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NEUROSTERO D COVPOUNDS FI ELD OF THE | NVENTI ON Thi s
i nvention pertains to neurosteroid conpounds incl uding

W@ pimsasiseur ost er oi d anal ogues wi t hout endocri NPCEHGBR@8H02067

but with strong anti-apoptotic, neuroprotective and
neurogeni ¢ properties, and their use in treating,
preventing or aneliorating the synptons of

neur o- degener at i WEORGSFEROTDEONHGONDRUL not
limted to, Alzheiner's disease, Parkinson's disease,
Hunti ngton's di sease, nmultiple sclerosis and
anyotrophic lateral sclerosis (ALS), retinal

degenerati on and detachnent, and for the alleviation
FIELPrOB THRINSMENTI®NS and the nenory inpairnent seen
in senile denentia or in connection with

neur odegener ati ve di seases. As a non-limting exanple,
18R JSEREh pBLECD Sy SRR SR M Beroid
nirdegnen @Amﬁlostt endocﬂne:mﬂipnmhdsﬁldf eerotnganmapqitnﬁ@meofoprotectlve
e%FEropath and i.n particul ar perjpheral neuropa

h
RBHOEFP GERRSIHES: AR Hheiraise i Beatg PTSY HEnE Of ﬁralﬁfl %Hgg the
SHEROARS of h@\%I(fééene?&ide%lsﬁﬁsﬂﬁélu@ngswut%%%gﬂﬁ@@ f AR zheimer's

brain trauma, or ischema and stro ND OF '
Tisgask NAERTS@IS dimse,diuntmgtmbcﬂe&gemmﬂtqdm sdlerosis ead amyotrophic

SRR BP0 Bl R R G SR eviaion of

Bérﬁgﬂ fREQfIRRERAd Hieiflerhoty iMPhirhtid s’é&ﬂmts@m/l’é ddpéiRIor $n
Par ki otrophic Lateral Sclerosis (ALS),

nson' S,
ReNnepiinrewith me@ggﬁgnWVMweqswtx%ﬁa gortligvtirgexampe, e direct

N LT e

dldarasiohest thed deyirostereidicomponhds aegihe sisatwent ofseuddpathy and in
neurons |nhgr@?crete r eas t he br in o

.the .
pat 1P Al AP Q%OP?E Y, 3§ genetic g lilq{alaég}?ﬁﬁngtfghcg&eﬂdmons
dschdg 'a%te{eé li%sﬁerggs dﬁﬂﬂ@ lche ﬁ%ﬁap?fbéﬁriaﬁlﬁgéegf 15%195 and

capability, ‘decrea oVer aI qual ity of
viedle: bei ng, disability, and eventually, premature
death. For nost

BACKGROUND OF THE INVENTION

The term neurodegeneration is used herein to refer to the progressive loss of
nerve cells, occurring in aging and in neurodegenerative disorders, comprising but
not limited to Alzheimer’s, Parkinson’s, Amyotrophic Lateral Sclerosis (ALS),
Multiple Sclerosis and Huntington’s disease, and in stroke, head and spinal trauma
(Nature Rev. Mol. Cell. Biol. 1, 120 (2000)). Primarily, these diseases are
characterized by chronic and progressive loss of neurons in discrete areas-of the
brain or the peripheral nerves, causing debilitating symptoms such as dementia,
loss of memory, loss of sensory or motor capability, decreased overall quality of
life and well-being, disability, and eventually, premature death. For most

neurodegenerative diseases, currently there is little or no treatment; at best,
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neur odegener ati ve di seases, currently there is little
or no treatnent; at best,treatnents are synptonmatic in

woatosnsssand do not prevent or slow the progresBCDGBG08/002067

di sease. The term neuronal cell death by apoptosis is

used herein to refer to the 'end-point' of many human
neur ol ogi cal disorders, including but not limted to
ABLTS S SO TER SRR T BRLAR 5 7 S erssion of
gbiseasosi s (TrendsNeurosci 28, 670 (2006)). Apoptotic

deat h of hi ppocanpal and cortical neurons is

responsi bl e for the synptons of Al zhei ner's di sease;

© dEattBrn@ hevitonal @dlﬂieﬁﬁﬂby Apoptbais iHERd HFein to refer to the end-pomt’

neurotransmtter [i)am ne underlies Parkinson's
difseapydumanmepiodaaes] §isgrdsesm includinpbutawt limited teaf lrheiimer's,

g.klggbqﬁjﬁldflhﬁltl\?\lgon@dﬁ&se o l}rrog(ﬁ/cm “r;:“ol gglpgélaél a\I/neyn?ropfsub
aﬁnﬁfdl kelplosie (Tievhey Bburosdi2806705(2006)01 pepratit ldeatlb bﬁh@pocampal
i schem a. and trauma i nduce necrosis of a snall bra

And£ortigal revrensdnrespaisia i@ shasmrinmp of Afzheiags' dwase death of
ARRBERS héurb Bad RE %nﬁtﬁﬁﬂ}a%csjﬁgf‘e? dﬂ}gﬂﬁng gmgé?ﬁes Par 1nson S

neurot oxi c materi al ease necrotic ce
Ahspsg Huntington's dakase dhvolVesghe d&tlabﬁmewdsmen vl&dstmxtumh ehich

ol st bRk o i BT Ro5ians whfeqhs Amyotrophic

- MeRE W18%s WAditRals) BkAR ‘i&h%labé‘lﬁlﬂwﬁﬁ i8difeB nBSrosis of a small
dehydr oepi andr ost er one ( DHEA al

- leislaress whishdbeneepagatesimeutonal crell(lmsdw dnaptosiAt¢@a lager brain

| opregnanol one,

H?@S §1§ gtgg %ex(r%%%?c) r)1 Pr eviegsbeg c’:be( ; ﬁ? ch%%tg A ﬁlgT glp8pt8glc fieuronal

ogenous,

reall 1¢¥sas gsd omu«eariﬁ t}&gigbﬁfgtbr@lﬁj ds Rspiical prdeged by
neurotrophic factor deprivation (Proc Natl Acad Sci

USA 101, 8209 (2004)). The neuroprotective,
el t@ﬁﬂﬂgﬂﬁﬂfrhpne‘?frpﬁ&to?dsols urs%lﬂg%faigﬁé' E‘%féltlt% mlg&é%g\ﬁlgkﬁ te}l%t

very l'ow, nanono concen
robdleatesd bbgkbant suchtas dahyﬁroqnmirtﬁsiterommiﬁmyg ot aliegegiiasiolone,

and the su nof anti - ti i
wlzarﬁrpa?&cr% n’(tﬁﬂé@s@ ( EWJ %] §/5ABRT §RSHa%). Previous
ISARE& HASE Yhcdin ﬁﬁ%@@t&lﬁgggﬁuétnaﬂﬁ‘ﬂmcﬁﬁmg ng}lgogtermds may

concentrations stinulate the secret’ion an uction
afrotaeiureopams against well dpgriodinmdp&ldyonduneioplic fad6r dgsdAtion
Q%Q&%&ﬂ Acad Sci US4 101, 8209 (2004)). The neuroprotective, antiapoptotic
effects of these neurosteroids occur at very low, nanomolar concentrations (1 riM),
and are mediated by activation of specific membrane receptors and the subsequent .
production of anti-apoptotic Bcl-2 protéins (FASEB J 20,577 (2006)). Furthermore,
these natural neurosteroids at nanomolar concentrations stimulate the secretion and

production of neuroprotective dopamine (Endocrinology 146, 3309 (2005)).

The adult central nervous system (CNS) is classically known as a structure with very
limited regenerative capacity. However, several pathological conditions, e.g. ischemia,
epilepsy and trauma, have been shown to upregulate neural stem cell activity in the sub-
ventricular zone and the dentate gyrus. ‘These findings suggest that signals are present

throughout the adult brain, which allow limited neuronal regeneration to occur. This
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e.g. ischema, epilepsy and trauma, have been shown to
upregul ate neural stemcell adtivity in the
subventricul ar zone and the dentate gyrus. These

f Rdh SRl 9 stont Jﬁﬁﬁ%é 'ogpﬁ%\% ' euid g@%&:@{at&ﬁ‘ FIMQ Bbin's

the adult brain, limte eur ona

r @g@mmmelcemth, giogns thEIpo@ﬁuai dbﬂlrl‘;yﬁbabgenbrswspmﬁcob’ram areas.

dt
- Lanared st Brep R RN Sho Aositbr nBiy recgay
t Bedh QUSRS tRindusPRtrddefiedi A ﬁn@ﬁ@@fépenmtam flodeR I(P»/oc Natl Acad
occurring neurosterol ds (DHEA and al Q‘g)regnano one)

hés/ /¥ etlln B2 GO0H) adolienrosdi ABLAIOOBUDYenesi s. i n

vari ous experinmental nodels {Proc Natl Acad.Sd USA

1 20 2 rosci, 25, 4706 (2Q05)). The -
sadf Ottt belpieabih dntosrns devadeaapiague diveascs fas
nﬁﬁﬁ&l@t@@ SRAY Altdr¥e isl tlr%%§&§}t)xlii@1§t o?tn'eﬁ%bﬁ)tt@&lwg b&eahs that can prevent
interest in the devel opnen neuroprotective nean

t Prfreat BE gpaseive hass of newrddingiond easking toesetiossimphirment eaid death.

RSO B LSRR S 2 Pt ot
Cpmsmatimdseﬁaﬁxr andaysok, ta@ehng)ﬁairacdeucapoptbﬁ@ ahd sydfal or
rescue, n_Igetlng neural cel | B tosis and surviva

ol?e%%&%sg% el ngyrpstereidsfugh as pessesy dmpamarbHEwo-
B@%E@Sﬁt? %@%?%ﬁlcgﬁ%egn&rzﬁ tv?t% éﬁ/ | zrrﬁ/g\%p{e}} é‘i{r@ggﬁ%t‘ﬁl animals.

aHoweaves, ndtigaly ecqurnmag nmmd)sltgromls oy metabolived foBirasrei it estrogens,
are nmet abo mans i nto.estrqgens, androgens, or
B REP RS B eX g dear R 8 ng debp g0 PRagFTine sido effects,
emdRAMpNRrE bR ch@stt Reopl AgAsU zf&gz}vé%@;% %pmd@ iooo th
neoplaglas {Froﬁ{hburoegGOCflgg 2\, (2600)) Q ), thus
| imitingribeir elatieal @b¢.ni cal use. GB 1, 079 840 (1966)

di scl oses 3/ ?-hydroxy-17- splrooxyranyl-androst-S-ene

as an internmediate in the synthesis of certain

SGBrigh 1940l (a%@)Iﬂ@c@WH?&oxﬂ$7%p§&9@ﬁﬂ%l%ﬂ&@?t)5 -ene as an

di scl oses 17/ ?,20-eroxy steroids and nmethods for their

plpgﬁgmgth@ﬁn thpys,ynthggs epestipin steroidal lactone compounds.

- met hyl androst-5-en-3/?-0l (1) and 17/?, 20-er oxy- 17a-

nmet hyl andr ost-4-en-3-one (2) are specifically cl ai med.
US 3,320,242 (1967) discloses 178,20-epoxy steroids and methods for their

“production. 17f,20-epoxy-17a-methylandrost-5-en-34-ol (1) and 175,20-epoxy-17a-

methylandrost-4-en-3-one (2) are specifically claimed.

US 3,300,489 (1967) discloses steroidal C-17 spirolactones and processes and

intermediates used in the preparation thereof. Compounds 3 and 4 below are

disclosed as intermediates.



US 3, 300, 489 (1967) discloses steroidal CG1 7
spi rol actones and processes and internedi ates used in

wo b@spasapar at i on t hereof. Conpounds 3 and 4 bePOWGBR@S/002067
di scl osed as internedi ates.wherein Xis a single CC
bond or a nethyl ene group. US43,413,288 (1968) and US
3,506, 652 disclose a process for the production of
steroidal G 17 Splro|a tones using as an intermediate
a steroidal epoxid P
wherein Y repre

useful in the prepagation of ster0|da

17-spi rotetrahydrofurans which possess usef ul

t WkereineXitd asipgle @R Cthioad oas naklddaicasrone i nhi bitors. US

3,364, 238 (1968) discl oses 3-oxygenated

spiro[ androstene-17,1"'-cycloprop-2'- ene] and their

[ i YAt I

R L E A o Bloon of

Rteraidd]l &1 7cspirobetdngsivsigeas arinterinediete aadtérgidal qnblxuhl cpmpound

Qﬂg'tqﬁ ott d line indicates the optional presence of

8ol ‘BHH‘Z"‘ US 4,026,918 (1977) describes the

preparation of certain D honosteroiflg that are said to

have anti-inflammuatory act i vi ty™~gat \ |

a, 17a) - Spi r o[ andr ost - 5- ene- 7,ane] ~ 3,1 |-diol

is disclosed as a chem cal er1edi'at e. US 4, 054, 563
t he manuf acture of
steroi d conpounds of

( 1977) discloses a prog

17-spiro-(2' - oxacycl opentane

t he general fornula wherein Rlrepresents a hydrogen

atom or_a | ower alk¥ group, which contain a double

pBhdeinnY repsessnis dsing dlebondiehen Wos Ay dgrsLETour- t he

10-position, or three double bonds in the position 1,3
.and 5(10), and which can contain an additional double

tid& d,360,476¢1948) discjosesi 4 process Térethe prepanatids ofit 2-E3aihgdtaxy-

e BB ool LIRS S0 R RBAT b BHRBHEH OPercital
17-spirotetrahydrofurans which possess useful therapeutic properties as aldosterone
inhibitors.

US 3,364,238 (1968) discloses 3-oxygenated spiro[androstene-17,1’-cycloprop-2’-

ene] and their 2°,3’-dihydro derivatives of the structural formula

wherein R can be hydrogen or a lower alkanoyl radical, R’ and R*’ can be hydrogen

or a lower alkyl radical, and the dotted line indicates the optional presence of a double
bond.



WO 98/ 33506 di scl oses the use of certain conpounds for
i nhi biting androgen synthesis, which are said to be

was@BubssBh treati ng prostate cancer and beni gnPCT/GB2008/002067
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prostatic hypertrophy.
17/?, 20/ *Azi ri di nyl - pregn-5-es- 3b-ol is one of the
conpari son conpounds listed. Helvetica Chim caActa 34,

TRE4THE B3PI HLAChASHR & EAELI AN SChANTEn ACEAEA A9 e said

o]
1t6,140e eRQ¥ftaintdataty &ﬁﬁrﬁﬁn@'lﬁ‘rl%( iy A A dréi-3cie a2 -oxirane]-

-4
may be forned. In the Journal of Ol\%/chm nal Chem stry
13)@&-}11015%@3668@6@@96@)%1 intesmedigteoi dal cyclic ether of
formula 5 below is nentioned as an internediate in the
preparation of steroidal conpounds having
Ay 4esUr B G NI L7 ) BiseBed & BcdRtfbine diaanladtue SBBA-§88D-(2°-
(1973) di scl oses cert ain steroid synthetic pathways in
viiasrclopsptage) styrodd cerppgupgp of the general formula
spi ro[ andr ost - 5-ene- 17, 2' oxi ran] - 3-ol acetate and
3b,\| b)-V-
[(trimethylsilyl)ethynyl]spi ro[andr/o§t|-5 ene- |
7,2'oxiran]-3-ol acetate are initennegdiates.
Tetrahedron43 631-641 (1987

preparation of the conpoupd orpul a 6 and 7 bel ow,
as well as their 5a-H an SUMVARY OF THE

I NVENTION In a first present invention

rel ates to conmpounds of Fornula I : (1) wherein R1,

R2, R3, R4, R5, R6, R7, A B5X, Y and Z are as defi ned

' ﬂh&@ﬁl I@l%ﬁ'egéﬁ@s SRpRbEM 4 dt@fﬁ 0P 810Wer AAH group, which contain a double
pharmmaceutical |y acceptable esters, salts and acid

abimdtm@he S-absition wed wiethyl groap et therl Oaslpéwn, ortthies double bonds in
vent .on.r.el to osi tian CO [.l SI

SR PRUHER i8Rt S wRBRS Lonsfin ol Ao RA ARGl bofEH the

ag@ ¢PHedich, EBiedompoahds &t s@f itélbadsifbl inRrmbadihtes hﬁrpeegfanng

as active ingredient together wth a pharmaceutically

addeperape antaganister . di | uent or adjuvant. In another
aspect, this i nvention relates to a method of
preventing or treating a

WO 98/33506 discloses the use of certain compounds for inhibiting androgen

synthesis, which are said to be useful in treating prostate cancer and benign prostatic
hypertrophy. 17/,20/4-Aziridinyl-pregn-5-en-3f3-ol is one of the comparison

compounds listed.

Helveticd Chimica Acta 34, 756-767 (1951) discloses reaction schemes according to
which to 20a- and 204- stereoisomers of 17,20-epoxy-17a-allopregnane-33,21-diol

diacetate may be formed.

In the Journal of Medicinal Chemistry 10(4), 546-551 (1967), the steroidal cyclic
ether of formula 5 below is mentioned as an intermediate in the preparation of

steroidal compounds having antiestrogenic properties.
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apopt osis or neuronal injury, conprising adm nistering

WO 0008/188884 ent an effective anount of a conpouneBCTDGB2008/002067

Forrmula I, or a pharmaceutically acceptable ester,
salt or acid addition salt thgreof. Said condition
may, by way of exanple only, be any of Al zheiner's
di sease, Parkinson's disease, Hunti on's di sease,
mul ti ple sclerosis, amyotrophic Iagg?gq sclerosis
(ALS), retinal degeneration, retjhat_detachnent,
peri pheral neuropathy caused P e i c abnormalities,
di abet es, polio, herpes 2 trauma, ischem a
and stroke.ln anot her I's invention rel ates
a pharmaceutically
accept abl e ester, sal"f ddition salt thereof,
for use in therapy. In another aspect, this invention
relates to a conmpound of Formula I, or a
pharmaceutically acceptable ester, salt or acid

L I . . . _ .
o3, - O re) o™ Bt P i Yvays in which
@Yo eaB -athoptl epirs] androsteldemabl, 2 'bxikan] B-olSRetdtecna d3 B, DH-3'-
may, for exanple, he any of those listed above. In
A yigibiethynyllspieo(q rea8- I/ ed aniess -8l eerdatagee of a
CapaEngdiof Formula I, or a pharmaceutically
acceptable ester, salt or acid addition salt thereof,
for the manufacture of a nedi canent for preventing or

tfeati n rative condition related to
Pt o6 5B E SR Bseifen 5 Wetargionssh e Embarnf
N@¥mulh & an@XeEM R, asBPcl PRRh&QF 5¢-POsRIdgues.ed above. In
anot her aspect, this invention relates to the use of a
conpound of Formula |, or a pharmaceutically
acceptabl e ester, wsalt or acid addition salt thereof,
to control prolifefatjgn, differentiation, m tion
and regener gty n gt Heyral stemcells, and :
ferent organs ang

i ncl udi.np nervous syste
ner I'n anot her aspect,
rel g e use of a conpound d
g% euttcal | y accept abl e est+afl,

addition salt thgreof, for the control of 7
proliferation, differentiation, mgration and
regeneration of epithelial, endothelial,
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mesenchymal , | ynphoi d, erythroid, and nononucl ear
cells. In another aspect, this invention relates to

wo b@sass3of a conmpound of Forrmula I, or a PCT/GB2008/002067

pharmaceutically acceptable ester, salt or acid
addition salt thereof, for binding, activating or
inhibiting nerve gromh factor (NGF) receptors,

[ Mﬂﬁ' eceptors. A better
Jﬂﬁerségﬁalng oﬁQﬂLe ?E@é&qlon will be obtained from

the follow ng detail ed description of the article and
]g f% esired geatures pr.operties, chara terlst|c§ and
t RS UPLASPESL, 1B PToRER! AR veinR lates Repmpounds Rt Forgrleds
steps, one with respect to each of the others, as set
forth and exenplified in the description and
illustrative enbodi nents. BRI EF DESCRI“RT} YOF THE
DRAW NGS Figure 1 is a bar chart show # e effect of
several steroid conmpoundsR& p eur al - crest
derived PCl12 cells, i udy using an
assay technique. Fi rS ' ey al graphs

derived PC12 celR" R
using a colorinete upon [t he concentrati on of severa
steroid conpounds ' g i mgntal study using an
assay techni quey1wk% Re results of an
experi ment al stugy uti g>d FACSRinal ysis of the
effect of several® steroi dREonpounds on apoptosis of
neural -crest derived PCl2 cel - Figure 4 shows the
results of an experinental study of the effect of
several steroid conpounds on the |evels of

PR R R aR R B 4 Bt & P08 delineg oy doailed

rdeseiption bblowv; aad phirhiaaéutial ¢lepepubltesRie) e4lisidtadid addition

-study of the binding of several steroid conpounds on

t58ES thetsoht ed nenbranes of PO 2 rat synpat hoadr ena
cells. Figure 6 shows the results of an experi nental
study of the effect of several steroid conpounds on
dopasthereasgedt, thsuinedntion edhtesi@r a seapd3EionZoagirisig at least one

compound of Formula I or a pharmaceutically acceptable ester, salt or acid addition

 salt thereof, as active ingredient together with a pharmaceutically acceptable carrier,

diluent or adjuvant.

