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1. General Information

Reagents and Solvents: Pd(PPhs)s and CysP are commercially available. Toluene was
distilled from sodium metal. PE refers to petroleum ether b. p. 60-90 <C and EA refers
to ethyl acetate. All other starting materials and solvents were commercially available
and were used without further purification unless otherwise stated.

Chromatography: Flash column chromatography was carried out using
commercially available 200-300 mesh under pressure unless otherwise indicated.
Gradient flash chromatography was conducted eluting with PE/EA, they are listed as
volume/volume ratios.

Data collection: *H and *C NMR spectra were collected on BRUKER AV-300 (300
MHz) spectrometer using CDCls as solvent. Chemical shifts of *H NMR were
recorded in parts per million (ppm, 6) relative to tetramethylsilane (& = 0.00 ppm)
with the solvent resonance as an internal standard (CDCl3z: 6 = 7.26 ppm). Data are
reported as follows: chemical shift in ppm (8), multiplicity (s = singlet, d = doublet, t
= triplet, g = quartet, brs = broad singlet, m = multiplet), coupling constant (Hz), and
integration. Chemical shifts of *C NMR were reported in ppm with the solvent as the
internal standard (CDCls: 6 = 77.16 ppm). High Resolution Mass measurement was
performed on Agilent Q-TOF 6520 mass spectrometer with electron spray ionization
(ESI) as the ion source. Melting point (m. p.) was measured on a microscopic melting
point apparatus.

2. Preparation of 3,4-Disubstituted Indoles

O
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Scheme S1. Preparation of 2,3-disubstituted indoles.

The suspension of substituted phenylhydrazine hydrochloride (40 mmol) in AcOH
(40 mL) was heated in 50 °C for 30 min, then butan-2-one SM1 (80 mmol, 2 equiv)
was added in one portion and the reaction mixture was refluxed for 3 h. After cooling
to room temperature, AcOH was removed under vacum and the residue was dissolved
in ethyl acetate. The organic phase was washed with water and brine, dried over
anhydrous Na»SOas, and concentrated in vacuo to give gray residue, which was
purified by flash chromatography on silica gel with PE/EA (v/v = 200:1 to 60:1) to
afford the 2,3-disubstituted indoles.
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3. Preparation of Alkynes 2
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Scheme S2. Preparation of alkynes 2

Substituted iodobenzene SM2 (5 mmol, 1.0 equiv), PdCI>(PPh3), (2 mol %) and
Cul (4 mol %) were dissolved in 15 mL Et3N and the reaction mixture was stirred
under argon at r. t.~50 °C for 5 min. Propyne (ca. 5% in tetrahydrofuran, ca. 1 mol/L,
purchased from TCI) was added in one portion and the solution was stirred for 5 h to
24 h. After the starting material was consumed completely which was detected by
TLC, the reaction mixture was diluted with 60 mL ethyl acetate and filtered through a
plug of Celite. The organic phase was washed with water and brine, dried over
anhydrous Na»SO4. The mixture was concentrated in vacuo and purified by flash
chromatography on silica gel with PE to afford the alkynylation products 2.

op_—  _1."Buli THF
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According to the reported procedure:! To a flame-dried round-bottom flask under
argon was added phenylacetylene (10 mmol, 1.0 equiv) followed by THF (30 mL) and
the flask was cooled to -20 °C. n-Butyllithium (2.5 M in hexanes, 20 mmol, 2.0 equiv)
was added slowly and the reaction was allowed to stir for 1 h. CDsl (21 mmol, 2.1
equiv) was added at -20 <C and the reaction was allowed to stir at room temperature
for 1 h. The reaction was quenched with a saturated solution of ammonium chloride
and extracted with ethyl acetate. The organic layers were dried over MgSQOs. The
mixture was concentrated in vacuo and purified by flash chromatography with PE on
silica gel to afford 2a-ds.

4. General Procedure of Dearomative Allylic Alkylation of Indoles

2

R? R3—=——Me 2 R? _ ~R3
X
= N 4-F-CgH,4CO,H Z~N

1 3

A sealed tube was charged with indoles 1 (0.25 mmol, 1.0 equiv), Pd(PPhs)s (0.025
mmol, 10 mol %), 4-fluorobenzoic acid (0.025 mmol, 10 mol %), alkynes 2 (0.5
mmol, 2.0 equiv) and anhydrous toluene (2.0 mL). The reaction mixture was

1 Stuart, D. R.; Bertrand-Laperle, M.; Burgess, K. M. N.; Fagnou, K. J. Am. Chem. Soc. 2008, 130, 16474.
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vigorously stirred at 100 °C (oil temperature) for 24 h under argon. After cooling to
room temperature, the reaction mixture was diluted with ethyl acetate (20 mL) and
filtered through a plug of Celite. The mixture was concentrated in vacuo and purified
by flash chromatography on silica gel with PE/EA (v/v = 20:1 to 6:1) to afford the
dearomative allylic alkenylated product 3.

