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Abstract: Triphenyltin 4-acetylphenolate,
ized by elemental analysis, IR, NMBH( **C and**°sSn) spec-

tra, and X-ray single crystal diffraction. Compouhgossesses

a trans-C;SnG trigonal bipyramidal geometry with the axial

positions occupied by the phenolate oxygen andocattoxy-
gen of an adjacent molecule and form an one-diroeakinfi-
nite chain. Bioassay results have shown that tihepoond has
good in vitro anti-bacterial and anti-tumor aciest
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1. INTRODUCTION

Organotin compounds have found wide agricultural endus-
trial applications [1]. Recent studies have shomeirtrelatively
highin vitro anti-tumor activity [1-3]. The organotin moietydn
the ligand appear to play an important role in heii@ing their
anti-tumor activity [2]. Some carboxylato (RCOQgdnds with
different structural features such as aminobenzdids [4],
pyridinedicarboxylic acid [5], 4-ketopimelic aci@][ cyclohex-
anedicarboxylic acid [7], and ferrocenecarboxylodg 3] have
been widely used for the design and synthesis efotiganotin
carboxylates. However, few attentions were paidh® phe-
nolato (ArO-) ligands in the study on the synthesid biologi-
cal activity of organotin compounds [2,8].this paper, we have
synthesized a new organotin phenolate, triphenylfin
acetylphenolate, 4-G&OGH,OSnPh (1), and determined its
invitro anti-bacterial and anti-tumor activities.

2. EXPERIMENTAL

All chemicals were of reagent grade and were us#tbut fur-
ther purification. Carbon and hydrogen analysesewdeter-
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4-
CH;COGH,OSnPh (1), has been synthesized and characte
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Figure 1. The coordination geometry of the tin atom; symmeuge
A: x+1,y, z+1; allhydrogen atoms are omitted for clarity.

mined using a Perkin Elmer 2400 Series Il elemeanalyzer.
IR spectra were recorded on a Nicolet 470 FT-IRcsppho-
tometer using KBr discs in the range 4000-400ciNMR
spectral data were collected using a Bruker AvanB&300
NMR spectrometer with CDgls solvent and TMS as internal
standard for'H and *C and SnMg as external standard for

1193,
2.1 Synthesis of 4-CHsCOCeH,OSnPh; (1)

To a suspension of triphenyltin hydroxide (1.1Bgnmol) in
50 ml of toluene was added 4-acetylphenol (0.43 gymol).
Under electromagnetic stirring, the reaction migtuwere re-
fluxed for 5 h with a Dean—Stark separator, and téwed to
cool to room temperature. The solution was filteaed the sol-
vent was removed under reduced pressure by a retayora-
tor. The resulting white solid was recrystallizednfi chloro-
form-hexane (1:2). Yield 1.25 g (86%), m.p. 1333%4°C.
Anal. Found: C, 64.26; H, 4.38. Calcd fon¢8,,0,Sn: C,
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64.37; H, 4.57%. Selected IR (KBr) ¢ml638 (C=0), 1296 (C-
0), 538 (Sn-0)!H NMR ¢: 7.96 (d, 2H,J = 8.0 Hz, H-3 of
CeHs), 7.68-7.64 (m, 6H3J(**°Sn-H) = 54.0 Hz,0-H of Ph),

7.24-7.48 (m, 9HM- andp-H of Ph), 6.92 (d, 2H) = 8.0 Hz, H

-2 of GH,), 2.56 (s, 3H, CH. *C NMR ¢: 200.01 (C=0),
162.63(C-1), 137.68 (***sn*C) = 642 Hz, Ci of PhSn),

136.96 {J(**°sn#*C) = 48 Hz, Ce of PhSn), 131.93(C-3),
130.41 {J(**°sn#3C) = 14 Hz, Cp of PhSn), 129.99 (C-4),
129.0183(**%n*3C) = 64 Hz, Cm of PhSn), 114.88 (C-2),
26.37(CH). *°n NMR¢: —105.9.

2.2 X-ray crystallogr aphy

The colorless single crystal dfwas obtained from chloroform-
hexane (1:1, V/V) by slow evaporation at room terapge.
Diffractions measurements were performed on a Br&keart
Apex imaging-plate area detector fitted with graphinono-
chromatized Mo-Ka radiation (0.71073 A) using thand w
scan technique. The structures were solved by teinethods
and refined by a full-matrix least squares procechased o
using SHELXL-97 [9]. The non-hydrogen atoms werénesl
anisotropically and hydrogen atoms were placedaitutated
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disordered over two positions, and their site oatuges were
refined to 0.542(4):0.458(4). Crystal data, colttiprocedures
and refinement results are summarized in Table r§stéllo-

graphic data have been deposited with the Cambfidgstallo-

graphic Data Centre, CCDC 993922.

