.1471, found 430.1470.

S75



2-(tert-butyl)-5a-methyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazole (3q):

14.1 mg, 60% yield; brown solid, m. p. 227-228 °C; *H NMR (300 MHz, CDCl3) 6 8.29 (d, J =
8.2 Hz, 1H), 7.77 (s, 1H), 7.37 — 7.23 (m, 5H), 6.97 (d, J = 7.9 Hz, 2H), 6.83 (s, 1H), 4.54 (d, J =
8.3 Hz, 1H), 4.32 (d, J = 8.3 Hz, 1H), 2.87 — 2.66 (m, 2H), 2.23 (s, 3H), 1.39 (s, 9H), 1.03 (s, 3H)
ppm; C NMR (75 MHz, CDCl3) 6 157.1, 152.8, 144.5, 139.8, 135.4, 133.3, 131.3, 129.3, 129.0,
126.9, 125.6, 125.4, 125.1, 124.6, 118.5, 117.8, 116.9, 106.6, 86.2, 40.6, 35.4, 33.0, 31.6, 22.3,
21.5 ppm; HRMS (ESI) m/z Calcd for [CasH20NO3S+H]* 472.1941, found 472.1931.

5a-methyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazol-2-yl pivalate (3r):

20.0 mg, 78% vyield; pale yellow solid, m. p. 170-171 °C; *H NMR (300 MHz, CDCls) & 8.29 (d,
J=8.3Hz, 1H), 7.40 — 7.24 (m, 6H), 6.98 (d, J = 8.1 Hz, 2H), 6.48 (d, J = 1.7 Hz, 1H), 4.55 (d, J
= 8.3 Hz, 1H), 4.35 (d, J = 8.4 Hz, 1H), 2.87 — 2.66 (m, 2H), 2.24 (s, 3H), 1.39 (s, 9H), 1.00 (s,
3H) ppm; 3C NMR (75 MHz, CDCls) 6 177.3, 157.5, 151.8, 144.7, 139.9, 134.3, 133.2, 131.0,
129.3, 129.1, 127.0, 126.5, 125.9, 124.8, 118.7, 117.8, 112.5, 103.9, 86.5, 40.5, 39.1, 32.8, 27.2,
22.2,21.5 ppm; HRMS (ESI) m/z Calcd for [C30H29NOsS+Na]* 538.1659, found 538.1664.
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tert-butyl (5a-methyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazol-2-yl)
carbonate (3s):

18.2 mg, 68% vyield; brown solid, m. p. 164-165 °C; *H NMR (300 MHz, CDCl3) 4 8.28 (d, J =
8.2 Hz, 1H), 7.53 (s, 1H), 7.39 — 7.23 (m, 5H), 6.97 (d, J = 7.9 Hz, 2H), 6.59 (s, 1H), 4.54 (d, J =
8.4 Hz, 1H), 4.33 (d, J = 8.3 Hz, 1H), 2.87 — 2.63 (m, 2H), 2.23 (s, 3H), 1.58 (s, 9H), 0.99 (s, 3H)
ppm; C NMR (75 MHz, CDCls) 6 157.4, 152.1, 151.7, 144.7, 139.8, 134.1, 133.1, 130.9, 129.5,
129.0, 126.9, 126.6, 125.9, 125.8, 124.7, 118.7, 117.7, 112.5, 103.7, 86.5, 83.5, 40.4, 32.7, 27.7,
22.1, 21.4 ppm; HRMS (ESI) m/z Calcd for [C3oH20NOeS+NH4]" 549.2054, found 549.2049.

5a-methyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazol-2-yl 4-
methylbenzenesulfonate (3t):

24.9 mg, 85% vyield; brown solid, m. p. 199-200 °C; 'H NMR (300 MHz, CDCls) 6 8.26 (d, J =
8.3 Hz, 1H), 7.85 (d, J = 8.3 Hz, 2H), 7.40 — 7.24 (m, 6H), 7.17 (d, J = 8.3 Hz, 2H), 6.96 (d, J =
8.1 Hz, 2H), i6.60 (d, J = 1.8 Hz, 1H), 4.53 (d, J = 8.4 Hz, 1H), 4.32 (d, J = 8.5 Hz, 1H), 2.85 —
2.62 (m, 2H), 2.40 (s, 3H), 2.24 (s, 3H), 0.92 (s, 3H) ppm; 3C NMR (75 MHz, CDCls) & 157.3,
150.2, 145.3, 144.8, 139.9, 133.7, 133.3, 132.6, 130.8, 130.7, 129.9, 129.1, 128.5, 126.8, 126.7,
126.1, 125.9, 124.8, 118.8, 117.7, 113.0, 104.7, 86.4, 40.4, 32.6, 22.0, 21.7, 21.5 ppm; HRMS
(ESI) m/z Calcd for [Cs2H27NO6S2+NH4]" 603.1618, found 603.1619.
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2-(benzyloxy)-5a-methyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazole (3u):
13.6 mg, 52% yield; brown solid, m. p. 69-70 °C; 'H NMR (300 MHz, CDCls) 5 8.29 (d, J = 8.2
Hz, 1H), 7.50 (d, J = 7.4 Hz, 2H), 7.41 — 7.25 (m, 9H), 6.97 (d, J = 7.9 Hz, 2H), 6.45 (s, 1H), 5.19
—5.09 (M, 2H), 4.52 (d, J = 8.3 Hz, 1H), 4.31 (d, J = 8.3 Hz, 1H), 2.85 — 2.62 (m, 2H), 2.23 (s,
3H), 0.99 (s, 3H) ppm; ¥C NMR (75 MHz, CDCls) & 160.2, 157.9, 144.6, 139.8, 137.1, 134.9,
133.1, 131.2, 129.0, 128.5, 127.8, 127.7, 126.9, 126.5, 125.7, 125.7, 124.9, 124.7, 118.6, 117.8,
105.0, 98.0, 86.5, 70.5, 40.3, 33.1, 22.3, 21.5 ppm; HRMS (ESI) m/z Calcd for [C32HarNO4S+H]*
522.1734, found 522.1730.
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2-((tert-butyldimethylsilyl)oxy)-5a-methyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-
ab]carbazole (3v):

17.0 mg, 62% yield; pale yellow solid, m. p. 177-178 °C; *H NMR (300 MHz, CDCls) § 8.29 (d,
J=8.2 Hz, 1H), 7.38 — 7.22 (m, 6H), 6.97 (d, J = 8.1 Hz, 2H), 6.30 (d, J = 1.7 Hz, 1H), 4.50 (d, J
= 8.3 Hz, 1H), 4.30 (d, J = 8.3 Hz, 1H), 2.84 — 2.63 (m, 2H), 2.23 (s, 3H), 1.02 (s, 9H), 0.95 (s,
3H), 0.29 (s, 6H) ppm; 2¥C NMR (75 MHz, CDCls) & 157.7, 156.7, 144.5, 139.9, 135.0, 133.4,
131.2,129.0, 126.8, 126.1, 125.6, 125.5, 125.0, 124.7, 118.6, 117.9, 110.8, 102.3, 86.4, 40.4, 33.1,
25.7,22.3,21.4, 18.2, -4.4, -4.6 ppm; HRMS (ESI) m/z Calcd for [Ca1H3sNO4SSi+H]* 546.2129,
found 546.2127.
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2-methoxy-5a-methyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazole (3w):

