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1. Materials and Methods

Unless stated otherwisall solventsand commercially available reagents were
used as received without further purification. Reaction temperatures were controlled
using an IKA magnetic temperature modulator.

Thin layer chromatography (TLC) was conducted on plates (GF254) supplied by
Yantai Chemicals (China) and visualized using (®54nm) Silica gel (206300
mesh) supplied by Tsingtao Haiyang Chemicals (China) was used for flash column
chromatography.

All NMR spectra were recorded on Bruker AVANCE IlIl HD 400MHz instruments
and are calibrated using residual undeuterated solvent ¢G#lCI26 ppmH NMR,

77.16 ppm3C NMR; CHOH at 3.31ppnmtH NMR, 49.00 ppm*C NMR; DMSO at
2.50 ppmtH NMR, 39.52 13C NMR).

Data for'H NMR spectra were reported as fol/l
multiplicity, coupling constant (Hz) and integration. The following abbreviations were
used to explain multiplicities: s = singlet, d = doublet, t = triplet, g = quartet, p =
pentet, m = multiplet, br = broatfC NMR spectra are reported in terms of chemical
shift.

High resolution mass spectrometry (HRMS) data were obtaineXevo G2XS
QTof Quadrupole Tim®f-Flight Mass Spectromettyy electrospray ionization (ESI)
in the positive ion mode from Waters Corporation.



2. Synthesisof Tryptamine Derivatives 2

Compound2k and2l wereprepared by followingheliterature procedure

N
H

2-(2-ethyl-1H-indol-3-yl)ethan-1-amine (2k)

Light brown oil Characterizationlata

'H NMR (400 MHz,Chloroformd) U I8, 1H),3%.53 (dJ = 7.6 Hz, 1H), 7.31

7.23 (m, 1H), 7.10 (m, 2H), 2.99 (s, 2H), 2.88](t; 6.4 Hz, 2H), 2.78 (¢] = 7.6 Hz,

2H), 1.96 br, 2H), 1.28 (tJ = 7.6 Hz, 3H).

13C NMR (100 MHz,Chloroformd) G4 137. 9, 135.4, 128. 8,
108.2,42.7, 28.1, 19.5, 14.6.

HRMS-ESI (m/2: [M + H]* calculated folC12H17N2*, 189.186, found189.1382

NH
H\ i
$

2-(2-benzyt1H-indol-3-yl)ethan-1-amine l)

Brown solid Characterizationlata

IH NMR (400 MHz,Chloroformd) i 7 br815l), 7,56 (d, J = 7.1 Hz, 1H), 7.30 (t,

J =7.2 Hz, 2H), 7.26 7.15 (m,4H), 7.141 7.05 (m, 2H), 4.12 (s, 2H), 3.022.95

(m, 2H), 2.92 (dd, J = 10.0, 3.7 Hz, 2H), 1.4 2H).

13C NMR (100 MHz,Chloroformd) &4 138. 9, 135. 7, 134. 2,
119.4, 118.6, 110.7, 110.2, 43.0, 32.5, 28.6.

HRMS-ESI (m/2: [M + H]" calculated foiC17H1oN2*, 251.1548, found251.1544

Compound2m-2r were prepared by Fischer indolization flédwing the literature
proceduré

1. Fleming, JHarley-Mason J. Chem. Soc. 1966 425425
2R, Amaradhi, A. Banik, S. Mohammed, V. Patro, A. Rojas, W. Wang, D. R. Motati, R.
Dingledine, T. Ganesld, Med. Chen202Q 63, 1032 1050.



methyl 3-(2-aminoethyl)-2-methyl-1H-indole-5-carboxylate (2m)

Brown solid Characterizationlata

'H NMR (400 MHz,Chloroformd) 4 8. 68 (br, 1HJ)=858z,26
1H), 7.23 (dJ = 8.5 Hz, 1H), 3.91 (s, 3H), 2.97 {t= 6.7 Hz, 2H), 2.85 () = 6.7 Hz,

2H), 2.37 (s, 3H), 1.55 (br, 2H).

13C NMR (100 MHz,Chloroformd) &4 168. 6, 138. 2, 133.5,
110.6, 110.0, 51.9, 42.8, 28.4, 11.8.

HRMS-ESI (m/2: [M + H]" calculated folC13H17N202", 233.185, found233.1296

Cl

N
2-(5-chloro-2-methyl-1H-indol-3-yl)ethan-1-amine (2n)
Light yellow solid Characterizationata
'H NMR (400 MHz,Chloroformd) UG 9. 07 ( bJ=_2.0 HzHD)H), 7.12. 4 5
6.98 (m, 2H), 2.95 (t) = 6.7 Hz, 2H), 2.79 () = 6.7 Hz, 2H), 2.30 (s, 3H), 1.32 (br,
2H).
13C NMR (100 MHz,Chloroformd) G4 133.8, 129.9, 124. 5,
108.5, 42.5, 28.1, 11.6.
HRMS-ESI (m/2: [M + H]* calculated folC11H14aN>CI*, 209.084, found209.08%9.

Me
NH,
O

N

H
2-(2,5dimethyl-1H-indol-3-yl)ethan-1-amine (20)
Brown solid Characterizationlata
'H NMR (400 MHz,Chloroformd) &G 8. 08 ( br , 1HJ)=82Hz 31
1H), 6.95 (dJ= 8.1 Hz, 1H), 2.98 (11 = 6.7 Hz, 2H), 2.84 (tJ = 6.7 Hz, 2H), 2.46 (s,
3H), 2.36 (s, 3H), 1.29 (br, 2H).
13C NMR (100 MHz,Chloroformd) 4 13 3. 8, 132. 0, 129. 2,
108.7, 42.8, 28.5, 21.6, 11.8.
HRMS-ESI (m/2: [M + H]" calculated foC12H17N2", 189.186, found189.1382

(s,

(d,

(s,



N
H

2-(5-(tert-butyl) -2-methyl-1H-indol-3-yl)ethan-1-amine (2p)

Brown solid Characterizationlata

'H NMR (400 MHz,Chloroformd) & 7.98 (br, 1H), 7.50 ( m,

(t, J=6.7 Hz, 2H), 2.87 () = 6.7 Hz, 2H), 2.37 (s, 3H), 1.40 (s, 9H).

13C NMR (100 MHz,Chloroformd) 4 142. 2, 133.6, 132.0, 128
109.2,42.8, 34.7, 32.1, 28.5, 11.9.

HRMS-ESI (m/2: [M + H]" calculated folC1sH2aN2", 231.1&6, found231.1863

i; Z_X NH,
\
N

Br H

2-(7-bromo-2-methyl-1H-indol-3-yl)ethan-1-amine (2q)

Brown solid Characterizationlata

'H NMR (400 MHz,Chloroformd) UG 8. 23 ( blr7.8HzHIH), 7.24(s44 ( d,
1H), 6.95 (tJ = 7.7 Hz, 1H), 2.96 (t) = 6.6 Hz, 2H), 2.82 (t) = 6.7 Hz, 2H), 2.42 (s,

3H), 1.47 (br, 2H).

13C NMR (100 MHz,Chloroformd) ua 134. 1, 132. 8, 130. 2, 123
104.1, 42.8, 28.7, 11.9.

HRMS-ESI (m/2: [M + H]* calculated folC11H14N2Br*, 253.0385, found253.0335

N

Me H

2-(2,7-dimethyl-1H-indol-3-yl)ethan-1-amine (2r)

Brown solid Characterizationlata

'H NMR (400 MHz,Chloroformd) 4 7. 96 ( bhl=7.8HzHIH), 7.00 (1,37 ( d,
J=7.5Hz, 1H), 6.93 (d) = 7.1 Hz, 1H), 2.98 (1) = 6.7 Hz, 2H), 2.87 (1) = 6.7 Hz,

2H), 2.47 (s, 3H), 2.42 (s, 3H), 1.96 (br, 2H).

13C NMR (100 MHz,Chloroformd) &G 13 4. 9, 131. 6, 128. 4, 121
42.7,28.3,16.7, 11.9.

