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Methyl 3-methyl2-oxo-cyclohexaneacetate (97)- 'H-NMR, CDCls, 400 MHz, 25 °C
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Methyl 3-methyl2-oxo-cyclohexaneacetate (97)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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Methyl 3-ethyl-2-oxocyclohexaneacetate (98)- *H-NMR, CDCls, 400 MHz, 25 °C
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Methyl 3-ethyl-2-oxocyclohexaneacetate (98)- *C-NMR, CDCl;, 100.6 MHz, 25 °C
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Methyl 3-benzyl-2-oxocyclohexaneacetate (99)- *H-NMR, CDCls, 400 MHz, 25 °C
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Methyl 3-benzyl-2-oxocyclohexaneacetate (99)- 3C-NMR, CDCls, 100.6 MHz, 25 °C



CeHs \ij/\COZCH:s

~7.355
7.336

J
a2 [

—7.273

7

A

Methyl 2-oxo-3-phenylcyclohexaneacetate (100)- *H-NMR, CDCls, 400 MHz, 25 °C



/

CegH
6 5\©/\COZCH3

]
~128.697
———————127.089

®
o
~
.
S
0
-
o
a -
a ~
- B
: o
-
- m

|
u——l—_-——‘——‘xﬁ“Lli.r—tI Lr...l—“:lv

TI T \'TI TIS T v TITs I LB LU LB I AN BARR ] TTYTI 77 ]T'T'TT-TAT‘T*T'T1T'*I_""I"Y'T"v‘7TT'l’ TTTWWWWTTTTT*WrYW
220 200 180/ 160 140 120 100 80 60 40 20 0 ppm

Methyl 2-oxo-3-phenylcyclohexaneacetate (100)- **C-NMR, CDCl;, 100.6 MHz, 25 °C
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(3-Methyl-2-oxocyclohexyl)acetic acid (101)- *H-NMR, CDCls, 400 MHz, 25 °C



H
SC\I:%:I/A\COZH

77.000

77.314
76.679

~—36.958
—34.638
25.206

' i L i b’ Y} AN i kgt 1 ) J ¥ |
“x“," | T | o [T d iU ta L LPRYY T L

LTS T B RS LR LR RS a5 LR LU S B LT, i il B RS LR R R TR RS R VU L UL LR L L R L L U S U RS L
I I I l I I | [ I [ I I | [ I l I l I [ I [ ‘ l

