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Abstract

This research involves the preparation Complex of Sn(II) with alanine in general
formula [Sn(Ala-H),] were (Alanine = Ala = C3H7NO; ) , the complex have been
characterized by spectroscopic method [FT-IR , UV —Vis , Atomic absorption]along with
molar conductivity measurements , chloride content , melting points and determination of
the expected structures for complex , soon the mole ratio (L:M)by continues variation
method (Job's method), stability constant(K¢)and Gibes free energy(AG).
The proposed molecular structures of the complex drown according to computed program
Chem. office 2003.

(I1)
[Sn(Ala-H),] (Alanine=Ala=C;H;NO,, )
(
( )
. Chem . Office 3D(2000) - )
(AG) (Ky)
Introduction derivatives  have  recently  been
The discovery of antitumor activity of diSCf)Vefed-l-3 Besides some  new
cis-platin (cis-PtCl,(NH3)2)has led the platinum (I~ and  palladium (1)
world wide researches to investigate the complegesb’ o s?ome oregano '511]1_11,3
antitumor  activity  of  thousand lanthanide,”  gold, and  copper
compounds of platinum and other metals comp}exes. .
. The main interest in transition metal In this paper we present the synthesis
complexes has remained, but the and study the complex Sn (Alaninato), .

numbers of results for complexes of
other complexes of amino acids/
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Experimental Methods

a- All the chemicals were reagent
grad (fluke & BDH) and were used
without further purification . FT. IR
spectra were recorded as KBr discs using
Fourie Transform Infrared
Spectrophotometer Shimadzu 24FT-
[.LR8300. Electronic spectrum of the
prepared complex were measured in the
in DMF at 25°C using shimadzu-U. V-
160A Ultra Violet Visible-
Spectrophotometer with 1.000+0.001 cm
matched quartz cell. metal contents of

2009-

conductivity measurements of the
complex were recorded at 25°C for 10 ~°
M solutions of the samples in DMF
using pw 9527 Digital conductivity
meter (Philips) . The modeling package
chem. 3Dprog (ver 3,5,2)Cambridge soft
(2000)
Melting points were recorded by using
Stuart melting point apparatus .
b-General method'* Sodium alaninate
(Na'Ala—H) is  prepared by
neutralization of 1mmol( 0.08 gm ) of
alanine acid with 1 mmol (0.04 gm) of

the complex were determined by Atomic NaOH  according to the following
Absorption (A.A)Technique using Japan reaction :
A.A-670 Shimadzu. Electrical
o) O]
I
H,N—CH—C—o0OH + NaOH > H,N——CH—C——ONa
CHs CHs
(Immol) (Immol) (Sodium alaninate)
in water up on addition of aqueous Tablel: gives the  characteristic
solution of  tin (II) chloride = mole absorptions for the free ligand and its
ratio (1:2), white—yello precipitate which complex .
was filtered and washed with (5ml) The spectrum of free ligand
ethanol (5 ml) ether and (Fig.2) : The infra red spectrum of free

dried at room temperature give (67%) ,
m.p = 216 (dec) , Sn% (Anal-found 43%
-44%) ,C1% (Nill)The complexes are
insoluble in water and common organic
solvents but are soluble in DMF . The
low values of the molar conductance
(5.26 mhos cm® / mol) of the solutions
(10° M) of the complex in DMF at
298° K indicated that the complex is
neutral . )

Results and Discuss

Spectral data (Table-1 and 2) are
computable with the suggested structure
(Fig.1) I.R Spectra
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ligand exhibited a strong band around
(3379) cm™ that corresponds to the
stretching vibration of v (N-H) + v(O-H),
while another strong absorption band at
(1618) cm™ is appeared which could
explained as v(COO-)asym where the
L(COO-) symmetric stretching vibration
of alanine or sodium alaninato was
assigned band at (1411) cm™ ¢

The spectrum of complex : The
spectrum arising from the complex
reveals that the absorption band
belonging to the stretching vibration of
L (N-H) of the amine group have been
found in the (3421) cm’ . The IR
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spectra show strong evidence in support
of involvement of carboxylate group in
coordination.In comparison with free
aminoacids, in comparision with free
aminoacids,thev(COO-)  (asym)shows
positive shifts and v(COO-) (sym)
records negative shifts,which confirm
that the carboxylate group attach to Sn
metal as monodentate group.'’

