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Synthesis and Crystal Structure of Complex with N-heterocycle
and Acylhydrazone CU(C15H11BrN204)(C5H5N)

LIANG Fang-Zhen® REN Jian-Cheng LI Kun-Cai MA Jian-Ping
(College of Chemistry, Chemical Engineering and Materials Science, Shandong Normal University, Jinan 250014)

Abstract: A new copper(Il) complex CuL(py)(HL=2,4-Dihydroxyacetophenone-5-bromo-salicylacylhydrazone) was
synthesized by the reaction of Cu(CH;COO),-H,0 with 2,4-dihydroxyacetophenone-5-bromo-salicylacylhydrazone
in the ethanol. It was characterized by elemental analysis, IR and X-ray single crystal structure analysis. The
crystal belongs to monoclinic, space group P2//c with ¢=0.5693 7(11) nm, 6=3.991 4(7) nm, ¢=0.881 17(17) nm,
B=107.149 (3)°, V=1.913 5(6) nm*, Z=4, D.=1.756 Mg-m~, ©u=3.263 mm™', F(000)=1 012, and final R,=0.048 3,
wR,=0.106 3. The crystal structure indicates that the copper(ll) lies in a distorted square-planar environment
composed of two oxygen atoms, one nitrogen atom from the tridentate acylhydrazone ligand and one nitrogen atom

from the pyridine ligand. The molecules are packed in two-dimensional network structure though intermolecular

hydrogen bonds formed adjacent molecules. CCDC: 684932.
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2,4- "I QWA ), S-TR K EENE(E ),
Cu(CH;COO0), - H,0 K H At A #L i 571 34 Ry 43 Hr 2 1K
A B, IR Bruker Tensor27 21 4h
% AL (400~4 000 ecm™,KBr & F7), Bruker Smart-
APEX CCD X-if £k 5. i 117 45 4% | Perkin-Elmer 240
RITCER AL,
1.2 BEAREEYHENR

BCAR P A AL K 0.62 g (4 mmol) 2,4- " FR LK
LR T 10 mL 95% LB iNA 2~3 1 25%Hi #1
%, fE R EEBEFE TR 10 mL ¥4 0.95 g (4 mmol) 5-
TR KA Bt k4 959 £ s W Jn &) 1R s v, %
BAWET 80 C/KBHHFE N 1.5 h, ¥
UE FH 95%11) O VR L1 AT 15 0.89 g BE Ak
KRY T, 7= 3 61% , 4% 55 263~266 °C, IR(KBr J&
F,em™),3 338.48 (von),3 259.19 (rxy) , 2 924.25 (vew)
1 645.00 (vc—), 1 620.61 (vc—y), 1 484.84 (Sy1), 1 230.98
(VPh—())o

BLEYR G AR EESRE. K073 ¢
mmol) FL A T 5 mL HBE ZEHFE K 5 mL %
£ 0.40 g (2 mmol) Cu(CH;COO),- H,0 1 M e 17 W i

T R B ESE WD, FEZY 40 CRKIE ThBERE 2
h, R0 g BEDHK KK R 959% & BEDR I, 4141
T AR AR AR E A 0.83 g, 7% 93.9% ., ¥
s ¢ €60 9 oA FH P RS2 L 1) 0 R0 V5 A, L TR VS A 18
FER T d Je Bl A3 i) A4 bR A BB
LA ) Cu(CisH, BrN,0,)(CsHsN) , TG 2 73 Hr 45 SR (45
5NN TR (%) . C 47.49 (47.68),H 3.19(3.38),N
8.30(8.22), IR(KBr,cm™),3234.37(br, wroy),2923.76
wen), 1 606.34 (e ney) , 1 224.01 (p0), 543.50 (ve,y) Fil
461.42(ve.0)o
1.3 BRIEEHHNE

HH R/ A 0.40 mm x 0.08 mm x 0.07 mm FY
Ui TE 298(2) K T, 7E Bruker SMART APEX CCD
X-SF 2B R AT AN b A B Rk 1 Mo Ko 58 5
(0.071 73 nm) AR | Lh o-0 HHi 7 7E 2.04° <
6<25.01°76 B I EE 7 814 A~ S S 8, I
3235 Nl 57 AT 4 (R, =0.032 0), 1200 (1) 19 7 U8 0 475
52289 4>, ALK SHELXS-97 72 )% i B A
iR, AE SR AR bR AE LLE B9 BCEE 2518 Fourder
A Bl SR RE R o 4R AR AR B AR bR B A 1)
SYES N SHELXL-97 B8y, Dhfe/h e kX 45
HEATRIE . 32 1 45 th bR C & 0 1) A A 27 58 |

CCDC 684932,

®1 HERSYHREZHE

Table 1 Crystal structure parameters of the title complex

Formula CyH BrCuN;0, F(000) 1012

Formula weight 505.81 Crystal size/mm 0.40 x 0.08 x 0.07

Crystal system Monoclinic 6 range for data collection / (°) 2.04 to 25.01

Space group P2//ec Limiting indices -6<h<6,47T<k<18,-10<[=<10
a/ nm 0.569 37(11) Reflections collected / unique 7 814 /3 235 (R;,=0.032 0)
b / nm 3.991 4(7) Completeness to #=25.03° / % 95.8

