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Abstract: Two novel structural copper complexes: [Cus(Ipz);] (1) and [Cu(SO,) (Ipz)s] - 2H,0 - CH;0H (2) were
synthesized by the hydrothermal reaction and the solution method, respectively. The complexes were
characterized by elemental analysis, IR spectroscopy, UV spectrum and single crystal X-ray diffraction. Structural
analyses have revealed that the complex 1 is crystallized in the orthorhombic system with Pnma space group. The
complex 2 is crystallized in the Triclinic system with P1 space group. In the structure of the two complexes, the
oxidation state of Cu atoms are +1 and +2, respectively, the coordinate environment of the metal and the
coordinate model of the ligand are absolutely different. In the complex 1, copper is a two coordination atom,
connected with ligand forming a nine-membered ring. However, the complex 2 is a six coordination atom, using
coordinate sulfate group to form an infinite chain. Additionally, by using the quantum chemistry method

electronic characteristic of the two complexes were performed, in the mean time, the luminescent spectrum of
complex 1 was analyzed. CCDC: 900585, 1; 900586, 2.
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PE 2 wl); H 37 F-7000 7 060E A (H A H S22
Al )y S8 TS 250 Cu(Ac), - Hy0 .CuSO, - SH,0 4-flll
ML | 2, PR R EE R O oy B 4l R
1.2 REVHEN
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10.89; #iE{H (%) . C, 14.05;H,0.78;N,10.92,,
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Table 1 Crystal data of complexes 1 and 2

Complexes 1 2
Formula CoHgNel:Cus C1sHyN;0-SLCu
Formula weight 769.52 1.003.57
Crystal system Orthorhombic Triclinic

Space group Pnma Pl

a/nm 1.578 5(2) 1.138 5(10)

b/ nm 1.977 2(3) 1.251 1(18)

¢ /nm 0.521 15(8) 1.287 9(11)
al () 90 101.808(13)
B 90 114.529(9)
) 90 108.348(14)

V / nm’ 1.62 5(4) 1.460(3)

Z 4 2

Crystal size / mm 0.38x 0.08x0.06 0.56x0.49x0.21
D. 3.142 2.283

w (Mo Ke) / mm™ 9.580 5.094

F(000) 1392 934

6/ 2.06 to 25.00 2.03 to 25.00
Reflections collected 6 505 7 149
Independent reflections (I>207(1) 1 468 (1 310) 5041 (3 318)
Goodness of fit 1.092 1.122
Parameters 100 312

R (R, all data)
wR, (wR, all data)
Ap / (enm™)

0.021 7 (0.025 8)
0.048 1 (0.049 4)
548 and -1011

0.069 6 (0.104 0)
0.189 2 (0.206 7)
2 055 and -2 303

R=2NE-IFN X IF), wR={ X [w(F~FAY X [wF) )" [F, > 40(F,)]; * Based on all data.

568 IR SO U1 J SR 4- LI IR 3R 1 1 =C-H 1) o 46 ik 2
U 52 923 1 2 851 em™ W W U4 IH T oA Ui 125 Y B 3
TP A C-H AR PR3 % 1614 1 2851 055
em™ W AT 08 51 Ji8 Ay itk e B ) 4R A Ao 45 IR B 06 5 T
& 4-fLnk W 3R b C=C C-N 45 ¥ 2l 1% 1 624,
1 256.1 028 em™ #H LL Mg A7 53 1 & A4 T 2088 F ik
%51 148 F1 608 cm™ &b 1Y W2 e 1 U5 J& hy i 2 AR 1Y
fhaadic s, WEAITE 3 4231 557 .1 508 em™ UK
WU mT U i A T 5 A v Ui K B R 0
22 EHMRIE

ERLE Y 11 UV-Vis WUOEET, Hal 3 4
FE WU | 53 BITE ,,=206.246 F1 398 nm, H
M1, Xw=206 246 nm Kb AW 2= iR 1 B 17—
% BRAT 5 X, =398 nm YW U4 I Jas Ay TC 4 R s
42 A B (8] 18 47 3 7% BRI (LMCT)

LAY 2 19 UV-Vis T YOE 3% 200~750
nm [F] B 4 A 2R W 2 A 7E A,.=208 .

