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Syntheses and Crystal Structures of Two Complexes (Cu(l) and Co(ID)
Based on 2,3,5,6-Tetrabromoterephthalic Acid

LIU Yan GAO Ling-Ling LV Xu-Yan LIU Jian-Feng HU Tuo-Ping*
(Department of Chemisiry, North University of China, Taiyuan 030051, China)

Abstract: Two metal-organic complexes, namely {|Cu(phen),(TBTA)|-CH;OH-H,0}, (1) and [Co(HTBTA),(phen),]
(2) have been constructed from 2,3,5,6-tetrabromoterephthalic acid (H,TBTA) and 1,10-phenanthroline (phen)
ligands in the same method, then characterized by elemental analysis, single-crystal X-ray diffraction, IR and
thermal gravimetric analysis (TGA) techniques. Their crystal structures show different structure motifs: 1D chain

(1) and mononuclear molecule (2) metal-organic networks, respectively. The 3D structures of the 1 and 2 are

constructed by hydrogen bonding and 7-7 interactions. CCDC: 854134, 1; 854133, 2.
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0 3] = 2MRBEEA FEE WIS E 1 FR), v LAY
Sk A g R RRING R A,
ST BT A A S e DR PRAUIESUR RS R L ST
L T ot 2 e e SRS, M5 e A0 A
o o g gy X IO 4 B R, T
RO, ROLAESEE I B R e e o ohen P AR RC(LBLART LIKLIE 25 F fEAL i — 4
G E T AR G R A, AT a0 WO TR ST TP I o A 11
o LT Byt g VPR R R AR DA
WA W TE ST B b ke = e (HTBTA) RIS AR R Wi (phen) 5 2 1 62 %
(HLTBTA) R BLAT DL AR, — i b Fafig o000 [ 2 DB ILAEE 80 {[Culphen)(TBTA)|
’ ’ ’ ' -CH;0H - H,0}, (1) F1[Co(HTBTA)(phen),] (2), I X I

Wk B 1 .2011-11-28, Wt ki H 1.2012-05-10,
PS4 [ BRRH A VE TR (N0.2011081022) % B 0L H
*H KR A . E-mail : hutuopingsx@yahoo.com.cn



1624 Jx Hl fk

/
M—O
M—0

o :
0—M
: 0
\
M
/
d
/
M

B 1 TBTAZ I fie {37 45 5

Fig.1 Schematic presentation of the coordination modes in TBTA*
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Table 1 Crystallographic data and structural refinement summary for complexes 1 and 2

Complex 1 2

Empirical formula Cy3HBr,CuN,Og CoH sBrsCoN,Og
Formula weight 953.73 1380.76

T/K 296.15 296.15
Wavelength / nm 0.071 073 0.071 073
Crystal system Triclinic Monoclinic
Space group Pl 2

a/ nm 0.926 4(2) 1.630(3)

b/ nm 1.075 9(3) 1.012(2)

¢/ nm 1.699 0(4) 1.433(3)

al() 93.483(4)
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Zk1
B/ 93.053(4) 113.226(18)
v /(%) 106.781(3)
V / nm® 1.614 0(7) 2.172(8)
A 2 2
D./ (g-em™) 1.962 2.111
p/ mm™ 5.681 7.809
F(000) 930 1314
Crystal size / mm 0.34x0.20x0.18 0.31x0.23x0.14
20 range for data collection / (°) 2.4~56.32 4.86~56.52
Index ranges “2<sh<12,-14<k<14,-22<1<22 21<h<2l,-13<k<13,-19<[<18
Reflections collected 21 786 14 650
Data / restraints / parameters 7868 /0 /330 5340/1/278
GOF on F? 0.997 0.998
R indices (I>20(])) 0.042 9 0.046 1
wR; indices (all data) 0.099 6 0.139 8
Flack parameter 0.201(17)

k2 BEEWIM2HWEEEKER
Table 2 Selected bond lengths (nm) and bond angles (°) for complexes 1 and 2

1
Cu(1)-NQ2) 0.227 5(3) Cu(1)-0(1) 0.201 0(3) Cu(1)-N(1) 0.201 8(3)
Cu(1)-N(4) 0.199 8(3) Cu(1)-0(3) 0.239 46 Cu(1)-N@3) 0.208 07

N(2)-Cu(1)-03) 168.55(8) 0(1)-Cu(1)-N(2) 98.95(11) 0(1)-Cu(1)-N(1) 90.62(12)

0(1)-Cu(1)-0(3) 84.53(8) 0(1)-Cu(1)-N(3) 167.97(8) N(1)-Cu(1)-N(2) 77.78(12)

N(1)-Cu(1)-0(3) 91.33(10) N(1)-Cu(1)-N(3) 93.69(9) N(@)-Cu(1)-N(2) 96.33(12)

N(4)-Cu(1)-0(1) 95.43(12) N(@)-Cu(1)-N(1) 172.18(13) N(4)-Cu(1)-0(3) 94.17(9)

N(4)-Cu(1)-N(3) 81.38(10) N(3)-Cu(1)-N(2) 92.94(9) N(3)-Cu(1)-0(3) 84.1

2
Co(1)-0(3) 0.211 4(6) Co(1)-0(3) 0.211 4(6) Co(1)-N(2) 0211 5(8)
Co(1)-N(2) 0.211 5(8) Co(1)-N(1) 0.217 1(7) Co(1)-N(1) 0.217 1(7)

0(3)-Co(1)-0(3) 87.5(3) 0(3)-Co(1)-N(2) 90.6(2) 0(3)-Co(1)-N(2) 96.4(2)

