5Beta, 14beta-androstane derivatives useful for the treatment of restenosis after angioplastic or
endoartherectomy and diseases due to organ fibrosis FIELD OF THE INVENTION 5The present
invention relates to 17beta-(3-furyl) and (4- pyridazinyl)-5beta, 14beta-androstane derivatives, as
useful agents for preparing a medicament for the prevention and treatment of restenosis after
angioplastic or endoartherectomy, and diseases due to organ fibrosis. 10More specifically the
invention relates to compounds of formula (1): (I) 15wherein: the symbol --- represents a single or a
double bond; Y is oxygen or guanidinoimino when --- in position 3 is a double bond; Yis
hydroxy, OR4 or SR, when --- in position 3 is a single 20 bond and can have an alpha or beta

configuratioggetd} @ﬂ@ét%ﬁ?:ﬂﬂ‘é@@a@ié‘&&@@ﬂ@e@rﬂh@fﬁmif’%ﬁ@y{ﬂé%ﬁie%lt dtlis _
hydrogen; methyl; ethyl or n-propyl substituted by OH or NR5R6; R2 is hydrogen or together to R3 is a

bond of an oxgafervsisiafechyaifgRipPa itaeton éhddaraantebamp dipdlifeasSeR4 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 adiatesaygarmafbigBigroup or one or more OR7, NR8RY,
formyl, amidino, guanidinoimino or by NR8R9 and hydroxy; R5, R6 are independently hydrogen;
methyl; C2-EFAIKYIQB TH$ELENUEN Dr@dbstituted by one NR10R11, or NR10R11 and hydroxy, or R5
and Re taken together with the nitrogen atom form an unsubstituted or substituted saturated or
unsatuated pental hehexeesmmphéterenyodin rimgl aptionaly dontaitia¢Ranotiyér hetedoatdm chosen
from oxygen or sulfur or nitrogen; 15R7 is hydrogen, methyl or C2-C4 alkyl, this alkyl being
pyridazinyl)-5beta, 14beta-androstane derivatives, as useful agents

for preparing a medicament for the prevention and treatment of
restenosis after angioplastic or endoartherectomy, and diseases due
to organ fibrosis.

10 More specifically the invention relates to compounds of

formula (I):

15 wherein:
the symbol --- represents a single or a double bond;
Y is oxygen or guanidinoimino when --- in position 3 is a

double bond;
Y is hydroxy, OR* or SR*, when --- in position 3 is a single
20 bond and can have an alpha or beta configuration,;
R is an unsubstituted or substituted 3-furyl or 4-pyridazinyl

group;



unsubstituted or substituted by one or more NR10R11 or by NR10R11 and hydroxy;  R8, R9 are
independently hydrogen; methyl; C2-C6 alkyl or C3- C6 alkenyl, these alkyl and alkenyl groups being
unsubstituted or 20 substituted by one or more NR10R11, or NR10R11 hydroxy, or R8 and R9 taken
together with the nitrogen atom form an unsubstltuted or substituted saturated or unsaturated pcnta- or
hcxamonoheterocyclic ring, optionally containing “another heteroatom 3 chosen from oxygen or sulfur
or nitrogen, or R8 is hydrogen and R9 is amidino; or NR8R9 represents propargylamino, R10, R
are independently hydrogen, CI-C6 alkyl, or R10 and R11, taken together with the nitrogen atom form
a saturated or 5 unsaturated penta- or hexa-monoheterocyclic ring.  Also included in this invention

are pharmaceuticglly ac¢epiablecsaltmel )1 whithletaimtha-bisodicad etivity @fshedaseand are

derived from such known pharmaceutically acceptable acids such as hydrochloric, sulfuric,
phosphoric, NHRS tartaric, maleic, 10 citric, methanesullonic or benzoic acid.  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. methid, lethitoneprapyldsepronytan®uiyl csbohdhyd { BT beiC2r@6ratigyl group is
preferably a C2-C4 alkyl group, e.g. ethyl, n-propyl, isopropyl, n-butyl, sec-butyl. ~ Thc 03-C6 alkenyl
group is preferablyrRa G3tG4 atigenylagraogeelg2tpr&fenyh Dbhnteoflan oxirdhe €2:EH6 acyl is
preferably a C2-C4 acyl group, e.g. acetyl, 20 propionyl, butyryl. ~ The quaternary ammonium group
is prefefably a trinféthiddnyciongem; onatNyhe@BHayoralléiniurn- 08 eMrethgipipeodifiGrgroup. 4
The OR7 group is preferably hydroxy, 2-aminoethoxy, 3- aminopropoxy, 2-dimethylaminoethoxy,
2-diethylamindthdkhese- ditkethyelirmuproposly suimgrerns deexnpropoy b Btwkashingpropoxy,
2-(1-pyrrolidinyl)ethoxy, 3-(1-pyrrolidinApropoxy. 5The NR5R group is preferably amino, methylamino,
ethylamino, ALppspifasitloftinfe tiyAraIHAAE RO Us T eliding |, B0 IR 9o rprp@a@Ryt 1
-imidazoly1,2 - aminoethylamino , 3 - aminopropylam ino The NR3R9 group is preferably
amino, metwﬁ%ﬁ%fmbﬁmmﬁ,pg@mﬂaﬁﬁmelwo@y|hmH&Eﬁ/@adﬁ%ﬁ‘oxy,

R5, R¢ are independently hydrogen; methyl; C2-C6 alkyl

10 unsubstituted or substituted by one NRI!IOR!! or NRIOR!! and
hydroxy, or R® and R® taken together with the nitrogen atom form an
unsubstituted or substituted saturated or unsaturated penta- or
hexa-monoheterocyclic  ring, optionally containing another
heteroatom chosen from oxygen or sulfur or nitrogen;

15 R7 is hydrogen, methyl or C2-C4 alkyl, this alkyl being
unsubstituted or substituted by one or more NRI19RI!! or by NRIOR!!
and hydroxy;

R8, R9 are independently hydrogen; methyl; C2-C6 alkyl or C3-
C6 alkenyl, these alkyl and alkenyl groups being unsubstituted or

20 substituted by one or more NRI1OR!! or NR!9R!! and hydroxy, or R8
and R? taken together with the nitrogen atom form an unsubstituted
or substituted saturated or wunsaturated penta- or hexa-

monoheterocyclic ring, optionally containing another heteroatom




proparulamino,dimethylamino,diethylammo,pyrrolidmyl,
morpholino,piperazinyl,1-imidazolyl,1-guanidino,2- aminoethylamino,3-aminopropylamino,2-(1-
pyrrolidinyl)ethylamino, 3-(1-pyrrolidinyl)propylamino, 3-amino-2- 15 hydroxypropylamino , 3- (1
-pyrrolidiny1)2-hydroxypropylamino , 2 ,3- diaminopropylamino, (2- ( 1- pyrrolidinyl)ethyl)methylamino.
Preferred examples of specific compounds acco?ding to the present invention arc: 17 beta -(3-Furyl)-5
beta -androstane-3 beta, 14 beta, 17 alpha 20 -triol; 3 beta -(2-Hydroxyethoxy)-17 beta -(3-fury1)-5
beta - androstane-14 beta, 17 alpha -did; 3 beta -(2-Aminoethoxy)-17 beta -(3-fury1)-5 beta
-androstanel4 beta, 17 alpha -clic* 3 beta -(3-Aminopropoxy)-17 beta -(3-fury1)-5 beta -

androstane di4Jaeia. {4 AIRbREiol or \eta-(2-Methylamingethexyy- 1 het«3-tind rBbeta -
androstane-14 beta ,17 alpha -diol; 53 beta -(2-(1-Pyrrolidinyl)ethoxy)-17 beta -(3-furyl)-5 beta -

androstaneig4pgididé;alRR RERE repsé@ﬁt&pﬁ%%ﬂa?gﬁgﬂﬁﬁ@wpropoxy)ethoxy)-17 beta -(3-fury1)-
5 beta -androstane-14 beta, 17 alpha -diol; 3 beta -(3-(1-Pyrrolidinyl)propoxy)-17 beta

-(3-fury1)-5 beta - RGoarrlrostaseihd betn ddralgharditto gdetaC (2-(bimidgzolytieiox ikl
betafury-1)-5 beta - androstane-14 beta, 17 alpha -diol; 3 beta -(2-(2-Imidazolin-2-yl)ethoxy)-17
beta -(3-furil)L5 hateenandigsthee- WibktatHy alphagdiol; A&dbefarf2-(2-Avaldiraietory)- 17 beta
-(3-fury1)-5 beta - androstane-14 beta, 17 alpha -diol; 3 beta -(2-(2-(1-Pyrrolidiny1l)ethoxy)ethoxy)-
17 beteb-(3-tungB)th tretiad praliostaoe- A ésbetay diicdipheratictlic ring beta -(2-Guanidinoethoxy)-17
beta -(3-fury1)5 beta - 20 androstane-14 beta, 17 alpha -diol,
Also included in this invention are pharmaceutically
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,
10 citric, methanesulfonic or benzoic acid.
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.
15 The C2-C6 alkyl group is preferably a C2-C4 alkyl group, e.g.
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,
20  propionyl, butyryl.
The quaternary ammonium group is preferably a

trimethylammonium- or a N-methylpyrrolidinium- or a N-

methylpiperidinium- group.




3 beta - (3-Guanidinopropoxy) -17 beta -(3-furyl1)-5 beta - androstan e-14 beta, 17 alpha -diol; 3
beta -(3-Amino-2-hydroxypropoxy)-17 beta -(3-fury1)-5 beta - androstane-14 beta, 17 alpha -dial; 6
3 beta -(2,3-Diammopropoxy)-17 beta -(3-fury115 beta - androstane-14 beta, 17 alpha -diol; 17

beta -(3-Fury1)-17 alpha -methoxy-5 beta androstane 3 beta, 14 beta -diol; 517 beta -(3-Fury1)-17
alpha -(2-(1-pyrrolidinyl)ethoxy)-5 beta - androstdne-3 beta, 14 beta -diol; 17 beta -(3-Furyl1)-17

alpha -(3-aminopropoxy)-5 beta - androstane-3 beta, 14 beta -diol; 3 beta

-(2-(1-Pyrrolidinyl)ethoxy)-17 beta -(3-furyl)-17 alpha - 10 methoxy-5 beta -androstan-14 beta -ol;
beta, 17 alpha -Bis(2-(1-pyrrolidinyl)ethoxy)-17 beta -(3- furyl)-5 beta -androstan-14 beta -ol; 3

beta, 17 alpha -Big{EamoRrpropeiyy1idetafyl)-Siieiacanclrosknritfbeting),

15§14 beta, 17

alpha -Dihydroxy-17 beta -(3-fury1)-5 beta - androstan 3-one; 3-Guanid inoimino-17 beta - -(3-fu

ry1)-5 beta angrestaneddbeta, 4l taidinoethdfbeta dchytitazinybdetasxandrostane-3
beta, 14 beta, 17 20alpha -triol; 3 beta -(2-Hydroxyethoxy)-17 beta -(4-pyridaziny1)5 beta

androstane-d#hhetay lanalplardipbxy, 3 beta -(B-Amineptepoyddis betspdynyridazingl 35 beta

androstane-14 beta,17 alpha -dlol; 7 3 beta -(2-(1-Pyrrolidinyl)ethoxy)-17 beta -(4-pyridazinyl)-5

beta -androslizneild peta dyalRhal -gigkroli el tid iy PSHQlidinyholafioxy) pid ety .
-(4-pyridnziny1)-5 beta -androstane-14 beta, 17 alpha -diol; 517 beta -(4-Pridaziny1)-17 alpha

-(3-amifiopropoxyjFhbetaNRSR® group is preferably amino, methylamino,

ethylamino, n-propylamino, dimethylamino, diethylamino,

pyrrolidinyl, morpholino, piperazinyl, 1-imidazolyl,

aminoethylamino, 3-aminopropylamino.

2.

The NR8R® group is preferably amino, methylamino,

10 ethylamino, n-propylamino, iso-propylamino, allylamino,
propargylamino, dimethylamino, diethylamino, pyrrolidinyl,
morpholino, piperazinyl, 1-imidazolyl, 1-guanidino, 2-
aminoethylamino, 3-aminopropylamino, 2-(1-

pyrrolidinyl)jethylamino, 3-(1-pyrrolidinyljpropylamino, 3-amino-2-

15  hydroxypropylamino, 3-(1-pyrrolidinyl)2-hydroxypropylamino,

diaminopropylamino, (2-(1-pyrrolidinyljethyljmethylamino.