5. Characterization of the Dearomative Allylic Alkylation Products

/" ~Ph
MeO
/
N

3-cinnamyl-5-methoxy-2,3-dimethyl-3H-indole (3aa)

66.2 mg, 91% vyield, yellow oil; *H NMR (300 MHz, CDCls) & 7.43 (d, J = 8.2 Hz,
1H), 7.23 — 7.14 (m, 5H), 6.85 — 6.80 (m, 2H), 6.32 (d, J = 15.7 Hz, 1H), 5.65 — 5.54
(m, 1H), 3.78 (s, 3H), 2.71 (dd, J = 13.9, 6.5 Hz, 1H), 2.50 (dd, J = 13.9, 8.1 Hz, 1H),
2.24 (s, 3H), 1.32 (s, 3H) ppm; 3C NMR (75 MHz, CDCl3) § 184.3, 157.8, 148.0,
145.1, 137.0, 133.1, 128.4, 127.3, 126.1, 124.2, 120.1, 112.2, 108.8, 57.8, 55.6, 40.4,
21.9, 16.0 ppm. HRMS (ESI) m/z calcd for [CoH21NO+H]" 292.1696, found

292.1696.
/Ph
Me
oot
N

3-cinnamyl-2,3,5-trimethyl-3H-indole (3ba)

55.1 mg, 80% vyield, yellow oil; *H NMR (300 MHz, CDCls) § 7.41 (d, J = 8.1 Hz,
1H), 7.35 — 7.09 (m, 7H), 6.33 (d, J = 15.7 Hz, 1H), 5.63 — 5.53 (m, 1H), 2.74 (dd, J =
13.7, 6.2 Hz, 1H), 2.52 (dd, J = 13.9, 8.2 Hz, 1H), 2.39 (s, 3H), 2.26 (s, 3H), 1.32 (s,
3H) ppm; ¥C NMR (75 MHz, CDCls) & 185.6, 152.2, 143.7, 137.1, 134.8, 133.1,
128.5, 127.3, 126.2, 124.5, 122.8, 119.5, 57.6, 40.5, 22.0, 21.6, 16.1 ppm. HRMS
(ESI) m/z calcd for [CaoH21N+H]* 276.1747, found 276.1751.

Me /~Ph
Me
/
N

3-cinnamyl-5-isopropyl-2,3-dimethyl-3H-indole (3ca)

61.4 mg, 81% vyield, yellow oil; *H NMR (300 MHz, CDCls) § 7.35 (d, J = 7.8 Hz,
1H), 7.15 - 7.06 (m, 7H), 6.22 (d, J = 15.7 Hz, 1H), 5.61 — 5.51 (m, 1H), 2.85 (dt, J =
13.7, 6.9 Hz, 1H), 2.65 (dd, J = 13.7, 6.5 Hz, 1H), 2.39 (dd, J = 13.8, 8.1 Hz, 1H),
2.18 (s, 3H), 1.25 (s, 3H), 1.17 (d, J = 6.9 Hz, 6H) ppm; 1*C NMR (75 MHz, CDCls) 5
185.7, 152.4, 146.0, 143.6, 137.1, 133.2, 128.5, 127.3, 126.2, 125.8, 124.5, 120.1,
119.5, 57.6, 40.5, 34.2, 245, 24.3, 21.7, 16.1 ppm. HRMS (ESI) m/z calcd for
[C22H25N+H]™ 304.2060, found 304.20509.
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3-cinnamyl-2,3-dimethyl-3H-indole (3da)

50.3 mg, 77% vyield, yellow oil; *H NMR (300 MHz, CDCls) § 7.53 (d, J = 7.5 Hz,
1H), 7.31 (dd, J = 11.6, 4.2 Hz, 2H), 7.19 (dt, J = 10.9, 8.5 Hz, 6H), 6.32 (d, J = 15.7
Hz, 1H), 5.70 — 5.49 (m, 1H), 2.76 (ddd, J = 13.9, 6.7, 1.2 Hz, 1H), 2.55 — 2.48 (m,
1H), 2.29 (s, 3H), 1.35 (s, 3H) ppm; ®C NMR (75 MHz, CDCls) & 186.6, 154.1,
143.4, 136.9, 133.2, 128.4, 127.8, 127.3, 126.1, 125.1, 124.1, 121.9, 119.9, 57.6, 40.3,
21.6, 16.0 ppm. HRMS (ESI) m/z calcd for [C1oH1oN+H]" 262.1590, found 262.1602.
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5-chloro-3-cinnamyl-2,3-dimethyl-3H-indole (3ea)

54.0 mg, 73% vyield, yellow oil; *H NMR (300 MHz, CDCls) & 7.43 (d, J = 8.7 Hz,
1H), 7.29 — 7.13 (m, 7H), 6.32 (d, J = 15.7 Hz, 1H), 5.59 — 5.49 (m, 1H), 2.74 (dd, J =
13.7, 6.3 Hz, 1H), 2.54 (dd, J = 13.9, 8.1 Hz, 1H), 2.28 (s, 3H), 1.34 (s, 3H) ppm; *C
NMR (75 MHz, CDClz) 6 187.1, 152.9, 145.4, 136.8, 133.6, 131.0, 128.5, 128.1,
127.5, 126.2, 123.6, 122.5, 120.9, 58.3, 40.3, 21.7, 16.2 ppm. HRMS (ESI) m/z calcd
for [C1oH1sCIN+H]* 296.1201, found 296.1202.
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3-cinnamyl-5-fluoro-2,3-dimethyl-3H-indole (3fa)

