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STERO DAL COVPOUNDS AS STERO D SULPHATASE | NHI BI TORS
FI ELD OF | NVENTI ON The present invention relates to a

w@ompogsdds | n particul ar the present inventi onP@I/GBREEH00686

conmpounds capabl e of inhibiting steroid sul phatase.
BACKGROUND TO THE | NVENTI ON Breast cancer is a
devastating di sease which renmains to be a major cause
of de&TERGIGALVEOMEPUNDS A ATEPRET SPRPEGHPE (NBEBITORS| s
estimated to affect approximately 1 mllion wonen per
year across the globe. 1 Britain has one of the

hi ghest nortality rates for breast cancer in the world
ﬁﬁfﬁﬂaﬁéﬂﬂﬂﬁlﬁﬁﬁ worren di agnosed each year accounting
for nearly one in five of all cancer cases. It is
estimated that 1 in 10 wonen living to the age of 85

The Breseat rinvantion delatasofe lor eevpowwincdn phrkidutay theepresent invention

GBS oBthpdlids|cabable 6 ARHAR SR6E gfBERgdS. Of

eat nent as an ear Ion of the
di sease have greatly inproved survival rates, breast

BARRERCIANS ST R 3l cause of death for women

'A‘g'e%‘germn%-‘m_@r‘—v\onen are at risk of breast

cancer although a nunber of risk factors have been

. - _ . ) ¢ ,

488 0Bk BRDE Ry SRS o8 LR By of coats o

Weme yin aest giVestath oburtities. dilts sagsimajririn affecthamgpteximatehk 1 million
ral ewth a strong famly history of

\tﬁg@ergﬁgg%e%é%@%?ﬁie%%éét of nmenarche, | ate onset of

menopause or a first full-term pregnancy after the age

T R R, A
3, 00th woospediaghoseds¢achoyeaer adcagntingr Tpr aeelarly emkningfiives of all cancer

SHED, 95 R Eke! 10 AR o 36 BE B3 e it cver
brea&irqa_en@edtmhgtthg cd'urseaafda_er tifadthHmeglamodem oiethers of treatment as
AERE o 5 ISPl o 599 SN B sy s, e

sapdercreniainsgbe laadm(;re;u'se) ohdeatip éor alnesrsageel keowédmed5-54.
conservational surgery can be carried out.4

All women are at risk of breast cancer although a number of risk factors have been
identified, most of them being related to women’s hormonal and reproductive history as
well as their family background of the disease. Women at higher risk are generally
those with a strong family history of the disease, early onset of menarche, late onset of

menopause or a first full-term pregnancy after the age of 30.2

In the earliest stages of a breast cancer, surgery appears to be the treatment of choice.
In most of the cases, breast conserving surgical techniques, such as local incision of
lump(s) in the breast(s), are involved rather than mastectomy. To prevent any
recurrence of the disease, radiotherapy is often prescribed, particularly if breast
conserving techniques have been involved.® It is also used to reduce large tumours to an

operable size so that conservational surgery can be carried out.*

For advanced breast cancers, when the tumour has spread or recurred, the aim in the
treatment is no longer to cure but to reach a palliative control. This is the case when
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For advanced breast cancers, when the tumour has
spread or recurred, the aimin the treatnent is no

WO 2ge9930Hp cure but to reach a palliative contP@I/GBIN7H00686

is the case whennetastases of the tunmour have reached
| ocati ons such as bones, skin, |ynph, node or brain.
The treatnment varies dependln& on the hornonal status

of the patient (whether it is a pre-
rpeigslanenBhigdHmorbRave tegchrd lOPétﬂf‘écBUCbﬁé kpegenekimdyroph, node or

Brhif. t“DhBQréTéftméM"VéHés dgﬁér’r’d?dg'br? Wrﬁohé\‘é@atb@ ﬁ?ﬁ\% d;paef‘ &Rt (whether it

proven to rel y on estrogens heir gro
'ﬁé\xer%pﬁreﬁ?st-m%@eﬁwl tWPNRA o |b§ tﬁgatle@da@d ldepemdieg on the type of

tﬂ%%%ﬂ" g(sééﬁ?lﬁsg.gfée}rs ) ﬁ"@ﬁé&'@@%ﬂ P§’8§" 5 mﬂe\ey or\(\g}E1 e@gaéﬁgl}or their growth

ang ﬂ?‘fellopdnﬁfrﬁeleéﬁmaiol whet i gallese B| Houdneg Dependent Breast Cancer
(FOBY, Rat 'I-OI‘S‘ V\flhll%ﬁfoct%Bé Q?rréta{%d \@H{'@%%o% ?S%R/ﬁ'?etrg the aim is to

to resp ond’to en rne t erap € concep
lq*{bndiﬁ@rﬁéltla&spévmwt cellsnosing aam@emr@dion roft %éoteapl 39er@604HDBC are

eABEited REreRBAIR] toUndESiHeBERRyact i on was first
SPen R neag e Ry

I ntroduce In or for trogens to regulate cell
growm h and function in humans, a specific protein,

%R tebtn6s ﬁ@&ﬁr’tuﬁﬂ% é;%ea('«%fﬁ‘) then?ac‘rb/ ?5605 when the

present.7 This pro I'se
mosied PR estEogens Hacken M@geﬂﬁst intsedHoeil.Agn iondarer estragens do regulate cell

r 0 ct or
o, T i T 2542 555, TR FOMEL oo
(BfrR), grusirbedregenihiTbis mo@irpﬂmmwnebsemlem ifteracts with estrogens

] Rt
ELIE) 81 RS S 10 3 g tr o
agtivating geeductiore pt mrlﬁltlélftqnv epqﬁ%genmst tneoppmsie ofomhitio are probably
e@?étﬁu%%?@fﬁrc% R &99@%{%% (ER). About 50% of

prenrenopausa WOMEN an of post nmenopausal wonen
fall into the ER+ group8 where the devel opnent of

h
PHRSE RSS90 08 AR b0 gl e gRR recapor
pgsmgQ;(Erl%@uVltiBopmsmomm)peataigleorrem‘ptmstegegm(EcR-) About 50% of pre-
' ' ctive 8
ngéggpglgs%pv?@eb %gﬁ?lrsga ?f réb%f m%?ug‘\é%%&f \?/gﬂ%ga ?%la{ );ﬁe .+ group” where
the devsiapmsnt of bigsst carsponcimige tedtiyfiihkee td thet pras@gieast estrogens.
E\“@é&@ge%@r%e he‘?@tth e&é ged'@% %@é glﬁ?é? ciep(glyai{qpe of estrogenic

tor oes roge
stipglatioytncelisc b@s provehdv delbmreeffentiee @apprioheh to tHet treatment of HDBC.
Originally, two classes of drugs, responding to different strategies, were developed: anti-

oestrogens and aromatase inhibitors.

Anti-oestrogens, as antagonists of the oestrogen receptor, have been one of the first
treatment considered for HDBC. Their action relies on their ability to bind competitively
to the specific receptor protein hER, thus preventing access of endogenous estrogens to
their specific binding site. Consequently, the natural hormone is unable to maintain
tumour growth.

Of the anti-oestrogens commonly used in breast cancer therapy, tamoxifen (below) is
the most widely used because of the very low toxicity profile of the molecule. Despite its
non-steroidal skeleton, tamoxifen possesses a mixed agonist-antagonist activity that



10

15

20

25

treatnment considered for HDBC. Their action relies on
their ability to bind conpetitively to the specific

WO e@ep9sn4 protein hER, thus preventing access PET/GB2007/000686
endogenous estrogens to their specific binding site.
Consequent |y, the natural horgone is unable to
mai ntain tunmour growh. O thé anti-oestrogens

[ r.e cancer ther , tanoxifen
MRS, ow;m{?ré&t%ﬁ% ‘%’65 f'aﬁ’f fiblaag'ﬁ%ds%%g%b ohfdryg gesjgpgce has been
repavtadon ipefigngs pitarfiongetenh thiexifapl tetrhent 'Despite its
non- st eroi dal skel eton, tanoxifen possesses a m xed
agoni st-antagoni st activity thatlimts its therapeutic
r‘13313!‘{*3*3rp)tlraaIanti—9e$trr>g4.=1:d'gzi:i tiugs, sactreast ECIMed3sdr URideS i8N Shce been
mgvasﬁﬁu{?'@jé\t%ﬂ |g[1rf%at| ents after |ong-term
tanoxifen tr MRy cREPaIred Wit thah of tawsifern geggiested the need
teldesign mewchighlg pbieht hgd84 (bel ow), have since been
di scovered but the | oss of potency conpared w th that
of tanoxifen suggested the need to design nore highly
pgteatNt@hget s. 11 Tarmoxi fen For sone years now, a new
type of anti-oestrogen has energed, conbining
agoni smon target ytiyssues such as bone or

ant agoni sm andy I mal agonismin
as_bfeasts or uterus. 12

repneddctive tissues-Su 3
'Regse compounds, d as Sel ective Oestrogq:n

@ r Modul at 35 -),,/&L,e/\qgt/\op}%po\t@gm\i/al\ly/
effective in reducing a patient's risk of brelast

Cahgitifapna but they have % en shown to i fcrease

bone m neral density and prevent osteoporosis in

post - nenopausal wonen. Raloxifen is the first of this

F&il &% € jnical ly, 13 Mre SERVs

are cu?éfaerﬁ?] P&o?n%g"lu ??;""Hﬁ?’.g%‘fé egn 5t %rgeﬂ’o?oé"gkﬂrl“ﬂg oestrogen
AGANN °B Fﬁfg%ﬁéﬂfsﬂ%ﬁcﬁ%éstm)drﬂiw aasl anbeggohistsand/ominimal agonism
int fePRIIBRVe file¥ANEN Y bR LB utlﬂfé.";n gr% c%?‘t%?:ﬁlgc?s?t&e%igned as

ents that inhibit one or severa

S%gg]vgi(ges@oggg, mereps Modulateny (SERMe) and soberdy betentially effective in
red &g b%@iieﬁ%rrﬁkggﬁréégt S%fh'i)malb tﬁe&q@g{gv | Or%@g%pggéo increase

oest r ogen- dependent tunours.
bageireiRei@hpensity 8nd praveyEesteorOresis ingyost-tenbpalsal WeBER Raloxiten is

th&kist OF BiPLIdSs op@oﬁnaﬁﬁ'astt@%emsieg%lir%igarllg.ei More SERMs are currently in

clinical trials and these molecules might one day replace tamoxifen as the first line

treatment for women with HDBC.