2,3-

Preferred examples of specific compounds according to the

present invention are:

17 beta -(3-Furyl}-5 beta -androstane-3 beta, 14 beta, 17 alpha

20 —triol;

3 Dbeta -(2-Hydroxyethoxy)-17 beta -(3-furyl)-5 beta -

androstane-14 beta, 17 alpha —diol;

3 beta -(2-Aminoethoxy)-17 beta -(3-furyl})-5 beta -androstane-

14 beta, 17 alpha —diol;

3



androstanc-3 beta, 14 beta -diol; 3 beta -(2-( 1-Pyrrolidinyl)ethoxy)-17 beta -(4-pyridazinyl1)-17
alpha -methoxy-5 beta -androstan-14 beta -ol, 3 beta -(2-(1-Pyrrolidinyl)ethoxy)-17 beta
-(4-pyridaziny1)-17 10 alpha -(3-amino-propoxy)-5 beta -androstan-14 beta -ol; 14 beta, 17 alpha
-Dihydroxy-17 beta -(4-pyridazinyl)-5 beta - androstan 3-one;  3-Guanidinoimino-17 beta -(4
yridazinyl)-5 beta -androstanel4 beta, 17 alpha - dl0| 1514 beta, 15 beta -Epoxy-17 beta -(3-furyl)-5
beta -androstane- 3 beta, 17 alpha -diol; 3 beta -(2-Hydroxyethoxy)-14 beta, 15 beta -epoxy-17
beta -(3- furyl)-5 beta -androstan-17 alpha -or; 3 beta -(3-Aminopropoxy)-14 beta, 15 beta
-epoxy-17 beta -(3- 20 fury1)-5 beta -androstan-17 alpha -01; 3 beta -(2-(1-Pyrrolidinyl)ethoxy)-14
beta, 15 beta -epogy-1deta -(FFusyhirrobeisoarerosian-beapha (9lfuryd)bsta beta -
-(3-(1-Pyrrolidinyl)propoxy)-14 beta, 15 beta -epoxy-17 beta -(3-furyl)-5 beta -a adrostan-17 alpha -ol;
3 beta -(2-(bRaredigimé)athosy)d,7 el pBAuniinil7 alpha - methoxy-14 beta, 15 beta -epoxy-5 beta
-androstane; 17 alpha -Hydroxy-17 beta -(3-furyl)-14 beta, 15 beta -epoxy-5 beta
-androstan-3-one; 33-tatanidifbiMidrabetn o3 ianyt)-17 bétatd 5 At uepdxy5 beta -androstan-17
alpha -01; 14 beta, 15 beta -Epoxy-17 beta -(4-pyridazinyl)-5 beta - androstane-3 beta, 17 alpha
-dio1l; amutthees Scalpha 4 dratatiyes al tiiesabdia jdentified 3 beta 10 derivatives and also the
corresponding 3 alpha and 3 beta thioderivatives where Y = S. BACKGROUND OF THE INVENTION
Restendsis is an obsthadtive-[Esidn BY thelvdssel)tatdrggueiitlybeteurs(Sotfowing Surigety with
mechanical angioplasty balloon (PTCA) 15 or after endoartherectomy, performed for artery disease or
organ transpladiapiane- Irhisgiocégsdlahbeeniobnsidered a result of a succession of events: a)
endothelial cells damage b) elastic recoil after the stretching of the artery c) neointimal hyperplasia due
to proliferation 20 énbiRyrdfionof VaBruralishiaptiprnmretey keilqama)detaodétifig shd contraction
of artery (Austin GE et al. J. Am. Coll. Cardiol. 6: 369-75, 1985). In particular the neointimal
hyperplasia feR§sa o aiedinsapactonstmjurdParbs afiPIs the result of platelet and

3 beta -(3-(1-Pyrrolidinyljpropoxy)-17 beta -(3-furyl)-5 beta

i

10 androstane-14 beta, 17 alpha-diol;

3 beta -(2-(1-Imidazolyljethoxy)-17 beta -(3-furyl)-5 beta

androstane-14 beta, 17 alpha —diol;

3 beta -(2-(2-Imidazolin-2-yljethoxy)-17 beta -(3-furyl}-5 beta

androstane-14 beta, 17 alpha -diol;

15 3 beta -(2-(2-Amidino)ethoxy)-17 beta -(3-furyl)-5 beta

androstane-14 beta, 17 alpha —diol;
3 beta -(2-(2-(1-Pyrrolidinyljethoxyjethoxy)-17 beta -(3-furyl}-5

beta -androstane-14 beta, 17 alpha —diol;

3 beta -(2-Guanidinoethoxy)-17 beta -(3-furyl}S beta

20 androstane-14 beta, 17 alpha —diol;

i

3 beta -(3-Guanidinopropoxy)-17 beta -(3-furyl)-5 beta

androstane-14 beta, 17 alpha —diol;

3 beta -{3-Amino-2-hydroxypropoxy)-17 beta -(3-furylj-5 beta

androstane-14 beta, 17 alpha —diol;




9 leukocyteactivation besidesthe proliferationof SMC. Phai macological inhibition of restenosis often
failed when drugs were administered by systemic delivery (Karthikeyan G and Bhargava B Curr. Opin.
Cardiol. 19: 500-9. 2004). 5Moreover, restenosis after angioplasty or endoartherectomy are due to
damaged intima cells; angioplasty or endoartherectomy initiates a number of responses in the vessel
wall including cellular migration, proliferation, and matrix accumulation, all of which contribute to
neointima formation and restenosis (Malik N et al; 10 Circulation 1998 Oct 20; 98 (16): 1657-65).
Inducing apoptosis may be beneficial also to reverse vascular disease, as pulmonary vascular disease
(Cowan K. N. et al. Circ. Res, 1999 May 28; 84 (10): 1223- 33). A significant improvement in the
prevention of restenosizhas 1pbeeniealizfRebniBd gimplang%@ of @ Felyfs sterkat the site of
surgery (Sigwart U et al. N. Engl. J. Med. 316: 701-716, 1987). In addition, the implantation of a stent
offers the oppafittytatevehide diugyledaihathigigh a slow release (Laroia ST and Laroia AT Cardiol.
Rev. 12: 37-43, 2004). 20The present invention also relates to 17beta-(3-furyl) and (4-
pyridaziny1)-5beta] 14betar-an(BoBiang derivativsis as-nhibltersyoborpatdfibrasidr udivgkidney
fibrosis, heart fibrosis, pancreas fibrosis, lung fibrosis, vascular vessel fibrosis, skin fibrosis, bone
marrow fibrasisaliviet filresisdasid the like. 10 Acute or chronic lesion of the organs can be
developed by a variety of factors including noxious materials such as virus, chemicals and
undernburishmentl Ethatal i arFextyémely popdm h€patdtopymrandl oapljead dayy -cirrbesss of the liver
upon prolonged exposure. In fact 20% of chronic alcoholics will eventually experience cirrhosis. The
process of cimndbsis tefrthedivmtmy K dsecdsenbslof steps beginning with fatty infiltration which leads to
necrosis or cell death, then fibrosis which in turn leads to cirrhosis. 10Cirrhosis is not only the terminal
stage of chronic livEf did¥tees ddciagyiral 6r alighviic hépaaitsiimprrappioghessestaighly frequently
to hepatocellular carcinoma. Liver fibrosis is thought to be an outcome of excess deposition of
extracellulagigiitsdesach fstalldgeMaiaing 0k repair of liver tissue when the 15 balance is lost
between hepatocyte necrosis triggered by an external factor, such as a virus and alcohol, or an
internal factor invoﬁli@@%t&%ﬂ%ﬁ&ﬁﬁﬁé@ﬁ@lﬁﬁ&ﬁéﬁﬁwhﬁéﬁ%rafi%Tflﬁé‘Yﬁ)aiWaiPrlIIR}é?functions. At
the cellular level, hepatocyte disorders and necrosis activate Kupffer's cells, endothelial cells and the
like, s&%atW&@ﬁYéipﬁﬁE&r@ﬁ%&%ﬁ?gﬁéﬁ’@@iﬂa‘r%l'released from the activated Kupffer's cells and

endothelial cells. It is considered that those factors then activate Hepatic stellate cells as the main
factor of liver fibrogls, %tﬁmt]crélltﬂ&}é‘?owiﬁ%g'géﬂgéféﬁ ]cﬁé@l@%]r@)%ﬁbdjred?eﬁ ~(Sgven in

organs such.as the lungs, kidneys, heart, pancreas, and skin, similarly to the liver, it is believed that
fibroblas_ts g}fﬂﬂyg_#hﬁé%ﬁ@ﬁéﬁ(&%?&r}g Zl?ﬁ[gtr'o ;a_l cells specific to the individual organs (kidn(_ay
T el e e e A o R R aspler e
-androstan-14 beta —ol;
15 14 beta, 17 alpha -Dihydroxy-17 beta -(3-furyl)-5 beta -
androstan-3-one;
3-Guanidinoimino-17 beta -(3-furyl)-5 beta -androstane-14
beta, 17 alpha —diol;
17 beta -(4-Pyridazinyl)-5 beta -androstane-3 beta, 14 beta, 17
20 alpha —triol;
3 beta -(2-Hydroxyethoxy)-17 beta -(4-pyridazinyl}5 beta -
androstane-14 beta, 17 alpha —diol;
3 beta -(3-Aminopropoxy)-17 beta -(4-pyridazinyl)-5 beta -

androstane-14 beta,17 alpha —diol;



17-(3-Furyl) and (4-pyridaziny)-5 beta, 14 beta-androstanc derivative are known compound.
10EP0583578B1 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 heart
failure and hypertension. EP0590271B1 describe75 17-aryl and 17-heterocyclyl1-5 alpha, 15 14 beta
-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. EP
0590272B1 describes 17-Aryl and 17-heterocyclyl-5 beta, 14 beta-androstane derivatives and their
use for the treatment of 20 cardiovascular disorders such as heart failure and hypertension. None

of the pubIicationsgabg\éqg{neq@opgqa@mﬂ%q)@ﬁq&{sﬁjﬂ%e@@t}ﬂbe@:@gqifgatgm@,gegvatives for
afte

the prevention and/or treatment of restenosis r angioplastic or endoarthercctomy and organ

fibrosis. 12hetd o flatrodphermacsattical agenis effetipie as an organ fibrosis inhibitor have been
sold on the market. Therefore, the development of a pharmaceutical agent with a significant direct

efficacy on organ fibrogisds nge(iedPpit i ihiatetppe@posijpdtof thetaregdnpinvieidian e sise of a
compound of formula (1), 10(1) wherein the meaning of the substituents is mentioned above, for
the preventibater traadmestiaicestehesis, 17 alpba futibgr object of the present invention the use of a
15 compound of formula (1) for the prevention or treatment of diseases due to organ fibrosis.

Preferréd examplekof speifid 4dfmpbatriasyof- formalall arSsetedtecfromakig) gtoupetansisting of: 17
beta -(3-Furyl)-5 beta -androstanc-3 beta, 14 beta, 17 alpha 20-triol; 3 beta -(2 -Hydroxyethoxy)-
17 beta -(3-funylrp S dveta driutrtstalve-batbetaliol, alpha -diol; 13
3 beta -(2-(1-Pyrrolidinyl)ethoxy)-17 beta -(4-pyridazinyl)-17
alpha -methoxy-5 beta -androstan-14 beta —ol;
3 beta -(2-(1-Pyrrolidinyl)ethoxy)-17 beta -(4-pyridazinyl)-17
10 alpha -(3-amino-propoxy)-5 beta -androstan-14 beta —ol;
14 beta, 17 alpha -Dihydroxy-17 beta -(4-pyridazinyl}-5 beta -
androstan-3-one;
3-Guanidinoimino-17 beta -(4-pyridazinyl)-5 beta -androstane-
14 beta, 17 alpha -diol;
15 14 beta, 15 beta -Epoxy-17 beta -(3-furyl)-5 beta -androstane-
3 beta, 17 alpha —diol;
3 beta -(2-Hydroxyethoxy}-14 beta, 15 beta -epoxy-17 beta -(3-
furyl)-5 beta -androstan-17 alpha —ol;
3 beta -(3-Aminopropoxy}-14 beta, 15 beta -epoxy-17 beta -(3-
20 furyl)-5 beta -androstan-17 alpha —ol;
3 beta -(2-(1-Pyrrolidinyl)jethoxy)-14 beta, 15 beta -epoxy-17
beta -(3-furyl)-5 beta -androstan-17 alpha —ol;
3 beta -(3-(1-Pyrrolidinyl)propoxy)-14 beta, 15 beta -epoxy-17

beta -(3-furyl)-5 beta -androstan-17 alpha -ol;




3 beta -(2-Aminoethoxy)-17 beta -(3-furyl)-5 beta andros tanel4 beta, 17 alpha -diol; 3 beta
-(3-Aminopropoxy)-17 beta -(3-furyl)-5 beta - androstane-14 beta, 17 alpha -diol; 53 beta
-(2-Methylaminoethoxy)-17 beta -(3-furyl1)-5 beta - androstane-14 beta ,17 alpha -diol; 3 beta
-(2-(1-Pyrrolidinyl)cthoxy)-17 beta -(3-furyl)-5 beta - androstane-14 beta, 17 alpha -did; 3 beta
-(2-(3-(1-Pyrrolidinyl)propoxy)ethoxy)-17 beta -(3§fury1)- 10 5 beta -androstane-14 beta, 17 alpha -diol;
3 beta -(3-(1-Pyrrolidinyl)propoxy)-17 beta -(3-furyl)-5 beta - androstane-14 beta, 17 alpha-diol; 3
beta -(2-(1-1midazolyflethoxy)-17 beta -(3-furyl1)-5 beta - androstane-14 beta, 17 alpha -diol; 153 beta
-(2-(2-1midazolin-2-y1)ethoxy)-17 beta -(3- furyl) -5 beta - androstane-14 beta, 17 alpha -diol; 3

beta -(2-(2-Amiding) efbexy) 37 beta, r3 i WOW 14 betay 1}7@@331@@'; 3
beta -(2-(2-(1- Pyrrollcllnyl)ethoxy)ethoxy) 17 eta uryl) -5 20 beta -androstane-14 beta, 17 alpha

