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1. General

Unless otherwise noted, all reactions were carried out in flame-dried glassware
under argon. All solvents were purified and dried according to standard methods prior
to use. 'H NMR, *C NMR and **F NMR spectra were recorded on a BRUKER 400
MHz spectrometer in deuterated solvent. *H NMR chemical shifts are reported in ppm
with the internal TMS signal at 0.0 ppm as a standard. The data is being reported as (s
=singlet, d = doublet, t = triplet, g = quartet, m = multiplet or unresolved, brs = broad
singlet, coupling constant(s) in Hz, integration). “*C NMR spectra were recorded in
deuterated solvent. Chemical shifts are reported in ppm with the internal solvent
signal as a standard. *°F NMR chemical shifts were determined relative to CFCl; as
the external standard. GC-MS measurements were conducted on a Shimadzu
QP2010SE. HRMS were obtained on Waters GCT-TOF. IR measurements were
conducted on Nicolet is 50 KBr pelleting method.
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2. Optimization details:

2.1 Optimization of catalysts

R
o
Ph_ J\’/ catalyst (0-1 equiv) iz E Z '\C/'SZCN
S0, py CHaCN (0-1 M), 1207C
Z o}
7a
entry® b catalyst (equiv) 2a (%) 3a (%) 4a (%) 7a (%)
1 FeCl, (0.1) 71 13 7 -
2 FeCls (0.1) 57 16 13 -
3 CuCl (0.2) 39 16 14 29
4 CuCl; (0.1) 48 20 13 20
5 AgNO; (0.1) 34 17 9 -
6 AICl; (0.1) 22 12 19 -
7 MgCl, (0.1) 52 14 21 -
8 l, (0.1) 47 25 13 -
9 TBAI (0.1) 53 18 14 trace
10 Fe(OTf), (0.1) 73 9 7 -
11 Fe(acac), (0.1) 68 10 6 -
12 FeCl, (0.05) 65 10 8 -
13 FeCl, (0.2) 71 8 7 -
14 FeCl, (0.3) 70 7 6 -

®Reaction conditions: 1a (0.2 mmol), DTBP (0.6 mmol, 3.0 equiv), catalyst (0.02 mmol, 0.1
equiv), 2 mL CH3CN in sealed tube at 120 °C for 12 h. ®Isolated yields.
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2.2 Optimization of methylated reagents

R
o
Ph . 3aR=Me
N FeCl, (0-2 equiv) . 4a R = CH,CN
éOz Ph CH3CN (0.1 M), 120 £
=Z methylated reagent
1a SO,Me
7a
entry® " methylated reagent (equiv) 2a (%) 3a(%) 4a(%) T7a(%)
1 DTBP (3.0) 71 13 7 -
2 TBHP (3.0) trace trace trace trace
3 DCP (3.0) 57 25 - -
4 TBP (3.0) 58 13 21 -
5 DTBP (2.0) 69 11 15 -
6 DTBP (4.0) 68 12 20 -

®Reaction conditions: 1a (0.2 mmol), methylated reagent, FeCl, (0.04 mmol) in 2 mL CH3CN in
sealed tube at 120 °C for 12 h. ®Isolated yields.

2.3 Optimization of solvents

3aR =Me
4aR = CH,CN

Ph_ FeCl, (0.2 equiv)
& oh solvent, 120 °C
=
= ﬂ\o/o
e
)

\J

1a (30 equiv SOMe
7a
entry*®  solvent (M) 2a (%) 3a (%) 4a (%) 7a (%)
1 CHACN (0.1) - 13 7 i
2 toluene (0.1) 12 trace - -
3 CH,Cl, (0.1) o 6 ] )
4 H20 (0.1) trace trace - -
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5 THF (0.1) ) ] ] ]

6 DMF (0.1) ] trace ] ]
7 DMSO (0.1) trace 38 - -
8 dioxane (0.1) trace trace - -
9 CHCN (0.1) 62 18 ] ]

®Reaction conditions: 1a (0.2 mmol), DTBP (0.6 mmol, 3.0 equiv), FeCl, (0.04 mmol, 0.2 equiv),
2 mL solvent in sealed tube at 120 °C for 12 h. °Isolated yields.

2.4 Optimization of concentrations

R
o _ 3aR =Me
Ph‘N FeCl, (0.2 equiv) 4a R = CH,CN
CH5CN (X My, 120 °C 2
$o, oh >L( ) C
=
= o
o
1a @0 equiv)ﬁ/le SO,Me
Entry®" X (M) 2a (%) 3a (%) 4a (%) 7a (%)
1 CH4CN (0.1) 71 13 7 -
2 CgHsCN (0.1) 62 18 - -
3 CHsCN (0.05) 81 8 7 ]
4 CsHsCN (0.05) 82 14 - -
5 CH5CN (0.025) 60 7 22 -
6 CeHsCN (0.025) 76 24 - -

®Reaction conditions: 1a (0.2 mmol), DTBP (0.6 mmol, 3.0 equiv), FeCl, (0.04 mmol, 0.2 equiv),
CH3CN or CgHsCN in sealed tube at 120 °C for 12 h. ®Isolated yields.
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2.5 Optimization of temperatures

Ph\NJ\’/ F?:C|Ij (C(:)Nz ferqouciv)
o Ph 6 150N, _

=
Z ﬁ\o’on(,we

1a 30 equiv SO,Me
7a
entry®® T (°C) 2a (%) 3a (%) 7a (%)
1 100 52 22 -
2 120 82 14 -
3 140 77 20 -
4 160 73 23 -

#Reaction conditions: 1a (0.2 mmol), DTBP (0.6 mmol, 3.0 equiv), FeCl, (0.04 mmol, 0.2 equiv),
4 mL CgHsCN in sealed tube at 120 °C for 12 h. ®|solated yields.
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3. Synthesis of starting materials: 1a-1ae, peroxides and peroxybenzoate
3.1 Synthesis of 1a-1ae: General procedure A

A typical procedure A (synthesis of 1a) is shown as below™:

— Ph (1.5equiv)

| .
| PhNH, (1.1 equiv) H Pd(PPh3)2(3|2 (0-06_ equiv)
> N Cul'(0.03 equiv)
SO,CI CsHsN (1-5 €‘qUiV) 8/ “Ph -~

Et.,N.-THF =1:1
0, 2 3
A CH,Cl,, 0°Ctort intermediate B 11050 °C. 12 h
(@]
— : > o, Ph
\ Et3N (3.0 equiv) 4
intermediate C o°ctort, 12 h la

To a solution of 2-iodobenzene-1-sulfonyl chloride A (2.0 mmol) in CH,Cl; (10 mL)
at 0 °C were added pyridine (3 mmol, 1.5 equiv) and aniline (2.2 mmol, 1.1 equiv).
The reaction mixture was warmed to room temperature until the disappearance of A
confirmed by TLC. The mixture was then diluted with water, extracted with CH,Cls,
and dried over anhydrous Na;SO4. The solvent was removed under reduced pressure
and the residue was purified by flash column chromatography on silica gel using
petroleum ether and ethyl acetate (8:1, v:v) as the eluent to give intermediate B, which
was dissolved directly in a mixture of EtsN:THF (8 mL, 1:1, v:v). Phenylacetylene
(3.0 mmol, 1.5 equiv), Pd(PPh3),Cl, (0.12 mmol, 0.06 equiv) and Cul (0.06 mmol,
0.03 equiv) were added subsequently to this mixture. The reaction mixture was
warmed to 50 °C, stirred for 12 hours, diluted with saturated aqueous NH4CI,
extracted with ethyl acetate, and dried over anhydrous Na,SO,. The combined organic
layers were concentrated under reduced pressure and purified by flash column
chromatography on silica gel using petroleum ether and ethyl acetate (10:1, v:v) as the
eluent to give intermediate C, which was dissolved in CH,Cl, (10 mL) and cooled to
0 °C. EtsN (6 mmol, 3.0 equiv) and methacryloyl chloride (4 mmol, 2.0 equiv) were
added to the reaction mixture. The reaction mixture was then warmed to room
temperature until full consumption of C detected by TLC. The reaction was quenched
with saturated aqueous NaHCO3 (5 mL) and extracted with CH,Cl, (3 x 5 mL). The
combined organic layers were dried over anhydrous MgSO,, filtered, and
concentrated in vacuo. The residue was purified by flash column chromatography on
silica gel using petroleum ether and ethyl acetate (10:1, v:v) as the eluent to give lain
72% yield (578 mg, brown solid, three steps).
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N-phenyl-N-((2-(phenylethynyl)phenyl)sulfonyl)methacrylamide (1a)®

\ v,

o Y 'H NMR (400 MHz, CDCl3) § 8.38 (dd, J = 8.0, 1.4 Hz, 1H: Ar-H),
P“*H\f 7.70 (dd, J = 7.7, 1.5 Hz, 1H; Ar-H), 7.61 (td, J = 7.6, 1.5 Hz, 1H:
S0, " Ar-H), 7.54 (td, 3 = 7.7, 15 Hz, 1H; Ar-H), 7.41 (dd, J = 6.8, 2.8

1a | Hz, 2H: 2(Ar-H)), 7.38-7.29 (m, 5H; 5(Ar-H)), 7.23-7.16 (m, 3H;
3(Ar-H)), 5.33 (s, 1H; C=CHH), 5.19 (d, J = 1.9 Hz, 1H; C=CHH),

1.66 (s, CH,=CCHs); *C NMR (101 MHz, CDCls) & 170.9, 139.5, 139.1, 136.1,
134.7, 133.2, 132.9, 131.9, 130.6, 129.1, 129.0, 128.9, 128.2, 128.0, 123.4, 122.4,

122.4,97.3, 86.3, 19.3.

N-(4-fluorophenyl)-N-((2-(phenylethynyl)phenyl)sulfonyl)methacrylamide (1b)*?!

(F
A QW'
A
$0
2 =

Ph
=
1b

\ v

According to general procedure A with 4-fluoroaniline, 1b
was purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (10:1, v:v) as an
eluent and obtained in 62% yield (520 mg, white solid, three
steps). *H NMR (400 MHz, CDCls) 6 8.37 (dd, J = 8.1 Hz,

1.5 Hz, 1H; Ar-H), 7.70 (dd, J = 7.7, 1.5 Hz, 1H; Ar-H), 7.62 (td, J = 7.5, 1.4 Hz, 1H;
Ar-H), 7.55 (ddd, J = 8.2, 7.4, 1.5 Hz, 1H; Ar-H), 7.42-7.34 (m, 7H; 7(Ar-H)),
6.89-6.80 (m, 2H; 2(Ar-H)), 5.32 (d, J = 0.9 Hz, 1H; C=CHH), 5.23 (d, J = 1.0 Hz,
1H; C=CHH), 1.67 (t, J = 1.3 Hz, 3H; CH,=CCHs); *C NMR (101 MHz, CDCls) &
170.7, 162.7 (d, J = 250.4 Hz), 139.5, 139.0, 134.7, 133.3, 132.9, 132.4 (d, J = 8.9
Hz), 132.1 (d, J = 3.4 Hz), 131.8, 129.2, 128.3, 128.0, 123.5, 122.3, 122.3, 116.0 (d, J
= 23.0 Hz), 97.3, 86.3, 19.2; *°F NMR (376 MHz, CDCls) & -111.30 (5).

N-(4-chlorophenyl)-N-((2-(phenylethynyl)phenyl)sulfonyl)methacrylamide (1c)E!

1c

According to general procedure A with 4-chloroaniline, 1c
was purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (10:1, v:v) as an
eluent and obtained in 67% vyield (600 mg, white solid,
three steps). 'H NMR (400 MHz, CDCls) & 8.38 (dd, J =

8.1, 1.4 Hz, 1H; Ar-H), 7.69 (dd, J = 7.6, 1.5 Hz, 1H; Ar-H), 7.62 (td, J = 7.5, 1.5 Hz,
1H; Ar-H), 7.55 (td, J = 7.7, 1.6 Hz, 1H; Ar-H), 7.41-7.28 (m, 7H; 7(Ar-H)),
7.16-7.10 (m, 2H; 2(Ar-H)), 5.32 (s, 1H; C=CHH), 5.24 (d, J = 1.8 Hz, 1H; C=CHH),
1.68 (s, 3H; CH,=CCHs); *C NMR (101 MHz, CDCls) & 170.6, 139.3, 139.0, 135.3,
134.9, 134.7, 133.3, 133.0, 131.7, 131.7, 129.2, 129.2, 128.3, 128.0, 123.8, 122.3,

122.2,97.3, 86.2, 19.2.

S8



N-(4-bromophenyl)-N-((2-(phenylethynyl)phenyl)sulfonyl)methacrylamide (1d)*!

r N\

$0, | USiNg petroleum ether and ethyl acetate (10:1, viv) as an

According to general procedure A with 4-bromoaniline, 1d
was purified by flash column chromatography on silica gel

=

eluent and obtained in 70% vyield (668 mg, light yellow
\ 4| solid, three steps). "H NMR (400 MHz, CDCl3) & 8.38 (d, J
= 8.0 Hz, 1H; Ar-H), 7.68 (d, J = 7.6 Hz, 1H; Ar-H), 7.61 (t, J = 7.5 Hz, 1H; Ar-H),
7.54 (t, J = 7.7 Hz, 1H; Ar-H), 7.43-7.24 (m, 9H; 9(Ar-H)), 5.31 (s, 1H; C=CHH),
5.23 (s, 1H; C=CHH), 1.67 (s, 3H; CH,=CCHs); **C NMR (101 MHz, CDCls) § 170.5,
139.3, 139.0, 135.5, 134.7, 133.4, 132.9, 132.2, 132.0, 131.8, 129.2, 128.4, 128.1,
123.9, 123.5, 122.3, 122.1, 97.4, 86.2, 19.3.

N-((2-(phenylethynyl)phenyl)sulfonyl)-N-(4-(trifluoromethyl)phenyl)methacryla
mide (1e)?

Y\ According to general procedure A with

4-(trifluoromethyl)aniline, 1e was purified by flash column
chromatography on silica gel using petroleum ether and
ethyl acetate (10:1, v:v) as an eluent and obtained in 53%

1e

yield (500 mg, white solid, three steps). *H NMR (400
MHz, CDCI3) 6 8.40 (dd, J = 8.0, 1.3 Hz, 1H; Ar-H), 7.69 (dd, J = 7.7, 1.5 Hz, 1H,;
Ar-H), 7.63 (td, J = 7.5, 1.4 Hz, 1H; Ar-H), 7.59-7.49 (m, 3H; 3(Ar-H)), 7.42 (d, J =
8.3 Hz, 2H; 2(Ar-H)), 7.39-7.34 (m, 1H; Ar-H ), 7.34-7.22 (m, 4H; 4(Ar-H)), 5.30 (s,
1H; C=CHH), 5.25 (d, J = 1.6 Hz, 1H; C=CHH), 1.68 (s, 3H; CH,=CCHs); *C NMR
(101 MHz, CDCl3) 6 170.4, 139.7 (q, J = 1.0 Hz), 139.2, 139.0, 134.7, 133.5, 133.0,
131.6, 130.8 (g, J = 33.0 Hz), 130.8, 130.4 (q, J = 288.0 Hz), 129.3, 128.3, 128.1,
126.0 (q, J = 3.7 Hz), 124.2, 122.3, 122.0, 97.5, 86.1, 19.2; °F NMR (376 MHz,
CDCl3) 6 -62.70 (s).
N-(4-cyanophenyl)-N-((2-(phenylethynyl)phenyl)sulfonyl)methacrylamide (1f)

According to general procedure A with 4-aminobenzonitrile,
1f was purified by flash column chromatography on silica

'\HJ\K
SO

p.

2 Ph
=
1f

A

gel using petroleum ether and ethyl acetate (10:1, v:v) as an
eluent and obtained in 50% vyield (426 mg, white solid,
three steps). *H NMR (400 MHz, CDCls) & 8.36 (dd, J = 8.0,

1.4 Hz, 1H; Ar-H), 7.70-7.58 (m, 2H; 2(Ar-H)), 7.54 (ddd, J = 8.8, 7.2, 1.7 Hz, 1H;
Ar-H), 7.48-7.29 (m, 7H; 7(Ar-H)), 7.25-7.17 (m, 2H; 2(Ar-H)), 5.27 (d, J = 1.2 Hz,
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1H; C=CHH), 5.25 (d, J = 1.6 Hz, 1H; C=CHH ), 1.66 (s, 3H; CH,=CCH3); °C NMR
(101 MHz, CDCls) 6 170.2, 140.8, 139.2, 139.1, 134.6, 133.6, 133.0, 132.6, 131.6,
131.0, 129.6, 128.4, 128.2, 124.6, 122.2, 121.9, 117.6, 112.6, 97.4, 86.1, 19.1; HRMS
(ESI) exact mass calculated for CosH2oNO3S* [M+H"]: 427.1111, found: 427.1108; IR
(neat): vmax (cm™) = 1698, 1365, 1176, 1119, 757, 732, 690, 674; m.p. 137-139 °C.

