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Abstract: Two new cadmium coordination polymers, {[Cd,(bptc)(H,0);]-H,0}, (1) and {[Cd,(bptc)(bpp) -H,O] -
2.25H,0}, (2), were synthesized under hydrothermal reactions by using biphenyl-2,4,4" 6-tetracarboxylic acid
(Hsbpte), CdCl,-2.5H,0 and 1,3-di(4-pyridyl)propane(bpp). Both of them were characterized by elemental analysis,
IR spectra, single crystal X-ray diffraction. Complex 1 is a binuclear structure with two six-coordinated Cd(II),
both of which are distorted octahedral structures. The binuclear of Complex 2 is different. One Cd(Il) is distorted
octahedral, and the other is seven-coordinated to form a pentagonal bipyramid. The interaction between two

complexes, ligand and DNA was studied by EtBr fluorescence probe. Photoluminescence studies revealed that the

interaction of complex 2 to the DNA is stronger than complex 1. CCDC: 952960, 1; 952962, 2.
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1.1 XA ENEE

Hbpte 1, 3- (-t E E)- T8 B (bpp) . oK LB
SUAR RN SAALER IR N V- R 45 )
Y g i B o3 4R /A B i DNA S AR AU

][/

5 Bruker 23 F] Smart APEX I % X-5§ 4% B 4
P934 ; Bt Bruker 22 H] Avance 600 MHz ¥ 4%
;78 E Elementar 23 7] Vario EL T YT 7, 3£
[ Nicolet 22 H] NEXUS 670 HU {57 A8 46 21 41 e 1%
{(FTIR),KBr & 7, 22 ¥ 524 400~4 000 em™; 56
Perkin Elmer 22 7] () 1.8-55 %66 5X
1.2 BEVHENK
1.2.1  {[Cdy(bpte)(H,0)s] H,0}, (1) AL

1 0.046 g CdCl,+2.5H,0 (0.2 mmol),0.033 g
Hibpte (0.1 mmol),0.016 ¢ NaOH (0.4 mmol )Fl 12
ml ZE KB T 25 mlL B9 VU I L A A A 85 9
R 7E 433 K a3 d FEREEER,
1T UE A58 A H D Y T R S A R 2 R
40%(Vh CdCl,-2.5H,0 1), JCER 4% Ci6H,40,,Cd,
M5 (%):C,30.84.11;H,2.26, L5 1H (%):C,
30.98;H,2.17, IR(cm™):3 374(w),1 601 (m),1 532
(m), 1 454(m), 1 428(m), 1 398(m), 1 365(s),1 285(m),
1 203(m), 1 108(m),783(m), 738(s),703(m).

1.2.2  {[Cdy(bpte)(bpp) - H,0]-2.25H,0}, (245 Bk

2 A S 1R HA2RIEIAT 0.04 ¢ bpp
(0.2 mmol )l B BC A | LA HUIR A, 7= 4R 37%
(LA CdCL,+2.5H,0 i), JTEER 4% CooHoesN0y12Cd,
M ITH51E(%) . C,43.11;H,3.31;N,3.47,, SE51E (%)
C,43.30;H,3.23;N,3.53, IR(em™):3 385(w),1 601
(m),1 587(m), 1 534(s),1 459(m), 1 426(s), 1 382(m),
1 364(s),1 209(m),1 104(m),782(m),758(s),734(s),
701(m).

1.3 E&YW5S DNA ERR R KIE

/N B B DNA - (ct-DNA) 0.1 mol - L™ 1Y
NaCl % W BE B 200 pg - mL ™ (epny=3.72%x10™* mol - L"),
LA FEIE AsefAs=1.8~2.0, FFH FH ML 2K
BT 4CIRE TR, 764 d 2N Tris-HCI 22
MW (S mmol - L' Tris-HCI/50 mmol - L' NaCl)%
BT, o Tris-HCL #9%6 B4 0.01 mol - L
pH=7.40,

