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WO 20071147713PCT1EP20071055366 1 AMINO DERIVATIVES OF
B-HOMOANDROSTANES AND B- HETEROANDROSTANES FIELD OF

THE INVENTION The present invention relates to new aminoalkoxyimino
aeoivetivaszat 5 position 3 of substituted B-homoandrostaneseamg:p2007/055366
B-heteroandrostanes, processes for their preparation, and to

pharmaceutical compositions containingjithem for the treatment of
cardiovascular disorders, such as heart failure and hypertension.
BACKGRMIND ODEERRANVES DO B-HODAGURINBROBT ANERS ANIyeBstill

the first cause of morbidity and mortality in the western world; among

these, hypertension and helit 13ii(»Adwd FAelbost frequent

diseases. Hypertension is one of the most important cardiovascular risk
fadtdisl dh&) Inddd EnEMMIa (M Nof population over 60 suffer from this

disease. Congestive heart failure affects 1-2% of the 15 population and_
eveRa 0vres e MRSl ke lte et @ BiapEsyiBiAge deruppives at
N, et al, The Lancet, 1998, 352 suppl.@lg, 3-10. Beside, hypertension

P BEiBRe bidhe HIBE Hipor it Ca0REdiseHAGT LARfe 1 AEeERIAyostanes,
(Elm Heart 1, 2001, 22, 1527-1560. Although a nymber of effective drugs. .
ar® RF5T3BTe 18F tHE S atieR S i rtéhs ﬁ’ﬁﬁ%ﬂé?ﬁrt fiRpRes1tons
further research s Inprogress to find more effegtive and.safp compoundey,
Severat élrués are used in Combination for the treatment of hear ailure,

anﬂe%%%gl(gpesg%g gg%(t}gp?i]ﬁsq&gnts, digoxin is the most prescribed

digitalis cardiac glyc that can improve the myocardial performance. A

vey Ayetckpevndiawpask e Tigikaligaswes is their 25arrhythmogenic

side-effect. Evidence of digitalis toxicity emerges at two- to WO

20Q4AdVARR (] 1hEAQ04 108 330B thdhreet fold BiohRReBIMty and mortality

concentration than the therapeutic dose, such as disturbances of
congyhtioneaane-aakdiad ashythniasswich areabrnacied Hies-ofdiniialisre two
toxicity (Hoffman, B. F; Bigger, J, T, Digitalis and Allied Cardiac

Gly€asidenokn TheRharmiacakegicHlyBasisofionl herapeuficheSheed. important
Goodman Gilman, A.; Nies, A. S; Pall, T Wi Taylor, P., Eds.; Pergamo.n
Pressdidessiak- r 306 qbprs 8 38)re b gapaislithiofltoé patulakion over 60
digitalis compounds to increase the myocardial force of contraction is
striatijere|fted td hiveidesaamolide gerittardhavingralu i affetoneloiva of the

14-hydroxy-5f3,1413-androstane skeleton.
population and even 10% of the very elderly; the percentage is expected to

rise (Sharpe N., et al, The Lancet, 1998, 352, (suppl 1), 3-17). Beside,
hypertension may be one of the most important causes of heart failure in
the elderly (Fur. Heart J., 2001, 22, 1527-1560). Although a number of
effective drugs are available for the treatment of both hypertension and
heart failure, further research is in progress to find more effective and safe
compounds. Several drugs are used in combination for the treatment of
heart failure, and among positive inotropic agents, digoxin is the most
prescribed digitalis cardiac glycoside that can improve the myocardial
performance. A very well-known drawback of digitalis drugs i1s their

arrhythmogenic side-effect. Evidence of digitalis toxicity emerges at two- to
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10 In the field of 5a,14a-androstane derivatives some groups of

compounds are reported to possess positive inotropic properties.
GB1,175,219andUS3,680,905disclose3-
amivozidaxpcarbonylalkylene)steroid derivatives which possssshgitaliss366
like activities with "a ratio between the dose which produces toxic 15
symptoms (onset of cardiac arrhythmiasy» and the effective dose

comparable with such a ratio as measured for standard cardiac

glydusieiés!d Begluas swowie avadvantagenoveadigitalishglycesitesdtse, such as
compounds with the highest ratio produce the lowest increase in
cosisdbtifeafeier. afHydrmduatians-oxnandrestine dervhrilesiae which  are
disclosed in EP 0 825 197 20 B1 as ligands and inhibitors of S
Naahreagtepaies & AL Weeepic He€marmoBsdssifisaaowdr oxilligitalis

when compared wjth digoxin, as evaluated on the basis of the acute )
toﬁ@fﬁ iw{%@. ﬁﬁrgﬁﬁe ggﬁ?ﬁ s af8 aldb¢epohddinydasival Basis of
M 817, et al., ed. Chem. 2003, 46(17), 3644- 3654. )
20%%&9?%&%%7@630@%%%égﬂgﬁ%’é@id €& tﬁar%'{ig}%lf?évgis Wy Taylor,
engopggnous,ouabain (E0), a Glosely related isomer of guabain, are

imﬁc% ‘i AGTHAnN Iﬁy%”grfgénsfown%}éﬂgcz%?gfc%gé%z%% y and failure

S“”I‘H@E%JB&P?%FH@&?JQ&J%Q! [ﬁgﬁgi%qc% gl\{gl&)é%gq%%ﬁée the myocardial

anti-hypertensive agents active as ouabain antagonists

PaBRgERelin B EhAR I SINE HUAH I NBIERIRAESAREAHER IRNEIS AIEeGe having a

cardiovascular system involve the modulation of Na-K ATPase, the key

enzymeskespensibie ion yanakfubiarsadigsiaalksyrplion.and the
activation of signaling transduction pathways implicated in growth-related

gene thangeliptid BoByistudying teth genelic andsexesipeptod i abmpsietls are
of 10 hypertension and comparing them with humans, it has been
demepnstralied phatele yated tevels afdirquiatingiE€Q and the genetic
polymorphism of the cytoskeletal protein adducin associate with

hypdstension afid,Bigh renald-K purbfSactivityd, 089 itselfdimilices 3-
hypertension and up-regulates renal Na-K pump when chronically infused

at lewiawsekarveaabenmt) inlasesterotd Wesy eties cihéelinpabsted fhgitalis-
several days with nanomolar concentrations of ouabain or transfected with
thdl KO p&tBNEiRs adtiin yeretie vhrreemhetha-Kersmphégdultproduces  toxic
enhanced. Mogreover, both EO and adducin polymorphism affect cardiac

coMPRBAYBHS\ ReTcrlterr than pertehbmin thandrhheraHrstign drse comparable
activation of a signalling transductipn 20 pathway. As a consequepce, a.
o DL B T AT Sl B R A B4 08t dmaecides o

susfained ‘y O or mutagﬁd.gaqducp ma erser%itl-:-sent the Slﬁgablﬁh

tre%lter%]én O??h%%% B‘é?lren glin vb%grﬁ'%ﬂselse mec acr?%l %uélre a Worlghe hlgheSt

oS PR O MRARRLS. WO
6-Hydroxy and 6-oxoandrostane derivatives are disclosed in EP 0 825 197
Bl as ligands and inhibitors of Na* K*-ATPase, and positive inotropic
agents possessing a lower toxicity when compared with digoxin, as
evaluated on the basis of the acute toxicity in mice. The same compounds

are also reported by S. De Munari, et al., J. Med. Chem. 2003, 46(17), 3644-

3654.



As reported above, the crucial point of positive inotropic agents is the

ability to discriminate between the potency in inducing an increase of
myocardial force of contraction and the onset of cardiac arrhythmias.
Thersowgtithia constant need to make available drugs showirgra/beiver/ass366
therapeutic ratio and/or a longer duration of action, both of them important
factors for the compliance of patients. Preferably, such drugs should be
suitable for oral administration. Different steroids, with the B ring enlarged
andloe witdone chevdngitday edpledceddoganbeteroator SEéveporteskip related
possess different pharmacological 10 activities as well as some action on
thesQatRe HUA PPakeinr asalivrericen ®Hyohharsaid Bskegotension and cardiac
B-homoandrostane derivatives are disclosed in JP 45023140, as anabolic
andRRTAHRBY e ARGt éFIRe atfdmiiasedosbe1 P haerbicplogirdhgeaanrgh  for
Am, Chem. Soc., 1960, 82, 961-963, as anabolic and antigonadotrophic .

co V(ﬁ!l?l@él.glgﬂl%@%f%ﬁ%ﬁ%&%ﬁ%ﬂ@sﬂmve as ouabain antagonists.

ar A U SIHGPE C2 0)EAt S o W 2 ARbrE Gy ebels affect
timulat f Na+,K-F-ATP L. Stark% l., Sh k | 1997

o8 D) 5 AL SR 4 i B S f S Ry e ey
eRghiemic asis ANddentg Hpetidie (GAMENLLAAREING and the

heart fallure. Compounds resembling steroidal structures with an oxygen

at%i@éﬁ%@dﬂ%%%@i@%%@Mcﬁol?p]aféﬁ&%% 1Pl e &BG T related

1976, 19, 719- 721, as inactive or almost inactive agents in hypertensive

ratge f¥eRhQugh e BIosas Wabatite and A Markerin¥kt al rat models of
20071147713PCTPEP2007/055366 5 DESCRIPTION OF THE

10 INVEDPELHONIb:has devnheenigundihat hainealkoxyimibedarivativessefated
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substituted B-homoandrostanes and B-heteroandrostanes meet the needs

of phavidlagadedg:with of etted dherafa0ticnrdtib agdfetiongdy doraiitosnofof the

action. The 5 compounds of the present invention have the general

forezadekBletal protein adducin associate with hypertension and high renal
Na-K pump activity. Ouabain itself induces hypertension and up-regulates
renal Na-K punip when chronically infused at low doses into rats (OS). In
renal cultured cells, either incubated for several days with nanomolar
concentrations of ouabain or transfected with the hypertensive adducin
genetic variant, the Na-K pump results enhanced. Moreover, both EO and
adducin polymorphism affect cardiac complications associated to
hypertension, the former through the activation of a signalling transduction
pathway. As a consequence, a compound able to interact with the cellular
and molecular alterations, sustained by EO or mutated adducin, may
represent the suitable treatment for those patients in whom these

mechanisms are at work (Ferrandi M et al, Curr Pharm Des.

2005;11(25):3301-5).
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wherein: A is a divalent group selected amongCH2CH2CH2A,- , 10 AA-
CII(01)CH2CH2 ,AAA CH2CH(OR)CII2(=X)CIi2CH2 As, C112C(=X)CH2
,BCH2C112 ,AA, CH2BCH2 At, ,BCH2 AA BC(=X)CH2 , C(=X)BCH2,
B@(200)/14vhrein the Ay symbols indicate a or B single bondBawhiene7/055366
connect the A group to the androstane skeleton at position 5 or 8; 15 B is
oxygen or NM; is H or Ci-Cs alkyl groupsX is oxygen, sulphur or NOR5;

R4 is H, C1-05 alkyl group, or formyl when A is AA. BCHsals CH2BCH2 ,

or AARB@tdd ahwvehidheBiig iV paGLRE isobitovCinG & apiy lagrants; iR flhis ability
H, CI-C(1 alkyl group or Cs-Cs acyl group when the bondin position 17 of
thandresmiraskdletvieds dlmpisanssidnom Yo 120w in7rreeP Of myocardial

P2007/055366 6 R1 is not present when the bond = in position 17 is a
dofieesbran R INRERoPrRE Glotig diac arrhythmias.

There is still a constant need to make available drugs showing a better
therapeutic ratio and/or a longer duration of action, both of them important
factors for the compliance of patients. Preferably, such drugs should be
suitable for oral administration.

Different steroids, with the B ring enlarged and/or with one carbon atom
replaced by a heteroatom, are reported to possess different pharmacological
activities as well as some action on the Nat,K*-ATPase or as diuretics.
3-Hydroxy and 3-keto B-homoandrostane derivatives are disclosed in JP
45023140, as anabolic and antiandrogenic steroids, and in US 3059019 and
by H. J. Ringold in J. Am. Chem. Soc., 1960, 82, 961-963, as anabolic and
antigonadotrophic compounds.

Natural or synthetic brassinolides (2,3-dihydroxy-6-keto-7-oxa-7a-homo
derivatives) are reported to be plant growth regolators (CS 274530) and
some of them are inhibitors or stimulators of Nat,K+-ATPase (L. Starka, et
al., Sbornik Lekarski, 1997, 98, 21-25).

6-Azaestranes are claimed in US 3,328,408 as diuretic and hypoglycemic
agents and hence useful in the treatment of congestive heart failure.
Compounds resembling steroidal structures with an oxygen atom in the B
ring are reported by K. K. Razdan et al in J, Med. Chem., 1976, 19, 719-
721, as inactive or almost inactive agents in hypertensive rats, even though

their dosage was quite high (10 mg/kg).
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5 with the groups D or Z linked to the oxygen atom; D is a C2-C6 linear or
branched alkylene or a C3-C6 cycloalkylene, optionally containing a

phenyl ring: W and R7, which are the same or different and are H, C1-C6
avioyrophienyls01-C4 alkyl or when R6 is hydrogen; or 10 R7 i®CT/EP2007/055366
C(=N119)NHR1"; or W and R7, taken together with the nitrogen atom to
which they are linked, form an unsubstitgted or substituted saturated or
unsaturated mono heterocyclic 4-, 5-or 6-membered ring, optionally
coRtBiRiAIRAB N O EtBHdErdMEBNTIEINTOm the group consisting of

oxygen, sulphur or 15 nitrogen; R6 and R7 are optionally substituted with

onk dramareshdcoxyoumethbxy, @haxyoaitopgiRBis dbrGhtGedinéaubdetituted
branched alkyl, optionally substituted with one or more hydroxy, methoxy,
etirhproo N R )87 BRI B-het RO andl Gtta nwhicheatette isamie of providing
different and are H, CI-Cs linear or 20 branched alkyl group; or R9 and
Ruirtegcer tdyethet iwitithheanierode nadtoms dind thegguatididivearbention. The
atom, form an unsubstituted or substituted saturated or unsaturated mono
heferBEgERES Ob bl kPl drvisRE T tevaIKRedrasimigf oywola (D:
2007/147713PCT/EP2007/055366 7 another heteroatom selected from

the group consisting of oxygen, sulphur or nitrogemr’

wherein:

A is a divalent group selected among — w CHyCHoCHgw,
w CH(OR3)CH2CHg » , ~ CH;CH(OR3)CHz w+, w C(=X)CH2CHg »
w CHoC(=X)CHj w , » BCH2CHg w | w CH:BCHg w | w BCHy w |
w BC(=X)CHz », w C(=X)BCHyw , w BC(=X) » , wherein the = symbols
indicate a or B single bonds which connect the A group to the androstane
skeleton at position 5 or &;

B is oxygen or NR4%;

R3 is H or C1-Cs alkyl group;

X is oxygen, sulphur or NORS;

R* 1s H, Ci-Cs alkyl group, or formyl when A is w BCHsCHjw
w CHeBCHg » | or w BCHg # , in which B is NR4
R51is H or C1-Ce alkyl group;

Rtis H, C1-Cs alkyl group or Cs-Cs acyl group when the bond == in position

17 of the androstane skeleton is a single bond; or
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Z is a CI-C4 linear or branched alkylene or a single bond; Y is CH2,
oxygen, sulphur or N1211; 5it is H, Ci-C6 alkyl group; n is the number O or
1 or 2 or 3; mis the number 0 or 1 or 2 or 3; the symbolin positions 17 is,
iwdependently, a single or double bond,  and when it is a SHgleP2007/055366
exocyclic bond in positions 17 it is an a or f3 single 10 bond. Where the
compounds of formula (I) can exhibit taugomerism, the formula is intended
to cover all tautomers; the invention includes within its scope all the
porsipierstefeisame i rZtBE o iBomers, tiaahisomersdRprcyon &nd
their mixtures, the metabolites and the metabolic precursors of compound
158f ferbDNBR) Msbdheqharmaceutical acceptable salts are included in
the scope of the invention. Pharmaceutical acceptable salts are salts
winch retain the biological activity of the base and are derived from such
known pharmacologically acceptable ac s?ch as, e. g., hydrochloric,
hydro 20 bromic, sulfuric, phosphorie¢nitris/ famaric, succinic, oxalic,
malic, tartaric, maim, citric, meth%m@benzoic acid and others
commonly used in the art. The CI-C6 alkyl group may be branched or
linear chains or cyclic groups, e.g. methyl, ethyl, n-propyl, i-propyl, n-butyl,
t-btiyh epelopantyl PHL2SCeiRbEXYthWEXygen atom;
2007/147713PCT/EP2007/055366 8 The C2-C6 alkylenic group may be
brdhehedorlinbaeshainbrenghethgléntertemretyictespropyionene, optionally
tetramethylene, methylpropylene, dimethylethylene. The C3-C6
cyé@&&&%ﬁiﬁ@wﬁpﬁﬁﬁy be cyclopropylene, cyclobutylene, 5
cyclopent%ene cyclohexylene.

Réand R7,

which are the same or different and are H, C1-C¢ alkyl, phenyl-
C1-C4 alkyl or when RS is hydrogen; or

R7is C(=NR9)NHR1?; or

Ré and R7, taken together with the nitrogen atom to which they are linked,
form an unsubstituted or substituted saturated or unsaturated mono
heterocyclic 4-, 5-or 6-membered ring, optionally containing another
heteroatom selected from the group consisting of oxygen, sulphur or
nitrogen; R® and R7 are optionally substituted with one or more hydroxy,
methoxy, ethoxy groups;

R® is H, C1-Cs linear or branched alkyl, optionally substituted with one or
more hydroxy, methoxy, ethoxy, or C(ENR)NHR10;

R9 and R9, which are the same or different and are H, Ci-Cs linear or
branched alkyl group; or

R? and R, taken together with the nitrogen atoms and the guanidinic
carbon atom, form an unsubstituted or substituted saturated or

unsaturated mono heterocyclic 5- or 6-membered ring optionally containing



The 02-C6 acyl group may be branched, linear or cyclic chains and
preferably are acetyl, propionyl, butyryl, pivaloyl, cyclopentane-carbonyl.
Preferably A is selected amongCH2CH2CH2 ,BCII2CH2,0m , BC(=X)CH2
"‘wWanmdiw1 &(zX)BCI12 10 Preferably R6 and 117, which are thecsan®eo01/055366
different, are selected between H and Ci-C6 alkyl In the context of the
present invention metabolite and metabalic precursor means active
metabolite and metabolic precursor, namely a compound of formula (I)
whiaivtias: beteartransfosaied diy faomethb glio upacticsis thng b5 substantallyhur or
maintains or increases the pharmacological activity. Examples of
metaivolikes or metabolic precursors are hydroxylated, carboxyla ed,
sulphonated, glycosylated, glycuronated, methylated or demethylated
oxrgat%@ Sniedii deribaaneledfabe tompuumesistddandfa (0. 20 Some
compounds of formula () can also be prodrugs of the active forms.
Pré%é?r xSRBS 1 R dBRipounds (1) of the present invention are
%IAmln ethoxylmlno) -6-aza-7a-homoandrostane-7,17-dione
hy OCﬁ| 6 % 2 group,
3-(3-N Vleth n@%dg %lmlr%o) -6-aza-7a-homoandrostane-7,17- 25
dioné® fu ara 3PCT/E1'2007/055366 9 (E,Z) 3-
[3- ;%o ¥1r(golld|n]¥||o>6y|m no- @ Or%;7a-homoandrostane-7,17-dione
fumarate (E,

3- 7 tane17-
hy(oa;rug‘c PYaoe eP%*%é’H%PBBQt%?s BreMAdHLA9RAY 9P @aNE1S ‘50 Fuble bond,

3-(ZrAMIBRAROXY IMINOIE-82a- /A D UNRRIOSIARSAL TON] is an o or B single
dihydrochloride; (E,Z)

10 3-[Boti)-Pyrrolidinylloxyimino-6-aza-7a-homoandrostane-17-one

15

20

25

dihydrochloride; (E,Z)
3- (¥ Aenin olethetyivoing) BofiZar e faEMY L char Reinidan ei0stanerismORBe formula

is intended to cover all tautomers; the invention includes within its scope all
the possible stereoisomers, Z and E isomers, optical isomers (R and S) and
their mixtures, the metabolites and the metabolic precursors of compound
of formula ().

Also the pharmaceutical acceptable salts are included in the scope of the
invention. Pharmaceutical acceptable salts are salts which retain the
biological activity of the base and are derived from such known
pharmacologically acceptable acids such as, e. g., hydrochloric, hydro-
bromice, sulfuric, phosphorie, nitric, fumaric, succinic, oxalic, malic, tartaric,
maleic, citric, methanesulfonic or benzoic acid and others commonly used in
the art.

The C1-Cs alkyl group may be branched or linear chains or cyclic groups,
e.g. methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl, cyclopentyl or

cyclohexyl.



10hydrochloride; (E,Z)
3-[3-(R)-Pyrrolidinylioxyimino)-6-aza-6-formy1-7a-homoandrostane-17-
one hydrochloride;
v(E22@)7Arminoethoxyimino)-6-aza-7a-homo-7-(Z)-hydroxyipamneandrasiaes
nel7-one hydrochloride; 15 3-(E,Z)-(3-N-Methylami nopropoxyimino)
-6-az a- 7 a -homo- 7-(Z)-hydroxyiminoagdrostane-17-one hydrochloride;
3-(E,2)-[3-(R)-Pyrrolidinylloxyimino)-6-aza-7a-homo-7-(Z)-hydroxyiminoa
ndidstaie 7 edkelérydrgetilgrides(BZ pranched or linear chains, e.g. ethylene,
3-(2-Aminoethoxyimino)-6-aza-7a-homo-7-(Z)-hoxyimino- 20
antiroseaheldTeone hydrovtileride; tetramethylene, methylpropylene,
3-(E,2)-13- (Rgmyrrolidinylloxyimino)-6-aza-7a—homo-?-(Z)-methoxyuninoa
nd?é@%ﬁ?@}f«‘? eydrochloride; (E,Z)

Amlnoethoxylmlno) -7a-aza-7a-homoandrostane-7,17-dione
hy KAt AR 7EImE TIRED O (95506600 lgng) cyclobutylene,

343- -Meth amlnopro oxylmlno) -7a-az 7a-homoandrostane-7,17- dione
hyﬁYS eﬂg fyc o exylene.

O Pyrralidin imino-7a-aza-7 oandrostane-7,17-clione
oup ma e e mear OI‘ Ccyclic ¢ ams an
hy Meh ozrg X{‘i‘f % 7B BIRIREE R y 12"%h d

%@f@gﬁ)@t Q%( ¥:t pi%pal%ra‘lyaabu%yry npq(/%%%frfec}c o%r(]e%tgalgjen}:%gf tgnyl
3 “B:rdeiiylamingproppXYImIng);{ %822/ T PRPRARH ORIANe L BORE CH, we |
difumarate; (E,Z2)

3- [&%Eyw@mﬂ%ww@r%ﬁg komoandrostane-17-one
difumarate; 10 (E,2)

10 3-[BAdd=Rntyolieiny {oxyiminRY arazad aferawldlahemoandQstansed hldween
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ne hydrochloride; (E,Z)
3-H-Amirdethadkimino)-6-oxa-7a-homoandrostane-7,17-dione fumarate;

In the context of the present invention metabolite and metabolic precursor
means active metabolite and metabolic precursor, namely a compound of
formula (I) which has been transformed by a metabolic reaction, but
substantially maintains or increases the pharmacological activity.
Examples of metabolites or metabolic precursors are hydroxylated,
carboxylated, sulphonated, glycosylated, glycuronated, methylated or
demethylated oxidated or reduced derivatives of the compounds of formula
(D.
Some compounds of formula (I) can also be prodrugs of the active forms.
Preferred examples of specific compounds (I) of the present invention are:
(E,Z) 3-(2-Aminoethoxyimino)-6-aza-7a-homoandrostane-7,17-dione
hydrochloride;

- (E,Z) 3-(3-N-Methylaminopropoxyimino)-6-aza-7a-homoandrostane-7,17-

dione fumarate;
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(E,Z) 3-(2-Aminoethoxyimino)-7-oxa-7a-homoandrostane-6,17-dione
15hydrochloride; (E,Z)-3-(3-N-Methylaminopropoxyimino)- 7-oxa- 7a-h
omoandrostan e-6,17- dione hydrochloride; (E,Z)
3IviB2001ymalidinylJoxyimino-7-oxa-7a-homoandrostane-6, 17 diom®2007/055366
hydrochloride; 20 (E,Z)
3(2-Aminoethoxyimino)-7a-oxa-7a-homagandrostane-7,17-dione
hydrochloride; (E,Z)
3-(ENNeibyRnBroprogoxioino)ifa-txazZ -hdrooandbstsiaed 1,77-dione
dione hydrochloride; (E,Z)
3 [M@@W?olidinyl]oxf&dmino 7a-oxa-7a-homoandrostane-7,17-dione
hydrochloride; 11 E,Z)
/Zr%%@eﬁa@k?ﬁﬁ?h@)iwmﬁ@ﬁ@rﬁ@&@@?@s’faﬂéww%tane 17-one

hydrochlorlde E,Z) 3-(2-Aminoethoxyi no)-7a-homoandrostane-17-one
lagideE 7)
é rolldlny xylmlno a-homoandrostane-17-one hydrochloride;
v R S b S

hyg Bct&lorlg? (E Z) 3-[3-(R)-Pyrrolidinyl] oxy
m no-B-azaandrostan-7,17-dione hydrochloride; (E, Z)

G S AR I o

hqu%%rdﬂ?omde,

(E,Z) 3-(2-Aminoethoxyimino)-6-aza-6-formyl-7a-homoandrostane-17-one

hydrochloride;

(E,Z) 3-[3-(R)-Pyrrolidinylloxyimino)-6-aza-6-formyl-7a-homoandrostane-17-

one hydrochloride;

3-(E,Z)-(2-Aminoethoxyimino)-6-aza-7a-homo-7-(Z)-hydroxyiminoandrostane-

17-one hydrochloride;

3-(E,Z)-(3-N-Methylaminopropoxyimino)-6-aza-’7a-homo-7-(Z)-hydroxyimino~

androstane-17-one hydrochloride;

3-(E,2)-[3-(R)-Pyrrolidinylloxyimino)-6-aza-7a-homo-7-(Z)-hydroxyimino-

androstane-17-one hydrochloride;

(E,Z) 3-(2-Aminoethoxyimino)-6-aza-7a-homo-7-(Z)-methoxyimino-

androstane-17-one hydrochloride;

3-(E,Z)-[3-(R)-Pyrrolidinylloxyimino)-6-aza-7a-homo-7-(Z)-methoxyimino-

androstane-17-one hydrochloride;

(E,Z) 3-(2-Aminoethoxyimino)-7a-aza-7a-homoandrostane-7,17-dione

hydrochloride;
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10(E,Z)-3-(3-N-Methylaminopropoxyimino)-6-oxa-7a-homoandrostane-7,1
7- dione fumarate; (E,Z) 3-[3-(R)-Pyrro
idinylJoxylmino-6-oxa-7a-homoandrostane-7,17-dio e fumarate;
WO20BH27Aminoethoxyimino)-6-oxa-7a-homoandrostane-17P6MEP2007/055366
15hydrochloride;
(E,Z)-3-(2-Aminoethoxyimino)-7a-oxa-7&homoandrostane-17-one
hydrochloride; (E,Z) 3-(2-Am noethoxyimino)-6-azaandrostane-7,17-dione
hytfehfoffddl-Megyylaminopropoxyimino)-7a-aza-7a-homoandrostane-7,17-

3-[3-(R)-Pyrrolidinylloxyimino-c-azaandrostane-7,17-dione fumarate 20
antithe Borkeghdprity pure E and Z isomers of the EZ mixtures reported

ab&‘\@ aniiﬁt eS diastereoisgclzﬁrﬁne_rs of the R diastereoisomers reported
abdbéhd (e RAL e R E ik sn iR G ARTR A Y BIEMGRIS Hane E -drcfione

is mg\rsﬁgve geen prepared: (E)
3-%?—' il Xyimino)-6-aza-7a-homoandrostane-7,17-dione fumarate;

sAminoethoxyiming); 6- azas 7@)— homo&xrn rost -7, 17

12 - k2 - azas [ ane -
S R AT B RO SRt o i marate

-h oRRALORIANE 7 - dione hydrochlgride and5(E) 3 - (2 .
A e R o3 S0 MR P A Bl Rarogaps 177one
digpg, Rydrochloride. The compounds of Formula (I) may be prepared from

readily available
(E,Z) 3-[3-(R)-Pyrrolidinyl]oxyimino-7a-aza-7a-homoandrostane-17-one

difumarate;

(E,Z) 3-[3-(R)-Pyrrolidinyl]oxyimino-7a-aza-7a-formyl-7a-homoandrostane-
17-one hydrochloride;

(E,Z) 3-(2-Aminoethoxyimino)-6-oxa-7a-homoandrostane-7,17-dione
fumarate;

(E,Z) 3-(2-Aminoethoxyimino)-7-oxa-7a-homoandrostane-6,17-dione
hydrochloride;
(E,Z)-3-(3-N-Methylaminopropoxyimino)-7-oxa-7a-homoandrostane-6,17-
dione hydrochloride;

(E,Z) 3-[3-(R)-Pyrrolidinylloxyimino-7-oxa-7a-homoandrostane-6,17-dione
hydrochloride;

(E,Z) 3-(2-Aminoethoxyimino)-7a-oxa-7a-homoandrostane-7,17-dione
hydrochloride;

(E,Z) 3-(3-N-Methylaminopropoxyimino)-7a-oxa-7a-homoandrostane-7,17-
dione hydrochloride;

(E,Z) 3-[3-(R)-Pyrrolidinyl]oxyimino-7a-oxa-7a-homoandrostane-7,17-dione

hydrochloride;
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20

starting materials using the following general methods and procedures. It
will be appreciated that where typical or preferred experimental conditions
10 (i.e. reaction temperatures, time, moles of reagents, solvents, etc.) are
given, other experimental conditions can also be used, unless otherwise
stated. Optimum reaction conditions may vary with the particular reactants
or solvents used, but such conditions can be determined by one skilled in

ine A5 by Soniing anipisation prosedyieR, R e ERLON ypermore

provides a process for the preparation of compounds of general formula
{) qiaring.{n compounds of general formula (11) 11 20 where the
symbols A, R1, and r= have the meanings defined above by reaction with

eomreends:nheenssdl iprmyar N ReAMHE M- one hydrochloride;
2007/147713PCT/EP2007/055366 13 where R2 has the meaning defined

abaes-is 4 Py theTRe Hase 6r7af Rosadh Seess e dorBsamRiRIrochloride;

dihydrochloride, in apolar solvent, such as dioxane, tetrahydrofuran,

WAipéthanehanexmaiia)ok-ethamy: MNdinathyiformamidenh parisiRRride;

water or their mixtures, at a temperature 5 ranging from 0 C and the reflux
@ edni(®) Therehctioncan haieariad,oub i dbeapresendeonka base,

such as sodium or potassium hydroxide, sodium or potassium carbonate,
heditorhdspdsassium hydrogencarbonate, or of an acid, such as
hydrochloric acid, hydrobromic acid, acetic acid, or of a salt, such as
BN B @r Aotassithvadeiate) Sdicmeamdotassiari prosphgtotbloride;
disodium or dipotassium hydrogenphosphate, sodium or potassium
¥ dBedphBsphaidirGihesyundscoBdeneralfdrostita ) 1Where biydrochloride;
symbols A, Rl and = have the meanings defined above, and R2 is

B5313 *ﬂ}vﬂ@@rﬂ.@@iﬁopropoxyimino)-6-oxa- 7a-homoandrostane-7,17-
dione fumarate;
(E,Z) 3-[3-(R)-Pyrrolidinyl]oxyimino-6-oxa-7a-homoandrostane-7,17-dione
fumarate;
(E,Z)-3-(2-Aminoethoxyimino)-6-oxa-7a-homoandrostane-17-one
hydrochloride;
(E,Z)-3-(2-Aminoethoxyimino)-7a-oxa-7a-homoandrostane-17-one
hydrochloride;
(E,Z) 3-(2-Aminoethoxyimino)-6-azaandrostane-7,17-dione hydrochloride;
(E,Z) 3-[3-(R)-Pyrrolidinylloxyimino-6-azaandrostane-7,17-dione fumarate
and the corresponding pure E and Z isomers of the EZ mixtures reported
above and the S diastereoisomers of the R diastereoisomers reported above as
well as the RS mixtures.

In particular the following pure E and Z isomers have been prepared:

(E) 3-(2-Aminoethoxyimino)-6-aza-7a-homoandrostane-7,17-dione fumarate;
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where 117 or W are C(=NR9)NHR,10, where R9 and R10 have the

meanings reported above, can be obtained from the corresponding
compounds of general formula (.0 where R6 and W are hydrogen, by

reaction with compounds of general formula (IV) 20TC(=NR9)NHR1" (W)
where R9 and R10 have the meaningsireported above and T is a leaving
group, such as, for example, methylthio or 1-pyrazolyl. The reaction can

b Ly | ey ' f - 13 2- .
bR 11 e A T i Himavate
e&m_n9L<QIMma@zhxﬁg{mﬁm%aw&@r&étmwmﬁ%%%mé&mgﬂfﬁ%ﬁone
ranging from O C and the reflux temperature, optionally in the presence of
aaR8cBUERdRs sodium or potassium hydroxide, triethylamine,
diethylisopropylamine. 5 Compounds of general formula (Il), as defined
aeye, can he prepared starting from known compounds with proper
functionality in the different positions, from commercially available

CEN PSP Ansiiee i fpmeXanBlaz 348 th s dilysaxy2ndFosta Be-gMt7-dione
7-one and 3 p- hydroxyan drost- 5-en- 7,17- clione or from compounds
alredehechdmaded in the literature, such as, for example, 10
3,3:17,17-bis(ethylendioxy)androstan-6-one, 6a-hydroxyandrostane-3,17-
didee ¢oothaepdsted iFGnidM(ham ey dbel eshieHe a2 0R3HAB( 1y ailable
3644), or 3,3:17,17-bis(ethylendioxy)androst-5-en-7-one (reported by
PuRkKangi mateR AW  Brngggembbideyd etk rEhelnma 896 S3ndodrda@sures. It
following the general procedures listed below. The above reported list of
combberdpisaated Shatmplesmotitimithgitipecfeopaloftherimventidnonfditions
reported methods of preparation of compounds (II). Compounds of
Jbrergadion lenentiare 9 tony, Betog) OHeaeR A, solvents, etc.) are given,
CH2C(=X)CI-12"... and X is oxygen can be obtained from the
cofespeFRiRCa R otprId tirrs ecatisalsode ared. isniapsforhaarisetisated.
corresponding 20 cyanidrin, followed by reduction to the amino alcohol
SHREREIRiFESE o GPRHems: IIRE FpaRordritkarBetmianag aspants or

reaction with sodium or potassium , , .
solvents used, but such conditions can be determined by one skilled in the

art by routine optimisation procedures.
The invention furthermore provides a process for the preparation of

compounds of general formula (I) starting from compounds of general

formula (ID)

o-R’

II
where the symbols A, R1, and = have the meanings defined above by
reaction with compounds of general formula (IIT)

R20ONH: I1n



cyanide in the presence of an acid, such as sulphuric acid or acetic acid,

in a solvent, such as ethanol, dioxane, dimethylsulfoxide, water or one of

their 25 mixtures, at a temperature ranging form 0 C to room temperature,

oY oo d72007/147713PCT/EP2007/055366 15 treatment obdiTerkeionessses
with another cyanohydrin, such as acetone cyanohydrin, in the presence

of a base, such as sodium or potassiumiBydroxide, in a solvent, such as
ethanol, dioxane, dimethylsulfoxide, water or one of their mixtures, or in
thexcyaroky des Hiseihas @ selNenhal abateMperiure fApoing e Khte & of a
room temperature. The cyanohydrin can also be obtained by treatment
witbatyamottinaethidsilareniplbe ditesdnet ofad ewisaacither basesfaltpvwedh as
by hydrolysis of the silyl ether. The reduction of the cyanohydrin to the
codespondingtamhindrafooho) chf-denosriey eltdne catalthignol, ethanol, N,N-
hydrogenation, either with hydrogen gas or in 10 hydrogen transfer '
conateiylfianme midsenve v aematat watalysiebuchistuPel CaP @2 eRtperature
Pt/C, or Raney Nickel. Ammonium formate, sodium hypophosphite or
cydRinabagaiera Qarfoendsteeaie Aydrseanaranerer rer)epastiPhecpdiabligigrried
can be carried out in a solvent, such as, for example, ethanol, methanol,

etiftiadBiahe MBSEREe St ahyiiofuriicadsticostidmnon-pagassium  hydroxide,
dime;%lformamide,. water or their miglt;ures, at a temperature rangin%?from

0 CURHhE RARS NP EPIRTR Ut & &%98%%%3&(%8&6?\ fnate, or
pressure to 10 atm. The redugtion of th nohydrin can also be carried

o B R B At LR SR e TS iRBiR O of
SO'é’ﬁ@,t’s%lléﬁh%%ssgéﬁml St t%{g%}é%%é%%{‘ s%lagﬁ%%r}eﬁl(%a%ﬂ]uem phosphate,

temperature 20 ranging fro e reflux temperatur

10 di%@%ﬂ%reagtioawémﬂmn%g@g ﬂs%tedssa%&guws Yotassium

15

20

general formula (Il), where A is A%, JCH2CH2 ~A” or .Q.

