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1. General Information

All reactions were performed in Schlenk tubes under nitrogen atmosphere. Flash
column chromatography was performed using silica gel (60-A pore size, 3263 pm,
standard grade). Analytical thin—layer chromatography was performed using glass
plates pre-coated with 0.25 mm 230-400 mesh silica gel impregnated with a fluorescent
indicator (254 nm). Thin layer chromatography plates were visualized by exposure to
ultraviolet light. Organic solutions were concentrated on rotary evaporators at ~20 Torr
(house vacuum) at 3540 °C. Commercial reagents and solvents were used as received.
Nuclear magnetic resonance (NMR) spectra are recorded in parts per million from

internal tetramethylsilane on the d scale.



2. Evaluation of Conditions

Table S1. Evaluation of bases, solvents and temperatures for the first catalysis

cycle
Me]/Me MeIMe Me-Me

Ph H,N H,N~ ~COOBn HN™ ~COOBn

Me Z PhIO (1.1equiv) (1 equiv) _ (aequiv) Memph
MeOH, rt, 5 mim solvent solvent, N\\<Me

NHTs r.t., 5 min temp, time
Me
1 8
entry a solvent Temperature (°C) Time (h) yield (%)

1 3.0 MeCN 80 3 78
2 3.0 MeCN 80 1 69
3 3.0 MeCN 80 6 77
4 3.0 MeCN 50 3 39
5 3.0 MeCN 25 3 0
6 1.2 DCE 80 1 32
7 2.0 DCE 80 1 44
8 3.0 DCE 80 1 65
9 3.0 DMF 80 3 68
10 3.0 toluene 80 3 47
11 3.0 1,4-dioxane 80 3 42



3. Representative Procedure and Spectral Data of Products

3.1 Representative Procedure
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To a solution of 4-methyl-2-(2-phenylethynyl)benzenamine 1 (0.1 mmol) in MeOH
(2.0 mL) was added PhIO (0.11 mmol) at 25 °C. After 5 min, the reaction mixture was

concentrated in vacuo. The resulting crude product was mixed with a solution of 2-

methylpropan-1-amine (0.1 mmol) in MeCN (2.0 mL), and the resulting mixture was

stirred at 25 °C for another 5 min. After the substrates were completely consumed

(monitored by TLC analysis), benzyl L-valinate (0.3 mmol) was added and the reaction

mixture was warmed to 80 °C and stirred for 3 h. The mixture was then concentrated

under reduced pressure. The residue was purified by flash column chromatography on

silica gel (petroleum ether/ethyl acetate = 10/1) to furnish the desired compound 8.

3.2 Spectral Data of Products
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N,1-diisobutyl-5-methyl-2-phenyl-1H-indol-4-amine (22 mg,
67 %): yellow oil; 'TH NMR (400 MHz, CDCl;) 6 7.49 — 7.34 (m,
5H), 6.95 (d, J = 8.2 Hz, 1H), 6.78 (d, J = 8.2 Hz, 1H), 6.59 (s,
1H), 3.95 (d, J = 7.5 Hz, 2H), 3.34 (d, J = 6.7 Hz, 2H), 2.31 (s,
3H), 2.03 (hept, J=7.1 Hz, 1H), 1.92 (hept, /= 6.7 Hz, 1H), 1.01
(d, /= 6.6 Hz, 6H), 0.63 (d, /= 6.7 Hz, 6H); 13*C NMR (100 MHz,
CDCly) 0 139.8, 139.4, 138.5, 133.9, 129.5, 128.3, 127.5, 124.9,
118.5,113.0, 101.5, 101.0, 55.5, 51.2, 29.4, 28.6, 20.5, 20.1, 17.6;
HRMS m/z calcd for C,3H3N, ([M+H]): 335.2482, found
335.2490.
Benzyl (1-isobutyl-5-methyl-2-phenyl-1H-indol-4-yl)-L-
valinate (37 mg, 78 %): yellow oil; 'TH NMR (400 MHz, CDCl;)
07.45-17.34 (m, SH), 7.27 — 7.22 (m, 3H), 7.19 — 7.15 (m, 2H),
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6.95 (d, J= 8.3 Hz, 1H), 6.84 (d, J = 8.2 Hz, 1H), 6.49 (s, 1H),
5.07 - 5.00 (m, 2H), 4.41 (d, J = 5.9 Hz, 1H), 4.16 (s, 1H), 3.94
(d, J=17.5Hz, 2H), 2.36 (s, 3H), 2.25 — 2.13 (m, 1H), 2.00 (hept,
J=6.9Hz, 1H), 1.12 (d, /= 6.9 Hz, 3H), 1.05 (d, /= 6.8 Hz, 3H),
0.62 — 0.60 (m, 6H); '*C NMR (100 MHz, CDCls) 6174.4, 140.1,
138.3, 137.8, 135.6, 133.8, 129.5, 128.4, 128.3, 128.2, 128.1,
127.5, 125.0, 119.2, 115.1, 103.0, 100.3, 66.4, 64.7, 51.2, 32.5,
28.7, 20.0, 19.0, 18.8, 17.4; HRMS m/z calcd for C;;H;7N,0,
([M+H]"): 469.2850, found 469.2843.
Me. _Me Benzyl (1-butyl-5-methyl-2-phenyl-1H-indol-4-yl)-L-valinate
HN” > COOBN (33 mg, 70 %): yellow oil; "H NMR (400 MHz, CDCl;) ¢ 7.45 —
N pp 7.38 (m, SH), 7.27 —7.25 (m, 3H), 7.19 — 7.17 (m, 2H), 6.96 (dd,
\\L J=8.4,2.5Hz 1H), 6.85 (dd, J= 8.5, 2.5 Hz, 1H), 6.49 (d, J =
Me 2.8 Hz, 1H), 5.09 — 5.01 (m, 2H), 4.42 (d, /= 4.8 Hz, 1H), 4.19
(s, 1H),4.07 (t,J= 6.9 Hz, 2H), 2.36 (s, 3H), 2.23 — 2.15 (m, 1H),
1.64 (p, J=8.0 Hz, 2H), 1.17 — 1.11 (m, 5H), 1.05 (d, J= 6.7 Hz,
3H), 0.78 (t, J = 6.3 Hz, 3H). 3C NMR (100 MHz, CDCI3) ¢
174.4, 139.7, 138.0, 137.9, 135.6, 133.5, 129.4, 128.4, 128.2,
128.1, 127.6, 125.1, 119.2, 115.1, 102.5, 100.1, 66.2, 64.7, 43.8,
32.5, 31.9, 20.0, 19.0, 18.8, 17.4, 13.6. HRMS m/z calcd for
C;31H37N,0, ([M+H]"): 469.2850, found 469.2836.
IMe Benzyl (5-methyl-2-phenyl-1-propyl-1H-indol-4-yl)-L-
HN" COOBn  yalinate (35 mg, 76 %): yellow oil; 'H NMR (400 MHz, CDCls)
H—Ph 07.45—-17.37 (m, SH), 7.27 — 7.24 (m, 3H), 7.19 — 7.17 (m, 2H),

I

6.96 (dd, J= 8.4, 2.3 Hz, 1H), 6.85 (dd, J= 8.4, 2.4 Hz, 1H), 6.50
Me

10 (d, J=2.4 Hz, 1H), 5.09 - 5.01 (m, 2H), 4.42 (d, J= 5.4 Hz, 1H),
4.19 — 4.02 (m, 3H), 2.36 (s, 3H), 2.20 — 2.17 (m, 1H), 1.69 (h, J

=7.7 Hz, 2H), 1.12 (d, J = 6.6 Hz, 3H), 1.05 (d, J = 6.4 Hz, 3H),
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0.74 (t, J = 7.2 Hz, 3H). 3C NMR (100 MHz, CDCI3) § 174.4,
139.8, 138.1, 137.9, 135.6, 133.5, 129.3, 128.4, 128.2, 128.1,
127.6, 125.1, 119.2, 115.1, 102.5, 100.1, 66.5, 64.7, 45.6, 32.5,
23.2, 19.0, 18.8, 17.4, 11.3. HRMS m/z caled for C3;HzoN,0,Si
(IM+HT*): 455.2693, found 455.2670.