Methyl-4-(N-((2-(phenylethynyl)phenyl)sulfonyl)methacrylamido)benzoate (1g)®

\ According to general procedure A with 4-aminobenzoate,

i\ﬂeOQC 0
\O\ )Y 1g was purified by flash column chromatography on
N
é02 Ph

silica gel using petroleum ether and ethyl acetate (10:1,

=Z v:v) as an eluent and obtained in 57% yield (520 mg,
©/19 white solid, three steps). *H NMR (400 MHz, CDCls) &
) " 8.39 (dd, J = 8.0, 1.4 Hz, 1H; Ar-H ), 7.84-7.76 (m, 2H:
2(Ar-H)), 7.66-7.68 (m, 1H; Ar-H), 7.59-7.63 (m, 1H; Ar-H), 7.52-7.56 (m, 1H; Ar-H),
7.47-7.39 (m, 2H; 2(Ar-H)), 7.35-7.30 (m, 1H; Ar-H), 7.26 (td, J = 7.9, 6.0 Hz, 4H;
4(Ar-H)), 5.33 (s, 1H; C=CHH), 5.23 (q, J = 1.7 Hz, 1H; C=CHH), 3.85 (s, 3H;
CO,CHj3), 1.67 (s, 3H; CH,=CCHs); *C NMR (101 MHz, CDCls) & 170.5, 165.7,

140.8, 139.2, 134.6, 133.4, 132.9, 131.7, 130.3, 130.1, 128.9, 128.1, 128.0, 124.3,
122.4,122.1, 97.3, 86.2, 52.2, 19.2.

N-((2-(phenylethynyl)phenyl)sulfonyl)-N-(4-(trifluoromethoxy)phenyl)methacryl
amide (1h)

Y According  to  general procedure A with

FaCO
3 \@ i 4-(trifluoromethoxy)aniline, 1h was purified by flash
202 BH column chromatography on silica gel using petroleum
Z ether and ethyl acetate (10:1, v:v) as an eluent and
1h obtained in 49% yield (475 mg, white solid, three steps).

S

IH NMR (400 MHz, CDCls) & 8.36 (s, 1H; Ar-H), 7.72 (d, J = 1.4 Hz, 1H; Ar-H),
7.63 (td, J = 7.6, 1.4 Hz, 1H; Ar-H), 7.55 (td, J = 7.8, 1.4 Hz, 1H; Ar-H), 7.47-7.33
(m, 7H; 7(Ar-H)), 7.00 (d, J = 8.4 Hz, 2H; 2(Ar-H)), 5.32 (s, 1H; C=CHH), 5.25 (d, J
= 1.8 Hz, 1H; C=CHH), 1.68 (s, 3H; CH,=CCHs); °C NMR (101 MHz, CDCls) 5
170.5, 149.4 (q, J = 1.9 Hz), 139.3, 138.8, 134.7, 134.4, 133.4, 132.9, 132.1, 131.7,
129.2, 128.3, 128.1, 123.7, 122.3, 122.2, 120.8 (q, J = 1.0 Hz), 120.2 (g, J = 258.5
Hz), 97.4, 86.2, 19.2; *°F NMR (376 MHz, CDCls) 6 -57.87 (s); HRMS (ESI) exact
mass calculated for CysHigFsNO4S™ [M+H™]: 486.0981, found: 486.0974; IR (neat):
Vmax (Cm'l) = 1697, 1503, 1249, 1172, 757, 689, 592, 543; m.p. 90-92 °C.
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N-(4-methoxyphenyl)-N-((2-(phenylethynyl)phenyl)sulfonyl)methacrylamide
(L)

(MeO o Y\ According to general procedure A with 4-methoxyaniline,
\Q\N 1i was purified by flash column chromatography on silica
S0, ph| gel using petroleum ether and ethyl acetate (10:1, v:v) as

an eluent and obtained in 50% yield (420 mg, brown solid,
) three steps). 'H NMR (400 MHz, CDCls) & 8.48-8.34 (m,
1H; Ar-H), 7.78-7.66 (m, 1H; Ar-H), 7.61 (td, J = 7.5, 1.5 Hz, 1H; Ar-H), 7.58-7.48
(m, 1H; Ar-H), 7.38-7.26 (m, 7H; 7(Ar-H)), 6.66 (d, J = 8.7 Hz, 2H; 2(Ar-H)), 5.34 (s,
1H; C=CHH), 5.20 (s, 1H; C=CHH), 3.63 (s, Ar-OCHg), 1.66 (s, 3H, CH,=CCHy);
3C NMR (101 MHz, CDCl3) § 171.0, 159.9, 139.6, 139.2, 134.6, 133.1, 132.9, 131.9,
131.8, 128.9, 128.6, 128.1, 128.0, 123.2, 122.5, 122.3, 114.1, 97.0, 86.5, 55.2, 19.3.
N-((2-(phenylethynyl)phenyl)sulfonyl)-N-(p-tolyl)methacrylamide (1j)

=
1i

Me o ) According to general procedure A with p-toluidine, 1j was
\@ purified by flash column chromatography on silica gel
202 ' using petroleum ether and ethyl acetate (10:1, v:v) as an

= eluent and obtained in 78% vyield (648 mg, brown solid,

1] three steps). *H NMR (400 MHz, CDCl3) & 8.40 (dd, J =

A A

8.0, 1.4 Hz, 1H; Ar-H), 7.68 (dd, J = 7.7, 1.4 Hz, 1H; Ar-H), 7.60 (td, J = 7.5, 1.5 Hz,
1H; Ar-H), 7.53 (td, J = 7.7, 1.5 Hz, 1H; Ar-H), 7.37-7.30 (m, 5H; 5(Ar-H)),
7.27-7.24 (m, 2H; 2(Ar-H)), 6.97 (d, J = 8.1 Hz, 2H; 2(Ar-H)), 5.41-5.31 (m, 1H;
C=CHH), 5.19 (d, J = 2.1 Hz, 1H; C=CHH), 2.17 (s, 3H; Ar-CHs), 1.66 (s,
CH,=CCHj3); **C NMR (101 MHz, CDCls) & 180.0, 139.5, 139.4, 139.2, 134.7, 133.6,
133.1, 132.9, 131.9, 130.4, 129.7, 128.9, 128.1, 127.9, 123.4, 122.5, 122.4, 97.1, 86.5,
21.1,19.3.

N-(4-(tert-butyl)phenyl)-N-((2-(phenylethynyl)phenyl)sulfonyl)methacrylamide
(1k)H!

(tBu o \ According to general procedure A with
\@NJ\( 4-(tert-butylaniline, 1k was purified by flash column
0, P chromatography on silica gel using petroleum ether and

= ethyl acetate (10:1, v:v) as an eluent and obtained in 50%

\ . yield (453 mg, brown solid, three steps). *H NMR (400
MHz, CDCl3) 6 8.45-8.33 (m, 1H; Ar-H), 7.74-7.66 (m, 1H; Ar-H), 7.60 (dt, J = 7.6,
4.5 Hz, 1H; Ar-H), 7.57-7.48 (m, 1H; Ar-H), 7.43-7.28 (m, 7H; 7(Ar-H)), 7.20 (d, J =
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8.2 Hz, 2H; 2(Ar-H)), 5.34 (s, 1H; C=CHH), 5.19 (s, 1H; C=CHH), 1.64 (s, 3H;
CH,=CCHs), 1.19 (s, 9H; Ar-C-(CHs)s); *C NMR (101 MHz, CDCl3) § 178.0, 152.3,
139.5, 139.1, 134.7, 133.1, 133.1, 132.8, 132.0, 130.1, 128.9, 128.2, 127.9, 125.9,
123.3, 122.6, 122.4, 97.1, 86.4, 34.6, 31.1, 19.3.

N-(3-fluorophenyl)-N-((2-(phenylethynyl)phenyl)sulfonyl)methacrylamide (1)

According to general procedure A with 3-fluoroaniline, 11 was

/@\ i purified by flash column chromatography on silica gel using
i y petroleum ether and ethyl acetate (10:1, v:v) as an eluent and

S0, Ph

AN

obtained in 50% yield (416 mg, brown solid, three steps). *H
| " | NMR (400 MHz, CDCls) 5 8.38 (d, J = 8.1 Hz, 1H; Ar-H),
7.70 (d, J = 7.5 Hz, 1H; Ar-H), 7.62 (t, J = 7.6 Hz, 1H; Ar-H), 7.55 (d, J = 7.9 Hz, 1H;
Ar-H), 7.35 (dt, J = 14.3, 7.3 Hz, 5H; 5(Ar-H)), 7.15 (dd, J = 8.5, 7.4 Hz, 3H;
3(Ar-H)), 6.95-6.79 (m, 1H; Ar-H), 5.36 (s, 1H, C=CHH), 5.25 (s, 1H, C=CHH), 1.69
(s, 3H, CH,=CCHs); **C NMR (101 MHz, CDCl3) & 170.6, 162.3 (d, J = 248.6 Hz),
139.3, 138.9, 137.6, 134.7, 133.4, 132.9, 131.8, 129.8 (d, J = 8.9 Hz), 129.1, 128.2,
128.0, 126.3 (d, J = 3.5 Hz), 123.9, 122.4, 122.2, 118.1 (d, J = 23.1 Hz), 116.2 (d, J =

20.9 Hz), 97.4, 86.2, 19.2; °F NMR (376 MHz, CDCls) § -111.14 (s).

N-((2-(phenylethynyl)phenyl)sulfonyl)-N-(3-(trifluoromethyl)phenyl)methacryla
mide (1m)

/@\ 0 According to general procedure A with
FaC N 3-(trifluoromethylaniline, 1m was purified by flash
$0; Phi column chromatography on silica gel using petroleum

. ether and ethyl acetate (10:1, v:v) as an eluent and

%x

obtained in 33% vyield (325 mg, white solid, three steps).
'H NMR (400 MHz, CDCls) & 8.37 (dd, J = 8.0, 1.3 Hz, 1H; Ar-H), 7.69 (dd, J = 7.7,
1.5 Hz, 1H; Ar-H), 7.66-7.58 (m, 3H; 3(Ar-H)), 7.54 (td, J = 7.7, 1.5 Hz, 1H; Ar-H),
7.36 (ddt, J = 5.9, 4.4, 1.9 Hz, 2H; 2(Ar-H)), 7.32-7.23 (m, 5H; 5(Ar-H)), 5.36-5.32
(m, 1H; C=CHH), 5.26 (q, J = 1.6 Hz, 1H; C=CHH), 1.68 (s, 3H; CH,=CCHs); *C
NMR (101 MHz, CDCl3) & 170.5, 139.3, 138.9, 137.2, 134.7, 133.8, 133.5, 132.9,
131.7, 131.4 (g, J = 33.1 Hz), 129.4, 129.1, 128.2, 128.1, 127.3 (q, J = 3.7 Hz), 125.6
(9, J = 3.7 Hz), 1245 (q, J = 273.7 Hz), 124.1, 122.4, 122.0, 97.5, 86.0, 19.1; °F
NMR (376 MHz, CDCI3) 6 -62.79 (s); HRMS (ESI) exact mass calculated for
CusH19FsNO3S™ [M+H']: 470.1032, found: 470.1029; IR (neat): vmax (cm™) = 1761,
1367, 1328, 1176, 1132, 759, 697, 592; m.p. 89-91 °C.
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N-((2-(phenylethynyl)phenyl)sulfonyl)-N-(m-tolyl)methacrylamide (1n)*?!

- 5 ~ According to general procedure A with m-toluidine, 1n
MQQ\NJY was purified by flash column chromatography on silica gel

S0, ph | using petroleum ether and ethyl acetate (10:1, v:v) as an
eluent and obtained in 50% yield (412 mg, brown solid,
L ) three steps). *H NMR (400 MHz, CDCls) & 8.39 (d, J = 8.0
Hz, 1H; Ar-H), 7.67 (dd, J = 7.9, 2.8 Hz, 1H; Ar-H), 7.58-7.51 (m, 1H; Ar-H),
7.52-7.43 (m, 1H; Ar-H), 7.39-7.26 (m, 5H; 5(Ar-H)), 7.23 (s, 1H; Ar-H), 7.18 (d, J =
8.1 Hz, 1H; Ar-H), 7.08 (td, J = 7.8, 2.2 Hz, 1H; Ar-H), 6.97 (d, J = 7.5 Hz, 1H;
Ar-H), 5.32 (s, 1H; C=CHH), 5.15 (s, 1H; C=CHH), 2.03 (s, Ar-CHg), 1.64 (s, 3H;
CH,=CCHj3); **C NMR (101 MHz, CDCls) & 170.9, 139.4, 139.2, 139.2, 135.9, 134.7,
133.3, 132.8, 131.9, 131.2, 130.1, 129.1, 128.7, 128.3, 128.0, 127.7, 123.3, 122.4,
122.3,97.3, 86.4, 20.9, 19.3.

N-(2-fluorophenyl)-N-((2-(phenylethynyl)phenyl)sulfonyl)methacrylamide (10)®?

According to general procedure A with 2-fluoroaniline, 1o was

' O Y
Q\NJ\( purified by flash column chromatography on silica gel using
F S0, ph| petroleum ether and ethyl acetate (10:1, v:v) as an eluent and
=
=

©/ obtained in 37% yield (311 mg, brown solid, three steps). *H
. ' J NMR (400 MHz, CDCls) § 8.44 (dd, J = 8.1, 1.4 Hz, 1H;
Ar-H), 7.68 (dd, J = 7.7, 1.5 Hz, 1H; Ar-H), 7.65-7.47 (m, 3H; 3(Ar-H)), 7.38-7.31
(m, 1H; Ar-H), 7.30-7.21 (m, 4H; 4(Ar-H)), 7.10-7.02 (m, 1H; Ar-H), 6.95 (td, J =
7.8, 1.4 Hz, 1H; Ar-H), 6.88 (ddd, J = 9.7, 8.2, 1.4 Hz, 1H; Ar-H), 5.22 (s, 1H;
C=CHH), 5.19 (d, J = 1.9 Hz, 1H; C=CHH), 1.73 (s, 3H; CH,=CCHs); *C NMR (101
MHz, CDCls) 6 170.5, 158.8 (d, J = 251.5 Hz), 139.5, 138.7, 138.7, 134.6, 133.3,
133.1, 132.8, 131.8, 130.9, 128.9, 128.0, 127.9, 125.2 (d, J = 12.8 Hz), 124.3 (d, J =

3.9 Hz), 122.8, 122.4 (d, J = 11.3 Hz), 116.2 (d, J = 20.2 Hz), 96.9, 86.3, 19.0; °F
NMR (376 MHz, CDCl5) 5 -118.40 ().

N-((2-(phenylethynyl)phenyl)sulfonyl)-N-(2-(trifluoromethyl)phenyl)methacryla
mide (1p)

- ~ According to general procedure A with
JY 2-(trifluoromethyl)aniline, 1p was purified by flash column
0, Ph

chromatography on silica gel using petroleum ether and ethyl

|
CF; S
= acetate (10:1, v:v) as an eluent and obtained in 29% yield (290

mg, light yellow solid, three steps). *H NMR (400 MHz, CDCl5)




8 8.42 (d, J = 8.0 Hz, 1H; Ar-H), 7.79-7.67 (m, 2H; 2(Ar-H)), 7.66-7.59 (m, 1H;
Ar-H), 7.59-7.49 (m, 2H; 2(Ar-H)), 7.41-7.18 (m,7H; 7(Ar-H)), 5.25 (d, J = 1.9 Hz,
1H; C=CHH), 5.17 (s, 1H; C=CHH), 1.77 (s, 3H; CH,=CCHs); *C NMR (101 MHz,
CDCl3) & 169.9, 139.1, 139.1, 134.7, 134.6, 133.7 (q, J = 1.8 Hz), 133.5, 133.4, 131.9,
131.9, 129.5, 129.2 (g, J = 30.5 Hz), 129.0, 128.1, 127.9, 127.9 (q, J = 4.5 Hz), 123.2,
123.2 (g, J = 274.1 Hz), 122.9, 122.3, 97.2, 86.7, 19.5; °F NMR (376 MHz, CDCls) &
-58.06 (s); HRMS (ESI) exact mass calculated for CasH1gF3sNO3S™ [M+H']: 470.1032,
found: 470.1026; IR (neat): vmax (cm™) = 1699, 1370, 1315, 1176, 1138, 759, 595, 577;
m.p. 122-123 °C.
N-((2-(phenylethynyl)phenyl)sulfonyl)-N-(o-tolyl)methacrylamide (1g)™!

1 o N According to general procedure A with o-toluidine, 1g was
N)Y purified by flash column chromatography on silica gel using
Me SO Ph | petroleum ether and ethyl acetate (10:1, v:v) as an eluent and
obtained in 50% vyield (412 mg, brown solid, three steps). *H
- < NMR (400 MHz, CDCls3) 6 8.53-8.39 (m, 1H; Ar-H), 7.76-7.68
(m, 1H; Ar-H), 7.67-7.60 (m, 1H; Ar-H), 7.59-7.51 (m, 1H; Ar-H), 7.47 (d, J = 7.9 Hz,
1H; Ar-H), 7.39-7.33 (m, 1H; Ar-H), 7.32-7.23 (m, 4H; 4(Ar-H)), 7.11 (dt, J = 14.8,
7.5 Hz, 2H; 2(Ar-H)), 6.93 (t, J = 7.3 Hz, 1H; Ar-H), 5.24 (s, 1H; C=CHH), 5.17-5.06
(m, 1H; C=CHH), 2.37 (s, 3H; Ar-CHs), 1.66 (s, 3H; CH,=CCHj3); **C NMR (101
MHz, CDCls) & 170.8, 139.5, 139.3, 138.6, 135.4, 134.6, 133.5, 133.2, 132.3, 132.0,
131.2,129.3,128.9, 128.1, 127.9, 126.3, 122.8, 122.5, 122.4, 97.3, 86.5, 19.3, 18.7.

