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AE  EPRIESERRSEET G T A& B AR R A Y Cuy (2,2 -bipy), (CH,0,), (CH;0,),
Cu( I)Cu(Tl) (4’4,'biPY) ].5(C8H404)(C8H504) (bipy :Eﬁﬂlﬁlﬁﬂﬁ, CsH, 0, =1 ’3'@%:5}3%‘2) s IExF H AT
T SR EERIRAT B AR S ERERAE. BOAW Cu, (2,2 -bipy), (CH,0,), (CH,0,), (1) ik =#HH %, P1 25
ME#E, a=1.03314(4) nm, b =1.08350(3) nm, ¢ =1.15826(4) nm, o =83.104(2)°, B =84.609(2)°,
y=66.125(2)°, Z=1. BLEHY Cu( 1) Cu(Il) (4,4"-bipy), 5 (CgH,0,) (CyH,0,) (2) dbifJm = RHih &,
PLZS[RE, a=1.06979(3) nm, b =1.09209(3) nm, ¢ =1.47887(3) nm, a =91.795(2)°, B = 93.2460
(10)°, y=118.6170(10)°, Z =2. @it FIAFI A HLOKHEC A (2,27 - BRI BE AT 4,47 -IRIEAE ) , FF IR AR
FHURECAR I, 580 T 25 AR TR B =Y. F=r38ml f e 2 300 C.
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Ik

AMETEAL ( KBr FER) , &y [l 400 ~4000 cm ; Siemens Smart CCD 1K X ET@%%H%?EE#’B(, Quantum
Design MPMS-7 SQUID #5371 #{%; NETZSCH STA 449C /ML, 25K U5R, THREE N
10 °C/min.

1.2 RIETTE

# H,BDC (0. 083 g, 0.5 mmol) , Cu( OAc),-H,0(0.200 g, 1 mmol) , 2,2'-bipy(0. 156 g, 1 mmol) ,
H,0(3 mL, 166. 7mmol ) FI5FAEE(2 mL, 26. 1 mmol) fEZ IR F /MBS WL, KB MR =
WA BRI N AR N 22, TN 160 CHEAS ik s d, SIRAHEERLEY 1 ik
ik, SR BEFKuES, ST PWRTE S e (%, #eE) . €53.70(53.75), H2.96
(2.93), Cu16.51(16.54), N 4.87(4.82). FEZEMLIMRILIE(v/em™") : 3436(s), 3076 (w), 2759
(w), 2359(m), 1983(m), 1674(s), 1625(s), 1559(s), 1518 (s), 1470(m), 1445(s), 1388(s),
1266(s), 1152(m), 1054(m), 907 (w), 825(w), 785(s), 727(s), 556(m) , 458(s).

# H,BDC(0.083 g, 0.5 mmol), Cu(OAc), - H,0(0.200 g, 1 mmol), 4,4’-bpy - 2H,0(0. 096 g,
0.5 mmol) , H,0(3 mL, 166. 7mmol) FIF A (2 mL, 26. 1 mmol ) 7EZ 5 N 7o /MRS TP B I
W MBI 5 A% 2 A SR DU SR S AT NS N SO 22 v, A 160 C R Ak S d, SIRBHE 1S
LAY 2 MR, 2L B RN, ERTE. Yo R i (%, HiefEH) . € 53.81
(53.84), H2.99(3.04), Cu 16.58(16.54), N 6.14(6.09). FEMLTAMRIIE(D/em™") ; 3436(s),
2921 (w), 1625(s), 1575(w), 1486(w), 1404(s), 1218(w), 1109(w), 818(m), 688(m), 629(w).
1.3 BREEHNE

Fe-E40 1 F 2 1 RR s X SR ATT B 8 % FH Siemens SMART CCD 1K f78H0 & . K Mo Ka 814k
(A =0.071073 nm) , DL o 3007 SRR, 7E(20 £2) CIREE FBEATIE. (/1 SAINT-5.0- " FE)3
P PEIEIR IR, SHELXTL-97 ' R b4 T45 A b, R BLIE A 2 &R IR PO 8, SR )5 F 22 (1 PR3
PoRf /N R PR I AR R T Ak bR, FIS NG, f)a Fs/ N IRk a5 g B 1.

AW 8 =RHHE, PL2SAIRE, @ =1.03314(4) nm, b=1.08350(3) nm, ¢=1.15826(4) nm,
a=83.104(2)°, B=84.609(2)°, y=66.125(2)°, Z =1, Ja—8BWEHF[1>20(1) R, =0. 0283,
wR, =0.0738.