50.3 mg, 72% vyield, yellow oil; *H NMR (300 MHz, CDCls) § 7.45 (dd, J = 9.1, 4.6
Hz, 1H), 7.25 — 7.13 (m, 5H), 7.01 — 6.95 (m, 2H), 6.32 (d, J = 15.7 Hz, 1H), 5.62—
5.52 (m, 1H), 2.72 (dd, J = 13.5, 6.4 Hz, 1H), 2.53 (dd, J = 13.8, 8.2 Hz, 1H), 2.27 (s,
3H), 1.33 (s, 3H) ppm; 3C NMR (75 MHz, CDCl3) § 186.3, 162.8, 159.5, 150.3,
145.6, 145.4, 136.9, 133.6, 128.5, 128.3, 127.5, 126.2, 123.6, 120.6, 120.5, 114.6,
114.3, 109.9, 109.5, 58.4, 40.3, 21.7, 16.1 ppm. HRMS (ESI) m/z calcd for
[C1oH18FN+H]" 280.1496, found 280.1492.
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3-cinnamyl-2,3-dimethyl-5-(trifluoromethyl)-3H-indole (3ga)

35.4 mg, 43% yield, yellow oil; *H NMR (300 MHz, CDCls) § 7.50 — 7.45 (m, 3H),
7.14 — 7.01 (m, 5H), 6.20 (d, J = 15.7 Hz, 1H), 5.42 (dt, J = 15.3, 7.7 Hz, 1H), 2.68
(dd, J = 14.0, 6.6 Hz, 1H), 2.45 (dd, J = 14.0, 8.1 Hz, 1H), 2.22 (s, 3H), 1.26 (s, 3H)
ppm; 3C NMR (75 MHz, CDCls) § 189.8, 157.1, 144.1, 136.7, 135.0, 133.9, 132.2,
132.1, 128.5, 127.5, 127.4, 127.0, 126.4, 126.2, 125.7, 125.7, 125.6, 125.6, 123.2,
120.1, 119.05, 119.00, 118.95, 118.9, 58.3, 40.2, 21.5, 16.3 ppm. HRMS (ESI) m/z
calcd for [C2oH1sFsN+H]* 330.1464, found 330.1462.

/" ~Ph

Me

3-cinnamyl-2,3,7-trimethyl-3H-indole (3ha)

49.6 mg, 72% yield, yellow solid, m. p. 62 — 63 °C; *H NMR (300 MHz, CDCls) &
7.24 - 7.11 (m, 8H), 6.32 (d, J = 15.7 Hz, 1H), 5.69 — 5.59 (m, 1H), 2.73 (dd, J = 14.0,
6.7 Hz, 1H), 2.56 — 2.46 (m, 4H), 2.30 (s, 3H), 1.33 (s, 3H) ppm; 1*C NMR (75 MHz,
CDCIs) 6 185.5, 152.7, 143.4, 137.1, 133.1, 129.5, 129.2, 128.5, 127.3, 126.2, 125.0,
124.5, 119.4, 57.8, 40.5, 21.9, 17.0, 16.1 ppm. HRMS (ESI) m/z calcd for
[C20H21N+H]* 276.1747, found 276.1748.

/~Ph

Et

3-cinnamyl-7-ethyl-2,3-dimethyl-3H-indole (3ia)

49.9 mg, 69% yield, yellow solid, m. p. 76 — 78 °C; *H NMR (300 MHz, CDCls) &
7.13-7.01 (m, 8H), 6.20 (d, J = 15.7 Hz, 1H), 5.57 — 5.47 (m, 1H), 2.89 (dd, J = 14.7,
7.3 Hz, 2H), 2.61 (dd, J = 13.8, 6.6 Hz, 1H), 2.37 (dd, J = 13.8, 8.0 Hz, 1H), 2.19 (s,
3H), 1.21 — 1.18 (m, 6H) ppm; 1*C NMR (75 MHz, CDCl3) & 185.2, 152.2, 143.4,
137.1, 135.8, 133.0, 128.4, 127.4, 127.2, 126.1, 125.1, 124.5, 119.4, 57.7, 40.5, 24.2,
21.7, 16.1, 15.4 ppm. HRMS (ESI) m/z calcd for [C2:H23N+H]™ 290.1903, found
290.1908.
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3-cinnamyl-7-fluoro-2,3-dimethyl-3H-indole (3ja)

