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W E ROHMZEN-TEEAKBRMHE THESY!( (n-C,H,),5n(0.5 - 0,CCH,C,,H;N) (0.5 -
C,H,0) 1,01, * (C,H NH) , TR AT LSRR LR Sl xd HE AT T RAE, A X SR B R
RS TRAYHNEENS TEH, AEAYRARTENGR, C/c ZHE RRSEHa=
2.797 5(13) nm,b =2.153 4(10) nm,c =1.515 4(7) nm,B =118.759(6)°,V =8.003(7) nm’,Z =4, =
1.285 mm™',D, =1.386 g/cm’,F(000) =3 408 ,R =0.0571,wR =0. 136 2,GOF =1.005, MRl ExH, £ 4
LA Sn, 0, WTTIH N HLG, POSFRM - BELEH, N sn RFH R ARNHHE=ATEHE, £9
EVERIRGS R 20, A Y RSNSOI FLIR M 48 K bk MCF-7 MR M4 MIbR WiDr A B e M siE .
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THEVGRREELAE T EHEYIEETHSZRER"Y, BIRER, BEINEYEE 558 -
BACRAEE XD, Sn FFHEARESUWBRTE Sn & FAHEMNBRENSHMRRERIKKE
MU R TRXXEAYNEYEESHEMNXR EARTTFEAREENANGRRESY, K
BT ARLFHRERHANBRESY 7, W TH S HEREEGRBRITEYNEWER RREKS
Sn FFRERTRURS FEMEHADBEUNXR AXER THAOBIBEEEWI [ (n-C,H,),5n
(0.5 + 0,CCH,C,,HgN) (0.5 + C,H,;0) 1,01, + (C,H,NH) , FIFITTR ST AL BRESHR R R
fETEMMER, X HEERTHBE TZREYNS T4,

1 SEREI4

1.1 RAFFLR

SR FTRIRAFI R iral, Baik 9-rRak Z B 4R SCER (8 1 ik AR I Z BB . X4 BB IIE
FALEBTRZEALEE ) B R 2K IE ; PE-2400 I BITTE X ( EE PE 2 7)) ; Nicolet460 BILT 51
it ( 2 E Nicolet A 7)) ,KBr FEH ;Mercury Plus-400 B4 @RI (32 E Varian 227]) ,TMS A A5,
CDCl, 9% 7| ; Bruker Smart-1000 CCD %) X 5Tk i 1 (72 H Bruker 2 H))
1.2 REMHER

7E Schleck EHHNA 9-F:ME Z, B (4.0 mmol) , — T HE (L (4. 0 mmol) 71 30 mL XKZBE, BEHT
IAER S h, WERLER, BACEK, A_EPR-ECRELH, BLERKL2 g, £ 2%,
mp 210 °C ; TCEMT (HHEH) /% :C 54. 62(54.67) ,H 6.73(6.70) ,N 2.48(2.52) ;IR(KBr) ,0/cm™";
3 306(m,N—H),2 922,2 852(s,C—H),1 629,1 384(m,CO,),1 577,1 556,1 429 (m,ArH) ,631 (m,
Sn—0—Sn) ,540(w, Sn—C) , 489 (w, Sn—O0) ;' H NMR ( CDCl,, 400 MHz),5:0.91 ~ 1.78 (m, 78H,
CH,CH,CH,CH,,CH,) ,4. 36(m ,4H,SnOCH, ) ,4. 92 (s,4H,NCH, ) ,5. 10(s,1H,NH) ,6.74 ~ 7. 56 (m,
24H,Ar—H),
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1.3 EEYMRELEHANE

FEBL 0. 58 mm x 0.43 mm x0.39 mm R+ HWRAYRRKET X FROAHN L, HAERBAELY
MoKa 3B 5T KR, 7 2. 27°<6<25. 03°FE BN, L -0 T H R, 7E 298 (2) K T UYL 20 446 M i75t
LA 6967 MMM A (R, =0.0657), REEHWB ARERE, FERFLIFHEREM
Fourier & FHAE , 2MIERFET LI R & B RUERSHHITREBER/ P _FEBE, REHETR, =
0.057 1,wR, =0.136 2, GOF =1. 005, B4 2 { Fourier & I B H K5 A1 F /MR R H 1 261
-662 e/nm’ , FTA T ¥ A SHELXTL-97 B,
2 HR5HE
2.1 REYNATFHEELEN