HRMS-ESI (m/2: [M + H]" calculated folC12H17N2", 189.186, found189.1382



COOH COOMe

Q_Q\NHZ  AcCl, MeOH
\
N reflux 5h
H 97%
s2t 2t

To a cooled solution (0 ) of S2t (100 mg, 0.46 mmol) in MeOH (11/L) was
added aetyl chloride (125 uL) dropwise over 15 mins. The mixture was heated to
reflux for 5 hours and then cooled to room temperature. The mixture was concentrated
under reduced pressure to afford the residue, which was basified with 3 a@HNH
and extracted with DCM (3xXL0 mL). The combined organic extracts were dried over
anhydrous N£5Qs, and concentrated under reduced pressure to give com@bund
(103.1 mg, 97% vyield as a light brown oilCharacterizationlata:
IH NMR (400 MHz, Chloroforred) U 8. 05 ( bd=7.1 HzHIH), 7.&i. 52 ( d,
7.21(m, 1H), 7.57 7.05(m, 2H), 3.88i 3.79 (m, 1H), 3.71 (s, 3H), 3.303.17 (m,
1H), 2.98 (dd,) = 14.2, 8.0 Hz, 1H), 2.36 (s, 3H), 1.58,(2H).
13C NMR (100 MHz,Chloroformd) 4 176 . 0, 135. 419.5,118.2,. 8, 128
110.4, 107.2, 55.5, 52.1, 30.2, 11.9.
HRMS-ESI (m/2: [M + H]* calculated for @H17N20>", 233.185, found233.1296

Compound2u and2w wereprepared by followinghe literature proceduré

Br
NH,

Qr{”

N

H
2-(4-bromo-2-methyl-1H-indol-3-yl)ethan-1-amine ()
Brown solid. Characterization data:
'H NMR (400 MHz, Methanels) U 7J.=38.0 Hz( 1dH), 7.09 (d] = 7.6 Hz, 1H),
6.84 (t,J = 7.8 Hz, 1H), 3.05 () = 7.4 Hz, 2H), 2.89 () = 7.4 Hz, 2H), 2.36 (s, 3H).
13C NMR (100 MHz,Methanotds) 1137.1, 134.1, 126.0, 122.7, 120.8, 112.2, 109.5,
108.0, 43.4, 27.0, 10.1.
HRMS-ESI (m/2: [M + H]* calculated for @H14N2Br*, 253.035, found 253.0335.

NH

N
H

2-(6-bromo-2-methyl-1H-indol-3-yl)ethan-1-amine (2w)

3 M. Righi, F. Topi, S. Bartolucci, A. Bedini, G. Piersanti, G. SpadbnQrg. Chem2012, 77, 635116357
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Brown solid. Characterization data:

'H NMR (400 MHz, Methanebtls) U 1 7.3%(®, 1H), 7.35 (d, J = 8.4 Hz, 1H),

7.07 (dd, J = 8.4, 1.5 Hz, 1H).957 2.85(m, 4H), 2.38 (s, 3H).

13C NMR (100 MHz,Methanolds) & 136.6, 133.3, 127.4, 121
107.2, 41.3, 25.6, 10.0.

HRMS-ESI (m/2: [M + H]" calculated for @H14N2Br, 253.0340, found 253.0335.

3. Synthesis ofAzepino[4,5b]indoles 4 and Alkene 5

General procedure

Q{\NHZ 0 TFA (4.0 equiv) { NH
+ |l >
N K/\Ph
H
2a 3a

CHClI; (0.2 M), rt N Ph

T

85% 4a
To astirredsolutionof amine2a (34.8mg, 0.2 mmol, 10 equiv.) andaldehyde3a
(53.6 mg, 0.4 mmol, 2.0 equiy in CHCIz (1.0 mL) was added TFA91.2mg, 0.8
mmol, 4.0 equiy in one portionat room temperaturelhe mixture was stirred at
room temperaturéor 24 hoursandquenched with 10%queousNaCOz (2 mL). The
biphasiclayerswereseparatedand the aqueous layer was extracted Wi€M (3x10
mL). The combined organic layers were dried over anhydrousS@Maand
concentrated under reduced pressure. The resulting residue was puriffEghoy
column chromatography (silicgel, DCM: MeOH = 100:3) to afford azepino[4,5
blindoles4a (49.4mg, 85%yield) as alight brownsolid.

N
H
4-phenethylt1,2,3,4,5,6hexahydroazepino[4,5b]indole (4a)
Light brownsolid, 49.4mg, 85% yield Characterizationlata
'H NMR (400 MHz,Chloroformd) G 7. 77 ( bJ=6.8HzHIH),7.37. 48 ( d,
7.18 (m, 6H), 7.18 7.07 (m, 2H), 3.42 (m, 1H), 3.052.72 (m, 8H), 2.41 (br, 1H),
1.95i 1.78 (m, 2H).
13C NMR (100 MHz Chloroformd) a 141. 9, 134. 8, 134. 6, 129
121.1, 119.3, 117.7, 112.8, 110.4, 57.9, 49.1, 39.0, 37.9, 33.0, 27.5.
HRMS-ESI (m/2: [M + H]" calculated for @H23N>", 291.1&6, found291.1882



NH

4-(3-(trifluoromethyl)phenethyl) -1,2,3,4,5,6hexahydroazepino[4,5b]indole (4b)

Brown solid, 50.9mg, 71% yield Characterizatiomata

IH NMR (400 MHz,Chloroform-d) a 7.72 (b4 (m 3HYY.43 7B7 52

(m, 2H), 7.291 7.23 (m, 1H), 7.16 7.07 (m, 2H), 3.47 3.41 (m, 1H), 3.07 2.97

(m, 1H), 2.94 2.75 (m, 7H), 1.88 1.81 (m, 2H).

13C NMR (100 MHz Chloroformd) 0 142. 9, 1313.76(gJ=BB% . 5, 131
Hz), 129.1, 128.9125.11 (qJ = 3.6 Hz), 124.3 (¢J = 270.7 Hz), 122.88 (g} = 3.8

Hz), 121.1, 119.3, 117.7, 112.9, 110.3, 57.6, 49.0, 38.9, 38.3, 32.7, 27.8.

19 NMR (376 MHz,Chloroformd) -62.5.

HRMS-ESI (m/2: [M + H]* calculated folC21H2oN2F3*, 359.17®), found359.1735

NH
) Ph

N

H
4-benzytl,2,3,4,5,6hexahydroazepino[4,5blindole (4¢)
Brown solid, 27.8mg, 50% yield Characterizatiomata
'H NMR (400 MHz,Chloroformd) U0 7. 69 { B43,(m, 1H)H V.37 7B1 4 8
(m, 2H), 7.291 7.22 (m,4H), 7.147 7.05 (m, 2H), 3.38 3.31 (m, 1H), 3.21 3.13
(m, 1H), 3.03 2.78 (m, 7H).
13C NMR (100 MHz Chloroformd) 4 138. 7, 134.6, 134.5, 129
121.2,119.3,117.8, 113.1, 110.4, 59.7, 49.5, 43.3, 36.9, 26.8.

HRMS-ESI (m/2: [M + H]* calculated for @H21N>", 277.1699, found277.1721

NH
QA
Me

N
H

4-methyl-1,2,3,4,5,6hexahydroazepino[4,5b]indole (4d)

Brown solid, 34.6mg, 87% yield Characterizatiomata

IH NMR (400 MHz,Chloroformd) U 7. 75 ( blE7.2HzHH), 72747 ( d,
J=7.5Hz, 1H), 7.15 7.07 (m, 2H), 3.43 3.36 (m, 1H), 3.09 2.97 (m, 2H), 2.96

2.74 (m, 4H), 2.16 (br, 1H), 1.26 (@= 6.4 Hz, 3H).

13C NMR (100 MHz Chloroformd) G4 135. 0, 134.7, 129.3, 121
110.4, 54.2, 49.6, 39.7, 27.5, 23.9.