37.0 mg, 53% yield, yellow oil; *H NMR (300 MHz, CDCls) § 7.25 — 7.12 (m, 6H),
7.08 — 6.99 (m, 2H), 6.31 (d, J = 15.7 Hz, 1H), 5.70 — 5.51 (m, 1H), 2.79 — 2.72 (m,
1H), 2.54 (dd, J = 14.0, 7.9 Hz, 1H), 2.32 (s, 3H), 1.35 (s, 3H) ppm; *C NMR (75
MHz, CDCls) 6 187.2, 155.5, 152.2, 147.1, 147.0, 136.9, 133.6, 128.5, 127.5, 126.5,
126.5, 126.2, 123.7, 117.8, 117.7, 115.2, 115.0, 58.6, 40.4, 21.8, 16.2 ppm. HRMS
(ESI) m/z calcd for [C19H1sFN+H]" 280.1496, found 280.1497.
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1-cinnamyl-1,2-dimethyl-1H-benzo[e]indole (3ka)

43.6 mg, 56% yield, yellow oil; '"H NMR (300 MHz, CDCls) 5 8.01 (d, J = 8.4 Hz,
1H), 7.91 (d, J = 8.2 Hz, 1H), 7.84 — 7.74 (m, 2H), 7.51 (dd, J = 11.2, 4.0 Hz, 1H),
7.40 (t, J = 7.2 Hz, 1H), 7.10 — 7.01 (m, 3H), 6.94 — 6.91 (m, 2H), 6.20 (d, J = 15.7
Hz, 1H), 5.26 — 5.16 (m, 1H), 3.22 (dd, J = 14.3, 6.2 Hz, 1H), 2.82 (dd, J = 14.3, 8.2
Hz, 1H), 2.36 (s, 3H), 1.54 (s, 3H) ppm; *C NMR (75 MHz, CDCls) & 187.9, 151.8,
136.8, 136.3, 132.5, 132.3, 129.8, 129.2, 128.9, 128.3, 127.2, 126.4, 126.1, 124.4,
124.1, 122.5, 119.9, 59.9, 40.2, 22.0, 16.0 ppm. HRMS (ESI) m/z calcd for
[C2sH2N+H]* 312.1747, found 312.1750.

3-benzyl-3-cinnamyl-2-methyl-3H-indole (31a)

54.0 mg, 64% vyield, yellow oil; *H NMR (300 MHz, CDCls) § 7.30 (d, J = 7.6 Hz,
1H), 7.18 — 7.13 (m, 1H), 7.11 — 7.01 (m, 10H), 6.73 — 6.61 (m, 2H), 6.23 (d, J = 15.7
Hz, 1H), 5.43 — 5.33 (m, 1H), 3.18 (d, J = 13.5 Hz, 1H), 2.87 — 2.78 (m, 2H), 2.60 (dd,
J=14.0, 8.1 Hz, 1H), 2.24 (s, 3H) ppm; *C NMR (75 MHz, CDCls3) & 184.6, 155.0,
140.8, 136.9, 135.8, 133.3, 129.4, 128.4, 128.0, 127.8, 127.3, 126.7, 126.2, 124.7,
123.8, 123.0, 119.9, 63.0, 42.0, 39.7, 17.0 ppm. HRMS (ESI) m/z calcd for
[CosH23N+H]™ 338.1903, found 338.1911.
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3-cinnamyl-2-ethyl-3-methyl-3H-indole (3ma)

33.7 mg, 49% vyield, yellow oil; *H NMR (300 MHz, CDCls) § 7.59 (d, J = 7.5 Hz,
1H), 7.33 = 7.23 (m, 3H), 7.21 — 7.12 (m, 5H), 6.30 (d, J = 15.7 Hz, 1H), 5.63 — 5.53
(m, 1H), 2.78 — 2.68 (m, 1H), 2.63 — 2.48 (m, 3H), 1.38 — 1.34 (m, 6H) ppm; 13C
NMR (75 MHz, CDCl3) 6 190.7, 154.1, 143.6, 137.1, 133.2, 128.5, 127.9, 1274,
126.2, 125.1, 124.4, 121.9, 120.1, 57.9, 40.6, 22.6, 21.9, 10.5 ppm. HRMS (ESI) m/z
calcd for [C2oH21N+H]* 276.1747, found 276.1750.
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4a-cinnamyl-2,3,4,4a-tetrahydro-1H-carbazole (3na)

41.0 mg, 57% vyield, yellow oil; *H NMR (300 MHz, CDCl3) § 7.51 (d, J = 8.0 Hz,
1H), 7.25- 7.23 (m, 2H), 7.16— 7.08 (m, 6H), 6.24 (d, J = 15.7 Hz, 1H), 5.60 — 5.50
(m, 1H), 2.81 (d, J = 11.7 Hz, 1H), 2.71 (dd, J = 13.8, 6.8 Hz, 1H), 2.56 — 2.47 (m,
2H), 2.34 (d, J = 13.2 Hz, 1H), 2.13 (d, J = 11.2 Hz, 1H), 1.81 — 1.60 (m, 2H), 1.41—
1.29 (m, 1H), 1.09 (td, J = 13.6, 2.5 Hz, 1H) ppm; *C NMR (75 MHz, CDCl3) &
188.9, 154.9, 144.7, 137.1, 133.2, 128.5, 127.8, 127.3, 126.2, 124.8, 124.0, 122.1,
120.3, 57.9, 36.7, 30.3, 28.9, 21.2 ppm. HRMS (ESI) m/z calcd for [CoiH2iN+H]*
288.1747, found 288.1750.

