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Synthesis, Crystal Structure and Thermal Stability of A Novel
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Abstract: The complex [Cu(u-CN)(u-INH)], has been synthesized in DMSO solution with INH, CuCN, where INH=
isoniazid. The crystal structure of the complex has been determined by X-ray diffraction single crystal structure
analysis. The crystal belong to monoclinic system, space group P2,/c. The cell parameters are: a=0.492 93(2) nm, b=
0.889 04(3) nm, ¢=1.937 80(6) nm, B=91.643 0(2)°, and V=0.848 86(5) nm*, Z=4, u(Mo Ka)= 2.533 cm™, F(000)=
456.0, R,=0.0430, wR,=0.116 5 [I>20(])]. The copper(I) atoms bridged by -CN- to form zigzag chains. These zigzag
chains tied together by INH bridges to form the lamellar polymer. The copper (I) atom locates in a distorted
coordination tetrahedron. Three-dimensional coordination network is formed through intermolecular hydrogen bonds
between layers .The results of TG analysis show the title complex was stable under 195 “C. CCDC: 705010.

Key words: copper(I) coordination polymer; synthesis; crystal structure; thermal stability

0 2 = S 0 45 M J9 T 0 B R R BB 1 R o
HL PR R AL A5 B, Rk, & nl B9 B i B

feid B HIUVER SRR HRGLEANT BEER G TIE, ©H &2 8 RENNR
P S NI/ S s g s 02 R0 3 RS /R AR L BT 4-EWE FHE A, SCPR 5 00 B (isoniazid , 4-Pyri-
PR DA TSSE A= 3 P i T A 0 T P 1 C AR A T g dinecarboxylic acid hydrazide, 7> 4 137.14), 2
PAFA RN FPERED, IR BB Y 2T 6IR B# AP as 2 25, JU HAE T 45 4% M i s
TEMERNR SRR, TPz, A TR R, S5HEZ ALK GRMNES A, GEwN 25

W H 39 .2008-11-04, Wtz Bk H 1 .2009-02-17,

[ 5 [ AR 42 (N0.50572039) K VL 75 48 11 4R )27 B 4 (No.BK2006199) B¢ B T H

KR A, E-mail :luludel7@yahoo.com.cn

B AR IR, B 43 & BB RO ] A Al R e AR




5 430

R 2R Cu(DBL AL 2R A W[ Cu(u-CN)(u-INH)], B85 0 i A 45 1 S 3R 5 PERIT 5

747

FEVE R 250 TR0 | B 5% S A0 TR 45 400 % i R =
2R AE B 2 Y BIF9E #A AR BB R

SRR — R E RS2, HoaFrp
A 3N 1A O PR ECAL R — R AE
FISLELA R A WA LIS, X AN 78 S ik T
2 R 43 1Ak 2 s b 5 | BT R p S H T
Xof LA AR R 43 B BR BC AR S 5 4 gt — Al 2 4 id
PR BRI S ARIEIR D 4 T e — 2D ER5E S A
Pic v 5 X B JHL A ) S A SR A b TR I T, A
SC LS KA A A 38 o AR AR B A R T
— AR AR Cu(DEC A R A [ Cu(u-CN)(u-
INH)](INH=isoniazid) , 3 Xt &5 M #1770 R 04T |
ZLAb NMR X-SF 2R i 4 i S 0 o317

1 SRWE#ES

1.1 K FIFLES

J At FH R 38 Sy o3 B 4l

1 #% :CARLO ERBA 1106 %!t & 7 #T 1 ;
Shimadzu FTIR 8400 % {8 37 21 4 6354 (KBr J&
J);Bruker DRX 400 #% #% 4 #i% {¥ ; Bruker Smart
Apex I CCD X-3F £k 5 & A7 55 4% ; Mettler Toledo
STAR® B4 H A (U 8h B, FHE R R 5 °C

~min™),

1.2 #RERESYHER

0.2 mmol FALIEAR N A 5 mL DMF | f54%
B, SRJE A I 0.1 mmol 1540 HE, 4
F£ 10 min J& , P2 AE REE AU, WIRSYHIMA
15 5 Y NH,SCN, 4k 22 hi ¥ 2 DIV I A | 15 21 8
W, VA RO R AT R R IR R B T A
TEWCRTE /N I A SN B S B O 2 JRE A R
YUK BARBT R TR S A X G HL,CuN,0) Y
45 R[S (35 E)%].C 37.15 (37.05), H 3.05
(3.10),N 24.67(24.71),,
1.3 SRELEHNE