HRMS-ESI (m/2: [M + H]* calculated for @GH17N>", 201.1386, found201.1405

NH
\ Me

N

H
4-ethyl-1,2,3,4,5,6hexahydroazepino[4,5b]indole (4€)
Brown solid, 40.5mg, 95% yield. Characterizationlata
'H NMR (400 MHz,Chloroformd) UG 7. 83 { B42,(m, 1Hy V.28 725 50
(m, 1H), 7.160 7.05 (m, 2H), 3.47 3.38 (m, 1H), 3.32 (br, 1H), 3.042.98 (m, 1H),
2.957 2.77 (m, 5H), 1.63 1.54 (m, 2H), 1.02 (t) = 7.4 Hz, 3H).
13C NMR (100 MHz Chloroformd) a 134. 9, 134. 7, 129. 2, 121
110.4, 60.1, 49.2, 36.7, 29.9, 27.0, 11.1.
HRMS-ESI (m/2: [M + H]* calculated for @H1dN>", 215.1548, found215.1549

Me

NH
\

N
H

4-heptyl-1,2,3,4,5,6hexahydroazepino[4,5b]indole (4f)

White solid, 51.8 mg, 87% yield Characterizationlata

'H NMR (400 MHz,Chloroformd) G 7. 85 ( bJ=,7.2H#zHIH),7.34. 46 ( d,
7.22 (m, 1H), 7.15 7.07 (m, 2H), 3.91 3.55 (br, 1H), 3.51 3.40 (m, 1H), 3.06

3.00 (m, 1H), 2.98 2.83 (m, 5H), 1.62 1.54 (m, 2H), 1.46 1.37 (m, 2H), 1.36

1.24 (m, 10H), 0.90 (1 = 6.5 Hz, 3H).

13C NMR (100 MHz Chloroformd) G 134. 7, 129.1, 121.1, 1109
58.6, 49.0, 36.8, 32.0, 29.8, 29.7, 29.4, 26.7, 26.6, 22.8, 14.2.

HRMS-ESI (m/2: [M + H]" calculated for @H31N2", 299.248, found299.248®.

NH

\

N
H

Me
Me

4-isopropyl-1,2,3,4,5,6hexahydroazepino[4,5blindole (49)

General procedure, with higher concentration and longer reaction time (0.25 mL

CHCIs, 48 hours).

Brown solid, 25.6 mg, 56% yield. Characterizatidata

'H NMR (400 MHz, Chloroforrrd) G 7. 74 ( bWds6429)Hz 1A), 46 ( dd
7.32i 7.23 (m, 1H), 7.16 7.05 (m, 2H), 3.46 3.40 (m, 1H), 3.04 2.74 (m, 5H),

10



2.721 2.66 (m, 1H), 2.03 (br, 1H), 1.861.75 (m, 1H), 1.02 (s, 3H), 1.00 (s, 3H).

13C NMR (100 MHz,Chloroformd) ua 135. 4, 134. 8, 129. 4, 121
110.3,64.1, 49.7, 34.2, 34.0, 27.6, 19.2, 19.0.

HRMS-ESI (m/2: [M + H]" calculated for @H21N2", 229.1699 found229.1706

NH
\

N
4-cyclohexytl,2,3,4,5,6hexahydroazepino[4,5blindole (4h)
General procedure, with higher concentration and longer reaction time (0.25 mL
CHClIs, 48 hours).
Brown solid, 36.6 mg, 68% yield. Characterizatiomlata:
'H NMR (400 MHz, Chloroforrad) UG 7. 75 { B40,(m,1HH V.32 721 51
(m, 2H), 7.17i 7.04 (m, 2H), 3.48 3.38 (m, 1H), 3.04 2.76 (m, 5H), 2.73 2.67
(m, 1H), 2.30 (br, 1H), 1.861.76 (m, 4H), 1.74 1.66 (m, 1H), 1.52 1.42 (m, 1H),
1.337 1.07 (m, 5H).
13C NMR (100 MHz,Chloroformd) G4 135.5, 134.8, 129.4, 121
110.3, 63.5, 49.6, 44.3, 34.5, 29.8, 29.5, 27.6, 26.8, 26.7, 26.7.
HRMS-ESI (m/2: [M + H]" calculated for @H2sN2", 269.202, found269.2027

NH
\

N
H

4-cyclopentyt1,2,3,4,5,ehexahydroazepino[4,5b]indole (4i)

General procedure, with higher concentration and longer reaction time (0.25 mL

CHCIs, 48 hours).

Light brown solid, 36.4 mg, 72% yield. Characterizationlata:

'H NMR (400 MHz, Chloroforrad) UG 7. 79 { D44, (m, 1HH V.29 724 50

(m, 1H), 7.15i 7.06 (m, 2H), 3.45 3.38 (m, 1H), 3.04 2.78 (m, 5H), 2.7G 2.61

(m, 1H), 2.24 (br, 1H), 2.00.1.78 (m, 3H), 1.73 1.54 (m, 4H), 1.35 1.24 (m, 2H).

13C NMR (100 MHz,Chloroformd) G4 135.1, 134.7, 129.2, 121
110.3, 64.1, 49.3, 45.6, 36.2, 30.5, 30.0, 27.2, 25.8, 25.7.

HRMS-ESI (m/2: [M + H]* calculated for @H23N>", 255.18&%6, found255.1872

11



4-(2-(5-methylfuran-2-yl)ethyl)-1,2,3,4,5,6hexahydroazepino[4,5b]indole (4))

Brown oil, 41.8mg, 71% yield Characterizatiowlata

'H NMR (400 MHz, Chloroformd) a 7.80 (bdz6i8 HYHz 1HA), 46
7.307 7.23 (m, 1H), 7.16 7.06 (m, 2H), 5.90 (d) = 2.9 Hz, 1H), 5.88 5.83 (m,

1H), 3.47i 3.38 (m, 1H), 3.0% 2.84 (m, 6H), 2.79 2.69 (m, 2H), 2.25 (s, 3H), 1.91

i 1.85 (m, 2H).

13C NMR (100 MHz Chloroformd) & 153.5, 150.6, 134. 7,
117.7,112.7, 110.4, 106.0, 106.0, 57.7, 48.7, 37.1, 35.1, 27.0, 25.2, 13.7.

HRMS-ESI (m/2: [M + H]* calculated for @H23N20", 295.185, found295.1815

NH
Qg s
N

H  Me
5-methyl-4-phenethyt1,2,3,4,5,6hexahydroazepino[4,5b]indole (4k)
General proceduravith lower concentration and shorter reaction time (4.0 mL GHCI
6 hours). This reaction was carried out strictly under N
Brown oil, 51.6 mg, 85% yield, drl:1. Characterizatiodata:
isomer 1
'H NMR (400 MHz, Chloroforrd) UG 7. 68 { B43(m, 1HY V.32 725 4 9
(m, 3H), 7.24i 7.17 (m, 3H), 7.15 7.06 (m, 2H), 3.44 3.36 (m, 1H), 3.08 3.02
(m, 1H), 3.00" 2.66 (m, 6H), 1.87 1.69 (m, 2H), 1.27 (dJ= 7.1 Hz, 3H).
13C NMR (100 MHz,Chloroformd) ua 142. 1, 140. 9, 134. 6,
121.1,119.3, 117.9, 111.5, 110.4, 61.0, 49.6, 40.1, 36.7, 33.6, 27.3, 13.4.
isomer2:
'H NMR (400 MHz, Chloroforrad) UG 7. 67 { D43, (m, 1HH V.30 722 51
(m, 3H), 7.21i 7.15 (m, 3H), 7.14 7.07 (m, 2H), 3.17 3.04 (m, 2H), 3.01 2.88
(m, 3H), 2.88i 2.74 (m, 2H), 2.69 2.59 (m, 1H), 2.07 1.95 (m, 1H), 1.79 1.67
(m, 1H), 1.41 (dJ = 7.1 Hz, 3H).
13C NMR (100 MHz,Chloroformd) &4 142. 4, 138.8, 134. 8,
120.9, 119.3, 117.8, 110.7, 110.4, 58.9, 42.5, 40.9, 34.1, 33.2, 26.9, 18.9.
HRMS-ESI (m/2: [M + H]* calculated for @H2sN>*, 305.202, found 305.2035.
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N o

