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(x)-(3aR,5S,7aR)-N-ethyl-5-phenoxy-1,2,3,3a,4,5-hexahydro-7aH-indole-7a-
carboxamide
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(x)-(3aR,5S,7aR)-N-ethyl-5-phenoxy-1,2,3,3a,4,5-hexahydro-7aH-indole-7a-
carboxamide
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(x) -(3aR,5R,7aR)-N-ethyl-5-phenoxy-1,2,3,3a,4,5-hexahydro-7aH-indole-7a-

carboxamide
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(x) -(3aR,5R,7aR)-N-ethyl-5-phenoxy-1,2,3,3a,4,5-hexahydro-7aH-indole-7a-

carboxamide

jk16611_rxn29fr2_NOESY1D_001

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
jk16611_rxn29fr2_NOESY1D_002
T T T T T T T T T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0
f1 (ppm)

240

220

200

180

160

140

120

100

80

r 60

40

20

~-20

20

r-300




(x) -(3aR,5R,7aR)-N-ethyl-5-phenoxy-1,2,3,3a,4,5-hexahydro-7aH-indole-7a-

carboxamide
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(x)-(3a$,5S,7aR)-5-(dicyanomethyl)-N-ethyl-1,2,3,3a,4,5-hexahydro-7aH-indole-7a-
carboxamide

jk133328_jk14-96f3_PROTON_01
60

55

/ i /

40

35
30
25
20
15

- | | )

T T T T T T T T T T T T T

1.0’
2.0

3 1;A

S
]
L e
4

4.5 4.0 3.5 3.0 2.5
f1 (ppm)

jk133328_jk14-96f3_CARBONRO1

93
05
14.87

—173
—132.35
—128.48
111.53
111.43
69.04

— 44.59
83

65

<

60

55

50

Fas

F40

35

30

25

20

15

10

T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)



(x)-(3a$,5S,7aR)-5-(dicyanomethyl)-N-ethyl-1,2,3,3a,4,5-hexahydro-7aH-indole-7a-

carboxamide
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(x)-(3aS,5R,7aR)-5-(dicyanomethyl)-N-ethyl-1,2,3,3a,4,5-hexahydro-7aH-indole-7a-
carboxamide
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(x)-(3as$,5S,7aR)-5-(2,4-dioxopentan-3-yl)-N-ethyl-1,2,3,3a,4,5-hexahydro-7aH-

indole-7a-carboxamide
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(x)-(3as$,5S,7aR)-5-(2,4-dioxopentan-3-yl)-N-ethyl-1,2,3,3a,4,5-hexahydro-7aH-

indole-7a-carboxamide
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(x)-(3aS,5R,7aR)-5-(2,4-dioxopentan-3-yl)-N-ethyl-1,2,3,3a,4,5-hexahydro-7aH-

indole-7a-carboxamide
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(x)-(3as$,5S,7aR)-5-(1,3-dioxo-2,3-dihydro-1H-inden-2-yl)-N-ethyl-1,2,3,33,4,5-
hexahydro-7aH-indole-7a-carboxamide
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(x)-(3as$,5S,7aR)-5-(1,3-dioxo-2,3-dihydro-1H-inden-2-yl)-N-ethyl-1,2,3,33,4,5-
hexahydro-7aH-indole-7a-carboxamide
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(x)-(3as$,5S,7aR)-5-(4,4-dimethyl-2,6-dioxocyclohexyl)-N-ethyl-1,2,3,3a,4,5-
hexahydro-7aH-indole-7a-carboxamide
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(x)-(3as$,5S,7aR)-5-(4,4-dimethyl-2,6-dioxocyclohexyl)-N-ethyl-1,2,3,3a,4,5-
hexahydro-7aH-indole-7a-carboxamide
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(x)-2-((3aS,5S,7aR)-7a-acetyl-2,3,3a,4,5,7a-hexahydro-1H-indol-5-yl)-5,5-
dimethylcyclohexane-1,3-dione
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(x)-2-((3aS,5S,7aR)-7a-acetyl-2,3,3a,4,5,7a-hexahydro-1H-indol-5-yl)-5,5-

dimethylcyclohexane-1,3-dione
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(x)-2-((3aS,5S,7aR)-7a-acetyl-2,3,3a,4,5,7a-hexahydro-1H-indol-5-yl)-1H-
indene-1,3(2H)-dione
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(x)-2-((3aS,5S,7aR)-7a-acetyl-2,3,3a,4,5,7a-hexahydro-1H-indol-5-yl)-1H-

