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Synthesis, Crystal Structure and Antitumor Activities of Zinc(I) Complex with
Bidentate Schiff Base Derived from S-p-Chlorobenzyldithiocarbazate
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("Department of chemistry, Shanggiu Normal College, Shangqiu, Henan 476000, China)
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Abstract: A tetrahedral zinc complex Zn(L),, L=anionic form of S-p-chlorobenzyl-8-N-(2,4-dichlorobenzylidene)
hydrazinecarbodithioate, has been prepared and characterized by elemental analysis, IR and single-crystal X-ray
diffraction. The crystal data for the complex: Monoclinic, space group P2,/n, a=1.242 6(10) nm, 6=1.0244(11) nm,
¢=2.8402(2) nm, f=101.7400(10)°, M,=842.81, V=3.5397(5) nm’, Z=4, u=1.412 mm™, D,=1.582 g-cm™, F(000)=
1696, R=0.039 0, wR,=0.086 2 (observed reflections with />20(I)) and R,=0.164 0, wR,=0.099 6 (all reflections),
Final GooF=1.015. In the crystal structure, the zinc(Il) complex has a distorted tetrahedral geometry in which the
zine ion is four-coordinated by the nitrogen atoms and sulfur atoms from two Schiff base ligands respectively. The

preliminary bioassay indicates that the zinc complex exhibit distinct inhibitory activity against the human gastric
cancer cell lines. CCDC: 829805.
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(Sulforaphan), A7 % B2 — m A H IR R 2S5 1)
(1 Sulforamate , oxomate , brassinin) = 1R 4F ) i &
Iy FIATC e o8 T 1, kA PP TR IR Sy 24 Rk 1A
o2l AR A AR R R IR A I B b L
Yol T NTHI 26 A28 0 R 51—
B B | T A2 S BURC 5 W) B9 45 R A R AR
TR AEALS BRI LASN  — 2L S BE & W30 3R 0
ARG 19 2 W3 Ve 0BT B M | DU B PR A BT
T pEse

FATE 2 HE T — L Pk Ak A R W TR
PR YN 7/l NE TR RN i A I s s A U 0
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e ScE ) FRATHRE TR A R X U e
(SCBDTC) F ik S FLAE L A W0 14 45 1 | Al AR 485 #
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1.1 FAER
A .2, 4- GRS 4 BT 46, S R B Ry Ak
4fi SCBDTC 4 FI il I 7 A 930 1 e it 1) 300 229 #h
T R R 24 A W RO B 5 R S e s it
{45 . H A B FTIR-8700 £1. 41 i 4% (4 000~
400 c¢m™), Bruker SMART 1000 APEX CCD . & 1i7
S, PE-2400(N A 7T R 43 B A%, 36 5277 XT4 AH &
T 0 A
1.2 BRBQI4-SFXFEEME_HRRAPERNSE
FEEE K HL & X
SCBDTC # 4i% SCHk 9 7 32 il 410 K 2, 4-50K

H % (0.018 g,0.1 mmol) Al SCBDTC (1 mmol) i fi# 1£
WK CEEE R, IERER 4 h, BEEO
°C, HBITYE , T8 Ve P0s T AR A,
PR 0.020 g, PR 52%, TR CH,
CLN,S, 8 15 {H (%) C 46.22,H 2.84 N 7.19; 5%
I{E (%) :C 46.08 ,H 2.78,N,7.15,
1.3 BEVHEN

