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Synthesis and Crystal Structure of A 1D Cluster-Based Polymer
{{WOS;Cuy(NCS)(ani)(4,4'-bipy),s] - 2(ani)},
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Abstract: Treatment of (BuyN),[WOS;Cu;3(NCS);] with equimolar 4,4"-bipy in aniline afforded one polymeric cluster
{{WOS;Cu3(NCS) (ani),(4,4" -bipy),s] -2 (ani)}, (ani =aniline). It was characterized by elemental analysis, IR spectra,

and thermal analysis. It crystallizes in a triclinic system space group P1 with a=1.2179(2) nm, b=1.326 9(3) nm, ¢=
1.7202(3) nm, a=70.77(3)°, B=70.01(3)°, y=76.47(3)°, V=2.443 5(10) nm®, Z=2, F(000)=1 138, D.=1.565 g-cm™, u=
3.842 mm™, R=0.067 2, wR=0.188 91, S=1.131. The incomplete cubane-like [WOS;Cus] core in (BuyN),[WOS;Cus

(NCS);] was retained in the structure of this polymer. The aniline molecules served not only as a solvent but also as a

ligand, affording a [WOS;Cus(NCS)(ani),] cluster core. Such cores are linked alternatively through single 4,4"-bipy
bridges and double 4,4'-bipy bridges, thereby forming a 1D zigzag chain structure. CCDC: 683872.

Key words: W/Cu/S cluster; 4,4'-bipy; 1D polymer; crystal structure
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Symmetry code: A: —x—1, —y+2, —z+2; B: —x, —y+1, —z+1
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Fig.1 Structure unit in 1, showing the double and single

4,4"-bipy bridges that extend to equivalent
WOS;Cu; clusters; hydrogen atoms have been

omitted for clarity
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Table 1 Selected bond lengths (nm) and bond angles (°) for 1

W(1)--Cu(l) 0.271 21(14) W(1)--Cu(3)
W(1)-0(1) 0.170 7(8) W(1)-S(1)
W(1)-S(3) 0.224 8(3) Cu(1)-S(1)
Cu(2)-S(1) 0.229 2(3) Cu(2)-52)
Cu(3)-S3) 0.229 6(3) Cu(1)-N(1)
Cu(2)-N@3) 0.207 1(13) Cu(2)-N()
Cu(3)-N(6) 0.211 8(11)

0(1)-W(1)-8(1) 110.1(3) 0(1)-W(1)-8(2)

S(1)-W(1)-8(2) 108.66(10) S(3)-W(1)-8(2)

W(1)-S(1)-Cu(1) 72.87(8) W(1)-5(2)-Cu(3)

W(1)-S(3)-Cu(3) 72.16(9) W(1)-S(3)-Cu(1)

S(1)-Cu(1)-S(3) 105.20(10) S(2)-Cu(2)-S(1)

Cu(2)-8(1)-Cu(1) 109.91(11) Cu(3)-8(2)-Cu(2)

N(1)-Cu(1)-S(1) 118.003) N(@)-Cu(1)-S(1)

N(2)-Cu(1)-S(3) 106.3(2) NB3)-Cu(2)-S(2)

N(3)-Cu(2)-S(1) 112.2(3) N()-Cu(2)-S(1)

N(6)-Cu(3)-S(2) 113.503) N(5)-Cu(3)-S(3)

N(1)-Cu(1)-N(2) 100.9(3) N(3)-Cu(2)-N(4)

0.267 60(15) W(1)--Cu(2) 0.268 32(14)
0.226 2(3) W(1)-S(2) 0.226 3(3)
0.230 4(3) Cu(1)-S(3) 0.230 6(3)
0.228 9(3) Cu(3)-82) 0.226 6(3)
0.196 0(9) Cu(1)-N©2) 0.210 8(7)
0.213 5(9) Cu(3)-N(5) 0.205 2(10)
111.13) 0(1)-W(1)-8(3) 109.7(3)
108.55(10) S(3)-W(1)-8(1) 108.60(10)
72.44(9) W(1)-5(2)-Cu(2) 72.25(8)
73.10(8) W(1)-S(1)-Cu(2) 72.19(8)
106.72(10) S(2)-Cu(3)-S(3) 106.74(10)
104.24(12) Cu(3)-8(3)-Cu(1) 110.73(11)
108.4(2) N(1)-Cu(1)-S(3) 117.13)
113.1(4) N(@)-Cu(2)-S(2) 111.1(4)
112.003) N(5)-Cu(3)-S(2) 115.7(3)
112.003) N(6)-Cu(3)-S(3) 108.0(4)
101.7(5) N(5)-Cu(3)-N(6) 100.8(5)

FE 1 % K% [WOS,Cus (NCS) (ani),] i 2 1 4>
4,4 -bipy B 1 XF 4,47 -bipy BHF 38 8 i H2 , A
T J8C— 4 5 147 FE AR 25 48 (T 2) , UM 1A 22 [

Je f R 63.20, —HEAR N BE TAREA T HES  AHARBE
] A5 R 1.108 6 nm, V85 770 43— 4 i 8 i 7 1 4
HEZ 1] AW 1R — 4R 55 S5 7 A {[(n-Bu)N]
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Symmetry codes: A: —x, —y+1, —z+1; B: —x—1, —=y+2, —2+42; C: x+1, y—1, z—1; D: a—1, y+1, z+1; E: —x+1, —y, —

B2 ALS W 1 U LT 1 R A — 245 0 R 2

Fig.2 View of the 1D zigzag chain structure extending along [111] direction in 1

[W,0,86CugBry (4,4 -bipy)s]}, 2 H (19 — 4E 45 1A 5 X 1]
T, A P {[(n-Bu)N][W,0,8CusBr, (4,4 -bipy)s]}.
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Wr (4 4,4 -bipy[Cu(1)u-4,4" -bipy-Cu(1B)] 3 i% A
[FIY Cu J5iF, X AT fE 2 i 0 57 24 e 1 2 [R] 37 BH 18
B, AERR 1 B )2 B — AR VIR R Y
TRV 5 AR T T A A HE AR R B A R
W AR EAE
23 HXiERMELHH

WA 1 R U AORI SO U B R AR
23 S 88 R JL I A R B R AL, 1 ROE T
DMSO,DMF #2576 1 12050 6%
16021411807 em™ &R 4,4' -bipy R 45 4z gh2-24
924 em™ Ab 2 W=0 HIIHAGIRZNM 441 em™ Ab Ky W-
S M 45 PR 5112 2 088 em™ Ak H % HE NCS-1) 4 45
PeBhee2l A 1 JTER T LI S s T
A3,

K301 R E L, W IZ T A ) 1
g7 3B RESE, B EAEIRS 178 C, X
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Fig.3 TGA curves for 1 under a dinitrogen atmosphere

Je— AR E 2 AN R R o F i R R LT
WHN 1629% (HIRMH 16.17%), 5 2 2 M
178~323 °C, XA~ 8 WA 2%  WIB HEWT AT gy 2
ANBE A 1 R B 5 1 1.5 A 4,47 -bipy Fl1 1A I Ak
NCSHL[F R E R T#, KEH IR 42.79%3 8
18 :41.56%), %5 3 P32 B K[ WOS,Cus] /3 it i 72 | fi
LRI ERE H 4 LR 31.79% , AT RER WCuy(BE e
{8 :32.52%).,
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