1111112112112211221221121121121122111 1 *159159* Azaheterocyclyl
derivatives of androstanes and androstenes as nedi canents for - - -——
cardi ovascul ar disorders The present invention relates :
azaheterocyclyl derivatives at po- 5 sition 3 of 5- andlmﬂm@ﬂmwwﬂwwt
7-substituted androstanes and androstenes, processes for ration

and pharmaceutical conpositions containing themfor Lhe_Liﬁﬁﬁiﬂﬁueiﬁ___
cardi ovascul ar di sorders, such as heart failure and hypertension.

10Background of the Invention Cardiovascul ar diseases are still the first
cause of nDrbldlty and nor - tallty I n the mestern morld anong t hese,
hypert ensi on Asmghétera b 7 ef B prpse and dandrostenes Himare-ensi on i s

one of -the m)afcah{ggl@gforjc'grg@%s&@gldalggﬁ@gyl ar ri sk factor and nore than one
third of population over 60 suffers fromtihis disease. Congestive heart

failure affects 1-2% of the popul ati on and even 10% of the very el derly;
t he per cent agfhe q:resqmaneehtﬁcm rélates(tBhmvpezahetertcyellyl derihativesnatepq- 1998,

352 ( SUp th’uo 0‘1‘3 F aﬁ%i‘%e’an (1[} der%{t&@eﬂﬁbﬂﬁtm é)rg%gﬁafos't@por tant

causes of hear ure in the
1527- 1560) . An@ﬁdargﬁesaeﬁfﬁeo@}e%f)reé%affeewven rpbﬁgma%u%ﬁé.cpamoe FBS t he
treat nent of bedithidiyipehémnfor ahe archthrar tof tardiovascularrdiberdersseahas is in

progress to f e e saf e conpounds. 25 Several drugs are

used in COﬁblhsglgﬁﬂP L?%%&Péﬁg %g%t of heart failure, and anong positive

I notropi c agents, digoxin is the nost prescribed digitalis cardiac

gl ycosjgle t haBaeRfouHBYRe IenRCcar di al performance. A very wel | -known

drawback of digitalis drugs 1s their ar- 30 rhythnogenic side-effect.

- Evidence of digitalis toxicity emerges at two-to. three-fold higher serum

- concent r at i onCandiovasmulahdisapenstare stddehe Snsthcamse dif gnenbditic @eadonoronduct i on
and cardiac aEélﬁXrtllﬁnﬂléSw&\é”tbﬁbw%&Fd %%:@Er%@b%*;f@a&kﬂ& dhbiada$t FAKI City

- (Hof fman, B. F. g % I's and Cg lac d.ycosides. In -
The Phar macol ¥§¢ 85¢ &3 & SFeqtispt ispy enSian ¥ 91 96 he BPEY 1PeT-

15 tant cardiovascular risk factor and more than one third of population

_over 60 suffers 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 more important causes of heart
20 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.
25 '

- Several drugs are used in combination for the treatment of heart fail-
ure, and among positive inotropic agents, digoxin is the most pre-
scribed digitalis cardiac glycoside that can improve the myocardial per-
formance. A very well-known drawback of digitalis drugs is their ar-

30 rhythmogenic side-effect. Evidence of digitalis toxicity emerges at two-

-to.three-fold higher serum concentration than the therapeutic dose,
such as disturbances of conduction and cardiac arrhythmias which are
characteristics of digitalis toxicity (Hoffman, B. F.; Bigger, J. T. Digi-
talis and Allied Cardiac Glyeosides. In The Pharmacological Basis of
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*@00002* 2 Therapeutics, 8th ed.; Goodman Glman, A ; Nes, A S.; Rail,
T. W; Taylor, P., Eds.; Perganon Press, New York, 1990, pp 814-839).

The capability of the natural digitalis conmpounds to increase the
nyo5cardi al force of contraction is strictly related to their cardenolide
struc- ture having a 170-lactone on a 14- hydroxy-513, 143- andr ost ane

skel eton. Description of the Prior Art In the field of steroidal
derivatives sone groups of conmpounds are re- 1l0Oported to possess positive
inotropic properties or other activities re- lated to the cardi ovascul ar
system Particularly, within pregnane derivatives the foll ow ng papers are
i nteresting. Therapeutic&BSi36&].3Udodnaal 68&sanr Agniies; 20-Sn&adkerf.vB,i ves
possessi ng pr a i. i b t ir . her
aninoalkyIestZ?ZR%TPéégﬁyg?@éygggéﬁg%%gﬁ?ég%g%égggﬁﬁgg¥?§ggﬁgre di scl osed
- by ' GB 966,060, with anorectic, antiarrhythm c and anti at herogenic
activities, afftle depabiliti ocf®Re natiirtal eligitdlivrtampaunidCionvidieantthe agh-

ant i hypert ens |y A6k i B fANR 19 st 0 A ! @RGocarfommaHnds, Lhat bi nd
to the digitalis receptor” Including androsStane and préegnane derivatives.
Accordi ng to tuxe hawesnad$;lacteaevnmli hrdydsoxshed ditiandressaneskgletm. paral | el s
the ability to elicit characteristic cellular response. The inventors focus

on the capabiljt ‘Otf' t he, . diff.er ntt cl asses of steroids of yielding _
gl ycosi des deﬂ—@é—%ﬁ—ﬁhﬁeﬁ—%—gﬁe R Ll typi cal di.goxin-like actions on the heart

as well as on other tissues, which seens to be inportant inprove the
toxicity of tpesRe GRIPBHILSoidEY BBrivRAVEN sSRETy eSt@RFo ]S M@l taes are

-reported, the nore interesting .conpounds are 3- cosj des aof. pregnane
'dePi va](eq ves. pgrteg to possess pogtlve r}BOtrOp_lC propertlgs %r other ac_t1v1t{)es e-

lated to the cardiovascular system.

Particularly, within pregnane derivatives the following papers are in-
teresting. ' '

GB 868,303 discloses pregnane-20-one derivatives possessing progesta-
15 tional and antifibrillatory action.

Other aminoalkylesters of 3B-hydroxypregn-5-eh-20-one derivatives
are disclosed by GB 966,060, with anorectic, antiarrhythmic and antia-
therogenic activities, and US 3,013,009, with eurithmic, anticonvul-
sant, and antihypertensive activities.

20 US 5,144,017 discloses “compounds that bind to the digitalis receptor”
including androstane and pregnane derivatives. According to the in-
ventors, the binding to the digitalis recéptor parallels the ability to
elicit characteristic cellular response. The inventors focus on the capa-
bility of the different classes of steroids of yielding glycosides deriva-

25 tives with typical digoxin-like actions on the heart as well as on other
tissues, which seems to be important improve the toxicity of these
compounds. Even though some androstane derivatives are reported,
the more interesting compounds are 3-glycosides of pregnane deriva-
tives. '



Pregnane guanyhydrazones with positive inotropic cardiac effect are
reported by S. Schatz, et al., Arzneimttel-Forschung, 1969, 19, 69-75.
Particularly relevant to the activity of these conpounds is the

guanyl hydrazone substituent, since "replacenent of the guanyl hydrazone
groups by other related residues resudts in a loss of activity". O her

pr egnene- 20- one derivatives, such as cl ornmadi none acetate and negestr ol
acetate are reported to inhibit the activity of Na+, K+- ATPase but they were
not "capable of eliciting an inotropic action by thenselves” (K Temm, et
al ., Research. Comm Chem in Pathology and . 10Pharnacol ogy, 1983, 41, .
51-63). |n therégrene gtﬁarf;d),yﬂ#azmedrwﬂ:hapmitdw inaropesasdize effectipseof com
pounds are re it p e 175, 219
and US 3, 580, ‘%%tr B g)% ZS e?%ﬁ ’%%/é’n?%?{)gg*sgf‘eh? %&9 Eng?s{%r oi d
derivatives whPEHC a&lgé@ Va o % ?@C'Pmiéogé ‘?S\‘FW%‘*FHS:S ¢ §RBYbet ween

t he dose whi chy@fazdnse@btqam@tswﬂfmoﬁi&p(mmwdf tiy duasylahybyddaeas) and
e ne ol yeoghang SIRRL b el IR AL Bt TRRRNEEL, [of ot andard

cardi ac gl ycoSi Fdesno crear a van age over digitalis glycosides,
the conpounds with the highest ratio ‘produce 20the | owest increase in

contE L agt |8 !Zg f1 gx’;ﬁ@f %éfhéﬁé@@yorgilﬂeﬁv&?ﬂf&ndﬁélfTaﬁa%l‘l%ﬁipc\l_ll_ﬁ@ﬁé ¥estadd &ndi tscl osed
I N as, ands an 1 Nn I TOr.S + a ositive

i not ropi ¢ ageMe€eS¥y fs%@&%’ienagred”ew)&ﬁa tp b’%}?lg %}}‘e\/ﬁ?@ﬂlt&’o ?e}é %C}*t}% S8i goxi n,
as 25 eval uabetl they twerebaasi Caphblehef ahutlagtmlmouryplcmctmncby thhm-sane

conpounds ar esglsg I@F}Péﬁz% Q'Ycﬁ I%eM&%arGomﬁt CHem. #h: PMEblodshgny 2003,
64, 3644- 3654 The e (r;lg?% g?t%{] l'evel s of endogenous ouabain (EO, a
%’% 2 §

closel{ re-  5Haraee ain; are inplicated in human
hypertensi on and cardiac hypertrophy and failure stinulated the

phar macol ogi cgh S ERIE B (1 1 AEYEHARAG: NRYRRL | ollPGEDEAS of GoBlent

active.as ouabain antagon|sts ogeneti ¢ nechani’sns t hrough which
i ncreased 4 Peyp %‘Iesre&’f)?t@étto@QF%ﬁSé\PQ‘é’é’tYledFm%’%]tcéWPPWkﬂsve t he nodul ati on-
of Na-K ATPase, the key enzyme responsi bI e for renal tubular sodium

reabso‘rptiOn ti Vv RY transduct 1.0

inplicated i n@grﬁrj(l)’\t/lv?ﬁ Zﬁgl e{’t(figsoé’q%gé ?éans SStI mm%?/ gfﬁcﬁg?fgﬁgﬁi\&\ﬁggenetl c5
and exPeri nenngistergid d@déatsve@rw}wbwwuCbg\ltalmﬁhk@ap@ﬂtmg itk mnatioh hunans,
it has been dpafisd’ @iecdodeh@hichl }ﬁ‘éﬂh@@s fd%‘{c.eéﬁnﬁfor&é (Susbabf B&rdiie and the

" genetic poly i smof th t al rote| cin.associ.ate with
hyper t ensi onm}n‘g&ﬁ gm taélﬂaﬁ‘q\lé% Yﬁw@"%“ctc Wl%abq&ﬂ% USh 2eF449 ffuces

hypert ensi on amzhsuped frgudtatdard emaliad\alykogidep BﬂSldm;emn cleapridyahtagei nf used

at | ow doses b{?‘éxodl fhis (g%mdleg t,rh%%lmlﬁ}ﬁ'ntdgrv%@h Qﬁé h$ghedt LHA6 pro@itiat ed - for

several days VTW% nanom) ar concent r]? tﬂ(;ns of ouabal n or transftfected with
the hy#br t enstifelogrgh sigedrenig soptipstietree. he Na- K punp results enhanced.
Mor eover, both EO and adduci n pol yrmr phi sm af f ect cardi ac conplications

associ ated toghyper b6 IO BondSn 0G0 AR AVRY0D i008GE VR s 2

S|gnaII|ng trans

interact wt hlﬂﬁéséwaln@ﬁ@rﬂdamlmrécﬁfll‘éﬁ KH%@Peﬁsﬁomd D§EF§1t &|1neﬁom¢ EO or
nut at ed adduch enﬁgax)og@néﬂ@entlowaﬁ tokicitgowBeh r@atip®ed widh digesid, patients in

whom tgese ma%va ua%ercrfo t%eabasm 0 g earcru e (%oxmlty 1nt mlcle' ’Th%ugzgmg hc%rmm Des.
pounds are also reported by S. De Munari, et al., J. Med. Chem. 2003
64, 3644-3654.

~ The evidence that high levels of endogenous ouabain (EO), a closely re-

30 ~ lated isomer of ouabain, are implicated in human hypertension and
cardiac hypertrophy and failure stimulated the pharmacological re-

search for developing novel anti-hypertensive agents active as ouabain

~ antagonists. The pathogenetic mechanisms through which increased



202005; 11(25):3301- 5). As reported above, the crucial point of positive
I notropic agents is the ability to discrimnate between the potency in
induci ng an increase of nyocardial force of contraction and the onset of
cardiac arrhythm as. 25 There is still a constant need to nake avail abl e
drugs showi ng a better therapeutic ratio and/or a longer duration of
action, both-of theminportant factors for the conpliance of patients.
Preferabl-y, the drugs can be adm nistered by the oral route. 30 -

Dehydr oepi andr ost erone 313-am noet hers or am noesters substituted in
position 7 with a keto or optionally substituted al koxy groups are

di scl osed i n BS lzgel3/ st 02ndiavascWBrogs03s 02®lne them tsospeNackl or

t her apeutical tI"P%@é E ﬁe en%’ﬁﬁnf'é% §né1bﬁeofd}efe°na'l€t|u%hlaﬁ sQUitRy adHous .
35afflictions. aé_‘%da}&g am noet hers @n ot hi aet hers of

313- hydr oxy- G%H‘FQFIHW PRfs pethEd1gy olpi8ng nﬁy‘ﬂ?ﬂi@‘“’é FaysdH bst enes
are di scl osedcdted US S;odith;38@edgemeprahsiristier. oBe stedying uthi gravetisi tic
agent s.; Sunma fhﬁé e

3- azahet er ocygclle%I{?i‘lleljrljll‘iv%it:‘lﬂvlveshp(#21 L"’I o ?&‘9{89)‘?1 %ui Qﬁgaﬁ Qtth tvlwtthlt ed

andr ost anes ahdm&Rgr Bshahbeempdamengrafed dhaprelevated fredeol F‘ﬁ afiogn a
better therapB@ asd rthblg@naﬁd/miymwmﬁsmohfrtablaymoskfelaat pedstein addddia
Cherapeuti o rATPSEkRdal PaPFaRbPR ekl R ﬁ%\l@%ﬁ’l’é’s Yhotors are
i mpor t ant forbalrmeltédﬁpnﬂ‘a?ﬂ,sehm’el]@mﬁlmt@d ‘Fﬁéfegﬁlﬂﬁ%ﬁ@l%a]o atKePpmesent.

i nventjgon havghbhehgemeany ihfised @ 1w doses into rats (0S). In renal cultured

: cellé, either incubated for several days with nanomolar concentrations

of ouabain or transfected with the hypertensive adducin geﬁetic vari-

ant, the Na-K pump results enhanced. Moreover, both EO and adducin
polymorphism affect cardiac complications associated to hypertension,

15 the former through the activation of a signalling transduction path-

way. 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.

20 - 2005;11(25):3301-5).

As reported above, the crucial point of positive inotropic agents is the
ability to discriminate between the potency in inducing an increase of
myocardial force of contraction and the onset of cardiac arrhythmias. -

25
There is still a constant need to make available drugs showing a better
therapeutic ratio and/or a longer duration of action, both of them im-
portant factors for the compliance of patients. Preferably, the drugs
can be administered by the oral route.

30

Dehydroepiandrosterone 3B-aminoethers or aminoesters substituted in .
position 7 with a keto or optionally substituted alkoxy groups are dis- |
closed in US 2003/0054021 and WO 03/035023 A1 for the cosmetical or
therapeutical treatments of cutaneous disorders related to keratinous

35 afflictions. |



wher ei n: Ais CHX CNes. 0, CR6.. CHCH, CR6 CH2, 25CR7
XC=0, CR7 XC(=0)X, wherein the left end carbon atomin any of these groups
is at position 3 of the androstane ring; where: 6 X and X, which can be
the sanme or different, are 0, S(0) x or NR8; R6 is hydrogen or hydroxy; R7
is H Cl-Cs straight or branched alkyd; 5R8 is H, C, -C6 straight or
branched al kyl, x is the nunber 0 or 1 or 2; Bis a C -C4 straight or
branched al kyl ene or can be a single bond so that the Ais directly Iinked
to the nitrogen-containing heterocycle; 10Y is CH2, oxygen, sul phur or NR ;
and when two Rl are present at the sane tine they can be the sane or
different; Rl is H Ci1-C6 straight or branched al kyl, optionally

substi t ut ed b d .
ohenyl (Gi Ca) Stﬁrmﬁ b mReEh Ewsds gP&ﬁ%Ynotﬁi&%éﬁ’s @3@ lz)r)](g Rl whi ch

or ranche ) NHR
can be the saﬁ’@ﬂ&%a& Arqstargf or egad-fhy‘éfox@ss &q%gi%g% n OSB?Iéﬁ?cﬁ’éeddéﬁl kyl
group, or R9 éosedrlincdlS be 21131%6 ta@g dlypechodedtbrdédaini dndogaitimirasiticand t he
guani d|5n| c cagg‘gﬁ atomto forman unsubstituted or substituted saturated or
unsat urat éd ﬁeterocyclic 5- or 6-nenbered ring optionally containing
‘anot her heteroatom se- 20l ected fromthe group consisting of oxygen,

sul phur or ni Bhageiky é2heIntkntidn C6 strai ght or branched al kyl, ONO2, OR';
R11 is H Cl-Cs straight or branched al kyl, optionally substituted by one

or nore hydroxy, rnethoxy, ethoxy or Rl1l.is allyl or propargyl;
It has now been found that 3-azaheterocyclyl derivatives of 5- and/or 6-

10 and/or 7-substituted androstanes and androstenes meet the needs of to
provide drugs with a better therapeutic ratio and/or longer duration of

action.
The compounds of the present invention show a higher efficacy and/or
15° better therapeutic ratio and]_or a longer duration of action; all these

. factors are important for the compliance of patie_nts.

The compounds of the present invention have the general formula (I):

20
I
wherein:
A is CH#X C=N~0O, CRéwCH=CHw#~, CRéw CH,,
25 CR7 » XC=0, CR” » XC(=0)X', wherein the left end carbon atom in any

“of these groups is at position 3 of the androstane ring;
‘where:



when the bonds = linking the carbon atomin position 6 of the 25
androstane skeleton with R3 and the carbon atomin position 7 with R4 are
i ndependently a double bond, R3 and R4, being R3 and R4 the sane or
different, are, 0, with the neaning of a keto group, I\T OR12, or CR13R14;
R12 is H Cl-C6 straight or branched @l kyl group, optionally sub-30stituted
by one or nore hydroxy, nethoxy, ethoxy groups, or R12 is.allyl or

propar gyl ; R13 and R14, which can be the sane or different, are H,

C, -C6 straight or branched al kyl group, optionally substituted by one or
nmor e hydroxy, methoxy, ethoxy, or R13 and R14, which can be the sane or .
dif- 7 ferent, ar¥X aald X,, whichpedrgpe, thle, sdea®rtSdiffeNentCaRRIBRA())x ar R13 and
R14 taken togetherygerma cycloal kyl ene substituent; R15 is H C -C6
straight or branched ‘al kyl, optionally substituted by one or nore hydroxy,
net hoxy, -ethoxy; S5RLB ogayor {Kd¥I¥Yean be the sane or different, are H,

Cl-C6 straight or Rrgnﬁhegcglskwlgm&u&an@he&ﬁ{ﬁnd R17 can optionally be
t aken together wt ¢.09¢ het er ocycl i ¢ group;
r?o ﬁs I%? E[gq sg a&gﬁ% 82%)%ancfh%drgl§§{1

when the bonds = |Tn omin tion 6 of the androstane
skel eton with R3 azm‘ﬁfthl@éuvab@b@loatlmz n position 7 with R4 10 are

i ndependent | y SI ngBelsb@r(ﬂSQ BBttt &4 brifidHed mmém z)maﬁadéeacmngnef ferent,

CONRIGRL7, OREBH BRicDa! m@bra”m%ﬁhed A T I

Spi rooxi rane; cw]mgre the al kyl group can be optionally substituted by one or

nor e hygdroxy, mnet 1a fined,
R18 |sMﬁI Cl-Co6 s??glygh}fg g?§ erna%ﬁgéur ﬁRj?%%eﬁgﬁ%%sa?Pﬁfseﬁﬁby one or

mor e hydr oxy, ahiintame tispe gy can be th R o Te®$ strai ght or branched
- al kyl- group or C2- R:BlsaHlelgE@malgihemrtHTandm‘tﬂabkyﬂ noppasialliycrubstitwiedt he

andr ost ane Sks{ uen@ﬁ fao?eo hy%re% ﬁn%t%&% opogsqgﬁ,ﬂeﬁ 1ehe

remai ni ng subs I'S not esent “when t he

bond = in posﬂaﬁséﬂ@l&m Qrs r@%b@ﬁbﬁ@‘%@ﬁ@(ml‘]ﬁ?)lﬂﬂg %eani ng of a keto group; n
i's theyswunber 0 OrR4 296 R190wIgich NaanS b B endamhe lor AdifferentOard W) C3:Ce

straight or branched alkyl group, or R? and R0 can be taken together
~ with the nitroge'n~atoms and the guanidinic carbon atom to form an
unsubstituted or substituted saturated or unsaturated mono heterocyc-
lic 5- or 6-membered ring optionally containing another heteroatom se-
20 lected from the group consisting of oxygen, sulphur or nitrogen;
R2is H, C;-Cs straight or branched alkyl, ONOgz, OR%;
R11 is H, C;-Cs straight or branched alkyl, optionally substituted
by one or more hydroxy, methoxy, ethoxy or R1! is allyl or propargyl;
when the bonds == linking the carbon atom in position 6 of the
25 androstane skeleton with R3 and the carbon atom in position 7 with R*
are independently a double bond, R3 and R4, being R3 and R* the same
or different, are, O, with the meaning of a keto group, N « OR!2, or
CR13R14;
R2is H, C;-Cs sti'aight or branched alkyl group, optionally sub-
30 - " stituted by one or more hydroxy, methoxy, ethoxy groups, or R!2 is allyl
or propargyl;
R13 and- R4, which can be the same or different, are H, C;-Cs
‘straight or branched alkyl grdup, optionally substituted by one or more
hydroxy, methoxy, ethoxy, or R13 and R!4, which can be the same or dif-



\

25R15, R16, and R17, when present in the sane conpound in differ- ent

positions, can be the same or different, the synbol " is an a or 13
single bond or an E or Z diastereoisomer when it is linked to a double
bond, . the synbol = in positions 4, 5, 6, 7, and 17 is,

i ndependently, a 30single or double bbnd, and when it is a single exocyclic
bond in posi- tions 6, 7, or 17, it can be an a or [3 single bond; with the
follow ng provisos: - when Ais CR7.. XC=0, or CR8.. XC=0OX,
wherein R7 and R8 are hydrogen, X is oxygen and X is 0 or NH and when A
is CH.. X 35wherein X is oxygen, the synmbol =in 05|t|on 6 linking R3 is
a.single 8 bfmenpraremdyltirepasaybol, CoﬂgbﬁNt C@NB Rifalor B2 RRAiB“a doubl e

383& §4blofldn0§)arl&>fmg@uhe%ﬂf6ﬁnfaft§f Mli?ﬁértleﬁséwstﬁaml on 7 Iln{ﬂ ng $4| ”EE”' o2
Si i nkin

meani ng a single é%nds qgt(ﬁlagjﬁ trajghigr Wﬁ@cﬁ‘%ﬁm?g‘yl F?\?t%ﬂ’i’&ﬁﬁfu:bﬁuf‘ﬁ&dsarre ’

structure i s bpbnaydhogehydyéer, endthexy@thaxynds of fornula (1) can exhi bi t

tautomeyism the fgfs %xﬂallf{"h'%hidﬂ;@ﬂg%@ {1 %é}}{ﬁ oranjhkfeingxf’ce Q‘Erﬁ

i nventi’on includes w e0| sorrers Z
and E i soner sstrajhitex(b rP%@Fﬁé’r%lkﬁharot“ﬂ?eP\?Rm@(‘?‘ﬂlgescant%l@]é( 4988 and t he
met abol i ¢ pr egdgesipdrswith th@nﬁﬁugal atorh @6 mrhaa(ﬂe)erobynhctgeoapnt ext of the -

present invention ta te.and ab I u ti |
-met abolite and mstgﬁ?ﬁlltgg %’P%g%r sonrf%1tk a%e]ile c%r corﬁj)tgfjnnl ?SS? Ig‘r??uacf}:t ?‘IC) | \\//\ken ch
has been trasahdrastaneskeletont wish Randthe ?&l}}bonm@msl@mqsé@ﬂﬂ alwwh B nt ai ns
or incfeases hheimipeRBEMlPeicAt b@ﬁﬁs VR# ¥ind 29E%ABh @8n e thd ababkidres or

B A N e g
derivatives oCQOiBﬁcomd),unG!@I‘bRwRﬁr mOBE( | )QNQE;Soh&I@H@pOlNlHQQGHﬁ,or mul a
(1) can al so pg=NWeHIsHiPlcytdBréfdie! &pirooxirane, where the alkyl group

can be optionally substituted by one or more hydroxy, methbxy, ethoxy;
15 R15, R16, and R17 are as above defined,
| R18 is H, C;-Ce straight or branched alkyl optionally substituted
by one or more hydroxy, methoxy, eth'oxyj
R3 is H, C;-Cs straight or branched alkyl group or Cz-Cs acyl
group when the bond = in position 17 of the androstane skeleton is a
20 single bond and, as a consequence, the remaining substituent in posi-
tion 17 is H, and R5 is not present when the bond == in position 17 is
a double bond with the meaning of a keto group; .
n is the number Oor lor2or 3;
m is the number 0 or 1 or 2 or 3;
25 R!5, R16, and R17, when present in the same compound in differ-
ent positions, can be the same or different,-
the symbol # is an a or P single bond or an E or Z diastereoi-
somer when it is linked to a double bond, |
the symbol == in positions 4, 5, 6, 7, and 17 is, independently, a
30 single or double bond, and when it is a single exocyclic bond in posi-
| tions 6, 7, or 17, it can be an a or single bond,;
with the following provisos: '
when A is CR7» XC=0, or CR?® » XC=0X’, wherein R7 and R8
are hydrogen, X is oxygen and X’ is O or NH, and when A is CH# X,
35 wherein X is oxygen, the symbol == in position 6 linking R3 is a single



forms. Al so the pharmaceutical acceptable salts are included in the scope
of the invention.. 30 Pharnaceutical acceptable salts are salts which retain
t he bi ol ogical activity of the base and are derived from such known

phar macol ogi cal | y acceptabl e acids such as, e. g., hydrochloric,
hydrobrom c, sulfuric, phosphoric, nigric, fumaric, succinic, oxalic,

malic, tartaric, maleic, cit- 9 ric, nethanesul fonic or benzoic acid and
ot hers commonly used in the art. The G -C6 al kyl groups nay be
branched, straight chain or cyclic 5groups, e.g. nethyl, ethyl, n-propyl,

i -propyl, n-butyl, t-butyl, cyclopen- tyl or cyclohexyl. The Cl-C4 al kyl ene
i s preferabl ybomd by hdies, thet dyyhlesi e3= tihi presition édmkipgd}ﬂabmqéouhletboadet hyl ene

or et hy! et RYILHS: olfle Ih%%tgirzgﬁs ¥l 85 QUNSocTEYn rlﬁﬁﬁﬁ&%%eéﬁ@@' ght or

cyclic chain groug are acet ropi ony %
pi val oyl , cychelgy keab@ébpbgﬁw not @R, (vrish thdpes O]Of_tﬁ’ep(iﬁl@@é inkvent i on
is the use ofj Rdn@@ﬁngyﬂdﬁugébg@meral fornula (1) as nedicanent, in

f ful th f
D i ool ar o <E0R BhbpPg op Pl G R i RS Y PebBrb 8Bt o e

Descri pti on ohyditsgehnventi on Accordi ng to one preferred enbodlnent of the
present invention, the conpounds of formula (1) are those in which the

synbol s R2 an R4r resent H, e synb ts ox wi th the
reani ng of 25 B hReORyOuAES ohATFIRIAdRLeH FERDL Ry P Bt 0t -

met hoxyi m no, mAﬂens itendygditolcsver alh tpatmimdrentie: invahtmg iR3udes withiposi t'i on
ol repgg?sent ftsAQUPL AR oIk &tLBiRHIRE, BVIRPESison 2R Ssisddl iséngl e R,

mers and their mixtures, the metabolites and the metabolic precursors
of compound of formula (I). '

In the context of the present invention metabolite and metabolic pre-

15 ~ cursor means active metabolite and metabolic precursor, namely a
compound of formula (I) which has been trasnformed by a metabolic
reaction, but substantlally maintains or increases the pharmacologlcal
act1v1ty

20 Examples of metabolites or metabolic precursors are hydroxylated,
carboxylated, sulphonated, glycosylated, glycuronated, methylatéd or
demethylated oxidated or reduced derivatives of the compounds of for-

" mula (I)..

25 Some compounds of formula (I) can also be. prodrugs of the active
forms. ' '
Also the pharmaceutical acceptable salts are included in the scope of
the invention.

30 '
Pharmaceutical acceptable salts are salts which retain the biological
activity of the base and are derived from such known pharmacologi-
éally acceptable acids such as, e. g., hydrochloric, hydrobromic, sulfuric,
phosphoric, nitric, fumaric, succinic, oxalic, malic, tartaric, maleic, cit-



A bonds, andt hesynbol represents(R-3- pyrrolidinyloxy)imno, (S- 3-p
yrrolidinyloxy)imno, (RS- 3 -pyrrolidinyl- 30 oxy)imno,
3-azetidinyl oxyimno, 3a- [3-(S)-pyrrolidinylthio] ,3a-[3-(11)-
pyrrolidinylthiol] , 3a- [3-(RS) -p yrrolidinylthio] , 3a- [2- (pyrrolidin-
-(R- yl) - (2-vinyl] , 3a- [2- (p¥rrolidin- 3- (S)-yl)-(2) -vinyl] ,
3a- [2 -(azetidin- 3 -yl)- (2)-vinyl] , 3a- [2 -(pip eridin- 4 -y1)-
(2)-vinyl] . 10 In a second preferred enbodi nrent of the present invention,
t he conpounds of forrmula (I) are those in which the synbols R2 and R4
represent H the synbol R3 represents-a-hydroxy, a-nethyl, a-carbanoyl,
amet hoxycar bonig| mesthényeudfopivetthhénzode a¢id-dnydintheyetchyinonls us@dhuxﬁ,he 5met hyl ,
a-nitroxy, a-farnylamno, a-ethynyl, 13-hydroxy, the synbol = in position
17 represents a doubl e bond while the other synbols frY-Y RRNn f\-"A =
represent single bonds, and the symbol .r Brepresents (R 3-

pyrrolidinyl oThpi m i, ﬁlﬁyB -grpup®|may yd dxypehadcsteadght Thain or cyclic

pyrrol i I 3- | 4

Mopyrrl S.Vny%f%% meﬁ%?.s& BB S FRoR RIART, bupyd eyclopen.
pyrrolidi nyIthYdJ]rCS"a F’QX (pyrrolidin- 3-(R) -y1)- (2 - vinyl] ,3a- [2-
(pyrrolidin- 3- (S -yl)- (2), 3a- [2- (azetidin-3-yl) - (2)-vinyl], 3a-

[2- (pip eri d'rﬁ'}g néf g?l)al%{%l%)ng 1 ngrelferab 5| o t%yiener %tl?yl%Lg r &rqgle?ﬁ%ggé ment  of

the present
propylene, tetramethylene or dimethylethylene.

10
The Cs-Cs acyl groups may branched or straight or cyclic chain groups
and preferably ‘are acetyl, propionyl, butyryl, pivaloyl, cyclopentane-
carbonyl. '

15 ‘Further object of the present invention is the use of said compounds of
| general formula (I) as medicament, in particiﬂar in the preparation of a
medicament useful in the treatment of cardiovascular diseases such as

heart failure and hypertension. )

20 Detailed Description of the Invention

According to one preferred embodiment of the present invention, the
compounds of formula (I) are those in which the symbols R2 and R4
represent H, the symbol R3 represents oxygen, with the meaning of
25 keto, methylene, difluoromethylene, hydroxyimino, methoxyimino,

when the symbols == in position 6 linking R3 and in position 17 repre-

sent .a double bond, while the other symbols == represent single
A

RWHHY
o0

bonds, and the symbol m B represents (R-3-
pyrrolidinyloxy)imino, (S-3-pyrrolidinyloxy)imino, (RS-3-pyrrolidinyl-

30 oxy)imino, 3-azetidinyloxyimino, 3o:[3-(S)-pyrrolidinylthio] ,30-[3-(R)-
pyrrolidinylthiol, 3a-[3-(RS)-pyrrolidinylthiol, 3a-[2-(pyrrolidin-3-(R)-
yD)-(Z)-vinyll, 3o-[2-(pyrrolidin-3-(S)-yD-(Z)-vinyl], 3a-[2-(azetidin-3-yD)-
(Z)-vinyll, 3o-[2-(piperidin-4-yD-(Z)-vinyl].



pounds of formula (1) are those in which the synbol R2 represents hydroxy,
the synbol R4 represents H, the synbol R3 represents oxygen, wth the
nmeani ng of keto, nethylene, difluoronethylene, hydroxyin no, methoxyim no,
when the synbols = in position 6 linking R3 20and in position 17 represent
doubl e bonds, while the other synbol 49= A represent single bonds, and the
synbol represents (R-3- pyrrolidinyl-oxy)imno, (S-3-pyrrolidinyloxy)inno,
(RS- 3-pyrrolidinyl- oxy)imno, 3-azetidinyloxyimno, 3a-
[3-(S)-pyrrolidinylthio] ,3a- [3-(R)- pyrrolidinylthioi |, -
3a-[3-(RS)-pyrrolidi nyIth| o], 3a-f2-(pyrrolidin-3-0- 25yl1)-(2)-vinyl], 3a-
[2- (pyrrolidi In 3 gegpng Preferyed, empoiimaat- of the Bmpnﬁlllm‘l@ﬁ@n thy-opmhyl ], 3a-
[ 2- (pi peri di n][:)&lli’(i]s)of(%)‘mwl@ﬂ)]are|tﬁo§e {rpwhtiéh m@gﬁb&d Iwmdiw rof the

present ‘i nven ounds of f ich the
synbol R2 r ep?%&ﬂtg‘ 013‘6 Weseﬂq%a 8F% (h q%glr& aﬂ YriE synbol
R3 represent smlnlydmaaybonazl mest-hydlroxgmethyla noy(R;hyalrosstetbxhy.c - mhbxy

a- hydr axyrmet h}ﬂethga WERQWa@aﬂm lﬁnﬂhBr&Xé%h ffylfogﬁya?dﬂyn% e3syehbyny! . the

11 synbol =1n tion Fepresent s [e the other
synbol s = represéﬁtp%}tﬁiﬂ é7t¥@ﬁﬂ%sen&"n& ‘i“Wé’ %E’HB IW]P’é the gpgr symbols
(R-3-pyrrolidinyloxy)imno, (S 3- p yrrolidinyl- I mno, (RS-
3-pyrrolidinyl-oxy)imno, 3- a zetidinyl oxylmnoR -1 [34 (9)-

B
(pyrrolidin- & 3(18)1'r01y<11)1y10(}(2)1nuv¢>,nyl ] (S-33pyrrphd l@a 1m1n0,3 yl (525} VI nyI 1,
3a- [2- (pip ?&h@hﬂmﬂ o%Pinind) - Vi Nyl d-azetifihlogyiminoh pref eadd- (g)ﬂ)odl ment
of t helOD ' e»Senpyrro i PI;[yllﬁno] the cogr& [3-(R)-pyrrolidinylthiol, 3a-[3-(RS)-
pyrrolidinylthio], 30 [2-(pyrrolidin-3-(R)-yD)-(Z)-vinyl], 3a-[2-

" (pyrrolidin-3-(8)-yD)-(Z)-vinyl], 3o-[2-(azetidin-3-yD-(Z)-vinyl], 3o-[2-
(piperidin-4-y1)-(Z)-vinyl]. '

15 In a third preferred embodiment of the present invention, the com-
pounds of formula (I):are those in which the symbol R? represents hy-
droxy, the symbol R4 represents H, the symbol R? represents oxygen,
-with the meaning of keto, methylene, diﬂﬁoromethylene, hydroxy-
imino, methoxyimino, when the symbols == in position 6 linking R3

20 and in position 17 represent double bonds, while the other symbols ==

R“NHFY

represent single borids, and the symbol m

A

B~ represents (R-3-

pyrrolidinyl-oxy)imino, (S-3-pyrrolidinyloxy)imino, (RS-3-pyrrolidinyl-

oxy)imino, 3-azetidinyloxyimino, 30-[3-(S)-pyrrolidinylthiol ,30-[3-(R)-

pyriolidinylthio] , S0 [3-(RS)-pyrrolidinylthio], 3a-[2-(pyrrolidin-3-(R)-

25 yD-(Z)-vinyll, 3a-[2-(pyrrolidin-3-(S)-yD-(Z)-vinyll, 3a-[2-(azetidin-3-y)-
(Z)-vinyll, 3a-[2-(piperidin-4-y)-(Z)-vinyll. '

In a.fourth preferred embodiment of the present invention, the com-
pounds of formula (I) are those in which the symbol R? represents hy-
30 droxy, the symbols R* represent H, the symbol R3 represents o-
hydroxy, o-methyl, a-carbamoyl, a-methoxycarbonyl, o-hydroxy-
methyl, o-methoxymethyl, a-nitroxy, (x-formsflam_ino, o-ethynyl, the



pounds of formula (1) are those in which the synbols R2 and R3 represent H,
the synbol R4 represents oxygen, with the neaning of keto, nethylene,

di fl uoronet hyl ene, hydroxyi m no, nethoxyi mi no, when the synbols= in
position 7 linking R4 and in position 17 represent a 15doubl e bond, while

- the other synbols = represent singlelbonds, and ,A " the synbol 13represents
(R-3-pyrrolidinyloxy)imno, (S-3- pyrrolidinyloxy)imno, (RS -
3-pyrrolidinyloxy)imno, 3- a zetidinyloxyim- no,
3or[3-(§)-pyrrolidinylthio] ,3a-[3-(R)-pyrrolidinylthio], 3a-[3-(RS)-
pyrrolidinylthio],3a- [2- (pyrrolidin- 3-(R -yl)-(Z) - vinyl] ,3a-[2- -
20( pyrrolidi nsyrﬁbQIS)—- y)pos{d)n 1Jarepresdnds et ddubﬂe3bq1® w(hithe- thenyt}]er 3a- [2-
(pip eridin- 4-yl1) -(2)-vinyl] . In a sixth preferred enbodﬁn)n;nt .of the
present invention, the com pounds of formula (1) are th&Sg i"m whjch the
synbols R2 and R3 repre- 25 sent H, the (_f ynbol R4 repyesent b»y%iroxy,
a- et hyl, a- c&Ythﬂ]ﬁyl_ dﬁﬁf?f@%?c%ﬂ%n??n - MY rbﬁ?y%’f‘% a- rret hoxymet hyl ,

a-ni troxy, af gsgrsbatsno(R3-ghityidinyloky)imieo ox \(S- mpgﬁbhmnyl DbRyysiihenoyl, 13-

For myt am no, e EE o > TS IRt T A A o

bond whi | e thEYUphémYét}ﬁ@]ol s = r,%%'r[%éﬁhp}'lslio hginy ﬁbﬂ]ds and Oﬁ'ﬁ( RS synbol

A 13 : pyrrolidinylthio], 3a-[2-(pyrrolidin-3-(R)-yD-(Z)-vinyll, 3o-[2-
(pyrrolidin-3-(S)-yD-(Z)-vinyll, 3o-[2-(azetidin-3-yD-(Z)-vinyl], 3o-[2-
(piperidin-4-yD)-(Z)-vinyl]. '

10 In a fifth preferred embodiment of the'present'i_nvehtion, the com-
pounds of formula (I) are those in which the symbols R? and R3 repre-
sent H, the symbol R? represents oxygen, with the meaning of keto,
methylene, difluoromethylene, hydroxyimino, methoxyimino, when the
symbols == in position 7 linking R* and in position 17 represent a

15 double bond, while the other symbols == represerit single bonds, and

RWHHY
A -

the symbol m B” represents (R-3-pyrrolidinyloxy)imino, (S-3-
pyrrolidinyloxy)imino, (RS-3-pyrrolidinyloxy)imino, 3-azetidinyloxyimi-
no, 3u-[3-(8)-pyrrolidinylthio] ,30-[3-(R)-pyrrolidinylthiol, 3or[3-(RS)-
pyrrolidinylthiol, 3a-[2-(pyrrolidin-3-(R)-yD)-(Z)-vinyl], 3a-[2-

20 (pyrrolidin-3-(8)-yD-(Z)-vinyll, 3a-[2-(azetidin-3-yD-(Z)-vinyll, 3o-[2-

(piperidin-4-yD)-(Z)-vinyl].

~In a sixth preferred embodiment of the present invention, the com--
pounds of formula (I) are those in which the symbols R2 and R3 repre-
25 “sent H, the symbol R4 represents a-hydrdxy, o-methyl, a-carbamoyl, o-
methoxycarbonyl, o-hydroxymethyl, o-methoxymethyl, a-nitroxy, o-
formylamino, o-ethynyl, PB-hydroxy, pB-methyl, B-carbamoyl, B-
methoxycarbonyl, B-hydroxymethyl, B-methoxymethyl, PB-nitroxy, P-
formylamino, B-ethynyl, the symbol == in position 17 represents a

30 . double bond while the other symbols == represent single bonds, and



represents (R 3-pyrrolidinyloxy)inino, (S 3-

pyrrolidi

nyl

-oxy)i m no, (RS- 3-pyrrolidinyl oxy)inno, 3-

azetidi nyl oxyi mi no, 3a- [3-(S)-pyrrolidinylthio],3a-[3-(R)-
pyrrolidinylthio], 3a-[3-(RS)-pyrrolidinylthio], 3a- [2- (pyrrolrdrn 3-(R) -
5y1)-(2Z)-vinyl], 3a- [2-(pyrrolidin-32(S)-yl)- (Z) vrnyI]
3a-[2-(azetidin-3-yl)- (Z2)-vinyl], 3a-[2-(pipericlin-4 yl)-(Z)-vinyI]. In a
seventh preferred enbodi nent of t he present invention, the com pounds of
formula (1) are those in whi ch the synbol R2 represents hy- 10 droxy, the
synbol s R3 represent H, e synbol R4 represents oxygen, with the meaning
yl ene, hydro %ym no, nethoxyimno, when the synbol = in

- of keto,

position 7 linking R4

met h

other symbol sy

pyrro"d'ny|0x(§8%§ﬁﬁpt(g - 3- pyrfmfrdﬁny OX%??&PREX%?%@Q&H&ﬁ%gq;s(R—3 o

pyrrolrdrnypﬁ¥V¥ﬁﬁﬂﬂ6WYBUH§@tldlnylgﬁ%ﬁﬁﬂﬁ
3a[3 (R)-

po ition 17 represents a double bond while the

¥l diRyIosy)imyagyr r ol i d-nyl t hi o]
pMﬁétth?hiSt)ﬁhﬁfﬂoQ] , 3B [%@@rollcﬁﬂylrtmoﬂ di nyl t Bxd3-(R)-3a-

e i I
4-y1)- X2 -VB’H Z}-viny3ly don ?aﬁ)yerfélﬁlh @W&’ rﬁ%ﬁ%ze@fdllﬁﬁ@’ r esent

i nvention,

represents hydroxy, the sy

ahydr oxy,

pcar banoy
ni trox

a doubﬁe

15

20

25

30

th
a_
I,

|3f
bond

@)Gﬂﬁ?gumkfz ngggamrhéyu@) @ﬁﬂ]those in which the synbol R2

represent H the synbol R4 represents

met hyl , a-carbanoyl, a-nethoxycarbonyl, a-hydroxynethyl,
a- met hoxynet hiah a seventh oxsfermdf enhydisrent of the elrhwgllipv&&immtﬂhpl ¢om:

({igozsf/fo%mgxb %Iﬂe%mw 5 XHIEH beu% ’syﬂ'l%omb he yerseﬁrshy
rrrﬁyr é rr&cieﬁ §9H’E?<§P§ Ef %ﬁr%%bﬂ rgsentg oxygen,

with the meaning of keto, methylene, hydroxyimino, methoxyimino,
when the symbol == in position 7 linking R4 and in position 17 repre-
sents a double bond while the other symbols == represent single

Ry

e
mB/

pyrrolidinyloxy)imino, (S-3-pyrrolidinylo§(y)imino, (RS-3-pyrrolidinyl-

bonds, and the symbol represents (R-3-

‘oxy)imino, 3-azetidinyloxyimino, 3o-[3-(S)-pyrrolidinylthio] ,3a-[3-(R)-

bonds, and the symbol

pyrrolidinylthiol, 3a-[3-(RS)-pyrrolidinylthio], 3o-[2-(pyrrolidin-3-(R)-
yD-(2)-vinyl], 3 [2-(pyrrolidin-3-(S)-yl)-(Z)-vinyl], 3o-[2-(azetidin-3-y1)-
(Z)-vinyll, 3o-[2-(piperidin-4-yD)-(Z)-vinyll.

In an eighth preferred embodiment of the present invention, the com-
pounds of formula (I) are those in which the symbol R2 represents hy-
droxy, the symbols R® represent H, the symbol R* represents o-
hydroxy, o-methyl, a-carbamoyl, a-methoxycarbonyl, a-hydroxymethyl,
o-methoxymethyl, o-nitroxy, o-formylamino, o-ethynyl, B-methyl, B-
carbamoyl, B-methoxycarbonyl, B-’hydroxymethyl, B-methoxymethyl, p-

nitroxy, p-formylamino, B-ethynyl, the symbol == in position 17 repre-
sents a double bond while the other symbols === represent single
Jsy

m B”

pyrrolidinyloxy)imino, (S;3-pyrrolidinyloxy)imin'o, (RS-3-pyrrolidinyl-

represents  (R-3-

13-

% i os| Ion 17 represents
I



oxy)imno, 3-azetidinyloxyimno, 3a- [3-(S)-pyrrolidinylthio] ,3a- [3-(R)-
pyrrolidinylthio] , 3a- [3- (RS)-pyrrolidinylthio] , 3a- [2- (pyrrolidin-
3-(R - y1)- (2)-vinyl] , 3a- [2-(pyrrolidin- 3- (S -yl1)-(2), 3a-
[2-(azetidin- 3-yl1)- (Z2)-vinyl] , 3a- [2 - (pip eridin- 4-y1)- (Z). 5 In an
ninth preferred enbodi ment of the prddent invention, the conpounds of
formula (1) are those in which the synbol R2 represents hydroxy, the
synbols R3 and R4 represent H, the synbol = in position 17 represents a
doubl e bond while the other synmbols = represent ,Y R N 10single bonds, and
the synbol represents (R 3- ({)yrrol I di nyl oxy)i m no

(S 3-pyrrol i doxpiroing i hraresidipRexyBripg: 36! - [3iShpyssofidingleiol ,30-[3-(R)-

3-azeti di nyl OE{yfrBHHﬁ%ﬂtﬁé\] [§a(é§)(Rg)ng,ﬁlohqirgmﬁlb] OB [B4pirolifih3-(R)-

pyrrolidinylt % V”\Y?]nﬁ[uf rohldgn @Ery 134 ?S?azey%z %p)ﬁ r?l ,32, n-

3- (R - yl) ¥
[2- (azeti di n€Z)3rAudl 3(152}&31[3(&16:;11 po- (ﬂ)mﬂyl}l) (2)-vinyl]. In a tenth
pref erred enbodi nent of the present i nvention, the com pounds of fornula
(1) aré those_in whjch the synbol represents H the synbaols R3
represents a-%@wmtmyferr%anﬁ@dtreﬁ%e Hﬂ%pts%éen‘zeﬂw%%t P 980, when
t he synbol poupdsoft formuld (Hepeehesd sn avhdcdu thdlsgmbohR? whpiesentsehyot her

symbol s. = rep{ixeosx%f?tthg 's991lb‘81sbﬁﬁ“3§1d I@pgeptrggelﬁ I% Hlepsyxﬁ‘bol == in position
17 represents a double bond while the other symbols == represent

Iy

et
m B/

pyrrolidinyloxy)imino, (S-3-pyrrolidinyloxy)imino, (RS-3-pyrrolidinyl-

10 single bonds, and the symbol represents (R-3-
oxy)imino, 3-azetidinyloxyimino, 30-[3-(S)-pyrrolidinylthio] ,3a-[3-(R)-
pyrrolidinylthiol, 3a-[3-(RS)-pyrrolidinylthio], 3a-[2-(pyrrolidin-3-(R)-
yD)-(Z)-vinyll, 3o-[2-(pyrrolidin-3-(S)-yD-(Z)-vinyl], 3a-[2-(azetidin-3-yl)-

15 (2)-vinyll, 3a-[2-(piperidin-4-y1)-(Z)-vinyl].

In a tenth preferred embodiment of the present invention, the com-
pounds of formula (I) are those in which the symbol R? represents H,
the symbols R3 represents a-hydroxymethyl, and R* represents o-

20 hydroxy or keto, when the symbol == in position 17 represents a dou-
ble bond while the other symbols == represent single bonds, and the
RWHHY |
B’A |
m represents (R-3-pyrrolidinyloxy)imino, (S-3-pyr-

symbol _
rolidinyloxy)imino, (RS-3-pyrrolidinyl-oxy)imino, 3-azetidinyloxyimino,
3a-[3-(8)-pyrrolidinylthio], 30:-[3-(R)-pyrrolidinylthiol, 3a-[3-(RS)-pyr-

25 rolidinylthio], 3a-[2-(pyrrolidin-3-(R)-yD-(Z)-vinyll, 3a-[2-(pyrrolidin-3-
o (S)-yD-(2)- vmyl] 30-[2-(azetidin-3-y1)-(Z)- vmyl] 30 [2 (p1per1dm 4-yD)-
(Z)-vinyl].
30 Preferred examples of specific compounds (I) of the present invention

are.



synbol 13represents (R-3-pyrrolidinyloxy)imno, (S-3-pyr-
rolidinyloxy)imno, (RS-3-pyrrolidinyl-oxy)imno, 3-azetidinyloxyimno, 3a-
[3- (S) -pyrrolidinylthio] , 3a- [3- (R -pyrrolidinylthio] , 3a- [3
-(RS)-pyr- 25 rolidinylthio] , 3a- [2- (pyrroliclin- 3- (R-yl1) - (2) -
vinyl] , 3cc- [2- (pyrrolidin- 3 - (3%-y1)-(2)-vinyll, 3a- .
[2-(azetidin-3-y1)-(2Z2)-vinyll, 3a- [2-(piperidin-4-y1)- (2)-vinyl].
30Preferred exanpl es of specific conpounds (I) of the present invention 14
EZ 3- (R—3 pyrrolidinyl oxy)im no-6-nethyl eneandr ost ane- 17-one, EZ
3-(S-3-pyrrolidinyl oxy)im no-6-net hyl eneandr ost ane- 17-one, EZ

3- (RS- 3- pyr r oEZdi- foBopWrwlmdlnmlo@yhetlhylﬁemednmmmimestwedﬁ@neEz

3-(3-azetidi nEZ(B%S Bl }dlf&lﬁﬁfoﬁ 1&”&@@%& aiaar&ﬂ@ne 17-one,
53a-[3-(9)- py ean

I yl t hio nmet.hy, sta
313 (R) . pyrE Q%@’ mﬁ‘r@}flleymfh iR SaRarEL e %tan%% -one,
‘3a-[ 3- (RS) - pyEZcﬂ (Hanstidihyokybeime)- Byxheﬂmhmthamslrmenalﬂm
3a-[.2- Esoy”olg 8§y gm@ }? o]VG'?Q/ n@sﬁﬁyds&nfeawl ggtane- 17-one,

3a-[2-(pyrroli I"eneandr ost ane- 17- one,
103a- [ 2- (azet berilA-&) PYITO 1£;nxlrh19h§%e lWP§H€§ﬁ%FF%éY ‘8HE€- 17- one, 3a-
[ 2- (pi peri di n3d~[gARS]-ByrrolidyifitiGolretmethsiaradinstanelltnene, and the

di ik th
oo ot e e R A R I
EZ 3-(S-3-pyr 8@1[26pmrpbsiy1) ﬁShme% mmhﬁbpaﬁ@drwtml

3-(RS-fy pyrr 0Baqmamwh*3@Mzﬁanﬁﬂt$})ﬂem§lrea§§ﬂ@@sﬁaﬁeemon£z

ga( ?Baig ! SLP 58%&%’%?%3]3’1@)%{%9%; endF9stane-17-one,
203a- [ 3- ( R) - pynd ¢he dorrgbpdriding @aomﬁlf@lﬂanmm@ﬂlalﬁelelﬁ lmdgpxﬁanno and

[ 3- (RS) - pyrr ogiditmpkihidb &@wrg@ltv@gl andr ost ane- 17- one,
3a-[2-(pyrrolidin-3-{R)-y1)-(2)-vinyll-6a-nmethhyl andr ost ane-17- one,

3a-[2-(pyrrolidin-3-(S)-yl)-(2)-vinyl]-6a-nmethyl androst ane- 17-one,
3a-[ 2-1;azeti dEﬁr:B(B{B)pjrza;hdam}ok]y)nLﬁan odohylk tingd a ndtoatenel I7-one,

S et S .
6a- hydr oxymet Fyi 3- B(Wrﬁy igx iy Hpino-6gametiangrastana-17-6ae: nit r oxy,
~6a-fornyl am ngz zﬁe& gtdrydivklox¢immoy Suomptitdeandibian®sl 7-one,
_ 3a-[3-(S)-pyrrolidinylthiol-6a-methylandrostane-17-one,
20 3a-[3-(R)-pyrrolidinylthio]-6a-methylandrostane-17-one,
' 30-[3-(RS)-pyrrolidinylthio]-6a-methylandrostane-17-one,

. 3a-[2-(pyrrolidin-3-(R)-yD-(Z)-vinyl]-6a-methylandrostane-17-one,
3a-[2-(pyrrolidin-3-(S)-yD-(Z)-vinyl]-6a-methylandrostane-17-one,
30-[2-(azetidin-3-y)-(Z)-vinyl]-6a-methylandrostane-17-one, '

25 3a-[2-(piperidin-4-y])-(Z)-vinyl]-60-methylandrostane-17-one,
and the corresponding 6a-hydroxy, 60c—carbamdy1, 60-methoxycarbonyl,
6a-hydroxymethyl, 60-(2-hydroxyethyl), 60-methoxymethyl, 6a-
nitroxy, 60-formylamino, 6a-ethynyl, 6B-hydroxy derivatives; -

30 EZ 3-(R-3-pyrrolidinyloxy)imino- 50-hydroxy- 6-méthyleneandrostan— 17-
one, - _
EZ 3-(S-3-pyrrolidinyloxy)imino-5a-hydroxy-6-methyleneandrostan-17-
one,
EZ 3-(RS-3-pyrrolidinyloxy)imino-5a-hydroxy-6-methyleneandrostan-
35 17-one,



30EZ '3- (R- 3- pyr rol i di nyl oxy)i m no- 5a- hydr oxy- 6- net hyl eneandf ostan-17- one,
EZ 3-(S-3-pyrrolidinyloxy)imno-5a-hydroxy-6-nmet hyl eneandr ost an-17- one,
. EZ 3-(RS-3-pyrrolidiny.|oxy)imno-5a-hydroxy- 6-mnmet hyl eneandr ost an-
-3517-one, 15 EZ
3-(3-azeti di nyl oxyi m no) - 5a- hydr oxy- @85nmet hyl eneandr ost an- 17- one,
3a-[3-(S)-pyrrolidinylthio]-5a-hydroxy-6-nethyl eneandr ost ane- 17- one,
3a-[3-(R)-pyrrolidinylthio]-5a-hydroxy-6-nethyl eneandr ost ane-17- one,
3a-[ 3-(RS)-pyrrolidinylthio] -5a-hydroxy-6-nmet hyl eneandr ost ane- 17- one, _
53a-[2-(pyrrolidin-3-(11)-yl)-(2)-vinyl]-5a-hydroxy-6-net hyl eneandr ost ane-
17- one, EZ 3-(3-azetidinyloxyimino)-50-hydroxy-6-methyleneandrostan-17-one,
3a- [ 2- (pyrrol 5gdira-3y-L ok i s o3 B R¥ N85 vl enpapgL ost anel7-o
ne, 3a-[2-( azg{li[gi(“ﬁ)Z é%ri)x! ). - v??%?%}ggéﬁydr oxg%-nrr%t yo:geéﬁgegndr oSt ane- 17-
100ne, 3o-[3-(R)-pyrrolidinylthiof-50-hydroxy-6-methyleneandrostane-17-one, ,
386[ 2;} (pi peri divi34RBLpyfeblidvihy1yHibl-5@-Hids:0% §-etilipldteh e daR0s O S V-@Re; é?- one,
and t correspqapdi n -0XQ,0-dif\ u 1B} | iRl )
et e oo = 3882bDg o R 8RRy ) VRIATES ReERS -6 B N1 Eh A0
3-(R-3-pyrrol ilajoﬁlyl oxy) i m no- 5a- hydr oxy- 6a- met hyl andr ost an-17- one, EZ
3-(5-3-pyrrol pgi [_Bi(bf?%litlm-BQSﬁgB"(Zﬂ(fﬁiyl/]‘ﬁﬁhﬁﬂidﬂ&L@ﬁfﬂtﬁﬁkﬁ@aﬂ&msw}&- 20EZ
3- (RS- 3- pyrroélﬁ_dl nyl oxy)i m no- 5a- hydr oxy- 6a- nmet hyl andr ost an- 17- one, EZ
3-(3-azetidi nyl SXYi i no) - 5a- hydr oxy- 6a- met hyl andr ost an- 17- one,
3a- [ 3- ( S) - pyr Batl2damstidihi by 82)- mpgiloxy-hgdroxyet-mdthplenesndmstaiie: bie,
3a-[ 3-{R) - pyr Bﬂé,i di nyl t hi o] - 5a- hydr oxy- 6a- net hyl andr ost ane- 17- one,
| 3o-[2-(piperidin-4-y1)-(Z)-vinyl]-50-hydroxy-6-methyleneandrostane-17-
one, _ : _
and the corresponding 6-oxo, 6-difluoromethylene, 6-hyd_toxyimino and
6-methoxyimino derivatives;
15 | |
EZ 3-(R-3-pyrrolidinyloxy)imino-50-hydroxy-6c-methylandrostan-17-
one, .
EZ  3-(S-3-pyrrolidinyloxy)imino-50-hydroxy-60-methylandrostan-17-
one,
20 EZ 3-(RS-3-pyrrolidinyloxy)imino-5a-hydroxy-60-methylandrostan-17-
one, : ' _
EZ 3-(3-azetidinyloxyimino)-5a-hydroxy-6a-methylandrostan-17-one,
3a-[3-(S)-pyrrolidinylthiol-50-hydroxy-6a-methylandrostane-17-one,
" 3a-[3-(R)-pyrrolidinylthiol-5a-hydroxy-6a-methylandrostane-17-one,
25 3a-[3-(RS)-pyrrolidinylthio]-50-hydroxy-6a-methylandrostane-17-one,
3a-[2-(pyrrolidin-3-(R)-yD-(Z)-vinyl]-5a-hydroxy-6a-methylandrostane-
17-one, : . '
3a-[2-(pyrrolidin-3-(S)-yD-(Z)-vinyl]-5a-hydroxy-60-methylandrostane-
‘17-one, - o o |
30 30-[2-(azetidin-3-y1)-(Z)-vinyl]-5a-hydroxy-6a-methylandrostane-17-
one, '

30-[2-(piperidin-4-y)-(Z)-vinyl]-50-hydroxy-6a-methylandrostane-17-

one,



253a- [ 3-(RS) - pyrrolidinylthio]-5a-hydroxy-6a-nmethyl androst ane-17-one,
3a-[2-(pyrrolidin-3-(R)-yl)-(2)-vinyl]-5a-hydroxy-6a-net hyl andr ost anel7-one

3a-[2-(pyrrolidin-3-(S)-yl)-(2)-vinyl]-5a-hydroxy-6a-net hyl andr ost anel7-one
, 303cc-[2-(azetidin-3-yl)-(2)-vinyljié5a- hydr oxy- 6a- net hyl andr ost ane- 17-
one, 3a-[2-(piperidin-4-yl)-(2) -vinyl]-5a-hydroxy-6a-nethyl androstane-17-
one, 16 and the correspondi ng 6a-ca. rbanoyl, 6a-nethoxycarbonyl,

6ahydr oxynet hyl , 6a- net hoxynet hyl, 6a-nitroxy, 6a-fornylam no, 6aethynyl
derivatives; 5EZ 3-(R-3-pyrroli.dinyloxy)imnno-7-nethyl eneandrostan-17-one,
EZ 3-(S-3-pyravndi dheyl wxydspandins? - beschihamednd besmathokycanbenykz 60-

3-(RS-3-pyrr Oh%d{ld}xh@su 1 "B trethsBih¥heN e 8adifokRAN 6hloPRglarkfo, 60
3-(3-azetidiny oxy:lﬁl no) - 7- met hyl eneandr ost an- 17- one,

3a- [ 3- (S) - pyr POV AGTVRTIESS 7- net hyl eneandr ost ane- 17- one,

103a-[ 3-(R)-pyrrolidinylthio]-7-nmethyl eneandr ost ane- 17- one,

3a- [ 3- (RS) - pyi#0d_igelisn bl T er o3t Cone,
3a-[ 2- ({;yr rol ?Zloi n@:a%ﬁ{%jﬂ {%X%?Iﬁ%?r&% -@gﬁ{lﬁlﬁa@{r@g%%?g@te %r%lee’- 17- one,
- 3a- [ 2- (pyr r ol Bdi (S 3rgrraldinylpxyipmiga-methsi eRacaqEaHaR dtUHe- 17- one,
3a-| Zi ( a%et i dibd- B(B3)3- i rolvdiny lokyYimindTymetigdatkaostrastan 1177 aine, .
153a-[ 2- ( pi pekidi ns 4- = - V] -7- e-17-one, and the
correspondingﬁ?g%g%aZ%%%P$%% ﬁ%ﬁ%&ﬁyﬁgﬁ§aa%%ﬁ@%§%g9?@%%%%and 7- met hoxyi m no
derivatives; B [8:(ERrgrelisinylihiphymesthylemeandivstans h{PBAdr ost an- 17- one,
-gOI(E|Z?S3g(( S 3- pBar[gl(Rlaﬁp@yﬂo@myﬁ_ 5 }ilt"ﬂiﬁb7-}tﬁehﬁligldh)§hﬁﬂﬁﬁs®§1§-é7im7-bﬁepE , EZ
- - 3- pyrrol,i XY).i mino- 7a- Tet andr ost,an- 17- ope
3-(3-azeti di n%}pﬁﬁ?i}?ﬁﬁ ﬁé}ﬁo?’gl%gmﬁrzﬁ’a‘%/%’é’yeé}??ﬁ}‘#%‘;ﬁ%‘}.e 1one,
3a- [ 3- (S) - pyr Bot[Rdmyotitind 3R -wbt @y ivimidl dsnethelenpapdeostane- 17-one,
3a-[3-(R) - pyrpgl [Qctpslﬁ!ohahph«@iyU&ZWix@m]dv%tﬁpﬁnézn%@,tane-17-one,
253 [3-(R9) - QY Qtidiiea S ) VA T A B e B Seake P S,
15 - 3o-[2-(piperidin-4-y1)-(Z)-vinyl]-7-methyleneandrostane-17-one,
and the corresponding 7-oxo, 7-difluoromethylene, 7-hydroxyimino and

7-methoxyimino derivatives;

EZ 3-(R-3-pyrrolidinyloxy)imino-70-methylandrostan-17-one,
20 -  EZ 3-(S—3-pyrrolidinyloxy)imino-7_0L-methy1androstan—17-oné,
EZ 3-(RS-3-pyrrolidinyloxy)imino-7a-methylandrostan-17-one,
EZ 3-(3-azetidinyloxyimino)-70-methylandrostan-17-one,
3u-[3-(S)-pyrrolidinylthiol-7a-methylandrostane-17-one,
_ 3a-[3-(R)-pyrrolidinylthio]-7a-methylandrostane-17-one,
25 3o-[3-(RS)-pyrrolidinylthiol-7a-methylandrostane-17-one,
- 3o-[2-(pyrrolidin-3-(R)-y1)-(Z)-vinyl]-70-methylandrostane-17-one,
3a-[2-(pyrrolidin-3-(S)-yD)-(Z)-vinyll-7a-methylandrostane-17-one,
- 3a-[2-(azetidin-3-yD)-(Z)-vinyl]- 7a-methylandrostane-17-one,
 3o-[2-(piperidin-4-yD-(Z)-vinyl]-7a-methylandrostane-17-one,

- 30 . and the corresponding 7a-hydroxy, 70L-carbafnoyl, 70o-methoxycarbonyl,
7o-hydroxymethyl, 7a-methoxymethyl, 7o-nitroxy, 7a-formylamino,
7o-ethynyl and 7B-hydroxy, 7p-methyl, 7B-carbamoyl, 7B-methoxy-

“carbonyl, 7B-hydroxymethyl, 7B-methoxymethyl, 7B-nitroxy, 7p-formyl-
amino, 7B-ethynyl derivatives;
35



30c-[2-(pyrrolidin-3-(R)-yl)-(2Z)-vinyl]-7a-methyl androst ane-17-one, 3a-
[2-(pyrrolidin-3-(S)-yl)-(2)-vinyl]-7a-nethyl androst ane- 17- one,
3a-[2-(azetidin-3-yl)-(2)-vinyll-7a-net hyl andr ost ane- 17- one,
3a-[2-(piperidin-4-yl)-(2)-vinyll-7a-nethyl androstane-17-one, 30 and the
correspondi ng 7a-hydroxy, 7a-carbanoyl, 7a-nethoxycarbonyl,

7a- hydr oxynet hyl , 7a-net hoxynethyl, 7a-nitroxy, 7a-fornylam no, 7a-ethynyl
and 713-hydroxy, 713-nethyl, 713-carbanoyl, 713-nethoxycarbonyl,

713- hydr oxynet hyl, 7P-nethoxynethyl, 713-nitroxy, 713-f or nyl ami no,
713-ethynyl derivatives; 17 EZ

3- (R 3- pyrr ol Edih(B- Bmmrmhdmybayhydn@ﬁwlwdrexhyHeﬁ‘éa’h@r&asl@a@ﬁtaﬂ -1Tone, EZ
3-(S-3-pyrrol E(i]é nyl oxy)i m no- 5a- hydroxy 7- met hyI eneandrost an-17- one, 5EZ

ER P s R i e

3-(3-azetidin
3a-[3-(S) - pyromd,i di nyl t hi o] -5a-hydroxy-7-net hyl eneandrostane 17- one,

3a-[3-(R) - py rm's g?@gj ﬁﬁﬁ}f&%&ﬁ?ﬁ%ﬁﬁﬁﬁééﬁ& tm( B Qs agock4none,

103a-[ 3- (RS) - E rox eneandr ost ane- 17- one,
3a-[2- (pyrrol &%R€3- (R) -y1) - (Z) - vi nyll 5a hydr oxy 7- met hyl eneandr ost anel7- o
ne, EZ 3-(3- azetldmyloxylmmo) 5a-hydroxy-7-methyleneandrostan-17-one,

3a-[ 2-(pyrrol S ostanel7-o
e, 1550 2 (G RALHOG) y& oNSdop A e RO BRRAE 00 210
one, 3a- 3o-[3-(R)-pyrrolidi thio]-50 ydroxy-7- methy eneandrostane 17-one,

[ 2- (piqeridi ng4-[3ARSY- %};n\bhﬂyﬂﬂtlﬁa}Budquwxyzmmtmyleeﬁaaawse@ﬁ@m%-oiaz one,

SR B purr of pitAy PRSI DRSO ol B b Byl o> &
3- (S-3-pyrrol il@omg) oxy) i m no- 5a- hydr oxy- 7a- net hyI androstan-17-
3a-[2- (pyrrohdln 3-(8)-yD-(Z)-vinyl]-50.- hydroxy 7-methyleneandrostane-
17-one,
15 ~ 30-[2-(azetidin-3-yD-(Z)-vinyl]-50-hydroxy-7-methyleneandrostane-17-
one,
3a- [2-(piperidin-4-yD-(Z)-vinyl]-50-hydroxy-7-methyleneandrostane-17-
one, _
and the corresponding 7-hydroxyimino and 7-methoxyimino deriva-
20 tives;

EZ 3-(R-3-pyrrolidinyloxy)imino-5a-hydroxy-7a-methylandrostan-17-
one, '
EZ 3-(S-3-pyrrolidinyloxy)imino-5a-hydroxy-7a-methylandrostan-17-
25 one,
EZ 3-(RS-3-pyrrolidinyloxy)imino-5a-hydroxy-7a-methylandrostan-17-
one,
"EZ 3-(3-azetidinyloxyimino)-50L-hydroxy-70c-methy1andrdstan-17—one,
_ 3a-[3-(8)-pyrrolidinylthio]-5a- hydroxy-7a-methylandrostane- 17-one,
30 3a-[3-(R)-pyrrolidinylthio]-5a-hydroxy-7a-methylandrostane-17-one,
3a-[3-(RS)-pyrrolidinylthiol-50-hydroxy-7a-methylandrostane-17-one,
3a-[2-(pyrrolidin-3-(R)-yD-(Z)-vinyll-5a-hydroxy-7a-methylandrostane-
17-one, '
: 3a-[2-(pyrrolidin-3-(8)-yD)-(Z)-vinyll-50-hydroxy-7o- methylandrostane-
35 17- one,



250ne, EZ 3- (RS- 3-pyrrolidinyloxy)imn no-5a-hydroxy- 7a- met hyI androstan-17-
one, EZ 3-(3-azetidinyl oxyi m no)-5a- hydr oxy- 7a- net hyl andr ost an- 17- one,
3a-[3-(S)-pyrrolidinylthio]-5a-hydroxy-7a-nethyl androstane-17-one,
303a-[3- (R)-pyrroliclinylthiol-5a-hydroxy-7a-nethyl andr ost ane- 17- one,
3a-[3-(RS)-pyrrolidinylthio]-5a-hydragy-7a-nethyl androst ane-17-one,
3a-[2-(pyrrolidin-3-(R)-yl)-(2)-vinyl]-5a-hydroxy-7a-net hyl androst anel7-one
, 3a-[2-(pyrrolidin-3-(S)-yl)-(4-vinyl]-5a-hydroxy-7a-nethyl androst ane-
3517-one, 18 3a- [2-(azetidin-3-yl)-(2)-vinylF 5a-hydroxy-

7a-met hyl androstane 17-one, 3a- [2- (pip eridin- 4-yl)-(2)- vinyl] -

5a- hydr oxy- 73edfei(hydtidined-pB4(3@)-nieryl)150- hgdeoxysamhdthglandrsstapendi ng

7a- car banoyl , ? met hoxycar bonyl, 7a- hydroxynet hyl, 7a met hoxynet hyl ,
7a-ni troxy, 7% or nyl am no, 7aet hyn | and_713-car barm

713- met hoxyc aBedaypiperimin iy 64y viay Hypo- Y@WY@%HM@Y@PQWStaWﬁm t r oxy,
713-fornylam pRe, 713-ethynyl derivatives; 10EZ :

3- (R lid i d

T Oy B8 S EE L A AT Sl 70
3- (RS- 3- pyr rohydrquhmtbyh, ﬁmm@howueﬁw,aﬁdrrumoamr Tp-fomylagino, 7o
3-(3-azetidiny{ O)B- Qb MG D XPpam lﬂﬁéf@@rb%ﬁypr??rhydroxymethyl 7B-

S CICR A R St e M.
[3-(RS)-pyrroli d| nyI t hi o] - 5a- hydr oxyandr ost ane- 17-one, 3a-
b (s rol 5 I?g e ‘f“ ThaY nyﬁ%@%ﬂy%xwogﬁg’?gﬁé 17-one,
3a- N- (azeti di B33 qszyo iRy IoRY BEURY GPoXy A RYY adraniant -gRe,
203a- [ 24pi per B mmswlbyﬁa)dlwm@ﬁﬁanbw hxdrmergdandioatier 17-oaae,
. EZ 3-(3-azetidinyloxyimino)-50-hydroxyandrostan-17-one,
30-[3-(S)-pyrrolidinylthio]-50-hydroxyandrostane-17-one,
15 3a-[3-(R)-pyrrolidinylthio]-5a-hydroxyandrostane-17-one,
" 3a-[3-(RS)-pyrrolidinylthio]-5a-hydroxyandrostane-17-one,
3a- [2-(pyrrolidin-3-(R)-y1)-(Z)-vinyl]-5a-hydroxyandrostane-17-one,
3a-[2-(pyrrolidin-3-(S)-yD-(Z)-vinyl]-5a-hydroxyandrostane-17-one,
3a-[2-(azetidin-3-y1)-(Z)-vinyl]-5a-hydroxyandrostane-17-one,
20 3a-[2-(piperidin-4-y1)-(Z)-vinyl]-50-hydroxyandrostane-17-one,

EZ 3-(R-3-pyrrolidinyloxy)imino-6c-hydroxymetylandrostane-7,17-
dione, :
EZ 3- (S—3-pyrrolidinyloxy)imino-6(x§hydr0xyrriety1and:rostane-7 ,17-
25 dione,
EZ 3-(RS-3-pyrrolidinyloxy)imino-6Q- hydroxymetylandrostane 7,17-
dione,
EZ 3-(3-azetidinyloxyimino)-6a-hydroxymetylandrostane-7,17-dione,
3a-[3-(S)-pyrrolidinylthiol-6a-hydroxymetylandrostane-7,17-dione,
30 30 [3-(R)-pyrrolidinylthio]-6a-hydroxymetylandrostane-7,17-dione,
30-[3-(RS)-pyrrolidinylthio]-6a-hydroxymetylandrostane-7,17-dione,
3a-[2-(pyrrolidin-3-(R)-yD)-(Z)- V1ny1] 60-hydroxymetylandrostane-7, 17-
dione,
_ 3a-[2-(pyrrolidin-3-(S)-y)-(2)- V1ny1] 60 hydroxymetylandrostane 7,17-
35 dione,



3- (R- 3- pyrrol i di nyl oxy) i m no- 6a- hydr oxyrretyl androstane-7,17- dione, EZ
-(S-3-pyrrolidinyl oxy)im no-6a-hydroxynetyl andr ost ane-7, 17- di one, EZ
- (RS- 3-pyrrolidinyl oxy)im no-6a-hydroxymetyl andr ost ane- 7, 17- dione, EZ
- (3-azeti di nyl oxyi m no) - 6a- hydr oxynet yl. andr ost ane-7, 17- d| one,
3a:[3-(S)-pyrrolidinylthio]-6a-hydroXynetyl andr ost ane-7, 17- di one,
303a-[3-(R)-pyrroliclinylthio]-6a-hydroxynmetyl androstane-7, 17-di one,
3a-[3-(RS)-pyrrolidinylthio]-6oc-hydroxynetyl androstane-7, 17-di one,
3a-[2-(pyrrolidin-3-(R)-yl)-(2)-vinyl]-6a-hydroxynetyl androstane-7, 17-
di-one, 3a-[2-(pyrrolidin-3- % Z) vi nyl1] - 6a- hydr oxynet yl andr ost ane-7, 17-
di one, 19 3a3o-[2-(azetidin-3-yD)-( )v1ny1 -60-hydroxymetylandrostane-7,17-dione,

[2-(azeticlin A&t el717%-di one, 3a-
[ 2- (pi peridi n3§‘[i’-¥%n_p @%)d}%//:4%%12)22?%%%%%%%%%?0&%2? 7717 dione, EZ

3-(R-3-pyrrol ii’(fl’PﬁyI oxy) i m no- 6a- hydr oxynmet hyl- 7a- hydr oxy-

5andr ost ane- 1EZdq&- SE@rrohdmyloxy)lmmo 60-hydroxymethyl-7a-hydroxy-

3-(S-3-gpyrrol kdinulgrelt ghgo 6a- hydr oxymet hy1l- 7a- hydr oxyandr ost ane- 17- one,
EZ

3- (RS- 3- pyr r oFZdi-( Bapyolidinglosimppe-6shyde pxymethyln/ & ¥dra®dr ost ane- 17- one,
10EZ 3-(3 azeahaljdgydmw gheo) - 6a- hydroxyrret hy1- 7a- hydr oxyandr ost ane-
17-one,
[3-(9)- pyr r ol B T Rrprdldiny oy imino Q0 by ok e Y OX Y e 17- one,  3a-
[ 3- (R) - pyr r ol fudrogtand-b1-088- hydr oxymet hyl 7a- hydr oxyandr ost ane- 1517-one,

10 - EZ3- (3-azetidinyloxyimino)-6a-hydroxymethyl-7a-hydroxyandrostane- "

17-one,
3a-[3-(S)-pyrrolidinylthio] 'Gafhydroxymethyl— 7o-hydroxyandrostane-
17-one,
3o-[3- (R) pyrrolidinylthio]-6a- hydroxymethyl 7o hydroxyandrostane-

15 17-one,
3a-[3-(RS)-pyrrolidinylthiol-60-hydroxymethyl-7a-hydroxyandrostane-
17-one, '

30 [2-(pyrrolidin-3-(R)-y)-(Z)-vinyl]-60-hydroxymethyl-7a-hydroxy-
androstane-17-one, _

20 3a-[2-(pyrrolidin-3-(8)-yD)-(Z)-vinyl]-6a-hydroxymethyl-7a-hydroxy-
androstane-17-one, _
3a-[2-(azetidin-3-yD-(Z)-vinyl]-60-hydroxymethyl-7o-hydroxy-
androstane-17-one,
3o-[2-(piperidin-4-yD-(Z)-vinyl}-60.- hydroxymethyl To- hydroxy

25 androstane-17-one,

and the corresponding pure E and Z isomers of the EZ mixtures re-
ported above.

30 . The invention furthermore provides a process for the preparation of -
compounds of general formula (I) starting from compounds of general
formula (II)



3a- [3-(RS)-pyrrolidinylthio]-6a-hydroxymnethyl-7a-hydroxyandrostanel7-one,
3a-

[ 2-(pyrrolidin-3-(R) -yl)-(2)-vinyl]-6a-hydroxynet hyl-7a- hydroxyandrostane 1
7-one, 203a-

[2-(pyrrolidin-3-(9)- yl) (4-vinyl]-6aehydroxynet hyl- 7a- hydr oxy-

andr ost ane- 17- one, 3a-

[ 2-(azeticlin-3-yl)-(2Z)-vinyl]-6a-hydroxymet hyl- 7a- hydr oxyandr ost ane- 17- one
, 3a- [2-(piperidin-4-yl1)-(2Z)-vinyl]-6a-hydroxynethyl-7a-hydroxy-
25andr ost ane- 17-one, and the corresponding.pure E and Z isonmers of the EZ
m xtures reported above. 30The invention furthéBR%re provi des a process for
t he preparation of conpounds of general | 4 (1) starting from conpounds

of general formula (11) 20 Il wheretsR2 R3, R4, R5, and =

have the neani ngs defi ned above and ( a esent together a keto group

(=0) when the synbols are taken- ‘@ $hthe nmeani ng of doubl e bond
e

or, when the synbols N are s QHs hydroxy, nercapto, NHR8, CHO
or a leaving group when Z is h Sds hydroxy, mercapto, NHR8 when
Zis Cl-C6 straight or branche alkyu#b.oup 10 Conpounds of general
formula (1) where the synbols Rl, R2, FB R4, R5, B, Y and = have the

meani ngs defined above and Ais C=N 0 can be obtained from conpounds of
formula (11) where Q and Z represent tobether a keto group (=0), when the

synbols are taken together 15with the neaning of double bond, by reaction
wi th conpounds of gen- eral forrmula (111),

where the symbols R2, R3, R4, R5, and == have the meanings defined
5 above and Q and Z represent together a keto group (=O) when the
symbols #~ are taken together with the meaning of double bond or,
when the symbols ~ are single bonds, Q is hydroxy, mercapto, NHRS,
CHO or a leaving group when Z is hydrogen, or Q is hydroxy, mercapto,
NHR?8 when Z is C;-Cs straight or branched alkyl group.
10 .
Compounds of general formula (I) where the symbols R1, R2, R3, R4 R5,
B, Y and = have the meanings defined above and A is C=Nw O can
be obtained from compounds of formula (II) where Q and Z represent
| together a keto group (=0), when the symbols » are taken together
15 with the meaning of double bond, by reaction with compounds of gen—
' eral formula (II1),

1N®i ONH
2
m B~

20 where R1, B, Y, m and n have the meanings defined above, in the form

(III)

of the free base or of a salt, such as, for example, dihydrochloride, in a
solvent such as dioxane, tetrahydrofuran, 1,2-dimethoxyethane,
methanol, ethanol, N,N-dimethylformamide, water or their mixtures,
at a temperature ranging from 0 °C and the reflux temperature. The
25 reaction may be.carried out in the presence of a base, such as sodium
‘or potassium hydroxide, sodium or potassium carbonate, sodium or po-



20where 111, B, Y, mand n have the nmeani ngs defined above, in the form of
the free base or of a salt, such as, for exanple, dihydrochloride, in a

sol vent such as di oxane, tetrahydrofuran, 1,2-dinmethoxyethane, nethanol,

et hanol, N, N-di net hyl formam de, water or their m xtures, at a tenperature
ranging fromO C and the reflux tenpenrature. The 25r eact i on may be carried
out in the presence of a base, such as sodi um or potassi um hydroxi de,
sodi um or pot assi um carbonate, sodiumor po- 21 tassium hydrogencarbonate,
or of an acid, such as hydrochloric acid, hydrobrom c acid, acetic acid, or
of a salt, such as sodium or potassium acetate, sodium or potassium
phosphat e, di sagiut loydrdg@aiaabaidts) by of (agleaaﬂpsti&iatae hﬁhdbhlﬂmracpd;t assi um

di hy dr 0genPhopRialSom®: SATPIMRISAL BSpS! gl | QMU Adiln ISLEn GRSy ol &

RI he ‘neari n ove Ais CR6
As CHECH , CRBCtREH-EodiNmecs mbassiumyphesppate £hs qshuab@rarhmaassmm}@orrpounds

of formula (I H}ogﬂﬂghﬁs&a%@ClsoauhﬁWr%ﬁ)@éﬁsﬂlﬁgﬁh?@og@nﬂﬂodﬁfaﬁe .group (=0), when
the synbols are taken together with the neani ng of doubl e bond, by reaction

wi t h conmpounds of general formula (IV% and 15 where B, Y, m and n
have t he meanCogwouafls 0wéderdral rmvea ( )SWherﬁeﬂwl syathwls RAdR% R% RAoRhi ng,

hal ogen or a @lffyergm rmialha%orfhdeﬁﬁ@ghﬁ%?oaeﬁﬁgd%bmtIMSAatﬁ of the

RN o panCReREEEARH 2 VT v iste B gk R ok 1 Oh B eRba fy

and PGis a pfmhecbmpeugd@uﬁfonmclla d3) where & amdl 2 repesseyt toRdber bz,
acetylgto gi KStoCQitﬁ[ﬂng%) A S RE aégxﬁl%l A gl Jeallbh %%%%e?rwﬁﬁt&r

transfornatl on of ofectin u he .qorganonetalfl | c react]on can be
carried out i AeANdey @éﬁipubl?chor&g Waﬁ%ﬁwn pakty awapw@ﬁa general for-

1, 2- di met hoxyeathlafEV) éhetWy! ether, hex- 25 ane, toluene or their mxtures,
at a tenperature rangi ng from-70 C and the reflux tenperature. The
reacti on can be carrl ed out i.n the presence of transition rret aI salts, such
as, for exanple, Cl4 CeC13. :

By
W w "N
_CH=CHMetT _CHyMetT
B
m

Iv) V)

15
where B, Y, m, and n have the meanings defined above, Met is a metal
atom and T is nothing, halogen or a different metal atom depending on
the oxidation state of the Met metal atom, such as, for example, Li,
MgCl, MgBr, Mgl, and Culi and W is RIN or PGN, where R! is
20 straight or branched alkyl or phenylalkyl, and PGisa protective group,
~ such as, for example, benzyl, Boc, Cbz, acetyl, to give compounds of
general formula (I) directly or after transformation of the protecting
group. The organometallic reaction can be carried out in a solvent such
as dioxane, tetrahydrofuran, 1,2-dimethoxyethane, diethyl ether, hex-
25 . ane, toluene or their mixtures, at a temperature ranging from —-70 °C
and the reflux temperature. The reaction can be carried out in the
presence of transition metal salts, such as, for example, LiaCuCly,
CeCls.

