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1. General information

Reactions and manipulations involving organometallic or moisture sensitive
compounds were carried out under dry nitrogen and glassware heated with heating
gun prior to use. *H and **C NMR spectra were recorded on Bruker AVANCE Il
500MHz with TMS as internal standard. Anhydrous THF and toluene were freshly
distilled over Na and benzophenone. Anhydrous DMF, DMA, and CH3CN were
freshly distilled over calcium hydride. Melting points were measured on a Bichi
Melting Point B-545 apparatus and uncorrected. Commercial reagents were used as
received without further purification unless otherwise noticed. HRMS were recorded
on Agilent 6210 LCT (EI source) or Waters Xevo Q-Tof Mass Spectrometer (ESI
source). Column chromatography was carried out using silica gel (200-300 mesh).
Substrates 1 were synthesized according to the literature procedure and were known

compounds.

1 Shen, C.; Liu, R.-R.; Fan, R.-J.; Li, Y.-L.; Xu, T.-F.; Gao, J.-R.; Jia, Y.-X. J. Am. Chem. Soc.
2015, 137, 4936.
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2. Palladium-catalyzed dearomative arylalkynylation of indole

Rzl TN _gs [Pd(CH5CN),Cl,] (5 mol%)
Z N P!Bus*HBF, (10 mol%)
= + = - >
S \ y Cul (1 mol%), 'ProNH (2 eq.)
5 7R 2 DMF, 60 °C, 12 h
1 r

To a dried Schlenk tube were added Pd(CH3CN),Cl, (2.6 mg, 0.01 mmol),
P'Bus HBF4 (5.8 mg, 0.02 mmol), and "Pr,NH (0.4 mmol) under N, after which 2.0
mL DMF was introduced via a syringe and the resulting mixture was stirred at room
temperature for 0.5 h. To the above mixture were subsequently added 1 (0.2 mmol), 2
(0.3 mmol), and Cul (0.002 mmol) under N,. The Schlenk tube was then sealed by
Teflon cap and the mixture was stirred at 60 °C for 12 h. The solvent was then
removed under vacuum and the residue was purified by chromatography on silica gel,

eluting with ethyl/petroleum ether 1:10 (v/v) to afford the products 3.
10b-Methyl-11-(phenylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one (3aa)

Ph

)

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 55.6 mg, 82% vyield, m.p. 147-150 <C; 'H NMR (500 MHz,
CDCls): § 7.93 (d, J = 7.5 Hz, 1H), 7.76 (d, J = 8.0 Hz, 1H), 7.67 (td, J = 7.5, 1.0 Hz,
1H), 7.61 (d, J = 7.5 Hz, 1H), 7.54 (td, J = 7.5, 1.0 Hz, 1H), 7.48 (d, J = 7.5 Hz, 1H),
7.41 (td, = 7.5, 1.0 Hz, 1H), 7.20 (td, J = 7.5, 1.0 Hz, 1H), 7.14—7.17 (m, 1H), 7.08—
7.11 (m, 2H), 6.78-6.80 (m, 2H), 4.25 (s, 1H), 1.72 (s, 3H). *C NMR (125 MHz,

CDCls): o 168.6, 149.1, 138.7, 135.7, 132.8, 132.5, 131.1, 129.1, 128.8, 127.89,
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127.87, 126.0, 125.0, 124.6, 123.1, 122.4, 117.6, 87.0, 86.6, 75.3, 43.1, 26.7. HRMS

m/z (ESI+): Calculated for Co4H1sNO ([M+H]"): 336.1383, Found 336.1414.

® <
Ph
CLA4
¥ D
o
shefile it T £} T
JER= == pepe pus e z =
T T T T T T T T T T T T T T T T T T T T T
11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)

| e G | VANV '
Ph
05
{0
(e}
T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 0 10 30 20 10
f1 (ppm)

S3



8-Chloro-10b-methyl-11-(phenylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-a]indol-
6-one (3ba)

Ph

/I

CLA
(T
Cl

O

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 53.5 mg, 72% vyield, m.p. 108-111 <C; *H NMR (500 MHz,
CDCls): 6 7.89 (d, J = 1.5 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.63 (dd, J = 8.0, 2.0 Hz,
1H), 7.54 (d, J = 8.0 Hz, 1H), 7.48 (d, J = 7.5 Hz, 1H), 7.41 (td, J = 7.5, 1.0 Hz, 1H),
7.17-7.23 (m, 2H), 7.12—7.15 (m, 2H), 6.84—6.86 (M, 2H), 4.24 (s, 1H), 1.71 (s, 3H).
3¢ NMR (125 MHz, CDCls): 6 167.0, 147.2, 138.4, 135.6, 135.1, 134.7, 132.6, 131.2,
129.2, 128.1, 128.0, 126.1, 125.3, 124.6, 124.4, 122.2, 117.7, 87.3, 86.3, 75.1, 43.1,
26.6. HRMS m/z (ESI+): Calculated for CysH;7CINO ([M+H]"): 370.0993, Found

