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Synthesis, Crystal Structure and Properties of Two 3D Coordination
Polymers with 2,3,5-Pyridinetricarboxylate
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Materials and Processes, Tianjin Polytechnic University, Tianjin 300387, China)

Abstract: Reactions of 2,3,5-pyridinetricarboxylic acid and Mn(CH;COO),-4H,0 or Co(CH;COO0),-4H,0 under
hydrothermal conditions, yielded two new metal organic frameworks of [Mn,s(2,3,5-pta)(H,0),], (1) and [Co,5(2,3,5-
pta)(H,0)4], (2) (2,3,5-Hspta=2,3,5-pyridinetricarboxylic acid), respectively, which have been structurally charac-
terized by elemental analysis, infrared spectroscopy, thermogravimetric analysis and single-crystal X-ray
diffraction. The results of structural analysis reveal that two complexes are isostructural which both crystallized in
monoclinic system with space group of P2/c. In the complexes, 2,3,5-pyridinetricarboxylic acid ligand lost all
three protons and connected with four 6-coordinated metal ions to form a kind of three dimensional framework.

And the thermal gravimetric analysis has shown that the complex 1 is more stable than complex 2. CCDC:
969088, 1; 969087, 2.
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BLE® 2 ME M SEAY 1 &AL AL
Co(CH;C00),-4H,0 ft & Mn(CH,CO0),-4H,0, 13 %
BLEY 2 R 2L b, 73 339% (T 48 Co),
g6 E 5 1 i S AE CHNOCors (%):C,26.07;H,
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(w),544(m),
1.3 RIEMERINE

SrMIEBOT KONGE I (k1) BT
Bruker Smart Apex I CCD . qafif 54X b i 2 A
BPAZPAMI Mo Ka 572(1=0.071 073 nm)5>
5F 173 K (1)1 293 K (2) F £ 3.1°<0<27.0° (1) F
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Table 1 Crystal structure parameters of complexes 1 and 2

Empirical formula

Formula weight 362.57
Temperature / K 173(2)
Wavelength / nm 0.071 073
Crystal system Monoclinic
Space group P2)/c

a/ nm 1.313 17(3)

b/ nm 1.212 56(3)
¢/ nm 0.781 19(2)
B/ 99.734(2)

V /o’ 1.225 98(5)
Z 4

D./ (g-cm?) 1.964

F(000) 730

Crystal size / mm 0.12x0.1x0.1
0 range for data collection / (°) 3.13 to 27.00
o/ mm™ 1.622
Reflections collected / unique 5220/2622

Refinement method

Data / restraints / parameters
Goodness-of-fit on F 1.047
Final R indices (I>20(I))
R indices (all data)

Largest diff. peak and hole / (e-nm™)

CsHioNOMn, 5 (1)

Full-matrix least-squares on F?

2622/0/ 195

R,=0.036 5, wR,=0.097 2
R\=0.045 0, wR,=0.103 9
823 and -353

CsHioNO¢Coys (2)

368.57

293(2)

0.071 073

Monoclinic

P2/c

1.285 85(10)

1.198 73(10)

0.766 85(6)

98.896(7)

1.167 79(16)

4

2.096

742

0.12x0.1x0.1

3.18 to 25.68

2.212

221472214
Full-matrix least-squares on F?
2214/0/188

1.041

R=0.061 2, wR=0.151 4
R=0.078 8, wR»=0.170 9
1452 and -1 223

CCDC:969088,1;969087,2.
2 HR5IT®
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Ph KBr H F,400~4 000 cm™ 3 BB 900 22 T BC
BYIMLINERE LAY 1R 2 A sbhig T,
2T AN S0 A TR RR A DA R e A L AR R
AR WS 7S T RS 1A 2 BA AR 53 1 45
¥, #E 3 500~3 200 cm™ ¥ B A B0 T A A i R 1Y
T W WS | I TC B T LK B w9 AE A 4
P2 MAE 1 700 em™ 2247 FF-B0A H LT A g 0 |
KU G A B R EEF AR, a8



1538

xoH Ak

C R %30 &

1 ﬂ%u 2 11 di i W Wi W 3 53 H BRAE 1 600 A1 599
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Y1 1.1447 1414 1356 cm™; FLA W) 2.1449 1415,
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3NEANS AL BRI, FIRM 2 AEET,0 (9