H  Pn
4-phenethyl5-phenyl-1,2,3,4,5,6hexahydroazepino[4,5blindole (4!)
General procedurevith lower concentration and shorter reaction time (4.0 mL GHCI
12 hours). This reaction was carried out strictly under N
Brown solid, 54.9 mg, 75% yield, é110:1. Characterizatiogata:
'H NMR (400 MHz, Chloroforrad) U 7 7.515(8, 1H), 417 7.30(m, 4H), 7.29
i 7.22 (m,2H), 7227 7.05 (m,8H), 4.09 (d,J = 7.7 Hz, 1H), 3.5% 3.37 (m, 1H),
3.2871 3.19(m, 1H), 3.171 3.06 (m, 2H), 3.06 2.95 (m, 1H), 2.871 2.79(m, 1H),
2717 2.60(m, 1H), 1.98 br, 1H), 1.7 1.71(m, 2H).
13C NMR (100 MHz,Chloroformd) 4 142. 1, 141.3, 136.1, 134
128.4, 127.3, 125.9, 121.4, 119.2, 118.1, 112.5, 110.4, 62.1, 54.8, 46.9, 35.8, 32.6,
27.9.
HRMS-ESI (m/2: [M + H]" calculated for @H27N>", 367.269, found367.2173

OMe

O
NH
{ Ph

N
H

methyl 4-phenethyt1,2,3,4,5,6hexahydroazepino[4,5b]lindole-9-carboxylate (@m)

Light brown solid 59.0 mg, 85% yield. Characterizatiowlata

'H NMR (400 MHz,Chloroformd) G 8. 23 (s, 1H)J=88HZAZ9 (br,
1H), 7.33i 7.14 (m, 6H), 3.92 (s, 3H), 3.463.34 (m, 1H), 3.06 2.96 (m, 1H), 2.94

i 2.79 (m, 5H), 2.79 2.68 (m, 2H), 2.61 (br, 1H), 1.881.79 (m, 2H).

13C NMR (100 MHz Chloroformd) G 168 . 6, 141. 8, 137. 4, 136
126.1, 122.6, 121.2, 120.8, 114.2, 110.0, 57.8, 51.9, 48.9, 38.8, 37.7, 32.9, 27.4.

HRMS-ESI (m/2: [M + H]* calculated for @H2sN20>", 349.191, found349.1914

N
H

Cl

9-chloro-4-phenethyt1,2,3,4,5,6hexahydroazepino[4,5b]indole (4n)

White solid, 56.2mg, 87% yieldCharacterizationlata

'H NMR (400 MHz, Methanebds) U 7 J =323 H¢, dH), 7.29 7.12 (m, 6H),
6.96 (dd,J = 8.5, 2.0 Hz, 1H), 3.38 3.32 (m, 1H), 3.09 2.99 (m, 1H), 2.94 2.83
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(m, 3H), 2.83 2.69 (m, 4H), 1.89 1.81 (m, 2H).

13C NMR (100 MHz Chloroformd) 4 141 . 9, 136. 5, 133. 0,

125.1, 121.2, 117.4, 112.9, 111.3, 57.9, 49.1, 39.1, 38.3, 33.0, 27.7.
HRMS-ESI (m/2: [M + H]" calculated for @H22N2CI*, 325.146, found325.1483

Me

@_QNCJ’“

N
9-methyl-4-phenethyt1,2,3,4,5,6hexahydroazepino[4,5b]indole (40)
White solid, 49.3 mg, 81% yield. Characterizatidata
'H NMR (400 MHz, Chloroforrad) G 7. 60 { Bba8,(m, 2Hy ¥.28 725 3 4
(m, 1H), 7.24i 7.19 (m, 3H), 7.16 (d] = 8.2 Hz, 1H), 6.95 (dd] = 8.2, 1.6 Hz, 1H),
3.4571 3.38 (m, 1H), 3.02 2.94 (m, 1H), 2.92 2.70 (m, 7H), 2.46 (s, 3H), 1.89
1.81 (m, 2H).

13C NMR (100 MHz,Chloroformd) & 142. 0, 135.0, 133.0,
128.5, 128.5, 126.1, 122.6, 117.5, 112.5, 110.0, 58.0, 49.3, 39.1, 38.2, 33.0, 27.7, 21.7.

HRMS-ESI (m/2: [M + H]* calculated for @H2sN>*, 305.202, found305.2035

N
H
O-(tert-butyl)-4-phenethyt1,2,3,4,5,6hexahydroazepino[4,5blindole (4p)
Brownoil, 494 mg, 71% yield.Characterizatiowlata
'H NMR (400 MHz, Chloroforrrd) UG 7. 65 (br, 1 RR27,(Mm2H),45
7.251 7.16 (m, 5H), 3.48 3.38 (m, 1H), 3.23 (br, 1H), 3.082.99 (m, 1H), 2.98
2.69 (m, 7H), 1.95 1.80 (m, 2H), 1.40 (s, 9H).

13C NMR (100 MHz Chloroformd) 4 142 . 3, 141. 9, 134. 8,

126.1, 119.4, 113.5, 112.8, 109.9, 57.8, 48.9, 38.6, 37.5, 34.7, 33.0, 32.1, 27.2.
HRMS-ESI (m/2: [M + H]* calculated for @H31N>", 347.24&, found347.2499

NH
@Q@“
N

Br H
7-bromo-4-phenethyt1,2,3,4,5,6hexahydroazepino[4,5b]indole (4q)
Brown solid, 70.3mg, 96% yield Characterizatiomata
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IH NMR (400 MHz, Chloroforrd) & 7. 8 8 ( bJdr=,7.8 WizH)H), 7.3%. 39 ( d,
7.18 (m, 6H), 7.01 6.93 (m, 1H), 3.48 3.36 (M, 1H), 3.04 2.69 (m, 8H), 2.53 (br,

1H), 1.94i 1.81 (m, 2H).

13C NMR (100 MHz Chloroformd) & 141.8, 135.7, 133.3, 130
123.4,120.5, 117.0, 114.3, 104.0, 57.9, 49.0, 39.0, 38.0, 33.0, 27.8.

HRMS-ESI (m/2: [M + H]" calculated for GH22N2Br*, 369.094, found369.0959

NH
Q_QU’“
N

Me H

7-methyl-4-phenethyl1,2,3,4,5,6hexahydroazepino[4,5blindole (4r)

Brown solid, 58.2 mg, 96% yield Characterizatiomata

'H NMR (400 MHz, Chloroforrad) UG 7. 75 { B30,(m,3HH ¥.28 721 4 0
(m, 3H), 7.12 7.03 (m, 1H), 7.01 6.94 (m, 1H), 3.55 (br, 1H), 3.493.42 (m, 1H),
3.087 2.73 (m, 8H), 2.49 (s, 3H), 1.981.85 (m, 2H).

13C NMR (100 MHz Chloroformd) 14il.8, 134.2, 134.2, 128.7, 128.6, 128.5, 126.1,
121.8, 119.6, 115.5, 113.2, 57.8, 48.8, 38.5, 37.3, 32.9, 27.2, 16.7.

HRMS-ESI (m/2: [M + H]" calculated for @H2N>*, 305.202, found305.2035

6-methyl-4-phenethyl1,2,3,4,5,6hexahydroazepino[4,5blindole (4s)

Brown solid, 53.5mg, 88% yield Characterizatiomata

IH NMR (400 MHz, Chloroforrad) U 7J=5/B HZ, @H), 7.37 7.31 (m, 2H),

7.297 7.23 (m, 3H), 7.23 7.17 (m, 1H), 7.16 7.10 (m, 1H), 3.66 (s, 3H), 3.46

3.40 (m, 1H), 3.14 3.04 (m, 2H), 3.01 2.76 (m, 6H), 2.52 (br, 1H), 1.981.90 (m,

2H).

13C NMR (100 MHz Chloroformd) a 141. 9, 136. 3, 136. 2, 128
127.7,126.1, 120.8, 118.9, 117.7, 112.4, 109.0, 57.4, 48.7, 39.1, 34.9, 33.0, 29.6, 27.3.
HRMS-ESI (m/2: [M + H]* calculated for @H2sN»*, 305.202, found305.2035

COOMe

NH
Ph

Iz
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methyl (2R,4S}4-phenethyt1,2,3,4,5,6hexahydroazepino[4,5b]indole-2-
carboxylate (4t)

General proceduravith 1.2 equiv. of3a and shorter reaction time (12 hours). This
reaction was carried out undes.N

Light yellow solid, 79% yield, dr=7:1. Characterizatidata:

'H NMR (400 MHz, Chloroforrad) 0 7. 72 { D48,(m, 1H{¥.33 724 5 4
(m, 3H), 7.23 7.17 (m, 3H), 7.16 7.08 (m, 2H), 3.99 (ddl = 9.5, 2.8 Hz, 1H), 3.74

(s, 3H), 3.44i 3.36 (m, 1H), 3.32 (dd] = 15.3, 2.8 Hz, 1H), 3.13 (dd,= 15.3, 9.6

Hz, 1H), 3.04 (ddJ = 15.6, 2.4 Hz, 1H), 2.88 2.65 (m, 3H), 2.33 (br, 1H), 1.97
1.85 (m, 1H), 1.84 1.72 (m, 1H).

