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N-[1-(1H-indol -3-yl)ethyl]propan -2-amine (4) —

mfi 3 i (200 g, 1.71 mol)< (800 mL)—J i <«fi (200 ML)  ~ wmt K. Hi
« b fi (1119,1.88mol)< 90%s % J » i & # ) (87.6 g, 1.79 mol)t 0 10°C #

~80 5oC# 23 eV o - (2.0L)% |- <« i (280 mL)

AL

SRV ~ 30% ALt (1.85L)L 0 100C # -8

=

0 5C# 1 VA L= o8 (10L)2 -8 o

— 4(230g,1.14molyt v o 67%

Mp 1158117 oC; IR (ATR) n 1451, 1097, 791, 732, 686 cm-L; MS (ESI) m/z201 (MH)-;
1H NMR (300 MHz, CDCI 3) d 8.25 (br s, 1H), 7.74 (d, J=7.8 Hz, 1H), 7.38 (d, J=8.0 Hz,
1H), 7.2587.15 (m, 2H), 7.11 (d, J=2.4 Hz, 1H), 4.30 (q, J=2.4 Hz, 1H), 2.97 52.84 (m,
1H), 1.55 (d, J=6.6 Hz, 1H), 1.44 (br s, 1H), 1.11 (t, J=5.3 Hz, 6H); 13C NMR (75 MHz,
CDCl3s) d 136.7, 126.3, 122.0, 121.0, 120.9, 119.3, 119.2, 111.4, 47.5, 45.9, 23.8, 23.3,
23.0. Anal. Calcd for C13H1sN2: C, 77.18; H, 8.97; N, 13.85. Found: C, 77.06; H, 9.24; N,

13.83.

ethyl threo-3-(1H-indol -3-yl) -2-nitrobutanoate ( rac-threo-3) —

4 (55.0 g, 272 mmol)—J i «fi (220 mL) - Al <4 i (38.0 g, 289
mmol) 4L -8 95 oC# 1 YA 4 - o= S
- €424t D0 (110 mL)4L o= =y 9 AL 4 =V -
<=t > i (110 mL)L =8 60 °C - = oy o L ez ZK o
fi (220 mL)< =8 00C% 1 VA L= o8 -V €3t 2i €7
Kk afi—1 4 (220 mL) # =8 == — rac-threo-3 (66.9 g, 242
mmol, >99% dr) & v ° 89%

Mp 1170119 °C; IR (ATR) n 3368, 1727, 1548, 1542, 742 cm; MS (ESI) miz 277

(MH)*; tH NMR (300 MHz, CDCI 3) d 8.20 (br s, 1H), 7.66 (d, J=8.0 Hz, 1H), 7.39 (d,
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J=8.0 Hz, 1H), 7.27 87.15 (m, 2H), 7.10 (d, J=2.5 Hz, 1H), 5.47(d, J=9.1 Hz, 1H), 4.26 8
4.19 (m, 1H), 4.06 83.95 (m, 2H), 1.58 (d, J=7.0 Hz, 3H), 0.98 (t, J=7.1 Hz, 3H); 13C NMR
(75 MHz, CDCI 3) d 163.8, 136.2, 125.9, 122.6, 122.4, 120.0, 118.8, 113.9, 111.5, 92.9,
62.7, 33.2,17.8, 13.5. Anal. Calcd for C14H16N204: C, 60.86; H, 5.84; N, 10.14. Found: C,

60.93; H, 5.98; N, 10.27.

@« ®¥" ovDd | HPLC # =V o' b Inertsil ODS -3 (4.6x150 mm)e
0.05 M ' fi of py « ¥, 8511 50 508 1.0 mL/

8 25 0Cs UV 254 nm
ethyl threo-2-amino-3-(1H-indol -3-yl)butanoate ( rac-threo-2) —

(10 mL)— THF (5 mL) - (9.48 g, 145 mgatom)? rac-threo-3 (2.00 g,
7.24 mmol, >99% adr)< (5mL)— THF (10 mL) i 0 10°C# =8 -
~= 18 VA k= o= THF (10 mL) # oV F L =5

VA - «iii (20 mL)s 5% Lt oer (80 mL)4L

o= =V o L i (10 mL)# -8 L +5y= R

«ii 2mL)L 4 -8 Zk afi (6mL)d # -V 9o0oC# 1

1

VAR Lo s -V  a#i<Zkafi—1 3 (@mLz

-l

— rac-threo-2 (1.59 g, 6.46 mmol, >99% dr)dt Vo 89%

¢
®
)
]