370.0980.
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9-Chloro-10b-methyl-11-(phenylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-a]indol-
6-one (3ca)

4

Oy
se
(O]

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 51.0 mg, 69% yield, m.p. 162—165 <T; *H NMR (500 MHz,
CDCl3): § 7.83 (d, J = 8.0 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.62 (d, J = 1.5 Hz, 1H),
7.52 (dd, J = 8.0, 1.5 Hz, 1H), 7.48 (d, J = 7.5 Hz, 1H), 7.41 (td, J = 7.5, 1.0 Hz, 1H),
7.17-7.23 (m, 2H), 7.12-7.15 (m, 2H), 6.87—6.89 (m, 2H), 4.24 (s, 1H), 1.72 (s, 3H).
3¢ NMR (125 MHz, CDCls): 6 167.5, 150.6, 138.9, 138.5, 135.3, 131.3, 131.2, 129.4,

129.2, 128.1, 128.0, 126.1, 125.8, 125.2, 123.7, 122.2, 117.6, 87.4, 86.2, 74.9, 43.1,
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26.6. HRMS m/z (ESI+): Calculated for CyH;7CINO ([M+H]"): 370.0993, Found

370.0977.

Ph
N
Me
Crly
e
[¢]
L
= T

T T T T T T T T T T T T T T T T T T T T T T T T
1.5 1.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
£1 (ppm)

167. 48

43.11
26. 64

— 150. 64

——87.40
~86.20

| H‘lHI | .

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

S6



9,10b-Dimethyl-11-(phenylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one
(3da)

/

7
Loy
T
(@]

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 59.0 mg, 84% yield, m.p. 165-167 <C; *H NMR (500 MHz,
CDCls): 6 7.80 (d, J = 8.0 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.47 (d, J = 7.5 Hz, 1H),
7.38=7.41 (m, 2H), 7.35 (d, J = 8.0 Hz, 1H), 7.15—7.20 (m, 2H), 7.11 (t, J = 7.5 Hz,
2H), 6.80—6.82 (m, 2H), 4.23 (s, 1H), 2.51 (s, 3H), 1.71 (s, 3H). *C NMR (125 MHz,
CDCIs): 6 168.8, 149.5, 143.3, 138.9, 135.5, 131.1, 130.2, 129.7, 129.0, 127.9, 126.0,
124.8, 124.4, 123.6, 122.6, 117.6, 86.9, 86.8, 75.0, 43.1, 26.8, 22.0. HRMS m/z

(ESI+): Calculated for Co5H2oNO ([M+H]"): 350.1539, Found 350.1566.
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8,10b-Dimethyl-11-(phenylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one

(3ea)

-
v
o,

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 58.3 mg, 83% yield, m.p. 161-164 <C; *H NMR (500 MHz,
CDCls): 6 7.80 (d, J = 7.5 Hz, 1H), 7.74 (d, J = 7.5 Hz, 1H), 7.47 (d, J = 7.5 Hz, 1H),
7.38=7.41 (m, 2H), 7.35 (d, J = 8.0 Hz, 1H), 7.15—7.20 (m, 2H), 7.09-7.12 (m, 2H),
6.80—6.82 (m, 2H), 4.23 (s, 1H), 2.51 (s, 3H), 1.71 (s, 3H). **C NMR (125 MHz,
CDCl3): 6 168.8, 149.5, 143.3, 138.9, 135.6, 131.2, 130.3, 129.8, 129.0, 127.87,
127.86, 126.0, 124.8, 124.5, 123.6, 122.6, 117.6, 86.9, 86.8, 75.0, 43.2, 26.8, 22.0.

HRMS m/z (ESI+): Calculated for Co5H20NO ([M+H]"): 350.1539, Found 350.1549.
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10,10b-Dimethyl-11-(phenylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one

(3fa)

&
// Me

L, >
(@}

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 58.0 mg, 82% yield, m.p. 134-138 <C; *H NMR (500 MHz,
CDCls):  7.76=7.77 (m, 2H), 7.46—7.49 (m, 1H), 7.39-7.45 (m, 3H), 7.15-7.21 (m,
2H), 7.10 (t, J = 7.5 Hz, 2H), 6.79-6.81 (m, 2H), 4.32 (s, 1H), 2.61 (s, 3H), 1.75 (s,
3H). *C NMR (125 MHz, CDCls): 6 167.9, 147.0, 138.1, 135.5, 134.3, 133.4, 133.2,
131.2, 129.1, 129.0, 127.9, 126.0, 124.9, 122.5, 122.3, 117.3, 86.2, 86.1, 75.6, 42.3,
24.8, 18.8. HRMS m/z (ESI+): Calculated for CosHyoNO ([M+H]"): 350.1539, Found

