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Synthesis, Crystal Structures and Properties of Cadmium Coordination
Polymers Based on 2-Aminoterephthalic Acid
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Abstract: Three cadmium coordination polymers, named as [Cd(AT)(H,0)], (1), [Cd(AT)(Py)]. (2) and [Cd(AT)
(BPP)], (3) (AT=2-aminoterephthalate, Py=pyridine, BPP=1,3-bi(pyridin-4-yl)propane), have been synthesized based
on 2-aminoterephthalic acid. The crystal structures indicate that 2-aminoterephthalate exhibits three different
coordination modes in these compounds due to different auxiliary ligands, resulting in rtl (1), ths (2) and sql (3)
topology, respectively. They display good thermal stability due to intermolecular/intramolecular hydrogen bonding,
ar---7r stacking and C—H---7 interactions within the framework. CCDC: 896933, 1; 896934, 2; 896935, 3.
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RE WA R 2R 2 1000 ¥R TR S B AR 1) 22 U et
SEH S d0 & B RN T R 413 R
B AT DL S A Z R AR DA A R
N A SR R R D S5 R ST T R BT 45 A ) e
SRR AP, A Yaghi #2i8 MOF-5 A7 4
SRR LAk X R B gz N LA
PR AW A R FRATT 2 A X 2R R v |
N B Dy e 3 & 8 2 A e e A DA A ) L
BB ST REM ECAL R AW ASCHIRATTLL 2-
G OR R Sy WA, DAAS W) B A
BT 3 AR B R AL R A L [Cd(AT)
(H:0)], (1).[CA(AT)(Py)], (2)FI[CA(AT)(BPP)], (3)(AT=
2-Z X R Z H AR B+ Py=NLE  BPP=1,3-"(4-
M RE L) e ) , WIS T B TR S5 R4 R 5

1 SEWHES

1.1 RXFIENSE

T A B FL e iR 24 A o B o b 2, ST R A AE
Perkin-Elmer 240C JC & /- Hr i _E 47, 204N HR AL
B R 7A€ VECTOR 22 ZEAMGTEAL L, #44
BT € TGA V5.1A Dupont 2100 #4374 L i 47, Wl
RS =2 700 C, B R X-GF 4K AE
RigakuD/max-RA (8% ; A=0.154 2 nm) Fi#47
1.2 EW1-3EK

a1, ¥ 2-ZEXN K TR (0.1 mmol),
CdCl,-2.5H,0(0.2 mmol).4,4'-BPY (0.1 mmol), Z &
FIK IR G 8 mL(V ¢y on Vi o=114) M = L1 —
i, BT 10 mL BEES Y FRA 23 mL A A R Y
B NRTIAE B AN, 7E 120 Tk 72
h, A SRBE 2 25 15 23 o 6 POk & R
40% ., LEW 1 MITER 3T L5 {E (%) . C,30.99; H,
2.29;N,4.48; # it {H (%).C,31.04;H,2.28;N,4.52,
T BT AN ERERAE(KBr R, em™): 3 315(vs), 3 205

(s),1 658(w),1 618(w), 1 537(vs),1 375(vs), 1 236(w),
1 026(m),771(m).

&Y 2: K 2-50 3 28 — W R — W R (0.1
mmol) ,Cd(NOs) -6H,0(0.1 mmol) . H,0(7 mL) F it g
(0.2 mL), & T 10 mL BZEH T #HLA 23 mL A
VU F LA P B AN B S 48 I, E 120 °C ik
72 h, AR E =G 588 a0 IK 7% 429%,
a2 ITER I REAH (%):C,42.04;H,2.83;
N,7.42; #1818 (%) C,42.13;H,2.72;N,7.56 , FELL
RIS B (KBr K A, em™):3 469 (s),3 340(s),
1 621 (s),1 542 (vs),1 496 (s),1 413 (br),1 378(s),
1 253(vs), 1 037(m),846(s),773(s),701(s).,

