% *ﬂ; {t % DOI: 10.6023/cjoc1202242 ARIEX

Chinese Journal of Organic Chemistry

ARTICLE

N-F50 A 5-4-(4-F S B F 5 )-5-(1H-1,2,4- = -1 -5 )-1, 3-IE -2z Y
BRSEYEN

#woat  E ke B R

n

xNER & FC mEH

(CHTFRFICEANAEE K E LRI E K 300071)
C R RCEAEAL T2 B 226019)

WE Wil 2-FIE-4-d- PR IEAIL)-5-(1H-1,2,4- = M- 1-F)-1,3-BEM: SEUCOR i kB0 &, T — RIS =
IR A R &4, R 'TH NMR RIUGCE NI T At SR T T S5 HRAE. YD S EREe R, #ods

WA BA — E W PUImR EE.
IR WEMK 1H-1,2,4- = AR ARV TE

Synthesis and Biological Activity of N-Substituted Benzylidene-
4-(4-methoxyphenyl)-5-(1H-1,2,4-triazol-1-yl)-
1,3-thiazol-2-amine
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Abstract Reaction of 2-amino-4-(4-methoxyphenyl)-5-(1H-1,2,4-triazol-1-yl)-1,3-thiazole with various substituted benzal-
dehydes produced a series of novel thiazole Schiff bases containing 1H-1,2,4-triazole ring. Their structures were characterized

by 'H NMR spectra and elemental analysis. The bioassay data indicated that some of the title compounds showed certain anti-

tumor activities.
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4a: X = H; 4b: X = 2-F; 4c: X = 3-F; 4d: X = 4-F; 4e: X = 2-Cl; 4f: X = 4-ClI; 4g: X=2,4-Cl;
4h: X = 2,6-Cly; 4i: X = 2-NOy; 4j: X = 4-Me; 4k: X = 2,4-Mey; 4l: X = 3,4-Me,; 4m: X = 4-NEt,

Scheme 1

MT-3 A3ia R TG HEEHT R AR ik (200~
300 (5 St ) A4, B m gy shdi o g5 i)
sl

1.2 &
1.2.1 4R eg A%,
SRS 1A P AR 10 2; S HEOCHk[26] 8 %

AR 2-80 e -4-(4- F AU R RO )-5-(1H-1,2,4- — -1 -
F5)-1,3-WEM(3).
1.2.2 B AMLE 4 696

LAY da WG CHBI, 76 100 mL PY ORI,
B 2 mmol 2-% F-4-(4- H 4 FE 2R ) -5-(1 H-1,2,4- — -
1-3)-1,3-BEM(3), 2 mmol K FEFT 15 mL K. =il i+
T, I 1 NEERE. 5, AR 8 h 45
1N ok s 2 B 1), A ) e e A e A 2 A [ M
VO ) V(L8 CER)=3/115r B 43 2 H brtb 549
da. KR TTE K T A 4b~4m.

N-ZR . F e -4-(4- AR 2RO )-5-(1H-1,2,4- = -1 -
H)-1,3-EME- 2 (4a): 77 51%. m.p. 153~156 C; 'H
NMR (DMSO-dg, 300 MHz) 6: 9.09 (s, 1H, CH=N), 8.19
(s, 1H, TrH), 8.14 (s, 1H, TrH), 8.00~8.02 (m, 2H, ArH),
7.48~7.60 (m, 3H, ArH), 7.32~7.35 (m, 2H, ArH),
6.84~6.87 (m, 2H, ArH), 3.80 (s, 3H, ArOCH;). Anal.
calcd for C9HsNsOS: C 63.14, H 4.18, N 19.38; found C
63.06, H 4.13, N 19.52.

N-Q2-F8 AN F 3 )-4-(4- A L OR 0 )-5-(1H-1,2,4- =
Me-1-55)-1,3-WEME-2- % (4b): 773 39%. m.p. 160~163
‘C; '"H NMR (DMSO-d;, 300 MHz) &: 9.41 (s, 1H, CH=
N), 8.19 (s, 1H, TrH), 8.15 (s, 1H, TrH), 8.24~8.26 (m,
1H, ArH), 7.84~7.87 (m, 2H, ArH), 7.56~7.58 (m, 1H,
ArH), 7.32~7.35 (m, 2H, ArH), 7.14~7.21 (m, 2H, ArH),
3.80 (s, 3H, ArOCHj3). Anal. caled for CoH4FNsOS: C
60.15, H 3.72, N 18.46; found C 60.23, H 3.58, N 18.42.