13C NMR (100 MHz,Chloroformd) 4 174.6, 142.0, 134.9, 134
126.0, 121.2, 119.5, 117.7, 110.5, 1084.8, 52.5, 52.2, 36.8, 36.0, 32.9, 28.3.
HRMS-ESI (m/2: [M + H]* calculated for @H2sN20>", 349.191, found349.1914

Br
N
10-bromo-4-phenethyt1,2,3,4,5,6hexahydroazepino[4,5b]indole (4u)
Brown solid, 50.9 mg, 69% yield. Characterization data:
IH NMR (400 MHz, Chloroforred) i 7 . 9 4 (4§ 7.29(mH2H), 7.261. 7317
(m, 5H), 6.92 (t, J = 7.8 Hz, 1H), &8 3.75(m, 1H), 3.46i 3.35 (m, 1H), 3.19
3.10 (m, 1H), 3.02 2.71 (m, 7H), 971 1.79(m, 2H).
13C NMR (100 MHz,Methanotda) a 140. 1, 136. 6, 134. 2, 128
123.6,121.8, 112.5, 110.3, 110.1, 56.4, 45.0, 34.3, 31.2, 28.6, 22.2.
HRMS-ESI (m/2: [M + H]* calculated for @H2oN2Br*, 369.096, found 369.0959.

NH Ph
Br \

N
H

8-bromo-4-phenethyl1,2,3,4,5,6nexahydroazepino[4,5blindole (4w)

Brown solid, 40.3 mg, 55% yield. Characterization data:

'H NMR (400 MHz, Chloroforrd) i 7. 72 ( s, 1H), 7. 317 (d, J
7.27 (m, 3H), 7.24 7.15 (m, 4H), 3.46 3.35 (m, 1H), 2.98 2.71 (m, 8H), 2.54 (s,

1H), 1.92i 1.79 (m, 2H).

13C NMR (100 MHz,Methanotds) U 140. 1, 1 3188.00126.9112631, 1, 128

121.9, 118.4, 114.2, 113.3, 109.8, 57.1, 45.9, 34.5, 31.2, 29.1, 21.0.
16



HRMS-ESI (m/2: [M + H]" calculated for @H22N2Br, 369.0966, found 369.0959.

NH

(E)-2-(2-styryl-1H-indol-3-yl)ethan-1-amine (5)

General procedurevith 2.0 equiv. of TFA, higheconcentration and temperatye5

mL, 80 ). This reaction was carried out in a sealed tudoed purified by flash

column chromatography (silica g&ICM: MeOH =20:1 to 10:1).

Brown solid, 41.9 mg, 80% yield. Characterizateata:

'H NMR (400 MHz, Chloroforrd) U 8. 32 ( bJdr=,79 HzHIH), 758. 58 ( d,
7.48 (m, 2H), 7.4% 7.17 (m, 6H), 7.13 7.07 (m, 1H), 6.83 (d) = 16.5 Hz, 1H),

3.081 2.99 (m, 4H), 1.47 (br, 2H).

13C NMR (100 MHz,Chloroformd) a 137. 1, 136. 8, 133. 4, 129
123.4,119.8, 119.1, 117.1, 114.7, 110.7, 43.2, 28.5.

HRMS-ESI (m/2: [M + H]* calculated for @H1dN>*, 263.158, found263.1535

4. Synthesis ofExocyclic Alkenes 6 andNgouniensines

NH Ph TFA NH Ph
\ + [HCHO], \
N t-BUOH, 60°C N
H 67% H

4a 6a

To astirredsolutionof 4a (58.0mg, 0.2 mmol, 1.0 equiv.) arghraformaldehyde
(6.6 mg, 022 mmol, 1.1 equiv.) int-BuOH (1.0 mL) was added TFA (91.2 mg, 0.8
mmol, 4.0 equiv.) at room temperature. After being stirre@0at for 3 hours, the
reaction wascooled to roomtemperatureand quenched withsaturatedaqueous
NaHCOs (5 mL). The biphasiclayers were separatedand the aqueous layer was
extracted withDCM (3x10 mL). The combined organic layers were dried over
anhydrous N£Qs and concentrated under reduced pressure. The resulting residue
was purified byflash column chromatography (silicgel, DCM: MeOH = 100:3) to
afford 6a (40.7mg, 67% yield) as abrownsolid. Characterizatiowata:
'H NMR (400 MHz, Chloroforrsd) U 7. 86 ( §57.91Hd,)1H), 782@8,1 ( d,
J=8.0 Hz, 1H), 7.29 7.21 (m,3H), 7217 7.15(m, 4H), 7.14i 7.09 (m, 1H), 5.26
(s, 1H), 5.21 (s, 1H), 3.77 @,= 7.0 Hz, 1H), 3.37 (ddd] = 13.6, 7.1, 4.2 Hz, 1H),
3.21 (dddJ=13.7, 6.9, 4.3 Hz, 1HP.82i 2.65(m, 2H), 2.80i 2.66 (m, 2H), 2.0%
1.95 (m, 2H).
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13C NMR (100 MHz, Chloroformd) 4 146 . 0, 142. 1, 135. 9,
126.0, 122.7, 119.7, 118.8, 113.0, 112.2, 110.7, 62.2, 44.2, 36.3, 33.0, 28.1.
HRMS-ESI (m/2: [M + H]" calculated folC21H23N2", 303.1&6, found 303.1853

NH Ph
NH Ph o TFA \
\ + 0 - . N \
Ph CHCl,, 60°C \\
6b Ph

51%
4a 3a

To a stirred solutionof 4a (58.0mg, 0.2 mmol, 1.0 equiv.) argh (53.6 mg, 04
mmol, 2.0 equiv.) iINnCHCIs (1.0 mL) was added TFA (91.2 mg, 0.8 mmol, 4.0 equiv.)
at room temperature. After being stirreds@t for 6 hours, the reaction wamoled
to room temperatureand quenched withsaturatedaqueousNaHCOz (5 mL). The
biphasiclayerswereseparatedand the aqueous layer was extracted Wi€M (3x10
mL). The combined organic layers were dried over anhydrousS@Maand
concentrated under reduced pressure. The resulting residue was puriffEghoy
column chromatography (siligel, DCM: MeOH =50:1) to afford6b (41.6 mg, 51%
yield, Z/E = 3:1) as abrownsolid. Characterizatiodata:

Z-isomer:

IH NMR (400 MHz,Chloroformd) U 1 7.32418, 4H), 7.25 7.12 (m, 6H), 7.10

i 7.01 (m, 4H), 6.32 (s, 1H), 6.196.10 (m, 1H), 4.32 (dd, J = 9.9, 3.5 HH), 3.57

i 3.45 (m, 1H), 3.41 3.29 (m, 1H), 3.22 3.07 (m, 2H), 2.96 2.85 (m, 1H), 2.79

2.55 (m, 3H), 2.55% 2.37 (m, 2H), 2.32 2.19 (m, 1H), 1.91 1.74 (m, 1H).

13C NMR (100 MHz, Chloroformd) 4 141. 5, 140. 4, 138. 4,
128.6, 128.6, 127.9, 127.4, 127.0, 126.3, 122.5, 119.9, 118.4, 111.1, 111.0, 63.8, 42.0,
35.0, 32.6, 32.4, 32.3, 22.2.