350.1524.
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8-Methoxy-10b-methyl-11-(phenylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-

aJindol-6-one (3ga)

Ph

I

CLA
¥ T
OMe

O

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 57.0 mg, 78% yield, m.p. 101-104 <C; *H NMR (500 MHz,
CDCls): 8 7.74 (d, J = 8.0 Hz, 1H), 7.46—7.50 (m, 2H), 7.38-7.42 (m, 2H), 7.10-7.23
(m, 5H), 6.86 (d, J = 7.5 Hz, 2H), 4.22 (s, 1H), 3.89 (s, 3H), 1.69 (s, 3H). *C NMR
(125 MHz, CDCl3): 6 168.5, 160.5, 141.5, 138.7, 135.9, 134.2, 131.2, 129.0, 127.9,
126.0, 124.9, 124.0, 122.5, 120.8, 117.6, 107.1, 86.9, 86.7, 74.9, 55.7, 43.2, 26.8.

HRMS m/z (ESI+): Calculated for Co5HxNO, ([M+H]"): 366.1489, Found 366.1461.
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3b-Methyl-4-(phenylethynyl)-3b,4-dihydro-10H-thieno[3',2":3,4]pyrrolo[1,2-a]indol-

10-one (3ha)

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 31.5 mg, 47% yield, m.p. 148-150 <C; *H NMR (500 MHz,
CDCly): 6 7.78 (d, J = 4.5 Hz, 1H), 7.67 (d, J = 8.0 Hz, 1H), 7.44 (d, J = 7.5 Hz, 1H),
7.39 (t, J = 7.5 Hz, 1H), 7.14—7.20 (m, 5H), 6.95 (d, J = 7.0 Hz, 2H), 4.20 (s, 1H),
1.71 (s, 3H). *C NMR (125 MHz, CDCls): & 164.8, 160.1, 139.2, 136.8, 135.3, 135.2,
131.3 129.1, 128.01, 127.98, 126.0, 124.8, 122.5, 121.1, 117.4, 86.7, 86.6, 74.2, 42.8,
26.0. HRMS m/z (ESI+): Calculated for CyHigNOS ([M+H]"): 342.0947, Found

342.0958.
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11-(Phenylethynyl)-10b-(m-tolyl)-10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one
(3ia)
Ph
‘8
N

)

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 60.0 mg, 73% yield, m.p. 147-150 <C; *H NMR (500 MHz,
CDCls): & 7.90 (dd, J = 14.5, 8.0 Hz, 2H), 7.75 (d, J = 7.5 Hz, 1H), 7.60 (td, J = 7.5,
1.0 Hz, 1H), 7.54 (d, J = 8.0 Hz, 1H), 7.38=7.42 (m, 2H), 7.44-7.36 (m, 2H), 7.25 (t,
J = 7.5 Hz, 1H), 7.08-7.20 (m, 5H), 6.85—6.86 (m, 2H), 4.90 (s, 1H), 2.34 (s, 3H). **C
NMR (125 MHz, CDCl3): 6 169.2, 148.7, 142.1, 139.3, 138.7, 135.6, 132.6, 132.1,
131.2, 129.1, 129.0, 128.8, 128.7, 128.0, 127.9, 125.7, 125.6, 125.2, 124.6, 124.1,
122.4, 122.2, 117.5, 87.7, 86.7, 80.4, 45.2, 21.6. HRMS m/z (ESI+): Calculated for

CaoH22NO ([M+H]"): 412.1696, Found 412.1662.
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10b-(4-Methoxyphenyl)-11-(phenylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-
aJindol-6-one (3ja)

Ph OMe

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 51.2 mg, 60% yield, m.p. 112-115 <C; *H NMR (500 MHz,
CDCls): 6 7.91 (d, J = 7.5 Hz, 1H), 7.85 (d, J = 7.5 Hz, 1H), 7.71 (d, J = 8.0 Hz, 1H),
7.58-7.62 (m, 3H), 7.49 (td, J = 7.5, 1.5 Hz, 1H), 7.38=7.41 (m, 2H), 7.10-7.19 (m,
4H), 6.82—6.88 (m, 4H), 4.83 (s, 1H), 3.75 (s, 3H). **C NMR (125 MHz, CDCls): &
169.1, 159.4, 148.9, 139.2, 135.7, 134.0, 132.6, 132.1, 131.2, 129.1, 128.6, 128.0,
127.9, 126.3, 125.7, 125.3, 124.6, 124.0, 122.4, 117.6, 114.2, 87.8, 86.7, 80.2, 55.3,
45.2. HRMS m/z (ESI+): Calculated for CzpH»NO; ([M+H]"): 428.1645, Found