£ 10 mL A A 1.0 mL 200 pg-mL™"
DNA ¥ 1.0 mL 200 pg-mL™ EB ¥ LA & 2.0 mL
pH=7.40 1Y Tris-HC1 22t W, 7EZ W FHCE 2 h,
SR R A W MK OIS [R] 4 R B2 R 5107
mol - L b & Wi, H Tris-HCl 28 WP WUE 25
TE 4 °CTFRN 4 hJ5, 7% E Perkin Elmer 28 A #Y
L.S-55 BUHEIH b, BRI A, A 251 nm, £
IR AV AE X 0 520~700 nm 36 Bl 206
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Table 1 Crystallographic data for complexes

Complex 1 2

Empirical formula CieH101.Cd, CaoHassN201125Cd
Formula weight 623.07 807.82
Temperature / K 296(2) 296(2)

Crystal system Monoclinic Orthorhombic
Space group P2/c Pben

a/nm 1.264 7(6) 2.171 8(9)

b/ nm 0.842 4(4) 1.718 9(7)

¢/ nm 1.650 3(8) 1.710 4(1)

B/ 101.560(2)

V /o’ 1.808 9(15) 6.739 3(5)

A 4 8

D./ (g-em?) 2288 1319

Absorption coefficient / mm™ 2.420 1.592

Crystal size/ mm 0.319x0.219x0.088 0.235x0.209x0.168
F(000) 1208 3 264

Ouins O 1 (°) 2.616, 29.564 4.140, 20.342
Reflections collected 17 662 38 702

Unique reflections 5058 9392

R [I>20(1)] R,=0.024 6, wR,=0.060 5 R=0.074 7, wR,=0.145 9
wR R=0.027 6, wR,=0.0616 R=0.149 4, wR,=0.168 2
Goodness-of-fit (on F?) 1.087 1.023

(A0) s (AP)in / (€-nm™) 1 001, -816 1214, -1 102

x2 BREVINETEEKNER
Table 2 Selected bond lengths (nm) and angles (°) of the complex 1

Cd(1)-0(8)#1 0.221 8(2) Cd(1)-0(6)#2
Cd(1)-0(7) 0.222 0(2) Cd(1)-0(51#2
Cd(1)-0(3W) 0.228 0(3) Cd(2)-0(3143
Cd(1)-02W) 0.232 5(2) €d(2)-02)
0(8)#1-Cd(1)-0(7) 120.91(11) 0(8)#1-Cd(1)-0(5/#2
0(8)#1-Cd(1)-0(3W) 91.16(9) 0(7)-Cd(1)-0(542
0(7)-Cd(1)-0(3W) 86.45(11) 0(BW)-Cd(1)-0(5#2
0(8)#1-Cd(1)-02W) 93.22(10) 02W)-Cd(1)-0(5/#2
0(7)-Cd(1)-0(2W) 89.61(11) 0(6)#2-Cd(1)-0(5/#2
0(BW)-Cd(1)-0(2W) 175.209) 0(3)#3-Cd(2)-0(2)

0.2347(2) Cd(2)-0(4W) 0.226 0(2)
0.241 3(2) Cd(2)-0(@dy#4 0.231 7(2)
0.221 8(2) Cd(2)-0(545 0.234 0(2)
0.225 2(2) Cd(2)-0(1) 0.247 1(2)
93.39(9) 0(AW)-Cd(2)-0(4)#4 81.72(9)
144.86(8) 0(3)#3-Cd(2)-0(5%5 84.64(8)
101.37(9) 0(2)-Cd(2)-0(5)#5 92.00(9)
80.35(9) 0(4W)-Cd(2)-0(55 89.79(8)
54.69(7) 0(A)#4-Cd(2)-0(55 171.47(7)
112.39(9) 0(3)#3-Cd(2)-0(1) 164.80(8)
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O(8)#1-Cd(1)-0(6)#2 146.87(9) 0(3)#3-Cd(2)-0(4W) 91.39(9) 0(2)-Cd(2)-0(1) 54.90(8)
0(7) Ld(l) 0(6)#2 92.05(9) 0(2)-Cd(2)-0(4W) 156.22(9) 0(4W)-Cd(2)-0(1) 101.54(8)
0(3W)-Cd(1)-0(6)#2 87.43(8) O(3)#3-Cd(2)-0(d)#4 94.74(8) O(4)#4-Cd(2)-0(1) 95.00(8)
O(ZW d(1)-0(6)#2 89.98(9) 0(2)-Cd(2)-0(4)#4 96.09(9) 0(5)#5-Cd(2)-0(1) 87.42(8)