The use of therapeutic agents that inhibit one or several enzyme of the steroid
biosynthesis pathway represents another important strategy to control of the
development of oestrogen-dependent tumours.” The enzyme aromatase, which
converts androgenic C19 steroids to estrogenic C18 steroids, has been the prime target
for reducing oestrogen levels. This enzyme complex, which contains a cytochrome
P450 haemoprotein, catalyses the aromatisation of the androgen A-ring with the
subsequent loss of the C19 methyl group to yield estrogens.

Aminoglutethimide (below) was the first aromatase inhibitor used for the treatment of
breast cancer. It however showed a number of undesirable side effects given its wide
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for reduci ng oestrogen |levels. This enzyne conpl ex,
whi ch contains a cytochrone P450 haenoprotein,
W@ aitoalhyses the aromati sati on of the androgen APET/GB2007/000686
with the subsequent |oss of the C19 methyl group to
yi el d estrogens. Am nogl utethi,m de (bel ow) was the
first aromatase inhibitor useé1 for the treatnent of
breast can however showed a nunber of

er. It

SRREFEHT rHpin E’g?'areefé?q*%cqnsowoéDrﬂﬁO@PﬁnM pERYMgR gpd attempts to
inprRVEI drothe BifiGiRAI StrufLretHaee 1B430-R0RBEABE nBR&BISal compounds
and. attenpts. togi_nprove on the original structure have
RN oligicalL s dherlast %Qr@faﬂoaa@ev(@gweémoendsalsuﬂgas lstrozole,
viHidhne&Bbing HigH Botehéy BRE Hi Eelg@cﬂﬁ%%ﬁ PR 4BYRLOBRY are also better
conpounds such as |etrozol e, which conbine”high
t?)'S y and high selectivity for the enzyne, and are
al so better tolerated. AG Letrozole Structure of
different types of aromatase inhibitors. Generation I

' ‘ i m de, AG;I?e\ ration |11, letrozole.
|y, aromatase ‘gt bitors are reserved as
treatnment for advanced HDBC pati ents whose
V\ﬁ ses are no | onger ~oted by tanoxi fen.

ver, because of t aXt r ¢ good toxicity profile

of Yone of the |at®€f aromata3é i 6Nibitors, recent
clinical trials have been conducted to assess their
sui tdbility as first |ifderepleat ment for HDBC. Strong
evi dence has energed over the past decade, both
bi ochem cally and clinically, that the sole inhibition
Stucipr ob Aifferant Aresl arematas dnhibitorer @eneratiph dctamigoglutethimide,
A GHAEIAGh A 18%L6RIENI ¢ stimulation to HDBC, the
reason being that other pathways are involved in
oestrogen biosynthesis. The sul phatase pathway i s now
TERIRINSAY, SorhStalE itHIS PR LR ré'sFerﬁ efsogecgﬁgﬂﬁé el for advanced
oestrogen synthesis since sul phatase activity was
HOR pafientp riasge diseagas arenppeloogert comeliethary tdmoxifen.  However,
bB8ERRBIATS 8ktdnid ?tﬁﬁd ifg(ldltg pﬁ'&ﬁe rﬁgﬂﬁitogﬂ%yﬁ?etst]%ﬁt%se inhibitors,

estrogens are synthesised from ( ava
refestelinicst triglshavehees gopdisted toassessibeisiseiahilty as Gitsé fine treatment
selppy © oestrone sul phat ase

Strong evidence has emerged over the past decade, both biochemically and clinically,
that the sole inhibition of the enzyme aromatase cannot afford an effective reduction of
estrogenic stimulation to HDBC, the reason being thafother pathways are involved in
oestrogen biosynthesis. The sulphatase pathway is now considered to be the major
route for breast tumour oestrogen synthesis since sulphatase activity was found to
provide 10 fold more oestrone than the aromatase activity. ' |

In fhe sulphatase pathway, estrogens are synthesised from the highly available
precursor oestrone-sulphate, via two enzymes (scheme below): oestrone sulphatase
(STS) which hydrolyses oestrone-sulphate into oestrone, and 17p-hydroxysteroid
dehydrogenase (17B-HSD) which reduces oestrone into oestradiol. These two enzymes

represent the latest targets for oestrogen deprivation strategies.
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oestrone, and 17b-hydroxysteroi d dehydrogenase

w@ 100p/098D) whi ch reduces oestrone into oestradP@l/GB2007/000686

These two enzynes represent the latest targets for
oestrogen deprivation strategies. ER Origin of
estrogens in normal and tunoral breast cells. AR
aromat ase; ST: steroid sul fotransferase; STS, steroid
sul phat ase; 17b- HSD, 17b-1ﬂ&droxysteroi d dehydrogenase;
3b-1S, 3b-hydroxysterotd dehydrogenase

D5, D4-i soner ase, EwcestrogenA&eceptor Sever al

pot ent inhibijtors have been ideniified for oestrone
sul phat ase ] [They,a g,SID”s re the comgf™®ructural
feature aromatijc ri beari ng ubstituent th
m ni e phefityl i ¢ A—rlng the enzyn® subfStrate
oes @g phate. ne’t he developrment BfEAstersoi dal

PAfibitors, a ¥ de va ety of hem calgr oup®
beeaauohermﬁ@duced at C3, Nﬁvﬂi&j #3O sul famat e WapEA sulfe
found to be the nost pot@nt e oestrone nol ecul e.

The resulting conpound, estron&io® O sul famate (bel ow)
led to the identification of the aryl-O sul phamat e

Giiginlef BERodhsaR mfhbl Snd lﬁ?rﬁ&%? %Fgé%f %elLo\M%R{, gaqo%%trage ST: steroid

potent inhibition of STS. was s
S§F‘§F9<b'isffr%iﬂ ph&TSse starpidi tysulnhaaaset med7@htsD, 17B hydroxysterond

SRS 5y PR RS A b e

opetyegeingdcemorbe hi ghly estrogenic which raised the need

to design STS inhibitors devoid of agonist activity on

hER. To avoid the problens |linked to an active steroid
SﬁumaEQQt,enhmhlbﬂorermavd ﬁmaedentlﬁbd Hort @&Sﬁrohe\seldhm%@e They all share

tl‘%\/ﬁgr{?ﬁab %grg%r%? @ aéfr% t fng E@ﬁr@g %gtpmuenm@f, gimics the

phemphao%-rm@ of lioe: reazmm(substraie C@esimhu%dl,phh&veoheme dVBlBment of

St b Mo 7B o SRermiphr GieRe AokerEsen intiaioachet C3, of
waibhahe a?g@-snrffarimetm\yammundsﬂorb@m mlostZBotSﬁtﬁfbrtﬂﬁe ©¥§Fdr@3 molecule.
i n- ha ee ve
i T M R L
anhOF s phensite stngctiresasromacdtive rpﬁamﬁhdbpﬁbrérraqdn%fdlfﬁi bétent3ahibition of
STS. EMATE was shown to inhibit steroid sulphatase activity in a time- and

concentration-dependent manner'” and was active in vivo on oral administration,® It was
however revealed to be highly estrogenic which raised the need to design STS inhibitors
devoid of agonist activity on hER.

