$31 53 IV = Vol. 31 Iss. 3

2014 3 H CHINESE JOURNAL OF APPLIED CHEMISTRY Mar. 2014
=Z(0-RFE) B E ZFmA HEREERY

B S RARSMNUEE T

KEAXT JPRE Bk= EEK KRIE HEK KA
(B PTG B Ay SAPRVRRE 2 DDRE G B AT DU BRI 40 00 P S R 3000 % I 421008)

 E A= o-BRER) AL Sk e 5 A R EA S, 5 I T = (Co- IR R ) B ki B i — A
RIS FH X S0 T E T e RS A o = AHE R, 25 I BE PL, A2 S8 @ =0.91354(11) nm,
b=1.07313(13) nm,c =1.52677(18) nm,a =75.440(6)°,8=89.499(6)°,y =72.515(7)°,V=1.3781(3) nm’,
Z=2,D,=1.868 g/cm’ ,u(MoKa) =54.43 em ™' ,F(000) =752, R, =0.0320,wR, =0.0765, {545 )5
T VU A7 B A% DO T R AR 2R o R LA R A T R A2 SR 3R T BL A AR e M o PR AR R DL K
AT HIAT /3 F B L RFE o W T BB RSN s 1 o

KEIE L (o-NEL) Bk e I A A F BRI , B L, G54, B T A

i E 43255 0612. 4 SCHRFRIRTS - A S 4110000518 (2014 ) 03-0285-05
DOI;10.3724/SP. J. 1095.2014. 30212

AUGL S Y BT EA S0 2280 A5 0 SO0 M R i A PSR TR, 240k — B
AT 2ER o SR, TR WU S P 3, U AT 2 81 7 — 5 M R o MR 58
W AHG S DR AP TGS o Sn JEFRYAARLA DG, T HuG Sn JEF R B E T H S Sn 5
TR AR G S R R A S0 Sh R Ak A B AR REME R A e 28 S J T T 007 2K, S5 3 R i
AP S YR AEYE I TR LR8P 5 AR YD T Z TRl P A7 . FELE 5 NS 4520 7 7~ 1A Bl Ak
BV FA S SO A S RO AR, — D T AR S BAT R I O A RE ) A R 3G I e A2 7 =X, RERE LA 2
P X5 8 S5 IO, T A2 A [R5 A R s A A DL C 50 5 53— 5 T X ZEIC R A B BATRR IR A 4)
W, TE A P I & Y5 BT HAE YE 1A 2 B 35 93458 0 NV, N- b Bk — i A 200 FY R gl 2 i 2R 1T
R E S — 28 AR AT A U N, N- ek Ak R I & W Y& i 454 M RE S ]
PEAT T2l Y O T R GRS B A AR SCA R T R L SCERARGE P AL A = (o
BE) B ek — AU RIS AL TT R ST VLD GIE AT TARAE , T X SR B AT I A T e A 2
g, XA AT BT MK R0 TGS 70 T ROARE 1R 7 T B0 BB DL b — Ui 70 1
BRI . DT B RSN TS
1 SRy
L1 {LEFFKFH

IRPrestige-21 BIZT AMGREAY ( H 2 5 A H], 4000 ~400 ecm ™' KBr) , PE-2400( 11 ) ST ZE A4 HriX (2%
[ Perkin Z3w]) , Bruker SMART APEX IT g A7 S A (48 [E Bruker 23%]) , X4 %07 0 fUE S AL (I
SO IR AT o = (o-TRNEL) 1AL 2 BOCHR [ 10 ] Jy ik B i, iR 24 o 2 i 4t
1.2 HEaMBEM

£ 50 mL R FEHEH A, A 0. 708 g(1 mmol) = (o-JR-FIE) IR ALH; 0. 205 g(1 mmol ) ALK A — A4t
R HN (C,HgNCS,Na-2H,0) 40 mL ZEEH 1S mL 48, FEHLRES R T AR B 53K SOy 6 b AT 0k

2013-04-27 Yk ,2013-07-15 {&[0],2013-09-22 $25%

W B QIR T & TR T H (12K124) RG0SR BR 36 409 I (LLTI3021) (301 240 Tl 40 R 0 4 0T 240 7 R T 0 95
ESi0) & 2N g1

S A 350, B 5 Tel :0734-8484932 5 E-mail : 26x8056@ 163. com; BF5EJy i - 4 J& A AL



