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1H-NMR Spectrum of (R)-4-benzoyl-1-(2,5-dimethylphenyl)-N-(1-hydroxy-butan-2-yl)-5-phenyl-1H-pyrazole-3-carboxamide (4c)
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13C NMR Spectrum of (R)-4-benzoyl-1-(2,5-dimethylphenyl)-N-(1-hydroxy-butan-2-yl)-5-phenyl-1H-pyrazole-3-carboxamide (4c)
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1H and 13C NMR Spectra of (R)-2-amino-2-phenylethyl 4-benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carboxylate (5a)
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1H and 13C NMR Spectra of (R)-2-amino-3-methylbutyl 4-benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carboxylate (5b)
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1H and 13C NMR Spectra of (R)-2-aminobutyl 4-benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carboxylate (5c)
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13C NMR Spectrum of 4-benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carbonyl-isothiocyanate (6)
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 1H-NMR Spectrum of 4-Benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carboxylic acid (1) 
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13C NMR Spectrum of 4-Benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carboxylic acid (1)
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1H-NMR Spectrum of 4-Benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carbonyl chloride (2)
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13C-NMR Spectrum of 4-Benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carbonyl chloride (2)
[image: image52.emf]N

N

O

Cl

Ph

Ph

O

[image: image4.jpg]SOl ——

66" 06 ——

88921
£F°Let
91°821
TAR-1AY
[2 28149
09°821
0L"821
187821
8£°62T
967621
997621
pL 62T
667621

[V
YETEEL
[ZAK4AN1
Ly TET
€E"EEL
£ESET
96°GET
EE°LEL
97 EVT

L1 L9T
G EEL ="

\

J

ppm





1H-NMR Spectrum of 4-Benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3- carboxylate (3)
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13C NMR Spectrum of 4-Benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3- carboxylate (3)
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1H-NMR Spectrum of (R)-4-benzoyl-1-(2,5-dimethylphenyl)-N-(2-hydroxy-1-phenylethyl)-5-phenyl-1H-pyrazole-3-carboxamide (4a)
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13C NMR Spectrum of (R)-4-benzoyl-1-(2,5-dimethylphenyl)-N-(2-hydroxy-1-phenylethyl)-5-phenyl-1H-pyrazole-3-carboxamide (4a)
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1H-NMR Spectrum of (R)-4-benzoyl-1-(2,5-dimethylphenyl)-N-(1-hydroxy-3-methylbutan-2-yl)-5-phenyl-1H-pyrazole-3-carboxamide (4b)
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13C NMR Spectrum of (R)-4-benzoyl-1-(2,5-dimethylphenyl)-N-(1-hydroxy-3-methylbutan-2-yl)-5-phenyl-1H-pyrazole-3-carboxamide (4b)
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1H-NMR Spectrum of (R)-4-benzoyl-1-(2,5-dimethylphenyl)-N-(1-hydroxy-butan-2-yl)-5-phenyl-1H-pyrazole-3-carboxamide (4c)
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13C NMR Spectrum of (R)-4-benzoyl-1-(2,5-dimethylphenyl)-N-(1-hydroxy-butan-2-yl)-5-phenyl-1H-pyrazole-3-carboxamide (4c)
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1H and 13C NMR Spectra of (R)-2-amino-2-phenylethyl 4-benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carboxylate (5a)
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1H and 13C NMR Spectra of (R)-2-amino-3-methylbutyl 4-benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carboxylate (5b)
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1H and 13C NMR Spectra of (R)-2-aminobutyl 4-benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carboxylate (5c)
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1H-NMR Spectrum of 4-benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carbonyl-isothiocyanate (6)
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13C NMR Spectrum of 4-benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carbonyl-isothiocyanate (6)
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1H- NMR Spectrum of (R)-1-(4-Benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carbonyl)-3-(2-hydroxy-1-phenylethyl)-thiourea (7a) 
[image: image68.emf]NH