To avoid the problems linked to an active steroid nucleus, non steroid-based inhibitors
have been synthesised. Coumarin sulphamate such as 4-methylcoumarin-7-O-
sulfamate (COUMATE, below), where the active pharmacophore is conserved, have
been among the first inhibitors of that type to be identified.'® Although COUMATE is less
potent than EMATE, it has the advantage of being non estrogenic.”’ Some tricyclic
coumarin-based sulphamates have also been developed and turned out to be much
more potent than COUMATE, while retaining its non estrogenic characteristic.?’
667COUMATE, which is some 3 times more potent than EMATE in vifro is now in pre-
clinical development for clinical trials.??
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of the steroid sul phatase inhibitors EVMATE, COUVATE
and 667COUVATE. PCT/ GB92/ 01587 teaches novel steroid
sul phatase inhibitors and pharﬁrmceutl cal conpositions
containing themfor use in the treatnent of oestrone
dependent tunours, especially breast cancer. These
steroid sul phatasepinhibitors are sul phamate esters,
such as N, N- di«dt iyl oestrone- 3-sul phamat e and,
preferably, pe- 3- sul phamatie (EMATE). It

i S W bitor as it
$ activity in

MBB,507C 0.1 myNOSWAT ©0 Tohi biHS0L
enzyme |% .[% - and conc%gm,@lon dependent g%ag:@%m

|nd|cat|n it acts as ve site-dire
i nactivator. Al though EMATE was originally designed

{. f El-
el b PR TR U st
an enzyne that is believed to have a pivotal role in
SRR oI C S O RIER 8 SRl
cohosidionl osritainiaditbém rfatyuiEEmOﬁw Qmmgmteﬂtﬁstrbﬁm@éﬁe&ﬂém tumours,
t
eeflol’ PRE Gt Thass elOR Fustetenabis e supaamate osters
duchers EN- &ﬁ‘&tlﬁ;@%tr@rﬁﬂi&@bﬁh%&d 2R%) p@féramylt F@rone—&sulphamate
' t a
CER R 2P RERy ek EnBRIR, B npoteok ESHE Bl =slipiass more than
998V imhibitiornaf rEy/1-8TB aistivitpdn GitA@QICFIY dalb 2t 03t k. eEMAﬂTE also inhibits
tﬂ%ﬁ%eaﬁﬁg est d an S(Esﬂ%%lgrp r%%ﬂtdkc)a@pn q,ng m%l_ﬂ%éfs,-é[r?dicaﬁng that it
ac%amm activiet smeS:hrtebtéd th‘dctlt/ﬁat ?th‘ﬁJgﬁﬁifl\AﬂEE Qva{%ccﬁ'igfnally‘ designed for’
e S anat e
the FBioe TETHESH 8% R BeRiarbeagitaRbreiy Phaicse (OHA-STS),

thtﬂ!nlstdmeer&yﬁeahﬂﬂs baligveptetade BYbiwitalableNR redulaing the Bfosynthesis
oestrone- 3- N

mat e
of dus peiie9ghie %ﬂP@r&fﬁE%ée %ﬁ@sg*'% AR oW ryidrask & suggest that
andfbstenﬁﬂroda‘mnb@@f dvéﬁcgtréétéf G}hﬁorta‘Ncbrwghpr@%téﬂﬂif breast tumour

-STS ma ave
51 ﬁ%\l}&fﬁn I%R/Eq@c I\I{e? |rr]1 v?vo as almost co%plete lnhlbltlon of rat liver E1-STS
(99%) and DHA-STS (99%) activities resulted when it is administered either orally or

subcutaneously. In addition, EMATE has been shown to have a memory enhancing

effect in rats. Studies in mice have suggested an association between DHA-STS activity
and the regulation of part of the immune response. It is thought that this may also occur
in humans. The bridging O-atom of the sulphamate moiety in EMATE is important for
inhibitory activity. Thus, when the 3-O-atom is replaced by other heteroatoms as in
oestrone-3-N-sulphamate and oestrone-3-S-sulphamate, these analogues are weaker
non-time-dependent inactivators.

Although optimal potency for inhibition of E1-STS may have been attained in EMATE, it
is possible that oestrone may be released during sulphatase inhibition and that EMATE

and its oestradiol congener may possess oestrogenic activity.



10

15

20

25

i s possible that oestrone may be rel eased during
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activity.17b-HSD, which catal yses the final step in

estrogens and androgens bi osynt hesis, al so appeared as

a target for oestrogen deprivdtion strategies. This
zynme i s responsible for the interconversion of the

Wﬁr"ﬁ@e‘ﬁh ieh catalyPes dreaiingl sisp iarmstrogens antliesttogansrhigsynttesis, also
a%ﬁ:bél’é@)asoi ta°r§ rf@f gs trdg%ﬁ d%?:h#/é‘tlohystl%'tegq‘?é?st | ¥h|§ %Qﬁfe ¥s responsible

rowt h eve oest en de
fPquGu'ﬂ?r@?ﬂV@@lqnt ofpthe faxidigrdy farmdiese saaties)t aruhthel redoced form (more

a an copye
PR S e 0T B Y g B Bon
oRiregendapenders tumours sincept petanalilpreuves esstoogdrtd estradiol” and in

a?@?@b?[e&eﬁga@gggé &@%?%'QPJ& ﬁof gl‘? Qhé}g DH“E‘A ?1‘13‘5' éﬁgﬁf{%%glol (Adiol),

whichohaspigcentlyraes mreesn t@dwavarestmgmucfprmrtmsohm torbedabl@ To bind to
tlﬁ?&&tfo&@ﬁr%}% top2sel ective substrate affinity and

di rectiona ctivity which neans that selectivity of
drug action has to be achieved. 17b-HSD type 1 is the

the interconyersion, of oestrone.
RSB bHB! ] ok 50 G 18 854 e an
Clb?ibdﬁSEadﬂrtWebmabsoa selhet;ﬂe sblbehgate effinity add di\oﬁaion@rfadtlhﬁy which means
eroi n||trso 7b-HSD ty ave in_commo
e %Cﬁ@*y S BEEY pet fo,PE Schisged. 207 GHSKLPpsal s oype that
cafalysbs therihigrdongersiot &f obstrohevdridbedtra@ied | eavi ng group
at the l1l6a- position have been shown to be a potent

class of inhibitors. In particular, 1l6a-

Uptike $78! ilshibjtore s bhig e 172;33H®befnﬁ|bﬁ6}§ r%véeoé“efhaﬂe%rted Most of the
exhi bit high reactivity towards nucl eoph

SigHPIAR- 'B’&‘P@%’S rfeis {1 4RrEST ypendt heweiiv eosiman efD-trlng reedifjerk structure.
O@%’frﬁdlglodé?gaﬁ\%s%lm Qgﬂtﬁl ?'%SIEQ Tohdif rvﬂfhbé ﬁoéd“[éat% 'n& %ﬁ'ﬁc’up at the 160-

Anal ogues containing s
ppeition ihave 1t$eex$hdwrt ¢al beha hoigh’estasacdsﬂ nhibjtorst t n particular, 160-

(t%rgﬁog@g@?&%cﬁ) Todhe Peeﬁ‘utgl suéje[ ﬁédll}i{)g)lihl %%6 glmbé/a&gi\(lilﬁﬁgwgr&sl nuigleophilic
afcaanidst yesidlesyin thewestive, snbur)ﬁdfé euiynﬁ@vd@ee AouirRd to be promising
lr%qgg' bﬁ ﬁ"h%‘itﬁkhe oef th% contralen(lz short b?omoalkys mm%’nes at position 16
exhlblted the hlghest activity with 1Sa-(Bromepropyl)-oestradxol, followed by 16a-
(Bromobutyl)-oestradiol, the most potent of the series (3 and 4). They, however, turned

out to be pure agonists of the oestrogen receptor.

’ //R

HO

3R= (CH2)3BI'
4R = (CH,),Br

17B-HSD type 1 inhibitors: 16a.-(bromopropyl)-oestradiol, 3;

16a-(bromopropyl)-oestradiol, 4 and a flavone derivative, apigenin.
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17b-HSD type 1 inhibitors:
16a- ( br onopr opyl ) - oestradi ol , 3;

wasarpimsenopr opyl ) -oestradiol, 4 and a fl avonePCT/GB2007/000686

derivative, apigenin.In an attenpt to elimnate the
intrinsic oestrogenicity of pgtent inhibitors and

possibly at the sane tinme engPneer anti-oestrogenic
properties into the nolecule, several 1l6a-

(broadl y)-oestradi ol derivatives bearing the

I agénspl Rl

R mﬁf”eﬁi?ﬁ ﬁgﬁsgeégﬁ%g&'&%% Jrggﬁ@ possibly at
then BRBE tires eppineeh 2piBDEstqEenic medl@sanweme moﬂeh:ule several 160-

CESMAPSRRN SRl s SN HRIL . BOREUIL 6 By of i knoun
ogsiragkeh dC| 1mswaeosmesnsemzbwaeserpfatﬁarbpddsmnmmn@n &f 17B-HSD

B8P S8R0 PREE relrodill o6 cantipastRadic arerties not cdmpletely
aladishedoreintroduwedrespestivdly. est r ogeni ¢ or anti-estrogenic

activities. 30 Their action on aronatase activity is
wel | docunented and in recent studies, they were found

Int maralujumen dtroidaDMMiBit6isQT WB mtt)f:ﬂénﬁ hbvd Bed?e@ddigHdO ! Flavonoids,
avone deri vatli ves,

by 17b- HSD t
w 'ﬁ'& gﬁuéa&m.wgﬁ t@lﬁ% 0@*3“3@:%? gble tor bindl do HxRosgstiagen receptor

witls eatrqsgmm 6 @mu-wm@@m@%uwlé@”sm@ﬁ 4B Ryt Q’Bbha?é‘ste' il is well
Wi t hout bei n%é,est rogenic at th

d‘?%meBFei‘%lsrig g 6%‘&%\3?‘“5@%’4?% werhtaeRd & regiuce me&qwmswn of oestrone
mﬁi waé‘ého?%%ta@éw iﬂzﬂﬂs@aﬂp% Qﬁﬂé\?&ne%r&a@esr SBH Ls apigenin

a structure-activi ty relati OnShI P st ud
(Fﬁ%%* 8 gRIereatrem s BARGH U as ﬁmrbwmc@ﬂpms v@thesamial inhibitory

o B e ap s o e B A BERE B Badpiiofony soprerieton

roles in regulating the avai lability of ligands to

ATbecas) el S R ERTE aFERNET b oo on

St@@ﬁﬁ-@g“éﬂiy r@ie’mnsamauudy(c&z)eroman arel rEﬂ'tb@lmngmmlbitors of STS.
i nactivates E2 by catalysing its oxidation to E1. Thus
the identification of conmpounds having DH inhibitory
Staeid delydrogenapes (Didyisach as rdesbadior $7®hydrakySRroMpgshlydrogenases

(PSR e Ry 35B0G srgusiBose Sl bt o bihelanauisract witn the
OaShegémrenﬂpMeEﬁHﬁDGl' yre Hreziucas Debsdnd (Nt to theebiologically active

oe%ﬁ' %angéstﬂﬁﬁﬁ (E?i bjlrey E%?iétpt'leyrpealll I%agtil:vg es %2 by catalysing its

tase |
oxidation to E1. Thus the identification of compounds having DH inhibitory activity, in

particular, inhibitors of E2HSD Type I, could be of therapeutic value in inhibiting the
formation of E2.