8.2 mg, 37% yield; brown solid, m. p. 229-230 °C; *H NMR (300 MHz, CDCls) 6 8.29 (d, J =
8.2 Hz, 1H), 7.38 — 7.23 (m, 6H), 6.98 (d, J = 7.9 Hz, 2H), 6.37 (s, 1H), 4.53 (d, J = 8.3 Hz, 1H),
4.32 (d, J = 8.3 Hz, 1H), 3.88 (s, 3H), 2.86 — 2.64 (m, 2H), 2.23 (s, 3H), 1.00 (s, 3H) ppm; 13C
NMR (75 MHz, CDCl3) 6 161.1, 158.0, 144.6, 139.9, 135.0, 133.2, 131.2, 129.0, 126.9, 126.5,
125.7, 125.7, 124.7, 124.6, 118.6, 117.8, 104.2, 97.1, 86.6, 55.9, 40.3, 33.1, 22.4, 21.5 ppm;
HRMS (ESI) m/z Calcd for [CasH2sNOsS+H]* 446.1421, found 446.1402.
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2-(3,3-dimethyl-6-((2-methylallyl)oxy)-2,3-dihydrobenzofuran-4-yl)-1-tosyl-1H-indole (4a):
18.3 mg, 75% yield; white solid, m. p. 150-152 °C; 'H NMR (300 MHz, CDCls) 6 8.31 (d, J =
8.3 Hz, 1H), 7.58 (d, J = 8.3 Hz, 2H), 7.52 (d, J = 7.7 Hz, 1H), 7.41 — 7.36 (m, 1H), 7.29 (t, J =
7.2 Hz, 1H), 7.16 (d, J = 8.2 Hz, 2H), 6.52 (s, 2H), 6.05 (d, J = 2.2 Hz, 1H), 5.09 (s, 1H), 5.00 (s,
1H), 4.37 — 4.28 (m, 2H), 4.22 — 4.14 (m, 2H), 2.34 (s, 3H), 1.83 (s, 3H), 1.24 (s, 3H), 1.10 (s, 3H)
ppm; 13C NMR (75 MHz, CDCls) § 160.5, 158.0, 144.7, 140.7, 137.4, 136.6, 136.1, 129.5, 129.4,
128.9, 127.9, 127.0, 124.7, 123.7, 120.8, 115.3, 112.6, 112.2, 110.2, 97.9, 85.4, 71.8, 42.7, 27.8,
25.4,21.5, 19.4 ppm; HRMS (ESI) m/z Calcd for [C29H20NO4S+H]* 488.1890, found 488.1894.
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2-(3,3-dimethyl-6-((2-methylallyl)oxy)-2,3-dihydrobenzofuran-4-yl)-6-methyl-1-tosyl-1H-
indole (4b):
17.9 mg, 71% yield; white solid, m. p. 176-177 °C; *H NMR (300 MHz, CDCls) & 8.12 (s, 1H),
7.56 (d, J = 8.3 Hz, 2H), 7.40 (d, J = 7.9 Hz, 1H), 7.18 — 7.11 (m, 3H), 6.50 (d, J = 2.2 Hz, 1H),
6.46 (s, 1H), 6.02 (d, J = 2.3 Hz, 1H), 5.08 (s, 1H), 4.99 (s, 1H), 4.36 — 4.26 (m, 2H), 4.21 — 4.13
(m, 2H), 2.54 (s, 3H), 2.34 (s, 3H), 1.83 (s, 3H), 1.24 (s, 3H), 1.09 (s, 3H) ppm; 13C NMR (75
MHz, CDCls) 6 160.5, 158.0, 144.6, 140.8, 137.1, 136.7, 136.3, 134.8, 129.4, 129.1, 128.0, 127.1,
126.9, 125.3, 120.3, 115.4, 112.6, 112.2, 110.3, 97.9, 85.4, 71.8, 42.7, 27.8, 25.4, 22.1, 21.5, 19.4
ppm; HRMS (ESI) m/z Calcd for [C30H3:NO4S+H]* 502.2047, found 502.2048.
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2-(3,3-dimethyl-6-((2-methylallyl)oxy)-2,3-dihydrobenzofuran-4-yl)-5-methyl-1-tosyl-1H-
indole (4c):

