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'"H NMR spectrum of (E)/(Z)-4-(4-benzylidene)-1-phenylpyrazolidine-3,5-dione (3a)
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13C NMR spectrum of (E)/(Z)-4-(4-benzylidene)-1-phenylpyrazolidine-3,5-dione (3a)
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13C DEPT-135 NMR spectrum of (E)/(Z)-4-(4-benzylidene)-1-phenylpyrazolidine-3,5-
dione (3a)
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'H NMR spectrum of (E)/(Z)-4-(4-methoxybenzylidene)-1-phenylpyrazolidine-3,5-dione

(3b)
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13C NMR spectrum of (E)/(Z)-4-(4-methoxybenzylidene)-1-phenylpyrazolidine-3,5-dione

(3b)
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13C DEPT-135 NMR spectrum of (E)/(Z)-4-(4-methoxybenzylidene)-1-
phenylpyrazolidine-3,5-dione (3b)
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'H NMR spectrum of (E)/(Z)-4-(4-methylbenzylidene)-1-phenylpyrazolidine-3,5-dione
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13C NMR spectrum of (E)/(Z)-4-(4-methylbenzylidene)-1-phenylpyrazolidine-3,5-dione
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13C DEPT-135 NMR spectrum of (E)/(Z)-4-(4-methylbenzylidene)-1-phenylpyrazolidine-
3,5-dione (3¢)
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'H NMR spectrum of (E)/(Z)-4-(4-chlorobenzylidene)-1-phenylpyrazolidine-3,5-dione

(3d)
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13C NMR spectrum of (E)/(Z)-4-(4-chlorobenzylidene)-1-phenylpyrazolidine-3,5-dione

(3d)
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13C DEPT-135 NMR spectrum of (E)/(Z)-4-(4-chlorobenzylidene)-1-phenylpyrazolidine-
3,5-dione (3d)
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'H NMR spectrum of (E)/(Z)-4-(4-fluorobenzylidene)-1-phenylpyrazolidine-3,5-dione
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13C NMR spectrum of (E)/(Z)-4-(4-fluorobenzylidene)-1-phenylpyrazolidine-3,5-dione
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13C DEPT-135 NMR spectrum of (E)/(Z)-4-(4-fluorobenzylidene)-1-phenylpyrazolidine-
3,5-dione (3e)
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19F NMR spectrum of (E)/(Z)-4-(4-fluorobenzylidene)-1-phenylpyrazolidine-3,5-dione
(3e)
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'"H NMR spectrum of (E)/(Z)-4-(4-cyanobenzylidene)-1-phenylpyrazolidine-3,5-dione (3f)
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13C NMR spectrum of (E)/(Z)-4-(4-cyanobenzylidene)-1-phenylpyrazolidine-3,5-dione
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13C DEPT-135 NMR spectrum of (E)/(Z)-4-(4-cyanobenzylidene)-1-phenylpyrazolidine-

3,5-dione (3f)
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'H NMR spectrum of (E)/(Z)-4-(4-nitrobenzylidene)-1-phenylpyrazolidine-3,5-dione (3g)
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I3C NMR spectrum of (E)/(Z)-4-(4-nitrobenzylidene)-1-phenylpyrazolidine-3,5-dione
(3g)
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13C DEPT-135 NMR spectrum of (E)/(Z)-4-(4-nitrobenzylidene)-1-phenylpyrazolidine-
3,5-dione (3g)
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'H NMR spectrum of (4'R,5'R)-1",4'-diphenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4"'-
pyrazolidine]-3"',5'"-dione (5a) and (4'S,5'R)-1",4'-diphenyl-4'H-dispiro[fluorene-9,3'-
pyrazole-5',4''-pyrazolidine]-3'",5'"'-dione (5'a)
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13C NMR spectrum of (4'R,5'R)-1",4'-diphenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4"'-
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TH-"H gDQCOSY NMR spectrum of (4'R,5'R)-1"",4'-diphenyl-4'H-dispiro[fluorene-9,3'-
pyrazole-5'4''-pyrazolidine]-3",5'"-dione (5a) and (4'S,5'R)-1",4'-diphenyl-4'H-
dispiro[fluorene-9,3'-pyrazole-5',4'""-pyrazolidine]-3'',5''-dione (5'a)
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TH-B3C-HSQC NMR spectrum of (4'R,5'R)-1'",4'-diphenyl-4'H-dispiro[fluorene-9,3'-
(4'S,5'R)-1"",4'-diphenyl-4'H-