30 When W contains a protective group, the protective group can be re- |
moved after the organometallic reaction according to well established



22 procedures described in organic chem stry, to give conpounds of general
- formula (1). Conpounds of general fornula (I) where the synbols 111, R2,
R3, R4, R5, B, Y and = have the neani ngs defined above and Ais CH N X,
where X is NR8, can be obtained from conpounds of formula (I1) where Q and
Z represent together a keto group (=@ when the synbols NY are taken
together with the neani ng of double bond by reaction with conpounds of
general formula (VI), WNHRB kn'Y "m 6 where Wis RN or PGN, and Ri, PG Y,
m n, R8, and B have the nean- ings defined above, in the formof the free
base or of a salt, in a solvent 15 such as di oxane, tetrahydrofuran,
1, 2- di met hoxygtdeaderesrddsoribed ,ineirhaiiel cheibtrglj oeizhwe éomprmdieof gat-er or
their mxturegfl rmulEig})erature rangi ng fromOC and the refl ux
t enper.at ur e, P e presence of a reducing agent, such as, for exanple,
sodi um bor ohydri de or sodi um cyanoborohydride. The reaction may be carried

OUZI in the p[ eémp%(ina%ﬁg@ﬁeral hﬁﬁmlamc\bh@@ ﬁ@cbyum&g Rpomassal RmRV?rOXI de, f

sodi um_or pot3as car ona sodi u ssi um;h onate, or o

an aci suc roc ‘acid, or of a
" ShonBad e achnes FE meng Rt Al Y FLERERACRgR

salt, such asXsediTRﬁncen bpoxbésmedrfrm@patmunéeef fnrmﬂa;i&)mrerﬂ ph8sphat e,

g' ﬁog' um OrhdZF}% ?e%%hymé&%ﬁépﬁﬁeéﬁﬂ d H{Eh@émmcéaﬁ a1?<.5€ad 'kté]gil | '
i hydr ogenphosp e des eac . ounds gener a

forml aoCT) e erhuttB heonempine aeslo uh%Hb%fi bygeagtion ViR eomiaiRds he

meani ngs def i ofkgerebbalMformmuda AVI)s CH N. X, where X is 0, S or NR8, can be

obtainﬁﬂ from conpounds of forrmula (11) where 30Q is hydroxy, nercapto,

NHRS8, en Z is hydrogen by reactjon with conpounds of general fornula
(MI1), 23 f4ri (V1) =Y
_ W .
e
m B

(VD

where W is RIN or PGN, and R}, PG, Y, m, n, R8, and B have the mean-
ings defined above, in the form of the free base.or of a salt, in a solvent
15 such as dioxane, tetrahydrofuran, 1,2-dimethoxyethane, methanol,
ethanol, N,N-dimethylformamide, water or their mixtures, at a tem-
perature ranging from 0 °C and the reflux temperature, in the presence
of a reducing agent, such as, for example, sodium borohydride or so-
dium cyanoborohydride. The reaction may be carried out in the pres-
20 ence of a base, such as sodium or potaésium hydroxide, sodium or po-
tassium carbonate, sodium or potassium hydrogencarbonate or of an
acid, such as hydrochloric acid, hydrobromlc acid, acetic acid, or of a
" salt, such as sodium or potassium acetate, sodium or potassium phos-
phate, disodium or dipotassium hydrogenphosphate, sodium or potas-
25 sium dihydrogenphosphate, until the desired pH is reached.

Compounds of general formula (I) where the symbols R!, R?, R3, R4, R?,

B, Y and == have the meanings defined above and A is CH » X, where

X is O, S or NR8, can be obtained from compounds of formula (IT) where

30 Q is hydroxy, mercapto, NHRS, when Z is hydrogen by reaction with
- compounds of general formula (VII),



where Wis 111N or PG\, and R1, Y, m n, and B are as defined above, PGis
a protective group, such as, for exanple, benzyl, Boc, Cbz, acetyl, to give
conpounds of general forrmula (I) directly or after transformation of the
group PG\, and LG is a |eaving group, such as, for exanple, chloro, brono,

i odo, nesyl oxy, p-toluensulfonyl oxy, 28rifl uoromnmethanesul fonyl oxy. The
reaction can be carried out in a solvent such as diethyl ether, dioxane,
tetrahydrofuran, 1, 2-dinethoxyethane, N, N 10 di net hyl f or mam de,

di met hyl sul f oxi de, toluene, or their mxtures, at a tenperature ranging
fromO C and the reflux tenperature. The reaction can be carried out in the
presence of a base, such as, for}?anple, . sodi um or potassi um hydr oxi de,

- sodi um or potassi um carbonate, godf'ym or pot assi um hydr ogencar bonat e,
sodi um or potassi um hydride, 15 um okGpot assi um et hoxi de, sodi um or
pot assi um tert - but oxi de, and, optiunaﬁ?y, of ]jplt, such as, for exanple,
sodi um or potassiumiodide. The reaction can be carried out also in a

m xture of organic solvent, such as, for exanple, dichloronethane,

chl or ObenZﬁngwhb_eé Ve ne R1NeotaPEN, aidl RUEIm, nhahlB preaemetined abodé,um or

pot assi um hy e a a I , r

el ¢, o r SBU e e o oy oo ARGl SR, B Cha Scotyh

hydr ogensul f at® givgt compaspsereftasneralaiosimmde (Dofirestly emattensransforpa-

_tegelrat ‘{B e Ofiohe tHe ¥tEPGRD GANOT RS § 16fvigeReswd, ek e for EkhmWer e t he
synbol s ,

R3,. R 5, B, Y and have the . .neanings.define boveandA.
TIT % wher RF.cbitioy Bonmetv RS AR ArEPY R R AR T T 2
(1) where Q pslfenylowuiThy rpactipn sax heasyriédoukiaapbleencsuay as disthylp, i odo,
Sogen. by f"eég%*.“%’”s“5{0?%9%%‘”X”eﬁ%i**%?“ﬁ%%ﬂ?;Pﬁ?iﬁﬁhﬂﬁtﬁ&f&?’i‘%‘“&a”%i’&"xs e
(VI 11)10 wher eﬁw@ywmnapé@ ‘gﬁlfﬂr‘-‘eﬂsu&?x' » tpluensy o thel Iﬁk’gtaﬁefs'r Akd above,
PG is a proteedmperagusupanging fras,0 1O nndxheplefuxbenmeratuBec The€breac-acet yl -
and 5 Xis 0, ar IS, - [ 0 ' ﬁﬂﬂpounds of .~
gener al fornupgég%f' |?g%?@fﬁgﬁgﬁ#%é?%§§§%s orR%%%%ﬁF% QT g%gfoup’PGN. The
reaction can Bedisgr oF PtasRiUmy hy AroxadayeSOSHHRI 9 BRSPS CAERPTEANBY 80F or t he

reaction of Cﬁfﬁ}ﬁtﬁidﬁotﬁésigwﬁ?dfogfeﬁﬁmbbﬁa(d, Ishdinirh resutpesingshedrigener al
f ormul s (V1 %Qgc,)&ig,m%gglﬁo ngssl%%vgﬂsﬁﬁg)gia!e, ];(S)C{ilgl}ﬁ %xé ]gpllo)caéé\f@l? [ etetrlf'-%ug(y)ﬁgg,l s Ri,

R2, R3,” R4, é neani ngs ned above an I's CR6

CH=CH , wher eaRd, ¢ptidnadbiogén salfarudteastfonexremple; sadiziorpd RORSSHIN dener al

formula (I'l) W aHe +eackbl cBRthLcdr$iddlySEOFRE in Y miRt@a W i@ BaMictdal-compounds

of neral formul X ) :
gene é ngrlft, asuﬁx <)is’, for example, dichloromethane, chlorobenzene, toluene,

hexane, and water, in the presence of sodium or potassium hydroxide

20 and a quaternary ammonium salt, such as, for example, tetrabu-
tylammonium chloride or bromide or iodide or hydrogensulfate, at a
temperature ranging from 0 °C and the reflux temperature of the mix-
ture.

25 Compounds of general formula (I) where the symbols R1, R2; R3, R4, R?,
B, Y and = have the meanings defined above and A is CH » X, where
X is O, S or NR8, can be obtained from compounds of formula (IT) where
Q is a leaving group such as, for example, chloro, bromo, iodo, mesy-
loxy, p-toluensulfonyloxy, trifluoromethanesulfonyloxy, and Z is hydro-
30 gen, by reaction with compounds of general formula (VIII),



kK.)rlY (r)PR3is Hale \9111 where Wis RIN, PG\, and RI, Y, m n, and B are
as defined above, PGis a protective group, such as, for. exanple, benzyl,
Boc, Cbz, acetyl, R19 20 is a Cl-C6 straight or branched al kyl or aryl,
such as, for exanple, nmethyl, n-butyl, phenyl, o-tolyl, and Hal is a

hal ogen, such as, for exanple, chlor@4 brono, iodo. The reaction can be
carried out in a solvent such as diethyl ether, dioxane, tetrahydrofuran,
1, 2-di met hoxyet hane, toluene, or their mxtures, at a tenperature ranging
from-78 C and 25 the reflux tenperature. The reaction is carried out in
the presence of a base, such as, or exanpl e, sodi um or potassium hydri de,

sodi um or pot assi um net hoxi de, s ym or potassiumtert-butoxide. The
reaction can be carried out alsgy a m xture of organic solvent, such as,
for exanpl e, dichl oronet hane, . r,tz)é'rrbi, t ol uene, hexane, and water, in

30t-he presence of sodi um or pota linu ydr oxicggrgnd a quaternary am 25
nmoni um sal t, such as, for exanple, tetrabutylamonium chloride or brom de
or iodide or hydrogensul fate, at a tenperature ranging fromO C and the
reflux tenper ahereWis RI¥, BGN, uhé. RS nmponndsl Bfargesadedfinetlaabonk aPGl ) wher e

the symol s 1% q ffote 5?% , Fibup SuctF sXoﬁ%mgl@a%%ﬁgeBSEE@Uzngéet?Ffahﬁed above

and A is CR7. 7 1S rogen r al nched
al kyl droup, X issOoS o NBF, where BA 1§@Sdiﬁ finedetboveo R Sﬁf?p%ﬁm’tﬁs Yor mul a
(I'1) where Q ggnémdmmmrw Qapétdy oNERBr arghsfoirbativid of gled gesurCPGBE st rai ght

(0 ka1 v (o easpehel i 8¢ e RAShaRe afihe R hERERIE TR, oy

above, PGis é)rptmt@@ctlme ofj compousds hf agnelfablfomd@pﬂlb wiidneompoussls,  Chz,

acetyl, to gi yesarmPoragmlf(vagneral formula (1) directly or after
transf 0rmattlon of the group PGN. The reaction can be carried out in a

“sol vent” such as diethyl ether, dioxane, tetrahydrofuran,
1, 2-di met hoxyébhmwnds«rfgenm,al Mnadet(bmhemtﬁ;el syarmilaRe, R%hR:T’andrBi’set hane,

mixtures, at D Saady o' ?@%?ﬁhed'fﬁﬁm? CILEHAE L ab PEn® 08 st ure,
in the presen@@ dTCJ'I'Cé)Hd‘énSW gaé‘%%ﬂ’ EQRER &é‘n e Ogtameé ‘trom “com-

N, N - di cycl ohexyhdaobgelidral ﬁﬁ'mﬂat(mlwhére @3s CHO and Z is hydrogen, by

di-met hyd am nopr.opyl) 634 R8I0l Ahs 6 DA SER ARhdeS 0 C12

ey
WMB;@PRJQ
m (IX)

where W is RIN, PGN, and R., Y, m, n, and B are as defined above, PG

1s a protective group, such as, for example, benzyl, Boc, Cbz, acetyl, R19
20 is a Ci1-Ce straight or branched alkyl or aryl, such as, for example,

methyl, n-butyl, phenyl, o-tolyl, and Hal is a halogen, such as, for ex-

ample, chloro, ermo, iodo. The reaction can be carried out 1n a solvent

“such as diethyl ether, dioxane, tetrahydrofuran, 1,2-dimethoxyethane,

toluene; or their mixtures, at a temperature ranging from -78 °C and
25 . the reflux temperature. The reaction is carried out in the presence of a

base, such as, for example, sodium or potassium hydride, sodium or po-

tassium methoxide, sodium or potassium tert-butoxide. The reaction

can be carried out also in a mixture of organic solvent, such as, for ex- '

ample, dichloromethane, chlorobenzene, toluene, hexane, and water; in
30 the presence of sodium or botass’iurn hydroxide and a quaternary am-



25 PCC13, or PC15, or compounds of fornula (X) can be treated previously
with SOC12, POC13, PCl15, optionally in the presence of a base, such as, for
exanpl e, sodi um or potassi um hydroxi de, sodi um or -potassi um car bonat e,

~ sodi um or pot assi um hydrogencar bonate, triethylam ne, pyridine, or

4-di met hyl am nopyri di ne. 30 Conpound25of general fornmula (1) where the
synbols RI-, R2, R3, R4, R5, B, Y and = have the neani ngs defi ned above
and Ais CR7 X(CO X , where R7 is hydrogen or Cl-Cs straight or branched
26 al kyl group, Xis 0, S, or NR8, and X' is NH can be obtained from
conpounds of formula (11) where Qis hydroxy, nercapto, NHR8 and Z is
hydrogen or CinoGturst salt, g$uchoas bfoanetaeapble) kstiralutyleonimpnigacthlondeiarh
conpounds of gﬁgﬂd%'or BA . Ky b geruleD o lompdfBSss Wi GO and

R, Y m n, are fi'ned % G 1S a protective group, such as,
for exanple, Heanpgthe ux tgyppergture ot the ixguks ve conpounds of gener al .
formula (1) dlrectly or after transformati on of the group PG\. The reaction

can be £arti ehofbubllsBr BMKET o AN FPufLel Mo ShRSL i IROTONR e

t et r ahydr of ur oxye uene . erhyl _acet’at e,
di chl or omet haBe Y and oT-oflwmthN rrme@nws ﬁkefmed r@bﬁwéndeﬁx ae OR/1*8 81G-8%i de,

]get hanol30 get hamele RNVad Bydﬂ{gehhﬁl(‘h mt maigﬁtt @f%an@iedaalkyhmu@t Krlg g, alngl ??)
rom a u ur e. e rm a
where the synSOPE?ﬁsec ﬁe ﬁg% Fegm Cgmp\?ugﬁ ??‘?{ ‘élatﬁg) Wg%e § defi ned

above and A i bydroxy, mercapto NHR8 and Z is hydrogen or Ci:-Ce straight or
10 branched alkyl group by reaction with compounds of general formula

- (X,

Ry
W\B,COOH
m

15 where W is RIN, PGN, and R}, Y, m, n, and B are as defined above, PG
1s a protective group, such as, _for example, benzyl, Boc, Cbz, acetyl, to

X)

give compounds of general formula (I) directly or after transformation
" of the group PGN. The reaction can be carried out in a solvent such as
diethyl ether, dioxane, tetrahydrofuran, 1,2-dimethoxyethane, toluene,
20 acetone, ethyl acetate, dichloromethane, chloroform, N',N-dime'thyl-
formamide, dimethylsulfoxide, water or their mixtures, at a tempera-
ture ranging from —30 °C and the reflux temperature, in the presence
of a condensing reagent such as, N,N’-dicyclohexylcarbodiimide, N-
ethyl-N’-(3-dimethylaminopropyl)carbodi-imide hydrochloride, SOCI.
25 POCls, or PCls, or compounds of formula (X) can be treated previously
with SOClz, POCls, PCls, optionally in the presence of a base, such as,
for example, sodium or potassium hydroxide, sodium or potassium car-
bonate, sodium or potassium hydrogencarbonate, triethylamine, pyri-
dine, or 4-dimethylaminopyridine.
30 _ : _
' Compounds of general formula (I) where the symbols R, R2, R3, R4, RS,
B, Y and == have the meanings defined above and A is .
CR” » X(C=0)X", where R’ is hydrogen or C;-Cs straight or branched



20 CR7 X(Q0)X , where R7 is hydrogen or Cl-C6 straight or branched al kyl
group, Xis 0, S, or NR8, and X is 0, S, NR8 can be obtained from '
conpounds of formula (11) where Qis hydroxy, mercapto, NHR8 and Z is
hydrogen or Cl-C6 straight or branched al kyl group by reaction with
conpounds of general forrmula (XIl), 26 '-H X (Xl1) where Wi's 111N,
PG\, and RI, Y, m n, B and X are as defined above, PGis a protective
group, such as, for exanple, benzyl, Boc, Cbz, acetyl, 30to give conpounds
of general fornula (I) directly or after transfornma- 27 tion of the group
PGN. The reaction can be carried out in a solvent such as djethyl ether,

di oxane, t et ralkytigodum, his @, 3; dr Nﬁsh@ngiéi haidd] canbgabtaingddremeonet hy|
acetate, dich &Erﬁiga&hﬁﬂﬁlulﬁ ROrwhaengy iB HY-5%, hﬁbfc@bf@@ﬂﬂs and Z is

di rrethylsulfo , or thei mxt res erature ran 9 from
-60 C and theﬁY R Ctreabgzastt{ﬁ'lg 17133 rbdaﬁc}b%ﬁ# B@W}Igra v ]FF'@CHPBU‘%“ such as,
for exanple, canpomdshfigendeddbenuln@dyene, tri phosgene, in the presence of
a base,5 such as, for exanple, sodium or potassium hydroxi de, sodi um or

pot assi'um car bonat e, sodi um or pofassium hydrogencarbonate, triethylam ne,
pyridine, or 4- 10di net hyl am nopyx’J ne Corrpounds of general fornula (I)
where the synbols 1V, R2, R3, RM. 8 = have the neani ngs defined
above and Ais CH AY X, CR7 As. XC(=0) X', where X and X' are
NR8, and R8 is Cl1-C6 15 straight ormbranched &Kyl group, can be obtai ned
from conpounds of fornula (1) where Ais CH AY X, CR7 A XC=0, CR7 A
XC(=0)r, where X and X are NH, by alkylation with a Cl-C6 alkyl-LG where
LG is a | eavi waetg Yijs RANCRGAS andoR, X anpheand Bl ayess dafimed, 2hogoPGnesyl oxy,
pt ol uensul f ony meet:ﬁvé lgy&i;prgat:haﬂewl é}@@ﬂ}bl@xyenzWEBétﬁiﬂiz‘ @aetgartobe 20
carri eﬂ)eout in._a solve dr of ur an,

1, 2- di et hoxygltvﬁa(i‘fénp%nﬂs Pﬁfﬁﬂépﬁﬁh lged?reﬁ lee(frh%jE?%ru?rPoxfltoﬁréla)é ol uene, or
their m xt ur esf thet gupelpl Jherreactaenyicay bBrC@m‘led Cubiial atsedvendfugh as

tenmperature, Qfgthﬂn@hley alexéltﬂ@ t@fl%ﬁ?ﬂﬁﬁ'uﬂin q @%%ﬁetlﬁﬁ‘}@t}?ﬁre tQLegganpl e,
sodi um or potassium hé&; oxi d sg hrm or }E)ot as&um carb g &jlp’ sodi um
or potassi um R§IPBEef bB?P&?tee 5 P’Eﬂji‘?m’d Aty lim or

pot assi um net hnmadﬁl,desdﬂnuthy@a;ulﬁmassathanmlermdmhanx] cdegternod, them moxal |y, of
a sallys such Bices! F a%mrgturﬁ%x%mé’ﬁopﬁ)t L35S Cum A oAl ‘iiéﬁuimé peaelion can
be carrl ed out also in a mxture gani ¢ sol veni, suc or exanpl e,

di chl or omet hak&e- chl or obenzene, 30 tol uene, hexane, and water, in the
presence of sodi um or pot assi um hydroxi de and a quaternary ammoni um salt,

such as, for trabu u | Qr.i [ odi de or
hydr ogensul fat@é(’m ungs géur emﬁggg) Dikhe r%lm%’ OIS?’?ﬁ}é r é?{ R
t enper at ur e o3, t IYe andgt u-r-'e have the meamngs defined above and

.20 CR7 = X(C=0)X’, where R7 is hydrogen or C1-Cs straight or branched
' alkyl group, X is O, S, or NR8, and X’ is O, S, NR® can be obtained from
compounds of formula (II) where Q is hydroxy, mercapto, NHR® and Z
is hydrogen or C;-Cs straight or branched alkyl group by reaction with

compounds of general formula (XII), '

- where W is RIN, PGN, and R}, Y, m, n, B and X’ are as defined above,
PG is a protective group, such as, for example, benzyl, Boc, Cbz, acetyl,

25

30 to give compounds of general formula (I) directly or after transforma-



28 Conpounds of general fornmula (1) where the synbols R', R2, R3, R4, R5,
B, Y and = have the neani ngs defined above and Ais CH X, where X is NRS8,
and R8 is Cl-C6 straight or branched al kyl group, can be obtained from
conpounds of fornmula (1) where Ais CHiv. X, and Xis NH, 5 by reaction

wi th CH20, or Cl1-05 straight or branched al kyl-CHO in a sol vent such as

di oxane, tetrahydrofuran, 1,2-dinethoxyethane, nethanol, ethanol,

N, N-di et hyl f or manmi de, water or their nixtures, at a tenperature ranging
fromO C and the reflux tenperature, in the presence of a reducing agent,
such as, for exanple, sodium borohydride 10 or sodi um cyanoborohydride. The
reacti on can tienadrthieegroapt PGIN.tTite pessmncearnbeacaraied, outumhaamlwodi um or

P enaar bondet A€ ictfdh U afSLAS SIMIEALDORRR =1 2>@tldim dﬂfeﬁﬂ gssium

hydr ogencar bona &g\gbr om ¢
acid, acetic uneneopcespng gl aestate. a@lcgmpﬁﬁf}éﬁn%o‘f}&@%q e te,
sodi um or pot dﬁﬁéﬁhmibﬂﬁﬁmld@pﬂﬁﬁ&hytblﬁi@d{ddn&r tlwlpqhmﬁmsmat a tem-

hyd hosphat d di h d t th
dosi rod b 1 oPrireEn ek SR oS ShneharcHS RERIBRRRRIRLTS § A oy ool s
111, R2, R3, banylRBnagngrgfoaphsiich ah m%ﬁmn@scquﬁkhnab’@\z@leaﬁbosm is CH X,
where X 20 | v\é@ﬁ@)’tﬂ}ﬁl@ e' inlh@rprgsexfééfbfthebégét aueeésf fd}r@m@uaﬂs of

formula (1) ere Ais .one of the
“reagents repoft¥y OFWOF%%SIT%@P% p “gh%g’&e%?‘r‘r‘dn&?r%ag%ﬁ Msuch as,
for exanple, bydpogesiuper byideensadionatayetrpnilonane, ryerdingutoy 4

hypochjprite, 35096 |ilg8ne.SOdi um hypochl orite, sodium perborate, N 25
nmet hyl irrogr phol I ne- N'&('[)Q)(xﬁg-lo‘bg 1§ t et rapropyl anmoni um peri odate, potassium

hydrogen persul fate, and peracids; according to the reaction conditions,
that is tenpeCaidpoandsdf gqmémafﬁmlﬂac(l) whkertatlie, syntitolo Rt dRE, iR RéaR5,gi ve t he

conmpounds of %en@r g for nyé%‘ﬁe)g@ifIﬁg%ﬁgge&?{neﬁe%megﬁ%%ﬁ égx, . 30

Conpounds of nera for he''s 4, R5,
and Y, have t%@ Y LR QiBowehergand Xs age Wg?’é E@ﬂ%ﬂcezﬁ'ﬁ be

%t ai nﬁsﬁ by r @&ucgthtczﬂ %fanglhéd @@kﬂe@a@qubm beQstpaiedstrom @mmesaldsf e mul a (1)
W th hydr ogen amla, By B it R w RICEEL XSO CRONKREORE Wl 8 100

of a metal catadyXtareshidh las allFBdﬁ@OHFWID]Z a 6h; Ceralky]-LiGhnehend éJ«GstlS aps a

hydrogen trangigind E@&l?ﬂ“ s’ucHrHED%IUQ%Jrﬁﬂéafcﬁloﬁ OBhi B, hw@rm@@ﬁbﬁ &p-0r

cycl ohexadi ene can ? i ) react. Orpesﬁﬁnnblox ‘:[‘liw reac%llon JUN: bsol vent,

such as, for SSlRRFHIony ‘?’f‘é’noﬁr YA IREHAD YI0XY.

20 carried out in a solvent such as dlethyl ether, dioxane, tetrahydrofu-
ran, 1,2-dimethoxyethane, N;N-dimethylformamide, dimethylsulfoxide,
toluene, or their rnixtures,' at a temperature ranging from 0 °C and the
reflux temperature, optionally in the presénce of a base, such as, for
exémple, sodium or potassium hydroxide, sodium or potassium carbon-

25 ~ ate, sodium or potassium hydrogencarbonate, sodium or potassium hy-
dride, sodium or potassium methoxide, sodium or potassium tert-
butoxide, and, optionally, of a salt, such as, for example, sodium or po-
tassium iodide. The reaction can be carried out also in a mixture of or-
ganic solvent, such as, for example, dichloromethane,.chlorobenzene,

30 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. '

'35



5 ethyl acetate, dioxane, tetrahydrofuran, acetic acid,

N, N- di net hyl formani de, water or their mixtures, at a tenperature ranging
fromO C and the reflux tenperature, at a pressure ranging from atnospheric
pressure to 10 atm According to the substrate and the conditions used, the
hydr ogenati on can sel ectively affect 26ne or nore doubl e bonds. 10 Conpounds
of general fornula (I) where the symbols B, R, R2, R3, R4, R5, Y, and =
have .t he neani ngs defi ned above, and A is CR6 CH:CH CR6..-CH9, where R6

i s hydrogen, can be obtained fromthe correspondi ng corrpounds of general
formula (1) where R6 is 15 hydroxy by deoxygenation with one of the met hods
reported in | Compattdeof genesdt forma (D) \ohelreetaretSymbolsﬂchR%;£3 RﬂrRéxarrpI e,

reaction wihgl g %@Lbogxbéﬂuﬂng%ﬁlg% thelipDe A fst ERNANE i gLbon

di sulfide in Thé presence [ od| “an treat ment

with tri-n- buKyis S¥BhHeneR® pa BxiENstaaight ar bramdztalkﬁ SERD, @aa eqob-
Conpounds of gaAed flond B6rBbEndd <)ff0ﬁ@li1@a (hevisrat20lsSCH,w X, ahtilx 1sR181HR3 R4,

1 have the ResrriS FEROFRED. S5 AC AT ot PransBAl A TG ieRe RO and
cor r espondi ngsdwemgousid ofs gdivzaak, ftﬂtmhsairgfslra(ll ) LighdimetRpxyeshameir ogen, by

reaction w t hpfeRpedindehdifol QEITNfcﬁfneftHilfﬂﬂn?axﬁ?ﬂel hat&or VR8N l@e80nhere R9
and |V have the nmeani ngs regorte%rabov eawgaqcblgr aup. such as,

for exanple, AbRAGMPRFHUrE YRR %ﬁe#%ﬁ%% Prifddeout in a
sol vent such ﬁﬁesdhwaﬁmredmﬁmghgmtofsuclaas, foy 2xamiphe shdixye bbeohydridet hanol |

et hanoy, gll gﬁ ll%xll ﬁéﬁ@ﬁﬂfrﬁﬁ dfi\@é efh O reh 5 thXEéJE%Sn cm)uf:Sl ih&maer at ure

rangi ng from ere 30 t.enperature, optiona i.n the presence
of a base, suewssg-cseﬁa&w@rs%easgqc{}mw%%sa@m ey 9? aﬁ?ﬂﬁém or
di et hyl i sopr opytaasiume caxborfpty) sddiveh ogeoersalurh biydvdgenchybonhes, ertofiansynbol s

A B, R - 5 i e R3 and
R4, i ndependen?lﬁ ’Sugl XSI\}I%PQEQ%%&@%’;%%W '%& Q@e‘ﬂm éemc% gg% atomin
position 6 of sahh,esmhdmswnm gk ppeasghimiachtake, ltnh@’ E%Hab‘@}ﬁffap 8% n
positipn 7 W phatdA dlédalfii@xﬁ%ld bassiwhehirdbépiepHste, Gadivie odlicahged from

th di where -R3 and R4, 10
bei ng RS and P ATNGRRRO P pE, She thf Sy plilis PREMRAEN: Ro'of & keto

group, vvith one of the nmethods reported in literature for such reactions,

such as, for %ﬁmahﬁdslaygéﬁém M Wt () S RBROURAS rOBol9NERAIRE ®MRba H2NORL2
wher e R12 has_t he rrea ngs, defined a

t he r.m t eebase or
of a salt, suBmerg = V%ilé?rﬁfe@m‘i‘ﬁﬁdﬁ?@yc‘?‘ﬂdo?l?ﬁé anA 18 oﬁv%f&her%ch as
di oxany) tetr wS(O)Qfatmﬂa;ms 1 p? 2dtare bh obyEinbd fiegm weinpanods obfdramda (I)

N N di et hy! f griapiride, cRyL 'vﬂ?ere‘ﬁ@iseg(éﬂr o fo IR HEESt il redgbier at ur e

rangi ng from refl ux tenper action_may e carried
out in the preeraybed bF the Breyaturefon sysh sobinghoforxigaenssush 3y dPos¥-de,

sodi um or pot agfileMERoEONperoxidd sodivhhuib@ipepiotiats |tam1h;tglr agpeoubds-bonat e,
or of an acid such as h}é]ﬁllr %chl oracm?chg% Iyé:i[lt%brg e‘iibm%‘&?t N acid, or
suct,lr!ie g daru %t | UM

of a salt, ssium r potassi um
phosph2t e, di mhmhn@rphdlmp@{ asﬁeuﬁndymtwg@ﬂpﬂ@gphmwm swladetor Ppot assi um

di hydr ogenphogphatg. hydr%é&?'ﬂé?&ﬂ%eohng%@ﬁ@lﬂsf gédwaalg( to tH@@éaﬁ:tidﬁe syrrbol s

A B, R2, R5Y nd = have the neani ngs .defi.n an

i ndependent | y COXFIEORE 5101 45 ff ’é‘r?ef%é‘rﬁ%ﬁgseqmwelﬁ?? ﬁfj?ﬁéa{%g tg% oxé %m in
position 6 of tichecangiws tlameosipelinds nf vgenbra3foamdila HE) ebovodestrdradi n
position 7 Wt} R4 xai6 gogbl e bonds, can be obtained fromthe correspond-

30

Compounds of genéral formula (I) where the symbols A, B, R!, R2, R3,
R4, R5 and Y, have the meanings defined above, and == is a single
bond can be obtained by reduction of the correspondlng compounds of
: general formula (I) where the symbol == 1is double “bond, by catalytic
35 hydrogenation, either with hydrogen gas or in hydrogen transfer condi-



30 i ng conpounds of general formula (1) where R3 and R4, being R3 and R4
the sane or different, are O, with the neaning of a keto group, wth one of
the nethods reported in literature for such reactions, such as, for

exanpl e, by reaction with compounds of general formula (XIV) or (XV), 31
R13R14CH - P4- R319 Hal -(XIV) R13R14CH9e- P(=0) (0R19) 2( XV) where R13, R14, and
R19 are as defined above and Hal is a halogen, such 5 as, for exanple,
chloro, brono, iodo. The reaction with compounds of general formula (X V)
or (XV) can be carried out in a solvent such as diethyl ether, dioxane,
tetrahydrofuran, 1, 2-di nethoxyethane, toluene, N, N-dinethylformam de,

di met hyl sul f o¥bas, inrthegrbsdire@f atihetal catadyst; each as, Bd/CeiPpOs,atyPe/C,angi ng

from-78 C an : ux .t - r ' [ ried out in
t he presence g? Eg§ %\Qg%él' éﬁéheﬁ%@{"g?%%p aelisg%gﬁeg,gﬁ%él umggﬁ%g@égs%{eu%ghydri de,
sodi um or pot 58n hineehpenditror spdpherasheneam beurede MhepipeRPEEaNThe
][eacti on f:an E-@ cﬁlﬁﬁéa Qﬂttﬁﬁta %b‘p‘uﬁnt,nsxgchnhggtﬂéfeetxalinpgé,g@mﬁﬁos,qh&mtn,ol,such az,
or €exa e, chl or onet hane, ch| grobenzgne. tol yene.. nt ane an
water, 3 n the® 1p?%eg%Wce‘?i8?‘m§%q¥%ﬁ’?olb‘?ﬂ8§utr§§sial.? lﬁy%"rl%xﬁ‘@.?gfﬁ‘&g@y i'uat ernary
ammoni um sal t forsmaghides water oegheipraixtuees abat tenzparstingrnagiging fgen Or bromi de
Orf: odi de or *tyQhactﬁfe%uhﬁﬁ&&npéﬁatarérﬁameﬁﬁts%& fa%iggﬂ#]é‘ﬁ-oﬁf Qfﬁngquie?iéd the |
formila (XV) PHFSHE Eal9 AER. BGEOTaIEry Fregabarogs ol 'S SORTHRERHEEL t he
above ment i onék bypdrogahation tin seleetivelgptaffact @nper abve dowldadondsfrom 0 C and

the refj ux tenperature. These reactions can be carried out in the presence
of a base, such as, for exanple, sodiuyum or potassi gm Q%géf))ﬂzd%,%ﬁom um or
pot assi um hydFeguwsads oh gererad dermmadd) phese she syrbelsdnate B Bebhyl ani ne,
di i sopropyl et Ry] a¥ij nghd op¥i ORave2Selld yme#ninlge @definedceabodfe, aandl tA Buch as
li thium chlori4g.. 69fmeynNds @ts 98! r Al ere the s A B,
Rl, R2, R5, Y,b(i%nd 2 Have fr@m?ﬁng‘ﬁh%‘%fﬁéﬁhgﬁ%°vg§@’ bam, b%l"ﬁéﬁ%am, -
i ndepend- ent fipm she caregendingicgmpobnds ohgenel dprpnlagd oprers drbsisi t ut ed
Wi th a;30 hydhodyox§! B BeotykeRatibh Gt RIondl f thethemoatybrtediNitee bonds
=-= linking the car bon.atqm i n PQsLLion 6 of the andragstane skel echon Wi th
'R3 and the cal¥nt%t Bifh, ﬂqﬁf}gi | GRCPOT THPP 25 KF SRETRIPTBERGE VRN be
obt ai ned f r onthibearbonykbpuiddizolg andpoundsitplstaermeral caflymmdisulfily inhere R3
and R4, - bei ngyR3,300,BY of hEbsARIRNvedl § H&RY) i FRIIRImaRWAKe R13 and
R14 are hydro%ensb V\,Een t he blgngilé:- |(IME]§I ?q%é\}aﬁacar- 32 bon-atomin
position 6 of Wikbuhdstsarane NpEHsCOhans ¢n 4 PhReeti At atomin
positizm 7 with R4 are doubl e bonds, with one of the nethods reported in
literature fo r t ; tigenpwi th a
borane, such gg%@?@%&%ﬁg?&lb@%}gﬂ}f&grvg}?{rg%lgﬁghgf?é%x’ B R ,’

R4 R5 Y, and = have the meanings defined above, R! is

"C(=NR9NHR!, where R® and R0 have the meanings reported above,

can be obtained from the corresponding compounds of general formula

25 (I) where R! is hydrogen, by reaction with compounds of general for-

mula XIII)
'TC(=NR9NHR1 (XIII)

30 where R? and R!° have the meanings reported above and T is a leaving
group, such as, for example, methylthio, 1-pyrazolyl. The reaction can
be carried out in a solvent such as dioxane, tetrahydrofuran, 1,2-
dimethoxyethahe, methanol, ethanol, N,N-dimethylformamide, water
or their mixtures, at a temperature ranging from 0 °C and the' reflux



5 with dinmethylam ne or dinethylsulfide, 9-borabicycl ononane,

di i sopi nocanphenyl borane, diisoanyl borane, in an ethereal solvent, such as,
for exanple, diethyl ether, tetrahydrofuran, dioxane, 1,2-di nmethoxyethane,
followed by treatnent with an al kali ne agueous hydrogen peroxi de sol ution
or sodium perborate. 10 Wth the sanmd0net hods, al so conpounds of general
formula (1) where the synbols A, B, Rl, R2, R5, Y, and =-= have the

nmeani ngs defined above, and R3 and R4, independently, are Cl-C6 straight or
branched al kyl groups substituted vvith a hydroxy group, in particular are
hy- 1 5 droxyethyl, when the bonds = linking the.carbon atomin position 6
of the andr ostempersketegtoptionilly iRFharpresemcecel Adrsas sk As podium o 7 with
R4 are single ng conpounds of
general for rrngL% Ig‘)%m ﬁgér?re&?dé)l%@t}%ﬁgmﬁ%?nméé Rghgﬁﬁogzﬁgﬁgbsane of different,
are vinyl, when the bonds linking the carbon 20 atomin position 6 of the
ancl rost ane sKehgloandwiof lgerdradforhula @pmbiene ahesymbolsoAj B &3, R2wRE,h R4 are

singl e ponds. chﬁﬁoﬁmq?av@thﬁ?ﬂ&frﬁh%%ﬂ%ﬁ%@aé&)e HhE'TP MRS URRERAYEDL S R3

and R4,” i ndepéhdently, are vin e, carbon atom
in position 6ewflytane HrmiPEst &’rli’@nstk‘élh@ﬁléﬁ Wi tHlkFBg&%IC%’ﬂPé’n@éPB’oW Bomin
position 7 W kifioR46 af che2bnéiodgire: siasdetdn Wﬁh Rfearobtled aﬁ@ohwtomamtp@n of

“conpounds of ner f.0 in e Vi re CEQ,
with methyltr ?IS V"bﬂbggﬁ%}ﬁ?éﬁ#"c?%r %ee %ng dsdecagsn%(ﬁ) i d ﬁmﬁs ing the
same reacti onthﬂ)nrmreaimmsh%mpd@@@ﬁr phgendral firmulg (é)owb@tm&?f Béner al
formul g (XIV) b@l'il (mndSQ4 Q%TEQM@U& aftfegenerak oWl che neanhies 6f tahe

synbols A, B, R2, hav e nmeani,ngs,.defi ned above, and R3
and R4, i ndepg?ﬂiﬁi’e%rtolﬁJ WBQ} H’QF %3. ‘{]Sr%ep%’i‘?g lg‘rshtiﬁ’F?tf“é'F B suchh 0, with
the meani ng ohctiorkptsuchyrasyfor mkmnptmé)ytncerad'son with kdomgpouinds wérdenaralt om i n

L Bl e e A o MR it o
cor r espondi ngf@anpoihedsed basrettcdial Sf* Brﬁ’ﬁ‘j é‘s( %@%5 b‘é‘l ng R3

and R41% he sages6dlvent fdrhens, dmxanhyctetmhydwfemﬂ he: Zadnmlahgxyethknmg t he
carbon atom i i f he 5
carbon atom i ?Peg@%}l“ﬁl %@h%mﬁ %Wﬁ% ar e9§8ﬁﬂ§m§%eerﬁr ol W&tgi?’og]& ﬂt(:3 )ftwr
reagents reportisgires, i 8 dpmparaiureraRging b@ﬂlcﬂatq 8nd t Qﬁéﬂu§§emﬁ’6¥a exanpl e,

i odoxybenzoi ¢ t@, %e@@ﬁ@ad\‘ahﬁayrbdo@rrmal dmriﬁ,th@wsénc@ bf@l‘blaée samﬁ as -
and ace yridi nium

triethyl am ne, (f:r i 1?ﬂ%rldlnﬁg cgsulf.urlc aC{aass N (E)

chl or ochr onat 824 0 RATATS O AY gt ?8“&”?)1‘083 S%‘fmgcgne? aq ’f8 nul a
(11), 26 defi dednapopetassiam thydpogepaadwnataren ofjahrashd ksihnas dygoends wit h
proper functi gpplictycid nh}&%bf&ﬁlfcear&dltac@aélaucpr&,ofad éaﬁ@ds\ﬁch%oédd@ﬁlml n the
literature or fromcomercially available co su for exanpl e,
313- hydr oxyan8¥ @QfasﬁlurﬁBaCEWti’?SQﬁ‘ém %’Pp"l’ﬁ?ﬂ'”?ll'}ggaﬁﬂﬁ‘%@tt lé?n‘g““in 9% 4% one,
fol | owi ng t hepgerseinah hydvegshptesphatet eddinet ow. pothssidml didwidnegenipbos-of |
conpounds is §§ gxanple, not limti ng the scope of the invention, of
reported net hods of preparatiaon of coagounds L R, i

andr ostane- 3, §ommopmds pd gepgralyiarmilan o vorars i 9§Y¥‘ﬁ’°3ﬁ 6n&, RY, R% RS,

6P- hydr oxyandiggshdne= 3hdve- thieafeanidgs défindd abd@e, and R3 and R4, independ-

bsethlenedo and n 33_3 e

alndﬁost;n 6- olﬁg gé%:%e d |nw%en%glela?)n(as iﬁl&gjgé ﬁéﬁ%ﬁy 1t qlllg%%3 3644,
313- acet oi yantioost obthmendrostansi gipdetion \Elthéi"’ aar%éhﬂ)@arépnatom I8t R9séi ds 68
(2003) 407-4143n 'Sw’it}iLRﬂaZ«eblo%&tMd%ndhﬂw)c&aﬁiédrf@&h%ﬂco@f&pbﬂdmI Kali

Li and W Bru e 10 5. 2 unds of
generai3 f or nuf2e f‘?’g)’ouﬁxﬁ%?fegwr%nfgh’ﬁ@%ﬂlz qﬁ’fﬁgi)eaﬁﬁ%ﬁ qﬂ?m@ é@@ral ght or
branched al kylthe sameber giffgrenedirkrOnwitdntoundsnoig gbaeretb dronpuwath(11),

where RZ and Bﬂe%fecheyﬂéegﬁ@ r%ggrtéﬁ ihSlR¥ YR8 folVa8Eh trQ@ctfombehc}ralsl nking R3
to the androstane ske|leton 1Is

ng R4 to
t he andr ost andolR¥EAEBPEN iysre§F'H@ﬂ1W%ﬁﬂm@ﬁﬂnaﬁéggﬁﬁ%‘éqgom}ﬂﬁ Qgﬁb ‘?”ons 4-5,
5-6, and 6-7 #XW)single bonds, by treatnent with a base, such as, for
exanpl 5 sodi um or potassi um hydri de, sodium or potassium net hoxi de, sodium
or potassiumtert-butoxide, lithiumdiisopropylamde in a solvent such .as
di -



35et hyl ether, dioxane, tetrahydrofuran, 1,2-dinethoxyethane, toluene, 34
N, N- di net hyl f or mam de, di net hyl sul foxide or their m xtures, at a
tenperature ranging from-78 C and the reflux tenperature, followed by
guenching with a Cl-Cs straight or branched al kyl-LG where LGis a |eaving
group, such as, for exanple, chloro, 3brono, iodo, nesyloxy, p- 5 '
toluensulfonyloxy, trifluoronethanesul fonyl oxy, at a tenperature ranging
from-78 C and the reflux tenperature. The reacti.on can be -carried out also
in a mxture of organic solvent, such as, for exanple, dichloronethane, '
chl orobenzene, toluene, hexane, and water, in the presence of sodium or

pot assi um hydr oxi de and a RjgBt4€thaPyRafmidal 10 ni ufXB8I t, such as, for
exanpl e, tetrabutyl ammoniu hoi_gg= oy7i de orxigdi de or

hydr ogensul fate, at a tenpg%g?dgg_ggnglg§€?§2n10 é and the refl ux
tenperature of the mxture. By using the sane reactions reported above,
-conpounds of @(hléﬁé a3, B34 faordRI%are! ds) defisedrabofd and Il €6 kdlogéwhtuchr

branch al ky d r r& §§deqg]! onpounds
of gengsgal fo!ra%u {?%ﬁémﬂﬁ&% I@X?{so E@éc?r eenp%lﬁ%ilgﬁ &RB ds fgn t he :
synbol = ||nkg¢.@errala Qr@lﬂlne(XJNarOéMe:agk@ @EEI@T?C]I %utsmnalse SUCRBE synmbol =
l'i nking R4 tOdidﬁHylaét%@Sdlaﬁ&lé ketr@h9ardfargquid aulﬁ@f}ﬂ)x@aﬂlamieetauaml s = 20in

t 4-5 - f |
(1) where RV A Sreethiigriui, R Rua hRde BPAURRE (885 neral °
formula (I1), tweer et Rotempergtirmexsangine fronh eS8 yatand thﬂ reflgodempers 4-5 and

5-6, ajg Sl ngk@reb%@%eawlérb152@191831}3&&%&}1%&@&%6&5Bagwls@cﬁ\’asLﬁar where LG
is a | eaving or exa bro i odo syl oxy,

" p-tol uensul fo%rougif3 sp qu‘i‘GGrWSIH‘éWHEXfﬁF%ﬁoa}Wn OFhR° ?5%8{”[ BIFtR% be
carried out i ideassdiuwent petsshivas teitdtitytidet Tie reatitonaran, be etnrdyairtof ur an,
L2 di met hoxyebhang, il gighess xﬁlfcogmtd%u?ﬁlargetfmﬁmwcﬁemewl uene, 30

or their mixtures, era?ure ran rom Re r.ef
t enper at ur e, @Fﬁthﬁﬁ% ‘F}i}ofoieflﬁ@lepr talienee 1‘3%‘3 b%f’é’éan&?é'ﬁ yaten dp @?arrpl e,
sodi um3ar pot pssdeute by Ao@Xintler FuREssiiinOhy PkikshndNC gudeeaLEy, agmEs-um or

pot assi um hydhcl)lgmnc?tr honat.g fosro‘g! 13rteq %ﬁ&?{ mla}{gjrh%&oﬁ(g@bpm(?r

~pot assi um et NOXI PG o si um bu : Btl onal |y,
of a salt, suchdeor mdide@xdmdrr@genwtﬁamna@ra {RoeReye L Wie Taeging from The

reaction can Bgqc@e i‘&ﬁu@%m@l&%uké‘o@tﬂbxﬁlﬁtﬁr@f Tﬁég@abﬁoﬁawnr&omsuch as,
for exanple, dichl or net ha %gg'@ Wﬁenz hexa xarfﬁl wat er, in
the presence &PUREHP %ﬁ‘%ﬁmg g |08£“8 8u a%:fﬁéfle‘??'lg?f Afoni um
salt, 2uch asmikturesofaiplabove @nmbmekiaamiv@m@mtlnmhemraltdetempmmede or

i odi de or hydrogensulfAal@rC AP HeS BB AHIURFANTHES FIRBLAS AR he

reflux tenperatute of t{he m xture.
P carr1ed out 1n the presence of a base, such as, for example, sodium or

potassium hydroxide, sodium or potassium hydrogencarbonate, sodium
or potassium carbonate, triethylamine, diisopropylethylamine, option-
25 ally in the presence of a salt, such as lithium chloride.

Compounds of general formula (I) where the symbols A, B, R, R2 RS,
Y, and = have the meanings defined above, and R3 and R4, independ-
ently, are C;1-Cs straight or branched alkyl groups substituted with a
30 hydroxy group, in particular are hydroxymethyl, when the bonds ==
linking the carbon atom in position 6 of the androstane skeleton with
R3 and the carbon atom in position 7 with R* are single bonds, can be
obtained from the corresponding compounds of general formula (I)
where R3 and R4, being R and R4 the same or different, are CR13R!4,
35 where R13 and R4 are hydrogens, when the bonds == linking the car-



By using the sane reactions reported above, conpounds of general fornula
(I't) where R3 and R4 are, independently, 01118, can be obtained 10 by
treatment of conpounds of general fornmula (11), where R3 and R4 are

hydr oxy, when the synbols = in positions 4-5, 5-6, and 6-7, are single
bonds, with conpounds of general formula R18-LG By using the sane
reactions reported above, conpounds of general 15 formula (I11) where RS is
Cl-C6 straight or branched al kyl group, can be obtained by treatnent of
conpounds of general fornula (I1) where R5 is H, when the synbol '7=in
positions 17 is single bond, with conpounds of general fornula Cl-C6

strai ght or bbamabead ialgogitidn3 of Okio apdrostian®tkejetwar withfWt and ah¢ cay- wher e

R2, R3, and R is - " oQt &l t _.nent of
conpounds of g%lgtélr@%ql lg%r%?rﬁfbgl i?‘ﬁgﬂ Rmﬁggggﬂg%%@?sé%ﬁRﬁ?%ei I?llgﬁ%oendent ly,
hydroxy, wheno@hgeraytashin hitexnagugenfarsushsreactions ssich a5 fox exapplegibyg) e

boln]gs, with g'tézdcjti@ngpitﬁ d Bom%] isﬁclaabyfdﬁiaielnq);le,mhe, acitd,coaimembaci d and
Su uri acCl I . dl or onet hane, it r tr orate In
acet oni5tC rile. WM&ﬁ@hwlﬁeﬂﬁrﬁperl%@( |9|-l%ot%8fv>\;ﬁg§188{nh§efe§u Isgto#5 ‘uents R3
and R4, i ndepsncinphenylhorang) diisbamylhgrene, ithenphihegeeat solveringuabhas.car bon
atom in posit@nedarfplel MEetdlrcdbé nethsdesany BioxEkBe an2-difgetaaxpon 30

atomin positign 7 h are doub] e.honds nd the s ols = in positions
ol 5o andetionea Uladine bbafent St R sl anti bt ran sl ' '
conpounds of geidersalutfor ondoglimiperboatée.e R3 and R4 are, independently,
oxygen;g W th the nmeaning of keto groups, being R3 and R4 the same or

different, by _reaction with coppounds of general fornula 35 12, where
1112 has the %&hi%@@ﬁ@f%é@&géy@,cqfﬁ‘i’q stof  gengral; Emug%laf%r%elﬁase or of
a salt, such ése sf@aboBxANB, R!, RIMRIcH, aimdle= ihava thel meatingsodefareddi oxane,
t et rahydr of ur 1, 2-dj Oy € l . et

N, N- di net hyl f %E‘r’r%emaﬁled,dh%@( ko’rﬁltlaﬁ_glgrrldéniﬁb{lﬁa{r}gs?l g? %?b?%}}ﬁ)(en; g{%rrlceherdangi ng
fromo0 C and eHelrgprpx subsipertad ovish arhadrasyceroyr, 5o maytiselagarei Y out in
the presence giogebiafewheucthedsorsiedFamiakingofhRscirbon yethox piesitiewdi um or

Btch as hydr odhib poaiBratt Efe B P K amiGhedaupRE B0 R pfiah 770,10 &
such as sodi uwith R etrassiglerbands, ans, besehtauradofromotheseirtgsprphdystesne:,
L T e
shbgti tgenfs Rgmén‘af ' ,er;gﬂﬁeﬁfén@é‘ﬁgl‘yﬁe%rtbe%ﬁfngﬁlf L}ﬁhir{%gh%gﬁrg)ém: i nki ng
t he ca2®on at @am in position 6 of the androstane skeleton with R3 and the carbon
| atom in position 7 with R4 are single bonds. Compounds of general
formula (I) where the substituents R3 and R, independently, are vinyl,
when the bonds == linking the carbon atom in position 6 of the andro-
stane skeleton with R? and the carbon atom in position 7 with R4 are
25 single bonds, can be obtained by reaction of compounds of general for-
mula (I) where R3 and R4, independently, are CHO, with methyl-
triphenylphosphonium chloride or bromide or iodide by using the same -
reaction conditions above described involving compounds of general
formula XIV) or (XV)
30 .
Compounds of general formula (I) where the symbols A, B, R!, R2, R?,
Y, and = have the meanings defined above, and R3 and R4, independ-
ently, being R? and R* the same or different, are O, with the meaning
of a keto group, when the bonds == linking the carbon atom in posi-
35 tion 6 of the androstane skeleton with R? and the carbon atom in posi-



in position 6 of the androstane skeleton with R3 and the carbon atomin 15
position 7 with R4 are double bonds, and the synbols = in positions 4-5,
5-6, and 6-7 are single bonds, can be obtained by reaction of conmpounds of
general fornmula (lIl)where R3 and R4 are, independently, oxygen, with the
meani ng of keto groups, being R3 and3R4 the sane or different, with
conpounds of general fornmula (XIV) or (XV), 20 R13R14CH - P+R319 Hal - - _
R13R14CH - P(=0) ( OR19) 2( X) where R13, R14, and R19 are as defined above -
and Hal is a hal ogen, such 25as, for exanple, chloro, brono, iodo, in the
sanme reaction conditions above described for the conpounds of general

formul a (Xl V)tion 7 ¥th R€anedunkle lmmdgecmr &k oboaimadl drqnh Ithe wheresparik

substituents 5@[ &%ds'd?%%asf&iefamma @ a,h@ifeﬁsaﬁur@d @efngom Bhamehed al kyl

groups substi y.group, pa t| alar .are
hydr oxymet hyl th %@Wet% kfg“ﬁag t2ane; kﬁhwgw Bttt hond i PHgeBtHEn 6 of
t he andr ost an&aﬁbﬁlﬁbmﬂlm\pbmﬁﬁ aoflthd andeysbaie skelstonnwithsRE nad thewi t h R4

ingle b b Il
wher e 1 and_ rbopcRfielh PABORI R LRI EoRls, AERFERL o BIENS (1), ¢
35R1-3 and R1BZeMHte rﬁ?@ﬁ*@@éﬁélteWBrﬁ faresusBrizadationsn giely aghior exaBRke, 37 at om

in position 61d@16x$rllstﬁ1z@ﬁdr&$d armessmmmnpwlédlnﬁeﬁe amﬂamecm@hla@n aalom i n
position 7 W ortedln

S
literature folt’ %@é’ﬂﬁarpgﬁ%t |r?ﬁ§n pgﬂlgﬁn e mf %%nc 1flea‘nd e On% rane such
as, for exanpiwn chtoraehronmte] msrldmwhed@dgmath di met hyl - 5 am ne or
di met hyg sul fide, 9-borabi cycl ononane di i sopi nocanphenyl bor ane,
di i soanyl bora in t here sol ve su for exanpl e, thyI
ether, tet rah@&P’dﬁ%‘P ﬁO?éfeﬁ éonﬁulf @&W&T@h@ﬁ’é{e 0t \HEBP"E)‘S? reat ment
with an al kal bmtiagdeomskhqxdnmgmpopadenﬁdh mopert functmnaiogiinmhpatiborate. 10
Wth the Sam?%@ 3)%%210 Ishgh‘éﬁﬂi?%pﬁﬁeafmgﬁ{be'h?érafu?fe”!d} Frdrh ! dophileii ch the

substituents epen en are - g} ht or anched al kyl
gr oups subst.t:@iﬂéfoﬁwltaheac 55 for e¥arnples dPtY et hyl ,
when the bondén&%z{dﬂg;ghy&@xgaﬁ@mm Stene 7,07 dGie, ﬂ;ﬂov‘yixcgw the cgentahﬁ

andr ost ane Sk%l'ocrég ré@lﬁ){leﬁe%e ’I‘ﬂbefoﬁ%?ﬁﬁggg - nerziTsrl ol eZ(F}Mp(lgl R4 are

si ngl e bonds, “can rom conpo orrm ) where
R3 and R4, behaglipdtiagdhraconecofshsdnpention, fOé'rremr edmethodsof prghara-t he bonds

Zn:ﬁll tnﬁle ngaf’ Bgﬁféﬁr&%nﬁi&iﬂ&ﬂ 08tk &ake-8f6, I'J’l@n@ﬁ@'r@ﬁh?@ﬂ)g%ﬁﬁﬁis% Wit hdRB
of general foPﬁl}l’ﬁn(iiol%eDVWer e #ﬂ%&soﬁ%al\é\@’iotgt?é}ﬁ @'i?zéis % 283y fprounds
20 bis(ethylenedioxy)androstan-6a-ol, and 3,3:17,17- b1s(ethylened1oxy)-

androstan-6-one reported in S. De Munari et al, J. Med. Chem., 2003,
3644; 3B-acetoxyandrost-5-ene-7,17-dione in E. S. Arsenou et al., Ster-
oids 68 (2003) 407-4143; 3,3:17,17-bis(ethylendioxy)-5-androsten-7-one
.in Pui-Kai Li and R. W. Brueggemeier, J.Med.Chem. 1990, 33, 101-105.
25
Compounds of general formula (II), where RZ and- R? are, independ-
ently, Ci-C¢ straight or branched alkyl, can be prepared from com-
pounds of general formula (II), where R? and R* are hydrogen and R3 is
oxygen, when the symbol == linking R3 to the androstane skeleton is
30 double bond, the symbol == linking R4 to the androstane skeleton is
single bond and the symbols == in positions 4-5, 5-6, and 6-7 are sin-
gle bonds, by treatment withv a base, such as, for example, sodium or
potassium hydride, sodium or potassium methoxide, sodium or potas-
sium tert-butoxide, lithium diisopropylamide in a solvent such as di-
35 ethyl ether, dioxane, tetrahydrofuran, 1,2-dimethoxyethane, toluene,



i ndependently, are vinyl, when the bonds = linking the carbon atomin
position 6 of the androstane skeleton with R3 and the carbon atomin 25
position 7 with R4 are single bonds, can be obtai ned by reaction of
conpounds of general forrmula (I1) where R3 and R5, independently, are CHQO
wi th nethyltri phenyl phosphoni um chl oBsde or brom de or iodide by using the
sane reaction conditions above described invol ving conpounds of general
formula (XIV) or (XV). 30 Conpounds of general fornula (I1l) where the
substituents R3 and R4, independently, are ethynyl, when the bonds =

i nking the carbon atomin position 6 of the androstane skeleton with R3
and t he car boN,Mtdimethylfosidmale, 7dimdthyRdlfaxidesongheirbamasyresaratbe obt ai ned

by reaction 3 b
[ %dependent I y?%%%gar eu%g%ﬂ%\nﬁ%%peﬁ?og g?rlg faﬁeglhk)te\i? Eﬁtﬁgh%g? m chlori de
or bronide orbyeupachingdvith By Co istusight q:rrb%ncly EXBET 8t ur e

fol |l oned by fanédiehg read, seich a8l fdr dxamﬁwldhlm bmmEG@dboluﬁdﬁlomi wener al

formula (11) where uent s i ndependent | \[ e Cl- C6 .
straight or bWt é%ggp’fgw Eﬁl% %rgm uﬂfonﬁg)ﬁ(&sat—gﬁl i rat& I}:gar bon at om
in position 61rrxffr@¢me7§n6ramidwere§lkléltém¢rwuﬁfh ﬁgemtnonéaégwmrla flom i n .
posi ti fmf 7w {)@t stoairgm asInﬁgi;&eb@p@@%ax%%rsog@ﬂbts%meﬁsdffgﬁratxﬁﬁ{m@uaﬂs of
general fornu ere an e an e same or
different, %ﬂ@(ﬁéﬁ Deyifi ‘@“’@ BZEDGY RUENS: g%ﬁ&?o@é‘rq rai ght or
branched al kybregen«;qosf sodigm Dhe)olbaﬂsdsm-hydmkld\fgamd]@ Qlaaﬁ@malaft @mmm posi tion
6 of tfe andrﬁﬁi gﬁm%ﬁuﬁfaenfa&ﬂ%ﬁa[{ﬁ ﬁéﬂ(}g &%ﬂﬂ@ﬁuﬁﬁ%ﬂldriﬂe"@ﬁb% on 7 with

R4 are doubl e reported in eragefor
such 15 reactpﬂﬂ%oré%ﬁe% drogengplf ti?ee aﬁ)?d‘ieé‘b‘&%?‘?r&ﬁangﬁlﬁ attion
condi ti ons deand thedefalnoten perataresofrthk amixtunsf or mat i on of corrpounds of
general formula (I). Conpounds.of general forrmula (11), where R3 and R4,
i ndependently, 20 are Cl1-C6 straight or branched al kyl grou

particul ar neBuyhsiagdthe Rgme wseHORRTepRiad abovpnRPRGORRdS @Er&%ﬁraét omin

positipn 6 of fgrffulai) oOshane Reke It stnhight 33 b&aﬁcﬁéﬂi‘an@i[ hom bé pml n
position 7 with 4traE gxpng{&ftgﬁns can beotaln ff r??{%‘?rlﬁﬁa

gener al fornupﬁregi Y URRErE cfoﬁﬁeSp%fiW& ‘i%“POHa‘ RY BRE™ S

di fferent, ar@Ihywhas Riighyeeogan anddi*ds hyyigenx ydemthesiynbdng* dink-he

met hlods rtepor% RB@ogché%ha}&gtgné @ke@\e&hlsrgagwm thE n?o%étf—eqmgnttwth
mesyl or tosylc ri [ sence. o o] [Lowe reduction
with a hydri d&8 ?uéﬂ tgga B?Sté&gr?%?]ét%bgdﬁi?}ﬁ%lﬁg ﬂfdﬁﬁ?%ﬁm hi um

al um n20m hydr irdpositionédy, Gx§, and @daxyggerge bondsi t h one of the nethods -
reported 30 in literature for such a kind of reaction, such as,. for

exanpl e, reaction wth thiocarbonyl diim dazol e 2and tri- E’ﬁ )% nane,
car bon di sul f CeEnoyndpof geagea] dergpla (Hy sderg B dﬁéﬁRbyc% W ? e and

treatnment wi tb; ttfeatﬂrelmtofb@mpaun@@ef géi@e%&ﬂidnﬁﬂgj (A)) RheNaBHE hydraggt i ¢ aci d.

39 Conpounds gf, gener al rnul a (1 7 ly, are
COOR15, where &f ths? Wyd? g%en 1ereor§)tg%ns %5 nds §@%r§%n¥l€ﬂ>§ﬁ§§?§%h atomin
posi tigh 6 of compounds of gemeral fatmulonRiL6, ReheredLEHe & A9BBRS LBWPI n
position 7 W thciR4adr €osi 8 BpRONESlors; abro@o0bicdbNeslesyloxy, p-toluen-

sulfonyloxy, trifluoromethanesulfonyloxy. The reaction can be carried

out in a solvent such as diethyl ether, dioxane, tetrahydrofuran, 1,2-
dimethoxyethane, N,N-dimethylformamide, dimethylsulfoxide, toluene,
30 or their mixtures, at a temperature ranging from 0 °C and the reflux
temperature, optionally in the presence of a base, such as, for example,
sodium or potassium hydroxide, sodium or potassium carbonate, S0-
dium or potassium hydrogencarboﬁate, sodium or potassium hydride,
sodium or potassium methoxide, sodium or potassium tertbutoxide,
35 and, optionally, of a salt, such as, for example, sodium or potassium 10-



5 from conpounds of general forrmula (I1) where R3 and R4, being R3 and R4
the sane or different, are hydroxymethyl, by oxidation with one of the
reagents reported in literature for such oxidations, such as, for exanple,
i odoxybenzoi c acid, Dess-Mrtin periodi nane, oxalyl chloride and -
triethylam ne and di net hyl sul f oxi de i3 nethyl ene chloride, Cr03 10 in
pyridine or in sulfuric acid and acetone, pyridinium chlorochronate,

pyridi niumdi chromate, to give the internedi ate al dehyde, where R3 and R4,
i ndependently, are CHO followed by further oxidation to the carboxylic
acid with one of the reagents reported in literature for such oxidations,
such as, for éidenfihe, repotiais sanrhepernedganaileo ix lar waxteird B8 ohgaric del-i n
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general fornula HNRL-61117 with one of the nethods reported in literature

for such transformations, such as, for exanple, in 10water, nethanol or
et hano?( - eventCoadpounids of lgen@rad Semeelaoil)awbetealR?; (R3c anddiirare oindepeindm
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sol vent 'such as dioxane, tetrahydrofuran, 1,2- dinethoxyethane, nethanol,
et hanol , N, N-di net hyl § or.nam de, . wat er hejr..m : t erature
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di-hydr ogenphospligt & compounds of general formula (IT), where R3 and R* are, inde-
pendently, oxygen, with the meaning of keto groups, being R? and R*
the same or different, by reaction with compounds of general formula

35 H:NOR!2, where R12 has the meanings defined above, in the form of the



30Conmpounds of general forrmula (I1), where R3 and R4, independently, are
CN, when the bonds = linking the carbon atomin position 6 of the
androstane skeleton with R3 and the carbon atomin position 7 with R4
are single bonds, can be obtained from conpounds of general formula (I1)
where where R3 and R4 are oxygen, w t3h the neani-ng of keto 35groups, being
R3 and R4 the sane or different, where the bonds = 41 |linking the carbon
atomin position 6 of the androstane skeleton with R3 and the carbon atom
in position 7 with R4 are doubl e bonds, and the synbols = in positions 4-5,
5-6, and 6-7 are single bonds, with one of the nethods reported in _
literature fofresbeake orafisf saityesuichres, feuetaaple, bjydrochloaits), én at sadedntent with
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25m de hydr ocH! BP§iHan ﬁb@@ﬁdgo%ﬁn@éh@@wn Wb'ihrﬁ?l%n q th carpreEdoRdnand R4,
i ndepemglent | y pogitienSpimitIXR! affe dowbRnbdrds, Baddhesymbuts IfeF tihgpositidisn atom i n
posi- tion 6 gf-t tane. ske n 0 min -
posi- 30 ti onEi 5h€h Iﬁg%of e Smr {)g%‘ﬁsdscancang%ame@[%}pﬁ%acfﬂo?‘o%%%%pounds of
general for mupauiidy yf general (IRrwhere RiamkRA arohiadepqrdenglydort4 ar e
hydrogen, bei ggn%tﬁrtﬂel?ﬂeéﬁiﬁg%a@t@grdﬂ of Bélﬁ@tR3 AERE th8aR@ESdiE | i nki ng
t he carbon at EV{?%@M on ros keI n wth R3 and the
carbon atom i rﬁB i ﬁoﬁlpﬁ/}l?ﬂs ?264896{}953 hd the synbols = in
positizhs 4-5, 5-6, and 6-7 are single bonds,

R13R1CH -P+R31® Hal ~ XIV)

R13R14CH -P(=0)(OR19) XV)

where R13, R14 and R19 are as defined above and Hal is a halogen, such
25. as, for example, chloro, bromo, iodo, in the same reaction conditions
above described for the compounds of general formula (XIV) or (XV).

Compounds of general formula (II) where the substituents R3 and R4,
independently, are C;-Cs straight or branched alkyl groups substituted
30 with a hydroxy group, in particular are hydroxymethyl, when the
bonds == linking the carbon atom in position 6 of the androstane
skeleton with R3 and the carbon atom in position 7 with R* are single -
bonds, can be obtained from compounds of general formula (II) where
R3 and R4, being R3 and R? the same or different, are CR13R14, where
35 R13 and R are hydrogens, when the bonds == linking the carbon



42 with one of the reagents reported in literature for such reactions, such
as, for exanple perbenzoic acid, mchloroperbenzoic acid, nagnesium

per pht hal ate, perphthalic acid, peracetic acid or hydrogen peroxide and
sodi um hydroxide in acetonitrile. 5 Conpounds of general fornmula (I1),
where R3 and R4, independently, are s$pirooxirane, when the bonds = |inking
the carbon atomin position 6 of the androstane skeleton with R3 and the
carbon atomin position 7 with R4 are single bonds, can be obtained from
conpounds of 10 general formula (11) where R3 and R4, - independently, are
0, with the neaning of keto groups, where the bonds = |inking the carbon
atom i n positatmm 6n theeitmmdé @f tha andkedteheskeletdn RataRd anketleacdrbonat om i n

posit1on 7 i LBl 3 ogltg)%u?lvﬁt}t?q{}da%e BRI pERIANG RN RReoadi [ Fer ent

and the synbo = | pgsitions ? single onds, with
one of the retRpoKted ichtarabare; fﬁ’rlﬁ“tcbrr&?ﬁﬂ@l% SHCh @eh IoreRamplgs Wildydh as, for
exanpl e tri mebépameukhe s ol eiadepl6) bdranBP b WsSdenigleasi withi didhatayl-n the

f b
T T e
i ndependent | yrangs dugpamw%am rlépﬁahét rs01we@twhsas: fon exarpplet ﬂle car bon

atomin posit gyl @tRér tﬁé@ra&ﬂ@&&%&*@ﬂedﬁkﬁhét o12- Mrﬁéth&%re&ﬁgné hﬁ)ﬂ@%ﬂon atom
can obt ai ned. orrpounds of

in position 7, wi,ith R4 ging onds b

general for nup%tfefqtfn%ﬁe‘?% aﬁi‘i‘ RE %%O&H%%e%%ﬁ%“% 8nI3f4 25 are’
hydr ogen, : bei sali®t: perdorutet he sane or different, where the bonds = |i nki ng
the caygpon atom i n position 6 of the androstane skel eton with R3 and the

carbon atominp.. t|on7vv| re doubl e, bo thes Qls = in
positions 4- 59"1 eaﬁ?an% mef%ﬁoés,sﬁ |@W gﬁn‘afﬁ %mv}%eYﬁgdgent S
.reported in | i)vthar}ﬁthﬂ‘ sulfsortusmtahR eﬂdﬂ‘ipnﬁlepsnddmt];ﬂwe G.eCs straighter

di | odonet hanepAfndh Sk Hofip@isubbiteiORRA & & hiox PRORRNIA S icaERer 2

formula (I1) acy group, I'n position 17
of the andros@nbydnexyethyh when th¢ honds 5onkinkuhtheecashoniated M9H-compounds

of genﬁq(r]I al f lommI@of(ﬂHe)arymeéﬁnBEsuesetaﬁwdm ®3eind the durboe aeimtlhq)omat Ihodsb
reporte in ter Or. SUM or X e Yy
reaction wt hlc 15 u%}(ljsﬂ 4o e %mg ﬁg’fl%sr’ n%apagéfgg%nggcfmm c{omopro ?aﬁ%ﬁed

al kyl- COOH i ngetrrapfarsuredIbfwhereditiend RigheinadrandsBe hhcasame or dif-

S‘ N tﬂl fyd Ohfé%ﬂlﬁaarr@%ﬂflmﬁndﬂﬂ‘eeﬁdﬁds ﬁl_ Ku%km the carbon mato3m in po s PCI5, '
i me yamno iimde rochl.o .or or
conpounds  of %?é%@ °§W‘§|5€ﬁ’# etgn VBF%:ELM Wrb AR pr?él treat ed
previdsly w tlbnSG@i]th JRPRaEeIEngle@bhdsoptional |y in the presence of a base,
such as, for exanple, sodium or potassium hydroxide, sodium or potassium

b t hyd b t th i di
o 42 et hy| GRS o6 ERBETH FOUBH{To IS RSP Gan aHBr BRI F At Rvher e O
i's mercapto, mwpenﬂét&lﬁyma}lﬁle&thBthdMondES == aliflkinghthieecdrben Besmi ngs
defined aboveytkioh® IMHlE 4980, Qb e B LAAAN o ,ﬁp%regén}gt;ﬁ%{gamxl group, |

can be obtai ned"from co re I's hydr oxy,
with ole position 7 w1th R* are single bonds, can be obtained by reaction of com-

pounds of general formula (II) where R3 and R5, independently, are
CHO, with methyltriphenylphosphonium chloride or bromide or iodide
by using the same reaction conditions above described involving com-
pounds of general formula (XIV) or (XV).
- 30

Compounds of general formula (II) where the substituents R2 and R4,
independently, are ethynyl, when the bonds == linking the carbon
atom in position 6 of the androstane skeleton with R3 and the carbon
atom in position 7 with R4 are single bonds, can be obtained by reaction

35 of compounds of geheral formula (IT) where R3 and R4, independently,



15 of the nmethods reported in literature for such reactions, such as, for
exanpl e, by reaction with thiocarboxylic acids, such as thioacetic acid, in
the presence of diethyl or diisopropyl azodicarboxylate and

tributyl phosphi ne or triphenyl phosphine, followed by cl eavage of the _
t hi oester group with anmmoni a, sodi um38ret hanet hi ol ate or propanethiolate. 20
Compounds of general formula (11) where Qis NHR3, where the synbols R2,

R3, R4, R5, R8, and = have the neani ngs defined above and Z i s hydrogen,

can be obtained from conpounds of general fornula (I1) where Q and Z
represent together a keto group (=0), when the synmbols 25 mare taken

toget her wit ha:teh@Hﬁaazvmthghhironheclmlenbbemdphmpﬂnonnen@hlqrhiﬁ orebioodider epor t ed

inliteratur emf R)rdlétfﬁgor ml%%%sﬁlgﬁ 98, °Cf &rro%ﬁf"fgﬂlﬁeragher SAckan With

conmpounds of genera presence of a reducing agent,
"such as, for g& Brsher tregtment Webdh HHTEB“BFlsodlun1cyanoborohydr|de at the

approprfate pH. 30 Conpounds of general fornmula (I1) where Qis NHR8, where

the synpol s RomiSunfd of géne&worb Q@b{m &%8P§@1E'é Q@ﬁstﬁ%hgge gﬁa RS i's

hydrogen and
formula (11) imsepen I?#ﬁd aerGpFe stisihtogrebrasichy p?ékbl gioyep tv_ey thﬁ,hen 35t he
synbols are bekdn *qugg tiet barbog aaniingpaiticowbe th@nihdroslt‘ﬂlnew th one
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xarpl e, by r SUERR ebiyB Rty AR Tl PR TRl BE Yol v ne
oxi me fol | owebonyys, ced et ohgaingd: from ewopeinds efgganerakipemuds (IB grharganpl e,
ﬁgf' ;m?d? ftn BB GRA0RY, Yeih PR A Rmtﬁé”éﬁﬁférbld&lffe'é@ﬁt wewmagewér@n oger ]9
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& toeu1 frmalngof

doubl e bond, @PEHedwadss witheongp %%W%EB separted 1n Uterptipee fogrsuehich

r eacL [ Izmis hs Uﬁd;}hcﬁ@nsfﬂfclh@sﬂ?%s&aly{nm lyeRogérenion, i thmfdramysﬁe:bhglitmns )

tri en 0s oni SucC as,
Pheny! PhosREGMIHAT SIRLHS, Libildi%ud RaBrEREREGhnibotbig e issy Such

for exanpl e, € or assium y acidic
hydrol ysis ofﬁﬂnéﬂaﬁbernedlate nethyl enol et her; by reactlon Wi th
trinmethyl sul fonium i odide or tr|nethylsulfoxonlun1iodide in the presence of.

ol poned by 2borRBHAHR e RaY THFT HBR 28 o RERE, HHBLAALAR b e
ol | owed by € at ion W

met hy| 20 i phenytekodhesnaight oo dirdeched atkyl gregende mﬁftlaullaasreethsfb@ndas sodi um
hydride, sodi HE’H}JTE\R'H@K'tHQ boRA% assnﬁﬂalﬁg&ﬁe batoxi A8m 1Pp&HiM6n l66F tHRt hyl ene
var ogen. per OAPGE LS HEy bR L HOE cordipsomvi Do G e dl e
hydr ogen pero i'C

oxi di zed to thee eeggle bondgrdanxisd detaydel Hioth cmnpomﬁds bégemagérﬁcbmnmlapor ted in
literature fog f%@&ngwgﬁa S’l)eﬁ’f'%cﬂ3%31d ﬁ@ghgéﬁﬁ] dliﬁﬂ%é’%ergz}%}c aci d,

Dess-Martin ane, oxa anlne

pyri did®e or dr@mmﬁhwlc aaép"dhamxae@%rv@t orei i Weulﬁﬁgmdér%m@t@ﬁdpe

pyridi ni um d' tbéraf@tcefor such reactions, such as treatment with mesyl or tosyl-
chloride, in the presence of a base, followed by reduction with a hy-

dride, such as, for example, sodium borohydride or lithium aluminum-
hydride, or hydroxy by deoxygenation with one of the methods reported
30 in literature for such a kind of reaction, such as, for example, reaction
with thiocarbonyldiimidazole and tri-n-butylstannane, carbon disulfide
in the presence of a base followed by methyl iodide and treatment with
tri-n-butylstannane, NaBH3CN and Znlz, NaBH; in acetic acid.



30 Conpounds of general fornmula (11) where Qis hydroxy, where the synbols
1R2, R3, R4, R5, and = have the neani ngs defined above and Z is Cl-Cs
straight or branched al kyl group can be obtai ned from conpounds of general
formula (11) where Q and Z represent together a keto 35group (=0), when the
synbols are taken together with the3geaning 45 of double bond, with one
of the nmethods reported in literature for such reactions, such as, for
exanple, by reaction with .a conmpound of general formula Cl1-C6 al kyl MetT,
where Met is a netal atomand T is nothing, halogen or a different netal
atom dependi ng on the oxidation state of 5the Met netal atom such as, for
exanpl e, Li, Ugfibouht8rof gefbralafocmGld i(1T),CohpouRdsaraf Rdeimslepbndentiyl a (I 1)

where Qis NH 8 Wiers 1?@1' %r %exﬁﬁle Bénd@nﬂ- :lu{laﬁ thige

" meani ngs deflned above, 'R8 IS hy- ro en and Z 8 ht or
branched al kyfaIgeBAFORRM B@SlHBPaﬁ ﬂfeﬁlef B O@Eﬁ*&?oﬁﬁﬁigtoé‘fw n%r QP fSfmula (11)
where Qis hye'aﬁ%&ﬁ wohhuor;@smfont mgaviﬂltlh‘odﬁe sifde thedds,ncdr berditainedf or such
reacti ans, as X oL a in the
presence ot *ardrt eimpand A te fﬁfﬁﬁﬁ?&ﬁﬁ%h%su%‘* PRiElER %hﬁ oved by
hydrol ysi s of Ré libe 58et exr dhibferente arehysnpanetby #daumsiaapng\@ﬁbroaue dformul a

(111) - (XV) siersene fépirted mvméraaire f@f sG@ oRdapoap iRl afsr (ﬁrm ex

commercial ly avail abl.e ounds ,b r.d dur es sai d
transf or mat i oREPLENIPdH ﬁ’fclé%%@rcl AGdy q\@@ﬁé? J%ﬁlocé%a%eé ?oxa§¥ é)ﬁ daend t hen
depr ot ect ed aandrtdlemlgylammeIamde@maéihybhgdxxded@emﬂeﬁdedesbhrbbd Gr@s0r gani ¢

chem s{gy (seg, f)?fldﬁmnesulﬂlrlé/\ém@%n@ce%}% ByridiniMm MIO??OCIRBHlta@@t ive
“Goups I n Ogani.

251 n 999) and
“wel | known t oP¥H %“&HFqiéﬂm?ﬁe tt}‘?eglé(?ttl}leAﬂI’I% ré’é‘?‘%}afer Sf@ﬁ’ﬁa f”'}:_’ﬁﬁ% re z)nl y
exanpl es of wah# Eshﬂ&ép@ﬂdedtlpr are CHIDy fflodeddsyi hedhen oxidgsioncocthen st ry

(see for exa -rc\g Aqq]| l@E S ture for'Wdcgy & Sons;
e S e Wi YRGS R R Sk ol
0X1 at1ons such as, for example, potassium permanganate chromlc
15 anhydride in sulfuric acid/acetone, pyridinium dichromate in N,N-
dimethylformamide. '

Compounds of general formula (II), where R? and R*, independently,
are COOR!5 or CONRI6R!7, where R15 is a C1-Ce straight or branched
20 alkyl group and R!6 and R17 are as above defined, when the bonds ===
linking the carbon atom in position 6 of the androstane skeleton with
R3 and the carbon atom in position 7 with R4 are single bonds, can be
obtained from compounds of general formula (II) where R3 and R4, be-
ing R3 and R4 the same or different, are COOH, by treatment with a
25 compound of general formula R10H or HNR!6R!7 with one of the
methods reported in literature for such transformations, such as, for
example, condensation in the presence of a condensing reagent such as,
N,N’-dicyclohexylcarbodiimide, N-ethyl-N’-(3-dimethylaminopropyl)car-
bodiimide hydrochloride, SOCl: POCls, or PCls, or compounds of for- -
30 mula (IT) can be treated previously with SOCl., POCls, PCls, optionally
in the presence of a base, such as, for example, sodium or potassium
hydroxide, sodium or potassium carbonate, sodium or potassium hy-

drogencarbonate, triethylamine, pyridine, or 4-dimethylaminopyridine.



The conpounds of fornmula (I') as defined above are useful agents for the
treatnent of cardiovascul ar di sorders, such as heart failure and hyper-
tensi on. Moreover said conmpounds show affinity and inhibit the enzy-
35matic activity of the Na+, K+- ATPase. 46 Since the conpounds of the
present invention are shown to be abl4¢ to antagoni ze the nol ecul ar effects
i nduced by nanon®l ar ouabai n concentrations on the Na-KATPase, they will be
~effective the treatment of the di seases caused by the hypertensive effects
of endogenous ouabai n. 5According to a preferred enbodi ment of the
invention the the di seases caused by the hypertensive effects of endogenous
ouabai n i ncl u@empoends of @eneara formytaH)owhere Ritaosbid) indtewpendentlyol ycystic
renal di sease,(APBIRRI SRR RIMRERIGH ALERE QA! Behdngnd renal

failure progression In patients wth uci n pol.ynor phi gms. O I n aut osonal
doni nant pol ybgRds ¢t dirFing; theasarboaprian) IncRRsitien Grsf itBA Ogf&r genent
are due to cekkelptonl withrRt and thedatbanagm thelosalorseoriet iRIrarefsihglei ds,
7000 ub] ect s e S pdRs Ul AgHa, BBRE oppRRIARS: BltbotL ARRNIA A Mores TR
.cause of renaR*faid Bf.ceime Al andRK thypame ¢ diferent jagp CQPR'5where 1 ui d
Lransgort ! B gﬂPt@aﬂ@ﬂ-%s ? Tt &r B"rz_srli&féatdlkpl gﬂshlﬂ,lbzcmeagnahﬁ iwi% ggn have
een descrihed in this,.patholo et...al . at ;
156: 253- 268) . CCHRBIRG Of RRpoR bl SRR R’t&ﬂk&f‘ﬁa‘répef,]"% H‘rﬁr‘}ﬁ?‘%ssrﬁ'l ui d
secretion i n ADREDinygesat@ dort sraah Ongforatativns, sud ap. for exanmple, 1995;

95: 195102) alygfd.C AR 6P RERMMIIABYORRallGARVETeSBesendd oNANQABIRC
concentrations, wiich afe simlar.to the circul ating endogenous ouabain

i .
ones, ouabai naBOURLPESQUEUINIBRINGHG proliferati on but does not affect
normal human ki dney cell growth (Nguyen AN et al. 2007; 18:46-57) . It has

been denonstr : - g}}{{]ﬁ iyl ' rali i by
binding to th@@ﬁ%ﬁ%’fg vr\ﬁetgﬁ ﬁl g %f(W’_r]i@tt}g%ﬁ%#gF%Aﬁjép ’eﬁdnefé)%%ﬁ%ﬁtg%ti vati on
of the MEK- ERRTSERAAy Okbuyksn phe Bendsg .—2bek}na§!e4@rg?9 atPpdadostpsia is a
p?]E entigl devgisha bmgued&wOld?fnleoékewpﬁrWirna‘3cund fhep:faﬁ@ﬁﬂl’a?:ymfiﬁrpol&hi clh anf .
effective treatnment .is gstill. |acking., ey at . rc i els o
cardenol i des g’ﬁ& @d% iRefl%Tei 8%15?%§9%§%e§ﬁ1 }4%6%?%;8%8#%6%%6@6&{”}%% _%Vpati ent's
and in rat nogeheradformmaadibeskereRbpad iR, brngtR%and R the spmerny dif-999;

17:1179- 1187; f&eav.oseHEL bg' trediieht B HyR6xy148306 a8 the Flde Wighaidr CD et
al. Am J Nephtol 996; :

. 16:529- 47 531) . The .data_.avail abl.e suggest t hat
in preecl anpsi% Bf ]er%ﬁle(lf %Isﬁénﬁu%}bﬁég?\’f‘ixﬁ‘f}ﬁ8 gebf%-er{ph?%aetei ®bi tors
| ead t20 vasoceolseni csudn asd ddaingnabetralyysofuasi od, 2 Yimeiyoryetahne,Am J
Nephrol . 2005, 4Rand0etRatbl; NRCERdHylfbPadmidy, SPaek fdrCfedd nlifheb] nd) have
been proved to re- i

at a temperature ranging from 0 °C and the reflux temperature. The
reaction can be carried out in the presence of a base, such as sodium or
potassium hydroxide, sodium or potassium carbonate, sodium or potas-
25 sium hydrogencarbonate, or of an acid, such as hydrochloric acid, hy-
drobromic acid, acetic acid, or of a salt, such as sodium or potassiium
acetate, sodium or potassium phosphate, disodium or dipotassium hy-

drogenphosphate, sodium or potassium dihydrogenphosphate.

