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Development of molecular probes for steroid hormone receptor functions
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In this study, the specific ligands and fluorescence probes for steroid hormone
nuclear receptors were developed.
(1) Phthalazinone derivatives were developed as novel androgen antagonists, and acted as antagonists
towards both wild-type and mutated ARs. As progesterone antagonists, compounds bearing a carborane or
adamantane as the hydrophobic pharmacophore were developed.
(2) Coumarine derivatives were developed as fluorescent progesterone antagonists, whose fluorescence
intensity was strongly increased by binding to progesterone receptor. Coumarine derivatives with androgen
antagonistic activity were also developed.
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Fig. 1. Design of novel AR antagonists.
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Fig. 2. Synthesis of phthalazinone derivatives
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Table 1. Biological activities of phthalazinones

SC-3 assay ~ wtAR binding LNCaP assay

Compound ICsp (M) ICsp (M) ICso (uM)
Hydroxyflutamide 0.18 7.69

Bicalutamide 0.85

5a (R =2-NO,) 0.53 >100 1.46

5b (R =2-NH,) 0.22 452 0.99

6d (R =2-Cl) 1.26 85.4 0.86
7a(R=2,6-Me;)  1.38 84.3 3.42

7c (R =2,6-Cly) 0.18 10.9 0.55

7d (R =2,3,6-Cl;) 0.92 56.7 0.92
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Fig. 3. Docking model of 7c with hAR LBD
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Fig 8. Solvent-dependent fluorescence of 11
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