HE 5 B8 (0.078 g,0.2 mmol) ¥ i 7515 5 1) £,
Ei A A Zn(OAc) - 2H,0(0.022 g, 1 mmol ), 7
Fi TR 4 h 5 b uE IR RRCE A E T R
fn L2 SR AT IS A T XS ER BR Ah 2E A BT IR
iR TR 0.035 g, 77 F N 42% 06 1. 205~207
°C, TCER T CoHpZnCIN,S, T T HAE (%) C
43.41,H 3.02,N,7.19; S {H (%) :C 42.97,H 2.98,
N 7.14, IR FZWITIE (em™)h 1 1585(s), 1 444(vs),
1097(w), 1 018(w), 964(w),831(w).
1.4 BEEWREEHRNE

e HULSE 4 0.30 mmx0.22 mmx0.13 mm A9 5
i, 8 Bruker SMART APEX 1000 CCD 5t &b i1 4
PGHATRT 25, 7F 296(2) K F H Mo Ka H1£(A=
0.071073 nm), LA @-0 FA4Hi 7 AE 2.60°<0<25.50°
70 B R AR 23 769 AT AL, Hodr 6 570 A4
ST AT 5 A (R, =0.031 0) 1 4 647 > 1T WL 2% A7 5 45
(I>20 (D) FE58 A Hr FES M s E . 28R 2 Lp
R 7 M2 5 W ORSIE | >R ] SHELXS-97 #2572
FEIE SR LS54 S5 KRS A8 1] SHELXL-97 72 /5120,
Xif i R AR S 4 3 R T 4% 1 [P A )
PRI B DR 34T 4 0 P s /N RRTEAB IE | SR 2% 5 1A
F R,=0.039 3,wR,=0.086 2 ;w=1/[S*(F,})+(0.036 8P)*+
2.96P], ot P=(F24+2F2/3);(A/0),=0.001;5=1.015;
(Alp),=628 e+nm™ H(Alp),.=—574 e-nm>, LAY
RSB S T 3R 1,

CCDC ;829805

*1 BREYHNREFHIE
Table 1 Crystallographic data for the complex

Empirical Formula CaoHyZnCIgN.S, F(000)

Formula weight 842.81 w(Mo Ker) / mm
Temperature / K 296(2) Crystal size / mm
Wavelength / nm 0.071 073

Crystal shape Block Reflection collected

Color Light yellow

Monoclinic

P2i/n

Crystal system

Space group

Independent reflection (R;,)
Completeness to #=25.50° / % 99.7

Absorption correction

1696
1.412

0.30%0.22x0.13
lA<h<15-l1<k<12,-34<[<34
23 769

6 570 (0.031 0)

Multi-scan
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a/ nm 1.242 57(10) 0 range for data collection / (°) 2.60~25.50
b/ nm 1.024 43(8) Data / restraints / parameters 6 570/ 0/ 406
¢/ nm 2.840 2(2) Final GooF 1.015
B/(° 101.740 0(10) Ry, wR, (I>201(1)) 0.039 0, 0.086 2
V /[ nm? 3.539 17(5) Ri, wR, (all data) 0.064 0, 0.099 6
A 4 Largest diff. peak and hole / (e-nm™) 628, =574
D./ (g-cm™) 1.582
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Fig.1 Thione (1a) and thiol (1b) tautomeric form of
Schiff base
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Fig.2  Molecular structure of the complex with ellipsoids

shown at 30% level

M ARG 1 2 WAL, e Zn(D e+ B A
B 457 1 JUART A A0 2 AN -1 A 1 0 i R BB S 7
2 P 1A BB bR B R R R B A
JRF 54 8B FHAL, Zn(1)-N(2) Zn(1)-N(4) . Zn(1)-
S(2)F1 Zn(1)-S(4) 8+ 435124 0.209 1(3).0.207 1(3).
0.226 66(9)F1 0.226 96(10) nm , 5 FS L FL & Py iy
K (0.204(2) .0.208(2) .0.237 9(9) F1 0.231 0(10) nm)
BEAR B IE A ETRL 7S BE A BC A 09 R R 1
1 (0.212 6(3).0.212 7(3).0.224 1(3).0.234 7(3).