Mp 82883 °C; IR (ATR) n 1736, 1217, 1157, 1115, 744 cm-t; MS (ESI) miz247 (MH)*;
1H NMR (300 MHz, CDCI 3) d 8.33 (br s, 1H), 7.47 (d, J=7.8 Hz, 1H), 7.37 (d, J=7.9 Hz,
1H), 7.2587.13 (m, 2H), 7.06 (d, J=2.1 Hz, 1H), 4.2584.17 (m, 2H), 3.94 (d, J=4.1 Hz,
1H), 3.7283.67 (m, 1H), 1.40 (br s, 1H), 1.36 (d, J=7.1 Hz, 3H), 1.27 (t, J=7.1 Hz, 3H);
13C NMR (75 MHz, CDCI 3) d 163.8, 136.2, 125.9, 122.6, 122.4, 112.0, 118.8, 113.9, 111.5,
92.9, 62.7, 33.2, 17.8, 13.5. Anal. Calcd for C14H1sN202: C, 68.27; H, 7.37; N, 11.37.

Found: C, 68.19; H, 7.40; N, 11.60.
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© ¥~ ow¥ D | « © i HPLC £ =V °c ' ¢ Chiralcel 0J -R (4.6x150 mm)?
0.05M ' fi ol pr (PH7.0) = ¢ 75 ' 1 70 308

0.5mL/ 8 15 oCs UV 254 nm

(R)-2-(4-hydroxyphenoxy)prop anic acid - ethyl (2 R,35)-2-amino -3-(1H-indol -3-yl) -

butanoate (1:1) hydrate ((2 R,39)-2A R)-5A HO) —

(RA)-5(1.85¢g,10.2 mmol)s (0.5 mL)— K#i (50mL) ~ rac-threo-2 (5.00 g,
20.3 mmol)< -8 £ 4 SV L= o8 K #i (10 mL)#

— (2R395)-2A ®)-5A HO (4.20 g, 9.41 mmol, 92% eed v ©

=8 <

46%

Mp 1338134 °C; IR (ATR) n 1747, 1590, 1476, 1209, 749 cm-i; MS (ESI) miz 247
(MH)*; [a]2% +11.1 (¢ 1.02, MeOH); H NMR (300 MHz, DMSO -ak) d 10.85 (s, 1H), 7.51
(d, J=7.8 Hz, 1H), 7.33 (d, J=8.0 Hz, 1H), 7.14 (d, J=2.3 Hz, 1H), 7.0686.94 (m, 1H),
6.7086.62 (m, 1H), 4.57 (g, J=6.7 Hz, 1H), 3.9883.90 (m, 2H), 3.63 (d, J=6.8 Hz, 1H),
3.3983.30 (m, 1H), 1.42 (d, J=6.8 Hz, 3H), 1.29 (d, J=7.1 Hz, 3H), 1.00 (t, J=7.1 Hz, 3H);
13C NMR (75 MHz, DMSO -ak) d 174.4, 174.3, 151.9, 151.0, 136.8, 126.8, 123.1, 121.4,
118.9, 118.7, 116.6, 116.4, 116.1, 111.9, 73.3, 60.5, 59.4, 35.0, 19.0, 16.4, 14.3. Anal.

Calcd for C23H2sN20sN H20: C, 61.87; H, 6.77; N, 6.27. Found: C, 61.74; H, 6.77; N,

6.20.
| « ' i HPLC # =V ° o' Chiralcel 0J -RH (4.6 x150 mm)?
0.05M ' fi ol pr (PH65) = ¢ 74 1 i 75 258
05mL/ 8 15 oCs UV 254 nm
| «@vi L& -vafiki s —d o#i sl kihOfi <
L' HPLC # o= =V 400 o't Chirobiotic R (4.6 x250 mm)®
=2t D 70 308 0.75mL/ 8 15 oCs UV 254 nm
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ethyl (2 R,35)-2-amino -3-(1H-indol -3-yl)butanoate methanesulfonate

(2R39-2A Me SI@) —

J i «fi (50 mL)s 1 M At oe (5.0 mL) — -
(2R,39-2A {)-5A HO (1.00 g, 2.24 mmol, 92% e == =V e ==
4L (.0omL)# -8 VA - Kui (5.0mL)< €2t D i (0.5mL)
AL - -8 @ afi ® vfi (215 mg, 2.68 mmol) # VA £ 2
-V 8 L= o K#i < <2t 2i —10 1 (1.0mL)#
-8 e — (2R39-2A Me S (648 mg, 1.89 mmol, >99% eg v o
84%