b &Y 3 B -2 SR W i — W g (0.1
mmol) .Cd(NO5) -6H,0 (0.1 mmol) H,0(3 mL) BPP(1,
3-bi (pyridin-4-yl)propane) (0.1 mmol) #1 DMF(3 mL),
BT 10 mL B P LA 23 mL A R UH L
W NET AN RN 22N, 1E 105 ChndA 72 h, H
RBER G, SR ORI, 7% 45 %, LEY 3
M ICE 4 T S5 5 1A (%) . C,51.403H,3.91;N,8.52; #1
WAE(%):C,51.49;H,3.91;N,8.58, EZLIMEIEEL
i (KBr FEF,em™): 3 444(s),3 330(s),1 616(s),1 541
(vs),1 429(vs),1 377(vs),1 251(m),846(m),770(m).
1.3 BIEEHNE

i R %48 7 Bruker Smart APEX II CCD L,k
A sS4 Mo Ka 514k (A=0.071 073 nm), Jf
B H o PR AR =N U I 0 B E
SAINT 27 i Jit , SADABS i WAL IF | iR 4514 iz
H SHELXS-97 Fl SHELXL-97 & J321R F B #2 1: fit
th 0T 4 8 P die /N e i A TRGAE | X BT A AR AR
TAT A 0 RERE S 1~3 09 SR S5 R B
G % 1, A FEE AR LR R R R 13,

CCDC: 896933 ,1;896934,2;896935,3,

R1UEW 13 HEEHENEQBESY

Table 1 Crystal data and structure refinement for complex 1~3

Complex 1

Empirical formula CsH,NOsCd
Formula weight 309.55
Crystal system Triclinic
Space group P2/c

a/ nm 0.818 53(15)
b/ nm 1.261 8(2)
¢/ nm 0.851 74(16)

2 3
CisHoN,0,Cd CoHpN:0,Cd
370.63 489.79
Triclinic Orthorhombic
Pl Pbca

0.778 6(7) 1.190 36(8)
0.975 4(4) 1.719 63(11)

0.981 1(4) 1.988 45(12)




%4 ) 23R T 2 A T R O 67 38 1 A R A P R 5 719
2341
al () 90 117.115(4) 90
B/ 107.125(3) 94.500(6) 90
v1©) 90 97.270(6) 90
V /o 0.840 7(3) 0.650 0(7) 4.070 3(5)
VA 4 2 8
D,/ (g-em™) 2.446 1.894 1.599
F(000) 600 364 1968
©/ mm™ 2.597 1.694 1.105
Crystal size / mm 0.30x0.32x0.34 0.20%x0.22x0.26 0.30x0.24x0.22
0 range of data collection / (°) 2.6~26.0 2.4~26.0 2.0~26.0
GOF on F? 1.014 1.055 1.061

R,/ wR, (I520(D))

0.0355/0.073 9

0.052 7 /0.070 1 0.051 6/0.101 9

2 HR5R

2.1 BEEGEH
2.1.1 BCAY 1CAAT)H,O0], 1 S A S5 1

AP 145 THRRS R S BN P2/, E
(RS FREE R BT An &l 1 R A5 1 45 b2l
SEHERES T 1A AT B 1 AN ECRIK, FE e &
H CA2SR 7S BE A B N TR FLAL A L 5 Cd1 B fr
M43 005k H 4 AT AT B - 4 5
F(01,02,03a,04b), fi T /N AR PR IE 17,1 DA
J - (N1e) M2 1 A o & L 57 7K 43 5 19 48U 5 (05) fir
TN A Y il B 53005 . Cd1-0 4 0.224 6(4)~
0.240 5(3) nm, Cdl-Ny 0.244 9(4) nm, Cd1-O,,
0.228 4(4) nm, Cd>* 5 JFC A7 1) J5 - 1) B A 1 1B ok
54.30(12)°~163.39(13)° [}, Cd1 Al Cd1d 05T
il 4 DREEM T 1 4[Cdy(CO0),J(CO,), R 2
M HI5(SBU): 2 1> COO M iZE 2 4> Cd*IE B/ T3,
BA C 5 14 COOTE /\ JG 3R P 3 XUk B 4
AT BCAAR B 2 AR R HE A 53 5 R OGS (u>=n':
) FUOBUA B B (u'=n ") T AL 5 3 & Jm BT
AT BEARMEEL S 1 SR E TR, X414
BB FATER N, WEER 0, B4 AT
Bl R LB 2 BRI 1 AEES NS 3 A
[Cdy(COO),](CO,),SBUs FLAL (& 2a), M a J5 I E , WL
¥ SBU B AT # COOTE be T8 #4521 2D 1H, FHAB
2D I XGE B AT B2 SR Cd /T R Y Bl
Pz, ZIE N 3D B AEE (B 2b), M ¢ Jr A A
&8 2D J2 AN 2R BRI B 48 R ES Ol C2-C4 0.368 54
nm(5 L), T A 1.526°, L FEE R 0.427
28 nm(H (L), RVIAFLESS Y a7 or HEBUE (A