428.1611.
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11-(Phenylethynyl)-10b-(4-(trifluoromethyl)phenyl)-10b,11-dihydro-6H-

isoindolo[2,1-a]indol-6-one (3ka)

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 71.6 mg, 77% vyield, m.p. 86-90 <C; *H NMR (500 MHz,
CDCls): 6 7.94 (d, J = 7.5 Hz, 1H), 7.85~7.89 (m, 3H), 7.74 (d, J = 8.0 Hz, 1H), 7.61
—7.65 (m, 3H), 7.53 (td, J = 7.5, 1.0 Hz, 1H), 7.39-7.44 (m, 2H), 7.12=7.21 (m, 4H),
6.84—6.86 (m, 2H), 4.85 (s, 1H). *C NMR (125 MHz, CDCls): 5 169.0, 147.6, 146.3,
139.1, 135.0, 132.9, 132.2, 131.2, 130.5 (g, J = 32.5 Hz), 129.4, 129.2, 128.2, 128.0,
126.0 (q, J = 3.8 Hz), 125.7, 125.59, 125.58, 124.9, 124.0, 122.7, 122.2, 117.6, 88.2,
86.0, 80.2, 45.3. HRMS m/z (ESI+): Calculated for C3oH;oF3sNO ([M+H]"): 466.1413,

Found 466.1432.
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10b-(Naphthalen-2-yl)-11-(phenylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-a]indol-

6-one (3la)
Ph
Jr,_)
L

)

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 65.2 mg, 73% yield, m.p. 177-180 <C; *H NMR (500 MHz,
CDCl3): & 8.12 (s, 1H), 7.94 (d, J = 8.0 Hz, 2H), 7.86—7.90 (m, 2H), 7.78—7.83 (m,
3H), 7.60 (t, J = 7.5 Hz, 1H), 7.44—7.51 (m, 3H), 7.39-7.43 (m, 2H), 7.13-7.22 (m,
4H), 6.88 (d, J = 7.0 Hz, 2H), 5.03 (s, 1H). °C NMR (125 MHz, CDCl5): § 169.2,
148.5, 139.3, 139.2, 135.5, 133.0, 132.9, 132.7, 132.2, 131.2, 129.2, 129.1, 128.8,
128.2, 128.1, 128.0, 127.5, 126.6, 126.5, 125.7, 125.3, 124.7, 124.1, 123.8, 123.1,
122.4, 117.6, 87.8, 86.6, 80.6, 45.0. HRMS m/z (ESI+): Calculated for C33H,,NO

([M+H]"): 448.1696, Found 448.1692.
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10b-(Furan-2-yl)-11-(phenylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one

(3ma)

//| N

LA
N
(@]

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 59.0 mg, 76% yield, m.p. 131-134 <C; *H NMR (500 MHz,
CDCls): & 7.94 (d, J = 7.5 Hz, 1H), 7.81 (t, J = 8.0 Hz, 2H), 7.67 (td, J = 7.5, 1.0 Hz,
1H), 7.56 (t, J = 7.5 Hz, 1H), 7.39-7.46 (m, 3H), 7.16—7.21 (m, 2H), 7.12 (t, J= 7.5
Hz, 2H), 6.83-6.85 (m, 2H), 6.25-6.26 (m, 2H), 4.91 (s, 1H). *C NMR (125 MHz,
CDCl3): 6 169.1, 153.2, 146.0, 143.2, 139.4, 135.5, 132.7, 132.4, 131.2, 129.2, 129.1,
128.0, 127.9, 125.8, 125.3, 124.6, 122.3, 117.5, 110.3, 106.7, 87.7, 85.9, 76.3, 42.2.

HRMS m/z (ESI+): Calculated for Cp7H1sNO, ([M+H]"): 388.1332, Found 388.1331.
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2-1sopropyl-10b-phenyl-11-(phenylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-

aJindol-6-one (3na)

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 47.5 mg, 54% yield, m.p. 178-180 <C; *H NMR (500 MHz,
CDCls): 6 7.90 (d, J = 7.5 Hz, 1H), 7.72-7.78 (m, 4H), 7.58 (t, J = 7.5 Hz, 1H), 7.48
(t, J = 7.5 Hz, 1H), 7.36 (t, J = 7.5 Hz, 2H), 7.23-7.29 (m, 3H), 7.19 (t, J = 7.5 Hz,
1H), 7.13 (t, J = 8.0 Hz, 2H), 6.86 (d, J = 7.5 Hz, 2H), 4.85 (s, 1H), 2.86—2.94 (m,
1H), 1.24 (d, J = 7.0 Hz, 6H). *C NMR (125 MHz, CDCls): § 169.2, 148.6, 146.3,
142.4, 137.2, 135.4, 1325, 132.3, 131.2, 128.9, 128.7, 128.1, 128.0, 127.9, 127.2,
125.1, 1245, 124.1, 123.8, 122.5, 117.2, 87.7, 86.9, 80.7, 45.3, 33.9, 24.2, 24.0.

