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S53 

 

13C NMR spectrum of (4'R,5'R)-4'-(4-cyanophenyl)-1''-phenyl-4'H-dispiro[fluorene-9,3'-

pyrazole-5',4''-pyrazolidine]-3'',5''-dione (5f) and (4'S,5'R)-4'-(4-cyanophenyl)-1''-

phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-dione (5'f) 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 
 

 



S54 

 

13C DEPT-135 NMR spectrum of (4'R,5'R)-4'-(4-cyanophenyl)-1''-phenyl-4'H-

dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-dione (5f) and (4'S,5'R)-4'-(4-

cyanophenyl)-1''-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-

dione (5'f) 

 

 
 

 
 

 

 

 

 

 

 

  

 

 
 

 



S55 

 

1H-1H gDQCOSY NMR spectrum of (4'R,5'R)-4'-(4-cyanophenyl)-1''-phenyl-4'H-

dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-dione (5f) and (4'S,5'R)-4'-(4-

cyanophenyl)-1''-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-

dione (5'f) 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 



S56 

 

1H-13C-HSQC NMR spectrum of (4'R,5'R)-4'-(4-cyanophenyl)-1''-phenyl-4'H-

dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-dione (5f) and (4'S,5'R)-4'-(4-

cyanophenyl)-1''-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-

dione (5'f) 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 



S57 

 

1H-13C-gHMBC NMR spectrum of (4'R,5'R)-4'-(4-cyanophenyl)-1''-phenyl-4'H-

dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-dione (5f) and (4'S,5'R)-4'-(4-

cyanophenyl)-1''-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-

dione (5'f) 

 

 
 

 

 
 

 
 

 

 

 

 

 

 

 

 

 



S58 

 

1H NMR spectrum of (4'R,5'R)-4'-(4-nitrophenyl)-1''-phenyl-4'H-dispiro[fluorene-9,3'-

pyrazole-5',4''-pyrazolidine]-3'',5''-dione (5g) and (4'S,5'R)-4'-(4-nitrophenyl)-1''-

phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-dione (5'g) 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 



S59 

 

13C NMR spectrum of (4'R,5'R)-4'-(4-nitrophenyl)-1''-phenyl-4'H-dispiro[fluorene-9,3'-

pyrazole-5',4''-pyrazolidine]-3'',5''-dione (5g) and (4'S,5'R)-4'-(4-nitrophenyl)-1''-

phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-dione (5'g) 

 

 

 
 

 

 
 

 

 

 

 

 

 

 
 

 

 



S60 

 

13C DEPT-135 NMR spectrum of (4'R,5'R)-4'-(4-nitrophenyl)-1''-phenyl-4'H-

dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-dione (5g) and (4'S,5'R)-4'-(4-

nitrophenyl)-1''-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-

dione (5'g) 

 

 

 
 

 

 
 

 

 

 

 

 

 
 

 

 



S61 

 

1H-1H gDQCOSY NMR spectrum of (4'R,5'R)-4'-(4-nitrophenyl)-1''-phenyl-4'H-

dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-dione (5g) and (4'S,5'R)-4'-(4-

nitrophenyl)-1''-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-

dione (5'g) 

 

 
 

 

 
 
 

 

 

 

 

 

 

 

 



S62 

 

1H-13C-HSQC NMR spectrum of (4'R,5'R)-4'-(4-nitrophenyl)-1''-phenyl-4'H-

dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-dione (5g) and (4'S,5'R)-4'-(4-

nitrophenyl)-1''-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-

dione (5'g) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S63 

 

 

1H-13C-gHMBC NMR spectrum of (4'R,5'R)-4'-(4-nitrophenyl)-1''-phenyl-4'H-

dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-dione (5g) and (4'S,5'R)-4'-(4-

nitrophenyl)-1''-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5''-

dione (5'g) 

 

 
 
 

 

 

 

 

 

 


