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Introduction
      Steroids are an important class of biological active compounds and a large number are used in therapy. The biochemistry of steroids has advance very rapidly and such developments have been relevant for research of new drugs and led to a renewed interest in steroids [1,2]. Some steriods are promising pharmaceutical targets for important indications like epilepsy, anxiety disorders and dementia [3], while other steroid hormones have long been recognized to have sedative, anesthetic and antiseizure properties in animals and humans [4-7].
       Therapeutic success has already been obtained using cytochrome P450 inhibitors to treat, for example, breast and prostate cancer [8]. One cause of the prostate cancer is due to increasing level of the enzyme cytochrome 450 (CYP17 hydroxylase-lyase) in blood. This enzyme is localized in the endoplasmic reticulum in the testes as well as in the adrenals and is the key enzyme for androgen biosynthesis and more than eighty percent of prostate cancers are androgen dependent. This enzyme catalyses the key step in androgen formation and its inhibition affects both testicular as well as adrenal androgen formation (Fig. 1). Its inhibition should stop the production of androgens both in the testes and in the adrenals, and therefore, inhibitors of CYP17 should be more effective for treating androgen-dependent PC. Therefore, the attention had been focused on the synthesis of such steroidal enzyme inhibitors.
       Ketoconazole is a non-steroidal imidazole, have evidenced of inhibition of the steroid synthesis pathway as a therapeutic strategy for advanced prostate cancer (PC) [9-11], but hepatic side-effect on high dose. Following ketoconazole, several non-steroidal compounds have been synthesized which displayed better inhibitory properties and afforded very potent steroidal inhibitors [10-17].A good inhibitor should possess a sufficiently large hydrophobic core, comparable to a steroid molecule, and bear electronegative groups at its external positions [18]. The presence of a heteroatom-containing group capable of coordination to the heme iron of cytochrome 450 (CYP17),
of a planar α-face to pack against the I helix; and in addition of hydrogen bonding groups such as the 3β-hydroxyl to interact with conserved polar residues in a hydrogen binding network, has proved invaluable for optimal inhibition, as is the case of both abiraterone acetate (1) and galeterone(2) (Fig. 2) [19]. Recently, we have reported the synthesis of several pregnenolone analogues via Mistunobu and Suzuki reations,  with their remarkable CYP17 -hyoxylase enzyme inhibition, which is the responsible mainly for the prostate cancrinoma (Fig. 1) [20-23].
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Fig. 1. Inhibition of CYP17 would lead for prostate cancer treatment

Active Site of CYP17 (Heme and Substrate - Binding Site) Binding of progesterone or pregnenoloneBinding of a competitive inhibitor
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      Abiraterone and Galestrerone, the steroidal inhibitors, are currently the promising drugs for treatment of prostate cancer by inhibiting CYP17 hydroxylase enzyme, To the best of our knowledge, no data has been reported in the literature showing the synthesis and evaluation of the metal complexes of such steroidal inhibitors against cancer cell lines in general. Therefore, the aim of this project is thus to develop highly active and selective CYP17 inhibitors by synthesis of new analogues of pyrazalo-thiazole pregnenolone derivatives and ruthenium complexe (Scheme 1) and their screening against the CYP17 hydroxylase-lyase, and the other CYP enzymes, which are responsible for the colon and renal and other cancer diseases. Recently, Salvador et al. [24] have reviewed extensively the steroidal inhibitors for treatment of prostate cancer. Moreover, n the absence of a crystal structure, we shall employed a combination of molecular modelling and wet screening of Saarland University (Germany) CYP compound library to identify an initial set of hits.


Fig. 2.Compounds used in the clinical practice for prostate cancer treatment
     In the search for anticancer agents containing metals other than platinum and palladium (thus overturning the platinum paradigm), ruthenium compounds turned out to be the most promising ones [25], e. g.: the complexs[imiH]trans-[Ru(N-imi)2Cl4] (NAMI-A) and [indH]trans-[Ru(Nind)2 Cl4] (KP1-19) (imi = imidazole, ind = indazole) [26] (Fig. 3).1n 2009, Suss-Fink [27] has reported that arene ruthenium complexes providing both hydrophilic as well as hydrophobic properties due to the robustness of the ruthenium–arene unit hold a high potential for the development of metal-based anticancer drugs.Therefore, the anticancer activity of arene ruthenium complexes, such as dichloro derivative (6-p-MeC6H4Pri)Ru(N-L)Cl2 (L = ethacrynic N-imidazole propylamide, Fig.4), which exhibited inhibition of GST P1-1 and its cysteine-modified mutants and to be active against human ovarian cancer cell lines [28], we urged to synthesis a novel series of such ruthenium complexes of pregnenolone with evaluation of their anticancer activity, as shown in Fig. 5.













      Our work has been extended for the synthesis of new pregnenolone analogues having metal complexes at C-3, by treatment of 5-pregnen-3-ol-20-one with phthalic anhydride to give the acid derivative, prepared previously by Valverdeet al. [29], followed by coupling with various amines in the presence of DCC in a mixture of acetonitrile-water to give the amide analogues. The amides
was subjected for the complexes formation on treatment with K2PtCl4, K2PdCl4 or RuCl3.3H2O, as summerized in scheme.2. The molecular modeling of the products will be studied in details.
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Computer model of human CYP17 (pdbid 3ruk) with one of our active compound. Complexation of heme-Fe+2 with the oxygen atom of the carbonyl group at C-20. Two hydrogen bonds are shown: Arg239 and Gly297 with OH groups at C-40 of the phenyl moiety (gallic residue). In addition, a hydrophobic interaction between aromatic ring of the carboxylate group and Tyr201 of the CYP17 enzyme amino acid residues is presented.
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Scheme 1. New Progenolone analogues and its Ruthenium complexes as potential antiprostate cancer agents
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Fig. 3. Ruthenium(III) complexes in clinical trials for cancer treatment.
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Fig. 4. Cytotoxic imidazole arene ruthenium complexe
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Scheme 2. Synthesis of new pregnenolone metal complexes at C-3
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