In another aspect, this invention relates to a method of preventing or treating a
neurodegenerative condition related to neuronal apoptosis or neuronal injury,
comprising administering to a patient an effective amount of a compound of Formula
I, or a pharmaceutically acceptable ester, salt or acid addition salt thereof. Said
condition may, by way of example only, be any of Alzheimer's disease, Parkinson's
disease, Huntington's disease, multiple sclerosis, amyotrophic lateral sclerosis (ALS),
retinal degeneration, retinal detachment, peripheral neuropathy caused by genetic

abnormalities, diabetes, polio, herpes, AIDS, brain trauma, ischemia and stroke.
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Figure 7 shows the results of an experinmental study of
the effect of several conpounds on prinmary corti cal

woewsaspber es generated fromw I d type m ce. Fi BOT/€B2008/002067

shows the results of an experinental study of the
effect of a synthetic neurost&roid on progenitor
neural cells isolated fromnouse fetal brain, conpared
' b tier & i, Qhis nﬁleﬁ%l?re?atésr}@‘ﬁ; Buh Sl 1, 8fla
exper 1 men stu In activatin :
iphfrintaceutivglly a%qgatafv)b;ﬁsm salt oy atifh edditiomsalt theteef, é(brdlsgmtherapy
nerve growh factors in transfected HEK293 cells. Mire
detai |l ed di scussion of the draw ngs appears in

X aifith & Sisplecl, 3hib el vewtioDReTAd 16 doEpetmPdf ¥k 1T bka

| NVENTI The present invention relates to conpounds
oharmseertically awqrmablemsm spk ongeid estdition sglidlgagot, for use in

?EK/%& dyr‘%) or)%}/eatl g'fl Iggﬁrgﬁ?%ﬂ @6«%’ cc%%rd%tﬂ)(glkrgqéﬁe%‘?l{) Rgﬁ}ﬁ@%f}?t&&s or
&aﬂnshaltmyhﬁ;d Sdik esnditiorophy, dovddayhpse) BS tah i Uf #dse listed above.

al koxyal kyl, optionally substituted am noal kyl, cyano,
optionally subst ituted cyanoal kyl, optionally

B A 1 BTt P EBBon Fla, or

@hmmaoydtmxl}ﬁ héogptablepsteprsalt by acid bddition sa titharepf, £bkthe |

gﬁ’tﬂlg?agﬁ‘lﬁ‘lt S’%‘?’ tclgli%%tétsf& Ig]r%‘té%{rill?lgr Frp!g}k(lé?o%etu?qiﬁggberat}/ve condition

R&LIBH Rk strétak 8ttesiPB Al Mjyibshidlceh@doR by, for example, be
optional | ysubstituted aryl kynyl; optionally

supef thpsa I 6¢#Wm@ylalkynyl optional |y substituted

al kanoyl oxyal kynyl , optlonally substituted

heteroaryloxyalkynyl optionally substituted

()74 @laitwray}beoq fthig nkv&ahﬁbn theiofihe mtdf@%fdpwuﬁdlbﬁﬁ‘drhmlaeﬁ ora
anoal kynyl, optionally substituted

ﬂ?g%%%ﬁtw Y R§eptablegister. oAk OF goid additipr srletereot, to control

g 1rR lzmé%mm%h' sdoh a%ﬂk}% ﬁhsg o?héﬂ%ys@érﬂéll@ and

pt1ona ysu3|tute am noal oplona
seosk progéeidr aei}sl ia i fiieredtioy gans and ptsuemaichyhrglhs t:erttmi ackvous

mer capt oal k tionally substituted hydroxyal kynyl
§YT a’é@?ﬁ“ﬁ’&@ nS%?’B? 53@%“};1 salt thereof, or optionally
substituted al kynyl oxyal kynyl ;

In another aspect, this invention relates to the use of a compound of Formula I, or a

pharmaceutically acceptable ester, salt or acid addition salt thereof, for the control of

+ proliferation, differentiation, migration and regeneration of epithelial, endothelial,

mesenchymal, lymphoid, erythroid, and mononuclear cells.

In another aspect, this invention relates to the use of a compound of Formula ], or a
pharmaceutically acceptabie ester, salt or acid addition salt thereof, for binding,
activating or inhibiting nerve growth factor (NGF) receptors, including TrkA and
p75NTR receptors.

A better understanding of the invention will be obtained from the following detailed

description of the article and the desired features, properties, characteristics, and the
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or Rlis oxygen and R2 is al kyl or al kenyl or alkynyl
group bonded to Rlto form an oxygenated ring which can

wheoospsisehal |y substituted; R3 is hydrogen, orP@iheB2@8/002067

doubl e bond is present between C5 and C6 of the
steroid ring system then R3 ¢s not present; R4 is
hydrogen or |ower alkyl; R5 is hydrogen, am no,

SR AR S 99l ot

adtkernyas setrfortio and)@tem;tﬂnﬁleﬂyn 'Ehehl@tdripﬁbﬁ dndlilRistsativel emibodments.
optionally substituted al kynyl am no, optionally
substituted dial kynyl am no, am do, thio, sulfinyl,
sul fonyl, sul fonam do, hal ogen, hydroxyl, optionally
substituted al koxy, optionally substituted al kenyl oxy,
BRI BESCRIFAION OFEHHE RRAWBYGSal kyl , optional |y
substituted al kenyl, optionally substituted al kynyl,
optionally substituted aryl, azido, optionally
Fupsti |1t1§lh @Qr QeH RO the BPFTBT seVefal Reroid compounds on apoptosis
carbox | oxi me, carboxyet hyl oxi ne, or

odmserel piesisierivsd RE12 rels; in anaspermentaksidyoysingroassay technique.
sul fi nyI sul fonyl, sul fonam do, hal ogen, hydroxyl,
opti onal I y substituted al koxy, optionally substituted
dHigyre 2 oomﬂst@ oBddviras glaphs §hetaal aieldepgﬁdznwoﬁupbp@@la lof yeural-
subs%ll t ut al k l; R7 is_ hy dro am no, ti onaBI y

?‘?‘G‘@ &3 gwﬁﬁ ' surs@bysnfzw Qewwélﬁng@tq@ rimeter) upon the

oAb AT BevQRT 48R éc%nﬁﬂlaﬁ '11? eRdeRmY Etu@?‘:ug}ﬁg an assay

optionally substituted 0, optiona
dedbwiqueut ed al kynyl ami no, opti onal |y substituted

di al kynyl am no, am do, thio, sulfinyl, sulfonyl,

sul f onam do, hal ogen, hydroxyl, optionally substituted

%umz shOR$ fHRR&ulty owbéipehﬁteﬁﬁbl Sulie Ol ANY a FAIY A&)IsY0f the
tituted al kynyl oxy al kyl, optional I?/ substi tuted
~C,

&Ifﬁ@étrﬁflseV%ﬁitSit%@iélcpylPQqurt apopi@sislof perel teptdenified P12 cells.
substituted aryl, azido, optionally substituted
heteroaryl, oxine =N-O R 8, carboxynet hyl oxi ne,

Fagdre msﬁbdwtmxesmﬁs oﬁﬁn exgebiamenil oyl @Kthm%ffe& dfSederal steroid
val ency, bond, a methyl ene group (-CH -)
W@F’@PB‘H%S&?\ theJexels o axptp—gmptotlc Bcl-2 and Bel-xl protems in neural- crest

derived PC12 cells.

Figure 5 shows the results of a concentration-dependent experimental study of the
binding of several steroid compounds on the isolated membranes of PC12 rat

sympathoadrenal cells.

Figure 6 shows the results of an experimental study of the effect of several steroid

compounds on dopaminergic neural-crest derived PC12 cells.

Figure 7 shows the results of an experimental study of the effect of several

compounds on primary cortical neurospheres generated from wild type mice.



oxygen, sulfur, or -NH, -S(O, -SO2, -NR 8, -NC(OR 8,
-N-tol uene-4-sul fonyloxy; Ais -(CH 2)n- a C2-5

wa@bkdsnyisene group, or a C - al kynyl ene group, MIEGBR008/002067
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is an integer and can take the value of Cor 1 or 2 or
3or 4or 5 Bis -(CHZ2)y- a§2-5 al kenyl ene group,
or a C2-5 al kynyl ene group, wherein y is an integer
a t f 1 or 2. 0 r : an
oGS ARNIE RperpRlialisith st srfeeLbr gl
ahevEbstetoidfonl fregaiiter néutalsdelth &bRifedafiidin infouisé Cegl digle dompared
H, . optionally substituted Cl-10 al kyl, an optionally
sHBBRcPH¥d fused bicyclic ring system an optionally
substituted bridged bicyclic ring system an
optionally substituted ‘bridged tricyclic ring system
opigierthiHoysshibssultsudfed ekerirBerahlctniyl of tlogphinding) dcfivating or
substituted C2- .io al kynyl, optjonally substjtuted
SR ey of » SR NG RRLERF P\ R iyt STBRTH B iy tramsfected
sybgbbt wiigd heteroaryl, optionally substituted
heteroaryl al kyl , formyl, carboxy, -NC(OR 8 , NC(S)R 8
-NR 8R9, optionally substituted C(O-W optionally
sybst it ut ed..C( O. O or, optionally.sybsti.tu
IS U nd e Byt iRty 19 below.
spirocyclic substituent at Cl7 of the steroid skel eton
and is independently H, optionally substituted C1-10
al kyl, an optionally substituted fused bicyclic ring
S e ot hRged bicyclic
r?‘ﬁgﬁg sfwe%%?n optlﬁgﬁﬁgu@%ﬁ % bri dged
tricyclic ring system optionally substituted C2-10

kenyl, optional substit ut ed - i.0_al kynyl,
o S kst R relalisd CamyUneB of FommiiRg " subst i 1 ut ed
aryl al kyl, optionally substituted heteroaryl,
optionally substituted heteroarylal kyl, fornyl,
carboxy, -NC(OR 8 , NC(S)R 8, -NR R9, optionally
substituted C(O-W optionally substituted Q(O O W
optionally substituted C(S)O-W Y and Ektqﬁybe bonded
to the sanme carbon of the _spirocycli ibsiituent at
A 7 Wis optionally substl = ' .
optionally substituted hetero
substituted fused bicycli gari
substituted bridged

wherein

R! is hydroxyl, alkoxy, alkanoy]oky, aminocarbonyloxy or alkoxycarbonyloxy;

R? is hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkoxyalkyl, optionally substituted aminoalkyl, cyano, optionally
substituted cyanoalkyl, optionally substituted thiocyanoalkyl, isothiocyano, optionally
substituted azidoalkyl, optionally substituted alkanoyloxyalkyl, optionally substituted
arylalkyl, optionally substituted heteroarylalkyl, optionally substituted arylalkenyl,
optionally substituted heteroarylalkenyl, optionally substituted aryl, optionally



10

15

20

25

30

bicyclic ring system an optionally substituted

bridged tricyclic ring system optionally substituted
w@2008i165584 kenyl , optionally substituted PCT/GB2008/002067

het er ocycl oakenyl, optionally substituted C2-10

al kynyl, optionally substitutjgd heterocycl oal kynyl,

optionally substituted aryl, or optionall y substi tuted

SR Koo PG SRR PR BBVt
faﬂtaﬁbfﬁll xydu@ﬁiyksdpnomnycmbstmﬂ wteﬁdabﬁbxiaM@gn foptiehily

bicyclic ring system an optionally substituted

tsrlbaig@tsd preafiemytor lﬁ@aléb@rﬁ@ﬁrpp%@naﬂpﬁﬂbﬁawtﬁq/cyanoalkynyl

[

BB PR ANE R, Splc By FUSHER Rk RRVR,
Ivlmlenailwsmbl ﬂ:ﬂkﬁedytlkpxpeﬁk;ggﬂgaiﬁtmnﬁlgbsﬂ)sﬁtuteédnﬁﬁeaﬂ@nyl optionally
al kyny tionally substi het er oc ‘
§B§$t8ﬁ*5ﬁ Wq%rawge vixleeptionglly sehstiiind maergpmtoa Temdeontordly

igpdi
A M““@iﬂ?ﬁ%@ﬂ? SOl igually
ashbsiltuteﬂaﬂcgsylbmya&l@mybm tions conprising at |east one
conpound of Forrmula I, or a pharmaceutically
acceptable ester, salt or acid addition salt thereof,
gy active ingredient together with a pharmaceutically

acceptable carrier, diluent or adjuvant. The conpounds
&' iroxyashand Radg alkybpr alisensl e elkueyl@ouny bardede & fieform an

d, can be used for
°§(&§§nsatedsr%{ ‘2]{1/@?1 iﬁlﬁ%e o‘? arr%#’ ?%rsgﬁlk%dz the synptons - of
neur o- degener ative diseases, for the alleviation of
beni gn forgetf | ness the nmenory inpajrne
Ko ris hrdrgesie S Phepp d pﬁbaiegﬂ%@tgr@ﬁnWepﬁeen C5 amc{1 (L,6 o? ’Sne stero1d
q.ﬁilérsg,g@ ERRH LYot SRASES, for the treatnent of
neur pa]tglﬁy guelt oO éveral causes and for preventing
apoptotic neuronal | oss during brain traunma
ggnd' ons t naglbe treated include, by way of

a}ﬁ‘lﬂV OB §F, O)KFrz Y'mer' s di sease, Parkinson's
di sease, Hunti ngton' sdi sease mul ti pl e sclerosis,

n;/otrophl c lateral sclerosij ALS), retinal .
dtge hudgeen nmmceppmallar@vbﬁ @lky nCpW@tlanally substituted

SRR oRIRGY e HERE kS RGBS soliBEH Bieny

aheiné Tﬂpﬁdhaﬂ@"ﬁu&st&ﬁteﬂ htkynmaaiiha, @ptl WIE&llyEsubstitmteE dfdlﬁtﬁr@lalmmo

above X is
amido, thio, sulﬁnyl sulfonyl, sulfonamido, halogen, hydroxyl, optionally substituted

alkoxy, optionally substituted alkenyloxy, optionally substituted alkynyloxy alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
aryl, azido, optionally substituted heteroaryl, oxime =N-O-R?, carboxymethyloxime,

' 'carboxyethyloxime, or carboxypropyloxime;

R®is hydrogen, amino, thio, sulfinyl, suifonyl, sulfonamido, halogen, hydroxyl,
optionally substituted alkoxy, optionally substituted alkyl, optionally substituted
alkenyl, or optionally substituted alkynyl;

R’ is hydrogen, amino, optionally substituted alkylamino, optionally substituted
dialkylamino, optionally substituted alkenyl amino, optionally substituted dialkenyl-
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nmet hyl ene group, an oxygen atomor -NH Mre
preferably, X is an oxygen atom Also preferred are

wenimsdssmnt s of the i nventi on wherei n i n For mnubP@r/iGB2008/002067

above a doubl e bond is present between C5 and C6 of
the steroid ring system so tfpat R3 is not present.
Al'so preferred are embodi ments of the invention

G el e PN o o e st A 2 5 Ve,

mmielntthim smﬁﬁyle sulfdnlyl Eﬁllfcmahﬂdd i) CIE—|2 @Bmx@l’l,op{?anaﬂyﬁﬁbﬁltuted
t?élffawp 5@195\&8& é‘t‘hStIB’é?%%‘W}’@XYaﬂﬁﬁ@@HEﬁubsﬁélt@i @lkmxﬂow allgyl,
fx%@%ﬁ%ﬁ /& I{%rquuggg? eh%?oﬂ%h?%ﬁﬁ{t r@g& Xﬁ?ﬁyolt tf%%Ql ef?ubgfltuted

aamyl RAde; d}#ﬂonaﬂ:—y( substitete) hefeevargdfo gt WR&@@WMWﬁthyloxime,
rein . n = = 1. st. preferred are enbodi nents

oCI“Elr %@M\?éﬁ{l%&ﬁ%ﬂ?@%@ e™Compound of Forrmula | is

sel ected fromthe follow ng, including

pharmaceutical |y acceptable esters, salts and acid

a?él@ﬁ zwaimcsléiomg 'cttmethybhe gﬂoﬂp’( -Glgi-) opa[lﬁemawnnmlmd from

10}%’ &9 Sﬁ@&anéﬂHT lsgag S 218< %) ; (O%Ré& -lqil-toﬁlene-é—sulfonyloxy;

3/ ?- hydr oxy- 17/ ?, 20- epoxy- 20- ( 2- br onoet hynyl )
-5-androstene; and 3b,2 1- dlhydrox&: _
¥ris 26-Bpoxy G5 plkempenseroum ons Gnsghkyaentgronp, whanping

IERRARPE 2ho G [Nk RO Ao tﬁgi“é g™
invention: 1) Rl= OH R2 = R5 = b dY—Z H,
=, - V and CH2V ; 0 I nd i resent
@et%é@i‘é %ﬁ@s@k COCHZEON, S%F@sa Wgylgl(}?fsgrem? Vﬁlea%am e
%@%h&@g&%ﬁﬁ@@%&%& A% ops &I- Hﬁégt er gl d ring

system So t I'S not present,; n==~0
and y =1 ; 2) Rlis hydroxy or al koxy; = R5 R6 = R7

o pEPTHE bl e Hiregyels S%Q@tﬁ@l@? 618 Phthefipgoie
Sk&le®H and is independently H, optionally substituted Cy.19 alkyl, an optionally
substituted fused bicyclic ring system, an optionally substituted bridged bicyclic ring
system, an optionally substituted bridged tricyclic ring system, optionally substituted
Cy.10 alkenyl, optionally substituted Cs.10 alkynyl, optionally substituted aryl,
optionally substituted arylalkyl, optionally substituted heteroaryl, optionally
substituted heteroarylalkyl, formyl, carboxy, -NC(O)R® , NC(S)R?, -NR®R’,
optionally substituted C(O)-W, optionally substituted C(O)O-W, or optionally
substituted C(S)O-W;

Z can be bonded to any carbon of the spirocyclic substituent at C17 of the steroid

- skeleton and is independently H, optionally substituted Cj.1o alkyl, an optionally

substituted fused bicyclic ring system, an optionally substituted bridged bicyclic ring
system, an optionally substituted bridged tricyclic ring system, optionally substituted
Ca-10 alkenyl, optionally substituted C,.1o alkynyl, optionally substituted aryl,
optionally substituted arylalkyl, optionally substituted heteroaryl, optionally
substituted heteroarylalkyl, formyl, carboxy, -NC(O)R® , NC(S)R®, -NR*R®,
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doubl e bond is present between C5 and C6 of the
steroid ring system so that R3 is not present; R4 =

woOR08X538340, n = 0 and y = 3; wherein X is in tP€er/GB2008/002067

17/ ?-rosition; 3)
31,4 ,5],6" -tetrahydrospi ro{arndrost-5-ene-17
-(2H) - pyran] 3y5-ol, i.e. the conpound of Fornula I

2
Y@g&g@aﬁﬁ'@d ?@2?5 optlgﬁall‘ oﬁéﬁt“tu% él))st,) gk ecgp'tlotnally
rebstireted CC(SHOVC2 of t he ster0| d ring system a double

bond is present between C5 and C6 of the steroid ring
system so that R3 is not present; R4 = Me; X =0 n =

Gy ﬁﬁl&lzyCan e bonli&! t%' tHe %&m&cdrﬁ‘orf @techél Zp%c@a%d §db9t‘1‘tuent a‘?fb17

Rl is hydroxy or al kanoyl oxy;
A= -(CH2V and B -(CH2)y-; no doubl e bond |s present

it o Longle S el G Ry P RE bF sl oo
OpsibeATly aBstithrll fﬁ%eﬂ%ldy@hc Hﬁg §?sr@$m a%”optlwﬁallf(sdﬁsﬁt@léa'bndged
and Z are independent al{us kyl,

bigyclirting eygtemn @gion subsmpted tzldge@tnc,g(ehc p@wt@md

i o Rk Bliah By BelARS o udln,
amdonaltosnbbteruted 1. @lkm;e S@iﬂlbmﬂe,t S etituted 11@{@60@610@1‘1@{1&1@
ster0|ij1r|n éste Y 2-pyridy n =

I,
@RHana/lyrsubgiuted aryloer Qpafml Y%ﬁbﬁt}tpteﬂ laegﬁos%n 3b- ol ,
i.e. the conmpound of Formula | wherein Rl= OH R2 = R5
—R6—R7—Z H Y CH3;, A= -(CH2V and B= -(CH2V ; n
R c@ldﬂlgarmdcpméemmnalbembe‘emw@l Canalk @2 optiortale substituted

ARy aali3f S P r oG S5etiunelBsRengt oman gptonally
RQbstHee Bﬂﬂged%cych%ngégﬁem’\% @ptﬂ)n_l%ﬁ.ﬂﬁubﬁte_d Hridged tricyclic
wherein X is in the position (3/

ainpmyytesp ppliraly sekstitgedGpo alkenyl, ommﬁe]sulgstltutm di ol ,

I}gg?ero&}}aﬁ)aggn@ Oﬁlf)?gﬁaq ly s&%lstl ea ded\ﬁ@%&cppgonal%ﬂﬁq%utedn o

detdpd s chalkgnils opicsdn sulstwedayClor apbiially @hibstiiged heteroaryl;
steroid ring system a double bond Is present between
C5 and C6 of the steroid ring system so

and the dotted lines indicate that a single or double bond may be present,

The invention also relates to compositions comprising at least one compound of
Formula I, or a pharmaceutically acceptable ester, salt or acid addition salt thereof,
as active ingredient together with a pharmaceutically acceptable carrier, diluent or

adjuvant.