S

NH

Ph

HO

O

N

N

O

[image: image18.jpg]we8 T
€9LT "2

Z8ET '€

€GH6°E T
1596°c —

TPLS 9
9ER0 "L
€0zT 'L
1961 L 72—
vLEZ L
T9%% L
€28S°L

LYSL L
2188 L
EV9T’8
€212 °8
T00€£°8

4

NN

ppm




13C NMR Spectrum of (R)-1-(4-Benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carbonyl)-3-(2-hydroxy-1-phenylethyl)-thiourea (7a)
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1H-NMR Spectrum of (R)-1-(4-Benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carbonyl)-3-(1-hydroxy-3-methylbutan-2-yl)-thiourea (7b)
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13C NMR Spectrum of (R)-1-(4-Benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carbonyl)-3-(1-hydroxy-3-methylbutan-2-yl)-thiourea (7b)
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1H-NMR Spectrum of (R)-1-(4-Benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carbonyl)-3-(1-hydroxy propan-2-yl)-thiourea (7c)
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13C NMR Spectrum of (R)-1-(4-Benzoyl-1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3-carbonyl)-3-(1-hydroxy propan-2-yl)-thiourea (7c)
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1H-NMR Spectrum of 1-(2,5-dimethylphenyl)-4-(ethoxycarbonyl)-5-phenyl-1H-pyrazole-3-carboxylic acid (8)
[image: image75.emf]N

N

O

O

O

O

[image: image23.png]hhhhhh

4.2118
1.1929
11524

—— 18532

——— 1.3126

g CE

U=

o




13C NMR Spectrum of 1-(2,5-dimethylphenyl)-4-(ethoxycarbonyl)-5-phenyl-1H-pyrazole-3-carboxylic acid (8)
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1H-NMR Spectrum of Diethyl 1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3,4-dicarboxylate (9)
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13C-NMR Spectrum of Diethyl 1-(2,5-dimethylphenyl)-5-phenyl-1H-pyrazole-3,4-dicarboxylate (9)
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1H and 13C NMR Spectra of 1-(2,5-dimethylphenyl)-N3,N4-bis((R)-2-hydroxy-1-phenylethyl)-5-phenyl-1H-pyrazole-3,4-dicarboxamide (10a)
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1H and 13C NMR Spectra of 1-(2,5-dimethylphenyl)-N3,N4-bis((R)-1-hydroxy-3-methylbutan-2-yl)-5-phenyl-1H-pyrazole-3,4-dicarboxamide (10b)
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1H and 13C NMR Spectra of 1-(2,5-dimethylphenyl)-N3,N4-bis((R)-1-hydroxybutan-2-yl)-5-phenyl-1H-pyrazole-3,4-dicarboxamide (10c)
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 Chromatogram of the enantioseparation of 4a ligand
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	No
	Name
	Type
	Start(min)
	End(min)
	Retantion
	Height (mV)
	Area (mVs)
	% Area col.
	Area(mVs)
	Plate
	♯ Conc (ppm)

	1
	AA 1
	(+)
	0, 25 min
	0, 40 min
	0, 23 min
	0, 041
	0, 258
	0,00
	0,000 mVs
	0,000
	0,000

	2
	AA 2
	(+)
	0,43 min
	1,23 min
	1, 09 min
	0, 496
	4, 258
	0,13
	0,000 mVs
	0,000
	0,000

	3
	AA 3
	(+)
	1,53 min
	2,14 min
	1, 32 min
	0, 574
	3, 256
	0,09
	0,000 mVs
	0,000
	0,000

	4
	AA 4
	(+)
	15,49 min
	16,58 min
	12, 41 min
	12, 091
	158, 126
	41,37
	0,000 mVs
	0,000
	0,000

	5
	AA 5
	(+)
	18,25 min
	19,36 min
	15, 62 min
	17, 862
	213, 325
	55,61
	0,000 mVs
	0,000
	0,000


Chromatogram of the enantioseparation of 4b ligand
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	No
	Name
	Type
	Start(min)
	End(min)
	Retantion
	Height (mV)
	Area (mVs)
	% Area col.
	Area(mVs)
	Plate
	♯ Conc (ppm)

