1 5-13, 14-13-androstane derivatives useful for the treatnent of
proteinuria, glonerulosclerosis and renal failure FIELD OF THE | NVENTI ON
The present invention relates to 17-13-(3-furyl) and (4- 5
pyridazinyl)-5-13, 14-13-androstane derjvatives, as useful agents for
preparing a nedi canent for the prevention and treatnent of proteinuria,

gl omerul oscl erosis and renal failure. BACKGROUND OF THE | NVENTI ON The term

prot ei nuri rives frgmproteing and urine an ntnoS t41r resence nf
P e s gy LA +nToREa NG defivativer upfubior Hhe HreatalFnE 81°S  on of
renal (kidney) danmge, since serumproteins are readily reabsorbed from
uri ne, the preseproteinuriasglomemilosolgresisans repalfailursiffici ency of
absorption or inpaired filtration. 15Proteinuria nay be a feature of the
fol | ow nFIELdiOFCNHE NNMENTIONsyndrones (i.e. intrinsic renal failure);
toxic |l esions of kidneys; Collagen vascul ar diseases (e.g., system c |upus

eryt hemat osus)pp r HRe3E6R PAIRedsS B NMrAROLS £ ryhgnepfuritis,
focal segnental %;: nerSE:r%nephrltlg; Stéfleﬁﬁgusﬁgo exgr |sg;k9g?res§; g'h;betes

mel |i tus; _Drygs. . I i.cotine, ;and penicillam.n | | Heavy
Tric bey i TidaRd) BB ket B pfEEStANe 0 80aBRRET e YIRER Y, ARRarE one
(e.g., HV, syphilis, hepatitis ,post-streptococcal infection);

Ami noaci dlfteipéasfllil&peﬁftélﬁ%&\?@rﬁéﬁﬁré%l é?]@silél,’e‘{‘?ﬂté@@t i e tﬁ@ﬁ%am@crits ahd

d omerul oscl erosis. 2 d omerul osclerosis is a general termto

descri be podeinugiagfgloheckiloselerosis mndirondl yadsees, the gl oneruli, the
functional units in the kidney that filter urine fromthe bl ood. Many

pati ent s BAUKGQROWENID QP PHBS INVENTION ¥ get worse until their Kkidneys
fail 5 conpletely. This condition is called end-stage renal disease or
ESRD. Pati ent it 0 L Si h(:&t&i ySi Sy 0 i al
dialysis) to ig%%ntbtrﬁgﬁg)@ltg%%ggiﬁ 5%?1‘125%&'1;\/15(?(1?1(1 ey te ro%éﬁitpgﬁgépl %ﬁ{a{;ti on.
The Kkjdne | o ulus is a highly speciali.zed structyre that .10 caontrols
The fPaciticrd The) Bratfnfe g b SRESSpieSeril] Hibtehs Jh bg. (o
ensures this control is the podocyte whose dysfunction is involved in a
massi ve Fg&dedrupromenlsbeEnat Btgurohaepgl otkddmey) aglamage s SHeCE KGO t hat
podocyte function is strictly under the control of specific proteins

modul at i rotbmsacren regddyk et @bsorbadit fabino ngriine, otHE piesegere ©f caxtiaws f or
such podocyte proteins are known to be associated with alterations of the

gl omer ul groreitbrizitAchséd iedthén this ORERUIFRAEhYY Wi MBRSHFItYEn P6Ptieh pHired] and
renal damage. Anong these podocyte proteins, nephrin is a fundanental

consti tqu%rﬁoﬁhe slit pore nenbrane and nodul ates the cytoskel eton
dynam cs rough the activation of a signal transduction pat hway

medi afed by t tyrosi.n ki nase Fyn i ch bel gn t he .Src fam,ly Kkinases
(Trenie nol METOtShTia 150 cbats 1atire gdhen Tl iR cuRartidons!
protein involved in the regul ation of the actin-spectrin dynamcs in all

t he cel | Nemargtier prinsiforags t hee. ARG TegEedanbve);béericidasinns adkd to
be associated with hypertension and progression of the renal failure.
Experi meikidineyat a Cullagdre t hatcaland disahhies n (@rg.,expyssserdci napiise

gl omerul us and their polynorphisns are involved in the

erythematosus); Glomerular diseases, such as membranous

glomerulonephritis, focal segmental glomerulonephritis; Strenuous

20 exercise; Stress; Diabetes mellitus; Drugs (e.g., NSAIDs, nicotine,

antibiotics, opiates especially heroin); Infections (e.g., HIV, syphilis,
hepatitis,post-streptococcal infection); Aminoaciduria; Hypertensive

nephrosclerosis; Interstitial nephritis and Glomerulosclerosis.



5 altered expression of sone podocyte proteins, proteinuria and progression
of renal damage in animal nodels independently fromtheir bl ood pressure.
(J Hypertension 2003, 21 (Suppl. 4), abs 4C 4). In details, the
knockout m ce for nutant p adducin, whig£h are nornotensive, show an

i ncreased expression of podocyte proteins, 10 such as nephrin,

synapt opodi n, a-actinin, Fyn and ZO- 1 and a reduction of urinary protein
(Fig. 1), as ared, Wi th control mce, .indicati a.possible role.of p
adduci n | n t &I BAETUIGRICEISIG) IR &R derEL AP oS HRA ST AUE HribiR ¢ he
bl ood pressure control. 15l n nornotensive congenic NB rats, where the

nut ant  1Xida@ysi hirgemdopdorgsseds painerglameriper thadunstimmak s in@eoR)

has been introgressed into the nornotensive MNS background (BERG 2004; 324:
562- 568) kitmeyextiassfibterof usone fiomocytlee pddedns Maeghr patieatactwitin,
podocyn and ZO 1) neasured in 20 cul tured podocytes have been found reduced

(see Fig §18}nérrtﬂo§§fé1@s@é egrhgumBp| gét PR R hiatANdHedPalkidaegge, {235
i ndi cated by the inmunol |l uorescence data (see Fig. 3) of the adult rats, as

conpared W ney_ ot {: i S i I: i ype 13
adducyn o B o TR BRI B S P S F e iSRS R oREY
These fingdings, are. ther re suggestive.qf a pathological 4 rol.e of the
Tt ant | p BRI DK ESTY RUPSC EononvRiasrs (s S oF iRl
pressure and is nodul ated by the a nmutant variant. The rel evance of the
exper i nestialysia} atebteleasd theirheblasidhabors grideds now tkislmeyaihdpsghse i s
supported by recent clinical findings showing that patients with | gA

nephr opatthanbpientatieat er progression toward end stage renal failure when
carrying the p adducin nutation (CT+TT) in interaction with the a adducin

nutated vari anthd Teindy® glvoﬁ'&&lﬁlﬁs“)iil %015%@3‘;?@%'%1%' frieQur8ag deen

w dely recogni zed as a’n hor none a bl ood pressure through

di f fgrent hani [ h e ti f the r I

nandi P g CHa PP Rt Er 1 AERHBY RErBEhEr gifk Seecdle b g,

hi gh bl ood pressure. 1517-(3-Furyl) and. (4-pyridaziny)-5-13, ) )

14213 andhal At GEISUUES el kHoMS éb%paeﬁe.cyte WhoppodEsERHiOReik I | bes
t he bet a-androstane derivatives clainmed in the present application, a
process fiovolved inpa epasaiveotoss of tphriteins enf the tumner (@Eaoteintuigh). It is

cardi ovascul ar di sorders such as 20 heart failure and hypertension.

EP059027 142411 deeinih ethalt’ paiddcyas dfuirictishei9 cyteiotly Sualderathe control of
14-1 3- androst ane, androstene and androst adi ene derivatives, a process for

MR BT S R R ST
15 the genes coding for such podocyte proteins are known to be
associated with alterations of the glomerular membrane barrier and
consequently with massive proteinuria and renal damage. Among
these podocyte proteins, nephrin is a fundamental constituent of the
slit pore membrane and modulates the cytoskeleton dynamics
20 through the activation of a signal transduction pathway mediated by
the tyrosin kinase Fyn which belongs to the Src family kinases

(Trends Mol Med. 2007; 13: 396-403).

Adducin is a cytoskeletal protein involved in the regulation of

the actin-spectrin dynamics in all the cells. Polymorphisms of the



EP0590272B1 describes 17-aryl and 17-heterocyclyl-5-13, 14- 13-androstane
derivatives and their use for the treatnent of cardi ovascul ar di sorders
such as heart failure and hypertensi on. W2008148812 descri bes 17-
3-(3-furyl) and (4-pyridazinyl) -5- 5 ta, 14-beta-androstane derivatives
and their use for treatnent of restenosis after angioplastic or

endoart herectony, and di seases due to organ fibrosis. None of the
publi cati above nenti.oned di scl ose the us f th

Dbt o aftisEh e aBERy A9 Gos DFER (SETSHEVERTS S tBndor SHE0E LB Nithor
protelnurla %Ioneruloscler05|s and renal failure. It has now been
found t hdtypertenssmon @nd proggesaiqsy of dhgi rgngl fagluneg, 14- 13- andr ost ane
derivatives according to the present invention are useful agents for the
preventi on anExperdtnentaloflapa dhelicatd ahaglooaﬁdosddﬂ@sifs azpscexEresed

failure. 15 DESCRI PTI ON OF THE | NVENTI ON is therefore an object of
t he pres‘iﬁfto'ﬂY@"gl'o%eﬁ,lHMﬂdtH&rf @’dlf%‘h?or(ﬂﬁlsmé( 22%'1}1%41‘%&'111 e
symbol --- represents a single or a double bond Y i s oxygen or
guani di n n S i o] : S r oxy,
Cra of SRR BEBregsionl SET GhbE, Boldocisf] i%%%ﬁ‘? Protsinadid o Eéfpha
or beta configuratio 5R j s, an unsubstituted or_ substitute r