30 Compounds of general formula (II), where R3 and R%, independently,
' are CN, when the bonds == linking the carbon atom in position 6 of
the androstane skeleton with R? and the carbon atom in position 7 with

R4 are single bonds, can be obtained from compounds of general for-

_ mula (II) where where R? and R* are oxygen, with the meaning of keto

35 groups, -being R? and R the same or different, where the bonds ==



5duce bl ood pressure and increase natriuresis in preeclanptic patients
(Pul'len MA al.JPET 2004; 310:319-325). d onerul oscl erosi s-associ at ed
proteinuria is due to an inpairnment of the slit-pore structure fornmed by
t he podocyte foot-processes in the glomerulus. In particular, slit
di aphragm proteins such as nephrin, ¥ Z01, podocyn, synaptopodin and
others, in addition to their structural functions participate in comon
signal i ng pathways regul ated by Fyn a tyrosin kinase of the Src fanily
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according to tie spirexsigane, whenttherbongat Jf nlinkingedet cashen shemmRcBR caI |y

accept abl e vehigl € oPEh&¥RERsBMe @L&@@nthth Rah@n@emé h’@rboﬁgaftﬂfﬂ ﬁnposﬁ_hey may
be par tf cul arly uselil, €03 WAL 12980 S e’ MR 0 cinflouRl BT ST 0
general formula (II) where R and R* are CR!3R!4, where R!3 and R4
are hydrogen, being R3 and R4 the same or different, where the bonds
== linking the carbon atom in position 6 of the androstane skeleton
with R3 and the carbon atom in position 7 with R4 are double bonds,

35 and the symbols == in positions 4-5; 5-6, and 6-7 are single bonds,



25agents, suspension agents and emnul sifying agents.. The foll ow ng exanpl es
further illustrate the invention. Exanple 1 30 (E)

3- (4- Pi peridyl)oxyi m noandr ost ane-6, 17-di one hydrochl ori de (I1-aa) To a
sol uti on of 4-piperidyloxyam ne di hydrochloride (Ill1-a, Prepn. 1, 100 ny)
and Na2HPO4 12 H20 (380 ng) in wated2(1.6 nlL), a solution 350f
androstane-3,6,17-trione (160 ng) in THF (3.2-n) was added. After 49 2
hours at roomtenperature, NaCl (150 ng) was added and stirred for 15 min.
The m xture was extracted with THF (2 x 2 nL) and the conbi ned organic
phases were washed with brine (3 x 3 nL), dried over Na2SO4 and evapor at ed
to dryness. Twithr@sd ofithensengpuotsi feiperteldyinflitasatuse ¢ sund vouctiphy, 18h02,

CLRCLZ: NEOH NG kol pEOGD8iREASHS ERESLEBELGOREE MMk inE DAc ves

added. After was co cted’ b ILltration to

gi ve the titl Bexpdyhalate neraht ai’&@ch% peﬁﬁ%tlc ac1d gr qgseme%gm&l eRRBO416, ppm

fromTMVS): 8 Sd8mBydrokide indackionifide. 1), 3.15-2.90 (5H, m), 2.60-1.10

(23H, , 0.79 (3H, s), 100.78 (3H, s). Exanple 2 (E 2)

- 3-(3-AZeti di nyl ) oxvi m noandr ost ane-6, 17-di one fumarate (1-ab)  15Fol | owi ng
the procedur eCamnonnge®f igenexalnformula 4HY, whare Rigpnd &% miependently,

?lrf)lstgne; 6, dre Eﬁﬂéﬁiﬁrdx@@xﬁ{&ﬂ%}@?&bx{&aﬁthﬂkﬂ@tQPéY@Ii‘bdileaddrhMﬁ(rjm? or1 i de
repn e | al ne ,
b0% o5 & uni tigh 6,5 the Bdrokfime sl R g e R Bod Bt onEhdst 18
(2H, s), 4. 87tionH wijh Re. a0 gingle bohdls,an be HdtAined f@qrgwormmnndsoofm (6H,

S). Exgpl e 3general formulQaE()[I)?’wh[al?é Ré Rak ﬁyrlhﬁlaféhdl%'tiy, are O with the
oxyi m noandr oSt ane- tion of

i one ochlo a
3-(RS) - pyrrol Ptﬁaﬁw%ﬁég?ﬁor%m&?ﬁyﬂ }tfv‘rzb%g( Tl heﬁ%% féwar o1 $3% ) and
andr ost ane- 3, & pdsitivndhehe48flrogthne rsk'éH’e'on with R3 and the carbon atom in

position 7 with R4 are double bonds, being R3 and R* the same or dif-
ferent, and the symbols == in positions 4-5, 5-6, and 6-7 are single

15 bonds, with one of the reagents reported in literature for such reac-
tions, such as, for example trimethyléulfonium iodide or trimefhylsul-
foxonium iodide in the presence of a base, such as sodium hydride, so- -
dium methoxide, potassium tert-butoxide.

20 Compounds of general formula (II), where R3 and R4, independently,
are spiroéyclopropane, when the bonds == linking the carbon atom in
position 6 of the androstane skeleton with R3 and the carbon atom in
position 7 with R4 are single bonds, can be obtained from compounds of

_ general formula (II) where R? and R* are CR!*R!4, where R!? and R4

25 are hydrogen, being R3 and R4 the same or different, where the bonds
== linking the carbon atom in position 6 of the androstane skeleton
with R2 and the carbon atom in position 7 with R4 are double bonds,
and the symbols = in positions 4-5, 5-6, and 6-7 are single bonds,
with one of the reagents reported in literature for such reactions, such

30 as, for example, dilodomethane and diethyltin or tin-copper alloy.

"Compounds of general formula (II) where R is C2-Cs acyl group, when
the bond = in position 17 of the androstane skeleton is a single bond,
can be obtained from compounds of general formula (II) where R5 is
35 hydrogen, with one of the methods reported in literature for such reac-



ter (2/1, 27 m.) was stirred for 30 min. NaCl was added and stirred till 30
the two phases separated. After extraction of the aqueous |ayer wth THF,

t he conbi ned organi ¢ phases were washed with brine, dried and evapor at ed.
The crude was purified by flash chromat ography (Si 02, CH2C12: MeOH: NH3
9:1:0.1). To the concentrated fracti @ds 5M HCl in Et 0Ac was added. After
dilution with Et20, the solid was collected by 35filtration to give the
title conpound |-ac (464 ng, 60% . 111-NWR (300 50 MHz, DMSO d6, ppm from
TMB): 8 9.59 (1H, bb), 9.41 (1H, bb), 4.74 (1H, m, 3.80-2.90 (511, m,
2.60-1.20 (21H, m, 0.78 (611, s). Exanple 4 5 (E 2) 3- f3-

(S) - Pvrrol i di tivhs,eaehmisn fanekaosplanky réactivn witbhnmnipoimos if g@eneel (for-ad)

Fol | owi ng t he C ' ' 4 ' - 10
drost ane- 3, 6, Ifll;{lfgr%ﬁg(%re&( %g%@%;ggg%%{gg%q % ﬁ??ﬁ?‘gﬁ% SR T PEBAN '

, 3 - oxyam ne_
di hydr ochl or i Sensing reagenprsugh dsq N, Nsdicyglohexylgagh Péllé%ury%cﬁﬁn}ml-ﬂ'% was
obt ai ned as adithéthglaalrnopropydvatbelithidde yiireshla@idgorsClan PAICITHr washi ng

of the resid i D i | i 119 300 Mz,
DVBSO- d6§, e;bmufpy%9ﬁﬁ§§‘8€§n$$§§f°§)?ﬂ?£ gﬁé@%ﬁ%ﬁ Qﬂbr@%ié@f .90 (511,
m, 2.60- 1. 20cq b, treytedoprayiqusiy with SQClgPOSHy, BEls, préieppldy gn the
(E, 2) 3- f3-(Rebréd of h Basy, duchxad, Fonegdidples kodier of pbassilird 1 drox-

hydr ochl 020ri d | ~ae Fol l.owi ng the procedure described in le 1 and
starting fr orﬁ‘%nfsoﬂ’r"détognggtﬁ,s%}lfg-cﬂ o&qge,(ﬁ?%gwnggr Qﬂ_ﬁf’ssmn_l .hyﬁégéﬁ?

3- (R) - pyrr ol i canbphetey sriethylaimbyed pyridime, oridddinidthyleaninprigpiding, 0. 58g), the
title gpnpound | -ae was obtained 25 as a white solid fromthe crude after

o 0955 117 CommRopagD AHEReENICISaRIE i FREHR ThE Taeang. cere B 4 72
(1H, m, 3.35syb88 RSH?, Ry, R2af0- ¥ Have2bemeaningd défin¢d dbovesynd Z0Exanpl e
?l (5 ) 3- 13- (R nfctlop@h bfic v Sxigh RRARIR AR PRGy P gidkis AR D WtRRRA! Or i de
from compounds of general formula (IT) where Q is hydroxy, with one
15 of the methods reported in literature for such reactions, such as, for
example, by reaction with thiocarboxylic acids, such as thioacetic acid,
in the presence of diethyl or diisopropyl azodicarboxylate and tributyl-
phosphine or triphenylphosphine, followed by cleavage of the thioester
group with ammonia, sodium methanethiolate or propanethiolate.
20
| Compounds of general formula (II) where Q is NHR8, where the sym-
bols R2, R3, R4, R5, R8, and == have the meanings defined above and Z
‘is hydrogen, can be obtained from compounds of general formula (II)
where Q and Z represent together a keto group (=0), when the symbols
25 w~ are taken together with the meaning of double bond, with one of the
methods reported in literature for such reactions, such as, for example,
by reaction with compounds of general formula NH:R8 in the presence
of a reducing agent, such as, for example, sodium borohydride or so-
dium cyanoborohydride at the appropriate pH.
30 |
Compounds of general formula (II) where Q is NHR8, where the sym-
bols R2, R3, R4, R5, and == have the meanings defined above, R8 is hy-
drogen and Z is hydrogen, can be obtained from compounds of general
formula (II) where Q and Z represent together a keto group (=0), when
35 the symbols w are taken together with the meaning of double bond,



51 (E,2) 3- [3- (R -Pyrrolidinyl] oxyim noandrostane- 6,17- dione

hydrochl oride (I-ac, Exanple 5, 650 ng) was suspended in Et0Ac (150 nL) and
stirred for 3 hrs. After filtration, the procedure was repeated on the
solid to give the title conpound I-af (300 ng, 46% as a white solid. 1H
5NVMR (300 MHz, DWVMSO-d6, ppmfrom TVSps 8 9.20 (2H, bb), 4.74 (1H m,
3.30-2.90 (511, m, 2.60-1.20 (2111, m, 0.79 (3H, s), 0.78 (3H, s).
Exanple 7 10(2) -3-13'- (R -Pyrrolidinvlloxvimnoandrost a ne- 6,17- dione
hydrochloride .(Ug). The nother liquor of the first filtration reported in
Exanple 6, was evaporated to dryness. The residue was dissolved in EtOH,
filtrated on witdhr coabf dredmebleodsi tepozted iaviiteoatatre doit sudy yaaetions,ughve t he

titl 1 0,038 300
I\/:—IZ eDI(\:/an4 ésfncjfm%r}#a_r (%g rdHit oA with a&)nﬁ)d’t‘m dis€of? @fal M’l“ng%ﬁ?)( 15 (6H

.2 21 75
m, 3.10 (111HQ)Hzs0give mom f%Eg‘S’e& i’ydf(?dtliteim “ﬁ%h ade% ipgpgent) o 75
(3H, s). 20EX§uTHH Qs ot Exdinpke, sban(rR)mF?:gtr albhelj tiyhium aluminumhydride, =
met hoxvy m noanfb%%iﬁ?%eeggm%ﬁ oq)eggemgé/aqrcg%.l& g@h SL‘f%P)exa%%'fé)lﬁtol”Hng the

pr ocedur e descr start
dr ost ane- 3, 6, QIYRﬂfleNéC](QlOO ng) and 2- [(R)- pyrrol i d| nyl ] met hoxyani ne
di hydrochloride (II11-f, Prepn. 6, 150 ng) the title conpound |-ah was

0
O
3.30-2.90 (3HR2nR3, B¢, G, 2nd0 =T 2Baye .@e n@eamngsadpﬁ@gd a -

10 - drogen, can be obtained from compounds of general formula (II) where
Q and Z represent together a keto group (=0), when the symbols
are taken together with the meaning of double bond, with one of the
methods reported in literature for such reactions, such as, for example,
by reaction with methoxymethyl triphenylphosphonium chloride in the

15 presence of a strong base, such as, for example, sodium hydride or po-
tassium tert-butoxide, followed by acidic hydrolysis of the intermediate
methyl enolether; by reaction with trimethylsulfonium iodide or .
trimethylsulfoxonium iodide in the presence of a base, such as sodium
hydride, sodium methoxide, potassium tert-butoxide followed by

20 - treatment with boron trifluoride etherate; by reaction with methyl-
triphenylphosphonium iodide in the presence of a base, such as sodium
hydride, sodium methoxide, potassium tert-butoxide, to give the me-
thylene derivative, which on treatment with borane and sodium perbo-
rate or alkaline hydrogen peroxide gives the hydroxymethyl' derivative,

25 which can be oxidized to the desired carboxaldehyde with one of the re-
agents reported in literature for such oxidations, such as, for example,
1odoxybenzoic acfd, ‘Dess-Martin periodinane, oxalyl chloride and
triethylamine, CrOszin pyridine or in sulfuric acid and acetone, pyridin-
ium chlorochromate, pyridinium dichromate.

30
Compounds of -general formula (II) where Q is hydroxy, where the
symbols R2, R3, R4, R5, and == have the meanings defined above and Z
is C1-Cg straight or branched alkyl group can be obtained from com-
pounds of general formula (IT) where Q and Z represent together a keto

35 group (=0), when the symbols ~ are taken together with the meaning



Fol l owi ng the procedure described in Exanple 1 and starting from

- androstane-3,6, 17-trione (208 ng) and 2- [(S)-pyrrolidinyl]nethoxyam ne

di hydrochloride (Il1l-g, Prepn. 7, 130 ng), the title conmpound I-al was
obtained (172 ngy, 55%, as a white solid. 1-11-NWR (300 WHz, DMSO- 5( 16,
ppmfrom TM5): 69.56 (1H, bb), 8.75(#8, bb), 4.11 (2H m, 3.68 (111, m,
3.30-2.90 (3H, m, 2.60-1.20 (23H, m, 0.79 (6H, s). Exanple 10 10(E)

3-13' - (R S) - Pi peri di nyl | oxvi m noandr ost.ane- 6, 17-di one hydrochl o- ride
(I-ai). Followng the procedure described in Exanple 1 and starting from
an- drostane-3,6,17-trione (100 ng) and 3-(RS)-piperidinyl oxyam ne di hy-
drochl ori de (ol deuhle Boegnwith, orsOofitiie, metimdsireperted im diterh tiireaforwmshobt ai ned

110 , 769 TNVS 8

(8. 68 ?gH, bb/% ré%itl TML{E‘E aé;) k‘drqexg%;p;l %ég\%ﬁgnWh a8t o@ﬁd (?%%hfefzﬂm, 0 79 -

(6H, s). 20Ex - Ce( B\JetT where Met 1s a metal atom and 18 nothlng,

El?’ (k )S) (1I :\/Ehblbélgmwrrraoﬂiffbrauﬂ bl momgaﬂémhhgnm T};elaxldaﬁm sbytdrafc h:c ori de
-a Foll o ur c ' :

an- osst ane- ?‘%Eaf% ?'Pa(%nagg%légcg%§ %dﬁdeg%%@f%i‘% Iliy]lvj% yi rM i ?ﬁ& o;gg]m

25 rre di hydro@ﬁl@)rlde (I'11-i, Prepn. 9, 62 ng), the title compound I-ak was
obtained (65 ng, 45 %9 as a white powder. 1-11-NMR (300 IVHz, DVBO d6, ppm

from TMVS): 6 . 70-4, b, 1H) 2 '
2.50-1.20 (m %‘ﬁf"m 358 gEEemélﬁ?rmBP%g%{ %’?‘eg‘?r-rl)b ]gg%rrﬁ‘ﬁbe éihe Wror ) ou ng
t he procedur ebdedt’ R3eB,iRP, Bxdniit ehdveatie meaninigsglefinehabove, R is hy-
andr osfpane- 3, érdg%nta{d@ms 348, éme)lgﬁﬂér ﬁré&e&%ﬂ@ﬁt%} hbrexﬁmldb%ﬁﬁéaoxyam ne
di hydrochl ori (rnr- retp 190 n&)[ @{ﬂ e .conpouy was
obtai ned (384 rﬁﬁl ccslsm)en SHigemeg iforraplaoWlhe ig pyglr ?13% %Hz
DVSO- d6, ppm theoometMu)s répoftenl/in IhH;ram)I;e for Hch hielactnkui)s,, such as, for ex-

ample, by reaction with hydrocyanic acid in the presence of a strong

acid such as, for example, sulfuric acid, followed by hydrolysis of the

15 intermediate formamide.

Compounds of general formula (IIT) — (XV) are commercially available
or can be prepared from commercially available compounds by stan-
_ dard procedures.
20 |
In all said transformations, any interfering reactive group can be pro-
tected and then deprotectéd according to well established procedures
described in organic chémistry (see for example: T. W. Greene and P.
G. M. Wuts “Protective Groups in Organic Synthesis”, J. Wiley & Sons,
25— Inc., 8rd Ed., 1999) and well known to those skilled in the art.

All said transformations are only examples of well established proce-

dures described in organic chemistry (see for example: J. March “Ad-

vanced Organic Chemistry”, J. Wiley & Sons, Inc., 4t Ed., 1992) and
30 well known to those skilled in the art.

The compounds of formula (I) as defined above are useful agents for the
- treatment of cardiovascular disorders, such as heart failure and hyper-
tension. Moreover said compounds show affinity and inhibit the enzy-

35 matic activity of the Nat K+-ATPase.



2.60-1.00 (25H, m, 2.19 (3H, s), 0.78 (3H, s), 0.76 (3H, s). Exanple 13
10(E, 2) 3-(3-(R) -Pyrrolidi nyboxvi m no- 5a- hvdr oxyandr ost ane- 17- one

hem fumarate (l-anm) Prepared in 65%yield as described in Exanple 1 and
starting from 5a- hydroxyandrostane-3,17-trione (ll-aa, Prepn. 11) and
3-(R) - 15 pyrrolidinyl oxyam ne di hydswechl oride (I11-e, Prepn. 5). The crude
product was purified by flash chronmatography (Si 02, CHCL3/ MeOH 26% NH4OH '
90/10/0.1). To the concentrated fractions a stoichionmetric anount of
fumaric acid in MeOH was added. After addition of a 1/1 m xture of _

Et OAc/ Et 20, the precipitate was filtered to give 20 the title conpound

| -am 1H NVR $3020 thklronipidBRdd ®f the mrésant ifik)tior8 age 6BowBHp Hebable@o38 (211,
?)1’ 5? i01s§ 1H, aé%gfﬁl 5th(e0xr§>técbl§ r e#ec@@ 1£19t81<5543 b§)7nan%mﬁa11 099b£1%73c;|n a?pl 60137
(E, 2) 3-13- (onirgiensopn ahﬂﬂa Kéif}’aﬁ% %1-986{’5”';111)/]69 Gé%mfré’@ttéﬁa nleP

“hydr ochl ori detHd digegses 3aTedd ytghihatqishecesces dbatddgeadus auaE)@afrpI e 1 and
starting from 6a- hydroxyandrostane-3, 17-di one (278 ng) and

3-(R)-pyrrolidboyimeyam @@emmadérﬁsmﬂérﬁ%f(thb |m€‘entf’d’ri3ﬂ{b the dibB&sddy) , the

title conpound |- ai_ne t.h d ft
evapor at |m;n o?a‘ﬁqa%&mgé%gﬂﬁeré?nﬁlﬁ% effa‘éqso‘lfe ogﬁnﬁsd&&rgc?ﬁflgflﬁluﬁ e]‘i‘%% E’[ OH
“and filtrati onaBGERTE prygregHiof in itdivEn{1300nivient pokBPsE6 ;t‘elmirﬂlﬁ%tﬂm TMB): 6
g ég 0520( 2;1@%{[)3 E}e&?a—xﬁgu% ért\@asﬁ)ﬁ'ﬂ’ndgﬂmténﬁﬁaéanggre%lggfaigre Exanpl e
15 5 (E ,2) BIOE3*S{Y) HPWtrl%‘Ftisd’Y IaFISB%‘lHﬂ Y\‘B"Wﬁs ,droxyandrbst an- 17-one
hydrochl ori de (Lao) Follow ng the procedure described in Exanple 1 and
startig from 6a- N

In autosomal dominant polycystic renal disease (ADPKD), cyst forma-
tion 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
15 represents the first genetic cause of renal failure. Renal Na-K ATPase
is essential for ion and fluid transport in ADPKD cells and its misloca-
tion and function alteration have been described in this pathology (Wil-
son PD et al. Am J Pathol 2000; 156:253-268). Ouabain, the inhibitor of
‘the Na-KATPase, inhibits fluid secretion in ADPKD cysts (Grantham
20 JJ et al. I Clin. Invest. 1995; 95:195-202) at micromolar concentrations,
conversely, at nanomolar concentrations, which are similar to the circu-
lating endogenous ouabain ones, ouabam stimulates ADPKD cell pro-
liferation but does not affect normal “human k1dney cell growth
(Nguyen AN et al. 2007; 18:46-57) . It has been demonstrated that oua-
25 bain stimulates ADPKD prohferatmn by bmdmg to the Na-KATPase
with high affinity and tr1gger1ng the activation of the MEK-ERK path
way (Nguyen AN et al. 2007; 18:46-57).

Preeclampsia is a potential devastating disorder of hypertension in
pregnancy for which an effective treatment is ‘still lacking. Elevated -
30 circulating levels of cardenolides and bufodienolides have been re-
ported in preeclamptic patients and in rat models of the disease (Lo-
patin 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-



hydr oxyandr ost ane- 3, 17-di one (209 ng) and 3-(S)-pyrrolidinyl oxyanmi- 10 ne
di hydrochloride (Il1l1-d, Prepn. 4, 120 ng), the title conpound |-ao was
obtained as a white solid fromthe crude after evaporation of THF, washing
of the residue with EtOAc/5% EtOH and filtration (204 ng, 70% . 111-NWR
(300 MHz, DMSO-d6, ppmfrom TMS): 8 9713 (211, bb), 4.72 (111, n), 4.54
(1H, d), 3.50-2.90 (6H, m, 2.60-0.60 (21H, nm, 0.86 15(1.5H, s), 0.85

" (1.5H, s), 0.77 (311, s). Exanple 16 (E, 2) 3- -
f3-(R) -Pyrrolidinylloxyimno-17-oxoandrostane-6a-vl nitrate 20hydrochl ori de
(l-ar) Prepared in 41%yield as described in Exanple 1 starting from3, 17-
di oxoandr ost ahd1)6Thy dati tavaileblel duggbst fragpn.prég)lampdia elevated plasma

?I\»/;é R Py 3|6i Qagg;rxhh ) g%ﬁgr @E)I\@i-gygw%eé ‘Px%}iii@&ofbé hala‘(iet}og\Pé('s?E’Jhstﬁ):ti(A)fﬂ%}H(NTH( 32;3 |
253. 40-2. 90 ( BILSRRNt hyperigngion Q%Hﬁﬁ)e,t’ elb &(ifﬁﬂ?hﬂé’rz 2@353825(¢§?%H, s),
30(82 (Z ;%H, 12) ( 5fﬂ)ambar.t_l37,_Digolxin-spec_ific ng (Digibind) have been proved to re- :

, - - - r - - - .
‘hydrochl ori de ?@é{ od ﬂr%ﬂéjre e&gg@?ﬁs%gﬁiﬁéﬁq& eeg%rl gcdﬁlz%%arrpl el
starting fronf H&&WP%W&%QQ 3Hu319-825Hi one (I'l-ac, Prepn. 13) and

3-(R)- 35pyrrolidinyl oxyam ne di hydrochloride (111-e, Prepn. 5). 1H NWR
(300 55 MHz, GhwBerdescleyosisfasepdiTivs) pradeimugia {2 Hue Bp)an Ampgirngergidf, ),

4.81 (0.5H, b§ﬁe sﬁt-?;éré js%ctt@e fo‘l‘n@g ﬁ}jt%’e ﬁadocﬁ@%(ﬁzﬂi’océ&es 3n 5@r0. 88
(26H, m, O. 77‘()&%%%1 S)y 0.76 (13H, it) ... bExanpl e BH}(T‘E, hri
Z) 3- 1- 3- (R) - Pglomrializs, oy gavticHlan . gLt ﬂwﬁ’gﬁgﬁe?ﬁ‘%}? dFodt 45- eRbring, o
22/2: '?ICII’-IU o][ |r geZOIl; podlocyhDEphaysepodint dred ptieeednr #ddigsn rto beiri striotang eli aggo
o) and 3 (R BoLea HND DAk cei, SRasng Srh Ay ramege S8R o,
my), the titlé é’éﬁi}é}uhﬂlalseaﬁf %%%tfapﬂlé’d 1asgs \ihBerziag| Td J? 26%@9% crude
af t er washi ngNuiphRolE20RG 1HIRES P 1anRebddtly, at ke rokdth tige sbrifgureldf
the slit pore has been ascribed to beta adducin, a cytoskeletal protein
15 under the control of Fyn (Gotoh H BBRC 2006; 346:600-605; Shima T
et al. JBC 2001; 276: 42233-42240). Adducin polymorphisms joint to
that of ACE have been found associated to impaired renal function in '
" European and Chinese populations (Wang JG et al. J Mol Med 2004;
82:715-722; Wang JG et al. Am J Kidney Dis. 2001; 38: 1158-1168). Ro-
20 stafuroxin 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 alAm J Physiol Regul 2006;
290:R529-535; Ferrari P. et al. Med Hypothes. 2007; 68:1307-1314).

25 Moreover the compounds of the.invention possess positive inotropic
features, as shown by slow intravenous infusion in anesthetized guinea
pig according to Cerri (Cerri A. et al., . Med. Chem. 2000, 43, 2332)
and have a low toxicity when compared with standard cardiotonic ster-
oids, e.g. digoxin.

30 The pharmaceutical compositions will contain at least one compound of
Formula (I) as an active ingredient, in an amount such as to produce a
significant therapeutic effect. The compositions covered by the present
invention are entirely conventional and are obtained with methods

which are common practice in the pharmaceutical industry, such as,



15NVR (300 MHz, DMSO-d6, ppmfrom TM5): 6 9.23 (2H, bb), 4.72 (111, m,
4.37 (111, t), 3.40-2.90 (7H, nm), 2.50-0.60 (22H, m. Exanple 19 20(E, 2)
3-13-(R) -Pyrrolidinyll oxyimno-6a-nmethoxymnethyl androstane-17- one
hydrochl oride (1-as) Prepared in 60%vyield as described in Exanple 1
starting from 6a- nethoxynethyl androgBane-3, 17-di one (II-ae Prepn. 15) and
3-(R)- 25 pyrrolidinyl oxyani ne di hydrochloride (I11-e, Prepn. 5). The crude
was purified by flash chromatography (Si02, CH2Cl12: MeOH: NH3 9:1:0.1).
Fumaric acid was added to the concentrated fractions to give the title
conpound I-as (0.43 g, 60% . 1H NWR (300 MHz, DWVSO d6, ppm from TMVS):

-1-11- NVR ( 300fdvHzxanipBCslitGe iplnstratednd Mgy ing8or09 Rhgtmackiycal3Berd® (2H, s),

g 471%, 81?9 ?)2 2{1%71%0&2 gplgglz ?’uHT)N B-2iathkde é&iﬁonsh’cc&d%;lg (5(;'- 'tﬁél-]adnﬁ%u (z

E) 3-(3-(R) - pysﬁrarlpa.rﬁyr%&@q%pn&l)e e%zneafrlblaﬁwﬂal% %ﬁfm%#qa%form |
hydr ochl ori desgikalle)for Bl Usdregtdriat of iavaaiisi ddiniadsdatiomEhalastpo- bed in

Exarpley 3 and pealaLkithd LOOR-CAAANdLANANed: Mathin. (el - of

Prepn. 716, oxyam ne roc III-
Prepn. 5, 2621nggyd1em,t@trle:ashpgemh@rmﬁ@ﬂwﬁ% Ynhscentabloyeh tf:émeéﬁff@lm ed to
give a solid m Chh#@s midgs Be thatictildid isehl Hohulatidie csa)dhudams dgltered to

Joponder . 1115 ARt oRrBL BREFIBE Hishis Auipang agoss sap ity © 7 5
(0.5H, bb), 7fi8hg@gesdtd, bb), 6.92 (0.5H, bb), 6.78 (0.5H, bb), 15
10 |
In keeping with another object of the present invention, the pharma-
ceutical compositions contain at least one formula (I) compound as the
active ingredient, in an amount such as to produce a significant thera-
peutic effect without causing cardiovascular side effects. The composi-
15 tions covered by the present invention are entirely conventional and
are obtained using methods which are common practice in the pharma-
ceutical industry, such as are illustrated, for example, in Remington's
Pharmaceutical Science Handbook, Mack Pub. N.Y. —.latest edition.
According to the administration route opted for, the compositions will
20 be in solid or liquid form, suitable for oral, parenteral or intravenous
‘administration. The compositions according to the present invention
‘contain at least one pharmaceuticaﬂy acceptable vehicle or excipient
along with the active ingredient. They may be pai‘ticularly useful coad-
juvant agents in formulation, e.g. solubilising agents, dispersing
25 agents, suspension agents and emulsifying agents.

The following examples further illustrate the invention.

Example 1
30

(E) 3-(4-PiperidyDoxviminoandrostane-6.17-dione hvdrochloride (T-aa)

To a solution of 4-piperid_yloxyamine dihydrochloride (I1I-a, Prepn. 1,
. 100 mg) and Na:HPO, - 12 H20 (380 mg) in water (1.6 mL), a solution
35 of androstane-3,6,17-trione (160 mg) in THF (3.2 mL) was added. After



17-one hydrochloride (Il-au) 20By using the same reaction conditions
described in Exanple 3 and starting from

6a- net hoxycar bonyl andr ost ane- 3, 17-dione (Il-ag, Prepn. 17, 325 ng) and
3-(R) -pyrrolidinyl oxyam ne di hydrochloride (Il1l1-e, Prepn. 5, 167 ng). After
1 h the reaction mxture was extractd® with THF. The organic | ayer was
washed with brine, dried over 25 Na2SO4 and evaporated to dryness. The
resulting solid was washed with Et20 and centrifuged to give, after drying,
the title conpound I-au (326 ng, 74% as a white powder. 1H NWVR (300 MHz,
DMVS0- 16, ppmfrom TMS): 8 8.88 (2H, bb), 4.72 (1H, m, 3.61 (1.5H, s), 3.60
(1.5H, s), 3.3hoBro5t febrh teppeatQse, MaCGH15MmegPwad aGed bipd mfixred] #8- 0. 70
30(22H m, 01%11411351@ uré)w%Q aa&%ra%f’éd %ivh @H%8(z( b mB) anfPRERbmH-22 57

Fol | om ng the praoce escrib qa 1 starti n% from 6-

(E) - hydr oxyi an@QrRT€6§{CaR]éaS§51Wel&i waghg iwvéh riBe 35D, 8gedyerand
3-(R)-pyrroli Nlarj@ﬂ)onyiamwa@ofhtb&dbahbhegs dme(fdsidm; whs quirifidel, b $ldshy) , t he
title npound | - e f I tion from
THE (408 mo. o ip R "%ﬁﬁcf"a}ifs@*ﬁ%@ ol gl Ton ke @ni% 56 (0. 54
s), 10.52 (0.wated fpctigny |CF1 ip#3tOAL was ei&q A#er dilutaors Wh

2.50- 1. 00 (20the $8lid Wad Bolldetbd by filtex€ibRlte gz thbQitlé&Eordpound I-aa (140

r3-(11)-PYrrolidi rosta 17- (I-aw)
Prepared in 8%% f’Bgﬂ)d @?XM?S@%W%P ep%n ? ég@%@&fﬁ
met hyl andr ost bine4.87 (IH, di)oAd 5(2.00 P, PrjeFr60- 19P @ﬁlﬂ m), 0.79 (3H, s),

- 3-(R) -fyrroligizay (gﬂxggm ne di hydrochloride (I1ll-e, Prepn. 5). The crude
product was purified by flash chro ogr ap (Si 02, CHC12/ MeOH 26% NHACH
90/10/1). To the concentrated fracti L oi. chionmetric anount of fumaric
acid in MeOH was added.. After addition of a.1/1 m xture of 20 EtOAc/Et 20,
the precipita 3t A ki A6 mpeund | -aw.
11-1-NME (300 . ) ) , (2H, m,
4.70 (1H, m, 3. 30-2. 90 (5H m, 2.45-0.60 (22H, m, O0.88 (311,' s), 0.81

(3H, s)s5 0. 77F6BadwingShhe ]ZﬁEé(dimél desédibed (i ExAmpld-1(43)d Byartiolgi fedrmydr-

i mi no- 6a- hyl d
T0% yi o1 ae AESLNG I Rl R Rieb mef Ao B LIAADE b b aralig PROCC 1
3,17- dione (ridedlll-by Bpnpnlg) 580 dng) (th?-tﬁ‘}ﬁr ﬁ@npwm@ﬂ@@wﬂs@talne
di hydrochl ori geo{ kl Bo®) aPaepRite 3dlid. TFENNRAS00 MHICOMEO-d] ppalfved i n H20

and” (1 ecze-tr e Fo oLy U LTS, BomoUn) Ve (08 W a0 90

ppm from TMB)
' 20 m), 0.79 (6H, s).

Examp- le 3

(E) 3-[3-(RS)-Pyrrolidinylloxyiminoandrostane-6.17-dione _hydrochlo- -
25 ride (I-ac)

A solution of 3-(RS)-pyrrolidinyloxyamine dihydrochloride (III-c,
Prepn. 3, 227 mg) and androstane-3,6,17-trione (495 mg) in THF : wa-
ter (2/1, 27 mL) was stirred for 30 min. NaCl was added and stirred till
30 the two phases separated. After extraction of the aqueous layer with
THF, the combined organic phases were washed with brine, dried and
evaporated. The crude was purified by flash chromatography (SiOs,
CH:Cl2:MeOH:NH3 9:1:0.1). To the concentrated fractions 5M HCI in
EtOAc was added. After dilution with Ets0, the solid was collected by
35 filtration to give the title compound I-ac (464 mg, 60%). :H-NMR (300



58 m, 3.30-3.02 (5H, m, 2.45-0.56 (22H, m, 0.87 (3H, m, 0.84 (3H s),
0.78 (3H, s). Exanple 25 5 (E. 2) '
3-13-(R)-Pyrrolidinyl | oxyi m no-6a-f or manm doandr ost ane- 17- one hydrochl ori de
(l-ay) Prepared in 70% yield as described in Exanple 1 starting from 6a-
10 formam doandr ost ane-3,17-dione (I158aj, Prepn. 20) and 3-(R)- :
pyrrolidinyl oxyam ne di hydrochloride (life, Prepn. 5). The crude product
was di ssolved in H20 and freeze-dried to give the title conpound |-ay.

1H NVR (300 MHz, DMSO-d6, ppmfrom TMS): 6 9.38 (3H, bb), 8.42-7.50 (2H,
m, 4.76 (0.5H, nm), 4.71 (0.5H, m, 3.72 (1H, m), 153.29-2.93 (5H, m,
2.44-0. 61 (21MHz) DMS®de, ppiaHrom) TMB)93 9.49 §HI, dp), W4T 1H3Mb),s3.74Exanpl e

26 20(E, 2 r I

oxyi m no- 6-di @l uor drre%@ g 5Hj gtee(l)nl %9 (2ughlen)h(3)/'gr8(§gﬁf %)r'i de (1-az)
Prepared in 71%yvyield as descrlbed in Exanple 1 starting from 6-

di fl uor onet hyl eneandr ost ane- 3, 17- di darhple-£k, Prepn. 21) and 3-(R)- 25
pyrr ol |5d| nyl oxyam ne di hydrochloride (Il1l-e, Prepn. 5). The crude product
was triturated vvlth EtOAc 1H NWR (300 MHz, DMBSO-d6, ppmfrom TM5): 6 9.10
(2H, bb), 4.70 S)-Bypipligigd] gxsimingandpostgne-6, 15 wnel-lhvdrochjlp_gg (3H,

s), 0.78 (3H, ng)ggl gQanrrpl e 27 (Z, E)
3-(3-(R) - Pyrroltdrnyl oxyi m no) - 6-(spirocycl opro-pane) andr ost anel7-one

hydrochl ori de (1-ba) 59
Following the procedure described in Example 1 and starting from an-

10 drostane-3,6,17-trione (605 mg) and 3-(S)-pyrrolidinyloxyamine dihy-
drochloride (III-d, Prepn. 4, 350 mg), the title compound I-ad was ob-
tained as a white solid from the crude after evaporation of THF, wash-
ing of the residue with EtOAc, and filtration (653 mg, 78%). 'H-NMR
(300 MHz, DMSO-ds, ppm from TMS): §9.23 (2H, bb), 4.74 (1H, m),

15 3.30-2.90 (5H, m), 2.60-1.20 (21H, m), 0.79 (3H, s), 0.78 (3H, s).

Example 5

(E.Z) 3-[3-(R)-Pvrrolidinvlloxviminoandrostane-6,17-dione hydrochlo-
20  ride (I-ae)

Following the procedure described in Example 1 and starting from an-
drostane-3,6,17-trione (1.00 g) and 3-(R)-pyrrolidinyloxyamine dihydro-
chloride (III-e, Prepn. 5, 0.58g), the title compound I-ae was obtained

25 ~as a white solid from the crude after evaporation of THF, washing of
the residue with EtOAc, and filtration (1.00 g, 72%). 'H-NMR (300
MHz, DMSO-ds, ppm from TMS): 8§ 9.20 (2H, bb), 4.74 (1H, m), 3.35-
2.90 (6H, m), 2.60-1.20 (21H, m), 0.79 (6H, s).

30 | Example 6

(E) 3-[3-(R)-Pvrrolidinvl]oxviminoandrostane—G,17-dione hvdrochloride

(L-af)



Prepared in 91%vyield as described in Exanple 1 starting 6-

(spirocycl opr opane) androst ane- 3, 17-dione (Il-al, Prepn. 22) and 3-(R)-
pyrrolidinyl oxyam ne di hydrochloride (Il1l-e, Prepn. 5). The conbi ned

organi c extracts were dried over Na2SO4, filtered and evaporated to 5
dryness to give title conpound |-ba. 58-11-NVR (300 MHz, DMSO- d6, ppm from
TVMS): 6 9.02 (2H, bb), 4.72 (1H, m, 3.30-3.04 (4H, m, 2.98 (0.5H, :
2.63 (0.511, m, 2.43-0.71 (21H, m, 0.96 (1.5H, s), 0.95 (1.5H, s), 0.79
(3H, s), 0.52 (1H, m, 0.43 (1H, m, 0.25 (1H, m, 0.10 (1H, m. 10Exanple
28 (E.Z) 3- 3" -(R-Pyrrolidinyll oxyimno-6a-ethynyl androstane-17-one

hydr ochl ori de(K,2) bB)[3- (RﬁngHodm&mw]mdyhnmamddmtendéslﬂr-dioad hydEochbpl e 1. and

starting fro [ I me 80 rrg)
and 3-(R)- p%?%l(lgihagt%hs}gﬁ g rochsl ﬁ&gde(dﬁm reangé nd ,
the title conpdwned l’b?th\hsAfSBI :ﬁlihﬁré opy dlze pgoc @G VRS EenRRte OBd\hﬁer 111-
ISIN?I?O(;OOON(F% seNBES gife tﬁ@lﬂ”itfer@lméﬂ'd‘vﬁbd I-ﬁf&(ﬁﬁm(g?%%bb%av@hﬁg s?lldH 1HZOrr; 0 79

s :
(3H S)59 %@5&593\?@02@4% de o £3nSAMS): 313 06 on Ob)! 4l7 @'

-(R) - Pyrrm)l 8i3Ay3-POKIHL o2 88-1(20 (AT ory & T (BFhrir b 38 49K 9)17- one
hydrochl oride (lI-bc) Followi ng the procedure described in Exanple 1 and .
starting from 6a- (2-hydroxyethyl )aﬁrostg&g-& 17-dione (ll-an , Prepn. 24,
310 nmg) 30 and -(R)-pyrrolidinyl oxy ydrochloride (l111-e, Prepn. 5,
163 ng), the title conpound |-bc was obtained (350 ng, 78 %9 as a white
powderq 111- N%@fﬁi %ﬂ?P%i?ohd%Bﬁﬁm&%mé&m ¥5)7-dfond- APddothlordd) , 4. 74
(1H,b0) -3. 20 . 3. (0.5H, m, 3.00 (0.5H m,
2.45-0: 60 (22Q_$§;, o 89 (1 5H, s) o 88 (1 5H s) 0.76 (3H, s). 60
Exanpl e 30 (fFhé)mother liquor of the first filtration reported in Example 6, was

3-(3 - (R - Pyo Lol el EbeInf (RaRbRoR A aNdS AR Atuidted oS

hydr ochl ori de rocedure scri be nple 1 and
starting frontharcp néttheﬁ}litlrﬁtﬁ@aﬁm%@%@ @y!wssarfbﬂéfe(trh& tifle @mspn. 25,
ggg mggs anﬂ 3pbiid ﬂyégC(}ZB(OllrﬂigJ 88 yaMap e arHiyelposidenr IIIANIR (308 I\Hﬂﬁ\m_ 5,
ng), t he ou = Ite
powder . 1H ngl\%‘ééo‘f ﬁ@“@%ﬁ@ﬁﬁ% %gﬂggm()’b%f‘@@f’o%‘ﬁ{’4 65- 4. 55
(bs, 1H, 3. 7¥)( 8, 10L(KHH) m) 3296 (18], m),5Hp0- 10@0L8Hom)( 8,767(3H, s), 0.75
(3H, s).

20 ' Example 8

(E.Z) 3-[2-(R)-Pyrrolidinvllmethoxyviminoandrostane-6,17-dione hvdrd-
chloride (I-ah)

25 Following the procedure described in Example 1 and starting from an-
drostane-3,6,17-trione (100 mg) and 2-[(R)-pyrrolidinyl]methoxyamine
dihydrochloride (II1-f, Prepn. 6, 150 mg), the title compound I-ah was
obtained (130 mg, 57%) as a white solid. tH-NMR (300 MHz, DMSO-ds,
ppm from TMS): 8 9.39 (1H, bb), 8.80 (1H, bb), 4.10 (2H, m), 3.70 (1H,

30 m), 3.30-2.90 (3H, m), 2.60-1.20 (23H, m), 0.79 (6H, s).

Eiample 9

(E.7Z) 3-[2-(S)-Pyrrolidinyllmethoxyiminoandrostane-6.17-dione hydro-
35 chloride (I-ai) :




2.47-1.00 (m 20H), 0.81 (s, 3H), 0.76 (s, 3H). Exanple 31 (E 2)3-13' -
(S)-Pyrrolidinyll oxvimno-6- (E)-nethoxvim noandrostane- 1517-one funarate
(I-be) Prepared in 50%yield follow ng the procedure described in Exanple
1 starting from 6-(E)-nethoxyi m noandr ost ane-3, 17-di one (Il-ao, Prepn. 25,
400 ng) and 3-(S)-pyrrolidinyl oxyam B2 di hydrochloride (111-d, 20 Prepn. 4,
210 ng). The crude product was purified by flash chromat ography (Si02,
CHC13/ MeOH 26% NH4OH 90/ 10/0.1). To the concentrated fractions the
stoichionetric amount of fumaric acid in MeOH was added. After addition of
a 1/1 mxture of EtOAc/Et20, the precipitate was filtered to give the title
conmpound | - beFaldowinghtihieeprposdiet. dektrib@b iNERaq306 1Mird stalvBOgdeompm fr om

TMB): 6.41 (s . : 7 : . 1. 5H);
330, 2000 ( 1y usRphnesS ot it (408 g anP o de Sypgicighypbidoliyint S0
32 30 61 Foflihydrerhlemde (g drepnds dpPrag) the Bileompoungd lakvast i ng from
g- ( g )E) ( met h?ﬁ&%gﬂﬂ%ﬂ%@@ﬁﬁy& dd adivBite solifl- &?WNME@@?PI 3z, :mgsmg) agd

- - -ne I r.0l | (0] | f r{.ae y n. ,
>20mg) S the. t Mo PHR dRB RS 0 2 QEL Ml RSP he 4l baed o 3 B8
freeze- dryi ng(1Fsm} 3a80-2H0Skten), 216011 RAF2EEOOVMHTY (BNBE- c16, ppm from
TMS): 6 4.80-4.60 (m 1H), 4.76 (s, 1.5H), 4.75 (s, 1.5H), 3.25-3.15 (dd,
0.5H), 3.10-0.95 (dd, 0.5H), 2.75 (hs, 3H),.2.40-1.00 25H), 0.77 (s,
3H),H)o.75 (s, 3H).( 10Exarr|1;|l)e 33 Ranitil 10 (m 250 | (s
(E 2)3-131-(R) - (1- Met hyl ) pyrrolidinyl | oxvi m no- (E) - 6- met hoxyi m no-
~androsfgane- 17;gne; pydRagNPoeHEiloxdhinoandrostane-6.17-dione hydrochlo-

ride (I-ai)

Following the procedure described in Example 1 and starting from an-
drostane-3,6,17-trione (100 mg) and 3-(RS)-piperidinyloxyamine dihy-
15 drochloride (III-h, Prepn. 8, 50 mg), the title compound I-aj was ob-
tained (110 mg, 76%) as a white solid. 1H-NMR (300 MHz, DMSO-ds,
ppm from TMS): 3 8.68 (2H, bb), 4.21 (1H, m), 3.30-2.90 (5H, m), 2.60-

1.20 (23H, m), 0.79 (6H, s).

20 ' : Example 11 |

(E.7Z)  3-[3'-(S)-(1-Methv])pyrrolidinylloxyiminoandrostane-6,17-dione
hvdrochloride (I-ak)

Following the procedure described in Example 1 and starting from an-
drostane-3,6,17-trione (100 mg) and 3-(S)-(1-methyl)pyrrolidinyloxyam-

25 ine dihydrochloride (III-i, Prepn. 9, 62 mg), the title compound I-ak
was obtained (65 mg, 45 %) as a white powder. TH-NMR (300 MHz,
DMSO-ds, ppm from TMS): § 4.70-4.60 (bb, 1H), 3.30-2.90 (m, 1H), 2.74
(s, 3H), 2.50-1.20 (m, 25H), 0.79 (s, 3H), 0.77 (s, 3H).

30 | _ Example 12

(E) 3-[3'-(R)-(1-Methyl)pyrrolidinylloxyiminoandrostane-6.1 7-dione (I-
al) )



Fol I owi ng the procedure described in Exanple 1 and starting from 6-

15(E) - met hoxyi m noandr ost ane- 3, 17-di one (IlIl-ao, Prepn. 25, 365 ny)

and3(R) - 1- net hyl - pyrrolidi nyl oxyam ne di hydrochloride (lII11-j, Prepn. 10,
208 ng), the title conpound |I-hg was obtained (340 ng, 67 " % as a white
powder.  1-11-NVR (300 MHz, DWVSO-d6, ppmfrom TM5): 6 10.12 (bb, 1H),
4.80-4.60 (m 1H), 3.76 (s, 1.5H), 3.75 (s, 1.5H), 3.25- 203.15 (dd, 0.5H),
3.10-2.95 (dd, 0.5H), 2.75 (s, 3H), 2.45-1.00 (m 25H), 0.77 (s, 3H), 0.76
(s, 311). Exanple 34 25(E, 2)

3-13" - (R)- Pyrrolidinyl 1loxvi nm no- 5a- hydr oxv- 6- net hyl enandr ost ane- 17-one
hydr ochl ori deFQlﬂe\bing t}iéqbldocmimg ddseriped te Fxampde dcandet@rtingfrempire 1 and

S L1581} Ut g aor gty o
Pr epn 5, 28035%1)‘e di TP?}ilF”é‘dEc( %HM 'B‘lgg thetid Sﬁﬁnﬁ?ﬁgnéo 0/() as a

\Q/niS 5 e( povvdgr | I-hl v NVBb (a3061 K364 nipyBD- %6 aspabnmgmqmlrﬁmpowae@ 1BBNMRI bb) ,

s 68 L1 3.15
(0:51 3 GYEHRLL DRSO iy Gl 170 o7yl B i Y (50 )
62 Exanpl e 352 6@25 00 (25H, m), 2.19 (3H, s) 78 (3H, s),'0.76 (3H, s). -

3-13"-(S)-Pyrrolidinyll oxyi mno-5a-hydroxy. - 6- net hyl eneandr ost anel7- one

fumarate (1-hi) The title conmpoundd. - bi obtained follow ng the
procedure de- 5 scribed in Exanple %gaql-?\ﬁ;g from
(

Sa- hydr oxy- 6- met hyl eneandr ost ane- 3, 17-di one | -ap, Prepn. 26, 125 ny) and
3-(S rroli
Crfjd)e f)qxgroduc -2 ran@.rostane ?Ef om%) The.

hemlfumarate (I- arn)

Prepared in 65% yield as described in Example 1 and starting from 5a-
hydroxyandrostane-3,17-trione (II-aa, Prepn. 11) and 3-(R)-
15 pyrrolidinyloxyamine dihydfochloride (IlI-e, Prepn. 5). The crude
product was purified by flash  chromatography  (SiOs,
CHCls/MeOH/26% NH40H 90/10/0.1). To the concentrated fractions a
~ stoichiometric amount of fumaric acid in MeOH was added. After addi-
" tion of a 1/1 mixture of EtOAc/Et20, the precipitate was filtered to give
20 the title compound I-am. 'H-NMR (300 MHz, DMSO-ds, ppm from
TMS): § 9.00 (3H, bb), 6.38 (2H, s), 5.01 (1H, s), 4.75 (0.5H, s), 4.68
(0.5H, s), 3.45-1.00 (27H, m), 0.97 (1.5H, s), 0.94 (1.5H, s), 0.76 (1.5H,
s), 0.75 (1.5H, s).

25 _ : Example 14

(E.Z) 3-[3-(R)-Pvrrolidinyl]oxyimino-6a-hydroxyandrostan-17-one hy-

drochloride (I-an)

30 Following the procedure described in Example 1 and starting from 6a-
hydroxyandrostane-3,17-dione (278 mg) and 3-(R)-pyrrolidinyloxyami-

- ne dihydrochloride (III-e, Prepn. 5, 160 mg), the title compound I-an

was obtained as a white solid from the crude after evaporation of THF,

: washing of the residue with EtOAc containing 10% EtOH and filtration
35 (270 mg, 70%). 'TH-NMR (300 MHz, DMSO-ds, ppm from TMS): 6 9.15



CHC13/ MeOH 26% NH40H 90/ 10/0.1). To the concentrated | ess pol ar 10fractions
the stoichionetric amount of fumaric acid in MeOH was added. After
addition of a 1/1 m xture of EtOAc/Et20, the precipitate was filtered to
give the title conpound I-bi (64 nmg, 40 %9 as a white powder. 111-NWVR (300
MHz, DWVBO-d6, ppmfrom TMS): 6 6.41 68, 2H), 4.80 (1H bs), 4.70 (2H m,
4.63 (1H, bs), 3.35-3.20 (6H, m, 3.15 (111, 15n), 2.40-1.00 (18H, m,-0.84
(3H, s), 0.75 (3H, s). Exanple 36 (E) 3-1.3 -(S)-Pyrrolidinyll _
oxyi m no- 5a- hydr oxv- 6- net hyl eneandr ost anel7-one fumarate (1-bi) 20Isolated
fromthe concentrated nore polar fractions after the flash chronmat ography
descri bed i n @Hnl)e433. (1Han)t452 i), 3. 50-ar80uiH , o), f60i60 @4t i n MeOH
was added. Affsrg ’ 1 t fg) Et OAc/ Et 20, the precipitate
was filtered %n g?sgiFEPQZ’i %(lcéﬁpgjuﬁdﬁ@'gp Z my, 37 %9 as a white
powder. 1H NMR (300 MHz, DMBO-d6, ppm 25 from TIVB) 6 6.41 (s, 2H), 4.78
(1H, bs), 4.70 (2H m, 4.60 (111, Bshmpde 35-3.15 (6H m, 3.02 (1H m,
2.70- 1500(18H m, 0.82 (3H, s), 0.75 (3H s). 63 Exanple 37 (E, 2)

3-1-3' -(S)-Pyrrolidinyll oxw m no- 5a- hydr oxy 6- met hyl eneandr ostane -17-one
fumarate (I- biB.7) | 3dBH{Br& vivakidinHoXyHEHI6 BAr XY ABRATQSha -Qge HY-ash

chr onmat ographaro"@h%gpgutml in Exarrpl e 35. To the concentrated fractions a
stoi chionmetri aéidl tion of

dde Af t
a 1/1 mixtur e%8ﬁ°‘ﬁ’tn(¥Agyeé?ré’5gg ‘%gllélg?%luﬂ ﬁ‘@%ﬂa %T ??féeaé&ntgofe%ﬁnve the title
compound | - bkhyéﬁobcgandroswes-a,rlytmgne 420 mg)i ard GefleyrrolidinNNvRy 41800 MHz,

DVEO- dfyy  ppm f (H@?l}]_&@):hloﬁd@ (@ﬂl &SPrgﬁDl 441§(7 . Bl tllgl%)oonilpcﬁﬁdlﬂaf)o 511
bs), 4.75 (2H m g Fi (0.5 a&ﬁ}) gﬁgl
3.15 (0.5H, rr)NaS@ Fﬁ}ne agg whjte sl 1‘7‘c§f°£n(§b i eﬁoapé’ﬁaklﬁnﬁ 0. 82
(1.5H s), O.%ashidg ofS}he Focidypd eviiB EXOAL)5% EtOH and filtration (204 mg,

3-1-3' - (R)- (1;5@26@@}1@&{0@06'@;@ @M§ﬁ? ae Ip?ﬁ?xé By RSP ar@%gxhﬁn%m,

androstane -1 unar a corrpoun was prepared

fol I'owi ng t he4p2dd&tund 4Had (ilér Aheti59- Hh D @),12-8041-60 fgLELr By 0-8
5a- hydroxy- 6- (esHYkg0€635 (1.5H, s), 0.77 (3H, s).

Example 16

(E.Z) 3-13-(R)-Pyrrolidinvyl]Joxyimino-17- oxoandrostane 6a-vl nitrate

20 hydrochlorlde (I-ap)
Prepared in 41% yield as described in Example 1 starting from 3,17-

dioxoandrostane-6a-yl nitrate (II-ab, Prepn. 12) and 3-(R)-pyrr01i—
dinyloxyamine dihydrochloride (IIl-e, Prepn. 5). 'H-NMR (300 MHz,
DMSO-ds, ppm from TMS): § 8.96 (2H, bb), 4.99 (1H, m), 4.74 (1H, m),

25 3.40-2.90 (6H, m), 2.45-0.74 (2_1H, m), 0.99 (1.5H, s), 0.98 (1.5H, s), 0.80
(3H, s).
Example 17
30 (E.72) 3-[3-(R)-Pyrrolidinyl]oxyimino-6-methvleneandrostane-17-one

hydrochloride (I-aq)

Prepared in 75% yield as described in Example 1 starting f_rom 6-
methyleneandrostane-3,17-dione (II-ac, Prepn. 13) and 3-(R)-
35 pyrrolidinyloxyamine dihydrochloride (III-e, Prepn. 5). 1H-NMR (300



andr ost ane- 3, 17-dione (ll-ap, Prepn. 26, 70 ng) and 3-(R)-(1- 20

nmet hyl ) pyrrol i di nyl oxyam ne di hydrochloride (Il1-j, Prepn. 10, 42ng). The
crude product was purified by flash chromat ography (Si 02, CHC13/ MeOH 26%
NHAOH 90/ 10/0.1). To the concentrated | ess polar fractions the _

stoi chionetric anmount of fumaric aci @in MeOH was added. After addition of
a 1/1 mxture of EtOAc/Et20, the precipitate 25 was filtered to give the
title conpound I-bl (40 ng, 34% as a white powder. 111-NWVR (300- VHz,
DVSO-d6, ppmfrom TMS): 6 6.45 (s, 2H), 4.82 (1h, bs), 4.68 (2H, bs), 4.58
(1H, m, 3.30-3.20 (611, m, 3.15-3.08 (111, bs), 2.80-1.10 (18H m, 2.26
(3H, s), 0.82MI34,MMSQ-de. ﬂ;ﬁn(fﬁdm TMB): 8 641(@H, 3b), 4.83 (0.5H, m), 4.81
[3'"-(R-(1-Me ) AW [ Gyl

met hyl eneandrédg?iél Bé’) qgn((ei %{1?:[ r}g) 89 km?at ed” anﬁg% 2eﬁH(':onrrll)centrat ed
nor e pol ar frggtl(éﬁssbiot'éﬁ(?’t é f1 ash chromat ography described in Exanpl e
38. The stoichionetric anmount of fumaric acid in MeOH was added. After
additian of a 1/1 m xture of EtOAc/E 15*11§ precipitate was filtered to
give the title corrpound | bm (64 ,‘gé%p—as—a white powder. 1H NWVR (300
MHz, DMSO-d6, ppm'from TMS): 6. 45 (s, 211), 4.81 (1H, bs), 4.65 (1H, bs),
4. 60 (2H, m, (BZ$0- 3. rrélldingl] §8ridhiSS 66 Hidrodymeth§hndrd&tapnlBH, M,
2.24 (3H, 10s e, &rs hIgHid&S(’ 0.76 (3H, s). Exanple 40 (2) 3-

[3' - (S)-(1- vesRpdrochioride (ary oy vi ni no) - 5a- hydr oxy- 6- net hyl eneandr ost ane- 1
7-one fumarate (I- bn) 15The title conpound |-bn was prepared follow ng the

e e T PP AR Tl and st o, )
3-(S)- 1- Met hyHESS,W% ﬁﬂ?lﬂ W&'ﬁ’i“’ng 13? Wﬂ?gﬁnig‘ﬂ’r PdspPr 1 %OF’F‘EI)HH 9, 60
nmg). The crudé- (BD«ngmmmdvmdommmeeﬂihbghdchkﬂﬁdec(Iﬂbleaﬁhgmph’y 14Si 02),

20CHC13/ MeOH "/%1%{'34833}9%@ ?m]\)vas EBtaHH %E{eaéo%ﬁ S&Su{b%ﬂdef ractions

t he st0|ch|oner|c ano unmari c aC| Sf addi ti on

of a 1/1 mi xt arer sraskingawith BOAe padyEted) ﬁPfiaﬁl@% (flﬁpt’égeﬁ ©b §lve the
tD:vlts lOedIéfo ”DOUH]ENMRQBO() MH@QIGJMS@@_ de@ppmn Mot @‘Ms)wa@rzlza Q.‘Zé[—l )lbmi\lﬂgggé(l(lHHM-% 5

ppm Lom , S, s S
4.59 (2H, ;g%‘o% éﬁéﬁf?,b%?{lﬂbz‘?é@ﬁ)(%fz(%’,m 80-1.10 (18H 1),
2.31 (3H, s) 0 81 (3H s), 0.75 (3H, s). Exanple 41 65 |Isolated fromthe
concentrated nore polar fractions a@ngnﬂ@q fl ash chromat ography descri bed

in Exanpl e 40. The stoichionetric amunt - of fumaric acid in MeOH was
added. After addition of a 1/1 mixture of EtOAc/Et20, the precipitate was

filter2® to g@_@)_t_@ﬂ_ﬁ@)jm_}mwwlmmo -6a- methoxvmethvlandrostane 17-
one hydrochloride (I-as)

Prepared in 60% yield as described in Example 1 starting from 6a-

methoxymethylandrostane-3,17-dione (II-ae, Prepn. 15) and 3-(R)-

25 - pyrrolidinyloxyamine dihydrochloride (I1II-e, Prepn. 5). The crude was

~ purified by flash chromatography (SiOz, CHsCla:MeOH:NH; 9:1:0.1).

Fumaric acid was added to the concentrated fractions to give the title

compound I-as (0.43 g, 60%). tH-NMR (300 MHz, DMSO-d¢, ppm from

TMS): tH-NMR (300 MHz, DMSO-ds, ppm from TMS): § 9.00 (3H, bb),

30 6.40 (2H, s), 4.71 (1H, m), 3.34-2.90 (7H, m), 3.22 (1.5H, s), 3.21 (1.5H,
s), 2.44-0.59 (22H, m), 0.88 (3H, s), 0.78 (3H, s). .

Example 20



5 bo (70 ny, 41% . 111-NWR (300 MHz, DVMSO d6, ppmfrom TM5): 6 6.51 (211,
s), 4.82 (111, bs), 4.67 (1H, bs), 4.61 (2H m, 3.40-3.20 (611, m,
3.05-3.00 (111, bs), 2.90-1.10 (1811, m, 2.32 (3H, s), 0.79 (3H s), 0.74
(311, s). Exanple 42 10 (E, 2)3- :

f3-(R)-Pyrrolidinyll oxyi mno-5a-hydragy- 6-(E)-hydroxyi m no-

androst ane-17-one hydrochloride (I-bp) Prepared in 77% yield as .descri bed
in Exanple 1 starting 5a-hydroxy- 15 _ ' '

6- (E) - hydr oxyi m noandr ost ane- 3, 17-dione (ll1-aq, Prepn. 27) and 3-

(R) - pyrrolidinyl oxyam ne di hydrochloride (Il1-e, Prepn. 5). The conbi ned
organi ¢ extr a(@.E) werde(3dR) Rty resiadiniap2 $ldin o) Bhricarkeainayidndvespaieal @dnko dr yness
to glvetltleh Rde! 111-NWR (300 MHz, DMSO d6, ppmfrom TVMS): 6
10. 67 (0.511, —w 11, s), 9.01 (211, bb), 5.08 20(0.511, s), 4.95
(0.5H, s), 4.73 (1H, m, 3.51- 2.90 (6H, m, 2.62-1.10 (19H, m, 0.82 (3H,
s), 0. 76 ( 3H, B§) Usipsatht 8arhd lﬁeﬁct@ﬁ?conﬁandrﬁ) d&deribedi i Mxhinple 3 and

oxyl m -5a-h dr hi d
bo) ol 1 0 énéhfgmﬁs» §8e‘% é‘él%?most%n aﬁ%@&%ﬁg%i—&;ggﬁsp&r{% £ :Iome
5a- Hydr oxy- 800 (i2)-amglo}- (R)ypymrnbémi@wanee Bllhyﬂmdid@née (1= Qad)reﬂ’rlbpn 27,
égongrr?) ?Rg fls ﬁiéz R Hgil‘}%gB:h‘yflsQh&@@é&%rﬁin%&@%s&foh@%l&éﬂeu td, glPé gpn. 30 4,
- al
freeze-dryi ngSQ%deP"&’éc Wé‘él‘ﬁ?ﬁ}é??’emg‘? ﬁ&ﬁrﬁﬁ%é%}%églﬁﬁa?eflg \Rgetro 111-
NVR (300 MHz , gDWBeEe6 drpiprp, fthemitTd/Bpmpbund. 72t (041G idg, 658)), ad@. 8Bite0. 511,

bs). P2 (Zlﬁogﬁg) {%%R(@d Q%-}Iiﬂl\fs%(i%ﬁp )ron?ﬁ@sﬁ 81@566%11 rT) 66

3.15 111 m d.s
(1. 5H s), 0., (%33 (0.5 @a?rp?lle g3, b, 6.02 (D:5E Bb), 678" (0B b,
4.62 (1H, m), 2.98 (5H, m), 2.45-0.63 (22H, m), 0.89 (3H, s), 0.78 (3H,

S).

15 Example 21

(Z.E) _ 3-(3-(R)-Pyrrolidinyloxyimino )-6a-methoxycarbonylandrostane-
17-one hydrochloride (I-au) '

20 By using the same reaction conditions described in Example 3 and
starting from 6o-methoxycarbonylandrostane-3,17-dione (II-ag,
Prepn. 17, 325 mg) and 3-(R)-pyrrolidinyloxyamine dihydrochloride
(I1I-e, Prepn. 5, 167 mg). After 1 h the reaction mixture was extracted
. with THF. The organic layer was washed with brine, dried over
25 - NazS04 and evaporated to dryness. The resulting solid was washed
with Et20 and centrifuged to giVe, after drying, the title compound I-
au (326 mg, 74%) as a white powder. 'H-NMR (300 MHz, DMSO-d;,. |
ppm from TMS): 8 8.88 (2H, bb), 4.72 (1H, m), 3.61 (1.5H, s), 3.60
(1.5H, s), 3.37-3.05 (4H, m), 2.99 (0.5H, m), 2.74 (0.5H, m), 2.46-0.70
30 (22H, m), 0.91 (1.5H, s), 0.90 (1,5H, s), 0.78 (3H, s).

Example 22

-Pvrrolidinyljoxyimino-6(E)-hvdroxyiminoandrostan-17-
35 one hydrochloride (I-av)




5(2) 3-13'-(S)- (1-Methvl)pyrrolidinyll oxvim no-5a-hydroxv- 6-

(E) - hvdroxv- i m noandrostane-17-one hem fumarate (l-br) The ti tl e conpound
| -cf was obtained follow ng the procedure described in Exanple 1 and
starting from 5a-Hydr oxy-6-(E)-hydroxyi m no- 10 androstane-3,17-di one
(I'-aqg, Prepn. 27, 100 ng) and 3-(S)Ss{1- nethyl)pyrrolidinyl oxyam ne

di hydrochloride (Il1-i, Prepn. 9, 55 ng). The crude product was purified by
flash chromat ography (Si 02, CHC13/ MeOH 26% NH4AOH 90/ 10/1). To the
concentrated | ess polar fractions the stoichionmetric anmount of fumaric acid
in MeOH was 15 added, followed by a 1/1 m xture of EtOAc/Et20. The
precipitate V\Eslldwixtgeﬂmdptcmedu@ describedtint Exaroplepbwmd $tabting fﬂ)rmﬁ 48 %.,

after freeze éhto t V\%ez K3QQ~ % )ppmfrom
TMB): 10.62 4.6 3. 20-

1. 02) (m 25H§an lﬁg‘ )(RyrT mmxgﬁele 3‘1}131%@]1?9(165(1{13‘1’15"92% éx&% e 45 (E)
3-

), the title compound I-av was obtained as a white solid after filtra-

[3'-(9)(1-Me th [ Xy dg% noandr ost
ane- 17 5one qu f% ﬂ—hgg dwé@fso(g]t @ngggy%oﬁlge Qiié rmr(ghpol ar
fractions aft@MS)hélﬂ% &hk @hﬁﬂ@éﬁa@hﬂ{d@s@r?t’bé@lr b Ex‘hﬁﬁl M) The

st oi chi onet ri g 49000 {(6Hf mf)u‘grgmlco(agg(m i), e eMms)added, foll ovved by a 1/1
m xture of EtOAc/Et2 The precipitate was filtered to give the title
conpound | bs (50 ny, 32 %, as a white solid. 1H NWR (300 WMHz, dnso-d6, ppm
30from TMS): 10.62 (s, 1H), 6.48 (sExample8300 (s, 1H), 4.63-4.48 (m 1H),

3. 2(()-)11630 (m 25H), 2.22 (s, 311) 0.82 (s, 3H), 0.73 (s, 3H). Exanple 46
67 (Z

3-1-3' - (R) - (13ethr 2R TR 78 A%
rostane-17- onmaﬁrutm(rleetve) (I bt) The t|tIe corrpound | -bt was obtai ned
follow ng the procedure described in Exanple 1 and starting from

5a- Hydr oxy- 6- - drox i m hoandr gst gne- 3, di o (I-aq, Prep 27 100
ng) and 3- (R rmar tlﬁyﬁiﬁyﬂem |aa|$ﬁFFHE9%ﬁP#éx%ﬁlﬁi}dulo%tﬁFBPg Eomp, &r
Prepn. 1510, 55m#ghy 1a1ihﬁoswu@le w@euét(mais M. 1190 alyd 3-(R)spyrebli dimms- ogr aphy

(502, CHCL! ook NEOHT 26%%115\1' O rh-e PRe %lea)cﬂ%e LAdt ‘E%?asp?é [ dded.
fol | owed by arlfllei1 |]?in Shr‘E'{‘@RS?@{ ?(ﬁ %s%f‘% red to

give the titl 90&@7'1?09‘6%% hncéizatad fra@ué}ﬁs aasftblehl&rﬁ&e&eaxdbunmgf fi@s a white

T P 52" o masig acil 5y OGR! it 40ded gier afifion B MY mi¥uiicio (U1
25H), 20 32 (s EtOHX/EteO8ehd pre@itite Wad SrifwrateHwith FE@ wplgavel the title
compound I-aw. tH-NMR (300 MHz, DMSO-d¢, ppm from TMS): & 8.50
(3H, bb), 6.41 (2H, m), 4.70 (lH, m), 3.30-2.90 (5H, m), 2.45-0.60 (22H,
m), 0.88 (3H, s), 0.81 (3H, s), 0.77 (3H, s).

25 ' Example24-

(Z) 3-[3-(R)-Pvrrolidinvlloxvimino-6a-rnethv1éndrostane-17-one hvydro-
chloride (I-ax)

30 Prepared in 70% yield as described in Example 1 starting from 6a-
methylandrostane-3,17-dione (II-ai, Prepn. 19) and 3-(R)-pyrrolidinyl-
oxyamine dihydrochloride (III-e, Prepn. 5). The crude product was
dissolved in H20 and freeze-dried to give the title compound I-ax. 'H-
NMR (300 MHz, DMSO-ds, ppm from TMS): § 9.03 (2H, bb), 4.73 (1H,



(E) |
3-13'-(R) - (1- Met hyl ) pyrrolidinyll oxyi m no-5a- hydr oxv- 6- ( E) - hydr oxvi m noandr
ostane-17-one fumarate (l-bu) Isolated fromthe concentrated nore pol ar
fractions after the flash 20 chromatography descri bed in Exanple 46. The
stoichionetric anmount of fumaric acid8in MeOH was added, followed by a 1/1
m xture of EtOAc/Et20. The precipitate was filtered to give the title
conmpound lbu (70 ng, 44 %9, as a white solid. 1H NVR (300 MHz, dnso-d6, ppm
fromTMS): 8 10.63 (s, 1H), 6.51'" (s, 2H), 5.10 (bs, 1H), 4.65-4.55 (m
251H), 3.20-1.00 (m 25H), 2.32 (s, 3H), 0.82 (s, 3H), 0.78 (s, 3H

Exanpl e 48  m), 3.30-3.02 (5H, m), 2.45-0.56 (22H, m), 0.87 (3H, m), 0.84 (3H, s),
(E.2)-3-(3' - ( )78P§Hr}3 |d| nyl oxvi m no) -'5a- hydr oxv- 6- ( E) - met hoxvi m noandr ost a
ne-17-one funmarate ( 68 The title compound |I-by was obtained in 40%
yield follow ng the procedure described in Exanple 1 and starting from

5a- hydr oxy-6- (E)- net hoxyi m noandr ogkapmlad257-dione (l1-ar, Prepn. 28, 73
ng) and. 3- (S)-pyrrolidinyl oxyam ne clihydrochloride (l11l1-d, Prepn. 4, 37
ng). The 5 crude product vas purrfr ed by flash chrorrat ography Si 02,

CHC13/ MeOH/ 264X ool 110 Be-E0r EQSLARerS

stoi chionetri ﬁymﬁmldggf%ﬁmrr c acid in MeOH was added After addr tion of

a 1/1 mxture o C/Et2 the precipitate vvasfrlteredto give the title
conmpound | -by as a white powder. 111-NWR (300 MHz, DMSO- 10 d6, ppmfrom '
TMB): 6 6.41 Pseparefl,in578% yiek] ad.dsbtyibed. 121E(i¢mp160 15¢4prting 7f001(1b§<1 1H)

?5733( (])- ?'2'% g oﬁﬁdroleté@i%la cﬁQ e Qﬁ-ﬁ ﬁ‘k&an é@)lagg (33 L 0 81
’ bw)

oxVvi m no- 5a- h?gli?r@;é(;l@l?’ﬁﬁ%héﬁ% “dgorlé fd Blsg’a (912}“ Pﬁg &k}

Prepared in 4@r8adcelwasvdizgolved ipr He® danice friesedirieddto @vExﬁieptldeJcom ar t - ing

f rom 5a- hvdr%{%@a&@%gﬁfgm'r@dﬂm@ T99RE; Jphl i PRI zga:rs (frepn. 28,

420 ny) and 3 I nyl"oxyam )y orid e, Prepn. 5,
210 nmg). The bbhof’e4 7o‘iihé5€Hw§‘5) dutd £Q-8H. By 14- a5 HO Skk.omt 3gPaPl i 02,
CHC13/ MeOH 26%29:4.081 (SA/ )/ £.41)0.6 T 2 1Hemy,ang@ (L. 6HL €)Y 0i9RAt 5N, OIS
st oi chi onetri (@bﬁr@unt of fumaric acid in MeOH was added. After addition of
a 1/1 mxture t OAc/ Et 20, the precipitate was filtered to give the title
conpound |-bw, after freeze- 25 drying, as a white powder. 1H NVR (300 Mz,
DMSO-d6, ppmfrom TVMS): 6 6.41 (s, ZKhm e&@ 5.20 (bs, 1H), 4.76-4.65 (m
1H), 4.75 (s, 1.5H), 4.65 (s, 1.5H), .90 (m 7H), 2.42-1.00 (m 18H),
0.82 (s, 3H, 0.73 (s 3H) 30Exarrp|e 50

20 - (E.Z -(R)-P Jloxyvimino-6-difluoromethyleneandrostan-17-

W

one hydrochloride (I-az)

Prepared in 71% yield as described in Example 1 starting from 6-
difluoromethyleneandrostane-3,17-dione (II-ak, Prepn. 21) and 3-(R)-

25 pyrrolidinyloxyamine dihydrochloride (III-e, Prepn. 5). The crude
product was triturated with EtOAc. 'H-NMR (300 MHz, DMSO-ds,
ppm from TMS): § 9.10 (2H, bb), 4.70 (1H, m), 3.20-2.90 (5H, m), 2.45-
0.80 (21H, m), 0.89 (3H, s), 0.78 (3H, s).

30 Example 27

(Z.E) 3-(3-(R)-Pvrrolidinvloxvimino)-6-(spirocvclopropane)androstane-
17-one hydrochloride (I-ba) '




69 The title compound |I-bx was obtained follow ng the procedure d.escri bed
in Exanple 1 starting from 5a-hydroxy-6-(E)- '
met hoxyi m noandr ost ane- 3, 17-di one (Ill-ar, Prepn. 28, 100 ng) and 3-
(S)-(1-nethyl)pyrrolidinyl oxyam ne di hydrochloride (Il1l1-i, Prepn. 9, 555
ng). The crude product was purified I3y flash chromatography (Si 02,
CHC13/ MeOH 26% NHACH 90/ 10/0.1). To.the concentrated | ess polar fractions
the stoichionetric amobunt of fumaric acid i-n MeOH was added. After addition
of a 1/1 m xture of EtOAc/Et20, the precipitate was filtered to give the
title conpound I-bx (49 ng, 30% as a white 10 powder. 111-NWVR (300 MHz,
DVBO- d6, ppm PreparddBjn 81%. 4ield244, degcrifed24n( Ekhmidb) | 4t&TinglH- m), 3.72
S)ll’o % (gHlé?%ozgéﬁgpg@fn%ﬁ%gégg78-3110118-(ﬁéél%-l%ﬂ&%) M 3RE3 (3H,
[3.-(s) - (1- MepWrphgmvdesyarsipe dihydiochioyids, IR e, Bropa. pk) Thaeomhined
i mI noa][ldr ost aﬂl%'all]:i'c @ﬁ&a&tén?';é?é ﬁlr{dr(]i‘QVér Nbs®0gt fefedonnd ma@memt:oat ed m)L e
polar fractions after t.he flash chronat ogrgph s't@g{i l@ézwg_eSO.Te
st oi chionet ri ryeﬂ?ﬁﬁﬁ? %f'eftﬂltr]r%rcloglpg&ngﬂi ﬁgl\/bgﬁ(‘aglg @Qge ) zAp?er adlli tion of
a 1/1 i xtur eppin fromETHIR7 E19202 (3Hebbk deld (1t @) u@d013-04 &4ldmo2§Bve t he
tDlMtS Icfdgorrpoun-gb.sﬂp@(§.@3guz5}i3qn%{éz.@c§om§nlz-1e nﬂ)(,)m%bﬂl,ls)!\b@5g(?.%ii,%1 3 76
, ppm1r : S , mg : : , 3.
(3H, s), 3. 5% 0749 {X?Ils?,qr? : @.{3@7’(@%’( ; a@éﬂ?%"ﬁ)&ﬁ?% ,mj’o. 83 (31I,
s), 0.75 (311, s). 25 Exanple 52 (2)
3-1-3" 1 R - (1- Met hvbpyrrolidi nyl | oxyig] 9ga- hydr oxy- 6- ( E) - net hoxvi m noand
rostanre(f 17-one fumarate (1-bz) M%e—‘ti tl e conpound |-bz was
obtained follow ng the procedure de-30scribed in Exanple 1 starting from

5a- hydr oxy- 6- (V) ng{3iqRy-Pyirndidiayvidexysname 68-eiivmilondrostdneat 7-oRe elpny. 28, 70
Mg) and3-(R) - fischdi¥de (bb) -

15 Following the procedure described in Example 1. and starting from 6o-
ethynylandrostane-3,17-dione (II-am, Prepn. 23, 80 mg) and 3-(R)-
pyrrolidinyloxyamine dihydrochloride (III-e, Prepn. 5, 46 mg), the ti-
tle compound I-bb was obtained (128 mg, 90%) as a white powder. 'H-
"NMR (300 MHz, DMSO-ds, ppm from TMS): 8 8.98 (2H, bb), 4.75 (1H,

20 m), 3.30-2.90 (6H, m), 2.49-0.85 (22H, m), 0.88 (1.5H, s), 0.87 (1.5H, s),
0.79 (3H, s).
Example 29
25 (E.7) 3-[3'-(R)-Pyrrolidinvljoxyimino-6a-(2-hydroxyvethvl)androstane-

17-one hydrochloride (I-bc)

Following the procedure described in Example 1 and starting from 6a-

(2-hydroxyethyl)androstane-3,17-dione (II-an , Prepn. 24, 310 mg)
30 and -(R)-pyrrolidinyloxyamine dihydrochloride (III-e, Prepn. 5, 163

mg), the title compound I-bc was obtained (350 mg, 78 %) as a white

powder. 'H-NMR (300 MHz, DMSO-dg, ppm from TMS): § 8.95 (2H,

bb), 4,74 (1H, bs), 4.30 (1H, t), 3.59-3.20 (8H, m), 3.15 (0.5H, m), 3.00

(0.5H, m), 2.45-0.60 (22H, m), 0.89 (1.5H, s), 0.88 (1.5H, s), 0.76 (3H, s). |
35



met hyl ) pyrrolidi nyl oxyam ne di hydrochl ori dePrepn. 10, 37 ng). The crude
product was purified by flash chronmatography (Si 02, CHCL3/ MeOH 26% NH4OH
90/10/0.1). To the concentrated | ess polar fractions the stoichionetric
amount of fumaric acid in MeOH was added. After addition of a 1/1 m xture
of EtOAc/ Et20, the precipitate was fisbtered to give the title conmpound I|-bz
(40 ng, 36% as a white powder. 1I-1-NWVR (300 WHz, DVSO d6, ppmfrom TMVS):
8 6.52 (s, 21), 5.18 (1H, s), 4.58 (1H, m, 3.74 (311, s), 3.30-3.20 (611,
nm, 3.15-3.02 (1H, n), 2.80-1.10 (1811, n), 2.24 (3H, s), 0.82 (3H, s),
0.76 (3H, s). 10 Exanmple 53 (E)3-

f3'-(R-(1-Methvl)pvrrolidinyl | oxyi Bkimpida0 hydroxy 6- (E) - met hoxy-

i m noandr ost ane-17-one fumarate (l-ca) |Isolated fromthe concentrated nore
polar fractions after the flash 15 chrorratoraph descrlbed in Exanpl e 52.
The st oi chi ones prolidiny ex AH e )6-{(B)-mepho IRQINEIOStane k- addition
of a 1/1 mxtéﬁ@h@(ﬂroghmeﬁl%Q) t he preC| pitate was filtered to gi ve the
title conpound Ica (56 ng, 50 % as a white powder. 1l-1-NWR (300 MHz,
DMBO-d6, ppmfrom TMS): 6 6.51 (s, 211), 5.28 (1H, bb), 4.62 (1H m, 3.78
(3H, s), 203.Bollgviag (telnroceduresdesridedsin Rxamply | apdogarting ffomig- ny, 2. 32
(3H s), 0.82 E%‘Hedﬁ)xynﬁm%@nﬁ%s%an@% 17E5R0R| @126, Phém /R53-390 rng)

Py o e B S A, IR Pekoh s Boprareon
st ane- 3, 7, 17- tng) othe (1tlb-campoﬁnddqbd2s@as abichized 63pygs G0i %) aylaowhdsi ne 30

di hydr ochl orig Syl I xeNNReRRg Bir; 1DMOYAL( 336 Mbka 1OHEP 16, 0ppup 1 om

P B o sl Dot Subta Y

3-1-3' - (S) - Pypngli.do iyl POKY, (8 h ¢ 8d)00178Ne JHL7- di one funarate (I - Prepared
in 82 %followng the procedure descrlbed in Exanple 1 start-

Exar_nple 31

(E.7) 3-[3'-(S)-Pyrrolidinyl]oxyimino-6-(E)-methoxviminoandrostane:

15 17-one fumarate (I-be)

Prepared in 50% yield following the procedure described in Example 1
starting from 6-(E)-methoxyiminoandrostane-3,17-dione (II-ao, Prepn.
25, 400 mg) and 3-(S)-pyrrolidinylbxyamine_ dihydrochloride (III-d,
20 Prepn. 4, 210 mg). The crude product was purified by flash chroma-
tography (SiOg, CHCla/MeOH/26% NH40H 90/10/0.1). To the concen-
trated fractions the st01ch10metr1c amount of fumaric acid in MeOH
was added. After addition of a 1/1 mixture of EtOAc/Et20, the precipi-
_ tate was filtered to give the title compound I-be as a white powder. 1H-
25 NMR (300 MHz, DMSO-ds, ppm from TMS): § 6.41 (s, 2H), 4.82-4.75
(m, 1H), 3.75 (s, 1.5H), 3.74 (s, 1.5H), 3.30-2.90 (m, 7H), 2.40-1.00 (m,
19H), 0.76 (s,3H), 0.75 (s, 3H).