The compounds of Formula I and their pharmaceutically acceptable esters, salts or
acid-addition salts can be used for treating, preventing or ameliorating the symptoms -
of neuro-degenerative diseases, for the alleviation of benign forgetfulness and the
memory impairment seen in senile dementia or in connection with neurodegenerative
diseases, for the treatment of neuropathy due to several causes and for preventing
apoptotic neuronal loss during brain trauma. Conditions that may be treated include,

by way of example only, Alzheimer's disease, Parkinson's disease, Huntington's
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that R3 is not present; R4 = Me; X = Gbn = Gand y = 1;
wherein RL is in the 110 position and Xis in the

waZ@sassssd i on; 8) 17, 20- epoxy-17 ‘ PCT/GB2008/002067
a- al | opregnane-3/?, 21~di ol diacetate, i.e. the

conmpounds of Fornula | whereipm RL OAc; R2 = R3 = RS =
R6 = R7 =Z=H A=-(CH2)n- and B= - (CH2)y-; no

i S . .
S9LBLe OO B 18 R g
Gbtimdl def@bhraént] periphibet oéwdopatingcaipsd eyperdds abdormXlitiesOliabetes,
(‘@,hgfﬁe%% Agp_gegﬁ%%}p %ncli stroka, 49

spi ro[ androst -5-ene-17, 2' oxiran] -3-ol acetate and '

- (3/?,17y0)-3" -

[Rreferned ate/dsbddimprts by thylifeption pheinst Fomelad-abdyeXdx ar
%%t;‘xili_eﬁcle ﬁ%&;}%tc%ioe)iylglﬁﬁ gfo%&S-N%g l@%%?grzfegbﬁ% I ﬁglga})xlygen atom.
-(CH2)n- and B= -(CH2)y-; no double bond is present
between C and C2 of the steroid ring system a double

bidlsel prefenedeare smbbdimpatsrpftis: iamention wifereinen Eorsmda Habdveg double

W by Seb gl Lot PERG i el o0 i R it

tpresehil/ - rosi tion. Such conpounds are known e se,
al t hough they are not known for use in, or associated
wi th, diseases or conditions related to neuronal

| s Yef&?ecﬂeﬁ'g reﬁl@@hi{;ﬁeﬂsl oﬂﬁ@iiho?]rﬁ{ontvh?erah Re RS B RRR! =
nent foned herein. Therefore these compounds are not

| Rte®R =R Rie YitiéandBRpedMs of the invention
(conposi tions, nethods, uses, etc.). The follow ng

terns, alone or in conbination, are defined herein as

fNableqeferré rd @hBBdLRAbAY bi the fvRhRo St R AR SindF othhiRi 13Bbve R' =
chai n, or 5br apchgd chain or cyclic saturated

Yy BEaR TR GF U Y Prigf At d6Fk)waped BF-(CHA,-ahk gouble bond is

I nle rwi,se.specifically |im.t an
HrRuReysTCE o8 OO R ARE ne Semp goBob EPnd fhagpen
Metwedh @DaEd 06 of thelstardifrngSyhishi sohedk® winbhpresent; and R*= Me.
substituent groups jin any possible position. Unless
oY 9t sRaip Preterset rg wigh compounds atherein 87 4nd WFRy|  group
i ncl udes nonocyclic, bicyclic, tricyclic and ‘
pol ycyclic rings, for exanple adamantyl, norbornyl and
rMbsttpectetred prereashodithentd effthe invehtisrowhatinah&yodipdmdef Formula I

qse Qe%c%esd gor%ytlcncla i?o‘ilol&}{rcljgr, ?r?c%&r?gn pl%{n%lélt eu%i%&‘iyaeilcrgzielg]tgble esters, salts and
acid addition salts thereof:

17[-spiro-[S-androsten-17,2’-oxiran]-3/5-ol;
(205)-3pB,21-dihydroxy-17p,20-epoxy-5-pregnene;

(209)- 3/3—hydroxy—17,3,20-epoxy—20-(Z—bromoethynyl) -5-androstene; and
3p,21-dihydroxy-17a,20-epoxy-5-pregnene. ‘

In as much as the following compounds of Formula I above are known per se, they
are not included within the scope of the present invention;

1) R'=0OH; R*>=R*=R®=R" =Y = Z = H, A= -(CHy),- and B= -(CHy),-; no double
bond is present between C1 and C2 of the steroid ring system; a double bond is



one, two, three or four O N or S atons or
conbinations of O N, S atons, e.g. oxiranyl,

wo@x@sampB4 tetrahydrofuranyl, tetrahydro-2/i -pygr/aBi08/002067
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nor phol i nyl, aziridinyl, azetidinyl, pyrrolidinyl,
pi peridinyl, tetrahydrothiophienyl, tetrahydro-2 H -
t hi opyranyl . Unless otherw se specifically limted, a

A PRAFLA S PR RARUARR, SR, s '~

wWiehXsubsit #tOmdty gl pups i n any possi bl e position. The

SOt Birow W AKOURE R o REE oo gt /e ¢ Lffp- and B=
) -‘i‘bi‘IWX bho doRHIE BEn@]s PréschOBENvEAL € PBnd 2R KRBt s§stem; a

straight chain or branched chain or cyclic unsaturafed.
hdaibtecamid osprgsan betmeer K ScodtGo ofshastetoadhsng syséem, so that R” is not

car bon- gar bon_doubl e pond. Unl ess. opherw s e

spresstite a X %a,doaé’ﬁ YT E eWs re o%bspmﬁh? Figposition;

u Slit_ Wolel St d e -1 Qh ind
TS A R S o 0031 B comoo

poRidrhiuk Ipolsirtindd = OHeRé+&6|=eR %+ & € Y 6 Z &l eAry H(CHa),- and B= -

ol b e blondis Pearie defieel & b Lo R e b Sfi »
" BGTR UGS BRLER B¥tweel €5ina (CHEHThE SteRid ¥k isj?sltem, so that R? is not

unsat ur at ed” hydrocarbon group contai ning at | east one

cpuebai-R'ar MenXdo0bh e banldy € dnwhemimy ivinghe § #8-posifiewe -
or four O N or S atons_er gonpi natians, of N, _
ook s byt o B R s e T R B 7 s AL r(g iy anB

he CYol ALK iOh et PRW BECHREY BJflh Qekoids tem; a
CEELREHE doRul R et P ey s ibot |t ot edl,@éw

wilewblebstis present bghsep£5 MGy offbe siersid rips SYTeBE0 R is not
X T alkynyl " . HSSTH . ¢
B Y B X g Rt A ek PRRAREM AR L ARG Bl =0 and

upsaturated group which contains at |east one

car bon-carbgn triple bond. Un|less otherw.se

sé)e%upf Ot R3=|P+5rﬁ ﬁléa,Rha‘nZ S HeyAy H(Ghda BH#EV “(eHz),-; no double
UpSHPS ' ' e sidteiBORBER @ s not
oS Py BT ncOp Rt ol B hoRORS LM 0ot
ppesémland pdsitile bond Rreésentiistecar@s Gt O 6f thelsjangid ring system;

greups. The term"aryl", alone oy in conbination,

h8r éil\ﬁe@%ﬁ&’i—%m‘%ﬂﬁ @ aﬁ&? gap*whi ch
6) 17,20 -aziridinyl-pregn-5-en-3B-0l, i.e. the compound of Formula I wherein R'=
OH; R*=R’=R®=R"=Z=H; Y = CHj; A= -(CHy),- and B= -(CHy),~; no double

bond is present between C1 and C2 of the steroid ring system; a double bond is

present between C5 and C6 of the steroid ring system, so that R? is not present; R*=
Mev; X =-NH-, n=0 and y = 1; wherein X is in the 17/-position;

7) (35,11a,17ar)-spiro[androst-5-ene-17,2"-oxirane]-3,11-diol, i.e. the compound of
Formula I wherein R! = OH; R*= R’=R®=Y=Z=H; R'=OH; A= -(CHy),- and
B = -(CH,)~; no double bond is present between C1 and C2 of the steroid ring
system; a double bond is present between C5 and C6 of the steroid ring system, so
that R? is not present; R*=Me; X=0,n=0and y'= 1; wherein R!isinthe 110~

position and X is in the 17o-position,;



contains at |east one ring with conjugated p
el ectrons, carbocyclic aryl groups, and biaryl groups

wokeoshsssay be unsubstituted, singly substituteBCDGB2008/002067
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possible, multiply substituted, with substituent

groups in any possible positibf. Preferable are C2-C 0
aryl groups. Typical aryl groups include phenyl,

n hena ) ageyl 5. indenyl

P oo Rt 3 A6 ciackHERY, tho BEHOARA of

" Boraruld T whepineR BnO caRy = Rjgonbs |R§ et {Zui Hd?by(@ﬁi)xerand B=-
a groups. . The term "carbocyclic aryl"” refers to

g{@/}@g; %g‘i“&l%{;‘i”ﬁ’és Present Repren bl M Lotihgsieroid FiRg System; no
c st Qi et el DR A0 £ ¢ =
Pl R s SRRELR ARy e v
aPyVat IGH ke, net @pody v 1; and | of whi ch may be

opt |1y, substituted, The term "sulfinyl" herei o
CBH BT RIS St Pt s i B mn 3 leggiie and (/4175)3-
af eaRdthylsifylT e lsal ey pet.ar - of

\Agw( i ch irlr}gi@t%e op?’ }](S)lﬂg%ﬂluil(ﬁéﬁu gg‘%dét iu%’%éf?%ig dtiglgér{nllt?" . tnd

" sigfoungs of Fremaila] whereind®' = GBC2RRE R =viier B’ RID=1H5 A= -(CHy),-

hydroge | kyl enyl., al k |, aryl, | al kyl or .
R SEE i dauPletintie et Bt ol iohg b Yrobring
Theteht hfoublkibbad apre@nt PHEENCH 8RO LE D 1t oldF i \tem, so
wherejn R10 and R11 are independently hydrogen, al'kyl,

alhricihyis nogpreyanyl R aMgt X =aPy N at #GFCH or Het@SoMieyn,=aphd y=1;
0 i Gh. b ti.onally substituted. The term
"%%%Q%ﬁgFﬁgxghﬁégg?%?%h" or "substituted" refers to
groups substituted by a bel ow descri bed substituent
group in any possible position. Substituent groups for
t Pehcompeurdsi ase keawrsetsg) alihough they nvemntikonwa fer ushdsor

; Sl Qmif di_m nish. the
FlsShned i, Rl or ORI o MRt e newronal cel
Sidati arttheothegeamditfons edntioteditieis) ghé&foﬁaﬂiebeycdih}fﬂéiﬁﬂ§ Bre not
the. bi ol.ogi cal activity of the inventive conpoun
g ,ﬁ“ogfb&e Qiherptnscts jof fhsrinyiniipn (gogenpsitions.gnethods, uses, etc.).
cyclic), aryl (carbocyclic aryl and heteroaryl),
al kenyl , . al kynyl , al koxy, hal o, hal oal kyl, am no,
al'ieyfioHanving, temhia blopk animwmbisativapire defihddfidrein as follows:
al kyl sul finyl, alkylsul fonyl, nitro, alkanoyl,
al kanoyl oxy, al kanoyl oxyal kanoyl, al koxycar boxy,

CEHeta Oxky1" GRf 30 d @Bt Q stifa@hif¥hain or branched chain or cyclic saturated
hydrocarbon group. Preferable are C;-Cy¢ alkyl groups. Unless otherwise specifically

limited, an alkyl group may be unsubstituted, singly substituted or, if possible,
multiply substituted, with substituent groups in any possible position. Unless
otherwise specifically limited, a cyclic alkyl group includes monocyclic, bicyclic,

tricyclic and polycyclic rings, for example adamantyl, norbornyl and related terpenes.

The term “heterocycloalkyl” herein denotes a cyclic hydrocarbon group containing
one, two, three or four O, N or S atoms or combinations of O, N, S atoms, e.g.
oxiranyl, oxetanyl, tetrahydrofuranyl, tetrahydro-2H-pyranyl, morpholinyl, aziridinyl,
azetidinyl, pyrrolidinyl, piperidinyl, tetrahydrothiophenyl, tetrahydro-2H —
thiopyranyl. Unless otherwise specifically limited, a heterocycloalkyl group may be



car boxy, hydroxy, cyano, azi do, isocyano,
i sot hi ocyano, oxinme, keto and cyclic ketals thereof,

wa@bkdansssBam do, heteroaryl oxy, O aroyl, QCal kyl BEH/GB2008/002067

10

15

20

25

30

- denotes H, kyl , al kenyl, alkyny hy r ox

Qal kenyl OH, Qal kynyl OH, Qal kyl NXi X2, Qal kenyl NX1X2,
Gal kynyl NXi X2, NH-acyl, NHaroyl, CF3, COOX3, SO3H,
PO3Xi X2, OPCGB X1X2, SO2NXi X2, CONXi X2 wherein Xi and X2
eﬁﬁé&bbﬁt@t‘é@%"%} khbstidgap y :
al kymyl - ot yan ; 1X2 t%lggft g%]f)leallnlﬁi’f S}pgubgélttﬁ?erd lmtﬁ substituent
hercapoinyeanlyipossiblagositionng about 4 to about 7 ring atons
andoptional |y one additional heteroatom selected from
O Nor S or X1 and X together conprise part of an
| Thel férhl“ﬂﬁloﬁﬂwl ”EeréllﬂQiéhot%s hRalRyl 4 grﬂgp ﬁhﬁﬂﬁl @\‘f‘\?ﬂﬁ(éne or more
ower

ahdggersr  al kyI NX] X2, The term "l ower” is referred to
herein in connection with organic radicals or
conmpounds containing one up to and including six ‘
CZThd bRy Sal6he 6F DURMbIRYioR Sheddih Abiits &ﬁ?dl%ht chain or
bjéqagched chain, or cyclic, The term "heteroar

phed(chaig oF ByelicBeErasedlay dsocanbomegroven Whl%lycenﬁams at Jeast one
u i , e
fg%?&%ﬁhﬁpd&%‘fi %‘lﬁd: Igﬁra] d}sﬁ)gg/«u,rﬂ%egﬂgcl%éao ITE!P%L & gﬁ(enyl group
etmeg be ansibstithtedadinglgdubstituiad o if possiblel indfiiply sut@tituted, with

e

C RIQABINY Lnea?fﬁﬂtnﬁﬁﬁ‘d’é the Bﬂ@‘rﬂ@ by Rith ﬁ?‘o%‘% %’M@Léﬂsecutlve
i mdazolyl, pyrazolyl, pyrl pyr ,

Wub&mlzqndyl i ndol i zi nyl , i 50| ndol y! , 3H—| ndol yl ,
i ndoyl, i ndazol yl, puri nyI , 4H qui noI i zi nyl,
isoquinolyl qui nol yl, phthazinyl, napthyridinyl,

(Uhenezalheeko cy@loall{ﬂnbrn’}ﬂerelﬁ H@r’(c%sﬂi/éych@ ahbfaafea h?&ﬂocarbon
car bozoyl,  beta-carbolinyl, phenanthridinyl,

aBPPP aPHYIRIng % Loash ge caphpniasrteinsipubledend icomteiming g, two, three or
P e Nydr’S E of Eoﬁl}ﬁﬁhggow d) ?\I %patt&QF abh%ses &Réﬁx}lgeustpggiﬁcally

as dlécuss ove esent ’i'nventi on
i Tmited eslerdmymmnylcgblhymay be phaibkigtuesl] ﬁhglyaﬁb'stﬁfdbd 8r, if

of t@e co unds ofﬁf qﬁwg i ncluding acid additjon -
shgssible, RYEmly swhstifuted, writhysyBstifhent grqups inenygassibleesttion.
stereocentres exist in conpounds of Formula I.

Accordingly, the present invention includes all
pBlsstetyh EallynylZoilgnmenris cambination, herein denotes a straight chain or

branched chain or cyclic unsaturated group which contains at least one carbon-carbon
triple bond. Unless otherwise specifically limited, an alkynyl group may be
unsubstituted, singly substituted or, if possible, multiply substituted, with substituent
groups in any possible position. Preferable are Cy-Cy alkynyl groups.

The term “aryl”, alone or in combination, herein denotes an aromatic group which
contains at least one ring with conjugated w electrons, carbocyclic aryl groups, and
biaryl groups which may be unsubstituted, singly substituted or, if possible, multiply
substituted, with substituent groups in any possible position. Preferable are C,-Cig
aryl groups. Typical aryl groups include phenyl, naphthyl, phenanthryl, anthracyl,
indenyl, azulenyl, biphenyl, biphenylenyl and fluorenyl groups.
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geonetric isoners of Formula | as a m xture or as pure
di astereoners. Wien a conpound of Fornula | is desired

W@3008/1535841 e di astereoner, it nmay be obtai ned BCT/BBR00BH02067

resol ution of the final product or by stereospecific
synthesis fromeither isonerigally pure starting
materi al or any conveni ent internediate. |ncluded

Hehn U Dr PP B ehitst | | ds,
Pty B g PO s, RO e B o b RN S
the crystalllne fornms (e.g. polynorphs), enantioneric

G Tt IR s Pefelo ghaRaMEcn Sharing BEEEpR 5 sgomati

Sﬁﬁggﬁg&b@ﬁbgmggdltlon salts thereof. The conpounds of
Formula | may be prepared fromcomrercially available

steroid conpounds usi ng conventlonal synthetic
reRc LOR i t,0o thoge in the art.

PRk Dhid heih et (% Suleth RIS ot B il gflomy,
Oatyg&ylaﬂcty!)ﬁir Kagolg], RIIR R Mh P B bPfordall Shbshiffted.
internmediate (20S)-3 b-(t-butyldip nyIS|Ionxy) 2
1- hydroxy- 17b, 20- epoxy 5 pregnene enploylng a series

o'fhest%l% hﬁflfiﬁ%/ls g}gl{%ﬁl &é?m ea%& Hgg%(ﬁ) %I nC kyfj aﬁﬁ%nyl

but not o ox1 d: t|o
r akiymof,i aoyl, aryiylity b ge hetkioan;l, al Ioffﬁ'hfohfrﬁ@t bchSptlonally substituted.
hal ogenati on, carbon-carbon coupling reactions and
renmoval of the protective group at C3. Suitable

b tier 1t
D e G PR Bydsogen. lio alenyl,
tedk ol s, anylaligytl raathieteeoanyl, sadirrrf vdficlt iney pe eplammlly\sebstltuted

" t'echni ques that may suitably be enpl oyed. The

conmpounds of the present invention act on the CNS and

tTie 9o I'ARnanideThepds deNsELBO, IR IRADLGRR REBIH! are
t he pharnmaceutical conpositions and neéthods of this

iindensndentlyahydrogra, elkglaalkenyl, alkynds arpl exyéaikyloer wateroaryl all of
WQMERHE?%@%gﬁ@thsqbﬁﬁﬁigs or disorders related to

neur onal ap osrs or neuronal injury, such as, but

not limted to, Al zheiner's disease, Parkinson's

ease Hunt { ngton! s di sease, .nultiple sclerosis and
tg)nlagy phstituteda pp gﬁ"é’st‘fﬁﬂg’" refegy forgrpups substituted by a

qﬁ%@@és@hb&f‘sﬁ@@tugﬁbgﬁm pB@s%IQ 8{@% n%sﬂfﬁ%é{%oups for the

caused by genetic a |es

rbopemoieticDSSedirldn dresmpdrtion apfythohar gbtnpst thm,dwnot @rgmﬁcantly
id%r%?nei‘srﬂ t%e %Poqo gsigarl %lét?\hty of tﬁ‘g Mlvgﬁtl{]v%rco%q%%g}lé glrﬂ)sgﬂ?usélrjlt érotq S that
do not significantly diminish the biological activity of the inventive compound
include, for example, lower alkyl (acyclic and cyclic), aryl (carbocyclic aryl and
heteroaryl), alkenyl,.alkynyl, alkoxy, halo, haloalkyl, amino, alkylamino,
dialkylamino, mercapto, alkylthio, alkylsulfinyl, alkylsulfonyl, nitro, alkanoyl,
alkanoyloxy, alkanoyloxyalkanoyl, alkoxycarboxy, carbalkoxy, carboxamido, formyl,
carboxy, hydroxy, cyano, azido, isocyano, isothiocyano, oxime, keto and cyclic
ketals thereof,v alkanoylamide, hete;oaryloxy, O-aroyl, OalkylOH, OalkenylOH,
OalkynylOH, OalkyINX;X,, OalkenylNX;X, OalkynyINX;X,, NH-acyl, NH-aroyl,
CF3, COOX3, SO3H, PO3X;Xs, OPO3 XX, SO:NX; 1 Xo, CONX; X, wherein X and
X3 each independently denotes H or alkyl or alkenyl or alkynyl, or X; and X, together

comprise part of a heterocyclic ring having about 4 to about 7 ring atoms and
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i n degeneration and/ or apoptosis of neural cells in
the central or the peripheral nervous system The term

woO reosasss3or "treatment” as used herein refers POT/G&BR008/002067

treatment of a disorder or disease related to neuronal
apoptosis or neuronal injuryi9n a subject and
includes but is not limted to, preventing the

ﬁggoq@ ?%9%% ag &exfoa%% d&&lﬂéq;ﬁ&g o.N ﬁ%%um REhndWRP together

rragnose avi ng di sorder or
@bﬁﬁﬁ&ﬁ)arﬂ dﬂhhbmiderrﬁlgtﬁwlr@ douddeto @ringl ats»ﬁmaad Xz denotes H, alkyl,

npl e arresting the- devel f the disorder or
dlk%ﬂs akynyd hYéWXr}’gloY*’ﬁé al&v%@m b sease, for
exanpl e, causing regression of .the disorder or

di sease, or relieving the condition caused by the
dihe ease'lowerdiismfetesd, to ﬂlerelremph@tlogmﬁmrg@pw raglicals or

npt f the di d F
S S o B >
Qll {chfaﬂ{ ;aga]gdr&%ngmycgg the indicated di seases,
i'nc

ut not limted to oral,
par enter aI subl i ngual , transder rral rectal, or

mnls tlon,y tion,or. Vi .
g[gﬁ., l 5&3@{5? g 1 gpntaé%l% gg{#gﬁg&gg c%/ﬂlc unsaturated
Rﬁ&éﬁmoﬂtﬁﬁﬁ@%@ NwBhr&Lor o] Moed atans wm@@no orldrn
adm ni strati on by i njection or continuous

ﬁ@trowiﬁl@qailzwnm@@r HI0EYTILES: E4fe tlinﬁn,sénl?qngﬂ Wg naphtha[2,3-

R
fph'éﬁ@cahﬁﬁtyl S -poirblyt litnidazalys pyrdzelyl, pyridgt, pynemg:bnqdommﬁazmyl

to the d d te f oLt
st g S kT LSS SRR
R iRy TSl ol i,

[fudi-cerbEzoyl, cabomyﬂmmm carbmimyhfphpmrélu‘ilm)én@qr@ﬂlrafﬂzeoxazolyl

i, b RIS o ey

r%ggugge@aggvesuch corrpounds vvlth nont oxi c
armaceutical carrier according to accepted

procedures |n a nont oxi ¢ amount sufficient to produce

t eeﬂ%gs IBlI’ iy oﬁl a q%&éggsgﬂh%ﬁ%% hﬁ&&l]&p&c@eﬁa‘tﬁé’ Bit&S land salts of the

€ cofmposi'tion contains

té&l@%ﬁds\/ﬁ ForguRdi Bietuding @id addifieesaltsut nont oxi ¢
amount whi ch depends on the specific biological

Those skilled in the art will recognize that stereocentres exist in compounds of
Formula I. Accordingly, the present invention includes all possible stereoisomers and
geometric isomers of Formula I as a mixture or as pure diastereomers. When a
compound of Formula I is desired as a single diastereomer, it may be obtained either
by resolution of the final product or by stereospecific synthesis from either

isomerically pure starting material or any convenient intermediate.