Benzyl (1-isopropyl-5-methyl-2-phenyl-1H-indol-4-yl)-L-
valinate (28 mg, 61 %): yellow oil; 'H NMR (400 MHz, CDCl;)
0 7.44 —7.39 (m, 5H), 7.27 — 7.25 (m, 3H), 7.19 — 7.17 (m, 2H),
7.08 (dd, J= 8.6, 2.5 Hz, 1H), 6.91 (dd, J= 8.5, 2.5 Hz, 1H), 6.43
(d, J=2.6 Hz, 1H), 5.09 — 5.01 (m, 2H), 4.62 (hept, J = 8.9 Hz,
1H),4.37 (dd,J=5.9,2.6 Hz, 1H), 4.14 (s, 1H), 2.35 (s, 3H), 2.18
(q, /=6.7,6.1 Hz, 1H), 1.59 (d, /= 6.8 Hz, 3H), 1.55 (d, J=5.3
Hz, 3H), 1.12 (d, J = 6.4 Hz, 3H), 1.05 (d, J = 6.3 Hz, 3H). 13C

NMR (100 MHz, CDCI3) ¢ 174.5, 139.8, 138.0, 136.0, 135.6,

134.0, 129.6, 128.4, 128.3, 128.2, 128.1, 127.6, 124.6, 120.4,
115.2, 105.1, 100.1, 66.4, 64.8, 47.8, 32.5, 21.5, 21.4, 19.0, 18.8,
17.3. HRMS m/z calcd for C;30H35N,O, ([M+H]"): 455.2693,
found 455.2683.

Benzyl  (1-(tert-butyl)-5-methyl-2-phenyl-1H-indol-4-yl)-L-
valinate (25 mg, 53 %): yellow oil; '"H NMR (400 MHz, CDCl;)
0 7.41—7.38 (m, 2H), 7.34 — 7.32 (m, 3H), 7.28 — 7.25 (m, 3H),
7.20 (dd, J = 8.6, 0.8 Hz, 1H), 7.16 — 7.14 (m, 2H), 6.90 (d, J =
8.6 Hz, 1H), 6.27 (d, J = 0.8 Hz, 1H), 5.06 — 5.00 (m, 2H), 4.28
(d,J=6.1 Hz, 1H), 4.08 (s, 1H), 2.35 (s, 3H), 2.19 - 2.10 (m, 1H),
1.56 (s, 9H), 1.09 (d, J = 6.8 Hz, 3H), 1.02 (d, J = 6.8 Hz, 3H); 13C
NMR (100 MHz, CDCI3) ¢ 174.5, 140.3, 138.4, 137.9, 137.6,
135.6, 130.2, 128.4, 128.2, 128.1, 127.3, 124.1, 120.9, 115.5,
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108.1, 103.8, 66.4, 65.0, 58.6, 32.4,32.0, 19.0, 18.8, 17.2; HRMS
m/z caled for C3;H37N,0, ([M+H]"): 469.2850, found 469.2865.

Benzyl (1-cyclopentyl-5-methyl-2-phenyl-1H-indol-4-yl)-L-
valinate (36 mg, 76 %): yellow solid, m.p. 109-110 °C; "H NMR
(400 MHz, CDCl3) 6 7.44 — 7.38 (m, 5H), 7.27 — 7.25 (m, 3H),
7.19 —7.17 (m, 2H), 6.95 (dd, J = 8.5, 2.4 Hz, 1H), 6.90 (dd, J =
8.5, 2.5 Hz, 1H), 6.43 (d, J = 2.6 Hz, 1H), 5.09 — 5.01 (m, 2H),
4.75 (h,J=9.0,8.3 Hz, 1H),4.38 (d,/=4.2 Hz, 1H), 4.13 (s, 1H),
241 - 232 (m, 5H), 2.23 — 2.14 (m, 1H), 2.00 — 1.93 (m, 4H),
1.65 —1.64 (m, 2H), 1.12 (d, /= 6.5 Hz, 3H), 1.05 (d, /= 6.4 Hz,
3H). 3C NMR (100 MHz, CDCI3) § 174.5, 140.5, 138.2, 135.6,
135.5, 133.9, 129.5, 128.4, 128.3, 128.2, 128.1, 127.6, 124.6,
120.3, 115.2, 104.7, 99.8, 66.5, 64.8, 57.0, 32.5, 29.9, 29.8, 25.3,
19.0, 18.8, 17.4. HRMS m/z calcd for C;,H37;N,O, ([M+H]"):
481.2850, found 481.2833.

Benzyl (1-cyclopropyl-5-methyl-2-phenyl-1H-indol-4-yl)-L-
valinate (28 mg, 62 %): yellow oil; '"H NMR (400 MHz, CDCl;)
0 7.60 —7.57 (m, 2H), 7.40 (t, J= 7.4 Hz, 2H), 7.33 (t, J= 7.3 Hz,
1H), 7.26 (s, 3H), 7.21 — 7.15 (m, 2H), 7.07 (d, J = 8.0 Hz, 1H),
6.97 (d, J=8.3 Hz, 1H), 6.51 (s, 1H), 5.07 (d, J = 12.3 Hz, 1H),
5.02 (d, J=12.3 Hz, 1H), 4.39 (d, J = 6.0 Hz, 1H), 4.14 (s, 1H),
3.37 (tt, J = 7.0, 3.7 Hz, 1H), 2.35 (s, 3H), 2.23 — 2.15 (m, 1H),
1.12 (d,J=6.9 Hz, 3H), 1.05 (d, /= 6.8 Hz, 3H), 0.94 — 0.89 (m,
2H), 0.64 — 0.60 (m, 2H). 3C NMR (100 MHz, CDCI3) J 174.4,
140.0, 139.5, 137.9, 135.6, 133.6, 128.7, 128.4, 128.2, 128.1,
127.1, 125.2, 118.7, 115.3, 103.4, 99.9, 66.5, 64.7, 32.4, 26.0,
19.0, 18.8, 17.5, 9.0. HRMS m/z calcd for C3oH33N,0, ([M+H]"):

453.2537, found 453.2521.
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Benzyl (1-benzyl-5-methyl-2-phenyl-1H-indol-4-yl)-L-
valinate (39 mg, 78 %): yellow oil; '"H NMR (400 MHz, CDCl;)
07.41—7.32 (m, 5SH), 7.28 — 7.17 (m, 8H), 7.02 — 7.00 (m, 2H),
6.88 (d, J = 8.3 Hz, 1H), 6.65 — 6.63 (m, 2H), 5.29 (s, 2H), 5.08
(s, 2H), 4.46 (d, J=5.9 Hz, 1H), 4.20 (s, 1H), 2.34 (s, 3H), 2.28 —
2.17 (m, 1H), 1.15 (d, /= 6.9 Hz, 3H), 1.08 (d, J = 6.8 Hz, 3H);
3C NMR (100 MHz, CDCl3) 6 174.4, 140.1, 138.3, 137.8, 135.6,
133.8, 129.5, 128.4, 128.3, 128.2, 128.1, 127.5, 125.0, 119.2,
115.1, 103.0, 100.3, 66.4, 64.7, 51.2, 32.5, 28.7, 20.0, 19.0, 18.8,
17.4; HRMS m/z calcd for C34H35N,O,([M+H]"): 503.2693, found

503.2679.

Benzyl (1-(4-methoxybenzyl)-5-methyl-2-phenyl-1H-indol-4-
yl)-L-valinate (35 mg, 66 %): yellow oil; 'H NMR (400 MHz,
CDCly) 0 7.39 — 7.34 (m, 5H), 7.26 — 7.25 (m, 3H), 7.20 — 7.18
(m, 2H), 6.92 (d, J = 7.9 Hz, 2H), 6.88 (d, J = 8.3 Hz, 1H), 6.77
(d, J=8.0 Hz, 2H), 6.66 (d, J = 8.2 Hz, 1H), 6.62 (s, 1H), 5.23 (s,
2H), 5.07 (s, 2H), 4.45 (d, J = 4.3 Hz, 1H), 4.16 (s, 1H), 3.75 (s,
3H), 2.34 (s, 3H), 2.22 (h, J = 5.9 Hz, 1H), 1.15 (d, J = 6.6 Hz,
3H), 1.08 (d, J = 6.4 Hz, 3H). 3C NMR (100 MHz, CDCI3) 6
174.4, 158.6, 140.1, 138.7, 137.9, 135.6, 132.9, 130.4, 129.1,
128.4, 128.2, 128.1, 127.7, 127.1, 125.5, 119.2, 115.4, 114.0,
103.0, 100.3, 66.5, 64.8, 55.2,47.2,32.5, 19.0, 18.8, 17.5. HRMS
m/z calcd for C35sH37N,05 ([M+H]"): 533.2799, found 533.2781.