2009-

This increase in frequency on formation
of the O-M bond may results from one
of the carbon-to oxygen bonds having
more double bond character than the
other carbon-to-oxygen bond , although
the bond between the central metal ion
and the (COO-) group is essentially
electrostatic . The band 356 and 423 cm’
'are assigned to v(Sn-O) and v(Sn-N) ,
respectively . '8

Table(1): Assignment of infrared frequencies in Cmof alanine and its complex
Bis [Sn (Ala-H)2]

compound | vNH, | V(NHz | u(C-H) | uv(COO) | v(COO) A (COO sy
asy sy asy sy COOQO' asy)
Alaniae 3379 3087 2937 1618 1411 207
Sn (Ala-H), | 3421s-br | 3089 2894 1625s 1373 252

The electronic spectrum of the
ligand and its complex are listed in
Table(2) together with the proposed
assignments .The spectrum of the free
ligand (Ala.y) in DMF solvent show two
high intensity band in wave length 304
nm (32894 cm™) emax (3911.mol™".cm™)
and277nm. (36101 cm’)  emax

(3431l.mol-1.cm™) assineddto (n — 7*)
and (1 — 7*) transition respectively. "
The low bands are observed in the region
, 2337 ¢(max) and assigned as charge -
transfer bands , indicating the formation
of bond in the -bond and ( pm - prn )
bonds *° between P - orbitals of oxygen
and vacant 5d orbitals of tin.

Table (2): The Electronic Spectra for the Free Ligand (Ala) and its Complex
[Sn (Ala-H),] in DMF (10°M)

g(max) L.mol".
Compounds A (nm) v (cm™ cm’! E(Kcal /mol) Assignment
Ala= (CsH7NO») 277 36101 343 103.20 93.08 n— 7t
304 32894 391 n—mn*
Sn (Ala.p), 330 29673 2337 84.78 Charge
364 27777 1108 79.36 transfer

Proposed Molecular Structure

Studying complex on bases of the
above analysis, the existence of tetra
coordinated
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[Sn (Ala-H),;] , A proposed models of
the speciese were built with chem 3D *!
shows in Fig (1) .
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Fig (1) : The proposed molecular structure of the [Sn (Ala-H]);] .

The Ligand coordinated to the metal ion
as uninagative bidentate Ligands through
the oxygen atom in the carboxyl group
(COO’) and the nitrogen atom of the
(-NH;), as shown below/Selected
geometric parameter (A,°) selected bond
lengths and angles are presented in
table(3) .

In the [Sn (Ala-H),] complex alanine
ligand is coordinated through N7 and O6
atoms as achelate ligand (Fig (1))The tin
complex has distorted tetrahedral
coordination with N-Sn-O, O-Sn-N,
O-Sn-O and O-Sn-Nangles are equal
from 104° to 125°.The bond lengths are:
Sn(17)- 08:2.050 A°, Sn-010:2.050

Ao21:22
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Table(3):Selected Bond lengths (A°) & Bond angles(°)

2009-

Bond lengths (A”) Bond angles (A?)
HCZF H 1.020 CiIEr SO HE D 107.900
507 1.208
o 00, s C( 143 Lo HEE ) 110,696
B Ha) ‘113 Sk NI HET ) 109 470
CiE¥ HiZ5) 1.113 COErNOIO HUTE 109.470
C(E )} HEZE) 1.113 Hi R NEID HE 2 104.501
QS 5n17) 2.050

