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WD 2007/ 147713 PCT/ EP2007/ 055366 AM NO DERI VATI VES OF
B- HOMOANDRCOSTANES AND B HETEROANDROSTANES FI ELD OF

WA RMHB7MAENTI ON The present invention rel ates tBRBCTHER007/055366

am noal koxyi m no derivatives at 5 position 3 of
substi t ut ed B-honoandrostanes1and B- het er oandr ost anes,

rst cause of
norbidity and nortality in the western world; anong

FEBE®, OhVPETt EXVIEONIHIN heart failure are two of the

nost frequent di seases. Hypertension is one of the

Tast prdgeak t Aentioar dbas ddl abw' iaskinbaliysmans d@iwitives at
than one third of population over 60 suffer fromthis

ﬁ{g&ﬁ%ﬁe 3 %nmttg\ﬁ@e& eﬁ%&g%ﬂd&rogtﬁfefseﬁhﬁ q éﬂr-ﬁgel/ﬁe?{)%fé@ﬁ)stanes,

population and even the very e

ercent a is, expected to rise (Sharpe N., et alL, The.. .
Dificéates 16usthais PreRgrsgions) and. {5y PhaEmasgutical ¢ompositions
hypertensi on may be one of the nost _inportant causes
ofntaezing themufe the trpetraerfeof ycardigvaspalgrt dipordesg such as
22, 1527-1560). Although a nunber of effective drugs
hegrtdadulralbingd Hygrertdresion.eat ment of bot h hypert ensi on
and 20 heart failure, further research is in progress

BadKGROUND €fF $¢tE YRVaT$Oe conpounds. Sever al
drugs are used In conbination for the treatnent of

) . . . oy  nat i .

CAR0l hELUME o AR, ATENGULERL B0 fORLGLAARDAR moruai
| ycosi de that can i nprove the ocar di al )

%}e?’% MRS HRE Wﬂr@m% F-%@ofkﬂp@%m%@ heagt failjxe are two

drugs is their 25 arrhythnogenic side-effect. Evidence

of the giesl firequexi disepsesrddppertansipnois ¢ewe of the most important

cardiovascular risk factors and more than one third of population over 60
suffer from this disease. Congestive heart failure affects 1-2% of the
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 (Eur. 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 is their

arrhythmogenic side-effect. Evidence of digitalis toxicity emerges at two- to
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WO 2007/ 147713 PCT/ EP2007/ 055366 2 three-fold higher
serum concentration than the therapeutic dose, such as

wale@rmsances of conduction and cardi ac arr hytPei/EB2007/055366

whi ch are characteristics of digitalis toxicity
(Hof fman, B. F.; Bigger, J. T,, Digitalis and Allied
Cardi ac dycosides. In The Pharnacol ogi cal Basis of 5

CRECARRY by, SorufiopeSREATRE, Pl Bhe (BoaPpfls dhqemped as
York, 1990, pp 814-839). The capability of the natural
é}s@umnﬁ@%oﬂéﬁoe%@u@t@n nciehs €arfi@cry edydhaias f ovhieh  are
of contraction is strictly related to their

chadetatisties of digitalise tdwwitnd Fof1d6 38 dit dhgean & T, Digitalis
14- hydr oxy-5(3, 14( 3- androst ane skeleton. 10 In the

bhal ddffecbachédindnpsbaRsderh varhy e PRI BIRWRE OBasis of
compounds are reported to possess positive inotropic

?%%P%(B)%}tﬁég 5@@%; %%dﬁ% gﬁ@sayz% A:500s990 g} 1‘532']192? W Taylor,

okycar bonyl a Steroid derivative

i possess di,gitaljs- like ivities wth "a ratio
&t%ﬁ%@%ﬁ ’ gﬂevﬁr@dﬂz’cégg{?o% %]%Ei%?impt ons
%onset of cardiac arrhythm as) and the effective dose )
bapapabildy ojithh nagerpladigkelis camnesaslyte dnewsase thegayagardial
cardi ac gl ycosides". Besides no clear advantage over
flirge bAtorstrgttyenss stersctlt fedatwinpotinds catdemolide shighiesd having a
rati o produce the | owest increase in contractile

i 95-38ctofic M 2X3h @RExB-HBXOMAL @%ktdife SedlbiaL | ves are
di[gcl osed in EP 6@82}(@618’70&20 Bl as |igands and

: +, Kt- : iV
L0058 e ATERS Ry 90 B0 LY DEbE gy e
di goxi as evaluated on the basis of the acute
%“H%HYE‘?‘{E}’ POPSESE BOSIYE 18GHROPEORTGHEHES: are al so
reported by S. De Munari, et al., J Med. Chem 2003,

17), 13644213654, and US 3,580,905 disclose 3-

(aminoalkoxycarbonylalkylene)steroid derivatives which possess digitalis-
like activities with “a ratio between the dose which produces toxic
symptoms (onset of cardiac arrhythmias) and the effective dose comparable
with such a ratio as measured for standard cardiac glycosides”. Besides no
clear advantage over digitalis glycosides, the compounds with the highest
ratio produce the lowest increase in contractile force.

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.
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25 WD 2007/ 147713 PCT/ EP2007/ 055366 3 The evi dence
that high |l evels of endogenous ouabain (EOQ, a closely

WO 200at1€1113 | somrer of ouabain, are inplicated i nPEYRER2907/055366

hypertensi on and cardi ac hypertrophy and failure
stiml ated the pharnacol ogi cak research for
devel opi ng novel anti-hypertensive agents active as

FAPTAR A R S RO PR s st

cardlovascular systeminvol ve the nodul ati on of Na-K

kePege of tattahiady. asnzipralicategotsi manohyperfansiony gngr cardiac
sodi um reabsorption and the activation of signaling
hypegdogdty omeafdihvayes stnplilaced ethé nplyrionbdnlogicat exksearch for
gene transcription. By studying both genetic and

gxnpabpirnhatel ahtlﬁﬁ)}ﬁiﬁir@eﬁﬁwé-(bé@hw rcERSl &N odRBain antagonists.
corrparl ng themw th humans, it has been denonstrated

? z?l!r @h@ﬁ‘c llﬁ%éﬁljlachlgfnscﬂaﬁnllﬁ 'vﬂﬂclﬁ?n@f@ja ggeE@eT&Ie’lg affect

|sm of cytos protern a

ass Ci ate W th hypert nS| and h
SRy g s (Hadels iEar SEA B AR Rne ey

up regul ates _renal - mlj) when chronically infused
enzyrme deseansiblieo ff’]élt §er(atb8)t nipr) ssadewa  keabsornieon and  the
cells, either incubated for several days with

amimmbd)mbf sopradary tamisdnstioh pathivaiys iorplichéend ie@redth-related
with the hypertensive adducin genetic variant, the

Q@f‘ié(tl&lﬂ@'@m eioul Eﬁr £083 thMaReNend B ﬁlﬁ@n@*ﬂdrat models of
adduci n po yrmrp i sm af ect car di ac corrp i cations

Y pe Vaf{él%ﬂ B! C(;%?g{'ﬁ]l%ﬂ:?lﬁ%{] wlhﬁ‘ it %gr Go%%ﬁ tdgﬁloRSstrated

Ion O trans

Y ”tg%%?%fmfg%%@ of the

or mutated adducin, may represent the suitable

eytoakehebl proteithowislugin isssocater wiblorhyressensiom ghizchibigh renal
are at work (Ferrandi Met al., Curr Pharm Des.

Na-K pump activity. Ouabain itself induces hypertension and up-regulates

renal Na-K pump when chronically infused at low doses into rats (0OS). 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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2005; 11(25):3301-5). 25 WD 2007/ 147713
PCT/ EP2007/ 055366 4 As reported above, the cruci al

wW@intt4i3 posi ti ve inotropi c agents i s the abi PCT/EP200T055366

di scri m nate between the potency in inducing an

i ncrease of nyocardial force,of contraction and the

onset of cardiac arrhythmas. There is still a

onsta make. abl e dr.ugs show n
SORRLREkaBELe, e ST DIn Tt S I A sPe S B abiiey
action, both of theminportant _factors for the
Bbﬁ&ﬁcr%lé@t@fbeﬂa@% (1. POPPREEFABRJUCIBEH HRUGase RbpIpcardial
be suitable for oral adm nistration. D fferent
ftree of dmtradtidn thd tBeronsgt efit adgedaahytbmiag.t h one

carbon atom replaced by a heteroatom are reported to

mﬁgﬁ@$§ stilf faeeataphalosace) ethlealavaill@bRCHIYsd sBSwas$e a better
as sone action on the Na+, K+- ATPase or as

t
?%?ﬁéggﬁg%"%?%é@@%f AP A AR fmportant
L ORI 0 S B 5O S0 ot e
as anabollc and ant i gonadot r ophi ¢ conpounds. 15

suaitaplel fop prafyadmuiperagioassi nol i des
(2, 3-di hydroxy- 6- ket o- 7- oxa- 7a- hono derivatives) are

Deffferdne dsteroide, phidnthgrBwing eatpoigat] aarsd/6£CSvilH 4bR0¢adod atom
sone of themare inhibitors or stinulators of

?%D*Ia&@'d Wpaﬁ@te%atoﬁﬁ afene tp%]&"ted&‘ﬂo pos%@é’sf Hiﬂ‘erbﬁf‘ %h%k‘inacologlcal

97, 98, 21 . 6-Azaestranes are clai ned

2388408 ¢ %' 4 bl SeRfloRYRONXRIAGR A oqgaegﬂalt%reags

ence usefu congestive he

R yoaﬁégﬁé?%ﬁﬁ Lﬁﬁx%'%'é' starhg %h%ae‘t{l‘é%%%%‘ét ligfoged in JP
K. Razdan et al in J. Med. Chem, 1976, 19, 719-

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 Na*t,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 R. 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 DESCRI PTION OF THE I NVENTION It has now been found
t hat 3-am noal koxyi m no derivatives of substituted
B- honbandr ost anes and B- het er oandr ost anes neet the

PRRR DR OB EIVBRIOY, a0t Lo oo

conmpounds of the present invention have the general
Iohasim@w bpen GRind RRaO3takinballkheyi@iimo derigataveli vkedtituted
group sel ected anong CH2CH2CH2 m, 10 - CH( OR3) CH2CH2

B-holbR&ikdt@n &Hgnd B- heteﬁan&@'ﬂ%ﬁ'é@ ket the needs of prov1d1ng
CH2C( X)CH2 m, BCH2CH2 m, - CH2BCH2 m, - BCH2

HIENP o BRI 1o %‘%é%éon%aq‘ﬁf“%%ﬁé%ﬁlnec?ctlon he

ol's cate a

t$n°igé\m% %Pﬂie°31§§§eﬁ5‘r§¢e‘?%w%”ﬁwse 1S fe ool i1 °

group; X is oxygen, sulphur or NOR5; R4 is H Cl-C6
al kyl group, or fornyl when Ais BCH2§k2 m, -
CH2BCH2 m, or - BCH2 - , in whi Blis NR4; 20 R5 is
H or C1-C6 al kyl group;

R2-0 A
“N

wherein:

A is a divalent group selected among  w CH2CH2CHjyw
w CH(OR3)CH2CHgz m | w CH2CH(OR3)CHgy w | w C(=X)CH2CHj w
w CHoC(=X)CHg w w BCH2CHs | w CH:BCHg w | w BCHg w |
m BC(=X)CHy », » C(=X)BCH3w , » 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%

R3 is H or C1-Cs alkyl group;

X is oxygen, sulphur or NORS5;

R* is H, Ci-Cs alkyl group, or formyl when A is ww BCH:CHsw
~ CH2:BCHgz » , or w+ BCH2 w , in which B is NR%;

R%1s H or Ci-Cs alkyl group:

Rlis H, C1-Ce alkyl group or C2-Cs acyl group when the bond == in position

17 of the androstane skeleton is a single bond; or
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Rl is H Cl1-C6 al kyl group or C2-C6 acyl group when
the bond - in position 17 of the androstane skel eton

WO 2008/1¢i7m3| e bond; or WO 2007/ 147713 PCT/ EP200F¢ DBBRBBG055366

6 RL is not present when the bond in position 17 is a
doubl e bond; R2 is DNR6R7 or the group Y Z ~n NR
8 m5 with the groups D or Zlinked to the oxygen
atom Dis a C2-C6 linear or branched al kylene or a
B3igpotpreseat mhanidie bpnd gialnposiont A7 a5 Agloabihberd:
ring; R6 and R7, which are the sane or different and
RB? es BNRIRGH @ekgtoupphenyl - C1-C4 al kyl or when R6 is
hydrogen; or 10 R7 is C(=NR9) NHR10 ; or R6 and R7,
taken together with the nitrogen atomto which they
are |inked, forman unsubsti?uted or substituted
saturated or unsaturategzno rocyclic 4-, 5-or
6- menbered ring, option y \cont iQing anot her

het er oat om sel ected fromth consi sting of
oxygen, sul phur or 15 nitrogenf R6 and R7 are
optionally substituted with one or nore hydroxy,

B h e S o S RHBR FP B R wi (h-one or
B e D R e N AR T R P Fonatly

!:(%nnc%?rgin%ra phenyl ring;

R6 and R7, which are the same or different and are H, C1-Cs alkyl, phenyl-
C1-C4 alkyl or when R6 is hydrogen; or

R7 is C(=NR9NHR!; or

R¢ 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;

R8 is H, C1-Cs linear or branched alkyl, optionally substituted with one or
more hydroxy, methoxy, ethoxy, or C(=NR?)NHR!0;

R? and R19, which are the same or different and are H, Ci-C¢ linear or
branched alkyl group; or

R? and R0, taken together with the nitrogen atoms and the guanidinic
carbon atom, form an wunsubstituted or substituted saturated or

unsaturated mono heterocyclic 5- or 6-membered ring optionally containing
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20 branched al kyl group; or RO and R10, taken together
wWth the nitrogen atons and the guanidinic carbon

W@ L@M14T70F m an unsubstituted or substituted saPCF/BRPIA7/055366

or unsaturated nono heterocyclic 5- or 6-nenbered
ring optionally containing 2007/ 147713
PCT/ EP2007/ 055366 7 anot her heteroatom sel ected from

t he,grqup consi stin f. oxygen, sul phur. .or _.nitrogen;
Huipdey e o i reloct it f B siodp cbanE g of 9¥pig Blphur or
bond; Y is CH2, oxygen, sulphur or NR11l; 5 R' is H,
CLregeal kyl group; n is the nunber 0 or 1 or 2 or 3;

mis the nunber 0 or 1 or 2 or 3; the synbol - in

Pomi 4 Corts: iTedrsor hiredepeddekyleye ox sssingleebard;doubl e

bond, and when it is a single exocyclic bond in

VasiCHYky&én, silphsirand NROy R single 10 bond. Were
t he conpounds of forrmula (1) can exhibit tautonerism

kpﬁkjﬁr@yk%zﬂkghggﬁﬁﬁded to cover all tautoners; the

I nvention 1nc thin its scope all the possible
st.ereoi soners, Z_and, E |[soners, optical isoners (R and

Byls than 10 B 1% 3t he metabolites and t he

met abol i ¢ precursors of compound 15 of forrmula (1).
ﬂl@ﬁﬁwﬁéﬂﬁga¥ﬁﬁ@éhﬂwg@wfécceptable salts are included

in the scope of the invention. Pharnaceutica

tloec epindbl e==3alrt positwnsal T ss,whidehenddratlyy, & héngle or double bond,
bi ol ogi cal activity of the base and are derived from

§1§a hnﬂf&gmshm%ﬁ@%eloegélﬁabbﬂd @ﬁgﬁﬁi@&iﬁ@p&% a&H&hor B single

as, e. g., hydrochloric, hydro 2 romc, sulfuric,
?Q&iphori c, nitric, fumaric, succinic, oxalic, malic,
artaric,

Where the compounds of formula (I) can exhibit tautomerism, the formula
1s 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 (I).

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-
bromic, sulfuric, phosphoric, nitric, fumaric, succinic, oxalic, malic, tartaric,
maleic, citric, methanesulfonic or benzoic acid and others commonly used in
the art.

The Ci-Ce 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.
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mal eic, citric, nethanesul fonic or benzoic acid and
others commonly used in the art. The Cl1-C6 al kyl

wQ@e@ap41ey be branched or linear chains or cycPCTEP2007/055366

groups, e.g. nethyl, ethyl, n-propyl, i-propyl,
n-butyl, t-butyl, cyclopentyl gor 25 cyclohexyl. WO
2007/ 147713 PCT/ EP2007/ 055366 8 The C2-C6 al kyl eni c

PhRHE FE R R BSDRINRLy bl RERRARIELE Tinefi WhaBld £ Sylene,

nmet hyl propyl ene, di net hyl et hyl ene. The C3-C6

Bpeesaylepeeni ¢ greRyeRfy be &tERBSLBp\PMEne,  methylpropylene,
cycl obutyl ene, 5 cycl opentylene, cyclohexylene. The
dn&hhydethylemeoup may be branched, |inear or cyclic

chains and preferably are acetyl, propionyl, butyryl,

whyaloayd, @%Ha@%&% %apbm%& &%E%Q%@@p_bwgg i_%c(lz?_%utylene,

sel ect ed anong m,

5 - = - Preferably R6 and R7, which are
%%QQQ%HQE%F%EgﬁFg?XA%geare sel ected between H and

- kyl..In the context,of th resent inventiaqgn.
TBeabaitt CthoSiaiAtagBRT copr BEUIRGR: TS dotyge: hains and
nmet abolite and netabolic grecursqr, nanelﬁ)a compound
preferadilsnara acetyluwpiaphomeds basenlimisalybroystbngptane-carbonyl.
nmet abolic reaction, but 15 substantially naintains or

Prefeealsles Ahdasphateoned| aghasd aetCNiCH.CHanpl es BREH2CHa w |
nmet abolites or nmetabolic precursors are hydroxyl at ed,

GABTIXX) @B s ol RhoaEHgWy cosyl at ed, gl ycur onat ed,
nmet hyl ated or denet hyl at ed oxi dated or reduced
g%tie}(z%lgr\’l%ﬁsaﬁ& E&t‘%vhcim?g g Bfnd OF H}fke%en{/yare selected between
H and C:-Cs alkyl.

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;



20 Sone conpounds of formula (1) can al so be prodrugs

of the active forns. Preferred exanples of specific
w@eowpouriads (1) of the present invention are: ¥EV/EP2007/055366

3- (2- Am noet hoxyi m no) - 6- aza- 7a- honoandr ost ane-

7,17-dione hydrochloride; (Eg2)

3-(3-N- Met hyl am nopr opoxyi m no) - 6- aza- 7a- honbandr ost an

%} éFIEO@ /]g%rggggmy o(xghg n aZZ%O {-h3 Lo drostane- 7,17-dione

%&3 (R) - Pyrrolidinyl]oxyimno-6-aza-7a- honbandr ost ane-
marygicone fumarate; (E, 2)

3- (2- Ami noet hoxyi m no) - 6- aza- 7a- hono- 7- t hi oxoandr ost an
68,71 B-(2ohminbgtiosghhord) deazd 7athatho-7-thioxoandrostane-17-one
3- (2- Am noet hoxyi m no) - 6- aza- 7a- honopandr ost ane- 17- one
Hiydhoshd@r i de; (E, 2)

3-[3-(R) -Pyrrolidinyl]oxyimno-6-aza-

EpARrRaLe %@g?d fg’f% %%%?é%ﬁﬁ%f?&@%m% ost an
- 0 ; (E 2) 3-
ﬁ@y%iﬁf @?)?ﬁdﬁﬁu di %ylrlogxyio:r: ng) ( aZ)a- 6- f or nyl - 7a- honoan

ro;t one hyd chl ori de
;[)ré ]A‘mrﬁbémy mlﬁy) 6@izas ta-homoandrostane-17-one

7a- horm 7-(Z) - hydr oxyi m noandr ost ane- 17-one
Hildrdeodthloridde; 15

3-(E, 2)-(3-N-Met hyl am nopr opoxyi m no) - 6- aza- 7a- hono-
(A783 @ﬂﬁﬁﬁ&éﬁﬂo&?rmﬁﬂﬂ@ﬁa@@%ﬂxﬁypﬁﬁ MBMO‘%E&&EN one

3-(E Z)- [3-(R-Pyrrolidinyl] oxyinino)-6-aza-
ﬁ {b%ﬁg rlge(Z) hydr oxyi m no- andr ost ane-17-one
%r oC cforl de;

(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,7)-(3-N-Methylaminopropoxyimino)-6-aza-7a-homo-7-(Z)-hydroxyimino-
androstane-17-one hydrochloride;
3-(E,Z)-[3-(R)-Pyrrolidinyl]oxyimino)-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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(E, Z2) 3-(2-Am noet hoxyi m no) - 6- aza- 7a- hono-
7-(Z) - met hoxyi m no- 20 androstane-17-one

woydroehidri de; 3-(E 2)- [3-(R) -Pyrrolidinyl] PCI/EP2007/055366

oxyi m no) - 6- aza- 7a- hono- 7-(Z2)-nethoxyi m no-
andr ost ane-17-one hydrochlorigde; (E 2)
3-(2- Am noet hoxyi m no) - 7a- aza- 7a- honoandr ost ane-

‘ZFQ?; é%g@%g%gégﬁpllﬁ%{c&%%ﬁmmo%%75%214 %nhomoandrostane 7,17-

3- (3- N- Met hyl ami nopr opoxyi m no) - 7a- aza- 7a- honoandr ost a
ﬂ]é’n? }!Iyﬂro@]il%ﬁ]éiehydr ochl oride; (E, 2

3-[3-(R) -Pyrrolidinylloxyi mno-7a-aza- 7a- honoandr ost an
€E,Z7 31[3- @) dPerrohigltryd pixtyomi e 7 a S z6E] Zhomoandrostane-7,17-dione
3- (2- Am noet hoxyi m no) - 7a- aza- 7a- honoandr ost ane- 17- one

Hydroemlaiee; (E 2) o
3- (3- N- Met hyl am nopr opoxyi m no) - 7a- aza- 7a- honoandr ost a

p%,Z?é) @F§m1ﬂ gﬁnﬁlo)(ﬁt Qa a homoandrostane 17-one difumarate

rro oxXyi m no- 7a- az

{@Z?%”@%S%f‘hﬁgﬁmm%%a% 2 S B ons

ndrostane- 17-one hydrochloride; (E, 2)

difpmaxgteroet hoxyi m no) - 6- oxa- 7a- honandr ost ane-
7,17-dione fumarate; (E, 2)

@, 72 383+ ) e harwitliriyi by i@ 7 Fazh shohndroasitlangane-17-one

6, 17-di one 15 hydrochl ori de;

QFEudardtd;3- N Met hyl am nopr opoxyi m no) - 7-oxa-

7a- honoandr ost ane- 6, 17- di one_hydrochl ori de; (E Z) 3-
%EQ’,?@%I;Smﬁ%z‘rghﬁﬁlﬂlfb’%ﬁxﬁiﬂb‘!7Zfa%§‘7a7-i’6y§¥9ﬁpﬂlﬂ5&%ta%%stane-
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)-Pyrrolidinyl]oxyimino-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]loxyimino-7a-oxa-7a-homoandrostane-7,17-dione

hydrochloride;
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hydrochl ori de; 20 (E, 2)
3-(2- Am noet hoxyi m no) - 7a- oxa- 7a- honoandr ost ane-

wQ@207Adi7onhe hydrochl oride; (E, 2) PCT/EP2007/055366

3- (3- N- Met hyl ami nopr opoxyi m no) - 7a- oxa- 7a- honoandr ost a
ne-7,17- dione hydrochloride;,(E 2)
3-[3-(R)-Pyrrolidinylloxyim no 7a- oxa- 7a- honoandr ost an

Bt et rRBe Ry PP e n R AT A Fone
3- éz Ami noet hoxyi m no) - 7a- oxa- 7a- honoandr ost ane- 17- one
hydrostimédede; E, 2)

3- (2- Ami noet hoxyi m no) - 7a- honoandr ost ane- 17- one
Hyd) 8Bt SmiiesthpEyifhind)-7a-homoandrostane-17-one hydrochloride;
[3-(R)-Pyrrolidinyl]oxyimno-7a-honoandr ost ane- 17-

QD%) By[cF @FP@irbHEiny RxyEnélo-7a-homoandrostane-17-one hydrochloride;
(2- Am noet hoxyi m no) - 6- oxa- 5p-androstan-7,17-di one

cll o
Q&’ ?%% By G holiFirtne) 6 o3 apdrostand? A7 dieng bgiroghlorides
dr.o
O 2 P Hay o s iavaepdrestan . gione
hydrochlorlde (E,2)-3- [3- (R -Pyrrolidinyl]
bx¢raehkaide- honbandr ost ane- 17- one hydrochioride; 10
(E,2)-3- [3- (R-Pyrrolidinyl] oxyimno-
& Ho Bo@nAniabethexyindin i hoydmedrbamindel 7-one hydrochloride;
(E Z) 3- (3- N- Met hyl ami nopr opoxyi m no) - 6- oxa-

pﬁ@namﬂ] okzrlm‘ijﬂl@!ﬂﬁh&%ﬁﬁﬁé}@staﬁé:- 1%)oris hydrochloride;
[3 (R -Pyrrolidinyl’] oxyim no-6-oxa-7a-honoandrostane-

{]%%E)Sd@o{fg %ﬁﬁggﬁhﬂl(oﬁ?nmh%g B: h%r)r(lgam;rosﬁ%rrlr%-&g- ne ]inédrochlorlde,
L0, ol ort de: (£ 2)3: (2. any noet hoxyi o)
dione fumarate;

(E,Z) 3-[3-(R)-Pyrrolidinylloxyimino-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)-Pyrrolidinyl]oxyimino-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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hydrochl ori de; (E, 2)
3-(2- Am noet hoxyi m no) - 6- azaandr ost ane- 7, 17-di one

whywroetiidri de; 20 (E 2) PCT/EP2007/055366

3-[3-(R)-Pyrrolidinyl]oxyi mno-6-azaandrostane-7,17-d
one fumarate and the corresppnding pure E and Z
isoners of the EZ m xtures reported above and the S

j neoi sopers.of. tihe R di astereoi,soners r rte .
Bt PR e Son B R LR 1 EP i fmarate
faoll owi ng pure E and I somers have been prepared: 25
(@) 3-(2-Aminoethoxyimino)-6-aza-6-methyl-7a-homoandrostane-7,17-dione
3- (2- Ami noet hoxyi m no) - 6- aza- 7a- honoandr ost ane- 7, 17- di
bpédrdchhendé¢ e; WO 2007/ 147713 PCT/ EP2007/ 055366 12 (2)

3- (2- Am noet hoxyi m no) - 6- aza- 7a- honoandr ost ane-7, 17-d
eng fumarate; (2
3-(2- Ami noet hoxyi m no) - 6- aza- 6- met hyl - 7a- honobandr ost an

T A Hi - ol 5. . -1

) 2 KBl AR AT PE A I8 R o Mo moandsontime 7.4 dione
-7,17-di.one hydrochl oride. The conpounds of Formul a
FY;Q Beprepared fromreadily available starting
material s usin% the foll owi ng general nethods and )
bhecexpeands of Hpnmulse (Rpprasc Pat srenarad {her @eagiy cayailable
or preferred experinental conditions 10 (i.e. reaction
ttenrpegamnatedalst using thel fdlosfingeggrentb mahbie mnsl, petcedhires. It
are given, other experinmental conditions can also be
UsBhe Miphr@emted Qﬁém_ﬁrétt?ﬁﬁﬁl or GREFFHER ERBGE tal conditions
conditions may vary with e particular reactants or

0 0 -
B SERL o Pride bRy M BT RELS SRR B G R e given.

rocedures. 15 The j.nvention furfhermre provides a
B‘#@&%@Wep@ HEHEPEE | SR aiso Bribsinddlles gehrvgpe stated.

formula (1) starting from conpounds of general
Optimum reaction conditions may vary with the particular reactants or

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 (II)
R4

1

11
where the symbols A, R!, and = have the meanings defined above by

reaction with compounds of general formula (III)

R20NH, (I1D)
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formula (I1) R, OA Il 20 where the synbols A Ri,
and 7---- have the neanings defined above by reaction

wawrao1¢onpounds of general formula (111) R2ONHECT/EP10P7/055366

WD 2007/ 147713 PCT/ EP2007/ 055366 13 where R2 has the

meani ng defined above, in theformof the free base or

of a salt, such as, for exarrp3l e, di hydrochloride, in

apol ar_ sol vent, such as_ di oxane, tetrahydrofuran,
wheregRidtasobhpemnpanig definethabovetindhelfory gfthe free base or of a
di met hyl f ormam de, pyridine, water or their m xtures,
adlt a stielpey, dburexaimplangiihgdfachhordde; andpblee r eddluent, such as
tenperature. The reaction can be carried out in the

RS 88C 8effahddBE®@an S UCH dasefiskyeih Ohe PALABREhYIN ethanol, N,N-
hydr oxi de, sodi um or potassi um carbonate, sodi um or

AOLATRIIL N ROTRARBON o U A AGL s, SHSN Bperature

oric acr robrom c aci acetic ’acid,
of a salt, such sodj.um or pot assi acet at e, .
Sl 8o e d Fh g RE LR AP BPerat s daeubgRon can be carried
di pot assi um hydr ogenphosphat e, sodi um or potassium .
dithydr Se hpeisshatle 2 Lasmotids asf sqfeney & pefeasiuan (hydroxide,
where the synbols A, Rl and =--- have the neanings
sefinnedr abowssiumnrdrbandte, BNRAGRI oppotdseignduplrygecalponate, or
NR8 15 m
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,
disodium or dipotassium hydrogenphosphate, sodium or potassium
dihydrogenphosphate.
Compounds of general formula (I) where the symbols A, R! and == have
the meanings defined above, and R2 is DNR6R7 or the group
Y-
S A
NR®
m

where R7 or R8 are C(=NR9NHR19, where R and R0 have the meanings
reported above, can be obtained from the corresponding compounds of

general formula (I) where R¢ and R® are hydrogen, by reaction with

compounds of general formula (IV)

TC(=NRY)NHR!® (IV)
where R9 and R0 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-
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where R7 or R8 are C(=NR9)NHR10, where R9 and R10 have

the nmeani ngs reported above, can be obtained fromthe
w@onraspondi ng conpounds of general fornula (POT/HPRINT055366

R6 and R8 are hydrogen, by reaction with conpounds of

general formula (1V) 20 TC(=N39) NHR10 (1V) where RO

and R10 have the neanlngs reported above and T is a

[l e B A A Tl §w$§a‘f%%¥¥rﬁld§ water or

sol vent, such as di oxane, tetrahydrofuran,

by mARtEes pat) BPIOTCDSBESE ranging rﬁé@fﬁoﬂy e@ham@l the reflux
nmet hanol , et hanol, N, N-di nethyl formam de, water or
tdmperamm,uop‘sipnaﬂyain ghpepedsenee rangi hgsér encld & aodium or
the reflux tenperature, optionally in the presence of

Pot@sRim IERoRisles BAEINT O in &) Qli 8GS 166 Ry QX AE.,
trlethylan1ne dlethyllsopropylan1ne 5 Cbnpounds of

in fof)% eRefdl %forrﬁ‘& ?ﬁb ngd ab9y b%an be prepared

pre are ting from nown COﬁ'pOUﬂ S Wltﬁ prope

functi opal i inthe differe 0Si from

Koecam Fhavd raBpaLedh ROt aubPe B dEnati T the different
exanpl e, 3(3,17(3-di hydroxyandr ost-5-en-7-one and

BoStIayer éwam@mﬁrcsaﬂﬁ wvaxétb&e swapamds; schopolpidexample,
al ready reported in the literature, such as, for
8RAmptdhydfoxyandrost-5-en-7-one and 3[5-hydroxyandrost-5-en-7,17-dione
3,3:17, 17- bi s(et hyl endi oxy) andr ost an- 6- one,

@ﬁfﬂl\a}ﬁﬁ gg@gﬁg@%ﬂ@%@%mﬁnﬁpﬁ% ggé@t%ﬁ%%ﬁdag Porexample,

?{Sef’%??éogs%&geﬁgf{&srﬁrfm ziéy ﬁaor}&; othr 9(2 “h rZXgQEdr\?stane 3,17-
1990, 33 1-10 f I

gfocsl@eg}ﬁgsrewg&eédﬁbé 3 Mvgdinesl ’o‘gp%a’eo&i“?’%t? G, 4600,

conmpounds is an 15 exanple, not limting the scope of

BA&L ny 816, 7 i (atbplandéeksien dous Sotn- Tperepirenvited hof Pui-Kai
conpounds (I11).

