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1.2 E&EY1 W&

¥ Cd(NO,), - 4H,0 (0.015 4 g,0.05 mmol) .p-FPhH,IDC(0.025 g,0.1 mmol) .2,2’-bipy (0.015 6 g,
0.1 mmol) DAK 3 mL ZJfEF4 mL/KHATIR G, fidk 10 min J5 KR GRS T 25 mL B9 A R IR MG
WIARE IR N, B G B TR, 218 FHR 2 150 °C L fEIR 4 d, 2L 10 C/h iR E R ERG , KA
Te s RE W AT, HZRIBK VRIS B AR T, 723850 58% . ST 4y Mk Ca, Hyy N O F, Cd 1158, 3L (E
(%)H: C,50.10;H,2.61;N,10.96 ; SZHAE (% ) A :C,49.71;H,2.34;N,10.64. IR (e¢cm ™' ,KBr) :3 440 m,
3074 w,2 922 w,1 605 s,1 568 s,1 518 s,1 437 s,841 m,813 w,787 w,763 m,746 m.
1.3 REEHENE

A/ R 0.20 mm x0.19 mm x0. 18 mm AL ELHE T, 7E Bruker Smart APEXII CCD fif 5% |- 2% F
AL Mo-Ka 26 (A =0.071 073 nm) $E47 SRARGEH4 (405 , WAE 21 9 263 ANl (AT AL, Hd T > 20 (1)
MR 6 51 A, SRS F R T A2 0, O AU ST - EOR Y e ¥ & 1n) SR AT B 1E. ffo R 4 0 P i
AN e MR T ULER B AT ST s T /N Ak A, B SR R A 1) R M A S ok R 2R
BMFEHERASEE. AW L MRKRE =RE R, SEEE S P -1 BESEN: a=1.126 45(9) nm,
b=1.13265(9) nm,c=1.3249(11) nm,a=88.912 0(10)°,3=81.841 0(10)°,y =62.394 0(10)°,V =
1.480 7(2) nm’,Z=2,D,=1.675 mg/m’ ,u= 0.814 mm~",F(000) =768. fifiskdiss Ip N FHIE)E , R
BEAEEA A R AL B A AR, ARTTZ8 22 Fourier G M e/ A EAS IE TN 45 ) SV iR B2 IR AR OE.
RZARBIH T R =0.026 7, Rw =0. 067 5. e K 5RA L T % ) i 0 AP, =430 e/nm’ K04 AP, =
—266 e/nm’ , i A 11E ] SHELXL-97 #&)%47 . CCDC 541 441 209.

2 SRS

2.1 BEYW1 WBREEH

BCEY 1 By F SRS TR 1 k2. B 1 ECEY 1 GO ) B FRIBCA 5L, Al A&
Ly CA( ) B4 FHA R A /AR B . SECALF) CAL 53k 3 2 kM R FRAY 2 AR T (N1 A1 N3) 2
DRI (012 F1 013) LA J2 2,2 -bipy B 2 AR+ (NS FIN6) Bz, Hrh kB iy 012 F1 013 DI K&
N5 I N6 54, Al 457 0 g N1 N3 (5. Cd1—N (958K 0.231 48(19) ~0.235 07(16) nm,Cdl1—O0
FIEEE R 0.231 91(16) ~0.232 16 (15) nm , ik S84 40 FSCHR[ 8 ] Cd By Kk ME — R R e & W HE3k. s
CA( II) &5+ JE Bl A5 A Ry 70.51(6)° ~171.80(6)°, ™ Hifi B 1F /\ A 58 M 90° 1 180°. 7 [w] — bR —
FRIRTCAR T DRI PRI PR IR A 48. 699 (134) ©, WoRH Ry 12 5L, H AR BE B K5 Ah , DR 21
TRV Ao 4.203(191) °.

K1 @Ayl ek
Tab.1  Selected bond distances for complex 1

=z B4 /nm (le=c3s: HEH/nm e K/ nm
Cd(1)—N(1) 0.235 07(16) Cd(1)—N(5) 0.232 54(18) Cd(1)—0(12) 0.232 16(15)
Cd(1)—N(3) 0.234 46(16) Cd(1)—N(6) 0.231 48(19) Cd(1)—0(13) 0.231 91(16)

