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Hydrothermal Synthesis, Crystal Structure and Luminescence Property of
3D Coordination Polymer {[Cd,(phen),(H,0),(CHsNQO,),]- (ClO,)},
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Abstract: One complex {[Cd,(phen),(H,0),(C¢HsNO,),] +(C10,)}, has been synthesized by means of hydrothermal
way with 4-pyridinecarboxylic acid(PMDA) and 1,10-phen anthroline(phen) and characterized. It crystallizes in the
Monoclinic space group P2,/n, with a=1.180 30(14) nm, 6=1.362 84(17) nm, ¢=1.360 23(16) nm, S=113.554(2)°,
V=2.00574) nm*, D.=1.762 g-cm>, Z=4, F(000)=1056. Final GooF=1.048, R,=0.030 6, wR,=0.079 3. The crystal
structure shows that the cadmium ion is coordinated with three oxygen atoms from two 4-pyridinecarboxylic acid
molecules and one water molecule, three nitrogen atoms from one 1,10-phenanthroline molecule and one 4-
pyridinecarboxylic acid molecule, forming a distorted octahedral coordination geometry. The complex molecules
form 3D structure through hydrogen bond and bridged by 4-pyridinecarboxylic acid. Bridging 4-
pyridinecarboxylic acid groups, two 1,10-phenanthroline molecules, two water molecules and two cadmium(Il) ions

form a cage structure. and the Cd(I)--- Cd(Il) distance is 0.879 8 nm.The luminescence property of the complex
was also studied. CCDC: 649411.
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1.1 X FI AR

A SR | ABEENE Ch 4 B 2, A AR
gl v SR

145 . H AR 5 ¥ FTIR-8700 414163 1% (4 000~
400 c¢m™),Bruker SMART 1000 CCD & 177 55 %,
PE-2400(IN# 7t 2 4 A4, A6 XT4 ACH B e
AU EAY ) HAR S H UV2501PC 58 AR B A, K it
WARPHE Z AT WGY-10 B &AL,
1.2 BREMHEK

3.0 mmol S MR AT 1.0 mmol =5 &R HH A

B3 5 1 T EE AR G R b KW I E el 2 by, 2
FFERE R H AR ] 25 mL KIE N | TRl 7]
K E A 1.0 mmol SBIENE Wk | I FHAR & E AL A
WA AR B R pH=6.0~7.0, TEFEE, T 280
CHEEIL 50 h, LA 5 C-h' #EFREZR, LG
RN R, BRI JEK O B A5 5, F IR TR
I fh B S BT I ST XSRS A A A BT Y
Zrfa ik JEE S HTE CgH,CACIN;O,, THAE (%) .
C 40.56,H 2.64,N 7.88; il (%).C 40.63,H
2.65,N 7.90, m.p. 5 280.0~282.0 °C, IR =2 M ir i
(ecm™)4 ;3447 (w),1622(vs), 1 541(s), 1 456(vs), 1473
(m),1411(vs),1396(vs), 1 144(m), 1 115(m), 1 086(m),
858(s),783(s),729(m), 626(w) , 446(w).,
1.3 BEYRELEHNE

BT A 0.34 mm x 0.28 mm x 0.20 mm 1Y
B, A Bruker SMART 1000 CCD 5 i 17 55 4%
BEATAT T S5, 7E 294(2) K B Mo Ka 5k (A=
0.071 073 nm), Pk o~ i X TE 1.94° < <
26.41°7 Bl L ISE 11036 Mg, Hirb 4102
AN ST A S A (R1,=0.036 3),3 320 I AT WS4 S A
[I520(D)], EFEIEZ Lp PRI IE, &
PR # >R ] SHELXS-97 & 7 UE FLH2 1k i th | 454
K& % SHELXL-97 & )70 X & i ik & R+
53 5 2R FH 4% 1] ] R0 2% 1] S O B DX AT 4 g
M f /N BB I B B N R=0.0306,wR =
0.079 3;w=1/[S*(F)+(0.041 1P?+2.071 1P|, HHH p=
(F242F))/3, (A0),=0.001,5=1.126, (Ap),n=935 e -
nm> F(Ap),,==903 e-nm>, BLE Y)Y b A2 £ 40 51
T#EI1,

CCDC:649411,

*1 EEYHNREFHIE
Table 1 Crystallographic data for the complex

Empirical formula CisHCdCIN;O; D/ (g-em™) 1.762

Formula weight 532.17 A 4

Color Red F(000) 1 056

Size / mm 0.34 x 0.28 x 0.20 © (Mo Ka) / mm™ 1.268

0 range for data collection / (°) 1.94 10 26.41 Reflections collected 11 036

Crystal system Monoclinic Independent reflections 4102 (R;,=0.036 3)
Space group P2i/n Reflections observed [/>207(])] 3320

a/nm 1.180 30(14) Final GoolF 1.048

b / nm 1.362 84(17) Ry, wR, [I>20(1)] 0.030 6, 0.079 3
¢/ nm 1.360 23(16) Ri, wR; (all data) 0.042 7, 0.087 2
B/ 113.554(2) Largest difference peak and hole / (e*nm™) 935, =903

V / nm?