N-(B-FR AN FH 3 )-4-(4- A LR 0 )-5-(1H-1,2,4- =
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Me-1-Hk)-1,3-BEME-2-J1% (de): F=H 59%. m.p. 158~159
‘C; '"H NMR (DMSO-d;, 300 MHz) 8: 9.11 (s, 1H, CH=
N), 8.19 (s, 1H, TrH), 8.14 (s, 1H, TrH), 7.74~7.78 (m,
2H, ArH), 7.43~7.53 (m, 1H, ArH), 7.27~7.35 (m, 3H,
ArH), 6.85~6.88 (m, 2H, ArH), 3.81 (s, 3H, ArOCHS).
Anal. caled for CioH ,FNsOS: C 60.15, H 3.72, N 18.46;
found C 60.27, H 3.75, N 18.33.

N-(4-58 R H 38 )-4-(4- A LR 3E)-5-(1H-1,2,4-—
Me-1-55)-1,3-WEME-2- i (4d): 77K 67%. m.p. 146~148
“C; '"H NMR (DMSO-d, 300 MHz) 6: 9.07 (s, 1H, CH=
N), 8.19 (s, 1H, TrH), 8.14 (s, 1H, TrH), 8.01~8.05 (m,
2H, ArH), 7.32~7.34 (m, 2H, ArH), 7.17~7.23 (m, 2H,
ArH), 6.84~6.87 (m, 2H, ArH), 3.81 (s, 3H, ArOCHS).
Anal. caled for CoH ,FNsOS: C 60.15, H 3.72, N 18.46;
found C 60.21, H 3.44, N 18.20.

N-Q2-FR N H 3 -4-(4- A BE R 3E)-5-(1H-1,2,4-—
Me-1-Hk)-1,3-BEME-2-J1% (de): =3 26%. m.p. 156~157
“C; '"H NMR (DMSO-d,, 300 MHz) : 9.55 (s, 1H, CH=
N), 8.34~8.37 (m, 1H, ArH), 8.21 (s, 1H, TrH), 8.17 (s,
1H, TrH), 7.49~7.51 (m, 2H, ArH), 7.35~7.38 (m, 3H,
ArH), 6.86~6.88 (m, 2H, ArH), 3.82 (s, 3H, ArOCHS).
Anal. caled for CoH4CIN5OS: C 57.65, H 3.56, N 17.69;
found C 57.47, H 3.43, N 17.78.

N-(4-FR W 38 )-4-(4- A BE R 3E)-5-(1H-1,2,4-—
Me-1-Hk)-1,3-E M2 i (4f): 77 F 65%. m.p. 160~163
“C; '"H NMR (DMSO-d, 300 MHz) 6: 9.09 (s, 1H, CH=
N), 8.19 (s, 1H, TrH), 8.14 (s, 1H, TrH), 7.94~7.97 (m,
2H, ArH), 7.48~7.51 (m, 3H, ArH), 7.32~7.35 (m, 2H,
ArH), 6.85~6.88 (m, 1H, ArH), 3.81 (s, 3H, ArOCHS).
Anal. caled for CoH4CIN5sOS: C 57.65, H 3.56, N 17.69;
found C 57.35, H 3.44, N 17.67.

N-(2,4- & 2K W FH 366 )-4-(4- F1 48 35 2K 36)-5-(1H-
1,2,4- = Mg -1-FE)-1,3- 1€ ME2- 1% (4g): 7= % 20%. m.p.
179~181 °C; "H NMR (DMSO-d, 300 MHz) &: 9.48 (s,
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1H, CH=N), 8.28~8.31 (m, 1H, ArH), 8.19 (s, 1H, TrH),
8.15 (s, 1H, TrH), 7.50~7.52 (m, 1H, ArH), 7.32~7.40
(m, 3H, ArH), 6.85~6.88 (m, 2H, ArH), 3.81 (s, 3H,
ArOCHj). Anal. caled for C;oH;3CILNsOS: C 53.03, H
3.05, N 16.28; found C 53.22, H 3.12, N 16.35.

N-(2,6- - &K V. J )-4-(4- 4 Ik 2K 6 )-5-(1H-
1,2,4- = M-1-F8)-1,3- € I 2- 1% (4h): 773 39%. m.p.
195~197 °C; "H NMR (DMSO-ds, 300 MHz) 6: 9.47 (s,
1H, CH=N), 8.19 (s, 1H, TrH), 8.14 (s, 1H, TrH), 7.43~
7.45 (m, 2H, ArH), 7.32~7.34 (m, 3H, ArH), 6.85~6.88
(m, 2H, ArH), 3.81 (s, 3H, ArOCHj;). Anal. caled for
C1oH3CLNsOS: C 53.03, H 3.05, N 16.28; found C 53.29,
H3.17,N 16.26.