4- pyridaﬂrﬁargaﬁm;o rénal F@lawgﬁya@o«@aﬁnaiwﬁ Sott p%lagﬁnfsf 65@

substituted by OH or NRS5R6; R2 is hydrogen or together to R3 is a bond of
an oxi r atBeir hipod qresissitey dd ddgpestensiget ROP 3, & RISUpR!. Bdnabst4@rbxi r ane
ring; R4 is hydrogen; nethyl; C2-C6 al kyl or C3-C6 al kenyl or C2-C6
acyl, these allkydetail&etiyé lamldclaoult gicedor baiungnt s viokludivt, egthoch are
substituted by a quaternary ammoni um group or one or nore OR7, NR5R9,

| ndependant )R et hOR) T Ingge e d RePrandoR B EYdgelte Brotfhedi Cu by

|ndependently hydrogén; net ; unsubsti t

ot riﬁ'eﬁRifC&h"%%rﬁ%Eﬁ]%ﬂa“dﬁ i 95&%&556 AR 0 At Aur At ed

pent a- hexa: nonohet erocyclic rin %tl onal | y con(i ai nhng anot her, 20
heteroatéﬁd&%@hq r SR gRROBHNS 1yrl o@SnFPRyRRred with Cenatral mjgeogen,
met hyl or 02-C4 alkyl, this alkyl being unsubstituted or substituted by one
or nore NRdiGatingr @y }Nms@ﬁhﬂ aokt hyﬂr%@dduom in th&sm&dudagon of
i ndependent|y hydrogen; nethyl; C2-C6 alkyl or C3- 25 C6 al kenyl, these
al kyl anglehkamnihrorsemnacb®ilgy unsdepenidéred filom the blood pressure
control.
15 In normotensive congenic NB rats, where the mutant
B adducin gene from the parental hypertensive MHS strain (Q529R)
has been introgressed into the normotensive MNS background
(BBRC 2004; 324: 562-568), the expression of some podocyte
proteins (nephrin, «-actinin, podocyn and ZO-1) measured in
20 cultured podocytes have been found reduced (see Fig. 2) and
associated to massive proteinuria and renal damage, as indicated by
the immunofluorescence data (see Fig. 3) of the adult rats, as
compared with the normotensive congenic NA strain carrying the

wild type B adducin variant together with the o mutated one from the

25 MHS strain. These findings are therefore suggestive of a pathological



7 substituted by one or nore NRioRii, or NRRoRii and hydroxy, or R8 and R9
taken together with the nitrogen atom form an unsubstituted or substituted
saturated or unsaturated penta- or hexanonoheterocyclic ring, optionally
cont ai ni ng anot her heteroatom 5 chosen from oxygen or sulfur or nitrogen,
or R8 is hydrogen and RO is am dino; or NRBRI represents propargyl am no;
R10, R11 are independently hydrogen, Cl-C6 alkyl, or R10 and RH , taken
together with the_nitrogen at f,grm.a saturated or funs turate nta- or
oget her L h el {LogeD Bl O AL, SaUk ST AR oS
pharnaceutlcally acceptable salts of (I), which retain the biological
activi t y ioflepesidenteitan hlaodi@ressurerdndsiscmadialatephhy ndee ot matant
accept abl e acids such as hydrochloric, sulfuric, phosphoric, malic,
tartaric,varshet.c, citric, nethanesul fonic or benzoi ¢ acid; 15The aIkyI and
al kenyl groups may be branched or straight chain groups; The C1-C6

al kyl group i st Q‘E%\%‘lé’e Q)theC@X e%ﬁhe@ftgyféiat@ ébtﬁﬁ{é'd/ lin gid¥nimal
n- propyl, isopropyl, n-butyl, sec-butyl; he C2-C6 al kyl group is

prefe abI I 0 .et o]
P but ot ﬁé@?@? fit " h%frﬁﬁ%sga%agﬁkelﬁy@%p%ﬁﬁt%d‘é% F5F et %&%4
al kenyl e. but en

or of of ablnGiTies é%%vf ppaéleéltsaz&fé{@ﬂg%mﬁ?wmﬁ% a fgster
The quaternary annnnlun1group is preferably a trinethylamonium or

N- et hy| pyrogsesgian uieward acRektstigei peniadi failure gndign  caerydnRg qh@upﬁ is
preferably hydroxy, 2-am noethoxy, 3- 5 am nopropoxy,

2- di met hylcabhioioehaxatiod- @ EHDMYY) ani imethotipn &ithdithetd yidataciephopteted

3- am no- 2- hydroxypropoxy, 2, 3- di am nopr opoxy, 2-(1-pyrrolidinyl)ethoxy,

3-(1-pyr rvgﬁghp ioure 4). The NRSR6 group is preferably am no
nmet hyl am no, yI a ropy? am no, di net hyl am no, di et hyl am no,

yrr hloglr gglﬂ %ﬁggehg%sp '@ﬁgﬁéﬁﬁ%@@ oﬁﬁga§%8 f‘%lrdaeggl P(g %Z%ﬂeﬁ%ylaam no,

et hyI am no, n- propyl am nq, i so- propyl am no, al | yl am no,
propar gylr%ﬁanlQi‘rﬁ@pﬁyIQA?ﬁencﬁodl QMO ni @Ogy rﬁﬁslsﬁirﬁylthrﬂ??gh different
nor phol i no, pi perazi nyl, 1-i m dazol yl , 1- guani di no, 2- am noet hyl am no,

3- ani noprmopghamisms Zamd-rrm/irrﬂpl thﬁoughethglamdmlation of the renal Na
3-(1-pyrrolidinyl)propylam no, 3-am no-2- hydroxypropyl am no,

3- (1- pyr tandiingl)Hidty dieeyRitony | kel of2E® Hiwbeem foanidadiseociated (
1-pyrrolidinyl)ethyl) methylam no; 20Preferred exanples of specific

TN JBEETTL et g 1 RO o
17- hg- (3-fury) )(3 Furyﬁ {H rﬂspﬁz?{“ azmy) ]§B Yz [gi—-a(%{cﬂd-stane derivative
are known compound.

EP0583578B1 describes the beta-androstane derivatives
claimed in the present application, a process for their preparation
and their use for the treatment of cardiovascular disorders such as

20 heart failure and hypertension.

EP0590271B1 describes 17-aryl and 17-heterocyclyl-5-alpha,

14-B-androstane, androstene and androstadiene derivatives, a

process for their preparation and their use for the treatment of

cardiovascular disorders such as heart failure and hypertension.



9 3-13-(2-am noethoxy)-1 7-13-(3-furyl)-5-13-androstane-1 4-13, 17-a- dial;
3-13-(3-am nopropoxy)-17-13-(3-furyl)-5-13-androstane-1 4-13, 17-a -dial;
53- 13- (2-met hylam noet hoxy)-17-13- (3-furyl)-5-13-androstane- 1 4- 13, 1
7-a-diol; 3-13-(2-( 1 -pyrroli dg nyl)ethoxy)- 1 7-13-(3-furyl) -5-
Vandros tanel 4-13, 1 7-a-diol;
3-13-(2-(3-(1-pyrrolidinyl)propoxy)ethoxy)-1 7-13-(3-furyl)-5-0- 1 0

andr ost ane-1 4- La-digl: . =13-(3-(1-pyrrolidin propoxy) - 1
7 1ac (ot ur y1EE059027 L, reripess I7raiv Bd) DY RCIAOHIREOR A
3-13-(2- %1- i mdazol yl)ethoxy)-1 7-13-(3-furyl)-5-13-androstane-1 4- p, 1
7- a- di ol ;B-eswirpstane?- derivaibiasn- ang ) shebxyyse 7iors- thee f frgaiments-of
androstane-1 4-13, 1 7-a-diol; 3-13-(2-(2-am di no)ethoxy)- 1

7- 13- ( 3- foardidpvasdlleaandismaidere-suidh k8 heart dailuak;and hypertension.
3-13-(2-(2-(1-pyrrolidinyl)ethoxy)ethoxy)-1 7-13-(3-furyl)-5-13- 20

androstane- 1 4yE00081488H Pldescribes 17—5[3-{3-1&1 1) and (4—pyridaziny1j/—5— _
3- 13- (2- guani di noet hoxy) - 17-13-(3-turyl)5-13-androstane- 14-13, I 7-a-diol;

3- [ 3x(37guani di nonro - - 13- (3-fur -R-13- and - 14-13, 1
7 a abor Bty TARSRREbstdnd dedvise ot tHel BROKGS @RiRelt O 3.
androstane-1 4-13, 7-a-diol; . 3-1312 , 3-di am nopraopaxy)- 1 7-
13- (3-f urr§§}6%981f3a§ﬁ¢ar dugipiastic 9§,er1&9a5tfb¢r£qtow,75@%— %)iégc%%ﬁ%aﬂuf
7- a- met hoxy- 5- 3- andr ost ane- 3- 13, 14-13-di al ; 1 7-13-(3-furyl)-1
7- a- ( 2- ( topyrgagt fidineplig.et hoxy) - 5- 13- andr ost ane- 3- 13, 1 4-13-di ol ; 1
7-13-(3-furyl)-1 7-a-(3-am nopropoxy)-5-13-androstane-3-0, 1 4- 13-diol;
103- 13- (2-( 1 Noserof itdenyuibéications dbdve Ideh3idned|diseldse’ themasbosty - 5-
p- androstan-1 4-13-o0l;
the Sbeta, 14beta-androstane derivatives for the prevention and/or
10 treatment of proteinuria, glomerulosclerosis and renal failure.
It has now been found that 17-B-(3-furyl) and (4-pyridazinyl)-
5- B, 14-B-androstane derivatives according to the present invention
are useful agents for the prevention and treatment of proteinuria,
glomerosclerosys and renal failure.
15 DESCRIPTION OF THE INVENTION

It is therefore an object of the present invention a compound of

formula (I),

20 (I)
wherein:

the symbol --- represents a single or a double bond;



3-13,1 7-a-bis(2-(1-pyrrolidinyl)ethoxy)-1 7-13-(3-furyl)-5-[3- androstan-1
4-13-0l; 3-13,1 7-a-bis(3-am nopropoxy)-1 7-13-(3-furyl)-5-13-androstan- 1
514-13-al; 14-13, 1 7-a-di hydroxy-17-13-(3-furyl)-5-13-androstan- 3-one;
3-guani di noi m no-1 7-13-(3-furyl)-5-1319ndrostane-l 4-13,1 7-a- diol; 1
7-13-(4-pyridazinyl)-5-13-androstane-3-13, 14-13, 1 7-a-triol;

203-[ 3-(2- hydroxyet hoxy)-1 7-[3-(4-pyridazinyl)5-[3-androstane-1 4- 13, 1
7-a-diol; 3- 13- ( 3- am _nopr opo -1. . " .