3a), 734h, MH4B 2D 2 -NH, 5-C00- H,0 5-
COO ¥ i 2 F & 4 (18] 3b, 21 €0 e 26 |, [ s % k) 3¢
4), X L5 AR EAE AN T ARG R E

Hydrogen atoms are omitted for clarity; Symmetry codes: a: —x,
=124y, 12—z, b: 14«x, 3/2-y, =1/2+z, ¢: 1+x, y, z; d:1—x, 1-y,
-z
1 a1 AN FRAIT RS 6 8 2 T FC LA E Y
T
Fig.1 An ORTEP view of the asymmetric unit of
complex 1 and the coordination environment

of Cd1 with ellipsoids at 50% probability

&Y 1 RS T an & 4 s . d
AT FLR 5 3 4~[Cdy(CO0),](CO,), SBU % £z | fig % 9t
E SCH = HE R Y SR A 3K) 5 1A SBU XA 6
AN AT FCAL, B BB B 1 AR 7S 1 22 1015 sl (52 B 3K),
I AP R AT 2 ARSI 1T R(3,6)- 15 4%
1 A 2047 (rtl) = 2 W 28 2548 B 1Y Schlafli 475 /&4 -
62)2(42' 610. 83) .
2.12 FELAY 2 [CAAT)(Py)], W Ah AL 1

G2 45 THAHRR A MBERN PL, B
AKX FREEFY BT AN R Sa FTR, A8 1 A4
SEHYERES 1A AT BOAR 1 A IEEE ) cdl oS
AT BRI X 25 A5 440(01,02,03,04) .2 %A
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(a) Symmetry codes: a: 1-x, 1-y, z; b: —x, 0.5+y, 0.5-z; ¢: —l+x, 1.5-y, 0.5+z; d: —1+«, y, z; e: —x, 1-y, —z;

(b) H atoms and coordition water molecules have been omitted for clarity

2 (a) kAW 1T AT WECHI B B4 AT BRIR S 3 A TEHL SBU [Cdy(CO0)(CO,), % $2;

(b) fL &% 1 11 3D S5 HEFR

Fig.2 (a) Coordination environment of AT in complex 1, in which the phenyl ring is connected with three

inorganic [Cdy(COO),(CO,),] SBUs; (b) 3D packing structure of 1 along the a axis

(@

(a) Yellow dotted lines represent the centroid-to-centroid distance between the adjacent phenyls of AT, and the purple dotted

lines represent the shortest distance between phenyl rings; (b) Symmetry codes: a: 1+x, y, z; b: 1-x, =0.5+y, 0.5-z

B3 (o) A8 1 BRI o MR (b) A4 1 0SB FE T
Fig.3 (a) Interlayer 77-7r stacking of 1; (b) Hydrogen-bonding interactions of 1 represented by red dotted lines

