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Synthesis, Characterization and Properties of Triphenyltin
N-alkylpiperazinyldithiocarbamate and Crystal Structure of Ph;SnS,CN(C,H,),NCH;

YIN Han-Dong® XUE Sheng-Cai WANG Chuan-Hua
(Department of Chemistry, Liaocheng University, Liaocheng 252059)

Abstract:
enyltin chloride with N-alkylpiperazinyldithiocarbamates and characterized by elemental analysis, UV, IR and 'H
NMR. The crystal structure of Ph;SnS,CN(C,H,),NCH; (1) has been determined by X-ray single crystal diffraction.
The crystal of the compound 1 belongs to triclinic with space group P1, a=1.033 56(18) nm, 5=1.148 8(2) nm, c=
1.191 6(2) nm, a=66.282(2)°, B=78.756(2)°, y=67.476(2)°, Z=2, V=1.1952(4) nm’*, D,=1.460 g-cm™, u=1.256
mm™', R=0.025 1, wR=0.058 3. The structure shows a distorted tigonal bipyramidal configuration with five-coordi-
nation for the central tin atom. CCDC: 240375.

Six triphenyltin(lV) N-alkylpiperazinyldithiocarbamates have been synthesized by the reaction of triph-
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BRI RELIRAL (TMS Sh N F5R , CDCL, S 5), UV-365
AL ANy T (CHLCL ¥ 5]), Bruker Smart-
1000 CCD X-HF 4 A7 4%,

B4 BR B SCHRUOVE B o oAt 350 38 Ry S A 4
757 CHLCL, 2618 b B0 5 {8 1
1.2 BEYMER

1E Schlenk & N A 4.3 mmol N-¥& FLUR B 2 Jii
2 #h,4.0 mmol =51k %) 1 30 mL CH,CL,, 7
30 CRAwHE 24 h, i UE MR 45 220 5 mL,
JIAGE it 2 Bk AT IE O %6, BT H 11 €0 [ 44 R ™ il 48—
S e —IF O bt 25 SR o @ ik, AR = i e
R GRS IR UV A1 'H NMR B8 F .

Fe& 1 @ik, 179 ¢, 7% 85% ,m.p.
120~121 °C;UV-Vis (CHCly) A,..:221,272,290 nm;
'H NMR(CDCl,,400 MHz) §:7.29~7.82(m,15H),3.62~
3.94(m,11H,NCH,,NCH,);IR (KBr) »:1495,1 135,1 011,
572,452 em™;Anal. caled for C,HyN,S,Sn (M,=525.29):
C,54.88;H,4.99;N,5.33;S,12.20;5n,22.59,, Found:
C,54.96;H,5.05;N,5.39;S,12.34;Sn,22.63,

B4 2 oo ik 173 ¢, 7 % 80% ,m.p.
109~111 °C;UV-Vis (CHCL) A,..:223,273,295 nm;
'"H NMR (CDCl5,400 MHz) 8:7.34~7.87 (m, 15H, PhH),
3.77~3.96 (m,10H,NCH,),1.63 (t,3H,NC);IR(KBr) v:
1 488,1 132,1 005,580,459 cm ~';Anal.
CosHyxN,S,Sn (M,=539.32):C,55.68;H,5.23;N,5.19;S,
11.89;Sn,22.01, Found:C,55.85;H,5.47;N,5.14;S,
11.98;Sn,22.22,

B o 3 ik | 1.66 g, 7% 75% ,m.p. 97~
98 °C;UV-Vis (CHCL) A,,,:224,271,292 nm;'H NMR
(CDCl,,400 MHz) 6:7.30~7.88 (m,15H,PhH),3.75~
3.91(m, 10H,NCH,),1.68 (m,2H,NCCH,),1.03(t,3H,
CH,);IR (KBr) »:1490,1139,1007,584,456 cm™;
Anal. caled for CoHyN,S,Sn (M=553.35).C,56.44;H,
5.46;N,5.06;S,11.59;Sn,21.45, Found:C,56.70;H,
5.51;N,5.08;S,11.74;Sn,21.40,

