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Synthesis and Biological Evaluation of Novel N'-Arylmethylene-
N-(4-benzoyloxy-thiazole-2-yl) Benzoylhydrazone Derivatives
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Abstract
thesized by incorporating the activated structural templets of thiazole and acylhydrazone. All the target compounds were char-

14 novel N'-arylmethylene-N-(4-benzoyloxy-thiazole-2-yl) benzoylhydrazone derivatives were designed and syn-

acterized by '"H NMR, IR, mass spectrometry and elemental analysis, and some of the compounds were confirmed by *C
NMR. Anti-tumor test results showed that the hydrazone compounds showed significant anti-tumor activity. These compounds
were more active against the KB cell lines than the CNE2 cell lines. All synthesized compounds were screened by plate meth-
od in vitro for their fungicidal activity against Gibberella zeae, Thanatephorus cucumeris, Botrytis cinereapers, Alternaria
solani, Alternaria alternate, and Colletotrichum orbiculare. In the 1.0X 10 * g/mL concentration, some tested compounds

exhibited middle-inhibitory activity of funguses.

Keywords thiazole; acylhydrazone; anticancer; fungicide
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B, B SmAEARERE SR, EIROROEEE
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AW, BIPHIT T B YIS TE, EEME T
PO AR B TE R, IRt s gt 5 i
PERIR R, Nz Gt — P e A SR A B 1Y
R ARSI Scheme 1.

S
Ar EtOH A 5‘“4
}o + NHy;NHCSNH, \/*N NH,
H r.t.

la~1b

H
N Qcom
BrCH,COOEt Ar__ '/ <s
——=— V=N

EtOH H EtsN, CHyCN
lla ~ Iib

2,
O N
Ar /N’N/«‘J 6
b =\
Illa ~ lllb R

Ar = phenyl; R = 2-Cl (llla-1), 3-Cl (llla-2), 4-Cl (llla-3), 2-F
(Illa-4), 4-F (Illa-5), 4-CHa(lila-6)

Ar = 2-pyridyl; R = H (lllb-1), 2-Cl (lllb-2), 3-Cl (Illb-3), 4-Cl
(lb-4), 2-F (Illb-5), 4-F (lllb-6), 2-CHa(1lb-7), 4-CH5 (lllb-8)

BR1 HisEEWRE

Scheme 1 Synthesis of target compounds

1 ZR5WR
1.1 AES

TE B B GE M2 ) v ) A BN, S iR ) DA 1 4
VEERMRT), CRFAEVER), BB S 8~12 h, YN
70%~85%. T A SCAE s J82 3t 4 Hp AN A ArT sl 285 7R
A, 7E 60 C 1HIR IS 6 h BIW] 58 oS B, FEAR T SR
TR, (RIS A A 7 S RN ). 2 R o R R RN, 7
Py e e Jo R ) KR AR R 2, L 25% I EUK A,
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REAT KSR UTUE, B IEA3 2l = If = . T e HY
TRt 2 o P W P ) 7K VA PR AL, SR IR A B T VAR M
OB, N T AR B AR, AN TR RN 4 R R
el R EB VAR, N R 2878 bk, ARG e,
FrSE AR TK, FH 25%ME/KF M, 3% H NaCl
HEATERAT, IXFRAS B0 77 S Al B A PR R AR .
1.2 SEHIFRAE

SIHTAL I TH NMR $E, R ILATA R e e
i (A SCH,CO U FH A AL 22 AT 6 3.5 B,
T H 2 i, i 5 SR MG, SCH,CO KA T g
th, AT SCH=CO, hMEMEERRF%1k Bl B 75 & 1
(FIRERRIR, I R AL 2 RS i HTE 6 7.0 BT, Ty L&
YT = A B, (E 6 7.20~8.60 2] ()£ I 9534 |
AR ES, EEF NS Bt &Y
AN ERER, BT A R 2 34 0 B R, TR
2920~3200 cm ' Z [HF AR thiazole-H
Ar-H PR ZR PRI, g8 R IE(C=O)FE I AN
1730~1760 cm ' Z [A]45 —AMR SRR, T BERE
BIE(C=0)EW BN 1650~1680 cm ' Z A H — MR 3
(R S0, BBk ) C=N IRISIELE 1580~1610 cm ' [X
V) A 45 o 1) W AT g L R R B B A 4 AR B TR B N
1500~1560 cm ' Z [A]745 — AN T ifi 5 FRI W i Uge, Mg mae
) E B 4E R BNAE 1236~1280 cm ' Z [AJH — & A5
T R W e, o ik e T DUE H H bR o 13 IR 1)
ST ETUE, T H IR TR B S R T
BRI, HAXHRZIEALE 0.5%TEH .
1.3 L EYIRIIMEIE M