7320 O pyr i dan PR R P OB REHOIDIRD FsheR gmo if gosition 3 is a
3-13-(2-(.1 -pyrrolidinyl)ethoxy)- 1 7- [3-(4-pyridazinyl) -5-13- 25
androstaﬁkﬂlbﬁlbepdi 7-a-diol; 11 3-3-(3-(1-pyrrolidinyl)propoxy)-1
7-13-(4-pyridazinyl)-5-13- androstane-1 4-13, 1 7-a-diol; 1

7- P- (4- pyri da riglhytiréxg; (QRAnDNAPROpaxliEn5-3- andpositéme- 3-iPa bingle
4-13-diol; 53-13-(2-(1-pyrrolidinyl)ethoxy)-1 7-3-(4-pyridazinyl)-1 7-a-
met hoxy - Byck3d it Qe APrdedanZPhia or betadcdBfigradidyr ol i di nyl ) et hoxy) -1
7-3-(4-pyridazinyl)-17-a-(3- aim no-propoxy)-5-13-androstan-14-13-ol;

14- 131 7- a- dighydr Qxy- A3 (4 pyr ' -5-413y andriost.an- 3- Vs

103- ggani di noilﬂilgogﬁl yjfgsz%ﬁé%éﬁlf%zérg%%ﬂ%% gﬁ?’r &f}é{lﬂé&rﬂﬁ}i@?ﬁ%my L
7-a-dial ; 14-13, 1 5-3-epoxy-1 7-P-(3-furyl)-5-13-androstane-3-13, 1

7- a- di ol ;B84 (2- hydr oxyet hoxy)-1 4-13,1 5-3-epoxy-1713-(3-furyl)-5-3-
androstan-1 7-a-al; 153-3-(3-am nopropoxy)-1 4-13,1 )

5- 3- epoxy- 171RY & hydrpges; 3meshytosthyl or n-prapyl substituted by OH or
3-13-(2-(1-pyrrolidinyl)ethoxy)-1 4-13, 1 5-13-epoxy-1 7-3-(3-furyl)-

5- 13- andMpRERA- 1 7-a-al ; 3-13-(3-(1-pyrrolidinyl)propoxy)-1
4-13, 1 5-13-epoxy-1 7-3-(3-furyl)- 20 5-13-androstan-1 7-a-al; 3- 3-(2- (
1 -pyrroliclind jehiembbenlor togeflfet t&RE ¥s a BorddbMEhRiYant Ang;

10 R3 is hydrogen or together to R? is a bond of an oxirane ring;

R%* is hydrogen; methyl; C2-C6 alkyl or C3-C6 alkenyl or C2-C6
acyl, these alkyl, alkenyl and acyl groups being unsubstituted or
substituted by a quaternary ammonium group or one or more OR?7,
NR8RY, formyl, amidino, guanidinoimino or by NR8R® and hydroxy;

15 R5, R6 are independently hydrogen; methyl; C2-C6 alkyl
unsubstituted or substituted by one NRIOR!!, or NRIOR!! and
hydroxy, or R5 and R® taken together with the nitrogen atom form an
unsubstituted or substituted saturated or unsaturated penta- or
hexa-monoheterocyclic  ring, optionally containing another

20 heteroatom chosen from oxygen or sulfur or nitrogen;

R7 is hydrogen, methyl or C2-C4 alkyl, this alkyl being
unsubstituted or substituted by one or more NR!°R!! or by NRI!OR!!
and hydroxy;

R8, RY are independently hydrogen; methyl; C2-C6 alkyl or C3-

25 Co6 alkenyl, these alkyl and alkenyl groups being unsubstituted or



P, 1 513-epoxy-5-3-androstane; 1 7-a-hydroxy-1 7-13-(3-furyl)-1 4-13,
1 5-P-epoxy-5-13-androstan3-one; 12 3-guanidinoimno- 17- 3-(3-furyl)-
14-p, 15- 3-epoxy-5- p- androstan-17-a-ol; 14-13, 15- p-epoxy- 1 7-13-
(4-pyridazinyl) - 5- p-androstane-3- p 17- a-diol; 5and the 3 al pha
derivatives of the above identified 3-13 derivatives and also the
correspondi ng 3 al pha and 3-p thioderivatives where Y = S; for use as

anti proteurem.c agent. The nost pr ex I f s i fic _conpo

e condi ngUotiG e By ob@pr paht NERER, 61 RAERE! Tt Syl onil ot B -3,
14-13, 17-a-triol, in the follow ng nentioned as "rostafuroxin" or "PST
2238". and R% taken together withethe srittagerppdeandonrcanpensy stifuiodul a
(I') for use as antiglonerosclerotic agent. 15t is a further object of the
present arcomuthstdtwied orsataratell f @r usensatwardtedr erpdnfai | wre dgewd-

It is a further object of the present invention the use of a conpound of

formul a (rhbn%?fetb?@cﬁél?@afﬁjlﬂg,orb;?ﬂlioﬁawdi&ﬁﬂ%ﬁhirﬁgr AR hRreRster 88O |

treatment of proteinuria, glonmerulosclerosis and Tenal 20 failure. It is a
furthgr %*ﬂoes%tn ?iior%thX‘E}i[gEﬁeJ?f s,'L{H‘&PtdrOHF&og%hhoodr R f@ﬁrggeﬁ JRERo -
suffering Trom proterndfra, gl omerulosclergsis or rena arPure, “conprising
adm nistering.a thera ically effective amunt, of a conpound of formula
(1). The@@\*rglﬂ&t%r%gﬁ%l%ggm eﬁ?@ﬁf%ﬁﬁ’@]&g&ﬁ%ﬁ%@ as used herein refers
to an anmount of a 13 therapeutic agent needed to treat, aneliorate a

targeted di sedd®, R cendiitidgpendendlyekiyidsiogea, detdeCtablleyt, her dp€uains

ef fect. For any conpound, the therapeutically effective dose can be
esti mat eRilni taledhytegdtiasr iwithelthecHitrtogerasatyrs dornh ansashratedels; 5
usually mce, rabbits, dogs, or pigs. The ani mal nodel nmay al so be

used to %@émfk&eﬁhﬁeﬁ?&—r BPrﬂ@:@—rﬁBﬁ%%{EtE%&ﬁ@lié%ﬂgg; and route of

adm ni stration. Such” infounation can then be Uused to~determ ne useful doses
and 1gutes foraRdm Bhab KON " PHIBNSn hORRS, Pr 8Loe pRSSRLYGRIRY 1O
acceptable salts of (I), which retain the biological activity of the base
and are derived from such known pharmaceutically acceptable acids
such as hydrochloric, sulfuric, phosphoric, malic, tartaric, maleic,
citric, methanesulfonic or benzoic acid;
15 The alkyl and alkenyl groups may be branched or straight
chain groups;
The C1-C6 alkyl group is preferably a C1-C4 alkyl group, e.g.
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,;
The C2-C6 alkyl group is preferably a C2-C4 alkyl group, e.g.
20 ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,;
The C3-C6 alkenyl group is preferably a C3-C4 alkenyl group,
e.g. 2-propenyl, 2-butenyl;
The C2-C6 acyl is preferably a C2-C4 acyl group, e.g. acetyl,

propionyl, butyryl;



upon the severity of the disease state, general health of the subject, age,
wei ght, and gender of the subject, diet, tinme and frequency of

adm ni stration, drug conbination (s), reaction sensitivities, and

tol erance/ response to therapy. This anpunt can be determ ned by 15 routine
experinmentation and is within the judgenent of the clinician. Generally, an
effective dose per day will be fromO0.05 ng to 20 ngy, preferably 0.5 ng to
15 ng, nost preferably 5 to 10 . Dosage tr.eat nent. may. be a
single dose SCHGUI AURTEITRIY | pREVHONIUSR e dRACID acdSr i REFIESAPRE. 2
physi ci an judgenent. 20Conpositions may be admnistered individually to a
pati ent GFLRELPERIAPHIGHEET edT n%OWHFHSQMPWIQll@HH@magleS,adri\bs or
hor nrones. The nedi canent may al so contain a pharnaceutically acceptable
carri er, rhethypipipergtindtinongodup;t her apeuti c agent. Such 25 carriers

i ncl ude anti bodi es and ot her pol ypeptides, genes and other 14 therapeutic

agents such asrphé PESRMESroAROVisdegréfeahblyle heRIToixg", dnasniietics8),f 3nduce
t he production of antibodies harnful to tthe i’'ndividual receiving the

SOmROg U ANRATABLE" RS AL SRS O RO, o
D i oL ISR % Bl V12t oA 0o polyrolycol e st ds. pglyrer ¢

t horough di scussi on of pharnmaceutically acceptable carriers 10 is avail able
in Ren ngilammmpmgeuzi(dapysmle@qum,F%Jd.l—pmlzohdnmlmy@mxy;

Phar maceut i cal | yaccept abl ecarri ersi nt herapeuti c conpositions my

addi tional 'y ¢the ai NRIRfui dsraaush &s wpieferadbdy i namiglo,cermktlaypkhraihanol .
Additionally, auxiliary substances, such as 15 wetting or enul sifying

agents, %"E'h?‘k'atufrﬁhiong 5%—§%émﬁ{@ theﬂhh%%hgf%ﬁiﬁ@ pre?ﬁ@ih_‘(lrérﬁﬁ’%@,

conpositions. Such’carri abl'e t'he pharmacéuti cal conpositions to be

for at ed tabl ets, pi gees, u.es, ligyids,; qge SYr ups,

o urfPes PheaopeiBiEne, BhahThelpiie. " BINAEET on by LRIAHR BN Hnce
fornmul ated, ,the conpositions of the invention can be adm nistered directly
to the sW&@@%H@r%megt%mlaopéopwé%%a%an be animals; in particular,
human subj ects can be treated. The nedi canent of this invention may
be admi ni st er dthoy ANRPRUNmowd r vt epréfechbdy nganbiono,notmethyteedino,

oral, intravenous, 25

I nt r anus ethgtaiihog- artﬁtpﬁd)}i)yMrh@ﬂB,dm | disy-proppldiagadb, loallylamino,
intraventricul ar, transdermal or transcutaneous applications, subcutaneous,

i“”apefg}nr%@%g]ggléﬁﬁh%”asahmf‘é} 1&hinPP! Cﬁietlﬁé@rﬁﬂ%’alﬁ_ {difRANS or

| ocal |y i seased tissue after surgical operation. conpound’ of

the ipvention al so be 5 applied (coate n.the stent even incorporated
nto canprBRPEhTer caBP NN bi sddaBIaNZ ARl he drgnargiino. " oure 1
represents the | evel of urinary protein excretiagon (ng/6h) in mce carrying
the knocl@StinQRYlemiMe bet a adducima&INAPUNHETREI th the wi | &-type
(W) controls. Male mce were 11 nonth-olds and urinary protein excretion
was neas yadotidinyl)athykerheéas gd 3-6F- By irolidsniyt) propatdmimos e raunado+ 2+

nmet abolic cage. Data are nean semof 15 W and 19 KO mice. Statistical

anal ysi s Wasrdsgfgriopslautindy, 13 JUugeeEolsd irBfi2-HyerdshEsFshyAeMEnd hap 3he 6
diaminopropylamino, (2-(1-pyrrolidinyljethyljmethylamino;
20 Preferred examples of specific compounds according to the
present invention are:
17-B-(3-furyl)-5-B-androstane-3-3, 14-B, 17-o—triol;
3-B-(2-hydroxyethoxy)-17-B-(3-furyl)-5-B-androstane-14-, 17-

o—diol;



