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11 XESRA

THRAEREAWMILEREYHEERAA>
i (R BERE 90% , Rl — B alifbab3), HAbfr
BRI R el

EPR Jti% (Bruker 2000-SRC), £L 41 Y& (Nicolet
FT-IR 170SX, KBr £ A ), B F X i (Shimadzu
UV-240), IRFHR W YEXE T (PE AA-100), B &
BT (Siemens P4), SR E T,
1.2 XWHZE

1.2.1 EEERHAZTE YRGS

Fofk (Haapo) BRI B BEMFDE S Cu(apo) %
XERCIE R, TTE TS R (Found: C, 36.5; H, 6. 3;
N, 21.3. Calc. for CsHisN4O,Cu: C, 36.4; H, 6.1;
N, 21.2),

1.2.2 Z#RREDE R H %

BB &/ % & [Cu(ape) (SCN). 1. BT E
BEEERSHE 1:1:2 BE/REH Culape) (H0.
Cu(CIO4), - 6HO .NH.SCN £ /KB & B H, mFK
78 % LR/ ¥ 458 (Found: C, 26.9; H, 4.1; N,
18.9. Calc. for CioHisCu2Ne0:S:2: C, 27.0; H, 4.1;
N, 18.8% ),

1.2.3 X- HEREEHHHh

B & Y B & 1 45 9 I 5 7E Siemens P4 PO [B] T
SHX E#FT, RAGBREAHEPAEIHH MoKa ST££
(A=0.710734) 1 w20 FFER, 7 2° < 20 <
49FEE N T E BB M L AT R 1959 4>, Hod
= 20(]) HMSIATHE 1396 4, 2T RER

2 Lp B FHAEE WK IE 18 1 & K2 2 503
F3 1 .56 A Patterson B H 4R R TR LIRS K,
R J5 M Fourier 8 BRBHEEEARTH LIRS
B, ERFHEME Fourter 5 B . FR2ERER
INZFBHATEMBEIE, 1396 MTH A¥S5E
E, &E—8MHEF R =0.0502(1396 474 37 177 5t
H)o wRy=0. 1057 CRAI2FRATH R ), EFM ¥
BEKAEMATTE 2,

x&1 BEFESH
Table 1 Crystal Data and Data Collection Parameters

formula CioHi8CuzNs 082
formula weight 445. 50
crystal system monoclinic
space group P2(1) /¢
a/A 7.3131(14)
b/A 10. 2860(13)
c/A 11.199(2)
B/(°) 106. 63(2)
Z 2

v/A? 807.2(2)
F(000) 452

Dewe/{g * cm™") 1. 833
#(MoKa) /mm~' 2.907

A/A 0.71073

data collection range 6/ (°) 2.74 ~24. 99

siemens P4
0.06x0.12x0.3

data collection instrument

crystal size/mm

number of unique reflections 1959

number of observed reflections (/ = 20) 1396[ R(int) =0. 0362]
R 0. 0502

w Rz 0. 1057

largest shift /esd -0.014

largest peak /(e * A7) 0. 417

number of parameters varied 127

F£2 BEEH[Cu(apo)(SCN).]. TEHEKEER
Table 2 Main Bond Distance (A) and Angles(°) for the Complex of [Cu:(apo)(SCN):].

Cul-N2 1.894(8) Cul-N1 1.931(6) Cul-01 2.012(5) Cul-N3 2.016(9)

Cul-Cul 5.246(2) Cul-Cul® 6.082(2) Cul-Cul™ 7.313(1) Cul-8" 2.973(3)

S1-C1 1. 638(8) 01-C2 1.243(9) O1-N3™ 2.947(9) N1-C1 1. 142(8)

N2.C2 1.351(9) N3-C4 1. 366(9) C2-N2 1.351(9) c2-Cc2 1.52(2)
N2-Cul-N1 169.9(5) N2-Cul-01 83.8(4) N1-Cul-01 94.9(3) N2-Cul-N3 81.9(4)
N1-Cul-N3 98.7(3) 01-Cul-N3 165. 4(3) N2-Cul-Cul' 41.3(3) N1-Cul-Cul' 137. 1(2)
01-Cul-Cul’ 42.63(14) N3-Cul-Cul' 123.1(2) N2-Cul-Cul® 148. 8(4) N1-Cul-Cul® 28.9(2)
01-Cul-Cul® 123.03(14) N3-Cul-Cul" 70.0(2) Cul’-Cul-Cul"  162.08(4) C2-01-Cul 108. 2(5)
C2-01-N3™ 117.3(5) Cul-01-N3* 117.9(3) C1-N1-Cul 175.7(7) C2'-N2.C3 124. 4(8)
C2'-N2-Cul 117.3(8) C3-N2-Cul 118. 1(5) C4-N3-Cul 112. 4(6) 01-C2-N2 129.6(8)
01-C2-C2* 123.5(9) N2'-C2-C2 107.0(9)