WO03/033518 discloses compounds of the formula
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SUMMARYASPECTS OF THE PRESENT | NVENTI ON The present

i nvention provides novel conpounds which are capable
w@booaoeddng as effective steroid sul phat ase i nhP@I/GBR®7/000686

The present invention identifies that the conmpounds of

the present application are effective steroid

sul phatase inhibitors. Figures 1 shows some of the

"‘?’\%%ngg involved in the in situ synthesis of oestrone
43 FHAE asshhsiivent Jhe 9BRQUAdS diave astidly arefitdercalia steroid
s(iphitasathibitophat ase, "E2DH Type |" denotes Cestradi ol
17b- hydr oxyst eroi d dehydr ogenase Type | or Qestradi ol

17b- hydr oxysteroi d dehydrogenase Type 1, 3, 5 and/or 7

and "E2DH Type 1" denotes OCestradi ol
pe || or Qestradiol

. : 2 2 and/or 8. As
can be seen, two enzyrres that are involved in the

e heral synthesis of oestrogens are the enzyne
T&sﬁ?r SefitolnVartionhpreviges SNpbicam@eryds wiiahagee @auablhenf acting as
ef8GEE sRASd I UkshataleP HisiRR. | Fha! brléséﬂtmirﬂ)%ﬁh&[ ntifies that the
oestrogen is thought to nmake an inportant b
C?'BP?LH@gsrﬂ fine FP@W@%W%@%?W@@W ﬁtem!drwwbatawmhlbltors
therefore specific inhibitors of oestrogen

bl osynthesis are_of potential value for the treatnent
Fighresnt sbowsherrae pE Hgcsnizymasrinyelyed b theoinesity syntbesis b aegtrone from
o8he Allifhafed bR oLSFadid. “‘E{I'S‘gaé‘ﬁgt tﬁ@ﬁ&neagﬁl hatase, 'E2DH Type I"
endonetrial tissues via the sul p atase pat @a
depgiesy  Qssiradiplut i‘ZﬁThY%Om’@r 9 g Hehydioganasat i liypeof | or Oestradlol
1PBR{dregRRToid tdéﬁi]cﬁo@ér?asét'l*ybé ptdwq afidyéy rldc"%m\f%e II" denotes

that contribute to in vivo esl s of oestrogen
O‘Pﬁ"{%d'°|t17§r'§’df@0’%iﬁr°wr gehudrqg@aasa JYEI%\HeDIO Pentsadiel h‘grﬁd'mdsxystermd

déydrdeRadd P ®Mq/&f 8.t hese cancers. The present
i nvention therefore seeks to overcone one or nore of
the problens associated with the prior art nethods of

A$ c8Rbb RGP RBEnzANEs FRAHRBRIAI™EY &m& gérgnhlepal %gﬁh@sﬁ? &t 5estrogens

therefore, the present Invention
ar@dh% §0RANS @es’tr ok Sadecxyeseroist d@ymeoaﬁmeamd tHea&nz;craa oestrone
Hesde, such as substantially inhibit, the oestrone
sul phat ase pat hway - whi ch pat hway converts oestrone
to and from oestradi ol - and/or

In situ synthesis of oestrogen is thoug'ht to make an important contribution to the high

levels of oestrogens in tumours and therefore specific inhibitors of oestrogen biosynthesis
are of potential value for the treatment of endocrine-dependent tumours.

Moreover, even though oestrogen formation in malignant breast and endometrial tissues
via the sulphatase pathway makes a major contribution to the high concentration of
oestrogens, there are still other enzymatic pathways that contribute to in vivo synthesis of
oestrogen.

Thus, there is an urgent need to develop new therapies for the treatment of these cancers.

The present invention therefore seeks to overcome one or more of the problems
associated with the prior art methods of treating breast and endometrial cancers.
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affect, such as substantially inhibit, the steroid
dehydr ogenase pat hway - whi ch pat hway converts

wo@emromied t o and from oestradiol. This aspect BET/GB2007/000686

present invention is advantageous because by the

adm ni stration of one type of_ conpound it is possible

to block the synthesis of oestd adi ol from oestrone or

E1S. Hence, the present invention provides conmpounds

IR 08¢ F5REE. @?ﬁﬁ%fP@eﬂ%P@Sthem%@m RIovdesantUsgeef, a compound for the
p@fa‘féﬂ?abl' ¢id YnedRBmcheRbt Bsh BfEaStudNds @G&‘Pﬁﬁfaw ﬁ‘alhlbltythe oestrone

cers. The conmpounds of the present Invent
SE'B PR PaRY %%P@th\(y@hp@nvertﬁé@@trmm@r angd) Ergmu casémdisl — and/or

aﬁ&bt; stidhy a@é@d&&nﬁallyf HRibiR &he isRESIA %ﬁy&rg%ﬂgé 'p\éC We XOfwﬁ a¢ pathway

npounds of present I nvention an i'n
Ce%‘%?ﬁfﬂOPFtyOfleetﬁ avﬁi Yremesiredioli n vi vo). DETAI LED ASPECTS
OF THE PRESENT | NVENTI ON According to one aspect of
the present invention, there is provided a conmpound
This\ASRECt o6 thaRrasent iryemtonds advantagebus Bdagsaby thecadowaistation of one

e Vi RomPEGRS HishstPIeaB %Ic%gﬁﬁ&%yrﬂlfles‘iéq& Jé'é?écﬁgltfrom oestrone or E18S.

invention, there is prov har maceu

HeBeR0BPt PPNt dnientign pepvides mﬂmdﬁh dhatrhpvBocamsidarable therapeutic
abRinBYe8, parlklpdr rér t@a %&egét%fd %rk%{na%a?lﬁgr adm xed

wi th a pharmacéutica acceptable carrier, diluent,
exci pi ent or adjuvant. According to one aspect of the

TRE %§|%Pbuhd’sv Sthd Pféseﬁtt\;\iﬁ\'}e%éi:oﬁ n@f&dr@&%e%tﬁe?@&%%ﬁlﬁeﬁ?" ‘H8se other

For mu uor ocar oup,
sykstitygpts myn{ém@qaﬁwle Agdlgrdinagase tm]@cmyem‘tthefcomp@unds of the

pi%"s@ﬁﬁﬂ\?edtIBH %H&/bpﬁ’lcretagg Efabhlfy (%S(Q/X)o%%g o??r?w\%). a compound
or mula

a conpound havi ng Fornu

DETAILED ASPECTS OF THE PRESENT INVENTION

According to one aspect of the present invention, there is provided a compound having
Formula |
0 Formula |

wherein G is a fluorocarby! group.

According to one aspect of the present invention, there is provided a pharmaceutical
composition comprising a compound having Formula |
O Formula |

o

wherein G is a fluorocarbyl group, admixed with a pharmaceutically acceptable carrier,



wherein Gis a fluorocarbyl group, in the manufacture
of a nedicanent for use in the therapy of a condition

w@eroodioesese associ ated with steroi d sul phat aseP¢1BGB2007/000686

10

15

According to one aspect of the present invention,

there is provided use of a coTEound havi ng Formul a |

Formula | wherein Gis a fluorocarbyl group, in the

ganufacture of a nedicanment for use in the therapy of

lueRtn BXERIBN Bdivadlase associated with adverse STS

| evel s. According to one aspect of the present

*£¥ﬁ£tion, there is provided use of a conpound havi ng )

P19 g5 ATRest Rhibearesent inyegtian, dhare dsapigyided mowmpdund having

gdimumainuf act ure of a pharmaceutical for inhibiting

steroid sul phatase (STS) activity. According to one

aspect of the Present inventiofo™MHAAe is provided a

met hod of nh{itieg steroid sul phatase (STS) activity

i n Need of same, the nethod conprising

onpound a conpound havi ng Fornul a |

et'n>6 is a fluorocarbyl group. According

pbect of the present invention, there is

« degd-use of a conpound having Fornmula | Formul a |
erein Gjis a fluorocarbyl group, in the manufacture

Werﬁnﬁﬁﬁﬂ@é%r%gr%r forHa® namedgingnd/ or arresting

and/or inhibiting cell cycling and/or for nodul ating

and/ or inducing apoptosis. For ease of reference,
AQTREENGIQPIeASPRE Of iy pEsant dpvantien, Sherg ds pravided ise oha geepound a

doepoths BEGEGEForigl appropriate section headi ngs.
However, the teachings under each section are not
necessarily | icfrited to each paforuledr section.
G
N/

o

wherein G is a fluorocarbyl group, in the manufacture of a medicament for use in the

therapy of a condition or disease associated with steroid sulphatase (STS).