15 hour-urinary protein excretion was significantly decreased (by 30% in
KO mce for beta adducin as conpared to WI controls. Figure 2 represents

t he amount of podocyte proteins (nephrin, cc-actinin, ZO 1, podocin,
cc-adducin and actin) expressed in cul tgr ed podocytes obtained from
neonatal (<10-day-old) rats from 20 the congenic NB and NA strains.
Podocyte proteins were quantified on podocyte extracts by Wstern blotting

Wi th appropri ti bodie see re ive,traces h op of

e 0) Bt e kT B EaoSthoRER 1o G PSP e uidstanes ah: Ho P om 4
to 24 for_each strain. Statistical analysis was carried out by t Student's
test. Thaligh fi gure shows that the anmounts of Nephrin, a-Actinin, ZO1,
Podocin 16 and a-Adducin are significantly reduced in podocytes from NB
nor mot ensi ve s (SamynopgropexyHlanf-(B-fadsil) ebA3-amn drogtaned 1deNA Cant r ol s
carrying the wild type variant, while the housekeeper protein actin is
simlar. Sfjpgure 3 represents the expression of some podocyte proteins
(Nephrin, Synaptopodin, a-Actinin, ZO 1, Fyn and Vinentin) as detectable by

the matant | 5 aoaiIHosE BongaPE A SR R T R BB R 3 e

vari ant. Thle fi %ﬂrg shows that the 10 expression of these proteins is
drasticalfyl fetgHes in NB as conpared to NA rats, while Vinmentin, a
m crofilanment |ocalized in the podocyte cell body, is noisnally expressed

in the two st r3Pné2-(1-pyrratidimyd)ethebyls] Tk (BrivgrdkSi-Brantirestames ai | ur e

eval uated as the decay of glonerular filtration rate (GFR) over tine
(M. mn-0447r1 Ta-Yiol;n patients affected by | gA nephropathy subdivided in
4 groups according to a-adducin (ADDl, d y460Tyr) and | 3-adducin (ADD2,

C399T) genotypgeg._(dhg_in fil L¥BERv I8 _ DRNR330R rpte of
decay was fouﬁ%%s{%-ﬁigfq cmr?ﬁl%lagg}rdzﬁgﬁgpﬁa%erﬁ ther[g 3ur%ll;’yg)feisp docyt e
protegins ( in,_ 20 0L p i n, a-adducin, synaptopodin and actin)
exprigsec?rﬂilpo(g}??ﬁr i% éo&(])?cf}"t @g obt ai ned from neonatal (<10-day-old) rats
fromthe congenic NB_ strain, and jncubated fo ays with or. wthout
Rost af ur oxi n fU-BQ@'?ﬂ’OHﬁqu @y&i@qgo régqéd%r?qﬂé&\%iﬁ‘B%WF%n@Xtracts
by Western blotting with appropriate antibodies. Data are 25 reported as

mean senhbf,skver-aliokxperinents. Statistical analysis 17 was carried out
by t Student's test. The figure shows that the amounts of Nephrin, ZO 1,

podocy s cul Lur el (n Lhe ar e3ance ol 10 S Fostaar axi oS eRe I
B, 17-a—diol;
15 3-B-(2-(2-imidazolin-2-yl)ethoxy)-17-B-(3-furyl)-5--
androstane-14-3, 17-a—diol;
3-B-(2-(2-amidino)ethoxy)-17-B-(3-furyl)-5-B-androstane-14-3,
17-0—diol;
3-B-(2-(2-(1-pyrrolidinyl)jethoxy)ethoxy)-17-B-(3-furyl)-5-3-
20 androstane-14-f3, 17-o—diol;
3-B-(2-guanidinoethoxy)-17-p-(3-furyl) 5-pf-androstane-14-3,
17-0—diol;
3-B-(3-guanidinopropoxy)-17-p-(3-furyl)-5-B-androstane-14-f3,

17-0—diol;



5Figure 6 represents the systolic blood pressure (SBP), urinary protein
excretion and anount of Nephrin fromrenal cortex of rats chronically

i nfused with ouabain (OS) and treated with vehicle as conpared either to
control saline infused rats or OSrats,qrally treated for 8 weeks with
Rostafuroxin 100 |ig/kg/day. Data are 1@ reported as nean semof 8 rats
for each group. Statistical analysis was carried out by t Student's test.

The figure sh at _Rostafuroxin significantly du BP and urinary
protein excretd -@zﬂmén?ffif}%&%oggyéaffﬁé%w)rﬁ%ﬁp@f@ﬂaﬁdﬁ' “OS rats, thus
ant agoni zing the renal effects of ouabain. 15The follow ng non-limting
exanpl es rafdane-ldsBs die ot Héol; nvent i on. EXAMPLE 1 To test the
activity of the conmpound of the invention for the prevention of |oss of
podocyt e pr ot 8fis(2 SogeniiaoiBopatxy) B +iH(Bef 2G5 ¢ -heldaroaddner h4Adf at i on
(Tripodi G et al. Effect of Addl gene transfer on bl ood pressure in

reci procal7goggsntc strains of Mlan rats. BBRC 2004; 324: 562-568) were
used. Said NB rats are non-hypertensive rats and are available at Prassis

Research I nstitte - S -tau, |t 48, 1S n0F1 47 ot O days of
age wére used ]T%&%eg)%ggg%eﬁgs%l aeﬁgﬁx%%g%ua}r%%oe%\@ﬁ{oeg?z& elé fBr ?)irlréﬁlB rats
wer e i ncubate a Lt hout (NB contr ol =4) and w th Rostafyyoxin
at 10-9 M (Nsﬁ%-.(gﬁdga)éﬁy&-ﬁf(éﬂwr«@ léhlaﬁaﬁ?hl@%ﬁh%aﬁ-%ﬂ@re%a%¢- he 5
days of 5 incubation by Western blotting. The quantification by Western

bl ot was F.ebfifeediol; two to three tinmes for each podocyte marker. Tables |A
and 1B show the final nunber of podocyte sanples analyzed for each

condi tion, as I (Fduued)-0f7-6.HS-aepiriogmicgsoxXHES Pandtostoed-3-B, 14-
NB+Rost af uroxi n, n=5). The densitonetric analysis was quantified as 10
opti cal bl.y, in arbitrary units. Podocyte isolation and protein
quantification in cultured podocytes G oneruli were isolated from NB

ki dneys by si eyisn d_further | rq fhcat i on. oner.ul i re then
sceddd i n cul e tsRer TR B el 1 ol e 3 -

pre- coat ed e{vith col| a%?n type IV (Sigma-Aldrich) at 37C in 5% CO>2

at mospheddiestagyd 4 8l podocyte growth started and, by day 8,

gl oneruli were detached using trypsi n-EDTA. Second passage podocytes, which
resulted in >3, pure asl?mgéﬁﬂbyl-Ip}gmblin]iinybstbpyy)—dgpget3«:ﬁury #seeded
on 20 flasks and chanber slides. Podocyte protein quantification (10 pg
prot ei n/ laangjovas-ner-Beobired by Western blotting technique by using specific
ant i bodi es agai nst nephrin, podocin, ZO 1, adducin, synaptopodin and actin.

e esul s SRR nediog ek obet b ot e TaRles adB et
15  14-B-ol;
14-B, 17-0-dihydroxy-17-B-(3-furyl)-5-B-androstan-3-one;
3-guanidinoimino-17-3-(3-furyl)-5-B-androstane-14-§, 17-0-
diol;
17-B-(4-pyridazinyl)-5-B-androstane-3-3, 14-B, 17-a-triol;
20 3-B-(2-hydroxyethoxy)-17-B-(4-pyridazinyl)5-f-androstane-14-
B, 17-a—diol;
3-B-(3-aminopropoxy)-17-B-(4-pyridazinyl)-5-B-androstane-14-
B, 17-a—diol;
3-B-(2-(1-pyrrolidinyl)ethoxy)-17-B-(4-pyridazinyl)-5-3-

25 androstane-14-f3, 17-o—diol;



NB + Rostafuroxin 070 vs. Ctrl. Nephrin 1 19.21-19.27 1 24.53 2 27.
mean 19.24 25.8 + 34

11

3-B-(3-(1-pyrrolidinyl)propoxy)-17-B-(4-pyridazinyl)-5-3-
androstane-14-3, 17-a—diol;
17-B-(4-pyridazinyl)-17-a-(3-aminopropoxy)-5-f-androstane-3-
B, 14-p—diol;
5 3-B-(2-(1-pyrrolidinyl)ethoxy)-17-B-(4-pyridazinyl)-17-a-
methoxy-5-3-androstan-14--ol;
3-B-(2-(1-pyrrolidinyl)ethoxy)-17-B-(4-pyridazinyl)-17-o-(3-
amino-propoxy)-5-f-androstan-14-f-ol;
14-B,17-a-dihydroxy-17-B-(4-pyridazinyl)-5-B-androstan-3-one;
10 3-guanidinoimino-17-B-(4-pyridazinyl)-5-B-androstane-14-3,
17-0—diol;
14-B, 15-B-epoxy-17-B-(3-furyl)-5-p-androstane-3-3, 17-a—diol;
3-B-(2-hydroxyethoxy)-14-3, 15-B-epoxy-17-B-(3-furyl)-5-f3-
androstan-17-o—ol;
15 3-B-(3-aminopropoxy)-14-p, 15-B-epoxy-17-B-(3-furyl)-5-B-
androstan-17-o—ol;
3-B-(2-(1-pyrrolidinyl)ethoxy)-14-B, 15-B-epoxy-17-B-(3-furyl)-
5-B-androstan-17-0-0l;
3-B-(3-(1-pyrrolidinyl)propoxy)-14-B, 15-B-epoxy-17-B-(3-furyl)-
20 5-P-androstan-17-0-ol;
3-B-(2-(1-pyrrolidinyl)ethoxy)-17-p-(3-furyl)-17-o-methoxy-14-
B, 15-B-epoxy-5-f—androstane;
17-a-hydroxy-17-p-(3-furyl)-14-, 15-B-epoxy-5-B-androstan-

3-one;



Z0-1 1 7.69-7.68- 5.38-1.16 1 17.3-17.8 2 6.38-7.5 2 3 8.73-13. 383-
15. 79 3 4 11.67-16.05- 19.98

12

3-guanidinoimino-17-B-(3-furyl)-14-4, 15-B-epoxy-5--
androstan-17-o—ol;

14-B, 15-B-epoxy-17-B-(4-pyridazinyl)-5-B-androstane-3-3, 17-
o—diol;

5 and the 3 alpha derivatives of the above identified 3-f
derivatives and also the corresponding 3 alpha and 3-B
thioderivatives where Y = S;

for use as antiproteuremic agent.