¢/ nm 0.881 17(17) Data / restraints / parameters 3235/0 /265

B1(° 107.149(3) Goodness-of-fit on F? 1.017

V / nm® 1.913 5(6) Final R indices [I>20(])] R=0.048 3, wR,=0.106 3

Z 4 R indices (all data) R=0.076 3, wR,=0.118 6
Calculated density / (g-cm™) 1.756 Largest diff. peak and hole/ (e-nm™) 1 170 and -835

Absorption coefficient / mm™ 3.263
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Displacement ellipsoids drawn at 50% probability level
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Fig.1 Molecular structure of the complex
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Fig.2  Unit cell of the complex viewed down a axis
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Table 2 Selected bond lengths (nm) and angles (°) of the title complex

B {57 B LT 254 | Horp 2, 4- 5 50K 2 i 45 5-TR K
1 ok Ji = 1A T AR 2 1A T8 450 O (1) WF &L N (2) R Bk 41
OQ)BL AL BT ML RE 7 T3 445 1 A% N3) BT BLA
BLAR S Cul FHIE L) Cu(1)-0(1) ,Cu(1)-0(2) . Cu(1)-
NQ)SAE 731 0.187 7(3).0.193 0(3) F1 0.192 7(4)
nm , 5 2L VY FC A7 454 B TC 5 B0 Y Cu(1)-0(1)
(1 0) ## 4 0.190 7(2) nm  Cu (1)-0 (2) (B 20 ) # K
0.1927(2) nm Fl Cu(1)-N(1)(HFZ)#E K 0.192 1(2) nm
AH—2; Cu()-N@)BEK 0201 7(4) nm, S E &)
[Cu (CiaHioN>05) (CsHSN) " 1 Cu (1)-N (3) (M B ) 8 1
0.201 3(2) nm ML E ) CooHisBrCuN,0, 1 Cu(1)-
N(3) 0.2007(8) nm(MHLBE) R FE U, SCHRMIH A ik e
AL A 1 A HE A 2 BE (-NH,) , 3 (i IEIE PR N
J5 - B BE L BE T s | HOZ Cu(1)-NQ)BEK R, A
KA ZE O(1)-Cu(1)-N(2) 91.76(15)° ,O(1)-Cu(1)-N(3)
91.24(15)° \N(2)-Cu(1)-0(2) 83.01(15)°Fl O(2)-Cu(1)-N
(3) 94.01.00(15)°, 01,02 N2 N3 4 EC AL 5 FEA
AP, Cal B B ZF 1 0.007 4(2) nm,, Hi LA
B R AR RS T Cul R B il 7
ETFIEECALE5 4, 5 [ U ECAL A (S5 092
g K AR L,

o AR S Cu(EFECAIE R 1 AN
RS HFIHE (B Cul 01,C1.C6,C7 Fl N2 21 5g) Al
1A 51 A PR F 1 (1 Cul (N2 N1.C9 ., F1 02 41
BR),2 AN EEA T Y B U R 5.23 (23)°, BT
P 2 ASOR BRSPS A R 17.00(30)°, AT L
FEATERR B KA T — 5 WL

FAN R 3 AE W R A Y AT AR
TEE PR ESE R X A  R AR T 5
LB AR I T —A 20 F N A [0(3)-H(3)- -
N(1)]; C=N #EXF 7 i i 72 2 i 1 5 AH 4B 53 F C=N
AR AR TR T o F I A [0 4)-H @)
O(1)#1](%5 Fh USSR BEE AR W3R 3), i T4 F IR A
SR OAEAE N T A R 4l AR Y RS E T T S )

Cu(1)-0(1) 0.187 7(3) Cu(1)-0(2)
Cu(1)-N@3) 0.201 7(4) N(1)-C(9)
0(1)-Cu(1)-N(2) 91.76(15) 0(1)-Cu(1)-0(2)
0(1)-Cu(1)-N(3) 91.24(15) N(2)-Cu(1)-N(3)
C9)-N(1)-N©2) 111.2(4) C(7)-N(2)-N(1)

N(1)-N(2)-Cu(1) 112.03)

0.193 0(3) Cu(1)-N©2) 0.192 7(4)
0.132 1(6) N(1)-N(2) 0.139 4(5)
169.52(17) N(2)-Cu(1)-0(2) 83.01(15)
177.00(16) 0(2)-Cu(1)-N(3) 94.01(15)
117.3(4) C(7)-N2)-Cu(1) 130.8(3)
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Table 3 Hydrogen bonds lengths and angles of the title complex

D-H--A d(D-H) / nm d(H---A) / nm d(D-+A) / nm £ (DHA) / (°)
O(4)-H()---O(1#1 0.082 0.191 0.271 9(5) 168.1
0(3)-H(3)--N(1) 0.082 0.180 0.251 9(6) 145.5

Symmetry transformations used to generate equivalent atoms: #1: x, —y+1/2, z+1/2.
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