Li and R. W. Brueggemeier, JJ. Med. Chem. 1990, 33, 101-105), following the
general procedures listed below. The above reported list of compounds is an
example, not limiting the scope of the invention, of reported methods of
preparation of compounds (II).

Compounds of general formula (II), where A is w C(=X)CH2CHs» or
m CH2C(=X)CHz » and X is oxygen can be obtained from the corresponding
compounds where A is s COCHzw 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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Compounds of general formula (I11), where Ais -
C(=X) CH2CH2 - or - CH2C(=X)CH2 - and X i s oxygen can

wheooohsdaihed fromthe correspondi ng conpoundsPEITEP®0A055366

is - COCH2 - is transfornmed to the correspondi ng 20
cyanidrin, followed by reductjon to the am no al coho
and final diazotation of the latter. The cyanohydrin
an, be obt ai ned by reactjon wi.th sodiu . pot assi um
AHTRETT AL (e dERORR Y AOthEr YRty it o SRR LA ¢ 2cetone
acid_or_ acetic_acid, in a solvent, such as ethanol, .
ey el i Hetthel Puesescedel andiase, ricBnas ofodingy orapotassium
m xtures, at a tenperature ranging form0O Cto room
hpdpeiidd,umea sotvemt, W12 @8 7thavisll 3iPCTiERIOOAhOEBk&Ide, water
15 treatnment of the ketone wi th anot her cyanohydrin,

5+ Gheast BBEIrORRXtUEBANONYEr tHb chAnbedih eS8 @sOh sblvent, at a
base, such as sodi um or potassium hydroxide, in a

gég%é(?&tturé lﬂﬁﬂgig% {E)%H?BQJG ir8§ﬁ”€em8éﬂ£%£%'ﬂ% fcgﬁil/%f}irdﬁfin can

or one elr m>§ ures, or int cyan
ifself as.a lvent, at a.§ tenperature.r.angin ormO
elsDebd B Ted D aetknSieat, GEROY AP S TR ghpgresence of
obtai ned by treatnment with cyanotrinethylsilane in the
prleydnesider basq losveschyhpdrassis of she svsbeter.
hydrol ysis of the silyl ether. The reduction of the
Thamelyctiom of oh¢ beanchydspaodhagoardspondinpoiiaine aicohel can be
carried out by catalytic hydrogenation, either with

PHHQDRUtLIBY Qftalytic HYyRYSERARsh, t ERASE 8KitRORYHEALIS gas or in
in the presence of a netal catalyst, such as Pd/C,

g&‘gﬁﬁ%ﬁt %rﬁtgtgéer% coftdi 1eHS yn{\';t/@%( lrgs 5‘? g%fe%’blngaattglggt,aguch as

osphi or ¢ xadi ene can be us
ydr o transfer reagents. h eacti on.can be .
BUR 38t P 19/ Gol dartancsu kel FEPIERANGI dormate, sodium
et hanol, nethanol, ethyl acetate, dioxane,

heperimsphatfeurraeycletmeidierac¢an baluned Bis hydrogen transfer reagents.
di met hyl f ormam de, water or their m xtures, at a
Taopenation eahangeamgidd ot in a solvent, such as, for example, ethanol,

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)CH3CHs » or w CH2C(=X)CHj w
and X 1s 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
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O Cand the reflux tenperature, at a pressure rangi ng
from at nospheric pressure to 10 atm The reduction of

w0 b@7ayandhydrin can al so be carried out w t hPEI/EP2007/055366

reduci ng agent, such as lithium al um nunmhydride in an
inert solvent, such as diethyl ether, tetrahydrofuran
or di oxane, at a tenperature 20 ranging from0O C and

the reflux te rat.ure. The di azptation. reaction of .
91ge b TR Shot 4lo P et MEERYISHYGRIS Yoter gargepf their
formula (I1), where Ais - =X) CH2CH2 - or -

oRpres) @Hp temPREA I SaBg rg @R Ce reaRy terapeAtus§-t h
sodium or potassiumnitrite in the presence of an

@ointhouswdsh afs sengrhlir fexmbledr dh| owhereor theetsubsatiaht A s
in a WD 2007/ 147713 PCT/ EP2007/ 055366 16 sol vent,

Sl CI=R3CHL O8N0k, ofli ax@PBC(EKIEHDW Sihd OXi deox @il cal also be
one of their mxtures, at a tenperature ranging form

. t .
Pryhos, 000 L AIRSLEY R AP R SoRBeB B OELAL e
PR gDt el P e RE SRR LA Lovis
di azonet hane _or trinmethylsilyldiazonmethane, in the

pelds srele agf BRs Ebafp.sin asplyensusichngs pirsthed 2they, reprahydrofuran

sol vent, such as diethyl ether, tetrahydrofuran or

dir dixldoomeétiame, ata aetpepatakurangiagdirng {70 -ail €he reflux
and the reflux tenperature. 10 Conpounds of general
fahpeautd!), where Ais - C(=X)CH2CH2 mor -

CH2C(=X) CH2 - and X is sul phur can be obtained from

=X)

CARAGE L P S TRTERR 40, 5 BERENER - o
L e G LR T S Ap—
the reflux tenperature. 15 Conmpounds of general

orenelAaig | ) C(REB26He ~s utys v Qe (=K)CH2 » and X is oxygen by
reaction with the Lawesson reagent or P2Ss, in a solvent, such as toluene or
acetonitrile, at a temperature ranging from 0 °C and the reflux temperature.
Compounds of general formula (II), where the substituent A
is w C(=X)CHyCHz » or w CHyC(=X)CH2w and X is NOR5 can be obtained
by treatment of compounds of general formula (II), where A is
~w COCH2CHz » or w CH2COCHz#» with compounds of general formula
H>NORS5 where R5 1s, 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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Is - C(=X)CH2CH2 - or - CH2C(=X)CH2 - and X is NOR5
can be obtained by treatnent of conpounds of genera

wo oA 1), where Ais - COCH2CH2 - or m QM2IZEEHR7/055366

wi t h conmpounds of general fornmula H2NORS where R5 is,
as defined above, in the formof the free base or of a
20 salt, such as, for exanple, hydrochloride, in a

spl vent ;such as.dipoxane,. tetrahydrofuran,. . .

30 i RSl B O gt A, BEdiehRamic Reg, acetic acid, or of a
di met hyl f ormam de, pyridine, water or their m xtures,

sdlt asuidnpe patdinm oritgpsiyr pephade.cooshgny oo PSSt phosphate,
tenperature. The reaction nmay be carried out in the
pgrsedanoe @f difpasssiusuchydsogogihospbatepotsagdsimmm or potassium
hydr oxi de, 25 sodi um or potassi um carbonate, sodi um or

AR sEaHpRYsHhagencar bonat e, or WO 2007/ 147713
PC%?EP%OO7/055366 17 of an acid, such as hydrochloric

@8. ou@(ﬂr gpﬁr 0 ferﬁ?i q‘lorlﬁ‘ﬁﬁiti @IIECi\ghePJ 91f1e a g}lﬁ@éﬁuent A is

such as sodi unTor potassium acetate, sodi um

po [ hosphat e, , di spdi.um,or. di pot assi u .
R G geEiBE Ahac £ s uAPGHIBb: dEEPUnfomponds  where A s
di h d&&ﬁg&&hosphate. 5 Co owpds of general fornula )

er OIN CtheThmsri tuddl=2GNNARV)Eborpcip whiche iW is H,
be obtai ned from conpounds where Ais -

C6NhHRWY IHDEH2reatarent GHEAC( NNbERS, Ckizch |, ad nsodiumh oRWpbsassium
H, C6H5, tosyl by treatnent with a base, such as

ﬁ?gfddﬁa&f sRALAS Yru bt AR XEIRx1 GO Th U KlvAat aj&hUlY ethanol,
ethoxide in a solvent, such as ethanol, 10 butanol,

t ano 21 €l he [.Qk: 10 : < 0 - )

BEPEEC o LB e Mok ol hsiom e

angi ng fro and the ref|lux tenperature., The nme
Pathtesidn 1Eaﬁi\@%8pé‘rtf%rtﬁ%’d’e%ﬁ‘#er%¥gﬁﬁ TageitC angghe reflux
as |ithium al um num hydride in tetrahydrofuran, sodium
tsymapetsdnohy §he deme neechanolanobeepdrdponed optthoreducyng mgents,
the presence of a
such as lithium aluminum hydride in tetrahydrofuran, sodium
cyanoborohydride in methanol or ethanol, optionally in the presence of a
Lewis acid, such as zinc chloride, or sodium borohydride in methanol or
ethanol, at a temperature ranging from 0 °C and the reflux temperature.
Compounds where A is w C(NNHRWY)CH2CHs » or
w CH:C(INNHRW)CH: » , in which RW is H, C¢Hs, tosyl can be obtained by
reaction with compounds of general formula (II) where A is
w COCH2CHz » or w CH2COCH2w with compounds of general formula
HoNNRWY as a solvent or in a solvent, such as ethanol, dioxane,
dimethylsulfoxide, water or one of their mixtures, at a temperature ranging
form 0 °C to reflux temperature.

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

w CH2CH2CH2w , can be obtained from compounds where A 1is
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15 Lewis acid, such as zinc chloride, or sodium
borohydri de in nethanol or ethanol, at a tenperature

wo 200git#J13 rom 0 C and the refl ux tenperature. PCI/EP2007/055366

Compounds where Ais - C(NNHRW CH2CH2 - or -
CH2ZC(NNHRW CH2 m, in which RWis H C6H5, tosyl can
be obtained by reaction with conpounds of general

TSSO B s onf a1 (IR biaetg b catalytie

solvent or in a solvent, such as ethanol, dioxane

By dheageppsions b erampler wiith Ragies - Mickehan g’ selvanfrsaish ag ethanol,
a tenperature ranging formO Cto reflux tenperature.
Ranpoundsoxaimegenenal hntomés 4tld Yfempeeatirehenging form 0 °C to
substituent Ais 25 - CH2CH2CH2 -, can be obtai ned

féfhuR conpRUNEE e MIREpAulds WRe2OO0X /13 447/AB(CH,):-sSICH2CH, w or
PCT/ EP2007/ 055366 18 OW [ S( CH2) 2- 3S] CH2CH2 or

%%[S@Hz % A1 B¥n G %'bilzhh‘éfivf}%dﬁe%gﬁﬁﬂt 40PombBlinds of

exanpl e ney Ni ckel '1n a so suc

Eemael dpumih Q) RCTE ?8 & gl #réﬁé&ﬁg%@@m v with

n%ou ds_ where Ais - ([ S(CH2)2-3S]CH2CH2 - or

%{ Shp)ymd 9] Lepps acehnswd 66t BFnEe(yin @a@@hvsnt,owch as
corrpounds of general formula (Il) where Ais -

@EThZCether, o¢trahGHIOOEND or didteme, HE(LCridthRedBhramdnging from 0
Lewi s acid, such as BF3.Et20, in a solvent, such as

mghaythe%hg& tehRJ-@Ru@r of uran or di oxane, at a

terrperature ranging fromO C and the refl ux

AT S SRR, SRR Akl (Hobsients
RS PLIR R DUREH, £oh s AR, cane

- or - - by reduction with a netal
h]g/@rm@t&g, from compounds of general formula (II), where A is

w COCH2CH2 » or w CH,COCH2 » by reduction with a metal hydride, for
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, PtOg, 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(OR3)CH2CHz w , w CH;CH(OR3)CHz;» and R3 is Ci1-Cs alkyl

group, can be obtained from compounds of general formula (II), where A
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exanpl e, sodi um borohydride or |ithium
al um ni umhydride, in a conpatible 15 solvent, such as
woreaoasoly et hanol, water for the former reagePCT/BPH07/055366
di et hyl ether or tetrahydrofuran for the latter, with
sodiumin an al cohol, such as;q ethanol or propanol, or
by catal yti c hydrogenation, such as Pd/C, Pt02 Pt

BearORTEIRGN, CﬁSL%QQF@H%@WaCZ?%{“ isofaigogen. with

tetrahydrofuran acetic aC|d N, N

e mBPRIIS of semerad fornawlsy Rir Gh@rherw i 2deavipg ggapp, such as,
reactions can be carried out at a tenperature ranging
faromeRa@pdeid thbroef Ihontenpedat urmesylakya predsemsilfonyloxy,
rangi ng from atmospheric pressure to 10 atm Conpounds

@ﬁﬂggﬂﬁﬁ@dhafn@gmfbﬁylbky) ThehesRtioRecsn et 4ment Suf ini § solvent
- CH(OR3) CH2CH2 m, - CH2CH(OR3)CH2 - and R3 is Cl-CB

g‘éﬁg%‘%ﬂ%‘?ﬂ& %ltlﬂer(’ qﬁg&fﬁ?\,ﬁﬁ g?‘téf%’kg’a% %8% i%@lﬁ@t@ﬁ)x%thane N,N-
%;%%15 e(? 6 qfﬂl}%@'yf%ﬂwg:{gﬁuewt or %% offtigturgs, at a

general fornmul a R3-LG where LGis a |l eaving group

kqreperpdure rargiagdipmd) °C mnerdie neflowoiempriofure oprionglly in the
p-tol uensul fonyl oxy, trifluoronethanesul fonyl oxy. The
peaenconfcababe sath hedfoutxamphe, soldvemnt ob pstudsias hydroxide,
di et hyl ether, dioxane, tetrahydrofuran,

dodBudi %@t]&%)él{ﬁhﬁ@%%rb(%a{\ée dbaRIA YL HRRIHESR, hydrogencarbonate

di net hyl sul f oxi de, toluene, or their m xtures,

%&HBE{ %ﬁf :j}goecagﬁﬂgﬁ gﬁrdﬁr (féms%dghlﬁngr &)lagasrsﬂrlnu eth%x1de sodium or

era esence o

such as, for exa odi umo pot.as r ox
ARt KON T A ST (R N

hydr ogencar bonate, 10 sodi um or potassi um hydri de,

satilgmagr pp@tsasgnumdm hd%kedecacsoai gamobe qwm@ﬁsputnalso In a
tert-butoxide, and, optionally, of a salt, such as,
oktwexamtl ergasiediddivart, pohdsshsm ﬂoodiedampme diehlbﬁfb@l@thane,
can be carried out also in a

chlorobenzene, toluene, hexane, and water, in 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(=X)CHe w or w C(=X)BCHzaw and B and X are oxygen can be
obtained by treatment of the corresponding w C(=X)CHz ~ 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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m xture of organic solvent, such as, for exanple,
di chl or onet hane, chl orobenzene, toluene, hexane, and

W@R0e114771h t he presence of sodi um or 15 pot assSPCNEP2007/055366

hydr oxi de and a quaternary ammoni um salt, such as, for
exanpl e, tetrabutyl anmoni um chf oride or brom de or
i odi de or hydrogensulfate, at a tenperature ranging

fromOQ and,t.he flu t erature of .the,mxture.
eBR R G Bhe %F%?%‘ﬂ’p?ﬁturﬁh%wéoreﬁév i 16 Fresence of
substjtuent. Ais_ 20 - BC(=X =X) BCH2 -
anfuffenngush ape Grygam chﬁdmen@)b?whﬁé@ &ygomp@an%n@f general
of the corresponding m C(=X)CH2 derivatives with

frenoudad@D, veerh the sutttisgent petsoxt BE(EX) Pblox yard d and X are
such as m chl oroperbenzoi c acid,

PRFfOtdainf 1068 OB edbtaimel do;ortr@@trr@é@taw aC 5aledtd-6- 561@1 B seco
reacti on can be carried out in a solvent such as,

?ﬁ&fﬂ%&&ne er%&t%«%r Q%%Bhé&ﬁun‘fhtk&f\?%ﬁr%% | gﬁlﬁ?@? lc%f an acidic

elr mxtures a tenperatur

CT/EPZO/ 53 ran fromQ C and the reflux
R AL ALt PeiaT) S e e derdun Gres B ey ithined by

such as di SOdI um hydr ogenphosphat e. Conpounds of

trepbmgnt {efr nhrandroptenenh deEveiges ubsttibt ueaene ¥ ppotassium
BC(=X)CH2 and B and X are oxygen can al so be obtai ned

byrrh o pgh matet orafodau - petieddeaci d B seco 5 androst ane
derivatives wi th sodi um borohydride foll owed by an

aehfficunds’ &5t "Berab- fotRofr adiTH ByRefo @lﬁ‘@r Q8bdffuent A s

derivatives can be obtained by treat nent of

d
PR o L"’é?“%?%er. ‘saale: rdias ol firoegn and X
f of rrule@_é; I )bsrgg% ed;ge SUb%tlértgu@ 7Mr@xp@4n}rg)androstane

hydro en and X 1is oxygen can be obtai ned by treatnent
dem@au@es withdrior yexampben dp0éiland,4,6-trichloro-1,3,5-triazine, tosyl

chloride, P2Os POCls, HaSO4 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
is » BC(=X)CHs » or w C(=X)BCHsw , B is NR* 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 » BC(=X)CHs » or w C(=X)BCH; ~ , B is NR* where R4 is hydrogen and
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derivatives with, for exanple, SOCl12,
2,4,6-trichloro-1,3,5-triazine, tosyl chloride, P205,

wePA013477HSO4 in a sol vent, such as toluene, PCT/EP2007/055366

di chl oronet hane, pyridine, depending on the nature of
the reagent, or the reagent cgn be used 15 as a
solvent, at a tenperature ranging fromO C and the

ef l ux tenperature, optignall | owed .

R sourouns B Badal St R g s where 1O s
hydr oxi de, sodi um or potassium carbonate, sodi um or
eV aRS | SHRMRY diUsHe A6 arfbb riaanpler | rloga, apFaieo, pRAa, gimesyloxy, p-
in a solvent, such as nethanol, ethanol or water or a
mlxnensdfafylote tsHlubrenietbahesulfinydoxR lhe mpartatnucan be carried
ranging fromroomto reflux tenperature. Conpounds of
genenaly servauk asddH )as \Whethe 1t BhesUREbkAME NtethahV@rofuran, 1,2-
BC( =X) - or - C=XBCH2 m, Bis NR4 where R4 is

CH2
gﬂﬁ%o@k%ﬂ%afnegrN%-ﬁ%tgﬁ%’%ﬁéMﬂ&& aﬁﬂegérlg@tf@)haggt ene, or

treat ment the’corres I'ng conmpounds’ gener a

hydr ogen and WO 2007/ 147713 PCT/ EP2007/ 055366 21 X is
yperituye.t ppieenpdurniasths pyesmcal off or basea Fehy a3, {eprample,
LGis a |eaving group, such as, for exanple, chloro,

bodinm or padoassiesyhpasoxige, dooiwanetipderyluoxycarbonate, sodium or
trifluoronethanesul fonyl oxy. The reaction can be

£8¢AsERAN RYdrdgenBaSRInkea! sS8ikth asr HPoBhdWhnLHiRkide, sodium or
di oxane, tetrahydrofuran, 1,2 5 dinethoxyethane,

Dl At A AT TR I (B0 ! UERCopinally, of

r ures, a ure ranging
the refl ux enperature, optionally.in.t presence. of
3 sglfs auch @éh%oéﬁxaf’[&?lee%‘ﬁﬁ’e?r PUGERLR 6?‘%@& Théigagtion can be
hydr oxi de, sodi um or potassi um carbonate, sodi um or
potragh own alpdr by en caikbaereaioé, orgadiumobrenpotsaski asn for example,
hydri de, sodium or 10 potassi um net hoxi de, sodi um or
pehiesmuthhae! - dubbatesnandologid, on@ikhyie, oind water, in 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 BCH2CHy w» or w CH:BCHyw and B is oxygen can be obtained from
compounds of general formula (II), where the substituent A
is » BC(=X)CHy », » C(=X)BCHz~ and B and X are oxygen by reduction
with mixed hydrides, such as for example, with sodium borohydride or

lithium aluminiumhydride in the presence of a Lewis acid, such as

BF3Et20, in a solvent, such as diethyl ether, tetrahydrofuran or dioxane, or
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a salt, such as, for exanple, sodium or potassium
i odi de. The reaction can be carried out also in a

woroorasE1df organi ¢ sol vent, such as, for exanptBEP2007/055366

di chl or onet hane, chl orobenzene, tol uene, hexane, and

water, in the presence of sagiumor potassium

hydr oxi de and a quaternary annoniun115 salt, such as,
t et r abut nium c de or, brom

P D SR P 3R SRl S5, S Py Fangin

fromQ C and the, reflux tenperature of the m xture.
EenpBukdnbheueatbratenberaiige-(11), where the

substituent Ais - BCH2CH2 - or - CH2BCH2 - and B is
Oxygeuncan dfe gphiabhedofmolm (0),combermdshef sgbsgtwdnt A is
formula (11), where the substituent Ais - BC(=X)CH2

wie BCHoCHANM CorXWBCHE, BCHRG Baadd BX igr © eygede bibtamed from
reductlon wi th m xed hydrides, such as for exanpl e,

AR SSRGS TN,
a@%ﬁf Dbt ot et gg&;gsgggg}&y“g;egﬁbgfredmon

catal yti c_hydrogenati on_over Pd/C in an al cohol, at a

Witk araed by dridesi teggive ridm @rresaen ding didfwhieh can be converted
t enperature. Conpounds of general formula (11), where

thehs dbsitred weldrsAy sreatmBGHRGHR toswlr chlofid2 BeHhiom@nchlBride in
is 0 can be obtained from 5 conpounds of genera

f}% mﬁ]ﬁ%séﬂde) . othege pA® subgid t ugnt pAri@nBA TG amine, 4-

m and B and X are oxygen by reduction
S 10 gi rye d
Qﬁqﬂl’é%n%@ o%lg%nfgld & S RE (38 SRR hfler.  toluene,
t ment th tos chlorlde or thionyl . chl r|d L
?wﬁw&%heaeoﬂoygl BE AL 8 EHTRST S diging from O *C and the
triethylam ne, 4 10 dinethyl am nopyridine, in a
seflwehtmpetdhras di et hyl ether, tol uene,

Compounds of general formula (II), where A is w BCHyCHyw, or
~w CH2BCH2 » wherein B is NR* and R* is hydrogen or Ci-Ce alkyl group,
can be obtained from compounds of general formula (II), where A is
w BC(=X)CHy » or w C(=X)BCH:w where B is NR%, X is oxygen and R? 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 BC(=X)CHsw or
m C(=X)BCHy» and B is oxygen or NR4, R* is hydrogen or C;-Ce alkyl
group, and X is NOR? can be obtained from compounds of general formula
(ID, where A is » BC(=X)CHy » or w C(=X)BCH:~ where B is oxygen or

NR4, R% is hydrogen or C;i-Cg alkyl group, and X is sulphur by reaction with
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di chl oronet hane, pyridine at a tenperature ranging
fromO C and the reflux tenperature. Conpounds of

w@emeng7iyornmula (11), where Ais - BCH2CH2 -, PGF/EP2007/055366

CH2BCH2 - wherein Bis NR4 and R4 is hydrogen or Cl-C6
al kyl group, 15 can be obtaified from conpounds of
general formula (11), where Alls - BO(=X)CH_ - or -

NR4,, X i R4 .
AU & it By ST o e ot o
hydri des, such as for exanple, with lithium

ﬁﬂllﬁnﬁHF]&nﬂfﬁ/dﬁoﬂfd@(amﬁlea yrpehloride,di assevenhyuch as dioxane,
et her, tetrahydrofuran di oxane, at a tenperature
tan@hy@oﬁnmn,o Cl,arxdirmethoszﬁhraabl ux rhetiperodt ur ethanol,  N,N-
Compounds of general formula (11), where Ais -

BehethlyBdenmar®ide, -pyeldidk B er aNeh8ri miLHgsNabra Nethperature
R4 is hydrogen or Cl1-C6 al kyl group, and X is NOR5

{(3%:[%195 vf\;aer 4 2@%{({ %&Wie?ﬁt&%cﬁ‘@)@%%'m be carried

is oxygen or 25 NR4, R4 is _hydro or al ky .
Gibap. TodTseneEoph Bnbpsby STanAE SO g assium’ hydroxide,
2007/ 147713 PCT/ EP2007/ 055366 23 H2NORS5 where R5 is
sedigat phedtassbyve, carhonge, fodimmy Pr Pheadsiwa ediegencabonate, or
salt, such as, for exanple, hydrochloride, in a
sbhn@mid,sswdh as Iideraneric dedy Apgetbebmiancid, acetic acid, or of a
1, 2- di met hoxyet hane, nethanol, ethanol, N, N

Qél'ﬁfe&mﬂ hOLBRNIASY HthduLAL ac%‘t@rscﬁﬁuﬁﬁ&} bofﬁséhﬁhe}ﬂlosphate
a tenperature 5 ranging from0O C and the r ef

H RURALA WS- gi ‘%aésfiﬁﬁl“ g@%engx%oﬁﬁ so%{lm' nort NBotassium

presence of a Dase, suc potass um
E dr oxi de, di um or potassi um car bonat e, sodium or

yéié"gg‘?}?‘l?}}ﬁﬁ@ Yencarbonate, or of an acid, such as
hydrochl ori c acid, hydrobrom c acid, acetic acid, or
Ebmpougalstof senehaldormodi (HD.ovhprst AgsimuBCAzE? at @nd B and X are
sodi um or pot assi um phosphat e,
oxygen can be obtained from the corresponding compounds where A is

w =CHC(=0) » by reaction with KMnO4 or NalO4 in t-butanol, optionally
in the presence of water and bases, such as sodium or hydrogencarbonate,
sodium acetate or sodium phosphate, or with RuCls or RuOs and NalOy4 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 w BC(=X) » and B is NR*,
R% is hydrogen or Ci1-Cs alkyl group, and X is oxygen can be obtained from

compounds of general formula (II), where A is w =CHC(=0) » by reaction
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10 di sodi um or di potassi um hydr ogenphosphat e, sodi um
or potassium di hydrogenphosphate. Conpounds of

w@emeng7iyormula (11), where Ais - BC(=X) - aPdI/BPAAT055366

X are oxygen can be obtained fromthe correspondi ng
conpounds where Ais - =CHC(7O - by reaction with
KMh04 or NalO4 in t-butanol, optl onally 15 |n t he

R KR0S o cSaftd. B IARGRRL RS, 20 FRence of water and

hosphate, or with RuCl3_ or Ru02 and Nal 4 or NaBr 03 )
Ases, S?(}]C\heﬁﬁ soghijap 9% ]@Y(}r@geg@@tbgpg,te, sodium acetate or sodium
car bont etrachl oride, acetonitrile and water or a
phagplrege obr tsheh Fai@s sl Redt sndalNadOt enpéaBrQs en masgivegt, such
fromO C and the reflux tenperature and reduction of

hbethylt IR, ahfhdiRbbachthrde, WcktbrTtHId 4@4Wedt88 or a mixture of
hydri des, for exanpl e sodi um bor ohydrl de foll owed by

&Yézlslag&téo%'erﬁf t;Re 'Pérﬁ}r)%ﬁa@u?suc ol hyginox) “Ct Qnd the reflux

ytic anouhts of ac chloric

P O P B R0 i G SR A Pt s

i s hydrogen or Cl-C6 al kyl group, and X is oxygen can
peLBGRIAINA et atoner S5 redtiep oUnds %nngaeﬂ%ganelfadr%unwla H>NR? to
(I'1), where Ais - =CHC(=O m by reaction WO

2074 TATHID] RPGT/dePINhA/d¥a 686 60f @ik Vdttdr KMIOMehydNatify agents,
in t-butanol, optionally in the presence of water and

bage s BH6RHy Péhﬁﬂﬂi&%%sg%%@%%@rﬂ@ﬁﬂ@t ?rto?@&hé-iﬂghomc acid
acetate or sodi um phosphate, or W th RuCl3 or

aceté\%&gﬁca?’gg{?&% f’aﬁté %ﬁlst Vlgﬂge om%l Séoﬁﬂcg)ﬁl dts of general
RangRGTD! thede it PRC-XbM akd BaipURauhf B, ir et CrCo

ﬁm};eacu on wi th ammoni a, ammpni um salt, such as
abwybgrowp.zoed Xtie csygenr mate, or an anine of gener al

formula HZNR4 to give a carbinol am de. Dehydration
6bnigvaindatdf efenei dlfocehya (H) i whewrgaris sw BC(=X) » and B is oxygen

or NR4, R* is hydrogen or Ci1-Cs alkyl group, and X is NOR? can be obtained
from compounds of general formula (II), where A is w BC(=X) » where B is
oxygen or NR4, R? is hydrogen or Ci-Cg alkyl group, and X is sulphur by
reaction with HaNORS5 where R5 1s 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,
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such as thionyl chloride, phosphorous oxychloride,
p-t ol uensul phonic acid 10 and catal ytic hydrogenati on

w@Roorhe77eham de gi ves conpounds of general f oPEIIER2007/055366

(1), where Ais - BC(=X) - and Bis NR4, R4 is
hydrogen or Cl1-C6 al kyl group, and X is oxygen.
Corrpounds of general formula (l11), where Ais - BC(=X)

4., R4 is hydrogen gr Cl-C6 .
iR ol HREseiN N n g b BT ngg iy 1 Tonpotessium
conpounds of gleneral formula (11), where Alis - BC(=X)
dihpslspgenphiosp ren or NR4, R4 |s hydr ogen or Cl1-C6
al kyl group, and X is sul phur reacti on with H2NOR5
WhermeuRslsi f geneataf ifomxﬂu]albg\ll)e Whefretﬁfe fabsntofent e 1§ rredBCHz »+
base or of a salt, such as, for exanple,

hydrBGE axficef, calmba ombm fioue hoﬁ@ou@hld@wgeneral formula (II),
t et rahydrofuran, 1, 2-di nethoxyethane, nethanol,

%@?Qoéhe Qlui)\gt%&e%tngt ! Losepmnden pyld ¢ %?} A @?E Qir?rogen by

elr mxtures, at a tenperature ranglng

Bfaq i nEi dBeHes BTOHORGs SUeBUCH ST LaT TGy With sodium

got assi um hydroxi de, sodi um or potassi um car bonat e,
othiyerisle %ﬂlﬁbsﬂmrﬁ hyHnoyeharideriat the presesre o adiewis acid,
such as hydrochloric acid, hydrobrom c acid, acetic

aadld asoBFeEt#0 2 siab(bl,veﬂt;cd;ucﬂs as cxﬁbtlmloet}mmi éstshbpalrofuran or
acetate, sodium or potassi um phosphate, WO 2007/147713