Ethyl (1-(2,4-dimethoxybenzyl)-5-methyl-2-phenyl-1H-indol-
4-yl)-L-valinate (36 mg, 72 %): yellow solid, m.p. 79-80 °C; 'H
NMR (400 MHz, CDCl5) 6 7.44 — 7.41 (m, 2H), 7.38 — 7.31 (m,

3H), 6.87 (d, J = 8.2 Hz, 1H), 6.65 (s, 1H), 6.62 (d, J = 8.3 Hz,
7
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1H), 6.49 (d, J = 8.3 Hz, 1H), 6.46 (d, J = 2.4 Hz, 1H), 5.20 (s,
2H), 4.42 (d, J = 5.7 Hz, 1H), 4.22 — 4.08 (m, 3H), 3.80 (s, 3H),
3.75 (s, 3H), 2.38 (s, 3H), 2.27 — 2.19 (m, 1H), 1.22 — 1.16 (m,
6H), 1.11 (d, J = 6.8 Hz, 3H). 3C NMR (100 MHz, CDCI3) 6
174.4, 159.8, 157.0, 140.2, 138.8, 138.0, 133.0, 128.8, 128.4,
127.6,127.3,125.4,119.1,118.9,115.2,103.9, 102.9, 100.1, 98.2,
64.6, 60.6, 55.3, 55.2, 42.8, 32.5, 18.9, 17.5, 14.2. HRMS m/z
calcd for C3;H37N,0,4 ([M+H]"): 501.2748, found 501.2756.

Benzyl  (1-(2-hydroxyethyl)-5-methyl-2-phenyl-1H-indol-4-
yl)-L-valinate (35 mg, 76 %): yellow oil; 'H NMR (400 MHz,
CDCly) 0 7.49 — 7.46 (m, 2H), 7.44 — 7.34 (m, 3H), 7.27 — 7.23
(m, 3H), 7.19 - 7.16 (m, 2H), 6.96 (d, J = 8.3 Hz, 1H), 6.87 (d, J
= 8.3 Hz, 1H), 6.53 (s, 1H), 5.07 — 4.99 (m, 2H), 4.40 (d, /= 6.0
Hz, 1H),4.23 -4.20 (m, 3H), 3.75 (t,J=5.9 Hz, 2H), 2.35 (s, 3H),
2.18 (h, J = 6.6 Hz, 1H), 1.62 (s, 1H), 1.12 (d, J = 6.8 Hz, 3H),
1.05 (d, J = 6.7 Hz, 3H); '3C NMR (100 MHz, CDCI3) ¢ 174.4,
140.0, 138.2, 137.9, 135.5, 132.9, 129.6, 128.5, 128.4, 128.2,
128.1, 127.8, 125.5, 119.2, 115.5, 102.4, 100.8, 66.5, 64.7, 61.4,
459, 32.4, 19.0, 18.8, 17.4; HRMS m/z calcd for CyoH33N,0;
([M+H]"): 457.2486, found 457.2473.

Benzyl (5-methyl-1-(2-methylallyl)-2-phenyl-1H-indol-4-yl)-
L-valinate (32 mg, 69 %): yellow oil; '"H NMR (400 MHz, CDCl5)
0749 —7.46 (m, 2H), 7.42 — 7.33 (m, 3H), 7.27 — 7.23 (m, 3H),
7.18 —7.16 (m, 2H), 6.94 (d, /= 8.2 Hz, 1H), 6.74 (d, /= 8.2 Hz,
1H), 6.58 (s, 1H), 5.09 — 5.02 (m, 2H), 4.87 (t, J = 1.5 Hz, 1H),
4.54 (t,J=1.4Hz, 1H), 4.52 (s, 2H), 4.43 (d,J=6.0 Hz, 1H), 4.19
(s, 1H), 2.35 (s, 3H), 2.21 (h, J = 6.7 Hz, 1H), 1.67 (s, 3H), 1.14

(d,J= 6.9 Hz, 3H), 1.07 (d, J= 6.8 Hz, 3H); 1*C NMR (100 MHz,
8
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CDCI3) 6 174.4, 141.2, 140.0, 138.7, 137.8, 135.5, 133.0, 128.8,
128.4, 128.4, 128.2, 128.1, 127.7, 1254, 119.1, 115.3, 111.3,
102.9, 100.0, 66.4, 64.8, 49.9, 32.5, 20.1, 19.0, 18.8, 17.5; HRMS
m/z caled for C3;H35N,0, ([M+H]"): 467.2693, found 467.2699.

Benzyl (5-methyl-2-phenyl-1-(prop-2-yn-1-yl)-1H-indol-4-yl)-
L-valinate (29 mg, 65 %): yellow oil; '"H NMR (400 MHz, CDCl5)
0 7.58 —7.55 (m, 2H), 7.48 — 7.44 (m, 2H), 7.41 — 7.37 (m, 1H),
7.28 —7.24 (m, 3H), 7.20 - 7.17 (m, 2H), 7.02 (d, /= 8.3 Hz, 1H),
6.97 (dd,J=8.2,0.8 Hz, 1H), 6.57 (d, /= 0.8 Hz, 1H), 5.09 — 5.02
(m, 2H), 4.75 — 4.74 (m, 2H), 4.41 (d, J = 5.9 Hz, 1H), 4.18 (s,
1H), 2.36 (s, 3H), 2.35 (t, /= 2.7 Hz, 1H), 2.24 — 2.15 (m, 1H),
1.12 (d,J= 6.9 Hz, 3H), 1.06 (d, J = 6.8 Hz, 3H); 3C NMR (100
MHz, CDCI3) ¢ 174.3, 139.2, 138.3, 138.1, 135.5, 132.4, 129.1,
128.7, 128.4, 128.2, 128.1, 127.9, 125.8, 119.1, 115.9, 102.2,
100.6, 79.1, 72.5, 66.5, 64.7, 34.2, 32.4, 19.0, 18.8, 17.5; HRMS
m/z calcd for C30H3N,O, ([M+H]"): 451.2380, found 451.2365

Methyl 2-((1-benzyl-5-methyl-2-phenyl-1H-indol-4-yl)amino)
-3-phenylpropanoate (30 mg, 63 %): brown oil; 'H NMR (400
MHz, CDCl;) ¢ 7.38-7.15 (m, 13 H), 7.00 (d, J = 7.0 Hz, 2 H),
6.87 (d, /J=8.2 Hz, 1 H), 6.63 (d, J=8.2 Hz, 1 H), 6.38 (s, 1 H),
528 (s,2H),4.80 (t,J=6.2Hz, 1 H),4.21 (s, 1 H), 3.62 (s, 3 H),
3.21-3.16 (m, 2 H), 2.28 (s, 3 H); *C NMR (100 MHz, CDCl;) 6
174.7, 140.4, 138.7, 138.4, 137.5, 137.1, 132.8, 129.6, 129.1,
128.7, 128.5, 128.4, 127.8, 127.1, 126.9, 126.0, 125.6, 119.7,
116.0, 103.3, 100.2, 60.9, 51.9, 47.9, 40.7, 17.4; HRMS m/z calcd
for C;,H31N,O, ([M+H]"): 475.2386, found 475.2375.