HRMS m/z (ESI+): Calculated for CayHsNO ([M+H]"): 440.2009, Found 440.1992.
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3-Methoxy-10b-phenyl-11-(phenylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-a]indol-

6-one (30a)

MeO l O

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 71.4 mg, 82% vyield, m.p. 74-76 <C; *"H NMR (500 MHz,
CDCly): § 7.91 (d, J = 7.5 Hz, 1H), 7.70-7.76 (m, 3H), 7.60 (t, J = 7.0 Hz, 1H), 7.46—
7.51 (m, 2H), 7.35 (t, J = 7.5 Hz, 2H), 7.25-7.29 (m, 2H), 7.11-7.20 (m, 3H), 6.85 (d,
J=7.0 Hz, 2H), 6.69 (dd, J = 8.5, 2.5 Hz, 1H), 4.81 (s, 1H), 3.90 (s, 3H). *C NMR
(125 MHz, CDCl3): 6 169.0, 160.7, 148.6, 142.3, 140.4, 132.7, 132.2, 131.2, 128.9,
128.8, 128.2, 128.0, 127.9, 127.1, 126.0, 125.0, 124.6, 124.1, 122.5, 111.5, 103.2,
87.5, 87.0, 81.2, 55.7, 44.7. HRMS m/z (ESI+): Calculated for C3oHzNO, ([M+H]Y):

428.1645, Found 428.1637.
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2-Methyl-10b-phenyl-11-(phenylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-a]indol-

6-one (3pa)

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 51.8 mg, 63% yield, m.p. 192-195 <C; *H NMR (500 MHz,
CDCls): 8 7.91 (d, J = 7.5 Hz, 1H), 7.71-7.76 (m, 4H), 7.59 (t, J = 7.5, 1H), 7.49 (t, J
= 7.5 Hz, 1H), 7.35 (t, J = 8.0 Hz, 2H), 7.26—7.29 (m, 1H), 7.17—7.21 (m, 3H), 7.13 (t,
J = 7.5 Hz, 2H), 6.85-6.86 (m, 2H), 4.83 (s, 1H), 2.34 (s, 3H). *C NMR (125 MHz,
CDCIs): 6 169.1, 148.5, 142.2, 136.9, 135.6, 135.1, 132.5, 132.3, 131.2, 129.7, 128.9,
128.7, 128.1, 128.0, 127.9, 126.3, 125.1, 124.5, 124.0, 122.4, 117.2, 87.7, 86.7, 80.7,
45.3, 21.2. HRMS m/z (ESI+): Calculated for C3yH22NO ([M+H]"): 412.1696, Found

412.1692.

S31



<
T T T T T T T T T T T T T T T T
1.5 11.0 10.5 10.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 .5
1 (ppm)
8 R co
g 2 4 e o
E = = 58 <
[ \
Ph
Me Ph
L &
| [ fl 1 “ l 1 |
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£1 (ppm)

S32



10b-Methyl-11-(p-tolylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one (3ab)

Me

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 55.0 mg, 82% yield, m.p. 118-120 <C; *H NMR (500 MHz,
CDCls): 8 7.91 (d, J = 7.5 Hz, 1H), 7.75 (d, J = 8.0 Hz, 1H), 7.64—7.67 (m, 1H), 7.60
(d, J = 7.5 Hz, 1H), 7.52=7.55 (m, 1H), 7.47 (d, J = 7.5 Hz, 1H), 7.40 (t, J = 7.5 Hz,
1H), 7.19 (td, J = 7.5, 0.5 Hz, 1H), 6.90 (d, J = 7.5 Hz, 2H), 6.69 (d, J = 8.0 Hz, 2H),
4.24 (s, 1H), 2.23 (s, 3H), 1.72 (s, 3H). *C NMR (125 MHz, CDCls): & 168.6, 149.1,
138.7, 138.0, 135.8, 132.8, 132.4, 131.0, 129.0, 128.7, 128.6, 126.0, 124.9, 124.5,
123.1, 119.4, 117.6, 87.1, 85.9, 75.3, 43.2, 26.7, 21.3. HRMS m/z (ESI+): Calculated

for CasHaoNO ([M+H]"): 350.1539, Found 350.1558.
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10b-Methyl-11-((4-(pentyloxy)phenyl)ethynyl)-10b,11-dihydro-6H-isoindolo[2,1-

aJindol-6-one (3ac)