2.005 7(4)




57

BORRSE SHRPUR AL R A

{{Cdx(phen),(H,O
WK A I b AR 25 4 S et

)2(CeHsNO,), ]+ (C10,)},
P o 1053

2 HRSIE

2.1 EREYIRILI SN AN LS A it

IR GIERM . 7E 3447 em™ M A Wl &
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Fig.1 Molecular structure of the title complex

B2 ARG 9 0 1 FHES [ Cdy(phen),(H,0),(CaHNO,), ",
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Fig.2  View of the structure of the cation
[Cdy(phen)y(H,0)(CHsNO,), [,
2 AR LA R 1 AR A
KB EUE A BEAL B S e A7 9 A8 T\ T A 45
¥, FHh 02A) N(1B) \N(2) N34 T FRiE AL &, 0(1)
M OE)E Tl A7 E . O(2A)-Cd(1)-N(1B) ,0(2A)-Cd
(1)-N(3) N(2)-Cd(1)-N(1B) B N(2)-Cd(1)-N(3) & ffi 7
R 86.56(11)°.110.22(11)° 96.63(11)° [ 71.51(10)°,
51 361.92° (33K 360°), % B 0(2A) .N(1B).N(2).

x2 BEEVNIERKEEA
Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Cd(1)-0(2) 0.221 5(3) Cd(1)-N©2)

Cd(1)-N@3) 0.236 3(3) CA(D)-N(1)"

0(1)-C(1) 0.124 6(4) 0(2)-C(1)
0(2)-Cd(1)-N(2) 166.65(11) 0(2)-Cd(1)-0(1)
0(2)-Cd(1)-N(3) 110.22(11) N(2)-Cd(1)-N(3)
0(2)-Cd(1)-N(1)" 86.56(11) N()-Cd(1)-N(1)"
N(3)-Cd(D)-N(1)" 162.14(11) 0(2)-Cd(1)-0(3)
0(1)-Cd(1)-0(3) 170.27(13) NB3)-Cd(1)-0(3)

0.233 8(3) Cd(1)-0(1) 0.234 2(2)
0.236 8(3) Cd(1)-03) 0.239 0(3)
0.125 4(4) 0(2)-Cd(1y 0.221 5(3)
106.66(11) N(2)-Cd(1)-0(1) 86.62(10)
71.51(10) 0(1)-Cd(1)-N(3) 85.28(9)
93.63(11) 0(1)-Cd(1)-N(1)" 83.96(9)
80.19(13) N(2)-Cd(1)-0(3) 86.46(13)
98.98(12) N(1)-Cd(1)-0(3) 89.66(12)

Symmetry transformations used to generate equivalent atoms: ' —x+2, —y+1, —z+1; ¥ x+1/2, —y+3/2, 2+1/2; ™ x=1/2, —y+3/2, z-1/2.
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Table 3 Hydrogen bonds of the title complex

D-H--A d(D-H) / nm d(H-A) / nm d(D---A) / nm £ DHA / ()
0(3)-H(34)---0(5) 0.085(4) 0.202(4) 0.286 6(7) 17703)
0(3)-H(3B)---0(7)’ 0.085(4) 0.202(4) 0.284 6(8) 165(5)
C(9)-H(9)-+-0(5)" 0.093 0.258 0.345 5(8) 158
C(16)=H(16)---O(1)" 0.093 0.243 0.315 5(5) 134

Symmetry transformations used to generate equivalent atoms: ' —x, 1-y, —z; " x, y, z;