220 200 180 160 140 120 100 80 60 40 20 ppm
(3-Methyl-2-oxocyclohexyl)acetic acid (101)- 13C-NMR, CDCls, 100.6 MHz, 25 °C
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Methyl 2-oxo-3-cyclohexeneacetate (104)- *H-NMR, CDCls, 400 MHz, 25 °Cv
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Methyl 2-oxo-3-cyclohexeneacetate (104)- *C-NMR, CDCls, 100.6 MHz, 25 °C
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Methyl 3-methyl-2-oxo-3-cyclohexeneacetate (105)- *H-NMR, CDCls, 400 MHz, 25 °C
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Methyl 3-methyl-2-oxo-3-cyclohexeneacetate (105)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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Methyl 2-oxo-cyclohexaneacetate (106)- *H-NMR, CDCls, 400 MHz, 25 °C
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Methyl 2-oxo-cyclohexaneacetate (106)- *C-NMR, CDCls, 100.6 MHz, 25 °C
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Dimethyl 2-oxo-1,3-cyclohexanediacetate (107)- *H-NMR, CDCls; 400 MHz, 25 °C
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Dimethyl 2-oxo-1,3-cyclohexanediacetate (107)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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Dimethyl 5-methyl-2-oxo0-1,3-cyclohexanediacetate (108)- H-NMR, CDCls, 400 MHz, 25 °C
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Dimethyl 5-methyl-2-oxo-1,3-cyclohexanediacetate (108)- *C-NMR, CDCls, 100.6 MHz, 25 °C
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Dimethyl 2-oxo-5-phenyl-1,3-cyclohexanediacetate (109)- *H-NMR, CDCls, 400 MHz, 25 °C
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Dimethyl 2-oxo-5-phenyl-1,3-cyclohexanediacetate (109)- **C-NMR, CDCl;, 100.6 MHz, 25 °C
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Methyl (3R,6aR,10R,10aR)-5-oxo-3-phenylperhydrooxazolo[2,3-iJindole-10-acetate (110)- *H-NMR, CDCls, 400 MHz, 25 °C
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Methyl (3R,6aR,10R,10aR)-5-oxo-3-phenylperhydrooxazolo[2,3-i]indole-10-acetate (110)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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Methyl (7S,7aR)-1-[(1R)-2-hydroxy-1-phenylethyl]-2-ox0-2,4,5,6,7,7a-hexahydroindole-7-acetate (111a)- *H-NMR, CDCls, 400 MHz, 25 °C
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Methyl (7S,7aR)-1-[(1R)-2-hydroxy-1-phenylethyl]-2-ox0-2,4,5,6,7,7a-hexahydroindole-7-acetate (111a)- 3C-NMR, CDCls3, 100.6 MHz, 25 °C
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(3R,6aR,10S,10aS)-10-Methyl-5-oxo-3-phenylperhydrooxazolo[2,3-i]indole (112a)- 'H-NMR, CDCls, 400 MHz, 25 °C
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(3R,6aR,10S,10aS)-10-Methyl-5-oxo-3-phenylperhydrooxazolo[2,3-i]indole (112a)- *C-NMR, CDCls, 100.6 MHz, 25 °C
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(7R,7aR)-1-[(1R)-2-Hydroxy-1-phenylethyl]-7-methyl-2-ox0-2,4,5,6,7,7a-hexahydroindole (113a)- *H-NMR, CDCls, 400 MHz, 25 °C
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(7R,7aR)-1-[(1R)-2-Hydroxy-1-phenylethyl]-7-methyl-2-ox0-2,4,5,6,7,7a-hexahydroindole (113a)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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(3R,6aR,10S,10aS)-10-Ethyl-5-oxo0-3-phenylperhydrooxazolo[2,3-ilinsole (114)- 'H-NMR, CDCls, 400 MHz, 25 °C
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(3R,6aR,10S,10aS)-10-Ethyl-5-oxo0-3-phenylperhydrooxazolo[2,3-i]insole (114)- 3C-NMR, CDCls3, 100.6 MHz, 25 °C
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(7R,7aR)-7-Ethyl-1-[(1R)-2-hydroxy-1-phenylethyl]-2-o0x0-2,4,5,6,7,7a-hexahydroindole (115a)- 'H-NMR, CDCls, 400 MHz, 25 °C
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(7R,7aR)-7-Ethyl-1-[(1R)-2-hydroxy-1-phenylethyl]-2-ox0-2,4,5,6,7,7a-hexahydroindole (115a)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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(3R,6aR,10R,10aS)-10-Benzyl-5-oxo-3-phenylperhydrooxazolo[2,3-i]indole (116)- 'H-NMR, CDCls, 400 MHz, 25 °C
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(3R,6aR,10R,10aS)-10-Benzyl-5-oxo-3-phenylperhydrooxazolo[2,3-i]indole (116)- *C-NMR, CDCls, 100.6 MHz, 25 °C
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(7S,7aR)-7-Benzyl-1-[(1R)-2-hydroxy-1-phenylethyl]-2-o0x0-2,4,5,6,7,7a-hexahydroindole (117a)- *H-NMR, CDCls, 400 MHz, 25 °C
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(7S,7aR)-7-Benzyl-1-[(1R)-2-hydroxy-1-phenylethyl]-2-ox0-2,4,5,6,7,7a-hexahydroindole (117a)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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(3R,6aR,10R,10aR)-5-0x0-3,10-diphenylperhydrooxazolo[2,3-i]indole (118)- *H-NMR, CDCls, 400 MHz, 25 °C



rererrroaasaaaaTrTTTIoOoOTnr

180

n o o
-8 B>
FEE
\
a2
e
58 ¢
-
E:
|
‘ )
R L | T T r"ryrIiam ' MY M PR G B
160 140 120 100

(3R,6aR,10R,10aR)-5-0x0-3,10-diphenylperhydrooxazolo[2,3-i]indole (118)- *C-NMR, CDCls, 100.6 MHz, 25 °C
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(3R,6aR,10aS)-5-0Oxo-3-phenylperhydrooxazolo[2,3-i]lindole (119)- 'H-NMR, CDCls, 400 MHz, 25 °C
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(3R,6aR,10a$)-5-0xo0-3-phenylperhydrooxazolo[2,3-i]indole (119)- *C-NMR, CDCls, 100.6 MHz, 25 °C