Example 32
30 .
(E.Z) 3-[3'-(S)-(1-Methyl)pyrrolidinyl]oxyimino-6-(E)-methoxyimino-
androstane-17-one hydrochloride (I-bf)




5 ing fromand androstane-3,7,17-trione (11-as, Prepn. 29, 122 ng) and
3-(S)-pYrrolidinyl oxyam ne di hydrochloride (Il1l-d, Prepn. 4, 75 ng). The
crude product was purified by flash chromat ography (Si 02, CHC13/ MeOH 26%
NHAOH 90/10/0.1). To the concentrated fractions a stoichionmetric anount of
fumaric acid in MeOH was added. Aftemiaddi- 10 tion of a 1/1 m xture of :
Et OAc/ Et 20, the precipitate was filtered to give the title conpound 1-cc as
a white powder. 11-1-NWR (300 MHz, DWVsQds, ppmfrom TM5): 8 6.41 (s, 2H),
5.75-5.65 (m 1H), 3.30-3.00 (m 6H), 2.95-2.80 (dd, 0.5H), 2.75-2.60 (dd,
0.5H), 2.45-1.05 (m 19H), 1.12 (s, 3H), 0.78 (s, 3H). 15 Exanple 56 (E. 2)
3- 13- (R)-PyrFollowlingytie procedureodestfibpd iydExauple hmrddstasﬂiagl-frdkﬁ 6 one

f t I -

s?g?[ ?ng 1£rom® IPE s ?%o%id?n&rﬁgger{ ylofélgﬁgsggﬁ ‘S‘E’P%S‘n Tﬁ repn 30)
and 3-(R)- pyAR@| | (ﬁirillo gﬁ(%‘/rav xnpminge ¢ (F)irQSh IB-L, 114 NWVR
(300 Mz, DNSPrépn. 9pZ20MHRN) ﬂfi@htle&oixﬁao&%d(ﬁbﬂdas SHtainkdd (3120(& pH1 s), 8.66

25( 3H, b o 0- 83 20H,”
rr),( %BH % gf)af&?f%ﬁe %‘1"1"1“%’)8{ ’Whn?ﬁ pOEE S éé f% Dherig ThASD.BS € nyl |
oxvi m no 7( E) deretre oo F&hdY ésgtoa‘hﬁﬁim 18he 4f 5 dta"ﬂ{)( 14 XS 1. 512) Pr epar ed

in 50%yield gosdessrihed. 5'H) E&wbs (adSDEyH)I og74 @msﬁ)dﬁgro 1.00 (m,
an - -

met hoxyi m noa S one -au, Prepn.

pyrrolidinyl &%ﬁ%@%?@é 837'ﬁ|(6’r )e (I11-e, Prepn. 5). '11- NI\/R (300 MHz,

DVSO-d6, ppmfrom TM5): 8.00 (3H, bb), 6.40 (2H, s), 4.69 (1H, 5m, 3.72

(311, §), 3.22-2.78 (6H, rr) 2.61- 0Og84 2034, m 1.00 (311, s), 0.80 (311,
s). Exanple 58 (E. 2

3-13' - (R)-Pyrrolidinyll oxvi m no-7-(E)-allyl oxvi m noandrostane-17- 10one

fuMarate (I-ctl,2) Prepds'aR)i(b-M&YivVipehlidin dpseimbwd(R)r6- meahmdvéminst art i ng

from7-(E)- androstane-17-one_hydrochloride (I-bg)
Following the procedure described in Example 1 and starting from 6-
15 (E)-methoxyiminoandrostane-3,17-.dione (II-ao, Prepn. 25, 365 mg)

and 3(R)-1-methyl-pyrrolidinyloxyamine dihydrochloride (III-j,

Prepn. 10, 208 mg), the title compound I-bg was obtained (340 mg, 67

" %) as a white powder. tH-NMR (300 MHz, DMSO-ds, ppm from TMS):

5 10.12 (bb, 1H), 4.80-4.60 (m, 1H), 3.76 (s, 1.5H), 3.75 (s, 1.5H), 3.25-

20 3.15 (dd, 0.5H), 3.10-2.95 (dd, 0.5H), 2.75 (s, 3H), 2.45-1.00 (m, 25H),
0.77 (s, 3H), 0.76 (s, 3H).

Example 34

25 (E.7) 3-[3'—(R)-Pvrrolidiny1]oxvimino-5(1_-hvdroxv-6-methvlenandrostane-
17-one hydrochloride (I-bh)

Following the procedure described in Example 1 and starting from 5a-
hydroxy-6-methyleneandrosténe—3,17-dione (II-ap, Prepn. 26, 500 mg)
30 and 3-(R)-pyrrolidinyloxyamine dihydrochloride (III-e, Prepn. 5, 280
mg), the title compound I-bh was obtained (550 mg, 80 %) as a white
powder. H-NMR (300 MHz, DMSO-ds, ppm from TMS): & 9.38 (2H,
bb), 4.82 (1H, bs), 4.75 (1H, bs), 4.68 (1H, bs), 3.40-3.10 (6H, m), 3.15

| (0.5H, m), 3.00 (0.5H, m), 2.70-1.00 (18H, m), 0.82 (3H, s), 0.75 (3H, s).



al I yl oxyi m noandr ost ane- 3, 17-dione (Il-av, Prepn. 32, 270 ng) and 3-
(R) - pyrrolidinyl oxyam ne di hydrochloride (Ill-e, Prepn. 5 133 ng). 15 The
crude product was purified by flash chromat ography (Si 02, CHC13/ MeOH 26%
NHAOH 90/10/0.1). To the concentrated fractions a stoi chi onetric amount of
fumaric acid in MeOH was added. Aftew2addition of a 1/1 mixture of
Et OAc/ Et 20, the precipitate was filtered to give the title conpound |-cf as
a white powder. 111-NWVR (300 MHz, DMSO- 20 d6, ppmfrom TM5): 7.48 (11l,
bs), 6.42 (2H, s), 6.00-5.85 (1H, m, 5.30-5.10 (2H, m), 4.70 (1H, bs),
4.45 (2H, d), 3.20-2.80 (611, m, 2.40- 1.10 (20H, m, 1.00 (311, s), 0.81
(3H, s). Exanple 59 25 : Example 35
(E, 2)3-13" - (R - Pyrrol i di nyl [ 'oxvi m no- 7- nmet hyl eneandr ost ane- 17- one
hydrochl oride (I- Fol | om ng the prc ocedure descri bed | n Exarrpl e 1 and
starting fro -3- -(Pptobidenyliryimingoe hydroxyfhe lenganduostane- 33 110
mg) and 3- (R)7RWEF@adhteMIexyam ne di hydrochl ori de (Il I -e, Prepn. 5, 64
mg), the title conpound I-cg was obtained (134 ng, 87 % as a light yellow
powder. 1-H NWR (300 MHz, DVSO d6, ppmfrom TM5): S 8.91 (2H, bb), 4.72
(2H, bs), .4. 6The lﬂitleb@))npfslrﬁb-lé)il&/a(%olltaims)d f@l®oingotisH progedupe 8%-35( 0. 511,

2. 45- 1. 0054104 161. ﬁllstamng 068 ( boHstdrofy-6-Hefhlyléddd, s). 73
Exanpl e 60 (E,

" oxvi m no- 7a- h%ﬁ)i’d;%l%’(ﬁg %%%éﬁ]ﬁ% %epnor%@ H8r Beh 381 g @) ewmpl- 5

Fol | owi. ng t heidinploggdarmnéned digrdrbadoride EXHrgd) Prépandt, Sitamig)n{hler amde
7ahydr oxynet hyl, fostane- gaonemg I Pr(glq %gragﬁy”g)(s 9 3-
(R -pyrrolidi E{é‘ i ﬂ%% . the
title-.compoun &efﬁf%@%&& éﬁ?{l ?@@‘)%SD ﬁ%§°’éc‘j\%r‘iﬁt86p18§&jgg ary
111- NMR (300 fddetiondViERe détoichidhétirtoafddont & Su8ric 24did bim) MIOM2wakH, m),
4.32 (111, rr) 0 5,(0
2.40-0.90 (20 %fA%ersgdéL‘i&’gi)ﬂ L f’Ei‘Q%’é‘h%l&H}f’i&d)E% (gf %" Fgél_‘jipmt)e. Exanpl e
61 15 was filtered to give the t1t e compound I-bi (64 mg, 40 %) as a white

powder. IH-NMR (300 MHz, DMSO-ds, ppm from TMS). 3 6.41 (s, 2H),

4.80 (1H, bs), 4.70 (2H, m), 4.63 (1H, bs), 3.35-3.20 (6H, m), 3.15 (1H,

15 m), 2.40-1.00 (18H, m), 0.84 (3H, s), 0.75 (3H, s).

Example 36

(E) 3-[3'-(8)-Pyrrolidinyl]oxyimino-5a-hydroxy-6-methyleneandrostane-
17-one fumarate (I-by)

20 Isolated from the concentrated more polar fractions after the flash
chromatography described in Example 35. The stoichiometric amount
of fumaric acid in MeOH was added. After addition of a 1/1 mixture of
EtOAc/Et:0, the precipitate was filtered to give the title compound I-bj
(60 mg, 37 %) as a white powder. 'H-NMR (300 MHz, DMSO-ds, ppm

25 from TMS): & 6.41 (s, 2H), 4.78 (1H, bs), 4.70 (2H, m), 4.60 (1H, bs),
3.35-3.15 (6H, m), 3.02 (1H, m), 2.70-1.00 (18H, m), 0.82 (3H, s), 0.75
(3H, s).



(E, 2) 3-13'-(R)-Pvrrolidinyll oxyimno-713-hydroxvnethyl andr ost ane-17-
one hydrochloride (1-ci) Follow ng the procedure described in Exanple 1
and starting from7- 20 hydroxynet hyl androstane-3, 17-dione (I11-aw, Prepn.
34, 80 nmg) and 3- (R -pyrrolidinyl oxyam ne di hydrochloride (I1l11-e, Prepn.
5, 44 ng), the title conpound I-ci was obtained (53 ng, 48 %9 as a white
powder. 1HNMR (300 WHz, dnso-de, ppmfrom TMS): 6 9.08 (2H, bb), 4.76 (1H,
m, 4.40 (1H, m, 3.60-3.15 (811, m, 3.05 (0.51l, m, 2.85 (0.5H m,
252.40-0.90 (20H, m, 0.85 (311, s), 0.79 (311, s). Exanple 62

(E. Z2) 3-1-3' - (R -Pyrrolidinvlloxvimno-7a-hydroxvandrost ane-17-one
fu-30marate (1-ci) Prepared in 41%Exapple 8% descri bed in Exanple 1
starting from 7a- hydroxyandrostane-3, 17-di one (II-ax Prepn. 35, 210 ng)
and 3-(R)- pyrroli d| nyI oxyam ne di hydrochl or| de (rrr- Pr epn 5 120 ny) .
The 35cr ude p il alirdi{ezatencey A_, £10102978]29]07% OX 3 .o_.-','_b_" Neg ks

CHC13/ MeOH 26%7[\5—14@(5@9{335@/(1)1)11)) To the concent rat ed fractl ons a

stoi chionetric anount of fumaric acid in MeOH was added. After addition of
a 1/1 mxture of EtOAc/Et20, the precipitate was filtered to give the t|tIe
conpound |- 1 Tedatedvilpmethrowdeenarated frtipaoof vhe flashotkromatpataphym TVE) :

6.42 (24, d8s S hed b Exfs le % 3‘% thé ldon&kratdd feactibbs aBtoicBiok®et?ic90 (5H,
n, 2.40- 1 00 21

0.72 H . | 3 O(E, 2) 3-
f 3'- (R)-Pyr quualtrﬂfrﬁm&m Al om7 %%‘Ilh‘w%ﬁ‘g}ﬁ%‘%-téﬁg %ﬁgﬁ%‘le ﬁg-&‘ oc(:hl o%i de
(1-ck) Fol | omirgnrehe Bt@AedEus@, thes predipdaten was aifpéredltoagvesthar titheg fr om
7a- met hyl andy, &ﬁh] ﬁ@% dﬂ‘(t) chgoé%el d Péseﬁrkvhﬁ@po%ﬂdeirgm AndR3 :-fOB) 15

Py rpound vas 3 B0, LB 3, G 5eE g, e, e

d
;gmngglrj?o 11T NNRH 3@1:) M&(z}u\ﬁg}aw (Y5 frshra BWED 516 1), 40310 (61R) , 4. 72
(1H m, 3.50:3. %015( @%H my: 5D sAHmM 7?1909 Q8% (13930184@5}10 &§2- 0. 83

(6H, r‘r), 0. 79
0.82 (1.5H, s), 0.75 (3H, s).

Example 38

15 (Z) 3-[13-(R)-(1-Methyl)pyrrolidinyl]oxyimino-5a-hydroxy-6-methylene-
- androstane -17-one fumarate (I-bl)

The title compound I-bl was prepared following the procedure de-
scribed in Example 1 starting from 5o-hydroxy-6-methylene-
androstane-3,17-dione (II-ap, Prepn. 26, 70 mg) and 3-(R)-(1-

20 methyl)pyrrolidinyloxyamine dihydrochloride (III-j, Prepn. 10, 42mg).
The crude product was purified by flash chromatography (SiOz,
CHCls/MeOH/26% NH40H 90/10/0.1). To the concentrated less polar
fractions the stoichiometric amount of fumaric acid in MeOH was
added. After addition of a 1/1 mixture of EtOAc/Etz0, the precipitate

25 was filtered to give the title compound I-bl (40 mg, 34%) as a white
powder. 1H-NMR (300-MHz, DMSO-ds, ppm from TMS): § 6.45 (s, 2H),
4.82 (1h, bs), 4.68 (2H, bs), 4.58 (1H, m), 3.30-3.20 (6H, m), 3.15-3.08
(1H, bs), 2.80-1.10 (18H, m), 2.26 (3H, s), 0.82 (3H, s), 0.76 (3H, s).

30 - o Example 39



20Exampl e 64 (E, Z) 3- f3'-(R -Pyrrolidinyll oxvimno- 70-nethyl androstane-
17-one hydrochloride (l-cl1l) Prepared in 92%yield as described in Exanple
1 starting from 70- nethyl androstane-3, 17-dione (ll-az, Prepn. 37, 512 np)
and 3-(R)- 25 pyrrolidinyl oxyam ne di hydrochloride (Ill-e, Prepn. 5, 282
ng). The organi c phase was extractedewi th THF, washed with brine, dried
over Na2SO4, filtered and evaporated to dryness to give the title conpound
l-cl .as a white powder. 111-NWR (300 MHz, DMSO d6, ppmfrom TMS): .5 9.08
(2H, bb), 4.71 (111, nm, 3.30-3.10 (6H, m, 3.05 (0.511, m, 2.78 30(0.5H,
m, 2.40-0.90 (194, m, 0.99 (311, d), 0.82 (3H, s), 0.78 (311, s), .
0.80-0.70 (1I—K_)m§._j__@)m_ﬂ)_@&rolﬁcﬁhvﬂexvlmmo 5a-hydroxy-6-methylene-

[ 34R) - Pyrrol i /4 AT t ndr ost ane-17-one hydrochl ori de
(l-cm Follo i ML s ed in Exanple 65 and starting from
7J3- 5 net hyl androst ane-3, 17-dione (ll-az,- Prepn. 37, 90 ng) and 3-(R)-

pyrroli S' Iny | Omagfrdmhylgé Qohteétirgbed(oke ?)olﬁf épietions dftermoe fldsh title

co oun -cmwas t al m

VeOm Bt 0Ac, © ab P RRnS gt AT ing g %&Tﬁ%@@*&é&% %‘fﬁm 6

8.94 (2H, bb)of furmari¢ apid im) MeQHmas, qdﬁe@aﬁftemaddsnmotle(li mlﬁfurezo 40-0.95 .

E';%,'OH( R;T) Pyo 9Etg§HEt§@; thb §fec€ﬁ$hte5\)ra? ﬁilt?e@ed Bbigive) th&t;ﬁl@fmoﬁl;ﬁﬁmﬁzlﬁl 3- g
rrol i di no- me - oride

ooy o8 ot (B b ondlslhg 4 MREEem Bt atk SR RoGOR M O VS GAR b

nmot her | i quor ppi EeenffMS)68,6.45 t(ar2By apdt élHohs) 65 (Kt bon4&0 kb resi due

w th EtOAc, E})aﬁ g@fé 2 Bﬂeﬁob'sﬁ; 2 é#(ﬂﬁné)ﬁ%dvﬁ% (ﬁ?é/ﬁongﬁ PPH, " om TVB) :

6 9.14 (2H, b 262. 40- 0. 95
( 20H, Hé§ 0H3 (35, S>00§ﬁ(%1:1,w) s) 0. 79 (3H s). EanrpI e ?7

Example 40

(7Z) 3-[3-(S)-(1-MethyDpyrrolidinylJoxyimino)-5a-hyvdroxy-6-methylene-
androstane-17-one fumarate (I-bn)

15 The title compound I-bn was prepared lelowing the procedure de-
scribed in Example 1 starting from 5a-hydroxy-6-methylene-
androstane-3,17-dione (II-ap, Prepn. 26, 100 mg) and 3-(S)-1-Methyl-
pyrrolidinyloxyamine dihydrochloride (III-i, Prepn. 9, 60 mg). The
crude product was purified by flash chromatography (SiOs,

20 CHCls/MeOH/26% NH4OH 90/10/0.1). To the concentrated less polar
fractions the stoichiometric amount of fumaric acid in MeOH was
added. After addition of a 1/1 mixture of EtOAc/Etz0, the precipitate

- was filtered to give the title compound I-bn (67 mg, 40%) as a white
powder. 'H-NMR (300 MHz, DMSO-ds, ppm from TMS): é 6.52 (2H, s),

25 4.81 (1H, bs), 4.66 (1H, bs), 4.59 (2H, m), 3.40-3.20 (6H, m), 3.10-2.98

(1H, m), 2.80-1.10 (18H, m), 2.31 (3H, s), 0.81 (3H, s), 0.75 (3H, s).

"Example 41

- 30

androstane-17-one fumarate (I-bo)




(Z. B)
3-(3' - (R - Pyrrolidinyl oxy| m no) - 7- (spi rocycl opropane) andr ost ane2517- one
hydrochl ori de (1-co) Followi ng the procedure described in Exanple 1 and
starting-from 7- (spirocyclopropane)androstane-3, 17-di one (II-ba Prepn.
38, 55 ng) and 3-(R)-pyrrolidinyl oxyasi ne di hydrochloride (I11-e, Prepn. 5,
30 30.ng), the title conpound |I-co was obtained (61 ng, 80 % as a white
powder. 1H NVR (300 MHz, DMSO-d6, ppmfrom TMS): 6 9.02 (2H, bb), 4.71 (1H
m, 3.30-3.15 (6H, m, 3.05 (0.5H, m, 2.70 (0.5H, dd), 76 2.42-0.84 (19H,
m, 0.93 (1.5H, s), 0.92 (1.5H s), 0.80 (3H s), 0.75-0.70 (2H, m, 0.62
(1H, m, 0. 34Ifoldted romExladRbAcdfrated( mory moWaﬁnﬂf:mtloﬁa -dfogrmeine cﬂaahdro

stane- 17-one | i bed In

Seampi e 1 andePiBaRRy dekbed 1y mﬁq*a% %%%%&%ﬁ%“lone%ﬁt

Prepn. 39, 700ﬁ1ﬁ9m@h@a®d(lﬂ)Mem‘I wasrasl %dé#il‘?féoﬁﬁ H%Pﬂr@rq de '

(7 ;%e tF’reantéAc/%oyihe f)f@lﬁltét’eewiﬁé)myélﬂté Nflﬂkﬁﬁtlﬂbtc@hﬁﬁﬂmﬁm n% i

er cent n 0

pom f o TvE) oy 7B mig Yol MR M ek M. dg b i PHe) B a2 B 10
4.05 (1H m, (2H 39, 4R2 (LK 6bk), 67 S1H5be)0 4564, (BT, np, ‘304((629&6111)111)2 40-1.00 -

(19H m, 0.99 %éoim ), $969. 1(01@1‘1 B, 2(327(%}1(%*)4 09D (3EXayPbF469 (E) 3-

[3'-(R) - Pyrrol nyI OXVi i no- 7a- et hoxycar b onvl andr ost ane- 17- one .

hydr ochl ori de 20Fol | owi ng the procedure described in Exanple 1 and

starting from 7a- rret hoxycar bonyl anfixastrded23, 17- di one (11 -bc Prepn. 40,

60 ng) nd 3-(R)-pyrrolidinyl oxyam ne di hydrochloride (lI1l-e, Prepn. 5, 30

1ne title corrpound cq was, obtal ned 2 a vvhlte sol i d.
1 11 NVR (3004 i LEQALNY 5 -
androstane 17 -one hvdrochlorlde (I- bp)

Prepared in 77% yield as described in Example 1 starting 5oa-hydroxy-

15 6-(E)-hydroxyiminoandrostane-3,17-dione (II-aq, Prepn. 27) and 3-

(R)-pyrrolidinyloxyamine dihydrochloride (III-e, Prepn. 5). The com-

- bined organic extracts were dried over NazSOs, filtered and evaporated

to dryness to give title compound I-bp. 1H-NMR (300 MHz, DMSO-ds,

: ppm from TMS): & 10.67 (0.5H, s), 10.64 (0.5H, s), 9.01 (2H, bb), 5.08

20 (0.5H, s), 4.95 (0.5H, s), 4.73 (1H, m), 3.51-2.90 (6H, m), 2.62-1.10 (19H,
m), 0.82 (3H, s), 0.76 (3H, s).

- Example 43

3-13-(S)-Pyrrolidinyl]oxyimino-5a-hydroxy-6-(E)-hydroxyimino-
25 androstane-17-one hydrochloride (I-bq)

Following the procedure described in Example 1 and starting from 5o-
Hydroxy-6-(E)-hydroxyiminoandrostane-3,17-dione (II-aq, Prepn. 27,

100 mg) and 3-(S)-pyrrolidinyloxyamine dihydrochloride (ITI-d, Prepn.

30 4, 50 mg), the title compound I-bq was obtained (90 mg, 68 %), after
freeze-drying of the precipitated hydrochloride, as a white powder. *H-

" NMR (300 MHz, DMSO-ds, ppm from TMS): § 10.72 (0.5H, bs), 10.63

.(0.5H, bs), 9.02 (2H, bb), 4.85 (1H, bs), 4.73 (1H, bs), 3.35-3.10 (6H, m),



25m), 3.57 (311, s), 3.35-3.20 (611, m, 3.15 (1H, m, 3.05 (1H m, 2.74
(1H, m, 2.40-0.95 (1811, m, 0.89 (3H, s), 0.78 (3H, s). Exanmple 70 77
Fol |l owi ng the procedure described in Exanple 1 and starting from 6-

(E) - hydr oxyi m no- 7a-hydroxyandrostane- 3,17- dione (Il1-bd, Prepn. 41, 83
ng) and 3-(R)-pyrrolidinyl oxyam ne dishydrochloride (Il11-e, Prepn. 5, 48
nyg), the title conmpound I-cr was obtained (75 ng, 66 %9 as a 5 white
powder. 'H NMR (300 MHz, DVMSO-d6, ppmfrom TM5): 6 10.72 (0.511, bs), 10.63
(0.5H, bs), 9.02 (211, bb) 5.17 (111, d), 5.02 (1H, bs), 4.73 (111, bs),
3.35-3.10 (611, m, 3.15 (1H, mM, 2.99 (1H, nm, 2.70-1.00 ( 16H, m,-0.89
(311, s), 0.88.163HH,s)n), HXEDH| en)/12.708.0)(37H, m), 0.84 (1.5H, 5),0.83
f3'-(R)- PyrroLi gf—lnél b%v 3511 rg?- 6a- hydr oxynet hyl andr ost ane- 7, 17-di one
fumarate (1-cS) Prepared i'n 67%vyield as described in Exanple 1 and
starting from 6a- hydroxynet hyl androstane-3, 7, 17- trione (I'l-be, Prepn. 42)
“and 3-(R)- pyrrolidinyloxyam ne di hgdaggid @4i de (I'11-e, Prepn. 5). The
crude product was purified by flash chromat ography (Si02, CHC13/ MeOH 26%

" NH4OH 90/10/0.1). To t he concentrated fractlons a 205t0|ch|onetr|c anmount
of funeric ac{4 B3N vt 2 v 3 oi- RV A& 9

Et OAc/ Et 20, t{}ﬁnfbraﬁﬁirc%téﬁé 7V@1§Hé&1tf%ggatteq1%)ve the title corrpound |-cs as
white sotid. I-I-NVR (300 Mz, DVSOG-d6, ppmfrom TM5): 6 6.41 (211, s),
4.69 (1H, m, 4.18 (111, bb), 3.70-3.00 (811, n), 2-80-1.00 (19H, m, 1.15
(3H, s), 0.79Th8title mpAmdkafiplas obainéd fol®)v@ng the procedure descubed

o5 b PP RBIELL AR gty oy Bty b

andr ost ane-7 unar at e are gl g as
described in endegstanet3drdliener IJﬁglfrPd’mpea , 100 mg) and 3-(5

methyl)pyrrolidinyloxyamine dihydrochloride (III-i, Prepn. 9, 55 mg)

The crude product was purified by flash chromatography (SiOsz,
CHCl¥MeOH/26% NH40H 90/10/1). To the concentrated less polar

fractions the stoichiometric amount of fumaric acid in MeOH was

15 added, followed by a 1/1 mixture of EtOAc/Et:0. The precipitate was
filtered to.give the title compound I-br (70 mg, 48 %), after freeze-
drying, as a white powder. H-NMR (300 MHz, dmso-ds, ppm from
TMS): § 10.62 (s, 1H), 6.39 (s, 1H), 5.00 (s, 1H), 4.70-4.60 (m, 1H), 3.20-
1.00 (m, 25H), 2.22 (s, 3H), 0.80 S, 3H), 0.78 (s, 3H).

20
Example 45
iminoandrostane-17-one fumarate (I-bs)
25 Isolated from the concentrated more polar fractions after the flash

chromatography described in Example 44. The stoichiometric amount
of fumaric-acid in MeOH was added, followed by a 1/1 mixture of
EtOAc/Etz0. The precipitate was filtered to give the title compound I-
bs (50 mg, 32 %), as a white solid. 'H-NMR (300 MHz, dmso-ds, ppm

30 from TMS): § 10.62 (s, 1H), 6.48 (s, 2H), 5.00 (s, 1H), 4.63-4.48 (m, 1H),
3.20-1.00 (m, 25H), 2.22 (s, 3H), 0.82 (s, 3H), 0.73 (s, 3H).

. Example 46



hydr oxynet hyl andr ost ane-3, 7, 17-trione (I1-be, Prepn. 42) and 3-(R)-

(1- et hyl ) pyrrolidi nyl oxyan ne di hydrochloride (I11-j, Prepn. 10). The
crude product was purified by flash chronatography (Si 02, 35CHC13/ MeOH 26%
NHAOH 90/10/0.1). To the concentrated fractions a 78 stoichionetric anount
of fumaric acid in MeOH was added. Aféfer addition of a 1/1 m xture of

Et OAc/ Et 20, the precipitate was filtered to give the title conpound I-ct as
a white solid. 1H NWVR (300 MHz, DMSO-d6, ppmfrom TM5): 6 6.56 (2H, s),
4.62 (1H, m, 4.17 (1H, bb), 3.70-3.30 5(8H, nm), 3.22-3.12 (1H, m,
3.06-2.92 (1H, m, 2.37 (1.5H, s) 2. 35 (1. 5H s) 2. 90 1.00 (17H, m, 1.17
(1.5H, s), 1. 3-13'FR)-(kMetBylJf 3 HE)-h -

2)3-13' - (9) - (s MEbbul APy oh ogbgmaqgge@ (g 62- hyar oxymethyl -
andr ost ane- 7, -Ccu repared in 72%yield as descri bed
~in Exanple 1 and starting from 6a- hydroxynet hyl andr ost ane-3, 7, 17-tri-one
((j ! Ih 3e, Elr epp’ghéZt)ltlarubrﬁpdxﬁ)d- Iéltgt fwdast tletafnygap follodingi clyd q»ryaarﬁume de- by f1ash

i hydrochl ori de. y flas
chr omat ogr aphscrk% in CIM@EOI—}ZG%}K%I—&wle ﬁgay#gf ncentrat ed
fracti éns a si; Wnéf%ﬁ%mﬁ lafdlpuﬁéﬂr%anrﬂpnn dsd. After
addi tion of amy.d- memﬂnﬁ/r%hcﬁh%&&ﬁhz& diﬁwr@é}ﬂﬁhﬂét(ﬂlej,vlafeﬂn lt@®red to
gi ve 20thet5£Iec ‘1149 - GU _as ]it g aqé ) aq%,&lb—g DVBO- d6,
ppm fr om TVE) 29 18- E 81520 ugt évz‘*s(f’ih 190 Dy jagiyc Yfﬁl P 330 (8H,
m, 3.20-3. 10%@%0 Hg©H 199/1041). $o the( sppeeny rat  doss1 POT(17H, ),
%1%6( g?’l(_'R 3 flgrgcagns( 3He k@tbhch?éﬁéﬁmﬂaﬁhoz&lt of fumaric acid in r11\/IeOH mas g

[ nvkar bonv ndr g one chlride

30ToasH! ut i oné?l%i‘g fd’( by 1at %ET%X@&E?@%F@F%@ @LP (ﬂrﬁm\édca e was
yl ) car bonyl oxfiltenstt mst@mme Jti‘tl@llcomoghd kbt (B2 epg. 283%),48temyfreene-Et QAC
(0.6 m) at Od&mgbera@&m{e i 1? géwabﬁ M@Nmﬁdfﬂg Iefﬂz?rdxﬁéé aing for

15 mn at room ure t ggl due was

eyapor
triturated wi PREfrom TR @elot% %l]t}h)e 6@%‘2‘% P2
4.55 (m, 1H), 3.20-1.00 (m, 25H), 2.32 (s, 3H), 0.82 (s, 3H), 0.75 (S, 3H).

15 Example 47

iminoandrostane-17-one fumarate (I-bu)

Isolated from the concentrated more polar fractions after the flash
20 chromatography described in Example 46. The stoichiometric amount

of fumaric acid in MeOH was added, followed by a 1/1 mixture of

EtOAc/EtzO. The precipitate was filtered to give the title compound I-

bu (70 mg, 44 %), as a white solid. 'H-NMR (300 MHz, dmso-d¢, ppm

from TMS): & 10.63 (s, 1H), 6.51 (s, 2H), 5.10 (bs, 1H), 4.65-4.55 (m,
25 -1H), 3.20-1.00 (m, 25H), 2.32 (s, 3H), 0.82 (s, 3H), 0.78 (s, 3H).

Example 48

androstane-17-one fumarate (I-bv)




35cv (21 ng, 50% . 1H NWR (300 MHz, DWVSO-d6, ppmfrom TM5): 6 8.84 79 (1H,
bb), 8.56 (1H, bb), 4.61 (1H, nm), 3.50-1.20 (29H, m, 0.78 (3H, s), 0.69
(3H, s). Exanple 75 5313-(4-Piperidinylcarbonyl oxy)androstane-6, 17-di one
Pydr ochl ori de (I - Prepared in 61%yield as described in Exarrpl e 29 starting
rom 68

313-(N(tert-butoxycarbonyl ) pi peri di n-4-yl car bonyl oxy)-andr ost ane- 6, 17- di one
10(11-hg, Prepn. 44). 111-NWR (300 WMHz, DMSO d6, ppmfrom TMS): 8.90 (1H,
bb), 8.80 (111, bb), 4.62 (1H, m, 3.50-1.20 (29H, m, 0.78 (3H, s), 0.69
(311, s). Exanple 76 15 313-(3-Azeti di ncarbonyl oxy) andr ost ane- 6, 17-di one

~ hydr ochl ori deThé¢ titke) corp@pad &b WaQCH}zityihleHdnaeﬂ)‘}dqwdifb]émNing theapml-e 29

starting fro and d
313-(N(tert- but oxﬁa/c%ersﬁnbeﬁl lgzgﬁl % casrt tl% §§‘§/ a?n%%lgs]twgr%’;g 17- di one

20(11-bh, PremethoEyminog repin?$; GEeed §-8. 95 (2H,

2?%&34 2?1(1 1"(8){?y,rr(ﬂ}d31('jl 10& &Ha%mhyax&)&mrgh (§)-d, Prepn( 3187 nsg) TEsanmpl e 77
I rroil I caronon t | -

oy oapar od .u# 5 0Bk e e Yk o %rg?é?%%%ﬁg (HoLe e ¢

30- (N(tert - butBGl ‘ﬁ)(i)Hl’%q)l Y é[‘o(t%es‘)onﬁ%trﬁ? ﬁ?/tl PB&§ andr ost

?Pe- h6 ﬁ? 30st61cm&nét1«ﬂc @mouﬁ’fwmméﬁé acifili@ MeOIE wk edided. masr padi-fi ed by
a.s. chro- ~ tion of a 1/1 mixture of EtOAc/Etz0, the precipitate was filtered to give

the title compound I-bv as a white powder. tH-NMR (300 MHz, DMSO-

10 ds, ppm from TMS): § 6.41 (s, 2H), 5.35 (bs, 0.5H), 5.21 (bs, 0.5H), 4.70
(bs, 1H), 3.73 (s, 1.5H), 8.71 (s, 1.5H), 3.30-2.90 (m, 7H), 2.41-1.00 (m,
18H), 0.81 (s, 3H), 0.72 (s, 3H).

Example 49

15

androstane-17-one fumarate (I-bw)

Prepared in 40 % following the procedure described in Example 1 start- -
ing from 5a-hydroxy-6-(E)-methoxyiminoandrostane-3,17-dione (Il-ar,
Prepn. 28, 420 mg) and 3-(R)-pyrrolidinyloxyamine dihydrochloride -

20 (IIT-e, Prepn. 5, 210 mg). The crude product was puriﬁed by flash
chromatography (SiOs, CHClyMeOH/26% NH4OH 90/10/0.1). To the
concentrated fractions the stoichiometric amount of fumaric acid in
MeOH was added. After addition of a 1/1 mixture of EtOAc/Etz0, the
precipitate was filtered to give the title compound I-bw, after freeze-

25 drying, as a white powder. 'H-NMR (300 MHz, DMSO-ds, ppm from
TMS): & 6.41 (s, 2H), 5.30-5.20 (bs, 1H), 4.76-4.65 (m, 1H), 4.75 (s,
1.5H), 4.65 (s, 1.56H), 3.30-2.90 (m, 7TH), 2.42-1.00 (m, 18H), 0.82 (s, 3H),
0.73 (s, 3H). | |

30 | Example 50 -

(Z) 3- [3'; (S)-(1-MethvDpvrrolidinylloxyimino)-5a-hydroxy-6-(E)-methoxy-
iminoandrostane-17-one fumarate (I-bx) '



mat ogr aphy (Si 02, CHC131MeOH 26% NHAOH 90/ 10/1). To the concen- trated
fractions, the stoichionetric anount of fumaric acid in MeOH was added,
followed by a 1/1 mxture of EtOAc/Et20. The precipitate was filtered to
give the title conmpound I-cy. 111-NWMR (300 MHz, 80 DMSO d6, ppmfrom TMS):
5 8.00 (3H, bb) 6.43 (2H, s), 4.60 (&M, 3.30-2.90 (5H, m, 2.45-1.13 (22H,
0.78 (3H, s), 0.69 (3H, s). Exanple 78 5
35-(2(R, S) - Morphol i nyl car bonyl oxy) andr ost ane- 6, 17-di one funarate (I-
Prepared in 54%vyield as described in Exanple 32 starting from313-(N 10
(tert-butoxycarbonyl)norpholin-2(R S)-yl carbonyl oxy) andr ost ane-6, 17- di one
(1'l-bj, PrepnThdiitle lddﬂ%r(dwlbﬂ\/lvl?as BMathelb folppwminfzr dre PvB)eduBe 8dHBO0 ( 3H,

bb), 6.43 (2 3 09 9 2.60 (5H,
rr)? 2. 45- 1(14 "(rg%ﬁﬂ niq‘ (%"@ﬁ 8"1“?8?2 éo . ( Kqufggﬁ% (
(2 (R S) - Pi pemethorsimanonsiypeepytf-giongr(El-gr, l?rw@m%B &qovmgb%wi oti de

(1- da) 20Pr ey ﬂ%eﬂ@l}%@%&id@hﬂoﬁ@arﬂﬁ%dih@ﬂ@odlﬂox@l@ﬁﬂlﬁ 2Pripar.t9,ng from

31:1- y e) buto&< ar y] o A 1)o
i A e s e

?I;x Zl?rpﬁelg ( 6Hfra@§10n32 tﬁ@ @toﬂc@uﬁﬁ@t‘i‘lc Iilnou(?lt /& fdklarie) acif- ibl MebH 3%S) -

1- 3- (RS) - Pyr r 8ided n%l‘%% pelitionneh b eisHiReoeh BHOAYE e the, REFIRIEN S | - db)

was filtered to give the title compound I-bx (49 mg, 30%) as a white
10 powder. H-NMR (300 MHz, DMSO-d¢, ppm from TMS): 8 6.41 (2H, s),

5.24 (1H, bb), 4.67 (1H, m), 3.72 (3H, s), 3.15-2.75 (6H, m), 2.43 (3H, s),
2.65-1.00 (19H, m), 0.83 (3H, s), 0.75 (3H, s).

Example 51

15- " (E)  3-[8'-(8)-(1-MethyD)pyrrolidinylloxyvimino)-5a-hydroxy-6-(E)-methoxy-
iminoandrostane-17-one fumarate (I-by)

Isolated from the concentrated more polar fractions after the flash
chromatography described in Example 50. The stoichiometric amount
of fumaric acid in MeOH was added. After addition of a 1/1 mixture of
20 EtOAc/Et20, the precipitate was filtered to give the title compound I-
by (50 mg, 30 %) as a white powder. 'H-NMR .(300 MHz, DMSO-ds,
ppm from TMS): § 6.41 (s, 2H), 5.20 (1H, bb), 4.58 (1H, m), 3.76 (3H, s),
3.15-2.75 (6H, m), 2.33 (3H, s), 2.60-1.10 (19H, m), 0.83 (3H, s), 0.75
(3H, s).
25
Example 52

Z) 3-[3- (R) ( 1 MethyDpyrrolidinylJoxyimino)-5o-hydroxy- 6- (E) methoxy-
iminoandrostane-17-one fumarate (I-bz)

The title 'compound I'bz was obtained following the procedure de-
30 scribed in Example 1 starting from 5a-hydroxy-6-(E)-methoxyimino-
androstane-3,17-dione (II-ar, Prepn. 28, 70 mg) and 3-R)-(1-



To a stirred solution of 3a- nercapto-6-nethyl eneandr ostane-17-one (I1-bl,
Prepn. 49) (100 ng) in dry DVF (2 nm), Nall 60%in oil (30 ng) was added at
0OC. After 5 min. a solution of (RS) 3-bronopyrrolidine 35hydrochloride
(Prepn. 64, 60 ng) in DMF (1 nL) was dropped in 30 81 min. at room
tenperature. After 2 hrs, a 5% NaH2P@4 sol uti on was added. The phases were
separated and the aqueous phase was extracted with Et 0OAc. The organic

| ayers were washed with brine, dried over Na2SO4 and evaporated to dryness.
The crude product was puri- 5 fled by flash chromatography (Si02,

CH2C12/ MeOH/ NH3 93/ 7/0.7). To the concentrated fractions the stoichionetric
amount of furrﬁfeltlsylaa;@yxdolndlnbr’&ﬁbrbmse dilgettochibtide (Hddj Prem.dfo, B70Ag). t he

precipitate 0 f nd I-db

2 . o, P LA Wl 07 Rl AR,

6. 42 (2H 1059 {4 @ cpRgentr 8550 m,

?éx 30- | 131(6iﬂ5r,acﬁhis %hé%st&c%nﬁ&@fd ai’ﬁounﬁ (7f|6f1(1§&ﬂ1c 8did & Me(()HHwaS]z :
anp i io umar a
dc) Fol | oﬁﬁ%‘“gd ‘lﬁg %F@l@%%{) élzjc#%é r@@r@o Bre% ebleng frome

3a- mer capt oamds dsltened- 9, dive dherfatl¢ ICDHmﬁ'}mli’rIelpﬁ"n 4Gme, (390 ayp, WQBPB[ 3-

Eﬁg)c%(rj re o:olr g WP&#HP}] NMRdd SO NVEH S, BNISH-@R, ﬁrﬁﬁ%xﬂtwsﬁ elbakned), ZE from

a e

precipitate Wgti% (é%ﬁg %égﬁéngé%%@*{fﬁ g?ﬁé'{ Z‘? (é@’lmi‘qﬁl&/g%((?o@

DVBO- d6, ppm f)p2n8TNS) 0 (B3IE, @2, 2(244(3&) a.8893H18), 0.7 BEB.37 (1H, m),

3.30-3;4l0 (611, m), 2.45-0.95 (20H, m, 0.76 (3H, s), 0.63 (31l, 25 Exanple

82 3a 3-(RS)-Pyrrolidinvithiol-6- %}E) h)[droxw m noandr ost ane- 17- one
fumarate (1-dd) 30 Xam

(E) _ 3-[3-(R)-(1-Methyl)pyrrolidinyl]oxyimino)-5e-hydroxy-6- (E)- methogy_
iminoandrostane-17-one fumarate (I-ca)

Isolated from the concentrated more polar fractions after the flash
15 chromatography described in Example 52. The stoichiometric amount
of fumaric acid in MeOH was added. After addition of a 1/1 mixture of
EtOAc/Et;0, the precipitate was filtered to give the title compound I-
ca (56 mg, 50 %) as a white powder. H-NMR (300 MHz, DMSO-de,
ppm from TMS): 6 6.51 (s, 2H), 5.28 (1H, bb), 4.62 (1H, m), 3.78 (3H, s),
20 3.30-3.20 (6H, m), 3.05-2.95 (1H, m), 2.90-1.10 (18H, m), 2.32 (3H, s),
| 0.82 (3H, s), 0.76 (3H, s).

Example 54

25 (E.7Z) 3-I3-(R)-Pvrrolidinylloxyiminoandrostane-7,17-dione fumarate (I-
cb)

Prepared in 50% yield as described in Example 1 starting from andro-
stane-3,7,17-trione (IT-as, Prepn. 29) and 3-(R)-pyrrolidinyloxyamine

30 dihydrochloride (III-e, Prepn. 5). 'H-NMR (300 MHz, DMSO-ds, ppm
from TMS): & 8.00 (3H, bb), 6.40 (2H, s), 4.74 (1H, m) 3.35-0.94 (26H,
m), 1.13'(3H, s), 0.78.(3H, s)



The title conmpound was prepared follow ng the procedure described in
Exanple 1 and starting from 3a43-(RS)-pyrrolidinylthio]androstane6, 17-di one
fumarate (1-dc, Exanple 81, 115 ng) and hydroxyl am ne hydrochl oride (20

. The crude product was purified by flash chro- 35matography (Si 02,
CH2C12/ MeOH/ NH3 9/1/0.1). To the congentrated 82 fractions the
stoichionetric amount of fumaric acid in MeOH was added. After addition of
Et 0Ac, the precipitate was filtered to give the title conpound I-dd as a
white solid in 65%yield. 111-NVR (300 MHz, DMSO - d6, ppmfrom TM5): 8 10.72
(1H, bs), 6.42 (1H, m, 4.69 (1H, m, 53.57 (111, m, 3.30-3.10 (6H m,
2.40-0.95 (20H, m, 0.76 (3H, s), OE&3mpdH5s). Exanple 83 103a- [2-
(Pyrrolidin-3- (S) vl)- (2)-vinyll androstane- 6,17- dione formate (I-
Asol uti onof 3a- tert- but oxycar bonyl )pyrrol i d| n-3-(S) -
vi nyl ] andr ost giaéd € il drg ol pgionejumarate Uscid 15 (3
m.) was stirr at roomterrperature for 2 h. 15 n1_ of distilled water were
t hen added and the resulting mxture freeze-dried to give the title
conpound 1- de as a white solid, in 95%yield. 1H NVR (300 VMHz, DWVSO d6, ppm
from TMS): 8 Bremaredin 8815 follvgng theiprededuse desariied in)Exaanpls Bstast-(4H, nj,
3. 00-2.05 (71{ng&fﬂ)m 3n@%nliré&aﬁé-él’ﬂ-17mlon9(ﬁ6aé FHiepis) 29,200 13) @ad, S)-

ot ot ot o361 PeoRESbD i, SR UL PraPELes e "

di one fornat e
described i n Fhanphele8dreduactt iwep fourificgia-by| flash chromatography (Si0s,
(tert-but oxycaHORMIOM Z6% lNiH@OH 68)10y.) ). (1%) thevédicbhaadsd aatiendal7- di one

0y o T ionte et s bR U i 5 (2

2. 00- 11010 ( 17tonnf a D1 8hix¢3d, ofsBtOA/ET(,3He prcipitate was filtered to give
the title compound I-cc as a white powder. H-NMR (300 MHz, DMSO-
ds, ppm from TMS): § 6.41 (s, 2H), 5.75-5.65 (m, 1H), 3.30-3.00 (m, 6H),
2.95-2.80 (dd, 0.5H), 2.75-2.60 (dd, 0.5H), 2.45-1.05 (m, 19H), 1.12 (s, -
3H), 0.78 (s, 3H).

15

Example 56
(E.7Z)  3-[3-(R)-Pyrrolidinyl]oxyimino-7(E)-hydroxyiminoandrostan-17-
one fumarate (I-cd)
20

Prepared in 50% yield as described in Example 1 starting from 7-(E)-
hydroxyiminoandrostane-3,17-dione (II-at, Prepn. 30) and 3-(R)-
pyrrolidinyloxyamine dihydrochloride (III-e, Prepn. 5). 'H-NMR (300
MHz, DMSO-de, ppm from TMS): § 10.39 (0.5H, s), 10.36 (0.5H, s), 8.66

25 (3H, bb), 6.40 (2H, s), 4.66 (1H, m), 3.20-2.78 (6H, m), 2.45-0.83 (20H,
m), 1.01 (3H, s), 0.80 (3H,s).

Example 57

30 (E.7) 3-[3—(R)-Pvrrolidinvllbxviﬁlino-7(E)—methoxviminoandrostan—17— -

one fumarate (I-ce)




Exanple 85 83 3 a-1-2-(Pyperidin-4-yl)-(2)-vinyllandrostane-6,17-di one
formate (I- dg) The title conmpound was prepared in 90%yield as descri bed
in Exanple 83starting fronBa- [1- (tert-butoxycarbonyl)pyperidin-4-yl)-(2)-
5 vinyl |l androstane-6, 17-dione (Prepn. 55, Il-bp). "11-NWR (300 MHz,

DMSO-d6, ppmfrom TMs): 8 8.98 (211, bb), 5.74 (111, t), 5.19 (111, t),
4.20-3.95 (211, m, 3.00-1.05 (28H, m, 0.85 (3H, 's), 0.77 (3H, s). Exanple
86 10 3a- [2-(Azetidin-3-vl1l)-(2Z)-vinvllandrostane-6.17-dione fornmate (I-
dh) The title conmpound was prepared in 70% yield as described in Exanple
83startingfronBa- [1-(tert-butoxycarbonyl)azetidin-3-yl)-(2)- 15

vi nyl ] andr ost Bagpded Indi0ongidl@raapdeschibed lih -Expmplelt tabiRg(360 TAE)- DVSO- d6,

Lo 1) oAbl i Bk gty Ry ity (21

20Exanpl e 87 pyrrolidinyloxyamine dihy drochloride (I1l-e, Prepn. 5)

(2)-3-[3-(9)- Mmmbm;mu&Imlfmnmms)asiwwmrmhauaagﬂos;an@(rm,?- di one

LU onmbas TBSBR, 8 i B A oL SRS 7rq>?‘%§f?§§ﬁ?4§é%“‘érepn

42) and 3-(S) ¢3Bpys)rol i di nyl oxyam ne di hydrochloride (Il11-d, Prepn. 4). The

crude product was purified by flash chromatography (Si 02, CHCL3/ MeOH 26%

NHAOH 90/ 10/0.1). To the concentrat gg frgc ions a stoichionmetric anount of
830 tion of Et20 t he o

fumaric acid in MeOH was added. Aft
precipitate W&EZDla [32(B Y Pyorodidy g - j 4

white gﬂ“d dda g £3IPpMiz, DVBO- d6, ppmfromTI\/B) 8902(211 bb)
6.41 ( , 4.25 (1H, t), 3.55 (2H, nj, 3.32-3.10 (6H ),
2.51 (2H, n), 2.10 (111 m, 1.90-1.10 (16H, m, 0.95 (311, s), 0.80 (3H,
s). 84 : Prepared in 49% yield as described in Example 1 starting from 7-(E)-

allyloxyiminoandrostane-3,17-dione (II-av, Prepn. 32, 270 mg) and 3-
(R)-pyrrolidinyloxyamine dihydrochloride (III-e, Prepn. 5, 133 mg).

15 The crude pi'oduct was purified by flash chromatbgraphy (S10¢,
CHCl3/MeOH/26% NH40H 90/10/0.1). To the concentrated fractions a
stoichiometric amount of fumaric acid in MeOH was added. After addi-
tion of a 1/1 mixture of EtOAc/Et20, the precipitate was filtered to give
the title compound I-cf as a white powder. 'H-NMR (300 MHz, DMSO-

20 ds, ppm from TMS): & 7.48 (1H, bs), 6.42 (2H, s), 6.00-5.85 (1H, m),
5.30-5.10 (2H, m), 4.70 (1H, bs), 4.45 (2H, d), 3.20-2.80 (6H, m), 2.40-
1.10 (20H, m), 1.00 (3H, s), 0.81 (3H, s). '

Example 59
25

(E.7) 3-[3'-(R)-Pyrrolidinvljoxyimino-7-methyleneandrostane-17-one

hydrochloride (I-cg) _

Following the procedure described in Example 1 and starting from 7-
30 . methyleneandrostane-3,17-dione (II-aw, Prepn. 33, 110 mg) and 3-
(R)-pyrrolidinyloxyamine dihydrochloride (III-e, Prepn. 5, 64 mg), the
~ title compound I-cg was obtained (134 mg, 87 %) as a light yellow pow- .
der. TH-NMR (300 MHz, DMSO-deé, ppm from TMS): 3 8.91 (2H, bb),
4.72 (2H, bs), 4.67 (1H, bs), 3.30-3.15 (6H, m), 3.00 (0.5H, m), 2.85
35 (0.5H, m), 2.45-1.00 (19H, m), 1.00 (1.5H, s), 0.99 (1.5H, s), 0.81 (3H, s).



Exanpl e 88

(E)-3-13-(S)-Pyrrolidi nyboxyi m nol- 6a- hydroxynet hyl andr ost ane-7, 17- di one
fumarate 5The title conpound was obtained fromthe second fractions of the
col - um described in Exanple 87. To the concentrated fractions a
stoichionetric anmount of funmaric acid3in MeOH was added. After addition of
Et 20, the precipitate was filtered to give the title conpound I-dj in 40%
yield, as white solid. 111-NWR (300 MHz, DMSO d6, ppmfrom 10 TMS): 8 9.01
(2H, bb), 6.42 (2H, s), 4.69 (1H m, 4.25 (1H t), 3.55 (2H m, 3.30-3.05
(6H m, 2.51 (2H, m, 2.10 (1H, m, 1.90-1.10 (16H m, 0.95 (3H, s), 0.80
(3H, s). Exanple 89 15 Example 60

(E 2)3-[3-(R)-Pyrrolidinylloxyin no-6a-hydroxynet hyl- 7a- hydr oxv- :
andr ost ane- 17- one hydrochl or-i de (I-dk) Prepared as descrl bed |n Exanple 1
and starting n 843"-0)-PyayelidinyHe dh i L

(rr-br, Prepnonéﬁ}dl(ogﬁg,r{&)a;@ﬁyj 3- (R) pyrrol i di nyI oxyam ne d| hydrochl oride
(I'l'l-e, Prepn. 5) (150 ng). After 2 hours at roomtenperature, NaCl was
added and stirred for 15 nm The nixture was extracted with THF (3 x) and
t he combi ned Boljewing fieasmseduneclesashed imiixamnle deand staating\fepm2Br- Na2SO4,

and filtered.y Ji&%ﬁﬁiétalahefds@éﬁ@m@ JxBH@’(Hh&vaféﬁﬁtm Vﬁﬁn@?@hﬁlé uged,

hed with A Lt 55 yi el d.
111 AR (300 Bovipies aicringiori OGS IBibicg, sl sty

4.35 (1H, t), tifle2®nifddndd]-ch3w86 ((blzlrl,ned')(,IOG mp, 8AH) ak)a vﬂu%pﬁwﬁ@er n,
2.40- 1,410 (19 3 $0 Gh 2) 3-
[3-(9S) 0Ig'yrrol }13 nyI |é3&f|)1r\nﬁ%%| %M% %& Honﬁk%- 8Eg(axv-ma[aﬁli)g)r o:éggne 17-one
hydr ochori de {(HH.dimy, 43éS(1Hr e‘Bhrfeﬁ 13n156 1d39§ (é@ rbedt POl e 89
and starting {d)0oM62.90 ZOKYRE8Y (1.5H; b)y@rwcaam,rgso.aae(sms)w di one
(I'r-br, Prepn. 59) (280 ng) and 3-(S)-pyrroliclinyloxyam ne di hydrochl ori de
(rrr-d, Prepn. 4) (150 ng) as a white powder. 1-11-NWR (300 MHz, DMSO d6, 5
ppm f.rom TMS): 8 9.02 (2H, bb), 4. 6@1@@]219_6&),- 4.35 (1H, t), 4. 26 (1H, d),
3.86 (fH, m, 3.40 (2H, t), 3.20-3.00 (6H, m, 2.40-1.10 (194 m, 1.01
(3H, s), 0.82 é%

R)-Pyrrolidinvl]loxyimino-7B-hydroxyvmethvlandrostane-17-
one hydrochloride (I-ci)

Following the procedure described in Example 1 and starting from 7p-
20 hydroxymethylandrostane-3,17-dione (II-aw, Prepn. 34, 80 mg) and 3-
| ' (R)-pyrrolidinyloxyamine dihydrochloride (ITI-e, Prepn. 5, 44 mg), the
title compound I-ci was obtained (53 mg, 48 %) as a white powder. 'H-
NMR (800 MHz, dmso-ds, ppm from TMS): § 9.08 (2H, bb), 4.76 (1H,
m), 4.40 (1H, m), 3.60-3.15 (8H, m), 3.Q5 (0.5H, m), 2.85 (0.5H, m),

25 2.40-0790 (20H, m), 0.85 (3H, s), 0.79 (3H, s).

Example 62

-Pvrrolidinv]loxyimino-7a-hydrox andrestane—17-one fu-

30 marate (I-cj)

Prepared in 41% yield as described in Example 1 starting from 7a-
hydroxyandrostane-3,17-dione . (II-ax, Prepn 35, 210 mg) and 3-(R)-
pyrrolidinyloxyamine dihydrochloride (IIl-e, Prepn 5, 120 mg). The

35 crude product was purified by flash chromatography (SiOg,



Example 91 10 (K 2)

3-13-(R) - Pyrr
hydr ochori de

ol i di nyl | oxvi m no- 7a- net hoxynet hvl andr ost ane- 17- one
(I-dm Prepared in 80%yield as described in Exanple

1 and

starting from 7a- 15met hoxynet hyl andr ost ane- 3, 17-di one (I1-bs, Prepn. 60)
3-(R) -pyrrolidinyl oxyamae di hydrochloride (Il11-e, Prepn. 5)

(200 ngy) and

(115 ng) as a white powder.

(2H, bb), 4.69 (1H, nm), 3.35 (3H, s), 3.28-3.00 (8H n), 2.53-0.75

m, 1.10 (3H,

s), 0.90 (3H, s). 20 Exanple 92 (E, 2) 3-

11 - 1- NVR (300 Mz, DMSO-d6, ppm from TMS): 9.01

(2111,

[3-(R) -Pyrrolidinyl I oXVi m no- 7a- net hox/?/andr ost ane-17-one fumarate (1-dn)

25 Prepared i @H3

(L2686 Nid4QH; 9¥/d0

7anet h d 6 2l i ¥ iR
ARRLEEE s i ar MR et R

powder . 111- N e8ad/ Mrextusosb EfOAREROs thepregiyitaty wag

Onl) B anie ecconcenigatedafira¢ionst  om
110
ﬁsm‘g'i%?glﬁﬁ), 6. 42

(211, s), 4. 6thdtitle cBIpodndT-&j3Hd, a ShitepRoded. OA-NEHR (360, MHALDMS00 ( 21H, -

ff‘?i)pa).fﬁ'yfﬁ?%ﬁ@?f@*ﬁ%aﬁn‘g?@%?é%ﬁ‘%%? (P8,580)4.32 (1H, by, 275, (1 - do)

m, 0.926 (3H,
3-13-(R) - Pyrr

Prepared in 860.yind| 316 96T pod2i4R- ERADIE. m)aR@5sBEhtDne Br@H 5

6a, 173-di hydr

(60 ng) as a

gxyandr ost ane- 3-one (prepared as described in EP 0825197 BI,
100 nmg) and 3-(R)-pyrrolidinyl oxyanmne dihygrochloride (I11-e, Prepn. 5)
( | ?ég

white powder. 1H NWR DVSQd6, ppm from TVS):

8 9.01

(2H, bb), 4.69 (1H m, 4.30-4.20(2H, m, 3.70-3.50 (2H, m), 3.35-3.10 (6H,
m, 2. RP- 1. _OO(E,%QHS-[m(R)-(Pvgﬁolicﬁhlvll&viﬂﬂ@?&%éﬁwlaﬂos’cane-17-one hy-

15

drochloride (I-ck)

Following the procedure described in Example 1 and starting from 7a-
methylandrostane-3,17-dione (II-ay, Prepn. 36, 31 mg) and 3-(R)-
pyrrolidinyloxyamine dihydrochloride (III-e, Prepn. 5, 21 mg), the ti-
tle compound was obtained (40 mg, 93 %), after freeze-drying, as a

‘white powder. H-NMR (300 MHz, DMSO-dg, ppm from TMS): § 8.94

20

25

. 30

(2H, bb), 4.72 (1H, m), 3.50-3.10 (6H, m), 3.01 (1H, m), 2.40-0.99 (20H,
m), 0.92-0.83 (6H, m), 0.79 (3H, s).

Example 64

(E.7Z) 3-[3-(R)-Pyrrolidinyl]oxyimino-7B8-methvlandrostane-17-one hy-
drochlonide (I-cl) '

Prepared in 92% yield as described in Example 1 starting from 7p-
methylandrostane-3,17-dione (II-az, Prepn. 37, 512 mg) and 3-(R)-
pyrrolidinyloxyamine dihydrochloride (III-e, Prepn. 5, 282 mg). The
organic phase was extracted with THF, washed with brine, dried over
NazSO4, filtered and evaporated to dryness to give the title compound
I-cl as a white powder. 1TH-NMR (300 MHz, DMSO-d¢, ppm from TMS):
5 9.08 (2H, bb), 4.71 (1H, m), 3.30-3.10 (6H, m), 3.05 (0.5H, m), 2.78
(0.5H, m), 2.40-0.90 (19H, m), 0.99 (3H, d), 0.82 (3H, s), 0.78 (3H, s),
0.80-0.70 (1H, m). ' '



Exampl e 94 - (E 2 :

3-13'-(R) = Pyrrolidinyll oxyi m no-66-hydroxyandrostane-17-one

by- 15drochl oride (I-dp) Prepared in 80%yield as described in Exanple 1
and starting from 613- hydroxyandrostane- 3, 17-di one(100ng) and3- (R) -
pyrrolidinyl oxyam ne di hydrochloride7l11-e, Prepn. 5) (60 ng) as a 20
white powder. 1H NVR (300 MHz, DMSO-d6, ppmfrom TM5): 8 9.02 (2H, bb),
"4.69 (1H, m, 4.34 (1H, d), 3.75 (1H, m, 3.35-3.10 (6H, m, 2.50-1.00
(20H, m, 0.96 (3H, s), 0.78 (3H, s). Exanple 95 25

(E, 2)3-f3' -(R)-(1-Methyl ) pyrrolidinyll oxyimno-5a-hydroxy-6-(E)-

hydr oxyi m noandr ost ane- 17- one f umar @xenfple 68) Prepared in 65%yield as
described in Exanple 1 and starting fromb5a- 30

hydr oxy- 6- (E) - hydr oxyi m noandr ost ane-3, 17-di one (l1-aq, Prepn. 27) (100 np)
and 3- (R) - (1- Bt By DVAEQ DXXIE Banethylandypstang.l 7rone flrrepn_ 10)
(60 my) as a ¥hblideRP¥AGr. H NVR (300 MHz, DVSO-d6, ppmfrom TMS): 8 10.71
(1H, bs), 6.41 (2H, s), 5.28 (11l, bb), 4.69 (1H m, 3.37-3.10 (711, m,

- 2.32 (3H, s), 2.25-1.10 (18H, m, 0.85 35(3H, s), 0.74 (311, s). 87

Exanpl e 96 (ZFellawingriheRyoeedureidesttibed/ininample Ay andepaminghromy d-oxyi m no-
andr ostane- 175k 1hHAPIRA fe-6! 1 7ddibne Tt1E-alzl LPFeMBOUYD Indr an@S3-gRf-ai ned
foll owi ng the pr-Of:ﬁdure des.crldgﬁd in g;igfrph%l ?,nd st%r %Qn frgm. '

5a- hydr oxy- 6- PESOLARyIRRAHPA sERydeschlgndes e 4P ogpn p) d?gw B 27, 3 g)
and 3-(R)- pytleodontpawrido fycmri wes dbbaided b angd86%d)) hitey cPysspHizabionl. 7 g).
The 10 crude y I 3 E } 1L fied by
flash chr omat %ﬁﬁ"%&g@@ﬁ éﬁ%&%é%ﬁ%%& DL “ﬁﬁ}lg@{%‘i
concentrat ed PBEsireE TM9i & 9HReH: B, &' EHilomet 3P0 B BH: B9: $0fari ¢ aci d

in MeOtd was agidedm),fnhd-ovees(JoH, an)l 010813, ) £0.61 (BHO4G OFBH, Bhe precipitate
was filtered to give the title conpound |-

‘Example 66

(Z) 3-[3'-(R)-Pyrrolidinvl]loxyimino-7B-methylandrostane-17-one hydro-
chloride (I-cn)

15
The title compound I-cn was obtained (50 mg, 40%) from the mother
liquor of Example 65, after evaporation, trituration of the residue with
EtOAc, as an off white solid. tH-NMR (300 MHz, DMSO-ds, ppm from
TMS): § 9.14 (2H, bb), 4.72 (1H, m), 3.45-3.05 (6H, m), 2.78 (1H, m),
20 2.40-0.95 (20H, m), 0.98 (3H, d), 0.84 (3H, s), 0.79 (3H, s). '

Example 67

(Z.E) 3-(3'-(R)-Pyrrolidinyloxvimino)-7-(spirocyclopropane)androstane-
25 17-one hydrochloride (I-co) :

Following the procedure described in Example 1 and starting from 7-
(spirocyclopropane)androstane-3,17-dione (II-ba, Prepn. 38, 55 mg)

and 3-(R)-pyrrolidinyloxyamine dihydrochloride (III-e, Prepn. 5,

30 30.mg), the title compound I-co was obtained (61 mg, 80 %) as a white
: powder. H-NMR (300 MHz, DMSO-ds, ppm from TMS): 3 9.02 (2H,

~ bb), 4.71 (1H, m), 3.30-3.15 (6H, m), 3.05 (0.5H, m), 2.70 (0.5H, dd),



15 dr in 32%yield. 1HNWR (300 MHz, DVMBO d6, ppmfrom TMS): 8 10.67 (1H,
s), 9.01 (2H, bb), 6.41 (2H, s), 5.08 (0.5H, s), 4.95 (0.5H, s), 4.73 (1H,
m, 3.51-2.90 (611, m, 2.62-1.10 (19H, m, 0.82 (3H, s), 0.76 (3H, s).
20Exanpl e 97 '
(E)3-13-(1)-Pyrrolidinyll oxyi m no-5a-7hydr oxy- 6- ( E) - hydr oxyi m no-
androstane-17-one fumarate (1-ds) 25Isolated fromthe concentrated nore
polar fractions after the flash chronatography described in Exanple 95. The
stoi chionetric amount of fumaric acid in MeOH was added, followed by a 1/1
m xture of EtOAc/Et20. The precipitate was filtered to give the title
conpound |ds 21224884«(Y¥91¢ th)28.92 (MHH,es)s@bL d1.5H;sNNRI( 381, 8D, 75600 d6, ppm

30 from TMVS) 211, bb), 6.41 (211, s), 5.08
(0.511, s), 4(%&]‘?6%%911?%21%7%4%1%%% 3.51-2.90 (6H, m, 2.62-1.10
(1911, m, 0.82 (311, s), 0.76 (3H s). Exanple 98 80
(2)3-13-(S)-Pyrrolidinylloxvimno- 5gxByd€&88- 6- (E) - hydr oxvi m no-
androstfne 17-one fumarate (I1-dt)

Toasti rredsol uti onof(Z)3 [(S)-3-N(9H-fl uoren-9- 5y| met hyl )pyrrol i di nyl|
OXyI m no- 5a- #.d) 0x3:13'GR)-PF rolndaieyHoxivirn inre- 7 o fot e doandraspaize- 1 IOIIQU Pr epn.

62, 920 ny) i Ry@¥oehidddd @2pyl) at 0 C, 1Mtetrabuty| armoni um f | uori de in
THF (1.7 nL) was added. After stirring at roomtenperature for 3 h, the

solution was concentrated to small volunme and purified by flash

h h /1 d
Fract ons ¢t hetolighly aCplietdaMEUAiBR A Bh] 1l hd bearlide BEmCAR (21 O
precipitate w&gmarmd@ﬂgdrqs@a@e -6d Ttdiene (Hrlab.cBrepand?. 7Qmg) mgods®i-el d.
1IHNMR {300 M‘%y 'i‘i‘efdlﬁ oride API-€2Prépn. Bs)o A ﬂZhé%H bb),

o 41 (9 %con?s%%u o sty TR
99 (E) 3-f 3- ( Sp-white obivdieny H: NodRi (300 8 Hz, B Wgﬁ(a')dﬂ ppraHyomy m ilho- .
(2H, bb), 8.12 (1H, m), 7.98 (1H, m), 4.73 (1H, m), 4.05 (1H, m), 3.30-
3.10 (6H, m), 3.05 (0.5H, m), 2.70 (0.5H, m), 2.40-1.00 (19H, m), 0.90
15 (1.5H, s), 0.89 (1.5H, s), 0.79 (3H, s).

| Example 69

() 3-[3'-(R)-Pvrrolidinv1]oxvimino-7(1-rnethoxvcarbonvlandrostane-17-
one hydrochloride (I-cq) . )

20 : Fdllowing the pfocedure described in Example-:1 and starting from 7a-
methoxycarbonylandrostane-3,17-dione (II-bc, Prepn. 40, 60 mg) and
3-(R)-pyrrolidinyloxyamine dihydrochloride (III-e, Prepn. 5, 30 mg),
the title compound I-cq was obtained (26 mg, 32 %) as a white solid.
1H-NMR (300 MHz, dmso-de, ppm from TMS): 3 8.99 (2H, bb), 4.71 (1H,

- 25 m), 3.57 (3H, s), 3.35-3.20 (6H, m), 3.15 (1H, m), 3.05 (1H, m), 2.74 (1H,
m), 2.40-0.95 (18H, m), 0.89 (3H, s), 0.78 (3H, s).

Example 70

- 30 (E.Z)  3-(3'-(R)-Pyrrolidinyloxyimino)-6-(E)-hydroxyimino-7a-hydroxy-
androstane-17-one hydrochloride (I-cr) ' '




20andr ost ane- 17-one fumarate (1-du) Toastirredsol ution, of(E)3-
[(S)-3-N-(9H-fluoren-9- ylnethyl)pyrrolidinyll oxyimno- 5a-hydroxy-6-

(E) - hydr oxyi m noandr ost ane-17-one (I1-by, Prepn. 62, 930 ng) in dry THF (12
m) at 0 25 C, 1Mtetrabutylammoniumfluoride in THF (1.7 nL) was added.
After stirring at roomtenperature for 3 h, the solution was concentrated
to small volunme and purified by flash chromatography (Si 02, CH2Cl2/ MeOH 26%
NHACH 90/ 10/1). The stoichionmetric amount of fumaric acid in MeOH was

added, the precipitate was filtered to give the 30 title conpound 1-du in
80% vyield. 1H NWR (300 MHz, DVMSO d6, ppmfrom TM5): 8 10.63 (1H, bs), 9.02
(2H, bb), 6. 4kol@kingsdhe prodedirbHiesomibed 4n Example bahd sBa3mg3fram (6H, ),

giglﬁxérlrﬁi P (@?«ggommi%7a2h>7@rb§y@:9dr(>!«%‘ﬂ’e-§ﬁ7-d‘i’o&ﬁ(lﬂd, Blepd 48 (3H s).

3- 13- (S) - Pyr r 88 imgrand ok Mnpyreoledipplopoming dilvdrecHarige (-6 ferepnyne
g U(WE; ate g | - dg) 48RheRahedifde @daounbctcr ny@amlli?e%(wglg&t% PA)Ngs farl 88" )

- - hydr oxyl m noandr ost.- .4- < - - I ) ng
and 3- (°S) - pyr %’&ltied?‘?ﬁ'/ %x%ﬁ@@@%%hwgg Rgm%r,mﬁﬁg%%'éi?j(&% ng) .
The crude pro@udH, hak 1963 (0.6H, by),f9.82 K2Hhbbheht-6§(aEn@).(B08A1H1 (bs),

CH2C12/ MeOH 2G%sNMP <904 303100 (6FD, thfie3. €9 NERNI) 22 00 (L HAGH), 2-1.00 (
stoichionetric m)anB ﬁf i'lluna“@b d.in MeOH was added, the precipitate
was filtered tl_gﬁg eV 8R3H; £)- Q- ﬁ{ﬂa d 1-dv in 70%yield. 111-NVR (300
MHz, DMSO d6, ppmfrom TM5): 8 10.72 (1H, bs), 9.01 (2H, bb), 6.41 (2H, s),
6.16 ({H bs), 3.37-3.10 (7H, m, 2g85;: (1611, m, 0.95 15(3H, s), 0.83
(311, s). Exanmple 101 (Z)@‘i@%%—?%)-w”olidi nyl |

0OXVi m no- 6- (E) - hvdr oxvi mi noandr ost - 4-ene-17- 20one (l-dw) Thé title
conpound | - dw(B@3 obt&(31¢R)-Potdodidinmd]dxrémprooée Hudwxgemetbylandeastame-Fxanpl e
100 and start| rom g) (aE - y_droxyi m noandr ost- 4-ene-3,17-dione (I1-bw,
Prepn. 63, 208&%%5—%—%3—5%1' 10 = = pyrrolidinyl oxyam ne di hydrochloride -
~(I'11-d, Prepn. 4) (110 ng). The crude product (1/1 ratio of the E/Z

i sonersy was Pyihdrednl®rof Lr3d as AesiriicddinaRRymbl D2and Gtz fe6a6% NHACH

Litle compound R EBABrRPee S TTRAR BHOP k™ PREIREES 3R T om TG :
8 10. 72 30( 1Hpybsjiditylotyamine, dig)drodhlegde 10I-g) Prems- §).18he7emden) |
2.60-1.10 (16'ﬁrocmct 0.98s (3Jpjarif§a)d’ Ob§3 (Bldh S)ehromatoglraphy (5103,
CHCls/MeOH/26% NH40H 90/10/0.1). To the concentrated fractions a .
20 stoichiometric amount of fumaric acid in MeOH was added. After addi-
tion of a 1/1 mixture of EtOAc/Et:0, the precipitate was filtered to give
the title compound I-cs as white solid. 1H-NMR (300 MHz, DMSO-ds,
ppm from TMS): & 6.41 (2H, s), 4.69 (1H, m), 4.18 (1H, bb), 3.70-3.00
(8H, m), 2-80-1.00 (19H, m), 1.15 (3H, s), 0.79 (3H, s).

25
Example 72
(E.7) 3-[3'-(R)-(1-MethyDpyrrolidinylloxyimino-6a-hydroxymethyl-
androstane-7,17-dione fumarate (I-ct)
30

Prepared in 57% yield as described in Example 1 and starting from 6o-
hydroxymethylandrostane-3,7,17-trione (II-be, Prepn. 42) and 3-(R)-
(1-methyl)pyrrolidinyloxyamine dihydrochloride (III-j, Prepn. 10). The

crude product was purified by flash chromatography (SiOg,
35 CHClsMeOH/26% NH40H 90/10/0.1). To the concentrated fractions a



Exanpl e 102 90 Isolated fromthe concentrated nore polar fractions after
the flash chronmat ography described in Exanple 101, after evaporation to
dryness, in 55%yield. 1H NVR (300 MHz, DVBO d6, ppmfrom TM5): 8 10.71
(1H, bs), 6.16 (1H, bs), 4.69 (1H n), 3.36-3.10 (7H, n), 2.55-1.10 (16H,
m, 0.95 (3H, s), 0.82 (3H, s). Prepagsation 1 4-Piperidyl oxyam ne

di hydrochloride (Il1l1-a) 10 To a solution of tert-butyl

"4- hydr oxy- 1- pi peri di necar boxyl ate (1.00 g), triphenyl .phosphine (2.62 g)
and N-hydroxyphthalimde (1.63 g) in THF (55 nL) at 00C, dii sopropyl

azodi carboxyl ate (2.16 nL) was added dropwi se. After stirring for 6 hrs,

t he sol vent wemidhiapetrid eshoantof iemdfc acidde JeOdl atasvakleduAiter @ddby fl ash

chromat ogr aphy, { 3¢ 92, 1§R§§}@{éhof5ét%gf/ﬁzh"c9%§?§e&gu i'yat QAL cOLive

l-tert- butoxycarbon xa}pper 1H NWVR (300
MHz, DMSO- d6, tlm)mlﬁrc@mwws}il g g5 gWhL @M)Nﬁi 1%1\%9 deH, m, :
3.23 (2H, ), ppmOf o2 M) 5 656’32112@) ap2 (1H45n)( AH7 6)H, BH), "807033$03pen5| on

of 1l-tert-but C hal i H (5 nl),
pydr azihe (26&%&2%’2}? by 3] AR PE LR G, 0T st H

t enper at ure f o), 219-hi0A,(1THem)i kiddn(e.5khs).f1i.16 €.8H, s);TR’S (3H, st e was
evaporated to dryness and purified by flash 25 chromatography (Si 02,
CH2C12: MeOH 9:1) to give of 1-tertbuytox (ia onyl-4-pi peri dyl oxyam ne (120
ng, 46% . 1H NVR (300 MHz, DMSO d6, i%éﬁﬁlﬁgalTNB): 8 5.86 (2H, bb), 3.55
(3H, m, 3.00 (2H, m, 1.75 (2H, m, 1.37 (9H, s), 1.32 (2H m.

301-tefd-But0 A rbon»sl Wj@%%yl@}&%ﬂdiﬁ 89 6¥AY adh:SaRetHetl in a 5M
HC1 sol ution rr_, n € solvent was renoved under
reduced press -vd Trdigne fumaratgdheudnd |11-a (100 ng, 96%. 1H NWVR
(300 MHz, DMSO d6, ppn1fron1TNB) 8 10.95 (3H, bb), 8.96 (2H, bb), 4.33

I(Da-spa;ﬂat | gnlg g}%zre?h 81eﬁ(¥ E's d@crﬁdqzl ﬁ%{}ﬁg[@ 1 aﬁd%@aﬁﬁ{gzﬁlomnga o1

Xyar ni ne

51- (Di phenyl nbwdmxymhyéBdXWQee Beff, h"étl(lgnemllglye V\Bsennséaha@d BriSk. 5
15 (1-methyl)pyrrolidinyloxyamine dihydrochloride (III-i, Prepn. 9). The

crude product was purified by flash chromatography (SiOs,
CHCl13/MeOH/26% NH40H 90/10/0.1). To the concentrated fractions a

stoichiometric amount of fumaric acid in MeOH was added. After addi-
tion of a 1/1 mixture of EtOAc/Et20, the precipitate was filtered to give
20 the title compound I-cu as a white solid. tH-NMR (300 MHz, DMSO-ds,
| ppm from TMS): & 6.55 (2H, s), 4.62 (1H, m), 4.18 (1H, bb), 3.70-3.30
(8H, m), 3.20-3.10 (1H, m), 3.05-2.95 (1H, m), 2.32 (3H, s), 2.80-1.00

(17H, m), 1.16 (3H, s), 0.79 (3H, s).

25 ' ) Example 74 |

3B-(3-(R,S)-Piperidinylcarbonyloxy)androstane-6,17-dione hydrochlride
(I-cv)

30 To a solution of | 3B-[(R,S)-(1-tert-butoxycarbonylpiperidiri—3-
ylcarbonyloxy]androstane-6,17-dione (II-bf, Prepn. 43, 49 mg) in
EtOAc (0.6 mL) at 0 °C, 5 N HCI in EtOAc (0.85 mL) was added. After
stirring for 15 min at room temperature the solution was evaporated

and the residue was triturated with Et20 to give the title compound I-
35 cv (21 mg, 50%). 1H-NMR (300 MHz, DMSO-ds, ppm from TMS): é 8.84



MHCL in EtOAc (35 mL) at room tenperature and stirred for 10 min. The

sol vent was then evaporated to dryness to give 1-(diphenyl nethyl)-

3- hydroxyazeti di ne hydrochloride (12.0 g, 100%. 1H NWR (300 MHz, DWMSO d6,
ppmfrom  TM5): 8 7.30-7.70 (10H, m, 5.85 (1H, s), 5.80 (1H, 10d), 4. 46
(1H, m, 3.70-4.20 (4H, m. A solution of '

1- (di phenyl net hyl ) - 3- hydr oxyazeti di ne hydrochloride (11.8 g) in absolute .
et hanol (700 nL) was hydrogenated at roomtem perature over PA(OH)2/Cin a
Parr shaker at 4 atm After 12 hr the 15 catalyst was filtered off and the
filtrate evaporated to dryness to give 3-hydroxyazeti di ne hydrochl oride
(4.20 g, 94% (1Hl,|—bH‘)ll\/Bi5(63(1(H N, 4 BVSOH; 16), HHpoalf20o@IHNEn), B@78.(8H, 62H, bb),
6.19 (1H, bb) ?,(é 3.99 (2H, m, 3.71 (211, m. 20To a solution
of 3- hydroxyaze I'ne hydrochl oride (2.20 g) and triethyl- amne (4.0 n)
in MOH (20 nL.) at 0 C, di-tert-butyl dicarbonate (3.12 g) was added. After
stirring at roomtenperature for 6 xam Bl vent was evaporated. The

resi due was dj : h t ni.£ phase
was evgsporat 33-(4-Pi i 2 IXV)E %(Ponenlg&roghlgngg £

3- hydr oxy- 1- a_v_\ell d| necar boxyl ate (3 22 g, 93% which was used w t hout
purification in the next step. 1H NVR (300 MHz, DMSQds, ppm from TMS): 8

5.62 (1H, d 4.35 (11 9 3.55 9

S0t ool s Bénred & o bipiCas ﬁ@%;b@sﬁ% B At R b

tri phenyl pho(stpi'n hsm;o((ﬁcrﬁbogp)l)Iapelrlﬂkmﬁdzdmr}bphylbay)lamwt(me 84 Tedione THF (162
n) at;f éaﬁ hgagpon lmﬁmﬁ@@mmnmg@?ﬂ% OO MBS A dueS): SAT t er

stirring at enper at ur e sol vent and t he
crude pr oduct 8@Qr(|1ﬁ o) 1538 @Ela@h{’@hfltﬁ%@g‘gr%bﬁﬁ%%( V\@éHe 65hgx@n@?%t 0AC 6: 4)
to give 1-terg)bweo@i;ay.bonyl-3- 92 phthalim doxyazetidine (2.10 g, 50%.
1H NVR (300 MHz, DMSO-d6, ppmfrom TMS): 67.86 (4H, m, 4.98 (1H, m, 4.12
(2H, m, 3.95(2H, m, 1.38 (9H, s). )
5t er t - But oxycar bony1- 3- pht hal i mi dox¥zamulel/fe (1.00 g) was di ssolved in 5M
Et OAc {510 mi). After 5 hrs, the mixture was filtered and 3-

pht at hal i m dox) was t Al ne e ration of
the filtrate EO-9¢ Sisag ISet u%tﬁppd’jl fly ok flor 02 next step.
1-11- NWR (300 MHz, DI\/SO d6 ppmfrom TVMS): 8 9.28 (211, 10bb), 7.88 (4H,
m, 5.09 (1H pRy, ar@d%ﬁ% ield as HedFifedlib Eﬂam 02 @ s tink | f8din I S

3-phtathalim oxy zeti di dro ride
hydr azi ne hyd?tﬁfte @XX%‘H %%%et]égﬂg?’dy c%&’é‘?’ ?Oé‘y?#“dmsmne f¥81°ne
20 (II-bh Prepn. 45) IH-NMR (300 MHz, DMSO-ds, ppm from TMS): 3

8.95 (2H, bb), 4.64 (1H, m), 4.2-1 (25H, m), 0.78 (3H, s), 0.69 (3H, s).