Included within the scope of the present invention (compounds, pharmaceutical
compositions, methods, uses,etc.) are the crystalline forms (e.g. polymorphs),
enantiomeric forms and tautomers of the compounds of Formula I as defined herein

and of the pharmaceutically acceptable salts or acid addition salts thereof.



activity desired and the condition of the patient. The
phar maceutical carrier enployed may be, for exanple,

wepaosasssa4 solid or a liquid. Representative soPCTIGB2008/002067
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carriers are | actose, terra al ba, sucrose, talc,
gel atin, agar, pectin, acaciappnagnesi um stearate,
stearic acid, rmcrocryst all'ine cellul ose, polyner

hygdg @ %&mﬂ@ gf F&%ﬂlé KB a@&&@t d Pro%” ?mﬁx%wlélﬁ; avafthiie steroid

propyl e l'ycol, -aqueous
bc«uymumie xlsmg n_snvea'gwnqb symhetmxba@iohs gmalliat fotkoseiskillad ¢h the art.

e like L. si gns mlarly, the_carrier or diluent
BGPTSR gy Pribs UBYeRoRHhERTRK o PXYESBAIPR B2 preprepared
afrbm th @ i It :
o S S S A ST 21yt
i G, & pperyespragnpres omployirgrvidevies bﬁ@mﬁ@eb step$ m thhepmapsate

cvidP g b i RSN i rERfon refedogy

phﬁﬁ@@eﬂaﬂoz@ drahél f@plafbn, ﬂlaﬁfgeﬁaﬂfo%r éeﬁb&@éﬁr@&a &ﬁ\%ﬁﬁé ?ea'cﬁons and
mcronlzed powder or pII form or in the forn of

tFenayel off the erpiestive groslnp@bé?é» Switgble hpidroky retsetivef graups other than
| fhlglf'b%}g@ig) ﬂsﬂg ik (parn%ﬁt{ngglbger% g@n g’:ﬁﬁaran Eegé)ﬁgo%?renﬁustratwe of

nmmqmﬁha prdpamuwdteehmmsthﬂnnm sterdbibleemployed.
pharmaceutically acceptabl e preservatives and the
i ke. When | ow dosages arerequired, nasal spray,

suhé EdEptRIndSEMha! 'plsésélﬁtlh\%ﬁtlaﬂ dedt dnrfﬁg Cﬁ\ﬁ%l f G Réﬁlféral Nervous

patches are al so suitab phar maceuti ca
t @ﬁte@al Desirablei abjgctst dfdhe pl&nmcwedl doinpositiopoarmidacthbds of this
sis of. which was

o2 Pl Pl e BB AndEr SR o7 BRifresnedted dhcatet o

f disdrideRetiond td HesendPapebas ol dirdaP i &g dsdcR s aoul@ ﬁBtt 1hited to,
under standi ng of the 1nvention, and aré not to

t Akedaimes's disensel Rykingen' %élé??ée,dﬁurttmetqnh\deswm multrtpla agleroms and
Wg}{l@%fﬁ «Lzléx%s{s F{Aiﬁ? A ﬁeglegm%tlor? )érllc{ (Ellé]chhment peripheral
) acinor2dhydealnyedl toxgendild Fhndemealgosy diabdes §oks GefpeBNNTIL 41d

205S) -
3‘% Wy brpiny awen, op sehemia-apgd spleree emyethen condiieareslting
1%%'\|§|_élﬁer§t{0?1 odfod b %ﬁt aﬁxé/f ri'eﬁraef ’cgl@s B YennaPSHE 68pheral

Exper |
nervous system

The term “treat” or “treatment” as used herein refers to any treatment of a disorder or
disease related to neuronal apoptosis or neuronal injury in a subject and includes, but
is not limited to, preventing the disorder or disease from occurring in a subject who
has not yet been diagnosed as having the disorder or disease, inhibiting the disorder or
disease, for example arresting the development of the disorder or disease, relieving
the disorder or disease, for example, causing regression of the disorder or disease, or
relieving the condition caused by the disease or disorder, for example, stopping the

symptoms of the disorder or disease.

Formulations of the present invention may be administered in standard manner for the

‘treatment of the indicated diseases, including but not limited to oral, parenteral,



NMR spectra were recorded on a Bruker AC 300
spectroneter operating at 300 Mz for 1H and 75.43 ML

wo 0008133334 1H NVR spectra are reported i n unitsPof/GB2008/002067
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relati've to internal CHO 3 at 7.24 ppm 13C NWR shifts
are expressed in units of d r&lative to CDCl 3 at 77.0
ppm . 13C NMR spectra were proton noi se decoupl ed.

A%Tm ,ecﬁ{nrsge WL, PedtACH A5t gﬁ‘ tmlﬁ inha2tibfi 8r Hlbuccal
plates (VBrok F254) were used | in layer

cinoimistretjora pAgditi@alynednoppsiipins of fherpirésentinyerionasay be
%ogag{a@ld%ﬁp%'fmtera a(?mlngs?ratl(gn 19}9 m?gc(’c)lon or czwntmuousnglfusmn The

1ddrtpcsRtionArtadApds aliBRentibn TnayBe foARMLRM &S Q'sloROre?ease form or

- sol ution of dehydroepi androstérone (500 ng, 1.73 mmol)

i #8 adapptipisnaratbvE Theoropte)of admmmgommymrwmutodhaﬂ effectively

o o R couR s BHRtSIER ey o i o iedoptoti

S&ﬂfddse An§tpefsof alrRERE halau fay Sfterd] the Wrtner AdcBiption to any other
n&pet ion of the reaction water was added and the

f oh administigtian, et haingbesecinientpassast hyl et her.
The organi c | ayer was washed with brine, then dried
wi th anhydrous Na SO and the sol vent wasevaporated in
V'Ehmpharﬂih&uh%iiodﬂ@o%ﬁnsmfrthlﬁ iébntiyn fleqmépacal roOnventional

BTG o T TR B s g
101%%01@ C(\.M:Hi(glﬁldg ryigh ﬁ(l)ﬂtbﬂ@ gﬁﬁ{ﬂageut%'aﬁéagne@a%goﬂﬂlg(té %c@e&oted

m p.
mop@dqre(s@m@]@)mtodlc egncgmt ng“ﬂcuem to@pr@hice tik db?lred pha#Eda¢ardynamic

}_@tlvﬁ%n'_g iubéecg,g %llor%gban ? %%t’alalg% ﬁomfgm%?p j:ont@n%g-xe active
(Bigredidnt HQnGldtive, bliBhotdAc 6Gh{S)hidh ddgbnddon R sg&nﬁc biological
20.41, 23.58, 28.99, 31.35, 31.54, 31.99, 33.

Ftiniy desrredand e qogdition of fhe pentq, 53. 12, 53. 63,

70.52, 71.59, 121.21, 140.88. Exanple 2 Prepar ation of
(20S) - 3b, 21-di hydr oxy-17b, 20- epoxy- 5- pr egnene

The pharmaceutical carrier employed may be, for example, €ither a solid or a liquid.

Representative solid carriers are lactose, terra alba, sucrose, talc, gelatin, agar, pectin,
acacia, magnesium stearate, stearic acid, microcrystalline cellulose, polymer
hydrc;gels and the like. Typical liquid carriers are propylene glycol, aqueous solutions
of B-cyclodextrins, syrup, peanut oil and olive oil and the like emulsions. Similarly,
the carrier or diluent may include any time-delay material well known to the art, such
as glycerol monostearate or glycerol distearate alone or with wax, microcapsules,

microspheres, liposomes, and/or hydrogels.

In the case of a solid carrier, the preparation can be plain milled, micronized or
nanosized, in oil, fableted, placed in a hard gelatin or enteric-coated capsule in
micronized powder or pellet form, or in the form of a troche, lozenge, or suppository.
In the case of a liquid carrier, the preparation can be in the form of a liquid, such as an
ampule, or as an aqueous or nonaqueous liquid suspension mixed with

pharmaceutically acceptable preservatives and the like. When low dosages are



17 -Vinyl-5-androstene-3/7?,17/?-diol To a solution of
dehydr oepi androsterone (250 ng, 0.87 mmol) in

wandvgdsses tetrahydrofuran (7mk) was added dr oped/e82@i8/002067
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-78 0C a solution of vinyl magnesium bromde (IMin
tetrahydrofuran, 4.35 nL, 4.3% mmol) and the resulting
m xture was stirred at roomtenperature for 12 h.
hBlre 3Rl oo AP EARLRA0, SREHHRA T QTR PiRbnes are
ealto adtabtb pliatthacetitisdl faastfat ®picihalndingaaiion. | ayer was

washed with brine, then dried with anhydrous Na2SO4

and the sol vent was evaporated in vacuo. The residue
186mYpdcl Shrouhd AT AN € NERTBLBA! ARAYGELLE fich was
sol vent: cycl ohexane /acetone 9:1), to obtain

1Fetormied ji agorhdeowith e Biapd scetidn oét fath helobyvi tThese Examples

crystal.li solid. Yield; 20 749 : ) 0. 183C
R 8851 onder§la i o5 e Tsghiged o ot g b e s
( Bmitldd the s&® %fﬂfe,im;enﬁoﬁ%&%w. 2H), 3.47 - 3.51 (m
IH 3a.H), 1.18 - 2.48 (m 2 it), 0.99 (s, 3H) . 0.90
(s, . 3H;. 13C-NWR (CDC 3) d: 13.95, 19.38, 20.64,

2B §%p-spirod3-andposten-1%32’~gdramge3fral ("BNNF0"U2. 22,

ifgo @?é%;zgédihggfo%{%d172’32'0?e9p’0x§j‘§-1}r8e’gn:e[l}el '('gl;NN:-lezlcf"? L
1 A [ L .20.(315 = AR To
ﬁ(%?fé@h%(?fo%¥Q7bﬁ@ el‘f%)(y-a@ éi%ﬁﬂ%&ﬁ;ﬁ@%@%ﬁ%ﬁe

a so ion a- vl nyl - 5= andr ost ene- 17

(4580838 dilsy drpxyntBe.20ieposyriyhegened] BINNO3 et hane

(5m), vanadium acetyl acetonate (2.5ng, O A mvl) and
Mt yl hydr oper oxi de 70% (0. 14nL, 0.94muol ). were
sequentially added at -100C. The resulting m xture was
stirred at 00C for 12 h. After conpletion of the -

r ExReripntahgeqtiont ure was diluted with di chl or onet hane

! . . .

20 e SR U HBRARR ST Gl G 300 s

afioh yid raod 7 MNEPEE fantCt HE NMRvspetirads repcaedimtsics of relative to
by flash col um

Xﬁfﬁ@ﬁggﬁa %ﬁi 5‘? B SRk ShRE arehrerSngRHaRES relative to

CDClsat 77.0 ppm . “C NMR spectra were proton noise decoupled. All NMR

spectra were recorded in CDCl;. Silica gel plates (Merck F254) were used for thin
layer chromatography. Chromatographic purification was performed with silica gel
(200-400 mesh).

Example 1

Preparation of 17f-spiro-[5-androsten-17,2’-oxiran]-3/-ol

0} To a solution of dehydroepiandrosterone (500 mg, 1.73
‘ mmol) in anhydrous DMF (10 mL), trimethylsulfonium
iodide (530 mg, 2.60 mmol) and t-BuOK (292 mg, 2.60

HO,

\'
N

H mmol) were added at 0 °C, and the resulting mixture was

stirred at room temperature for 2 hours. After completion of the reaction water was
added and the resulting mixture was extracted with diethyl ether. The organic layer

was washed with brine, then dried with anhydrous Na,SO, and the solvent was



ethyl acetate 6:1), to obtain

3/ ?, 17/ ?-di hydroxy- 20, 21- epoxy-5-androstene as a white
wa@eystiadsBi ne solid. Yield: 50 ng (329 ; mp. 1BGFE&EB2008/002067

0C, [a =-53.10 (C =0.001 13 g/niL, CHA 3); 1H NWR

(CDCIS)S 5.35 (s, IH) 3.083(t, J=427Hz I H),

2.87( :305Hz H, 2.76 (d, J 3.05 Hz,

| H),
1. 24
esét ﬁ??@f*%pﬁéﬁe‘%@ S s i
Q@luﬁgm sé‘l@er@ 1petﬁ>@etﬁ96th8r7402 60°@2celéhe 8475} ﬂcBobtahﬁ fdggompound of

50.11, 51.44, 51.79, 54.83, 56,22, 79. 63
@@n@m 1 aggwdite crysilline solid.” Yield: 310 mg (59%), m.p. 170-173°C;

Uiy S °X¥>ﬁﬂsbe/%%y G SRR enEs? 535 6,11
|
TREHE S0 et i D, ) G PR MERS 2L, f 20es iz,
MKt DDA 9\@5 SGHY, 1 @0 (§t3H Q8T HNMES @ BHel@-tDng’,l,Z‘ GOMB.
Af t'er Ietlon of the reaction the mxt
QORI H, SO 26EbPA0S SHD.CHE S0P b - Payartas
a nh{;gﬁ%%g, %gg(g?_%%ﬁi‘?z 3id3e7638 Fihan 1%%1%098% wi th

: € Sol'vVént Wwas évaporated in vacuo
and the residue vas purified by flash colum

chromat ography (el ution solvent.: _dichl oronethane
/ethyl acetate 3:1), to o 1 0- S) - 3b, 21-

A R e o LA TS

:oooogg/m_ CHO 3): 1H NMR (CDO 3) d: 5.28 (s, IH),

[yl 30 37 (0 2 "

B8—s7—3t)= heTa a@bl@lﬁaﬂi af déliydﬁfep(aﬂ%)sterone (250 mg, 0.87
3/ 2-hydr o Ne¥0-lepoxy - 2 br omoef hyny| )
andr ost eng ’ mmol) i 1n ydrous tetrahydrofuran (7mL) was added
3/ ?- enyl ) 19:?6119&‘%' np&g a
512 1)) dehydr d e%#ogwds%)%t Zﬁgﬁ;&r HM eslin

= bromide (1M in tetrahydrofuran 4 35 mL 4.35 mmol)

and the resulting mixture was stirred at room temperature for 12 h. After completion
of the reaction saturated ammonium chloride was added and the resulting mixture was
extracted with ethyl acetate. The organic layer was washed with brine, then dried
with anhydrous Na;SO4 and thé solvent was evaporated in vacuo. The residue was
purified by flash column chromatography (elution solvent: cyclohexane /acetone 9:1),
to obtain 17a-vinyl-5-androstene-34,174-diol és a white crystalline solid.
Yield: 200 mg (74%); m.p. 180-183°C; g NMR (CDCL) é: 6.01 (q,J = 10.99 Hz;
1H), 5.31 (s, 1H,), 5.09 (t, J= 10.99 Hz, 2H), 3.47 - 3.51 (m, 1H, 3a-H), 1.18 - 2.48
(m, 21H), 0.9 (s, 3H), 0.90 (s, 3H); *C -NMR (CDCl;) é: 13.95, 19.38, 20.64,
23.65, 31.61, 32.09, 32.58, 36.14, 37.24, 42.22, 46.10, 49.95, 50.31, 71.69, 84.18,
111.87, 121.31, 140.82, 143.02.



mol) in dry DVF (20 nL) was added at O OC i m dazol e

(591 ng, 8.981 mmol ). The resulting m xture was
warisnesdsf or 30 m nutes, t-butyl di phenylsilyl ptit/oBe@s/002067

(2.22 L, 8.681 mvl ) was added, and the reaction was

stirred overnight at 50 OC. Al4er conpletion of the

reaction 20 nL saturated NH4Cl was added, the

r 0,21-8p6xy35 | 30 minutes and the

%?Wg’ 'irbgst- UpoRS lahfpsk e

s evapor In vacuo. To the.residue wa

glade a sh»élt@ngﬁ i 7@-vurggy-érandg(§tene—3ﬂsl 7p-diol
aéﬁr : nﬁtﬁnd ¢ @V ap%ﬁ?ydtr% EGudohdithane '

In vacuo

r @%msv@iahiuae@bewwdu@ta@-@ &g, 0l0dmol)
br filtration of the s

t.he
Nydor was pyr#id felaltﬂb}@fpﬁ%fﬁx’@éﬁg%{o 14mL 0.94mmol).

%@ﬁ&q\tlﬁgp X(i(j%gflltjt '1% 0%‘8 ﬁ’%ﬂtl %W& @)"C for 12 h.
gAgtgr %ogﬂﬁle(ld's_ni) ofkhiy E%Ztéé%tbhé nﬁ@tugefgnvaﬁ&l)utecswﬁﬁ d@d:]lfkorohid)hane and
S : ! : :
(egrganiolayey e exm}ted gfﬁﬁhfl'rlnz&b @ﬁbﬁﬁtﬁﬁ%%ﬁs@isam} %5‘}&9 f‘r}dlt%n was
371%&?%&% gn%{n%sﬂl %@@'4 IJaiZé ':he%blv-gﬁt V@asS&JaH&ﬂaReﬁ iR%acuo. The residue

phenyl si Iyl oxy)-5- androstene-17-one
( %& pwgﬁedlbﬁﬂ&hmmhin)n thronbatp gﬂaﬁﬁy (dation olvens: dickderymethane/

Sealt%t’ i t@T atnl%B @@J éﬂgy& gg\élln%m()r/@%ﬁ@ros e as a white

P e
POWOEEs b/mtI0 GIII’@IJ éﬁ‘NMlt‘((YB@%Eb: 5 Bb@s rrmtyose(tv\@is: 4.27 Hz, 1H),

stirred for 30 m nutes e sol vent was evapor at: ed

i B.8765 Jo: 3.0h 8z BY), Quild Wad=pu5i 7. dEDL]. 26 H2s30 @l 19k, 1.02 G,

9§f®;n6?2%§f%y”®ﬁl% PEREDD £F Th G £ 95308 6. 31, 3238,

vsey)h $6.591370Ft 8122 UB/ 13, 9k 48, /50606y i4e] .19 5M1\83 SGDE;I R)69,
677656 4H) 739725(m 6H), 6.00 (dd, J
—TB6§81211274 760.81.

(205)-3p,21-dihydroxy-17§,20-epoxy-5-pregnene
To a solution of 38,17f-dihydroxy-20,21-epoxy-5-

androstene (40 mg, 0.12 mmol) in anhydrous
MeOH (2mL) was added K,COs (41 mg, 0.3 mmol)

and the resulting mixture was stirred at room

temperature for 12 hours. After completion of the
reaction the mixture was diluted with ethyl acetate and the organic layer was extracted
with H,O and brine and then was dried with anhydrous NayS0O4. The solvent was

" evaporated in vacuo and the residue was purified by flash column chromatography
(elution solvent: dichloromethane /ethyl acetate 3:1), to obtain (20S)-3f,21-
dihydroxy-178,20-epoxy-5-androstene as a white crystalline solid. Yield: 32 mg

(80%); [ ]° =~70.00° (C = 0.0009g/mL, CHCl;); *H NMR (CDCl;) é: 5.28 (s,
1H), 3.63 (q, J = 4.27 Hz, 1H), 3.40 — 3.49 (m, 2H), 3.12 (g, J = 3.66 Hz), 1.36 - 2.21
(m, 21H), 0.95 (s, 3H), 0.81 (s, 3H).



Hz, IH), 5.14-5.05 (m 3H), 3.50-3.46 (m IH),

2.32-0.87 (m 19H), 1.05 (s, 9H), 0.99 (s 3H), 0.88
WQ 3008354534 PCT/GB2008/002067

3/ ?-(t-butyl di phenyl silyl oxy)-17/?-hydroxy- 20, 21- epoxy

-5-androstene To a sol ution ofs

3/ ?-(t-butyl di phenyl silyl oxy) -

17a-vi nyl - 5- andr ost ene- 17 - la 1 ng, 0.345 mml) in

dry dichl oronmet hane (3.7 n%&ie sequential ly added

aPrephPationvél (aOS)?)ﬁ-l()Mrﬁﬁy-m,2@-e98ﬂy~m(2-bmﬁoéth?ﬂﬂﬂ5

0.2936 nL (0.69 mmol, -2. M sol .

13‘2dr&F?9HForoet hane) . The reactl on m xt ure was stirred

at 0 0C overnight, and then was diluted with 15 nL

di chl or onet hane, washed with water, Na2S03, and bri ne
(3&(&&@@phe?tyésib1g@bﬂ5@add@ﬁéﬁe-%bﬁe dri ed over

spbsorose s son a6 Lol ses Sbiiaisd 13
g:qre;)glt ograh | EDﬂglf%f%g))\régﬁ}yDR/ﬁi@@lrﬁEW%tm%d at 0 °C
J?-(t- P si | iidpep)e- (527 h; BY8t oxyelp0TRe resulting
(BB P 25t 716 | iy pitfeh o7 34 gipgi Syl
~17-5-15 (m | H 3. J%lﬁh&@s(l chldflde (@ 209 B 3%81 mihol) was

|Q289287(m|H),276 g§ H, 2.42-2.34
( degl |_zbnd the reactiprgwaq sHrred @Mprni ghtg 1g:o gﬁyr complgtiqnsof the
tloQi &né%a@ﬁ{%ﬁ IaTH le‘rn{?/ ad egl/,l %1?( re)sulélilg Hlure wasls/i;p*eéigor 30
lcmlyes?atnfj rtlmgs;?‘;'azlt Was avamirazméi zgrvaazﬁo ST(?th(:trengdﬁey\k/ah addedgthyl
0 r ox ro
it U ARBNF IFTET v 6! BiEh B REGATBAY. iR s dried
1W1':_!I‘1 adh ré’ﬂs)Né’}’S& a@“ﬁ@ b1¢nt R RV RERE AL WeBo K88 rés%éue was

ng, 0. ) The reaction m xture was stirred
r@@rry'ﬁﬁaléwp@waﬁnﬁt@%p@mh@h ttherxHH6Q Pen Afies fitliation od thei st)hd the

o rgani 13(%?05;/‘) e uag"‘@?,& ?lfa@dcog%% &%ﬂg‘yr@ ien §<)elg?m:

t delohexane/BtOAc 95:5). Yield: 1282 mg (70%); "H NMR (CDCL) J: 7.80-7.74
(m, 4H), 7.42-7.40 (m, 6H), 5.22 (bs, 1H), 3.62 (bs, 1H), 2.50-0.90 (m, 19H), 1.14 (s,
9H), 1.07 (s 3H), 0.89 (s, 3H).

