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1. General Information

All reactions were run in oven-dried or flame-dried glassware under an atmosphere of N,.
Tetrahydrofuran, dichloromethane, toluene, dimethylformamide and diethyl ether were purified
using an Innovative Technologies Pure Solv system, degassed by three freeze-pump-thaw cycles,
and stored over 3 A MS within an N, filled glove box. Dimethylsulfoxide were refluxed with CaH,
and distilled prior to use. The molarity of organolithium reagents was determined by titration with
iso-propanol/1,10-phenanthroline. Reactions were monitored either via gas chromatography using
an Agilent Technologies 7890A GC system equipped with an Agilent Technologies 5975C inert
XL EI/CI MSD or by analytical thin-layer chromatography on EMD Silica Gel 60 F,,, plates.
Visualization of the developed plates was performed under UV light (254 nm) or using either
KMnO, or p-anisaldehyde stain. Column chromatography was performed with Silicycle Silia-P
Flash Silica Gel using glass columns. Automated column chromatography was performed using
either a Biotage SP1 or Teledyne Isco CombiFlash Rf 200 purification system. 'H, °C, and "°F
NMR spectra were recorded on a Bruker DRX-400 (400 MHz 'H, 100 MHz "C, 376.5 MHz "F,
161.9 MHz), GN-500 (500 MHz 'H, 125.7 MHz "C), CRYO-500 (500 MHz 'H, 125.7 MHz "C)
or AVANCE-600 (600 MHz 'H, 151 MHz "°C, 565 MHz "’F) spectrometer. 'H NMR spectra were
internally referenced to the residual solvent signal or TMS. "C NMR spectra were internally
referenced to the residual solvent signal. Data for 'H NMR are reported as follows: chemical shift
(8 ppm), multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad),
coupling constant (Hz), integration. Data for "C NMR are reported in terms of chemical shift (3,
ppm). Infrared spectra were obtained on a Thermo Scientific Nicolet iS5 FT-IR spectrometer
equipped with an iD5 ATR accessory. High resolution mass spectra (HRMS) was performed by
the University of California, Irvine Mass Spectrometry Center. Enantiomeric excesses for
stereoselective reactions were determined by chiral SFC analysis using an Agilent Technologies

HPLC (1200 series) system and Aurora AS Fusion.
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2. Typical procedure for the Rh-catalyzed allylation of indoles

Ph
[Rh(COD)CI], (2.5 mol%) A
@ + Ph—=—— e _dppfor (R)-DTBM-BINAP (5 mol%) _ N
N (PhO),P(0)OH (50 mol%) \
H CPME, 60 °C, 1-24 h H
1a 2a 3aa

In a N,-filled glovebox, [Rh(COD)CI]; (1.2 mg, 0.0025 mmol), dppf (2.8 mg, 0.005 mmol)
or (R)-DTBM-BINAP (6.0 mg, 0.005 mmol), diphenyl hydrogen phosphate (12.5 mg, 0.05 mmol),
indole 1 (0.10 mmol), alkyne 2 (0.12 mmol) and CPME (0.2 mL) were added to a 1 dram vial.
After heating the reaction mixture at 60 °C for 1-24 hours, the resulting solution was cooled to rt.
The selectivity was determined by '"H NMR analysis of the crude reaction mixture. The product 3

was isolated by flash column chromatography or preparatory TLC using hexanes/EtOAc.

Preparative Scale Reaction: In a N,-filled glovebox, [Rh(COD)CI]; (12.3 mg, 0.025 mmol), (R)-
DTBM-BINAP (59.6 mg, 0.05 mmol), diphenyl hydrogen phosphate (125.1 mg, 0.5 mmol), N-
methyl indole 1b (131.2 mg, 1.0 mmol), alkyne 2a (151 pL, 0.12 mmol) and CPME (2 mL) were
added to a 1 dram vial. After heating the reaction mixture at 60 °C for 24 hours, the resulting
solution was cooled to rt. The selectivity was determined by 'H NMR analysis of the crude reaction
mixture. The product 3ba was isolated by flash column chromatography using 2% ethyl acetate in

hexanes as a yellow oil (228.8 mg, 0.93 mmol, 93% yield, 91% ee).
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Evaluation of Solvents

N Ph,
@E'} [Rh(COD)CI], (2.5 mol%) - N\
H (R)-DTBM-BINAP (5 mol%)
1a N
+ (PhO),P(O)OH (50 mol%) N
Ph—=—Me SOlvent(0.5M),60°C,3h H
3aa
2a
Solvent NMR vyield ee Solvent NMR yield ee
1,2-DCE 24% nd Ethyl acetate 74% 91%
Toluene 11% nd THF 52% 91%
Acetone 16% nd 1,4-dioxane 73% 90%
MeOH 28% nd 2-Me-THF 80% 92%
MeCN 24% nd 1,2-DME 50% 92%
MeNO, 42% nd CPME 92% 91%
Evaluation of Acids
A\ Ph
N [Rh(COD)CI], (2.5 mol%) N\
H dppf (5 mol%)
1a A\
+ Acid (50 mol%) N
Ph—=——Me CPME (0.5M),60°C,3h H
3aa
2a
Acid NMR yield
TFA 6%
Benzoic Acid <5%
PTSA 60%
(PhO),P(O)OH 90%
(BuO),P(0)OH 27%
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Alkyne Hydroarylation with Arenes of Various Nucleophilicities”

[Rh(COD)Cl], (4.5 mol%) Ar

Ar-H
dppf (9 mol%
] ppf (9 mol%) Ph)s\/
+ (PhO),P(O)OH (50 mol%) +  Ar
Ph—=——Me DCE (0.5 M), 60 °C
2a Ph/v
OMe
Et Me
HN —
0 NH
¥ MeO N Me— X\
Ph X Ph Y Ph Z Ph Z
29% 35% 65% 24%
N =1.33b¢ N =2.48b N =5.55b N =11.6349

Unsuccessful arene/heteroarenes

OMe NMe,
S
W
N=-1.01° N=-1.18°
N N N
Boc Ts PMP

“1 (0.1 mmol), 2a (0.12 mmol), [Rh(COD)CI]; (4.5 mol%), dppf (9.0 mol%), (PhO),P(O)OH (50 mol%),
DCE (0.2 mL), 60 °C, bNucleophilicity in DCM. “Nucleophilicity of furan. dNucleophilicity in MeCN.

In a N»-filled glovebox, [Rh(COD)Cl], (2.2 mg, 0.0045 mmol), dppf (5.0 mg, 0.009 mmol),
diphenyl hydrogen phosphate (12.5 mg, 0.05 mmol), arene/heteroarene 1 (0.10 mmol), alkyne 2a
(25 pL, 0.12 mmol) and DCE (0.2 mL) were added to a 1 dram vial. After heating the reaction
mixture at 60 °C, the resulting solution was cooled to rt. The selectivity was determined by 'H
NMR analysis of the crude reaction mixture. The product 3 was isolated by flash column

chromatography or preparatory TLC using hexanes/EtOAc.
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3. Characterization data

(5)-3-(1-Phenylallyl)-1H-indole (3aa): yellow oil, isolated via preparatory TLC using 8%

Ph,,
N ethyl acetate in hexanes, Rs=0.15, 19.7 mg, 86% yield, 91% ee, [0L]25D =-16.8 (¢ =0.42,
N CHCI;). The 'H NMR spectrum is in accordance with literature.’ "H NMR (400 MHz,
N
H CDCls) 6 7.93 (s, 1H), 7.41 — 7.09 (m, 8H), 7.00 (t, J = 6.4 Hz, 1H), 6.85 (s, 1H), 6.32

(ddd, /=16.8,9.2, 6.8 Hz, 1H), 5.17 (d, /= 9.2 Hz, 1H), 5.05 (d, /= 16.8 Hz, 1H), 4.94 (d, /= 6.8 Hz,
1H). Chiral SFC: 91% ee, AD-H column, 220 nm, 2% 2-propanol in CO,, 2 mL/min, retention time 30.7

min and 33.6 min (major).

(S)-1-Methyl-3-(1-phenylallyl)-1H-indole (3ba): yellow oil, isolated via preparatory

Ph,,
N\ TLC using 2% ethyl acetate in hexanes, R¢= 0.1, 22.2 mg, 90% yield, 92% ee, [a]®p = -

N\ 0.5 (¢ =0.76, CHCls). This compound was also prepared on a 1 mmol scale to afford 3ba
|’\\l/|e in 93% yield and 91% ee (see Preparative Scale Reaction). The 'H NMR spectrum is in

accordance with literature.” "H NMR (400 MHz, CDCls) § 7.41 (dt, J = 8.0, 0.8 Hz, 1H), 7.31 — 7.28 (m,
5H), 7.27—-7.18 (m, 2H), 7.07 - 6.99 (m, 1H), 6.73 (s, 1H), 6.36 (ddd, J=17.2, 10.0, 6.8 Hz, 1H), 5.20 (dt,
J=10.0, 1.6 Hz, 1H), 5.09 (dt, /= 17.2, 1.6 Hz, 1H), 4.97 (d, J = 6.8 Hz, 1H), 3.75 (s, 3H). Chiral SFC:
92% ee, AD-H column, 220 nm, 2% 2-propanol in CO,, 2 mL/min, retention time 4.7 min and 5.0 min

(major).

