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3-(2-FH)1-FE-MM-4-REEERITEYE B S S RIE
FIAT e TR AR Er A

ORI RS T2 00 A i R SR AN THE AR X B AN E B8 AST 830046)

WE AT HRAHLEYETERE S, DL 3-(2-253E)- 1- 5L ntl -4 FE S B 08 JEORL, 788 75 R T 28 A BBk S
4RIk A WIFR ISR T — RYVHIELN 1-(3-B-28 55 1- DR FENE P-4 30 F 356)-2-(4- 75 L M2 F0) - i S HAT AL 4.
EnAEEG AL, 7R A IR T AT R AT R 2. R TH NMR, MS, TR i FICE 0 =ik AT T S5 RAE. I
A AEPTE IR S5 R T, LA 4b F1 4d 5 H,0, ¥5-5 10 PC12 41 f it 45 B A I 2 i A4V .

PR mbik WEME JE GG HESERA —B RN

Convenient Synthesis and Characterization of Hydrazone Derivatives
of 3-(2-Naphthyl)-1-phenyl-pyrazole-4-carbaldehyde

Ablajan, Keyume* Wang, Liju
(Key Laboratory of Oil & Gas Fine Chemical, Ministry of Education & Xinjiang Uyghur Autonomous Region,

College of Chemistry and Chemical Engineering, Xinjiang University, Urumqi 830046)

Abstract In order to obtain novel hydrazone derivatives containing pyrazole and thiazole rings which possess certain bio-
logical activity, a series of 1-(3-f-naphthyl-1-phenylpyrazole-4-methylene)-2-(4-arylthiazol-2-yl)hydrazones were synthesized
via two different methods including multi step reactions and one-pot synthetic route using 3-f-naphthyl-1-phenyl-pyra-
zole-4-carbaldehyde as a starting intermediate. The products were obtained in good yield under ultrasonic irradiation condition
rather than heating. The structures of products were characterized by '"H NMR, MS and elemental analysis. The preliminary
bioassay showed that compounds 4b and 4d possess obvious protective effects on the PC12 cells injury induced by H,O,.

Keywords pyrazole; thiazole; hydrazone; synthesis; ultrasonic irradiation; one-pot reaction

ML MRS AL S P — I HAT )iz B P (2 4K
Y, AR 2R 24575 T BAT oy FE S N AT S, OF
HEAVF 2 MR 2N AR T dh L. V52 St Mk 1 1)
AT BA REFIERE, Al REEEESL,
EHAPUE BUR . Pz, Prar bl VEmmet. %
T EWIE— A AL E I m) ik, T
Or T ER TS A ST (NHN=C), W IR 2
HATR R AL 1. WHERY], R &)
DAL GO RE . BUMIRR S B A0 TR, T A4 Ay
T2 AR A A R RS M BRI R 2 5 ) BUAE Sy
LA S AR B0 ol T At [ I ARV 2 R 25 AR 24
2, WZ AR, eNERmBR LA iAo
PRI G5 A0, A % HH BOR 8 B (R AR T i A 52 )
ZAEP TR — ok iE, 1-05 BE-2-(4- 05 S IE -2 2~ [

* E-mail: ablajan209@hotmail.com

Kl AW DA GRS, e RS IR S T R
JRNE A i 05 B T (BRI 4 8 SR, ARG S - R4S
e LM e A 45 A PR AR s N AR R E MR A 1 PR SR AL B
NS (N 1/ BUIE 245 e N AT D R N5 A AL G AW S
FLWEMR LA ),

N T A A ) S S AGE P T
R BAA YA AR A ) 7155 @47,
BATE K25 LW K 7 5 Vilsmeier-Haak 1051 2 W il 75
BB AR 3-B-Z8FE-1-JR e -4- i (2). FRKEAL
W 2 AEREG R, WItAE T — R
1-(3-B-ZEHE-1-FRFE Nty -4 3V HH 3K )-2-(4- 75 Sk IBE M2 F)-
[lx(4a~4g). FHk, 10 PFEAL B, Bt Sl T R
SRR E R, PEEZ TH NMR, MS
AT R AT EAT T JGRAE. & 26 W, Scheme 1.
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1 ZRETE

B

TR FERE R WA RO L s, —eF
RIS, RIS TR —8h 1 h DLk, T e o
CLh B R BE ML A W 1) BB B B R, AT,
PATVEIS T A 3 R o FR I v R s e 5 J
LA RT BARME G, 1550250 75 AR SO T4 2
(77 L RIREEA R 10%. XU, et~
SIS AT R A —EC R ), TR R S SN AT AR
R T B, ReEm RN AL Ak, TR O 3 L
O3 TR BARIEAIR], N T 75 ZE I A AN ). ERAR)
TALEY g EImARRIGR T N BT 75 EE IR I R) B R, S
min PSSR, (HH SO e e LERE e R e A B
SR A T T R TR . e ], 3-B-2 -
1- 2RI -4 AR IR S o-1RAR S 5 S Wi 7E
FEU R T I 0] CAP B IR U 1) W) 4a~4g. AH

1.1

REHE A 1.