3f-(t-butyldiphenylsilyloxy)-17a-vinyl-5-androstene-17f-ol

To a solution of 34-(t-butyldiphenylsilyloxy)-5-
androstene-17-one (861 mg, 1.635 mmol) in dry
THF (30 mL) was added dropwise at -78 °C a.
solution of vinyl magnesium bromide 1M in
THF (16.35 mL, 16.35 mmol). The mixture was

stirred at -20 °C for two hours and then overnight at room temperature. Saturated

NH4Cl (25 mL) was poured into the reaction vessel, the mixture was stirred for 30
minutes, and the solvent was evaporated in vacuo. The residue was purified by flash
column chromatography (elution solvent: cyclohexane/EtOAc 95:5) to afford 34-(t-
butyldiphenylsilyloxy)-17a-vinyl-5-androstene-17-ol in 60% yield.



sol vent was evaporated in vacuo. The residue was
purified by flash col um chromat ography (el ution

W@ eosanis34 cycl ohexane: Et OAc 8:2) to afford (208)F/GBR808/002067
(t-butyl di phenyl silyl oxy)-21-hydroxy-17
b, 20- epoxy-5-androstene in 8G% yield.1H NMR (CDO 3) d:
7.69-7.65 (m 4FD, 7.42-7.33 (m 6H) 5.13-5.12 (m

llEgvaé‘ @D%'&- 65'736%“ ‘éﬂz)%j?[gpﬁ%q dqu)&g' ggb?@“g@(lg‘,%s 17.70

|Hd, 113, 5174-8.03 (fh A, Jgféd) % ;15 (1%911-‘1) 82132( 0187 thHhomd; 085 (sSoH),
3;89-@3}511@%%& g?’iényl si |yl oxy) 17y9 20 epoxy- 5- andr ost e

ne-21- carboxal dehyde To a sol ution of
3/ ?-(t-butyl di phenyl silyloxy)- 21-hydroxy-

I;Bb(taﬁtﬁﬂmhwnﬁlsﬂyldmslmﬁyd@&ym,z1Cbp6§§~l$-dﬂmb§teha dr y
di chl oromet hane (5 nmL) was added at 0O C Dess-Martin
Perodlnane (75.8 ng, 0.1782 nnDI) The m xture was

et a8 fhbat - TSI ARG o)
r zgtnlugf?‘}t“%eﬁ &%ymré%@g}é%%@? 1) wers

and the slécgiemmy 26334 ava@@ba&/@dadae)z (1.95

ied by flash colum
s oig/ €21 eqy ehdhBuaH] Bt20pe mL (0.69

31}11%2)](: Qégftl\{;lcs)r d. (ﬁgagl?ry?tgm Il}? r)eaﬁ%orbgl%re was stirred at 0 °C

amiigt@ Sdnd ml@erﬁﬂzas%i[lbé&(ﬂltﬁ e Bk‘ﬂﬁdwi’ﬂoﬁlrﬂetﬁﬁleﬁ wﬁﬁheﬁgﬁ% water,
) =549 H, IH), 7.69-7.67

NﬁzS@H)and ’Pna?ﬂ?i @hmHn warga@cmess were Gried P, an@Y@@uS
FigpSol Tog PsplytnEid fgpdrfedy el e Taf s AoV sy
Q@oBiiny shro8tdjography (elution solvent: petroleum ether: dlethyl ether 95:5) to

37 (1= butyldi |.Si d -

élff@ﬁ %@@r@ﬁ'ﬂ@gﬁﬁwffg} Y)ééérhsré %ezr o %ys%mr?%weof“eld
(120%0g @8 ), tHINNIR @HCRNS! 278360, 4H), 7.43-7.36 (m, 6H), 5.17-5.15
(m, 1H), 3.59-3.53 (m, 1H), 3.09-3.07 (m, 1H), 2.89-2.87 (m, 1H), 2.76-2.73 (m, 1H),
2.42-2.34 (m, 1H), 2.21-0.84 (m, 18H), 1.09 (s, 9H), 1.04 (s, 3H), 0.93 (s, 3H).

(2()S)-3ﬁ'—(t-butyldiphenylsilyloxy)—Z1-hydroxy—17ﬂ,20-epoxy—5-pregnene‘

0 . ,
.m\\/OH To a solution of 3f-(t-butyldiphenyl silyl

oxy)-17B-hydroxy-20,21-epoxy-5-androstene

(51 mg, 0.0894 mmol) in a mixture of dry
H MeOH:dry THF (1.5:1.5 mL) was added at

room temperature KoCO; (31 mg, 0.2235 mmol). The reaction mixture was stirred at

room temperature overnight, and then was diluted with EtOAc (5 mL) and washed
with water and brine. The organic layers were dried over anhydrous NaySOs, and the
solvent was evaporated in vacuo. The residue was purified by flash column
chromatography (elution solvent: cyclohexane:EtOAc 8:2) to afford (20S)- 35-
(t-butyldipﬁenylsﬂyloxy)-2 1-hydroxy-17B,20-epoxy-5-androstene in 80% yield.



17b, 20- epoxy- 5- androstene-2 1- carboxal dehyde (45 ng,

0.0792 mmol ) in dry dichloronethane (2 nL) at 0 0C was
wa@dasds#Bk8P (113.8 ng, 0.434 mol ). After stirPCTYGBR@S/002067

10 mnutes at 0 C CBr4 (70,78 ng, 0.213 nmol) was

added. After stirring the reagiion mxture for 1 hour

at 0 OC water ( 1 nL) was added. The reaction

m td, it h,.d{ chl.0 t hane

o R PR 43P ol TR o Bt R 920 > 11 Fr D 376

t (dd, 5eBwBnt 2, MHZeVH))B)S&BeIQ Qnﬂ 2¥pLy07 (th@ =r4=,~§7 @Lﬂ&l M@adH), 2.37-
purified b col.umm ch rormtorap 2

s%?-%mm)c TG Ek HellE ORB-G8) a3, TBDaE b OID, 0.9 (s 31D, 055

butyldlphenyIS|Ionxy) 17y -hydroxy 17
a- (? 3,3-tribrono-allyl)-5-androstene. Yield 32.8 ng
(52%; 1H NWR (CDO-3) d: 768766(m 4H) 741736

4&@%}6 '(3')8 (t-g’ %gdéglewlsﬂylpaﬁy) %4325720 -PRFXY-§ wdroztengzé 87 (m

19iboxatdfdes, 9H). 0.99 (s 3H), 0.95 (s, 3H). (205)-
3/ ?-(t-butyl di phenyl silyl oxy)-17y9, 20- epoxy-20- (2, 2-di
br onovi nyI) 5- androstene Br To a solution of

37= butytdiptenyl="=8Bn silyl -17/.?-hyd -17.
ll (1 kT3 3- %l ri bro y]\\Q/PJ ﬂéﬁ%?@ﬁ%’iﬂég é&g%tylpgpxﬁ/engz‘lsﬂyloxy)-
. 04136 | T\ THF (1

el e

1 mi nutl e(5dtmg OH8Q n[nnplg in dry dlchloromethane

THUPEr8 - ater (2 nb) i

‘he rea?ptl on m xture was q=m¢§3§?g’g§j%icgﬁtadl e{:ﬁ% elt!\}lger1n

Td—theorganictayer—was dPére&n@me(ﬁSﬁﬁhg,Cﬁmmﬂﬂsoqhe

then the sol vent was eva a%)eq |n vacuo. .The .resi due
o, Prefer

VRETYE s SIS rpgmeme eggactigp mixtpre was diluted
r\?ﬂ? Hieﬂgl et\ﬁbxedl@ mﬁp af@wasHeanyith é"fnﬂ’fﬁl)e of PR KGFED, 3)

saturated Na28203 1 2 (10 mL) saturated NaHCOj; (10 mL), and brine (10 mL). The
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organic layers were dried over anhydrous Na;SOy, and the solvent was evaporated in
vacuo. The residue was purified by flash column chromatography (elution solvent:
cyclohexane:EtOAc 9:1) to afford (20S)- 34-(t-butyldiphenylsilyloxy)-17/,20-epoxy-
5-androstene-21-carboxaldehyde. Yield 46.6 mg (98%). 'H NMR (CDCl) : 9.26
(d, J=5.49 Hz, 1H), 7.69-7.67 (m, 4H), 7.42-7.34 (m, 6H), 5.14-5.12 (m, 1H), 3.56-
3.51 (m, 1H), 3.33 (d, ] = 4.88 Hz, 1H), 2.37- 229(m 1H), 2.18-0.86 (m, 18H), 1.06
(s, 9H), 0.99 (s 3H), 0.91 (s, 3H).

3ﬂ-(t—butyldiphenylsilyloxy)-l7ﬂ—hydroxy-17a-(1,3,3-tyibromoallyl)-5-androstene

To a solution of (20S)—3ﬁ—(t—butyldip‘henyl-
silyloxy)-174,20-epoxy-5-androstene-21-
carboxaldehyde (45 mg, 0.0792 mmol) in dry
dichloromethane (2 mL) at 0 °C was added
PhsP (113.8 mg, 0.434 mmol). After stirring
for 10 minutes at 0 °C CBry4 (70.78 mg, 0.213 mmol) was added. After stirring the

reaction mixture for 1 hour at 0 °C water (1 mL) was added. The reaction mixture




7.44-7.33 (m 6H), 6.19 (d, J = 6.71 Hz, | H),
5.14-5.12 (m IH), 3.75 (d, J = 6.71 Hz, IH)
WQ@288A8544 (m I H), 2.38-2. 29 (m IH), 2.16-2.2O1/GBR008/002067

IH, 1.99-1.92 (m IH), 1.79-0.85 (m 16H), 1.05 (s,
9H), 0.99 (s 3H), 0.85 (s, 3H)g (205)-
3M- hydr oxy- 17#20- epoxy~20- ( 2- br onoet hynyl )

ﬁl é}ﬁ&% @l‘%@%@&l%@r@gﬁ% %{‘)‘d& 2‘85052 @%’ %? gf#b‘i% Cﬁ%{ ﬁnhydrous

SNaysiy,othies i soBentnWas EraPdiafcd zm&do I’IﬂledésiduWas(puhﬂﬁﬂby flash
at 0:-C s adde H%JTB F 1M sol . The reactio

s‘fqlvme& Batogsaniy (Flutign sQlyerH p@%@xmﬁ@% a8 %t%@ff%éﬁ -(t-

di e?ﬂyp Hﬁsﬁﬁ@:&é@'l@ﬁ ni cw@; ?gﬁﬂr Beﬁ p@ E&hdr%’st%nlfs

NKRBDA2. 8111!1@652%1)@ HNMmcmgwa'pézdt@c(m mH\)amm 36H(m, 6H),

(P97 Er Bk, Sap i sktede wbS bt bR Mats, 110,

r 1
(egpgg-))?-m%?%bbg?(}m S‘ngIlIn 02@; S3H r%g% 7 3H) Yield: 18ny

(quantitative); 1HNI\/R(CDC]3) d. 5.37 (bs I H),

R e L L T R e R

3amdrddtesle hydr oxy-17 a, 20- epoxy- 5- pregnene
(3/ ?-Hydroxy-5-androst ene~17-yl i dene)-acetonitrile To
a solution of t-BuOK (4.14 nmmol, 465 ng) in dry THF (5

Y ar 0 0C Was added dgethyl Tﬁyaas%ﬂﬂ%h@fbﬁ?ﬁ?lﬁ"?%ﬁ?!l‘

2. 76 mmol 0.44 nlLd and\t hg reaction was

o e | s sityldey)- pdpdreey- Ea-(1,3,3-
outlono 69 mmol ,| 200 [ ry. THF
d the tas/stirred frgl?%g‘gl)at“é(ﬁb%@érﬁ?t@efé@ _rng%g,

he reacti on. qu)4q§e@ﬁﬁﬁ&)’1 Eﬂwas

Matitsle p saturated NH4C and was extract ed W t
thyI agetate, and the organ eddldyaéﬂ °WaEB AB £ 68274 b of 1M

I1 & T%ﬁ‘d 0¥RR37 ldr I o(ii) OXflr A0 Xg fo2 1 Sminute at 0 °C at this temperature,

water (2 mL) was added to the reaction, The reaction mixture was extracted with
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diethylether and the organic layer was dried over anhydrous Na; SOy, then the solvent
was evaporated in vacuo. The residue was pure enough to be carried further to the
next reaction. Yield: 30 mg (quantitative); "H NMR (CDC)y) d: 7.69-7.65 (m, 4H),
7.44-7.33 (m, 6H), 6.19 (d, ] = 6.71 Hz, 1H), 5.14-5.12 (m, 1H), 3.75 (d, ] = 6.71 Hz,
1H), 3.59-3.47 (m, 1H), 2.38-2.29 (m, 1H), 2.16-2.10 (m, 1H), 1.99-1.92 (1;1, 1H),
1.79-0.85 (m, 16H), 1.05 (s, 9H), 0.99 (s 3H), 0.85 (s, 3H).

(205)- 3p-hydroxy-178,20-epoxy-20-(2-bromoethynyl) -5-androstene
e To a solution of (20S)- 35-(t-butyldiphenyl-

=

Br

silyloxy)-17f,20-epoxy-20-(2,2-dibromovinyl)-
5-androstene (30 mg, 0.04212 mmol) in dry

o THF (1 mL) at 0 °C was added TBAF 1 M sol.
in THF (0.08424 mL,0.08424 mmol). The reaction was stirred for 10 hours at room

“temperature and water was added. The reaction mixture was extracted with

. diethylether and the organic was dried over anhydrous NaySOy, then the solvent was



Na2SO4, then the solvent was evaporated in vacuo. The
residue was purified by flash col um chromat ography

WQ edosti53sB4 sol vent: petrol eum et her Et OAc 6: 4) t PCHEGBK0E/002067
t he conpound naned above. Yield: 175 ng (81. 5% . 1H
NVR (CDCl 3) d: 5.28 (bs, IH)295 06 (s, 0.3H), 4.96
(s, 3.49-3.41 (m ,2709(m19|—|) 0. 99

0.7H),
 Bigogier /g i e hid iy V‘f%f il oY ash ol fibopthoftaphy

1(ebutdn s8Reht; csjmoaexammer @842.) t&hiférd (2ds)1 3ﬂ419d19’xy45ﬂ 20-

31.
z@ogY-Zg)({Zé)rOI@@etéynng @ndrﬁteye 53('12eld‘r 1831%g (quant1ta§1ve), QH NMR
1evel;$6:75 .5 0>1<M 3608l d
e@a sd?utl on@f)S -hyd?g y: ndr (lgte g?ﬂ?@d@ﬁd@@j 1.02
y(S;Hé);@)@a(e,eﬂb)nltrl l e (150 rrg 0.48 mmol) in dry
di chl oronet hane (15 nL) was added at -78 C a solution
of DIBAL-H (1 Min dichloronethane, 1.44 mmol) and the

reaction mxture was stirrgdahfle430 mn at -78 0C and
for 5 hours at roomtenperature. The reaction m xture

wBkeparatiencef 34,3 Indibydnoxyr Bres? (heprcyariregnsne ut i on of
Na-K tartrate was added. The organic | ayer was
extracted with brine and was dried over anhydrous Na

0BB- HyMy&mmhwﬁM7%aeﬂé)mf@ﬁ@ﬂel n vacuo. The
flash col umm chr orrat ogr aphy

naned above. Yield: 151 ng (93% .
02 (d, J = 8.54 Hz, 0.63H), 9.74
0. 37 .74- 5.71 (m 0.63H), 5.67-5.64
25-5.21 (m IH), 3.44-3.39 (m IH)
m 19H)5 0./99 (s) and 0.93 (s 0.78
NWRe edptipmpf o-Buy (411411%017465 mg)

0 Qg oy o e i

31344311113 @néthe36action Ivhs Atirr@Bfdw,1 1B 1TdtheAbod mXturé,wad4dded
9,.21.3, ..20.

: opvishg gpiign af Pﬁ%&@ trepoh A0SR S THF 4 miL) and the

Slxuire Qs Hfirrd] A-rByE e erétu?é"lﬂ{tﬂ %Bﬁgfeh%ﬂ of the react on. %‘he

yl'i dene) - acet al dehyde .

rejcting w@ass@lqmémd [}:1 |add4tlon of saturated NH,Cl and was extracted with ethyl

acetate, and the organic layer was washed with brine and was dried over anhydrous

HE >

AN R QS

Na;SOq, then the solvent was evaporated in vacuo. The residue was purified by flash
column chromatography (elution solvent: petroleum ether:EtOAc 6:4) to afford the
compound named above. Yield: 175 mg (81.5%). "H NMR (CDCl) d: 5.28 (bs,
1H), 5.06 (s, 0.3H), 4.96 (s, 0.7H), 3.49-3.41 (m, 1H), 2.7-0.9 (m, 19H), 0.99 (s, 3H),
0.91 (s), 0.79 (s, 3H). ’C NMR (CDCl) &: 180.9, 179.2, 141.1, 140.9, 120.9, 120.8,
117.4, 116.6, 87.9, 87.8, 71.3, 60.4, 55.2, 54,1, 49.9, 46.4, 45.9, 42.1, 37.2, 36.5,
34.5,32.4,31.5,31.4, 30.2, 23.8, 20.8, 20.7, 19.4, 17.7, 16.6.



added Ced 3. 7H20 (0.24 mmol, 89 ng) and NaBH4 (0. 24
mmol, 10 ng). After conpletion of the reaction
waatosnsised NH C was added until pH 7. The m XPOT/€B2@8/002067
diluted with ethyl acetate and the organic |ayer was
extract ed with brine and was giyi ed over anhydrous Na
then the sol vent was evapor ated in vacuo. The

hr omat ogr aphy
(@?ﬁ‘ry %Q%dﬁ{ogt%ge'? ! 3? ‘8 L’\li one 8:2) to
afford the compoupacdned above Yield: 70 ng (92% .
1IH NVR ( CD@ 4 \5.36-5.24 (m 2H), 4.33-3.99 (m
IH|, 2.4- 0.9 (m 19H), 1.02 (s)
3H);, 0.90 (s) and 0.77 (s) both 3H
174, 20- epoxy- 5- pregnene To a
slap o1 N 17-(2- hydroxy et hyl i dene) - 5-
androstene=3+2-ot—(6-—250 ﬁrﬁ@lutlovofr%é)thdrde'rfirandrostene-17-

SRR AN 7 T GRS P ST 5 Bl e

Gat:781EQ a salutioh bEDHBALAH €1 Meis ditliloroattiahe, 10404nmol) and the
en&er ature until coppletion of the reaction. The

R yre ag stagedofor 34 min e 817 and b ewys atggny tatnperature.
| The/REMPDnANG B S aP Hilhibd @ﬂth%fcﬂl&%ﬁ%t&% %u‘hon of Na-K

chromat ography (el ution sol vent et ro
eetigte weeedied Thd prgpnicadyeoms ehteactaimpith hﬂnmanjewlasadrmde)ver

75% DO 3) d: 5.36-5 34 (m | H)
g agutEshi o WS eigporigingitio. Gy et was
Wed@y&&slﬁ Solubl)chrddn Sgrbphy @ldion SRR ®eRoleum Ether:Acetone

reparation

32 tzzaf@ar%%rc@mow rmnzextab;a@c aNidld:5l50 meg (A3he).
I n /2 a,s f
SRR R ETE 157 B0 ey S b0 7
asaﬁydn,omlsm)esmtwm @h, LUWH)( 4.2519 21/\@5 m)giedmrmocm 81&1)@2 89-
(003 Gy et 0806 and T e st () (Al e 861); °C NME (CDC)
0:192.4, 190.7, 180.5, 179.4, 140.9, 124.0, 120.8, 119.3, 71.2, 65.0, 55.6, 53.3, 50.1,
49.4, 46.9, 46.3, 42.0, 38.6, 37.1, 36.6, 36.5, 36.4, 34.7, 33.5, 31.5, 31.3, 27.7, 24.3,
23.9,21.3,20.8,19.3, 18.8, 17.8.