Purple balls represent the center of the [Cd,(CO0),](CO,), SBUs,

and yellow balls represent the center of the aryl rings

4 LB 1 HI(3,6)- 3% 3 Ml Hi R BIE
Fig.4 Topological view of 1 with the (3,6)-c rtl net

(02b, Oda) LA K Lk IE 19 2055~ (N 1) BC AL, 44 5 BE 2
ik, B Cd1-04  0.226 3(4)~0.259 6(4) nm,
Cd1-Ny, 24 0.225 0(4) nm, Cd> 5 e 057 Ji 5~ (14 58 £ 35
A 55.19(11)~162.77(11)° , AT FCAK b i) & H %A
Z5RWEAL(N2 N3 1 A 2509008 0.5.0.5) AT Beik
9 2 /> FR TR Bk DT R SR ] 2 5 B L 147 (u2=mm')
FAREOE 4N EEE T, X 44N EEE TER—
ST N (T AR B AT B AR =R FRAE T
I PUZE AL, Cd1 5 Cdla L 5688 AT LAk R
TR AHF Bz, B —4E1) Cd-CO, 5 (Fdk SBU)(E
5b), X —LERHAR SBUs #E— 8% AT Bk,
FRL T A7 P 1T (0.57%0.62 nm) 21 A% 19 — 4 £L
L5, (H | FLAE B A A e o5 A s
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(a) Hydrogen atoms are omitted for clarity, Symmetry codes: a: 1—x, 2—y, 2—z; b: —x, 2—y, 2—z; (b) Symmetry codes: a: —1-x, 2-y, 2—z;

b: =14, y, 23 ¢t =x, 2-y, 2-z; d: 1=, 2—y, 2—z; e: 1+x, y, z; £ 2—x, 2—y, 2-z; (d) blue dotted lines: the centroid-to-centroid distance

between the phenyl of AT and pyridine; orange dotted lines: the shortest distance between adjacent phenyls; (e) red dotted lines,

Symmetry codes: a: x,—1+y, —1+z; b: —x, 2-y, 1-z; ¢: —x, 1—y, —z; d: —x, 1-y, 1—z
S LA 2 () RRERR 9TE 5 5 4 T B A SR BEAT S — BT (b) 1D Cd-0-C BE(HEIR SBU);
(c) 3D &M A 5 (d) PAT LB BEIE N 1Y ar-ar HERR ; (e) EHEAE ]
Fig.5 (a) An ORTEP view of the asymmetric unit of complex 2 and the coordination environment of Cd1 with ellipsoids
at 50% probability; (b) A representation of the 1D Cd-CO, chain (rod SBU) in 2; (¢) View of the 3D structure of 2

along the a axis; (d) An illustration of the 77-7 stacking between adjacent parallelogram cavity; (e) Hydrogen-

bonding interactions of 2

PRFRAR /N T AR 53 T 58 (18] 5¢), MEBE PR Z ] —
T A2 00, T i 2 AN EF I BE S 0.344 1 nm(%%
L), RWIMLE R EAETE 7o r WREHERUE
TEa Jim b, SBITEBERR S AT BYAFR PO ER R
0.400 8 nm (¥ (4 HE £k), i A 1Y N1-C2 FE &4 0.338
3 nm(E AL, A 18.371°, X EN TN 7
coqr MERRS C—H---ar VB 1 Z 0] 19 57 B AH B A T2,
Wb Jri, APBITMLNERR 5 AT (Y28 20 5 i B 2 Ry
C7-C10 0.372 9 nm(%5 (4 fE£k), — 1 f1 }y 58.892°,
XWREN TS 70 S C-H-- 7 FEHIZ
(195 FRAR EAE (B 5d), 75 58, AT DU JE % 18 PN
i-NH, 5-COO T M A , AT B3 5 -CO0 B iE
ICE (] Se LA M2k, I IR BERHR 5), X SE 55 40 B
YEFIRG I 1 A& Wi ga e 1k

& 2 MR st AT 6 Uros Tz
&Y HA —4E Cd-0-C #E (8] Sb), — 44 2 7] gk
AT BofRE R B n] DL % 08 AT BRI T ik
S, 5 CA>Be AL R Bk )543 2 C1 #CS, —

HR R L 3 R R, B A 2 R
th (3,3) M =4EM 28 24548, FE Schlafli 75 )2
(10°),°H ths i FMEE#E

