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Hydrothermal Synthesis and Crystal Structure of One-dimensional Chain Coordination
Polymer {Co(phen)(H,O)[CsH ,(COO),]},.- (CH;0H), Bridged by Camphoric Acid

XU Zhi-Feng® KUANG Dai-Zhi

ZHANG Fu-Xing WANG Jian-Qiu

(Department of Chemistry and Material Science, Key Laboratory of Functional Organometallic

Materials of College of Hunan Province, Hengyang Normal University, Hengyang, Hunan 421008)

Abstract: A novel cobalt(ll) coordination polymer {Co(phen)(H,0)[CsH4(COO),]}, - (CH;0H), has been hydrother-
mally synthesized by the reaction of (15,3R)-1,2,2-trimethyl-1,3-cyclopentanedicarboxylic acid [(15,3R)-camphoric

acid, CgH,(COOH),]|, 1,10-phenanthroline (phen) and hydrous cobalt sulfate in the solvent mixture of water and

methanol. Crystal data for this complex: monoclinic, space group P2,/n, a=1.23033(11) nm, 6=1.363 18(12) nm,
¢=1.38891(12) nm, B=106.5700(10)°, V=2.2327(3) nm’, D,=1.450 g-cm>, Z=4, F(000)=1 020, final GooF=1.057,
R,=0.049 0, wR,=0.1429. The cobalt(Il) ion is six-coordinated with two nitrogen atoms of one 1,10-phenanthroline

molecule, three oxygen atoms from two camphoric acids and one water oxygen atom, forming a distorted octahedral

coordination geometry. Adjacent cobalt(ll) ions are bridged by (1S,3R)-camphoric acid groups, resulting in a 1D

chain structure. CCDC: 727758.

Key words: cobalt(ll) coordination polymer; hydrothermal synthesis; crystal structure; (15,3R)-camphoric acid
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Mrali ; (1S,3R)-1,2,2-= H 3k -1 338 ke — R
[(1S,3R)-fa i R | fb 2 4, X% . H 7 5 FTIR-
8700 £L 4N AL (4 000~400 ¢cm™), Bruker SMART
1000 CCD . AT 54, PE-2400(ID %! T % 43 B4,
1.2 RUEREYWHEN

J6# 1.0 mmol (1S,3R)-1,2,2-=H1 -1, 3-31 %
i R T 20.0 mL W EEAKIR G,
NaOH #4192 pH=6~7, A 0.5 mmol CoSO,
TH,0 F1 1.0 mmol SBAEME M, B+ 5 45 H AL A 25 mLL
KRBT, F 150 CCRNE 120 h, B2 = ik
Ja PR ERA AR LR P CiHsCoN,0
I EAH (%) . C 56.63,H 5.74 N 5.74; S MMH (%) . C
56.81,H 5.80,N 5.69, IR EZWILIE w/em™) 4.
3411(m),2 954(s),1 587(s),1 541(s),1 514(m), 1 458

(w),1425(s),1 396(s),1 286 (m),1 172 (m),1 103 (w),
848(m), 808(w), 727(m), 642(w), 503(w).,
1.3 BEUREYREEHRNE

e U ST A 0.45 mmx0.28 mmx0.18 mm Y 51
it , 1 Bruker SMART 1000 CCD . & AT S #4747
S FE 296(2) K N Mo Ka 95£6(1=0.071 073
nm), Pk o~0 577 X 2.46° <<25.50°50 [ P 3
W 16 804 AT 5 A5, Horh 4 161 A0 37 47 5 A
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i BF e/ R IEIEIE . R1=0.049 0 Fil wR,=0.1425,
w=1/[o*(F)+(0.093 0P’ +1.74P), K. tf P=(F2+2F2)/3,
(A/0),=0.004,5=1.057, (Ap),.,=2 085 e -nm~ Hl(Ap),5,
=609 e-nm>, A KA EEAE LK 1,

CCDC 727758,

x1 BREYHNREFHIE
Table 1 Crystallographic data for the title complex

Empirical formula CysHxCoN,Og
Formula weight 4874

Color Mauve

Size / mm 0.45%0.28% 0.18
0 range for data collection / (°) 2.46~25.50
Crystal system Monoclinic
Space group P2i/n

a/nm 1.230 33(11)
b/ nm 1.36318(12)
¢/ nm 1.388 91(12)
B/ 106.570 0(10)

V / nm’ 2232 7(3)

D/ (g-cm™) 1.45

4 4

FI000) 1020

# (Mo Ka) / mm™ 0.811
Reflections collected 16 804
Independent reflections 4161

Final GooF 1.057

Ry, wR, (1520(1)) 0.049 0, 0.142 9
R., wR, (all data) 0.059 6, 0.152 9
Largest difference peak and hole / (e-nm™) 2 085, -609
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Free menthol molecules are omitted for clarity
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Fig.1
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1D chain structure of the complex

—x+1/2, y=1/2, —z+1/2
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Fig.2 Packing diagram of the complex in a cell

k2 BEYNEIZBKIER
Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

M1 A RS S PO AR ES AR IER
k3§ (1R, 3S)-f ik FR AR | 7K 43— F1 H B 4 - 44
B, FFIERLT AR (D ES ¥ A ol | DARE G R AR |
SRS RN K A3 F R BCAA AR G TR AR Ay 5 3 11—
AEFERBCA R G, BAEME 75 1 A 4BIER i
G 2 AN N T 1A 0 B2 AR
G2 1) 3 AR O B T8 oS Be A i) 28 TE /\ T A
g5k, H 0(1).04).05) N TR EAE ,0(2)
FUNQ2)AL Tl ey 467 8 % 38 A7 0 L7 5 AR O(1)-
Co(1)-0(4).0(5)-Co(1)-0(4) N(1)-Co(1)-O(5) F O(1)-
Co(1)-N(1)43 7 7 96.00(9)° .59.78(9)° .90.01 (10)° il
114.69(10)°, &5 1 360.48° (4 3 360°), & B 0(1),
0(4).0(5) N(1) .Co()JL-F-7E [a] —A~F 1 |,