N-(naphthalen-1-yl)-N-((2-(phenylethynyl)phenyl)sulfonyl)methacrylamide
(1r)¥]

o
it

|
S0,
=

~ According to general procedure A with naphthalen-2-amine,

1r was purified by flash column chromatography on silica gel

using petroleum ether and ethyl acetate (10:1, v:v) as an eluent
ph | and obtained in 62% yield (562 mg, light yellow solid, three
steps). *H NMR (400 MHz, CDCls) & 8.45 (dt, J = 8.1, 1.8 Hz,
§ ir ] 1H; Ar-H), 7.85 (t, J = 2.4 Hz, 1H; Ar-H), 7.70 (dd, J = 7.8,
4.8 Hz, 2H; 2(Ar-H)), 7.63 (g, J = 8.0, 7.6 Hz, 2H; 2(Ar-H)), 7.59-7.52 (m, 3H;
3(Ar-H)), 7.44 (dt, J = 20.0, 7.1 Hz, 2H; 2(Ar-H)), 7.24 (tt, J = 8.5, 4.0 Hz, 1H; Ar-H),
7.18-7.06 (m, 4H; 4(Ar-H)), 5.40 (s, 1H; C=CHH), 5.16 (s, 1H; C=CHH), 1.67 (s, 3H;
CH,=CCHs); *C NMR (101 MHz, CDCl3) & 171.1, 139.4, 139.3, 134.8, 133.7, 133.4,
133.1, 133.0, 131.7, 129.7, 128.9, 128.2, 128.1, 128.1, 128.1, 128.0, 127.7, 127.2,

126.7, 123.7, 122.4, 122.1, 97.4, 86.4, 86.4, 19.4.
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N-(2,5-dimethylphenyl)-N-((2-(phenylethynyl)phenyl)sulfonyl)methacrylamide
(15)"!

e ~ According to general procedure A with 2,5-dimethylaniline, 1s
was purified by flash column chromatography on silica gel
JJ\( using petroleum ether and ethyl acetate (10:1, v:v) as an eluent
0, pr | and obtained in 77% yield (665 mg, brown solid, three steps).
'H NMR (400 MHz, CDCl3) & 8.47 (dd, J = 7.9, 1.4 Hz, 1H;
\ s | Ar-H), 7.70 (dd, J = 7.7, 1.4 Hz, 1H; Ar-H), 7.61 (it, J = 7.6,
1.3 Hz, 1H; Ar-H), 7.58-7.52 (m, 1H; Ar-H), 7.35 (ddd, J = 8.7, 5.2, 2.4 Hz, 1H;
Ar-H), 7.31-7.21 (m, 5H; 5(Ar-H)), 7.04 (d, J = 7.7 Hz, 1H; Ar-H), 6.88 (dd, J = 7.8,
1.8 Hz, 1H; Ar-H), 5.23 (s, 1H; C=CHH), 5.13 (d, J = 1.9 Hz, 1H; C=CHH), 2.34 (s,
3H; Ar-CHs), 1.88 (s, 3H; Ar-CHs), 1.66 (s, CH,=CCHjs); *C NMR (101 MHz,
CDCl3) 6 170.8, 139.7, 139.3, 136.3, 135.4, 135.2, 134.6, 133.5, 133.2, 132.6, 132.0,
130.9, 130.4, 128.9, 128.1, 127.8, 122.5, 122.4, 122.4, 97.2, 86.6, 20.3, 19.3, 18.3.

I
Me S

N-(2-bromo-4-fluorophenyl)-N-((2-(phenylethynyl)phenyl)sulfonyl)methacrylami
de (1t)

. . According to general procedure A with

F
\Q\ 0 2-bromo-4-fluoroaniline, 1t was purified by flash column
f Eo chromatography on silica gel using petroleum ether and
: = e ethyl acetate (10:1, v:v) as an eluent and obtained in 67%
1t yield (662 mg, brown solid, three steps). *H NMR (400

MHz, CDCls) & 8.49 (dd, J = 8.0, 1.5 Hz, 1H; Ar-H),
7.79-7.66 (m, 2H, 2(Ar-H)), 7.65-7.51 (m, 2H; 2(Ar-H)), 7.40-7.26 (m, 5H; 5(Ar-H)),
7.09 (dd, J = 7.8, 2.9 Hz, 1H; Ar-H), 6.80 (ddd, J = 8.9, 7.5, 2.9 Hz, 1H; Ar-H), 5.27
(g, J = 1.6 Hz, 1H; C=CHH), 5.25-5.19 (m, 1H; C=CHH), 1.83 (s, 3H; CH,=CCHs);
3C NMR (101 MHz, CDCls)  167.0, 161.9 (d, J = 255.1 Hz), 139.5, 138.8, 135.1 (d,
J =09.2 Hz), 134.5, 133.5 (d, J = 2.1 Hz), 133.4, 132.9 (d, J = 3.8 Hz), 131.6, 129.1,
128.1, 127.9, 125.9 (d, J = 10.0 Hz), 123.8, 122.7, 122.2, 120.8, 120.5, 115.0 (d, J =
23.4 Hz), 97.0, 86.7, 19.4; *F NMR (376 MHz, CDCls) & -(109.04-108.99) (m);
HRMS (ESI) exact mass calculated for C,4H;1sBrFNOsS™ [M+H']: 498.0169, found:
498.0168; IR (neat): vmax (cm'l) = 1700, 1483, 1370, 1180, 1120, 870, 759, 600; m.p.
102-104 °C.
N-(naphthalen-1-yl)-N-((2-(phenylethynyl)phenyl)sulfonyl)methacrylamide
(1u)[3]
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( o N\ According to general procedure A with
Phoy F | l-ethynyl-4-fluorobenzene, 1u was purified by flash column
= E

SO, chromatography on silica gel using petroleum ether and
=
O ethyl acetate (10:1, v:v) as an eluent and obtained in 59%
. 1u J yield (494 mg, yellow solid, three steps), 'H NMR (400

MHz, CDCl3) 6 8.37 (d, J = 8.1 Hz, 1H; Ar-H), 7.71-7.64 (m, 1H; Ar-H), 7.60 (t, J =
7.2 Hz, 1H; Ar-H ), 7.57-7.49 (m, 1H; Ar-H), 7.37 (dd, J = 6.4, 3.2 Hz, 2H; 2(Ar-H)),
7.29 (dd, J = 8.6, 5.3 Hz, 2H; 2(Ar-H)), 7.25-7.13 (m, 3H; 3(Ar-H)), 7.00 (t, J = 8.6
Hz, 2H; 2(Ar-H)), 5.31 (s, 1H; C=CHH), 5.27 (s, 1H; C=CHH), 1.65 (s, 3H;
CH,=CCHs); *C NMR & 170.9, 162.9 (d, J = 250.8 Hz), 139.5, 139.2, 136.4, 134.5,
133.9 (d, J = 8.5 Hz), 133.1 (d, J = 33.0 Hz), 130.6, 129.0, 128.9, 128.0, 123.4, 122.2,
118.5 (d, J = 3.7 Hz), 115.6, 115.4, 96.2, 86.2, 19.2; *F NMR (376 MHz, CDCls) &
-109.51 (s).

N-((2-((4-chlorophenyl)ethynyl)phenyl)sulfonyl)-N-phenylmethacrylamide (1v)*!
According to general procedure A with

'd O A
Ph\wj)‘\f ci| 1-chloro-4-ethynylbenzene, 1v was purified by flash
o, LI
Z

column chromatography on silica gel using petroleum ether
O and ethyl acetate (10:1, v:v) as an eluent and obtained in
\ Id ) 47% vyield (406 mg, white solid, three steps). *H NMR (400
MHz, CDCl3) 6 8.37 (dd, J = 8.1, 1.4 Hz, 1H; Ar-H), 7.67 (dd, J = 7.7, 1.5 Hz, 1H,;
Ar-H), 7.60 (td, J = 7.5, 1.4 Hz, 1H; Ar-H), 7.53 (d, J = 1.5 Hz, 1H; Ar-H), 7.40-7.32
(m, 2H; 2(Ar-H)), 7.31-7.25 (m, 2H; 2(Ar-H)), 7.25-7.13 (m, 5H; 5(Ar-H)), 5.31 (s,
1H; C=CHH), 5.20 (d, J = 1.9 Hz, 1H; C=CHH), 1.65 (s, 3H; CH,=CCHs); *C NMR
(101 MHz, CDCl3) & 170.9, 139.5, 139.3, 136.4, 135.0, 134.5, 133.2, 133.1, 132.9,
130.6, 129.1, 128.9, 128.5, 128.2, 123.5, 122.1, 120.9, 95.9, 87.3, 19.2; HRMS (ESI)
exact mass calculated for Ca4H19CINO3sS* [M+H']: 436.0768, found: 436.0764; IR
(neat): vmax (cm™) = 1696, 1490, 1357, 1179, 1143, 763, 696, 586; m.p. 80-81 °C.
N-phenyl-N-((2-(p-tolylethynyl)phenyl)sulfonyl)methacrylamide (1w)?!

. 5 . According to general procedure A with
ph\NJY vel 1-ethynyl-4-methylbenzene, 1w was purified by flash
$0, P O column chromatography on silica gel using petroleum ether

= and ethyl acetate (10:1, v:v) as an eluent and obtained in

L O 1w J 59% yield (490 mg, brown solid, three steps). *H NMR

(400 MHz, CDCl3)  8.36 (dd, J = 8.1, 1.3 Hz, 1H; Ar-H), 7.69 (dd, J = 7.7, 1.4 Hz,
1H; Ar-H), 7.64-7.58 (m, 1H; Ar-H), 7.52 (td, J = 7.7, 1.5 Hz, 1H; Ar-H), 7.44-7.39
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(m, 2H; 2(Ar-H)), 7.28 (d, J = 3.2 Hz, 1H; Ar-H), 7.26 (d, J = 1.7 Hz, 1H; Ar-H),
7.22 (dd, J = 5.3, 1.8 Hz, 3H; 3(Ar-H)), 7.15 (s, 1H; Ar-H), 7.13 (s, 1H; Ar-H),
5.37-5.20 (m, 1H; C=CHH), 5.19 (dd, J = 1.7, 0.8 Hz, 1H; C=CHH), 2.41 (s, 3H;
Ar-CHs), 1.67 (s, 3H; CH,=CCHs); **C NMR (101 MHz, CDCls) § 170.9, 139.5,
139.3, 138.8, 136.1, 134.7, 133.2, 132.8, 131.9, 130.7, 129.1, 129.0, 127.8, 123.3,
122.6,119.4, 97.8, 85.8, 21.6, 19.3.

N-((2-((4-(tert-butyl)phenyl)ethynyl)phenyl)sulfonyl)-N-phenylmethacrylamide
(1X)[3]

- . According to general procedure A with
Phy, )Y wul 1-(tert-butyl)-4-ethynylbenzene, 1x was purified by flash
O column chromatography on silica gel using petroleum
O ether and ethyl acetate (10:1, v:v) as an eluent and
1x ) obtained in 68% yield (618 mg, white solid, three steps).
'H NMR (400 MHz, CDCl3) & 8.37 (dd, J = 8.1, 1.4 Hz, 1H; Ar-H), 7.70 (dd, J = 7.7,
1.4 Hz, 1H; Ar-H), 7.63-7.56 (m, 1H; Ar-H), 7.51 (td, J = 7.7, 1.4 Hz, 1H; Ar-H),
7.46-7.41 (m, 2H; 2(Ar-H)), 7.39-7.30 (m, 4H; 4(Ar-H)), 7.21 (dd, J = 5.2, 1.9 Hz, 3H;
3(Ar-H)), 5.34 (s, 1H, C=CHH), 5.19 (d, J = 1.9 Hz, 1H; C=CHH), 1.67 (s, 3H;
CH2=CCHs), 1.37 (s, 9H; Ar-C(CHa)s); *C NMR (101 MHz, CDCls) § 170.9, 152.5,
139.5, 138.9, 136.1, 134.8, 133.2, 132.8, 131.7, 130.7, 129.1, 130.0, 127.8, 125.2,
123.3,122.6, 119.4, 97.8, 85.8, 34.9, 31.2, 19.3.

N-((2-((3-fluorophenyl)ethynyl)phenyl)sulfonyl)-N-phenylmethacrylamide (1y)"!

( 0

Ph\I}I)Y

SO, _
O acetate (10:1, v:v) as an eluent and obtained in 75% vyield (629
mg, yellow solid, three steps). ‘H NMR (400 MHz, CDCls) §
8.38 (dd, J = 8.0, 1.4 Hz, 1H; Ar-H), 7.67 (dd, J = 7.7, 1.5 Hz, 1H; Ar-H), 7.60 (td, J
= 7.6, 1.4 Hz, 1H; Ar-H), 7.53 (td, J = 7.7, 1.5 Hz, 1H; Ar-H), 7.36 (td, J = 6.1, 5.2,
3.3 Hz, 2H; 2(Ar-H)), 7.29-7.15 (m, 4H; 4(Ar-H)), 7.11 (d, J = 7.7 Hz, 1H; Ar-H),
7.05 (td, J = 8.5, 2.6 Hz, 1H; Ar-H), 6.95 (dt, J = 9.4, 1.9 Hz, 1H; Ar-H), 5.31 (s, 1H;
C=CHH), 5.19 (d, J = 1.9 Hz, 1H, C=CHH), 1.65 (s, 3H; CH,=CCHs); *C NMR (101
MHz, CDCls) & 170.9, 162.1 (d, J = 246.6 Hz), 139.4 (d, J = 4.6 Hz), 136.4, 134.6,
133.3, 132.9, 130.5, 129.8 (d, J = 8.6 Hz), 129.1, 129.0, 128.3, 127.8 (d, J = 3.1 Hz),

F ) According to general procedure A with
1-ethynyl-3-fluorobenzene, 1y was purified by flash column
chromatography on silica gel using petroleum ether and ethyl

.
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124.2 (d, J = 9.5 Hz), 123.6, 121.9, 118.8, 118.5, 116.3 (d, J = 21.2 Hz), 95.6, 87.2,
19.2; F NMR (376 MHz, CDCls) & -112.68 ().

N-phenyl-N-((2-(m-tolylethynyl)phenyl)sulfonyl)methacrylamide (1z)"*!

( 0
Ph\[}]){f
20z = chromatography on silica gel using petroleum ether and ethyl

O acetate (10:1, v:v) as an eluent and obtained in 69% yield (574
- " mg, brown solid, three steps). *H NMR (400 MHz, CDCls) &
8.38 (d, J =8.0 Hz, 1H; Ar-H), 7.70 (d, J = 7.6 Hz, 1H; Ar-H), 7.60 (t, J = 7.5 Hz, 1H;
Ar-H), 7.56-7.50 (m, 1H; Ar-H), 7.46-7.37 (m, 2H; 2(Ar-H)), 7.21 (dd, J = 6.8, 3.1
Hz, 6H; 6(Ar-H)), 7.15 (s, 1H; Ar-H), 5.32 (s, 1H, C=CHH), 5.26-5.11 (m, 1H,
C=CHH), 2.35 (s, 3H; Ar-CHs), 1.66 (s, 3H; CH,=CCH,); *C NMR (101 MHz,
CDClg) 6 170.9, 139.5, 139.1, 137.8, 136.2, 134.7, 133.2, 132.9, 132.5, 130.7, 129.9,
129.0, 123.0, 128.9, 128.1, 127.9, 123.3, 122.5, 122.2, 97.7, 86.0, 21.2, 19.3.
N-((2-((2-fluorophenyl)ethynyl)phenyl)sulfonyl)-N-phenylmethacrylamide
(laa)™

( 0
Ph\NJ\f
S0, _
O acetate (10:1, v:v) as an eluent and obtained in 77% vyield (644
mg, yellow solid, three steps). *H NMR (400 MHz, CDCls) &
8.36 (dd, J=7.9, 1.7 Hz, 1H; Ar-H), 7.68 (dt, J = 7.0, 2.6 Hz, 1H; Ar-H), 7.58 (dt, J =
4.8, 3.1 Hz, 1H; Ar-H), 7.5 (qd, J = 7.1, 5.2, 2.6 Hz, 1H; Ar-H), 7.35 (ddd, J = 20.3,
6.8, 2.2 Hz, 3H; 3(Ar-H)), 7.23 (td, J = 7.4, 1.7 Hz, 1H; Ar-H), 7.20-7.10 (m, 3H;
3(Ar-H)), 7.06 (dt, J = 9.8, 5.4 Hz, 2H; 2(Ar-H)), 5.33 (s, 1H; C=CHH), 5.25-5.10 (m,
1H; C=CHH), 1.63 (s, 3H; CH,=CCHs); *C NMR (101 MHz, CDCl3) & 170.9,
162.4 (d, J = 252.7 Hz), 139.4, 139.2, 136.3, 134.9, 134.0, 133.3, 132.7, 131.0 (d, J =
10.7 Hz), 130.5, 129.0 (d, J = 1.2 Hz), 128.9, 128.4, 124.0 (dd, J = 3.5 Hz, 2.3 Hz),
123.7, 121.9, 115.4 (d, J = 20.5 Hz), 111.1 (d, J = 16.2 Hz), 91.0, 90.6, 19.2; *°F
NMR (376 MHz, CDCl3) & -108.97 (s).