T2 A0k A A FRICRERE. T4 I TR
Il D 73 B RN ATAL D R B e il 7 AR ARG AU S5
ECh & 2 A R S I 2Tk, AT i
A TS REEA b, ik T ik B A
PRSP =H 0 BIRE KT At &Y 4a~4g,
WA T REFMEER. BRETE A M, Mlies
YR NI ARG, ER2 75 B BAEARX i, JF B>
HAMS B N, AT A0S, BN a) e
WK 1 P, Gigh, HAR A B AT R AL EL
Scheme 2 F7, EIGRAKFERR D T L2k L I 45
GE 1K, HIFNEEERUR > P S A
-1RATTHE LW 3L, ik —205 HBr, A2 1]
K SA. Bt IR A SA BRI 1Ak, > NI
BRI BORIERR S 1 OBT (P22, AR R IR IL 28 o 1
2231 HyO A2 H FR 4 4.

NH,NHCSNH,
EtOH, refulx

SH

HN
Sou A"
ATCOCHBr

N/\

N EtOH us

Ph
3

1

(a) PANHNH,
(b) DMF/POCI;

NH,NHCSNH,
ArCOCH,Br

EtOH, US

I I HN«<\

4

Ar:C6H5 (43), 4-H3CC6H4 (4b), 4-H3COC6H4 (4C), 4-C|C6H4 (4d), 4-02NC6H4 (49), 4-BngH4 (4f), 2-Naphthy| (49)

Scheme 1

x1

AN T R B AR 27 P BRI TR 2

Table 1 Time and yield for the product obtained via different method

Entry Product Ar Time* (min)/Yield* (%) Time” (min)/Yield® (%) Time® (min)/Yield® (%)
1 4a CeHs 17/65 60/74 50/70
2 4b 4-H;CC¢Hy 14/73 45/79 60/70
3 4c 4-H;COC¢Hy 12/76 45/83 60/80
4 4d 4-CIC¢H, 8/69 40/87 45/75
5 4e 4-O,NCgHy4 30/82 60/89 60/85
6 4f 4-BrC¢H, 6/61 30/72 45/70
7 4g 2-Naphthyl 3/76 20/85 30/30

Method A: “ refluxing condition; * ultrasonic irradiation; Method B: ¢ one-pot reaction under ultrasonic irradiation.
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BHLEFE W5 R
S
H /_\ /SH -HZO H HN_<\ _>*Ar H+ S
)=0 + H,NHNC{ ~ + BrH,CC—Ar _ /7 \ud —  n HNA A
Het QNH I HBr N _/ HNHO
Het >_N +»>
5A Het
ﬁ |
H,NCNHNH, s S H S
noo e ]\ HO NH—<\N D _HE /NH—<\N+j<Ar
=N N ar H* =N OH, =N N Son
Het Het * Het
4 5B
Het: 3-(2-Naphthyl)-1-phenyl-pyrazol-4-yl
Scheme 2
1.2 KIERRAR ds); 1R HA Yanaco MP-S3 (i JETHZ KL IE), ik

Hir L& da~4dg (F0E 3 HBLM +H] T FI
[M-+Na] g, o IERTLAPIEs o 72, 40174
A EBGRE, #HPLT M+2+H] B{M+2+Na] [
f7 2. ¢ "THNMR i, 5 11.37~12.15 B —AS
Uy N—H [P 6 6.95~8.40 4b K ZE3AF 5
FR-H (5 TSI, & 8.06~8.14 3t FBl P H B ) B g
N=C—H EMFF1ES5; HTZR I R I Lk
N2, PR H RO IRAE 6 8.55~9.25 i
BN . ZEL0AM e, R 3350 em ™' A2 4G U N—H [
TR R BN I%, 7F 1630~1490 cm ™' A2 A5 PUZH K Ny
C=N I C=C Wgieg DL K 75 A HImEL MEEA ) B 48402 20
WU
1.3 SHEMN

N T TRE B AT SR e A, AT
HArMb &5 Hy0, 55 PC12 i s, &5 5
X, tLEY)4b Fl4d A FEZH, 400 E A B5GE, MTT
WA I B3N, X UL & 4b F1 4d REVEE HL0,
AL FTEUT PC12 SR LBET ., X H0, 75 311
PC12 4l Mo it B AT LB R VE . MTT vEA I 45 3
M AETE RN 4a (30%), 4b (58%), 4¢ (42%), 4d
(62%), 4e (46%), 4f (39%), 4g (34%).