According to one aspect of the present invention, there is provided use of a compound

having Formula |
0 Formula |

wherein G is a fluorocarbyl group, in the manufacture of a medicament for use in the

therapy of a condition or disease associated with adverse STS levels.

According to one aspect of the present invention, there is provided use of a compound

having Formula |
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PREFERABLE ASPECTSRI NG SYSTEM I n sone aspects of the
present invention, preferably the conpound has Fornul a

wao-00mdeod | wherein Gis a fluorocarbyl group,PEr¢B2007/000686

wherein RL is any one of -OH, a sul phamate group, a
phosphonat e group, a thiophosphonate group, a

sul phonate group or a sul phonam de group. In sone
aspects of the present invention, preferably t he
conpound has Ebrnula 111 For mulF@mula [nherein Gis a
and wherein Rl is any one of -OH,
‘ a phosphonate group, a
thlophospho ate Qroup, a sul phonate group or a
ge0UPo | n sone aspects of the present
preferably the conmpound has Fornula IV
wherein G is a fluorocarbyl group, and

V\,herel n RL is any one - a sul phamat e group,

vﬂm@ﬁ)ﬁaq gucgp éyl g{O@mﬂ@lﬁ]ﬁ)g’ﬁﬁ@fﬁgﬁp@ gf@@barnyaceutlcal for inhibiting
sttbiBROPAERSE (ST Lhivigy. Sul phonam de group. In sone

aspects of the present invention, preferably the

compound has Fornula VFornula V wherein Gis a

Afdcéh‘élfr@ot@ loR¥ lasPEQ léptheaé?gsé’m‘ §vehfiorlindr® i98HYvideea Methdd bt inhibiting

a su amat e group phonat e grou
Sﬁﬁ?'@rﬁ%@ﬁ?@éﬁdg@sb aeﬁ)ﬁy "a aswqﬁ%ﬁhﬂ%efbpgéﬂm%rtha method comprising
2RHHIRSEAR TS ESmBE@iHa cdfpaREh ARG RuRf the present
i nvention, preferably ‘t)he conpound has Formul a M
For mul a VI wh&ein Gis a fl uofFeea¥®dY | group, and
| '|'s _@ny one of -OH, a sul phamate group,
e ng)up, a thi ophosphonate group, a
proup or a sul phonam de group.

wherein G is a fluorocarbyl group.

According to one aspect of the present invention, there is provided use of a compound

having Formula |
0 Formula |

wherein G is a fluorocarbyl group, in the manufacture of a pharmaceutical for modulating
and/or arresting and/or inhibiting cell cycling and/or for modulating and/or inducing

apoptosis.
For ease of reference, these and further aspects of the present invention are now
discussed under appropriate section headings. However, the teachings under each

section are not necessarily limited to each particular section.

PREFERABLE ASPECTS




10

15

In sone aspects of the present invention, preferably
t he conpound has Formula VII Formula VII wherein Gis

wa@2doroemsecar byl group, and wherein Rl :is. anyP@ONeBRG07/000686

-OH, a sul phamate group, a phosphonate group, a

t hi ophosphonat e group, a sul phonate group or a

sul phonam de group. In sone aspects of the present

i nvention, preferably the conmpound has Fornul a
VIIIFormula VIl wherein Gis a fluorocarbyl group,
RNG sweTEiin RL is any one of -OH, a sul phamate group,
a phosphonate group, a thiophosphonate group, a

sul phonate group or a sul phonam de group. In sone
IRSHRE b8 hvareR NG f
R e ol R P € Formuia 1
fl uorocarbyl &roup, and wherei iFoRURdl any one of - OH,
agsul phaps oupg a phosphonate group, a

t hizxgphgSphoyfat e Njr oup, a sul phonate group or a

HFeryply the conpound has Fornula X
\ d wherein Gis a fluorocarbyl group, and

Wer is any one of -OH, a sul phamate group, a
V@WEFS honat e group, a thi ophosphonate group,

a
Ghist 8 TWPEFARYH gEPUPy P dMaTein R GisRIY. Oner o R, a sulphamate
apead phekpdig Nta iRy r Gb6p,28!
T R S EP Ry pate group or
SP'PB@?%‘&'Q?SKRUPgroup, and wherein Rl is any one of -OH1
a sul phamat e group, a phosphonate group, a
t hi ophosphonat e group, a sul phonate group or a
I3 BRaF [ae Biasent inverdine, Risfesakisthefcorpeupd basRormula I
i nvention, preferably the compgypshap Formula X |
Formula XII || s
7~

AN

wherein G is a fluorocarbyl group, and wherein R' is any one of -OH, a sulphamate

group, a phosphonate group, a thiophosphonate group, a sulphonate group or a
sulphonamide group.

In some aspects of the present invention, preferably the compound has Formula IV

Formula IV

wherein G is a fluorocarbyl group, and wherein R’ is any one of -OH, a sulphamate

group, a phosphonate group, a thiophosphonate group, a sulphonate group or a
sulphonamide group.

In some aspects of the present invention, preferably the compound has Formula V
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wherein Gis a fluorocarbyl group, and wherein Rl is
any one of -COH, a sul phamate group, a phosphonate
w@e@ap993ed t hi ophosphonat e group, a sul phonat e BECDGB2@r/000686
a sul phonam de group. In sone aspects of the present
i nvention, preferably the con‘rpl)égund has Fornula X I
Formula XIll wherein Gis a fluorocarbyl group, and
wherein RL is a one of -OH, a sul phamate group, a
phosphonat e grodp, a thi ophospHz &ﬁ'@'f‘g \roup, a
sul phonate QLOMTROr_8 sul phonam de group. A very

bl known in the art, a classical

ng structure has the generic fornmula of:

g ahove formula, the rings have been | abelled in

t he .copventj onal nner. An exanﬁ g of a bio-jsostere

WETGR 5 Ay GHEEg s G HRRSRAT 8,28 GIRIODG @ Suiphamate

d’ﬁ@lﬁ;ﬁf@%ﬁdspﬁorfdtélg;réur&/ thh%ﬁaspﬁﬁﬁat@ngrd&b P s8IpAbndtt "GBup or a
C and D has been substituted and/ or when any one

SH}phﬁB?'E'degr?Li'pngs A, B, C and D has been nodified; but

wherein the bio-isostere has steroidal properties. In

this regard, t5_’he ri ng, system of the present invention

In SoRR 2FBRIRIET g PresenEinyERiion, Pwenfﬂja%'vltft?c%nmo%ﬁd\aﬁf@rrﬁwa Vi

a bio-isostere ®f a steroidal fHRgutvjucture. The

structure of a res nt pol ycyclic structure can be

presente- S each ring A, B, and C

R’ depend- rep‘esents a heterocycllc ring or a
NOJN 1, and wherein each ring may be

i %t uted or unsubstituted, saturated
0 ated. By way of exanple, any one or nore of

O
whighdin 3lid alfluerdeambypP groups léﬁb vﬁrﬁeréﬂlﬁ‘ Rl |K)dn%9frféué’f, -8M, & Yliphamate
roup pz_ﬁh dr ox rggr oup, %r oup drocar byl
gg é?&ﬂ#% b?/l B?fiP e'ﬂ%te 9&°UPeé‘sFU'8h@n%‘P group or a
sA]pho,E’amlda@bL@ may be a heterocyclic gr oup (a
het er ocycl €) or a nonheterocyclic group.

In some aspects of the present invention, preferably the compound has Formula VII
0 Formula Vil

wherein G is a fluorocarbyl group, and wherein R’ is any one of -OH, a sulphamate
group, a phosphonate group, a thiophosphonate group, a sulphonate group or a

sulphonamide group.

In some aspects of the present invention, preferably the compound has Formula VIIi
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At least one of A, B, Cand D my be a saturated
ring structure or an unsaturated ring structure (such
wW@sg00a09%04/1 group). Preferably, at |east one OPCHGB2M®7/000686
Cand D is an aryl ring. Preferably the conpound wl |
contain, inclusive of all substituents, no nore than
50 about carbon atons, nore usSually no nore than about
30 to 40 carbon atons. A n exanple of D is a five or
six menbered rifg. Preferred str‘ggffﬁiﬂaé'f”lnucl ei rings
_gonpounds of the present invention
rncl dde rings A-D of: oestrones and

est.r |oIs viz: 4-O41 7b-oestradi ol 16b- O+

IRLE IS Tberasarphomoupy 2p¢ srhesin & 'i?&yd?é‘ﬁ‘?fa@"bl a sulphamate
féu héBpiRsatd 47thro | 1
g7 pg:;tlpr adl ol 17?6%Lfﬂh| nyl - gﬁg&bﬂhggé;tt@r%rgygh(sggl&fnlate gretp or a
s{PhERAPIGIHP- 17b- et hi nyl - 1 7a- oestradi ol 7a- OH4 1
7a- oestradi ol 17-deoxyoestradi ol 160C OH 1
7a-oestradiol 2-OH 1 7a-oestradiol 1l6a-OH 1
Iry orpe @pPei Bf the Pegsent myerdion: Pratarahiy tis-aomppund has Formula IX
7a-oestradi ol 2-MeO-1 7a-oestr agpphiax MO 1 4
7b- oestradi ol oedfri oIGs and substituted oestriols.
Vi z:

R!
wherein G is a fluorocarbyl group, and wherein R' is any one of -OH, a sulphamate
group, a phosphonate group, a thiophosphonate group, a sulphonate group or a
sulphonamide group.

