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X S B G RTHER15 E0 0 4 JRAT HUEE | [ Co, (m-BrPhIDC), (H,0), ]+ H,0}, (REA4 1) #E4T T 41 B AIZ;
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1.1 RFFRmK (28

B P A R SR IE S Al 27 SCER09 ] 1A 6 L T A PLBCAR m-BrPhH,IDC.

JCE ML € [ Flash 1112 BT 7L 214863 A KBr 7 400 ~4 000 em ™' L [l Y 7F Bruker
Tensor 27 BILLAMGIEAL I 5E ; #4538 R F NETZSCH STA 409PC [R]85 #4043, 28 SAUAE, THIl 3R
10 °C/min; B3 X $12 777454 (PXRD) 3% F PANalytical X’ pert PRO % X 545 ¥ A A7 44400 2 ( Cu-Ker, A =
0.154 178 nm).

1.2 { [ Co, (m-BrPhIDC), (H,0),] - HZO},,(HE’S’% 1) sl &

# CoCl, - 6H,0 (0.011 9 g,0.05 mmol) ,m-BrPhH,IDC(0.031 2 g,0.1 mmol) A £ 3 mL Z I 4 mL 7K
HATIR G B+ 15 min 5340 0. 1 mol/L NaOH ¥ 0. 5 mL. 4kZL45+,: 3 min J5 , % IR G % £ 125 mLY
ARG A5 AT AN SN O 28 v, JE S vy 42 B TR N, S8 1R 2 150 °C L fER 4 d J5, LU/
10 °C [y B Rl 9% 28 2 0 K SOy 22 B 15 B2 e Btk fid  FHZE IRV G AR T, 7= % 45% . T
Z /0 C,H,,Br,Co,N, 0, &, BB (% ) M. C, 28.18;H,2.56;N,5.98; SZI{E (% ) H:C, 28.64;H,
2.35;N,5.77.1R (em™',KBr): 3 334, 2901, 1 957, 1 605, 1488, 1413, 1271, 1221, 1123, 1 069,
1 007, 996, 885, 861, 816, 799, 787, 738, 694, 677, 655, 547, 511, 488, 441.

1.3 Bk

e/ 0.20 mm x0. 18 mm x0. 10 mm [ B 5 7E Bruker Smart APEXII CCD fi7 5% % 2 mAb i)
Mo-Kaw 52k (A =0.071 073 nm) #FATIAE . SRS R H B, OF S i BOR Y I, #ie 45 ) S Pk i
FHEIE. feJa K a5 B /N ks MKHE T SR A AT 5 i R A7 e/ N ik AR Ak, B S i SR FH 4% 1o () 2 4
BHE A SHELXL-97 F )50 SRR, A9 1 S8 =07 i &R, 2SI PR-3. i
ZHH: a=2.4619(4) nm, b=2.461 9(4) nm, ¢=1.393 8(3) nm,a =90°, B=90°, y =120°, V=
7316.0(20) nm’, Z=9, D, =1.914 mg/m’, u=4.047 mm ™", F(000) =4 167. fHZ&mEH T R=0.0647,
Rw =0.151 9. Fit &% 1 (1) R BLE K Fdff L3 1,CCDC; 1 015 604.

1.4 #ERAYNER

F 1 SQUID Quantum Design MPMS-5 FI{Y 2$7E 1 000 G By3738 F , 76 2 ~300 K JEJEJEHE N, & 1l &

Yy 110 2 SRR S A SR, A REEE 12 Pascal FBGHAT IOBERSIE .

2 HR5H®
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VST U R EE AN K, D AN B IR AR 25 5 5 4 @ R R N AT BIUTTE , ASF) T 48 B 5 7=, i 7K B (5 54
O SR F A U AT B = ) A 3 5 AR, AT SR, K IS S RIT 32 s i R R LA 2%, O T R R
HR PR ) PR T BN S G AR I R VRS R FH A LR 48 K S 0 I 49 3 1) B AR S 6 2 1y < S
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JIT A AR 0 S 2% A 4 B bR e, T PR LT
2.2 mEYWIMWREEHE
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PRI 4 ARIE AT 2 MR TOR A 2 ALK
Co(1)—O0 4K (0.208 1(4) ~0.218 0(4) nm) #iF T

Co(2)—O0 4 (0.200 7(4) ~0.221 0(6) nm). Co(1)—N(1)

A Co(1)—N(2)#1 BEE K 2%~ 0.209 7 (4) nm FI

0.2105(4) nm. Co (1) B TR B A 5 M 7 83.3(2)° ~

172.55(13)°, i Co (2) B T J& Fl 9 8 f8  86. 0 (2)° ~

180. 0(4) °, #5A7 I fi B 1./ AT 759 52 7 90° 1 180° , 7T UL 2§ “*o'

PR TS I 1\ T VAR TR0, R4 0 AR B TFAE IR 25 3 AR T

f) m-BrPhIDC” BIMALA 1, = k0,0 i kN, O BERBGHFIE T, B et L Colll) & 7o mbniin

AT LA LRI ZE S5 K, 0 2 R M ¢ 7 ) 9 4 T HE Fig. 1 Coordination environments

VI T LA EE R, 5 — A B B FRAR S # S22 1 6 A7 BLEC of Go(IL) cations of polymer 1

VR 45 75 B JE T B AL TT PR O G54, S22 o 224 WL

B VAATRIE A 0TI B T TG PO 8 , 30 1 B 2 I o ML A 10 326 B T B, T 245 100 8 4R 1 SR 3R AR 41

BT RAEK. O T T A AR T A IO 454 4 T TS S ¢ 7 1 O AR (1 3) . A — AN WL

KB T 3 A RIEF B2 R I FE8E T 2 AN, S8 Ak 5> T 28, Bifk m-BrPhIDC? ™ 5 fi = i%

PR, Co( 1) JELF- 7 MOVGE B 105 2, BT LIS B 40P 3 B (1 AL i M.

