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Synthesis, Crystal Structure and Magnetic Properties of a New 2D

Coordination Polymer [Cu(anol)(,5-N3)],

LIU Na-Ren LIANG Sheng-Li

HAN Wei-Hua LIU Zhi-Liang*

(College of Chemistry and Chemical Engineering, Inner Mongolia University, Hohhot 010021)

Abstract: A 2D copper(Il) coordination polymer [Cu(anol)( u,5-N3)], containing 2-aminoethanol (anol) and azide bridg-

ing ligands, has been synthesized and characterized by single crystal X-ray diffraction and magnetic susceptibil-
ity. Crystal data for [Cu(anol)(;3-Ns)],: monoclinic system, space group P2//n, a=0.838 06(17) nm, 6=0.773 55(15)
nm, ¢=0.85349(17) nm, B=113.26(3)°, V=0.508 32(17) nm®, Z=4. The 2-aminoethanol ligands are coordinated on

the bidentate coordination mode with a nitrogen atom of the amino and an oxygen atom of the hydroxyl. The two

Cu(ll) ions are bridged by the two oxygen atoms of 2-aminoethanols and the binuclear [Cuy(anol),] unit are formed.

The binuclear units are linked through EE-azide groups and resulting a 2D network. Variable temperature

magnetic susceptibility measurements in the temperature range 2~300 K reveal the existence of antiferromagnetic

couplings in the network. CCDC: 724117.

Key words: copper complex; coordination polymer; crystal structure; magnetic property
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Fig.1 Different bridging modes of azide
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AHEAE IR, A SC LA AR E , CulIl) 4 B BE 14 2-
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ROIR CAE SR 51, FD X560 40 B0 Bt A S0 A A 07 JHG
PRE5 K I HEAT T A8 I 4 AL 30 5 B R PR 5T

1 SEE#ES

1.1 XF5EE
B R 28 R T o b 4l 20406 IE . NEXUS
670 FTIR A7 i A8 421 SR 6 1AL (KB FE R, I

KAE B 4 000~400 em™; A K 4544 . Bruker Smart
1000 CCD I 48 777 S5 4% 5 722 I # K 3 . Quantum
Design MPMSXL-7 SQUID %3 % 5 i1 (BC & 4 h 4% 41
43 Pascal ﬁ@ﬁﬁ??*ﬁ@ﬁﬁ)o
1.2 REVHEN

[Cu (anol)(geis-N3)], WA A . #5589 03 i) 4t (2.0
mmol) ) -BWHROME =R ME AL A R 2
/W BE/K (24 mL, 10:1:1, V/VIVYIR & f %=
MAEHE 30 min, B MA 2.0 mmol Cu(ClO,),-6H,0
B ZRHEFE 2 h 5 IRk OV T 1 U8 5 R BT
FEE R T E RN 2 d 320G G X2 dh
AT 5 50 BT 1 PR S £ HUtR Ak
1.3 BEYSRESEHENE

FEI 0.20 mmx0.18 mmx0.10 mm ¥ Bt & 4 5
i, ffH Bruker Smart 1000 CCD X-4F £k 5 & 477 5
A, 28 A7 56 B0 8% B (546 9 Mo Ka(A=0.071 073
nm) 57 FHE AT HOGIR | AE 113(2) K il EE T e
SEa5 MRS R SHELX 97 F2 )% ih 32 1
o LS I EE SR T 0 A AR X SR T
FH AR SR 53 51 2R FH A% 1) ] R0 25 1 S TR IR
T AT RSB /N IRIEEIE ) BEA YR SR
FHARS TR,

CCDC 724117,
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Table 1 Crystal data and structural refinement for complex [Cu(anol)( ¢£,5-N3)],

Formula C,HsCuN,O
Formula weight 165.65
Measurement temperature / K 113(2)
Radiation wavelength / nm 0.071 073
Crystal system Monoclinic
Space group P2,/n

a/ nm 0.8380 6(17)
b/ nm 0.773 55(15)
¢/ nm 0.853 49(17)
B/ 113.26(3)

Limiting indices

0.508 32(17)

Cell volume / nm?

O9<h<9-9<k<9,-9=<!=<10

A 4

Calculated density / (g-cm™) 2.165

Final R indices [I>20(1)] R=0.025 1, wR,=0.064 6
R indices (all data) R=0.026 5, wR,=0.065 0

©/ mm™ 4.184

F(000) 332

Reflections collected / unique (R;,) 3360 / 870 (0.038 8)
1>20(1) 781

0/°) 3.91~25.01
Goodness-of-fit on F 1.053

Puw and pui, / (e:nm™) 439 and -668

2 HRSUE

2.1 BLEWIRILI I

EO HF Bk & & (Ny) I 0 4MG 1 43 B 7 ~2 100 HN
~1300 em™ &b H B v, WSO  BF B RS Y S A
(NYUFE~2 100 em™ 40 H B v, MBI % B 5