18.9 mg, 75% yield; white solid, m. p. 175-176 °C; 'H NMR (300 MHz, CDCls) 6 8.17 (d, J =
8.5 Hz, 1H), 7.56 (d, J = 8.2 Hz, 2H), 7.30 (s, 1H), 7.21 — 7.14 (m, 3H), 6.50 (d, J = 2.0 Hz, 1H),
6.44 (s, 1H), 6.04 (d, J = 2.0 Hz, 1H), 5.08 (s, 1H), 4.99 (s, 1H), 4.37 — 4.28 (m, 2H), 4.20 — 4.13
(m, 2H), 2.44 (s, 3H), 2.33 (s, 3H), 1.83 (s, 3H), 1.25 (s, 3H), 1.08 (s, 3H) ppm; *C NMR (75
MHz, CDCls) 6 160.5, 158.1, 144.6, 140.8, 137.5, 136.2, 134.9, 133.4, 129.7, 129.4, 129.1, 127.9,
127.0,126.1, 120.7, 115.0, 112.6, 112.2, 110.3, 97.9, 85.5, 71.8, 42.7, 27.7, 25.5, 21.5, 21.2, 19.4
ppm; HRMS (ESI) m/z Calcd for [C3oH31NO4S+H]* 502.2047, found 502.2042.
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2-(3,3-dimethyl-6-((2-methylallyl)oxy)-2,3-dihydrobenzofuran-4-yl)-5-methoxy-1-tosyl-1H-
indole (4d):
16.2 mg, 63% yield; white solid, m. p. 140-141 °C; 'H NMR (300 MHz, CDCls) 6 8.18 (d, J =
8.9 Hz, 1H), 7.54 (d, J = 8.1 Hz, 2H), 7.15 (d, J = 8.0 Hz, 2H), 7.00 — 6.96 (m, 2H), 6.50 (s, 1H),
6.44 (s, 1H), 6.04 (d, J = 1.9 Hz, 1H), 5.09 (s, 1H), 4.99 (s, 1H), 4.38 — 4.28 (m, 2H), 4.21 — 4.13
(m, 2H), 3.85 (s, 3H), 2.34 (s, 3H), 1.83 (s, 3H), 1.27 (s, 3H), 1.08 (s, 3H) ppm; 13C NMR (75
MHz, CDCls) 6 160.6, 158.1, 156.7, 144.6, 140.8, 138.4, 136.1, 131.4, 130.5, 129.4, 129.0, 128.0,
127.0, 116.3, 113.6, 112.6, 112.5, 110.3, 103.1, 98.0, 85.5, 71.9, 55.6, 42.7, 27.7, 25.6, 21.5, 19.4
ppm; HRMS (ESI) m/z Calcd for [C3oH3:NOsS+H]* 518.1996, found 518.1990.
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methyl 2-(3,3-dimethyl-6-((2-methylallyl)oxy)-2,3-dihydrobenzofuran-4-yl)-1-tosyl-1H-
indole-5-carboxylate (4e):
11.2 mg, 41% vyield; pale yellow solid, m. p. 173-174 °C; 'H NMR (300 MHz, CDCls) § 8.35 (d,
J =8.8Hz, 1H), 8.26 (s, 1H), 8.08 (d, J = 8.9 Hz, 1H), 7.58 (d, J = 8.2 Hz, 2H), 7.19 (d, J = 8.2
Hz, 2H), 6.59 (s, 1H), 6.52 (d, J = 1.9 Hz, 1H), 6.03 (d, J = 1.9 Hz, 1H), 5.09 (s, 1H), 5.00 (s, 1H),
4.38 — 4.29 (m, 2H), 4.21 — 4.15 (m, 2H), 3.95 (s, 3H), 2.35 (s, 3H), 1.84 (s, 3H), 1.19 (s, 3H),
1.10 (s, 3H) ppm; *C NMR (75 MHz, CDCls) § 167.2, 160.6, 158.1, 145.2, 140.7, 139.1, 138.8,
135.9, 129.6, 129.1, 128.2, 127.9, 127.1, 125.8, 125.8, 123.0, 114.9, 112.6, 112.2, 110.3, 98.1,
85.4,71.8,52.2,42.6, 28.0, 25.2, 21.6, 19.4 ppm; HRMS (ESI) m/z Calcd for [C31H3:NOsS+H]"
546.1945, found 546.1951.
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2-(3,3-dimethyl-6-((2-methylallyl)oxy)-2,3-dihydrobenzofuran-4-yl)-1-(methylsulfonyl)-1H-
indole (4f):
14.4 mg, 70% yield; white solid, m. p. 165-166 °C; *H NMR (300 MHz, CDCls) & 8.07 (d, J =
8.0 Hz, 1H), 7.63 - 7.60 (m, 1H), 7.42 — 7.32 (m, 2H), 6.63 (s, 1H), 6.50 (d, J = 2.2 Hz, 1H), 6.34
(d, J =2.2 Hz, 1H), 5.07 (s, 1H), 4.97 (s, 1H), 4.44 — 4.35 (m, 2H), 4.21 — 4.15 (m, 2H), 3.00 (s,
3H), 1.81 (s, 3H), 1.20 (s, 3H), 1.15 (s, 3H) ppm; 13C NMR (75 MHz, CDCls) § 160.7, 158.4,
140.8, 137.4, 136.2, 129.4, 128.9, 127.7, 124.9, 124.0, 121.1, 114.5, 112.8, 111.9, 109.8, 97.8,
85.4, 71.9, 42.6, 41.0, 28.0, 25.5, 19.4 ppm; HRMS (ESI) m/z Calcd for [Ca3H2sNO4S+H]*

412.1577, found 412.1581.
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1-tosyl-2-(3,3,6-trimethyl-2,3-dihydrobenzofuran-4-yl)-1H-indole (49):
11.7 mg, 54% yield; pale yellow solid, m. p. 208-209 °C; *H NMR (300 MHz, CDCls) § 8.32 (d,
J=8.3Hz, 1H), 7.55 - 7.51 (m, 3H), 7.38 (t, J = 7.7 Hz, 1H), 7.29 (t, J = 7.4 Hz, 1H), 7.17 (d, J
= 8.1 Hz, 2H), 6.73 (s, 1H), 6.49 (s, 1H), 6.17 (s, 1H), 4.20 — 4.13 (m, 2H), 2.35 (s, 3H), 2.27 (s,
3H), 1.25 (s, 3H), 1.13 (s, 3H) ppm; 3C NMR (75 MHz, CDCls) § 159.7, 144.7, 137.6, 136.6,
136.4, 132.8, 129.4, 129.4, 128.3, 127.0, 124.6, 124.3, 123.7, 120.7, 115.3, 112.1, 111.7, 85.0,
42.9, 27.9, 25.3, 21.5, 21.2 ppm; HRMS (ESI) m/z Calcd for [C26H2sNO3sS+H]* 432.1628, found

432.1633.
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2-(3-ethyl-3-methyl-6-(2-methylenebutoxy)-2,3-dihydrobenzofuran-4-yl)-1-tosyl-1H-indole
(4h):

14.8 mg, 57% vyield; pale yellow solid, m. p. 134-135 °C; 'H NMR (300 MHz, CDCls) § 8.30 (d,
J = 8.2 Hz, 1H), 7.59 — 7.50 (m, 3H), 7.37 (t, J = 7.6 Hz, 1H), 7.31 — 7.25 (m, 1H), 7.15 (d, J =
8.0 Hz, 2H), 6.49 — 6.47 (m, 2H), 6.05 — 6.02 (m, 1H), 5.12 (s, 1H), 5.00 (s, 1H), 4.41 — 4.32 (m,
3H), 4.15 - 4.07 (m, 1H), 2.33 (s, 3H), 2.20 — 2.13 (M, 2H), 1.49 — 1.28 (m, 2H), 1.24 (s, 2H), 1.12
(t, J = 7.4 Hz, 3H), 1.05 (s, 1H), 0.82 (t, J = 7.4 Hz, 1H), 0.68 (t, J = 7.3 Hz, 2H) ppm; 3C NMR
(75 MHz, CDCIs) 6 161.3, 161.0, 158.2, 158.2, 146.4, 144.7, 137.7, 137.7, 136.8, 136.7, 136.3,
136.3, 129.5, 1295, 129.2, 127.0, 127.0, 126.2, 124.6, 123.8, 123.7, 120.8, 120.8, 115.4, 115.3,
112.7, 111.9, 110.7, 110.5, 97.7, 97.6, 83.0, 82.4, 71.1, 46.5, 46.5, 33.2, 31.8, 25.9, 24.7, 24.6,
21.5,12.1,9.0, 8.8 ppm; HRMS (ESI) m/z Calcd for [CaiH33NO4S+H]* 516.2203, found 516.2200.
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2-(3-((benzyloxy)methyl)-6-((2-((benzyloxy)methyl)allyl)oxy)-3-methyl-2,3-
dihydrobenzofuran-4-yl)-1-tosyl-1H-indole (4i):

