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Abstract: Schiff base organotin complexes 1 and 2 have been synthesized via the reaction of the o-vanillin-2-
amino-4-nitrophenol Schiff base (H,L) with the dibutyltin oxide and the dibenzyltin dichloride, respectively. The
complexes have been characterized by IR, 'H NMR, "C NMR spectra, elemental analysis and the crystal
structures have been determined by X-ray diffraction. The anticancer activity of H,L, 1 and 2 against five species
of cancer cell which are Hela, MCF7, HepG2, Colo205, NCI-H460 were tested respectively, and the tests showed
that complex 1 was more active than carboplatin against tested carcinoma cell lines and has a potential
application of drug preparation. The interaction between Schiff base ligand, complex 2 and Herring sperm DNA
were studied by EB fluorescent probe, the result shows that fluorescence quenching was really resulted from the
synergistic effect of the Schiff base ligand. CCDC: 939077, 1; 939078, 2.
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REW, HHBEAWNAYEN EE S8 MHEER
SR LR ZE R A G 5 A B N T B ) L5 4
SEAA O R TR 8 O R R AT TE AR B A AL
By A B N MR AR M AR R
A R 2 R 5 N O JE 1Y Schiff % H
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e, SR A LGS WAL Z5 5 5 T LUE L
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Jrise R BB Schiff Bk AT A 8 B v
VI DNA /e v Rt it A A [\ 4544
B B Schiff BEC G, M — PRI &
e B APLESURAY), REMITTOZELEG TN
ORI M BA B S, AR SCE LT AR A 2-
A EOR Wy LA S AR 40 5 T SR A Ak
By ORI RS ROV A K 2 M HLES Schiff B
BCEH 1 2, FFWESEIE G W0t e 40 B bk Hela( N &
U A ) MCF7(N LR 9 48 Bf)  HepG2 (A i 48
J) . Colo205 (N 45 I 9 40 i) NCI-H460( A Jiti Ji 241 i)
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Fig.1 ~ Syntheses of complexes

1 SEIGERSY

1.1 (B
IR H H A< & ¥t Prestige-21 £LAMGIEX (4 000~
400 em™,KBr J& /) 2 ;'H #1 “C NMR H Bruker

AVANCE-400 #% B 4R AL (TMS N A7) 2E 5 JC &K 43
Br I PE-2400(11) 7T % 43 7 A0 5 5 44 45 44
Bruker SMART APEX II CCD B /&% AT S5 400 2 5 %6
A1l WO 1% A H AR B UV-2550 615 A0 5
JEEIEH H AR H 57 F-7000 2655 AG 5 ;4
JbmtZE 70 X-4 A H A SO s 0 SO E (TR
RZKIE),

TR A S H ORI G L, T Ak
B A eE el R4 CBE(EB)  BlE RS DNA | =5 P A
4 BE(Tris) A Sigma-Aldrich 23 7 7 i, g 1)
¥y oyt ali, K R 4ligK . Tris-HC1(0.01 mol - L) %%
P Y A R B — 5 & Tris 0.1 mol - L (19 45 2
FEWOE 2 pH AE R 7.40, fEHIRTECH]; @K DNA
F) & B 38 2o LB 260 FT 280 nm Ak B TR O BE K B
TE (Al Ary=1.8~1.9), HITT pH 1B 1Y 2% vh 75 W i
il e 3 38 A DU A2 260nm Ab 1 T 5 BE 1T B T A5 (6060=
6 600 L-mol™-cm™), HAifi W & T 4 CORAF; IR
CBE VA WRE o BRI AL CBE R, T pH=7.40
) Tris-HC1(0.01 mol - L") 2% M7 W B il
1.2 & H
1.2.1 <P RLEAR 2- 5 H-4- A B 2R 9 (HLL) I & B

