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三氮唑配合物[ Cu2(CH3COO) 4( C4H 8N4) 2] � 2CH3CN

的合成及晶体结构

刘家成 庄金钟
�
游效曾

(南京大学配位化学研究所,配位化学国家重点实验室,南京 210093)

Cu( CH3COO) 2 和 4�氨基�3, 5�二甲基�1, 2, 4�三氮唑反应制得标题化合物的单晶 [ Cu2 ( CH3COO) 4

( C4H8N4 ) 2] � 2CH3CN 。晶体属三斜晶系, 空间群, a= 8. 266( 2) , b= 8. 585( 2) , c= 10. 741( 2) � , �=

75. 58( 3) , �= 88. 46( 3) , �= 86. 35( 3) �, V= 736. 7( 3) � 3 , Z = 1, Dc = 1. 509 g � cm�3, F ( 000) = 346,

�= 1. 502 mm�1。X�射线衍射结构分析表明, Cu2( CH3COO) 4 ( C4H8N 4) 2 单元是中心对称的双核配合物, 两个

铜原子间距为 2. 698� 。每个金属原子被围成四方锥的配位结构,四个乙酸根配体中最近的四个氧原子处在底

面上 [ Cu�O= 1. 965( 3) ~ 1. 986( 3) � ] , 一个 4�氨基�3, 5�二甲基�1, 2, 4�三氮唑配体位于顶点位置 Cu�N=

2. 172� 。
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Synthese and Crystal Structure of a Triazole

Complex [Cu2(CH3COO)4( C4H8N4)2] � 2CH3CN

LI U J ia�Cheng ZHU ANG Jin�Zhong
�

YOU Xiao�Zeng
( Coord inat ion Chemist ry I nst i tute and S ta te K ey Laboratory of Coord ina tion Chem ist ry ,

N anj ing Un iversi ty, Nanj ing 210093)

Single crystals of thenew t it le compound [ Cu2(CH3COO) 4( C4H8N4) 2] � 2CH3CN are obtained

from the react ion of Cu( CH3COO) 2 and 4�amino�3, 5�dimethy l�1, 2, 4�t riazole. It crystallizes in the

t r iclinic spaceg roup P 1, w ith a = 8. 266( 2) , b = 8. 585( 2) , c = 10. 741( 2) � , �= 75. 58( 3) ,

�= 88. 46( 3) , �= 86. 35( 3)�, V = 736. 7( 3) � 3 , Z = 1, Dc = 1. 509 g � cm�3, F ( 000) =

346, �= 1. 502mm
�1
. X�r ay cry stalstructure analysis rev ealed that Cu2( CH3COO) 4(C4H8N4) 2 unit

is a crystallog raphically centrosymmetr ic binuclear complex, w ith Cu atoms distance Cu(1) �Cu
( 1A) of 2. 698 � . Each metal atom is coo rdinated in a square�pyram idal environment by four

nearest o xygen atoms from four acetate lig ands [Cu�O = 1. 965( 3) ~ 1. 986( 3) � ] on the basal

plane, and one 4�am ino�3, 5�dimethyl�1, 2, 4�t riazole ligand at theapical posit ion w ith Cu�N =

2. 172 � .
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0 Introduction

Coordination compound with 1, 2, 4�tr iazole ( Rtr z) as a ligand have int eresting features , not

only because of t he diff erent modes o f coordination , but also because of very int eresting magnetic

propert ies . The tr iazole rings subst ituted on the 4�position act as monodentate and 1, 2�br idg ing

modes. For the copper ( I I ) complex cont aining tr iple N 1, N 2�1, 2, 4�t riazole br idges o r second small

br idg ing anions , the liner t rinuclear compound [ Cu3 ( m etr z) 6 ( H 2O) 4 ] ( CF 3 SO 3 ) 6 ( H 2O ) 4 ( met rz =

3�met hyl�4�ethy l�1, 2, 4�tr iazo le )
[ 1 ]

, and [ Cu3 ( H2 ahmt ) 6Cl4 ] Cl2 ( H 2 ahmt = 4�amino�3 , 5�bis

( hydroxym ethy l) �1, 2, 4�tr iozale ) [ 2 ]
, t he linear chain compound [ Cu( hyet rz ) 3 ] ( ClO 4 ) 2 � 3H 2O

( hyet rz = 4�( 2�hydroxyethy l) �1, 2, 4�t riazole )
[ 3 ]

, and [ Cu ( 4�H�1, 2, 4�tr iazole ) Cl2 ] �
[ 4 ]

have been

struct urally charact er ized . Recently , in the course of our st udy of met al com plexes containing

4�amino�3, 5�dimet hyl�1, 2, 4�tr ia zo le ( abbrev iated adm trz) and anions as bridging ligands, w e iso�

lated the title complex [ Cu( admtrz ) ( CH 3COO) 2 ] 2 � 2CH 3CN and repor t here its preparation and

struct ure .

1 Experimental

1. 1 Synthesis

T o admtrz ( 90 mg, 0. 8 mmol) dissolved in absolute ethano l ( 10 mL ) w as added Cu ( Ac) 2 �H 2O

( 80 mg , 0. 4 mmol ) in ethanol ( 25 mL w ith stir r ing overnight at room tem perat ure . T he light green

precipit ate w as collected by f iltr ation, w ashed w it h et hanol and et her , and dried in vacuo over P 4O10 .