CHEGaXEHZ1ag a8 0Xygen, can be carried out with sodium or
potassium nitrite in the presence of an acid, such as sulphuric,

hydreeioticder #Cetisaaidfdanta W QR AXHIAVH 3PRDIEP A0R1QRE366 have
16 solvent, such as ethanol, dioxane, dimethylsulfoxide, water or one of

thellienixéureacatdiempatatuse 1Ad FAYSTONRIIT to thergrgipperature.
Compounds of general formula (Il), where the substituent A is

Z@)n
mNR8

where R7 or R8 are C(=NR9NHR1, where R? and R10 have the meanings
reported above, can be obtained from the corresponding compounds of
general formula (I) where Ré and R® are hydrogen, by reaction with

compounds of general formula (IV)

TC(=NR9)NHR!? (IV)
where R9 and R1!0 have the meanings reported above and T is a leaving
group, such as, for example, methylthio or 1-pyrazolyl. The reaction can be

carried out in a solvent such as dioxane, tetrahydrofuran, 1,2-



C(=)OCH2CH2 aa- or aa. CH2C(=X)CH2 wa and X is oxygen, can also be

5 obtained from compounds where A is a.- COOL ay by treatment with
diazomethane or trimethylsilyldiazomethane, in the presence of a Lewis
acisoehras BF3-Et20, in a solvent, such as diethyl ether, PCT/EP2007/055366
tetrahydrofuran or dichloromethane, at a temperature ranging from -70 C

and the reflux temperature. 10 Compoumgls of general formula (1), where

Ais aa. C(=X)CH2CH2or CH2C(=X)012 aaa and X is sulphur can be
obthimethfraystbtempounetdwhdre sAlismd, O CH2G Aarpomaide, water or
CH2C(=20CEI2 daa and X is oxygen by reaction with the Lawesson

redbert oRPPSBsIn atselvéem seishastolapgimer Ssetorftrile; sl the reflux
temperature ranging from O C and the reflux temperature. 15 Compounds

of HERBRERSHRUIRPHYRAREréxhEheuBEHEsBAE A0fs A. bIeX)CHECHD satlbim or
aa- CH2C(=X)CII2 as- and X is NOW can be obtained by treatment of
coRffisHT R ytaide sty HRe SRV ISR BHEAIPRS42 a' or aea
CI—@SOCHZ a- with compounds of eral formula F%gIORS where R5 is,

s CRTRRHTOL, Y ORETorRrBH b UL GhsABIBd PSR, §BnIE Repared

example, hydrochloride, in a solvent such as dioxane, tetr drofuran, .
R B ST e e A e tifberent
Pyfidingwater af thein mixiy LA e&ﬁ%‘ﬁ anging from O ¢ and

theB re%‘lu% te’mp%rature. The f%?&:t%nghgfy}%g ca relo‘é%1 %%ft f%lt%?engbsr’eg%gg %?lple’

a %??Vﬁléﬁﬂﬁégdiﬂﬁk%tp&t&%sﬂ%H$¥Hﬂpéﬁgﬁya§o§%9ﬂv%}é%“c%o&s§ih!’?]dione

carbonate, sodium or potassium hydrogencarbonate, or

208y 1! etRSoTHRR2D0CANRS3ER L6 PLRRHRCIheSHERBS UM ACNIBY G xample,

acid, hydrobromic acid, acetic acid, or of a salt, such as sodium or

10 pomssiumabRi@it3eailink Phpdiassinepinsphalgs disadiye@idrostane-3,17-
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dipotassium hydrogenphosphate, sodium or potassium
dinjidragénphosphate d5ic @nibundsofdaenesal (oravdd Qhanhepooise 46(17),
sub stituent A is CH2CH2CH2 , can be obtained from compounds where

A 86 CONNEIRWT 261 eahy bmaso GNR2B{NKHVATYoH2 (iapvhict RnHsi-Kai
H, C6H5, tosyl by treatment with a base, such as sodium or potassium
hy&igideRsddidiesperaeisiting elesideriorn t8RBNEIs10A a8 @iHatow @ the
butanol, pentanol, 1,2-ethanediol, or with Na in an alcohol, potassium
ter@sugiakiHEORs IS Aished hetaperbhsrabarginp ercadict shgampaamas is an

temperature. The same reaction can be performed with reducing agents,
subleBMithidift attitinae Mrifeees sy msrEAtsedigrported methods of

cyanoboro{lgdrgje in meth%n(ﬁﬁr ethanol, optionally in the presence of a
15HERAS HEE: SUHHEY ZeSchforide or sodium borohydride in methanol or

oA R e IR CTE S5 (Rt (KRG Gl o

I WOER MR G RSy S aog]{ybg%r? RIAINEd BY ained from the corresponding
compounds where A is w COCHy» is transformed to the corresponding
cyanidrin, followed by reduction to the amino alcohol and final diazotation
of the latter.
The cyanohydrin can be obtained by reaction with sodium or potassium
cyanide in the presence of an acid, such as sulphuric acid or acetic acid, in a
solvent, such as ethanol, dioxane, dimethylsulfoxide, water or one of their

mixtures, at a temperature ranging form 0 °C to room temperature, or by
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reaction with compounds of general formula (II) where A is 20 am

COCH2CH2 ant or am CH9COCH2 an. with compounds of general

formula HONNEw as a solvent or in a solvent, such as ethanol, dioxane,
dirnathylsytfexide, water or one of their mixtures, at a temperaturg Faneiigsss
form O C to reflux temperature. ~ Compounds of general formula (11),

where the substituent A is 25 am CH2CI2CH2 , can be obtained from
compounds where Ais WO 2007/147713PCT/EP20071055366 18 C |
S(EH2}Ras] ©H 2HeHR@omor wibhCH2GEIBICHAIAIATIGH? agudly as acetone
catalytic hydrogenation, for example, with Raney-Nickel in a solvent such

as @thaoydvaterior thexamesenteeivfmixtures, ataliemperadinenrangipgtassium
form O C to reflux temperature. Compounds where A

isAIS{cHe- 38| Haes, Aushssne b pedislicrR)e- Ssictizylsdfokisle, water
obtained by reaction of compounds of general formula (Il) where A

iSCO N2 CH ST oSS ¢ Rhths @ Ry difer Ladnis sdigent, at a
such as BF3.Et20, in a sglvent, such as diethyl ether, tetrahydrofuran or

dic PR TR LY RGP P GinG HOrPOTE LaranpknFufity T seraehsdtin can
RS I (e ISR B pcnc o
I R BB Bl B SR i, o

e RO AR in e

diethyligtherer tRtrabysiafiran b fe Jafter, with sodinm inadaleoNdss or in

such as ethanol or propanol, or by catalytic hydrogenation, suchas Pd/C,

Pt02:debol Gr o Raneyrieksls Ina s0lveRtsSHED 86 Jfahe%AMRIIyst, such as
ethanol, methanol, ethyl acetate, dioxane, tetrahydrofuran, acetic acid,

N, R 20 dipeethyfarmamitie onakeiasthsiidpexture s drsais reastiens, CaBdium
be carried out at a temperature ranging from 0 C and the reflux

terhppophsephita pressivhaanting feamiaimespheric/dregsurerio df@eihgents.
Compounds of general formula (H), where the substituents A is

CH{DRB)GH2C M2 lai GHfieH (ORBIGHRLvartd RRIsG1{G6alkn?6, ethanol,

group, can be obtained from compounds of general formula (I), where A
methanol, ethyl acetate, dioxane, tetrahydrofuran, acetic acid, N,N-
dimethylformamide, water or their mixtures, at a temperature ranging from
0 °C and the reflux temperature, at a pressure ranging from atmospheric
pressure to 10 atm. The reduction of the cyanohydrin can also be carried out
with a reducing agent, such as lithium aluminumhydride in an inert
solvent, such as diethyl ether, tetrahydrofuran or dioxane, at a temperature
ranging from 0 °C and the reflux temperature.
The diazotation reaction of the amino alcohol to the desired compounds of
general formula (II), where A is w C(=X)CH2CHy w or w CH;C(=X)CHg w

and X is oxygen, can be carried out with sodium or potassium nitrite in the

presence of an acid, such as sulphuric, hydrochloric or acetic acid, in a



WO 2007/147713PCT/EP2007/055366 19 is
CH(OR)CH2CH2...CH2CH(OR3)CH2 w. and R3 is hydrogen, with

compounds of general formula R3-LG, where LG is a leaving group, such

asp tmexample, chloro, bromo, iodo, mesyloxy, p-toluensulfarRytges007/055366
trifluoromethanesulfonyloxy. The reaction can be carried out in a solvent 5
such as diethyl ether, dioxane, tetrahydsgfuran, 1,2-dimethoxyethane,
N,Ndimethylformamide, dimethylsulfoxide, toluene, or their mixtures, at a
tersperatyrevdnging framod, iardddedeflavhigsiérattse vapkonallyie the their
presence of a base, such as, for example, sodium or potassium
hydrosidesssediarteompotassiim ging frate, @Gdiumroppotasgiemture.
hydrogencarbonate, 10 sodium or potassium hydride, sodium or
pofeeibpiinssthoXidgesetalimiorpolassiliih tetienoxites asubeptiosatly, A  is
of a salf, such as, for example, sodium or potassium iodide. The reaction
carbb CRHedbdiato B atrbkixe® nit sBvént, stickrEseprean also be
example, dichloromethane, chlorobenzene, toluene, hexane, and water, in

the® BrRREL IR oERTRBINES pELRIS UM RYdrExideGHa ™, ohktdieaiynent with
i It, ,f le, tet ty-l i hlorid )
PO R o B S G IO A PR & Levwis
the reflux t tuce.of the mixture. , C ds of
o R L U B SR LB Rt
ang, Bsand S are@ygen, cap 4%318_21&%%1&% %zgﬁ%tg'%c}é)f'%‘@ and the reflux

corresponding sw C(=X)CI-12 derivatives withpefoxides, such as
hygiggen fepxide or peroxyacids, such as mchloroperbenzoic acid,
peroxotrifluoroacetic acid or peroxoacetic acid. The reaction can be

10 caCisd i s0leRbsACTA% 04 eRNRIg22 dichiorometBaNeH,CH, »  or
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chloroform, toluene or their mixtures, at a temperature WO

206¢ LALTISRCVE R208h d0X5 366 dp Fangitghfroe Svbtaand tieskafld¥mpounds
temperature, optionally in the presence of a buffer, such as disodium

hydiogenphas phra€=Xitipdiiids-0bgenetA {0K)L ) Mvheré Hés oxygen by
substituent A is BC(X)C119 and B and X are oxygen can also be obtained
byreesiipentich 4 15eKetov6sswidrBagent Grafidiostaresdbrivatisesiwith toluene or
sodium borohydride followed by an acidic treatment. 5-Keto-6-acid B seco
andeesratEiteriiiven parn bere bealatmycre Attenn dtBearrflosteraperature.
derivatives with ozone or potassium permanganate or sodium periodate.

CdrgrRetrdst geheraprsinbilafanmiwkere WAk subbsigentthas substituent A
is w C(=X)CH2CH; » or w CH,C(=X)CHjz « and X is NOR5 can be obtained

by treatment of compounds of general formula (II), where A is
w COCH2CHz » or w CH2COCHzw» with compounds of general formula
H:sNOR? where R5 is, as defined above, in the form of the free base or of a
salt, such as, for example, hydrochloride, in a solvent such as dioxane,
tetrahydrofuran, 1,2-dimethoxyethane, methanol, ethanol, N,N-
dimethylformamide, pyridine, water or their mixtures, at a temperature
ranging from 0 °C and the reflux temperature. The reaction may be carried
out in the presence of a base, such as sodium or potassium hydroxide,

sodium or potassium carbonate, sodium or potassium hydrogencarbonate, or
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10 BC(=X)CH2",. or C(=X)BCH2 , B is NM where R1 is hydrogen and X is
oxygen can be obtained by treatment of 6- or 7-hydroxyiminoandrostane
derivatives with, for example, S0012, 2,4,6-trichloro-1,3,5-triazine, tosyl
shdandw 142205, POC13, H2SO4 in a solvent, such as tolueneCT/EP2007/055366
dichloromethane, pyridine, depending on the nature of the reagent, or the
reagent can be used 15 as a solvent, atia temperature ranging from 0 C

and the reflux temperature, optionally followed by a treatment with a base,
such @s sodiurudr petasditnrhhydroxide, bydiwrompotassiuaraacbandieyr of a
sodium or potassium hydrogencarbonate, triethylamine, pyridine, in a

sofveht ssabrras edetinans| pethasiviroraselieieosadhixtupe pbthessaid phosphate,
solvents, at a 20 temperature ranging from room to reflux temperature. .
Cohfesines dfigedBratastma (nydxrasieriessbipttitusodig  or  potassium
BC(=X)CH2 M" or jv, C(=X)BCH2 ,A", Bis NR 1 where R1 is C1-C6

il el erRb8 §gen can be obtained by treatment of the

corresponding compounds of general formula (11), where the substituent A, .
BN NG SR et g e S
WO 200714 7713PCT1EP20071055366 21 X is oxygen, with,compounds, .
of generé%?éu%l&.f—fé,Weﬁeroe% 9?§a%3\%ngcg)%gﬁ?ggéh§§l5? A s
SXAMPIRASHR AHOEA, 995 MEMPOORANERIDIVON which R is 1,
trifluoromethanésulfonyloxy-. The reaction can be carried out in a solvent

sughgs disthy! gthet.digxane. Jelrrhydiofurans J.2- dimehea%ethanytassium

N,N- dimethylformamide, dimethylsulfoxide, toluene, or their mixtures, at a
temperaitag rabaitenirem s aRddh @ fRbkk e MPer alyre APUANAIIYAE ti8anol,
presence of a base, such as, for example, sodium or potassium

hyBtaxidel, $eaitdnddr prassiBdislbonaesOium oh RAEBESIYPotassium tert-
hydrogencarbonate, sodium or potassium hydride, sodium or 10
pobassiomida eth @adE Os adli i tehetessiven ienishugofdce, antl aptidridlly reflux
of a salt, such as, for example, sodium or potassium iodide. The reaction
catebepeantieck o(lthaseaimea mixdtire ofaorgomipsdiventdsudbhasefbrcing agents,
example, dichloromethane, chlorobenzene, toluene, hexane, and water, in
theyrbsenee ditdodiom ehpoiassium iydirskddeiand @tgehtedrefyran,  sodium
ammonium 15 salt, such as, for example, tetrabutylammonium chloride or
bréhfEe s syidE st BydRieasaka, dhanempotaena arginggroneeeace of a
and the reflux temperature of the mixture. Compoundsh%;%eneral formula

(I-SVRer@tib SsStiftfeAtns istBedo i safiwP hrresBElasinansshagol or

is oxygen can be obtained from 20 .compounds af general formula (11),
R <SR AT BERSGOFTD (BN e 8HER GHgpgrature.

are,oxygen hy reduction with mixeq hydrides, such as Im{%&; it
so@i%n?%)gﬁ)%gydride &ﬂ?ﬁleum aIurr%niumhyﬁride in thetg{esence Z‘szeﬂz or
Lewi igf, Wﬂﬁ@ }ﬁ,EJEO in g salvert,.sueh sgiieth | ether; .
tetrahy 0 l(Jran or dl)gfa“ne, ’oirnwaél(%(%/llfﬁi% "T’/It:‘gﬁgé%bggfé)é V) ed by
caalylig yydreganationQvenRd/Cdp agAlcefol, faIaMPeIUre/RRINg A s
from O C and the reflux temperature.
~ COCHoCHo » or w CHyCOCHzw with compounds of general formula
HoNNRW as a solvent or in a solvent, such as ethanol, dioxane,
dimethylsulfoxide, water or one of their mixtures, at a temperature ranging
form O °C to reflux temperature.

Compounds of general formula (II), where the substituent A is

w CHoCH2CHy»+, can  be obtained from compounds where A is



Compounds of general formula (Il), where the substituent A is

BCH2CH20r 4 CH2HCHZ2and B is 0 can be obtained from 5 compounds

of general formula (H), where the substituent A is 44. BUT=X)CH2",
B200B@iAAam and B and X are oxygen by reduction with npigeatp2007/055366
hydrides to give the corresponding diol which can be converted to the

desired ethers by treatment with tosyl chipride or thionyl chloride in the
presence of a base, such as pyridine, triethylamine, 4- 10
dimetByBIGHOpyRHitE,Glla solvent, sucThe (BEATHetiRICH ueneby catalytic
dichloromethane, pyridine at a temperature ranging from 0 C and the
refurdenppertiturefcC emponled svafhy drarey Dinkdhid 1), wheret Auslads ethanol,
BCH2CHZ2or CH2BCH2 wherein B is NR 4 and 114 is hydrogen or
C1veéealkyl groupiel srcdieerpbtalet! fibm onipaahias ofagenagaform 0 °C to
formula (Il), where A'is BC(X)C142,...C(=X)BCH2,,, where B is NM, X is

oxJGER RABTRRE T oG B CIE SRy oo tp, By ettt lion wihiafxba « or
o e et ST G CROVARE ] (BFRGEISR . AR of
f 0C the 20 ture. f In, .

whBERL BB WREE AR eI & g BN Hyer with

hy r GI-C6 alkyl group, and X is NORS,ca obtained fro
con SOl SRR A ARk BEERRRAE AR, such

CBGHa W @@H&%ﬁr%}ﬁgﬁ{‘&f &%ﬁﬁ%’ %‘é%&%ﬂ%%‘?&r%@ﬁ&ﬁg from 0

alkyl group, and X is sulphur by reaction wit

2003/34d4 1A3RGTEP2APZ/955366 23 1-12NORS5 where R5 is as defined

above, in the form of the free base or of a salt, such as, for example,

10 hydreshyerides in 6 sopeertsuchrasipxangnietrahygeofuran, lhdiibuents A
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ethoxyethane, methanol, ethanol, N,Ndimethylformamide, pyridine, water
or {hei GHXORSSC H, & IBwperat@H SO MQRY IO ghdnisthe Keludgen, can be

temperature. The reaction may be carried out in the presence of a base,
suchtasrsatiufroar petassivum dydrekidgesadilmformatass{Ib, cardorate, A is
sodium or potassium hydrogencarbonate, or of an acid, such as
hydroSdéeHE6d1d, “hyeirobyrOiid et acethy aeidy gicof wihlta snetabbydride, for
sodium or potassium acetate, sodium or potassium phosphate,
example, sodium borohydride or lithium aluminiumhydride, in a compatible
solvent, such as methanol, ethanol, water for the former reagent and diethyl
ether or tetrahydrofuran for the latter, with sodium in an alcohol, such as
ethanol or propanol, or by catalytic hydrogenation, such as Pd/C, PtOq, Pt,
Pt/C, or Raney Nickel, in a solvent, such as, for example, ethanol, methanol,
ethyl acetate, dioxane, tetrahydrofuran, acetic acid, N,N-
dimethylformamide, water or their mixtures. All said reactions can be
carried out at a temperature ranging from 0 °C and the reflux temperature,
at a pressure ranging from atmospheric pressure to 10 atm.
Compounds of general formula (II), where the substituents A

is » CH(OR)CH;CHz =, w CH2CH(OR®)CHz» and R3 is Ci1-Ce alkyl

group, can be obtained from compounds of general formula (II), where A
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10 disodium or dipotassium hydrogenphosphate, sodium or potassium
dihydrogenphosphate, Compounds of general formula (ll), where A is am
BC(=X) na and B and X are oxygen can be obtained from the

cvorespaading compounds where A is =CHC(=0) WV by reaatonmwiivzossses
KIVIn04 or Nal04 in t-butanol, optionally 15 in the presence of water and
bases, such as sodium or hydrogencarbgnate, sodium acetate or sodium
phosphate, or with RuC13 or Ru02 and Nal04 or NaBrO3 in a solvent,
suth-aEMYRANEERE Hearb prwe CELIIGHOR A€o mtrilendnR Witeiatragen, with
mixture of the said solvents, at a temperature ranging from 0 C and the
refhoxaeerpdrantigeaechtdduntidn BF théintdrmredidic ketbamitn20zwnitipnsicth as,
reducing hydrides, for example sodium borohydride followed by cyclization

of the int&trEtiate, GpthallPidhcatdlde aneesitosy acidstiduehadfonyloxy,
hydrochloric, acetic or. p-toluenesulfonic acid. Compounds of general
forRtRIAmMAHARSRUS T BOEXT W ARG EPTS 14D CPTSIRFdPYGER o solvent

C1-Cq alkyl group, and X is oxygen can be obtained from 25 compounds
o s T e Kb Sa s P pabT o st SR yechane, N.N-

20Q7/147713PCT/ER20Q7/055366 24 with KMn04 or NalQ4, .in t-hutanol,
opﬁb%glh%/%n% I@%Pelsghc%lo &viﬁzsrugﬁ?élégsgg)ﬂg%ﬁ’agrsc}%i% gpixtures, at a
hy encarbonate,.sodium te or.sodi osphate, or with.Rut,% .

or RO A DA AR e R BRI TRt i e
camenisaqran i ACSianile MNRISEA! I SO DISHRAS nydroxide,

nts, at a temperature ranging from 0°C and the reflux temperatur

folluaehby, FeRGtiQRiWiLh AIFIRRIR, AUNPRIWP sl SUGR28 APHEAM  onate,

acetate or formate, or an amine of general formula H2NR4 to give a

caginivlrarvidgofAebydratigaatitesktienvith gehvdiatin:agepts dsUeBdSm or
thionyl chloride, phosphorous oxychloride, p-toluensulphonic acid 10 and

catalyisshydrogeniticsk tfdhe ehanycde:gives edrapesidsetigansradr example,
formula (In, where A is ae, BC(=X) ,.*, and B is NW, R1 is hydrogen or
Ci<06ialkylograupassdnX i didgeTh€ arapaindscahgenecakfdsthwat(IBlso in a
where A is BC(=X) and B is oxygen or NR, R4 is hydrogen or C1-C6 alkyl
grouixtane Xis NOWicarstleaitainedhl Sasonfaompenmps of diehbraimethane,
formula (Il), where A is *N, BC(=X) .4", where B is oxygen or N114, R4 is

hy SO tkytarodisxand. xamdiplier. bin the presence of sodium or

potassium hydroxide and a quaternary ammonium salt, such as, for
example, tetrabutylammonium chloride or bromide or iodide or
hydrogensulfate, at a temperature ranging from 0 °C and the reflux
temperature of the mixture.

Compounds of general formula (II), where the substituent A is
w BC(E=X)CHy w or w C(=X)BCHz2« and B and X are oxygen can be
obtained by treatment of the corresponding » C(=X)CHjz » derivatives with
peroxides, such as hydrogen peroxide or peroxyacids, such as m-
chloroperbenzoic acid, peroxotrifluoroacetic acid or peroxoacetic acid. The
reaction can be carried out in a solvent such as, for example,

dichloromethane, chloroform, toluene or their mixtures, at a temperature
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reaction with 112NOR5 where R5 is as defined above, in the form of the

free base or of a salt, such as, for example, hydrochloride, in a solvent

such as dioxane, tetrahydrofuran, 1,2- dimethoxyethane, methanol,

atioenvot/ M3 20 dimethylformamide, pyridine, water or their paxippes)7at8866
temperature ranging from 0 'V and the reflux temperature. The reaction

may be carried out in the presence of a fapse, such as sodium or

potassium hydroxide, sodium or potassium carbonate, sodium or

potassiumg fymrof&hcantbttateefiuaf maeid tsureh asiopdibc hioticeapidsence of
hydrobromic acid, acetic acid, or of a 25 salt, such as sodium or
potaskilifaracetste, sodiisndir pothssinzephbsshhtge W@mpounds of general
2007/147713PCT/EP2007/055366 25 disodium or dipotassium
hyéregenpiiRpraiere shirmbstiatantidnisdimyBSganfibsphaed B and X are

Compounds of general formula (Il), where the substituent A iSBCH2 #ra

anGBEEbxsenan he opbiHBAGr I dERTTEURS 6f gRnerheterfragidodd seco
5 where the substituent A is ra# BC(X) #ra and. B and X are oxygen by -
redUHBATER Iy ASS B AL o R LGEREl bV an acidic
borohydride or_lithium aluminiumhydride in the presence of a Lewis acid,

e o A o RhE E C) Sar- Bt ira e by
d1%306 A c R ANAGRANON PRGN ARAICOIANR 80 potassium
temperature ranging from and the reflux temperature. ompouncPs 0

geperal {auaniadlbl WieleRe.syfstiuent A isBCH2 #ra
Compounds of general formula (II), where the substituent A is
« BC(=X)CHy » or s C(=X)BCH: » , B is NR4 where R¢ is hydrogen and X
is oxygen can be obtained by treatment of 6- or 7-hydroxyiminoandrostane
derivatives with, for example, SOCly, 2,4,6-trichloro-1,3,5-triazine, tosyl
chloride, P;0s POCls, HoSO4 in a solvent, such as toluene, dichloromethane,
pyridine, depending on the nature of the reagent, or the reagent can be used
as a solvent, at a temperature ranging from 0 °C and the reflux
temperature, optionally followed by a treatment with a base, such as sodium
or potassium hydroxide, sodium or potassium carbonate, sodium or
potassium hydrogencarbonate, triethylamine, pyridine, in a solvent, such as
methanol, ethanol or water or a mixture of the said solvents, at a
temperature ranging from room to reflux temperature.
Compounds of general formula (II), where the substituent A
isw BC(EX)CHy » or w C(=X)BCHy w, B is NR4 where R? is C;-Cg alkyl
group and X is oxygen can be obtained by treatment of the corresponding
compounds of general formula (II), where the substituent A

is w BC(=X)CHy » or « C(=X)BCH;# , B is NR4 where R4 is hydrogen and



and B is 0 can also be obtained from compounds of general formula (1D,
where the substituent A is ra# BC(=X).ra and B and X are oxygen by

reduction with mixed hydrides to give the corresponding diol which can be
Yoocavesteds to the desired ethers by treatment with tosyl chiarideroso7/055366
thionyl chloride in the presence of a base, such as pyridine, triethylamine,

4- dimethylaminopyridine, in a solvent, sych as diethyl ether, toluene,
clichloromethane, pyridine at a temperature ranging from 0 'V and the
refiixisepmyeratureith0 Compouts 9 Oiggenerdl formula (R)-WGeretdeie gidy- is a
BCH2 kw and B is N111, wherein R1 is hydrogen or CI-Cs alkyl group,
cafebELBBtairedriromcdompolnd e sigeheratfbrmulddDowhete, Antieayloxy, p-
BC(=X) #ra where B is NR4, wherein R1 is hydrogen or C1-06 alkyl group,
antPRpnswfgerlpysiedidneromieshanesy fyayiees, dhhaadtoaende carried
with lithium aluminiumhydride, WO 2067/147713PCT/EP2007/055366 26

in §%olent SOLReRE dBeRyIathate trarhrsudintiBarietshy drofuran, 1,2-

temperature ranging f 00 and the reflux temperature. Compounds of
R RS o E KT S B e B e o totuone, oz
orBC(X) ., B is oxygen or NR4, wherein 111 is 5 hydrogen q1-01-C6 alkyl
gr(?uﬁ:éfran lﬁ}lsrg%/jlpﬁrhr%an%gdep 8%?3%& Hom e (f,‘%?'fxgsgon in%mL LI% reflux

com %xﬁfe‘?e{éﬁ{ Iﬂﬁp at‘l’l@’ m%{a%éaél%f § %’%:E;%C,)%Cé}l%% 'as, Fg%risexample,

C(=X)BCH2 or BC(=X) wis wherein'B Is oxygen or erein

hydrogemn & Glistaalkd diRuBxARd X EdPYF %@Q&M%H}%AM&%Q&um or

reagent or P9S5, in a solvent, such as toluene or 10 acetonitrile, at a

terppIadie: raneiReG: HRRBonane thsdeiiX JPMPResATE, GRMPRMNAS8fum or
general formula (Il), where A is BCH2 , BCFI2CH2.v , or .'i* CH2BCII2 -

10 angdBaissNivh whete R4 ds dedinyh carpben slii@nediremteeineosndsoptionally, of

15

20

general formula (1), where A'is tw BCH2 , BCH2CH2 , or CH2BCH2 and

B is MR Aswtters Rorshydidgesydivia farpydaticn s sdatkiiorh suekcaisn can be
formic acid in acetic anhydride, or formic acid in the presence of a
congleneihgagelsosuchaasnikNixeant orsddiiicidadote toptimhalls jnftire example,
presence of a base, such as triethylamine, diethylisopropylamine,
4-dlighderymatinopsricihéoyopeairmacn 4dokent, beshrss divhlorsratthaniey the
chloroform, acetone, tetrahydrofuran, dioxane, 20

N, REQSPHEEh PR STPHERTI 8L 1ROEA AT B ersrRgicid angisi@ifeniry ammonium
reactive grqoup can be protected and then deprotected according to well
estiblisdathrite i & aus o dg i Br e iRy (Rleil exahfomide or
T. W,.Greene and P. G. M. Wuts "Protective Groups in,Organic

Sy]t?t?g1 SisT J" Wﬁ%egsél%,elnﬁ?, 3§ EPCEIEE o] UG iRAbWh g and the

th?ﬂ%%é)%lyee%ﬁ%%g‘?u%tbf the mixture.

Compounds of general formula (II), where the substituent A is
~ BCHoCHg w or w CH3sBCHy;» and B is oxygen can be obtained from
compounds of general formula (II), where the substituent A
is » BC(=X)CHz w , w C(=X)BCHz~ and B and X are oxygen by reduction
with mixed hydrides, such as for example, with sodium borchydride or
lithium aluminiumhydride in the presence of a Lewis acid, such as

BF3Et20, in a solvent, such as diethyl ether, tetrahydrofuran or dioxane, or



WO 2007/147713PCT/EP20071055366 27 All said transformations are

only examples of well established procedures described in organic

chemistry (see for example: J. March "Advanced Organic Chemistry" J.
Witeyp®/8aemns, Inc., 4th Ed., 1992) and well known to those skidledmdimss3s6
art. 5 Compounds of general formula (lll) and (TV) are commercially

available or can be prepared from commercially available compounds by
standard procedures. A method of treating a mammal suffering from a
cardigdascularddisgroletrccompnsiiny @dministeiinhd, therapeotigalture ranging
effective amount of a compound 10 of Formula (l) as described above
represefionebtihe efbpetesrafettidpresent invention. The term
"therapeutically effective amount" as used herein refers to an amount of a
thdrapaindgertineserar b vamainelittie sbotptcthaiseubstifuent A is
condition, or to exhibit a detectable therapeutic effect. 15 For any

cothBSrie ke therapedtiédily BHE e dosk BinbeQstimatbe ifhEakped from

either in cell culture ass%éﬁ or in animal models, usually mice, rats, guinea
I

pidfS PRIBRE dofs, 6°PIgE THEHR del Y Is6He (RRFtHuent A s
detgmr ine. Qﬂrﬁopriﬁg C a’twi’onr an ute of .
admir?gl%é%%ﬁguch inf(;(?&a%?gn can thgﬁl@(ﬁg%&;eﬁg USRS Yskdietion
do a t r inistration | mans. The precise effectiye dose

fo r§\§ u r%%%gg u%j?é{é% (\i/%ﬁ rg)e%gﬁ d%%]oér? #gesggr\}e%go?% e'd |sl(é%§ea r_sltétee ,Cc_mverted
gepeialgalital toesURIe LA NeIAhaRdgenden Al e GHBIGA HiBkide in
time and frequency of administration, drug combination (s), reaction
seppifivitiassgnekiolgrange/rgspensetpherapy. TRSRROUNt 2 felBne, 4
determined by routine experimentation and is within the judgement WO

10 200 lA Ry 1abnbiyridony/0hb386 whihe slicician. Qengkallye@er, toluene,
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effective dose will be from 0.01 mg/kg to 100 mg/kg, preferably 0.05
mglkdhtorbthabtige, Comjdasiicns maynbpeadiinistanegd igdirisiually 10 aand the

patient or may be administered in combination with other agents, drugs or
horefbmesemidra tmegicament may also contain a pharmaceutically ‘
acceptable carrier, for administration of a therapeutic agent. Such carriers
incdlidenantistsdiod agrhethbr frolmdatidEs, gedesand otherth8@pe(it: », or
agents such as liposomes, provided that the carrier does not itself induce
the"plobaBidior amtisaaiasthas bl e mdeRi di itdiogseiomg thes alkyl group,
composition, and which may he )
can be obtained from compounds of general formula (II), where A is
w BC(=X)CH; » or w C(=X)BCH;« where B is NR4, X is oxygen and Rt is
hydrogen or Ci-Cs alkyl group, by reduction with mixed hydrides, such as
for example, with lithium aluminiumhydride, in a solvent, such as diethyl
ether, tetrahydrofuran dioxane, at a temperature ranging from 0 °C and the
reflux temperature.
Compounds of general formula (II), where A isw BCEX)CHyw or
w C(=X)BCHz; » and B is oxygen or NR%, R¢ is hydrogen or C;-Cs alkyl
group, and X is NOR5 can be obtained from compounds of general formula

(I1), where A is « BC(=X)CHz » or ~ C(=X)BCHzw where B is oxygen or

NR#4, R4 is hydrogen or Ci1-Cs alkyl group, and X is sulphur by reaction with
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10 administered without undue toxicity. Suitable carriers may be large,
slowly metabolised macromolecules such as proteins, polysaccharides,
polylactic acids, polyglycolic acids, polymeric amino acids, amino acid
vapedymigrsiand inactive virus particles. A thorough discussi®CDEP2007/055366
pharmaceutically acceptable carriers is available in 15 Remington's
Pharmaceutical Sciences (Mack Pub. Cg , N. J.1991). Pharmaceutically
acceptable carriers in therapeutic compositions may additionally contain
liqtley Slrchvelsenaltt isalindefilyedrabave athtmolfosaditfortadlfrerikitiaeyor of a
substances, such as wetting or emulsifying agents, pH buffering
substiingaeh ardl the (ikeamTdy: b ysheasdieitlsudh cormplsitibrisicky Suchoxane,
carriers enable the pharmaceutical compositions to be formulated as
tafbRSEapimEofityees, dapditestiexigshants, syrapdianghies, ethanol,  NN-
suspensjons, and the like, foy. ingestion by the patient. Once formulated,
588%{5‘81‘?%?‘}&18% fie FV& Sit B HtAtSterestetud thtHemperature

subject. The subjects to treated can be animals;.jn 25particular, human .
T AT R e g e e v ey o
m%‘%‘f%’%@e&;ﬁ"f trh'ge'“c"eeﬁ?"” aFVeP%l?%m'“s'sé%Eﬁ%I%y&” Dumber of o droxide,
routes Inclu mﬁ,%uflnot imitect o, oral, Intravenous,

INtAMUSE WAL IR AGUR! 1Ak NBERAME LUlaR IBF BHRGCal INYANAREG A bonate, or

transdermal or transcutaneous applications, su%ecutaneous,

intgrRafitanaak e 3R e RISHRY dORICAl SHHIAgNR! AHAUREGINALIREBE of a

means or locally on the diseased tissue after surgical operation. Dosage

tresimestsnayshe & SINGE gosa sehedua afea vuitiplesdgsa sehaduighosphate,

Further object of the present invention is the use of said compounds of 10
gedisaliiormudba Win sbes pirepar atiat-afan pledisament sséfuhin the potassium
treatment of cardiovascular diseases such as heart failure and

hygertehsigen Siogehthie.compounds of the present invention are shown to

be able to antagonize the molecular effects induced by nanomolar
ougbaipdsderdermation®on whe W8, KATFRade sthel (i PevefferdR dnd X are
the treatment of the diseases caused by the hypertensive effects of

endlERab I BUBb athtaiaedr dingrotheretarrsppadibadisnemoamfe where A is
invention the the diseases caused by the hypertensive effects of

endd GBS B aResaaEore M halY Broar el intatipietangl optionally

dominant polycystic renal dBe _
1 the presence of water and bases, such as sodium or hydrogencarbonate,

sodium acetate or sodium phosphate, or with RuCls or RuOy and NalO4 or
NaBrOs in a solvent, such as ethyl acetate, carbontetrachloride, acetonitrile
and water or a mixture of the said solvents, at a temperature ranging from 0
°C and the reflux temperature and reduction of the intermediate ketoacid
with mild reducing hydrides, for example sodium borohydride followed by
cyclization of the intermediate, optionally with catalytic amounts of acids,
such as hydrochloric, acetic or p-toluenesulfonic acid.

Compounds of general formula (II), where A is » BC(=X) » and B is NR4,
R* is hydrogen or Ci-Cs alkyl group, and X is oxygen can be obtained from

compounds of general formula (I}, where A is w =CHC(=0) » by reaction



20 (ADPKD), preeclamptic hypertension and proteinuria and renal failure
progression in patients with adducin polymorphisms. In autosomal

dominant polycystic renal disease (ADPKD), cyst formation and
sydeagemintsare due to cell proliferation and transepithelial SBCTEEN06/055366
fluids, causing progressive impairment renal function and kidney failure. 1.