2.3 Anti-bacterial activity

The anti-bacterial activity df againstscherichia coli and
Staphylococcus aureus was determined by microcalorimetric
method [10]. A 2277 Thermal Activity Monitor (Theometric
AB, Sweden) was used to determine the power-timeesuof
bacterial growth at 310K. Based on the data of pdinge
curves, the growth rate constants were calculdt@pl The rela-
tionship between the growth rate constants anderdration of
organotin medicine was fitted. When the growth catestant is
0, the minimum inhibitory concentration (MIC) wasndirmed.

2.4 1n vitro anti-tumor activity

Anti-tumor activity was assayed against two humandr cell
lines, MCF-7 (mammary tumor cell) and CoLo 205 gcotar-
cinoma cell). The sample was prepared by dissoleargpound

1 in DMSO and by diluting the solution obtained witlater. In

positions. In1, the C atoms of a phenyl group (C39-C44) argng assays, the final concentration of DMSO was flean 0.1%

Table 1. Crystallographic and refinement datalof

Empirical formula C,6H2,0,Sn
Formula weight 5483
Crystal system iclimic
Space group P-1

alA 9.7515(7)
b/A 14.1678(10)
c/A 16.1833(11)
al(®) 86.723(1)
B 87.660(1)
yI(°) 80.874(2)
Volume /A 228(&)

4 4

D. / (gxcnt) 1346

41 mmt 1.178
(000) 976

Crystal size / mm 0.1570.327°0.44
0 range/(°) .26 to 26.00
Tot. reflections 17161

Uniq. reflections
Reflections with>20(1)
GOF onF?

Rindices [>20(1)]
Rindices (all data)

APmin- Apmwl(e'A_s)

8535 Ry = 0.0199)
7331
1702
R=0.0276 WR=0.0721
R=0.0332WR=0.0756
-0.410, 0.442
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(this concentration was found to be non-cytotoxjaiast tumor
cells.).In vitro cytotoxicity of 1 was measured by the MTT as-
say according to the literature [11]. The dose icauS0% inhi-
bition of cell growth (IGy) was calculated as previously de-
scribed [12].

3. RESULTSAND DISCUSSION

Compoundl was prepared by azeotropic removal of water from
the reaction between triphenyltin hydroxide andcét@dphenol

in the molar ratio 1:1 in toluene. The compounaviste crys-
tals and soluble in benzene and in common polaanicgsol-
vents such as GA@H, CHCO CH;, CHCkL, CH,COOCHCH,.

The infrared spectra df do not show a strong band at ~3200
cm* assigned to n(OH), indicting the deprotonatiorihef phe-
nolic oxygen of 4-acetylphenol upon complexationthwiin
atom [13]. It has further been confirmed by theegppnce of a
sharp band at 538 chassignable to the Sn-O stretching vibra-
tion [13,14]. The stretching vibrations of phenolizO and
C=0 appear at 1296 and 1638 tmespectively. Compared
with 4-acetylphenol (1658 ch), the n(C=0) band undergoes a
shift to lower frequency by 20 ¢l This indicates that there is
carbonyl oxygen atom coordination to tin atomlifl5]. The
C=0- Sn coordination decreases the double bond chaisticter
and vibration frequency of C=0. Thus, it may begasgied that
the tinatomin 1 is five-coordinated in the solid.

The 'H NMR spectra ofl show the expected resonances and
integration. The signals of phenyl ringst) protons appear as
doublets at 7.96 and 6.92 ppm, respectively, ardsiiglet as-
signed to CH protons appear at 2.56 ppm. THE chemical
shift of the carbonyl carbon is 200 ppm.Inthe coupling be-
tween tin nuclear and carbon can be observed,rafd(t'°Sn-
13C) is 642 Hz. Thé*®Sn NMR chemical shift ant(***sn+3C)
values may be used to give tentative indicationthefenviron-
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ment around tin atoms [16]he *°Sn NMR andJ(**Sn#3C)  (39)] of phenyl groups. The C-Sn-C angles are ia thnge
values ofl indicate that the tin atom is four-coordinated andl15.62(10)-121.27(10)°. The axial positions areupged by the
carbonyl does not coordinate to tin in CR&blution. phenolate O(1), O(3) and carbonyl O(4A) (Symmetge A:
The coordination environment of tin atom in thestay of1 is ~ X+1,y, z+1), O(2) of the ligand of an adjacent molecule with
shown in Figure 1. The selected bond lengths amdi lamgles the angles O(1)-Sn(1)-O(4A) [175.21(7)°] and O(8)5-0(2)
are listed in Table 2. The compound crystallizethwivo mole-  [172.08(7)°]. The bond lengths of the coordinated$O(4A)
cules in the crystallographic asymmetric unit thatnot difier  [2.703(2) A] and Sn(2)-O(2) [2.651(2) A] are sidaifntly
from each other significantly, and is a chain payrassociating longer than those of the covalent Sn(1)-O(1) (23357) A) and
via phenolate oxygen atoms [O(1) and O(3)] and carboxy: ~ SN(2)-O(3) [2.0622(19) A], so that the Sn(1) anq2$ratoms
gen atoms [O(2) and O(4)] in the ligand (FigureTe tin at- are displaced out of the;@igonal plane of thérans-C;SnG
oms in this polymeric structure exist in distorteans-C;SnQ  trigonal bipyramidal polyhedron in the direction ©f1) and O
trigonal bipyramidal environment with trigonal peadefined by ~ (3) by 0.229(2) and 0.300(2) A, respectively. Thare few ex-
the three carbon atoms [C(1), C(7), C(13) and G(2733), C amples of triorganotin systems having ArCg-+O - Sn, and a