The most preferred example of specific compound according to

10 the present invention is 17-B-(3-Furyl)-5-B-androstane-3-p, 14-8,
17-a-triol, in the following mentioned as “rostafuroxin” or “PST
2238”.

It is a further object of the present a compound of formula (I)
for use as antiglomerosclerotic agent.

15 It is a further object of the present a compound of formula (I)
for use as anti renal failure agent.

It is a further object of the present invention the use of a
compound of formula (I) for the preparation of a medicament for the
prevention or treatment of proteinuria, glomerulosclerosis and renal

20 failure.

It is a further object of the present invention a method of
treating a mammal suffering from proteinuria, glomerulosclerosis or
renal failure, comprising administering a therapeutically effective
amount of a compound of formula (). The term "therapeutically

25 effective amount"” as used herein refers to an amount of a



4 5 12.78-19.06- 20.13 Mean sem 7.691.03 14.361.3 +86 p<0.001
Podocin 1 18.32-14.8- 4.6-4.85 1 23.4-49.06
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therapeutic agent needed to treat, ameliorate a targeted disease or
condition, or to exhibit a detectable therapeutic effect.

For any compound, the therapeutically effective dose can be
estimated initially either in cell culture assays or in animal models,
usually mice, rabbits, dogs, or pigs.

The animal model may also be used to determine the
appropriate concentration range and route of administration. Such
information can then be used to determine useful doses and routes
for administration in humans.

The precise effective amount for a human subject will depend
upon the severity of the disease state, general health of the subject,
age, weight, and gender of the subject, diet, time and frequency of
administration, drug combination (s), reaction sensitivities, and
tolerance/response to therapy. This amount can be determined by
routine experimentation and is within the judgement of the clinician.
Generally, an effective dose per day will be from 0.05 mg to 20 mg,
preferably 0.5 mg to 15 mg, most preferably 5 mg to 10 mg.

Dosage treatment may be a single dose schedule or a multiple
dose schedule, according to the physician judgement.

Compositions may be administered individually to a patient or
may be administered in combination with other agents, drugs or
hormones.

The medicament may also contain a pharmaceutically
acceptable carrier, for administration of a therapeutic agent. Such

carriers include antibodies and other polypeptides, genes and other



2 13.3-19.07 2 11.9-14.38- 12.23 3 16.81-18.63- 21.42 3 14.15-ii 6.57-
21 4 ii 8.78-23.84- 36.51 4 19.63-22.76- 20.3 5 21.53-23.65- 27.62

14

therapeutic agents such as liposomes, provided that the carrier does
not itself induce the production of antibodies harmful to the
individual receiving the composition, and which may be
administered without undue toxicity.

5 Suitable carriers may be large, slowly metabolised
macromolecules such as proteins, polysaccharides, polylactic acids,
polyglycolic acids, polymeric amino acids, amino acid copolymers
and inactive virus particles.

A thorough discussion of pharmaceutically acceptable carriers

10 is available in Remington's Pharmaceutical Sciences (Mack Pub. Co.,
N. J.1991).

Pharmaceutically  acceptable carriers in  therapeutic
compositions may additionally contain liquids such as water, saline,
glycerol and ethanol. Additionally, auxiliary substances, such as

15 wetting or emulsifying agents, pH buffering substances, and the like,
may be present in such compositions. Such carriers enable the
pharmaceutical compositions to be formulated as tablets, pills,
dragees, capsules, liquids, gels, syrups, slurries, suspensions, and
the like, for ingestion by the patient.

20 Once formulated, the compositions of the invention can be
administered directly to the subject. The subjects to be treated can
be animals; in particular, human subjects can be treated.

The medicament of this invention may be administered by any
number of routes including, but not limited to, oral, intravenous,

25 intramuscular, intra-arterial, intramedullary, intrathecal,
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intraventricular, transdermal or transcutaneous applications,
subcutaneous, intraperitoneal, intranasal, enteral, topical,
sublingual, rectal means or locally on the diseased tissue after
surgical operation. The compound of the invention may also be
applied (coated) on the stent even incorporated into a controlled-
release matrix.

Discussion of the drawings

Figure 1 represents the level of urinary protein excretion
(mg/6h) in mice carrying the knockout (KO) of the beta adducin as
compared with the wild type (WT) controls. Male mice were 11
month-olds and urinary protein excretion was measured on urine
collected for 6 hours from each mouse housed in metabolic cage.
Data are mean tsem of 15 WT and 19 KO mice. Statistical analysis
was carried out by t Student’s test. The figure shows that the 6
hour-urinary protein excretion was significantly decreased (by 30%)
in KO mice for beta adducin as compared to WT controls.

Figure 2 represents the amount of podocyte proteins (nephrin,
o-actinin, ZO-1, podocin, oa-adducin and actin) expressed in
cultured podocytes obtained from neonatal (<10-day-old) rats from
the congenic NB and NA strains. Podocyte proteins were quantified
on podocyte extracts by Western blotting with appropriate antibodies
(see the representative traces on the top of bars). Data are reported
as meant sem of several experiments ranging from 4 to 24 for each
strain. Statistical analysis was carried out by t Student’s test. The

figure shows that the amounts of Nephrin, a-Actinin, ZO-1, Podocin



NB Controls Sanple nunber NB + Rostafuroxin %vs. Crl. a-Adducin 1
4.42-2.10 1 22.23 2 6.06 2 4.38-6.02 3 5.70-6.77
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and o-Adducin are significantly reduced in podocytes from NB
normotensive rats carrying the mutant f-adducin as compared to NA
controls carrying the wild type variant, while the housekeeper
protein actin is similar.

Figure 3 represents the expression of some podocyte proteins
(Nephrin, Synaptopodin, «-Actinin, ZO-1, Fyn and Vimentin) as
detectable by immunofluorescence in renal glomeruli from NB
normotensive rats carrying the mutant f-adducin as compared to NA
controls carrying the wild type variant. The figure shows that the
expression of these proteins is drastically reduced in NB as
compared to NA rats, while Vimentin, a microfilament localized in
the podocyte cell body, is normally expressed in the two strains.

Figure 4 shows the progression of renal failure evaluated as
the decay of glomerular filtration rate (GFR) over time (ml.min-!.year
1) in patients affected by IgA nephropathy subdivided in 4 groups
according to a-adducin (ADD1, Gly460Tyr) and B-adducin (ADD2,
C399T) genotypes. The interaction between the two genes on the rate
of decay was found significant.

Figure 5 represents the amount of podocyte proteins (nephrin,
Z0-1, podocin, o-adducin, synaptopodin and actin) expressed in
cultured podocytes obtained from neonatal (<10-day-old) rats from
the congenic NB strain and incubated for 5 days with or without
Rostafuroxin 10-9M. Podocyte proteins were quantified on podocyte
extracts by Western blotting with appropriate antibodies. Data are

reported as mean * sem of several experiments. Statistical analysis



3 5.17-3.91 4 8.06-7.53 4 4.47-6.75 5 9.33-7.07 Mean sem 4.65 0.49
9.09 1.9 +95 P< 0.001 Synaptopo din 1
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was carried out by t Student’s test. The figure shows that the
amounts of Nephrin, ZO-1, Podocin, a-Adducin and Synaptopodin,
but not Actin, are increased in podocytes cultured in the presence of
10-°M Rostafuroxin.

Figure 6 represents the systolic blood pressure (SBP), urinary
protein excretion and amount of Nephrin from renal cortex of rats
chronically infused with ouabain (OS) and treated with vehicle as
compared either to control saline infused rats or OS rats orally
treated for 8 weeks with Rostafuroxin 100 pg/kg/day. Data are
reported as mean * sem of 8 rats for each group. Statistical analysis
was carried out by t Student’s test. The figure shows that
Rostafuroxin significantly reduced SBP and wurinary protein
excretion while it increased Nephrin expression in OS rats, thus
antagonizing the renal effects of ouabain.

The following non-limiting examples further illustrate the
invention.

EXAMPLE 1

To test the activity of the compound of the invention for the
prevention of loss of podocyte proteins, congenic NB rats carrying
the beta adducin mutation (Tripodi G. et al. Effect of Addl gene
transfer on blood pressure in reciprocal congenic strains of Milan rats.
BBRC 2004; 324: 562-568 were used. Said NB rats are non-
hypertensive rats and are available at Prassis Research Institute,

Sigma-tau, Italy.



1.1 1 2.7 2 2.51 2 1.61 3 4.29 3 0.912 4 1.43 4 0.79 5 2.56

10

15

20

25

18

NB rats of 7 to 10 days of age were used for podocyte isolation
and culture. Podocytes from NB rats were incubated for 5 days
without (NB control, n=4) and with Rostafuroxin at 10-° M (NB n=5).
Podocyte proteins were quantified at the end of the 5 days of
incubation by Western blotting. The quantification by Western blot
was replicated two to three times for each podocyte marker. Tables
1A and 1B show the final number of podocyte samples analyzed for
each condition, as mean values of the replicates (NB control, n=4;
NB+Rostafuroxin, n=35). The densitometric analysis was quantified as
optical density, in arbitrary units.

Podocyte isolation and protein quantification in cultured
podocytes

Glomeruli were isolated from NB kidneys by sieving and further
manually purification. Glomeruli were then seeded in culture flasks
(Corning, Sigma-Aldrich, Milan, Italy), pre-coated with collagen type
IV (Sigma-Aldrich) at 37°C in 5% COz atmosphere. On days 4 to 5,
podocyte growth started and, by day 8, glomeruli were detached
using trypsin-EDTA. Second passage podocytes, which resulted in
>90% pure as judged by light microscopy inspection, were seeded on
flasks and chamber slides. Podocyte protein quantification (10 ug
protein/lane) was performed by Western blotting technique by using
specific antibodies against nephrin, podocin, ZO-1, adducin,
synaptopodin and actin.