	1
	AA 1
	(+)
	0, 02 min
	0, 03 min
	0, 03 min
	0, 015
	0, 123
	0,00
	0,000 mVs
	0,000
	0,000

	2
	AA 2
	(+)
	0,51 min
	1,57 min
	0, 13 min
	0, 024
	0, 230
	0,00
	0,000 mVs
	0,000
	0,000

	3
	AA 3
	(+)
	4,21 min
	4,35 min
	1, 09 min
	0, 081
	0, 359
	0,00
	0,000 mVs
	0,000
	0,000

	4
	AA 4
	(+)
	14,58 min
	15,58 min
	10, 58 min
	40, 07
	295, 512
	44,40
	0,000 mVs
	0,000
	0,000

	5
	AA 5
	(+)
	17,25 min
	18,47 min
	14, 13 min
	44, 59
	324. 551
	55,65
	0,000 mVs
	0,000
	0,000


Chromatogram of the enantioseparation of 4c ligand
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	No
	Name
	Type
	Start(min)
	End(min)
	Retantion
	Height (mV)
	Area (mVs)
	% Area col.
	Area(mVs)
	Plate
	♯ Conc (ppm)

	1
	AA 1
	(+)
	0, 25 min
	0, 33 min
	1, 14 min
	1, 356
	0, 891
	0,00
	0,000 mVs
	0,000
	0,000

	2
	AA 2
	(+)
	1,07 min
	1,23 min
	0, 21 min
	0, 651
	0, 324
	0,00
	0,000 mVs
	0,000
	0,000

	3
	AA 3
	(+)
	1,25 min
	1,51 min
	0, 63 min
	0, 081
	0, 105
	0,00
	0,000 mVs
	0,000
	0,000

	4
	AA 4
	(+)
	15,36 min
	16,51 min
	10, 23 min
	8, 341
	203, 245
	45,21
	0,000 mVs
	0,000
	0,000

	5
	AA 5
	(+)
	18,21 min
	19,32 min
	11, 61 min
	8, 734
	236, 831
	52,38
	0,000 mVs
	0,000
	0,000


Chromatogram of the enantioseparation of 5a ligand
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	No
	Name
	Type
	Start(min)
	End(min)
	Retantion
	Height (mV)
	Area (mVs)
	% Area col.
	Area(mVs)
	Plate
	♯ Conc (ppm)

	1
	AA 1
	(+)
	0, 28 min
	0, 39 min
	0, 12 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	2
	AA 2
	(+)
	0,45min
	0,59 min
	0, 21 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	3
	AA 3
	(+)
	1,12 min
	1,49 min
	1, 71 min
	2, 056
	1,652
	0,00
	0,000 mVs
	0,000
	0,000


	4
	AA 4
	(+)
	15,23 min
	16,44 min
	14, 21 min
	39, 857
	224, 356
	50,36
	0,000 mVs
	0,000
	0,000

	5
	AA 5
	(+)
	17,26 min
	18,37 min
	13, 23 min
	38, 421
	220, 571
	49,51
	0,000 mVs
	0,000
	0,000


Chromatogram of the enantioseparation of 5b ligand
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	No
	Name
	Type
	Start(min)
	End(min)
	Retantion
	Height (mV)
	Area (mVs)
	% Area col.
	Area(mVs)
	Plate
	♯ Conc (ppm)

	1
	AA 1
	(+)
	0,16 min
	0,35 min
	0, 15 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	2
	AA 2
	(+)
	0,48min
	0,59 min
	0, 21 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	3
	AA 3
	(+)
	1,00 min
	1,28 min
	0, 83 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	4
	AA 4
	(+)
	1,37 min
	1,59 min
	0, 75 min
	2, 056
	3, 105
	0,00
	0,000 mVs
	0,000
	0,000

	5
	AA 5
	(+)
	15,43 min
	15,47 min
	16, 95 min
	40, 013
	202, 073
	49,74
	0,000 mVs
	0,000
	0,000

	6
	AA 6
	(+)
	17,26 min
	18,37 min
	17, 23 min
	39, 879
	203, 991
	50,21
	0,000 mVs
	0,000
	0,000


Chromatogram of the enantioseparation of 5c ligand
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	No
	Name
	Type
	Start(min)
	End(min)
	Retantion
	Height (mV)
	Area (mVs)
	% Area col.
	Area(mVs)
	Plate
	♯ Conc (ppm)