Me | According to general procedure A with
1-ethynyl-3-methylbenzene, 1z was purified by flash column

\ According to general procedure A with
1-ethynyl-2-fluorobenzene, laa was purified by flash column
chromatography on silica gel using petroleum ether and ethyl
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N-phenyl-N-((2-(thiophen-2-ylethynyl)phenyl)sulfonyl)methacrylamide (1ab)™!

r o) \ According to general procedure A with 2-ethynylthiophene,
Ph\N)Y 1ab was purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (10:1, v:v) as an eluent

and obtained in 41% yield (330 mg, white solid, three steps).
. J 'H NMR (400 MHz, CDCls) & 8.37 (dd, J = 8.1, 1.4 Hz, 1H;
Ar-H), 7.68 (dd, J = 7.7, 1.4 Hz, 1H; Ar-H), 7.61 (td, J = 7.5, 1.4 Hz, 1H; Ar-H), 7.54
(td, J = 7.7, 1.5 Hz, 1H; Ar-H), 7.45-7.40 (m, 2H; 2(Ar-H)), 7.36 (dd, J = 5.2, 1.1 Hz,
1H; Ar-H), 7.31-7.25 (m, 3H; 3(Ar-H)), 7.17 (dd, J = 3.6, 1.1 Hz, 1H; Ar-H), 5.37 (s,
1H; C=CHH), 5.21 (d, J = 1.9 Hz, 1H; C=CHH), 1.68 (t, J = 1.2 Hz, 3H; CH,=CCHys);
3C NMR (101 MHz, CDCl5) § 170.9, 139.4, 138.7, 136.0, 134.6, 133.3, 133.2, 132.7,
130.6, 129.1, 129.0, 128.5, 128.1, 127.1, 123.6, 122.3, 122.0, 90.7, 89.9, 19.3.

N-((5-methyl-2-(phenylethynyl)phenyl)sulfonyl)-N-phenylmethacrylamide
(1ac)?!

r 0 Y According to general procedure A with
Ph\NJY 2-iodo-5-methylbenzene-1-sulfonyl chloride, lac was purified
$0, = Ph 1 by flash column chromatography on silica gel using petroleum
/©/ ether and ethyl acetate (10:1, v:v) as an eluent and obtained in
tac ) 75% vyield (621 mg, brown solid, three steps). *H NMR (400

MHz, CDCls) & 8.19 (d, J = 1.8 Hz, 1H; Ar-H), 7.59 (d, J = 7.8 Hz, 1H; Ar-H), 7.42
(dd, J = 6.5, 3.7 Hz, 3H; 3(Ar-H)), 7.35 (q, J = 6.8, 6.2 Hz, 5H; 5(Ar-H)), 7.20 (dd, J
= 5.2, 2.0 Hz, 3H; 3(Ar-H)), 5.33 (s, 1H; C=CHH), 5.24-5.15 (m, 1H; C=CHH), 2.50
(s, 3H; Ar-CHs), 1.66 (s, 3H; CH,=CCHs); **C NMR (101 MHz, CDCls) & 171.0,

139.5, 138.8, 138.7, 136.1, 134.7, 134.1, 133.1, 131.9, 1307, 129.1, 128.9, 128.8,
128.2, 123.2, 122.6, 119.3, 96.4, 86.4, 21.5, 19.3.

\Me

N-((4-chloro-5-methyl-2-(phenylethynyl)phenyl)sulfonyl)-N-phenylmethacrylami
de (1ad)™

( 0 \ According to general procedure A with
thll)Y 4-chloro-2-iodo-5-methylbenzene-1-sulfonyl chloride, lad was
$0, = Ph| purified by flash column chromatography on silica gel using

petroleum ether and ethyl acetate (10:1, v:v) as an eluent and
Me

L tad obtained in 36% yield (326 mg, light yellow solid, three steps).
) ~ 'H NMR (400 MHz, CDCls) 5 8.25 (s, 1H; Ar-H), 7.68 (s, 1H;
Ar-H), 7.50-7.27 (m, 7H; 7(Ar-H)), 7.19 (d, J = 5.0 Hz, 3H; 3(Ar-H)), 5.33 (s, 1H;
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C=CHH), 5.20 (s, 1H; C=CHH), 2.53 (s, 3H; Ar-CHs), 1.67 (s, 3H; CH,=CCH3); *C
NMR (101 MHz, CDClg) & 171.0, 139.8, 139.4, 137.2, 136.9, 136.1, 134.9, 134.6,
131.9, 130.6, 129.1, 129.1, 129.0, 128.2, 123.6, 122.2, 121.1, 97.3, 85.2, 20.2, 19.2.

N, 2-diphenyl-N-((2-(phenylethynyl)phenyl)sulfonyl)acrylamide (1ae)!?

~ 3

0 According to general procedure A with 2-phenylacryloyl chloride,

Ph‘l}IJ\WPh lae was purified by flash column chromatography on silica gel

702 G P using petroleum ether and ethyl acetate (10:1, v:v) as an eluent and
obtained in 41% vyield (382 mg, yellow solid, three steps). 'H
NMR (400 MHz, CDCls3) 6 8.51 (d, J = 8.0 Hz, 1H; Ar-H), 7.75 (d,
J=7.6 Hz, 1H; Ar-H), 7.66 (t, J = 7.5 Hz, 1H; Ar-H ), 7.59 (t, J = 7.7 Hz, 1H; Ar-H),
7.34 (t, J = 7.0 Hz, 1H; Ar-H), 7.30-7.19 (m, 4H; 4(Ar-H)), 7.16 (q, J = 7.3 Hz, 3H;
3(Ar-H)), 7.08 (d, J = 7.8 Hz, 2H; 2(Ar-H)), 7.03 (d, J = 7.4 Hz, 1H; Ar-H ),
6.98-6.86 (M, 4H; 4(Ar-H)), 5.59 (s, 1H; C=CHH), 5.44 (s, 1H; C=CHH); *C NMR
(101 MHz, CDCl3) 6 169.9, 145.3, 139.4, 135.5, 134.9, 134.6, 133.3, 133.3, 132.0,
131.3, 129.0, 128.7, 128.4, 128.3, 128.2, 128.1, 128.0, 126.2, 122.4, 122.3, 121.3,

97.6, 86.4.

1ae
\. J

3.2 Synthesis of alkylated reagents:

3.2.1 General procedure B1M:

80% H,S0O, (1.1 equiv
y Et , >L oH 2904 ( q i O\O
~0 (0 Et

15 mmol 1.0 equiv 0fctor

To a aqueous solution of 80% H,SO, (21 g, 1.1 equiv) was added tert-amyl alcohol
(15 mmol) dropwise below 10 °C, then the solution was kept at 0 °C for 15 min,
added dropwise by tert-butyl hydroperoxide (1.5 g, 1.0 equiv, 70% in water), and
stirred for 2 hours to complete the reaction. The oil layer was separated from the
reaction mixture, washed with 10% aqueous NaOH, dried with anhydrous Na,SO4
and distilled at reduced pressure to give tert-butyl tert-amyl peroxide in 77% yield
(1.85 g, colorless oil).

tert-Butyl tert-amyl peroxidel”

'H NMR (400 MHz, CDCls) & 1.56 (q, J = 7.5 Hz, 2H; CH,CH5),
{ >I/O\O/l<} 1.23 (S, 9H:; C(CH3)3), 1.18 (S, 6H; C(CHg)zCHzCHg), 0.89 (t, J=

Et
7.6 Hz, 3H: CH,CHy): 3C NMR (101 MHz, CDCl) & 80.3, 78.0,

32.0, 26.6, 24.0, 8.4.
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tert-Butyl 1,1-dimethylbutyl peroxide!

According to general procedure Bl with 2-methyl-2-pentanol,

{ O‘oJ< tert-butyl 1,1-dimethylbutyl peroxide was obtained in 59% yield
Ph/ (1.54 g, colorless oil). *H NMR (400 MHz, CDCl3) & 1.53-1.45 (m,

2H; CH,CH,CHg), 1.42-1.31 (m, 2H; CH,CH,CHj3), 1.21 (s, 9H; C(CHg)3), 1.18 (s,

6H; C(CHas)2Pr), 0.91 (t, J = 7.3 Hz, 3H; CH,CH,CHs); **C NMR (101 MHz, CDCl3)

6 80.1, 78.0, 41.9, 26.6, 24.5, 17.3, 14.6.

3.2.2 General procedure B2

70% H,SO, (0-5 equiv)

0°C,4h
H J(Et > O\O
~O Et

H,S0, (10 equiv), 0 °C

Et

A 10 mL two necked bottle was equipped with a rubber septum and magnetic stir bar
and charged with tert-amyl alcohol (40 mmol) and concentrated sulfuric acid (3.0 g,
0.5 equiv) at 0 °C. The mixture was stirred vigorously for 4 hours at 0 °C. Then
hydrogen peroxide (30%, 3.0 g, 0.5 equiv) and concentrated sulfuric acid (8.5 g, 10
equiv) were to the reaction mixture dropwise at 0 °C. When the reaction system
became into two layers, the organic layer was then seperated, washed with water,
dried over anhydrous Na,SO, and distilled under reduced pressure to give

di-tert-amyl peroxide in 43% yield (1.23 g, colorless oil).
di-tert-Amyl peroxidel®
1 — .
Et)L 5 H NMR (400 MHz, CDCl3) 6 1.57 (q, J = 6.8 Hz, 4H;
o Et

2(CH,CHa)), 1.18 (s, 12H; 2(C(CHs)y)), 0.90 (t, J = 6.8 Hz, 6H:;
2(CH,CHs)); *C NMR (101 MHz, CDCls) & 80.2, 31.9, 24.1, 8.3.
di-iso-Hexyl peroxide!®

According to general procedure B2 with 2-methyl-2-pentanol (25
o o° mmol), di-iso-hexyl peroxide was obtained in 28% yield (470 mg,
colorless oil). *H NMR (400 MHz, CDCl3) & 1.51 (t, J = 7.8 Hz,
4H; 2(CH,CH,CHyz)), 1.41-1.30 (m, 4H; 2(CH,CH,CHz3)), 1.19 (s, 12H; 2(C(CHs),),
0.93 (t, J = 7.2 Hz, 6H; 2(CH,CH2CHa)); *C NMR (101 MHz, CDCl3) & 80.1, 41.9,
24.6,17.3,14.7.

3.3 Synthesis of tert-amyl peroxybenzoate!®:

O DMAP (0.1 equivy @)
OH , JQEt DCC (1.1 equivy R o°
HOO™ ~ DCM,0°Ctort \|(Et
5 mmol 11 equiv overnight
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A solution of phenyl carboxylic acid (5 mmol) and DMAP (0.5 mmol, 0.1 equiv) in
CH,Cl, (4 mL) was cooled to 0 °C and tert-amyl hydroperoxide (5.5 mmol, 1.1 equiv,
30% in water) was added dropwise. The reaction mixture was stirred for 10 min. DCC
(5.5 mmol, 1.1 equiv) was added to the reaction mixture. The resulting mixture was
stirred at 0 °C for 30 min, then warmed to room temperature and stirred overnight.
The reaction solution was then filtered. The filtrate was concentrated in vacuo and
purified by flash column chromatography (petroleum ether and ethyl acetate, 20:1, v:v)
to afford the tert-amyl peroxybenzoate!® in 78% yield (811 mg, colorless oil).
o '"H NMR (400 MHz, CDCls) & 7.96 (d, J = 7.5 Hz, 2H, 2(Ar-H)),
Ph)J\O,O\KEt 7.60 (t, J=7.5Hz, 1H, Ar-H), 7.47 (t, J = 7.7 Hz, 2H, 2(Ar-H)),
1.76 (g, J = 7.5 Hz, 2H, CH,CHs), 1.38 (s, 6H, C(CH3),), 1.01 (t,
J = 7.5 Hz, 3H, CH,CHs); **C NMR (101 MHz, CDCl;) & 164.3, 133.3, 129.0, 128.6,
127.8, 86.2, 31.6, 23.8, 8.3.
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4. Synthesis of 2a-2ae: general procedure C

Ph\N)Y FeCl, (0.2 equivy
0,
i o CeHsCN (005 M), 120°C

Z Sl o
O e

1a (3.0 equiV)

A 10 mL sealed tube was equipped with a rubber septum and magnetic stirring
bar, and charged with 1a (0.2 mmol), FeCl, (0.04 mmol, 0.2 equiv). The tube was
evacuated and backfilled with argon for 3 times, DTBP (0.6 mmol, 3.0 equiv) and
CsHsCN (4.0 mL) were added under argon. The mixture was then sealed and heated
120 °C overnight. After completion (detected by TLC), the mixture was cooled to
room temperature and purified directly by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (15:1 to 3:1, v:v) as eluent. 2a was obtained in
82% yield (67 mg, white solid).
5-Methyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H)-on
e (2a)

0 'H NMR (400 MHz, CDCl;) & 8.66 (d, J = 8.2 Hz, 1H;
so,Me| Ar-H), 7.61-7.45 (m, 8H; 8(Ar-H)), 7.37-7.32 (m 3H;
3(Ar-H)), 7.10 (t, J = 7.7 Hz, 1H; Ar-H), 4.48 (d, J = 14.7
Hz, 1H; CHHSO,), 3.93 (d, J = 14.7 Hz, 1H; CHHSO,),
2.73 (s, 3H; SO,CHs3), 1.78 (s, 3H; CCHs); *C NMR (101 MHz, CDCls) & 170.9,
135.4, 134.3, 133.9, 132.4, 130.2, 129.3, 129.1, 128.5, 128.2, 127.6, 126.2, 126.1,
125.9, 125.3, 124.8, 121.3, 119.7, 116.7, 62.9, 47.1, 44.1, 31.1; HRMS (ESI) exact
mass calculated for CosH2oNO3S* [M+H]: 416.1315, found: 416.1321; IR (neat): Vimax
(cm™) = 1695, 1450, 1392, 1365, 1308, 1126, 753, 703; m.p. 105-107 °C.

2a

10-Fluoro-5-methyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquinoli
n-6(5H)-one (2b)

According to general procedure C with 1b, 2b was
SO,Me purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (15:1 to 3:1, v:v)

as an eluent and obtained in 71% yield (62 mg, white
solid). *H NMR (400 MHz, CDCl3) & 8.61 (dd, J = 9.0, 4.6 Hz, 1H; Ar-H), 7.61-7.47
(m, 8H; 8(Ar-H)), 7.36 (s, 1H; Ar-H), 7.18-7.05 (m, 2H; 2(Ar-H)), 6.97 (dd, J = 8.7,
2.5 Hz, 1H; Ar-H), 4.47 (d, J = 14.7 Hz, 1H; CHHSO,), 3.94 (d, J = 14.7 Hz, 1H;
CHHSO0,), 2.71 (s, 3H; SO,CHs), 1.77 (s, 3H; CCH3); *C NMR (101 MHz, CDCl3) &

170.8, 160.6 (d, J = 242.0 Hz), 135.5, 133.8 (d, J = 9.9 Hz), 133.4, 130.6 (d, J = 1.2
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Hz), 130.5, 130.1, 129.4, 128.7, 128.5, 127.7, 126.1, 126.0, 125.0, 120.8 (d, J = 4.3
Hz), 117.9 (d, J = 9.0 Hz), 113.8, 113.5, 105.4 (d, J = 24.5 Hz), 63.0, 46.9, 44.1, 31.1,;
YF NMR (376 MHz, CDCls) & -(117.31-117.37) (m); HRMS (ESI) exact mass
calculated for CasH2FNO3S™ [M+H™]: 434.1220, found: 434.1212; IR (neat): Vimax
(cm'l) = 1694, 1446, 1366, 1304, 1168, 1124, 734, 701; m.p. 105-107 °C.
10-Chloro-5-methyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquinoli
n-6(5H)-one (2c)

~

According to general procedure C with 1c, 2c was
purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (15:1 to 3:1,
v:v) as an eluent and obtained in 76% vyield (69 mg,
white solid). '"H NMR (400 MHz, CDCls) 6 8.58 (d, J =
8.7 Hz, 1H; Ar-H), 7.62-7.44 (m, 7H; 7(Ar-H)), 7.40-7.34 (m 2H; 2(Ar-H)), 7.27 (d, J
= 2.1 Hz, 1H; Ar-H), 7.14-7.08 (m, 1H; Ar-H), 4.45 (d, J = 14.7 Hz, 1H; CHHSO,),
3.93 (d, J = 14.8 Hz, 1H; CHHSO,), 2.69 (s, 3H; SO,CHs), 1.77 (s, 3H; CCHs); **C
NMR (101 MHz, CDCl3) & 170.9, 135.5, 133.8, 133.2, 132.6, 130.6, 130.3, 130.1,
129.5, 128.8, 128.5, 127.7, 126.1, 126.1, 126.1, 124.9, 120.3, 119.2, 117.7, 63.0, 46.9,
44.1, 31.0; HRMS (ESI) exact mass calculated for CosH2:CINO3S™ [M+H]: 450.0925,
found: 450.0934; IR (neat): vmax (cm™) = 1699, 1446, 1392, 1365, 1309, 1127, 763,
713; m.p. 92-94 °C.