25 over 1000 subjects are affected by AR2PKD which represents the first
genetic WO 2007/147713PCT/EP2007/055366 30 cause of renal failure.
RewtiINAMVT RPadéat(bsseritibifonidn arcbflaidytriantpeniasAbekkDweatky and
and its mislocation and function alteration have been described in this
patlisieyysWiisan POletal A ydragssr20omatse: so81PEe R @b ai, sodium
the inhibjtor of the Na-KATPase, inhibits fluid 5 secretion in ADPKD cysts
(GPARFAATE Bt WRthARRCiavEsRu9eBngENE) pop NaBidpomdlaolvent, such
conce% ions, conversely, at nanomolar concentrations, which are

sirffiaf Yt SiRtGIHHG BHE R AsEhaEde HACEt At A fedxture of
ADPKD cell prpliferation but does not affect normal human kidney cel

o TG RS, SO R e YRR o Htmdris iy Teflux
that guabain sti tes PKD proliferation by binding to the.
N R A e S i s, s s

MEI: RIS Rathwam INGWER AN 8t 8l 20071846 /0 B sIpmRsIaiS RR4 to

potential devastating disorder of hypertension in pregnancy for which an

effeglive raatmentin il lariina-Hevpgdike eradaineleysls 8 ating agents,

carclenolides and bufodienolides have been reported in preeclamptic

patiges andHb sl epdeislef e giirrsad LapatinBact#iditdvRansimic acid
1999;17:1179-1187; Graves SV et al. Am J Hypertens. 1995; 8:5-11;

10 AdaitrdCexefladicA hyiiNgeinalickO96; tHe 5at:bidd) Fhedlatarapailable of general
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suggest that in preeclampsia elevated plasma concentrations of Na-K 20
ATeaseiaiiorditeadXo veasBEr3tietiomdnd maliiaRthypertaogianor Ci1-Cs
(Vu HV et al. Am J Nephrol. 2005; 25:520-528). Recently, Digoxin-specific
Fabl kDlgibing) hadeXbeerxpgened to reduce blood pressure and increase

natriuresis in preeclamptic patients (Pullen MA al.JPET 2004; 310:319-
326pmyyndorf serrIgHeEtp0d) /095368638 « BC(=X) » and B is oxygen

or NR4, R?is hydrogen or C:-Cs alkyl group, and X is NORS5 can be obtained
from compounds of general formula (IT), where A is w BC(=X) » where B is
oxygen or NR#%, R? is hydrogen or Ci-Cg alkyl group, and X is sulphur by
reaction with HoaNORS? where R5 is as defined above, in the form of the free
base or of a salt, such as, for example, hydrochloride, in a solvent such as
dioxane, tetrahydrofuran, 1,2-dimethoxyethane, methanol, ethanol, N ,N-
dimethylformamide, pyridine, water or their mixtures, at a temperature
ranging from 0 °C and the reflux temperature. The reaction may be carried
out in the presence of a base, such as sodium or potassium hydroxide,
sodium or potassium carbonate, sodium or potassium hydrogencarbonate, or
of an acid, such as hydrochloric acid, hydrobromic acid, acetic acid, or of a

salt, such as sodium or potassium acetate, sodium or potassium phosphate,



Glomerulosclerosis-associated proteinuria is due to an impairment of the
slit-pore structure formed by the podocyte foot-processes in the

glomerulus. In particular, slit diaphragm proteins such as nephrin. ZOl,
poeleeyri4gyrsaptopodin and others, in addition to their structwratErotinonsscs

5 participate in common signaling pathways regulated by Fyn a tyrosin

kinase of the Src family kinases ( Benzing T. J Am Soc Nephrol 2004;
15:1382-1391). Recently, a key role in the structure of the slit pore has
bedrsadsribedto bditeotmtiiein, ahoytosielptalqrbien usdéitme contrpbafssium
Fyn (Gotoh H BBRC 2006; 346:600-605; Shima T et al. JBC 2001; 276:
42983rdrogepphoRpRadecin polymorphisnas joint to that of ACE have been
found associated to impaired renal function in European and Chinese
poprERoNE fvahgersred 4prmb (1Bd where gher ssbppibuguary O e H: «~
AmJ Eney Dis, 2001; 38: 1158-1168). Rostafuroxin and analogues, as
enBBéé olis"WERR S XD SRS 4h B BL SABBSERHE Plossa HBle fs mula (D),

antagonize the 15 moleculay effect %%d%gcn pol phism gn tyrosin
kin"aggé”sﬁgﬁéﬁinsélgﬁgﬁr Rl ok o o , od{'zﬁ%gg 80%. Fafarigyeen by
al.Am J Physiol.Regul.2006;,290:R529-535: Ferrayi P. et al. Med . .
Hy%%tﬁ‘é@?%d‘?ﬁ%&%ﬁ?g 1?:{’2(%.1 iV rtﬁlé??(i)bﬁlasct ({j)‘?]c[h(‘e3 }f)arrenflt\ailﬁt irWé:Htio%Odmm

> el e iy o
ar%wmw@%unﬁqhaﬁ%ﬁggﬁgﬁggg}gqg%@ﬁe°£fpggﬁcg 3PS Lewis acid,

compounds of formula Ination with excipients

ang{ﬁ&lpggrmcﬂwgi,c%qyaagﬁml%lgéhﬁj%t%i-gﬁ%f?oéﬂ?&s,ité@ﬂ%jﬂfdrofuran or
guestion may, together with the compounds of formula (1), contain’known
actysxpeBcipies.catAvtisthey erpbadiment ofthe ipyantion is,a precssfoht a
the preparation of 25 pharmaceutical compositions characterised by

10 Mixéngpenetarameieg Wm0 1 18 ahkBRe THERZ20R MPeba3ke &2
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compounds of formula (I) with suitable excipients, stabilizers and/or
ph@maeeutitaly genepthlfte diltier(d), Thh dnvehidonulyitinawn be\ iy straBatH ; w
in greater detail by means of non-limiting Examples. 5 EXAMPLES The
following Ex&pies akoobetiod syntvk Siowf sompeocomipofinpsafdbifiowtaila (1D,
(1), whereas the Preparations report the synthesis of useful intermediates.
Exéiple Ithe (EupysL@ent rdindetheBiio)v6-arad 7B -wothdanteostirgen by
7,17- clione hydrochloride (I-aa) To a stirred solution of . .
6-424\rALMR Mdah drestdniardrides-tckiaqIthe Pegggsponding diol which can be
converted to the desired ethers by treatment with tosyl chloride or thionyl
chloride in the presence of a base, such as pyridine, triethylamine, 4-
dimethylaminopyridine, in a solvent, such as diethyl ether, toluene,
dichloromethane, pyridine at a temperature ranging from 0 °C and the
reflux temperature.
Compounds of general formula (II), where A is w BCH: wand B is NR¢,
wherein R* is hydrogen or Ci-Cs alkyl group, can be obtained from
compounds of general formula (II), where A w BC(=X) » where B is NR¢,
wherein R¢ is hydrogen or C;-Cs alkyl group, and X is oxygen by reduction

with mixed hydrides, such as for example, with lithium aluminiumhydride,
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1, 1.028 g) in THF (58 mL), a solution of 2-aminoethoxyamine

dihydrochloride (0.482 g) and Na2HPO412 H20 (2.32 g) in 1120 (14 m14)

was 15 rapidly added dropwise. After 4h, NaC1 (0.5 g) was added and the
wixtwoe/stimesd for 10 min. The phases were separated and tire Bgp®0WS55366
phase was extracted with THF/tBuOH 1/1 (3 x) and then with tBuOH (3 9.

The combined organic extracts were driggd over Na2S04, filtered and
evaporated to dryness. The crude product was triturated with EtOAc for 4

h and thes@ précipitate was flisited tedive, theetitlgdmyformd |dHaxane, at a
white solid (1.247 g, 93%). 1H-NMR (300 MHz, DMSO-c16, ppm from
TMSRB RO ttsrgdny, frae 0 D)t re22fldax0smMpet091@n, 2H), 3.52

(m, 11-1), 3.15 (m, 0.5H), 3.02 (m, 2H), 2.93 (m, 0.5H), 2.45-1.00 (m,
18H9rmgunds 3195, ®ygepal3Hyrmud 2080/147hesP CX/ER2007 Hp w

33 Ex?aﬁi%zéE’Z) 3- (2-N-M thylami noethoxyimino)-6-aza-7 ] .
a-HErhGanth et e 0, 17-B6078” timabads (eaBpen prepAtRE ivbssgin R is

yield as described in E ple 1 starting from 6-aza-7a5ho mq a .

n ;Pig%ﬁgg%’o%h -_&g‘ei ﬁ%@ﬂgaﬂ ?l? t )1%%1 ‘}{r; ca: %e oci-)rtsmed dfrom the

methylaminogthoxyamine dihydroghloride Prepn. 15, e.crude .

CaLE e bﬁ?i{ie?oglfﬁgghg%hrg)gwa dal Ge 5%33&3/1z6ﬂ&6wé s
. To nifated fragtions a stoichiometyc

amﬁ%td %ﬁiﬁf dci]éf gkﬁggﬁég a adedii%%r%%d_itig%l%rfe ﬂ) a Ljoxveen or

miNRﬁ? QB@Q&P@ZLQ’H 918%%91%9&@1%53fm%'1%5§1%v§n@%(t%e O by reaction

compound I-ab as a white solid. 1H-NMR (30 MSO-d6, ppm’from

TMEIH6 RO (B e3dh TemstthiO HP,622id, §-30)vEBA0 (2cBHEA Q3 bhe or
2H), 3,49 (rn, 111), 3.11 (m, 0.5H), 3.01 (m, 2H), 2.91 (m, 0.5H), 2.47 (s,

3H)eetc¥1tH R0 4678 1S heD B3 1S r Shbir(h fBots, B0, dSEkAMBIRIR temperature.

(E,Z)thylaminon ropoxvimino)- 6- aza - 7a - h o moa ndrostane-7.17-
didwefpmardie(l gac)ePitpanedln @Yowielckas teserbEH inEXanBIELCH, w |

starting from 6-aza-7a- 20 homo-androstane-3,7,17-trionePrepn. 1, 382
m@Yy amd@ANBCH: » and B is NR* where R* is formyl can be obtained from
compounds of general formula (II), where A is w BCHy w, w BCHyCH, wv ,
or w CH:BCHzw and B is NR? where R* is hydrogen, by a formylation
reaction, such as formic acid in acetic anhydride, or formic acid in the
presence of a condensing agent, such as N,N’-carbonyldiimidazole,
optionally in the presence of a base, such as triethylamine,
diethylisopropylamine, 4-dimethylaminopyridine, pyridine, in a solvent,
such as dichloromethane, chloroform, acetone, tetrahydrofuran, dioxane,
N,N’-dimethylformamide.
In all said transformations, any interfering reactive group can be protected
and then deprotected according to well established procedures described in
organic chemistry (see for example: T. W. Greene and P. G. M. Wuts

“Protective Groups in Organic Synthesis”, J. Wiley & Sons, Inc., 3vd Ed.,

1999) and well known to those skilled in the art.
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methy-laminopropoxyamine dihydrochloridePrepn. 16, 213 mg). The

crude product was purified by flash chromatography (Si02,

CH2C12/1\4e0H/26% NILLOH 85/15/1.5). To the concentrated fractions a

stoichiomemis amount of fumaric acid in MeOH was added. After/BPzbitwI55366

of 25a 1/1 mixture of EtOAc/Et20, the precipitate was filtered to give the

title WO 20071147713PCT/EP2007/05%866 34 compound I-ac. IH-NMR

(300 MHz, DIVISO-d6. ppm from TMS): 6 8.00 (bb, 3H), 7.21 (d, 0.51),

7. (a5t 16 @2ris tRixY, 8197ofmhy 203056 (ivf, Well), 8st@bB 80 dmyBkdures

2.47 (s, 311), 2.30-1.00 (m, 20H). 0.83 (s, 310, 0,79 (s, 3H). SExample 4

(E BB ipy prestittiiy lldxgimisiie6 (aze- fra- hemonlwdrdstaerch 1Advanced

dione fumarate (l-ad) Prepared in 88% yield as described in Example 1

stéﬁtﬁé%rﬁ@ﬁ%&%’a’ HoMisridkoSeire-Biv.1 ¥ tdhe 1A92) rrehivell Baawn to
and 3 ) 10 pyrrolidinyloxyamine dihydrochloride (llI-c, Prepn. 17,

17 L1‘?1'%5) @%ﬁﬁ’d@ﬁﬁfduct was purified by flash chromatography (Si02,

1381eQH/26% NH4QH 85 ). concentrated fractions
SAGTIRERE A1-EEHE B AT an%gﬁ’ B AR A e O
of a 1/1 mlxture of EtOAC/Et20 the tate filtered to e title
compound 2 IE:N!@ 36% vYagl m fiomPT ggi’o %%ndard
l}j D8 (d, 111), 6.42 (s, 2H), 4.74 (m 1110 3.51 (m, 11), 3.35-3.00
(m, 45HCB 2.86 (m, 0.5H), 2.50-0.97 (m, 20H), 0.83 (s, 3H), 0.79 (s, 311).

Examplem, 4R ehiilds AMnaGIROAIHReS 3280 el bv¥&tQar disorder,

androstane-7 17-
comprising administering a therapeutically effective amount of a compound

of Formula (I) as described above represents one of the aspects of the
present invention. The term "therapeutically effective amount" as used
herein refers to an amount of a 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, rats,
guinea pigs, 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 dose 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
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dione hydrochloride (Pae) Prepared in 40% vyield as described in

Example 1 starting from 6-aza-6-

methyl-7a-homoandrostane-3,7,17-trione (lI-b, Prepn. 2, 90 mg) and 2-

amornoethexyamine dihydrochloride (40 mg). The phases werpcIepermtessscs

and 25 the aqueous phase was extracted with THF (3 9. The combined

organic NVO 20071147713PCT/EP20024¢055366 35 extracts were dried

over Na2S04, filtered and evaporated to dryness. The crude product was

tritofated with @420 @addirdlprenipifite tivasditeredlidgidetheltitie mg/kg to 100

compound I-ae as a white solid. 1H-NMR (300 MHz, DIVISO-ds, ppm

fromINes): Bratemihp, 9109, ardien, @H)52.08atkgl H, 3108 émicdE-1)pay  be

52.80 (m, 1.5H), 2.77 (m, 1.511). 2.80-1.09 (m, 18H), 0.82 (s. 1.511), 0.79

(s, adspinisteeds. mdpiduatly (stol. 5H)Rkienbleos myE) 342 administered in

-Aminoethoxyimino)-6- az a-6- methyl- 7a- homoandrostane- 7,17- dione

1ORFTERRN PR R ARF R ESHR HOMES () P Ipsieuoren-9-
ImethylcarbonyOaminoethoxyiming)-6-aza-6-me | .

hy 19 RSHOA ST 7109 AR B ST SSIAs8 WG Y e phiebie, sepier, for

ST TR R TUE 0 Sea e podeh et
TN AR SR T R TMERBR O, g, s, o
cepoee Lok i N S e
wag filigrad 18 aive hailigual receiving the composition, and which may be
administered without undue toxicity.
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 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 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.
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.



20 compound I-al as a white solid (112 mg, 88%). 11-1-NMR (300 MHz,
HMSO-c1.6, ppm from TMS): 6 8.00 (m, 4H), 6.40 (s, 211), 4.06 (m, 211),
4.01 (m, 11E, 2.97 (m, 3H), 2.77 (s, 314), 2.80-1.09 (m, 18H), 0.78 (s,

3@ 2072371833H). WO 2007/147713PCT/EP2007/055366 3@ENampI/155366
(2)3- (2-Aminoethoxvim in 0)-6- aza-6- methyl- 7a-homoandrostane-7,17-

di one hydrochloride (Fag) Prepared in®4% yield as described in

Example 1 starting from 3-(Z)12-(9H- 5

fLUne =8¢ natlyiic afbdny navinoethoxyymirordaazasteneetiyl stghomader of
ndrostane-7,17-dione (IPA, Prepn. 3, 160 mg) and 1M
tetrabteylaramonignbiiaoviddim iTedrtc0 34, mityaThewrade prodyscwas, intra-
triturated with Et20, the precipitate was filtered, dissolved in water and
freé¥exdpibd tBtsireatelipe compmihacrhg InirareRicBeMHFansdermal  or
DMSO-cIn, 10 ppm from TMS): 6 6.40 (s, 2H), 4.07 (tt 2H), 4.02 (lm,.lll),

3. 03RTCHINeY (APPITIOBY (SUDGYLanrY i, 1atigPomteenly Hitranasal,

2.42 (m, 1H), 2.29-1.07 (m, 1511), 0.84 (s, 311), 0.80 (s, 3H). Example 8

o R AR TR Bod ARG Bk BT g7 OoHly on the
howgggsdrg%tgneﬂ 7-dionei h %roecgl%ide (Pah) Prepared in 40% yield

as destiibe |ﬁlﬁx%rﬁﬁlseuf%fjar in% fiom 6-aza-6-

m l-7a- 0 e-3,7,17-triopeP. . ) 3-N- .

mggr%lz giggéggrggg&aﬁw}%; ﬁﬁy ro%é’%ﬂr(?déilgfggpr% }i%(&l?(? m%).arhrg%%lple dose
phasesq\ygre separated and the aqueous phase was extracted with THF

(3 9. The combined organic extracts were dried over Na9S04, filtered and

evaperaiad igjekyngsead heddude pradust\vas witurated with 20 andthels of

precipitate was filtered to give the title compound I-ah as a white solid.

10 1HMNME B0 QYISE-d8e pprofaentidMSY): 8 8eu(bhmektl juseful in the

15
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4.10-3.95 (m, 25311), 2.94 (bb, 211), 2.80 (m, 311), 2.76-2.61 (m, 211),
2.590e(st el 2.46-kBMiovascular diseases such as heart failure and

hypertension.

Since the compounds of the present invention are shown to be able to
antagonize the molecular effects induced by nanomolar ouabain
concentrations on the Na-KATPase, they will be effective in the treatment
of the diseases caused by the hypertensive effects of endogenous ouabain.
According to a preferred embodiment of the invention the the diseases
caused by the hypertensive effects of endogenous ouabain include! renal
failure progression in autosomal dominant polycystic renal disease
(ADPKD), preeclamptic hypertension and proteinuria and renal failure
progression in patients with adducin polymorphisms.

In autosomal dominant polycystic renal disease (ADPKD), cyst formation
and enlargement are due to cell proliferation and transepithelial secretion of
fluids, causing progressive impairment renal function and kidney failure. 1

over 1000 subjects are affected by ADPKD which represents the first genetic
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WO 2007/147713PCT/EP2007/055366 37 (m, 8H), 1.78-1.10 (m, 11H),

0.83 (s, 1.5H), 0.79 (s, 1.5H), 0.78 (s, 1.5H), 0.73 (s, 1.5H). Example 9 5
(E.Z2)3-13-(R)-Pyrrolidinyllonimino-6-aza-6-methy1-7a-homoandrostane-
WwWor@iBrdhydrochloride (I-al) Prepared in 40% yield as deseiliepkig7/055366
Example 1 starting from 6-aza-6-

methyl-7a-homo-androstane-3,7,17-trigoe (ll-b, Prepn. 2, 80 mg) and

3-(R)- pyrrolidinyloxyamine dihydrochloridePrepn. 17, 42 mg). The 10
conabisre@Organic extraets hrarel dNedovdr lvag SO 4sfiltaredd dod ion and fluid
evaporated to dryness. The crude product was dissolved in water and

freeraLeiat i TP wedlesmpotmaisdeesiamaing Songtpniafimmt{godave

MHz, HMSO-cis, ppm from TMS): 6 9.42 (bb, 2H), 4.77 (m, 1H), 4.12 (m
0.5ee), desarthedo i speashsdog, %ispm E8)(At bHm. do Yathol 2000;

3 0.79 (s
135%%5?;2&8}1 F\Qﬂ)zagnz—i; 1 15( 201&% gfxfoNSa kgtil ase, 1nh1b1ts fluid
(E.Z 2Am| |m|no -B; mo-, 7~ ?oxo ndrostape.- ... .~
17> 8)%]%6 arte ond%}é t%(&lg ar%@#o YI(;| g cer%eggﬁ& 951195
E%@g laet]insitartm fmg(]n? g‘ g rgt%rpsomo%geys"e Xoath rosian as;c %g o nr%r tions,
(ll-e, Prepn. f% mg) and 2- aminoet oxyamlnyéa y%lnogl}]?orlde ?3?? 3

The RASES g{ﬁﬁgpag@tm ang N6, AAYCOHI IRRLV AR SXHRCE Wty abain

TEIF (3 x). The combined organic
stimulates ADPKD.cell proliferation but does not affect normal human

kidney cell growth (Nguyen AN et al. 2007; 18:46-57). It has been
demonstrated that ouabain stimulates ADPKD proliferation by binding to
the Na-KATPase with high affinity and triggering the activation of the
MEK-ERK pathway (Nguyen AN et al. 2007; 18:46-57).

Preeclampsia is a potential devastating disorder of hypertension in
pregnancy for which an effective treatment is still lacking. Elevated
circulating levels of cardenclides and bufodienolides have been reported in
preeclamptic patients and in rat models of the disease (Lopatin DA et al J.
Hypertens. 1999;17:1179-1187; Graves SV et al. Am J Hypertens. 1995;
8:5-11; Adair CD et al. Am J Nephrol. 1996; 16:529-531). The data available
suggest that in preeclampsia elevated plasma concentrations of Na-K
ATPase inhibitors lead to vasoconstriction and malignant hypertension (Vu
HV et al. Am J Nephrol. 2005; 25:520-528). Recently, Digoxin-specific Fab
(Digibind) have been proved to reduce blood pressure and increase
natriuresis in preeclamptic patients (Pullen MA al.JPET 2004; 310:319-

325),
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extracts were dried over Na2S0d, filtered and evaporated to dryness. The

25 crude product was triturated with Et20 and the precipitate was filtered

to WO 2007/147713PCT/EP2007/055366 38 give the title compound I-agj
as@nhiesalid. 1LH-NMR (300 MHz, DIVISO-d5, ppm from TSk ®7s366
(cl, 0.5H), 9.72 (d, 0.5H), 7.91 0,1), 311), 4.09 (m, 2H), 3.85 (m, 1Il), 3.23

(m, 0.5H), 3.04 (m, 2H), 2.93 (m, 0.5H),.85-1.04 (m, 18H), 0.85 (s, 3H),

0.80 (s, 311). 5 Example 11
(E3x(2rivninoethexviming)dAga-pachamodndiostanetd Aengnpairment of the
dihydrochloride (Pak) To a stirred solution of

6-ada-Taxkormoandrestamecd, by-thenafkepne BodtOpzbamgkini dickantotherulus.
mL), a solution of 2-aminoethoxyamine dihydrochloride (33 mg) in water

(1 daL)paeis aapidlysiiddéth dhopwisepaiteindh shelmbdure weasrred@d-dedocyn,
and the residue was triturated with Et20 for 5 h and the precipitate was

filtSpaRPERBOSEd e d tb s dissoddiripnvater dheifrestaieliealtofgivetions
the title compound I-ak as a white solid (89 mg, 83%). 15 1H-NMR (300 '
MHPATBRAREOEAED pRRTRSA TR D9 $7 B0 S KpwbqBoby Sbm satyrosin

S O ST R 151 0 B SS ORY

XA G A0 A AR STARGIT 6116 BN AP AR s been

O e TR PG AR AL ol of o
(Gotoh H BBRC 2006; 346:600-605; Shima T et al. JBC 2001; 276: 42233-
42240). Adducin polymorphisms joint to that of ACE have been found
associated to impaired renal function in European and Chinese populations
(Wang JG et al. J Mol Med 2004; 82:715-722; Wang JG et al. Am J Kidney
Dis. 2001; 38 1158-1168). Rostafuroxin and analogues, as endogenous
ouabain antagonists, have been described to be able to antagonize the
molecular effect of adducin polymorphism on tyrosin kinase signaling
(Ferrandi M. et al. JBC,2004; 279:33306-14; Ferrari et al.Am J Physiol
Regul 2006; 290:R529-535; Ferrari P. et al. Med Hypothes. 2007; 68:1307-
1314).
A further object of the present invention are pharmaceutical compositions
containing one or more of the compounds of formula (I) described earlier, in
combination with excipients and/or pharmacologically acceptable diluents.
The compositions in question may, together with the compounds of formula
(), contain known active principles.
A further embodiment of the invention is a process for the preparation of

pharmaceutical compositions characterised by mixing one or more



25 methy-laminopropoxyamine dihydrochloride (IlI-b, Prepn. 16, 39 mg).
The WO 2007/147713PCT/EP2007/055366 39 crude product was
purified by flash chromatography (Si02, CH2C123/1e0H/26% N1140H
815 B)77To the concentrated fractions a stoichiometric ameuirTtefo07/055366
fumaric acid in MeOEI was added. After addition of Et20, the precipitate
was filtered to give the title compound Pgl as a white 5 solid. 11-1-NMR
(300 MHz, DMSO-c16, ppm from TMS): 6 9.00 (hh, 6H), 6.46 (s, 411),
3.961tmeandy, 2P FMm, GH)w2BO0 £8i311Y, 26610682(ms20H)z6:84 and/or
(s, 311), 0.78 (s, 3H).

pharmaceutically acceptable diluents.

The invention will now be illustrated in greater detail by means of non-
limiting Examples.

EXAMPLES

The following Examples report the synthesis of some compounds of formula

(I), whereas the Preparations report the synthesis of useful intermediates.

Example 1

3-(2-Aminoethoxyimino)-6-aza-7a-homoandrostane-7.17-dione

hydrochloride (I-aa)

To a stirred solution of 6-aza-7a-homoandrostane-3,7,17-trione (II-a, Prepn.

1, 1.028 @ in THF (58 mL), a solution of 2-aminoethoxyamine
dihydrochloride (0.482 g) and NasHPO412 Ho0 (2.32 g) in H20 (14 mL) was
rapidly added dropwise. After 4h, NaCl (0.5 g) was added and the mixture
stirred for 10 min. The phases were separated and the aqueous phase was
extracted with THF/tBuOH 1/1 (3 x) and then with tBuOH (3 x). The
combined organic extracts were dried over NasSOy, filtered and evaporated
to dryness. The crude product was triturated with EtOAc for 4 h and the
precipitate was filtered to give the title compound I-aa as a white solid
(1.247 g, 93%). '"H-NMR (300 MHz, DMSO-ds, ppm from TMS): § 7.97 (bb,
3H), 7.26 (d, 0.5H), 7.22 (d, 0.5H), 4.09 (m, 2H), 3.52 (m, 1H), 3.15 (m, 0.5H),

3.02 (m, 2H), 2.93 (m, 0.5H), 2.45-1.00 (m, 18H), 0.84 (s, 3H), 0.79 (s, 3H).



Example 13 10 (El) 3- [3-(R)-Pyrrolidinyll oxyimino- 6- aza- 7a-
homoandrostane- 17-one dihydrochloride (I-am) Prepared in 90% yield

as described in Example 1 starting from 6-aza-7a-
oomandrestane-3,7,17-trionePrepn. 5, 76 mg) and 3-40-  pCT/EP2007/055366
pyrrolidinyloxyamine dihydrochloride (lilT, Prep. 17, 39 mg). ill-NMR (300

15 MHz, DMSO-d6, ppm from TMS): 5 57 (hb, 1H), 9.33 (bb, 21), 8.27

(bb, 111), 4.79 (rn, 114),

Example 2

E.7Z) 3-(2-N-Methvlaminoethoxyimino)-6-aza-7a-homoandrostane-7.17-dione

fumarate (I-ab)

Prepared in 51% yield as described in Example 1 starting from 6-aza-7a-
homoandrostane-3,7,17-trione (II-a, Prepn. 1, 70 mg and 2-N-
methylaminoethoxyamine dihydrochloride (III-a, Prepn. 15, 36 mg). The
crude product was purified by flash chromatography (SiOg,
CH:Clo/MeOH/26% NH4OH 85/15/1.5). To the concentrated fractions a
stoichiometric amount of fumaric acid in MeOH was added. After addition of
a 1/1 mixture of EtOAc/Et;0, the precipitate was filtered to give the title
compound I-ab as a white solid. *H-NMR (300 MHz, DMSO-ds, ppm from
TMS): § 8.00 (bb, 3H), 7.25 (d, 0.5H), 7.22 (d, 0.5H), 6.40 (s, 2H), 4.09 (m,
2H), 3.49 (m, 1H), 3.11 (m, 0.5H), 3.01 (m, 2H), 2.91 (m, 0.5H), 2.47 (s, 3H),

2.30-1.00 (m, 18H), 0.83 (s, 3H), 0.79 (s, 3H).

Example 3

dione fumarate (I-ac)

Prepared in 76% yield as described in Example 1 starting from 6-aza-7a-
homo-androstane-3,7,17-trione (II-a, Prepn. 1, 382 mg and 3-N-
methylaminopropoxyamine dihydrochloride (III-b, Prepn. 16, 213 mg). The
crude product was purified by flash chromatography (SiOs,
CH:Cl2/MeOH/26% NH4OH 85/15/1.5). To the concentrated fractions a
stoichiometric amount of fumaric acid in MeOH was added. After addition of

a 1/1 mixture of EtOAc/Et;0, the precipitate was filtered to give the title
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3.64-1.00 (m, 2811), 1.09 (s, 1.540, 1.08 (s, 1.510, 0.79 (s, 3H).

Example 14 20 (EZ) 3-(2-Aminoethonim
no)-6-aza-6-formyl-7a-homoandrostane-17-one

WO 2007/147713 PCT/EP2007/055366

34
compound I-ac. TH-NMR (300 MHz, DMSO-de, ppm from TMS): § 8.00 (bb,
3H), 7.21 (d, 0.5H), 7.19 (d, 0.5H), 6.42 (s, 2H), 3.97 (m, 2H), 3.50 (m, 1H),

3.10-2.80 (m, 8H), 2.47 (s, 3H), 2.30-1.00 (m, 20H), 0.83 (s, 3H), 0.79 (s, 3H).

Example 4

3-13-(R)-Pyrrolidinvl]oxvimino-6-aza-7a-homoandrostane-7.17-dione

fumarate (I-ad)

Prepared in 88% yield as described in Example 1 starting from 6-aza-7a-
homoandrostane-3,7,17-trione (II-a, Prepn. 1, 334 mg and 3-R)-
pyrrolidinyloxyamine dihydrochloride (ITI-¢c, Prepn. 17, 171 mg). The crude
product was purified by flash chromatography (SiOs, CHCls/MeOH/26%
NH4OH 85/15/1.5). To the concentrated fractions a stoichiometric amount of
fumaric acid in MeOH was added. After addition of a 1/1 mixture of
EtOAc/Et20, the precipitate was filtered to give the title compound I-ad. 'H-
NMR (300 MHz, DMSO-ds, ppm from TMS): § 10.00 (bb, 3H), 7.22 (d, 1H),
6.42 (s, 2H), 4.74 (m, 1H), 3.51 (m, 1H), 3.35-3.00 (m, 4.5H), 2.86 (m, 0.5H),

2.50-0.97 (m, 20H), 0.83 (s, 3H), 0.79 (s, 3H).

Example 5

3-(2-Aminoethoxyvimino)-6-aza-6-methyl-7a-homoandrostane-7,17-
dione hydrochloride (I-ae)

Prepared in 40% yield as described in Example 1 starting from 6-aza-6-
methyl-7a-homoandrostane-3,7,17-trione (II-b, Prepn. 2, 90 mg) and 2-
aminoethoxyamine dihydrochloride (40 mg). The phases were separated and

the aqueous phase was extracted with THF (3 x). The combined organic
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hydrochloride (han) Prepared in 90% vyield as described in Example 1

starting from 6-aza-6- formyl-7a-homoandrostane-3,17-dione (ll-g, Prepn.

6, 80 mg) and 2- aminoethoxyamine dihydrochloride (38 mg). The crude
prodoetwar 25triturated with Et20 and the precipitate was filisredreoginssscs
the title WO 2007/147713PCT/EP2007/055366 40 compound I-an as a

white solid. 1H-NMR (300 MHz, DMSO-6, ppm from TMS): 6 8.40-7,40

(m, 411), 4.09 (m, 211), 3.95-0.72 (in, 241), 0.93 (s, 1.5H), 0.88 (s,
1.5kt pc@: 764 idd SEeanpieSId,, filtered and evaporated to dryness. The
(ED3-(3-N-Methylaminopropoxyimino)-6-aza-6-formy1-7a-
hotrbeadrostane 17s dne Wyahothiofd & Qo @ rdraned dipBds yielsl Alered to
described in Example 1 starting from 6-aza-6-

forghya the-Hisln samhesishbae Br-aiordtrepHds “BoMER 4385 Mt zoDMSO-ds,
TR SR N he R Pl Ak 1 (PR el . 5ED.
TS e o sy S By P 0 S A4 A S5IL; 0.79 G,
ORI B R 272
0.74 (s, 311). Example 16

Example 6

3-(2-Aminoethoxvimino)-6-aza-6-methvl-7a-homoandrostane-7.17-dione

fumarate (I-af)

To a stirred solution of 3-(E)-[2-(9H-fluoren-9-
ylmethylcarbonyl)aminoethoxyimino)-6-aza-6-methyl-7a-homoandrostane-

7,17-dione (II-c, Prepn. 3, 200 mg in dry THF (0.96 ml), 1M
tetrabutylammonium fluoride in THF (0.390 mL) was added. After stirring
at room temperature for 2 h, the solution was concentrated to small volume
and purified by flash chromatography (SiOs, CH2Cla/MeOH/26% NH4OH
90/10/1. To the concentrated fractions a stoichiometric amount of fumaric
acid in MeOH was added and evaporated to dryness. The crude product was
triturated with Et2O and the precipitate was filtered to give the title
compound I-af as a white solid (112 mg, 88%). 'H-NMR (300 MHz, DMSO-
ds, ppm from TMS): § 8.00 (m, 4H), 6.40 (s, 2H), 4.06 (m, 2H), 4.01 (m, 1H),

2.97 (m, 3H), 2.77 (s, 3H), 2.80-1.09 (m, 18H), 0.78 (s, 3H), 0.73 (s, 3H).



(E.2)
3-13-(R)-Pyrrolidinvlloxyimino-6-aza-6-formyl-7a-homoandrostane-17-

one hydrochloride (1-ap) 20 Prepared in 78% vyield as described in
Bvamptadratarting from 6-aza-6- formyl-7a-homoandrostanec3; kp20i0/0€s366
(II-g, Prepn. 6, 100 mg) and 3-(R)- pyrrolidinyloxyamine dihydrochloride

alit, Prepn. 17, 53 mg). The crude produgt was triturated with Et20 and the
precipitate was filtered to give the title compound I-ap as a white solid.
11-1-NMR (300 MHz, DMSO-d6, pdizaivple 7
2007/147713PCT1EP2007/055366 41 from TMS) 6 9.00-8. OO (m 3H)

~ 2880 xvimino)-6-aza-7a-homo-7-(Z)-hydroxvim
noandrostane 17 one hydrochloride (Pau) Prepared in 40%ty|eld as
deggﬁgéﬁefﬂ] @%bpgqﬂ%ﬁ%c# gaple 1 starting from 3- (Z) 2-(9H-
0-7- (Z -hydroxyiminpandrostane-3,17-dione (lI-h, Prepn. 7, 100 mg
ﬁ &k}ﬁmg%}ﬁk)mmﬁ%&&mw@g W&J&@%M@a was

10 trlturat with Et20 and the pr as filtered to_give the title
com%%ﬁ%%%%%e WHitS'88fd. %ﬁ}#‘{l R(BBo MT% B Olaég ppid 1M

BITEIR B O e AT B v
18Hlt9r§§e£§v;1t§1Hiii (?Zt@?e :})'PEU% § @ag‘ %tg‘iegxa@g&vég 1?1 éanlter and

-(3-N-Me thvlamino o fo noxvimino 6 aza-/

7 @m@dsemmmgweatﬂg roste %%Zugaqwgrwmwﬁ@ @ﬂﬂl\ﬂ{%pffﬁﬁo de,

in 60% vyield as described in Example 1 starting from 6-aza-7a- 2

10 hogan/ ft&nhyRIgxyEnaineaRdmsiane d.& /7 o4ong (b-tmPramn. 37.@214&,”1@), 2.99
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and
(s, 2H), 2.80 (s, 3H), 2.70 (m, 1H), 2.57 (m, 1H), 2.42 (m, 1H), 2.29-1.07 (m,

15H), 0.84 (s, 3H), 0.80 (s, 3H).

Example 8

(E.Z) 3-(3-N-Methylaminopropoxyimino)-6-aza-6-methvl-7a-

homoandrostane-7,17-dione hydrochloride (I-ah)

Prepared in 40% yield as described in Example 1 starting from 6-aza-6-
methyl-7a-homoandrostane-3,7,17-trione (II-b, Prepn. 2, 90 mg) 3-N-
methylaminopropoxyamine dihydrochloride (III-b, Prepn. 16, 40 mg). The
phases were separated and the aqueous phase was extracted with THF (3
x). The combined organic extracts were dried over NasSOy, filtered and
evaporated to dryness. The crude product was triturated with EtsO and the
precipitate was filtered to give the title compound I-ah as a white solid. 'H-
NMR (300 MHz, DMSO-ds, ppm from TMS): § 8.50 (bb, 2H), 4.10-3.95 (m,

3H), 2.94 (bb, 2H), 2.80 (m, 3H), 2.76-2.61 (m, 2H), 2.56 (s, 3H), 2.46-1.80



3-N-methylaminopropoxyamine dihydrochloricle (llI-b, Prepn. 16, 79 mg).