262 .346 1 642 nm, HH =208 .262 nm &b
W 2 AR B Y r—art BRATE 5 A, =346 nm [ T
WA U U1 Je Ay T A R v s 4 S S T T 1) e A AR BR AT
H(LMCT) ;A,,=642 nm W 0 15 )& 8 Cu(D) Y
d—d* BRAECE T, )1,
23 BN

BCEW 1 X e diig o i R WY H iR s T
EE S FR , Puma 25 E/E, TCGW) 1 09 2K 5
IG5 T4 2, R HR XS FR BT TP AL 5 2R A
mn RS [ Cuy(Ipa)s| 73 WL 1 T RUFE H Cu(T)
J - B A FRBE AR ], B4 Cu(E T 52k A 2 1 4-
WLk e AR RS 2 S N (Cul 5 NILNT;Cu2 5
N2,N3) Bifr, T RC-Fi = MIEaii, fEiaYm
it N-Cu-N [958 M1 0 2 173.0(2)°~178.6(1)°;
Cu-N B8 [ 0.185 8(3)~0.187 1(3) nm, Cul
<o Cu2 Z[H] 1 BE B /2 0.333 64(3) nm, Cu2---Cu2' Z
[E) %) #2502 0.313 33(4) nm, 5 AH I SCHERIAH LE | N-
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Table 2 Selected bond lengths (nm) and angles () of complex
Complex 1

Cul-N1 0.187 1(3) Cul-NT' 0.187 1(3) Cu2-N2 0.185 8(3)

Cu2-N3 0.185 8(3) NI-N2 0.136 4(5) N3-N3' 0.137 7(7)
N1-Cul-NT1' 173.0(2) N2-Cu2-N3 178.6(2)

Complex 2

Cul-N1 0.202 4(8) Cul-NT¥ 0.202 4(8) Cul-N3 0.202 9(8)

Cul-N3 0.202 9(8) Cul-01° 0.238 1(7) Cul-01 0.238 1(7)

Cu2-N5 0.199 6(9) Cu2-N5¥ 0.199 6(9) Cu2-N7 0.203 1(9)

Cu2-N7¥ 0.203 1(9) Cu2-047 0.240 5(7) Cu2-04 0.240 5(7)
N1-Cul-N3 90.9(4) N1i-Cul-N3 89.1(4) N1-Cul-N3' 89.1(4)
Ni-Cul-N3 90.9(4) N1-Cul-O1 89.4(3) NI#-Cul-01° 90.6(3)
N3-Cul-01F 92.9(3) N3-Cul-01° 87.1(3) N1-Cul-01 90.6(3)
N1i-Cul-01 89.4(3) N3-Cul-01 87.1(3) N3i-Cul-01 92.9(3)
N5-Cu2-N7 90.9(4) N5#-Cu2-N7 89.1(4) N5-Cu2-N7i 89.1(4)
N5i-Cu2-N7i 90.9(4) N5-Cu2-04i 89.2(3) N5i-Cu2-04 90.8(3)
N7-Cu2-047 83.7(3) N7-Cu2-04i 96.3(3) N5-Cu2-04 90.8(3)
N5"-Cu2-04 89.2(3) N7-Cu2-04 96.3(3) N7"-Cu2-04 83.7(3)

Symmetry code: 1: ' x, 1.5y, z; 2: " 2—x, 2—y, 1-z; ¥ 2—x, 2—y, —2.

Cu-N M HE I 7F 174.5(3)°~178.2(3)°35 Fl Z N .Cu-N
5K 0.184 5(8)~0.187 6(7) nm 1 Cul---Cu2 Z[d]
MR ES 0.310 0~0.348 2 nm B 17045 3T , 4- ALtk e
P25 50 - A T8 A Sy W B0 I AR o 2 2 i ) TR

M4 Cu3N6 JLICIREE )

Ellipsoids are shown at the 50% probability level; Part of hydro-

gen atoms were omitted for clarity; Symmetry code: 'x, 1.5-y, z

K1
Fig.1

BC&W) 2 B9 X R AR A R U] L IR E T
=AM AR P SRR, AW 2 M EEEK A

BCA 4 1 )53 TS5 18]

