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Abstract: The title complexes, R',Sn(3,5-Br,-2-OC¢H,CH=NCHRCOO), and their diphenyltin
dichloride adduct, R',Sn(3,5-Br,-2-OC¢H,CH=NCHRCOO)*SnPh,Cl,, were synthesized and char-
acterized by elemental analysis, IR, 'H and *C NMR and X-ray single crystal diffraction. The
structural features of the compounds were described.
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The organotin complexes with Schiff base derived from o-amino acid continue to
receive attention owing to their structural feature and biological properties, especially
antitumour activities'”. Studies™® have shown that the diorganotin complexes with
salicylidene-a-amino acid or (2-hydroxynaphthalidene)-a-amino acid Schiff bases are
the isolated monomeric, with the tin atom in a distorted trigonal bipyramid and the
carboxylate moiety in the tridentate ligand in unidentate mode. Thus the free carbonyl
oxygen can coordinate a second Sn-containing species and form the molecular adducts.
In this paper, we report the synthesis and structural characterization of some diorganotin
complexes of N-(3,5-dibromosalicylidene)-a-amino acid and their 1:1 molecular adducts
with diphenyltin dichloride, a novel dinuclear organotin compounds. The reaction
equations were as follows:

R’,SnCl, + 3,5-Br,-2-HOC¢H,CH=NCHRCOOK — R',Sn(3,5-Br,-2-OCcH,CH=NCHRCOO)
1
1 + Ph,SnCl,——> R’,Sn(3,5-Bry-2-OC¢H,CH=NCHRCOO)+SnPh,Cl,
2
R =H, Me, i-Pr, i-Bu, $-Bu, Bz; R’=n-Bu, Cy, Ph.

Experimental

Preparation of ligand: Monopotassium salt of N-(3,5-dibromosalicylidene)-o.-amino acid
was prepared by the condensation reaction of potassium salt of a-amino acid with 3,5-di-
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bromosalicylaldehyde in a 50% ethanolic solution at 60 °C.

Preparation of complexes 1: Into 30 mL dry benzene, 2 mmol Et;N, 1.5 mmol
ligand and 1.5 mmol diorganotin dichloride in 30 mL dry benzene were dropped. The
mixture was refluxed for 3 h, and then filtered. The yellow filtrate was concentrated in
a rotary evaporator. The yellow product obtained was recrystallized from chloroform-
hexane (1:1, v/v). The results were listed in Table 1°.

Preparation of adducts 2: A dry benzene solution of Ph,SnCl, (0.69 g, 2.0 mmol)
was added dropwise to hot benzene solution of the complex 1 (2 mmol). The reaction
mixture was refluxed for 2 h, and excess solvent was removed under reduced pressure.
The yellow solid thus obtained was washed several times with hot hexane and
recrystallized from chloroform solution. The results were shown in Table 2’.

Table 1 The yield (%) and melting point (°C) of complexes 1

No. R R’ mp yield No. R R’ mp yield
1a H n-Bu 128-9 54 1i i-Bu n-Bu 112-4 57
1b H Ph 146-7 70 1k i-Bu Ph 136-7 70
Ie H Cy 155-6 62 1 i-Bu Cy 185-6 47
1d Me n-Bu 44-5 56 1m s-Bu n-Bu 136-8 56
le Me Ph 122-3 67 In s-Bu Ph 182-3 60
1f Me Cy 178-9 53 1o Bz n-Bu 108-9 77
1g i-Pr  n-Bu 115-6 73 1p Bz Ph 119-20 75
1h i-Pr Ph 218-9 60 1q Bz Cy 206-7 70
1i i-Pr Cy 190-1 69

Table 2 The yield (%) and melting point (°C) of adducts 2

No. R R’ mp yield No. R R’ mp yield
2a H Ph 174-6 50 2¢ i-Pr Ph 194-5 48
2b Me Ph 165-6 46 2d Bz Ph 125-6 62

Results and Discussion

Compared the free ligand, the v,(CO,) and v(C=N) of the complexes 1 shifted to low
frequencies, which indicate that the carboxyl oxygen and the imino nitrogen atoms were
coordinated to the tin atom™>*. The magnitude of AV(CO,) (Va-vs >210 cm™) showed the
unidentate bonding through the carboxylate moiety”®. A medium intensity band of
v(Sn—0) was at around 550 cm™. In complexes 2, the v,(CO,) vibration shifted
further to lower wavenumbers, confirming the interaction of Ph,SnCl, with the carbonyl
oxygen atom of complexes 1. The appearance of spin-spin coupling between the
azomethine proton and the tin nucleus (*(J(SnNN=CH) = ~45 Hz) further confirmed the
presence of nitrogen-tin coordination in all complexes. The d¢ values of carbonyl C=0
in 1 downfield shifted (AS = ~0.5) compared with that in 2 due to the coordination of
carbonyl to tin.
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Figure 1 Molecular structure of 1f and 2¢

2¢

The results of X-ray single crystal diffractions of 1f and 2¢ are completely in
agreement with these of spectral analysis (see Figure 1)’. In complex 1f, the
coordination geometry about tin atom is a distorted trigonal bipyramid with two
cyclohexyl groups (C1 and C7) and the imino N1 atom in equatorial positions and a
unidentate carboxyl group oxygen O2 and a phenoxide Ol atom in axial sites
(O1-Sn—-02 = 154.94(13)°). The tin atom lies in the ligand plane and forms a five-
membered and a six-membered chelate ring with ligand. The complex 2 is a monomeric
1:1 donor-acceptor dinuclear tin compound. Each of the two tin atoms, Snl and Sn 2,
has a five-coordination geometry in a distorted trigonal bipyramidal arrangement. The
two phenyl groups (C15, C21) and imino nitrogen take up the equatorial positions, while
the carboxyl oxygen Ol and phenoxide O3, take up the axial sites (O1-Sn1-0O3 =
157.37(11)° ) around the Snl atom. The Sn2 atom is surrounded by the carbonyl O2
and CI12 along the axial direction (O2—Sn2—CI2 = 171.14(9)°) while the second Cl1 atom
and the C27 and C33 of two phenyl form the equatorial plane.

The primary antimicrobial test showed that these complexes possess moderate
bactericidal activities. For example, the minimum inhibitory concentration of complex
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2¢ against Escherichia coli, Staphylococcus aureus, Bacillus subtilis, and Bacillus
aerogenens is 25, 50, 25, 125 pg/mL, respectively.
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