The crude product was triturated with Et20 and the precipitate was filtered

to give the title compound I-ar as a white solid. 111-NMR (300 MHz,

Bid $@7d67ppm from TMS): 6 8.90 (bb, 1H), 8.66 (bb, 211), Bc2& fhim7hisB366
3.98 (m, WO 2007/147713PCT/EP2007/055366 42 211), 3.40 (m, 111).

3.10 (m, 0.5H), 2.91 (m, 2FI), 2.85 (m, @bH), 2.52 (s, 311), 2.47-0.94 (m,
18H), 0.82 (s, 1.511), 0.81 (s, 1.511), 0.78 (s, 3H). Example 19 5 3-
(E)r1SH-PYASIHi) ihokyIirbBHaza-FTHhOrMie-F-@pHydda8rtindaH), 0.73
ndro sta ne- 17-one hydrochloride (I- a s) Prepared in 60% yield as
debsribetlin Example 1 starting from 6-aza-7a-
homo-7-(Z)-hydroxyiminoandrostane-3,17-dionePrepn. 7, 179 mg) and
3-(R)-pyrrolidinyloxyamine dihydrochloride (lll-c, Prepn. 17, 94 mg). The

10 crude product was triturated with Et20 and the precipitate was filtered

to give the title compound I-as as al@amolel} 1-11-NIVIR (300 MHz,

. 89.27 0h, 2H), 893(bb 111),5.26 (bb, 1 1)
RA-Pyreolidinvaloss A170" mobhyl a,;_t oA JE ‘astane-
5H) 190217(m 85H) 182093(m
.511), 0.78 (s, 3H). Example 20 (E,Z)3-
%‘%%Ef'%ym%hé Qda a- (Ao (tg))d ?h(%&metﬁgq'%wﬂing from 6-aza-6-

andro tane one roch 0r| e
methyl-7a-homo-androstane-3,7,17-trione (II-b, Prepn. 2, 80 mg) and 3-(R)-

pyrrolidinyloxyamine dihydrochloride (III-c, Prepn. 17, 42 mg). The
combined organic extracts were dried over NaaSQy, filtered and evaporated
to dryness. The crude product was dissolved in water and freeze-dried to
give the title compound I-ai as a white solid. 'H-NMR (300 MHz, DMSO-ds,
ppm from TMS): § 9.42 (bb, 2H), 4.77 (m, 1H), 4.12 (m, 0.5H), 4.04 (m, 0.5H),
3.30-3.06 (m, 4.5H), 2.98 (m, 0.5H), 2.80 (s, 1.5H), 2.77 (s, 1.5H), 2.82-1.10

(m, 20H), 0.83 (s, 1.5H), 0.79 (s, 1.5H), 0.78 (s, 1.5H), 0.73 (s, 1.56H)

Example 10

3-{2-Aminocethoxyimino)-8-aza-Ta-homo-7-thioxcandrostane-17-one

hydrochloride (I-aj)

Prepared in 76% yield as described in Example 1 starting from 6-aza-7a-
homo-7-thioxoandrostane-3,17-dione (II-e, Prepn. 4, 75 mg) and 2-
aminoethoxyamine dihydrochloride (33 mg). The phases were separated and
the aqueous phase was extracted with THF (3 x). The combined organic
extracts were dried over NasSOy, filtered and evaporated to dryness. The

crude product was triturated with Et;O and the precipitate was filtered to
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20 Prepared in 60% yield as described in Example 1 starting from
6-aza-7ahomo-7-(Z)-methoxyiminoandrostane-3,17-dione Prepn. 8, 65

mg) and 2-aminoethoxyamine dihydrochloride (28 mg). The crude product
wiass2titurated with Et20 and the precipitate was filtered to giviectherler/0ss366
compound I-at as a white solid. 11-1-NMR (300 MHz, DMSO-d2, ppm

from 25TIMS): 6 7.87 (bb, 3H), 5.31 (bh3$.511), 5.28 (bb, 0.51), 4.08 (m,

2H), 3.57 (s, WO 2007/147713PCT/EP2007/055366 43 311), 3.21 (m,

0.5 3102 tlitde 20i)p@ud2 (Fraj 5l ) wh BO-So 7 (B -DNVAR, (882 (dHz5BMSO-ds,
0.81 (s, 1.511), 0.78 (s, 3H). Example 21 53- (E,Z)- [3(R)-Pyrrolidinyl]
oxyipmin:@n APHLS) aSHd fifb{d7 - (MM tRGI ifhird 5 Hndiostalid,; 17EDNd. 09 (m, 2H),
hydrochloride (I-au) Prepared in 70% yield as described in Example 1

statiiy emlBlaza-2% (m, 0.5H), 3.04 (m, 2H), 2.93 (m, 0.5H), 2.85-1.04 (m,
homo- -&%—methox iminoanclrostane-3,17-dionePrepn. 8, 61 mg) and
3-(@5}11/ @fﬁy »Qﬁﬂm@dﬁﬁbrochloride (lll-c, Prepn. 17, 31 mg). The

10 crude product was triturated with Et20 and the precipitate was filtered

to give the title compound I-au as a white solid. 1H-NMR (300 MHz,

DMSO-d, ppm from TMS): 8 8.72 (b)1), 2H), 5.31 (bb, 1H), 4.75 (m, 1fO0,

3.58 (s, 3H), 3.50-0.90 (m, 2610, O@@ﬁ‘—?ﬁi—b, 0.81 (s, 1.5H), 0.78 (s,

31 o in 7a-

hotf Z drostane-17-one

v ! : c cU 0 Vier
as gaseribed iniFxampls 1 starting from 7a-aza-7a-
homoandrostane-3, 7, I7-trione (lI-], Prepn. 9, 96 mg) and 2-

To a stirred solution of 6-aza-7a-homoandrostane-3,17-dione (II-f, Prepn. 5,

75 mg) in dioxane (1 mL), a solution of 2-aminoethoxyamine dihydrochloride
(33 mg) in water (1 mL) was rapidly added dropwise. After 3h the mixture
was freeze-dried and the residue was triturated with Et20 for 5 h and the
precipitate was filtered. The crude product was dissolved in water and
freeze-dried to give the title compound I-ak as a white solid (89 mg, 83%).
'H-NMR (300 MHz, DMSO-ds, ppm from TMS): § 9.87 (bb, 0.5H), 9.54 (bb,
0.5H), 8.40 (bb, 1H), 8.15 (bb, 1.5H), 8.06 (bb, 1.5H), 4.13 (m, 2H), 3.56 (m,
0.5H), 3.30-2.94 (m, 5H), 2.85 (m, 0.5H), 2.73-1.03 (m, 18H), 1.10 (s, 1.5H),

1.08 (s, 1.5H), 0.79 (s, 3H).

Example 12

3-(3-N-Methylaminopropoxyimino)-6-aza-7a-homoandrostane-17-one

difumarate (I-al)

Prepared in 70% yield as described in Example 1 starting from 6-aza-7a-
homoandrostane-3,17-dione  (II-f, Prepn. 5, 74 mg) and 3-N-

methylaminopropoxyamine dihydrochloride (III-b, Prepn. 16, 39 mg). The
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20 aminoethoxyamine dihydrochloride (47 mg). The crude product was
triturated with Et20 and the precipitate was filtered to give the title

compound Pav as a white solid. 1H-NAIR (300 MHz, DIVISO-d8, ppm
woorediMBy767.97 (bb, 3E1), 6.99 (bb, 111), 4.08 (m, 211), 3red/@iPabti)55366
3.10-1.75 (m, 311), 2.50-1.00 (m, 1811), 1.05 (s, 1.511), 1.04 (s, 1.5H),

0.78 (s, 3H). WO 2007/147713PCT/EP2§071055366 44 Example 23
(KZ2)3-(3-N-Methylaminooroponimino)-7a-aza- 7a- ho m oandrostane- 7,
17exlidae hydodohtoridessaw ) iiedredlip 70%aykeld asrdestripedphy  (Si0s,
Example 1 starting from 7a-aza-7a- 5
hofbahlirdseaHd /367:1 NidaOEPr8ph.581 58 M) dhd 3dhcentrated fractions a
methylaminopropoxyamine dihydrochloridePrepn. 16, 32 mg). The crude
prédeiehivasetigrareeiniieHn ane an6l preMplidlewrastided &b eriveldhdon of
title compound I-aw as a white_solid. 111-NIMR. (300 MHz, DMSO-d, ppm _
frofrf 1 SheeraestPiftieonns s b f19)ve e (lorgmpaanshl ¢l g a white

(Pt HO IS BB KOS it Nl 3,00 (5. 6D, 6.46
oo 1 robaroe 9 180 AL oA et ) e 0P 094
a3 ) Syl inioxyamine dinydrochiorde (e, Propn. 17, 22

mg). The crude product was triturated with Et20 and the precipitate was
filtered to give the

Example 13

(E.2) 3-[3-(R)-Pyrrolidinyl]oxyimino-6-aza-7a-homoandrostane-17-one

dihvdrochloride (I-am)

Prepared in 90% yield as described in Example 1 starting from 6-aza-7a-

homo-androstane-3,7,17-trione (II-f, Prepn. 5, 76 mg and 3-R)-
pyrrolidinyloxyamine dihydrochloride (III-¢c, Prep. 17, 39 mg). 1H-NMR (300
MHz, DMSO-de, ppm from TMS): § 9.77 (bb, 1H), 9.33 (bb, 2H), 8.27 (bb,

1H), 4.79 (m, 1H), 3.64-1.00 (m, 28H), 1.09 (s, 1.5H), 1.08 (s, 1.5H), 0.79 (s,

3H).

Example 14

3-(2-Aminocethoxvimino)-6-aza-6-formyl-7a-homoandrostane-17-one

hydrochloride (I-an)

Prepared in 90% yield as described in Example 1 starting from 6-aza-6-
formyl-7a-homoandrostane-3,17-dione (II-g, Prepn. 6, 80 mg) and 2-
aminoethoxyamine dihydrochloride (38 mg). The crude product was

triturated with EtoO and the precipitate was filtered to give the title
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20 title compound I-ax as a white solid. 11-1-NMR (300 MHz, DMSO-ds,

ppm from TMS): 8 9.04 (bb, 2H), 6.99 (bb, 114), 4.74 (bb, 1H), 3.58 (bb,

111), 3073.28 (m, 3H), 2.88 (m, 2H), 2.46-1.31 (m, 184), 1,09 (m, 2H),

WO ¢s7/14043(s, 1.5H), 0.78 (s, 311). WO PCT/EP2007/055366
20071147713PCT1EP20071055366 45 Example 25 (E,

3-(2-Aminoethoxvimi no)- 7a - aza-7 a -l@moandro st ane- 17-one

difumarate (Pay) Prepared in 71% vyield as described in Example 1
startimgdrond Taazes Fadnteandidstdie IV ook, PRIF0-10, 46m from
mg) and 2- aminoethoxyamine dihydrochloride (21 mg). After 1.5 h the
misNEn& S #edz40dtied 4 theoiudiias Ponied by.fash), 0.93 (s, 1.5H),
chromatography (Si02, CH2C12/Me0H/26% NH40OH 90/10/1). To the
cofcthiratbaibadtioh$sa Abichiometric amount of fumaric acid in Me014

was added. After addition of 10 Et20, the precipitate was filtered to give

the title compound Fay as a white solid. 1H-NMR (300 MHz, DMSO-d6,

ppm from TMS): 6 6.45 (s, 410, 4. t, 2H), :?_).OO (m, 211), 2.92 (m, 1H),

238 (bb, 2H), 2.70 (t, 11-1), 2.41 (rfF3%),2-28<1.20 (m, 10H), 0.94 (m, 2H),

O%ﬁ(?) 1.5E0, 1.04 (s, 1'gkgllg‘ﬁegﬁ’xz%minomomxvimino)'G-aza-G-fOrmvl-’Ya-

homoandrostane-17-one hydrochloride (I-ao)

Prepared in 50% yield as described in Example 1 starting from 6-aza-6-
formyl-7a-homoandrostane-3,17-dione (II-g, Prepn. 6, 80 mg) and 3-N-
methylaminopropoxyamine dihydrochloride (ITI-b, Prepn. 16, 42 mg). The
crude product was triturated with Et20 and the precipitate was filtered to
give the title compound I-ao as a white solid. H-NMR (300 MHz, DMSO-ds,
ppm from TMS): § 8.37 (s, 0.5H), 8.34 (bb, 2H), 8.32 (s, 0.5H), 3.99 (t, 2H),
3.80 (m, 1H), 3.55 (m, 1H), 3.05-2.82 (m, 4H), 2.72 (t, 1H), 2.52 (s, 3H), 2.46-

0.98 (m, 19H), 0.92 (s, 1.5H), 0.87 (s, 1.5H), 0.74 (s, 3H).

Example 16

one hydrochloride (I-ap)

Prepared in 78% yield as described in Example 1 starting from 6-aza-6-
formyl-7a-homoandrostane-3,17-dione (II-g, Prepn. 6, 100 mg) and 3-(R)-
pyrrolidinyloxyamine dihydrochloride (III-c, Prepn. 17, 53 mg). The crude
product was triturated with Et2O and the precipitate was filtered to give the

title compound I-ap as a white solid. H-NMR (300 MHz, DMSO-ds, ppm



15Example 26 (E,Z) 3- (3-N-Methyla m nopropoxyimin 0)-7 a- az a -
7a-homoandrostane - 17-one difumar ate (I-az) Prepared in 60% yield as
described in Example 1 starting from 7a-aza-7a-
Noormaridrtrssane-3,17-dione (11-k, Prepn. 10, 63 mg) and 3-Ne@0kP2007/055366
methylaminopropoxyamine dihyclrochloride Prepn. 16, 37 mg). After 1.5 h
the mixture was freeze-dried and the regidue was purified by flash
chromatography (Si02, CH2C12/Me0H/26% NI-140H 85/15/1.5). To the
coficentEed) frQi0ABDStdiohiBRetd Aoy ritial, funvarie. 2eithin B4F0H 0.92 (s,
was added. After addition of Et20, the precipitate was filtered to give the

25 1iflElbdivipomd FER 4% BviitBolid. 1H-NMR (300 MHz, DMSO-d ppm
WO 2007/147713PCT/EP2007/055366 46 from TMS): 6 8.49 (bb, 1H),

8.39 (bb, 211), 6.61 (s, 4H), 3.96 (t, 2H), 3.47 (bb, 11-0, 3.11 (bb, 2H),

2.92 (bb, 211), 2.89 (bb, 1H), 2.55 is, 3H)1 2.134 (bb, 1H), 2.231.30 (m,

18110, 0.96 (s, 1.5H), 0.95 (s, 1.5H5Zar 11). 5Example 27

(E, R)-Py nd 17-one

Difen rech rimingandrostane-
St

y'_n from 7a-ﬁtfa-.7a- lomoandrostane-3,17-dionePrepn. 10, 93 mg)
%Méwrmﬁ% Syt mine dihydrochloridePrep.17, 53 mg). After

i
an =

i fre -dried id ified by.flash
o e o AP DU B e
cogsmrc?l%-i{@(a&i%%amssqt&%g%%-%f@?%%%%ﬁ%f%%%%ﬁ“zNh ¢) and

was added. Aftér addition of Et20, the precipitate was to give the

152%@95@%%&9@@%;@1@%&%%% O Mz, DMSGs85duct was
ppm from TIMS): 6 6.45 (s, 4H), 4.72 (bb, 1H), 3.25 (m, 3H), 3.11 (m, 1H),

10 2.8¥i{0ra868), widh (B6,0l Bad- 380 -Bb6mi @) wh 4R 3, @ 7848, the title

15

20

311).
compound I-aq as a white solid. TH-NMR (300 MHz, DMSO-ds, ppm from

TMS): § 9.11 (bb, 1H), 7.97 (bb, 3H), 5.45 (bb, 1H), 4.09 (m, 2H), 3.43 (m,
1H), 8.24 (m, 0.5H), 3.04 (m, 2H), 2.94 (m, 0.5H), 2.52-0.94 (m, 18H), 0.83

(s, 1.5H), 0.82 (s, 1.5H), 0.78 (s, 3H).

Example 18

androstane-17-one hvdrochloride (I-ar)

Prepared in 60% yield as described in Example 1 starting from 6-aza-7Ta-
homo-7-(Z)-hydroxyiminoandrostane-3,17-dione (II-h, Prepn. 7, 148 mg) and
3-N-methylaminopropoxyamine dihydrochloride (III-b, Prepn. 16, 79 mg).
The crude product was triturated with Et;O and the precipitate was filtered
to give the title compound I-ar as a white solid. TH-NMR (300 MHz, DMSO-

ds, ppm from TMS): § 8.90 (bb, 1H), 8.66 (bb, 2H), 5.22 (bb, 1H), 3.98 (m,
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Example 28 20 (E,2)
3-(2-Aminoethonimino)-7a-aza-7a-formyl-7a-homoandrostane-17-one
hydrochloride (I-bb) Prepared in 75% yield as described in Example 1

S iy from3’a-aza-7a- formyl-7a-homoandrostane 3,17-dieneRreper/dsi3ece
50 mg) and 2- aminoethoxyamine dihydrochloride (23 mg). The crude
product was 25 triturated with Et20 and 4be precipitate was filtered to give
I-bb as a white WO 2007/147713PCTIEP20071055366 47 solid.
11-2HMRYBOO.MH2, BMB@:d6, FPmZSh{ mME) 628362((s, 0.51)),72882 (s, 3H),
(bb, 31), 4.11 (t, 11), 4.06 (t, 2H), 3.46 (bb, 1H), 3.18 (t, H) 3.03 (m,

0.5+ 7)Y (rp 1BF 1. 088k, 0LEWD 20881k, 11502 078 (23R, 17H), 0.90
(s, 311), 0.78 (s, 31-0. 5 Example 29 (E,Z)
3-(3-N-Methylaminopropoxyimino)-7a-aza-7a-formyl-7a-homoandrostane
17-one hydrochloride (I-bc) Prepared in 63% yield as described in

Example 1 starting from 7a -aza- 7a——¥é¥§ﬂ%&1—g7a-homoandrostane

3,174 'j §I Prep 56 mg) and 3-Nmethylamingprapoxyamine .
dibas ;ﬂ A o» ,!o dnmo)-0-aza (ahomot i (J4 iydoxyimino-:

Et20 and the ipit te a filtergd io gve I-be as a white SO|Id
11%6%%&%3% m TMS): 8.54 (bb, 2H), 8.12 (s,

1113’143#;1@(3 Fg 802 Qe@&”g§ égsg b%&) B é%&%ﬁ%ﬂ é‘%&%ﬁn%gff%ﬁl;% 1a)z’;a-7a'

2.88 (. 2H), 2.81 (bb> O.5H). 2.51 (5. 3H). 2.55
0.8% K031 &)- ﬂi&éﬁyﬁmo%@m&é&n@s,w -dione (II-h, Prepn. 7, 179 mg) and

3-(R)-pyrrolidinyloxyamine dihydrochloride (III-c, Prepn. 17, 94 mg). The
crude product was triturated with Et2O and the precipitate was filtered to
give the title compound I-as as a white solid. TH-NMR (300 MHz, DMSO-ds,
ppm from TMS): § 9.27 (bb, 2H), 8.93 (bb, 1H), 5.26 (bb, 1H), 4.76 (bb, 1H),
3.43 (m, 1H), 3.06-3.30 (m, 4.5H), 2.87 (m, 0.5H), 2.45 (m, 0.5H), 2.39 (m,
1H), 2.26 (m, 0.5H), 1.90-2.17 (m, 8.5H), 1.82-0.93 (m, 10H), 0.83 (s, 1.5H),

0.82 (s, 1.5H), 0.78 (s, 3H).

Example 20

3-(2-Aminoethoxyimino)-6-aza-7a-homo-7-(Z)-methoxyimino-

androstane-17-one hydrochloride (I-at)

Prepared in 60% yield as described in Example 1 starting from 6-aza-7a-
homo-7-(Z)-methoxyiminoandrostane-3,17-dione (II-i, Prepn. 8, 65 mg) and
2-aminoethoxyamine dihydrochloride (28 mg). The crude product was
triturated with Et20 and the precipitate was filtered to give the title
compound I-at as a white solid. 'H-NMR (300 MHz, DMSO-ds, ppm from

TMS): 6§ 7.87 (bb, 3H), 5.31 (bb, 0.5H), 5.28 (bb, 0.5H), 4.08 (m, 2H), 3.57 (s,



(E.2)
3-[3-(R)-PwrolidinvlJoxvimino-7a-aza-7a-formyl-7a-homoandrostane2017-
one hydrochloride (T-bd) Prepared in 65 % yield as described in Example
Wstamingdfiaen 7a-aza-7a- formyl-7a-homoandrostane-3,17-goneribat;055366
Prepn. 11, 64 mg) and 34R)- pyrrolidinyloxyamine dihydrochloride (lll-e,
Prepn. 17, 34 mg). The crude product was triturated with Et20 and the
precipitate was filtered to give I- 95 bd as a white solid. 1H-NIVER (300
MHE2LD M 306 Opph, flob TS, 2.98 WW00.5H), 2.50-0.75 (m, 18H), 0.82 (s,
2007/147713PCT/EP2007/055366 48 (bb, 211), 8.12 (s, 1H), 4.73 (m,
11),-2H1 @811¢- 1) 5850396 (BHBH), 2.97 (m, 0.514), 2.83 (m, 0.511),
2.40-1.05 (m, 20H), 0.89 (s, 3H), 0.78 (s, 311). Example 31 5
(E3-(2-Aminoethoxvimino)-7-oxa- 7 a- homo andro st ane-6 17- dione
hydrochloride (I-be) Prepared in 66% yield as described in Example 1
starting from 7-oxa-7a- homoandro@?éﬁ#é@%@? trione (lI-m, Prepn. 12, 88
mgg ..u | etho yami e dihydrochloride (41 mg). The crude

1 {1 ! 07 dZds A - : 181 ] -
5!' Wa 19 ;‘—u ev 42 ” Q' ' SHe .lo‘-.. WS fite !g O .i"v,“

, DIVISO-d6, ppm from TMS): 8
10, 3.28-3.18 (in, 11-1), 3.04

{’%&%Qr%dg (%Cp ?f}éi}izag%gs%ﬁlg% %hsﬂazngpjlelpgtgnm 4%1‘091185 giz’a Ta-

homo-7-(Z)- methoxyiminoandrostane'3,17-dione (II-i, Prepn. 8, 61 mg) and

3-(R)-pyrrolidinyloxyamine dihydrochloride (III-c, Prepn. 17, 31 mg). The
crude product was triturated with EtsO and the precipitate was filtered to
give the title compound I-au as a white solid. TH-NMR (300 MHz, DMSO-ds,
ppm from TMS): § 8.72 (bb, 2H), 5.31 (bb, 1H), 4.75 (m, 1H), 3.58 (s, 3H),

3.50-0.90 (m, 26H), 0.82 (s, 1.5H), 0.81 (s, 1.5H), 0.78 (s, 3H).

Example 22
(E.Z) 3-(2-Aminoethoxyimino)-7a-aza-7a-homoandrostane-7,17-dione

hydrochloride (I-av)

Prepared in 65% yield as described in Example 1 starting from 7a-aza-7a-
homoandrostane-3,7,17-trione  (II-j, Prepn. 9, 96 mg and 2-
aminoethoxyamine dihydrochloride (47 mg). The crude product was
triturated with Et2O and the precipitate was filtered to give the title
compound I-av as a white solid. 'H-NMR (300 MHz, DMSO-d¢, ppm from
TMS): § 7.97 (bb, 3H), 6.99 (bb, 1H), 4.08 (m, 2H), 3.58 (m, 1H), 3.10-1.75 (m,

3H), 2.50-1.00 (m, 18H), 1.05 (s, 1.5H), 1.04 (s, 1.5H), 0.78 (s, 3H).



15Example 32 (E,Z)- 3-(3-N-Methyl aminopropoxyim ino)-7-exa-7
a-homoandrostane- 6,17- dione hydrochloride (I-bf) Prepared in 74%
yield as described in Example 1 starting from 7-oxa-7a-
Nopsanttostane-3,6,17-trione (1I-m, Prepn. 12, 130 mg) andP8IER2007/055366
inethylaminopropoxyamine dihydrochloride (lll-b, Prepn. 16, 72 mg). The
crude product was triturated with Et20 apd the precipitate was filtered to
give I-bf as a white solicP14-NMR (300 MHz, DMSO-d6, ppm from TMS):
8.53 (bh, 31-1), 4.32 (m, 111), 4.0¥3Ddla 28H), 3.29-3.19 (m, 111), 2.91
(m 2H 286(m 051 1) 268257(|n 1H)253(s 3H)246224Km

liinyd8dimino-7-oxa- 7a-
ho oandros an 17-dione hydrochloride (I-h 5 Prepared in 55% vyield
ﬁ?gd%h @él’?ﬂﬂ@l@t&%ﬁﬁlﬁ%@ﬁﬁtﬁsﬁ 9 8. st%rtmg from0 a-aza-7a-

Zi‘%?a?%%y ARGl GFOEGrUsepn® 1% ). Fhe oftle pfhot™
&ﬁ%”'ﬁ“i%tf‘?fﬁ%%‘ﬁ%éz%ﬁﬁg G T R DS
(b%&é%p%%a%&?Qfajslzér‘te%%%eﬂ%g% gsgé?z m@H??l Jg%lngiga %ﬁg?ﬂtered to
165D, DHBE (518 Lddhn o hdS-2 s BXAMRS T, *H-NMR (300 MHz, DMSO-ds,
ppm from TMS): § 8.50 (bb, 2H), 6.98 (bb, 1H), 3.97 (m, 2H), 3.59 (m, 1H),
2.88 (m, 3H), 2.52 (s, 1.5H), 2.51 (s, 1.5H), 2.50-0.95 (m, 20H), 1.05 (s, 1.5H),

1.04 (s, 1.5H), 0.78 (s, 3H).

Example 24

3-13-(R)-Pyrrolidinvljoxvimino-7a-aza-7a-homoandrostane-7.17-dione

hydrochloride (I-ax)

Prepared in 75% yield as described in Example 1 starting from 7a-aza-7a-
homoandrostane-3,7,17-trione (II5, Prepn. 9, 95 mg and 3-R)-
pyrrolidinyloxyamine dihydrochloride (III-c, Prepn. 17, 32 mg). The crude
product was triturated with Et;O and the precipitate was filtered to gjve the
title compound I-ax as a white solid. 'H-NMR (300 MHz, DMSO-ds, ppm
from TMS): § 9.04 (bb, 2H), 6.99 (bb, 1H), 4.74 (bb, 1H), 3.58 (bb, 1H), 3.07-
3.28 (m, 8H), 2.88 (m, 2H), 2.46-1.31 (m, 18H), 1.09 (m, 2H), 1.05 (s, 1.5H),

1.04 (s, 1.5H), 0.78 (s, 3H).
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15(E,7)3-(2-Aminoethoxyimino)-6-oxa-7a-homoandrostane-7.17-dione
fumarate Prepared in 56% yield as described in Example 1 starting from
6-oxa-7a- homoandrostane-3,7,17-trione (lI-n, Prepn. 12, 60 mg) and 2-
anoinowtharyamine dihydrochloride (28 mg). After 20 h, the cradacprorist3cs
20 was purified by flash chromatography (Si02, CH2C12/Me0H/26%
NH40H 93/7/0.7). To the concentrated fzactions a stoichiometric amount
of fumaric acid in MeOH was added. After addition of Et20, the precipitate
was filtered to give the title compouixhbiiflea®5a white solid. 1H-NMR (300
MHz, HMSO d6 ppm from TMS) 6 6 42 (s 2H) 4. 59 (m 11), 4.06 (t,

Y A74 f Jeisiasialolt

2H .92 (bh, 0.5H), 2.41 (m 2H) 2. 31 (bb 1H), 2.22-1. 03 (m, 15H), 0.93
(s 1) 0.91 (s, 1.5H), 0.80 (s, 3H). Example 35 5
Z)3 (2- Amlnoethoxwmlno) 7a-oxa- 7 a-homoandrostane- 7,17- dione

Fﬁ%l%%én(l 119 Pridasdsssiadiadixamele ihstrnipgfip fa-aza-Ta

st tln from 7a-ox
oandrostanea& 617 -dione

(II'k, Prepn. 10, 44 mg and 2-
aminoethoxyamine dihydrochloride (21 mg). After 1.5 h the mixture was
freeze-dried and the residue was purified by flash chromatography (SiOs,
CH2Clo/MeOH/26% NH4OH 90/10/1). To the concentrated fractions a
stoichiometric amount of fumaric acid in MeOH was added. After addition of
Et20, the precipitate was filtered to give the title compound I-ay as a white
solid. "H-NMR (300 MHz, DMSO-ds, ppm from TMS): § 6.45 (s, 4H), 4.07 (t,
2H), 3.00 (m, 2H), 2.92 (m, 1H), 2.78 (bb, 2H), 2.70 (t, 1H), 2.41 (m, 1H),

2.28-1.20 (m, 10H), 0.94 (m, 2H), 0.93 (s, 1.5H), 1.04 (s, 1.5H), 0.78 (s, 3H).

Example 26

(E.Z) 3-(3-N-Methylaminopropoxyimino)-7a-aza-7a-homoandrostane-17-one

difumarate (I-az)

Prepared in 60% yield as described in Example 1 starting from 7a-aza-7a-

homoandrostane-3,17-dione (II-k, Prepn. 10, 63 mg and 3-N-
methylaminopropoxyamine dihydrochloride (III-b, Prepn. 16, 37 mg). After
1.5 h the mixture was freeze-dried and the residue was purified by flash
chromatography (SiOs, CH:ClyMeOH/26% NH4OH 85/15/1.5). To the
concentrated fractions a stoichiometric amount of fumaric acid in MeOH
was added. After addition of Et20, the precipitate was filtered to give the

title compound I-az as a white solid. TH-NMR (300 MHz, DMSO-dg, ppm



homoandrostane-3,7,17-trione (llI-o, Prepn. 13, 80 mg) and 2-
aminoethoxyamine dihydrochloride (37 mg). The crude product was 10
triturated with Et20 and the precipitate was filtered to give I-bi as a white
sotido@IdAiyIR (300 MHz, LIMSO-c15, ppm from TMS): 6 7 &6r{blz 81155366
4.72 (t, 111), 4.06 (t, 211), 3.14 (m, 111), 3.02 (m, 2H), 2.99 (m, 0.511),

2.42 (m, 0.5H), 2.30-1.12 (m, 1711), 1.0 (s, 1.5H) 1.05 (s, 1.511), 0.79

(s, 3H). 15Example 36 (E. Z)3-(3-N-Methylamin opropoxvimi

nofrdex RHFath8rtd bl d3and-F9 18b, dibethgdrechbida. geHi, 211), 3.47 (bb,
Prepared in 71% yield as described in Example 1 starting from 7a-oxa-7a-
hotddantlidsthhe BT, 1297 dhb, (RED), 2r8pribba 115 nfgh el S, 2034 (bb, 1H),
methylaminopropoxyamine dihydrochloride (lll-b, Prepn. 16, 41 mg). The
crt?d%%?e%éﬁ%é@ﬂﬁt&%&ﬁmﬁtﬁ@@@%Eﬁtﬂe%ﬂécﬁb&ét@v@i@filtered to

give I-bj as a white solid. 'H-NINIR (300 MHz, DMSO-d, ppm from T2v1S):

6 4.70 (m, 1H), 3.97 (t, 2H), 3.13 (m, 111), 2.98-2.84 (m, 3H), 2.54 (s,

311), 2.44 (m, 11), 2.281.09 (m, 1811), 1,06 (s, 1.5H) 1.05 (s, 1.51-1),
0.78 (s, 3H). WO 2007/147713P0iﬁé5§é%7é§55366 51 Example 37

: il iy or7a e

7, OTrde(=0K) P

. - ' " n
EXB@QJS&%@WQ%Irom from 7-oxa- 5 7a-homoandrostane-3,7,17-trione

(II-o, Prepn. 13,95 mg) and 3-(R)- pyrrolidinyloxyamine clihydrochloricle

(seBrc0n 1759 Bl e AR RO GHIAS IBY ISP B1R0 30rkoac 7o

the precipitate was filtered to give Ibk as a white solid. 14-1

Mz nRMRAsbtRRENSroMgIMe): G889 AMetl). 461 (93 2H)e3.41:305 3-(R)-
(m., 5H), 2.93 (m, 11-1), 2.43 (rn, 1H), 2.30- 101.09 (m, 18H), 1.06 (s,

10 1.9 bl8i(S:]1dxShih i Blisy SFophExamRPEIB3, Prep.17, 53 mg). After 2 h the
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mixture was freeze-dried and the residue was purified by flash
chromatography (SiOs, CHaCl/MeOH/26% NH4OH 83/17/1.7). To the
concentrated fractions a stoichiometric amount of fumaric acid in MeOH
was added. After addition of Et20, the precipitate was filtered to give the
title compound I-ba as a white solid. 'H-NMR (300 MHz, DMSO-ds, ppm
from TMS): § 6.45 (s, 4H), 4.72 (bb, 1H), 3.25 (m, 3H), 3.11 (m, 1H), 2.87 (m,

3H), 2.44 (m, 1H), 2.30-0.99 (m, 20H), 0.94 (s, 3H), 0.79 (s, 3H).

Example 28

E.7Z) 3-(2-Aminoethoxyimino)-7a-aza-7a-formvl-7a-homoandrostane-17-one

hydrochloride (I-bb)

Prepared in 756% yield as described in Example 1 starting from 7a-aza-7a-

formyl-7a-homoandrostane 3,17-dione (II-l, Prepn. 11, 50 mg) and 2-
aminoethoxyamine dihydrochloride (23 mg). The crude product was

triturated with Et2O and the precipitate was filtered to give I-bb as a white



(E,Z) 3-(2-Aminoethoxvimino)-6-oxa-56-androstane-7,17-dione

hydrochloride (I-h1) 15 Prepared in 30% yield as described in Example 1
starting from from 6-oxa5f3-androstane-3,7,17-trione (ll-p, Prepn. 14, 360
W@)2a0mh 97 7asninoethoxyamine dihydrochloride (176 mg). Thecmuie007/055366
product was triturated with Et20 and the precipitate was filtered to give

I-b1 as a white solid. 1H-NMR (300 MHz7 DMSO-c16, ppm from TMS): 6

7.88 (bb, 3H), 4.41 20(bb, 111), 4.11 (m, 2H), 3.16 (m, 0.5H), 3.05 (m,

21491ig, 76 MR )(30.0 OV[hhz.OTBUH0 216 1pp:93 fromnSHY[ )78 -8.08 (n,1H), 7.86
101H, 1.02 (s, 311), 0.82 (s, 310. Example 39 (E) 3-(2-Aminoethoxyi
nojbb-a¥d), ZalothodRbrd e te- 217 Hithetumatats 28 (ftbid]), Wep (m, 0.5H),
2007/1477 (3PCT/EP2007/055366 52 A mixture of

3(B)12-(orofetl At itkatbthibakiRe &ridkyirdria).6l 7H), 0.90 G, 3H),
aza-7a-homao-androstane-7,17-dione (llI-q, Prepn. 18, 720 mg) and 1M
tetpa%%l{;l’ onium fluoride in THE (1.49 mL) was stirred at room
temperature for 2 h. The solution was concentrated to small volume and 5
purified by flash chromatography (Si02, CH2C12/Me011/26% NILOH

86/14/1.4). To the concentrated fraﬁtignms ?esi ichiometric amount of
fumaric acid in MeOll was added anaievfpvra%ed to dryness. The crude

progugt was-titnrataghwith Biad and shepiesipitatewas filtered 1p give N6 stane-

titte"compound T-bm as a white solid (340 mg, 57%). H-NMR (300 MHz,
ng-ggwgg;&m&%\g@q)%fﬁ (bb, 1H), 6.66 (s, 2H), 4.25 (m, 2H), 3.76

(m, 1H), 3. rn, 2H), 3.01 (m, 1H), 2.69-1.10 (m, 18H), 0.97 (s, 3H), 0.92

(S, BBl aEX@MPI640 vield h3-descABURCRTIORVIAYPNO) 6821y from 7a-aza-Ta-

7a-homoandro stane- 7,17- dione fumarate 15(I-bn) A mixture of

10 3(4ofar{PHi-ftoresnlddsaeinyl caybpaybamilBEerepming);666 mg) and 3-N-
aza-7a-homo-androstane-7,17-d one (lI-r, Prepn. 18, 688 mg) and 1M
tetrabiitylammonpitopoiiyaridedndTid{dchlnridovéd BhyréadtetnroaB) 35 mg). The

crude product was triturated with Et20 and the precipitate was filtered to
give I-bc as a white solid. TH-NMR (300 MHz, DMSO-ds, ppm from TMS): §
8.54 (bb, 2H), 8.12 (s, 1H), 4.11 (¢, 1H), 3.95 (t, 2H), 3.46 (m, 1H), 3.17 (¢,
15 1H), 2.95 (bb, 0.5H), 2.88 (t, 2H), 2.81 (bb, 0.5H), 2.51 (s, 3H), 2.35 (m, 1H),

2.20-1.05 (m, 20H), 0.89 (s, 3H), 0.78 (s, 3H).