HRMS-ESI (m/2: [M + H]* calculated folC29H31N2*, 407.24&, found407.2495

E-isomer:

IH NMR (400 MHz,Chloroformd) U  71HJ 8.47 (dsJ = 7.7 Hz, 1H), 7.34

7.08 (m, 13H), 5.73 (t, J = 7.4 Hz, 1H), 4.12 (t, J = 6.9 Hz, 1H),i3323 (m, 1H),

3.057 2.64 (m, 6H), 2.63 2.50 (m, 2H), 2.49 2.36 (m, 1H), 1.99 1.87 (m, 1H),

1.83i 1.71 (m, 1H).

13C NMR (101 MHz,Chloroformd) a 141. 9, 141. 4, 137. 9,
128.8, 128.6, 128.5, 128.4, 126.3, 126.0, 122.2, 119.6, 118.6, 111.2, 110.6, 56.9, 42.5,
36.1, 35.9, 32.7, 30.0, 28.2.

HRMS-ESI (m/2: [M + H]* calculated folC2eH31N>", 407.248, found407.2495
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Synthesis of3v.*

(o]
LDA Etl, HMPA HZSO4
(0]
THF -78°C MeOH 0°Ctort HO DCM, rt

39% yield for

three steps

3vb rac-3v

To a solution of LDA (2.0 M in THF/heptane/ethylbenzene, 26.8 mL, 53.6 mmol)
in THF (40 mL) was added a solution dfvalerolactone 3va, 5.00 g, 50 mmol) in
THF (75 mL) at- 78  underN: atmosphere. After the reaction mixture was stirred
for 0.5 bourat- 78 , a solution of Etl (8 mL, 200 mmol) in HMPA (19.1 mL, 110
mmol) was addedlhe mixture was stirredfor 18 toursat- 78 , andquenched by
adding sturatedagueousNH4CIl. The aqueous layer was extracted three times with
EO (200 mL) The combined organic layers were washed with buined over
anhydrous N8Oy and concentrated under reduced pressLine. residug3vb) was
used for the next reaction without further purification.

To a solution of the above produgtb in MeOH (50 mL) was added-8Q; (5
mL in 45 mLMeOH) at 0 . Then, the reaction mixture was allowed to warm to
room temperaturand stirredor 20 hours The reaction was quenched by adding 1 M
agueousNaOH to pH=7. The aqueous layer was extracted three times with £HCI
(200 mL). The combined organic layers were dried over anhydrou$SQlaand
concentrated under reduced presstihe residu€3vc) was used for the next reaction
without further purification.

To a solution of the above produgtc in DCM (250 mL) celite (27.3g) and
pyridinium chlorochromatg13.80 g, 64 mmol) were added. The mixture was stirred
at room temperature f@& hours Hexane (200 mL) was added to dilute the mixture,
which was then filtered through a pad of celite. Thedfiirwas concentrated under
reduced pressuré&he resulting residue was purified by flash column chromatography
(silica gel,PE EtOAc = 5:1) to affordcompoundrac-3v (3.09g, 39% yield for three
steps)as a colorless oiCharacterizationata:
'H NMR (400 MHz, Chloroforrd) G 9. 69 (s, 1H234mM32HE2 ( s,
2.3271 2.23 (m, 1H), 1.90 1.73 (m, 2H), 1.67 1.54 (m, 1H), 1.54 1.42 (m, 1H),
0.84 (t,J= 7.4 Hz, 3H).
13C NMR (100 MHz Chloroformd) G 201 . 5, 175. 9, 51.5, 46.
HRMS-ESI (m/2: [M + H]" calculated for @H1503", 159.1A.6, found159.1011

4R, Tokuda,Y. Okamoto,T. Koyama,N. Kogure, M. Kitajima, H. TakayamaOrg. Lett, 2016

18(14) 34903493,
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Total synthesis of Ngouniensines
COOMe

OMe
s Qrf o
N CHCI3

N
86%, dr=1:1 H
2a rac-3v rac-4v

Compoundrac-4v was obtained as adwn oil (267.6 mg, 86% yield, dr=1)by
following the general procedur€haracterizationlata:
'H NMR (400 MHz, Chloroforrad) mi xt ur e of di alslt 250ie o mer s,
7.40 (m,1H), 7.321 7.20 (m,1H), 7.161 7.04 (m2H), 3.68 (s,3H), 3.431 3.34 (m,
1H), 3.057 2.94 (m,1H), 2.947 2.76 (m,5H), 2.45 (br,1H), 2.377 2.26 (m,1H),
1.787 1.43 (m,6H), 0.97i 0.86 (m,3H).
13C NMR (100 MHz Chloroformd)mi xt ur e of di astereomers, U
134.7, 129.2, 129.1, 121.0, 119.3, 117.7, 112.8, 112.8, 110.4, 110.4, 58.4, 51.6, 49.2,
49.0, 47.3, 47.2, 37.5, 37.3, 35.0, 35.0, 29.0, 28.8, 27.4, 27.328%711.9.
HRMS-ESI (m/2: [M + H]" calculated for @H27N20>", 315.2@7, found315.2076

H COOMe H COOMe
NH TFA NH
\ + [HCHO], ———— A\
N g t-BuOH, 60°C N g
H 69%, dr= 1:1 H
rac-4v rac-6v

To a stirred solution of rac-4v (62.8 mg, 0.2 mmol, 1.0 equiv.) and
paraformaldehyd€6.6 mg, 022 mmol, 1.1 equiv.) int-BuOH (1.0 mL) was added
TFA (91.2 mg, 0.8 mmol, 4.0 equiv.) at room temperature. After being stirG&l at
for 3 hours, themixturewascooled to roontemperaturendquenched wittsaturated
aqueousNaHCQOsz (5 mL). The biphasidayerswere separatedand the aqueous layer
was extracted witibCM (3x10 mL). The combined organic layers were dried over
anhydrous Ng&Qw and concentrated under reduced pressure. The resulting residue
was purified byflash column chromatography (silicgel, DCM: MeOH = 100:3) to
afford rac-6v (43.3 mg, 6% yield, dr=1:1) as abrownsolid. Characterization data:
'H NMR (400 MHz, Chloroformd) mixture of diastereomers, 7. 99 (d, J = 8
1H), 7.49 (d, J = 7.9 Hz, 1H), 7.31 (d, J = 8.0 Hz, 1H), 7.18 (t, J = 7.6 Hz, 1H), 7.10 (t,
J=7.5Hz, 1H), 5.24 (d, J = 5.9 Hz, 1H), 5.17 (d, J = 5.4 Hz, 1H); 376 (m, 1H),
3.64 (s,1.5H), 3.59 (s,1.5H), 3.3 1 3.26(m, 1H), 3217 3.11(m, 1H), 3017 2.95
(m, 2H), 2.32 2.23 (m, 1H), 8801 1.45(m, 7H), 0.87 (t, J = 8.0 Hz, 3H).
13C NMR (100 MHz,Chloroformd) mixture of diastereomers, 17 6 . 8, 176. 7,
145.8, 135.9, 135.8, 133.7, 133.6, 129.0, 129.0, 122.6, 122.6, 119.6, 118.8, 118.8,
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112.9, 112.8, 112.4, 112.0, 110.7, 110.7, 63.0, 62.8, 51.5, 51.5, 47.2, 47.2, 44.0, 44.0,

32.6, 32.6, 29.1, 29.1, 28.3, 28.2, 25.7, 25.6, 11.9, 11.9.
HRMS-ESI (m/2: [M + H]" calculated folCooH27N202", 327.2@7, found 327.2052

COOMe

K2C03 (3.0eq.)
MeOH 50 °C, 12h
72%, dr=1:1
rac-6v rac-Ta rac-7b

To a solution ofac-6v (47.2mg, 0.45mmol, 1.0 equiy in MeOH (14 mL) was

added KCOs (59.9 mg, 0434 mmol, 3.0 equiy at room temperature. The reaction

was stirred at 50 for 12 hours and quenched with saturategueousNH4Cl (5 mL).
The biphasidayers were separated and the aqueous layer was extractelgt@hb
(3x10 mL). The combined organic layers were dried over anhydrouSQjaand

concentrated under reduced pressdiee resulting residue was purified by flash

column chromatography (silica g&CM: MeOH = 100:1) to afford compoundac-
7a (15.3mg, 36% yield) andrac-7b (15.3mg, 36% yield) as awhite solid. (7aand7b
wereseparablén column chromatograpfyCharacterizationlata:

rac-7a

1H NMR (400 MHz,DMSGds) U 10. 84 (Js 7.8 HzHIH), 7.28 (d}40
8.1 Hz, 1H), 7.08 (t) = 7.5 Hz, 1H), 6.95 (tJ = 7.4 Hz, 1H), 5.3 (s, 1H), 537 (s,
1H), 4.667 457 (m, 1H), 4.3 7 4.32(m, 1H), 3.7 3.08 (m, 2H), 2827 2.74(m,
1H), 2.20i 2.12 (m, 1H),2.037 1.77 (m, 3H), 1607 1.50 (m, 2H), 1.87 1.18 (m,
1H), 0.69 (tJ = 7.4 Hz, 3H).