SEEA L, Bl A ML SNRIGETE 489 1631 cm ' AL HBLT Sn—O 1 Sn—O0—Sn BRI FTR IS
W EWARTRSYY , BEYPRE 629 om ALK R X FRIBAE RSN S 1 384 cm ™' AR FRIB4E
WEGFRZ EH 245 em ™', RIILSWHHRER UL KR SHFE TR, 5 X FTEA8RTTH
EER—B,

&9 [ (n-C,H,),5n(0.5 + 0,CCH,C,H,N) (0.5 + C,H;0) 1,01, + (C,H;NH) B+ FLEH R

Bl ESYKNSTFEHaA E2 EEVRiETHRARE
Fig.1 Molecular structure of the title complex Fig.2 Projection of unit cell of complex crystal

%1 EAMMTERkags
Table 1 Selected bond length and angles of the complex

Bond length/nm Bond length/nm Bond length/nm
Sn(1)—C(19) 0.210 6(17) Sn(2)—0(4) 0.204 2(5) 0(2)—C(1) 0.122 3(14)
Sn(1)—C(15) 0.210 7(13) Sn(2)—0(4)# 0.215 4(2) 0(3)—C(31) 0.143 9(14)
Sn(1)—0(4) 0.199 8(5) 5n(2)—0(3) 0.217 6(8) C(1)—C(2) 0.151 4(15)
Sn(1)—0(1) 0.217 6(6) N(1)—C(14) 0.136 48(7) N(2)—C(33) 0.1473(17)
Sn(1)—0(3) 0.220(6) N(1)—C(3) 0.141 0(16) N(2)—C(38)#®2 0.124(3)
Sn(2)—C(23) 0.212 5(11) N(1)—C(2) 0.147 2(15) || N(2)—H(2)--0(2)#3  0.286(3)
Sn(2)—C(27) 0.212 6(13) 0(1)—C(1) 0.126 9(13)

Bond angle/(°) Bond angle/(°) Bond angle/(°)

0(4)—Sn(1)—C(19) 109.5(5) C(19)—Sn(1)—0(3) 95.0(5) C(23)—Sn(2)—0(4)#1 96.4(4)
0(4)—Sn(1)—C(15) 115.8(5) C(15)—Sn(1)—0(3) 92.4(4) C(27)—Sn(2)—0(4)#1 96.0(4)

C(19)—Sn(1)—C(15) 134.2(6) 0(1)—Sn(1)—0(3) 154.3(3) 0(4)—Sn(2)—0(3) 72.4(2)
0(4)—Sn(1)—0(1) 82.0(2) 0(4)—Sn(2)—C(23) 113.4(4) C(23)~—Sn(2)—0(3) 97.8(4)
C(19)—Sn(1)—0(1) 93.8(5) 0(4)—Sn(2)—C(27) 115.6(4) C(27)—5n(2)—0(3) 97.8(4)
C(15)—Sn(1)—0(1) 98.6(4) C(23)—Sn(2)—C(27) 131.0(5) 0(4)#1—5n(2)—0(3) 145.8(2)
0(4)—Sn(1)—0(3) 72.2(3) || 0(4)—Sn(2)—0(4)#1 73.5(2)

Sy y f ions used to g equivalent atoms:#1. —x+2,y, -z+3/2;#2. ~x+1/2, =y +1/2, —z+1; 8. -x+l,y, -

z+172.
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| HAFEMITERRA, XSV A FEP LMK, 2 FHEHE R Sn(2) ,0(4) .Sn(2)#1,
0(4)#1 HBH Sn, O, FATWHBEFPLARF, ZEANPLRERIFHMNEFL, HF
0(4)—Sn(2)—0(4)#1 MK 73.5(2)°,2 NME Sn (1) # Sn(1) #1 E 13 Sn, 0, KK EE FHH%,
2 BB 0(3) FRFIBF R B 75 1 AR Sn #11 4NN 3R Sn A, Sn(1)—0(3) &
4 0.222 0(6) nm,Sn(2)—0(3) 8K H 0.217 6(8) nm;2 MREEAXMEFIA 0(1) FEFLLREE
MR E 1 HPFF Sn AHiE,Sn(1)—0(1)EEE # 0. 217 6(6) nm,Sn(1)—O0(2)BER 4 2. 914 nm, T K
F Sn 1 0 BFLMHAZ2Z 0 0. 207 nm, 8 Sn(1) M O(2) RELEB SR, MERUBK KRS Sn K
FEAY , FFELASn(1) .0(3) .Sn(2) Fl O(4) LA Sn(1)#1.0(3)#1 .Sn(2)#1 M O(4)#1 R T B
—2& Sn,0, FEMITHF, X 2 NMETTH A0 BT HES], HEARF {8 &-—(2-tkmH K —
FEG T RS (V) S R RAS R g