Crystals o f the tit le com pound w ere obtained by very slow coo ling the hot saturated anhydrous ace�

tonit rile solut ion o f above product fo r several days, w hich are very unstable and sensitive to moist ure .

Yie ld : 90% anal calcd. fo r C20H34Cu2N 10O 8. C , 35. 87; H , 5. 12; N , 20. 92% . Found: C , 35. 68;

H , 5. 31; N , 20. 80% .

1. 2 Crystallographic Data Collection and Structure Determination

A light blue cryst al w ith dimensions 0. 59mm � 0. 59mm � 0. 18 mm of the t itle com pound w as

select ed and sea led in a Lindem an capilla ry cont aining the mother liquor . Intensity dat a w ere col�

lected at 293( 2) K on an Enraf�Nonius CAD�4 diffractometer operat ing in the ��2�scan mode w ith

graphite�monochram ated Mo K �( �= 0. 71073 � ) r adiat ion , reflect ions up to 2�= 50�were measured.

Of t he 2836 re flect ions m easured , 2581 unique reflections were used for struct ure refinements . Index

ranges h = - 9 � 9, k = 0 � 10, l = - 11 � 12.

T he st ructure w as so lved by direct method and refined on F
2

by full�matr ix least�square methods

using SHELXTL 5. 0
[ 5 ]

. A ll t he non�hydrogen atoms w ere refined aniso tropically . H atoms w ere

placed in their calculated posit ion ( C�H , 0. 96 and N�H , 0. 90 � ) assigned fixed isot ropic thermal

paramet ers a t 1. 2 t im es the equivalent isot ropic U of the atom s to w hich t hey are attached and

al low ed to r ide on their respect ive parent atoms. The cont ribut ions o f these hydrogen atoms were

included in the st ructure�f actor s calcula tions. All com puta tions w ere car ried out on a PC�586 comput er
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using t he SHELXT L�Pc [ 5 ]
Program Package . T he final R 1 = 0. 0395, w R 2 = 0. 1071 [ I >

2 �( I ) ] , w = 1 / [ �
2

( F o
2

) + ( 0. 1000P )
2

] w here P = ( F o
2

+ 2F c
2

) / 3, and S = 1. 056.

In t he f inal difference m ap, residual densities �� are 0. 931 and - 0. 319 e � � �3 , respectively . T he

at omic coordina tes and equivalent isot ropic t hermal paramet ers are listed in T able 1, selected bond

disances and ang les in T able 2.

2 Results and discussion

T he st ructure of the [ Cu( admt rz ) ( CH3COO) 2 ] 2 unit of t he title compound ( F ig . 1) is quite

sim ilar t o that o f [ Cu( CH 2ClCO2 ) 2 ( 2�M epy ) ] 2

[6 ]

, and [ Cu2 ( C6H5COO) 4 ( DENA) 2 ]
[ 7 ]

( DENA = N ,

N�Diethy lnicotinamide ) . T he dimer ic complex , [ Cu( admt rz) ( CH3COO) 2 ] 2 has a center o f symm etry

and tw o Cu
II

atoms surrounded by four acetat e groups and t w o admtrz ligands. T he admt rz ligands are

coordinated to Cu at oms through t he t riazole N atoms in monodentate w ay . The acetate g roups act as

br idg ing ligands. This is a rare example of a po lycopper ( I I ) com plex w it h tr iazole ligands only in

m onodentat e rather t han 1, 2�br idg ing fo rm s coordinat ion. The Cu( 1) . . . Cu ( 1A) distance [ 2. 6978( 11)

� ] is longer t han those found in the complexes [ Cu2 ( CH3COO) 4 ( H2O) 2 ]
[ 8 ]

( 2. 64 � ) and

[ Cu2 ( CH 3COO) 4 ( py ) 2 ]
[ 9 ]

( 2. 63 � ) . T he br idg ing net w ork f orms t wo planes P1 [ Cu ( 1) , O ( 1) , C

( 1) , O ( 2) , Cu ( 1A) , O ( 1A) , C( 1A ) and O( 2A) ] and P 2 [ Cu ( 1) , O ( 3) , C ( 3) , O ( 4) , Cu

( 1A) , O ( 3A ) , C( 3A) and O ( 4A ) ] , the dihedral angle being 90. 9�.
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Each copper ( I I ) is bound t o four oxygen atoms lying in a plane w ith 1. 976( 8) � of average

Cu�O bond lengt h and 89. 1( 4) �of average O�Cu�O bond ang le . A square�pyramidal coordinat ion en�

v ironment around each Cu at om is com pleted by the N atom of a admtrz ligand at 2. 172 ( 4) � fr om

Cu at om . T he copper atom is 0. 24 � out o f t he basal plane tow ards the coordinat ing nitrogen atom

of t he t riazole r ing . The plane through all non�hydrogen at oms of admtrz fo rm s 81. 7�dihedral angle

w it h t he basal plane .

F ig . 1 Cryst al structure o f [ Cu( adm trz) ( CH3COO) 2] 2
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