Example 77

25 3B-(3(R.S)-Pirrolidinvlcarbonyloxy)androstane-6.17-dione fumarate (I-
cy)

Prepared in 50% yield as described in Example 29 starting from 3p-(N-
(tert-butoxycarbonyl)-pirrolidin-3(R,S)-ylcarbonyloxy)androstane-6,17-

30, dione (iI-bi, Prepn. 46). The crude product was purified by flash chro-

' matography (SiOz, CHCls/MeOH/26% NH40H 90/10/1). To the concen-

- trated fractions, the stoichiometric amount of fumaric acid in MeOH

was added, followed by a 1/1 mixture of EtOAc/Et20. The precipitate

was filtered to give the title compound I-cy. H-NMR (300 MHz,



wat er was added, the solvent concentrated and 1N HC1 (10 nL) was 15 added.
After 30 mn the white solid was filtered and the filtrate was freeze-dried
to give the title conmpound IIl1-b (500 ng. 100% . 1H NWR (300 .MHz, DMSO d6,
ppmfrom TMS): 8 11.00 (3H, bb), 9.58 (1H, bb), 9.32 (1H bb), 5.06 (111,
m, 4.18 (2H, m, 4.01 (2H, m. 20Preparation 3 3(RS)-Pyrrolidinyloxyam ne
di hydrochloride (Il11-c) Follow ng the procedure described described in
Prepn. 2 and starting 25 from (RS) 3-hydroxypyrrolidine (2.15 g), (RS)
1-tert-butoxycarbonyl-3- pyrrolidinol was obtained (4.10 g, 89% and used
Wi thout purification in the next step. 1H NWR (300 MHz, DWVSO d6, ppm.from
TVS): 64.98 (DMSOd)e, ppml Brofdl TMS)1), 8.80 IBHI bBY 6(4BLEH,NY), 4 B09AH,. BY (2H, m),

1.37 (911, s) p r q)efzg: i-bed in Prepn. 2
and starting rom ?b%é?wiﬂge%%lgblu Q%r@dn pyr}?o 1% (EgH F) (4.10 g), (RS)
1-t ertbut oxycarbonyl- 3-pht hal i m doxypyrrolidi ne was obtai ned, after .
purification by flash chromat ographgxa§if@ 78CH2C12: n- hexane: acet one 5:4: 1)
(3.10 gq_| 409 . 1-11-NWR (300 MHz, DVSO d6, ppmfrom TMS): 67. 86 35(4H n,
4.88 (I ,365335(4Hrr)220190(2Hrr) 93
Fol | owi ng t he3p(dd& glamy 1basnhor pelatos tan eyt i ana

(RS 1- tert bgzt oxycar bonyl 3 pht hal i m doxypyrrol idine (1. 08 g) (RS)
1-tert-but oxycar bony1- 3-pyrrolidinyl oxyam ne hydrochl ori de was obt ai ned as
a yellowoil (480 ng, 74%, after -purification by flash 5 chronmat ography
(Si 02, CH2Cl2PEéAedSnFi% gikld hivReéGlidv ExDNBId32 spptngformBPEN- 8 6. 00
(2H, by, 4.0 N 38 (911,
s). Foll ow ng&t ﬁ@t{nt&&c%ﬁ) %esgéh(g%fzm l?caglg)o ﬁéég%&)sﬁﬂneg(; 1?om (RS) 10
1-t er t - but oxy 8ipnso khiiz Pxanmn, # m(?f%)p %(3 M, (RS)

3- pyr \r/\ﬁl i di nyI K TOES)2 B180@0) (BI-D,Y:ﬂj)pGIZIBQBHde) @Jﬁm(lﬂ mﬁ& b1, rrﬁjd 3 ZDd Hy, (750/()
as a ite soll 0. 11.01 (3H
bb), 9.62 (111 %1?)%]218&'3@(%&2%&1 1R, d"?’If 153‘5‘{ P ¥okn? NaH
2.35-2.00 (2H, m. 15 Preparation 4 3(S)- Pyrrolldl nyl oxyam ne -

di hydrpgchloride (111- d) 20Fol | ow n@gxdag1pr7ocedure described in Prepn. 2
and starting from (R)-3- pyrrol i dino

(R -N-tert-butoxycar bonyl pyrrol i di noI was obt a| ned and used W|thout
purification BA-(BHB.3 A 78 el [ ;

4.98 (111, d) md%&%ang 30- 3. 00 (4H " 1.90-1. 60 (2H, m) 1?0,7
(911, s).

- 20 Prepared in 80% yield as described in Example 29 starting from 3pB-
(N,N’-bis(tert-butoxycarbonyl)piperazin-2(R,S)- _ .
ylcarbonyloxy)androstane-6,17-dione (II-bk, Prepn. 48). 1H-NMR (300
MHz, DMSO-d¢, ppm from TMS): & 8.56 (4H, bb), 4.75 (1H, m), 4.53
(1H, m), 3.70-3.10 (6H, m), 2.60-1.15 (20H, m), 0.78 (3H, s), 0.71 (3H,

25 © 8).

Example 80

3o0-[3-(RS)- Pvrrolidinvlt_hio] -6-methvleneandrostane-17-one  fumarate

30 (Idb)

To a stirred solution of 3a-mercapto-6-methyleneandrostane-17-one
(II-bl, Prepn. 49) (100 mg) in dry DMF (2 mL), NaH 60% in oil (30 mg)
was added at 0°C. After 5 min. a solution of (RS) 3-bromopyrrdlidine
35 hydrochloride (Prepn. 64, 60 mg) in DMF (1 mL) was dropped in 30



25 Fol l owi ng the procedure described in Prepn. 2 and starti ng from (R)-
N-tert-but oxycarbonyl-3-pyrrolidinol (4.00 g), (S '
1-tertbutoxycarbonyl- 3-0-pht hal i m doxypyrrolidi ne was obtained (2.50 g,
359 . after flash chromatography (Si02, CH2C12: n- hexane: acet one 305:4:1),
111-NWR (300 MHz, DMSO-d6, ppmfrom 8vs): 8 7.86 (10H, nm), 4.88 (1H, m,
3.65-3.35 (4H, n), 2.22-1.88 (2H, n), 1.41 (911, s). Followi ng the
procedure described in Prepn. 1 and starting from(S) 1-

tert - but oxycar bonyl- 3-pht hal i m doxypyrrolidine (2.50 g) (S) 1l-tert- _
35but oxycar bony1- 3- pyrrolidi nyl oxyam ne was obtained (1.49 g, 98% as a 94
green oil. 1liniiNViR 860 tvhizperiEe: dbterpPrhrr ani% NBAH.BO4 sBliit{chHwad) , 4. 19
(1H, m, 3.30: 4 - 1 . | L.owi ng t he
procedure des%&qe%gd'f?é:pﬁ%esn.%ve%gas:leggg?t%ra{_% %%T)tfh r oa eggl g[bh%?e wal %}9 :

t ert - but oxycaieeiefIwEhggtQat. i Thagresryalavhes pere waghed pash prine, dried o
p%/ ][ r\% ! fll nyl f)é%@rmﬁgcdj Ngm ;?ggbdmrztémo \aagsré@ﬁ@t &M@Qﬂ'u(ié-}ﬁéd?ct waYpuas <(an

of f-white so - r ' . 3H,

bb) . '9.%4 ( 1HIeHBY, etk phrsiaiing G0y LHRAPMUSER g o: 1

2.35-1. 95 (2Hhenjoncentrireshipetionmtle goRhigmyetris ampwet Shdpamameacid in

di gv d [.OCP! ori }?Radﬂ[ L\Jase%ddea.SE@dem\admmli bﬁEeoAE,eawﬁﬁldm@&é kx(%t% filberBeepn. 2
and starting from - 3- ro rrolidine rqchl oride (15. :
N-tert-but oxyEOag’d’SnQ? Q(gsfé%%y?ﬁ%&}/&it o?or‘(‘%u.‘%yg',‘ﬁﬁg%%/?” 1) S‘a}ég 1g%t ai ned
and used wi t hbMR {800 MHaj DdSOnlst bpmnfrmim TMED: & DI0L (R ¥1906.42H2H, DVSO- d6,
ppm fr TMS) . , A ( , ( _ar 90- 1. 60
TN 375)23'7%,%5;“.3‘#%@61(1% &)?.4.3“84(1f}mm),%.§@(ﬁ1,%, Fbb-3Mo (64,

| ut
Nt ert - but oxyEar HdaH-2 @QIWP},EJ(-)?%K«?;%PSQ)Q-é?é?’H) Sand triethyl amine (8.2 ni)

in CH2C12 (150 nL) at O C, nethanesul fonyl
Example 81

15 3a-[3-(RS)-Pyrrolidinylthio]landrostane-6.17-dione fumarate (I-dc)

Following the procedure described in Example 80 and starting from 3a-
mercaptoandrostane-6,17-dione (II-bm, Prepn. 50) (200 mg), 3a-[3-
(RS)-pyrrolidinylthiolandrostane-6,17-dione fumarate was obtained
20 from the crude product by addition of fumaric acid (58 mg) and wash-
ing the precipitate with EtOAc to give 130 mg (60% yield). '<H-NMR
(300 MHz, DMSO-d¢, ppm from TMS): § 6.42 (2H, s), 4.69 (1H, m), 3.57
(1H, m), 3.30-3.10 (6H, m), 2.45-0.95 (20H, m), 0.76 (3H, s), 0.63 (3H,

).
25
Example 82
3a-[3-(RS)-Pyrrolidinylthio]-6-(E)-hydroxyiminoandrostane-17-one fu-
marate (I-dd) '
30 '

The title compound was prepared following the procedure described in
Example 1 and starting from 3d-[3-(RS)-pyrrolidinylthio]landrostane- |
6,17-dione fumarate (I-dc, Example 81, 115 mg) and hydroxylamine
hydrochloride (20 mg). The crude product was purified by flash chro-
35 matography (SiOg, CH:Clo/MeOH/NH3z 9/1/0.1). To the concentrated



chloride (4.34 nm.) was added. After stirring at roomtenperature for 3 25
h, the reaction m xture was poured into ice/water and extracted with
CH2C12. The organi ¢ phase was washed with 5% aqueous NaHCO3, water, brine,
dried and evaporated to dryness to give an oil which solidified after
standi ng overnight in the refrigerat@e. The solid was triturated with Et20
.to give N-tert-butoxycarbonyl-(S)-3-pyrrolidinyl 30 nethansul fonate (13.0
" g, 92% as a light yellow solid. 1H NWVR (300 M4z, DVMSO - d6, ppm from TMS):
65.23 (1H, m, 3.60-3.10 (411, m, 3.23 (3H s),. 2.11 (2H m, 1.39 (911,
s). 95 at roomtenperature for 30 nm a sol ution of

N-tert-but OxyﬁaeﬂimsyIth&)stamhwmalricdanmhmneafhﬁmuhé oarad ein( Me@Bl wasDVSO (70

m.) was added, red into
i ced water (9 %‘f\ﬁ{ eraacieh)%ﬁ?%g?Wﬁ%?ﬁﬁ%@%%ﬁ%ﬁ%%ﬁgﬁ%ﬁf or anl CB| ayers 5
wer e washed whitla castreundd-ddeas aimhaee sphid 1hE5%aiieldnt HeVAEb
aﬁntzophelnoge DM$®&6§p9mrﬂi&hlms 18 wgmzmass)obt@ (rm? nﬁ)la@ %H gﬁ%l\/Ra?SSO -
ite solid apd,_u u ne e

"DBO- d6, 5%5@?]‘35&1 143@’%1@){;5}; 88(d1€?4t(§tﬁil ik ?% 85 %&631 50- 3. 00
(4H, m, 2.01(£(Iﬁl-$) m, 1.38 (9H, s). 10 Benzophenone .
O-[(R) -3-pyrrolidinyl]oxinme (13.0 g) was suspended in 6N HC1 (250 nL) and

the m xture was refluxed for 2 h. ter coqling, the reaction was extracted
wi th Et20. The aqueous | ayer was ev to give-a crude brown solid

which was treated with 0.34 g of acti- 15 vated carbon in absolute EtOH
(255 'qﬂ? at f3&'[gf(ggg[o@a;¢.s-(§g.§q.§gi-bﬂ1@%fa& Qnélfetﬁ dRUBP e Adtan (was
crystallized 0 0 € compoun -e (2.98
g, 72%, as aflebff white solid. 1HNVR (300 |sz DI\/BOdG ppmfrom TVS): 8
11.22 (3H, bb), 9.74 (1H, bb), 9.54. (1H, bb), 498(1H , 3.60-3.00 (4H,

, 2.40-2.00 20 Pre ne
g?hvdrochl ori é(e %‘lr'i%? F gﬁé?géreggle) &%‘ﬂ@ﬁ&bﬁk{gﬂhﬁ‘{{ﬁﬁéﬁ%XZ
starting frow(rﬁ}}andrté&ten@ 5bUt divpe {fbbny Prepnggdy 4110 d’ilg‘)elﬁeﬁoﬁ%ﬂm(il 50 g),
g?) 7% (¢ eg%butywaﬁm}ifr%):d 3t fodhd E@ﬁ?fﬂa@tﬁ?@YfﬁEQwhﬁQﬁLVdﬂmﬁﬂM wagerobt ai ned

g, % aft 1.on as to
CH2C12: n- hexa?’i’é’r%l@%?rg?léa%do (5‘5}5‘3 lﬂﬁ/ﬁuiig‘gﬁ%ew ve pp%lgﬁf rom
TVS): 8 7.87 (dihipow)d 14d84s( AHyhite, solid2(n398% yiek. - NMR3Q80@2MHZ1;)
2.35-1.80 (4HpNRyo.ds g)n{%mq)MS) 5 oAl lerivy, b2 @Epagdsne @esay, bed in

F tort. blljt 2;‘303%;%; %’( 44, (f&g%éﬂ POITE Bl % P gytd 61 7T e Q8648 g )0): () -

351 (tmt but oxasc@Hheny 1) - 2- pyrrol i di nyl met hoxyam ne was obtai ned 96

Example 84

3o [2-(Pvrrolidin—3-(R)-Vl)-(Z)-vinvl]androstane—G,_17-dione foq;mate (1-
25 dan '

| The title compound was prepared in 93% yield as described in Example
83 starting from 3o-[1-(tert-butoxycarbonyl)pyrrolidin-3-(R)-yD-(Z)-
vinyl]androstane-6,17-dione (II-bc, Prepn. 53). 'H-NMR (300 MHz,

30 - DMSO-ds, ppm from TMS): § 8.99 (2H, bb), 5.80 (1H, t), 5.20 (1H, t),
3.55-3.05 (4H, m), 3.00-2.05 (7H, m), 2.00-1.10 (17H, m), 0.85 (3H, s),
0.77 (3H, s). '

Example 85
35



(0.76 g, 100% fromthe residue of the evaporation by washing with EtOAc
and filtration and used w thout purification. 1H NWR (300 MHz, DVSO d6, ppm
fromTMS): 8 6.01 (2H, bb), 4.00-3.00 (5H, m, 1.77 (4H, m, 1.38 (911, s).
5 Followi ng the procedure described in Prepn. 1 and starting from (R)-1-
(tert-butoxycarbonyl)-2-pyrrolidinyl set hoxyam ne (0.76 g), (R -2-
pyrrolidinyl met hoxyam ne di hydrochloride (I111-f) was obtained fromthe
crude by washing with EtOH and filtering (0.60 g, 90%. 111-NWVR 10(300 MHz,
DVBO- d6, ppm from TMS): 8 11.07 (3H, bb), 9.84 (2H, bb), 4.26 (2H, m, 3.79
(111, m, 3.14 (2H m, 2.15-1.50 (4H, m). Preparation 7 S
152( S) - Pyr r ol 3gi[pyPyméridinvan) nE)-gitwdndestans 8l Tdiohe @rm4tel(I-de) ng t he
procedure described in Prepn. 1 and starting from (S) 1-
(tert-butoxycarbonyl)-2-pyrrolidinenmethanol (1. 50 S)-1- éte o

but oxycar bonyThe 2it qmrmmunﬁwewmmd)wp?/wmm 9&%1 BtiA 1219 (1.70 g,

66% after pugsfi gafkRiy byrrbinash3@-oiEet-BafRPEVboRY B8yperidin-4-yl)-(Z)-

etz hexan seetond <048 o T TOh M ™ e Lo T,

(9H, s). 25FoDMS®ry, ph: f;rroorcé‘Mr‘B)e 5d&§8r(ﬂbbd3b|),n5 Pac@H, t). a9 (GHarthi né from

(S)-1- (tert- oy 1: - I, 4oy I (31! §dine (1.46 g),
(S)- 1-(tert- %%)gg%g%lgo%l% Og 1?)(5%]?(”)8?? dlfnnyl ne{m’g}y;/ %ﬁlyr(% vva)s obtained (0.73
- g, 80% fromthe residue of the evaporation by washing with Et0Ac and
filtration and used w thout purifi CMNNE (300 MHz, 30DVMSO d6, ppm
from Tg5): 86.02 (2H, bb), 3.86 (iH mnm), 3.60-3.30 (2H m, 3. 18 (211, m,
1.76 (4H, m, ,1. H, - ed in Prepn.
1 and startin nmet hoxyam ne
(730 ng), (S)-2- 35pyrro| i d| nyl rret hoxyam ne di hydr ochl oride (I11-g) vvas

?gg gl nMitzi fE)('\)/B”‘I‘hghtléW&)rﬁ}?&ﬁﬁl {?I_%SB;&éﬂSHr@ﬂ nfaml% Helths a@&(ﬂw@g inI¥4mp 11;1| A 26
(2H ), 3. 799%111“%‘“33 ?ﬁOIPZH 3 [HE“%B(‘% a%ﬁhyl)g eld;%&%% ion 8
15 ‘vinyl]androstane-6,17-dione Prepn 57, II-bq) IH-NMR (300 MHz
DMSO-ds, ppm from TMS): § 8.99 (2H, bb), 5.82 (1H, t), 5.65 (1H, 1),
4.15-3.95 (2H, m), 3.65-3.45 (3H, m), 2.60-1.10 (21H, m), 0.86 (3H, s),

0.77 (3H, s). |

20 Example 87

(Z)-3-[3-(8)-Pyrrolidinvloxyiminol-6a-hydroxymethylandrostane-7.17-

dione fumarate (I-di)

Prepared in 67% yield as described in Example 1 and starting from 6a-
25 hydroxymethylandrostane-3,7,17-trione (IT-be, Prepn. 42) and 3-(S)-
pyrrolidinyloxyamine dihydrochloride (III-d, Prepn. 4). The crude
product was purified by flash chromatography  (SiOg,
CHCls/MeOH/26% NH4OH 90/10/0.1). To the concentrated fractions a
stoichiometric amount of fumaric acid in MeOH was added. After addi-
30 tion of Et20, the precipitate was filtered to give the title compound I-di
in 35% yield, as white solid. H-NMR (300 MHz, DMSO-d¢, ppm from
TMS): § 9.02 (2H, bb), 6.41 (2H, s), 4.69 (1H, m), 4.25 (1H, t), 3.55 (2H,
m), 3.32-3.10 (6H, m), 2.51 (2H, m), 2.10 (1H, m), 1.90-1.10 (16H, m),

0.95 (3H, s), 0.80 (3H, s).
35



3(RS) - Pi peridi nvl oxyam ne di hydrochloride (I11-h) Follow ng the procedure
described in Prepn.- 2 and starting from (R S) 10 3-hydroxypi peri di ne
hydrochloride (1.00 g), (R 'S) tert-butyl 3-hydroxyl-piperidinecarboxylate
was obtained (1.50 g, 75% as a white solid. 11INWR (300 MHz, DMSO d6, ppm
fromTwms): 8 4.82 (111, d), 3.72 (1H84m, 3.60 (1H m, 3.34 (111, m, 2.76
(111, m, 2.60 (1H m, 1.85-1.20 (411, n), 1.37 (9H s). 15 Followi ng the
procedure described in Prepn. 1 and starting from(R S) tert- but yl

3- hydr oxy- 1- pi peri di necar boxyl ate (1.00 g), (R S) _

t ert but oxycar bony1- 3- pht hal i m doxypi peri di ne was obt ai ned (1 00 g, 70%,
after purification by flash chromat Bgamply88Si 02, CH2C12: n- 20

hexane: acetone 3:6:1). 1H NWR (300 MHz, DMSO-de, ppmfrom TM5): 8 7.87
(411, m, 4.20 (1H, m, 3.80-3.00 (411, m, 2.00-1.30 (4H m, 1.35 (91l,
s). Fol | owi ng(Bk[htSlumphdisybexyiminol-fovdsexvme om (R, S)
25 tert-but OX&%@Q‘QHM:{:EI&- al i m doxypi peri dine (600 ng),

1-tert Qut RS d , 909
s an a1 Y PR RE R e Ry e pel R A RalE T RBGL0PIE 1R 1O, 2070
(1H, m), 3.60uswlclesadbed nin, Exople. :86 ('Ba 1therjcongergyateds fracsipns 3@
Fol | owi ng t he R{G&HEES: S896ht BEFihAriPheRNn NMeoM wikaiddedgAfed Audi-

tert-but b d 1 in Et20
o S AT A B AT 2
(138 ny, 100%n 406%ayietd, faswivhite setidi ¢H-NMERNVRO( Bz, M SO-98 mnvsdret6, ppm

f3 rgrln(T ) 8 %%4@78(9%11(211?%) 845512 'é') 069 (u@ &%4%5(1@5 sbseHIH M,

eparat i

3-(S)- (1 I\/Et hip) Bmﬁ Péu(ﬁﬁ3 &&Qrﬁlné? ﬁéd;dr@h(l 5 it 1(§(?|1 ]1?5(1%11’&%\/“ ng the
procedur e desQrash@dl, is)) (Pg(eg}H 9. and starting from3-(R)-
(1-methyl)pyrrolidinol (3.2 g), 3-(R-(1-nethyl)pyrrolidinyl nethansul- 10
fonate was obtained (5.0 g, 73 %9 as a light yellow solid. 1H NVR (300 MHz,
DVSO- d6, ppm from TMS): 8 5.18-5. 08Exampled 3 15 (3H, s), 2.80- 2.55 (3H,
m, 2.85-2.15 (5H, n), 1.95-1.80 (1H, m. :

(E.72) 3-[3-(R)-PyrrolidinylJoxvimino-6a-hydroxymethyl-7a-hydroxy-
androstane-17-one hydrochloride (I-dk)

Prepared as described in Example 1 and starting from 6a-

20 hydroxymethyl-7a-hydroxyandrostane-3,17-dione (II-br, Prepn. 59)
(280 mg) and 3-(R)-pyrrolidinyloxyamine dihydrochloride (IIlI-e,
Prepn. 5) (150 mg). After 2 hours at room temperature, NaCl was
added and stirred for 15 min. The mixture was extracted with THF (3
x) and the combined organic phases were washed with brine, dried over

.25 NasSO0,4, and filtered. The solid precipitated from the filtrate was cen-
trifuged, washed with AcOEt/iPrOH 9:1, to give the title compound I-
dk in 55% yield. :H-NMR (300 MHz, DMSO-ds, ppm from TMS): 6 8.99
(2H, bb), 4.69 (1H, m), 4.35 (1H, t), 4.26 (1H, d), 3.86 (1H, m), 3.40 (2H,
t), 3.25-3.00 (6H, m), 2.40-1.10 (19H, m), 1.00 (3H, s), 0.84 (3H, s).

30 _

Example 90

3-[3:(S)-Pyrrolidinylloxvimino-6a-hyvdroxymethvl-7a-hydroxy-
androstane-17-one hydrochoride (I-dl)

35



Fol l owi ng the procedure described in Prepn. 5 and starting from ben- 15
zophenone oxine (5.9 g) and 3-(R)-(1-nethyl)pyrrolidinyl nmethansul fonate
(5.0 g) benzophenone 0- [3-(S)-(1-Methyl)pyrrolidinyl]oxime was obtai ned
(7.8 g, quantitative yield) as a white solid. 1H NWR (300 MHz, DVSO d6, ppm
fromTMS): 8 7.50-7.20 (10H, m, 4.8% (111, m, 2.80- 2.60 (311, m,
2.40-2.15 (5H, m, 1.95-1.80 (1H, nm. 20 Follow ng the procedure descri bed
in Prepn. 5 and starting from benzophenone
0-[3-(S)-(1-nethyl)pyrrolidinyl]oxinme (7.8 g), the title conpound IIl-i was
obtained (3.8 g, 70%, as an off white solid. 111-NWR (300 MHz, DWMSO- d6,
ppm f r om TVS) Préphted@n B19%6@idldHs ddseribbd GA-BxH8hpl2589 had sﬂa)t,ing fﬁﬁn3 00 (7H,

m, 240200 (H%y.‘mth androstane-3,17-dion
3-(R 1-Meth wroridi 0X é’é“bﬁ érocfahorl FIIovvln
thfa ?)rgcedur e(?éscmgbeén gﬁ‘%mﬂ oidipglogyamine, gd¥ égi‘?@‘( %ﬁl d ’
(1-net hyl) pyrpeépdl AP(1503me) @k a Qh(tS)pd“ﬂ&di‘EIHWMEV(ml MCHZJ)DMSO ds,

met hansul fonat e t fjpcation in
the next st ep? N@gw‘sﬁzﬂ%%%@ é?)ﬁ@ ht96‘}52%{1% 99 (1H,
nm, 3.15 (3H, 3§)3 (18, 80), B.45 (2BH), 1$20- 3.09 119) (2540 0 (1PBHBsm), BOL(1H n).
Fol | owi ng the(grl{q_ge@lggggge%rl bed in Prepn. 5 and startl ng from3-(S)- 5
(1-met hyl ) pyrrol’i di nyl nethansul fonate (5.0 g), benzophenone 043-(R)-

(1-met hyl ) pyrrolidinyl]oxi me- was obtained (7.8 g, quantitative yield) as a
white solid and used wi thout purifi Eaamphe Ph t he next step.. 111- NMR (300

MHz, O c16, ppm from TVS): 8750720(10H n, 4"87(1H nm, 2.80-2.60
3H, . 2. ) 10 t he ocedure
éesc“ bed in 8t - 3- 1- ) -metnoxymet hv?anci.lr%stane ]F"/r
[3-(R)-(1- rretblyéhp&fdchbhdenIyHmG)X| me (7 8 g the t|tIe conpound I11-j was

obtained (4.0 g, 74% as a white solid. 111 NVR (300 MHz, DWMSO-cl16, ppm
fromTMS): 8 11.50-10.50 (4H, bb), 5.00-4.85 (1H, 15bb€ar 3.60-3.00 (7H, m,
2.40-2.00 (2HPrenaredinSabayielthas desastheryinrkxarapigr band searsingAremotes (11-aa)

20 To g stir rﬁ@tﬁ&lﬁﬁét@@l&fdr@ét%n@éﬁﬁ’D&itﬁh@ﬂtflp-bh Préﬁnlﬁﬂﬁ(ﬂi)dﬁhg&&g)i in
CH2C12 (7.4 ool e

) PC12
(13.6 nl) nas RS REE ’Sb’ééflg’é"d“/’-\?’te Sphy it adiiRe Prehh. ﬁ?é%wm%i
tenperature, as Bow&letqummbers SHeAMEh (300 NEE50BMEQ-dadpew. fryme TMS): &
9.01 (2H, bb), 4.69 (1H, m), 3_.35 (3H, s), 3.28-3.00 (8H, m), 2.563-0.75

(21H, m), 1.10 (3H, s), 0.90 (3H, s).

20
Example 92
E.7Z) 3-[3-(R)-Pvrrolidinyl]oxyimino-7a-methox androstane;17-one fu-
marate (I-dn)
25

Prepared in 75% yield as described in Example 1 and starting from 7a-
methoxyandrostane-3,17-dione (II-bt, Prepn. 61) (150 mg) and 3-(R)-
pyrrolidinyloxyamine dihydrochloride (IlI-e, Prepn. 5) (110 mg) as a
white powder. 'H-NMR (300 MHz, DMSO-ds, ppm from TMS): § 8.99

30 (2H, bb), 6.42 (2H, s), 4.69 (1H, m), 3.35 (3H, s), 3.20-3.00 (6H, m),
2.58-1.00 (21H, m), 0.96 (3H, s), 0.78 (3H, s).

Example 93



25 m xture was neutralized by addition of 5% NaHCO3 sol uti on and extracted
wth CH2C12 (3 x 100 nmL). The conbi ned organic extracts were washed with
H20, dried over Na2SO4, and evaporated to dryness. The residue was purified
by flash chromat ography (Si 02, nhexane/ CH2C12/ acet one 60/ 20/20) to give

30- hydroxy- 5a, 6a- 30 epoxyandr ostanesd7-one (0.64 g, 75%. 1H NVR (300 MHz,
DMSO- d6, ppmfrom TVS): 8 4.62 (1H, d), 3.52 (1H, m, 2.87 (1H, d),
2.44-0.56 (19H, m, 1.00 (311, s), 0.72 (3H, s). 100 THF (20 nL) was added
dropwi se and the m xture was stirred at re-flux for 8 h. The suspension was
cooled with -an ice bath and then quenched by careful addition of H20 (1 nl)
and 4N NaCH (%,Zﬁ - R)Therrolidinyilpxwasinbih  fyseghd-B6.0afklid Belidchlpad and
the filter cak washed with THF (3 x 10 nlL). The filtrate was dried
over Na2SO4, y ed to dryness and the residue was purified by flash
chr omat ography (Si 02, n-hexane/ CH2Cl2/ acetone 40/30/30) to give

?ndm%\/g‘esg Pfe %?Edtlhl &I%(ﬁel‘ﬂﬁaﬁ dedéd¥Bed h%%l@@@n%g;%&ﬁ ppm
rom

(1H, 10m éef ﬁ&‘éﬂ ‘%‘Cfﬁ} ros@%(@% (gﬁepaﬁé‘%QafB esct edy i BPi on of
andr ost ane- 3168%19]7733 ﬂt)chth and S3-()-mmiolidixylayamigy dikydwedorigen) was -

stirred at -1 0%4 ;J% gh 60%%) LBgnvEie peRasr aH- NW(@MWH![@@MS(}?Y

T oo an GnomadEoRaEUich O hISH Bobatsd T rll o RSP BE 1SS, ang

the aqueous pbaoes ﬂa8(2Hz<hﬂi)a<3t:B313\M0t(16}EtrﬁA<2 63 LOMROH, ), TRHE6 (BHmsP ned

' organlﬁ) ext r gelsSsYe e dried over Na2SO4 and evaporated to dryness. The
reS| due was purl fired by flash chromat ography (Si02,

. ri-hexane/ CH2C12/ acet one 60/ 20/20) to give the 20 title conpound I1I-aa
-(0.36 g, 75% . 111-NWR (300 MHz, ac@xansléd®4 ppmfrom TM5): 6 3.48 (1H s),
2.72 (1H, d), 2.60-1.18 (20H, m, 1.23 (3H, s), 0.86 (3H, s). Preparation

.- 12.-25 3,17-Di oxoandrostane 6a-vl nitrate ab) To a solution of acetl C
anhydr| de (2. 88 3 salidnryl 2 : droxygndrospane-17-one hy-

3,3: 1741 7- b| s(i%m(gﬁwgw) andr ostane 6a- oI ( 2.5 g) was- 30 added in one
portion. After € mxture was quenched by careful addition of ice and
5% aqueous NaHCO3 sol ution and was extracted with CH2C12 (3 x). The

conbi ned or gafreparetiria®0$s yield anadebaibed ichE4d20le Handdtantorg fla@Seh, and

evapor at ed tomgﬁym%ﬁfﬁ%t?ﬁé;g 1%-Botd: 17- éﬂj (et hﬂﬁkﬁndl OxYd andr ggkane- 6a-y1l

t t t 3 t d
Blpmr ? rgma%vg) pyIBTOe gs;rgy@}mmw dﬂlydroc%[on e (III repn é) &% r'\@ aca " One-ae,

20 white powder. 'H-NMR (300 MHz, DMSO-d¢, ppm from TMS): § 9.02
(2H, bb), 4.69 (1H, m), 4.34 (1H, d), 3.75 (1H, m), 3.35-3.10 (6H, m),
2.50-1.00 (20H, m), 0.96 (3H, s), 0.78 (3H, s).

Example 95
25 _
(E.Z) 3-[3"-(R)-(1-MethyD)pyrrolidinyl]loxyimino-5a-hydroxy-6- (K)-
hydroxyiminoandrostane-17-one fumarate (I-dq)

Prepared in 65% yield as cIescribed in Example 1 and starting from 5a-
30 hydroxy-6-(E)-hydroxyiminoandrostane-3,17-dione (II-aq, Prepn. 27)

(100 mg) and 3-(R)-(1-methyl)pyrrolidinyloxyamine dihydrochloride

(I1I1-j, Prepn. 10) (60 mg) as a white powder. H-NMR (300 MHz,

DMSO-de, ppm from TMS): § 10.71 (1H, bs), 6.41 (2H, s), 5.28 (1H, bb),
_ 4.69 (1H, m), 3.37-3.10 (7H, m), 2.32 (3H, s), 2.25-1.10 (18H, m), 0.85
35 (3H, s), 0.74 (3H, s). :



3.94-3.75 (811, m, 2.24-0.74 (20H, m, 0.98 (3H, s), 0.85 (3H, s). A
solution of 3,3:17,17-bis(ethyl endi oxy) androstane-6a-yl nitrate (2.50 5 g)
and pTSA H20 (6.05 g) in acetone (150 nmL) was stirred at roomtenperature
for 1.5 h. The solution was neutralized by addition of 5% aqueous NaHCGO3,
and .acet one was evaporated. The aquesus phase was extracted with CH2Cl12 (3
X 50 nL). The conbined organic extracts were washed with 1120, dried over
Na2SO4 and evaporated to dryness. 10 The residue was purified by flash
chromat ography (Si 02, cycl ohexane/ Acet one/ CH2C12 70/ 15/15) to give the
title conpound Il-ab as a white solid (1.66 g, 75%. 1H NWVR (300 MHz,
acetone-de, ppmfrom  TM5): 6 5.09 (Ekamdield6é 2. 60-0.95 (1711, m, 1.25
(311, s), 0.90 (3H s). 15Preparation 13 6-Methvl eneandrostane-3, 17-di one
(I'l-ac) To a stirred suspension of nethyltriphenyl phosphoni um br om de
(9.50 20 g) i @ dry 8HB-RyPyrrqlidinpllexyimine Sa-hyduery- Rt E)-hydeox

tert - but oxi deaﬁ&ogﬂa,ﬁ)lmﬁemgggateﬁug)r stirring for 10 mn, a soI ution of
3,3:17,17- bis(ethylendi oxy)androstane-6-one (2.60 g) in dry THF (77nmL) was
added c?ropwl se at roomtenperature over 0.5 h. After 0.5 h at room '
tenperature, The tiflxtamponasl dibnoteedobipinettifellewingf thysoxeeeinog &5 aqueous

sol uti Onhagd geﬂtrégoc/t l?\rg H‘éﬂll:.ﬁzﬁnﬁezol( 2apd 6%1%111;5 her iR Mh5d18¢ d A6:GaE(E)- gétoa act s
were washe 0 0 rine, ov,e an
evapor at ed to ggmo?ﬁgqsé%il 33%@8 &#Ilo‘l“il’eﬁrﬁ?nf ?g hggrﬂné{ﬂg jr aphy

(Si 02, cycl Ohﬁyﬂﬂhdﬁy@dé@a&ﬁhéSﬂlhlydr(gﬂl\lfmde (I11-e, Prepn. 5, 1.7 g). The

03,8 17l 7-Dbi s ﬁ}d%y %X)m&tﬂgfngyﬁ'gﬁ@%@?zaﬁg R?s)G@aQ L%Yﬁe@ by30 1HNWR

(300 , acefo ,
3 88.3. 71 (BHAR ¢ ?%gp‘)@r%%hi(é Tj’ 102
tenperature f fHe BOﬂbenﬂ'ﬂ’zhee(iS ddgst padar \ﬁmmﬁutthalstmemOmetﬁdchmom off £5% aqueous

NaHCG3 d t d.. T t ted
w th crocio (T e o MERE, Bae, MRS BRURCA BIPR° AT MBI S0

dried over NaESI@ACéEWDeThpmra‘tléttatQ)W@IS)fH@sr@d50tgéV‘igF%tlﬂlf?ecomﬂquéldcbrrpound
11-ac j9n 87% ukeihdaz%;%mw (BOOMI-HE30ROEHNDMSO-BP'P mqmlﬁNBMS)4585 (1H,

0% 0, o S e ety choce, G g, ot e )

Toast i rredsol 4t730{1df,3n3: 1.31-2Pbh(6H ethy L SB86. b& ) 918, mie il @iﬁbaﬁ)d@dﬁt ane
(Prepn. 13, 2 g) indry THF (29 nL) at 0 C 15 under N2, 1M BH3. THF
conplex in THF (5:21 nL) was added. After conpleting the addltl on, the
m xture was stirred at 0 Cfor 3 h. H20 (2.3 nL) was cautiously added
dropwi e fol |l owed by 3N NaOH (3 nl) Exachifle 7M H202 (0.91 nlL). After

stirring at roomtenperature overnight, H20 (20 nL) was added and the

m xture was extracted with o o
E 3-13-(R)-Pyrrolidinvl]oxyimino-5a-hydroxy-6-(E)-hydroxyimino-

androstane-17-one fumarate (I-ds)

25 Isolated from the concentrated more polar fractions after the flash
chromatography described in Example 95. The stoichiometric amount
of fumaric acid in MeOH was added, followed by a 1/1 mixture of
EtOAc/Et20. The precipitate was filtered to give the title compound I-

: ds in 48 % yield as a white solid. 1H-NMR (300 MHz, DMSO-ds, ppm

30 ~ from TMS): 6 10.64 (0.5H, s), 9.01 (2H, bb), 6.41 (2H, s), 5.08 (0.5H, s),
4.95 (0.5H, s), 4.73 (1H, m), 3.51-2.90 (6H, m), 2.62-1.10 (19H, m), 0.82
(3H, s), 0.76 (3H, s).

Example 98
35



20 EtOAc (2 x 20 nL). The conbi ned organic extracts were washed with brine,
dried over Na2SO4, filtered and evaporated to dryness. The residue was
purified by flash chromat ography (Si 02, n-hexane/ Et0Ac 45/55) to give
3,3:17, 17- bi s(et hyl endi oxy) - 60- hydroxyrret hyl andr ost ane (2.86 g, 95%.

1H NVR (300 MHz, acetone-d6, ppmfrossTMS): 45 3.94- 253.75 (8H, m, 3.52
(2H, m, 3.36 (1H, t), 2.05-0.65 (21H, m, 0.84 (311, s), 0.81 (3H, s). To
a solution of 3,3:17,17-bis(ethyl endi oxy) -60-hydroxynet hyl- androstane
(0.63 g) in DVMSO (6 nL), IBX (0.87 g) was added and 30 stirred at room
temperature for 1 h. The mxture was quenched by add|t| on of H20 (30 nL)
and Et20 (30 (A). - - (DR yredlind lroxy-Bt({ pexyiminer ed and
t he cake was Q@%@%ﬁ/g i:ﬂoggggm?%m (k@{ﬁrs wer e separ at ed and t he agueous
phase was ext e conbi ned organic extracts were
washed with brine, dried over 35Na2S0O4 and evaporated to dryness. The

resi due was pWeifigd hytirkédsh so]h&i:’orchr@ﬁat a@ aphs: [(EpiBAL;(9H-frexened-Et 0AC

75/ 35 ive 3,317, 17 R | 0.52 g,
5305 101 nBrresd Dy el BL oS THERst. ﬁ?@?b’ v@%’dﬁ%@agﬁ Q)
3.96- 3. 75 ( 8landrgstare-3pope §H- l(nz,m:epm 929 meRin dey) THF (12 mdlatd) "5 A

m xture of 3, é’clfmt?edaawtﬂammaﬁﬁmmﬁﬂ IOTHFL@NT igiS)t wae adde81Ap) , K2CO3
(0.90 g) in MeOH er.at ur,e. After

was stirred o t at roomtern
evapor ati on, f‘f’feséreg}%l r%“?‘?@%‘iag PV\{ rﬁﬁz €SPy Wgﬁcfogg‘?l}tﬁ%tt edy’ wi t h
Et 0Ac (3 X 30tcn1_$malithefohmrb| aed angiied ext flash s chidmatogramshe@iQet h brine
(3 x 2p ), CGHl/MeOHB8ZSH H s9/apan atfedttieo cdﬁt}tﬁﬁe&h fxtacugnyethe '

3,3:17, 17- bi s(et hyl endi.oxy) - 6a- rryl andr.qst ( 1H NWVR (300
MHz, acet one- a@mqlleaﬁm@ amowe)o BRI agl 1111810@919 s Hadet 4%}891!?“

2.24-0. 73 (21l&bitang wds. ShexedHo gi)ve the84tl¢ Bbi;rmsymdjlwbuaBQ% yiebd 1ﬂifspensi on

of 3,3:17,17-

di oxane/ H20 9%1.&%;?5#&\5991\12@]}(%0 n%im m@gggieﬁﬁ (gﬂ ﬁé @)02 ure was
stirred overnbBht6.4t (2Hom.t48p&1H: bsb. 473 (1He bsbI3:89-6n ANEEL Wés d@ded and
the |ayers we(sHspaz.ad etH, 2 a0uesnc 7t ank Oves(3FKis) aer8d3Mi §h Et 0Ac (3
X). The conbi ned organic ex- 20tracts were washed with brine, dried over
Na2SO4 and evaporated to dryness to give

3, 3: 17, 17- bi s(et hyl endi oxy) - 6a- hydr dxgmule@Pandr ost ane (0.45 g, 86% 1H NWVR
(300 M—lz acet one- d6, ppmfromTI\/B) 6 3.94-3.75 (8H m,3.57-3.25 (3H m,

1.98-0. 60 (Zlﬁ) m, g){ggﬁ}g SApRAsnd 11 -ad
was prepared ] "

bi s(etfyl endi 84§ ; FHEERY s .stane by the procedure described
above for the preparatlon of 6- nethyleneandrostane 3,17-dione (II-ac,

evapor atedl to &ﬁ%ﬁ'snset%r@k ey W&K@%@W% e 6

3.50 (311, m ylmesplpyyep l(dmhloxmmlqo aa-hydrpxys§- gdroxyimino-
androstane-17-one (II-bv, Prepn. 62, 930 mg) in dry THF (12 mL) at 0
25 °C, 1M tetrabutylammonium fluoride in THF (1.7 mL) was added. Af-

ter stirring at room temperature for 3 h, the solution was concentrated
to small volume and purified by flash chromatography (SiOs,
CH:Cla/MeOH/26% NH,OH 90/10/1). The stoichiometric amount of fu-
maric acid in MeOH was added, the precipitate was filtered to give the '

30 title compound I-du in 80% yield. tH-NMR (300 MHz, DMSO-d¢, ppm
from TMS): § 10.63 (1H, bs), 9.02 (2H, bb), 6.41 (2H, s), 4.85 (1H, bs),
4.73 (1H, bs), 3.35-3.10 (6H, m), 3.15 (1H, m), 2.99 (1H, m), 2.70-1.00
(17H, m), 0.83 (3H, s), 0.78 (3H, 5).



(3H, s). Preparation 15 356a-Methoxviet hyl andr ost ane-3. 17-di one (1| -ae)
104 Toastirredsol utionof3, 3:17, 17- bi s(et hyl endi oxy) - 6a-

hydr oxynet hyl androstane (Prepn. 14, 0.80 g) in dry THF (11 nL) at 0 C,
under N2, NaH (60% di spersion, 96 ng) was added. After stirring the m xture
at 0 Cfor 1 h, CH3l (144 gL) was added. After stirring overnight at room
tenperature, H20 (10 nlL) was added and the m xture extracted with Et 0Ac (2
X.20 nmL). The conbi ned organic extracts were dried over Na2SO4, filtered
and evaporated to dryness. The residue was purified by flash chromat ography
(Si 02, n-hexane/acetone 90/10) to give

3,3:17,17-Dbi s(et hyl endi oxy) - 6a- met [Exapngleiioandr ost ane 10 (0.70 g, 849%.

1H- NVR (300 MHz, acetone-4, ppmfrom  TMs): 3.92- 3.70 (8H, - r’r) 3.25 (1H,
dd), 323(311 s), 314(1H.dd) 197059 21H, rr) 3H, s), 0.82
(3H S) The § 3 yd R HY1 B0~y & Y GLOX Y H Y g LS 3 17 17-
15 bi s(et hyl epﬂbﬁgyamﬁgamﬂexynet hyI androstane by the procedure descrl bed
above for the preparation of 6-nmnethyl eneandrostane-3,17-dione (I1-ac,

Prepn. 513) The conbi ned organi c extracts were washed with H20, dri ed over
Na2SO4 and evBperaaeédas odesoyiteds in1 Exanmple 300 awdz  startergnom  &p¥-f r om

TMB):  3.25 (g %&r )muf%aﬁérc(s%'ieﬁ@és 13.diene ?(Qﬂb?x5 P%égn n93) @6bln{gH s),
&

0.87 (3H, s). ratlon a- Carba st di one

6a- For myl andr %@a dS kpwoaéwgowwg%ﬁyg F’ﬁ’ 8‘%@ ZF 4) (%B

3, 3: 17, 17- bi sfed hThengudx predactl wasmpuaifidoby aiftaeh(@rrepmtognaphbwstt@e
procedw e des 'Ho@?ﬂl\/l%@H’/@6%0NH4@-IFyO¢HﬂI ToheQWoncentrated fractlons the

6- net hyl eneandr ost ane- 3, 17- di one I’ﬁ%{ @?&Q rrbl ned. organi c
ex- 30 tractSSW}Eomﬁ'@%‘edmﬂP%oﬁmandPF‘édng\ﬁ%p 28 S\Péﬁ‘dpht ed to
dryness to gi wfe6fad Alteadatadsios tiae €itl, corstivedel-d ¢ Hn NG 0O FHNMBCet one- 4,
ppm from TVS) 88 (3H,
s). 105 To a@fb Eﬁi%%@?cgﬁ&%mq?m&%%lé r?? (61}{1 5'52 %%T%zgl) 5’}1’2 (1.77 9)
in tButOH (356nl) (ﬁhcﬁ)S%lécﬂéblhs) I\&Qﬁlﬁ@pé um)o% 5pok 16 (HoHi, &gueous
KM04 {35 nl) (4@ss)ad@sdapAky.er 5 mnutes at roomterrperature the m xture

was quenched by addition of 40% aqueous NaHS03 5 solution. The suspenS| on
was filtered, washed with H20 and tpe fi e was freeze-dried. The

resi due was taken up with H20 (50 rﬂ#—%ﬁma racted with Et0Ac (4 <70 ni).
The conbi ned organic extracts were dried over Na2SO4 and evaporated to
dryness to gi v 83535PeYARMARNIAYGnthold 18- A0ErdictiitholndRfite eddh BVR (300
S 20 one (I-dw)

The title compound I-dw was obtained following the procedure de-
scribed in Example 100 and starting from 6-(E)-hydroxyiminoandrost-
4-ene-3,17-dione (II-bw, Prepn. 63, 200 mg) and 3-(S)-

25 pyrrolidinyloxyamine dihydrochloride (I1I-d, Prepn. 4) (110 mg). The
crude product (1/1 ratio of the E/Z isomers) was purified by flash chro-
matography (SiO2, CH2Clo/MeOH/26% NH,OH 90/10/1). The less polar
fractions were evaporated to dryness to give the title compound I-dw
in 65% yield. 'H-NMR (300 MHz, DMSO-ds; ppm from TMS): 6 10.72

30 . (1H, bs), 6.16 (1H, bs), 4.69 (1H, m), 3.36-3.10 (7H, m), 2.60-1.10 (16H,
m), 0.96 (3H, s), 0.83 (3H, s).

Example 102

3.13-(S)-Pyrrolidinyllo
ene-17-one (I-dx)

35 imino-6-(E)-hvdroxyiminoandrostane-4-




10tone-cis, ppmfrom  TM5): 6 11.99 (1H, bb), 2.46-0.73 (21H, nm, 1.01 (3H,
s), 0.79 (3H, s). To a stirred suspension of :

6a- car boxyandr ost ane- 3, 17-dione (1.20 g) in dry toluene (12 nL), SOCl12 (1.2
m.) was added. After stirring 5.5 h-at 15 85 C the solution was cooled at O
C and 2M NH3 solution in THF (6 nL) was added. After stirring overnight at
roomtenperature, the mxture was evaporated to dryness. The residue was
treated with CH2C12 and H20 and extracted with CH2Cl2. The conbi ned organic
extracts were washed with 10% K2CO3 sol ution, brine, dried over Na2SO4 and
20 evaporated to dryness. The residue was purified by flash chronat ography
(Si 02, n- hexaﬂaiaas@tf@m acu 591)Lcdxﬁrélb&embﬂe poldrl €raetiopeuifitbr! theatlagH20 ny,

60% . 1H NMVR (,300 romT S 78 (1H,
bs), 2.50-0. r@?’fl—f’gfr?)p Pﬁﬁrl g‘@ae I—?ft gi‘é‘g&hﬁgrégt? n 17

6a- Met hoxycarb@svhmr&@%yt@@h«elﬂ MRA( G0 MH3,- M}go ‘ﬂ@ pptireme M1 fit i on of
6a- car boxyandm)giq - Bo)l 6: 14 Qe KT £189- (1ﬁ;6 0)3@ F89. 109V H m)CHAE121030 nl) at
0 C NEOH(lG&g% EZ%E AC 80ng) were added. After
stirring overt® oL - % é ; H20 was added and the mixture was
extracted with CH2C12 (2 x). The conbined organic extracts were washed wth
H20, brine, dried over Na2SO4, fil tBreparasiveh Evaporated to dryness. The

resi due was puri- 35fled by flash chromatography (Si 02, n-hexane/Et 0Ac
60/40) to give the 106 title corrpound [l-ag (50Q.my, 70 9%9. 1H NVR (300
Mz, DIVBOdG ppm f r om #NRiperidylpxs giihydrochlemde(BEa) 214 1y, 1.02 (3H,
s), 0.109 (3H, s). 5Preparat| on 18 6 (E) Hydroxw m noandrostane 3,17-di ane
(I'r-ah) To apstirr

3,3: 17, 17- bi s?%tah%’lé‘ﬁ& ‘)‘*595“%& hydroxs:Lpipsridinggrhaxslate (100 8), 1\

sol ution of mmnﬂ(mp}mpémag)@ 6&aa)Hra@d Nzhaztrowpbthag)mdﬁ (sc g>i 12 nl) was-
_ add;ed Af ter T%—EF(f5t5rlﬁL9\é€OﬂCQB%s@érobﬂ%oﬁmBé)@ﬂwee(g aklL) was aaxta@adt and the
m Xture was e ract e e .,COo | ne or aClS were
washed with bé?%’é‘”s‘arf\f\gar B &3%’(3%3“)51‘ the @‘?188“%}5(85&\738%% ‘gé 8ry 15

ness tIs gi ve &qidtel hrodudii sqat hyhefied oky) ﬂ@ShE):hmxaa@gyaphmo@n@z,ost ane (1.08
g, 93%9. 1H mOPeYAR fBMSCé 64 0 & k6 @%VJ Mg) 1. tértmlt%flyc(a%

3.88-3.71 (8H, 16 °(1H, dd eé@'éqa?n 0.64

(3H, s). 20Thehthal 11’61"@6)%1@65‘61149 UaﬁS B 8D
3,3:17,17- ppm from TMS): & 7.87 (4H, m), 4.46 (1H, m), 3. 82 (2H m), 3.23 (2H,

m), 1.98 (2H, m), 1.73 (2H, m), 1.45 (9H, s).

20
To a suspension of 1-tert-butoxycafbonyl-4-phthalimidoxypiperidine _
(430 mg) in MeOH (5 mL), hydrazine (26% in water, 0.23 mL) was
added. After stirring at room temperature for 15 min, the mixture was
filtered. The filtrate was evaporated to dryness and purified by flash

25 chromatography (SiOz, CH:Cla:MeOH 9:1) to give of 1-tert-

' " butoxycarbonyl-4-piperidyloxyamine (120 mg, 46%). 'H-NMR (300
MHz, DMSO-ds, ppm from TMS): 8 5.86 (2H, bb), 3.55 (3H, m), 3.00
(2H, m), 1.75 (2H, m), 1.37 (9H, s), 1.32 (2H, m).

30 1-tert-Butoxycarbonyl-4-piperidyloxyamine (120 mg) was dissolved in a
5M HCI solution in EtOAc (3 mL). After 1 h the solvent was removed
under reduced pressure to give the title compound III-a (iOO mg, 96%).
IH-NMR (300 MHz, DMSO-ds, ppm from TMS): § 10.95 (3H, bb), 8.96
- (2H, bb), 4.33 (1H, m), 3.13 (2H, m) 3. 00 (2H, m), 2.09 (2H, m), 1.85
35 (2H, m).



‘bi s(et hyl endi oxy) - 6- (E) - hydr oxyi m noandr ost ane by the procedure descri bed
above for the preparation of 6-nethyl eneandrostane-3,17-dione (II-ac,

Prepn. 13). The conbi ned organi c extracts were washed with H20, dried and
evaporated to dryness. The residue was purified by 25 flash chromat ogr aphy
(Si 02, n-hexane/acetone 70/30). 11I-MMR (300 MHz, DVBSO d6, ppmfrom TM5): 8
10.61 (1H, s), 3.29 (1H, dd), 2.61- 1.03 (19H, n), 0.88 (3H, s), 0.79 (3H,
s). Preparation 19 30 6a- Met hvl andr ost ane-3, 17-di one (Il-ai) To a
stirred solution of DABCO (0.55 g) and

3,3:17, 17- bi s(et hyl endi oxy) - 6a- hydr oxynet hyl andr ost ane (Prepn. 14, 1.00 g)
in dry CH2C12 35(20 ni), under N2 @rePar@tion-ASCl (0. 703 g) was added. After
stirring 2 107 h at roomtenperature, the mxture was filtered and the
cake was washed with CH2Cl2. The organl c,I ayer was washed with brine, dried
over Na2SO4, filtered adehzetidinylexweaning dibyeyeshloripedIdhlde product was
triturated with n-hexane/ Et 0Ac (60/40) and filtered. After drying 5 under
vacuum at 40 1

3, 3: 17,°17- bi s RS RE IR %ekllgr?@'taﬁyﬁleﬁlgn(zge% EUMFBAST B ‘r"r%tlﬁy‘% Pandr ost an
e (1.11 g, 80% SndBtQA ELD mimmoemwwat@@eameuu@d ppAPfmEm TVB) : 5
7.82 (211, ”)Thg sti¥eh¥hs tHlne fed'th drilks 9 give 14@ighdylsbthyl)-97- 0. 57

(o ) i aE ik b ding b igaipigs (20 g 2 k) RN Ol B
3, 3: 17, 17- bi sDMSQ!danppodydymEEMSY- SreBhyl. {0 ¢rinms,5.85 (1 oxYp.80 (1H,

nmet hyll]OandrosgfiqeLlé(]%%]r&g twg Zﬁd(?ﬁjrﬁn portions over 15 mn. After

stirring for h™ at ure was quenched at roomtenpera- 15 ture
by careful addition of H20 (200 nlL). The suspension was extracted with
Et 20. The conji nethtidrgast Cl-@Kphatilmetkylp vimairedy adetidiny | Ingdrochiloeideover

ot on ach LR i R85 TR0 HEEE 188U Id BB
3,3:17, 17- bi sp@nahyreenmrbi?ylyoﬁéd@eph@|Paa«xars@§kah@t(4oatz9 gftegobd hr fhe 20NVR

(300 My, aceéétﬁ%rs@ﬁvadoﬂﬁbféd)aﬁm the3fillfatd. efdpofated th, drim8ss tdgive (2111,
m., 0.85 (3H, Il1-ai was

L ( d
pr epar ed |n Qﬁ‘j}oyW%’fy(fzfeg a}ﬁeSh:’éaﬁofgiofldeo?{{%%t%y%e%d| %L %a%t %ndrostane
by the pr ocedDﬂ\&Geﬁhscppblef;tOQETMfdvé9fQ‘7r(2ﬁhé>bmr@ﬁ)%l(hH1 ;4§49 (1H, m),
6- met hyl eneangr Qﬂn@n 31771 (I | -ac, Prepn. 13). The conbi ned organic
extracts were vvash |ed and evaporated to dryness. 1H NMR (300
MHz, acetone- 4, ppmfromTl\/B) 2.77-0.75 (2111, m, 1.18 (311, s), 0.98
(3H, o 0. 90T63bolsdion 30 Brigplroatdzetiddie hpdroEblonie (8 2Ang)raost 'ermﬁhal 17-di one

(I1-ai) amine (4.0 mL) in MeOH (20 mL) at 0° C, di-tert-butyl dicarbonate
' (3.12 g) was added. After stirring at room temperature for 6 h, the sol-

vent was evaporated. The residue was diluted with CH2Clz, washed
with water and the organic phase was evaporated to dryness to give

25 tert-butyl 3-hydroxy-1-azetidinecarboxylate (3.22 g, 93%) which was
used without purification in the next step. tH-NMR (300 MHz, DMSO-
ds, ppm from TMS): 6 5.62 (1H, d), 4.35 (1H, m), 3.96 (2H m), 3.55 (2H,
m), 1.35 (9H, s).

30 - To a solution of tert-butyl 3-hydroxy-1-azetidinecarboxylate (2.28 g),
triphenyl phosphine (6.80 g) and N-hydroxyphthalimide (4.24 g) in
THF (162 mL) at 0 °C, 1,1’-(azodicarbony1) dipiperidine (7.21 g) was
added. After stirring at room temperature for 27 h, the solvent was
evaporated and the crude product purified by flash chromatography

35 (Si02, n-hexane:EtOAc 6:4) to give 1-tert-butoxycarbonyl-3-



To a stlrred sol ution of

3,3:17, 17- bi s(et hyl endi oxy) - 6- (E) - hydr oxyi m no35andr ost ane (Prepn 18, 0.88
g) inn-PrOH (26 nm.), Na (2.0 g was 108 added in small pieces over 20
mn. The m xture was stirred at reflux for 2 h. After cooling to room
tenperature, the m xture was quenched2by careful addition of MeOH To the
sol ution H20 was added carefully and the organic solvent was evaporat ed.
The m xture was extracted 5 with CH2C12 (3 x). The conbi ned organic
extracts were washed with brine, dried over Na2SO4, filtered and evaporated
to dryness. The m xture was purified by flash chromatography (Si 02, :
CHC13/ MeOH ZGﬁthﬂﬂdﬁﬁyd@hﬂ)né 62.00ve 3%9). 1H- NMBi(ﬁO@tM}lzerIm&SQ@le,Ga am' no-
andr ost ane (

3.87-3.70 (8H ﬁ"‘? 1&4%%%(’3’8’0 %1%04?? (m’75 Eglrgbl@ 0. 74

(311, s) A 2 Ws I3§t(9HnS)of formc acid in CHCL3 (0.67 mL) was added
dropwi se to a solution of DCC (106 ngy) |n CHC13 at 0 C. The m xture was 15

stirred for f r5mna nad n i of
3, 3:17,°17- bi stjeéE ﬁ\t%’%’aéb % DALYy Zt%'élﬁlene @e%(;%‘%vggﬁ%%{egq;} (o 70
nL) over 30 nbM ErRAoilQ unk).wAfter h‘ierhrgz |th¢ e@llftﬁr%rwfi%éﬂﬁﬁi?ﬁ gt 3

Evapor ati on Of)héanﬁaﬁﬁhar&@tazmnteoh @vwRRloPMeatdst baimid BitdP. evlibera

t at t h - 20
b1 hed”or gani caani dpt dlate (b g 10BN G T EREb, RyERyod 15 4597
bi s( et hyl endi ozxt) stép- FIHINMIR Cﬁﬁhlﬂﬂbﬂstﬂh@q de0ppry, fr@ﬁ%’M811&9WR'2H (300 MHz,

DVSO- d Q\@H 1.93-0.50
(2011, IEi)r'r) pp81 fE%I:;L)O(m??H nz)C)%?Ug7 e Iﬁ?ﬁzgr?ﬁlgmf%t%e co&%);ungjl | -aj was

prepared in 96%.yiel d from 3, 3 17, 17— .

bi s(et hyl endi Tsyy s6lationr ofampﬁhmaﬂ}mﬂmﬂbﬂywemdmmhyﬂmnhhﬂutee((ﬁ%cgt)|1hed above
for the prepa f | ene s I epn. 13).
The comhi ned %@e?alﬁl 28 ex #i%mﬁ{rée éééﬂ% %L%{Z%gé g?lgee(g %i\‘}:gfﬁ fZS and

evapor at ed t oWASI¥ES, a GHNFQHC%@EVB@W pH{CH (dPhrrivsyvasg

8. 02- 7156 (2Hgdadd. Sftér 30 ]Ihhn Hlle whibdsélid Qra(sZﬂh:breﬂ) andl. R fi|GHite Was 0. 80

il TocEabRhesnd) s rObHs ORI AIEacand 5. 306y sbdrgoe
(0.67pL) in DO IS DMSG- ds,rpmerfr@meTMﬁ) 15 M-_POa(BH, ®),3)-58. ($HM &nt ane
sol ution of tegrdo-Qut Wb, id.06 ¢ (%), 7018 WH RS, @gg@ﬂ{d{ng_pw se under argon.

After 15 min at the sanhe tenperature, a Sso ution of 3,3:17,17-

20 Preparation 3

3(RS)-Pvrrolidinyloxyamine dihydrochloride (III-c)

Following the procedure described described in Prepn. 2 and starting
25 from (RS) 3-hydroxypyrrolidine (2.15 g), (RS) 1-tert-butoxycarbonyl-3-
pyrrolidinol was obtained (4.10 g, 89%) and used without purification
in the next step. 'H-NMR (300 MHz, DMSO-ds, ppm from TMS): 3 4.98
(1H, d), 4.19 (1H, m), 3.30-3.00 (4H, m), 1.90-1.60 (2H, m), 1.37 (9H, s).

30 Following the procedure described described in Prepn. 2 and starting
from (RS) 1-tert-butoxycarbonylpyrrolidin-3-ol (4.10 g), (RS) 1-tert-
butoxycarbonyl-3-phthalimidoxypyrrolidine was obtained, after pufifi-
cation by flash chromatography (SiOg, CH2Cl2:n-hexane:acetone 5:4:1)
(3.10 g, 40%). 'TH-NMR (300 MHz, DMSO-d¢, ppm from TMS): & 7.86

35 (4H, m), 4.88 (lH',' m), 3.65-3.35 (4H, m), 2.20-1.90 (2H, m), 1.41 (9H, s).



5 bi s(et hyl endi oxy) andr ost ane-6-one (0.50 g) in DME (4.5 nL) and n-pentane
(1.25 nm.) was added dropwi se. The mixture was stirred at -78 C for further
30 min and warned up to roomtenperature. n-Pentane was distilled off and
after heating at 80 C for 4 h the m xture was quenched with H20 and _
extracted wth CH2C12 (3 x). The conmbined or- 10 ganic extracts were dried
over Na2SO4 and evaporated to dryness. The residue was purified by flash
chromat ography (Si 02, cycl ohexane/ Et20 70/30) to give

3,3:17, 17- bi s(et hyl endi oxy) - 6-di fl uor onet hyl eneandr ost ane (0.47g, 85%.
11-1-NWR (300 MHz, acetone-de, ppmfromTMS): IS 3.85 (8H m, 2.52-0.80
(20H, m), 0. 8Bol{Bingsthe ko8 (r38Hdesenibed Heddribedi inl Brepnpduand $tartikgwas
prepared in 99% vyi f , L " B

bi s(et hyl endi%%“gl-@:h’gi]f{egg‘r"g% %%ﬁbje‘%‘ééﬁ phthalimidoxypyprolidine (108 Bhescri bed
above for the(fi)%ebéﬁﬁtblﬁﬁxbﬁarbmﬁﬁét%?VEﬁBQWWS?X@OHh]@ﬁ’@e( PPSac,

Prepn. 13). Thsaouibhbed yellganoll @8Lragl STMe) efnaspecfichtidn 23 Faeh dried

Y om THE): & SUSBGPBBANION O 15 B sr2) M 3He é%’ﬁzm’g TS0 et on 22
25 6- ( Spi r ocyds, qumo Fzere) BME 08 6400e(231,1b)d | (1Hy g B.4571308 @H rpbd

sol uti on of 32.@'0_117_7@22@ﬁgef.ggl(qug)pxy)-6- met hyl ene- androstane (Prepn. 13,
200 ng) in dry toluene (10 nil) ‘under N2, 1 M 30 Et2Zn in n-hexane (2.5 niL)
was added. After heating at 60 C, CH212 (0.42 nlL) was added in portions
over 15 min. BblewinzttHe prveeddvetdeseribed i diepa. dnandjstartingdrom Eef ul

addi ti of 1N, HCI A 2Q. emepnbi ned :
or gani @Pext raglttgﬁvj?éllr%%gﬁwvr\? ?ﬁﬁgg}?gl ua§ a?_%@dh ggﬁhla?o(ﬁgbb |%p’e,' dried
over Na2SO4 3&PidS-@vabidandexyasnime, tbygroc h‘pgl@éa O MRt atRed @r"gsol ved in
acetone 110 ndg?075%)) a®adwhitsAsolid? OH ROIRYBONE Had MRdSEndk, tgyen Sodmt i on

stirred at ro e rat fQr T i i by

2ddi 1 on of SO Badon e 62 {1y B, CaS LR MRS AR B B
suspensi on wa8.08XtHam)e8-3f2-A0K2HAR). The conbined organic extracts 5 were
washedjgm th H20, dried over Na2SO4 and evaporated to dryness. The residue
was purified by flash chromatograp Si (%2, hexane/ CH2C12/ Et OAc 90/5/5) to
give the title conpound Thal (78 ngi—g%%—%re 1943 NVR (300 MHz, acetone-d6, ppm
fromTMs: 6 2.51-0.83 (20H, m, 1.17 (3H, s), 0.88 (3H, s), 0.60 (1H m,

0.41 (1H, m), 0.34 (1lkgy en 23

6a- Et hynyl andr ost ane- 37 I7-di one - sol ution of
(chl oronet hyl )tri phenyl phosphoni um chl ori de
20 Following the procedure described in Prepn. 2 and starting from (R)-3-

pyrrolidinol, (R)-N-tert-butoxycarbonyl-3-pyrrolidinol was obtained and
used without purification in the next step. tH-NMR (300 MHz, DMSO-
de, ppm from TMS): §4.98 (1H, d), 4.19 (1H, m), 3.30-3.00 (4H, m),
1.90-1.60 (2H, m), 1.37 (9H, s). |
25 '
Following the procedure described in Prepn. 2 and starting from (R)-
N-tert-butoxycarbonyl-3-pyrrolidinol (4.00 2), S 1-tert-
butoxycarbony1-3-O-phthalimidoxypyrrolidine was obtained (2.50 g,
35%). after flash chromatography (SiO2, CH:Cla:n-hexane:acetone
30 5:4:1), TH-NMR (300 MHz, DMSO-ds, ppm from TMS): 6 7.86 (10H, m),
4.88 (1H, m), 3.65-3.35 (4H, m), 2.22-1.88 (2H, m), 1.41 (9H, s).

Following the procedure described in Prepn. 1 and starting fx_'om S 1-
L : ter'c_fblitoxycarbonyl-3-phtha1imidoxypyrro]idine (2.50 g) (S) 1l:tert- .
35  butoxycarbonyl-3-pyrrolidinyloxyamine was obtained (1.49 g, 98%) as a



(1.20 g) in dry THF (20 mL) at -78 C under argon, 1.6 Mnbutyllithiumin

- n-hexane (1.5 nL) was added dropwi se. After 30 mn at roomtenperature, a
'solution of 3,3:17,17-bi s(ethyl endi oxy) - 6af or nyl andr ost ane (Prepn. 14,
0.28 g) in dry THF (7 m.) was added 20 dropw se. The m xture was heated at
70 Cfor 1 h and then cooled to room9enperature. The m xture was quenched
by addition of brine and extracted with EtOAc (3 x). The conbi ned organic
extracts were dried over Na2SO4, and evaporated to dryness. The crude
product was dissolved in dry THF (20 nL) and stirred at -78 C. To the
resulting solu- 25 tion 1.6 Mn-butyllithiumin n-hexane (2.24 nlL) under
argon was addgebedradpvits NMRf 360 MHz, IMEOodas, tpemp dra UFMS):he4:187xtlit.e was
quenched by aggdijt I Et.20 \The conbi ned
organic extragfé:ggngdn?éﬁﬂgggqubéthqggﬂhwggggo%ét%gaégﬁdsyness to glve
3, 3:17, 17- bi s(et hyl endi oxy) - 6a- et hynyl andr ost ane (160 ng, 30 46%,
sufficiently punéewing fie pisesiure deberibekin P’rrepnwltalmdwttaftumg hem (@)ri-fi cati on.

1H NMR (300 et 46 {111, d),
2. 30-0. 5&37 (21H, I, go}ﬁ'%@%’ ?’gli—l?’ @S@g&!}; mu? %lrl)feThegt’l t I(g’)corr%ound
I1-am was pr eparrelidinylaesayine dihydrehlgride was) ghtained (1.04 g, 73%) as an

bi s(et hyl endi fow)h@@s@ﬁmyiwmﬂr(eeb AMHzPPMSO- d@rpﬁmd@m TRE)T & mmgf or the

preparation o o] The
conbi ned or gaiﬁl-? @t Baéc‘it @%d@ mﬁﬁv&% gﬁ%oﬁ}% )egf%@gr&ﬁ% and
evapor at ed t o2d5yh88€2HThe. r esi due was purified by flash chromat ography

(Si 02, ¢ycl ohexane/ CH2C12/ acet one 80/ 10/ 10). 1-11-NWR (300 MHz, acetone-dB,
ppmfromTl\/B) 6 2.69-0.78 (22H, r’r)l; éé EI,-S), 0.87 (3H, s). '
10Preparation 24 6a-(2-Hydroxvet hyl L e-3,17-dione (ll-an)

3,3:17, 17- Bi s(et hyl endi oxy) - 6a- vi nyl andr ost ane was prepared in 70% 15 yield
from 3, 3:17, 17- bi s( et RYREPILRKYIi A8k aPhim! %_ulg El%?fﬂe( Hiepn. 14) by the

procedur e descri bed above for the prepar at
bi s( et hyl endi oxy) - 6- net hyl eneandr ost ane ( Prepn. 13) The crude was purified
by flagh chromehegimpihe fiBclfurertdienbakin Prépa. 88mtPitartidd froMVEB)(B00 Mz,
acetone-d6, ppmyfro 9 73 (8H
n, 2.00-0. 678? yp%rwﬁgu}%h gp?chicirk&eor@%O (%)HJN (t%l_t‘ bu?tggcarg’or?yﬂ (§)

3, 3: 17, 17- Bi s prtrolidinmdi @k t) 8,630% Fi¢ldh maeyadrtaipeylantt ysedmathoas pwdi- pared in

96% yi el d fr Oy 3orsin thel Ao s%ﬁtllH/h\ﬁ\VIRI @vy)MB2; PMYOanRdppst fase THS):he

b1 o(ot hy ! enai B:8A" A rPariold i o “SARELE LAE. B ER PO 10e v

purifiza by f 2el¥hs)chromat ography (Si 02, n-hexane/ acetone 80/20). ' 1I-NWR

(300 MHz, DVMBO-d6, ppmfrom  TM5): 6 4.25 (1H, t), 3.86-3.70 (8H, n), 3.35

(211, ), 1.91-0.42 (23H, 0.75 (3H .s) 0,74 (31-1 s} 30 The title

conpound |1 - aﬂ‘ovv&ss‘ﬂPElB‘arJN‘F?“I%B%’VF%’FQPW}' '@Yr%‘.’ 1671}1917_(1(_)0 g) an nd

bi s(et hyl endi exyihylHaind 28.Dydlpxy aTHYCL: 4060 mb) an@e by, meehpresalonyle de-
chloride (4.34 mL) was added. After stirring at room temperature for 3

)

25 h, the reaction mixture was poured into ice/water and extracted with
CH:Cl;. The organic phase was washed with 5% aqueous NaHCOj3;, wa-
ter, brine, dried and evaporated to dryness.to give an oil which solidi-
fied after standing overnight in the refrigerator. The solid was tritu-
rated with Et:0 to give N-tert-butoxycarbonyl-(S)-3-pyrrolidinyl

30 methansulfonate (13.0 g, 92%) as a light yellow solid. 'H-NMR (300
MHz, DMSO-ds, ppm from TMS): §5.23 (1H, m), 3.60-3.10 (4H, m),
3.23 (3H, s), 2.11 (2H, m), 1.39 (9H, s).

- To a suspension of KOH powder (4.86 g) in DMSO (250 mL) under vig-
35 orous stirring, benzophenone oxime (7.86 g) was added. After stirring



scri bed above for the preparation of 6-nethyl eneandrostane-3,17-dione 112
(I'l-ac, Prepn. 13). The conbi ned organic extracts were washed with 1120,
dried over Na2SO4 and evaporated to dryness. 1H NVR (300 MHz, DVMBO d6, ppm
fromTMS): 6 4.32 (1H, t), 3.39 (2H, m, 2.46-0.54 (23H, n), 0.98 (3H, s),
0.79 (3H, s). 5Preparation 25 6-(E)-9skthoxvi m noandrost ane-3, 17-di one
3,3:17,17-Bi s(et hyl endi oxy) - 6- ( E) - net hoxyi mi noandr ost ane was pre- 10 pared
in 90%yield from 3, 3: 17, 17- bi s( et hyl endi oxy) andr ost an- 6-one (1.00 g) by

t he procedure descri bed above for the preparation of

3,3:17, 17- bi s(et hyl endi oxy) - 6(E) - hydr oxyi m noandr ost ane (Prepn. 18). The
conbi ned or gaat eoditteaiesa e fonvd@Ohmin Wa tsblutidnnef Ndterebutoxycaadghds, -

filtered and

bi s( et hyl endi @?ggﬁlﬁ@l&ﬁg ‘ﬁé%gﬁﬁlrf{%‘gaﬁgr%@tggh‘%%s%zfm J“'T'Ié??‘@“ Szgd?\lNR (300
Mz, acetone- & Wdﬁ?%}npe@agl@ 13, I‘PGC"(@H"aSrﬁourS mto spd v 3. 22
(111, dd), 2. 1?&' @Wﬂ%d @ktra@te&zwﬁﬁHEtz‘O THe Condb3ddd osganidheyédst | e
compou I'1-a0 was n 7%/0 | .d fr nghS 3117’t]é 63 gra

bi s( et %I endi 8%XY5 Wéls Eg %aﬁﬁlleosat SnE ey TR e S5t SPscri bed
above for thezeplepanat®-d@R)ci pﬁﬂrnbdhwll@maﬁd‘raﬁs@éﬁ?éleg a (blg,oﬁ’@/ o) 8§ Aac,
Prepn. 13). TQ%@OQ&M\%%%MHW}%& rﬁi&ﬁ‘i"ca‘ﬁﬁ)heui/\/@ﬁ@%x’d\ﬁstéb H2O NMRI ed over

Na2SO4 and ev y,ness. qQ m from
TVB) : 6 3. 78 @Q%‘? é&@ de Py fy % 8315%2923&1 18S40(1ﬁ£ s),

0.98 (311, s) m)PB&pa3.a0 (4, 29, Ziall@Hrm)yl 881iekhy). eneandr ostane 3. 17- di one
(I'1-aP), 30To a stirred solution of 30-hydroxyandrost-5-en-17- one (0.81 9)

in CH2Cl2 (7.4 nmL) cooled_ at_0 C, asol (o] BA (0. 77 i.n CH2C12
(14 nl) was algeaorh %ﬁ%@s@af(li)r% Yoy Xl@eofléﬁgb vegisn Suspeng ﬁnm
t enper at ure, gNLPIN22GOIL pamé ehs nsiatuitel was welueettfe. 2 KhAftet ¥Boling,

the reaction was extracted with Et20. The aqueous layer was evapo-
rated to give a crude brown solid which was treated with 0.34 g of acti-
15 vated carbon in absolute EtOH (255 mL) at reflux for 2 h. The solid ob-
tained after evaporation was crystallized with 96% EtOH (40 mL) to
give the title compound IIl-e (2.98 g, 72%), as an off white solid. 'H-
NMR (300 MHz, DMSO-ds, ppm from TMS): § 11.22 (3H, bb), 9.74 (1H,
bb), 9.54 (1H, bb), 4.98 (1H, m), 3.60-3.00 (4H, m), 2.40-2.00 (2H, m).

20
Preparation 6
2(R)-Pyrrolidinylmethoxyamine dihydrochloride (ITI-f)
25 Following the procedure described in Prepn. 1 and starting from (R)-1-

(tert-butoxycarbonyl)-2-pyrrolidinemethanol (1.50 g), (R)-1-(tert-
butoxycarbonyl)-2-(phthalimidoxymethyl)pyrrolidine was obtained
(1.70 g, 66%) after purification by flash éhromatography (Si0q,
CH3Cl2:n-hexane:acetone 50:45:5). TH-NMR (300 MHz,'DMSO-de, ppm

30 from TMS): 8 7.87 (4H, m), 4.34 (1H, m), 4.20-3.95 (2H, m), 3.32 (2H,
m), 2.35-1.80 (4H, m), 1.37 (9H, s).

Following the procedure described in Prepn. 1 and starting from (R)-1-
(tert-butoxycarbonyl)-2-(phthalimidoxymethyl)pyrrolidine (1..21 2), (R)-
35 1-(tert-butoxycarbonyl)-2-pyrrolidinylmethoxyamine = was  obtained



m xture was neutralized by addition of 5% agueous NaHCO3 sol ution and
extracted with CH2C12 (3 x 100 nL). The conbi ned organi c extracts were
washed with H20, dried over Na2SO4, and evaporated to dryness to give

5a, 6a- epoxyandr ost an- 17-one and 5, 6J3- 5epoxyandrostan-17-one as a white
foam (1/1 mxture; 1.24 g, 97% . 1H oplVR (300 MHz, acetone-de, ppmfrom
TMS) . 30- hydr oxy- 5a, 6aepoxyandrostan-17-one 3.26 (1H, d), 2.96 (111, d),
2.70-1.12 (18H,  m, 1.36 (3H, s), 0.83 (3H, s); :

313- hydr oxy- 513, 60- epoxyandr ostan-17-one: 2.98 (.1H, d), 2.93 (1H, d),
2.71-1.13 (184, m, 1.06 (3H, s), 0.84 (3H, s). 10 To a solution of a 1/1
m xture of 30(d%1rg0>m05@ feemeflax yenidii® of ahe-evapofittorabd washmg with

313- hydr oxy- 5 rosta n 1 etone (38
.mL), Jones re é ?Igé)égl@rrﬁ_ RIS ab‘%l‘ﬁ)vgtﬁgtlt g)u%ﬁcgugg l![{h(e%6
tenperature b DHISE)-ds, ppm Eore MBI @Qﬂdﬁ}bfbkﬂ54t(}ﬁ)e3 Q@dﬁﬁ oB) i-PrOH
(10 nL) was aggeq4Aneh), #fsgeoH Wyt her 10 mn, the suspension was filtered
and the filtrate evaporated to dryness. The residue was treated with H20
(300 rrL5) and extracted with Et0Ac (3 x100 nL). The conbi ned organic
extracts wer eFoBshied thietdroe@ire Hescmibgd irsPrepmnebasd et fomutH)oh (100

m), H20 (100 @Mbut@&&@ﬂb@ﬂfl‘) z%&@?ﬁ%hﬁ&%oﬁy%m@t §0.760 gyyn s-to give

5a- hydr oxyandr ost a riqQ (1.65 1H- NVR
(300 Mz, acePBiel 13@13/1@6?»1?@%}%%%5? Rydroghissh ﬂﬂ) wag 8@93(%5
D.45-1.25 (17the m)udelby)ﬁraéBhtg with Bt@H 4:i3Hfilte}ing2®6%e) m%bri}bNMR

5a- hydroxyand t ) in
2Tt S et O % DS 2L SR drd PSR FROTRAH, brh SR ZTER, e

sol uti on was ﬁé’@t(ﬁﬁﬁ Med- 71?3/(1513@)5 Bdrt GH, 30} 2eiPe bG8 (AH2MPO4 and extract ed
with Et 0Ac. The conbined organic extracts were washed with brine, dried
over Na2SO4 and evaporated to drynﬁsg alg’a(%'oﬂlfg resi due was purified by flash
chromat ography (Si 02, cycl ohexane/ Cl2 80/10/10) to give -
3,3:17,17- bi s(et hyl endl oxy) - 5ahydr oxyandr ost ane- 6-one (1.56 g, 55% . 1H NWR
(300 Miz, acet one- dGSpPbliaiyTMBthdk Fnibd Wih 4)(8H m, 2.64
(1H, m, 2.10- 1.17 . 114 To a stirred
suspensi on of nethyltri phenyl phosphonl um brom de (14 1 9g) in dry THF (240
n) cool ed at Foll@vimgdere Ibm‘zpequeakascmhedHrPbapnxildmd(ﬁaﬂ:ingﬁrwmss)abded.

After stirrin

3,3:17,17-bi s 'ﬁﬁ?%%gl oxy 91%%%?%5}1%& t}égltl%}ne-(l -Sgne 6%) g dry 5
THF (77nl) wa u%dé%lrb@ms @th@ tf%ﬁ%%éﬂf BYHPB B\fer Vbaﬂ:) HO ’fnce r 2 h at
room tEper at ur.go §h€66%)><taft@ \mﬁqfwae:mhe;d flashddhiéraatogiamis Nﬂr@l?m

aqueous sol ut cqhn h Wwso®R

organi c ext rapt?—is12 9h%§5£%ﬁé&gn%“5t05%fﬁaﬁ§&§/ﬂg %@g@so ution nﬁ#l ne, dried
over Na2SO4 afn@%ﬁ’&@)’&%@ﬁt(éfidm)nés% 3P9e(ib mbsfﬁ a@.émagn)p&?@ Le® by flash
chr omat ogr aphy4 ?2], .30(dexgne / CH2C12/ acet one 80/ 10/10) to give

3,3:17, 17- bi s{et hyl endi oxy) - 5ahydr oxy- 6- net hyl eneandrostane (2.40 g, 60 9.
11-1- NI\/R 300 MHz, DVMBO-d6, ppmfrom TM5): 6 4.71 (1H, bs), 4.51 (1H, bs),
4.12 (2H, s) Fsllemr&ﬂfemmdm)e de@cribed il ®repdHL and storting (@Hl ®)y1- 0.70

(3H s). 15 Ther éb&éo% EHHBA ﬂh’tﬁ&’lu‘ﬁ@&ox@rh?é%ﬁ&ﬁﬂyﬂrﬂh@ﬁlé) (w@dg fespm
3,3:17, 17- bls(eth endlo ﬁ 33 ﬁ eneandrostaneb %/ the
procedure desdrl F‘B’é “é?)’@(?é y H’Oi@i‘ﬂ feghofamine — was  obtained

6- nmet hyl eneand.@8tgn&0%) Iﬁomwhenlees(dde af th@resppordt®n byheashmgi wetdh or gani ¢

extracts werepas Eeﬂldzﬁlt}“éttl& F@ élsga l"?ﬁ“’q‘\ﬁ{“ﬁmz“% 1) %\@(qgg(lj afgd to

dryness. The residue was purl romato rap

n- hexafe/ AcOEDNMBP4dy ppmy FrofvRMS mz( Hobbn-3-86 (1 ﬂ;’/ 6 3T¢R% {2Hg 4. 91

(1H, s), 4.81nf)lBl18agH, ), 5876((11H nli))$)1 38(980 s§1H d), 2 42-1.10 (17H n,
0.94 (3H, s), 0.77 (3H, s). 25 .