10-Bromo-5-methyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquinoli
n-6(5H)-one (2d)
1 ) According to general procedure C with 1d, 2d was

purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (15:1 to 3:1,
V:v) as an eluent and obtained in 89% yield (88 mg,
white solid). *H NMR (400 MHz, CDCls) & 8.54 (d, J
= 8.7 Hz, 1H; Ar-H), 7.66-7.42 (m, 9H; 9(Ar-H)), 7.36 (t, J = 7.6 Hz, 1H; Ar-H), 7.11
(t, J = 7.7 Hz, 1H; Ar-H), 4.45 (d, J = 14.7 Hz, 1H; CHHSOy), 3.94 (d, J = 14.8 Hz,
1H; CHHSO,), 2.69 (s, 3H; SO,CHs), 1.77 (s, 3H; CCHs); *C NMR (101 MHz,
CDCl3) 6 171.0, 135.5, 134.2, 133.2, 133.0, 130.2, 130.1, 129.5, 128.9, 128.8, 128.5,
127.7, 126.2, 126.1, 124.9, 122.3, 120.2, 118.3, 118.1, 63.0, 47.0, 44.1, 31.0; HRMS
(ESI) exact mass calculated for CasH,:BrNOsS™ [M+H']: 494.0420, found: 494.0407;
IR (neat): vmax (cm™) = 1698, 1444, 1390, 1364, 1308, 1266, 1127, 706; m.p. 128-130
°C.
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5-Methyl-5-((methylsulfonyl)methyl)-12-phenyl-10-(trifluoromethyl)indolo[2,1-a]
isoquinolin-6(5H)-one (2e)

According to general procedure C with 1le, 2e was
purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (15:1 to 3:1,
v:v) as an eluent and obtained in 66% yield (64 mg,
white solid). *H NMR (400 MHz, CDCl3) & 8.77 (d, J
= 8.6 Hz, 1H; Ar-H), 7.69 (dd, J = 8.7, 1.8 Hz, 1H; Ar-H), 7.65-7.46 (m, 8H;
8(Ar-H)), 7.38 (td, J = 7.6, 1.3 Hz, 1H; Ar-H), 7.16-7.09 (m, 1H; Ar-H), 4.47 (d, J =
14.7 Hz, 1H; CHHSO,), 3.96 (d, J = 14.7 Hz, 1H; CHHSO,), 2.71 (s, 3H; SO,CHs),
1.79 (s, 3H; CCHs); *C NMR (101 MHz, CDCls) 6 171.3, 135.8, 135.4, 133.0, 132.3,
130.7, 130.1, 129.6, 129.0, 128.7, 127.8, 127.1 (q, J = 32.2 Hz), 126.2, 126.2, 124.8,
124.5 (q. J = 273.1), 122.8 (g, J = 3.5 Hz), 120.8, 117.0, 116.9 (q, J = 4.1 Hz), 63.1,
47.1, 44.1, 31.0; *F NMR (376 MHz, CDCl;) & -61.27 (s); HRMS (ESI) exact mass
calculated for CogH21FsNO3S* [M+H']: 484.1189, found: 484.1194; IR (neat): vmax
(cm™) = 1702, 1392, 1308, 1273, 1119, 1058, 737, 703; m.p. 111-112 °C.

5-Methyl-5-((methylsulfonyl)methyl)-6-0xo0-12-phenyl-5,6-dihydroindolo[2,1-a]is
oquinoline-10-carbonitrile (2f)
According to general procedure C with 1f, 2f was

purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (15:1 to 3:1,
v:v) as an eluent and obtained in 76% yield (68 mg,
white solid). *H NMR (400 MHz, CDCls) & 8.75 (d, J
= 85 Hz, 1H; Ar-H), 7.68 (dd, J = 8.5, 1.6 Hz, 1H; Ar-H), 7.64-7.48 (m, 8H;
8(Ar-H)), 7.40 (td, J = 7.6, 1.3 Hz, 1H; Ar-H), 7.14 (ddd, J = 8.3, 7.2, 1.3 Hz, 1H;
Ar-H), 4.45 (d, J = 14.7 Hz, 1H; CHHSO,), 3.97 (d, J = 14.8 Hz, 1H; CHHSO,), 2.69
(s, 3H; SO,CHs), 1.79 (s, 3H; CCH3); *C NMR (101 MHz, CDCls) & 171.4, 136.1,
135.5, 132.6, 132.5, 131.2, 130.0, 129.6, 129.3, 129.1, 128.8, 127.9, 126.3, 126.3,
124.5, 124.3, 120.2, 119.4, 117.5, 108.2, 63.1, 47.1, 44.1, 31.0; HRMS (ESI) exact
mass calculated for CysH21N»05S™ [M+H™]: 441.1267, found: 441.1271; IR (neat):
vmax (cm™) = 1705, 1460, 1391, 1362, 1307, 1128, 732, 702; m.p. 134-136 °C.

5-Methyl-5-((methylsulfonyl)methyl)-6-0xo-12-phenyl-5,6-dihydroindolo[2,1-a]is
oquinoline-10-carboxylate (29)
4 Y According to general procedure C with 1g, 2g was

purified by flash column chromatography on silica
SO,Me

gel using petroleum ether and ethyl acetate (15:1 to




3:1, v:v) as an eluent and obtained in 70% yield (67 mg, white solid). *H NMR (400
MHz, CDCl3) 6 8.70 (d, J = 8.6 Hz, 1H; Ar-H), 8.14 (dd, J = 8.6, 1.7 Hz, 1H; Ar-H),
8.02 (d, J = 1.7 Hz, 1H; Ar-H), 7.65-7.45 (m, 7H; 7(Ar-H)), 7.37 (dd, J = 7.5, 1.3 Hz,
1H; Ar-H), 7.16-7.05 (m, 1H; Ar-H), 4.46 (d, J = 14.8 Hz, 1H; CHHSO,), 3.95 (m,
4H; CHHSO; and Ar-CO,CCHjs), 2.70 (s, 3H; SO,CHs), 1.78 (s, 3H; CCHs); °C
NMR (101 MHz, CDCl3) & 171.2, 167.2, 136.9, 135.4, 133.2, 132.3, 130.3, 130.2,
129.5, 128.8, 128.5, 127.7, 127.4, 126.7, 126.1, 124.9, 121.6, 121.2, 116.4, 63.0, 52.1,
47.1, 44.1, 31.0; HRMS (ESI) exact mass calculated for C,7H2NOsS™ [M+H™]:
474.1370, found: 474.2078; IR (neat): vmax (cm™) = 1705, 1391, 1300, 1256, 1225,
1127, 757, 705; m.p. 128-130 °C.

5-Methyl-5-((methylsulfonyl)methyl)-12-phenyl-10-(trifluoromethoxy)indolo[2,1-
aJisoquinolin-6(5H)-one (2h)

According to general procedure C with 1h, 2h was
purified by flash column chromatography on silica
gel using petroleum ether and ethyl acetate (15:1 to
3:1, v:v) as an eluent and obtained in 78% vyield (78
mg, white solid). *"H NMR (400 MHz, CDCls) & 8.68
(d, J=8.9 Hz, 1H; Ar-H), 7.76-7.42 (m, 7H; 7(Ar-H)), 7.38 (t, J = 7.6 Hz, 1H; Ar-H),
7.30 (dd, J = 9.5, 2.6 Hz, 1H; Ar-H), 7.18-7.06 (m, 2H; Ar-H ), 4.47 (d, J = 14.7 Hz,
1H; CHHSO,), 3.95 (d, J = 14.7 Hz, 1H; CHHSO), 2.71 (s, 3H; SO,CHa), 1.78 (s,
3H; CCHs); *C NMR (101 MHz, CDCl3) & 171.0, 146.5 (g, J = 2.0 Hz), 135.5, 133.5,
133.1, 132.5, 130.8, 130.1, 129.5, 128.9, 128.6, 127.7, 126.1, 126.1, 124.9, 120.6 (q, J
= 257.7 Hz), 119.2, 117.7, 112.1, 63.0, 46.9, 44.1, 31.0; **F NMR (376 MHz, CDCl3)
§ -57.91 (s); HRMS (ESI) exact mass calculated for CysHoiFsNO4S™ [M+H]:
500.1138, found: 500.1143; IR (neat): vmax (cm™) = 1699, 1448, 1248, 1216, 1162,
1126, 738, 703; m.p. 101-103 °C.

10-Methoxy-5-methyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquino
lin-6(5H)-one (2i)

According to general procedure C with 1i, 2i was
purified by flash column chromatography on silica
gel using petroleum ether and ethyl acetate (15:1 to
3:1, v:v) as an eluent and obtained in 84% vyield (75
mg, white solid). *"H NMR (400 MHz, CDCls) & 8.55
(d, J = 8.9 Hz, 1H; Ar-H), 7.69-7.50 (m, 5H; 5(Ar-H)), 7.46 (dt, J = 8.1, 1.5 Hz, 2H;
Ar-H), 7.36-7.30 (m, 1H; Ar-H), 7.15-6.99 (m, 2H; Ar-H), 6.75 (d, J = 2.5 Hz, 1H;
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Ar-H), 4.46 (d, J = 14.7 Hz, 1H; CHHSO,), 3.91 (d, J = 14.7 Hz, 1H; CHHSO,), 3.81
(s, 3H; Ar-OCHs), 2.70 (s, 3H: SO,CHs), 1.76 (s, 3H; CCHs): *C NMR (101 MHz,
CDCl3) 6 170.4, 157.5, 135.5, 133.9, 133.5, 130.2, 129.7, 129.4, 128.9, 128.4, 128.3,
127.5, 126.1, 125.8, 125.3, 121.1, 117.5, 114.4, 102.4, 62.9, 55.8, 46.8, 44.0, 31.1,
HRMS (ESI) exact mass calculated for CysH2NO4S™ [M+H']: 446.1420, found:
446.1414: IR (neat): vmax (cm™) = 1689, 1441, 1397, 1306, 1265, 1126, 732, 701; m.p.
134-136 °C.

5,10-Dimethyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquinolin-6(5
H)-one (2))

According to general procedure C with 1j, 2j was
purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (15:1 to 3:1,
v:v) as an eluent and obtained in 61% yield (52 mg,
white solid). *H NMR (400 MHz, CDCls) 6 8.52 (d, J
= 8.4 Hz, 1H; Ar-H), 7.64-7.41 (m, 7H; 7(Ar-H)), 7.37-7.30 (m, 1H; Ar-H), 7.30-7.22
(m, 1H; Ar-H), 7.14-7.01 (m, 2H; 2(Ar-H)), 4.47 (d, J = 14.7 Hz, 1H; CHHSO,), 3.92
(d, J = 14.8 Hz, 1H; CHHSO), 2.72 (s, 3H; SO,CHs), 2.43 (s, 3H; Ar-CHj3), 1.77 (s,
3H; CCHs); *C NMR (101 MHz, CDCls) & 170.6, 135.4, 134.6, 134.0, 132.6, 132.5,
130.2, 129.3, 129.1, 128.3, 128.2, 127.5, 127.4, 126.0, 125.9, 125.4, 121.1, 119.5,
116.3, 62.9, 47.0, 44.1, 31.1, 21.5; HRMS (ESI) exact mass calculated for
CaH2aNOsS™ [M+H']: 430.1471, found: 430.1464; IR (neat): vmax (cm™) = 1693,
1453, 1394, 1366, 1308, 1128, 736, 702; m.p. 119-121 °C.

10-(tert-butyl)-5-methyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoqui
nolin-6(5H)-one (2k)

According to general procedure C with 1k, 2k was
purified by flash column chromatography on silica
gel using petroleum ether and ethyl acetate (15:1 to

3:1, v:v) as an eluent and obtained in 72% yield (66
. /' mg, white solid). *"H NMR (400 MHz, CDCls) & 8.63
(d, J=8.7 Hz, 1H; Ar-H), 7.70-7.52 (m, 6H; 6(Ar-H)), 7.50 (ddd, J = 7.9, 4.8, 1.2 Hz,
2H; 2(Ar-H)), 7.40-7.30 (m, 2H; 2(Ar-H)), 7.10 (ddd, J = 8.3, 7.3, 1.2 Hz, 1H; Ar-H),
4.48 (d, J = 14.7 Hz, 1H; CHHSO,), 3.97 (d, J = 14.8 Hz, 1H; CHHSO,), 2.70 (s, 3H;
SO,CHs), 1.77 (s, 3H; CCH3), 1.39 (s, 9H; Ar-(CHs)3); **C NMR (101 MHz, CDCl3)
6 170.7, 148.2, 135.4, 134.0, 132.4, 132.2, 130.3, 129.4, 129.2, 128.3, 128.3, 127.5,
126.3, 125.8, 125.4, 124.1, 121.5, 116.2, 115.7, 63.0, 46.9, 44.1, 34.9, 31.7, 31.1;

HRMS (ESI) exact mass calculated for CpoHsoNO3S* [M+H']: 472.1267, found:
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472.1271; IR (neat): vmax (cm™) = 1696, 1459, 1395, 1366, 1310, 1130, 761, 712; m.p.
132-134 °C.
9-Fluoro-5-methyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquinolin
-6(5H)-one (21)
11-Fluoro-5-methyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquinoli
n-6(5H)-one (21

( \ According to  general
procedure C with 11, 21 (21")
was purified by flash

column chromatography on

silica gel using petroleum
ether and ethyl acetate (15:1
to 3:1, v:v) as an eluent and obtained in 78% total yield (67 mg, white solid, 21 and 2I’
in a ratio of 4 to 1 determined by crude NMR). *H NMR (400 MHz, CDCl3) & 8.50 (d,
J = 8.3 Hz, 1H; Ar-H) (8.42 (dd, J = 10.0, 2.4 Hz, 1H; Ar-H)), 7.71-7.44 (m, 6H;
6(Ar-H)), 7.40-7.19 (m, 3H; 3(Ar-H)), 7.17-6.93 (m, 2H; 2(Ar-H )), 4.46 (d, J = 14.8
Hz, 1H; CHHSO,), 4.20-3.84 (m, 1H; CHHSO,), 2.69 (s, 3H; SO,CH3) (2.70 (s, 3H;
SO,CH3)), 1.77 (s, 3H; CCHa); *C NMR (101 MHz, CDCls) & 171.1 (171.1), 156.3
(d, J = 251.4 Hz) (161.9 (d, J = 242.8 Hz)), 136.19 (d, J = 8.1 Hz) (128.7 (d, J = 1.7
Hz)), 135.1 (135.4), 134.4 (d, J = 1.7 Hz) (126.7 (d, J = 7.5 Hz)), 134.3, 133.5, 130.1
(129.4), 128.9, 128.7, 128.5, 128.4, 128.3, 127.7, 126.2, 126.1 (d, J = 6.2 Hz), 125.6,
125.0 (125.2), 121.0-120.1 (m), 118.8 (d, J = 3.0 Hz), 113.2-112.7 (m), 111.0 (110.8),
104.4 (104.1), 63.1, 47.1 (47.0), 44.1, 31.0; °*F NMR (376 MHz, CDCls) & -120.93
(dd, J = 10.6, 5.2 Hz) (-114.91 (td, J = 9.5, 5.2 Hz)); HRMS (ESI) exact mass
calculated for CysH2iFNOsS™ [M+H']: 434.1221, found: 434.1216; IR (neat): Vimax
(cm'l) = 1699, 1436, 1390, 1366, 1307, 1125, 737, 702; m.p. 146-147 °C.

5-Methyl-5-((methylsulfonyl)methyl)-12-phenyl-9-(trifluoromethyl)indolo[2,1-a]i
soquinolin-6(5H)-one (2m)
5-Methyl-5-((methylsulfonyl)methyl)-12-phenyl-11-(trifluoromethyl)indolo[2,1-a]
isoquinolin-6(5H)-one (2m")

According to general
procedure C with 1m, 2m
(2m") was purified by flash
column chromatography on

silica gel using petroleum

ether and ethyl acetate (15:1 to 3:1, v:v) as an eluent and obtained in 84% total yield
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(84 mg, white solid, 2m and 2m" in a ratio of 2 to 1 determined by crude NMR). *H
NMR (400 MHz, CDCls3) & 9.06 (d, J = 8.4 Hz, 1H; Ar-H) (9.00 (s, 1H; Ar-H)),
7.77-7.31 (m, 7H; 7(Ar-H)), 7.20-6.85 (m, 2H; 2(Ar-H)), 4.51-4.44 (m, 1H; CHHSO,),
40.0-3.93 (m, 1H; CHHSO;) (2.74 (s, 3H; SO,CHa)), 2.65 (s, 3H; SO,CHs3) (1.79 (s,
3H; CCH3)), 1.77 (s, 3H; CCHs); *C NMR (101 MHz, CDCls) 6 171.3 (171.3), 135.7,
135.6, 134.3 (q, J = 1.8 Hz) (135.6, 134.9 (q, J = 1.1 Hz)), 133.1 (133.5), 131.9, 131.5,
131.4 (131.4), 130.1 (130.80), 129.5 (129.2), 128.9, 128.8, 128.8 (128.6), 128.5,
128.1 (g, J = 1.2 Hz), 127.0 (q, J = 52.5 Hz), 127.8 (127.8), 126.6 (126.3), 126.2,
125.0, 124.8 (124.7), 123.1 (g, J = 6.5 Hz), 121.6 (q, J = 3.7 Hz) (114.22 (q, J = 4.5
Hz)), 120.5, 120.5, 120.4, 119.9, 63.2 (62.9), 47.0 (47.1), 44.0 (44.2), 31.2 (31.1); °F
NMR (376 MHz, CDCls) 6 -56.25 (s) (-60.94 (s)); HRMS (ESI) exact mass calculated
for CasHa1FsNOsS* [M+H']: 484.1189, found: 484.1195; IR (neat): vinax (cm™) = 1704,
1428, 1366, 1324, 1165, 1126, 758, 703; m.p. 116-118 °C.
5,9-Dimethyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H
)-0ne (2n)
5,11-Dimethyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquinolin-6(5
H)-one (2n")

N According to general
procedure C with 1n, 2n
(2n") was purified by flash
column chromatography on

