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“Modul at i oYY OR/ 1696 Recept- Or:, ' S ;&Fﬁﬁ&gg&ggr ound
of the Invention 5 i The pr esent“fnvention is directed to
met hods, conpositions, and conpounds#for nodul ating ani nal
brain eXC|tab|I|ty V|athe ganmma- ani nobut yric . acid A .
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present inventiron s conpasi tions oun

nodul ating brain eXC|tab|I|ty t hr ough blndlng to the neuroster0|d recept or
site.on.10 the GRC.. Braln excitability is
defined as the |evei  of arousal “ofan animal f a7 - conti nuum t hat
ranges from conma to convul si.ons,..and:i s: regulated by .vari ous
neurotransnitters. In general ackgroun smﬂﬂhklmVQNQOMespon5|ble f or

regul ati.ngsthe - - .- .conductance of 'i.ons’across :néuronal menbranes.

At rest, the neuronal nenbrane 15 . ) possesses a potential (or menbrane

vol tage) of appr oxi i, tolg&‘é‘msgrt%%?@g ei nay

negative™w th respect

i's the result Ofcdrﬂébtﬁﬂsﬁ?hloduMEBQEﬁﬁnalﬂaﬁxﬁéidmb’ o

across the. neuronal ~sem per meabl esmen rane ‘Neur.otransmtters
are stored in prm@Aa(ﬁABAx)aeceptm&hlonde lonophore canqblexr(GR@l cSpeeiﬂcall}dehe t he

I nfluence of neuronal, actjon pQtentials. rel eased 2Q to the
synaptic_cleft, Eﬁ?s@!c}w@c@y‘sdﬁm V\EMWSWE% and M‘W‘éﬁ oL ne

wi |l cause” nenbrgaﬁ 1t P é e%éty plﬂ@“ﬂﬁs fqhﬁ%ortl nre r@é%%rs v%

mv). Thi.s effect TS _
are 10 Q,U(mtat ed- by ‘acet yl chol'i ne toincrease  nenbrane

per neabi lity to:Na[err] ‘ions. :The : .. .~ 7+ .2reduced menbrane potenti al
stinul ates neuronal eBcalna:bﬂcitabl;ltM is deﬂneﬂoasmbﬂemlzﬁ' arousal of gpsanimelb i c

action potential, n: t'he ‘case of tihe he effect on
0 _:.tapgeﬁymcomwcon._ _S: D Ceaiea b5t

brain excitabi. I‘F.., inuyr LSRR
. ’ y
e ngt!}%gﬁésm?n e brai n uf } mtbl%ﬁﬁ blmet

GABA has a prof’
because up to 4
neurotransmtt ercondﬁéx&ﬂeerof@odsabmsﬁéieo&xaietmbades tA(txest,thedemonhlmemtnme)ns by
30 "t eégul-ati'hg the ondyctance of -chl-ori:de i.ons.across.the neurgnal
menbr anb5 _ possessesapoten (or membrane voltage) of approxxmately -80 mV, the ce

mtenor bemg neganve thh respect to the cell_ extenor 'l'he potentlal (voltage)

s the result of 1on (K+ Na Cl orgam "ns) balance across the neuronal

20 d
i ” __ _wxll cause membrane"depolanzatxon (change of potentxal from -80 mV to -50
mV). Thxs eﬁ'ect is medxated by postsynapnc mcoumc receptors which are
_ stunulated by acetylchohne to mcrease membrane permeabxhty to Na* ions. The
25 postsynapnc actxon potennal 1

 In the case of the GRC the effe on;bxam.excltabrhty is mediatéd by

.-.GABA, a neurotransmltter GABA has a profound:' uence on ‘overall brain

- excitability because up to 40% of the eurons in the bram utrhzc GABA as a

e neuron'ansmxtter "'“'GABA regulates the excltabrllty f mdmdual neurons by
30 .. regulating the conductance of chlonde 1ons across the neuronal membrane
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GABA i nt erwWex9s/16#7%6h its recognition site on the GRC to faci | PCHUSISINAOf | ow
of chloride ions down an el ectrocheni cal gradient of the GRC

into the cell. An ' intracellular increase in the levels of this

ani on causes hyperpol ari zati on of the - t ransnenbrane potenti al,
rendering the neuron | ess susceptible to ex@ttatory 5 i nputs (ie.,

reduced neuron excitability). In other words, the higher the chloride
i on concentration in the neuron, the lower the brain excitability (the
| evel of arousal) l.] -docupent ed

that the GRC is r@ABdnmt m@smth%tecﬁsepamsgﬁoefﬂw GRd o 46 lhtataﬁbﬁ Py of

seizure activity,, T 1 |
GABA or facilitat® esﬁ g%‘?g“aﬁﬁﬂ é fﬁe tﬁ rapeuticatﬁgalus ul
bar bi turates and xhena'eudlawneasem ﬂﬁZ&)elsuﬁthxm&abameﬁhmqﬂ!mnhEOfthe

t herapeutical l'y useful %ffects by interacting with specific regulatory

sites on the transmembraggpotential, rendering the neuron less, susceptible t excittarkr ved

that a series of .st i d ta oIiteg ¢ h, . to
alter bran excit f 'M tﬂﬁﬁ‘b{j ;rfo E‘5 @ﬁt‘&"’m&’ﬁﬁ :
1007 (1986); Harrijpg QBncéﬂtﬂatloﬁ“ in e n&nﬁ’ﬁl%@% tﬁé Braid BRéitab (%Qe\?e'i *f
(1987)). Prior to the present invention, the therapeutic usefulness of

t hese steroid arousal). nmet abolites was not recogni zed by workers in the
field due to an irncompl ete

d d
site of action. Appli 5Fﬁ‘§°ll'ﬂﬂ%‘gﬂ?‘it?ﬂt%a§té§&aigrjfggnsobletf tbg éa?"gy of

phar maceut i cal a‘ 0] qq,i“ge dggs

devel oped understan &Hlf'e btency an‘é SI teg éAﬁc)tmi“gn 'q:léaetr%cgi n ‘
steroid 10 GAB@poﬁtrdﬂn&te the effects of GABA (eg Twmwemanprmﬂﬁ
progesterone and its netabolites have been: .demonstrated to have
profound ef f ect s barbiturates, apdc beazgndiazepiness(BZs) r%‘ﬁh as Valium), produce their Act o
Qobstet. GynecolL and 985

B.S., Science 21%@&(%%3)’%@3?%@%’“3 %W@%?
(1968); rcand Lanbert J. et al, Trends Pharnacol . 8:224-227
(1987)). The levels of . o progesterone and its netabolites vary

with the phases of thdthasaisorbeah obgerves thatia series of steroid metabolites interact with
AR 14 AN I AR v TR i
pri or 1007 (1986); Harrison, N.L. ef al, J. Pharmacol. Exp. Ther. 241:346-353
 (1987)). Priortothe present invention, the thetapetmc usefulness of these steroid
metabohtu was not reeogmzed by workers in the field due to an incomplete
understandmg of the potency and slte of act:on. Apphcants' invention relates in
20 part to a pharmaceutlcal apphcatlon of the knowledge gained from a tnore
| developed understandmg of the poteney and szte of action of certain steroid
compounds ' |
The ovaxjiao hormone progesterone and its metabolites have been
demonstrated to have profound effects on brain excitability (Backstrom; T. ef al.,
25 Acta Obstet. Gynecal Scand. Suppl. 130:19-24 (1985), Pfaff, D.W. and McEwen,
B. S Sczence 219 808-814 (1983), Gyermek etal,J. Med. Chem. 11:117 (1968);
and Lambert, J et al., ﬁends Pharmacol. 8:224-227 (1987)) The levels of
progeeterone and its metabohtes vary with the phases of the menstrual cycle. It
hasbeenweudocumemedthatpmgestemneandxtsmenbohmdecreasepnorto
30 the onset of menses. The. monthly recurrence of eerlam physical symptoms prior
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whi ch have bes
i ncl ude stress, .

&d . Thes PCTIUS9?IISZ§0

: s,trual syndrorre ( PVB)
adaches ( Dalton, K.,

so been wel | docu
associated with pg
nxi ety, and m.graf
Pr enenst r ual Syndrorre and #:x Pr oglest er herapy, 2nd edition,

~ Chi cago: Chi cago year book, 1984) ‘Patients 5. with PMS have a
nont hl y recurrence of synptons that are present in prenenses

and absent in postnenses. In a simlar fashion, a
reduction:in pr Qﬁﬁﬁ%&&ﬁﬁnﬁ&&s@iﬁﬁlﬁmmﬂ&m ‘These symptoms,awhxehat ed
with an increase in seizure frequency in female e |Iept|cs (1,

cat ameni al ‘epi - dp¥e becothellassociated withzpremenstrual MS)aWGBlde - 1237

reduction 1 aiet, S re%%@%éﬁ?ﬁaﬁ@#&f%%%g@?@éﬁ%%% bnf

Neur ol Neurosurg:n€ w;,,em, Cﬁ@d&éﬁé&g(éﬁ%@&y@&oﬁ,@%ﬁ) Patiedtd"

patients with prinary genera pet1t mal | epsy, the

t enpor al§:‘i nci- demmsmamﬂym@ﬁmpﬂmwmmpmm
|nC|dence of t he syrrptoms of premenstrual syndrone (Backstrom T. et al.

J 15 "PSyand absent inpastmensenac ol 2: 8-20-(¢.1983) ). The steroid

at 1 ents oi Ch epi | oAb ananfashidtsp PR Hod<enine o, S5} bieh bl | Eﬁ’u

cycles (Aird, RBorrelated ®withU@nindrease /if: sel¥iité freifliehcFoin-female epileptics I@E., 715
-719(1951)). A syndrome al'so related to | ow

priogest er'éne: I-ecetamenial epilepsy dlaidlawpd.c2€atemenial epilepsy," Lancepdp35-1237
| nredi er aft rth ogest erone .l eye dec ease, dt ITB.tI
| eadi n§ t o t he giw%g)) oA pagre d 9&&?%&5% Obsgeyed Wi ‘Mﬁm d
depressi on yA i,,tygw.
ere an'xnlieE %yE angﬁogcwg ‘Qorrl ta dl %

ldnS
associ at ed wi t hPEe |'I|ty PRD- associ at ed

depression is w&47-sm9%»t dntadditionaforpatiedty withaaihary generalized petit mal
anti depressants and wonen exper| encing PND show _an_ increased . ingjdence of

25 PV epilepsyo the P@m pargh incidence of seizures has been comelated; Wi |the { nese

3235%3??2352‘3&%@6‘ & s R b SR8 B, T e 1,

olrtes in tHe
honeostyatic . . Psychosom. ObféH . 91330 @983)) eme kt%ﬁndl dédkycotticostérons

mani f ested as an |ncrease ‘I'N sei zZure” activi'ty or synptons

associ ated. . wi thashewfométobeeﬁmyeanm@\mmmﬁmﬂepﬁoespsﬂs correlated
correl atlon bet \/\/e?ﬂlthgrueduced I eye 8 pﬁ&geansrgn% G TtﬂmtepeMsZn‘?torrs

associ at ed+- ‘Wi
145 715-719 (1951))

20 . (PND) Immedtately aﬁer brrth, progesterone levels decrease dramattea'l-ly
. #....:Jeading to the onset of PND. . The symptoms of PND range from nnld depression

.10 psychosis requmng hospxtahzanon, PNDis assocxated wrth severe anxiety and
an enable to ueatnent by classic

Lo antidepressants. and women experxenemg PND show an mcreased incidence of
25 PMS (Dalton, K., 1984). | ,
-.:Collectively, these observauons nnply 1 crue:al role for progesterone and
deoxycorticosterone and more specifically then' metabohtes in the homeostatte )
e - regulation ofbram excttabthty, whteh is. mamfested asan increase in seizure
. oPerso- activity or symptoms assoctated w1th catamemal eptlepsy PMS and PND. The
30...> ¢....- ~cormelation between reduced levels of progesterone and the symptoms associated
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with PVvB, VRI61676 cat aneni al epil epsy (Backstromet al., 19@’“%1?%1[8 K.,
1984) has pronpted the use of progesterone in their treatnment (Mattson et

al., in Advances in epileptology: XVth Epilepy International
Synposi um Raven Press, New You(_ 279- 282, 1984, and Dalton,
K., 1984). However, progesterone is not consistently .effective in
the treatnment of the aforenentioned syndr orres For exanpl e, no

dose-response rel ationship exists for progesterone.in the treatnent

ot ol Briti o PG EoAS: PNTY el casikARY Byterny (i br R ESBS; DARGRACY 1

publications andlBM)&ihﬁpﬁﬁﬁpMﬁﬁWdfﬁﬁngmﬁbﬂMaﬁn&hﬂMa&oﬁbﬂd i
specification are incorporated herein by reference.
Summary of the | Aduancesm epileptology: XWhEptlewImenmng(m%Bém%ﬁss s

directed t th t
o rected 1o met Rl YERIBASLES 1984, M D K, 1900, HRORVEL ool Bl 2 10
the use gf 3 [er%nd&dﬁ%maiﬂ@d ifi ithy Rediment 6fhk iafsrémentidried Syadromesie oy 15

identified site on the conplex, to nodulate brain excitability in a
nmanner t hat example, nmdose-raspm relationship existsfox proggsterone in the treatmest

agent s, SnéSSZPZE?g?i@m@&M& o bares Gameseh, 15HS7 558G, Hmaryels, '

effective for sug W | of the invention.

The conpounds usedal n-an oar’irgr1&1$1Jow"g}r?tzy(g):éﬂi';a e m@gntlon are nodul ators 20

of the excitability omfmmeNdmlmdmm&Mmabmmmmm ‘
ability to .._ regulate chloride ion channels associated with the
GABA red8pt or cofprcification are incorporatodharein byirefere@gder i nent s have establ i shed
that the conpounds used in and of the _ i nvention have

anti convul sant and anxiolytic activity simni lar to the actions of

known anxi ol ytic agents such as S%%Wé}‘%ﬁvﬁtﬁnd' stinct site on the

GR 25 conpl ex. e relationship of endogenous
nmet abol ites of progesterone to processes ~ associated with
reproduction (estrus cycle and pregnancy) is well established
(Marker, RE., Kamm OTheapresifitGimventioh \is , ditected| to imethods, compositions, and
epi - pregnanol - 3- ggx%po’unds for modulatmg brain excitability. More parhcularly, the invention
relates to the use of 3e-hydroxylated steroid derivatives, actmg at a newly
15 " identified site on the GR complex, to modulate brain excitability in a manner that
will alleviate stress, anxiety, insomnia, mood disorders (such as depression) that
are amenable to GR-active agents, and seizure activity. Compositions and
compounds effective for such treatment are within the scope of the invention.
Thecompomdsusedmandfomngpartofthe invention are modulators
20 oftheexcxtabxhtyofthecen&alnervoussystemasmedmtedbythexrabﬂxtyto
regulate chlondq ion cha.nnels associated with the GABA receptor complex.
| Applicants’ expenments have established that the compounds used in and of the
invention have antlconvulsant and anxiolytic activity similar to the actions of
knownamnolytlcagents suchastheBZs butactatad:sunctmte on the GR
25 complex.
The relationship of endogenous metabolites of progesterone to processes
associated with reproduction (estrus cycle and pregnancy) is well established
(Marker, R.E, Kamm, O., and McGrew,R.V., "Isolation of epi-pregnanol-3-one-
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£, it was not recognized
ra| n excitability

_ " J. Am Chem
Prior to the ent invention, ho
how to treat disorders by ) rmdul ati- ng’
t hrough the use of progest ne netabolites. i Therefore, this
invention is directed to iods, conposi t¥ons, f’l"d'conpounds 5

to treat disorders by nodutating brain excitability using the compounds of
this [ nvent'i"on Represent ative disorders treated in the

Cynar ome (PN . 040E hibhn FREme uripn” % e héngs 305 FE-SISTS3T Bror e
(such as depr 5 56 AR préskinindé Wxt%sﬁ&ﬁ%grﬁﬁdﬁgmo‘&ea rders by

i nsomi a The conpounds of the inventiaon can al so 'be used to induce
anest hesi a. 1 @nodulating ‘brain - exﬁwdltyehtdilghdhepxsemf prbgedﬁeroﬁe ‘ehetabolites.
Enbodi ments -

e co s ‘of. _and used ip.the invention
are derivati ve‘?e{?fmﬁ’awso‘&g"ﬁ{%rl?w ods, °°‘H%ﬁ‘ ‘Q@’H@Q&%\n 20

-ones; 5 3[err] g é.eg 1306 &%@ggﬁam IR
_pregnanedl oI_s an [err ;--'-3;‘5& oxyl a an ros;_ ‘54 aﬂﬁ%co s]goul,ndsgfﬂgs
sul fonate,” - “invention.- anés‘eﬁtaﬁveﬂibaﬁabmiﬁms ft inveittiGieareiepilggsy, and

thi azolidine derivatives 15"  thereof, which derivatives are ref erred
to as prodrugsanxigy; mmem spndsome JPMS), post-natal deprassiort @NR),duedd at i ve

el ?VEPS“”_‘Cﬂ‘aii isgff ?%*gﬁf#%dﬁ“%'ﬁféhgﬁﬁe' 5 BatlE B SHeDe meRFeant g

and is ' &B?&e%nﬁﬁﬁé%%ﬂué%s&’to‘iﬁu By Rlesfa. OF
chiem cal process; see Not ari;, Theory and Practice of
Prodrug Ki netlcs ‘Met hod ln Enzym)I ogy; 20 s 1120309- 323 (1985);
Bodor, _N., Novel JAppr. oaches - |n Prodrug Desi g of t he
Fut ur e10 6(3) 165- 1820et q%ﬂae eferredEgeb@dlmentx odr ugs

Bi orevers| bl e=Derivati ves. for Var| ous :Functi onal- Groups::and: Chem cal
Entities, Cin DeS| gn of Pr odr ugs(H. Bundgaard ed.) El sevi er,
New York (1985} sh , o ne. o the nt hetic
derivatives for m ng g%gg‘? R 8%?%‘@3’1’?3%“%" a&mv%)@ﬁ?f hot  be

true prodrugs bmeﬁﬁ&ednpﬁgsﬂntzmanéso t g uahOMRgnanediol-20-ones; 3a-20-
characteri:stigs;: they al.so'possess-intrinsic activity. However, for
pur poses of t hi pmgnanedlols, and M[ydmezylamd- deost _.'_'t,laxﬂeesm!;‘ ether csulfonate,
prodrugs. __ sulfate, phosphonate phosphate, ox1me (1m1no.), and thiazolidine denvatxves
15 o thereof, wh1ch denvauvesarerefenedtoas s, The expresslon "prodrug”
: __ denotes a denvatxve of a known direct actmg drug, wluch denvanve has enhanced
delivery charactenstles and therapeutic value as compated to the drug, and is
| ‘:.;Muansformedmtotheacuvedmgbyanenzymaucorchemlcalprocess,seeNoun
~ RE, Theory and Pmuce of Prodrug Kmetlcs, Methoa’s in Enzymology,
20 112:309-323 (1985); Bodor; N., "Novel Approaches in Prodrig Design," Drugs
of the Future, 6(3),_ 5-182 (1981); and liuodgaard, H, "Design of Prodrugs:
Bioreversibie-Derivatives for Various Funf_ _._Groups and Chemical Entities,"”
in Design ofpmamgs(n Bundgasid, ed.), Elsevier, New York (1985). Itshould ~
be noted that some “of the synthetic denvaﬁve formmg part of the present
25 invention may not be true prodrugs because m “addition to the above
characteristics, they also;possess intrinsic actmty However, for purposes of this
application they'wxll e referred to as prodrugs
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Qur studi 3OPEE76 KW et al ., European Journal of Pharmacol 8&y/US95/15210
136: 419-423 (1987)) have denonstrated that the 3 [err]-hydroxyl ated

steroi ds used - in the invention are orders of nagnitude nore
potent than others have reported (Maj ewska, MD. et al. (1986)
and Harrison, N L. et al. (1987)) as m)dul'%tors of .5 the QR

conpl ex. Nhjemska et al. and Harrison et al. teach that the 3a-
hydroxyl at ed- 5- reduced steroids are only capabl e of nuch |ower |evels of

ef fectiveness. Qur in geénldwvgz%wwdﬁaﬁ%u%r%f@mawagf that
otency of t

t he : hi gh ’hese steroids all ows themto be
t her apeut i cal | y 138a4194428 {198®) have demonstratedrthdtithe Sixchydodxylated stexoids usedi | ity

via the GR conpl.ex. The nost pof ent _ ster,0ids 10 ef in the
present inventi déhtheiaventionae prders ofsmagnitudg more %‘HB?’P?@E“&’P"C ’°P°“°d

progest erone an Mot C @ggﬁF 0, m?’!?% 1y
used : M@J"WQ e?%{,EfSEBZXCI abi lliibgtlénggt(r ess, anxiety, rs of
insommi &, nood ¢hé G Wompléw/CMajewska et al. anaSHﬁei@omasmnt)eaém&iatahennenabl e
to GR-active agents, and sei'zure disorders in therapeut ically

benefi ci al mnnéﬂdﬂh&imdmmmmbhsﬂmeegfm loﬂ@éée‘ﬂﬁ

steroids |nterac at a uni i.;te on.the GR co X ch | ct from
ot her R%WS%.@'&'W” ? A @:”é&"f’&ﬁpﬂm"%‘ %gf] ‘ﬁ% € and
GABA) where l:?;@ wiahieh! ¢ 'b%'th&ﬁf)éﬁ%ﬂl ﬁseyﬁlr gqﬁ :

anxi ety, sleep, r%logogncs‘{)rders iﬂb 6& Ssel zure di so}fders lhavete been
previously el i cinioihldtionef bidin eaclthbﬂmmtlmGR—Icomplex The most poterit stexgidCent r al ‘

Ner vous System Di sorders, pages, 123-147, .D. C, Horvel |, ed
Ll oyd, IRG and Wsefybin ithe present invextign: inciile, dartvatives, of W"Fﬁ?tlag‘a%@fatlon

of 10975, P45 e LS s RS S8 Sttty B ).

oral activity (3 giddulbtebiain excitability in stfésklihxiett, ifsominia) fvod idisorders (30gh
The steroid derivatives of this invention are those having one of the 25
following str uctaadqbretsmn}tha&g:e amenable to GR-active agents, and seizure disorders in a
' therapeutically be_r_;e_ﬁmal r_n_a_nner. Furthermore, we have demonstrated that these
15 steroids interact at a umque site on the GR complex which is distinct ﬁ'om other
known sites of mteractlon (.., barblturate, BZ and GABA) where
therapeutxcally beneﬁcxal eﬁ'ects on stress, anxlety, sleep, mood disorders and
seizure disorders have been prevxously elicited (Gee, K.W and Yamamura, H.I,,
in In Central Nervous System Disorders, pages 123-147 D.C. Horvell, ed., 1985;
20 Lloyd, K.G. and Morselh, PL.in P.sychopharmacology The Third Generation
of Progress, pages 183-195 HY. Meltzer ed., Raven Press, N.Y., 1987). These
compounds are desirable for thelr duration, potency and oral activity (along with
other forms of admxmstrauon) - |
The steroid denvatwes of this mventxon are those havmg one of the

25 following structural formu_las
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Formula 1

Formula 2

5 Formula 3 ' P .
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The present invention also includes pharnaceutically accepkﬁﬁhﬁﬂﬁéégrs

and sal ts WPIM®76onpounds of Fornulas 1-6, including acid a I'ts. p
It is believed that the 3[err]-hydroxyl may al so be :
masked as a pharmaceutically acceptabl e ester due to the fact
that the ester will be cleaved off as thepgodrug is converted to drug

form These are referred to herein as cl eavabl e esters.

Definitions In accordance with the present invention
~and as used herein, the follow ng " terns are defined with the

foll owi ng meani NnForsplacds explicitly stated ot herw se.

The term"al kyl" refers to saturated aliphatic groups including straight 10
chain, branched chain, and cyclic groups, all of which nmay be optionally
substituted. Suitable alkyl groups include nethyl, ethyl, and the |ike, and
may be optionally substituted. Ry The term

"al kenyl " refers to unsaturated groups which i h at | east one

car bon-car bon doubl e bond and incl udes straij , branched chain, and
15 cyclic groups, all of which ally substituted.

The term "alkynyl" refers to unsat ys
contain at |east one carbon-carbon t
branced chain, and cyclic groupsRw=a

N P may contain additional

unsaturation. Wen present at thHO3[erf]ypuSition, the alkynyl groups may
be 20 substituted with a hal ogenated or unhal ogenated CJerr]

raical, a CJerr]-Cerr] saturated or unsat ur at ed, hal ogenat ed

or unhal ogenated straight chain radical, a (Jerr]-Cferr] cyclic ‘
(cycloal kyl) radical or (Jerr]-Clerr] aromatic radical or a 4, 5, or

6- menbered G or N attached heterocyclic radical containing 1,

2 or 3 heteroato alest ed fromthe group consi sting of

oxygen, nitrogen and sul fur, excluding heterocyclic radicals 25

with two or nore adjacent 0 or S atons. Preferred ahﬁynyl groups have two
to four carbon atons. The t.erm "al koxy"
refers to the ether -OR wherein R is alkyl. ' The term
"aryl oxy" refers to the ether -OR wherein

5 Formula 6
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“The term'WQr’ﬂ“" Befers to aromatic groups whi ch have at | e BET/HRU/IS210g
havi ng a conjugated pi electron system and includes carbocyclic aryl and

bi aryl, bot h 6f: whi ch may be optionall'y substituted.

The ternl"carbocyclrc aryl:_refers“to gr %gs wherein the ring atons on the
5 aromatic ring are carbon atons. rbocyclic aryl groups include
phenyl and napht hyl groups optionally substituted. Substituted
phenyl has preferably one to three substituents, such being

advant ageousi:
9 Y ;ﬂ% it ivehiiéh alSy fHehides: phﬂ’ﬁ%eu%calq tabl?HE&fy

hal ogen, | ower acy nitro.
refers to an alahylsalgmﬁibe smhpeumh’oéﬂonnulm bi6; mcgdduwmd)addiﬂonsalts It 18ur t abl e

ar al kyl groups de be he 11 and be optionally
substitut ed: P °'é ‘Qe'% ‘hy%&t@?harser l@qsggfi/ cutically NRR!
where R and:R' oget her
formthe rest o ““r%%"r ofhl mmé%%@%WHéﬁ Wﬂ&#

gr oupsSi fick udeedm?&teﬂ!d! daig fotm. %wmto%ﬂiscleavablemhm i no:
The term 7acyl” refers to the al kanoyl group C(O)R Wnere R is al kyl,

aIkenyI alkynyr aryl’, or’ ara1ky| - "+ The term
optlonally suQ%%%hF;ed or.."substituted" refers to groups _

substituted by Bt hree substltuents ‘i ndependently’ 'sel ected from
| ower al kyl, 20 aryl, al kenyl, .alkynyl -al koxy, .amno, thio, halo,
hal oal kyl , trlhaloalkyl acyl nitro, hydr oxy, and ket o.

The term™1ower™ eimmmmmemmnmmonmedhmgahefolha&ng:al s

of one to. four car bon, at o Suc roups may be strajght chain, branched
chai n, egyegysh@thﬂgpﬂgmgmeanmg, unigss explicily stated ptherwisec 41 1 y

accept abl e esters o] o { I

Forrmul as 1-6 derive rqomt % ntgtslﬁg.l%ﬁédgﬁ%hago%ouﬁdneéud@ﬁ@gﬁi

i nvent0on™ and MB@MEMOWQKQI@M all ‘of which may be optioldB P! es of
substrtuents Whi ch. can be used in the co ounds. of For nul a 1

are: 30 ° 7 :-substitutedz $@W¢umm¢bdemeﬂiyk)cth}fmghkampﬂ may | ower
al kynyl; ' ‘be optionally substituted. ' e
The term alkenyl“refetstounsaturatedgtoupswlﬁchcontai_natleastone
- carbon-carbon double:bond:and ‘includes straight:chain, branched chain, and
15 cyclic groups, all of which niay be optionally substituted. . e
S 9T The termalkynylrefers to-unsaturated hydrocarbon groups which
“ - contain af léast one ‘carbon-carbon triple bond and includes straight chain,
' ‘branched - chain, and ‘eycli¢: groups- all - of -which - inay ‘cotitain additiemal : -
_ 1msamratmn. When present at the 3P-position,: the. alkynyl: groups may be
20 - subsututed with: a-halg_agenated or'unhalogenated C, radical, a C,-C, saturated or
" unsaturated, halogenated or unhalogeriated straight chain radical, a C;-Cs cyclic
(cycloalkyl) radical, or C,-C, aromatic radical or a 4, 5, or 6-membered C- or N-
attachedheteroeyehc radicdl containing 1, 2or 3 heteroatoms selected from the
* - group consisting of oxygen, nitrogen, and sulfur, excluding heterocyclic radicals
25 thh two or more ad]aeent O or S'atoms. Preferred alkynyl .groups have two to
The term "alkoxy refers to the ether -OR wherein R is alkyl
"""" *“The term." aryloxy ‘refers to the ether -OR wherein R is aryl.
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-11- Rlerr] is rrethyiene, [err]-h |, or
[err] - cyar¥O%A6076hysi ol ogi cal | y accept abl e 3- Mﬁﬁ%\f ’
esters, and 3, 20-diesters thereof; with the proviso that when .

Rlerr] is [err]-cyano, then R is not hydrogen.
However, in the method claims, Rerr] may_fig cyano when R is hydrogen. 5
A preferred group of conmpounds of Fornula 1 are conpounds where R

i s hydrogen. ~  Another group of preferred conpounds are
conmpounds of Formula 1 where R err] is cyano. '
Exanpl es of pref er r edTRO paRLMEFI" RbfelPiolasbiatid giolps wiichthive af Reastaine rihg
limted to 3[err]-hydroxy- 17-nethyle -5[err]-androstane, .

3[ err] - hydr oxy- 1Hdving § eonjugated pi electron systempagdrnclvdes eirbeqyrliearyi and biawl, or
3[err]-hydroxy-17(20).(2)-nmet hoxynet hyl eng-b5[eLr] - andr ost ane.
Exanpl es” of subsboth@ mmxﬁ%m@i‘mgﬁﬂlé * he conpounds of Fornul a

2 are: 15 ﬁe&rﬁ' " g 8 ng atoms on the
Rlerr] is[err] al keny-In,1 al kyny Qgﬁgﬂg%a y?rd al oal kogygﬁ(yl , _
trifluorenethyl, aromatic ring are carbonditerhs.y ICarbinegclicaaryl gronps inviudet phieoyleartdy | ;
Rlerr] is hydrogen, a keto group, or an 1 1l[err]

Rlerr] is a [ enaphthylgropps opfi ysu@sﬁmdeubgqmgdpgi@%%l%”%}gé&g ;I

, 20 -tpifl L tyl
010D 3 2D, b IV i e
[orr] - ot noxy et kg dgen loweeutpl, s - (ot hoxy) - et hy| -2~

met hyl eneacetyl grodp, a [er

'-hydroxyethyl) group, a
Lerr] (1" hydroxypr 0pyThe term arallyl mfergvmpikyémwmmmmgﬂmmtyl |
group a_[err]-succinyl oxyace group, .,a - rr]- r ox ety
sodi um 18ucci nat & ﬁl,dl@i[@g\'l}s- H’GE&GMW‘I &?’eohlﬁe’ 3[93 o b optioriaHy
[err]-sul foxyace StitutddOuP. @ [err]-nethylacetyl group, a [err]-aloacetyl
group, eg. a [err]- ’ ' chl oroacetyl group, a [err]-ethynyl group,
or a [err]-ethyl grouphehiesh, "diatkyldnsino®irefers to -NRR" where IR and ®ir bren at om
to which this ethyl group is attached and an

forns a 17(20) eindgpe lowerqalkyl groups or tOSC?h)g %&r!]n %ﬁ‘%ﬁ of  Faqrphelipo
acceptabl e 3 oot ehy 20T Afyiabdind A6 ineid il i, o, and
15 ‘morpholino. : :

The term "acyl" refers to the alkanoyl group -C(O)R where R is alkyl,

alkenyl, all_cyny1, aryl, or aralkyl. :
The term. "bpt_ion;ally substituted” or "substituted” refers to groups
substituted by one to three substituents, independently selected from lower alkyl,
20 aryl, alkenyl, alkynyl, alkoxy, amino, thio, halo, haloalkyl, tribaloalkyl, a3,

nitro, hydroxy, and keto. |

" The term "lower" referred to herein in connection with organic radicals
of one to four carbon atoms. Suchgroupsmaybesuaightchain,branchedchain,

or cyclic. . _ - L
25 | The term "pharmaceutically acceptable esters or salts" refers to ester or

salts of Formulas 1-6 derived from the combination of a compound of this
invention and-an organic or inorganic acid. - - |
Examples of substituents which can be used in the comp_ounds of Formula
30 ~ R is hydrogen, or lower alkyl, lower alkenyl, or lower alkynyl;
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<

-12- W th pr ovi s0S that V\,he
li[err]- NWW%I am no, s not hydrogen.
preferred group of conpoundsiiare conpounds of F
I s hydrogen, or Iovver aI koxy.: Nore preferred are,
hydr ogen. 5 : therpreferreg gro
conmpounds of Formula 2 e wher e Q[err | ower al kenyl, | ower
al kynyl, trifluoronethyl, al oxyrret hyl , and nonohal onet hyl .
Mor e preferred are corrpounds ‘Wwhere- R[err] is Clerr]-Cler] alkenyl, C(err]-
Clerr] al kynyl:ar: .t rijl:4orR0e: wher e
Rlerr] is k g%)hyn 19:){4 E?ﬁ%ﬁ%ﬁ%% El&'leﬁ%gﬁt%;l ﬁﬁ%ﬁ‘;@iﬂ?&g{&ﬂﬁ,

addi ti onal” gr ouéptableBeemsi Zﬂeesters;radGSa'zoedleﬂeqsmhmehf of Fornul a
2 where R3 is .ac % hydroxyal kyl .. hydroxyacetyl, :or their esters with

physi ol ogi cal'ly % éliﬁ é@e“ﬁ)r‘% Wé‘!‘br‘h@(ﬁh’r@ dydwsgeMmds where Rlerr]
s 20 bu rrer[ f‘nrtr_,l iR U NEREY Yo v AR W el o

are conpounds where
mﬂcuﬂ@ouﬁustofqroﬁnmtl &rerébmeduﬁcrs viieré Rl -

rr] is

PCﬂU$5ﬂ§p0

1fa 2 where R
onpounds where R is
conpounds are

Exanpl es§ of..-pr ef-er rreda '
hydroxy-17[err] - et hynyl - 5[err -:-androstane
3[err] - et henyl ~'dshygaogemy - 5[ err] - pregnan- 20- #1575 = 2gne,

3[err]-hydroxy-3[err en r]-pregpan 20 one

B%err} e%lhenyll 3£1 hy}ﬁé‘i@epg"&) a/tjgretSeLredg%) _ ‘gsr%"ﬁrﬁgﬂ‘ gods,ef Formula 1
3lerr]- (chI oroetm&g@ xsgéfa'hﬁ -hydroxy 5[err]- pregnan 20--0ne,  3[err]-

et hynyl - R e

[err]- hydr oxy-5[err] !axagﬂ” foRotm &1 ihelaté bay kreShatr 1 ] - pr
egnan- 20- 20 . »

3?er r], Bbrer r] d!fﬂ&f%ﬂf oxt9 3[3#'#!@%59#“9}"6???“‘[?&%6 3e-hydroxy-178-
3[err], 2l -di hydr \ one,
B%err}(B bror/m- - Yol et %&ré%}xygmrlfadj@ﬂélﬁe&%w
one, 3[ err]; 21-:di didetstaie: 3[err] ethynyl - 5[ err]=pregnan-.20- one-21- acet at e,
3lerr]- ethynyl 3[err] - . hydroxy- 5[err]-pregnan-11, 20-di one,
3[err], 21-di hydroxy- Wﬁlemﬂw ehi mdgrluedmmhecompoundsofFonnubne

21- hem succi nat 3[err], 20['err]-di hydroxy-3[erf]- ethynyl S[err]-pregnane,
3[err],20[err] 25are di hydroxy 3[err]- ethynyl 5[err] pregnane,

3[err],gP[ err] -dihydr i fﬁ{, pr egnane,
3[err]-hydroxy- 3[err]lQ?§27h-:ep'r; Hﬁh &err régnan 20 one

3[err]-ethynyt=3[err]R;'s. alkenyl, alkynyl; alkoxyalkyl, '-'ha"loalkoxyalkyl trifluoromethyl,
hydr oxy-21- met hoxy:- 5. err] p ynan- 20-.0ne; . L
3[ err] - hydroxy-’ mmgpbalppethyl
3[err]-hydroxy-3[err]f ana.
bronomet hyl -3[err]-h
3[ err] - hydroxy-3[-err]riq

pregnan 20- one,

3[err]- hydroxy 3lerr] irr 1 0-?%6%1? [aerirg? p%fe?gnan 20- one, O?Qu ’ a-
20 lg-mﬂuoroacetyl group,’a. -(hy oxyacetyl) group, a- B-hydroxyacetyl-l-‘ilﬁ-ﬂ-’

" hydroxy" group, a. ﬁ-'methoxymethylacetylﬁgroup, & B-{(ethoxy)-methyl-2'-

P methyleneaéétir group, a P-(1'-hydroxyethyl) group, a' p-(1'-hydroxypropyl)

~ group, ”'B;(Z'-hydroxytsopropyl) ‘group 'a'f,B-suecmyloxyacetyl group, a
B-hydroxyacetyl sodlum succmate group,a ‘B-acetoxyacetyl group, a
25 B-sulfoxyacetyl‘gmuﬁ ;, B—methylaoetyl up{a B-haloacetyl group, e.g. a B-
t chloroacetylgrdup a_.Bethynylgroup'or Elﬂ-ethyl group: which, together with
the 17-carbon atom:to whxchthxs ethyl gmup ewachedandmoxygen atom,
formsal7(20)epo:iy§roup,and :
' phys:ologtcallyacoeptable 3<esters, 20-eshers,21-esl:ers, 3,20—dxestexs and
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- 13- hydr oxy-3[err]-trifluoronethyl-5[err] l;o(:r‘l%;srlgg’qszzlg one,

3[err], 21-WORGA60I&y- 3[ err] -

trifluoromethyl-5err]- pregnan-20-one 21 -acete,

3[err], 21-di hydroxy-3[err] -

trlfluoronethyl 5[ err] - pregnan- 20- one,
3[err]-hydroxy-3[err]-trifluoronethyl - 5[errﬁ pregnan-