Mp 1298130 °C; IR (KBr) n 3298, 1743, 1520, 1205, 1184 cm; MS (FAB) miz 247
(MH)+; [a]2% +6.1 (c0.97, MeOH); H NMR (300 MHz, DMSO -ck) d 11.08 (s, 1H), 8.32
(s, 1H), 7.51 (d, J=7.8 Hz, 1H), 7.39 (d, J=8.0 Hz, 1H), 7.22 (d, J=2.3 Hz, 1H), 7.10 (t,
J=7.5 Hz, 1H), 7.01 (t, J=7.4 Hz, 1H), 4.16 (d, J=6.5 Hz, 1H), 4.0483.92 (m, 2H), 3.673
3.58 (m, 1H), 2.34 (s, 3H), 1.45 (d, J=7.2 Hz, 3H), 0.96 (d, J=7.1 Hz, 3H); 13C NMR (75
MHz, DMSO -ck) d 169.8, 137.2, 126.8, 124.5, 122.1, 119.4, 119.1, 113.5, 112.5, 62.4,
58.1, 40.6, 33.1, 17.3, 14.4. Anal. Calcd for C 1sH22N20sS: C, 52.62; H, 6.48; N, 8.18; S,

9.36. Found: C, 52.44; H, 6.44; N, 8.04; S, 9.33.

ethyl (2 5,3R)-2-amino -3-(1H-indol -3-yl)butanoate methanesulfonate

(253R)-2A Me SI9) —

(RA)-5(1.85¢g,10.2 mmol)s (0.5 mL)— K#i (50mL) ~ rac-threo-2 (5.00 g,
20.3 mmol) 4 -8 £ 4 VA =V L= o8 K #i (10 mL)
# Vo FyVF - 42t 2i (5.0 mL)<s o afi ®f vfi (980 mg, 12.2

mmol) 4L # VA £ 2 eV 8 L s K i <
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<2t 21 —10 1 (11 mL)# o -

—(253R)-2A Me SI®

(2.76 g, 8.06 mmol, >99% egt V 40%

Mp 1298130 °C; IR (ATR) n 1742, 1517, 1163, 1044, 743 cmL; MS (ESI) miz 247
(MH)*; [a]2% 86.5 (¢ 1.03, MeOH); H NMR (300 MHz, DMSO -ak) d 11.08 (s, 1H), 8.27
(s, 1H), 7.50 (d, J=7.8 Hz, 1H), 7.38 (d, J=8.0 Hz, 1H), 7.21 (d, J=2.4 Hz, 1H), 7.09 (t,
J=7.1 Hz, 1H), 7.00 (t, J=7.1 Hz, 1H), 4.15 (d, J=6.5 Hz, 1H), 4.0483.93 (m, 2H), 3.668
3.57 (m, 1H), 2.34 (s, 3H), 1.44 (d, J=7.2 Hz, 3H), 0.95 (d, J=7.1 Hz, 3H); 13C NMR
(DMSO-dk) d 169.5, 136.9, 126.5, 124.2, 121.7, 119.1, 118.7, 113.2, 112.2, 62.0, 57.7,
40.3, 32.8, 17.0, 14.0. Anal. Calcd for C1sH22N20sS: C, 52.62; H, 6.48; N, 8.18; S, 9.36.

Found: C, 52.59; H, 6.44; N, 8.23; S, 9.43.

(2R,35)-3-(1H-indol -3-yl) -2-[(4-phenylpiperidine -1-carbonyl)amino] -butanoic acid (8)

CDI (2.09 g, 12.9 mmol) — DMF (12 mL) - (2R,39-2A Me SID (4.00 g, 11.7

mmol)— DMF (12mL) 4 goC# -8 0oC%# 1 ove sl quiow b

(5.219,51.5mmol)<s 4 h vzi HA' ofi (2559, 12.9 mmol)L 0 10°C #
-8 £ 25 eV o - (24mL)< <« (24 mL)d

o= VA AL «ii (24mL)# =y 9 L =5=1M (24 mL)