-diol; 3 h@i@th@qﬁmantsémeﬂ@b@taﬂe@iﬁy(% iveral)abgta s @iskostane-14 beta, 17 alpha -diol;
3 beta -(3-Guanidinopropoxy)-17 beta -(3-furyl1)-5 beta - androstane-14 beta, 17 alpha -diol; 14 3

beta -(3-Amino-2-hydepipropaxyiroketa 7(BHbtey 1)S-hetgl)-antrostanet theta,-Epalphd-diol; 3
beta -(2,3-Diaminopropoxy)-17 beta -(3-fury1)5 beta androstane-14 beta, 17 alpha -diol; 517 beta
-(3-Furyl)- Besiphanteiboxy-Bbetee:androstane-3 beta, 14 beta -diol; 17 beta -(3-Fury1)-17 alpha
-(2-(1-pyrrolidinyl)ethoxy)-5 beta androstane-3 beta, 14 beta -diol; 17 beta -(3-Fury1)-17 alpha
-(3-amitiopropoxy B5Meatanif iandrostend-3 hetta I4bétaviiol4 bathetd S(2>ErPyenobdimydethoxy)-17
beta -(3-fury1)-17 alpha - methoxy-5 beta -androstan-14 beta -ol; 3 beta, 17 alpha
-Bis(2-(1-pybetiirg) ditooxtyprt-2 Beadp{® fiody1)-5 beta -androstan-14 beta -01;
14 beta, 15 beta -Epoxy-17 beta -(4-pyridazinyl)-5 beta -
androstane-3 beta, 17 alpha —diol;
and the 3 alpha derivatives of the above identified 3 beta
10 derivatives and also the corresponding 3 alpha and 3 beta
thioderivatives where Y = S.
BACKGROUND OF THE INVENTION
Restenosis is an obstructive lesion of the vessel that frequently
occurs following surgery with mechanical angioplasty balloon (PTCA)
15 or after endoartherectomy, performed for artery disease or organ
transplantation.
This process has been considered a result of a succession of
events: a) endothelial cells damage b} elastic recoil after the
stretching of the artery c¢) neointimal hyperplasia due to proliferation
20 and migration of vascular smooth muscle cells (SMC) d) remodelling
and contraction of artery (Austin GE et al. J. Am. Coll. Cardiol. é:
369-75, 1985).

In particular the neointimal hyperplasia leads to the re-

obstruction of injured artery and is the result of platelet and




153 beta, 17 alpha -Bis(3-aminopropoxy)-17 beta -(3-furyl)-5 beta -androstan-14 beta -ol; 14 beta,
17 alpha -Dihydroxy-17 beta -(3-fury I)-5 beta - and rostan-3-one; 3-Guanidinoimino-17 beta
-(3-fund) -5 beta -androstane-14 20 beta, 17 alpha -dio1; 17 beta -(4-Pyridazinyl)-5 beta
-androstane-3 beta, 14 beta, 17 alpha -triol; 39beta -(2-Hydroxyethoxy)-17 beta -(4-pyridaziny1)5
beta - androstane-14 beta, 17 alpha -diol; 15 3 beta -(3-Aminopropoxy)-17 beta -(4-pyridaziny1)-5
beta - androstane-14 beta,17 alpha -diol, 3 beta -(2-(1-Pyrrolidinyl)ethoxy)-17 beta
-(4-pyridaziny1)-5 beta -androstane-14 beta, 17 alpha -diol; 53 beta -(3-(1-Pyrrolidinyl)propoxy)-17
beta -(4-pyridazinyl1)-5 beta -androstane-14 beta, 17 alpha -diol; 17 beta -(4-Pridaziny1)-17 alpha

-(3-aminoprepdxyr-prbeta astigrostine-3betaddd betargliol; prolifeddigtmn-(2-bf SMC.
1-Pyrrolidinyl)ethoxy)-17 beta -(4-pyridaziny1)-17 10 alpha -methoxy-5 beta -androstan-14 beta -01,

3 beta -(2-(PRymoliginyh gtbaxy jrifibéto {4 ricazisybyly aflem-(Badleinosdiepoxy)bdieta
-androstan-14 beta -at; 14 beta, 17 alpha -Dihydroxy-17 beta -(4-pyridaziny1)-5 beta -
androstan-3xare; 158G uaistimeuininoyl 7 bettefdipyridalvgdy)-5 (fetatiaiidrpataneGl4dweth, 17 alpha
-diol; 14 beta, 15 beta -Epoxy-17 beta -(3-furyl)-5 beta -androstanc3 beta, 17 alpha -diol; 3
beta -(2-HydBbayrethosy K4 betaOrs hetdanmoly-19 :be0-(8- 20€#y1)-5 beta -androstan-17 alpha -ol;
3 beta -(3-Aminopropoxy)-14 beta, 15 beta -epoxy-17 beta -(3- furyl)-5 beta -and rostan-1 7 alpha -ol;
3 beta §2-(1-PyrroVdinghetioxs)sidmesss HBisstangiopyatthetn ef3doarihstestoraydeostan-17
alpha -ol; 16 3 beta -(3-(1-Pyrrolidinyl)propoxy)-14 beta, 15 beta -epoxy-17 beta -(3-fury1)-5 beta
-androstan-@P@lpta -dgmaged intima cells; angioplasty or endoartherectomy
initiates a number of responses in the vessel wall including cellular
migration, proliferation, and matrix accumulation, all of which
contribute to neointima formation and restenosis (Malik N et al;
10  Circulation 1998 Oct 20; 98 (16): 1657-65). Inducing apoptosis may
be beneficial also to reverse vascular disease, as pulmonary vascular
disease (Cowan K. N. et al. Circ. Res. 1999 May 28; 84 (10): 1223-
33).
A significant improvement in the prevention of restenosis has
15 been realized with the implantation of a polymer stent at the site of
surgery (Sigwart U et al. N. Engl. J. Med. 316: 701-716, 1987). In
addition, the implantation of a stent offers the opportunity to vehicle
drugs locally through a slow release (Laroia ST and Laroia AT
Cardiol. Rev. 12: 37-43, 2004).
20 The present invention also relates to 17beta-(3-furyl) and (4-
pyridazinylj-Sbeta, 14beta-androstane derivatives as inhibitors of
organ fibrosis, including kidney fibrosis, heart fibrosis, pancreas

fibrosis, lung fibrosis, vascular vessel fibrosis, skin fibrosis, bone

marrow fibrosis, liver fibrosis, and the like.




3 beta -(2-(1-Pyrrolidinyl)ethoxy)-17 beta -(3-fury1)-17 alpha - methoxy-14 beta, 15 beta -epoxy-5 beta
-androstane; 517 alpha -Hydroxy-17 beta -(3-furyl)-14 beta, 15 beta -epoxy-5 beta -androstan-3-one;
3-Guanidinoimino-17 beta -(3-furyl)-14 beta, 15 beta -epoxy-5 beta -androstan-17 alpha -ol; 14 beta,
15 beta -Epoxy-17 beta -(4-pyridaziny1)-5 beta -IZOLO androstane-3 beta, 17 alpha -diol; or the 3 alpha
derivatives of the above identified 3 beta derivatives and also the corresponding 3 alpha and 3 beta
thioderivatives where Y =S.  The most preferred example of specific compound according to the
present invention is 17 beta -(3-Fury1)-5 beta -androstane-3 15 beta, 14 beta, 17 alpha -triol, in the
following mentioned as "rostafuroxin”. It is a further object of the present invention the use of a

compound of formpia {1 ferrthenperparatiamef amedicarreahiordhe tisatanent Rfrkstiigtiye vascular
lesions following vascular surgery, 20 such as for example after angioplasty, percutaneous

transluminay,getetaryoindiailasty (RICAdiBypasgiaiing rerdaribesectany or séent-implantation.
Preferably the pathological conditions to be treated according to the invention are restenosis after

angioplasticcbreafierp cleatthatdetony rish mdtis. a further object of the present invention the use of
a compound of formula () for the preparation of a medicament for the prevention or treatment of
diseases due to orgéndibodsis such astikidnely fiprosia tuecioadiatetic nephtopathylead to
glomerulonephritis, or 5 nephrosclerosis; heart fibrosis due to chronic coronary insufficiency or aging;
pancreés filrosisakie toHativeediediseasms; lpnglibnest duepmsiung. dikeasast vasilaoiessel
fibrosis due to vascular degenerative diseases such as arteriosclerosis or restenosis after vascular
disobliteratioh foltowirdcobrohagy Witpass sirielly sexiptdisarcatamadussisan e paiossonary
angioplasty (PICA) or shunt insertion; skin fibrosis; bone marrow fibrosis; liver fibrosis due to virus and
alcoholic chedridriibpatitis)indhealbatiolio sedaeshapiaitic INA ST peirirgie ahtlivelt Baisddy: and other
organs fibrosis due to diseases such as pachyderma, keloid and systemic sclerosis. 15 It is a further

object of thépretativerfivila lergsodconeeanaisoh aedeatiferidifiohbspsit ciiackascular

lesions following vascular surgery, comprising administering a therapeutically effective amount of a
compound dR¥éHATIASRATHE Eimhesdfapeutically effective amount” as used herein refers to an 20
amount of a therapeutic agent needed to treat, ameliorate a targeted disease or condition, or to exhibit
a detetfable theraPdbfic@Hects e pridisd BRedfrEHRBLNBIERE hohar Eiet Wiltdepend upon

the severityﬁ%{ the disease state, general hea subject, age, weight, and gender of the subject,

th of the
diet, time arfi FRARRH S &8 dH tr%ﬁoﬁi %&ﬂ%n%%?c?&ﬁ?s)%&cﬂ sendEvitiestand
tolerance/re e tq therapy., This amount can he determined by routipe expetimentation and is
withim the A P B QO RRI Rt CORETREr abgen LT 0B emg 6 20
mg. 5 preferably 9oma oS mg. most preferanly s malo 10.me.of s compound of fprmuia (.
preferred is rostariroxin: Dosage treatmént may be a single dose schedulé or a multiple dose
schedule, a?ﬁ?artclhira%éostﬁ%@@ss '%'%Ag%%e@ﬁﬁng the repair of liver tissue when the

15  balance is lost between hepatocyte necrosis triggered by an external
factor, such as a virus and alcohol, or an internal factor involving
autoimmune abnormality, and liver regeneration to maintain liver
functions. At the cellular level, hepatocyte disorders and necrosis
activate Kupffer's cells, endothelial cells and the like, so that TNF-

20 .alpha., TGF-.beta., and PDGF are released from the activated
Kupffer's cells and endothelial cells. It is considered that those
factors then activate Hepatic stellate cells as the main factor of liver

fibrosis, so that cellular growth and collagen synthesis are triggered.




Compositions may be administered individually to a patient or 10 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 15 therapeutic agents such as liposomes, provided that the carrier does
not itself induce the production of antibodies harfful to the individual receiving the composition, and
which may be administered without undue toxicity. Suitable carriers may be large, slowly metabolised
20 macromolecules such as proteins, polysaccharides, polylactic acids, polyglycolic acids, polymeric
amino acids, amino acid copolymers and inactive virus particles. 19 A thorough discussion of
pharmaceutically asgeptahlesatigss inrvailablerire Remngtanahbasmacaiticabaaiensss, (Mack Pub.
Co., N. J.1991). Pharmaceuticallyacceptablecarriersintherapeutic 5 compositions may additionally
contain liquigssusthias Watelaspling, iyceredantd ethpeoleveldlitinnaliybavkiiaryssuksianees, such as
wetting or emulsifying agents, pH buffering substances, and the Like, may be present in such
compositioris, $hehipailied enable hesphadnacaviticsl cetipasiiarisito fee fhemulatieddsdtablets, pills,
10 dragees, capsules, liquids, gels, syrups, slurries, suspensions, and the like, for ingestion by the
patient.  Q@uemnfor(ridated, the campaditorissof teminmventionstail becadadinistered dipsty to the
subject. The subjects to be treated can be animals; in particular, human subjects can be treated. 15
The medicameént aib this ineérgianvtiayaredadrtinisteled oy anytmixnben thesited incltolinhebut not
limited to, oral, intravenous, intramuscular, intra-artcrial, intramcdullary, intrathecal, intraventricular,
transdermaktirtrahstinanepuscapplicativheksubsutisebiusg itirapericmmeaty dmanasadregateral, topical,
20 sublingual, rectal means or locally on the diseased tissue after surgical operation. The compound of
the inventiofiliggi@lso be applied (coated) on the stent even incorporated into a controlledrelea se
matrix. 20 Discussion of the drawings = The drawings show the effect of rostafuroxin (1) in the
prevention of resteh6di8-afterdhdearthetécrimidinais andPRis rafs (RefraRIRASHERE staining,
10x magnification); and (2) in the 5 prevention of liver fibrosis in rats (Trichrome stain, 200X
magnificatidh§Tivatigerar ek eross SeriBAWRMHS carotid not injured of a rat not treated. Figure 1
(B) cross-section of MI-IS carotid injured, harvested 10 30 days after surgery, of a rat treated orally
with M&hocel 0.5%F05ERareeBl) G6ssdb&on hfiHS ot HinRta KRar/BstdU0v sy s after

surgery, of a rat treated orally with Rostafur%xin 100 kg/kg. Figur%Z(A) cross-section of MNS
carotid not iﬁ}ﬁ?@a drga{cggngpﬁ%%dgpp ication, a process for thelr preparation

and their use for the treatment of cardiovascular disorders such as
heart failure and hypertension.
EP0590271B1 describes 17-aryl and 17-heterocyclyl-5 alpha,
15 14 beta -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.
EP 0590272B1 describes 17-Aryl and 17-heterocyclyl-5 beta,
14 beta-androstane derivatives and their use for the treatment of
20 cardiovascular disorders such as heart failure and hypertension.
None of the publications above mentioned disclose the use of
the Sbeta, 14beta-androstane derivatives for the prevention and/or
treatment of restenosis after angioplastic or endoartherectomy and

organ fibrosis.




