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Abstract: A complex {[Co (4,4 -bipy) (H,0),] * (a-Furacrylic acid), - (H,0)}, with a-furacrylic acid, 4,4’ -bipy and
cobaltous chloride hexahydrate has been synthesized by means of hydrothermal way and characterized. Crystal data
for this complex: monoclinic, space group P2/c, a=1.147 0(2) nm, 6=1.099 9(2) nm, ¢=1.111 1(2) nm, 8=97.829(3)°,
V=1.3887(5) nm®, D.=1.429 g-cm, Z=2, u(Mo Ka)=0.682 mm™, F(000)=622, S=1.025, R,=0.035 8, wR,=0.086 1.
The crystal structure shows that the cobalt (Il) ion is coordinated with two nitrogen atoms of two 4,4’ -bipy
molecules and four oxygen atoms from four water molecules, respectively, giving a distorted octahedral
coordination geometry. Adjacent cobalt(Il) ions are bridged by 4,4'-bipy groups, resulting in a 1D chain structure.
The adjacent Co(I)-Co(Il) distance is 1.147 0 nm. The cobalt(Il) ion isn’ t coordinated with a-Furacrylic acid. The
complex molecules form 2D structure through hydrogen bonds. The cyclic voltametric behavior of the complex
was also investigated. CCDC: 648243.
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(a-Furacrylic acid),*(H,0)},, H IR FlJC % 7 % i
BT T RAE, IFH XS S AT I T %
AW SR GE R | [ B X BE A 9 A B A Sk
1758,
1 SEIwEsy
RFIFILES
A 4,47 - BRMENE | SRS AR R A
4l - MR IR N A

IE% . H A HE FTIR-8700 4171 6351 (4 000~
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PE-2400(1) 24 7T 2 73 M A, Jb 507 XT4 W H W 30E
AN A, R 22 B2 B R B R A B
LK98 fil HLHL L F 0T R4
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1.1

i, PR BILL A K T A5 1 A 7
Pt 5 45 o =R R R R AR BUR R R EE S T X
RS R A T S A N T NS T N VTR
CoyH3,CoN,Oy,, T AH (%) :C 48.25,H 5.06,N 4.69;
SEIAHE (%) . C 48.20,H 5.04 N 4.67, m.p. 5 183.0~
184.5C, IR F ZW W (w/em™) N .3 421 (w), 1 643
(vs),1 607 (s),1 589(s),1 541 (vs),1 508(s), 1 489(s), 1
416(vs),1379(s),1 014(s),814(s),727(s), 698 (m), 631
(m),592(m), 532(w),457(w) , 444(w).,
1.3 MEYREERNE

PEHURST R 0.24 mm x 0.10 mm x 0.10 mm ¥
i 1 Bruker SMART 1000 CCD H. i AT S i
FTRT S S5 7E 294(2) K T H Mo Ka B85 4 (A=
0.071 073 nm), Db @~ FH#5J7 NTE 1.79° <0 <
26.45°3 [ A LI ER 7 679 AT AL, Hirp 2848
ST A7 5 45 (R,,=0.033 0),2 066 4~ AT WL AT 4 45 1>
20 (| TE5 K g MES B I, A4 Lp
TR 5 W WA GE AR 25 4 R I SHELXS-97
PRI B4R 1 25 M S 1 % 1] SHELXL-97 2
JP03 Sk S i AR U 43 50 R T A5 e [P A
) S MR BE IR R AT R PR R /N R IE B R, &
Z A B I F R,=0.035 8,wR,=0.086 1;w=1/[S*(F,}) +
(0.049 2PP+0.426 4P], Hoth P=(F? + 2F2)/3;(A/0) =
0.001;5=1.025; (Ap),.=300 e-nm™ Fl(Ap),.,.=—331 e~

— R F] 25 mL KIS N WAL TE  ams, AW RIEREEIES T 2% 1,
WAEE R YE . T 180 CIHIR M 12 h, RIGHE =% CCDC: 648243 .
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Table 1 Crystallographic data for the complex