Symmetry transformations used to generate equivalent atoms: i: - x, —y+1, —z+1; ii: 2+1/2, —y+1/2, z+1/2;

i: —x+1/2, y+1/2, —z+43/2; iv: x+1, y, z
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1.2.4 FEfRLEK

FRBEREMRS WU, B K E A0 Cu(OAc).
cH.0 &M NINA 0. 1g FFEE 2 e 4b BB /5 B9 &
& [Cu:(apo) (SCN).] . AL E 2 Fo LLEKRMETT
5% 30min W E —KFEM AR BE, A% SN B[R]
6h, 23T B4 fi ¥ K A Millipore Mictocon Ultrafil-
tration FEAT FR N 1.5x10° & 3 x 10* 2 F&H: i
BRR, BHRTE, SRRE, BFRE (HC) 5414
R A8 35 (H20.) [A] B /EXT BE

2 &RE5ITiE

HEESYBRYVEMBRERTN: & Cu(apo) -
H,O. HoCl; - 6H.0. N, N, N’, N'-UHIZ —fk
(tmen) #1 NH.SCN #% 1:1: 1: 1 B9 EE/RILFE/K - ZB%
-HAKBERPERES, FEBIAGERBHEN
(Cu-Ho) » MU # BC & ¥ [Cu(apo) Ho(u-NCS) (tmen)
(H:0)] (Cl04)., BR B A B — 4 E RED &4
F B & ¥ [Cuz(apo) (u-NCS):] ., HFEEHMK (Y
32% ). M RRVKESYHRAERIK - Z
B - EUKE R A 1:1: 2 BE/RELIBS Cu(apo) *
H,0. Cu(ClO.) ; - 6H.0, NH.SCN 78§ F|, F= & 1 ik
78% . X HEESYHNERESRE B AR ITRE
21z
2.1 DFEHEFR

BRESY [Cu(apo) (NCS).] . G0 — 4k
BERGEH, E o Y B, EE—ZH Cu(DH apo®-
ONCS-HH KR, apo® 1E NN =15 KW
NCS-#FiE8 R T B A M R end-to-end TR, &
EF be TR RIER—F TR FREH, SHWIILE 1
S5HE 2, EEREMH, 81 apo’ & 5 WA HEH
apo® " JE T S AE (N3---H---0%), i@ S8HEm
XM EMECRESIHN — SR EBA
BER Cu(DE YRR K, MuEHP, 55—
MEBRFHE 3 ANEIEF (N1, N2, N3), — 4R T
(0) B—A BT (S) B B, FER T — 1~ i A9 1Y
THELEH, IR FALFEAHEM TS, - Fmhe
BEREMI MR EEE O R EE N3 EEA N2 fI— " E
MRIRHE NL AW, TmALEHS — 2o ke
HEMF S EF L. CoS(FRERBENT) 8K
H2.97B)A LS HMEBEFERDESYAE
e,

N1.N2\N3 . O BB E/N_FFEHKRERE

E1 FRCHBECE B[ Cu:(apo) (NCS) | M2 F 51
Fig. 1 A perspective view of the complex [Cuz(apo) (NCS)-]

with the atom labeling units scheme

B2 BEPI[Cu(apo) (NCS):]. I o B HLAY MR G+
Fig. 2 A view of the supurmolecilar [ Cuz (apo) (NCS).] . crystal

packing down the a axis

(N2) #0.0584A, Cu(LREEHE N -0. 1196
A, it apo® AHE B Cu---Cu' FEL BB AR & &
Cu---Cu 235K 5. 2464 # 6. 0824, 2 /2 2 [] apo®~
HEfa X R, #EF I Z B E47HEF . 2/E Cus--Cu®
IBMEERR 7. 3138, SHFREBIEN: it —x, —y+
I, —z+ 1540 x+1/72, —y+1/2, z+1/2;iii: - x
+1/2, y +1/2, —2+3/2; iv: x+1, ¥, zo
[Cu:(apo) ( NCS).] . Z AW E G /NEk M
REMN CUDESEREPHT > ERE(REZRE)KL
i, [E 6t R J5 3 Fenton ELEIH 0o BEE Cu (D5
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2.2 RiBHR