(8)-2-Methyl-3-(1-phenylallyl)-1H-indole (3ca): yellow oil, isolated via preparatory

N\ TLC using 8% ethyl acetate in hexanes, R;y=0.25, 23.4 mg, 95% yield, 69% ce, [a]*p =
| : N _pe 1765 (¢ =0.68, CHCly). The 'H NMR spectrum is in accordance with literature.” 'H
N NMR (400 MHz, CDCl3) & 7.80 (s, 1H), 7.38 — 7.24 (m, 6H), 7.22 — 7.15 (m, 1H), 7.08

(ddd, J=8.0,7.2,1.2 Hz, 1H), 6.97 (ddd, J = 8.0, 7.2, 1.2 Hz, 1H), 6.46 (ddd, J = 17.2, 10.0, 7.2
Hz, 1H), 5.21 (dt, J=10.0, 1.6 Hz, 1H), 5.07 (dt, J=17.2, 1.6 Hz, 1H), 4.99 (d, J = 7.2 Hz, 1H),

2.34 (s, 3H). Impurities at approx.. 8 1.50 (s), 1.30 (s), and 1.10 (s) could not be removed after several

Ph,

attempts at purification. Chiral SFC: 69% ee, OJ-H column, 220 nm, 9% 2-propanol in CO,, 2 mL/min,

retention time 11.1 min (major) and 12.1 min.

Ph, (S)-4-Fluoro-3-(1-phenylallyl)-1H-indole (3da): yellow oil, isolated via preparatory

| ] N TLC using 10% ethyl acetate in hexanes, Ry = 0.4, 20.0mg, 80% yield, 90% ee, [a]*p = -
’\T 17.4 (¢ = 0.33, CHCl;). "H NMR (400 MHz, CDCl;) & 8.07 (s, 1H), 7.32 — 7.26 (m, 4H),

H 7.23-7.17 (m, 1H), 7.15-7.02 (m, 2H), 6.85 (d, /= 2.4 Hz, 1H), 6.69 (ddd, J=11.2, 7.6,

S6



0.8 Hz, 1H), 6.37 (ddd, J=17.2, 10.0, 7.2 Hz, 1H), 5.21 — 5.15 (m, 2H), 5.00 (dt, J = 17.2, 1.6 Hz, 1H).
BC NMR (101 MHz, CDCl3) & 143.4, 140.8, 128.4, 128.2, 126.2, 122.7, 122.6, 122.4, 122.4, 115.3, 107.1,
107.1, 105.0, 104.8, 47.0. ’F NMR (565 MHz, CDCl3) & -121.3. IR (ATR): 1503, 1345, 1223, 1031, 917,
776, 731, 699, 684, 608 cm'. HRMS calculated for C,;H,NF [M]" 251.1110, found 251.1115. Chiral
SFC: 90% ee, OJ-H column, 220 nm, 10% 2-propanol in CO,, 3 mL/min, retention time 10.3 min and 11.3

min (major).

(5)-4-Chloro-3-(1-phenylallyl)-1H-indole (3ea): yellow oil, isolated via preparatory

Ph,,
Gl TLC using 10% ethyl acetate in hexanes, R¢= 0.2, 27.0 mg, 99% yield, 93% ee, [a]”’p = -
\ 8.6 (¢ = 0.47, CHCl;). '"H NMR (400 MHz, CDCl5) & 8.12 (s, 1H), 7.32 — 7.17 (m, 6H),

N 7.10 - 7.01 (m, 2H), 6.90 (dd, J = 2.4, 0.8 Hz, 1H), 6.36 (ddd, J = 17.2, 10.0, 6.4 Hz, 1H),

5.63 (d, J = 6.4 Hz, 1H), 5.20 (dt, J = 10.0, 1.6 Hz, 1H), 4.88 (dt, J=17.2, 1.6 Hz, 1H). *C NMR (101
MHz, CDCl;) 6 143.6, 141.5, 137.9, 128.8, 128.1, 126.1, 124.3, 122.6, 118.7, 115.5, 109.8, 46.0. IR (ATR):
1337, 1190, 925,776, 757, 738, 705, 625, 587, 578, 572 cm'. HRMS calculated for C,;H,NCI [M]"
267.0815, found 267.0808. Chiral SFC: 93% ee, AD-H column, 220 nm, 10% 2-propanol in CO,, 2

mL/min, retention time 10.2 min (major) and 11.4 min.

Ph,, (S)-4-Bromo-3-(1-phenylallyl)-1H-indole (3fa): yellow oil, isolated via preparatory
[N TLC using 10% ethyl acetate in hexanes, R¢= 0.2, 29.1 mg, 93% yield, 89% ee, [0]*p = -
15.0 (c = 0.88, CHCl;). "H NMR (400 MHz, CDCl3) & 8.13 (s, 1H), 7.33 — 7.18 (m, 7H),

H 7.00 (t, J=8.0 Hz, 1H), 6.92 (d, /= 2.4 Hz, 1H), 6.37 (ddd, J=17.2, 10.0, 6.0 Hz, 1H),
5.76 (d, J = 6.0 Hz, 1H), 5.21 (dt, J = 10.0, 1.6 Hz, 1H), 4.87 (dt, J=17.2, 1.6 Hz, 1H). *C NMR (101
MHz, CDCl;) 6 143.6, 141.5, 137.8, 128.9, 128.1, 126.1, 124.9, 124.8, 124.4, 122.9, 119.0, 115.7, 114 .4,
110.4, 45.5. IR (ATR): 1418, 1332, 1183, 1030, 995, 909, 811, 792, 735, 699, 674, 623, 574 cm™. HRMS
calculated for C7H4NBr [M]" 311.0310, found 311.0312. Chiral SFC: 89% ee, OJ-H column, 220 nm,

Br

10% 2-propanol in CO,, 3 mL/min, retention time 16.1 min and 18.5 min (major).

Ph., (S)-5-Methyl-3-(1-phenylallyl)-1H-indole (3ga)’: yellow oil, isolated via
Me | A N preparatory TLC using 10% ethyl acetate in hexanes, Ry = 0.4, 21.9 mg, 87% yield,
~N 89% ee, [a]”p = -17.1 (¢ = 1.05, CHCl3). The '"H NMR spectrum is in accordance

H

with literature.” "H NMR (400 MHz, CDCl3)  7.89 (s, 1H), 7.34 — 7.18 (m, 7H), 7.00
(d, J = 8.4 Hz, 1H), 6.83 (s, 1H), 6.36 (ddd, J = 17.2, 10.0, 7.0 Hz, 1H), 5.19 (dt, J = 10.0, 1.6 Hz, 1H),
5.07 (dt, J=17.2, 1.6 Hz, 1H), 4.95 (d, J = 7.0 Hz, 1H), 2.39 (s, 3H). Chiral SFC: 89% ee, OJ-H column,

220 nm, 15% 2-propanol in CO,, 3 mL/min, retention time 5.0 min and 13.5 min (major).

S7



Ph., (8)-5-Methoxy-3-(1-phenylallyl)-1H-indole (3ha): yellow oil, isolated via

MeO A\ N preparatory TLC using 10% ethyl acetate in hexanes, R¢= 0.2, 21.3 mg, 81% yield,
N 90% ee, [a]*p = -18.0 (c = 0.42, CHCI;). The "H NMR spectrum is in accordance

with literature.' "H NMR (400 MHz, CDCls) & 7.89 (s, 1H), 7.34 — 7.18 (m, 6H),

6.84 (d, J=7.6 Hz, 3H), 6.35 (ddd, /= 17.0, 10.0, 7.2 Hz, 1H), 5.21 (dd, /= 10.0, 0.8 Hz, 1H), 5.09 (dd, J
=17.0, 0.8 Hz, 1H), 4.92 (d, J = 7.2 Hz, 1H), 3.75 (s, 3H). Chiral SFC: 90% ee, OJ-H column, 220 nm,

15% 2-propanol in CO,, 3 mL/min, retention time 5.8 min and 13.2 min (major).

(8)-3-(1-Phenylallyl)-1H-indol-5-0l (3ia): yellow oil, isolated via preparatory TLC

Ph,,
o 7\ using 20% ethyl acetate in hexanes, R¢=0.25, 22.4 mg, 90% yield, 90% ee, [a]*’p =
| N -12.1 (¢ = 0.25, CHCl3). "H NMR (400 MHz, CDCl;)  7.89 (s, 1H), 7.34 — 7.18 (m,
4
N 6H), 6.88 (d, J = 2.4 Hz, 1H), 6.80 — 6.72 (m, 2H), 6.34 (ddd, J = 17.2, 10.0, 7.2 Hz,

1H), 5.2 (dt,J=10.0, 1.6 Hz, 1H ), 5.07 (dt, J=17.2, 1.6 Hz, 1H), 4.88 (d, J= 7.2 Hz, 1H), 4.52 (s, 1H).
BC NMR (101 MHz, CDCl3) & 149.1, 143.0, 140.3, 131.9, 128.4, 128.3, 127.5, 126.3, 123.6, 117.8, 115.5,
111.8, 111.7, 104.4, 47.0. IR (ATR): 1488, 1452, 1217, 1178, 917, 846, 796, 751, 728, 699, 673, 600 cm”
! HRMS calculated for C;;H;sNO [M]+ 249.1154, found 249.1149. Chiral SFC: 90% ee, OJ-H column,

220 nm, 20% 2-propanol in CO,, 3 mL/min, retention time 9.8 min (major) and 10.5 min.