Methyl 2-((1-benzyl-5-methyl-2-phenyl-1H-indol-4-yl)amino)
9
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propanoate (31 mg, 78 %): brown oil; 'H NMR (400 MHz,
CDCl;) 6 7.44-7.34 (m, 5 H), 7.28-7.22 (m, 3 H), 7.04-7.00 (m, 2
H), 6.99 (d, J=7.7 Hz, 1 H), 6.66 (d, J= 7.8 Hz, 1 H), 6.61 (s, 1
H), 5.29 (s, 2 H), 4.65-4.60 (m, 1 H), 4.23 (s, 1 H), 3.70 (s, 3 H),
2.37 (s, 3 H), 1.54 (d, J = 6.0 Hz, 3 H); 3C NMR (100 MHz,
CDCl;) 0 176.0, 140.5, 138.6, 138.4, 137.7, 132.9, 129.1, 128.7,
128.5,127.9,127.1,126.0,125.5,119.8, 116.0, 103.3, 100.2, 55.0,
52.1, 47.8, 20.6, 17.5; HRMS m/z calcd for C,sH,7N,O,
([M+HT"): 399.2073, found 399.2066.

Methyl 2-((1-benzyl-5-methyl-2-phenyl-1H-indol-4-yl)amino)-
3-methylpentanoate (24 mg, 55 %): brown oil; 'H NMR (400
MHz, CDCl;) 6 7.45-7.15 (m, 8 H), 7.04-7.00 (m, 2 H), 6.88 (d, J
= 8.3 Hz, 1 H), 6.68-6.60 (m, 2 H), 5.29 (s, 2 H), 4.49 (d, /= 5.8
Hz, 1 H), 4.24 (s, 1 H), 3.66 (s, 3 H), 2.37 (s, 3 H), 1.99-1.97 (m,
1 H), 1.92-1.85 (m, 1 H), 1.42-1.30 (m, 1 H), 1.05-0.98 (m, 6 H);
3C NMR (100 MHz, CDCl3) 6 174.9, 140.2, 138.7, 138.4, 138.0,
129.1, 128.7, 128.5, 127.8, 127.0, 126.0, 125.6, 119.4, 115.5,
103.0, 100.3, 63.7, 51.6, 47.8,39.4,25.9, 17.5, 15.4, 12.0; HRMS
m/z caled for C9H33N,0, ([M+H]Y): 441.2542, found 441.2534.

Methyl 2-((1-benzyl-5-methyl-2-phenyl-1H-indol-4-yl)amino)-
4-methylpentanoate (35 mg, 80 %): brown oil; 'H NMR (400
MHz, CDCls) 6 7.42-7.12 (m, 8 H), 7.01-6.98 (m, 2 H), 6.88 (d, J
=8.3 Hz, 1 H), 6.70-6.60 (m, 2 H), 5.29 (s, 2 H), 4.60 (t, J= 7.1
Hz, 1 H),3.65(s,3 H),2.36 (s, 3 H), 1.98-1.92 (m, 1 H), 1.98-1.92
(m, 1 H), 1.80-1.72 (m, 2 H), 1.04-0.96 (m, 6 H); 13C NMR (100
MHz, CDCly) ¢ 175.9, 140.4, 138.7, 138.4, 137.8, 133.0, 129.1,
128.7, 128.6, 127.8, 127.1, 126.0, 125.5, 120.7, 116.4, 103.2,

100.2, 58.2, 52.2, 51.9, 47.9, 44.1, 25.1, 22.9, 22.8, 17.7, 17.6;
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HRMS m/z caled for CyoH33N,0, ([M+H]): 441.2542, found
441.2529.

Methyl 2-((1-benzyl-5-methyl-2-phenyl-1H-indol-4-yl)amino)
-3-(1H-indol-3-yl)propanoate (38 mg, 73 %); brown oil; 'H
NMR (400 MHz, CDCl;) 6 8.02 (s, 1 H), 7.61 (d,J=7.8 Hz, 1 H),
7.35-7.12 (m, 10 H), 7.10-6.98 (m, 4 H), 6.86 (d,/=8.3 Hz, 1 H),
6.62 (d,/J=8.2Hz 1 H), 6.41 (s, 1 H), 527 (s, 2 H), 4.92 (t,J =
59 Hz, 1 H), 3.58 (s, 3 H), 3.39 (dd, J=14.3, 5.9 Hz, 2 H), 2.27
(s, 3 H);; 3C NMR (100 MHz, CDCl3) § 175.2, 140.3, 138.8,
137.8, 136.1, 132.7, 129.0, 128.7, 128.5, 127.7, 127.1, 126.0,
125.6, 123.2, 122.1, 119.5, 119.4, 118.8, 115.7, 111.2, 111.0,
103.0, 100.3, 60.1, 52.0, 47.9, 30.2, 17.4; HRMS m/z calcd for
Cs34H3,N30, ([M+H]): 514.2495, found 514.2480.

Methyl 2-((1-benzyl-5-methyl-2-phenyl-1H-indol-4-yl)
amino)- 4-(methylthio)butanoate (34 mg, 73 %): brown oil; 'H
NMR (400 MHz, CDCl;) 6 7.48-7.23 (m, 8 H), 7.01 (d, J = 6.7
Hz, 2 H), 6.89 (d, /=8.1 Hz, 1 H), 6.71-6.63 (m, 2 H), 5.29 (s, 2
H), 4.75-4.70 (m, 1 H), 4.19 (s, 1 H), 3.68 (s, 3 H), 2.78-2.72 (m,
2 H), 2.38 (s, 3 H), 2.25-2.15 (m, 2 H), 2.09 (s, 3 H); *C NMR
(100 MHz, CDCly) ¢ 175.1, 140.5, 138.7, 138.4, 137.6, 132.8,
129.1, 128.7, 128.6, 127.9, 127.1, 126.0, 125.6, 119.7, 116.0,
103.5, 100.2, 58.4, 52.2, 47.9, 33.9, 30.4, 17.5, 15.5; HRMS m/z
calcd for CysH3N,O,S ([M+H]"): 459.2106, found 459.2106.
Dimethyl 2-((1-benzyl-5-methyl-2-phenyl-1H-indol-4-
yl)amino) pentanedioate (32 mg, 70 %): brown oil; 'H NMR
(400 MHz, CDCl;) 0 7.48-7.15 (m, 8 H), 7.01-6.98 (m, 2 H), 6.89

(d, J = 8.2 Hz, 1 H), 6.70-6.66 (m, 2 H), 5.30 (s, 2 H), 4.89 (t, J =
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5.6 Hz, 1 H), 4.47 (s, 1 H), 3.72 (s, 3 H), 3.71 (s, 3 H), 2.98 (d, J
=4.7Hz,2 H), 2.37 (s, 3 H); BC NMR (100 MHz, CDCl3) 6 173.7,
171.4, 140.7, 138.6, 138.3, 137.1, 132.8, 129.1, 128.7, 128.6,
127.9, 127.1, 126.0, 125.5, 120.0, 116.7, 103.9, 100.0, 56.3, 52.4,
51.9, 47.9, 38.5, 17.3; HRMS m/z calcd for CysHy9N,O4
([M+H]"): 457.2127, found 457.2122.

Dimethyl 2-((1-benzyl-5-methyl-2-phenyl-1H-indol-4-
yl)amino) pentanedioate (33 mg, 71 %): brown oil; 'H NMR
(400 MHz, CDCl;) 6 7.48-7.40 (m, 2 H), 7.39-7.32 (m, 3 H), 7.23-
7.15 (m, 3 H), 7.03-6.98 (m, 2 H), 6.88 (d, /= 6.5 Hz, 1 H), 6.66
(d, J=82Hz 1 H), 6.58 (s, | H), 5.29 (s, 2 H), 4.62 (t, J= 7.1
Hz, 1 H), 4.18 (s, 1 H), 3.67 (s, 3 H), 3.65 (s, 3 H), 2.68-2.59 (m,
2 H), 2.37 (s, 3 H), 2.25-2.12 (m, 2 H); *C NMR (100 MHz,
CDCly) 0 174.9, 173.5, 140.5, 138.6, 138.3, 137.5, 132.8, 129.1,
128.7, 128.5, 127.9, 127.1, 126.0, 125.6, 119.6, 116.1, 103.5,
100.1, 58.6, 52.1, 51.7, 47.9, 30.3, 29.4, 17.5; HRMS m/z calcd
for C,9H31N,O4 ([M+H]): 471.2284, found 471.2275.