MAAREFR: N D b Rz 4 AR (KB); S WA i 40
FRE(CNE2). R J7 1 4 e W i (MTT) 44~ 41 il 75 I 1t
w5, MRS R LR 1.

R ALE BN IRE EERE
Table 1 The anticancer activity of target compounds
ICso/(nmoleL ! A ICso/(moleL !

e KB(ILL CNE)Z e KB ¢ CNE)Z
IITa-1 >50 >50 11Ib-1 5.01 10.1
1I1a-2 432 >50 I1Ib-2 10.7 15.8
1I1a-3 36.0 >50 I1Ib-3 5.64 16.4
1I1a-4 27.6 >50 11Ib-4 6.30 9.71
IIIa-5 23.7 >50 IIIb-5 5.63 12.7

IIa-6 21.2 40.5 IIb-7 16.0 20.9
5-FU 11.9 13.1 111b-8 33.1 45.9
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FoMEIETENRR LB, 1a RALE% KB HI40
FIETE R = T CNE2 fO#IliEE. 24 R N 4-CH;
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i AT 2-CL BURH) HARL &4, b RAIMLEY S
Mla RYMLEPIAHEL, PR RER T, S
5 N=C HHZE#75 PH I AR 5 R i H 7 I BE R =
PO R, Hoh k&4 IIb-4 (R Jy 4-ClYFRIH & bF
PR e, X KB, CNE2 fIHIHIME 1Cso 251N
6.30, 9.71 pumol/L, 347 LbX} B2 5-FU R WA NE 1) 76 P 1.
1.4 HEMRRENEM

Kt H ARG A I IR 1.0X10°% g/mL 253,
SR B AT I 5 V200 ARG S B0 R s 1, It
AR /N IR B (Gibberella zeae), 7KFG SN 7 B
(Thanatephorus cucumeris), ¥ J\ K %% W (Botrytis cine-
reapers), T -9 W (Alternaria solani), ¥ 5 2
(Alternaria  alternate), ¥ JX 3 JH (Colletotrichum
orbiculare). M 45 R IR 2.

£ 2 BB R G0 %)

Table 2 The fungicidal activity of target compounds (inhibition
rate/%)

N OKRREL BN FAE SR 3R

e oo T
5 i % pia £ JH
la-1 0 0 53 22 20 56
MIa-2 0 0 21 0 0 48
Ila-4 0 0 30 32 0 45
a5 0 0 21 0 0 29
IIa-6 0 56 91 21 0 37
IIIb-1 49 28 53 49 39 37
b2 31 47 49 60 60 46
Imb-3 0 24 32 27 25 34
IIb-4 0 33 45 60 28 40
IIIb-5 38 0 49 23 32 31
IIb-6 0 21 48 0 0 31
IIb-7 0 61 45 29 32 34
IIb-8 0 27 45 21 39 34
2R ik
- 96 95 95 100 95 100
ZHER 100 100 8 0 0 100
AFEE 96 100 100 100 100 100
R 29 0 0 43 20 100

AR P B v R A R LGB TS

AP TENAR LS R W, H ARk &t 35 K B
B ORI A — 8 IR, X /INZ AR B S AR %A
FIEYE. Hod k&4 1Ta-6 (R N 4-CH;) % 55 IR 2597 1)
PN ZRIE 91%, 55 %F HE 245 I PR S5 LI RO v 3K 22
P, IIb RAEMELSE RS a REHLLATLLE H, Ar
Ny 2-MEREFERS, BENGIN H AR A PIPUNE B AR, (R
MEAS 2 AR I 2.