indene-1,3(2H)-dione
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(x)-(31R,5aS,8aS)-N-ethyl-2-oxo0-1-tosyl-1,4,5,5a,6,8a-hexahydroimidazo[4,5,1-
hilindole-31(2H)-carboxamide
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(x)-(31R,8aS)-2-oxo0-1-tosyl-1,4,5,5a,6,8a-hexahydroimidazo[4,5,1-hilindole-31(2H)-
carbonitrile
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(x)-(31R,5aS,8aS)-31-acetyl-1-tosyl-31,4,5,5a,6,8a-hexahydroimidazo[4,5,1-

hilindol-2(1H)-one
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(x)-(31R,5aS,8aS)-1-(4-chlorophenyl)-N-ethyl-2-ox0-1,4,5,53,6,8a-

hexahydroimidazo[4,5,1-hi]Jindole-31(2H)-carboxamide
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(x)-(31R,5aS,8aS)-1-(2-chlorophenyl)-N-ethyl-2-ox0-1,4,5,543,6,8a-
hexahydroimidazo[4,5,1-hi]indole-31(2H)-carboxamide
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(x)-(31R,5aS,8aS)-1-(2-chlorophenyl)-2-oxo0-1,4,5,5a,6,8a-hexahydroimidazo[4,5,1-
hilindole-31(2H)-carbonitrile
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(x)-(31R,5aS,8aS)-N-ethyl-2-ox0-1-(2-(trifluoromethyl)phenyl)-1,4,5,54a,6,8a-
hexahydroimidazo[4,5,1-hi]indole-31(2H)-carboxamide
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(x)-(31R,5aS,8aS)-N-ethyl-2-ox0-1-(3-(trifluoromethyl)phenyl)-1,4,5,54a,6,8a-
hexahydroimidazo[4,5,1-hi]indole-31(2H)-carboxamide
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(x)-(31R,5aS,8aS)-N-ethyl-2-oxo0-1-(4-(trifluoromethyl)phenyl)-1,4,5,54a,6,8a-
hexahydroimidazo[4,5,1-hi]indole-31(2H)-carboxamide
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(x)-(31R,5aS,8aS)-31-acetyl-1-(4-(trifluoromethyl)phenyl)-31,4,5,543,6,8a-

hexahydroimidazo[4,5,1-hi]indol-2(1H)-one
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(x)-(31R,5aS,8aS)-N-ethyl-2-oxo0-1-(2-(nitro)phenyl)-1,4,5,5a,6,8a-
hexahydroimidazo[4,5,1-hi]indole-31(2H)-carboxamide
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(x)-(31R,5aS,8aS)-1-(2-nitrophenyl)-2-oxo-1,4,5,5a,6,8a-hexahydroimidazo[4,5,1-
hilindole-31(2H)-carbonitrile
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(x)-(31R,5aS,8aS)-1-(4-acetylphenyl)-N-ethyl-2-oxo0-1,4,5,5a,6,8a-

hexahydroimidazo[4,5,1-hi]Jindole-31(2H)-carboxamide
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(x)-(31R,5aS,8aS)-N-ethyl-1-(4-methoxyphenyl)-2-oxo-1,4,5,5a,6,8a-
hexahydroimidazo[4,5,1-hi]indole-31(2H)-carboxamide
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(x)-(31R,5aS,8aS)-N-ethyl-1-(2-methoxyphenyl)-2-oxo-1,4,5,5a,6,8a-
hexahydroimidazo[4,5,1-hi]indole-31(2H)-carboxamide
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(x)-(31R,5aS,8aS)-1-(2,6-dichlorophenyl)-N-ethyl-2-oxo0-1,4,5,53a,6,8a-
hexahydroimidazo[4,5,1-hi]indole-31(2H)-carboxamide
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(x)-(31R,5aS,8aS5,2)-2-((2,6-dichlorophenyl)imino)-N-ethyl-8a-methyl-5,53,6,8a-
tetrahydro-2H-oxazolo[5,4,3-hi]indole-31(4H)-carboxamide
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(x)-(31R,5aS,8aS,Z)-N-ethyl-2-(tosylimino)-5,5a,6,8a-tetrahydro-2H-oxazolo[5,4,3-
hiJindole-31(4H)-carboxamide CONHEt
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(x)-(31R,5aS,8aS$,2)-2-((2-chlorophenyl)imino)-N-ethyl-5,5a,6,8a-tetrahydro-2H-