¥ 1.52 g A& FEE (10 mmol) Fl 1.54 g 2-% F-
A-FHFEA T (10 mmol) # T 100 mL BEEEHE A
40 mL JC/K S AERE I BHE T R 3 b, #E R A
ZE U, FHJCK SR 25 A58 20 B R
1 2.16 g, 0H 75 %, m.p.:283~284 °C, JLE T
(CHpN,Os) : SE DB (T 51E , %) . C,58.35(58.33); H,
4.27(4.20);N,9.71(9.72), IR (KBr,ecm™):3 456 (v (O-
H)),1 624,1 593(»(C=N)),1 254(v(C-0)),1 522(v(C-
NO,), UV-Vis (DMSO+H,0,A,,, / nm):279,428, 'H
NMR (DMSO-ds,400 MHz),5:13.38(s,1H),7.28(d, /=
7.6 Hz,1H),6.92(id, J=7.6 Hz,J=2.4 Hz,1H),7.15(d,
J=7.6 Hz,1H),9.10 (d,J/=6.8 Hz,1H),8.29 (i,/=2.4
Hz,1H),8.08(dd,/=8.8 Hz,J=2.4 Hz,1H),7.13(d,J=
8.8 Hz,1H),11.38(s, 1H),3.83(s,3H),
122 T34 Schiff B AH1(1) 1 A B

1 0.288 g(1 mmol) 4B A B[ 45 2-52 Jk -4-fif Ik
R 0.248 o(1 mmol) — T HA LB E T 50 mL
B, A 25 mL JEK BB | 76 R 1 B RE R Il
T8 h, VRN, AU ZEBRVE N, AR G A 19 A
TR 0.322 g, 7% 62 %, m.p.:172~173 C, JC
F 53 M7 (CuHN,058n) : 52 A (1T H4H , %) . C,50.81
(50.89); H,5.55(5.44);N,5.42 (5.40), IR (KBr,cm™);

I
9
H
J&
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2 961,2 921,2 851 (v(C-H)),1 606,1 590 (v (C=N)),
1 506 (v (C-NO,)),1 248 (v (C-0)),669 (v (Sn-0)),507
¥(Sn-N)),419(Sn-C)), UV-Vis(CH;COCH;, A/ nm) ;
365,458, 'H NMR(CDCIl;,400 MHz),58:7.00(d, J=7.2
Hz,1H),6.74(t,J=7.6 Hz,1H),6.95(d,/=8.0 Hz,1H),
8.77(s,1H),8.33(d,J=1.6 Hz,1H),8.13(dd, J;=8.8 Hz,
1=2.0 Hz,1H),6.82(d,J=8.8 Hz,1H),3.87(s,3H),1.48
~1.75 (m,8H),1.32 (1,/=6.8 Hz,4H),0.83(1,/=7.2 Hz,
6H), *C NMR(CDCl;, 100 MHz),6:56.35,164.25,13.4,
22.85, 26.49, 26.85),111.78,116.84,117.48,117.90,
125.98,127.10,131.56,137.24,151.85,166.06(Ar-C).,
1.2.3 BRI Schiff Bk A1 (2)1 A L

4 0.288 g(1 mmol) <P Fr B [ i 2-2d B -4-fiff
KA 0.371 g(1 mmol) K % LB E T 50 mL
BB b, in A 25 mlL oK H B FERG I AR T
BIVE 8 h, Y20, Uk, ZEBRVA M, FH WP B 25 4 15
P (5 A 0.440 g, 773 73.2% ., m.p.:165 C(4F
fi#) , 76 R S HT(CoHs CLN,O,15Sny) : SETE (15518, %) -
C,46.03(46.15);H,4.31(4.45);N,4.67(4.58), IR(KBr,
em™):3 446(v(0-H)),2 936(w(C-H)),1 607,1 576(»(C=
N)),1 506(r(C-NO,)), 1 250(#(C-0)),669(r(Sn-0)),521
¥(Sn-N)),420(¥(Sn-C)), UV-Vis(CH:COCH;, A .../ nm);
360,435, 'H NMR(DMSO-de,400 MHz),8:7.34(d, J=
7.6 Hz,2H),6.83(t,J=7.6 Hz,2H),7.18(d,J=7.6 Hz,
2H),9.41(s,2H),8.81(d, /=2.0 Hz,2H),8.11(dd, J;=8.8