2 g
87 P 3% M O G R B I, A R T — R
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N5 BV FF - N-(4- HUA 2R A T 40 g -2 - i ) B R
HEERFATAY). B &0 & BOb BN 75 & B 5 AR
REMAE . IR R KPR S, kA
FE518, RMNZAMFRM, KR RLF, mHEREYT
BAA AR, WIS EE R BoR, B E
W) ELA WS BRI A — S A S I, B
Wt N Rz e 440 Ak (KB ) A1 £ IR e 401 il A& (CNE2)
(RFNHIE 1Cso 5% FR 24 S-SR msne A #el, B2 W
K, B&it—DHt IR .

3 S
3.1 X5

TAAEY) T SHZ-DAIN B A K X E 2 9E; BUCHI
R-200 MYJigkt 78 K& A%; Vario ELIIL CHNSO JTGE 4 M
(ELEMENTAR A #)); THAERERTHMEA R X-5 28
T S50 5 A ; NEXUS470 {8 37 21 40 i A (FY 5
AVATAR360, NICOLET ‘A "] )(KBr J% /7); Varian NMR
System 600 i FAZMLILIRIEI(VARIAN 2 =)FEFIH
DMSO-dg 8%, CDCl;, H#54 TMS), API2000LC/MS/MS
TOAR €2/ R 1/ 5 Bk A(ABT A &), BT AR A
t 2o s M al, 205 . =22 TR, +
JENTEEIR KA (RO A M AR 200~300 H.

3.2 HEREHlE

Hh B AR AR AR U R (L) PR S R S AR AR
ZIE IR (Tb) 2 7% WV F 3 - - (4- P38 M J i -2- 328 ) i (T ) ) 5
B2 WLSCHR[14, 15].

R ] A4 L g P PR JEE - N-(4- T8 M 5 R - 2- 526 ) 7 (T ) P
A 150 mL Jo/K Z AN 5.40 g Ta (30 mmol)56 5 A
250 mL HEHURA KM, KB RSAH, Wi 551 ¢
(33 mmol)IR LR 4Tk, #7110 minighnsete. Z18HEE
60 ‘C, M 6 h, TLC Wil M 5eke. fif R MAET &
i, Wk 50% AR, SREIA 50 mL 4R 4R
AP, HIE, &R AR ABRYEEIEYE, TLC dll
JEDRAL T . BB IEUHA T S0 mL /KA, FUK/KHA ),
F 25% /KIS pH & 8~9. g, &R EhK
VR IEDE, TR 30 mL ZFR AEEVRERIEDE, TR
IIb. FHOE AR, WF 60%. mp. 213~215 C; 'H NMR
(DMSO-ds, 600 MHz) o: 3.44 (s, 2H, SCH,CO), 7.28~
8.54 (m, 4H, pyridin-H), 8.14 (s, 1H, =CH), 12.01 (br,
1H, NH).

3.3 B eEnislE

2 mmol Ila. 20 mL Jo/K ZfE+ 0.81 g (8 mmol)=2.
S JE NN 50 mL B30 B IR, UK A2, S8
(B 2K H BBE (4.5 mmol), £ 15 min i IN5EEE. oKk
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WIEB T =R, HPER 36 h, TLC Ml v 5¢ e,
SRIGAE RSN 10 mL MR EhK, A0 -F,
KM 28 2,16 30 mL ) RIREERL. & FFAHLA, oK
RN T, BV, SRRIHTREIREE R (MR &
fig) @ VORI =1 : 4], 45 Hir/79) Ma-1. K075
153 2 H Al B bR &9,

N'- 2K J P F 3 -N-[4-(2- S 2K FF T 4 2 ) Mg ke -2-
F1-2-FOR F LR (I a-1): R ALK, P23 62%. m.p.
108~110 C; "H NMR (CDCls, 600 MHz) d: 7.18 (s, 1H,
thiazole-H), 7.28~8.12 (m, 13H, ArH), 9.05 (s, 1H, =
CH); IR (KBr) v: 3125, 2931, 1740, 1666, 1572, 1535,
1322, 1236, 1135, 1040 cm™'; MS (ESI) m/z: 496 [M+
H]". Anal. caled for CoH;sC1,N;05S: C 58.07, H 3.05, N
8.47; found C 58.21, H 3.01, N, 8.33.

