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Synthesis, Characterization and Biological Activities of Transition Metal Complexes
with Schiff Base Ligand 4-[Indol-3-yl]-but-3-en-2-one Benzoyl Hydrazone
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Abstract: A Schiff base ligand 4-[indol-3-yl]-but-3-en-2-one benzoyl hydrazone (HL), and its four transition metal
complexes (ML,,M=Cu(Il), Ni(Il), Zn(Il) and Co(Il)) have been prepared and characterized by means of elemental
analysis, EI-MS, molar conductivity, IR, UV-Vis and '"H NMR. The results showed that HL as a bidentate ligand

coordinated with transition metal ions to form four-coordination complexes. The antibacterial activity was studied

by using the filter scraps diffusion method, and the results indicated that the ligand and the complexes had a low

bacteriostatic activity against S. Aureu, P. Aeruginosa and E. Coli. The low in vitro antitumor activity of the title
complexes was also observed by using MTT method against KB, A2780, Bel7402 and HELF.
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J5 A5 T 7= XT-4 0 G AR 0 5 S0 22, R
FERAZIE, C.HN & & H Vario EL B0 % 43 H1{Y
() WE, 488 FiS s nHRR
HC10,-HNO,(1: 1) m#A53fi# J5 , F EDTA i 2 2L
JFE AL N 8 QP-5000 & (H A)FI VG ZAB-HS
(), LIHMEIEUA Nicolet NEXUS 670 FTIR 7
(3 ), 21 A K] 3% (400~4 000 cm™)2% FH KBr JE F %
HIRE 1221 41 % (100~400 em™)2K ] 1 mm J& 1) 5
MR, AR PRI . B SR IR AR
Bruker AV-300 % (%5 -1:), TMS i N br, LHMEIEL
S & UV-2100 BY(H A), L3224k DDS- 1T A (1
B AHHEE =T,
1.2 FRAK 4-(3-|WEE)-3- T s -2-FR 2 B B B (HL)

k=g

1 4 g(22 mmol) 4-(3-M5| W Jk)-3-T -2 A1 3.2
g (25 mmol) A& H BEHFA T 100 mL Jo/k L EErh | #& A4
R R BERE 10 h, B H) 13§, 95% & BV 0K,
i N EEA PO, EA TR s

1.1

IR =W 1.3 o IRV AR, T AR UUVE 1k v, T, X
1RElir=y) 2.3 g, BT 3.6 g, WO 60% ,m.p.
228~230 °C, HfA& HI(CoH sN;0)JT Z 43 A S AE (3
BAH % .C 75.48 (75.24),H 5.79 (5.65),N 13.73
(13.85); EI-MS m/z 303(M*),302,105(100%);'H NMR
(DMSO-dg) & 2.22 (s,3H,CH,),6.90 Fl 7.36(d,J=17
Hz, 4% 1H,-HC=CH-),7.10~7.96(m,10H,Ph- and in-
dole ring C-H),10.55 (s,1H,-NH-),11.48 (brs,1H,-
CONH-),
1.3 BEYMH&E

£ 0.6 mmol 4 JEBERRERAE T 15 mL HEE, SR 5
B HAEIK W 80 CFZ T T4 1.2 mmol ALk
(49 30 mL PSR I B Bl B AR A A,
SR R IBEW AR, TN SE e Ak S Rl
10 h, ¥ 50 W 4 2 ORI AR 173 247, A
10 mL Jo7K Bk Ak e 8 0.5 h, Fr R TTvE it vk | U8
D56 L B i 3 Kk SR e IJCK S PR 3 IR, %
BFEE THREMmE,

2 #RE5R
2.1 BLE WY AR AR

ZRINMEWESTRE, H% T DMSO,
DMF | YR | DY &K IR, S0 1 B | S AN K
AU | 2 BRI A W T 3R S AT Al A B IR
SEF TR, SSREW, BE WA R
(CHN,0)LM (fa7iE 8 ML,, L=C,H;N;0 , M=Cu(Il) Ni
(D Zn(I) ,Co(I)), M & ¥ 7€ DMF i ¥k i 2l 1073
mol - L~ B ) BE /K HL S {H M 10.4~17.5 S+-cm?-mol ™,
VLB HAE DMF b Ryl e i S5
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Table 1 Color, analytical data and molar conductance of the complexes
Elemental analysis (caled.)
Complex Color A,/ (S+em?-mol™) Yield / %

C/ % H/ % N/ % M/ %
Cul, Dark green  68.57(68.32) 5.03(4.83) 12.30(12.57) 9.16(9.51) 16.1 59.3
NiL, Brown 68.62(68.81) 4.59(4.86) 12.39(12.66) 8.51(8.85) 14.9 62.1
Znl, Yellow 68.05(68.12) 4.65(4.81) 12.73(12.54) 9.53(9.76) 10.4 68.2
Col, Brown 68.51(68.79) 5.06(4.86) 12.78(12.66) 8.65(8.88) 17.5 535
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MR M5 2 T A %) A s s 5 TR T 2 S 7