286 I 531 3%

B AT T A 0 TG 2 78 B 2 T R, AT S 1 T, PRI 244 170 ) 48 A5G 8 T 1A
0.507 g, % 65.47% , #5161 ~162 C, LLAMNERE T B Y (em ™' ) :3051.2(m) ,2968.2 (m),
2866.0(m), 1591.2 (w), 1467.7 (), 1440.7 (s),1328.9 (m),511. 1 (w),449.4 (w) . JCZ 4> #F
(Cp Hyo BryNS, Snit 818 ) /% - C 40. 52(40.30) ,H 3. 18(3.10) ,N 1.79(1.81) ,
1.3 BRELEHNE

FEEUR SF 24 0.20 mm x 0. 20 mm x 0. 20 mm {24 5, #F Bruker SMART APEX II CCD BA A7 5%
1R SR RAALLAY MoKa S92k (A =0. 071073 nm) , T 296 (2) K, LA ¢ ~ o FA4 7 KU1 5 Bl
FE 2. 06° < 9<27. 58y [ Py Hli 4 23065 AN a5, Fo b 37 A7 49 45 6283 AN[ R (int) =0. 0217 ], W] M1
SN 55042 N[ 1 >20 (1) 1o FBIRE Lp T RIL WO IE . fhRSEH) i BRI A i, 43l
SR T ABRFEZE(E Fourier & H RG220 2 , BIE IN &7 45 &5 76 S i b i o7 B Al o XU
A SR R 45 11 [P R0 45 1) S S B T 206 MR iR/ N R B IE R, =0. 0320, wR, =0. 0765 ;
Ap,.. =713 e/nm’ , Ap,;, = —996 e/nm’, EFFLE /M E FH SHELX-97 T2 R 4858 .
2 RV
2.1 RGRHTFLEH

LAY SR A R 25 T PL, @ IA2E 540 a =0.91354(11) nm b =1.07313(13) nm,c =
1.52677(18) nm,a =75.440(6)°,8 =89.499(6)°,y =72.515(7)°,V=1.3781(3) nm*,Z =2,D, =
1.868 g/cm’,y(MoKa) =54.43 em™", F(000) =752, R, =0.0320,wR, =0.0765, Ap,,. =713 e/nm’,
Ap i, = =996 e/nm’ o (LAY B A S T2 1, 4 FA5H OLIE 1, s B L 2,

£1 UAVHIBRKNRA

Table 1 Selected bond distances( nm) and bond angles(°) of the complexes

Sn(1)—C(1) 0.2166(3) C(12)—C(11) 0.1362(6) C(4)—C(3) 0.138 1(5)
Sn(1)—C(8) 0.2172(3) C(19)—C(20) 0.1348(7) C(14)—C(9) 0.1385(4)
Sn(1)—C(15) 0.220 1(3) C(17)—C(16) 0.1378(5) C(9)—C(8) 0.1482(5)
Sn(1)—S(1) 0.24607(8) €(20)—C(21) 0.1376(6) C(6)—C(7) 0.1369(5)
C(2)—C(3) 0.1375(4) C(16)—C(21) 0.1393(5) $(2)—C(22) 0.1679(3)
C(2)—C(7) 0.1400(5) C(16)—C(15) 0.1485(4) C(22)—N(1) 0.1320(4)
C(2)—C(1) 0.1485(4) C(10)—C(11) 0.1374(5) N(1)—C(26) 0.146 5(3)
S(1)—C(22) 0.1751(3) €(10)—C(9) 0.1392(5) N(1)—C(23) 0.1478(3)
C(18)—C(19) 0.1357(7) C(13)—C(14) 0.1372(6) C(23)—C(24) 0.150 06
C(18)—C(17) 0.1377(5) C(5)—C(6) 0.1362(6) C(26)—C(25) 0. 146 65
C(12)—C(13) 0.1360(6) C(5)—C(4) 0.1372(5) C(24)—C(25) 0.142 59
C(1)—Sn(1)—C(8) 116.42(13) || C(8)—Sn(1)—C(15)  107.59(13) C(8)—Sn(1)—S(1) 118.44(10)
C(1)—Sn(1)—C(15)  111.15(13) C(1)—Sn(1)—S(1) 107.34(9) C(15)—Sn(1)—S(1) 93.50(9)
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Fig. 1  Unit of crystal structure of complexes Fig.2 Packing of complexes in a cell
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Table 2 Calculated frontier molecular orbitals composition of the complex