The results obtained are reported in the following Table 1A, 1B

and in Figure 5



Mean sem 1.10 0.18 2.70 0.45 +143 P< 0.02 Actin 1 94.3-95-90 - 88.5 1
130.5 2 115-87.5- 140.4 2 97.3-94.8- 100- 97 3
19
Table 1A
Podocyte Sample NB Sample NB %
Marker number Controls number | + Rostafuroxin | vs. Ctrl.
Nephrin 1 19.21-19.27 1 24.53
- - 2 27.06
mean 19.24 25.8 + 34
Z0-1 1 7.69-7.68- 1 17.3-17.8
5.38-1.16
2 6.38-7.5
2 3 8.73-13.33-
15.79
3 4 11.67-16.05-
19.98
4 5 12.78-19.06-
20.13
Mean 7.6911.03 14.3611.3 +86
sem p<0.001
Podocin 1 18.32-14.8- 1 23.4-49.06
4.6-4.85
2 13.3-19.07
2 11.9-14.38- 3 16.81-18.63-
12.23 21.42
3 14.15-16.57- 4 18.78-23.84-
21 36.51
4 19.63-22.76- 5 21.53-23.65-
20.3 27.62
Mean 15.03 £1.58 24.13 2.6 +60
tsem P< 0.01




111-98- 98.2-81.2

3 120. 0-90.4- 94-109.9 4 86. 2-101. 2-
99.4-92.4- 85.4-160.9 5 87.7-108- 103-91.6 Meant sem 100.5 4.53 105.3

101-144.2 4

4. 75 its
20
Table 1B
Podocyte Sample NB Sample NB %
Marker number Controls number + vs. Ctrl.
Rostafuroxin
o-Adducin 1 4.42-2.10 1 22.23
2 6.06
2 4.38-6.02 3 5.70-6.77
3 5.17-3.91 4 8.06-7.53
4 4.47-6.75 5 9.33-7.07
Meant 4.65+ 0.49 9.09+1.9 +95
sem P< 0.001
Synaptopo 1 1.1 1 2.7
din
2 2.51
2 1.61 3 4.29
3 0.912 4 1.43
4 0.79 5 2.56
Meant 1.10+0.18 2.70 £ 0.45 +143
sem P< 0.02
Actin 1 94.3-95-90 - 1 130.5
88.5
2 115-87.5-
140.4
2 97.3-94.8- 3 111-98-
100- 98.2-81.2
97
3 120.0-90.4- 4 86.2-101.2-
94-109.9 101-144.2
4 99.4-92.4- 5 87.7-108-
85.4-160.9 103-91.6
Meant 100.5% 4.53 105.3 £ 4.75 ns
sem
5

The

results obtained indicate that the compound of the

invention is able to antagonize the podocyte protein loss induced by

beta adducin mutation thus favouring the correct function of the




The results obtained indicate that the conpound of the invention is able to
ant agoni ze the podocyte protein |oss induced by beta adducin nutation thus
favouring the correct function of the 21 glonmerular filtration barrier and
reduci ng proteinuria in a nornotensive $xperinental nodel . EXAMPLE 2 To
test the activity of the conmpound of t%e invention for the 5 prevention of
proteinuria and | oss of renal glonmerular proteins, rats chronically infused
W th ouab?in (C§ r at % or. sal i.ne .Cbntroé ratéé were utilized. . Two
groups ofRI9MHOAHAT o HlERtOR s KAt dnefedBF g y PTUSRBHIR JBvade with
vehicle (Methocel 0.5% or, Rostafuroxin (100 10 Rg/kg) for 8 weeks. One
group of nAIMAtcnaivgsexperiieental madelas control . After this period,
systolic blood pressure and urinary protein excretion was neasured in the
three groups. BXAMPLEI2 of the three groups were then sacrificed for
nephrin quantification fromrenal cortex m crosones by Western blotting.

15CQuabai n i nf Uy @BsT RS atRRKtP|F Hﬁéecéﬁf;ﬁﬁyﬁd%mﬂehm&énﬁﬁ@f fgh, tHeN) ,

wei ghi ng 100- 110 g, were subcut aneously inpl anted osnoti c m ni - punps,

W t
e o8 "R R od B PSR arft 8 D M AP Lol iy I ot dPRSS O
1998: 285: 83-.94).. he. 6 k .of. i i nf i ,
andont s ChroriRel: MR ik ot dn el [t salines (CoektelFAtskel ved

Rostafuroxin orally at 100 pg/kg/day, suspended in 0.5%w v Methocel, and
t he seconderf vdidigzasbntrol s) only vehicle. Systolic bl ood pressure (SBP) and
heart rate (HR) were 22 neasured weekly in conscious rats by tail-cuff
pl et hysmogr apiw6BRroeper ¢ér 2-tdordsidld, OSatads (n=8 Biclgheneraloradsays
for the neasurenent of urinary paraneters
treated by gavage with vehicle (Methocel 0.5%) or Rostafuroxin (100
10 ug/kg) for 8 weeks. One group of saline infused rats was used as
control. After this period, systolic blood pressure and urinary protein
excretion was measured in the three groups. The animals of the
three groups were then sacrificed for nephrin quantification from
renal cortex microsomes by Western blotting.
15 Ouabain infusion
Three week-old male Sprague-Dawley rats (Harlan, IN),
weighing 100-110 g, were subcutaneously implanted with osmotic
mini-pumps, releasing either 15 ug/kg/day of ouabain (OS rats,
n=16) for 14 weeks or sterile saline (CS rats, n=8) (Ferrari P. et al. J.
20 Pharmacol. Exp. Ther. 1998; 285: 83-94). At the 6th week of ouabain
infusion, OS rats were randomly assigned to two groups (n=8 each):
the first (OS treated) received Rostafuroxin orally at 100 pug/kg/day,

suspended in 0.5% w/v Methocel, and the second group (controls)

only vehicle. Systolic blood pressure (SBP) and heart rate (HR) were



S5Urinary paraneters were neasured in conscious OS and control rats at the
12t h week of treatnent. Rats were housed in individual netabolic cages and
acclimated for one day. 24-hours urines collection started at 9 a.m During
urine collection, rats had free access,50 wat er and food. After
centrifugation (4500 rpmfor 20 10 m ny Varifuge 3.2 RS, Haereus

I nstrunents, AHSI, Mlan, Italy), rat urines were analyzed for the urinary

vol unme (m uantifi by wei ghing th ripary reserypir _on a precgisi on
ver t1er  BapastEed verkly T Fonsieats ki ohe o iyt rioub i G
urinary protein excretion ﬁtm’f/ 24h), nmeasured with a standard total protein
15 Kit (serorder, B Havidei BalyM 1 an, I1taly). The animals of the three
groups were then sacrificed, renal cortical mcrosones were prepared from
each rat and rRigchemicad kagsapyst dfior othiehe méasuteapéntgnofrenorimary was
quantified by Western blotting. Sanples were separated by

SDS- pol y%ﬁdlﬁ@téesgel el ectrophoresis, blotted 20 and overni ght incubated
at 4C with specific primary antibodies (anti-nephrin from Santa Cruz;

econdary ant (BRAEY (AFERREErTR frerBhaheatutsl N BhRaRY | OF bR coey
quanti 1 CRIEAL ietex tobaBal 40 ORPTEaP! dERSITY iiar DALYl TEnPOlSehan
The results obtained are reported in the follow ng Tables 2A; 2B; 2C, and
Fi gure 6.indlapidmaangatabelicopages adi acctisnated ©ysosla day.o@d-hraassur e
nmHg Proteinuria ng/24h Nephrin optical density arbitrary units 1 140 31.63
64.51 2 1bAnéSs. &8llétidn started at 9 a.m. During urine collection, rats had
free access to water and food. After centrifugation (4500 rpm for 20
10 min; Varifuge 3.2 RS, Haereus Instruments, AHSI, Milan, Italy), rat
urines were analyzed for the urinary volume (ml), quantified by
weighing the urinary reservoir on a precision Mettler balance;
urinary pH (pHM83, Radiometer, Copenhagen) and total urinary
protein excretion (mg/24h), measured with a standard total protein
15 Kit (Sentinel Diagnostics, Milan, Italy). The animals of the three
groups were then sacrificed, renal cortical microsomes were
prepared from each rat and nephrin, the key protein of the slit
diaphragm membrane, was quantified by Western blotting. Samples
were separated by SDS-polyacrylamide gel electrophoresis, blotted
20 and overnight incubated at 4°C with specific primary antibodies
(anti-nephrin from Santa Cruz; anti-actin from Sigma-Aldrich),
followed by 1h incubation with fluorescent secondary antibodies
(Alexa Fluor), then analyzed and quantified by Odyssey Infrared

Imaging detection system (LI-COR Biosciences). Nephrin

25 quantification is expressed as optical density, arbitrary units.



3 150 28.2 79.92 4 145 51.6 52.88 5 135 29.16 66.06 6 145 21.95 58.92 7 150
25.44 45.91 8 140 45.44 nmean sem 144 1. 2, n=8 34.9 3.8, n=8 61.8 4,
n=7

23

The results obtained are reported in the following Tables 2A;

2B; 2C; and Figure 6.

