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Synthesis and Identification of Novel Pyrazoline and

Its Anti-cancer Property
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Novel pyrazoline (4) was synthesized from chalcone (3) which was prepared from 2'-hydrexy-1'-
acetonaphthone (1) and 4-methoxy benzaldehyde (2). Pyrazoline (4) forms resonance assisted
hydrogen bond between naphthol hydroxyl group and imine nitrogen in a pyrazoline ring.
Pyrazoline (4) shows Poly ADP-ribose Polymerase (PARP) cleavage ability as a proof of apeptosis
in cancer cell, which reveals its anti-cancer property.
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Pyrazoline A|89] 35HEE-LS -9-85 (antidepressant) [Prasad
%, 2005; Kaplancikli &, 2010), 3g-(antibacterial) [Manna®}
Agrawal, 2009; Siddiqui 5, 2011}, 3% % (anti-inflammatory)
Poshi &, 2010], Ex=o}qlAkslAl A & (moncamine oxidase
inhibitor) [Karuppasamy 5, 2010; Mishra$} Sasmal, 2011} 3¢
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2717} 113-kDa?] DNAE-TE420U], Type 1 AEAZIAE 34
A & FRavAol 2s 89-kDadt 24-kDa F719) ©Hog 7
#X|7] wjEol, PARP w¥l o] 89-kDas} 24-kDa ©H A4
4 Type [ AZRPZAE S AFshe F8 Asiehy
AFEE 7155o] gitHLazebnik 5, 1994]. 2 A7lMe A
HAEY 80| 7 I G5 Yolrs] 3k, o] 3t
FES A NS W, & AT NFEAPES Fudhe a3
2 248h= o2, PARP 9] 89-kDa THH A4 A
8 24 sk

Chalcone 32] A, Chalcone 3> 2-hydroxy-1'-aceto-
naphathone (1)3} 4-Methoxy benzaldehyde ()& &HEIE
stod 91%9] &= Aok &8 119-120C B %
120°C, Marathey, 1954]. 22l ©]=2] Chalcone 3] thgh
'H-NMR# BCNMR A&7 I GYAGE [Dittmer 5, 2007]
Z4zbo) Aol Bkl tist dgo] o]Fo] XA gstorng
Table 10 Z}z}e] 4ot ©AE S 9lch

Pyrazoline 4¢] ¥/3. Chalcone 3 (608 mg, 2 mmol)yS- &t
£ 20mLd) 718y &, W SFAA p-chlorophenyl hydrazine
o] dard (358 mg, 2mmolyE 7F3F F oF 90°CelA 1047t
7 st whg ERES ARo® Wb A7l § dAE 4
Z sty o]F thA] ofehol AAA3] 76% (650 mg)
o] $E&2 pyrazoline 45 AUTE &84 162-163°C. 2429
FAE correlated spectroscopy (COSY) & B3 &334z,
heteronuclear multiple bonded connectivities (HMBC)
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Fig. 1. Synthetic scheme for chalcone (3) and pyrazoline (4).

Table 1. '"H-NMR and “C-NMR assignment of chancone 3 and pyrazoline 4

Compound 4 Compound 3
No.  Bof°C 5of H COoSY NOESY HMBC 5 of °C dof 'H
3 150.5 - - ; C3-H4 196.3 -
3.68 (dd, 16.7, 7.6) , ]
4 T I R ETE| H4-HS H4-H8 126.97 7.17(d, 16.0)
5 63.8 521(dd, 113,7.6) H5-H4 gt C5-H4, H2" 143.5 731(d, 16.0)

I 109.1 ; ; C1-H3', HY' 120.1 -

73 157.4 - ; C2-H4' 1612 ;

3 1192 7.27(d, 9.0) H3-H4 ; ; 119.1 722(d, 9.0)

& 1319 7.75 (d, 9.0) H4-H3' ; C4-HS' 131.0 7.84 (d, 9.0)

5 129.4 7.77(dd, 8.0) HS-H6' ; CS-H4' HT 1282 7.64 (d, 8.0)

¢ 1231 731(ddd, 80,69, 1.0) ggg; ; C6-H8 1228 7.28(ddd, 8.0,69,0.9)

, H7-H6 -

7 1268 74(ddd,85,69,14) 11O ; CT-H5 1268 7.4(ddd, 85,69, 13)

8 1232 792(d,85) HE-HT H8-Hé C8-H6 1233 782(d, 8.5)

9 131.9 - ; ; C9-H4', HS, HT 1318 ]

10 129.0 ; ; ; C10-H6, HS, H3' 127.4 .