17-(2-hydroxy-ethylidene)-5-androstene-34-ol

To a solution of 34-hydroxy-5-androstene-17-
ylidene)-acetaldehyde (0.24 mmol, 75 mg) in MeOH (2.5 mL) were sequentially
added CeCl3.7H,0 (0.24 mmol, 89 mg) and NaBH, (0.24 mmol, 10 mg). After
completion of the reaction saturated NH4C1 was added until pH 7. The mixture was
diluted with ethyl acetate and the organic layer was extracted with brine and was dried

over anhydrous Na,;SOys, then the solvent was evaporated in vacuo. The residue was



and the resulting m xture was stirred at room
tenperature for 12 h. After conpletion of the reaction
wa atosnsised ammoni um chl ori de was added and t hePCT/GB2008/002067
resulting mxture was extracted with ethyl acetate.
The organic | ayer was washed wjth brine, then
driedw th anhydrous Na SO4 and the sol vent was

ivﬁﬁpﬁ?ﬁ@ﬁﬂ%ﬁﬁa? o5 a Etgg{?f;ﬁ% ﬂelflgtbc\r,\r’\a}%) e% ]t’etro(ileul%){ Ethe ilgetone

cyab e elri@ddmy;louﬁd ﬁhrﬁb@alﬁ)'ifel Yieldt 20 ﬁigt(az%)ﬂ
I | -5-androstene-3/7?,17/ ?-di ol as

M/N (CROEDR: 565261 SHn s 3 085 2H))3.42:3.39 (m, TH), 24-
3 7
sgc% é]ﬁtlaH?I a@géﬁoﬁi %%4 -@{%%%émhe r gsi QII%% 627 (S%bo n 3H

was stlrred at 00C for 12 h . After conpl etlon of the

r ion the mixture was diluted with dichloromethane
aﬁ@%iﬂ&w’@m YaXynoxiisPregprRtt ed with HQ

pturated Na—S

nhydr ous

gaporated
| u

S ’ %E&P and then was dried with
a 4,&r “Whilch the sol vent was

e The residue was purified by flash

c I OK phy (el ution sol vent:

di ch £ e/ ethyl acetate 6:1), to obtain

3}% uroxy-20,21-epoxy-5-androstene s a white
cryst ine~Solid. Yield: {69 ng (35%; 1HNWR (CDCl 3) d

5 35 um lH\ 3 .53 (m 1H)To 8s&ﬁt1&mbf17rbz-h;?dr&éy eth9lldene)-5-

3ﬁdroq§e@03ﬂaﬁlc(0@ P ?7031;3) in dry ds1chlorome(thanela 2mL) Werge added

oK ?@@%ﬁﬂ%ﬂ %{ g%ﬁ-cg%?éﬁ%b%&'i@&@& 580,18.22 mmol, 61
emg)gytnﬁ enixvsE e stigred aﬁgponﬁ texﬁpemtmlre until camipietion v the reaction.
h ne ¢ or' d was added TsOH (0.6 mmol ,
TR R s el IE e frertnhonf s s ity i wPgiiied by
U BAEAQIORIn %rﬁﬁiato%?ap'ﬂ? ‘Qélﬁtlorﬁ(ﬂ\%nt CPQEFB]@&Ih @?héi’fetﬂyb fcetate 1:1) to
reaction the solid was renoved by filtration and the

f affqrd gheecompound named above in 75% yield.
"H NMR (CDCls) é: 5.36-5.34 (m, 1H), 3.90-3.53 (m,3H), 3.15-3.11 (m, 1H), 2.4~

0.9 (m, 19H), 0.99 (s, 3H), 0.83 (s, 3H).

Example 5
Preparation of 34,22-dihydroxy-174,21-oxetanyl-5-pregnene

17a-Allyl--5-androstene-3f,17/-diol

o To a solution of 3 ,H—acetyl-S-androstene-l7—
one (200 mg, 0.6 mmol) in anhydrous
tetrahydrofuran (4 mL) was added dropwise at
0°C a solution of allyl magnesium bromide
(1.7 M in tetrahydrofuran, 3.52 mL, 6 mmol)

and the resulting mixture was stirred at room temperature for 12 h. After completion

™
N

of the reaction saturated ammonium chloride was added and the resulting mixture was

extracted with ethyl acetate. The organic layer was washed with brine, then dried



was evaporated in vacuo. The residue was purified by
flash col um chronmat ography to afford the desired
WA 2008153564 oxet ane derivative. Exanpl e 6 Prepar aPCDGB2§08/002067
17/ ?-spiro-[3/?-hydroxy -5-androsten-17,2' -oxiran-7-
yl i deneam nooxy] -acetic aci @32Io a sol uti on of
dehydr oepi andr ost er one- 7-car boxynet hyl oxi nre (20 ny,
0 2 e ' . .
t ?Vugﬁet iyl l%'%ﬁ bR %M(igj e el a?@s‘ﬁ‘gs%ﬁ'?p %p.”?ed P14 nde F g yas
( 1®ifiag, byOflasB cotin) chremato grgled(chiticdGolvand cy¢iehaxaselbthynagetate

NI B RatTsSES BheloR BaR DU B & i s me Rl
sVidd: @0 mems3c).dified to pH S with dilute HO and the

resulting mxture was extracted w th dichl or omet hane.
The organic | ayer was washed with brine, then dried

i S and _the sol vent was evapor at ed
W@%ﬁ@%&ﬁ&%@?ﬁaw— @nfdroStencoy by f1ash col um
clhr omat ography (el utown Sol Vients a patified eL1Mesligss-androstene-
0- 60C/ acetone 8: %), |t obtain the title con&ound.

Jyr i

et piBd Treinlc&2me 887 msnol) in
erided P h -
ced cell PbsEEd o ARRIAR (6 mo),

fived PC 2 clevhsadiven ecetplacdtendte(®.6 mg,
(2, at 37C, ijn RPM 1640 nedi u )
W L- gl ut ani ne, 1@%@?@%@%&‘@%@&%&{0%
OFYe] (0745800 NOLRROIS FekiM

and S%foei al calf serum Serum free medi um was
sieapensialyi eddedvit -1 0% Bbe reseltivg mintuat wasstirr¢dBBAJC for 12 h. After

' t eroids, .used at_ var.jou centrations
\%é)];lﬁéﬁlétﬁo:ﬁ[? aflef g/e?latllc?ﬂutpg %11}'(tHree\?%sacﬁgff_:ds wﬁﬁ) chﬁporometlhane 4nd the
organic layer was extracted with H,O, saturated Na,SO3 and brine and then was dried

with anhydrous Na;SOy after which the solvent was evaporated in vacuo. The residue
was purified by flash column chromatography (elution solvent: dichloromethane/
ethyl acetate 6:1), to obtain 34,174-dihydroxy-20,21-epoxy-5-androstene as a white
crystalline solid. Yield: 69 mg (35%); 'H NMR (CDC13) 0: 5.35 (bs, 1H), 3.53 (m,
1H), 3.26 (m, 1H), 2.84-2.97 (m, 1H), 2.52-2.49 (m, 1H), 2.28-1.01 (m, H), 1.02 (s,
3H), 0.90 and 0.89 (s, 3H). |

. 3$,22-dihydroxy-17p,21-o0xetanyl-5-pregnene
0 ot | To asolution of 34,174-dihydroxy-21,22-

\‘\\\\\\

epoxy-5-androstene (40 mg, 0.12 mmol)
in anhydrous methylene chloride
(12 mL) was added p-TsOH (0.6 mmol,

114 mg) and the resulting mixture was

HO,

N
N
H

stirred at room temperature for 12 hours.
After completion of the reaction the solid was removed by filtration and the filtrate
was evaporated in vacuo. The residue was purified by flash column chromatography

to afford the desired 17-spiro-oxetane derivative.



WO noosi1adsBy di |l uted i

The final concentration of et
i ncl udi ng controls was 0.01%
Phosphat e
(PBS).Cells were cultured in

12 hours,

hanol i n each well,

Conj ugat e DHEA- BSA was
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t he absence of serum for

suppl enented wi th BBEA and various synthetic

spiro neurosteroids at 10 nM Cell apoptosis was
quantitated with two different nethods: The

APCOPer cent ageApopt osi s Assay (Biocolor Ltd., Belfast,
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Use of synthetic spiro neurosteroids to protect neural-crest derived PC12 cells

against serum-deprivation induced cell

Method

apoptosis

Neural-crest derived PC12 cells were maintained in culture at 5% CO2,at 37°C, in

RPMI 1640 medium containing 2mM L-glutamine, 15mM HEPES, 100 units/ml

penicillin, 0.1 mg/ml streptomycin, 10% horse serum, and 5% foetal calf serum.

Serum free medium was supplemented wi

ith 1% bovine serum albumin (BSA).

Different steroids, used at various concentrations, were initially diluted in ethanol.

The final concentration of ethanol in each

well, including controls was 0.01%.

Conjugate DHEA-BSA was initially diluted it Phosphate Buffer Saline (PBS).



Met hod Neural -crest derived PO 2 cells were cultured

for 8 hours in the absence of serum but suppl enented
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f&]é To n l1ze for protein
d&ﬂ?f@ﬁ&atedtlﬂ ép%rt%trf‘sc 65 Yo ésga nghEltes Q%Oﬁga ugng g colour filter
arﬁfc'm}ﬁé%é b&oﬁﬂfete*i’ Qﬁzﬁﬁec{h%%ﬂ%’rea{a%%hﬁ v, M) %see Figures 1

| uti on 1:400) e concentration of each'tar
mrldtQér EAﬁés‘ImbrSmFAﬂéohmbfsts s apayttotiv. ceRe swak q)srfoxfmetdra&scﬁdmg to

B Fr SRR oo P S o Lona P Gyrowegy was
Sp@%hﬁécﬁbv&ﬁ FofCdcan €Bsctéf Dakidsod F}@éiaé?ﬁérg B6imaty PR the results

Bcel - proteins. DHEA and all three syRthetic spiro

ESTE égﬁrléieérvaﬂl hBRX-CYran BRCoR Quast sBiNares 4jeeviagure 3).

preventing this effect as early as 12 h to levels

conparabl e to those of serum suppl enentation (S).

Eudtvpd ef BCER m}ﬂy 1mfhetdbeerr¢e of spuntreslied ¢ a sdrigiadEIBLAIf C
~effects of thet iro n urosterords after bindin

FROPYER @fr&’ ﬁ%S‘rPEfe fsAavith srwBdassbpwy vi the

S fol

SmekeRag B rlﬁé*“'f?r oo ﬁﬁ*’%@%ﬁﬂeﬂ@ﬁ?ﬂw g Ao and

fSPUmnﬁmreStﬁﬂOabKQVWdﬂegun demiwhaidinpcedipaptosss by almost 50%,

g:gatteétl ! qu'zl ﬂl t 150(1))1#% L E\E%C ?)e]:} rgﬁﬁ lnglﬁeaﬁ %e synthetic
Cllc\lgip&b rmlgﬁh@stfef(ﬁ@shél.\lo arieed sRoRS 8RB 8y IpRU D tiBptdctite Bi¥ects with
ICso 0f 0.088, 4.16 and 68.4 nM for BNN-50, BNN-93 and BNN-124 respectively
(Figure 2). The anti-apoptotic effects of synthetic spiro neurosteroids were also

confirmed with FACS analysis (Figure 3).

Example 8
Study of the neuroprotective, anti-apoptotic effects of synthetic spiro

neurosteroids by induction of the neuroprotective and anti-apoptotic Bcl-2

proteins in neural-crest derived PC12 cells

Method

Neural-crest derived PC12 cells were cultured for 8 hours in the absence of serum, but
supplemented with 10 nM of various neurosteroids. At the end of incubation cell
lysates were subjected to electrophoresis through a 12% SDS-polyacrylamide gel.
Then, proteins were transferred to nitrocellulose membranes, which were processed

according to standard Western blotting procedures. To detect protein levels,
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1 ng/mm aprotinin). Unbroken cells were renoved by
centrifugation at 1500 g (10 mn at 40C), and

woreoBnsises were col |l ected by centrifugi ng at 1PCT/GB2008/002067
for I hr at 4C. Menbranes were washed once wth
Tris-HA, briefly acidified at 4C (for 3 mn) wth
50 gl ycine (pH 5.0), and re-suspended in the sane

buf fer. Protei t ent by |
gernaies gk OB DS FRRE B b e oAry (Rt e
!‘@HE%%{&Z%;XBE. Barfth CRhz, @%oﬁgmﬁgsm 1100) Bél-An@eiil i gnudtires

i ACu wi th 5nM [ 3H] in the absence

: t :
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g Bhedt R e pbrfidl At BluBhaiC, T0C . dri ed,
suppl enented with scintillation nedium (Signma Hell as,

At hens, Greece) ,and counted in a.b-sciptillati.on.
heRtin ! (P RPRIEPHE ATe BRI TeF I ay o frogtdtion (SP) of
| £ inlioh| | fSevalsaanipbaatic BoFR ghd Bol-xL
o R b o
i imoteatse HIA 2nd el ithnee sthatisspind nhurastmldsf(Bm-SamNN-% and

onpl ete conpetition wa bt-al pe
CelTBala5 85 SR s e LI PSS fmEMaple g ose
% kreP §pldnsernPititdi(8y at 1 mV) was docunented by
syntheti ¢ spiro neurosteroids BNN-50, BNN-93 and
BNN- 124, with apparent KD of 0.016, 11.2 and 0. 33 nM
respectively, indicating agglgR® i nteraction of all
three synthetic neurostero menbr ane DHEA
b$ fidiyvd théamopeotdEtivg, unti-apbptesie efifiects phisyrghetdc spire o

neurosteroids to stinul ﬁ%ﬁ@x&he%fﬁlﬁ()dumbi on and ¢
spepesterpidy aftepbinding.on SPER G bLapRLfegpors
crest-derived cells Method Dopam nergic neural -crest

derived PCl12 cells were grown in 6-well plates, coated
Method

PC12 rat sympathoadrenal cells were cultured in 225¢m? flasks and, after washing
twice with PBS, they were detached from the flasks by vigorous shaking. After a
centrifugation at 1500 g, they were homogenized by sonication, in a 50mM Tris-HCl
buffer pH 7.4 at 4°C, containing freshly added protease inhibitors (1 mM PMSF and

1 pg/ml aprotinin). Unbroken cells were removed by centrifugation at 1500 g (10 min
at 4°C), and membranes were collected by centrifuging at 102,000 g for 1hr at 4°C.
Membranes were washed once with Tris-HCI, brieﬂ}; acidified at 4°C (for 3 min) with
50mM glycine (pH 5.0), and re-suspended in the same buffer. Protein content was
assayed by the method of Bradford, using reagents from Bio-Rad (Hercules, CA).
Membranes (at a final concentration of 2mg/ml) were incubated with 5nM
[PH]DHEA, in the absence (to determine the total binding) or presence of unlabeled
neurosteroids and their synthetic spiro analogs, at concentrations varying from 10" 1o
10 M and at a final volume of 100 pl, in Tris-HCI buffer (50 mM, pH 7.4).

Following a 30 min incubation in a water bath, at 37°C, membranes were collected on
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with poly-L-lysine, at a concentration of 106
cells/well. Cells were incubated with neurosteroids or

wo b@susssdel e for several time periods; for thePCT/GB2008/002067

short-term experinments the incubation tinme ranged from
5to 30 minutes and for the Bébng-termfrom3 to 48

“hours. 1nlL of supernatants were transferred to tubes

(51201 @ﬂt@ﬂsﬂﬂe&@@mfﬂ 5% . PEINbIdEbn bodeQrERSUlileFeWereofashed three times
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nor epi nephri ne was <0.013% Tyrosi ne Hydroxyl ase (TH)
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bﬁ admﬂabécb@@b%celm):mbiames mthrad@; efm.baM. oAl:mosRmangg competition
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ate [1fie one

* ﬁNT@-@I l‘ahd B@N-b IM fveith alﬁbai’entrMDaff 0gHI6S bl 2nnd 6:38indé nspectively,

primers, 0.2 pM dNJIPs and. 2.5 Ampli T

pfefl iSAHEE ASHOPPEYR AT th@&SWﬁB@fCé}@U@%%wt%%bme
fomah pifRggt i on volunme of 50 M . PCR was perforned in
a Perkin Elmer DNA Thermal Cycler. Priners for TH were
5' - TCGCCACAGCCCAAGGCGCTTCAGAA - 3' (sense), and 5

- CCTCGAAGCGCACAAAATAC- 3 (anti s e) and for G3PDH
were, S - TGAAGGTCGGAGT CAA -S' (sense), and

StadofTist @RI GOPH adttosfer dids (@K ARNE the production and
ai g}ogrﬁfucl eotides were synthesized by MAG Bi otech AG

(speratiom of depamaing fromfdoppminsygicqteur plgnestrdesived gells he
CDNA product was anplified by PCR at 33 cycles. The
cycl e nunber (33) was chosen such that anplification
Offethdre products was in the |inear range with respect

B eRRIRREe PRTB A e PR 6915 o0 A UL &Y hplaacosted
ggq%)@%loﬁr-l%lﬁ&aﬁ AR ERE B QY G/ OIS Cell R eRlinffbateddbith
neurosteroids or the vehicle for several time periods; for the short-term experiments
the incubation time ranged from 5 to 30 minutes and for the long-term from 3 to 48
hours. 1 mL of supernatants were transferred to tubes containing 200 ul 0.1 M HCI
for measurement of dopamine, which was measured by radioimmunoassay (TriCat™
RIA, RE29395, IBL Immuno Biological Lab., Hamburg, Germany) using 12 asa
tracer. The analytical sensitivity of the method was 30 pg/ml, its intra-assay CV was
9.5%, and its inter-assay CV was 16.7%. The cross reactivity between dopamine and

norepinephrine was <0.013%

Tyrosine Hydroxylase (TH) RT-PCR: Total RNA was extracted from dopaminergic
PC12 cells using the Trizol Reagent (Invitrogen Life technologies, CA). One
microgram of total RNA was reverse transcribed by the Thermo-Script RT-PCR

System (Invitrogen) using random hexamers in a total volume of 20 ul. Two
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denaturation, 120 s at 53 OC for annealing, and 180 s
at 72 0OC for extension (60 s at 980C, 90 s at 55 C

waresA5B33s at 720C for G3PDH respectively). 10rat/GBR008/002067

the anplified products (368bp for TH and 983bp for
&3PDH) were separated on a 2% agarose gel and
vi sual i zed by ethidi um brom de staining. Dopam nergic

RS8R JrndRT %r&?&epv%@sduda‘e% ﬁ%%ﬁl}elg{fo&gpl%@;w (Eﬁ g§ﬂtﬁg PG

neur ost er ol ds BNN-50 an

MpQlpdse stfengtnRCR brtfer, .2 mM36f sensd arsirmhtisdnse primers, 0.2 mM

t [ d ' ' | t di oo
RIEERL o Rl pORRE] PR Buidteyst ot P 30 Bover City,
Al it ARAS rSictibAVIRnESHt 3P POROKAHp @ fdrAed i Herkin Eimer DNA
statisticall ¥_S| gni ficant stinulation of dopam ne

Tharmal Coeler. dtrimers fey T avare FeTOGCGACAREGOAAGGOEETCAGAA -
4D B B LS FURE B Lo gl SRRt

spes F T TGANGGTECEA CEC A8 OWEATTTGHIRE 'geknst), thdFIEAS, or
with synthetic sgi ro neurosteroi ds BNN-50 and BNN-93
0 GG CHOCAT G0 G SA G damtirenseon@bapmislaobRenyere

SRR3Ry, MOEP RIS (R, (Rt SRR o,
thewDD6A prasiuciswasesuplifed tyrPGRy, 4t 38 cgdse TiHe ayolzaminter (33) was
l.evel s aki ng,.at .24 see Figure, 6B),. These

iR SusR Pl ot ek B ot Hece sunes st somget t
fHeGaRwht sfiaputicMVA MRY RS G3PDM REFpdrfPMed th pAr1d] t@E4hR good
effects on dopam ne secretion (Figure 6A), affect the

aealitin o DRYAcd DN prsparpsionsri Rechi ayclespasistedeihls at 92 °C for
. ; t hr ee_neur. roLds~provoked
BN SRR tore AR dRR SRy 2% iR o0 s
esfLy oe saf 531epant 60 kiap 3 e &i3PDH wespstitey Nyl gkoflths e
(see_Fjgure 6C). Exanple 11 Neurogenic properties of
apphifigd produgts G3é8m€9r£i arbfFRboNEE GARDH) ek Sppawad; e 2%
) 3 e type mce were
gﬁ@%ﬁ%ﬁ%ﬁ%o%‘%&%%ﬁ%%&%‘?%%%h 'oa%/gd coverslips
in serumfree nedia in the presence or absence of EGF

ggzggﬁg:gec%é&? gelllrngrie g}?}')os(e: ?OCSPI‘EEA?toir %”sy%%%tq% 'spichgj rrxeutrgs%eroids
BNN-50 and BNN-93 (10”7 M) for short periods of time (from 5 to 30 min) and the
concentration of dopamine in culture media was measured using a radioimmunoassay,
as described above. All three steroids tested provoked a fast and statistically

significant stimulation of dopamine secretion, doubling their levels in the culture

‘media within 10 min (see Figure 6A). We have also tested the effect of steroids for

longer periods of time. More specifically, PC12 cells were incubated wfth DHEAS, or
with synthetic spiro neurosteroids BNN-50 and BNN-93 (10”7 M) for 3 to 48 hours,
and the cqncentration of dopamine in the culture media was measured. Incubation of
PC12 cells with DHEAS or with synthetic neurosteroids resulted in an increase of
dopamine'levels peaking at 24 h (see Figure 6B). These long-term effects of DHEAS
and synfhetic neurosteroids suggest that they may also, in addition to their acute
effects on dopamine secretion (Figure 6A), affect the de novo production of dopamine

in dopaminergic neurons. Indeed, all three neurosteroids provoked a strong induction
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medi a was suppl enented with ethanol, retinoic acid

(at-RA), DHEA, or the synthetic spiro neurosteroid
w®biN8ASzs3at a final concentration of 10 7MW p@i/G6B2008/002067

24-48 hrs of culture, neurospheres supplenmented with

BNN- 93 and DHEA denonstr at edd8ext ensi ve m gration of

neural cells to the periphery of the neurospheres

1?15?\% bPik e ﬁhﬁﬁﬁﬁ &&?ﬁ%@gﬁpﬁﬁﬁﬁe%ﬂ% yithbsid) @yrosine

see Figure ect appeared to be

@rdx yhdsGised #¥pmumelé@).. By day 6, all neurospheres
cultured showed the sane extent of mgration of neural

cells on the coverslip. The.extent of migration of the

first days in culture vvagg@gﬂéyl normal i sed as in nost
conditions cells had mgrated out of the sphere to the

Newiogbmic profiéréiep hbtyoghetisrpiroremrogteioidy e 7) were

obtai ned on the 6th day of culture where mgration
effects are not so dramatic but still evident.