PEHLHK /N R 0.20 mmx0.16 mmx0.12 mm F5 &
Be A 40 5 SRR d R Bruker Smart APEX I H44
X SR AT ST = IR T AT SR 2 A
s any Mo Ka 946(1=0.071 073 nm), M
FHE 77 N 2.10°<0<<26.0°75 F N 2L EE 7416 4~
5 Sl | He ol 37 AT AR 1664 1N (R,=0.036 8),
1>20 (1) AT 00 437 55 B 1070 4>, 3+ TAEH]
SHELX-97"FE ¥ 56 )i, Hh B4 i th 4540, 20
Wi dpe /N e T AT 25 R I IR AE | DL BR IS N Ui A
AR TAES M PO B SRR LR 1,

CCDC 705010,

x1 EBEEVHREFFHIE
Table 1 Crystallographic date of the title complex

Empiric formula C;H,CuN,O
Formula weight 226.72
Color Yellow
Size / mm 0.20x0.16x0.12
6 range for data collection / (°) 2.10~26.0
Crystal system Monoclinic
Space group P2/c

a/ nm 0.492 93(2)
b/ nm 0.889 04(3)
¢/ nm 1.937 80(6)
B/(° 91.643 0(2)

Ry, wR, [I>20(1)]
Ry, wR, (all data)

Largest diff. peak and hole / (e+nm™)

V /nm? 0.848 86(5)
D/ (grem™) 1.774

Z 4

F(000) 456.0

(Mo Ker) / mm™ 2.533
Reflections collected 7 416
Reflections / unique (R;,) 1 664 (0.036 8)
GOF on F? 1.033

0.043 0,0.116 5
0.079 9, 0.133 5
349, -26
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(a) isoniazid; (b) title compound
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Fig.1 'H NMR spectrum for isoniazid and title compound
in DMSO
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Table 2 Selected bond lengths (nm) and bond angles (°) for the complex

Cu(1)-N(1) 0.210 5(4) Cu(1)-C(7)
Cu(1)-N(4) 0.196 2(4) Cu(1)-N(3)
N@2)-NG3) 0.142 0(5) N(2)-C(6)
N(1)-Cu(1)-C 112.06(16) N(1)-Cu(1)*-N(4)
N(4)-Cu(1)- )"' 126.40(19) N(3)-Cu(1)™-C(7)"
Cu(1)-N(1)-C 119.03) Cu(1)-N(1)-C(5)
C(1)- (1)(:(5) 116.9(4) N(3)-N(2)-C(6)
Cu(1)"-N(@)-C(7) 173.3(4) 0(1)-C(6)-N(2)

0.189 7(5) 0(1)-C(6) 0.122 8(6)
0.216 3(4) N(1)-C(1) 0.133 3(6)
0.132 4(6) N(@)-C(7) 0.115 9(7)
102.24(15) N(1)-Cu(1)"-N(3) 105.19(15)
104.66(17) C(2)-C(3)-C(6) 123.0(4)
123.5(3) Cu(1)-C(7)-N(4) 174.5(4)
121.3(4) u(1)-N(3)-N(2) 114.5(3)
122.1(4) 0(1)-C(6)-C(3) 121.4(4)

Symmetry codes: ' 1-x, -y, —z; " x, 0.5-y, z-0.5; ™

1-x, y=0.5, 0.5—z.
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Table 3 Hydrogen bonds and angles for the complex

D-H--A d(D-H) / nm d(H--A) / nm d(D-+A) / nm £ (DHA) / (%)
N(2)-H(24)---0(1) 0.093 0213 0.299 6(5) 154.6
N(3)-H(B3A)---N(4) 0.090 0.250 0.319 1(5) 133.6
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Fig.2 Two-dimensional layer framework of the complex
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Fig.3 Intermolecular hydrogen bonds between layers

in crystal
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Fig.4 Thermal analysis curves of the title complex
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