MO &/ Hartree Sn S N Br C(I) C(I) C(1Im) C(IV) H
109 -0.32934 1.4534 29.3753 8.2208 30.1532 24.7218 2.1419 1.0556 1.396 5 1.4816
110 -0.32675 3.9996 14.2852 2.3026 25.8913 47.1321 2.9015 2.1305 0.5113 0.8458
111 -0.32408 0.4954 52.4408  10.7579 9.5431 19.4499 1.4088 1.569 4 2.3143 2.0205
112 -0.31137 4.4060 9.11267 0.0299 5.3929 59.3638 19.3474 0.0519 0.3151 1.9802
113HO -0.30058 4.9797 31.4896 0.990 0 5.9882 13.8253 37.3516 1.16284 1.6209 2.5920
114LU 0.09958 39.1277 9.8700 0.7239 1.1313 32.8517 6.8218 4.8463 2.8871 1.7403
115 0.11341 9.7971 11.7132  11.1097 0.6622 21.0345 3.9878 34.3161 1.2672 6.1123
116 0.12007 3.1191 0.3331 0.1549 2.0944 88.4212 3.5863 0.569 0 0.174 8 1.5473
117 0.12487 5.3726 0.4282 0.350 4 3.1126 81.1226  3.8425 1.2003 0.3072  4.2635
118 0.12962  7.0535 3.8247 2.2605 2.7108 68.4290 4.1690  7.55438 0.7219 3.2757

%2 M 3 BRI B Yo T IR A 2 T PUE T, 5 Sn 5T EHEAHIE AR 5 C R S
JEF X 43 FRNTE I DTRR B A, 43510 37. 35% 1 31.49% , Hk JE R R AR C JiF, Ry 13.83% ,FF H.
XHR R PUE B BOR TR, Ul 1A B B L0 B A0S E 1 5 70 B, BRI C X7
BUBTTREL N, 1. 16% , I HXF TR Z PUE R STl i/ X T RE S H M URIEM T EMEA IR E A
Ko HHLT M HOMO Uk 5] LUMO BB, E202 5 Sn J55 B E AR 220 2% C 7 Ly 7
[6] Sn J5UFF1-5 ZAHIE AR C I 4688 K 5 Sn J5U5 FAEAHZE R S T LA 13 Sn 55 MR
5 C IR T IR RW 2 TR SIS Sn—C ST Sn—S SH AR BEE , 10 & W RS E PERRAR

HOMO LUMO

B3 LS W T HE s A
Fig.3 The schematic diagram of frontier MO of the complex
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Synthesis, Structure and Antitumor Activity of
Tri( o-bromobenzyl ) tin Dithiotetrahydropyrrolocarbamate

ZHANG Fuxing* , KUANG Daizhi, FENG Yonglan, WANG Jianqiu,
YU Jiangxi, JIANG Wujiu, ZHU Xiaoming
(Key Laboratory of Functional Organometallic Materials of Hengyang Normal University,
College of Hunan Province ; Department of Chemistry and Material Science ,
Hengyang Normal University , Hengyang 421008 , China)

Abstract  Tri ( o-bromobenzyl ) tin bromide was reacted with 1-pyrrolidinecarbodithioicacid sodium salt to
synthesize tri( o-bromobenzyl ) tin dithiotetrahydropyrrolocarbamate. The crystal structure of tri( o-bromobenzyl )
tin dithiotetrahydropyrrolocarbamate was determined by X-ray diffraction. The compound crystallizes in triclinic
space group P1 with cell parameters of ¢ =0.91354(11) nm, b =1.07313(13) nm, ¢ =1.52677(18) nm,
a=75.440(6)°, 3=89.499(6)°, y =72.515(7)°, V=1.3781(3) nm’, Z =2, D, =1.868 g/cm’,
w(MoKa) =54.43 ecm ™", F(000) =752, R, =0.0320, wR, =0.0765. The tin atom of the compound has a
distorted tetrahedral geometry. The stabilities, some frontier molecular orbital energies and composition
characteristics of some frontier molecular orbital of the complex were also investigated. Furthermore, the
anticancer activity of the complexes was tested.

Keywords tri( o-bromobenzyl ) tin dithiotetrahydropyrrolocarbamate , synthesis , structure , antitumor activity
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