Ph., (8)-5-Fluoro-3-(1-phenylallyl)-1H-indole (3ja): yellow oil, isolated via preparatory
F A N TLC using 10% ethyl acetate in hexanes, R¢= 0.4, 17.9 mg, 71% yield, 85% ee, [a]ZSD
N =+1.1 (¢ = 0.71, CHCls). The "H NMR spectrum is in accordance with literature.’ 'H

H

NMR (400 MHz, CDCL3) § 7.99 (s, 1H), 7.33 — 7.19 (m, 6H), 7.03 (dd, J = 10.0, 2.4
Hz, 1H), 6.95 — 6.84 (m, 2H), 6.33 (ddd, J = 17.2, 10.0, 7.2 Hz, 1H), 5.21 (dt, J = 10.0, 1.6 Hz, 1H), 5.07
(dt, J=17.2, 1.6 Hz, 1H), 4.89 (d, J = 7.2 Hz, 1H). Chiral SFC: 85% ee, OJ-H column, 220 nm, 20% 2-

propanol in CO,, 3 mL/min, retention time 4.3 min and 7.4 min (major).

Ph., (S)-Methyl 3-(1-phenylallyl)-1H-indole-5-carboxylate (3ka): yellow oil,
MeO,C A N isolated via preparatory TLC using 20% ethyl acetate in hexanes, R¢= 0.3, 18.7
N mg, 64% yield, 96% ee, [a]”p = -55.3 (c = 0.58, CHCl;). "H NMR (400 MHz,

H

CDCL) § 8.25 (s, 1H), 8.2 (s, 1H), 7.88 (dd, J = 8.8, 1.6 Hz, 1H), 7.35 (dd, J =
8.8, 0.4 Hz, 1H), 7.33 — 7.20 (m, 5H), 6.91 (dd, J= 2.4, 0.8 Hz, 1H), 6.35 (ddd, J = 17.2, 10.0, 7.2 Hz, 1H),
5.22 (dt,J=10.0, 1.6 Hz, 1H ), 5.06 (dt, J= 17.0, 1.6 Hz, 1H), 5.01 (dd, J= 7.2, 0.8 Hz, 1H), 3.89 (s, 3H).
3C NMR (101 MHz, CDCLy) § 168.1, 142.7, 140.1, 139.2, 128.4, 128.4, 126.5, 126.5, 123.8, 123.5, 122.7,
121.5,120.0, 115.8, 110.8, 51.8, 46.5. IR (ATR): 1687, 1611, 1434, 1260, 1243, 1216, 1111, 988, 917, 766,
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753, 748, 700 cm™. HRMS calculated for C,oH;;NO, [M]" 291.1259, found 291.1254. Chiral SFC: 86%

ee, OJ-H column, 220 nm, 15% 2-propanol in CO,, 3 mL/min, retention time 5.4 min and 13.2 min (major).

Phq (5)-3-(1-Phenylallyl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-
PinB A\ N indole (31a): yellow oil, isolated via preparatory TLC using 10% ethyl acetate in
N hexanes, R¢= 0.4, 24.6 mg, 69% yield, 94% ee, [a]”p = -35.7 (¢ = 0.28, CHCl;). '"H

NMR (400 MHz, CDCls) 6 8.07 (s, 1H), 8.03 (d, /= 0.8 Hz, 1H), 7.65 (dd, /= 8.2,
0.8 Hz, 1H), 7.34 (dd, /= 8.2, 0.8 Hz, 1H), 7.30 (d, /= 4.4 Hz, 4H), 7.25 - 7.18 (m, 1H), 6.81 (dd, J=2.4,
0.8 Hz, 1H), 6.35 (ddd, /= 17.2, 10.0, 7.2 Hz, 1H), 5.19 (dt, /= 10.0, 1.6 Hz, 1H), 5.06 (d, /= 7.2 Hz, 1H),
5.03 (dt, J=17.2, 1.6 Hz, 1H), 1.35 (s, 12H). ®C NMR (101 MHz, CDCl;) & 143.2, 140.5, 138.5, 128 4,
128.4,128.3,127.1,126.7,126.2,122.6,119.1, 115.5, 110.5, 83.4, 46.1, 24.9. IR (ATR): 1371, 1351, 1142,
1097, 908, 856, 730, 690 cm™'. HRMS calculated for calculated for C,3H,;BNO, [M+H]" 360.2139, found
360.2155. Chiral SFC: 94% ee, OJ-H column, 220 nm, 10% 2-propanol in CO,, 3 mL/min, retention time

12.6 min and 14.5 min (major).

Ph,, (8)-6-Methoxy-3-(1-phenylallyl)-1H-indole (3ma): yellow oil, isolated via
A\ preparatory TLC using 10% ethyl acetate in hexanes, Ry = 0.2, 14.0 mg, 53% yield,
MeO N 91% ee, [a]*'p = -2.5 (¢ 0.24, CHCL;). "H NMR (400 MHz, CDCl;) & 7.86 (s, 1H),

7.32 —7.19 (m, 6H), 6.84 (d, J= 2.4 Hz, 1H), 6.77 (dd, J = 2.4, 1.2 Hz, 1H), 6.70
(dd, J=8.8,2.4 Hz, 1H), 6.34 (ddd, /= 17.2, 10.0, 7.2 Hz, 1H), 5.19 (dt, /= 10.0, 1.6 Hz, 1H), 5.07 (dt, J
=17.2, 1.6 Hz, 1H), 491 (dd, J = 7.2, 1.2 Hz, 1H), 3.82 (s, 3H). ®C NMR (101 MHz, CDCl;) 8 156.5,
143.2, 140.5, 137.4, 128.4, 128.3, 126.2, 121.2, 121.2, 120.4, 118.4, 115.4, 109.2, 94.6, 55.6, 47.0. IR
(ATR): 1451, 1154, 1013, 925, 839, 888, 756, 749, 700, 629, 612 cm™'. HRMS calculated for C;sH;;NO
[M]" 263.1310, found 263.1302. Chiral SFC: 91% ee, OJ-H column, 220 nm, 15% 2-propanol in CO,, 3

mL/min, retention time 9.8 min (major) and 10.7 min.

Ph,, (8)-6-Chloro-3-(1-phenylallyl)-1H-indole (3na): yellow oil, isolated via
preparatory TLC using 10% ethyl acetate in hexanes, R = 0.5, 19.1 mg, 72% yield,
92% ee, [a]*p = -1.4 (c = 0.28, CHCl3). "H NMR (400 MHz, CDCl;) & 8.00 (s, 1H),
7.35 - 7.21 (m, 7H), 7.00 (dd, J = 8.4, 1.6 Hz, 1H), 6.89 (dd, J = 2.4, 0.8 Hz, 1H),
6.33 (ddd, J=17.2, 10.0, 7.2 Hz, 1H), 5.2 (dt, /= 10.0, 1.6 Hz, 1H ), 5.07 (dt, J=17.2, 1.6 Hz, 1H), 4.93
(d, J=7.2 Hz, 1H). BC NMR (101 MHz, CDCl;) 6 142.8, 140.1, 134.0, 128.4, 128.3, 128.0, 126.4, 125 .4,
123.1, 120.7, 120.1, 118.7, 115.7, 111.0, 46.8. IR (ATR): 1450, 1095, 1060, 905, 844, 804, 753, 699, 591

A\
N
Cl N
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cm™. HRMS calculated for C;;H;,NCI [M]" 267.0815, found 267.0813. Chiral SFC: 92% ee, OJ-H

column, 220 nm, 15% 2-propanol in CO,, 3 mL/min, retention time 6.6 min and 9.3 min (major).

Ph., (S)-7-Methyl-3-(1-phenylallyl)-1H-indole (30a): yellow oil, isolated via preparatory
N TLC using 10% ethyl acetate in hexanes, R¢= 0.3, 23.6 mg, 96% yield, 91% ee, [0]*p = -

N 16.8 (c = 0.73, CHCls). "H NMR (400 MHz, CDCl5) § 7.93 (s, 1H), 7.32 — 7.20 (m, 6H),

Me : 7.01 — 6.94 (m, 2H), 6.90 (dd, J = 2.4, 0.8 Hz, 1H), 6.37 (ddd, J = 17.2, 10.0, 7.2, 1H),

521 (d,J=10.0 Hz, 1H), 5.09 (dd, J=17.2, 0.8 Hz, 1H), 4.97 (d, J= 7.2 Hz, 1H), 2.48 (s, 3H). *C NMR
(101 MHz, CDCl,) & 143.2, 140.5, 136.2, 128.4, 128.3, 126.3, 126.2, 122.6, 122.1, 120.2, 119.5, 119.0,
117.6,115.4,47.0, 16.6. IR (ATR): 1450, 1429, 1063, 994, 916, 779, 744, 699, 665, 611, 600 cm™. HRMS
calculated for C;sH;;N [M]" 247.1361, found 247.1355. Chiral SFC: 91% ee, OJ-H column, 220 nm, 15%

2-propanol in CO,, 3 mL/min, retention time 9.0 min and 16.7 min (major).