17.5 mg, 50% yield; pale yellow solid, m. p. 109-110 °C; *H NMR (300 MHz, CDCls) § 8.27 (d,
J=8.3 Hz, 1H), 7.55 (d, J = 7.9 Hz, 2H), 7.50 — 7.20 (m, 12H), 7.13 — 7.10 (m, 3H), 6.52 (s, 1H),
6.48 (s, 0.4H), 6.19 (s, 0.6H), 6.04 (s, 0.4H), 6.01 (s, 0.6H), 5.32 (d, J = 6.1 Hz, 2H), 4.63 (d, J =
8.4 Hz, 1H), 4.53 — 4.31 (m, 6H), 4.16 — 4.12 (m, 3H), 3.77 — 3.50 (m, 1H), 3.25 — 3.15 (m, 1H),
2.28 (s, 3H), 1.23 (s, 1.8H), 1.11 (s, 1.2H) ppm; 13C NMR (75 MHz, CDCls) & 161.6, 161.2, 158.4,
158.3, 144.8, 144.8, 141.4, 141.4, 138.3, 138.3, 138.0, 137.4, 137.2, 136.7, 136.5, 136.1, 135.8,
129.7, 129.5, 129.3, 128.4, 128.3, 128.1, 127.8, 127.7, 127.5, 127.5, 127.3, 127.0, 124.8, 124.7,
124.3, 123.9, 123.7, 120.9, 120.8, 115.5, 115.3, 115.0, 114.9, 112.8, 112.2, 110.2, 110.1, 98.0,
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82.4, 81.2, 75.6, 75.0, 73.3, 73.0, 72.3, 70.8, 68.7, 47.4, 22.7, 21.5, 21.0 ppm; HRMS (ESI) m/z
Calcd for [C4sHaNOsS+K]* 738.2286, found 738.2277.
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2-(4,4-dimethyl-7-((3-methylbut-3-en-1-yl)oxy)chroman-5-yl)-1-tosyl-1H-indole (4j):

14.4 mg, 56% yield; pale yellow solid, m. p. 164-165 °C; *H NMR (300 MHz, CDCls) § 8.32 (d,
J=8.3 Hz, 1H), 7.58 (d, J = 8.3 Hz, 2H), 7.52 (d, J = 7.5 Hz, 1H), 7.40 — 7.35 (m, 1H), 7.31 —
7.24 (m, 1H), 7.15 (d, J = 8.1 Hz, 2H), 6.51 — 6.49 (m, 2H), 5.92 (d, J = 2.8 Hz, 1H), 4.84 (s, 1H),
4.78 (s, 1H), 4.28 — 4.18 (m, 2H), 4.01 — 3.86 (M, 2H), 2.46 (t, J = 6.7 Hz, 2H), 2.33 (s, 3H), 1.97
—1.88 (m, 1H), 1.79 (s, 3H), 1.67 — 1.62 (m, 1H), 1.24 (s, 3H), 1.15 (s, 3H) ppm; 3C NMR (75
MHz, CDCls) 6 155.8, 155.1, 144.6, 142.2, 140.5, 136.6, 136.2, 132.6, 129.4, 127.0, 124.5, 123.9,
123.6, 120.7, 115.2,112.8, 111.8, 111.8, 103.6, 66.1, 62.7, 40.2, 37.2, 31.6, 30.7, 29.5, 22.8, 21.5
ppm; HRMS (ESI) m/z Calcd for [Cs1H3sNO4S+H]* 516.2203, found 516.2198.
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2-(3,5-bis((2-methylallyl)oxy)phenyl)-1-tosyl-1H-indole (2a):

pale yellow oil; H NMR (300 MHz, CDCl3) § 8.30 (d, J = 8.3 Hz, 1H), 7.41 (d, J = 7.7 Hz, 1H),
7.36 — 7.30 (M, 3H), 7.26 — 7.21 (m, 1H), 7.02 (d, J = 8.1 Hz, 2H), 6.67 (d, J = 2.3 Hz, 2H), 6.60
(t, J = 2.3 Hz, 1H), 6.54 (s, 1H), 5.13 (s, 2H), 5.00 (s, 2H), 4.44 (s, 4H), 2.25 (s, 3H), 1.85 (s, 6H)
ppm; C NMR (75 MHz, CDCl3) 6 158.8, 144.4, 141.9, 140.7, 138.2, 134.4, 133.9, 130.3, 129.1,
126.8,124.7, 124.2, 120.7, 116.6, 113.5, 112.7, 109.4, 102.4, 71.8, 21.4, 19.4 ppm.
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(E)-1-tosyl-2-(2-(3-(trimethylsilyl)prop-1-en-1-yl)phenyl)-1H-indole (7):

20.0 mg, 44% vyield; pale yellow oil; *H NMR (300 MHz, CDCls) 6 8.53 — 8.50 (m, 1H), 7.74 —
7.43 (m, 8H), 7.38 — 7.36 (m, 1H), 7.27 — 7.24 (m, 2H), 6.65 (s, 1H), 6.39 — 6.04 (m, 2H), 2.48 (s,
3H), 1.75 — 1.64 (m, 2H), 0.16 (s, 9H) ppm; 13C NMR (75 MHz, CDCls) & 144.5, 139.5, 139.1,
137.3, 135.7, 131.9, 130.0, 129.5, 129.3, 129.0, 127.3, 127.0, 126.4, 124.9, 124.5, 124.4, 123.7,
120.6, 115.7, 113.3, 24.2, 21.5, -1.9 ppm; HRMS (ESI) m/z Calcd for [CarH20NO2SSi+H]*
460.1761, found 460.1763.
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dimethyl 2-(2-(1-tosyl-1H-indol-2-yl)phenyl)malonate (9):

32.0 mg, 67% vyield; white solid, m. p. 167-169 °C; *H NMR (300 MHz, CDCls) 6 8.33 (d, J =
8.3 Hz, 1H), 7.80 (dd, J = 7.9, 0.9 Hz, 1H), 7.55 — 7.49 (m, 2H), 7.43 — 7.38 (m, 3H), 7.34 — 7.27
(m, 2H), 7.10 — 7.05 (m, 3H), 6.56 (s, 1H), 4.89 (s, 1H), 3.83 (s, 3H), 3.63 (s, 3H), 2.31 (s, 3H)
ppm; $3C NMR (75 MHz, CDCls) & 168.9, 168.4, 144.8, 138.1, 137.2, 135.3, 133.8, 132.5, 131.0,
129.8, 129.5, 129.4, 129.4, 127.0, 126.9, 125.0, 124.0, 120.9, 115.7, 114.0, 54.3, 52.9, 52.8, 21.5
ppm; HRMS (ESI) m/z Calcd for [C26H2sNOsS+Na]* 500.1138, found 500.1137.
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8. X-ray Crystallography Data of 3a and 4a

Figure S44. X-ray crystallography of 3a

CCDC 1823178 (3a) contains the Supporting crystallographic data. These data can be obtained
free of charge from The Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data_request/cif.

Bond precision: C-C = 0.0031 A Wavelength=0.71073
Cell: a=8.6083(10) b=23.969(3) c=11.9031(14)
alpha=90 beta=104.196(3) gamma=90
Temperature: 205 K
Calculated Reported
Volume 2381.0(5) 2381.0(5)
Space group P 21/n P12l/n1
Hall group -P 2yn -P 2yn
Moiety formula C29 HZ7 N 04 S C29 H27 N 04 S
Sum formula C29 H27 N 04 S C29 HZ7 N 04 S
Mr 485.58 485.57
Dx,g cm-3 1.355 1.355
Z 4 4
Mu (mm-1) 0.173 0.173
F000 1024.0 1024.0
FO0O0’ 1024.95
h,k, lmax 11,31,15 11,31,15
Nref 5407 5375
Tmin, Tmax 0.969,0.981 0.692,0.746
Tmin’ 0.958

Correction method= # Reported T Limits: Tmin=0.692 Tmax=0.746
AbsCorr = MULTI-SCAN

Data completeness= 0.994 Theta (max)= 27.393

E(reflections)= 0.0472( 3845) wRZ2 (reflections)= 0.1368( 5375)

S =1.040 Npar= 319
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Figure S45. X-ray crystallography of 4a

CCDC 1823251 (4a) contains the Supporting crystallographic data. These data can be obtained

free of charge from The Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data_request/cif.

