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UV-265 'H NMR  BRUKER-500 (
TMS ) DDS-11A
1.2
4-[ (N- -N- ) ] 17.9g(0. 1mol) 9. 1g(0. 1mol)
3 20. 1g(
80% )
1.3
ML, (M =Ni, Cu, Zn, Cd, Pd): M(OAc)»- nH.O HL 1: 2
3 , PdL,
PdL,(CH;CN) , HL 1:2 3
1.4
HL 0.44 x0.32 x0. 14mm°
Siemens SMART CCD Mo Ko (A=
0.71073A) w-26 2.98° <260 <56.66° 8696
3071 (Rwu=0.065) I>20(1) 1860
SHELXTL Fourier
R =0.065 SHELXTL
2
2.1
PdL,
2.2
P2,/ ¢ a=14.7856(3) A, b=

7.7565(1) A, ¢=11.9575(2) A, B=112.517(1)°, V=1266.75(4) A*, Z=4, D.=1.323g:

Fig. I Molecular structure of the ligand(a) and side-view, showing planarity(b)
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Table 1 Hydrogen Bonds in the Crystal of the Ligand

D-H A D-H H A D A D-H A
O(1) -H(1A) S(1)! 0.82 2.39 3.187(2) 163
N(2) —H(2A) 0O(1)" 0. 86 2.06 2.923(3) 177

Symmetry codes: (i) — x, =y =1/2,1/2 -z (ii) —x, -y, 1 - z.
2 HL
Table 2 Selected Bond Lengths(A) and Bond Angels(°) of the Ligand HL

0(1)-C(11) 1.428(3) N(4)-C(6) 1.369(3) N(1)-C(1) 1.342(3)
N(4)-C(9) 1.452(3) N(2)-C(1) 1.337(3) N(4)-C(10) 1.457(3)
N(3)-C(2) 1.275(3) C(1)-s(1) 1.683(3)

C(1)-N(2)-N(3) 119.9(2) C(6)-N(4)-C(10) 122.7(2) C(2)-N(3)-N(2) 115.3(2)

C(9)-N(4)-C(10) 115.3(2) C(6)-N(4)-C(9) 120.7(2)

cm”? 1 1
2
C(2)-N(3) C(1)-N(2)
E
(61 C(1)-S(1)[1.680(3)A]
C(1)-N(2)[1.337(3)A] C-S C-S
(1.824) C=S (1.56A)
0.945x +6. 108 y +
6.749z=4.622( c(3)
0.0210A 0.0123A);
0.883x+5.412y +
7.612z=4.736( N(2)
0.0109A 0. 0058A) 2 a
7 70 Fig. 2 Packing of the ligand molecules, viewed down
( 2) the a axis
N-H O O-H S 2
2.3 'H NMR
7.55 ~7.56ppm 6.68 ~6.70 ;
7. 99ppm C(2) 11. 17ppm N(2) 7.91
7. 75ppm N(1) 4. T4ppm
3.42 ~ 3. 54ppm C(10) cC(11)
2.4

ML,  25%C DMF (1x10°mol- dm™?) 30 ~
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Table 3 Elemental Analysis Data of the Complexes
compound color yield/ % C/ % H/ % N/ %
[NiL.] black 72 42.49(42. 36) 5.21(5.15) 17.98(18.02)
[ CuLs] black 65 41.76(41.84) 5.12(5.07) 17.68(17.75)
[Znl:] yellow 75 41.52(41.59) 5.10(5.04) 17.59(17. 64)
[CdL:] yellow 68 36.17(36.22) 4.43(4.39) 15.29(15.37)
[PdL.] red 56 36.76(36. 83) 4.52(4.46) 15.57(15.62)
The value in parenthesis was obtained with calculation.
60S- cm? mol ! 7.8]
2.5
4 4-[(N- N- )]
IR 3471
3356¢m ! V NH, » V(OH); 3165¢m ! V(NH),
IR ~2500cm ™!
1] 1604  1523cm ™!
1546
1284cm ™! [10]
822cm ! 780 ~ 790cm ™! C=S
C-S 15,6,10, 11 280 ~ 360cm !
V(M-S), 420 ~460 cm ™! V(M-N)“O’lz]
4
Table 4 Infrared Spectra of the Ligand and the Complexes cm ™!
compounds Vi, Von VNH Ve=n Ve=s VNN Vs
HL 3471 3356 3165 1546, 1284 822
[ NiL.] 3379 3285 1567, 1313 792 464 362
[ CuL.] 3417 3286 1573, 1316 789 437 354
[Znl.] 3362 3228 1584, 1320 782 434 316
[ CdL:] 3371 3221 1584, 1317 781 427 280
[PdL.] 3413 3283 1583, 1315 781 456 280
2.6
CH,CL 5 359. 6nm
T
-C=N-N=C-
[51]
H:N

HJc/ \N=<

HO -—N\ /CHJ
2 S\ M7 N N
CH==N - \S
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Table 5 UV Spectra Data of the Ligand and its Complexes

compound Aua/nm (log &) compound Auwax/nm (log &) compound Auwar/nm (log &)
HL 359(2.56) [Znl.] 374(2.57) [Cul.] 376(2.58)
[CdL.] 376(2.57) [Nil.] 370(2.57) [PdL] 373(2.57)
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Synthesis and Characterizations of 4-[ (N-Hydroxyethyl-N-Methyl) Amino ]
Benzaldehyde Thiosemicarbazone and its Complexes with Transition Metals

HAO Fu-Ying ZHANG Xuan-Jun HU Han-Mei ZHANG Ming-Liang TIAN Yu-Peng
( Department of Chemistry Anhui University, Hefei 230039)
( State Key Laboratory of Coordination Chemistry, Nanjing University, Nanjing 210093)
FUN Hoong-Kun
( X-ray Crystallography Laboratory, School of Physics, Universiti Sains Malaysia, 11800 USM, Penang, Malaysia)

A new ligand, 4-[ (N-Hydroxyethyl-N-methyl) amino] benzaldehyde thiosemicarbazone (HL)
and its complexes [ML,] (M = Ni (II), Cu (I), Zn (I), Pd (I)) were synthesized and characterized with
IR, UV, "H NMR spectra. The structure of HL was determined by X-ray analysis. The result reveals
that the ligand CiiHisN4OS is nearly planar, whereas the hydroxyl group deviates from the plane. The
crystal structure is governed by N—H O(NI 0O1) and O -H S hydrogen bonds leading to the
formation of a two-dimensional network. The ligand is deprotonated to give the thiol tautomer, co-

ordinated to metal ions via the thiolato sulpur and B-nitrogen upon complex formation.

Keywords: 4-[ (N-Hydroxyethyl-N-methyl ) amino ] benzaldehyde thiosemicarbazone

crystal structure transition-metal complex