pyrazole-5'4'"-pyrazolidine]-3",5'""-dione  (5a) and
dispiro[fluorene-9,3'-pyrazole-5',4'""-pyrazolidine]-3'',5''-dione (5'a)
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TH-3C-gHMBC NMR spectrum of (4'R,5'R)-1",4'-diphenyl-4'H-dispiro[fluorene-9,3'-
pyrazole-5'4''-pyrazolidine]-3",5'"-dione (5a) and (4'S,5'R)-1",4'-diphenyl-4'H-
dispiro[fluorene-9,3'-pyrazole-5',4'""-pyrazolidine]-3'',5''-dione (5'a)
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'H NMR spectrum of (4'R,5'R)-1'""-phenyl-4'-(4-methoxyphenyl)-4'H-dispiro[fluorene-
9,3'-pyrazole-5',4'""-pyrazolidine]-3',5'"'-dione (5b) and (4'S,5'R)-1""-phenyl-4'-(4-
methoxyphenyl)-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5'"-dione
(3'b)
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13C NMR spectrum of (4'R,5'R)-1'""-phenyl-4'-(4-methoxyphenyl)-4'H-dispiro[fluorene-
9,3'-pyrazole-5',4'""-pyrazolidine]-3',5'"'-dione (5b) and (4'S,5'R)-1""-phenyl-4'-(4-
methoxyphenyl)-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5'"-dione
(3'b)
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'H NMR spectrum of (4'R,5'R)-1"-phenyl-4'-(p-tolyl)-4'H-dispiro[fluorene-9,3'-
pyrazole-5'4''-pyrazolidine]-3",5'"-dione (5¢) and (4'S,5'R)-1'"-phenyl-4'-(p-tolyl)-4'H-
dispiro[fluorene-9,3'-pyrazole-5',4'""-pyrazolidine]-3'',5'"-dione (5'c)
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I3C NMR spectrum of (4'R,5'R)-1""-phenyl-4'-(p-tolyl)-4'H-dispiro[fluorene-9,3'-
pyrazole-5'4''-pyrazolidine]-3",5'"-dione (5¢) and (4'S,5'R)-1'"-phenyl-4'-(p-tolyl)-4'H-
dispiro[fluorene-9,3'-pyrazole-5',4'""-pyrazolidine]-3'',5'"-dione (5'c)
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13C DEPT-135 NMR spectrum of (4'R,5'R)-1""-phenyl-4'-(p-tolyl)-4'H-dispiro[fluorene-
9,3'-pyrazole-5',4''-pyrazolidine]-3"',5''-dione (5c¢) and (4'S,5'R)-1'"-phenyl-4'-(p-tolyl)-
4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5'"-dione (5'c)
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'H-'TH gDQCOSY NMR spectrum of (4'R,5'R)-1'"-phenyl-4'-(p-tolyl)-4'H-
dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3",5''-dione (5¢) and (4'S,5'R)-1'"'-
phenyl-4'-(p-tolyl)-4'H-dispiro[fluorene-9,3'-pyrazole-5',4'"-pyrazolidine]-3'',5''-dione
(3'c)
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TH-3C-HSQC NMR spectrum of (4'R,5'R)-1""-phenyl-4'-(p-tolyl)-4'H-dispiro[fluorene-
9,3'-pyrazole-5',4''-pyrazolidine]-3"',5''-dione (5c¢) and (4'S,5'R)-1'"-phenyl-4'-(p-tolyl)-
4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5'"-dione (5'c)
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TH-13C-gHMBC spectrum of (4'R,5'R)-1""-phenyl-4'-(p-tolyl)-4'H-dispiro[fluorene-9,3'-
pyrazole-5'4''-pyrazolidine]-3",5'"-dione (5¢) and (4'S,5'R)-1'"-phenyl-4'-(p-tolyl)-4'H-
dispiro[fluorene-9,3'-pyrazole-5',4'""-pyrazolidine]-3'',5'"-dione (5'c)
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'H NMR spectrum of (4'R,5'R)-4'-(4-chlorophenyl)-1'"-phenyl-4'H-dispiro[fluorene-9,3'-
pyrazole-5'4''-pyrazolidine]-3",5'""-dione (5d) and (4'S,5'R)-4'-(4-chlorophenyl)-1''-
phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5'"-dione (5'd)

11.16

e e b
m ommmoh:whﬂ\o -
@ oMo HdSag a0 o
™ Nt Mm—A MmN~ (o]
LA R AN R A R BN RN AR I B A RSN R RN SR R AN R SR A R S SR RN EENLAN EEL N RN R S R SR B R B B |
12.5 11.5 10.5 9.5 8.5 7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5 -0.5
f1 (ppm)