	1
	AA 1
	(+)
	0, 12 min
	0, 41 min
	0, 16 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	2
	AA 2
	(+)
	0,45 min
	0,54 min
	0, 11 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	3
	AA 3
	(+)
	1,09 min
	1,52 min
	2, 51 min
	4, 873
	1,891
	0,00
	0,000 mVs
	0,000
	0,000

	4
	AA 4
	(+)
	15,21 min
	16,53 min
	10, 62 min
	37, 853
	198, 356
	48,96
	0,000 mVs
	0,000
	0,000

	5
	AA 5
	(+)
	17,49 min
	18,16 min
	11, 03 min
	36, 961
	203, 284
	50,18
	0,000 mVs
	0,000
	0,000


Chromatogram of the enantioseparation of 7a ligand
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	No
	Name
	Type
	Start(min)
	End(min)
	Retantion
	Height (mV)
	Area (mVs)
	% Area col.
	Area(mVs)
	Plate
	♯ Conc (ppm)

	1
	AA 1
	(+)
	0, 11 min
	0, 35 min
	0, 63 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	2
	AA 2
	(+)
	1,36 min
	1,51 min
	0, 45 min
	0, 000
	0, 000
	0,01
	0,000 mVs
	0,000
	0,000

	3
	AA 3
	(+)
	3,31 min
	3,57 min
	1, 56 min
	0, 456
	0, 105
	0,05
	0,000 mVs
	0,000
	0,000

	4
	AA 4
	(+)
	16,41 min
	17,53 min
	11, 51 min
	163, 127
	235, 810
	33,59
	0,000 mVs
	0,000
	0,000

	5
	AA 5
	(+)
	18,53 min
	19,59 min
	15, 37 min
	241, 098
	473, 261
	66,56
	0,000 mVs
	0,000
	0,000


Chromatogram of the enantioseparation of 7b ligand
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	No
	Name
	Type
	Start(min)
	End(min)
	Retantion
	Height (mV)
	Area (mVs)
	% Area col.
	Area(mVs)
	Plate
	♯ Conc (ppm)

	1
	AA 1
	(+)
	0, 35 min
	0, 41 min
	0, 05 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	2
	AA 2
	(+)
	0,76 min
	0,93 min
	0, 09 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	3
	AA 3
	(+)
	1,05 min
	1,13 min
	1, 85 min
	16, 253
	0, 823
	0,00
	0,000 mVs
	0,000
	0,000

	4
	AA 4
	(+)
	1,26 min
	1,46 min
	0, 75 min
	13, 241
	0, 212
	0,00
	0,000 mVs
	0,000
	0,000

	5
	AA 5
	(+)
	1,51 min
	1,59 min
	1, 12 min
	7, 639
	0, 458
	0,00
	0,000 mVs
	0,000
	0,000

	6
	AA 6
	(+)
	2,17 min
	2,28 min
	0, 18 min
	5, 083
	0, 361
	0,00
	0,000 mVs
	0,000
	0,000

	7
	AA 7
	(+)
	2,34 min
	2,53 min
	0, 35 min
	6, 017
	0, 213
	0,00
	0,000 mVs
	0,000
	0,000

	8
	AA 8
	(+)
	3,01 min
	3,24 min
	1, 06 min
	5, 058
	0, 651
	0,00
	0,000 mVs
	0,000
	0,000

	9
	AA 9
	(+)
	3,42 min
	3,51 min
	2, 42 min
	7, 321
	2, 109
	0,00
	0,000 mVs
	0,000
	0,000

	10
	AA 10
	(+)
	14,51 min
	15,46 min
	13, 51 min
	16, 783
	184, 263
	41,53
	0,000 mVs
	0,000
	0,000

	11
	AA 11
	(+)
	17,26 min
	18,37 min
	17, 23 min
	24, 851
	261, 087
	58,37
	0,000 mVs
	0,000
	0,000


Chromatogram of the enantioseparation of 7c ligand
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	No
	Name
	Type
	Start(min)
	End(min)
	Retantion
	Height (mV)
	Area (mVs)
	% Area col.
	Area(mVs)
	Plate
	♯ Conc (ppm)