N 2% 3 7 H 3 -N-[(4-(3- 50 2K I 40 3k ) e s -2
FE]-3-E AR LR (Ta-2): RO, 7% 72%. mop.
133~135 ‘C; 'H NMR (CDCl;, 600MHz) d: 7.17 (s, 1H,
thiazole-H), 7.37~8.12 (m, 13H, Ar-H), 8.87 (s, 1H,
=CH); IR (KBr) v: 3159, 1742, 1669, 1574, 1526, 1323,
1277, 1248, 1160, 1076 cm™'; MS (ESI) m/z: 496 [M+
H]". Anal. caled for CoH;sC1,N;05S: C 58.07, H 3.05, N
8.47; found C 58.14, H 3.10, N 8.27.

N- 2R FE 0 HY B -N-[4-(4- SR HY gt 4 ik ) vae 1 -2-
F1-4- 50K H G (a-3): 85 B 4K, 72 % 50%. m.p.
170~172 °C; "H NMR (CDCls, 600 MHz) d: 7.17 (s, 1H,
thiazole-H), 7.38 ~8.17 (m, 13H, ArH), 8.84 (s, 1H,
=CH); >C NMR (DMSO-d,, 150 MHz) d: 176.0, 165.8,
162.6, 153.3, 148.7, 139.1, 135.9, 134.9, 131.7, 131.6,
131.4, 130.1, 129.0, 128.4, 127.9, 127.2, 126.5, 100.0; IR
(KBr) v: 2956, 1741, 1659, 1574, 1524, 1323, 1265, 1160,
1016 cm™'; MS (ESI) m/z: 496 [M+H]". Anal. calcd for
Co4H,5CLN;0;5S: C 58.07, H 3.05, N 8.47; found C 57.98,
H3.07, N 8.12.

N2 FE . F IR -N-[4-(2- F 7 7Y Ik 4 22 ) Mg ek -2
FE1-2-9K L fTw (1 a-4): 38 L El 44, 7= 28 59%. m.p.
84~86 ‘C; '"H NMR (CDCl;, 600 MHz) ¢: 7.15 (s, 1H,
thiazole-H), 7.17~8.16 (m, 13H, ArH), 9.05 (s, 1H,
=CH); IR (KBr) v: 3128, 1747, 1677, 1582, 1538, 1324,
1243, 1146, 1049 cm '; MS (ESI) m/z: 464 [M+H]".
Anal. calcd for Cy4H5F,N;505S (463.5): C 62.20, H 3.26, N
9.07; found C 62.46, H 3.09, N 8.89.

N=- 2K FE T F I -N-(4-(4- F 7% 7Y Tk 4 22 ) Toe ek -2
B)-4-F5 R H L TR (1 a-5): 2 (44, F= 2 49%. m.p.
132~134 °C; "H NMR (CDCls;, 600 MHz) J: 7.14 (s, 1H,
thiazole-H), 7.19~8.26 (m, 13H, ArH), 8.84 (s, 1H,

Chin. J. Org. Chem. 2015, 35, 462~466
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=CH); IR (KBr) v: 3167, 1746, 1670, 1602, 1523, 1321,
1238, 1154, 1081 cm '; MS (ESI) m/z: 464 [M+H] .
Anal. caled for Co4H;sFaN30,S: C 62.20, H 3.26, N 9.07;
found C 62.37, H3.19, N 8.73.

N'- 2R B P HH 25 - N-[4-(4- FF 22 2R HH gk 4 2k ) Mg e -2
HE1-4- B 3L 2 W B (T Ma-6): 9% 3 ([ K, P2 46%.
m.p. 140~143 °C; '"H NMR (CDCls, 600 MHz) d: 2.43 (s,
3H, CHs), 2.44 (s, 3H, CHj), 7.14 (s, 1H, thiazole-H),
7.24~8.12 (m, 13H, ArH), 8.81 (s, 1H, =CH); IR (KBr)
v: 3150, 1740, 1669, 1573, 1522, 1262, 1242, 1153, 1075
ecm '; MS (ESI) m/z: 456 [M+H] . Anal. caled for
Ca6HyN;305S: C 68.55, H 4.65, N 9.22; found C 68.77, H
4.53,N9.15.