11, 20-dione, 3[err], 21-di hydroxy-3[err]-trif.luoronethyl

-5[err] pr egnan- 20-one, 21- 5 hem succi nate, sodium salt, -
3[ err] - hydr oxy- 3 &th khd proVisb#thatwhéry R; il Hioc N NVdRMGARNh6( RS not hydrogen.
_ene; 3[err], 20[err]-di hydroxy-21- ethyf 5[err] pregane, 3[err], gb[err]

- di hydr oxy- 21- net hy| - 5A-preferred group of compounds are compounds o Formula 2 where R

3 20, -d hyd - - % % IE 89 2
g{g??]nedl L;(rj”)xy E[rr | y ro%aﬁmrr]e*ﬁg‘)ro 0X fl]eerr r n%ee ﬁ[err]

3[err]-20[err]- dlwi[err] n- pr opoxy- 5[err] pregnane, 3[err],20[err]-

di hydroxy-3[err]- 5[ err] - pregnane, 3[er],20[err] -di hydroxy 3
[err]-etignyl- 5[err] Aﬁoﬂxerpreferﬁde p&;fcompoundsarecompoundsofFormlﬂaz
3[err],20[err]-dih oxy-3[err]-nmethyl-5[err] - pregnan

3[err], 20- di hydr oW gexs[lbrrs]low@r-alkenyl ower alkynyly trifluargmethyh alkoxpmethyh and

3%3?}138%3” % Btdimlotiethyl Mg Zﬁﬁ%@ﬁwwwﬁgﬁﬂﬁ%ﬁ%e
3[err],20[err] -t Yor &l fidrbm! teferred are compounds whefORPRE,

3[err],20[err] -dihydroxy-3[err]- hyI 5[err pr egnane,
3[err],20[err]- duetbymdnymmromethyl © ethynyl-5[err]- pregnane

(et hoxyntihyl) - of or 1] K‘E@B&%Sgp% preigel pompags are Sompotds of Fons

3 1'-h an- ,
B%E:H <(312| dorerémg; )‘g?&r rF hyyro y’ hg?roxyfk%l? nar{yggé-tgne ﬂﬁ err]- #4tnone

hydr oxy- 3[ er r] - ( phydioldgicilly ddceptable noidsmVitee! prefefred aje conmpunds ShererR, is

3[err]-hydroxy- 3l err]-propoxyneth I-5[err] - pregnan-20- one,
3[err] - cyanonet hMQFB‘]WIW%é W-ﬁ preé/rred awfnz‘sg#ére

3[err]-(3-nethyl but-%-en 1-ynyl)- 3[err] hydr oxy- 5[err] pr-egnan- 20- one,
3[err] (1 ' -hept yEP 3] err]-hydroxy-5[err]-pregnan - 20-one,

3[err]-cygl opropyl et hyR¥dmpies of compounds include, but are not limited to 3a-
hydroxy 5[err]-prenan-20-one, 3ferr]-(1

-octynyl)-3[err ]hYd}'ok)oi%JBﬂgnyl]-Scp-aa@nmezo3B1¢éhenyl-3a-hydroxy-5[3-pregnan-20-

g{ :;H cycl opropyl et hé‘&)’é{ﬂx&% ﬁdrcig%g. l err ! 86%’58.%1 %% hydro:%nd

_5 _ 2 en.
Whl[gLr]Caﬁrggnﬁgedg) ﬁpﬁgncorrpo’lm ,T.XP'?‘%E?&W%B ﬁégn'iﬂlmtdﬂeueap.s
R1s hydrogen or étﬁ{@ﬂ W&WMMM -3ﬂ\-bﬂ1ynyll-5u-pregnan 20-

S erty-28 2 [ ad sabiamilsmanapm tupresmabe, Sl r Senteef )

, h 7 ;
Derr] - met Lﬁi;lmetﬁ OWLZS*&%[%‘H L t%mw‘““hym"ys"’%@ﬁ'z"'
-net hyl - 2' - met hyl gge Yy SfFpreguabi00soe 2ot sy -

group. & Lerrl- (1 h Oxggggg-lm ol;&h,z{-dlhydro( -3B-ethynyl-5ﬂ-pregnan20-
one 21-hemisuccinate, 3¢,20a-d1hydroxy-3ﬁ-ethynyl—5|3—pregnane, 32,208-

25 | dihydroxy-SBeethynyl-SB-pregnppe, _ Qa,ZOB-Qihydroxy-3B-ethynyl-5a-

pregnane, 3o-hydroxy-3p-(2'-propynyl)-5a-pregnan-20-one, 3p-ethynyl-3a-
hydroxy-21-methoxy-5p-pregnan-20-one; 3a-hydroxy-3p-chloromethyl-Se-

pregnan-20-one,  3a-hydro: -3B-ﬂuoromethyl-5u—pregnan-20-one, 3p-
bromomethyl-3a-hydroxy-5e.-pregnan-20-one, Bcggpydroxy-B B-iodomethyl-5¢.-

30 pregnan-zo-dne; 3a-hydroxy-3p-trifluoromethyl-Se-pregnan-20-one,  3a-

|
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- 14- hydr oxyi sopr opyl ) group a [err]- succi ny|, acet

“group, a’ [%?r’f“fﬁﬁroxyacetyl sodi um succi nat e ‘&J’és

[err]-acet oxyacetyl ferr]- sulfoxyacety up, a [err]-

met hyl acetyl group, a [err] chl oroacetyl group,- rr]-ethynyl group, or a
[err]-ethyl group whi ch, togetpgr h. the 17-carbon atomto
which this ethyl group is ached and 5 n oxygen atom fornms a
17(20) epoxy group; and physi ol ogi cal | y acceptabl e
3-esters, 20-esters, 2l1-esters, 3,20-diesters, and

3,21-diesters. thdt)&hbi:yéB-mﬂuoromethyMkarémmbné;OS tBa;zlsahgldmm&pmd S
not 3a- hydroxy 5a- pr eg- 9(11) en- 20- ohe,

3[err], 21-di-hydrdiflugramethyl-ifi-pregnan:0-ene,20- ok 3a,21-d1hydroxy-3li

21, acetoxye 3l ?UeLmﬁ%gﬁ%ﬁls&ﬁ@ﬁ%wwﬁﬁﬁr%% B Rt o o

conpounds ..of FOfm|,20-&dﬁ€,erQuﬁl-dxhydrméy-BB-mﬂh_éroMMprt@énaﬁLM Mare
preferred are conpounds_ where R'i s rogen.” i:
addi tional group mmmwnmwbammsjh“ ' | ;l-iﬁapnegnm 17(20)-
_ lr esters vmth
FeN P LCIAL )

where R err] is 3’3 g‘rx-e%?} )bifﬁ-ﬂoﬁf%xﬂﬁ-w?@iﬁmhyd@@% aI |y

e R oreab S by el sk
preferred are co

Exanpl es of _pref: &thdxjr Smmumks 3ar20wdih dbony-:&ﬂ-ﬁ-pmﬁoxbump:ednm 3les2004- -
hydr oxy- 3[err] trifluoromethyl-5[err]-pregn-9(il en 20 one;
3[.err] - hydr oxy- 3[dikyqdroxygp-methyl-Secpregnans; o r |3052Qadi yzaﬁmﬂwnyl-Sa-

s are 10 S“bStﬂ'éém%m‘%ﬁrnca- s §&§?§e§§§‘3%§3@r§éﬁ#@ or

| over al kynyl.; . . dimethyl-5p-pret e,3a,208[<mt &0)?*33 t-am t griafé,Bé 03; and
esters es ers

25 ph srologlca Ty accept abl e "21° esters
3, 20- di esters;: ydroxy-3|3-ethyny135[iz-pngmne,er S BuﬂOBedlhydroxy-Bp-ethynyl-S&-t h
t he provi so that said co S, not

3[ err] - hydrioxy--5{REFERRNGy 58%55 @!-éﬁénethyl-ﬁ-presmne, 30,2 QBsdibydropy:3p-
ggr} ngg},igﬂ 0 ethynyY\?agﬁ-émz E‘3¢:c-hydroxy-3B-me:thoxymethyl-s¢:z-pr¢:gnan-2O-one, -,

15 . - (ethoxymethyl)-3a-hydroxy-Sa-pregnan-20-one, 3,9:(1-f:._h.exyny,l)-3u-hydroxy-
- 5P-pregnan-20-one, . 3p-azidomethyl-3a-hydroxy-Sa-pregnan-20-one, 3
hydroxy-3p-(2',2",2'-rifluoroethoxymethyl)-Se-pregnan-20-one, 3a-hydroxy-
.. 3p-propoxymethyl-5a-pregnan-20-cne, ..., -'3'[5-cyanomethyl-3a-hydroxy-5a-
Ciiesrtas o PIEENAN=2-0ne, 3[3-(3-methylbm-2-en-l-ynyl)-3a—hydroxy—Sﬁ-pregnanQO-one,
20 3p-(1’ heptynyl)—3u-hydroxy—5|3—pregnan—20—one, Bﬁ-cyclopropylethynylﬁu-
' aF :.\;:hydroxy-Sﬂ-pregnan-ZO-one, 3p-(1 -octynyl)—3a-hydroxy-5§-pregnan—20-one,
B-cyclopropylethynyl-3u-hydroxy-sp-pregnan-ZO-one, .. and 3pB-
- eyclopropylethynyl-3e-hydroxy-Se-p regnan-20-one
Examples of substituents which canbeused in ﬂ_:.e' c_ompounds of Formula
Ris hydrogen or lower alkyl, lower alkenyl or lower alkynyl;

of a P-hydroxy acetyl group, a B-
tnﬂuoroacetyl group,aﬁ-(hydroxyacetyl) gmup.aﬁ-hydroxyaeetyl-m-hydmxy
group, a f-methioxymethylacetyl group, a B-(ethwty)-meﬂlyl-Z' -methyleneacetyl

30 group, a B-(1'-hydroxyethyl) group, a B~(1‘hydroxypropyl) group, a B-(2'-




A preferred group of conmpounds are conpounds of Fornmula 4 where R

I s hydrogen, trifluoronethyl, or |ower alkynyl. Mre preferred are
conpounds WO 96/16076 where R is hydrogen. PCT/US95f15210
addi tional group of preferred are econpounds of Formula 5 4 where
Rlerr], is acetyl, hydroxyal kyl, hydroxyacetyl, or their esters with
physi ol ogi-cal |l y acceptable acids., Mre preL‘F_rred are conpounds where
Rerr] is acetyl or [err]-sucCtlnyl oxyacetyl. Especially
preferred are conpounds where Rlerr] is _ acetyl .

Exanpl es of preferred conpounds include, but are not |limted to 3a- 10
hydr oxy-3[err]-tr r ugNg’ B- acety
3[err],20[err]- dl‘!&dé‘u&&%{)@i gﬂ:‘fﬂ Aﬁ)mﬁo&%g@ﬁ en hydroxy 1
3[err]-hydroxy- 3[ﬁdidm§ﬁclhate§bﬁwﬂﬂ-ﬁéamakdtybgmﬁﬂ-aﬁm&xyawyl group, a p-
3[err],20[err]- di hydr oxy-5[-err]-pregn-11-ene,
3[err]-ethynyl - 3[@pthylan9mm9p,@[ﬂe¢hlympwgrmma wethynylgrewm, or a B-cthyl group

Sarer 15 o whidh Togeditr i 6217 i o B fich FRERRA BT prpiied

or lower &l kynyl;anoxygen om,fomsan(zo)gﬁd*?,@oﬁpsaﬁ@rr] fornyl, methyl ene,
[err] - hydroxynethyl nmet hoxynmet hyl ene cyano; and

physi ol ogi cal | y acceptplbtsml@@lyamptﬂbﬂbbe&tm 20-estets, 21-evers,i3s20sdiestersandr eof .
Exanpl es of pref é d conpounds. include, but are not limted to 3[err]-
20 hydroxyi %&WM -5[er] 19 - norandrostane and
3[err]-hydroxy- 17‘&,%9 ‘]ZQT R 50 11)-en-

met hoxynet hyl ene-5[err glsnoran gé:toagoundlsnotBa hydroxy “pm%%\nﬁ en-20- of
substitents whi cfbneam,zbdqu&m-m-%l)maﬂmone)br Ebacalb:q'-3a-hydroxy-5a- 6

ar e: R is hydrogen or |ower alkyl, |ower alkenyl, or

| over al Wny! ; 23’”%'9(11)"’“'20'0330?&%‘}0“%@5 defined for formila 3 and

physi ol ogi cal | y accepa I - ster Q-esters

and 3, 21 Sgppoun m&m&%ﬁsﬂz otfuds, 5! 0

group of compoundg hg BPﬂltS)ﬂﬂ Moﬁ‘iﬁ‘éﬁh@dﬁ'e‘ﬁbﬁ where R is hydrogeni S

| ower al kenyl, | ovver a kynyl trifluoronethy Mor e pref erred

are 30 - comound@ﬁéﬁ@nﬂmmmomwmpmmdéﬂﬁfm

WD 96/ 16076 -

PCT/ US95/ 15210 3 Wwhere R; is acetyl, hydroxyglkyl, hydroxyacetyl, or their esters with

- 16- 15 - physiologically acceptable acids. -More preferred are compounds where R, is
“acetyl.or B-succmyloxyacetyl Especlally preferred are compounds where R, is
“acetyl.

Examples of preferred compounds include, but are not limited to 3a-
hydroxy-3 B-trifluoromethyl-SB-pregn-9(1 l)~en-20-one; and 3a-hydroxy-3p-
20 | I-5a-pregn-9-en-20-one.
' Examples ‘of substituents which can be used in the oompounds of Formula
4 are:
R is hydrogen, lower alkyl, lower alkenyl, or lower alkynyl;
R, is defined as for formula 3; and -
25 physiologically acceptable 3-esters, 20-esters, 21-esters, 3,20-diesters, and
3,21-diesters thereof; ' ' '
with the prowso that said compound is not 3¢-hydroxy—59-pregn—1 1-en-20-one
or its 3-ester derivatives.



An additional group of preferred conpounds are conmpounds of Fornul a

6 where R[ acetyl, hydroxyal kyl, hydroxyacetyl or their esters with

‘physi ol ogi I’%@&%ﬁcept abl e aC| ds. Mre preferred are compou ’W?éflé”ﬁ[ err]

S i ' aecetyl . Especr ally
.acetyL

Further preferred corrpounds ‘are conpounds of For ae 1-6 which are

esters of hydroxyl groups at positions 3 an(}for 20. Preferred esters are

t hose described by their correspondi ng acids: acetic,

propionic, maleic, fumaric, _ .-ascorbic, pinelic, succrnic,

gl utaric, ..bismet hyl, eneﬁﬁﬁieféﬁddlﬁo . ﬁ%‘démpounds of Hdrmula 4 where R

et hane-di -sul fonic, oxali¢, tartari'c, salicylic, citric, gluconic,

i t aconic, - glycol-i-i hydrogen, tnﬂuoromethyl or bwmnaﬂmwthmq prefmparetcompounds

glutamc,  gama ric, a(2- '
hydr oxyeét-hyl ari no@ﬁ%@ﬁ?ﬁf% yC| ne -and ot:her [err] -am-no aci ds,
phosphoric, . . onal%fbﬁ;&‘ﬁf ﬁefe%&ﬁ%ﬁ@ﬁxfds a?é%mpoun%of Formula

1-met hyl <1, 4- drhydronrcotrnrc
preferred59roup oft wheneoRypdis acetpl, i lnalvoxyaliod, hydqoajmdql .or thexi&sters thh

of Fornul ae 1 thro h 6 where the r] substi.tuent is éthyn :
trifl uorofethyl; S‘SEﬁ-‘é i’e”! %@@P@‘Fﬂ%d"h@ Bnis of

17(20) (2) - bne: Epay Pcinlosgoen. Espe%%@ry dr%&“&@gﬁwﬂmms

i ncl ude, but. are muyulmtedto 3a-_,
hydr oxy-3[err]-nethyl-5[err]-19- norpregn 17(20)(2) ene o
3[.err] - hydroxys1.9= nor Examples .of preferred) compounds’ lnclpd@;dm&m@ lirigei0to( 3~ ene,

nyr oky- Serr [t bbb Spann Rt PR S5 281t 30,208 -tnyarony-5p-

3[err]-ethynyl: O Xz 2R - - . _
RS At 20 gﬁégk yuﬁ{:‘%&}sp methyl-5a-pregn-11-¢n-20-one, and 32,208
3[err]-hydroxy- B[ﬂhyaroucydﬂ-puegmmtdn;,l 3[5&&yn§1-3whmbw-sp4pregn-u-ene-20-one
17(20) (2) - ene. Al so:preferred are the foll ow ng
conmpounds: 3[err] hydrExgmgpéequbsumentswhshmbeusedmtheoompoundsoﬂomula
trrfluororrethyl or 5[ err]-pregnan-20-one,

3[err] -hydroxy- 3[e -t'ri'f1 uor onet hyl - 19-

nor - 5[ ef. 43 - pr.egnan- 20- R3¢ hydrogen, or lower oweraﬂcen or lower alkynyl;
3[err]-hydroxy- 3[err] trif uorg?)n’rrethyl-gflgeyrr] 19- noryrl)’regn-=- i

1 7(20) (2)::ene, . Ry is B-formyl, methylene, B-hydroxymethyl methoxymethylene, or B-
3[err], 21-di hydrox}y BIAEI{J] trifluoromnet hyI 19 nor 5[err] pregnnan 20- one,
and : .

3[err], 21- dlhydroxy 3 : e
21- dlé%ccr nat € andj’r 5 odl um?lsa %2@-&5&3&&&%@
96/ 16076% . «» .. Examples of preferred compounds _mclude, but are. fdCTimied 6 B2 10

-17-
3 cr.-hydroxy-l 7QR0)EZ)

20 . jﬁ_‘“hydroxy -17p-formyl-Se-19-norandrostane and
5 :methoxymethylene-5¢-l9-norandrostane :
Exampl&s of substituents which can be used‘-m the oompounds of Formula
6”": | .'-_ L
- Rishydrogen.or loweralkyl, lower alkei e lower alkynyl;

25 e R,xsasdeﬁnedforformula3 and |
' 21m3mmmd

- -physiologically.acceptable 2
3,21-d1esterstheroof L I
A prefen'ed group. of oompounds are com) __ounds of Formula 6 where R

is lower alkenyl lower alkynyl. or . tnﬂuoromethyl More preferred are
30 compounds where R is lower alkynyl and u}ﬂuoromethyl



Al so preferred are the foll ow ng conpounds:

3[err], 20[ err] -di hydroxy- 19-nor - 5[ err] - pregnane;

3[err] hydMsX96/BP%6 r | -t ri f |l uoromet hyl - 19-nor - 5[ err] - pr egnanPCUASHIS28] er r |
hydr oxy-3[ err]-met hyl -5[ err]-19-nor prepan- 20- one;

3[err] et hynyl - 3a- hydr oxy- 19- nor - 5[ err] - pregnan-20-one,

3[err]-ethynyl -3[err]-hydroxy-5[err]-19-norpregn-17(20)(Z)-ene, 3a- 5

hydroxy-3[err]-methyl -5[ err]-19-nor pregn- 17¢-¥®) (2) - ene;

3[err]-hydroxy-3[err]-methyl-5err]- 1

9- nor pregn-17(20) (Z) - ene,

3[err], 21-di hydroxy-3[ersr]-4,tifluorone -19-nor-5|.er

pr egnan- 20- one 21- hem SM%%TB @ | FPERpY achompoundsofFormula

The nost preferredgc S3 OQTCI,J@ mﬂﬁg@gﬁw n *S;ng@ €¢ esters 3

[err] hydr oxy- 3[err]-§3 '7@' sy ut-3 -enl Hﬁﬁb L, r their with

"-ynyl)-5[err]- prephys:elb@:cah;eacdbpﬁble acids. Jlere prefemedrave yorfipeurrds -wlitre R, is

"-nmethyl-but-3" -en-1''-ynyl)-5[err]- egna - 20- one;
3[ err] - hydr oxy- 3[ ea¢etylior raug WMM jally neefired 2% compounds where R, is

3[err]-hydgoxy-3[e —trifluoronethyl- 5[err] pregn-11-en-20-one;
3[err], 21-di hydroxy-3{éerr]-trifluoronethyl-19-nor-5[errr]-pregnan-20-one;

3[err]-(cycl opropyl) et h¥gither Preférrdd donthoRiids &6 Gétapotide $f BormulRe P:&whith are
3[err],20[err]-di hydroxy 3[err -et hynyl - 5[ err?]e pr egnane;
3[err], 21- di hydr ox¢stegseof msgtmmt}orpr apddor 20)- Breferredrrsters are those

3a, 21- di hyd 3 th 20-
pﬁysi ol 1)giyc;ﬁ<§ agzgﬁsﬁ%‘%‘k g>0r3t?1g§tc8 J?(é“g]s?cg 085 cegf%’?éam ’Smﬂf“%llfgg‘f’@?’s
or e@hﬁh& 5\1&%&0% utrit, bxsmeﬂlylene-sahcﬁxé GnahARSLIFoNiY, |

preferred arethefol esters Wt |nt escopeot

present i d@ention: ethane-&{-sulfo}ch dxalic, tartaric, salicylic, citric, glucomc, itaconic, glycolic,
- hydroxy-3[err] - trlfluoronethyl-l9 nor-5[ err]-pregnan-20-one, 21-

heni succi nat e, sodPifiBehenzoic,  aspartic, glutamic, gamma-amino-butyric, &-~(2-

3[err],20[err] d|h r

3[err], 21-di hydroxﬁ?ﬁ%%@{tgéréwﬁgggﬁ% ng%é%\hg%cm%ate
3[err], 21-di hydr oxsulfiri] hh?/kncﬁi-&fdtﬂ -ﬂ;@dih@dro&ﬂ:oﬁﬁh 21-actate;
3[err], 21-di hydr oxy- 3[err] trifluoronmethyl-5[err]-pregnan-20-one, 21

hemi f unar at e thevmprerprefinred group of compounds compnses those compounds

e 25100 L g 0B 0 4 bt S R ™

21-succin

3[err], 21-di hydr oxy;BlafE gfdlfé%é;y%ﬁhbﬂ'aﬁﬁﬁré&mm 39one of2P-AREG1, B-(1'-

21- prop| onat e; :
PCT/ US95/ 15210 hydroxyethyl), or 17(20)(Z)-ene. - 18-

21 hem sucei nate: < Exaples of preferred compounds inchide, but are hot Husited to S

~ hydro -3B-methyl-5ﬂ 19-norpregn-17(20)(Z)-ene,  3a-hydroxy-19-nor-Se-

20  pregnan-cis-17(20)(Z)-ene, 3a-hydroxy-58-19-norpregn-17(20)(Z)ene, -3a-

hydroxy-3f-methyl-5a-19-norpregn-17(20)(Z)etie, 3p-ethynyl-3¢-hydroxy-5p-

19-norpregn-17(20)(Z)-ene, and 3e-hydroxy-3p-trifluoromethyl-5p-19-norpregn-
17(20)(Z)-ene. |

Also preferred are the followmg compounds 3a-hydroxy-3§8-

25 | mﬂuommethyl-19-nor-sp-pregm-20-one, 3-hydroxy-3p-triflucromethyl-19-

nor-5a-pregnan-20-one, 3¢-hydroxy-3ﬂ-mﬂuoromethyl—5[3—19-norpregn-

17(20XZ)-ene, 30,21-dihydroxy-3p-trifluoromethyl-19-nor-5p-pregnan-20-one,

and  3,21-dihydroxy-3p-trifluoromethyl-19-nor-5p-pregnan-20-one  21-
hemisuccinate and its sodium salt. |




bis (3 [err],2 1-dihydroxy-3[err]-ethynyl-5[err]-pregnan-20-one) 21
-hen1suc0|nate and The follow ng synthetic nethods
and exaanQs"éll‘@‘dl rected teuthe 5 preparati on of cBEHUSMUES2IGY i ng
part of and used in the pr t invention. , Synt hetic Met hods
The conpounds according to e invention may be’;
conveni ent nethod e.g. uskny conventlonalébechh

fjues such as are descri bed

in "Steroid Reactions"” Djeras publi shed in 1963 by
Hol den- Day, Inc., San 10 Franci sco or "Organic Reactions in Steroid
Chem stry"; Fri ed and Edwards, published in 1972 by Van

Nost r and-:Rei:-nhal d: Co.- wing SRR t he
i nvention may be prepar edﬂb“'y any swt ltl)? compounds 3J’?e%hn| quéewlinow&l in

the art or* henceﬁwp:bgnhnephaﬁgtﬂmxyaﬁ-mﬂuoromethyl-19-nor-5[3-pregnan—20-one, 3o
Gener al Met hods 20- Hydr oxy. pregnanes were prepared by

the reduction of hzémmw-methyléa-19-nor¢rpsgwa2{bg' ._."'-.". r3athydreny-1%aeri ng

g?gg;ﬁ 20- one der P‘\Prf Ves %%ﬁ%%ﬁﬁf%&%ﬁ‘ﬁ@ﬁ? |'{r&§g§[ gﬂﬁzhg?g']&ne’mh
mol ecul a5 br oni PaydexpIBanethySE-19moRHe@Rr 1 (20)(Z ) ene; o-hydroxy-3p-Bedip-5

pregnanes. The brono conpounds were then reacted with various dioic 0

aci ds, such‘as sU@giompregard7(20)(Z)-ente - Prdd edibydroxy-3p-tiftioromethy)i19tpr-5p-
21- hydr oxy ste The resul ti fers.fromthe dioic acids
were then converf’mzﬁwrﬁ' emisu “mate@ggwﬁ«%w by conventi onal
means. emﬁﬁr&é&@d’&n?@ﬁnﬁ?dfﬂé it Ghviatibh afe: | Ons vel |

known in the art between group on the conpounds

dizscussed above BithHydeoxye3 Wl-methyl-ﬂut-ycetﬂl 2myl)-5p-preghai-20kone;aci d

anhydrlgg or. ester, Wwherein the organic acids are, for exanple, acetic,
VWO 96/ 1 76 3a—hydroxy-3[3—(3 'methyl- ut-3'-en-l'-ynyl)-Sa-pregnan-ZO-one

: 3a-hydroxy-3ﬁ-mﬂuoromethyl-Su-pregnaanOﬂne,
3'a:hYdroxy—3B—h'iﬂuoromethylisp-pre‘gn-l.l_’-éq:—'ZO-‘one; S
% 30;21-dihydroxy-3-trifiuoromethyl-1 9-nor-5B-prégnan-20-one;’
3ﬁ-(cyclopropyl)ethynylaa-hydroxy-sB-pregnan—ZO-one,
15° - 3¢;20a-dihydroxy-3p-ethynyl-Sa-pregnane;
3a,21-dthydroxy-BB-ethenyl-Sa-pregnan-ZQ-gne,-.and EEEHEE
3«,21-dihydroxy-3B-fluoromethyl-5a-pregnan-20-one; or
physiologically acceptable 3-esters, 20-esters, 21-esters, 3,20-diesters, or
| 3,21-diesters thereof. |
200 Alsoespeclally prefexredarethefollowmgestersthhm the scope of the
present mventlon. S e e r S e nat e
o --.3u,21-dxhydtoxy-3 ﬂ-tnﬂuoromethyl-w-norz_ __ ﬁ-pregnan-ZO-one, 21-
3u,20a-dxhydroxy-21-memy1-5a-pregnane,'bxs ] emxsuccxnate.
250 <.3u,21-dxhydroxy-3ﬁ-ethenyl-5a-pregnan-20-one, 21 hem:succmate
et 3u,2l-dxhydroxy-3B-methyl—5a-pregnan-20—one 2iliaeemte B
3a 2l-dxhydroxy-3B—mﬂuoromethyl-SB-pregnan-ZO-one, 2 _1,_ . hemifumarate
3u,21-d;hydroxy-3{3-mﬂuoromethyl-sﬂ-pregnan-20-one, methyl 2l-suocmate
300 3u,21-dxhydmxy-Bﬁ-mﬂuoromethyl-SB-pregnan-Zﬂ-One, 21-propionate;




-19- propionic, maleic, fumaric, ascorbic, pinelic,

succi ni c, %%ﬂ{ozg bi smet hyl enesal i cylic, nethanesul fonic,
et hane-di -surfoni ¢, oxalic, tartaric, sal i cyl i c, PET{USO¥15210

gl uconic, itaconic, glycolic, p-an nobenzoic, aspartic, glutanic,
y-am no-butyric, a -(2-hydroxyethyl am no)-propionic, glycine and ot her

a-amno 5 aci ds, phosphoric, sulfur il%’ gl ucuronic, and
1- met hyl - 1, 4- di hydr oni cot i ni c. “®3[err]-Substituents
Hal onet hyl The 3[err]-nonohal onet hyl conpounds of this

I nvention. may be prepared by treatnent of a 3-spiro-2'oxirane

steroid with a Sowwﬁgglm&dﬁﬁyfisgléhﬁte@&gmgg?- r -20-one l—)l’{e‘?ﬂguccﬁl'ifé? as

t et ramet hyl ammoni um de 1nto y a proton
source, such as adis (3e,2lediliydroxy-3B-ethynyl-5p-1tegnan-20sohe) 21 dendsuccinaeand Ky

Gt her 3- substitu steroidg, may .be prepared by the addition of an
organonetal lic reég'g?ﬂ'hi'é“’ -'%ﬁfl?@%%&%gﬁmm Ovyliding)ethanolaminect i ve
functional 15 groups may be protected as necessary. Thus, 3-al kynyl
conmpounds may be . prepared by the use of an |ithium acetylide in

inert solvents or with Ther followihg synthetic methods' it einples aid dirbétedto the
1, 2-di bronoet hyl ene and butyl lithium as the ' organonetal lic

reagent. Pikew se Prepgmbionof sompowngs foming part of and tiser in thegiresent/invention.

group may be prepared the reaction of a 3-ketosteroid wth a vinyl

organonetal lic 20 reagent such as vinyl magnesium broni de. Conpounds
i n which the unsaiSyhiielie Methods - is renmoved for the site of reaction
such as allyl nagnesium brom de may al so be used to give

compounds containing a 3-alkenyl group. Simlarly, the use of an
2L%Luﬁjlslgnar d su% gz;fﬁ%pom nggcl:ollj'dni]nlg%otlﬁe _.\iMm_leLti_éxs?r(xjaytl?e gfeglarl;zlby any
PCT/US95/15210  convenient method, .g. using conventional techniques such as are described in
"Steroid Reactions" Djerassi, published in 1963 by Holden-Day, Inc., San
10 Francisco or "Organic Reactions in Steroid Chemistry", Fried and Edwards,
published in 1972 by Van Nostrand-Reinhold Co., New York.
The compounds of the invention may be prepared by any suitable
technique known in the art or henceforth developed.

General Methods

15 20-Hydroxy pregnanes were prepared by the reduction of 20-Kefo
pregnanes with conventional reducing agents.

21-Hemisuccinates were prepared from pregnan-20-one derivatives which

were first brominated with molecular bromine to obtain the corresponding 21-

bromo pregnanes. The bromo compounds were then reacted with various dioic

20 acids, such as succinic acid, in the presence of an amine to yield 21-hydroxy

| esters. The resulting esters from the dioic acids were then converted to their

sodium salts by conventional means.

The esters may be formed using reactions well known in the art between

the hydroxyl group on the compounids discussed above with an organic acid, acid

25 halide, acid anhydride, or ester, wherein the organic acids are, for example, acetic,



Trifl uoronet hyl The-trifluoronmethyl group may be
prepared__tw W %lon of a 3-ketosteroid wth
-trinmet hyl QY188 1% et hyl si#:ane- cat al yzed by fl uoj 2 PCT/US95/15210

21- Oxygenat ed conpounds Lead tetraaceti oxi dation of 21-methyl
Various conpounds of this type may be prepared by a reaction sequence

in which a pregnan-20-one i-s7oxidized with_lsead tetraacetate to give a

21- acet oxy derivati ve, hydrol ysis of the acetate to give a
21-al cohol, and acylation with an appr opr| at e carboxylic acid
derivative, such as an anhydride or acid chloride or ot her
reagent capabl e %oﬁxSﬂbaC'rﬁﬂeiche fitaried e as&rbiche Mlexyku&hﬁyp ghitérit, as

met hanesul fonyl Chlorid Pr egnan- nes
These may- be for rbesinﬁhyleimahegdmt methmiesalfdﬁie,ketlmne-dr-mlfbmo,t oxalic)\tadtariy,
reagent such as yl.i de deri,ve rom . treatnent oQf 15

n-propyl tri phenylsﬁll‘ﬁy %ﬁ%%%%ﬂa@%t @E‘gtﬂ‘ﬁﬂb"qy%@‘%m i i um
t_
pr egnan- 3, 20- di ow nmay bé“‘f%f‘#‘ré ofhilfé%x@fp%aﬁ%%?’ﬁcﬁmﬁ éhegﬁc °

as di bordne to thexddcpﬂohphdﬁwﬁﬂﬁfnoa mo&@lﬂmﬂaﬂdimh)ﬂql chﬁﬂdﬂatmn of
the 20 t hus forned organoborane with, for” exarrpl e, al kaline hydrogen

peroxi de, to give the 20-ol . Alternativel y, pregnan-3,20-diols

may be forned by?@?ﬁ’gﬁfﬁg‘y% on of . a 20-one gr oup to a 20-ol
group. Suitable e hydride reagents ‘Such-as -t sodi um
bor ohydr.i de or. di-ssol ving.netals such as. sodi um. | n.n- -propanol and the

li ke. WO 96/ 16076
PGT/ US95/ 15210 - Halomethyl.. o S ©-21-

+: The: 3B-monohalomethyl compounds of thxs invention may be prepared
 + by treatment of a 3-spiro-2'oxirane steroid with a source of halide ions in an inert

10 . 'solvent, such as tetramethylammonium hahde in toluene, and preferably a proton
source, such as acetic acid. :
Saturated or unsaturated alkyl

“-Other 3-substituted: steroids. may. be prepared by the addition of an
* -organometallic reagent to a.3-ketosteroid .i m which other reactive functional

15:..::2 - groups may be protected as necessary 'l‘hus, 3-alkynyl compounds may be
prepared by the use of an lithium acetyhde in inert solvents or with a reagent
prepared in situ from 12-dibromoethylene and butyl lithium as-the
organometallic reagent. Likewise, compounds of Formula Iin which R is alkenyl

++ group may be prepared the reaction of a 3-ketostemld with a vinyl organometallic

20 - reagentsuchiasvinyl magnesium bromide. compoundsmwmchmeunsammnon

" mmmovedforthesxteofmacuonsuchasaﬂyl“ o ne i¢ _
" ‘used to give compounds containing a 3-alken group Slmxlarly, the use ofan
¢ alkyl Grignard such as methyl magnesium i 1odlde w:ll leadto 3-alkyl compounds.




'Exarrpl es Example 1
3[err]-Hydroxy-5[err]-pregnan-20-one, 20- ket al

A M xt ur ewad 963{6e76 | - hydr oxy- 5[ err] - pr egnan-20-one (10.8 g, BETHIRIS210

et hyl ene 5 glycol (45 nmL), and triethyl orthoformate (30 nL) was

stirred at rt for 5 mn. p- Tol uenesulfonic acid (200 ng) was

then added and the stirring was conti nue& rt for 1.5 hr.

The resulting thick paste was poured into Qsat . NaHCO err] sol ution

(250 m.). The precipitated solid was collected by filtration, washed

t hor.oughl y “wWth cold water and dried. This sem -dried product

was dissolved in err]c rr] (350 10 m.) and dried over anhyd.
KlerrJCJerr]. hg:‘b Mof the ketal was then filtered and

used as such for the. neydifhRfomethyl gro may prepared by Feaetion] of @3sks6sterdid20
-di one, 20- ketal L!P ove sol uti on of

3[err] - hydroxy- S[MMMMﬂmm&yMBOeWWﬂHP ipgi [err]
was stirred with N-nethyl norpholine-N-oxide (8.8 g, 75 nmmol ), and powdered

15 " 4A nol ecul ar sieves (58 g) under N err] for 15 min.
Tetrapropyl ammnl rut henate . (400 ng) was then added and
the stirring was conﬁ‘%ueg am"pt or 2 hr. The resulting

dark green mxture was passed through a short colum of
Florisil and eluted with CHerr]C[err The fractions containing the
product (TLC) wekead tetraacetate oxidationaf Akimethyl evaporated. The crude

product was then cryst II|zed frg@sgaﬁ%gqumaybe&r%%wﬁfa%%u%(l 1)

to yield the title co ng-ro

Preparation of tjj -20.8A81s dxidizBd with [ad tetramtaty fogive a 21-acetoxy |
A 100 nL three neck ask equi pped with a N[errll as bubbler, a :
t her moneter, and derwanpglhygrdlymsrefthwacmaogma/ﬁ alco IMQYBH%MI@ne

(cis/trans th?ré 98% Al dg B ag}fég g%ﬁﬂ{;gm i ﬂ\l/ygla 8%&%0&3%61' Dry
25 THF 1 ‘t’ﬁ'@“ I'n a
dry ice-q9 o&uﬁﬁ&éﬁ%ﬁpﬂé@fﬂpﬁﬂhﬁtﬁ@hﬁﬂbﬁ&%ehﬁdrﬁxﬂgo@ sigids) was

added dropw se over
methanesulfonyl chloride.

Pregnan-17-enes
These may be formed by the reaction of a 17-ketosteroid with a Wittig
reagent such = as ‘the ‘ylide derived from treatment of
15 n-propyltnphenylphosphomum bromide with a strong base such as potassium #-
“butoxide. '

3,20-Diols
A-pregnan-3,20-diol may be formed by addition of a boron hydride such

as diborane to the double bond of a pregnan-17-ene followed by oxidation of the

20 hus formed organoborane with, for example, alkaline hydrogen peroxide, to give
the 20-0L. Alternatively, pregnan-3,20-diols may be formed by the reduction of
a.20-one group to 4 20-ol group. Suitable reagents are hydride reagents such as
sodium borohydride or dissolving metals such as sodium in n-propanol and the
like.