Symmetry codes: #1: —x+2, —y+3, —z; #2: —x+2, y, —2—1/2; #3: x, —y+1, z+1/2; #4: —x+3, y, —z—-1/2; #5: x, —y+2, z+1/2.
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Table 3 Selected bond lengths (nm) and angles (°) of the complex 2

Cd(1)-0(5)#1 0.219 4(6) Cd(1)-0(8)#2 0.256 8(9) €d(2)-0(2) 0.238 1(7)

Cd(1)-0(7)#2 0.225 7(9) Cd(2)-0(6)#1 0.230 1(7) Cd(2)-0(4)#4 0.242 6(8)

Cd(1)-N(1) 0.226 9(11) Cd(2)-NQ2)#3 0.231 509) €d(2)-0(1) 0.252 1(7)

Cd(1)-0(1) 0.244 6(7) Cd(2)-0(8)#2 0.233 8(8)

Cd(1)-0(1W) 0.245 9(8) Cd(2)-0(3)#4 0.236 9(8)
0(5)#1-Cd(1)-0(7)#2 169.0(3) N(1)-Cd(1)-0(8)#2 137.903) 0(3)#4-Cd(2)-0(2) 88.8(3)
0(5)#1-Cd(1)-N(1) 99.0(3) 0(1)-Cd(1)-0(8)#2 74.2(2) 0(6)#1-Cd(2)-0(4)#4 84.9(3)
0(7)#2-Cd(1)-N(1) 91.8(4) 0(1W)-Cd(1)-0(8)#2 104.003) N(2)#3-Cd(2)-0(4)#4 99.7(3)
0(5)#1-Cd(1)-0(1) 85.8(2) 0(6)#1-Cd(2)-N(2)#3 92.2(3) 0(8)#2-Cd(2)-0(4)#4 93.6(3)
0(7)#2-Cd(1)-0(1) 96.3(4) 0(6)#1-Cd(2)-0(8)#2 83.7(3) 0(3)#4-Cd(2)-0(4)#4 55.1(3)
N()-Cd(1)-0(1) 89.8(3) N(2)#3-Cd(2)-0(8)#2 165.8(3) 0(2)-Cd(2)-0(4)#4 143.3(3)
0(5)#1-Cd(1)-0(1W) 86.0(3) 0(6)#1-Cd(2)-0(3)#4 139.9(3) 0(6)#1-Cd(2)-0(1) 76.9(2)
0(7)#2-Cd(1)-0(1W) 90.5(4) N(2)#3-Cd(2)-0(3) 96.9(3) N(2)#3-Cd(2)-0(1) 88.9(3)
N(1)-Cd(1)-0(1W) 98.1(3) 0(8)#2-Cd(2)-0(3)#4 94.9(3) 0(8)#2-Cd(2)-0(1) 76.9(3)
0(1)-Cd(1)-0(1W 169.5(3) 0(6)#1-Cd(2)-0(2) 130.3(2) 0(3)#4-Cd(2)-0(1) 141.93)
O(5)#1-Cd(1)-O(8)#2 117.8(2) N(Q2)#3-Cd(2)-0(2) 89.9(3) 0(2)-Cd(2)-0(1) 53.5(2)
0(7)#2-Cd(1)-0(8)#2 53.1(3) 0(8)#2-Cd(2)-0(2) 82.5(3) O(@)#4-Cd(2)-0(1) 160.3(2)

