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Synthesis, Crystal Structure and Properties of Phenylterpyridyl
Cobalt() Complex with Vanadium-Oxygen Chain Anion
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Abstract: A phenylterpyridyl cobalt(ll) complex with vanadium-oxygen chain anion {[Co(PhTPY),]V;0,3H,0},
(PhTPY =4" -ph-2,2" :6" 2" -terpyridine)was synthesized under the hydrothermal condition. The structure was
characterized by elemental analysis, IR and X-ray single crystal diffraction. The crystal structure of the complex
belongs to monoclinic system, space group C2/c. Thermal stability, photoluminescence property and magnetic

susceptibility of the complex have been investigated. CCDC: 773121.
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1.1 KFENEE

4 R HE2 216" 2" - = HKMLBE (PhTPY =4’ -ph-
2,2":6",2"-terpyridine)¥% SCHRI5 v G A, H B iR
Yok oy Bral, 525 K = IRZE K, 208G AE
Nicolet 5700 FTIR L4 G1E 4L (KBr /& A )(Thermo
electron Corporation) [ | JCZ 43 H1 FH Perkin-
Elmer240C % 76 % 53 #7{¥ (Perkin-Elmer Corporation)
ME a5 7E Bruker Smart Apex- I1 % CCD
#im 17 14X (Bruker Corporation) I W £ | #4114t FH
MPMS-XL-7 # 14 il 4 (Quantum Design) il & |, #4
M EELE Perkin-Elmer-7 4 #A3HT AL 105
1.2 {[Co(PhTPY),]V;0,-3H,0}, & B

¥ 0.1856 ¢ (0.6 mmol) 4'-7KFE-2 2:6" 2"-=
I L WE (PhTPY),0.074 7 (0.3 mmol) Co(OAc),-4H,0,
0.070 2 g (0.6 mmol) NH,VO; 1 10 g (555 mmol) H,0,
1 mL Jo/K ZEEARUCHAF] 20 mL A 23R U 51 205
AW, TR T 165 CF L 7 d, %R )5
AR B 2 30, B 5 T /K R 0, 75 1) 20 €8 A5 B )
Z R, IR 41%, TG I CoHyCoNg

0,Vs, T3 A (%):H 3.62,C 49.00,N 8.16; 52l
(%):H 3.85,C 49.54 N 8.02, FL5 ¥ a)m o R
P o H T e gE BRI A 43 A AR A (Co (1),
BVS=2.993), 1 +5 #ir A LA (V(1),BVS=5.27;V(2),
BVS =536,V (3),BVS=5.32), IR (KBr,cm™).3 415
(broad),3 056 (w),1 606(s),1 555 (w),1 465 (m),1 413
(m), 1247(w), 1 160(w),923(s),817(s),666(s).,
1.3 {[Co(PhTPY),]V;0,-3H,0}, i & 4 & #5i £

PEHUR /N 0.16 mmx0.14 mmx0.11 mm 19 5
#tr, JH Bruker Smart Apex- Il ! CCD & AT 594, 78
206(2) K T 2R 1A 85 F s g5 LA AL 1Y Mo Ko 52k
(A=0.071 073 nm), LA @-0 FH 77 =, 1E 2.20° <0<
25.00°W Bl P9 20 4E 21 199 TS AL, Hoh ST Al
S5 57376 T (R,=0.096 1), 488U 28 Lp K IEH
ZRYG WS IE Al R S A SR ) B e s A | He P g
AR AR A bR 22 1H Fourier & U, 490k
SR T A bR B A ) Sk S B A R B A s R
B, AT hES I AS ) A
H1 SHELXTL2UEH A 2548 43 BT 84 58 1, 322 Fh A
FRAEI TR,

CCDC.773121,

F1 BREYHREFHIE
Table 1 Crystallographic data for complex

Empirical formula CypH3CoNgO V5 Density (calc.) / (g-cm™) 1.618

Formula weight 1 029.47 Absorption coefficient / mm™ 1.108

Temperature / K 296(2) F(000) 4128

A/ nm 0.071 073 Crystal size / mm 0.16x0.14x0.11

Crystal system Monoclinic 0 range / (°) 2.20~25.00

Space group C2/c Reflections collected / unique (R;,) 21199 /7 376 (0.096 1)
a/ nm 3.112(2) Completeness to 6=25.00° / % 99.6

b / nm 1.358 0(9) Data / restraints / parameters 7376/6/578

¢/ nm 2.397 3(16) Goodness-of-fit on F 0.996

B1(° 124.070(10) R indices (all data) R=0.124 4, wR,=0.173 3
VI nm? 8.393(10) Final R indices (I>20(])) R=0.064 9, wR,=0.149 4
A 8 Largest diff. peak and hole / (e-nm™) 574 and =747