Figure 2 (B) cross-section of MNS carotid injured, harvested 30 days after surgery, of a rat treated
orally with Methocel 0.5%.  Figure 2 (C) cross-section of MNS carotid injured, harvested 30 days
after surgery, of a rat treated orally with Rostafuroxin 20 100 Rg/kg.  Figure 3 shows normal staining
patterns of the liver in control rat (Ctr. group).  Figure 4 shows that CC14 liver injury induces
remarkable hcpatocellular damage which in turn Ktimulates the onset of a 21 complex wound healing
process, leading to hepatic fibrosis (Ctr. LF group). Figure 5 shows that in Rostafuroxin treated
animals (RLF group), less extended tissue damage is associated to a minor degree 50f liver fibrosis.
Figure 6 shows normal staining pattern of the liver in control rat (Ctr. group): score 0. Figure 7

shows the histologieal appearanse ghiuehHem MoECldrated mats (Gt 4F arRUPyYsHYfibrotic

lesions of moderate 10 degree: score 2. Figure 8 shows the histological appearance of liver from

two CC14 rats foateshwithiRostafiexe &b Imakg asttRLmaraw), with fibrotic lesions of mild degree:
score 1. The following non-limiting examples further illustrate the 15 invention. EXAMPLE 1

To test the activityphéhefeaepededpithpiprentienioathshuenantontot s¢sterasiswiter a
endoartherectomy, spontaneous hypertensive MHS rats with genetic arterial hypertension (Bianchi 20
G., Barber Biignifieselt dir&errefiiBadhne Miaghypiiensive stratadédats. Genetic Model of
Hypertension. 1994; 22: 457-460) were used. MHS rats are available at Prassis Research Institute,
Sigma-fawu, Italy. 22 is Tergforpseaf bitayt -ofd MR Dratscmeréroratlyiveatdteby gavafia with
vehicle (Methocel 05.%) or Rostafuroxin (100 g/kg) for 6 weeks. After this period rats were subjected
to the vascutarrsprginadiinjfifpacookalify, to the protocol listed below. After surgical 5 injury, rats were
maintained under treatment either with vehicle or Rostafuroxin for further 30 days and then sacrificed
for carotid artery sampling. Some post- surgery mortality was observed in the two rat strains. The final
number of rats used for the histological carotid analysis was; MRS vehicle=7, MRS Rostafuroxin= 9.
10Vascular iniury The carotid surgical injury model psed®R'MRS and MNS rat is described in J.
Cell. Physiol. 2001; 186:307-313.  Briefly, a plas canlon clamp for coronary artery bypass
grafting was placed for 10 seconds on the catofidartery rder to

10 (I)

wherein the meaning of the substituents is mentioned above,
for the prevention or treatment of restenosis.
It is a further object of the present invention the use of a
15 compound of formula (I) for the prevention or treatment of diseases
due to organ fibrosis.
Preferred examples of specific compounds of formula (I) are
selected from the group consisting of:
17 beta -(3-Furyl)-5 beta -androstane-3 beta, 14 beta, 17 alpha
20 —triol;
3 beta -{2-Hydroxyethoxy)-17 beta -(3-furyl)-5 beta -

androstane-14 beta, 17 alpha —diol;




15 cause a crushing lesion to vessel. At the same point where the clamp was applied, a 0.5 mm
longitudinal incision was performed on the full thickness of the carotid artery. The incision did not cross
to the other side of vessel. Hemostasis was obtained with a single aciventitial 8.0-gauge polypropylene
stitch. Once bleeding stopped, 20 the carotid art?{y was carefully examined and blood pulsation was
checked distally to the incision. Histological analysis Carotid arteries were taken 30 days after
injury. Rats were anaesthetized and carotids were dissected free from the surrounding 23 tissues.
Through thoracotomy, the left ventricle of the beating heart was cannulated with a blunt syringe. The
syringe was held in place by a ligature in the ascending aorta. The vessels were perfused at
physiological presguts:fisst (@it sadinectnihihe efflusrtangs daay] b arstienpedsiaafixed with 4%
buffered (pH 7) formaldehyde. An incision in the right atrium served as outflow tract. Before switching
to formaldehytiéehe desegpiing-thieiacic aorta was clamped. Tissue samples were taken 20 min after
perfusion. Samples were further fixed in 4% formaldehyde o.n., dehydrated and finally embedded in 10
paraffin. Cross-se@tionbd&pm)-iieraA staiogd aithsdyeridtoxiatarceIeftatpltic fibéreanalysis. For
each injured carotid, at least 60 serial cross-sections were observed under a light microscope at 20 x
magnificatiom; dmagtesore iy tmd phetigraphgingre performed using Leica IM 1000 15 System
(Leica, Wetzlar, Germany). The sections of injured carotids showing maximal remodelling and
prolifer&tive phendinehataere tddhdtloslandifuvttdrcanglylzéd. betmen @rduneglidl atestawere
measured using the Leica IM 1000 software (Leica, Eleerbrugg, Switzerland). The former was 20
defined as tAB@rea tetdoddd istintdriat kthsticialina, while the latter was defined as the area
enclosed between the external and internal elastic laminae. In order to reduce individual rat variability,
the lumen and thedndifafardas (@t Basralkhitanlieiiogavield nbetalizéd Withyldspebatfthe
contralateral uninjured carotid. For 24 each contralateral uninjured carotid, at least 10 sections were
analyzed anﬂlﬁé%\?@#&%elﬁ\élﬁéaanbmﬁ‘#@h%ﬁ%@%ere calculated. Measurements were performed by

two independent observers. The results obtained are reported in the following Table 1 and 5 Figure
1(A-C) 3 beta -(2-(3-(1-Pyrrolidinyl)propoxy)ethoxy)-17 beta -(3-furyl)-

10 5 beta -androstane-14 beta, 17 alpha —diol;
| 3 beta -(3-(1-Pyrrolidinyljpropoxy)-17 beta -(3-furyl)-5 beta -
androstane-14 beta, 17 alpha-diol;

3 beta -(2-(1-Imidazolyl)jethoxy)-17 beta -(3-furyl)-5 beta

androstane-14 beta, 17 alpha —diol;

15 3 beta -(2-(2-Imidazolin-2-yljethoxy)-17 beta -(3-furyl})-5 beta

{

androstane-14 beta, 17 alpha —diol;

i

3 beta -(2-(2-Amidinojethoxy)-17 beta -(3-furyl)-5 beta
androstane-14 beta, 17 alpha —diol;
3 beta -(2-(2-(1-Pyrrolidinyl)ethoxyjethoxy)-17 beta -(3-furylj-5

20 Dbeta -androstane-14 beta, 17 alpha —diol;

3 beta -(2-Guanidinoethoxy)-17 beta -(3-furyl)5 beta

androstane-14 beta, 17 alpha —diol;

1

3 beta -(3-Guanidinopropoxy)-17 beta -(3-furyl)-5 beta

androstane-14 beta, 17 alpha —diol;




TABLE 1 Morphometric measurements of the carotid lumen area of 10 spontaneous
hypertensive MHS rats. Animal n Injured/ Uninjured carotid ratio Methocel 0.5% Rostafuroxin 100
kg/kg 1 0.650.902 0,48 0.8930.410.8640.350.8350.310.816

14

3 beta -(3-Amino-2-hydroxypropoxy)-17 beta -(3-furyl)-5 beta -

androstane-14 beta, 17 alpha —diol;

3 beta -(2,3-Diaminopropoxy)-17 beta -(3-furyl}5 beta
androstane-14 beta, 17 alpha —diol;
5 17 beta -(3-Furyl)-17 alpha -methoxy-5 beta -androstane-3

beta, 14 beta ~diol;

17 beta -(3-Furyl)-17 alpha -(2-(1-pyrrolidinyl)ethoxy)-5 beta

androstane-3 beta, 14 beta —diol;

i

17 beta -(3-Furyl}-17 alpha -(3-aminopropoxy)-5 beta
10 androstane-3 beta, 14 beta —diol;

3 beta -(2-(1-Pyrrolidinyljethoxy)-17 beta -(3-furyl)-17 alpha

methoxy-5 beta -androstan-14 beta —ol;
3 beta, 17 alpha -Bis(2-(1-pyrrolidinyl)ethoxy)-17 beta -(3-
furyl)-5 beta -androstan-14 beta —ol;
15 3 beta, 17 alpha -Bis(3-aminopropoxy)-17 beta -(3-furyl)-5 beta
-androstan-14 beta —ol;
14 beta, 17 alpha -Dihydroxy-17 beta -(3-furyl})-5 beta -
androstan-3-one;
3-Guanidinoimino-17 beta -(3-furyl)-5 beta -androstane-14
20 beta, 17 alpha —diol;
17 beta -(4-Pyridazinyl)-5 beta -androstane-3 beta, 14 beta, 17
alpha —triol;
3 beta -(2-Hydroxyethoxy)-17 beta -(4-pyridazinyl)}5 beta -

androstane-14 beta, 17 alpha —~diol;




0.230.66 0.22 0.548 0.36 9 0.25 mean 0.379 0.680 SD 0.057 0.081 Student't test p< 0.0094
The results reported in Tablel/Figure 1 (A-C) show that the compound of the invention reduced in
statistically significant 15 manner (-43%) the arterial restenosis in MHS rats with arterial hypertension.

15

3 beta -(3-Aminopropoxy)-17 beta -(4-pyridazinyl)-5 beta -
androstane-14 beta,17 alpha —diol;
3 beta -(2-(1-Pyrrolidinyl)ethoxy)-17 beta -(4-pyridazinyl)-5
beta -androstane-14 beta, 17 alpha —diol;
5 3 beta -(3-(1-Pyrrolidinyl)propoxy)-17 beta -(4-pyridazinyl)-5
beta -androstane-14 beta, 17 alpha -diol;
17 beta -(4-Pridazinyl)-17 alpha -(3-aminopropoxy)-5 beta -
androstane-3 beta, 14 beta —diol,;
3 beta -{2-(1-Pyrrolidinyl)ethoxy)-17 beta -(4-pyridazinyl}-17
10 alpha -methoxy-5 beta -androstan-14 beta —ol,;
3 beta -(2-(1-Pyrrolidinyljethoxy}-17 beta -(4-pyridazinyl)-17
alpha -(3-amino-propoxy)-5 beta -androstan-14 beta —ol;
14 beta, 17 alpha -Dihydroxy-17 beta -(4-pyridazinyl)-5 beta -
androstan-3-one;
15 3-Guanidinoimino-17 beta -(4-pyridazinyl)-5 beta -androstane-
14 beta, 17 alpha —diol;
14 beta, 15 beta -Epoxy-17 beta -(3-furyl)-5 beta -androstane-
3 beta, 17 alpha —diol;
3 beta -(2-Hydroxyethoxy)-14 beta, 15 beta -epoxy-17 beta -(3-
20 furyl)-5 beta -androstan-17 alpha -ol;
3 beta -({3-Aminopropoxy)-14 beta, 15 beta -epoxy-17 beta -(3-
furyl)-5 beta -androstan-17 alpha -ol;
3 beta -(2-(1-Pyrrolidinyl)ethoxy)-14 beta, 15 beta -epoxy-17

beta -(3-furyl)-5 beta -androstan-17 alpha —ol;




25 EXAMPLE 2

Animal n Methocel 0.5% Rostafuroxin 100 kg/kgli 0.941.0020.800.9530.650.93 4 0.60

10

15

20

3 beta -(3-(1-Pyrrolidinyl)propoxy)-14 beta, 15 beta -epoxy-17
beta -(3-furyl)-5 beta -androstan-17 alpha —ol;

3 beta -(2-(1-Pyrrolidinyljethoxy)-17 beta -(3-furyl}-17 alpha -
methoxy-14 beta, 15 beta -epoxy-5 beta —androstane;

17 alpha -Hydroxy-17 beta -(3-furyl)-14 beta, 15 beta -epoxy-5
beta -androstan-3-one;

3-Guanidinoimino-17 beta -(3-furyl)-14 beta, 15 beta -epoxy-5
beta -androstan-17 alpha -ol;

14 beta, 15 beta -Epoxy-17 beta -(4-pyridazinyl)-5 beta -
androstane-3 beta, 17 alpha —diol; or the 3 alpha derivatives of the
above identified 3 beta derivatives and also the corresponding 3
alpha and 3 beta thioderivatives where Y = S.