&it

A SCIRIE T 28 H3 W N RN = 2 43— v S N R b
BB R 1-(3-p-25 - 1- 2K FE 0tk M -4- 1
PR J)-2-(4- 5 FEWE M- 20— i S AT AR I 9. & 2R
FW], EEERARS N A=A eSS R H bR A
Yy, BRAVEAIGETR] B, P AN v, B A K,
H stk & o5 R

3 REEH
15X F
KRR INOVA-400(NFx TMS, %511 DMSO-

2

3.1
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{X: HP 1100 LC-MS (ESI); JG# 4 #H1H Perkin Elmer
2400 CHN ZU{%. i IR A o0 B ali, Bk ud B 4h
KA EEALH; —FAMSERLI, DMF £+
PRALEE; 28 LR R 4% SCRR[16]) 5 1L B G - 1R AT 3
LW SCHRR[ 171774545

32 KWAHE

3.2.1  3-p-Z 1R e 4T B (2) 89 4 A%,

S SCHR[181J732:, £EAHI0 C)LPHET, K
0.03 mol DMF H3# i1 0.09 mol POCls, £1°4 30 min Ji# 5¢.
T SE GRS FE 30 min, EillE Vilsmeier-Haak 5.
TERHN SR HE T, K e 14T 2 1 2% 0 A8 R 1
10 mL J5/K DMF ¥ AE 5 min Wi A Vilsmeier-Haak
WA, A= FAREEBERE 30 min, K#E LRI 6 h, ¥
HIAEZEGHEIN 200 mL vk, FF4AHIZE0 C. mdld
BIA 2 mol/L NaOH ¥, i pH k. g, it
5, HOmEEL G, 13 3-p-Z8IE-1- K IEIE M -4- i (2).
R, 723 85%. mp. 147~149 C; 'H NMR
(CDCls, 400 MHz) d: 10.15 (s, 1H, CHO), 8.59 (s, 1H,
Pyrazole-H), 8.33 (s, 1H, Naphthyl-H), 7.84 (d, /J=8.8 Hz,
1H, Naphthyl-H), 7.53 (d, /=8.8 Hz, 1H, Naphthyl-H),
7.40~7.80 (m, 9H, Naphthyl-H+ ArH). Anal. calcd for
CooH14N,O: C 80.54, H 4.76, N 9.41; found C 80.52, H
4.73,N 9.39.

322 3-p-FA-1-FRoed 4 F B RIALFIR(3) 49
B AR

#0.01 mol AL &4 2 F1 0.01 mol 2 J:hi JRAE 30 mL
Jo/K SBERT 2 mL UK SR HIA 10 h, A E1EHTH
M4k, 1 DMF-EtOH E45 51 3-p-253-1- 4560
-4 FRE 2 s BB DR (3). FI ] 44, 77 % 83%. mup.
226~228 °C; '"H NMR (DMSO-ds, 400 MHz) &: 11.37 (s,
1H, NH), 9.25 (s, 1H, Pyrazole-H), 837 (s, 1H,
Naphthyl-H), 8.28 (s, 1H, C=NH), 8.21 (s, 1H, N=CH),
7.84 (s, 1H, CSH), 7.39~8.07 (m, 11H, Naphthyl-H-+
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ArH); ESI-MS m/z (%): 394 (M+Na', 86), 372 (M+H",
10); IR (KBr) v: 3269, 3130 (NH,, NH), 2975 (Ar—H),
1628, 1597, 1546, 1501 (C=C, C=N), 1226 (C—N), 831
(C=S)cm . Anal. calcd. for C,0H ;N,O: C 67.93, H 4.65,
N 18.87; found C 67.90, H 4.61, N 18.85.

323 MEMEIBHT 1-G-p-FRIk-1-FHhobrd4-2 F
H)-2-(4-35 FoE e 2L ) R (da—~4g) b B AR,

¥ 1 mmol 3-B-Z5 - 1- 2K KLkl me-4- FF R 45 21 SE it R
@I T 25 mL /K LEEF, SRJE A 1 mmol -7
U5 5E S, TRA YA PR N RV 20~60 min
JEMT R TLC [VFEE) @ VEDD =1 © 3]ERER R
N, SNV EH, W INFG NaOH WP, kg, 1 oms
Ve Y). i DMF-EtOH E45 4, 5 1-3-p-Z83E-1-K
HE L W 4= P 3 )-2-(4- 55 S e M 2 - iR R Ak B
4a~4g.