.436

31

25.761

20



_CO,CH3 =3
7
,'/‘
/
I P v./ .
Tl . 2 1( '_ '/,' // /% ’/,
| | L *
| A Y e |

w Sy

Methyl (15,4aS,7aS,12aR,13aS)-6-ox0-2,3,4,4a,5,6,7a,12,12a,13a-dodecahydro-[1H]-indeno[1’2’:4,5]oxazolo[2,3-i]indole-1-propionate (120a)- H-NMR,
CDCl3, 400 MHz, 25 °C
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Methyl (15,4aS,7aS,12aR,13aS)-6-ox0-2,3,4,4a,5,6,7a,12,12a,13a-dodecahydro-[1H]-indeno[1’2’:4,5]oxazolo[2,3-i]indole-1-propionate (120a)- *C-NMR,
CDCl3, 100.6 MHz, 25 °C
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(121a and 121b)- *H-NMR, CDCls, 400 MHz, 25 °C
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(121a and 121b)- **C-NMR, CDCl;, 100.6 MHz, 25 °C
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(121d)- *H-NMR, CDCls, 400 MHz, 25 °C
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(121d)- 1*C-NMR, CDCls, 100.6 MHz, 25 °C
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(3R,6aS,10aS5)-10-Methyl-5-oxo-3-phenyl-2,3,5,6,6a,7,8,10a-octahydrooxazolo[2,3-i]indole (122)- *H-NMR, CDCls;, 400 MHz, 25 °C
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(3R,6aS,10aS)-10-Methyl-5-oxo-3-phenyl-2,3,5,6,6a,7,8,10a-octahydrooxazolo[2,3-i]indole (122)- *C-NMR, CDCls, 100.6 MHz, 25 °C
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(7S,7aS)-1-[(1R)-2-Hydroxy-1-phenylethyl]-7-methyl-2-ox0-2,4,5,6,7,7a-hexahydroindole (113b)- 'H-NMR, CDCl;, 400 MHz, 25 °C
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(7S,7aS)-1-[(1R)-2-Hydroxy-1-phenylethyl]-7-methyl-2-ox0-2,4,5,6,7,7a-hexahydroindole (113b)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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(7S,7aS)-7-Ethyl-1-[(1R)-2-hydroxy-1-phenylethyl]-2-ox0-2,4,5,6,7,7a-hexahydroindole (115b)- 'H-NMR, CDCls;, 400 MHz, 25 °C
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(7S,7aS)-7-Ethyl-1-[(1R)-2-hydroxy-1-phenylethyl]-2-oxo-2,4,5,6,7,7a-hexahydroindole (115b)- *C-NMR, CDCl3, 100.6 MHz, 25 °C
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(7R,7aS)-7-Benzyl-1-[(1R)-2-hydroxy-1-phenylethyl]-2-ox0-2,4,5,6,7,7a-hexahydroindole (117b)- 'H-NMR, CDCls, 400 MHz, 25 °C
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(7R,7aS)-7-Benzyl-1-[(1R)-2-hydroxy-1-phenylethyl]-2-ox0-2,4,5,6,7,7a-hexahydroindole (117b)- *C-NMR, CDCls, 100.6 MHz, 25 °C
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Methyl (7R,7aS)-1-[(1R)-2-h ydroxy-1-phenylethyl]-2-ox0-2,4,5,6,7,7a-hexahydroindole-7-acetate (111b)-*H-NMR, CDCl;, 400 MHz, 25 °C
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Methyl (7R,7aS)-1-[(1R)-2-h ydroxy-1-phenylethyl]-2-ox0-2,4,5,6,7,7a-hexahydroindole-7-acetate (111b)- **C-NMR, CDCls, 100.6 MHz, 25 °C
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(7S,7aS)-1-[(1R)-2-hydroxy-1-phenylethyl]-2-oxo-7-phenyl-2,4,5,6,7,7a-hexahydroindole (125)- 'H-NMR, CDCls, 400 MHz, 25 °Cc
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(3aR,7S,7aR)-1-[(1R)-2-Hydroxy-1-phenylethyl]-7-methyloctahydroindole (128)- *H-NMR, CDCls;, 400 MHz, 25 °C