N'-2- A IV PR - V- (4- 25 P gk S R e e -2 256 )- 2 PR
FEFR(Ib-1): BREEE, 723 42%. mp. 137~139 C;
'H NMR (DMSO-ds, 600 MHz) 0: 7.62 (s, 1H, thia-
zole-H), 7.23~7.86 (m, 10H, ArH), 7.66~8.62 (m, 4H,
pyridin-H), 8.65 (s, 1H, =CH); IR (KBr) v: 3120, 1730,
1670, 1600, 1471, 1287, 1245, 1178, 1143, 1068 cm™'; MS
(ESI) m/z: 429 [M+H]+. Anal. calcd for Cy3H ¢N4O5S: C
64.47, H 3.76, N 13.08; found C 64.92, H 3.90, N 12.97.

N'=2- I g 3TV B 35 - N-(4-(2- G0 HH I 40 3k ) e e -2
F)-2-FUR R (Ib-2): K A A, 722 53%. m.p.
124~126 °C; '"H NMR (DMSO-d;, 600 MHz) J: 7.69 (s,
1H, thiazole-H), 7.27~7.74 (m, 8H, ArH), 7.45~8.61 (m,
4H, pyridin-H), 8.75 (s, 1H, =CH); IR (KBr) v: 3119,
1751, 1696, 1585, 1527, 1290, 1236, 1166, 1089 cm™'; MS
(ESI) m/z: 497 [M+H]". Anal. caled for C,3H4CLN,O5S:
C 55.54, H 2.84, N 11.26; found C 55.91, H 3.01, N 11.21.

N'-2- I g V. P 3 - V-[4-(3- &A% PP 480 3k ) 1 1 -2-
FE]-3- SR IR (Tb-3): K3 5 44, 722 38%. m.p.
121~122 °C; 'H NMR (DMSO-d;, 600 MHz) §: 7.69 (s,
1H, thiazole-H), 7.27~7.74 (m, 8H, ArH), 7.43~8.60 (m,
4H, pyridin-H), 8.75 (s, 1H, =CH); IR (KBr) v: 3138,
2926, 1743, 1683, 1577, 1524, 1284, 1255, 1141, 1071
cm '; MS (ESI) m/z: 497 [M+H] . Anal. caled for
Ca3H14CLN40;58: C 55.54, H 2.84, N 11.26; found C 56.01,
H2.70,N 10.87.

N'-2- B g V. FF 3 - N-[4-(4- & 2% FP TR 480 3k ) e s -2-
F)-4-FOK B R (Ib-4): R PR, 723 42%. m.p.
152~154 C; '"H NMR (DMSO-ds, 600 MHz) 6: 7.69 (s,
1H, thiazole-H), 7.27~7.74 (m, 8H, ArH), 7.42~8.61 (m,
4H, pyridin-H), 8.75 (s, 1H, =CH); IR (KBr) v: 3165,
1744, 1673, 1590, 1524, 1259, 1177, 1152, 1088, 1015
em '; MS (ESI) m/z: 497 [M+H]". Anal. caled for
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Ca3H4CLN4O5S: C 55.54, H 2.84, N 11.26; found C 55.89,
H 3.02, N 11.06.

N'-2- N g IV B 3 - N-[4-(2- 3 75 F TR 4R 3k ) e s -2-
F1-2-5K B LR (Ib-5): K F B E A, 722 51%. m.p.
120~123 “C; 'H NMR (DMSO-ds, 600 MHz) 6: 7.70 (s,
1H, thiazole-H), 7.40~7.84 (m, 8H, ArH), 7.66~8.63 (m,
4H, pyridin-H), 8.73 (s, 1H, =CH); IR (KBr) v: 3144,
1749, 1679, 1612, 1581, 1516, 1284, 1242, 1132, 1067
em ™ '; MS (ESI) m/z: 464 [M+H] . Anal. caled for
Ca3H 4F,N405S: C 59.48, H 3.04, N 12.06; found C 59.87,
H 3.20, N 12.02.