324 FEAARE FAR 1-(3-f-F Ik -1-FK etk -4-
T F H)-2-(4-F Frged 2 ) AR (da—~4g) 8 B AR

¥ 1 mmol 3-B-ZEFE-1-IENE Me-4- T 45 24 KL
(3)F1 1 mmol w-JRANTT I LW T 25 mL /K LEE,
B alm & N 3~30 min, &MNMIEFESFH TLC [
BE) @ VORI =1 o 31BRER R NV &5 0, 3 N #i
NaOH ¥+ F1, b9k, WM OmsesE=. Bt E
DMF-EtOH 454, 13 1-(3-f-25 - 1-TK FLnt e-4- . Ff
H)-2-(4- 5 HEBEME-2-JE) -l RAL G ) da~4g.

325 1-B--FA-1-R b 4-T F K)-2-4-5 K
MR 03 -fE (da—4g) i = Lo —4R iR A AR,

I 1 mmol 3-B-Z%AE-1-ZAEnE E-4- AT 1 mmol
RGN T 10 mL LK LEEF, 6B RS T %
[ 5 min, K5 ) TR AV I 1 mmol w-¥RAY Y 3
LM, kB AT A AR Y. 25~60 min, H] TLC
VR - VEDND=1 @ 3REF RN, R VEE G, 38,
Fl EtOH ¥k, 151 DMF-EtOH 5§ DMF-H,0 F4% 5,
13 1-(3-B-ZEHE-1-FR LN e-4- V. F L )-2-(4- 77 FE MEmE-2-
- IFEHMEY) 4a~4g.

HErLEY) da~dg PIEHE . HEILIREE
S NRAR it A ive i &7

1-(3-B-Z5 Fh-1- TR FE N M -4- V. 35 )-2-(4- 755 i I 1 -
2-3)- [l (4a): VRFE L A, mp. 168~170 C; 'H
NMR (DMSO-ds, 400 MHz) d: 12.05 (s, 1H, NH), 8.96 (s,
1H, pyrazole-H), 7.30 ~8.33 (m, 18H, Naphthyl-H +
ArH+N=CH+ Thiazole-H); ESI-MS m/z (%): 494 (M+
Na', 72), 472 (M+H", 100), 298 (20); IR (KBr) v: 3370
(N—H), 3049 (Ar—H), 1621, 1590, 1536, 1506 (C=C,
C=N) cm . Anal. caled for C5oH,;NsS: C 73.90, H 4.51,
N 14.90; found C 73.86, H 4.49, N 14.85.
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1-(3-f- 25 55 -1- R FEtl M -4- P H 35 )-2-(4- 3 F 3k 2
JEWEME-2- )i (4b): LT (A A, mp. 170~172 C;
'H NMR (DMSO-d, 400 MHz) d: 12.15 (s, 1H, NH), 8.89
(s, 1H, Pyrazole-H), 7.19~8.39 (m, 18H, Naphthyl-H+
ArH+N=CH+Thiazole-H), 2.5 (s, 3H, CHj;); ESI-MS
m/z (%): 508 (M+Na', 100), 486 (M+H", 40); IR (KBr)
v: 3355 (N—H), 3042 (Ar—H), 1618, 1596, 1542, 1496
(C=C, C=N) cm . Anal. calcd for C3;H»;NsS: C 74.24,
H 4.82, N 14.46; found C 74.20, H 4.77, N 14.42.

1-(3-B-Z5 Fh-1- 2K JL L W -4 3P Y )-2-(4- 56 FFT 4 3
KL -2-HE) -7 (de): AELL A SRR, mp. 163~165 C;
"H NMR (DMSO-d,, 400 MHz) J: 12.14 (s, 1H, NH), 8.95
(s, 1H, Pyrazole-H), 7.13 (s, lH, N=CH), 6.95~8.33 (m,
16H, Naphthyl-H + ArH + Thiazole-H), 3.83 (s, 3H,
OCHj;); ESI-MS m/z (%): 524 (M+Na', 33), 502 (M+
H', 100); IR (KBr) v: 3362 (N—H), 3045 (Ar—H), 1619,
1593, 1538, 1504 (C=C, C=N) cm . Anal. calcd for
C;30Hx;N5OS: C 71.87, H 4.70, N 13.98; found C 71.84, H
4.62, N 13.96.