Empirical formula CH3CoN>O V / nm? 1.388 7(5)

Formula weight 597.43 D/ (g-cm™) 1.429

Color Red A 2

Size / mm 0.24 x 0.10 x 0.10 F(000) 622

0 range for data collection / (%) 1.79~26.45 (Mo Kat) / mm”™ 0.682

Crystal system Monoclinic Reflections collected 7 679

Space group P2,/c Independent reflections 2 848 (R;,=0.033 0)

a/ nm 1.147 0(2) Final GooF 1.025

b/ nm 1.099 9(2) Ry, wR, [I>20(])] 0.035 8, 0.086 1

¢/ nm 1.111 1(2) R, wR; (all data) 0.059 8, 0.100 2

B1() 97.829(3) Largest difference peak and hole / (e+nm=) 300, =331
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J& TS a-W N R (C,H,OCH=CHCOOH)
2 TR R BR A 247 4R S Wi | 5 AR -1k g T
I TR 1R 6 118) X B A 408 R 3l W I v =1 474 em™ #H
Wi shi b, WHRRASS5RA,; iawh
4,47 TR IE ()RR AE TR WS 04 73 0N 1592 .1 407,807
609 cm™ FFIT SN E T 1589.1416.814.592 cm™,
DR AR A AT I R 2 4 47 TR I E 1) LR T 5 ()
LB A0, 7E 532 em™ Al 444 em™ 20 BE T Co-O
H1 Co-N FFAE I Wi dgts!
22 EEVWHBRELEN

L& W53 1 2540 SR 25 7 DL AL 1
HEAH TR 2, BLG W E Y] T 3R 3,

M1 AR, BEG W or Tt 4 47 BRI IE (1)
e/ Y i — 4 JC PR A 4 | 4 5 % 2 ) 38 2o &
SRR BN TIC A WL i T 4ERDIRSSH A
45428 B T Co(lD-Co(AY #E 2 4 1.1470 nm, 0>
DB 5 2 ARG 4,47 -BRILIE 2 F R A 2 4>
N 5T K 4 DK AF i 4 SRR F RO TE RS
Pe A7 1 28 2 N AR S5 4 He 0(1),0(2) LO(1A)F1 O
QAR TFARIEAE N NAZE TR A& 01)
-Co(1)-0(2) ,0(2)-Co(1)-O(1A) ,O(1A)-Co(1)-O(2A) F O
(2A)-Co (1)-O (1) 8 £f1 43 5 24 91.22(8)° .88.78 (8)° .
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Fig.1  View of the molecular and chain structure of

the complex

91.22(8)° Fl 88.78(8)°, &L # £l ly 360°, K W] 0(1),
0(2) .O(1A) ,OQA)F Co(1)7E [F]—AF-Ti b, HA- 1
J7 N 11.251 8x+0.240 3y+0.017 12=5.733 5,N(1)#|

ZOF T EE B R . -0.21722 nm,, A0 TRl 47 5 1 N

()5 AT IRIENLE B 0(1).02) O(1A)FT OQ2A) A #E

4351 R :N(1)-Co(1)-0(1) 90.61(7)° N(1)-Co(1)-0(2)

87.71(7)° N(1)-Co(1)-O(1A) 89.39(7)° Fl N(1)-Co(1)-

0(2A) 92.29(7)° ; T A3 Tt ] £ & 19 N(1A) 5 N(1)AH
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Co(1)-0(1) 0.206 68(17) Co(1)-N(1) 0.217 41(17) 0(5)-C(9) 0.135 8(4)

Co(1)-O(1A) 0.206 68(17) Co(1)-N(1A) 0.217 41(17) 0(5)-C(12) 0.139 7(4)

Co(1)-0(2A) 0.207 38(17) 0(3)-C(6) 0.125 4(3) C(6)-C(7) 0.149 2(3)