RlekhBB2087/ OaBhée Rpddiceadtism Qfvefli PAV@SShUMN alcohol, at a

hydr ogenphosphdt e, sodi Um or potassi um

%Iﬁ{gfa\%gg?g g&gﬁ(gst i t uen;dn“%% r%hugﬁ(%%oae'ra{%{ i .
g@%‘%ﬂ%@m geenoegg Inr%gu{a[]@ N ﬂ%%lgwt%y%% @cé%w BCH w

and B and X are oxygen by reduction with m xed
apdrB des) @uchlswsbé obtaivadpirem wpmposods wh general formula (ID),
bor ohydride or Iithium alum niunmhydride in the
phesende ehibatitiemits Aadsdm BC(=X) » and B and X are oxygen by

reduction with mixed hydrides to give the corresponding 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 (I), where A is w» BCH: w and 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 Ci-Ce alkyl group, and X is oxygen by reduction

with mixed hydrides, such as for example, with lithium aluminiumhydride,
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such as BF3-Et20, in a solvent, such as diethyl ether,
tetrahydrofuran or dioxane, or catalytic

wosdrogenat i on over Pd/C in an al cohol, at a BROI/EP2007/055366

tenperature ranging fromO C and the refl ux
tenperature. Conpounds of gengral fornula (11), where
t he substituent Ais - BCH2 and Bis 0 can also be

é’vnbte?'en? skt denciaird YR Ty bbbl dlosng. ot @

ygen by reductjon with m xed hydrides to give the
WP@@&HM rapgiaedrom) dhapdithseeilgxdemparaByre o t he
desired ethers by treatnent with tosyl chloride or
Coimmypindschiforgeterah fdrenpnes@hce vdfera bhses sudbCEX)CHs m
pyridine, triethylamne, 4- dinethylam nopyridine, in

an SUEXEBCH SMC hrasw BEEXY w etBefs dx9bueNer NRY, wherein R? is
di chl or onet hane, pyri di ne at a tenperature rangl ng

ng@ﬁgflc?fgpd&u (?Gaﬁlllﬁi )egfrb%e%ﬁﬁ%? rlgtsﬁﬁ@&égam&@é%e&%mm the

NR4 rein R4 is en or i:leq%G IkyI rou\e can .
B‘EWSWH} ’é% f?%’ﬁ?o% g%‘?er& Sl pgre 18
where A - =X) vvhereBlsN ereln R4|s

hy&Q(géQCbh "1 ERPCHr supr ArCiXswowmpgerinbl is oxygen or

reduction wth m xed hydrides, such as for exanple,
WNR* whdrlein i *als ulty diogah ydr Ca€ls MByP@Dduldad X is O by reaction
PCT/ EP2007/ 055366 26 in a solvent, such as diethyl

Aferthet elakrlR¥sh ofdy é@ﬁt danX[@zS%‘, iat aasolt\f@ﬁpe%%h”&s toluene or
ranging from O C and the reflux tenperature. Conpounds

%et&?@%l atf é’%ﬁib%&( kler(} Ta}ﬂ‘@%g s&élx@ (3% ﬁ%oﬁgt‘fﬁ)ﬁ%\%te’rme?egature.
Chrpuncedtt e e%lt%m@éa?f%mv 3 Ao B pEit g~ BOH.CH. o
corrRounds of general formul a é where Ais - .
SC(=X)I&BCH: » and>p Be:l—HRﬁwdrenm Cle=Xyrmylhen dienoBaiged from
g(;(ri/l]gg)slrllngsr of general formula (I), where A is w BCHs w, w BCH;CHj
or » CH2BCHs» 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., 3rd Ed.,

1999) and well known to those skilled in the art.
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NR4, wherein R4 is hydrogen or Cl-C6 al kyl group, and
Xis 0 by reaction wth the Lawesson reagent or P2S5,

WO p0/1$0l3/ent, such as tol uene or 10 acetonit rPCBHEPBD7/655366

tenperature ranging fromO C and the refl ux
tenperature. Conpounds of geperal formula (Il), where
Ais - BCH2 m, -BCHZCH24M or - CH2BCH2 mand B is

éﬁdfﬁl%ﬁg{rép ng}ﬁﬂoél Snlg]f% Cg&iﬁgg%&% al n v‘E?fé{_égﬂiab?lsggﬁé{}j%ge(jlu]fes

, .or - CH2BCH2 " and B is NR4 vvhere R4 is hydrogen
6986&11@9& )| A¥gagHC 16herarsEY dvee sfoehesamplenile Mereh i fidvanced

acetic anhydride, or formc acid in the presence of a
OopateitsChemageyit, J. Nidhy &s Shind Irxar #bMd. di 998)dazd weell known to
optionally in the presence of a base, such as

thdsetdryllédimehe adi. et hyl i sopropyl am ne, 4-
di met hyl am nopyri di ne, pyridine, in a solvent, such

r tone
| e??dO%%@ SR RRARE fre AR BRS A rommercially, aelable or
said t sforrmtlons I nt ferln |ve
e B gacy BoBL e R BRpP St CRvEduASEoPt: fgdard
to wel | established procedures descrlbed in organic
prEeTlyres (see for exanple: T. W Greene and P. G M
Wits "Protective Goups in Organic Synthesis", J.

W neyh&d Sbriseating .a ndrrdntzd. suffezingl 8980 sandrdwi dsdahamdisorder,
to those skilled in the art. WO 2007/147713

E&Ebﬁpﬁ%gﬂgﬁﬁiﬁ@rm 7a ﬁiéraé@hﬁcé d@’é%@ﬁ{?@tahﬁﬁﬁltaﬁea compound

only exanpl es of est abl i shed procedures

e r 0 o
deserhhag i o d%g;ﬁg%?c b Yol BEElSbnEXATBLE a§g>ects of the
Inc., 4th Ed Q those skille
PreSeRE %Vﬁnt@ncéﬁkb%ﬁﬂ@ e@”@ﬁava%mﬁﬁcaweu Pmouaﬁd as used
(I'V) are conmercially available or can be prepared
hexamc oefers cialdly amaihbtbdle adhsvapestibyagerdndweded 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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procedures. A nethod of treating a mammal suffering
froma cardi ovascul ar di sorder, conprising

wW@ewrn#wieri ng a therapeutically effective anoRCI/ER00EH055366

compound 10 of Forrmula (1) as described above
represents one of the aspects,0f the present
invention. The term "therapeutically effective anount”

gé used . herein refers to al%?vgerngéjsget \g{%ﬁg{%g%gﬁlgegﬁg“ to 100

Bt Chmicirdy PeneTRdly a0 g
or condition, or to exhibit a detectable _therapeutic
Bkt . Preserdly a0 omsdki®id ot 98 tmsﬂ%q@elﬁqr@awgwns may be
effective dose can be estimated initially either in
géhlinstétedr endsadyallgr tbn aanpatgéntnoael siayusheal adgmmistered in
rats, guinea pigs, rabbits, dogs, or pigs. The ani nal

88EBInath HitioothRr dgedtd, Ardes o HoRmonls. appropriate
concentration range and route of adm nistration. Such

.gﬂfe %g@itcg%n‘f ffHa;‘% Pgér?) coégaﬁea :b%%gmta%egﬁ %Eﬂgg%p%aﬁ%uéarrier, for

oses and routes adm ni stration 1 n

B Tt BF e SR e o S DS gailutg ArTbores and

health of the subject, age, weight, and gender of the
ailisireralypeptades, tgemes sl OFleeju irerppettig drdenits tsighj asnliposomes,
drug conbination (s), reaction sensitivities, and
podvadedickat elspoameet doéhaov@ajtpelf Thiacane pro@octi@nobeaentibodies
determined by routine experinmentation and is within

hRBmFWdee Rt indy R/ ddbéikdrg RGY E&%%Q!i/tﬁﬁé%ﬁil |Vg%ieCBf may be

the clinician. Generally, an effective dose w

g, preferably 0.05 ng/ kg
%g&%%ﬁ%%ggw{tﬁg%ggﬁg?(gﬂgﬂ y be adm nistered
Lndividual Ly to a patient or may b dm ni stered i
BBHBP I ERBH R PAY Jteh Bageltdy e olised fecrgRlecudes such as
The medi cament may al so contain a pharmaceutically .
nedeptsabbelysagahiagtdesf gpolylactic 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.
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adm ni stration of a therapeutic agent. Such carriers
i ncl ude anti bodi es and other pol ypeptides, genes and

w@elend4t/ner apeuti ¢ agents such as |i posones, PCDEPWET055366

that the carrier does not itself induce the production
of antibodies harnful to theg ndividual receiving the
conposition, and which my be 10 adm ni stered w t hout

due toxicity.. Suit.able.carriers .be | ar sl owl
$BE dBe RRuirnes Qs BT dEt dhik % Mg Rur Ry oSy Butaber of
pol ysacchari des, polylactic acids, polyglycolic acids, .
portemanelading: g neb %alt%ﬂnﬁqﬂ orakilatraypppyhepsragpgscular, intra-
i nactive virus particles. A thorough discussion of
piterimg enti cmktlyllacc ephattbecdr r igrsverstravaat, abkansdermal or
15 Rem ngton's Pharmaceutical Sciences (Mack Pub. Co.

traMscdtak@Bh} . apPhiesiBaUtGRLItIn RRGEPIRRA Se1GBITehBl Sntfnasal,
t herapeutic conpositions may additionally contain

g%%:ﬂ%ﬂ%%‘ffﬁ LublfAshhA], ﬁﬁ'r%{gzt?gaingl YEERRL rﬂ%se%?%%ﬂ% (on the

ronal I'y; auxiFiary su nces, such as wetting
gnulshLé%qg agents, . gﬁ buf fering substances, and the
tsRase S B A FE SHRFCH hORY@HCBonposi ti ons. 20 Such
carriers enable the pharmaceutical conpositions to be
Pepags dredtraent tapyeps, appingde dsggsekedelgpsnl @smultiple dose
liquids, gels, syrups, slurries, suspensions, and the
bé¢Herlulé.or i ngestion by the patient. Once formnul at ed,
the conpositions of the invention can be adm ni stered

gurard] yhjket bhethiaupfe;s@ht ihbensyRi€Ct®e L8R $di8at&flpounds of

can be animals; in 5 particular, human subjects can
: 007/ 147 | EP200Q7/ 9 -
By a0 T R SRR By 3ol i he

any nunber .of routes jnclyding, but not limted ja
BieRtmenht oy choalovasRY [ mBERSS PR a-%ar bERTta faﬂure and

i ntramedul l ary, intrathecal, intraventricular
hypeigdesionl or transcut aneous applications,
subcut aneous, intraperitoneal, intranasal,

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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means or locally on the diseased tissue after

W@ 00giteAah3 oper ati on. Dosage treatnment nay be aPGI/RPB1087/055366

dose schedule or a multiple dose schedule. Further
obj ect of the present inventign is the use of said
conpounds of 10 general formula (1) in the

BrERaP b AL S dre R EAeRE 1 3T ey Bop Pepsi 1P TBRgend fuid

hypertensi gn._Since the conpounds of the present )
Hinpsperton APKRocwils anddtsprislocation mngyfunction peration have
nol ecul ar effects induced by nanonol ar ouabain 15

benc atdscabednn ¢hist patidogATMEEeon tPRyetniall Aoe J Pathol 2000;
effective in the treatnment of the di seases caused by

1 he:2Bg PR euMshigf friet sniibiteRdeeReUNaOKAD®ARe, inhibits fluid
According to a preferred enbodi ment of the invention

Eo(%b‘%eﬁigﬁ il SBPSES ¢ Séasu(f‘(%dar{%lég}ex?% *Bép(fl'f i]@allfx}l.‘ljlﬁlg%éﬁefé%; 95:195-

enaogenous ouabal n I nc rena

ression in autos . dom nant pol ycystic .renal .
ED Qe BT AR R e e BET & P (LG4 fgneentrations.
proteinuria and renal failure progression in patients )
wihieh sgueimilpn|tpnbhgpigwiating endapennad @eiaanenes, ouabain
pol ycystic renal disease (ADPKD), cyst formation and
stihar gese AADRKP da powldetdtiqr dhitf doad oo afiect normal human
transepithelial secretion of fluids, causing

RIRAKLISIY @rbWhRi (NBied €AN dtung! ip7andsiiednBy It has been
failure. 125 over 1000 subjects are affected by ADPKD

PRl EeT 368k Bs 08y sRbuRE NI KE, Bl by binding o
P ABPRECLERTS VAR el AASKISE s T PTieReT Rt giptrvation of the
alteration have been described in this pathol ogy

MEKSBRERD: tdrwast (Ngwyen AN eloal. 200G; 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 cardenolides 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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156: 253-268). CQuabain, the inhibitor of the
Na- KATPase, inhibits fluid 5 secretion in ADPKD cysts

W@ @oansttam JJ et al. | Ain. Invest. 1995, 95: RAGBEPROA)55366

at mcronol ar concentrations, conversely, at nanonol ar
concentrations, which are siffilar to the circulating
endogenous ouabai n ones, ouabain stinulates ADPKD

@$II ﬁpIerraLion but doe% not . af.f ect normal_human t of th
Tome b Baie i het e dy BV IR df dusohy At gmpaiiagsnt of the
It has been 10 denopnstrated that quabain stinul ates
ABPREY PP BUr FEedorBeddy Pranapderyte foqtharocasseatpdde glpmerulus.
high affinity and triggering the activation of the
MEKp ERICubat, hwlaty didgbsegm Apratkired su2B0ds depoen 5701, podocyn,
Preeclanpsia is a potential devastating disorder of

EyRaItb8OGONand opi@gNancy atiaitiohi eh aieief fsatdtMPal functions
treatment is still l|acking. Elevated 15 circulating

. ca . " anol i .

PENE DAY (R LARAN S AN, ML AR AP ISR oy vosin
he dis e (Lopatiin DA et al _J. . riens. ,1999; i

liteepoth thg, St ByBdY natear. BRitinypel uRsS0q Quaphrol 2004
8:5-11; Adair CD et al. AmJ Nephrol. 1996; )

15:1589: 591y Repanthiateakew soleapl the striggfuse of Bag siihpore has been
preecl anpsi a el evat ed pl asma concentrations of Na-K 20

AdRdsel itohicha taatdiciead dyvoskadembnsotréiat undemanbe control of Fyn
mal i gnant hypertension (Vu HV et al. AmJ Nephrol.

A9%ph BSBBHT 298k; 3ReEDN6Ys; ShigeXIMeBRECTBIC26@R 276: 42233-

(Di gi bi nd) have been proved to reduce bl ood pressure

DA JRABSL s i, SSOUIPYE oPBLEPL S, found

PCT/ EP2Q07/.055366, 31 onmer ul.os¢l er osi s- associ at ed :
BPSCHILAG P AT R LI HR R HOROPGR I L CBih ¢sepgppulations
structure fornmed bKIthe podocyte foot-processes in the
GVermard (i @s al. § MplaMddc20@d, 8%V 1%-782a VaagyHpeoakidy J Kidney
such as nephrin, ZOl, podocyn,

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
(D, 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
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synapt opodi n and others, in addition to their
structural functions 5 participate in common signaling

W@ 200nwsR7s3 regul at ed by Fyn a tyrosin ki nase oOPCT/RR2087/€55366

famly kinases ( Benzing T. J Am Soc Nephrol 2004;
15:1382-1391). Recently, a key role in the structure
of the slit pore has been ascribed to beta adducin, a

cyt oskel et r ot ei nunder, t he ntrol. of Fyn t oh
RBReSatOR BEBUEN IO MR ERtip iyl b andior
276: 42233 10 42240). Adduci n pol ynorphisns joint to
pharmaeeytegalagecepbahie ddlnedts.associ at ed to i npaired

renal function in European and Chi nese popul ati ons
Thangvéttien will nbvivile Nbdst2@d; 1182y Zdter 7@pilVngméhetof non-
al. AmJ Kidney D's. 2001; 38: 1158-1168).

Restiabuexhpleand anal ogues, as endogenous ouabain
ant agoni sts, have been described to be able to

%%;g%%i%ﬁ? the 15 nol ecul ar effect of adducin
smon tyrosin kinase signaling (Ferrandi M
| .. JBC, 2004; 279: 33 -14; Ferrari et al.AmJ
Bhg dpTo iR B e et the 25 53G0S Bb spe; Opi PRy of formula
N$d Hypot hes. 2007; 68:1307- 1314). A further_ object
&, whergpsdderRrepavationsrerare the sy hdhasig plcageful intermediates.
conpositions 20 containing one or nore of the
conmpounds of fornula (1) described earlier, in
conbi nation with excipients and/ or pharnmacol ogically

accept abl e diluents. The]ﬁgﬁpgﬁgjions I n question
may, together with the conpounds of formula (1),

gﬁ%? o | n_KnownARHYE oo Nh Bl %-ash U BEba SARIGAEY 7-dione

55 phzﬁnaiegiigal conpositions characterised by m xing
vi&:2007/ 147713 PCT/ EP2007/ 055366 32

conmpounds of formula (1) with suitable excipients,

Toabptirzesk solarighod 6-phariaseenoiredidsyane 8&pt attiene (II-a, Prepn.

di [ uents.

1, 1.028 g in THF (58 mL), a solution of 2-aminoethoxyamine

dihydrochloride (0.482 g) and Na-HPO+12 H20 (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 (38 x). The
combined organic extracts were dried over Na2SOy, 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%). TH-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).
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The invention will now be illustrated in greater
detail by neans of non- limting Exanples. 5 EXAMPLES

wab@7figi7idw ng Exanpl es report the synthesis oPCHBPI07/055366

conmpounds of fornmula (1), whereas the Preparations

report the synthesis of useful, intermediates. Exanple

1 10 (E 2

3- (2- Ami noet hoxyi m no) - 6- gza- 7a; honoandr ost ane-

7,17-di one hydrochl or i dewo a stirred sol ution

-aza- 7a- hormandrostanes 17tr|one(||- , Prepn.
2oNzVethylg : $3pgailgshgpoandrostane-7,17-dione

2- ani noet hoxyam ne d| hydr ochl oride (0.482 g) and

fNafkR@e-T-2bM20 (2.32 g) in H20 (14 nml) was 15 rapidly

added dropwi se. After 4h, NaC (0.5 g) was added and

Phepdedt W 81%skidld ek f0gcrikATim ExthgpRhasearies efrom 6-aza-Ta-
separated and the aqueous phase was extracted with

ﬁ%hﬁﬁ%tgtﬁé 3(";3 1)5’)1:]6&)"1]1% t I('ﬁna W ?3 }gxguo_' ( ) 518?16 and 2-N-

I ned orgam C extracts were oveér

P PR R I T R8T B0 e

preC| pitate was filtered to g| ve t he t|t| e compound )
truge aspredugt t ewasl | purifieda7by, Gzsh. chrmwrtemeehy  (SiO:,
WMHz, DVMSO d6, ppmfrom TMS): 6 7.97 (bb, 3H), 7.26
CHl.(0/BHOHRE@2 NH 4 OH5185/154169. (Tn tRk) coBcem2rateyl fidctions a
3.15 (m 0.5H), 3.02 (m 2H), 2.93 (m 0.5H),

oo dmdlrit Mm A8t of MinBid §e1d%H)Me@H%v2{ssado%d) Af@é MRlition of
2007/ 147713 PCT/ EP2007/ 055366 33 Exanple 2 (E,

g%@ﬁ%&gy&faﬂéﬁ?@é}o@%H%;b%m%u%%@ WS %?{E‘Bé‘&ldcr og?itvént%e title

flunar a
compound I-ab as a white solid. TH-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

E.Z 3-(3-N-Methvlaminopropoxyimino)-6-aza-7a-homoandrostane-7.17-

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>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/Et20O, the precipitate was filtered to give the title
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Prepared in 51%vyield as described in Exanple 1
starting from 6-aza-7a- 5 honobandrostane-3,7,17-trione

W@ ki07a477R epn. 1, 70 ng) and 2-N- PCT/EP2007/055366

nmet hyl am noet hoxyam ne di hydrochl oride (I11-a, Prepn.
15, 36 ngy). The crude product, was purified by flash
chromat ography (Si 02, CH2C12/ MeOH 26% NHAOH

Cumpaw s i o N E0T Nﬁ%ﬁ@@%f PP (e TS 6 800 G,

er_addition of a m xtu f

EH%AZ/ZEA&QO A praddpPodde M@é pHd %&7t§11g2% 3./8 (m, 1H),
title conpound Fab as a white solid. 1H NVR (300 MHz,
BNBCR.86, (np X 2ot (STRED; 536100 (thb20HM)0.83 (253HY,0.79 (s, 3TD.
0.5H), 7.22 (d, 0.5H), 6.40 (s, 2H), 4.09 (m 2H),
3.499 (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). 15 Exa (E, 2)
3- (3 N- Met hyl am nopr opoxyl@zﬂzﬁx1 leg aza- 7a- honoandr ost an

17- é u [

hono- andr ost ane-3, 7, 17-trione (1l1-a, Prepn. 1, 382 ny)
ELEEM Tk hyl am nopr opoxyani ne di hydrochl ori de

(I''1-b, Prepn. 16, 213 ng). The crude product was
Puepdrieddinb$8¥d sstid ol desdrdgrdaphyEx(aSh P2, 1 starting from 6-aza-7a-
CH2C12/ MeOH/ 26% NHAOH 85/ 15/1.5). To the concentrated

BBﬁl%haﬁ@stane%tmqfthfmt r (1¢-amopdpn0f ff UnB4 ¢ ae) daha 3-(R)-
was added. After addition of 25 a '1/1 mxture of

Wﬁﬁ%@&éf%&%@%@%@@a@%&%@w A BB The erude
Ftuict é&;s'\'“’gu 'iegdwoﬂg%/s%gwtggr@;{ﬁyg WS) QIZIGQ%/N?QOH/%%

I;_DI , 3.50 (m 1
N 4OH 85/ 15/ 1. 5) o 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. 1H-
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

E.Z 3-(2-Aminoethoxvimino)-6-aza-6-methvl-7a-homoandrostane-7,17-

dione hvdrochloride (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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3.10-2.80 (m 3H), 2.47 (s, 3H), 2.30-1.00 (m 20H),
0.83 (s, 3H), 0.79 (s, 3H. 5 Exanple 4 (E 2) 3-

WO 300077y r r ol i di nyl ] oxyi m no- 6- aza- 7a- honoandPGEER2087/155366

,17-dione fumarate (l-ad) Prepared in 88%yield as
described in Exanple 1 starti from 6-aza-7a-
hormandrost ane-3,7,17-trione (11-a, Prepn 1, 334 ny)

( rr oI e 0 i d
?zﬁrﬁc‘c@ W)lg}f%éﬁle@l/z?verl ﬁg )ﬁ){-ﬁeéfe Eﬂb‘ie é %{?3{38 &ryness The
purified bg flash chromat ogr aphy (Si 02, CHC13/ I\/EO-V 26%
RpeHPERIuCs Mass frityrsated avigh e aa@ ddefpeecipHe was filtered to
stoichionetric anmount of furrarlc acid in MeOH was
goeede tAfle epnaadingi bae at sawhite silict. dHeNMR (BOOAIHE, DHISO-ds,
the precipitate was filtered to give the title

ppAPHionsd TMBH.5 451G INRI) w@oh(/hlz 2}@\/5@3% pIH) f3 gm(m 3H),
TMB): 6 10.00 (bb, 3H), 7.22 (d, 6.42 (s,

G Ghaty ™0 2 2 o TRl z%fiol%“f @ggqﬁm % lyéf?% 6
gg@d m{eihﬁii%rélﬁg)léS%Ea 6- met hyl - 7a- honobandr ost an

e-7,17- dione hydrochloride (l1-ae) Prepared in 40%
yield as described in Exanple 1 starting from 6-aza- 6-
nmet hyl - 7a- honbandr ost ane- 3, 7, 17-trione (l1-b, Prepn.

2, 90 nmg) and 2- am noet hd&wanpless di hydr ochl ori de (40
ng). The phases were separated and 25 the aqueous

S8-(WaSmeddt BE L Fithiol-B-aAdE6 fdethlyl- 7580 1B 08RIRRhne-7.17-dione

or gani ¢ : extracts
R GREYEC Ude product was t11turated wth E 20
NIRRT RN NI T —
DVBO- d6,
ylmethylcarbonylaminoethoxyimino)-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% NH,OH
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).
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ppmfrom TM5): 6 7.85 (bb, 3H), 4.10 (m 2H), 4.03 (m
1H), 3.06 (m 3H), 52.80 (m 1.5H, 2.77 (m 1.5H),

WQ2®0447709 (m 18H), 0.82 (s, 1.5H), 0.79 (s, PAT/BPY0N7/055366

0.78 (s, 1.5H), 0.74 (s, 1.5H) Exanple 6 (E)
3- (2- Am noet hoxyi m no) - 6- aza- & net hyl - 7a- honoandr ost an
e- 7,17-dione 10 fumarate (1l-af) To a stirred

solution of 3-(E)- [2- (9H—§I uorgro\;- 9-
yl met hyI car bonyl ) am noet h - 6-aza- 6- met hyl - 7a- h
d .

THE (O 390 rrL) was added After stlrrlng 15 at rm

hedpehdinde (Fag) 2 h, the solution was concentrated to

smal | volunme and purifi ed by flash chromatography

Db dedGHAIZ Rr'i@l@'ﬂ@@%c&«ﬂ’d‘é@'in BRAMMI 1 startiRg from 3-(Z)-[2-(9H-
ra

concentrat ed ctions a stoichionetric anpbunt of

R S S i T R

ndth reC| t.e was l.tergd to glve t|tIe 20
BOseurEb e ar b ot ¢ 1k a (o g 825/5 mgpand 1M
(300 MHz, DVBO d6, ppmfrom T?fs 4H) ,
getu@blqtgla@pq}onmngéh{qmdegm TRF E(]rﬁ Hllkb Th@ cogdg mroduct was
3H), 2.77 (s, 3H), 2.80-1.09 (m 18H), 0.78 (s, 3H),
rifidratsd v3ith . E2®, Whe20athiidatel 8 aRATIHERRD 0Fik0E5866Gn ®ater and
Exanmple 7 (Z)3-(2- Am noet hoxyi m no) - 6- aza- 6- net hyl -
ﬁ@eﬁ@madﬁoogm%e tA1& Cot Jseﬂﬁld Pygr oghineIr dgoé 'MHQ) DMSO-ds,
Prepared in 94%yvyield as scri bed in Exanple

r 9
PPRLHLAP MR S LA DR 2000 402 (o AP 802, Gmg 1), 299
?st, %)’, 72"."2;0 (s, 8H), 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).

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 Na2SO,, filtered and
evaporated to dryness. The crude product was triturated with Et2O 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
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honoandr ost ane- 7, 17-dione (I1-d, Prepn. 3, 160 ng) and
1M tetrabutyl ammonium fluoride in THE (0.314 nlL). The

w@ewda4prdduct was triturated with Et20, the PCI/EP2007/055366

precipitate was filtered, dissolved in water and
freeze-dried to givethetitlﬁcon'pound l-ag. 1H NMWR
(300 MHz, DVSO d6, 10 ppmfrom TMS): 6 6.40 (s, 2H)

f}%‘)gﬁgt 18&%110@&?211@5‘78%(3)& i@% 'Dg%}s( i 5@4)%9@@221’ 5H), 0.73

1H), 2.29-1.07 (m 15H), 0.84 (s, 3H), 0.80 (s,
&H)l anpl e 8 15 (E, 2)
3- (3- N- Met hyl ami nopr opoxyi m no) - 6- aza- 6- net hyl - 7a-
honoandr ost ane- 7, 17- di one hydrochl ori de (I -ah)
Prepared in 40%vyield as described in Exanple 1

starting from 6-aza- 6- Exam le 9
nmet hyI 7a- honoandr ost ane- 3, 7, 1%-t rione (ll1-b, Prepn.
: YR/ 05 A0V 9L 080 0L S stane-

ate nd the a ile us phase was extracted with THE
e anic extracts were dried over
Na2SO4, filtered and evaporated to dryness. The crude
Brepnred Wad0Py ivieldaredleartihedtinoFanmnlpel spruengiftameb-aza-6-
was filtered to give the title conpound |I-ah as a

nteith gl-Eathiotho-ahidrddvin é-30M 1 MzionoMEBbd ®reppn2f BOMmINVBhA 3-(R)-
6 8.50 (bb, 2H), 4.10-3.95 (m 25 3H), 2.94 (bb, 2H),

%yﬁ%hﬂ'ﬁ’a 18k} amene Gdﬁl ofiloridld) . (IA-36 Krepn3HL7, 42 mg). The
2007/ 147713 PCT/ EP2007/ 055366 37 (m

gg%pbrgedogl%x%g egifpagﬂ_%l{?!)eae %?e%( §Fer Illg%%%gltg&d( ggd §Vaporated

f%d(%l@%syr% PR ProdystnAS-Besplsed thev ALAL- #ad Horrpsrdried to
rostane- 7,17-di one hydrochloride (I- I\?
give the title compound I-al as a white solid. TH-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, 1.5H)

Example 10

E.Z 3-(2-Aminoethoxvimino)-6-aza-7a-homo-7-thioxoandrostane-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 Et2O and the precipitate was filtered to
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Prepared in 40%vyield as described in Exanple 1
starting from 6-aza- 6-

WOreaoigt¥77¥a- hono- andr ost ane- 3, 7, 17-tri one (11 - bPCRERPNT/055366

2, 80 ng) and 3-(R)- pyrrol i di nyl oxyam ne
di hydrochloride (Il11-c, Prepmg 17, 42 ng). The 10
corrbl ned organic extracts were drl ed over Na2S(4,

re' TSP e RROLT B S s e DREy HaRRE i it s o-a.

t|tIe co ound I-ai. as a white solid 1H—
5y TRGRRDS 3B PTG OByt (bBLD PP (b o .08 im, 21D,

1H) 412m05|—|),404(m05 3.30-3.06 (m
a%r&m, 2108 388 (6, 50HpH)2.3304 (=, 2AH |—3932(rﬂ70(5ﬂ) 12.8691,.04 (m,
2.82-1.10 15 (m 20H), 0.83 (s, 1.5H), 0.79 (s,
188000 88-(Z&1(p 0.90 BHRI0. 73 (s, 1.5H) Exanpl e 10 (E 2)
3- (2- Am noet hoxy| m no) -aza- 7a- hono- 7- t hi oxoandr ost an
e-17-one hydrochl ori de (1-a) 20 Prepared in 76%yield
as described in Exanple 1 starting from 6-aza-7a-
hono- 7-t hi oxoandr ost ane-3_17-di.0 (I'1-e, Prepn. 4, 75
my) and 2- ani noet hoxyani ﬁé—gml%giochl oride (33 ng).
&w phases vvere_répgarat ed and the aqueous phase was

Zdacted with3 nEneathoxyhni “agat 7arhppeandrostane-17-one
extracts were dried over Na2SO4, filtered “and
dilaplrodiled dedIegkyness. The 25 crude product was
triturated with Et20 and the precipitate was filtered
Te a\ﬁé}@&%l?éohﬂﬁzﬁ%fﬂﬁ%&Eﬁ%%&&@éé&ﬁ@ta%sglWélotnfée(n if PRepn. 5,

conpound I-aj as a white solid

%@%ﬂ%ﬁl&%g%{%“ ngs%)hdtg %r%? @éé_‘?}noeﬁﬁg%y?lgﬁ%gglg_ghgfdrochlorlde

4 , 2.9 m Q.5 )
5338%1%2 v Clm@ ot By agpd %f.owve% Fg%tﬁs 3hgthe mixture
le 11
Was reeze-dried and the residue was triturated with Et.O 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%).
TH-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

E.Z 3-(3-N-Methvlaminopropoxyimino)-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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(E 2)
3-(2- Am noet hoxyi m no) - 6- aza- 7a- honpandr ost ane- 17- one

walrdvydsoehl oride (I-ak) To a stirred sol uti on BPET/EP2007/055366

6- aza- 7a- honoandr ost ane- 3, 17-dione (I1-f, Prepn. 5,
10 75 ng) in dioxane (1 m), @ solution of
2- am noet hoxyanmi ne di hydrochl ori de (33 rrg) i n wat er

pi dl y added.d ter .
) RRUEET s Babe HREAL OBy hetibhi ik e teraphy (510,
triturated with Et20 for the precipitate was
£iHo(dy/ RO Hf?éi/erbl&&%o&ééwmg dios dhey sengentigiedr frasgions a
freeze-dried to give the title conpound |I-ak as a
stoicheomeltiid ag@umpf f88394ric 46d iH-MNWRH 3GG Addrd. VR aiddition of
ppmfrom TM5): 6 9.87 (bb, 0.5H), 9.54 (bb, 0.5H),

Bt AY K}ﬁbpre%’rﬁlta& ‘3.?58 (fﬂﬁareal t@"@we 8heGitldbomboh bl I-41 43 a white
(m2,356m . , 3.30-2.94 (m 5H), 2.85 (m

olg{gbﬂgﬂ@{ gS(Rﬁw)% %)g)[%ga k) g)nigro(ré ’%VPS) 5%.08 (85, 61D, 6.46
. $3D0i0 Gt AT ara e 1 Uy BRI S0 3T ASTT R [Rag0. 0.04

escri bed jn Exanple 1 starti ng from 6-aza-7a-
?ﬁ@ﬁ&@n@r&dsaﬁg)s 17-dione (I1-f, Prepn. 5, 74 ng) and
3-N- 25 net hyl am nopr opoxyam ne di hydr ochl ori de
(1'11-b, Prepn. 16, 39 ng). The WD 2007/147713

PCT/ EP2007/ 055366 39 crude product was purified by
fl ash chromat ography (Si ogxa@g@y/ MeOH 26% NHACH

85/15/1.5). To the concentrate ractions a
fit o chi ores 14 er ABBHMiBhy i BIifioAChh 7R b, MADstane-17-one
dUUBU AL er aduudl O1T Ul U, LITe precrpridate wds
fllter dlt' i_ve the title conpound l-al as a white 5

I\/Hz DVBO- d6, ppmfrom TMS): 6 9. 00
%bb 6H) 6. 46 3.96 (m 2H), 3.20-2.70 (m
nga]@dsm 08% S}Qid 5, Qes@'ﬂtgﬂi (ImE@@nple 0.g4rting from 6-aza-7a-

homo-androstane-3,7,17-trione (II-f, Prepn. 5, 76 mg) and 3-(R)-
pyrrolidinyloxyamine dihydrochloride (ITI-c, Prep. 17, 39 mg). 'H-NMR (300
MHz, DMSO-ds, 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
E.Z 3-(2-Aminoethoxvimino)-6-aza-6-formvl-7a-homoandrostane-17-one

hvdrochloride (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 Et2O and the precipitate was filtered to give the title
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(s, 3H), 0.78 (s, 3H. Exanple 13 10 (E, 2
3-[3-(R)-Pyrrolidin,

WO eoyii7md- 6- aza- 7a- honbandr ost ane- 17- one PCT/EP2007/055366

di hydrochloride (l-am) Prepared in 90%yield as
described in Exanple 1 starti from 6-aza-7a-
hono- androstane-3,7,17-trione (I1-f, Prepn. 5, 76 np)

EripOah i e § BBt P (R Y FBTA DN, ggrm trom

mfrom TMS): 6 9. 77 (bb, 9.33 (bb, 2H). 8. 27
RRED): 50 ke g iEDL 408 Srrg e, G- 2y 24D 08 Ss(s. L.5HD),
1.5H), 1.08 (s, 1.5H), 0.79 (s, 3H). Exanple 14 20

088, 1.5H), 0.75 (s, 3H).