S39



13C NMR spectrum of (4'R,5'R)-4'-(4-chlorophenyl)-1''-phenyl-4'H-dispiro[fluorene-
9,3'-pyrazole-5',4''-pyrazolidine]-3"',5''-dione (5d) and (4'S,5'R)-4'-(4-chlorophenyl)-1''-
phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5'"-dione (5'd)
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13C DEPT-135 NMR spectrum of (4'R,5'R)-4'-(4-chlorophenyl)-1'"-phenyl-4'H-
dispiro[fluorene-9,3'-pyrazole-5',4'"-pyrazolidine]-3"',5''-dione (5d) and (4'S,5'R)-4'-(4-
chlorophenyl)-1'"'-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3"',5"'-
dione (5'd)
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'H-'TH gDQCOSY NMR spectrum of (4'R,5'R)-4'-(4-chlorophenyl)-1'"-phenyl-4'H-
dispiro[fluorene-9,3'-pyrazole-5',4'"-pyrazolidine]-3"',5''-dione (5d) and (4'S,5'R)-4'-(4-
chlorophenyl)-1'"'-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3"',5"'-
dione (5'd)
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TH-BC-HSQC NMR spectrum of (4'R,5'R)-4'-(4-chlorophenyl)-1'"-phenyl-4'H-
dispiro[fluorene-9,3'-pyrazole-5',4'"-pyrazolidine]-3"',5''-dione (5d) and (4'S,5'R)-4'-(4-
chlorophenyl)-1'"'-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3"',5"'-
dione (5'd)
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TH-B3C-gHMBC NMR spectrum of (4'R,5'R)-4'-(4-chlorophenyl)-1'"-phenyl-4'H-
dispiro[fluorene-9,3'-pyrazole-5',4'"-pyrazolidine]-3"',5''-dione (5d) and (4'S,5'R)-4'-(4-
chlorophenyl)-1'"'-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3"',5"'-
dione (5'd)
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'H-'TH-ROESY NMR spectrum of (4'R,5'R)-4'-(4-chlorophenyl)-1'"-phenyl-4'H-
dispiro[fluorene-9,3'-pyrazole-5',4'"-pyrazolidine]-3"',5''-dione (5d) and (4'S,5'R)-4'-(4-
chlorophenyl)-1'"'-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3"',5"'-
dione (5'd)
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'H NMR spectrum of (4'R,5'R)-4'-(4-fluorophenyl)-1'"-phenyl-4'H-dispiro[fluorene-9,3'-
pyrazole-5',4'"-pyrazolidine]-3'",5'"-dione (5¢) and (4'S,5'R)-4'-(4-fluorophenyl)-1''-
phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5'"-dione (5'e)
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I3C NMR spectrum of (4'R,5'R)-4'-(4-fluorophenyl)-1''-phenyl-4'H-dispiro[fluorene-
9,3'-pyrazole-5',4''-pyrazolidine]-3"',5''-dione (5e¢) and (4'S,5'R)-4'-(4-fluorophenyl)-1''-
phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'',5'"-dione (5'e)
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TH-"H gDQCOSY NMR spectrum of (4'R,5'R)-4'-(4-fluorophenyl)-1'"-phenyl-4'H-
dispiro[fluorene-9,3'-pyrazole-5',4'"-pyrazolidine]-3"',5''-dione (5e) and (4'S,5'R)-4'-(4-
fluorophenyl)-1'"-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'",5"'-
dione (5'e)
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TH-BC-HSQC NMR spectrum of (4'R,5'R)-4'-(4-fluorophenyl)-1'"-phenyl-4'H-
dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3",5''-dione (S5e¢) and (4'S,5'R)-4'-(4-
fluorophenyl)-1'"-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'",5"'-
dione (5'e)
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H-B3C-gHMBC NMR spectrum of (4'R,5'R)-4'-(4-fluorophenyl)-1'"-phenyl-4'H-
dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3",5''-dione (S5e¢) and (4'S,5'R)-4'-(4-
fluorophenyl)-1'"-phenyl-4'H-dispiro[fluorene-9,3'-pyrazole-5',4''-pyrazolidine]-3'",5"'-
dione (5'e)
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'H 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)
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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)
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'H-'TH 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)
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TH-BC-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)
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H-B3C-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)
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'H 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)
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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)
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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)
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'H-'TH 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)
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TH-BC-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)
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TH-BC-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)
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