Table 2. Selected bond lengths (A) and angles (%) of

Sn(1)-C(1) 2.125(2) Sn(2)-C(27) 2.115(2)
Sn(1)-C(7) 2.139(2) Sn(2)-C(33) 2.118(3)
Sn(1)-C(13) 2.1185(15) Sn(2)-C(39) 2.121(3)
Sn(1)-0(1) 2.0573(17) Sn(2)-0(2) 2.651(2)
Sn(1)-O(4A) 2.703(2) Sn(2)-0(3) 2.0622(19)
O(1)-Sn(1)-C(13) 98.24(8) 0(3)-Sn(2)-C(27) 105.78(8)
O(1)-Sn(1)-C(1) 91.58(8) 0(3)-Sn(2)-C(33) 93.63(10)
C(13)-Sn(1)-C(1) 120.14(8) C(27)-Sn(2)-C(33) 117.17(10)
0(1)-Sn(1)-C(7) 98.60(9) 0(3)-Sn(2)-C(39) 95.35(10)
C(13)-Sn(1)-C(7) 120.19(8) C(27)-Sn(2)-C(39) 115.62(10)
C(1)-Sn(1)-C(7) 116.24(9) C(33)-Sn(2)-C(39) 121.27(10)
O(1)-Sn(1)-O(4A) 175.21(7) 0(3)-Sn(2)-0(2) 172.08(7)
C(13)-Sn(1)-O(4A) 80.74(8) C(27)-Sn(2)-0(2) 81.53(8)
C(1)-Sn(1)-O(4A) 84.94(8) C(33)-Sn(2)-0(2) 80.09(9)
C(7)-Sn(1)-O(4A) 85.91(8) C(39)-Sn(2)-0(2) 83.95(9)

Symmetry code Ax+1,y, z+1.

e5Sn
@0

Figure2. ThelD zigzag chain formed ify all hydrogen atoms have been omitted for clarity.

http://cis.latinamres.net 27



Commun. Inorg. Synth.

similar example is (2,6-dimethoxyflavone)tripheirylthloride
which features the long @Sn bond (2.485(5) A) [17]. The ©

Liu, Z. et al./ Vol. 2, N°2 (2014), 25-28

[3] Braga, S.S.; Silva, A.M.®rganometallics, 32,2013, 5626.
doi: 10.1021/0m400446y

Sn bond length i is longer than that in the above-mention theI4] Shang, X.; Meng, X.; Alegria, E.C.B.A.; Li, QGuedes Da

compound, which may be due to the difference frdranplato
and chlorine bonded on the tin. In the one-dimeraiaigzag
chain, the distance of between two tin atoms isLBn(2)

Silva, M.F.C.; Kuznetsov, M.L.; Pombeiro, A.Jlinorg. Chem.,,
50,2011, 8158. doi: 10.1021/ic200635g

10.132(2) A and Sn(IBn(2A) 10.389(2) A, respectively [5] Garcia-Zarracino, R.; Hopfl, Hl. Am. Chem Soc., 127,

(Figure 2). The Sn—C lengths from 2.115(2) to 2(2BH are
similar to those found in the five-coordinated chixiphenyltin
compounds such as #nOGH,CHO-2 [15], and P&nO-
COCCH [18].

2005, 3120. doi: 10.1021/ja0437095

[6] Chalupa, J.; Handlir, K.; Cisarova, |.; 3ka, R.; Brus, J.;
Lycka, A.; Ruzicka, A.; Holecek, J. Organomet. Chem., 691,
2006, 2631. doi: 10.1016/j.jorganchem.2006.01.053

The anti-bacterial activity of and the reference drug (sodium

penicillin G) was shown in Table 3. The resultsidated that
the compound possesses considerable anti-bactéraativities
and the activity again$ aureus is better than again& coli.
The results ofin vitro anti-tumor assaygainst MCF-7 and
CoLo205wereshown in Table 4.

Compoundl displayed the highn vitro anti-tumor activities,
which were more active than clinically widely useid-platin
did. Although these results are preliminary, theapound as the
efficient cytostatic agents is worth further stundyi

Table 3. Antibacterial activity (MIC, mg/ml) ot

Compound E. coli S aureus
1 9. 58+0.44 0.2340.02
Sodium penicillin G 15.11+0.63 1.79+0.06

Table 4. Invitro antitumor results (163, mg/ml) ofl

MCF-7

Compound CoLo0205
1 0.44+0.06 0.73+0.09
cis-platin 5.46+0.35 4.61+0.86
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