COERC(13 0015 125.298
CiEr M0 1.4568 (4 CT2r DC18)
e 13 1 50 o8 T3 O01E) 109,598
Cruy Ce14) 1,523 (183 O3y OC16) 124,799
CEFHE) 1.113 T G143 HO1E) 109 695
NCIDFHOT 1.020 T G143 Hi19) 109,993
N{10FHO12) 1.020
COI3FO015) 1208 COgr COTa HEZD) 100,002
CO13Far1E) 1.338 HO & GO HO1E) 109.0032
Ci14F HI18) 1.11z2 HO S GO dF HC20) 109.002
COT4rHOE 1113 HO19 S 4y HE2ZD) 108514
C1%-HED T 1 001 Sn(17 109,472
Q16 SnC17) 2.050 ( } E } n( :] :
Sni17FHIZT) 1.608 00 En1 7 OC16) 109 470
SnC17HHCZE) 1.696 O+ Sni1 T HEZD) 109,470
O F5n(1TFHEZD) 109.470
NCZFHEE) 1.020 COTRTERHET) 107 900
Cr5F 07 1.208
it D) aam CO14RCLHE) 110,696
OB Hizd) 1113 CEFNODHT) 109.470
Cifio Hi25) 1.113 COFHOIOEHO2) 109.470
L HEZE) 1113 HH NI HET ) 104,501
08 Snii 7 2.050
NI 4 COFCO3H0015) 126.208
Cemy CE12) 1.600 COORCOTRO016) 109,898
COFC0H 1.523 O COI T 0016) 124,799
CrEFHE1) 1.113
N HAT) . COFCOEHE) 109 993
M0 HO1 2] 1.020 CFCOIRHOD) 109.898
SOOI 1.208 COHCO14EHEzm) 109 993
EC1Er 008 1338 HO123 CO14) HO19) 109,002
Gl 4 HE1 20 1.113
O HOE) 1113 HE18 CO1 43 HE2) 109.002
14 HEZO 1.113 HC19 CO1 43 HE2) 108314
OC1EF SnCl 7l 2.040 SO OCIE SRCT) 109 .47
S0 TEHCEE) 1 696
17 T . sas OB} 5173 OC16) 109.470
OB} 5017 HZE) 109.470
OB} 5017 HEZ3) 109.470
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The mole ratio (L:M)by continues The stability of the complex in
variation method (Job's method), shows solution were investigation by evaluation
in Fig (2) . of (Ky) (stability formation constants) by
The results showed that Sn(II) complex electronic spectra (fig :2 , table 4) and
were found in (2:1) ratio of L:M . Gibes free energy(AG) according to the

following equation : 2%

Vm(ml) | VL(ml) | ABS | Vm/(Vm+ VL) VL/ (Vm+ VL)
10 0 0.0 1.0 0.0
9 1 0.25 0.9 0.1
8 2 0.37 0.8 0.2
7 3 0.48 0.7 0.3
6 4 0.56 0.6 0.4
5 5 0.74 0.5 0.5
4 6 0.86 0.4 0.6
3 7 0.43 0.3 0.7
2 8 0.29 0.2 0.8
1 9 0.18 0.1 0.9
0 10 0.0 0.0 1

1
0.9
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vL/VL+Vm

Fig(2) : Mole ratio (M:2L) by continuos variation method (Job's method)
M +nL=MxL, . [1]
[Formation Constant](Kf) or (stability Constant)(K)

[C] _ [M xLn] _
M-cJ [L-¢]"  MF.L]"

Ke 2]
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concetration ligand [L] = concentration matel [M]
A = gbc,

AG=-23R.T. LogKk

(Gibs free energy)

AG =-2.3x1.98x300 (5.90)=-8178 K cal \mol

2009-

Table (4) ; Is containing accounts of K, Log K, AG, to the complex with its
concentration (1><10'3 mol. L'l)

ABS* ABS* € & € matel C, Kf
Complex low low ligand average primary mol/L Log AG
concentration | concentration ABs*S concentration Kcal \mol
for matel for ligand e= be for matel or Kf
(L.mol-1.cm™) ligand
Sn(Ala_y), 0.25 0.23 2500 2300 | 2400 0.00029 8x10° 5.90 -8178
!
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Fig(3) FT-IR Alaninate ion
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2009-

+1 084 ' T '
B.20a
a-sDIv.)
+8 .86 R ; J — HA
280,08 1@@ ., B HMDIV. ) £00.0
Fig(4) Uv —Vis Alaninate ion
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