A2 e =rHn AR, Pl 2S[ABE, @ =1.06979(3) nm, b =1.09209(3) nm, ¢ =1.47887(3) nm,
a=91.795(2)°, $=93.2460(10)°, y =118.6170(10)°, Z =2, fJa BI—EENF[1>20 (1) ]R, =
0.0384, wR, =0. 1024.

2 ARSI

2.1 BRIEGEHEN

FEREER TR, BCA Y 1 B —4eERIRa M (B 1) . SoTgii A A LA R B 1Y Cu B 1,
Cul RAVUECNL A TS5 M, K AT 4 AARTE 1, 3-825 AR AY R 3L SR T 5 4 7 F i pY 4 4~ T
A4 13- EPR I RRARSL T A B A b, T2 Cu—O 384435112 0. 19184 nm(x2)
F10.20102 nm(x2). MITEFR Cul BIMZS N 1. 861212 | X Tl g 44 189 Ko B I 5 SR [ 23 1 i3 1Y)
gEIR—E 45BN TR R A A IA Cul B FRIMAS N +2 #r. Cu2 SRR ECOLAY DU MARESSH , ok
HF 3 AN 1, 3-8 — FHIRAR R B EUR T A K [ —A 2,2 -bipy 4> FH 9 2 /4> N JEF 88 7 Ui
HERY 5 AT, TERAY Cu—O K351 0. 19388, 0. 19561 F10. 2383 nm, Cu—N £K 43514 0. 1998
F110.2004 nm. Cu2 KAMHE +2 #r Cu BT A EA 72

FERCA Y 1 g5k, f74¢ HBDC ™ F BDC? - AR AR ELIR. 7€ HBDC i, —/MRILER Tk
1, AR5a i (FHERZER HBDC - JE S ) 5 73—k By 2 A0 [F Cul #1 Cu2 Ff,
AR Cu2 Fl—4 Cul FEI—A Cu =#BJ0. BDC? ™ AY 2 ANRIEW R [ B, — 4
FERGELA, [ — Cu2 (1) Bl s 75— AW BCR , BFIE Cul (T0) A1 Cu2 (1), XA, dlad BDC?
(9 2 AR EED: =8 Cu BATT, TR TCIRAE Y Zigzag BERZEHI (K1 2). K3 ATLIEH, BAW1 0
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Fig.1 Asymmetric unit of compound 1 Fig.2 View of the structure of the 1D Zigzag

50% thermal ellipsoids. chain in compound 1

Hydrogen atoms have been omitted for clarity.

k5 B 2 a] e i =

Fig.4 Asymmetric unit of compound 2

layer in compound 1 50% thermal ellipsoids.

WE 4 FiR, FLAY 2 P EEAAAEA A ECOL RSN Cu B, Cul SREUHLECLOL /Y VU A HEL A, Sk
HT 4 A1, 3-[2E — HIRR IR ILEE T LI 4,4 -bipy A9 1A N 7 548 T DUM4ERY S 4T
B A Cu—O0 K912 0.1959, 0. 1961, 0. 1969 F10. 1978 nm, Cu—N #8144 0. 2154 nm. Cu2
FH =B 435015k A T5 Cul AHBELALR 4,4 -bipy PEISA—A N T #19 4,4 -bipy 9 1 4
N LU 1,328 RO ALY 1 AU, JF N4 T = MIER 3 AT, B Co—0 K
0.2163 nm, Cu—N £ 20514 0. 1926 F10. 1927 nm. Cul FHAYE +2 #i Cu B 735 A 5=,
1M Cu2 RHAIAYIE +1 i Cu B9 =Ko =, [R5 R i e A7, AT IR Cal 8 +2 i, T Cu2
g+ 1M, DXFR— AR AR B DL R AR 5 Sk 23 ] s A 2 R — 2

WE S(A) i, 4 kA TR 1, 3-E0K —HRRARNRILS 2 4 Cul BT HNL, TER—F2A
TAASGER . FEXA G5 T, A 2 NN HBDC ™ A9 93 — R BLIFIA KA AL, 2R 1R
I35 2 AAEXT BDC? ™ 19 55 — R B 5% AR RIS BT i Cu2 ( 1) AAERCAL, I R 17 = 4E ™)
AREER. XA HERPREE A 0T LUBAE S 7SI e MU 2 A ). T Cu2 (1) SRAT =L
FHY | N2—Cu2—N3 8 ffi o 148°, N2—Cu2—O07 i 4 106°, N3—Cu2—07 £~ 103°. [F] A,