13C NMR (100 MHz, DMSO-dg) a 171. 5, 142. 7, 136.
118.4,113.8, 110.8, 110.7, 63.3, 43.9, 41.2, 28.9, 24.6, 24.1, 22.7, 11.3.
HRMS-ESI (m/2: [M + H]* calculated folC1gH23N20", 295.185, found295.1805
rac-7b:

!H NMR (400 MHz,DMSQGds) U 10. 87 (Js 7.8 HzHIH), 7.29 (d)3=9
8.1 Hz, 1H), 7.08 (t) = 7.3 Hz, 1H), 6.96 () = 7.3 Hz, 1H), 5.3 (s, 1H), 5.34 (s,
1H), 46371 4.56(m, 1H), 4337 4.25(m, 1H), 3.28i 3.11 (m, 2H), 2.7 2.69(m,
1H), 2.05i 1.95 (m, 2H), 1.89 1.73 (m, 2H), 1.65 1.50 (m, 2H), ¥4 i 1.35(m,
1H), 0.83 (t,J = 7.4 Hz, 3H).

(d,

1,

(d,

13C NMR (100 MHz, DMSO-ds) a 170. 8, 1314 327.8, 121.8 3¥8.5,1 ,

118.3, 114.2, 110.9, 110.5, 65.2, 43.2, 41.8, 31.9, 24.8, 24.2, 24.1, 11.0.
HRMS-ESI (m/2: [M + H]* calculated folC1oH23N20", 295.185, found295.188.
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H
N
\
N
N H

rac-7a

To a solutionof rac-7a (39.0 mg, 0133 mmol, 1.0 equiv.) inTHF (2.7 mL) was
addedLiAlH 4 (25.2 mg, 0.663mmol, 5.0 equiv.)at O
wasstirred for1l0 min at OC and then warmed to room temperattoe2 hours The
mixture was cooled to € againand quenched witB5 uL of water, followed by25
uL of a 15% aqueous NaOH solutiamd finally an additionaf5 uL of water. The
resulting suspensiowas stirred vigorously for hour at room temperatuteThen
anhydrous MgS®@ was added, andhe mixture was stirred for another 30 minutes.
The inorganic salts were removed by filtration, and the filtratecmasentrated under
reduced pressur&he resulting residue was purified by flash column chromatography

(silica gel,PE EA = 1:1) to afford( )-ngouniensingla, 24.4mg, 66% Yyield) as a

yellow solid. Characterization data:
'H NMR (400 MHz, Chloroforrd)

L|AIH4

u

THF 0 Ctort

(%)-ngouniensine (1a)

7.89 ( §=7.8Hg, )1H), 7380 (8,0
J=8.0 Hz, 1H), 7.18 () = 7.4 Hz, 1H), 7.10 (t) = 7.3 Hz, 1H), 5.46 (s, 1H), 5.30 (s,
1H), 3.3 (t, J = 4.9 Hz, 18, 3.33i 3.23 (m, 1H), 3.08 2.97 (M, 2H), D5 2.85(m,

. The resulting suspension

1H), 2.75 (dd, = 11.5, 3.3 Hz, 1H), 2.49 (dd,= 11.4, 7.6 Hz, 1H), 22i 2.02 (m,
1H), 1.8 7 1.77(m, 1H), 1737 1.64(m, 1H), 1.63i 1.54 (m, 1H), 47 1.44 (m,
1H), 1447 1.30(m, 2H), 0.91 (tJ = 7.4 Hz, 3H).

13C NMR (100 MHz, Chloroformd) 14.4, 135.8, 135.6, 128.9, 122.7, 119.6, 118.8,
115.4, 112.1, 110.6, 62.3, 56.6, 55.2, 37.9, 29.2, 28.0, 26.2, 22.6, 11.9.
HRMS-ESI (m/2: [M + H]* calculated folC1gH2sN2", 281.202, found281.2011

NMR Spectral Comparison ofNgouniensine.

9

6 5

10 21 H
8 7 N 19
20
1 \ 16 13 18
12 13'N°2 15
H H 14

17

ngouniensine (1a)

Position

IH NMR (U

ppm)

Isolated®

This work

5 G. Massiot, M. Zeches, P. Thepenier-MJacquier, L. Le Melivier, C. DelaudeJ. Chem. SocChem.

Commun. 1982, 768.
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N-H 7.97(s) 7.89(s,-0.08)
H-3 b 3.72(1) 3.73(t, +0.01)
H-5 3.28,3.00 3.28(m, 0),3.02(m, +0.02)
H-6 (2H), 2.91 | 3.02(m, +0.02), 2.84m, -0.02)
H-14 U 2.05(m) 2.06(m, +0.01)
H-14b 1.82(m) 1.82(m,0)
H-15U0 1.46(m) 1.48(m, +0.02)
H-155b 1.67(m) 1.68(m, +0.01)
H-17 5.47(s) 5.46(s,-0.01)
H-176 5.31(s) 5.30(s,-0.01)
H-18 0.90(t) 0.91(t, +0.01)
H-19 1.38(m) 1.40(m, +0.02)
H-196 1.32(m) 1.33(m, +0.01)
H-20b 1.58(m) 1.59(m,+0.01)
H-21U 2.48(dd) 2.49(dd, +0.01)
H-2 16 2.75(dd) 2.75(dd,0)
Position “CNMR ( @ _ Ppm)
Isolated This work
2 142.2 142.4 (+0.2)
3 62.3 62.3 (0)
5 56.4 56.6 (+0.2)
6 22.5 22.6 (+0.1)
7 115.2 115.4 (+0.2)
8 128.9 128.9 (0)
9 118.7 118.8 (+0.1)
10 122.5 122.7 (+0.2)
11 119.4 119.6 (+0.2)
12 110.7 110.6 ¢€0.1)
13 135.7 135.6 ¢0.1)
14 27.8 28.0 (+0.2)
15 26.0 26.2 (+0.2)
16 135.7 135.8(+0.1)
17 112.1 112.1 (0)
18 11.7 11.9 (+0.2)
19 29.1 29.2 (+0.1)
20 37.7 37.9 (+0.2)
21 55.2 55.2 (0)
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) AW
) B THF 0°Ctort
N H 68%

rac-7b —epingouniensine (1b)

( )-Epingouniensing€1b) wasobtained as a yellow solid (25.4mg, 68% yidig)

following theaboveprocedureCharacterization data:

'H NMR (400 MHz, Chloroforrd) U 7. 84 ( 95 7.81HH,)1K), 780 (8,0 ( d,
J=8.0 Hz, 1H), 7.18 () = 7.4 Hz, 1H), 7.10 (t) = 7.4 Hz, 1H), 5.36 (s, 1H), 5.31 (s,

1H), 32671 3.18(m, 1H), 3.17i 3.07 (m, 2H), 17T 2.85(m, 3H), 2.31 (tJ = 10.9

Hz, 1H),1.957 1.85(m, 1H), 1.82i 1.72 (m, 2H),1.6871 1.53(m, 1H),1.331 1.18

(m, 2H),1.057 0.97(m, 1H), 0.93 (tJ= 7.5 Hz, 3H).

13C NMR (100 MHz, Chloroformd) ua 143. 6, 135. 7, 135. 6, 128
114.7, 111.9, 110.7, 67.8, 62.0, 56.1, 38.4, 33.0, 31.3, 27.4, 22.2, 11.6.

HRMS-ESI (m/2: [M + H]* calculated folC1eH2sN>*, 281.202, found281.2@3.

