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Synthesis, Structures and Luminescent Properties of Two
Coordination Polymers Based on 2,35 6-Tetrafluoro-1,4-bis( triazole-
ylmethyl ) benzene and 1,4-Naphthalenedicarboxylic AcidLigands

XIE Jingyan
(School of Materials, Sun Yat-Sen University, ShenZhen 518000, China)

Abstract: Two new mixed-ligand coordination polymers based on 2, 3,5, 6-tetrafluoro-1, 4-bis
(tridazol-1-ylmethyl ) benzene ) ( Fbtx) and 1, 4-naphthalenedicarboxylic acid ( H, NDC), namely
{[Co(NDC) (Fbtx) (H,0),] - 0. 5H,NDC},(1) and {[ Ca(NDC) (Fbtx) (H,0)] « 1.5H,0},
(2), were hydrothermally synthesized and structurally characterized by single crystal X-ray diffraction ,
powder X-ray diffraction, infrared spectroscopy, thermogravimetric analysis and elemental analysis.
Single crystal X-ray analysis reveals that both 1 and 2 show two-dimensional (2D) coordination net-
works and display planar 4*-sql topologies. Moreover, their luminescent properties were also investiga-
ted as well.

Keywords: coordination polymers; mixed-ligand; crystal structure; luminescence; nitrogen heterocy-

clic; carboxylic acid
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Table 1 Crystallographic data of compound 1 and 2

Comp

1 2

Empirical formula
Formula weight
Crystal size/mm’
Crystal system
Space group
a/A
b/A
/A
o/°
B/
v/°
v/R
A
D,/ (g+cem™)
/mm”!
F/(000)
Total reflections
Independent reflections
Goodness-of-fit onF” ( GOF)
R,
R', R

Residuals/e A %)

CyyHy, CoFg N, O

0.34 x0.28 x0.26

0.0449, 0. 1604

0.632,

CysHy Cu, FgN,, 0,y
777.49 1269.98

0.24 x0.24 x0.20

triclinic triclinic
P1 P1
11.425(3) 6.935(5)
11.934(3) 10.789(8)
13.949(3) 17.517(14)
69.099(5) 93.550(15)
69.769(5) 94.434(16)
64.213(4) 97.957(16)
1558.2(7) 1288.6(17)
2 1
1.657 1.637
0.648 0.932
788 644
8752 6890
5433 4900
1.052 1.013
0.0236 0.0362

0.0885, 0.1750

-0.795 0.810, -1.300

w, 1202 m, 1175 s, 1132 m, 1031 w, 1002 m,
956 s, 886 m, 883 m, 794 w, 702 m, 652 m, 581

m, 508 m cm ™',

FHZERL ) J7 ¥ 6 B 8 7 IR Sk 2, 7= %
53% (68.6 mg, 3T Fbix); IR v: 3440 br, 3152
s, 3012's, 1615 s, 1591 s, 1534 m, 1495 w, 1458
m, 1412 w, 1364 w, 1282 w, 1202 m, 1174 s,
1131 m, 1029 w, 1001 m, 958 s, 885 m, 881 m,
795 w, 702 m, 651 m, 581 m, 507 m cm ™',

1.3 Sk Hnlik o ik

FE2T3 KIRE T, HASEpaiinafhn
Mo-Ka 514k (A =0.71073 A) DL w B934 757 X 7F
BRI S SR AT SR HE , B SADABS 472
2RI A AE , ) SAINT F2 /3 R4 747 5 i 22 19
RO, i ] SHELXS 2 R o 1 3 7 125K it
Eo (AL 10 B 0w 11125 94 N s B 0 1 < | e
ST AT I B AR, AR T A& RS
B IE, 6549 1 F12(CCDC: 2103022 F1
2103023) B iR F SR 1, B K R A
B Lz 2,
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Table 2 Selected bond lengths( A) and angles(°) of 1 and 2
Comp Bond A Bond Angle/ (°)
Col—05 2.105(3) Col—06 2.091(3)
Col—N1 2.137(3) Col —N6#1 2.145(3)
01—Col1—03 176.3(1) 01—Col—05 89.6(1)
01—Col—06 91.1(1) 01—Col—N1 87.2(1)
. 01—Col —N6#1 85.7(1) 03—Col—05 93.4(1)
03—Col —06 90.7(2) 03—Col —N1 91.3(1)
03—Col —N6#1 91.4(1) 05—Col—06 89.3(1)
05—Col —N1 92.6(1) 05—Col —N6#1 174.9(1)
06—Co—NI1 177.7(1) 06—Col —N6#1 88.2(1)
N1—Col —N6#1 90.1(1)
Cul—05 2.281(6) Col—N1 1.991(6)
Col —N4 1.978(7)
01—Cul—03 179.5(2) 01—Cul—05 88.9(2)
2 01—Cul—N1 90.2(2) 01—Cul—N4 92.3(2)
03—Cul—05 90.9(2) 03—Cul—NI1 89.3(2)
03—Cul —N4 88.2(2) 05—Cul —NI1 97.5(2)
05—Cul —N4 91.6(2) NI—Cul—N4 170.6(2)
() NN
2 F#ER5WR
——experimental 2.1 & ﬁk
R R IR G5 45 90— B AT RO
W, THC A B 328 35 0T T 57 2R 5 00 ) 5 4 5 i) B
HERREA F &AL, &) TR A [F R
 imulated (SR V51 N RV~ /S 7N R e NI S /i N T DA
REJT, o — PP 0 R AR R A4, A SC LA NI 1Y
- - e . = H,NDCFIZHERY Fhix FLARLS &, M50 T 2T Co®
o) A1 Cul P TR L 5 2, o0 4
(b) B ER R TECT 1M 2 5 iz 5
ST 1R 2 AL A I (RS ) BT AT,
—— experimental T’ﬂ—: 3446/3444 cm ™! ALI‘ EI/‘J f"ﬁﬂé;@@/ﬁ\éﬁ *@ tF' [ {E
K O—H [ Madah, 11710 em ™' b RFAE
SRR 1A H,NDC b (3 B g W e, 1561 2514
WA LR 1L, 1615 ~ 1613 F1 1366 ~ 1364 c¢m ™'
MRFTENE LA 1R 2 A AILECAA 2 BT F-1b J5 o
B 110 % o ARl X o v 4 A 3 W s 0. An A 1
o Antisted 7N, 12 B B AR AU 2 36 45 1) PXRD Y
FROEEW) BB, BERT BT A B R A SIEE
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20/(°)

B 1 1(a)12(b) iy BERE K SE PXRD

Figure 1

patterns of complexes 1(a) and 2(h)

The experimental and simulated PXRD

2.2 dhiR&EM AT

{[ Co(NDC) ( Fbtx) (H,0),] - 0. SHZNDC}”
(1) : X5k 0 T ST 26 1 45 5 F =24 & Pl
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Figure 2 (a) The coordination environment around the

Co" center in complex 1; (b) The 2D layer of

complex 1; (¢) The sql topology of complex 1
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Figure 3  (a) The coordination environment around the Cu

center in complex 2;(b) The 2D layer of complex 2;
(¢) The sql topology of complex 2
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Solid-state luminescent emission spectra of the

Fbtx ligand, complexes 1 and 2
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