BWANAE 2041 em™ b 1B 1 4S50 A W IR 0g PR G
AT T 5 P S AR A R EE R EK
3125 13234 cm™ bF 2 RIEIHIE Ny 2-2 K 4
Mt N-H 8 19 2 IS % | 3 400~3 200 em ™ A0 AT & B
- B O R N R TG G 7%
A A AU SE P
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BC ARG W02 H 4548 R IG] Cuy(anol)y( w5~ Na), | 4
A, EEEEEERC B AR R AR O DL 2R 2, B Cu(ID)
[ S Il W AN W VAL S a1 B S 2 0 [ e a1 )
MEERENEEF N 2 NS AR EFHARF (0
Bl 2 JT7R),JE il — A~ W A8 DU 7 R L HE IR O(1)
O(1A) N(1)F1 N)#4 i, H A 735112 0.19506(19)
0.196 06(18).0.200 1(2) .0.197 5(3) nm, 5 SCHk 4z &
AL & Wy AR L2 Cu () 25 1 i 25 DY J7 #E IS i
0.02027 nm, HETUEH N@4B) 5 4E, L Cu-N #K
0.234 1(2) nm, 1Z 85 B O 48 IS & S C | TiE
A b Ca(IDAYBC A7 PR R hr R i U 5 #E | iy 2 4> 2-
G COWE IR AR EE A AR EE 2 4B IR
Cu(IDE ¥, JE BL— 1> BUA% B TG [ Cuy(anol),] , 76 BUE M
B 77 2 0-Cu-0 B 80°, Cu-O-Cu [ 5 /1

100°,Cul-01-CulA-O1A 4t T [5] —-F i ,Cu--- Cu FE
B0 0.299 69(11) nm (symmetry code:;—x+2, -y, —z+
1), MZHRICZIEA Cu(ll) & il BE #0720
Ny I N e R E5 4 EE & ZARPF AT Cu---
Cu FE B4 0.441 2 nm(symmetry code:3/2—x,1/2+y,
1/2-2), B 3 2 DAL 2 WA R R 9 —4EfL A R G W)
[Cuy(anol)y(p,3-Na),], IIEEHE . ZHERARGEAITE ¢ Jr )
R T ATHERR T S 20 19 = S U () ).
AR S LA A 3R A1) -5 el SRR T 19 P
R G WAL 2 S G 80 B B S A 3R
I ge A AR R) 5 py T B P 900 B R & A T
FEO2AMARSYAA AR MRS
ANESHY 18 4b SRS W JZ T2 2K S5 R Y 4R
FNEL, A B vh TR H R R AR i 1 BURZ i 45 A
BT — 25 LIRSS 2 4 E 1 (46Y)

x2 BAW[Cuylanol)(u, Ny),], WEZEK EREHAHHEE
Table 2 Selected bond lengths (nm), angles (°) and torsion angles (°) for [Cuy(anol),( ¢,5-N3).],

Cu(1)-0(1) 0.195 06(19) Cu(1)-NQ)
Cu(1)-0(1) 0.196 06(18) Cu(1)-N(1)

0(1)-Cu(1)-0(1) 80.00(12) 0(1)-Cu(1)-N(1)
0(1)-Cu(1)-0(1)! 79.96(8) Cu(1)-0(1)-Cu(1)!
0(1)-Cu(1)-N(2) 174.20(8) 0(1)-Cu(1)-N(4)"
O(1)I-Cu(1)-N(2) 95.44(9) O(1)I-Cu(1)-N(@)"

N(2)-Cu(1)-0(1)-Cu(1)" -37.8(8) N(@)"-Cu(1)-0(1)-Cu(1)!

N(1)-Cu(1)-0(1)-Cu(1Y ~154.75(9) N(@)!-Cu(1)-N(2)-N(3)

0.197 5(3) Cu(1)-N@)" 0.234 1(2)
0.200 1(2) Cu(1)-Cu(1)’ 0.299 69(11)
84.80(9) N(2)-Cu(1)-N(4)" 89.08(9)
100.04(8) N(1)-Cu(1)-N(4)" 108.57(8)
95.01(8) O(D)I-Cu(1)-N(1) 150.59(8)
97.75(7)
97.00(8) Cu(1)-Cu(1)-N(2)-N(3) ~142.77(18)
116.3(2) Cu(1)-N(2)-N(3)-N(4) 177(4)

Symmetry transformations used to generate equivalent atoms: ' —x+2, —y, —z+1; " x+1/2, —y+1/2, z+1/2; " x=1/2, —y+1/2, z-1/2.