Methyl 2-((1-benzyl-5-methyl-2-phenyl-1H-indol-4-yl)amino)
-3-hydroxybutanoate (24 mg, 55 %): brown oil; '"H NMR (400
MHz, CDCl;) 6 7.44-7.23 (m, 8 H), 7.01 (d, /J=6.0 Hz, 2 H), 6.89
(d, J=7.8 Hz, 1 H), 6.75-6.68 (m, 2 H), 5.29 (s, 2 H), 4.38-4.36
(m, 1 H), 4.11-4.00 (m, 1 H), 3.67 (s, 3 H), 2.39 (s, 3 H), 1.39-1.35
(m, 3 H); B3C NMR (100 MHz, CDCl;) ¢ 174.3, 140.8, 138.6,
138.3, 137.5, 132.7, 129.2, 128.8, 128.6, 128.0, 127.2, 126.0,
125.5, 120.1, 116.7, 104.3, 100.1, 68.9, 66.1, 52.2, 47.9, 19.3,
17.3; HRMS m/z calcd for Cy;H,9N,O5; ([M+H]"): 429.2178,
found 429.2173.
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Methyl 2-((1-benzyl-5-methyl-2-phenyl-1H-indol-4-yl)
amino)- 3-hydroxypropanoate (24 mg, 58 %): brown oil; 'H
NMR (400 MHz, CDCl3) 6 7.45-7.18 (m, 8 H), 7.02 (d, J = 7.0
Hz, 2 H), 6.91 (d, /= 8.2 Hz, 1 H), 6.73-6.68 (m, 2 H), 5.30 (s, 2
H), 4.69 (t, J=5.0 Hz, 1 H), 4.08-4.00 (m, 1 H), 3.91-3.83 (m, 1
H), 3.74 (s, 3 H), 2.42 (s, 3 H); 13C NMR (100 MHz, CDCl;) ¢
173.6, 140.8, 138.5, 138.2, 137.4, 132.7, 129.2, 128.7, 128.6,
128.0,127.1,126.0, 125.5,120.0, 116.8, 110.0, 104.1, 100.0, 63.9,
61.4, 52.4, 479, 17.3; HRMS m/z calcd for C,sH,7N,O3

(IM+H]"): 415.2022, found 415.2016.

Methyl 2-((1-benzyl-5-methyl-2-phenyl-1H-indol-4-yl)amino)
-3-(4-hydroxyphenyl)propanoate (36 mg, 73 %): brown oil; 'H
NMR (400 MHz, CDCl3) 6 7.42-7.19 (m, 8 H), 7.07 (d, J = 8.3
Hz,2 H), 7.00 (d, /J=7.1 Hz, 2 H), 6.87 (d, /= 8.2 Hz, 1 H), 6.72
(d, /J=8.3Hz,2 H), 6.63 (d,J=8.2 Hz, 1 H), 6.38 (s, 1 H), 5.28
(s,2 H),4.75 (t, J=6.1 Hz, 1 H), 3.63 (s, 3 H), 3.13-3.10 (m, 2
H), 2.28 (s, 3 H); 3C NMR (100 MHz, CDCl;) 6 174.9, 154.7,
140.4, 138.7, 138.4, 137.5, 132.8, 130.7, 129.1, 128.9, 128.7,
128.5, 127.8, 127.1, 126.0, 125.6, 119.6, 115.9, 115.4, 103.3,
100.2, 61.0, 52.0, 47.8, 39.7, 17.4; HRMS m/z caled for
Cs:H31N,0; ([M+H]Y): 491.2335, found 491.2324.

Methyl (1-benzyl-5-methyl-2-phenyl-1H-indol-4-yl)-L-
prolinate (17 mg, 40 %): yellow oil; 'H NMR (400 MHz, CDCl5)
07.44 — 7.41 (m, 2H), 7.39 — 7.34 (m, 3H), 7.28 — 7.24 (m, 3H),
7.07 —7.04 (m, 2H), 6.98 (d, /= 8.3 Hz, 1H), 6.91 (d, /= 8.3 Hz,
1H), 6.51 (s, 1H), 5.31 (s, 2H), 4.56 (dd, J=9.0, 3.3 Hz, 1H), 3.65
—3.56 (m, 4H), 3.33 (td, J = 8.3, 6.6 Hz, 1H), 2.44 (s, 3H), 2.30 —

2.02 (m, 4H); '*C NMR (100 MHz, CDCI3) § 175.8, 140.9, 138.9,

13



138.3, 138.3, 132.7, 129.1, 128.7, 128.6, 128.5, 128.0, 127.1,
126.0, 125.0, 124.9, 107.9, 100.1, 63.6, 53.4, 51.5, 47.8, 31.0,
26.0, 17.7. HRMS m/z calcd for Cy3Hy9N,O, ([M+H]"): 425.2224,
found 425.2235.

Methyl 2-((1-benzyl-5-methyl-2-phenyl-1H-indol-4-yl)amino)
-6-(((benzyloxy)carbonyl)amino)hexanoate (46 mg, 78 %):
brown oil; 'TH NMR (400 MHz, CDCl;) ¢ 7.52-7.20 (m, 13 H),
7.00 (d,/J=7.0Hz, 2 H), 6.88 (d,/=8.2 Hz, 1 H), 6.65 (d,J=8.2
Hz, 1 H), 6.59 (s, 1 H), 5.28 (s, 2 H), 5.07 (s, 2 H), 4.74 (s, 1 H),
4.58 (t,J=6.1 Hz, 1 H), 3.67 (s, 3 H), 3.20-3.13 (m, 2 H), 2.36 (s,
3 H), 1.90-1.80 (m, 2 H), 1.54-1.50 (m, 4 H); 3C NMR (100 MHz,
CDCl;) 6 175.3, 156.4, 140.5, 138.7, 138.4, 137.7, 136.7, 132.8,
129.1, 128.7, 128.6, 128.1, 127.9, 127.1, 126.0, 125.6, 119.6,
115.8, 103.3, 100.2, 66.6, 59.3, 52.1, 47.8, 40.8, 34.1, 29.8, 22.8,
17.5; HRMS m/z calcd for Cs;7H4N304 ([M+H]): 590.3019,
found 590.3017.

Methyl O-acetyl-N-((1-benzyl-5-methyl-2-phenyl-1H-indol-4-
yl)-L-valyl)-D-serinate (28 mg, 51 %): yellow oil; "H NMR (400
MHz, CDCl;) 6 8.02 (d, J= 8.4 Hz, 1H), 7.41 — 7.30 (m, 5H), 7.31
—7.19 (m, 3H), 7.03 (s, 2H), 6.90 (d, /= 8.2 Hz, 1H), 6.63 (d, /=
8.2 Hz, 1H), 6.47 (s, 1H), 5.28 (s, 2H), 4.95 (dt, J = 8.4, 4.2 Hz,
1H), 4.41 —4.37 (m, 2H), 4.32 (dd, /= 11.3, 3.8 Hz, 1H), 4.10 (s,
1H), 3.74 (s, 3H), 2.66 — 2.58 (m, 1H), 2.38 (s, 3H), 1.63 (s, 3H),
1.10 (d, J= 7.0 Hz, 3H), 1.05 (d, J= 7.0 Hz, 3H). 3C NMR (100
MHz, CDCI3) ¢ 174.1, 170.4, 169.8, 140.4, 138.9, 138.7, 138.2,
132.5, 129.1, 128.7, 128.5, 127.9, 127.1, 126.0, 125.4, 117.9,
113.0, 102.5, 100.0, 66.0, 63.6, 52.7, 51.4, 47.8, 31.5, 20.1, 19.7,

17.6,16.7. HRMS m/z calcd for C33H;33N305 ([M+H]"): 556.2806,
14
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found 556.2823.