B ALE R 0Q2) 54 T AR IE AL E 1 04).0(1),
O(5) Fll N (1) 7 Bic A7 5 £ 53 3 R 0 (2)-Co (1)-0 (4) =
103.77(10)° .0 (2)-Co (1)-0 (1) =88.66 (9)° .0 (2)-Co (1)-
0(5)=92.49(10)° F1 0(2)-Co(1)-N(1)=89.30(10)° , i 1
MRS 9008 £ Tl Ji 3 AN Y45IE T 90°, Al i B
1) N(2) 5 4b F o 38 078 1 04).0(1) . 0(5)F1 N(1)
B A5 5 A 43 901 R N(2)-Co(1)-0(4)=90.83(10)° .O(1)-
Co(1)-N(2)=90.76(10)° ,0(5)-Co(1)-N(2)=94.12(10)° il
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0.201 9(2) Co(1)-N(2)
0.208 0(2) Co(1)-0(4)
0212 13) 0(2)-C(13)
0.214 2(2) 0(3)-C(13)
88.66(9) 0(2)-Co(1)-N(2)
89.30(10) 0(1)-Co(1)-N(2)
114.69(10) N(1)-Co(1)-N(2)
92.49(10) 0(5)I-Co(1)-N(2)
155.29(10) 0(2)-Co(1)-0(4)
90.00(10) 0(1)-Co(1)-0(4)
128.3(2) C(1)-N(1)-Co(1)

0.214 7(3) 0(4)-C(27) 0.126 8(4)
0.220 8(2) 0(5)-C(27) 0.125 0(4)
0.127 2(4) 0(4)-Co(1)" 0.220 8(2)
0.123 7(4) 0(5)-Co(1)’ 0.214 2(2)
165.37(11) N(1)-Co(1)-O(4) 147.06(10)
90.76(10) 0(5)i-Co(1)-0(4) 59.78(9)
77.67(11) N(2)-Co(1)-0(4) 90.84(10)
94.12(10) C(27)-0(4)-Co(1)" 88.92(19)
103.77(10) C(27)-0(5)-Co(1)" 92.41(19)
95.99(9) C(13)-0(2)-Co(1) 130.8(2)

126.903) (3)-C(13)-0(2) 124.403)

Pt 172, y+1/2, —z+1/2; 1

—x+172, y-1/2, —z+1/2.

x®3 BEEYHNERBEKMER
Table 3 Hydrogen bond lengths and bond angles

D-H---A d(D-H) / nm dH---A) / nm d(D---A) / nm £ (DHA) / (°)
0(6)-H(6)---O(1)" 0.085 0.207 0.291 9(15) 177.4
O(1)-H(2W)---0(3) 0.084 0.184 0.265 5(3) 162.6
O(1)-H(1W)---O(4)" 0.083 0.194 0.275 0(3) 164.4
Boatl, y-1, 2 N =172, —y+3/2, 2-1/2.
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N(1)-Co(1)-N(2)=77.67(11)°,,

3 X Ab TR AL E Y T BC AL B R O(2)-
Co(1)-N(2)=165.37(11)° ,0(1)-Co(1)-0(5)=155.29(10)°
F1 N(1)-Co(1)-0(4)=147.05(10)°, — & #WE T 180°,
LA 3 41 0(2) .Co(1)F1 N(2),0(1) .Co(1)F1 O(5),
N(1).Co(1)Fl OA)HATE—FFHL |-,

AN TRV BE A7 7 2 1R i 4t 5 Al (1) 5 1~ =2 Tl
KA — &1 225 . Co(1)-0(2)=0.201 9(2) nm,Co(1)-
0(4)=0.220 8(2) nm . Co(1)-0(5)=0.214 3(2) nm , -1 JE
FOHE A7 B8 K B I T X0 e o U G, 7R
A 77 T AR AT B 5 225 51 80 TR 2L A7 T 0(5)-C(27)-
O(4)A 118.9(3)° 1M HL ik & L A2 H 0(3)-C(13)-0(2)
M 124.4(3)° , RUPRIL IR IE KB A5 |2 A 48U
T2 B —E S, DL SRR IR KR 73
TR LI I 25 B (D B BL A28 i id T 3 7k
TIEER WU I 3 BE A7 5. 1 559 T DL O UL 47
(L 7 e

BCS W P A e S . A R AR v R I5C A7 FY
2 B AU 5 43 v R T S 7K o U R R R
O(1)-H@2W)---03)# K 0.265 5(3) nm, # fi 2~
162.6°; AECAL 1 H B 5 0 b 9 A7 7K 3 i &
ROk, 06)-H(©6)--- O (1) 8K 2 0.29 19(15)
nm, SN 177.3°; 1A B A 6k -5 5 22 1] 058 2o
SRR AR R B 3% R R i AR S5 48, 0(1)-H(1W)
OB 0.2750(3) nm, BEA N 164.4°,
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