Bond precision: C-C = 0.0050 A Wavelength=0.71073

Cell: a=8.1188(16) b=11.887(2) c=15.410(3)
alpha=103.253 (4) beta=99.905(4) gamma=108.383 (4)
Temperature: 205 K

Calculated Reported
Volume 1324.8(4) 1324.8(4)
Space group P -1 P -1
Hall group -P 1 -P 1
Moiety formula C29 H29 N 04 S [+ solvent] C29 H29 N 04 S
Sum formula C29 H29 N 04 S [+ solvent] C29 H29 N 04 S
Mr 487.59 487.59
Dx,g cm-3 1.222 1.222
Z 2 2
Mu (mm-1) 0.156 0.156
FOO0O 516.0 516.0
FO0O0* 516.47
h,k, lmax 9,14,18 9,14,18
Nref 4943 4871
Tmin, Tmax 0.972,0.983 0.663,0.746
Tmin’ 0.956

Correction method= # Reported T Limits: Tmin=0.663 Tmax=0.746
AbsCorr = MULTI-SCAN

Data completeness= 0.985 Theta (max)= 25.496
R(reflections)= 0.0743( 3999) wR2 (reflections)= 0.2328( 4871)

S =1.074 Npar= 320
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9. 'H and C NMR Spectra of Title Compounds

1-iodo-3,5-bis((2-methylallyl)oxy)benzene (1a-11)
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Figure S46. *H and *C NMR spectra for compound 1a-11
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2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)aniline (1a-1V)
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Figure S47. *H and **C NMR spectra for compound 1a-1V
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N-(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)phenyl)-4-methylbenzenesulfonamide (1a)
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Figure S48. *H and **C NMR spectra for compound 1a
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2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-5-methylaniline (1b-11)

TH-NMR (300 MHz, CDCh)

—5.0882
~—4.9848
—4.3994
—4.2024
2.2532
1.8183

1.00 4%4_ -
1.91 {{‘

I

-
3.98 .
1.94 i,C:—— —

_-0.0847
~0.0004

30000

28000

26000

24000

22000

20000

18000

16000

~14000

12000

10000

8000

G000

~4000

2000

159.555

)

BCNMR (75 MHz, CDCh)

NH,

o
=1
a
@
a
=1
o
=
o
=3
=
=
o
=3
.
=1
53
@
ca
=1
ra
=
ra
o
—
=
-
o
=3
=

. 4.
£1 (oon)

—147.694
-140.504
<.140.103
131.893
—124.589
~119.065
114915
12766
—-110.100
—-104.850
—102.775
94.052
—85.653
76.578
71725
—21.560
—19.348

17425

\\77.000

ha

Me O

Me, O

BT O O

r160

150

140

130

120

110

~100

T
0 170

T
160

T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£1 (pon)

Figure S49. *H and **C NMR spectra for compound 1b-I1
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(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-5-methylphenyl)-4-

methylbenzenesulfonamide (1b)
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2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-methylaniline (1c-11)
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Figure S51. *H and *C NMR spectra for compound 1c-11
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(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-methylphenyl)-4-

methylbenzenesulfonamide (1c)
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Figure S52. *H and **C NMR spectra for compound 1c



2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-methoxyaniline (1d-11)

FB000

3000

FTo00

FBO00

FBO00
4000
3000
2000
1000

o

0000°0r —

8528’ —

09rL’E—
9Z00'P—

e —

91L66'F—
02605

SL06'9
()
[£44)
8259’9
zz89'y
£269'9
8669'9
6609
5019
058’9
Gr6L'9
8L06'9
z _._.m.w%-
FARTAY A

g Jt\__._,____._.ﬂj‘l_..

Me Q

MeO

&,
}_/O

NH, M

TH-NMR (300 MHz, CDCh)

B0

45
40
il
30

25
-0

15

8SE6L—

866 —

L
12691

000°2L-\
0zy il

66158 —
EL9'¥6—

ZLVE0L—
¥o¥'80l
!”.n.nSM
CTFTI
62611
N_.m.m_._.W
£8¥ L

96T P2l —
Lreopl —
FAS A/

68151 —

659'651 —

M>_\O
&
>_/O

b

Med

MNH2

13C-NMR (75 MHz, CDCl)

T
110

T
120

T
130

T
140

T
1580

T
160

f1 (ppm)

Figure S53. *H and **C NMR spectra for compound 1d-11
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(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-methoxyphenyl)-4-

methylbenzenesulfonamide (1d)
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Figure S54. *H and *C NMR spectra for compound 1d
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2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-chloroaniline (1e-11)
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Figure S55. *H and *C NMR spectra for compound 1e-11
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N-(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-chlorophenyl)-4-

methylbenzenesulfonamide (1e)
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Figure S56. *H and **C NMR spectra for compound 1e

598



2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-bromoaniline (1f-11)
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Figure S57. *H and *C NMR spectra for compound 1f-11
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N-(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-bromophenyl)-4-

methylbenzenesulfonamide (1f)
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Figure S58. *H and *C NMR spectra for compound 1f
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-3-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)benzoate (1g-11)
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Figure S59. *H and *C NMR spectra for compound 1g-11
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3-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-4-((4-methylphenyl)sulfonamido)

benzoate (19)
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Figure S60. *H and **C NMR spectra for compound 1g
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1-ethynyl-3,5-bis((2-methylallyl)oxy)benzene (1h-1I)
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Figure S61. *H and **C NMR spectra for compound 1h-I
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6-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-2,3-dihydro-1H-inden-5-amine (1h-111)
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Figure S62. *H and **C NMR spectra for compound 1h-I11
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(6-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)-2,3-dihydro-1H-inden-5-yl)-4-

methylbenzenesulfonamide (1h)
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Figure S63. *H and *C NMR spectra for compound 1h
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(2-((3,5-bis((2-methylallyl)oxy)phenyl)ethynyl)phenyl)methanesulfonamide (1i)
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Figure S64. *H and *C NMR spectra for compound 1i
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1-iodo-3,5-bis(2-methylenebutoxy)benzene (1j-1)
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Figure S65. *H and **C NMR spectra for compound 1j-1
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2-((3,5-bis(2-methylenebutoxy)phenyl)ethynylaniline (1j-11)
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Figure S66. *H and **C NMR spectra for compound 1j-11
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N-(2-((3,5-bis(2-methylenebutoxy)phenyl)ethynyl)phenyl)-4-methylbenzenesulfonamide (1j)
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Figure S67. *H and *C NMR spectra for compound 1j
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((((((5-i0d0-1,3-phenylene)bis(oxy))bis(methylene))bis(prop-2-ene-2,1-
diyl))bis(oxy))bis(methylene))dibenzene (1k-11)
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Figure S68. *H and **C NMR spectra for compound 1k-I1
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2-((3,5-bis((2-((benzyloxy)methyl)allyl)oxy)phenyl)ethynylaniline (1k-111)
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Figure S69. *H and **C NMR spectra for compound 1k-111
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N-(2-((3,5-bis((2-((benzyloxy)methyl)allyl)oxy)phenyl)ethynyl)phenyl)-4-

methylbenzenesulfonamide (1k)
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Figure S70. *H and *C NMR spectra for compound 1k

