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Fig s1. Molecular structure of compound 1e

Fig. s2 Molecular structure of compound 1k

2



Fig. s3 Molecular structure of compound 1m

Fig. s4 Molecular structure of compound 1o
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3'-(3-Methoxyphenyl)-1'-phenyl-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-1,3,5'(3'H)-

trione (1a): 
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3'-(4-Bromophenyl)-1'-phenyl-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-1,3,5'(3'H)-

trione (1b): 
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1',3'-Di-p-tolyl-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-1,3,5'(3'H)-trione (1c): 
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3'-(3-Methoxyphenyl)-1'-(p-tolyl)-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-1,3,5'(3'H)-

trione (1d): 
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3'-(4-Chlorophenyl)-1'-(p-tolyl)-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-1,3,5'(3'H)-

trione (1e):
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3'-(4-Bromophenyl)-1'-(p-tolyl)-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-1,3,5'(3'H)-

trione (1f): 
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3'-(3-nitrophenyl)-1'-(p-tolyl)-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-1,3,5'(3'H)-

trione (1g): 
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3'-(4-chlorophenyl)-1'-(m-tolyl)-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-1,3,5'(3'H)-

trione (1h): 
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3'-(3-Methoxyphenyl)-1'-(4-methoxyphenyl)-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-

1,3,5'(3'H)-trione (1i): 
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3'-(4-Bromophenyl)-1'-(4-methoxyphenyl)-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-

1,3,5'(3'H)-trione (1j): 
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[1'-(4-Chlorophenyl)-3'-(3-methoxyphenyl)-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-

1,3,5'(3'H)-trione (1k): 
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1',3'-Bis(4-chlorophenyl)-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-1,3,5'(3'H)-trione (1l): 

20

N
N

O

O O

Cl

Cl



477.0772

479.0745

499.0587

+MS, 0.4-0.4min #(32-39)

0.00

0.25

0.50

0.75

1.00

1.25

5x10
Intens.

470 475 480 485 490 495 500 505 m/z

21



3'-(4-Bromophenyl)-1'-(4-chlorophenyl)-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-

1,3,5'(3'H)-trione (1m):
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1'-(4-bromophenyl)-3'-(3-methoxyphenyl)-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-

1,3,5'(3'H)-trione (1n): 
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1',3'-bis(4-bromophenyl)-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-1,3,5'(3'H)-trione 

(1o): 
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3'-(4-chlorophenyl)-1'-(3-nitrophenyl)-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-

1,3,5'(3'H)-trione (1p): 
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3'-(4-Bromophenyl)-1'-(2-hydroxyphenyl)-6',7'-dihydro-1'H-spiro[indene-2,2'-pyrazolo[1,2-a]pyrazole]-

1,3,5'(3'H)-trione (1q): 
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1-Benzyl-5-methyl-3'-(4-methylbenzoyl)-1'-phenyl-6',7'-dihydro-1'H-spiro[indoline-3,2'-pyrazolo[1,2-

a]pyrazole]-2,5'(3'H)-dione (2a): 
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1-Benzyl-5-chloro-3'-(4-methylbenzoyl)-1'-phenyl-6',7'-dihydro-1'H-spiro[indoline-3,2'-pyrazolo[1,2-

a]pyrazole]-2,5'(3'H)-dione (2b): 
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1-Benzyl-5-chloro-3'-(4-methylbenzoyl)-1'-(p-tolyl)-6',7'-dihydro-1'H-spiro[indoline-3,2'-pyrazolo[1,2-

a]pyrazole]-2,5'(3'H)-dione (2c): 

32

N
O

NN

O
O

Cl

H3C

CH3



598.1871

599.1899 600.1852

601.1880

+MS, 0.2-0.2min #(22-23)

0.0

0.2

0.4

0.6

0.8

1.0

1.2
5x10

Intens.

592 594 596 598 600 602 604 m/z

33



1-Benzyl-1'-(4-methoxyphenyl)-5-methyl-3'-(4-methylbenzoyl)-6',7'-dihydro-1'H-spiro[indoline-3,2'-

pyrazolo[1,2-a]pyrazole]-2,5'(3'H)-dione (2d): 
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1-Benzyl-5-chloro-1'-(4-methoxyphenyl)-3'-(4-methylbenzoyl)-6',7'-dihydro-1'H-spiro[indoline-3,2'-

pyrazolo[1,2-a]pyrazole]-2,5'(3'H)-dione (2e): 
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1-Benzyl-5-chloro-1'-(4-chlorophenyl)-3'-(4-methylbenzoyl)-6',7'-dihydro-1'H-spiro[indoline-3,2'-

pyrazolo[1,2-a]pyrazole]-2,5'(3'H)-dione (2f): 
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1-Benzyl-1'-(4-bromophenyl)-5-methyl-3'-(4-methylbenzoyl)-6',7'-dihydro-1'H-spiro[indoline-3,2'-

pyrazolo[1,2-a]pyrazole]-2,5'(3'H)-dione (2g): 
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1'-(4-Bromophenyl)-3'-(4-chlorobenzoyl)-5-methyl-6',7'-dihydro-1'H-spiro[indoline-3,2'-pyrazolo[1,2-

a]pyrazole]-2,5'(3'H)-dione (2h): 
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1-Benzyl-1'-(4-bromophenyl)-5-chloro-3'-(4-methylbenzoyl)-6',7'-dihydro-1'H-spiro[indoline-3,2'-

pyrazolo[1,2-a]pyrazole]-2,5'(3'H)-dione (2i): 
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1-Benzyl-1'-(4-bromophenyl)-5-chloro-3'-(4-chlorobenzoyl)-6',7'-dihydro-1'H-spiro[indoline-3,2'-

pyrazolo[1,2-a]pyrazole]-2,5'(3'H)-dione (2j): 
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