	1
	AA 1
	(+)
	0, 18 min
	0, 35 min
	0, 03 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	2
	AA 2
	(+)
	0,46 min
	0,59 min
	0, 08 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	3
	AA 3
	(+)
	16,27 min
	16,54 min
	13, 51 min
	24, 953
	234, 857
	41,78
	0,000 mVs
	0,000
	0,000

	4
	AA 4
	(+)
	17,26 min
	18,50 min
	19, 54 min
	35, 874
	325, 169
	58,03
	0,000 mVs
	0,000
	0,000

	5
	AA 1
	(+)
	0, 18 min
	0, 35 min
	0, 03 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000


Chromatogram of the enantioseparation of 10a ligand
	No
	Name
	Type
	Start(min)
	End(min)
	Retantion
	Height (mV)
	Area (mVs)
	% Area col.
	Area(mVs)
	Plate
	♯ Conc (ppm)

	1
	AA 1
	(+)
	0,12 min
	0,19 min
	0, 06 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	2
	AA 2
	(+)
	0,51min
	1,10 min
	0, 19 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	3
	AA 3
	(+)
	4,23 min
	4,47 min
	1, 02 min
	0, 000
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	4
	AA 4
	(+)
	6,32 min
	6,54 min
	1, 72 min
	1, 021
	0, 452
	0,00
	0,000 mVs
	0,000
	0,000

	5
	AA 5
	(+)
	14,52 min
	16,27 min
	9, 43 min
	35, 238
	161, 034
	22,84
	0,000 mVs
	0,000
	0,000

	6
	AA 6
	(+)
	17,19 min
	18,53 min
	13, 42 min
	58, 638
	545, 279
	77,21
	0,000 mVs
	0,000
	0,000
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Chromatogram of the enantioseparation of 10b ligand
	No
	Name
	Type
	Start(min)
	End(min)
	Retantion
	Height (mV)
	Area (mVs)
	% Area col.
	Area(mVs)
	Plate
	♯ Conc (ppm)

	1
	AA 1
	(+)
	0,10 min
	0,21 min
	0, 38 min
	4, 052
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	2
	AA 2
	(+)
	0,29 min
	0,58 min
	0, 20 min
	0, 951
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	3
	AA 3
	(+)
	1,07 min
	1,23 min
	0, 16 min
	0, 453
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	4
	AA 4
	(+)
	1,34 min
	1,47 min
	0, 56 min
	1, 021
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	5
	AA 5
	(+)
	1,54 min
	2,21 min
	1, 36 min
	1, 032
	0, 000
	0, 00
	0,000 mVs
	0,000
	0,000

	6
	AA 6
	(+)
	15,12 min
	16,32 min
	9, 03 min
	62, 151
	184, 023
	33,04
	0,000 mVs
	0,000
	0,000

	7
	AA 7
	(+)
	17,53 min
	18,59 min
	12, 54 min
	107, 253
	303, 805
	68,91
	0,000 mVs
	0,000
	0,000
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Chromatogram of the enantioseparation of 10c ligand
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	No
	Name
	Type
	Start(min)
	End(min)
	Retantion
	Height (mV)
	Area (mVs)
	% Area col.
	Area(mVs)
	Plate
	♯ Conc (ppm)

	1
	AA 1
	(+)
	0,08 min
	0,18 min
	0, 15 min
	0, 154
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	2
	AA 2
	(+)
	0,36 min
	0,49 min
	0, 09 min
	0, 098
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	3
	AA 3
	(+)
	1,15 min
	1,52 min
	0, 41 min
	0, 141
	0, 000
	0,00
	0,000 mVs
	0,000
	0,000

	4
	AA 4
	(+)
	15,23 min
	16,41 min
	8, 12 min
	58, 025
	162, 364
	33,96
	0,000 mVs
	0,000
	0,000

	5
	AA 5
	(+)
	17,51 min
	19,36 min
	12, 06 min
	104, 841
	311, 868
	65,23
	0,000 mVs
	0,000
	0,000
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