Fig.5 View of the 2D layer in compound 2( A) and the two fold interpenetration of a double-layer(B)



o

2

1694 HEFRMLFFR Vol. 30

1,3-028 —HRMR ) 2 DMRFEWIE N 1200005 A0. TR, fbEaW 2 TEA T R ML 45/ [ I’ 5(B) ].
A1 2 HARAR % PR 20 BT 28 (0 4 235 1l ) SRR R R Ok, XAV AR AR A TR S S RLAL
1,3-BDCArFH AR EE.
2.2 HBEM

TEZS AR R AR = AT T A REIN, PR T s R BoR . BCEaW 1 R E M
AT, 72200 ~360 CHEREINKTE 56.5% , 22N A — X R B HUE s 78 360 ~ 570 CuE Nk
B KR 21.6% , XA ZEIARLEA — . XA R R TR LR A AL . B
LR EALRA R I T N 21. 9% , BTN K 20. 5% . FAW 2 By B/ #Ef T, 78200 ~360 °C
TN R 56. 2% , 55 HOAXT I Y 22 I th e — IR F ;. 7F 360 ~ 600 °C . [FIN R 19. 6% , X B 1)
ZEPINRA — g, X PP R E R R H T L= A DL T B . Fe 2 A 5% s o
5 24.2% , FSHEE R 23.0%.
2.3 wEEFMERE

BeA9 1 AR REAL R IR I 6 (A) iR, TIRIREEM 4.0 K 1] 299 K. HEFATLIE W, Bld
Y1 YR IR BEAL R X BB BE FAROR WS N, e &40 1 SR BN IR B, 7EAR 5 A0 1R BE Y T P9 (50 ~ 299
K)fFEEHE-IMTER (Xo=C,/(T-0)], HEHMEHLMARAR R EES C=3.178 x10 " A -
m’ - K 15 298 K, B RN T AR pny =2. 828 (X T)?, iy =1.86 py, H5H
P . =gl s(s+1) 1" =1.86 u, (Hih g =2.15, s = 1/2) 4.
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Fig. 6 Plots of the temperature dependence of X, and 1/X for compound 1(A) and

the temperature dependence of X and 1/Xn for compound 2(B)

fl&9) 2 iR AL R i 6 (B) i, ml 0L, VR EEM 4.0 K 3] 299 K, FEIRMEAL R X . B

TR RE AR AN TR, WA T S T 5 1 2R 4.
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Mixed Solvothermal Synthesis and Characterization of
Two Copper Coordination Polymers:
Cu, (2,2'-bipy),(C,H,0,),(C,H,0O,), and
Cu( I )Cu( I') (4,4'-bipy), ;(C;H,0,) (C;H,0,)

GAO Lu', LI Guang-Hua', BI Ming-Hui', HU Ya-Wei'?, LIU Xiao-Min',
SHI Zhan'* , FENG Shou-Hua'"
(1. State Key Laboratory of Inorganic Synthesis and Preparative Chemistry, Jilin University, Changchun 130012, China;
2. Department of Materials Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract Two copper coordination  polymers,  Cu,(2,2'-bipy),(C,H,0,),(C,H;0,),(1) and
Cu( I)Cu(1Il')(4,4"-bipy),(C;H,0,) (C4H 0,) were hydrothermally synthesized in mixed solvothermal
and characterized by single crystal X-ray diffraction. Cu,(2,2"-bipy),(C;H,0,),(C,H,;0,),(1) crystallizes
in a triclinic system with space group P1 and cell parameters, a =1.03314(4) nm, b =1.08350(3) nm, ¢ =
1.15826(4) nm, a=83.104(2)°, B=84.609(2)°, y=66.125(2)°, and Z=1. Cu( I )Cu(1Il) -
(4,4"-bipy) , s (C4H,0,) (C4H,0,) (2) crystallizes also in a triclinic system with space group P1 and cell
parameters, a =1.06979(3) nm, b =1.09209(3) nm, ¢ =1.47887(3) nm, « =91.795(2)°, B =93. 2460
(10)°, y =118.6170(10)°, and Z =2. Their syntheses were performed under the similar conditions from
different organic alkali ligands 2,2'-bipy and 4,4'-bipy at different concentrations. These changes gave rise to
the corresponding change in final crystal structure of products. Both compounds are thermally stable up to
300 “C.
Keywords Copper coordination polymer; Mixed solvothermal reaction; Crystal structure
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