The most preferred example of specific compound according to
the present invention is 17 beta -(3-Furyl}-5 beta -androstane-3
beta, 14 beta, 17 alpha -triol, in the following mentioned as
“rostafuroxin”.

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
treatment of obstructive vascular lesions following vascular surgery,
such as for example after angioplasty, percutaneous transluminal
coronary angioplasty (PTCA), bypass grafting, endartherectomy or
stent implantation. Preferably the pathological conditions to be
treated according to the invention are restenosis after angioplastic or

after endoartherectomy;

To results reported in Example 1 were confirmed using IVINS rats without arterial
hypertension. The method used was the same as described in Example 1, 5The results obtained are
reported in the following Table 2 and Figure 2(A-C). TABLE 2
the carotid lumen area of MNS 10 rats without arterial hypertension. Injured! Uninjured carotid ratio

Morphometric measurements of




0.8350.580.806 0.560.76 7 0.53 0.75 8 0.51 0.68 9 0.49 0.59 10 0.47 0.36 11 0.45 12 0.38

17

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 diseases due to organ fibrosis such as:
kidney fibrosis due to diabetic nephropathy, glomerulonephritis, or

5 nephrosclerosis; heart fibrosis due to chronic coronary insufficiency
or aging; pancreas fibrosis due to pancreatic diseases; lung fibrosis
due to lung diseases; vascular vessel fibrosis due to vascular
degenerative diseases such as arteriosclerosis or restenosis after
vascular disobliteration following Coronary by-pass surgery and

10 percutaneous transluminal coronary angioplasty (PTCA) or shunt
insertion; skin fibrosis; bone marrow fibrosis; liver fibrosis due to
virus and alcoholic chronic hepatitis, non-alcoholic steatohepatitis
(NASH), cirrhosis and liver cancer; and other organs fibrosis due to
diseases such as pachyderma, keloid and systemic sclerosis.

15 It is a further object of the present invention a method of
treating a mammal suffering from obstructive vascular lesions
following  vascular  surgery, comprising administering a
therapeutically effective amount of a compound of formula (). The
term "therapeutically effective amount" as used herein refers to an

20 amount of a therapeutic agent needed to treat, ameliorate a targeted
disease or condition, or to exhibit a detectable therapeutic effect.

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




13 0.36 14 0.24 - Mean 0.540 0.765 SD 0.047 0.060 Student't test p< 0.0081 The results
reported in Table 2, which are statistically significant, confirmed the results obtained in Example 1. 26
EXAMPLE 3  To test the activity of the compound of the invention for the prevention and treatment
of organ fibrosis, spontaneous hypertensive MRS rats with genetic arterial hypertension (Bianchi 5 C.,
Barber B. R., Torielli L., Ferrari P. The Milan hypertenswe strain of rats. Genetic Model of
Hypertensmn 1994; 22 457-460) were used. MHS rats are available at Prassis Research Institute,
Sigma-tau, Italy. Liver fibrosis was induced by CC14 oral administration as

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,

5 preferably 0.5 mg to 15 mg, most preferably 5 mg to 10 mg of a
compound of formula (1), preferred is rostafuroxin.

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

10  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

15 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.

Suitable carriers may be large, slowly metabolised

20 macromolecules such as proteins, polysaccharides, polylactic acids,
polyglycolic acids, polymeric amino acids, amino acid copolymers

and inactive virus particles.




10 described in J. Hepatol. 1999; 30: 621-631, with minor modifications: 0.375 ml/kg of CCU%
dissolved in olive oil was administered three times per week for three weeks by oral gavage to rats
starting from the 7" week after weaning. Control rats received only the vehicle (olive oil). Rostafuroxin
treatment started 7 weeks 15 before the induction of liver fibrosis by CC14 administration
(pretreatment) and was continued during the ccld treatment for three weeks. Rostafuroxin was orally
administered at Img/kg/day, suspended in Methocel (0.5%). A total of twenty four MHS rats of 25 days
of age (weaning) were subdivided in three groups of 8 rats each: 20 the first group, considered as
negative control for liver fibrosis induction (Ctr.), was orally treated with the Rostafuroxin vehicle

(Methocel 0.5%) ajong 18 8B &IRGHREHh eke)-APH JeeEMed the Qe RihasehiFiecpt CCl4 at the

7th week after weaning for three weeks; the second group, considered as positive control for liver 27

fibrosis (Ctrid BhyyrS0sally weatad yiththerRastaftrexinivahigeiéMethorrlA:k %)aloagthe entire

period (10 weeks) and received CC14 at the 7th week after weaning for three weeks; the third group,
Rostafuroxintrgatezbwith liver fibrosis (RLF), received Rostafuroxin 5 at 1 mg/kg along the entire
period (10 weeks) and received C014 at the 7th week after weaning for three weeks. At the end of the

treatment (10th wedkriatscuwerg sveighed aodeptagdthetized withrpentdiparbitahierdipeed isampling and
organ removal. The blood was let clotted and serum separated after centrifugation and saved for 10
measuimend ofsesitivalbuniie mirlaridriihgarintsas [RLidnd AST xenaReniraadfeABX)
Automatic Hematology Analyzer. Spleen and liver were removed and weighed. Samples of the liver
median lobezlyersrohneedibtelhnozdn iAdditdomttyensamxi kepy as80stariueter Hiodheascal
measurement of the 4-Hydroxiproline liver 15 content, taken as an index of collagen deposition
(Biochem. Jwe98 0801 rmddsifdng hgeassoithe hivdfonngpsesestendes £0% bhktekiddformalin
solution for the histological analysis. Hydroxyproline measurement Hydroxyproline liver content was
determined BxafedetibpddacaTt Aital. Blobth epnBsIliiivI®E 7GRshyidastigismetifibigiotlse  Liver
tissue (0.4 g) was homogenized in 3 ml 6 N HC1 and hydrolyzed at 110 C for 24 h. After centrifugation
at 14000 rpiHer Toeemy tiosl plesTamssitieas were bruleirsdaipesapl IBNIREDHRIFE 150 pl 1N
NaHCQ3. After centrifugation at 14000 for 5 28 min, 100 I.11 of supernatant were mixed with 200 pl of
acetatéitr EARARST, pRAPEHISTBMIKETSH 8T SafriHEhasiBH1aRL0 SHRREMEIONS, A Ehrlich's

reagent was added and the mixture was incubated at 60 C for 25 min. After cooling, the absorbance

was 5 meastifed kS himERsdiony 36 e RasisMology and morphometry  For each case, the
median and the leff lobes of the ljver were subjected tq standard trimming and.embeddi rocedures;
Slides were stainedith HERAI I andNFo <o (RAS) fLibor dors o WIREBHSA RtbiSknology:
Armed Forces Institute of Pathology Published hy.th erican Reqistry of Pathol Washington,
.G 1992) SHBURISLERF L ERE Hisd MR broh o BN Fropt BSmaECVE s derecton
(Masson's Tricha{ome aslta_in1 - La&w&g{%r 1ﬁM tlg%:lsrilnSH' tot(:et%hgglo%/' ,%[éne%% orces Institute of
Pathology 1EePuBﬁIs]P1edSbyr%h% Amercan egls?ryo Affo ogy Was Ington, D.C. 1992) as well as

specificcollagen ti n ic fi IS: ' us re ﬁ]@-@ [ §1 scribed in
The J(L)FL?fnal of Higﬁ)}géelgn{lés%%%%g §1|E[o% e%%léstlry%%bo\%gél&mé? ppgg%?é?§ )ggo?i‘ﬁ{l/%? fibrosis
was qualitatiygly, seoregkon, Syius ied stingd sides s faliow P 7oA hsence;alivgelibyasis. but
normal staining pattern only;
intramuscular, intra-arterial, intramedullary, intrathecal,
intraventricular, transdermal or transcutaneous applications,
subcutaneous, intraperitoneal, intranasal, enteral, topical,
20 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.




29 1 = Mild degree, corresponding to centrilobular/periportal fibrosis, with predominantly
uncomplete septal expansion - mild focal interstitial fibrosis; 2 = Moderate degree,
corresponding to diffuse bridging fibrosis, 5 with focal nodular appearance - multifocal interstitial
fibrosis; 3 = Severe degree, corresponding to confluent fibrosis,  with diffuse nodular appearance -
severe diffuse interstitial fibrosis.  The histopa%ﬂologic findings were detected at the "ECLIPSE
EB00M"light microscope (Nikon Instruments S.p.A.), equipped with a 3CCD color video - camera JVC
"KY F55BE", connected to a personal computer. Relevant pictures were stored by the use of a
suitable analytical software for image processing and recording (ARKON, A&P 15 Software, Genos -

Ark). A quantitagbiecqaivsis efften sepraq phrosis, following the histological qualitative analysis,
was performed by digital imaging conversion of the histological pictures by a previously described

method (J. GastrogpierafrdPhdact dhdX1N289412887).040 Boietlyf aftaristaifing miththisius Red,

liver collagen content was measured by histomorphometric method. A series of pictures were made on
the whole ara®otiieoseatidrdbeiceobM- Utk . Eadbapichrecvasragalyzedl BiscemputdnNsgstem
ImageJ version 1.39 for digital image analysis. Detection thresholds were set for the red color 30 of
stained collages. (heerfirotidiaresrpsin posiiivérsiainioy wese aifiomtitesly-aett¢@dioutised and
evaluated. Relative content of collagen was calculated as a percentage of positive staining pixels on
the toteh nupbevafhiioels of théipaturditiREBULES rahe reflitislobtaimed ateneporBliK the
following Tables 3-6. Table 3 shows the body and organ weights, expressed as an index of body
weight, in tra#dgedigups) |0 TABLE 3 Rat Ctr. Methocel 0.5% Ctr. LF Methocel 0.5% RLF 1 mg/kg
0os N SW g. Spleen/bw re)
Figure 1(A) cross-section of MHS carotid not injured of a rat
not treated.
Figure 1 (B) cross-section of MHS carotid injured, harvested
10 30 days after surgery, of a rat treated orally with Methocel 0.5%.
Figure 1 (C) cross-section of MHS carotid injured, harvested
30 days after surgery, of a rat treated orally with Rostafuroxin
100 pg/kg.
Figure 2(A) cross-section of MNS carotid not injured of a rat
15 not treated.
Figure 2 (B) cross-section of MNS carotid injured, harvested
30 days after surgery, of a rat treated orally with Methocel 0.5%.
Figure 2 (C} cross-section of MNS carotid injured, harvested
30 days after surgery, of a rat treated orally with Rostafuroxin
20 100 ug/kg.
Figure 3 shows normal staining patterns of the liver in control
rat (Ctr. group).

Figure 4 shows that CCl4 liver injury induces remarkable

hepatocellular damage which in turn stimulates the onset of a




SW g. Spleen/bw (%) SW g. Spleen/bw (/0) 1 472 0.168 360 0.295 344 0.262 2 479 0.180 395 0.269
333 0.247 445 0.175 327
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complex wound healing process, leading to hepatic fibrosis (Ctr. LF
group).
Figure 5 shows that in Rostafuroxin treated animals (RLF
group), less extended tissue damage is associated to a minor degree
5 of liver fibrosis.
Figure 6 shows normal staining pattern of the liver in control
rat (Ctr. group): score O.
Figure 7 shows the histological appearance of liver from two
CCl4 treated rats (Crt. LF group) with fibrotic lesions of moderate
10  degree: score 2.
Figure 8 shows the histological appearance of liver from two
CCl4 rats treated with Rostafuroxin at 1mg/kg os (RLF group) with
fibrotic lesions of mild degree: score 1.
The following non-limiting examples further illustrate the
15 invention.
EXAMPLE 1
To test the activity of the compound of the invention for the
prevention of restenosis after endoartherectomy, spontaneous
hypertensive MHS rats with genetic arterial hypertension (Bianchi
20 G., Barber B. R., Torielli L., Ferrari P. The Milan hypertensive strain
of rats. Genetic Model of Hypertension. 1994; 22: 457-460) were
used. MHS rats are available at Prassis Research Institute, Sigma-

tau, Italy.




0.281 381 0.302 4 460 0.183 329 0.495 345 0.348 5 460 0.185 344 0.351 344 0.288 6 458 0.180 ,r0
000 0.403 347

22

Two groups of 25-day -old MHS rats were orally treated by

gavage with vehicle (Methocel 05.%) or Rostafuroxin (100 g/kg) for

6 weeks. After this period rats were subjected to the vascular

surgical injury according to the protocol listed below. After surgical

5 injury, rats were maintained under treatment either with vehicle or

Rostafuroxin for further 30 days and then sacrificed for carotid

artery sampling. Some post- surgery mortality was observed in the

two rat strains. The final number of rats used for the histological
carotid analysis was; MHS vehicle=7, MHS Rostafuroxin= 9.