Following the procedure described in Prepn. 1 and starting from (S)-1-
\ (tert-butoxycarbonyl)-2-pyrrolidinylmethoxyamine (730 mg), (S)-2- _
35 pyrrolidinylmethoxyamine dihydrochloride (III-g) was obtained from



Preparation 27 5a-Hydroxy-6-(E)-hydroxvi m noandr ost ane-3, 17-di one (I1I-ao)
30 3,3:17,17-Bi s(et hyl endi oxy) - 5a- hydr oxy- 6- ( E) - hydr oxyi m noandr ost ane was
prepared in 85%yield from

3,3:17,17-bi s(ethyl endi oxy) - 5ahydr oxyandr ost an- 6- one (Prepn. 26) by the
procedure descri bed above for the preparation of

6- (E) - hydr oxyi m noandr ost ane- 3, 17-di one (Il1-ah, 35Prepn. 18). The crude was
purified by flash chromat ography (Si 02, 115 cycl ohexane/ acetone/ CH2C12
70/.15/15). 1H NWR (300 MHz, DMSO d6, ppmfrom TMS: 6 10.45 (1H, s), 4.33
(1H, s), 3.96-3.69 (84 m, 2.96 (1H, dd), 2.02-1.08 (184 m, 0.74 (3H,

s), 0.71 (3H, the) crudéns; wiabhgCwithoBtOHI| KGGiHmQQQO%*)eFHrI‘éMR (BO®OMH4,el d from

3.8 17, 17 D ARG, ggg'vgﬁg%q TS & Lo SREREYIRS g IRERNe Py the

pr ocedure des prepar

met hyl eneandr w8t 28 (BH1m) d3-3442K} m)a2. 10F3r é‘b(\‘lH,llg) The conbi ned organic
extracts were washed with H20, dried over Na2SO4 and evapo- 10 rated to
dryness. The residue was purified fla%h chromat ogr aphy (Si 02, n-hexane.
/acetor?e/ CH2C12 60/20/20). 1H NWMR cetone-cis, ppmfrom TMS: 6
10.72 (1H, s), 5.35 (1H, s), 3.12 (11I, dd) 2.85-1.09 (18H m, 0.94 (3H,

s), 0.78 (3H s). 15Psqparmbibag dihydrochloride (ITI-h)
5a- Hydr oxv- 6- (E) - met hoxvim noanmr?‘g%}%vgrlllgne i/vdrl one

3,3: 17, 17- Bi s( et hyl endi oxy) - 5a- hydr oxy- 6- (E) - net hoxyi mi noandr ost ane was
pr epar ed in 858l ywizlgct Heroc & e ldesdribéd &( repheBdirakstprGag from (R,S)

hyd d 20 f
the. pr par at 1 BooF o gy G ociadt (ROORDTBESY (o dRRRLY MaRYE Lo
18). The crudé mn@@@ecanbeayl@pe Naé§ht%}ﬁ?@ FhPOgr Zpiey 26 g white solid

cycl ohexane/ ASRIRNGOGCHAAE2 DMS D56l Ppm HdrNNRISE4 BBiz(1 HDMBOsdre, (1Fam from.

TMB): 6 4.42 (1H L3 2 ( gd) .
2.00-1. 10 (18§—‘i]’ ﬁ)‘i’) 9@4333%34 ()lhgdh)rrze Z%la—(wl o, DR X1 p ] 1c%5l_n|11)ound Il -ar
was prepared (4H30%Y3e(HHis)om 3, 3:17, 17-

bi s(et fyl endi oxy) - 5a- hydr oxy- 6- (E) - rret hoxyi m noandr ost ane by the procedure

(1< ac, pr opnfolayinertie BorbrHEAaruan i Drephed by e qaBMEm S 20,
“dried over NaRSGbuayld hydoratbeinaridifecarhesgateThel.0@sgdudRWs teut-i fi ed by
flash chromat Bgfo%g’@(rbgﬁbpngh@hahm1doxyp1per1d1ne was obtained (1.00 g, 70%),
after purification by flash chromatography (SiO2;, CH:Clz:n-
20 hexane:acetone 3:6:1). IH-NMR (300 MHz, DMSO-ds, ppm from TMS):
3 7.87 (4H, m), 4.20 (1H, m), 3.80-3.00 (4H, m), 2.00-1.30 (4H, m), 1.35
(9H, s).

Following the procedure described in Prepn. 1 and starting from (R,S)
25 tert-butoxycarbonyl-3-phthalimidoxypiperidine (600 mg), 1-tert-
butoxycarbonyl-3-(R,S)-piperidinyloxyamine was obtained (335 mg,
90%) as an oil. TH-NMR (300 MHz, DMSO-ds, ppm from TMS): 8 5.87
(2H, bb), 4.35 (1H, m), 3.60-3.10 (4H, m), 1.90-1.20 (4H, m), 1.37 (9H,
s). '
30
Following the procedure described in Prepn. 1 and starting from 1-
tert-butoxycarbonyl-3-(R,S)-piperidinyloxyamine (200 mg) and 2N HCl
in Et2O (1.5 mL), 3’-"(‘R,-S)-piperidinyloxyamine dihydrochloride (I1II-h)
was obtained (138 mg, 100%) as an off white solid. TH-NMR (300 MHz,



hexane /acetone/ CH2C12 60/ 20/20). 1H NVR (300 MHz, DVSO-d6, ppm 116 from
TMB): 5.46 (111, s), 3.75 (3H, s), 3.20-2.93 (1H, dd), 2.86-2.75 (1H, d),
2.30-1.10 (17H, m, 0.96 (3H, s), 0.77 (3H, s). Preparation 29 5
Androstane-3,7,17-trione (ll-as) A mxture of

30- acet oxyandr ost -5-ene-7,17-di one (9897 g) and 10% Pd/C (0.80 g) in EtOH
(0.5 L) was stirred under H2 at atm pressure for 2 h. 10 The m xture was
filtered through Celite and the filtrate evaporated to dryness. The crude
product was crystallized fromEt20 to give 30- acetoxyandrostane-7,17-di one
(4.75 g, 60% 11I-NWVR (300 MHz, acetone-d6, ppmfrom TMS): 4.57 (1H m,
2.66-0.96 (20DMS®ds, hpAGfroBHTMS): 8111067 (3H, bb),,9.65 TTH( DH), 883 (1H,To a

sol ution of -\a r -&H ' ) ), 5N NaOH (54
m.) was addeggb)Ag’?ltg?()%?i rr’?’%@?’E@é%%@e@p@grdé{)gr@ppg?j@g’ ;nﬂ_)h the sol ution
was evaporated and the residue extracted with CH2Cl2 (2 x). The conbi ned
organi c extracts were washed wi th IPrepgatidd gliri ed over Na2SO4, filtered and
evapor%t ed to dryness to give 30- hydroxyandrostane-7,17-dione (1.70 g,
95% . I1I-NWR (300 MHz, acetoné-d6, ppmfromTMS): 4.56 (1H, d), 3.35 (1H, .
m, 2.66-0.87 (20B:(SH1-MethyhpgriolidinyloxypaningidihydrochlomdedIldti) rred sol ution
of 3P-hydroxyandrostane-7,17-dione (1.60 g), TPAP (0.09 nmg), NWNO (1.43 Q)
under N2 in 12, (100 nmL),, nol ecul.ar, sigve type A powder ( g) was
hded. aftor Boloing e ARk ER dascrined iy B fnd PREERE RS | e
by flash chr o(iatmetgndphyrl&liagl (el 3)(R)-¢1-gretbybhhprroliding] guetbeosdl-1 | - as

E%Oﬁg 4 819 rondik WS oRATON (e, 9 Hhe PRSI 6H THENMER @301 12

on
_ , 1.3 S 0.8 i Preparation 3 _

357- (E) - Hydr o FINEGo st o THS: Griel 8P 8 418 m), 3.15 (3H, 9), 2.80-

2.55 (3H, m), 2.35-2.15 (6H, m), 1.95-1.80 (1H, m). ‘

Following the procedure described in Prepn. 5 and starting from ben-
15 zophenone oxime (5.9 g) and 3-(R)-(1-methyl)pyrrolidinyl methansul-
~ fonate (5.0 g) benzophenone O-[3-(S)-(1-Methyl)pyrrolidinyl]oxime was
obtained (7.8 g, quantitative yield) as a white solid. H-NMR (300 MHz,
DMSO-ds, ppm from TMS): 8 7.50-7.20 (10H, m), 4.87 (1H, m), 2.80-
2.60 (3H, m), 2.40-2.15 (6H, m), 1.95-1.80 (1H, m).
20
Following the procedure described in Prepn. 5 and starting from ben-
zophenone O-[3-(S)-(1-methyl)pyrrolidinyl]oxime (7.8 g), the title com-
pound III-i was obtained (3.8 g, 70%), as an off white solid. 'H-NMR
(300 MHz, DMSO-d¢, ppm from TMS): 8 11.50-10.50 (4H, bb), 5.00-4.85
25 (1H, bb), 3.60-3.00 (7H, m), 2.40-2.00 (2H, m).

Preparation 10

3-(R)-(1-MethvDpyrrolidinyloxyamine dihydrochloride (IT1-})

30
Following the procedure described in Prepn. 5 and starting from 3-(S)-
(1-methyl)pyrrolidinol (3.2 g), 3-(S)-(1-methyl)pyrrolidinyl methansul-
fonate was obtained (5.0 g, 73%) and used without purification in the
next step. 'H-NMR (300 MHz, DMSO-ds, ppm from TMS): 8 5.18-5.08



117 3, 3:17,17-Bi s(et hyl endi oxy) andr ost ane-7-one was prepared in 82%yield
from 3, 3:17,17-bi s(et hyl endi oxy) - 5- andr ost en- 7- one by the procedure
descri bed above for the preparation of 30-acetoxyandrostane-7,17- dione
(Prepn. 29) using EtOAc instead of EtOH. The crude product was 5 purified
by flash chromat ography (Si 02, n-hexame/ Et0Ac 6/4). 1H NWVR (300 Mz,
acetone-4 ppmfromTMs: 6 3.96-3.75 (8H, nm), 2.54-1.10 (2011, m, 1.13 (3H,
s), 0.83 (3H, s). 3,3:17,17-Bi s(ethyl endi oxy)-7-(E)- hydroxylnlnoandrostane
was pre- 10 pared in 95@6y|eld from
3,3:17, 17- bi s(et hyl endi oxy) andr ost an-7-one by the procedure descri bed above
for the prepag®, e, 815338, 1sj, 280-2.55 (3H, m), 2.35-2.15 (5H, m), 1.95-1.80
bis(ethylendi@?¥%h - (E) - hydr oxyi mi noandr ost ane (Prepn. 18). The crude
product was puri’fired by flash chromatography (Si 02, CH2C12/ MeOH 9/1).
1H-NWR (300 MHz, DMBO-d6, ppmfrom TMS: 6 10.17 (111, s), 153.88-3.70 (811,
{T) | 2.89 ( 111Fol'1'3w1n% thé-[Fodddurd Udscribed B PPe éxﬁ"E asll, sth;?r{gflﬁﬂnm -(8)-- The
itle conpoun
bi s( et Ryl endi &x%et}’ﬂl Wrﬂ%flgﬁmeﬂ‘i‘?{b%‘i%?%% @g&}’etnﬁ%p Bl TE B, 20
scri bed above(¥-orethylipyprapdingt]pximewas ohtsihed é?a%gndu@sttlmtéle&’l@l) @sone
(I1-ac, Prepn, gile sm@ aagr@ééaealtabgaehﬁfﬁéﬁsﬁqﬁSthwe@ct washed- WMR H20,

O e e (MERP B i et VIS g 0 ORI S g P o

DIVBO d6, ppm f)p280NS60 6BH 0m3 2.40-2115 GH, 1), 991180 (2Hn). 2. 58-0. 67 (19H,
(3H s), 0.82 (3H, s) Prepar ati on 31
7 E) t hoxvi_mi noandr ost ane- 3, 17-di one (I | -

3, 3: 17, 17- Bi sFeleyingntieonspredu l(eE}eSﬁ@bﬁéwu ﬁ%rﬁ?’é‘%ﬁ%@“\ﬁa@orﬁr%r ed in
90% yi el d fr OpdpheRiohé, G—TSJQR)S(Bidbyhﬂwmdlydmpﬂbﬁsﬁea(v- 8 -gdnghebtitle enpr ocedur e

descri bed above for rat
bi s( et hyl endi 89(%‘8 II;'E w%@?ﬁa a 8a§1dro t%sn% Hife sotid., Nhé[ﬁe(?’gpude

35pr oduot  was Mz, b @yppmgﬁomwﬁmgwpﬂg) St bbpea-2/AEH, 115

9/1). {s1- NNEbﬁﬁ%Oﬁdvhﬂ)o @bﬁ%)dﬁAopmof(sznTNB 3.88-3.70 (811, m, 3.69
(311, s), 2.79 -0.72 (1911, m), 0.89 (3H, s), 0.77 (3H s).

5The title corrpound II-au vvas prepared in 55%vyield from3, 3:17,17-
Preparation 11

5a-Hydroxyandrostane-3,17-dione (II-aa)

20 :
To a stirred solution of 3B-hydroxyandrost-4-en-17-one (0.81g) in
CH:Cl2 (7.4 mL) cooled at 0 °C, a solution of mCPBA (0.77 mg) in
CH:Cl: (13.6 mL) was added dropwise. After 0.5 h at 0 °C and 0.5 h at
room temperature, a 10% aqueous solution of NasSOs was added. The
25 mixture was neutralized by addition of 5% NaHCOs3 solution and ex-

tracted with CH3Cls (3 x 100 mL). The combined organic extracts were
washed with Hz0, dried over Na2SO4, and evaporated to dryness. The
residue was purified by flash chromatography (SiO2, n-
hexane/CH:Cly/acetone  60/20/20) to  give  3B-hydroxy-5a,6a-
30 epoxyandrostane-17-one (0.64 g, 75%). 'H-NMR (300 MHz, DMSO-ds,
ppm from TMS): 6 4.62 (1H, d), 3.52 (1H, m), 2.87 (1H, d), 2.44-0.56
(19H, m), 1.00 (3H, s), 0.72 (3H, s). '

_ To a stirred suspension of LiAlH4 (0.247mg) in THF under N2 (10.5
35 mL), a solution of 3B-hydroxy-5a,60-epoxyandrostane-17-one (0.64 g) in



bi s( et hyl endi oxy) - 7- (E) - met hoxyi mi noandr ost ane by the procedure descri bed
above for the preparation of 6-nethyl eneandrostane-3,17-di-one (1I-ac,
Prepn. 13). The crude product was purified by flash chromatography (Si02,
n- hexanel/ Et 0OAc 6/4). 1H NWR (300 MHz, DMSO d6, 10ppmfrom TMS: 8 3.72 (311,
s), 2.89 (1H, m, 2.63-0.93 (1911, moo 1.12 (311, s), 0.82 (311, s).
Preparation 32 7-(E)-Allyl oxvimnooandrostane-3,17-dione (II-av)

153, 3:17,17- Bi s(et hyl eri di oxy) - 7- (E) - al | yl oxyi m noandr ost ane was pre- pared
in 86%yield from3, 3:17,17-bi s(et hyl encl i oxy) andr ost ane-7-one by the
procedure descri bed above for the preparation of 3,3:17,17-

bi s( et hyl endi TK) (5 (dl))-hixsladdyd diroyaizdrost ereemiBneprwasl Sjirredhet wrude

roduct was f a I e OAc 6/4
TER o BT M e g e O 0
5.12 (111, n)qumd:@d(maraﬂd)a @tlgvﬂéféz@ (Bml) and 4N Ng tymLp’ 32" (111,
?)SH 2.24 %H ’ti[‘h% m&t@ﬁé&a@@ﬂ(e%@d‘lthféughla@éh&@iaédaﬁm);it}fé ﬁ&ef&él&e wrﬁg 3013517
: e tit]le,ca e In %% Vi -
25bi s(é;[hyl en&ﬁaﬁii rﬁ?%ﬁgl ¢3yf<3§y¥@‘jn é‘ﬁgﬁ n‘ga%% eglﬁ%ofc\]re Uré de-
scri bed aboveevaa?rorateei ‘wr drareas iagd dfe easmmwaeneamﬂecbbyélﬁ@hschmm one
Prepn. 13). gwg%? 07, O Yfeka H@ﬁCH%szdc@%n@ﬂoflé(ﬂg@ tﬁb%@éf&heﬁfs@m (Sio2,

n- hexane/ Et 0 )7§ ql@l ?\Q/Rﬁ(g?%mg% me %6’1%) % 98 (111

m, 5.24 (11198
1.00 (311, s)TME)83 4 IH(1H)d), RrEpadhtd)os. 783(1H, 1P 3.62 (1H, s), 339 (1H

7- Vet hyj e”eangl{gfﬁ%ekrtﬁsé”gzlﬂr?%?rtﬁs (411.289) 05518, o).

3,3:17,17-Bi s yI endi 7-"met eneandr ost ane was prepar ed in 85%vyield
from 3, 3:17, 17-bi s(et hyl endi oxy) andr ostane-7-one by the procedure described
above for theApé@ﬁ&bﬁtdfO@n&ﬁos&xﬁ A%5d,77B-triol (0.48 g) and IBX (0.72 g) in

oxtract s ver e DERCE B EDEANGEE 200 é%@’@é&} 3hd @@Slp@“’%%ﬁ?%"&?iﬂ'egs
11- 1- NVR ( 300rom temmeranaeds, ag momrgfrﬁrz (40 mlg7 Afey styring feo 161H, ",
3.86 (8 M, ndn20hd ndiQt(+0as 'Hlter@d Qad( 88 cake was washed with EtOAc.
The layers were separated, and the aqueous phase was extracted with
EtOAc (3 x40 mL). The combined organic ﬁ._ext'racts_ were dried over
NasS04 and evaporated to dryness. The residue was purified by flash
chromatography (SiOz, n-hexane/CHzClo/acetone 60/20/20) to give the
20 title compound II-aa (0.36 g, 75%). 'H-NMR (300 MHz, acetone-ds,
ppm from TMS): § 3.48 (1H, s), 2.72 (1H, d), 2.60-1.18 (20H, m), 1.23

(3H, s), 0.86 (3H, s).

Preparation 12

25
3.17-Dioxoandrostane-6a-yl nitrate (Il-ab)
To a solution of acetic anhydride (2.53 mL) and 65% HNOs (0.592 mL)
cooled at 0 °C, 3,3:17,17-bis(ethylendioxy)androstane-6a-ol ( 2.5 g) was
30 added in one portion. After 2 h the mixture was quenched by careful

addition of ice and 5% aqueous NaHCOs3 solution and was extracted
with CH3Clz (3 x). The combined organic extracts were washed with
Hs0, dried over NazSQ,, and evaporated to dryness to give 3,3:17,17-
bis(ethylendioxy)androstane-6a-yl nitrate as a white solid (2.50 g,



10s), 0.86 (3H, s). The title conmpound Il-aw was prepared in 87%yield from
3,3:17,17- bis(ethyl endi oxy)-7-nethyl eneandr ostane by the procedure

descri bed above for the preparation of 6-nethyl eneandrostane-3,17-di one
(I'l-ac, 15 Prepn. 13). The conbi ned organic extracts were washed w th H20,
dried over Na2SO4 and evaporated to dgiyness. 1H NVR (300 MHz, DMSO- cl16, PPm
fromTmMs): 5 4.70 (1H, m, 4.62 (1H m, 2.20-1.10 (20H, m, 1.00 (3H, s),
0.88 (3H, s). 20Preparation 34 7a-Hydroxynet hyl androstane-3, 17-di one .
(I'1-av), and 713-hydroxymnet hyl andr ost ane- 3. 17-di one (I1-aw)

253, 3: 17, 17- bi s( et hyl endi oxy) - 7a- hydr oxynet hyl androst ane and 3, 3: 17, 17

- bi s(et hyl end'Bg%y)LP?-NMRd(Bo@Mﬂtzmabandédstme fremeT MiSpa et (1H, 10 and 70%

%L?LSieLgZﬁgfég¥g%é56%$: ﬂ 2%§%¥3¥éﬂ§hbyfkﬂ%i§ﬁg2 é%?gz%gé%¥ibed above for

t he preparation of 3,3:17,17-bi s(ethyl endi oxy) - 6a- hydroxy- 30
net hyl andr ost ang,lGE6RRE-3, é—4)7 1778 (et BpleH8RX zmd@wﬂahe% AYnitraas2.50
G

h t h Ac 60/.40 7 | d
R e A AR Gl e L o Vel
3. 85-3. 75 ( 8HtemperaBubyfor2kH hT)TheBSCButl()lllwaSt I)leutZali)t]atbe@d@Em ofip% 0. 87
(3H s), 0.81, Fé&) sSNa:ﬁ§O%7aﬂc¥ aQ%ﬁ)(n%t Qﬁlseé‘)%'pgi‘é/&d7%e aqueous phase

35hydr oxynet hyl"andr ost ape eton rom 120 TNB)
8 3.90-3.75 (Blas eypractedswithotyHabs (33 éﬁh% eyopm H%Oigpamc esHpctsyy  0.84
(3H, s), O. 81w(e3é4wa&hed7;aﬂh-l)rw03>¢t[ml mdramai:rsmt amnd eBafdoratk dtredhyineay. was

pr epar in 8

3,3:17,17-bi s hyel en 1}nﬁﬁ§ by ﬂaSh ﬁhﬁog}l%f? %r%phry (%102 18Pg%edure
descri bed aboﬂée/ﬁ?ﬁtqmi’éc arit /éﬁ) (S‘P %Y?réhﬂyql@ﬁecQWaFkab 4% 2dj one
(I'l-ac, Prepnywhi& solem@en@l 75H). OHANNMR (00" BIHE adtenerds hashvirod H20,

dried over e acet one- d6,
ppm from TMS) %%%f@ %96?{)3%5 {]27%? IP a]%&%%y%)z‘ggﬁéﬁzs) 1.12
(3H, s), 0.85 (3H, s). 713-Hydroxynet hyl androst ane- 3, 17-di one II-aM/mas
preparggd in 85%yield from Prevaration 13

3,3:17, 17- bi s(et hyl endi oxy) - 713- hydroxynet hyl andr ost ane by the procedure
descri bed above for the preparation of 6- nethyleneandrostane 3,17-di one
(I'l-ac, Prepn. 13). The cGaMiilmden nstene3. 1 1-8i _gover e washed with
H20, dried over Na2SO4 and evaporated to dryness. 111-NWVR (300 MHz,

acet one- d6 ppmfrom TM5): 8 3.70-3. 60 (2H, 3.54 (1 t 2.50-0.90
(21H, m), 50(43 gtirzepd su@p%swe gt I%%thybglé?&épgi@&ﬁplé@mm rorhide (0.5

7a- Hydn@xyandrg@sﬁ Are TBIFL7F 70Dl eodled 28X)°C under N3, potassium tert-butoxide

(2.91 g) was added. After stirring for 10 min, a solution of 3,3:17,17-
bis(ethylendioxy)androstane-6-one (2.60 g) in dry THF (77mL) was
added dropwise at room temperature over 0.5 h. After 0.5 h at room

_ temperature, the mixture was quenched by addition of 5% NaH3POj
25 aqueous solution and extracted with EtsO (2 x 60mL). The combined
organié extracts were washed with 5% NaH:POs aqueous solution,

brine, dried over NasSO4 and evaporated to dryness. The residue was

purified by flash chromatography (SiOg, cyclohexane/EtOAc 85/15) to

give 3,3:17,17-bis(ethylendioxy)-6-methyleneandrostane (2.66 g, 97 %).

30 IH-NMR (300 MHz, acetone-ds, ppm from TMS): 5 4.68 (1H, m), 4.36
» (1H, m), 3.88-3.71 (8H, m), 2.27-0.78 (20H, m), 0.74 (3H, s), 0.62 (3H,
S). :

_ A solution of 3,3:17,17-bis(ethy1endioxy)l6-methyieneandrostane:(1.05
35 g) and pTSA - HoO (2.46 g) in acetone (105 mL) was stirred at room



20To a stirred solution of 3,3:17,17-bi s(ethyl endi oxy) andr ost ane-7-one
(Prepn. 30, 762 ng) in dry THF (21 nL) at -78 C under N2, 1M Iithium
selectride in THF (2.34 nL) was added. After conpleting the addition, the
m xture was stirred at -70 Cfor 0.5 h. H20 (7.8 nL) was cautiously added
dropwi se foll owed by 6N NaCH (18.7 mep and 9.8 M 25 H202 (3.0 nL). After
stirring at roomtenperature for Ih, brine (20 nL) was added. The mxture
was extracted with CH2Cl12 (2 x 20 m_) The conbi ned organic extracts were
washed with brine, dried over Na2SO4, filtered and evaporated to dryness.
The residue was purified by flash chromat ography (Si 02, n-hexane/ Et 0Ac

60/ 40) to gi VRendpetabufelfbr ﬁﬁbns{eeédluhembmmu&ahhwrogwhhdomscxfame (578.6

ng, 75%. 1HN ) d),

3. 85- 3. 65 (8#‘1‘}%0{‘5%9%3%1% r%cg\‘/’%‘gggi 88@%%] ﬂr;ﬁ%aqt‘ig%s %gi‘(&ﬁ . The

title conpounslon|wasewasctedepithedHpGl 28@0/6))/|']§1Qj0(7mbme§ @ganic gxtracts

bi s( et hyl endi gy wZéh&W%ﬂ%mmrcﬁﬁidacg%rmam4 procesidbss dihadsabove for
e preparation enea stan | : e

conbi néd or galf %“’8)??‘? é’éies %P%uﬁiﬁﬁﬁ L 98[7?{' %fﬁg\gho@ga l\f{grfsg% an

evapor at ed t otosheydweppm fro\NURIS)3 G0t WlHdnﬁoéi@@ (15brm¥, r2op3-1113) (2081, 4. 32

(111, bb), 3. ?45()(3 (20H, 10m, 0.96 (311, s), 0.78 (3H, s).

Preparation 3 7d:é%b%ﬁ?§/fén' ros'ti{a(r%g 3,17-dione (Il-ay) To a solution of

DABCO (70 ng) in dry CH2C12 (3 nL) at 0OC 15

3,3:17, 17- bi s(et hyl endi oxy) - 7a- hydPeepamretiby l1dndr ost ane (Prepn. 34, 90 np)

was adgded, followed by the addition of 4-toluenesulfonyl chloride (90 ng).

After stirring overnight at roomtenperature t he. pre pitate was filtered,

washed with CH2Cl2. THae-H e LA aHangeli/- : g8l and the residue

purified by flash chr omat ography (Sl 02 cycl o- 20 hexane/ AcOEt 80/20) to

3,3:17,14-b th ol 4- pet hyl
?Ib\e/ﬁzenesul fo I Ioiée ¥her}3]%:aﬁ)(;)r/ slf gone[ ( BCgE % 37{)%17 bi%ﬁ“ﬁ&ﬁi“?%’% (?\/Hz
DVBO- d6, ppm meohylwmndmmn?a(l{@pp 1 2. 89 gpin doy THE 2%mip qt18 1C dq) ,

8 gg E%Sﬂ: dd)ingdr &@ 3N BHSEEF Eempl%x“l% Tﬁ:Fl(5 2) ,mll) %slacﬂﬁed( Afdel, m,
S),

| ut O (6
m) 3,3:17, 17C°IBP]§E@%H§1 ?1%41899) &975‘1’?’{‘%6:%%%’(%3 eéuff’ﬁ%y{ glx%\ﬁet hyl ]
androst ane (7(. ﬁgﬁL)mas addeadusiycadded dnop'wmmefq}shwesltby BNdNaOH GbmL)

tenperature f r 0 e X h Et20 (2
LS rrpThe ure ge §1ﬁngg8e§@@§ A ﬂft@p@tﬁﬂﬁgrat tdine t@fﬁbgf’afth?éi o\ofetltb h B2 (

fracts
over Na2SO4, Pighte £ ”ék/)aﬁ’@lsa‘%‘%dt BN tg‘ﬁe@é"tu*f‘i’lé’varseg?tdﬁ%e urified
by flash chromrOagr@pheo(BL)2lhe yahbhexasrghit2ekt¥adt? ereovgshed with

.3 3:17,17-bi Sgrltngydﬁ g'ogxly N’ §OnEﬁ1Q¥Jeﬁnﬁ{(P é\tzz?ﬂ)?age%izlton&ynzgs@Thelﬁm
due was purified by flash chromatography (SiOs, n-hexane/EtOAc
45/55) to give 3,3:17,17-bis(ethy1endioxy)-6[3—hydroxyméthylandrostane
. (2.86 g, 95%). tH-NMR (300 MHz, acetoné-de, ppm from TMS): & 3.94-
25 3.75 (8H, m), 3.52 (2H, m), 3.36 (1H, t), 2.05-0.65 (21H, m), 0.84 (3H, s),
0.81 (3H, s). -

To a solution of 3,3:17,17-bis(ethylendioxy)-6p-hydroxymethyl-
androstane (0.63 g) in DMSO (6 mL), IBX (0.87 g) was added and

30 stirred at room temperature for 1 h. The mixture was quenched by ad-
dition of Hz0 (30 mL) and Et20 (30 mL). After stirring for 15 min, the

mixture was f"ﬂtered and the cake was washed with Et20. The layers

- were separated and the aqueous phase was extracted with Et20 (3 ).

The combined organic extracts were washed with brine, dried over

35 NasSO4 and evaporated to dryness. The residue was purified by flash



122 NMR (300 MHz, acetone-d6, ppmfrom TMS): 6 3.85-3.75 (8H, m), 2.00-
1.00 (21H, m, 0.92 (3H, d), 0.83 (3H, s), 0.80 (3H, s). '

7a- Met hyl andr ost ane-3, 17-dione Il-ay was prepared in 90%yield from
3,3:17,17-bi s(et hyl endi oxy) - 7a- met hyl andr ost ane by the procedure de- 5

scri bed above for the preparation of108-met hyl eneandr ost ane- 3, 17-di one: |
(I'l-ac, Prepn. 13). The conbined organic extracts were washed with H20,
dried over Na2SO4 and evaporated to dryness. 1HN4ill (300 MHz, acetone-d6,
ppmfrom  TM5): 6 2.50-1.17 (21H, m, 1.10 (3H, s), 0.97 (3H, d), 0.87 (3H,
s). 10 Preparation 37 713-Methvl androstane-3,17-dione (Il1-az) 15A m xture
of 3, 3:17, 17- Hirstaeitbylaphsi ¢8102; 7nrietxaykbAiOdnd rtgd@ndo ( Brepn3,333,1520 ny)

and (1, 5- cycl gogkadh ﬁgﬁg KBRS OBFJENEE Q0,52 g, 83%). 'H-NMR (300 .
hexyl phosphi nas e EE%“S}Q%%E’ s
'n CHRC12 (52MH3, aestonst eﬁ?m&laﬁéé?frﬁtﬁ‘z’:sgtgg‘%f i 58517 e o ™

m xture was eyapay.ed ezhH omylry/8eesH a)donarBH, ed by flash chromatogra- 20 phy

(Si 02, n-hexane/ Et 0Ac 85/15) to give 3,3:17,17-bi s(ethyl endi oxy) -

7P- met ﬁyl andr ostane (287.5 ny, 5_5% . 111-NVE (300 MHz, acetone-d6, ppm from

TVB): 6 3. 80- 8. Bixtugeiof §3:17,10(his(etylendipky)B-fogryaydyostame, (Ofle) (3H, s),

Vi ol d 1 rom 5. B L e R a7 ot by Lanar Gt anes fy e
,3:17,17- bis(e endj,oxy) - {P-ne ndr ast t

pr ocedur e desE?ﬁ%‘é@-%ﬁ%’/@g?B‘?&fﬂﬁ’ BP%%%?F%‘E‘? oS g?fea%e with 30 (6 Hi

6- met hyl eneandnédskameted] WhdEtDac (3 k-3cmlIpr €pa comdinedrpxgamanbitreetsor gani c

extracfs wer ew\éﬁé_{ g %Mv'?thlﬂﬁﬁ (S5 19900 Oy &lridFRPN 28 GUAPE o84k et O
dryness. 11-1- }6 MHz, . SOE)I\/SOZQG ) T .6 2.50-1.

1.07 (311, d)to 1@*3216&%1&0, giye 6238797%11]1}&%{1}’{1‘5}%@9@ ,'f°§5“.yl%5}d€85‘i‘l’g‘f3i( (Za(r)nHésm’
123 7- ( Spi r ocyEbD R Oped) e YANINGS (F00eMH 7, Zrcdicmeedd| Iponbfijom TSE:i& 9.d1conpound

'1-ba was prepgyed 5Rs12% YAR! ! 59903 P21k, 1, 0.90 (3H, ), 0.84 (BH, ).

15 To a stirred suspension of 3,3:17,17-bis(ethylendioxy)-6a-formyl-
androstane (0.52 g) in dioxane/H:0 9/1 (25 mL), NaBH4 (0.049 g) was
added and the mixture was stirred overnight at room temperature. To
the solution NaCl was added and the layers were separated. The aque-
ous phase was extracted with EtOAc (3 X). The combined organic ex-

20 tracts were washed with brine, dried over NasSO4 and evaporated to
dryness to give  3,3:17,17-bis(ethylendioxy)-6o-hydroxymethyl-
androstane (0.45 g, 86%) 1I-_I-NMR (300 MHz, acetone-ds, ppm from
TMS): & 3.94-3.75 (8H, m),3.57-3.25 (3H, m), 1.98-0.60 (21H, m), 0.86
(3H, s), 0.83 (3H, s). _

25 The title compound II-ad was prepared in 85% yield from 3,3:17,17-
bis(ethylendioxy)-6a-hydroxymethylandrostane by the procedure de-
scribed above for the preparation of 6-methyleneandrostane-3,17-dione
(II-ac, Prepn. 13). The combined organic extracts were washed with
H20, dried and evaporated to dryness. 1H-NMR (300 MHz, acetone-ds, -

30 ppm from TMS): § 3.50 (3H, m), 2.52-0.74 (21H, m), 1.11 (3H, s), 0.88
(3H, s). :

Preparation 15

35 ' 6(1—Methoxvmethvlanarostane-3. 17-dione (II-ae)



bi s( et hyl endi oxy) - 7- net hyl eneandr ost ane (Prepn. 35) by the procedure 5
descri bed above for the preparation of

6- (spi rocycl opropane) andr ost ane-3, 17-dione (ll-al, Prepn. 22). The residue
was purified by flash chromat ography (Si 02, n-hexane/ Et 0Ac/ acetone 10/1/1).
111-NVR (300 MHz, acetone-d6, ppmfroa TVMS: 2.52-0.84 (20H m, 1.16 (3H,
s), 0.87 (3H, s), 0.60 (1H, m, 0.42 (1H, m, 0.35 (111, m, -0.09 10(111,
m . Preparation 39 7a- For mam donet hvl andr ost ane-6, 17-di one (I1-bb) 15
3,3:17, 17- Bi s(et hyl endi oxy) - 7a- am noandr ost ane was prepared from

3,3: 17, 17- bi s(et hyl endi oxy) - 7- (E) - hydr oxOm noandr ost ane (Prepn. 30, 1.61 Q)
by the procedlise dgscrditbeddabostdufion the pr 8pat3lidis(ethylendioxy)-6a-

i med of gani iﬁi‘iﬁ*gﬁ%ﬂe&m@aﬁg@@ﬂr%W% d&ﬁ”gﬂ%ﬁ%l&é%%%g”‘ *
evapor at ed t 0°@ryrdersNeTHaH: (60%e disnsasien, 9B anpuwps addety Afte shirring
chr omat ogr aphyhd 2liRire @i26-22/ fife OHh NGO (994 10/) 1y/aé adabd. eAﬁtefﬂsKﬂrﬂhg of

3,3:17,17-b th 7 d 3

S T st e o) e A A0anSI PR A0 Raled fhne mivr,
stirred sol ut tum &xltraa:t@’o'm@ BtQAgr(2 ><020 sld: T ewnih‘l@‘{%@?%ﬂl%éﬂéﬁw 7a-

ami noandr oSt apgraied cved NGO &by hﬁﬂ@vﬁwﬁa‘ce&' Qo dphaRamikaskane (1. 17

under N2 | CH2C1 Et 3N
8) f1 uor enyl ne %x‘%%r%’&f@?% g?‘?}&le&’(ﬁm%o%?pﬁ% @Q&dé‘g‘exﬁpe/ 258008 ¢ er
stirring over ad/aby tcaglvedioimlﬂ Affpes(athylendinay)ebo- -washaxjoeethytahdrbstamext ur e

tracied wit ture_
over N 2so\rltm aﬁ)d e @M@PZS%C@@%V&@SB&% M’oﬁlhrﬁf{?)'\'@%% rie

or?:\tedtod ness e resi | e flash
chr omat ogr aphy-70 b{gmh e Gy )913«:237@@@)’ %-é‘idﬂﬁe\,‘ﬁ) 197:0.59 ?21@/
[ 3,3:17,17- bi s)et B!(BHJER 082 @Mirspst ane- 7a-yl ] car bami ¢ 35aci d '
9H fl uoren-9-yl net hyl ester (505 ng, 28% 111 NVR (300 IVHz, 124 DVBO- d6,
ppm from TMS): 6 7.90 (2H, m), 7.71 (2H, 7.54 (1H, m), 7.43-7.22 (4H,
m 4 50- 4. 10TheHitlejcompogod Algee ¢, plrepar@i &5 SBYHYighl frqm9@,30178b7(1911
M, 0.17 (611lpistdthyRnfib:s)Be- Iﬁéﬂﬂox%etﬂ-ﬁlaﬁdﬁstéﬁ@d)ys @ﬂléltpr@ébdﬁre de-
[3,3:17,17-bi s %I endi gandrost ]e arbam c actl 17-di
9H- f | uor en- 9- §7‘I£‘§l?eet 'gw,‘tiaov&tggff ?Ré%’aﬁ:ﬁ?mflr? g;y’)l} r(leféldﬁﬁﬁ ane-Flfediopg
t et rabut yl amiliacn Preori td). {IiheTctdlilbémedB)rg&I)mvmrmﬂﬁiwreMa&hedc‘mtbl eting
ts gleu??g'n t :Ngg szgeﬁ%ﬁa%@r \fr@sﬁl 55&%%&9@&1 %&@Eiﬁ@stsurlﬂ NMR4 oo The
chr omat ogr aph§@5; #eeto Cl@‘ﬂ/gfg‘?—vl%ﬁ/géiwgl\:ﬁ—g% %Qé)& @ %53
3, 3: 17200L7- bi s Qe e dh)o X \)1-(BEE, 3@ Tgdhyd)andr ost ane (247 ng, 84 %) .
11- 1- NMR (300 MHz, DMBO-d6, ppm from TMB): 6 3.82-3.65 (8H, m, 2.81 (1H,

m, 1.90-1.00 (22H, m, 0.77 (3H, sg, 0.75 §3H, s).

3,3:17, 17- Bi s(et hyl endi oxy) - 7a- f or tane was prepared in 15 92%
yield from 3,3:17,17- bi s(et hyl endi oxy) - 7a- am nonet hyI andr ostane by the
procedure descri bed abov ) ]

bi s( et hyl endi oxy) - 6a- f or & —1-1-1-NVR (300 MHz,
DVBO- dB ppmfrom TMS): 6 8.10 (1H, nm), 798(111 m, 4.05 (1H, m, _
3.89-3.20 (81fg.Fhrmylattfolarie-£ 29Hdiord 1vg£)s BfkehpRidd i) 850 7HielBHrom) 20The
tithe Corrpoung 3I {7 99 bwa(et}PylerP(ﬁoxyg é ;| O%Z1§(H/nd‘_§t~logtafnr¢ao?i’répn1714:}7by the

procedure described above for the preparation of 6-methylene-

androstane-3,17-dione (II-ac, Prepn. 13). The combined organic ex-
30 . tracts were washed with H20, dried over NasSO4 and evaporated. to
dryness to give 6o- formylandrosténe 3,17-dione. 'H-NMR (300 MHz,
. acetone-ds, ppm from TMS): é 9.50 (1H, d) 2.566-0.82 (21H, m), 1.16
(3H, s), 0.88 (3H, s)



bi s(et hyl endi oxy)- 7a-formam do androstane by the procedure described above
for the preparation of 6-nethyl eneandrostane-3,17-dione (ll-ac, Prepn. 13).
The crude product was purified by flash chronat ography (Si 02,

n- hexane/ Acetone 70/30). ' 11-NWR (300 MHz, DWMSO- 25d6, ppmfrom TM5): 6
8.10 (1H, m, 7.98 (1H m, 4.05 (1Hwsm, 2.50- 0.70 (20H, m, 1.02 (311,
s), 0.80 (3H, s). Preparation 40 7a- Met hoxvcar bonvl andr ost ane- 3, 17-di one
(I'1-bc) 125 3, 3:17, 17-bi s(et hyl endi oxy) - 7a- hydr oxynet hyl andr ost ane was
obtained (2.86 g, 95% by the procedure described above for the preparation
of 3,3:17,17-bi s(et hyl endi oxy) - 6- hydr oxynet hyl andr ost ane (Prepn. 14)
starting fronT3aktirted Subpe(sidrhgfl Gnftiroxta ndrogtdriey,éfebok OsTageirbt-( Pr epn.
33, 2.89 Q). ' r gaRb,C it { n dried
over Na2SO4, ?pﬁ?gr)g%s gﬁ )%\?gpgré af gggékgscg\fdzﬁgg‘{ %@gﬂegld%erﬁ%s?%uri fied
by flash chr oﬁﬁuwa%l\@rl%ﬁézp%waé)@édevleﬁé% 5mymues ay FRU/ReBOTA- MHz

acet one-de, ppmef tRMMIINRIe was JullcBed By (Bdititd of A0V agRddusNaHIBS (111,

t), 2.05-0.66 (2111, )., 0.83 (3H _S). 0, 80 311 . | wtion of
3?3: 17,”17- bi sf E‘?{?Pe CoXyP- 78R ‘H'f‘%@?%?%’yf"’%‘gfé%%%"o%}?g{nzeié?.%sé‘%gﬁi'i n DVBO
(30 L), |BX {@®te5vap fmase-dddédTﬁﬁoresﬁwerwasattakmom wetfp et (Rlentlor 1 h.
The m xture wagdQueneharwith B0A:T406i10 AIL)0Thd kdhbid&Dordani@bgtr&ttd0 (150

m.). After stirrin%ﬂfgr 15 gn bhe m, Xt ur e ) ftiltered apd t.he gcake was
washed with EV8%e GHed| A8 NaraPs aBPa PR atety P hdrEfiie ol $Kas®™ was
extracted wi t baffoRPai@osdaneThé7cdons (80 gy, Gt)c ' EXINMER t(800MBznvashred wit h

brine, ;@dri ed eyl iNaEROFoANIMEY2D AN AR H, BHYry 869573 (B8L BE 1dye(3as
purifi e(g by flash 23§ﬁ?ﬁsgnat 1ggﬁaphy (ggclioé,'bﬂ- hexane/ Et 0Ac )'?-5/ 35§ to give

3,3:17,17- bi k& W oxy) - 7a- f or nyl andr ostane (2.36.g, 83%. 1H NVR (300
MHz, -acetone-de, ppmfrom TM5): s5 9.96 (1H, d), 3.95-3.75 (811, m, 2.50

(1H m, 2.30 rbaggtﬁl%ggéuf%laslign%? athtbo and%os%ﬁné—é'.};%&i)oflg (%.rfl(()) r’r%) in

257a- For nyl androst ane- ne was prepared In yl e
3, 3: 17, 17- bi sy keinenel (bxyl)7 80(@e (P anbit was added 2A8eT ghirnpe e hitocedur e
descri ped abogg (othd &iBufibe Rpddédobet af 060RAND PN NHY O5lasToana3THF-@ one

(Hac, Prepn. . 1H- (300 MHz, acetone-de pmfrom TNB): 5 9.95
(111, d), 2. 57‘1]@?‘%5 ?5‘?‘%54‘??‘?1” YugHg %‘i%m%%q‘,% ?g.fQB‘%(tfﬁ}pesfga.uréohﬁeoméx stirred
suspensi on of t¥ze Wes eyhporated tadey®;ss7THe onsidpe Was gpated withBUHeEl( 35 nl)
agg g% ﬁgeou%m’q‘ﬁtﬁ’%@t@k%b@a wich THYCL,. mh@gmﬁ%@ 5804 e2&rabls) dwgs
added. er m nut es .at. roQ rat ur.e, e mxture enched by
addi ti on of 4@%5%‘5&9 ‘N&flﬂé@s% %Pﬁv{iﬂf}’ Be’g%’;%‘gﬁé’%ﬁ’sﬂxg 151% er ed,
washed2®i t h H2Oapurdtddhe diyiness. The residue was purified by flash chromatogra-

phy (SiO:2, n-hexane/acetone 50/50) to give the title compound II-af

(720 mg, 60%). 'H-NMR (300 MHz, DMSO-d¢, ppm from TMS): 3 7.27

(1H, bs), 6.78 (1H, bs), 2.50-0.72 (21H, m), 1.00 (3H, s), 0.80 (3H, s).

25 Preparation 17

6o-Methoxycarbonylandrostane-3,17-dione (II-ag)

To a stirred solution of 6a-carboxyandrostane-3,17-dione (Prepn. 16,

30 680 mg) in CH2Cl; (30 mL) at 0 °C, MeOH (160 pL), DMAP (20 mg) and
EDAC (800 mg) were added. After stirring overnight at room tempera-

ture, Ho0 was added and the mixture was extracted with CHzCl; (2 X).

- The combined organic extracts were washed with H20, brine, dried

over NazSOy, filtered and evaporated to dryness. The residue was puri-

35 fied by flash chromatography (SiO2, n-hexane/EtOAc 60/40) to give the



126 trate was freeze-dried. The residue was taken up with H20 (50 ni) and
extracted wwth EtOAc (4 -x 70 nL). The conbi ned organic extracts were dried
over Na2SO4 and evaporated to dryness to give '
7acar boxyandr ost ane- 3, 17-di one (1.80 g, 96% . 1H NWR (300 MHz, ace-
5tone-d6, ppmfrom TVM5): 8 12.00 (11kgé bb), 2.65 (1H, m, 2.45-0.70 (2011,
m, 1.00 (3H, s), 0.79 (3H, s). To a stirred solution of
7a- car boxyandr ost ane- 3, 17-dione (680 ng) in CH2Cl12 (39 nL) at 0 C, MeOH
(160 1.1L), DWVAP (20 ng) and EDAC 10 (800 ng) were added. After stirring .
overnight at roomtenperature, H20 was added and the m xture was extracted
w th CH2C12 (8&tle)condprmbibage@00rmani7o %xt HhNMRwWS00 Makh doMEQ-Hs,H20,
brine, dried r i r f <) Ty resi due
was purified g &Tfrglgﬁigﬁsr)i)r?aéf'ggr(ggﬁﬂ?zs%%%%g’a%% %P %%g’ﬂgos) ’4g'?9t o give
the title 15 pdund 1 1-bc (500 ng, 70% . 1H NVR (300 MHz, DMSO d6, ppm
fromTwms): 6 3.63 (3H, s), 2.85 (1H, m, 2.50-0.75 (2011, m, 1.12 (311,
s), O. (3H, s). Preparation 41 Prenaration 1
206- ( E)~ Hydr oxyi m no- 7a- hydr oxyandrosq-a-rre%.—%-di one (Il-bd) A solution of
chlorotrinethylsilane (3.7 nL) and LDA (15.6 nL, 1.5Min THF) in dry THF
(15 ) at -78 C undefg (K)!Hp@@Rv#RHoaHERItaHOBWTSHoné T13B)M nutes, to a
.solution of 3,3:17,17-bis(ethylendi oxy) 25 androstane-6-one (1.43 g) in THF
(15 nL) at -78 C. After 2 h TEA (7.3 nL) was added at -20 C fol |l owed, after
30", by the addi&i stirrefl salhitidnNafHGCB 17 Afftles(egxtlendivkpandieshaie-6Aae( 3 x),

t he coqi ned nij t h Lt haPori , ged)over
e Smfﬂ;n ned eL9aNLe & TAG e Le AP Sfluttbh NoPr NEBOEBIOL, (6lBBed),

d . id ified by flash

Chr omat ogr aphNepaTEH 150 (L Siim el Ghe 166) Toye pele Slter seiming
3603/5 17,111-1 biNs oedrimyglensl foor) t&npéfagueé,mwl wab@ﬂy!addnds__ ) the6m4 da:marf w5 g,
3.94-3.76 (sﬁ%&%ﬂ‘%ﬂ’( ﬁfﬁ‘%] ,9(22.950?3@9%‘:&‘25%%’5&?@&&%Zeg%r{ceﬁfefg: 0. 83
(311, s), 0.1wagbed wigh brinppyiripd avesNa256k, Sbered and gvaporated to dry-
?:H ‘;’ c gw(lgbbinih@&sh?é %{kgai %m?, fﬁﬂbﬁé(émltyl[eﬁcﬁbi;i)lenwassdfraﬁﬁnﬁnemlh(o%egg) t |h n

- . was , e
addi ti on of n&%gg(’@écf’)rrgﬁ%% ?%C@#’WEG’(@%? dTV\I/gI‘SQB'a%gg' 4axd t hen
war med to roofiHespd&r8s-351t@He mufx 6 (1M, dibe 2:330$6e(198s nypunched by

addi tion of bgj regd gﬁp gxtracted with CH2Cl2. The combined organic extracts
1 th H20, dried over Na2SO4 and evaporated to dryness. The

were washed w
residue was purified by flash chromatography (Si 02, n-hexane/ Et 0Ac 60/ 40)
to gi veo 3, 3: 1Tht7title soatgopmdnHi-ak yWa s ardyatedxiyparih gseldntrosr 8851 7,660 ny,

80% . bis(ethylendioxy)-6-(E)-hydroxyiminoandrostane by the procedure de-
scribed above for the preparation of 6-methyleneandrostane-3,17-dione
(II-ac, Prepn. 13). The combined organic extracts were washed with
H:0, dried and evaporated to dryness. The residue was purified by
25 flash chromatography (SiOgz, n-hexane/acetone 70/30). 'H-NMR (300
| MHz, DMSO-ds, ppm from TMS): & 10.61 (1H, s), 3.29 (1H, dd), 2.61-
1.03 (19H, m), 0.88 (3H, s), 0.79 (3H, s).

Preparation 19
30
6a-Methvlandrostane-3,17-dione (II-ai)

To a stirred solution of DABCO (0.55 g) and 3,3:17,17-bis(ethylen-
~ dioxy)-60-hydroxymethylandrostane (Prepn. 14, 1.00 g) in dry CH2Cl»
35 (20 mL), under N3 at 0 °C, p-TSCI (0.703 g) was added. After stirring 2



10 11-1-NMR (300 MHz, DVBO-d6, ppmfrom TMS): 8 5.63 (111, d), 3.90- 3.70
(84, m, 3.53 (1H, m, 3.13 (1H, mM, 2.00-1.00 (17H, m, 0.74 (3H s), 0.62

(3H, s).
3,3:17, 17-bi s(et hyl endi oxy) - 6- (E) - hydr oxyi m no- 7a- hydr oxyandr ost ane 15 vas:
obt ai ned ( 628 ngy, 92% from 107

3,3:17, 17- bi s(et hyl endi oxy) - 7ahydr oxyandr ost ane- 6-one (660 ng) by the
procedure described for the preparation of :

6- (E) - hydr oxyi mi noandr ost ane- 3, 17-dione (l1-ah, Prepn. 18). The crude
product was used without purification in the next step. 111-NM i, (300
MHz, DMBSO-d6, hpmhﬁdrﬂnﬂelﬂ‘;ﬁ)zau&e;t@hézn{xlhte 20s) filtdred0 ahd Hheddagked wiB (1H n,

3.90-3.75 (8H

(3r1 o5 The weehed S st e Sralm 1S AT rafhed MidhEpiil afiba ©
3,3:17,17- bi efet Npb3Qdi fy})tygedfsa(@)evnpdratﬂghtm drynpas. hﬁg‘? Y dredne- 6- one
25 (628 M) by,aLheitREABRIWER Iﬂﬁéfdﬂebssbﬁé)wmo)oana lmteﬁaé@p@ftaf deyingf 6-

Xt 1 2615 wer e SRRGHSAHIBrAbAD NG 3 TSl Resap g b LR ARt 0o ©
dryness. The eesistifenyasypoethyileddinstdhagh. ldhgoﬁﬁfydgwapmbte&e@ 'H-

n- hexanel ace! sasRQUBENEHAOLARRAON, pihn BOMRNIBOG M3 (2 ﬁlvag 73R0@H ppm f rom

; d 02 70-1.10
(17H, m), 0.85)($ M%Qﬁ (1©H78n)(§448§§l‘5‘ ﬁ%épéfgtﬁ%(%l E‘z(gh ?
356a- hydr oxynetdomisandy.ost ane- 3, 7, 17-trione (I11-be) 128
3,3:17 017 BI s(et hyl endi oxy) 7- tr| nmet hyl sil i | oxyandr ost - 6- ene was prepared
(1.82 b from3,3:17, 17- bi_ s(et hyl endi oxy()iandrostane 7-one Cil 86 g) by
the pr ocedure ae%@tlrlwédserlmlonwé NeRHar@#pon igf dry BMSO1(p0 mL), un

bi s( et hyl endi pyy) - 6-t3 BIIE'I;bei%I(éth!stMMMD-6&t[46n@1h§1(bé’nmsulfdx)yloﬂ'ﬁe 5
conbi ned organ wey.e hed H20 d VES Aand
evapor at ed to“berctb?%g ﬁ?él Qs}j(li\% purl 88r%5ﬂsf aegh C rorra ography

(Si 02, n- hexaamﬁngm 81 8y 80’ °131¢1wm1 wmz quBhEBdI8t repmtEMERTENS) : 4. 35
(1H, 3. 901 3re’ B (@Ji‘eﬁmadd?ltlgﬁ & 950( d00 ML). :'I‘}ﬁsosﬁsp%?lsfolflﬁas s, 0.79
(311, s% 0.69 (3 i on of

9 To .a s
2, 6- di phenyl pleassed (At }B@%é Tﬁ?e[sem 18 r?l‘f?amfrei :tﬁllwaﬂrﬁrﬁ’?‘ﬁhf% Vi, omin
hexanes) was adﬂlﬂd driafitever Nu S aridkéwapera@d tadnyedss. e Bixtame veassol ut i on

of trioxane (23 )b}; ﬂa%@}néﬁoh AHEGi04T - BExddb/ EHGASI9S114) € W% cool ed

to -78 C and t|on
3,3:17, 17- bi s@e’i Fﬁ/llézrjfﬂﬁék}}b)lel?dlpﬂ’)n@% metkylendesiantir §s1Q 68ef991. 31 g) in
DCM (120 nL) wasMRd@ed, MHheaceStbné e copou drom GAMISAL 3.98-372 B, mpacdBon was

guenched by addij} S 0 dgrhe mxture was filtered
on a celite pg%éa{?g %W %ﬂr@q % P (IQP[ IS washed with water, :
dried over Na2SO4 and evaporated to small vol- 20 unme. TBAF (2.8 ni, 1Min
THF) was adde@l‘}ﬁnﬁﬂbh&nﬁ@dﬂd&f 131- tlwasegr@iaré@emgmg&mtﬁbm B¥>171% h. The

olive- green sol ed wi;th.wate dr|

evapor at ed to i%n%wﬁ%%e%amgo % ¢ % (ﬁﬁchron%graphy
(Si 02, 2%- hexarmbbEﬁe BorctIBOpTEPRra Do of 6- @ﬁt-hyi(?neﬁﬁdbo%:@eeﬁy]l7ed@|h©x(ﬂ-ac

6a- hydr oxymet T PP A cdmBifed(dRnic extracts were washed with H:O,

dried and evaporated to dryness. 1H-NMR (300 MHz, acetone-ds, ppm
from TMS): § 2.77-0.75 (21H, m), 1.18 (3H, s), 0.98 (3H, d), 0.90 (3H, s).

30 ' Preparation 20

6a-Formamidoandrostane-3,17-dione (II-aj)

To a stirred solution of 3,3:17,17-bis(ethylendioxy)'-6-(E)—hydroxyimino-
35 androstane (Prepn. 18, 0.88 g) in n-PrOH (26 mL), Na (2.0 g) was



25.mg, 72% . 1H NMR (300 MHz, DMSO d6, PPmfrom TMS): 4.05 (111, t),
3.90-3.70 (84, m, 3.50 (2H, m, 2.45-2.28 (2H, m, 2.10-1.95 (1H, m,
1.90-1.10 (1611, m, 1.05 (311, s), 0.75 (3H, s). The title conpound I1-be
was prepared (570 nmg, 92% from 3,3:17,17- 30 o
bi s( et hyl endi oxy) - 6a- hydr oxynet hyl anmsostane 7-one (780 nmg) by the
procedure described above for the 6-nethyl eneandrostane-3,17-dione (I1-ac,
Prepn. 13). The conbi ned organic extracts were washed with brine, dried
over Na2SO4 and preparation of evaporated to dryness. The residue was used
wi thout purification in the next step. 1-11-NVR 129 (300 MHz, DWVSO d6, ppm
from T TVB): 8 4d&fl {nldrhallt piecéd &rer(ZHmin) Tha. hikt(Pd wasndtirred b0 reflit, m,

1.90-1.10 (16 313-
HR S)- (1- t(er tﬁgu%%XAQteg%o&g‘%tog}oo tgqug(e {ngzgle an:%.rrOX ?R}%a%g @cggg_
6, 17-di one Thy aa@tfiﬂr @@tlgg (;Mg the solution Hg was added carefully
glglt e;t but yhgd rfﬁbhstéﬁhicyé&mn%@%vaperatw Phe IMRtdi®wosERREReA97 A2,

in ure.
Aftergf 5 h tWé%éng?L %L%%ﬁ%@bmq% r aélﬁ%: teégrggerasa S?ee Sﬁggg&]& on of
1120 (300 ni)bringtdried Sver Natz$@4,rﬁlterad@ndaevanomtedé§ dérmeQShéFh@amei was
washed wi t[l 1448 wibiaHk&l Sﬂz?éﬂ Eﬁﬁaxﬁéft éﬁh (20, €RC1L/MbBOHI26MI ne?
organi c .extra ov SS (6]
gi 8e 33-tert- @Ef‘%/qg Wé)ﬁ{‘llofgl I y?ox é’ﬁdr(‘gﬂ‘?’t arie- s%ﬁ]g’% 8’%8 @16%}/%?5%
111- NNR (300 %ﬁrosmwﬁO((M% PPH3%). o'H-NER 8. Mle 1DMS@yds, zapza:?-f.n_oros ( 20H,
m, 0.&# (94 T%S) 937%{3%1( I—P)m?]% 66 ({FHm)S ). 800 84 (Qﬁh'en%o 730(B91,2 stirred

suspen5|on of utyl ylsllyloxyan rost ane- di one (2.00 g)
in EtOH (20 n®) 0-B&He) (40 pl) was added. After 3 h the sol ution was
quenched W th 5% aqueous NaHCO3 to pH 7. The organic sol vent was evaporat ed

dth nbi ned
organi o ont r a3 hapBeliCeCrkbas hA M ERc fd 4 @eﬁﬁggﬂﬂ%frgﬁ‘g. e, H20,
dried over NapsassdutionvefpblAt 806 @@r&}h@ﬁ 3Tflhfe &si The MBEUTR, WS ed by
;'1252 gfhr onat ggf@ANtr 6(f§k't@1%1 r 53Y1ﬁh0£iﬂi<@ﬁ@4 EUQQG t8Qilec)e dooledl \d%utmn OfDIVBO 0.
r oxyangdr.o i 0

ppm f)r/om TK/B) ; 3813-} ?22’1%3%”?%}({}0’9'() r/gsfaﬂ%%o@gm E&g& %’anﬁ 77 (3H,
s), 0.65 30(3{0.70 syL.) oves @OumnimriTtosf nrzmwhmsomrﬂnrmed amengcd bath fave (60. 15
my) , EDAC (7544, nE‘)azpol'aﬁBﬁ‘ro‘f tHé‘%QP@éﬁé‘m“ﬁbﬂlbw%d mypeaalqbﬁeﬁ"amegxmec aci d .

50.7 , DVAP 100, il L stirred
f)ver - o) pre01p1tate was removed lgy f1?trat12>n g was with ]&tgb W82 Bm-
20 bined organic extracts were evaporated to dryness to give 3,3:17,17-

bis(ethylendioxy)-6a-formamidoandrostane (100 mg, 95%). 'H-NMR
(300 MHz, DMSO-ds, ppm from TMS): 8§ 7.98-7.43 (2H, m), 3.89-3.00
(9H, m), 1.93-0.50 (20H, m), 0.81 (3H, s), 0.77 (3H, s).

25 The title compound II-aj was prepared in 96% yield from 3,3:17,17-
bis(ethylendioxy)-6a-formamidoandrostane by the procedure described
above for the preparation of 6-methyleneandrostane-3,17-dione (II-ac,
Prepn. 13). The combined organic extracts were washed with Hz0,
dried over Na:SO,; and evaporated to dryness. 'H-NMR (300 MHz,

30 DMSO-ds, ppm from TMS): & 8.02-7.56 (2H, m), 3.74 (1H, m), 2.54-0.70
(20H, m), 1.04 (3H, s), 0.80 (3H, s).

Preparation 21

35 6-Difluoromethyleneandrostane-3.17-dione (II-ak)



35ni ght at roomtenperature. The mixture was diluted with THF, dried 130
over Na2SO4 and evaporated to dryness. The residue was purified by flash
chromat ography (Si 02, cycl ohexane/ Et0Ac 10/90) to give the title conpound
Il-bf (49 ng, 50% . 11-1-NWMR (300 MHz, DVSO-d6, ppmfrom TM5): 6 4.62 (111,
m, 3.50-1.20 (29H, in), 1.35 (9H, sjos 0.78 (3H,.s), 0.69 5(3H, s).
Preparation 44
313- (N-(tert-Butoxycarbonvppi peridi n-4-yl carbonyl oxv) andr ost ane- 6, 17-
10dione (Tl-hg) Prepared in 62%yield from
313- hydr oxyandr ost ane- 6, 17-di one .and 1-
(ter L - 3ut oxycas bastirted dolpiipardfdiichshdiftuorbime tyledehosphenmrecOdfile de-
scribed in Prg 1-A-N , RO dG,o N1, 6 154. 65
(111, my . s ot VT 5ty ety mEf b 4R RaR M kol g, 15 |
Preparation 4gon of tert-butyllithium (2.75 mL) was added dropwise under argon.
g(l)g_- (N-( E ﬁ t . ﬁ%@xm%h)@gyﬁ |tﬁ%§§/&ﬂbnrﬁn¥fém{1@nw sxvivAd6ps3,8ng; Br-17-

i one - bh. repared, in 0 Yi oy :
313 hydr oxyantr6bERBRDAorankifgete (030 o) in DME (45 mL) and n
(tert-but oxycperang 1).28-rakewadiaddeddpbapyist CThhe mdxbyretvrs pirsedadtréSde-
?(Zl:.rlllbeg) ' n4pggpiﬁ)r0%§t}é&;3d\%1(a:ﬂ%0w%ﬁﬁgg ?}.ﬁ@ﬂ)@m %%iﬁb%ﬂa@tﬁ@eTMBP%nt@ng54- 66
Pr epér ation 4gas'dlstil(lec? og'f ane ’afte’r%ea&mg at %b°(9 for 4(h %ﬁé n?i)x’ture' \E;Sv%s( 311, s).
33- (N-(t ert - Byhenchedrbioh\Hy andlexthiantdRvShvCHaChdByl) 0Xhe anibasidame 306, 17- di

one (15 hi)  BhaRbthotd'wind/akbgobet NUISB, InVilaBsYARd B 2RGSO ThE- di one
residue was purified by flash chromatography (SiOs, cyclohexane/Et20
70/30) to give  3,3:17,17-bis(ethylendioxy)-6-difluoromethylene-
androstane (0.47g, 85%). 'H-NMR (300 MHz, acetone-ds, ppm from
TMS): 8 3.85 (8H, m), 2.52-0.80 (20H, m), 0.83 (3H, s), 0.84 (3H, s).

15 _
The title compound II-ak was prepared in 99% yield from 3,3:17,17-
bis(ethyleﬁdioxy)-6-diﬂuoromethyleneandrostane by the procedure de-
scribed above for the preparation of 6-methyleneandrostane-3,17-dione
(Il-ac, Pre'pn. 13). The combined organic extracts were washed with

20 H:0, dried over NazSO, and evaporated to dryness. H-NMR (300
MHz, acetone-de¢, ppm from TMS): § 2.85-0.95 (20H, m), 1.12 (3H, s),
0.88 (3H, s).

Preparation 22
25

6-(Spirocyclopropane)androstane-3.17-dione (II-al)

To a stirred solution of 8,3:17,17-bis(ethylendioxy)-6-methylene-
androstane (Prepn. 13, '2_()0 mg) in dry toluene (10 mL) under Nz, 1 M
30 Et2Zn in n-hexane (2.5 mL) was added. After heating at 60 °C, CHal:
(0.42 mL) was added in portions over 15 min. After 26 h the mixture
was cooled and quenched by careful addition of 1N HCL. The suspen-
sion was extracted with Et;0. The combined organic extracts were
washed with 5% aqueous NaHCO3; solution, brine, dried over Na2SO4
35 and evaporated to dryness. The crude product was dissolved in acetone



3R, S-[1-(tert-butoxycarbonyl)]pirrolidinecarboxylic acid by the proce- dure
described in Prepn. 43. 1H NMR (300 MHz, DMSO- d6, ppmfrom 131 TMS): 8
4.59 (1H, m, 3.45-2.85 (5H, m, 2.40-1.10 (22H, m, 0.78 (3H, s), 0.69
(3H, s). Preparation 47 5 o
313- (N-(tert-Butoxycarbonyl ) norphol i m2(R, S)-Icarbonyl oxy) andr ost ane-
6,17-dione (IT-hi) Prepared in 77%vyield from
313- hydr oxyandr ost ane- 6, 17-di one and R, S 10
N-(tert-but oxycarbonyl ) norpholin-2-yl1 carboxylic acid by the procedure
described in Prepn. 43. 1-11-NWR (300 MHz, DMSO-d6, ppmfrom TM5): 8 4.66
(;Lll0 gz; ngléﬁOZrnﬁ@ggahhTSﬂ H20639ImgPwa2Alddedrnd thadsoldtdn stjrre@.af8 (3H,
S repara
313-(N,N -Bi s Otozé’} FeIBB? ox%earqbonyr ?he Sé’%lg%on wff Ileeg)tral Zggr o%%l/ lglgﬁ)()fan-
dr ost ane- 6. 175%i ameeous INHRLO20m @safro@a was 858p9rpEad Fheppueous sus-
33- hydr oxyandpQsdigi s %?:tﬁ'cﬂé@le“ﬂﬂd KXGAc. The combined orgamc extracts

N, N -bis(tert-butox erazin rboxylic acid th d
escr i od 1wt sshat W A RFSy b A S e e e B 75 °
(1H, m, 4. 40T362®e$1dbt|¢ mas 2pwofied 1by( Atish nthomasggz(apbm (8102,0.178 ( 3H,

s), 0.69 (3H, héﬁan HECBARCHd 90/5 give the title com und II-al (78 mg

L1 pheny! phosihiohe ﬁf?@%r@é@ﬁﬁwew%?ﬁ%%r A o b

m), 1.17 (3H, s), 0.88 (3H, s), 0.60 (1H, m), 0.41 (1H, rn) 0.34 (1H, m), -

10 0.08 (1H, m).
Preparation 23
6a-Ethyn 1androsténe-3.17-dione IT-am
15 To a stirred solution of (chloromethyl)triphenylphosphonium chloride

(1.20 g) in dry THF (20 mL) at -78 °C under argon, 1.6 M n-
butyllithium in n-hexane (1.5 mL) was added dropwise. After 30 min at
room temperature, a solution of - 3,3:17,17-bis(ethylendioxy)-6a-
formylandrostane (Prepn. 14, 0.28 g) in dry THF (7 mL) was added

20 dropwise. The mixture was heated at 70 °C for 1 h and then cooled to
room temperature. The mixture was quenched by addition of brine and
extracted with EtOAc (3 x). The combined organic extracts were dried
over NazSOQ4, and evaporated to dryness. The crude product was dis-
solved in dry THF (20 mL) and stirred at —78 °C. To the resulting solu-

25 tion 1.6 M n-butyllithium in n-hexane (2.24 mL) under argon was
added dropwise. After 1 h at room temperature the mixture was
quenched by addition of brine and extracted with Et20 (3 x). The com-
bined organic extracts were dried over NazSOs, and evaporated to dry-
ness to give 3,3:17,17-bis(ethylendioxy)-6a-ethynylandrostane (160 mg,

30 46%), sufficiently pure to be used in the next step without further puri-
fication. TH-NMR (300 MHz, acetone-ds, ppm from TMS): é 3.85 (8H,
m), 2.46 (1H, d), 2.30-0.67 (21H, m), 0.82 (3H, s), 0.86 (3H, s).



0 C, & sopropyl azodicarboxylate (1.79 nL) was added dropw se. After
stirring for 30 mnutes, thioacetic acid (0.65 nL) and

-andr ost ane33, 6a, 1713-triol (2.00 g) were added. After 2 hrs at 0 C and
overni ght at roomtenperature Et0OAc was added. The m xture was washed wth
35water and the organic |ayer evaporated to dryness. The crude product 132
~was purified by flash chromat ography (Si 02, cycl ohexane: Et 0Ac 55:45) to

gi ve 3a-acetylthi oandrostane-6a, 1713-diol (1.60 g, 66% . 11-1-NVR (300 MHz,
DVBO-d6, ppm from TMS): 8 4.42 (1H, bb), 4.28 (1H bb), 3.91 (1H bb), 3. 42
(1H, m, 3.11 (1H, m, 2.28 (3H s), 2.00-0.80 (20H, -5m, 0.74.(3H, s)

0.60 (3H, s).THe tAlstdmpetnd IHagmsiampfpared in 46% yield from 3,3:17,17-

3a-acetyl thi 0 IMNO (1. 37
0. Torb (68 TR ANA BRAEpE i faatudl B hd pfRERYRS ﬁﬁ%r&%%defo?dded ai
room t enper atﬂmepretxfatretloz ofr 6-methyhmeapdrostgye-3ifafopg Alkay. dmemml ecul ar

sieves 4A (1 93) WeleCcomshlagdd ag@dric @ﬁ@kabtbewéﬁawtasnm wash $,0r: detédf @rerf urt her

1.5 hr The uct ur chromat i 02,

cycl oh§xa Eﬁﬁg&iggg VgPat 8‘@8 AIIXB?% tt% Ié?rsi %swgﬁé’ugﬁ%?a%élﬁ?? 1.07 g,
76%. 111- NNR}(rﬁﬁlhtbtiza,phadSt@m@ydlﬁhemm/@HoﬁizﬂavsyoneBS(El@’QOI 1H- NME
2.55-1.20 (23¢40010Mz, a@et%ﬁe(d%%pl%)fro& TR 3412.69)0.78Q22HS hi)f 1 @ef,uti on of
3a- acetyl t hi oandr ost -6, 17-dione (600 ny) in THF (8 nL) cooled at -50 C,
-a solution of S)y Pi&de3 ébar ed fromnethyl- triphenyl phosphoni um brom de
(1.47 g) in THF dry (8 nL) at -50 C 20 and potassiumtert-butoxide (484 ny
) dded. After 2 h the tenper aised to roomtenperature. The
m xturleoavvas guenched by addition o%@il%é% aqueous sol ution and
extracted with EtOAc (2 x 60 nmL). The conbined organic extracts were washed
wi th 5% NaH2PO4 aqueogs-(3@H wroRvethbhafiérosthneed, 10uHondNd23@4, and evapor at ed
25 to dryness. The residue was purified by fl ash chromat ography

(nhexane/ Et 0Ac 9/1) to give 3a-acetylthio-6-nethyl eneandrostan-17-one (210
my, 35 % yi el d)B3:HhiT- &S@ﬁkﬂa@dwxﬂ-ﬁﬁevﬁvﬂ@ﬁh’&ﬁ@m@swaﬁeprfPa% @8y, 35 %
yield)ys 1H N'Vﬁeﬁéoﬁ'om 3 VHG- K8 et BPIen Bioe’)-6MBrmylandrostane (Prepn.

3 tylth I d 7- 1H, 30
e acely e PSRy SaeE S %ﬁdla}zo"v%SfOf 3o pspdgiio B 1 "
(311, s); 3a- m(ethplemrdﬁexw{ﬁhylbﬁqéammboaaae {Prepe; 18). 4F1?<80(11®1waﬁ) 4.38

oibs (B Yy pﬁﬁ%dﬂ}’ﬂa% T drhBogiphy? (4910 RerBQL OBk 89126 8H. 5)

3a-acet yl t hi OWR‘E@H9’ éaﬁ‘iﬁt@)‘é‘i aﬁ prné]Ffén('IM@ rﬁf) A7 {1Ne 81 é(?ln@}{ 1N NaCH
(0.6 Mg was addsd4-AF8 ¢sH 1im)a2.000067 (HiennOBs(3FosNa-H2PEHasjueous
solution was added and the m xture extracted with Et20 (2 x 20 nL). The
conbi ned organic extracts were washed with bri-ne, dried over Na2SO4 and
evaporated to dryness to give the title conmpound (185 ny, 100%.
3,3:17,17-Bis(ethylendioxy)-60-(2-hydroxyethyl)androstane was pre-

pared in 96% yield from 3,3:17,17-bis(ethylendioxy)-6a-vinylandrostane

by the procedure described above for the preparation of 3,3:17,17-
25 bis(ethylendioxy)-6a-hydroxymethyl-androstane (Prepn. 14). The
crude was purified by flash chromatography (SiOz, n-heXane/acetone
80/20). 'H-NMR (300 MHz, DMSO-ds, ppm from TMS): § 4.25 (1H, 1),
3.86-3.70 (8H m), 3.35 (2H, m), 1.91-0.42 (23H m), 0.75 (3H, s) 0.74
(3H, s).
30

The title compound II-an was prepared in 100% yield from 3,3:17,17-
_ bis(ethylendioxy)- 6a -(2-hydroxyethyl)androstane by the procedure de-
scribed above for the preparation of 6-methyleneandrostane-3,17-dione



Preparati on 50 3a- Mercapt oandrostane-6,17-dione (lI1-bm 10To a suspension
of 3a-acetylthioandrostane-6,17-dione (1.07 g) in MeOH (30 nlL), sodium
propanet hiolate (0.28 g) was added and the reaction stirred for 20 m nutes
at roomtenperature. The m xture was neutralized with 1IN HC1L. Water was
added and the m xture extracted w thi®t OAc. The organic | ayer was
separated, washed with brine, and 15 dried over Na2SO4 and evaporated to
dryness to give 3aner capt oandr ost ane-6, 17-di one (943 ng, 100%, used

wi thout further purification. 1HNWVR (300 MHz, DMBO d6, ppmfrom TM5): 5
3.54 (1H, m, 2.77 (1H, m, 2.54 (1H d), 2.45-1.10 (19H, nm), 0.78 (3H, s),
0.66 (3H, s). (G, Ipuai.i 18). The darbined organic extracts were washed with

[1-(tert-Buto 9 O ( I

6, 17-di one (Iﬁ@ CP @IO)\'QQI I\Eagzb'(ﬂ Qn&; év%hoi’a]t)ag scrl X{%E aﬁ%%@?‘%? A2 and
starting fronMis dPMiS& i f B’ffl'pr@ &rfe3? §LHOt g$.39 (2H, m), 2.46:05

36-f or nyl andr gEIRNR), ®.99 (3H,09)€0.08-(3H, §. 62% and of

3a-fornyl andr ost ane-'6, 17- di one (0.78 g, 20% were obt ai ned after separation
by flash chromatography (Si02: CH2Cl12: EtOAc 9:1). '11-NWR (300 Mz,

DVBO- d65, ppm from TMB): 6-i soner :PgemarBion®d d), 2.45-1.10 (21H, n), 0.78
(3H, s), 0.63 (31-1, s); a-isoner: 8 9.56 30(1H bs), 2.60-0.95 (21H, m,
0.76 (311, s), 0.60 (3H..S). 134 FoIIvv| ng the procedyre described in US
006100279A and starti Bgl4et gangrogtane-gd7-done Uhadle (117 ng) and
[3-(S)-1-(tertbutoxycar bonyl) 3 pyrrol i d| nyl rret hyI I tri phenyl phosphoni um

i odi de (Prepng Eﬁrm e0 negd. af ter
flash 5 chromat3g§7r %ﬁ%s %Eﬁ&%(@k%fﬁ ex %Q}ﬁ%aﬁgo%& m’?éd %1H- NVR (300
MHz, aHbtone gared)pp P04 rrYIPMS)frOIB 8,301 st(e‘i € 19’5" ar Osﬁn P65 3. 05
(4H, m, 3. 00(?005g)( By, thd , pricéiré. d@scﬁlﬁﬂj ab)ve Fo8&he3pkepdration 7& (3H, s).

10Pr eparation
PO e RIS Rasreiinayerien ARESpR: 1hospnoni um

1-3-(S)-1- (t ef’t
i odi de” Fol | omhﬁgcqm@npda@@am%ewg@mu vete |WﬁS@S owe brzmgAdawd eYedrting 15
from (S)-1-(ter,sbyt Q’E]Y&%Gb%x\ﬂl)ev?a'p@ﬁtretﬁ' itgl ra@yﬁédgartel g(lae( 138)17,1he va's tol 2
conpou Wwas |l e
ppm f r b TVE) | 156‘38*5?‘3’@%1470’%’3% @ﬁne%oxygmé’@agg’é‘?%%% {WI\/R %8/?%(311 m,
1.90-1. 70 (11NMR)(300. MH—zlaz‘kﬁO(laldﬁ, pRm frorBCIMBLH 3i/9-3.76 (8H, m), 3.73

(3H, s), 3.22 (1H, dd), 2.29-0.95 (19H, m), 0.82 (3H, s), 0.75 (3H, s).

The title compound II-ao was prepared in 70% yield from 3,3:17,17-
20 bis(ethylendioxy)-6-(E)-methoxyiminoandrostane by the procedure de-

scribed above for the preparation of 6-methyleneandrostane-3,17-dione

-(II-ac, Prepn. 13). The combined organic extracts were washed with

H:0, dried over Na2SOs and evaporated to dryness. 'H-NMR (300

MHz, acetone-ds, ppm from TMS): § 3.78 (3H, s), 3.37 (1H, dd), 2.68-
25 1.14 (19H, m), 1.01 (3H, s), 0.98 (3H, s).

Preparation 26 R

5a-Hydroxy-6-methyvleneandrostane-3.17-dione (II-ap)

30 To a stirred solution of 3B-hydroxyandrost-5-en-17-one (0.81 g) in
CH:Clz (7.4 mL) cooled at 0 °C, a solution- of mCPBA (0.77 mg) in
CH:Cl: (14 mL) was added dropwise. After 0.5 h at 0 °C and 0.5 h at
room temperature, a 10% NaSO3 aqueous solution was added. The



20Preparation 53 3a- [1l- (tert- Butoxycarbonyl)pyrrolidin-3-(R-vl)- (2)
-vi nyl ] andr ost ane- 6,17-dione (1T-ho) 25Follow ng the procedure described
in US 006100279A and starting from 3a-fornyl androst ane-6, 17-di one (I1-bp,
Prepn. 51, 50 ng) and [3- (R)-1- (tert-but oxycarbonyl)-
3-pyrrolidinylmethyll triphenyl- phosphoniumiodide (Il-br, Prepn. 56, 136
nmyg), the tiltle conpound I1- bo was obtained after flash chromatography
(Si 02, EtOAc/n-hexane 301/1), in 62%yield. 1H NWR (300 MHz, acetone-d6,
ppmfrom TMS): 5.80 (1H, t), 5.20 (1H, t), 3.55-3.05 (411, m, 3.00-2.05
(711, m, 2.00-1.10 (2611, m, 0.85 (311, s), 0.77 (3H, s). 135

Preparati on 5éixture was neutralized by addition of 5% aqueous NaHCOs3 solution

3-(R-1-(tert b | h
od ar 5rol | B ng?{%ﬁ%v@c@%éﬁﬂ%f’ GLRHE . hgy%gi%%@f‘d% p%%’éﬂ?ﬂg””‘
from (R) - 1- (t tragtshweos yWeshpa with -H2Qy dried j ayen faSitn en (Waper%gt)% the title

compound was giaksed thl. Oélvg) o @a‘ép@@@mﬂréﬁthn 1713ndNMRa 300 EM-B[}- DVBO- d,
ppmitrao

3H, m,
1. 90- 1.%70 (1kﬁpwan%r%5(§a&q10°”(eﬁ? ihé‘i (@i ’gfl"“r%fe %‘igﬁrg B
3a- [1-(tert- BIMBxy3e( bbiia,) pygtenedien-upry 1 frofy) TMSiyll%IahmdmaﬁVche 17-

di one (11-bp) ¢poxyandrostan-17-one § 3.26 (1H, d), 2.96 (1H, d), 2.70-1.12 (18H, m),

1.36 (3H s), 0.83 (3H, s); 3p-hydroxy- 5[3 6p-epoxyandrostan-17-one: §
2.98 (lH, d), 2.93 (1H, d), 2.71-1.13 (18H, m), 1.06 (3H, s), 0.84 (3H, s). '

10 _ '
To a solution of a 1/1 mixture of 3p-hydroxy-5a,6a-epoxyandrostane-17-
one and 3p-hydroxy-5B,6B-epoxyandrostan-17-one (2.10 g, 6.90 mmol)
in acetone (38 mL), Jones reagent (8.35 mL) was added dropwise,
maintaining the temperature below 40 °C. 5 min after completion of

15 the addition, i-PrOH (10 mL) was added and, after further 10 min, the
suspension was filtered and the filtrate evaporated to dryness. The
residue was treated with H20 (800 mL) and extracted with EtOAc (3
x100 mL). The combined organic extracts were washed with H20 (100
mL), 5% aqueous NaHCOj; solution (100 mL), HzO (100 mL), dried over

20 NazS04 and evaporated to dryness to give 5a-hydroxyandrostane-
3,6,17-trione as a white solid (1.65 g, 75%). 'H-NMR (300 MHz, ace-
tone-ds, ppm from TMS): & 5.00 (1H, s), 2.85 (2H, m), 2.45-1.25 (17H,
m), 1.06 (3H, s), 0.88 (3H, s).

25 A solution of 50-hydroxyandrostane-3,6,17-trione (2.23 g) and pTSA -
H:0 (80 mg) in 2-methyl-2-ethyl-1,3-dioxolane (29 mL) was stirred at
40 °C for 6 h. The solution was neutralized by addition of 5% aqueous
NasHPO, and extracted with EtOAc. The combined organic extracts
were washed with brine, dried over Na2S04 and evaporated to dryness.
30 The residue was purified by flash chromatography (SiOz, cyclohex-
ane/acetone/CH:Cla 80/10/10) to give 3,3:17,17-bis(ethylendioxy)-5a-
hydroxyandrostane-6-one (1.56 g, 55%). tH-NMR (300 MHz, acetone-ds,
ppm from TMS: & 4.36 (1H, s), 4.07-3.74 (8H, m), 2.64 (1H, m), 2.10-
1.17 (18H, m), 0.82 (3H, s), 0.78 (3H, s).
35 ' '



15 Fol Il ow ng the procedure described in US 006100279A and starting from
3a-fornyl andr ost ane- 6, 17-di one (Prepn. 51, 66 ng) and
[1-(tertbutoxycarbonyl)-4-pyperidinyl met hyl ] tri phenyl phosphoni um i odi de

i odi de (Prepn. 56, 189 ng), the title conpound was obtained after flash 20
chr omat ogr aphy (Si 02, EtOAc/n-hexanend/ 1), in 50%yield. '11-NWR (300 Mz,
acetone-d6, ppmfromTM5): 8 5.74 (1H t), 5.19 (1H, t), 4.20- 3.95 (2H,

m, 3.00-1.05 (37H, m, 0.85 (3H, s), 0.77 (3H, s). Preparation 56 25

[ 1- (tert-But oxycarbonyl)-4-piperidinyl methylltriphenyl phosphoni um i odi de
Fol I owi ng the procedure described in US 006100279A and starting from 30

1- (te[) : but gx'yga(r)ggﬁm?/d)sugbq@isﬂﬁfd)fdxinadiyﬂtﬂilﬁmiyhélio@ﬁogiumﬂ)lnemndd (1at.Tonpound
was obt ai ne | r H, o mfrom
™) 8 7. 958 b YsTf 1@’%@ S ‘ﬁg‘? %—E’ Q%@gﬁﬁ%af% n?’@ 200. 1. 80
(1H, n), 1.50bdtosdle (13l rwasiadded. . Aﬁel( stirring . for 19smpn.cpamoMtigh 067  3a-
[1-(tert-But quazrmmé@thgzeeidh&ay%a%ﬂbx drdrodiang!d-o (4.00 §) iradey 6, 17-

di one (I1-bq) giF&j ﬁ 'Itaggfgﬁgce ure dyescr bed in US 00 9 27, and
Startifg fronTHE gmp) W SEVIP 5 GG (PR tuover g1 B D S

[ 1- (t ert but oxterd hm;:m?m&ean&trammythmnhyﬂll]re M ashewsrichhe dyrasdditian obdi de
(Prepn. 58, 2gf Nyz%f’@hsq&é&dsesoﬁmmgﬁe eﬁ%cﬁé@t@itﬁﬂfﬁié xﬁb &iL

chrorrat ograph (S c/ n-hexane 1/ 1{&1 0% %HlPL 300 10
MHz, acetone Be cp gﬁmex@astsgﬁe](el as}?ﬁ WES pHefPa aflups 3 g5
(2H, m, 3. 6503 48ufidh, biihe, &16@0&eﬂNaéS(0Hand)evaﬁoﬁﬁed B(Hdrﬁ)qssOTHG (3H, s).