NMR Spectral Comparison ofEpingouniensine.
9

5
10 6 21 H 49
8 7 N
20
11 \ 15 s 18
12 13’ N°2 - 15
H H 14

17
epingouniensine (1b)

Position PCNMR( U _ppm)
Isolated® This work

2 143.2 143.6 (+0.4)
3 67.8 67.8 (0)
5 55.8 56.1 (+0.3)
6 22.2 22.2(0)
7 114.3 114.7 (+0.4)
8 128.8 128.9 (+0.1)
9 1185 118.8(+0.3)
10 1223 122.5 (+0.2)
11 119.3 119.5 (+0.2)
12 110.7 110.7 (0)
13 135.7 135.7 (0)
14 31.0 31.3 (+0.3)

6 G. Massiot, PThepenier, M.J. Jacquier, J. Lounkokobi, C. Mirand, M. Zeches, L. Le {@dimier. Terahedon,
1983 39, 3645.
24



15 27.1 27.4 (+0.3)
16 135.7 135.6¢0.1)
17 112.0 111.9 (0.1)
18 11.3 11.6 (+0.3)
19 32.7 33.0(+0.3)
20 38.1 38.4 (+0.3)
21 61.8 62.0 (+0.2)

5. Synthesis ofTryptamine Derivative 8 and Oxindole 9

) OEt TES, TFA { NHCOCF;  K,CO; { NH;
+ _— _—
NHCOCF
N Eto)\/ 3 Dpowm, it N MeOH/H,0, rt N
H H 95% H

81%
8a 8b 8c 8

A solutionof 8a® (318 mg,2.0 mmol) and8b (504 mg,2.2 mmol) in DCM (4.0
mL) were added to a solution of trifluoroacetic aci@140 mg,10.0 mmol) and
triethylsilane 698 mg, 6.0 mmol) in DCM (4.0 mL) The resulting mixture was
stirred at room temperature fohBurs The reaction wasooledto O € and carefully
neutralized with saturateaueousNaHCQ and diluted with DCM. The two phases
were separated, atide aqueous layer was extracted three times with DEMML).

The combined organitayerswas washed with brine, dried ovanhydrousNaSQ,
filtered, andconcentrated under reduced pressilitee residue was purifiedy flash
chromatography (silica gel, PEtOAc = 5:1) to affordc (480 mg, 81%yield).

A solution of 8¢ (480 mg, 1.61mmol) and potassium carbonate (1104 mg, 8
mmol) in MeOH (32 mL)/HO (2.4 mL) was heated to reflux for 2olwrs After
removal of volatiles undeeduced pressure, to the residue was added \2fienL)
and the mixtureextracted three times with DCNRO mL). The combined organic
phases were washed with brine, dried owrthydrous NaeSQu, filtered, and
concentratedunder reduced pressur&he residue was purified by silica gel flash
chromatography (DCM:MeOH =10:1) to affo8das a light yellow oil (310 mg, 95%
yield). Characterizationlata:

'H NMR (400 MHz, Chloroforred) U 8, 1H),4.55(dJ = 7.6 Hz, 1H), 7.30 (d,
J=7.6 Hz, 1H), 7.18 7.06 (m, 2H)3.357 3.23 (m, 1H), 3.01 (tJ = 6.9 Hz, 2H),
2.90 (t,J=6.6 Hz, 2H), 1.794, 2H), 1.3 (s, 3H), 1.32(s, 3H).

7M. Righi, F. Topi, S. Bartolucci, A. Bedini, G. Piersanti, G. SpadbnQrg. Chem2012, 77, 635116357
8N. German, JS. Kim, A. Jain, M Dukat, A Pandya, YMa, M. Weltzin, M. K. Schulte R. A. Glennon J Med.
Chem, 2011, 54, 7259 7267.

25



13C NMR (100 MHz,Chloroformd) a 141. 8, 135. 3, 128. 8,
107.2,42.9, 28.2, 25.6, 23.0.
HRMS-ESI (m/2: [M + H]" calculated for @H1dN2", 203.158, found203.1521.

Q_QNHZ - g . Z—EL“NHL
N K/\Ph CHClj, rt N o _Fh
8 3a 9 (75% yield, dr = 2:1)

Oxindole 9 was obtainedas acolorless 0il(43.1 mg, 75% vyield, dr=2)1by
following thegeneral procedur€&€haracterizationlata:
'H NMR (400 MHz, Chloroforrad) mixture of diastereomerst 9. 42 ( br, O
(br, 06H), 7.297 7.01(m, 6H), 7.0071 6.89 (m, 3H), 3.53 3.44 (m, 1H)3.437 3.30
(m, 1H),3.297 3.19(m, 1H), 2.79 2.69 (m, 1H), 2.812.59(m, 1H), 2.57( 2.34 (m,
2H), 2.271 2.18 (m,0.7H), 2.1571 2.04 (m, 0.4H), 1.88 1.71 (m, 0.7H), 1.59i 1.38
(m, 2H).
13C NMR (100 MHz, Chloroforrd) mixture of diastereomerds 18 2. 5, 182.
141.6, 141.4, 140.7, 132.5, 132.0, 128.4, 128.3, 128.3, 127.9, 127.9, 125.9, 125.9,
124.1, 122.7, 122.5, 110.1, 109.9, 71.0, 68.6, 58.3, 58.2, 46.6, 46.1, 38.8, 38.4, 34.0,
33.7, 33.3, 31.3.

HRMS-ESI (m/2: [M + H]* calculated for @HzN20", 293.1648, found D3.1653

26
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6. NMR Spectra

'H NMR (400 MHz, CDC4, compoundk)
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'H NMR (400 MHz, CDC4, compound?l)
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'H NMR (400 MHz, CDC#, compound®m)
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'H NMR (400 MHz, CDC4, compoundn)
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'H NMR (400 MHz, CDC4, compound?0)
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'H NMR (400 MHz, CDC4, compoundp)
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'H NMR (400 MHz, CDC4, compoundq)
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'H NMR (400 MHz, CDC4, compound?r)
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'H NMR (400 MHz, CDC4, compound?s)
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'H NMR (400 MHz, CDC4, compoundt)
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'H NMR (400 MHz,Methanotds, compoundu)
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'H NMR (400 MHz,Methanotds, compouncw)
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'H NMR (400 MHz, CDC4, compoundta)
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'H NMR (400 MHz, CDC4, compoundib)
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9F NMR (376 MHz,CDCls, compoundib)
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'H NMR (400 MHz, CDC4, compoundid)
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'H NMR (400 MHz, CDC4, compoundie)
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'H NMR (400 MHz, CDC4, compoundif)

68'0
060~
z607
et
N:M
85l
651~
58z
062
162
€62
62
162
Lo’
20
so'e %
soe’
e
sre 7

'e

80°2
60°L
[
ZLL
vl
szl
9z'L
i’
mv.n\
o

G8'L—

Me

NH

4f

J0¢

7’0
€¢'e

¥ 07

10.5 10.0 9.5

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0

9.0

1 (ppm)

13C NMR (100 MHz, CDC4, compound4f)

2oLl ~
1924 —
YLLLL N
SEBLL—
vz

g6zt —
LLyeL —

L

Me

NH

4f

210 200

-10

110 100 90 80 70 60 50 40
1 (ppm)

160 150 140 130 120

170

190 180

45



'H NMR (400 MHz, CDC4, compoundig)
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'H NMR (400 MHz, CDC4, compoundth)
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'H NMR (400 MHz, CDC4, compound?i)
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'H NMR (400 MHz, CDC4, compounddj)
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H NMR (400 MHz, CDC#%, compoundik, isomer )
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H NMR (400 MHz, CDC#, compoundik, isomer2)
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'H NMR (400 MHz, CDC4, compounddl)
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'H NMR (400 MHz, CDC#, compoundm)
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'H NMR (400 MHz, CDC4, compoundin)
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'H NMR (400 MHz, CDC4, compoundio)
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'H NMR (400 MHz, CDC4, compoundip)
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'H NMR (400 MHz, CDC4, compoundiq)
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'H NMR (400 MHz, CDC4, compoundir)
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'H NMR (400 MHz, CDC4, compoundis)
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'H NMR (400 MHz, CDC4, compoundit)

13C NMR (100 MHz, CDC4, compoundit)
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