Bl6 Ahaw 2 itidhgin i
Fig.6 Topology representation of 2 along the a direction
2.1.3 FEAY 3 [CAAT)(BPP)), iR Z5 4
e 345 TIEAC M &R, S BN Pbea, B
BIAX RGBTl 7a P, & 1 D455
ST EE T, 1A AT /R 14 BPP, Cdl 05
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Hydrogen atoms are omitted for clarity; (b) Symmetry codes: a: —1+x, y, z; b: x, 12—y, —=1/242; c: —=1+x, 0.5-y, =0.5+z;

d: I4x, 0.5-y, =0.5+4z; e: 14, y, z; £ 1+x, 0.5-y, 0.5+4z; g: &, 0.5-y, 0.5+4z; h: —1+x, 0.5—y, 0.5+z

K7 AEY 3 1 (a) X BRI IC I 4 B8 - IO AL R85 AH O Y — L8 J50; (b) 2D I 802
Fig.7 (a) Coordination environment of Cd1 with ORTEP drawing with ellipsoids at 50% probability in complex 3;

(b) An illustration of the 2D undulating structures of 2 along the b direction

(W]
Gray dotted lines in (b): the weak interaction between the phenyl of AT and pyridine ring of BPP

8 AW 3 M) MERZE 2D XWZ ;(b) 3D #3125tk

Fig.8 (a) An illustration of the interpenetration between two adjacent layers in 3 along the b direction;

(b) 3D supramolecular network representation of 3 along the a direction

2 ANTE] AT BE A& 1 5 X% 28 5 48(01,02,03b,04b)
VL 2 A~ AR BPP 1 &R - (N2, N3a) BL 47, 44 B
7S B A AR % T AR LA R R B S L Cdl-
Oxr 0.229 5(4)~0.237 1(4) nm,Cd1-Ngp 0.229 0(5)~
0.232 0(5) nm, Cd 5 B {7 B+ 09 8 1 78 B 7
55.65(15)°~143.05(15)°Z 1] , AT Bk i) N %A 2
HEALNT NI B S A 558 0.7.0.3), AT Bk
() 2 AN R HE R BOBG B & e A A X S cd> i, I
¢ FTIE I 1D 8, 5UF o J7 1 B BPP BCAZ0Y 1D B
TE W 2D B 802 (] 7h), BL 454 M b J7 1] A7 70 4
KIHIE 25 73(0.668 nmx 0.443 nm), Bt AH4B 2D
JZ VL4788 7 A B 2R A B A 2D A0 B WLz
(Kl 8a), =8 FXAR/IN , RBAR S FAEAE W o 710 A1
SR Z A0 H 32 X, BPP G I —FE M 2D XUZ Y W i1
il 2D X2 Z [0 AT YRI5 4835 BPP (1 ML g 2

2 6] 38 32 55 PR AH BAE F(C10-C14 0.338 9 nm(JK 4
MEZK), T ffi R 30.898°), JE AL 3D 8 43 ¥ W £ 45 44
(K 8b), J38b, AT BCARAS B £71E 537 N U5 (B b1
B 6), X ELFA E ARSI T iz & iR
P

&Y 3 W INER i 9 Fros . B4
Cd*[A 2 /4~ AT F1 2 /4> BPP Bifz, mIKZ & 1R &
LR A MRS AT BPP BUIAER S cd>&IB iE#
PR 2 AR AT Rl B 2kl X R R AL 7 =X
a3 2 — DB AL 450 sql B (OF
Ifil VU AR F NS5 B 1Y Schlafli 455 /& (4467,

 SCHRRT AT, %R R AT AR S Zn? R
N, FE—EAMFT, E Y R MOF-5 TR (1) |
Zn,0 F5 K 4 50 55T (SBUSs) B SR 1) S AL e A7 R &
Yol ABJE R EIR SRR AT A 1-3 Bk
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a4l
B