1-(3-B-Z5 Fh-1- 2K JL L W -4 3P Y )-2-(4- 56 S 2 3
WEME-2-HE)—fhi(4d): FELT (54 4A, mp. 158~160 C; 'H
NMR (DMSO-ds, 400 MHz) J: 12.003 (s, 1H, NH), 8.96
(s, 1H, Pyrazole-H), 7.37~8.32 (m, 18H, Naphthyl-H+
ArH~Thiazole-H+N=CH); ESI-MS m/z (%): 506 M-+
H', 33), 508 (M+2+H", 13), 528 (M+Na", 100), 529
(M+2+Na", 34), 298 (12), 274 (14), 242 (14); IR (KBr)
v: 3355 (N—H), 3045 (Ar—H), 1629, 1598, 1544, 1513
(C=C, C=N) cm '. Anal. caled for C,H,,CINsS: C
68.87, H4.01, N 13.88; found C 68.83, H 3.98, N 13.84.

1-(3-B-Z5 Fh-1- 2K JL L W -4 3P Y )-2-(4- 56 A 25
FEBEME-2-BE)-[TR(de): LB A FORERAE, 7E 82%. mup.
247~249 °C; '"H NMR (DMSO-d,, 400 MHz) d: 12.12 (s,
1H, NH), 8.97 (s, 1H, Pyrazole-H), 7.70 (s, 1H, N=CH),
7.55~8.32 (m, 17H, Naphthyl-H+ Ar-H + Thiazole-H);
ESI-MS m/z (%): 539 (M+Na', 100), 517 (M+H", 67);
IR (KBr) v: 3332 (NH), 3031 (ArH), 1634, 1601, 1555,
1518 (C=C, C=N) cm . Anal. caled for CooHyoNgO,S: C
67.48, H 3.94, N 16.29; found C 67.43, H 3.90, N 16.27.

1-(3-f- 25 55 -1- R FE bl M -4- P F 3 )-2-(4- 5 YR 2R
WE M- 2- L)~ iR (4f): RELL A, mp. 169~171 C; 'H
NMR (DMSO-dg, 400 MHz) 6: 12.04 (s, 1H, NH), 8.95 (s,
1H, Pyrazole-H), 7.38 ~8.32 (m, 18H, Naphthyl-H +
ArH+ Thiazole-H+N=CH); ESI-MS m/z (%): 552 (M+
2+H", 100), 550 (M+H", 72); IR (KBr) v: 3324 (N—H),
3023 (Ar—H), 1634, 1608, 1541, 1521 (C=C, C=N)

http://sioc-journal.cn/ 2361
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cm . Anal. caled for C,H,oBrN;sS: C 63.30, H 3.72, N
12.78; found C 63.28, H 3.66, N 12.72.

1-(3-f- 25 3k - 1-FR FL by M -4- WV PPk )-2-(4-- 25 Fk g
W25 )~ [lE (4g): B S, mp. 159~161 C; 'H
NMR (DMSO-d,, 400 MHz) d: 12.1 (s, 1H, NH), 9.02 (s,
1H, Pyrazole-H), 8.34 (s, 1H, N=CH), 833 (s, 1H,
Naphthyl-H), 7.38~8.37 (m, 19H, 2Naphthyl-H+ Ar-H+
Thiazole-H); ESI-MS m/z (%): 544 (M+Na', 100), 522
(M+H", 18), 242 (26); IR (KBr) v: 3391 (N—H), 3048
(Ar—H), 1616, 1580, 1540, 1503 (C=C, C=N) cm "
Anal. caled for C3;3Hp;NsS: C 78.41, H 4.60, N 11.74;
found C 78.37, H4.55, N 11.72.

3.2 HEMiEMERE

T WS H bR E PR H0, 55 PC12 48 i A3 1)
R, FRATS I SCHR[191 5%, sl E AL AR 311
PC12 40 Mo fif iy, F e 5 (MTT) Lt €0 v 4G DN 4k 21
AN AR KA . TR PC12 4R+ 96 fL
B, FAL 5X10°~6X10° 4y, 5537 24 h 5 L840 fa i 5
RIS 100 pmol/L H,0, 524837 4E, B hn
AN—EWREZRANEY), EBE 24 h, 7 CAAEREF T 96
FLREFRIRAFFLINN 0.5 g/L MTT 20 pL, 37 ‘CHiJ% 2 h,
WL FE FWEW, DN 100 uL DMSO 2% 4 B R 45 5
i, TBEFR A6, A 570 nm &b WL AR
(A570 nm), HEF 0 M7 2.
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