Ph

Y

N

10a-cinnamyl-6,7,8,9,10,10a-hexahydrocyclohepta[b]indole (30a)

18.1 mg, 24% yield, yellow oil; *H NMR (300 MHz, CDCls) § 7.50 (d, J = 7.5 Hz,
1H), 7.31 - 7.15 (m, 8H), 6.27 (d, J = 15.7 Hz, 1H), 5.73 — 5.63 (m, 1H), 2.75 (dd, J =
13.6, 6.8 Hz, 1H), 2.68 — 2.59 (m, 2H), 2.51 (dd, J = 13.5, 8.0 Hz, 1H), 2.14 — 2.03 (m,
2H), 1.87 — 1.42 (m, 6H), 0.74 (dd, J = 24.1, 10.4 Hz, 1H) ppm; 3C NMR (75 MHz,
CDCl3) 6 190.7, 155.0, 143.8, 137.2, 133.2, 128.5, 127.9, 127.3, 126.2, 125.0, 124.2,
122.0, 119.9, 62.4, 40.8, 34.9, 31.7, 30.6, 28.7, 24.7 ppm. HRMS (ESI) m/z calcd for
[C22H23N+H]™ 302.1903, found 302.19009.
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11a-cinnamyl-7,8,9,10,11,11a-hexahydro-6H-cycloocta[b]indole (3pa)

56.0 mg, 71% vyield, yellow oil; *H NMR (300 MHz, CDCls) § 7.55 (d, J = 7.6 Hz,
1H), 7.30 (td, J = 7.4, 1.7 Hz, 1H), 7.24 (m, 7.24 - 7.11, 7H), 6.23 (d, J = 15.7 Hz,
1H), 5.64 — 5.54 (m, 1H), 2.88 — 2.79 (m, 1H), 2.68 — 2.59 (m, 2H), 2.40 (dd, J = 13.5,
7.8 Hz, 1H), 2.33 — 2.04 (m, 3H), 1.97 — 1.85 (m, 1H), 1.65 — 1.59 (m, 1H), 1.49 —
1.41 (m, 1H), 1.39 — 1.26 (m, 2H), 1.02 — 0.85 (m, 2H) ppm; *C NMR (75 MHz,
CDCl3) 6 192.4, 155.0, 141.6, 137.1, 133.2, 128.4, 127.8, 127.2, 126.1, 124.8, 124.1,
122.1, 120.0, 62.0, 41.6, 31.4, 30.5, 30.2, 25.7, 25.2, 23.9 ppm. HRMS (ESI) m/z
calcd for [CasH2sN+H]* 316.2060, found 316.2077.

5-methoxy-2,3-dimethyl-3-(3-(p-tolyl)allyl)-3H-indole (3ab)

50.4 mg, 66% yield, yellow oil; *H NMR (300 MHz, CDCls) § 7.42 (d, J = 8.3 Hz,
1H), 7.07 — 7.00 (m, 4H), 6.84 — 6.79 (m, 2H), 6.29 (d, J = 15.7 Hz, 1H), 5.61 — 5.51
(m, 1H), 3.78 (s, 3H), 2.70 (dd, J = 13.9, 6.5 Hz, 1H), 2.48 (dd, J = 13.7, 8.0 Hz, 1H),
2.27 (s, 3H), 2.24 (s, 3H), 1.31 (s, 3H) ppm; *C NMR (75 MHz, CDCl3) & 184.4,
157.8, 147.9, 145.2, 137.1, 134.2, 133.0, 129.1, 126.1, 123.1, 120.1, 112.2, 108.8,
57.9, 55.7, 40.5, 21.9, 21.1, 15.9 ppm. HRMS (ESI) m/z calcd for [C2H2sNO+H]*
306.1852, found 306.1858.

5-methoxy-3-(3-(4-methoxyphenyl)allyl)-2,3-dimethyl-3H-indole (3ac)

56.2 mg, 70% vyield, yellow oil; *H NMR (300 MHz, CDCls) § 7.42 (d, J = 8.2 Hz,
1H), 7.09 (d, J = 8.6 Hz, 2H), 6.82 (dd, J = 10.8, 2.4 Hz, 2H), 6.75 (d, J = 8.7 Hz, 2H),
6.27 (d, J = 15.7 Hz, 1H), 5.47 (dt, J = 15.3, 7.7 Hz, 1H), 3.80 (s, 3H), 3.74 (s, 3H),
2.70 (dd, J = 13.7, 6.2 Hz, 1H), 2.48 (dd, J = 13.8, 8.0 Hz, 1H), 2.24 (s, 3H), 1.32 (s,
3H) ppm; 3C NMR (75 MHz, CDCls) & 184.5, 159.0, 157.8, 148.0, 145.2, 132.6,
129.9, 127.3, 122.0, 120.1, 113.9, 112.2, 108.8, 58.0, 55.7, 55.3, 40.5, 21.9, 16.0 ppm.
HRMS (ESI) m/z calcd for [C21H23NO2+H]* 322.1802, found 322.1807.
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3-(3-([1,1'-biphenyl]-4-yDallyl)-5-methoxy-2,3-dimethyl-3H-indole (3ad)