NQ)5 CA()JLTPAE R —A 1 b, HAmor & .
8.996x+7.761y-0.302z=11.654 0, & i1 V- 1 1 i 25
439 24 0.057 37, -0.002 63, -0.021 50, -0.122 73,
0.097 46 nm ; I A7 J5L 2T 1 ~F- BT BE 25 4 0.050 15
nm A7 5 B O(1) 5 4L TARIE A8 1 0Q2A) N(1B),
N @) Fl N@3) B # A 0(1)-Cd(1)-0(2A),0 (1)-Cd (1)-
N (1),0 (1)-Cd (1)-N (2) Fil O (1)-Cd (1)-N (3) 53 5l
106.66(11)° ,83.96(9)° ,86.62(10)° Fil 85.28(9)° , Hi 1
AN S 9004 2 i Ja 3 A LRI, Uk W] O(1) A4k
T L AR B 3 Al T AR A A A
0(1)-Cd(1)-0(3),N(1)-Cd(1)-N(3) Al O(2)-Cd(1)-N(2)43
12 170.27(13)°,162.14(11)°F1 166.65(11)°, =4 ]
TR 180°, Uk B Cd(1)ANKE T F- 1 iy oty e4h 4
BT SRR T2 R KB — 2,
Cd(1)-0(1)=0.234 2(2) nm ,Cd(1)-0(2)=0.221 5(3) nm
A1 Cd(1)-0(3)=0.239 0(3) nm, & # LLHT P& BS K | 15
WK A R C A0 BB ) 55 TR BE S I 2 R T, CAor
RIETH O(1)-C(1) R 0.124 6(4) nm, 0(2)-C(1)5
K 0.125 4(4) nm, 2 78 /M(H 22 A=0.00095 nm, /)
T 0.003 nm), 2 B TC A S5 00 2 it 25 02 3 0 DA UA:
XGRS TR, BAEME IR 2 RS 58 T
fa KA A 22 51[Cd(1)-N(2)=0.233 8(3) nm, Cd(1)-N(3)=
0.236 3(3) nm|, 7] BEJ2 H T 43+ s a4 BELAVE T Y
JE, DA b SR s R BB A P CADES T4 F
ANECAL S IE N AR SRS b AU S5 Hh 2 MR S
2 SRR 37 1Y 4 DAREREURT R 0\ TR AR 25
¥, AR T &SP Cd-Cd Z By R
0.879 8 nm, %L T [FZEL5H [{[Cd (3-CNPP)(py);-
H,0]},.,Cd-Cd=0.9796 nm]™ F1[[Cd(u-DPIA),(H,0)].,
Cd-Cd=0.765 0 nm|"“EL & Cd-Cd Z [ FE B

H1 2% 3 TN, TC G W s SRR AR RN A6 7K 22 []
Ao A HAEH . 03)-HBA) -+ 0(5), K 4 0.202(4)
nm, ##HA K 117(3)°;03)-H(3B)-+-0(7), #E 1+ 4 0.202
(@) nm, BEF K 165(5)° ; LBAERE MR Ik I 7~ 5 5 SR
R 0 S5 0 T A ) R0 - 22 (134 A3 55 SR E . C(9)-

124x, 12—y, 1/24z; * =x, 1-y, 1-z.

H(9)---0(5), #1247 0.258 nm, §# 14 158° 5 C(16)-
H(16)---0(1), 5 4 } 0.243 nm , 58 R 134°, # S
HAE B AW TR T =4 MR G5, A 40
JE g wbk 55 R 15 35 B0 ol 22 () 9 B S B R 0.355°5
nm, 1§ K F 0.340 0 nm, VL EL & Y P AFES 7o
HERRET
24 BWMEVHRNKERES T

3 AR G W M LR P 9O Horpa
ittt 2k 2 R e AR S 0 R 1 98O 1L b il 4R 3R R L AR
phen FI2¢IEE ¢ FFHQJ%%%/?HEA%EGI%IEIJ Fh
JoT I 2 I 7E H BE AR G R b TR N AT =
W WK o 5l 264,268 %n 272 nm, HUEEY R
0.2 g-L7', MWIEIHATIA 2 A ECRS B —E i
YECTE, TE 342 S 377 nm 4577 HE 1 AN PEOEIR I
m%%, M AL P TE 344 S 374 nm WAL 3L T 510k

% BC A ITE 344 nm A0 A — BRI IE X IH)E T

ﬁaﬁi MR 1 ZE K5, 5 A M EAR 1 56 & AR
Feom FEXG o X R TR MRS &R FifE
TR T — AW -1 9 T 20 F 4k 3h | Bl % o
T R 1 | LS R A A N M B SR e A iR
KB 3T LIE 1, BLEWTE 374 nm 4b & S 051 5
O3 B A P B | K SR PR T TC AR AT S 1 b AR B 2
— B SO R R MERCR | 5 4 )8 BT RAE
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Fig.3 Luminescence property curves of the title

complex and ligands
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