W06/ 16076
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*a period ol mr?t‘n. The mixtyre was stirred. at t tenpera?ﬁ’gs?séllsnf hr
and the resultmg reagent was used igpigdi ately for the next
st ep. d B '

3[err]-Ethynyl-3[err]-hydroxy- S[err]-pregnajy- 20- ne
The above solution of the reagent in THF, ich was nmaintained at 5
-78C, was treated dropwi se with a solution of 5P-pregnan-3, 20-di one,

20- ket al ' (180 ng, 0.5 mmol) in THF (15 ni). The tenperature was
mai nt ai ned. bel ow - ... nt 70C durl dition., The stirring was
continued at thi's terrperature for Ec&ﬁﬁlésd mn (100% conversi on as

detected by TLC). The cooaling bath was -removed - and, o0 t he
resulting solution was quenched with 2N HC1 (pH 6). The sol vent was 10
renoved and the residue was dissol ved |me (10 nL). After adding 2N
HC1 (4 n) the ;sol ution was sti.rred at ambient.tenperature for
0.5 h. The nmixture was neutrallzed With d|| NaHCJ err]

sol ution;::The- preci pit % solid (158 e/g was col | ected by
filtration, wash&d vm 384’4' a:kttdé product i s
QI BRSO

t hen purlfled by cryst*--f 0

acet one- hexane 15 ' o Vi gP jt e om ?Oﬁ}g é‘g%lm)y@hylene

TLC-R[ erf]” 045" gl @)g brth fo xmate
Exanpl e: 2 . 5@5 .Di sodi um. g\?er r? O20[ e 3r0]mlc'i)?1,asdroxy q:Efter rf preﬁnane
bi s( hesm SUCCI na{f@)uenesulfomc acid (200 mg)wastheaad gl leﬂ.frﬂhglvra]s continued at

20 di hyd 5| ; St-er al oi.ds; 250 ny,
ol ) ih 5 ? of T} 5 i r&at%bw%mm@%%momm .

IZOE thn nad.dll t | onaISbmﬂﬁm&wﬁ&mﬂ%sucqj_i ‘: 9%& “f@io ‘9@ toﬁ%@!}t ¢

h‘

three portions amﬂxbeldwateltandrdriedsmssenn-dned;z"”"', pewasdissbivedda CELCI ije was
concent: i@lt ed.(70.-0f ggggg :300)- to remove the .. « . solvent 2akd then
heat ed 90[ err] yélhﬁohﬁ;eneﬂhckctabvasmenﬁlteredand
anhydri de. The r aI | i zed- fron¥ether/hexanes giving a solid
t hat 25 COI’ISI stemhﬁi?%‘i 'ucm nic acid. The nother |iquor was :
concentrated:and’ “r i subj ectedto col” un chr omat ography (flash
silica gel, eluted with 95/5/0.1. - . CH[err]CI[err]/I\/bO—VHOAc)

gi vi ng a Whl te sbl [ d Mmmsﬂmmszd from

. ' The above solution of3a-hydr6ky-sp-pregnan-2o-one, 20-keta11nCH,Clz

was stirred with N-methylmorphohne-N-oxxde (8.8 g, 75 mmol), and powdered

15 4A molecular s1eves (58 g) under N, for 15 min. Tetrapropylammonium
pexrmhenate(400mg)wasthenaddedandﬂ1eshmngwasconnnuedatrt. for2

hr; “The resulting dark ‘green’ mixture’ mspassed through a'short column of

- 'Florisil'and ehuted with CH,CL;: Theﬁ'acuons on _' iniin
"¢ ‘combined and evaporated:- The crude:iproduct was ‘then crystallized from a
2007 - mixture of EtOAc:Hx (1 l) to yleld thetxtle'compound (10 3 g) as long rods.

& ' Preparation of the lithism reagent from 1,2-dibronioethylene
A 100 miL - three neck ﬂaskeqm ed wﬁh 4. Nj ‘gas bubbler, a
" thermometer, and & dropping funnel ‘was cha ged with- 1,2-dibromoethylene
* (cis/trans mixture; 98%, ‘Aldrich; 0.164 iL; 2mmol mw =186, d = 2.246). Dry
25" ' 'THF (15 mL) was addedand the solution’ was cooled to ~78°C in a dry ice-
e “dcetone bath. n-Bulii (2.5Mxn THF, 1.6 mL, 4.m°1) was-added dropwise over
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et her / hexaWO 96186876, s( heni succi nate), nmp  81-90[err] C was cBEFPEWISAY; o
t he bi s(sodi um salt). The

"~ bis(hem succinate) (100 ng, ~ 0.192 mvol) was dissolved in a

m ni mum vol ne of nethanol . A solution of Nalig]gerr] (2 eq, 33 ng, 0.393 5
mmol) in 0.6 nL of water was added dropw se ter 3h, the solution was.
concentrated in vacuo to give a white solid.

Exanpl e 3 : 3[err]-Hydroxy-3[err]-trifluoromnethyl

LT 2 il B o g s e o e

solution of 5[err] Qﬁmgﬂﬁ eetimfedibtali for thislerd 356 ng, 0.987
mmol) in dry THF (-5r m.) was added 0.5M F[err?ywl(m[ersrtﬁ[err] (in THF;, 2.5

m., 1.25 nnol) The resulting colorless solution was cooled to
O[err]C, and n- Bu[ crystal s) was added.
Cool i ng bath was r dﬁﬁé@%@@*sgﬂbﬁ?ngqﬂ%gnguanhﬂﬁW (Nb[err]SlF) was .
observed, and the react| I

The HBoVE ?g@ug% of the b%éga & Wa8 nleintained at

was sti rred at room tenperature: 3.1 hexane/ acetone) showed
conpl ete cdnsunpti e78%C, stm-eatedldropvgsem&alsaluuonbﬁsp}pwgmﬁ 20alione, 20-ketat

wth- : sol vent - front Subse uently 1IN HC err]3 S added
and the resulting t}$Qmg,0.5 mmol)in 33 k) (The t&{qqu]égmgp}qegﬁqﬂ

e o ey, T g o USSP gy
when CHerr]d [err Wim%vﬁ%&MMWp%emmWﬁmwwM| nog

for the m nor product Ether an ter were added. The aqueous
| ayer was back-  the resulting solution: wasl quenched with 2N HGL(pEbAbi Tbe selvgainvas

wer e wash W th saturat err drled
(vscrerr 0 't telh %&W&?w@ﬁ@%ﬁm@a%mﬂ% addg ZNHEL |,
give a white cryta thE Q8 %gﬁgﬁge?\/ﬁi b&%ﬁne ‘0.5 h. The mixture
chr omat ogr aphed errp yI ng ERR] as el uant

Evaporation of ear lwasheatrdlized withdiliNaHEQ, solution. 'I'hepreclpltated sohd(158 mg, 93%)

ﬁ%)er r1-hydroxy-3| er“r,Js ctor l:étl 1By %1”5&1%', washed with water, axﬂ Slrleti ctude pro uc(%rxlse( 10
then punﬁed by crystallization from EtOAc or from a mixture of acetone-hexane
15 to yield the t1tle oompound mp 196-197°C TLC—R, 0.45 (hexane:acetone 7:3).
Example 2

Disodium 30,20B-dihydroxy-SB-pregnane, bis(hemisuccinate)
A suspeasion of 3¢, 20-dihydroxy-5B-pregnane (Steraloids; 250 mg, 0.78
mmol) in 5 mL of dry pyridine was treated with succinic anhydride (200 mg, 2.0
20 mmol). The mixture was heated at 100°C for a total of 10 h. An additional 6
mmol of succinic anhydride was added in three portions as the reaction was
“heated. The dark mixture was concentrated (0.05 mmHg, 30°C) to remove the
solvent and then heated at 90°C. (0.05 mmkHg) to remove excess succinic
anhydride. The residue was recrystallized from ether/hexanes giving a solid that
25 consisted mainly of succinic acid. The mother liquor was concentrated and
subjected to column chromatography (ﬂash silica gel, eluted with 95/5/0.1
CH,Cl,/MeOH/HOAC) giving a white solid which was recrystallized from
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‘Furt her elVPPH1693¢ tne col urm gave , l’cm’s’s’l-"ﬁﬂ
3[err]-hydroxy-3a-trifluogongthyl-5[err]- i pr egnan- 20- one (200
mg), which on the basis of [err]F NVR and GC—MS Q cont ai ned

1.5% mi nor product (ie., 3&%Hydroxy-3[err]- tﬁj omet hyl - S[err]-pregnan-
20-one). In order to renove this inpurity, récrystallization in hot 60:40
5 hexane/ et hyl acetate was attenpted; no crystals were forned.
Finally, highly pure

3[ err] -hydrioxy-3a- ety eﬂmﬁ 2RO E909d SwalDearfied!lont $Cthe
obt ai ned by subjed??%gkt eQabovebg %ﬁ%ﬁﬁ??tg?ggto another flash
chronatography mrtbw@%ﬂmmw*ﬂm[err] P 18- 3[err] ‘C

Example..4 . 10 .. 3 errl Hydy oxy-3[.err hen ] n 20 one
and 3[err] Hydr oxy- 3[er @t‘?(b‘ﬁms )](IJO mg,._._ YAZ rdm é’ﬁa

A sol uti-on of 5[ errd-n 0%, I ida2dry
THF (20 nlL) was t reat ed vvi vr%@ﬁnq{rlr%gﬁesr um QOM%?@#WQ:@?.
3.7 nl)-at5-70. Afingiolin '0/6i 1l i watet Wagradded dtdjwaset eAfter Blyrthe solution st hen

at rt 15 . for 2.5 h, it was quenched with sat. NHerr]d solution (10
mL). The $ol vent vmcenuatedmvacuotqgmeevdn@rsehdhe tesi due was extracted

wi th Et QAc. .. The . organic | ayer was, . .. <washed with water, dil.
NaHCQO err ] sol n, water, and brine. After dry| ng over anhyd.
MySO err] the solution was filtered and. Emgpkﬂ_d t.o :yiel.d the crude

pr oduct (1.2 g). This crude product was then dissolved in
acetone (20 nlL). After adding 20 IN HC1 (10 nli) the solution was
stirred at rt for 15 h The_sol.vents were d and the

resi due was ext r acioclydram- raﬂ#quszwwa@mrteam%

washed with wat er Sostrifluotemetyd-Soipreghan-20-amecr , and _br| ne. After drying
0ot o Mhe cr ey i Poabet of oot it 4 bl A% g poR =
then di ssol ved i n @me p%mttrs(ﬁ)vﬁ E{l@gl\&ﬂd!&?@l;) (m'ﬂ-nﬁ!z%xBBUIQS' on

a columm of. silica ge uene: aAcet ong M xt ur

(94: 6) gave ‘3a- et hmmyl): The résulting ’ohwase:gubdt&(i‘&nandrl—ﬁ&h@)&h@ a

first- . fraction, Further elution with the s rre Ivent m xture
yi el ded 3[ err] et r{&wrcrmak) was added. Coolipg bath, wes zmqv ohof,A a8 139
mg), mp. 113- 116[6\&&,151F)wasobserved,andthereachonsoluhonhnnedyellow The mixture

157 wasstired at room ‘temperature for 30 mm. TLC (i1 hexane/acetone) showed
oo ?:"'completeconsumpnonofthemgmatenal thenewspot moved almost with
" solvent-front. Subsequently, 1N HCI (~3 mL) was added, and the resulting two-
. “Ephasemlxun'ewassur:edatroomtemperatme overnight. TLC (3:1
hmcane/acetone)nowd:splayedasmglespotmthank,ofws On other hand,
72077 when CH,CI, was used, there were two close spots, the top one being for the
o _' :mmor product. “Bther and water were added. The aqueous layer was back-
| 'Iextractedmthether 'l'hecombmedorgamcswetewashedmthsaturated
| NaHCO, and bnne, dned (MgS0,); filtered, and evaporated under reduced
‘ pressure to gwe a wlnte crystallme (foamy) ‘solid,” ‘which was ﬂash-
5 chromatographed employmg CH,Cl,aseluant. B -
- _. l' N Evaporanon of early ﬁ'acnons ﬁnmshed 3¢-hydroxy—3|3-mﬂuoromethyl-
T Sa-pregnan-ZO-one (10 mg) ‘ IR o




- 25- _ Exanpl e 5

a.
gfelr—??rox&%w@%@?p?rostan-1 7-one _ . To a %(ajr}{}g’g,?&%

androstan-17-one (6g) and di et hyl
azodi carboxylate (5.04 g) in THF (50 nL) was added trifluoroacetic acid
(3.3 9) 5 and the m xture becane yellow. Then triphenyl phosphine (7.6
g) was added. The reaction turnegq. to colorless and heat was
gi ven of f. Sodi um benzoate was added after 5 mn and then water
(100 nL) was added. The m xture was extracted with nethyl ene
chloride (3x80 nmL) and organics was dried over magnesi um

sul fate. The sol vent wa$nﬁmmedom of the coluntigave!3§-kydsobey-pa-trifhirothethyl-5a-
was hydrol yzed with potassiumh drOXI de (10 9% 10 nL 1o N TET hanol (150 m_)
for 1 h. Mst of t pregnani2frasie (2BQ mgje whi ﬂwbwmﬁ):@matr#eﬁ?éwﬁ.

material was partit O'nﬁglg de
The plroduct (2 7 lg I Wm&%ﬂ%{ﬁ ?&%&05‘9%3 alw%ﬁ’?ié%ﬁl
acetone=9:1). 20-on% In Brder 3o dreirv¥é Qi - impurity, recrystalhzauon in hot 60:40
21- net hyl - 5a- pregn-17(20)(2)-ene 15 3[err

Hydr oxy-5[ &rr] - andllmxamfethy:l mezlawmrymlgmﬁqmpd Winallyghighly

reagent produced from r um bro

pot assi um t - but oxi #8rg 3 3@"0 #@H&%@;ﬁgﬂée@&&*%ldég ‘a%)f F?}ﬂéob? or
12 h g8l ) 'Abfeating HHE" 1 3N riben@E TR 24BiHeR | Abdnde
(60 nmL) was o6 3% déﬁb % Hﬁoragg‘fﬁsc?#gayer was separat ed by
separatory funnel . chiveatogrephyswith CH,Cl,, mpl18e3°Crnas extracted with net hyl ene
chloride (2x50 nmL). The organic sol ution was dried over

pot assi um carbonate and the solvent renoved in vacuo. The crude '

product was purified by chromatography (agget onﬁ: \r%t hyl ene chl ori de: hexane
=1:2:7) to produce 0.84 g of product (39%’..‘“ €fs nmixture of Z and E
i somers (Z: E=13:1). '

10 3B-Hydroxy-3a-ethenyl-5p pregnan-zo-one and 3a-Hydroxy-3[i-ethenyl-5p-
pregnan-zo-oue :

~ A solution of 5B-pregnan-3, 20-dxone, 20-ketal (1.18g, 3.3 mmol) in dry
THF (20 mL)wasu'eatedthhvmylmagnesmm bromlde (lM in THF, 3.7 mmol,
3.7 mL) at-70°. Aftershmngthemxtureatthstemp for 5 min and then at rt
15 for2.5h, it was quenched with sat. NH,Cl solution (10 mL). The solvent was
removed and the residue was e:macted with _EtOAc The organic layer was,
washed with water, dil. NaHCO, soln., water, and brine. After drying over
anhyd. MgSO, the solution was ﬁlteredandevaporatedto yield the crudeproduct
(1.2 g). This crude product was then dissolved in acetone (20 mL). Aﬁeraddmg
20 IN HCI (10 mL) the solution was stu-red at rt for 15 h. The solvents were
removed and the residue was extracted w1th CH,Cl, The organic layer was
washed with water, dxl.NaHCO, soln. water and brine. Aﬁerdrymgover
anhyd. MgSO, the soluuonwasﬁlteredandevapomtedto yield the crude product
(890 mg). This crude product was then dissolved in a small amount of CH,Cl,
25 and poured on a column of sxhca gel. On elution with tbluene:aqetone mixture
| (94:6) gave 3a-ethenyl-3p-hydroxy-5p-pregnan-20-one (126 mg) as a first
fraction. Further elution with the same solvent mixture yielded 3-ethenyl-30:-
hydroxy-5B-pregnan-20-one (189 mg), m.p. 113-116°.
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C. 3[:ewg 9d/r6Bra: y| di mat hy &7 | oxy 21- met hyI
The m xture of 5[err]-3[e hydr oxy- 21- met hyl pret : 7(20)(2) ene (0.84 g,
2.66 mml ), TBDMSCL (1.2 g,"8..0 nmmol) and i m dazole" (0.91 g, 13.3 mmol) in
met hyl ene chloride (10 ni) and DMF (30 ni).,evas stirred for 12 h and then
5 anmoni um chl ori de Was added. It Wazs5 t hen“&xtracted with methyl ene
chl ori de (3x40 rrL) and washed with brine (50 nmL). The organic
sol ution was dried over : pot assi um car bonate and then sol vent
removed and it. was.found that-there was. - . ... ... still some DMF. It was
then redissol ved in ether and ‘washed’ W|th br| ne: (2x50 ' - nmL) and
then dried over -potassi um:car. bonate GI’]ExmhpLySphy W th hexane 10
resulted 1.14 g of the pure- product (100% d
3[err]-t=Butyl di met hyl si‘l'oxy-20[err}- hydroxy 21 et hyI ‘ba- pregnane

To a solution of 3[err]-butyldi rrethyl SI I oxy 21- et hyl - 5a- pregn- 17(20) (2) -
ene (1. 14 g, 2.66amol -f £7-gn¢ied di borane THF conpl ex (1M

15 MG 25C o 1 R dr°ﬁ¥¥ase%@éﬁ%§ﬁe¥§%a[§;%"8*‘ox. Avd

added - Lo vararacl (50l oPiETHF G0 #iL) dddb!ltﬁﬂuaddcducamdm3g)

hydr ogen perOX| de ?ggéobal m_S%h o) Aqueous anmoni um chl orjde then
was addeds and’ THFaﬂdagbermmn'e sbeq:mnaydtb\my'rhen mphenylphosgbpgﬂﬁcg)wa&ﬁﬂ%&-_ The
aqueous | ayer was_extragted with e 2x40 The HoF ni c
sol ution was dri eBheresction fusmed 10/ &%&WW&QWE“% \?891“‘?8%‘% I'n 20
vacuo. The. pure: pLolicindy P el tith W 100 Y RRAAL ATH rhkis vis
3lerr], 20[ err] - Di gxehictd with-mistilehe Thivride- (x8Qmali)and organics was dried over A
sol ution prepared by m xing HF-(48% 5 niL) and CHerr] @éé‘; é"r

added to a flask magnammrsglfﬂper p-splvent yasemoved F"s?qcUQ i1 859?“? 1

- met hyl

The reac?&on was WPY‘B‘BP pan pgo i q%,.d?md 2(1{9‘2é MQW od

solid was washed het o ﬁﬂﬂﬁﬁoﬁ%eﬂﬂdnoved in-vacuo andﬁlegemmmng
sati sf act ory anal3¥;6t|€a1 I‘jragsrstults&(o 39, 799, m 227-231]err

' material was. partltxoned between methylene chioride and ammonium chlonde

- 1‘hepmduct(47 "---‘78%)waspunﬁed by chromatography (CH,CI, acetone=9:1).

7’1;: E a-Hydroxy-ZI-methyl-Sa-pregn—I 7(20)(Z)-¢ne S
15 3a—Hydroxy-5a-androstan -17-one (2 g, 6.9 mmol) was added to Wittig
" reagent produoed from propyltnphenylphosphmm bromide (13.3 g) and

' potassium t-butoxlde (3.9 gy in THF 20 mL) “The Teaction was refluxed for 12
h and cooled to 25 °C “Then a selutlon of ammomum chloride (60 mL) was
added and the orgamc layer was separated: by separatory funnel. The agueous

20 layer was exu'acted wnh mel:hylene chlonde (2x50 'mL). The organic solution

B wasdnedoverpotassmm carbonate and the solventtemovedinvacua The crude

' product was punﬁed by ‘chromatography (aoetone miethylene chloride:hexane

Ca127 10 produoe 4 ofproduct (39%) Tt was mixture of Z and E isomers

- (Z E=l3 1) i
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Exanpl e 6

3a, 21- D hywoosmeodgerr] -trifl uorondhyl - 5[ err]-19- nor pr egnan- c1ous9s/15210

To a solution of 3[err]-hydroxy-3,tifomthyl-5p-19-noi prenn-20-

one (300 ng, 0.87 mml) in toluene (15 nL) was added MeCH (1 ni) and 5
BF[err]OEt[err] (1.4 ni, 11.3 mmol). The rsé.ultrng m xture was cooled to
0C and Pb(QAc)[err] (0.54 g, 1 nmol) was added. The
reaction was warned to 25C with stirring for 45 min and then
NaHCO err] solution (sat., 30 m) was added, and the m xture

T o Lo On el | SRSy AP AR Lt T on
was 10 washed Wrhé nfikieeof 56-3 md-zhmau@rpre@-w 0)(ZiKefié (d.84err] -

The crude product obt ai ned by renoval - vent was

di ssol ved in MeOH-66 sumel), THIAMSG (1.2 @$.0mmol) and imidazole (0.8bg.t3. Imnalpin , 8

onct on et ur o Ty ApridioFhLL B OME (3 Br 5 Hes shiE ﬁr“er?gheedrrenof
water. 5 ammbhnwshlbﬁsé\ww@at qewitk ien Sibridied ith Betthyl

The conbi ned extracts were dried over K[err CCIerr] and t he crude

mat eri al obt ai nec(M@nﬂ.OmndmsbddwﬂhbmaadSﬁgﬂ@pﬁ?lemgmncsoluuonwas drigd veert he
product (160 ng) alon th 21-ne (40 ng). The

product was furt H¥ WFF@&%W 5%%9 %P o and ¥ yyas Sopnd-thatFhereiwas
hexane o s some@IVr. ft ol il folfss Ve P B oA with bnd BhisD

solid, mp. 140-1

Exanple 7 20 mL) and ftiesn dricd SveRotaskithy darboiaty. r Chrop
di hydroxy-5[err]- pregnane and 3[err]-Ethynyl-3[err];?2
5[err] - pi/ Qgnane resulted 1.14 g of the pure product{400%6).on of
3[err]-ethynyl-3[err]-hydroxy-5[err]pregan-20-one (0.31 g, 0.91

mol ) in nethanol (20 nL) was added sodi.um borohydride (200 ng, 5.3 mmol)

and it was stirrefl at FbEBudyldinéthyltioXp 206 hydrbigRR1-tiethyl-30-pregndriyl Ut i ON vas
25 t hen added and tr'f(?mxture was ext}rated vmth"{éH [errCl[err] (3x30

m). A c hr'Eoasolugionofio-r-bityllimetiylsilogy-2)-mpthyd-5e-pregn-17(20)(Z)-
Lo ey ) O SR v et bormos T i (1
solution in THF, 5.3 mL) dropwise at 0°C. The reaction was allowed to warm

15 t025°Cfor1h. Thena solution of sodium hydroxide (20%, 10 mL) was added

very slowly at 0°C followed by an addition of hydrogen peroxide (30%, 10 mL).

-Aqueous ammonium chlonde then was added and THF layer was separated by

separatory funnel. The aqueous layer was extracted with ether (2x40 mL). The

organic solution was dried over potasslum carbonate and thc solvent removed-in

20 vacuo. The pure product was obtained by column chromatography (0.52 g, 44%).

graphy with hexane
err] d’r hydr oxy- ‘

e 3e,200-Dikydroxy-21-methyl-Sa-pregnane
A solution prepared by mixing HF (48%, 5 mL) and CH,CN (30 mL) was
addedtoa flask containing 3e-r-butyldimethylsiloxy-20a-hydroxy-21-methyl-a-
pregnane (0.51 g) and a white precipitate appeared. The reaction was stirred for
25 1 h and then filtered. The white solid was washed with ether for three times and
it gave satisfactory analytical results (0.3 g, 79%), m.p. 227-231°C. |
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PCT/ US95/. %%9 iy
+3[err]-eth @ferr] 20[err] di hydroxy 5[err] priegnane was PCEUSAE/]S210
purified by anot her i, chr omat ogr aphy .30% et hyl acetate in

hexane, 16 ngy, 5%: mp.,

Exanpl e 8 27-
3[err], 21-Di hydroxy-3[err] = hynyl 5[err] - pregnan -one and 3[err]
- Hydr oxy-3[err]-ethynyl- 5 21- met hoxy- 5[ er pr egnan- 20- one

To a solution of 3a, 21-di hydroxy-3[err] - ethyny 5[err] pr egnan- 20- one 21-
acetate (725 ny, “1.81 mol) “i'h 45 il of; o “at” 0 errr}.C:was added an

aqueous . . - . 10%K[err]qurr] soI utlon (3.75 nL). After stirring
for 30 min at rt, the mixture Wwas " “recooled to O[err]C and a 2N
aqueous HOAc sol ) wa added The 10 reacti on was added
to an Et OAc/ wat e%ﬂ@‘f’%’ {&norpregnan-2Gone

i i th d d with ab
Sol uti on. dried (Na2SOA anﬁﬁ@gnﬁé%??h@%@‘%ﬁﬁ%%@ftﬁ@f@@e fhgnane’ ' "¢
chromat ogr aphy  one (300 mg, 0(870metolpin toldene 415 eAL) Wasadied MEOR. g%t Q% 0%

eluted wigth 2. Iliﬁ; f 20%._. - acet one/ hexane) gave 5
of the dPol as aBhhi @ofm;«sldfﬁmlh 'ﬂlﬂitesultlngmmmscooledto 0°C and
In |arger scale he ﬁa 21=dj - a:{-ess pol-ar HJ})urlty was

i sol ated, np 176%@&?@%@ Zr?d BRI Thereac tion 5°C

3 er] - hydr oxy- 3[ evithlstinsipyfor 45 adin BRA BRKN: NP~ one,
pr obabl y-.f or-ned:-as .a by-produet..in. the. par%%% %c’tllil%or?%?t' gh%jzww&& a&P
acet at e. 20  the mixture was stirred for 1 . Itwaspomedmtoaseparatoﬁxﬁﬁmélﬁ:oﬂlmmng

3[err]- ‘Ethenyk- 3a- hy, 5[.err —pregnan~20 one:: . .and.
3a- Ethenyl - 3[ err ¥ Fﬁ‘l‘dgé)@‘-% h mthetherlgﬁ k)2 The gthereal solution was

?Hls:ol( gtou?nr_]) O&agat reat gﬁm‘:&% q§ gnéﬂéﬁ&riﬁ (%‘%?&&&Mﬂ?# n!?%|
o obtamed by removal of solvent was dxssolved m MeOH (25 mL) and K,CO,
solutxon (sat. 8 mL) was added The reactlon was surred for5h and then the
:reactlonmnm:re was poured mto a separatory funnel oontmmng 50 mL of water.

-- . “It was then extracted w1th CHzCIz (3)50 mL) The combmed extracts were dried
15 " overK,CO,and the crude material obtamed was punﬁed by chromatography to
o gwe the Pmduct (160 mg) along thh Zl-methoxy by-product (40 mg). The
’ product was ﬁ:rﬂxer_punﬁed by recrystalhzau n fro"_'= 10% acetone in hexane to

o "gwe 88 mg of the pure product (28%) s awmte sohd, in.p 140-142°c

Example 7

20 3B-Ethynyl-3a,20a-dzhydm.\y-53-pregnaneand3B-EthynyI-3a,205-dahydro,\y-
5 B-pregnane

“To a solution ofap.emynyl-sa-hydroxyf“ B-prégnan-20-one (0.31 g, 0.91
- mmol) in methanol (20 mL) was added sodiu hydnde (200 g, 5.3 mmol)

and it was stured at 25°C fOl’ 1 b _ de (50 mL) solution was |
s .;.then added and.the mixture wa ith CH,Cl, (3430 mL). A
o °h’°mat°mPhY (EtOAc Hex'3'7) | gave 3B '_yhyl-3¢.206-dnhydroxy-sp-
 pregnane (200 mg; 65%)asmauorpmdueem. ,221223°C. The minor product,




25 4 m) at -78. After stirring the mxture at this tenp. for 5 h,

it was quenched with 2N HO solution (2 nL). T was
renmoved aW@ 2%60%6esi due was t hen - WD 96/ 16076 PErDSssH
PCT/ US95/ 15210 - 29-

di ssolved in acetone (25. nL). After adding 2N HCl (10 nL) the solution was
stirred at rt for 15 h. The solvents were r28wved and the residue was
extracted with CHerr]Cl[err] . The organic |ayer was washed
with water, dil. NaHCO sol n. wat er, and brine. After drying
over anhyd. MgSO err] the sol ution was filtered and 5 evapor at ed

to yield the cr udﬁﬁ-pthyﬂybﬁa,@@agl;hymmswpmam ovascfurther, purified by another

CiiTen gol | on ° chromaiogtaphy i f0dh kv ekt iesaine 1651, ST e 87UNBES "

3[err]- ethenyl -3a-hydroxy- 5a- pregnan-20-one (250 ng) as a
first fraction, m p. 163-165. Further elution with t he sane
sol vent m xture vyielded 3[err]- hydroxyﬂampkﬂregnan 20-one 10 (150

ng) . Exanpl e 10
3[err]-Hydroxy-3[err]-trifluoroenethyl-5err] 19-norpregnan-20-one

To a solution of 3a- rB/droxy 3[err]-trifluoronethyl-5a-19- norprﬁgn- '
17(20) (2) - ene (2. 324Dik WWP(@WMWM axyrSPeinyir 15
conpl ex (3M sol utZDmdhvxTHﬁ-pﬂgnauazoebmpw se at 25[err]C. The reaction was
conplete in 1 h and then a sql uti ydy ox 0% .20

added. very slowy at Of@rd saiution 0f @ng" yigﬁl“é’m&i rT1_%)]m de
(30% chaHG) i85 AU &fiBausat ed
by separatory aé&%bs#%tl%l e aqueous aylems extracted wth
met hyl ene chl or i dpo%X¢0, sblutioR (3.75 mL). Aﬁe?bﬁmnggfam!&:nnmadmnh@mlmm ed

over potassium carbonate and the solven m)ved cuo
qui ck colum ( heegoolsd de Qneﬁpdyhl@am%di%s SQI“HPB(ﬂrgt adc{eﬂ Vﬁ"V\/m ch

05 o b8 i) . iSRRG B0 At el "R B fw%@%ﬂ"%“éﬁ%
ggflogﬂt oo aphy USivFiGe %hytt@&@haa A pebIEF SAsafic lajds Mere meaemm a'brine
soluuon, dned (Na,SO4) and concenuated Purification by ﬂash chromatography
(20 cm of sﬂxca gelina 4 cm dia. column, eluted with 2 liters of 20%
. acetone/hexane) gave 582 mg (90%) of the dml as a whxte solid, mp 155.5-
15 157°C.

In larger scale preparations of the 3a,21-dlol a less polar impurity was
isolated, mp 176-178 5°C and found to be 3a-hydroxy—35-ethynyl-21 -methoxy-
5B-pregnan-20-one, probably formed asa by-product in the preparation of the21-
acetate.

20 . Example 9

3p-Ethenyl-3a-kydroxy-5a-pregnan-20-one and 3o-Ethenyl-3p-hydroxy-5o.-
pregnau-20-one

A solution of Sa—pregnan—3 ,20-d10ne, 20-ketal (720 mg, 2 mmol) in dry

THF (20 mL) was treated with vmyl magnesmm bromide (lM in THF, 4 mmol,

25 4 mL) at -78°. Afterstxmngthem:xtureatthlstemp for 5 h, it was quenched
with 2N HCl solution’ (2 mL). The solvent was removed and the residue was then
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.Exanpl e’ 1W096/16076 a
3(R) - Spiro-2'-oxirane-5a- 17f:gf r] - hydr oxyandr ost art
m xture of trinethylsul foxoniumiodide (6.82 g, 3% "tfmol) and
pot assi umt-butoxide (3.5 g;.-31 Mol ) in ) was heated to refl ux
- for 5 1.5 h and:#£Hen cooled to %

17[ err] -Hydr oxy-5a- andr ost an- 3-one (3 g, 10.3 mol ) was then
added and the reaction was stirred at 25[err]C for 2 h. Water was

vag o B g el CORE A ARy hdihy SHRC (10 B holulph g ot

sol vent resul t edstirfedt & fof 15 h. The solventshweiré temnqved end thedesitug wasicktragted| d,

96% which was used for_the next step. 10 [ers ] . Met yI-3a-.
hydr oxy- 5a- andr owith CH;Clendhe organic layerwaswashedw@xm*qi ﬁﬁébp 501?%

RS2 Bl Sk o AR RO AR $65 ks s e ©
1 Msolwion.in %’EE"‘*& 10 YieRD thel A8 ipkodiice ( hﬂﬁﬁeﬁxdwpmdﬁétuvvas‘ then5 ni n

and n cool ed t:0725C. Anmmoni um ¢ Iorl de sol'ution (ag., sat.
70 i) was. addecunssalvedmamaﬂmmaﬁcﬂzcl,eandamwddmaermpéalmgqh On
CH[err]CI[err] (3x70 nm). The or anlc;sol'u ' dri over
pot assi um- carborﬂ?@fhﬁﬂa‘ttl‘?@#nﬁ e3P ;%SW%QPE%"WI’ \Ag’ydmxyesd

25 mol ) and gr Boacts K 8 gthed 18tIOA WitH € Was
then stifred” foWn -an erggropg'fsgmmm Fﬂthp\gﬁ S?ﬁgnateei(rgloo ng) was
added. The reactﬂhem%o@mhﬁmm Fnelde'a 3p-sthenyli3B-Inahraty-Se-pregnan-20-ones

PCT/US95/15210

filtered 20 7 through Florisil “Whi ¢h Wwas rinsed with mxture of
CHerr]®[err] di80@mger (1:2)...The -« . = . ‘resul ted material was
purified by chromatography (30% EtoAc in hexane) to ' produce the

product (2.5 g, 83%.
i Example 10 ... -

RRE 3o’z-Hydroxy-3B—i’riﬂuoronwthy[—SB-’I%norpregnauﬂO«:—one U
+ To -a: solutlon of - 3a-hydroxy-3|3-mﬂuoromethyl-5a-l9-norpregn-
5 17(20)(Z)-ene (26 £, 7.3 mmol)-in THF (80 ml), was -added diborane THF
15500 complex (IM sg!q_t_lor_x.-m THF; 22:mL) dropwise at.25°C. . The reaction was:
;. " complete in 1 b and ‘then a solution of sodium hydroxide (20%, 50 mL) was
- aded very slowly at 0°C foliowed by an addition of hydrogen peroxide (30%,
©'30.miL). Water then: was added and THF layer was separated by separatory
10w finnel,” The aqueo us layer was extracted w1th methylene: chlonde (2x40 mL).
20° - . The organic solutu;h' ‘was .dried over. potasslum carbonate and the solvent
' ~ removed in vacua <A-quick: column (hex: acetone=l 1). resulted 1.8 g product
1g, 9.6 mmol; sodmmaoetate
0.8 g, 9.6 mmol). The pure product (700 mg, 26%) was purified by column
chromatography using ethyl acetate and hexane (15:85) as eluent; m.p. 151.5-
25 153.0°C. '
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c . 3[ eMO 96816076 net hyl - 3a- hydr oxy- 5a- pr egn- 17( 20) ( Z) ene mms””‘sﬂ? a
Wttig reagent prepared by stirring the mxture of n-

propyl tri phenyl phosphonium brom de (2.55 g, 6.6 nmmol) and potassium t-

butoxide (0.75 g, 6.6 nmmol) in THF (20 for 30 mn was added
3[err]-nmethyl - 5 3a- hydr oxy- 5a- an stan-17-one (0.5 g, 1.65 mmmol)
and the m xture was heated to reflux for 18 h. The reaction
was then quenched wi th ammonium chloride sol ution and
extracted with CHerr]Cl[err]. The pur%grodgct 420 ng, 77% was

obt ai ned by chromat ography (20% Et OAc d 3a,
20a- Di hydroxy-3[err], 21-di methyl -5[err]-pregnane 10 To a
solution of 3[err], 21 -di met hyl - 3a- hydr oxy- 5[err] pregn- 17(20)(Z) ene
(0.42 g, 1.27 ra:ml) 3@ Birol P psibane. 963 xfinipbstige THF conpl ex (1M
solution in THF, 2.6 nli) opw se at he reactlon was allowed to warm.

tgng[ err]C for 2 h. 'DhmmRobﬁanﬂMsuﬁoxbnlmmpdrdex(&@ gzjm muid) ]lcahd was
0 C.f

ﬁyd(raogen per oxi d&° V%‘%‘ QF“PPE; &155 [3elrmln D il'ﬁy@gtq’énan telbdi I %@g‘f&f

25[er ] Coor 1 N1 SquaniheRUpRR 18 85E0 7S iI6R 88 Smdrostan 3-one (3 AOfES! and

THF | ayer was sepa y separa ory f aqueous Tay€r=was

extracted with ngnbBrwdsGhéeadded ahd iereattion wak'stinred ge28 4C fopRUL. i Wateras dr i ed
over pot assi um car bonate . and the sol vent renoved i n vacuo. The.

product was ﬂlenaddedgmﬁézpmmwm @’@Bﬁ;‘-’){fﬂlﬁwﬂ%% | t
was further puri d'léleg \y§ 2 tassi cmbgneager%%ttﬁérle¥o%ﬁ & Solbés UH tec§1ln]31gofrg ‘

product: mp.,

Exanpl e 12 duct (crude yield, 96%) which was used for the next
3a, 21- Di hydr oxy- 3[er ?rof Iuﬁo(rongtym‘li’ [‘e)rr]-pregnan 20- one step.