Example 30
(E.2)

3-13-(R)-Pyrrolidinyl]oxyimino-7a-aza-7a-formyl-7a-homoandrostane-

20  17-one hydrochloride (I-bd)

Prepared in 65 % yield as described in Example 1 starting from 7a-aza-7a-
formyl-7a-homoandrostane-3,17-dione (II-], Prepn. 11, 64 mg) and 3-(R)-
pyrrolidinyloxyamine dihydrochloride (III-c, Prepn. 17, 34 mg). The crude
product was triturated with EtsO and the precipitate was filtered to give I-

25  bd as a white solid. TH-NMR (300 MHz, DMSO-ds, ppm from TMS): § 8.96
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temperature for 2 h. The solution was concentrated to small volume and

20 purified by flash chromatography (Si02, Cl12C12/Me0H/26% NH40OH
86/14/1.4. To the concentrated fractions a stoichiometric amount of

o0t/ sigidin MeOH was added and evaporated to drynessPTHERIMADS5366
product was triturated with Et20 and the precipitate was filtered to give the
titte compound I-bn as a white solid (32@smg, 56%). 1H-NMR (300 MHz,
D20, WO 2007/147713PCT/EP2007/055366 53 ppm from TMS): 6 7.38
addb1 28D6 S8 $s 2HY) 44263 (hm.2HT) 34751 (hm, 115, 33D B) By, 61D), 2.97 (m,
2.66-1.16 (in, 18H), 0.97 (s, 311), 0.92 (s, 3H). Example 41 5 (E,Z)

3-(2 oA RotiHEXOnRIHS) BRohiBaiardstEne0182d e R 67ide()-ho)
Prepared as described in Example 1 starting from

B-homoandrostane-3,17- dione (50 mg, /I J Ring-01cl J. Am. Chem. Soc.
1960, 961) and 3-(2- aminoethoxyggine gihédrochloride (25 mq). The
combined organic extracts 10 wer Na2S04, filtered and

evgporated to dryness, The crude
theGrecipitate ”'9 e

5 md, 71%r)1d1 Iﬁ E (300 MHz, DMSO-, pfrom MS): 6 7.40 (s,
21%‘2‘5%‘&71‘%‘% ) ; ; 3.04 (m, 2H), 2.88 (m, 0.511), 2.81 (m, 0.511),
2. B 800286118 & ARrBT 1% BRAnREXADRNEAL from 7-oxa-7a-

homoandrostane-3,6,17-trione (II-m, Prepn. 12, 88 mg and 2-

aminoethoxyamine dihydrochloride (41 mg). The crude product was
triturated with EtsO and the precipitate was filtered to give I-bf as a white
solid. TH-NMR (300 MHz, DMSO-ds, ppm from TMS): § 7.78 (bb, 3H), 4.29
(t, 1H), 4.13-3.69 (m, 3H), 3.28-3.18 (m, 1H), 3.04 (m, 2H), 2.97 (m, 0.5H)

2.75-2.24 (m, 2.5H), 2.21-1.06 (m, 14H), 0.87 (s, 3H), 0.81 (s, 3H).

Example 32

(E.7)-3-(3-N-Methylaminopropoxyimino)-7-oxa-7a-homoandrostane-6,17-

dione hydrochloride (I-bf]

Prepared in 74% yield as described in Example 1 starting from 7-oxa-7a-
homoandrostane-3,6,17-trione (II'm, Prepn. 12, 130 mg) and 3-N-
methylaminopropoxyamine dihydrochloride (III-b, Prepn. 16, 72 mg). The
crude product was triturated with Et2O and the precipitate was filtered to
give I-bf as a white solid!H-NMR (300 MHz, DMSO-ds, ppm from TMS): §
8.563 (bb, 3H), 4.32 (m, 1H), 4.09-3.94 (m, 3H), 3.29-3.19 (m, 1H), 2.91 (m,
2H), 2.86 (m, 0.5H), 2.68-2.57 (m, 1H),2.53 (s, 3H) 2.46-2.24 (m, 8.5H), 2.19-

1.05 (m, 15H), 0.86 (s, 3H), 0.81 (s, 3H).
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(E,Z)- 3-13-(R)-Pyrrolidinylioxvimino-B-homoandros ane- 17-one
hydrochloride (I-h Prepared as described in Example 1 starting from
B-homoandrostane-3,17- 20 dione (50 mg, H. J Ringold, J Am. Chem.
Sax2@96@77961) and 3-(R)- pyrrolidinyloxyamine dihydrochlorde/Brspmios5366
17, 58 mg). The combined organic extracts were dried over Na2S0O4

filtered and evaporated to dryness. The gpmbined organic extracts were
dried over Na2S04, filtered and evaporated to dryness. The crude product
was triturated with Et20 and 25the precipitate was filtered to give the title
compound I-bp as a white solid WO 2007/147713PCT/EP2007/055366

54 (96 mg, 69%). 111-NMR (300 MEkamplsss cis, PPm from TMS): 6

9.02 b 2H) 4.71 |n 12H), 340305(m 4H), 281(m 0.5H), 2.75 (m,
o yERolndan vl ox Q7r8 omoendroptare-6.17-dione

Z) (3 N Methvl minop ropoxwmlno) 6 -oxa- 7a homoandro stan e 7 17-

M@&@ Prepared in 49% yleld as described in Example 1

ti .6- 7a- drost P
aﬁ SRED et AT B R BRI o Gy A GRG0
d t flash ch t h 02
AT S 30t SErt ol Cﬂ?ﬁ%@ SorenithedachBils & ®
f d di

o B B L B e o crude

i 45,500 1 WMR (30R MR PMSQriS, ARE from msm@epea%%ve I

2H), 4.58 (M, 1H), 3.98 (m, 2H), 3.23 (m, 0.511), 2.:89-1.0 (m, 22.5H
(s, b“glé}g Q.94 {8 dopid). GrHNER X5 K112, (BMED-EXppRIedh BR1S): § 9.20

(EDH3-[3-(R)-Pyrrolicliny]joxvimino-6-oxa-7a-homoandrostane-7,17-dione
fursba EH{L-br12 (bb, 1H) 4.76 (bb, 1H), 4.43-4.21 (m, 1H), 4.13-3.97 (m, 1H),

3.28 (m, 4H), 3.20 (bb, 0.5H) 2.69-2.23 (m, 3H), 2.20-1.08 (m, 16H), 0.87 (s,

3H), 0.81 (s, 3H).

Example 34

3-(2-Amincethoxyimino)-6-oxa-7a-homoandrostane-7.17-dione

fumarate (I-bh)

Prepared in 56% yield as described in Example 1 starting from 6-oxa-7Ta-
homoandrostane-3,7,17-trione (II'n, Prepn. 12, 60 mg and 2-
aminoethoxyamine dihydrochloride (28 mg). After 20 h, the crude product
was purified by flash chromatography (SiOs, CH2Clo/MeOH/26% NH4OH
93/7/0.7). To the concentrated fractions a stoichiometric amount of fumaric
acid in MeOH was added. After addition of Et20, the precipitate was filtered
to give the title compound I-bh as a white solid. TH-NMR (300 MHz, DMSO-

de, ppm from TMS): § 6.42 (s, 2H), 4.59 (m, 1H), 4.06 (t, 2H), 3.39 (m, 0.5H),



Prepared in 51% vyield as described in Example 1 starting from 6-oxa-7a-
homoandrostane-3,7,17-trionePrepn. 12, 210 mg) and 3(1)-
pyrrolidinyloxyamine dihydrochloride117 mg), After 2 h, the crude 25
procuetwagpurified by flash chromatography (Si02, CH2C12P04aPi@6685366
WO 2007/147713PCT/EP2007/055366 55 NH4OH 90110/0.1). To the
concentrated fractions a stoichiometric amount of fumaric acid in Me011
was added. After addition of Et20, the precipitate was filtered to give the
tit|8.86rhip Sl 2-BR dbla WiHkD s3litl. (- MR 2300 (MK Z FDMBZ2-d, Pprm, 15H),
from TMS): 8 6.44 (s, 2H), 4.74 (m, 1H), 4.62 (dd, 50.511), 4.54 (dd,
0.51933m10-P 1 iRl 25H) 5BIB0E0 (51,01 (s, 1.511), 0.79 (s, 31-),
Example 45 (E,Z)-3-(2-Aminoethoxyimino). 6-

oxa-7ahomoandrostane- 17-one hydrochloride 10(l-bs) Prepared as

described in Example 1 starting fro
Oﬂé%ﬁ%qu:%pn. 19, 35 mg) and 3-(2-

10

15

20

25

( behbelel k- i 1 dr Qs el
cryde, 15 productas triturated with EtOAc and the precipitate was filtered
tolﬂ dropblande B und I-bs as a white solid (43 mg, 94%). IlI-NMR

(360 Mz PMSQ0616- A framl IR 8 £:8/,(0R %l'élt)aﬁig%%rglﬂ'oxaﬂa-

3.78-3.40 (m, 311), 3.18 (m, 0.511), 3.04 (m, 2H), 2.94 (dd. 0
2.305h I Post8Ad)3 8.9948ichB1 1RO (Pripdl). 379 (8o3HhedO and  2-

Example 46 (E, Z)-3-(2-Aminoethoxvimino)- 7 a-oxa- 7a-homoandrosta ne

179 dayssechlaige (Bifydrochloride (37 mg). The crude product was
triturated with Et2O and the precipitate was filtered to give I-bi as a white
solid. 'H-NMR (300 MHz, DMSO-ds, ppm from TMS): § 7.66 (bb, 3H), 4.72
(t, 1H), 4.06 (t, 2H), 3.14 (m, 1H), 3.02 (m, 2H), 2.99 (m, 0.5H), 2.42 (m,

0.5H), 2.30-1.12 (m, 17H), 1.06 (s, 1.5H) 1.05 (s, 1.5H), 0.79 (s, 3H).

Example 36

3-(3-N-Methylaminopropoxyimino)-7a-oxa-7a-homoandrostane-7,17-

dione hydrochloride (I-bj)

Prepared in 71% yield as described in Example 1 starting from 7a-oxa-7a-

(E,2)

homoandrostane-3,7,17-trione (II-o, Prepn. 13, 75 mg and 3-N-
methylaminopropoxyamine dihydrochloride (IIT-b, Prepn. 16, 41 mg). The
crude product was triturated with EtsO and the precipitate was filtered to
give I-bj as a white solid. 'H-NMR (300 MHz, DMSO-ds, ppm from TMS): §
4.70 (m, 1H), 3.97 (¢, 2H), 3.13 (m, 1H), 2.98-2.84 (m, 3H), 2.54 (s, 3H), 2.44

(m, 1H), 2.28-1.09 (m, 18H), 1.06 (s, 1.5H) 1.05 (s, 1.5H), 0.78 (s, 3H).
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Prepared as described in Example 1 starting from 7a-oxa-7a-
25homoandros tane -3,17- dione (ll-t, Prepn. 20, 85 mg) and 3-(2- WO
2007/147713PCT/EP2007/055366 56 aminoethoxyamine dihydrochloricle
MO 2¢7)17AB combined organic extracts were dried over NaZSUIEHMeTes5366
and evaporated to dryness. The crude product was triturated with EtOAc
and the precipitate was filtered to give the title compound I-bt as a white
solid (80 mg, 72%). 11-1-NMR (300 MHz, 5DIVISO-d6, ppm from TMS): 6
7.83 (bb, 3H), 4.07 (m 21) 3.65- 3E§@(mml&t3j13 02 (m, 21), 2.46-1.01 (m,

bug Prepared as desgrlbed in Example 1 startlng from
6- 4 7- trione Prepn. 21 147 mg) and

amlno oxyamin rochlori mg). Tq) e combined organic _
TR R A SV NSO e RO o

cr roduct fwas tntuga,}eifié |rtf2) II?LE(;EO and)r;l,55 e(tlih’f pﬁ?l%%te n[v]vfr;ls_ls flli}ﬁge% -R)-
1 mg’

to glve tﬁle ﬁe compouﬁd uasa w ite ’'soli %)

T e MR R S Bl e

"gmct% i8R B {8 %b%ﬁ%%}?e‘@pﬁt@ﬁa@%ﬂtemd to give I-

Pvrrolidinyll ox mino-6- az aandr ostane- 7, 17- dione fumarate (I-by)

Prsﬁaasomvﬁaéo gl agrdeserbedinExaMPIvIGIaRG KoL Ar 288): 6 8.89
ndro stane-3,7,17- trione (11-u, Prepn. 21, 55 mg) and 3(10- 25
pytrolidirgloxyamime dilydsochpndefhll-sH32om) (Aftarrd ho2dd NaOtT), 2.30-

1.09 (m, 18H), 1.06 (s, 1.5H) 1.05 (s, 1.5H), 0.78 (s, 3H).

Example 38

imino)-6-oxa-58-androstane-7,17-dione hydrochloride

Prepared in 30% yield as described in Example 1 starting from from 6-oxa-
5f-androstane-3,7,17-trione (II-p, Prepn. 14, 360 mg and 2-
aminoethoxyamine dihydrochloride (176 mg). The crude product was
triturated with Et20 and the precipitate was filtered to give I-bl as a white
solid. 'H-NMR (300 MHz, DMSO-ds, ppm from TMS): § 7.88 (bb, 3H), 4.41
(bb, 1H), 4.11 (m, 2H), 3.16 (m, 0.5H), 3.05 (m, 2H), 2.76 (m, 1H), 2.70 (m,

0.5H), 2.61-1.93 (m, 5H), 1.74-1.08 (m, 10H), 1.02 (s, 3H), 0.82 (s, 3H).

Example 39

E) 3-(2-Aminoethoxyimino)-6-aza-7a-homoandrostane-7.17-dione fumarate



WO 2007/147713PCT/EP2007/055366 57 was added and the aqueous

phase was extracted with CH2C12 (3 x). The combined organic extracts

were washed with brine, dried over Na2SOIl and evaporated to dryness.

T 2@giduetdvas dissolved in MeOH and a stoichiometric am®@amtEr2007/055366
fumaric acid in MeOH was added. After addition of 5 EtOAc the precipitate

was filtered to give the title compound 143 as a white solid. 111-NINTIR

(300 MHz, DMSO-d6, ppm from TMS): 6 7.46 (s, 0.5H), 7.33 (s, 0.5H),

6.4 migMYedof 23(R)- 121 9B F0a0ro6- fy] 614y hal4arbOQ Yamised 88 isino)-6-
3H), 0.81 (s, 3H). 10Preparation 1 6-Aza-7a-homo-androstane-

3, A17-taokenin-ap dresteswrred sdigien @1-a, Prepn. 18, 720 mg) and 1M
3,3:17,17-bis(ethylendioxy)androstane-6-one (4.5 g) in THF (92 mL), a
soﬁ%%ﬁﬁ%m%ﬁﬁheféwéeh|6%id“€f%£4(é)flmaﬂ@om wEyqdo a3 room

g) in H20 (44.5 mL) was rapidly added dropwise. After 24 15 the mixture
Wa%e%%@fé‘iﬁei/\?ﬂjf %@Aﬁ@%f?ﬂ@&ﬁﬁ%&%@&?ﬁéé&ﬁ%&%&rzéolume and

o BG4 1% 7 S b R SRy BTGk i S M R LT OF

9%).,11-1- 0O-d6 f TMS): 6 10.37 (s, .
3 S 00 B S R R T R 2 G b Bl
20(Rid 1y lgfgél(lsvx%@)a(?d@é g&lcigwaporated to driféxﬁss. The crude product was

Toastirredsolutionof3,3:17,17-bis(ethylendioxy)-6
NYGFERABHIOIREIOHANTS Ghd Dhl RYEAIBR AN IVAL) Mk 0:Ca 1oSYEERIONLE title

(10.15 g) was added. After 24 h at room temperature the solution was

heaieshati4a Chak 48 b After.conting ataoam tsmperatuenvratenbAy) D.O,

25 was added. After 48 h the solution was quenched with 5% aqueous

10 NapaO8 WA R 7 A 4731 IR T/RP 2068/0553H6, 5846 o, RThe3smutian 1H),

15

20

was evaporated, water (180 mL) was added and the aqueous phase was
exBatdchy2H)CHOT (2 (3B 80. A%alTHe (camBHE BT A SERIraSs (vebd).
washed with brine, dried over Na2S0O4 and evaporated to dryness. The
crude product was purified by flash chromatography (Si02,

Example 40

Z) 3-(2-Aminoethoxyimino)-6-aza-7a-homoandrostane-7,17-dione fumarate
I-bn)

A mixture of 3(Z)-[2-(9H-fluoren-9-ylmethylcarbonyl)aminoethoxyimino)-6-
aza-7a-homo-androstane-7,17-dione (II-r, Prepn. 18, 688 mg) and 1M
tetrabutylammonium fluoride in THF (1.5 mL) was stirred at room
temperature for 2 h. The solution was concentrated to small volume and
purified by flash chromatography (SiOs, CH:Clo/MeOH/26% NH4OH
86/14/1.4. To the concentrated fractions a stoichiometric amount of fumaric
acid in MeOH was added and evaporated to dryness. The crude product was
triturated with Et20 and the precipitate was filtered to give the title

compound I-bn as a white solid (320 mg, 56%). 'H-NMR (300 MHz, DO,



5 hexane/Et20 90/10) to give
3,3:17,17-bis(ethylendioxy)-6-aza-7ahomoandrostane-7-one (6.56 g,
91%). 1H-NMR (300 MHz, DMSO-d6, ppm from TMS): 6 7.03 (bb, 1H),
year@ 868 {m3 8H), 3.47-3.37 (m, 1H), 2.32 (m, 1H), 1.98-1.1@(TvERZH4)/055366
0.76 (s, 3H), 0.72 (s, 3H). A solution of
3,3:17,17-bis(ethylendioxy)-6-aza-7a-hagoandrostane-7-one 10 (2.42 g)
and pTSA H20 (5.67 g) in acetone (190 mL) and water (19 mL) was
stimethafreeAURNED)2 . 7T Gdiutdh whshéutralRed By dddittdd oB5M6 (m, 1H),
agueous NaHCO3 and acetone was evaporated. The aqueous phase was
exttatidavwtHc 86121 B 50 FH) OTHe (cortbineddrganidextracts were
washed with brine, dried over Na9Sal and evaporated to dryness. The 15
residue was triturated with mixture of EtOAc/Et20 40/60 and the precipitate
was filtered to give the title compound ll-a as a white solid (1.50 g, 95%).
1H-NMR (300 MHz, DMSO-c16, ppiX3iBRiertis): 6 7.23 (bb, 1H),

1

%7%(1 i 4_' o) drochloride (I-

T S irredsolutionof3,3:17,17-bis(ethylendioxy)-6-aza-7a-
homb6androstane-7-one (Prepn. 1, 1.00 g) in THF under N2 (40NaH (60%
dispripiannmaelaliBla Ornane pddst ARG ORI 825,17
was added. After stirring at room temperature for 1.5 h, the mixture was

WQieR07(34 k3P TP a004/Ap5360457, apsnghedhy atsiiongillaly s-(o-

(30 mL) and the aqueous phase was extracted with EtOAc (3 x). The
CORRIRRE 1DIE8 i BXdr acks AYeEd WaIReB yVithobrimg e diiechovel NagsRMextracts

and evaporated to dryness to give 3,3:17,17-

- ROINOANAROSTATE

10 bisethy|dntioxyve6-azasionefhyéréa handoangresiang - 00aeyd«@d. dThe crude

15

20

25

97%). 5 1FI-NMR (300 MHz, DMSO-d6, ppm from TMS): 6 3.95-3.70 (m,
OH)r@dr6t(sy SH)ri2ubaa ted, i), BiDIA2. @0 dnmh2hp)keti9dAtO8vem fillbdEY to give
1.04-0.92 (m, 0.79 (s, 311), 0.75 (s, 3H). ’
6-Alza-Bteethylirarhd frbandrastdries 3717 (Eone (BB wvas iphNdi 6800 MHz,
85%%[ieldfrom3,317,17-bis(ethylendiox )-6-aza-6-methyl-7a-

DMSO-ds, ppm from TMS):§ 7.40 é 2H), 4.06 (m, 2H), 3.04 (m, 2H), 2.88

(m, 0.5H), 2.81 (m, 0.5H), 2.44-0.80 (m, 23H), 0.90 (s, 3H), 0.77 (s, 3H).

Example 42

E.Z)-3-13-(R)-Pyrrolidinvlioxyimino-B-homoandrostane-17-one hvdrochloride

I-b

Prepared as described in Example 1 starting from B-homoandrostane-3,17-
dione (50 mg, H. J. Ringold, J. Am. Chem. Soc. 1960, 961 and 3-(R)-
pyrrolidinyloxyamine dihydrochloride (III-c, Prepn. 17, 58 mg). The
combined organic extracts were dried over Na2SQy, filtered and evaporated
to dryness. The combined organic extracts were dried over Na2SOQy, filtered
and evaporated to dryness. The crude product was triturated with Et2O and

the precipitate was filtered to give the title compound I-bp as a white solid



10 homoandrostane-7-one by the procedure described above for the
preparation of 6-aza-7a-homo-androstane-3,7,17-trione (Prepn. 1). The
combined organic extracts were washed with H20, dried over Na2S04

arel moaporased to dryness to give the title compound II-b. 1-2aNMR(BOG5366
MHz, DMSO-d6, ppm from TMS): 6 4.32 (m, 111P, 3.04-2.93 (m, 110,

2.76 (m, 111), 2.73 (s, 3H), 152.46-1.05%4m, 1711), 0.83 (s, 3H), 0.79 (s,

3H). Preparation 3

3(EYG2uigH 9o r e FENWIRe RO Aidny DXERIN obthprvinfimo SFAZ) Bontefl? (bb,
yl- 7a-homo-androstane-7,17-dione (H-c) and 203(Z)- [2 -(9H-fluoren

-9 MethyitdmohY i, SrvidedhosintiHe) 263 1aFa-6- THBhN77 Gxhd).5H), 2.45-
moandrostane- 7,17- dione (H-d) To a stirred solution of (E,Z)
3-@-Shiimerthdyihiing}3e- 2z63dsmakhy 1-7a- homoandrostane-7,17-dione
hydrochloride (I-ac) (430 mg, 35165 ratio) and Et3N (301 pia under N2 in
CH2C12 (35 mL) at 0 C, 9- 25 fluorenylmethoxycarbonyl chloride (301

mg) was added. After stirring WO éOO?/lfJ;iBPCT/EPZOO?/OSSSGG 60
overnight at room temperature, wa d and the mixture

N I'%)fle%g % %gclcglt}raio Sdgpngv ith?

150 T - - _ V
ugﬁﬁglt%glgfg ﬁhromatography (Si02: n-hexane/EtOAc 70130) to give

p
3( -fluoren-9- 5 ylmethylcarbonyDaminoethoxyimino)-6- aza-6-
mephylsafaa NAMRANMOR AN Bescribed in Example 1 starting from 6-oxa-7a-
7,17-dione(1-c,205mg,33%)and3(Z)-[2-(9H-fluoren-9-
yimethyieathosnvnaminoetioxiRin QG azPRapethybr a-hemogngrosiane 3-N-
7,17-dione (ll-d, 168 mg, 27%). llI-c: 111-NMR (300 MHz, DMSO-d6, ppm

10 frometMEnf oBrofoyadhiné. GTHiab:odhi)orIddSCTIED, (M B hdg) 44Fted. 26 h, the
(m, 3H), 10 4.02-3.80 (m, 3H), 3.27-3.16 (m, 2H), 2.75 (s, 3H), 2.72-2.52
(me2HdE 2.460duit8 (Mmwl), 168MA8 (i, 12149h0.78H s B40 6608, (SiOs,
3H). lI-d: 1H-NIMR (300 MHz, DMSO-c16, ppm from TMS): 6 7.88 (bb,
21 CH7BENBS) BE6 . A5 HZ O (rR08110, W.38d . 15 neoBidhtda00d3 8 tinns a
311), 3.21 (m, 21), 2.92 (m, 11), 2.75 (s, 3H), 2.76-2..35 (m, 311),
2_@201@@@@@‘5111}2}4};19@173 ¢ foppudcrac(d in MeOH was added. After addition of

Et20, the precipitate was filtered to give the title compound I-bq as a white
15 solid. TH-NMR (300 MHz, DMSO-ds, ppm from TMS): § 6.42 (s, 2H), 4.58 (m,
1H), 3.98 (m, 2H), 3.23 (m, 0.5H), 2.89-1.0 (m, 22.5H), 2.47 (s, 3H), 0.92 (s,

1.5H), 0.91 (s, 1.5H), 0.79 (s, 3H).

Example 44

20 3-13-(R)-Pyvrrolidinvlioxyimino-6-cxa-7a-homoandrostane-7.17-dione

fumarate (I-br)

Prepared in 51% yield as described in Example 1 starting from 6-oxa-7a-
homoandrostane-3,7,17-trione (II'n, Prepn. 12, 210 mg and 3[R)-
pyrrolidinyloxyamine dihydrochloride (IIl-c, 117 mg). After 2 h, the crude

25 product was purified by flash chromatography (SiOs, CH:Clo/MeOH/26%
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153H). Preparation 4 6-Aza-7a-homo-7-thioxoandrostane-3.17-dione

(Il-e) To a stirred solution of 6-aza-7a-homoandrostane-3,7,17-trione (ll-a,
Prepn. 20 1, 52 mg) in toluene (2 m14) Lawesson reagent (40 mg) was
ARledErd™sirred at room temperature for 3 h.Si02 was adddd aRg2A9e/055366
mixture was evaporated to dryness. The residue was purified by flash
chromatography (hexane/acetone 65/3%pto the title compound the (48

mg, 88%). 1H-NMR (300 MHz, DMSO-d6, ppm from TMS): 6 9.72 (bb,
1HYHOH(90/1.900), 1. T the@@eenira et SRCIAPL @0THOEBBBBELQargount of
(m, 3H). 2.46-2.30 (m. 211), 2.22 (m, 11), 2.13-1.89 (m, 4H), 1.80-1.08
(mi:Lng}@qggc(g’ TefH1 Qg’agwﬁcﬁq@pé&%@@dgmﬁ_ Et20, the precipitate
7a-homgandrgstane- 3. 17- dione (II-0 Toastirredsolutionof3,3: 17,17-bi

(SHRYIAHESSS) 6t HdmeRBrQATERT R e (1S gPiiTHENMR (300
AT RO eI A LU LTI RRSHD, w62 (e,
0.5H), 4.54 (dd, 0.5H), 3.40-1.00 (m, 25H), 0.92 (s, 1.5H) 0.91 (s, 1.5H), 0.79

(s, 3H).

Example 45

E.7)-3-(2-Aminoethoxyimino)-6-oxa-7a-homoandrostane-17-one hvdrochloride

(I-bs

Prepared as described in Example 1 starting from 6-oxa-7a-
homoandrostane-3,17-dione (II-s, Prepn. 19, 35 mg) and 3-(2-
aminoethoxyamine dihydrochloride (17 mg). The combined organic extracts
were dried over NaxSOy, filtered and evaporated to dryness. The crude
product was triturated with EtOAc and the precipitate was filtered to give
the title compound I-bs as a white solid (43 mg, 94%). *H-NMR (300 MHz,
DMSO-ds, ppm from TMS): § 7.87 (bb, 3H), 4.08 (m, 2H), 3.78-3.40 (m, 3H),
3.18 (m, 0.5H), 3.04 (m, 2H), 2.94 (dd, 0.5H), 2.50-1.75 (m, 18H), 0.90 (s,

1.5H), 0.90 (s, 1.5H), 0.79 (s, 3H).

Example 46

(E.Z)-3-(2-Aminoethoxyimino)-7a-oxa-7a-homoandrostane-17-one

hydrochloride (I-bt)

Prepared as described in Example 1 starting from 7a-oxa-7a-

homoandrostane-3,17-dione  (II-t, Prepn. 20, 85 mg and 3-(2-
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mixture was stirred at reflux for 1 h. The suspension was cooled with an

ice 10 bath and then quenched by careful addition of 1120 (0 6 mL) and

4N NaOH (0.6 mL). The mixture was filtered through a Celite pad and the
Weeeaka ids washed with THF (3x10 m1.4). The filtrate waRCRaSR®A/055366
with brine, dried over Na2S04, evaporated to dryness and the residue

was purified by flash chromatography (S$€02, CH2C12/Me0OH/26% NH40H
92/8/0.8) to give 15

3, 3minpptbis(styicsdiohyileerarideHém oankd ibbtanent®8:thgrgnsis) extracts
114- NMR, (300 MHz, DMSO-d, ppm from TIV1S): 8 3.87-3.07 (m, 81),
2.8%t, drief), oven-NsaS@y, Altsradoriplogvanroterd o.g gl mess1) Thegzrude
(s, 3H), 0.67 (m, 111). 6-Aza-7a-homoandrostane-3,17-dione was _
prépy qﬁvgg%rgﬁgaq%lnq@él EtOAc and the precipitate was filtered to give

o A R s o B D Lop A A 15 o 0 Mz

ri n.1). Th i i r i ,

L T S o e i OLecs BB Bt EomEaur 1)
, fr : -2

Al vt A e Lo B

311), 2.144.89 (m, 51-1), 1.82-1.02 (iii, 11H), 0.97 (s, 3H), 0.84 (m, 111),

0.79 (s, 3H). Preparation 6

56-Aza-6-formv1-7a-homoandrostangesg.die-dipne A 1 M solution of formic
acid in CHC13 (3.9 mL) was added dropwise to a solution of DCC (403
MEEInCHG 18,aH 0 &h I mib)re- was stiradfae furthelisdBimanshtesride (I-
added to an ice-cooled solution of 6-aza-7ahomoandrostane-3,17-dione
(IlBuPrepn. 5, 300 mg) in pyridine (2.9 mL). 10 The mixture was then

stirred in an ice bath for 1 h. Evaporation of the solvent, followed by
adbittpmefdEte Alesgane d preigitatdenvhistaviasy éroovédaay filtdatiormaed,7,17-
washed with EtOAc. The combined organic extracts were evaporated to
dryhiess sHauhBnensid 38 wad pugfieddy-fRstmshretiaagraphy @io2rochloride
hexane/acetone 1/1) to the title compound Il-g (250 15 mg, 76;/%&'

1132 RL oo mbinadrsonde epprcHoneTavdsyde e dNes S(y) filtered and

3.81-3.72 (m, 2H), 3.29 (m, 1H),2.93 (m, 1II). 2.47-0.97 (m, 1811), 0.97
(S,%qujﬂ_aft@(%s‘f%ﬁljyness. The ‘crude product was triturated with EtOAc and

the precipitate was filtered to give the title compound I-bu as a white solid
(141 mg, 73%). TH-NMR (300 MHz, DMSO-ds, ppm from TMS): § 7.88 (bb,
3H), 7.46 (s, 0.5H), 7.37 (s, 0.5H), 4.09 (m, 3H), 3.17 (m, 0.5H), 3.04 (m,

3.5H), 2.40-1.00 (m, 16H), 0.90 (s, 3H), 0.82 (s, 3H).

Example 48

E.Z) 3-13-(R)-Pyrrolidinylloxvimino-6-azaandrostane-7.17-dione fumarate

I-bv)

Prepared in 58% yield as described in Example 1 starting from 6-
azaandrostane-3,7,17-trione (II-u, Prepn. 21, 55 mg and 3([R)-

pyrrolidinyloxyamine dihydrochloride (III-¢, 32 mg). After 2 h 2M NaOH



Preparation 7 6-Aza-7a-homo-7-(Z)-hvdroxviminoandrostan e- 3 17- d ion
e (IT-h)
2,3:17,17-Bis(ethylendioxy)-6-aza-7a-homo-7-thioxoandrostanewas
pYepased4ii82% yield from 3,3:17,17-bis(ethylendioxy)-6-az®TEHEP2007/055366
homoandrostane (Prepn. 5, 567 mg) by the procedure described above
for the preparation of 6-aza-7a-homo-7-4hioxoandrostane-3,17-dione
(Prepn. 4). The crude product was purified by flash chromatography $Si09,
hexanesEdak andthe 0714774 IPCTWEPZOCROBEB66 68 FBHCl: (3 x). The
1H-NMR (300 MHz, DMSO-d6, ppm from TMS): 5 9.55 (bh, 11.3), 3.92-
3.68RiED) ISP SFiEACE1IYEre gouthos with Pring dried sy, Da@s and
311). To a stirred solution of 3,3:17,17-bis(ethylendioxy)-6-aza-7a-homo-
7- wma%s&%néw%g?hﬁpyﬁame@@m),drwr)(asﬁgharﬁin&lsOH and a
hydro.cgorideﬁé789 mg ) was added. After 48 h at 60 C the solutipn was,. .
oo B B B S B NSO R P8 R froh o tision of
evaparation of the sglution, water (180 mL S ed and the gqueous .

5 o S G e B e R B P AR S wice
extrac f S th bri led over Na2S rate
e R S A SRR g 4, 7.0
(SQ2(HiBCadisepropyl aloaliMeOH9ABE). GV, 611), 2.40-1.00 (m, 18H),
3,3:17,17-bis(ethyléndioxy)-6-aza-7a-homo-7-(2)-
hydregyimiepndsastans(p10 fig, 85%). 1H-NMR (300 MHz, DMSO-c16,
ppm from TMS): 8 8.70 (s, 114), 4,90 (bb, 11-1), 3.94-3.68 (m, 8H),
2.12-1.07 (m, 19H), 0.86 (bb, 1H), 0.75 (s, 311), 0.70 (s, 3H). 15
6-Aza-7a-homo-7-(Z)-hydroxyiminoandrostane-3,17-dione was prepared

10 in 95% yield from 3,317,17-his (etRylgrgutigh 6-aza- 7a -homo - 7- (2) -

hydroxyminoandrostane (461 mg) by the procedure described above for
the preparation oftbfsza sabvomeaddrestane 34,1 Tridond (P
The crude product was purified by flash chromatography (Si02,
CHxXCA 2fireH 95i8)ao 20 yivd TheTthie ethypeudioxpha@Bostagle-6-one (4.5 g)
11-1-NMR (300 MHz, DMSO-d6, ppm from TMS): 8 8.83 (s, IID, 5.14 (bb,
1110, BH7 @3 mi)) e insiqripf hugeoxde minokyyiregoride @t ghfNazHPO,

0.91§S 3H), 0.73 (s 3112{ W? 2007/147713PC T/EP2007/055366 64
12 H207(12.83"g) in HaO (44.5 mL) was rapidly added dropwise. After 24

15  the mixture was extracted with EtOAc (3 x). The combined organic extracts
were washed with brine, dried over NasSOQ,, filtered and evaporated to
dryness to give 3,3:17,17-bis(ethylendioxy)-6(E)-hydroxyiminoandrostane
(4.65 g, 100%). 'H-NMR (300 MHz, DMSO-ds, ppm from TMS): § 10.37 (s,
1H), 3.92-3.67 (m, 8H), 3.15 (bb, 1H), 2.16 (m, 1H), 1.95-1.07 (m, 17H), 0.94

20 (s, 1H), 0.74 (s, 3H), 0.64 (s, 3H).

To a stirred solution of 3,3:17,17-bis(ethylendioxy)-6(E)-
hydroxyiminoandrostane (7.2 g) in pyridine (115 mL) at 0 °C, tosyl chloride
(10.15 g) was added. After 24 h at room temperature the solution was
heated at 40 °C for 48 h. After cooling at room temperature, water (5.5 ml)

25 was added. After 48 h the solution was quenched with 5% aqueous NaHCOg



Preparation 8 6-Aza-7a-homo-7-(Z)-meThcoandrostane-3 17-dione II-m
'Po a stirred solution of 3,3:17,17-bis(ethylendioxy)-6-aza-7a-homo-7-
thioxoandrostane (Prepn. 6) (240 mg) in pyridine (6.5 mL) methoxyamine
Svymnodhtortle (380 mg ) was added. After 48 h at 60 C in seaigEPh@ImMs5366
the solution was cooled and quenched with 5% aqueous NaHCO3 to pH
8. After evaporation of the solution, wateg (180 ml) was added and the
agueous phase was extracted with OH2C12 (3 x 80 mL) The combined
orgamdleftritis wersiwashed evith dianed dweteoveEislagB0w@anddded and the
evaporated to 10 dryness. The crude product was purified by flash
chRSMeetgraptasesiDes sudtantyHexdtle $89/B60J10(give 80 mL). The combined
3,3:17,17-bis(ethylendioxy)-6-aza-7a-homo-7-
(ZyF8etie SRR ToaNErEs TR e iy bam, ) duied qyev iRas300 Mrd£vaporated
HMSO-chi, ppm from TMS): 6 4.90 (lib, 1&2 :3.96-3.65 (m, 8H), 3.57 (}SP’S(S'O
109,

3HY SR9siolhe 6100 R steerowiifed Py Eadhshampsostap

6-Aza-7a- -7-(2)- h imi d -3,17-di d

oy D e R G i s e
hoxyiminoand s the, pr ined f

T SR G B OSBRSS

The gride pipdiict yag purified ngﬁaé%ghngg@?fg%%g%ﬁ 1202 @,

hexane/EtOAc 5/95) to 20 give’the title compbund H
(3Q¢MHzDMEH6: PN (ORI MB) § 353&5311)H0, 3.69 (M, 1H), 3.57

(s, 311), 2.73(m, 1H), 2.47- 1.90 {m, 811), 1.81-0.99 (m, 10H), 0.90 (s,
3MA 0 FfdiodH)er WAB 0071 14 4L 8RR EBR 007 1)35P68 SR REePAUOR - 7-one

9 7a-Aza-7a-homoandrostane 3,7 17-trione (IN) A mixture of

10 3,327 bistephiendiHxg) éndrosi-breretdrend ¢6.99 9 haddA% PHGl.) was

15

20

25

(0.599 g) in dioxane (186 mL) was stirred under 112 at atm 5 pressure for
7 tirhedmixtueglwadditéréd thheughhCealiievend the filtiate & \apadhdadoto of 5%
dryness. The crude product was purified by flash chromatography (Si02,
hexaneBtOARTH/ZE). aive peotiuct was thturptedbedth HexanglEt2G Iphase was
and the precipitate was filtered to give 3,3:17,17-
bistetrgteediosyiatdietians 7 die 1o Fhe7oemhinadNvERIBO@MsELs Were
10 DMSO-d6, ppm from TMS): 8 3.94-3.74 (m, 811), 2.47 (m, 1H), 2.40
(mWaEhed Jpitn, briyes duiadooven, ApefiOr. ror s eypopaged staidyyness. The
3,3:17_,17-Bis(ethylendioxy%?(Egigydrpxyiminoandrostane was prepared
in Bttt VE Siekitromteds: 1 4y - Brrdtinendio (At eibe@néd/8heand  the
(2,20 g) by the procedure described aboyve for the preparation of, . ,
AT PTALS BTG I SO DGR (shfnsaa (.50
1H-N 300 | 16, from TMS): 6 10. 1
3.§8-§.%%)( (ur?%%g%é%% PRS0 X (e )gf%gﬁé@‘(ﬁgh%is??b’ 1H),
0. 3 (0.8 NS

A Skt iR R 1D, 0.02 1D 088 5o

7(E)-Hydroinoandrostane- ibne w.

