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Abstract. The tebaphenylbomte salt of ethidium was prepamd and allowed to mact with add cMortdes, fokwcd by 
amines, to yield polyemino amid0 derivatives. 

The combination of two or more DNA binding funabnollties in a single molecule is cwmntly a subjest of 

considerable intemst. In&tom such as ethidium have been linked to other intitor~,~ oligon~tides,* and 

metals3tocreatemoleculesthatcooperativelyutillze~~~ofbothDNAMndingmdetiea Inconjunckmwith 

studies of tntercalators ltnked to antitumor active platinum um~plexes,~ we have devised methods for modifying 

ethtdiumandusedthemtoqmthe&etwonovelpoiyamtnoderivativek Thase~combtnetheintercalative 

propertiesofethidiumwlth~grooveMndingfeorturesofepennineand~sohavethe~tobindmetalions. 
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QnuMhs. (a) Hkunohexawyl chloride, THF, 0 T. (b) Excess ethyknediamk, methanol, reflux. (c) 
Tebaethylammonium chloride in methanol, followed by cPrboxynrethylceUulose cation exchqe chromatography. 
(d) HPLC , Cl8 reverse phase column, eluting with acetonitrile/O.l M NH,OAc grad&mts. 

Co-y available ethidium bromtde was converted to its tetraphmylborate salt. Addition of sodium 

tetmphenylborate to an aqueous ethtdium bmmide solution caused immediate predpttatton of ethtdtum tettaphenyl- 

borate, which was collected by filtration and dried. Ethtdhun tetmphenylborate prqared in this rmuurer could then 

be modified with reagents incompatible with protic solvents such as water or alcohols. 
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This strategy was employed to synthesize polyamino derivatized ethidium. S-y, reaction of ethidium 

tetraphenylborate with one equivalent of 6-bromohexanoyl chloride produced a mixture of mono- and dieubstituted 

amid0 compounds 1 and 2. Subsequent reaction of this mixture with an excess of ethyl- quantitatively 

yielded the corresponding tethered ethylenediamine derivativee. Cation exd&ge to obtain the chloride salts of the 

mixture, followed by HPLC purification, afforded pure 3 and 4 as very hygroscopic acetate salts in 65% and 20% 

yields, respectively.5 Alternatively, 2 was formed in 82% yield by an identical procedure but employing two 

equivalents of the acid chloride. 

We have also prepared derivatives with shorter tethers by allowing ethidium bromide to nzact with 

iodoacetic anhydride in water (30% yield)P followed by quantitative conversion of the iodide to the terminal amine 

by the Gabriel procedun? to produce 39mino-&(2-aminoaceto)&zthyl~phenyl-p~nthridium chloride (5L8 

The use of acid chlorides and anhydrous conditions, however, as ~abovetesultsinbetteryields. 
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Conditkms. (a) kdoacetie anhydride, H20,B hr. (b) Mum phthalimide, DMF. (c) Hydrazine, MeOH, 
mflux, 8 hr. (d) HCl, reflux, 2 hr. 
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