N=2- M g V. B I - N-[4-(4- 3 A% FR T 40 22 ) Mo ez -2
FE1-4-55K H L TR (1 b-6): K 1 (A [E4A, 722 39%, m.p.
164~166 C; '"H NMR (DMSO-ds, 600 MHz) §: 7.62 (s,
1H, thiazole-H), 7.37~7.95 (m, 8H, ArH), 7.63~8.60 (m,
4H, pyridin-H), 8.63 (s, 1H, =CH); IR (KBr) v: 3127,
1746, 1671, 1602, 1579, 1524, 1264, 1236, 1129, 1071
cm '; MS (ESI) m/z: 464 [M+H] . Anal. caled for
Ca3H 14F,N,05S: C 59.48, H 3.04, N 12.06; found C 59.30,
H3.13, N 11.66.

N2 SV FE 3 - N-(4-(2- FFY 35 2% P g 4 5 ) I e - 2-
B )-2- F 3 2 G i (T0b-7): 2K (L (iR, 77 47%.
m.p. 103~105 ‘C; '"H NMR (DMSO-ds;, 600 MHz) §:
2.31 (s, 3H, CH3), 2.54 (s, 3H, CH3), 7.61 (s, 1H, thia-
zole-H), 7.31~7.63 (m, 8H, ArH), 7.50~8.59 (m, 4H,
pyridin-H), 8.68 (s, 1H, =CH); IR (KBr) v: 3138, 1735,
1679, 1604, 1579, 1522, 1284, 1239, 1134, 1073 cm ™ '; MS
(ESI) m/z: 456 [M+H]". Anal. calcd for CsH,N4O;S: C
65.77, H 4.42, N 12.27; found C 65.98, H 4.70, N 12.18.

N2 S F 5 - N-[4-(4- FF 356 25 F G 4 356 ) o e 2
HE1-4- F L ZE B IR (INID-8): K A (B [EAR, 72 46%.
m.p. 152~154 ‘C; 'H NMR (DMSO-d,;, 600 MHz) §:
2.39 (s, 3H, CH3), 2.42 (s, 3H, CH3), 7.59 (s, 1H, thia-
zole-H), 7.34~7.76 (m, 8H, ArH), 7.46~8.63 (m, 4H,
pyridin-H), 8.60 (s, IH, =CH); *C NMR (DMSO-d;, 150
MHz) 6: 168.9, 163.2, 153.4, 151.7, 151.6, 149.6, 149.4,
144.8, 141.4, 136.8, 129.8, 129.6, 129.3, 128.0, 124.9,
124.6, 120.0, 105.2, 20.9, 20.7; IR (KBr) v: 3116, 1738,
1668, 1609, 1580, 1539, 1287, 1255, 1213, 1178, 1153,
1064 cm™'; MS (ESI) m/z: 456 [M~+H]". Anal. calcd for
CasHyoN,4O5S: C 65.77, H 4.42, N 12.27; found C 66.25, H
433,N 12.14.

3.4 HEMMEYEMEMR
SR A1 L0 5 925004 A 5 9 1) 3% s 12
BAATHES ROCHR[13]. DU S £ MTT (541 i 2
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DR BO EA KA R A i . 2} 10* A4l iR/
mL AR, % 0.19 mL/ALEEFZ 96 FLith, 78
37 ‘C. 5% CO, 1535 24 h J&, % 0.01 mL/ALINIAA E)K
FERORE SRV, A AR K R SL, BANIRER 4 4
SEATAL, N4 JE EEE IR 72 h, B FEAE AT 3 h$40.01 mL/
FUIIAIKE A 10 mg/mL ] MTT, 157545 dA I H 8% 9%
W, &FLIn 0.1 mL (1) DMSO, T &K 540 nm. Ztb
HK 655 nm NI ODE. 4% F =TT 54 M A K Fn i =
(IR), LATE AR B T H B i R BE (ICso): IR(%)
=[(1— 2440715 OD 1&)/%F BEZH >34 OD 11X 100%.

#HBh#1 Bl (Supporting Information) fi 5 H AL &9
7 '"H NMR, 1444 IIb-1. 1b-3. IIb-4 ff] IR %
A4k A4 1Ib-8 [¥] PC NMR ¥ . 3% bR} AT LL G 2
A F] WX 3k (http://sioc-journal.cn/) b R %,
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