Symmetry code: —x+2, —y, —z+1; #2: x+1/2, —y+1/2, z+1/2

Hydrogen atoms have been omitted for clarity

B2 AR A P [Culanol)(wys-Na)], AN X R B HY
LK BOHAT AR
Fig.2 Asymmetric unit and its expanded mode of the

complex [Cu(anol)(u5-N3)],

Hydrogen atoms have been omitted for clarity
K3 EALZWEERRN AR EY
[Cu(anol)(pe,5-N3)], I 454 &
Fig.3  Polyhedral representation of the 2D network for

complex [Cu(anol)(w5-N3)],
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XA 4 . — HERCA 2R G W[ Cu(anol)( e5-Na)), 19 G 8 it 4 45 4 B il 1k 1861

(a)
B4 (a) T 0 0 R 54 0 2 TR (1) 952 = 4 0 2 2 K 3 4
Fig.4 (a) Packing diagram of the 2D network for complex [Cu(anol)(w;5-N5)], (b) Topology diagram of the 2D network sheet
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(15-N3)al, 1, Cus- Cu Z[BIFFFE SR REA BEAEH | %
LA W [Cuy(anol)a( e -Ny)o), T 2-5 5L 4 BE)
P 2 L AU T AR IR Cue--Cu FEBSRCHE, 0 02976
nm , HRGAH TAE A b EE A TAER &R
M EE 77 U EKAY Cu--Cu FEES K, M 04366
nm , 0GR AR RS | S OB A BAE R IR
— T4k cuDBEFE G IR R, HRAT e LI
AT RUASE TR Kb B 1 e, P i T A e A U A BT I
(1 32 2R TR (eq. 1) , LU IR B 45008 1 RUR Al
TG Z B AR BAE F DL 7 35 30 (A B (eq.2), 2%
AEREAR G R R I REALR L RIB KN eq.1~2:

NGB |

=TT X Fvexp2 iKY M
i X

O TR N B X 2

Hofr N J& Avogadro’s # %X ,g /& Landé N K /&
Boltzmann % %% ,8 J& Bohr ¥ ;J &7~ X% i H.o0
PN ) B R A T S8 2 38 708 U i B8 22 1) 4
AR ZH, N.=120x107 J2:-5 15 5 0 O ) Wi ¢
4 (temperature-independent paramagnetism (TIP)), i
INZREIU AR R RAEL S S ECN . J=-99.32 cm™,

2J'=021 em™,g=2.08, —HHEFE F R= ) [((waeli)-

(b)

a7 D [enani)P=1.34x 107 A 45 R W 1 2-

S LRI B AR T HFICEY Cuee- Cu AT,
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Fig.5 Plots of yy and yuT versus T for the complex
[Cu(anol)(u13-N3)],; the solid line represents
the best fitting with eqs. 1~2, where j=-99.32
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Table 3 Structural and magnetic data for a selection of Cu(Il) complexes with [Cu,(¢-0),] building blocks

Complex Cu-Cu / nm Cu-0-Cu / (°) J/em™ Ref.
>98°
[Cu(anol)(p,-No) ] 0.296 7(12) 100.0 -99.32 This work
[Cun(Mestacn)(u-OH);](C10,)." 0.297 1(1) 100.1 45 30]
CusLmx(-OH),|(BPhy) 0.294 6(5) 99.6 ~159 31]
[CusLmes(u-OH),|(C10); 0.290 4(8) 98.9 24 32]
[CusLmes(u-OH);b(1-OH):(C10,)g 0.296 1(1) 98.7 29 132]
<98°
[Cu(bipy)(OH)(NOJ, 0.284 7 95.6 172 33]
[Cu(bipy)(OH)(C.0:)(H:0), 0.287 0 96.4 145 [34]
[Cu(dmbipy)(OH)(CF:S0)} 0.283 8(17) 945 148 [35]
[Cu(bipym)(OH)(HO)NOY(H,0)# 0.288 1 95.7 114 [36]
[Cu(bipy)(OH)L(C10,), 0.287 1 96.9 93 [37.38]
[Lu(blpv)(OH) SO4)(H:0)s 0.289 3 9.5 37 [39,40]
[Cu(bipy)(OH)L(PFy)s 0.291 4 9.5 12 [41]

* Anol=amino-ethanol, ® Mestacn=1,4,7-trimethyl-1,4,7-triazacyclononane, © Lmx=1,3-bis(1,4,7-triazacyclonon-1-ylmethyl)benzene,

! Lmes=1,3,5-tris(1,4,7-triazacyclonon-1-ylmethyl)benzene,  bipy=2,2-bipyridine, ' dmbipy=4,4-dimethyl-2,2-bipyridine,

¢ bipym=2,2-bipyrimidine.

HHBMEAMSERJME)., AXAERHEEY
[Cu(anol)(wi5-N3)], ', Cu-0O-Cu 5 £ 24 100.00(12)°,
PR, 35 4B 4 1Y Ca(D I 8] A7 7R B0 1Y
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3 &

A A H2TTEG W T —A MR Cu(DEC

RLRAY), I X 5L R AT A SR A
T3 0 9 728 LG A R T ST 25 SRR W) 7R 3% — 4 IR
B 5 Wb Cu(lD B 1 22 1) 47 16 K2 Bk G A 5
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