F2 AU GHSEA
Tab.2  Selected bond angles for complex 1

Al B (°) s s (0) =35 /()
N(6)—Cd(1)—0(13)  157.24(6) || 0(12)—Cd(1)—N(5)  171.80(6) | N(6)—Cd(1)—N(1)  102.58(6)
N(6)—Cd(1)—0(12)  104.34(6) || N(6)—Cd(1)—N(3)  101.05(6) | O(13)—Cd(1)—N(1)  91.82(6)
0(13)—Cd(1)—0(12)  96.81(6) || O(13)—Cd(1)—N(3)  72.35(5) | 0(12)—Cd(1)—N(1)  71.88(5)
N(6)—Cd(1)—N(5) 70.51(6) || 0(12)—Cd(1)—N(3)  84.61(5) N(5)—Cd(1)—N(1)  101.78(6)
0(13)—Cd(1)—N(5)  88.48(6) N(5)—Cd(1)—N(3)  103.02(6) || N(3)—Cd(1)—N(1)  150.03(6)
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I TN (010—HI10---011 1 O15—HI15---014 ) , 1fii AH 20 14 73 P [0 2 2k S ARk e NH 5 AT % 1
SR 4731 LB (N2—H2---016) , E S S HUILER 3. 70 A Y U 7% 42 [ Cd (p-FPhH,IDC), (2,2 -bipy) ] 2
JERCT — A JCIRIC . FEARAR R IR BEZ [],2, 2"-bipy BYMEBERR L ANF-4T, —FH BB 0.305 55 nm, i
HARSBA BAREAT RSN E A BE BS AT 0.538 93 nm A1 0. 333 49 nm WA, 3 A 5 7 45 K Bl (B0 A7 A6 LR
SR - HEARVET, T B T ARG X 28 TR AR R AR AR T HERUE T — 8 A
) = ZE [ 2545 (&1 3)
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1 CAd(I) BFeymeisirng Fig.2 1D chain of complex 1 supported

Fig.1 Coordination environment of Cd( II ) by intermolecular H-bonds

R3I mbd e KR
Tab.3 The H-bond data for complex 1

D—H--A d(H-+-A)/nm d(D---A)/nm / DHA/(°)
010—H10---011 0. 157 49(40) 0.253 71(24) 170.303(38)
015—HI15---014 0. 152 00(40) 0.248 21(25) 172.231(38)

N2—H2---016 0.209 26(26) 0.289 59(25) 171.374(26)

2.2 EEWI1 WO EARBBESES T
BLAH 1 LT AN EUEE S A ABEE = — S0, 78 3 400 ~3 500 em ™' i) (IR nT LAV S, A NH 330, itk
W 3L A AR AE PR Bh7E 3 070 em ™' F13 100 em ™' 33E4ES) o(C=0)7E 1 550 ~1 620 cm ™", 7F 830 ~860 cm '
B30 58 A W SR T U i R R R v (€ =C) i 4 iR 3.
R THRRECA Y 1 ez Soh ke P, R SR SN T M th 48, an &l 4 firs.
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Fig.3 The 3D solid-state structure of complex 1 Fig.4 The thermal analysis curve of complex 1

BCEH 1 15 345.5 C 2RI 58 th B PR M, 3R iy TR MR T AR LS IBC R e 2 74 (3 [] 47 T L2 R 73
TR e Bis , R B PP PR A — D R H(345.5 ~424.4 °C) DI 0 VR Hi (424, 4 ~
622.1 °C) , 3 BRI T RIE —JRIR LA 2, 2"-bipy BIPIMiE , BR T 83.25% bRl B BL 3 W45 O 51,
MR T 622. 1 CJn, Bl — S ptE St R, BERA i O 2245 00, 19 21 50 046 (5% CAO (BB
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H16.10% , (A 16.75% ) .

3

K Z IIREA HLECHR p-FPhH;IDC LUK S R BIECAR 2, 2" -bipy , 7RI FIEASAE T A CAC D) B 1 A 2138
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Synthesis, Crystal Structure and Thermal Properties of a
3D Cd( I ) Supramolecule Complex

LIU Ailing', JIAO Yanbin®, WANG Qi*, HOU Lifen’, LI Gang’
(1. Academic Affairs Office, Zhengzhou University, Zhengzhou 450001 , China ;
2. College of Chemistry and Molecular Engineering , Zhengzhou University, Zhengzhou 450001 , China )

Abstract: By employing 2-( p-fluorophenyl ) -1H-imidazole4 , 5-dicarboxylic acid ( p-FPhH,IDC) and
2,2'-bipy, to react with cadmium ( I[ ) ion, a new supramolecule [ Cd (p-FPhH,IDC), (2,2 -bipy) ]
(complex 1) was successfully synthesized. Complex 1 was characterized by elemental analysis, IR spec-
troscopy and single crystal X-ray diffraction. In complex 1, the [ Cd(p-FPhH,IDC),(2,2'-bipy) ] units
were joined through intermolecular hydrogen bonds to form a 1D chain. Then the 2D sheets were formed
by -7 interactions between the chains. Finally, these sheets were piled up into a 3D solid-state structure
by the strong intermolecular interactions. Complex 1 indicated good thermal stability below 345.5 °C.

Key words: imidazole dicarboxylate; Cd( Il ) ; supramolecule; crystal structure; thermal property
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