3- (2- Am noet hoxyi m no) - 6- aza- 6-f or nyl - 7a- honoandr ost an
e-17-one hydrochloride (I-an) Prepared in 90%yvyield

as described in Exanple 1 starting from 6-aza- 6-

fornyl - 7a- honpandr ost ane- g, 17-4iq8e (11-g, Prepn. 6,

80 ny) and 2- am noet hoxya‘m‘n'éﬂm‘fsry' drochl oride (38

[ The, orude P oo 1S Ehki PS5 2
2007/ 147713 PCT/ EP2007/ 055366 40 conpound |-an as a
hpmoandnogtane1-opgrhydmghigyde drmp d6, ppmfrom TMS):

6 8.40-7.40 (m 4H), 4.09 (m 2H), 3.95-0.72 (m 24H),
Pr&3ed, inl 56P) yield. 88 describedHh, ERaiftplé sl sBiftingd from 6-aza-6-
Exanpl e 15 (E, 2)

ﬁh&l&%bﬁ%hﬁﬂ}&&@ﬁ@@?ﬁﬂfeﬂp)(Ifig,a@e@nf 0640 fAg) and 3-N-
honoandr ost ane- 17- one hydrochloride (1-ao) Preparéed in

gn%‘;{?zlgi_ag}ﬂlo&?o&%&%%%%ddih@d'%é&ﬁ%ﬁe YaftB” PrBn! 182 me). The

crude product was triturated with Et2O and the precipitate was filtered to
give the title compound I-ao as a white solid. TH-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

E.Z) 3-13-(R)-Pvrrolidinvlioxvimino-6-aza-6-formyl-7a-homoandrostane-17-

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-¢, 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



10

15

20

fornyl - 7a- honoandr ost ane- 3, 17-di one (I1-g, Prepn. 6,
80 ng) and 3-N- 10 net hyl am nopr opoxyam ne

waletwydsoehl oride (I111-b, Prepn. 16, 42 ngy). TheCUEPRE7/055366

product was triturated with Et20 and the precipitate
was filtered to give the tit),e conpound I-ao as a
white solid. 1H-NI\/R(300 WVHz, DVMSO-d6, ppmfrom TMVS):

- b, 2 (Sa. 9
Erlom ﬁj{éﬁ %nggf%]%o 3h§ és%, %_qﬁ ASn 0% b (2%1{%, 0.92 (s,
2.46- 15 0.98 (m
19%) 00‘379@3 (1351%)10514')( Fé? (s 1. 5H), 0.74 (s, 3H).
Exanpl e 16 (E, 2)
3-[3-(R) -Pyrrolidinyl]oxyimno-6-aza-6-fornyl - 7a- honba
ndrostane-17- one hydrochloride (1-ap) 20 Prepared in
78% yield as described i nEgyaiéa7l starting from
6- aza- 6- forrryl -7a- hom)anarostane 3,17-dione (II-g,

e 'rﬁ'ﬁ‘lo androstane-

oduct tri at dW|th Et20 andthe preC|p|tate
&Z@Q&P@Q@;{Mthe title conpound I-ap as a
white solid. 'H NVR (300 MHz, DWVSO- d6,
Poarared 7 d0Cyiab200 e e553661n 4ixempple %\% rtigg from 6-aza-7a-
9.00-8.00 (m 3H), 4.75 (m 1H), 3.95-0.70 (m 28H),

Bofd-T1-§7)-htdimkyimbth 8ih drestaheSH) 7-doid ([Ish, Bidpn. BExd0pl mg) and
17 5
8-l th gy 1@1%etd19§7ﬂ&fd€h[tﬁld@ @za-nf gy hame- Zm(léé YRt was

Xyi m noandr ost ane- one hydrochloride (I-

BrepaLse \%Jﬁh“ @5' Sha % 4ER6HIARE s Eﬁ?cﬁpéo? th give the title

startin rom

gﬁrggﬂznéﬁ agg%;g)vx% 03'& AR GOl ML BMAO Y pom from

di hydr ochl ori de . The crude ﬁroduct was 10
TMShiba9-2d (hot A t.‘Z(97aﬂ® t3d), gr.¢2i(pbt aHe, wh89 (1B bB.43 (m,
to give the title

1H), 3.24 (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

3-(E,7)-(3-N-Methvlaminopropoxvimino)-6-aza-7a-homo-7-(7Z)-hvdroxyimino-

androstane-17-one hydrochloride (I-ar)

Prepared in 60% yield as described in Example 1 starting from 6-aza-7a-
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 EtoO and the precipitate was filtered
to give the title compound I-ar as a white solid. "H-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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conmpound I-aq as a white solid. 1H NVR (300 MHz,
DVBO- d6, ppmfrom TMS): 6 9.11 (bb, 1H), 7.97 (bb,

WQ@RN07187745 (bb, 1H), 4.09 (m 2H), 3.43 (m 1M)TEB0BA055366

(m 0.5H), 3.04 (m 2H), 2.94 (m O0.5H), 2.52-0.94 (m
18H), 0.83 (s, 1.5H), 0.82 (492 1.5H), 0.78 (s, 3H).
15 Exanple 18

3”?%*5%? G oot A B BL AT 0k A0S A iR G a1,
o bt P o o LAt R T, desiyi oed 1 Exarml e 1

hono- 7- (Z) hydr oxyi m noandr ost ane-3, 17-di one (I11l-h
Prepn. 7, 148 ng) and 3-N-net hyl am nopr opoxyam ne
di hydrochloride (lIl1l1-b, Prepn. 16, 79 ng). The crude
product was triturated w ERafpd® 19nd the precipitate
was filtered to glve the title conmpound I-ar as a

m].f 209%/ 147713 P / 2 074 055366 42 2H) , 3. 40 (m

oC S 2H) 2.85 (m o 5H)
47094(m 18 0.82 (s,
Brglarpg 1 691’4) y1e@d7® descrared 1 ple1d %artmg rom 6-aza-7a-

3-(E 2)-[3-(R)-Pyrrolidinyl]oxyi mno)-6-aza-7a- hono- 7-
h@noHy ok ydruxyimimsdrdrs stame- 3, 17 ahiend YHrincPirapm. de 179 mg) and
(I-as) Prepared in 60%yield as described in Exanple 1

sI(RDI gbl{diafldkyaAAné adihydrochloride (II-c, P 17, 94 mg). Th
pl‘}’? -1 ?/ldoggxyl m nolar%’d]rf%cst%rr%eeS 17Cd| g%%n(” h, me ©

)

gﬁﬁfé dp c%rz)?a ‘flﬂ{?}q%d %g Etp [}Rh &% %ﬂe@@fﬁﬂp qgas filtered to
crud duct vvast iturate W|th t

BIVE e compound 1-a5 a3 2 v itg; ff éo{\ﬁ\?ﬁ @95%%@1\450 ds,
l-as as a white solid. 1H-NI\/R 300 MHz, DMSO-

ppm from TMS): § 9.27 (bb, 2H), 8.93 (bb, 1H), 5.26 (b, 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

E.Z 3-(2-Aminoethoxvimino)-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 Et2oO and the precipitate was filtered to give the title
compound I-at as a white solid. TH-NMR (300 MHz, DMSO-d¢, ppm from

TMS): § 7.87 (bb, 3H), 5.31 (bb, 0.5H), 5.28 (bb, 0.5H), 4.08 (m, 2H), 3.57 (s,
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ppmfrom TM5): 6 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
wa2®Hn47723 87 (m 0.5H), 2.45 (m 0.5H), 2.39 (PGT/ERMP7I/055366

2.26 (m 0.5H), 1.90-2.17(m 8.5H), 1.82-0.93 (m

10H), 0.83 (s, 1.5H), 15 0.8z (s, 1.5H), 0.78 (s,

3H). Exanple 20 (E, 2)

3H§ AaTeeahafn Wﬁ%&ﬁ?%ﬁ%ﬁ%@%@%ﬂ oLl b o2

%0%-,%1_ Id as descrlbe in Exanple 1 starting from
( oxyi m noandr ost ane- 3, 17- di one
(I l-i, Pr epn. 8, 65 ng) and 2-am noet hoxyam ne

di hydrochl oride (28 ng). The crude product was
triturated wwth Et20 and the precipitate was filtered

to give the title corrpouEQa}Lm?ézqs a white solid.
1H-NI\/R(300 VHz, DI\/BOdG ppmfrom25 TMS): 6 7.87

e 4 88

3 21 | m. 2.92 (m 0.5H),
Mwhf’wﬁe Wy 5H) 0.81 (s, 1.5H),
Brﬂ@@}i 1[1137@%) ym}d raﬂ dam@quokry.Eﬁampl@ dzgartangdrem 6-aza-7a-
7-(Z) - met hoxyi m no- androstane-17-one hydrochl ori de

homatj- (Br mpahed/imndOsdntisehite-asl démnei (Bd, PrepgaxaBpbe g) and
starting from 6-aza-7a-

qup?ﬂfé)mmd&?mlﬁb "R drasiianae A1 e, dPe&sh. (17 B1 mg). The

Prepn R) - pyrrolidinyl oxyam n€

S'MBY df)]?o(a'] gse t1(1jc\%][lat d VE %ﬁ@t\ﬁolén%%% 811)t-{£bete]\9as filtered to

cru ura

rec ttevvasfleredto. :

Blvg i fpmmougsl 160 Ao R %ﬁb{ %N@Jﬁé@@@gﬁ%msod&
fromTVB): 6 8.72 (bb, 2H), 531(bb 1H), (m

ppin, fRensINIS): BRY72 (b, 2H), 5.31 (bb, 1H), 4.75 (m 1H) 358 (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 Et20 and the precipitate was filtered to give the title
compound I-av as a white solid. TH-NMR (300 MHz, DMSO-d¢, ppm from
TMS): 6 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).
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3.50-0.90 (m 26H), 0.82 (s, 1.5H), 0.81 (s, 1.5H),
0.78 (s, 3H). 15 Exanple 22 (E 2) 3-

W@ 20021102t hoxyi m no) - 7a- aza- 7a- honoandr ost anePCT/EP2007/055366

7,17-di one hydrochloride (I-av) Prepared in 65%yvyield
as described in Exanple 1 stafting from 7a-aza-7a-
honoandr ost ane-3, 7, 17-tri one (||-j Prepn. 9, 96 nm)

and 2- 20 am noet hoxyam ng_di hyd chl ori de (47 ng).
The crude product was triﬁéﬁg@%é%’th Et 20 and t he

EEEeEi pi t_gt_e vvashf' Itered to give the title con‘p(ci)und

dLOPT QP YR fmg % ~ ﬁk.gf@lg RNAFOISHANEC™ .17~
from TMS): 6 7.97 (bb, 3H), 6.99 (bb, 1H), 4.08 (m

idne 1ydiBcklorideHl:aw® 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. 25
PE220Q 4/ 1A T 1% 3y R aERELQAHBA S B6Bx a Apl1EX a8 Eind bl Zh-aza-Ta-

3- (13- N- Met hyl ami nopr opoxyi m no) - 7a- aza- 7a- honoandr ost a

HSmIEgﬁarosghﬁé‘% *Gie}ft?{;?'?zﬁg“( (1pAyin. Preparsd 14,y0%ng  3-N-

escri anpl’é 1's artlngfrom

- 5 honoandro
prsBf findRoggonigy eandeat aaiidh: T PopssgRnife 32 me). The
di hydrochloride (lI1l1-b, Prepn. 16, 32 ny). The crude
usteuproduess was triraesed i ith EpOnand dhehereginatatpi was élltered to
was filtered to give the title conpound I-aw as a
piviet thestoile dompauNNA-4 880G dviihitDb@BE. d - NNMBM3DO VMTEVE)NMSO-ds,
6 8.50 (bb, 2H), 6.98 (bb, 1H), 3.97 (m 2H), 3.59 (m
%'ﬁ% fxfbﬁlg éi”l\@@n,g (82TB 53)"0bb &}§)<2 S6(@8 (Hb 511)1) §95J(n( 82H)l 335% (m, 1H),

9888 SsHP) 52 ’?éiaf??h‘)’, 281 (s, 1.5H), 5.50-0.95 (m, 2OH), 1.05 (s, 1.5H),

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

Example 24

3-13-(R)-Pyrrolidinylloxvimino-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 (II-j, Prepn. 9, 95 mg) and 3-(R)-
pyrrolidinyloxyamine dihydrochloride (III-c, Prepn. 17, 32 mg). The crude
product was triturated with Et2O and the precipitate was filtered to give 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, 3H), 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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(E 2)
3-[3-(R)-Pyrrolidinyl]oxyi mno-7a-aza- 7a- honbandr ost an

wW@2007/147713i one 15 hydrochl oride (I-ax) Preparkdl/EP2005055366

yield as described in Exanple 1 starting from
7a-aza- 7a- hompandrostane-3, 7,;17-trione (I1-j, Prepn.
9, 95 ng) and 3-(R)- pyrrolidinyl oxyam ne
di hydrochloride (I11-c, Pe 1 32 ny). The crude
product was triturated V\ngﬁ—ﬁ%%égnd the precipitate

tered to gi ve, t e 20 title conpound l-ax as a
ih/Y o \c : 1N OKINAD L ar 4 '.,._‘_ 1 a d 9pyAIE AIGTLE AL umarate
6 9. 04 (bb 2H) 6. 99 (bb 1H), 4. 74 (bb 1H), 3.58
(biy) 1H), 3.07- 3.28 (m 3H), 2.88 (m 2H) 2.46-1.31
(m 18H), 1.09 (m 2H), 1.05 (s, 1.5H), 1.04 (s,
Pr&dredOin/ 814:Syiebths @e’@cM@eaQQ7Eiéﬂl¥)l§ 1 starting from 7a-aza-7a-
PCT/ EP2007/ 055366 45 Example 25 (E, Z

i ORE L yglgnvaf@ros@an Gl 08 o

unar a repared 1n’71 1d ag describ&d in

1 starti from 7a-a
BBt heseRimnt SRy BI s (8 B after 5 Bt mishare was
2- am _noet hoxyam ne di hydrochloride (21 ng). After 1.5
frepmes dried ane thesresidee Feasdpisidiednby tfishy ebratnatoggaphy (SiOs,
purified by flash chromat ography (Si 02,
CH2.C1ZMETHY 28% NGO 00/1). To the @ocertvated effactions a
fractions a stoichionetric anount of funmaric acid in

Meidthivae tAd desburf dratndddd hb@nnolleOH R20adddie After addition of

precipitate was filtered to give the title conpound

7., 85 et L AR INRL R0 M o PR PRI e
Safla. pfy R b Reg (@[sgcgg,@ SpimagromaIMy 5 ke 45 4D, 4.07

1. 04
2H)H%%OO (m, 2S3 292@11 1H), 2%8 (be)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 (ITI-b, Prepn. 16, 37 mg). After
1.5 h the mixture was freeze-dried and the residue was purified by flash
chromatography (SiO:, CHsCls/MeOH/26% NH,OH 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-ds, ppm



10

15

20

25

15 Exanple 26 (E, 2)

3-(3-N- Met hyl am nopr opoxyi m no) - 7a- aza- 7a- honoandr ost a
woeeri4vme difumarate (1-az) Prepared i n 60% BCEEPR08F055366

described in Exanple 1 starting from 7a-aza- 7a-

honmpandr ost ane- 3, 17-di one (Il4zk, Prepn. 10, 63 ng) and

3-N- 20 net hyl am nopr opoxyam ne di hydr ochl ori de

o TArS PRt % L8 o SEL ST P PbE G o,

chromat ogr aph Si 02, CH2C12/ MeOH 26%

é‘é;,l%/lﬂ. > Hﬁt(zh%? %%n%lé}ni% 80 by f {2&@34%311) 2.34 (bb, 1H),
stoi chionetric amount of fumaric acid in MeOH was

Addet 30AN, BRI 0196 Gn 1GTHER, (¢, HebId), 68 his, &AH). was

filtered to give the 25 title conmpound |I-az as a white
solid. "H NWMR (300 MHz, DVSO d6, ppm WO 2007/147713

PCT/ EP2007/ 055366 46 from TM5): 6 8.49 (bb, 1H), 8.39

bb, 2H), 6.61 4H), 3 , 3.47 (bb, 1H),
(3.11 (It_)l)b, 2H) (2892 (H)bb %%%%H)(bb 1H)( 2.55 (H)s

dygstane-17-one

1 te ®lypbad| i di nyl ] oxyi ni no- 7a- aza- 7a- honoandr ost an
e-17-one Difumarate (I-ba) Prepared in 82%yield as
Besgaiedech B2%Exiahplae dlesstihediingEf;ammﬂ@ d- slznating-from 7a-aza-7a-

honoandr ost ane- 3, 17-dione (I1-k, Prepn. 10, 93 ng) and
ﬁoﬁl@andi&tﬁﬁéfsoﬂ aadﬁé OXYRR] NPrdphydragh! 951 deiof | 1dné&. 3-(R)-
Prep. 1 . After 2 h the m xture was

PR S S b LB e 2

83/17/1.7). To the ncetr ted fractions a
SUBHER Ve ilEeealiigd of crefifige i Wajeopprijgd by flash

added. After addition of Et 20, the pre0|8|tate was
¢hitomeatographyi (BQheCH2Cl/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. 'TH-NMR (300 MHz, DMSO-ds, ppm
from TMS): 6 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.Z) 3-(2-Aminoethoxvimino)-7a-aza-7a-formvl-7a-homoandrostane-17-one

hydrochloride (I-bb)

Prepared in 75% 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
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15 title conpound I-ba as a white solid. 1H NWR (300
WMHz, DVMSO d6, ppm from TMS): 6 6.45 (s, 4H), 4.72
W@ bw714H3 3.25 (m 3H), 3.11 (m 1H), 2.87 (nPCT/BPY0P7/055366
2.44 (m 1H), 2.30-0.99 (m 20H), 0.94 (s, 3H), 0.79
(s, 3H). Exanple 28 20 (E 2) 4,
(2- Am noet hoxyi m no) - 7a- aza 7a-f ornyl - 7a- honoandr ost

3-
e h or ar % Vyie
S0% e G Vs fgﬁfﬁ”ﬁét% H@fwﬁsrfﬁ? @5%%* 1#h, 7.86
for -7a-h rmandrost g one s 5) . ](
%;) TRE WO Rogye s UiPnyH) GbABE U (ha3 tin, 0.51)
ng). The crude product was 25 triturated with Et20 and
802 @r @EDplt%t emnasSH), 2.8 deh, tH{)g|2/é211-b2)(ms ARt 20 (s, 3H),
WO 2007/ 147713 PCT/ EP2007/ 055366 47 solid. 'H NWR
0360 sMslg). DMSO-d6, ppmfrom TM5): 6 8.12 (s, 1H), 7.86
(bb, 3H), 4.11 (t, 1H), 4.06 (t, 2H), 3.46 (bb, 1H),
3.18 (t, 1H), 3.03 (m 0.5H), 3.02 (t, 2H), 2.91 (m
0.5H), 2.35 (m 1H), 2.72-1.12 (m 17H), 0.90 (s, 3H),

0.78 (s, 3H. 5 Exanple 2 E, 2,
3- (3- N Met hyl am nopr opoxyﬁﬁé@éﬁ——%@- aza-
ZE?_ZB.?E{- | - 7a- honobandr ost ane- 17-one hydrochl ori de

Nemhmlammwggzéa_m@% qaa]elprmyl Foashemeandrostane-

starti ng from 7a-aza-7a- 10 fornyl - 7a- honoandr ost ane
B7-bhediwirecklobide, ABcepn. 11, 66 ng) and 3- N
nmet hyl am nopr opoxyam ne di hydrochloride (l111-b, Prepn.

Pﬁ%pa%%dmg]) 63%NGiel ¢ BY ARocRFiBEEGH E@§mtpl1é t1um&ﬁﬁngrbﬁl Ta-aza-Ta-
O and the precipitate was filtered to give bc as

BB At SROR $3904E, (YRG0, oI B g@)@ and 3N

metgyfamlnol_l?tropoxyaml e d&l@drocﬁllorldg (III-b, Prepn. 16, 35 mg). The

crude product was triturated with Et2O and the precipitate was filtered to
give I-bc as a white solid. H-NMR (300 MHz, DMSO-dg, ppm from TMS): §
8.54 (bb, 2H), 8.12 (s, 1H), 4.11 (t, 1H), 3.95 (t, 2H), 3.46 (m, 1H), 3.17 (t,
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.Z) 3-[3-(R)-Pyrrolidinylloxyimino-7a-aza-7a-formyl-7a-homoandrostane-

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 Et20 and the precipitate was filtered to give I-

bd as a white solid. H-NMR (300 MHz, DMSO-ds, ppm from TMS): § 8.96
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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

WQQMy/ 1410189 (s, 3H), 0.78 (s, 3H). Exanple 30 PE&/EP2007/055366

3-[3-(R) -Pyrrolidin,
| oxyi m no- 7a- aza- 7a- f or nyl - 7g;honoandr ost ane- 20
17-one hydrochloride (I-bd) Prepared in 65 %yield as

A55 55  HRTR s L 054.28 . I 859, o, 297 o
5L SR, Pl 2 L LR s bydhecni e

triturated with Et20 and the precipitate was filtered
to give | 25 bd as a white solid. "H NWR (300 MHz,
DMSO-d6, ppmfrom TMS): 6 8.96 WD 2007/ 147713

PCT/ EP2007/ 055366 48 (bbEx2iople8112 (s, 1H), 4.73 (m
1H), 4.11 (m 1H), 3.50-3%%*.05 m 6H), 2.97 (m 0.5H),
O_ o, . - .

2050 2-R-BInb Sndittand6 A8 - dione

(6]

gy 4EocHl y&r ochl oride (I-be) Prepared in 66%yvyield

as described in Exanple 1 starting from 7-oxa-7a-
Reenraedr os PhteyRld as7desqrdins ( |Espmplee prtantng ggonpyy-oxa-7a-
and 2- am noet hoxyam ne di hydrochl oride (41 ng). The
homgenfgrexdant-3@d 7iDicnei t (Hamed Ridgn.Et 20, ar88 t hag) and 2-
precipitate was filtered to give |I-bf as a white

§81ihSethbkl NMR & 300h MipchigMee d@1 pav).f rine TMRlde Gorbd(Bt was
(bb, 3H), 4.29 (t,” 1H), 4.13-3.69 (m 3H), 3.28-3.18

Uiyt S0 b Bl B Rl A0 e
L DR P Bl AR Y SL Y LRI RSPV DR 31, .20
(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,Z)-3-(3-N-Methylaminopropoxyimino)-7-oxa-7a-homoandrostane-6,17-

dione hvdrochloride (I-bf)

Prepared in 74% yield as described in Example 1 starting from 7-oxa-7a-
homoandrostane-3,6,17-trione (II'rm, 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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di one hydrochloride (I-bf) Prepared in 74%yield as
described in Exanple 1 starting from 7-oxa-7a-

womwoasdidst ane- 3, 6, 17-trione (I1-m Prepn. 12PCI/BR0ATY55366

and 3-N- 20 net hyl am nopr opoxyam ne di hydrochl ori de
(I11-b, Prepn. 16, 72 ng). Thg crude product was
triturated with Et20 and the precipitate was filtered
to give I-bf as a white solid H NWR (300 MHz,

DMSO-d6, ppmfrom TM5): 6 8.53 (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.csEzamplegdd 14) 2. 53 (s, 3H)
2.46-2.24 (m 8.5H), 2.19- 25 1.05 (m 15H), 0.86 (s,
@ty) 0. 313(B)-P3tialidiby B 607ini4d 77 8x PCH HRA0DTAOBEREH6.17-dione
49 Exanple 33 (E, 2) 3-

h3dtddhidyas o-b&i nyl ] oxyi m no- 7- oxa- 7a- honoandr ost ane- 6
, 17-dione hydrochloride (1-by) 5 Prepared in 55%

e R R DHOEr L PR,y g [ A R (ol Hom 7-oxac
g roRoshe T BT oy S BRETE 47 o), g 5

product was triturated with Et20 and the precipitate
neerofidindp e manegidileydrochlpride Sl faepn) ild, 48 The crude
(300 MHz, DMSO-d6, ppmfrom TMS): 6 9.20 10 (bb, 1H),
Prddict bras fithurhtd® wiblh Et16) andl tUSpdedbithne witd) filtered to give I-
4.13-3.97 (m 1H), 3.28 (m 4H), 3.20 (bb, 0.5H)

Bg 63 £ vAditd @blié."')H-ﬁNﬁ@(é@@Mﬁ"i%Dﬂ‘@Bb-dQ-ﬁ?m(ﬁom BMS): § 9.20
0.81 (s, 3H). Exanple 34 15 (E, 2

Bl DA By 21T SO OB 3 . 0
e3Chn Lo | D5 RRPL D) 2587 bA% "AD. % 2308 (. 161), 0.87 (s,

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

Example 34

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

fumarate (I-bh)

Prepared in 56% yield as described in Example 1 starting from 6-oxa-7a-
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 (SiO2, CH:2Clo/MeOH/26% NH4OH
93/7/0.7). To the concentrated fractions a stoichiometric amount of fumaric
acid in MeOH was added. After addition of Et2O, 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),
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honoandr ost ane-3, 7, 17-trione (l1-n, Prepn. 12, 60 ng)
and 2- am noet hoxyam ne di hydrochl oride (28 ng). After

WQ@Qo0m1417me crude product 20 was purified by flRBSHEP2007/055366

chromat ogr aphy (Si 02, CH2C12/ MeOH 26% NHACH
93/7/0.7). To the concentrateg fractions a
stoichionetric amobunt of fumaric acid in MeOH was

-‘ﬁ%e@ir ofp. % 823(?’ge ﬁi@ & %f&m S0l PRI 24 R m. 1510,

Lﬁzéj 1H-NI\/R (r\ﬁ;z 6, ppmfrom TMS): 6
s( 5,01PH)-91 S5195 0@9)(8 6 (t, 2H), 3.39 (m
O 5H), WD 2007/147713 PCT/ EP2007/ 055366 50 2. 98 (t,

2H), 2.92 (bb, 0.5H), 2.41 (m 2H), 2.31 (bb, 1H),
2.22-1.03 (m 15H), 0.93 (s, 1.5H 0.91 (s, 1.5H),

0.80 (s, 3H). Exanple 35 B ﬁﬁ,@gg-
(2- Am noet hoxy| m no) - 7a- oxg 7a- honoandr ost ane-
1160 3- oﬁé%aﬁ

: o, Pr epn.
‘ famatcy oxyam ne di hydrochl oride (37 ng). The
crude product was 10 triturated with Et20 and the
Brewansdtiax 83%axield psedasdribgd ginvExampple dsstariipitfsom 7a-oxa-7a-
solid. 1H NWR (300 MHz, DMSO-d6, ppmfrom TM5): 6 7.66
hbh],oaﬁﬂl)rosténé‘%ﬂ,(lt?;trﬂalﬂ)e, AIB& (tPreph), 1B3,1480m nig)), and 2-
3.02 (m 2H), 2.99 (m 0.5H), 2.42 (m 0.5H),
gnﬁﬁoéth%ggéﬁhné7ﬁihya(?]r8@§10§fﬁie 1(35H)mé) OKes: crrdeH)product was

S P R EITVP8 55 DOPRE  wie
F R BTEAE o B o,

13, 75 ng) and
(t, 1H), 4.06 (t 2H) 314 (m, 1H), 3.02 (m, 2H), 2.99 (m, 0.5H), 2.42 (m,

a- OXa- -
13, 80 ny)

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

Example 36

(E,Z)  3-(83-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-
homoandrostane-3,7,17-trione (II-o, Prepn. 13, 75 mg and 3-N-
methylaminopropoxyamine dihydrochloride (III-b, Prepn. 16, 41 mg). The
crude product was triturated with Et2O 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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20 met hyl am nopr opoxyam ne di hydrochloride (I111-b,

Prepn. 16, 41 ng). The crude product was triturated
wowRn/1E72D and the preci pi tate was filtered toPCHER®07/055366
I-bj as a white solid. "H NWR (300 MHz, DMSO d6, ppm
fromTM5): 6 4.70 (m 1H), 397 (t, 2H), 3.13 (m

1H), 2.98-2.84 (m 3H), 254(s 3H), 2.44 (m 1H),

2.28-1.09 (m 18H), 1.06 1.5H) 1.05 (s, 1.5H),
0.78 (s, 3H). 25 vmzoow@é%—gére / EP2007/ 055366 51

3 D P, L0 e h A 8- T Ghehi=Ox big IS
e-7,17-di one hydrochl ori de (I bk) Prepared in 69%

hyéfmthkmdie&bk)_bed in Exanple 1 starting fromfrom
7-oxa- 5 7a-honpandrostane-3,7,17-trione (ll-0, Prepn.