In some aspects of the present invention, preferably the compound has Formula X
0o Formula X

N’G

R
wherein G is a fluorocarbyl group, and wherein R is any one of -OH, a sulphamate
group, a phosphonate group, a thiophosphonate group, a sulphonate group or a

sulphonamide group.

In some aspects of the present invention, preferably the compound has Formula Xi
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oestriol 17-deoxyoestriol 4-OHoestriol 2-OH oestriol
6a- OH oestriol 2-MeO oestriol 7a-OH oestriol

waletwdysepi andr ost erones and substituted PCT/GB2007/000686

dehvdr oepi andr ost erones. vi z: dehydroepi andr ost er ones
16a- O+ dehydr oepi andr ost er one

6a- OH dehydr oepi andr ost er one 16

16b- OH dehydr oepi andr ost er one

7a- OH dehydr oepi aRdr ost er one 5-Fgip@stienedi ol GROUP G
Goup Gis adl ocardyl group. The term

as “ti§ed herein, neans a group

“fl uorocarl ,
conpri si ng east {carbon and fluorine atonms. In one
enmboei™ gFouy pa perfluoroal kyl group. Mre
f gr oup GIS a Cl-10 perfluoroal kyl group.

% e tepANper fl uoroal kyl" as used herein refers to an

| kyl group wherein all of the hydrogen atons have
\blw?llnr@pd; altzfdubrmarﬂsyl forowp; iand. wl:cm_altamp#ers a:n‘yl one of -OH, a sulphamate
erfluoroa roups arge.tri uororret ,

Bl oRERIRY ST Br PirsPaRBROR Bcub. o suiphonate group or a
aJl;iI'fblhamtdevgfomeferred enbodi nent, group G conprises at

| east carbon, fluorine and one further el ement. MNbre
preferably, group G conprises at |east carbon,

Ihisome axpects df thedsresemm invbition, preférablaithe/ corgpaumd Has Formula XIi
conprises only cacsbon fluori ne andlff}%/I rogen.

Preferably, groupyG conprises frooRH 10 carbon
atons, nore _prefekably from1l to 6, nore preferably
fromlto ably, group G has the fornmula -A-B,
wherein A strajght, branched or cyclic al kyl ene
gro 7 gf boi® at ons, and B is a straight,

bra yclicperfluoroal kyl group of from1l to 10

Preferably, Ais a group of the fornula
-(CH2)n- wherein n is an integer from1l to 9.
wheseisr GIis @, flusrorgsoy \wsoun e vhareineR’ Prastyeonebply ;O issswphamate

&Bwpaoﬁhc;sBﬁoﬁé?é b, - & FRbREEphotBe’ §idipMd SuhBhatd group or a

sulphonamlde group.

In some aspects of the present invention, preferably the compound has Formula Xl
) Formula XIlI
N

O

R
wherein G is a fluorocarby! group, and wherein R is any one of -OH, a sulphamate
group, a phosphonate group, a thiophosphonate group, a sulphonate group or a

sulphonamide group. -

A very highly preferred compound has the formula
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of from1l to 9. Preferably, B has one carbon atom
Preferably, group G has the formula - (CH2) n(CF2) nCF3

wob@revason is an integer froml1l to 9, mis 0O OPCHGB2007/000686

integer froml1l to 9. Preferably, ntmis between 1 and
10. Preferably, nis 2. Prefei?bly, mis 0. Most
preferably, group Gis 3,3,3-trifluoropropyl
(-CH2CH2CF3) . R1 GROUP Group Rl o
the present invention is any one yof
group, a phosphonate group, a *
sul phonate group or a sul phon In one

preferred aspect Rl is pfefgrably ¢ phamat e group.

Rl or the sulphanat$ grg be a sul phanmat e group

of the fornula Wh&T&i ™ R4 and R5 are independently

sel ected fromH, albyl cycl oal kyl, al kenyl and aryl,

dHa Wﬁhé@&lbﬂ@%cﬁ@ﬁéﬁgfsalt eF eﬁ@gﬁzﬂ fherb&Pr esent

al kyl ene, wherein the or each alkyl or cycloal kyl or

al kenyl or optionally contain one or nore hetero atons

A it BV\A@H FP(ﬁewﬁ Rt a4 aé&‘?éd# ¥t§|:] g §tﬁ%tlﬁgh99£h@‘§%§1enﬁbrmula of:
is -OH In sone aspects 0 e present 1nven

preferably at |east one of R4 s >JdsS H In sone

aspects of the present |nven||Qp, ferably R4 and RS

are H. SUBSTI TUENTS The ol & present

i nventi on may have su @ egt S ot her than those of

the ring systenms show Furt hernore the ring

systens herein are givewas aeneral formul ae and

shoul d be interpreted as such. The absence of any
specifically shown substituents on a given ring nenber

Ih el abive forinbiaf thehibgs hag: Fexmiatelsa the bsriviehtidrafmahhdr,

any noi ety of which His only one exanple. The ring

system may contain one or nore degrees of

AmsﬁmlnilatdeﬂblofIQdSst@réaﬁ‘nMﬁeri 8n5 BA% oRIWFELS YR AIBMBI 8nd D is a
rin Pf t he stemis aromatic. . The rin

AR OEve. 2B AT WARE o0 AT AFHE TGS frofe eArer b has been

sabstitBted and/or when any one or more of rings A, B, C and D has been modified; but

t he cgnpounds of
-OH, a sul phamate
pSpheonat e group, a

wherein the bio-isostere has steroidal properties.

In this regard, the ring system of the present invention is analogous to a steroidal ring
structure and may be a bio-isostere of a steroidal ring structure.

The structure of a present polycyclic structure can be presented as:

o)
00

wherein each ring A’, B’, and C’ independently represents a heterocyclic ring or a non-
heterocyclic ring, and wherein each ring may be independently substituted or
unsubstituted, saturated or unsaturated.

By way of example, any one or more of rings A’, B’, C' and D' may be independently
substituted with suitable groups - such as an alkyl group, an aryl group, a hydroxy group, a
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The conpound of the invention, in particular the ring
system conpound of the invention of the present

WO pwened3en nmay contain substituents other thanP€TiG82007/000686
show herein. By way of exanple, these ot her
substituents may be one or rang one or nore
sui phamat e group(s), one or e phosphonate group(s),
one or nore thiophosphonate rouyi one or nore
fﬁﬂ@ﬁ%afydm[hyf @PUP,AROXYR yoﬁwaeb giogR6ifani de
group(s), one or nore halo groups, one or nore O
% oups, one or_ nore hydroxy groups, one or nore amno

83 OneopieA 0B nBRd G UNPhBE & BRfEECHHIiA e (b Neterocyele) or a non-

HaterB®/cfic Ghsdp.ocar byl group(s) - such as an
oxyhydrocar byI group. In general ternms the ring system

A B CD of the present conpounds may contain a
AtaEasebie 8f ANEN -G RN HehhBe %UééﬁrétteH ?H%Etruétﬂre or.an unsaturated ring
particular, the ring system A contain

SHLICIE BUSH/eF 3X3TY PR~ especi aI I y | ower (Ci-C 6)

al ky!, e.g. nethyl, ethyl, n-propyl, isopropyl,
nbutyl, sec-butyl, tert- but /1, n- pentyl and ot her
Ryeferaply, ptleawose ohAd Bn-Hierg D’ israh avliive. hexyl isoners,
al koxy especially | ower (Cl-C6) al koxy, e.qg. nethoxy,
et hox propoxy etc., alkinyl, e.g. ethinyl, or

Rrai the@O@POlﬂmdMH|cP°§tﬂtfsmG!U§é/ﬁt0§ all supstitusnts, pompwve v 50 about

Rfbdniforhs ?ﬁ&@hsuﬁl\é%ﬁ%&@t aHoEt N I‘Ef@rcr Rbnididhs t he

ring systemis substitute rocarb sul phanyl
group. Mre preferably the A" ring of the ring system
Arsexs [qusegl ; yl sul phanyl group. The
te?m' rocart)\g/% ﬁl)gﬁgﬁg%%%gns a group that
conprises at | east hydrocarbyl group (as herein
Ft6felBg ﬁﬁJ&ﬁ
e eererg%{'cﬁcﬁﬁ gﬂél%ll ﬁ?ﬁﬂﬁlt 0 rﬂ%s?@fﬁ%@ﬁﬂesemﬁ\%nﬂon may
b@ﬁlasﬁmpluyedﬂgw\&@f For some conpounds of the present
invention, it is highly preferred that at [east the
2p03|t|on of the A ring of the ring systemis
bstitute sipnesva byl sul phanyl group.
ably the hydrocarbylsulp X is -SC1-10

O%Fﬁ&ré,r nore preferably -S-C 1- gggﬁ@/?‘,&&%?e preferably
4.@H@e§trqnei| kyl, nmore preferabl y7-doGidei@i2CH3, -S-CH -

} CH3 For sone conpou t he present
G%‘S?Er?tglgté%ne it is highly pr efer?d(gHtoﬁgtfo'}ehe A" ring of

Tokh@H-oestrone 2-MeO-oestrone

1 6a—OH-oestr6ne oestrone

oestradiols and substituted oestradiols, viz:

4-OH-17B-oestradiol 163-OH-17B-oestradiol
B80-OH-173-oestradiol 17o-~oestradiol
70~OH-173-oestradiol 17B-oestradiol
4-OH-17o~oestradiol 17o-ethinyl-173-oestradiol
6a-OH-17a~oestradiol 17B-ethinyl-17o-oestradiol
70-OH-170~0estradiol 17-deoxyoestradiol
16a-OH-17o~oestradiol 2-OH-17o~oestradiol

16a-0OH-17B-oestradiol 2-OH-17B-oestradiol
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ring systemis substituted with an al koxy group. For
sone conpounds of the present invention, it is highly
w@e@essed that at | east the 2 position of theP@I/GBRGVG/000686
of the ring systemis substituted with an al koxy
group. Preferably the al koxy %Foup IS met hoxy. For
sone conpounds of the present invention, it is highly
{)referred that at |least the A ring of the ring system
68-Qidti<eoesiraditlni t h an hydr ocarYeOdredsstradiel some
conmpounds of the present inventy b . ghly
prgPerred that at least the 2 r?o@??i%ﬁ d&?”ﬁ% A ring
of the ring systemis substituted with an al kyl group.