Ph., (S)-5, 6-Dichloro-3-(1-phenylallyl)-1H-indole (3pa): yellow oil, isolated via

Cl A\ N preparatory TLC using 10% ethyl acetate in hexanes, Ry = 0.3, 16.2mg, 54% yield,
o N 85% ee, [0]”p=-21.1 (c = 0.34, CHCl;). "H NMR (400 MHz, CDCl5) & 8.02 (s, 1H),
7.45 (s, 2H), 7.35 — 7.28 (m, 2H), 7.24-7.22 (m, 3H), 6.90 (d, J/ = 2.4 Hz, 1H), 6.30
(ddd,J=17.2,10.0, 7.2 Hz, 1H), 5.22 (d, J=10.0 Hz, 1H), 5.05 (d, J=17.2 Hz, 1H), 4.87 (d, J =
7.2 Hz, 1H). ®C NMR (101 MHz, CDCl;) & 142.4, 139.8, 135.4, 128.5, 128.3, 126.6, 126.0, 124.4, 123.5,
120.8, 118.4, 116.0, 112.5, 46.6. IR (ATR): 1449, 1098, 919, 865, 845, 758, 743, 699, 657 cm”'. HRMS
calculated for C7H;3NCl, [M]" 301.0425, found 301.0419. Chiral SFC: 91% ee, OJ-H column, 220

nm, 15% 2-propanol in CO,, 3 mL/min, retention time 5.6 min and 11.6 min (major).

Ph, (8)-2-phenyl-3-(1-phenylallyl)-1H-indole (3qa): yellow oil, isolated via preparatory
N1 using 5% ethyl acetate in hexanes, R¢ = 0.25, 22.2 mg, 72% yield, 92% ee, [a]*p =
Ph -14.9 (¢ =2.22, CHCL3). "H NMR (400 MHz, CDCl;): 3 8.07 (bs, 1H), 7.55-7.52 (m, 2H),

7.49-7.44 (m, 2H), 7.44-7.38 (m, 3H), 7.38-7.34 (m, 2H), 7.32-7.25 (m, 2H), 7.23-7.17
(m, 2H), 7.02 (ddd, /= 8.0, 7.1, 1.0 Hz, 1H), 6.59-6.51 (m, 1H), 5.26 (dt, J=10.1, 1.5 Hz, 1H), 5.15 (d, J
=6.8 Hz, 1H), 5.10 (dt, J=17.1, 1.6 Hz, 1H). The "H NMR is in accordance with the literature (Chen, S.-
J.; Lu, G-.P.; Cai, C. Synthesis 2014, 46, 1717). *C NMR (126 MHz, CDCl;) 5 143.3, 140.2, 136.4, 135.6,
133.1, 128.9, 128.7, 128.37, 128.31, 128.13, 128.01, 126.1, 122.2, 121.5, 119.7, 116.2, 113.9, 111.0, 46.0.
IR (ATR): 3400, 1682, 1619, 1487, 1459, 1299, 1244, 1089, 1013, 911, 917, 740 cm™ Chiral SFC: 92%

Iz __.

ee, AD-H column, 220 nm, 25% 2-propanol in CO,, 2 mL/min, retention time 5.1 min (major) and 9.7 min
(minor).
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Ph, (S)-2-(tert-butyl)-3-(1-phenylallyl)-1H-indole (3ra): yellow oil, isolated via
preparatory TLC using 10% ethyl acetate in hexanes, Ry= 0.3, 19.8 mg, 69% yield, 86%
ee, [a]?p=-10.9 (c = 1.98, CHCL;). "H NMR (400 MHz, CDCl;) & 7.99 (d, J= 0.3 Hz,
1H), 7.37-7.34 (m, 3H), 7.32-7.26 (m, 3H), 7.23-7.16 (m, 2H), 7.09 (ddd, J = 8.1, 7.0,
1.1 Hz, 1H), 6.91 (ddd, J= 8.0, 7.1, 1.0 Hz, 1H), 6.55 (ddd, J = 17.1, 10.0, 7.6 Hz, 1H), 5.36 (dd, J = 7.7,
0.2 Hz, 1H), 5.26 (ddd, J=10.1, 1.6, 1.1 Hz, 1H), 5.16 (dt, J = 17.1, 1.5 Hz, 1H), 1.53 (s, 9H). *C NMR
(126 MHz, CDCl3) 6 143.2, 142.7, 140.0, 134.4, 128.4, 128.20, 128.18, 126.0, 120.99, 120.93, 119.0, 116.0,
111.5,110.6, 46.4, 32.8, 30.7. IR (ATR): 3445, 1470, 1458, 1302, 1244, 909, 740, 726, 697 cm™'. HRMS
calculated for C»H,3N [M]"289.1830, found 289.1835. Chiral SFC: 86% ee, OD-H column, 220 nm, 3%

N t-Bu
N
H

2-propanol in CO,, 2 mL/min, retention time 7.9 min (major) and 8.8 min (minor).

Me (S)-3-(1-(p-Tolyl)allyl)-1H-indole (3ab): yellow oil, isolated via preparatory TLC
O using 10% ethyl acetate in hexanes, Ry = 0.2, 18.7 mg, 76% yield, 89% ee, [0]*’p = -3.1

’ N\ (€=0.77, CHCL3). The 'H NMR spectrum is in accordance with literature.” "H NMR

A\ (400 MHz, CDCls) 6 8.07 (s, 1H), 7.50 (d, /= 8.0 Hz, 1H), 7.43 (d, /= 8.0 Hz, 1H), 7.30

H —7.23 (m, 3H), 7.20 (d, J = 8.0 Hz, 2H), 7.15 — 7.08 (m, 1H), 6.96 (d, /= 1.6 Hz, 1H),

6.43 (ddd, J=17.2,10.0, 7.2 Hz, 1H), 5.27 (dt,J=10.0, 1.6 Hz, 1H ), 5.16 (dt, /= 17.2, 1.6 Hz, 1H), 5.02
(d, J=7.2 Hz, 1H), 2.41 (s, 3H). Chiral SFC: 89% ee, OJ-H column, 220 nm, 15% 2-propanol in CO,, 3

mL/min, retention time 10.3 min and 14.8 min (major).

MeO (8)-3-(1-(4-Methoxyphenyl)allyl)-1H-indole (3ac): yellow oil, isolated via
preparatory TLC using 10% ethyl acetate in hexanes, R¢= 0.2, 18.4 mg, 70% yield, 82%

(x] p = -4.2 (¢ = 0.29, CHCI;). The 'H NMR spectrum is in accordance with

N literature.' "H NMR (400 MHz, CDCl3) & 7.99 (s, 1H), 7.42 —7.31 (m, 2H), 7.22 — 7.14

N m, 3H), 7.06 — 7.00 (m, 1H), 6.88 (dd, J=2.4, 0.8 Hz, 1H), 6.85 — 6.78 (m, 2H), 6.33

(ddd, J=17.2,10.0, 7.2 Hz, 1H), 5.17 (dt, /= 10.0, 1.6 Hz, 1H), 5.05 (dt,J=17.2, 1.6 Hz, 1H), 4.91 (d, J
=7.2Hz, 1H), 3.79 (s, 3H). Chiral SFC: 82% ee, OJ-H column, 220 nm, 20% 2-propanol in CO,, 3 mL/min,

retention time 7.0 min and 9.6 min (major).
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®/0Me (8)-3-(1-(2-Methoxyphenyl)allyl)-1H-indole (3ad): yellow oil, isolated via preparatory
TLC using 10% ethyl acetate in hexanes, R¢= 0.2, 76% yield, 93% ee, [0]*’p = +4.1 (c =
(D\/\C\ 0.30, CHCl3). The 'H NMR spectrum is in accordance with literature.' "H NMR (400

N MHz, CDCl;) ¢ 7.94 (s, 1H), 7.46 (d, J = 8.0 Hz, 1H), 7.33 (d, J = 8.0 Hz, 1H), 7.23 —

: 7.14 (m, 3H), 7.06 — 7.00 (m, 1H), 6.95 — 6.84 (m, 3H), 6.33 (ddd, /J=17.2, 10.2, 7.2 Hz,
1H), 5.46 (d,J= 7.2 Hz, 1H), 5.17 (dt, J=10.2, 1.6 Hz, 1H ), 5.01 (dt, J=17.2, 1.6 Hz, 1H), 3.85 (s, 3H).
Chiral SFC: 93% ee, OJ-H column, 220 nm, 15% 2-propanol in CO,, 3 mL/min, retention time 9.2 min

and 13.4 min (major).

t-Bu (S)-3-(1-(4-(tert-Butyl)phenyl)allyl)-1H-indole (3ae): yellow oil, isolated via
O preparatory TLC using 10% ethyl acetate in hexanes, R¢=0.15, 25.5 mg, 88% yield, 89%

’ N\ €6 [a]Pp =-3.6 (c = 0.45, CHCL3). "H NMR (400 MHz, CDCl3) 3 7.99 (s, 1H), 7.45 (d,

N J=28.0 Hz, 1H), 7.33 (dd, J = 14.8, 8.0 Hz, 3H), 7.22 (d, J = 8.0 Hz, 2H), 7.17 (t, J =

H 7.6 Hz, 1H), 7.04 (t,J=7.6 Hz, 1H), 6.88 (s, 1H), 6.35 (ddd, J=17.2, 10.0, 6.8 Hz, 1H),

5.17 (d, J=10.0 Hz, 1H), 5.08 (d, J = 17.2 Hz, 1H), 4.94 (d, J = 6.8 Hz, 1H), 1.30 (s, 9H). *C NMR (101
MHz, CDCls) § 149.0, 140.620, 140.1, 136.6, 127.9,126.9, 125.2,122.4,122.0, 119.9, 119.2, 118.7, 115.2,
111.0,46.5,34.4,31.4. IR (ATR): 2961, 1456, 1094, 1010, 915, 816, 794, 764, 739 cm™'. HRMS calculated
for CHysN [M]"289.1830, found 289.1828. Chiral SFC: 89% ee, OJ-H column, 220 nm, 15% 2-propanol

in CO,, 3 mL/min, retention time 3.3 min and 9.9 min (major).