oxazolo[5,4,3-hi]Jindole-31(4H)-carboxamide
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(x)-(31R,5aS,8aS)-N-ethyl-1-(4-nitrophenyl)-2-oxo-1,4,5,53a,6,8a-
hexahydroimidazo[4,5,1-hi]indole-31(2H)-carboxamide
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(£)-(3R,5a9)-1,1-Dicyano-N-ethyl-2-phenyl-1,4,5,5a,6,8a-hexahydropyrrolo [3,2,1-

hiJindole-3(2H)-carboxamide 10a
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Di-tert-butyl 2-methylenemalonate
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(£)-1-(Tert-butyl) 1-methyl (3R,8aR)-3-(ethylcarbamoyl)-3,4,5,5a,6,8a-
hexahydropyrrolo[3,2,1-hi]indole-1,1(2 H)-dicarboxylate 11a
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(x)-Di-tert-butyl (3R,8aR)-3-(ethylcarbamoyl)-3,4,5,5a,6,8a-
hexahydropyrrolo[3,2,1-hi]indole-1,1(2 H)-dicarboxylate 12a
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(x)-Di-tert-butyl (3R,8aR)-3-acetyl-3,4,5,5a,6,8a-hexahydropyrrolo(3,2,1-

hilindole-1,1(2 H)-dicarboxylate 12b
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(£)-(3R,8aS)-N-ethyl-5,5a,6,8a-tetrahydro-2H-oxazolo[5,4,3-hilindole-3(4 H)-

carboxamide 13a
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(£)-1-((3R,8a5)-5,53,6,8a-Tetrahydro-2 H-oxazolo[5,4,3-hilindol-3(4 H)-yl)ethan-1-
one 13b
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(£)-(25,31R,8a5)-N-ethyl-2-methyl-5,5a,6,8a-tetrahydro-2 H-oxazolo[5,4,3-
hilindole-3(4 H)-carboxamide —14a
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(1)-(2S5,31R,8a5)-N-ethyl-2-methyl-5,5a,6,8a-tetrahydro-2 H-oxazolo[5,4,3-
hiJindole-3(4 H)-carboxamide —14a
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(£)-1-((3R,8a5)-2-Methyl-5,53,6,8a-tetrahydro-2 H-oxazolo[5,4,3-hi]indol-3(4 H)-
yl)ethan-1-one- Major Diastereomer 14b
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(£)-1-((3R,8a5)-2-Methyl-5,53,6,8a-tetrahydro-2 H-oxazolo[5,4,3-hi]indol-3(4 H)-
yl)ethan-1-one- Major Diastereomer 14b
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(£)-1-((2R,3R,8a5)-2-methyl-5,5a,6,8a-tetrahydro-2 H-oxazolo([5,4,3-
hilindol-3(4 H)-yl)ethan-1-one Minor diastereomer 14b
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(£)-1-((2R,3R,8a5)-2-methyl-5,5a,6,8a-tetrahydro-2 H-oxazolo([5,4,3-
hilindol-3(4 H)-yl)ethan-1-one Minor diastereomer 14b
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(£)-Ethyl (3R,8a5)-31-(ethylcarbamoyl)-3,4,5,5a,6,8a-hexahydro-2 H-
oxazolo[5,4,3-hilindole-2-carboxylate- Major diastereomer 15a
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(£)-Ethyl (3R,8a5)-31-(ethylcarbamoyl)-3,4,5,5a,6,8a-hexahydro-2 H-
oxazolo[5,4,3-hilindole-2-carboxylate- Major diastereomer 15a
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(£)-Ethyl (3R,8a5)-31-(ethylcarbamoyl)-3,4,5,5a,6,8a-hexahydro-2 H-
oxazolo[5,4,3-hi]indole-2-carboxylate- Major diastereomer 15a
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()-Ethyl (3R 8a5)-3-(ethylcarbamoyl)-3,4,5,53a,6,8a-hexahydro-2H-oxazolo[5,4, 3-
hilindole-2-carboxylate — mixture of diastereomers 15a
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()-Ethyl (3R 8a5)-3-(ethylcarbamoyl)-3,4,5,53a,6,8a-hexahydro-2H-oxazolo[5,4, 3-
hilindole-2-carboxylate — mixture of diastereomers 15a
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()-Ethyl (25,3 R 8a5)-3-acetyl-3,4,5,53,6,8a-hexahydro-2 H-oxazolo([5,4,3-
hiJindole-2-carboxylate— Major Diastereomer 15b
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()-Ethyl (25,3 R 8a5)-3-acetyl-3,4,5,53,6,8a-hexahydro-2 H-oxazolo([5,4,3-