Pdgioli onal Iy, progenitor neural cells, isolated from
mouse fetal brain, were exposed for 24 hours to 10? IXI
Bimaneodacabpeuresphpies () aprergted fopomild tprupiggwere culture

St (ﬁ{ SEL gﬁ&' [RARREDafa?BPerdt pggsf i6560hi-fbd Rl@dl‘afm the presence or
oF § r

progeni o neural cells opagating the formation
ﬂfsemwflmar(mﬂz(mﬂ@nBﬁnaimom}ratuﬁx%@b) eFar2he screen, the

Est rogeni c 0 s of nt hetic roost erq

TRUATHBAPR R FURGRen e et G0, AR S Bt

g];zp, Raldsaeldia BNEDB, étsa M@@ﬁ&hﬁﬁldﬂ dthrodnhi gher ri sk of
evel opi ng breast and/or endonetrial cancer {Arch

~Intern Med. 166, 1027 (2006)). E2 stinulation of the

i, PE8 it Slrero AR sphieh SRl P it ez b 8T BeEA
@élﬁ&ﬁ:ﬁ%ﬁ'ﬁﬁ&nmﬁé\% SatianoiENNral 24l19mythd pcfrfphbmooﬂﬂy@lnmgespheres
bonds with an OO di stance of 10.9-12. J}uf‘hls e}[fect

mmpqrﬁbtoghg othenenmppuads pad the ethepel osrnapl (83@1
{ howed
e
Ui saghe bﬂféﬁmfdﬂ@t’mmmﬁf inoaabcatislohghd caverstipe 3¢ egmeomegTatl on
ceIIs and uterus (lshik

as re rs
GEite G o PATRe S S BOOET RIS O RSl Had
%l]afeﬁloﬁt of ‘tlg¥ E% HePO{o 1RE Eerfﬁﬁfe}’}e dl"ﬁé)p}ﬂt@gﬁplfs)éh&\hﬁ (Flgure 7) were
ost er Oi S super, parti al
nhttagned adn the 6™ day of culture Where mi gratlon effects are not so dramatlc but still
evident. Additionally, progenitor neural cells, isolated from mouse fetal brain, were V
exposed for 24 hours to 100 nM of BNN-93 or to the vehicle (control). BNN-93
stimulated neurogenesis and differentiation of progenitors to neural cells, propagating

" the formation of neurites (see Figure 8, arrows).

Example 12
Estrogenic properties of synthetic spiro neurosteroids
Treatment of postmenopausal syndromes with 17B-estradiol (E2) is associated with a
higher risk of developing breast and/or endometrial cancer (Arch Intern Med. 166,
1027 (2006)). E2 stimulation of the proliferation of cancer cells is driven by estrogen
receptor alpha (ERa) (Mol Endocrinol. 13, 969 (1999)). Since BNN-50, BNN-93 and
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agoni sts dependi ng on whet her their estrogenic
ef fi cacy was >100, 76-100, 26-75, 10- 25 and 1-10% of

wo bas/16§53E2 (set equal to 100). Simlarly, fulPCT/GB2008/002067
ant agoni sm of the effect of E2 (at 0.1 nM by ICl 182,
780 (at >10 nM) and non-ant &oni sm (vehi cl e only)
controls served to classify the neurosteroids as full,

BWNL 24, myeRkmand hfdiogenBond Mg OSOLi#aRe 01 09-M5 A and
whet her their suggres& on of the effect of E2 was
I

thusioay fipthe FRo. indipg cayity (Chenodist. klhaP7 G00#N it ygp imperative to
89mifd the ggtlgl_%[glr? 2%‘?‘25?@@?%@8% &)PApegﬁ:g of th(fse neurost%rﬂiél_s v‘%i{/lg

neur ost er ol e ‘assessed using ’
ANOMA. adGh@ardinonnelis fram Breas IVIEF-T o¢llsy ahdiersi(Ish&k@wdzells) as
Met hods Tq det erm ne, neurosteroid effects on the

GPRAREFS- of W MSErogenRReRIT el 2 1 1Y b AR EoRHEN (VS hicleARaY)
SRS RS Bl AR OFLbb A0) SEARE ki margi
Egerintsideberibny emwlidhiENeis egpigente rffexicyvivak >100676€l08] 26-75, 10-

ot T et pe (<] Q0D sy BT eszppiom ofthe offec
- At ROM] nNOUWYOEY 88D TB0RET B0 M 9And R6n-AAQ¥EHsAvdnREe only)
cells were assessed using MIT

[cgnirals Serypdria Hyssifh i@ztwlurozteyqﬁ)ils as B, parfinle phle lmd marginalm
W ORGP0 R e T,

6315, hotA5cmE d - 10% b Ohhbd ST 82 87 she muifferenods bkbv & Qontrol and

cells/well, i g phenol -red-free nmedi um suppl enent ed
¥

wieprpstesgiddsented selbaw g asepssd ds e oneiayedN PR ( Bienilicarge was

28 H0L a f®fgsal dilutions of test conpounds
vve(r:%(?ad%ég ?{r]? tpiigfd dilution in DMSO, further

dilutions in culture medium, fresh nedia with test
conmpounds added every 48 hours, and after 6 days the
meethodn was renoved and the cells were incubated with 1

TR B AP CIFHE Ot BB pESIGH { REPaagmmary (fom
P 8L SO RO e
Sefré celtypbdiate3 7°€ aul Bullebead mMiieieal Essdbtib] Mledivat (DMEdI)v ed
%Gyl)ﬁiemented with 10% Fetal Bovine Serum (FBS, from Biochrom) in 5% CO, and
subcultured using a trypsin 0.25% - EDTA 0.02% solution. Neurosteroid effects on

. the growtfl of the cells were assessed using MTT [3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide] and standard methodology (Chem. Biol. 11, 397
(2004)). Briefly, cells were plated in 96-well flat-bottomed microplates at a density
01 10,000 cells/well, in phenol-red-free medium supplemented with 1% dextran-
coated-charcoal-treated FBS (DCC-FBS). 24 hours later, serial dilutions of test
compounds were added (initial dilution in DMSO, further dilutions in culture
medium), fresh media with test compounds added every 48 hours, and after 6 days the
medium was removed and the cells were incubated with 1 mg/mi MTT (from Sigma)
in serum-free, phenol-red-free medium for 4 hours. The MTT-formazan that was
produced was solubilized in isopropanol and measured by monitoring absorbance at
550 nm vs. 690 nm using a Safire plate reader (from Tecan). Cells that received only

medium served as non-agonism controls, while those treated with ICI 182, 780 (from



medi um served as non-agoni smcontrols, while those
treated with I1Cl 182, 780 (fronTocris) and/or E2 (from

we@sayssser ved as full antagoni sm and agoni sm BONYGB#08/002067
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respectively. To determ ne neurosteroid effects on E2

i nduction of the al kaline phd¥bhatase activity of

I shi kawa cells - a very sensitive neans of detecting
EPociyp midsdrsE (Tt g Signs) sermad agfullaintpahisanshdagomisoti doytrols,
chem cal.s (Planta Med. 72, 488 (2006)) - cells were
CPRSGHEdYand subcul tured as described above. Cells

were then plated in 96-well flat-bottonmed m croculture
plafetermipe aelaeﬁgr%%/e fietsion hmduetiqnsofifhe aligline phesphatase activity

AR P Py T S S A R Bl Gl e g omon
cammplands:ofimidiyahomidalt (s NEBVEDASB 008y dilltaroostured
R THTETE MTR e A T Y

' ﬁi’c%&lﬁgre Imlt% Lefa Qs !)ﬁ’ 120600PceP@ B@{ wEl?gﬁéhean-i%ﬁeﬁjee%edmm

for at |east 15 ‘mn,. thawed erature
f mpEm_b@tqdlmth SHDCEEFBS. r24rimfuey lla‘ad frost medmm wbseadded Eglowed

heema Bt BB RISt PR pgcom, e

9ceﬂ); WES euleestEfdr 72 h&h@? e thEK ¥aWIRKINEh PBS ARG plates were
tenperature (tine zero and yel | ow col ored

- pnvertade plegiad Bentlysonad papsetovich péa;ch att8RCE fou attheast Hemin, thawed

Ils that rece on| msr ed as, no
v bephredor R0y i e TR oraise. Neao e fe-cold
I
PO AR Pftfifing %“%M?Sﬁ%?ﬁ‘ﬁ??‘f’n%ﬁ?%%%%@ﬁ@g?%? o IV

@ahnmiammedgHt%% vBaé pddedpibatcelly wa@ezvamwd itd rqeosietipemture
ntrol orban e (,A405 bout 1.2. The.
BRI, BT PR B P End il o T R i fime

l’\@@lrsctﬁit%@nﬁbﬂ dnlly fl@iugh dehRIieR hoh 8EbniSyido8HBls] While those treated

reported in Table 1. Table 1: estraogen

At LGl &2 7 8 end/ erE Dicrmdns ot rutapondsm and e genjsre Cortrds,
B
rreadspuatispobitivd cantiols ghdWidd dvidbborbance (A405) of about 1.2. The estrogen

agonist/antagonist character of the spiro neurosteroids in the different test systems is

reported in Table 1.

Table 1: estrogen agonism/antagonism of BNN-50

Estrogenic response JE2 agonism (at 1uM) |[E2 antagonism (at 1 uM).

IMCF-7 cell growth ﬂnon-signiﬁcant non-significant

[shikawa cell growth {non—signiﬁcant hon—signiﬁcant

[shikawa AlkP inon—signiﬁcant marginal
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HEK293 cells were transfected with the cDNAs of TrkA
and p75NTR, the high and |ow affinity receptors for

woeorogasggsowt h factor (NGF) (Ann Rev Bi ochem 72P60&EB2008/002067

2003). Transfectants expressing the two NG- receptor
subtypes were cultured in flé4kks and, after washing
twice Wth PBS, they were detached fromthe fl asks.
After a centrifugation atgifileg3 they were

honogeni zed by sonication, 1n a 50 mM Tris-HC buffer
Btudy. of the birgiing, @sﬁwinﬁ wgnhrlughg papatityof syuthetic e

I nhi bi t or m apr
e R Gupcof iy B BBttt Yo PR T hd P2V TR
g (10 mn at 40C), and msnbranes wer e coI | ected by
centrifuging at 102,000 g for I hr at 4C. Menbranes
O@F@d\/\ashed once with Tris-HC , briefly acidified at

ﬁgl&fﬁ eﬁs it%a%%@teé Q/i %%:I?@Hé%ﬁ%?n@%%ﬁﬂ the high and

re-suspende e sane n cont ent  wa
hes afffiaity byceploes foehbrod gﬁfthlfalﬂ(ﬁIC(ﬁ\IGF)L(&innG{avﬁgd'MSﬁ.ﬁ@nn

I 0- Rad rcul es (at final
E@?ﬁé Rﬁ“{%f&f'%@ﬁtsm?%g the)twsnﬁ\@ rer?emsaﬁ YRGS ¥Fre; cffyred in
h%ﬂs BRE et Walihfs ARESNHE P@SOt ?tv@érgh&@cﬁe'aq}c;nﬂ}@ flasks. After a
bi ndi ng) or presence of unlabelled BNN- 124 at
contitgaticen atdAgo gathyy wyref rapmge0ized by sortiGat®nMnena) miM Aris-HCl

b oL SR G eon B el Addef gt ort TP P an
B IG/mnamndiafe Unbeoleencells fefeadmonedy Berttifuletiicn atFlS@@Vgt(lo min

in 0.5% PEI solutlon at 40C. The filters were wash

#H°E, andrpembipres were cellactedtyi centfiiging ot £QP, %ﬁﬂjg twdhr egh°C.

Ay 5] M AT PO Rt K955 oy i
a0 ml\d gmodz’(ee(@ll-ﬂ SGO)EhlgierasquenUBdl abthk sate BNTer]l ordngatendwas
b R g0 S A LR O
R’fe‘;ﬂﬂﬁéﬁe\é (8 ﬁrﬁt’l 50!#@6&%‘(@ (%P?nﬁ?g‘gflbwg e%ﬁ LEJMFed'W ey N- >

sim | ar t 0 t hat
EEiDBiEA if the abSidcrBAlctsrmitierie otal ibselisg)ed presaimeari@slabelled

PAREBrecoRebalion: irvips ST S o oM gale Rt valugre of 100
AlVin TriS HE WA 0tV PEt7. O FYE6widNo3 PinffindGha4@8 in a water bath
at 37°C, membranes were collected on GF/B filters, prewet in 0.5% PEI solution at
4°C. The filters were washed three times with ice-cold Tris-HCI, dried and counted
in a B-scintillation counter (Perkin Elmer, Foster City, CA) with 60% efficiency for
tritium.

The results are depicted in Figure 9. Unlabelled BNN-124 competed for [’H]DHEA
binding on isolated membranes from HEK293 TrkA cells, expressing TrkA NGF
receptors. The affinity of this binding was Kp: 0.29 nM, i.e. similar to that of NGF.
Similarly, unlabelled BNN-124 competed for [PHIDHEA binding on isolated
membranes from HEK293 p75NTR cells expressing p75SNTR NGF receptors, The
affinity of this binding was Kp: 1.0 nM, i.e. similar to that of NGF. No binding was
shown in HEK293 cells transfected with the vector empty of TrkA ¢cDNA or non-

transfected cells. Furthermore, membrane staining of HEK293 cells transfected with



shown in HEK293 cells transfected with the vector
enpty of TrkA cDNA or nontransfected cells.

WO-008he3saDr e, menbrane stai ni ng of HEK293 cel | BCT/GB2008/002067
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transfected withthe TrkA cDNA was shown w th nenbrane

i nper meabl e DHEA- BSA- Fl uor es@i n conj ugate. These

findings indicate a strong binding and interaction of

SNOTHhE EDNSPisheunogittemeintimneiimpermeabled)i¢E KBS A-Fluorescein

receptors. Neural -crest derived PC1l2 cells were v

corgried Thete BBER BSiFse £ REORENBATE S8f TUERGHG o ynthetic spiro
hhdnhbrate REQEcpYdpt.het i ¢ neurosteroi ds of

%ﬁﬁéfeﬁ(ﬁ%?ﬁw Ar\t t he en%le%of i ncubation cell |ysates

were subjected to el ectrophoresis through a 12%

I l.am . Th [ .
RSB T 0 B RE B e P BRI thm,
%?ﬁl"eﬁ'xieﬂﬁd%ﬂﬁ(ﬂﬁlﬁ&ff@yﬁﬁﬁ@do&fdﬁr&k@éﬁih 6E2PheeR@INGE. Aothe end
detect protein |levels, nenbranes were incubated wi

, th
tdfanapptiopedlblysatemwetsstibieeted Beglectrophanesis thapygh a 127 SDS-

Bi ot echnol lhc. .,  Sant ikt :
HLERIRSI G Blag PR el sr i rhtdiody ABbrancs
L\Fr?‘lgitcké Iw%?éc’ %’frcl)ltcZsrs]?d\/ﬁi‘{clcq)gﬂilgglﬁglts?ﬁddrirdéwgét?ﬁn'lbj%tgng ﬁaectilule#n JFo detect
virrptgittlevels deembrages %{ﬁieiinquéffgﬁ wyzmtnst SPIIRPT4iG Aptihodies! Bol-2
(RSP TSTRR A L , E popa
t BRK a2t (Cell Sgiatiing T®bheldgp fret, Bavedndithdilution 1:100). To

PRST3Ae 1os DR BRem e AN B SUIRe ith B g or
effieotal BRIOOD Bntiddics (@RETbI| Tetmetulah CAQ dilgticd 1:400)NG-
(Frgure 9). Bcl-2 activation by NG- rescues neurons
fromapoptosis, an effect which is nediated by the
Civati ¢ . ) : . _
et Rl AR £ARSRRGT KLU o o g e

| &S pféin GAIRRYWHSsFHRBYl S5@dfERI0Y2 kiraswiresekurt Idgprived PC12
wherein Rl i s hydrox al koxy,  al kano

oo diendrif P BT BiRIar Ba s otirs hbofh Bl

OREKAPAK 25 WEAES SNGH (Abldo. B2 @Rk BYRE ekedncurons

from apoptosis, an effect which is mediated by the activation through phosphorylation
of ERK1/2 kinase signalling.



substituted al koxyal kyl, optionally substituted
am noal kyl , cyano, optionally substituted cyanoal kyl,

wpiosasEBd y substituted thiocyanoal kyl, i sothi BCYaB)08/002067
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optionally substituted azidoah yl, optionally
substituted al kanoyl oxyal kyl , ™optional ly substituted

| al kyl, optionally substituted heteroaryl al kyl,
oﬁiﬁdﬂﬁgly substituted aryl al kenyl, optionally
substituted heteroaryl al kenyl optlonally substituted
aryl, optionally substituted arylkynyl, optionally
slibst i Audoarpositigh kyinptikiygul leasd phé crmpdundsehsdantadtbydformula I
al kanoyl oxyal kynyl , optionally substituted
het er oar yl oxyal kynyl, optionally substituted
oxoal kynyl or a ketal thereof, optioaqykyysubstltuted
cyanoal kynyl, optionally substltuted
het er oaryl al kynyl , opti onaR
hydr oxyal kynyl , optionally sufl
optionall'y substituted am poa

t

Need
ed &l koxyal kynyl ,
opt onal |y
substi tuted

mer capt oal kynyl , opti nal | | [ tut ed hydroxyal kynyl
dioic acid hem -ester| or a hereof, or optionally
substituted al kynyR'% : R s oxygen and R2

is alkyl or al kenyIRzor aI knyl group bonded to Rlto
forman oxygenated ring which can be optionally
substituted; R3 i s hydrogen, of) when a. doubl e bond i's
PivaSRRH between C5 and C6 of the steroid ring system
then R3 is not present; R4 is hydrogen or |ower alkyl;
RB iishydyeryd.gdisoxyamikaenylopt poinachporyloxy pt alkexycarbonyloxy;
al kyl am no, optionally substituted dial kyl am no,
optionally substituted al kenyl am no, optionally

sRbs§ hydibgsh, dptadnstinylisivied alkpl bedualally sshusited atked/l, optionally
al kyn%l am no, optional I]é substituted dial kynyl am no,
atﬁba tqdrﬁllwxygltwt .0ﬁ91>na1 SPbsitiyted aminoptierh ey aRs, OREPRAYEN,

§ Ssﬁﬁ%/ééit ggmeiﬂﬁg ﬁtﬁé&?{lﬂb%%'tsfttg%eg %ﬁ%}ﬁkyp 138@}12153 optionally
at;dbﬁmyttecclwlcbla]kyl, optipnallyrsabstituted b&’andy]kb)e}dll@ﬂ I(gjmyohally substltutgd
OBy e b e Sy Pt ongll vy st ke,

—Bbtf%ngﬁy sERGRBHIRIDNY LB, optionally substituted aryl, optlonally
substituted arylkynyl, optionally substituted arylkylalkynyl, optionally substituted
alkanoyloxyalkynyl, optionally substituted heteroaryloxyalkynyl, optionally
substituted oxoalkynyl or a ketal thereof, optionally substituted cyanoalkynyl,
optionally substituted heteroarylalkynyl, optionally substituted hydroxyalkynyl,
optionally substituted alkoxyalkynyl, optionally substituted aminoalkynyl, optionally
substitutetl acylaminoalkynyl, optionally substituted mercaptoalkynyl, optionally
substituted hydroxyalkynyl dioic acid hemi-ester or a salt thereof, or optionally

substituted alkynyloxyalkynyl;

or
R'is oxygen and R® is alkyl or alkenyl or alkynyl group bonded to R'to form an
oxygenated ring which can be optionally substituted,



car boxyet hyl oxi me, or carboxypropyloxinme; R6 is
hydr ogen, am no, thio, sulfinyl, sulfonyl,

waadoBasssed do, hal ogen, hydroxyl, optionally subst/GBat08M02067

10

15

20

25

30

al koxy, optionally substitute aIkyI, optionally
substituted al kenyl, or optio IIy substi tuted
al kynyl; R7 is hydrogen am no, op tlonallg substi t ut ed

2k kig hadogen, o5 pthied Balonledond is nrgseedbqiwm& ang 8 of the steroid
0 on | kenyl am no, optionally
é%%%@?% ’ﬁg%ﬁgz Eéﬁé?%ﬁ?no optional Iy substituted

aI kynyl am no, optionally substituted dial kynyl am no,

m do, thio, sulfi nyI sul fonyl, sul fonam do, hal ogen,
h%dﬁ@&@@g@%ﬁﬁk%%ﬁﬁﬂy’subst|tuted al koxy, optionally
substituted al kenyl oxy, optionally substituted
al kynyl oxy al kyl, optionally substituted al kenyl,
oRt isdiydtogyn, auting |dpltnt>mtll3adukytltyted atiqyldnoina) dpiosalbstubstituted

R R T S TSRO,

Cahig Xéﬁﬁfo‘ﬂ@ﬁ' QisiBitedalkvhyBmYiab WnQE’E@bstﬂufE@tcﬁMkﬁ%mmo

group % or a heteroatom sel ectéd from oxyge
sa;hlfdurthlcn sul:ﬁNH, su]ﬁ(t@j sulfe@mido,NR&gen, Nle@)% optlonally substituted

b, BEEd St A el et R Sebermiosy o

noptﬁmalmy bubseaedd sale&lw,%ﬁii@ subgitvted uikyafl, Optfunally etibstituted
or or 4 or Bis - -5 al kenylgene group

oiryh agio Rl TR O RHe e 5N O R RS Bghyloxime,
o 2 3 4 5 Y
b&g%&ﬁ’gthg?ot&%némrb? C%?Pg&rgéq{la splo; ocyglrl c ngst it ugﬁ?

at A 7 of the steroid skeleton and is |ndependently

I b C 10 [ [l
kb Sihveihige Feisedus sy B iongh Sydinein S8 e BendRgidy
%{?ﬁ)tn'altl lﬁgtlﬁlrtédjegﬁéjx}b bftysHall§ sﬁBsﬁglt&V ﬁf(ﬁ”bptﬁfhally substituted

1onal 'y substitut’éd bridged tricyclic ring system
ogkérgihairioptienddiyt substitetsd @leyh@l; al kenyl , optional |y

. substituted C2-10 al kynyl, optionally substituted

aryl, optionally substituted arylal kyl, optionally

snbﬁthyawgléﬂ d%ﬁhs rmfoﬁhuy ﬁmtsﬂuafzealallmamhst cbﬁtid)h@lﬂy substltuted
het er oary al k rmyl, .carboxy,

NPM@mln@tqp@ﬁaéllwm@umteﬁitameéml wlw,ﬁloaﬁiy %ﬂi’é‘lltl%ed dlalkenyl-
Sé{g%%! 615{ o%gllglgsgm\%d 8Eyn%ﬁ)§1hl?19,a$ﬂtl¥mally substituted dialkynylamino,

amido, thio, sulfinyl, sulfonyl, sulfonamido, halogen, hydroxyl, optionally substituted
alkoxy, optionally substituted alkenyloxy, optionally substituted alkynyloxy alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
aryl, azido, optionally substituted heteroaryl, oxime =N-O-R®, carboxymethyloxime,

carboxyethyloxime, or carboxypropyloxime;