Preparation 2

6-Aza-6-methyl-7a-homoandrostane-3.7,17-trione (II-b)

To a  stirred solution of  3,3:17,17-bis(ethylendioxy)-6-aza-7a-
homoandrostane-7-one (Prepn. 1, 1.00 g) in THF under Ns (40 mL) NaH
(60% dispersion in mineral oil, 490 mg) was added. After 1 h MeI (1.064 mL)

was added. After stirring at room temperature for 1.5 h, the mixture was



20 8,8:17,17-bis(ethylendioxy)-7(E)-hydroxyiminoandrostane (i.1 g) by the
procedure described above for the preparation of
6-aza-7a-homoandrostane3,7,17-trione (Prepn. 1). The crude product was
pieitied/byfldash chromatography (Si02, CH2C12/acetone/hek&n@&P2007/055366
20/20/60) to give 7(E)- hydroxyiminoandrostane-3,17-dione (508 mg).
1H-NMR (300 MHz, DMS0- WO 2007/547713PCT/EP2007/055366 66

d6, ppm from TMS): 6 10.37 (s, J), 8.00 (bb, 113), 2.57-2.30 (m, 514),

2. 15en@al Dy B ddidosoofnil A0 {29, mhByed3be) 20182s, Bise was extracted
7a-Aza-7a-homoandrostane-3,7,17-trione was prepared in 79 % yield

fromith LR dRyithiddeneradinrsl Duzasie mx rmsigyisy wes o cuiflydrine,
5 described above for the preparation of

3,399 % 7 BielethAenBoxP6-assaniaitdanidrostariessorte (Fsisn. 331717
oS A R PR AL A Tl B
s ARG i AR e g0 o o, 270
S e e LA A R

(Peepg (9, 549 5193 by #yg)procedure described above for the preparation
of 15 3,3:17,17-bis(ethylendioxy)-6-aza-7a-homoandrostane (Prepn. 1).

The- 8oude- RIOGHEU AR EREWHIER BO@NG R &/ XIPIIVG QL prepared in
3,3:17,17- bis(ethylendiox-7a-aza-7a-homoandrostane-7-one (583 mg).
1HAWIR (3GRMHZ, DM&E-dc, mmrom-EMEIhe 18 doP-d4dYa-6-methyl-7a-
3.88-3,71 (m, 8H), 3.30 (m, 110, 2.75-2.65 (m, 1H), 1.99-1.10 (m, 1711),

10 0.9 {0 ahd0eQ02(3;cik) bE. The(pra@aRike described above for the preparation
3,3:17,17-Bis(ethylendioxy)-7a-aza-7a-homoandrostane was prepared in
4486 §ietdh flonbomo-androstane-3,7,17-trione (Prepn. 1). The combined organic
3,3:17,17-bis(ethylendioxy)-7a-aza-7a-homoandrostane-7-one (296 mg)
byetkierarecerine destridedvitboVdAdr tthe asteperatiyn2018, 347l 2vaporated to
bis(ethylenclioxy)-6-aza-7a-homoandrostane (Prepn. 5). The crude
OB B B HE Bl HRSRGeMEby BRINFiOa0 MHz, DMSO-ds, pprm

3,3:17,17-bi$3(ethylendioxy%-7§- WO 2007/147713PCT/EP2007/055366
g7trom TMS): 6 4.32 (m, 1H), 3.04-2.93 (m, 1H), 2.76 (m, 1H), 2.73 (s, 3H),

15  2.46-1.05 (m, 17H), 0.83 (s, 3H), 0.79 (s, 3H).

Preparation 3

7a-homo-androstane-7,17-dione (II-¢) and

20

3(7)-12-(9H-fluoren-9-vlmethvlcarbonvl-aminoethoxyimino)-6-aza-6-methvyl-

7a-homoandrostane-7,17-dione (II-d)

To a stirred solution of (E,Z) 3-(2-aminoethoxyimino)-6-aza-6-methyl-7a-
homoandrostane-7,17-dione hydrochloride (I-ae) (430 mg, 35/65 ratio) and
EtsN (801 pupL) under Ny in CHCla (35 mL) at 0 °C, 9

25  fluorenylmethoxycarbonyl chloride (301 mg) was added. After stirring
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15

20

aza-7a-homoandrostane (125 mg). 1H-NMR (300 MHz, DMSO-d6, Ppm

from TMS): 8 3.90-3.60 (m, 8H), 2.74-2.57 (m, 2H), 2.25 (m, 1H),

1.93-1.08 (m, 19H), 0.85 (m, 111), 0.80 (s, 3H), 0.75 (s, 3H).
TEOALHTH®Moandrostane-3,17-dione was prepared in 4298GTa@freisB66
3,3:17,17-bis(ethylendioxy)-7a-aza-7a-homoandrostane (395 mg) by the
procedure described above for the prepsration of
6-aza-7a-homoandrostane3,17-dione (Prepn. 5). The crude product was
pufifiechighfl ashr ediro marbgraphie (S LeOrHE0a divié A d 2%, NI BB extracted
93/7/0.7) to give the title compound II-k (128 megf. 114-NMR (300 MHz,
DNIZD-48; pﬁ%‘m b omersyicaptom s otasen {rhesh 1ith ASoNaHFOgyied over
2.15-1,16 (m, 16H), 1.15-0.93 (m, 214), 1.05 (s, sgik[g, 0.79 (s, 3H)..
Préfarfiore e AL EdofMyALyAREmMbBRFESIAN.- 3787 - diBkiiefs by flash

7a-Aza-7a-formyl-7a-homoandrostane-3,17-dionewaspr i
RS e R o e SR e g
1055 m he cedure described ahove fqr the,preparation of
oA S e PR e R Bpygetne
pr 1 purified. by flash chr togr. (SiQ2, hex AEelane O
60(723?%%3?\% thé 2%’title§c%?np0l?ﬁng?ll-l %g). ?Lﬁ-NME{%gg ﬁ%fzf,luoren 9
D Mﬁ@éﬁgﬁcm;f}mﬂ-imh@%ﬁi@o)%%Lva%lélé%glwh-ﬁnﬁgb%ﬁ’grg@cane-
J),3.18 (m, 1H), 2.47-1.08 (m, 1911), 0.91 (s, 3H), 0.89 (s, 3H). WO
2007/44i{713BE 415 BRRT/0F5366168 RIGRMANCHAATH 2, DMSO-ds, ppm from

7-Oxa-7a-homoandrostane-3.6,17-trione (H-m) and 6- oxa-

7ainasoandiws (Bhe2 B . T Bigse GH))7 hea stired, selutiondf-4.15 (m, 3H),
6a-hydroxyandrostane-3,17-dione (4.90 g) in pyridine 5 (10 m14) at 0 C,
DMAR-D401(g), Bid)AG2D7(8.56 (nt) Néreadsldd, AHey StirAmysayémigiint2. 46-
room temperature, the solution was evaporated. The residue was treated

with Teafer, afid) extGE @9 Svith E10AD,(2 14 The3ddmbited(argdbic Bxttatts NMR
were washed with brine, dried over Na2S04, filtered and evaporated to
drypeeMdlgivB & Acdtoryandromahdia)1 §-dishe(ip BHH7 §,6600%) 2H), 7.45-
11-1-NMR (300 MHz, DMSO-d6, ppm from TMS): 6 4.66 (m, 1H),

2. 5727 351 (rATDHY, 130 D Ay k- 9D8.(S §my, 308198 (7, 251y 2.92 (m,

1.05 (s, 3H), LOO (m, 1H), 0.84 (m, 1H), 0.80 (s, 311).
1HS, 2.73 (s, 3H(), 2.76-)2..35 (1(11, 3H),) 2.82-1.(00 (m? 17H), 0.78 (s, 3H), 0.77 (s,

3H).

Preparation 4
6-Aza-7a-homo-7-thioxoandrostane-3.17-dione (II-e)

To a stirred solution of 6-aza-7a-homoandrostane-3,7,17-trione (II-a, Prepn.
1, 52 mg) in toluene (2 mL) Lawesson reagent (40 mg) was added and
stirred at room temperature for 3 h.SiO2 was added and the mixture was
evaporated to dryness. The residue was purified by flash chromatography
(hexane/acetone 65/35) to the title compound II-e (48 mg, 88%). 'H-NMR

(300 MHz, DMSO-ds, ppm from TMS): § 9.72 (bb, 1H), 4.13 (m, 1H), 2.91-
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To a stirred solution of 6a-acetoxyandrostane-3,17-dione (5.57 g) in MeOH
(188 mL), at OC under N2, NaBH4 (615 mg) was added in portions over

15 15 min. After stirring for 1.5 h at room temperature, the mixture was
quencied hyscareful addition of 1-120 (200 m.14). MeOH waspeMapeimtaisses
and the concentrated solution was extracted with EtOAc. The combined
organic extracts were washed with bringydried over Na2SO4 and
evaporated to dryness. The mi-ture was purified by flash chromatography
(S04 Aenc\sIDhexene/ B 0aceon 28 A642QHY Fives-1.89 (m, 4H), 1.80-1.08
6a-acetoxyandrostane-313,17Pdiol and

6alacctbRyauadrestaHe Ball 13-8lib1 (90/10 mixture, 5.30 g, 95%). 11-1-
NMR (300 MHz, DMSO-d6, ppm from TMS): 6 4.55(m, 1H), 4.49 (bb,

11-1), 4.43 (bb, 1H), 3.41 (m, H), 3.28 (m, 1H), 1.97 (s, 3H), 1.88-0.82 (m,
19H), 0.79 (s, 31-1), 0.64 (m, 1H), 0.61 (s, 3H). WO
2007/147713PCT/EP2007/05536&Bepapadietirbed solution of
6u-acetoxyandrostane- 35 175 dIO| and 6aacetox androstane 3a,175-cliol
(90/10 mixture, 5.3@&}A-B anGEpsiames Sk 3R44°53 o) and

ter -putyldimethylchl rosnane (5.02 g) wereadded After stlrrlg ve
o Bmp GRS, theSHISHLTR vadls oubdchd By SO Oh R0 (186 Te

DMF was eva rated con ate tio
wi O@fﬁﬁn%%s caonr%bln @inlc @xtlféggpv%/re?g 55# (%\;}N hg‘lgﬁé% (0.607
a2S04 gva ted to dr ss. The |xturew S purifie
flag?w Izhrogmatgag??gp ?@@OHCSS/C o} %%:ne g /55 o't a’\clet%perag 7 and the

35&?:2%&'!4%@3%}4{%6 bUtdsiyigxy)-ga-riQ @88{;%?’5%&9 R%Ea&‘oe}‘;?e'adwmh an ice

3a,175- di(dimethyltert-butylsilyloxy)- 6aacetoxyandrostane (90

MK ah881%:8 (WndENME GReMHa MR Qe¢iseetoreHt) RRNNIORa0H
TMS): 5 4.60(m, 11-0, 3.59 (in, 1H), 3.55 (in, 1H), 1.95 (s, 3H), 1.93-0.88

(M(@BHIY, Bt in 2068 (Sit3FEd OHRSUEN 4MeR83H9LHIHR ) er cake
15To astirred solution of 35,175-di(dimethy1tert-butylsilyloxy)-6a- acet
yargdrosvashaiaydh, IMPF WBiomL). The filtrate was washed with brine, dried
ethyltert-buty-Isilyloxy-)-6aacetoxyandrostane (90/10 mixture, 7.58 g) in
MeBtdichbauti: 144 (10 tall) £ 20PN (89 Gamipy t hva scadidied . wAftepatiified) fgr flash
72 h at 40 C, the mixture was quenched by addition of 1120, The organic
solren ategy avap ok an € e 2OM et Atikte NIOUGIDN WaBEXEacted give
with EtOAc. The combined organic extracts were washed with brine, dried

ovérNkaE Ol sethelendiarsl Graryhedwrocgivdrostane (880 mg, 77%).

35,175-di(dimethyltert-butylsilyloxy)androstane-6a-ol and
52l éﬁ%a NSk B RGOS Sl (9BAD el 284 (m,

(%g 85%). H 00 MHz, DI ISO- %ﬁﬁp%m from TM8): ?ﬁ4 .30.(bb A

55 %(%81 2 D7 H-9-99 ‘%6@ f1f51398107% , 0.67 (m,
.87 (in, 17H), WO 2007/147713PCT/EP2007/055366 70 0.84 (s

18 ,0.72 (s, 3H), 0.62 (s, 31), 0.56 (m, 11-1), 0.02 (s, 3H), 0.01 (s, 61),

0'O%-g’zg’-%‘homoandms’can@3,1'7-dione was prepared in 95% yield from

3,3:17,17-bis(ethylendioxy)-6-aza-7a-homoandrostane by the procedure
described above for the preparation of 6-aza-7a-homoandrostane-3,7,17-
trione (Prepn. 1). The combined organic extracts were washed with HsO,
dried over NasSO4 and evaporated to dryness to give the title compound II-f.

TH-NMR (300 MHz, DMSO-ds, ppm from TMS): § 2.94-2.76 (m, 2H), 2.63 (m,
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To a solution of 3f1,17p-di(dimethyttert-butylsilyloxy)androstane-6a-ol

and 3a,1713-di(dimethyltert-hutylsilyloxy)androstane-6a-ol (90/10 mixture
6.30 5 g) in CH2C12 (60 mL) under N2, NMNO (4.07 g), TPAP (0.412 qg)
20/ MBIEcular sieves (3.50 g) were added. The mixture W&3/ERMAEHFEI366
2 h and then Si02 was added. The mixture was purified by flash
chromatography (Si02, n-hexane/Et20 $8/50) to give
313,1713-di(dimethyltert-butylsilyloxy)- androstane-6-one and

3alihp Aidineinimettbugidiyk{andkbstaid- 09 GhelBH)1§-97 (s, 3H),
mixture, 6.30 9 100%). :H-NMR (300 MHz, DMSO-d6, ppm from TMS): 6
3.8y 1)) 06Rd 5 A, 111), 2.38-2.30 (m, 1H), 2.20-2.12 (m, 111),
1.99-1.05 (m, 1811), 0.90 (s, 910, 0.88 (s, 911), 0.75 (s, 310, 0.74 (s, 310,
0.07-0.03 (s, 1210. To a stirred solution of

3/3,17f3-di(dimethyltert-butylsilyl androstane-6- 15 one and
3a,17O-di(dimethyltert-butylsi1y|c?§%%£%faoisfan1eM6-one (mixture 90/10, 660
mg) in CL12C42 (30 b 8400, RshloroRehsnzale A0l (:704.4:20 0

was added in I V |

e@%@%&u@&n@%‘%ﬂ@%&ﬂeﬁcmy et adgditog il eiropwise to a

t
1C2CO03 aqueous solution (200 mL) The organic layer was washed with

1132RAB R beahtion ying Jrigd O¥rrINaZIOEantheVaRIaIRAs stirred for
dryness. The mixture was purified by flash chromatography (8102,
cyelobexans/BAOMACI 1} Hewivelddd, 16 Rudi(disnaiansiieréo hitiylsilwioxsaza-7a-
7-oxa- 7a-h omoand rostan e- 6-one and 3 a,17 p- di(dimethyltert-
buhyisibydoxiybsTanxas/drhoreaiidrsRuee6-on e/ mixtwe:idBk nig19 mL).
14%). 11-1-NMR (300 MHz, acetone-d6, ppm from 25TMS): 8 4.21-4M9
(MT'hd 1ni8teBe(wabHh 69318 (In, 44 3pe3tBtnford 1), hWiraporation of the
2007/147713PCT/EP2007/055366 71 3,10 (m, 111), 2.02-1.02 (m, 17H),
0.89l¢ery1 3ppB8dsby1pddiges 08 1E¥\T7 e v3HR s (eiteld )wWhioh was
(s, 310, 0.03 (s, 3H) and . . _
3oremes sl dishditiediButyrly Ry edoxatra-Rohdandrbstanahiong gganic
3a,17p-di(dimethyltertbutylsilyloxy)-6-oxa-7a-homoandrostane-7-one
(ORI 2 RIS  SBPRAR R (GO PR HE St ghnby flash

SR A0 W 2 B ARSI o
m, VARG L ) ) y L. -1 ) , U. , , UL )
R A BB RTR AR SRS,

ho angy8s0 d
e BT 5 TR T G 07 (510
(9¢/2Q @!@pﬂe 680 mg) in THF (15 mL) 1 M solution TBAF in THE' (7.40
mL) was added. After 48 h the mixture was quenched with 5% Na2HPO4
aqueous solution and extracted with CH2C12. The combined organic
extracts were washed with H20, dried over Na2S01 15 and evaporated to
dryness. The residue was purifiedppshliagizieRrgmatography (Si02,
CH2C12/acetone 80/20) to give 313,17p-dihydroxy-7-
oxa-7a-hemeanpiastane 6@ xyiminoandrostane-3,17-dione (II-h
3a,17p-dihydroxy-7-oxa-7ahomoandrostane-6-one (90/10 mixture, 390
Mg, $8% ). 7t Bis MR ¢3000MAPHS - Ml S @t PR riHframa S )kt8 k56 (bb, was
111), 4.52 (bb, 111), 4.14 (m, 113), 3.83 20(bb, 1H), 3.46-3.36 (m, 111),
3.3 qmaredl),i3.03 481011 ¥)eldo3-B@7 (ind B7H), 10 bis(stiatlendios3)(s; aza-Ta-
313).

hz)moandrostane (Prepn. 5, 567 mg) by the procedure described above for the

preparation of 6-aza-7a-homo-7-thioxoandrostane-3,17-dione (Prepn. 4). The

crude product was purified by flash chromatography (SiOs, hexane/EtOAc



7-Oxa-7a-homoandrostane-3,6,17-trione was prepared in 84% vyield from
3f3,1713-dihydroxy-7-oxa-7a-homoandrostane-6-one and

3a,17f3-dihydroxy-7- oxa-7a-homoandrostane-6-one (90/10 mixture, 390

o) Ry7thensocedure 25described above for the preparation g@ft/ep2007/055366
3p,17p-di(dirnethyltert-butylsilyloxy)- WO

2007/147713PCT/EP2007/055366 72 agglrostane-6-one and
3a,1713-di(dimethyltert-butylsilyloxy)-androstane-6- one (90/10 mixture,
Prapre2) HF NevERuGE @ ida Tt DS pudifiedh by flash TMSMateg@m by, 1H), 3.92-
(Si02, hexane/acetone80/20) to give 7-oxa-7ahomoandrostane-

3,6 55 toneH)-th 883058 ¢, IHIN MRIB0D3Mi 7 1 DRISO0- 7506, Ipmdrosn(s, 3H).
TMS): 6 4.31 (bb, 114), 4.05 (bb, 1H), 3.60 (m, 110, 2.84 (bb, 1H),

2.4 19 (ratineid), @@utisn3HHf 0.83:(<],BHhislethylendioxy)-6-aza-7a-homo-7-
3f3,17P-Dihydroxy-6-oxa-7a-homoandrostane-7-one and
BaPil?(lWhi)/@ﬁéﬁ%- 85207 arrm dandrostandizeonB o 0mbimikudowee mine
prepared in 96% yield from 3 f3,17(§)- di(dimethy-Itert-butylsilyloxy-)- 6 -
oYt FSS Bie. 7gne derantfter14B7h. at 60 °C the solution was
di(dimethyltert-butylsilyloxy)- 6 - oxa - 7a-homoandro stane- 7:one (90/10
miktIreS 282 GP6YREDIOCB e AT 2B EVerbP thE Sreptictiiprrporation
313,1 13-diE droxy-?-gxa-@gzpo androst?age-G-on

d
ST LS SRy 7 Bkl A Bt HbAHR RELI - 628 e (H0A DS Gurhase was

Prepn, 4The.er dugt was gurified by flash chyomatograph
(S %?rﬁ%%}gn evygccﬁe:?r%fggzm%%xt%{% Ir\;%ﬁﬁls@ge comsmne({ orgargc x{/racts were

3f?(wja§1§'adw%ﬂr8%§; %%Z%W%?? ﬁ&?@%dﬁ}?&%@é&j‘co dryness. The crude

30,1713-dihydroxy-6- oxa-7a-homoandrostane-7-one (90/10 niixture, 740

10 m@r(ﬂdﬂé@%ﬁ’%@lm QM%@Q@M‘Q%%\%%?(Q%&@; (*@lt}{z]é(i)z/isopropyl

15

20

25

4.51 (bb, 114), 4.43 (m, 110, 3.46- 3.36 (m, 1H m, 1H), 2.16 (m,
1HRIBIEOHL B/ 39660 8ik €13, 3:1H )1 DS (811 d682 623412 4 mo-7-(2)-

6-Oxa-7a-homoandrostane-3,7,17-trione was prepared in 70% vyield from
31Bilrbxginytiexy doaxantasmagngsostarie-Xaure 80d MHz, DMSO-ds, ppm
313,1713-dihydroxy-6- oxa-7a-homoandrostane-7-one (90/10 mixture,

620rong YHYSHeS p8ote deaird Hesdribedhdbh oMd)foB v e anatieHpf2.12-1.07 (m,
30,17f3-di(dimethyltertbutylsililoxy)anclrostane-6-one and
3alPip.didr{bthy - OVKEQGRIT) 1A 7018 PEITYEP2007/055366 73 product
was purified by flash chromatography (Si02, hexane/acetone/C112C12
502525 tohsiveothd b bivmcuna (andmrgue-AN IMR 80O MH2repared in
acetone-d6, ppm from TMS): 8 4.81 (m, 1H), 2.87-2.67 (in, 2H), 2.57-2.40
(md24), 2,389%2 (mirem), 2 7311 34 {rhis‘oHy yndigyw)-§1ze Gy hemo-7-(2)-

3|_|12Iygroz<;yrninoandrost:aane (461 mg) by the procedure described above for the
preparation of 6-aza-7a-homo-androstane-3,7,17-trione (Prepn. 1). The crude
product was purified by flash chromatography (SiO2, CH:Cly/iPrOH 95/5) to
give the title compound II-h (369 mg). 'H-NMR (300 MHz, DMSO-ds, ppm
from TMS): § 8.83 (s, 1H), 5.14 (bb, 1H), 8.67 (m, 1H), 2.70 (m, 1H), 2.48

1.90 (m, 9H), 1.81-1.02 (m, 9H), 0.91 (s, 8H), 0.73 (s, 3H).
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Preparation 13 7a-Oxa-7a-homoandrostane-3,7,17-trione
3f3,1713-Dihydroxyanclrostan-7-one was prepared in 96%yield from
30,170- dihydroxyandrost-5-en-7-one (700 mg) by the procedure

swseniized above for 10 the preparation of PCT/EP2007/055366
3,3:17,17-bis(ethylendioxy)androstane-7-one (Prepn. 9). The crude

product was purified by flash chromatogggaphy (Si02,
hexane/acetone/CH2C12 10/10/10) to give
3f3,1713-dihydroxyandrostane-7-@redérdiiong B IH-NMR (300 MHz,
DMSO-d6, ppm from TMS): 6 4.53 (bb, 1H), 4.44 (bb, 111), 3.47-3.27 (rn,
211), 2.4%-A24-Taxhpkiy-2-05-e thoryiibipdn8Rodttaa8 . (i, di .
0.99(s, 311), 0.59 (s, 311).
3pAorfaaDilydtegy - alosiny a-pomdandrdSriielstlodendisxpleparadarhomo-7-
86% yield from 313,17P-dihydroxyanclrostan-7-one (730 mg) by the _
pr&?é‘b‘fﬂ%“d]ég%?ﬂi&j%énﬁ-f@ ﬂ%%r@@%rﬁtidﬁﬂ@fime (6.5 mL),” methoxyamine

313,17f3-di(dimethyltert-butylsililoxy)- 7-oxa-7a-homoandrostane-6-one
ana%y%ﬂérmed%%%@g%g@%m%%ﬁf% 48 h at 60 °C in sealed bomb the

oxa-f{a-homoandrastane-6-one (90/10 mixture, Prepn. The crud

or AU DUy R CrHEHRA S aahy banns NABCOTa B 5. At
hexane/acetone/C112C12 40/30/3Q) to,gi

1 Lo GO RB A S B e 0 058 2P R aueovs

ORI GRIEPRIFTING &6 500 A0 B o

250914813 1or O-Grh {Red 1 M OO A1 A4V £13P %4@@997149%%@%&% to

7a-Oxa-7a-homoandrostane-3,7,17-trione was prepared in 81% yield from

318} AR=dinYdioxy7ds @T@-hrmeaparasiansy’ 10 (3R ma -ty (Sio.,
procedure described above for the preparation of

313ctTdhdbitdtismet o et atydisidl @) EndreBiaeePreadeaid 6-aza- 7a-homo-7-
3a,17p-di(dimethyltert- 5 butylsililoxy)androstane-6-one (90/10 mixture,
Prépnmi2hokfindnusten frostscten@s purnific 839y flaBRNNBN@o0gMHRZY DMSO-ds,
(5102, hexane/acetone/CH2C12 50/25/25) to give the title compound Wo
(240 mdyom-TMRD{3Da. MHL D MED -3 96 phbfrdm, THEB): B54. 48, (REDLHY),12-1.10
3.16 (m, 114), 2.47-2.27 (m, 3H), 2.13 (in, 1H), 2.08-1.33 (m, 13H), 1.22
(m{reHH O 6 @4-9HB0 Gue0L i), I TP, o FHeprdtion 3H).
6-Oxa-55-androstane-3,7.17-trione (Wm) To a stirred solution of

336 arxyRRRss L ZerTe theomenpAREHPses 1 7-dione was prepared in
95% yield from 3,3:17,17-bis(ethylendioxy)-6-aza-7a-homo-7-(Z)-

/o %4 ]

methoxyiminoandrostane (210 mg) by the procedure described above for the
preparation of 6-aza-7a-homo-androstane-3,7,17-trione (Prepn. 1). The crude
product was purified by flash chromatography (SiOs, hexane/EtOAc 5/95) to
give the title compound II-i (176 mg). H-NMR (300 MHz, DMSO-d¢, ppm
from TMS): § 5.32 (bb, 1H), 3.69 (m, 1H), 3.57 (s, 3H), 2.73 (m, 1H), 2.47-

1.90 (m, 8H), 1.81-0.99 (m, 10H), 0.90 (s, 3H), 0.79 (s, 3H).
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m1.4) and 0.25 M K2003 aqueous solution (97 5 m14) under vigorous
stirring 15 at 60 C, 0.37 M Nal04 aqueous solution (63.4 mL) and 0.05 M
Klvin04 aqueous solution (7.3 mL) was added. After 15 minutes, 0.05 M
Kdnograqueous solution (5 mL) was added and then 0.37 Mplda&@r2007/055366
agueous solution (253.6 m14) was added dropwise over 0.5 h. After 5
minutes 0.05 M KMn04 aqueous solutiogs(3 mL) was added. After 1.5 h at
60 C the 20 suspension was cooled with an ice-bath and then quenched

by careful addition of a 10% aqueBusoiation 8f NaHS08. To the
concentrated aqueous solution NaCl (100 g) was added and then

extracted with 011z f hehoombindosirganid .Extfattonetélwhshed with
H20, dried over Na2S0O4 and evaporated to dryness to give
318-hydronyes of 7 ok b1 Psdet danstmronesd@strootnedio e 16§90 & and
78% ). 41-NMR (300 MHz, DMSO-c15, ppm from TMS): 8 WO

20691147 MBRSTAP2L o7 cBeBEe7 6L 88 Trlhbvas ptarsedrndey) Mozt atm
(bb, 1H), 3.05 (bb, 1H), 2.44-2.13 (m, 311), 2.13-1.18 (m, 1013), 0.90 (s,.
31@)ﬂ’eés_%e(§913171 . T- gﬂ}@a%maar{%md throug Celite ‘and the filtrate

13-hydroxy-5,17-dipx0-5,7-se¢o-B-n.orandrost-7-oic -
3 eva oratgd "to d%ynes’s. %[c}xe crgd% pr(s) uct was purified by flash

chromatography (SiOs, hexane/EtOAc 75/25). The product was triturated
with hexane/Et2O 1/1 and the precipitate was filtered to give 3,3:17,17-
bis(ethylendioxy)androstane-7-one (4.06 g, 67%). 'H-NMR (300 MHz,
DMSO-de, ppm from TMS): § 3.94-3.74 (m, 8H), 2.47 (m, 1H), 2.40 (m, 1H),
2.20 (m, 1H), 1.94-1.02 (m, 17H), 1.13 (s, 3H), 0.82 (s, 3H).
3,3:17,17-Bis(ethylendioxy)-7(E)-hydroxyiminoandrostane was prepared in
quantitative yield from 3,3:17,17-bis(ethylendioxy)androstane-7-one (2.20 g)
by the procedure described above for the preparation of 3,3:17,17-
bis(ethylendioxy)-6(E)-hydroxyiminoandrostane (Prepn. 1). H-NMR (300
MHz, DMSO-ds, ppm from TMS): § 10.17 (s, 1H), 3.88-3.71 (m, 8H), 2.89 (bb,
1H), 2.23-2.05 (m, 2H), 1.89-0.97 (m, 16H), 0.90 (s, 3H), 0.80 (m, 1H), 0.77 (s,
3H).

7(E)-Hydroxyiminoandrostane-3,17-dione was prepared in 59% yield from
3,3:17,17-bis(ethylendioxy)-7(E)-hydroxyiminoandrostane (1.1 g by the
procedure described above for the preparation of 6-aza-7a-homoandrostane-
3,7,17-trione (Prepn. 1). The crude product was purified by flash
chromatography (SiO2, CHaCle/acetone/hexane 20/20/60) to give T7(E)-

hydroxyiminoandrostane-3,17-dione (508 mg). 'H-NMR (300 MHz, DMSO-
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acid (200 mg) in toluene (2.9 mli) and MeOH (4 .mL), 2 M 5
(trimethylsilypdiazomethane solution in hexanes (0.412 mL) at 0 C was

added dropwise. After 2 h Si02 was added and the mixture was purified by
fleshwhmamatography (Si02, CH2C12 /1'vieOH 90/10) to givepoetwddidssiss
hydroxy-5,17-dioxo-5,7-seco-B-norandrost-7-oate (180 mg, 88%).

1H-N1VIR (300 MHz, DMSO-d6, PPm feggm TMS): 8 4.66 (bb, 111), 4.19

(hb, 111), 3,43 (s, 103H), 2.98 (m, 110, 2.43-2.24 (m, 311), 2.11-1.95 (m,
214}, b9d-fras (FYIRIHY, 087 (&, 3H]),03700($HR 11T @ & Bt oluiidh 2.15-
of methyl 30-hydroxy-5,17-dioxo-5,7-seco-B-norandrost- 7-oate (900 mg)

in TI9E (o mill]) .at G408RIEnND) NaBHS (808HN). #ésadtied in portions

over 15 min After stirring for 1.5 h at room temperature, 15 the mixture
wasrgtenchiclasyosardros eaitidn, oF TRME Mosapig pM ethdrextPaltedeld from
with CH2C12/tBuOH 9/1. The combined organic extracts were dried over

NaZ &b huhaatapaparares tiypass tslinve 30409 -ang)drdy-ethe  procedure
0xg-513-androstan-7-one (800 g, 94%). 11-1-NMR (300 MHz, DMSQ-cle,

pp %Fam%ﬁ%y;vg hog 1 b?vﬁaﬁzfaw(a%?ﬁW&%‘ﬁwa?M?@% fyraza-Ta:

o SRR St S ot A P o
R e R R A
Oxg-53 3 AAIRSAN- QEsO R Bk WasAddes, fitey qliniag for 15

minutes at 25 room temperature, the mixture was quenched by careful
addition of i-PrOH WO 20071147713PCT/EP2007/055346 76 and
extracted with EtOAc. The combined organic extracts were dried over

Preparation 10

7a-Aza-Ta-homoandrostane-3,17-dione (II-k)

3,3:17,17-Bis(ethylendioxy)-7a-aza-7a-homoandrostane-7-one was prepared
in 91% yield from 3,3:17,17-bis(ethylendioxy)-7(E)-hydroxyiminoandrostane
(Prepn. 9, 640 mg) by the procedure described above for the preparation of
3,3:17,17-bis(ethylendioxy)-6-aza-7a-homoandrostane (Prepn. 1). The crude
product was triturated with hexane/EtsO 9/1 to give of 8,3:17,17-
bis(ethylendioxy)-7a-aza-7a-homoandrostane-7-one (583 mg). H-NMR (300
MHz, DMSO-de, ppm from TMS): § 6.74 (bb, 1H), 3.88-3.71 (m, 8H), 3.30 (m,
1H), 2.75-2.65 (m, 1H), 1.99-1.10 (m, 17H), 0.96 (m, 1H), 0.92 (s, 3H), 0.75 (s,
3H).

3,3:17,17-Bis(ethylendioxy)-7a-aza-7a-homoandrostane was prepared in 44%
yield from 3,3:17,17-bis(ethylendioxy)-7a-aza-7a-homoandrostane-7-one (296
mg) by the procedure described above for the preparation of 3,3:17,17-
bis(ethylendioxy)-6-aza-7a-homoandrostane (Prepn. 5). The crude product

was purified by flash chromatography to give 3,3:17,17-bis(ethylendioxy)-7a-
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Na2S04 and evaporated to dryness. The crude product was triturated

with hexane/E(90 1/1 and the precipitate was filtered to give the tiltle
compound (360 mg, 80%). 11-1-,NMR (300 MHz, acetone-d6, ppm from

WO 14613 5(bb, 1H), 2.98-2.87 (m. 111), 2.83-2.73 (M, 218 2&62%62/0:8366
(m,5H), 1.94-1.46 (m, 811), 1.32-1.18 (m, 1H), 1.25 (s, 3H), 0.92 (s, 3H).
Preaaration 15 3-N-Methylaminoethoxygmine dihydrochloride (HI-a) 10

To a suspension of potassium hydroxide (19.7 g) in HMSO (200under
vigaretistisring, rivenzople idie ngmdi2002R) \ 30as Mite DM SOhstiopof from
Nmethy1-2-chloroethylamine hydrochloride (5.2 g) in HMSO (40 mL) was
addddUropwise: R r(m 5 $irB. a2 robth A riperatite ARSréactibwa3-1.08 (m,
poured into ice/water (400 mL), acidified with 37% HC1 to pH 2.5 and

wakfBa Wifle {5 E1D, 7189 s2uEdLidIZ)dp b treated with powdered KOH

to ;%H 10 and extracted three times with Et20; the combined organic layers

we

8 washeahorrPRANPShME Schicdiover NassearRHEhdsofient yield from
R Y GO OGRS 2 6 T P Bray GAE Bsbpl onghe) by che
R e A A T
0 BNt it s e B SRRy st

M0 G é‘l&‘;‘;e(é‘?@%x@ﬁ%ﬁl\%%ﬁ%%%ﬁﬁ@ﬁ%%@!9§’t%rﬁve the title

extracted wi t20. The aqueous layer was evaporated to dryness to
25ghgJhenifleraompauneh )| 1+a1 (A XERI RV AS AIIVAIOSAOPIH WS SOIALS): §
WO 2007/147713PC1/EP2007/055366 77 NMR (300 MHz, SO-d6,

PP EeMEiNGG): B0 D 454, DOYnd. 361Y2211 513182(RH H L33 63b198) (m, 2H),
Preparation 16 3-N-Methylaminopropoxyamine dihydrochloride (llI-b)

1.05 (s, 3H), 0.79 (s, 3H).