Co(1)-0(2) 0.207 38(17) 0(4)-C(6) 0.125 9(3) C(7)-C(8) 0.130 8(3)
0(1)-Co(1)-O(1A) 180.0 0(24)-Co(1)-0(2) 180.0 0(1)-Co(1)-N(1A) 89.40(7)
0(1)-Co(1)-0(2A) 88.78(8) 0(1)-Co(1)-N(1) 90.61(7) O(1A)-Co(1)-N(1A) 90.60(7)
0(1A)-Co(1)-0(2A) 91.22(8) O(1A)-Co(1)-N(1) 89.39(7) 0(24)-Co(1)-N(1A) 87.71(7)
0(1)-Co(1)-0(2) 91.22(8) 0(24)-Co(1)-N(1) 92.29(7) 0(2)-Co(1)-N(1A) 92.29(7)
0(14)-Co(1)-0(2) 88.78(8) 0(2)-Co(1)-N(1) 87.71(7) N(1)-Co(1)-N(1A) 180.0

®3 BAYHSHE
Table 3 Hydrogen bond lengths and bond angles
D-H---A Symmetry code D-H / nm H-A / nm D---A/ nm ZDHA / (°)

O(1)-H(1A)---0(6) X, ¥, 2 0.086(3 0.184(3) 0.269 5(3) 176(3)
0(1)-H(1B)---0(3) 1, —1/2+y, 1/2-z 0.085(2 0.187(2) 0.271 6(3) 173(2)
0(2)-H(2A)---0(3) 1w, 1y, 12 0.084(2 0.186(2) 0.270 2(3) 173(2)
0(2)-H(2B)---0(4) x, 12—y, —1/2+z 0.085( 0.188(2) 0.272 7(3) 176(2)
0(6)-H(6A)---0(4) X, y, ~l+z 0.086(2 0.193(2) 0.277 1(3) 168(3)
0(6)-H(6B)---0(4) 1w, 1y, 12 0.086(2 0.206(3) 0.287 8(3) 161(2)
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XFF AR I8 F T O(1)0(2)0 (1A)0 (2A) 2K Ui 2 XT #5153
A7, 3 KA T X A A0 SRR B A . O(1)-Co(1)-
O(1A) 180.0° N(1)-Co(1)-N(1A) 180.0°F1 0(2)-Co(1)-
0(2A) 180.0°, EfITH#RAE T 180.0°, X BB Co(1)[m] Hif
f2F 3 A HZ 0(1)O(1A) N(1)N(1A) .0(2)0(2A) I,
Co-0 B A 22 5 . Co(1)-O(1)Fl Co(1)-O(1A) 5 K AH
ZEH A 0.206 68(17) nm , Co(1)-0(2)F1 Co(1)-O(2A) #
KAHEEER K 0.207 38(17) nm, HiI & W45 F /5 &, Co(1)
-N(1)F Co(1)-N(1A)BE K AHSEHB 2}y 0.217 41(17) nm,,
L E 53 A i B s S 5 4 v B — > Co(D 5 6 ST
(A o A AN W VA DA AN TR A T D A N
PLREY T o-PK IR N TR A Z 5B, Bl it
AHAEAEAE TR AW FEA 7 v i far
HAEH]

BC & W A7 A W SR T -1k TR TN O
i AR I R 4B 1 5 IE A5 K R i S K o 5 A
SR % 2k . 0(1)-H(1B)-+-0(3) 0.271 6(3) nm,
173(2)° .0(2)-H(2A)---0(3) 0.270 2(3)nm, 173 (2)° .
0(2)-H(2B)---0(4) 0.272 7(3)nm, 176(2)° .0(6)~H(6A)
+0(4) 0.277 1(3) nm,168(3)° .0 (6)-H (6B)--- O (4)
0.287 8(3) nm, 161(2)°; 43 11 {1l 25 7K 15 e o7 7K =2
I i VB A 2 Ok .0 (1)-H(1A)--- O(6) 5 K
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Fig.2  Cyclic voltammograms of the title complex
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