F (8)-3-(1-(4-Fluorophenyl)allyl)-1H-indole (3af): yellow oil, isolated via preparatory
@ TLC using 10% ethyl acetate in hexanes, Ry = 0.4, 23.3 mg, 93% yield, 90% ee, [0]**p =
| N\ 7.5 (c=0.72, CHCL). "H NMR (400 MHz, CDCl3) & 8.00 (s, 1H), 7.40 — 7.34 (m, 2H),
N 7.24 (dd, J= 6.0, 2.8 Hz, 2H), 7.19 (t, J = 7.6 Hz, 1H), 7.07 — 6.95 (m, 3H), 6.91 — 6.87
H (m, 1H), 6.33 (ddd, J=17.2,10.0, 7.2 Hz, 1H), 5.21 (d, J=10.0 Hz, 1H), 5.06 (d, J=17.2

Hz, 1H), 4.96 (d, J=7.2 Hz, 1H). ®C NMR (101 MHz, CDCl;) § 162.7, 160.3, 140.3, 138.8, 138.8, 136.7,
129.8, 129.7, 126.6, 122.4, 122.2, 119.7, 119.4, 118.3, 115.6, 115.2, 114.9, 111.1, 46.1. ’F NMR (565
MHz, CDCl3) & -117.1. IR (ATR): 1504, 1216, 1092, 925, 822, 808, 740, 652, 601, 570 cm™. HRMS
calculated for C,7H 4sNF [M]" 251.1110, found 251.1105. Chiral SFC: 90% ee, OJ-H column, 220 nm, 15%

2-propanol in CO,, 3 mL/min, retention time 4.4 min and 6.1 min (major).

S12



TLC using 10% ethyl acetate in hexanes, Ry = 0.2, 22.0 mg, 82% yield, 88% ee, [a]*p =
\ 41 (c=0.25, CHCL;). "H NMR (400 MHz, CDCL3) 3 8.01 (s, 1H), 7.36 (d, J = 8.8 Hz,

Cl\ (5)-3-(1-(4-Chlorophenyl)allyl)-1H-indole (3ag): yellow oil, isolated via preparatory

\ 2H), 7.26 (dt, J = 4.4, 2.0 Hz, 2H), 7.23 — 7.15 (m, 3H), 7.04 (t, J = 8.0 Hz, 1H), 6.90 (d,
N J=2.4Hz, 1H), 6.32 (ddd, J = 17.2, 10.0, 7.2 Hz, 1H), 5.21 (dt, J = 10.0, 1.2 Hz, 1H),

5.06 (dt,J=17.2, 1.2 Hz, 1H), 4.94 (d,J=7.2 Hz, 1H). *C NMR (101 MHz, CDCl;)  141.6, 140.0, 136.6,
132.0, 129.8, 128.4, 126.6, 122.4, 122.2, 119.7, 119.4, 118.0, 115.8, 111.1, 46.3. IR (ATR): 1487, 1454,
1087, 1014, 998, 919, 846, 811, 795, 764, 753, 740, 726, 577 cm™'. HRMS calculated for C;;H;,NCI [M]"
267.0815, found 267.0817. Chiral SFC: 88% ee, OJ-H column, 220 nm, 15% 2-propanol in CO,, 3 mL/min,

retention time 5.6 min and 8.0 min (major).

EtO,C (S)-Ethyl 4-(1-(1H-indol-3-yl)allyl)benzoate (3ah): yellow oil, isolated via
preparatory TLC using 20% ethyl acetate in hexanes, R¢ = 0.3, 28.1 mg, 92% yield,

N\ 93% ee, [a]”p = -1.3 (c = 0.48, CHCL). '"H NMR (400 MHz, CDCl;) 5 8.10 (s, 1H),
A\ 7.98 (d, J= 8.4 Hz, 2H), 7.35 (t,J= 7.2 Hz, 4H), 7.21 — 7.13 (m, 1H), 7.02 (ddd, J =

H 8.4,7.2,0.8 Hz, 1H), 6.90 (d, /= 1.6 Hz, 1H), 6.34 (ddd, J=17.2, 10.0, 7.2 Hz, 1H),

5.23 (dt,J=10.0, 1.6 Hz, 1H), 5.07 (dt,J=17.2, 1.6 Hz, 1H), 5.02 (d, /= 7.2 Hz, 1H), 4.36 (q, /= 7.2 Hz,
2H), 1.38 (t, J = 7.2 Hz, 3H). ®C NMR (101 MHz, CDCl;) & 166.7, 148.5, 139.6, 136.6, 129.7, 128.6,
128.4,126.6,122.5,122.2,119.6,119.4,117.7,116.1, 111.1, 60.8,46.9, 14.3. IR (ATR): 1698, 1607, 1366,
1273, 1220, 1176, 1101, 1019, 918, 762, 739, 708, 643 cm. HRMS calculated for C,0H;oNO, [M]"
305.1416, found 305.1427. Chiral SFC: 81% ee, OJ-H column, 220 nm, 15% 2-propanol in CO,, 3 mL/min,

retention time 4.0 min and 4.8 min (major).

CF3 (8)-3-(1-(3-(Trifluoromethyl)phenyl)allyl)-1H-indole (3ai): yellow oil, isolated via
preparatory TLC using 10% ethyl acetate in hexanes, Ry = 0.4, 29.1 mg, 97% yield, 92%

ee, [0]*p = +4.1 (¢ = 0.58, CHCl3). The '"H NMR spectrum is in accordance with

literature.” "H NMR (400 MHz, CDCl5) & 8.07 (s, 1H), 7.58 (s, 1H), 7.52 — 7.43 (m, 2H),
7.42 —7.35 (m, 3H), 7.19 (t, J= 8.0 Hz, 1H), 7.05 (t, /= 8.0 Hz, 1H), 6.88 (d, J=2.4 Hz,
1H), 6.34 (ddd, J=17.2, 10.0, 7.2 Hz, 1H), 5.25 (dt, /= 10.0, 1.6 Hz, 1H), 5.08 (dt, J =
17.2, 1.6 Hz, 1H), 5.03 (d, J = 7.2 Hz, 1H). Chiral SFC: 92% ee, OJ-H column, 220 nm, 12% 2-propanol

Iz

in CO,, 3 mL/min, retention time 2.1 min and 3.1 min (major).
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S (8)-3-(1-(Thiophen-3-yl)allyl)-1H-indole (3aj): yellow oil, isolated via preparatory TLC
@ using 10% ethyl acetate in hexanes, R¢ = 0.25, 19.4 mg, 81% yield, 88% ee, [0]*’p = -7.1
(c =0.17, CHCL;). "H NMR (400 MHz, CDCl;) & 7.99 (s, 1H), 7.47 (d, J = 8.0 Hz, 1H),

N 7.36 (d, J=8.0 Hz, 1H), 7.27 — 7.24 (m, 1H), 7.19 (ddd, J = 8.2, 7.2, 1.2 Hz, 1H), 7.06

(ddd, J=8.2,7.2, 1.2 Hz, 1H), 7.03 — 6.97 (m, 2H), 6.91 (d, J=2.0 Hz, 1H), 6.34 (ddd, J

=17.2,10.0, 7.2 Hz, 1H), 5.19 ((dt, J=10.0, 1.6 Hz, 1H ), 5.12 (dt, J=17.2, 1.6 Hz, 1H), 5.03 (d, J= 7.2
Hz, 1H). ®C NMR (101 MHz, CDCls) & 144.1, 140.0, 136.6, 128.2, 126.7, 125.2, 122.1, 122.1, 121.2,
119.7, 119.4,118.2, 115.2, 111.1, 42.4. IR (ATR): 1455, 917, 836, 766, 739, 664, 596, 586 cm™'. HRMS
calculated for C,sH;3NS [M]"239.0769, found 239.0765. Chiral SFC: 88% ee, OJ-H column, 220 nm, 15%

N

2-propanol in CO,, 3 mL/min, retention time 9.4 min and 10.2 min (major).