10 Vascular injury

The carotid surgical injury model used on MHS and MNS rat is
described in J. Cell. Physiol. 2001; 186:307-313.
Briefly, a plastic Scanlon clamp for coronary artery bypass
grafting was placed for 10 seconds on the carotid artery in order to
15 cause a crushing lesion to vessel. At the same point where the clamp
was applied, a 0.5 mm longitudinal incision was performed on the
full thickness of the carotid artery. The incision did not cross to the
other side of vessel. Hemostasis was obtained with a single
adventitial 8.0-gauge polypropylene stitch. Once bleeding stopped,
20 the carotid artery was carefully examined and blood pulsation was
checked distally to the incision.

Histological analvsis

Carotid arteries were taken 30 days after injury. Rats were

anaesthetized and carotids were dissected free from the surrounding




0.251 7 425 0.189 338 0.389 364 0.316 8 dead dead 366 0.261 Mean 456

10

15

20
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tissues. Through thoracotomy, the left ventricle of the beating heart
was cannulated with a blunt syringe. The syringe was held in place
by a ligature in the ascending aorta. The vessels were perfused at
physiological pressure first with saline until the effluent was clear,
and then perfusion fixed with 4% buffered (pH 7) formaldehyde. An
incision in the right atrium served as outflow tract. Before switching
to formaldehyde, the descending thoracic aorta was clamped. Tissue
samples were taken 20 min after perfusion. Samples were further
fixed in 4% formaldehyde o.n., dehydrated and finally embedded in
paraffin. Cross-sections (S5um) were stained with hematoxylin-orcein
for elastic fiber analysis.

For each injured carotid, at least 60 serial cross-sections were
observed under a light microscope at 20 x magnification; image
screening and photography were performed using Leica IM 1000
System (Leica, Wetzlar, Germany). The sections of injured carotids
showing maximal remodelling and proliferative phenomena were
identified and further analyzed.

Lumen and medial areas were measured using the Leica IM
1000 software (Leica, Heerbrugg, Switzerland). The former was
defined as the area enclosed by internal elastic lamina, while the
latter was defined as the area enclosed between the external and
internal elastic laminae. In order to reduce individual rat variability,
the lumen and the medial areas of each treated carotid were

normalized with respect to the contralateral uninjured carotid. For




0.180 349.4 0.355 353 0.284 sem 5.8 0.0024 8.3 0.029 5.6 0.013 P <0.01 Vs. Ctr. <0.01 Vs. Citr.
<0.01 vs. Ctr. < 0.05 vs Ctr LF
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each contralateral uninjured carotid, at least 10 sections were

analyzed and the average media and lumen areas were calculated.
Measurements were performed by two independent observers.
The results obtained are reported in the following Table 1 and

5 Figure 1(A-C)

TABLE 1

Morphometric measurements of the carotid lumen area of

10 spontaneous hypertensive MHS rats.

Animal n° Injured/Uninjured carotid ratio
Methocel 0.5% Rostafuroxin
100 ug/kg
1 0.65 0.90
2 0.48 0.89
3 0.41 0.86
4 0.35 0.83
5 0.31 0.81
6 0.23 0.66
7 0.22 0.54
8 - 0.36
9 - 0.25
mean 0.379 0.680
tSD 0.057 0.081
Student’t p< 0.0094
test

The results reported in Tablel/Figure 1 (A-C) show that the
compound of the invention reduced in statistically significant
15 manner (-45%) the arterial restenosis in MHS rats with arterial

hypertension.




The results reported in Table 3 show that the compound of the  invention reduced in statistically
significant manner by 20% the '15 spleen weight in rats with CCL-induced liver fibrosis. The weight
of the liver and transaminascs were not modified after the treatment of the compound of the invention.
31 Table 4 shows the plasma albumincmia in the three groups. TABLE 4 Rat Ctr. Methocel 0.5% Citr.
LF Methocel 0.5% RLF 1 mg/kg os N Albumin g/%ﬂ Albumin g/dl Albumin g/dl 1 3.50 2.51 2.95

EXAMPLE 2

To results reported in Example 1 were confirmed using MNS
rats without arterial hypertension. The method used was the same
as described in Example 1.
5 The results obtained are reported in the following Table 2 and

Figure 2(A-C).

TABLE 2
Morphometric measurements of the carotid lumen area of MNS

10 rats without arterial hypertension.

Injured/Uninjured carotid ratio
Animal n° Methocel 0.5% Rostafuroxin
100 ug/kg
1 0.94 1.00
2 0.80 0.95
3 0.65 0.93
4 0.60 0.83
5 0.58 0.80
6 0.56 0.76
7 0.53 0.75
8 0.51 0.68
9 0.49 0.59
10 0.47 0.36
11 0.45 -
12 0.38 -
13 0.36 -
14 0.24 -
Mean 0.540 0.765
+SD 0.047 0.060
Student’t test p< 0.0084

The results reported in Table 2, which are statistically

significant, confirmed the results obtained in Example 1.
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EXAMPLE 3
To test the activity of the compound of the invention for the
prevention and treatment of organ fibrosis, spontaneous
hypertensive MHS rats with genetic arterial hypertension (Bianchi
5 G., Barber B. R., Torielli L., Ferrari P. The Milan hypertensive strain
of rats. Genetic Model of Hypertension. 1994; 22: 457-460) were
used. MHS rats are available at Prassis Research Institute, Sigma-

tau, ltaly.

Liver fibrosis was induced by CCls oral administration as
10 described in J. Hepatol. 1999; 30: 621-631, with minor
modifications: 0.375 ml/kg of CCls dissolved in olive oil was
administered three times per week for three weeks by oral gavage to
rats starting from the 7t week after weaning. Control rats received
only the vehicle (olive oil). Rostafuroxin treatment started 7 weeks
15 before the induction of liver fibrosis by CCls administration
(pretreatment) and was continued during the CCls treatment for
three weeks. Rostafuroxin was orally administered at 1mg/kg/day,
suspended in Methocel (0.5%). A total of twenty four MHS rats of 25
days of age (weaning) were subdivided in three groups of 8 rats each:
20 the first group, considered as negative control for liver fibrosis
induction (Ctr.), was orally treated with the Rostafuroxin vehicle
(Methocel 0.5%) along the entire period (10 weeks) and received the
olive oil as vehicle of CCl4 at the 7t week after weaning for three

weeks; the second group, considered as positive control for liver




8 dead dead 4.15 Mean 3.53 3.02 3.53 sem 0.032 0.107 0.16 p <0.05 Vs Ctr <0.05 Vs Ctr LF 5
The results reported in Table 4 show that the compound of the invention increased in statistically
significant manner by 16.8 % the plasma levels of albumin in rats with CC14-induced liver fibrosis.
Table 5 shows the liver hydroxyproline content ig7the three 10 groups.

fibrosis (Ctr. LF), was orally treated with the Rostafuroxin vehicle
(Methocel 0.5 %) along the entire period {10 weeks) and received
CCly at the 7th week after weaning for three weeks; the third group,
Rostafuroxin treated with liver fibrosis (RLF), received Rostafuroxin

5 at 1 mg/kg along the entire period (10 weeks) and received CCls at
the 7t week after weaning for three weeks. At the end of the
treatment (10t week), rats were weighed and anaesthetized with
pentobarbital for blood sampling and organ removal. The blood was
let clotted and serum separated after centrifugation and saved for

10 measurement of serum albuminemia and transaminases (ALT and
AST) on a Pentra 400 (ABX) Automatic Hematology Analyzer. Spleen
and liver were removed and weighed. Samples of the liver median
lobe were immediately frozen in liquid nitrogen and kept at -80° for
further biochemical measurement of the 4-Hydroxiproline liver

15 content, taken as an index of collagen deposition (Biochem. J. 1961;
80(1): 148-154). The rest of the liver was preserved in a 10%
buffered formalin solution for the histological analysis.

Hvdroxyproline measurement

Hydroxyproline liver content was determined as described in

20 Anal. Biochem.1981; 112: 70—75, with slight modifications.
Liver tissue (0.4 g) was homogenized in 3 ml 6 N HCl and
hydrolyzed at 110 °C for 24 h. After centrifugation at 14000 rpm for
10 min, 100 ul of supernatant were neutralized with 50 ul 10N

NaOH and 150 ul 1IN NaHCO3. After centrifugation at 14000 for 5




31 TABLE 5 Rat Ctr. Methocel 0.5% Citr. LF Methocel | 0.5% RLF 1 mg/kg os N hydroxyproline ligig
prot hydroxyproline pg/g prot hydroxyproli e ag/g prot 391.8 1353.3 799.8 2 574.0 2254.6 2762.3 3
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min, 100 pl of supernatant were mixed with 200 pl of acetate citrate

buffer plus Chloramine T pH 6.0, after incubation for 10 min at RT,

1.3 ml of Ehrlich’s reagent was added and the mixture was

incubated at 60 °C for 25 min. After cooling, the absorbance was
5 measured at 558 nm (Jasco V-530).

Histopathology and morphometry

For each case, the median and the left lobes of the liver were
subjected to standard trimming and embedding procedures; slides
were stained with Hematoxylin and Eosin (H&E) (Laboratory

10  Methods in Histotechnology; Armed Forces Institute of Pathology
Published by the American Registry of Pathology Washington, D.C.
1992). Special techniques were also applied in order to allow proper
connective tissue detection (Masson’s Trichrome stain - Laboratory
Methods in Histotechnology; Armed Forces Institute of Pathology

15 Published by the American Registry of Pathology Washington, D.C.
1992) as well as specific collagen detection and hepatic fibrosis
evaluation (Syrius red staining method as described in The Journal
of Histochemistry and Citochemistry 1985; vol 33, No. 8, pp. 737-
743).

20 Liver fibrosis was qualitatively scored on Syrius red stained
slides as follows:

0 = Absence of liver fibrosis, but normal staining pattern only;




538.5 1568.7 750.0 4 427.2 1564.2 1460.7 5 512.7 1195.4 886.5 6 467.6 2393.4 791.6 7 656.3 845.6
1217.4 8 dead dead 811.0 Mean
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1 = Mild degree, corresponding to centrilobular/periportal
fibrosis, with predominantly uncomplete septal expansion - mild
focal interstitial fibrosis;

2 = Moderate degree, corresponding to diffuse bridging fibrosis,

5 with focal nodular appearance — multifocal interstitial fibrosis;

3 = Severe degree, corresponding to confluent fibrosis,

with diffuse nodular appearance - severe diffuse interstitial
fibrosis.

The histopathologic findings were detected at the “ECLIPSE

10  E800M”light microscope (Nikon Instruments S.p.A.), equipped with
a 3CCD color video - camera JVC “KY F55BE”, connected to a
personal computer.

Relevant pictures were stored by the use of a suitable
analytical software for image processing and recording (ARKON, A&P

15  Software, Genos - Ark).

A quantitative analysis of the degree of fibrosis, following the
histological qualitative analysis, was performed by digital imaging
conversion of the histological pictures by a previously described
method (J. Gastroenterol. 2004, Oct 1; 10(19)2894-2897).

20 Briefly, after staining with Sirius Red, liver collagen content
was measured by histomorphometric method. A series of pictures
were made on the whole area of the section (Leica DM-IRE2). Each
picture was analyzed by computer system ImageJ version 1.39 for

digital image analysis. Detection thresholds were set for the red color




509.72 1596.45 1184.9 sem 34.13 210.09 249.2 The results reported in Table 5 show that the
compound of the 5 invention reduced in a significant manner (25.8 A) the liver content of
hydroxyproline, which is an index of collagen deposition, thus fibrosis, in rats with COI4-induced liver
fibrosis. HISTOPATHOLOGY AND MORPHOMETRY The main pathology in CCld treated animals
(Ctr.LF group) was 10 represented by remarkable hepatocellular damage (ballooning degeneration
and apoptosis, intracytopiasmic inclusion bodies, fatty change), chronic inflammatory reaction,
extracellular matrix deposition and regenerativé’changes (proliferation and hyperplasia of parenchymal
and non-parenchymal cells). 15A minor extension of tissue damage was shown from rats treated with
the Rostafuroxin. Images of the results obtained are reported in Figures 3-5. 33 Table 6 shows the
gualitative evaluation of liver fibrosis, on the basis of the adopted scoring system on Syrius red stained
slides TABLE 6fLiteirfistosig!Sgore Che Mathaidel @r696 with positive staining were

automatically selected, outlined and evaluated. Relative content of
collagen was calculated as a percentage of positive staining pixels on
the total number of pixels of the picture.
5 RESULTS
The results obtained are reported in the following Tables 3-6.
Table 3 shows the body and organ weights, expressed as an

index of body weight, in the three groups.