Preparation 11

7a-Aza-Ta-formyl-Ta-homoandrostane-3.17-dione (II-1)

7a-Aza-Ta-formyl-7a-homoandrostane-3,17-dione was prepared in
quantitative yield from 7a-aza-7a-homoandrostane-3,17-dione (II-k, Prepn.
10 55 mg) by the procedure described above for the preparation of 6-aza-6-
formyl-7a-homoandrostane 3,17-dione (Prepn. 6). The crude product was
purified by flash chromatography (SiOs, hexane/acetone 60/40) to give the
title compound II-1 (60 mg). 'H-NMR (300 MHz, DMSO-ds, ppm from TMS):
6 8.13 (s, 1H), 4.15 (m, 1H), 3.52-3.39 (m, 1H), 3.18 (m, 1H), 2.47-1.08 (m,

19H), 0.91 (s, 3H), 0.89 (s, 3H).
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Benzophenone 0-(3-N-methylaminopropyBoxime was prepared in 62%

yield from benzophenone oxime and N-methy1-3-chloropropylamine
hydrochloride by the procedure described above for the preparation of
vemzephermse 0(2- N-methylaminoethyBoxime (Prep. 53) . lpdatebi&R /055366
(300 MHz, DMSO-d6, ppm 10from TMS): 6 9.20 (211, bb), 7.37 (1011, m),
4.14 (2H, t), 2.70 (2H, 0, 2.36 (3H, s), 147 (211, m), 1.83 (31-I, s). The

title compound lll-b was prepared in 80% yield from benzophenone 0-
(3-N-methylaminopropypoxime btieeqrdedur® described above for the
preparation 2-N- methylamlnoethoxyamlne dlhydrochlonde (III a, Prepn. 15
53). 111-NMR (B0t SOGG shimne 3t 8 (11-08 §31l1, bb),
9.10 (211, bb), 4.10 (2H t), 2. 91 (211 m) 2 50 (311 s) 1.96 (2H, m) To

a solution of (S)-3-kyaesxponerie pidiarioldrtl& {nee ghl -

triethylamine (37.3 mu) in MeOH (150 mL) at 0 C, di- tert but | dicarbonate
(299 fliee ddabeiHer éﬁrhﬁarawaaﬁﬁ@ﬁwém}ﬁe#&r@ 56 fan pyridine

AL G A S s

N-tertbut bony li | % btained

LR PR lfm% S0 RIS
87,0l 111 1

ppgfgsf{&) 5%"% eg 3\§1 z%]t Snd tra Qe% ﬁ %it@?% (2 x). The

209&45"0%@&35’1%1455’%‘%%9%5%&@5 8ashed with brine, dried over NasSOu,

filtered and evaporated to dryness to give 6a-acetoxyandrostane-3,17-dione

(5.57 g, 100%). 'H-NMR (300 MHz, DMSO-ds, ppm from TMS): § 4.66 (m,
1H), 2.47-2.33 (m, 2H), 2.30-2.01 (m, 4H), 2.00 (s, 3H), 1.98-1.08 (m, 12H),
1.05 (s, 3H), 1.00 (m, 1H), 0.84 (m, 1H), 0.80 (s, 3H).

To a stirred solution of 6a-acetoxyandrostane-3,17-dione (5.57 g) in MeOH
(188 mL), at 0°C under N3, NaBH4 (615 mg) was added in portions over 15
min. After stirring for 1.5 h at room temperature, the mixture was quenched
by careful addition of HoO (200 mIL). MeOH was evaporated and the
concentrated solution was extracted with EtOAc. The combined organic
extracts were washed with brine, dried over Na:SOs and evaporated to
dryness. The mixture was purified by flash chromatography (SiOs,
cyclohexane/EtzO/acetone  60/20/20) to give 6a-acetoxyandrostane-3B,17p-
diol and 6a-acetoxyandrostane-3a,178-diol (90/10 mixture, 5.30 g, 95%). 1H-
NMR (300 MHz, DMSO-d¢, ppm from TMS): § 4.55(m, 1H), 4.49 (bb, 1H),
4.43 (bb, 1H), 3.41 (m, 1H), 3.28 (m, 1H), 1.97 (s, 3H), 1.88-0.82 (m, 19H),

0.79 (s, 3H), 0.64 (m, 1H), 0.61 (s, 3H).
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Preparation 17 3(10-Pyrrolidinvloxyamine dihvdrochloride To a solution

of (S)-3-hydroxypyrrolidine hydrochloride (15.0 g), and 5 triethylamine

(37.3 mL) in MeOH (150 InL) at O C. di-tert-butyl clicarbonate (29.2 g) was
auoledh7Aften stirring at room temperature for 3 h, the solvent p&SEP2007/055366
evaporated. The residue was diluted with CH2C12, washed with water

and the organic phase was evaporated # dryness to
N-tertbutoxycarbonyl-(S)-pyrrolidinol (21.4 g, 95% yield) was obtained and
usdth 1 withouegurifidation indhe Sextcstepy ihd NIHRI(BGP MHzdiol and 6a-
DMSO-d6, ppm from TMS): 5 4.87 (11-1, d), 4.19 (1H, m), 3.30-3.00 (4H,
m)adeducI B0l tany); 30,37 {9k lsPFdrsvittion 630 g) in DMF (120 mL) at 0
N-tert-butoxyca:chonyl-(S)-pyrrolidinol (10.0 g) and triethylamine (8.2 mL)

in CH2EniEezsty nit)oa @Canbibaidsutifineshohtbliorosidmre n{b)idag) were
added. After stirring at room temperature for 3 h, the reaction mixture was
poBfteshiaMerwstbirdid everadedy viith opRCIIM TR BrganihphavE ag was
washed with 5% aqyeous NallCQ3, water, bring, dried and evaporated to
dryhesichs o BT i U M ovamightRvipked and the
refrigerator. The solid was triturated wjth, Et20.to gjve N; 20 . .
ter%%fﬁ%&%rcaé%%r?ﬁ Q%-ﬁ’i’/?rsolﬁffﬁr( ?%eeolhglﬁ%}blfgr%&e (Tg.% 5?6’5%)6&5 Ysanic

(SRS M S e M0 PRRAT M Tpited 0
sugpensian ofOH powder (4,86 9),incRIYISEH), (280 szbqﬁ!l%gpégﬂ%é&o%

stirring, benzophenone oxi e (7.86 g) was added. After stirring at room
teraparatbe forER0oninsassoltion of '\btﬁﬁt7ptaq>&{ﬁ%9gnyéf@b%t§ﬁ@y1oxy>-ea-
2007/147713PCT/EP2007/055366 79 pyrrolidinyl methansulfonate (10 g)

in HMERyANNs amas addeghAfter 1833 atrroariierepeyaiare e 1eashinn) -6o-
was poured into iced water (900 inL) and extracted with Et20. The

combitiay aidasicdayeemiveraivashed \whxnatter) bEha Mie@ amdtHe, DMSO-
solvent evaporated. Benzophenone 5 pyrrolidinyfloxime was obtained

(1310 a3c06%)das ppwhifeo solTMVERY GsedOiholtpuffihition inHhe h8%t (m, 1H),
step. 1H-NMR (300 MHz, DMSO-d6, ppm from TMS): 6 7.50-7.20 (10H,

m)1 AB41BEI)1-850-800q4 0 h), 281 (@H 2H1)1 B8gdH, 3}, 0.68 (m, 1H),
Benzophenone 01(10-3-pyrrolidinyfloxime (13.0 g) was suspended in 6N
1005260 L) 1248 the mixture was refluxed for 2 h. After cooling, the
reaction was extracted with Et90. The aqueous layer was evaporated to

givE% cride BH5WH sofaivhrth was treditdd Bl dme g pitarsbutadrtaissn 6o
in absolute E{OH (255 mL) at reflux for 2 h. T%egsolid abtained after

evAFBYX @Etallizedith 96963 HD gty tHahs Ly loxy)-60-

acetoxyandrostane (90/10 mixture, 7.58 g) in MeOH/dioxane 1/4 (100 mL),
KoCO03 (896 mg) was added. After stirring for 72 h at 40 °C, the mixture was
quenched by addition of HoO. The organic solvents were evaporated and the
concentrated solution was extracted with EtOAc. The combined organic
extracts were washed with brine, dried over NaSOs and evaporated to
dryness to give 3B,17B-di(dimethyltert-butylsilyloxy)androstane-6c-o0l and
30,17p-di(dimethyltert-butylsilyloxy)androstane-6c-ol (90/10 mixture, 6.30
g, 85%). 'H-NMR (300 MHz, DMSO-de, ppm from TMS): § 4.30 (bb, 1H), 3.55

(bb, 1H), 3.47 (m, 1H), 2.05 (bb, 1H), 1.92-1.73 (m, 2H), 1.68-0.87 (m, 17H),
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15 compound HIT (2.98 g, 72%), as an off white solid. 11-I-NMR (300

MHz, DMSO-d6, ppm from TMS): 8 11.22 (311, bb), 9.74 (1H, bb), 9.54

(1H, bb), 4.98 (1H, m), 3.60-3.00 (411, m), 2.40-2.00 (2H, in). Preparation

380 208(R)112-(9H-Fluoren-9-ylmethvicarbonvnaminoethoxymmingz60aas3e6
-7a-home- androstane-7,17-dione (ll-e) and
3(Z)-12-(9H-fluoren-9-ylmethvicarbonvflraminoethoxvimino)-6-aza-7a-
homoandrostane-7,17-dione A mixture of the title compounds was

prépadets frodfl[E(Z) BLE2 383, 0.62 (s, 3H), 0.56 (m, 1H), 0.02 (s, 3H), 0.01 (s,
aminoetboxyimino)-6-aza-7a-homoandrostane- 7,17- dione hydrochloride

(F 6HD 007K 8HP13PCT/EP2007/055366 80 aa, Example 1, 1.24 g) by

the procedure described above for the preparation of 3(E)- 1-2-(9H-fluoren
-9-Yimaetnietns orly BfahTibicbtdbrgimidtreutslelyloxy)androstane-6a-ol and
methyl-7a-homo-androstane-7,17-dione (ll-c) and 36%2)-[2- 911-fluoren-9-
yIndeeryie: 1?61«{95%&&@6&'&%&3}%1@}3@%5@%' Al 2N saigrge, 6.30
stane- 5 7,17-dionePrepn. 3). The crude product wa purified&yflash g
chriatgHADt (OB Oy RS Ne AONIC 01 £ 50jaAd) (0t © end 14
3(2)-[2- : , . .

oA R S B B ARG RS e mes SR ARtk ond
an 57& %Rb%nvgaﬂéﬁcgaqu s L}gio)/? s n%v%@%ft@fﬁ%‘d_ttl)lgfoﬁa%_}sla_chromatography
ylmeﬁ1ylcarbony ammoethoxwmmo%-g-aza

7%@@”20}?“39&%%@/@%2'6 1309‘%26&:0 30 E}g%@%%’édﬁ%@h’yﬁgrt-bu%_lf)ilyloxy)'

DMSO-d6, PPm from TMS): 6 7.88 (m, 2 (m, 2H), 7.40 (m,

7.3 (R sl €-32dMa ), 2177 @l he thHPH3 HsiBr Pk D ldbost ane-6-
3.35 (in, 11-1), 3.22 (in, 2H), 3.06 (m, 1H), 2.50-0.70 (m, 1811), 0.78 (s,

31ohk 000615 ndkdhrl; &, I3 <L -NIWIR . (BAONWHZ (B SOHES I - ppm from
TMS): 6 7.88 (m, 2H), 7.67 (m, 211), 7.40 (m, 21-1), 7.34 15(bb, 11-0,

7.3MNW): 2818881 G HD1 B).64-35 (s L 1) 3 B3 K12 H69) (2. 39HD), 1.20)2.12 (m,

3.21 (m, 3H), 2.85 (m, 1H), 2.50-0.80 (m, 18H), 0.79 (s, 31-1), 0.75 (s,

3H)IPrapagation (9, 6-80Ka-0708-kgrabl i RsstaneEd,10-76li(en8H-£).74 (s, 3H),
0.07-0.03 (s, 12H).
To a stirred solution of 3p,17B-di(dimethyltert-butylsilyloxy)androstane-6-
one and 3o,17p-di(dimethyltert-butylsilyloxy)androstane-6-one (mixture
90/10, 660 mg) in CHyCly (10 mL), at 0°C, 3-chloroperbenzoic acid (~70%,
1.20 g) was added in portions over 15 min. After stirring for 72 h at room
temperature, the mixture was quenched by careful addition of 5% KyCOs3
aqueous solution (200 mL). The organic layer was washed with NasSO3
solution, brine, dried over NasSO4 and evaporated to dryness. The mixture
was purified by flash chromatography (SiO2, cyclohexane/EtOAc 13/1) to
give  3B,17B-di(dimethyltert-butylsilyloxy)-7-oxa-7a-homoandrostane-6-one
and  3a,17-di(dimethyltert-butylsilyloxy)-7-oxa-7a-homoandrostane-6-one

(90/10 mixture, 101 mg, 14%). 'H-NMR (300 MHz, acetone-ds, ppm from

TMS): § 4.21-4.09 (m, 1H), 3.93 (m, 1H), 3.69-3.57 (m, 1H), 3,64 (m, 1H),



20 To a stirred suspension of LIA1H4 (165 mg) in THF under N2 at 0 C

(14 mL) a solution of
33,1713-di(dimethyltert-butylsilyloxy)-6-oxa-7a-homoandrostane-7-one
@oepn7/12;7240 mg) and BF3-Et20 (1.96 mL) in THF (14 mL)pvaseaoeckssss
dropwise and after 45 minutes the mixture was refluxed for 1 h. The
suspension was cooled with an ice bath7and then quenched by 25 careful
addition of a solution of THF/1120 1/1 and then 2N net The mixture WO
200710477 IFPCDEP 2007 (655886) 81. s eeiaceasvith BRO(BR) amk), 0.77
then with CH2C12. The combined organic extracts were washed with 5%
aq(rctidNANE (3 tdiled GefNE2B 0N fltereskEnchedapPretpditGlimethyltert-
dryness. The residue was purified by flash chromatography (Si02,
cySBhasERroN SR deckoneoarid1smgiva-ersxaand- Bo,17p-di(dimethyltert-
homoandrostane-30,1713-diol (50 mg, 25%). 11-1-NMIl (300 MHz,
DNISE18BY e Bommerkady eapsadepstans; 4o (PO(1H, miztiner§Qthme, 28%)

5H), 1.87-0,60 (m, 19H), 0.76 (s, 3H), 0.62 (s, 3H). .

o R SndS taﬁ%t@}fﬂ@immgraré%\i% Bt s-Gra i) 3.72-3.60

h tane-3,17:djol by t | b the 10

orBi At ST A Lot oS Eh P . .0 1-00 (m
1713~di(dimpst -b {1 -6z )

T s T b Y T S et 01

wagpurifigs @yﬂq)sh chromatography (Si02, cyclohexane/acetone 85/15)

to give 6-oxa-7a-homoandrostane-3,17-dione (35%). 1H-NMR (300 MHz,

acqipneg-dGs LRPAJIRALAIMB)- 53 98-G LT3 2 BRI 129 B dxa-7a-

1.11 (s, 311), 0.88 (s, 310. Preparation 20

10 7axackadienaasdresiangnii 1 gions di(dimethyltert-butylsilyloxy)-7-oxa-7a-
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207a-Oxa-7a-homoandrostane-313,1713-diol was prepared from
7atoxasiadhemoandrestaneds] 0, Lirxiane, (AIepnxmk3) by erprageduie) 1 M

described above for the preparation of
6-oriuTaihdBddndroStHTe (3340 7pidiod {F eptedl A fldredRikiutieewaikture was
stirred for 2 h and then Si02 was added. The mixture was purified by flash
chesreatbgraphih( Sio2 NeydidHexane/acestcobiChi2 GLR1 14kt h o5t gith CHCl.
7a-oxa-7a-hornoandrostane-3,17-diol (65%). 11-1-NMR (300 MHz,
The combined organic extracts were washed with H:0, dried over Na2SO4
and evaporated to dryness. The residue was purified by flash
chromatography (SiO., CH:Cly/acetone 80/20) to give 3p,17p-dihydroxy-7-
oxa-7a-homoandrostane-6-one and 3a,17B-dihydroxy-7-oxa-7a-
homoandrostane-6-one (90/10 mixture, 390 mg, 98%). 'H-NMR (300 MHz,
DMSO-ds, ppm from TMS): § 4.56 (bb, 1H), 4.52 (bb, 1H), 4.14 (m, 1H), 3.83
(bb, 1H), 3.46-3.36 (m, 1H), 3.31 (m, 1H), 3.03 (m, 1H), 1.93-0.87 (m, 17H),
0.74 (s, 3H), 0.63 (s, 3H).
7-Oxa-7a-homoandrostane-3,6,17-trione was prepared in 84% yield from
3pB,17B-dihydroxy-7-oxa-7a-homoandrostane-6-one and 3a,17B-dihydroxy-7-

oxa-7a-homoandrostane-6-one (90/10 mixture, 390 mg) by the procedure

described above for the preparation of 33,178-di(dimethyltert-butylsilyloxy)-
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4.45 (d, J), 4.41 (d, 11), 3.57-3.01 (m, 5H), 1.90-0.75 (m, 1911), 0.79 (s,

3H), 0.60 (s, 3F1). 7a-Oxa-7a-homoandrostane-3,17-dione was prepared
fvopedtert4oxa- 7ahomoandrostane-3,17-diol by the proceduredeseniedssses
above for the 5 preparation of 6-oxa-7a-homoandrostane-3,17-dione

(Prepn. 19). The mixture was stirred for72 h and then Si02, was added.

The mixture was purified by flash chromatography (Si02,
cyceloiexsinetatetone/ G2 GO T h{dE) ¢chyhte thbuitiésthiusgimd dibstane-6-
(85%). 11-1-NMR (300 MHz, acetone-de, ppm from TMS): 8 3.75-3.50 (m,
3H)nL. iBOAlmsr(mtqw)Piepa (§2§HT®©I&ﬂf€spm®l@rma¥meﬁ by flash
6-Azaandrostane-3,7, 17 trione (Il-u) 313-Hydroxy- 6- azaandrostan-7,17-
dlcﬁ%g\ﬂ/ﬁ%?é%?@dfro M8t e- 15%&4@@?@1@8@489% 64 zagingrosf-oxa-Ta-
ane-7, 17-dione (Heteroc cles, 38 1994 5, 1053- 1061\1)1\/11“1 grocedure
deéeﬁb%l%&%%r thé:p eB”é?&ﬁo 30 mg). 1H- 300 MHz, DMSO-

BerER K Rs i‘i‘%‘ﬁﬁ&h%??ﬁa‘io%ﬁﬁ CRBor (PR, (2) MR 254 o
pur#’Ei d%/y flafs%g%%hr ogra hy iogéggg%?gg%&gzgggrggylagmo)
B S BT T L

1F&)¢a2731h(990§1k@ro%€a919f99r(@‘(é(?/’tol)m%\?r@ ¥ 8r3§a(ﬁeo§3fﬁ)96% yield

6-Azaandrostane- 3,7, 17- trionewaspreparedfrom3 p-hydroxy-6-

azgapdrogianes 7&5&@%3#%9‘%%HE?F&S%%;QW&Q%@%%@&%@Q{Q7 one
1007/147713PCT/EP2007 055366 83 preparation of
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ethyltert-b utylsilyloxy)a ndrosta n e -6- one (Prepn. 12). The mixture was
stie forndhximirutes2thehbSit2 masatidedland-deapdsatedito tiynasparation

The mixture was purified by flash chromatography (Si02, 5
acéfhhéfoliene dit) toxpvéstharaandiostane 504 - ot eJF37H-dihy droxy-7-
IE1-1\IMR (300 MHz, DMSO-d6, ppm from TIVIS): 6 7. 34é 1H), 3.31
(d@x.ar?}a@momdrgwaxmm’prmng@osmmt@rssftsemﬂ)l ioldgicatide product
Studies and Results
was purified by flash chromatography (SiOs, hexane/acetone 60/40) to give
3B,17B-dihydroxy-6-oxa-7a-homoandrostane-7-one and 3p,17B-dihydroxy-6-
oxa-7a-homoandrostane-7-one (90/10 mixture, 740 mg). H-NMR (300 MHz,
DMSO-ds, ppm from TMS): § 4.72 (bb, 1H), 4.51 (bb, 1H), 4.43 (m, 1H), 3.46
3.36 (m, 1H), 3.32 (m, 1H), 2.16 (m, 1H), 2.13 (m, 1H), 1.96-0.81 (m, 17H),
0.76 (s, 3H), 0.62 (s, 3H).
6-Oxa-Ta-homoandrostane-3,7,17-trione was prepared in 70% yield from
3B,17B-dihydroxy-6-oxa-7a-homoandrostane-7-one and 3f8,17B-dihydroxy-6-
oxa-7a-homoandrostane-7-one (90/10 mixture, 620 mg ) by the procedure
described above for the preparation of 3B,178-di(dimethyltert-
butylsililoxy)androstane-6-one and 30,17B-di(dimethyltert-

butylsililoxy)androstane-6-one (90/10 mixture, Prepn. 12). The crude
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10 The compounds of the present invention show affinity and inhibit the
enzymatic activity of the Nat1C+-ATPase. To test the inhibition of the

activity, the Na,K+-ATPase was purified according to Jorghensen
@orghensemsP,, BBA, 1974, 356, 36) and Erdmann (ErdmanpdE/mrbed7/055366
Arzneim.Forsh., 1984, 34, 1314) and the inhibition was measured as % of

15 hydrolysis of 32P-ATP in the presenge and absence of the tested
compounds (Mall F. et al., Biochem. Pharmacol., 1984, 33, 47; see Table

1) pAsdrefereacpurified by flash chromatography (SiOs, hexane/acetone/CH;Cly
compound22b((EZ)3-(2-aminoethoxyimino)androstane-6,17-dione
hyBeohidid &) |g1reqaéhedmd|¢eadym§@<ﬂ4b€dw@0wmharm (300 MHz,
Med. Chem. 2003, 46(17), 3644-3654. 20 WO

200 rET I8 PeDEPPDTNEL I56. 81 Tranidh), B8y ﬂréﬁéwaﬂ@mﬁﬂa&é@ (m,

Inhlbltlon Na*.K4-All'ase Nat KE-ATPase anm le Inhihition E am
Kb 2,33-2.22 (m, 11D, 2.17-1.21 tm, 120 (s, 3H), 0.92

Preparation 13

7a-Oxa-Ta-homoandrostane-3,7,17-trione (II-0)

33,17p-Dihydroxyandrostan-7-one was prepared in 96%yield from 3(3,17p3-
dihydroxyandrost-5-en-7-one (700 mg) by the procedure described above for
the preparation of 3,3:17,17-bis(ethylendioxy)androstane-7-one (Prepn. 9).
The crude product was purified by flash chromatography (SiOs,
hexane/acetone/CHsClz 10/10/10) to give 3B,17B-dihydroxyandrostane-7-one
(670 mg). tH-NMR (300 MHz, DMSO-de, ppm from TMS): § 4.53 (bb, 1H),
4.44 (bb, 1H), 3.47-3.27 (m, 2H), 2.45-2.31 (m, 2H), 2.05-1.91 (m, 1H), 1.89-
0.78 (m, 17H), 0.99(s, 3H), 0.59 (s, 3H).

3B,17B-Dihydroxy-7a-oxa-7Ta-homoandrostane-7-one was prepared in 86%
yield from 3pB,17B-dihydroxyandrostan-7-one (730 mg) by the procedure
described above for the preparation of 3p,17p-di(dimethyltert-butylsililoxy)-
7-oxa-7Ta-homoandrostane-6-one and 3a,178-di(dimethyltert-butylsililoxy)-7-
oxa-7a-homoandrostane-6-one (90/10 mixture, Prepn. 12). The crude product
was purified by flash chromatography (SiO2, hexane/acetone/CHzClg
40/30/30) to give 3B,17B-dihydroxy-7a-oxa-7a-homoandrostane-7-one (660
mg). 'H-NMR (300 MHz, DMSO-ds, ppm from TMS): § 4.55 (bb, 2H), 4.40
(bb, 1H), 3.54-3.43 (m, 1H), 3.32 (m, 1H), 2.99 (m, 1H), 1.93-0.94 (m, 18H),

0.91(s, 3H), 0.61 (s, 3SH).
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7a-Oxa-7a-homoandrostane-3,7,17-trione was prepared in 81% yield from
3B,17p-dihydroxy-7a-oxa-7a-homoandrostane-7-one (300 mg) by the
procedure described above for the preparation of 3f,17p-di(dimethyltert-
butylsililoxy)androstane-6-one and 30,17p- di(dimethyltert—
butylsililoxy)androstane-6-one (90/10 mixture, Prepn. 12). The crude
product was purified by flash chromatography (SiOs, hexane/acetone/CH:Cls
50/25/25) to give the title compound II-o (240 mg). 'H-NMR (300 MHz,
DMSO-ds, ppm from TMS): § 4.73 (m, 1H), 3.16 (m, 1H), 2.47-2.27 (m, 3H),

2.13 (m, 1H), 2.08-1.33 (m, 13H), 1.22 (m, 1H), 1.16 (s, 3H), 0.80 (s, 3H).

Preparation 14

6-Oxa-5B-androstane-3,7.17-trione (II-p)

To a stirred solution of 3f-hydroxyandrost-5-en-7,17-dione in t-BuOH (385

mL) and 0.25 M K2CO3 aqueous solution (97.5 mL) under vigorous stirring
at 60 °C, 0.37 M NalO4 aqueous solution (63.4 mL) and 0.05 M KMnO,
aqueous solution (7.3 mL) was added. After 15 minutes, 0.05 M KMnOy
aqueous solution (5 mL) was added and then 0.37 M NalOs aqueous
solution (253.6 mL) was added dropwise over 0.5 h. After 5 minutes 0.05 M
KMnO4 aqueous solution (3 mL) was added. After 1.5 h at 60 °C the
suspension was cooled with an ice-bath and then quenched by careful
addition of a 10% aqueous solution of NaHSOs. To the concentrated aqueous
solution NaCl (100 g) was added and then extracted with CH3Cls. The
combined organic extracts were washed with H»O, dried over NasSO4 and
evaporated to dryness to give 3B-hydroxy-5,17-dioxo-5,7-seco-B-norandrost-

7-oic acid (4.16 g, 78% ). tH-NMR (300 MHz, DMSO-ds, ppm from TMS): §
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12.17 (bb, 1H), 4.65 (bb, 1H), 4.17 (bb, 1H), 3.05 (bb, 1H), 2.44-2.13 (m, 3H),
2.13-1.18 (m, 10H), 0.90 (s, 3H), 0.76 (s, 3H).

To a stirred solution of 3B-hydroxy-5,17-dioxo-5,7-seco-B-norandrost-7-oic
acid (200 mg) in toluene (2.9 mlL) and MeOH (4 ml), 2 M
(trimethylsilyl)diazomethane solution in hexanes (0.412 mL) at 0° C was
added dropwise. After 2 h SiOz was added and the mixture was purified by
flash chromatography (SiOs, CH2Cl; /MeOH 90/10) to give methyl 3p-
hydroxy-5,17-dioxo-5,7-seco-B-norandrost-7-oate (180 mg, 88%). 'H-NMR
(300 MHz, DMSO-ds, ppm from TMS): § 4.66 (bb, 1H), 4.19 (bb, 1H), 3.43 (s,
3H), 2.98 (m, 1H), 2.43-2.24 (m, 3H), 2.11-1.95 (m, 2H), 1.91-1.19 (m, 11H),
0.87 (s, 3H), 0.77 (s, 3H).

To a stirred solution of methyl 3f-hydroxy-5,17-dioxo-5,7-seco-B-norandrost-
7-oate (900 mg) in THF (9 mL), at 0 °C under N2, NaBH, (306 mg) was
added in portions over 15 min. After stirring for 1.5 h at room temperature,
the mixture was quenched by careful addition of 1IN HCI to acid pH and
extracted with CH:Cly/tBuOH 9/1. The combined organic extracts were
dried over NazSOs and evaporated to dryness to give 3p,17B-dihydroxy-6-
oxa-5B-androstan-7-one (800 g, 94%). H-NMR (300 MHz, DMSO-ds, ppm
from TMS): § 4.61 (bb, 1H), 4.49 (bb, 1H), 4.24 (bb, 1H), 3.57 (bb, 1H), 3.45
(m, 1H), 2.42 (m, 1H), 2.08-1.11 (m, 14H), 1.04 (m, 1H), 0.97-0.85 (m, 1H),
0.93 (s, 3H), 0.64 (s, 3H).

To a stirred solution of NaBrO; (664 mg) in HoO (9 mL) RuO; dihydrate (24
mg) and EtOAc (18 mL) were added. After 10 minutes 3p,178-dihydroxy-6-
oxa-5B-androstan-7-one (450 mg) was added. After stirring for 15 minutes at

room temperature, the mixture was quenched by careful addition of i-PrOH
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and extracted with EtOAc. The combined organic extracts were dried over
NaSO4 and evaporated to dryness. The crude product was triturated with
hexane/Et20 1/1 and the precipitate was filtered to give the tiltle compound
II-p (360 mg, 80%). 'H-NMR (300 MHz, acetone-ds, ppm from TMS): § 4.61
(bb, 1H), 2.98-2.87 (m, 1H), 2.83-2.73 (m, 2H), 2.64-2.18 (m,5H), 1.94-1.46

(m, 8H), 1.32-1.18 (m, 1H), 1.25 (s, 3H), 0.92 (s, 3H).

Preparation 15

3-N-Methylaminoethoxyamine dihvdrochloride (ITI-a)

To a suspension of potassium hydroxide (19.7 g) in DMSO (200 mL), under

vigorous stirring, benzophenone oxime (20.2 g) was added. A solution of N-
methyl-2-chloroethylamine hydrochloride (5.2 g) in DMSO (40 mL) was
added dropwise. After 2.5 hrs at room temperature the reaction was poured
into ice/water (400 mL), acidified with 37% HCl to pH 2.5 and washed with
Et20. The aqueous layer was treated with powdered KOH to pH 10 and
extracted three times with Et2O; the combined organic layers were washed
with water, brine, dried over NasSO4 and the solvent evaporated to dryness.
Purification by flash chromatography (SiO2, CHClsMeOH:AcOH from
9:1:0.1 to 7:3:0.3) gave benzophenone O-(2-N-methylaminoethyloxime (4.65
g, 62%) as a viscous oil. tH-NMR (300 MHz, DMSO-de, ppm from TMS): §
7.51-7.25 (10H, m), 4.13 (2H, t), 2.72 (2H, ), 2.26 (3H, s), 1.60 (1H, bb).

Benzophenone O-(2-N-methylaminoethyloxime (4.65 g) was suspended in
6N HCI (24 mL) and the mixture refluxed for 2 hrs. The reaction was cooled
and extracted with Et20. The aqueous layer was evaporated to dryness to

give the title compound ITI-a (1.78 g, 80%) as a hygroscopic white solid. *H-
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NMR (800 MHz, DMSO-ds, ppm from TMS): § 10.5 (5H, bb), 4.26 (2H, t),

3.22 (2H, t), 2.55 (3H, s).

Preparation 16

3-N-Methylaminopropoxyvamine dihvdrochloride (I11-b)

Benzophenone O-(3-N-methylaminopropyl)oxime was prepared in 62% yield

from benzophenone oxime and N-methyl-3-chloropropylamine hydrochloride
by the procedure described above for the preparation of benzophenone O-(2-
N-methylaminoethyloxime (Prep. 53) . 1H-NMR (300 MHz, DMSO-ds, ppm
from TMS): 8 9.20 (2H, bb), 7.37 (10H, m), 4.14 (2H, t), 2.70 2H, t), 2.36
(3H, s), 1.87 (2H, m), 1.83 (3H, ).

The title compound III-b was prepared in 80% yield from benzophenone O
(3-N-methylaminopropyloxime by the procedure described above for the
preparation 2-N-methylaminoethoxyamine dihydrochloride (III-a, Prepn.
53). 'TH-NMR (300 MHz, DMSO-ds, ppm from TMS): § 11.08 (3H, bb), 9.10
(2H, bb), 4.10 (H, t), 2.91 (2H, m), 2.50 (3H, ), 1.96 (2H, m).

To a solution of (8)-3-hydroxypyrrolidine hydrochloride (15.0 g), and
triethylamine (37.3 mL) in MeOH (150 ml) at 0° C, di-tert-butyl
dicarbonate (29.2 g) was added. After stirring at room temperature for 3 h,
the solvent was evaporated. The residue was diluted with CH3Cls, washed
with water and the organic phase was evaporated to dryness to N-tert-
butoxycarbonyl-(S)-pyrrolidinol (21.4 g, 95% yield) was obtained and used
without purification in the next step. IH-NMR (300 MHz, DMSO-ds, ppm
from TMS): § 4.87 (1H, d), 4.19 (1H, m), 3.30-3.00 (4H, m), 1.90-1.60 (2H,

m), 1.37 (9H, s)
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lower blood pressure was tested. by using animal models with genetic
arteriwnypastension, in particular, spontaneous hypertensive€argroiess366
Milan (MHS) (Bianchi G., Ferrari P., Barber B.The Milan Hypertensive
strain. In Handbook of hypertension. 5 \e1,4; Experimental and genetic
models of hypertension. Ed. W. de jongElsevier Science Publishers
B.V.,1984: 328-349) and rats made hypertensive by chronic infusion of
ouabain, according to Ferrari P., et al J. Phttrm. Exp. Ther. 1998, 285,

83-94. The procedure adopted toksepgatignidibertensive activity of the

3(R)-Pyrrolidinyloxyamine dihvdrochloride (ITI-c)

To a solution of (8)-3-hydroxypyrrolidine hydrochloride (15.0 g), and
triethylamine (87.3 mL) in MeOH (150 ml) at 0° C, di-tert-butyl
dicarbonate (29.2 g) was added. After stirring at room temperature for 3 h,
the solvent was evaporated. The residue was diluted with CH3Clz, washed
with water and the organic phase was evaporated to dryness to N-tert-
butoxycarbonyl-(S)-pyrrolidinol (21.4 g, 95% yield) was obtained and used
without purification in the next step. 'H-NMR (300 MHz, DMSO-ds, ppm
from TMS): § 4.87 (1H, d), 4.19 (1H, m), 3.30-3.00 (4H, m), 1.90-1.60 (2H,
m), 1.37 (9H, s).

To a solution of N-tert-butoxycarbonyl-(S)-pyrrolidinol (10.0 g) and
triethylamine (8.2 mL) in CH:Cly (150 mL) at 0° C, methanesulfonyl
chloride (4.34 mL) was added. After stirring at room temperature for 3 h,
the reaction mixture was poured into ice/water and extracted with CH.Cls.
The organic phase was washed with 5% aqueous NaHCOs;, water, brine,
dried and evaporated to dryness to give an oil which solidified after standing
overnight in the refrigerator. The solid was triturated with EtsO to give N-
tert-butoxycarbonyl-(S)-3-pyrrolidinyl methansulfonate (13.0 g, 92%) as a
light yellow solid. 'H-NMR (300 MHz, DMSO-ds, ppm from TMS): § 5.23
(1H, m), 3.60-3.10 (4H, m), 3.23 (3H, s), 2.11 (2H, m), 1.39 (9H, s).

To a suspension of KOH powder (4.86 g) in DMSO (250 mL) under vigorous
stirring, benzophenone oxime (7.86 g was added. After stirring at room

temperature for 30 min, a solution of N-tert-butoxycarbonyl-(S)-3-
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10 compounds on the above mentioned model was the following: systolic
blood pressure (SBP) and heart rate (HR) were measured by an indirect
tail-cuff method. To test the compounds in the MHS model one-month old
Mpereensiverats (MHS) were subdivided in two groups of aPIEEEPT007/055366
animals each, one 15 receiving the compound and the other, the control
group, receiving only the vehicle. The cesnpound, suspended in Methocel
0,5% (w/v), was administered daily by mouth, for five weeks. SBP and HR
werermdisinrddnsdeingelitoats SHeethe PAAGRLIH0 The compoldas 4fthe 18 h
present invention possess a higher potency and 20 efficacy compared to
CORYPBaRY EPBRRELY B2 (PhearRRfStanoxgmiABYatdigiorasrsl ovpredi6HR0 mL) and
hydrochlorigde) reported by S. De Munari et al. in J 11/led Chem. 2003,
46%?15?@@@4%@5&#%&%\9&?&%@ FERABHCE EBIA DB RHSI PR 8 dvdbmeater,

new compaunds in lowering blopd pressure in spgntaneous hypertensi
MREFSts 12w S TOIIOG s (SERPRR] P exIERKaIEqRE O (B3

decrease jn systalic blood pressur g% essed, WO : .

OB SP TR 30507 TOSRIEE 80 bR g abrihde Wb AR)idngnd used
pegaenizge) and hayargion ofheartigta(p ?é&'%%ﬁ%ﬁabtﬂ%%? Olpm
the five' week treatment period, versus the control group which receive

onfy heveriele. p5Y.S HRLIGIELODR EREFSURBRALE WY (4H, m), 2.01 @H,

SPONTANEOUS HYPERTENSIVE RATS (MHS) EXAMPLE n RATS
DQSET $BRHES).

Benzophenone O-[(R)-3-pyrrolidinylloxime (13.0 g) was suspended in 6N
HCl (250 mL) and the mixture was refluxed for 2 h. After cooling, the
reaction was extracted with EtsO. The aqueous layer was evaporated to give
a crude brown solid which was treated with 0.34 g of activated carbon in
absolute EtOH (255 mL) at reflux for 2 h. The solid obtained after
evaporation was crystallized with 96% EtOH (40 mL) to give the title
compound III-c (2.98 g, 72%), as an off white solid. TH-NMR (300 MHz,
DMSO-de, ppm from TMS): § 11.22 (3H, bb), 9.74 (1H, bb), 9.54 (1H, bb),

4.98 (1H, m), 3.60-3.00 (4H, m), 2.40-2.00 (2H, m).