Methyl O-acetyl-N-((1-benzyl-5-methyl-2-phenyl-1H-indol-4-
yl)-L-leucyl)-D-serinate (30 mg, 52 %): yellow oil; '"H NMR (400
MHz, CDCl;) 6 8.01 (d,J=8.4 Hz, 1H), 7.38 — 7.32 (m, 5H), 7.29
—7.22 (m, 3H), 7.03 (d, J= 7.0 Hz, 2H), 6.90 (d, J = 8.2 Hz, 1H),
6.62 (d, J= 8.2 Hz, 1H), 6.51 (s, 1H), 5.28 (s, 2H), 4.92 (dt, J =
8.3,4.0 Hz, 1H), 4.47 (d, J=9.5 Hz, 1H), 436 (dd, J=11.3,4.3
Hz, 1H), 4.29 (dd,J=11.3,3.8 Hz, 1H), 3.87 (s, 1H), 3.75 (s, 3H),
2.34 (s,3H),2.03 -1.96 (m, 1H), 1.90 — 1.83 (m, 1H), 1.75 - 1.68
(m, 1H), 1.60 (s, 3H), 0.99 (d, /= 6.5 Hz, 3H), 0.86 (d, /= 6.4 Hz,
3H). 13C NMR (100 MHz, CDCI3) 6 175.1, 170.4, 169.9, 140.5,
139.0, 138.2, 138.1, 132.5, 129.0, 128.7, 128.5, 127.9, 127.1,
126.0, 125.4, 117.6, 112.9, 102.4, 99.9, 63.7, 59.6, 52.8, 51.4,
47.8, 43.8, 25.2, 23.4, 21.6, 20.1, 17.7. HRMS m/z calcd for
C34H4oN305 ([M+H]): 570.2962, found 570.2964.

Methyl (1-benzyl-5-methyl-2-phenyl-1H-indol-4-yl)-L-valyl-
L-phenylalaninate (28 mg, 48 %): yellow oil; '"H NMR (400
MHz, CDCl;) 0 7.44 — 7.40 (m, 3H), 7.37 — 7.31 (m, 3H), 7.28 —
7.22 (m, 3H), 7.21 -7.16 (m, 3H), 7.05—7.03 (m, 2H), 7.00 — 6.98
(m, 2H), 6.89 (d, J = 8.3 Hz, 1H), 6.66 (d, J = 8.2 Hz, 1H), 6.54
(s, 1H), 5.32 — 5.26 (m, 2H), 4.95 (td, J = 8.1, 5.4 Hz, 1H), 4.18
(d, J=4.3 Hz, 1H), 3.94 (s, 1H), 3.48 (s, 3H), 3.12 (dd, J = 13.9,
5.5Hz, 1H), 2.97 (dd, J=13.9, 7.8 Hz, 1H), 2.46 (pd, /= 7.0, 4.4
Hz, 1H), 2.34 (s, 3H), 0.93 (d, /= 6.9 Hz, 3H), 0.85 (d, /= 6.9 Hz,
3H); 3C NMR (100 MHz, CDCI3) 6 173.7, 171.6, 140.3, 138.9,
138.2, 136.1, 132.6, 129.1, 128.7, 128.5, 128.5, 127.8, 127.1,
126.9, 126.0, 125.5, 118.9, 113.9, 103.0, 100.5, 66.6, 52.9, 52.0,

479, 37.9, 31.4, 19.5, 17.5, 16.9; HRMS m/z calcd for
15
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C37H40N303 ([M+H]+) 5743064, found 574.3077.

Methyl (1-benzyl-5-methyl-2-phenyl-1H-indol-4-yl)-L-valyl-
L-isoleucinate (25 mg, 46 %): yellow oil; '"H NMR (400 MHz,
CDCl;3) 06 7.53 (d,J=8.9 Hz, 1H), 7.43 — 7.40 (m, 2H), 7.37 - 7.31
(m, 3H), 7.29 — 7.20 (m, 3H), 7.05 - 7.03 (m, 2H), 6.89 (d, J=8.3
Hz, 1H), 6.65 (d, J= 8.3 Hz, 1H), 6.54 (s, 1H), 5.30 (s, 2H), 4.60
(dd, J=9.0, 5.3 Hz, 1H), 4.24 (s, 1H), 4.02 (s, 1H), 3.49 (s, 3H),
2.58 (qd, J = 6.9, 4.2 Hz, 1H), 2.37 (s, 3H), 1.93 — 1.83 (m, 1H),
1.40 - 1.30 (m, 1H), 1.11 (d, J= 6.9 Hz, 3H), 1.07 — 1.00 (m, 4H),
0.86 (t,J= 7.4 Hz, 3H), 0.82 (d, J = 6.9 Hz, 3H); 13C NMR (100
MHz, CDCI3) ¢ 173.8, 172.0, 140.3, 139.0, 138.8, 138.3, 132.6,
129.1, 128.7, 128.5, 127.8, 127.1, 126.0, 125.5, 118.9, 114.0,
103.0, 100.4, 66.9, 56.5, 51.7, 47.8, 37.3, 31.4, 25.0, 19.6, 17.6,
17.2, 15.5, 11.4. HRMS m/z caled for C33H4oN303 ([M+H]Y):
540.3221, found 540.3228.

Methyl O-acetyl-N-((1-(2,4-dimethoxybenzyl)-5-methyl-2-
phenyl-1H-indol-4-yl)-L-valyl)-D-serinate (34 mg, 56 %):
yellow oil; 'TH NMR (400 MHz, CDCl;) 6 8.06 (d, /= 8.4 Hz, 1H),
7.38 —7.29 (m, 5H), 6.90 (d, J= 8.3 Hz, 1H), 6.63 (d, /= 8.2 Hz,
1H), 6.54 (d, J = 8.4 Hz, 1H), 6.48 — 6.46 (m, 2H), 6.30 (dd, J =
8.4,2.4 Hz, 1H), 5.18 (s, 2H), 4.95 (dt, J = 8.4, 4.2 Hz, 1H), 4.42
—4.38 (m, 2H), 4.33 (dd, J=11.3, 3.8 Hz, 1H), 4.08 (s, 1H), 3.81
(s, 3H), 3.76 (s, 3H), 3.75 (s, 4H), 2.67 — 2.59 (m, 1H), 2.38 (s,
3H), 1.65 (s, 3H), 1.10 (d, J = 7.0 Hz, 3H), 1.06 (d, J = 7.0 Hz,
3H). 13C NMR (100 MHz, CDCI3) ¢ 174.2, 170.4, 169.9, 159.9,
157.0, 140.5, 139.0, 138.6, 132.6, 128.8, 128.5, 127.7, 127.2,
125.3, 118.7, 117.9, 112.8, 103.9, 102.6, 99.7, 98.2, 66.0, 63.6,

55.3, 55.2, 52.7, 51.4, 42.9, 31.5, 20.1, 19.7, 17.6, 16.7. HRMS
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m/z caled for C35sH4,N;07 ([M+H]Y): 616.3017, found 616.3024.

Methyl O-acetyl-N-((1-butyl-5-methyl-2-phenyl-1H-indol-4-
yl)-L-valyl)-D-serinate (27 mg, 51 %): yellow oil; '"H NMR (400
MHz, CDCl;) 6 8.04 (d, J= 8.5 Hz, 1H), 7.45 — 7.34 (m, 5H), 6.98
(d,J=8.3 Hz, 1H), 6.84 (d, J=8.2 Hz, 1H), 6.32 (s, 1H), 4.93 (dt,
J=284,4.1 Hz, 1H), 4.38 — 4.34 (m, 2H), 4.28 (dd, /= 11.3, 3.7
Hz, 1H), 4.09 — 4.02 (m, 3H), 3.74 (s, 3H), 2.65 — 2.55 (m, 1H),
2.40 (s, 3H), 1.68 — 1.60 (m, SH), 1.18 (h, J = 7.5 Hz, 2H), 1.08
(d, J=17.0 Hz, 3H), 1.03 (d, J = 7.0 Hz, 3H), 0.79 (t, / = 7.4 Hz,
3H). BC NMR (100 MHz, CDCI3) ¢ 174.1, 170.4, 169.9, 140.0,
138.7, 138.2, 133.1, 129.4, 128.4, 127.8, 125.0, 117.8, 112.4,
102.0, 99.6, 65.9, 63.6, 52.7, 51.3, 43.8, 31.9, 31.5, 20.1, 20.0,
19.7, 17.6, 16.6, 13.6. HRMS m/z calcd for C;oH4yN;O;
([M+H]"): 522.2962, found 522.2959.