Table 2A
5
Saline control
Saline control | Systolic blood | Proteinuria Nephrin
pressure optical density
mmHg mg/24h arbitrary units
1 140 31.63 64.51
2 150 45.06 64.3
3 150 28.2 79.92
4 145 51.6 52.88
5 135 29.16 66.06
6 145 21.95 58.92
7 150 25.44 45.91
8 140 45.44 -
mean * sem 144+ 1.2, n=8 | 34.9+3.8 n=8 | 61.8t4, n=7




24 Tabl e 2B Quabai n-infused rats (0OS): effect of treatnment wth nethocel

(vehicle) OS rats Systolic blood pressure mmHg Pro teinuria ng/24h Nephrin
optical density arbitrary units 1 170 35.41 51.4 2 180 79.3 49.7 3 170 42.3
35.9 4 170

24
Table 2B
Ouabain-infused rats (OS): effect of treatment with methocel
(vehicle)
OS rats Systolic blood | Proteinuria Nephrin
pressure optical density
mmHg mg/24h arbitrary units
1 170 35.41 51.4
2 180 79.3 49.7
3 170 42.3 35.9
4 170 37.8 41.9
5 165 57.07 47.0
6 160 45.2 52.3
7 175 47.19 44.3
8 170 60.3 52.2
mean * sem 170+ 2.1, n=8 | 50.6 £ 5.1, n=8 | 46.7 2.1, n=8
p<0.01 vs. p<0.05 vs. p<0.02 vs.
Saline Saline Saline




37.8 41.9 5 165 57.07 47.0 6 160 45.2 52.3 7 175 47.19 44.3 8 170 60.3 52.2

nmnean sem 170 2.1, n=8 p<0.01 vs. O,-.1;',. -.LITALLI LC 50.6 5.1, n=8
p<0.05 vs. 0,-.1;"',. -.LITALLI LC46.7 2.1, n=8 p<0.02 vs. ¢ - 1:-. -
25
Table 2C
Ouabain-infused rats (OS): effect of treatment with
100 pg/kg os Rostafuroxin
OS treated Systolic blood | Proteinuria Nephrin
with pressure optical density
Rostafuroxin mmHg mg/24h arbitrary units
1 135 53.07 64.7
2 150 20.14 54.8
3 155 55.34 51.4
4 145 29.02 50.8
5 155 39.7 76.1
6 145 40.68 57.4
7 155 20.85 48.8
8 150 48.88 53.8
mean * sem 148.8t2.5, n=8 | 38.5+ 4.9, n=8 | 57.3 £ 3.1, n=8
ns vs. Saline ns vs. Saline ns vs. Saline

The results obtained indicate that the compound of the

invention is able to antagonize the pathological effects of ouabain on

blood pressure, urinary protein excretion and glomerular protein

loss thus lowering blood pressure, re-establishing the glomerular

nephrin expression and reducing proteinuria.



k- NALL, Le 25 Table 2C Quabain-infused rats (0OS): effect of treatnent with
100 pg/ kg os Rostafuroxin OS treated with Rostafuroxin Systolic blood
pressure nrHg Proteinuria ng/24h Nephrin optical density arbitrary units 1
135 53.07 64.7 2 150 20.14 54.8 3 155 58 34

CLAIMS

1. Compound of formula (I),

(I)

wherein:
the symbol --- represents a single or a double bond;
Y is oxygen or guanidinoimino when --- in position 3 is a
10 double bond;
Y is hydroxy, OR* or SR%, when --- in position 3 is a single
bond and can have an alpha or beta configuration;
R is an unsubstituted or substituted 3-furyl or 4-pyridazinyl
group;
15 R! is hydrogen; methyl; ethyl or n-propyl substituted by OH or
NRS5RS;
R2 is hydrogen or together to R3 is a bond of an oxirane ring;
R3 is hydrogen or together to R? is a bond of an oxirane ring;
R% is hydrogen; methyl; C2-C6 alkyl or C3-C6 alkenyl or C2-C6
20 acyl, these alkyl, alkenyl and acyl groups being unsubstituted or
substituted by a quaternary ammonium group or one or more OR?7,

NR8RY, formyl, amidino, guanidinoimino or by NR8R® and hydroxy;



51.4 4 145 29.02 50.8 5 155 39.7 76.1 6 145 40.68 57.4 7 155 20.85 48.8 8
150 48.88 53.8 nean sem 148.82.5, n=8 ns vs Saline 38.5 4.9, n=8 ns vs
Saline 57.3 3.1, n=8 ns vs Saline The results obtained indicate that the
conmpound of the 5 invention is able tozﬁntagonize t he pat hol ogi cal effects
of ouabain on blood pressure, urinary protein excretion and gl onerul ar
protein loss thus | owering bl ood pressure, re-establishing the gl onerul ar

nephrin expreslég,orkgngréqu ierf)%rpcieorgﬁgfmﬁgf(?fogen; methyl; C2-C6 alkyl

unsubstituted or substituted by one NRIOR!!, or NRIOR!! and

hydroxy, or R5 and R® taken together with the nitrogen atom form an

unsubstituted or substituted saturated or unsaturated penta- or

5 hexa-monoheterocyclic ring, optionally containing another
heteroatom chosen from oxygen or sulfur or nitrogen;

R7 is hydrogen, methyl or C2-C4 alkyl, this alkyl being
unsubstituted or substituted by one or more NR!°R!! or by NRI!OR!!
and hydroxy;

10 R8, R? are independently hydrogen; methyl; C2-C6 alkyl or C3-
C6 alkenyl, these alkyl and alkenyl groups being unsubstituted or
substituted by one or more NRI°R!!) or NRI°R!! and hydroxy, or RS
and R® taken together with the nitrogen atom form an unsubstituted
or substituted saturated or unsaturated penta- or hexa-

15 monoheterocyclic ring, optionally containing another heteroatom
chosen from oxygen or sulfur or nitrogen, or R8 is hydrogen and R9
is amidino; or NR8R? represents propargylamino,

R10, R!1 are independently hydrogen, C1-C6 alkyl, or R!° and
R!1, taken together with the nitrogen atom form a saturated or

20 unsaturated penta- or hexa-monoheterocyclic ring; for use as
antiproteuremic agent.

2. Compound of formula (I) of claim 1, for use as anti-
glomerosclerotic agent.

3. Compound of formula (I) of claim 1, for use as anti renal

25 failure agent.



26 CLAIMS 1. Conpound of fornula (1) , wherein: the synbol ---
represents a single or a double bond; Y i s oxygen or
guani di noi m no when --- in position 3 is a 10 doubl e bond; Yis
hydroxy, OR or SR, when --- in positioQSB is a single bond and can have an
al pha or beta configuration; R iS”"an unsubstituted or substituted
3-furyl or 4-pyridazinyl group; 15Rl is hydrogen; nethyl; ethyl or n-propyl

substituted by, or NR5R6; is h ogen or together R3 j,s a bond of
o oxi r ane. 11 by CRETPEURHOSJBRTEHIA HhelHar o rpalected Gitiotie, SR ane
ring; R4 is hydrogen; nethyl; C2-C6 al kyl or C3-C6 al kenyl or C2-C6 20
acyl, th&sasipig ol kenyl and acyl groups bei ng unsubstituted or
substituted by a quaternary ammoni um group or one or nore OR7, NR8R9,
fornmyl, am di nd/-Fa(@+fudiytiebaf rean drodtaMRERY, arvd- By dr axtriol27 R5, R6
are independently hydrogen; nmethyl; C2-C6 al kyl unsubstituted or
substituted by one NI@RIstyet®lo pﬂsﬂ(sap&ﬂy@r-gxand%s&%@nﬂ}@ tiaken
together with the nitrogen atomforman unsubstituted or substituted

sat ur gt e(&_(ariopnsatur ated penta- or 5 hexa-nonoheterocyclic ring, optionally
cont ai ni ng "andt her het eroat om chosen from oxygen or sul fur or nitrogen;

R7 is hydroge hyl . or -4 I hi s | being unsubstituted or
substi t ut ed b&-&qﬁ-ﬁmh%%%%ﬂé%ér(%iumo%%ﬁﬁﬁapgxyg-ﬁo%,-0R9 are
i ndependent |y hydrogen; nethyl; C2-C6 alkyl or C3- C6 al kenyl, these alkyl
and al kedlibl;gr oups bei ng unsubstituted or substituted by one or nore

NRi oRi i, or NRIoRI| and hydroxy, or Rs and R9 taken together with the

ni trogen at om3-@-(B-aminespbspoki)-ad-G-(3Hosi1)t Bt @drsdtor tatresd 1d-Byurisatour at ed
penta- or hexa- 15 nmonoheterocyclic ring, optionally containing another

het er oat aig;ghosen from oxygen or sulfur or nitrogen, or R5 is hydrogen and

RO is am Ind; or NR5R9 represents propargyl am no, R R11 are
e o P PR FHRRaBh ity P - R R 4t e
B, 17-a—diol;

3-B-(2-(1-pyrrolidinyl)ethoxy)-17-B-(3-furyl)-5-p-androstane-
14-B, 17-0—diol;
3-B-(2-(3-(1-pyrrolidinyl)propoxy)ethoxy)-17-p-(3-furyl)-5-3-
15 androstane-14-3, 17-a—diol;
3-B-(3-(1-pyrrolidinyl)propoxy)-17-p-(3-furyl)-5-Bf-androstane-
14-B, 17-0—diol;
3-B-(2-(1-imidazolyl)jethoxy)-17-B-(3-furyl)-5-Bf-androstane-14-
B, 17-a—diol;
20 3-B-(2-(2-imidazolin-2-yl)ethoxy)-17-B-(3-furyl)-5-3-
androstane-14-3, 17-a—diol;
3-B-(2-(2-amidino)ethoxy)-17-B-(3-furyl)-5-B-androstane-14-3,
17-0—diol;
3-B-(2-(2-(1-pyrrolidinyl)ethoxy)ethoxy)-17-B-(3-furyl)-5-3-

25 androstane-14-f3, 17-o—diol;



20 unsaturated penta- or hexa-nonoheterocyclic ring; for use as

anti proteurem c agent. 2. Compound of fonula (1) of claim1, for use
as anti- glonerosclerotic agent. 3. Conmpound of formula (1) of
claiml1, for use as anti renal 25 failyge agent. 28 4. Compound of

formula (1) of claim1, selected fromThe group consi sting of:
17-13-(3-furyl)-5-13-androst ane- 3- 13 14-p, 17-a-triol;

3-13-(2-hydro t 17-.13- an tane- 14-13 -, 5 a-diol;
313 (- am ot Rola e P Ry A B T YR AR Ar 8t sl Y o
3-13-(3- am noprogoxy) 17- 13 (3 furyl) 5- 13- androstane 14 13, 17-a -diol;
103- 13- (2 m noet hoxy) - 17- 13- (3-furyl)-5- 13- andr ost ane- 14- 13,
17-a-dial; 3-13-(2-(1-pyrrolidinyliethoxy)-17-13-(3-furyl)-5-3-androstane-
14- 13, 17- a- di3{B3-(3-guanidinopropoxy)-17-B-(3-furyl)-5-f-androstane-14-§,
3-13-(2-(3-(1-pyrrolidinyl)propoxy)ethoxy)-17-3-(3-furyl)-5-3- 15

andr ost aner tAdig); 17-a-diol;

3-13-(3-(1- pyrrolldlnyl)propoxy) 17-3-(3- furyl) 5 13- andr ost ane- 14-13,

17-a-diol; (23 ( st 7 i -bpl3- andr ost ane- 14-
13, 17-a- d| al ]33?0?43 @k&%%@&ﬁ%@ } }hﬁ;@lr(sst uryl)-5-13-
andr ost ane- . 14-13,