O (-)-3-(1-(Naphthalen-1-yl)allyl)-1H-indole (3ak): yellow oil, isolated via preparatory
O TLC using 10% ethyl acetate in hexanes, Ry = 0.2, 27.2 mg, 96% yield, 94% ee, [a]ZSD =-
\ 36.0 (¢ = 0.54, CHCl;). The 'H NMR spectrum is in accordance with literature.’ "H NMR

A (400 MHz, CDCl,) & 8.14 (d, J= 7.6 Hz, 1H), 7.95 (s, 1H), 7.89 (d, J= 7.6 Hz, 1H), 7.78

H (dd, J=6.4,3.2 Hz, 1H), 7.52 — 7.38 (m, 5H), 7.36 (d, /= 8.0 Hz, 1H), 7.21 (t, /= 8.0 Hz,
1H), 7.07 (t, J = 8.0 Hz, 1H), 6.75 (d, J = 2.4 Hz, 1H), 6.47 (ddd, J = 17.2, 10.0, 6.4 Hz,

1H), 5.78 (d, /= 6.4 Hz, 1H), 5.29 (dt, /= 10.0, 1.6 Hz, 1H), 5.05 (dt, J=17.2, 1.6 Hz, 1H). Impurities at
approx.. 6 4.10 (q), 2.05 (s), and 1.30 (t) appears to be ethyl acetate but could not be removed after several
attempts at purification and prolonged periods on hi-vac. Chiral SFC: 94% ee, OJ-H column, 220 nm, 20%

2-propanol in CO,, 3 mL/min, retention time 9.3 min and 17.9 min (major).

1-phenyl-3-(benzofuran-2-yl)-1-propene: yellow oil, isolated via preparatory TLC using
2% ethyl acetate in hexanes, R; = 0.2, 6.8 mg, 29% yield. The '"H NMR spectrum is in
N
accordance with literature.* "H NMR (400 MHz, CDCl3): & 7.51 — 7.48 (m, 1H), 7.45 — 7.38
Ph” X

(m, 3H), 7.34 — 7.30 (m, 2H), 7.25 — 7.17 (m, 3H), 6.58 (d, J = 15.8 Hz, 1H), 6.48 (q, J =
0.9 Hz, 1H), 6.39 (dt, J = 15.8, 6.8 Hz, 1H), 3.71 (dt, J= 6.8, 1.1 Hz, 2H).

OMe  1-phenyl-3-(2,4-dimethoxyphenyl)-1-propene: colorless oil, isolated via preparatory

TLC using 5% ethyl acetate in hexanes, R; = 0.35, 8.9 mg, 35% yield. The 'H NMR

MeO spectrum is in accordance with literature .’ "H NMR (400 MHz, CDCl): & 7.41 — 7.39 (m,

Ph™ X 2H), 7.34 (dd,J=7.1, 1.6 Hz, 2H), 7.25 - 7.21 (m, 1H), 7.13 (d, /= 8.2 Hz, 1H), 6.53-6.48
(m, 2H), 6.44 — 6.38 (m, 2H), 3.88 (s, 3H), 3.86 (s, 3H), 3.52 (d, J = 5.6 Hz, 2H).
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Et Me 3-ethyl-2,4-dimethyl-5-(1-phenylallyl)-1H-pyrrole: green oil, isolated via preparatory
\_ NH TLC using 10% ethyl acetate in hexanes, R;=0.55,5.7 mg, 24% yield, '"HNMR (400 MHz,
CDCls): 6 7.34 — 7.30 (m, 2H), 7.25 — 7.20 (m, 3H), 7.14 — 7.12 (bs, 1H), 6.21 (ddd, J =
17.0,10.2, 6.7 Hz, 1H), 5.22 (dt, /= 10.1, 1.5 Hz, 1H), 4.98 (dt,/=17.1, 1.6 Hz, 1H), 4.79
(d, J= 6.6 Hz, 1H), 2.38 (q, J = 7.5 Hz, 2H), 2.12 (d, J = 5.1 Hz, 3H), 1.08 (t, J= 7.5 Hz, 3H); *C NMR
(126 MHz, CDCly): 6 142.3, 139.3, 128.63, 128.49, 126.6, 124.7, 121.19, 121.11, 116.4, 114.0,46.7, 17.9,
15.9,11.2,9.3. IR (ATR): 3462, 2958, 2922, 2856, 1634, 1600, 1491, 1382, 1310, 1220, 1062, 1029, 996,

919, 839, 745, 699, 667, 636 cm™ . HRMS calculated for C;;Hx,N [M+H]" 240.1752, found 239.1702.

Me

Ph Z
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Determination of Absolute Configuration

Absolute configuration was determined by analogy to a compound with known absolute configuration and
reported optical rotation.’ Indole 3ba obtained from the described Rh-catalyzed alkyne hydroarylation was
derivatized to literature reported aldehyde 3ba-CHO. The measured optical rotation of 3ba-CHO ([a]*p
=+29.4° ¢ = 0.62, CHCI;) was compared to the literature reported value ([a]p = +30.9°, ¢ = 1.0, CHClL,)

to assign the absolute configuration as (.S).

Ph,
Dess-Martin - ~0
1) BH3 SMe,, THF Penodane N
NaOH H202 ( \
Z N
Me
ba 3ba-OH 3ba-CHO

Reported [a]p = +30.9° (c =1.0, CHClI3)
Measured [a]p = +29.4° (c = 0.62, CHCl53)

To a flame-dried round bottom was added 3ba (100 mg, 0.4 mmol, 1 equiv.). After addition of 2 mL of
THEF, the reaction mixture was cooled to 0 °C. A 2 M BH;*SMe; solution in THF (1 mL, 2.0 mmol, 5 equiv.)
was slowly added at 0 °C. After addition, the reaction mixture was warmed to room temperature and
allowed to stir for 1 hour. Next, the reaction mixture was cooled to 0 °C and aqueous NaOH (80 mg, 5
equiv.) was slowly added, followed by H,O, (1 mL). The reaction was heated to 60 °C for 2 hours. After
cooling to room temperature, the reaction mixture was extracted with Et,O. The combined organic layers
were dried using anhydrous MgSOy, filtered, and concentrated in vacuo. The crude residue was purified via
column chromatography to afford alcohol 3ba-OH (45.4 mg, 43% yield). The "H NMR is in accordance
with the literature.” '"H NMR (400 MHz; CD,Cl,): 8 7.44 (ddd, J=8.0, 1.1, 0.8 Hz, 1H), 7.36-7.33 (m, 2H),
7.31-7.26 (m, 3H), 7.20-7.15 (m, 2H), 7.01-6.97 (m, 2H), 4.38 (t, /= 7.7 Hz, 1H), 3.62 (tt, /= 6.7, 3.4 Hz,
2H), 2.48-2.40 (m, 1H), 2.30-2.23 (m, 1H).

To a flame-dried round bottom was added 3ba-OH (45 mg, 0.17 mmol, 1 equiv.). After addition of 2 mL
of DCM, the reaction mixture was cooled to 0 °C. Dess-Martin Periodane (87 mg, 0.20 mmol, 1.2 equiv.)
was added at 0 °C. The reaction was warmed to room temperature and allowed to stir for 15 minutes. The
reaction was quenched with saturated aqueous Na,S,0; and NaHCOj; and extracted with DCM. The organic
layers were dried with anhydrous MgSO,, filtered, and concentrated in vacuo. The crude residue was
purified via column chromatography to afford aldehyde 3ba-CHO (12.3 mg, 28% yield). The 'H NMR is
in accordance with the literature.® '"H NMR (400 MHz; CD,Cl,): 6 9.74 (t,J=2.1 Hz, 1H), 7.38 (d, J= 8.0
Hz, 1H), 7.33-7.26 (m, 5H), 7.20-7.14 (m, 2H), 7.00-6.96 (m, 1H), 6.92 (s, 1H), 4.84 (t, J = 7.8 Hz, 1H),
3.74 (s, 3H), 3.20 (ddd, J = 16.6, 8.2, 2.5 Hz, 1H), 3.08 (ddd, J=16.6, 7.3, 1.8 Hz, 1H).
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Use of Deuterium Labeled Alkyne

Similar to our previous studies,”'® use of a deuterated alkyne (2a-d;) resulted in deuterium
incorporation throughout the allyl fragment. This deuterium-scrambling suggests that S-hydride
elimination to generate the corresponding allene is reversible.

16% D15%
1a Ph D

. [Rh(COD)Cl], (2.5 mol%) N\ Dgge,

(R)-DTBM-BINAP (5 mol%) \ 0O
Ph—=——CD3; 86%
(PhO),P(O)OH (50 mol%) N
2a-d; CPME (0.5 M), 60 °C, 3 h
>95% D 3aa-d,, 86%
>20:1 rr
pp D D 3-(1-Phenylallyl-1,2,3,3-D,)-1H-indole (3aa-d,): yellow oil, 20.0 mg, 86% yield.

N\._D 'HNMR (400 MHz, CDCl3)  7.98 (s, 1H), 7.41 (d, J= 8.0 Hz, 1H), 7.35 (d, J= 8.0
D Hz, 1H), 7.33 — 7.27 (m, 4H), 7.25 — 7.15 (m, 2H), 7.04 (ddd, J = 8.0, 7.2, 1.2 Hz,

1H), 6.89 (d,J=2.4 Hz, 1H), 6.36-6.34 (m, 0.85H), 5.19 (dd, J=10.2, 1.6 Hz, 0.14H),
5.07 (dd, J = 17.2, 1.6 Hz, 0.14H), 4.99 — 4.96 (m, 0.84H). *C NMR (101 MHz, CDCL;) § 143.2, 140.2,
136.6, 128.4, 128.3, 126.8, 126.3, 122.4, 122.0, 119.8, 119.3, 118.5, 111.0, 46.8. IR (ATR): 1455, 1416,
1335, 1218, 1093, 1009, 938, 738, 698, 602, 579 cm’".