0(3)-Co(1)-N(2) 96.4(2) 0(3)-Co(1)-N(2) 90.6(2) 0(3)-Co(1)-N(1) 168.3(2)

0(3)-Co(1)-N(1)’ 168.3(2) 0(3)-Co(1)-N(1) 95.003) 0(3)-Co(1)-N(1) 95.003)

N(2)-Co(1)-N(2) 170.4(4) N(2)-Co(1)-N(1) 77.8(2) N(2)-Co(1)-N(1) 95.1(2)

N(2)-Co(1)-N(1) 95.1(2) N(2)-Co(1)-N(1) 77.8(2) N(1)-Co(1)-N(1)’ 84.8(4)

Symmetry transformation: 2: ' —x, y, —z.
A
2 GR5H®

21 BEW1FM2MEHIH
2.1.1 {|Cu(phen),(TBTA)]-CH;OH-H,0}, (1)
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3 2 A Eh R 7 H AP X AR TBTA> 1 1
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All H atoms are omitted for clarity
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Fig.2 Asymmetric unit of 1

Irrelative H atoms and phen molecules are omitted for clarity and

H-bonding interaction are represented as red dashed lines
B3 B 1 — s
Fig.3 1D chain motif of 1
I (W 5 Z [0 B 1T A1 O 94.487°).,

AN TBTA> W AR B 2 A4S O B 551 25 1
RIS F iR 2 4 H R Z BB S8 AE (0
(5)-H(5A)---O(1),0(5)-H(5B)---0(4)) , % 7| H B 73+
5 CJRFERM H IR T A phen 119 N JE T
JE I T 24 (C(33)-H(33C)---N(2)) . ik 6 S5 1E H
(3% 3K R 43 [ AE — 4R AR R P 1G5 T
B N4 1R] B A ELAE

FEX — 245 2 A phen 20 T TP 2R IR 5

TBTA> AR APV 4T . Cg(1)727ST0H  N(3)
-C(21)-C(22)-C(23)-C(24)-C(32) 1 T 0> , Cg(2) & 7S T
I C(6)-C(7)-C(8)-C(6)™-C(7) -C(8)i(" 1-x,1—y,~1-z) 1)
Fil, Cg(3) & /N T I C(24)-C(25)-C(26)-C(27)-  C
(B1)-C(32)f BT 0>, iX 3 DN TCIH Z M AEAE WY 7r-r AH
HAE (R 4) 2 — 4TS E TR 10 322U (i T8
4), 2o B i S A HE A HES T Xk R I
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B 22 A 59 40 BAEH

Irrelative H atoms, TBTA* anions and solvent molecules are

omitted for clarity, " 1-x, 1-y, =1-z
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Fig.4 - interactions of 1
2.1.2 [Co(HTBTA)yphen),] (2)
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HTBTA % 1Y 2 411 2 4> phen 77 719 4 1
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B3NN EN

5 1 250 HTBTA 55+t () 3R B b 5 AR
PR IR A B I B, T A O 93.762°F1 84.146°,
phen 73 5 P £V 5 HTBTAE] 5~ H1 (9 4 B8 - T -
1T, Cg@)/&7NT0H N(1)-C(1)-C(2)-C(3)-C(4)-C(12)11
i, Cg(S) /& 7S TLIR C(4)-C(5)-C(6)-C(7)-C(11)-C(12)
1) 5T L, Cg (6) 72 75 T 5 C(14)-C (15)-C (16)-C (17)-
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Table 3 Hydrogen bond lengths and bond angles for complexes 1 and 2

D-H--A d(D-H) / nm d(H--A) / nm d(D-+A) / nm £ DHA / (%)
1
0(5)-H(5A)---0(1) 0.085 0 0.237 3 0.300 9 132.04
0(5)-H(5B)---0(4) 0.085 0 0.216 1 0.298 0 161.80
C(33)-H(33C)--N(2) 0.096 0 0.284 8 0361 2 137.29
2
0(Q)iii-H(Q)iii---0(4) 0.082 0 0.199 0 0.264 0 135.64

Symmetry codes: 2:" —=1/2—x, =1/2+y, —1-z.
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Table 4 777 interactions of complexes 1 and 2

Cgl CglJ Cgl---CgJ / nm Dihedral angle / (°) Interplanar distance / nm
1 2 0.375 07(15) 1.24(9) 0.352 98(10)

3 2 0.376 16(15) 1.55(9) 0.351 97(10)

2 " 0.375 08(15) 1.24(9) 0.354 84(4)

2 30 0.376 15(15) 1.55(9) 0.355 26(4)

4 6 0.36 49(9) 3.7(4) 0.34 55(4)

5 6 0.363 9(9) 1.0(3) 0.341 3(3)

6 4 0.365 0(9) 3.7(4) 0.340 8(3)

6 5 0.364 0(9) 1.03) 0.341 3(3)

Symmetry codes: 1:" 1—x, 1—y, —1-z; 2:" —x, y, —z.

C(19)-CROYMW Ly , FAZ T I 3 7S TCIRZ 1M
FETEBR I - A EAE (K 4, K1 5),

Symmetry code: ' —x, y, -z

K5 BaY 2 RIREH K e FIHARH

Fig.5 Crystal structure and 7-7 interactions of 2
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Irrelative H atoms are omitted for clarity, ™ —1/2—x, =1/2+y, —=1-z
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Fig.6 Intermolecular hydrogen bonding interactions of 2
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Fig.7 2D supramolecular architecture with (4,4) net
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