OCsH44

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 71.6 mg, 85% vyield, m.p. 114115 <C; *H NMR (500 MHz,
CDCly): § 7.91 (d, J = 7.5 Hz, 1H), 7.75 (d, J = 8.0 Hz, 1H), 7.66 (td, J = 7.5, 1.0 Hz,
1H), 7.60 (d, J = 7.5 Hz, 1H), 7.53 (td, J = 7.5, 1.0 Hz, 1H), 7.46 (d, J = 7.5 Hz, 1H),
7.40 (td, J = 7.5, 1.0 Hz, 1H), 7.19 (td, J = 7.5, 1.0 Hz, 1H), 6.70-6.73 (m, 2H), 6.60
—6.62 (M, 2H), 4.22 (s, 1H), 3.85 (t, J = 6.5 Hz, 2H), 1.72—1.75 (m, 2H), 1.71 (s, 3H),
1.32-1.41 (m, 4H), 0.91 (t, J = 7.0 Hz, 3H). 3C NMR (125 MHz, CDCls): & 168.6,
158.9, 149.2, 138.7, 136.0, 132.8, 132.5, 132.4, 129.0, 128.7, 126.0, 124.9, 124.5,
123.2, 117.6, 114.3, 114.1, 87.0, 85.1, 75.3, 67.9, 43.2, 28.8, 28.1, 26.7, 22.4, 13.9.

HRMS m/z (ESI+): Calculated for CagH2sNO, ([M+H]"): 422.2115, Found 422.2092.
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10b-Methyl-11-(o-tolylethynyl)-10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one (3ad)

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 61.3 mg, 87% vyield, m.p. 115-117 <C; *H NMR (500 MHz,
CDCly): § 7.91 (d, J = 6.5 Hz, 1H), 7.76 (d, J = 6.5 Hz, 1H), 7.41-7.65 (m, 5H), 6.87
—7.20 (m, 5H), 4.30 (s, 1H), 1.74 (s, 3H), 1.72 (s, 3H). **C NMR (125 MHz, CDCls):
0 168.3, 149.0, 139.8, 138.5, 136.2, 133.0, 132.6, 131.6, 129.04, 129.02, 128.8, 127.9,
125.9, 125.1, 125.0, 124.7, 123.2, 122.2, 117.6, 90.3, 85.9, 75.1, 43.3, 26.8, 19.9.

HRMS m/z (ESI+): Calculated for Co5H2oNO ([M+H]"): 350.1539, Found 350.1550.
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11-((4-Chlorophenyl)ethynyl)-10b-methyl-10b,11-dihydro-6H-isoindolo[2,1-a]indol-

6-one (3ae)
Cl

(L
o]

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 56.0 mg, 76% vyield, m.p. 126-128 <C; *H NMR (500 MHz,
CDCls): § 7.92 (d, J = 7.5 Hz, 1H), 7.75 (d, J = 8.0 Hz, 1H), 7.66 (td, J = 7.5, 1.0 Hz,
1H), 7.59 (d, J = 7.5 Hz, 1H), 7.54 (td, J = 7.5, 0.5 Hz, 1H), 7.46 (d, J = 7.5 Hz, 1H),
7.41 (td, J = 7.5, 1.0 Hz, 1H), 7.20 (td, J = 7.5, 1.0 Hz, 1H), 7.05—-7.08 (m, 2H), 6.68
—6.71 (m, 2H), 4.22 (s, 1H), 1.72 (s, 3H). *C NMR (125 MHz, CDCls): & 168.6,
149.0, 138.7, 135.4, 134.0, 132.8, 132.5, 132.4, 129.2, 128.8, 128.3, 126.0, 125.0,
124.6,123.1, 120.9, 117.7, 87.6, 85.9, 75.3, 43.1, 26.6. HRMS m/z (ESI+): Calculated

for CoaH17CINO ([M+H]"): 370.0993, Found 370.0988.
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11-((3-Chlorophenyl)ethynyl)-10b-methyl-10b,11-dihydro-6H-isoindolo[2,1-a]indol-

6-one (3af)