Hz,J,=2.0 Hz,2H),6.97(d,J=9.2 Hz,2H),3.81(s,6H),
3.00 (d,J=11.6 Hz,2H),3.05 (d,J=11.6 Hz,2H),7.39
(d,J=7.2 Hz,4H ,0-H-Ph),7.26 (t,/=7.2 Hz,4H,m-H-
Ph),7.11(t,J=7.2 Hz,2H p-H-Ph), “C NMR(CDCl;,
100 MHz),5:48.41 (CH;OH), 56.22, 163.04, 35.68,
112.63,116.97,117.74 ,117.87,117.97,118.04,118.44,
124.42,124.98,127.70,129.25,129.58 ,129.60,137.23,
138.21,151.13,158.46,161.95(Ar-C).,
1.3 BELEHNE

PE WA /N3 5 0.17 mmx0.15 mmx0.12 mm
(B &% 1)F1 0.24 mmx0.23 mmx0.19 mm(BAc &4 2)
1 fm A, 76 Bruker SMART APEX II CCD . & 177 5
I RS A Sk r) Mo Ka 54(1=0.071 073
nm), LA o~ F3 77 ZOBCEAT S8 . AT ULEEATT 5 AR
(I>20(D)H T A BT ARG 18, aEds 2 1p W7
B WS IE | fhIARZSF i LA | 2R &
JE T AR PR AE 22 1E Fourier & RUTP B 22805 | BREC &
2 B S TR 025,027,046 4, BRE Iin&lik KX
ZH Fourier & BUEA & i 176 i M O 7 & AR A |
X R AR R T 53 51 R FH A 1 R PE  A% e) SepE
ST RN ZRIEIE , B4R HT
THA TAERH SHELX-97 )7 R 40 52 W™, fh ik 2%
s W 1,

CCDC:939077,1;939078,2,

x1 BREYHREFZHIE
Table 1 Crystallographic data of the complexes

Complex 1 2

Empirical formula CHxN>058n CyHsCLN,O5Sn,
Formula weight 519.15 1223.22
Temperature / K 296(2) 293(2)
Crystal system Monoclinic Monoclinic
Space group P2i/n P2,/c

a/nm 1.410 51(5) 1.459 99(16)
b/ nm 1.801 44(7) 3.065 7(3)
¢/ nm 1.911 74(8) 1.159 77(17)
B/ 104.219(2) 99.502(8)
Volume / nm* 4.708 8(3) 5.119 8(11)
A 8 4

D./ (Mg-m) 1.465 1.587
Absorption coefficient / mm™ 1.118 1.150
F(000) 2112 2472

0 range / (°) 1.58~25.00 2.44~25.00

Limiting indices

-l6=h<16-21<k=<20,-22<1[<22

-l6=sh=<17,-35<k<36-13<[<11
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Reflections collected / unique
Completeness / %

Max. and min. transmission
Data / restraints / parameters
Goodness-of-fit on F?

Final R indices (I>20(]))

R indices (all data)

(Ap)unse (B0)uin / (&+nm”)