K1 mad | B3R5 RAHEA
Tab.1  Selected bond distances and angles for polymer 1

feoxit i/ | e i/ | e B/
Co(1)—0(2) 0.208 1(4) || Co(1)—0(4)#1 0.209 2(3) || Co(1)—N(1) 0.209 7(4)
Co(1)—N(2)# 0.2105(4) || Co(1)—0(6) 0.214 4(4) || Co(1)—0(5) 0.218 0(4)
Co(2)—0(1)#2 0.200 7(4) || Co(2)—0(1) 0.200 7(4) || Co(2)—0(3) 0.203 6(4)
Co(2)—0(3)#2 0.203 6(4) || Co(2)—0(7)#2 0.221 0(6) || Co(2)—0(7) 0.221 0(6)
b2 /() || fhaesE Hh/(0) || fbiF /()
0(2)—Co(1)—0(4)# 172.55(13) || 0(2)—Co(1)—N(1) 78.94(15) || O(4)#1—Co(1)—N(1) 100.73(15)
0(2)—Co(1)—N(2)# 108.89(15) || O(4)#1—Co(1)—N(2)#1 78.43(14) || N(1)—Co(1)—N(2)#1 105.06(16)
0(2)—Co(1)—0(6) 86.07(16) || 0(4)#1—Co(1)—0(6) 86.49(16) || N(1)—Co(1)—0(6) 90.38(19)
N(2)#1—Co(1)—0(6) 160.09(18) || 0(2)—Co(1)—0(5) 87.07(17) || 0(4)#1—Co(1)—0(5) 92.45(18)
N(1)—Co(1)—0(5) 165.04(17) || N(2)#1—Co(1)—0(5) 84.38(16) || 0(6)—Co(1)—0(5) 83.30(2)
0(1)#82—Co(2)—0(1) 180.00(4) || O(1)#2—Co(2)—0(3) 87.08(15) || 0(1)—Co(2)—0(3) 92.92(15)
0(1)#82—Co(2)—0(3)#2 92.92(15) || 0(1)—Co(2)—0(3)#2 87.08(15) || 0(3)—Co(2)—0(3)#2 180.00(2)
0(1)#2—Co(2)—0(7)#2 94.00(2) || 0(1)—Co(2)—0(7)#2 86.00(2) || 0(3)—Co(2)—0(7)#2 89.31(18)
0(3)#2—Co(2)—0(7)#2 90.69(18) || O(1)#2—Co(2)—0(7) 86.00(2) || 0(1)—Co(2)—0(7) 94.00(2)
0(3)—Co(2)—0(7) 90.69(18) || 0(3)#2—Co(2)—0(7) 89.31(18) || 0(7)#2—Co(2)—0(7) 180.00(4)

XFRAD: # v —y+1/3, x-1/3, —2+2/3; #2, —x+1, -y, -z

B2 BedliEchhryaeg =fmMAREH
Fig.2 The layer structure of polymer B3 medldieit A

1 along the c-axis Fig.3 The topological graph of polymer 1
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ALK B A 16.92% B (AN 15.40% ) ; bl 30— 508 i 1E F o A%, R & T 389.3 C 5,
FHREE =BV AR TR, 3 552.4 C oMk, BKRT R 57.49% , %R T4 HLEL & m-BrPhIDC® ™ f) #4453 fift ,
WEERS YR YIE. W5 B —MMEE &, UL R FE O 24500, 159 21 /Y I8 sk i HE DU
3CoO (HB{E Hy 24.01% MR AE H 25.59% ). ) DSC £ n] LIE ), 7E 150. 6 °C 1 231.3 CAHPA/IMEL
I TE 459. 6 CH — DRI, 73510 BEE FCA Y 1 A it 7.
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2 [0
I Tf“_z 'TE
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LE[SE
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_J 100 200 3007f‘c 400 500 600 700
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20/ Fig.5 The thermal analysis curves of polymer 1
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Fig.4 The PXRD patterns of polymer 1
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3 #ip
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Fig.6 Plots of y, 7 and y,;' versus T for polymer 1
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Synthesis, Crystal Structure and Properties of a 3D Co( I )| MOF

DANG Ming—anl’2 ,  ZHONG Yuan-hao', GAO Rui-min', LI Gang'
(1. College of Chemistry and Molecular Engineering, Zhengzhou University, Zhengzhou 450001, China;
2. Henan Province for Drug Evaluation and Certification Center, Zhengzhou 450004, China)

Abstract: A 3D metal-organic framework (MOF), {[ Co, (m-BrPhIDC),(H,0),] - H,0}, ( polymer
1) was solvothermally prepared through the reaction of 2-( m-bromophenyl) -1H-imidazole- 4 ,5-dicarbox-
ylic acid ( m-BrPhH,IDC) with CoCl, + 6H,0. Its molecular structure was characterized by infrared
spectroscopy, elemental analysis, PXRD and X-ray single crystal diffraction. The results showed that
Co’" atoms were connected by m-BrPhIDC’~ ligands to form a complicated 3D solid-state structure. The
thermal and magnetic properties of polymer 1 were investigated as well. Magnetic measurement showed
that the antiferromagnetic coupling between the Co( I ) ions in polymer 1 could be observed.

Key words: imidazole dicarboxylate; cobalt( II ) ; MOF'; crystal structure; property