Benzyl (1-benzyl-5-methyl-2-(p-tolyl)-1H-indol-4-yl)-L-
valinate (40 mg, 78 %): yellow oil; '"H NMR (400 MHz, CDCl;)
07.29 -7.21 (m, 6H), 7.20 — 7.14 (m, 6H), 7.02 — 6.99 (m, 2H),
6.86 (d, /J=8.3 Hz, 1H), 6.63 (dd, /= 8.2, 0.8 Hz, 1H), 6.61 (d, J
= 0.8 Hz, 1H), 5.27 (s, 2H), 5.10 — 5.04 (m, 2H), 4.46 (d, /= 6.0
Hz, 1H), 2.36 (s, 3H), 2.34 (s, 3H), 2.22 (dq, J=13.5, 6.5 Hz, 1H),
1.15 (d, J= 6.9 Hz, 3H), 1.08 (d, J = 6.8 Hz, 3H); 3C NMR (100
MHz, CDCI3) 6 174.4, 140.2, 138.6, 138.4, 137.8, 137.6, 135.6,
129.9, 129.2, 129.0, 128.6, 128.4, 128.2, 128.1, 126.9, 125.9,
1254, 119.2, 115.5, 102.9, 100.0, 66.5, 64.8, 47.7, 32.5, 21.2,
19.0, 18.9, 18.8, 17.4. HRMS m/z calcd for C35H37N,0, ([M+H]"):
517.2850, found 517.2847.
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Benzyl (1-benzyl-2-(4-methoxyphenyl)-5-methyl-1H-indol-4-
yl)-L-valinate (40 mg, 75 %): yellow oil; 'H NMR (400 MHz,
CDCly) 0 7.32 — 7.28 (m, 2H), 7.27 — 7.17 (m, 8H), 7.01 — 6.99
(m, 2H), 6.89 — 6.85 (m, 3H), 6.63 (dd, J = 8.2, 0.8 Hz, 1H), 6.57
(d,/=0.9 Hz, 1H), 5.26 (s, 2H), 5.07 — 5.07 (m, 2H), 4.45 (d, J =
6.0 Hz, 1H), 4.18 (s, 1H), 3.80 (s, 3H), 2.34 (s, 3H), 2.26 — 2.17
(m, 1H), 1.15 (d, J = 6.9 Hz, 3H), 1.08 (d, J = 6.8 Hz, 3H); 1*C
NMR (100 MHz, CDCI3) ¢ 174.4, 159.4, 140.0, 138.5, 138.5,
137.8, 135.6, 130.4, 128.6, 128.4, 128.2, 128.1, 127.0, 126.0,
125.3,119.3, 115.5, 113.9, 66.5, 64.8, 55.3, 47.7, 32.5, 19.0, 18.9,
17.5. HRMS m/z calcd for C;sH37N,O5; ([M+H]"): 533.2799,
found 533.2806.

Benzyl (1-benzyl-2-(4-bromophenyl)-5-methyl-1H-indol-4-yl)-
L-valinate (46 mg, 79 %): yellow oil; '"H NMR (400 MHz, CDCl5)
07.47—7.44 (m,2H), 7.27 - 7.17 (m, 10H), 6.98 (dd, J=7.9, 1.6
Hz, 2H), 6.89 (d, J = 8.3 Hz, 1H), 6.65 — 6.63 (m, 2H), 5.25 (s,
2H), 5.07 (s, 2H), 4.43 (d, J = 6.0 Hz, 1H), 2.34 (s, 3H), 2.26 —
2.18 (m, 1H), 1.15 (d, /= 6.9 Hz, 3H), 1.08 (d, J = 6.8 Hz, 3H);
3BC NMR (100 MHz, CDCI3) ¢ 174.3, 138.9, 138.8, 138.1, 138.0,
135.5, 131.6, 130.5, 128.7, 128.4, 128.2, 128.1, 127.1, 125.9,
125.8, 122.0, 119.0, 115.6, 102.8, 100.7, 66.5, 64.8, 47.7, 32.5,
19.0, 18.8, 17.5. HRMS m/z calcd for C34H34BrN,O, ([M+H]"):
581.1798, found 581.1786.

Benzyl (1-benzyl-5-methyl-2-(4-nitrophenyl)-1H-indol-4-yl)-
L-valinate (36 mg, 66 %): yellow oil; '"H NMR (400 MHz, CDCl5)
0 8.18 (d, J = 8.8 Hz, 2H), 7.49 (d, J = 8.8 Hz, 2H), 7.31 — 7.25
(m, 6H), 7.20 — 7.18 (m, 2H), 7.03 — 7.00 (m, 2H), 6.96 (d, J=8.3

Hz, 1H), 6.79 (d, J = 0.8 Hz, 1H), 6.68 (dd, J = 8.3, 0.8 Hz, 1H),
18
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5.30 (s, 2H), 5.09 (d, J = 1.3 Hz, 2H), 4.42 (d, J = 6.0 Hz, 1H),
4.24 (s, 1H), 2.35 (s, 3H), 2.29-2.19 (m, 1H), 1.17 (d, /= 6.8 Hz,
3H), 1.10 (d, J = 6.8 Hz, 3H); '*C NMR (100 MHz, CDCI3) ¢
174.2, 146.8, 139.9, 139.2, 138.4, 137.6, 137.5, 135.5, 129.0,
128.9, 128.5, 128.2, 127.4, 127.1, 125.8, 123.9, 119.0, 115.9,
103.0, 102.8, 66.6, 65.0, 48.1, 32.6, 19.0, 18.8, 17.5. HRMS m/z
caled for C34H34N504 ([M+H]Y): 548.2544, found 548.2539.

Benzyl (1-benzyl-2-butyl-5-methyl-1H-indol-4-yl)-L-valinate
(37 mg, 77 %): yellow oil; 'H NMR (400 MHz, CDCl3) 6 7.29 —
7.26 (m, 3H), 7.23 — 7.16 (m, 5H), 6.92 (dd, J= 7.8, 1.7 Hz, 2H),
6.82 (d, J = 8.2 Hz, 1H), 6.65 (d, J = 8.2 Hz, 1H), 6.30 (s, 1H),
5.23 (s, 2H), 5.10 — 5.03 (m, 2H), 4.40 (d, J = 5.9 Hz, 1H), 2.62 —
2.58 (m, 2H), 2.32 (s, 3H), 2.26 — 2.17 (m, 1H), 1.65 — 1.57 (m,
2H), 1.37 (h, J= 7.4 Hz, 2H), 1.15 (d, /= 6.9 Hz, 3H), 1.08 (d, J
= 6.8 Hz, 3H), 0.88 (t, J = 7.3 Hz, 3H); 3C NMR (100 MHz,
CDCI3) 6 174.5, 139.5, 138.2, 137.7, 137.2, 135.7, 128.6, 128.4,
128.2, 128.1, 127.0, 125.9, 124.1, 119.1, 115.2, 102.1, 97.2, 66.4,
64.7, 46.38, 32.5, 30.6, 26.4, 22.5, 19.0, 18.9, 17.5, 13.8. HRMS
m/z caled for C3,H39N,0, ([M+H]"): 483.3006, found 483.3017.

Benzyl (1-benzyl-2-cyclopropyl-5-methyl-1H-indol-4-yl)-L-
valinate (36 mg, 77 %): yellow oil; '"H NMR (400 MHz, CDCl;)
0 7.30 - 7.27 (m, 3H), 7.26 — 7.17 (m, 5H), 7.01 — 6.98 (m, 2H),
6.83 (d, /J=8.2 Hz, 1H), 6.66 (dd, /= 8.2, 0.7 Hz, 1H), 6.17 (d, J
=0.9 Hz, 1H), 5.39 (s, 2H), 5.10 — 5.03 (m, 2H), 4.36 (d, J=5.9
Hz, 1H), 4.12 (s, 1H), 2.31 (s, 3H), 2.24 - 2.16 (m, 1H), 1.71 (ttd,
J=8.2,52,1.0Hz, 1H), 1.14 (d, /= 6.9 Hz, 3H), 1.07 (d, /= 6.8
Hz, 3H), 0.90 — 0.79 (m, 2H), 0.69 — 0.61 (m, 2H). 13C NMR (100

MHz, CDCI3) ¢ 174.5, 141.3, 138.4, 137.9, 137.5, 135.6, 128.6,
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128.5,128.2,128.1,127.0, 126.1, 124.6, 118.7, 115.1, 101.9, 96.1,
66.4, 64.7, 46.7, 32.5, 19.0, 18.8, 17.5, 7.4, 6.6, 6.3. HRMS m/z
calcd for C3;H35N,0, ([M+H]"): 467.2693, found 467.2689.