24196 / 8 140 (R;,=0.027 4)
98.1

0.877 5 and 0.832 6

8 140/ 140 / 552

1.019

R=0.040 4, wR,=0.107 1
R=0.058 4, wR,=0.116 0

1 097, -870

28 764 / 8 958 (R;,=0.054 1)
99.4

0.811 1 and 0.769 9

8 958 / 244 / 646

1.003

R=0.054 1, wR,=0.137 7
R=0.092 9, wR,=0.153 9

1 080, -705

1.4 &S REEENE

25 %5 F /b i DMSO,  FH/KH6 B 2 i il
Wi RFF 2 DMSO W FE/N T 0.1%, Hela MCF7 ,
HepG2 .Colo205 Fl NCI-H460 41 g bk B [ 36 [ 241 41
R 3R (ATCC), H& 10% )16 4= 13 ) RPMI 1640
(GIBICO 2 ¥ 25 78 5% (43 $0)C0, . 37°C I
FIE 8 B 40 N HEAT IR AN 55 IR AL 25 B0 56
Sl MTT W €, s 4 B2 48 H] Graph Pad
Prism version 5.0 27, fb &9 1C, B 2P v B
S T 500 Sk g o 1 = e v ] A AR TR A T 4005 A )
1.5 DNA-EB %3t ¥ i% i E

1E 5 mL 25 5 40 A 0K DNA EB &
AN [FIVR BE 1Y) Schiff S3FC AW, 5UTE 5 mlL 25 2T
A3 5 A 8 0K DNA EB KA [6) ¥ B3 1 i & 0
WA CE 3.5 h, sl R SEOEIE  MOE MK
258 nm, & BT LA BRSOk R SO
TR SRS R 5.0 nm,

2 SRS

EFE R
TE B AR T2 i A W0 10 21 40 B3 b |3 456,3 446
em™ Ab B TE R MO JE S O-H B4R BR Bl 1 576~

2.1

1 624 cm™ AW MCAJE A C=N 1Y 4 3l W i i |
1 248~1 254 cm™ AL JE R C-O 1 8l I
I 1 506~1 522 cm™ ALY IHJE Sl C-NO, HR 3)
W, 553 I C-H MR s g e a5, thIRAE 3
064~3 087 em™ &b ; FCAH 1 7E 2 961,2 921,2 851
em™ Kb H B0 R AR R I 0 K H LY C-H 4 iR
Sl BLAY 2 7E 2 936 em™ Ab 55 LI S R LT
LY C-H M dndik sl X5 e &9 5 AR K
FEARAI X H B T Sn-C(419 em™(1),420 em™(2)),Sn-N
(507 em™(2),521 e¢m™(2)),Sn-0(669 cm™(1),669 c¢m™
(2)) 1 % 2 W Wi w22l 32 G HILB) Schiff 58 B & 4
) AR

£ 'H NMR &, HE4EMBmRZ s
L I 235 480 11 5 2HL I B R W 27200, i R s B
1 13.38 1 11.38 ALY 2 /> Bp F2 HE A it U AR i &
Pirbis ok, MIRCA YITE = 3 B0 TR R T
AR R HAE PC NMR 5, A 4 g
55 AR I 454 Bk O W52 T A LS S
Schiff s, % 4 BC A7
22 B4

Boa9 1.2 BB MmEmIF£2, 5T
ik WL 2 K 3,

x2 BESYHBMIBKNER
Table 2 Selected bond lengths (nm) and bond angles (°) of the complexes

Snl-C15 0.212 3(6) Snl-N2
Snl-C19 0.212 5(8) Sn2-C41
Sn1-04 0.213 2(3) Sn2-C37
Sn1-03 0.213 3(3) S$n2-09
Snl---03 0.309 3(3)
C15-8n1-C19 137.4(3) €19-8n1-N2
C15-8n1-04 94.4(2) 04-Sn1-N2
€19-8n1-04 89.2(3) 03-Snl-N2