Fpm



200

—77.317
77.201
77.000

—76.683

®
-«
-
A
8 &
© 4
a |
o~
-t
w
W o
- g:!Dcnl'l
o o -
@ =9 3%
| . mg,;:N:
-
o ) a o )
m | '
w | r o
. | o~
~
o~
v

-65.264
63.174
42.689

LN A LN L L L |

180 160 140 120 100 80 60 40 2

(3aR,7S,7aR)-1-[(1R)-2-Hydroxy-1-phenylethyl]-7-methyloctahydroindole (128)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7S,7aR)-7-Ethyl-1-[(1R)-2-hydroxy-1-phenylethyl]octahydroindole (129)- *H-NMR, CDCls;, 400 MHz, 25 °C
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(3aR,7S,7aR)-7-Ethyl-1-[(1R)-2-hydroxy-1-phenylethyl]octahydroindole (129)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7R,7aR)-7-Benzyl-1-[(1R)-2-hydroxy-1-phenylethyl]octahydroindole (130)- *H-NMR, CDCls, 400 MHz, 25 °C
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(3aR,7R,7aR)-7-Benzyl-1-[(1R)-2-hydroxy-1-phenylethyl]octahydroindole (130)- 13C-NMR, CDCls, 100.6 MHz, 25 °
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(3aR,7R,7aS)-7-(2-Hydroxyethyl)-1-[(1R)-2-hydroxy-1-phenylethyl]octahydroindole (131)- 'H-NMR, CDCls;, 400 MHz, 25 °C
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(3aR,7R,7aS)-7-(2-Hydroxyethyl)-1-[(1R)-2-hydroxy-1-phenylethyl]octahydroindole (131)- 3*C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7R,7aS)-1-[(1R)-2-Hydroxy-1-phenylethyl]-7-phenyloctahydroindole (132)- *H-NMR, CDCls;, 400 MHz, 25 °C