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 55.0 mg, 75% yield, m.p. 115-118 <C; *H NMR (500 MHz,
CDCls): 8 7.93 (d, J = 7.0 Hz, 1H), 7.67—7.76 (m, 2H), 7.57-7.61 (m, 2H), 7.41-7.46
(m, 2H), 7.02=7.21 (m, 3H), 6.64—6.74 (m, 2H), 4.23 (s, 1H), 1.73 (s, 3H). *C NMR
(125 MHz, CDCl5): 6 168.5, 148.9, 138.8, 135.3, 133.7, 132.8, 132.5, 131.1, 129.24,
129.23, 129.1, 128.9, 128.2, 126.0, 125.1, 124.7, 124.1, 123.1, 117.8, 88.0, 85.7, 75.3,
43.1, 26.6. HRMS m/z (ESI+): Calculated for CHi;CINO ([M+H]"): 370.0993,

Found 370.0983.
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10b-Methyl-11-((trimethylsilyl)ethynyl)-10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-

one (3ag)

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 41.4 mg, 62% yield, m.p. 138-140 <C; *H NMR (500 MHz,
CDCls): 6 7.88 (d, J = 7.5 Hz, 1H), 7.72 (d, J = 8.0 Hz, 1H), 7.64 (td, J = 7.5, 1.0 Hz,
1H), 7.50-7.55 (m, 2H), 7.37-7.41 (m, 2H), 7.17 (td, J = 7.5, 1.0 Hz, 1H), 4.03 (s,
1H), 1.65 (s, 3H), -0.24 (s, 9H). *C NMR (125 MHz, CDCls): 5 168.6, 149.1, 138.7,
135.6, 132.8, 132.3, 129.0, 128.6, 126.0, 124.9, 124.4, 123.2, 117.6, 102.8, 91.5, 75.2,
435, 26.6, -0.6. HRMS m/z (ESI+): Calculated for C»H»,NOSi ([M+H]*): 332.1465,

Found 332.1493.
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11-(Hept-1-yn-1-yl)-10b-methyl-10b,11-dihydro-6H-isoindolo[2,1-a]ind-ol-6-one
(3ah)?

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:20 (v/v); brown oil, 34.7 mg, 52% yield; *H NMR (500 MHz, CDCls): § 7.87 (d, J =
7.6 Hz, 1H), 7.71 (d, J = 7.7 Hz, 1H), 7.63 (td, J = 7.5, 0.9 Hz, 1H), 7.48-7.55 (m,
2H), 7.34-7.41 (m, 2H), 7.15 (td, J = 7.5, 0.8 Hz, 1H), 3.98 (s, 1H), 1.68-1.78 (m,
2H), 1.63 (s, 3H), 1.06 (dd, J = 14.6, 7.3 Hz, 2H), 0.90-0.94 (m, 2H), 0.82-0.87 (m,
2H), 0.77 (t, J = 7.3 Hz, 3H). **C NMR (125 MHz, CDCl,): & 168. 5, 149.2, 138.4,
136.8, 132.9, 132.3, 128.7, 128.5, 125.8, 124.8, 124.4, 123.1, 117.5, 76.8, 75.2, 42.7,
30.4,27.8, 26.5, 21.9, 18.3, 13.8.
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11-(Cyclopropylethynyl)-10b-methyl-10b,11-dihydro-6H isoindolo[2,1-a]indol-6-one
(3ai)?

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:20 (v/v); brown solid, 37.7 mg, 60% yield; m.p. 142-144 <C; 'H NMR (500 MHz,
CDCls): & 7.88 (d, J = 7.6 Hz, 1H), 7.68-7.74 (m, 1H), 7.64 (td, J = 7.5, 1.0 Hz, 1H),
7.49-7.55 (m, 2H), 7.37 (t, J = 6.9 Hz, 2H), 7.16 (td, J = 7.5, 1.0 Hz, 1H), 3.94 (s,
1H), 1.23-1.31 (m, 3H), 0.74-0.83 (m, 1H), 0.34-0.45 (m, 2H), 0.01 (s, 1H), -0.17—
0.10 (m, 1H). C NMR (125 MHz, CDCls): & 168.6, 149.2, 138.5, 136.5, 132.8,
132.2, 128.8, 128.5, 125.8, 124.9, 124.3, 123.1, 117.6, 90.7, 76.7, 75.3, 72.4, 42.7,
26.3,7.8,-0.9.
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2'S. Chen, X.-X. Wu, J. Wang, X.-H. Hao, Y. Xia, Y. Shen, H. Jing and Y.-M. Liang,
Org. lett., 2016, 18, 4016.