Prepargtion 5

esidue rified hr atogra (Si02, n-hexan
15[ 1- (tert - But oxycar ]Z§> aze [ dfll lel gr h § h di
L1 CHQyClz/acetone 80/10/10) to g1ve 3 17 1 bls(ethy endD o:?yr)]I lfxm ' odi de

hydroxy-6-methyleneandrostane (2.40 g, 60 %). ‘H-NMR (300 MHz,
DMSO-ds, ppm from TMS): 8 4.71 (1H, bs), 4.51 (1H, bs), 4.12 (1H, s),
3.95-3.65 (8H, m), 2.10-1.10 (18H, m), 0.72 (3H, s), 0.70 (3H, s).
15 -
The title compound II-ap was prepared in 85% yield from 3,3:17,17-
bis(ethylendioxy)-5a-hydroxy-6-methyleneandrostane by the procedure
described above for the preparation of 6-methyleneandrostane-3,17-
dione (IT-ac, Prepn. 13). The combined organic extracts were washed
20 with H20, dried over Na2SO4 and evaporated to dryness. The residue
was purified by flash chromatography (SiOz, n-hexane/AcOEt 60/40).
1H-NMR (300 MHz, DMSO-d¢, ppm from TMS): & 4.91 (1H, s), 4.81
(1H, bs), 4.58 (1H, bs), 2.82 (1H, d), 2.42-1.10 (17H, m), 0.94 (3H, s),
0.77 (3H, s).
25
Preparation 27

5a-Hydroxy-6-(E)-hvdroxyiminoandrostane-3,17-dione (II-aq)

30
3,3:17,17-Bis(ethylendioxy)-50-hydroxy-6-(E)-hydroxyiminoandrostane
was prepared in 85% yield from 3,3:17,17-bis(ethylendioxy)-5a-
hydroxyandrostan-6-one (Prepn. 26) by the procedure described above
for the preparation of 6-(E)-hydroxyiminoandrostane-3,17-dione (II-ah,
35 Prepn. 18). The crude was purified by flash chromatography (SiOq,



Fol |l owi ng the procedure described in US 006100279A and starting from
~1-(tert-butoxycarbonyl)-3-azetidi nenet hanol (600 ng), the title 20 conpound
was obtained (1.10 g) as a white powder. 1H NWR (300 MHz, DWMSO-4, ppm from
TMB): 8 7.95-7.60 (15H, n), 4.10-3.90 (2H, nm), 3.75-3.60 (2H, nm), 3.50-3.30
(2H, m, 3.10-2.90 (1H, m, 1.35 (9H15s). Preparation 59 25 -

6a- Hydr oxynet hy1l- 7a- hydr oxyandr ost ane- 3. 17- di one (II-br)

Toastirredsol utionof 3, 3:17, 17- bi s(et hyl endi oxy) - 6a-

hydr oxynet hyl andr ost ane- 7-one (Prepn. 42) (2.00 g) in MeOH (100 30 ni)
NaBH4 (270 ng) was added at 0 C and the tenperature was raised to rt. After
1 h the m xt u&ﬁldb&&aﬂ&%wﬂaﬁd/(lﬂfz(ﬁﬁlthﬁmrﬁ)oﬂHSBM\]hrﬂam&sz IMSOadt,ed with
CG2C12. The c %‘B Asth %@dsr ﬁo%t (ﬂg}% W SQG%%E%gb(sTP%)débsd over -

Na2SO4 and ev rated to il ue was_ di ssol ved i n di oxane (25
n) and 1IN HOLH.8ldH §.08gls08 @ﬂdﬂbéﬂ“@%sr)e@ﬂt@ﬁgs)m xture was stirred at

roomterrperature for 1 h and evaporat ed to dryness The residue was

puri f| d by f hr omat o Si 02 | 25/ 25)
o g ve the + FEF 00 50BaRa I I MRs BPTET o HAe Y R 00 Rhe - DNBO do,

ppm from 5Twsb)rs(e5h§¢1e361qxw5atbydrqx>26 (Eihydtt)xynana@némtam by 43th62H m,

3 4(|\)/e t1th (1? ﬂoce&igre Ot 88ckibbd, Sdbove. 7%ok 3ch§) IE:’éllﬁﬁaﬁahl 0rpf60 6- .

a- oxyme r os i.one Wi n rocedure
described in ﬁ%@%ﬂenﬁ%n ﬁﬁtasnteg %?r‘?ﬂf‘*er ghﬁ PPrepn 13]. TREBfviA 8L

3,3:17, 17- bi sgemh)dxﬁam:ht@m;e)re TeadhedroxnndtQy Headroyet AeSORraph evadg- (2. 00

Ctheg title, ; el d (300 M,
gz:et onfeb- dl6, S&t@ r.!egs bsL Y3 s ARE AV AE 'rﬂ'e?ioﬁ/?)ﬂa%h chr%ﬁﬂa‘t&%@ §75 (21H

m, 1.13 (3H, o %%?@@#acgwne&ééﬁ?aﬁ a2 1-Rier 00 ¥r2 e

tone-ds, ppm from TMS: & 10.72 (1H, s), 5.35 (1H, s), 3.12 (1H, dd),
2.85-1.09 (18H, m), 0.94 (3H, s), 0.78 (3H, s).

15 Preparation 28

50-Hydroxy-6-( E)-methoxyiminoandrostane-3, 17-dione (I1-ar)

3,3:17,17-Bis(ethylendioxy)-5a-hydroxy-6-(E)-methoxyiminoandrostane
was prepared in 85% yield from 3,3:17,17-bis(ethylendioxy)-5a-
hydroxyandrostane-6-one (Prepn. 26) by the procedure described above
20 for the preparation of 6-(E)-hydroxyiminoandrostane-3,17-dione (II-ah,
Prepn. 18). The crude was purified by flash chromatography (SiOs,
cyclohexane/Acetone/CH2Cls 70/15/15). H-NMR (300 MHz, DMSO-ds,
| ppm from TMS): & 4.42 (1H, s), 3.95-3.75 (8H, m), 3.70 (3H, s), 2.87

(1H, dd), 2.00-1.10 (18H, m), 0.74 (3H, s), 0.72 (3H, s).

25 The title compound II-ar was prepared in 80% yield from 3,3:17,17-
bis(ethylendioxy)-5a-hydroxy-6-(E)-methoxyiminoandrostane by the
procedure described above for the preparation of 6-methylene-
androstane-3,17-dione (II-ac, Prepn. 13). The combined organic ex-

 tracts were washed with H:0, dried over Na:SO4 and evaporated to

30 dryness. The residue was purified by flash chromatography (SiOz, n-
hexane /acetone/CH32Cls 60/20/20). tH-NMR (300 MHz, DMSO-ds, ppm



7a- Met hoxvandr ost ane- 3, 17-dione (I1-bt) 20Fol |l ow ng the procedure
described in Prepn. 15 and starting from ' '
3,3:17, 17- bi s(et hyl endi oxy) - 7a- hydr oxyandr ost ane (Prepn. 35, 1.50 g), the
title conpound I1-bt was obtained in 68%yield. 1H NVR (300 MHz,
acetone-d6, ppmfrom  TM5): 8 3.35 (3He s), 2.58-1.00 (21H, m, 0.96 (3H,
s), 0.78 (3H, s). 25 Preparation 62 (2) 3-

f(S)-3-N(91-1-Fl uoren-9-yl met hyl ) pyrrolidinyl | oxyi m no-5a-

hydr oxv- 6- (E) - hydr oxvi m noandr ost ane- 3, 17-dione (I1-bu) and (E) 3-

30f (S)-3-N-(9H Fl uoren-9-yl net hyl ) pyrrolidi nyl | oxvi m no- 5a- hydr oxy- 6-

(E) - hydr oxvi nfromaTMS)s Safae J1H7 -l 876 (3HL 38, 3126-2.08 [ (@Hs aidpoli862.Wer e

obt ai ned fol | pw P £e e 1 and starting from
5a- hydr oxy- 6- n(gh% rsolx'yi/(? oanbﬁggﬁg % 9?755‘3@ (I'r-aq, Prepn. 27, 1.6
g) and 3- (S)-pyrrolidinyl oxyam ne di hydr ochloride (1l1l1-d, Prepn. 4, _840
mg). To 5 the crude product (1.8 gPrdpirhfio®2045 of the E/Z i soners) and
Et3N (L. 4 mL) in CH2C12 (18 nl) was added, under N2, at 0 C, 9-

f 1 uor enyl nmet hoxycar bonyl chloride (1.2 g) After stirring overni ght at room
tenperature, water was addediR@ndstarre- /i Treonedil-agh ed with CH2C12. The
organi ¢ phase was washed wi th 5% NaHCCO3 dr| ed over 10Na2SO4 and evapor at ed

to d Th d i h S0
CroC1Y) acei ond TBEHFES O B GrBHdeEEt Lt R afoNe VT H Y AR Yok PHE
(9H- f 1 uor en- 9((}18@@) by B QEF 0.5 di)nyhd stlm‘pdmndmr HBaahgtmargsswge foEL-h.
hydrox?/ m noa E@@ ag'?l 9&]%1(dighb@eht%2£1Me ﬂﬁga&n&a(p@at%d[tﬁs) 3- N

(9H -f 1l uoren- ylne 0-,5
hydr oxyi m noafgRsss BCrllﬁedP as0§ fa‘npl tﬁfl&“’f’w@moo MHz,

DVSO- d6, ppm facewxy'rdm)rostan&@ FDd(ohId (4% g, BOYD- H—I&N)M(EQI(—BOOwi\/IHa 8%e-(1H, bs),

4.73 111 b 3. 10 3.00
(111, ( , S @g‘%ﬁ%‘ﬂﬂﬁﬁ4 ? &?Hé 3@19?%20% H’r ﬁ%( TH NVR

(300 |sz Dwsadé)5 .rGRT 13)9)- 8 10. 60 ( 1H, 20 bs), 7.90-86. 90 (9H, m,
4.86 (fs1, bs), 4.73 (1H, bs), 4.46-4.10 (2H, m, 3.35-3.10 (6H m), 3.15

brepar ki i on 630 ooRtiop o ket Bt Yoh S8 (Tl

5N NaOH (54 mL) was added. After stirring at room temperature for

10 min the solution was evaporated and the residue extracted with
CH:Clz (2 x). The combined organic extracts were washed with brine,

20 dried over Na2SQ,, filtered and evaporated to dryness to give 3p-
hydroxyandrostane-7,17-dione (1.70 g, 95%). 'H-NMR (300 MHz, ace-
tone-ds, ppm from TMS): & 4.56 (1H, d), 3.35 (1H, m), 2.66-0.87 (20H,
m), 1.02 (3H, s), 0.76 (3H, s). :

25 To a stirred solution of 3B-hydroxyandrostane-7,17-dione (1.60 g),
TPAP (0.09 mg), NMNO (1.43 g) under Nz in CH2Cl2 (100 mL), molecu-
lar sieve type 4 A powder (2.6 g) was added. After 0.5 h the mixture
was filtered and the filtrate was purified by flash chromatography
(Si0O2, CH2Cly) to give the title compound II-as (1.29 g, 81%). tH-NMR

30 (300 MHz, acetone-ds, ppm from TMS): § 2.82-1.12 (20H, m), 1.39 (3H,
s), 0.88 (3H, s).

Preparation 30

.35 L 7-(E)-Hydroxyiminoandrostane-3,17-dione (Il-at)




Asol utionof 3, 3: 17, 17- bi s( et hyl endi oxy) - 5a- hydr oxy- 6- (E) -

hydr oxyi m noandr ost ane (Prepn. 27) (1.05 g) and pTSA H20 (4.00 g) 30 in
acetone (100 nL) was stirred at roomtenperature for 5 h. The solution was
neutralized by addition of 5% aqueous NaHCO3 and acet one was evapor at ed.
The aqueous suspension was extractedimi th CH2Cl12 (3 x). The conbi ned
organi.c extracts were washed with H20, dried over Na2SO4 and evaporated to
dryness. The residue was purified by flash 35chromat ography (Si 02,

n- hexane/ CH2012/ acet one 80/10/10) to give the 139 title conpound H bw in
67%yield. 11-1-NWR (300 MHz, DVMSO d6, ppmfrom TM5): 6 11.60 (111, s),

5j 90 (1H, s), 3,3:36171-Bld(etilendobPahdidst{dd Hone) ,weds Ofrepdiet] 1) ,8%682 (3H,
s) SPreparati g . C bdi Der | aride Jtion of
Choy 1T bR AT e LRI 6T 48 il 91,1 o
m), tri phenyd‘@?ﬂ)é?ﬁﬁrlﬂ?éd@bw@l ) thgenrepapdipn @fh&a%tgwaﬁl@%ﬁaeﬁ- &8ra (15.7
- g) in THFE (90dibhk (PRSHr2OpRETheAMEOAO Enstbad bf EtGHI Thedradeprydgiat wak room

tenperature. The.orgamd c,sqlvent was,e rat.ed _an [ S
extracted wi tBuﬁlﬁg%y%sbﬁlrﬂﬂa%ogfﬁghgxw%3&%‘?&5@@%&@@28@%%e washed
with H20, dri €&90cVdiz, Ne2BDe-da dp15 fearapois: 803-06-3dfy @l s m)THS4 240due was
purified by fssn Iﬁj]rlgm(lg}g,rsgmgg,Q;ﬁ{pg),_ cycl ohexane/ Et 0OAc 80/ 20) to give.
(RS) 1-tertbutoxycarbonyl-3-bronopyrrolidine in 80%yield as yellow oil.
1-11-NWR (300 MHz, DVSO-d6, ppmfrom TM5): 8 4.85 (1H, ), 3.70-3.59 (1H,
m, 3. 55;12]; 1?3,(351—7,,1TFBis(ét}gaexﬁcﬁbky)s’J-(Eﬁﬂyd'ﬂmayirhiuﬂoandmspmmd wegs Dbg-ai ned in
75% vyi fo j r ' 17 300 MHz,
DVEO db) ppm Pt Ty 8RR d%%q??%ﬁg?eﬂhﬁ%“?ﬁ‘%nd?°%%§? SR T Ty
3.55-2. 10 ( 5Hhem)progesiyges dsgiraba Bt r thet g&eParABORNAf bBildnl Gf t he
enzyrrg_t ic act bisi(éthyw‘ndidi@)-Na(Er)]lﬁydMB&ﬁﬁnoatﬂtEoNanE,(Rtepﬁir Ra%.eTveasruder i fi ed
according to 3 3 Er dnmann
(Erdmann E. e#g)%ﬁ'&?qi%zqﬁg% hegoﬁgﬁf?&hlgg%m%ﬁwzégﬁdiﬁﬁze&?%| ition was
measured as 9989. HFNMR 630 MHzoPMSE den ppre frome A M1 10-kbSeHe&)of t he

t est edjompoup®a(dabl(8H, n®t 2289 (1HBI G hes-(ha reidom), 0 VOSEBH, 33, 047, see
Table 1). (3H, ¢

The title compound II-at was prepared in 50% yield from 3,3:17,17-
bis(ethylendioxy)-7-(E)-hydroxyiminoandrostane by the procedure de-

20 scribed above for the preparation of 6-methyleneandrostane-3,17-dione
(IT-ac, Prepn. 13). The combined organic extracts were washed with

H,0, dried over NasSO4 and evaporated to dryness. The crude product

was purified by flash chromatography (SiOs, n-hexane/EtOAc 6/4). 1H-

NMR (300 MHz, DMSO-ds, ppm from TMS: 8 10.37 (1H, s), 2.99 (1H,

25 m), 2.58-0.67 (19H, m), 1.12 (3H, s), 0.82 (3H, s). v

Preparation 31

7-(E)-Methoxyiminoandrostane-3,17-dione (II-au)
30 . .
3,3:17,17-Bis(ethylendioxy)-7-(E)-methoxyiminoandrostane was pre-
pared in 90% yield from 3,3:17,17-bis(ethy1endioxy)androstan-7-ohe by
the procedure described above for the preparation of 3,3:17,17-
bis(ethylendioxy)-6-(E)-hydroxyiminoandrostane (Prepn. 18). The crude
35 product was purified by flash chromatography (SiO2, CH2Clo/MeOH



140 Table 1. Dog Ki dney Na. K- LATPase | nhi bition Na+, K+- ATPase
Na+, K+- ATPase Exanpl e I nhibition Exanple Inhibition n IC50, i.tMn |C50,
p.Ml-aa 4.1 1-ab 0.26 I-ac 0.11
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9/1). 'TH-NMR (300 MHz, DMSO-de, ppm from TMS: 5 3.88-3.70 (8H,
m), 3.69 (3H, s), 2.79 (1H, m), 2.28-0.72 (19H, m), 0.89 (3H, s), 0.77
(3H, s). :

5 The title compound II-au was prepared in 55% yield from 3,3:17,17-
bis(ethylendioxy)-7-(E)-methoxyiminoandrostane by the procedure de-
scribed above for the preparation of 6-methyleneandrostane-3,17-dione
(II-ac, Prepn. 13). The crude product was purified by flash chroma-
tography (SiOz, n-hexane/EtOAc 6/4). 'H-NMR (300 MHz, DMSO-de,

10 ppm from TMS: § 3.72 (3H, s), 2.89 (1H, m), 2.63-0.93 (19H, m), 1.12
' (38H, s), 0.82 (3H, s).

Preparation 32

7-(E)-Allyloxyiminooandrostane-3,17-dione (II-av)

15  8,3:17,17-Bis(ethylendioxy)-7-(E)-allyloxyiminoandrostane was pre-
pared in 86% yield from 3,3:17,17-bis(ethylendioxy)androstane-7-one
by the procedure described above for the preparation of 3,3:17,17-
bis(ethylendioxy)-6-(E)-hydroxyiminoandrostane (Prepn. 18). The
crude product was purified by flash chromatography (SiOz, n-

20 hexane/EtOAc 6/4). TH-NMR (300 MHz, acetone-ds, ppm from TMS): &
5.98 (1H, m), 5.23 (1H, m), 5.12 (1H, m), 4.48 (2H, ddd), 3.97-3.88 (8H,
m), 2.98 (1H, m), 2.32 (1H, m), 2.24 (1H, t), 2.00-1.00 (16H, m), 1.00
(3H, s), 0.95 (1_H, m), 0.85 (3H, s).

The title compound II-av was prepared in 76% yield from 3,3:17,17-
25 bis(ethylendioxy)-7-(E)-allyloxyiminoandrostane by the procedure de-

scribed above for the preparation of 6-methyleneandrostane-3,17-dione

(II-ac, Prepn. 13). The crude product was purified by flash chromatog-

raphy (SiOq, n-hexane/EtOAc 8/2). 'TH-NMR (300 MHz, DMSO-de, ppm

from TMS): § 5.98 (1H, m), 5.24 (1H, m), 5.14 (1H, m), 4.48 (2H, m),
30 2.40-1.10 (20H, m), 1.00 (3H, s), 0.81 (3H, s).

Préparation 33
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7-Methyleneandrostane-3,17-dione (II-aw)

The 3,3:17,17-Bis(ethylendioxy)-7-methyleneandrostane was prepared
in 85% yield from 3,3:17,17-bis(ethylendioxy)androstane-7-one by the

. procedure described above for the preparation of 3,3:17,17-

bis(ethylendioxy)-6-methyleneandrostane (Prepn. 13). The combined
organic extracts were washed with H0, dried over NasSO4 and evapo-
rated to dryness. H-NMR (300 MHz, acetone-ds, ppm from TMS): 3
4.67 (1H, m), 4.60 (1H, m), 3.86 (8H, m), 2.20-1.10 (20H, m), 0.97 (3H,
s), 0.86 (3H, s).

The title compound II-aw was prepared in 87% yield from 3,3:17,17-

bis(ethylendioxy)-7-methyleneandrostane by the procedure described

above for the preparation of 6-methyleneandrostane-3,17-dione (II-ac,

Prepn. 13). The combined organic extracts were washed with H:0, '
dried over NazSO, and evaporated to dryness. 'H-NMR (300 MHz,

DMSO-de, ppm from TMS): & 4.70 (1H, m), 4.62 (1H, m), 2.20-1.10

(20H, m), 1.00 (3H, s), 0.88 (3H, s). '

Preparation 34

7a-Hvdroxymethylandrostane-3,17-dione (II-av), and 78-hydroxymethyl-
androstane-3.17-dione (II-aw)

3,3:17,17-bis(ethylendioxy)-7a-hydroxymethylandrostane and 3,3:17,17
-bis(ethylendioxy)-7p-hydroxymethylandrostane were prepared in 10%
and 70% yield, respectively, from 3,3:17,17-bis(ethylendioxy)-7-
methyleneandrostane (Prepn. 33, 2.9g) by the procedure described
above for the preparation of 3,3:17,17-bis(ethylendioxy)-6a-hydroxy-
methylandrostane (Prepn. 14). The residue was purified by flash chro-
matography (SiOg, n-hexane/EtOAc 60/40). 3,3:17,17-bis(ethylendioxy)-
7a-hydroxymethylandrostane 'H-NMR (300 MHz, acetone-ds, ppm
from TMS): § 3.85-3.75 (8H, m), 3.67 (2H, m), 3.34 (1H, t), 2.00-0.90
(21H, m), 0.87 (8H, s), 0.81 (8H, s) 3,3:17,17-bis(ethylendioxy)-7p-

 hydroxymethylandrostane 'H-NMR (300 MHz, acetone-ds, ppm from

11 1-aj 33 I-ak 41



l-an 0.58 |-ao 2.3 |I-ap 0.38 I-aq 0. 046 l-ar 0.026 I-as 0.32 I-at 0.14 |-au
0.16 l-ay 0.016 I-aw 0. 34
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TMS): § 3.90-3.75 (8H, m), 3.58 (2H, m), 3.31 (1H, t), 2.00-1.10 (21H,
m), 0.84 (3H, s), 0.81 (3H, s).

‘ 7a-Hydroxymethylandrostane-3,17-dione II-av was prepared in 85%
5 yield from 3,3:17,17-bis(ethylendioxy)-7a-hydroxymethylandrostane
by the procedure described above for the preparation of 6-methylene-
androstane-3,17-dione (II-ac, Prepn. 13). The combined organic ex-
tracts were washed with H20, dried over NazSO4 and evaporated to
dryness. TH-NMR (300 MHz, acetone-ds, ppm from TMS): 8 3.71 (2H,
10 m), 3.30 (1H, t), 2.50-1.25 (21H, m), 1.12 (3H, s), 0.85 (3H, s).

- 7B-Hydroxymethylandrosta'ne-3,17-dione.II-aw was prepared in 85%
- yield from 3,3:17-,17-bis(ethylendioxy)-7B?hydroxymethylandrostane by
the procedure described above for the preparation of 6-methylene-
androstane-3,17-dione (II-ac, Prepn. 13). The combined organic ex-
15  tracts were washed with H:O, dried over Na2SOs and evaporated to
dryness. 'H-NMR (300 MHz, acetone-ds, ppm from TMS): & 3.70-3.60

(2H, m), 3.54 (1H, t), 2.50-0.90 (21H, m), 1.06 (3H, s), 0.86 (3H, s).

Preparation 35

' 7(1-Hvdroxvandrostane-3;17.-dione (IT-ax)

20 To a stirred solution of 3,3:17,17-bis(ethylendioxy)androstane-7-one
(Prepn. 30, 762 mg) in dry THF (21 mL).at -78 °C under N3, 1M lithium
selectride in THF (2.34 mL) was added. After completing the addition,
the mixture was stirred at -70 °C for 0.5 h. H:0 (7.8 mL) was cau-
tiously added dropwise followed by 6N NaOH (18.7 mL) and 9.8 M

25 H:0: (3.0 mL). After stirring at room temperature for 1h, brine (20 mL)
was added. The mixture was extracted with CHz2Clz (2 x 20 mL). The
combined organic extracts were washed with brine, dried over NaaSOs,
filtered and evaporated to dryness. The residue was purified by flash
chromatography (S8iOs, n-hexane/EtOAc 60/40) to give 3,3:17,17-

30 bis(ethylendioxy)- 7a-hydroxyandrostane (578.6 mg, 75%). 'H-NMR (300



l-ax 0.26 I-ay 0.041 I-az 0.021 I-ba 0.22 I-bb 0.11 I-bc 0.058 I-bd 0.018
|-be 0-.26 |-bf 7.6 1-bg 5.7
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MHz, DMSO-ds, ppm from TMS): 6 4.16 (1H, d), 3.85-3.65 (8H, m), 3.59
(1H, m), 2.00-1.00 (20H, m), Q.72 (6H, s).

The title compound II-ax was prepared in 89% yield from 3,3:17,17-
5 bis(ethylendioxy)-7a-hydroxyandrostane by the procedure described

above for the preparation of 6-methyleneandrostane-3,17-dione (II-ac,

Prepn. 13). The combined organic extracts were washed with H20,

dried over NasSOs and evaporated to dryness. 'H-NMR (300 MHz,

dmso-ds, ppm from TMS): 5 4.32 (1H, bb), 3.75 (1H, m), 2.40-1.00 (20H,
10 m), 0.96 (3H, 5), 0.78 (3H, 5). |

Preparation 36

7a-Methylandrostane-3,17-dione (II-ay)

To a solution of DABCO (70 mg) in dry CH:Cl; (3 mL) at 0°C
15 3,3:17,17-bis(ethylendioxy)- 7o-hydroxymethylandrostane (Prepn. 34,
90 mg) was added, followed by the addition of 4-toluenesulfonyl chlo-
ride (90 mg). After stirring overnight at room temperature, the precipi-
tate was filtered, washed with CH2Cla. The filtrate was evaporated to
dryness and the residue purified by flash chromatography (SiOz, cyclo-
20 - “hexane/AcOEt 80/20) to give 3,3:17,17-bis(ethy1endioxy)-7a—[4-methy1
| (benzenesulfonyloxy)methyl]androstane (86 mg, 70%). 'H-NMR (300
MHz, DMSO-de, ppm from TMS): & 7.78 (2H, m), 7.49 (2H, m), 4.12
(1H, dd), 3.99 (1H, dd), 3..87—3.67 (8H, m), 2.42 (3H, s), 1.90-1.00 (21H,
m), 0.73 (3H, s), 0.69 (3H, s). |

25 To a solution of NaBHs (30 mg) in DMSO (6 mL) 3,3:17,17-
bis(ethylendioxy)-7a-[4-methyl(benzenesulfonyloxy)methyl]androstane
(70 mg) was added and the mixture was stirred at room temperature
for 6 hrs. H:O was added and the mixture extracted with Et20 (2 X).
The combined organic extracts wereé washed with Hs0, brine, dried
30 over NazSOy,, filtered and evaporated to dryness. The residue was puri-
fied by flash chromatography (SiOz, cyclohexane/Et:0 75/25) to give
3,3:17,17-bis(ethylendioxy)- 7a-methylandrostane (34 mg, 70%). 'H-



l-bh 0.012 I-bi 6.0 I-bj 0.48 I-bk 0.48 1-bl 92 I-bm 1.4 I-bn 95 I-bo 21
1-bp 0.041 I-bg 0.081 '
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NMR (300 MHz, acetone-ds, ppm from TMS): & 3.85-3.75 (8H, m), 2.00-
1.00 (21H, m), 0.92 (3H, d), 0.83 (3H, s), 0.80 (3H, s).

7a-Methylandrostane-3,17-dione II-ay was prepafed in 90% yield from
3,3:17,17-bis(ethylendioxy)-7a-methylandrostane by the procedure de-

5 scribed above for the preparation of 6-methyleneandrostane-3,17-dione
(II-ac, Prepn. 13). The combined organic extracts were washed with
H,0, dried over Na;SO, and evaporated to dryness. H-NMR (300
MHz, acetone-ds, ppm from TMS): § 2.50-1.17 (21H, m), 1.10 (3H, s),
0.97 (3H, d), 0.87 (3H, 5).

10
Preparation 37
78-Methylandrostane-3,17-dione (I1-az)
15 A mixture of | 3,3:17,17-bis(ethylendioxy)- 7-methyleneandrostane

(Prepn. 33, 520 mg) and (1,5-cyclooctadiene)(pyridine)(tricyclo hexyl-
phosphine)iridium(l)hexafluoro-phosphate (crabtree catalyst) (75 mg)
in CH2Clz (52 mL) was stirred under Hz at atm pressure for 4 h. The
mixture was evaporafed to dryness and purified by flash chromatogra-
20 phy (SiO2, n-hexane/EtOAc 85/15) to give 3,3:17,17-bis(ethylendioxy)-
- 7B-methylandrostane (287.5 mg, 55%). H-NMR (300 MHz, acetone-ds,
* ppm from TMS): & 3.80-3.60 (8H, m), 2.00-1.00 (20H, m), 0.97 (3H, d),
0.89 (3H, s), 0.80 (3H, s), 0.73 (1H, m).

25 The title compound II-az was prepared in 90% yield from 3,3:17,17-

' bis(ethylendioxy)—7B-methy1aridrostane by the procedure described
above for the preparation of 6-methyleneandrostane-3,17-dione (II-ac,
Prepn. 13). The combined organic extracts were washed with H30,
dried over NasSOs and evaporated to dryness. 'H-NMR (300 MHz,

30 DMSO-de, ppm from TMS): § 2.50-1.10 (20H, m), 1.07 (3H, d), 1.06 (3H,
s), 0.89 (1H, m), 0.88 (3H, s). -

Preparation 38
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7-(Spirocyclopropane)androstane-3,17-dione (I1-ba)

The title compound II-ba was prepared in 45% yield from 3,3:17,17-

bis(ethylendioxy)-7-methyleneandrostane (Prepn. 35) by the procedure
5 ~ described  above for the preparation of  6-(spirocyclo-

propane)androstane-3,17-dione (II-al, Prepn. 22). The residue was pu-

rified by flash chromatography (SiOs, n-hexane/EtOAc/acetone 10/1/ 1).

1H-NMR (300 MHz, acetone-ds, ppm from TMS: § 2.52-0.84 (20H, m),

1.16 (3H, s), 0.87 (3H, s), 0.60 (1H, m), 0.42 (1H, m), 0.35 (1H, m), -0.09
10 (1H, m). |

Preparation 39

70-Formamidomethyvlandrostane-6,17-dione (II-bb)

15 ' |
3,3:17,17-Bié(ethylendioXy)-7a—.aminoandrostane was prepared from
3,3:17,17-bis(ethylendioxy)-7-(E)-hydroxyiminoandrostane (Prepn. 30,
1.61 g) by the procedure described above for the preparation of
3,3:17,17-bis(ethylendioxy)-6c-aminoandrostane (Prepn. 20). The com-

20 bined organic extracts were washed with HsO, dried over Na2SO4 and

evaporated to dryness. The crude product was purified by flash chro-

matography (SiOz, CH:Cl/MeOH/NH,OH 90/10/1) to give a mixture of

3,3:17, 17;bis(ethylendioxy)- 7o-aminoandrostane and 3,3:17,17-

bis(ethylendioxy)Q7B-aminoandrostane (1.19 g, 35/65 mixture).

25
To a stirred solution of a 35/65 mixture of 3,3:17,17-bis(ethylendioxy)-
7a-aminoandrostane and 3,3:17,17-bis(ethylendioxy)-7B-amino-
androstane (1.17 g) under Nz in CH2Clz (35 mL) at 0 °C EtsN (1.67
mL) and 9-fluorenylmethoxycarbonyl chloride (1.39 g) were added. Af-
30 ter stirring overnight at room temperature, water was added and the

mixture extracted with CH2Clo. The organic phase was washed with

5% NaHCO3 dried over NazSO4 and evaporated to dryness. The resi-

due was purified by flash chromatography (SiOg; n-hexane/EtOAc

_ 70/30) to give [3,3:17,17-bis(ethylendioxy)-androstane—7a-yl]carbamic
35 acid 9H-fluoren-9-ylmethyl ester (505 mg, 28%) 'H-NMR (300 MHz,



l-cb 0.089 I-cc 0.57 I-cd 0.038 I-ce 3.0 I-cf 4.0 1-cg 0.24 |1-ch 0. 16 | - ci
0.33 1-cj 0.22 1-ck 0.21 '
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DMSO-ds, ppm from TMS): & 7.90 (2H, m), 7.71 (2H, m), 7.54 (1H, m),
"7.43-7.22 (4H, m), 4.50-4.10 (3H, m), 3.90-3.80 (8H, m), 3.66 (1H, m),
1.90-0.80 (19H, m), 0.77 (6H, s), 0.70-0.65 (1H, m).

To a stirred solution of [3,3:17,17-bis(ethylendioxy)androstane-7a-

.5 yllcarbamic acid 9H-fluoren-9-ylmethyl ester (464 mg) in dry THF (29
mL) at 0 °C, 1M tetrabutylammonium fluoride in THF (1.13 mL) was
added. After completing the addition, the mixture was stirred at room
temperature for 4 h. The solution was concentrated to small volume
and purified by flash chromatography (SiOz, CH2Clo/MeOH/26%

10 NH40H 92/8/0.8) to give 3,3:17,17-bis(ethylendioxy)-7a-amino-
methylandrostane (247 mg, 84 %). 1H-NMR (300 MHz, DMSO-ds, ppm
from TMS): & 3.82-3.65 (8H, m), 2.81 (1H, m), 1.90-1.00 (22H, m), 0.77
(B8H, s), 0.75 (3H, s).

3,3:17,17-Bis(ethylendioxy)-7a-formamidoandrostane was prepared in
15 92% yield from 3,3:17,17-bis(ethylendioxy)-7a-aminomethylandrostane
by the procedure described above for the preparation of 3,3:17,17-
bis(ethylendioxy)-6a-formamidoandrostane (Prepn. 20). 'H-NMR (300
MHz, DMSO-ds, ppm from TMS): § 8.10 (1H, m), 7.98 (1H, m), 4.05
(1H, m), 3.89-3.20 (8H, m), 1.93-0.50 (20H, m), 0.80 (3H, s), 0.78 (3H, s)

20 The title compound II-bb was prepared in 97% yield from 8,3:17,17-

~bis(ethylendioxy)- -7a—formamido androstane by the procedure . de-

scribed above for the p>repraration of 6-methyleneandrostane-3,17-dione

(II-ac, Prepn. 13). The crude product was purified by flash chroma-

tography (SiO2z, n-hexane/Acetone 70/30). H-NMR (300 MHz, DMSO-

25 ~ ds, ppm from TMS): § 8.10 (1H, m), 7.98 (1H, m), 4.05 (1H, m), 2.50-
~0.70 (20H, m), 1.02 (3H, s), 0.80 (3H, s).

Preparation 40

7a-Methoxycarbonvlandrostane-3,17-dione (I1-bc)




l-cl 0.15 1-cm 0.14 1-en 0.34 1-co 0.024 I-cp4 6 I-cq 0.96 I-cr 1.0 I-cs
0 013 I-ct 0.27 I-cu 2.6
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3,3:17,17-bis(ethylendioxy)-7a-hydroxymethylandrostane was obtained
(2.86 g, 95%) by the procedure described above for the preparation of
3,3:17,17-bis(ethylendioxy)-6-hydroxymethylandrostane (Prepn. 14)
starting  from  3,3:17,17-bis(ethylendioxy)-7-methyleneandrostane -
5 (Prepn. 33, 2.89 g). The combined organic extracts were washed with
' brine, dried over NasSOy, filtered and evaporated to dryness. The resi-
due was purified by flash chromatography (SiOs, n-hexane/EtOAc
45/55). TH-NMR (300 MHz, acetone-ds, ppm from TMS): 3 3.90-3.70
_ . (8H, m), 3.50 (2H, m), 3.35 (1H, t), 2.05-0.66 (21H, m), 0.83 (3H, s), 0.80
10 (3H,s).

To a ‘solution of 3,3:17,17-bis(ethylendioxy)-7a-hydroxymethyl-
androstane (2.86 g) in DMSO (30 mL), IBX (3.95 g) was added and
stirred at room temperature for 1 h. The mixture was quenched by ad-

15 dition of H20 (150 mL) and Et:O (150 mL). After stirring for 15 min,
the mixture was filtered and the cake was washed with Et20. The lay-
ers were separated and the aqueous phase was extracted with Et20 (3
x). The combined organic extracts were washed with brine, dried over
NasSO, and evaporated to dryness. The residue was purified by flash

20 chromatography (SiOz, n-hexane/EtOAc 75/35) to give 3,3:17,17-
bis(ethylendioxy)-7a-formylandrostane (2.36 g, 83%). H-NMR (300
MHz, acetone-ds, ppm from TMS): 3 9.96 (1H, d), 3.95-3.75 (8H, m),
2.50 (1H, m), 2.30-0.69 (20H, m), 0.89 (3H, s), 0.84 (3H, s).

25 7a-Formylandrostane-3,17-dione was prepared in 85% yield from
3,3:1_7,17-bis(ethy1endioxy)-70L-formy1androstane (2.36 g) by the proce-
dure described above for the preparation of 6-methyleneandrostane-
3,17-dione (II-ac, Prepn. 13). 'H-NMR (300 MHz, acetone-ds, ppm
from TMS): § 9.95 (1H, d)z 2.57-0.80 (21H, m), 0.95 (3H, s), 0.80 (3H, s).

30
To a stirred suspension of 7o-formylandrostane-3,17-dione (1.77 g) in t-

- ButOH (385 mL) and 5% aqueous NasHPO, solution (21.5 mL), 1IN
aqueous KMnOs (35 mL) was added. After 5 minutes at room tempera-
ture, the mixture was quenched by addition of 40% aqueous NaHSO3

35 solution. The suspension was filtered, washed with H20 and the fil-



l-cy 92 l-cw 11 1l-cx 4.2 l-cy 4.2 1-cz 12 |1-da 68 I-db 20 I-dc 95 I-dd 24
1-de 0. 39
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trate was freeze-dried. The residue was taken up with H2O (50 mL)
“and extracted with EtOAc (4 x 70 mL). The combined organic extracts .
were dried over Na2SOs and evaporated to dryness to give 7ao-
carboxyandrostane-3,17-dione (1.80 g, 96%). 'H-NMR (300 MHz, ace-
5 tone-ds, ppm from TMS): § 12.00 (1H, bb), 2.65 (1H, m), 2.45-0.70 (20H,
m), 1.00 (3H, s), 0.79 (3H, s).

To a stirred solution of 7a-carboxyandrostane-3,17-dione (680 mg) in
CH:Clz (30 mL) at 0 °C, MeOH (160 uL), DMAP (20 mg) and EDAC

10 (800 mg) were added. After stirring overnight at room temperature,
H:0 was added and the mixture was extracted with CH2Clz (2 x). The
combined organic extracts were washed with H20, brine, dried over
NasSOy, filtered and evaporated to dryness. The residue was purified '
by flash chromatography (SiOz, n-hexane/EtOAc 60/40) to give the title

15 compound II-bc (500 mg, 70%). 'H-NMR (300 MHz, DMSO-d¢, ppm
from TMS): § 3.63 (3H, s), 2.85 (1H, m), 2.50-0.75 (20H, m), 1.12 (3H,
s), 0.86 (3H, s).

Preparation' 41

20 _ 6-(E)-Hydroxyimino-7a-hydroxyandrostane-3.17-dione (I1-bd)

A solution of chlorotrimethylsilane (3.7 mL) and LDA (15.6 mL, 1.56M
in THF) in dry THF (15 mL) at —78 °C under nitrogen was added
dropwise, in 30 minutes, to a solution of 3,3:17,17-bis(ethylendioxy)
25 androstane-6-one (1.43 g) in THF (15 mL) at -78 °C. After 2 h TEA
(7.3 mL) was added at -20 °C followed, after 30’, by the addition of solid
NaHCOs;. After extraction with EtOAc (3 x), the combined organic ex-
tracts were washed with brine (3 x), dried over Naa2SO4 and evaporated
to dryness. The residue was purified by flash chromatography (SiOsz,
30 cyclohexane/EtOAc  90/10) to give 3,3:17,17-bis(ethylendioxy)-6-
”trimethylsililoxyandr-ost-6-ene (1.35 g, 80%). 'TH-NMR (300 MHz, ace-
tone-ds, ppm from TMS): & 4.67 (1H, m), 3.94-3.76 (8H, m), 2.31 (1H,

m), 2.00-0.90 (17H, m), 0.86 (3H, s), 0.83 (3H, s), 0.17 (9H, s).



|-df 0.36 1-dg 0.89 I-dh 0.83 1-di 0.21 I-dj 0.036 |I-dk 0.0058 1-di 0.17
141 Table 1. Dog Ki dney Na+, K+- ATPase | nhibition (contd.) Na+, 1c+- ATPase
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To a stirred solutibn of 3,3:17,17-bis(ethy1endioxy)-6-‘trimethylsililoxy-
androst-6-ene (940 mg) in CH2Cly (50 mL), at —15 °C solid NaHCO3
(683 mg) was added followed by the addition of mCPBA (550 mg, 70%).
After 1h TBAF (2.56 g) was added and then warmed to room tempera-

5 ture. After 1h the mixture was quenched by addition of brine then ex-
tracted with CH2Clz. The combined organic extracts were washed with
H:0, dried over NazSQ4 and evaporated to dryness. The residue was
purified by flash chromatography (SiOz, n-hexane/EtOAc 60/40) to give
3,3:17,17-bis(ethylendioxy)-7a-hydroxyandrostane-6-one (660 mg, 80%).

10 TH-NMR (300 MHz, DMSO-ds, ppm from TMS): § 5.63 (1H, d), 3.90-
3.70 (8H, m), 3.53 (1H, m), 3.13 (1H, m), 2.00-1.00 (17H, m), 0.74 (3H,
s), 0.62 (3H, s). '

: 3,3:17,17-bis(ethylendioxy)-6-(E)-hydroxyimino- 7a-hydroxyandrostane

15 - was obtained ( 628 mg, 92%) from 3,3:17,17-bis(ethylendioxy)-7a-

hydroxyandrostane-6-one (660 mg) by the procedure described for the

preparation of 6-(E)-hydroxyiminoandrostane-3,17-dione (II-ah,

Prepn. 18). The crude product was used without purification in the

: next step. 1H-NMR (300 MHz, DMSO-ds, ppm from TMS): 8 10.42 (1H,

20 ©g), 4.90 (.lH, d), 4.80 (1H, m), 3.90-3.75 (8H, m), 2.75 (1H, m), 1.90-1.00
(17H, m), 0.73 (3H, s), 0.61 (3H, s).

The title compound II-bd was prepared (500 mg, 60%) from 3,3:17,17-
bis(ethylendioxy)- 6-(E)-hydroxyimino-7a-hydroxyandrostane-6-one

25 (628 mg) by the procedure described above for the preparation of 6-
methyleneandrostane-3,17-dione (II-ac, Prepn. 13). The combined or-
ganic extracts were washed with brine, dried over Na2SO4 and evapo-
rated to dryness. The residue was purified by flash chromatography
(8102, n-hexane/acetone/CH3Clz 40/30/30). *H-NMR (300 MHz, DMSO-

30 ds, ppm from TMS): 6 10.76 (1H, s), 5.14 (1H, d), 5.02 (1H, m), 2.84 (1H,
m), 2.70-1.10 (17H, m), 0.85 (3H, s), 0.78 (3H, s).

Preparation 42

35 6a-hydroxymethylandrostane-3,7,17-trione (II-be) .
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3 3:17,17-Bis(ethylendioxy)-7-trimethylsililoxyandrost-6-ene was pre-
pared (1.82 g, 84 %) from 3,3:17,17-bis(ethylendioxy)androstane-7-one
(1.86 g) by the procedure described for the preparation of 3,3:17,17-
‘bis(ethylendioxy)-6-trimethylsililoxyandrost-6-ene (Prepn. 41). The
5 combined organic extracts were washed with Hs0, dried over Na2SOq
and evaporated to dryness. The residue was purified by flash chroma-
tography (SiOz, n-hexane/EtOAc 92/8). *H-NMR (300 MHz, DMSO-de,
pprh from TMS): § 4.35 (1H, m), 3.90-3.70 (8H, m), 2.20-2.05 (1H, m),
1.90-0.90 (17H, m), 0.79 (3H, s), 0.69 (3H, s), 0.15 (9H, s).
10 '
To a solution of 2,6-diphenylphenol (3.80 g) in DCM (50 mL), trimethy-
laluminium (4 mL, 2M in hexanes) was added. After 1h the mixture
was warmed to 0 °C, and a solution of trioxane (231 mg) in DCM (1
mL) added. After 1h the mixture was cooled to -78 °C and a solution of
15 3,3:17,17-bis(ethylendioxy)-7-trimethylsililoxyandrost-6-ene (1.21 g) in
DCM'(15 mL) was added, then stirred overnight at -20 °C. The reaction
was quenched by addition of NaHCOs3 saturated solution. The mixture
was filtered on a celite pad and washed with DCM. The filtrate was
- . washed with water, dried over NazSO4 and evaporated to small vol-
20 ume. TBAF (2.8 mL, 1M in THF) was added and the mixture stirred at
room temperature for 1.5 h. The olive-green solution was washed with
water, dried over Na2SQ4 and evaporated to dryness. The residue was
purified by flash chromatography (8102, n-hexane/EtOAc 30/70) to give
' 3,3:17,17-bis(ethylendioxy)-6a-hydroxymethylandrostane-7-one (783
25 mg, 72%). '‘H-NMR (300 MHz, DMSO-ds, ppm from TMS): § 4.05 (1H,
t), 3.90-3.70 (8H, m), 3.50 (2H, m), 2.45-2.28 (2H, m), 2.10-1.95 (1H, m),
1.90-1.10(16H, m), 1.05 (3H, s), 0.75 (3H, s).

The title compound II-be was prepared (570 mg, 92%) from 3,3:17,17-
30 bis(ethylendioxy)-6a-hydroxymethylandrostane-7-one (780 mg) by the
procedure described above for the 6-methy1eneandrostane-3,17-dione
(II-ac, Prepn. 13). The combined organic extracts were washed with
brine, dried over NasSO4 and preparation of evaporated to dryness.
The residue was used without purification in the next step. 'H-NMR



0.87 I-ds 0.0067 I-dt 3.8 1-du 0.030 I-dv 0.22 |I-dw 1.1 |-dx 0.650 digoxin
0.40 conpd 22b 0.33 Moreover the conpounds of the invention possess
positive inotropic 5 features, as shown by slow intravenous infusion in
anest heti zed guinea pig according to Cerri (Cerri A et al., J. Med. Chem
2000, 43, 2332) and have a low toxicimy, i.e. a better therapeutic ratio,
when conpared with standard cardi otonic steroids, e.g. digoxin.

(300 MHz, DMSO-d¢, ppm from TMS): 8 4.25 (1H, t), 3.55 (2H, m), 2.51
(2H, m), 2.10 (1H, m), 1.90-1.10 (16H, m), 0.95 (3H, s), 0.80 (3H, s).

Preparation 43

3B-[(R.S)-(1-tert-Butoxycarbonylpiperidin-3-yl)carbonyloxy]androstane-
6.17-dione (II-bf) ,

To a stirred suspension of 3B-tert-butyldimethylsilyloxyandrostane-
10 6a,17p-diol (EP 0825197 A2, 6.21 g) in DMSO (160 mL), IBX (16.45 g )
" was added at room temperature. After 1.5 h the mixture was quenched
at room temperature by addition of HzO (300 mL). After 15 min the
mixture was filtered and the cake was washed with HzO. The cake was
extracted with Etz0 (4 x). The combined organic extracts were dried
15 over NasS0Q4 and evaporated to dryness to give 3p-tert-butyldimethyl-
silyloxyandrostane-6,17-dione (0.36- g, 75%). 'H-NMR (300 MHz,
DMSO-ds, ppm from TMS: § 3.54 (1H, m), 2.47-1.08 (20H, m), 0.84 (9H,

s), 0.77 (3H, s), 0.66 (1H, s), 0.01 (6H, s).

20 To a stirred suspension of 3B-tert-butyldimethylsilyloxyandrostane-
6,17-dione (2.00 g) in EtOH (20 mL), 37% HCl (40 uL) was added. After
3 h the solution was quenched with 5% aqueous NaHCO3 to pH 7. The
organic solvent was evaporated and the aqueous phase was extracted
- with CH2Cls (4 X350 mL). The combined organic extracts were washed
25 with saturated aqueous NH4Cl, brine, H:O, dried over Na:2SO4 and -
evaporated to dryness.' The residue was purified by flash chromatogra-
phy (SiOq, -cyclohexane/EtOAc 90/10) to give 3B-hydroxyandrostane-
6,17-dione (1.25 g, 86%). H-NMR (300 MHz, DMSO-ds, ppm from
TMS): 6 4.56 (1H, d), 3.81 (1H, m), 2.45-1.15 (20H, m), 0.77 (3H, s), 0.65
30 (3H, s). : '

A solution of 3B-hydroxyandrostane-6,17-dione (60.15 mg), EDAC (75.7
mg), 1-(tert-butoxycarbonyl)-3-piperidinecarboxylic acid (50.7 mg),
DMAP (1.2 mg) in THF (1.9 mL) and H20 (100 pL) was stirred over-
35 night at room temperature. The mixturé was diluted with THF, dried



10The compounds of the present invention show a higher efficacy and/or a
better therapeutic ratio and/or a |longer duration of action conpared to
conmpound 22b ((EZ) 3- (2- a m noethoxyimno) a ndrost ane- 6,17- dione
hydrochl oride) reported by S. De Munari et al. in J. Med. Chem 2003, 64,
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nol / kg “EDso Xy Dead / treated Lethal dose / ON (safety ratio) Maxi-
mum dose in- fused l-ac 147 4.26

Preparation 44

3B-(N-(tert-Butoxycarbonyl)piperidin-4-vlcarbonyloxy)androstane-6,17-

10 dione (II-bg)

Prepared in 62% yield from 3B-hydroxyandrostane-6,17-dione and 1-
(tert-butoxycarbonyl)-4-piperidinecarboxylic acid by the procedure de-
scribed in Prepn. 43. tH-NMR (300 MHz, DMSO-d¢, ppm from TMS): &
15 4.65 (1H, m), 3.60-1.20 (29H, m), 1.35 (9H, s), 0.78 (3H, s), 0.69 (3H, s).

Preparation 45 .

3B-(N-(tert-Butoxvcarbonvl)azetidin-3-ylearbonyloxy)androstane-6.17-

20 dione (II-bh)

Prepared in 65% yield from 3p-hydroxyandrostane-6,17-dione and 1-
(tert-butoxycarbonyl)-3-azetidi1iecarboxylic acid by the procedure de-
scribed in Prepn. 43. tH-NMR (300 MHz, DMSO-d¢, ppm from TMS): 3
25 4.66 (1H, m), 4.50-1.00 (29H, m), 1.35 (9H, s), 0.78 (3H, s), 0.69 (3H, s).

Preparation 46

3B-( N-(tert-Butoxycarbonylpirrolidin:3R.S-ylcarbonyloxy)androstane-
30 : 6.17-dione (II-b1)

Prepared in 75% yield from 3B-hydroxyandrostane-6,17-dione and
3R,S-[1-(tert-butoxycarbonyl)]pirrolidinecarboxylic acid by the proce-
dure described in Prepn. 43. tH-NMR (300 MHz, DMSO-ds, ppm from
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TMS): § 4.59 (1H, m), 3.45-2.85 (5H, m), 2.40-1.10 (22H, m), 0.78 (3H,
s), 0.69 (3H, ).

Preparation 47

3[37 (N-(tert-Butoxycarbony)morpholin-2(R.S)-lcarbonyloxy)androstane-
6.17-dione (II-by)

Prepared in 77% yield from 3B-hydroxyandrostahe-6,17-dione and R,S

10 N-(tert-butoxycarbonyl)morpholin-2-yl carboxylic acid by the procedure
described in Prepn. 43. H-NMR (300 MHz, DMSO-ds, ppm from
TMS): § 4.66 (LH, m), 4.15-2.50 (7H, m), 2.50-1.10 (20H, m), 1.35 (9H,
s), 0.78 (3H, s), 0.69 (3H, s).

15 Preparation 48

3B-(N.N’-Bis(tert-butoxycarbonyl)piperazin-2(R.S)-vlcarbonyloxy) an-
drostane-6.17-dione (II-bk)

20 Prepared in 85% yield from 3B-hydroxyandrostane-6,17-dione and R,S
N,N’-bis(tert-butoxycarbonyl)piperazin-2-ylcarboxylic acid by the pro-
- cedure described in Prepn. 43. 'H-NMR (300 MHz, DMSO-de, ppm
from TMS): § 4.72 (1H, m), 4.40-3.20 (7H, m), 2.60-1.15 (20H, m), 1.35
- (18H, s), 0.78 (8H, s), 0.69 (3H, s).
25
Preparation 49

30L-Mercanto-6-methv1en_eandrostane- 17-one (1I-bl)

30 To a solution of triphenylphosphine (2.38 g) in THF (140 mL) cooled at
00 C, diisopropyl azodicarboxylate (1.79 mL) was added dropwise. After
stirring for 30 minutes, thioacetic acid (0.65 mL) and androstane-
3B,60.,17B-triol (2.00 g) were added. After 2 hrs at 0 °C and overnight at

~ room temperature EtOAc was added. The mixture was washed with
35 water and the organic layer evaporated to dryness. The crude product
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was purified by flash chromatography (SiOg, cyclohexane:EtOAc 55:45)

‘to give 3a-acetylthicandrostane-6a,17B-diol (1.60 g, 66%). 'H-NMR

(300 MHz, DMSO-ds, ppm from TMS): § 4.42 (1H, bb),-4.28 (1H, bb),

3.91 (1H, bb), 3.42 (1H, m), 3.11 (1H, m), 2.28 (3H, s), 2.00-0.80 (20H,
5 m), 0.74 (3H, s), 0.60 (3H, s).

To a stirred suspension of 3a-acetylthioandrostane-6a,173-diol (1.40 g)

in CH2Cl: (50 mL), NMNO (1.37 g), TPAP (68 mg) and powdered mo-

lecular sieves 4A (2.1 g) were added at room temperature. After 2 hrs
10 NMNO (0.7 g), TPAP (34 mg) and molecular sieves 4A (1 g) were added
' again and the reaction was stirred for further 1.5 hrs. The crude prod-

uct was purified by flash chromatography (SiO:, cyclohexane:EtOAc

7:3) to give 3a-acetylthioandrostane-6,17-dione (1.07 g, 76%). 'H-NMR

(300 MHz, acetone-ds, ppm from TMS): 8 3.99 (1H, bb), 2.55-1.20 (23H,
15 m), 0.86 (3H, s), 0.79 (3H, s).

To a stirred solution of 3a-acetylthioandrostane-6,17-dione (600 mg) in

THF (8 mL) cooled at-50 °C, a solution of ylide prepared from methyl-
triphenylphosphonium bromide (1.47 g) in THF dry (8 mL) at -50 °C

20 and potassium tert-butoxide (484 mg ), was added. After 2 h the tem-

" perature was raised to room temperature. The mixture was quenched

by addition of 5% NaH2PO4 aqueous solution and extracted with EtOAc

(2 x 60 mL). The combined organic extracts were washed with 5%

NaH2PO, aqueous solution, brine, dried over NazSO4, and evaporated

25 . to dryness. The residue was purified by flash chromatography (n-

hexane/EtOAc 9/1) to give 3o-acetylthio-6-methyleneandrostan-17-one

(210 mg, 35 % yield) and Sa-mercapto-6—methy1eneandrostane-17-one

(208 mg, 35 % yield). 1H-NMR (300 MHz, DMSO-d¢, ppm from TMS):
3a-acetylthio-6-methyleneandrostane-17-one: 8 4.73 (1H, m), 4.39 (1H, -

30 m), 3.96 (1H, m), 2.44-0.84 (20H, m), 2.29 (3H, s), 0.75 (3H, s), 0.66

"~ - (3H, s); 3a-mercapto-6- methyleneandrostane-17-one° d 4.73 (1H, m),

4.38 (1H, m), 3.57 (1H, m), 2.52 (1H, d), 2.45-0.95 (20H m), 0.76 (3H,

s), 0.63 (3H, s).
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To a solution of 3a-acetylthio-6-methyleneandrostan-17-one (210 mg)
in MeOH (3 mL), 1N NaOH (0.6 mL) was added. After 1h at room tem-
perature 5% NaHzPO4 aqueous solution was added and the mixture ex-
tracted with EtzO (2 x 20 mL). The combined organic extracts were

5 washed with brine, dried over NasSO4 and evaporated to dryness to
give the title compound (185 mg, 100%).

Preparation 50

3a-Mercaptoandrostane-6,17-dione (II-bm)

10 To a suspension of 3a-acetylthioandrostane-6,17-dione (1.07 g) in
MeOH (30 mL), sodium propanethiolate (0.28 g) was added and the re-
action stirred for 20 minutes at room temperature. The mixture was
neutralized with 1N HCl. Water was added and the mixture extracted

' with EtOAc. The organic layer was separated, washed with brine, and

15 dried over NazSO; and evaporated to dryness to | give 3a-
mercaptoandrostane-6,17-dione (943 mg, 100%), used without further
purification. 'H-NMR (300 MHz, DMSO-d¢, ppm from TMS): § 3.54
(1H, m), 2.77 (1H, m), 2.54 (1H, d), 2.45-1.10 (19H, m), 0.78 (3H, s),
0.66 (3H, s).

20 Preparation 51

3u-[1-(tert-ButoxycarbonyDpyrrolidin-3-(S)-vl)-(Z)-vinyllandrostane-
6.17-dione (II-bn)

Following the procedure described in EP 0825197 A2 and starting from
25 androstane-3,6,17-trione (3.90 g), 38-formylandrostane-6,17-dione (2.40
g, 62%) and of 3a-formylandrostane-6,17-dione (0.78 g, 20%) were ob-
tained after separation by flash chromatography (SiOz; CHzCl::EtOAc
- 9:1). tH-NMR (300 MHz, DMSO-de, ppm from TMS): B-isomer: § 9.57
(1H, d), 2.45-1.10 (21H, m), 0.78 (3H, s), 0.63 (3H, s); a-isomer: § 9.56
30 (1H, bs), 2.60-0.95 (21H, m), 0.76 (3H, s), 0.60 (3H, s).
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Following the procedure described in US 006100279A and starting
from 3o-formylandrostane-6,17-dione (117 mg) and [3-(S)-1-(tert-
butoxycarbonyl)-3-pyrrolidinylmethylltriphenylphosphonium  iodide
(Prepn. 52, 318 mg), the title compound II-bn was obtained after flash
5 chromatography (SiO2, EtOAc/n-hexane 1/1) in 73% yield. 'H-NMR
(300 MHz, acetone-ds, ppm from TMS): § 5.82 (1H, t), 5.25 (1H, t), 3:55-
3.05 (4H, m), 3.00-2.05 (7H, m), 2.00-1.10 (26H, m), 0.86 (3H, s), 0.78
(3H, s).

10 Preparation 52

[3-(S)-1-(tert-Butoxvecarbonvl)-3-pyrrolidinylmethyl]triphenyl-
phosphonium iodide

Foll_owing- the procedure described in US 006100279A and starting
15 from (8)-1-(tert-butoxycarbonyl)-2-pyrrolidinemethanol (1.1 g), the title
compound was obtained (1.50 g) as a white powder. 1H-NMR (300 MHz,
DMSO-ds, ppm from TMS): 6§ 7.95-7.60 (15H, m), 3.95-3.65 (2H, m),
3.10-2.60 (3H, m), 1.90-1.70 (1H, m), 1.60-1.40 (1H, m), 1.30 (11H, m).

20 Preparation 53

3a- [i- (tert-Butoxycarbonvl)pyrrolidin-3-(R)-v1)-(Z)-vinyllandrostane-
6.17-dione (II-bo)

25 Following the procedure described in US 006100279A and starting
from 30L-formy1androstane-6,17-dione.(II-bp, Prepn. 51, 50 mg) and [3-
(R)-1-(tert-butoxycarbonyl)-3-pyrrolidinylmethyl]triphenyl-
phosphonium iodide (II-br, Prepn. 56, 136 mg), the tiltle compound II-
bo was obtained after flash chromatography (SiOs, EtOAc/n-hexane

30 1/1), in 62% yield. tH-NMR (300 MHz, acetone-ds, ppm from TMS): §
5.80 (1H, 1), 5.20 (1H, 1), 3.55-3.05 (4H, m), 3.00-2.05 (7H, m), 2.00-1.10
(26H, m), 0.85 (3H, s), 0.77 (3H, s).
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Preparation 54

[3-(R)-1-(tert-Butoxycarbonyl)-3-pyrrolidinylmethyljtriphenyl-

phosphonium iodide

5 Following the procedure described in US 006100279A and starting
from (R)-1-(tert-butoxycarbonyl)-2-pyrrolidinemethanol (1.10 g), the ti-
tle compound was obtained (1.00 g) as a viscous oil. 1H-NMR (300 MHz,
DMSO-ds, ppm from TMS): § 7.95-7.60 (15H, m), 3.95-3.65 (2H, m),
3.10-2.60 (3H, m), 1.90-1.70 (1H, m), 1.60-1.40 (1H, m), 1.30 (11H, m).

10
Preparation 55
3o-[1 -(tert-Butoxvcarbonv’l)pvperidin-.4-Vl)-(Z)-Vinvl] androstane-6,17-
dione (IT-bp) '
15

Following the procedure described in US 006100279A and starting
from 3o-formylandrostane-6,17-dione (Prepn. 51, 66 mg) and [1-(tert-
butoxycarbonyl)-4-pyperidinylmethyl]triphenylphosphonium iodide io-
dide (Prepn. 56, 189 mg), the title compound was obtained after flash
20 chromatography (SiOz, EtOAc/n-hexane 1/1), in 50% yield. 'H-NMR
(300 MHz, acetone-ds, ppm from TMS): § 5.74 (1H, t), 5.19 (1H, t), 4.20-
3.95 (2H, m), 3.00-1.05 (37H, m), 0.85 (3H, s), 0.77 (3H, s).

Preparation 56

25. .
[1-(tert-Butoxycarbonyl)-4-piperidinylmethyl]triphenylphosphonium

10dide

Following the procedure described in US 006100279A and starting from
30 1-(tert-butoxycarbonyl)-4-piperidinemethanol (2.00 g), the title com-
pound was obtained (3.00 g) as a white powder. TH-NMR (300 MHz,
DMSO-ds, ppm from TMS): & 7.95-7.60 (15H, m), 3.80-3.50 (4H, m),
2.70-2.50 (2H, m), 2.00-1.80 (1H; m), 1.50-1.30 (11H, m), 1.30-1.10 (2H,
m). :
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matography (SiOz, EtOAc/n-hexane 1/1) in 70% yield. 'H-NMR (300
10 MHz, acetone-ds, ppm from TMS): § 5.82 (1H, t), 5.65 (1H, t), 4.15-3.95
(2H, m), 3.65-3.45 (3H, m), 2.60-1.10 (30H, m), 0.86 (3H, s), 0.77 (3H,
S).

Preparation 58

15 [1-(tert- Butoxvcarb_onyl)- 3-azetidinylmethyvlltriphenylphosphonium

iodide

Following the procedure described in US 006100279A and starting
from 1-(tert-butoxycarbonyl)-3-azetidinemethanol (600 mg), the title
20 compound was obtained (1.10 g) as a white powder. ‘H-NMR (300
MHz, DMSO-ds, ppm from TMS): § 7.95-7.60 (15H, m), 4.10-3.90 (2H,
m), 3.75-3.60 (2H, m), 3.50-3.30 (2H, m), 3.10-2.90 (1H, m), 1.35 (9H, s).

Preparation 59

25

60-Hydroxymethvl-7a-hydroxyandrostane-3.17-dione (II-br)

To a stirred solution  of .3,3:17,17-bis(ethy1endioxy)—60c-

_ hydroxymethylandrostane-7-one (Prepn. 42) (2.00 g) in MeOH (100

30 mL) NaBH4 (270 mg) was added at 0 °C and the temperature was
raised to rt. After 1 h the mixture was quenched by addition of 5%
NaH:PO4 and extracted with CH2Cls. The combined organic extracts

were washed with brine, dried over Na2SO4 and evaporated to dryness.

The residue was dissolved in dioxane (25 mL) and 1N HCI (8 mL) was
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7a-Methoxyvmethvlandrostane-3.17-dione (II-bs)

10 .
Following the procedure described in Prepn. 15 and starting from
3,3:17,17-bis(ethylendioxy)-7a-hydroxymethylandrostane (Prepn. 34,
(2.00 g), the title compound II-bs was obtained in 70% yield. *H-NMR
(300 MHz, acetone-ds, ppm from TMS): § 3.30 (3H, s), 3.28 (2H, m),
15 2.53-0.75 (21H, m), 1.13 (3H, s), 0.90 (3H, s).

Preparation 61

7a-Methoxvandrostane-3,17-dione (II-bt)

20 Following the procedure described in Prepn. 15 and starting from

3,3:17,17-bis(ethylendioxy)-7a-hydroxyandrostane (Prepn. 35, 1.50 g),

the title compound II-bt was obtained in 68% yield. TH-NMR (300 MHz,

acetone-de, ppm from TMS): 6 3.35 (3H, s), 2.58-1.00 (21H, m), 0.96

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

25 ' |
Preparation 62

(Z) 3-1(S)-3-N-(9H-Fluoren-9-ylmethyl
hvdroxy-6-(E)-hydroxyiminoandrostane-3,17-dione (II-bu) and (E) 3-

30 [(S)-3-N-(9H-Fluoren-9-ylmethyl)pyrrolidinyljoxyimino-5a-hydroxy-6-

(E)-hydroxyiminoandrostane-3,17-dione (II-bv)
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The title compounds were obtained following the procedure described
in Example 1 and starting from 5a-hydroxy-6-(E)-
hydroxyiminoandrostane-3,17-dione (II-aq, Prepn. 27, 1.6 g) and 3-
(S)-pyrrolidinyloxyamine dihydrochloride (III-d, Prepn. 4, 840 mg). To

5 the crude product (1.8 g, ratio 55/45 of the E/Z isomers) and EtsN (1.4
ml) in CH:Cl: (18 ml) was added, under Nz at 0 °C, 9-
fluorenylmethoxycarbonyl chloride (1.2 g). After stirring overnight at
room temperature, water was added and the mixture extracted with
CH3Cls. The organic phase was washed with 5% NaHCOs3 dried over

10 Na2804 and evaporated to dryness. The residue was purified by flash
chromatography (SiO2; CH:Clo/acetone 85/15) to give (Z) 3-[(5)-3-N-
(9H-fluoren-9-ylmethyl)pyrrolidinyl]oxyimino-5a-hydroxy-6-(E)-
hydroxyiminoandrostane-3,17-dione (II-bu, 920 mg) and and (E) 3-[(5)-
3-N-(9H-fluoren-9-ylmethyl)pyrrolidinyl]oxyimino-5a-hydroxy-6-(E)-

15 hydroxyiminoandrostane-3,17-dione (II-bv, 930 mg). II-bu: 'H-NMR
(300 MHz, DMSO-ds, ppm from TMS): § 10.70 (1H, bs), 7.90-6.90 (9H,
m), 4.87 (1H, bs), 4.73 (1H, bs), 4.46-4.10 (2H, m), 3.35-3.10 (6H, m),
3.15 (1H, m), 3.00 (1H, m), 2.70-1.00 (17H, m), 0.84 (3H, s), 0.78 (3H,
s). II-bv: 'TH-NMR (300 MHz, DMSO-ds, ppm from TMS): § 10.60 (1H,

20 bs), 7.90-6.90 (9H, m), 4.86 (1H, bs), 4.73 (1H, bs), 4.46-4.10 (2H, m),
3.35-3.10 (6H, m), 3.15 (1H, m), 3.00 (1H, m), 2.70-1.00 (17H, m), 0.84
(3H, s), 0.78 (3H, s). |

Preparation 63 .

25 '
6-(E)-Hydroxyiminoandrost-4-ene-3.17-dione (II-bw)
A solution of 3,3:17,17-bis(ethylendioxy)-5a-hydroxy-6-(E)-
hydroxyiminoandrostane (Prepn. 27) (1.05 g) and pTSA - H20 (4.00 g)
30 _in acetone (100 mL) was stirred at room temperature for 5 h. The solu-

tion was neutralized by addition of 5% aqueous NaHCOs and acetone
was evaporated. The aqueous suspension was extracted with CHzClz (3
x). The combined organic extracts were washed with Hz0, dried over
N2a2S04 and evaporated to dryness. The residue was purified by flash
35 chromatography (SiOz, n-hexane/CHzClo/acetone 80/10/10) to give the
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title compound II-bw in 67% yield. IH-NMR (300 MHz, DMSO-ds, ppm
from TMS):  11.60 (1H, s), 5.90 (1H, s), 3.36 (1H, d), 2.60-1.15 (16H,
m), 1.08 (3H, s), 0.82 (3H, s)

Preparation 64

(RS) 3-Bromopyrrolidine hydrochloride

To a solution of (RS) 1-tert-butoxycarbonyl-3-pyrrolidinol (Prepn. 3)
(3.00 g) in THF (90 mL), triphenylphosphine (12.4 g) was added, then a
solution of CBrs (15.7 g) in THF (90 mL) was dropped and the mixture
stirred overnight at room temperature. The organic solvent was evapo-
rated and the residue was extracted with EtOAc (4 x50 mL). The com-
bined organic extracts were washed with H20, dried over Na:SO4 and
evaporated to dryness. The residue was purified by flash chromatogra-
phy (SiO2, cyclohexane/EtOAc 80/20) to give (RS) 1-tert-
butoxycarbonyl-3-bromopyrrolidine in 80% yield as yellow oil. 'H-NMR
(300 MHz, DMSO-ds, ppm from TMS): § 4.85 (1H, m), 3.70-3.59 (1H,
m), 3.55-2.10 (5H, m), 1.35 (9H, s).

The title compound was obtained in 75% yieid following the procedure
described in Prepn. 1. tH-NMR (300 MHz, DMSO-ds, ppm from TMS): §

'9.50 (2H, bb), 4.85 (1H, m), 3.70-3.59 (1H, m), 3.55-2.10 (5H, m).

Biological Results
To test the inhibition of the enzymatic activity of the Na*,K+-ATPase,
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 presence and in absence of the tested com-
pound (Mall F. et al., Biochem. Pharmacol., 1984, 33, 47; see Table 1).




wherein: 10Ais CH X, CN O, CR6.. CH=CH, CR6 CH2, CR7 XC=0, CR7 XC(=0)X ,
wherein the | eft end carbon aton1|n any, of t hese groups is at position 3
of the androstane ring; where: . X and X', which can be the sane
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Cl1- Co6 straight or branched al kyl; 1180 is H Cl-C6 straight or branched
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I-ai I-aj 33
I-ak . 41 I-al 1.3
I-am 0.21 I-an 0.58
I-ao 2.3 I-ap 0.38
I-aq 0.046 . I-ar 0.026
I-as 0.32 I-at 0.14
I-au 0.16. I-av ©0.016
I-aw 0.34 I-ax 0.26
I-ay 0.041 I-az 0.021
I-ba 0.22 I-bb 0.11 -
I-be 0.058 : I-bd 0.018
I-be 0.26 I-bf 7.6
I-bg 5.7 I-bh 0.012
1-bi 6.0 I-bj 0.48
I-bk 0.48 I-bl 92
I-bm 1.4 -I-bn 95
I-bo 21 I-bp 0.041
I-bq . 0.081 I-br 86
I-bs 1.9 ) I-bt 13
I-bu 0.11 I-bv 0.15
I-bw 0.039 I-bx 96
I-by 12 I-bz 94
I-ca 6.0 I-cb 0.089
I-ce 0.57 I-ed 0.038
I-ce 3.0 I-cf 4.0
I-cg 0.24 E I-ch 0.16
I-ci 0.33 I-cj 0.22
I-ck 021 ' I-cl 0.15
I-ecm 0.14 I-en 0.34
I-co - 0.024 I-cp 4.6
I-cq 0.96 o I-er 1.0
I-cs 0.013 ) I-ct 0.27
I-cu 2.6 ] I-ev 92
I-cw 11 I-cx 4.2
I-cy 4.2 I-cz 12
I-da 68 I-db 20
I-de 95 I-dd 24
I-de 0.39 ' I-df 0.36
I-dg 0.89 I-dh 0.83
I-di 0.21 I-dj 0.036

I-dk 0.0058 1-dl 0.17



when the bonds = linking the carbon atomin position 6 of the androstane
skeleton with R3 and the carbon atomin position 7 wwth R4 10are

i ndependently a double bond, R3 and R4, being R3 and R4 the sane or
different, are, 0, with the neaning of a keto group, N OR12, or cRi 3R14;
1112 is H, Cl1-C6 straight or branchedsal kyl group, optionally substituted
by one or nore hydroxy, nethoxy, ethoxy groups, or R12 is allyl 15or

propar gyl ; R13 and R14, which can be the sanme or different, are H,’

C -C6 straight or branched al kyl group, optionally substituted by one or
nore hydroxy, methoxy, -et hoxy or R13 and R14, whi ch can be the sane or
different, are ally[lablg bddeg¥idney NeteyelPasq Inbrinpiondaontddr R13 and R14
20t aken toget her forma cycl oaI kyl ene substl tuent R15 is H, Cl1-C6
strai ght or branched alk og_p onal Iy substitut ed by one gr, &R hydr oxy,
met hoxy, et hofgﬁy e Ri%ﬁ Ri7, which can be h[gpgarre orlnhqlﬂlgierent are
H Cl1-C6 stralagai*'?tp or br agtch "al kyI group, or d qptional Iy be
t aken 25togetﬁer with the nltrogen atomto forma heterocycllc group;

when the bondsdm |inking8the carbon atomin podiltion 6 of °t9he andr ost ane
skel et on V\nthIﬂB and the%Arbon atomin positi MP7 with R 8,;we
|ndependently 1 ngl e bong R3 and R4, which c be the sgie or different,
are H C -C6 § ¥ ai ght I nched al kyl group, I\ﬁbnyl et hyiyl , 30 COORILS5,
ON, CONRISRI7[ DRI, 0\102,1 NHCHO, NHCOCH3, CHENGOH, Spi r ogyes opr opane,

Spi rooxi r ane, d, re the ghkyl group can be optice@gd sy substsgt uted by one or
nore hydroxy, methoxy, ethoxy; R15, R16, and R17 are as above defi ned,

R18 is H CI-Cs straight or branched al kyl optionally substituted 35by one
or nore hydr ok@oremhg‘wcomph@m}s of thg inventipg passess positige snPEOPIRt or

?LanCh a![ kYkeaQER%éPaQrshWn% ﬁ@%llnﬁra‘?léﬂodmuélbﬁ iRandsthetize@@indaon 17 of
e androst ane, skel eton is an con

remai ni ng subBt§ ?Q@ﬁ%mﬁ OpQEWH(@gIHi ‘ngagZSélh ?t%%yr g‘g’er?l’?’é%nen t he
bond = in posahddmve low ﬁaudﬂy;hlee_abbmdemhdnapmmmm;m ohaf cemiated group; n
I's the nunmber (040k1d8%d farfiotdnicBeboiddl @ SIWAP&In0 or 1 or 2 or 3;

10 The compounds of the present invention show a higher efficacy and/or
a better therapeutic ratio and/or a longer duration of action compared |
to compound 22b ((EZ) 3-(2- aniinoethoxyimino)androstane-6 17-dione
hydrochloride) reported by S. De Munari et al in J. Med. Chem. 2003,
64, 3644-3654.

15
The activity of some compounds of general formula (I) on the above
mentioned tests was determined and the results are shown in the fol-
lowing Table 2. The inotropic activity is shown as maximum increase
" in contractile force (Emax measured as +dP/dTmax), dose inducing
20 maximum positive inotropic effect (EDmax), inotropic potency (EDso,

dose increasing +dP/dTmax by 80%); the toxicity, as the ratio between

lethal dose and inotropic potency, or safety ratio, (calculated for the

died animals); the maximum dose infused in the survived animals; the

duration of the inotropic effect as the decrease of the effect from the
25 EDmax measured 20 minutes after the end of the infusion.



R15, R16, and R17, when present in the sane conpound in different
positions, can be the sane or different, 10the synbolis an a or 13 single
bond or an E or Z diastereoi- soner when it is linked to a double bond,

the synbol = in positions 4, 5, 6, 7, and 17 is, independently, a single or
doubl e bond, and when it is a singlei@xocyclic bond in positions 6, 7, or
17, it can be an a or p single bond; 15with the foll ow ng provisos: '
when Ais CR7.. XC=0, or CR8.. XC=0OX, wherein R7 and R8 are hydrogen, X is
oxygen and X is O or NH, and when Ais CH X, wherein X is oxygen, the
symbol = in position 6 linking R3 is a single bond or when the symbol = in
pOSI tion 6 Ii nIﬁle2Rﬁldtﬁotﬁc(EIﬁfébt§n@Mdlé1Mel1ﬁ AvsdstloetymenGuisiebbpighe synbol
= in position 7 ||nk|ng R4 meani ng a double bond, or R4 is not OR18, with

][ gg_stsygtr)]gl :)P pOSI t I On %&I \pgxfrave ogs 1S|I:\:fal.llgll’oen (zvtell; %mutes; ngnesth% 1z%%mea plil J[ZQ?JI[‘IEIaJI[‘

tautoners, al . 'Enﬁe pos/sllnbl e sﬁlgaremmgrerq)ead?_, a@(geE | IQHET SeronPBL,l £al 1 Soners
and their mxtures, thghl et abol i t,&eand.hie eBlabohius precssers, the
pharmaceutical ly accepﬁa@m Salolisz 2. Conpounds #6¢ Or 8dsélig- t Boncihabda 1,

wherein R2 and R4 rep- 30resent H, the synbol RSy epfuesient &tieuygén, w th

t he neani ng of keto, nethylene, difluoronmethylene, hydroxyim no,

met hoxyi m no, I-ehen the syhbol s426 i n PWsi ti0dA 6 IMdnki ng“4R3 and ¥ n posi tion
17 represent asgdoubl e bepd, wh15I3e t heg7ot hewssymhl s =28€presend singl e
bonds, and 148 , A

109 8.82 221 0/4 - nd 25.0 16
I-au 164 23.3 110 0/4 nd 50.3 58
I-av 144 4.30 149 0/3 nd 6.3 100
I-az 244 18.4 669  0/3 nd 25.2 20
I-bb 147 6.39 370  0/3 nd 6.5 29
I-be 183 5.08 189  0/3 nd 6.3 28
I-bh 173 3.80 191 0/3 nd 6.4 63
I-bp 226 1.80 037  4/4 36 4.3 100
I-bq 380 3.72 059  3/3 32 87
I-cl 187 6.34 334 0/3 nd 6.4 7
I-dp 358 43.6 392 2/2 49 148
digoxin 158 065 . 029 10/10 4.0 1.16 100
compd 22b 182 5.74 1.82  7/8 226 32.1 100

As reported in Table 2, the compounds showed positive inotropic effects
5. with higher safety ratios than those displayed by digoxin and compd
22b. In fact the safety ratios (lethal dose/EDso ratios) were either
higher or even not determinable, when no animals died; noteworthy,
for some compounds a lower percentage of animals died in comparison
_ to digoxin and compd 22b. Further, some compounds showed prolonged
10 action as shown by the persistence of the inotropic effect after stopping
the infusion (% decrease from Emax after 20 min from the end of the in-
fusion). When no animal died, higher doses were not tested since the
maximum increases in contractile force were comparable or higher to
those displayed by digoxin and compd 22b.
15



t he synbol represents (R-3-pyrrolidinyloxy)imno, (S-3-
pyrrolidinyloxy)imno, (RS 3- pyrrolidinyl-oxy)imno,3- .
azetidi nyl oxyimno,3a- [3-(S)-p yrrolidinylthio],3a-[3-(R)- _
pyrrolidinylthiol , 3a- [3-(RS)-pyrrolidinylthio] , 3a- [2- (pyrrolidin-
3-(R - 5yl)- (2-vinyl] , 3a- [2-(pgrrolidin- 3- (S) -(2) ,
3a-[2-(azeticlin- 3-yl)- (Z)-vinyl], 3ad2-(piperidin-4-yl)-(2Z)-vinyl],
their tautomers, all the possible stereoisoners, Z and E isoners, optical
isoners and their mxtures, their netabolites and the netabolic precursors,
the pharnaceutically acceptable salts. 10 3. Conpounds according to claim1,
wher ?hnl R2 anpufther @Pt@%ﬁﬂbn%éﬁ* dﬁl@tﬁ)%irﬂfoictilaﬁ dfehe esmipbands bf thoxye-
a-nmet hyl, a-carbanmoyl .. a- net hoxycarhaony. - et
a- ( 2- hydr oxyef Ilf‘,vgléﬁ-l?r’ét“he(g%f-enﬁé%ﬁﬁﬁfIa,nraaé-hr‘ﬁs ?ragg(lwgz_%ﬁgr’%t}lgrﬁ,%}}erg_ et hynyl ,
1ﬁ- hy_dL oxy, Lﬁ?ﬂi xoprtelof tie-metahalisim phthelcpm anteesh rab sPatosyied whil e
the other sy M SprakePTRSARY, 9hlG! ¥chHidSn tB8¥ahhe 2851296/ grams; vi-

R- 3- pyrrolidi nyl ox 1,no, (S-3- i gi [ - 3- i di -
ol LB B A i
“pyrrolidinyl t tten] ndmifd- {dRrepymatiohi dbmy¥D hireiregerted 3n (Rg)parison with
20pyrrolidi nyg&?g@bﬁ@ghi&%i éﬂﬁ(&s&%!n%’l&ély?’m@@boi%éd Widin3® miites.
(PYrrolidin- 3- -y1l)- 23 , 3a- [2- (azetidin-3-yl) - (2)-vinyl] , 3a-
[2- (piperidin-4-yl1)-(2Z)-vinyl], their tautoners, all the possible
stereoi soners, Z and E isoners, optical isoners and their m xtures, their

rzrggalb? d tes and the net ab‘i"abfé Qfﬁg&ﬁo%ﬁgﬁ’intﬁ% hgggfogg&%uti cal ly acceptabl e
a :

Example N° % of compound metabolized after 60
minutes
I-am 12
I-an 21
I-be 42
I-bp 8
I-bw ) 24
I-cg - i - 28
I-cj .20
I-cs 5
1-db 25
I-dk 5
compound 22b 95

The compounds of the present invention possess also antihypertensive
activity, as taught by P. Ferrari et al., in Cardiovascular Drug Reviews,

15 1999, 17, 39-57, who demonstrated that compounds affecting Na*,K*-
ATPase can lower blood pressure in models of hypertension.