66.1 mg, 72% vyield, yellow oil; *H NMR (300 MHz, CDCls) § 7.45 (d, J = 7.4 Hz,
2H), 7.38 — 7.28 (m, 5H), 7.23 — 7.19 (m, 1H), 7.13 (d, J = 7.9 Hz, 2H), 6.77 — 6.73
(m, 2H), 6.26 (d, J = 15.7 Hz, 1H), 5.61 — 5.51 (m, 1H), 3.71 (s, 3H), 2.65 (dd, J =
13.9, 6.4 Hz, 1H), 2.44 (dd, J = 13.9, 8.1 Hz, 1H), 2.17 (s, 3H), 1.24 (s, 3H) ppm; 1°C
NMR (75 MHz, CDCl3) & 184.4, 157.9, 148.0, 145.1, 140.7, 140.1, 136.1, 132.8,
128.8, 127.3, 127.2, 126.9, 126.6, 124.4, 120.2, 112.3, 108.9, 57.9, 55.7, 40.6, 22.0,
16.0 ppm. HRMS (ESI) m/z calcd for [C2sH2sNO+H]* 368.2009, found 368.2012.

3-(3-(4-chlorophenyl)allyl)-5-methoxy-2,3-dimethyl-3H-indole (3ae)

70.9 mg, 87% vyield, yellow oil; *H NMR (300 MHz, CDCls) § 7.42 (d, J = 8.8 Hz,
1H), 7.16 (d, J = 8.5 Hz, 2H), 7.05 (d, J = 8.5 Hz, 2H), 6.83 — 6.80 (m, 2H), 6.25 (d, J
= 15.7 Hz, 1H), 5.67 — 5.44 (m, 1H), 3.80 (s, 3H), 2.72 (dd, J = 14.0, 6.5 Hz, 1H),
2.52 (dd, J = 14.0, 8.1 Hz, 1H), 2.24 (s, 3H), 1.33 (s, 3H) ppm; *C NMR (75 MHz,
CDCl3) 6 184.2, 157.9, 148.0, 145.0, 135.5, 132.9, 131.9, 128.6, 127.4, 125.0, 120.2,
112.3, 108.8, 57.9, 55.7, 40.5, 22.0, 16.0 ppm. HRMS (ESI) m/z calcd for
[C20H20CINO+H]* 326.1306, found 326.1311.

3-(3-(4-fluorophenyl)allyl)-5-methoxy-2,3-dimethyl-3H-indole (3af)

53.4 mg, 69% vyield, yellow oil; *H NMR (300 MHz, CDCls) § 7.34 (d, J = 8.1 Hz,
1H), 7.01 (dd, J = 8.5, 5.5 Hz, 2H), 6.84 — 6.73 (m, 4H), 6.19 (d, J = 15.7 Hz, 1H),
5.44 — 5.34 (m, 1H), 3.72 (s, 3H), 2.63 (dd, J = 13.9, 5.7 Hz, 1H), 2.46 (d, J = 8.1 Hz,
1H), 2.16 (s, 3H), 1.25 (s, 3H) ppm; 3C NMR (75 MHz, CDCl3) & 184.3, 163.8, 160.5,
157.9, 148.0, 145.1, 133.2, 132.0, 127.7, 127.6, 124.0, 124.0, 120.2, 115.5, 115.2,
112.3, 108.8, 57.9, 55.7, 40.5, 22.0, 16.0 ppm. HRMS (ESI) m/z calcd for
[C20H20FNO+H]* 310.1602, found 310.1604.
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5-methoxy-2,3-dimethyl-3-(3-(4-(trifluoromethyl)phenyl)allyl)-3H-indole (3ag)

71.9 mg, 80% vyield, yellow oil; *H NMR (300 MHz, CDCls) § 7.35 (dd, J = 8.0, 3.2
Hz, 3H), 7.11 (d, J = 8.1 Hz, 2H), 6.75 — 6.72 (m, 2H), 6.23 (d, J = 15.8 Hz, 1H), 5.59
— 5.49 (m, 1H), 3.71 (s, 3H), 2.66 (dd, J = 13.6, 6.2 Hz, 1H), 2.48 (dd, J = 14.1, 8.2
Hz, 1H), 2.16 (s, 3H), 1.25 (s, 3H) ppm; 1*C NMR (75 MHz, CDCls) & 184.0, 158.0,
148.0, 144.9, 140.5, 131.8, 129.3, 128.9, 127.2, 126.6, 126.3, 126.0, 125.5, 125.4,
1254, 125.3, 122.4, 120.2, 112.3, 108.8, 57.9, 55.7, 40.4, 22.0, 15.9 ppm. HRMS
(ESI) m/z calcd for [C21H20F3sNO+H]™ 360.1570, found 360.1576.