Symmetry codes: #1: —x+1/2, y+1/2, z; #2: —x+1/2, —y+1/2, z—1/2; #3: x—1/2, y+1/2, —z+1/2; #4: x, —y+1, z—1/2.
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2.2.1 {[Cdy(bpte)(H,0):]- H,0}, (1)1 S A 2544

Wi X LRI S 18 TR R,
SRR P2le, RGP FREEITEF 2 4
CAME T ,1 ™K TR FR bptetFl 4 4K 451
¥, Hh 3ASHEALK S 1A AR K 4
B 1R, BeGwEA SRS, cd G &5 [H
R SELAL, Hodr Cd(1) 5 BCAR bpte* R &L B 4
JR 2 Aok | FRCALK B SR F RO, B —
A A W AR B N AR ZE S Cd(2) S Be iR bR 2L 5
ASEEF 1A EALK 0 R T B RIS AR
1WA W B N ER SR 4 S EE T 0(1),0(2),
O (3)#5,0 (4W) 1£ 75 15 “F 1 | ,0(2)-Cd (2)-0 3)#5
0 (4W)-Cd (2)-0 (3)#5,0(2)-Cd (2)-0 (1), 0 (4W)-Cd (2)-
O(1)HEff Z F1 2R 337.66°, 03,02W i #H il ) 7 & |
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Cd-O B VE BIFE 0.221 8(2)~0.247 1(2) nm Z [
55 3k v 0 7S BC AL R CAID) FR R BE A P AH 2K
A2 fE A5 B AR AR bptet LA S0 RS & (102
L& HRAL, BE G Y 09K 45 H 5. 70(SBU) & Hh A AL
SRR B 2 A CA(I B 5 A 2 A XU 28 R 3 4 ST 1Y
— N \ITCH[CdACOO), I, MHLR I 22 SBUs 7E ab T
R T R T (A0 PR 2) TR ) R i AR T
W 3 B A YT IR I = A I £ 2 A

Symmetry codes: #1: —x+2, —y+3, —z; #2: —x+2, vy, —z—1/2; #6:
2—x, 2—y, —z; #7: 2—x, 1+y, —0.5-z; #8: —1+x, 2—y, 0.5+z
B AT 15T 45 (R 50%)
Fig.1 Molecular structure of complex 1 with 50%
probability ellipsoids
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£ (
Cdl1#10 ~ Cd1#11

Symmetry codes: #1: —1+x, —=1+y, z; #2: =1 +x, 2-y, —0.5+z; #3:

—l4x, =14y, —1+4z; #4: 1—x, 1 -y, —z; #5: 1—x, y, —0.5-z; #6: 1,

1=y, —1—z; #7: =24x, y, z; #8: —24x, 1-y, =0.5+z; #9: 2+, y, -1+

z; #10: —x, 2—y, —z; #11: —x, =14y, =0.5—2; #12: —x, 2—y, —1—z
B2 WAV 1R 480 7454

Fig.2 2D supramolecular structure of complex 1
XtEC G W REAT T A A, UXU Cd(1) 4K
1) SBU Jil Bl A 4 D BCAE bptet, 0% SBU AT 41
O FEINGE R T2 TR R L A DB R A T LR

CA(Q)4 1 SBU Jil Fl i #2A ASAS LK bpte*, AT &
VEZSHER S, [Fl— AR bptet 8 Bl % 5
[f] [ Cdy(COO), P, R A 1 W] B A i 42 | IR G i
Bl YA (4,5,6)- 15 HAn b A8 (] 3),

Cd1
d o

3 (a) AU CAQ) R T AR TEHE 6 MRS, (b) LA
BB AT 5 A BUR Cd BT, (¢) AU
CA() W B4 4 RS, (d) B4 9
(4,5.6)- e B4 41

Fig.3 (a) Linkage of {Cd(2),} subunits 6-connected with

six bptc* ligands; (b) bptc* ligand regarded as an
organic S-connected node linked with five {Cd,}
subunits; (c) Linkage of {Cd(1),} subunits 4-