0(10), 73 )& T 2 A K 537, Mo()2 T /N TR
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I, O(1B)FI N(5) 7 T/ Al i) 1 2 AN TS 21 o
T T Y RS 0 00028 0.220 8 5 0.205 8 nm, AH LY 1)

A: —x+1, —y+1, —2+1/2; B: —x+1, y+1/2, —2+3/2;

Symmetry code:

D: —x, —y+1, —z+1
1 AW 1P ERIDES T 8B A PR 5T
Fig.1 Coordination environmention of Mn(Il) ion in

complex 1
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Table 2 Selected bond lengths (nm) and angles (°) for complex 1 and 2

1
Mn(1)-0(5) 0.213 0(3) Mn(1)-O(1B) 0219 1(2) Mn(1)-0(44) 0212 5(3)
Mn(1)-0(9) 0.215 8(2) Mn(1)-0(10) 0.224 4(2) Mn(1)-N(1B) 0.224 2(2)
Mn(2)-0(3) 0.212 0(2) Mn(2)-0(8) 0.220 7(2) Mn(2)-0(7) 0.228 2(2)
0(5)-Mn(1)-0(9) 94.52(8) 0(5)-Mn(1)-0(10) 94.02(8) 0(9)-Mn(1)-0(10) 91.81(8)
0(5)-Mn(1)-0(44) 90.78(8) 0(5)-Mn(1)-N(2B) 91.26(8) O(1B)-Mn(1)-0(9) 87.12(8)
0(3)-Mn(2)-0(8) 83.46(7) 0(3)-Mn(2)-0(7) 86.94(7) 0(3D)-Mn(2)-0(8) 96.54(7)
0(7)-Mn(2)-0(8) 85.33(7) 0(3D)-Mn(2)-0(7) 93.06(7) 0(8D)-Mn(2)-0(7) 94.67(7)
2
Co(1)-0(7) 0.206 8(5) Co(1)-0(1) 0.210 2(5) Co(1)-0(8) 0.215 2(5)
Co(1)-N(1) 0.210 5(6) Co(1)-03E) 0.250 6(6) Co(1)-0(5C) 0.205 9(5)
Co(2)-0(10) 0.210 8(5) Co(2)-0(4) 0.205 9(4) Co(2)-0(9) 0.214 9(5)
0(7)-Co(1)-0(1) 86.47(2) 0(7)-Co(1)-N(1) 91.0(2) 0(1)-Co(1)-N(1) 78.7(2)
0(7)-Co(1)-0(8) 91.1(2) 0(1)-Co(1)-0(8) 95.64(2) 0(5C)-Co(1)-0(7) 94.3(2)
0(4)-Co(2)-0(9) 92.87(2) 0(4)-Co(2)-0(10) 95.82(2) 0(9)-Co(2)-0(10) 87.8(2)
0(4)-Co(2)-0(9F) 87.13(2) 0(10)-Co(2)-0(9F) 922(2) 0(4F)-Co(2)-0(10) 84.18(2)

Symmetry transformations used to generate equivalent atoms: A: —x+1, —y+1, —z+1/2; B: —x+1, y+1/2, —z+3/2; C: —x+1/2, y-1/2,

—z+3/2; D: —x, —y+1, —z+1; E: x, —y+3/2, 241/2; F: —x, —y+2, —z+1.
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1AW A A F T A A B 0.212 5(3)~
0.224 2(2) nm , FH LV 514 87.12(8)°~94.52(8)°, Mn
)5 6 MR EAL, Hor 03) M XS FREE AR 7 A
10 (3D), >k HMLEE =¥ 3 AL ERREE;0(7),
O(8) S HXFFRAH 1Y O(7D), O(8D)EB i /K 43 F 2 41E
TEXAS 06 /AR IR L 1 Mn(1),0(7) .0(7A) .O(8)
O 8A) sE4dtim, 2H W /\ A o I T, 0(3) F
OBAYBL T /TRl 1] 19 2 A T8 A, 31 2 38 18 (19 B
B IR 0.210 4 nm , AN Y 4l ET 5 2R 36 T 09 AR R
83°, 1% /NI RATE AR S 1 /> HL Ml 9 K 2 AH By 5 <y
0.212 0(2)~ 0.228 2(2) nm, AH 5 % /i 4 83.46(7)°~
96.54(7)°,,