The ability of these compounds to lower blood pressure was tested by
using an animal model with induced hypertension, in particular, rats

20 made hypertensive by chronic infusion of ouabain, according to Ferrari
P., et al. J. Pharm. Exp. Ther. 1998, 285, 83-94.

The procedure adopted to test the antihypertensive activity of the com-

pounds on the above mentioned model was the following: systolic blood

pressure (SBP) and heart rate (HR) were measured by an indirect tail- -
25 cuff method. The blood pressure lowering effect was measured in hy-



4. Conpounds according to claim1, wherein R2 represents hydroxy, the synbol
R4 represents H, the synbol R3 represents oxygen, with the neani ng of keto,
nmet hyl ene, difl uoronet hyl ene, hydroxyi m no, neth- 30oxyi m no, when'the
. synbols = in position 6 linking R3 and in position 17 represent double
bonds, while the other synbols = reprd@asent sin- 149 gle bonds, and the
synbol = A Er represents (R 3-pyrrolidinyl- oxy)imno,
(S-3-pyrrolidinyloxy)imno, (RS-3-pyrrolidinyl-oxy)imno, 3-
azetidinyl oxyimno,3a- [3-(S)-pyrrolidinylthio],3a-[3-(R)-
pyrrolidinylthio] , 3a-[3-(RS) -pyrrolidinylthio] , 3a- [2-(pyrrolidin-
3-(R) | i S %' ) pertér@ive oﬁ_(%’r_ﬂa}ih%seniﬁﬁre Hads. 'I(}m/(:fdrﬂldedid;lsuapel(cﬁ)l inyN¥tho- ( Z)
- Vi ny , 3a- - tidin- 3- - Vi E
3al2- (pi peri a‘feﬁn%é(%i(;%v/ Y)Z)“-'absl %%?I%I,u%‘%éla rda UFoihs; dose of 19 Hggﬁé%%". BYe
st er eoi somer smolthafut feur seeekssSBEANEHR wesermrensurrfl whekl FQus &5, their
rrelt tabol | B &3 fé%ql thBerdmhizhe! The REAPHFISOH Sre bﬁ%ﬂh&s{eﬁ&ﬁ%ﬁa@@(ﬂ)& raﬁﬁ)ﬁpé abl e
sal ts. : oun according to, clai erei r eRr ydr oxy,
he. syiibol o AT BiRcRBr o Yh S, (rEnftols b et ohty WY SRgRbEL O
a- carbanoyl, @bbetwokyssshowylin tehfplivwinys Tableyd, trantrmenixyifdt fgpm-
a-nitroxy, a-jordw L)P%@%r_eé’érﬁtilﬁwgﬁéiontlgﬁeﬁsy pROblood pressure of OS rats

(170 mm Hg) to almost the level of control rats (150 mm Hg).

Table 4. Systolic blood pressure fall in hypertensive ouabain-sensitive

10 rats (os rats)
EXAMPLE n° RATS SBP SBP SBP HR -~ HR
mm Hg . - mm Hg -% beats/min. % beats/min
Comp. I-db 8 153.0 17.0 10.3 387 +6.6
OS rats 8 170.0 - - 368 -

Control 8 150.0 - - : 376 -



15in position 17 represents a double bond while the other synmbols = A"
represent single bonds, and the synbol 13represents (R-3- p
yrrolidinyloxy)imno, (S3 - pyrrolidinyl- oxy)imno, (RS- 3-p
yrrolidinyl- oxy)imno, 3-azetidinyloxyimno, 3a-[3-(9)- pyrrolldlnylthlo]
,3a-[3-(R)- pyrrolidinylthio], 3a-[3t4RS)-pyrroliclinylthio], 3a-
[2-(pyrrolidin-3-(R - 20 y1)- (2)-vinyl], 3a- [2-(pyrro|idin- 3- (95)-vyl)
-(2) -vinyl] , 3a- [2-(azetidin- 3-yl)- (Z2)-vinyll , 3a- '
[2-(piperidin-4-y1)-(2)-yinyil, their tautoners, all the pOSSIb|e

stereoi somers, Z and E isoners, optical isoners and their m xtures, their
net abol ites and the netabolic precur €0/ AIMS he pharnmaceutically acceptable
salts. 25 6. Conpounds according to claim1l, wherein R2 and R3 represent H,
the synbol R4 represents oxygen, with the nmeaning of keto, methylene,

di f 1 uor omet hylene, Cérprowxds ¢ﬁfnUnulﬁe(Ihoxy| m no, when the symbols = in
position 7 linking R4 and in position 17 represent a doubl e bond, 30while
the other synbols = represent single bonds, and the synbol 150 -
represénts(R—B pyrrolidinyloxy)imno, (S-3- p yrrolldlgyloxy)lnlno (RS-
-pyrrolidinyloxy)inmno, 3- a zetidinyloxyinmn no, 3af3
[3-(S)-pyrrolidinylthio] ,3a-[3-(R)-pyrrolidirylfthio], 3a- [3-(RS)-
pyrrolidinylthio], 3a- [2 (pyrrolidin- 3-(F Z) - vinyl] , 3a- [2-
(pyrrolidin- 3- (S) y1l)- (2) ,~Vvinyl] | din- 3 -yl) -~
(Z2)-vinyl] , 3a- [2- plperléﬁﬁﬁr4 y] §,“their tautoners, all the
possi bl e stere0|soners ZRINd E |i sone ¢alH i somers and their

m xtures, their met abol i t es el 24 .

pharnaceutically acceptable safts.” 10 74;‘unpounds accordlng to claiml,
wherein R2 and R3 represent H, the synbol =25 represents a-hydroxy,

a- net hyl, a-carbanoyl, anethoxycarbonyl, a-hydroxynethyl, a-nmethoxynethyl,
a-nitroxy, afornylam no, a-ethynyl, P—h}droxy, 13-nethy|, 13- car bamoyl, 15
met hoxycar bonyl , 13- hydroxynet hyl, |3-nmethoxynethyl, 13-nitroxy, 13- :

f or nyl am no, W%e fynyl, the synbol = in position 17 represents a double
bond while the o er synbols = represent S|ngle bonds, and
- 10 : is CHwX, =N~ O, CH=CH w, CRé » CHg,

CR™ mw XC=O, CR" XC(—O)X', wherein the left end carbon atom in any.
of these groups is at pbsition 3 of the androstane ring; -
where: _

X and X', which can be the same or different, are O, S(O)x or

15 NRé; _

RS is hydrogen or hydroxy;

R7 is H, C;-Cs straight or branched alkyl;
R8 is H, C:-Cs straight or branched alkyl,
x 1s the number O or 1 or 2; :

20 B is a Ci-Cq4 straight or branched alkylene or can be a single
bond so that the A is directly linked to the nitrogen-containing hetero-
cycle;

Y is CHs, oxygen, sulphur or NR!, and when two R! are present
at the same time they can be the same or different;

25 Rlis H, Cl-Ce-straight or branched alkyl, optionally substituted
by one or more hydroxy, methoxy, ethoxy, or R! is phenyl(C:-
Cy)straight or branched alkyl or C(=NR°)NHR!?;

R? and R19, which can be the same or different, are H, Ci1-Ce

straight or branched alkyl group, or R® and R can be taken together



,A " the synbol 13represents (R- 3 -pyrrolidinyloxy)imno, (S 3 -
pyrrolidinyl-oxy)imno, (RS- 3-pyrrolidinyloxy)imno,3- 20

azetidinyl oxyimno, 3a- [3-(S)-pyrrolidinylthio] ,3a-[3-(R)-
pyrrolidinylthio] , 3a-[3-(RS) - p yrrolidinylthio] , 3a- [2- (pyrrolidin-
3- (R - yl) - (- vinyl] , 3a- [2 ifepyrrolidin- 3-(S) - yl) - (2) -vinyl]
, 3a- [2 - (az etidin- 3 -yl)- (2)-vinyl], 3a-

[ 2-(piperidin-4-y1)-(2)-vinyl], their tautonmers, all the possi bI e

stereoi sonmers, Z and E isoners, optical isoners and their m x 25tures,
their netabolites and the netabolic precursors, the pharmaceu- tically
accept abl e salfith t}ﬁa nmagmua&ﬁnﬁwdrdimguamdmmmﬁon \wh@n efonfolth aapr esent s

0 o et SRR ORISR BN ed Sare b ¥0lsa R o SRR ERE HT Y AEN, ol 1

t he 30-neani nj aroxyiomino
symbol = in pbsist bok- memibakg Jgnmnp@ndalln cp@tsmmngramh% ¢t@§@a1tp§1 ge- doubl e

g;%o}ﬂfple:ofe; gnt gﬁdgﬁfmﬁblﬁtﬁbﬁp toﬁﬁ@lﬁﬁé%ﬂbxﬁgeﬁgblﬂ BORdS nit2bgen; 151 the
yr

pyrrol i%di nyl oxy)i n’c§3I(IFé dS Sbﬂ?ﬂg}g%/‘?rg?%@e {i?lﬁ@ 230R,

azeti di nyl oxyi m noRBds H,3°(-6} spyighdl qrd:m;abltlebﬂ eljkygalthl(aﬁ)' substituted

pyr 1ol 1 Ayl g bhe o3iorb PSRy, hoky kR i Blis Byl b2kl 1 i - (R)-
5yl) - (2)- f p_yrro |1 di (2). .-vin , 3(x-
[2-(a zetidin- (Z)Wb?whﬁf é&z—(;h glil‘ﬁcarbg?%)atezl)nw jipn &

tautonmers, al bnﬂhﬁtmskdlét@nsxtrﬁhd?ﬂ snheiscarboardom insprwiie 7om1th&ﬁl i soners

and thejr m XbH ﬁlsdeggﬁgérgﬁl %éb@gﬁgﬂ rga;ﬁtxounggqi%do CEHE SRS the

phar maceuti cal Ty ac accordi n8 | ai m 1,
wherein R2 repr éis%‘me@t,hgm d},leth the meaning of 2 keto group, N 2,

CR13R14

R12 is H, C;-Ce straight or branched alkyl group, optionally sub-

stituted by one or more hydroxy, methoxy, ethoxy groups, or R12 is allyl
15 or propargyl; :

R13 and R!4, which can be the same or different, are H C:-Ce
straight or branched alkyl group, optionally subst1tuted by one or more
hydroxy, methoxy, ethoxy, or R!3 and R4, wh1ch can be the same or dif-
ferent, are allyl, propargyl, F, COOR1!5, CN, CONR!6R!7, or R1% and R4

20 taken together form a cycloalkylene substituent;

R15 is H, C;-Cs straight or branched alkyl, optionally substituted
by one or more hydroxy, methoxy, ethoxy;

R16 and R17, which can be the same or different, are H, Ci-Cs
straight or branched alkyl group, or R16 and R17 can optionally be taken

25 together with the nitrogen atom to form a heterocyclic group;

when the bonds == linking the carbon atom in position 6 of the
androstane skeleton with R3 and the carbon atom in position 7 with R4
are independently single bonds, R3 and R4, which can be the same or
different, are H, C;-Cs straight or branched alkyl group, vinyl, ethynyl,

30 COOR15, CN, CONRI6R!7, OR!%, ONO;, NHCHO, NHCOCHSj,,
CH=N ~ OH, spirocyclopropane, spirooxirane, where the alkyl group
can be optionally substituted by one or more hydroxy, methoxy, ethoxy;

R15, R16, and R!7 are as above defined, -

R18 is H, C;-Cs straight or branched alkyl optionally substituted

35 by one or more hydroxy, methoxy, ethoxy; ' '



the synbols R3 represent H, the synbol R4 represents a-hydroxy, a-nethyl,

a- car banoyl, a-nethoxycarbonyl, oc-hydroxynethyl, anethoxynethyl,

a-nitroxy, a-fornylam.no, a-ethynyl, 13-nethyl, 13- 15 carbanoyl,

p- met hoxycar bonyl , 13- hydroxynet hyl, 13-net hoxynethyl, 3nitroxy,

13-fornylami no, p-ethynyl, the synboks7= in position 17 represents a double -

bond while the other synbols = represent single RLN (r)Y bonds, and '

t hesynmbol nrepresents(R-3- p yrrolidinyloxy)imno, (S - 3-

pyrrolidinyloxy)imno, (RS- 3-pyrrolidinyl- 20 oxy)im no,

3-azetidinyl oxyimno, 30c- [3-(S)-pyrrolidinylthio] ,3a-[3-(R)-

sz/rEoI I di Inyljl_t hi g ,(R8C§H,[(3r-(236 I%‘&_)aigllﬁ ol breholyéd lai(llq]l grodg-or C»-Cs acyl
-(pyrrolidin-3- - 3 -Min . 3az - idi B33 -yl) -

(2) -vinyl] ,S%8P ‘fF’qz‘?n ﬁ‘lz b i n-lxﬁoﬁif}"—n %E%f?tv*%en%l?(‘%g@&? &elg,ﬁon(‘??‘l Y

[ 2- (pi peri di nsihglel podpndi aylal conspenenceatheperngining [subpiétysss dnHos-

st er eoi SOMEr Syijnd 13Nd I A5@MBNS noPBhéseat wHedMHeShaHid =+-hgi poditivn 1725t ures, .

their netabolites i’:\nl()j t he. éﬁ}abollc gr cyrsors, the pharmaceu- tically

accept abl e saptd@uble bondiwithahesaeaHE Q‘g@gﬁ’%‘? A% claim 1, wherein R2

represents hydroxyn id the symbet 8 oR3 arlod; represent H, the synmbol = in

position 17 30reprgsent, @mg(%g Pgpd 3l e the other synbols = represent
single 152 bonds, an_g tﬁgs% B%Itﬁr(grpreser?t S<R-%ﬁ p yrrolidi ngl.gx(}(}ém no,
1

(S-3-pyrrolidi nyl 0% Bif. isid REswhenspresent 4y A sagg ¢ PRpoHBY 1 r-
3-azeti di nyl oyt positionQaahIe(the-spyie @ difflepsrits hi ol |, 3a-[ 3- (R) -

pyrroljdinylthid , ;3cG- - - ra0L:l di I " < olidin- 3
PTR CHE ) 1" 2y UG 1, T py @S| HoAT b8 ap 7 sl
[ 2- (azeti cl i ns@myn WwhepZ} is/limked to @dopbleyongder i di n-4-y1)-(2)-vinyl], their
tagt?hrrers, _allt thet}&?ssﬁﬁwle%tigrrﬁgim,?,6ﬁ7aaddﬁgiils,qmiaéﬁendmmycal i somer s
an eir mxtures, e t abol {tes _and the. netabol ig. pr S , the
phar maceut i caﬂnsg?%@ﬁé%flh{ﬂ gg%(glqlbd. W n11f_1s&)%1g%8§oc Eﬁ%ﬁaﬁﬁgﬁt%‘{% aim1,
wherein R2 r epives &nfsoH] 7, tihears herbol s o B siregde berdit s a- hydr oxynet hyl, and R4
repr esgﬁts a- hydr O%Yth%e@fl&wi%vﬁag: synbol = in position 17 represents a
r

doubl d while t h = Lhale b , h
sout ¢"bona w1 o (e ANSTCRIINCLS - rSBhess SO0l £ B8

pyrrol i di nyl oxyg hytdrsgeRX- isSoxygygnraoid Hi sy0-ax)H, ndoywBen Ais CHw~ X,

wherein X is oxygen, the symbol == in position 6 linking R3 is a single
bond or when the symbol == in position 6 linking R3 is a double bond
20 - R*is not oxygen, with the symbol === in position 7 linking R* meaning

a  double bond, or R*is not OR18, with the symbol == in position 7 link-
ing R4 meaning a single bond, |
that at least one of R2, R3 and R4 in the same structure is not
hydrogen; ' '
25 their tautomers, all the possible stereoisomers, Z and E isomers,
optical isomers and their mixtures, their metabolites and the metabolic
precursors, the pharmaceutically acceptable salts.

2. Compounds according to claim 1, wherein R2? and R* rep-

30 resent H, the symbol R3 represents oxygen, with the meaning of keto,
methylene, difluoromethylene, hydroxyimino, methoxyimino, when the

symbols == in position 6 linking R3 and in position 17 represent a

double bond, while the other symbols == represent single bonds, and



azetidinyl oxyim.no, 3a-[3-(S)-pyrrolidinylthiol,3al3-(R)- pyrrolidinylthid ,
3a- [3- (RS)-pyrrolidinylthio] , 3a- [2- (pyrrolidin- 3- (R .- yl)-
(Z2)-vinyll , 3a- [2-(pyrrolidin- 3-(S)-yl)-(2)-vinyl] , 3a- [2-(az e t|d|n-
3-yl)- 20 (2)-vinyl], 3a-[2-(piperidin-4-y1)-(2Z2)-vinyll, their tautoners,
all the possible stereoisoners, Z ant48E i soners, optical isonmers and their
m xtures, their netabolites and the netabolic precursors, the
pharmaceutically acceptable salts. 2512. Conpounds according to claim1,
sel ected fromthe group con- sisting of: EZ 3- (R 3- p
yrrolidinyl oxy)imno- 6- nethyleneandro stane- 17-one, EZ 3- (S
3- pyrrolldlnyloxy)lnlno 6 hyl eneandr ost ane- 17-one, EZ 3- (RS- 3-p
yrrolldlnyloxy)lnlno- h$%/bé%’ne androst ane- 17-one, 30EZ 3- (3- a ze
&N

tidinyl d t {-

- :oylr r)cl)l ?)cz(l?“n;r: mb§ t hyl ener}ﬁhgel%gg?agfi 31 gﬁgln:g'g&y)'%%m( % 3-

g R) - : gy E rR gl) i di pyﬂrfhgm]yleﬁémw ene)’%ynﬂRSét aymohdmybney)lmlm '

a- PYLzdidi &B}éﬁ r@% et FohithAyehib - one, $@d3 [(R)-
(pyrrolidin- t

3a-[2-(pyrrol P?fﬁrgﬁ@“(’)% %i%( (ﬂé#%ﬂrog Wﬁﬁw]g é@ﬂg(os q g“l%z%g

3a- [ 2- (sazet i cyDHZBvin)L, (36 wﬁpyytqluﬁnﬁ@hyﬂ)eﬁiémlbs&aﬁk(@ﬂm3 yD-

53a- [ 2- (pi per | l&ngn@géﬁl \éh'ai/ﬁ!-hhﬁ) @tﬁﬁ%ﬂnﬁﬁ'ﬂfﬁﬁbﬁﬁﬁs 1t gepognd the

correspondi ng or onet Hyl ene QXyl mn met hoxyi m no
derivatives; &kl %SEGREQSWW%I angyF ob‘@?‘)‘llerru%m@L IPRIDENPI aa-‘h‘grtg‘éltrarﬁéx 17- one,
EZ 3-(S-3- |Oyrtlf&1elsdt}{leylL et botitae and- thiet ihytaiotit getanserks/ the@hatfibdeu-

3-(RS-3-pyrro nyl 0x 6a- net hyl andr ost ane- 17-one, EZ
3-(3-azetidi ny‘fjg1I1 Yl eﬁ%ﬁlg‘saﬁr& hyl andr ost ane- 17- one,

3a-[3-166) - pyrroli d| nyl t hi o] - 6a- met hyl andr ost ane- 17- one, _
- 3. Compounds according to claim 1, wherein R? and R4 represent H,

the symbol R3 represents o-hydroxy, o-methyl, a-carbamoyl, o-
methoxycarbonyl, «-hydroxymethyl, a-(2-hydroxyethyl), o-methoxy-
methyl, o-nitroxy, a-formylamino, o-ethynyl, B-hydroxy, the.symbol
15 = in posmon 17 represents a double bond while the other symbols

Ry
_A

== represent single bonds, and the symbol m B represents
(R-'3-pyrr_olidinyloxy)imino, (S-3-pyrrolidinyloxy)imino, (RS-3-
pyrrolidinyl-oxy)imino, 3-azetidinyloxyimino, 3o-[3-(S)-
pyrrolidinylthio] ,30-[3-(R)-pyrrolidinylthiol, 3a-[3-(RS)-
20 pyrrolidinylthio], 3a-[2-(pyrrolidin-3-(R)-yD-(Z)-vinyll, Bo-[2-
(pyrrolidin-3-(8)-yD-(Z)-vinyl], 3a-[2-(azetidin-8-yD-(Z)-vinyl]l, 3o-[2-
(piperidin-4-yD)-(Z)-vinyl], their tautomers, all the possible stereoisom-
| ers, Z and E isomers, optical isomers and their mixtures, their metabo-
_ lites and the metabolic precursors, the pharmaceutically acceptable

25 salts. '

4. -~ Compounds according to claim 1, wherein R? represents hydroxy,
the symbol R* represents H, the symbol R3 represents oxygen, with the
meaning of keto, methylene, difluoromethylene, hydroxyimino, meth-
30 oxyimino, when‘the symbols == in position 6 linking R?® and in position
17 represent double bonds, while the other symbols == represent sin-



3a- [3-(R) -pyrrolidinylthio]-6a-nethyl androst ane- 17- one,
3a-[3-(RS)-pyrrolidinylthio]-6a-nethyl androstane-17-one,
153a-[2-(pyrrolidin-3-(R)-yl)-(2)-vinyll-6a-nethyl androstane-17-one, 3a-
[2-(pyrrolidin-3-(S)-yl)-(2)-vinyl]-6a-nethyl androstane-17-one,

. 3a-[2-(azetidin-3-yl)-(2)-vinyl]-6a-pgst hyl andr ost ane-17- one,
3a-[2-(piperidin-4-yl)-(2Z)-vinyl]-6a-nethyl androstane-17-one, and the
correspondi ng 6a- hydroxy, 6a-carbanoyl, 6a-nethoxycarbonyl,

206a- hydr oxynet hyl , 6a-(2- hydroxyet hyl ), 6a-net hoxynet hyl, 6a- nitroxy,
6a-f ornyl am no, 6a-ethynyl, 6l3-hydroxy derivatives; EZ
3-(R—3-pyrro|idiny|oxy)inino-5a-hydrq%$ y 6- met hyl eneandr ost an-17- one,

EZ 3-(S- 3 pyrrolidinyloxy)inino 5arRmNd xy 6 nmet hyl eneandr ost an- 17- 250ne

EZ 3- (RS- 3- pyrrolldnl -5a- A 6- et h d 17
52(3- amet | o MR M. e, FBPTcy- 6 et byl GREFREN B LRI T OGRTL
28 g a[ FS( (S??) pydiiy)imdiom(Stﬁlpﬂi'e]Bdl;ﬂyyﬂayﬁmym6 mwmmegx@mamz -b ge
p i 0] -5¢ eandr o
3a-[3-(RS) - y%%%ﬁhggbk?¥ﬁ%g 3 % %ﬁ&?é&netﬁﬁﬁgﬁ%ﬁp rosta%%%? %neonga-
[ 2- (pyrrolldlhygmbﬂyl (Z }P5§$H9HBQQ§M6 ﬁ%t%@ﬂ%ﬁ%%ﬂﬂ#% knel7- one,

321[72 (spyr r ol {1i(7)-BirkyH) MD%(@}rdeﬁkyB}(S%@meﬁvm} 63ari2-tydeeidaaBabst ane-
one,

3a-[2- (azet| d@ Vé“%}‘l)?"i‘i% Ripgyidin %a‘{”n(zdr 1n¥/1]’ thel Raqtglﬁlggﬁcﬁuog}% GRe17- one,
3a- [ 2- ( pi peri siible 4teyedis¢mprayizpngd- Eazshlyxars;m@ahﬁqmrén@adndh@gﬂaﬁé 17- one,
Sand the corr gaReNd & nfta¥dlited ndlidf thé th ooty lppe@irsbrsh YK @kitiiassu-and
6- nethoxylnln qfrlva Lues;
tically acceptable ‘salts.
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5. Compounds according to claim 1, wherein R2 represents hydroxy,
the symbols R¢ represent H, the symbol R3? represents a-hydroxy, o
methyl, «a-carbamoyl, a-methoxycarbonyl, o-hydroxy-methyl, o-

methoxymethyl, o-nitroxy, a-formylamino, a-ethynyl, the symbol ==

15 _ in position 17 represents a double bond while the other symbols ==
| R
A

B/
m represents (R-3-

represent single bonds, and the symbol
pyrrolidinyloXy)imino, (S-3-pyrrolidinyl—oxy)imino, (RS-3-pyrrolidinyl-
oxy)imino, 3-azetidinyloxyimino, 3a-[3-(S)-pyrrolidinylthiol ,30L"[3j_(R)'
pyrrolidinylthiol, 3o-[3-(RS)-pyrrolidinylthiol, 8a-[2-(pyrrolidin-3-(R)-
20 yD-(Z)-vinyll, 3o [2-(pyrrolidin-3-(S)-yD-(Z)-vinyll, 3o-[2-(azetidin-3-yl)-
(Z)-vinyll, 3a-[2-(piperidin-4-y1)-(Z)-vinyl], their tautomers, all the pos-
sible stereoisomers, Z and E isomers, optical isomers and their mix-
tures, their metabolites and the metabolic precursors, the pharmaceu-
tically acceptable salts. '
25
6. Compounds according to claim 1, wherein R? and R? represent H,
the symbol R4 represents oxygen, with the meaning of keto, methylene,
| difluoromethylene, hydroxyimino, methoxyimino, when the symbols
== in position 7 linking R* and in position 17 represent a double bond,
30 while the other symbols == represent single bonds, and the symbol



3- (R—3-pyrro|idinyloxy)inino-5a-hydroxy-6a-nethy+androstan-17- one, EZ
-(S-3-pyrrolidinyl oxy)i m no-5a-hydr oxy- 6a- net hyl andr ost an-17- 10one, EZ°
- (RS- 3-pyrrolidinyl oxy)i m no-5a- hydr oxy- 6a- net hyl androst an-17- one, EZ
- (3-azeti di nyl oxyi m no) - 5a- hydr oxy- 6a- net hyl andr ost an- 17- one, '
3a-[3-(S)-pyrrolidinylthiol-5a-hydroxp- 6a- met hylandr ost ane-17-one,
153a-[3411) - pyrrol i di nyl t hi o1- 5a- hydr oxy- 6a- net hyl andr ost ane- 17- one,
3a-[3-(RS)-pyrrolidinylthid-5a-hydroxy-6a-mnmet hyl andr ost ane-17-one, 3a-
[2-(pyrrolidin-3-(R)-yl)-(2Z)-vinyll-50c-hydroxy-6a-net hyl andr ost anel7- one,
3a-[ 2- (pyrrolidin-3-(S)-y1)-(Z)-vinyl]-5a-hydroxy-6a-nethy|androstane-
2017- one,
3a-[ 2- (azetldR?'hl ) (Z) vi ny11- 5a- hydr oxy- 6a- net hyl andr ost ane- 17- one,

3a-[ 2- (pi peri di Z 5a-h h t 7- ,
25and t he correspondlng(6; ??9%&#6 0 Xg:ﬁgyﬂgﬁaléh%§ﬂ%$5{82-aqg59 one
hydr oxynet hy| pyralidietyhooyyimeinhy (RS- BaAyrmhdmyloxminﬂD@ rﬁflaaémldmylménhy nyl

g;r IBV?tSI- ge;yr Jricgl I% f[ﬁy@ B}&fxfoﬂd&lﬁylﬂi’ibpxﬁw [F(RPp ;rﬁasﬁumans]aggc&%ms) 17- one,
3-(RS-3-pyrr oPYla'PHSW’é( é)f‘)‘%ﬁm no- %“n@@%%’hé gqgit‘/i 7"”E9F]rg E%SOE&

3-(3- azetldlnﬁb@mﬂuhnﬂb&ﬁEﬂhﬁbhyhﬁmeaﬁddﬁéaanuﬁﬁébmb(Z)vuud] 3a-[2-
3a-[3-(S)-pyr I(pg*)élg Jf%"? (g} 3 gr}}m?tt reﬁ% E%tﬂpﬂlééo&ﬂﬂe stereoisom-

3a-[3-(R) - pyr eneandr gst ane
3a-[3- (RS) - py?ﬁoﬁuﬁm Fiisomens, Ppﬁ@&lﬁy@@ﬁ@mﬂ 6%%1aﬁlélxwean®elr metabo-

353a- [ 2- (pyr rthsdhﬂd&h(eRirreYéB(ﬂ{chrécuﬁsb&]; Thergihay heieanichlbs maceptdbleone, 155
_ salts.
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7. Compounds according to claim 1, wherein R? and R3 represent H,
the symbol R4 represents o-hydroxy, o-methyl, a-carbamoyl, «-
methoxycarbonyl, a-hydroxymethyl, o-methoxymethyl, o-nitroxy, o-
formylamino, o-ethynyl, B-hydroxy, P-methyl, p-carbamoyl, B-

15 methoxycarbonyl, B-hydroxymethyl, B-methoxymethyl, -B-nitroxy, p-

formylamino, B-ethynyl, the symbol == in position 17 represents a

double bond while the other symbols == represent single bonds, and

WNy#Y
A

the symbol m B represents (R-3-pyrrolidinyloxy)imino, (S-3-
pyrrolidinyl-oxy)imino, (RS-3-pyrrolidinyloxy)imino, 3-

20 azetidinyloxyimino, 30-[3-(S)-pyrrolidinylthio] ,30-[3-(R)-
pyrrolidinylthiol, 3a-[3-(RS)-pyrrolidinylthiol, 3o [2-(pyrrolidin-3-(R)-
yD-(Z)-vinyll, 3a-[2-(pyrrolidin-3-(8)-yD-(Z)-vinyl], 3o-[2-(azetidin-3-yl)-
(Z)-vinyl], 3a-[2-(piperidin-4-y1)-(Z)-vinyl], their tautomers, all the pos-
sible stereoisomers, Z and E isomers, optical isomers and their mix-

25 tures, their metabolites and the metabolic precursors, the pharmaceu-
tically acceptable salts.

8. Compdunds according to claim 1, wherein R? represents hydroxy,

the symbols R3 represent H, the symbol R4 represents oxygen, with the

30 meaning of keto, methylene, hydroxyimino, methoxyimino, when the
- symbol == in position 7 linking R* and in position 17 represents a
double bond while the other symbols == represent single bonds, and



“3a-[2-(pyrrolidin-3-(S)-yl)-(2Z)-vinyl]-7-nmethyl eneandr ost ane-17-one,
3a-[2-(azetidin-3-yl)-(2)-vinyl]-7-nmethyl eneandr ost ane- 17- one,
3a-[2-(piperidin-4-yl)-(2)-vinyl]-7-nethyl eneandrostane-17-one, and the
correspondi ng 7-oxo, 7-difluoromethylene, 7-hydroxyimno and

57- met hoxyi m no derivatives; EZ 151 -
3-(R-3-pyrrolidinyl oxy)imno-7a-net hyl androstan-17-one, EZ
3-(S-3-pyrrolidinyl oxy)im no-7a-net hyl androst an-17-one, EZ

3- (RS- 3-pyrrolidinyloxy)in no-7a-nethyl androst an-17-one, EZ
3-(3-azetidi nyl oxyi mino)- 7a-met hyl andr ost an- 17- one,
103a-[3-(S)-pyrrolidi nyI tﬂh)kq] 7a- met hyl andr ost ane- 17- one,

3a-[3- (R -pyrroliclinylR 81- 7a nmet hyl andr ost ane- 17- one,

3 3- (RS lid -ga t hyl and o
32-{2-Epyzrg?{rﬁcﬁoﬁgﬂ§l"%) y1)-(2)- V”]Ferwg e%gar@é-ﬁ?frgﬁdwﬁ?’sm@% K&
3a-[2-(pyrrolj yhrnh&m@rﬁ)x—yym)m()Z) Vi nyﬂRSBapmblh@dmahdxy)’smm 17- ones-

153 2- t 1ot/ 17-
St s e e e et

Ost ane-17-on the

cor r espondi ngPYEoHg ’d‘ty 7%9‘@%%% JrByTo 1‘7181—3’ IPJox E?W§P11§1n§
7a- hydrsoxymet yyi(Z)- G‘arylﬂet%b@bfzy(msmﬂmwdm ‘Ba(SWyl)r(Z&mnyl -Jootddzatidino 3-yIa- et hynyl
T hydr oyt TS Ry pARRRC P vin i 0 Gt mpéﬁ?‘*"s
713-ethynyl d ievg_tpqrcg(@gomgg, Z and E isomers, optlca1 isomers an thelr mix-
3-(R-3-pyrrol tmﬁ*e@ﬂ&%ﬂﬂe%lﬁtﬂrté@ahﬂ%@&ﬁe%bﬁﬁb pyeaneanrdelns baarmdeewdne, EZ
3-(S 3- pyrrol yl 0x 5a- hydr oxy-7- et hyl eneandr ost an- 17- 25one, EZ

RiATIRPRS

3- (RS- 3- pyrro1 3&1§‘Fc8 ‘5a- hydr oxy- 7- met hyl eneandr ost an17- one, EZ
3-(3-aketidi nyl oxyi mi no) - 5a- hydr oxy- 7- net hyl eneandr ost an- 17- one,

3a-[3-(9)-pyrgoli &Mb&@h&] a&%mylgrt%yaua mnaﬂeﬁnﬁa@émgémqwh}owe 303a-
[ 3-(R)-pyrrolidi ny % tglf hmejﬁpan rost.ane-17-one,

3a- [ 3- (RS) - pytHory s E{?I %Fﬁl]’regén%% yEYFR v FERFSSRIES EDXAEXH7 FBne,

3a- [ 2- (pyrr ol habithyl3- (RrastBmdgd) - \an;elheﬂatai‘bcdryd),xyﬂhyxht)hyﬂneﬁadndrmstane-

17-one,

3a [2 (5pyrrol I (53’ nm?z%éjmet}] I(ugoxyf alf?rlgylaﬁllgo ethyr’rglﬂﬁl rgﬁe%nijrostaneﬂ o]

carbamo oxycarbonyl, B- hydroxymethyl B-methoxymet

nitroxy, p-formylamino, B-ethynyl, the symbol == in position 17 repre-
sents a double bond while the other symbols == represent single

fsy

m BT

pyrrolidinyloxy)imino, (S-3-pyrrolidinyloxy)imino, (RS-3-pyrrolidinyl-
20 oxy)imino, 3-azetidinyloxyimino, 3a-[3-(S)-pyrrolidinylthio] ,3a-[3-(R)-
pyrrolidinylthiol, 3a-[3-(RS)-pyrrolidinylthiol, 3a-[2-(pyrrolidin-3-(R)-
yD-(Z)-vinyll, 3o-[2-(pyrrolidin-3-(S)-yD-(Z)-vinyll, 3a-[2-(azetidin-3-yl)-
(Z)-vinyl], 30-[2-(piperidin-4-y])-(Z)-vinyll, their tautomers, all the pos-

bonds, and the symbol represents  (R-3-

sible stereoisomers, Z and E isomers, optical isomers and their mix-
- 25 tures, their metabolites and the metabolic precursors, the pharmaceu-
tically acceptable salts.

10. Compounds according to claim 1, wherein R? represents hydroxy,
the symbols R3 and R4 represent H, the symbol == in position 17
30 represents a double bond while the other symbols == represent single



156 3a-[2-(azetidin-3-yl)-(2)-vinyl]-5a-hydroxy-7-nethyl eneandrostane-17- -
one, 3a-[2-(piperidin-4-yl)-(2) -vinyl]-5a-hydroxy-7-nethyl eneandrost ane-17-
one, 5and the corresponding 7-hydroxyinno and 7-nethoxyin no deriva-
tives; EZ 3-(R-3-pyrrolidinyloxy)imno-5a-hydroxy-7a-nethyl androstan-17-
one, EZ 3-(S-3-pyrrolidinyloxy)im notfaa- hydr oxy- 7a- met hyl andr ost an- 17-
10one, EZ 3-(RS-3-pyrrolidinyl oxy)imno-5a-hydroxy-7a-net hyl andr ost an-17-
one, -EZ 3-(3-azetidi nyl oxyi m no) - 5a- hydr oxy- 7a- met hyl andr ost an- 17- one,
3or [ 3-(S)-pyrrolidinylthio]-5a-hydroxy-7a-nethyl androst ane-17-one, -
153a-[3- (R -pyrrolidinylthio]-5a-hydroxy-7a-nethyl androst ane-17- one,
3a-[3-(RS)-pyrrolidinylthio]-5a-hydroxy- Za(%ﬁret hyl andr ost ane- 17- one,
Ba-[2-(pyrrolidin-3-(R-yl)-(2)-vinyl]- %N@ﬂgox - 7a- net hyl andr ost anel7- one
. 3= 12 (pyr gl {01 1Sty (n] 1) -Sir Mol oxy; s Ry ey ost ane-
3a- [ 2- (azet i chymoBdiny)oxyHminony(5t3-Hyceohivitirdsyy) fminvet (RE-drmroelidingl-17- one,
3a- [ 2-(pi perjdhinficy B atebiaiMi 1% Hmidd; Moy pierdiRiiptReH! ae{a0R)-17- one,
25and the corr eSpPaié"I( Engi7a- a_rg_?ﬁgél : 7f1- mstlt}\c;x carl Q I 73— (D).
hydr oxyrmet hy| PYtFAlayNSiolmes @y $ (RSEPFTTORgIRyLE of ¢ 8¢ &xﬁrﬂla,my%é%yny| and
7P- car lzanoy 1, y[Ja)-niriyhlo dpe ker (pyimalidin-8- (S)giot@y vty | Jo- i2tezetidiay Betlhy | |
7r 3- ni t r oxy, 32)3;1591'],”y&%ﬂ(ﬁgeriéﬂ%wlﬁw%nﬁ?fﬂh‘éﬁ‘ talftdmers, all the pos-

sible stereoisomers, Z and E isomers, optical isomers and their mix-

tures, their metabolites and the metabolic precursors, the pharmaceu-

tically acceptable salts.

10

11. Compounds according to claim 1, wherein R? represents H, the

symbols R3 represents a-hydroxymethyl, and R* represents a-hydroxy

or keto, when the symbol == in position 17 represents a double bond

while the other symbols == represent single bonds, and the symbol

Y
A
- B~ -

pyrrolidinyloxy)imino, (RS-3-pyrrolidinyl-oxy)imino, 3-

15 represents R- 3-pyrrolidinyloxy)imino, (S-3-
azetidinyloxyimino, 3a-[3-(8)-pyrrolidinylthio] ,30-[3-(R)-
pyrrolidinylthiol, 3a-[3-(RS)-pyrrolidinylthio], 3a-[2-(pyrrolidin-3-(R)-
yD-(Z)-vinyll, 30[2-(pyrrolidin-3-(S)-yD-(Z)-vinyll, 3a-[2-(azetidin-3-yl)-

20 (Z)-vinyll, 3a-[2-(piperidin-4-y1)-(Z)-vinyl], their tautomers, all the pos-
sible stereoisomers, Z and E isomers, optical isomers and their mix-
tures, their metabolites and the metabolic precursors, the pharmaceu-
tically acceptable salts.

25 12. Compounds according to claim 1, selected from the group con-
sisting of: .
EZ 3-(R-3-pyrrolidinyloxy)imino-6-methyleneandrostane-17-one,
EZ 3-(S-3-pyrrolidinyloxy)imino-6-methyleneandrostane-17-one,
EZ 3-(RS-3-pyrrolidinyloxy)imino-6-methyleneandrostane-17-one,

30 EZ 3-(3-azetidinyloxyimino)-6-methyleneandrostane-17-one,
3a-[3-(S)-pyrrolidinylthio]-6-methyleneandrostane-17-one,
3a-[3-(R)-pyrrolidinylthiol-6-methyleneandrostane-17-one,



3-(R-3-pyrrolidinyl oxy)imno- 5é- hydr oxyandr ost an- 17- one, 30EZ
(S-3-pyrrolidinyl oxy)i m no-5a- hydr oxyandrostan-17-one, EZ
(RS- 3- pyrrolidinyl oxy)i m no-5a- hydr oxyandr ost an-17-one, EZ
(3-azeti di nyl oxyi mi no) - 5a- hycl r oxyandr ost an. - 17- one, '
3a-[3-(S)-pyrrolidinylthio]-5a-hydroxggandrost ane-17-one,
3a-[3410- pyrrolidinylthio]-5a-hydroxy. androst ane- 17- one, .
+353a-[3-(RS)-pyrrolidinylthi 01-5a- hydr oxyandr ost ane- 17-one, 157
3a-[2-(pyrrolidin-3-(R)-yl)-(Z)-vinyl]-5a-hydroxyandrostane-17-one,
3a-[2-(pyrrolidin-3-(S)-yl)-(2)-vinyl]-5a-hydroxyandrostane-17-one,
ga-{ g E azeti 9BﬂxﬂSQRgé—fyﬁglidM_iﬂMﬁ%ﬂ—%ﬂ%?l@myﬁﬂﬂfs%ﬂéim%i@; one,

a-[ 2- (pi perigin;4- e (Z). 5 ¥H1 roar NYdE 0Xx I t17-ohe SEZ
32 (R 3. pyrr ol PRSP AeRBDN b AR azhaRGEHe; SP8ge 02 o)
3- (S 3- pyrr ol BailByppwplidin-3éSkud thvieriintmathnenesndisstane1 VTode.one, EZ
g- E 3'?8- 3- |t0_y (rj r 0b?qgaﬁamm3&3;101@2)5%@14%-9(1&3'6@1@%@?&0@%@25-znétj- 10di one, EZ

-(3-azetidin yi m no) - 6a- hydr axynet ndr ost ane- 7-di one,
3a- [ 3- (%) - pyr s éPWF‘?‘%ﬁl i Xlg?;ﬂh‘g}&yﬂ%ﬁ’&%q&ﬂ%%‘&ﬁ?%%@71,72%%i one,
3a-[ 3- (R) - pyr and ithé nydredpomjding 6foxdy Oxyfiredrpirenhlylone, s by drokyidinenand
3a- [ 3- (RS) - pygrALindl 1R Rlive&vaydr oxymet yl andr ost ane- 7,'17- di one, 153a-
[ 2- (pyrrolidi n-Ig- %‘9%5 - (%)l-vi ns/},l'],- 6a- hydrogy tyl andgﬂst ane-7,17- dione,
3a- [ 2- (pyr r ol Fdi hBSaprgidinyloxsiinipe$osReHpdrRsapREanf hiaRest ane- 7, 17-
di one, EZ 3-(S-3-pyrrolidinyloxy)imino-6a-methylandrostane-17-one,
3a-[ 2-{qpzeti Clin; Zny L) - | 09 g s{apga 7, 17-di one,
2038- 18 (pi porlel ﬁ?%%ﬁ%%%?%%@gﬁ%éﬁ‘;%?%ﬁ?ﬁ%%@?ﬁ%{%?%@Pﬁ%’e- 717

EZ 3-(3-azétidinyloxyimino)-60-methylandrostane-17-one,

30-[3-(8)-pyrrolidinylthiol-6a-methylandrostane-17-one,

3a-[3-(R)-pyrrolidinylthio]-6a-methylandrostane-17-one,

EZ
3-
3-
3-

30-[3-(RS)-pyrrolidinylthio]-60-methylandrostane-17-one,

15 3o [2-(pyrrolidin-3-(R)-yD-(Z)-vinyl]-60-methylandrostane-17-one,
3a-[2-(pyrrolidin-3-(S)-y)-(Z)-vinyl] -60-methylandrostane-17-one,
3a-[2-(azetidin-3-yD-(Z)-vinyll-60-methylandrostane-17-one,
3o-[2-(piperidin-4-y1)-(Z)-vinyl]-60-methylandrostane-17-one,
and the corresponding 60-hydroxy, 6a-carbamoyl, 6a-methoxycarbonyl,

20 6a-hydroxymethyl, 60-(2-hydroxyethyl), 60-methoxymethyl, 6a-
nitroxy, 6a-formylamino, 6a-ethynyl, 6B-hydroxy derivatives;

EZ 3-(R-3-pyrrolidinyloxy)imino-5a-hydroxy-6-methyleneandrostan-17-
one, _ o

EZ 3-(S-3-pyrrolidinyloxy)imino-5a-hydroxy-6-methyleneandrostan-17-

25 one, :

EZ 3-(RS-3-pyrrolidinyloxy)imino-5a-hydroxy-6-methyleneandrostan-
17-one,

EZ 3-(3-azetidinyloxyimino)-5a-hydroxy-6-methyleneandrostan-17-one,
30-[3-(S)-pyrrolidinylthio]-50-hydroxy-6-methyleneandrostane-17-one,

30 . 30-[3-(R)-pyrrolidinylthio]-5a-hydroxy-6-methyleneandrostane-17-one,
30-[3-(RS)-pyrrolidinylthiol-50-hydroxy-6-methyleneandrostane-17-one,
3a-[2-(pyrrolidin-3-(R)-y)-(Z)-vinyl]-50-hydroxy-6-methyleneandrostane-
17-one, _
3a-[2-(pyrrolidin-3-(8)-yD-(Z)-vinyll-50-hydroxy-6-methyleneandrostane-

35 17-one, '



di one, EZ _
3-(R-3-pyrrolidinyl oxy)i m no-6a-hydroxynet hyl- 7a- hydr oxyandr ost ane- 17- one,
EZ 3-(S-3-pyrrolidinyloxy)im no-6a-hydroxynet hyl-7a-hydroxy-
25andr ost ane- 17-one, EZ _
3- (RS- 3-pyrrolidinyl oxy)i m no-6a- hydisaxynet hyl- 7a- hydr oxyandr ost ane- 17- one,
EZ 3-(3-azetidi nyl oxyi m no) - 6a- hydr oxymnet hyl- 7a- hydr oxyandr ost anel7- one,
igSa-[S-(S)-pyrrolidinylthio]-6a-hydroxynethy1-7a-hydroxyandrostane-

- one, ' :
3a-[3-(R)-pyrroliclinylthio]-6a-hydroxynmethyl-7a-hydroxyandrostanel7-one,

3a- [ 3- (RS) - py adbi(gidtsdih 8- g -(Brvinyllr sochpdidxy 16-frethyleheaxdmetimest ane-
3517-one, 158 3a-

[ 2- (pyrrolidifi*3- (R -y1)-(2)-vinyll-6a-hydroxymet hyl - 7a- hydr oxyandr ost ane- 1
~7-one, 3a- 30-[2-(piperidin-4-yD-(Z)-vinyl]-50-hydroxy-6-methyleneandrostane-17-

'[2-(pyrroridigﬁé-(S)jy;)-(Z)-vinyl]-Qa-hydroxynethyl-?a-hydroxyandrostane-l
rone, osa ARt T 6 ¥ oo SRS YRR i el Y-
[2-(piperidjn64nyﬂkmyﬂnkmhhyﬁ@wﬁa&hydroxynethyl-?a-hydroxyandrostane-l?-one
. and the cor gospeRdl fa Biisy o3 Rthifo 5OBFI3xPleol et HidaRitves R 71 €-

10ported above. .

one,

EZ 3-(S-3-pyrrolidinyloxy)imino-5a-hydroxy-6a-methylandrostan-17-

10 one, -

EZ 3-(RS-3-pyrrolidinyloxy)imino-50-hydroxy-6a-methylandrostan-17-
one, .

EZ 3-(3-azetidinyloxyimino)-5a-hydroxy-6a-methylandrostan-17-one,
3a-[3-(S)-pyrrolidinylthio]-50-hydroxy-6a-methylandrostane-17-one,

15 3a-[3-(R)-pyrrolidinylthio]-50-hydroxy-60-methylandrostane-17-one,
3a-[3-(RS)-pyrrolidinylthiol-5a-hydroxy-6a-methylandrostane-17-one,
3a-[2-(pyrrolidin-3-(R)-y)-(Z)-vinyl]- 50-hydroxy-60-methylandrostane-
17-one, ' '
3a-[2-(pyrrolidin-3-(8)-yD-(Z)-vinyl]-5a-hydroxy-6a-methylandrostane-

20 17-one, _

- 30-[2-(azetidin-3-y))-(Z)-vinyll-5a-hydroxy-6a-methylandrostane-17-
one,
30-[2-(piperidin-4-y1)-(Z)-vinyl]-5a-hydroxy-6a-methylandrostane-17-
one,

25 and the corresponding 6a-carbamoyl, 6a-methoxycarbonyl, 6a-
hydroxymethyl, 6a-methoxymethyl, 6a-nitroxy, 6a-formylamino, 6a-
ethynyl derivatives;

EZ 3-(R-3-pyrr01idinyloxy)imino-7-methyleneandrostan—17-one,
. EZ 3-(S-3-pyrrolidinyloxy)imino-7-methyleneandrostan-17-one,

30 EZ 3-(RS-3-pyrrolidinyloxy)imino-7-methyleneandrostan-17-one,

. EZ 3-(3-azetidinyloxyimino)-7-methyleneandrostan-17-one,
3a-[3-(S)-pyrrolidinylthic]-7-methyleneandrostane-17-one,
3a-[3-(R)-pyrrolidinylthio]-7-methyleneandrostane-17-one,
30-[3-(RS)-pyrrolidinylthio)-7-methyleneandrostane-17-one,

35 3o [2-(pyrrolidin-3-(R)-yD-(Z)-vinyl]-7-methyleneandrostane-17-one,



13.. A process for the preparation of compounds of claim11, wherein the
~synmbols Rl, R2, R3, R4, R5, B, Y and = have the neanings defined above and
A is C=N 0 can be obtained from conpounds of formula 15(11) where Q and Z
represent together a keto group (=0), when the synbols are taken together
with the nmeani ng of double bond, conpgising the reaction of a starting from

conpounds of general

formula (11) 20 I where the synbols R2, R3, R4,

R5, and = have the meani ngs defined above and Q and Z represent together a
keto group (=0) when the 25synbol sare taken together wi-th the neani ng of
doubl e bond or, when the symbols are single bonds, Qi s hydroxy, nercapto,

NHR8, CHO or

ell&hoypsw\&ls‘—m)zvmﬁ hya{e@aﬂ@nemcl@staslehwbmgy mer capt o,

NHR8 when Z i (% | k th d of
general for nug% %I(W%tldtm%égﬁlt@) Wgﬁap Hyl%ne%idlﬁmg%%‘p a\ieat ﬁgnpngggl ngs
defi ned above3af$2-{gipeAdpn- éqd);él)f\anyﬂWempt}adanwndo'nst@hedﬂn@tﬁ;nds of claiml,
wherein the sy gllu? c&ew@%mﬁ &_Eg_{dﬁfhorgme Oﬁ@ﬂe . haaRxiRidsea ngs

defi ned above an

where R6is hydroxy,

corrprl S ng t hé&-metReryigRingdegivagi¥gsund of fornula (11) 10
EZ 3-(R-3-pyrrolidinyloxy)imino-7a-methylandrostan-17-one,

EZ 3-(S-3-pyrrolidinyloxy)imino-7a-methylandrostan-17-one,

EZ 3-(RS-3-pyrrolidinyloxy)imino-70-methylandrostan-17-one, -

EZ 3-(3-azetidinyloxyimino)-7a-methylandrostan-17-one,
10 30-[3-(S)-pyrrolidinylthio]-7a-methylandrostane-17-one,
3a-[3-(R)-pyrrolidinylthiol-7a-methylandrostane-17-one,
30 [3-(RS)-pyrrolidinylthiol-7a-methylandrostane-17-one,
30-[2-(pyrrolidin-3-(R)-yl)-(Z)-vinyl]- 7a-methylandrostane-17-one,
3a-[2-(pyrrolidin-3-(8)-yD-(Z)-vinyl]-7a-methylandrostane-17-one,
15 3u-[2-(azetidin-3-yD-(Z)-vinyl]-7o-methylandrostane-17-one,

3a-[2-(piperidin-4-yl)-(Z)-vinyl]-70-methylandrostane-17-one,

and the corresponding 7o-hydroxy, 7a-carbamoyl, 7o-methoxycarbonyl,

7a-hydroxymethyl, 7a-methoxymethyl, 7a-nitroxy, 7a-formylamino,
7o-ethynyl and 7B-hydroxy, 7B-methyl, 7B-carbamoyl, 7B-methoxy-

20 carbonyl, 7B-hydroxymethyl, 7B-methoxymethyl, 7B-nitroxy, 7B-formyl-
amind, 7B-ethynyl derivatives;

EZ 3-(R-3-pyrrolidinyloxy)imino-50-hydroxy-7-methyleneandrostan-17-

one,

EZ 3-(S-3-pyrrolidinyloxy)imino-50-hydroxy-7-methyleneandrostan-17-

25 ' one,

EZ 3-(RS-3-pyrrolidinyloxy)imino-5a-hydroxy-7-methyleneandrostan-

17-one,

30

35

EZ 3-(3-azetidinyloxyimino)-50-hydroxy-7-methyleneandrostan-17-one,
3a-[3-(8)-pyrrolidinylthio]-5a-hydroxy-7-methyleneandrostane-17-one,
3a-[3-(R)-pyrrolidinylthio]-5a-hydroxy-7-methyleneandrostane-17-one,
3a-[3-(RS)-pyrrolidinylthio]-50-hydroxy-7-methyleneandrostane-17-one,
3o-[2- (pyrrohdm 3-(R)-yD-(Z)-vinyll-50-hydroxy-7-methyleneandrostane-
17-one,

3a-[2-(pyrrolidin-3-(8)-yD)-(Z)-vinyl]-5a-hydroxy- 7-methyleneandrostane-
17-one,



Il where the synbols R2, R3, R4, R5, and = have the neani ngs defined 15
above and where Q and Z represent together a keto group (=0), when the
synbols " are taken together with the neani ng of double bond, with a
conmpound of general fornula (1V) and (V) where B, Y, m and n have the
meani ngs defined above, Met is a nmetas atomand T is nothing, halogen or a
different netal atom depending on the oxidation state of the Met netal
atom such as, for exanple, Li, MyCl, MgBr, Myl, and CuLi and Wis RI-N or
PGN, where R1 is 160 straight or branched al kyl or phenylal kyl, and PG is
a protective group, and optional renoval of the protective group. 15. A

process for tje[p(epaidhi3e9)-0f)-cardBomisd@ikycl-aiethilenvhedrestane-1The symbol s
111, R2, R3, R4, R5, B, Y and = have the neani ngs defined above and Ais CH
X, where X i s°NRs, conprising the reaction of a conpound of fornula (11)
OoR5 101 | whe3e [2Hpipeyidboksy IRT)-wayll e hyboxuidmethidoreanosteaniiigs def i ned
above and whegg, Q and Z represent together a keto group (=0) when the

rTb | ? . . [ .
symbol sar e takell | oget het, W1h- 8, SEARL 09,91 4RULe, RNl datih @ compound

tives;

EZ 3-(R-3-pyrrolidinyloxy)imino-50-hydroxy- 70-methylandrostan-17-

one, ' .

EZ 3-(S-3-pyrrolidinyloxy)imino-5a-hydroxy-7a-methylandrostan-17-

10 one, : .

EZ 3-(RS-3-pyrrolidinyloxy)imino-5a-hydroxy-7a-methylandrostan-17-
one, '

EZ 3-(3-azetidinyloxyimino)-5a-hydroxy-7a-methylandrostan-17-one,
3a-[3-(S) 'pyrrolidinylthio] -5a-hydroxy-7a-methylandrostane-17-one,

15 3a-[3-(R)-pyrrolidinylthio]-5a-hydroxy-7a-methylandrostane-17-one,
3a-[3-(RS)-pyrrolidinylthio]-5a-hydroxy-7a-methylandrostane-17-one,
3a-[2-(pyrrolidin-3-(R)-yD)-(Z)-vinyll-50-hydroxy- 7a-methylandrostane-
17-one, . .

- 3a-[2-(pyrrolidin-3-(S)-yD-(Z)-vinyl]-50-hydroxy-7a-methylandrostane-

20 17-one, _

" 30-[2-(azetidin-3-yD-(Z)-vinyll-5a-hydroxy-70-methylandrostane-17-
one,
3a- [2-(piperidin-4-yD)-(Z)-vinyl]-50-hydroxy-7a-methylandrostane-17-
one,

25 and the corresponding 7o-carbamoyl, 7a-methoxycarbonyl, 7a- -
hydroxymethyl, 7a-methoxymethyl, 7a-nitroxy, 7a-formylamino, 7a.-
ethynyl and 78-carbamoyl, 7B-methoxycarbonyl, 7B-hydroxymethyl, 7p-
methoxymethyl, 7p-nitroxy, 7B-formylamino, 7B-ethynyl derivatives;
EZ 3-(R-3-pyrrolidinyloxy)imino-5a-hydroxyandrostan-17-one,

30 EZ 3-(S-3-pyrrolidinyloxy)imino-5a-hydroxyandrostan-17-one,

EZ 3-(RS-3-pyrrolidinyloxy)imino-50-hydroxyandrostan-17-one,
EZ 3-(3-azetidinyloxyimino)-5a-hydroxyandrostan-17-one,
30-[3-(S)-pyrrolidinylthio]-50-hydroxyandrostane-17-one,
3a-[3-(R)-pyrrolidinylthio]-5a-hydroxyandrostane-17-one,

35 30-[3-(RS)-pyrrolidinylthio]-50-hydroxyandrostane-17-one,



NHR8 B (V1) where Wis RIN or PG\, and 111, PG Y, m n, R8, and.
B have the nean-20i ngs defined above, and optional renoval of the
protective group. 16. A process for the preparation of compounds of claim
1, wherein the synbols RI-, R2, R3, R4, R8, B, Y and = have the neanings
defined above and Ais CH X, where Xjs7s 0, S or NR8, conprising the reac-
25tion of a conmpound of formula (11) 161 oR5 where the synbols R2, R3,
R4, R5, and = have the neani ngs defi ned 5above and where Q i s hydroxy,
mercapto, NHI 18, when Z is hydrogen with a conpound of general fornula
(M1), wi4-n (VU 10where Wis RINor PGN, and R1, Y, m n, and B are as

?gfinef' al?ozlﬁ?;oc%(.yﬁ‘rt@li‘ﬂ)_lh%'eﬂﬁ'ﬂmzm} 0i-5d- Gyl foxFahapostMge-y7-@up, and opt i onal
Compounds. of | SAriRETolREy S8 Ry Dlunsy Ry el B BB, ORa s
Y and = have 8aé2tmatidigs-yl{ZnedyHboxbydiredyandsgrie- K-onpere X is 0, S or
NR8, conpri si 88 [61gipefRAG-UQR)-&)-AnF BRI 0R) ah OB ANR-{7-be,
5 EZ 3-(R-3-pyrrolidinyloxy)imino-6a-hydroxymetylandrostane-7,17-
dione, : '
- EZ 3-(S-3-pyrrolidinyloxy)imino-6a-hydroxymetylandrostane-7,17-
dione,
EZ 3-(RS-3-pyrrolidinyloxy)imino-6a-hydroxymetylandrostane-7,17-
10 dione,
EZ 3-(3-azetidinyloxyimino)-6a-hydroxymetylandrostane-7,17-dione,
30-[3-(S)-pyrrolidinylthio]-6a-hydroxymetylandrostane-7,1 7-dione,
30-[3-(R)-pyrrolidinylthio]-6a-hydroxymetylandrostane-7,17-dione,
3a-[3-(RS)-pyrrolidinylthio]-60-hydroxymetylandrostane-7,17-dione,

15 3a-[2-(pyrrolidin-3-(R)-yD)-(Z)-vinyl]-6a-hydroxymetylandrostane-7,17-
dione, .
30-[2-(pyrrolidin-3-(S)-yD-(Z)-vinyl]-60-hydroxymetylandrostane-7,17-
dione, '

30 [2-(azetidin-3-yD)-(Z)-vinyl]-60-hydroxymetylandrostane-7,17-dione,

20 3a-[2-(piperidin-4-yD)-(Z)-vinyl]-60-hydroxymetylandrostane-7,17-
dione, '

EZ 3-(R-3-pyrrolidinyloxy)imino-60-hydroxymethyl-7a-hydroxy-
androstane-17-one, ' '
EZ 3-(S-3-pyrrolidinyloxy)imino-6a-hydroxymethyl-7a-hydroxy-

25 androstane-17-one,

EZ 3-(RS-3-pyrrolidinyloxy)imino-6a-hydroxymethyl-7a-hydroxy-
androstane-17-one, ' o

EZ 3-(3-azetidinyloxyimino)-6a-hydroxymethyl-7a-hydroxyandrostane-
17-one, _

30 30-[3-(S)-pyrrolidinylthio]-60-hydroxymethyl-7a-hydroxyandrostane-
17-one, . :
3a-[3-(R)-pyrrolidinylthio}-6a-hydroxymethyl-7a-hydroxyandrostane-
17-one,
3a-[3-(RS)-pyrrolidinylthio]-6a-hydroxymethyl-7a-hydroxyandrostane-

35 17-one,



20 5 162 where the synbols R2, R3, R4, R5, and = have the neanings

defi ned above and where Qis Qis a leaving group and Z is hydrogen with a
compound of formula (VII1I), where Wis RIN, PG\, and Rl, Y, m n, and B
are as defined above, PGis a protective group, Xis 0, S or NR8, where R8
I s as defined above and optional renpgal of the protecting group. 18. A
process for the preparation. of conpounds of claim11, wherein the synbols
Rl, R2, R3, R4, R5, B, Y and have the neani ngs defined above and A is CR6".
CH=CH , where R6 is hydrogen, conprising the reaction of a conpound of
formula (1) 11 where the synbols R2, 113, R4, R5, andhave the neani ngs

defi ned ZOfibﬁg@- [21pybRER- RRPyTHID-al 126 d-SiyQyshiyeashyl-fotHydeogenpound of by

Ele%:t i on wW.t agdrco% ou _08}‘3, general formula (I X), W((4r '1/417 B‘ PR319
30:-[2-(pyrrolidin-3-(S)-yD)-(Z)-vinyll-6a-hydroxymethyl-7a-hydroxy-

i androstane-17-one, . '
5 - 3a-[2-(azetidin-3-yD)-(Z)-vinyl]-60a-hydroxymethyl-7a-hydroxy-

androstane-17-one,
30 [2-(piperidin-4-yD)-(Z)-vinyll-60-hydroxymethyl-7a-hydroxy-
androstane-17-one,
and the corresponding pure E and Z isomers of the EZ mixtures re-

10 ported above.

13. A process for the preparation of compounds of claim 1, wherein
the symbols R, R, R3, R4, R5, B, Y and == have the meanings defined
above and A is C=N » O can be obtained from compounds of formula
15 (IT) where Q and Z represent together a keto group (=O), when the
symbols ~ are taken together with the meaning of double bond, com-
prising the reaction of a starting from compounds of general formula

(1)
20 .
I1
where the symbols R2, R3, R4, R5, and == have the meanings defined
above and Q and Z represent together a keto group (=O) when the
25 symbols » are taken together with the meaning of double bond or,

when the symbols « are single bonds, Q is hydroxy, mercapto, NHRS,
CHO or a leaving group when Z is hydrogen, or Q is hydroxy, mercapto,
NHRS® when Z is Ci1-Cs straight or branched alkyl group, with a com-
pbund of general formula (III),



163 where Wis RN, PGAQ\, and RI, Y, m n, and B are as defined above, PG is
a protective group and optional renoval of the protecting group. 19. A
process for the preparation of conpounds of claim1, wherein 5 the synbols
R, R, R3, R4, R5, B, Y and = have the neani ngs defined above and A is CRY
m XC=0, where R7 i's hydrogen or Cl-Cgs9ostrai ght or branched al kyl group, X
is 0, S or NR8, conprising the reaction of a conmpound of fornmula (Il) 10
Il where the synbols R2,  R3, R4, R5, and = have the neani ngs defined above
and where Qis hydroxy, nercapto, NHR8 and Z is hydrogen or 15C1-C6

strai ght or branched al kyl group, with a conpound of by reaction with a
conmpound of general fornula (X), wid-n B COCH (X) 20 where Wis FUN, PG\,
and R, Y, m n, and B are as de%led above, PGis a protective group and
optional renoval of the protellfi;i roup. 20. A process for the
preparation of conpounds of c alm 1| wh My 25the symbols 111, R2, R3, R4,
R5, B, Y and = have the neani ngs f™Red abbve and A is CR7", X(Q0) X',
where R7 is hydrogen or Cl1-C6 stral ght (I10)

where R!, B, Y, m and n have the meanings defined above.

5
14. A process for the preparation of compounds of claim 1, wherein
the symbols R, R?, R3, R4, R5, B, Y and == have the meanings defined
above and A is CR6w CH=CH ~, CRé » CH2, where R8 is hydroxy,
comprising the reaction of a compound of formula (II)

10

where the symbols R2, R3, R¢, R5, and == have the meanings defined

15 above and where Q and Z represent together a keto grdup (=0), when
the symbols #» are taken together with the meaning of double bond,
with a compound of general formula (IV) and (V)

Y .
w " W :
MJ\B/CH=CHMetT B/CHzMetT
m m :

1v)

20 |
where B, Y, m, and n have the meanings defined above, Met is a metal

atom and T is nothing, halogen or a different metal atom depending on
the oxidation state of the Met metal atom, such as,. for example, Li,
MgCl, MgBr, Mgl, and Culi and W is R!N or PGN, where R! 1s



164 or branched al kyl group, Xis 0, S, or NR8, and X is NH, conprising
the reaction of a conpound of forrmula (11) 511 where the synbols R2, RS,
R4, R5, and = have the neani ngs defi ned above and where Q i s hydroxy,
mercapto, NHR8 and Z is hydrogen or Cl-C6 straight or branched al kyl group,
wi th a conpound of general 10formnul aigXl ), NCO (Xl) where Wis
RN PG\, and R1, Y, m n, and B are as defined above, PG 15is a protective
group and optional renoval of the protecting group. 21. A process for the
preparation of conpounds of claim1, wherein the synbols 111, R2, R3, R4,
R5, B, Y and = have the neani ngs defined above and Ais CR7 X(CO)X' mhere
R7 is hydrogegtr@fghebr B6asdted dJkyl AOghenylaligh ac ddPG s a groteptivXgieu), S, or

NR8, and X i s %gpts??ﬂremov%mfihe pﬂo@&tﬁ@ rg&&ctlon of a compound of

formula (11)

5. A process for the preparation of compounds of claim 1, wherein
5 the symbols R?, R2, R3, R4, R5, B, Y and = have the meanings defined
above and A is CH » X, where X is NR8, comprising the reaction of a

~ compound of formula (IT) '

10 : . 1

where the symbols R2, R3, R4, R%, and == have the meanings defined
above and where Q and Z represent together a keto group (=O) when
the symbols » are taken together with the meaning of double bond

15 - with a compound of general formula (VI),
By
_NHR®
m (V1)

where W is RIN or PGN, and R, PG, Y, m, n, R8, and B have the mean-
20 ings defined above, and optional removal of the protective group.

16. A process for the preparation of compounds of claim 1, wherein .. -
the symbols R1, R2, R3, R4, R5, B, Y and == have the meanings defined
above and A is CH » X, where X is O, S or NR8, comprising the reac-

25 tion of a compound of formula (II)



where the synbols R2, R3, R4, R5, and = have the neanings defined 5 above
and where Q is hydroxy, nercapto, NHR8 and Z is hydrogen or Cl-C6 straight
or branched al kyl group, with a conpound of general formula (XII), 10
where Wis R N, PG\, and 111, Y, m n, B and X are as defined above, PGis
a protective group, and optional remgyal of the protecting group. 1522. A
process for the preparation of conpounds of claim11, wherein the synbols -
Rl, R2, R3, R4, R5, B, Y and = have the neani ngs defined above and Ais CH .
X, CR7 XC=O, CR7 XC(=0)X , where X and X are NR8, and R8 is Cl-Cs straight
or branched al kyl group, conprising the reaction of a conpound of fornula
(1), as defined in claim1, where 20 Ais CH X,0RR7 XC=0, CR7 XC(=0)X ,
where X and X are NH, with a conpound of fdrmfla Cl-C6 straight or
branched al kyl -LG, where LG is a'leaving S 23. A process for the
preparation of conpounds of claim1, he synbols R1, R2, R3, R4,
R5, B, Y and = have the neani ngs &€N above~and Ais CH X, where X is
NR8, and R8 is Cl-C6 straight or alfkyl group, conprising the -

- P 4 as defined in claim1, where
Ais Ais CHmX and Xis NH Zwith CQQ orRCl-OS strai ght or branched
al kyl -CHO. 24. A process for the preparg®i on of conpounds of claim 1,
wherein 5 the synbols Rl, R2, R3, R4, R5, B and = have the neani-ngs defined
above and Ais CH X, where Xis S(0) x Hnd x is 1 or 2, conprising the
oxi dation of a conpound of formula (1), as defined in claiml, whein Ais
CH Am X, where X is, S(0).x i 1025._. rogess for the . .nreparation
of conpounds &feLs éh?ngignb\ﬂ}?eaﬂgiﬁs’lfﬁe%@y% |'s ﬁ‘épvlg ﬁ’fllf,eaﬁgl,gsléfﬁﬁ , R5, and

Y, haves t he neaovegaddeliéreeq ialigdexygmdercapto, NHRigivhenohds hydmgensi ng t he
reduction.of a: efined in claiml1, wherein the
synbol =is d?ﬁrﬁ%‘%ﬁféﬁ%gﬁ%gﬁ“Q%rg%ija%fcg#%lgggglgbr the preparation of conpounds
of claim1, wherein the synbols B, 111, R2, R3, R4, R5, Y, and = have the
meani ngs defined above, and Ais " CH=CH, CR6 CH2, where R6 is

hydr ogen, conprising the deoxyggpatijon of a conmpound of formula (1), as
defi ned B/LG '

m (VII)

10 where W is RIN or PGN, and R}, Y, m, n, and B are as defined above,
PG is a protective group, LG is a leaving group and optional removal of
the protecting group.

17. A process for the preparation of compounds of claim 1, wherein
15 the symbols symbols R?, R2, R3, R4, R5, B, Y and == have the meanings
' defined above and A is CH » X, where X is O, S or NR8, comprising the
reaction of a compound of formula (II)

20 II



20in claim11, wherein R6 is hydroxy. = 27. A process for the preparation of
conpounds of claim1, wherein the synbols A B, 111, R2, R3, R4, R5, Y, and
= have the neani ngs defined above, Rl is C(=NR9) NHR10, where RO and 1110
have the neani ngs 25 reported above, conprising the reaction of a conpound
of formula (1), as defined in claimig Rl is hydrogen with a conpound of
general formula (XI11) TC(=NRO)NHRL (XI11) 30 where RO and Rl have the
meani ngs reported above and T is a |eaving group. 167 above, and R3 and
R4, independently, are NT OR12 when the bonds =" linking the carbon atomin
position 6 of the androstane skeleton with R3 and the carbon atomin
position 7 w WheR4thé BabeRIRNIRY RiaRe, shodibie Knrdhe weapingsidufincte

reaction of a_gonpound .of faor. a (I .a def ] J A 2R3 and R4,
bei ng R3 and or%%mg r%ergr@dlgﬁ &t énl%é,mg%eg@&lpvér}qﬁgt glycrééa%‘%ﬁnéflto}fga ket o
group, w th acoonpondof fiepmotl VIBkre R12 has the meani ngs defined above.
29. A process for the preparation of conpounds of claiml1, wherein 10 the
synbols A, B, R, R2, R5, Y, and have the neani ngs defi ned above, and R3
and R4, independently, are CR13 Yhen the bonds = linking the carbon atom
_in position 6 of the androstandNskeleton, with R3 and the carbon atomin
position 7 with R4 are doubl e bolgs, rising the reaction of a conpound
of forrula (1), as defined in claim1, 15 vvhe(_VgIIh R3 and R4, being R3 and
R4 the sane or different, are O, with the neaning of a keto group, with a

208 3R o p{ SBPTOH 8 BTk ORharel B3, T, Snhl HEGSAEnED AISFFrED Bbove

and Hal is a ahaqgetectis®.gréupy Kcied3, Sar NRE whepaRétis ais ddfireongpmveds of

claim1l1, wheregj I R Y, and = have the nmeani ngs
defi ned above?hgr?éa&ggglﬁzy%?ofﬁ e%lgﬁeentglé, Bie Cl-Cs strai ght or branched
al kyl HYoups substituted with a hydroxy group, when the bonds == |inking

the carbon at 98) i NARR®EddsdBr BheToréheratiodr dsdoatiusidel Ftcbaimnil] Whadeiand t he

carbon atomi 0Si{i.0M, 7 Lh r i ng] e_.bonds .. compris- . ing the
reaction of a' ‘gﬁ%gh?}&r%f'fif’oﬁﬁﬁg 1?’, Y defi_ﬁg‘éle F}%\e% afl}ﬁ%%,(?e\%hnéerﬁei n R3
and R4, bei ngaboveamad Rist(RS «wAHd=6H i, iheare A° is hydrarng ramprigig @1eR13 and
R14 are hydr ogengion¥reednfio RN st Sorzmuld (I Ng the carbon atomin position 6

of the androstane skeleton with R3 and the carbon atomin position 7 with

R4 are'-toubl e bonds, with a borane. :
IORS

where the symbols R2, R3, R4, R5 and == have the meanings defined
20 above and where Q is CHO and Z is hydrogen, with a compound of by
reaction with a compound of general formula (IX), .

WH;Y . .
MJ\B,PRJQ Hal
m
(

IX)



168 31. A process for the preparation of conpounds of claim1, wherein the
synbols A, B, Rl, R2, R5, Y, and = have the neani ngs defined above, and 113
and R4, independently, being R3 and R4 the .sane or different, are 0, with

t he neaning of a keto group, when the bonds = 5 linking the carbon atomin
position 6 of the androstane skel etomswith R3 and the carbon atomin
position 7 with R4 are doubl e bonds, conprising the oxidation of a conpound
of formula (1), as defined in claiml, wherein 113 and R4, being R3 and R4~
the sane or different, are hydroxy, when the bonds = linking the carbon
atomin position 6 of the 10androstane skeleton with 113 and the carbon
atomin posi twﬁ@reYVW\astImlN,FPiGNr andiRiglYe mhandsid B are as3efinPlaboec R(EGi cal

conposi tion CO %ecr%g/e% PP;&tn %%Tg&gf“%l o(f"tﬁé otlac%g[%%{] m xture with -

at el ast one 6 Taeeut e vehlc Cipient. 33.
Use of the conpounds of clains 1- 12 as nedi canents. 34. Use of the

conpounds of g4 ai %p%oée%sff@zr tRdBr agaﬁbﬁtdffaan@tmﬁdmdbmmntwh@femhe

34, wha ei n ST Boaledt alt ol Gl ARdaET hislic PRFPORE Certagd g™ ©

according to abcaaemrﬁhA 1M7erﬁ(@=eﬁ)deaijbwabEdnoaﬂn@rfébr@teﬂs’algiht or
hypertensi on. a%%he y?lcga%g' Rglsto ¢l ak Wﬁgl’col/ﬁ}ﬁ{s‘i‘h@ tB@irda@@srdboyascul ar
di sorders is heart or hypéertensi'on. 25387 Use of the conpounds
of clains 1- 1%“?29“% P@H lon of a nedicanent for the inhibition of
the enzymatic activity of the Na+ K+- ATPase. 169 39. Use of the
compounds of claims 1-12 for the preparation ofgpsmedi cament for the
treatment of a di sease caused by the hypert ve effects of endogenous
ouabain. 40. Use according to claim 39 N

5 hypertensive effects of endogenous pug
_progression in autosonal dom nant
preecl anptic hypertension and
in patients with adducin poly

bppri se renal failure .
ghal di sease (ADPKD),
aﬁﬁ renal failure progres- - sion

3
10 R
II
where the symbols R2, R3, R4, R5 and == have the meanings defined
above and where Q is hydroxy, mercapto, NHR® and Z is hydrogen or
15 C1-Cs straight or branched alkyl group, with a compound of by reaction
~ with a compound of general formula (X),
I~y
Wi\%nJ\ COOH
m B/
X
20

where W is RIN, PGN, and R, Y, m, n, and B are as defined above, PG
" is a protective group and optional removal of the protecting group.

20. A process for the preparation of compounds of claim 1, wherein
25 the symbols R, R2, R3, R4, R5, B, Y and == have the meanings defined
above and A is CR7 » X(C=0)X’, where R7 is hydrogen or C;-Cs straight
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or branched alkyl group, X is O, S, or NR8, and X’ is NH, comprising
the reaction of a compound of formula (II)

where the symbols R2, R3, R4, R3, and == have the meanings defined
above and where Q is hydroxy, mercapto, NHR® and Z is hydrogen or
C1-Cs straight or branched alkyl group, with a compound of general
formula (XI),

Ly
MJ\B,NCO
m XI)

where W is RIN, PGN, and R1, Y, m, n, and B are as defined above, PG
is a protective group and optional removal of the protecting group.

21. A process for the preparation of compounds of claim 1, wherein
the symbols R, R2, R3, R4, R5, B, Y and = have the meanings defined
above and A is CR” » X(C=0)X, where R7 is hydrogen or C;-Cs straight
or branched alkyl group, X is O, S, or NR8, and X is O, S, NR8, compris-
ing the reaction of a comp_ouhd of formula (IT) - '
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where the symbols R2, R3, R4, R5, and == have the meanings defined
above and where Q is hydroxy, mercapto, NHR® and Z is hydrogen or
C1-Cs straight or branched alkyl group, with a compound of general
formula (XII),

Dy
%B/X_H
XII)

where W is RlN, PGN, and R, Y, m, n, B and X’ are as defined above, .
PG is a protective group, and optional removal of the protecting group.

22. A process for the preparation of compounds of claim 1, wherein
the symbols RY, R2, R3, R4, R5, B, Y and == have the meanings defined
above and A is CH » X, CR7 » XC=0, CR” » XC(=0)X/, where X and X
are NR8, and R8 is C1-Cs straight or branched alkyl group, comprising
the reaction of a compound of formula (D), as defined in claim 1, where
A is CH ~ X, CR” » XC=0, CR7 » XC(=0)X', where X and X’ are NH,
with a compound of formula C;-Ce straight or branched alkyl-LG,
where LG is a'leaving group. ' |

23. A process for the preparation of compounds of claim 1, wherein
the symbols R, R2, R3, R4, R5, B, Y and == have the meanings defined
abov_e and A is CH X, where X is NR8, and R8 is C1-Cs straight or
branched alkyl group, comprising the reaction of a compound of for-
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mula (I), as defined in claim 1, where A is A is CH#» X, and X is NH,
with CH20, or C;-Cs straight or branched alkyl-CHO.

24. A process for the preparation of compounds of claim 1, wherein
the symbols R, R2, R3, R4, R3, B and == have the meaning.s defined
above and A is CH » X, where X is S(O)x and x is 1 or 2, comprising the
oxidation of a compound of formula (I), as defined in claim 1, whein A
is CH » X, where X is S(O)x and x is 0.

25. A process for the preparation of compounds of claim 1, wherein
the symbols A, B, R:, R2, R3, R4, R, and Y, have the meanings defined

above, and == is a single bond, comprising the reduction of a com-
pound of formula (I), as defined in claim 1, wherein the symbol == is
double bond.

26. A process for the preparation of compounds of claim 1, wherein
the symbols B, R!, R2, R3, R4, R?, Y, and == have the meanings defined
above, and A is CRé » CH=CH ~ , CRé » CH2, where R is hydrogen,
comprising the deoxygenation of a compound of formula (I), as defined
in claim 1, wherein R6 is hydroxy.

"~ 27. A process for the preparation of compounds of claim 1, wherein .

the symbols A, B, R%, R%, R3, R4, R5, Y, and == have the meanings de-
fined above, Rl is C(=NR9)NHR1°; where R? and R0 have the meanings
reported above, comprising the reaction of a compound of formula (I),
as defined in claim 1, R!is hydrogen with a compound of general for-

mula (XIII)

TC(=NR9NHR (XIII)

where R? and R10 have the meanings reported above and T is a leaving
group. ‘

- 28. A process for the preparation of compounds of claim 1, wherein

the symbols A, B, R}, R2, R5, Y, and == have the meanings. defined
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above, and R3 and R4, independently, are N » OR!2 when the bonds
== linking the carbon atom in position 6 of the androstane skeleton
with R3 and the carbon atom in position.7 with R4, indep.endently, are
double bonds, comprising the reaction of a compound of formula (I), as
defined in claim 1, R3 and R4, being R3 and R* the same or different,
are O, with the meaning of a keto group, with a compound H2NOR12

where R12 has the meanings defined above.

29. A process for the preparation of compounds of claim 1, wherein
the symbols A, B, R!, R2?, RS, Y, and == have the meanings defined
above, and R? and R¢, independently, are CR!2R! when the bonds ==
linking the carbon atom in position 6 of the androstane skeleton with
R3 and the carbon atom in position 7 with R4 are double bonds, com-
prising the reaction of a compound of formula (I), as defined in claim 1,
wherein R3 and R4, being R3 and R4 the same or different, are O, with
the meaning of a keto group, with a compound of general formula (XIV)

or (XV),

R13R1“CH-P*Rs!® Hal "~ XIV)
R15R14CH~P(=0)(OR9), XV)

where R13, R1, and R?° are as defined above and Hal is a halogen.

30. A process for the preparation of compounds of claim 1, wherein
the symbols A, B, R!, R?, R5, Y, and = have the meanings defined
above, and R3 and R4, independently, are C:-Ce straight or branched
alkyl groups substituted with a hydroxy group, when the bonds ==
linking the carbon atom in position 6 of the androstane skeleton with
R3 and the carbon atom in position 7 with R4 are single bonds, compris-
ing the reaction of a compound of formula (I), as defined in claim 1, .
wherein R3 and R4, being R3 and R* the same or different, are CR}3R4,
where R13 and R!4 are hydrogens, when the bonds == linking the car-
bon atom in position 6 of the androstane skeleton with R3 and the car-
bon atom in position 7 with R4 are double bonds, with a borane.
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31. A process for the preparation of compounds of claim 1, wherein
the symbols A, B, R1, R2, R5, Y, and == have the meanings defined
above, and R? and R4, independently, being R3 and R* the same or dif-
ferent, are O, with the meaning of a keto group, when the bonds ==
linking the carbon atom in position 6 of the androstane skeleton with
R3 and the carbon atom in position 7 with R4 are double bonds, com-
prising the oxidation of a compound of formula (I), as defined in claim
1, wherein R3 and R4, being R3 and R4 the same or different, are hy-
droxy, when the bonds == linking the carbon atom in position 6 of the
androstane skeleton with R3 and the carbon atom in position 7 with R4
are single bonds.

32. Pharmaceutical composition comprising at leat a compound of
claims 1-11 in admixture with at elast one pharmaceutically accept-
able vehicle and/or excipient.

33. Use of the compounds of claims 1-12 as medicaments.

34. Use of the compounds of claims 1-12 for the preparation of a
medicament for the treatment of cardiovascular disorders.

35. Use according to claim 34, wherein said cardiovascular disorders
is heart failure.

36. Use according to claim 34, wherein said cardiovascular disorders
is hypertension.

37. Use according to claim 34, wherein said cardiovascular disorders
is heart failure and/or hypertension.

38. Use of the compounds of claims 1-12 for the preparation of a
medicament for the inhibition of the enzymatic activity of the Na*,K*-.
ATPase.
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39. Use of the compounds of claims 1-12 for the preparation of a
medicament for the treatment of a disease caused by the hypertensive
effects of endogenous ouabain. ‘

40. Use according to claim 39, in which the disease caused by the
hypertensive effects of endogenous ouabain comprise renal failure pro-
.gression in autosomal dominant polycystic renal disease (ADPKD),
preeclamptic hypertension and proteinuria and renal failure progres--
sion in patieﬁts with adducin polymorphisms.