hiJindole-2-carboxylate— Major Diastereomer 15b
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()-Ethyl (25,3 R 8a5)-3-acetyl-3,4,5,53,6,8a-hexahydro-2 H-oxazolo([5,4,3-

hiJindole-2-carboxylate— Major Diastereomer 15b
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(x)-Ethyl (2R,3R,8a5)-3-acetyl-3,4,5,53a,6,8a-hexahydro-2H-oxazolo[5,4,3-

hiJindole-2-carboxylate — minor diastereomer 15b
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(x)-Ethyl (2R,3R,8a5)-3-acetyl-3,4,5,53a,6,8a-hexahydro-2H-oxazolo[5,4,3-
hiJindole-2-carboxylate — minor diastereomer 15b
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(x)-Ethyl (35,8a5)-31-cyano-3,4,5,53,6,8a-hexahydro-2 H-oxazolo([5,4,3-
hiJindole-2-carboxylate 15c¢

eb124175_eeb-6-5-2abl_PROTON_01

-2

-0

r O ( y)
| 'l‘ [
[ |
) e
‘ [ \‘ I [ {7 \' |
) | | | / A f
2 4 /1 / ik A / ) )
355 Iy % T Tt it i ol o T 4 p
22 8% &= 8 =883 25 24 2
T T T T T T T T T T T T T T T
3.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5
f1 (ppm)
€b124315_eeb-6-3-2pb1_CARBON_01 28R 38 2 @ 8 mgmen 3 an e2 sz =2
i S888E 8 e giRgTR 8 ge BE % =%
I NN I \ V- | Vi AR N
|
T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10 0

90
f1 (ppm)

-6

5

4

3

-2

1




(x)-Ethyl (35,8a5)-31-cyano-3,4,5,53,6,8a-hexahydro-2 H-oxazolo([5,4,3-

hiJindole-2-carboxylate 15c¢
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(£)-(3R,8a5)-2-(4-acetylphenyl)-N-ethyl-5,5a,6,8a-tetrahydro-2 H-oxazolo[5,4,3-
hiJindole-3(4 H)-carboxamide 17a
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(£)-(3R,8a5)-2-(4-acetylphenyl)-N-ethyl-5,5a,6,8a-tetrahydro-2 H-oxazolo[5,4,3-
hiJindole-3(4 H)-carboxamide 17a
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(£)-(3R,8a5)-2-(4-acetylphenyl)-N-ethyl-5,5a,6,8a-tetrahydro-2 H-oxazolo[5,4,3-

hiJindole-3(4 H)-carboxamide 17a
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(£)-(3R,8a5)-N-Ethyl-2-(4-nitrophenyl)-5,5a,6,8a-tetrahydro-2 H-oxazolo[5,4,3-
hilindole-3(4 H)-carboxamide 18a
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(£)-(3R,8a5)-N-Ethyl-2-(4-nitrophenyl)-5,5a,6,8a-tetrahydro-2 H-oxazolo[5,4,3-
hiJindole-3(4 H)-carboxamide 18a
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(£)-(3R,8a5)-N-Ethyl-2-(4-nitrophenyl)-5,5a,6,8a-tetrahydro-2 H-oxazolo[5,4,3-
hiJindole-3(4 H)-carboxamide 18a
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(£)-(25,3R,8a5)-N-ethyl-2-methyl-1-tosyl-1,4,5,5a,6,8a-hexahydroimidazo(4,5,1-
hiJindole-3(2H)-carboxamide — major diastereomer 19a
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(£)-(25,3R,8a5)-N-ethyl-2-methyl-1-tosyl-1,4,5,5a,6,8a-hexahydroimidazo(4,5,1-
hiJindole-3(2H)-carboxamide — major diastereomer 19a
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(£)-(2R,3R,8a5)-N-ethyl-2-methyl-1-tosyl-1,4,5,5a,6,8a-hexahydroimidazo[4,5,1-

hiJindole-3(2H)-carboxamide Minor diastereomer19a
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(£)-(2R,3R,8a5)-N-ethyl-2-methyl-1-tosyl-1,4,5,5a,6,8a-hexahydroimidazo[4,5,1-