AFHFAR SN RETFARBLE2METENCEFC(B)MC2N)E52/MF0EF 0(4)H
O(4)M AR 1 MZEBEBLARM O JiF 0(3) BSE, B T AR = AXUELSEH, K 0(3)5 0(4)#1
HRIZEEFEM A MR, B A 0(4)#1—Sn(2)—0(3) R 145.8(2)°, 5R KA 180°RE T
34.2°, M C(23) .CRHMOM) MEE T =ANERELE LK 3 MIE, ENZEHRADHH
0(4)—Sn(2)—C(23) 113.4 (4)°,. 0 (4)—Sn (2)—C (27) 115.6(4)°, C(13)—Sn(2)—C(27)
131.0(5)°, ¥IRSETF 120°, 38 Sn(2) R FMR AL A BN = ADEMR, BLTRAEFEN=/A
ZF12k 360. 0°, 88 C(23) ,C(27) #1 0(4) M Sn(2) ER—AF & L, EAFBET sa(1) AR 2 4
IETEM CEF CO5)FMC(19) 51 74F 0 JBF 0(4) IRHRMEEFHKRE 0 JFF 0(1) MZBEAC
HhrRE 0 R 0(3) % Sn(1) L AR AL A9 = f WL, HP C(15) .C(19) F1 O(4) R
T=mEHKELE, BMA 0(4)—Sn (1)—C (15) H 115.8 (5)°, & 120° /h 4.2°; &
0(4)—Sn(1)—C(19) 4 109.5(5)°, . 120°/ 10. 5° ;8 F1 C(19)—Sn(1)—C(15) K 134.2(3)°,
120°K 14.2° , =F 2 MK 359.5°, #i8H C(15).C(19).0(4) # Sn(1) 4 NEF A TR —FE V@
£ O(1)—Sn(1)—0(3) R =FA DR, Foahm Y 154.3(3)°, lLERTE A1 180°/ 25. 7°, iR HASH
45 Sn(1) BIBLDT b R W28 = M SUBERI Y, 540 N(2)—H(2)---0(2)#3 55 0.286(3) nm, MM
FLH H MR B Sn B fiH) 0 FFEREREERSYE R — B REREH,
2.2 EAWIHESMESTIERRA I H

B H SO R T A HUS ECA MRS H MCF-7 (SLIRE ) F1 WiDr( 258598 ) (151 , 3
BERRY, 2D RABIFHIEEE, WT MCF7, L 4%H 1D, (107° g/mL) 8 69; % F
WiDr, 3 1D (10 ° g/mL) {8 X 86 , HoIE Y& THUOB IR
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Synthesis, Crystal Structure and Antitumor Activity of
Organotin( IV) Complex { [ (n-C,H,),Sn(0.5 -
0,CCH,C,H;N) (0.5 - C,H,0) ], 0}, - (C,,H;NH)

GAO Zhong-Jun®* , LIU Guang-Jun®, YIN Han-Dongb
("Department of Chemistry, Ji'ning College ,Qufu 273155;
*Department of Chemistry , Liaocheng University , Liaocheng)

Abstract Organotin( IV) complex {[ (n-C,H,),Sn(0.5 - 0,CCH,C,H,N) (0.5 - C,H,0) 1,01, + (C,,
HgNH) was synthesized by the reaction of n-dibutyltin oxide with (9-carbazoly) -acetic acid. The complex was
characterized by elemental analysis, IR and 'H NMR. The crystal structure was determined by X-ray single
crystal diffraction. The crystal belongs to monoclinic, with space group C2/¢ with @ =2.797 5(13) nm, b=
2.153 4(10) nm, ¢=1.5154(7) nm, B=118.759(6)°, V=8.003(7) n’, Z=4, p=1.285 mm™',
D,=1.386 g/cm®, F(000) =3 408, R =0.057 1, wR =0.136 2, GOF = 1.005. The complex is
a centrosymmetric structure mode with a four-member central endo-cyclic Sn,0, unit in which two bridged
oxygen atoms both connect with an exo-cyclic tin atom. The endo-cyclic tin atoms and the exo-cyclic tin atoms
are all five-coordination and have a coordination geometry of a distorted trigonal bipyramid. This complex was
tested in vitro against human tumour cell lines, MCF-7 and WiDr, and displayed high activity.

Keywords organotin( IV) complex, ( carbazoly ) -acetic acid, synthesis, crystal structure , antitumor activity