Iz
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Coupling of 2-Methyl Indole and Various Aryl-Alkynes: Observed Lower Enantioselectivity

A Ar,"
©:\>’Me [Rh(COD)CI], (2.5 mol%) N

R)-DTBM-BINAP (5 mol%
M (R) ( ) N e
" (PhO),P(O)OH (50 mol%) H
Ar—=——Me CPME (0.5 M), 60 °C 3
2 >20:1 rr
MeQO I,
[N\ N
N Me N Me \ Me \ Me
N N
H H
3ca 3cc 3cg 3cf
95% 72% 76% 83%
69% ee 51% ee 70% ee 68% ee

In contrast, higher enantioselectivities are observed when using the same alkynes when indole is used:

O

s,

@ O O\ 7\

3aa 3ac 3af
86% 70% 82% 93%
91% ee 82% ee 88% ee 90% ee
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MeO, (5)-3-(1-(4-methoxyphenyl)allyl)-2-methyl-1H-indole (3cc): yellow oil, isolated via

preparatory TLC using 5% ethyl acetate in hexanes, R¢ = 0.05, 20.0 mg, 72% yield,
N\ 51% ee, [a]”’p = +3.6 (c = 0.67, CHCL;). "H NMR (400 MHz, CDCl3) § 7.77 (s, 1H),
N Me 7.36-7.34 (m, 1H), 7.28-7.21 (m, 3H), 7.09 (ddd, J= 8.1, 7.1, 1.1 Hz, 1H), 6.98 (ddd,
H J=28.0,7.0, 1.0 Hz, 1H), 6.83-6.81 (m, 2H), 6.44 (ddd, J = 17.1, 10.1, 7.0 Hz, 1H),
5.19 (dt,J=10.1, 1.6 Hz, 1H), 5.07 (dt, J=17.0, 1.6 Hz, 1H), 4.94 (d, /= 7.0 Hz, 1H), 3.78 (s, 3H), 2.34
(s, 3H). *C NMR (126 MHz, CDCl;) 3158.0, 140.4, 135.47, 135.39, 131.5, 129.3, 128.1, 121.0, 119.6,
119.2, 115.4, 113.7, 113.1, 110.3, 55.4, 45.2, 12.5. IR (ATR): 3400, 1682, 1608, 1507, 1459, 1299, 1241,
1175,1031, 910, 825, 740, 644 cm™ . HRMS C oHoNO [M]"277.1466, found 277.1463. Chiral SFC: 51%

ee, OJ-H column, 220 nm, 10% 2-propanol in CO,, 3 mL/min, retention time 7.7 min and 9.11 min (major).
Cl (8)-3-(1-(4-chlorophenyl)allyl)-2-methyl-1H-indole (3cg): yellow oil, isolated via
O preparatory TLC using 5% ethyl acetate in hexanes, Ry = 0.1, 21.4 mg, 76% yield, 70%

| N\  ¢e [a]?p =+46.4 (c = 2.14, CHCL;). '"H NMR (400 MHz, CDCly) 7.87 (s, 1H), 7.37-

N _Me 7.32(m,2H), 7.28 (m, 4H), 7.15 (ddd, J = 8.1, 7.1, 1.1 Hz, 1H), 7.04 (ddd, J = 8.0, 7.0,

H 1.0 Hz, 1H), 6.46 (ddd, J=17.1, 10.1, 7.0 Hz, 1H), 5.27 (dt, J=10.1, 1.5 Hz, 1H), 5.12
(dt,J=17.1, 1.6 Hz, 1H), 4.99 (dt, J= 7.0, 1.3 Hz, 1H), 2.40 (s, 3H). *C NMR (126 MHz, CDCl;) §141.8,
139.6, 135.5, 131.9, 130.2, 129.7, 128.8, 128.4, 127.9, 121.2, 119.4, 116.0, 112.4, 110.4, 454, 12.5. IR
(ATR): 3400, 1682, 1618, 1487, 1459, 1299, 1244, 1089, 1013, 911, 817, 740 cm™. HRMS C3H,(NCI
[M]"281.0971, found 281.0977. Chiral SFC: 70% ee, AD-H column, 220 nm, 12% 2-propanol in CO,, 2

mL/min, retention time 7.2 min (major) and 8.7 min.

R (S)-3-(1-(4-fluorophenyl)allyl)-2-methyl-1H-indole (3cf): yellow oil, isolated via
@ preparatory TLC using 5% ethyl acetate in hexanes, Ry = 0.1, 22.1 mg, 83% yield, 68%

’ N ¢¢ [0]”p=+45.5 (c =221, CHCL). '"H NMR (400 MHz, CDCl3) §7.79 (bs, 1H), 7.33-

N me 7.31(m, 1H), 7.29-7.25 (m, 3H), 7.11 (ddd, /= 8.1, 7.1, 1.1 Hz, 1H), 7.02-6.94 (m, 3H),

H 6.44 (ddd, J=17.1, 10.1, 7.0 Hz, 1H), 5.22 (dt, /= 10.1, 1.5 Hz, 1H), 5.08 (dt, J = 17.0,
1.6 Hz, 1H), 4.97-4.95 (m, 1H), 2.35 (s, 3H). *C NMR (126 MHz, CDCl;) §162.4, 160.5, 139.9, 138.89,
138.87, 135.5, 131.6, 129.77, 129.71, 127.9, 121.1, 119.41, 119.33, 115.8, 115.06, 114.89, 112.6, 110.4,
45.3,12.4. "F NMR (376 MHz, CDCl3) & -118.0. IR (ATR): 3400, 1682, 119, 1487, 1459, 1299, 1244,
1089, 1013, 911, 818, 740, 637 cm™. HRMS calculated for C,sH(NF [M]"265.1267, found 265.1279.
Chiral SFC: 68% ee, AD-H column, 220 nm, 10% 2-propanol in CO,, 2 mL/min, retention time 5.6 min

(major) and 6.8 min.
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1-phenyl-3-(benzofuran-2-yl)-1-propene
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OMe

1-phenyl-3-(2,4-dimethoxyphenyl)-1-propene
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File Inf ti # Time Area Height Width AreaX Symmetry
[ LC-File [YZ-3-63D-TM.D | [1] 82m ] 488 | 26 | o228 [ 3541 | 0897
| File Path | C:ACHEM32\1\DATANYAMINY | [ 2] 134 | 13235 | 39 | o568 [ 96453 | 0684 |
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t-Bu

rac-3ae
DAD1 G, Sig=220,16 Ref=360,100 (YAMINVYZ-3-47A-TM-1.D)
mAU - 8
200;
150—:
‘IDIJ—’ o
] 8
2
50—
0-_4 L
T T T T r r T T T |
9 5 -] 7 8 a 10 11 12 min
K] =]
File Information # Time Area Height Width Area% Symmetry
[ LCFile [YZ-3-474-TM-1.D | [T ] 33 ] 1602 | 2258 [ 01107 | 43654 | 0939
| File Path [ C:ACHEM324T\DATANYAMINY | 2] 100 | 1e243 | 675 | 03748 [ 50346 | o84
t-Bu
3ae
DAD1 G, Sig=220,16 Ref=360,100 (YAMINVZ-3-53A-Th-1.D)
mAU | S
200
180
100 &
. 2 _,5?'
1 e
507_ (W&
o—fA
T T T T T T T T |
4 ] 7 8 Q 10 11 12 min
[ I |
File Information # Time Area Height Width Area% Symmetry
[ LCFile [YZ-3-534-TM-1.D | [1 ] 333 [ 3281 [ 503 [ 01087 [ 5455 [ 0976
[ File Path | CACHEM324T\DATANYAMINY | 2] 8922 | 'sese8 | 2517 | 03516 | 94545 | 0848 |
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F
N
N
N
H

rac-3af
DAD1 G, Sig=220,16 Ref=360,100 (YAMINYYZ-3-55C-Th.D)
mAU | 8
160 -
E 3
140 - o
4 ©
120
100 -
80—
80—
40-
20
0- .
T T T r T T T |
45 5 55 -] 65 7 75 min
[« ] I
File Inf # Time Area Height Width AreaZ S
[ LC-File [YZ-3-55C-TM.D | [T ] 4435 T 15656 [ 1786 | 01363 | 49813 [ 0933 |
| File Path | C:ACHEM3241ADATANYAMINY | [ 2] 6288 | 1577 | 1256 | 01935 | 50181 | 0.944 |
3af
DAD1 G, Sig=220,16 Ref=360,100 (YAMINYYZ-3-63C-TM.D)
mAU:
100 |
80—-
BU—'
a0
] \9,0"\
20 g
] ﬁéﬂ'
o . A
. T T T T T T 1
45 5 55 6 65 7 75 min
[ I [
File Information # Time Area Height ‘Width Area% Symmetry
[ LCFile [YZ-3-63C-TM.D | [1] 4485 ] 71.2 [ 3 [ 01324 [ 5207 | 0957
| File Path | C:ACHEM3241\DATANYAMINY | [2] 8192 | 12981 | 1os4 | 02031 [ 94793 | 0842 |
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Cl

rac-3ag
DAD1 G, Sig=220,16 Ref=360,100 (YAMINVYZ-3-47D-TM.D)
mAU_ o
120
] ]
100 @
80—
60—
-
20—
0- .
r T T T T |
5 6 7 8 Q min
[ ] |
File Information # Time Area Height Width Area% Symmetry
[ LCFile [YZ-3-47D-TM.D | [1 ] se3 [ 1e048 | 1433 [ 01737 [ 50912 [ 1.003
[ File Path | CACHEM324T\DATANYAMINY | [ 2] 8192 | 15474 | 95.4 | 02502 [ 43088 | 0929 |
3ag
DAD1 G, Sig=220,16 Ref=360,100 (YAMINYYZ-3-79A-TM.D)
mAU
700
soo—f
soo—f
400 —
300
200- '55"
3 = A&
E 8#
100 s
D: 1. n
L T T T T 1
5 =] 7 8 9 min
[« I IO
File Information # Time Area Height Width Area% Symmetry
[ LC-File [YZ-3-794-TM.D | [ ] 560t [ 7933 | 731 [ o183 [ 6152 [ 1082
[ File Path | C:ACHEM32\1A\DATANYAMINY | [ 2] 803 | 121021 [ 7325 | 02754 | 93848 [ 0778 |
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EtOOC