2.2.1 45hkiE

B EA T+ v 2170( % 2100 %) em ' 715
J& 5 SCN- & BL & # i3 end-to-end 7 A BL & EE B
EEBRHAERS vum(C=0) M v,..(C=0) 43
1E 1665, 1623, 1600 1330cm ' 4k, B X = i 4F 1 %K
WO E S Y TR »(C =0) #R31145 [Culapo) 2
(H.0] (1620cm~"') #H LA B WM EHEEALE, XH
ETEHRESGYFPC=0BFBENER v
(NH.) "k {7 F W E K E, 3200 ~3350em ™' Z
V] o

2.2.2 HFHHF

B oK I &% %R B8 623nm ML A — Wi,
KA AHUE S Y [Cu(ac) - OIS B RESY
[Cu(apo) (SCN).] . LA, I F R G AR, H#(DE
TRAHLABRRWEBKM, 7E[Cu(aeo) - H0]
FHERANEREEAE NN EKERANBRFA TR
(CuNs) WBLiE aeo> R AMA MBI, BEZESY
[Cu(aeo) - H.O1H) vea BRE 5 BB BES 9 [Culapo)
(SCN).] . M it BRAE BRI L & (523nm), BLfLEF
WABRGVTHNAE, ERREAY P, FEBKE
ERANRAME, S CuN:0 A A= EERE
PHLE. BT3AE 1L TENERMS 4 MEBEAHE
WHXTE85, RSBERMHLEFEHHMYS
BT RUIEROE,

2.2.3 EPRi¥%

EBT EPRETE g=2. 10 &R —4+ 4%

i, (R AR B HES,
2.3 BEERSWI([Cu(apo) (SCN).]. EIXEHERE
ETHEREREBHNTHR

3 A Millipore Mictocon Ultrafiltration & 7 51| %
LEESFEDA N 1500 E 30000 ¥E1T TH £ 4
HrW (MR NAT A 6h), LM AR (HCI
(5%)), BACKERE D (H0.(5% ) ) /EXT B, R AR
TEFFI A FRIEBE A REE ME MmN ERES

BHRAD, B L EFBRTIMARL 5% ~10%, X
B E R TEA LIS 5% 4 T BR A M 8 75 B JL K B ] o
A REfRSE L, T H0. EALMREINERE S T RBS
MEFEILTHIER,; B A [Cuapo) (SCN).] .
BARBEHITFE SO L EWERET FRESME
1500 ~ 5000 KB ECE AN, HEEE. ZHENS
KIFREFERMAA K (pH=5) Z#HTIRERER
BHRERBEAY [Cu(apo) (SCN) 2] ., BT =43
i, BEFRBE IR EEBR T Cu(DEFR%
B /NF 10ppm. /531 Fenton HIIREE . 7= ) B XE (O 357
REMEFREL— LTI F,

2 £ x W
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The Crystal Structure of Metal Coordination Supermolecular
and its using in Catalysis-Oxidation Cleaving Chitosan

CHEN Zhi-Li' LIU Jun-Hua' ZHANG Qi*' LIAO Dai-Zheng® WANG Geng-Lin® BU Wei-Min®
(* College of Science and Engineering, Hainan University, Hainan 570228)
(* Department of Chemistry, Nankai University, Tianjin 300071)
(* Laboratory of Superamolecular and Spectroscopy, Jilin University, Changchun 130023)

A novel two-dimensional network copper (I} complex bridged by N, N’-bis(2-aminopropyl) oxamide dianion
(apo) and thiocyanate [Cu(apo) (NCS):] . has been isolated and characterized by IR, electronic spectra, EPR and
X-ray diffraction analysis. The crystal structure belongs to monoclinic, space group P2(1)/ ¢ with cell dimensions,
a=7.3131(14), b=10.22860(13), c=11.199(2) A; B=106.63(2); V=807.2(2) A%, Z=2, F(000) =
452, R, =0.0502, wR:=0.1057. The complex shows a pronounced two-dimensional character developing along
the a axis. Within the layer the copper (Il) ions are bridged by both apo®~ and NCS-, the former behaving as a bis
(tridentate) ligand in a trans conformation whereas the latter bridges the copper centers in asymmetric end-to-end
fashion extending along the bc plane to form an infinite network. In this layer, every apo®- links four neighbor
apo’~s by hydrogen bonds. The complex could catalysis-oxidation cleaving chitosan as a matrix with H:O, pre-

sented. This method can narrow the molecular weight distribution.

Keywords: copper (I} complex two-dimensional network crystal structure cleaving chitosan
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