10 TABLE 3
Rat Ctr. Methocel 0.5% | Ctr. LF Methocel 0.5% RLF 1 mg/kg os
N¢ BW g. | Spleen/bw| BW g. Spleen/bw BW g. Spleen/bw
(%) (%) (%)
1 472 0.168 360 0.295 344 0.262
2 472 0.180 395 0.269 333 0.247
3 445 0.175 327 0.281 381 0.302
4 460 0.183 329 0.495 345 0.348
5 460 0.185 344 0.351 344 0.288
6 458 0.180 353 0.403 347 0.251
7 425 0.189 338 0.389 364 0.316
8 dead - dead - 366 0.261
Mean| 456 0.180 349.4 0.355 353 0.284
sem 5.8 0.0024 8.3 0.029 5.6 0.013
P <0.01 <0.01 <0.01 vs.| < 0.05vs Ctr
Vs. Ctr. Vs. Ctr. Ctr. LF

The results reported in Table 3 show that the compound of the
invention reduced in statistically significant manner by 20% the

15 spleen weight in rats with CCls-induced liver fibrosis.
The weight of the liver and transaminases were not modified

after the treatment of the compound of the invention.




Ctr. LF Methocel 0.5% RLF Img/kg OS No. % No. /.0 No. % Absence 0 7/7 100 0/7 0 0/8 0 Mild 1 0/7
0 0/7
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Table 4 shows the plasma albuminemia in the three groups.

TABLE 4

Rat Ctr. Methocel Ctr. LF Methocel RLF 1 mg/kg os
0.5% 0.5%

N° Albumin Albumin Albumin
g/dl g/dl g/dl

1 3.50 2.51 2.95

2 3.57 2.93 3.19

3 3.46 3.28 3.07

4 3.52 3.09 3.82

5 3.63 2.93 4.04

6 3.40 3.39 3.65

7 3.62 3.02 3.36

8 dead dead 4,15

Mean 3.53 3.02 3.53

sem 0.032 0.107 0.16

p <(.05 <0.05

Vs Ctr Vs Ctr LF

The results reported in Table 4 show that the compound of the
invention increased in statistically significant manner by 16.8 % the
plasma levels of albumin in rats with CCls-induced liver fibrosis.

Table 5 shows the liver hydroxyproline content in the three

10 groups.




0 6/8 75 Moderate 2 0/7 0 6/7 85.7 2/8 25 Severe 30/7 0 1/7 14.30/80 5 The results reported in
Table 6 and figures 6-8 indicate that all animals treated with CC14 alone (Ctr. LP' group) showed high
score values of liver fibrosis, ranging from moderate (85,7% of cases) to severe in degree (one case,
corresponding to 14,3%). 10Conversely, mild degree of liver fibrosis was detected only in CCl4 +
Rostafuroxin, the compound of the invention, treated animals (RLF group), and it was observed in the
large majority of cases (75%). In the same group, a moderate degree of liver fibrosis was observed in
two animals only (25%, compared to the 85,7% of

TABLE 5
Rat Ctr. Methocel Ctr. LF Methocel RLF 1 mg/kg os
0.5% 0.5%
N° hydroxyproline hydroxyproline hydroxyproline
Hg/g prot ug/g prot pHg/g prot

1 391.8 1353.3 799.8

2 574.0 2254.6 2762.3

3 538.5 1568.7 750.0

4 427.2 1564.2 1460.7

5 512.7 1195.4 886.5

6 467.6 2393.4 791.6

7 656.3 845.6 1217.4

8 dead dead 811.0
Mean 509.72 1596.45 1184.9
sem 34.13 210.09 242.2

The results reported in Table 5 show that the compound of the

5 invention reduced in a significant manner (25.8 %) the liver content

of hydroxyproline, which is an index of collagen deposition, thus
fibrosis, in rats with CCls-induced liver fibrosis.

HISTOPATHOLOGY AND MORPHOMETRY

The main pathology in CCl4 treated animals (Ctr.LF group) was
10 represented by remarkable hepatocellular damage (ballooning
degeneration and apoptosis, intracytoplasmic inclusion bodies, fatty
change), chronic inflammatory reaction, extracellular matrix
deposition and regenerative changes (proliferation and hyperplasia of
parenchymal and non-parenchymal cells).
15 A minor extension of tissue damage was shown from rats
treated with the Rostafuroxin.

Images of the results obtained are reported in Figures 3-5.




15 CC14 group). Finally, no rats treated with CC14 + Rostafuroxin showed severe liver fibrosis. 34
Table 7 shows the quantitative analysis of the degree of liver fibrosis as observed by the analysis in
the three groups. Table 75 A) FIBROTIC AREA Rat re Ctr. Methocel Ctr. LF Methocel 0.5% RLF 1
mg/kg os 1 1.43 11.55 6.63 2 0.57 10.40 6.89

Table 6 shows the qualitative evaluation of liver fibrosis, on the

basis of the adopted scoring system on Syrius red stained slides

TABLE 6
Liver fibrosis | Score | Ctr. Ctr. LF RLF
Methocel Methocel 1mg/kg OS
0.5% 0.5%
No. % No. % No. %
Absence 0 7/7 100 10/7 10O 0/8 0
Mild 1 0/7 |0 |0/7 |0 6/8 75
Moderate 2 0/7 0 6/7 (857 |2/8 25
Severe 3 0/7 0 1/7 |114.3 |0/8 0
)

The results reported in Table 6 and figures 6-8 indicate that all
animals treated with CCls alone (Ctr. LF group) showed high score
values of liver fibrosis, ranging from moderate (85,7% of cases) to
severe in degree (one case, corresponding to 14,3%).

10 Conversely, mild degree of liver fibrosis was detected only in

CCl4 + Rostafuroxin, the compound of the invention, treated
animals (RLF group), and it was observed in the large majority of
cases (75%). In the same group, a moderate degree of liver fibrosis
was observed in two animals only (25%, compared to the 85,7% of
15 CCls group). Finally, no rats treated with CCls + Rostafuroxin

showed severe liver fibrosis.
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Table 7 shows the quantitative analysis of the degree of liver

fibrosis as observed by the analysis in the three groups.

Table 7
5
% FIBROTIC AREA
Rat Ctr. Ctr. LF RLF
n’° Methocel Methocel 1 mg/kg os
0.5% 0.5%

1 1.43 11.55 6.63

2 0.57 10.40 6.89

3 1.74 8.42 5.08

4 0.61 17.18 11.80
5 0.28 10.26 2.01

6 0.52 6.97 4.64

7 1.47 8.57 5.50

8 1.44
Mean 0.95 10.48 5.50
sem 0.22 1.26 1.14

p <0.01 <0.05

Vs Ctr Vs Ctr LF

The results reported in Table 7 show that the compound of the
invention reduced in a statistically significant manner by 47.5 % the

liver fibrotic area in rats with CCl4-induced liver fibrosis.




Mean 0.95 10.48 5.50 sem 0.22 1.26 1.14 P <0.01 Vs Ctr <0.05 Vs Ctr LF The results reported in
Table 7 show that the compound of the invention reduced in a statistically significant manner by 47.5
% the liver fibrotic area in rats with CC14-induced liver fibrosis. 35 CLAIMS 1.Use of a compound of

formula (1) 35

CLAIMS

1. Use of a compound of formula ()

wherein:
the symbol --- represents a single or a double bond;
Y is oxygen or guanidinoimino when --- in position 3 is a
double bond;
10 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;
R! is hydrogen; methyl; ethyl or n-propy!l substituted by
15 OH or NR5RS;
R2 is hydrogen or together to R? is a bond of an oxirane ring;
R3 is hydrogen or together to R? is a bond of an oxirane ring;
R4 is hydrogen; methyl; C2-C6 alkyl or C3-C6 alkenyl or
C2-C6 acyl, these alkyl, alkenyl and acyl groups being
20 unsubstituted or substituted by a quaternary ammonium
group or one or more OR7, NRSRY formyl, amidino,

guanidinoimino or by NR8R® and hydroxy;




5(1) wherein: the symbol --- represents a single or a double bond; Y is oxygen or g-uanidinoimino
when L-- in position 3 is a double bond; 10Y is hydroxy, OR4 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; Rl is hydrogen; methyl; ethyl or n-propyl substituted by 150H or
NR5R6; R2 is hydrogen or together to R3 is a bdhd of an oxirane ring; R3 is hydrogen or together to
R2 is a bond of an oxirane ring; R4 is hydrogen; methyl; C2-C6 alkyl or C3-C6 alkenyt or C2-C6

l, th Ikyl, alkenyl and I being, 20 b tituted bstituted b t
Ammonium group or onc ar o SR A NS B ARG oUASHNOm b by NRBRS and
hyd ; 36 128, R6 i dently h ; methyl; Q2- Ikyl ituted bstituted
by one NR10121 15 WL G hy SIS o s Rl REtadh (30atne W g atom form
aptionally contain AhGtHer Horbro gl Svodah IonCKSBGH oF L & ASEER, B0Gy o
hyd , methyl gr 02-04 alkyl, this.alkyl bei itut d
o AR SR TR RO

- enyl, the [ | e : ore
NRiSR L of NRISRE 2t Ryt o b 2 e ke Togaher b s MroGeh S i an
unsubstituted or subsgiesafurated, 5 QlansRBIE RS, ARhexmOnP S BRI fing

optionally containing another heteroatom chosen from oxy or sulfur or nitrogen, 8 is hydrogen

er:(d R9 is amidino; or N%R?sr%%%?rﬁr%%@w?%@%ﬁj@ﬁléﬁ@li,n‘ﬂﬁﬁ)@g‘?ﬁﬂng{ gen, ClI-06
yl, or R10 20 and R11, takentogether with the nitrogen atom form a saturated or unsaturated
penta- or hexa-moppkefseaskelieding: fatthstRreveating o HeaPeH HdeNRIORIS. or by
NR10R!! 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 NRICR! or
NR1OR!! and hydroxy, or R® and R® taken together with the
nitrogen atom form an unsubstituted or substituted saturated
15 or unsaturated penta- or hexa-monoheterocyclic ring,
optionally containing another heteroatom chosen from oxygen
or sulfur or nitrogen, or R® is hydrogen and R9 is amidino; or
NR8R® represents propargylamino,
R!0, R!! are independently hydrogen, C1-C6 alkyl, or R!°
20 and R!!, taken together with the nitrogen atom form a
saturated or unsaturated penta- or hexa-monoheterocyclic
ring; for the prevention or treatment of restenosis.

2. Use of a compound of formula (I} for the prevention or

treatment of diseases due to organ fibrosis.




2.Use of a compound of formula (1) for the prevention or treatment of diseases due to organ fibrosis.
37 3.Use of a compound of formula (1) of claims 1 or 2, selected from the group consisting of: 17
beta -(3-Furyl)-5 beta -androstane-3 beta, 14 beta, 17 alpha -triol; 53 beta -(2-Hydroxyethoxy)-17 beta
-(3-fury1)-5 beta - androstane-14 beta, 17 alpha -diol; 3 beta -(2-Aminoethoxy)-17 beta -(3-furyl1)-5
beta - androstane-14 beta, 17 alpha -dint; 37 3 peta -(3-Aminopropoxy)-17 beta -(3-furyl)-5
beta 10androstane-14 beta, 17 alpha -diol; 3 beta -(2-Methylaminoethoxy)-17 beta -(3-furyl1)-5
beta - androstane-14 beta ,17 alpha -di é) 3 be é% Pyrrolldlnyl)et oxy 17 b -(3-furyl1)-5
OfdoREa L e A

beta -androStane-Y£B&th al?oéfbﬂﬁuéﬁ ABVRDILiIRYIprSp eSS 117 beta -(3-

furyl)-5 betg -androstane-14, beta 17 alpha -diol; 3 beta -(3-(1- Pyrrohdmyl)propoxy)-l? beta
(3-fury1)-5 B LIAH SRARISHREE 17 alpha-diol; 3 beta -(2-(1-Imidazolyl)ethoxy)-17
beta -(3-furyl)-5 beta - 2

-(2-(2-Imidazolin-2-yl)ethox gﬁ an (éufﬁﬁﬁl)r’éjl% os?gﬁgiggt%%al% eatadlol 3 beta

-(2-(2- Amldlno)ethqlx -17 et -(3- furyl) -5 beta - androstane 14 beta, 17 alpha -diol; 38 3 beta
-(2-(2-(1- Pyrrolldlnyﬁ oxySe(f oxy)-17 beta -(3- furyl)-5 beta -androstane-14 beta, 17 alpha -diol;

5 3 beta -(2-Hydroxyethoxy)-17 beta -(3-furyl)-5 beta -
androstane-14 beta, 17 alpha —diol;
3 beta -(2-Aminoethoxy)-17 beta -(3-furyl}-5 beta -
androstane-14 beta, 17 alpha -diol;
3 beta -(3-Aminopropoxy)-17 beta -(3-furyl)-5 beta -
10 androstane-14 beta, 17 alpha —diol;
3 beta -(2-Methylaminoethoxy)-17 beta -(3-furyl)-5 beta -
androstane-14 beta ,17 alpha —diol;
3 beta -(2-(1-Pyrrolidinyljethoxy)-17 beta -(3-furyl)-5 beta
-androstane-14 beta, 17 alpha —diol;
15 3 beta -(2-(3-(1-Pyrrolidinyl)propoxyjethoxy)-17 beta -(3-
furyl)-5 beta -androstane-14 beta, 17 alpha —diol;
3 beta -(3-(1-Pyrrolidinyl)propoxy)-17 beta -(3-furyl)-5
beta -androstane-14 beta, 17 alpha-diol;
3 beta -(2-(1-Imidazolyljethoxy)-17 beta -(3-furyl)}-5 beta -
20 androstane-14 beta, 17 alpha —diol;
3 beta -(2-(2-Imidazolin-2-yljethoxy)-17 beta -(3-furyl)-5
beta -androstane-14 beta, 17 alpha —diol;
3 beta -(2-(2-Amidino)ethoxy)-17 beta -(3-furyl)-5 beta -

androstane-14 beta, 17 alpha —diol;




