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The angle ~~~ is very important in cancer by. In fact it befongs to anthmcycfines whose ~~ 

antineoplestk activity is very we5 dcoumented I. Even if they still represent the drug of &oico for a number of liquid and sofid tumors, their use is 

somewhat limited by the ant ant of undesired side effects such as ~~~ depresdon and cardiac toxic&. In addition 

resistance phenomena usually appear fofiowing repeated treabnent with anthracyclines. 

To approach a Solution for such problems, synthetic anrhmcenediones were devefoped, among which Mitoxantrone is clinically used today. 

No~~~~ its usefufness, it still exhfbhs some of the above ii~~~~s, India partial cross-resistance with Mania *s3, 

We and others have recently devefofx& a refated dass of anthracenedkxes, with an amide moiety repfacing the amtno group linking the sfde chafn 

to the pfanar ~~ system 4? The new oxnpounds e&&ted in&~~ activity &J&R and scme of them were also aptly effe&e $ 

yjygtg. Resides the pmsence of two positively charged side chains, the active derivaffves were characterized by I,8 dihydmxy substitution. 

Toghether with the nature of the side chain, number and positfon of OH groups could also play a retevant tofe in modulating drug activity ft. Thus 

we deemsd it usefuf to extend our inertia to ~n~~i~ having hydroxy substitumk at ditkmt positions of the fused ring 

system. In partfcufar in the present paper we report on the synthesfs and preliminary bidogkaf propsttfes of a number of new 1,4dihydroxy-5,8- 

~~~~ or 1,4,5.~h~m~~a~~ ~~~~~s, ha&g ~,N~~~a~~~~~ or N,N~e~~~~ sties 

at pceition 5,8 or 8 of the anthraquinone structure (scheme 1). 

The new derivatives allow a direct structural comparison with anthracydines and Mitoxanbww. In additfon, the number and length Of Me chains 

~~ were varied to gain in~~~~ on the ~~~ for afitfvfty in this series of compou&. 
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OH 0 NH-CO-(CH2)n-NEt2 

3 n-l, R=OH 

4 n=Z, R=OH 

5 n = 1, R = NH-CO-(CH 2)n-Sr 

6 n = 2, R = NH-CO-(CH 2),,-Br 

7 n=l, R=OH 

8 n=2, R=OH 

9 n = 1, R = NHCO-(CH 2)n-NEt2 

10 n = 2, R = NH-CO-(CH 2)n-NEt2 

a) Sr-(CH2),-COCI, Et3N, ToMte. b) Et 2NH, Ethanol 

The synthesis of the final compounds 7 - 10 was carded cut in two steps stating from the aminohydroxyanthmcenediones 1 and 2 previously 

reportedly Treatment of the latter compounds with ihe corresponding bromoacyl chloride in ths presence of triethyiamine in toluene for l-2 h at 66 

“C led to the bmmoacyi derivatives 3 - 6 in 7064 % yield. Subsequent substhution on these bromo derivatives with diethylamine in ethanol by 

heating 15 min. at mflux provided the desired diethylaminoalkyfamido derivatives 7 - 1013 in 71-62 % yield. 

The redox progerkes of derivatives 7 - IO were investigated in aqueous solution at physidogical pH and salt concentration by cydic vdtarrrnetry 

measurements. The reduction potentials am reported in Table I. 

TabIs 1. Redox properties of the test amidoanthracenedicnes. 

compound E la (v against SCE) 

7 - 0.67 

8 -069 

9 - 0.70 

10 - 0.67 

Daunotubicin14 - 0.62 

All of them occuntxi at values more negative than those observed for Daunorubicin in similar conditions 14. Thus ths test compounds am less 

readily reduced as compared to anthracyclines and should therefore exhibit a decreased catdiotoxicity. 
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Tumor cell growth inhibition properties are repotted in Table 2, in which Mitoxsntrone is included for cmpmison . 

Table 2. Cdl gmvth inhibition by the test hydroxy-anthmcenediones ffD 50 (urn)] 

Hela HL60 

7 

a 

9 

10 

Yitoxantrons 

29.1+0.7 1.54 fl.12 

e.os+o.15 0.11 +o.Ol 

>39 4.90 fl.71 

3.14&l% 0.10 +o.cM 

2.77+0.80 0.09 fl.Ll2 

Interestingly, while compcunds 9 and IO exhibit cytotoxic properties very close to Mitoxantrone, compounds 7 and 9 appear to be much less 

effective in cell growth inhibition. Thus the length of the stde chain group plays a major role in bidogical actfvfty. In fact, shortening the d&ante of 

the two nitrogens by just one methylene group genemtes almost inactive compounds. Interestingly the ‘inactive’ distance correspcmts to two 

carbon atoms between nitrogens which represents the ‘most active’ distance in Mitoxantrone anafogues. The change from amino to arrido moiety 

IS therefore quite sub&ntial in eliciting drug activity. On the other hand activity appsam con@etefy restored upon addition of a methyiene group in 

the amid0 derivatives The mason for this behaviour possibly rests on the fact that the mechanism of action of anthmquirmne derivatives envisages 

sided& groups invdved in specific intemctions with DNA-prccessing enzymes, in partkular Topoiscmerase II, in a ternary drug-DNAenzyms 

cornplex15. Appropriate recognition in the amfdo congenem should then occur when three carbon atoms separate ths nitrogens in the side chain. 

The similarity in the results &ained with compounds 9 and 10 suggests that me amkakylan4do side chain is suflidant to obtain activa 

derivatives. If the same findings hold true for Mitoxantmne, the synthesis and mvesttgaticn of ths corm+xfing di- or trfhydmxy 

monoakyfarrkoethylamfno congenem could lead to new interesting drugs. 

Preliminary in data on the pmpicnylankfc compounds am quite promismg and wanant furlher investigalion to fully assess their potential as 

anticancer agents. 

Studies am also in prcgmss on the hydroxyethyi subsMted corrpounds of intermediates 3 - 9. 
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