A sol ution of 3a, 21-di hydr oxy 3[ err] tr| fI uor orret hyl - 5[ err] - pregnan- 20- one,
21 acetalte(l 36%- 3.0 rrrg))( I.n ;ooledto 0C. A solution
of Kl e ]Cq yf @Htr 4“’67mm|) was then added

Gropuse, Bisi - Topmnbhipoty %»%M«ﬁ%&-lmwvgmram Bherse
and the m xture \gesmadd]iIHE G0'6L) Grider AOW4S dddedlithium alummum hydride (LAH,
1 M solution in THF, 10 ml) and the mixture was heated to reflux for 5 min and
then cooled to 25°C. Ammonium chloride solution (aq., sat., 70 mL) was added
15 and the mixture was then extracted with CH,Cl, (3x70 mL). The organic solution
was dried over potassium carbonate and then 4-methylmorpholin-N-oxide (2.9 g,
25 mmol) and ground molecular sieves (44, 10 g) were added. The mixture was
then stirred for 20 min and tetrapropylammonium perruthenate (200 mg) was
added. The reaction was complete in 1.5 h and the reaction mixture was filtered
20 through Florisil which was rinsed with mixture of CH,Cl, and ether (1:2). The
 resulted material was purified by chromatography (30% EtoAc in hexane) to
produce the product (2.5 g, 83%).
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‘Et OAc, 9666078, 1 | and vva""er (100n1_ each) wer e“added and PﬁEﬂEﬁﬂ%ﬁzw
m xed. The : washed wi th aqueous

SO4 and evaporated in
col um chr omat ogr aphy

NaHCO3 and Nad sol utlons
vacuo. The residue was pur

(hexane/ Et OAc 3:1) to yi el dv vvhi te solid '?!9'73_ Mg 79% , np.
148-150[ err] C " Exanmpl e 13
Sodi um 3a, 21-di hydroxy 3[err] et hynyl -5[ err] - pregnan- 20- one

21- hem succCi nat-eg 3B,21-Dimethyl-30-k -

3a, 21-di hydroxy 3[err]B’e2th 'r'ffﬁ 5[eur.r ﬁﬁ’?%kﬁ?’g@ ?9(23%.553

1.49 mol) 2l odery: ﬂyittxgl reagents prepunéd>cbyat stidfing r the. \lmlxtureobf thn-

ST 10 g S e SR TR e et n
ol | i 05 T8 O oo Mt R

x 10 nlL) gave a gummy
possi bl 65 i n CH e3a-hyrbry-Sh-amdtbsaaiclFcorieq0.53, ¢165hmbl) asdthe mikeife whs KeatedC M

di a. colum. Elution with a gradient fom5% .
acet one/ CH er r | dp[Teflux fery18 bokheseaction wasither guenched with @mmepiwh chioridgesi r ed

i teal ved i n e GRigRymd HRASIRE A T msa”sqcéE P, 3151 wes

aqueous HCl sol wbtsifed cme)na ggﬁ, 0% EtOAc in Iayer was dried with
Na[err] SO err] and concentrate '@ The rec5| 33 ng, np 62-

68C, was di.ssol ved.i.n.methanol--and an-agueous sol utlon 0of..116-mg (0.253 20

mol ) of NaHCC{e r] d_e_-.' Af t stirring for 3.5 h, the solvent was
renoved J‘ m Qﬂ}"%é wd Aimethyhdorpregnang;. due was triturated

W th Gyt et exane go s sohuion, o 3531t Salthifbo RIS E 20

wei ght 616 rrg, was so N wa
96/ 16076 - (042 851.27. mmol) in THF (30 mL) was added diborane THF complex (IM |

PCT/ US95/ 15210
.:solution in THF; 2 6 mL) dropwise.at 0°C. The reaction was allowed to warm
"~ -10.25%Cfor2 h Then a solution.of sodium hydroxlde (2N, 10 mL) was added
_ . .very slowly at. 0°C followed by an addition of hydrogen peroxide (30%, 10 mL).
15 - .. «...Thereaction wasstlrred at 25°C for 1 h.. Aqueous ammonium chloride then was
added and THF la was separated by sepatatory funnel. The aqueous layer was
.+ :extracted:; thh CH,CI, (2x40 mL). .. The orgamc solution was dried over
. ¢+ potassium carbonate' ‘and -the solvent removed in vacuo. - The product was
. : obtained by. eolumn chromatography. (0.17 g, 38%) It was further purified by

20 recrystalhzatxonto resultm 110.mg product: m.p ,200-203°C.

3«,21-D1hydrqu-3ﬁ-trgﬂuoromethyl-j'ﬂ-pregnan-zo-one
A solution:of 3a,21-dihydro -BB-mﬂ | romethyl-SB—pregnan-ZO—one,
21-acetate (1.36g, 3:06 mmol) in MeOH.(75mL) was cooled to 0°C. A solution
25 of K,CO; (10% aqueous, 6.4SmL, 4.67mmol) was then added dropwise. After
stirring for 1.5 hours ‘af 0°C, a solution of aceuc ac:d (2N aqueous, 2.5mL, 5.0
mmol)wasaddeddropmseandthemnmuewasallowedtowannto room temp.




- 33- Exampl e 14 :
A mxture of n-Buferr]NFxH err] O (7.873 g) and benzene (50 niL) was refl uxed
with a DeaWVO646%6: r ap overnight. The nixture, which was notPG/E$9S4s210

solution, 5 was then concentrated (normal pressure) to
[err]10 nL and all owed to cool to room t enper at ur e. A
solution of 3 (R)-5a-pregnan-3 -spiro-Z'OE%Lane-ZO-one ' :
et hyl eneketal (2.55 g, 6.81 mml) in dry hzene (15 mL + 5 nL for the
rinse) was added, using a doubl e-ended needle, to the above
concentrated. solution. The . resul ting sol ution was
concentrated, usg Hater CIOOML dah) ?Bﬂg{ : -10
m. and refl uxeds?tg&‘%g{]e%@gi nc-e@!latﬂmv]\;/a*é&he?ﬁm iffi%&iﬁ?m?%@sl%&mﬁdhghe

concentr at ed r eonrganic pbase wasdsolated, iwashdd ®ithlaguenus Waji0Qyand NaClSolutibns)a s
ﬁgg:gé/ acet one) %‘Fﬁﬁ\/@’&’ TLC%&#%%&R%HB% I”ﬁ S“r"r“]"{ a‘%%trgsg ‘!??‘Fr?sfﬂ“& 1@9 & flash

besi des t - ’ﬁﬁaﬁ% Q’ng‘{e“g% ' | vy@@ :

aSZ: neion\(/:we)n?re;vtée an%ﬁl; en uxed tor d?nﬁ)]?aﬁ%{.g(a eerhSi(PZ?imr% t he

m xt ur e 815 79%, bip. 148-150%¢. now showed al nbst conpl ete consunption of

the starting epoxide. As before, the m xture was concentrated
and refluxed for a while. It nust . be noted here that this

reaction takes place only when the m'ﬁure IS gjghly
concentrated. After the m xture had be L om tenperature (giving a

I i ght - yellow solid), ether and water were added. Since all

the solid did not dissolve, 20 CH err]C[err] was added. The
aqueous | ayer Wespdirm'SeS2Lah IPpler LéthyriyrispL Léi&ﬂ?&-l) e 3Phemisuccinat

conbi ned organic extracts We'?’e was _edbyvmth \gt r (_XZ)? dri ganuuccmae ‘

(Na[err]SOerr]), filAsolationof3e,21-dihydroxy3fcetiymybSpPereghan:R0coner (535 gyl
pressure to provide a i.te solid (3.33.9) whose err] H NMR

showed it to be la‘?%m AR 3 f@y&mquwmwoéilém%mwﬂerr]-
0_ . . ‘ . L . a
PP IO o0 BYASRENCS 8u: 1800, 1.80 mmol), After warming to 1t the reagtion was

I n order to hydrallowed té Ber for48'h, Redsovalef the S6lvet i vamit énd tiifurstion ofahel p-
TsOH Herr]0 (143 ng, 0.752 nmmol) were added to the above solid. The pH was

adj usted by addirpgduewithihexanei (2 %10 gil)igave.a igumany solid whigh was digselvad as ed
with a . ch SRl @, M hiadilo Y545 of Radliifh B £3 en@lalt O
column. Elution with a gradient from 5% acetone/CH,Cl, to 100% acetone gave '
15 667 mgof the desired acid. I
" To remove pyridinium salts, the acid was dissolved in EtOAc and
extracted with anice-cold 0.01 N aqueous HCI solution (30 mL). The organic
layer was dried with Na,SO, and concentrated. The residue, 633 mg, mp62-
68°C, was'diss'olvo;d-in methanol and an aqueous solution of 116 mg (0.253
20  mmol) of NaHCO; was added. After stirring for 3.5 b, the solvent was removed
| under reduced pressure and the residue was friturated with an ether/hexane
mixture. The light yellow solid obtained, weight 616 mg, was soluble in water
at> 20 mg/ml..
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tenperature for 2 h. The mixt:ure becane turbi d, sp.LH2Cl 2
obtain ~WOM606  , ;| g lution. TLC indicated conpl e%ﬁ%ﬁ

reaction. The sol vent was reduced pressure,
giving a white solid to whi wer e added : CH2Cl 2 and water. The
aqueous | ayer was back-extrécted with CH eg3] d [er I The 5

conbi ned organi cs were washed with saturated NaHCO err] dried (MygSQerr]),

filtered, and evaporated under reduced pressure tao furnish a
white crystalline solid (2.5 Q) whose 'H NVR showed it to be a
4:1 mxture of 3a-fl uaronethyl -3a- hydrExam lel4 . .. . 5a-pregnan-20-one

and 3a-fTdoro- 3[err] hydroxynethyl ba- pregnan "20-one. Fl ash

col um chr omat ogr aphy. of thlS mxture wi t.h: CH[err]CI[err] .as. el uent
provided the. 10 '

3[err] - fluororret'ﬁg‘rnﬂ EJEI -Mm&mm%om 41°g, 599, np 201-
203[err] C. , i

3[err] - Et hynyl =3a, ZOaA Ty A r8§<§ prgéozgsn cfng| err’-g Eynzﬁ%&wmd
20[ er r] 0- di hydr owjth a Dean-Stark trap éveniighto 'Fhiedmikiure, which was notaclear'Bahmon,

sol ution_ of 3[err]-eétynyl’-3a-hydroxy-5a- pregnan-.20-one (0 , 0.94
mol ) i nd et hanowas then genee -mmmmmmmenqmwom@omn

and it Was stlrr d at 25 er% ﬁ‘é‘Oﬂ”?f égﬁﬁ,ﬁ' uin.chl -s'@gxl%\-lég n1_e)_20sol ution
was : u
CH[err]CI[err]2 é yfeﬁ (ZSEegF681 ol)! ' ﬁ@(ﬂb%ﬁ%"ﬁi‘&ﬁrﬂm

resultedin 3[e&rt ynyI err dl'ycroxy-Sa- pregnane
(192ng, ,60% as wa;a:td mhgﬁdoxbtn-endé&ﬁe&ld,ﬁ:?tthhwe]coﬂ;enﬂatédS{ﬂnﬁo@ -Bhehynyl -

3 4, 20a-di h drox 5a regnane.’as the mnor _ product (1 210-
215C (decor% ). es ESO‘%B%MSMHMM wm%a hort-path 8lsf'lﬂmmn@pp s, fo

- 35- 10

~10 mL and x_'_t_:___ﬂ_yxgd for 15 min. Since" 1__t_ ‘was very difficult to spot the
 concentrated reaction solution on the TLC plat, dry benzene (5 mL) was added.
TLC (100:1 CH2Cl,Iacetone or 3:1 hexanelacetone) showed some unreacted
starting matenal besxdes two new less-polar spots The reaction mixture was
. . /again concenu'ated and then reﬂuxedfor30mm,'I'LC (after diluting the mixture
15 withb benzene) now'_ ' owed almost complete: consumptlon of the starting epoxide.

-:As before, the xmxture ‘was concentrated an reﬂuxed for a while. It must be

. noted here: that reaction takes -place’ oﬁly when the mixture is highly
. -concentrated.: After the -mixture had come to room temperature (giving a light-
Lo yellow solid); ether:and water were added. Smce all the solid did not dissélve,
20 sCH,Cl,wasadded. The aqueous: layerwasbackexu-actedmth CH,Cl,. The
" combined organic exﬁ'acts were washed thhwater (x2), dried (N&;SO,), filtered,

.. . -and evaporated underreducedptessmeto prov1de awlute solid (3.33 g) whose

'H NMR showéd '1t'to be a 4:1 mixture of Sﬂ-ﬂuoromethyl-Sa-hydroxy-Sa-
pregnan-20-one elhyleneketal and 3u—ﬂuoro\—§ B:l_;ydroxymethyl—Sa-pregnan-ZO-

25 one ethylene ketal. '.
Inordertohydtolyzethe ketal, acetone. _OOmL),water(S mL), and p-

TsOH'H,0 (143 mg,_O 752 mmol) were added to the above solid. The pH was

adjusted by addmg m HC! until slightly actdxc The mixture was heated with a

heat gun for a wlnle m order to get a clear solunon, which was stirred at room




Exanpl e 16 3[err],20[ err]-Di hydroxy-21-net hyl - 5a- pregnane bis

hem sacci nat e To a dry flask containing
3a, 20a- di YQPERR76 1. net hyl - 5a- pregnane (350 ° my, .PCI/CRISASAIN) was
added pyridine (ahydrous, 5 nl) and then succinic 5 anhydri de

(1g, 10 mmol ) was added. The mi xture was heated in a oil bath at
100C for 20 h and then cooled to 25[err]C. It was mxed with HClI solution

(1N, 70 nL) and extracted w th-3#t OAc (3x40. nL) and extracts
were dried over Na[err] SO err]. The product (0.54 g) was
obt ai ned by chromat ography (7% MeOH and 0.3% HOAC in

CHerr]CJ[err]) a further purifjed by rec ystallizationfromEtOAC 10
to yield 334 ny o?&f‘ ﬁg?’ (.I%GM%QF il s05€H,Cl, was added to obtain
Exanpl e 17 a clear soltion. TISC 3aditdted o3 oP i thactidht Hhe khfad) Z) - €ne
5[ err]-3- Et hyl enedi oxy- gndr g'st an- % one ?@E%w@agé{gga‘%@& %}eﬁ%’q‘é&&ént
produced from et hp¢moveshumdep redysied miressurep givingle whife shlideacwhithanere 15
but oxi de (4.5 Q) Bi'-{?l_": ’{15 m_)méThe reaction was refluxed for 2h an

cool ed ' 2 - Wittt The agyequs dayer wasibaek-extmacted) with CH Gl of The on
of anmoni §m chl or ; s wemr{ - AAS ] | G| ayer
was separated by 22%3?3?8% unne mwméﬂm tered,

extracted with mamwm&mdﬁ&d%ﬂimﬁMshawmw'w%mﬁﬁ 20

solution was dried over potassium carbonate and the sol _

vacuo. Most of t hWhesoShNMR sherediitto beadilauixbyre wfi3kifhpromethy3w-hpdroxihe
obt ai ned product ) - di ssolved in,acetone 00_mlL), and hydrochloric
aci d %’g pﬁg"ﬁaﬂﬂ“‘ aﬂ@é‘éﬁpmﬂﬁ%@@)"ﬁfﬂw plegnan-20-oamsiElasked by
a basic work-up column chro: fo@H - B VGRE CRR R 41 tr i Was
purified by chronatogra hym?o pﬂy‘?ﬂtﬂiﬁ pro&ﬁi@gciggggdso u%@&%@#g‘é'%. ‘
The purel@t er eoi sdasired 3pefluotumitiicBobltydrexyesu-pegRin-20-one (1.419% 59%),3hp RAAL | ON
from hexane. 203° WD 96/ 16076 . :

PCT/ US95/ 15210 C. - 36-

Example 15

3p-Ethynyk-30,20c-dikpdroxy-So-pregnane and 3B-ethynyl-3e, 20-dikpdroxy-
Sa-pregnane ' : '

15 To a solution of 3B-ethynyl-3a-hydroxy-5«-pregnan-20-one (0.32 g, 0.94
mmol) in methanol (20 mL) was added sodium borohydride (200 mg, 5.3 mmol)
and it was stirred at 25°C for 1 h. Ammonium chloride (50 mL) solution was
then added and the mixture was extracted with CH,Cl, (3x30 =iL),
Chromatography (EtOAc:Hex=3:7) resulted in 3B-ethynyl-3¢,20B-dihydroxy-5a-

20 pregnane (192 mg, 60%) as major product: m.p., 195.5-197.5°C; and 3B-ethynyl-

| 3a,20a-dihydroxy-5a-pregnane as the minor product (19 mg, 6%): m.p., 210-
215°C (decomp.).



b. 3[err]-Hydroxy-3[err]-trifluoronethyl -5[err]- pregn 1 7(20)(Z) ene
To a solution of S[err]-pregn-17(20)(Z)-en-3-one (.950

THF (15 ri"YOR8(26036ided tri F1u ‘
THF, 9.5 L)~

O[err] C The sol uti rned to brown gradually
and the reaction was 5 finished in 30 mn; ter (30 nL) was added
and organic |ayer collecte -35- aquedus | ayer was extracted
with ether (3x50 nL) and organl c solution was dried over

pot assi um car bonate. The pure product (680 ng, 58% was isolated by

col utm chr omat ography u5| ng et hyl acetate and hexane (1:9) as el uent.

Exanpl e 18 0 . = “3a- HydroxyEﬁ,mljlkmegn Il =en-20-one

To a sol utlon of 5[err] pregn 11 -en-3,20-dione (Sigm, 1.5 g, 4.77 mol)
in . . THF (40 nL) vvas added..Lit:hium tri-tbutoxyal um num hydri de
(1 Min THF 57 r_rrml) at -78[err]CsIovayfor 15 mn. The
reaction was all’ (ﬁ%&owm ‘ZM(IJ" a-pregnanebumgmiy@cimaterhe m xture was
partitioned between a N UTT G rl.de gr4-an . the ¢ e
material thus obtained aj@‘g‘?@ﬁ? THP i‘&bﬁﬂgﬂﬁf R’i@‘“‘e{#

20% acet one in hey nqioslﬁmgm Wlﬁded anhydro 5 -l
3[err] - Hydroxy- 5[ ergr] - 20, 20- );t hyl ened?,(??(a;%lree(gn 11- us, )'knd then suceinic

To a mi xtdire .of . anhydddel g s10mmolpwesadded. élﬂnemume“(ashamdxxeabmbatheat

I

vvorkup (sodi um_. Rﬁ gt
e:Ct

. I
of sol vent resulted | _&%Hb&ﬂﬁ‘tﬁoﬁ@dgﬁkﬁ‘ 3&@ W1 C %t%&dl rI"Ié)\(;aby

IcD g;_;) rlr};lé g/gr1 ggflné ( dda;SOme‘I'kbpmdud(O 54 8) 9as &itﬁﬁled by chromatograyphy 884 MEeOR and
C. 5[ err] - 20, M3%HQAe %@H&&)@F@ﬂs]ﬁﬂ]ﬂl@ gurified byt regrystallization from EtOAc

10 to yield 334 nig_f of the product (60%), m.p. 159-162.5°C.

g fExqmple' -17 L

A 3,3-Ethylenedwxy—5]3—pregn—l 7(20)m-ene
5B-3-Ethylened10xy-androstan-l7-one (6 g) was added to Wittig reagent
- = produced- from ethylmphenylphosphomum ‘bromide (15 g) and potassium ¢-
15 butoxide (4. 5;___g) 1_n THF (15-mL).” The reaction was refluxed for 2'h' and cooled
to 25°C. Then methylene chloride (80 mL) and a solution of ammonium chloride
(60 mL) wasz added and the organic layer was separated by separatory funnel.
«+ ‘The. aqueous layer was extracted with- methylene chloride (2x50 mL). The
S - organic solutxon wasdned over potassium: carbonate and the solvent removed in
20-. . . -vacuo. Most of thefphosphoromde was removed by washing with hexane. The *
act (6 §) was dissolved i in acetone (100 mL), and hydrochloric acid
@N, 10 mL) added. The crude product (s 5 g) obtained by a basic work-up
followed by methylene chloride extraction wz punﬁed by chromatography to
produce 4.5 g ¢ of product (83%). The pure stereouomer was obtained by repeated
25 recxystalhzatxon from hexane. |




A m xture of 3a-hydroxy-20, 20-et hyl enedi oxy-5[err]-pregn-11-ene (1.2 g)

sodium acetate (0.53 g) and PCC (1.4 g) was stirred at 24&%&
and t hen WO 96/16076 filtered through Florisil eluting wi ne

chloride and ether (1:2). The pure 5 product was obtai ned by

col um chr omat ogr aphy (acetone: hexane=1:9,0.71 g, 609 .

d. 3[err]-Hydroxy-3[err]-trifluoronethyl:5[err]-pregn-11-en-20-one

To a solution of 5[err]-20-ethyl enedi oxyprégn- 11-en-3-one (710 ng, 1.98
mmol) in THF (15 nL) was added trifluoronethyltrinmethylsilane ( 0.5 M
solution 10 in THF, 6 nL) and then tetrabutyl ammonium fluoride (20

ng) at Jerr]C. ghe e%wHﬂoﬂhWeﬁbWﬂWg)(8(%@@‘?){%%”& |y and the

reacti on was corrpl et was added and

organic layer col | ect el a sbhrionqfSBeprepmy H20)(Z)-en:3-0rc(950/ mg, 3.17 mmol) in Wi t h

et her (3x40 nL) and organic solution was dried over potassium car bonate

The crude pr oduckHE 61 xmhd was gdded triflnorgmethyltsimethylpilang, (0.5 ysoltionda THF, HC1 (2

gﬁen i sol at édS rB%ﬂl’ﬂ&ﬁﬁ’k‘oby €0 qqﬂﬁn#%%&%wy‘g%é&éf%wggﬁﬁte and

nganf (ﬂ195) as falistadtin 30Mmdin.. Water(BOmL)wasade&%@&clayercollected The
anpl e

3[err], 21- Di ydr aquedisdayer was extragtedsyith ethen(3x30mb) @6l argani@solution: wetsalried

s ol ks o, ST SR a1
o L, ThGeAE gty s cogh g8 w19} ety | o/ 12t

mmol ) was added. Solid |lead tetraacetate (Aldrich; 12.96 g, 4.42

mmol ) was added in a few portions. Allght pu(riple sol ution fornmed initially
and 25 becane |ight brown as stlixa @htinued at OC The mixture
was stirred at rt for 3 hand _then recooled to OC The cold
reaction was added to a m xture of 52 nL of a sat. NaHCO err]

38} tigb%, wat er agnd Cjﬁﬁ%ﬂ-p&%—iﬁfn bb-ong m xt ure was
PCT/ US95/ 15210 To a solution of 5B-pregn-11-en-3,20-dione (Sigma, 1.5 g, 4.77 mmol) i88-
THF (40 mL) was added lithium tri--butoxyaluminum hydride (1 M in THF, 5.7
mmol) at -78°C slowly fori15 min. The reaction was allowed to warm to 25°C
* for 12 h. The mixture was partitioned between ammonium chloride and ether and
15 the crude material thus obtained was purified by column chromatography (10-
20% acetone in hexane, 1.3 g product, 86%).

b.  3u-Hydroxy-5p-20,20-ethylenedioxypregn-11l-ene
To a mixture of 3&-hydroxy-5p-pregn-11-en-20-one (1.3g), ethylene
glycol (8 mL) and trimethylorthoformate (20 mL) was added p-toluenesulfonic
20 acid (0.1 g) and the reaction was stirred for 1 h.- A normal workup (sodium
bicarbonate and ether) followed by the removal of solvent resulted in the crude
product which was purified by chromatography (acetone:Hex-1:4, 1.2 g, 81%).



extracted with EtOAc (2 x 75 nL). The conbi ned organic | ayers were
extracted. with a sat. NaCl solution, dried (Na[e %errJ) and
.concent r aMQPEEHTS ¢ yde pr oduct was purified byP 584(@

chromat ography (25 cm of fl:ash silica gel in a. '
eluted with 3 liters of 20%acetone/ hexane) aff

col um
ng 749 ng (64% of 5

the acetate, np 196- I98[err1 L -37-

Exanmpl e 20 D y

3[err], 21-Di hydroxy-3[err] - tr|fI uor onet hyl -5[ err] egnan- 20- one,
21-acetate - Under an anhydrous argon at nosphere, 3
Lerr]-hydroxy- 3 d er 1 15p-26,00-BpleRédiorty-SP-pregn-11-en-3-ec’ I | - pr egnan- 20- one
(1.94 g, 5.02 mol) was .di'ssolveéd ih to%erige (86 nL) and 10 MeOH

(5.2 ni).-.Boron. trif & oHxtee ofi3adh cy-2020ethy|enediogy-Afirsgnsbb-enei(ic2ig) i a

syringe. 9 ' was the ded xture
sycinoe: Lead t Shaniehahie(653% Sea Pret T3 ﬁd%@;ﬁ&@d@ e,
times W|th CH[erﬁ]ﬂegd[m Fibkisil E&EEBI

washed wi t h"aqueous NaH%elrr} glrw(ﬁhmethﬁ o%dQQﬁcf&Pl ons: Wover
MySd er 8] and emnmomdbycohmhranatogdphy ﬂadetonwhaﬂneél 250.71 g, .
(2.18 g). Thi S@g&l d was purified by flash col unm chromat ogiaphy
(CHer]Cl[err]/ 150: 1 and -hexane/ EtQAc 4:1) to give a white solid

(1.549; 69% . np. 167 168 5[err]C

Exanpl e 21

3a- Hydr oxy- 3[eriﬂ-trBhLHydmnjaB %M&gﬂp PeamI-E0.20-e

Ref erence Krishnanmurti, R ; BeIIeW a Prakash, G K J. Og.

Chem 1991, 56, 984, _ To a sohmon of SB-ZO-ethMedemnegm-lHen-}one (710 mg, 1.98

L) S s SRR S0 it 1
5 S OO CEte

TP!FD
Oferr]C, and ‘n- Bu[err]NlI%I('

Cool i ng bath mmlmmwbwvﬁmmywmcnmwaswmpmed&“w%&:o war m

to room terrperaz Lbr Uni e t'heé same’reaction invol vi-ng: 5&:
96/ 16076 andorgamclayercollected. 'Iheaqueouslayerwasexu'acted

PCT/ U395/ 152 10 w1th ether (3x40 mL) and orgamc solutxon was dned over potassmm carbonate.
L The crude product _ tdmed by removing the solvent'was hydrolyzed by HCI (2
15 e N 5 mL) in aoetone (40 mL) Thepure product (554 mg, 73%) was then isolated
A by column chromatogmphy usmg ethyl acetate and hexane (l 5) as eluent. mp.,
_ __‘.160-162 5°C

3¢,21-Dihydroxy-3[3—ethynyl$[i—pregnan—20~6ﬂe 2]-acetate
20 Asuspenston of 3B-ethynyl-3a-hydroxy‘5[i-pregnan—20—one (l .00g,2.92
. .mmol) in 35 mL of toluene was treated wnh -' of methanol. The resulting
solution was cooled in an ice/water bath”and at BF;-,;Et,O (Aldrich; 5.8 mL, h
5.02 g, 35.4 mmol) was added. Sondleadteuaaceéate(mnch, 1.96 g, 4.42
mmol) was addedmafewpomons A hgﬁtpmp sol”jfon_fonned uutxally and

i e "3handthenrecooledt00°C 'I'heooldteacuonwasaddedtoamxxmreofSZmL
. .ofasat. NaHCO,solunon,waterandcmshed ce.. Themultmgxmxturewas |



- 39- pregnan- 3, 20- di one 20- et hyl eneketal , the above reaction

m xture. di.d not turn yel l ow, and al so there was
gener at i onWOM697¢: 1 hexane/ acet one) di d not shomﬁgwgg%{lgmct
formati on. Subsequently, 0.5M F[err]CSi (CH err]3)[err] (in THF, 0.5

0.25 mml) was added. The resulting m xture was stirred at room
tenperature 5 for few mnutes. TLC displayed a new spot that had an
Rlerr] close to 1, but there -3%as still some unreacted starting
material present . Therefore, nore 0.5M : '
Flerr]CSi(CHerr])[err] (in THF 0.5 ni., 0.25 mvl) was added. The m xture

was again S t t er ture for whi | e.

unr eact ed startl @‘é@ fsomﬁ fhrgj “{ed ?swmm%d t he
resul ting two- phasg atkh NACE Ldrie §Na O ﬂﬂf‘éohgenu'ated. THe 8 proliaét

over ni ght The spot tEat wgéﬁggl?’rred ggaza r"esu It of . trifluoronmetylation

had now conpl et ewys purifiehby cehimmchiomhwegmphy (25 om(ofM silica gel ina 5 dia.

thon. o S Goumgp elpetmith 8ites 96 A0% paetiab el atorting 08 B ol
separ ategl and ex%‘a%é%mgtllg& 98°C ether . The conbi ned organic

| ayers viere wash ura ed NaHCJ err] and 15 brine, dried
(MgSg err]), filtered, and evaporated under reduced pressure to give a
white crystalline (foarry) solid. [err]H and [err]F NVR of this solid

reveal ed the presence of Exnm;nk sin aratio of 85:15.
Separation of these two epiners was _ : achi eved by fl ash
chromat ography with 15:1 hexane/ acet one. ' Evaporati on

of the early fragti ve t nor | whi ¢
characteri zed ani“&g'&‘ﬂg@?m'éﬂ"( "Bé"”!»‘f‘gl’ " Wﬁf"bg ne, 2 acétite
3[err]-trifluoronet hy{yaals ra'hix%drous argon amospﬁéfégﬁﬁi}'mmﬂuommeﬂlyl-

Further elution of the colum
3a hydr oxy- 3[ er r3B-pregnbiva0asmet(P4-g5 502 thmol) was dissolved in toluepe 486 All)and (50

P P YA
in THF (30 nl) \Aﬂ%ﬂ'gédw&%ﬁg?rg%éﬁs |W%WO‘?% sol utlon in

THF, 8.6 nL) at Q{r&wﬂ:&oi{ﬂg pseéeaﬁﬂwww&mmmmmmﬁcanmhe
reaction organic phases were combmed, washed with aqueous 'NaHCO,; and NaCl
solutions, dried over MgSO.andevapormdin vacuo to gweapale yellow solid
15 . (2.18 g). This solid ‘was punﬁed by_ flash column chromatography
(CH,C1,/EtOAc 150:1 and hexane/BtOAc 4:1) to give a white solid (1.54g; 69%).
mp. 167-168.5°C.

Example 21

3u-Hydroxy-3|3-hzﬂuoromethyl—5[i-pregnan—20—one
20 Reference: Krishnamurt, R 3 BellewDR. Smyanakash,G K.J Org
Chem. 1991 56 984,
To soluuon of 53—pregnan-3,20-dmne 20-ethyleneketal (60 mg, 0.166
mmol)mdryTHF(3 mL)wasaddedO 5MF3CSI(CH;)3 (in THF; 0.5 mL, 0.25
| mmol). The multmg colorless solution was cooled to 0°C, and n-Bu.NF-xH,O
25 (fewcrystals)wasadded. CoohngMWasremoved,andﬂlemlxmrewas
allowed to warm to room temperature. Unlike the same reaction involving 5e-



WD 96/ 16076

PCT/ US95/ 15210...

was conpl?f%?f’#‘ﬂ"‘fso mn. W
col l ected. The aqueous | ay

- 40-
. the or&ﬂf"@”"f’h‘?&q
t (3x50 nL) and the

(30 nmL) was adde
Was extracted with

organic sol ution was dried over potassium carbonate. The pure
product (800 ng, 78% > was i sohgted by. colum chromatography
usi ng ethyl acetate and hexane (1: 9) as b5 el uent.

Exanmpl e 23 3a, 21- Hydroxy-3[err]-nethyl -5[ err] - pregnan- 20- one,
21-acetate . A solution of

3[err] -hydr.oxy: SbE@h%m%néheI&ﬂﬁ&{eﬁeﬁﬂﬁhgﬁmed&oﬁ%&m@ dfnot turn

mml) in dry tol tene (110 m.) “and et hanol” (6 nl) was cooled in an dry- 10
i cel acet.one;:bat- hyelhow,ﬁﬁlalso]thbre Was o B genpratiof.cTLC (3:( Aexaniefscetons) did potl 46

mol ) was added. V' _a s_ s ggbm&%h;,mﬁéﬁiggpk(%ﬁgﬂ: R mhact i on

t et raacetate (4. §@\§an
ture WAr m

was apparent..at [tﬁﬁbl') "QHB ;
to -10[err] C’ over 4 he™ reactlon was I"ovve_-_-to warmto er rqe&aover an

addi tiondl 90 ni for féw rhitlués. TLL displgyedd aew spotithat had an R, clossstel; basthereesent .

15 After an hour at O[err C the reaction was recooled to -15 err]C
and an additi onawas still some sgatunguwenaleprpméet'ammsm&as

the reaction was O AL After 30 mn HPLC
(scattering det eﬁé##%& rﬁ’% W‘an@l) vas added,  The, was again
starting materi aktixpéd #Godm tor for%ﬂnﬁﬁdlﬂdﬁﬂé&et&ﬁstﬂlﬁ kétoge.” BRHEION Was
cool ed to -10[err 'C and added to an‘ice-cold mxture of 100 nmL
of Et OAc, 165 nlL 63 mléawaszﬁded, and the tve ____phﬁeunxmm:lwassmtﬂblatlroem The
aqueous ayerwas separ at ed and sh L M QAC (2 x 150, ).
The poollbd -or. gan FERCIRITe; en sﬁB& t%‘c'_ fgme%t as Feshlt,i of,

water and a sat. 4 @g
was renoved :@nd ‘the resi was recrys “11ze

acetate contami nwseqbowr&bots,tthe!owaoﬁabehgahe pm&raeﬂﬂelmﬂnemthen
concentrat ed 25 "ot inivacuo and trituratediwit h: two 100 mL portions of

hexane. The..resi filted withvether and water. Theraquenus layer wassepasated andextmartad withi t h
D Lot Yetal L e THE hbi egmi ayehworid  hfis RaBEa | ™
13 brine, dried (MgSO.), filtered, and evaporated under reduced pressure to givea-
. Iline (foamy) solid, ‘H and "F NMR of thxs solid revealed the
S _.:.;;:;presenoeoft\wo..eplmersmaramofss :15. Separauonofthesetwoeprmerswas?
.. ... achieved byﬂashchromatography wrth 15 l hexane/aeetone |
SR Evaporauonofthe early fracuons gave the mmor 1somer, whxchwas not

--.__._-'"rom FEOAC Q@fé%vng '1g of

~ white cry:

med to be 3[3-hydroxy-3a-tnﬂuoromethyl-’jp
Further eluuon of the column gave 3u-hy -3 B-mﬂuoromeﬁryl-ﬂ}«
. pregnan-zo-one (50 mg)
25 : 3a-Hydroxy3[i—tqﬂaommthyl-5[5—19—nmpregn—1 7(20)(Z)-ene

. Toasoluuon of 5p-1 9-noxpregn-l7(20)(Z)-en-3-one (823 mg, 2.38 mmol)
-~ in.THF (30 mL) was added tnﬂuoromethyltnmethylsxlane (0.5 M solution in
THF, 8.6 mL) at 0°C The solution turned to brown gradually and the reacnon



WO 96/ 16076
PCT/ US95/ 15210 -41-
of starti WPM46876 al (by HPLC). A third recrystallization ggggmf.’%éilng (31% - .

yield) of the acetate which contained <2% of starting material.

Exanpl e 24 3a, 21- Di hydr oxy-5[err]-pregnan- 20- one 21-Di sodi um
phosphate 5 To a sol ution_ of .
21-brono- 3[ err] - hydroxy-5[err]-pregnan- 20- = (1.0 g, 2.5 nmol )

in 10 L THF at RT was added di benzyl hydrogen phosphate (2.1 g, 7.55
mol) and triethylamne (1.085 nlL, 7.8 mmmol) with stirring. The reaction

\gacszhl or onet hane ?’%nﬁ?@%@ i},gor,g{n' ”Wg&&[(ﬁ@ﬁ%ﬂﬁ %‘e&h&&%‘ﬁgﬁgr\&

transferred to acaREéd The¥qhdons Rly awa@%ﬂeummm(axsom)dawmgﬁ@t
aq. NaHCO err], dried with gsq err] andconcentrated in vacuo to glve

t he di benzyl phosphlanenmdn aver potassiggvigirbopate. TFhe nair¢ praduct(866 migy 2894) n

e s char go S i iy S BB 5

sol utiongwas thepyapj ected to 1 atm of H[err] ' gas at RT

until thé reaction was conplete. The catalyst was renoved via 15
filtration  and the solution concentrated to a residue. This residue was
di ssol ved in 4: 1 MeOH: water(20nmL) and titrated to pHIIl wth
2N NaOH. Anot her 50 ‘nL of Exsaple@3added and upon sitting at
Oferr]C for 1 h solid inorganic. phosphate was filtered off.

The sol ution was concentrat ed in vacuo and the resi due was

"+ washed w th hot t-hen din a mninmm 20
vol une of MeOH. ﬁ&ed'%ﬂ’%pl"ﬁ%fhg)gg?'gﬁ?«ﬁg ? gﬁp&éed until a solid |
preci pitated. The thA'E&lu OPQ Fkhﬁl lpr&siianeCae! 300, fg@gld t he
o a via

wet _ solid transferred and dried under vacuum
yield the title mmqm)um«lr)amluene (110 mL) ardd methanelc@pmk) salsicdoled mandry- VO .
96/ 1607q
PCT/ Usggpl 5210 ice/acetone bath to -75°C. ' Neat BF;-Et,0 (Aldrich; 18 mL, 146 mmo}), was
| “added via syringe, followed by solid lead tetraacetate (4.39 g, 9.90 mmol) added

in portions. No 'reaétib_h was apparent at -75°C and the reaction was allowed to

warm to -10°C over 4 h. The reaction was allowed to warm to 0°C over an

additional 90 min. By HPLC, starting material is the major species present.

15  After an hour at 0°C, the reaction was recooled to -15°C and an additional 1.94
g of lead tetraacetate was added, and the reacuonwasallowedto warm to 0°C.

After 30 min, HPLC (scattenng detector) gave  uncorrected ratio of product and

starting material of 10:1, and after an additional 45 min, the reaction was cooled

to -10°C and added to an ice-cold mixture of 100 mL of EtOAc, 165 mL of a sat.