%7 W

NI HR A 2 4-(3-W51 Wi E)-3- T3 -2 4% FY I % Schiff G 8 42 Jm 10 &5 W 809 6 i R AR S ER G HEDE R - 1071 -

o, BB R C=N XU Y Pk sh i dicide . A i
Fic (A HR IR B C=IN JOURE F) i 201 W WA 06wy TETE G
BCEPLE, 1570 em™ &b 7 REEAR R LLHE
(1551~1565 cm™), Ut A AR 725 T FLA7, By
J5 C=N XUHE B L1 2o B BE /), [ ) o AR
B = AR R . A BIAE 503~516 cm™ LI
K 331~346 em™ BT P A I I 2 Sl 0 )
T Vo, vy IR BIBSCIENST PE— RS0 T 6 B T
5 SE MR T B
®2 BEERESMEZHONMNLELE

Table 2 Important IR absorption bands of the ligand

and the complexes (cm™)
Compds. Veeo Veon Veo Vyo Vyix
HL 1632 1570
Cul, 1610, 1 559 1023 510 341
Nil, 1612, 1 551 1019 503 335
ZnL, 1615, 1567 1032 517 346
Col, 1607, 1 565 1018 516 331
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He AR A5 F DMSO it i 5 1.0x107 mol -
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Table 3 UYV data of the ligand and the complexes (nm)

1 | I
Compds.
A A A
HL 256 276 358.5
Cul, 257 270 (shoulder) 401.5
Nil, 255.5 274 378.5
Znl, 255 278 395.5
Col, 258.5 279 406.5

Bt AR 7E 276 nm 1 358.5 nm b 445 — A e K
WU | SR LR P ) - BRAT, J8 T K AT B AT e
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) IR S UG AR X6 7 BBE AR HE 358.5 mm Ak F W WAL I A
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Fig.1 Proposed structure of the complexes
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(O G BRIF (S, Aureus , 55 2% [GFHME B S e T 181 (P,
Aeruginosa, % [CEHE ) K FF & (E. Coli, ¥ 2%
FCBITER), L DMSO Jy ], K B PR RS & 1) 24 S
Ji% 0.19%F1 0.25% W, 98 Je F JC T 4 M R 22 3
WEFT 16~18 h WO EE G, 4 A0 235 23 3L R AE
BB 4 mm BRI E, HHAESN 6 mm 19H
TACH UG  10 WL TP MU £E 37 CHEIRAf b s
Fr 24 h Ja WEAE R BTG RS R IR 4,
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Table 4 Antibacterial activity of the ligand and the

complexes (mm)
Compds. S. Aureus P. Aeruginosa E. Coli
0.1% 0.25% 0.1% 0.25% 0.1% 0.25%
L7 10 6 6 6 10
Cul, 8 8 10 7 10 8
NilL, 8 3 6 3 g ;
Znl, 8 7 6 ] g ;
Col, 6 10 6 7 o g

MWFEATUFRS, 7F 0.1%WERFR T Col, X
S v R A IR TR R AN, oA P 238 =
A 55 PR AE L 0.25% ¥R FE IR C R A B 45 4 T 5
AYURAEH . BT PR BT X S R TR 34 T
Wl VE s B A WIFE 0.1% WREERTBR T Cul, LA ILAR
WAMEIER, BERERS IR 0.25%A4F 55 140
FAER . BCARTE 0.19% e B B % K 1 #1147 T8 1 i 4
FH,0.25% ¢ B A — 2 B 40 181 4R | T B 6 4 A
Fofride i 1 X R P A R R AT P B R L AR B A
A BRI PR 2 AR K,
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BIPR ST IG PE  SE 50 T Y 4 i 200 B R ok 43
B4 KB A B | Rz A2780 A BP &%  Bel7402
NI HELF ARG il BT 4E 406, 52 56 B FH 8% 5%
FEH B A MR E N 10* mL, 7E 96 FLIE IR AR 4
FL A2 b 40 R 0.1 L, Pt A K i 45 40 3 P 245 90
3AVRER R, HH 53904 0.1,1,10 wmol - L™, 4F
— RN 3 AL, INA WS K 96 FLEE SR A E
F 37 CH 5% CO, KA K ZE S — A AL Bk 55 77
P REIR 96 h, A MTT Fi5 3% 4 h, SR 5 B 5 1%
FEW, MA DMSO, ¥z 3% J& BB AL %E 570 nm (1)
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Table 5 Antitumor activity of the ligand and the

complexes

1Cs / (pumol - L)

Compds.

KB A2780 Bel7402 HELF
HL >10 >10 >10 >10
Cul, >10 8.9 >10 134
Nil, >10 >10 >10 >10
ZnL, >10 >10 >10 >10
Col, >10 >10 >10 >10

&5 aTLUAE 1, BCARFIEC & Y5t KB A i
Rz g A2780 AU Hi9E  Bel7402 AT HELF A
VA Ji6 s ok 1 4 40 ) 400 ) S8R 55, JE e Rk, I
JE A FFIR A ST

B S N B B A T MR R B T e R
T 45 DIy HEAT T 0 T3 P, 0 R A a0 3y el [ 2

=7 Bt 25 W E S T 58 K
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