5112



1,3-bis(but-3-en-1-yloxy)-5-iodobenzene (11-1)
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Figure S71. 'H and *3C NMR spectra for compound 1I-1
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2-((3,5-bis(but-3-en-1-yloxy)phenyl)ethynyl)aniline (11-11)
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Figure S72. *H and *3C NMR spectra for compound 1I-11
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N-(2-((3,5-bis(but-3-en-1-yloxy)phenyl)ethynyl)phenyl)-4-methylbenzenesulfonamide (1I)
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Figure S73. *H and *C NMR spectra for compound 11
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1-iodo-3,5-bis((3-methylbut-3-en-1-yl)oxy)benzene (1m-1I)

® e mown e wow con w e
2 T8 285 52 g2o3 cga 2 w3
g2 w3 =88 5@ BT & @< @ =3
& B3 582 38 85§ 283 2 58
N 6% see S5 334 e = pp=
Y N N N S N Fanoo
000
OO0
Me %—\ HEooo
0
5000
[
o]
4000
Me
TH-NMR (300 MHz, CDCl3) Laooo
. .
| 2000
r [T |
f J] J )
‘l
¥ 1000
]
I
J\_/J “ | |
Il | \ Jo il L
T T T T T T
e w S < 2 =
g % 28 g g g
2 2 b 3 i b
‘ ‘ ‘ . ‘ . . . ‘ ‘ ‘ , . . § ‘ . ‘ . ‘ ,
1] 9.5 8.0 8.5 8.0 7.5 7.0 6.5 8.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5
£1 (ppm)
® o - w -
2 g 58 z - morn @ . o
& g a8 8 3 ask g 5 2
= = P = 2 S8R @ & I3 13
@° -+ - = =] - 0 k-3 o o™
g 2 £ E & 3 ERE 8 ' A
[ | | N | |
12
11
10
-8
Me
-8
o]
| < z:: -7
o] il
B NMR (75 MHz, CDCl3)
”
I 3
1
-2
1
1
-0
; . ; T : r . r . : : ; : ; . : . :
o] 1m 160 180 140 130 120 110 100 a0 80 T B0 50 40 30 20 10 Q
£1 (ppm}
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2-((3,5-bis((3-methylbut-3-en-1-yl)oxy)phenyl)ethynyl)aniline (1m-I1)
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Figure S75. *H and 3C NMR spectra for compound 1m-I1
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(2-((3,5-bis((3-methylbut-3-en-1-yl)oxy)phenyl)ethynyl)phenyl)-4-

methylbenzenesulfonamide (1m)

N

s & & o 5 & o o = < = =
T m o m R s o 8 8 8 8 8 % 8 8 3 9 T 7 b 7 8 3 g 8 8 g & 8 3 o
| ¢
[ -o
. J o
$000°0— — g
w . i
S
1 Lo
LS 61512~ _ 8
L - 8Lz
L e L Qﬁ.w
1196V — — 4
! )
1628’k — , Jwgu - 8L028—
i e
zevee
ta._.muﬁ S il
o0zsz—> e e o T ) ]
£2¥5'T
°
w
[ 859'99—
1890°F J S 925'01
was.._W U 00022
ZEWY il
e LL
o
oo 0z1'E8—
= E
H
SHEE Y- N gt E
8983y T beel | og
10L'96—
o
[
95260k —
ra 030011 —
91159 21T —
EE.@M 66¥FIL—
9¥25°9 R o ]
: —_— = [ 85E°0Z4
crora 96'L LZUETh -
VTR0 L - 595421 —
YIS0 L~ e OO} £2T 12—
£280°1-F —e———F 062 609°6Z} 7
oloLs == 160 BEO'6ZL
12812 o6 | e 8r0zel/_
78571 = e OO | ¥SO9EL =
8687'L o o) O i ') 815L€} o) o S
SOIE'L © | o £SEHYI— w
YIvE'L = 866°E¥)
6195'L I N
L¥09'L W . 3 ! w
£269°L 2 _ 7 x o = _ 7 =
52594 = = 3 w
M Z = - VEEESL— z po
J ek - -
= z
z
T Lo &
- o
(=]

5118

£1 (ppm)

Figure S76. *H and **C NMR spectra for compound 1m



1-iodo-3,5-bis(((2-methylallyl)oxy)methyl)benzene (1n-11)
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2-((3,5-bis(((2-methylallyl)oxy)methyl)phenyl)ethynylaniline (1n-111)
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Figure S78. *H and **C NMR spectra for compound 1n-I11
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N-(2-((3,5-bis(((2-methylallyl)oxy)methyl)phenyl)ethynyl)phenyl)-4-

methylbenzenesulfonamide (1n)
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Figure S79. *H and *C NMR spectra for compound 1n
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5-iodo-1,3-phenylene bis(2-methylacrylate) (1o-1)
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Figure S80. *H and **C NMR spectra for compound 1o-1
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bis(2-methylacrylate)

5-((2-((4-methylphenyl)sulfonamido)phenyl)ethynyl)-1,3-phenylene
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Figure S82. 'H and **C NMR spectra for compound 10
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1-iodo-3-methyl-5-((2-methylallyl)oxy)benzene (1p-1)
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Figure S83. *H and *C NMR spectra for compound 1p-I
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2-((3-methyl-5-((2-methylallyl)oxy)phenyl)ethynyl)aniline (1p-11)
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Figure S84. *H and **C NMR spectra for compound 1p-I1
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methylallyl)oxy)phenyl)ethynyl)phenyl)benzenesulfonamide (1p)
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1-bromo-3-(tert-butyl)-5-((2-methylallyl)oxy)benzene (19-1V)
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Figure S86. *H and **C NMR spectra for compound 1g-1V
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2-((3-(tert-butyl)-5-((2-methylallyl)oxy)phenyl)ethynyl)aniline (19-V)
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Figure S87. *H and *C NMR spectra for compound 1g-V
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N-(2-((3-(tert-butyl)-5-((2-methylallyl)oxy)phenyl)ethynyl)phenyl)-4-

methylbenzenesulfonamide (1q)
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3-iodo-5-((2-methylallyl)oxy)phenol (1r-1)
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3-iodo-5-((2-methylallyl)oxy)phenyl pivalate (1r-11)
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Figure S90. *H and *C NMR spectra for compound 1r-11
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3-((2-methylallyl)oxy)-5-((2-((4-methylphenyl)sulfonamido)phenyl)ethynyl)phenyl pivalate