Preparation 18

3E)-12-(9H-Fluoren-9-vimethvlcarbonvlamincethoxyimino)-6-aza -7a-homo-

androstane-7.17-dione UI-g) and

3(Z)-[2-(9H-fluoren-9-vlmethvlcarbonyl)-aminoethoxyimino)-6-aza-7a-

homoandrostane-7.17-dione (II-r)

A mixture of the title compounds was prepared from (E,Z2) 3-(2-

aminoethoxyimino)-6-aza-7a-homoandrostane-7,17-dione hydrochloride (I-
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HR HR kg/kg/os - mm 119 - % beats/min. Comp. l-aa 8 10 12.3+/-1,1
7.1-7.5-2.1Comp. l-aa 8
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aa, Example 1, 1.24 g) by the procedure described above for the preparation
of 3(E)-[2-(9H-fluoren-9-ylmethylcarbonyl)aminoethoxyimino)-6-aza-6-
methyl-7a-homo-androstane-7,17-dione (II-¢c) and 3(Z)-[2-(9H-fluoren-9-
ylmethylcarbonyl)-aminoethoxyimino)-6-aza-6-methyl-7a-homoandrostane-
7,17-dione (II-d, Prepn. 3). The crude product was purified by flash
chromatography (SiOs, cyclohexane/iPrOH/CH2Cly 50/5/45) to give 3(Z)-[2-
(9H-fluoren-9-ylmethylcarbonyl)aminoethoxyimino)-6-aza-7a-homo-
androstane-7,17-dione (II-r, 820 mg, 46%). and 3(E)-[2-(9H-fluoren-9-
ylmethylcarbonyl)aminoethoxyimino)-6-aza -7a-homo-androstane-7,17-dione
(IT-q, 830 mg, 47 %). II-r: 'TH-NMR (300 MHz, DMSO-d¢, ppm from TMS): §
7.88 (m, 2H), 7.77 (m, 2H), 7.40 (m, 2H), 7.37 (bb, 1H), 7.31 (m, 2H), 7.17
(bb, 2H), 4.10 (m, 3H), 3.93 (¢, 2H), 3.35 (m, 1H), 3.22 (m, 2H), 8.06 (m, 1H),
2.50-0.70 (m, 18H), 0.78 (s, 3H), 0.76 (s, 3H). II-q: *H-NMR (300 MHz,
DMSO-ds, ppm from TMS): § 7.88 (m, 2H), 7.67 (m, 2H), 7.40 (m, 2H), 7.34
(bb, 1H), 7.31 (m, 2H), 7.17 (bb, 1H), 4.25 (m, 3H), 3.93 (t, 2H), 3.39 (m, 1H),

3.21 (m, 8H), 2.85 (m, 1H), 2.50-0.80 (m, 18H), 0.79 (s, 3H), 0.75 (s, 3H).

Preparation 19

6-Oxa-Ta-homoandrostane-3,17-dione (II-s)

To a stirred suspension of LiAlHy (165 mg) in THF under N2 at 0 °C (14 mL)
a solution  of  3B,17p-di(dimethyltert-butylsilyloxy)-6-oxa-7a-homo-
androstane-7-one (Prepn. 12, 240 mg) and BF3Et;0 (1.96 mL) in THF (14
mL) was added dropwise and after 45 minutes the mixture was refluxed for

1 h. The suspension was cooled with an ice bath and then quenched by

careful addition of a solution of THF/H,0 1/1 and then 2N HCI. The mixture
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1100+4/-2.16.0-12.4-3.6 Comp.l-aa80.111.3+/-1.56.5-16.3-4.8
Comp. 1-aa80.01 8.8 +/-1.65.2-7.5
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was extracted with Et;0 (3 x) and then with CHsCly, The combined organic
extracts were washed with 5% aqueous NaHCOs3, dried over Na2SOy, filtered
and evaporated to dryness. The residue was purified by flash
chromatography (SiOs, cyclohexane/CHsCly/acetone 1/1/1) to give 6-oxa-Ta-
homoandrostane-38,178-diol (50 mg, 25%). 1H-NMR (300 MHz, DMSO-ds,
ppm from TMS): § 4.51 (d, 1H), 4.30 (d, 1H), 3.70-3.20 (m, 5H), 1.87-0.60 (m,
19H), 0.76 (s, 3H), 0.62 (s, 3H).

6-Oxa-7a-homoandrostane-3,17-dione was prepared from 6-oxa-7a-
homoandrostane-3,17-diol by the procedure described above for the
preparation of 38B,17B-di(dimethyltert-butylsililoxy)androstane-6-one and
3a,17B-di(dimethyltert-butylsililoxy)androstane-6-one  (Prepn. 12). The
mixture was stirred for 2 h and then SiO2 was added. The mixture was
purified by flash chromatography (SiOs, cyclohexane/acetone 85/15) to give
6-oxa-Ta-homoandrostane-3,17-dione (35%). "H-NMR (300 MHz, acetone-ds,
ppm from TMS): § 3.90-3.50 (m, 3H), 2.06-0.90 (m, 19H), 1.11 (s, 3H), 0.88

(s, 3H).

Preparation 20

7a-oxa-7a-homoandrostane-3.17-dione (II-t)

7a-Oxa-7a-homoandrostane-3B,17f-diol was prepared from 7a-oxa-7a-
homoandrostane-3,7,17-trione (Prepn. 13) by the procedure described above
for the preparation of 6-oxa-7a-homoandrostane-383,17B-diol (Prepn. 19). The
mixture was stirred for 2 h and then SiO:; was added. The mixture was
purified by flash chromatography (SiOs, cyclohexane/acetone/CHzCly 1/1/1)

to give 7a-oxa-7a-homoandrostane-3,17-diol (65%). 'H-NMR (300 MHz,
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DMSO-ds, ppm from TMS): § 4.45 (d, 1H), 4.41 (d, 1H), 3.57-3.01 (m, 5H),
1.90-0.75 (m, 19H), 0.79 (s, 3H), 0.60 (s, 3H).

7a-Oxa-7a-homoandrostane-3,17-dione was prepared from 7a-oxa-7a-
homoandrostane-3,17-diol by the procedure described above fdr the
preparation of 6-oxa-7a-homoandrostane-3,17-dione (Prepn. 19). The
mixture was stirred for 2 h and then SiO2 was added. The mixture was
purified by flash chromatography (SiOs, cyclohexane/acetone/CHsCly
70/15/15) to give the title compound II-t (85%). H-NMR (300 MHz, acetone-
ds, ppm from TMS): § 3.75-3.50 (m, 3H), 2.15-1.15 (m, 19H), 1.18 (s, 3H),

0.87 (s, 3H).

Preparation 21

6-Azaandrostane-3.7,.17-trione (II-u)

3B-Hydroxy-6-azaandrostan-7,17-dione ~ was  prepared from  3p-(t-
butyldimethylsilyloxy)-6-azaandrostane-7,17-dione (Heterocycles, 38 (1994)
5, 1053-1060) by the procedure described above for the preparation of
3f,17p-dihydroxy-7-oxa-Ta-homoandrostane-6-one and 3a,178-dihydroxy-7-
oxa-7a-homoandrostane-6-one (Prepn. 12). The mixture was stirred for 2 h
and then SiOs; was added. The mixture was purified by flash
chromatography (SiO2, EtOAc¢/EtOH/CHCly 50/10/40) to give 3p-hydroxy-6-
azaandrostane-7,17-dione (83%). 'H-NMR (300 MHz, DMSO-ds, ppm from
TMS): 8§ 7.25 (s, 1H), 446 (d, 1H), 3.39 (m, 1H), 2.91 (dd, 1H), 2.40-0.90 (m,
17H), 0.80 (s, 3H), 0.78 (s, 3H).

6-Azaandrostane-3,7,17-trione = was  prepared from  3p-hydroxy-6-

azaandrostane-7,17-dione by the procedure described above for the
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10.7 +/- 7.5 6.6 -7.2 -2.0 Comp. 22b 7 10 3.6 +/- 4.8 2.2 -15.8 -4.3 *in
Methocel 0.5% wie As further demonstration of the blood pressure

lowering effect in 10 hypertensive ouabain-sensitive rats, the compound,
sveperidad’ia Methocel 0.5% (w/v), was administered daily apthentose/afs366
10 jig/kg/day by mouth for four weeks. SBP and HR were measured

weekly 6 hours after the treatment. WGQs3
2007/147713PCT/EP2007/055366 87

preparation of 3B,17p-di(dimethyltert-butylsilyloxy)androstane-6-one and
3a,17p-di(dimethyltert-butylsilyloxy)androstane-6-one (Prepn. 12). The
mixture was stirred for 35 minutes, then SiO2 was added and evaporated to
dryness. The mixture was purified by flash chromatography (SiOs,
acetone/toluene 1/1) to give 6-azaandrostane-3,7,17-trione (75%). 'H-NMR
(300 MHz, DMSO-de, ppm from TMS): § 7.34 (s, 1H), 3.31 (dd, 1H), 2.57-1.07

(m, 17H), 0.99 (s, 3H), 0.83 (s, 3H).

Biological Studies and Results

The compounds of the present invention show affinity and inhibit the
enzymatic activity of the Na* K*-ATPase. To test the inhibition of the
activity, the Na*,K*-ATPase was purified according to Jorghensen
(Jorghensen P., BBA, 1974, 356, 36) and Erdmann (Erdmann E. et al.,
Arzneim.Forsh., 1984, 34, 1314) and the inhibition was measured as % of
hydrolysis of 32P-ATP in the presence and absence of the tested compounds
(Mall F. et al., Biochem. Pharmacol., 1984, 33, 47; see Table 1). As reference
compound  22b  ((EZ)  3-(2-aminoethoxyimino)androstane-6,17-dione
hydrochloride) is reported, already described by S. De Munari et al. in o

Med. Chem. 2003, 46(17), 3644-3654.



SYSTOLIC BLOOD PRESSURE FALL IN HYPERTENSIVE OUABAIN-
SENSITIVE RATS (OS RATS) EXAMPLE n RATSSBPSBPSBPHR mm

hg- mm Hgbeats/min Comp. l-aa 8 153.0 17.0 10.0 385 Comp. |-ap 8

YR 20078407934 387 OS rats 8 PCT/EP2007/055366

84

Table 1. Dog Kidney Nat.K*-ATPase Inhibition

Na* K+-ATPase Na* K+ATPase
Example Inhibition Example Inhibition
n° 1Cs0, uM n® 1Cso, uM
I-aa 25 I-ac 19
I-ad 0.95 I-aj 6.5
I-ak 29 I-am 9.5
I-an 23 I-ap 35
I-aq 18 I-ar 7.5
I-as 5.9 I-at 48
I-au 68 I-av 27
I-aw 9.9 I-ax 4.8
I-ay 0.40 I-az 1.8
I-ba 0.14 I-bd 57
I-be 1.6 I-bf 1.9
I-bg 0.81 I-bh 0.24
I-bi 0.85 I-bj 2.2
Ibk 0.36 I-bl 2.5
I-bm 25 I-bn 61
I-bo 0.071 I-bp 0.040
I-bg 3.7 I-br 1.3
I-bs 0.13 I-bt 0.16
I-bu 1.1 I-bv 14

Compd. 22b 0.33
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170.0 - 368 Control 8 150.0 376 Moreover the compounds of the

present invention possess positive inotropic 5 features, as shown by slow
intravenous infusion in anesthetized guinea pig according to Cerri et al.
YeewA4erdl., J. Med. (hem. 2000, 43, 2332) and have a lowGDHERY07/055366
when compared with standard carcliotonic steroids, e.g. cligoxin. The
compounds of the present invention possess a higher potency and/or a
better therapeutic ratio and/or a longer duration of action 10 compared to

comoubili B2 bf((hé3e3c(2nporindethexywainb)andl ipsiane-®kds dinved by using
hydrochloride) reported by S. De Munari et al. in J. Med. Chem. 2003,

464 h 1)) :3644:3684. Théhctigityesicorapeuizds IHygpartdiddoon the apartécular,
mentioned tests is shown in the following Table 2. The inotropic effect is
shenen @ peasirhppetSins reaset inof omeabtile fofdE{E hBiandas GredFasrari P,
+dP/dT,,,.), dose inducing maximum positive inotropic effect (EDma.),
indteapier pbidiney Mibso peertensive strain. In Handbook of hypertension.

Vol.4: Experimental and genetic models of hypertension. Ed. W. de jong-
Elsevier Science Publishers B.V.,1984: 328-349) and rats made hypertensive
by chronic infusion of ouabain, according to Ferrari P,, et al. J. Pharm. Exp.

Ther. 1998, 285, 83-94.

The procedure adopted to test the antihypertensive activity of the
compounds on the above mentioned model was the following: systolic blood
pressure (SBP) and heart rate (HR) were measured by an indirect tail-cuff
method.

To test the compounds in the MHS model one-month old hypertensive rats
(MHS) were subdivided in two groups of at least 7 animals each, one
receiving the compound and the other, the control group, receiving only the
vehicle. The compound, suspended in Methocel 0.5% (w/v), was
administered daily by mouth, for five weeks. SBP and HR were measured
weekly 6 hours after the treatment.

The compounds of the present invention possess a higher potency and
efficacy compared to compound 22b (EZ) 3-(2-
aminoethoxyimino)androstane-6,17-dione hydrochloride) reported by S. De
Munari et al. in /. Med. Chem. 2003, 46(17), 3644-3654. The activity of the
reference compound 22b and some new compounds in lowering blood
pressure in spontaneous hypertensive MHS rats is shown in the following

table and is expressed as the decrease in systolic blood pressure (expressed
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WO 2007/147713PCIAP2007/055366 88 increasing +dPidT"" by 80%);

the toxicity as the ratio between lethal dose and inotropic potency

(calculated in the died animals); the maximum dose infused in the

suoviveth ammials; the duration of the inotropic effect as the decreeeochss3es
the effect from the EDmax measured 20 minutes after the end of 5the

infusion. Table 2. Inotropic Effect and Legthal Dose in Anesthetized

Guinea-pig. Slow intravenous infusion (over 90 minutes) in
anbsthetiz el geineapig Eldgpiel jaiesc ¢ dethd Maxivaumtiordet fease rate
from n% increaseEliza.EDsotreateddose!dose infuses Ems. A it er 20
inEDstmipetronnthee-dPIIT soisush dltlegfinmotteduirslikgemidrsrind, versus the

infusion 1-ba 218 10.1 1.68 0/ 3 nd 50.0
control group which received only the vehicle.

SYSTOLIC BLOOD PRESSURE FALL IN SPONTANEOUS
HYPERTENSIVE RATS (MHS)
EXAMPLE n® RATS DOSE* SBP SBP HR HR
pglkglos —~ mm Hg - % beats/min. %
Comp. I-aa 3 10 12.3+/-1.1 7.1 -7.5 -2.1
Comp. I-aa 8 1 10.0+/- 2.1 8.0 ~12.4 -3.6
Comp. I-aa 8 0.1 11.3+/~ 1.5 6.5 -16.3 -4.8
Comp. I-aa 8 0.01 8.8+/-16 5.2 -7.5 -4.8
Comp. I-aa 8 0.001 1.04+/-1.1 0.0 -17.5 -5.0
Comp. I-ac 8 10 7.2 +-0.7 4.2 0.0 0.0
Comp. 22b 7 100 10.7 +/- 7.5 6.6 -17.2 -2.0
Comp. 22b 7 10 3.6+-4.8 2.2 -15.8 —4.3

* in Methocel 0.5% w/v

As further demonstration of the blood pressure lowering effect in
hypertensive ouabain-sensitive rats, the compound, suspended in Methocel
0.5% (w/v), was administered daily at the dose of 10 ug/kg/day by mouth for
four weeks. SBP and HR were measured weekly 6 hours after the

treatment.
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SYSTOLIC BLOOD PRESSURE FALL IN HYPERTENSIVE OUABAIN-

SENSITIVE RATS (OS RATS)

EXAMPLE n® RATS SBP SBP SBP HR
mm Hg - mm Hg -~ % beats/min,

Comp. I-aa 8 153.0 17.0 10.0 385

Comp. I-ap 8 154.0 15.0 9.4 387

OS rats 8 170.0 - - 368

Control 8 150.0 - - 376

Moreover the compounds of the present invention possess positive inotropic

5 features, as shown by slow intravenous infusion in anesthetized guinea pig

according to Cerri et al. (Cerri A. et al., J. Med. Chem. 2000, 43, 2332) and

have a low toxicity when compared with standard cardiotonic steroids, e.g.

digoxin. The compounds of the present invention possess a higher potency

and/or a better therapeutic ratio and/or a longer duration of action

10 compared to compound 22b ((EZ) 3-(2-aminoethoxyimino)androstane-6,17-

dione hydrochloride) reported by S. De Munari et al. in J. Med. Chem. 2003,
46(17), 3644-3654.

The activity of compounds I-ba and I-bk on the above mentioned tests is

shown in the following Table 2. The inotropic effect is shown as maximum

15  increase in contractile force (Emax measured as +dP/dTmay), dose inducing

maximum positive inotropic effect (EDpay), inotropic potency (EDso, dose
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1825.741.827/822.6 32.1 100 10 As reported in Table 2, compounds
I-ba and I-bk show positive inotropic effects with higher safety ratios than
those displayed by digitoxin and compd 22b. In fact the lethal dose/ED,Ro
ratieatrdeterminable, since no animals died. Further, I-bapamdpobr/055366
have prolonged action as shown by the persistence of the inotropic effect
after stopping the infusion. Higher dosegsl5 were not tested for I-ba and

I-bk since their maximum increase in WO

200w RIS PCER/ER20077185536683@dnttactictiorce tivete tigherltihnl dose

those displayed by digoxin and compd. 22b.
and inotropic potency (calculated in the died animals); the maximum dose

infused in the survived animals; the duration of the inotropic effect as the

decrease of the effect from the EDnax measured 20 minutes after the end of

the infusion.

Table 2. Inotropic Effect and Lethal Dose in Anesthetized Guinea-pig.

Slow intravenous infusion (over 90 minutes) in anesthetized guinea-pig

Example Erax
n° % increase
in

+dP/dTmax

I-ba 218

I-bk 254

digoxin 158

compd 22b 182

EDmax

umol’kg

10.1

23.9

0.65

EDso

umol/kg

1.68

2.11

0.29

1.82

Dead /

treated

0/3

0/3

10/10

718

Lethal

dose /

EDso

nd

nd

4.0

22.6

Maximum

dose infusec

pmol/kg

50.0

256.3

1.16

32.1

% decrease from

Emax after 20

min from the

end of the

infusion

b5

50

100

100

As reported in Table 2, compounds I-ba and I-bk show positive inotropic

effects with higher safety ratios than those displayed by digitoxin and

compd 22b. In fact the lethal dose/EDge ratio is not determinable, since no

animals died. Further, I-ba and I-bk have prolonged action as shown by the

persistence of the inotropic effect after stopping the infusion. Higher doses

were not tested for I-ba and I-bk since their maximum increase 1n



MCSLLP 90 CLAIMS 1.A compound having the general formula (I): R20,

5 wherein: A is a divalent group selected amongCH2CH2CH2 Ara , rara
CH(OR3)CH2CHZ2ra, ,CH2CH(OR3)CH2 ,C(=X)C112C112 rara,
Bia2@ (M )0BI2ra, , BCH2CH2,ra ,CH2BCH2ra, ,BCH2rara , PCT/EP2007/055366
BC(=X)C1-12,ra ,C(=VBCH2 ,BC(=X) , wherein the ra, symbols 10

indicate a or 6 single bonds which conngzt the A group to the androstane
skeleton at position 5 or 8; B is oxygen or NW; W is H or C1-C6 alkyl
groaptiddsiexfepsn, seishbigired OnlthRse idibhlay«dotalkglggrompaod compd
thezr;DA is BCH2CH2 ,CH2BCHZ2ra, , or



BCH2,,, , W is also formyl; R5 is H or CI-Cr, alkyl group; R1 is H, Ci-C6
alkyl group or C2-C6 acyl group when the bond=-"1 in position 17 of the
androstane skeleton is a single bond; or 20 R1 is not present when the
bond = in position 17 is a double bond; R2 is DNRGRY or the group e
(Y)n NR8 m MCSLLP with the groupg,D or Z linked to the oxygen atom;
D is a C2-C6 linear or branched alkylene or a C3-C6 cycloalkylene,
optionally containing a phenyl ring; 5 R6 and R7, which are the same or
different and are H, CI-C6 alkyl, pHebd8¥84 alkyl; or one of R6 and R7 is
C(=NR9)1\THR10 and the other is H; or R6 and R7, taken together with
thd-nitrogeRamnnus Whrvingihareqmes], frmula (Rsubstituted or
substituted saturated or unsaturated mono 10 hgteﬁbcyclic 4-, 5- or

SLLP

6-membered ring, optionally containing arstfiexheteroatom selected from
the group consisting of oxygen, sulphyr en; R6 and R7 are
optionally substituted with Rq_ge or froxy, methoxy, ethoxy groups;
N
N

wherein:

A 18 a divalent group selected among  w CH2CH2CHgw,
w CH(OR?3)CH2CHz w , w CH2CH(OR3)CHg w w C(=X)CH2CHg w |
w CHoC(=X)CHg w | w BCH2CHg » | w CHeBCHg w | w BCHg w |
w BC(=X)CHg » , w C(=X)BCHz », w BC(=X) » , wherein the = symbols
indicate a or B single bonds which connect the A group to the androstane
skeleton at position 5 or 8;

B is oxygen or NR%;

R31s H or C1-Cs alkyl group;

X is oxygen, sulphur or NOR5;

R*is H, Ci-Cg alkyl group, or when A is w» BCH:CHg »», w CH2BCHg =, or
~ BCHz » , R4is also formyl;

R31s H or C1-Cs alkyl group;

Rlis H, C1-Cg alkyl group or C2-Cs acyl group when the bond == in position
17 of the androstane skeleton is a single bond; or

R!is not present when the bond == in position 17 is a double bond;

R2 is DNRSR7 or the group
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118 is H, C1-C6 linear or branched alkyl, optionally substituted with one or
15 more hydroxy, methoxy, ethoxy, or C(=NR9)NHR10; R9 and R10,
which are the same or different and are H, C1-C6 linear or branched alkyl
group; or R9 and Rill, taken together with the nitrogen atoms and the
guanidinic carbon atom, form an unsulstituted or substituted saturated orMCSLLP
20 unsaturated mono heterocyclic 5- or 6-membered ring optionally
containing another heteroatom selected: 21 the group consisting of
oxygen, sulphur or nitrogen; Z i ﬁ Bar or branched alkylene or a
single bond; MCSLLP 92 Y is CH2, &RSulphur or NR11; R11 is H,
Ci-C6 alkyl group; n is the number 0 orI"or 2 or 3; m is the number 0 or 1
or 2 or 3; 5 the symbol azz in positions 17 is, independently, a single or
wd thublechpeaipenD whZn ihised $imghe exgygealiatzond in positions 17, itis an
a or p single bond. 2.The compound according to claim 1, wherein A is
Dsedented- Ainbing GHACHAGHR | BOH26120r 3ACX(Ceiz ieatkylene, optionally
C(=X)BCH2 . 10 3.The compound according to claims 1 or 2, wherein R6
camth R nghigharyihasgime or different, are selected between H, and

C1-C alkyl.
R6¢ and R7, which are the same or different and are H, C:-Cs alkyl, phenyl-

C1-C4 alkyl; or

one of Ré and R7 is C(=NR9NHR! and the other is H; or

R6¢ and R7, taken together with the nitrogen atom to which they are linked,
form an unsubstituted or substituted saturated or unsaturated mono
heterocyclic 4-, 5- or 6-membered ring, optionally containing another
heteroatom selected from the group consisting of oxygen, sulphur or
nitrogen; RS and R7 are optionally substituted with one or more hydroxy,
methoxy, ethoxy groups;

R8 is H, C1-Cs linear or branched alkyl, optionally substituted with one or
more hydroxy, methoxy, ethoxy, or C(ENR)NHR10;

R9 and R!%, which are the same or different and are H, C;-Cg linear or
branched alkyl group; or

R? and R19, taken together with the nitrogen atoms and the guanidinic
carbon atom, form an unsubstituted or substituted saturated or
unsaturated mono heterocyclic 5- or 6-membered ring optionally containing
another heteroatom selected from the group consisting of oxygen, sulphur or
nitrogen;

Z is a C1-C4 linear or branched alkylene or a single bond;
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4.The compound according to any preceding claim, which is selected from

the group consisting of;  (E,Z2)
3-(2-Aminoethoxyimino)-6-aza-7a-homoandrostane-7,17-dione
15hydrochloride; (E,Z) .
3-(3-N-Methylanainopropoxyimino)-6-a9z?-7a-homoandrostane-?,17- didHedLLP
fumarate; (E,Z) 3-
3-(R)-Pyrrohdinyl]joxyimino-6-aza-7a-homoandrostane-7,17-dione

dfn gepgggg}z)sulphur or NR11;

3-(2-Aminoethoxyimino)-6-aza-7a-homo-7-thioxoandrostane-17-one
| drokibie Q) Broup

3-(2-Aminoethoxyirnino -%—az -7{a-homoandrostane-17-one
T HFoEROAL. (ELgF o o

3-(R)-Pyrralidinylioxyiminos6-aza-7a-h drostane-17-one 25
3 Armmobthonyimine) 6-a-6-10
tMé-@fHBHloaﬂdfﬁ?t?B@fﬂi&&“%’mig,f oehiefgRandy, a single or double bond,

3-[3-(R)-Pyrrolidinyljoxyimino)-6-aza-6-formyl-7a-homoandrostane-17-
aoriewkeroeh irigesi B3Ee&h ¢ aeihaxYiBunRed s ara- 7eiR0MOw d€) single
hydroxyiminoandrostane-17-one hydrochloride;
b31(H.Z)-(3-N-Methylaminopropoxyimino)-6-aza-7a-homo-7-(Z)-
hydroxyiminoandrostane-17-one hydrochloride;

23-(E, 2y 18- (aomn Pywdl dirdinxdjingints) -6 laa- 7 -oheweix( 2k 16 selected among
hydroxyiminoandrostane-17-one hydrochloride; (E,Z) 342-Am
SR 5.7 B o BLr(2) RGN ARt An S EXSRE Ho
hydrochloride; 3-(E,Z)-[3-(11)-Pyrrolidinyllox imino)-6-aza—,7a-hgmo-7i{2)- .
Smethox§imFEHIBStAHEE LB e 19y forid®t #5(Ehgrein R® and R7, which

e FH R O Yl R s L AN A S ) Sty

4, The compound according to any preceding claim, which is selected
from the group consisting of*

(E,Z) 3-(2-Aminoethoxyimino)-6-aza-7a-homoandrostane-7,17-dione
hydrochloride;

(E,Z) 3-(3-N-Methylaminopropoxyimino)-6-aza-7a-homoandrostane-7,17-
dione fumarate;

(E,Z) 3-[3-(R)-Pyrrolidinylloxyimino-6-aza-7a-homoandrostane-7,17-dione
fumarate;

(E,Z) 8-(2-Aminoethoxyimino)-6-aza-7a-homo-7-thioxoandrostane-17-one
hydrochloride;

(E,Z) 3-(2-Aminoethoxyimino)-6-aza-7a-homoandrostane-17-one
dihydrochloride;

(E,Z) 3-[3-(R)-Pyrrolidinylloxyimino-6-aza-7a-homoandrostane-17-one
dihydrochloride;
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hydrochloride; (E,Z)
3-(3-N-Methylaminopropoxyimino)-7a-aza-7a-homoandrostane-7,17-

dione hydrochloride; (E,Z)
3-(3-(R)-PyrrolidinylJoxyimino-7a-aza-7a-homoandrostane-7,17-dione ~ MCSLLP
20hydrochloride; (E,Z) 93

3-(2- Aminoethoxyimino) -7a-aza-7a-homoandrostane-17-one difumarate;

(E,2) 3 -(3-N-Methylaminopropoxy-i
(adh) Ba(@ATAY umm%@ -azagpdcamuharatboneanirpsbage- € ppe

Bﬁ{g (R Pyrrolldlnylloxylmlno -7a-aza-7a-homoandrostane-17-one
?E Z)

-[3- rolldlnylloxylm no-7a-aza-7/a- formyf;L omoandrostanel7-on
(Ig é(xg yljoxylmmo -6-aza-6*formyl-7a-homoandrostane-17-

3- (% ho ylmlno) -6-0xa-7a-homoandrostane-7,17-dione fumarate;
0 Y thoxyimino)-7-oxa-7a-homoandrostane-6,17-dione

h@%g{% -'d?m&ﬁkhaﬁ%’m%o%ﬁ%ﬁ& Boma 7 Romoandrostane- 6,17-

dlone hydrochlori
50@5)“5 P(?Ifbg{% %Q@?mno?’/n-% A %O %lr%%gﬁdrostane 6,17-dione
8%%'@%%ethylammopropoxyimino)'6~aza' 7a-homo-7-(Z)-

hydroxyiminoandrostane-17-one hydrochloride;
3-(E,Z)-[3-(R)-Pyrrolidinylloxyimino)-6-aza-7a-homo-7-(Z)-
hydroxyiminoandrostane-17-one hydrochloride;

(E,Z) 3-(2-Aminoethoxyimino)-6-aza-7a-homo-7-(Z)-
methoxyiminoandrostane-17-one hydrochloride;
3-(E,7Z)-[3-(R)-Pyrrolidinylloxyimino)-6-aza-7a-homo-7-(Z)-
methoxyiminoandrostane-17-one hydrochloride;

(E,Z) 3-(2-Aminoethoxyimino)-7a-aza-7a-homoandrostane-7,17-dione
hydrochloride;

(E,Z) 3-(3-N-Methylaminopropoxyimino)-7a-aza-7a-homoandrostane-7,17-
dione hydrochloride;

(E,Z) 3-[3-(R)-Pyrrolidinylloxyimino-7a-aza-7a-homoandrostane-7,17-dione
hydrochloride;

(E,Z) 3-(2-Aminoethoxyimino)-7a-aza-7a-homoandrostane-17-one
difumarate;

(E,Z) 3-(3-N-Methylaminopropoxyimino)-7a-aza-7a-homoandrostane-17-one

difumarate;



10

15

20

(E,Z) 3-(2-Aminoethoxyimino)-7a-oxa-7a-homoandrostane-7,17-dione
hydrochloride: 15 (E,Z)
3-(3-N-Methylaminopropoxyimino)-7a-oxa-7a-homoandrostane-7,17-
dione hydrochloride; (E,Z)
3-[3-(R)-PyrrolidinylJoxyimino-7a-oxa-ég-homoandrostane-7,17-d one
hydrochloride; (E,Z)
3-(2-Aminoethoxyimino)-6-oxa-513-androstan-7,17-dione hydrochloride,
(EG}QE%,2[)330@iRﬁﬁm}é@hﬁxﬁPﬁﬁﬁW—%Eﬁ@&ﬁd?@ém%ﬁ@F@tane'17'°ne

MCSLLP

hydrochloride;
d’(fg‘,121)33@‘{“33-»(R)-PyrrolidinyIonyimino-B-homoandrostane-l?-one

hydrochloride . .
@é,dﬁa%(éﬁﬂmm}m&}ﬁwm%5?@.%'%5&%%%%8&5&9%@%@6'
di : 95 (E,Z) 3-13 (R) Pyrrolidi imino-6 -oxa-7a-h
13:%;%&%&25%%1_ S fumarate; yrroliainynoxyimino oXa-/a-nomo

O A R IRG) 8- 8272 RO AR ¥ fiome
£ lfSé)E,%20-3;(2-Aminoethoxyimino)-?a—oxa-?a—homoandrostane-l?-one
e tﬁl’oride; (E,Z) 3-(2-Aminoethoxyimino)-6-azaandrostane-7,17-dione

[ |

rgchloyide; (E e N . 1
O B i L asaTbonrantiosgs Sl Tdisee )
h? %;rcfgrpé]ic@poxyimino)-6-aza—7a—homo-androstane-?,17-dione fumarate;

(ﬁé,‘éi—'@'@%‘QQ%W&BHMH%@&%%‘J&HH%B)&N%I@Q%ZrﬁZé@iHE@s@é@?@@}f?-

process for preparing the compound according to any claim from 1 to
dlﬂbﬂgt}il%pgmp(gﬁ%feacting a compound of general formula (1) 0-R1 1511

(E,7) 3-[3-(R)-Pyrrolidinylloxyimino-7-oxa-7a-homoandrostane-6,17-dione
hydrochloride;

(E,7) 3-(2-Aminoethoxyimino)-7a-oxa-7a-homoandrostane-7,17-dione
hydrochloride;

(E,Z) 3-(3-N-Methylaminopropoxyimino)-7a-oxa-7a-homoandrostane-7,17-
dione hydrochloride;

(E,Z) 3-[3-(R)-Pyrrolidinylloxyimino-7a-oxa-7a-homoandrostane-7,17-dione
hydrochloride;

(E,7) 3-(2-Aminoethoxyimino)-6-oxa-5p-androstan-7,17-dione hydrochloride,
(E,Z) 3-(2-Aminoethoxyimino)-B-homoandrostane-17-one hydrochloride;
(E,7)-3-[3-(R)-Pyrrolidinylloxyimino-B-homoandrostane-17-one hydrochloride
(E,7)-3-(3-N-Methylaminopropoxyimino)-6-oxa-7a-homoandrostane-7,17-

dione fumarate;
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where the symbols A, RI, and = have the meanings defined in claim 1,
with a compound of general formula (IIl) R2ZONH2(1ll) where R2 has the
meaning defined in claim 1, the reaction is carried out in a 20 polar solvent
at a temperature ranging from 0 C and the reflux temperature. MCSLLRACSLLP
96 6. Use of any compound accordingyto any claim from 1 to 4 for the
preparation of a medicament. 7. The use of claim 6, wherein the
medicagment is useful for the treatment of a cardiovascular disease. 5
(% é’%@é%&'aaﬁfphdxﬁmﬂw@afér@mdarbpmé@ag&@mt?ah’a@one
and/or hypertension. 9.The use of claim 6, for the preparation of a
fyrea ent for the treatment of a disease caused by the hypertensive
ffects of endogenpus quabain. 10 10.The use according to claim 9, in
G e SREHFBRPIFR Pt RS MLES msn I8 8tous
ouabain comprise renal failure progression in autosomal dominant
W@%@%ﬁ? 'r%]?fal disease (ADPKD), preeclamptic hypertension and

inugia, and repal fail iop in patients,with addycj
Bt B RS oS MR B RTR LE A0 ) i FORS 110 4,

hfo(g Use As %ntihypertensive agent. 12. A pharmaceutical composition
rochloride, . : )
chmpnsmg one or more compounds according to claim 1 or 4 in

inatign i < and/ior ph logically. hla dilygnts. .
(ggﬁ??@%&%&%&ﬁ’%ﬁ%@?%j%rzﬁ%%g?g‘sct%ﬁg'9‘?‘@? i ﬁeletah?r 0 e

13. A'process for the preparation pharmaceutical composition o
O e B Alhrate:
(BPeeOiakIR it Ak yimino)-6-aza-7a-homo-androstane-7,17-dione fumarate;
and
(Z) 3-(2-Aminoethoxyimino)-6-aza-7a-homo-androstane-7,17-dione fumarate.

5. A process for preparing the compound according to any claim from 1

to 4, which comprises reacting a compound of general formula (IT)
-R'
0]

II

where the symbols A, R!, and == have the meanings defined in claim 1,
with a compound of general formula (ITI)

R20NH; (I1D)
where R2? has the meaning defined in claim 1, the reaction is carried out in a
polar solvent at a temperature ranging from 0 °C and the reflux

temperature.
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Mcsas, 97 14. One or more compounds of any claim from 1 to 4 for use in
a method of treating a mammal suffering from a cardiovascular disease,
comprising administering a therapeutically effective amount of said one or
more compounds of any claim from 1 to 4. 5 15. One or more compounds
of any claim from 1 to 4 for use inam %)l;uod of treating a mammal
suffering from a disease caused by the hypertensive effects of
endogenous ouabain, comprising administering a therapeutically effective
6amouhtssf shidnyiecomporndorgoudirg to any claim from 1 to 4 for the

preparation of a medicament.

7. The use of claim 6, wherein the medicament is useful for the
treatment of a cardiovascular disease.

8. The use of claim 7, wherein the cardiovascular disease is heart failure
and/or hypertension.

9. The use of claim 6, for the preparation of a medicament for the
treatment of a disease caused by the hypertensive effects of endogenous
ouabain.

10. The use according to claim 9, in which the disease caused by the
hypertensive effects of endogenous ouabain comprise renal failure
progression in autosomal dominant polycystic renal disease (ADPKD),
preeclamptic hypertension and proteinuria and renal failure progression in
patients with adducin polymorphisms.

11. Any compound according to any claim from 1 to 4, for use as
antihypertensive agent.

12. A pharmaceutical composition comprising one or more compounds
according to claim 1 or 4 in combination with excipients and/or
pharmacologically acceptable diluents.

13. A process for the preparation of the pharmaceutical composition of
claim 12 comprising mixing one or more compounds of any claim from 1 to 4
with suitable excipients, stabilizers and/or pharmaceutically acceptable

diluents.

MCSLLP
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14.  One or more compounds of any claim from 1 to 4 for use in a method of
treating a mammal suffering from a cardiovascular disease, comprising
administering a therapeutically effective amount of said one or more
compounds of any claim from 1 to 4.

15.  One or more compounds of any claim from 1 to 4 for use in a method of
treating a mammal suffering from a disease caused by the hypertensive
effects of endogenous ouabain, comprising administering a therapeutically

effective amount of said one or more compounds.