5-methoxy-2,3-dimethyl-3-(3-(o-tolyl)allyl)-3H-indole (3ah)

40.5 mg, 53% vyield, yellow oil; *H NMR (300 MHz, CDCl3) § 7.42 (d, J = 8.3 Hz,
1H), 7.11 — 7.06 (m, 4H), 6.87 — 6.80 (m, 2H), 6.46 (d, J = 15.6 Hz, 1H), 5.48 — 5.38
(m, 1H), 3.80 (s, 3H), 2.74 (dd, J = 13.6, 6.5 Hz, 1H), 2.56 (dd, J = 13.8, 8.0 Hz, 1H),
2.27 (s, 3H), 2.17 (s, 3H), 1.34 (s, 3H) ppm; *C NMR (75 MHz, CDCl3) & 184.3,
157.9, 148.1, 145.2, 136.5, 135.1, 131.5, 130.1, 127.3, 126.0, 126.0, 125.7, 120.2,
112.2, 108.9, 58.1, 55.8, 40.8, 22.1, 19.8, 16.0 ppm. HRMS (ESI) m/z calcd for
[C21H23sNO+H]" 306.1852, found 306.1849.

5-methoxy-2,3-dimethyl-3-(3-(m-tolyl)allyl)-3H-indole (3ai)

57.3 mg, 75% vyield, yellow oil; *H NMR (300 MHz, CDCls) & 7.34 (d, J = 8.2 Hz,
1H), 7.05 — 7.00 (m, 1H), 6.89 (s, 3H), 6.77 — 6.72 (m, 2H), 6.21 (d, J = 15.7 Hz, 1H),
5.56 — 5.46 (m, 1H), 3.71 (s, 3H), 2.63 (dd, J = 13.8, 6.4 Hz, 1H), 2.42 (dd, J = 13.9,
8.0 Hz, 1H), 2.19 (s, 3H), 2.17 (s, 3H), 1.24 (s, 3H) ppm; **C NMR (75 MHz, CDCls)
5 184.4, 157.8, 148.0, 145.2, 138.0, 137.0, 133.3, 128.4, 128.2, 126.9, 124.0, 123.4,
120.2, 112.3, 108.8, 57.9, 55.7, 40.5, 22.0, 21.4, 16.0 ppm. HRMS (ESI) m/z calcd for
[C21H23sNO+H]" 306.1852, found 306.1855.
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5-methoxy-2,3-dimethyl-3-(3-(naphthalen-2-yl)allyl)-3H-indole (3aj)

60.6 mg, 71% yield, yellow oil; *H NMR (300 MHz, CDCls) § 7.63 — 7.60 (m, 2H),
7.56 (d, J = 8.6 Hz, 1H), 7.42 (s, 1H), 7.36 — 7.25 (m, 4H), 6.78 (d, J = 2.3 Hz, 1H),
6.72 (dd, J = 8.4, 2.4 Hz, 1H), 6.36 (d, J = 15.7 Hz, 1H), 5.68 — 5.57 (m, 1H), 3.68 (s,
3H), 2.65 (dd, J = 13.7, 6.3 Hz, 1H), 2.44 (dd, J = 14.0, 8.1 Hz, 1H), 2.16 (s, 3H),
1.24 (s, 3H) ppm; 3C NMR (75 MHz, CDCls) & 184.3, 157.9, 148.0, 145.1, 134.4,
133.5, 133.3, 132.8, 128.1, 127.9, 127.6, 126.2, 125.9, 125.7, 124.6, 123.5, 120.2,
112.3, 108.8, 57.9, 55.7, 40.6, 22.0, 16.0 ppm. HRMS (ESI) m/z calcd for
[C24H23NO+H]" 342.1852, found 342.1852.

Sv
MeO
(Lo
N

5-methoxy-2,3-dimethyl-3-(3-(naphthalen-1-yl)allyl)-3H-indole (3ak)
52.1 mg, 61% yield, yellow oil; *H NMR (300 MHz, CDCls) § 7.70 — 7.67 (m, 2H),
7.59 (d, J = 8.0 Hz, 1H), 7.37 — 7.32 (m, 3H) 7.23 (t, J = 7.6 Hz, 1H), 7.15 (d, J = 6.7
Hz, 1H), 6.87 (d, J = 15.5 Hz, 1H), 6.82 (d, J = 2.1 Hz, 1H), 6.74 (dd, J = 8.3, 2.2 Hz,
1H), 5.49 (dt, J = 15.0, 7.3 Hz, 1H), 3.70 (s, 3H), 2.73 (dd, J = 13.6, 6.8 Hz, 1H), 2.56
(dd, J = 13.8, 8.1 Hz, 1H), 2.21 (s, 3H), 1.28 (s, 3H) ppm; 1*C NMR (75 MHz, CDCl3)
5 184.3, 158.0, 148.1, 145.2, 135.0, 133.5, 131.0, 130.9, 128.4, 127.7, 127.6, 125.9,
125.7, 125.6, 124.1, 124.0, 120.2, 112.3, 108.9, 58.1, 55.8, 40.9, 22.0, 16.0 ppm.
HRMS (ESI) m/z calcd for [C24H2sNO+H]* 342.1852, found 342.1854.