P3ep o dnib) 6997 181'(1 5 deByribad il |E3<\é|n%l)éaﬁbfh@ftmg from from 7-oxa-
di hydrochloride (Il1l-c, Prepn. 17, 58 ng). The crude

ST A S R o
yrfrj:_)h’(\!l_k ylgwamgn%ih}gﬁ% {1 (ﬁyz@ﬂ s, %e 1%'4?’8 @E&SThe crude

(m_1H), 2.30- 10_1.09 18H), 1.06 s,15 1.05
product 5rys totupgited wi néx |t]ée @ge@gﬁg}e was filtered to give I-
3-(2- Am noet hoxyi m no) - 6 oxa- 5(3 andr ost ane-7, 17-di one

bk drsog W loite delid] 1 HHNVER RBep ik, iDMSOdy,i epa from TMS): § 8.89
described in Exanple 1 starting fromfrom 6-oxa-

@(b? zqmﬂrmi ARL-J)7 3L B8, GiH): B, 9?(&9&1{)1‘%3)3@%@), 2.30-

- am noet hoxyam ne di hydrochloride (1

to e \ 0 d the
pregﬁip{éﬁyq éN?%I ere 5?% glé\@@ pﬁéag’ "white
solid. "HNWR (300 MHz, DMSO d6, ppmfrom  TVMS): 6 7.88
(bb, 3H), 4.41
Example 38

(E.Z) 3-(2-Aminoethoxyimino)-6-oxa-5B-androstane-7,17-dione hydrochloride

I-bl

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 Et2O and the precipitate was filtered to give I-bl as a white
solid. TH-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-Aminoethoxvimino)-6-aza-7a-homoandrostane-7,17-dione fumarate




10

15

20

20 (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),

wa2004447768 (m 10H), 1.02 (s, 3H), 0.82 (s, 3HCTI/EP2007/055366

Exanpl e 39 (E)
3- (2- Am noet hoxyi m no) - 6- aza-Za- honoandr ost ane- 7, 17- di
one fumarate 25 (1-bm WO 2007/ 147713

/E 2007 A m u e gf . o
BR hRRbT ey Be s and agipReshprimin 6
o)- - .aza- 7a- hono- andr ost ane- 7, 17- di one (llésigg Preg
agn- Tadmgpngdaestane ¢ e daene yilkimoRrern I18or 14 M) TERd 1M
(1.49 nmL) was stirred at room tenperature for 2 h.

fdtealswlyldamamniasm cinaede r at €0HFO (3@l ImId| wae sticke8l at room
purified by flash chromat ography (Si02,

i 5 d: W2 6% NAHHs 0188104 ivhs ddoncdAttabed ceNGARAIT wilfthe and

fractions a stoichionetric anount of fumaric acid in

g&ﬁg{ wasov?ggﬂggha%ﬂr@ma d&g;ﬁ)ﬁgi <§665y ganmom@% NH,OH

triturate dnd the precipitate

aﬁsj{l@i éi el:;qj&( gf f}leicgt%_qgquh&%?ég oWrEz%gu&‘bof fumaric
pmfrom TVS) : ébb 1H), 6.66 (s, 5(m

Qq;]}i InzMpOH masle}ded an @:V@npragggl toglr@mes(qﬂ h’g_grude product was
2.69-1.10 (m 18H), 0.97 (s, 3H), 0.92 (s, 3H).

tBramplted 401thZ)Et2O and the precipitate was filtered to give the title
3- (2- Ami noet hoxyi m no) - 6- aza- 7a- honoandr ost ane- 7, 17- di

HUARITEER ad 3 Whitd 4610 X840 enef 57%). TH-NMR (300 MHz, D-0,
3(Z§) [ 2- (9H f [ uor en- 9- yI net hyl cafbonyl ) am noet hoxyi m n

e SR L
b o @oﬁﬁzﬂ“%s@&wééﬁﬁri@@éfﬁe( LG, BP0, 6% B,

purified by flash chronat ography (Si02,
CH2C12/ MeOH 26% NHAOH

Example 40

7) 3-(2-Aminoethoxvimino)-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:2Clo/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 Et2oO and the precipitate was filtered to give the title

compound I-bn as a white solid (320 mg, 56%). TH-NMR (300 MHz, D20,
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86/14/1.4. To the concentrated fractions a
stoichionetric ampbunt of fumaric acid in MeOH was

w@eoded4andl evaporated to dryness. The crude prPRPCUEP200AHB55366

triturated with Et20 and the precipitate was filtered
to givethetitle compound Il:zbn as a white solid (320
56% . 'H NVR (300 MHz, D20, WD 2007/147713

L r?%r‘?%?%% ?@q o) fég V9K, 9,96 8,909, 3%];?% (m, 11D,

Eilton oSk 560w 5 Gn. 1810, 0.87 6 0 .02 . 310l >

3- (2- Ami noet hoxyi m no) - B- honbandr ost ane- 17- one
hydrochl oride (1- bo) Prepared as described in Exanpl e
1 starting from B-honoandrostane-3, 17- dione (50 ny,

H J Ringold, J. Am Chengx le 4960, 961) and 3-(2-
am noet hoxyam ne di hydr ochl ori ’EI (25 ng). The conbi ned

Mturated w th Et OAc and.the precipitate was filtered
give the title conpound I-bo as a white solid (57

, 87% . 1H NWR (300 MHz, DVBO ppm from TMS) :
]?rewnpg a ppscripegloly ﬁ‘qxagm)le lgsth(nrg] fropy B- hoggan@mstane 3,17-
0.5H), 2.81 (m 0.5H), 2.44-0.80 (m 23H), 0.90 (s,
didne %Whgs,ﬂsw.ﬁﬁsgﬂd,ambmmzcma@ Sde. 1960, 961 and 3-(2-
[3-(R) -Pyrrolidinyl] oxyimno- B-honpandrostane- 17-
QRN BNBOQGAnPhé dehydrobh RR-ARARA Q‘%Qrohgﬁﬁearbrgamc extracts
Exanpl e 1°starting from B- honpandr ost ane- 3, 17-

%g?edl(“g&ﬁﬁ) Naﬁgo?om%%%%%&d ?@aﬁg‘g@ﬁ P rpEs) The crude

|1 Pre The
Igroduct was t]Plturated Wlth r@‘gOAc and the precipitate was filtered to give

the title compound I-bo as a white solid (57 mg, 87%). 1H-NMR (300 MHz,
DMSO-dg, ppm from TMS): § 7.40 (s, 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.7Z)-3-[3-(R)-Pyrrolidinyl]oxvimino-B-homoandrostane-17-one hvdrochloride

{I-bp)

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 NasSQOy, filtered and evaporated
to dryness. The combined organic extracts were dried over NasSOy, 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
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conbi ned organi c extracts were dried over Na2SO4,

filtered and evaporated to dryness. The conbi ned
woe@ansviextracts were dried over Na2SO4, filtRCEHEP20aTIORS366

evaporated to dryness. The crude product was

triturated with Et20 and 25 the precipitate was

filtered to give the title conpound |-bp as a white

BB R TR AT SR Bk D5 902 0,

bb, 2H), 4.7 m_ 12H), 3.40-3.05 ( 4 2.81
60817 2. 3805 Simusitth BT A5ED 02 G 8n. GAFD, 245
0.78 (s, 3H). 5 Exanple 43 (E, 2)-
8-323nN2FBtth9 1 @nBHOp® Gpdxy3k.no) - 6- oxa-
7a- honoandrostane- 7,17- dione fumarate (I1-bg)

Prepared in 49% yvyield as described in Exanple 1
starting from 6-oxa-7a- honoandr ostane-3,7,17-trione

(I'l-n, Prepn. 12, 210 ny) Eggg%]%é#? 10
nmet hyl am nopr opoxyam ne d oride (111-b, 117
) t.he cr ude. d

D ROXY1

90/10/0.1). To the concentrated fractions a
Bimpratedlda)i ¢ amount of fumaric acid in MeOH was

added. After addition of Et20, the precipitate was
Préparddint d9gi veeld hes tlesdribeabip disadnplebd] asrtangifréd oxa-7a-
solid. 1H NWR (300 WMHz, DVSO d6, ppmfrom TVM5): 6 6.42

ﬁémogﬁhroﬁa{glg—?’g@l?tﬂ&m 3194, (Prephd). . B,23140M ng%_)ls"%nd 3-N-
2.89-1.0 (m 22.5H), 2.47 (s, 3H). 0.92 (s, 1.5H),

bl byt o AP S SR L 0 el Rtz b ehe
Rl BRI il ™ R Bk SRS oo,

CH>Clo/MeOH/26% NH4OH 90/10/0.1). To the concentrated fractions a

[\ A<
VE O

stoichiometric amount of fumaric acid in MeOH was added. After addition of
Et20, the precipitate was filtered to give the title compound I-bg as a white
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

E.Z 3-13-(R)-Pyrrolidinvl|oxyimino-6-oxa-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 (III-c, 117 mg). After 2 h, the crude

product was purified by flash chromatography (SiOs, CH2Clo/MeOH/26%
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honoandr ost ane-3, 7, 17-trione (l1-n, Prepn. 12, 210 ny)
and 3(R)- pyrrolidinyl oxyam ne di hydrochloride (IIl-c

wa07m)713 After 2 h, the crude 25 product was mlT/EPiOGﬁ655366

by flash chromat ography (Si 02, CH2Cl12/ MeOH 26% WO
2007/ 147713 PCT/ EP2007/ 05536655 55 NH4COH 90/10/0.1). To
the concentrated fractions a stoichionetric anount of

C was add d, Aft.er ad
E?LW# ABTHDL DT B R R aRERRR £icli®hs ag%bchewgeﬁw pgount of
npound | -br_as a white solid, 1H NWR (

@wg@flg@mg i Mkl ey -adsled. 4Ates ade}on ,q)f ﬂg@mthg Hyrecipitate
4.62 (dd, 5 0.5H), 4.54 (dd, 0.5H), 3.40-1.00 (m

85K filteredoto( giveltiEHitle. @mpsynd ISi) as 6. White(®]id3HI-NMR (300
Exanpl e 45 (E, Z)-3-(2-Am noet hoxvi m no) - 6- oxa-
FEIR0MASOF @s tyghna- frddr TVIS):hy 3.9 hkoritDe 4.1 (Wl,- PH), 4.62 (dd,

Prepared as described in Exanple 1 starting from
7 r . S 08PN (. 19
gé ng)4'%[ndd%[q?§ma?n%?ggt ggazrﬂlgﬁ?%ggdrlogﬁforl d((as (115}H)’ 0.79
ﬁgg The conbi ned organic extracts were dried over
, filtered and evaporated to dryness. The crude
15 product was triturated with Et OAc and the
precipitate was filtered to give the title conpound
|-bs as a white solid (43 ng, 94% . 'H NVR (300 MHz,
DVMSO- d6, ppm from TVS): 6Exatplédb, 3H), 4.08 (m 2H),
3.78-3.40 (m 3H), 3.18 (m O0.5H), 3.04 (m 2H), 2.94
E"Z - 3B M inde HdxFirdth d) 8- ol Hhr h n88h d®stade-2one0- 18rochloride
. S, anpl e
%Ell%) 3- (2 Ami noet hoxvi i no) -

xa- 7a- honoandr ost ane- 17- one

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 NasSOs, 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,7Z)-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-



10

15

20

25

hydrochl oride (1-bt) Prepared as described in Exanple
1 starting from 7a-oxa-7a- 25

wohvoasdtdst ane- 3, 17-dione (l11-t, Prepn. 20, 8BCTHP20aTI055366

3-(2 WO 2007/ 147713 PCT/ EP2007/ 055366 56
anm noet hoxyami ne di hydrochl oride (41 ng). The conbi ned
organic extracts were dried over Na2SO4, filtered and

eva ted to dr .1The, crude \product was

t GrfpShied A ERRe bl L Rl BRE4EI R A
o give _the t|tIe con‘ﬁ)m;nd I-bt as a white solid (80

mgafe 7ugd ovier N\NR2PQoofiiered smhvsmagerategntd dasnewis) The crude

7.83 (bb, 3H), 407(m 2H), 3.65-3.35 (m 3H), 3.02

pmd@l&l)waétﬁﬁumted vt E]JSH)(; add9the( precipibide, was Fdtdred to give

1.5H), 0.79 (s, 3H). Exanple 47 (E 2)

Bhd ZtRMtABLERXMHEY A9 h- Fhaeasyilr (50 afe-7R23) - #-0MR (300 MHz,

hydrochl oride (1- 10 bu) Prepared as described in

W%L&ﬁb?pg% %Jﬂ%?@%%@%@a%)oitﬁ%3z )1§ 655, '38W‘f‘n 3H),

2-am noét hokyam n

LG E T 46T oL T GRS TR 8ah D, 0.79 s, 3.

evaporated to dryness. The crude product was
triturated with Et OAc and 15 the precipitate was
filtered to give the title conpound |-bu as a white
solid (141 ng, 73% . 'H K¥RMpeOd@7MHz, DMSO d6, ppm
fromTwVs): 6 7.88 (bb, 3H), 7.46 (s, 0.5H), 7.37 (s,

Ih3-(24ABA N b8 oA mird) W akfAn ProdtAne-$.194dioHe h3dRddhloride (-
. . , 0. S, , 0. S, .
%frrpl e 48 (E 2) 3-
(R -Pyrrolidinyl ] oxyi m no 6- azaandr ost ane-7, 17-di on
0,
?ﬁé}%}? ale gégﬂ%{% it & gta5r8tl/r(ig Ifregrg 6agzgae1§(frrolstba%% 3,7,17-

trione (IT-u, Prepn. 21, 147 mg) and 3-(2-aminoethoxyamine dihydrochloride

(72 mg). The combined organic extracts were dried over NasSQy, filtered and
evaporated to dryness. 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%). 'H-NMR (300 MHz, DMSO-dg, 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)-Pvrrolidinvljoxvimino-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 (IIu, Prepn. 21, 55 mg and 3[R)-

pyrrolidinyloxyamine dihydrochloride (III-c, 32 mg). After 2 h 2M NaOH
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azaandrostane-3,7,17-trione (1l1-u, Prepn. 21, 55 ny)
and 3(R)- 25 pyrrolidinyl oxyam ne di hydrochl ori de

W@ RGorA¢77182 ng). After 2 h 2M NaOH WO 2007/ 14 7FABEP2007/055366

PCT/ EP2007/ 055366 57 was added and the aqueous phase
was extracted with CH2C12 (3 x). The conbined organic
extracts were vvashed wWith brine, dried over Na2SO4 and

evapo d t.o.,dryness. e residue, wa

AEPAGHE Antc BRFERA PREE Bt EX el R (\éﬁd% (3 ). The
I\/b(]—| was added. After addition of 5 EtOAc th

pRrebIsic atsanig sxFacte Mvele (R giedewithebring) @Tl@én%’@@rma2so4 and
|-bv as a white solid. 1HNWR (300 MHz, DMSO d6, ppm
evapnmrads) : tb dryd@s§.s, Tie Stdsidue %as(diss@l@d) ,in6.MQO@—E, and a
2H), 4.72 (m 1H), 3.30-2.95 (m 6H), 2.40-1.00 (m
48ihionet88 ahSourdHf, fubh Bic h6id iBHIe O vRIeRdda. IAFPerladdition of

6- Aza- 7a- hono- androstane-3, 7,17-trione (ll-a) To a
DY ires) s atsa ooeppid gy oo whie
ﬁ@%@ ot G BN&%@ ﬁ%&%aﬁ%@ B34 4 010 753

nm) wa dropw se. After
Shé) éﬁ%t@flg (‘ﬁagﬁéxﬂ 72‘&:?@:1 Niﬁt R-IXDRG (3, GH), FHO- 1 00 (m 18H),
conbi ned organic extracts were washed vvlth bri ne,
0r89ed, 8Her0.RAXSGED.fi | tered and evaporated to dryness
to give
3,3:17,17-bi s(et hyl endi oxy) - 6( E) - hydr oxyi m noandr ost an
e (4.65 g, 1009 . 'H NWR (300 WWHz, DWVMSO d6, ppm from
TVM5): 6 10.37 (s, 1H), aithh 4 M 8H), 3.15 (bb,
1H), 2.16 (m 1H) 1.95-1 H, 0.94 20 (s,

cl;bsgﬁ (176 ( 86423( 3'3'%?7%%1'0{1{3? aiolutlon

hydr oxyi m noandr ost ane (7. in pyridine (115 nL) at

boa stizesd sehitom dé3,4:10, lféolggethﬂbnd@l@efdaanséaneﬁ “dne (4.5 g
at room tenperature the solution was

in THF (92 mL), a solution of hydroxylamine hydrochloride (2.4 g), NasHPO,

(ap

12 H20 (12.33 g in H30 (44.5 mL) was rapidly added dropwise. After 24
the mixture was extracted with EtOAc (3 x). The combined organic extracts
were washed with brine, dried over NasSO,, 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
(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)

was added. After 48 h the solution was quenched with 5% aqueous NaHCOg3
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heated at 40 C for 48 h. After cooling at room
tenperature, water (5.5 m) 25 was added. After 48 h

W@ b@78¢1718 | on was quenched with 5% agqueous NaHBOBERY007/055366

2007/ 147713 PCT/ EP2007/ 055366 58 to pH 8. The
sol ution was evaporated, watefy (180 nL) was added and
the aqueous phase was extracted with CH2C12 (3 x 80

FPR A SRoT L08R w5 b Gihy ARhe. B P BRS A and che

The crude product was purified, hy flzash chromast o,%ra phy
fepegus ?hﬁéﬁaWéﬁ exipagef1pyth £igeve (3 x 80 mL). The combined
3,3:17, 17-bi s(et hyl endi oxy) - 6- aza- 7a-

hrgmﬁm dxosrenwere srashed vE6h @)xir&'l WyriedlbNRat S0 0 avtizvaporated
DMSO-d6, ppm from TMs): 6 7.03 (bb, 1H), 3.93-3.69

{and §hé 1cr3d3d profuctl b BBed By fldsh chioB8tcbrdBhy (SiO.,
mr%%_al—?)s 0.76 (sp C 0317821&15,e I—|)y Asglutloac;lgc])fgy(1 :

( 3H) .
ﬁeg’éliiedkga@' S(Egg/ifg’ngng OXyQ1 3 W%Q@ﬂ%ﬁg% g—%za Ta-
%o&aﬁm“é‘%‘aﬁ@ bpag: %@Lifﬁﬁfﬁ%- 0piige DMsB-de, pom

agueo d acet one was evaporated. The aqueo
As ANSED St el i § AT OB, (k58T AT CrnallD, 232 (on,

conbi ned organic extracts were vvashed Wi th brine,
dHi) et 98vie i 0 N2 SOB) a0 ¥ 6w apHD 20.€8 (5,03d).yness. The 15
residue was triturated with m xture of EtQAc/Et20

A0/ Guapd bhes, m@qvpdlg@% \A%Pé’ﬁalcf)dybiﬁeéﬁéhﬁ%cﬂhdﬁldrl&@tane 7-one
title conpound I1-a as a ite solid (1

%:'61%%@5368%@@% %@? 'QD‘?IGg) éﬁ%?eﬁd}%nal}m%ggfa \égtée%k(?9 mL) was
P [

%t%é 8t ﬁ@ﬁﬁwf%i?a? %%B%%%Bﬁﬁ%hgw noutralized Jup addjtigy of 5%

To a stirred solution of

8qrdqusl N €0et apdl eantitog )was avapgeated. The aqueous phase was

honoandr ost ane- 7-one (Prepn. 1, 1.00 g) in THE under
it radedma)it NG Cl; (3 x 50 mL). The combined organic extracts were

washed with brine, dried over NasSOs and evaporated to dryness. The
residue was triturated with mixture of EtOAc/Et:O 40/60 and the
precipitate was filtered to give the title compound II-a as a white solid (1.50
g, 95%). 'H-NMR (300 MHz, DMSO-ds, ppm from TMS): § 7.23 (bb, 1H),

3.86-3.73 (m, 1H), 2.64-1.04 (m, 19H), 0.92 (s, 3H), 0.80 (s, 3H).

Preparation 2

6-Aza-6-methvl-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 Ny (40 mL) NaH
(60% dispersion in mineral oil, 490 mg) was added. After 1 h Mel (1.064 mL)

was added. After stirring at room temperature for 1.5 h, the mixture was
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(60% di spersion in mneral oil, 490 ng) was added.
After 1 h Mel (1.064 nlL) 25 was added. After stirring

wa@eooragimi enperature for 1.5 h, the m xture WaBCHEAEP2007/055366

2007/ 147713 PCT/ EP2007/ 055366 59 quenched by addition
of H20 (30 nL) and the aqueou%; phase was extracted
wth EtOQAc (3 x). The conbi ned organic extracts vvere

%erafﬁwﬁewe% apdi it ar 500 6 PO 0 B haRBRur HA85S éva;z%tracted

6- et hyl - éa hormandrost ane 7-one (1.00 g, 979.

ﬁﬁ@s Oreobised OBSIIE SHRTNS | W@feswggh%d 7oth brine,
(m 9H), 276(3, 3H), 2.50 (m 1H), 2.14-2.00 (m
drlpd loves- INGSQm aﬂlﬂl—beval).o@diseﬂ. 81770 (dryﬁlelﬂ)s, t00. gi9e ( B,3:17,17-
3H), 0.75 (s, 3H).
6'rs£@my@eﬂrﬁbgy)¥6 -h3aARtE HV&S&)MI@SQ&EFT base(1.bb-B) 97%).

was prepare 85% vyi e d from

FER (380 R48LTHNESEL X @&fﬁﬁﬁﬂﬁﬂ@?@g '95@70391 9H), 2.76 (s,

honoandr ost ane-"7-one by the procedure described dbové

aftl, 535 G ohfl %&ﬁ%&éﬁw&) 94 am BPERnL 045093, 110,

conbg ned orgianl c extracts were washed with H2O, dried

Bvdr (sNBHS: 7ari8, %H)aporat ed to dryness to give the

title conmpound Il1-b. "H NWR (300 WHz, DMSO d6, ppm
6rAom- VB thye- 74-B@mbrandirbtan®-7;127-830en I1H) , was7Grépared in
1H, 2.73 (s, 3H, 15 2.46-1.05 (m 17H), 0.83 (s,

8kh, O. el(is i omPr eparat 7 an-Bs@tF tendioxy)-6-aza-6-methyl-7a-
[ 2- (9H Fl uor en- 9- yl met hyl car bonyl ) an noet hoxvi m no) - 6-

BRI 78 B PRR A A el 838 (A00: PGparation
bE5 b bRy RGN bLEARGE 4P SRt G e [pTY e organic

a stirred solution of (Eza .

gxtiractsnivieret weshedn wigh- él-8z adBedeova NewSO4 and evaporated to
honoandr ost ane- 7, 17- di one hydrochloride (1-ae) (430
dgyn@é/%%itfaﬁ:h@)tiﬂmdompound II-b. 'H-NMR (300 MHz, DMSO-ds, ppm

from TMS): § 4.32 (m, 1H), 3.04-2.93 (m, 1H), 2.76 (m, 1H), 2.73 (s, 3H),

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

Preparation 3

3(E)-12-(9H-Fluoren-9-vimethvlcarbonvl) aminoethoxyimino)-6-aza-6-methvl-

7a-homo-androstane-7.17-dione (IT-¢) and

3(Z)-12-(9H -fluoren-9-vlmethvlcarbonvl)-aminoethoxvimino)-6-aza-6-methvl-

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 pL) under N2 in CH2Cla (85 mL) at 0 °C, 9-

fluorenylmethoxycarbonyl chloride (301 mg) was added. After stirring
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Et 3N (301 pL) under N2 in CH2C12 (35 nL) at 0 C, 9 25
f1 uorenyl net hoxycar bonyl chloride (301 ng) was added.

WORG0en4=13 rri ng WO 2007/ 147713 PCT/ EP2007/ 0553BEGI/EBI07/055366

overni ght at roomtenperature, water was added and the
m xture extracted wth CH2C The organi ¢ phase was
washed with 5% NaHCO3 dried over Na2SO4 and

T T i TR W TR

glvegﬁ§#é [2-(9H-fluoren-9 5

ar 'Bbﬁ)ﬂrgam%ﬁb@%WSWﬁél}e% Vel -0 Rl HHQa7drigd over
onoandr ost ane- 7,17-dione (Il-c, 205 ng, 33% and
BI(aZﬁSOE;Zal(l@I-EVfdpwa‘eni- 90 dryness. The residue was purified by flash
yl met hyl car bonyl ) am noet hoxyi m no) - 6- aza- 6- net hyl -

glﬁ'd?@ AP IOE (SIMR; n’hdxndé/BEGACL I7073D) %@V@B(EQW9H fluoren-9-
RN 300 Mz “OVEO. 96 pom From TN 6 7. 87

gﬂﬁetéﬁéfgar}?én9ﬁﬁéﬁgo%%ﬁ%%rﬁgﬁ? 67%232 (I‘gb%z)ﬂ)( ﬂ%la)%aﬂgﬂ%gane
%5188‘%5'}198 (ﬁi“/izﬁozms%n 74M8s, 23,3&?)%/0)(1) é%uém Zg -(qH fluoren-9-

H NVR_ (300 DMSO- d6,  ppm from TMS) : 88 (bb,
}Lglethyl@gbp@ﬁl)amoethoxsunmog-ﬁ n 6gp§thy4 7;§4hqmpgnglmstane
3H), 4.02-3.78 (m 3H), 3.21 (m 2H), 2.92 (m 1H),
2,175dipae (BHIL, 168 nf, 2.7.%351](—m 1}BMMR2(3@D-M}HQ OMSQt@dk)ppm from
0.78 (s, 3H), 0.77 (s, 15 3H). Preparation 4

OM)A-57 2-OMHY; &H)*T'MNBE"@HD angs37.26-eh,0nE) (4 8199, 13Am, 3H),

a stirred sol Gtion of

W%%W%%m%ﬁﬁ%&%%%ﬁ%M%w
d f

hitts B9 B0, Bl e neffh Bind Bl Bhkger atbatle” HNMR

dryness. The residue was purified by flash

6 oM 5 gPABHY-def m@mrﬁmracEM@aeS 6633 %hb .t 3.1 66i tbbe 2H), 7.45-

conmpound Il-e (48 ng, 88% . 'H NWR
7.27 (m, 5H), 4.34-4.15 (m, 3H), 4.02-3.78 (m, 3H), 3.21 (m, 2H), 2.92 (m,

1H), 2.75 (s, 8H), 2.76-2..35 (m, 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 (IT-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.Si02 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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(300 MHz, DVSO- d6, ppmfrom  TM5): 6 9.72 (bb, 1H),

4.13 (m 1H), 2.91 WO 2007/ 147713 PCT/ EP2007/ 055366
W@®120021¥01Xm 3H), 2.46-2.30 (m 2H), 2.22 (m BEY/EP2007/055366

2.13-1.89 (m 4H), 1.80-1.08 (m 9H),0.93 (s, 3H

0.81 (s, 3H). Preparation 5

6- Aza- 7a- honoandr ost ane- 3, 17-dione (Il To a stirred

ORI, 22 0, O DAL e 865 Eaun. 150108
)l b, DT pos 20ded, n pert ons over s

stirred at reflux for 1 h. The suspensi on was cool ed
with an ice 10 bath and then quenched by careful
addition of H20 (0.6 nmL) and 4N NaOH (0.6 nL). The
m xture was filtered thr pygphamatierl 5t e pad and the
filter cake was washed wth THE (3x10 nlL). The

filirate vas WaRNRYa Mol A8 Al 499-diBHENTINGZ SOt
evaporated to fied by

i 0
%Ig/ag?% g;] gtg%é?ggg@g%o%sl O%f 012,%2/,{\‘?%!’(& grol(le\lr'f(lﬁg;y)'&azaﬁa-
3,317, 17- bi s(et hyl endi oxy) - 6- aza- 7a- honoa drosSane
hesoapgrostang 7-one (NIR>(F0 W wnBo Ne, (Sppmldr badlH, (0.607
TMB): 6 3.87-3.07 (m 8H), 2.84 (m 1H), 2.64-2.51
1y e ,added1irD poBtifng olBH)5 GninGités at 3tdpm Redpefsture and the
3H), 0.67 (m 1H). 6-Aza-7a- honpandrost ane-3, 17-di one

wasteepas 8elridl 02eMietdd T hoMheZdQispension was cooled with an ice
3,317, 17- bi s(et hyl endi oxy) - 6- aza- 7a- honoandr ost ane

by
. . i
2%, BA3FRH Cuorb R BRI G B o 8. GLPRERAL SRy NaOH
' ' t t h ith HO  dri.ed
G A B 50 B SR B Bt s e
title conpound I1-f. '"H-NWR (300 MHz, DMSO-d6, ppm. .
e rw aVs): weh?THA 816 1ohy). Phi filtraed was washed with brine, dried

over NaoSO4, evaporated to dryness and the residue was purified by flash
chromatography (SiOs;, CH:Clo/MeOH/26% NH4OH 92/8/0.8) to give
3,3:17,17-bis(ethylendioxy)-6-aza-7a-homoandrostane (880 mg, 77%). 'H-
NMR (300 MHz, DMSO-ds, ppm from TMS): § 3.87-3.07 (m, 8H), 2.84 (m,
1H), 2.64-2.51 (m, 2H), 1.91-0.99 (m, 19H),0.76 (s, 3H), 0.75 (s, 3H), 0.67 (m,
1H).

6-Aza-7a-homoandrostane-3,17-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 Hs0O,
dried over Na2SO4 and evaporated to dryness to give the title compound II-f.

IH-NMR (300 MHz, DMSO-de, ppm from TMS): § 2.94-2.76 (m, 2H), 2.63 (m,
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WO 2007/ 147713 PCT/ EP2007/ 055366 62 1H), 2.46-2.21
(m 3H), 2.14-1.89 (m 5H), 1.82-1.02 (m 11H), 0.97

W@ 20073#)713 0.84 (m 1H), 0.79 (s, 3H). Prepar abCODEPB0FH055366

6- Aza- 6-f or nyl - 7a- honoandr ost ane- 3, 17-dione (l1-g) A1l
M solution of formc acid in 13 (3.9 nL) was added

dropwi se to a solution of (403 ng) in CHC13 at O
iﬁ&l@‘iﬁ“@ éi“ﬁﬁ%e%‘ﬁzo?@'a”;%%"éw (B2 L N PR sm,
ndrostane 7 dione (Il1-f, Prepn. 5, 300 ng) in

§9|(ﬂ_) 110 The mixture was then stirred in
an ice bath for 1 h. Evaporation of the solvent,
foll owed by addition of Et OAc, gave a precipitate
whi ch was renoved by filtration and washed wth
Et OAc. The conbi ned or gaPrepamtidrpgt s were evaporated
to dryness and the reS|due was purlfled by flash

chromat ography-¢ £
conpound =0 (2

m f r m TMVS) : .81-3,7
gHV? 0}‘985% ofl %méc g§1d( R %ﬂiﬁlg g&’ %711’_%) ﬂﬁ}dﬂ% }q)%OISWBe to a
0.97 (s,3 0.76 (s, Hki;Preparatlon 7 20
solpgignzef E'?&@ (#0p 2nshyar i riatodr 6 Jde meixguney wfisosigrred for
(1'l-h)
f318hdy, 4 7mbh s et hyhendadded -16- ana-idaetdod- Feluhioax oénbraza-7a-
ostane was prepared in 62%yield from

%io&%ﬁn&?oé%hﬁé%t Miendl oMy -Brepaa-5 o e@and ﬁgkﬁﬁ@ (2.9 mL).