B4 4 o fh ik 177 ¢, 7% 78% ,m.p.
127~129 °C;UV-Vis (CHCL,) A,..:222,271,292 nm;
'"H NMR (CDCl5,400 MHz) 6:7.35~7.82 (m,15H,PhH),
3.73 ~3.98 (m,8H,NCH,), 1.55 (s,9H, CCH,);; IR (KBr)
v:1489,1134,1 006,587,454 cm™; Anal.
CyHy,NS,Sn - (M,=567.37):C,57.16;H,5.68;N,4.94;
S,11.30;Sn,20.92, Found:C,57.40;H,5.75;N,5.01;
S,11.24;Sn,21.08,

caled for

caled for

B &4 5 ik, 1.79 ¢ 7= % 76% ,m.p. 140~
141 °C;UV-Vis (CHCly) A,.:223,273,294 nm;'H
NMR (CDCl;,400 MHz) 8:7.21~7.88 (m,20H,PhH),
3.73~3.95(m,8H,NCH,);IR(KBr) »:1486,1132,1 001,
591,454 em™;Anal. caled for CoHN,S,Sn (M,=587.36):
C,59.30;H,4.80;N,4.77;S,10.92;9n,20.21, Found:
C,59.17;H,4.55;N,4.81;S,10.78;Sn,20.37,

Be &4 6 Tt ik, 1.68 g7 % 70% ,m.p. 132~
133 «C;UV-Vis (CHCLy) A,..:224,275,294 nm;'H
NMR (CDCl;,400 MHz) 8:7.27~7.89 (m,20H,PhH),
3.76~3.90(m,8H,NCH,),5.11(s,2H,NCH,Ph) ; IR(KBr)
v:1494,1137,1 007,584,456 cm™;Anal. calcd for
CHyoN>S,Sn  (M,=601.39):C,59.92;H,5.03;N,4.66;
S,10.66;Sn,19.74, Found:C,59.64;H,4.95;N,4.69;
S,10.75;Sn,20.01,
1.3 BE&w 1 HREUNE

AR /N R 0.47 mm x 0.45 mm x 0.41 mm A9 BQ
AW 1 MR, JCE 7 Bruker Smart-1000 CCD 74
X-HHEE s AT Y -, A SR Ak Mo Ka (A=
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18~21 nm, HJF P A] fig & 200 iR Al L i )i+ 5 8
JEF R BT BT = 8 R T % 5d B
EHH, WMFEAL T 4 @l NCS, NI m-m" Ml p-m'
MHERN, IR R -’ I p-rr” BT RE
Fhir, S ECE MR ER

2.1



TR A =R B (V) IV -t J WR 198 S T AR I5C 7 400 F) 5  RAE P T

%4

Ph.SnS,CN(C,H,),NCH, ff 5 14 45 14 - 533 .

2.2 45k

Pl =R R I B, 5 R A FIORH N i 5
YR LL A6 T LUK B, FE 454~459 em™ Kb BT
B SR 0 FBH T By AR R . £TAMGIE
572~591 em™ 58 W WS U4 hy Sn-C B 1) R i 21 41 W i
U6 FE 1 488~1495cm™ Ab (158 WL i 6 VA )& il 5
Yk AR R s IR 3, ki A T C-N (1250~1 350
em™)Fll C=N XL (1 640~1690 em™)Z ], K BHZ K
WAL BT RF O ik R LA B 0 DU R ME T, £LA1G T
MR ECHE R, A 1~6 1Y vy HAH R & TR SR
1) vex FHES T 14~20 em™, Ui BT3X B4 4 7T g L
T A ZE R AR, TC 5 100 B Bt B P9 AN X o e 4
1% B LUK () 036 R B0 205 908 0 R (v ) 53390 1S B A
1132~1137 em™ 1 1001~1011em™, 5 Av(res —ves)
M 124~131 em™, S A% RNS,R'WUAH I, H Av
H W] 8D B TE X BC & P, MY e it U
GEANAFAE B R v 1 B B XL (C.=S) Rl . B
(C-S)HFRA T — & BT Y40 /E T2 T
A LA R 43 LR BT 1) i A AUBEE (CS), R LG o A2 IE T
BT W2 F 2 LW T8 X5 8 - e 007 i 45 181,
23 WMEYKHEDEE