(1r)
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Figure S2. *H and **C NMR spectra for compound 1r
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tert-butyl (3-iodo-5-((2-methylallyl)oxy)phenyl) carbonate (1s-1)
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Figure S93. *H and **C NMR spectra for compound 1s-I
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3-((2-aminophenyl)ethynyl)-5-((2-methylallyl)oxy)phenyl tert-butyl carbonate (1s-11)
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(3-((2-methylallyl)oxy)-5-((2-((4-methylphenyl)sulfonamido)phenyl)ethynyl)

phenyl) carbonate (1s)
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3-iodo-5-((2-methylallyl)oxy)phenyl 4-methylbenzenesulfonate (1t-1)
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3-((2-aminophenyl)ethynyl)-5-((2-methylallyl)oxy)phenyl 4-methylbenzenesulfonate (1t-11)
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4-

3-((2-methylallyl)oxy)-5-((2-((4-methylphenyl)sulfonamido)phenyl)ethynyl)phenyl

methylbenzenesulfonate (1t)
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Figure S98. *H and *C NMR spectra for compound 1t
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1-(benzyloxy)-3-iodo-5-((2-methylallyl)oxy)benzene (1u-1)
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Figure S99. *H and *C NMR spectra for compound 1u-I
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2-((3-(benzyloxy)-5-((2-methylallyl)oxy)phenyl)ethynyl)aniline (1u-I1)
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Figure S100. 'H and *C NMR spectra for compound 1u-11
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-(2-((3-(benzyloxy)-5-((2-methylallyl)oxy)phenyl)ethynyl)phenyl)-4-

methylbenzenesulfonamide (1u)
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tert-butyl(3-iodo-5-((2-methylallyl)oxy)phenoxy)dimethylsilane (1v-I)
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Figure S102. *H and *C NMR spectra for compound 1v -I
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2-((3-((tert-butyldimethylsilyl)oxy)-5-((2-methylallyl)oxy)phenyl)ethynyl)aniline (1v-11)
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Figure S103. 'H and **C NMR spectra for compound 1v-11
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N-(2-((3-((tert-butyldimethylsilyl)oxy)-5-((2-methylallyl)oxy)phenyl)ethynyl)phenyl)-4-

methylbenzenesulfonamide (1v)

13000

12000

11000

10000

FB000

rE000

000
rBo00
FE000

4000
3000
2000
1000

1000°0—
98¥Z0—

L0107 —

88¥8'1—

9%ee’T—

BBEYY—

EP20°S—
YIS

obLr9
mam..uW
818191
£155'9"
civas”
18201
¥8Z0'LF
Tis0'L
S£50°27)
7910°2
68202 ﬁ
olghd
08212
1611 ]
16521
28571
64821
v20£1
9LEL
£ove'L
18v€L
659€°L
¥60¢°L
yELD'L
90192
¥hL9'L

OTBDMS

-———— oz

S T

— TR
u|dummm.o

=

00l

—= W[
|ﬂﬂ.““dl..n.uﬂ 62

™~ = [z

-=—=== Lo

[

NH

] e Q
Ts }’—/
TH-MMR (300 MHz, CDCh)

]
,
— 860 |

0.0 5

0.5

3.0 a 2.0 1. 1.0

3.5

8.5 8.0 . 7.0 6.5 6.0

9.0

8.5

f1 ippn}

FE0

ra&

50

45

40

35
30
r25

20

15

rlo

ro

wrr—

951°81
SEE6L-

sar1z”
909°62—

£68°LL~
5459

000°2L~%
[T

PSLEs—

566756 —

£92°801
ZE60M
EQNSM
ZoSPIL -~
19651~
68E°0Zh~
LZ0°EZ~
955VZL—
161 LT
8¥5'6Z)
Sm.mm_\.
L86°1EL 7
550°9E1
615261
E...E;%
9veE'EvL

8v9°951 —
PL96SL—

OTBDMS

2
&}_/O

M

MNH
BCMMR (75 MHz, CDCh)

T

£1 (ppm)

Figure S104. *H and *C NMR spectra for compound 1v
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1-iodo-3-methoxy-5-((2-methylallyl)oxy)benzene (1w-11)

"~ ~ &3 =3 oo w -3 @ ™ =3
@ oo @ - - ] o © =3 FTO00
2 22 8 b= s i 3 2
N @e = Sa « ~ @ =3
N de @ e b p 22 b=
[ | \/ [
FEE00
FBO00
5800
rB000
F4E00
OMe Ho00
I
3500
Me o]
}—/ F3000
1
H-NMR (300 MHz, CDCh) | osoo
FE000
-
.
| 1500
| - o
| | |
] J /]
: ’ 1000
i | Iy
1
I ]
[ | G O —
T o o i
n o oz o = 2
] @ @S S S S
2 2 22 3 3 - e
a 8.5 8.0 8.5 8.0 7.5 7.0 8.5 8.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5
£1 (ppm)
@ e @ o o
oo @ 3 80w © o momMm — @ 18
ga 8 ZE% 8 2 88EQ 3 2
co =] 0w, - o Q0 et ~
g8 E cee s o g = P
g2 g TEr 2 g EREeT 8 2 L
N Ne o/ | | e
17
16
=15
14
13
12
OMe
ril
\
10
Me o} Lo
Iz
13C-NMR (75 MHz, CDCh)
=T
nil
5
r4
1 1 3
=2
1
0
) 180 170 160 160 140 130 120 110 100 80 8O kis} B 50 40 filol 20 10 a

Figure S105. *H and *C NMR spectra for compound 1w-11

£1 {ppn)

5147



2-((3-methoxy-5-((2-methylallyl)oxy)phenyl)ethynyl)aniline (Iw-111)
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Figure S106. *H and *3C NMR spectra for compound 1w-111
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N-(2-((3-methoxy-5-((2-methylallyl)oxy)phenyl)ethynyl)phenyl)-4-methylbenzenesulfona-

mide (1w)
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Figure S107. *H and *C NMR spectra for compound 1w
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5a-methyl-2-((2-methylallyl)oxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazole

(32)
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$150



5a,9-dimethyl-2-((2-methylallyl)oxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-

ab]carbazole (3b)
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5a,8-dimethyl-2-((2-methylallyl)oxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-

ab]carbazole (3c)
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Figure S110. *H and *C NMR spectra for compound 3c




8-methoxy-5a-methyl-2-((2-methylallyl)oxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-

ab]carbazole (3d)
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Figure S111. *H and **C NMR spectra for compound 3d

1350

160 150

170

5153



8-chloro-5a-methyl-2-((2-methylallyl)oxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-

ab]carbazole (3e)
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Figure S112. *H and *C NMR spectra for compound 3e
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8-bromo-5a-methyl-2-((2-methylallyl)oxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-

ab]carbazole (3f)
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Figure S113. *H and **C NMR spectra for compound 3f
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methyl-5a-methyl-2-((2-methylallyl)oxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-

ab]carbazole-8-carboxylate (39)
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Figure S114. *H and *C NMR spectra for compound 3g
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5a-methyl-2-((2-methylallyl)oxy)-12-tosyl-5a,6,8,9,10,12-hexahydro-5H-benzofuro[4,3-

ab]cyclopenta[h]carbazole (3h)
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Figure S115. *H and **C NMR spectra for compound 3h
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5a-methyl-2-((2-methylallyl)oxy)-11-(methylsulfonyl)-5,5a,6,11-tetrahydrobenzofuro[4,3-

ab]carbazole (3i)
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Figure S116. 'H and **C NMR spectra for compound 3i
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5a-ethyl-2-(2-methylenebutoxy)-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazole
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Figure S117. *H and *C NMR spectra for compound 3j