1

0.220 5(3) Sn2-08 0.217 2(3)
0.209 6(6) Sn2-N4 0.220 8(3)
0.209 7(6) N2-C7 0.131 9(6)
0.213 8(3) N4-C29 0.130 8(5)
113.8(3) €37-Sn2-08 91.2(2)
82.40(13) 09-Sn2-08 157.06(12)
74.98(13) C41-8n2-N4 108.1(2)
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C15-Sn1-03 96.4(2) C41-Sn2-C37 143.4(3) (37-Sn2-N4 108.3(2)
C19-Sn1-03 96.4(3) C41-Sn2-09 93.9(2) 09-Sn2-N4 82.69(12)
04-Sn1-03 157.06(12) C37-Sn2-09 94.9(2) 08-Sn2-N4 74.40(12)
C15-Sn1-N2 108.7(2) C41-Sn2-08 94.3(2)
2
Snl1-04 0.203 1(4) Snl-Cl1 0.241 26(19) Sn2-012 0.225 1(5)
Sn1-03 0.206 0(4) Sn2-010 0.201 9(4) Sn2-CI2 0.240 33(17)
Snl-C15 0.217 7(6) Sn2-09 0.207 3(4) N2-C7 0.131 0(7)
Sn1-N2 0.218 6(5) Sn2-C37 0.217 0(6) N4-C29 0.131 3(7)
Sn1-06 0.223 3(5) Sn2-N4 0.219 6(5)
04-Sn1-03 160.92(18) 04-Sn1-Cl1 93.01(15) (37-Sn2-N4 167.2(2)
04-Sn1-C15 97.6(2) 03-Sn1-CI1 95.10(14) 010-Sn2-012 84.66(19)
03-Sn1-C15 97.9(2) C15-Snl-Cl1 100.50(19) 09-Sn2-012 82.97(19)
04-Sn1-N2 85.62(16) N2-Sn1-Cl1 87.87(13) (37-Sn2-012 86.8(2)
03-Sn1-N2 77.45(17) 06-Sn1-Cl1 170.10(14) N4-Sn2-012 81.57(18)
C15-Sn1-N2 170.7(2) 010-Sn2-09 159.61(18) 010-Sn2-CI2 93.84(14)
04-Sn1-06 84.66(19) 010-Sn2-C37 99.0(2) 09-Sn2-C12 95.79(14)
03-Sn1-06 84.39(19) 09-Sn2-C37 96.5(2) C37-Sn2-C12 102.39(18)
C15-Sn1-06 89.4(2) 010-Sn2-N4 85.23(16) N4-Sn2-CI12 89.28(13)
N2-Sn1-06 82.26(19) 09-Sn2-N4 76.99(17) 012-Sn2-C12 170.82(14)

K2 FAEY 13T EG0%MERR)
Fig.2 Molecular structure of complex 1 with 30%

probability ellipsoids

HERAY 1, F1EE 2 NS85+ ,Snl
5T F Sn2 B F J1E Snl BT B R TR S

Cl1  CI12

Cl7 cC18

2 AT R IR T AN, SRR E Y 2 A E R B3 ECAW 2 95 T4 R P (3091 Bk %)
F L ANRIEFRAERANL, TR B, = A AR Fig.3 Molecular structure of complex 2 with 30%
B 5 Snl AZAHIE B9 48 ST I A [R] ) S 2 8 Ak T probability ellipsoids

ARIEALEE) C15,.C19 N2 50 Snl PR 04 590 Snl B FiEK 2 MEM AN, HEM R
KEEB/N, BREMEMN0.008 2 nm, HADTH  157.06(12)°,5 180°M 25K, H LA E4Hral %,
H:C15-Sn1-C19 137.4 (3)°,C15-Sn1-N2 108.7 (2)°, O Snl JEF A L ECALHFAE = M AUHERG AL Sn2 A% )
C19-Sn1-N2 113.8(3)°, 8 M Z F1 Ky 359.9°, U] 4 > 75 Snl B/ FHIEM, BSHERFAK, W HE
JE AR A ARTR AR 2 DB AT 03, AL AR AE = A RUHER Y 2 AT B % Ay T
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Sn-N # £ 43 %1 24 :Sn1-N2 0.220 5(3) nm,Sn2-N4
0.220 8(3) nm , 5 SCHR A 38 AH L2051, B 5 ) Snl -
03" Z[H A E 5 0.309 3(3) nm KT Sn i+ 5 0 i
T B A 2R ZF1(0.256 nm), (H/N T8 P42 2 R
(0.368 nm), TN MK 4 L5462 38 2 5 F B9 Sn
O 59 EEVE IR BLR) R AR SEH , 5 SCk 4 i A
{upf»mo