{e)%ﬁfoﬁra‘?ﬂ|3Mbs;tfflﬁe@gég{,liolg r\,%UD is ethyl. For sone

ounas or the present invention, it is highly

qestsibbrred that t he conpound corfrdeseestriol east two or
WBe,Qf-sul phamat e group, a phaesghc e group, a
Z{Tﬁﬁoopet%{)rgghonate group, a sul ph%@lggég{nglup or a
GeuOpkheskiol de group. For sonme ca@Adelswdstiriof t he present
jnyention, it is highly preferred that the conpound
’8‘6%5?9%‘8" at | east two sul phanate groups. For some
conpounds of the present invention, it is highly
pref erred that the conpound conprises, at | east two
aehydroepiandrostergnes and substiiuted de; §IaNes: ¥iZns ar e
i

deaydrospidriteosisigRes | Ng. For sone 1epudesiErdpidddfosterone
esent inventjon, it is highly preferred that the A

r
%QE'WVQFH%P'?WW@?@E em conpr i S68-Qit-defglsaepiamndrosterone
%H%ﬂ?dr@e@ér%'&téﬁﬁemere' n t%@angro#érﬁgiopf the
ringsystemconprises at |east one sul phamate group. In
some aspects of the present invention, preferably the
@RoUpy contain one or nore of an al koxy substituent
—and an al kyl substituent. Thus according to one aspect
of the present invention, there is provided a conmpound

GrBYL Y i I I L
R ne ey et o AR, S AEebl, s, AR RS freans -
ORpieT edrrprising a$ dasist earbon ankfiuening #k3mé.s a hydr ocar byl |
gr oup.

In one embodiment, group G is a perfluoroalkyl group. More preferably, group G is a

C1-10 perfluoroalkyl group.

The term "perfluoroalkyl" as used herein refers to an alkyl group wherein all of the
hydrogen atoms have been replaced with fluorine. Examples of perfluoroalkyl groups
are trifluoromethyl, pentafluoroethyl, heptafluoropropyl etc.

In an alternative preferred embodiment, group G comprises at least carbon, fluorine and
one further element. More preferably, group G comprises at least carbon, fluorine and
hydrogen. More preferably, group G comprises only carbon, fluorine and hydrogen.

Preferably, group G comprises from 1 to 10 carbon atoms, more preferably from 1 to 6,
more preferably from 1 to 3.

Preferably, group G has the formula -A-B, wherein A is a straight, branched or cyclic
alkylene group of 1 to 9 carbon atoms, and B is a straight, branched or cyclic



In preferred aspects of the present invention, there

is provided a conpound sel ected from conpounds havi ng
wo-o00madeol V to XI X Fornul a XV Fornul a XV Forpai/&@B2007/000686

XVI Formula XVI1 Formula XVIII Formula Xl X wherein R2

a_nd] nR3 are independently selected fromH and

hydrocar byl groups, wherein | east one of R and R3

is a h)(drocar byl group. Preferably at |east one of R
PgryorRslkyk geouR @ff fe9m htedR. casben afdim. y PagferablstA dha @pup of the

fcﬁ%u@eﬂd(oﬁi)nl SvhEFein H0is 3Kk HiedHr Otin 1p9f Qeetfrfeﬁ.%lfl?aﬂh'lés)’two carbon

Cl- C6_al kyl group, preferably C1-C3 al kyl group
afgey. eP’éﬁﬂ?rﬁ‘b'dt Bu%agrmemef toe fw%doﬁ@mpgs whefed By is O an integer

offrbiR- 1 Horb, qﬂr‘%fé@lﬂﬁ‘ﬁ hX 6hLERBbY afdé.i S @ hydrocar byl
group and R3 is I'n another preferred aspect, at
| east one of R2 and R3 is an al koxy group. Preferably

P@éfe}a%ﬁrsg eG‘meas Ei?e %PHUB&(G:%)H@FE)%#@, whllar%m N lsoéﬁfn?é'de‘?qlrom 1to

oun resent_invent may be sel ect
O mﬁﬂfgra@pw.egpr:frqr@m to Pp Ersfegahly. RZIT]:IS Reteen 1and 1:@ Pfeferably, nis
2: PriferduiRisR ASPECTS According to one aspect of the
present invention, there is provided a conmpound
according to the present invention for use in

10 MBRHbfekdiSbly A@EQ;S &g, §§’trﬁl’ﬂn8ro?’? pLCRfCW@ﬁ: ST esent

I nvent1 on, ere Is provid armaceutl ca
composition conprising the conpound according to the
present invention optionally

R' GROUP
15 Group R' of the compounds of the present invention is any one of -OH, a sulphamate
group, a phosphonate group, a thiophosphonate group, a sulphonate group or a

sulphonamide group.

In one preferred aspect R' is preferably a sulphamate group.

20
R' or the sulphamate group may be a sulphamate group of the formula
R* ﬁ
/N S 0
A
0]

wherein R* and R® are independently selected from H, alkyl, cycloalkyl, alkenyl and aryl,
or combinations thereof, or together represent alkylene, wherein the or each alkyl or
25 cycloalkyl or alkenyl or optionally contain one or more hetero atoms or groups.

In an alternative preferred embodiment, R is -OH.
In some aspects of the present invention, preferably at least one of R* and R® is H.

30

In some aspects of the present invention, preferably R* and R® are H.
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adm xed with a pharmaceutically acceptable carrier,
di l uent, excipient or adjuvant. According to one

w@zpeny9sed the present invention, there is prorCTe#2G0M000686

use of a conpound according to the present invention
in the manufacture of a nediczgent for use in the
therapy of a condition or diséase associated with STS
Accordi ng to one aspect of the present invention,
§H§§Eﬂl§§ﬁﬁbvided the use of a conpound according to
the present invention in the manufacture of a

nmedi canent for use in the therapy of a condition
Thesermeowssdharerpenl irerfipnemay hayessyksiigyents piger ﬁ@ﬁéhose of the

ARPSYsEthd QRS hBF, erF%Pché!rnH?@ tﬁé’ﬁﬁ@‘ép&émté%elﬂoare YiveRh as general
mni'mal, oestrogenic ef For Soite applications,

ioFralag Apryshokid %rm%rerﬁi@,d ﬁa\ﬁélcan Tesabssijeniod any specifically shown
ﬁfb&ﬁ‘:ﬁént&% asgsw% ﬁrﬁ&’h-.b%fek Paeﬁate@ftﬁétfiﬁélhﬁd rriehﬁ:e? R UUBSRuted with

have a reversi bl e "action. For sone app I catl ons,
FheneiehbrfyvhisheHds eplangsexample. aRhe Firg SEstembnay gentpigrene or more

dyrée o TROMIERSH, fort BgariAENe Wate Qgpetc{%eor%.r %?%re rings of the ring

i nvention are uséful for the treatmment br eas

Yaieseis arpmatie.o nifeungssysten ﬁ@aYpb%fréﬁbPCYQHO@ﬁtfn%’nCQf’é%m tpge or more
hdletbRorhor m of a salt. The present invention also

covers novel internediates that are useful to prepare

t he conpounds of the present invention. For exanple,

'F E&ﬁ\'atof'tﬁlé’ RREMRR, FP ﬁ'[l?u %]'O(r §|r|n§l g&@ﬁ%‘ ?&ﬁﬁiﬁﬁ%ﬂﬁe invention

e compounds.” By’ wa t he
?frtb% @fﬂsenhmmﬂp@ maypstain Bubkstiiepiscethercthpn éfmeﬁbpw hegsin. By way

f
ar 2 g@iﬁ’gﬁétég? herceliBs: ﬁ@rﬂﬁ m&PB8 ok drhESe diY S&Jf‘Bﬁﬂfo?e sulphamate

present invention
@ndRiAb RNSey mofs gb@pboa@tﬁmfp@n(ﬁ)g opach roprepibiaphogphonaisegroup(s),

Mee&%&%rsﬁlpfheﬁaﬂe%? l%ébt B&s bemBle él‘g&&g%&&ga ({% }, dnB%r more halo

present i nvent have al so 1 denti
GrouRs, HP A MOre D JravPH 088 @ MAre PEATPXErotps qmeegemre amino groups,

¢ .
GRTBSHISER BBl e BRI S B SERIfL uch a an
dyhydsopashyltgrdupb hydr oxy steroi d dehydrogenase. In one

aspect the 17b hydroxy steroid dehydrogenase is EC

1.1.1.62
In general terms the ring system A'B'C'D’ of the present compounds may contain a variety

of non-interfering substituents. In particular, the ring system A'B'C’'D’ may contain one or
more hydroxy, alkyl especially lower (C1-Cs) alkyl, e.g. methyl, ethyl, n-propyl, isopropyl, n-
butyl, sec-butyl, tert-butyl, n-pentyl and other pentyl isomers, and n-hexyl and other hexyl
isomers, alkoxy especially lower (C:+-Cs) alkoxy, e.g. methoxy, ethoxy, propoxy etc.,
alkinyl, e.g. ethinyl, or halogen, e.g. fluoro substituents.