13CNMR (75 MHz, CDCh)
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5a-((benzyloxy)methyl)-2-((2-((benzyloxy)methyl)allyl)oxy)-11-tosyl-5,5a,6,11-

tetrahydrobenzofuro[4,3-ab]carbazole (3k)
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Figure S118. 'H and **C NMR spectra for compound 3k
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2-(but-3-en-1-yloxy)-12-tosyl-6,6a,7,12-tetrahydro-5H-chromeno[5,4-ab]carbazole (3I)
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Figure S119. 'H and *C NMR spectra for compound 3|
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6a-methyl-2-((3-methylbut-3-en-1-yl)oxy)-12-tosyl-6,6a,7,12-tetrahydro-5H-chromeno[5,4-

ab]carbazole (3m)
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Figure S120. *H and *C NMR spectra for compound 3m
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6a-methyl-2-(((2-methylallyl)oxy)methyl)-12-tosyl-6,6a,7,12-tetrahydro-4H-

isochromenol5,4-ab]carbazole (3n)
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5a-methyl-5-ox0-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazol-2-yl methacrylate
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2,5a-dimethyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazole (3p)
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Figure S123. *H and *C NMR spectra for compound 3p
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2-(tert-butyl)-5a-methyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazole (3q)
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Figure S124. *H and **C NMR spectra for compound 3q
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5a-methyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazol-2-yl pivalate (3r)
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Figure S125. *H and *C NMR spectra for compound 3r
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tert-butyl (5a-methyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazol-2-yl) carbon

ate (3s)

g & & g 3 g g8 3 g 8 gz =8
4 g o @ = w & w 8§ 9 o o
~ & = 8 08 02 8 B 5 2 &5 & o A A L S S B R S A . L. SO SR S SR o .
re
=
#0000~ - F3
S620'0- N
Fg
| w
E
\ o W LE rs
-0— — - vez | S =
16860 | ||LJ.% 2 e
= o —
M Lw =
08851 — - =006 | ~ v69'2E— -
! "
o eV OP— =l
£05T7— — o0's
1 0
S629°Z~ L B e Lo
8c897— - - : =
9182~ 5 —
65987 Lo
&
L8
| =
-
o .
F3 SIS
e ], W
SOVEP— ~ =
£926' 1> —=lzg0 [z 90558 —
zvsey” ¢ £ osros—
! o
] e ™
e
© 689501 —
- £05ZIL
Fa SLLLIL
i 1zl
| £VLVZL
) L 1E8'GZL
8765°9— S ——F660 | © 106'5ZL
£656'9 { 565921
95869 . - 61 L2 506921
6121 - ) e Zroezl-,
58672 - - L1762
10821 — |ﬁn_.m Sm.on_%
zuog2 . gm0 8 zevesty _
S0EE"2 = Pk — af
elogs m m
168€°L s S o
1625'L g © Fa z59'vhL 8 o
oz g~ &8 N . - ) o N
ol o z S =pror| 859151-, =
L= £80°Z51
o w w
=1 86£° 5L — =
— (14
o L e
= @ =
N, T
T - o
= L e
B

5168

£1 (pom)

Figure S126. *H and *C NMR spectra for compound 3s
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5a-methyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazol-2-yl

methylbenzenesulfonate (3t)
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Figure S127. *H and *C NMR spectra for compound 3t



2-(benzyloxy)-5a-methyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazole (3u)
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Figure S128. *H and **C NMR spectra for compound 3u
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2-((tert-butyldimethylsilyl)oxy)-5a-methyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-

ab]carbazole (3v)
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Figure S129. 'H and *C NMR spectra for compound 3v
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2-methoxy-5a-methyl-11-tosyl-5,5a,6,11-tetrahydrobenzofuro[4,3-ab]carbazole (3w)
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Figure S130. *H and *C NMR spectra for compound 3w

5172



2-(3,3-dimethyl-6-((2-methylallyl)oxy)-2,3-dihydrobenzofuran-4-yl)-1-tosyl-1H-indole (4a)
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Figure S131. *H and *C NMR spectra for compound 4a
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2-(3,3-dimethyl-6-((2-methylallyl)oxy)-2,3-dihydrobenzofuran-4-yl)-6-methyl-1-tosyl-1H-

indole (4b)
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Figure S132. *H and *C NMR spectra for compound 4b
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2-(3,3-dimethyl-6-((2-methylallyl)oxy)-2,3-dihydrobenzofuran-4-yl)-5-methyl-1-tosyl-1H-

indole (4c)
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Figure S133. *H and *C NMR spectra for compound 4c
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2-(3,3-dimethyl-6-((2-methylallyl)oxy)-2,3-dihydrobenzofuran-4-yl)-5-methoxy-1-tosyl-1H-

indole (4d)
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Figure S134. 'H and *C NMR spectra for compound 4d
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methyl 2-(3,3-dimethyl-6-((2-methylallyl)oxy)-2,3-dihydrobenzofuran-4-yl)-1-tosyl-1H-indo

le-5-carboxylate (4e)
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Figure S135. *H and *C NMR spectra for compound 4e
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2-(3,3-dimethyl-6-((2-methylallyl)oxy)-2,3-dihydrobenzofuran-4-yl)-1-(methylsulfonyl)-1H-

indole (4f)
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Figure S136. 'H and *C NMR spectra for compound 4f
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1-tosyl-2-(3,3,6-trimethyl-2,3-dihydrobenzofuran-4-yl)-1H-indole (4g)
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Figure S137. 'H and *C NMR spectra for compound 4g
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2-(3-ethyl-3-methyl-6-(2-methylenebutoxy)-2,3-dihydrobenzofuran-4-yl)-1-tosyl-1H-indole

(4h)
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Figure S138. 'H and **C NMR spectra for compound 4h




2-(3-((benzyloxy)methyl)-6-((2-((benzyloxy)methyl)allyl)oxy)-3-methyl-2,3-

dihydrobenzofuran-4-yl)-1-tosyl-1H-indole (4i
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Figure S139. 'H and *C NMR spectra for compound 4i
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2-(4,4-dimethyl-7-((3-methylbut-3-en-1-yl)oxy)chroman-5-yl)-1-tosyl-1H-indole (4j)
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Figure S140. *H and *C NMR spectra for compound 4j
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2-(3,5-bis((2-methylallyl)oxy)phenyl)-1-tosyl-1H-indole (2a)
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Figure S141. *H and *C NMR spectra for compound 2a
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(E)-1-tosyl-2-(2-(3-(trimethylsilyl)prop-1-en-1-yl)phenyl)-1H-indole (7)
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Figure S142. *H and *C NMR spectra for compound 7
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dimethyl 2-(2-(1-tosyl-1H-indol-2-yl)phenyl)malonate (9)
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Figure S143. *H and **C NMR spectra for compound 9
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