MeO /

/
N

5-methoxy-2,3-dimethyl-3-(3-(thiophen-2-yl)allyl)-3H-indole (3al)

37.9 mg, 51% vyield, yellow oil; *H NMR (300 MHz, CDCls) § 7.42 (d, J = 8.5 Hz,
1H), 7.04 (d, J = 5.0 Hz, 1H), 6.88 — 6.78 (m, 4H), 6.44 (d, J = 15.6 Hz, 1H), 5.54 (dt,
J=15.2, 7.4 Hz, 1H), 3.80 (s, 3H), 2.66 (dd, J = 13.9, 6.8 Hz, 1H), 2.42 (dd, J = 13.9,
8.0 Hz, 1H), 2.24 (s, 3H), 1.31 (s, 3H) ppm; C NMR (75 MHz, CDCl3) & 184.3,
157.8, 147.9, 144.9, 142.0, 127.3, 126.3, 125.0, 124.0, 123.8, 120.2, 112.5, 108.8,
57.8, 55.7, 40.2, 21.7, 15.9 ppm. HRMS (ESI) m/z calcd for [CisHiosNOS+H]*
298.1260, found 298.1260.
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5-methoxy-2,3-dimethyl-3-(3-(thiophen-3-yl)allyl)-3H-indole (3am)

49.8 mg, 67% vyield, yellow oil; *H NMR (300 MHz, CDCls) § 7.34 (d, J = 8.0 Hz,
1H), 7.08 — 7.06 (m, 1H), 6.88 (d, J = 4.0 Hz, 2H), 6.76 — 6.72 (m, 2H), 6.24 (d, J =
15.7 Hz, 1H), 5.42 — 5.31 (m, 1H), 3.72 (s, 3H), 2.64 — 2.57 (m, 1H), 2.39 (dd, J =
13.7, 7.8 Hz, 1H), 2.16 (s, 3H), 1.24 (s, 3H) ppm; 3C NMR (75 MHz, CDCl3) 5 184.4,
157.8, 147.9, 145.1, 139. 6, 127.3, 125.8, 125.0, 124.0, 121.4, 120.1, 112.2, 108.8,
57.8, 55.7, 40.4, 21.9, 15.9 ppm. HRMS (ESI) m/z calcd for [CigHisNOS+H]*
298.1260, found 298.1263.

Ph

o)

N H

\__/—Ph
(3aS,8aS)-3a,8-dicinnamyl-3,3a,8,8a-tetrahydro-2H-furo[2,3-b]indole (5aa)
76.7 mg, 78% yield, yellow oil; *H NMR (300 MHz, CDCls) § 7.25 — 7.16 (m, 10H),
7.07 (t, J = 6.4 Hz, 2H), 6.68 (t, J = 7.3 Hz, 1H), 6.53 (d, J = 15.9 Hz, 1H), 6.46 —
6.41 (m, 2H), 6.20 — 6.02 (m, 2H), 5.36 (s, 1H), 4.06 (d, J = 5.5 Hz, 2H), 3.97 (dd, J =
11.0, 4.5 Hz, 1H), 3.56 — 3.48 (m, 1H), 2.78 (dd, J = 13.8, 5.5 Hz, 1H), 2.61 (dd, J =
13.8, 8.6 Hz, 1H), 2.24 — 2.10 (m, 2H) ppm; *C NMR (75 MHz, CDCls) & 150.4,
137.4, 136.9, 133.2, 132.5, 131.8, 128.6, 128.6, 128.4, 127.4, 127.3, 126.4, 126.3,

126.1, 126.0, 123.4, 117.5, 105.5, 101.3, 67.0, 56.6, 46.7, 41.9, 40.2 ppm. HRMS
(ESI) m/z calcd for [CogH27NO+H]* 394.2165, found 394.2165.

Ph
A\

N HN\COZEt

\__/Ph
(3aS,8aS)-ethyl  3a,8-dicinnamyl-3,3a,8,8a-tetrahydropyrrolo[2,3-b]indole-1(2H)-
carboxylate (5ab)
105.7 mg, 91% yield, yellow oil; *tH NMR (300 MHz, CDCls3) § 7.10 — 6.92 (m, 12H),
6.61 — 6.29 (m, 4H), 6.09 — 5.91 (m, 2H), 5.45 — 5.30 (m, 1H), 4.22 — 3.98 (m, 4H),
3.83 - 3.67 (m, 1H), 3.03 (td, J = 10.6, 6.7 Hz, 1H), 2.60 — 2.41 (m, 2H), 2.04 — 1.90
(m, 2H), 1.15 — 1.06 (m, 3H) ppm; *C NMR (75 MHz, CDCls) & 155.6, 150.0, 137.2,
137.1, 136.8, 133.4, 132.2, 132.2, 131.2, 128.5, 128.4, 127.2, 127.1, 126.3, 126.1,
125.4, 122.8, 117.7, 117.4, 106.4, 84.4, 84.0, 61.4, 61.2, 57.4, 56.2, 48.2, 45.4, 42.4,
37.5, 37.2, 14.7 ppm. HRMS (ESI) m/z calcd for [Cs1H32N202+H]* 465.2536, found
465.2531.
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