3. Synthetic transformations of products
10b-Methyl-11-phenethyl-10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one (4)

Ph

CLA

O

The mixture of Pd/C (5.0 mg, 0.0050 mmol, 10 mol%) and compound 3aa (47.0
mg, 0.14 mmol, 1.0 eq) in EtOH (10.0 mL) was stirred with a hydrogen balloon at
room temperature for 24 h. The resulting mixture was then filtered and washed with
EtOH. After the solvent EtOH was removed under vacuum, the residue was purified

by flash column chromatography on silica gel, eluting with ethyl acetate/petroleum
S48



ether 1:10 (v/v) to give compound 4 (40.4 mg, 85%) as a white solid, m.p. 128—
130 <T; *H NMR (500 MHz, CDCl5): 6 7.92 (d, J = 7.5 Hz, 1H), 7.78 (d, J = 8.0 Hz,
1H), 7.64 (t, J = 7.5 Hz, 1H), 7.52 (dd, J = 15.0, 7.5 Hz, 2H), 7.38=7.42 (m, 2H),
7.17-7.21 (m, 3H), 7.13 (t, J = 7.5 Hz, 1H), 6.91 (d, J = 7.5 Hz, 2H), 3.19 (dd, J = 9.5,
4.0 Hz, 1H), 2.37-2.41 (m, 2H), 1.58 (s, 3H), 1.52—1.56 (m, 1H), 1.03-1.11 (m, 1H).
B3C NMR (125 MHz, CDCl3): 6 167.3, 148.2, 141.3, 139.0, 138.0, 133.7, 132.3, 128.7,
128.4, 128.3, 128.2, 126.3, 125.8, 124.9, 124.2, 123.1, 117.5, 75.2, 49.6, 34.9, 32.0,

27.4. HRMS m/z (ESI+): Calculated for CosH»NO ([M+H]"): 340.1696, Found
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10b-Methyl-11-vinylidene-10b,11-dihydro-6H-isoindolo[2,1-a]indol-6-one (5)

/
OO

0]

To a solution of compound 3ag (33.2 mg, 0.10 mmol, 1.0 equiv) in THF (2 mL)
was added tetrabutyl ammonium fluoride trihydrate (31.6 mg, 0.10 mmol, 1.0 equiv).
The resulting mixture was then stirred at 0 <C for 3 h. After which, the mixture was
concentrated and the residue was purified by flash column chromatography on silica
gel, eluting with ethyl acetate/petroleum ether 1:10 (v/v) to give compound 5 (23.8
mg, 92%) as a white solid, m.p. 147-149 <C; *H NMR (500 MHz, CDCls): & 7.86—
7.87 (m, 1H), 7.72 (d, J = 8.0 Hz, 1H), 7.63 (td, J = 7.5, 1.0 Hz, 1H), 7.57—7.58 (m,

1H), 7.50 (td, J = 7.5, 1.0 Hz, 1H), 7.32-7.36 (m, 1H), 7.28 (d, J = 8.0 Hz, 1H), 7.15
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(td, J= 7.5, 1.0 Hz, 1H), 5.49 (d, J = 12.0 Hz, 1H), 5.42 (d, J = 12.0 Hz, 1H), 1.82 (s,
3H). °C NMR (125 MHz, CDCls): § 201.8, 170.2, 150.5, 139.8, 133.3, 131.7, 130.7,
129.2, 128.8, 125.08, 125.06, 123.4, 122.0, 117.4, 107.8, 83.9, 72.1, 29.4. HRMS m/z

(ESI+): Calculated for C1gH14NO ([M+H]"): 260.1070, Found 260.1067.

1817

m Ll

PP by T

AAAAAAAA =

=i

T T T T T T T T T T T
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 .0 0.5 0.0

ER

T T T T T T T T T T T T
11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.
1 (ppm)

S5l



170. 23

201.84
150. 46
—107.83
—83.92

| P

29.36

| HMHJ ' |

T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
1 (ppm)

4. X-ray structural analysis of compound 3aa
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Bond precision:

Cell:

Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

z

Mu (mm-1)
FOOO

Fooo*
h,k,lmax
Nref

Tmin, Tmax
Tmin’

C-C = 0.0041 2
a=15.3015(18)
alpha=50

293 K

Calculated
1796 .5(3)
Pna?z2l

P 2c -Z2n
C24 H17 N O
C24 H17 N O
335.39
1.240

4

0.075

704.0
704.28
18,14,11
3291 [ 1752]
0.964,0.976
0.964

Wavelength=0.71073

b=12.19
beta=5%0

76(10)

c=9.6252(8)

gamma=90

Reported
1796.5(3)
Pna 2l

P 2c -2Zn
C24 H17 N ©
C24 H17 N O
335.39
1.240

4

0.075

704.0

14,14,11
1750
0.986,1.000

Correction method= # Reported T Limits: Tmin=0.986 Tmax=1.000

AbsCorr = MULTI-SCAN

Data completeness= 1.00/0.53 Theta (max)= 25.330

R(reflections)= 0.0376( 1247) wR2 (reflections)= 0.0824( 1750}

5 =1.048 Npar= 236
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