N
N
N
H

rac-3ah
DAD1 G, Sig=220,16 Ref=360,100 (YAMINVYZ-3-33A-TM.D)
mAU 2 8
1 & 8
20—
15—
10—
5|
o-— T
‘II 4.25 4‘5 4}75 .’; 5 I25 5‘5 5."1’5
I
File Inf ti # Time Area Height Width AreaZ Symmetry
LC-File [YZ-3-334-TM.D 1 0.336 a7 65 0.0236 2344 | 0863
File Path | C:\CHEM32\T\DATANYAMINY 2 4.054 194.1 236 01278 46.758 | 0973
Date | 22:4ug-16, 20:13:27 3 4.866 211.2 21.3 0.1535 50898 | 0.971
3ah
DAD1 G, Sig=220,16 Ref=360,100 (YAMINYYZ-3-35A-TM.D)
mAU -
ZDD—E N
175—5
150—i
125—?
100—f
75—5
: W
2
+
T T T T T T T T
9 425 45 475 5 525 55 575
.
File Inf # Time Area Height Width AreaZ Symmetry
LCFile [YZ-3-354-TM.D | [T ] 4038 T 1572 ] 17.3 [ 01412 [ 6606 | 1.049
File Path | C:ACHEM32\1A\DATANYAMINY | 2] 4ss3 | 22216 | 2176 | 01591 | 93334 | 094 |

S83




rac-3ai
DAD1 G, Sig=220,16 Ref=360,100 (YAMINYYZ-3-55A-Th-1.D)
mAU | 2
250
] 8
200 o
150
100~
50—
0- . ;
T T T T r |
2 25 35 a4 45 min
[ I 0|
File Information # Time Area Height ‘Width Area% Symmetry
[ LCFile [YZ-3-554-TM-1.D [1 ] 2158 12832 | 2933 [ 00683 | 50890 [ 0956
| File Path [ C:ACHEM3241\DATANYAMINY [2] 3188 12441 | 1886 | 01023 [ 43110 | 095 |
CF3
3ai
DAD1 G, Sig=220,16 Ref=360,100 (YAMINVYZ-3-63A- Th-1.D)
mAU |
300
250
200
150 -
100
50~ 5
| o
0-
T T T T T |
2 25 35 a4 45 min
[ I o]
File Inf # Time Area Height Width AreaX%
[ LCFile [YZ-3634.TM-1.D [T ] 2181 | @5 | 207 | 00665 | 3810 | 0989 |
| File Path | CACHEM32\T\DATANYAMINY 2] 3186 | 22601 | 3425 | 0102 | 96190 | 0931 |
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\_/

3aj
DAD1 G, Sig=220,16 Ref=360,100 (YAMINYYZ-3-47E-Th-THIRD.D)
mAU:
6- e
o
] 4
s 23
i @
o
2
a- ,
85 Ql 9!5 1‘0 105 1‘1 11‘.5 12 12‘.5 minI
[« | 0|
File Information # Time Area Height Width Area% Symmetry
[ LC-File [YZ-3-47E-TM-THIRD.D | [T a3 ] 94.1 54 02111 [ 30800 | 0305
[ File Path | C:ACHEM32\1\DATANYAMINY | 2] 10202 | 2105 106 02599 [ 69100 | 1.016 |
3aj
DAD1 G, Sig=220,16 Ref=360,100 (YAMINYYZ-3-53D-TM.D)
mAUj
120-
100
80-
60—
03 i
o g &
: s
o-
85 é 915 16 10.5 1|1 11‘.5 1|2 12‘.5 minI
[ I O]
File Information # Time Area Height ‘Width Area% Symmetry
[ LC-File [YZ-353D-TM.D [1 ] sga8 T 1778 ] 104 [ o283 [ 6019 [ 0306
[ File Path | C:ACHEM32\1A\DATANYAMINY [ 2 [ 1o2rs | 277e1 | 1334 | 03318 | 93381 | 0915 |
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N

N

rac-3ak
DAD1 G, Sig=220,16 Ref=360,100 (YAMINYYZ-3-47C-TM-1.D)
mAU 2
100—:
80—- -
] &
] e
60—
a0~
20
0- *
T T T T T
8 10 12 14 16 18 min
[ ] 2]
File Information # Time Area Height Width Area% Sy Y
[ LC-File [YZ-3-47C-TM-1.D [T ] 83 [ 237 | 17 [ 03154 [ 50345 [ 0965 |
[ File Path | C:ACHEM3241\DATANYAMINY [2] 178 [ 23m2 | 58.7 | 05065 | 49655 | 0985 |
3ak
DAD1 G, Sig=220,16 Ref=360,100 (YAMINVZ-3-63F-TM-1.D)
mAU -
175
150—5
125—5
100—5
75—5
50—3 ,_@i\
: g A
25—: &s&
o A )
T T T T T
k-] 10 12 14 16 18 min
K| >l
File Inf # Time Area Height Width AreaZ Symmetry
[ LCFile [YZ-3-63F-TM-1.D | 1] 9383 [ 2357 ] 125 [ 03141 [ 3045 | 0988
| File Path | CACHEM324T\DATANYAMINY | 2 | 17808 | 75068 | 1883 | 06E45 | 96955 | 0977 |
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MeOQ,

N

N Me
N
H
rac-3cc
DAD1 G, Sig=220,16 Ref=360,100 (FABEN\FC-6-133-A-0JH-4.D)
mAU | ] o
B o
: o\ &
2000 - 3
1500 -
1000 -
500
o —
T T T T T r T T T
94 5 =] 7 8 a 10 11 min
Kij o]
# Time Area Height Width Area% Symmetry
1 [ 7702 [ 413342 [ 24446 [ 02822 | 4773 | 0606
2 | 9115 | 453205 | 23867 | 03205 | 52264 | 0851
MeQ
’I
N Me
N
H
3cc
DAD1 G, Sig=220,16 Ref=360,100 (FABEN\FC-6-133-D-3.D)
mAU =
800
700
500 K3
500= o &
400 - R
S
300
200
100
0-
T T T : T : T T T
4 5 =] 7 8 Q 10 11 min
[«] D}
# Time Area Height Width Area% Symmetry
1] 7776 | 80217 [ 3384 | 02473 | 24395 [ 0919
2 | 9103 | 155628 | 8916 | 02909 [ 75605 | 0952
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Cl

DAD1 G, Sig=220,16 Ref=360,100 (FABEN\FC-6-133-B-ADH-2.D)

mAU 8 i
a &
200 &
600
400 —
200
0=
a4 5 =] 7 8 9 10 11 min
[4] [+]
# Time Area Height Width AreaXZ Symmetry
[T 7376 [ 160406 | 1006 | 02658 | 50428 | 0829
| 2] 895 [ 157684 | 8275 | 03176 | 49572 [ 0849 |
1
Cl
'0
N Me
N
H
3cg
DAD1 G, Sig=220,16 Ref=360,100 (FABEN\FC-6-133-E-3.D)
mAU
1800—;
1400—;
1200—;
1000—;
800 ]
E &
600 o bép
3] o
0 s
200 :\
0- T = T
4 5 -] 7 8 Q 10 11 min
[ I
# Time Area Height Width AreaX Symmetry
[[1 ] 7203 | 28624 [ 17373 [ 0271 [ 85224 | 094
[ 2] &m | 4900 | 2593 | 03142 [ 14776 | 1014 |
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N

N Me
N
H
rac-3cf
DAD1 G, Sig=220,16 Ref=360,100 (FABEN\FC-6-133-C-ADH-1.D)
mAU - © @
= @ f
2000 — ’
500 —
T T T T : T T T T
a4 45 (] 5.6 -] 6.5 7 75 8.5 min
[« IO
# Time Area Height Width AreaZ Symmetry
1] 5631 [ 33013 | 26465 | 02079 [ 48.854 [ 081
2 | B97s | 3ame7r9 | 2363 | 02432 [ 51146 | 0832 |
1
F
"
N Me
N
H
3cf
DAD1 G, Sig=220,16 Ref=360,100 (FABEN\FC-56-133-F-3.D)
mAL =
2000 =
1750
1500
1250
1000 — Q.Q\
750 - g &
500 e
250
0 L T L .
: T T T T T T T T
9 45 5 55 ] 6.5 7 75 85 min
[ D
# Time Area Height Width Area% Symmetry
1] 5682 [ 281413 | 21969 | 02135 [ 84028 | 0924
2

| 6823 | 5349 | 3474 | 02566 | 15972 | 0962 |
1
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