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Abstract 

The antitumor agent Et,SnClz(phen) (phen = 
phenanthroline) reacts with 5-fluorouracil (UF) 
to form Et,Sn(phen)UF)Cl by a basic catalytic 
process. The reaction may be characterized as nucleo- 
philic attack on H+N(3) in the S-fluorouracil ring by 
the cis-chloro in EtZSnClz(phen). The product has 
been identified by microanalysis, IR, UV and NMR 
spectra and these results are consistent with the 
expected complex. The binding of the S-fluorouracil 
ligand to the cis-chloro in Et,SnC12(phen) not only 
enhances the antitumor activity of the complex, but 
also promotes studies aimed at understanding the 
mechanism of drug action. 

Introduction 

Since cis-dichlorodiammineplatinum(I1) (cisplatin) 
was first reported to exhibit a wide spectrum of 
anticancer activity [ 11, metal complexes have attrac- 
ted much attention as a new type of potential anti- 
tumor drug. Among others, some organotin cog- 
pounds of the type R2SnC12(L) (where L is a NN 
chelating ligand) were investigated extensively (2-41. 
It was found that some R2SnC12(L) complexes are 
potent antitumor agents, being effective against 
P388 cells in mice. It is well known that cis-[Pt- 
(NH3)&12] has been widely used as a cancer chemo- 
therapeutic drug. In order to investigate the mech- 
anism of antitumor activity, Pt(II) complexes with 
nucleosides and with their bases have been studied 
most extensively [5-71. The complexes are all 
neutral and contain exclusively at least two adjacent 
reactive ligands, such as cis-chloro, but the trans- 
isomers (e.g. of the cis-ammine complex) are com- 
pletely inactive. It is accepted that the antitumor 
activity is due to the inhibition of DNA synthesis 
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in the cancer cells and the mode of action is thought 
to be the release of the chloro ions to form cis- 

[Pt(NH&(H20),] or cis-[Pt(NH,),(OH)]+, thus 
allowing the Pt(I1) to form a cross-link between the 
N(7) of the guanines on the DNA chain. 

Compared with Pt(I1) antitumor complexes, 
R2SnC12L-type compounds also have been shown to 
have potent antitumor activity, although they have 
not yet been used as anticancer drugs. Secondly, 
almost nothing is known about the interaction 
between RzSnClz(L)-type compounds with nucleic 
acid bases and nucleotides. Since S-fluorouracil is a 
good anticancer drug on the one hand, and it is 
similar to nucleic acid bases on the other hand, the 
reaction between Et2SnClz(phen) (where phen = 
phenanthroline) with 5-fluorouracil to synthesis 
Et$jnCl(UF)(phen) (where UF = 5-fluorouracil) by a 
basic catalytic process was carried out. The product 
has been identified by microanalysis, IR, UV and 
NMR spectra and the results are reported here. 

Experimental 

All reagents, solvents and biochemical reagents 
were AR, CP and were used without further purifi- 
cation. EtzSnClz(phen) was prepared by the literature 
method [8] and was recrystallized and identified 
before use by melting point and IR spectra, in ac- 
cordance with the literature. Microanalyses were 
carried out on a Perkin-Elmer 240~ instrument. UV 
spectra were recorded on a Specord UV-Vis spec- 
trometer. IR spectra were recorded on a Perkin- 
Elmer model 983 IR spectrophotometer with CsI 
plates. ‘H NMR spectra were recorded on an FT-80 
spectrometer in DMSO-d, with TMS as an internal 
standard. 

Et,SnClz(phen) (4 mmol) was dissolved in 10 ml 
water and 4 mmol 5-fluorouracil was dissolved in 
15 ml water. The two solutions were mixed and 
stirred at SO-60°C for several hours until the pH of 
the solution went down to 3, and a dilute base was 
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TABLE II. rH NMR, 6 (ppm), DMSO-de for Product 
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Band assignments Compounds 

2(CH&H,) 

Phcnanthioline 

5-Fluorourdcil ring 

Product Ligands (control)a 

2.12 (6H, 2CH3-) 

2.91 (4I1, 2CH2-) 

3.44 (2,9H) 3.34 (2,9H) 

7.41 (3,8H) 7.72 (3,8H) 

8.14 (5, 6H) 7.91 (5,6H) 

8.72 (4,7H) 8.14 (4, 7H) 

7.62 (S, lH, UP’) 7.50, 1H 

10.82 (m, 1H N(l)-H UF) 10.60 N(l)-H 

11.36 N(3)-H 

alEJ NMR, ppm for ligands have been carefully checked and compared with ‘H NMR Sadter spectra. 

tion of a tin-DNA complex. As to the antitumor 
activity, the compound reported here shows that the 
binding of the S-fluorouracil ligand to the cis-chloro 
in Et2SnC12(phen) not only enhances the antitumor 
activity, but also promotes studies aimed at under- 
standing the mechanism of drug action. Determina- 
tion of the crystal structure and an investigation into 
the relationship between the structure and its anti- 
tumor activity are in progress. 
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