3 beta -(2-Guanidinoethoxy)-17 beta -(3-fury1)5 beta - androstanc-14 beta, 17 alpha -dint; 53 beta
-(3-Guanidinopropoxy)-17 beta -(3-furyl)-5 beta - androstane-14 beta, 17 alpha -dial; 3 beta
-(3-Amino-2-hydroxypropoxy)-17 beta -(3-fury1)-5 beta -androstane-14 beta, 17 alpha -diol;

3 beta -(2,3-Diaminopropoxy)-17 beta -(3-fury1)5§8beta - 10androstane-14 beta, 17 alpha -diol; 17
beta -(3-Fury1)-17 alpha -methoxy-5 beta -androstane3 beta, 14 beta -dial; 17 beta -(3-Fury1)-17
alpha -(2-(1-pyrrolidinyl)ethoxy)-5 beta -androstane-3 beta, 14 beta -diol; 1517 beta -(3-Furyl1)-17

- -Pyrroldnyhetho AP it 8o 1)t AN TR aroBiaRet bkt
oo, 17 4Gl LA IGO0 LT el 200 Wyl o g androoan 14 et o
sl Dindron 17 bey (1) bl SRIRSARSENE Fer, SEAMAIRIIOG T boie
ot 14 bt 17 SRS e A ont bete (e prcemnisiotn
e TSl g o
androstane-14 beta, 17 alpha -diol;
3 beta -(3-Amino-2-hydroxypropoxy)-17 beta -(3-furyl)-5
beta -androstane-14 beta, 17 alpha —diol,
3 beta -(2,3-Diaminopropoxy)-17 beta -(3-furyl)5 beta -
10 androstane-14 beta, 17 alpha ~diol;
17 beta -(3-Furyl)-17 alpha -methoxy-5 beta -androstane-
3 beta, 14 beta —diol;
17 beta -(3-Furyl)-17 alpha -(2-(1-pyrrolidinyljethoxy)-5
beta -androstane-3 beta, 14 beta —diol;
15 17 beta -(3-Furyl)-17 alpha -(3-aminopropoxy)-5 beta -
androstane-3 beta, 14 beta —diol;
3 beta -(2-(1-Pyrrolidinyl)ethoxy)-17 beta -(3-furylj-17
alpha -methoxy-5 beta -androstan-14 beta -ol;
3 beta, 17 alpha -Bis(2-(1-pyrrolidinyljethoxy)-17 beta -
20 (3-furyl}-5 beta -androstan-14 beta —ol;
3 beta, 17 alpha -Bis(3-aminopropoxy)-17 beta -(3-furyl)-
5 beta -androstan-14 beta —ol;
14 beta, 17 alpha -Dihydroxy-17 beta -(3-furyl)-5 beta -

androstan-3-one;




3beta-(3-(1-F'yrrolidinyl)propoxy)-17beta-(4- pyridazinyl)-5 beta -androstane-14 beta, 17 alpha -dial,
17 beta -(4-F'ridaziny1)-17 alpha -(3-aminopropoxy)-5 beta -androstane-3 beta, 14 beta -diol; 153 beta
-(2-(1-Pyrrolidinyflethoxy)-17 beta -(4-pyridazinyl)- 17 alpha -methoxy-5 beta -androstan-14 beta -01;
3 beta -(2-(1-Pyrrolidinyl)ethoxy)-17 beta -(4-pyridaziny1)- 17 alpha -(3-amino-propoxy)-5 beta
-androstan-14 beta -ol; 14 beta, 17 alﬁf’ma -Dihydroxy- 17 beta -(4-pyridazinyl1)-5 20beta
-androstan-3-one;  3-Guanidinoimino-17 beta -(4-pyridazinyl)-5 beta - androstane-14 beta, 17 alpha

-dial; 14 beta, 15 beta -Epoxy:-17 beta -(3-f -5 betg - androstane-3 beta, 17 alpha -diol; 40
3 beta -(2 -1-1yd roxyem%x@vméfapi%lﬂ%?a3%%@&7 A relry PRl SHRFERET17 alpha
-ol; 3 beta -(3-A%1i§o rop})ol%y -14 beta, ]15 beta -epoxy-17 beta -(3-furyl)-5 beta -androstan-17
alpha -ol; 53 beta 1( - @g@’rr I 519%6%&8-14 beta, 15 beta -epoxy- 17 beta -(3-furyl)-5 beta

-androstan-17 alpha -01; tfta- -{1-Pyrrolidi y%pro xy)-14 beta, 15 beta, - epoxy-17 beta
-(3-fury1)-5 beta -androstla%-%e fon: Qécﬁy %%%ﬁr%éi_ -ngf%lidﬁ@ gﬂ%xaﬁ@_l al;)%? -(3-fdryl) 7
10alpha -methoxys14, beta,, 1 ta - y-5 beta -androstane; 17 alpha -Hydroxy-17 beta
-(3-furyl)-14 beta,}i%t%é?[gy- %6)26(?-5?&% -androstan-3-one; 3-Guanidinoimino-17 beta

(i) 14t 12 bt gl AU oS3l 7 b
androstane-14 beta, 17 alpha —diol;
3 beta -(3-Aminopropoxy)-17 beta -(4-pyridazinyl)-5 beta
-androstane-14 beta,17 alpha —diol;
3 beta -(2-(1-Pyrrolidinyljethoxy)-17 beta -(4-pyridazinyl)-
10 5 beta -androstane-14 beta, 17 alpha —diol;
3 beta  -(3-(1-Pyrrolidinyljpropoxy)-17  beta  -(4-
pyridazinyl)-5 beta -androstane-14 beta, 17 alpha —diol;
17 beta -(4-Pridazinyl)-17 alpha -(3-aminopropoxy)-5 beta
-androstane-3 beta, 14 beta —diol;
15 3 beta -(2-(1-Pyrrolidinyljethoxy)-17 beta -(4-pyridazinyl)-
17 alpha -methoxy-5 beta -androstan-14 beta -ol;
3 beta -(2-(1-Pyrrolidinyljethoxy)-17 beta -(4-pyridazinyl)-
17 alpha -(3-amino-propoxy)-5 beta -androstan-14 beta —ol;
14 beta, 17 alpha -Dihydroxy-17 beta -(4-pyridazinyl)-5
20 beta -androstan-3-one;
3-Guanidinoimino-17 beta -(4-pyridazinyl)-5 beta -
androstane-14 beta, 17 alpha —diol;
14 beta, 15 beta -Epoxy-17 beta -(3-furyl)-5 beta -

androstane-3 beta, 17 alpha -diol;




and the 3 alpha derivatives of the above identified 3 beta derivatives and also the corresponding 3
alpha and 3 beta thioderivatives where Y = S. 20 4.Use of a compound of formula (1) for preparing a
medicament for the prevention and/or treatment of obstructive vascular lesions following vascular
surgery or diseases due to organ fibrosis. 5.Use according to claim 4, in which the preferred
compound is 17 beta -(3-Fury1)-5 beta -androstdfic-3 beta, 14 beta, 17 alpha - 25triol. 41 6.Use
according to claim 4, in which vascular surgery is selected from the group consisting of angioplasty,
percutaneous transluminal coronarézn loplasty, by-pass grafting, endartherecto y or stent

to cfar

implantation. 5 7.Use accorafi§to ATPNRITOIRY obstridéite vascUstfesiGh Tedténosis after
angioplastic or after endoartherectomy. 8. Use according to claim 4, in which the disease due to organ
fibrosis is selecteo%ﬁfﬁ‘n"?ﬁé b’r’@ﬁi‘%oﬁ%ﬁﬁsfﬁd?@f&%ﬁﬂb?jsﬁiﬁ@ﬁ fibrosis; pancreas fibrosis; lung
fibrosis; vascular vessel 'bro%}[s; 10 ?ﬁ? fibrosis; bone n}f rosﬁ/ f'brosfé liver fibrosis; oré)lr ans fibrosis
due to a disease selecte fl% e Yic H%Bﬂggﬂﬁ&}@f)ﬁ chyd&ffha, keloi Ad NRtEHiic' clerosis. 9.

Use according to claim 8 in hicﬁs_l' r fibrosis is due to a.yirus disease, alcoholic hepatitis,
non-alcoholic stea?go !E%p g:.évli% irgr/r?%%%oralv%%%sa%(%r?%éi S5 ac(:)?‘:l()rding to claim 4, in which the

compound is administeredin a dgse af frm. 0,05 m mg perday. 11. WUse acgording to claim 4,
in whicﬁ the compound %df}?dﬁn%nig?eergd %&5@&5@%&%3@&3&% %ﬁgf%g% f%a U%%%f:%gording to
claim 4, in which th OuR T mnstered, f f t9;10 mg. 13. Use according to
claims 4, in which %r?eeﬁé?rﬁpggr?fﬁﬁgg%ﬁés?ére%{:llrﬁgg‘l?%ﬁ% }j?s@elgé?%gdl%lé. 14. Use according to

2ccording 10 clam 4, in Wik T sSmboatn o far ST s lors, ote 185 4pdta e
epoxy-17 beta -(3-furyl)-5 beta -androstan-17 alpha -ol;
3 beta -(2-(1-Pyrrolidinyl)ethoxy)-17 beta -(3-furyl)-17

10 alpha -methoxy-14 beta, 15 beta -epoxy-5 beta —androstane;

17 alpha -Hydroxy-17 beta -(3-furyl)-14 beta, 15 beta -
epoxy-5 beta -androstan-3-one;

3-Guanidinoimino-17 beta -(3-furyl)-14 beta, 15 beta -
epoxy-5 beta -androstan-17 alpha —ol;

15 14 beta, 15 beta -Epoxy-17 beta -(4-pyridazinyl)-5 beta -

androstane-3 beta, 17 alpha —-diol;

and the 3 alpha derivatives of the above identified 3 beta
derivatives and also the corresponding 3 alpha and 3 beta
thioderivatives where Y = S.

20 4. Use of a compound of formula (I) for preparing a medicament
for the prevention and/or treatment of obstructive vascular lesions
following vascular surgery or diseases due to organ fibrosis.

5. Use according to claim 4, in which the preferred compound is
17 beta -(3-Furyl)-5 beta -androstane-3 beta, 14 beta, 17 alpha -

25  triol.




intramuscular, intra-arterial, intramedullary, intrathecal in traventricular, transdermal, transcutane o us,
subcutaneous, intraperitoneal intranasal, enteral,topical, 5 sublingual or rectal administration. 16. Use
according to claim 4, in which the composition is administered locally on the diseased tissue after
surgical operation. 17. Use according to claim 4, in which the composition is coated on the stent;
incoiporated into a controlled-release matrix; or b incorporated into liposomes.

6. Use according to claim 4, in which vascular surgery is selected
from the group consisting of angioplasty, percutaneous transluminal
coronary angioplasty, by-pass grafting, endartherectomy or stent
implantation.

5 7. Use according to claim 4, in which the obstructive vascular
lesion is restenosis after angioplastic or after endoartherectomy.
8. Use according to claim 4, in which the disease due to organ
fibrosis is selected from the group comprising: kidney fibrosis; heart
fibrosis; pancreas fibrosis; lung fibrosis; vascular vessel fibrosis;

10 skin fibrosis; bone marrow fibrosis, liver fibrosis; or organs fibrosis
due to a disease selected from the group consisting of pachyderma,
keloid and systemic sclerosis.
9. Use according to claim 8, in which liver fibrosis is due to a
virus disease, alcoholic hepatitis, non-alcoholic steatohepatitis,

15  cirrhosis or liver cancer.
10. Use according to claim 4, in which the compound is
administered in a dose of from 0.05 mg to 20 mg per day.
11. Use according to claim 4, in which the compound is
administered in a dose of from 0.5 mg to 15 mg.

20 12. Use according to claim 4, in which the compound is
administered in a dose of from 5 mg to 10 mg.
13. Use according to claims 4, in which the compound is
administered in a single dose schedule.
14. Use according to claims 4, in which the compound is

25 administered in a multiple dose schedule.
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15. Use according to claim 4, in which the composition is for oral,
intravenous, intramuscular, intra-arterial, intramedullary,
intrathecal, intraventricular, transdermal, transcutaneous,
subcutaneous, intraperitoneal, intranasal, enteral, topical,
sublingual or rectal administration.

16. Use according to claim 4, in which the composition is
administered locally on the diseased tissue after surgical operation.
17. Use according to claim 4, in which the composition is coated
on the stent; incorporated into a controlled-release matrix; or

incorporated into liposomes.