20 NaHCO, soltmonamdcrushedlce. The aqueous layer was separated and washed
with EtOAc (2 x 150 mL). The pooled organic layers were then washed twice

each with water and a sat. NaCl solution. After drying over Na,SO,, the solvent

was removed and the residue was recrystallized from EtOAc, affording 1g of

acetate contaminated with starting material. The mother liquor was concentrated

25 in vacuo and triturated with two 100 mL portions of hexane. The residue from

the hexane washes was combined with. the recrystallized material and

recrystallized a second time. The resulting solid was contaminated with 2.8 %



Exanpl e 25 3a, 21-Di hydroxy-3[err]
- met hyl - Eﬁ r %regnan 20-one 21- Di sodi um phosphate.
.a solutio 38076 ono- 3a- hydroxy 3[ err]-met hyl - 5a<pr egnan-
(1.0 g, 2.43 nnnl) in 10 jisbenzyl hydrogen phosphate
5 (2.2 g, 7.3 mol) . m., 7.53 mmol) with

PCTIUS9S/15210 To

F at RT was added
id triethylam ne (1. 0;

stirring. The reaction was thep heategito reflux for 4.5 h and
then cooled to RT. . Dichloroneffdne (25 nL) was then added and

the solution transferred to a separatory funnel, washed with 1IN
HC1l, 'sat. ag. NaHCJ err], dried with MgSg er] and concentrat ed

I n vacuo to give e dib S

di benzyl phosphat‘éf %@5‘ @%MW%é téﬁrss W%n@lg%gd @74‘?«?( 30
m) with a few dyRE oftheaekdaty which ebfitainel 20%est stirtihg hftdal.C (180 ng, 20% by
wei ght) and subj ected to 50 psi- of H2 at rt until the reaction was conplete

by TLE, -The catalyst was' r enoved: byflltratlon and the filtrate
was concentrat ed. . The reSIﬁ,xWﬂssol ved in 4: 1 MECH water
(10 nL) and titrated to pH 11 15~ NaOH.” ‘The sol ution was

treated wi:th acetone until -a readily filterable. - . .. .solid
preci pitated after which the mixture was cooled to 0 [err]C’and filtered to

| at d i t
SOLELe A cTude SERN RN BIIEeRa TR UDEMNPhobphl T el o1
Colncgnt rﬁtzgd to ‘give T3@’ sojutivn 6m-bromo-3a-hydroxy+5ﬂ-p'egumlﬁlﬂmb €s0g 25ite
sol i

a. 20, 20- Et hymvéhndMMr%&TaMﬁ@dlbeﬂzyl hydrogen phosphate @l 7131 e

g?gffnﬁygﬁzxgr% Qﬂgtgglm 90(0{0@\56551*15 +’ﬂ"’3&‘%h E q'@a‘)rmf’he S[err]

conmpound. "+ -thenh&&c%’réﬁ&?ﬁrzshandmencooledtom' Dichloromethane (25 mL)
PCT/ US95/ 15210 4_3
wasthenaddedandthesolutxon transferredtoaseparatory funnel, washed with

10 ¥ --1NHCL sat. aq. NaHCO;, dried with MgSO; and concenirated in vacuo to give
L the dlbenzylphosphate as a crude oil (943 mg) The oil was dissolved in EtOH

~ (50 mL)and a few drops of sulfuric acid were added. The flask was charged with

* 400 mg of 5% Pd/C_;ﬁtld the stirred solution Was then subjected to 1 atm. of H,

* gas st RT until the reaction was' coniplete.. The catalyst was removed via

15 ""ﬁltrauonandthesoluuon concentra
o ind:1'MeOH : water(zomL)andutratedtOlel w1th2NNaOH Another 50

mL of MeOH was added and' upon s1ttmg at 0°C: for 1 hsolid i morgamc
phosphate was ﬁltered off. The solution’ was eoneenu:ated in'vacuo and the

residue was washed wuth hot toluene (~50 mL) and then dissolved in 2 minimum

20 volume of MeOH. To this. solution acetone was slowly added until a solid "
precipitated. The mxxture was centrifuged, the solvent decanted off and the wet
solid transferred to'a vml and dried-under vacuum to_yleld the title compound as

‘a hydroscopxc solid: - B Ty

ed'to a fesidue; “This résidue was dissolved




b 3[err]-Ethynyl -3a -hydroxy-5a -pregnan-20 ene, 20-ketal and
3a- Et hynyl_- . 3[err]-hydroxy-5[err]-pr egnan-géo- one

20- ket al 0 96/16076 A 250 nL three neck flask equipﬁﬁ NIS2H0 o gas
inlet, a thernonmeter and ' a condenser was charged with lithium
acetylide-EDA conplex (2.75g, 90% 27.5 5 mmol ). Dry benzene (60
m.) was added and acetyl ene gas was bubbl %_through - the

m xture at a noderate rate. The mi xture was then heated to 50-55C in an oil
bath and treated in parts with 5a-pregnan-3, 20-di one, 20-ketal (9 g, 25
mol ) . The stirring was continued at this tenp. for 5 h and
then at rt for another 17 h. sul ting suspensi.on was
cooled to 10C and was treated with sa%@go'ﬁ. 10 (5 nmL). The

sol vent was renoved and the residue was taken up in water. The

wat er insol uble product was collected by filtration, washed with water, and
dried 3o, 21+ Pileydroxye3prmethyl Sou-pregaan{20ane 21 -Disediuncphasphatest al | | zed
fromEtQAc to yield ) '
3a- et hynyl - 3[ er r | - hy df®#ypolusion of 2 sbrameriashydroxyr3Pamethyl Se-preggsn-20-pre _
nmot her |iqQ. mfi6h i Of@f ' was
purified by col(b'r%%’%é:; m@%?ﬂ(}mt o%{h@s% SI |cg‘yg%%.°ﬁ§$¢f§y§ﬁ Wi th

a tol uere: acet oif2.1ng, M3 mendlpandiriethylamine (1.085 ml3 75 3tthmol)wittpstirgitly. Therti ng
ketone (1.3 g) followed by 3[errlq—9et hynyl - 3[ er r;- hydr oxy-
5a- pr egnan- 20- ofieaction- was dthen theated) toy yetlws fon >  rand:t then. conled Hor Rl ut i on

with the . S splve mxture,yield t he .hor | ar

3a-et hynyl - 3[ er H’%\?&?’B@%}T&& a%r@&he%—s Wen adéfedeanfgxeﬁ?ngpél g?@??ﬁdao ?270

ny) . 20 r DRNEHEO

3[err]-Ethynyl - 3?%%?0@65%&%%%%“%%@&2?%@( 5'5‘0rrg3 E WasIwilﬂi ﬁ@S@}ﬁnd '
di ssol ved i n a wbntentrated in wweo togivé e diiehzylphibsphaté6Xla ¢rade oil {1.205¢): The

m xt ur

and thgor esi due%’yl‘gﬁg@i&g&g&n’gibﬁgb‘%& &F&M?%hﬁ&&f%% reggl\r/lieg

| ayer was washe ] o i I arith 59 Ly mg,er, and
brine. After dr;f/tfn#g&@/er a%fg err £t e gmt?isﬁpdv(/gs(?lgfng%rzgd '
and evapor at ed weightphnd shitjected tbeSQpsicbfdH, dt4f vntilghe readtiors was ookeipleteobirict was

t hen dissolved in a smal]_ anpunt of CHerr|Cl[err] and poured
on a col um of JiG.cEheyeatalyst was removed by filtratipn andithetfiltrate neasconeantrated.

moiure (92:8) G Seddi vhas'diSovRTRON " I MEGH Water (10 mL) and titrated'B ph'TY 177C
PCT/ US98/ 15210 with IM NaOH. The solution was treated with acctone until a readily filterable?4-
solid precipitated after which the mixture was cooled to 0°C and filtered to
isolate a crude solid 260 mg. The solid was diﬁsolved in 20 mL water forming
a cloudy solution that was filtered and then concentrated to give 220 mg of the
title compound as a white solid.

20 - - . Example 26

a.  20,20-Ethylenedioxy-5o-pregnan-3-one :

The title compound was prepared in about 90% overall yield starting from
3p-hydroxy-5a-pregnan-20-one, using the method described for the 5B
compound.



d 3a- Etynyl -3[ err]-nitrooxy-5a-pregnan-20- one
solutlon ynyl - 3[ err] - hydrioxy-5a - pr&gnan- 20- one,
g) in CHCng?%@&r?E) was coolf®d to -20 and treatedi@ith acetlcéﬁﬁ ﬂl%’(?e (20

rrL) Fuming nitric acid (4.nk) vas then added ang:the mixture was stirred
at 5 this temp. for 45 min. After warm ng.to -5[err], ‘the yellow
sol ution was poured into a m3ture of 2N NaOH (70 m.) and
water (150 nlL) to yield the lution of pH 3-4. It
was then extracted with CHCl[err], washed with water sat .

NaHCO3 sol uti on br| rled Sqerr]) and evaporatedtogleldthetltle
conpound as a vpscou 4@ regnay2d-ones d0-ketal and SeFithympl- next
step. 10, Mom-fa-zrmﬁm;m 5a- pregnan- 20-one  and
3a- Et hynyl - 3[err] hy.d

The crude- pr OdUCt (3 -V iy DL M < éﬁg %lngenanghzeg-pone ﬂq:
and vater (30 n!;corﬂdenﬁe\' fithivio? AGtf Ttk w‘gﬁﬂg@ﬁz%g’?oftzfgl ng at
and the'r

rt for 15+« h the Sol vent 8 werer enove

e Was
extract®d with mtﬂ) rmrylt[eauqe(wm)&&saddedandﬁ“ _gdsaysrbubbledmﬁgﬂ with
water, dil." NaH -soln.’ _ “and_brine. -After- drying over

anhyd. MySO4 th _ F’c.t%r,'E'%P Mﬁ&%&ﬂ@%ﬂ-ﬁ"@mo
crude product (gatﬂ)and" hen

amount  of o e‘! ﬁ%%‘ﬁsﬁﬁﬁ‘ P Sﬁ%ﬁﬁ&%&&? n%‘mbt:a gel .
Elution with a mmgavﬁmﬁnuedatmlstemp fofTS tdaa%é&ftrnorﬁaaﬁer 17h,

3[err]-ethynyl-3a- hydr oxy-5a-pregnan-20--one: (550.-ng) ‘as” a rst
fraction. FurthBhewssuting umwdﬁt@mwmwﬂmﬂwdmre

E)?Lt?nr)l 12@2?[ hyny&s mi.?”l'lxe le%er(x)tX\xas amggggan%]thgges?d‘ue&asm m‘:’v.zpmwater The
3a, 21-Di hydroxyw%pmmgkp}&d@f Nbted b e‘g%g
21- hem succi nat e~ ..tf-;"n'def an aﬁ‘n ous: ar gon’ aatldm)sedhere
3a, 21-di hydr oxwm[eeva@mﬂhsmdepmduﬁlmmbwbwﬂWMEWwﬁ&done
(920 ng, 2.29 suﬂg ni c anhydr| de 5 -4.57 mol)
and di net hyl am%é’ﬂ‘ 05% 20ketah (3:35 g). Them otherlighy dr ous
pyridine. After | 1 rs e t hyl am ridin
WO 96/ 16076 w§§ eJab&QtJdo grylﬂgéé d”er tdm\xas un.%gdo (lur(nn
PCT/ US%/ 152.-—1chhr0ma10graphy-o\_(er:s1hca._gel.: Elution with a toluene:acetone mixture (92:8)°-

-~ gave the unreactedstartmgketone( 1.3¢) followed by 3B-ethynyl-3a-hydroxy-

* ... Sa-pregnan-20-one, 20-ketal (1.3 g) as'a second fraction. Further elution with the

.- Same solventmtxmre yxelded the more polar 3a—ethynyl-3[i-hydroxy-5a—pregnan

. - 20-one, 20-ketal (270 mg). -

20 3B-Ethynyl-3u-hydroxy-Su-pregnan—ZMne R

3B-Ethynyl-Bu-hydroxy-Sa-pregnan—ZO-one, 20—ketal (550 mg) was

dissolved in a mixture of acetone (20 mL) and 2N HCl (10 mL) and the mixture

was stirred at 1t for 15 h. The. solvents were. removed and the residue was

extracted with CH;Cl,. The organic layer was washed with water, dil. NaHCO,
25 .~ soln., water, and brine.. After drying over anhyd. MgSO. the solutton was filtered
.and evaporated to yreld the crude product (4l4 m, ) 'Ilus crude product was then

. .dissolved in a- small amount of CH,Cl, and poured ona column of sxhca gel.

. ... Elution with. toluene acetone mtxture (92:8) gave the txtle compound (280 mg),

S-mp. 175-177°C



ng) was added. After stirring for 3 hours nore, the solvent was renoved

I n _ vacuo. . Residual pyridine was renoved by ev M’é froma
t ol uene sWQA6/16876 The residue was purified by ?&%ﬁ %’IQ
chromat orgraphy (CH err]C[err]/ MeOH gradient 100:1 to 50:1)
to yield a white sem -solid residue (1.1 g). This slightly 5 | mpur e
solid was dissolved in CHerr]dJ[err], waggaed with water (3 x 50 nL) and
dried over MgSO4. The solvent was renoved in vacuo to yield a
white solid (883 ny, 77% ).

3[err], 21-Di hydroxy-3[err]- tnfluororrethyl 5[err] pr egnan- 20- one,

21- hemi succi nateé 3a-Ethynyl-3| Benitronxys-Siiprégnan-20-one

3 21- Di hyd -t I - - 21-
e SUsei nat o (869 nf SOl #‘%&iﬂfﬁyﬂ&e Ser %‘%ﬁ(&éﬁ
143 , 1.70 @%"ﬂﬁ "Q@h% OH
Elo rrer)g was ad@g‘h)%mér st r| ng S%G hour's e ngé“en M?&g?(ﬁb

evapor at ed. mL). Fmgmmmmmmmwmmm@mw&he
resi due was rubbed with 15 - - - et her/ hexane and then with hexane to give

a white solid. thistempeor 43iminy After warming to -5°, the yellowrsplution vaspoured inles added

o e T eScu ¥ Bitfen B0 ROURL B B Fihr sy v v s "
Exanmpl e 28 solution of pH 3-4. It was then extracted with CHCl,, washedw:thwater sat.
3[err]-Ethynyl-3[err]- hydroxy 5[err] pregn- 11- en- 20- one

To a sol ution 3NaHCE) tsolutiongibnine, de 3(Mg$@.) 284 evgpmitﬁ?tormmlld the: tifler
dry THF at -78[err]C vvas .added. Bul i 6M.i.n: hexane , 2.54 mmuol)
dr opwi se and t (f M(-’sé “sea S‘S‘i'rfgémétq&?“s“%s t hen

| owered to -90[err]C and asol ution of 5[err]-preg-11-en-3,20-one in 10 nL

THF was added via cannula over 10 mn and the reaction
stirrd® at -90Gfor 3pBikynyl-38-i@roxy-5 regntin-20ice \Vandh 3¢IE’thﬁﬁ

NH err]d was added WW@ﬁ?r ed to RT. he sol vent
| evel was reduced under vacuumto [err]5 nL and then partitioned

" between et hyl aceat e Fheccrude prodect3 g) fromcabpye step wak taken jma mixture/of THE s
PaShe &/ 15210 and water (30 Tl 1°1) and AgNO, (516 mg) was added. After stirring at rt for
15 h the solvents were removed and the residue was extracted with CH,Cl,. The
15 organic layer was washed with water, dil. NaHCO, soln., water, and brine. After
drying over anhyd. MgSO, the solution was filtered and evaporated to yield the
crude product (2 g). This crude product was then dissolved in a small amount of
CH,Cl, and poured on a column of silica gel. Elution with a toluene:acetone
mixture (93:7) gave 3f-ethynyl-3a-hydroxy-5e-pregnan-20-one (550 mg) as a
20 first fraction. Further elution with the same solveixt mixture yielded the more
polar 3a-ethynyl-3B-hydroxy-5«-pregnan-20-one (460 mg).

Example 27

| 3a,21-Dihkydroxy-3p-triftuoromethyl-5B-pregnan-20-one, 21-hemisuccinate
Under an anhydfous argon atmosphere, 3e,21-dihydroxy-3p-
25 trifluoromethyl-5p-pregnan-20-one (920 mg, 2.29 mmol), succinic anhydride
457 mg, 4.57 mmol) and dimethylaminopyridine (14 mg) were dissolved in
anhydrous pyridine. After stirring for 16 hours, more dimethylaminopyridine (7



- 46- with sat ag. Nad, drled W|th MyST err] and
concentrated in vacuo to give a crrude ~solid. Fl S95/15210
chronmat ogrYOFI6766 in. of sillica gel i na2cm cafum col | e hiii)

mL fractions eluting with 5 Toluene.: Acetongifiesulted in 142 ny
(65.6% ' of the-t':-ltle corrpound MP 14%7+50[ err] C. 5
Exanpl'e 29 _ -45-

3[err]-Trifluoronethyl-3[ er hydr oxy-5[err]-19- n-or--pregnan- 20- one

Thi s conpound was obtained along as a by product in the preparation

of 3[err]- hydroxy lerr]-trifluorqneth 5[err]-19- norpre%nan 20- one (see,
Exanpl e 10)- ‘ing) was added.; After stiving: éu 3ihoyrs mere, &b 3vas removed

chr omat OgraPh' ¢ Mc%t k&&ﬁualrpyﬁdine%r%mg{iedb;)é:vapomlignﬁ'omatoluenesolutron.

Exanpl e 30

3[err]-(1- Hepsynm:&xmhabgdﬁﬂm CH,Cl,/MeOH;
A sol ution of heptyne (0.327 .ng mml) I n dry T%Eﬂhyg JM

treated with n- BgmadieptlQOn tqﬁommyi_elcsamsmml;dmduee[ bg)] ehghtly

stirri n%the mtu@ﬁi qgtéls m&%%t(ﬁ%é’ﬂ)%@#tlon

of 5[err - pr egnalRpresplid

\(/vggosp?rrédng?l )98‘?3?%?0 for%ﬁﬁﬁﬁ%ﬂs f&’tj'ﬁg'ﬁé‘%gﬁ“ﬂ t[ehsoaﬂlk%xﬁkm urel

solution (1 mL)77%he sol vent was renoved and the resi due was t hen
di ssolved in acetone (10 m.) . After add| ng 2N HCl (10 nlL) the
solution was stirred at.rt- _for -1~ hr - Sat ur.at ed NaHCO3 sol n.

5 L LS A Pyt kB,

washed with wat eT22HP NaHCC{err] soln., water,..and brine. After drying

over 10 ° anhy u,md}gfy‘gpl‘?&ﬁ%

yield the crude.product )i NES G
dissolved in a shmhrbuwnate(@S@ingC&lmlm:h@hasdissolvedmMeOH(Bimﬂ.)pNaHﬂD,on a

colum of silica ggl Elution wth tol uene:acetone m xture (93 7)

gave 3[err]- ( 1- A3 g, 1y703ama Ddﬁ@%ﬁ §10mL) was thpaadded dropaiser OWIMCQH a

col orl ess (10 mL) WalslagdedTpAh%tl 12‘30%1' 2.5 hours, the solvent was evaporated
Toluene was added and evaporated in vacuo. The residue was rubbed with

15 ' ether/hexane and then wrth hexane to glve a wlnte solid. MeOH was added and
" removed. Heptane was added and removed in vacuo The residue was rubbed
7 with hexane and dned in vaeuo to grve a whlte sohd (878 mg, 3%)

- ::'_-. -:3&Emynyl-.?a-hydmv-.fﬂ-pregn-lI-en-20-o,,e L -
20 Toa solutxon of cxsltrans dxbromoethylene (236 mg, 1 27 mmol) in5SmL
o added BuLx 1 6M in hexanes (l 6 mL 2 54 mmol)

| ____mmafterwhrchS L stat.aq NH.Clwas deda d.themlxturesturedto RT.
-”The solvent level was reduced under vacuum to ~5 mL and then partxtloned N

between ethylacetate AN ' water (25 mL each), and the orgamc layer was washed



WD 96/ 16076 -47-

An anal ogous net hod was used to prepare : 3[err] (1- hexynyl?r 3a- h dr oxy-
5[ err] - pr XA AH169%6 one, 15210
3[err]-(l-octynyl)-3[err]-hydroxy-5[err]-pregnan-20-one, 3[err]-

cycl opropyl et hynyl -3[err] - hydroxy 5[err]-pregnan -20-one,
3[err]-(3-nethyl but-2-en-1- -46-

ynyl ) - 3a- hydr oxy- 5[ err] - pregnan- 20- one, and

3[err](3,3-dinmethyl butynyl)-3[err]- 5 hydr oxy

-5[err]-pregnan-2 Exanpl e 31

5210 ?[1er2r]t£]5 cg %%&%Wﬂw@%&ﬁ%@d@m?m?mqwec
et hane sobution o

5-chl or opentyne%doa@%égmmgmd%we? #rﬂn column collecting lQ/vas

treated wi-th n- il fraétibnghiting With 95 : § Toliehe : Acetthe redtiltedinl192/nhg (651 4%)

stirring the mxture at. -78Cfor 05. hr, a solutlon of
5[ err] - pregnan- gf@smlmpoywwm-m"c 20- (1, 2- et hanedi yl acetal)
(560 ng, 1.56 mol) in THF (15 nL) was added and the m xture was

stirred at -78[err]C for 1 hr. The cooling bath was renoved and the 15
m xt uregwas quenched with NH err]d The sol vent was
renoved and the residue vva%’?%c?ed Wi h Et. OAc. The organic

| ayer was washed with water, dil.NaHCO err] soln., water, and

- brine. After drying over anhyd. MySQ err] the sol ution was
filtered and evMﬂMoMM-Gh@hMMMWM-QMe nmg). This
crude product was d as such for _the next steg

3[err]-Cycl opropyl et ysebjaingd-along,as-g am@cbnethepreparanon

A sol ut f dj I

st eat ed wi ¢ of REREEEXY SPuffinerbudtt5p ] oS ikirtzsh 2 dne b, ERpeBp IO ¢ o
Cirr I | I ¢ .

Z[ Ie”i n?S chl ordlsllsglgntynyl 363[ erx@%nat?&noﬁ:%gﬁpﬁxc hyd rgﬁiﬂé elrw?lw§ C.

- pregnan- 20-one cyclic 20-(l,2-ethanediyl acetal) (100 ng, 0.22 25

mmol THF (15 nlL) was added The gool i th was renoved and t he
) i& ( ) .iﬁqu:eip '

3B-(1 -Hepzynyl)-3a-lzydra;y-Sﬂ-pregnan—Zﬂ-one
A solution ofl-heptyne (0.327 mL, 2.5 mmol) in dry THF (15 mL) was
treated with n-BuLi (2.5M in THF, 2.5 mmol, 1 mL) at -78°C. After stirring the
mixture at this temperature for 1 hr, a solution of 5B-pregnan-3,20-dione cyclic
15 20-(1,2-¢thanediyl acetal) (360 mig, 1 mmol) in dry THF (15 mL) was added and
the mixture was stirred at -78°C for 1 hr. It was then quenched with 2N HCI
solution (1 mL). The solvent was removed and the resxdue was then dissolved in
acetone (10mL). Aﬁeraddmg 2N HCI (10 mL) the solutron was stirred at rt for
- 1 hr. Saturated NaHCO, soin. was added to neutrahze the acid. The solvents
20 were removed and the residue was extracted with EtOAc. The organic layer was
washed with water, dil. NaHCO, soln. water, and brine. After drying over
anhyd. MgSO, the solution was ﬁltered and evaporated to yreld the crude product
(400 mg). This crude product was then drssolved ina small amount of CH,Cl,
and poured ona column of silica gel. Elution with toluene acetone mixture (93:7)
25 gave 3B-(l-heptyny_l)-3a-hydroxy-3B-pregnan-zo-one (260 mg) as a colorless
solid; mp 121-123°C. o |

|



m xture was stirred at rt for 0.5 hr. It was then quenched with NHerr]d
sol ution; (§, 16076 WO 96/,16076 - R _

PCT/ US95/ 1521 PCI/USIS/IS2K.
m.). The sol vent was renov __ﬁand the residue was en di ssol ved i n acetone
(40 m). Aft add| ng 1IN HC1 (4 nlL) t solution was stirred at
r.t. for 15 mn. Sat. : NaHCO eﬂ‘-] sol n. was added to neutralize
t he acid. The solvents V\ere.._-.-__;'r,-;‘em)ved and = the residue was
extracted with Et OAc. The organl c layer was vvashed with water, 5

dil. NaHCCIerr] soln wat.er: brine. After. drying over anhyd MySQ
[err]the * " AQMW% Wasused tp prepares\ 36 EMYD@MM he
crude product. (1 -J6losie 4da. Dl ct was hen d| sol ved
in a small armunt of CH err}- P'f anau%b'g& u--b‘- §bu gnan-2 m  of
silica gek:.: El utcwolopmpyltethyﬂybéa 6-0n&5 3P, 3GReBy]

3lerr]- (cyclopr%ﬁ iqsgn | 6 hydro err]- re jnan- 0- one ?g% ng) “as a
col orl| ess 10 ) iyt %'OHRC e ybutynyB-3¢- 3)

0. 29 be obvi ous to one skilled in the art

t hat the above ggscrxy%[i-preglﬁn%-ohe corrpounds rray be présent as mi xtures
of di ast ereoners . which-.may. be .separated.. dinto indiyvidual

di astereoners. Resol ution of the diast er eoners nay be
conveni ent Iy “accorpl i shed- by. gas-or | Bt tétggrrat ogr aphy..or .isol ation from

15 nat ur al _sources. Uni ess ot herw se speci fi ed herein, reference in
the speci fication 7 e and claims to the ‘conpounds of 't he

i nvention, as- .di,acNssed g@ e, s intended to . .. .. include all

i somers, whet he?é‘éﬁ’g‘fp&? é)’ ' h}’ ' 20-one ' Wher e

I sonmers are separated, the. de51 red; phactmacol ogi: caI activity will
often predonminate in one of the di astereomers. As discl osed herein, these

20 ags d (35Chilo 9@967
particul ar,, thgggoun Ijg.L(I mwe%%w ng t 958%2%,}%)/ for

t he GABA receptor Corrpl ex are}‘ﬁgse CUwitth
3[ err]1Qubst.i t.ut ed- 3amm@f;ﬁ-dgmpmtyae(msmwmmdrymasm)

The conpounds of and fhe invention, that being the nontoxic,

u

phar maceuti cal 1 98% 5‘?8‘5‘1’@‘3%%@@!4 l&m&&m & mbi) ate60°. a&ﬁerlgrrmgd

"prodrug" 25 %ll r%_%.cpf&gﬁgterone deoz. ortlcos 6- ne an
abolites; ol eninal

andr ost ane’ ret ave °i n the

brain at the GAERE el (560 mg 56 mmol) in 1%%%&&&‘& on
t akes advant age of the di scover y of "'this previ ous nkno '

mechani sm -and- a@gmmyewassunedat-n"c for 1 hr. Thecoolmgbathwasremoved and the
15 mixture was- quenched with NH,Cl solution (3 mL). The solvent was removed
..+« and the residue was extracted with EtOAc. The organic layer. was washed with
o+ -Wwater, dil. NaHCO, soln., water, and brine. Aﬁerdrying over anhyd. MgSO,the
-Solution was ﬁltered and evaporated to.yield the cmde product (660-mg). This

- _-;,,crudeproductwasusedassuchforthenextstep

20 ooobei s .-3p-CyczoprbﬁylemynyI-.sa-hydmxy-sﬁﬁp'regnan-zo-oue
RN A solution of dusopropylamme ©4 mL 3 mmol) in dry THF (15 mL)
- -was treated with- n-BuLl (2.5M in THF, 3 mmol l 2 mL) at-60° . After stirring
. the mixture at -78°C for 0.5: hr,-a; solution of 53[5-(5-chloro-l-pentynyl)-3a—
: -hydroxy-SB-pregnan-20-one cyclic 20—(1,2-ethan diyl, acetal) (100 mg, 0.22
25 mmol) in THF (15 mL) was added. The coolmg bath.was removed and the
mixture was stxrred at rt for 0.5 hr. It was then quenched with NH,Cl solution (3




WD 96/ 16076
PCT/ US95/ 15210 o -4
The phar na 0 76{16076 conpositions of this invention are prg[%/g%”{lﬁzm

conventional dosage unit forms by incorporating an active conpound of the

O-

I nvention or a mxture of such conpounds, with a nontoxic
phar maceutical carrier acco#8kng to accepted procedures in a
nont oxi ¢ anmount sufficient to produce the 5 desired '

pharmacodynam ¢ activity in a subject, aninmal or human Preferably, the
conposition contajns the active ingredient in an active, but nontoxic
P an)%hcg@ 3 i i i

anunt , ventwag remoyed apd the residue was thendissolved ingcetanc {40 ve

i ngredi ent per hi: ) ! s._ @n the
speci f1 o bl of ogeh el fding INHCL mb) thesqtfibn el £ BTN hin. 82 '
the patient DesiNgICO, sdhh.Sedsaddéd to nbetrdlios Bidcdcid The 30N ehS Wepdifentivell th¢ 10

i nvention are in the treatnment of stress, anxiety, PVM5, PND, and sel zures
such as the residue wes extragied withtEtOdgi [The osganic layer wWaswashed avithowaterent t he
attacks cof anxi

wi th patients 3’3‘?’1"&4&@@; g?’&m‘?ﬁ%‘s@n@mglemq&ymagngvge ﬁ@f@?cwgm

abnormalities. ; Lt gt Eé?&iaﬂ?e?»‘a'% : %’&Jﬁo {1 .

and nethods is sg@iﬁ[orﬁggzj[s f|nnsom"|| a a _ﬂg%rﬁotgggeg&{q?ypnot Cﬂg&g{(?& {d)%?'nl}rll%t her
15 desrudetpredux was thenfdissblved inp smalll ameuntofiCHQE, amd goured dirkiice
anest hesia, partigul arl by .intravenous adm nistration.

The phar maceut i humn of; silica gal| Ejution,xthy, tolueneacetons npixturec (95:2) gavesol i d,

Lath & O 1 T RGeS R AL G Bl o
l'act osqp terra gblid mp123138°C; TUCR, (Bexane:acetondPBFORY agar, pectin,

acaci a, magnesium stearate, stearic acid, mcrocrystalline
cel lul ose, polynmer hydrogels and the like. Typical liquid carriers are

g;glo)cl)ljggter [ né, syr up,It b‘ggﬁ?éw&yég&%r &nef&u&%uasn gt%ltu ‘I’ 8 S"egéﬁfcfi"@ i ke
CTULEL T e PP s iy P VA B8 pe s
25 : gl ymter individedlediasttromersne Resolitioh vfithe rdissteresmers| may be
A wi do var i oty SPRpRIRER sccamBlished by g8s ErliTud chmRERhy W solaigfom
o110 15011 Bl oubdlt VRSB Rl Bl elerlce i BB RRERC, |
capsul e in m cr afid gRimPRWEESEonTibunds of th¥invartionSés dictinited above) id iitenlied @ of a
troche or |ozenge. The conpounds of and used
include all isomers, whether separated or mixtures thereof.
. Where isomers are separated, the desired pharmacological activity will
often predominate in one of the diastéreomers. * As disclosed herein, thése
20 compounds display a high degree of stereospecificity. In particular, those
compounds having the greatest affinity for the GABA receptor complex are those
with 3B-substituted-3a-hydroxypregnane steroid skeletons.
The compounds of and used in the'inveniion, that being the nontoxic,
pharmaceutically acceptable, natural and synthetic, direct acting and "prodrug"
25 forms of progesterone, deoxycorticosterone, and androstane metabolites, have
hitherto unknown activity in the brain at the GABA, receptor complex. The

present invention'tak_es advantage of the discovery of this previously unknown

mechanism and activity.
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‘in the invention

dm ni stered i-n=t m of smwﬁgilgs for

rect al adni ni st'fati-on. Conpounds n&ay: m xed in material such
as cocoa butter and " polyethylene glycols or other suitable
non-irritating material whichis solid | N-49- : roomtenpreature but
liquid at the rectal tenperature When using a I|qU|d 5 carrier

the preparation can be-in the formof a liquid;, such as an ampule, or as an
aqueous or nonaqueous |.iquid.suspension Liquid dosage forns al so need
phar maceut i cal I'y “accephelp _Mammpasxmmdfhhlsl xdvenndmaredﬂtdpma in

because of. |O\l\l dos s that, will:ihe:required as based on the
data disclosed h%‘l"é"ll“”&g?@ termsbymcoramgpmvwmmm oftheay,

subl i ngual :»and: wm%ﬁ'm:ﬁ}é : skl n
patches are al SO sul t abl e phar maceutlc ofms ?orm?mprp(l:’?ilP;a%e‘%a"gj3

admi ni st Fati on: mmmmmmmmmcmwmmt@pmaéa&bc

anti convul sant, 0d, gl tering- (such y ‘as--anti-depressant)or

hypnot i & activi ‘tdpsired;pharms FOGRE °mwmma§ubjn¢emmelprhman. Preferablycthepr i ses
adm ni steri ng.t ?np%‘sﬁl Céon : n g%g@ sucp (ttti i téé&% §B{$0und€%"mea15

i nvention, usually® prepareqd

phar maceuti-cal - aielectedrfrom about INARtEMout S0P Higlo geﬂl(ﬁg%é ai d
activity. Durlgng rrenseswgi he: j eve S Xcr éﬁnt?

met abol i t'es*var MW@RMMonthespeexﬁcbwldgmﬂ ctivit 6%1@1&@5&11@& al,
1986). Theref.or t her.a bor cont. Lpl i fg B é toms | nvol ves
og oes gnd meth

mai nt ai ni ng t'he atpe‘m‘ R M08
sactive a rfaj or ’?r@ag’a'ﬁ P@%&%‘%%red

et aboligt-es. t hainntiR hre'if
Plasma | evel s of-

during pre- Wnsmﬂﬂu*dwepﬂepsytoamehorat&%@ﬁrenﬂbehﬁkﬁﬂfbﬁﬂ&{ miigigmount
of the compounds. of the .invention . . adm ni stered her singly
or as mixtures teRSiQN,fangdrdepression comynom with pan_en_ witffezing from these cenkrel/el

\é\gl ch w |} p?égregxfxegrgg'ﬁg er -2 t| V|%ty @%ﬂ iﬁﬂq’zﬁrﬁ g@ the I evel of

premenses: st at'eand ‘methods “is’ to treat insornAfaCanid® Zﬂ&ﬂﬂ& M' be any.
route that effectively transports Hfoﬂuﬁefe tive oun@%{othe
GABAA[ dPr | “r'ecedesirablérdhinct oft ecamﬂxmndsanmethbdsdstomduceanesthes ia/phtiaudrlyat i on

may be carri.ed. put. arent.eral.ly enterally, rectal 'y, int ravagl nal |y,
i ntradermal Iy, gx %HSQ s Sh‘é‘ERﬂ'l ngual | y; ‘or-nasai1y:” the oral,
I ntranuscul-ar:-=30:; o wRL

dose in a skl n pat ch my Mcm%loﬁ&%ﬁfﬂ%ﬂf%{m gPhe o
* ‘liquid, or-time: release (see ég. Remmgtons Pharmaceuucal ‘Sciences, 14th
“i Edition; 1970). Representauve solid carriers are lactose, terra alba, sucrose, talc,
20 “gelatin s agar pectm, acacla, maghésium stearate steane acid; microcrystalfine
T cellulose; polymer hydrogels and the like; Typlcal llqmd catriers are propylene
- glycol, glycofurol aqueous solutions of eyclodextnns, syrup, peanut oil, and
" olive oil and the llke emulsmns Similarly, the eamer or diluent may include any

< tinje-delay matenal we""= known to"the art, sueh as glyeerol monostearate or
25 " glycerol’ dxstearate alone or with wax; mxcroeapsules, mxcrospheres, liposomes, -
S andlor hydrogels. - Y
' A wide vanety of pharmaceutical forms can be employed. Thus, when
“using a solid carrier, "the prepération can’ be, plmn milled micronized, in oil,
- tableted; placed in a hard'gelatm or entenc-coated capsule in micronized powder
30 or pellet form, or. m the form ofa troehe or. lozenge 'l'he ‘compounds.of and used
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-5 1 - W0 96/16076 supply the active ingredient to the pat?le"h?”fﬁézrma
period of up to one week However, the parenteral route is
preferred for status epilepticus. Potency and Efficacy at the
GR Site The in vitroe58nd in. vivo experinental data
show that, the naturally- 5 occurring netabolites of

progest erone/ deoxycorti costerone and their derivatives _
interact with hlgh affinity at a novel and speC|f|c r%cognltlo te on the
GR - m&emm@mmnlspé)p SVPROsIteR

acr oss neuronal A% ( 987;
Harrison et al, Won. mmmmmy%gﬁﬂﬁM%hW%%@%ﬂ&
is known that t?ﬁ ?éb & duithBle non-irritating material which is solid in
but yl bi cycl ophosphdrofhi ona [err] S] TBPS) bi'ndi ng | s a neasure of the

potency - - . room demp thmdcmalgs rmlttempaatume Vancusing @xdiquidhi ch
drugs may be of potentlal . e in the treat ment
of stresg anxi efarmigh dhe Rrepargts .%PQSPEI@‘FS"“‘%Pd‘qm Lit an o

al., [err]t-Buty I ﬂﬁcffdg?ﬁﬁs, fo al q,gédnlty
“to ga anm n(r)If)?ilﬂg acl Arghsd F%n 15

to brain-specific sites coupl el
r ecogni tion sit epharkiscentidatly & ble prasciviitived afiBthelliker dmaddition, because ofil .

"Benzodi azepi ne anti convil sant_‘acti on: ganma- an nobutyri c aci d- dependent
nodul ati on. - of tﬂtelem.d@mba_tmﬂ@pmw MM %R@B“,
123: 1130- 1137 1984, \\o et :.a'. Vi tro
: a&mimstraddon,_ (IJ'HFE{I mcmgwm%ea&sen%gom st s

benzodlazeplne
and agonpst/ ant agqedss! skin phlches are alsoPBaquhmﬁwucthmm £8 Ltopical 576,
experinents to deterntne t he

(1984)). W perforned severar”
nature of the. noddﬂnahstmuonf f[err] S] TBPS as af f-ected - by the

compounds of the nv |o : Wi fobtnd tha.t thes %@gfgg%oupg’s?olpni erac‘%}liviglh
A Sy rate,

a novel site on the
oy have th'l E}lﬁ s hon,

t he Qi eﬂfe% '
Furthenore, these % - rgonpol potency and efficacy at the

QR conpl ex, Wi t hcomptistgadininistering to a subjeet inueed ofisuchegtivityeareompoundrof she: h
activit yls . invention;: usually prepared in a composmon .as described above with a
pharmaceutical camer, in a nontoxic amount sufficient to produce said activity.
5 During menses, the levels of excreted metabolites vary approximately
. fourfold. (Rosciszewska et al, 1986). . Therefore, therapy for controlling
_ symptomsmvolvesmalntammg the patient.at a higher level of progesterone
20 metabolites than pormal in the premenstrual state of PMS patients. Plasma le¥éls
' of active and major metabolites are monitored during pre-menses and post-
: menses_of the . panent. The amount of the compounds of the invention
-. ad:mmsteted, exther éingly or as mixtures thereof are thus calculated to reach a
- level which will exert GABA-receptor activity equal or higher than the level of
25 R .'progesterone metabohtes in the normal subject during the premenses state.
The route of administration may be any route that effectwely transports
the active. compound to the GABA, receptors that are to be stimulated.
* Administration may be carried out parenterally enterally, rectally, intravaginally,
~ intradermally, int;:'af_hjmscularly, sublittgual!y, or nasally; the oral, intramuscular

30 . and dermal routes are preferred. For example, one dose in a skin patch may
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-The proce&[ﬂ%‘é“f’?ﬁr ‘perforni
et aL, 1987.; and (2) Cee

di.scussewmsgf’ﬁrﬁﬁee,
.+ L. Lawence, an Yamanur a, Mol ecul ar
Pharnacology 30: 218 (1986 hese procedures we formed as foll ows:
Brains from mal e Sprague-Dawfey rats ver e-Slenoved i medi ately 5

foll owi ng sacrifice and the ‘cerebral cortices dissected aver ice. A P2
honogenat e was - pr epar ed as previously described (Cee et al ,

1986). Briefly, the c t| c.es ent | ni zed 0.32 M
sucrose foll’ owecfuBylyc ? ora Px“"&m?alpr utes.