Prepn , 567 ng) by the procedure describe bove

Br &qﬁurgrﬁgé_}ﬂ%hoﬁlﬁfed nan ice léat{]7fodcl One Fgagoratwn of the

-aza- I OXoandr os ane
The cr product ified by flash

SHivena gﬁﬁy\mﬁtd% it He B B0 Sbomtasats which was
PCT/ EP2007/ 055366

removed by filtration and washed with EtOAc. The combined organic
extracts were evaporated to dryness and the residue was purified by flash
chromatography (SiOs, hexane/acetone 1/1) to the title compound II-g (250
mg, 76%). 'TH-NMR (300 MHz, DMSO-ds, ppm from TMS): § 8.29 (s, 1H),
3.81-3.72 (m, 2H), 3.29 (m, 1H),2.93 (m, 1H), 2.47-0.97 (m, 18H), 0.97 (s,3H),

0.76 (s, 3H).

Preparation 7

6-Aza-7a-homo-7-(Z)-hvdroxviminoandrostane-3,17-dione (II-h

3,3:17,17-Bis(ethylendioxy)-6-aza-7a-homo-7-thioxoandrostane was
prepared in 62% yield from 3,3:17,17-bis(ethylendioxy)-6-aza-7a-
homoandrostane (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 (SiO2, hexane/EtOAc
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63 40/60). "H NWR (300 MHz, DVSO d6, ppmfrom TM5): 6

9.55 (bb, 1H), 3.92- 3.65 (m 9H), 2.80-2.58 (m 2H),
wa2e9Aa7¢8 (m 17H), 0.77 (s, 3H), 0.73 (s, 3HCIT/ER®0E055366

stirred sol ution of

3,3:17,17- bi s(et hyl endi oxy) - §s;aza- 7a- honmo- 7-

t hi oxoandrostane (600 ng) in pyridine (30 ni),

)
hy dr i 0 {de (789 scad .
AP PN WA R DU b e PRS0 3 v, 170, 5.92
guen hed with 5% aggeOﬁE NaHCO3 to pHHS. After
\ﬁép@m,a?ﬂbr?-%'f?fﬁw s&Ht 1-87;0- 48 s 17H80077) syt dyddds, 3H).
and the aqueous phase was extracted with CH2Cl12 (3x80
fh) . a Théircahbisnbdiar gafi &,81 7y Ecbs (ettaytendiashett ana tda-homo-7-
brine, dried over Na2SO4 and evaporated to dryness.

tHiex6dndi®sddhddr 6sEt nds puri fpeddie f (FBhmL), hydroxylamine
chr omat ography (Si 02, CH2C12/i sopropyl al col /I\/E&ﬂ

990 Rlorige S4F o dos, 40eg: Affer,48/h, a8 60 °C) the solution was
hydr oxyi m noandr.ost ang, (510 11 'H (300 MHz, .
eSS 8l BRICNEF ORUTMA 0 ONCEC Qg A G (BB, SVadioration
1 3.94-3.68 (m 8H), 2.12-1.07. (m 19H), 0.86 (bb,
q!ﬂ:gtf’le (ROY&LIPR, vm(q,ar (@g%()m@,’wg%ad(ka(ﬁ and thl_g aqueous (phase was
6- Aza- 7a- hono- 7- ( Z) - hydr oxyi m noandr ost ane- 3, 17- di one
evrtsaptrecparitid CH.CH5%By8$@®IdL).r Gite combined organic extracts were
3,317, 17- bi s(et hyl endi oxy) - 6- aza- 7a- hono-7-( 2) -

udhex vt RORHY, AStedS drAGd, W) aBd eV Aot 86 Wrfness. The crude
descri bed above for the preparation of

- - 7a-.honp- 3, -t 1 ( n. T
B LTRSS e orons
[ C12/i.PrOH 95/ 5) 0 give the title

é@ﬁﬁ@lﬁ?ﬁfﬁﬂf@?@mglﬁ@éyg-]ﬁﬁﬂiﬁlﬁ@ﬁﬁ%@@%‘/@@@@?wbﬁmv7'<Z>'
fromTM5): 6 8.83 (s, 1H), 5.14 (bb, 1H), 3.67 éjm
hyiroxyimongan droshanex549-mg, 836) MH-NYR BOOIMI 0 DNIHO-ds, ppm
9H), 0.91 (s, 3H), 0.73 (s, 3H). 25 WD 2007/ 147713

Rohi HMBD76 G5BB6S, 1H, 4.90 (bb, 1H), 3.94-3.68 (m, 8H), 2.12-1.07 (m,
19H), 0.86 (bb, 1H), 0.75 (s, 3H), 0.70 (s, 3H).
6-Aza-7a-homo-7-(Z)-hydroxyiminoandrostane-3,17-dione was prepared in
95% yield from 3,3:17,17-bis(ethylendioxy)-6-aza-7a-homo-7-(2)-
hydroxyminoandrostane (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 (SiOs, CH2Cl2/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), 3.67 (m, 1H), 2.70 (m, 1H), 2.48-

1.90 (m, 9H), 1.81-1.02 (m, 9H), 0.91 (s, 3H), 0.73 (s, 3H).
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Preparation 8
6- Aza- 7a- hono- 7- ( Z) - met hoxyi m noandr ost ane- 3, 17- di one

W@ 24071377Td a stirred sol uti on of PCT/EP2007/055366

3,3:17,17-bi s(et hyl endi oxy) - 6- aza- 7a- hono- 7-

t hi oxoandrostane (Prepn. 6) (£40 nmg) in pyridine (6.5
m.), methoxyam ne 5 hydrochloride (380 ng) was added.
After 48 h at 60 Cin sega ed bonb the sol ution was
cool ed and quenched vvith%g/?%-'t?g‘éé%g NaHCO3 to pH 8.
After evaporat| on of the sol uti on

added San@a t/aehopedsidd-mapx & | T
(3 x 80 rrL) The conbi ned organl c extracts wer e

Was hed stirtéd brsbhejordr iofd H%ar, NaBS@thahehdvapot-atedatlbomo-7-
10 dryness. The crude product was purified by flash

b ReB DGL e (Prip.6) (QQStlﬂ@WlHQ?&ﬁtﬁn@WG@)mLp @eMexyamine
3,317, 17- bls(ethylendloxy) 6- aza- 7a- hono- 7-

hede &g&%@éf ga‘%dqﬂgq;? A % Aty &???@0 (;j)ufl\"\@aﬁot%mb the

golgglog WS %mleggnd glu?eécg\gd vxgﬂgl LY @aéée((l%slg@%&)iégmﬂ 8. After

6- Aza- 7a- hono- 7- ( Z) - met hoxyi ni noandr ost ane- 3, 17- di one
NexPREear eld they sobEleR;; wader mL) was added and the aqueous
3,317, 17- bi s(et hyl endi oxy) - 6- aza- 7a- hono- 7- ( Z) -
phikoxyasiaxoeaded stvathe {R2401:ng) x0\B0t melpr ®hedesmabined organic
descri bed above for the preparation of

Bz @a8ts’ drPOMRaSINEH QStBNBride,  dbid bb@f‘qngﬁ@zp%ndl)evaﬂ_&%ted to
cr ude product was purified by flash chromat ography

nlg‘%sﬁng[%m%‘g% 9%&}@&9&)3&'\/@1%@83 %Ekﬂa@%@géﬁatogr%phy (Si0s,
gé#;nng)i{s%a{lﬁ] ;O.{g@ g(?b bg-lﬁé[ }2%3 é% ﬁnblsgﬁilﬁ%ldggxg Cgézf(l Ha homo-7-

10H), 0.90 (s, 0.79 (s, 3H). 25 WD 2007/ 147713
@aﬂmaﬁz@mm&%@rosw 2Pt |8<5|%)91H NMR (300 MHz, DMSO-ds,

ppm from TMS): § 4.90 (bb, 1H), 3.96-3.65 (m, 8H), 3.57 (s, 3H), 2.12-1.10
(m, 19H), 0.94-0.80 (m, 1H), 0.75 (s, 3H), 0.70 (s, 3H).

6-Aza-7a-homo-7-(Z)-methoxyiminoandrostane-3,17-dione was prepared in
95% yield from 3,3:17,17-bis(ethylendioxy)-6-aza-7a-homo-7-(7)-
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-ds, 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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7a- Aza- 7a- honoandr ostane 3,7,17-trione (l1l-i) A
m xt ure of

W@2®74%771% - bi s( et hyl endi oxy) andr ost - 5- ene- 7- onRCT/BPB97/055366

g) and 10% Pd/C (0.599 g) in dioxane (186 nlL) was

stirred under H2 at atm 5 prgssure for 7 h. The

m xture was filtered through lite and the filtrate
evaporated to dryness. T@,e cr udce oduct was purified

by flash chronatography—%%?%%iiﬁgéane/EtOAc 75/ 25) .

The product was triturated w th hexane/Ft20 1/1 and

the preci pi tér8zaga homoapdrostane; 3,d.19-wwione (i)

bi s( et hyl endi oxy) andr ost ane-7-one (4.06 g, 67%.

AHINNMRIK306 /8717, 10 b ydén dippm dirdonstFM8ne-Bone (5.99 g) and
3.94-3.74 (m 8H), 2.47 (m 1H), 2.40 (m 1H), 2.20

(l%/o PC ©.8999 1o)08h (didvxahydi)188 - ) (Was Hisred: 82désS . Hy at atm

éré)ésige Jfgr B' ﬁ( Th@yﬁmrg Wg %ﬁ@reay@g&;ﬁ%’lﬁ r@eﬁ%nzgﬁ& %h@r}"ﬂtrate

repared I'n quantitative

3,317, 17: bi s( | endi ) andy ost a one (2.20.
By R o&%dﬁrﬁ{ criedt eprf%ﬁmg "Gt P oy flash
Of 3,317, 17

mr@m dﬁ}@z, eheyanyBtGRyi AH/BohnThe spuadect pyapisriturated
1) "H-NMR (300 Mz, DMBO-d6, ppm from TMS): 6 10. 17
wsth hdxkan8/FB8031/11 a@ﬂ] tiBdH)pre2ips@té blbas fllkhred2t@IiRe 0H3:17,17-
(m 2H), 1.89-0.97 (m 16H), 090(s 3H), 0.80 (m

Biéxeth 1ehdib8y) andFstane-7-one (4 8 67%). 'H-NMR (300 MHz,
dr oxyl m noandr ost ane- 17 I one was prepared in

T L R A
bl R STR T LRI L 7 e

(Prepn. . The crude product was purified by flash
81$rb7xﬂai7t%15@¢hyle(n§u@@’ S byRraxetunes héseshan@ ov 29/ 8epared in
to give 7(E)- hydroxyi m noandrost ane- 3, 17-di one (508
q*gémti’tzi'ﬁ-iM/ﬁe(l&@fblM'&SilDl\ﬁ@oMtZ@Mdié)?ﬁ)b&drostane-Tone (2.20 g)
PCT/ EP2007/ 055366 66 d6, ppmfrom TMS): 6 10.37 (s,

B thd- BPodeRire 1HbscrZb RV - bR (Y Bhb: pled@ation 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, CHa:Cle/acetone/hexane 20/20/60) to give 7(E)-

hydroxyiminoandrostane-3,17-dione (508 mg). 'H-NMR (300 MHz, DMSO-
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1.88 (m 4H), 1.74-0.89 (m 10H), 1.13 (s, 3H), 0.82
(s, 3H). 7a-Aza-7a-honoandrostane-3,7,17-trione was

woe@pasEd in 79 %yield from PCT/EP2007/055366

7(E) - hydr oxyi m noandr ost ane- 3, 17-di one (490 ng) by the
procedure 5 described above for the preparation of
3,3:17,17- bi s(et hyl endi oxy) - 6-aza- 7a-

onoandy ost \( 0 Preppsy 1) FF ( ) i
Aoes oS ot (g - B, o, i R, 23708 fp, 1. 2.15
1H), 2.95-2.82 ( 1 .54-2.24 (m 2H), 2.27-1.30
LS gD, 3 26 0 (o Om. 515 (in dlafgfl s G5Hps, “31 10
Preparation 10 7a-Aza-7a- honpandrostane-3, 17-di one
T41Aday 7a-homoandrostane-3,7,17-trione was prepared in 79 % yield from
3,3:17, 17- Bi s(et hyl endi oxy) - 7a- aza- 7a- honoandr ost ane- 7

7eh y@®xpialRdedrostan3ida yidkbsle f (@90 mg) by the procedure
3,3:17,17-bi s(et hyl endi oxy) - 7( E) - hydr oxyI m noandr ost an

p - rOQ¢ -

%srcgfﬁglegl %kg%xgeafr’ogftﬁlggg%efp%%ghgﬁ dt Q,S%d??f’ﬁbgﬁéﬁ{ﬂ&?&iiowg%za Ta
,317,17-bi s hyl endi oxy) - 6- - {a- nd n

R rastan et SRR P ba T LR O Rt BRTSPRg ppm from

hexape/EtZO 9/1 to give of 3,3:17,17-

BNEDe th§108ndibe i), 262 4kb,7 BHhoR9EMN P Srantt)- A4 3.843m, 2H),

nmg). 'H NWMR (300 MHz, DMSO-d6, ppmfrom TM5): 6 6.74

271 88)(m, 3488 3. TAL(s( BH)8H)L1 (3o, 3H),10.79 (H)3H)2. 75- 2. 65

(m 1H), 1.99-1.10 (m 17H), 0.96 (m 1H), 0.92 (s,

3H), 0.75 (s, 20 3H)
3,317, 17- Bi s(et hyl endi oxy) - 7a- aza- 7a- honoandr ost ane

was prepared in 44% vyi f
3,317,17-bis(ethy|endioe'iJ = QQan_ - honoandr ost ane- 7-

one (296 o), by, L e precedire dess'y pad apyp, for the

bi s( et hyl endi oxy) - 6- aza- 7a- honoandr ost ane (Prepn. 5).

3136l B Gddisftbpllentdios) weasaparf aftiadodsydifostaste-7-one was prepared
chromat ogr aphy to give 3,317, 17-bi s(ethyl endi oxy) - 7a
W09200vield Trdid PET/EP2B0IENEA86H 0xH)?7(E)-hydroxyiminoandrostane
aza- 7a- honoandrostane (125 ng). 'H NVR (300 MHz,

BMEEAG, sAPMNLY PR 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/Et:O 9/1 to give of 3,3:17,17-
bis(ethylendioxy)-7a-aza-7a-homoandrostane-7-one (583 mg). 'H-NMR (300
MHz, DMSO-ds, 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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TMB): 6 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 1H), 0.80 (s, 3H),

wW@2003/14%513 3H) . 7a- Aza- 7a- honoandr ost ane- 3, 17- BCORR200AHB55366

prepared in 42%yield from5
3,317, 17- bi s(et hyl endi oxy) - 7asaza- 7a- honpandr ost ane
(395 ng) by the procedure described above for the

r epar,ation -az-7-h 5 14-dian
e erborgyam%’w @gfwﬁﬁ%&%wéa éﬁ%@% ppm from
chr rrato Si 02 CH2C12/ % NHACH 93/ 7/0.7
T SE0 ie, SEbngarivd.an e, 1hs 2w . pL I PAUI0S (.
I\/Hz DI\/ISOdG ppm from TMS) : 610280260(m 2H) ,
:291615, @834, th)sﬂ)SO(% :BH);LOJY&S (6n$HL6H), 1.15-0.93 (m
2H), 1.05 (s, 3H), 0.79 (s, 3H). Preparation 11
7 a-X%27 Ao ahdrodRmdesantds 96t was - Frdpmedtone 43% Kleld from

15 7a- Aza- 7a- f or nyl - 7a- honoandr ost ane- 3, 17- di one was

PRI BN B e (g, b o
ed bed .ab f

St o SRS B nandsane

3,

17-di one_( Prepn. The crude product was purified
Byl 7rdigsn Kirerat 0fl- apﬂbe(sme ardnel ag@soneuafedo)by flash
to give the 20 title conpound I1-1 (60 ng). 1H NWR
¢ B Mdzyra pMBE S idb, Q&Milﬁ/m@mm% NH,8HL93(%).71H) give the title
415(m 1H), 3.52-3.39 (m 1H), 3.18 (m 1H),

fpodn@81M1 281 199K $30GMIHZ0DAASOS s, %iiDm 28mVEMS): §
2oo /147713 PCT/ EP2007/ 055366 68 Preparati on

g.@@@%ﬂ%i‘@ggﬁ é‘i‘?mg 33{)% 5 '1°1rlae(x%l #6@ ?ﬂ% -0.93 (m, 2H),

-oxa- onoand ane- rione
1.05 (s, 3H), 0.79 (s, 3H).

Preparation 11

7a-Aza-7a-formvyl-7a-homoandrostane-3,17-dione (IT-1)

Ta-Aza-7a-formyl-7a-homoandrostane-3,17-dione was prepared n
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 (SiO2, 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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To a stirred solution of
6a- hydr oxyandr ost ane- 3, 17-di one (4.90 g) in pyridine

W®2@010471) at 0 C, DVAP (94 ng) and Ac20 (4. 55P@i/EP2eT/€55366

added. After stirring overnight at room tenperature,
the solution was evaporated. ghe residue was treated
Wi th water and extracted vvlth EtQAc (2 x). The

conmbi ned organi c extractg_ were washed with brine,
dried over Na2SO4, fiItE?QQ?léﬂggég%porated to dryness
to give 6a- acetoxyandrostane 3 17-dione 10 (5,57 g,
100% . 'H r anes3.6ghirf e Re Ny

(m 1H), 2 47 2.33 (nr ZFD 2 30- 2. 01 (nr 4FD 2 00
(s, 3H), 8:dka0Ba- stabeOh7 (1§ tr 0 (m
1H), 0.84 (n] 1H), 0.80 (s, 3H. To a stirred sol ution

0b Haiaeatokndol bpsbanRrxtdn diogftnd:8,157digh I(mgrfeé@H idi
(12?8 m.), at OC under XT;II\%%I—M (615 rrg) vvag added mpyn e

P HAIONS QY er, ]151\/1&]5}; (@‘4” (gé*fahﬁ{ ARLON, Qﬁ xg,?,g werd an{ad. After
room tenperature, e m xture was quenc y care

addi.tion of. H20O (200 nL B rated and th% 4 Th
EOHEBRIPAT RS cﬁ“u{“?%ﬂ eé”ﬁf‘r%t 8 Sk Oﬁt‘&% EVgpgrate ©
conbi ned organic. extracts were mashed with brine,

Baidde oves NeaBOs el Bwapbrate@xtectel yweds Ettc (2 x). The
m xture was purified by flash chromat ography (Si 02, 20
cyrabnteeX angd bt 28t taaetsomer6 Owadh &D)with hiive, dried over NasSOs,
6a- acet oxyandr ost ane- 3( 3, 17(3- diol and

ﬁ?t’e@&?taﬁlﬂ)’@thio?%e@nﬁf aﬁ%}égs@%' 2%195 ({oggéétgxﬁﬁawsﬁan@?; 3@-dione

ppmfromT

Wﬂgm)' 1%@4&%&91% M‘%Bpg%rorﬁ %”B 4.66 (m,
Do 277338 (BTt o0 Bob 480 41gb 50 oL Ry 495108 (m, 121,

sol uti on of 6a-acetoxyandrostane-3(3,17(3-diol and 6a-
éé@t@x?ﬂﬁ,dl 08t(emd-1Ba 0387 Gudil), §. 80/9.BH.xt ure, 5.30 4))

in DM (120 nL) at 0 C, imdazole (4.53 g) and

Terd stivied dblueionybl bborcesidyandrétada-y) 7 deee (5.57 g) in MeOH

(188 mL), at 0°C under N2, NaBH, (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 H2O (200 mL). MeOH was evaporated and the
concentrated solution was extracted with EtOAc. The combined organic
extracts were washed with brine, dried over NasSO4 and evaporated to
dryness. The mixture was purified by flash chromatography (SiOs,
cyclohexane/EtsO/acetone  60/20/20) to give 6o-acetoxyandrostane-3f,170-
diol and 6a-acetoxyandrostane-3a,17f-diol (90/10 mixture, 5.30 g, 95%). H-
NMR (300 MHz, DMSO-dg, 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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added. After stirring overnight at roomtenperature,
the m xture was 5 quenched by addition of H20 (150

work007/1PVIEBB was evaporated and the concentrat edPGDEPR00TO55366

was extracted with Et20. The conbi ned organic
extracts were washed with brige, dried over Na2SO4 and
evaporated to dryness. The mxture was purified by

| ash chronnt ograph i Q2, cl ohgx ) t

Tpve s RE s SR BRI L bF Peace iR EPRRGRf Tal e A8 6o
acet oxyandr ost ane and .

g%ptgpyygn@noggﬁr}ﬁag%qu}gﬂlpl B Y9 sniphnes P 3@ gl in DMF (120 mL) at 0
acet oxyandrostane (90/10 m xture, 7.58 g, 87% . 'H NWR
tGO0mEZ0lOMECSS3 )/ anet oew-iey] dipmethybinldnB)lane (5.02 g) were
4.60(m 1H), 3.59 (m 1H), 3.55 (m 1H), 1.95 (s,

abled. 1A$€ETosﬁ8rlh@1 oQ&'TDl%h@ Borfdth 280hper{lub8 the Blltture was
0.68 (m 1H), O. (m 12H). 15 To a stirred

@?%H(%{f?g bgf d1t1o tIéIrgP é}PtOy |HSIIL?y oxy) was evaporated and the

acet ox ne a
daficpy %ﬁaﬁ(a? Py N te%m?%.w%ho@tfos The combined organic
acet oxyandr ost ane (90/ 10 m xture, 7.58

NEORP S Beanewasied Toghnbine, Kzl oyglgé\l@vg%omgda@a@@prated to
After stirring for 72 h at 40 C, the m xture was

doenchedThy adiditticonwat H2@ifickhebyr fashc chobmendgraphye (SiOs,
evaporated and the 20 concentrated sol uti on was

SYISRGLRE/ RN F8/GAC (o Tgﬁqecggnmql(qma B Ao @B B loxy)-6o-

were washed with brine, dri over Na2S
dryn to giye By~
GBS Rt honet by ¢ CbotSh ST ST Sl ndigstalilylge) 6o
| and
acetoryandroptifiel 9%9 SHEL iR 14 8y 5Y) HRINME: GG ML PMSO-
90/ 10 m xture, % 85% . 'H NWR (300 MHz,

teBe-dopnpfy ﬁmnT 56844 80(nebBH)18)59 Sms5 D5 3.6k (m, 11D,
1H), 3.47 (m 1H), 205(bb 1H), 1.92-1.73 (m 2H),
L%SGSO.SSY), (In93-0788 (mV‘@OZDQW%VIﬁJ.&OH)IIK)Ef&OQHIQBEB6S (m, 1H),
70 0.84 (s, 18H), 0.72 (s, 3H), 0.62 (s, 3H), 0.56 (m
@'@3,0'@0(@1’(1%1{)&4), 0.01 (s, 6H), 0.01 (s, 3H).
To a stirred solution of 3B,17p-di(dimethyltert-butylsilyloxy)-6a-
acetoxyandrostane and 3a,17B-di(dimethyltert-butylsilyloxy)-60-
acetoxyandrostane (90/10 mixture, 7.58 g) in MeOH/dioxane 1/4 (100 mL),
K2COs3 (896 mg) was added. After stirring for 72 h at 40 °C, the mixture was
quenched by addition of H20O. The organic solvents were evaporated and the
concentrated solution was extracted with EtOAc. The combined organic
extracts were washed with brine, dried over NasSO4 and evaporated to
dryness to give 3pB,17B-di(dimethyltert-butylsilyloxy)androstane-6a-ol and
3a,17B-di(dimethyltert-butylsilyloxy)androstane-6a-ol (90/10 mixture, 6.30
g, 85%). TH-NMR (300 MHz, DMSO-ds, 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),



10

15

20

25

To a solution of
3(3,17(3-di (dinethyltert-butylsilyl oxy)androstane-6a-o0

WO 2@Mnd47713 PCT/EP2007/055366

3a, 17(3-di (dimethyl tert-butyl silyl oxy)androst ane- 6a- ol
(90/10 m xture, 6.30 5 g) inCH2C12 (60 nl) under N2,
NVNO (4.07 g), TPAP (0.412 g) and 4A nol ecul ar si eves

é%a@@ Ao Db Tty O GRalDp R iy 001 G

HSS chromat ography (Si 02, n-hexane/ Et20 50/50) to
e0§éés -di (di nethyl tert-butylsilyloxy)-

androstane 6- one and

Ta, 4 HoBatdor dif rm,H]7Btdéfdirrmmhy]lteftl-b«htxyksﬂﬁnxiy)aaﬁm&baﬁe-ﬁm-ol and
one (90/10 m xture, 6.30 g, 100% . 'H NWVR (300 MHz,

Qpedi( dippsth! g[t@m bﬁﬁﬁ);ﬂyl@xg')a@ﬁir()ﬁﬂan]e'-‘aa 0B (66+13) Eﬂlxeme 6.30
H§23823 Hy, 2.20-2.12 (m H), 1.99-1.05

](?ﬁlcgkﬁ&ong% 985%]6 ﬁ (81@1\@% @4*@;:’ &: ﬁmglf e(g%ﬁ')z’ o) and 4A

SR Sﬁqfvea#ﬁé%% ) were e The iy s aupbstiars for 2 h and

15 one and 3a,

e Sa0¢ drarepfged.eThe buuse | aopyr it byt Bagh cbromatography
(m xture 90/10, 660 ng) in CH2Cl12 (10 nL), at OC

@ich| arhpeabefzdd c5@6DH t0- 0% 3p 17ROl imethyaseetutylsilyloxy)-
portions over 15 min. After stirring for 72 h at room

hﬁaﬁ%"téiﬁé%eoné henll X34ngpvaEligHeRghest- Bh‘:{t ﬁﬂﬁf)iéif)androstane 6-
addi tion of 5% K2CC3 aqueous sol ution

g{l‘?%g(?ﬁg }é{g{lov’er Sﬁ@ggg))g‘ngﬁevapo 96%/[?@ g)ﬁl\g%gs%& ppm from
T80 6 B Grestinb A toa T Gy ) 1HG 2 G5o88 G0 2. 20-2.12 (m,

3&3 17(3-di (di methyltert - but)yl silyl ox ; 7- oxa- 7a- honoa
0599n605-(onel SHhd.90 (s, 9H), 0.88 (s, 9H), 0.75 (s, 3H), 0.74 (s, 3H),

3a, 17(3-di (dinmethyltert-butylsilyl oxy)-7-oxa-7a-honoan
diogsv.ases6re  (90/ 10 mi xture, 101 ng, 14% . 'H NMR
(300 MHz, acetone-d6, ppmfrom25 TMS): 6 4.21-4.09

1
R

@%Gano%ggé ?&71 tlt_l%rltert-gutﬁsﬂylo;?r)an%rostagle 6-0H23 (mixture

90/10, 660 mg) in CH2Cly (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% K2COs3
aqueous solution (200 mL). The organic layer was washed with NasSOs
solution, brine, dried over NasSO4 and evaporated to dryness. The mixture
was purified by flash chromatography (SiOs, cyclohexane/EtOAc 13/1) to
give  3pB,17B-di(dimethyltert-butylsilyloxy)-7-oxa-7a-homoandrostane-6-one
and  3a,17B-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),
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(s, 3H), 0.06 (s, 6H), 0.04 (s, 3H), 0.03 (s, 3H and
3(3,17(3-di (dinethyltert-

wheaoyli$i7iy/| oxy) - 6- oxa- 7a- honobandr ost ane- 7- one BEIHEP2007/055366

3a, 17(3-di (dimethyltert-
but yl si |l yl oxy) 6- oxa- 7a- horm dr ost ane- 7-one (90/10
m xture, 203 ny, 28% 5 'H NVR (300 MHz, acetone-d6,

PR S, o 8, By o o7

00
%Ss, 3 |,.|)O 06) (5(7,2%](1)5, 0. @qu)(s gl ,78(05?: gsgﬁiﬂ) @@4%@§7B%@1methyltert
0.03 (s, 3H). To a stirred solution of
B 14ir{18xyl- 6 dixaeTdribreandoodtyheil-yhexgnd 73exXap7d{dibtethyltert-
honpandr ost ane- 6- one and

Ban;ﬂlgl(b’ﬂoﬁyx dioxat Ty hbRichnaubsthabl b RXYIO/TO GiBctide, 203 mg, 28%)
honoandr ost ane- 6-one (90/10 m xture, 680 ng) in “THE

AN, BoVNE WL ORI i (T8l (D Tkl G B 872 .60
@%nﬁﬁﬂéasf%i i Eﬂaﬁd%é‘i%aﬁgr U 2P o 4 DY 3 00 on

over Na2SO4 15 and eva or to dryne The re
VAR JuPD G cHHED 89 k9 S0P AP e, 0.07 G, 6115, 0.04 G,

CH2C12/ acet one 80/20) to gl ve 3(3,17(3-di hydroxy- 7-
BKA- 783HendNdr ost ane- 6- one and
3a, 17(3-di hydr oxy- 7- oxa- 7a- honoandr ost ane- 6- one

(r80/ 105t HUTBlutdSY BB, 388%B-di(dinvRy (t360n lyloxy)-7-oxa-7
5 S6 ppmsfr%m TMS) : 9%561( bb, }l’ Mgﬂm%oxy) oxaria

ﬁggmagdgoftglﬁg e agmggs%q7gb@g§d1aggt3§ﬁ8ﬁgz}§%ﬁglg%> T-oxaTa:
goga&aéoﬁg%égﬂﬁ?%s@ﬁ& g%‘@‘,tw@’t F8Bn& §ladn prlmégar(éé ) 1M
S%B/%%/D%?%%@%ng FIONY - 7. ¢ anTzh tesnedde. odften et hotlee amgture was
3a, 17(3-di hydr oxy-7- oxa- 7a- honoandr ost ane- 6- one

Gaondedmimitiuice, NeQBI Q) akyedie sphuntedund &frdesdrwithdCH.Clo.
above for the preparation of

Pha. C%E(ﬁnga(&lgﬁﬁw&ﬁr%és Rty bl dhekoxyoh WO02QR14d 8¢l 12,80,
PCT/ EP2007/ 05

and evaporated to dryness. The residue was purified by flash
chromatography (SiO2, CH2Cls/acetone 80/20) to give 3f,17p-dihydroxy-7-
oxa-7a-homoandrostane-6-one and 3a,17p-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
3B,17B-dihydroxy-7-oxa-7a-homoandrostane-6-one and 3a,173-dihydroxy-7-
oxa-7a-homoandrostane-6-one (90/10 mixture, 390 mg) by the procedure

described above for the preparation of 3f,17B-di(dimethyltert-butylsilyloxy)-
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andr ost ane- 6- one and
3a, 17(3-di (di nethyl tert-butyl silyl oxy)-androst ane- 6-