hiJindole-3(2H)-carboxamide Minor diastereomer19a
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(£)-(3R,8a5)-N-ethyl-2-(4-nitrophenyl)-1-tosyl-1,4,5,53,6,8a-
hexahydroimidazo[4,5,1-hi]indole-3(2 H)-carboxamide 20a
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(£)-(3R,8a5)-N-ethyl-2-(4-nitrophenyl)-1-tosyl-1,4,5,53,6,8a-
hexahydroimidazo[4,5,1-hilindole-3(2H)-carboxamide major diastereomer 20a
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(£)-(25,3R,8a5)-N,2-diethyl-1-tosyl-1,4,5,5a,6,8a-hexahydroimidazo[4,5,1-
hiJindole-3(2H)-carboxamide Major diastereomer 21a
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(£)-(25,3R,8a5)-N,2-diethyl-1-tosyl-1,4,5,5a,6,8a-hexahydroimidazo[4,5,1-
hiJindole-3(2H)-carboxamide Major diastereomer 21a
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(£)- (2R,3R 8a5)-N,2-diethyl-1-tosyl-1,4,5,5a,6,8a-hexahydroimidazo[4,5,1-

hijindole-3(2H)-carboxamide minor diastereomer 21a
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(£)- (2R,3R 8a5)-N,2-diethyl-1-tosyl-1,4,5,5a,6,8a-hexahydroimidazo[4,5,1-
hijindole-3(2H)-carboxamide minor diastereomer 21a
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(£)-(3R,8a5)-N-ethyl-2-phenyl-1-tosyl-1,4,5,53,6,8a-hexahydroimidazo([4,5,1-

hilindole-3(2H)-carboxamide 22a
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(£)-(3R,8a5)-N-ethyl-2-phenyl-1-tosyl-1,4,5,53,6,8a-hexahydroimidazo([4,5,1-
hiJindole-3(2 H)-carboxamide — major diastereomer 22a
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(x)-(6aR,8aR)-7-Ethyl-1-(( £)-3-oxobut-1-en-1-yl)-2,3,33,4,63,7-
hexahydroazeto[2,3-h]indol-8(1H)-one
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(£)-Methyl (£)-3-((6aR,8aR)-7-ethyl-8-ox0-3,33a,4,6a,7,8-hexahydroazeto[2,3-

hlindol-1(2H)-yl)acrylate
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()-Ethyl (£)-3-((6aR,8aR)-7-ethyl-8-ox0-3,33a,4,6a,7,8-hexahydroazeto[2,3-
hlindol-1(2H)-yl)acrylate
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(£)-(E)-3-((6aR,8aR)-7-ethyl-8-ox0-3,33a,4,6a,7,8-hexahydroazeto|2,3-

hlindol-1(2H)-yl)acrylaldehyde

€b121255_eeb-5-70-2b_PROTON_01

i

T

MA_L_J

146

1.15-[
L

L7

LMLJUV»@

329

—10

15

8.0 7.5

€b121498_eeb-5-70-2b_fARBON_01

—18

—166.93
15194
132.16

12267

5.5 5.0
f1 (ppm)

104.65
—78.20
—70.91

57.43
— 4724

—13.44

1.5

-0.04

1.0

=

10

130

T T T T T T T T T

220 210 200 190 180 170 160 150 140

T T T T T

80 70 60 50 40

120 110 100 _ 90
f1 (ppm)

30



(£)-Dimethyl 2-((6aR,8aR)-7-ethyl-8-ox0-3,3a,4,6a,7,8-hexahydroazeto[2,3-

hlindol-1(2H)-yl)maleate
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(£)-(3R,5aR)-5-acetyl-1,53,8,8a-tetrahydropyrrolo[3,2,1-hilindole-3(2 H)-

carbonitrile

€h123422_eeb-5-93a_PROTON_01
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(£)-Methyl (3R 5aR)-31-cyano-1,2,31,53,8,8a-hexahydropyrrolo[3,2,1-
hilindole-5-carboxylate
o)

H
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(£)-(3R,5aR)-5-formyl-1,5a,8,8a-tetrahydropyrrolo[3,2,1-hilindole-3(2 H)-

carbonitrile
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(x)-Dimethyl (3R,5aR)-31-cyano-1,2,3,53,8,8a-hexahydropyrrolo[3,2,1-
hilindole-4,5-dicarboxylate
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(£)-(3R,5aR)-1,53a,8,8a-tetrahydropyrrolo[3,2,1-hilindole-3,5(2 H)-dicarbonitrile
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