20 m nut 22-?3-?22 Hgee. *‘*'? .f.._'...._f."f;..;'.lMFF%‘%*MS suspendgakgs . ‘EB% (ori gi nal

wet 10 - ..-wei ght./.val ume) uspensi on i n""50Q ‘"M Na/ K:.phesphate buffer (pH
7.4) 200 ™ 0 formthe hom)genate

One hundr ed m cr&‘?&Wﬁ&ﬁ%@g&ﬁW he 'P2_honmogenate (0.5

mlligr ams (rrg) pr otein) wereincubated wi.th 2 nanonpl ar (nM [err]S] TBPS
(70- - 110 curi‘es! m-l 11 mol'el-;, New Engl and NU¢l ear, 'Bost on, MA) in

the presence or 15 . The i armas@z@wah Al A0S et G TRERAIES OF
their synt hetic’ derrvatrves to'be ~t.ested. The tested corfpounds

wer e di $solved mcutnnguﬂeyahmhtesnf pmgeﬂulone/debmmcosterone and theipalerivatives

?E;I i psbury, z) and a, ﬁxd it .t rre. | ncuﬁéﬁgm’eg;ure |n°5 erﬂé&sa&}quots
biddncs Y O S5 BB bl o)

with buffer. il .

t he presence ofré? #&ﬁ"?& : ect..an
(Si gma Chem, COsmﬁﬁveioGGABAMBems 87} Hatrizon et al., 1987). by . performng
all assays in the presence: o |l us (+)bicueulline (odu? .

Chem Co.). |ncubati cFe thase skilled axze{tesﬂqlmdh_atgbem %@n(ﬁlgﬁ‘y state
condi tians) wer ni nat.ed. by. i d .t hr, ofl ass.fiber filters
(N, 320" " oyl gpptphit Mmréértt?%i iing i pprestod BF e milacy

radi oact i vity. wq.adws‘ ﬁgmecwmg,;l?wh.amgunhweﬂpotenual

spect r ophot onetry ne |c-_.;. t;;,a and conpoun _
dose-response. cuhempeutmrmlwah'yhedrehgnmrdfm_ anxigty,saridoseizwe ndjsorders

conputeri zed |terat|ve rocedy 'ons .ants _an
on 181: e Qeat °Pr%f§r"ﬂ’é‘ﬁjs Y’%e%ﬁi’r on of

(concent rat i on. -{Squires, o
"laﬁﬁﬁobutync acid-A and ion

basal [er r] S] TB%Wr

15

this assay are fu

. modulation:. of 1 ;‘chlonde .ionophore,”; zo'chem Bzophys Res. Comm.,
1 123:1130-1137,1984; Wood, et al., "In vitro charaterization of benzodiazepine
i+ Teceptor agométs, iuitagomsts .inverse agomsts and, -agonist/antagonists,”

20 . Pharmacol,. Exp 'iher, 231:572:576, (1984)). - We. performed several

"expenmentstodetermme the nature of the: modulanon of [S]TBPS as affected

by the compounds of the invention. We foundthat these compounds interact with

.. anovel -site-oh'the 1i-comp1ex which does not overlap with the barbiturate, the

or: an n tes.  Furthermore, these
25 compounds have hxgh potency and efficac; .f;"at the GR complex, with stringent
. structural requu'ements_ for such activity.
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The experinental data obtained for this assay are al so pubk‘lﬁ,}éégﬂ%} Cee
B

et al, 1%¥9/168%6 (ata discussed in this reference shown a %d in

PCT publ i shed application no. W93/ 03732, published on 04 March
1993. In contrast the steroid binding site identified by this
work is distinct fromthe 5 : GAB4&2ei cucul line site. The shift in
dose-response curves induced by bicuculline when the inhibition
of [err]S] TBPS binding is caused by al phaxal one is not parallel.

This indicates that the GABA and steroid sites do not overl ap.

A second set of expeThepmeesuresfor perfoomingthis assay aredilly diseussed b 1) Gesr oi ds,
barbi turates and be li azenines o} .share . camyon,bi ndi ng,si,te, on the
10 Capn 9 Aol A D GEUR Vel TPt B YR MAlfebl?, he

pr ocedur es t40- vV @ %Eg;&%i.@st' pg,xf&%' | how t hat
t he di ssoci ati 01:1 of ﬁzgg}ra]jg.mctxgm. Thes: . L hal ng I nit |égﬁg§ﬁ%§/\"§
saturating concentr cBfaius from3 maby GpeagpeDawley agtsanere removed immedidlelgne i s
potentiated by 100 [err] M Na pentobarhital. This effect is_an indication
that 3& OH 5a- @B@M@E&%@Mpwm A Bzhomegepatee) bi nd
to 15 i i . : o e et dase

experiments ex%ﬁ%ﬁg’?ﬁ%@ﬁ 87%“%%4(/%%&‘552 198-83‘ m’ fe %or@ées

hydr oxy- 5a- pr eGide gefthyPhdineuetizR e iPe.3 2 M siiddodeFollowed By caritiifightiod atA000f

([err]H f1unitrazepam (FLU) binding. These experinents
further suppor tx g for 18insintmes.Fhe supematant was colleatedandcentrifuged at 9000 g formon

Zer Fes of “experkiibEe ibedERBRA B, o mpent ok A (g e {7

3a- hydmoxy- 5a- : QL - yaral | _ or
absenggo of a m%?%;]}ag?)%ﬁf’%g{%%@:%%??‘Wb@%@%{g%ﬁww Si nce
Na - N Clt to lformb theHontugengiecat er maxi num ef fi cacy than that of

3a- hydr oxy- 5a- pr egnan- -one i.h potentiatin 'n[l.er r]H EL

. 20
bi nding, 3[err]- hydr@%?'h“yf’@r migroliter (sl alignets el ey P2 ogenate (0.

comot 1 very oS (D Bl it bl Zhshdrir (M TSRS (2’ T0

data 110f curieB/iillitoley Newd Bhglead Nuttear) Bobioa] M) ih aheprb@ice iof s
i ncl udi ng the conpounds of _ _ and used in the invention interact
with dSnovel siabgentiexafithe naturaliy aceurringrsteroids or their synthetic derivativego be
regulatory sitg gn, tie OR pOtl S, Becauss, ofia il BIRRSI ke Ve, O
PCT/ US95/ 15210 ¢, Phillipsbury, NJ) and added to the incubation mixture in 5 uL aliquots. The
incubation mixture was brought to a final volume of 1 mL with buffer. Non-
specific binding was defined as binding in the presence of 2 mM TBPS. The
20 effect and specificity of GABA (Sigma Chem. Co., St. Louis, MO) was evaluatéed
by performing all assays in the presence of GABA plus (+)bicuculline (Sigma
Chem. Co.). Incubations maintained at 25°C for 90 minutes (steady state
conditions) were terminated by rapid filtration through glass fiber filters (No. 32,
_ Schleicher and Schuell, Keene, NH). Filter-bound radioactivity was quantitated
25 by liquid scintillation spectrophotometry. Kinetic data and compound/[**S]TBPS
dose-response curves were analyzed by nonlinear regression using a
' computerized iterative procedure to obtain rate constants and IC,, (concentration
of compound at which half-maximal inhibition of basal *SJTBPS binding

occurs) values.




-54- action, it is anticipated that these-steroid conpounds

wi || have therapeutic proflles dlffer-e_nt fromt
g" s5.conpounds é:gf’gs lP%lé)ned

- bar bi t ur at W%
to determine their potent-; : nogigidat or s of [err]S] TBPS
binding in vitro. These assays were perforged i n5"

accordance with the above discussed proce®dfes. Baged on these assays, we

have established the structure-activity requirenments for

their specific interaction at the . ‘GR conpl ex and their rank
order potency and ef f4 .Ta err

maxi mum i nhi bi‘ti-6f of ™ e@éﬁ?@%ﬁﬂ%ﬂﬁgwﬁ%@g eﬁ%o@gbﬁh@ﬂg&e

cl ai med et al., 1987. The daR Bisbwsséd }éﬁﬁédmw in PCT
concentration of corrpounds to inhi b|t 50% 10 . of control [err]S] TBPS

bi ndi ng. It i-s. swblishsd: application ne. J¥OEH 032 pubhshqdron .04 March 1993.pdnency.
Maxi num i nhi b| t | Onn-assf, ﬁ{é s'é‘z%idcﬁﬁ llon QIe %egt%g%o ghlgworklstl 8 f&oca&x
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Table 1
3[err] cycl apr opwhentthe infaibition of\[USTBPSHindin: s is not parallel
3a- hydroxy 3[e¢ﬁrﬁa - met hy I -but w-en ynyI )-5[err] -
24 91 indicatesthas, A&ﬁ @ndestemi sites.do- ngnoverlap
3a, 20a- di hydroxy 21 a-.pregnane .
3[err]-cycl opr opyl ).et? ﬁ%ﬂ‘g %ﬁ%?mwﬂ?wﬂé%gﬁ%‘m&@m
97 L Baflit iKY 48 ot hivé! contRbh Tbidthifg 3RE dn the
35. o8 ' "3a- hydr oxy=5a-pr égnan--20- one
37 10 95, 1(I}ABA receptoBaTBwahsmmemforhxedrmtabgdrdﬁ{oem}h the pyocedu2d - one
37 98
- .+ outlined above. The resulting kinetic data show that. the dissociation of [**S]
TBPS binding initiated by saturating cbnqentra_t__ion of 3e-hydroxy-5a-pregnan-
20-one is potentiated by 100 uM Na pentobarbital. This effect is an indication
that 30-OH-5a-pregnan-20-one (steroid) and pgntobarbiml (barbiturate) bind to
15 independent sites. '

The third set of experiments examinqd the interactions between 3¢-
hydroxy-5e¢-pregnan-20-one and Na pentobarbltal in the potentiation of (°H)
flunitrazepam (FLU) binding. These experiments further support the claim that

- steroids do not share common site of action with benzodiazepines and
20 barbiturates. In this series of experiments, the effect of varying concentrations

of 3a-hydroxy-5e-pregnan-20-one on (CH) FLU binding in the presence or
absence of a maximally stimulating concenu'anon of Na pentobarbital. Since Na
pentobarbital has greater maximum efficacy than that of 3a-hydroxy-5¢-pregnan-
20-one in potentiating CH)FLU binding, 3a-hyd;9_:;y-5a—pregnan—20—one should
25 ultimately antagonize the effect of Na peiiiabarbi:al if the two interact
competitively on the same site. This is not what ‘was observed. Thus, the data
further support our conclusion that certain steroxds including the compounds of -
and used in the invention interact with a novel sxte distinct from the barbiturate

or BZ regulatory site on the GR complex. Begguse of this independent site of



3[err]-ethynyl -3a-hydroxy-5[err]-pregnan-20-one

39

3[err]-et &e‘%wm\% hydr oxy- 19- nor - 5[ err] - pregnan- 20- one PCT/USISASI0
44 3[err]-5"-chloropentyn- 1'-yl)- 3a -hydroxy -
5[err]-pregnan_20- 44 98 one 15
3[err]-ethenyl -3a.-hydroxy-5[err]-pregnan-580- one

46' 100 3a- hydroxy-3[ err]-et hynyl - 5a- pregnan- 20- one

53 91 3a hydroxy 3[ err]-net hyl - 5a- pr egnan- 20- one
62 97

(3a 21- di hydroxm%ﬂtwmwmmm@m@wﬂ@mmmcpmﬂw 68
sy 1- di hydr oxy- 5a- pregnan- 20- one
21 acetate M&mgéowoﬁmblm%%dl hydr oxy- 5a- pr egnan- 20- one

(5a- THDOC) 76 Various é&ﬁ%oundswete screened to determine their potential as
3a- Hydr oxy- 3[err] trifluoronethyl-19-nor-5[err]-pregnan-20 -one 76
100 : maiulators ofk [F*SITBRSt bipding [ir witre.pr -piT massajmwgnepetformed in

78 hydr oxy-3[err] - ' - en-

-ynyl) - éa 88moﬁmcgga§ghz¥boveﬁ}§w%9igh# wﬂntﬁ assays,we ve

3a- hydr oxy- 3[ er ) Daad 5

3a- hgdroxg :%%errc}stag tg%tg- one spgmﬁcmtg&cu%riatthg 80
3a, 20a(S) - di hydrﬁkyoﬁpleﬂhﬂ@ﬂmhﬂankorder  and efficacy. Q'leelprovxd&sIC,oand

46 N- (3a- hydr oxy- %kerr] nethyl -5a- pregnan 20-

93 30 ynaximyn inhibition| of sevezal compounds, in udlsgmplaqféh@qecb@med
“hydroxy- 5a-pr ?ﬂﬂi%@p%ﬁca%ﬁon. IC,:olsdeﬁnedgslc%ncemuoégfcompounds mV%QISb@NG ‘
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| Clerr]lo I[erigf control [”S]TBPS Biding: dithy @hCikilicafor? bf @ tdRpSUnd$ ¢n vitro

21- hem succi nat e,
3a, 21-di hydroxypbpeacy]h@xngmmlﬁbiummanindlmatoﬁacompound'smgmoeﬁcm

3[ a, 20a- di hydr oxy-3[ err] - et hyl - 5a- pregnane 166 52
3a, 20- di hydr oxy- 20- net hyl - 5a- pr egnane 176 40 5

3a, 21-di hydr.oxy-3[err] -ethynyl-5[err] -pregnan-20-one 21 179 82
hem succi nat e :



Bis (3a, 21-di hydroxy-3[err]-trifluoronethyl

one) 21-hem succi nate

:3a- hydr oxyW@P&/I60y6's | uor onet hyi - 5a- pr egnan- 20- one :
3a, 20a- di hydroxy-3[err] -

3a- hydroxy-3[err
3a, 21-di hydr oxy-
Hem succi nat e,
3a- hydroxy-3[err
3a, 21-di hydr oxy-
3a, 21-di hydr oxy-
hen1su00|nate =
242 76
3a- hydroxy 3[err
3a, 21- dlhydroxy-
20- one '

S

92 o =s
3a- hydr oxy- 3[err
3a, 21- dlgydroxy-
acetate

258 96
21- 284

- di hydroxy-3[err]
3a, 21-di hydr oxy-
3a;21- dihydroxy—
21~ acetate - -
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I[errr] _
377 89;
15
2
25
30

202

-5[err]-pregnan-20-

189 23
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et.lynyl - 5a- pregnane E 56
]-trifluoronethyl-5[err]-pregn--1t-en-20-one 203 99
3[ err]-met hyl - 5a- pr egnan- 283-one 21- 211 104
odiumsalt =
]- trlfluoronethyl 5[err]- pregnan 20-one 211 98 15
3[err]-ethynyl-5[err]- gﬁgggg 20-one. . 216 104
3[err] - et hyl - 5a- pregn ane 21- 241 .92
: Qn h\lrlr I)\I\Jl 2[ nrr] ¥ gl ) [ ©
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=TT roor g_l_u-;tnyl 5d pl egndn 0" One a7 -1 34 20
B3R ! ilﬁmmnaﬂemcl -pregian- | 284 1100
ogﬁga 21- g etﬂ(gx bu&,pgne -yny )_%B_ one 21- hegk sucfi _%t el 251
sgnan. 20dong . 251 401 25
. 164 200 _ "1-. 25251 94 101
3_3u20wdﬂwﬂmm@1bdmﬁyﬂmpugmﬁéerr]'nethyl 5a—p?egnan420-ane
acetate 30 . & 3§, 21 '
So- <58 '-'--'2o-one9$g 32 1,97
- prepan-29- ongs’ 35k 28 | 102
20=—ome—1S76 88
37 95
N A errg..-
| r30- egndh- 279(959 1-
i"3B4ﬂhynyb3u45dnnq&5BqncgnvaO&me 39 101
: BB4Mumwb3a43dumylQmopSquqyanO4meﬁfif:' f 44 ] 93
IBBo(S’-chloropentyn- yl)-3a-hydroxy-sp-pregnan-zo- a4 ] o8
one § .
"3B-ethenyl-3a-hydroxy-53-pregnan-20-one ' 46" | 100
3a~hydroxy-3(i—ethynyl-5a-pregnan-20-one 53 91
3a-hydroxy-3[5—methyl-5a-pregnan-20-one : — 62 1 97
Bis (3a,2Ld:hydroxy-ss-emynyl-sp-pregnan-zo-one)'zl- | e | s6
'hennsuccuunz _ 1 o
3¢,21-dlhydl‘°x)'-5a-mgnan-20-one 21-acetate 75 __ | 9g-
3a,21-dxhydroxy—5a—pregnan-20-one (Sa-'l'HDOC) _ 76 | 100
.3¢-Hydroxy-35-mﬂuomethyl-l9-nor-5|3-pregnan-20—one o 76 100
..3u-hydroxy-2l-methyl-SB—pregnan-zo-one o 78 | 100
3¢-hy -3]3.(3'.,,1 .'--..yl-but-3‘-en-l'-ynyl)-Su-: _88-'-'" 95
S 89 85
N-Gz-hydroxy-3 p-methyl-sa-pregnan-zo- oo 93
ylidine)ethanolamine .©  ~ S S
. 3ﬂ-ethenyl-Sa-hyd!'OKY'5¢'PYeg“a“‘20'°“° SR IR 1.13'.' : 88



hem succi nat e

3a, 20[ err] - di hydroxy-3[err]-net hyl

-5[ err] pregnane

455 105 3a, 20a- di hydroxy-3[err], 21-dinethyl - regnane
507 WQL95/16976 PCT/US95/15210
3a, 21-di hydroxy-3[err]-trifluoromethyl-19-nor-5[err]- prepnan- 530
101 20-one, 21-hem succinate sodiumsalt -
3[err], 21-di hydroxy-3[err]- ethynyl-5[errpgpregnan- 20- one 21
540 102 hem succi nate sodi um sal t
3a, 21-di hydroxy-3[err]-trifluoronethyl-5[err]-pregnan-20-one 546
102- 10 21 hem fumarate sodiumsalt. _ '
3a, 20a- di hydrox}-3[errjet hynyl -5[ err] - pr egnane I 557 98
3a, 21-di hydr oxyp3lerrl-fluoromathyl-bSa-prgonan.20.one Gago | hwxni
3a, 21- di hydroxy §Lgﬁd}hyafos&'suw§t B0Lbne Alkhliducahdgna]- 201pne, | 68 1101
- hem succi nat p=45
3a, 20[ err] - di hy] » gnayl Z(B{mrm]-aeﬂncgnane . 119 49688
77
-trifluoronet hyls Q9 166 32
21- hem succi nat g S ' . 176.
3a, 20[ err] - di hy| 3“’5&% %‘ ctyl5a "gﬂ';'"ig..a..c 1t 4000
3a, 21- dShydroxyL3{z,el4dihyﬂmk§-8peﬁgﬂﬁt5ﬂyﬁnﬁmaﬂ-bn¢nbgnan 20-p19e 48@2 }86 20
met hyl 21- succi hhémisuccinate _ :
3a- hydr oxy- 3[ er rh net nin - 271, zl Z1- Ir11100r onet hyl - ba- 915 Ip1l
pr egnan- 20- one | Bis (3¢,21-dihydroxy: r] - ety | - $a-23r epnane
924 99 030)21-hem188€9! rox -3[err]-net regn: 16- en- 20- pr .
ggg 188 25 3a-hydroxy-3&ih,|gl¥ et?nWSa—Le” thyI 5a- regpgne- L1,72,0- i one '
,Br omo10a- hy r oy 3o S 4y ibenbies 1 pr egnaf- 20202 15306
102 one _ eSt T aal _
> 1000 | * 3u-hydmxy-3ﬂ-p'ﬁhlqmeﬂmb-ﬁ§-pregn-ll-en—20-one 203 99
> 1000 | * t|c terone '
> 1000 1+ 9a,21-d|hyd mg a-pregnan-ZO—one 21- 211 104 N
1000 | * -| Hemisuccinate, e 26—
PCT/ US95/ 15210 3a-hydroxy-3p-mﬂuoromethyl-sp-pregnan-zo-one 211 98

15 3a,21-dlhydroxy-36-ethynyl-5B-pregnan-ZO-one 216 104
3u,21-d|hydroxy-3 B-methyl-Sa-pregnan-Zo-one 21- 241 92
hemisuccinate .
3a-hydroxy-3 ﬁ-methyl-s ao;ii'egnal I-en-20-one 242 76
3a-hydroxy-3B-mﬂuoromethyl-sa-pregnan-20-one 244 44

20 3a,2l-dnhydroxy-3B—tr1ﬂuoromethyl- 9-nor-5$-pregnan- 246 100

' 20-one -
3a,2 l-d:hydroxy-Su-pregnan-ZO—one 21-hem1succmate, 251 92
| sodium salt . , . '
3u-hydroxy-3|3-mﬂuoromethyl—l9-nor-5¢-pregnan-20-one ' . 251 40

25 3a,2l-dlhydroxy-SB-ethynyl-SB-pregnan-ZO—one, 21- 251 101
acetate
3a,2l-dihydroxy-3B—methylf-Shz-preﬁgnan-zo-one _ 258 96
3a,21-dihydroxy-3B-methyl-5a-pregnan-20-one 21- 284 93
acetate o _

30 3a,21-dnhydroxy-3ﬁ-ethenyl—Sa-pregnan—ZO—one 288 101
3a,2l-dnhydroxy-3B-tnﬂuoromethyl-sB-pregnan-ZO-one 354 102
30:,21-dxhydroxy—3|5-tnﬂuoromethyl-5B pregnan-20-one, 370 88
21-acetate '
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used in t

L pvention

concentra %?f’lrfgl‘essary t 0 HE

As can be seen from Table 1,

have low I (e
hi eve 50% naxi nal

conmpounds of and

MhTCN bichidensae

[err] S] TBPS bi ndi ng, whil npounds such as sex roi ds (estradiol
and progesterone), glucocor oids (corticostero and chol esterol having
a high 5 | Clerr] areiessentially 4active hus, it is anticipated
t hat hornonal steroids and chol esterol per se will not have
any therapeutic value for the jndications described herein. In
order to d| sti n JLLI Qh this unigue class nf steroids frombornonal
st eroi ds, they re now ter rred neuroact i ve st er0| ds I—blmevee t erfoi ds
such ' s ~EHO - :
steroids si mi | a MI%WWaheth-Sa-pre@anwawan 20 0097 . Thius 89
progest er ohe”¢a -Hes ";sueﬂﬁtdered as-d-prodrug. The - THPS dat|a
correl ates .wel | V\A T dara -on- [ ert e T.0N.-Upt ake-potenty ated by variogs 3a-
hydr oxyl at'ed ‘st ¢ 3&208 ..d.m.a:n cpa' gthy ..u ch«“ H et al ). 488d dnelS33: 1572-
1581 (1990).,-:i ng oo. DelRi hy g af ce: nd these dg aI so ,gorlrel ate
wel | % _\jv& J ﬂ ' :' ? 5 b‘? |-
steroi d'ss.-act i vi Mlcanﬂyﬁroxyab-mﬂﬁ&’bﬁaﬂxyﬁt%@@%t’ alnt -'ed Cl530 ent | fproqecyt e
injected with h fmlbn@ﬁ@hemxsuccmate, sodiuth@8IEPt Or s.. Thi s iphdicates [that tjhe
TBPS assaylsa appPToxX O STent o —=1~=STeT 01 ity to
al l osterically 3¢ ladl@d@x[y mhfﬂ'rmegmﬂowwﬂl e | 540 | O#pdunds
with Partial Ac |h¢ms;lccmatesod1umsalt I I'n as chh as the desirec
t her apeut i g: act if v oul.d he"; vallabletothe 20 ~zpat1gnt_ W tlh t he
| east yndesirabljé “sﬁtf@{‘] g @‘E’éﬂ@r‘h °t9F‘°t hTf s Ph %enti 2 1
i nvol v the di'd ia %_‘»" ySq vyt part i gl activiltyein thdse cofpounds
5[err] - pre'g’ria'h-J ""557'4d-e'-|=1'—v-93§-i-'qes and
prodrugs of: theg eammiﬁwd@-sp-ﬂnbr@ﬂunwserpnmm:w of| - +.592 101
neuroactive ste T ouUps ar 5o BNow partfrar_eilfi cacy
in 25 TB:I’Q%B‘EWW n2ftosenho d64% re [ank®li grati on
of anxi ety or . 21'h§m18“°°mﬁtbnvul S ons, hvon05| S.is unm1e5| red, For th
pati ent& who ‘degi r & gkl iora o [ of s jnsenmyia; estlhetjclis
undesi r'éd.. . The « i Pl i bod—as— 6%1 L-QZLL&-O?B -
PCT/ US95/ 15210 3a,21-dxhydroxy-3[i-mﬂuommeth 5[5-pregnan-20-one, N 712 99 9-
21-hem1succmate,sodmmsalt L : 2 R
3a,ZOB-dlhydroxy-3B-ethynyl-Sa-pregnane i sk 7740 | 107
3u,2l-d:hydroxy—BB—mﬂuoromethyl—SB—pregnan—ZO-one 430 86
20 methyl 21-succmate —
3a-hydroxy-3[3-methyl-21,21,21-Tnﬂuoromethyl-5a- 915 101
pregnan-20-one .- o
- 3a,20§-d1hydroxy—3|3—methyl—5u-pregnane :igog 99
| 3a-hydroxy-3ﬁ-meﬂ1yl-5a-pregn 6-en-20-one L 1 955l 100
25 ¢ 3a-hydroxy-3ﬁ-methyl-Sa-PregﬁNe-l‘lJo-dxone b osg ] 100
21-bromo-3a-hydroxy-3IS-mﬂuoromethyl—Sﬂ-p??' gnan-20-5' w1530 102
. | estradiol ... . - > 1000 I*
e progesterone s _.> 1000 I*
30 . ... | corticosterone > 1000 4 I
cholesterol .. > 1000____ I*

* = [nactive.



agonists with partial activity expected to the desired effect with m ni mal
undesi red : In addition, the abi I
conpoundsvﬁ)%ent I at e GABA- nedi at ed : enhancenenamsgsésgcurrent
was limted as conpared to that of 3a- hydroxy 5a- 5 pregnan -20-one in
Xenopus oocyte injected wth hunman GABA[eSr receptor genes.

When Xenopus oocyte expression system was |§sed to test the limt

ef fi cacy property of sone neuroactive steroids, the foll ow ng procedure was
perfor med. Xenopus | aevis oocyt es (stage V1) whi ch had been

"defollicul at ed" I e 3. hrs
@18-23[err]C 2 m?seeaﬁ co agenas ilgcl)ﬁx?:gm ﬁnﬂ%é%wgﬁ% e wth
Ca[err] salts omavemxwwmmmeahm@%m%mwsmmm of

human GABA[ err] . r.ecept subuni.t conplex [err]1 [err]l and [err]l The
maj or GABA[ err] mlubmono? [PSITBPS bingling, whila spmpo stexpids(estraptiol

6- ol | pl at e (O BrLeRAREE, Yiofesricoids Gamrmmeral e gﬂ‘iest*oiﬁvm' BeRRER) 1 on
d

suppl emgnt ed Wi JE,,068 essehtially active. %ﬁrﬁhaﬁkmm ] and
gent onycin IOOng m [err]) for up to days at 20[err]C.. Agom st-‘i{lnduced

currents estemtper se will notchavie mempemmmﬁmyhmdmm@escc%edmed at
A (Axon

a hol di ng poten |aI usi ng -an _Axocl anp 2

| nstrument s) g‘ﬁ% Ip|ozdss tgn‘ia‘mﬂ“éﬁ?‘ this tmique c class of Stepids bomganab qe
vol tage clanp ngge, v,

m cr oel ect r odes vvefe @?@“‘@ﬁﬁﬁﬁw re§SI sﬁances 9‘?‘3‘4&58%

when 20 as mmndmmabmmbﬁytwaﬁﬁmwﬁﬂaﬁabu H(o

oocyt es wer e continuousl superfused with frog R nger (120 mM
Nad ; A0mv KCL; 5$-mremn n¢.cThys, peogesterone can be considenbaa prodrugl) Theit t he
rate of 5-7 ml 100 ratu 17- er

Al drugs were cp wﬂt‘?’ﬁ k@;m%&g%gbxmpf

ver e dﬁk?%@&eﬁfds%ﬂ&%ﬁﬁ Sel ot Chbi'33: 7@1\/50 or
et hanol and then 25 diluted In tﬁpkgl{ng)e‘?’t élgP&tdlaon at33lt§

appropri at ed cdﬁ&béﬂBﬁ),umorporibrkhéremdiy 1eféténce and these data alsecdrrelnteameil
concentration was,0.2% v centrati,on \g/mch had no ef‘{;ct

upon GABA evoked‘"ﬂ’e§é§ﬂ? ‘&%Eﬁ &‘ﬁ# %Inﬂh%d Bfmﬁﬁ““ngtﬂgpl Gﬁé"‘%Foe made
in s C pass
fil tereg at 100p§fze33§{e WAQM%Mrde%cg&t %‘J m\t‘ﬁge usi'hg an

\S\%I tggﬁagsgor de recepiesa | This maﬁ:a&mhtﬂ:errm assaylsanﬁpﬁﬁmmwf

PCT/ US95/ 15210 steroids ability to allosterically modulate CI channel actmty : -60-

Compounds with Partial Activity

" Inasmuch as the desired therapeutic activity should be available to the

20 patient with the least undesirable side effects, a notable aspect of this invention

involves the discovery of agonists with partial activity in those compounds with

a Su-pmm-3a20¢hydmxyl, 5 B—pregngn_-3a,2_(_)B-_hydroxyl -group or the

derivatives and prodrugs of these compounds. In addition, a subset of

neuroactive steroids other than these two groups also show partial efficacy in

25 TBPS assay (Table 1). For the patients who desire amelioration of anxiety or
convulsions, hypnosis is undesired. For the patients who desire amelioration of '

inSomnia, anesthetic is undesired. The compounds and activities described as



Benefits over Progesterone The correl ations between
reduced | evel s of progesterone and the . synpt ons alaom at ed
Wi th PVE WRI96/16078 cat aneni epi |l epsy (Backst.romyet 595113310
1983; Dalton, K., 1984) |ed tie the use of pr oge ane in their treatment

5 : (Ivattson et al. 84; and Dal tﬁ: ' . However, progesterone
I S not consi stently effective” t he: t r eat nent of t he

af orenmenti oned syndrones. For exanpl e, no dose-response

rel ationship exists for progesterone in the treatnent of PM5

|( nNaIdldgﬁ't(sof et hgl r%ﬁ)‘%ﬁTgﬁ‘?ﬁl ﬁggﬂp ?Wes%?gﬁkgemnst r(g?mn{@d

progesterone 10 ypdesired\@fectery | ow potency at the GR.conplex, as seen in
Table 1, conpared to certaih: met abol’i't es of progester one.

The beneficial effect b additiogethe ebilifieof thess compomnds tepeteatints G:

c]onver5| on of pro%zleperone téet he Mé{‘gﬁg estero ‘PEE"P?Q ﬁ%@?ﬂ T?e Ese
o s fompareg “the
af orenent4 oned 1 P%ﬁ&ﬁ&&c%%ﬁéﬁ%%ﬁ%ﬁg%@§$w génthe

progesterone base pon the .

met abol i tes and t he| r _Wen\lxempﬁs obCrte. eXpressioh’ sybtem was used to test fifgSHmitand
Table 1 above) o Hornonal 'Side Effects =~

It has al so.been e@mpmp@nofﬁemeﬂsqu steroidse thy fellowing pracedwrg avass de
20 effects.b he, { ack ,of .af fi
on‘ﬁd %en ué(l%eaqso

hor nonal st er oi"d" perf ) #kéa%%%tﬁplg%&ggﬂ%wt her

perform ng assaysugtﬁ%ﬁe #h3R4s8 dideltion fethod [3 hrs @ 18-23PC2AAE wil® Sollgpeaadebed
i n:Gee, et al. 1988 reV|'o sly tdty)gdeterm ne[the@effect of E

progest el®ne net diAdin Barth'ssaliné wahCaEf@ltyamtted)swmdnJectedmtthNA tralgeps on
'; 2’? ut er us..(.Cee- gfnwlcgfég%s%@r 5‘?8“21{1)‘ éocf)nl;[ 2’?“?@?%;&&; ﬁg*g r ecw@@
o the teer compotieker eidl it bBiBed b by i, . Injeried St e ”Cewo
96/ 16076 individually maintained in 96-well plates’ (200 uL per well of normal Barth'
. ... - .solution supplemented thh pemctlhn 50 IU ml" streptomycm 50 mg ml! and
15. .. gentomycin ] 100 mg ml ') for-up to-9 days: at 19-20°C -Agonist-induced currents
e WETR recorded from Xenopus oocytes. voltage clamped ata holding potential of
o oo=60.mY, usmg .an A)toclamp 2 A (Axon Instruments) voltage. clamp amplifier in
- thetwin electrode voltage clamp mode. The voltage-sensmg and current-passmg
nncroelectrodes'mre filled with 3M KCl, and resistances of 1-3 M ohams when
20 measured in the standard extracellular salme The oocytes were continuously
superfused thh frog- :nger (120 mM NaCl 2 mM KCI; 1.0 mM-CaCl,; 5 mM
HEPES pH 7. 4) atd e rate of 5-7 ml mi at roorn temperature (17-21°C).
_ Al drugs were applxed via the. perfusxon system Steroids (10 M) were
R : .,-u;-prepared as. concentrated stock soluttons elther m DMSO or ethanol and then
25 :.  -.dilutedinthe nger solutxon at the approprrated conoentratton The final DMSO
- and ethanol- concentratxon ‘was-0. 2% v/v, a con entratton whrch had no effect

- upon GABA evoked responses Stock solunons of all other dmgs were made in
Ringer solutron _Membrane current responses were low-pass ﬁltered at 100 Hz
gneuc tape using an FM tape recorder (Racal Store 4DS) for

30 . .- subsequentanalysxs‘



-61- I ncubation and conpared to the control incubation

w t hout the conpounds. The results are expressed as percent

i nhi bi ti oV@Pé/ ing. If the conpounds bind to PCRAIS9S/15210
progesteronee receptor with high affinity, a 100%i nhi biti on of bindi ng
woul d be expected at the concentration tested. Neuroactive
steroids exhibit less than 5 10% i+480+ bi tion indicating that they
are inactive as progestenic agents. Vari ous hor nonal
activities of representative neuroactive steroids were further

studi ed through testing their potential estrogenic, mneral ocorticoid and
gl ucocorticoid activities. These activities were anal yzed by nonitoring the

ability the co unds to inhibit binding of the steroid
- hornones to ther#“? hornnne receptors. The results of
these experinents are reported in PCT - . published application

W93/ 03732, published on 04 NMarch 1993, and are full y -
i ncor por at ed by ref er &hee correlefions between reduced levels offfprogesterdries and thbese

experinments cl ea%&%gﬁ; eur oac 'éﬁpfteéoégé d&m Wk&wg;t have
a strong affinit aReicalarpen ep efi | |
15 not haveﬂprlggg 01599054; W) gc’ﬂoegl%ffectfs V\/m vvaulr*ﬂ &u! from
such steroid g{b r* proge fone 1R ant
Activitys (Mattson, et al., IW%HHBBK&%V@SQ )-8 HewaRE,f ?rm ne
t he physi ol ogi cal rel evance neutroactive ste or

receptor int eracppmenﬂy effestive i the treatment of the afmﬁnbnﬁopedfsynkoxp(b‘onds of
and used in the inventiqn to preve razol Jj'nduced
convul sions in f¥EP le &MQ&”@%FNSQ? Pr Progesicrons inthe trsatmeat ¢

conpounds. o heof PRMSRoab el A8, Mkl WiDrodE WA B 7'

activity) i nducemhghtofﬂlemsultsofoﬁﬁhbﬁid%mdieﬁwﬁ@hﬁétﬁbm&t DthaPpropéstérbe each
nouse f r a period of 30 mnutes. 25 In control mce, netrazol (85
my/ kg) i nduBas Yey{aw Betency 3t thesGR epmplex, as seen in Table 1, gompared to Girtain
ability of sever d used i.n the invention to protect

m ce from convul @Wﬁ“?ﬁ FITOPEDI e 2. WD 96/ 16076 _

PCT/ US95/ 15210 The beneficial effect of progesterone is probably related to the variable

conversion of progesterone to the active progesterone metabolites. The use of
specific progesterone meétabolites in ‘the treatment of the aforementioned

15 syndromes is clearly superior to the use of progesterone based upon the high
potency and efficacy of the metabolites and their derivatives (See Gee, et al.,
1987, and Table 1 above).

No Hormonal Side Effects

~ Ithasalso been demonstrated that neuroactive steroids lack hormonal side

20 effects by the lack of affinity fer'the' progesterone and other hormonal steroid
receptors. The data were obtained by performing assays in accordance with the

procedures described in Gee, et al. 1988 previously to determine the effect of
pregesterone metabolites and their derivatives and the progestin R5020 on the

binding of [PHJR5020 to the progesterone receptor in rat uterus (Gee et al. 1988).