W@er@7(A90430 m xture, Prepn. 12). The crude pr oRPCEPXAT055366

purified by flash chromatography (Si02,
hexane/ acet one80/ 20) to give %{oxa-7a- honpandr ost ane-
3,6,17-trione (I1-m 330 ng). " H NMR (300 MHz, DVSO 5

%“%BP b &jrpleTza%% ?8%17%1 gttt BT Kt ngrggancs
gl(l@ @59(1@ mm%&e@@w@n@x@ﬂhﬁo%&@dpw%ews onerified by flash

3a, 17(3-di hydr oxy- 6- oxa- 7a- honoandr ost ane- 7- one

¢amacogiaphy e) (%, pr dpamed/iet@EHNI d td rogive  7-oxa-Ta-
3(3,17(3-di (di nethyltert-butyl silyl oxy)-6-oxa-7a-honoa

REmMeshdRest4dnens,6l07-8fdne (II-m, 330 mg). H- NMR (300 MHz, DMSO-
3(3,17(3- dl(dlnethyltert butyIS|Ionxy) - oxa- 7a- honpa

&9 &@cﬁgaﬂ‘ém”[ﬁ)ﬁ@) dg%ﬁbov ] ];iJIPDP 5 ¥b8218). %dhﬁ 1H), 2.84 (bb,

ure descri be e preparation

165 BB R e,

90/10 m xture, Pre The crude product was
Beli7BrIdehysyoxy- 55%30%&1 éwmqygxdapﬁt;an(eST one ek alvel A eilaydroxy-6-
60/40) to give 15
3B 7h 7 Bn ok bt taeye- B-omea (1 O andande)o steanpréparnd and6% yield
3(3,17(3-di hydroxy-6- oxa- 7a- honbandr ost ane- 7- one

1 -
%%%{ %’2? blf(&m@ﬁ?ylf@); butﬁs%ﬁz@@o%a 10%@92%%stane 7-one

éﬂ@ 1?)[31]37%3( éﬁd%f?h@#(%’é bg}’_%}fﬂ%}ﬁ%l%xalb% hféﬁ%ﬁ%d@b&ane-?one

8%@%%%5&% %2 b%’)ﬁﬁ‘é&%bg an ersgrsl gg%b%vg f(;L]Zther ]Ig)]?er]]o%ratlon
3, 17( 3-di hydr oxy- 6- oxa- 7a- honoandr ost ane- 7- one and

é:ﬂﬁ 1By drdRyd¥ vxn- B hoxeandrorsanearidens tark -3, bAk dihydroxy-7-
(90/10 m xture, 620 ng ) by the procedure described

ahova- H(ﬁﬁoéﬂi@folsta&nﬁGaidedQODIfO BiB6ulé( Breb.di eThylcted¢ product
butyl silil oxy)androstane- 6- one and 3a, 17(3-

gl © o
Eﬂ/ Epcﬁﬂoﬁ%o%yfs -oxa-7a-homoandrostane-7-one and 3f,17B-dihydroxy-6-
oxa-7a-homoandrostane-7-one (90/10 mixture, 740 mg). 'TH-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-7a-homoandrostane-3,7,17-trione was prepared in 70% yield from
3B,17B-dihydroxy-6-oxa-7a-homoandrostane-7-one and 3p3,173-dihydroxy-6-
oxa-7a-homoandrostane-7-one (90/10 mixture, 620 mg ) by the procedure
described above for the preparation of 3pB,17p-di(dimethyltert-

butylsililoxy)androstane-6-one and 3a,17p-di(dimethyltert-

butylsililoxy)androstane-6-one (90/10 mixture, Prepn. 12). The crude
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73 product was purified by flash chromatography (Si 02,
hexane/ acet one/ CH2C12 50/25/25) to give the title

W@oupoema3 | 1-n (440 my). 1H NVR (300 MHz, acePGHEBPINBT/055366

ppmfrom TM5): 6 4.81 (m 1H), 2.87-2.67 (m 2H),
2.57-2.40 (m 4H), 2.33-2.22(m 1H), 2.17-1.21 (m
12H), 01.15 (s, 3H), 0.92 (s, 3H). 5 Preparation 13

7a- -7a- hompandrostane-3, 7, 17-triong {11l-0
SRS P RO RRE L D S facobrab bR LSich e biPhne ppetone/CHLCL,
96%%ield fron13£3,17(3- dihydroxyagdrost-5-en-7-one
POED/3R)) to gl ¥ éhpridtecenraretend rilge d44® ove) G- NMR {800 MHz,
preparation of
8c@ph&dk7phins{reth FIMR iGok B) dndrid$t, 2n@7-2-@hem( PHepA.57-2.40 (m,
9). The crude product was purified by flash
g ozretoyeathy 165 82,7-1 kexXane/atevane GHEE) 2019/ G04HD)
to give 3(3,17(3-di hydroxyandrost ane-7-one (670 ng).
"H NWR (300 MHz, DWVSO d6, ppmfrom TMS): 6 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- 15 Q.78 (m 17H)
0.99(s, 3H), 0.59 (s, 3.L.1§'1Te‘°araé°n013
3(3,17(3-D hydroxy- 7a- oxa- 7a- honobandr ost ane- 7- one was
prepared in Qxayi’aﬁhanmandrostane-&l17-tr10ne (IT-0)
3(3, 17(3-di hydroxyandrostan-7-one (730 ng) by the
pp.agedoilydroegnidroethrabaore fvars plepapeé par 86vameldf from 33,17p3-
3(3,17(3-di (dinethyltert-butylsililoxy)-
iR oL PaBIR ?«'Bdérpﬂ(ﬁfée("?@()%%) j%?fjthe procedure described above for
3a,17(3-di (dinethyltert-butylsililoxy)-7 20

- {a- n . G- / ' r Lepn.
W5 pERIRRAGE 3PS BiReE s BN P A e Pand T Prepn. o)
iggglrrql}tg%%r a&?)%u%? | (\)7&?8’.8 h%ﬁ% Ee/dacgror}?a{s%ﬂccﬁrzomg%g%g{)}%g ) (Si0s,
3(3,17(3-di hydr oxy- 7a- oxa- 7a- honoandr ost ane- 7- one (660
heyane/ arauvrRe/((FdaCTvHA/ 1ONBDL el &1ve Bh ¥ HodmNByxy @ drosEine-7-one
(bb, 2H), 4.40 (bb, 1H), 3.54-3.43 (m 1H), 3.32 (m
690, i) S9H(NMR K300 M 8B; OB -0k, i) fron?TMSPIF 4,53 (bb, 1H),
3H), 0.61 (s, 3H).
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-7a-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 3B,17-di(dimethyltert-butylsililoxy)-
7-oxa-7a-homoandrostane-6-one and 3a,17p-di(dimethyltert-butylsililoxy)-7-
oxa-7a-homoandrostane-6-one (90/10 mixture, Prepn. 12). The crude product
was purified by flash chromatography (SiOs, hexane/acetone/CH2Cls
40/30/30) to give 3B,17p-dihydroxy-7a-oxa-7a-homoandrostane-7-one (660
mg). 'TH-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, 3H).
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WO 2007/ 147713 PCT/ EP2007/ 055366 74
7a- Oxa- 7a- honoandr ostane-3, 7, 17-tri one was prepared in

W@ Erd from PCT/EP2007/055366

3(3,17(3-di hydr oxy- 7a- oxa- 7a- honoandr ost ane- 7- one (300
nmg) by the procedure describgd above for the
preparation of 3(3,17(3-di (dinethyltert-

utyl sil i;l oxy)andrpst ane-. 6: .one and 3a o

o g A i ?ﬂﬁ FEiR05 afth GIPRARAS TR 1% vield from
90/.10_m xture, Prepn The crude ro(duct vva

Beli7Pr iy dyospr Z%wxaﬂraoham@gndwa{@%@e 300 mg) by the
hexane/ acet one/ CH2C12 50/25/25) to give the title

poovedund delseinb¢@ 4Mhovg) for 1theNMR{BA00kHa, 3 RNBE-diédinpghyltert-
fromTMS5): 6 4.73 (m 1H), 3.16 (m 1H), 2.47-2.27 (m

Bﬁbylsﬂﬂma@aﬁmos%ﬁhe 62018- 1. 33 (4md 13H), 1322 7@rai(diMethyltert-
1 16 , , 0.80 (s, 3H). 10 Preparation 14

gisl;ﬁgéﬁ%ggﬂg% ﬁ‘@% Ghe!» {2;370 §t&¥ ﬁ%gﬁ R a8 I iR crude

ydroxyandr one Tn

C]—| 385 an s.sol ut
w%t 35 Weibe bhygﬂ?ghéﬁ@m%gﬁ@pﬁﬁgg  baReie/pOgpglCH.CL
NalO4 aqueous solution (63.4 ni 05 M _KMh04
Rerd "Soieing She (1S sy powad sed2 g 15 NNHuL@40 MEHz,
0.05 M KMO4 agqueous solution (5 nL) was added and
DBEROOd 3 Ppivh Red O AT MGIed Us73 dal afos. (68, 6HYILR.47e2.27 (m, 3H),
added dropwi se over 0.5 h. After 5 mnutes 0.05 M
KN4 aageougs9 3 4thon3 P, 1rhd (M@ifﬁd ‘ieﬂ} (sABH@r 0 1305(s h3H)
at 60 C the 20 suspension was cool ed an 1ce-b
and then quenched by careful additi on of a 10%
aqueous sol ution of NaHSC3. To the concentrated
aqueous sol ution NaC (Té&p%z)gg\éﬁmdded and t hen
extracted with CH2Cl12. organi c extracts
were washed with H2O dried over Na2SO4 and
evaporated to ArQras§f-andrgsteme-3.7.17-trione (II-p)
3(3- hydr oxy-5, 17-di oxo- 5, 7- seco- B- nor andr ost
To a stirred solution of 3p-hydroxyandrost-5-en-7,17-dione in t-BuOH (385

mL) and 0.25 M K2COs aqueous solution (97.5 mL) under vigorous stirring
at 60 °C, 0.37 M NalO; aqueous solution (63.4 mL) and 0.05 M KMnO,
aqueous solution (7.3 mL) was added. After 15 minutes, 0.05 M KMnO,
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
KMnO,4 aqueous solution (3 mlL) 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 CH2Cls. The
combined organic extracts were washed with H20, dried over Na2SO4 and
evaporated to dryness to give 3p-hydroxy-5,17-dioxo-5,7-seco-B-norandrost-

7-oic acid (4.16 g, 78% ). tH-NMR (300 MHz, DMSO-d¢, ppm from TMS): &
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25 7-0ic acid (4.16 g, 78%). 'H NVR (300 Mz,
DVSO- d6, ppm from TMS): 6 WD 2007/ 147713

W/ P27/ 055366 75 12.17 (bb, 1H), 4.65 (bRCT/EPH07/055366

4.17 (bb, 1H), 3.05 (bb, 1H), 2.44-2.13 (m 3H),
2.13-1.18 (m 10H), 0.90 (s, AH), 0.76 (s, 3H). To a
stirred sol ution of

AT D ToL K 3T 08 IR B 13 . )
20k Wi DoDediss S0ahd cdropti se, After 2 h S 02

was added and the m xture was purified by flash

Thr anstiogdapdlytipsi 62,3 pChipG0Ryf Vi 18X - 50 s¢co-ginoeandrost-7-oic
met hyl 3( 3-

hyidr 0@25005 ) d1i@X Otchudn S € ¢2.9B8- ﬂm)anzﬂxﬁ@stM@O@at %(lﬁﬂ) 2 M
ng, 88%. 'HNWVR (300 MHz, DMSO d6, ppm from TMS):

ftrrn it&iﬂﬁslyﬂ'%aﬁo?%alélpeb EEEJT:%? %141? @efl@) Zg]:_% mB) 48 0° C was
éflﬁ??(ﬂ éag-lg\g}(sgt A%%E']_!Doif hn»g]tCﬁzngs ad3d|_|)d and Zhe gmxtur@ Was pur1f1ed by

3(3 hydr oxy-5, 17- di 0x0- 5, 7- seco- B- nor andr

flagly ehppmatogrl0 (ﬁ;ﬂ_@% SHC e MhefaH M/l&asmgwsomethyl 3p-
nyg) was added in portions over 15 mn. After stirring
hpdrdky5s i 7atiox@61fi-bempBratrandrost57-vhee il 80 ure, was%). 'H-NMR
guenched by careful addition of 1IN HCO to acid pH and

X0 R £DNISH- Wﬁ%ﬁrhﬁpm@ %.4.86ep5.0nM) nedo @Elg,aﬂl{)? 3.43 (s,

extracts were dried over Na2SO4 and evapor at ed
n
SAES R PN 02 3T B0 LB G 2R0R ot g 11D
d TVMS): 6 4. 61 bb, 1 4.49 (bb,
%(%84&2%%)%(&1 ). 3, 237 (bb. 1H§ 3.4?) 20 (m (1H),
42 (m 1H), 2.08-1.11 (m 14H), 1.04 (m_1H),
@ogﬂst@rl@d soytiapf mehgB3phiydBpiry-50l Bdioge; 5, Ftdpco-Fonarandrost-

stirred solution of NaBrO3 (664 ng) in H20 (9 nmL) Ru02
Gidaydr(@oe rag# in M Faf@ nBL)0A (1] rindeneNe Nadid, (206 eng) was

10 m nutes 3(3,17(3-di hydroxy- 6-

added in portions over 15 min. After stirring for 1.5 h at room temperature,
the mixture was quenched by careful addition of 1N HCI to acid pH and
extracted with CHoClo/tBuOH 9/1. The combined organic extracts were
dried over NasSO4 and evaporated to dryness to give 3[3,17B-dihydroxy-6-
oxa-5B-androstan-7-one (800 g, 94%). TH-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 HO (9 mL) RuOs dihydrate (24
mg) and EtOAc (18 mL) were added. After 10 minutes 3f,17B-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



10

15

20

25

oxa- 513-androstan-7-one (450 ng) was added. After
stirring for 15 mnutes at 25 roomtenperature, the

WOorRora4E13vas quenched by careful addition of iPE/EPRNVINS5366

2007/ 147713 PCT/ EP2007/ 055366 76 and extracted with
Et CAc. The conbined organic extracts were dried over
Na2SO4 and evaporated to dryness. The crude product

was triturated, wit hexane/ Et.20,1/ 1 and t he .

458 st 4ipd il i Poer ERCRBRTIOR hge R piedSits etmaried over
[1-p (360 nmg, 80% . 'H NVR (300 MHz, acetone-d6, ppm .
Nag md epapprgied te @gynq_q&q} The ogide Bl;O(%LJfﬁt W3 triturated with
2.83-2.73 (m 2H), 2.64-2.18 (m5H), 1.94-1.46 (m
Beand/E80 1/1 8nflrohelpdecipitar® wWas fiBldyred Go gve( the BH)e compound
Preparation 15 3-N Met hyl am noet hoxyam ne

Hi-pYd60GhE 080RE (HI-NM® (300 V2 suseesdl opp@f from TMS): § 4.61
pot assi um hydroxide (19.7 g) in DVSO (200 ni), under

i S Lt L &&%ﬁ%?w@ogwe 888-21 9B, 1.94-1.46

solution’o oroet hyl am rie

o sk 2 8103 188 e Tl asu il e

reaction was poured into ice/water (400 nlL),
acidified wth 37% HCO to pH 2.5 and washed with 15
Et 20. The aqueous | ayer was treated with powdered KOH
to pH 10 and extracted Plropaeationdd wi th Et 20; the
conmbi ned organic |ayers were washed wth water,

brine, drjedMvarNa2thaehite §HWwepthleMaARUALHd to
dryness. ~Purification by ash chromat ography (S 02,

B B T R BT D TRIB ooy, e

629 as vi scous oil. 1H NMR 0 , 6

¥izg AR egaom%newe@%-%%@%&? A sblgion of N-
(2H, t), 2.26 (3H s), 1.60 (1H, bb). _Benzophenone

nethy N2 reblarppenilavanhyhydsochboride 65.29)) vias VSpbidedmL) was
in 6N HA (24 nL) and the mxture refluxed for 2 hrs.
d8éed dacpwine. Wiiercbllad 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 Et20O; the combined organic layers were washed
with water, brine, dried over Na:SO4 and the solvent evaporated to dryness.
Purification by flash chromatography (SiOs, CHCls:MeOH: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-ds, ppm from TMS): §
7.51-7.25 (10H, m), 4.13 (2H, t), 2.72 (2H, t), 2.26 (3H, s), 1.60 (1H, bb).

Benzophenone O-(2-N-methylaminoethylDoxime (4.65 g) was suspended in
6N HCl (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 III-a (1.78 g, 80%) as a hygroscopic white solid. 1H-
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and extracted with Et20. The aqueous |ayer was
evaporated to dryness to 25 give the title conpound

WO 107447713 78 g, 80% as a hygroscopi c white soPCTHEP20BI/055366
WO 2007/ 147713 PCT/ EP2007/ 055366 77 NWVR (300 MHz,
DVMSO-d6, ppmfrom TMS): 6 10.5 (5H, bb), 4.26 (2H t),
3.22 (2H, t), 2.55 (3H s). Preparation 16 5

- ' oxyam n b
ARB B REn D ORRAIR IR Trihobbsis ) BlpriHal. Ye6 GH. 0,
ér ed . in 6%% yield from benzophenone oxi me and
gl»?é?e i 1t).32-881(8Hep}-opy| ani ne hydrochl oride by the
procedure described above for the preparation of
benzophenone O (2- N-nethyl am noet hyl ) oxime (Prep. 53)
"H NWVR (300 MHz, DWVSO d6, ppm 10 from TMS): 6 9. 20

(2H, bb), 7.37 (10H, ), Prepidafidhhie), 2.70 (2H t),
2.36 (3H, s), 1.87 (2H m, 1.83 (3H, s). The title

compound o iy # @h%g@@%;%&iﬁg"{ﬁﬂg %o@hﬁ&%% §III P%
benzophe

ocedure deschii bgve .for th reparati on 2-
B R ns e ey e (B Ty SrsbRD g Phe Pris Pre&ar%iéar&% yield
15 53). H-NI\/R (300 MHz, DWVSO- d6, m from TMS) :
ﬁmnggepgmhem@pe aXimg ar((ﬂ!ﬂ syl 3-c Ipppppxl)imlge ggydrochlomde
(2H, m, 2.50 (3H, s), 1.96 (2H, m. To a solution of
bprhapryckrdrgpiascrbediahevhfolr todbeepdatiohSofba)zophndone O-(2-
triethylamne (37.3 nmL) in MeOH (150 nL) at 00 C,
8- @R bty bthyd) @hioratbs. 63P. QI{QNWS(S@@MHZ MNISD-ds, ppm

stirring at roomtenperature for 3 h, 20 the sol vent

3ty TUARDI§ e (I0C HREST e fedom D GECR3H, o), 2.6

h “water’ and r aimg has

Eﬁiﬁéﬁfﬁ%b@%&m@)g%%lﬁgﬁ).“ﬁf ﬁ{nt_(zl 4 g, 95% yi el d)

was obtai ned and used w thout purification in the
hbgttide epmpodniNRIb3@@s Naepamidsm §670 piekel 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 (2H, 1), 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 CH2Cls, 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)
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fromTwVs): 6 4.87 (1H, d), 4.19 (1H m, 3.30-3.00
(4H, m, 1.90-1.60 (2H, 25 m, 1.37 (9H, s) WO

WQO®7144T1¥ 13 PCT/ EP2007/ 055366 78 Prepar at i onPATEP2007/055366

3(R)-Pyrrolidinyl oxyam ne di hydrochl oride (111-c) To a
sol ution of (S)-3-hydroxypyrrglidine hydrochloride
(15.0 g), and 5 triethylamne (37.3 nL) in MeOH (150
m.) at 00 C, di-tert-butyl dicarbonate (29.2 g) was
added. After stirring at roomtenperature for 3 h,

the sol vent was evaporated. The residue was dil uted
with CH2Cl2, washed wi tBreparationdd t he organi c phase
was evaporated to dryness to N-tert-

but oxycar b ~RySrelpdinytixydinnale diRg¢d¥behlo Ni-e) d)
was obt ai ned and used 10 without purification in the

Texh ShlRion HMNMB)33R0d PVBQiS6, h hidgrode TB)0 §), and
4.87 (1H ), 4“?5)9 (1H,M$§?y3. 30- 3. ooﬁ%ﬁﬁ, m, WElo ®), an

- 90- 2 .37 S 0 SQliutdcorp of g: o
R d B 2 ol G MO S afl aflt 3 g b oy tert bues)
riethyl am L2 m) i Cl2 (150 nlL) at 00 C,
tHeeranta e, b s eled ATk atsingey Wi tegerdoure for 5 h,
After stirring at roomtenperature for. 3 h, the
teeelivent naa ayapavatepoliredesidie weediatted vaty CH2Cls, washed
extracted with CH2C12. The organi c phase was washed

wiithh vitea qued uwhe Natda; phatser wabrévagoratdid ed dagdess to N-tert-
evaporated to dryness to give an oil which solidified

Bl caHRREITS) -p PMRILIIL G (4104 g)eaa%‘fﬁémer\%@robtéﬁﬁ%d and used
solid was triturated with Et20 to give N 20

PR eRBERAE ™ ale P U oS, T TR EABEHE o
Kok 13156 f Ave T RITL 9924 1Pur gyl S3p15. 514l em) 1 149-1.60 (o,

(9H, s). To_a suspension of KOH powder (4.86 g) in
DNBO3(72981, %)) under vi gor ous

To a solution of N-tert-butoxycarbonyl-(S)-pyrrolidinol (10.0 g) and
triethylamine (8.2 mlL) in CH:Cl: (150 mL) at 0O° 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 CHyCls.
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 Et20O to give N-
tert-butoxycarbonyl-(S)-3-pyrrolidinyl methansulfonate (13.0 g, 92%) as a
light yellow solid. TH-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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stirring, benzophenone oxine (7.86 g) was added. After
stirring at room 25 tenperature for 30 mn, a

waloattsom of N-tert-but oxycarbonyl -(S)-3 WO 20BGY/EB20FAB5366

PCT/ EP2007/ 055366 79 pyrrolidinyl nethansul fonate (10
g) in DVMSO (70 nmL) was added.,/After 18 h at room
tenperature the reaction was poured into i ced water

broahieDar L RRRES D RRg el BT L?%eé’dooﬁd fter 18 b

and the sol vent evaporated. Benzophenone O [ (R)-

BY PP lerHATRBRIenEhaERACEigNaY AR dPopTed niy) 1cgéoxyat§§ (800 mL) and
white solid and used w thout purification in the next
sxterpctedHvNMRE(8D OM'M-HzombMBE dizarpp haydrs onerEMBish&l with water,
7.50-7.20 (10H, m, 4.84 (1H, m, 3.50-3.00 (4H, m,

Bridd, (didied Mhndl. & (8blves) . BepsLABRENOMB2nzophenone O-[(R)-3-
O (R) 3-pyrrolidi nyIIOX| me (13.0 g) was suspended in

ﬁ%r ?191&%0)&%1%0\&@5) éd@lgbxgu@@ of E(eego];&ralgd used

ter cool1ng, reaction X racte
0. ueous | S ev d
B Gt K an an cﬁ%&te(pr SRRAE el Mg D'E\ﬁso'de’ ppm
activated carbon in abso| Et()—| (255 ) a{«ﬁ B
from TMS): Thé. 560728 (éBHam)edl %4 é%p%'eﬂ 8t00pt#Fhar), 2.01 (2H,

crystallized with 96% EtOH (40 nL) to give the title
B, t@SpOlhd)l 1 1-c (2.98 g, 72%, as an off white
solid. 1HNWR (300 MHz, DVBO d6, ppmfrom TMS): 6

n neb / i xiged . su in
B@ ggp}(eﬂb's GG?- [(RQ -3 %]yl(r@ﬁ"ld IQQ)O 191e ("10% é’(’%) BR)s sudpSfied 6N

Er((%o(ﬂ{@)t (rgf;l é?lug?%% IBD(tP cgpﬁéﬁ%ff]@m P eéﬁter cooling, the

-aza - 7a- hono- and e 7,17-di Il-a
1on was extracted Wltr}l ﬁl (S e aqueous Payer as egaporated to give

[ 2- (9H fl uoren-9-yl met hyl car bonyl ) - am noet hoxyi m no) - 6
agrade Farovwhp rolad dvlbishawes traated witdr 0134 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-d¢, ppm from TMS): § 11.22 (3H, bb), 9.74 (1H, bb), 9.54 (1H, bh),

4,98 (1H, m), 3.60-3.00 (4H, m), 2.40-2.00 (2H, m).

Preparation 18

3(E)-12-(9H-Fluoren-9-vimethylcarbonvl) aminoethoxyimino)-6-aza -7a-homo-

androstane-7,17-dione (IT-q) and

3(Z)-[2-(9H-fluoren-9-ylmethylcarbonyl)-aminoethoxyimino)-6-aza-7a-

homoandrostane-7,.17-dione (IT-1)

A mixture of the title compounds was prepared from (E,Z) 3-(2-

aminoethoxyimino)-6-aza-7a-homoandrostane-7,17-dione hydrochloride (I-
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A mxture of the title conmpounds was prepared from
(E,2) 3-(2- 25

W@pinae/ndxyi m no) - 6- aza- 7a- honoandr ost ane- 7, 1FCTHEPR2987/055366

hydrochl oride (I WO 2007/147713 PCT/ EP2007/ 055366 80
aa, Exanple 1, 1.24 g) by theyprocedure described
above for the preparation of 3(E)-

éé’a %Hlj%‘%ﬁ;f lrhflagw&ﬁflgi%&ger ugﬁéie).}crrﬁ?n(g %)Egé( %(Prn%}}: o?)]éqp&ratlon
ﬁ( net hﬁ@%éﬁgﬁ §1U9¥ﬁrh8éﬂm9iékw]ﬁﬁ¥h§)nyé)aagglogth@§mm1nq)a6 aza-6-

hom)androst ane 5 7,17-dione (1l1-d, Prepn. 3). The
oretibipl- pa-duduod-andsospane f7, B dionef | §dt) chrd (B 2 - fluoren-9-
(Si 02, cycl ohexane/i PrOH CH2C12 50/5/45) to give 3(2)-

[Bnethylcarbonyl)- ammoethoxylmmo) 6-aza-6-methyl-7a-homoandrostane-
(9H—f| uor en- 9-yl rret hyI car bonyl ) am noet hoxyi m no) - 6- aza

3"@1?%8 %qu u or enl'ghgl ERke Iﬂroﬁuctszxgaémpuﬂﬁ&l by flash
Xl%%er%% Carbogéf@\am P b OB ERES spiany to Lg}ve 32)-[2-

@ [1-r: "H NWR 300 , DMBO-d6, p fromTNVG):
Kdlyaren fhylmet, hpnP mmoetbozimmmg 6- erzas?a(lwmo

, 7.31 (m 2H), 717 (bb, 2H), 4.10 (m 3H), 3.93
éhdrdélb&neg Bbdiome 1H-r, 342 iy, Zﬂ%) 3afié BAI)- ﬂ2—|§9H-ﬂuoren-9-

2.50-0.70 (m 18H), 0.78 (s, 3H), 0.76 (s, 3H). 1l-q:
Hh%l((ﬁ@@n%mm%@)@ﬁnuﬁ)@m MspmaT H@no @n(ﬁ'o%gaﬁén? 17-dione
5 67 (m 2 .34 15

glgl)sql 8%@@1%“”47 % 1ﬁ X @Hﬂ%{ﬁ (3@90%\%1%@%\%?)0 dﬁ,}_‘%’?’m(ﬁ()m TMS): 6
oo ?%‘9‘179713%*’0258& A a2 D S o, 210, 7.07

ﬁﬁ:fﬁb 20 To a stirred susgen5|on of Li AlH4 (165 n)

, drdefmNg )t 3.93¢t(2H)..$5 (an, sldDu i 2h (rof 2H), 506 (m, 1H),
3(3,17(3-di (di nethyltert-butyl silyl oxy)-6-oxa-7a- hono-

aidr 0g0ahe; 186he (.PRe(N.3H2,0.260(sop)HanH-BFFHERIR (300 MHz,
(1.96 nL) in THE (14 nlL) was added dropw se and after

HALIONEE §Drh Feo IV €5 Wass (&f bined §0m, 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, 3H), 2.85 (m, 1H), 2.50-0.80 (m, 18H), 0.79 (s, 3H), 0.75 (s, 3H).

Preparation 19

6-Oxa-7a-homoandrostane-3,17-dione (IT-s)

To a stirred suspension of LiAlH4 (165 mg) in THF under Nz 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 BF3Et20 (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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1 h. The suspension was cooled with an ice bath and
t hen quenched by 25 careful addition of a solution of

WaRR/#e013l/ 1 and then 2N HO . The mi xture WD PCT/EP2007/055366

2007/ 147713 PCT/ EP2007/ 055366 81 was extracted with
Et20 (3 x) and then with CH2GL2. The conbi ned organic
extracts were washed with 5% aqueous NaHCO3, dried

over Na2 e a ness.

RS enlerad b 05y PR R e Ghe % 08%365 organic
cycl ohexane/ CH2C12/ acet one 1/1/ 1 to gi ve oxa-7

pRrBelsdw ek wasbed witly p% gaegoyssly aH& pxtyged ome%@eéﬂtered
MHz, DVMSO d6, ppmfromTMS): 6 4.51 (d, 1H), 4.30 (d,

ahhl, @amaf&eﬂo ton dhessl. 8Thd. GOsidme WAk ,plﬁ)ﬂiﬂéd(shy flash
3H), 0.62 (s, 3H). 6-Oxa-7a-honoandrostane-3,17-di one

YR R4 Rad sldy (S, fcy@meianeﬂmm%e@mnmh)% givel 6-oxa-7a-
by the procedure descri bed above for the 10

R34 et ik 0y P SOPAR 04 e QSO
one

SR 05 TN et RY (€t 11 G922 G2t ZHR: 87060 G,

one (Prepn. 12) xture was stirred for 2 h and

O G795 wad) A4, SFhe mixt ure vas | purified by

flash chromat ography (Si 02, cycl ohexane/ acet one 85/ 15)

6 Wx-Va-hdnaxadroathondArrediont anevdd, 17pdpanad (36%n  6-oxa-7a-
1H NWVR (300 MHz, acetone-d6, 15 ppmfrom TM5): 6

ﬁo&%aﬁd%%téﬁé 331'*) did- Qo@rot}%) ﬁfﬁceélajfa ddsckibddB . aBdde for the

reparatlon

gfﬂepg%gtl;gi hrbgg'%g ane ‘%f(y%gefg?o%@@sﬁ 1!) mg))an%lgostane 06 one and
&5 i lied B‘é?ﬂ A5k Bgaaidhas q oS ”339555 PT12). The

preparati on of 6-oxa-7a-honpandrostane-3(3, 17( 3-di ol

Prape. wae)stirried form X thuradnblsers t5iPp edad addedh Thedntikture was
Si 02 was added. The m xture was

purified by flash chromatography (SiOs, cyclohexane/acetone 85/15) to give

6-oxa-7a-homoandrostane-3,17-dione (35%). TH-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-33,173-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-3p3,17p-diol (Prepn. 19). The
mixture was stirred for 2 h and then SiO2 was added. The mixture was
purified by flash chromatography (SiO2, cyclohexane/acetone/CH2Clz 1/1/1)

to give 7a-oxa-7a-homoandrostane-3,17-diol (65%). 'H-NMR (300 MHz,
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purified by flash chromat ography (Si02,
cycl ohexane/ acet one/ CH2C12 1/1/1) 25 to give

W@ 2000,477TR- honopandr ost ane- 3, 17-di ol (65% . ' H MNVREPBOD055366

MHz, WD 2007/ 147713 PCT/ EP2007/ 055366 82 DMBO-d6, ppm
fromTVB): 6 4.45 (d, 1H), 4.7%1 (d, 1H), 3.57-3.01 (m
1.90-0.75 (m 19H), 0.79 (s, 3H), 0.60 (s, 3H).