1 1327 . ] ) C1"-Hd, H3" 1275 ;

26" 1272 724(d, 8.8) H2"-H3" H2"-H5 C2-H5 130.4 7.63 (4, 88)
35 1147 6.88 (d, 8.8) H3-H2  H3'-H (4'OMe) ; 1145 6.95 (d, 8.3)

4 159.4 . ] ) C4™H2' (H6"), 4'OMeH 1543 .

o 142.6 ; - ; Cl"-H3" - ;
6 1148 6.93(d, 89) H2"-H3" H2"-HS5 ; . .
IS 129 7.16 (d, 8.9) H3"_H2" ; ; - ;

g 125.0 ) ] ; C4mH2" - ;

4"OMe 553 378(s) - H (4"OMe)-H3" ] 553 379(s)
2.0H 12.11 s) - ; ; - ;

Pyrazoline 42] 7% 4. Chalcone 33} pyrazoline 49]
'H-NMRE 812 3P4 chalcone 3¢ A3k 49 ©rA-5# &
A& 749 gans ©1F AEE JYERE H4 (7.17ppm, 4, 16
Hz)°} HS (7.31ppm, d, 16 Hz)7} pyrazoline 45 /3% u}
2} A, 48 ghh- 53 B 73] GuFTS PAIshEA
H4 (3.68ppm, dd. 16.7Hz, 7.6Hz; 4.51ppm, dd. 16.7Hz

113 Hz)¢} H5 (521 ppm, dd. 11.3Hz, 7.6Hz)® 3749 S4
£ pyrazoline 44 =2LIth,

FEg ghgl AM2 12,15 ppmellA] UER}E naphthol®] OH
F4E A2 FAEE pyrazoline®] C=N olF 2% 73
resonance assisted hydrogen bondinge ¥4 ¥ THChin 5,
2004; Koh, 2005]. Fig. 204 el uke} 2ol pyrazoline 4
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Fig. 2. Two plausible conformations of 4. Free rotation through C3-C1' single bond would generate two conformers 4a and 4b. Resonance assisted

hydrogen bond makes conformer 4b more stable than conformer 4a.

Fig. 3. Energy minimized 3-dimensional conformation of
pyrazoline 4 predicted by Spartan.

T C3CrY g AL F3 Afs)do] 7FsstER 4alt 4b
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A NMR “dollAl nucelar overhauser enhancement (NOE) &
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AUA G E g3t 33 FEE Spartan 2L 0]4-3]
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Fig. 4. Effect of pyrazoline 4 on cleavage of PARP. Treatment with
pytazoline 4 induced fragmentation of 89-kDa PARP, but control
remain PARP untouched. Neither control and nor pyrazoline 4 changed
GAPDH, which showed selectivity of pyrazoline 4 in PARP cleavage.

STuFAe] B & 5% COyF T 37°C AlEEY|
oA 24471 3L, HEEE 45 20pM FEE AsI%ith
4A7F Ak T NEE FEEE ¥, 20mM  4-(2-Hydroxyethyl)
piperazine-1-ethanesulfonic acid (HEPES) (pH 7.2), 1%
Triton  X-100, 10% glycerol, 150mM NaCl, 10 pg/mL
leupeptin 2 1 mM phenylmethylsulfonyl fluoride (PMSF)©]
gHfrElel sl MAE 8 200 pgE F7Istd AIEE Sl
713, AR st AF AXE g FETh 20 pg
o) thildo] ¥RRIEE A2 A|EE SDS-Zotadoluto]
= A #A7]9%(SDS-polyacrylamide gel electrophoresis; SDS-
PAGE)S AIskd Aol ERlsle dldES Feisiict. A
9o HE dwzEs FelA"d "Hpolystyrene
membrane)® 2 &7l ¥ E7] ¥ PARP ¥ (rabbitanti-PARP
antibody)?} horse radish peroxidase (HRPyY} 218 8 E7]
0| XA (anti-rabbit secondary antibody)y® e WPHOE wh-g-
Nzl & #8874 A28 (chemiluminescence) 71EE ©]&
&lod PARP ©h o] 89-kDa 7|2 AHWhs A=E 34
31tk A8 Ak, Fig. 4ol vebd bkel 7ol Hela hA|xe]
ol HYE A & tiRT AlEolANi PARP w0l
113-kDa 27|12 #&EJ o, H2Ed 45 A0S He
89-kDa Z7]9] PARP =7} ©Hio] A=t} ofdf okaviks
of o9& @d wWErt JeluA ¥ glyceraldehyde 3-
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