2 HR5WR

21 BEYWRLIINEE

BLA P IR 35,3 415 em™ BT 9 T8 0k
U & N-H #EAFREIE ;3056 cm™ /ZJ57 3 C-H #1Y
44z 30,1 606.1555.1 4651413 cm™ 2N BE R
FIR I -C=N- -C=C-H5 424 3 ;1247 .1 160 cm™
JEMERE R C-N S 47 PR30 ;923 Fl 817 em™ /& V=0

Uity 8 () R AIE T U 5 666 cm™ J& V-0 FF 501 FRAE
W
22 BEEVMRELEN

Bl AP S8 TR 2, AT &R
JEF BB PR EE L 1, Tl 9 mh i B S 45 40 7R
R LR 2, A A LR 3,

B L1 AT AR Y TE G 0 0 e /NS X FR B T 2
H1 [ V3004 % FN[Co(PhTPY ), 3 [ BH B ¥~ i i 1
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Table 2 Selected bond lengths (nm) and angles (°) for complex

Co(1)-N(5) 0.200 4(4) C31)-NG) 0.135 7(7) V(2)-0(4) 0.174 2(4)
Co(1)-N(2) 0.201 6(4) C(32)-N(6) 0.136 3(7) V(2)-0(7) 0.174 3(4)
Co(1)-N(3) 0.213 4(5) C(36)-N(6) 0.132 6(7) V(2)-0(5) 0.172 2(4)
Co(1)-N(4) 0.214 7(5) C(26)-C(27) 0.148 7(7) V(2)-0(6) 0.159 4(5)
Co(1)-N(1) 0.214 7(5) C(31)-C(32) 0.147 4(8) V(3)-0(7) 0.181 8(4)
Co(1)-N(6) 0.217 4(5) V(1)-0(1) 0.156 3(6) V(3)-0(8) 0.161 4(5)
C(22)-N(4) 0.135 1(7) V(1)-003) 0.156 5(6) V(3)-0(9) 0.160 9(4)
C(26)-N(4) 0.135 7(7) V(1)-0(2) 0.180 3(5) V(3)-0(5)#1 0.180 5(4)
C(27)-N(5) 0.134 9(7) V(1)-0(4) 0.182 2(4)
N(5)-Co(1)-N(2) 176.79(19) N(4)-Co(1)-N(1) 99.51(18) 0(1)-V(1)-0(4) 109.4(3)
N(5)-Co(1)-N(3) 101.49(19) N(5)-Co(1)-N(6) 76.57(19) 0(3)-V(1)-0(4) 110.8(3)
N(2)-Co(1)-N(3) 76.39(18) N(2)-Co(1)-N(6) 105.98(19) 0(2)-V(1)-0(4) 108.90(15)
N(5)-Co(1)-N(4) 76.85(18) N(3)-Co(1)-N(6) 97.04(18) 0(6)-V(2)-0(5) 108.8(3)
N(2)-Co(1)-N(4) 100.72(18) N(4)-Co(1)-N(6) 153.16(18) 0(6)-V(2)-0(4) 107.5(2)
N(3)-Co(1)-N(4) 91.78(18) N(1)-Co(1)-N(6) 84.15(18) 0(5)-V(2)-0(4) 110.4(2)
N(5)-Co(1)-N(1) 105.59(19) 0(1)-V(1)-0(3) 109.5(5) 0(6)-V(2)-0(7) 108.8(2)
N(2)-Co(1)-N(1) 76.78(18) 0(1)-V(1)-0(2) 94.2(5) 0(5)-V(2)-0(7) 110.8(2)
N(3)-Co(1)-N(1) 152.38(18) 0(3)-V(1)-0(2) 122.5(5) 0(4)-V(2)-0(7) 110.5(2)

Symmetry transformation used to generate equivalent atoms: #1: —x+1/2, —y+1/2, —z+1.
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Fig.3 Space stacking structure of the complex
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Fig.1  Coordination environment of metal atoms in
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the complex
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Fig.2 View of the V-O chain structure of the [V;0,]* HK bt WE T S - T 4 BT AH L 5 B , M V- T e £
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