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Figure s1 single crystal structure of the compound 3g 

 

Figure s2 single crystal structure of the compound 3i 

 

Figure s3 single crystal structure of the compound 3l 
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Figure s4 single crystal structure of the compound 3p 

 

Figure s5 single crystal structure of the compound 4m 

 

Figure s6. Single crystal structures of the compound 5i 
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(2'S,4'R,4a'S,5'S,11a'S)-2',5'-bis(4-bromophenyl)-1'-(4-methoxyphenyl)-4'-(p-tolyl)-1',4a',5',1

1a'-tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trio

ne (3a): 
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(2'S,4'R,4a'S,5'S,11a'S)-2',5'-bis(4-bromophenyl)-1',4'-bis(4-methoxyphenyl)-1',4a',5',11a'-te

trahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione 

(3b): 
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(2'S,4'R,4a'S,5'S,11a'S)-2',5'-bis(4-bromophenyl)-4'-(4-fluorophenyl)-1'-(4-methoxyphenyl)-1

',4a',5',11a'-tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(

4'H)-trione (3c): 
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(2'S,4'R,4a'S,5'S,11a'S)-2',5'-bis(4-bromophenyl)-1'-(4-methoxyphenyl)-4'-(4-nitrophenyl)-1'

,4a',5',11a'-tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4

'H)-trione (3d): 
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(2'S,4'R,4a'S,5'S,11a'S)-2',5'-bis(4-bromophenyl)-1',4'-diphenyl-1',4a',5',11a'-tetrahydro-2'H

-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (3e): 
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(2'S,4'R,4a'S,5'S,11a'S)-2',5'-bis(4-bromophenyl)-1'-(4-methoxyphenyl)-4'-phenyl-1',4a',5',11

a'-tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trion

e (3f): 
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(2'S,4'R,4a'S,5'S,11a'S)-1',2',5'-tris(4-bromophenyl)-4'-phenyl-1',4a',5',11a'-tetrahydro-2'H-s

piro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (3g): 
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(2'S,4'R,4a'S,5'S,11a'S)-2',5'-bis(4-nitrophenyl)-1',4'-diphenyl-1',4a',5',11a'-tetrahydro-2'H-s

piro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (3h): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-methoxyphenyl)-2',5'-bis(4-nitrophenyl)-4'-phenyl-1',4a',5',11a'

-tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione 

(3i): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-bromophenyl)-2',5'-bis(4-nitrophenyl)-4'-phenyl-1',4a',5',11a'-t

etrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione 

(3j): 
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(2'R,4'R,4a'R,5'R,11a'S)-2',5'-bis(2-chlorophenyl)-1'-(4-methoxyphenyl)-4'-phenyl-1',4a',5',1

1a'-tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trio

ne (3k): 
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(2'R,4'R,4a'R,5'R,11a'S)-2',5'-bis(2-bromophenyl)-4'-phenyl-1'-(p-tolyl)-1',4a',5',11a'-tetrahy

dro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (3l): 
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(2'S,4'R,4a'S,5'S,11a'S)-2',5'-bis(3-chlorophenyl)-1',4'-diphenyl-1',4a',5',11a'-tetrahydro-2'H

-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (3m): 
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(2'S,4'R,4a'S,5'S,11a'S)-2',5'-bis(3-chlorophenyl)-1'-(4-methoxyphenyl)-4'-phenyl-1',4a',5',11

a'-tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trion

e (3n): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-bromophenyl)-2',5'-bis(3-chlorophenyl)-4'-phenyl-1',4a',5',11a'

-tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione 

(3o): 
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(2'S,4'R,4a'S,5'S,11a'S)-2',5'-bis(3-fluorophenyl)-1',4'-diphenyl-1',4a',5',11a'-tetrahydro-2'H-

spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (3p): 
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(2'S,4'R,4a'S,5'S,11a'S)-1',2',4',5'-tetraphenyl-1',4a',5',11a'-tetrahydro-2'H-spiro[indene-2,3'

-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (3q): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-methoxyphenyl)-2',4',5'-triphenyl-1',4a',5',11a'-tetrahydro-2'H

-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (3r): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-bromophenyl)-2',4',5'-triphenyl-1',4a',5',11a'-tetrahydro-2'H-s

piro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (3s): 
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(2'S,4'R,4a'S,5'S,11a'S)-1',4'-diphenyl-2',5'-di-p-tolyl-1',4a',5',11a'-tetrahydro-2'H-spiro[ind

ene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (3t): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-methoxyphenyl)-4'-phenyl-2',5'-di-p-tolyl-1',4a',5',11a'-tetrahy

dro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (3u): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-bromophenyl)-4'-phenyl-2',5'-di-p-tolyl-1',4a',5',11a'-tetrahydr

o-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (3v): 
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2-(3-(4-methoxyphenyl)allylidene)-1H-indene-1,3(2H)-dione  
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(2'S,4'R,4a'S,5'S,11a'S)-1'-benzyl-2',4',5'-triphenyl-1',4a',5',11a'-tetrahydro-2'H-spiro[inden

e-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (4a): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-chlorobenzyl)-2',4',5'-triphenyl-1',4a',5',11a'-tetrahydro-2'H-sp

iro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (4b): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-benzyl-2',5'-bis(4-chlorophenyl)-4'-phenyl-1',4a',5',11a'-tetrahydr

o-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (4c): 
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(2'S,4'R,4a'S,5'S,11a'S)-2',5'-bis(4-chlorophenyl)-1'-(4-methoxybenzyl)-4'-phenyl-1',4a',5',11