52 Wi B A AR 2,3, S5-Ik E = R AE
FCA 1 L SE 2 B T I X pa®> 2 S5 B, W
i —FiOE AR R BC A2, e mEnE N A 2

FIREEM 1D 0 T RESIEAS 50,3 (R
FM 24 0 JEF 405 2 A Mo(D)E F BL A5 fr
BRENA 110 EFZS5EAL, bk, A pa® i
7 RE ) g A7 B S U BCAL AL SR i iy i,
(EASFERA 2 7,3 AL AT 5 L/ 3 AR 3E (CO0N)
5 b WE P TH] 1) T8 A 43002 £ 19.3°, 71,691 11.3°,2
RLFN 5 A FR 5 5 0 g 1 18 I A1 /0N | AT UKL fr A
REATHE AT w3 A FR B 5 e A 1 £
B KA T T T I E PROF A e IZOR FE R
AL A B HREAE SR 41 2 > O L2l 5 2 4
Mn(ID S FBLAL , FEASSUBC G4 1 0 = ZERE SR 45 1 o
L H S,

TE be V18,4 S AHSE B Mn(1) )5+ ,Mn(1A),
Mn(1B) Mn(1C)Fl Mn(1D), 5 4 1~ 2,3, 5-Mt b =2
A 2 22 ) 1S it R 45 4 1) B AR ) SR B TT . Miny(pta),,
WA 2a s, ERCEEARBITH 4 4 pa 70T 1T

Symmetry code: A: —x+1, y=1/2, =z+3/2; B: x, y—1, z; C: x, —y+1/2, z=1/2; D: —=x+1, —y+1, —z+1

K2 BLAEWL M) Mnl B 15 pta®1E be V10 A LY —4EDIR )2 45

(c) Mn2 85 T b7 T L 1y = 455 4

19; (b) ab VI P 4 4% 4 £ 0 0L P

Fig.2 (a) View of the 2D undulated layer structure constructed witth Mnl and pta® in be plane; (b) Sideview of the 2D

net in ab plane; (c) View of the 3D framework via Mn2 bridges in ab plane complex 1



1540 kMl otk

#o% 4R %30 &

M H T be T, MK BE 22 IR] B 0 43 0 R 0 Al
10.8°, 25 [Al S J7 ] B2 A — 30,4 > Mn(1) 156 4>
ST A AR 1 U S T DY RS R R ) Mind
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AHER I Mny(pta), P2 FATHES , JF 4 pta | 5
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LA 58700 1 1 22 5 HES | A% 1 1) 3 4 22 Min
(pta) L XAHE £, BEAT— AL be V- TIE ML 1 4
AR PR Z S5 K (18] 2a & 2b), (EAF R 2 1E
Ay B Mn(2) B AH 2 F 02— B, 3% A
AT ab FIHE D pta 57 F 3 AR O3) R
T bR T OR R S5 % R R (8] 2¢), IREE
B — A R ) = HEHE SR S5
23 EEMHARBEN

FERSAEAREY T, L 10 °C-min™ A9 TH L %R
W7E 7RG 1R 2 78 20~800 CYEFEI N TG K,
WE 3 R, BEAY 1 EE RS 100 CHE R 5
ARWA R TE  FRHGEH PAFELELS K, 100 &
190 CHCG W) 1 38k 25 3 NBCAK R E 14.27%
(HIS{E 14.89%), M 190 % 380 CHL A WakL: e X
TR 1 ADEAIK , RE 5.51%FB1E 4.96%), 1E
RN, WEEK TG B I3 H 3 &
G, R AW 18 =4 48 A WL SRR 5 %K 5
TR EZMPIH . 380 CLAG , A HLE 22T b 40 1
Wk ,600 CZ G B THE, SHaY 12640,
BLA 4 2 AE I E] 100 CHIE Bl N AR AT K TR
M 100 F 190 CZ Tk X 3 ANECAIK K E 14.95%
(FEIBMH 14.65%),190 £ 300 °CHC G ¥ 4k 22 2k X 5
REY 1 ANECALK R RE B E 4R A L SR 0

]00'- ......... Complexl

90 Complex 2
80
° 4
= 70 4
fo 60 .
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30

A B S ma e e s e ma e
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Temperature / C

3 EAY 1A 2 I TR

Fig.3 Thermogravimetric analysis curve of the

complexes 1 and 2
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