N-(2-i F NP L )-4-(4- FF 48 K0 )-5-(1 H-1,2,4-
1 -KE)-1,3-E M2 (41): FTE 33%. mup. 149~150
‘C; "H NMR (DMSO-d,, 300 MHz) : 8.61 (s, 1H, CH=
N), 8.38~8.40 (m, 1H, ArH), 8.19 (s, 1H, TrH), 8.15 (s,
1H, TrH), 8.11~8.13 (m, 1H, ArH), 7.76~7.80 (m, 2H,
ArH), 7.31~7.33 (m, 2H, ArH), 6.84~6.86 (m, 2H, ArH),
3.80 (s, 3H, ArOCHj;). Anal. caled for CoH4N¢O;S: C
56.15, H 3.47, N 20.68; found C 56.01, H 3.42, N 20.66.

N-(4-F L Z0NF L )-4-(4- FR A8 K0 )-5-(1 H-1,2,4-
=1 -KE)-1,3-E -2 (4f): 7R 46%. m.p. 175~176
‘C; "H NMR (DMSO-d,, 300 MHz) d: 9.04 (s, 1H, CH=
N), 8.19 (s, 1H, TrH), 8.13 (s, 1H, TrH), 7.89~7.92 (m,
2H, ArH), 7.31~7.35 (m, 4H, ArH), 6.84~6.87 (m, 2H,
ArH), 3.80 (s, 3H, ArOCHj3;). Anal. calcd for C,,H;7N5OS:
C 63.98, H 4.56, N 18.65; found C 63.88, H 4.69, N 18.63.

N-(2,4- — HI B 7 R 9 )-4-(4- AR JE 2R 96 )-5-(1 H-
1,2,4- = Mg -1-FE)-1,3- W M -2- i (4K): 7= % 66%. m.p.
158~161 °C; "H NMR (DMSO-ds, 300 MHz) 6: 9.02 (s,
1H, CH=N), 8.20 (s, 1H, TrH), 8.15 (s, 1H, TrH), 7.84 (s,
1H, ArH), 7.71~7.74 (m, 1H, ArH), 7.27~7.36 (m, 3H,
ArH), 6.85~6.88 (m, 2H, ArH), 3.80 (s, 3H, ArOCHj).
2.36 (s, 6H, 2X ArCH;). Anal. caled for C,;HyNsOS: C
64.76, H 4.92, N 17.98; found C 64.53, H4.73, N, 17.82.

N-(3,4- — FI B 7 R 9 )-4-(4- H AR JE 2R 96 )-5-(1 H-
1,2,4- = M -1-JE)-1,3-WE M -2- i (41): 7= % 69%. m.p.
150~153 C; "H NMR (DMSO-ds, 300 MHz) d: 9.33 (s,
1H, CH=N), 8.19 (s, 1H, TrH), 8.13 (s, 1H, TrH), 8.07~
8.10 (m, 1H, ArH), 7.32~7.35 (m, 2H, ArH), 7.12~7.15
(m, 1H, ArH), 7.09 (s, 1H, ArH), 6.84~6.87 (m, 2H,
ArH), 3.80 (s, 3H, ArOCH3), 2.62 (s, 3H, ArCH;), 2.39 (s,
3H, Ar-CHj). Anal. caled for C,H;oNsOS: C 64.76, H
4.92, N 17.98; found C 64.79, H 4.96, N 17.93.
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N-(4-N,N- . & 55 5 55 28 W 0 )-4-(4- W 4 2 R
H)-5-(1H-1,2,4- = M -1-55)-1,3- € M -2- f1¥ (4m): = R
26%. m.p. 150~152 °C; 'H NMR (DMSO-ds, 300 MHz)
5: 8.78 (s, 1H, CH=N), 8.17 (s, 1H, TrH), 8.12 (s, 1H,
TrH), 7.83~7.86 (m, 2H, ArH), 7.32~7.35 (m, 2H, ArH),
6.82~6.85 (m, 2H, ArH), 6.68~6.71 (m, 2H, ArH), 3.79
(s, 3H, ArOCH3), 3.45 (q, J=2.1 Hz, 4H, 2X CH,), 1.23
(t, J=7.2 Hz, 6H, 2 X CHj;). Anal. calcd for C,3H,4N4OS:
C 63.87, H 5.59, N 19.43; found C 63.71, H 5.63, N 19.40.