2 MEVYHNEZEKMER
Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Zn(1)-N(4) 0.207 1(3) Zn(1)-N(2)
Zn(1)-S(4) 0.226 96(10)

N(4)-Zn(1)-N(2) 107.17(10) N(4)-Zn(1)-S(2)

N(4)-Zn(1)-S(4) 88.19(7) N(2)-Zn(1)-S(4)

C(9)-N(2)-Zn(1) 131.3(2) C(8)-S(2)-Zn(1)

C(23)-S(4)-Zn(1) 91.56(11) N(3)-N()-Zn(1)

0.209 1(3) Zn(1)-8(2) 0.226 66(9)
132.96(8) N(2)-Zn(1)-S(2) 86.52(7)
130.02(8) S(2)-Zn(1)-S(4) 117.39(4)
93.67(11) C(24)-N(4)-Zn(1) 133.3(2)
114.28(19) N(1)-N(2)-Zn(1) 115.43(19)
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0.245 14(10) F1 0.245 40(11) nm) W& %5, C-S 1Y 5K
(0.1733(3),0.174 0(3) nm)/ T HL5# C-S(0.182 nm)Fl
XU C=S(0.156 nm)Z [H] , 5 AR R G P04 X 7 ok
£(0.173(2),0.169(3) nm)#% 1T , C-N 18K 5351
0.129 5(4).0.128 1(4).0.129 0(4) F1 0.128 3(4) nm, 1.
BHFE-C=N-N=C-# i A7 16 B IR o i, LR gkdis
WY, R I e A LA B B i 00 07 XS Zn(DE5 5 Tie
i

FiC o7 B2 19 3 L 7 86.52(7)°~132.96(8)° Z [H]
(F 2), HH N(2)-Zn(1)-N (@) Fll S(2)-Zn(1)-S(4) 53 51
107.17(10)°F1 117.39(4)°, i SEH A N 5 Zn WAL
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N(4)-Zn(1)-S(4)53 1 2} 86.52(8)°F1 88.19(8)° , A it fic
B JUAT R 750 A % DY A R AR R
FECAIE 1 A TR B B Hodwe /N 3 - i iy -
10w 22 4354 0.001 24(2) A1 0.001 05(2) nm , Vi #.
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Table 3 Antitumor activity against selected tumor

cells of the complex

1Cso / (g -mL™)

Compound

MKN45 HepG2
HL 237 36.3
Znl, 15.3 45.6
5-FU* 0.89 1.36

“Used as a positive control.

M3 IO AR RTEC A P 4 MKN4S 1 1Cs
{4390 23.7 #1153 wg-mL™, 16 P K /NBIIIT Ky
5-FU>Znl,>HL; X} HEPG2 9 1Cs, {85351} 36.3 Fll
45.6 wg-mL™", 5 PR /INEY T A B As AR i
Shier 1 H I, 4 1Cs) (/N T 5 wg-cm™ B 15
PEAR SR ; 7 5~10 pg-cm™ Z (B, 636 Pk 45 78
10~25 g+ em™ Z ) 4G PEHCES 5 2 1C, TR T
25 pg-em™ B A TGN, P FCAARFIEC S P 0T i
S 20 i MKN4S Al v, B85, /NF 5-980UKR
WE X 53— Ff iR 4 i HEPG2 JL-F %A 16 1 (8

PR R S C A 00 T R A X T IR AT
T P4 A B 5 AR — S0, i B S R AT L s Ak
B Y EPURE TRV bR S W) R U A S S 5
— PP EERC 5 W) ZnL 5 (L =2, 4- 58 4 WY 4 k56 —
A& R R R B 2 ) (MKN45:7.1 pg-mL~", HepG2:
10.4 wg-mL™ 15 & FR)IEAT LB, AT DA KR BLAE R 3R
W 5 NG F AR A B SRS P | SO s T
P 3R R 22 8000 I 245 W) 32 S8 Ao 5 T 2 i
T R AP R A LA RE 517 5 40 i A 1 1 g
T DIAROES ) YA Y5 DNA A EAE B R
IR 5] AR 7 R BE R A T W D 2R T 4
A DNA BFEEE | DT REAR 1 % s 240 J %) 490 o 05 2
HRJE A 15 F iE— 2505

R AR BR 2 A W ORI S O AR S
A P A T T AR I I G A R

SE k.
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