X is a valency bond, a methylene group (-CHz-) or a heteroatom selected from

oxygen, sulfur, or -NH, -S(0O), -SO», -NR®, -NC(O)RS, -N-toluene-4-sulfonyloxy;

A is (CHy)y—,a Cy.s alkenylene group, or a Co.5 alkynylene group, wherein

n is an integer and can take the value of Qor 1 or 2or3 or4 or 5;



substituted C(S)OW Z can be bonded to any carbon of
the spirocyclic substituent at d 7 of the steroid

w@ek@Bassed and i s i ndependently H, optionally PCT/GB2008/002067
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substituted C1-10 al kyl, an o%t);i onal Iy substituted
fused bicyclic ring system an optionally substituted
bri dged bicycli G ring system an optionally

s B8 ti(€Heded, aifrasalfecayions eyepi @ & Crupllsypyleamerams woreid y
S I I stituted
Cgt?si%{ léré%yﬂa)}llg,%a%%@otﬁgﬁige gf&ﬁ&i 9%? %4}?% , optionally
substituted arylal kyl, optionally subst i tuted

het eroaryl optionally substjtuted heteroaryl a

f Eragplbe bendedd anny cmwﬁﬁle SPRggyS)igsubst 1tuRp¢8q:Q§l7loty he steroid

P B i THERE M E B Sl s PREFGl RSt etbRehy

bmHs‘otmdhelcfutdd btldsy&hsamg sgstednpm qﬁftlmhldzy sybistitmesddiridged bicyclic ring

substi tuent onal ] y.substi t ut ed
18Ry 1an OBB?IBEIHaﬁuWﬂg@B 3{18594 tgayﬂgtyrgygowgmo gpqmaﬁy Spbstituted

ot O o S Rl B B

apptoqmiallp ﬁlddstlgat@ﬁbslalkydmpdoballyc@bshtmed d:yl@tqacylr optipnally

syst I on bstltu
TR N N e R 2 R W R G ST
Soiedniafly bgtdti d]@@)kwnﬁbmorﬁﬂl Is%bfﬁltdtyd SUE-W, Lﬂr%@tlonally
heterocycloal ny , optionally substituted aryl
oﬁ%sﬁﬁ%ﬁ tltuted heteroaryl ; R8 and R9 are
i ndependent I y optionally substituted G -10al kyl,
optionally substituted heterocycl oal kyl, an optionally
shlesh be bd}l&l&dft(m aeycdrbary of the spirovycliysubstitnerstrat GAT iof thed dteroid
tituted. bridged bicyclic ring sysfem an )

%&ef Prafrids d IR PG st %tlsi/recf 5@0@3% anyapfignlly
0 I 1 o
o R Mgy e PSR QR bioyet ring
Coystietn, ah loptignallyspbstoutad byidgedasicydlistring system, optionally substituted
het er gcycl oal k | . tionall bstituted ar

ofe ke Sty sihRBnEl Eatin it ShiRnahk s e
| teshally ﬁl&ﬁﬁl@edtd?%ll@l ﬁ@hﬁly%bﬁﬁﬁ'ﬂéh BefeRyady1INBMidAa1l

present; or a pharnmaceuti cal accegt §lb| e est er gc,% t

$uba@wddwtﬁrqarﬂnlk§blfvmﬁecraébﬁxy, aC vBIG(ER e VR
t&ﬁﬁ%@ﬁﬁ? sWstifdedd BLGY-FRCSMdnSAY E%s%?e%pb?@k‘? wal Hx?l{any

substituted C(S)O W;

Y and Z can be bonded to the same carbon of the spirocyclic substituent at C17

W is optionally substituted Cy.j alkyl, optionally substituted heterocycloalkyl, an
optionally substituted fused bicyclic ring system, an optionally substituted bridged
bicyclic ring system, an optionally substituted bridged tricyclic ring system,
optionally substituted C,.1o alkenyl, optionally substituted heterocycloakenyl,
optionally substituted C;.10 alkynyl, optionally substituted heterocycloalkynyl,
optionally substituted aryl, or optionally substituted heteroaryl,



adjuvant. 2. A conposition according to claim1
wherein X is an oxygen atom 3. A conposition

waewsnsisag to claiml wherein X is a nmethyl eneP@r/GBpo08/002067
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4. A conposition according to claiml wherein Xis
-NH. 5. A conposition accordﬁﬁg to any preceding claim
wherein a double bond is present between C5 and C6. of

tifeand (REred independerslysupsionaliosubkiaiuterts i gallids onsioaalbniubsigtuted
o ?&%gfc’o@? S %o s d ”%ﬁsﬁu@hyfu%deo‘igﬁﬁg %n%ll\/gétgﬂ}v‘ﬁ%ﬁidﬁally
Csﬁﬂ%iglﬁﬂﬁa 'It_\)){fggéﬂo&@f@ﬂcﬁﬁx tsgsﬁggﬂy a@ﬁlﬁl(ﬁlﬁll}z bl?ldsﬁﬁlteﬁ Hr%gd tricyclic
Bing sySle), pptionadly gubsiteed Sno a,llgenpjl( egtéma ¥ é’tlt?ﬁé‘%% and

d
Jrederei e Lai R T kY, GURART, Sbutituied

S tdrbdfcl BB yn§1, BetionlI§ebdtituted aryil/er optlemdllyanblshjputzd hetgroaryl;
A conposition according to claim1l wherein the

conpound of Formula | is selected fromthe, follow ng,
06! HEhARANAL TREGH il LikeiROF BRAEbEnPRbPbE presétlf S
acl ron - sa Breo

-srlro [ 5- andr ost en- | 7 2' -OX|ran] 3yS—oI (205>3

b, 21- dlhydro 17 b,

(@osyhagnaces{ies %&?Cﬁﬁtéﬁ% Sfp%%léofp aialion sl AR )
-5-androstene; 3b, 2 1-di hydroxy-

17a, 20- epoxy- 5- pregnene. 9. A conpound representeg q¥
Pmamwamgrahem eddethed wiith agtharmaceutiepllycegpiabiaeaster, dlpen) or

a%é:e ble ester, salt or acid addition salt thereof;

" including conpounds of Forrmula | wherein: 1)
RlI=OH R RS =R6 =R/ =Y =2ZH A= -(CH)n- and B=
-(CH2)y-; no double bond is present gﬂtmeen d nd c2
0P. t heAQOEDOFIHOR jpeRPrding fefiein | TFGHIR X8 At 0K K8y %‘B‘nt
between C5 and C6 of the steroid ring system so that

R3 is not present; R4 = Me; X O n = 0 and K
3. A composition according to claim 1 wherein X is a met ylene group
4. A composition according to claim 1 wherein X is -NH.
5. A composition according to any preceding claim wherein a double bond is

present between C5 and C6 of the steroid ring system, so that R® is not present.

6. A composition according to any preceding claim wherein R'=OH;R*=R’=

R6=R7=Y=HandR4=Me.

7. A composition according to any one of claims 1 to 4 wherein R!= OH; R?=

| R’=R%=R"=Y =H, A= -(CHy)s-, B= -(CHy)y-; no double bond is present between
C1 and C2 of the steroid ring system; a double bond is present between C5 and C6 of
the steroid ring system, so that R? is not present; R*=Me;n=0and y=1.



2) Rlis hydroxy or alkoxy; R2 = RS = R6 = R7/ =Y =12 =
H A= -(CH2)n- and B= -(CH2)y-; no double bond is

w@e@santssbet ween C and C2 of the steroid ri ngPCYEB0US/002067
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a double bond is present between C5 and C6 of the

steroid ring system so that % is not present; R4= Me;

X=0 n=0ndy =.3; wherein Xis in the

B/ ?- posémpasitiondeciingi;clat EwRerein tR6 compriund of Ferrpula I is
o douhl e

SPieGieh OB S TP R BB Eaei o A PRl SiFge e and

a fesRli®nRanemesopr esent between C5 and C6 of the

stermJ ring system so that R3 is not present; R4 =

NI 3-s)gire-[Ban osie@dﬁe? xiran}-3fkbrein X is in the

IS0 b Rioth 720! alY S REARE 2 kanoy) oyt R =

toub)- 55 Hym@lxy $7mz@ep@¢y-@(e(mwmﬁhyaw -Sandrbsteis

st eroi d ring system a double bond is present between
P, 2indibgdrosy- 17 #30pex P Pregnegesystem so that R3 is
not present; R4 = Me; X = -CH2-, Y and Z are

i ndependently Hor G-C7 alkyl, n = GCand y =i ; 5)
m O%,coﬁﬁoundR‘épfeseRﬁedWy Eofuwta Has defined GHAWIna hebri=

nodo hle bond.is pr t be and C2
apﬁ@cegtlga,ll@(, %C?Ht%e gfen &l o1 F& ‘Ea‘ﬁnu(ﬁ]rsai ?qufdpr esent
and a double bond is present between C5 and C6 of the
steroid ring systemm R4 = Me; X =O Y 2-pyridyl, n =

’Chnahoymjl:tuﬁ)ng%mpmindﬂﬁf:FOmMa Imherelm = Z=H Y = CH3

 obieen R S €8° G hl pan B Riape gt B TREghy dowie

b ik PreBéf HeIMeeh ﬂlVﬁﬁfCﬁf the dte%d gihg ¥eern; £d1(mb¢b hsondgs
system so that R3 is not present

Rd= Me; X.= -NH-, r_1R4*
—pr@seah Hetyveen €5 amﬁé?ﬁe:frﬁh%tp@ld Hng pysters so Sb & g pef preppnt; R =
%g-l E%'z(ﬂgld 7.Y=2Z=H Rl = O A= -(CH),,-
? )T ho doubl e bond is present between C
ampR G hodroker slkexygird =rR5rrg RSyt enly -aZdoliphe -(&u-iapd B=
present betwe and of th st rQi ste
D §Chiac: Rl eon s betieen fk and (3 e AR Potems 2
(}owqéef)(ﬁldrls Eﬂesérﬁ befvdel & slavid G0 f t‘hb @ﬁr(ﬁﬁl dinK systerh sotthet R® is not
present; R*=Me; X =0, n=0 and y = 3; wherein X is in the 174-position;
3)R!= OH; R*=R*=R® =R’ =Y = Z=H, A= -(CHy),- and B= -(CHa)y-; no double
bond is present between C1 and C2 of the steroid ring system; a double bond is
present between C5 and C6 of the steroid ring system, so that R? is not present; R*=
Me; X =0, n= 0 and y = 4; wherein X is in the 17 f-position; '
4) R is hydroxy or alkanoyloxy; R%?=R’=R®=R’=H, A= -(CHy),- and B=
-(CHy)y~; no double bond is present between Cl and C2 of the steroid ring system; a
double bond is present between C5 and C6 of the steroid ring system, so that R? is not
present; R*=Me; X =-CH,-, Y and Z are independently H or C;-C; alkyl, n =0 and
y=1;
5)R'=0Ac; R*=R*=R®=R’=Z=H, A= -(CHy),- and B= -(CHg)y : no double
bond is present between C1 and C2 of the steroid ring system; R®=H, oris not
present and a double bond is present between C5 and C6 of the steroid ring system,;

R*=Me; X =0, Y = 2-pyridyl, n=0and y = 1;
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8) RlI= OAc; RR RB=R5 =R6 = R7 =Z =H A= -(CH)n-
and B= -(CH2) -; no double bond is present between C

w@ar@saHs56f the steroid ring system no doubl e POTYdB2®S/002067

present between C5 and C6 of ghe steroid ring system
Ri= Me; X = O Y—-CHZOAC Gand y = 1; and 9) Rl=
OAc; R2= R5 = R7 = :H A= - (CH2V and_ B= éItgHZV
)R‘@QHnRﬁ%R%eﬁ?éa& =pZeanY b 6HnedT -G Hn andB=of ; 0

ot bowhisare e S S LN of oL PRk By B3 YRR bond
ﬁ’sﬁﬁé@?ﬁ betReen V8 an&C6 oPhe¥stetoidFht SEteneo BiabR3is ot present; R'=
d 1; wherein Xis in the 1lb- f)OSItlon 10. A

Wﬁbanbl}hmﬁrodmdg' * b whxcaclmx'zla/méhee - p@sntsonan oxygen

B Rt B SR FERNRnachE AL IRl JEB St e

W@%l@ fbena<1s eseh!!‘bet%@en @q Ry ) @mﬂleascsf@lﬁ%fggygtemaauomebond
cl ai ns 12 wherein a double bond is

lepraesn b@ﬁ/ealm @S@dﬁﬁ afilee seroiding ysiegn, 9 haé %‘15 1%ItPtPFP§?nt R'=

(Fﬁ 8? alrl?mn 1y E)taa 15 b 'eéc%%ﬁ %grrglo dy g%—%g%gbﬁﬁé& Ri %{}%h@rl‘?a-

pokitiepd R4= Me. 15. A conpound accord| ng to any one of
clalrrs 9 tg 12, whe

18) RA= 04@%11 AR e]éjﬁ;} P AATY) Ao S IR
it 4 S0 b1 BAPER oo oI Thefy §O P bond

syplte@éﬁt belvdeh @5 dnd G6sofMbé stproddEing sysRim R\?e= Me; X 00aNd¢ y

. 16. A corrpound accordl ng to claim9 selected from
oﬁ%IZQIACthe Gand 6wl ndd i ncl udi ng phar maceutical |y

eLS6 -SRI L & -apd pac | S no doubl
?)ﬁereo(?m:e%os 321 21ﬁd| %yd?g)lzxy_-'(@H@d—déﬂdEm(@HJy,no ouble

bohd ,ls’Zl&emmkMemCégné 62:of the steroid ring system; a double bond is

(égsgﬁébeg’é(;gﬂ 9 ; %i( éé Qli‘ﬁwzg 8\%&%}; systel(n2 {ha{rﬁe}s%Pyelent R'=
e )%Q'@P?&—YCE—-@{'QE RsiceBfMeL fi= Padtey Bad watrel RVENH theg74-

or treaiing a neurodegenerative condition related to
position.

10. A compound according to claim 7 wherein X is an oxygen atom.
11. A compound according to claim 7 wherein X is a methylene group.
12. A compound according to claim 7 wherein X is -NH.

13. A compound according to any one of claims 9 to 12 wherein a double bond is

present between C5 and C6 of the steroid ring system, so that R? is not present.

14. A compound according to any one of claims 9 to 13 wherein R'=OH; R*=R’

=R =R7’=Y=H and R*=Me.

15. A compound according to any one of claims 9 to 12 wherein R!'=0OH;R*=

R’=R® =R’ =Y =H, A= -(CHy),-, B= -(CH,),~; no double bond is present between



neur onal apoptosis or neuronal injury, conprising
adm nistering to a patient an effective anount of a

we@eospassssd of Forrmula | as defined in any one oPCTGBR008/002067
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1to 8, or a pharmaceutically Qcceptable ester, salt
or acid addition salt thereof.” 18. A nethod as cl ai ned
|n claim 17 wherein the condition is selected fro

th
grbapd 6498 thastagidgtesysiees ﬁé‘.ougleéﬁogw%esephwwr%@b 5 and C6 of
din3 §R36d 'ﬂg@?ét&ﬁt QYthst 187 18 %8P e g&‘" S1.
anyotropﬁﬁ at e al scler03| reflna
degener at ion, retinal det achment peri pher al

i A
stcRidhg ﬂﬁm&eﬁﬁé@l@%@@eﬂbl?@t&ﬁ' Alts atPack@hddiBsh idlts MpYeof:
one of <Clains 8, or a pharmaceutically acceptable

eG8)- 3ﬂ,§é+duhydroxa/clw,%@ﬂqxvdap@gilqnet her eof , for use in

BRI Ra SaUBE

es8,21-dilsatdxyolr7 oo éhor g di-drdeskt&n| t ther eof, for use in
pr event i ng or treati ng a neur odegener ative condition

rel ated to neuronal apopt05|s or neuronal injury. 2 1.
onp I

oY eI o R by Bt SR A W Bhion e o

saduromd] apaitesiscididuianal Bxfury, ddmeprisifg, adhdnistesi@gitma patient an

preventing or treati.n

e BBt SRR AL TGO & ARl Sosirpegfglims 1105,

SGl £pRnAcerBONB} 4RBRASI e kabL rsat oB&di® a&ﬁﬁ&l {Medreof.
retihal degeneration, retinal detachnent, peripheral

neur opat hy caused by genetic abnormalities, diabetes,

o9k, o, REHRER o el i RSB B il e

AP lcoRRQNe T lAﬂzK&m&ﬁblHl@dasé; @aﬂéndoﬁ'stdﬁb%asb? BI'i.lhﬁlhgi:@ﬁ'S disease,

peri pheral nervous s};llst em Use of a conp
Foitinlesqlerass.qaryioten 1|0AatarﬁySCé@?@SIéfAbﬂairwahd%ngaﬁ% rgfinal

pg%ﬁ{mﬁe% ﬁ?h% Eer?eggc%g{@waﬁﬁgsotyeréene l{n&?x{éalofé ddlabetes polio,

neehheq DS, brain tpaudve idch@igiacind tstreld. i ng a
neur odegenerati ve condition related to neurona
apopt osi s or neuronal injury.

19. A compound of Formula I as defined in any one of claims 1 to 8, or a

pharmaceutically acceptable ester, salt or acid addition salt thereof, for use in therapy.

20. A compound of Formula I as defined in any one of claims 1to 8, ora
pharmaceutically acceptable ester, salt or acid addition salt thereof, for use in
preventing or treating a neurodegenerative condition related to neuronal apoptosis or

neuronal injury.

21. A compound of Formula I as defined in any one of claims 1to 8, ora
pharmaceutically acceptable ester, salt or acid addition salt thereof, for use in
preventing or treating Alzheimer's disease, Parkinson's disease, Huntington's disease,
multiple sclerosis, amyotrophic lateral sclerosis (ALS), retinal degeneration, retinal

detachment, peripheral neuropathy caused by genetic abnormalities, diabetes, polio,



23. Use of a conpound of Formula | as defined in any
one of clains 1 to 8, or a pharnmaceutically acceptable

wesaosnssssalt or acid addition salt thereof, forPCTt/B82008/002067
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manuf acture of a medi canent f 26 preventing or treating -
Al zheinmer's di sease, Parkinson”s disease, Huntington's

< A0S, hiatd e, 15hemiga SRORET OHY, e opgition resullingin
ded RENERHE andI6F éﬁb&‘fs@lof H&Hﬁllo&ﬁts lﬂ%th% e op%xg%gﬁﬁérgl nervous

abnormalities, abet es er pes,

t $ystomn, |schem a or st roke or any other condition
resulting in degeneration and/or apoptosis of neural
cells in the central or the peripheral nervous system

2782, UsEs@bf AcaBpRAd g FofmiTe T B Edided3s aﬁﬁ&ﬁé@ddhﬁnﬁm 8 or a
one of clainms 1 to 8, or a pharmaceutically acceptabl

eBhasmacesicellioaceapirble sstel, salber asid additiey sbiftheteof, &urthe of
pllh?i})l!lffa&{l tdtoarn Ice]:r}cleenr nrtspltrg\%%lg]ég P]g%r atg aﬁlg}j%%egeneratwe condition

regenerati on O neur

prebgehiotreurad@l doptddistrht@besltinpEgans and ti ssues
i ncludi ng the central nervous system and peri pheral
nervous system 25. Use of a conpound of Fornula | as

def i neggd P Q&ﬁx@cﬂﬁd‘% FSﬁ@}lﬁ asliléfﬁaeﬁ in ﬁlﬁy he of of clgims 1108, ora

phar maceut i ca acceptabl e es
aﬁ@ma@m’usdl}t adchigtrldo esterf, salt drheeid aduiti@l sathtfthereof, for the

i ff d .
Paelfestift o5 ol it pagven it Heta A hraSer i,
| pFRINS G d1§éa)é€ rFIlQit gto%@%é@@i@ﬂ‘lﬁ%ﬁ@ﬁcl%lslls Samydro %)F&%t@fal

a conpoun of Fornu defined in any one o
cickares (ALY, setmglr d%emtatmmc@mal despdhyneat; peppladsblaesmipethy

S [ ther

Rty el Ao hoborts PRR et ifrain rgpmg
ciectebndia onstrake, Ghi e&ﬁy&ﬁm cbiyditibm£lisiling H€ HégeRbiafl@® ind/or apoptosis
inhibiting nerve growh factor (NG-) receptors,

| HeHeH! ﬁ@?s“rlfl@? ahrsherrerinheeb neaus sypteny conpound of
Formula | -as defined in claiml substantially as

herein described with reference to any of the

Bdanpl Esg oﬂ:aﬂomplnand of Fortiudg I ds?de’.ﬁrrw fitt Ay dne of claims 1 to 8, or a

dr ost 3/?-0l, 28 A f
PR ARG Ok Rt ool SO BITHGES o PEPhn

Iroliferation, dlfferentlatlon, migration and regeneration of neural stem cells, and
neural progenitor cells in different organs and tissues including the central nervous

system and peripheral nervous system.

25.  Use of a compound of Formula I as defined in any one of claims 1to 8, or a
pharmaceutically acceptable ester, salt or acid addition salt thereof, for the control of
proliferation, differentiation, migration and regeneration of epithelial, endothelial,

mesenchymal, lymphoid, erythroid, and mononuclear cells.

26.  Use of a compound of Formula I as defined in any one of claims 1to 8, or a
pharmaceutically acceptable ester, salt or acid addition salt thereof, for the prevention,

amelioration or treatment of NGF-related conditions or diseases by binding, activating



substantially as herein described with reference to
any of the Exanpl es.
WO 2008/155534 PCT/GB2008/002067
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or inhibiting nerve growth factor (NGF) receptors, including TrkA and p75NTR

receptors.

27. A compound of Formula I as defined in claim 1 substantially as herein
5  described with reference to any of the Examples, but not including 17/3-spiro-[5-

androsten-17,2’-oxiran]-34-ol.

28. A process for preparing a compound of Formula I as defined in claim 1

substantially as herein described with reference to any of the Examples.