) silica gel using petroleum
ether and ethyl acetate (15:1 to 3:1, v:v) as an eluent and obtained in 71% total yield
(62 mg, white solid, 2n and 2n"' in a ratio of 3 to 1 determined by crude NMR). *H
NMR (400 MHz, CDCls3) 6 8.62 (d, J = 8.3 Hz, 1H; Ar-H) (8.52 (s, 1H; Ar-H)),
7.58-7.51 (m, 5H; 5(Ar-H)), 7.46 (t, J = 8.1 Hz, 2H; 2(Ar-H)), 7.32 (dt, J = 9.5, 7.1
Hz, 2H; 2(Ar-H), 7.21-6.95 (m, 3H; 3(Ar-H)), 4.47 (d, J = 14.8 Hz, 1H; CHHSOy),
3.92 (dd, J = 14.8, 5.9 Hz, 1H; CHHSO,), 2.70 (d, J = 3.8 Hz, 3H; SO,CH3) (2.56 (s,
3H; SO,CH3)), 1.97 (s, 3H; Ar-CHs), (1.77 (s, 3H; CCHs)), 1.75 (s, 3H; CCHa); **C
NMR (101 MHz, CDCl3) 6 170.9 (170.9), 136.4 (136.5), 135.2 (135.1), 134.5 (134.7),
134.0, 131.6 (130.8), 130.2 (130.2), 129.6, 129.3 (129.2), 129.2 (129.1), 128.4 (128.3),
128.2-128.1 (m), 127.6, 127.0, 126.2, 126.1 (126.0), 125.9, 125.7 (125.5), 122.1
(121.4), 119.3, 116.9 (114.6), 63.0 (62.9), 47.0, 44.1, 31.2 (31.1), 22.0 (19.9);
HRMS(ESI) exact mass calculated for CysHzsNOsS™ [M+H™]: 430.1471, found:
430.1464; IR (neat): vmax (cm™) = 1695, 1422, 1364, 1308, 1126, 758, 737, 702; m.p.
132-134 °C.
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8-Fluoro-5-methyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquinolin
-6(5H)-one (20)

\ According to general procedure C with 1o, 20 was
purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (15:1 to 3:1, v:v)
as an eluent and obtained in 60% vyield (52 mg, white
. ) solid). *H NMR (400 MHz, CDCls) & 7.62-7.46 (m, 6H;
6(Ar-H)), 7.43 (dd, J = 8.1, 1.2 Hz, 1H; Ar-H), 7.36 (td, J = 7.7, 1.3 Hz, 1H; Ar-H),
7.30-7.22 (m, 1H; Ar-H), 7.19-7.13 (m, 1H; Ar-H), 7.11-7.05 (m, 2H; 2(Ar-H)), 4.49
(d, J = 14.7 Hz, 1H; CHHSO,), 3.94 (d, J = 14.7 Hz, 1H; CHHSO,), 2.77 (s, 3H:;
SO,CHs), 1.82 (s, 3H; CCHs); *C NMR (101 MHz, CDCls) & 169.7, 150.5 (d, J =
255.2 Hz), 136.6 (d, J = 3.7 Hz), 136.0, 133.5, 131.6, 130.2, 129.4, 128.9, 128.4,
127.6,126.1 (d, J = 4.9 Hz), 125.8 (d, J = 7.2 Hz), 125.3, 121.3 (d, J = 1.6 Hz), 121.1
(d, J = 11.4 Hz), 115.7, 115.6, 113.6, 113.3, 63.1, 47.7, 45.4-43.5 (m), 30.8; *F NMR
(376 MHz, CDCI3) 6 -(106.77-111.67) (m); HRMS (ESI) exact mass calculated for
CosHo1FNOSS™ [M+H™]: 434.1221, found: 434.1226; IR (neat): vmax (cm™) = 1717,
1432, 1307, 1125, 966, 761, 733, 701; m.p. 109-111 °C.
5-Methyl-5-((methylsulfonyl)methyl)-12-phenyl-8-(trifluoromethyl)indolo[2,1-a]i
soquinolin- (5H)-one (2p)

According to general procedure C with 1p, 2p was purified

by flash column chromatography on silica gel using
petroleum ether and ethyl acetate (15:1 to 3:1, v:v) as an
eluent and obtained in 62% vyield (60 mg, white solid). *H
NMR (400 MHz, CDCl3) & 7.71 (d, J = 7.6 Hz, 1H; Ar-H),
7.60-7.51 (m, 6H; 6(Ar-H)), 7.49-7.35 (m, 4H; 4(Ar-H)), 7.16-7.07 (m, 1H; Ar-H),
4.49 (d, J = 14.6 Hz, 1H; CHHSO,), 3.84 (d, J = 14.6 Hz, 1H; CHHSO,), 2.71 (s, 3H;
SO,CHs), 1.87 (s, 3H; CCHs); *C NMR (101 MHz, CDCls3) & 171.6, 136.1, 135.4,
133.6, 132.9, 130.7, 130.2 (q, J = 11.4), 129.4, 128.9, 128.5, 127.6, 124.9-124.4 (m),
126.4 (q, J = 5.8), 126.2, 123.6, 120.5, 63.0, 47.5, 44.3, 29.8; *°F NMR (376 MHz,
CDCls) § -58.25 (s); HRMS (ESI) exact mass calculated for CagH21F3sNO3sS* [M+H™]:
484.1189, found: 484.1194; IR (neat): vmax (cm™) = 1729, 1425, 1309, 1170, 1125,
1107, 763, 704; m.p. 103-105 °C.
5,8-Dimethyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H
)-one (20)

S

According to general procedure C with 1q, 2q was purified
by flash column chromatography on silica gel using




petroleum ether and ethyl acetate (15:1 to 3:1, v:v) as an eluent and obtained in 71%
yield (61mg, white solid). *H NMR (400 MHz, CDCls) & 7.54 (q, J = 6.7 Hz, 5H;
5(Ar-H)), 7.45 (d, J = 7.9 Hz, 1H; Ar-H ), 7.40-7.24 (m, 4H; 4(Ar-H)), 7.21-7.14 (m,
1H; Ar-H), 7.08 (t, J = 7.8 Hz, 1H; Ar-H), 4.43 (d, J = 14.7 Hz, 1H; CHHSO,), 3.86
(d, J = 14.7 Hz, 1H; CHHSO,), 2.69 (s, 6H; SO,CH; and Ar-CHjs), 1.84 (s, 3H;
CCHs); C NMR (101 MHz, CDCl;) & 170.8, 135.7, 134.7, 134.1, 133.9, 131.4,
130.3, 129.3, 129.1, 128.3, 128.1, 127.5, 127.2, 126.5, 126.1, 126.0, 125.2, 121.7,
117.4, 63.3, 47.6, 44.1, 30.7, 22.3; HRMS (ESI) exact mass calculated for
Ca6H2sNO3S™ [M+H']: 430.1471, found: 430.1463; IR (neat): vmax (cm™) = 1713,
1449, 1345, 1309, 1262, 1120, 762, 699; m.p. 135-136 °C.

5-Methyl-5-((methylsulfonyl)methyl)-14-phenylbenzo[6,7]indolo[2,1-a]isoquinoli
n-6(5H)-one (2r)

According to general procedure C with 1r, 2r was purified
by flash column chromatography on silica gel using
petroleum ether and ethyl acetate (15:1 to 3:1, viv) as an
eluent and obtained in 51% yield (47 mg, white solid). *H
NMR (400 MHz, CDCl3) & 8.61 (d, J = 8.6 Hz, 1H; Ar-H),
7.94 (d, J = 8.1 Hz, 1H; Ar-H), 7.78 (d, J = 8.5 Hz, 1H; Ar-H), 7.67-7.46 (m, 8H;
8(Ar-H)), 7.41 (d, J = 8.7 Hz, 2H; 2(Ar-H)), 7.34 (s, 1H; Ar-H), 7.10 (t, J = 7.7 Hz,
1H; Ar-H), 4.50 (d, J = 14.6 Hz, 1H; CHHSO,), 3.93 (d, J = 14.6 Hz, 1H; CHHSO,),
2.68 (s, 3H; SO,CHs3), 1.94 (s, 3H; CCHs); *C NMR (101 MHz, CDCls) & 172.0,
135.2, 133.8, 133.1, 131.7, 131.4, 130.9, 130.4, 129.4, 128.8, 128.2, 128.1, 127.6,
127.4, 126.5, 125.9, 125.9, 125.4, 125.0, 123.8, 122.3, 118.2, 63.4, 47.7, 44.1, 30.5;
HRMS (ESI) exact mass calculated for CyoH2sNOsS™ [M+H']: 466.1471, found:
466.1478; IR (neat): vmax (cm™) = 1708, 1400, 1307, 1258, 1126, 816, 736, 701; m.p.
119-121 °C.

5,8,11-Trimethyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquinolin-6
(5H)-one (2s)

According to general procedure C with 1s, 2s was
purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (15:1 to 3:1, v:v)
as an eluent and obtained in 72% yield (64 mg, white
| ) solid). *H NMR (400 MHz, CDCl3) & 7.50 (d, J = 16.8
Hz, 5H; 5(Ar-H)), 7.42 (d, J = 8.0 Hz, 1H; Ar-H), 7.33-7.24 (m, 1H; Ar-H), 7.11 (d, J
= 7.5 Hz, 1H; Ar-H), 7.06 (d, J = 8.0 Hz, 1H; Ar-H), 6.99 (t, J = 6.2 Hz, 2H; 2(Ar-H)),

4.42 (d, J = 14.7 Hz, 1H; CHHSO,), 3.83 (d, J = 14.7 Hz, 1H; CHHSO,), 2.65 (s, 3H;
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SO,CHs), 2.59 (s, 3H; Ar-CHs), 1.93 (s, 3H; Ar-CHs), 1.84 (s, 3H; CCHs); **C NMR
(101 MHz, CDCls) 6 170.7, 136.3, 135.7, 134.9, 131.6, 131.2, 130.8, 130.5, 129.3,
129.0, 128.9, 128.6, 128.1, 128.0, 127.5, 127.5, 126.8, 126.0, 125. 9, 124.7, 122.5,
63.3, 47.6, 44.1, 30.6, 21.8, 19.6; HRMS (ESI) exact mass calculated for
Ca7Ho6NO5S™ [M+H']: 444.1628, found: 444.1634; IR (neat): vmax (cm™) = 1710,
1450, 1396, 1341, 1310, 1126, 760, 703; m.p. 135-136 °C.
8-Bromo-10-fluoro-5-methyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]is
oquinolin-6(5H)-one (2t)

( \ According to general procedure C with 1t, 2t was

purified by flash column chromatography on silica gel
SO;Me | ysing petroleum ether and ethyl acetate (15:1 to 3:1, v:v)
as an eluent and obtained in 70% vyield (72 mg, white
| | solid). "H NMR (400 MHz, CDCl;) § 7.63-7.42 (m, 6H;
6(Ar-H)), 7.41-7.33 (m, 3H; 3(Ar-H)), 7.09 (t, J = 7.6 Hz, 1H; Ar-H), 7.00 (dd, J =
8.1, 2.4 Hz, 1H; Ar-H), 4.47 (d, J = 14.6 Hz, 1H; CHHSO,), 3.85 (d, J = 14.6 Hz, 1H;
CHHSO,), 2.74 (s, 3H; SO,CHs), 1.88 (s, 3H; CCHa); *C NMR (101 MHz, CDCls) &
169.9, 160.3 (d, J = 246.1 Hz), 137.3 (d, J = 9.9 Hz), 136.4, 135.0, 132.6, 131.3,
130.2, 129.5, 129.1, 128.7, 127.6, 126.3, 126.2, 126.0, 120.3 (d, J = 4.3 Hz), 118.5 (d,
J=27.8 Hz), 109.9 (d, J = 10.9 Hz), 105.1 (d, J = 24.1 Hz), 63.1, 47.9, 44.4, 29.9; *°F
NMR (376 MHz, CDCl3) 6 -116.31 (t, J = 8.4 Hz); HRMS (ESI) exact mass
calculated for CosHo0BrFNOsS™ [M+H']: 512.0925, found: 512.0932; IR (neat): Vimax
(cm™) = 1725, 1462, 1413, 1308, 1169, 1124, 1103, 763; m.p. 141-143 °C.

12-(4-Fluorophenyl)-5-methyl-5-((methylsulfonyl)methyl)indolo[2,1-a]isoquinoli
n-6(5H)-one (2u)

- 5 ~ According to general procedure C with 1u, 2u was

ified by flash col h t h ili |
O N SO,Me purified by flash column chromatography on silica ge

— using petroleum ether and ethyl acetate (15:1 to 3:1,
O v:v) as an eluent and obtained in 81% vyield (71 mg,

O 2u white solid). *H NMR (400 MHz, CDCl5) & 8.66 (d, J
_F ) = 8.2 Hz, 1H; Ar-H), 7.59-7.41 (m, 5H; 5(Ar-H)),
7.40-7.25 (m, 5H; 5(Ar-H)), 7.13 (td, J = 7.7, 7.2, 1.2 Hz, 1H; Ar-H), 4.48 (d, J =
14.7 Hz, 1H; CHHSO,), 3.93 (d, J = 14.8 Hz, 1H; CHHSO,), 2.73 (s, 3H; SO,CHs),
1.77 (s, 3H; CCHs); *C NMR (101 MHz, CDCl3) 6 170.9, 162.7 (d, J = 247.6 Hz),
135.5, 134.3, 132.3, 132.0 (d, J = 8.0 Hz), 129.8 (d, J = 3.5 Hz), 129.3, 128.6, 127.6,
126.2 (d, J = 9.9 Hz), 125.8, 125.2, 124.9, 120.1, 119.4, 116.7, 116.6, 116.3, 62.9,

47.1, 44.1, 31.1;*°F NMR (376 MHz, CDCls) & -(113.27-113.35) (m); HRMS (ESI)
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exact mass calculated for CasHFNO3S™ [M+H™]: 434.1221, found: 434.1226; IR
(neat): vmax (cm™) = 1694, 1511, 1451, 1391, 1308, 1125, 751, 734; m.p. 115-117 °C.

12-(4-Chlorophenyl)-5-methyl-5-((methylsulfonyl)methyl)indolo[2,1-a]isoquinoli

n-6(5H)-one (2v)

- ~ According to general procedure C with 1v, 2v was

0
O N SO,Me purified by flash column chromatography on silica gel

_— using petroleum ether and ethyl acetate (15:1 to 3:1, v:v)
O as an eluent and obtained in 79% vyield (71 mg, white
O oy solid). *H NMR (400 MHz, CDCls) & 8.67 (d, J = 8.2 Hz,
_c J 1H; Ar-H), 7.58 (d, J = 8.1 Hz, 2H; 2(Ar-H)), 7.54-7.42
(m, 5H; 5(Ar-H)), 7.41-7.24 (m, 3H; 3(Ar-H)), 7.15 (t, J = 7.7 Hz, 1H; Ar-H)), 4.48
(d, J = 14.7 Hz, 1H; CHHSOy), 3.94 (d, J = 14.7 Hz, 1H; CHHSOy), 2.72 (s, 3H;
SO,CHs), 1.76 (s, 3H; CCHs); *C NMR (101 MHz, CDCls) & 170.9, 135.5, 134.3,
134.2, 132.4, 132.1, 131.7, 129.7, 129.3, 128.7, 127.7, 126.3, 126.2, 125.8, 125.0,
124.9, 119.8, 119.4, 116.8, 62.9, 47.1, 44.1, 31.1; HRMS (ESI) exact mass calculated
for CasHzCINOsS* [M+H']: 450.0925, found: 450.0932; IR (neat): vmax (cm™) =
1697, 1452, 1391, 1309, 1126, 1083, 967, 756; m.p. 80-81 °C.

5-Methyl-5-((methylsulfonyl)methyl)-12-(p-tolyl)indolo[2,1-a]isoquinolin-6(5H)-0
ne (2w)
1 o N According to general procedure C with 1w, 2w was

O N SO,Me purified by flash column chromatography on silica gel
= using petroleum ether and ethyl acetate (15:1 to 3:1, v:v)
O O as an eluent and obtained in 79% vyield (68 mg, white
2w solid). *H NMR (400 MHz, CDCls) & 8.66 (d, J = 8.2 Hz,
Me 2 1H; Ar-H), 7.58 (d, J = 8.1 Hz, 1H; Ar-H), 7.52-7.25 (m,
9H; 9(Ar-H)), 7.12 (t, J = 7.7 Hz, 1H; Ar-H), 4.48 (d, J = 14.7 Hz, 1H; CHHSO,),
3.93 (d, J = 14.8 Hz, 1H; CHHSO,), 2.72 (s, 3H; SO,CHj3), 2.53 (s, 3H; Ar-CHs),
1.77 (s, 3H; CCHs); **C NMR (101 MHz, CDCls) 5 170.9, 138.0, 135.3, 134.3, 132.6,
130.7, 130.0 (d, J = 1.7 Hz), 128.9, 128.4, 127.5, 126.1, 126.0, 126.0, 125.4, 124.8,
121.3, 119.7, 116.6, 62.9, 47.1, 44.1, 31.1, 21.5; HRMS (ESI) exact mass calculated
for CosH24NOsS™ [M+H™]: 430.1471, found: 430.1462; IR (neat): vmax (cm™) = 1693,
1448, 1390, 1364, 1305, 1125, 751, 733; m.p. 132-133 °C.