5H), :

~QXa~+ 7a- horpan ape: 7 di-an p i
DRG0 R ORBR BT n s G 4R A R RSB LaLpE T, 510,
descri bed above for the 5 preparation of
6-99%& 72 40 0¥ B Br 65 tarBD 30 6. &; (Prepn. 19). The
m xture was stirred for 2 h and then Si 02 was added.
Thd)xd-X b treenemsdroptarief 8.40-dipné | ashs chyrepatreayr dphiyp  7a-oxa-7a-
(Si 02, cycl ohexane/ acetone/ CH2C12 70/15/15) to give

hbgohhtkestaasMOLNAidIN HyB850e PrbcdiVRrd 30sdilad agBd@Nefor the
6, ppmfromTM5): 6 3.75-3.50 (m 3H), 2.15-1.15 (m

d
pratiohd 45 G%g)a"ZP'%Q{%%??@%%&?P?%}T@EWI‘ Wi 249). The

aandr ost ane-
%&gm%?%%)é%/st%g%éaﬁ)?% %Sta%%l Zheln7 qugnvgag\% a8a’ ree(rjnixtulfe was
but yI di net hyl si | yl oxy) - 6- azaandr ost ane- 7, 17- di one
preifiedochx | dkshaschrpamapperanhyl 063100 6@y clohexpre/acetone/CH2Cls
procedure described above for the preparation of
303 511A) Todiihy dhexitie’ eaxpodad DU SR oH NG (300eVHzl acetone-
3a, 17J3-di hydr oxy- 7- oxa- 7a- honoandr ost ane- 6- one
agggm- fréd) TMBE gMBS0Mas, SH)! Res-ians &nh 198nd 1t G, 3H),
Si was added. The m xture was purified by flash 20
Ggﬁqgaéggraphy (Si 02, EtOAc/Et OH CH2C12 50/10/40) to
give 3(3-hydroxy-6- azaandrostane-7,17-di one (83%.
"H NWR (300 MHz, DVSO d6, ppmfrom TMS): 6 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.
Preparation 21

6-Azaandrostane-3,7.17-trione (IT-u)

3p-Hydroxy-6-azaandrostan-7,17-dione ~ was  prepared from  3p-(t-
butyldimethylsilyloxy)-6-azaandrostane-7,17-dione (Heterocycles, 38 (1994)
5, 1063-1060) by the procedure described above for the preparation of
3B,17B-dihydroxy-7-oxa-7a-homoandrostane-6-one and 3a,17B-dihydroxy-7-
oxa-7a-homoandrostane-6-one (Prepn. 12). The mixture was stirred for 2 h
and then SiO2 was added. The mixture was purified by flash
chromatography (SiOs, EtOAc/EtOH/CH:2Clz 50/10/40) to give 3B-hydroxy-6-
azaandrostane-7,17-dione (83%). 'H-NMR (300 MHz, DMSO-ds, ppm from
TMS): § 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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6- Azaandr ostane-3,7,17-trione was prepared from
3(3- hydroxy-6- 25 azaandrostane-7,17-dione by the

w@e@ecadne descri bed above for the WO 2007/ 147FABEP2007/055366

PCT/ EP2007/ 055366 83 preparati on of
3(3,17(3-di (dinethyltert-butydssilyloxy)androstane-6-on
e and

3a, 17 [ | sj os ane e
ERgfhtiof é%nfﬁlﬁlmeﬁﬂ% Lbih R pa et ﬂfmee@, fe and
t hen SI? ed and_evaporated to <s

AR & @m@b&w}qeﬂ batﬁdyﬂﬂoag}w@rp@meo@paahy P(rsmz 18). The
acetone/toluene 1/1) to give

fizaandaostiaret 735 hinntenehéd B wad NldRd 8@ vivbierated to
DMSO-d6, ppmfrom TMS5): 6 7.34 (s, 1H), 3.31 (dd, 1H),

dryavdest. OThe ( MhixtdF) , wls 9PubrHieBHy @la8R (cﬁro&'d);ograph (SiOs,
Bi ol ogi cal Studies and Results 10 The conpounds o fZe

Béeec%ﬁé‘ﬁtolh%‘ﬁgni/'l?”co @%’ @%E@@%+%§2Qiﬁﬁmhﬁ 75%}2@; 'H-NMR

nzymatic activity tes
the activi t , A
f}sﬂﬁ Hhiie TR0 omepd r%@%ﬁ?s@?% Gorbfencande pg 57107
%@974 356, 36) aﬁd Er r‘S(Erdmann E. et al.,
7 héth (-89 4. 3Hh 8833 %zB,H 1314) and the inhibition was
measured as % of 15 hydrol ysis of 32P-ATP in the

presence and absence of the tested conpounds (Mall F.
et al., Biochem Pharmacol., 1984, 33, 47; see Table

BlologRal St@dies aed Remeynd 22b ((EZ) _
3- (2-am noet hoxyr m no) andr ost ane- 6, 17-di one

A8 BEHLRGARE)od Byl SRRLLSH s BLESAYIRaCHEA. W SinRBie the

ggéﬁmgggélact%\%ty 205f Vl\%%% i{]"* 7'%]]:’ase CJf/oEfgschZ}{eoérslﬁqntlon 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 /.

Med. Chem. 2003, 46(17), 3644-3654.



Tabl e 1. Dog Ki dney Na+, K+- ATPase | nhibition
Na+, K+- ATPase Na+, K+- ATPase Exanple |Inhibition
wE@PEE13 nhibition n IC50, Mn I C50, M | -aaP@BEP208T055366
19 I-ad 0.951-aj 6.5 l-ak 29 1-am9.5 1I-an 23 |-ap
35 l-aq 18 l-ar 7.5 l-as 5.§ |l-at 48 |-au 68 |-av
27 l-aw 9.9 |l-ax 4.8 l-ay 0.40 I-az 1.8 1-ba 0.14
| -bd 57 e 1. ) . | - bi
0.85 |-bj 2. R4 5 P2 A 61
I-bo 0.071 I-bp O 040 I-bq 3. 7 [-br 1.3 I-bs 0.13
l-bt 0.16 1I-bu 1.1 I-bv 1.4 Conpd.22b 0.33 WO
2007/ 147713 PCT/ EP2007/ 055366 85

Na*,K*-ATPase Na*,K-ATPase
Example Inhibition Example Inhibition
n’ ICs0, UM n’ ICs0, UM
I-aa 25 I-ac 19
I-ad 0.95 I-aj 6.5
I-ak 29 Ir-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
I-bk 0.36 I-bl 2.5
I-bm 25 I-bn 61
I-bo 0.071 I-bp 0.040
I-bq 3.7 I-br 1.3
I-bs 0.13 I-bt 0.16
I-bu 1.1 I-bv 1.4

Compd. 22b 0.33
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The ability of these conpounds to | ower bl ood pressure
was tested by using aninmal nodels with genetic

W@eaoen#ahl3 hypertensi on, in particular, spontaP€DuB2007/055366

hypertensive rats of the Mlan (MHS) (Bianchi G,
Ferrari P., Barber B.The M I%n Hypertensi ve strain.
I n Handbook of hypertension. Vol . 4: Experinmental and

%enetl ¢ nodel s of hypertensjon. Ed. W de jong-
heapikity o fhereeccomipundtetoslomrey, bloog prespeuay tegigd by using

rats made hypertensive by chronic infusion of
enahal nmaeder dinb t gerktia anirte?igl ehypértedsioRhanim particular,
Exp. Ther. 1998, 285, 83-94. The procedure adopted to

EgsiitahBBuaMypByRAEIRNE tyefatlel il QVIHS)G(Blaﬁchl G., Ferrari P.,
conmpounds on the above nentioned nodel was th e

E%%t@ﬁ"",%?hesﬁ(/ﬁfa‘ﬂ | ){}?érg&gswgr&?% " ep{ %ﬁf Pfa}wpertensmn

wer e neas an 1 ndi rect

To. test .t he co ounds i.n node
SRL O o P ditia) it 2REPOG nadel® ?ﬁ@%w%uﬁ Wl jong-
in two groups_of at least 7 animals each, one
Eésemian g@ene@P@bhpbmmBéhdl&% 388HE9) anderate mladﬂ hypertensive

group, receiving only the vehicle. The conpound,
bushentiednfusidfe bhioagbaid, 2%ednding to iasramld?) ai sl ef dtharm. Exp.
daily by nouth, for five weeks. SBP and HR were

8RS Uy 89k gg%elggygzp hours after the treatnment. The
compounds of the present invention possess a higher

'ﬂ’ﬁbe@ﬁbfe&ﬁf}e 2QoBtdd CaF YtesOPRE edntif 9@%%&@ @Bivity of the
- am noet hoxyi m no) andr ost ane- 6, 17-di one

RS S55 A P ARSEE B e

biishr g B D s BrOdsiive (I RaH Bpsuehymor dnaroe tailcuf

MHS rats is shown in the following 25 table and is
mephedsed as the decrease in systolic blood pressure
(expressed WO 2007/ 147713 PCT/ EP2007/ 055366

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 J. 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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86 both as decrease in nmHg and percentage) and the
variation of heart rate (beats per mnute) at the end

wo@Roorhe77i3 ve week treat nent period, versus thePCTBPI00TIS5366

group which received only the vehicle. 5 SYSTOLIC
BLOOD PRESSURE FALL | N SPONT QUS HYPERTENSI VE RATS
(MHS) EXAMPLE n RATS DOSE* SBP SBP HR HR g/ kg/os - mm

gigtgf 2 gf‘eé%/ﬁ%nnnlfn fggsarig) ?S{Pc&%ﬁage)lo%& ghg’ Vf%%a}%orgbéhéart rate
. l-aa 8 0,1 11.3+/- 1.5 6.5 -
eaiés pep minugekay the gnd of the7f1‘ge W@eg tr%‘ﬁ'ﬁenq pg@o@ versus the
0.001 1.0+/-1.1 0.0 - 17.5 -5.0 Conp. l-ac 8 10
gor#bl gronpdwRidh. Becived ddpphe B8bicte.100 10. 7+/-7.5 6.6
- 7.2 -2.0 Conmp. 22b 7 10 3.6+/-4.8 2.2 -15.8 -4.3 *
in Methocel 0.5% w v As further denonstration of the
bl ood pressure lowering effect in 10 hypertensive

ouabai m%qgé W%I

Met hocel %W%@Wﬁﬁg%%ﬁﬁggy‘ﬁ at ]E]ED&J S
dose of 10 pg/kg/ o) ek SBP and
HR wer e neasured 3@@%%55@0@%@ (&{{[ﬁg? treat ment .
WD 2007/ 147713 PCT/ EP2007/ 055366 87 SYSTOLI C BLOOD
PRESSURE FALL | N HYPERTENSI VE OUABAI N- SENSI Tl VE RATS

(OS RATS)
EXAMPLE n® RATS DOSE* SBP SBP HR HR
ug/kglos — mm Hg - % beats/min. %

Comp. I-aa 8 10 12.3+/-1.1 7.1 -17.5 -2.1
Comp. I-aa 8 1 10.0 +/-2.1 6.0 -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 +-1.6 5.2 -17.5 -4.8
Comp. I-aa 8 0.001 1.0+/-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 -7.2 -2.0
Comp. 22b 7 10 3.6 +-4.8 2.2 -15.8 -4.3

* 1n 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.



10

15

EXAMPLE n RATS SBP SBP SBP HR mmHg - mmHg - %
beats/mn. Conp. l-aa 8 153.0 17.0 10.0 385

w@oop/14778p 8 154.0 15.0 9.4 387 OS rats 8 170. BCBBB2007/055366

Control 8 150.0 376 Mbreover the conpounds of the
present invention possess positive inotropic 5
features, as shown by slow intravenous infusion in

2355 5 O PSS 9 s By gynan

have a | ow toxicity when co ared mnth standard

cardi otonic steroi%@?ﬁgigv %onpounds of
the present invention possess a hlgher pot ency and/or
a better therapeutic ratio and/or a |onger duration of
dNANPLELO® ceafar ed BBP conpoufEP22b ( GBER) HR
3-(2-am noet hoxyi m no) andr ost ane- 6, 17- di one

hydrochl oride) reported by S. De Munari et al. in J.
Med. Chem 2003, 4A6{A7), 36A4-IBO654. -The abdadtyiniry Of
conmpounds |-ba and |-bk on the above nentioned tests
is shown in the follow ng Table 2. The inotropic

efdogfpl 1-hs Shoyn as yxgyi num 1ppi ncreagg in cgpjractile
force (Emax nmeasured as +dP/dTnax), dose inducing

maxi mum positive inotropic effect (EDmax), inotropic

p? rﬁlcr ED8og dosgl_?xg 2007/ }ég?lS PGT} EP200§?§)55366

asi ng +dP/ ax by the toxicity as the
ratlo bet ween | ethal dose and inotropic potency

ulated in the died animals); the maxinu ose
[ n;ﬂg@ﬁf in th sur\/]lqi\(}‘z)d animal's; the durati or%gf t he
inotropic effect as the decrease of the effect from

t he EDmax neasured 20 n1nutes after the end of 5 the
| nf(b)glf:r@]n 8 150.0 - 376

Moreover the compounds of the present invention possess positive inotropic
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
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
increase in contractile force (Emax measured as +dP/dTmay), dose inducing

maximum positive inotropic effect (EDunax), inotropic potency (EDsg, dose
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Table 2. Inotropic Effect and Lethal Dose in
Anest heti zed Guinea-pig. Slow intravenous infusion

W@ 0002149 i nut es) i n anesthetized gui nea- pi g PERERPDE055366

Emax Dead / Lethal Maxi mum % decrease from ri %
i ncrease EDmax EDao treated e /| dose infuse( Emax
after 20 in EDao mn fromthe +dP/dTnmax .tnol/kg

tnol /.kg . kg, end of the .infusign |-ba,218 10.
R g PR no BE P khd Sapes g™ B FypS ngfVodf g1 dose
di goxin 158 0.65 0.29 10 / 10 4.0 1.16 100  conpd 22b

apd 15otgpic otency (ppleglapdinige dipdagnireplsdt de m@ximum dose
Tabl e 2, conpounds |-ba and |-bk show positive

infosed pi ¢cheefurentiesl aninhalsi ghe dusafien yofrthiei institdpan effect as the
t hose di spl ayed by digitoxin and conpd 22b. In fact
H8&-chsé BAthélefeétHRm tid FD i3 Medsudell oAkt affénelee end of
no aninmals died. Further, |I-ba and |-bk have

oL gged action as shown by the persistence of the
Inotropic effect after stopping the infusion. H gher

doses 15 were not tested for I-ba and I-bk since their

maxi mum i ncrease in WO 2007/ 147713 PCT/ EP2007/ 055366

89 contractile force were_higher than those di spl ayed

by :E@lﬁlﬂ)z. Jnawﬂpmﬂffﬂct aph Letimlddose imuAnesthetized Guinea-pig.
PCT/ EP2007/ 055366 90 CLAIMS 1. A conpound having the
general formula (l1): OR

Slow intravenous infusion {over 90 minutes) in anesthetized guinea-pig

Example Emax Dead/ Lethal Maximum % decrease from
n° % increase EDmax EDso treated dose/  doseinfusec Emax after 20
in EDso min from the
+dP/dTmax  pmol/kg  pmol/kg pmol/kg end of the
infusion
I-ba 218 10.1 1.68 0/3 nd 50.0 55
I-bk 254 23.9 2.11 0/3 nd 25.3 50
digoxin 158 0.65 0.29 10/ 10 4.0 1.16 100
compd 22b 182 5.74 1.82 7/8 22.6 32.1 100

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/EDgy 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 in



R2-O-1 A N5 1 wherein: Ais a divalent group

sel ected anong CH2CH2CH2 m, - CH(OR3)CH2CH2 m, -
WE@RRICHETIRE) CH2 m, - C(=X)CH2CH2 - - CH2C(=X) OM2I/EP2007/055366

BCH2CH2 - , - CH2BCH2 - , - BCH2 m, 10 - BC(=X)CH2 -

, A(=X)BCH2 - , - BC(=X) - , herein the - synbols

indicate a or S single bonds which connect the A group

t o .t he.angdr ost ane , skel et.on osi tion or .8, Bis

oyoRTE iR S pEtErch HaROP i ug altafly g compd

oxggen, sul phur or NOR5; R4 is H Cl1-C6 al kyl group,

82bfornmyl when Ais mBCH2CH2 m, - CH2BCH2 - , or -

BCH2 m, in which Bis NR4; R5 is Hor Cl-C6 al kyl

group; R1L is H Cl1-C6 al kyl group or C2-C6 acyl group

when the bond - in position 20 17 of the androstane
skeleton is a single bond; or RL is not present when
the bond =--- in position 17 is a double bond; R2 is

DNR6R7 or the group WO 2007/147713 PCT/ EP2007/ 055366
92 Y~ Zn NR8 m



with the groups Dor Z linked to the oxygen atom Dis
a C2-C6 linear or branched al kyl ene or a C3-C6

W@ y®lo4l7ky| ene, optionally 5 containing a phePgI/EPI00Y055366
R6 and RI, which are the sanme or different and are H
Cl1-C6 al kyl, phenyl- C1-C4 al kyh or when R6 is
hydrogen; or R7 is C(=NR9)NHR10 ; or R6 and R7, taken
together with the nitrogengiggi@%o whi ch they are
i nked, 10 form an unsubstf or substituted
saturated or unsaturated nono heterocyclic 4-, 5- or
6- rienberdedompngnd dptviton dhé gexeard d&mhnb dhot her
het er oat om sel ected from the group consisting of
oxygen, sul phur or nitrogen; R6 and R7 are optionally
substituted with one or nore hydroxy,sgimet hoxy, ethoxy
groups; 15 R8 is H, Cl1-C6 linear _qr] Branched al kyl,
optionally substituted with one re hydroxy,
met hoxy, ethoxy, or C(=NRO)NHRI R9.and R10, which
are the sane or differgnt H, C1-C6 linear or
branched al kyl group; orNRO~e 10, taken together
with the nitrogen atons and the guanidinic 20 carbon
atom forman unsubstituted of substituted saturated
or unsaturated nono heterocyclic 5- or 6-nenbered
r%pg.optionally contai ning another heteroatom
Y8etet’ed fromthe group consisting of oxygen, sul phur

r nitrogen,. is a Cl-C4 |inear ;or branched y

& i P iefnvo a0 1 AR ARS7) OEASRRC G s o
Yis CH2 ox%%$n, sul phur_or lel' R' is H Cl-C6
at IGH (QRYGHCHa w we CH;CH(OR3)CHz w | w C(EX)CHoCHs e |

w CH2C(=X)CH2 w w BCHgCHg w w CHgBCHg -w w BCHg w

» BC(=X)CHy w, w C(=X)BCH3 », w BC(=X) » , wherein the w 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 NR4

R3 is H or C1-Cs alkyl group;

X is oxygen, sulphur or NOR5;

R4 1s H, Ci-Cs alkyl group, or formyl when A is w BCH:CHsw
~w CH:BCH2 » |, or w+ BCH2 » , in which B is NR%;

R%1s H or C1-Cs alkyl group;

Rlis H, C1-Ce 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;

R2is DNRSR7 or the group
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nis the nunber 0 or 1 or 2 or 3; mis the nunber 0O
or 1 or 2 or 3; 5the synbol - in positions 17 is,

w0 pepertdent |y, a single or double bond, and REERP10D7/055366

is a single exocyclic bond in positions 17, it is an a
or Rsingle bond. 2. The conmpound according to claim
1, wherein Ais selected anong - CH2CH2CH2 -, -
BCH2CH2 -, - BC(=X)CH2 - and - C(=X)BCH2 m. 10 3.
The conpound according to clains 1 or 2, wherein R6

and R7, which are the sane Y hfferent, are selected
between H, and Cl-C6 al k- ﬁ@ conpound accordi ng
to any preceding claim mhic i p|RFel ected fromthe

group consisting of (E, 2) m
3- (2- Am noet hoxyi m no) - 6- aza-

Mﬂﬁ%@) ﬁf)%ﬂl%ﬁnﬁgd% quc?ox;}gsépé{fjorrﬁghl oride; (E 2)
an1nopropoxy|n1no aza- 7a- honmoandr ost an

P (aéég 'i_ggrl‘r?lg %@%@ﬁi%ﬁ@eééaozraa (%6 C clo c}kgléetngh optionally
%% di one rate; 20 (E, 2)

o 1$ﬁ%ﬁbgPﬁ%ﬁaﬂﬂgho) 6- aza- 7a- hono- 7- t hi oxoandr ost an

-_one_ hydrochl ori de;

e-

B¢ @zuipﬁf nebidhoxss hhe8Ime- @zéﬁfewanh@nda&mrﬂs&r@a alkyl, phenyl-
one dihydrochloride; (E 2) 3- [3-

CRGRkybbi diheyl Rokyhydrogeh-@za- 7a- honpandr ost ane-

17- one 25 di hydrochloride; WO 2007/147713

Rﬁﬂ ER2Q®2)10A%866 01 93 (E, 2)

(2- Am noet hoxyi m no) - 6- aza- 6- f or nyl - 7a- honoandr ost an
EB ]aLdOﬁe, 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; R6 and R7 are optionally substituted with one or more hydroxy,
methoxy, ethoxy groups;
R8 is H, C1-Ce¢ linear or branched alkyl, optionally substituted with one or
more hydroxy, methoxy, ethoxy, or C(=NR9)NHR19;
R9 and R19, which are the same or different and are H, Ci-C¢ linear or
branched alkyl group; or
R9 and R10, 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 1s a C1-C4 linear or branched alkylene or a single bond;
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hydrochloride; (E Z) 3- [3-(R)-Pyrrolidinyl]
oxyi m no) - 6- aza- 6- f ornyl - 7a- honoandr ost ane- 17- one

woydroeiiidri de; 5 PCT/EP2007/055366

3-(E, 2)-(2- Am noet hoxyi m no) - 6- aza- 7a- hono- 7- ( 2) -

hydr oxyi m noandr ost ane- 17- one &ydrochl ori de;

3-(E, Z2)-(3-N Met hyl am nopr opoxyi m no) - 6- aza- 7a- hono- 7-

L- I[B/drox Im Oﬁndro ne-17-one hydrochl ori de; 3-

i% (§y§é8 %9? 8Fi°4imy1 T oxyi mi no) - 6- aza- 7a- hono-
Z)- 10 hydroxyi m noandrost ane-17-one hydrochl ori de;

BEI E)Haceﬁfiﬁéjrkﬁbé]f%ﬁ&yl m no) - 6- aza- 7a- hono- 7- (Z)

nmet hoxyi mi noandr ost ane- 17-one hydrochl ori de; 3-(E, 2)-

hﬁs¢ﬁ§1ﬁﬁmbaﬂ@dfﬂyﬂﬁzmu91nino)-6-aza-7a-hono- 7-(2) -

met hoxyi m noandr ost ane- 17-one hydrochl oride; 15 (E, 2)

Br {2HAMneBE R OXr NHiIne)or - aza- 7a- honoandr ost ane- 7, 17-d
ione hydrochloride; (E 2)

g’hé gy%%t byl ﬁfThQ%r ogﬁoﬁ dm 1%‘&%&5}%?&% 78 s@ﬂgﬂ%a&d A83HIR bond,

di on | oride;

s TR ol S DRt SR RomE 9559 single

3- (2 Ami noet hoxyi m no) - 7a- aza- 7a- honoandr ost ane- 17- one
bordinar ate; (E, 2)

3-(3-N- Met hyl am nopr opoxyi m no) - 7a- aza- 7a- honoandr ost a

Ae- 17Thaecontpdumbraat@:did® t200laim4 T 7 dherein A 1s selected among
PCT/ EP2007/ 055366 94 (E, 2)

3o 03140315 EME wo! indl BT OMY W] BOBA=RIGH, m and = C(=X)BCHz w

7a- honoandr ost ane- 17- one

3. The compound according to claims 1 or 2, wherein Ré and R7, which
are the same or different, are selected between H, and C1-Cs alkyl.

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) 3-(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)-Pyrrolidinyl]loxyimino-6-aza-7a-homoandrostane-17-one

dihydrochloride;
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di fumarate; (E, 2)
3-[3-(R)-Pyrrolidinyl]oxyi mno-7a-aza-

W 2007/0477¥3 - 7a- honpandr ost ane- 17-one hydr ochl oPCTIEP2087/055366
(E 2)
3- (2- Am noet hoxyi m no) - 6- oxa- 73 honoandr ost ane- 7, 17- di
one fumarate; (E 2) .
Q;ifg%’-Bﬁ@‘a&gﬁﬁﬁ‘%ﬁ%ggrﬂfﬁo}-76'-5’%‘%‘67%%&%@%%’&88&3&%@%&3—'1’i’-'one
1(7E, Z) - 3- (3- N- Met hyl am nopr opoxyi m no) - 7-oxa-

¥drshbaideost ane- 6, 17- 10 di one hydrochl ori de; (E, 2)

3-
(BZ) Ry [3RYD) rRyrirdli did yil loxyi o mo =67 a px-6- parydoainenosh dirvestane- 17-
6, 17-di one hydrochl oride; (E, 2)
oné Ry&rodioetiAexyi m no) - 7a- oxa- 7a- honoandr ost ane- 7, 17-d
ione hydrochloride; 15 (E, 2)

%é@”%b?ﬁh@%@%ﬁgﬁ‘ %1%%?8)(@@?9%@)7 a- honoandr ost a
gylh%)X%!;I)ﬂ&]il rr Ylolﬁ%r%itg)éﬁ:h&néggﬁfégﬁﬁég 7a- honoandr ost an

3- (2- Am noet hoxyi m no) - 6- oxa- 513- androst an-7, 17- di one
ﬁ-)ﬂglﬁ@%-NrWéhylég@an%@oxyimino])-6-aza-7a-homo-7- Zg'

3-(2- Am noet hoxyi m no) - B- honoandr ost ane- 17- one
hydrogyinanoadelrostane-17-one hydrochloride;

(E, 2)-3-[3-(R) -Pyrrolidinyl]oxyi m no- B- honoandr ost ane-

¢ ER S PRl Rl dfloxyiming GazaTachomo Ty | e

EEAS R h Sk sas Ay s 8] - - oxa
G P s P P20 GsBE a0 TS E B 3.

[3-(R)-Pyrrolidinyl]oxyimno-6-oxa- 7a- honoandr ost ane-
metRoxiyipnaoandrostane-17-one hydrochloride;

3-(E,Z)-[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;
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fumarate; (E, Z)-3-(2-Am noet hoxyi m no) - 6- oxa-
7a- honoandr ost ane- 17- one hydrochloride; 5

W@ E)0Z)N47B13 2- A noet hoxyi m no) - 7a- oxa- 7a- honoanPCBP2NB055366

17-one hydrochl oride; (E, 2)
3- (2- Am noet hoxyi m no) - 6- azaangy ost ane- 7, 17-di one
hydrochl oride; and (E, 2) 3-

2 R P i P8 AR O RE b A Fasgapeiig one

the conpound according to any claimfrom1l to 4,
P@f}ﬁréib‘?rprl ses reacting a conpound of general for mul a
é&\’lé RL OA Il 15 where the synbols A Rl, and -
3t 3e(RyeRynirndiraloxyidinm 7aisaariat formlt Ta-hommapduostane-
of general fornula (I'll) RZONH2 (I11) where R2 has the

w@ﬁler}g;digéplm@me; nclaim1, the reaction is carried
out in a polar solvent at a tenperature ranging from

@E %) 300. dAHﬁnBéa%loQ 1mﬁg))16e Faty; oar@diroyt?’aqhe {Z 190 ne

onmpound accor to any almfrom or t
g@gar ation of a nedicanent. WD 2007/ 147713
EBS007/ 055366 96 7. The use of claim 6, wherein
{:]ge icanent is useful for the treatnent of a
ZiBo\lad mineethexsaiw) - Boxarfa-heseomtdiestana 6,1 Tofienei n
t he cardi ovascul ar di sease is heart failure
hydrochloride;

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

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

(E,Z) 3-(2-Aminoethoxyimino)-6-oxa-5p-androstan-7,17-dione hydrochloride,
(E,Z) 3-(2-Aminoethoxyimino)-B-homoandrostane-17-one hydrochloride;
(E,Z)-3-[3-(R)-Pyrrolidinyl]loxyimino-B-homoandrostane-17-one hydrochloride;
(E,Z)-3-[3-(R)-Pyrrolidinyl]loxyimino-B-homoandrostane-17-one hydrochloride;
(E,Z)-3-(3-N-Methylaminopropoxyimino)-6-oxa-7a-homoandrostane-7,17-

dione fumarate;



10

15

20

and/ or hypertension. 5 9. The use of claim6, for the

preparation of a nedicanent for the treatnent of a
waele@easyixaused by the hypertensive effects of PCT/EP2007/055366

endogenous ouabain. 10. The use according to claim?9,

i n which the disease caused bygshe hypertensive

ef fects of endogenous ouabain conprise renal failure

ORI Lon j.n. osonal stic r
0P B8 ORIy BB B AR PR iy Re £ T dione
roteinuria and renal failure progression in patients
PArH@duci n pol ynor phi sns. 11. Use of any conpound
according to any claimfrom1 to 4, as hypertensive
a5&nt3- (2t BndiRoethoganirad eiivx T gh- }unnpmdnqsmne:daﬁme3| ng
one or nore conpounds according to claiml or 4 in
BORIChaHi@n W th excipients and/or pharmacol ogically
acceptable diluents. 13. A process for the preparation
8t 7 S PRAGIBC AL SRl HOPERL-Th A ihlan BB ARel £7-0ne
conpri S|ng m X1 ng“one Or nore conmpounds of any claim
g g ﬁl 20 Mﬁth sui tabl e excipients, stabilizers
MR ‘Bﬁ%ﬁnaceutically accept abl e diluents 14. A
lzSod of treatlng a manmal suffering from
Bo\Zad minaethogyaineer6- azanmshosiang di Cht)@e ehrydrgchloride;
therapeutically effective anount of one or nore
andpounds of any claimfroml1l to 4. WO 2007/147713
PCT/ EP2007/ 055366 97 15. A nethod of treating a
et [3se)feyirba did; ﬂ]’&x?uﬁh%?@%%aﬁﬁkﬁ@é%aﬁ& 7,1 MBlione fumarate.
hypertensive effect’s endogenous ouabai n, conpri sing

adn1n|ster|ng a therape ically effective amount of
Bne PEOERST ,pagln(gf gprgpglll according to any claim from 1

to 4, which comprises reacting a compound of general formula (IT)

R4

1

I

where the symbols A, R!, and = have the meanings defined in claim 1,
with a compound of general formula (III)

R:ONH:  (IID
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.
6. Use of any compound according to any claim from 1 to 4 for the

preparation of a medicament.
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fromlto 4. 5

WO 2007/147713 PCT/EP2007/055366

96
7. The use of claim 6, wherein the medicament 1s 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. Use of any compound according to any claim from 1 to 4, as
hypertensive 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.
14. A method of treating a mammal suffering from a cardiovascular
disorder, comprising administering a therapeutically effective amount of

one or more compounds of any claim from 1 to 4.
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15. 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 one or more compounds of any claim

from 1 to 4.