3- 13- ( 2- CALRLARS) it“h@x})c;]ﬂ‘/di%l 5 (3-furyl)-5- 13- andr ost ane- 14- 13,

17-a-diol;

3- 13- ( 2- ( 2- ( 1-pPr12/3-diamineproppra) bkl ~(3 7885 ﬁzayl@rosta@e 24-8,
andr ost ane- 14- 13, 17-a-diol;

3- 3- ( 2- gudnicgidioBt hoxy) - 17- 13- (3-furyl)5- 3-androst ane- 14- 13 17-a-diol;

3- 3-(3-guani di nopropoxy) -17-3-(3-furyl)-5-13-androstane-14-3, 17-a-diol;

53-3-(3-am ”0'27;ﬂ§£g3 pis 1)2RGXY I Je?h%i(g%f IV TS gé@dﬁgﬁtgg?&d%t 13,

17-a-diol; 3-3-( nopropoxy) 3-(3-turyl ane- 14-13,
10 17-B-(3-furyl)-17-0-(2-(1-pyrrolidinyl)ethoxy)-5-f-androstane-3-
B, 14-B-diol;

17-B-(3-furyl)-17-0-(3-aminopropoxy)-5-pf-androstane-3-, 14-
B—diol;
3-B-(2-(1-pyrrolidinyl)ethoxy)-17-B-(3-furyl)- 1 7-a-methoxy-5-3-
15 androstan-14-3-ol;
3-B, 17-0-bis(2-(1-pyrrolidinyl)ethoxy)-17-B-(3-furyl)-5-3-
androstan-14-3-ol;
3-B, 17-0-bis(3-aminopropoxy)-17-B-(3-furyl)-5-f-androstan-
14-B-ol;
20 14-B, 17-0-dihydroxy-17-B-(3-furyl)-5-B-androstan-3-one;
3-guanidinoimino-17-B-(3-furyl)-5-p-androstane-14-3, 17-0-
diol;
17-B-(4-pyridazinyl)-5-B-androstane-3-3, 14-B, 17-a-triol;
3-B-(2-hydroxyethoxy)-17-B-(4-pyridazinyl)5-f-androstane-14-

25 B, 17-0-diol;



17-a-diol; 17-3-(3-furyl)-17-a-nethoxy-5-3-androstane-3-0, 14-3-diol;
1017-3-(3-furyl)-17-a-(2-(1-pyrrolidinyl)ethoxy)-5-13-androstane- 3-
14-3-diol; 17-3-(3-furyl)-17-a-(3-an nopropoxy)-5-3-androstane-3-3, 14-
3-diol;

3-13-(2- (1-pyrrol i di nyl) et hoxy) - 17- 3- (32f ury1) - 17- a- et hoxy- 5- 315
andr ost an- 14- 3-ol ; o

3-8 17 a bl o B L ho BroB ok 1714 Gy Rab3myl] 5B 3ndirostane-14-
3-3,17-a-bi s(3-am nopropoxy)-17-3-(3-furyl)-5-13-androstan- 14-13-ol;
2014-3, $3-h d?ﬁ#@hoxy-17-3-(3-furyl)-5-3-androstan-3-one;

3-guani di noi m no-17-13-(3-turyl)-5-13-androstane-14-3,17-a- diol;

17- 3- (4- pyri deBiry2)(1 SpBreolitliost] prtero3sy3- 1 14334 - pyrialazingl); 5-3-
3-3-(2- hydr oxyet hoxy) - 17- 3- (4- pyri dazi ny1) 5- 3- andr ost ane- 14- 253,

17- a-di a'dndﬁps_tane—143%1:‘1"7(—%'—8%1@0pr opoxy) - 1 _

7-p- (4-pyridazi nyl)-5-13-androstane-1 4- p, 1 7-a-diol;

3-13-£2-(1- pyry @l 4y : - 13- (\41 pYg i dazi = - zapdr ost ane- 1
4- 13,“’1 7-a-digo;B; '(%é'flfl%gﬂ?f&%@f%ﬁ@@ }%%d%xé??%ﬁﬂgi’ﬁ 5%
7-3-(4-pyridazinyl)-5-13- androstane-1 4-13, 1 7-a-diol; 1

7- P- (4- pﬁfr?(g%tﬁ‘?f;‘-lf‘éJ &-ﬁﬁ‘-‘élﬁ@hopr opoxy) - 5- 13- androstane-3- P, 1
4-13-di ol ; 3-13-(2-(1-pyrrolidinyl)ethoxy)-1

7- 13- (4- pyri dazi®r{4-pyridazm tngy4Sﬂmguaﬁproppaﬁ>£%@ra&dgpﬁtane—3—
3-13-(2-(1-pyrrolidinyl)ethoxy)-1 7-13-(4-pyridazinyl)-17-a-(3-

am no- pr ¢nok4)R-&didiandr ost an- 14-13-ol; 1 4-p, 1 7-a-di hydroxy-1

7-p- (4-pyridazinyl)-5-13-androst an- 3-one; 3-guani di noi m no-1
7-3-(4-pyl‘ida {_ e e 1 z 3 - 137 dA.51 Aea-h 1V ___13, 1
5- 3-epoxy-1 7-231 - ?%(?uégli@]gdlgﬁggéc}?gé?ing? 38134 éy@i_d?_ di %}); 174

:;» ;3@2 I}Mgh%%e,;g_%(_%&roﬂgt%%&4§B181;epoxy- 1 7--(3-furyl)-5-13- androstan-1

3-B-(2-(1-pyrrolidinyl)ethoxy)-17-B-(4-pyridazinyl)-17-o-(3-

amino-propoxy)-5-f-androstan-14-f-ol;
14-B,17-a-dihydroxy-17-B-(4-pyridazinyl)-5-p-androstan-3-one;
3-guanidinoimino-17-B-(4-pyridazinyl)-5-B-androstane-14-3,
15  17-o0-diol;
14-B, 15-B-epoxy-17-B-(3-furyl)-5-p-androstane-3-3, 17-a—diol;
3-B-(2-hydroxyethoxy)-14-8, 15-B-epoxy-17-B-(3-furyl)-5-f3-
androstan-17-o—ol;
3-B-(3-aminopropoxy)-14-p, 15-B-epoxy-17-B-(3-furyl)-5-B-
20 androstan-17-a-ol;
3-B-(2-(1-pyrrolidinyl)ethoxy)-14-p, 15-B-epoxy-17-B-(3-furyl)-
5-B-androstan-17-0-0l;
3-B-(3-(1-pyrrolidinyl)propoxy)-14-3, 15-B-epoxy-17-B-(3-furyl)-

5-B-androstan-17-0-0l;



3-13-(3-am nopropoxy)-1 4-13,1 5-13-epoxy-1 7-13-(3-furyl)-5-13- 20
androstan-1 7-a-al; 3-13-(2-(1-pyrroliclinyl)ethoxy)- 14- p , 15-3-epoxy- 1
7- p-(3-turyl) - 5-13-androstan-1 7-a-al;

3-13-(3-(1-pyrrolidinyl)propoxy)-1 4- 1%§ 1 5-3-epoxy-1 7-3-(3-furyl)-

5-13-androstan-1 7-a-al; 31 3 13 1 -pyrrolidinyl)ethoxy)- 17-
13- (3-furyl) -1 7-a- nethoxy 14- p, 1 5- 13 epoxy- 5-13-androst ane;

7- a- hydr oxy- 3-fur 4-13, 1 5- p. O andro st 3 one;
53 g- vani d no?iaﬁn-ﬁ?- avtigiding gy T8 AR Rl P01
androstan- 1 7-a-o0 14-13, 1 5-3-epoxy- 1

7- 13-(4-@&@3&1&}3@%@@361@4@10@5@@% 3- 3, 17- a-diol; and the 3

al pha derivatives of the above identified 3-13 10 deri vatives and al so the
cor r espondi ng 137 -al-plyalramg- 371B- (Ghfwrddi-i Matd,vesl wfleepoXy=5FP-androstartsse of
a conpound of forrmula (1) of claim1, for preparing a nedi canent for the
preventi guogpd/ or treatment of proteinuria, glomerulosclerosis and renal
failure. 156. Use according to claim5, in which the preferred conpound is

according 1o S BATSYID “‘é&nﬁéﬁﬁ‘?ﬁﬁ Bofmdid B adm m st drER PROW GRS of

fromO0.05 to 20r,5g { 8. Use according to claim?7, in
whi ch thé& gt L 0‘Zg’admnlsteredlnadose of from0.5 ng to 15 ny.
9. Use according to claim8, in which the conpound is adm nistered in a
dose of from 54t d51B-emExy-17-B-16-pyeidagteyh dd iy arvdmisdiame-3-0, iln/-whi ch

the conmpound is admnistered in a single dose schedule. 32 11 Use
accordi ng—ddoLl aims 7-9, in which the conpound is adm nistered in a
mul ti ple dose schedul e. 12 Use according to claim5, in which the

medi canent 1S 4] Qhgl .31 'étlgﬁ VEN@EBivak ielsAMHS CH AT abldVe! ddRirtefied! .3-

intramedul lary, 5 intrathec intraventricul ar, transder nal , t ranscut aneous,

subcyhanepus. | At e aper toneal! ntf,anasaly &N &l dlnd OPk cabyp kbl hguals ¢

rect

thioderivatives where Y = S.

5. Use of a compound of formula (I) of claim 1, for preparing a
medicament for the prevention and/or treatment of proteinuria,
glomerulosclerosis and renal failure.

15 6. Use according to claim 5, in which the preferred compound
is 17-p -(3-Furyl)-5-p -androstane-3-3, 14-, 17-a —triol.

7. Use according to claim 5, in which the compound is
administered in a dose of from 0.05 mg to 20 mg per day.

8. Use according to claim 7, in which the compound is

20 administered in a dose of from 0.5 mg to 15 mg.

9. Use according to claim 8, in which the compound is
administered in a dose of from 5 mg to 10 mg.

10. Use according to claims 7-9 in which the compound is

administered in a single dose schedule.
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11 Use according to claims 7-9, in which the compound is
administered in a multiple dose schedule.

12 Use according to claim 5, in which the medicament is for
oral, intravenous, intramuscular, intra-arterial, intramedullary,
intrathecal, intraventricular, transdermal, transcutaneous,
subcutaneous, intraperitoneal, intranasal, enteral, topical,

sublingual or rectal administration.