25 3H-progesterone (0.15 nM) was incubated with the rat uterus cytosol in
the presence of the test compounds. The specific bindings were determined after



-62- Tabl e 2: Antinetrazol Activity of Neuroactive Steroids in

M ce e - Narme Route _Vehicle
Dose “H096/16076 my/ kg iPr ot ect e§CT/USISAS2I0
3[err]- Q/cl opr opyl et hynyl - dr oxy-5[err] pr egf 0- |IP 50%

10 one e : :
hpbcd 3a- Hydroxy 3[ err] (3 - met hyl - Bfl- 3 en-1'-ynyl)-5[err]- IP
50% 10 00 pr egnan- 20- one -

hpbcd 3a Hydr oxy- 5a- pregnan 20- one IP . 50%

10 .10

b da: wmﬁa@r‘ﬁ’%wﬁﬁw igpbsgionwishoy foe compounds. The,

mcro 10 as percent inhibition of bmdmg If the compounds bind to
3[err]-Et hynyl 3a- hydr oxy- olerr]-pregnan-20-one:" - 10
100 theprogesterone receptor with high affinity; a- 100% mhlbrtlon oﬂundﬁng would

3 Eth 13 hyd =:19- -5 20- %
R o i

L 50fy5 190

3[err].-Et henyl 3a gyd,r oxy--r-' '...e_.r___r_ pr trlllgtnthegégxemacnvela%progestemcagents 50%

10 87.5 . ~°  Various hormonal activities of representative neuroactrve steroids were
hpbcd ... . 3a- Hydroxy B[ err]-et hynyl -5a; pregnan-20-one < 1P 50%

yugh testing their potential estrogemc, mmemlocomcoxd and

10 87.5 - - further studied thre
[0)
v_mesh;ﬂre gctpr &nan yozregby momtonng tlhe ability S0%

hpbcd 3a- Hydy oxy-

10 7100 hpbcdgf ”%m'i‘ﬁé gekirmaty

(3a, 21-di hydroxy 3 ApVERR A0S0

(a2 vl oxy SbeilcoRins to%ﬁbrtlb _%ﬂr&&ﬁbmné?o m&?egé&
3a, 21 - Di B9dr oxy- Shegmeren ' i

3a, 21- Di hydr oxy-5a-pre nan- 20" onew(OSa--..- DOC) .7l P
87.5 . published applicati 93/03732, pubhshed on 04 Match 1993 and q:\‘ﬁ ggry

3a- Hydroxy-3[err] Bt [- 5[ er r__]".epregnan 20- _IP 50% 10
3a Xy 3l e _iﬂmﬁﬂo&*&é&’ﬂ?_%&e%&? re S
' Theresultsofthese

g

ents ___y show that neuroactxve steroids do -
"' not have a stro .aﬁimty for any of the above steroid receptors Thus, they will
15 . n not have predxcted hormonal sxde-effects whrch would result from such steroid

- Anti-f;'?#vﬁlia:i’_ A ctiviy’ T

Expenments were also performed to determme the physrologxcal
: . relevance of neuroactwe sterord and GABA receptor mteractlons by assessmg the
| 20 _,_ . abrhty of the compounds of and used m the mvenuon to prevent metraml induced

Mrce were mjecte wrth“vanous doses of the test

L compoun of the mventron, 10 mmutes pnor o the mjectron of metrazol. The
- time to- onset of myoclonus (presence of forelrmb clomc activity) induced by

| _ metrazol'“ vas. detenmned by observmg'.each__ 'ouse fora penod of 30 minutes.

:_uceh convulsmn in 95% of the

25 ~ In control _mrce, ‘metrazol (85 mg/kg) w111
. ammals Th -'abthty of several compounds of ar d- used in the mventwn to protect

- - -‘mice from [ vulsron is shown in. Table




3[err]-Ethynyl-3[err]-hydroxy-5[err]- pregn-11 -en-20-one |IP 50%
10 75 3a- Hydroxy-3[err]-(3 -nethyl-but-3"-en- 5a-
IP  509%W096/16076 87.5 pr egnan- 20- one "’WQ“’
hpbcd 3a- Hydroxy-3[err]-methyl -5[err]-19-nor-pregnan-20-one | P
mcro 10 37.5 3a, 20a( S) -_a_hydr oxy- 5a- pr egnane
| P m cro 10 30
sol n. 3[ err]-Et henyl . 3a- hydr oxy- 5a- pr egnan- 20- one | P 50%
10 100 hpbcd '
3a, 21- Di-hydr oxy- P
; %ﬁblé% ﬁﬂkf?&%ﬁ%}%WWMbﬁw Sterdids in Mite
PCT/ US95/ 15210 - 63-
3a, 20a- Di hydr oxy-3[err]-net hxl -5lerr] - pr eghane IP mcro 100
60 soln ' 3a 21 I%,g,\édroxy 3lerr]-tl VHidid r an- g0-"one
21 IP wat ¢r hem sucdi nat e m :Ismte
(3a. 21-di hydr T T TETH " = ' O
10 %5 “@th%*m@’ g'ﬁ e p—— s [Tho | ers
hpbcd tgﬂ()/ 10 . h 2 .
3a- Hydr oxy- 3| =r3ﬁjﬂYﬂn°m3ﬁaﬁém¢t!MI-bU{3bwrlI-Wﬂgiﬂan 2Q- olfe | 50% 0P} 3006
10 14.3 ‘Presm-zo-one 3a. 21-Di hivapbedvl 3[ elr]
- et hyl - 5a- pr e=gwym39y-suaﬁeg%&:-zo.one | P micre | 508 | 10 |11.384
Hem succi nate} sodi um salt  Sapbed .
3a- Hydr oxy- 3[e Bk glﬁrl'rg - pr egngn-2L0-jone TP .. DU%0
10 62. 5 l{y%&,figéﬁ ﬁ*%&naﬁh@&:{; bEY oy o | 10T 70
-Di hydr oXy- 3[ rregr—2t-ore—+ ‘
50% 10 3b— xy-SB-pregnan~2 one  phpphed | 50% 10 100
3a, 21- Di hydr 03 thyl-Ga-nr ennarl- 21- hpbed LP wafl er
10 - 37. bﬂ!—Ethynyl—h—h&rlmxyﬂ&meagnan—ZO-one P | 50% 10 87.5
3a- Hydr oxy-3[érr]-trifluoronethyl-5a-pr genan- 2(- -one hpded SO%J 10
62. 3|3-(l-Hexynyl)-3u-hydroxy-sp-pregnan-zo-one ' IP | 50% 10 375
' . hpbed
35-Bthenyl-3u-hydroxy-5[5-pregnan-20-one P 50% 10 875
‘| hpbed
3e-Hydroxy-3p-ethynyi-5e-pregnan-20-one IP | 50% | 10 87.5
hpbed
3a-Hydroxy-3p-methyl-5a-pregnan-20-one IP 50% 10 100
. hpbed .
Bis (3a,2l-dlhydroxy-3B-ethynyl-sﬁ-pregnan-zo-one) IP 50% 10 375
21-hemisuccinate - hpbed |
3u,21-D1hydroxy-5u-pregnan-20-one 21-acetate IP 50% 10 50
: _ hpbed
3a,21-Dihydroxy-5a-prégnan-20-one (5¢-THDOC) P | 50% 10 875
: . .1 | hpbed
3a-Hydroxy-3p-triflucromethyl-19-nor-5p-pregnan-20- | 1P 50% 10 100
one . . , ST wpbea
3B-Ethynyl-3e-hydroxy-58-pregn-11-en-20-one P | 50% 10 75
' ’ hpbed
3u-Hydroxy-3p—(3'-inemy1-but-3' ynyD-sa- | P | 50% 10 87.5
| pregnan-20-one . : hpbed |
3e-Hydroxy-3B-methy}-5a-19-nor-pregnari-20-one P micro 10 375
' B S soin.
3a,20a(S)-Dihydroxy-5e-pregnane P miﬁo 10 30
soin.
3p-Ethenyl-3a-hydroxy-5a-pregnan-20-one P | 50% 10 100
| bpbd
3a,21-Dihydroxy-5p-pregnan-20-one 21-acetate IP 5(:?; 10 25
hp




hpbcd ' 3a, 21- Di hydroxy-3[err]-trifluoronethy-I|9-nor-5] erf] - | P

50% 10 118.8 - pregnan-20-one ,
hpbcd WO 96/16039 _ hydr oxy:5a- pr egnan- 20- one 2 mms,?’lsszm
wat er 60 100 - heni succi nate, sad, sal t
3a Hydroxy 3[err]-tr|fluoro | P 50% | 10
25 20- one i - hpbcd
3a, 21- Di ydroxy-3[err]-et hyn—y_1.=.;-_-'_5[ err]-pregnan-20-one- 21- | P 50%
10 . 62.5. .
hpbcd - 3 ,BB,ZOEDthHq-pMyI 5a- pr gﬂ’an zmcronp;loﬂ* | P60
50% : 10 1 _87. 5, 32,2 1-D th_roxv- [err|-solmhyl - 5a-
pr egnari- 20- oné" 4 lv.u,zx-bﬁxydmdis nyl-Spregnan 20-0ne 2110 | 1P| watk©] ate 50
soln 3a dmisdciials Oxy-3[err]-trifluoronmeth I-5[=rr] Ppfegnan-20- |H
hpbcd 33 %%11 mﬁ%ﬁ uonetW"sP'ipmﬁn%ne hyI D[h‘fsﬂeﬁ] pr]%gr an- 2b-
hpbcd s 353%%*&3%?%%?5*9. 30 -'yI =-'-5i eﬂ’r] L1500} - pP egn- 18P
509 10  l(Z)eoene hpbed |~
hpbcd 3?;1,32,01-Di1i9' £ye3Pyméd] me-}maﬁndo-mmw . S[R’rr -1itre g hane 1P
mcro ~ 10 | Hemaiccidate; sodium salt soln. :
3%2- 10 3 3u%giwéh%é{ﬁssh&lnmt nyl - g2- pragipane o 625"
L . hpbcd
3a, 21- Di hydr oxy ¥ T Ty t=t9=TT0T -ﬂ\_S'f"E!T' ~ Vet 1
50 : pregh M—yﬂéﬁb’é’&&ﬂ“me sod__u#n _ ‘{[ 10 318821
-Di hydroxy 3[er ' ' - e "ARATA TS o e .p-t-e*'; 10
50 -hem 9 _GG@!%&B&MM&P’G@MQMM 21- 1P | W_atef 10 3715
3a, 21- Di hydroxyfﬁemsﬂqcmi@l f1uoromet hvl - 5lérr]- prelanan-Po- 1P water |
10 .50 - -3u-HydmxﬁMﬂoMyi— glae26ai Uunh I t]: 50% | 10V0}96/626076
- 64- L 3a, 21- Di hydroxy- 3[err] il uororret hyI Saplptﬂegnan-zo-one
Ith d 50%" 10 :3¢,21{bihydroxy-w-mﬂuoromethyl-l9—nor-SB- IR L ose% ) 10 118.8
pbc ---f_pregnan-zo-one eoa - | hpbed
3¢,21-D1hydmxy-5u-pregnan—20-one21- .l 1P| water | 60 100
hemisuccinate, sodium salt -~ S R "
“} a-Hydroxy-3B-mﬂuoromeﬁlyl-l9-nor-5¢-pregnan- b IR L 50% 10 25
20-one o hpbed |
' 31:,21-Dihydroxy-3b-eﬂlynyl-5|3-pregnm-20-one,21-' ] ] s0% | 10 62.5
o 3u,21-Dlhydroxy-BB—methyl-Su-pregnan-ZO-one R 4 50% | 10 87.5
| s <0 | hpbed |
1302 x-omydmxy-sp-memyl-Sa-pregnan.zo-one 21 | P | micio | 10 10
| |aceate - f p soln 1
'3u,21-Dnhydroxy-3B—mﬂuoromeﬁnyl-sﬁ-pngnan-m-3-‘- CIPT | 50% | 10 50
CHONG - e N B i hprd )
\ 3a,zl-Dmymxy-sp-mﬂuommethyx-sp-pregnan-zo- | P | 50% | 10 62.5
| one, 21-acetate: . - . Lo " fipbed - | -
o1 u-l-lydroxy-3|3-mﬂuoromethyl-5ﬂ-l9-nor-pregn- Gop-IP ) 50%- |- 10 25
| 17(Z)-ene LN hpbed
: 3u,20-D|hydroxy-3B 20-dunethy!-50-pregnane Sl 1P micre |10 222
1. o fosoln. |
3u,20a-thydroxy-3[5 21-dxmethyl-5a-pregnane _IP | dmso 10 0
3a,21-Dmydroxy-Sb-tnﬂuoromeﬂ)yl-l9-nor-5[5- SR | water 7] 10 50
-prcgnan-zo-one,21-hem1succmate, sodium;salt : '_ - S IR B :
3u,2l-Dnhydroxy-Bli-ethynyl~sb-pregnan-20-one 21 ] P | water | 10 50
hemisuccinate sodium salt’ = =~ R I
3a,21-Dihydroxy—3ﬂ—mﬂuoromethyl-5B-pregnan -20-. IP water 10 50
one 21 hemxfumarate sodmm salt :




3a 21-Di hydoxy-3[err]-trifluoromethyl-5[err]-pregnan-20- .. 1P wat er

one, 21-hem succi nate
3a 20[ erﬁcﬁ"rfﬂfr oxy 3[err]-ethynyl- . 5[err]- pregnane PCT/US9S/15210,
50% - hpbcd -
3a, 21- D|hydroxy 3[err] trifluoronethyl-5[err]-pregnan-20- | P wat er
10 62.5 one, 21-hem succi nate, .gpdi um salt
3a, 20[ err] - Di hydroxy-3[err]-ethynyl - 5a- pregnane | P 50% 10
37.5 hpbcd The ability of neuroactive steroids
to protect animals against other . __chemni cal _convul sants was
further denmoh3kbAbifdroRt Bﬁﬁmﬂhﬂhﬁ&- oGRa)- 2P | 50% 12
3a, 21- di hydr ¢xy- 5a- pr egnan- 20- one 3a- hyﬂroxy- _ -
pr egnan- 20- ofr ] S T T T ar
above. 5 iﬁh%@ﬁow ng c eﬂ'ﬁkér% conv:I sr,igrit
ng/kg); (+)b CUlr 1mr1ri1rc IIHI r\y} PI Ul ' ;
strychnine ( L32’3°WK‘B‘)"Y‘3BT°"’WH?Q’PW 9% P 1R
after the inj niear vehicle lthe i
observed for au,prﬁludi'o:o'f-waﬂﬂltomuﬁﬂnymprpﬁgm-zoirhe rIBm ¢ oni c
. and/ or cl opons, 2B saitecorded. | n tthe ngxi oshock fest,
50 mA 10 32,20fDih 3 -Séipefmapies del i Yerpd neahs s
el ectrodes fpr ZO%b-rrys&é%&t (B)Ie'th'%y i nduce tJoni c swre ThL: abirlity of
conpounds to apolTsn the tonic component. wWas_ derined as tne
endpoi nt. General CNS depression potential was determ ned by a

rotorod test 10 m nuThe ability roft enroactiee tstepoide fto protectuaimalshagainst fotherunber
of mce staylng on.,a rotatin 6. rpm rodfor 1 nmn i n _one. of thethr
trials 15 ‘Hé‘f”iﬁaﬁ%ﬂ&d fed foria- M@m Seoprrgnanc3(s

e prasent e |9 BP?W"’PX%S“W@%Suﬁn@etﬁ“mﬁe“"y‘ff&!e%%ﬁt?@{’?‘g?hZ{‘d

- neuroactive st eprepan-20-0né.0ThE hhticoRvilsat tEsts are|sirhilarab thatdesdribed above.
anti-convul sants, are highly effective with profiles simlar to that of the

BZ 5 cThafalle wmmmmmﬁw &%ut i C
utility of thesg S,.a du br ai |I|ty,
which is in cor® S@hﬁg’f?mc(? g); S?ryr@“%gtﬁ mﬁzlfg)af’f Wﬁn‘“P(} 0 ér action
with the GR congligs), 'IﬁmYddHtély after the mjeéﬂan%/ceﬁﬂﬁﬁnt or vehicle, the mice were
PCT/ US95/ 15210 - 65-
observed for a penod of 30 to 45 minutes. The number of animals with tonic
. and/or clonic oonvulsmns was recorded. Inthe maxnnal electroshock test, S0 mA
10 of current at 60 Hz was delxvered through corneal electrodes for 200 msec to
induce tonic selzu_re. The ability of compounds to ‘abolish the tonic component
was defined as the endpoint. General CNS depression potential was determined
by a rotorod test 10 minutes after the injection of compounds where the number

of mice staying on a rotating (6 rpm) rod for 1 minute in one of the three trials

15 was detenmned The EDy, (the dose at which the half-maxxmal effect occurs)
' was determmed for each screen and are presented in Table 3, trgﬁ'a The results
demonstrate that neuroactive steroids, in comparison to other clinically useful
anti-convulsants, are highly effective with profiles similar to that of the BZ
clonazepam. These observations demonstrate the 'therap_eutic utility of these

20 compounds as modulators of brain excitability, Which_ is in-correspondence with

their high affinity interaction with the GR"'comple:lc in vitro.



TabI e 3. Anticonvul sant Activity of Exenplifi ed Neur oact i .ver.
Steroids- ted Known Anticonvul sants i’ . M ce err]
00 9678076 . Es Mz Pgre)swxﬁ%

¢ Mg/ Kg) Conpoutid RR

PICRO . STR 5 1l 30 . 4.9 12. 3
10. 2 >300 5a- THDOC] ergd .9 26.7 8.1

17.8 5.6 : : . 3a~hfdroxy 3[err] 2462
>100 6.3 61.9 i >100 2 nmet hyl - 5a- pr egnan-
20 one[err] 10 CI onazepant 0. 009
g'80086 2'804.3 TabSE 3. Antxconvulsa h&m&& ﬂemphﬁ%g Neuro%gpve NP
NP NP | Steroids and Selected KmmynbAmo‘nvu nts in Mice 75

30 - 30 al pr oat e* 426G

272 149 . 36_ ' ) The abbreviationg are
RR (Rotorod) foetrazal): BIC
(bi cucul Li:ne) ;ym Heﬁm NP. __(ptho STR '

I LU

prot ecti on) ?5
_JT48 -r qui2a8 of-] 102 | >300

hydr oxypdopy! = eflraSeteP odext r i

admnlstratlonfr S and. . TS| yas 1. anl s, .,
AN RS PTG CPE P PG PR R ey

Wodhead, . Gener alf ﬂ-hﬁﬁéﬂ-zﬁf _f:-;'246;2--_. >100- | €¥perfigint al z9gt ect| 9yyg
quant i fi cati on a % _01 ant i ,onvul sants,| I n o

Ant'i epi | epti c- Dr gﬁ)on VWoodbiry,  P. K. - |P.enry,- and -ClE... Pi.ppgnger, |leds.
p. 111, (Raven | ifr-esss "dcw SnAa s __1932. Etf——ref—et
cont ai ndé 0.32% | mbmymyl met loyiigackbs ul gseoesnd 00088 \V\EBG480 2bNp
in saline, > Nax| M p[ oL ectf on o1 50% af o5 10 TRY
xx* The cheni cal | Rhepeharbital®s i1l @fe pl @abildB sf Jd8es whR8 admi 9% or bd
i.v., all data from.\Wor et , -ampobut yirjc acjd
(GABA) receptor Ph JPH\“.- (3 1o 'allm'\ Eﬁ%ﬁa Fer g+ files
of progab| de (SLW}deam SL- ’5.102, ‘p86 't h:135) 30 .-} 1esrphasi s on fheir
ant i convul sant §peCTT 4, Jourmna Tar THC o1 og; anag. '
Experinental Thefd¥aipratet 220. g6@667 2721992149 | 360 387 293
15+ - |l ‘The abbreviations are RR (Rotorod); MES (maximal electroshock); MTZ
:  (metrazol); BIC (bncucullme), PICRO (pxcrotoxm), STR (strychnme), NP (no
protectnon)
® Dlssolved in 20% hydroxypropyl-ﬂ-cyclodextrm in water The route of
admmxstratnon for steronds and convulsants-was i.p. and s.c., respectively.
20 B Antnconvulsant dataarefrom Swmyard&Woodhead General prmcxples
SRR - experimental detectxon, quantification and evaluation of anticonvulsants, in
Amzepzleptchrugs ‘D.M. Woodbury, JX. Penry andC E Pxppenger eds.
p- 111, (Raven Press, New York), 1982, - -
® Vehncle contamed 0.32% hydroxypropylmethyl cellulose ard 4% TWEEN 80

25 . l 'in saline. *

| -+ Maxnmum protectnon of 50% at 55-100 mg/kg.

' Y cal convulsants in the progablde studles were administered i.v., all
Worms e al., Gamma-aminobutyric acid (GABA) receptor stimulation.
o L Neurophannacologlcal profiles of progabide (SL 76002) and SL 75102, with
30 emphasis on their anticonvulsant spectra; Journal of Pharmacology and

Experimental Therapeuucs 220: 660-67l (1982)




WD 96/ 16076

PCT/ US95/ 15210 - 66-
Anxi ol yt i CVEI616476 The fol | owi ng experfGREP§98/15210
denonstrate that the progesterone netabolites,

3a- OH 5a- pregnan- 20-one and 3a-OH5[err]-pregnan-20-one are effective
anxiolytics in four aninmal nodels of human_ggxiety that nmeasure the

behavioral 5 effects of anxiolytic conmpounds. It is to be
under stood that these two conpounds descri be the invention by
way ‘of illustration. Data on their synthetic derivatives in

t hese rreasure'rrentg,,ﬂow goeesented in Tables 4-6. The four aninmal nodels
used to neasure the behavioral effects of anxiolytic conpounds are: 1)
| i ght/dark transition test; 2) elevated plus-maze; 3)

Celler-Seifter conflic t and Vogel, 10 t est

Li ght/dark Transition #@%@’ﬁ exp&men%éemons&atethmgx |Wmmbah%t i on
test (Craw ey andg _ -pmgéxﬁﬁ%m 7-70
1980) \gggm | on t ha‘%n d“-OH B n eg}€ur aﬂ.ﬁxv@

I s based on t he nts y tend

to explore novel amolymufdmminﬂlnmdehpfhumghhhx&eiylthatanmthébeh’aﬁoral
aversive go t he reélents and. i .nhi bit expl oratory _behavi or (Chr| st mas and

Maxwel | 10f arplytic perapounds.: It js tode ninderstopd that these to comwpeunds Vet h

§n>2< |lg I 3? |8 c ; ° |822: I u%sc% &h%&“’ﬁ%“ﬁ“@waiféﬁm#@ Bilta'on ik %@ﬁ‘gﬂgﬁb‘f"ﬁ al

have been shown tif theds hftasfenbifts Als62epresintdd inTublds @06, PRS AP BnildAEmodels
| i ght box and the dark. box, whereas nonanxiol yti¢c drugs do not denonstrate

this 20 Mmme@behammﬁmequdynqw nBdight/dark '
23: 531-537 (1984) Webst

(Harl an, Harl an, %WQH%I%)QIW?WPI“S'WN%)M%P‘&H@@ “yf%\%gqioused
four perjggage in gl yethyl ene cages with sawdust beddi ng. The

col ony roomwas environmentally controlled (22[err]C) with a 12 hr

|'i ght/dark cycle 4)060(]Ligﬂt)ﬂaﬁkrm'mnfiaodmﬂd wat er were-available ad |ibitum
25 except during testing. The experinments were run. from 0700- 1500
hr and groups ' wer e count erbal anced for time of day effects.

Mce were only admi ni St ‘fi‘&hg&ﬂﬂ transition test (C?&wl‘é? hin(a GoddWi, Pharmacol.
Biochem. Behav. 13:67-70 1980) is based on the observation that rodents
naturally tend to explore novel environments, but open, brightly lit arenas are

15 aversive to the rodents and inhibit exploratory behavior (Christmas and Maxwell,
Neurophar_'mac_o__l. 9:17-29 1970; File, J Ne_u_ros_ci. Meth. 2:219-238 1980). A
variety of clinically e'stabli_slied anxiolytics mcludmg diazepam, cl_ohaze'pam and
pentobarbital have been shown to increase the number of transitions betweerrthe
light box and the dark box, whereas nonanxiolytic drugs do not demonstrate this

20 behavioral effect (Crawley et al., Neuropharmacol. 23:531-537 (1984)).

Male N.I.H. Swiss-Webster mice (Harlan, Harlan, Indianapolis, IN)
weighing 15-20 g were housed four per cage in polyethylene cages with sawdust
bedding. Thé cdldny room was en\iirohﬁlentally controlled (22°C) with a 12 hr
light/dark cycle (0600-1800 hr) Food and water were available ad libitum,

25 except during testmg The experiments were run from 0700-1500 hr and groups
were counterbala_nced for time of day effects. Mice were only administered drug

or vehicle once.-
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.The met ho%iygﬂ%s a nodi fieation of met hods pr yizgusl y descqus%ﬁ;im

(Weland et al., Br. Res. 565 263-268 (1991)). Thi apparatus included two

- 2- conpartment aut omated test %J;anbers’ (Model RXYZCMLGE,
Omi tech El ectronics,. Col umbus?’” OH).. The open conpart ment
was connected to the 5 g encl osed conpartnests: via a 7.5 x 7.5 cm

passageway. The open corrpar"t ment was’ br"i"ghtly lit wusing a 200

Unterruptions of the i AiemeiR BERTHECRRAGRG, of methods previdlly GERmEd"

aut omatical |y recowidiandur dISiBRORES. B55:363-268 (FITTH)H Fie Appafita indluled b6 20
Anal yzer (Omitech Electronics) and the data wa$ -anal yzed using the

| ntegrat.ed 10 | comPMnlaHM|Mr chgnbl;mt DR 6 cCOmmitechs ) .
N.I.H Swisst V\ébs rmgee ead red- vehlcle or test dru
i ntraperitoneal | y ?m °§’0 n@ﬁ)t hey QYL CompRaRent %&F@F"G‘Fthe

lit yarted ¢ and
dar k chan%ers tot aI ﬂ‘ﬁ‘%“ﬁ%‘y? %ﬁ'-_-:e&;;rt ch'psrgogé‘aangﬁat%'h&éi

spent in the I It wtaabhgltlwla mg&t@ﬂﬁde&ﬁdescenthghinﬂgﬂ&é@eﬁmmfaBﬁbm
period. = Adni ni-stat'i on- of - 3a- O 5a:'pr egnan- 20- one and
3a- OH 5[ er r] pr egWéﬁkEBt dark. Interruptions, of theyi i either chamber wrre est

produced a'si gnifjga T T tiqa to the
nunber of tran&trort.sﬂltagg@%#fﬁgn%gﬁ ﬁ“lé dt°t ﬁe”ﬂpdtﬁ‘ ‘BBQS"gg %1

Post - hoc cormarl s ARalyBHqOashiteflPEletténi amﬂmqtamt%ﬁméwﬂn fhe IfRgRged OF
bot.h 20 .. = -3a:= Ok 5a- pregnan=20= oneegand Ba- OB err]=pr egénar? 20-one were

signi ficit | y LabAmmaanmtm'mgeﬁrstwn@maseclEElembxﬁMm control (
Dunnett's t-test). A addltl hg&&@% O—l—5a

- pregnan- 20-.one.. .and. ya}%—i-sg‘]‘%‘r P‘FbﬂF’e&H on
f t e
significant”  (p j roupgﬂ{%@?ﬁ dtﬁuﬁ“iétbx;’tl{e\{’) % ht

31:»? af
conpar ed Lo C@ntI’O-‘-:‘- rriere . WE&I’E no S1 gni | cant

\2/\15) o/ 1607(;' ff er emwmmmmmmwmemﬁm total
PCT/ US95/ 1521 Q . actxvxty in the lit chamber and the tlme spent m the ht chamber were measugg-

@63

15 hdunngalOmmtestpenod. U
o " L Admxmstratton of 3¢-0H-5u-pregnan-20-oneand3a-0H-SB-pregnan 20-
. ) ___one in the hght/dark transmon test produce da sxgmﬁeant dose-response curve in

rela’aon to the number of tranmtlons__'_between th' dark box and the light box.
o __Post-hoc compansons showed that the number of the crossmg for doses for both
20 L 3u-0H-5a—pregnan-20-one and 3a—0H~5l3-pregnan-20—one were significanily

25




b) El evat ed Pl us- Maze The theoretical basis for

the el evated plus-maze test is simlar to that of t he

| i ght/ dar WQ 7& i on test. As described by Pellow et al., BCTNSVEIW
Met h 14: 149- 167 (1985), the el evated plus-maze apparatus is
designed to utilize the 5 m ce's natural aversion to open spaces.

The apparatus consists of two open-arns 3. and two encl osed- ar ns.
The el evated plus-maze test allows for two neasures of
anxiety, the nunber of entries into the .open-arns and the tinme spent on the

open- arnms, both expressed as a percentage ofthe total nunber
of entries and tly)e SIEBivatedPIus-Maze in/on both the open-arns and

encl osed- ar ns. Mal e NIH. Swi ss-Wbster nice (Harl an,

| ndi napol i s, IN) vve| ghi ng 15- 20 g were housed four per cage

was envir Q%hiﬂfaff‘?eiﬂesﬂwwat’w 0 e eyt lvamagy tot i e g of o
0600- 1800 .
Eestl ng. g ﬁ@@%ﬂ%“ nregtfs were rury}&é“b &%‘{Wﬁ#ﬂ?ﬁ'ﬁi roups

wer e count er bal ad¢dd9ir67 (1985), tHeslevatedeplad-meey appiafabes is

adm ni stered drug _or vehicle. once. . : The net hod used was
pr evi ousPy descrmwMW%@mm&ewwmofMomm

enclobbd arms. o BTl %ﬁi&?&&@?ﬂﬂg&ﬁ#ﬂ#cuﬁnﬁeﬁaﬁ“@ﬁﬁo&nd

the Sthe nuinber SFentrRs it ﬂéW&ﬁﬁé'ﬁ% %JW
made conpl etely of % _ bl ack pl exrglass...Incan escent i ght

bul bs were aboveanm;both‘exptossed}asaperoentageofthetotahnumberofemneh,mdtaness;bmg ‘
contrast between,the o%etg -arns . and 't he encl osed arns.

Ten minutes aft efV/Ombo pmam{srpgd,qnposedmsss Webster mce were

oot 0 10 the cen o0, Melk RoLIl bkt ROoabdl Ry dflbe f5”, 1"

encl osed arns, apo tW&eH&xsedfompeidag@uWﬁhyldﬁebﬁgesm%adebédﬁn MHeosed

arns were measured Al l four-paws had . to be within an armfor
the dependent vawlaw@%wwmmﬂymuma C)with a 12 br light/dark cyclere

fﬁgnt in the cen @Qﬁfsgf’ﬂ@ Eﬂgm‘iwgﬁtﬁwg’gén ] ﬁ Ft. Qe L ot a ! ti miﬁﬁgent in
- 69- The experiments were run from 0700-1500 br and groups were counterbalanced
15 for time of day effects Mlce were only adxmmstered drug or vehicle once.
The method used was prewously descnbed (Lister, Psychopharmacol
92:180-1 85 (1987)) The apparatus included two open arms perpendicular to two
enclosed arms elevated 50 cm from the floor. Each arm was 50 cm long and the
walls of the enclosed arms were 40 cm tall. The maze was made completely-of
20 black plexlglass Incandescent 200 W hght bulbs were above each of the open
arms-to produce a strong contrast between the_open arms and the enclosed arms.

Ten minutes after an injection, the N.LH. Swiss-Webster mice were
placed in the center of the nlus-maze facing an open arm. During the 5 min test
period, the number of entries onto the open arms and the enclosed arms, and the

25 time spent in the open arms and enclosed arms were measured. All four paws had
| to be within an arm for the dependent variable to be measured. Therefore, the
time spent in the center of the maze is not counted, so the total time spent in the

open arms and the enclosed arms may not equal 5 min.



‘Both 3a- OH 5a - pregnan-20 -one and 3a-OH5[err]-pregnan-20-one, in the
el evated plus-naze test, denonstate increased proportion o nt o
the “WO096/168%6cn- ar ns a s doses. - 3a- OH 5a-pregnan- 20%@%‘#’%@ dced
si gni fi cant i ncyease in entries at 20 g(p [err]0.05),

Wwhereas 3[err]-0OH45[err]-pregnan- 20- one _%Fuce Siegnificant increases in
entries at 5ng/ kg (p. < O. 05) 7.5 ng/ kg ( err] - 0.01), and 10
ng/ kg (p[err] 0.01). In addition, 3a-OH 5a-pregan-20-one

and 3a-OH5[err] -pregnan- 20 one pr oduce dose- dependent

I ncreases. .in.the tine and333u ~ .
Sa- pr.egnan- 20- one produﬁoag si. gnlgtl{]@e iﬂ%&géases 1N SPr%e r%t&%nr?’ﬁthe
open-arns 10 elﬁhteﬂopl@-ﬁﬁe et dﬁdrisuﬁe(iiéreaseﬂ/rmpﬁﬁon of entries into the

3a- OH 5] err]-prepan- 20- one’ produced significant:s. - . ‘Lnereases in

time spent on the OPSBAIMS rASTESS JOSES. rrgﬁkl\l'é“fm 7 preduced rfggnifcant

(2 LTl 08 nmpaniy e 2 g LD S RSB,

04 March - 51993, angodicadlst caniﬁ:creasesmen&!&‘&fﬂﬁiﬁkéﬂahﬂr@)”?S’hhglﬁéﬁience

Tabl e 4 shows the sunmmary of“anxi ol ytiec: actTvities of cofpounds
of and. used in tme()l)namhmmglkgt(pls@Mhe el evated. pI us- maze -
under the sane: conditigns _.-descri above:. L abl e 4:
Anxiolytic Activity imn PI%H“W&Z ‘Qti'igf‘d%em : 0"0113 and 3u-OH-SB-pregnan-2 D€ Nane
Route . Vehicle . WS 3%}

3a- Hyroxy 3[err]
- 10 - 155 -
. hpbcd - |

'_ The results of these expenments __are reported m PCT published
: 'apphcatxon W093/03732 pubhshed on 04 March 1993 and are fully
15 o _meorporated herem by reference . Table 4_shows the summary of anxlolytxc

actlvmes of compounds of and nsed in the mventron using the elevated plus-
under the same condmons descnbed above '

o Nme Do T T R ':'m" ne Ve}ncle Dose %
" 20 3a-ﬂydmxy-sB—(s-me:hyl-buz-s'-en- '-ynyl)-sb- S s 0 |o1ss

SFPolose% |20 | 1437
2 f Chpbed. | '
Foos0% 1 186.6
..). hpbed |
i lios00 ] 10 172
" 50%. 10 151
~hpbed |

3u-uydroxy-3p-ethynyx-Sa-pregnan-zo—one RS ) 50%a_'=-= T .10 213
: : ciewess o )ees o) -hpbed. '

3a-Hydro -5u-pregnan-20—one T

" 3B—Ethynyl-3a-hydroxy-5ﬁ-pregnan—20—on

2




3a- Hydr oxy- 5a- pr egnan- 20- one 50% 20 143. 7
hpbcd J’7er r]-Ethynyl -3a -hydroxy-5[err]-pregnan-20-one
| P 5030 96/16076 186. 6 . hpbcd PCT/US95/15210
3[err]-Ethynyl - 3a- hydroxy- 19 -nor-5[err]-pregnan-20-one | P 50%
10 172 hpbcd 25 3[err] - Ethenyl - 3a- hydr oxy-
5[ err] - pregnan-20-one | P 50%70- 10 151 , hpbcd
3a- Hydroxy- 3[ err] - et hynyl - 5a- pregnan- 20 -one | P 50% 10
213 hpbcd. WD 96/ 16076
PCT/ US95/ 15210 . - 70-
3a- Hydroxy-3[ e BQ-HMWMWM% P || B0% >H%! 1656 |S
165. 6 : hpbed |
gg(l)o/fd o 3a,ﬁamﬂﬂdr&yi3¥$fegaﬂn&%nd%ﬁm 20-onp gpl- ac?q,.a,‘te 10 |5
_ - p
hpbcd —1o= = = PO-
P 500 3“"3%{‘5%3%‘2*75‘"@}"‘5'“5%&0[ an; T TR b i
hpbcd 5 | | hyrpt—aa—hyeroxy——brerel B8al 11 od. 20, ool
| P o4 3&quyl-éu-hyggy-sp-m 11-en-20-one TP | se% | 10 | 233
hpbcd la-bydroxy-3lerr]-(3-gethyl -butt 3 -eh-bobedny|)-54- | P
50% 10 3u-Hydi:¢tjz-3p-(3 methyl-but-3'-|ai-€'@ﬁﬁp$£0 one| 1P 50% 10 141
hpbcd | pregapre20-gne Et heny!| - 3a hydr oxy- 5a- pr pgnan} 2pbedne | P
50% S | 3p-EthehyPBehydroxy-Sa-pregrgn-2 :
hpbcd p-3a gﬁ, IS| roaxy O'TI nmet hyl - La pregnﬁiﬁ.’g‘d : 5 1543 | MV
mcro 10 KL 39) i
3a 21- Di hydroxy:'“ﬁogp W—ykf%m egnan 20- e p 1';’;;‘! Pl 10 |54%S5
4.2 ) e T -FoTE LR :
hp bcd ]1 3u,qgrq;hydroxy-3B—ethynyl-sb-pregnan-zo-one 21 P 50% 10 164.2
(3a, 21- di hydr dxBemispesinate_+ i f ) yor gnet hyl -5[err]- p_‘r egnain-hpbéed> | 50% 10
92 28ls cﬂﬁ)-dﬁ%b@rm&:mmmdnﬁ.sp-pn@m- P 50% 10 92
hpbcd 20-cné)-2ishehisucyinatd er r ] - f | uor onet hyl -|5a- priegipser 200- one P
50% 20 3¢-M—3B—ﬂuoromethyl-5¢-pregnan-20-oue P 50% 20 | 1507
hpbed | pbed
15 3a-Hydroxy-3B—mﬂuoromethyl—SB—pregnan—ZO-one _ P 50% 20 197.6
3(:,2l-D&ydroxy-:iI}-.qthynylﬁb—pregnau—ZO-oue : AP 50% 10 162
hpbed
3,21-Dihydroxy-3p-trifiuoromethyl-19-nor-5p- - 1P 50% 10 140
|_pregnan-20-one hpbed
3a-Hydroxy-3B-tnﬂuoromethyl-l9-nor-5¢-pregnan-20- IP 50% 10 161
20 one - |- hpbed
3¢,21-thydroxy-3b-eﬂ1ynyl-5|3-pregnan—20—one, 21- IP 50% 10 159
acetate hpbed
3¢,2l-l_)_nhydroxy-3p-mﬂuoromethyl-Sﬂ-pregnanQO-one P 50% 10 237
1 -] hpbed
3p-Eﬂ:yny|-3¢-hydfbxy:-sa-pr'em-11,20-dion.e' P | 50% 5 2359
| hobed |
25 3u,2l-Dlhydroxy-3b-mﬂnoromethyl-5B-pregnan-zo- ) P 50% 5 143.3
one, 21-acetate o hpbed.
'3a-Hydroxy-3B—mﬂuoromemyl-sﬂ-pregnan-l l,20-dxone IP | 50% 10 112
_ hpbed
3a,20a-D.hydroxy-3p,zl-dmethyl-sa-pregme i dmso | 10 73
_ 3u,21-D1hydroxy—3B-mﬂuoromethyl-l9-nor-SB- IP water 20 161.1
- 30 pregnan-zo-one,2l-hem1succmate, sodium salt '
3a,2 l-Dnhydtoxy-3ﬂs_¢_thynyl-5 _B-pr_egn_an-ZO—qn_g 21 PO water 10 159
hemisuccinate sodium salt ' ' '
3a,21-Dihydroxy-3B-_ﬁ_ihuoromethyl—Sﬂ-pregn_an—?O—éx_ie IP water 50% | . 126
21 hemifumarate sodium sait . hpbed
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.hpbcd
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hpbcd
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hpbcd
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hpbcd
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hpbcd

10
hpbcd
50%
hpbcd
| P
hpbcd

10

3a, 21-Di hydr oxy

237

25 .

