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NMR SPECTRA, HPLC CHROMATOGRAMS AND HRMS SPECTRA 

(3S,3'R,4'R,4a'S,8a'S)-1-(4-bromobenzyl)-8a'-hydroxy-3'-nitro-2-oxo-4'-phenyl-

3',4',4a',5',6',7',8',8a'-octahydro-1'H-spiro[indoline-3,2'-naphthalene]-1',1'-dicarbonitrile (5a) 

 

 

1H NMR (CDCl3, 400 MHz) 

13C{1H} NMR (CDCl3, 101 MHz) 
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HSQC 

 

DEPT NMR (CDCl3, 400 MHz) 
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(3S,3'R,4'R,4a'S,8a'S)-1-benzyl-8a'-hydroxy-3'-nitro-2-oxo-4'-phenyl-3',4',4a',5',6',7',8',8a'-

octahydro-1'H-spiro[indoline-3,2'-naphthalene]-1',1'-dicarbonitrile (5b) 

.  

 

1H NMR (CDCl3, 400 MHz) 

13C{1H} NMR (CDCl3, 101 MHz) 
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(3S,3'R,4'R,4a'S,8a'S)-1-benzyl-5-chloro-8a'-hydroxy-3'-nitro-2-oxo-4'-phenyl-

3',4',4a',5',6',7',8',8a'-octahydro-1'H-spiro[indoline-3,2'-naphthalene]-1',1'-dicarbonitrile (5c) 

. 

 

1H NMR (CDCl3, 400 MHz) 

13C{1H} NMR (CDCl3, 101 MHz) 
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(3S,3'R,4'R,4a'S,8a'S)-1-benzyl-5-bromo-8a'-hydroxy-3'-nitro-2-oxo-4'-phenyl-

3',4',4a',5',6',7',8',8a'-octahydro-1'H-spiro[indoline-3,2'-naphthalene]-1',1'-dicarbonitrile (5d) 

. 

 

1H NMR (CDCl3, 400 MHz) 

13C{1H} NMR (CDCl3, 101 MHz) 
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(3S,3'R,4'R,4a'S,8a'S)-1-benzyl-8a'-hydroxy-5-methyl-3'-nitro-2-oxo-4'-phenyl-

3',4',4a',5',6',7',8',8a'-octahydro-1'H-spiro[indoline-3,2'-naphthalene]-1',1'-dicarbonitrile (5e) 

 

 

1H NMR (CDCl3, 300 MHz) 

13C{1H} NMR (CDCl3, 101 MHz) 
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(3S,3'R,4'R,4a'S,8a'S)-8a'-hydroxy-1-methyl-3'-nitro-2-oxo-4'-phenyl-3',4',4a',5',6',7',8',8a'-

octahydro-1'H-spiro[indoline-3,2'-naphthalene]-1',1'-dicarbonitrile (5f) 

  

 

1H NMR (CDCl3, 300 MHz) 

13C{1H} NMR (CDCl3, 75 MHz) 
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(3S,3'R,4'R,4a'S,8a'S)-5-chloro-8a'-hydroxy-1-methyl-3'-nitro-2-oxo-4'-phenyl-

3',4',4a',5',6',7',8',8a'-octahydro-1'H-spiro[indoline-3,2'-naphthalene]-1',1'-dicarbonitrile (5g) 

  

 

1H NMR (CDCl3, 300 MHz) 

13C{1H} NMR (CDCl3, 75 MHz) 
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LS109 #146 RT: 0.34 AV: 1 NL: 1.60E7
T: FTMS + p ESI Full ms [250.0000-600.0000]
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C 26 H24 O4 N4 Cl

457.2404

C 18 H38 O7 N4 Cl
425.2144

C 17 H34 O6 N4 Cl
499.2505

C 20 H40 O8 N4 Cl483.2566

C 20 H40 O7 N4 Cl
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C 27 H43 O4 N2 Cl2
555.2798

C 23 H44 O9 N4 Cl
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C 29 H47 O5 N2 Cl2 595.3094

C 26 H48 O9 N4 Cl
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(3S,3'R,4'R,4a'S,8a'S)-8a'-hydroxy-1,5-dimethyl-3'-nitro-2-oxo-4'-phenyl-3',4',4a',5',6',7',8',8a'-

octahydro-1'H-spiro[indoline-3,2'-naphthalene]-1',1'-dicarbonitrile (5h) 

.  

 

1H NMR (CDCl3, 300 MHz) 

13C{1H} NMR (CDCl3, 75 MHz) 



S25 

 

 

 

 

 

 



S26 

 



S27 

 

(3S,3'R,4'R,4a'S,8a'S)-1-ethyl-8a'-hydroxy-3'-nitro-2-oxo-4'-phenyl-3',4',4a',5',6',7',8',8a'-

octahydro-1'H-spiro[indoline-3,2'-naphthalene]-1',1'-dicarbonitrile (5i) 

 

 

1H NMR (CDCl3, 300 MHz) 

13C{1H} NMR (CDCl3, 101 MHz) 
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VF43 #253 RT: 0.59 AV: 1 NL: 1.49E7
T: FTMS + p ESI Full ms [250.0000-600.0000]
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(3S,3'R,4'R,4a'S,8a'S)-5-chloro-1-ethyl-8a'-hydroxy-3'-nitro-2-oxo-4'-phenyl-

3',4',4a',5',6',7',8',8a'-octahydro-1'H-spiro[indoline-3,2'-naphthalene]-1',1'-dicarbonitrile (5j) 

.  

 

1H NMR (CDCl3, 300 MHz) 

13C{1H} NMR (CDCl3, 101 MHz) 
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VF41 #76 RT: 0.18 AV: 1 NL: 1.12E7
T: FTMS + p ESI Full ms [400.0000-600.0000]
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(3S,3'R,4'R,4a'S,8a'S)-1-ethyl-8a'-hydroxy-5-methyl-3'-nitro-2-oxo-4'-phenyl-

3',4',4a',5',6',7',8',8a'-octahydro-1'H-spiro[indoline-3,2'-naphthalene]-1',1'-dicarbonitrile (5k) 

.  

 

1H NMR (CDCl3, 300 MHz) 

13C{1H} NMR (CDCl3, 75 MHz) 
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VF40 #280 RT: 0.65 AV: 1 NL: 2.26E7
T: FTMS + p ESI Full ms [400.0000-600.0000]

460 470 480 490 500 510 520 530 540 550 560 570 580

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

485.2171

C 28 H29 O4 N4

513.2656

C 21 H41 O12 N2
499.2495

C 20 H39 O12 N2471.2555

C 20 H35 O7 N6

481.2399

C 21 H33 O7 N6

531.2763

C 21 H43 O13 N2

571.3072

C 24 H47 O13 N2

541.2974

C 23 H45 O12 N2

557.2913

C 36 H37 O2 N4

459.2550

C 18 H39 O11 N2

585.2873

C 25 H41 O10 N6

517.2604

C 20 H41 O13 N2