Fie BOSCHR 7 kM4 g T & ) 1~6 XF MCF-7
Jif 92 4 i B 30 3 VB, L IDs (inhibition doses) ng -
mL™ {E (in vitro) 4374 196,183,142,201,175 Fi
234, B & A 044 (IDs, ng - mL™" i 850), (H A 41 =
R L) PR TR TR 1 05 PR DS, 3k R R A T R ik 1 A DR
T HCR R 1) SR ) RV SR T R A e i VR FH AT
Ko
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LAY 1 RSB i & 1 4y, A OCHE
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iR BRI AR AU BL . 7E B R 1 EC AL Y, Sn(1) 5
S(1)Z 18] (4 B 25 5 Bt A5 4 Me;SnS,CNMe, " | = X 560
N B it i e 205 R R A [PhaSnS,CN(CH,CH,),
NCS,SnPhs] - 2CH;OH"™ ) Sn(1)-S(1) %5+ #2301 , {2 He
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Table 1 Crystallographic data of complex 1
Formula CoHxN,S:Sn
Formula weight 525.28
Crystal system Triclinic
Space group P1
a/nm 1.033 56(18)
b/ nm 1.148 8(2)
¢/ nm 1.191 6(2)
al () 66.282(2)
B/ 78.756(2)
G 67.476(2)
V/ nm? 1.195 2(4)
A 2
D,/ (g-em™) 1.460
F(000) 532

0 range for data collection / (°) 1.87 < 0 < 25.03
Measured refletions 5491

Independent reflections / R;, 4068/0.0123

©/ mm™ 1.256

S 1.048

Final R indices R=0.025 1, wR=0.058 3

Largest diff. peak / hole / (e-nm™) 479 1 =374

2 EBEEMINEZRKNER
Table 2 Selected bond distances (nm) and angles (°)

of complex 1

Sn(1)-C(19) 0.214 4(3) Sn(1)-S(1) 0.247 01(8)
Sn(1)-C(13) 0.213 7(3) Sn(1)-8(2) 0.301 23(9)
Sn(1)-C(7) 0.216 0(3) S(1)-C(1) 0.175 73)
SQ2)-C(1) 0.168 7(3) N(1)-C(1) 0.132 2(3)
N(1)-C(2) 0.147 0(3) N(1)-C(5) 0.146 8(3)
N(2)-C(4) 0.146 0(4) N(2)-C(6) 0.145 8(4)
N(2)-C(3) 0.145 1(4) C(2)-C(3) 0.150 5(4)

C(19)-Sn(1)-C(13)  111.43(11)  C(19)-Sn(1)-C(7)  103.97(10)

C3)Sn(1)-C(7)  107.74(11)  C(19)-Sn(1)}-S(1)  125.70(7)

C(13)Sn(1)-S(1)  112.588)  C(7)-Sn(1)-S(1) 91.34(7)

C(19)-Sn(1)-S(2) 88.76(8)  C(13)-Su(1)-8(2) 86.18(8)

C(7)-Sn(1)-S(2) 155.48(7)  S(1)-Sn(1)-S(2) 64.39(3)

S()-C(1)-8(2) 118.30(16)  N(1)-C(1)-S(1) 117.8(2)

N(1)-C(1)-8(2) 12392)  N(1)-C(2)-C3) 110.5(2)

(2) 5 S, L LA 238 /I 33 1 R 5 ) s Al A
AR ZM(0.4 nm), BEATERL A9 1A, &0 R i 4k
SRS R IE X S 8 A, AR R R
AN ., NFE 2 aTHH B A9 1 N-CS,
i S(1)-C(1),S(2)-C(1) 1 N(1)-C(1)Hy 8 KA T =S i
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Fig.1
S-C LA 2 C=N HI N-C Z [a]12! 15 BH 3 46 4f, 2 ff HLAT
T R M B I RS IR S5 R —E,
FERCA Y 1 b 4 b JE B A PR B 2 :S(1),
C(13),C(19)Ab F 738 037 & , 1 S2)F1 C(7) 4k F % )
PEE L TERLT = f B F 7Y T S R FC 1A 2 DA AL
WIE S8 EAL, (80 53 50 4 T = A RUE 4l )
78 2 T8 A7 B PSR R Z MR I/ [S(1)-Sn
(1)-S)ULH 64.39(3)°, 5 90°H % KAt 25, WA 17 3
S(2)JEF AN 1T il Ak T v = AR XUAE A0 T A5, 00 &, T C
(9)-Sn(1)-S(2) (¥ 58 A ALy 155.48(7)° 1 A~ /& 180°
It H AL T2 38 7 B 1 2R JE ik S D R i =2 [
B =A~Je /i 2 Foh 349.71°, ST 360°0R B T
10.29°, B C(13),C(19),S(1)F1 Sn(1) A 58 4k T
— AN b AN, Ab T = A U R 1) 7 B S(2) 1
C(7) 7 5 Ab T 2038 57 B 14 PR A 2 S Ji - LA B At
i Z [E] 1 Je f 34 5 90 ffF e R =5, H itk
AL DL S v B D A L 8 = AR U A 7Y
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Molecular structure of complex 1
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