Benzyl (1-benzyl-5-methyl-2-(trimethylsilyl)-1H-indol-4-yl)-
L-valinate (27 mg, 54 %): yellow oil; '"H NMR (400 MHz, CDCl5)
07.31—7.28 (m, 3H), 7.24 — 7.17 (m, 5H), 6.88 — 6.86 (m, 2H),
6.84 (d, J = 8.3 Hz, 1H), 6.75 (s, 1H), 6.57 (d, J = 8.2 Hz, 1H),
5.38 (s, 2H), 5.13 (d, /= 12.3 Hz, 1H), 5.06 (d, /= 12.3 Hz, 1H),
4.46 (s, 1H), 4.23 (s, 1H), 2.31 (s, 3H), 2.25 (td, J = 7.0, 5.9 Hz,
1H), 1.16 (d, J = 6.9 Hz, 3H), 1.09 (d, J = 6.8 Hz, 3H), 0.22 (s,
9H). 13C NMR (100 MHz, CDCI3) § 174.4, 140.7, 139.2, 138 .4,
138.0, 135.6, 128.5, 128.3, 128.2, 127.0, 126.0, 125.7, 119.7,
114.4, 110.0, 102.2, 66.5, 64.8, 49.9, 32.6, 19.0, 18.8, 17.3, -0.4.
HRMS m/z caled for C3;H39N,0,Si ([M+H]"): 499.2775, found
499.2770.

Benzyl (1-benzyl-5-ethyl-2-phenyl-1H-indol-4-yl)-L-valinate
(40 mg, 78 %): yellow oil; 'TH NMR (400 MHz, CDCl;) 6 7.40 —
7.31 (m, 5H), 7.27 - 7.16 (m, 8H), 7.04 — 7.01 (m, 2H), 6.91 (d, J
= 8.3 Hz, 1H), 6.69 (dd, J = 8.3, 0.8 Hz, 1H), 6.66 (d, /= 0.8 Hz,
1H), 5.28 (s, 2H), 5.10 — 5.03 (m, 2H), 4.48 (d, J = 6.0 Hz, 1H),
2.79 (dq, J = 15.0, 7.5 Hz, 1H), 2.68 (dq, J = 15.0, 7.6 Hz, 1H),
2.23 (dq,J=13.6, 6.8 Hz, 1H), 1.24 (t,J=7.6 Hz, 3H), 1.16 (d, J
= 6.9 Hz, 3H), 1.08 (d, J = 6.7 Hz, 3H); '*C NMR (100 MHz,
CDCI3) 6 174.4, 140.1, 138.6, 138.4, 137.3, 135.5, 132.8, 129.1,
128.6, 128.5, 128.4, 128.2, 128.1, 127.7, 127.0, 126.0, 123.9,
121.9,119.3,103.2, 100.7, 66.5, 65.0, 47.8, 32.6, 24.0, 19.0, 18.9,
14.8. HRMS m/z calcd for C;sH37N,O, ([M+H]"): 517.2850,

found 517.2862.
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Benzyl (1-benzyl-5-butyl-2-phenyl-1H-indol-4-yl)-L-valinate
(38 mg, 70 %): yellow oil; 'TH NMR (400 MHz, CDCl;) 6 7.41 —
7.32 (m, 5H), 7.29 — 7.16 (m, 8H), 7.04 — 7.02 (m, 2H), 6.88 (d, J
=8.2 Hz, 1H), 6.68 — 6.65 (m, 2H), 5.28 (s, 2H), 5.07 (s, 2H), 4.48
(d, J=6.0 Hz, 1H), 4.31 (s, 1H), 2.80 (dt, J = 15.0, 7.7 Hz, 1H),
2.60 (dt, J = 14.2, 7.9 Hz, 1H), 2.23 (dq, J = 14.0, 7.0 Hz, 1H),
1.63 — 1.55 (m, 2H), 1.40 (h, J=7.3 Hz, 2H), 1.16 (d, /= 6.9 Hz,
3H), 1.08 (d, J = 6.8 Hz, 3H), 0.94 (t, J = 7.3 Hz, 3H); *C NMR
(100 MHz, CDCI3) ¢ 174.3, 140.1, 138.6, 138.4, 137.4, 135.6,
132.9, 129.1, 128.6, 128.5, 128.4, 128.2, 128.1, 127.7, 127.0,
126.0, 124.9, 120.7, 119.3, 103.1, 100.7, 66.5, 65.0, 47.8, 32.7,
32.6, 30.9, 22.8, 19.0, 18.9, 14.1. HRMS m/z calcd for
C37H41N,O, ([M+H]"): 545.3163, found 545.3169.

Benzyl (1-benzyl-5-isopropyl-2-phenyl-1H-indol-4-yl)-L-
valinate (29 mg, 55 %): yellow oil; '"H NMR (400 MHz, CDCl;)
0 7.40 —7.32 (m, 5H), 7.28 — 7.21 (m, 6H), 7.16 — 7.14 (m, 2H),
7.05 —7.03 (m, 2H), 7.00 (d, J = 8.5 Hz, 1H), 6.76 (dd, J = 8.5,
0.8 Hz, 1H), 6.65 (d, J = 0.8 Hz, 1H), 5.28 (d, J = 1.4 Hz, 2H),
5.10 — 5.03 (m, 2H), 4.41 (d, J = 6.2 Hz, 1H), 4.36 (s, 1H), 3.33
(hept, J = 6.8 Hz, 1H), 2.27 — 2.18 (m, 1H), 1.27 — 1.23 (m, 6H),
1.18 (d, /= 6.9 Hz, 3H), 1.08 (d, /= 6.8 Hz, 3H); '3C NMR (100
MHz, CDCI3) 6 174.4, 140.2, 138.4, 138.1, 136.4, 135.6, 132.9,
129.1, 128.7, 128.5, 128.4, 128.1, 127.7, 127.2, 127.0, 126.0,
120.5, 120.0, 103.9, 100.9, 66.4, 65.6, 47.8, 32.6, 26.9, 24.0, 23.8,
19.1, 19.0. HRMS m/z calcd for C3H39N,O, ([M+H]"): 531.3006,
found 531.2997.

Benzyl (1-benzyl-5,6-dimethyl-2-phenyl-1H-indol-4-yl)-L-
21



valinate (41 mg, 80 %): yellow oil; '"H NMR (400 MHz, CDCl;)
0738 — 7.29 (m, 5H), 7.28 — 7.21 (m, 6H), 7.17 — 7.14 (m, 2H),
7.02 (dd, J = 8.0, 1.6 Hz, 2H), 6.61 — 6.60 (m, 2H), 5.27 (s, 2H),
5.06 (s, 2H), 4.37 (d, J = 6.2 Hz, 1H), 4.23 (s, 1H), 2.29 (s, 3H),
2.26-2.19 (m, 4H), 1.17 (d, J = 6.8 Hz, 3H), 1.08 (d, /= 6.8 Hz,
3H); 3C NMR (100 MHz, CDCI3) 6 174.5, 139.4, 138.5, 137.9,
137.8, 135.6, 132.9, 132.1, 129.0, 128.6, 128.4, 128.4, 128.1,
128.1, 127.5, 126.9, 125.9, 118.2, 115.5, 104.7, 100.4, 66.4, 65.3,
47.6, 32.5, 22.0, 19.0, 19.0, 13.1. HRMS m/z caled for
C35H37N,0, ([M+H]Y): 517.2850, found 517.2854.
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