OH

CeHs,
6 SO"FTL CeHs

/r—77.321
~~76.686

—128.574
128.163

~—128.670

37.739
32.474

(3aR,7R,7aS)-1-[(1R)-2-Hydroxy-1-phenylethyl]-7-phenyloctahydroindole (132)- **C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7aR)-1-[(1R)-2-Hydroxy-1-phenylethyl]octahydroindole (133)- 'H-NMR, CDCls, 400 MHz, 25 °C
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(3aR,7aR)-1-[(1R)-2-Hydroxy-1-phenylethyl]octahydroindole (133)- 3*C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7S,7aR)-1-(tert-Butoxycarbonyl)-7-methyloctahydroindole (134)- *H-NMR, CDCls, 400 MHz, 25 °C
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(3aR,7S,7aR)-1-(tert-Butoxycarbonyl)-7-methyloctahydroindole (134)- *C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7S,7aR)-1-(tert-Butoxycarbonyl)-7-ethyloctahydroindole (135)- *H-NMR, CDCls, 400 MHz, 25 °C
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(3aR,7S,7aR)-1-(tert-Butoxycarbonyl)-7-ethyloctahydroindole (135)- 13C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7R,7aR)-7-Benzyl-1-(tert-butoxycarbonyl)octahydroindole (136)- *H-NMR, CDCls;, 400 MHz, 25 °C
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(3aR,7R,7aR)-7-Benzyl-1-(tert-butoxycarbonyl)octahydroindole (136)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7R,7aS)-1-(tert-Butoxycarbonyl)-7-(2-hydroxyethyl)octathydroindole (137)- 'H-NMR, CDCls, 400 MHz, 25 °C
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(3aR,7R,7aS)-1-(tert-Butoxycarbonyl)-7-(2-hydroxyethyl)octathydroindole (137)- *C-NMR, CDCs, 100.6 MHz, 25 °C
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(3aR,7R,7aS)-1-(tert-Butoxycarbonyl)-7-phenyloctahydroindole (138)- *H-NMR, CDCls, 400 MHz, 25 °C
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(3aR,7R,7aS)-1-(tert-Butoxycarbonyl)-7-phenyloctahydroindole (138)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7aR)-1-(tert-Butoxycarbonyl)octahydroindole (139)- *H-NMR, CDCls, 400 MHz, 25 °C
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(3aR,7aR)-1-(tert-Butoxycarbonyl)octahydroindole (139)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7aR)-1-[(1R)-2-Hydroxy-1-phenylethyl]-2-oxooctahydroindole (140)- *H-NMR, CDCls, 400 MHz, 25 °C
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(3aR,7aR)-1-[(1R)-2-Hydroxy-1-phenylethyl]-2-oxooctahydroindole (140)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7S,7aR)-1-[(1R)-2-Hydroxy-1-phenylethyl]-7-methyl-2-oxooctahydroindole (141)- *H-NMR, CDCls, 400 MHz, 25 °C
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(3aR,7S,7aR)-1-[(1R)-2-Hydroxy-1-phenylethyl]-7-methyl-2-oxooctahydroindole (141)- *C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7S,7aR)-7-Ethyl-1-[(1R)-2-hydroxy-1-phenylethyl]-2-oxooctahydroindole (142)- 'H-NMR, CDCls;, 400 MHz, 25 °C
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(3aR,7S,7aR)-7-Ethyl-1-[(1R)-2-hydroxy-1-phenylethyl]-2-oxooctahydroindole (142)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7R,7aR)-7-Benzyl-1-[(1R)-2-hydroxy-1-phenylethyl]-2-oxooctahydroindole (143)- *H-NMR, CDCl;, 400 MHz, 25 °C
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(3aR,7R,7aR)-7-Benzyl-1-[(1R)-2-hydroxy-1-phenylethyl]-2-oxooctahydroindole (143)- 1*C-NMR, CDCls;, 100.6 MHz, 25 °C
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(3aR,7R,7aS$)-1-[(1R)-2-Hydroxy-1-phenylethyl]-7-phenyl-2-oxooctahydroindole (144)- 'H-NMR, CDCls;, 400 MHz, 25 °C
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(3aR,7R,7aS)-1-[(1R)-2-Hyd 1-phenylethyl]-7-phenyl-2 hydroindole (144)- 3*C-NMR, CDCls, 100.6 MHz, 25 °C
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Methyl (3aR,7R,7aS)-1-[(1R)-2-Hydroxy-1-phenylethyl]-2-oxooctahydroindoline-7-acetate (145)- *H-NMR, CDCls, 400 MHz, 25 °C
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Methyl (3aR,7R,7aS)-1-[(1R)-2-Hydroxy-1-phenylethyl]-2-oxooctahydroindoline-7-acetate (145)- 1*C-NMR, CDCls;, 100.6 MHz, 25 °C
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(3aR,7S,7aR)-7-Methyl-2-oxooctahydroindole (146a)- 'H-NMR, CDCls, 400 MHz, 25 °C
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(3aR,7S,7aR)-7-Methyl-2-oxooctahydroindole (146a)- *C-NMR, CDCls;, 100.6 MHz, 25 °C
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(3aR,7S,7aR)-7-Ethyl-2-oxooctahydroindole (147a)- *H-NMR, CDCls, 400 MHz, 25 °C
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(3aR,7S,7aR)-7-Ethyl-2-oxooctahydroindole (147a)- 13C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7R,7aR)-7-Benzyl-2-oxooctahydroindole (148a)- *H-NMR, CDCl;, 400 MHz, 25 °C
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(3aR,7R,7aR)-7-Benzyl-2-oxooctahydroindole (148a)- *C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7R,7aR)-7-(2-Hydroxyethyl)-2-oxooctahydroindole (149a)- *H-NMR, CDCls, 400 MHz, 25 °C
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(3aR,7R,7aR)-7-(2-Hydroxyethyl)-2-oxooctahydroindole (149a)- *C-NMR, CDCl3, 100.6 MHz, 25 °C



ZT

CeHs

~7.317

7.187

(3aR,7R,7aS)-7-Phenyl-2-oxooctahydroindole (126a)- *H-NMR, CDCls, 400 MHz, 25 °C
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(3aR,7R,7aS)-7-Phenyl-2-oxooctahydroindole (126a)- 3C-NMR, CDCls, 100.6 MHz, 25 °C
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(3aR,7aR)-2-oxooctahydroindole (150)- *H-NMR, CDCls, 400 MHz, 25 °C
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(3aR,7aR)-2-oxooctahydroindole (150)- 3C-NMR, CDCl3, 100.6 MHz, 25 °C
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