a'-tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trion

e (4d): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-chlorobenzyl)-2',5'-bis(4-chlorophenyl)-4'-phenyl-1',4a',5',11a'-

tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione 

(4e): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-bromobenzyl)-2',5'-bis(4-chlorophenyl)-4'-phenyl-1',4a',5',11a'-

tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione 

(4f): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-benzyl-2',4',5'-tris(4-chlorophenyl)-1',4a',5',11a'-tetrahydro-2'H-s

piro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (4g): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-benzyl-2',5'-bis(4-chlorophenyl)-4'-(4-methoxyphenyl)-1',4a',5',11

a'-tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trion

e (4h): 
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(2'S,4'R,4a'S,5'S,11a'S)-2',5'-bis(3-fluorophenyl)-1'-(4-methylbenzyl)-4'-phenyl-1',4a',5',11a'-

tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione 

(4i): 
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(2'S,4'R,4a'S,5'S,11a'S)-2',5'-bis(3-fluorophenyl)-1'-(4-methoxybenzyl)-4'-phenyl-1',4a',5',11

a'-tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trion

e (4j): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-chlorobenzyl)-2',5'-bis(3-fluorophenyl)-4'-phenyl-1',4a',5',11a'-

tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione 

(4k):  
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-bromobenzyl)-2',5'-bis(3-fluorophenyl)-4'-phenyl-1',4a',5',11a'-

tetrahydro-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione 

(4l): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-benzyl-2',5'-bis(4-bromophenyl)-4'-phenyl-1',4a',5',11a'-tetrahydr

o-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (4m): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-methylbenzyl)-4'-phenyl-2',5'-di-p-tolyl-1',4a',5',11a'-tetrahydr

o-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (4n): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-chlorobenzyl)-4'-phenyl-2',5'-di-p-tolyl-1',4a',5',11a'-tetrahydr

o-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (4o): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-(4-chlorobenzyl)-4'-phenyl-2',5'-di-m-tolyl-1',4a',5',11a'-tetrahydr

o-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (4p): 
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(2'S,4'R,4a'S,5'S,11a'S)-1'-butyl-2',5'-bis(3-fluorophenyl)-4'-phenyl-1',4a',5',11a'-tetrahydro-

2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (4q): 
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(2'S,4'R,4a'S,5'S,11a'S)-2',5'-bis(4-bromophenyl)-1'-butyl-4'-phenyl-1',4a',5',11a'-tetrahydro

-2'H-spiro[indene-2,3'-indeno[2',1':5,6]pyrano[2,3-b]pyridine]-1,3,6'(4'H)-trione (4r): 
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2',4'-diphenyl-6'-(phenylamino)dispiro[indene-2,1'-cyclohexane-3',2''-indene]-1,1'',3,3''-tetra

one (5a):  
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4'-phenyl-6'-(phenylamino)-2'-(p-tolyl)dispiro[indene-2,1'-cyclohexane-3',2''-indene]-1,1'',3,

3''-tetraone (5b):  
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2'-(2-fluorophenyl)-4'-phenyl-6'-(phenylamino)dispiro[indene-2,1'-cyclohexane-3',2''-indene]

-1,1'',3,3''-tetraone (5c): 
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4'-((3-chlorophenyl)amino)-2'-(2-fluorophenyl)-6'-phenyldispiro[indene-2,1'-cyclohexane-3',

2''-indene]-1,1'',3,3''-tetraone (5d):  
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2'-(2-chlorophenyl)-4'-phenyl-6'-(phenylamino)dispiro[indene-2,1'-cyclohexane-3',2''-indene

]-1,1'',3,3''-tetraone (5e):  
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2'-(2-chlorophenyl)-4'-((3-chlorophenyl)amino)-6'-phenyldispiro[indene-2,1'-cyclohexane-3',

2''-indene]-1,1'',3,3''-tetraone (5f):  
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2'-(2-chlorophenyl)-4'-((4-methoxyphenyl)amino)-6'-phenyldispiro[indene-2,1'-cyclohexane-

3',2''-indene]-1,1'',3,3''-tetraone (5g):  
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2'-(4-bromophenyl)-4'-phenyl-6'-(phenylamino)dispiro[indene-2,1'-cyclohexane-3',2''-indene

]-1,1'',3,3''-tetraone (5h):  
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2'-(2-bromophenyl)-4'-phenyl-6'-(phenylamino)dispiro[indene-2,1'-cyclohexane-3',2''-indene

]-1,1'',3,3''-tetraone (5i):  
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2'-(2-bromophenyl)-4'-phenyl-6'-(p-tolylamino)dispiro[indene-2,1'-cyclohexane-3',2''-indene

]-1,1'',3,3''-tetraone (5j):  
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2'-(2-bromophenyl)-4'-((4-methoxyphenyl)amino)-6'-phenyldispiro[indene-2,1'-cyclohexane-

3',2''-indene]-1,1'',3,3''-tetraone (5k):  
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2'-(2-bromophenyl)-4'-((4-methoxyphenyl)amino)-6'-(p-tolyl)dispiro[indene-2,1'-cyclohexane

-3',2''-indene]-1,1'',3,3''-tetraone (5l):  
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2'-(2-bromophenyl)-4'-(4-methoxyphenyl)-6'-((4-methoxyphenyl)amino)dispiro[indene-2,1'-c

yclohexane-3',2''-indene]-1,1'',3,3''-tetraone (5m): 
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2'-(2-bromophenyl)-4'-(4-fluorophenyl)-6'-((4-methoxyphenyl)amino)dispiro[indene-2,1'-cyc

lohexane-3',2''-indene]-1,1'',3,3''-tetraone (5n):  

 

 

 

 