£2 8 (24mL)# 2 -8 VA - €42t D1 (24mL)L =
VA - <2t 21 (40 mLL 4= =8 4 M At oer 8

mL)4L o= £ 4 =V 9 4M (12 mL)4 = 0oC# 15

oV 8 L= o8 oV €44t i s —2 1 (12 mL) # o8

o= — 8(4.17 g, 10.3 mmol, >99.9% e V o 88%

Mp 1628167 °C (decomp.); IR (KBr) n 1736, 1581, 1512, 1194, 754 cm-:; MS (FAB)

m/z 406 (M H)*; [a]2%p +42.0 (¢1.04, MeOH ); H NMR (300 MHz, DMSO -ak) d 12.23 (br s,
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1H), 10.82 (s, 1H), 7.56 (d, J=7.7 Hz, 1H), 7.3587.27 (m, 3H), 7.2007.16 (m, 4H), 7.080
7.03 (m, 2H), 6.29 (d, J=8.5 Hz, 1H), 4.50 (dd, J=8.2, 7.3 Hz, 1H), 4.11 (t, J=14.3 Hz,
2H), 3.59 (t, J=7.1 Hz, 1H), 2.7962.62 (m, 3H), 1.69 (d, J=12.1 Hz, 2H), 1.4981.34 (m,
5H); 13C NMR (75 MHz, DMSO -ak) d 174.9, 158.2, 146.8, 137.0, 129.3, 127.5, 127.4,
127.0, 123.2, 121.6, 119.4, 119.1, 117.2, 112.3, 59.6, 45.3, 45.2, 42.7, 33.7, 33.6, 33.1,
18.3. Anal. Calcd for C 24H27N303sA0.1H20: C, 70.77; H, 6.73; N, 10.32. Found: C, 70.75;

H, 6.85; N, 10.27.

1

| « ' i HPLC 2 =V 9 o'+ Chiralcel 0J -RH (4.6 X150 mm)®
(PH25) © =t > i 25 758 1.0mL/ 8 25 oC8

UV 254 nm

N-[(1 R29)-1-({5-[(dimethylamino)methyl ]-2-ethoxyphenyl}amino -carbonyl) -2-(1H-

indol -3-yl)propyl] -4-phenyl -1-piperidinecarboxamide (1) —

8 (700 g, 1.73 mol)< 9 (462 g, 1.73 mol)— DMF (3.45L)  ~J ' <«ui = Ffi (175

g, 1.73 mol)<s EDCAHCI (397 g, 2.07 mol) & # o= 1 ey o

- 2M a1 oer (1.73L)< 5% a3 st (1.73 L)L
eV o £ 1.5 -V 8 L= <8 (69L)% -8 =
— crude-1 (1004 g,1.73mol)dt v ¢ (1.0L)<s= ¥ fi (9.0L)— ~ crude-1
(1004 g, 1.73 mol & o= Y L= o=« ¥ fic —10 1 (3.3
L)# A DIV - (6.7 L)& # eV o £ 4 eV 8
L= o8 ¥ fic —11 (4.0L)# -8 . — 1(880

g, 1.51 mol, >99.9% egd v ° 87%

Mp 1648165 °C: IR (KBr) n 3361, 1666, 1219, 733 cm-; MS (FAB) /m/z 582 (MH)*;
[a]2% +4.0 (¢1.01, MeOH); H NMR (300 MHz, CDCI 3) d 8.50 (br s, 1H), 8.25 (d, J=1.9

Hz, 1H), 8.05 (s, 1H), 7.79 (d, J=7.6 Hz, 1H), 7.37 87.06 (m, 8H), 6.96 (dd, J=8.3, 2.0 Hz,
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1H), 6.73 (d, J=8.3 Hz, 1H), 5.43 (d, J=7.6 Hz, 1H), 4.94 (t, J=7.4 Hz, 1H), 4.17 (d,
J=13.2 Hz, 1H), 4.04 (d, J=13.3 Hz, 1H), 3.98 83.82 (m, 2H), 3.7583.66 (m, 1H), 3.36 (s,
2H), 2.9502.79 (m, 2H), 2.7162.61 (m, 1H), 2.46062.31 (m, 1H), 2.24 (s, 6H), 1.84 (d,
J=12.0 Hz, 2H), 1.73 81.51 (m, 5H), 1.26 (t, J=7.0 Hz, 3H); 13C NMR (75 MHz, CDCI 3) d
170.5, 157.6, 146.8, 145.9, 136.9, 131.6, 128.9, 127.4, 127.2, 127.0, 126.8, 124.7, 122.4,
121.1,119.9,119.7,117.2,111.7,111.1, 64.6, 64.3, 60.7, 45.6, 45.2, 45.1, 43.0, 35.2, 33.4,
33.3, 18.2, 15.1. Anal. Calcd for C3sH43sNsOs: C, 72.26; H, 7.45; N, 12.04. Found: C,

71.97; H, 7.39; N, 11.95.

1 !

| «* 7 HPLC # ~V 9 o ¢ Chiralcel OD -RH (4.6x150 mm)8
05%— ) ' «wi«Ffid A 005M°'fi ol e (pH
70) = ¥y 8410 50 508 0.5mL/ 8 20 oC8 UV 254 nm
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