Symmetry code: ' —x, —y, -z
B4 BAEY 1ED Sn---0 S5HAE TP MU — 3K
gl
Fig.4 Dimeric structure of complex 1 constructed by

Sn---O weak bond

TER A 2 1, FREWAAAEE 2 S By %)
F,Snl #43F M Sn2 % 0rF  MANE A 3 A E R
By F 5 1 AR LAY 2 feil &k b &k
JI A i F R AR T 1 SRS IR Zoh b B R T
TE S BE A7 N AR DL Snl #%45rF MBI o0
SR o3 1 AR R R 1 AN EE 2 AN
ARF 1 ANER TR 1 AN EC H B ER T B AR
BN R AL, Hul Snl R 5 AR EAE R 4
AR F C15,03 N2.04 Z [81 B A% () — T f1 {6 A
8.09°~11.22°, ULHIILmIPER 22, &b T %l ) 45 & 1)
CI1 .06 5 7% i ¥ Z (8] JE WL 1R 58 A 3 5 900 A — &
P 2% , %l 1] 7 5 B 4 06-Snl-Cl1 2R 170.10(14)°,
5 180.0°M 228K, Moty Snl JE R 75 BL A B A8
JNHERFG R Sn2 #6450 F5 Snl %4y F A2, S
BT AR AR S LA Y B AR T AR Y 2 Al

SE ST Y Sn-Cl K . Snl-C11 0.241 26(19)
nm,Sn2-C12 0.240 33 (17) nm;Sn-N ##4 4 .Sn1-N2
0.218 6(5) nm,Sn2-N4 0.219 6(5) nm, 5 SCHk iz 8 A
fplitedor sy Sk WE 5 W) 45 48 B AFAE - HERUEH]
(Cgl---Cg4'0.393 29(3) nm, Cg2---Cg3'0.377 04(3) nm,
Symmetry code:' 1-x,—y,-z), W&l 5 Fix Kl H Cgl
(Centroid :0.319 53,0.032 45,0.331 32)fL & &K C1
~C6 JEF 10> ,Cg2 (Centroid:0.041 05,0.053 20,
-0.164 42) % £ R H C8~C13 I F Y it > ,Cg3!
(Centroid:0.179 88, -0.018 02, -0.336 90) 18 &
W C23~C28' JiL T Jii 0> ,Cgd' (Centroid :0.454 15,
-0.049 14,0.157 93) fUERA IR C30'~C35" J5t 1 1Y BT
O, AR AN HERE FHBG I T SR AR AR E 1

Symmetry code for complex 2: ' 1-x, —y, -z
5 WAEY 2 T fFH
Fig.5 - interaction of the complex 2
2.3 FSMREIEETR
F 34T B MARITC A W X A S K 57 98 AR
Hela(\ £ 35058 20 fE) MCF7(\ 3L AR 958 40 f) \HepG2
(N JHEE 21 ) Colo205( N 45 %A 20 ) \NCI-H460( A\

®3 EAY R XA O S E

Table 3 Inhibition activity of complexes and ligand to cancer cell in vitro

pmol - L7
1Cs
Compound

MCF7 Colo205 NCI-H460 Hela HepG2
1 6.197 0.696 4.349 2.778 0.822 2

2 10.69 >100 >100 >100 >100

H,L >100 >100 >100 >100 >100
Carboplatin >100 3.883 21.87 >100 23.59
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Jit S ) 0 1 9 P L AR TR R TN S-S 1
Xt 5 P A0 A 34 B R IR, H TG, (H Y
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