12-(4-(tert-Butyl)phenyl)-5-methyl-5-((methylsulfonyl)methyl)indolo[2,1-a]isoqui
nolin-6(5H)-one (2x)

According to general procedure C with 1x, 2x was
purified by flash column chromatography on silica gel




using petroleum ether and ethyl acetate (15:1 to 3:1, v:v) as an eluent and obtained in
86% vyield (81 mg, white solid). *"H NMR (400 MHz, CDCls) & 8.66 (d, J = 8.2 Hz,
1H; Ar-H), 7.58 (dd, J = 8.2, 4.5 Hz, 3H; 3(Ar-H)), 7.52-7.40 (m, 4H; 4(Ar-H)),
7.39-7.29 (m, 3H; 3(Ar-H)), 7.12 (t, J = 7.7 Hz, 1H; Ar-H), 4.47 (d, J = 14.7 Hz, 1H;
CHHSOy), 3.93 (d, J = 14.7 Hz, 1H; CHHSO,), 2.71 (s, 3H; SO,CHg), 1.77 (s, 3H;
CCHs), 1.47 (s, 9H; Ar-C(CHs)s); *C NMR (101 MHz, CDCl3) § 170.9, 151.2, 135.3,
134.3, 132.6, 130.6, 129.8, 128.9, 128.3, 127.6, 126.1, 126.1, 126.0, 126.0, 125.5,
124.7,121.4,119.8, 116.6, 62.9, 47.1, 44.1, 34.8, 31.5, 31.1; HRMS (ESI) exact mass
calculated for CogH3oNO3S* [M+H™]: 472.1941, found: 472.1934; IR (neat): vimax (cm™)
= 1697, 1452, 1392, 1365, 1310, 1265, 1127, 753; m.p. 153-155 °C.
12-(3-Fluorophenyl)-5-methyl-5-((methylsulfonyl)methyl)indolo[2,1-a]isoquinoli
n-6(5H)-one (2y)

- ~ According to general procedure C with 1y, 2y was

o]

O purified by flash column chromatography on silica gel
N SO,Me

_ using petroleum ether and ethyl acetate (15:1 to 3:1, v:v)

O as an eluent and obtained in 74% yield (64 mg, white
F O 2y solid). *H NMR (400 MHz, CDCls) § 8.67 (d, J = 8.2 Hz,
1H; Ar-H), 7.57 (td, J = 7.9, 6.0 Hz, 1H; Ar-H),
7.51-7.41 (m, 3H; 3(Ar-H)), 7.41-7.21 (m, 6H; 6(Ar-H)), 7.18-7.07 (m, 1H; Ar-H),
4.47 (d, J = 14.8 Hz, 1H; CHHSO,), 3.94 (d, J = 14.8 Hz, 1H; CHHSO,), 2.72 (s, 3H;
SO,CHs), 1.77 (s, 3H; CCHs); *C NMR (101 MHz, CDCls) & 171.0, 163.4 (d, J =
247.6 Hz), 136.2 (d, J = 8.1 Hz), 135.6, 134.3, 132. 0, 131.0 (d, J = 8.5 Hz), 129.3,
128.7, 127.7, 126.3, 126.2 (d, J = 1.9 Hz), 126.1 (d, J = 2.9 Hz), 125.9, 125.0, 119.8
(d, J=2.2 Hz), 119.4, 117.2 (d, J = 21.6 Hz), 116.7, 115.3 (d, J = 20.9 Hz), 62.9, 47.1,
44.1, 31.1; F NMR (376 MHz, CDCls) & -111.75 (s); HRMS (ESI) exact mass
calculated for CysH2iFNOsS™ [M+H']: 434.1221, found: 434.1227; IR (neat): Vimax
(cm'l) = 1698, 1614, 1450, 1389, 1365, 1309, 1128, 754; m.p. 73-75 °C.

5-Methyl-5-((methylsulfonyl)methyl)-12-(m-tolyl)indolo[2,1-a]isoquinolin-6(5H)-
one (2z)
0 "\ According to general procedure C with 1z, 2z was

0
O purified by flash column chromatography on silica gel
N SO,Me
= using petroleum ether and ethyl acetate (15:1 to 3:1, v:v)
O as an eluent and obtained in 79% vyield (68 mg, white
Me 22 solid). *"H NMR (400 MHz, CDCls) & 8.66 (d, J = 8.2

J

Hz, 1H; Ar-H), 7.54 (d, J = 8.1 Hz, 1H; Ar-H), 7.51-7.42 (m, 3H; 3(Ar-H)), 7.40-7.28

(m, 6H; 6(Ar-H)), 7.11 (t, J = 7.7 Hz, 1H; Ar-H), 4.48 (d, J = 14.8 Hz, 1H; CHHSO,),
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3.94 (d, J = 14.8 Hz, 1H; CHHSO,), 2.72 (s, 3H; SO,CHs), 2.48 (s, 3H; Ar-CHs),
1.77 (s, 3H; CCHy); 13C NMR (101 MHz, CDCl3) 6 170.9, 139.0, 135.3, 134.3, 133.8,
132.5, 130.7, 129.2, 129.0, 128.9, 128.4, 127.6, 126.1, 126.0, 126.0, 125.4, 124.8,
121.5, 119.7, 116.6, 62.9, 47.1, 44.1, 31.1, 21.5; HRMS (ESI) exact mass calculated
for CasH24NO5S* [M+H']: 430.1471, found: 430.1479; IR (neat): vmax (cm™) = 1693,
1447, 1389, 1306, 1124, 751, 732, 704; m.p. 101-103 °C.

12-(2-Fluorophenyl)-5-methyl-5-((methylsulfonyl)methyl)indolo[2,1-a]isoquinoli
n-6(5H)-one (2aa)

According to general
procedure C with laa, 2aa
was purified by flash column
chromatography on silica gel

using petroleum ether and

ethyl acetate (15:1 to 3:1, v:v) as an eluent and obtained in 69% yield (60 mg, white
solid, 2aa (major): 2aa’ (minor) = 1.7:1 as determined by crude NMR). *H NMR (400
MHz, CDCl3) & 8.66 (d, J = 8.2 Hz, 1H; Ar-H), 7.67-7.44 (m, 6H; 6(Ar-H)),
7.43-7.24 (m, 6H; 6(Ar-H)), 7.23-7.08 (m, 1H; Ar-H), 4.49 (d, J = 14.7 Hz, 1H;
CHHSOy) (4.39 (d, J = 14.8 Hz, 1H; CHHSOy)), 3.95 (d, J = 14.8 Hz, 1H; CHHSO;)
(3.88 (d, J = 14.8 Hz, 1H; CHHSOy)), 2.74 (s, 3H; SO,CH3) (2.65 (s, 3H; SO,CH3),
1.80 (s, 3H; CCHa) (1.77 (s, 3H; CCHs)); **C NMR (101 MHz, CDCls) & 171.0
(170.7), 160.5 (d, J = 249.8), 160.3 (d, J = 248.9), 135.5 (135.5), 134.4, 132.6 (d, J =
2.8 Hz) (132.3 (d, J = 2.9 Hz)), 131.8 (131.6, 130.5 (d, J = 7.8 Hz)), 130.9 (d, J =8.0
Hz), 130.4 (130.2), 128.8 (d, J = 90.9Hz) (128.3 (d, J = 88.4 Hz)), 126.3 (d, J = 7.3
Hz), 126.2 (126.0), 125.3 (d, J = 2.2 Hz), 125.3, 125.0 (d, J = 3.7 Hz), 124.9 (125.6),
124.9, 121.5 (d, J = 16.3, 8.5 Hz) (121.4(d, J = 16. 3)), 119.3 (119.6), 116.8 (116.8),
116.7 (116.6), 116.5, 116.3, 113.8 (114.4), 62.8 (63.2), 47.2 (47.1), 44.2 (43.8), 31.2
(30.4); **F NMR (376 MHz, CDCls) & -(112.50-112.52) (m) (-(111.12-111.18) (m));
HRMS (ESI) exact mass calculated for CsHyFNO3S™ [M+H™]: 434.1221, found:
434.1208; IR (neat): vmax (cm™) = 1697, 1447, 1390, 1365, 1308, 1125, 752, 735; m.p.
122-124 °C.

5-Methyl-5-((methylsulfonyl)methyl)-12-(thiophen-2-yl)indolo[2,1-a]isoquinolin-
6(5H)-one (2ab)

According to general procedure C with lab, 2ab was
purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (15:1 to 3:1, v:v) as
an eluent and obtained in 74% vyield (62 mg, white solid).




'H NMR (400 MHz, CDCls) 5 8.65 (d, J = 8.2 Hz, 1H; Ar-H), 7.68 (d, J = 8.1 Hz, 1H;
Ar-H), 7.59 (dd, J = 5.1, 1.3 Hz, 1H; Ar-H), 7.50-7.42 (m, 3H; 3(Ar-H)), 7.41-7.33 (m,
2H; 2(Ar-H)), 7.32-7.27 (m, 1H; Ar-H), 7.25 (dd, J = 3.5, 1.3 Hz, 1H; Ar-H), 7.19 (t, J
= 7.7 Hz, 1H; Ar-H), 4.47 (d, J = 14.8 Hz, 1H; CHHSO,), 3.94 (d, J = 14.8 Hz, 1H;
CHHSO,), 2.71 (s, 3H; SO,CHs3), 1.76 (s, 3H; CCH3); *C NMR (101 MHz, CDCl3) 6
170.9, 135.6, 134.1, 134.0, 132.8, 130.9, 128.8, 128.6, 128.1, 127.8, 127.4, 126.3,
126.2, 126.0, 125.0, 124.9, 119.6, 116.6, 113.5, 62.9, 47.1, 44.1, 31.1; HRMS (ESI)
exact mass calculated for CyHyoNOsS," [M+H']: 422.0879, found: 422.0869; IR
(neat): vmax (cm™) = 1698, 1451, 1383, 1364, 1308, 1130, 757, 703; m.p. 130-133 °C.
2,5-Dimethyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquinolin-6(5H
)-one (2ac)

According to general procedure C with lac, 2ac was
purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (15:1 to 3:1, v:v)
as an eluent and obtained in 66% vyield (57 mg, white
solid). '"H NMR (400 MHz, CDCls) & 8.68 (d, J = 8.2 Hz,
1H; Ar-H), 7.66-7.49 (m, 5H; 5(Ar-H)), 7.48-7.39 (m, 2H; 2(Ar-H)), 7.33 (d, J = 5.7
Hz, 2H; 2(Ar-H)), 7.30-7.25 (m, 1H; Ar-H), 6.93 (d, J = 8.3 Hz, 1H; Ar-H), 4.46 (d, J
= 14.7 Hz, 1H; CHHSO,), 3.96 (s, 1H; CHHSO,), 2.71 (s, 3H; SO,CHs), 2.39 (s, 3H;
Ar-CHs), 1.77 (s, 3H; CCHs); *C NMR (101 MHz, CDCls) & 171.0, 138.6, 135.4,
134.3, 134.0, 132.5, 130.3, 129.3, 129.3, 128.6, 128.2, 126.6, 125.9, 125.9, 124.8, 122.
6, 120.4, 119.5, 116.6, 63.0, 47.0, 44.1, 31.1, 21.6; HRMS (ESI) exact mass
calculated for CosH24sNO3S* [M+H™]: 430.1471, found: 430.1478; IR (neat): vimax (cm™)
= 1694, 1452, 1387, 1364, 1306, 1129, 749, 702; m.p. 125-127 °C.

3-Chloro-2,5-dimethyl-5-((methylsulfonyl)methyl)-12-phenylindolo[2,1-a]isoquin
olin-6(5H)-one (2ad)

According to general procedure C with lad, 2ad was
purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (15:1 to 3:1, v:v)
as an eluent and obtained in 66% yield (61 mg, white
solid). *H NMR (400 MHz, CDCls)  8.63 (d, J = 8.2 Hz,
1H; Ar-H), 7.78-7.49 (m, 5H; 5(Ar-H)), 7.47-7.42 (m, 3H; 3(Ar-H)), 7.39-7.31 (m,
2H; 2(Ar-H)), 7.29 (d, J = 3.2 Hz, 1H; Ar-H), 4.49 (d, J = 14.7 Hz, 1H; CHHSO,),
3.91 (d, J = 14.7 Hz, 1H; CHHSO,), 2.84 (s, 3H; SO,CHs), 2.40 (s, 3H; Ar-CHy),
1.73 (s, 3H; CCHs); *C NMR (101 MHz, CDCls) 6 170.7, 136.5, 134.3, 134.0, 133.9,
133.2, 132.2, 130.1, 129.4, 128.5, 128.2, 128.0, 126.3, 126.0, 124.9, 124.3, 121.4,
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119.8, 116.6, 62.5, 47.0, 44.4, 31.3, 20.3; HRMS (ESI) exact mass calculated for
CasH23CINOS" [M+H']: 464.1082, found: 464.1088; IR (neat): vmax (cm™) = 1696,
1449, 1383, 1367, 1309, 1132, 748, 703; m.p. 147-149 °C.

5-((Methylsulfonyl)methyl)-5,12-diphenylindolo[2,1-a]isoquinolin-6(5H)-one
(2ae)

According to general procedure C with lae, 2ae was
purified by flash column chromatography on silica gel
using petroleum ether and ethyl acetate (15:1 to 3:1, v:v) as

an eluent and obtained in 50 % yield (48 mg, white solid).
'H NMR (400 MHz, CDCls) & 8.57 (d, J = 8.2 Hz, 1H; Ar-H), 7.55 (m, 6H; 6(Ar-H)),
7.45-7.21 (m, 10H: 10(Ar-H)), 7.18 (d, J = 7.6 Hz, 1H; Ar-H), 5.06 (d, J = 14.6 Hz,
1H; CHHSO,), 4.27 (d, J = 14.5 Hz, 1H; CHHSO,), 2.90 (s, 3H; SO,CHs); 3C NMR
(101 MHz, CDCl3) 6 169.0, 141.0, 134.6, 134.4, 133.7, 132.3, 130.2, 129.3, 129.2,
128.4, 128.3, 128.3, 128.3, 128.3, 127.9, 126.7, 126.2, 126.0, 124.8, 119.7, 116.5,
62.2, 55.2, 44.7; HRMS (ESI) exact mass calculated for CsoHNO3S*™ [M+H]:
478.1471, found: 478.1458; IR (neat): Vmax (Cm'l) = 1693, 1449, 1389, 1365, 1308,
1129, 735, 701; m.p. 140-142 °C.

5-Ethyl-5-methyl-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one (3a)
0 According to general procedure C with 1a, 3a was purified

me | by flash column chromatography on silica gel using

petroleum ether as an eluent and obtained in 25% yield (17
3a mg, white solid). ‘H NMR (400 MHz, CDCl3) & 8.71 (d, J =
8.2 Hz, 1H; Ar-H), 7.61-7.52 (m, 5H; 5(Ar-H)), 7.50-7.37 (m, 3H; 3(Ar-H)),
7.37-7.21 (m, 3H; 3(Ar-H)), 7.06 (t, J = 7.7 Hz, 1H; Ar-H), 2.42 (dt, J = 14.8, 7.3 Hz,
1H; CHHCHs), 2.02 (dg, J = 14.7, 7.5 Hz, 1H; CHHCHSs), 1.78 (s, 3H; CCH3), 0.73 (t,
J = 7.4 Hz, 3H; CHHCHj3 ); **C NMR (101 MHz, CDCl3) § 173.4, 139.0, 134.2, 134.2,
132.2, 130.3, 129.8, 129.3, 128.4, 128.0, 126.5, 126.2, 125.8, 125.8, 125.3, 124.5,
119.9, 119.4, 116.6, 49.3, 36.4, 27.4, 9.6; HRMS (ESI) exact mass calculated for
CasH22NO [M+H']: 352.1696, found: 352.1693; IR (neat): vmax (cm™) = 1695, 1450,
1388, 1358, 1333, 1264, 739, 701; m.p. 42-43 °C.
3-(5-Methyl-6-ox0-12-phenyl-5,6-dihydroindolo[2,1-a]isoquinolin-5-yl)propaneni
trile (4a)

According to general procedure C with 1a using CH3;CN

CH,CN as the solvent, 4a was purified by flash column

chromatography on silica gel using petroleum ether and




ethyl acetate (20:1, v:v) as an eluent and obtained in 21% yield (16 mg, white solid).
'H NMR (400 MHz, CDCls) & 8.64 (d, J = 8.3 Hz, 1H; Ar-H), 7.62-7.51 (m, 5H;
5(Ar-H)), 7.48-7.40 (m, 3H; 3(Ar-H)), 7.39-7.32 (m, 3H; 3(Ar-H)), 7.10 (t, J = 7.8 Hz,
1H; Ar-H), 2.89 (dg, J = 16.2, 5.5 Hz, 1H; CHHCH,CN), 2.39 (dq, J = 13.3, 4.7 Hz,
1H; CHHCH,CN), 2.23 (ddd, J = 16.7, 10.8, 5.4 Hz, 1H; CHHCN), 2.13-1.99 (m, 1H;
CHHCN), 1.78 (s, 3H; CCHs); *C NMR (101 MHz, CDCls) § 171.6, 136.4, 134.1,
133.7, 132.3, 130.1, 129.4, 129.3, 129.0, 128.9, 128.3, 127.5, 126.3, 125.8, 125.7,
124.9, 121.1, 119.7, 118.7, 116.6, 48.1, 36.7, 29.2, 13.6; HRMS (ESI) exact mass
calculated for CosH21N,0 [M+H]: 377.1648, found: 377.1642; IR (neat): vmax (cm™)
= 1693, 1450, 1389, 1362, 1333, 751, 736, 703; m.p. 48-50 °C.
5-((Ethylsulfonyl)methyl)-5-methyl-12-phenylindolo[2,1-a]isoquinolin-6(5H)-one
(5a)

According to general procedure C with di-tert-amyl
peroxide, 5a was purified by flash column
chromatography on silica gel using petroleum ether and

ethyl acetate (15:1 to 3:1, v:v) as an eluent and obtained in
70% yield (60 mg, light yellow solid). *H NMR (400 MHz, CDCls) & 8.65 (d, J = 8.3
Hz, 1H; Ar-H), 7.60-7.42 (m, 8H; 8(Ar-H)), 7.38-7.23 (m, 3H; 3(Ar-H)), 7.09 (t, J =
7.8 Hz, 1H; Ar-H), 4.45 (d, J = 14.5 Hz, 1H; CHHSO,), 3.87 (d, J = 14.6 Hz, 1H;
CHHSO0,), 2.92-2.80 (m, 2H; SO,CH,CHj3), 1.77 (s, 3H; CCHg3), 1.34 (t, J = 7.5 Hz,
3H; SO,CH,CHj3); *C NMR (101 MHz, CDCls) & 171.1, 135.6, 134.4, 134.0, 132.5,
130.2, 129.3, 129.2, 128.3, 128.2, 127.5, 126.0, 125.9, 125.2, 124.8, 121.2, 119.7,
116.7, 60.1, 50.5, 47.0, 31.2, 6.4; HRMS (ESI) exact mass calculated for CysH24NO3S
[M+H"]: 430.1471, found: 430.1469; IR (neat): vmax (cm™) = 1694, 1448, 1391, 1364,
1310, 1123, 751, 703; m.p. 113-114 °C.
5-Methyl-12-phenyl-5-((propylsulfonyl)methyl)indolo[2,1-a]isoquinolin-6(5H)-on
e (6a)