Blue ball: node of Cd
B9 B3 i ASEHER sql B4R PRESF 7R 25 1
Fig.9 Topological view of 3 with the 4-¢ sql net
TE 18 SR i i 1Y) 7 U R SR B0 DT (SB U, 3 AT
e F Cd PRt Zn K, 5 58 2 MR T
B, X A 1 A 3 B S By 2 -t e o7 A4 AU AT A
FFEER  HEAh | B TSR 4G B B AR S 5 U AT
TER AW 1-3 FoRBUT 3 FpOR A 9 B A7 45 X
(Scheme 1), fb&Y 1 PEIAMEES SR, 2 4
2 A PR IC A AR L R A B R G C A, 3R
=R AT BRI 10 DU 45 B, e 220 26
(3,6)-EFER A 41 A M ZE 254, L& 2 haE SR
S 5L, 2 MRIENA A, G -HR
THB, S ECAT M =45 SR i 2 1D Cd-
O-C HELH B AL ths MR S5 A& 3 P AT 1R
g5 AR BRI IR A S 5,2 R EER L
AR T BPP MK T BB 5 %
oy WA BN B R S Y U A B A 4
LR sql BIHFIAGHE
(@ (b) ©

Scheme 1 FCfK AT 75 1 (a).2 (b)F1 3 (c)' T B = Fh i A7
i
Scheme 1 Three coordination modes of ligand AT in
complexes 1 (a), 2 (b) and 3 (c)

IRAT SCHRHGE T 38 F 2- 2 B0 R IR 1Y Cd
1) HE B A e B 40 Cd (atpt)phen(H,0) [H O (atpt=
2-ZHFEX K R |, phen=1, 10-phenanthroline) , % i
AW SEY 2 s AEF R, (R A7 A 20 A
F, &% 2 A Cd-0-C % | Ifi [Cd (atpt)phen (H,0)]
H,0 " H T phen BB K, RIE K Cd-0-C B 53

#h ,[Cd(atpt)phen(H,0)] H,O 54440 3 1 B A7 A =
AHIE , RJE B 23 [ #EAR ), Cd i A Bt R )
B el B T 1) 7 A (B AR 7S B 1) 285 4 R AR
XL P S A e 25 T EVE
22 AW 1-3 BHEK XRD 4547

164G 1~3 MRSRURISZ 56 (0 K XRD i &1 (I
B JE AL RHED 1) RESSARGr W) &, Rk e b 5 4
[y E I N i
23 BEW1-3HARBRENE

XEE Y 1~3 47 T IR EENESE , R 10
A AR B 1T 25~320 CRITERIN R E 6.7%, 5
BRIt 2 1 ANEALK S FRIEEE 5.8 %Al
XFR 4 B T 406 CHYE LA W iR SRR E
FUNZA G YW BRI G R, (B 2 1 25~
330 CHEFE N KR E 10.9%, 580 THIuKk % 0.5
AN RE 43 F 1 EEH 10.79% X0, WG4 3 78
25~350 CHTEEINILTF R E, KT E 365 C,
L&Y 2 13 i SRR E  RUAE WS IIT R
YH% Lt TG TR G 1~3 1-E 3G 54T
(IR | 3K 55 T 45 44 o3 B v B B A W A7
TR ZW 07N (EYEEE 5 ERZE 7o HE
K C-H---7 M EAEHA X,

100 1
804
i 60 ;
) 3
2 40
204
0 T T T T T T
0 100 200 300 400 500 600
Temperature / ‘C
K10 FAY 1.2 38 TG
Fig.10 TG curves for 1, 2 and 3
3 &

PL Cd* 048 B AT MK 78 H,0 Py
M BPP Z 5T 4381 T 3 ME5HB A 2R &
P [Cd(AT) (H,0)], (1), [Cd (AT) (Py)], (2) F1[Cd (AT)
(BPP)], (3), 1 ™" AT BlfRM =SS S, 2 Fl 3
MAZ G5B, 2 DRI 1 bR A 5 AN
A MAMBAB TP (3, 6)-1E 1 &40 A il M
IREER S AE 2 THOR B G - R PRI T
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A 1D Cd-0-C #2023 B ths Z8 4548, 75 3 h
B A EAIAL, 28 Lk A 55 2D W
J2 3 38 55 AH ELAE I HE RS 3D sql BN, 3
AGA P ¥ A BT ) IR E T

Supporting information is available at http://www.wjhxxb.cn
B30k .
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