2 #R51HE
21 HEWMHEK

A HPMLEDIA T, BATLMLEY 4a 05K
HWFFEN G, TRT T AR RN ZAEXT da BRI 2. B
WL TCK SBERHE T, 53 B CAVKBS IR« 3h R S e 1
AT, AR 8 h, da FIBCEST TR 8%, 6%F1 9%,
2 0 W s N R RBE R, AT R 43 JRURE R R A
N, R LA NN-Z F S R R 50, 43 LAt e
R NEIEE VEMEALT, IR 8 h, da MR 00
13%F1 32%; Ja ok 2R T DL SEEBE AR AR, LR
HEEFR, INAETA 8 h, 4a IR K 51%, BERTTH LR T
A TR, W9 R I, RIS EH, NE
WEAEHEALT, NS AN, 5 AR5, S A R
HARAE I AL T8, RANZIE A i 7 e 1
Hbstb &4,

2.2 BirEYRYBISERT

PLH BRI A4 4e F1 4k (1) TH NMR 34 0 61 3E 745
B X TG de, (WAIEAE 5 911 Ab g,
CH=N FAM 15514, 5 8.19 AbI i = MR
1 NER 5 S0 0 8.14 AL B & = W ER - 255 1 A
A TAS 50 6 7.74~7.78 1Al ff1 2 TIE KR F 2 A4
SRS 50, 0 7.43~7.53 [A) [l 2 UG A4 1A
AN TAS 50 6 7.27~7.35 [l 2 g 4 KR F 3 A4
S5 5104 6 6.85~6.88 ][] 22 FIGE N A4 | 2 A4
SRS 50 6 3.81 Kb 1) FpLilée Jhy I8 4-17 AR L | 3
NAMTAE 50 S TEY 4k, WFEBAE § 9.02
ARy CH=N AU T35 504 6 8.20 Kby HLig
SR B AN TS S 6 8.15 AbTH LI —
MR B 1 ANERIR TR S50, 5 7.84 Kb RISk KR
IR TS S0 6 7.71~7.74 [8) 1) 2 TG Ky HEFR
AR TS S 0 7.27~7.36 1Al ff £ FIE Sk HEIR
3N TS S 6 6.85~6.88 [ 2 B I AR
2 AR TS S 6 3.80 b EANE Ky ZRER 4-f
AL 3 ANEMT TR S0 6 2.36 AbRIFRIE N R 2
R W) =R
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2.3 4E£WiEN

S HAMEAY) 4a~4am, SR DU AP IEAR 0 5 1
S SO LG EVEMTT) I E T IR AP0 A A 555 4
HI(HL-60) RSN MR 75 2, RBIED FH B (s
VE(SRB)YM 2 T HO A i 4l i (BGC-823) FHN M3 41
M (Hep-2) ARSI R i M. DR BE A 10 umol/L,
MR 1 Fos. R 1 aTLEH, MEBEY
CH=N 55 [F2R3F 2-fi g i 72 F, C1 8k NO, BURH,
%} HL-60, BGC-823 11 Hep-2 Zf Jiu 384 5t H AT AN [m] F2 1 ()
FEIVE R, FerR k&4 4b XA I 20 i (HL-60) 141
TN 45.91%; 1bE1) 4e Al 4i 6k N 96 40 i (BGC-823)
NI 20 o 87.56% 1 91.94%, L% I 2 ] 7% 2%
(Adriamycin, ADM)FIETERY; 1659 4b, 4e FI 4i X}
N Wi 41 . (Hep-2) B4 2853531 4 49.24%, 87.16%FH
90.08%, 47 T 4f M 245 5- G R W8 5 (5-Fluorouracil,
S-FUREE. BCRE, 548 CH=N S52RF FIFHL
AL N B AR P4l i 25 1 7= A — e . b —
AT A B BB T IR TS AT S IE AR AT .

#£1 HALEY 4a~4am BIPUMETE T

Table 1 Antitumor activities of the target compounds 4a~4m

Percentage of inhibition/% (10 pmol/L)

Compd.
HL-60 BGC-823 Hep-2
4a —4.73 10.49 0
4b 45091 55.17 49.24
4c 29.89 38.85 56.01
4d 0.33 14.90 10.09
4e 36.04 87.56 87.16
4f —1.84 23.60 0
4g 19.58 25.13 30.14
4h 4.16 13.52 0
4i 3.79 91.94 90.08
4j 6.38 19.34 0
4k —3.24 18.99 0
41 4.77 15.68 0
4m 23.39 0.21 —3.35
Adriamycin — 93.85 —
5-Fluorouracil — — 29.12
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