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Introduction Potency and selectivity data for analogues modified at positions 7,9 & 11
The most widely used aldosterone (Mineralcorticoid Receptor) antagonists are spirolactones, which O

have steroidal structures characterised at carbon 17 by a gamma lactone. Spironolactone 1 and
Eplerenone 2 have both been used in the clinic for the treatment of hypertension. Spironolactone’s use
Is however limited due to adverse clinical effects associated with lack of selectivity over other steroid
receptors such as androgen (AR), estrogen (ER), glucocorticoid (GR) and progesterone (PR).
Eplerenone shows increased selectivity over spironolactone due to key structural changes alleviating
undesired side effects however it provides a 20 to 30-fold lower affinity for human MR and is only 50-
/5% as potent as spironolactone in vivo.

Table 1 highlights compound potencies in MR binding, agonist &
@) antagonist assays. Additionally fold selectivities over AR, ER, GR
and PR receptors are detailed. Compounds 10 & 16 highlighted in
green demonstrated favourable profiles compared with
spironolactone & eplerenone.
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Figure 1: Steroidal 17 gamma lactones used as antihypertensives »
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The goal of our collaboration is the identification of selective, potent, novel aldosterone antagonists s (780) (>100K)  (1428)  (>100K)

related to the 17-spirolactam framework for the treatment of hypertension and indications such as
cardiovascular disease. The novel analogues should have clinical advantages over 17 gamma i ene N 57.9 <20 >100 >20 >100 8.1% 91.6
lactones already in the clinic.
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Figure 2: Evotec homology model for MR overlayed with crystal structure published , >20 >20 <20 >20
towards the end of study shows good correlation for the ligand binding domain residues 2 epoxide Eplerenone 3569 (>100K) (>100K) (59K) (200K) 4.8% 3688

Table 1: In vitro data for steroidal 17 gamma lactone analogues

Strategy

The initial strategy involved the preparation of a series of 9,11 enes and epoxides modified at the 7
position. The MR homology model was employed to aid analogue selection, specifically avoiding 7
substituent clashes with the receptor. The synthesis and biological results for selected compounds

ADME data for leading analogues
Comparison of 7-alpha thioethyl compounds 10 and 16 with spironolactone & eplerenone. 16 demonstrated
the most favourable profile to the standards.

are detailed.
. . %inhib
Synthesis of 9, 11 ene & 9, 11 epoxide analogues Compound R Aq. PAMPA SPB Human Rat CYP450
Number Solubility (ph 6.4) % micros micros 2C19, 2D6,
0 0 (mg/ml) unbound t1/2 t1/2 3A4
OH 10 M
O see W02007025780 Chloranil, ,
HO OH -~ Q DCM/MsOH / H,0 O 10 g 0.02 13 16 15.8 2.6 12/211
6 stages stage 7 16 g TN 0.06 24 58 46.2 21.6 5/-0.4/1
° ~o 0
1 Spironolactone 0.07 46 22 24 .4 5.1 20/18/0
3 4 5
2 Eplerenone 0.43 22 46 39 26 2/22/0
RMgCl, CuCl
or
R-SH, Na Table 2: Selected ADME data for leading compounds
or
ELAICK mCPBA, DCM
In Vivo Results — Kagawa rat model
stage 8 stage 9 Ene 10 and epoxide 16 provided a statistically significant increase in urinary Na*/ K* ratio relative to
O animals only receiving aldosterone (no test compound). The results of the assay show that 10 and 16
R =n-Bu 6, n-Pr7 ~ effectively antagonise the effects of aldosterone in vivo (subcutaneous administration).
R = SCH,CF, 8, S-iBu 9, SEt 10 R=n-Bu12, n-Pr13
R=CN — CHO — C=N-OMe 11
Figure 3: Synthetic route to 9,11 ene and 9,11 epoxides. Major alpha diastereomers were Conclusions

separated from minor beta isomers by chromatography or prep-HPLC at either stage 8 or 9

® Synthetic routes to analogues established using homology modeling to prioritise targets

® Good correlation between binding and functional activity for the MR was identified

O
1) m-CPBA, DCM ® Compounds with a 7 alkyl chain are very potent as either 9,11 ene or 9, 11 epoxide
2) DDQ, dioxane R-SH, Na 0
4 - - o ® Several compounds resulted in high selectivity for MR against GR

stages 7a - 8a stage 9a ® Compounds did not significantly activate MR (weak to very weak MR agonists)
® Acceptable ADME profiles were identified for leading analogues
® Compounds were identified which are selective MR antagonists with some analogues more potent

R = SCH,CF, 14, S-iBu 15, SEt 16 and selective than eplerenone and spironolactone
Figure 4: Synthetic route to 7, thioethers 9,11 epoxides o Compounds 10 and 16 showed significant in vivo activity In the KagaWa model
Scaleable synthetic routes were developed to support in vitro and in vivo studies. ® Analogues of interest were selected for further investigation towards meeting clinical goals

Corporate Headquarters: Evotec AG, Schnackenburgallee 114, 22525 Hamburg, Germany Email: info@evotec.com Web: www.evotec.com