Structure motif of complex 1

s o 550 F 3% 2, AR 2 Fios RSN FREE B
JTCHA 2 ANBELAL Cu(DE T, 4 4> - itk ws ic
T, — B A B B PR AR 15 1,2 AW B 7K 43 1A 1
ANWEE B T, WE 3 PR, PO EM cul 5
4 RCAR 1 4 ASEEF (N1 N3 N R N3 il 2
MR 57 iy 2 AR (01,019 5 CuN,0,
AL T AR Y Cu2 A Cal AR, 4-
AL IEE s T LA BT - AR OB 204 Sy Bt e AR 2 5 A

Ellipsoids are shown at the 50% probability level; Part of hydro-

gen atoms were omitted for clarity

K2 MAY 2 AN FREICHE

Fig.2 Coordinate environment of Cu(ll) in complex 2
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Part of hydrogen atoms and lattice water molecules were omitted; Symmetry codes: “2—x, 2—y, 1-z; “2—x, 2y, —z; “x, ¥, z—1
B3 AW 2 1 — 2 e B A bk S 25+
Fig.3 Infinite 1D chain hydrogen bonding structure of complex 2
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Table 3 Hydrogen bonds of complex 2

D-H---A d(D-H) / nm d(H-+A) / nm d(D--A) / nm Z/DHA / ()
N2-H2B---01 0.086 00 0.254 00 0.306 59 120.00
N2-H2B---02 0.086 00 0.195 00 0.280 51 176.00
N4-H4B---03¢ 0.086 00 0.198 00 0.280 97 161.00
N6-H6B---02" 0.086 00 0.200 00 0.283 94 167.00
N8—H8A---05" 0.086 00 0.238 00 0.306 90 138.00
N8—H8A - 04 0.086 00 0.223 00 0.280 14 124.00

Symmetry code: ' 2—x, 2—y, 1-z; "2-x, 2—y, —z; ¥ «, y, z2—1.

it 2 25— A S A7 T R 3 o e 3 4 2 1 4 D
FIE R — 4 TR — e R a5 (B 3) LB 2 h
1) Cu-N #EKA 4 F, 20514 Cul-N1 0.202 4(8)
nm,Cul-N3 0.202 9(8) nm,Cu2-N5 0.199 6(9) nm
FI Cu2-N7 0.203 1(9) nm, N-Cu-N ()4 ffi i [l 2
89.12(4)°~90.88(5)°, 3 H. Cul---Cu2 Z [H] /Y FH 55 &
0.644(6) nm, LAk, 7EBC A 4 1 254 o A7 78 K &= 11
N-H---O (N2-H2B---01,N2-H2B--02,N4-H4B -
03" N6-H6B -+ 027 N8 -H8A --- 05" 1 N§-H8A ---
043 18] S B ], 20— 20 ok 1 & W) 4540 1Y
FUEME, TR MMy T% 3,
24 WHNE

EZ T OB 360 nm(Be4E 2.5:2.5)1Y
FAFR IE T ESECEY 1R SOLIE, WiE 4,
B 1 7E 418 nm WA 5 R GTE , AJE R &8
F) FCAR 1) fof B (MLCT), X R B A 1 APk
FRPE TR AOEHRE 5 AR R SCHERPOAH HE B
Y1 Bk kA T —E BREN R, XEHRT
e A m) 4 Ja & AR T fnf 3B B (MLCT) R A | e A 7 119

X T2 5K o I, B R Tk
T A A P 1A FR R S BE R T R P B

T T R 1
Wavelength / nm
B4 LAY 1RO

Fig4 Emission spectra of the complex 1
25 EHitE

iz H Gaussian09 & T 1L 248 Fp 020 R I %5 )&
1Z R IE (DFT)2H B B3LYP J7 kP L &4 1 Fl
2 (5 FE5 M S HEAT A SR B E FR e
C H NS F1O 7R H] 6-31G(d) A= 20, 4 1l
J T35 FH S L2 LANL2DZP, 3F 5w 4 9 5 7
PP SB[ AAR S5 R S0 B (A 25 K R
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Fig.6.  HOMO and LUMO of complex 2
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G 9O 1325 174 N W 0 P 2 o o
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i BUE FEFC & 90 1 K, B N R A i i far G D
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THESIAA
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