5

509

~WO9M6076; »1_ hygdroxy- 3[err] et hynyl

3a- Hydr oxy- 3[err] tr|fI uororret hyI 5[err] pregnan 20- one | P

197.6

. PCT/US95/15210
r] - pregnan- 20-one

10
3a, 21 Di hydroxy 3[err]-trif4uoronethyl -19-nor-5[err]-

10 ~. ~ 140 - pr eghan- 20- one
3a- Fydrox. err]-trifluoronethyk#49- nor - 5a- pr egnan- 20-
161 20;], one '

3a,21 D| hydroxy 3[err - tri.f-4+.uor omet hylk<5[ err] - pr egnan- 20-
‘9, Ge anqﬂer Mﬂi Tmone 21-acetate

3a- Hydro>'<”y' 3[err] trlfl uoronet hyI 5[err] pregnan 11, 20- dl one . 1P 50%
112~

10
hpbcd
| P

3a, 21- Di hydr oxy- 3[err AR

20 .
10

50%
hpbcd

diso

161.1 30

3a, 21 Di hydr OXy- S[WOEL% £ -

159
3a, 21-Di hwroxy 3[ﬁfclddeabaﬁlﬁmwdevhvﬁﬁme}mrsemmeﬁhmqmmth ViEteer

126

PCT/ US95/ 152%0:-

3a, 21- Di hydr oxy- S[B?ﬁ‘?"q“leﬁlg:

hpbcd
dnso

20

10

172,

8 -
15

20

178
3a, 21- Di hydroxy 3[6]5§eh'iahbﬁb

k to maintain body;werght at _85

’ 0700-1900

This animal m human anxiety utilizes a conditioned state of
.3a, 20a- D hydroxy 3[err] 21-.diet hyL-:5] errtl pregnane
ddnflict in Tdts to ascertain the anxlolytlc propert:es of drugs. Rats are
or-omet hyl =19, -nor =5ferr}=
a8 PrEsSofoE. positivg eIt @d%a‘a? &ﬁl‘é@lﬁs of

018&‘3 j%2492'?®60)). THEH S

R POl

troqgfd

hem f umar at e sodi-um.sal t-

“\Woos/ 1m6ﬁd component isa ﬁxed ratlo schedule with each bar press resulting in a

nent. The pqushed gwponen?érpduces 299

3a, Z&E & W%ﬁﬁﬁ Elle] arEﬁrQly ”Ylle ﬁlﬁﬂsﬁe@é&ﬂﬁlﬁi&ﬁt allows fof the
: eﬁectsgim'ng ﬁray posseSsPAn anx:olm er

one, .. 21- hem succi nat e, ~sodi um' ;al t.

'response would mcrease the pum ed respo mg w1thout affecting the

o unpumshed respondmg

Male albrno Sprague-Dawley rats (Charles Rwer Labs, lexmngton, MA)

o welglnng 250-300 g were used for eonﬂxct experunents and were kept on a

| irestncted diet of Purma Lab w food pellets with water avmlable at all times

| f thexr free-feedmg young adult levels. Rats
2-he ur hght-dark cycle with lights on from

were housed: mdmdual y

The antr-anxlety (pumshment-lessemng) and response depressant effects

| _ of 3u—0H-5a-pregnan-20~one ‘and 3a-OH-5a-pregnan-20-one were measured in

rats by the conflict test of Gell" _ and: Seiffter (1960). In this 63-min test, hungry

rats perform ever-press response to obtam a sweetened ‘milk reward. The

h remforcement schedule consxsts of pumshmem and nonpumshment components

o alternatxng approxrmately every 15 rmn Rats were trained in test chambers

'(Coulbourn mstruments) with 2 lever mounted in one wall a'small dipper that




5 c) Geller-Seifter Conflict Test . Thi s

ani mal nodel of human anxiety utilizes a conditioned state_ of

conf | i WO1606s to ascertain the anxiolytic properties FCIV§A52at s are
conditioned to bar press for positive reinforcenent under two schedul es of
behavior (Celler and Seifer, Psychopphar qfcol ogia 1:482-492 (1960)). The

first 10 I ncl udes bar pressing undér a variable ratio schedul e
wi t hout puni shnment. The second conponent is a fixed ratio
schedule with each bar press: resulti ng in a posrtlve
. reinforcenment Jahvbréd thE 0 ISRIGHAK 6&{‘?@%&3 ﬁbﬁgﬁi
state of conflict wthin the ani nal (?e ‘unpuni shed conponeht a oveé for
t he and be cmetal igrid doonnthroughp which disprfestsshotk epinistimeny wasig may -

possess. An anxi, 0 t|c 1 opse woul d i ncrease: the punr shed
respondi ng wi t RO K%C?Pé’lﬁf minicomputey {Rapn E Sinte Systems)

Mal e al bi no Sp %@#:ﬁ: ﬁﬁﬂ:ftﬁrn@ ver Labs W I m ngton, M)
wei ghi ng 250- 3 g wer e use rg(con I ct ~experiments and were kept on a
restrigted diet of Rafesiitialiiblefnedo residntiohlakbhtimicubredforemittichalille at all —

times 20 to maintain body weight at 85%of their free-feeding young
adult levels. aed gprogressed rapidly (@ 30-s¢tud-sninj and \Z-mim vasiable deterval ¥ Thour
0700-1900.

l'i ght-dark cyc| hts aon from

The anti - anxi ef ‘3“’?& éﬂﬁﬁﬁmﬁﬂ ﬁ?‘ﬂ@f“m%% &“Héﬁr"ségaﬂvemct s

of 3a- OH 5a- pr 9"’?!? ”m?ﬁ ﬁ"ﬁﬁg"ﬂ in 25 -
rats by the confljct” test -of Gelfer and Seifter 1§60§ In this -mn

test, hungry mﬁequentandvaaalﬂemeﬂvalsne\mmdaﬂyatmmerofsnwmryDnﬁhl ain a
svveetﬁﬁgd m |k re rd, The . e rei nf or cenment schedule consists o
puni shftent andFawh mh%ﬂrct PeFiprsnwieres then mtroduced n the: urpumishad VI

appr oxi mat el y r Rl rs

( Coul bourn |ns XS%E e%%ﬁﬁi&fﬁ% fﬁ%ﬁf@@ T1-OM¢ W%n%mr"ﬁ pper
t hat V%h&ﬁ@%@tween 12-min periods of VI responding. During conflict penods
"PCT/ US95/ 15210 '

delivered the WMWM&MWN@QM@&@@EMM#M%N@M@&W —

wat er), taI rid. floor thr Whl c he ot - shock
puni shnent Wasremforcement ggﬁ’bme{?’“ EEE? h}' é & er
_.runni ng SKEDnﬁlﬁtr@&rE‘rd%Eta%Pﬁigg 25 msec) foot- g‘ﬁ‘:%Fmar neotr tooﬁwaa”d

recordi ng. ates 1nitl
conti nuous rei OﬂanAemﬁiﬁllysaﬂd?dﬁ mcreaseddallymmcrements of 0.02 mA in order to -

gradually suppress lever pressmg to5 responses or less per conﬂlctj)enod This
training took 4-6 weeks, aﬁer which stable low rates of response were observed

during conﬂxct penods and stable hxgh rates in the nonpunishment periods. Drug-

20 induced i increases in the rate of pumshed responses were taken as an index of
antianxiety actmty, while decreases in the rate of unpumshed responses were -
taken as an index of response depressmn or sedatlon

The effects of 3 a—OH-Sa-pregnan—20-one and 3a-OH-5B-pregnan-20-one
in the conflict test are summarized herem Both compounds produced large™

25 mcreases in the rate of punished responses, suggestmg that beth would be active
as antianxiety agents The peak effect of 3a-0H-5|3-pregnan-20—one was
observed at 2 mg/kg _and: that of 3u-0H-5a-pregna_n—20-one at 4.4 mg/kg
following subcutaneous adrnixﬁstretien. '(P:‘or' _steti_stical analysis and because of
the small number of test_s'_a.t each dose, all tests with each compound were

30 combined for comparison agamst vehicle conirdl tests, using a t-test for related



and progressed rapidly to 30 sec, 1l-mmn, an - 2-mn vari-able interval (V)
schedul es, On_the continuous. rei nf@fcement schedul e, rats re

reward * WO96/16076 ¢ (.| g - ery lever press; of,the Vi ﬁé&ﬁﬂ%gi’{gzh‘h Kk
rewards were avail abl e at i nfrequent. - ari abI e intervals,
event uaIIy at an average of once every 2 min. 10 Four 3-mn
"conflict" periods were then i__ntrodUced on t e unpuni shed Vi

baseline; the first started®™after 3 mn of per fiormance and the others
wer e al t er nat ed between 12-mn per| ods of VI responding. During
conflict periods, which were signalled by the presentation of a
light and a tone, mb&mnforsucmn-m- -20-ong, §i<.0: SpSpte

again in force and each |ever” pressprggﬁnvered goth %q?ggaloﬁ P%n\rl%&/ard
and a brief (0.25 Qﬂ?ep)q?@w shock . puni shnment... Shock.intensity was

5'02rmA|n|t|aIIy, and.g%j$_."'= ed dalle({fnlf emart.s off 0..02 @19
- ._}é%ﬁﬁ'gg@aw r
ifVhfion usin Geua-sglﬁ&?ésﬂhﬁ&rh%pén&eﬁﬁf&%dxﬂ er

order to- :

| ess per conflict lggai,pﬂy

whi ch stabl e [ ow rates of respeonse re observed ring
conflict PFeriods. adedcnhdlﬂbevéurgh%rat es i.n the .nonpuni shnent..peri ods. Drug-

20 ' I nduced* |ncreases 1. the rate of punished. re onses ‘were taken as
an i ndex ‘of blﬂ 5arAﬂ&91)ﬁ&AﬂﬁWMJGG elftmsm Ratse rate
of unpuni'shed respanses.were:. )

depressi on or- sedd tlon - ' '
3a- OH 5a- pregnan-xo Qne and 3a CH-5[err]
conflict test arellsummarized herein.
i ngreases in the ate of puni shed responces

aCt I ve T ’ = i -lhnuh-d adgent.s

3a- O—I—5[err] preglap B
3a- OH 5a- pregnan- } ?hoﬁ jwi&ﬁﬁﬁzo'me '

admi ni stration. (e

: e
smal | nunber of t¢ s:icsnydroye;a.sb-pfagﬁﬁ\,.zmd,de tesg& tiso%ack cosrpedndmpge 0
conbi ned for corrp r| son agal nst Vehicle: control 1 Rgbed. |usi ng a t-test jor

rel at ed e
PCT/ u395/195210 | 3B-Bthynyl-3u-hydroxy-5|3- s | so% |2 | s
measures: - for 3a- fhj.ki;;..t 0@ an 20 one, pi< 0.04; bnbed | = -

3a- O—I—5[err] preg: e one p_<:Q.0 '
Table 5 shows the ?ul“rﬁﬁ? t|§ﬂt| : of3%Ad
used in the inven{ifSs L '

condi tions 3a-Hydroxy—3 B-methyl-Su-

dmafinds

15 ... . pregnan-zo-one -
3a-Hydroxy-3B—tuﬂuoromethyl— sc 50% | .4 | 10731
19-nor-5[5-pregnan-20-one hpbed | |

3p-Etheny1-3a-hydroxy-5a- "1 po 50% 12 1092.3°-

20 - _3u-Hydroxy-3|5-ﬂuoromethyl- st 50% 1. .8 1005
Su-pregnan-zo-one o e R
3u-Hydroxy-3B-mﬂuoromethyl':" I 'se 1 50% | 4 | 5083
SB-pregn-ll-en-20-one L hpbed ]~ . -

SORIINCEE ' 50% .o} 4 663.2

25 e hpbed |

| _3a,2l-D1hydroxy—3|3— | 50 | 16 | 9824
tnfluoromethyl-SB—pregnan—ZO— hpbed™ |+ RE
Il one. . B R _—
3a-Hydroxy~3B-tnﬂuoromethyl-;.;:: s . S
30 720y ene ]

SB—l9—norpregn 17




5 descri bed above. Table 5. Anxiolytic Activity
in Celler/Seifter in Rats
Cel |l er/ WO 96/16076 PCT/US9S/15210
Seifter - Dose
(% of Conmpounds Rout e Vehicle (ng/kg)
control) : 3a- Hydr oxy- 5[ err] - pf/dgan- 20- one sc 50%
2 860. 5 hpbcd
3a- Hydr oxy- 5a- pr egnan- 20- one sc 50% 5 471.8
hpbcd 10 3[err]-Ethynl-3[err]-hydroxy-5[err]- sc
50% 2 751.1 pr egnan- 20- one
- hpbcd 3a- Hydroxy-3[err]- ethynyl- 5a- sc 50% 8
830. 2 pregnan-20-one S hpbcd
3a- Hydr oxy- 3[ er F et yl-5a - S 50% Z 83.6 15
pr egnan- 20- one hpbcd ' Geller
. 3a- Hydr oxy- 3[ er ] trifluoronet hyI qc 0% . 4 - Seifiors
19- nor - 5[ err] - plflegnan- 20- one hpbcd . Dose (Yoof |
3[err]-Ethenyl - l[err]-hy Bredrygsa. oute | Vphicle | (mg/kg)o| controhofho 3
pr egnan- 20- one hp 20 :
3a- Hydr oxy- 3[ er ] ul rlc);:: %ﬁ P ' hsm 8 sic 882§0°
8 1005 B‘F%“‘Hgﬂ' 2(-one | ‘b hpbfd
3a- Hydr oxy- 3[ er 8 ons 4 Rﬂ .3
S[err]-pregn-1 #-3ni2Bmodexy-3 eth l-5 fpb water 1632- 1350.0
Hydroxy-3[err]- &Mg‘? y [5- yny > ﬁdj 50% 4 63.2 25
5[ err] - pregnan- (gq;@ﬂ hgbcd
33, 21- Di hydr oxy Johermisuccinate S8 B e
trifluoronethyl {|5e21-Dihpdregy:3f+ 20- po Hpbonter 8 8400
3a- Hydr.oxy - 3| efriifludroinbthigh-SPapregmah-20- | sc - 50% 16 11jp0. 3 30
5[ er r] -109- nor pr § ke 2T-heRisucirate)sodium - hpHcd WD |96/ 16076
PCT/ US95/ 15210 | salt
Il 30,21-Dihydroxy-3p- po | water 8 2493.4
trifluoromethyl-5p-19-nor- -
pregnan-20-one 21-
15 hemisuccinate, sodium salt
3a-Hydroxy-3p-&:eﬂ.yl-su- sc 50% 16 900.0
pregnane-20-spxro-2' -(1'3* ' hpbed
_thinzolidine ¢ carboxglicacid) | | |
d) Vogel Test
20 The Vogel test is based on the development of a conflict between a highly
motivated behavior and an aversion. For this"tést,the strong motivation is thirst.
The animal is water depnved for 12-16 hrs to produce the motivation to drink.
During the training penodthe anunalsareexposedtothe testing environment so
they become accustomed to the drinking spout and minimize the fear of a novel
25 . environment. Following training, the atﬁmalsarealloWéd access to water for2

hrs. During this time, the animals will drink and eat their normal amount of water
" and food, compensating for the deprivation time. However, this schedule still

produces a strong motivation to drink during the testing period.
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Celer/ | S o PCT/US95/15210
Seifter WO 96/16076 ' T

Dose (% of "Prodrugs” Route  Vehicle
(my/ kg) control) #g . 3a,21- D|._;L ciroxy 3[err]

sc 50% 8 " 882.8 -75-
trifluoronethyl-5[err]-pregnan-20- hpbcd one,
21-acetate 5 3a, 21- Di hydroxy-3[err] -ethynyl -5[err] - po

wat er 16 1350. . - . regnan- 2Q-one.. ' . .
21- hemi succi nate » - l-?a mmmﬁm % hgeﬁsucteenhoms,wmmalzs
wat er 8 l&@ﬁ ia test cage where it 1stallb%él'96 arkk Mly%teﬁ{ré iR EH) 2 hig O-
10 one 21 hem succinate, sodium

?a“Zl Di hy?[}ory Bmenoéxsiugedmhabxmtpmeammﬂmmm%mdmedmmut

rfl uoronet hy| nor- .. pregna one

heni succi nat e, S;I ’ghetrammgpenod, am@ﬁlsll?ﬂﬁg‘i%?s ﬂﬂif

sc -5 % ' glﬁ%

hpbcd % hogq@ﬁa%ez ggne 1scaétr oxlfl a(l:ltgi(i:i&d) ﬁ&m&gh&ra‘%&
Vogel Test 20 madmmsteredtotheaiim‘xﬁmbrebﬁﬁknmuhﬁyed on “t he devel opnent

of a conflict between a highly ~ " .notj:vat ed behavi or and an .
aversion. For'this: testAﬁQmxadxmgdﬂbyusmdmmgletum@ﬁmjechontheammalurhe
animal is water de d f.Qr 6 _hr 0 pt.oduce, the notiva .0 nk.
During the traini & g %‘8%& |°ﬁ%ﬁ€°rg ER Sé%ic‘?'f}p éqaﬁléhme%e

envi ronment so | licks, ahfl ke VRS L Tgee décaidstitpaids and
m ni m ze the fear a novel ':.-"--'5 .envi ronnent-. . -Fol WI ng trailning,

the ani mdi0s are alabmset&ewrgaemd/or'fea.t E‘heéhcmaalsnmulusconsxstsoﬁm6ﬁkcmgm hi s
time, the animals will- dri‘nk:and eat their nornal anount quﬁlvanggq
and food; conpensél{lmﬁdmm#é QWFVMWPWEWW co. fonthe
still : ammalthatxsreducedbytheadm:msn'anonofchmcallyusedanxxolytxcagents
- (les Valmm) For dose-mponse cnrves, separate groups of ammalsaremjected
thh mcreasmg doses of testdrug andaretested atapredetemlmed time.
15 " Dataof some representauve compounds usmg these measurements are

summanzed m Table 6




produces a strong notivation to drink during the testing period. WO

96/ 16076

PCT/ USOSM®;%6{1§076 PCTUSISNS2M,

Havi ng been deprived of water for twelve to si xteen hours, an animal is
"placed in a test cage where it is allowed to drink freely for five m nutes.

Thi s period is used to habitud6e the animal to the environnment
and the drinking spout Foll owi ng the training period, aninmals
have access to water and food in their 5 ' honme cage for 2 hrs .

Food i-s available at all tinmes. Twenty-four hours later, drug

i s adninistered to tHFableéalAnxiolytic ActivityiniVogel Test in Rats

After an indicated delay started fromthe tinme of injection the animal is
again placed in the test cage for ten m nutes. A conmput er. counts each tinme
t he Rl Cles e aiacl ol star S a

mld electric SI rrulus 10 : acrss the tongué aﬁ&/eor fee& he §

el ectrical sti Ius conm“m, a O 6 &}j&reﬁéhicle g!% % Qm) ‘

dur at I On Of 1 'AVERE | E > ) ) U LILEL rlJ]_ULTUqu < lJI UuugcTo Clol.‘
t% iinitoaigl y user59a)nX| o} yt i c

animal that is edmasbmydrb:t)ezb-adm ni str hé.v.or] @FCDI

agent s | isopfopoRy-5a-pfdghate) . For |dose- lesponsg¢ curvey, separate ’
groups of animaf[S are 1 njected — Wt L ncheast ng |d0Ses_o ;
drug and are tej Bed0Rih eemethyl-$ted |t heve. |12-CD | 20ug 1798at a Pf
sone representa ippegnanenpounds _using thése nedsurenemts are }
summari zed in 9/1(1;076 1 A
PCT/ US95/ 15210 %”&0"“1""3"’"’_’_"'2‘ V\Q"‘P iev.  gCD | 10ug
Tabl e 6 Ansi on PRENANS + i n Vogel Tést inlRatg ‘
: | 3u,20¢(S)-D|hydroxy-S¢- | iev. | b-CD | 10ug 193.0 |
10 pregnane L f . I
3a-Hydroxy-5a-pregnan-20—one i.c.v. :_b-CD,__ 10 ug 431.1 ’
l 3a,20a-D1hydroxy-SB-pregnane icv. | gCD 10 ug 283.3
2]3-F1uoro-3¢,20a-dlhydroxy-5a- jcv. | gCD | 20ug 264.9 JI
pregnane ’ ' ' B
15 3a,20a-Dihydroxy-21-ethyl-Sa- | icv. | gCD | 20ug 225.8 "
pregnane _
3¢,208-Dihydroxy-5f-pregnane | icv. | g-CD 20 ug 267.3
Prodrugs

Anti-convulsant and anxiolytic activities of prodrugs of the basic
20 compounds 3a-hydroxy-5«-pregnan-20-one and 3a,21-dihydroxy-5e-pregnan-
20-one and their derivatives were assessed as using the same procedures
described above. Percent protection by several prodrugs of 3a-hydroxy-5e-
pregnan-20-one against metrazol-induced seizures was plotted against time after
administration of the compounds. (Table 7). |
25 Several additional prodrugs were also tested and results are shown in
Table 8. Modification of the basic compounds 3a-hydroxy-5e-pregnan-20-one |
and 3¢,21-dihydroxy-Se-pregnan-20-one at the 3o and 21 hydroxyls with various

esters maintains their biological activity and in some cases such modification



Dose “  Vogel R Corrpounda Route Vehi cl e
(my/ kg) %.of .control) i 3a, 20a+ E ydr oxy- 2[err _

b.CV. gg‘!ﬁ”"‘m $10 ug 169.0 © i sopropoxy- 5"“6?%’3’&3%8
3a, 20- Di hydr oxy- 20-net hyl -5a- - i.c. g-CO 20 ug 179.0

pr egnane 3a, 20a- Di hydroxy 21- net hyl - '

157.9 5a- pregn_y

i.c.v. b-CD 10 ug - 493

3a- Hydr oxy- 5a- pr egnan 20- one’ Ti.cv. b-CD 10 U

3a, 20a- Di hydr oxy-.5
2[ err] - Fl:uoro#3a,

o compo%adg Qs Mﬁ&h&ib@tﬁb&ﬁ&% pxbvmevann-&n%ant a%ﬁ ug

pregnane:15 o

igsaced, e gﬁ’%nefa protecfon

225.8 -' nane -

3a,20[err]-Di hydmxplﬁ?autﬂwﬁaswgmpenodofhmqmthwﬁﬁgdeg&éso@pm&cuom 267. 3
Prodrugs : Ant i -convul sant and anxi ol ytic activities of
prodrugs . of - t-he basic 20« . - conpeunds: 3a=hydr-oxy-5a- pregnan- 20- one and

3a, 21- di hydr oxy- 5a - & i gs wer e
assessed ‘as-using: tﬁéﬁgk T 'Mﬁ%olgcaw&ogyﬁwgggﬁgi‘&rcent
protecti dn by s;avergl tH)tﬂd m-&u—megm;ﬂme(Su—(RCOO)fssagnan 20- one
agai nst metrazol -induced sei-zurés wa a@ﬂb st ‘tine after
admi ni st ration.of  t.he. conpounds.. (Tagﬂ’E htne%g P 5+ .. Sever al

addi ti onal prodrugs were al so tested and”'\resul ts ,are showh in
Tabl e 8. -Modi.fication of: the basu: conpounds- 3a- hydr ox -5a prégnan- 20- one

and 3a, 21-di hydr §xy-5a- pr egnan- 20- one "“—“i‘J S W n]
vari ous - esters maintains their b ol o-d?gﬁl‘”é?e? HM’I n fone
cases such nodi fiflcation R W0 96/16076
PCT/ U895/. 15210 Methyl o 25
Ethyl  '. 75
10 Propy! . 75
Butyl L 33
2Propyl . | 75
4Heptyl . 16 (4 hour)
Cyclobutyl o 17
15 | Pheny! o 33
H 4-Chlorophenyl. 50 "
4-Methoxyphenyl 17 -
3Pyridyl | 5020 hour)
3.(1-Methyl- 1,4-dihydropyridinyl) " 63(20 hour)
20 _ " In contrast to benzodxazepmes, neuroactxve steroids can also induce

anesthesia. Their ablhty to induce anesthesia i 1s  thought to be due to their ability
to open the chlonde__lon channel in the absencg pf GABA, which is a property not
possessed by benz‘d_diazepines. Thetefore, né?;osteroids can act directly in the
absence of GABA, at the receptor, and also "indirectly”, in the presence of

25 GABA. This "indirect" action is called “modulating" the receptor. Lambert, et
al., Trends Pharmacology Science 8: 224-227 (1987).



-77- increased the tine of prot ection provided by the
conpound Thus, the conmpounds of this inventi Qa-rards

nmodi fi edW%’fﬂWf de anti-convul sant and anxi ol ytic ac?fz\wti es
over a period of time, with varying degrees of protection.

Table 7. Anti-Metrazol Activity of Prodrug Esters of 3a- 5

Hydr oxy- 5a- pr egnane- 20- one (3a- ( RCOO) - 5a- .78-

pr egnan- 20- one) _ ' - %
Protection 60 ng/kg 1 hr, , R '

| P Met hy 25 .

Et hyl The compounds of and used in the inveiitiori @an also be usedempyI
75 But yl

2- Propyl anesthetic indications at high doses. Howevq'g the preferred route4 qﬁept yl

16 (4 hour) W@oﬂ&lmy@m is intravenous (i.v.) administration. o0

17 15

4- Chl or ophenyl . animals, admg'sanesthehcpmperuesxsmsmedbﬁﬁedmgsabmtytoproduce
4- Met ho>|%phenyl

dy
50 (20 Wour) almfnghm:eﬂw&pfmgbmwﬂspdeH;themablhtyol?”I 3
20 h 20 ¢t t
sterol ds. can al ekl gt iself iy R on e i ORI BRR, M MRR .
anesthesia i s thpmahisda e tﬁ% gdue irl thel1BRkd] taiPvéih! Wollowing adminishatio Shick e

chl oride ion channe absence of. GABA, which is a property 'not
possessed by bemudphce&om&mu%afdnbsgwaéﬁndeﬂfmghngadlmtmdsmmI y in

t he absence of GABA, the receptor, and also "indirectly", in
the presence of Tespitsare .T & "indirect" action is called ‘
"nodul ati ng" the receptor. Lanbert, et al, Trends Pharnmacol ogy

Science 8: 224-227 (1987).



WO 96/ 16076 -

PCT/ US95/ 15210 .. .. ' - 78-
-The corrpod‘f@é"ﬂﬂ"&nd used in the |nvent|on can al so be used RGHUS9S/S210
anesthetic indications at high doses. However, the preferred route of
administration to induce anésthesia is intravenouss{i.v.) adninistration.

I n animal s, a drug S anesthet|049¥oper es i s neasured by the
drugs ability to produce 5°¢ a |l oss- of-rlgﬁtkng reflex. The
| oss-of -righting reflex is defined as the inability of an ani m

toright itself within 30 seconds when placed on its back. M.ce were

adni ni stered druglable8a AmestheticActivity oﬁNeur?IHdtm St¢eroidsizsMite on,

m ce were. pl aced on their backs and-observed for
| oss-of -righting refl ex I |1 ustratlve ; resul ts are presented in
Tabl e 8. = = e T ——
PCT/ US95/ 15210 { o _gLoss-of-
Tabl e 8. Anest hefic:Acti Vlty :of ' ‘Neur-¢qacti ve- Ster01 ds: Iirche R'g"t“'ﬁjo
Loss- of - . .
Ri ghting - Comp?neg;'.puuﬂ-d-eé{om — m&ﬂ-‘&-&- eflex ’
(my/ kg) Reflex 3¢,21-D1hydro,_'_‘ .21- Di rydrloxy-3[e1zo% : pﬁ 10.- | 100 20%
10 100 eﬂaynyl-sp-pregdamulonﬂerr] pr d9@ammophorofie ~ ~ ¢renophorf 5
3[err]-(Chl oroet AT ] - TV L M qrenTZt g (20 s +66
hydr oxy-8[ err] l.o- hr@élm}‘lbh- | iv sdImicramiging [ 20 | 100
3[ err] - Et hynyl - 3jphpdeaxyr3f-pefgnan;20-onei - ;- 10 ohsddmlbn .30 -4 100
Pregnan-20-0ne | 38 peynyl-3achydroxy-5- | v, m%hpbcd,._,_,._ 301 100
pregnan-20-one. iR .
3a-Hydroxy-3p-methylSa- | v .mlcromzmgw “so | 100
10 Presn-lﬁ-en-20-one solnhon & U K
| 3u-Hydroxy-5a-pregn-9-en— v | mneromzmg' 1ol 100
. :20-one L N IV solut:on N
3u—Hydroxy-l7(20)(Z)- iv mlcromzmg_: ARV T B £
methoxymethylene-19-nor- | solution | |
15 Sa-androstane - _
3u-Hydroxy-3B-methyl-5ﬁ- §oive :-_mxeromzmg .25 100
_pregnan-zo-one L _ solutlon o
25-Ethoxy-3a-hydroxy-5a- | T 20% o ..,5. T _' 00
pregnan-20-one - ' cremophor N IEREEa £
20 2B-Fluoro-3a-hydroxy—5¢- B I O | mlcromzmgif CUs L 100 '
_pregnan-zo-one S T solunon L -
3u-Hydroxy-3B-methyl—21- | v _mxcromzmg .. 20
methoxymethyl-Sa-pregnan R solutxon i
__20-one TSI I E
25 . While the preferred embodxments have “en _descnbed and lllustrated
. vanous substltutxons and modlﬁcatxons may’ be 'made thereto w1thout departing

3 to be ﬁnderstood that the

3 1 lustratlon and not hmxtatlon

from the scope: of the mventlon Accordmgly
present invention has been descnbed by way



3a- Hydroxy-3[err] -nethyl- II“I" | |2| ng 50 . 100 10
pregn- 16- en- 20- one J mgmj mﬁlﬂ |
3a- Hydr oXYO981676 yn- 9- en- 10FCT/USIS/15210

- 20-one sol ution
3a- Hydroxy-17(20)(2) - i v mcronizing -~ 5 75
met hoxynet hyl ene- 19- nor - ' sol uti o#f-15 5a- andr ost ane
3a -Hydroxy-3[err]-nethyl-5[err] iv mcronizing 2.5 100
pr egnan- 20- one sol ution
2[ err] - Et hoxy- 3a; X 20% - 5 100
pr egnan- 20- one ﬁ ?S&a‘medis- cremophor 20 -
2[ err] - Fl uor o- 3a- hydr oxy- 5a- Y m croni zi ng "5 100
pr egnan- 20- one sol ution

3a- Hydroxy-3[err]-netfyl - zlxcomﬂoYmdselFU” ﬁBﬁ'tﬁéE&upcogﬁs%o 100

met hoxynet hyl - 5a- pr egnan-

While the preferSwHymwmhmﬂﬁw-BGeﬂ-ld?ﬂﬁwaqﬂemd-ZMnest r at ed

vari ous substitutions and nodificati ons nay be nmade thereto w t hout

departing 3e-h dlp?%ﬁpr@e%h)ﬂé’“&ﬁﬂé “YR¥rierpseenan20ongs ngly, it is to
be undergt ood t nt i nv n has been described by
way of 1Tl ust ra[?%ﬁi'%%y'ﬁgtmﬂum%ﬁ?% %ﬁ) What 1|s
dained |s: 3u—hydroxy-3ﬂ-mﬂuorometﬂyl-5[i§%ie§ﬂm HDd-Giit ected from the group
consi sting of: 3a- hydr oxy- 3lerr]- (3 -nethyl-but-3 -en-1

' -ynyl ) - 5[ er r ] - fhaghdihydtoxyrdfi-trifluoromethyl-19-nor-5B-pregnan-20-one;
PoNARAR St eI A M Yo q
3u,20a—dxhydroxy—3[3—ethynyl—5u-pregnane, |
10 3u,21-d1hydroxy-3 B-ethenyl-Su—pregnan—ZO—one, and
3e,21-dihydroxy-3 B-ﬂnoromgthyl—Su—pregnan-ZO-one, or
a physiologically acceptable 3-ester, 20-ester, 21-ester, 3,20-diester,
or 3,21-diester thereof. '-

2. A compound selected from the group consisting of:

15 3,21-dihydroxy-3 B-inﬂuoromethyl-l 9-nor-5 B—pregnan-zo-one, 21-
hemsuccmate sodmm salt, :
3a,20a-dxhydroxy-2l-methyl—5u—pregnanc, bis hemxsuccmate
3a,21-dihydroxy-3p-ethenyl-5a-pregnan-20-one, 21-hemisuccinate;
3a,Zl-dlhydroxy-Bli-methyl-Sa-pregnan-ZO-one 21 -acetate;

20 3u,21-d:hydroxy-3p-mﬂuoromethyl-5|3-pregnan-20-one, 21 hemxfumarate
sodium salt; _
3e,21-dihydroxy-3 B-txiﬂnbi'omethyl-sp-pregn'an-zo-one, methy! 21-succinate;
3a,21-dihydroxj-3 B-trifluoromethyl-SB-pregnan-20-one, 21-propionate;
bis (31,21-dihydroxy-3p-trifluoromethyl-5p-pregnan-20-one) 21-

25 hemisuccinate; . |
bis (3e,21-dihydroxy-3 B-eﬂxynyl-Sﬁ-pregnan—ZO—one) 21-hemisuccinate; and
N-(3e-hydroxy-3B-methyl-5a-pregnan-20-ylidine)ethanolamine.



o e aarr e MO D S?e;’R:ng%g@,g&g,m..

[err]* hycdrcbxyHS[Err*] pregnan 20

3[err](cyc et hynyl -3
3a, 20a- di hydroxy-3[err]-et
3a, 21-di hydroxy-3[err] - et hs
3a, 21-di hydroxy-3[err]-fl uc e; :
a physi ol ogi cal | y accept abf sster, 3,20-diester,
or 3,21-diester thereof. A conpound selected
from the group consistBng.o ] -

3a, 21-di hydroxy 3 érr F:’t ?I frl:l}g%gm hy‘}Ofc - nor ‘a'err]Baplg%dé?]’gn:;B'(pongthy
‘hem succi pat e,. ; 14+-ynyl)-5B-pregnan-20-ode. 208 - -

- di hydr oxy- 21- nethyl 5a- pregnane, bis hem succinate;

3[err], 21-di hydroxy-3[err] - ethenyl 5apriegnaii- 20 one “21+hemsucci nat e;
3a, 21- dlhydroxy 3[err] gneth

3a, 21-di hydroxy 3[err]- trifluoro Wﬁ] ?&?’%‘”gn

hemni f unar at e - trifluoromethgleSt-pregsan-20-one. o

3a, 21- dlhydroxy 3[err] trlfluoronethyl 5[err] pregnan 20 one, nethyl

21- succi nat:e;..

gi rz)rlog: Oryng{gxy 3[err]5tr|f11.§oronetun\ﬁlo ciaxmr]w?nc%qgga-h (&ro?cr;r%[i
(3a, 21-di hydr oxy tﬁh%fdmétﬁj'lf-fbp«lg{e@ﬁﬂtlmﬂ-zﬁgﬁér] pregnan -2-one) 21- 25

hem succi nat e;
(3a, 21-di hydroxy- 3[err] -ethynyl.- 5] err]-pregnan-20-0ne) 21- heni succi nat e;

and N (3a; hydr 3[err]
- met hyl - 5a- pr egnan- 20-%1 i di m&mﬁf-’ml which is 3¢,,21-dihydroxy-3p-

get 3Thee(r:]orrpo;2#? hﬁ{%‘?&r‘?& pr egnaﬁ%ﬁg&ﬁ)ﬁ&%&é%%@&%&{émﬁ%QXI&? The

conmpound of. claim 1, which s 3a-hydroxy-3[err]-
trifluoronet hyI 5a pre7qnan 20- one.
‘The compound of claim 1, which is 3a,21-dxhydroxy-3ﬂ-

10 | tnﬂuoromethyl-l9-nor-5 B-pregnan-20-one. .

| - 5a- pr egnane;

- 5a- pr egnan- Zg one
met hyl- 5a- pr eg h
3-ester, 20-ester,

.- '8, - 'The compound ofclannl ‘whichis -
= 3B-(cyclopropyl)ethynyl-3u-hydroxy-SB—pregnan-ZO-one

9. A pharmaceutical composition, comprising an effective
amount of a compound of any one of claims 1 through 8; and a
15 ~ pharmaceutically acceptable carrier or diluent.

10. A method of treatment of stress or anxiety in an animal
subject, comprising administering to said animal subject an effective amount
of a compound of any one of claims 1 through 9.

11. A method of alleviating seizure activity in an animal subject,
20 - comprising administering to said animal subject an effective amount of a

compound of any one of claims 1 through 8.



5 . The conpound of claim1, which is

o “yd%ﬁé*'a?#?;&% of claim 1 il ”@Mﬁﬂlﬂﬂﬂlﬁ[ﬁiL]xypé[eg?#'*'sfﬁﬁiﬁo'°”e'

trifluoronethyl-I9-nor- 5[err] pregnan- 20- one, .Z1- hemni succi nate; sodi um
salt. .- The co und of claim1, which is 3a,
21-di hydroxy-3[err]- 10 trifluoront -19-nor-5[err] pregnan- 20- one.
8 The conpound of claim1, which is
3[err]-(cyclopropyl)ethynyl-3a-hydroxy-5[err]-pregnan-20-one.

9. A pharmaceut i cajy CONRGRLhAP “’]%E%E [

anount of a conpound io a% one op clal @@W%%ﬁéﬂﬁmﬂ

phar maceut i cal | ysubjee;tcoltipeisingradintinisteringith 44ititanimal subject an effective amount 10-
A nmethod of treatnent of stress or anxiety in an ani nal

subj ect, conpri Qffcompaund of any qae eHclaimsi1 throngh 8subj ect an effective
anount of a conpound of any one of clainms 1 through 9.
11. A nmethod of alleviating seizure activity in an ani mal subject, 20

conpri si ng adni ni st eri3ng tnmammmﬁﬁa-a@oﬂm@@aﬂwm of a

conpound of any one of clains t hrough 8

-82- 5 subject, comprising admimistéring tof saidezhimahsnbject ah effedtiviei angounp'sOMi a
i n an ani nal
of a compound of any one of claims 1 through 8.

" 14.  The method of claim 13 wherein said mood disorder is |
depression. - ' | ‘

15. A method of treatment of PMS or PND in an animal subject,
10 comprising administering to said animal subject an effective amount of a
compound of any one of claims 1 through 8.

16. A method of inducing anesthesia in an animal subject,
comprising administering to said animal subject an effective amount of a

compound of any one of claims 1 through 8.
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