According to general procedure C with di-iso-hexyl
SO,Pr peroxide, 6a was purified by flash column chromatography
on silica gel using petroleum ether and ethyl acetate (15:1

to 3:1, v:v) as an eluent and obtained in 45% yield (40 mg,
light yellow solid). ‘H NMR (400 MHz, CDCl3) & 8.66 (d, J = 8.2 Hz, 1H; Ar-H),
7.61-7.43 (m, 8H; 8(Ar-H)), 7.38-7.27 (m, 3H; 3(Ar-H)), 7.10 (t, J = 7.8 Hz, 1H;
Ar-H), 4.43 (d, J = 14.5 Hz, 1H; CHHSO,), 3.86 (d, J = 14.6 Hz, 1H; CHHSO,), 2.78
(dt, J = 12.6, 7.8 Hz, 2H; SO,CH,CH,CHj3), 1.93-1.70 (m, 5H; SO,CH,CH,CH3and
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CCHs), 1.01 (t, J = 7.4 Hz, 3H; SO,CH,CH,CHs); *C NMR (101 MHz, CDCl3) &
171.0, 135.6, 134.4, 134.0, 132.5, 130.2, 129.3, 129.2, 128.3, 128.2, 127.5, 126.1,
126.0, 125.9, 125.2, 124.7, 121.1, 119.6, 116.7, 60.7, 57.7, 47.0, 31.1, 15.6, 13.0;
HRMS (ESI) exact mass calculated for Cy;HsNOsS [M+H™]: 444.1628, found:
444.1622; IR (neat): vmax (cm™) = 1646, 1452, 1364, 1124, 907, 849, 731, 703; m.p.
102-104 °C.
2-Methyl-3-(methylsulfonyl)-N-phenyl-2-(2-(phenylethynyl)phenyl)butanamide
(7a)

According to general procedure C using CF3SO3H as the

Ph 9 catalyst, 7a was purified by flash column chromatography

H 50zMe on silica gel using petroleum ether and ethyl acetate (15:1

Ph—= to 3:1, v:v) as an eluent and obtained in 68% yield (57 mg,
7a

light yellow solid). *H NMR (400 MHz, CDCls) § 7.78 (dd,
J =28.0, 1.3 Hz, 1H; Ar-H), 7.70 (dd, J = 7.5, 1.5 Hz, 1H; Ar-H), 7.60-7.45 (m, 4H;
4(Ar-H)), 7.39-7.31 (m, 5H; 5(Ar-H)), 7.24 (t, J = 7.9 Hz, 2H; 2(Ar-H)), 7.10-7.02 (m,
1H; Ar-H), 6.84 (s, 1H; NH), 4.62 (d, J = 15.5 Hz, 1H; CHHSO,), 4.04-3.92 (m, 1H;
CHHSO0,), 2.25 (s, 3H; CCHs), 2.19 (s, 3H; SO,CHs); *C NMR (101 MHz, CDCls) &
173.1, 139.2, 137.4, 134.3, 131.6, 129.4, 129.2, 129.1, 129.1, 128.9, 128.4, 124.8,
123.8 , 122.0, 120.7, 97.4, 86.5, 59.6, 50.3, 42.5, 24.3; HRMS (ESI) exact mass
calculated for CosH2sNO3S [M+H*]: 418.1471, found: 418.1468; IR (neat): vimax (cm™)
= 1686, 1522, 1493, 1439, 1308, 1265, 733, 691; m.p. 92-94 °C.
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5. Mechanistic Study:
5.1 Control experiments:

a)
O
JUNY so,Me
éOz Ph standard conditions= >(Nj<
=Z TEMPO (6.0 equivy + Svie
1a not detected detected by GC-MS

A 10 mL sealed tube was equipped with a rubber septum and magnetic stirring bar
and charged with 1a (0.2 mmol), FeCl, (0.04 mmol, 0.2 equiv). The flask was
evacuated and backfilled with argon for 3 times. DTBP (0.6 mmol, 3.0 equiv),
TEMPO (1.2 mmol, 6.0 equiv) and CgHsCN (4.0 mL) were added subsequently under
argon. The mixture was then sealed and heated at 120 °C overnight. The reaction
mixture was cooled to room temperature, filtered by Celite. The crude reaction
mixture analysis by GC-MS showed that trace amount of TEMPO-Me was formed
and 2a was not detected.

b)
O
CH3SO,NHNH, on
(2.0 equiv) “N SOZMG
1a > 2a + H + recovered 1a 43%

TBAI (O.l equiy) not detected Ph——

TBHP (3.0 equw)

CH4CN, 0.1 M, 120 °C 7a23%

A 10 mL sealed tube was equipped with a rubber septum and magnetic stirring bar.
The tube was evacuated and backfilled with argon for 3 times, charged with 1a (0.2
mmol), CH3SO,NHNH, (0.4 mmol, 2.0 equiv), TBAI (0.04 mmol, 0.2 equiv), TBHP
(0.6 mmol, 3.0 equiv) and CH3CN (2.0 mL). The mixture was then sealed and heated
at 120 °C for 6 hours. After completion (detected by TLC), the reaction mixture was
cooled to room temperature, purified directly by flash column chromatography on
silica gel using petroleum ether and ethyl acetate (10:1 to 3:1) as an eluent. 7a was
obtained in 23% yield (19 mg) with 43% 1a recovered (35 mg).

5.2 Alkyl competition experiments:
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Ph. FecCl, (0.2 equiv)
N CgHsCN, 0.05 M, 120 °C
e} Ph >

2 mMe
= o. k
T S
1a (3.0 equiV)
R = Et: total yield of 82%; 2a:5a 9.8:1
R = Pr: total yield of 81%; 2a:6a 6.4:1

Under standard conditions (1a (0.2 mmol), FeCl;, (0.04 mmol, 0.2 equiv), oxidant
(0.6 mmol, 3.0 equiv), CeHsCN (4 mL), 120 °C), different oxdiants were used.
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6. X-Ray data for 2d and 7a:

The CCDC number for 2d (CCDC 1564426) and 7a (CCDC 1564681) contains the
supplementary crystallographic data for this paper. These data can be charge from
Cambridge Data Centre via www.ccdc.ac.uk/data-request/cif.

6.1 X-Ray data for 2d

Thermal ellipsoids are set at 50% probability.

Crystal data and structure refinement for 2d (CCDC 1564426)

Empirical formula CysHo0BrNO3S
Formula weight 494.39
Temperature/K 293

Crystal system monoclinic
Space group Palc

alA 9.2360(13)
b/A 23.305(2)
c/A 10.0010(14)
a/° 90

/e 100.675(14)
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yl° 90

Volume/A; 2115.4 (5)
z 4
Peatcmg/em’ 1.552
u/mm’™® 2.070
F(000) 1008.0
20 range for data collection/ 451210 62.376
Index ranges -13<=h<=13; -29<=k<=29; -14<=14
Reflections collected 19182
Independent reflections 5684 [Rin: = 0.1058]
Data/restraints/parameters 5684/0/282
Goodness-of-fit on F2 1.039
Final R indices [I >=2 0 (1)] R' = 0.0686, wR? = 0.1592
R indices (all data) R'= 0.1658, wR?=0.2064
Largest diff. peak/hole / eA’ 149.3/ -0.705

6.2 X-Ray data for 7a
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Thermal ellipsoids are set at 50% probability.

Empirical formula

Formula weight

Temperature/K

Crystal system

Space group

ali

b/A

c/A

alf°

B/°

v/I°

Volume/A;
Z
P cacmg/cm?®
u/mm™
F(000)
2 0 range for data collection/
Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indices [I >=2 0 (I)]

Crystal data and structure refinement for 7a (CCDC1564681)

CusH23NO3S
417.14
293
Monoclinic
P,./c
24.6971(12)
72.4777(5)
15.4813(8)
90
94.716(5)
90
4754.7 (4)
4
1.290
0.170
1952.0

3.311t0 62.036

-33<=h<=34; -12<=k<=18; -21<=21

42173

12474 [Riy = 0.0468]
12474/0/601

1.028

R! =0.0506, wR? = 0.1356



R indices (all data) R'= 0.0860, wR*=0.1567

Largest diff. peak/hole / eA™ 0.389/-0.511
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8. Spectra Data

'H NMR for 1a (400 MHz, CDCls)
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'H NMR for 1b (400 MHz, CDCI5)
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19F NMR for 1b (376 MHz, CDCls)
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13C NMR for 1c (101 MHz, CDCls)
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13C NMR for 1d (101 MHz, CDCls)
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13C NMR for 1e (101 MHz, CDCls)
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'H NMR for 1f (400 MHz, CDCl5)
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'H NMR for 1g (400 MHz, CDCls)
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'H NMR for 1h (400 MHz, CDClI5)

6LYL
PrT'S
BPE'S
Tee's
£66'9
PLOL
90E'L
440N
SCE'L
6ZE°L
EpEL
LpE'L
FSE'L
09€'L
TLeE'L
QLE’L
BLE'L
ERE'L
LBE'L
L6e'L
SaE'L
00F'L
60F'L
Ely'L
LeF'L
LTp'L
8EP'L
FirbL
[4945
FOS'L
60§°L
FTs'L
8I&'L
Fs'L
LpS'L
£95°L
L9S°L
S09°L
809°L
FZo'L
LTO'L
EP9°L

k9L

F69°L
869°L
ELLL

LILL
HEER—

E4€0

U

Feoe

Fooe
80t
86D
10’1
'l

Foo

5.8 8.0 4.5

6.0

f1 (ppm)

3C NMR for 1h (101 MHz, CDCl3)

0ET'6L—

8SL98—

9Ep"LE—
B0E91L
LL8'BIL
S08'0ZL
opF'1ZL
Lpl Tzl

Bakaal W
LELETIAE
PLOTZL
£90'871
PEE'BTL
Pz 621
0ZL1EL

LTLPEL
PO8'BEL

ZeEarl
ZPS0LL—

Ph

A\

Z -

F4€0

1h

-10

f1 (ppm)

T T T T T T T T
17 160 150 140 130 120 110 100

T
180

S55



T
-80

T
-78

6

4

T
=7

2

T T T
-68 -70 -

T
-66

T
64

T
-60

f1 (ppm)

LOR'LS—

Ph
T T T
-52 -54 -56

=
ih

o)
2
-1

Z-D

T T
44 -46

F5€O

T
-40

19F NMR for 1h (376 MHz, CDCls)

'H NMR for 1i (400 MHz, CDCls)
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13C NMR for 1i (101 MHz, CDCl5)
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13C NMR for 1j (101 MHz, CDCls)
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'"H NMR for 1k (400 MHz, CDCls)
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13C NMR for 1k (101 MHz, CDCls)
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13C NMR for 11 (101 MHz, CDCl5)
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'H NMR for 1m (400 MHz, CDCls)
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19F NMR for 1m (376 MHz, CDCly)
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'H NMR for 1n (400 MHz, CDCls)
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13C NMR for 1n (101 MHz, CDCls)
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13C NMR for 10 (101 MHz, CDCly)
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'H NMR for 1p (400 MHz, CDClI5)
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19F NMR for 1p (376 MHz, CDCls)
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13C NMR for 1q (101 MHz, CDCls)
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13C NMR for 1r (101 MHz, CDCls)
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13C NMR for 1s (101 MHz, CDCl5)
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13C NMR for 1t (101 MHz, CDCls)
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'H NMR for 1u (400 MHz, CDClI5)
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19F NMR for Lu (376 MHz, CDCls)
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13C NMR for 1v (101 MHz, CDCly)

Ive'6l—

)

9S8 0LL—

€l

-10

o

T T T T T T T T T
17 160 150 140 130 120 110 100 90

T
180

f1 (ppm)

'H NMR for 1w (400 MHz, CDCls)

L

0.0

999'1

90r'E

€8l's / _
981's =
881's
0615
0ZE'S
9ZE's

6ZE'S E}
LEE'S
ZElL
st
861°L
202°L
60Z°L,
plzL
L
ras
862°L
85T'L
29Tt
ELZ°L
8LZ'L
98zt
0L
60b'L,
SibL
0Tkt
£TbhL
sTh'L
5L
S6bL
205°L
LIS'L
0Z8°L
LES'L
0ps°L
85°L
865°L

209°%, ht
L9 —_——
079t =

089°L // ~H

€89'L—+
m@_& o) -

£0L'L Q
zses Z )
95€'8 .ﬁ\

m

cieal

U

me

PR

FE0E

ELoe

=101
Feot

96°0
LO'L
50°€
90'1
50°L
v0'T
£0'L
Z0'1
Lot

=001

0.5

S73



13C NMR for 1w (101 MHz, CDCl)
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13C NMR for 1x (101 MHz, CDCly)
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13C NMR for 1y (101 MHz, CDCly)
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'H NMR for 1z (400 MHz, CDCl5)
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'H NMR for 1aa (400 MHz, CDCly)
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19F NMR for 1aa (376 MHz, CDClI5)
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13C NMR for 1ab (101 MHz, CDCls)
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13C NMR for 1ac (101 MHz, CDCls)
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13C NMR for 1ad (101 MHz, CDCls)
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13C NMR for 1ae (101 MHz, CDCls)
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3C NMR for tert-butyl tert-pentyl peroxide (101 MHz, CDCl5)
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13C NMR for tert-butyl 1,1-dimethylbutyl peroxide (101

MHz, CDCls)
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3C NMR for di-tert-amyl peroxide (101 MHz, CDCl5)
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BCNMR for di-iso-hexyl peroxide (101 MHz, CDCl5)
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13C NMR for tert-Amyl peroxybenzzoate (101 MHz, CDCls)
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13C NMR for 2a (101 MHz, CDCly)
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13C NMR for 2b (101 MHz, CDCls)
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'H NMR for 2c (400 MHz, CDCl5)
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'H NMR for 2d (400 MHz, CDCl5)
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'H NMR for 2e (400 MHz, CDCl5)
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3C NMR for 2e (101 MHz, CDCl5)
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19F NMR for 2e (376 MHz, CDCls)
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13C NMR for 2f (101 MHz, CDCls)
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13C NMR for 2g (101 MHz, CDCly)
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'H NMR for 2h (400 MHz, CDCl5)
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13C NMR for 2h (101 MHz, CDCls)
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'H NMR for 2i (400 MHz, CDCl)
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'H NMR for 2j (400 MHz, CDCl5)
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3C NMR for 2j (101 MHz, CDCls)
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'H NMR for 2k (400 MHz, CDCl5)
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3C NMR for 2k (101 MHz, CDCl3)
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'H NMR for 2I (400 MHz, CDCl)
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19F NMR for 21 (376 MHz, CDCl5)
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13C NMR for 2m (101 MHz, CDCls)
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'H NMR for 2n (400 MHz, CDCl5)
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3C NMR for 2n (101 MHz, CDCls)
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'H NMR for 20 (400 MHz, CDCls)
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3C NMR for 20 (101 MHz, CDCls)
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19F NMR for 20 (376 MHz, CDCl5)
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13C NMR for 2P (101 MHz, CDCls)
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'H NMR for 2q (400 MHz, CDCl5)
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3C NMR for 2q (101 MHz, CDCl3)
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'H NMR for 2r (400 MHz, CDCl5)
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3C NMR for 2r (101 MHz, CDCl3)
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'H NMR for 2s (400 MHz, CDCls)
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13C NMR for 25 (101 MHz, CDCl5)
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'H NMR for 2t (400 MHz, CDCl5)
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3C NMR for 2t (101 MHz, CDCl3)
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9F NMR for 2t (376 MHz, CDCls)
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13C NMR for 2u (101 MHz, CDCls)
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'H NMR for 2v (400 MHz, CDCls)
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3C NMR for 2v (101 MHz, CDCls)
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'H NMR for 2w (400 MHz, CDCls)
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3C NMR for 2w (101 MHz, CDCls)
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'H NMR for 2x (400 MHz, CDCls)
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3C NMR for 2x (101 MHz, CDCls)
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'H NMR for 2y (400 MHz, CDCls)
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19F NMR for 2y (376 MHz, CDCl5)
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13C NMR for 2z (101 MHz, CDCls)
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13C NMR for 2aa (101 MHz, CDCl5)
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'H NMR for 2ab (400 MHz, CDCls)
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3C NMR for 2ab (101 MHz, CDCls)
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'H NMR for 2ac (400 MHz, CDCls)
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13C NMR for 2ac (101 MHz, CDCls)
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'H NMR for 2ad (400 MHz, CDCls)
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3C NMR for 2ad (101 MHz, CDCls)
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'H NMR for 2ae (400 MHz, CDCls)
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3C NMR for 2ae (101 MHz, CDCls)
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'H NMR for 3a (400 MHz, CDCls)
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'H NMR for 4a (400 MHz, CDCls)
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13C NMR for 4a (101 MHz, CDCly)
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'H NMR for 5a (400 MHz, CDCls)
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3C NMR for 5a (101 MHz, CDCls)
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'H NMR for 6a (400 MHz, CDCls)
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3C NMR for 6a (101 MHz, CDCls)
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'H NMR for 7a (400 MHz, CDCls)
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3C NMR for 7a (101 MHz, CDCls)
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