connected with four bpte* ligands; (d) 3D (4,5,6)-

connected topological

222 {[Cdy(bpte)(bpp)- H,0]-2.25H,0}, (2)1 fi {4
45k

BB TR AW 2B TIERSR AR,
2S5 [V HE R Phen; I IC G W) BA AU 454 | 4544 1
JCUNE 4 Frs X FRRICTH A E 2 4 CdDE 1
A FEBAK bpte* 8T, 1 AN BECAE bpp 7 F,1 4
Be 57 7K AT 2.25 AN FES K 40§, 2 A4 Cd(I) B+ 1 i
MBI AR cd() Al 5k B 3 A4 F R K
bpte™ B+ 1Y 4 N EE 1 AR BECAA bpp 43 F
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FWMEET 1K T R R AR T —
AN s 5 B A8 1) N TR LA 454, b N1, O1W 57
S FREHT7 M), 1 O1,05#1,07#2,01W J5F i 4%
JRIE T, Cd(1)5 2R 18 1 A FE 25 0.018 14 nm,
A LARASE CA(1)5 01,05#1,07#2,01W P00, Cd-
O K HE R 0219 4(6)~0.256 8(9) nm,Cd-N
KN 0.226 9(11) nm, ¥ 5 SCERES2IHZ 18 /Y9 AH 230
CdQ)73 A 5K B 4 AR bpte 19 6 5 1
bpp 73 F L0 1 AT BCAL, ) s A e A2 1)
£ RUHER B (18] 5h), Hoh NQ)#3,0(8)#2 2 Tl 171 f37
B, 0(1),02),03)#4, 044,061 1 T 7% il F
1, 3% 5 ANRTFH CAR)=Z a1 Je 1 Z F ok 359.20, Uik
Wk 26 J - JL-P-AE R — AP il [, Cd(2) 5% P il Z
A ES R 0.015 70 nm, TERCE W BAKDIEE A |
BEAIMAR 2 MO S DB F2EATRCAL,

Symmetry code: #1: —x+1/2, y+1/2, z; #5: 0.5-x, 0.5-y, -0.5+z;
#7: 1-x, —y, 1-z; #8: 0.5+«x, 0.5-y, 1-z; #9: 1-x, v, 0.5—z
B4 BAEY 2 15T 45 (k2 30%)
Fig.4  Molecular structure of complex 2 with 30%
probability ellipsoids

01

08 08

F5 (a) BA 2 Cdl W ECAIFREE; (b) BLA 2 h
Cd2 i BE {3 3
Fig.5 (a) Cdl coordination environment for complex 2;
(b) Cd2 coordination environment for complex 2
SRy (e 2 K TN AT, FR AR A AT A S S
B, aniE 6 FroR , WA XU 4 & #E[Cdy(COO), &
KR BIT (SBU), Al —A4> SBU il 4

A FBAK bpre™F 2 A H B ECAK bpp EH2 M R 19 6
A~ SBUs, Al B AES #2550 bpte BLAR AT bpp by 3% £z 5
M, T —NECRE H 4 4> SBUs, AT & fF DO A,
FAMRAE OLEX 20 Hr R BIZ I & W HA (4, 6)-H2 51
RN TN

2 @ (®)

X o il - =2

K6 (a) FCEWIN 6 TEHERL (b) BLE W 4 $3E 45
(c) BCE W1 (4,6)- 7 He kAR P25 4
Fig.6  (a) 6-connected of complex; (b) 4-connected of
complex; (c) (4,6)-connected topological
structure of complex

23 5 DNA fERRIZEHIE

7 RN TE e BE ) 2 FREC A 90 AN EC AR H.bpte
Xt EB-DNA & & R SOLHKIE, WEATE
EB-DNA & &R R 1 592 nm &b % 58 ZU 9T | Bl
A E RSP JEB-DNA 241K &2 1y
PR T AN FRRBE A el b ml DU Ak 5
Y5 DNA B4 T ARRERBTAEN, 8 TEN
SE BT FEAC ) 5 DNA BUS5 A REST . M Stem-
Volmer A X RAFBL A P14 EB-DNA 14 & (19 5 6 7%
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