For some compounds of the present invention, it is preferred that the ring system is
substituted with a hydrocarbylsulphanyl group. More preferably the A’ ring of the ring
system is substituted with a hydrocarbylsulphanyl group. The term
“hydrocarbylsulphanyl” means a group that comprises at least hydrocarbyl group (as
herein defined) and sulphur, preferably -S-hydrocarbyl, more preferably -S-
hydrocarbon. That sulphur group may be optionally oxidised.

For some compounds of the present invention, it is highly preferred that at least the 2
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Preferably the HSD is of Type 1, 3, 5 and/or 7.
Preferably the HSD converts oestrone (ketone) to

woeeavneddol (hydroxy). Preferably the HSD i s oPCTgB2002/000686

and/or 8. Preferably the HSD converts oestradi ol
(hydroxy) to oestrone (ketone),, Thus in further
aspects the present inventiorf“provides Use of a
onpound of the present invention in the nmanufacture
PEHUISH HEtae darisho! thengsiStem I3 Hesteachwih & hyaoERsRWsHIPkNYI group.
or di sease associated with steroid dehydrogenase Use
a conpound of the present invention in

Pﬁ%fﬁ[ﬂbblcfl"l?r BYdspcagbyladphanye gfourols u8€in atkmb mwer pigferafly —S-Crs
aﬂ?/P QRHE tdremarly 06353 HikyRSROR é\‘e%ilaly}}/us N NGTES T —S CHgCHs or -

er oi ddehydr ogenase | evel s. of a conpoun " of

sent invention in the manufacture of a

pharmaceutical for inhibiting steroid dehydrogenase
activity. Use of a conpound of the present invention
Frhseme chmpernse of ihe Uﬁs%tym’@f‘ﬁ% dlu$ h@gly rrefered aditheg Aging of the
nﬁé 8yl i SQIBRLRAMASS ARbYVdrbYp. A Method conprising

(a) performng a steroid de ydrogenase assay with one
or nore candi date conpounds of the present invention;

F()p)sorqgtc%ﬁiﬂoﬂhd'égof"‘fﬂgtd?%en‘?r}ﬁ/eﬂﬁormﬂr £ HhiP ?er orfﬁf'ﬂqafjgf feast the 2

rrpoun s is/are capa e of atin
P@%h%l@fd@% AqtRg efdhe Ving Fystemds %%*%St"%@de\&'% aryalsey Feupor e

of said candi date conpounds that is/are capabl e of

nodul ati ng steroi d dehydrogenase activity. A nethod

P&fﬁf@leﬁhﬁQ'@é&)Q@éPﬁdﬂﬁ%ﬁﬁYa steroi d dehydrogenase

assay with one or nore candi date compounds of the

present invention; (b) determ ning whether one or nore

Fer seme @omﬁgndgsaqfeth@ dhgrenh tyeniipnaitds bighlyoprefepted that at least the A’
t [ \/ and (c)

BB T e R B Bl P o B L% nmounds t hat

is/are capable of inhibiting steroid dehydrogenase

F?ﬁgbﬁﬁétc\ﬁmpo&cfsogﬂ)l‘% eéé#?rﬁ\)eml i ﬂlég'ﬁ)f Bré‘?é/r?eﬁltapgpf%’ast the 2

elr use'in ne e and phar naceut | conposit
pegitipn ofdhady’ timgeofdbepoapykicroin suhstilutad witharx aliyhdreup. a

Preferably the alkyl group is ethyl.

For some compounds of the present invention, it is highly pre‘ferred that the compound
comprises at least two or more of sulphamate group, a phosphonate group, a
thiophosphonate group, a sulphonate group or a sulphonamide group.

For some compounds of the present invention, it is highly preferred that the compound
comprises at least two sulphamate groups.

For some compounds of the present invention, it is highly preferred that the compound
comprises at least two sulphamate groups, wherein said sulphamate groups are not on

the same ring.

For some compounds of the present invention, it is highly preferred that the A’ ring of the
ring system comprises at least one sulphamate group and wherein the D’ ring of the ring



pharmaceutically acceptable carrier, diluent,
exci pient or adjuvant. In sone aspects of the present
w0 pooegdden, it is preferred that the steroid PCT/GB2007/000686
dehydrogenase is steroid dehydrogenase Type |I. In sone
aspects of the present invent'%fn, it is preferred that
the steroid dehydrogenase is eroi d dehydrogenase
Tgtge || Preferably the EISD is of Type 1, 3, 5 and/or
SySteR MArISes 9t IEARE on_BUPHAEIa ¥OoURSst r one (ketone) to
oestradi ol (hydroxy). Preferably the HSD is of Type 2
and/or 8. Preferably the HSD converts oestradi ol
In gp@eRsppcts of Hrsspressrs ipvestiomenrefevebly theeA aingocontain one or more of
ihd jf d : i |t necessar
R SR Al o L SRR (T3 REEL LB Yopect of the
5 peepest inventies. tietenis previdsd scanipqindrhaying doompla Xl
phosphonat e groug, a thiophosp oup, a
sul phonat e gr ougcipor a sul phona%?@gﬁ%?(glap, to inhibit
t he gicti virynQf Sterfi d dehydrogenase (HSD). Thus in
fesent inventionprovides a conpound

Bone a

as\ serein R 1 is any substituent. In
th R1is H OHor a hydrocarbyl
ar Q reJpreferably OH Thus in further aspects the

|¥ S vention provides a conmpound having the
ormul a wherein Gis a fluorocarbyl group, Use of the

WBEFaN RAdNH IR*te ifRBEARGY 8lcRfeddrdiR ¢ Sm\}Hroéé?Bygﬁmcﬁ.{ s wherein

the therapy of g condition or gl sease assocl ate
atleasinng Qﬂgél)?ﬂﬁ&béﬁwa§éqmcﬂﬂ§)§ @PUR-he conpound in the
manuf acture of a medi canent for use in the therapy of
a condition or disease associated with adverse steroid
Iy BFRfeIFesyasrests phifel rresentdrvestion hisetpispiorided m cdmapound selected
10  froR sHnAsouHES hAinPFoRliARALKD K2l for inhibiting steroid
dehydrogenase activity. Use of the conpound in the
manuf act ure of a%har naceut i caFomuda Xphi biting steroid
dehydr ogena |i vi/t(y.
N

Formula XV

Formula XVI
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A net hod conprising (a) performng a steroid
dehydrogenase assay with one or nore candi date

w@eospomsos havi ng the above formul a; (b) determdTIGBV07/000686

whet her one or nore of said candi date conpounds is/are
capabl e of nodul ati ng steroigMthydrogenase activity;
and (c) selecting one or nore&’of said candi date
conmpounds that is/are capable of nodul ating steroid
dehydr ogenase activity. A net isdn¥¢aili sing (a)
perform ng orQi d_gdehydrogenase assay with one or
nor e candi conpbunds havi ng the above fornul a; (b)
:ther\gne or nore of said candi date
e—cdpabl e of inhibiting steroid

e activity; and (c) selecting one or nore
&f al O el dat e conpounds that is/are capabl e of

'nhi biiti ng steroid dehydrogenase activity. A conpound
i dentR§i ed by the above nethods, their use in nedicine
and pharmaceuticgl conposition_conprisjng the
conpounds optioni |y adni xed wifeH" aéﬁ@?n&ceutically
acceptable cagrig i\Ngi:aluent, exci pi ent or

\2 o Q
i
e in vivo. Sone of the conpounds of the

present invention may be non-oestrogeni ¢ conpounds.
Her e, Rtshe term "non-oestrogeni ¢c" nmeans exhi biting no
or substantially fo oestrogeni %oﬁ%lg‘ﬁ. y. Anot her
advant age i s that) sone of the conpounds nay not be
capabl e of being-wetabolised to conpounds which

as~8TS i nhi bitors. Another advantage
nds of the present invention is that they

di splay or ce h9rnonal activity. Sonme of the

0 ent invention are also

adve Phey may be orally active. Sone
of gonmpoyinds of the invention have an inproved

wherein R? and R® are independenﬂy selected from H and hydrocarbyl groups, wherein

at least one of R? and R® is a hydrocarbyl group.

Preferably at least one of R? and R’ is an alkyl group. Preferably at least one of R* and
R® is C4-Cqo alkyl group, preferably C4-Cs alkyl group, preferably Cs-Cs alkyl group.
Preferably at least one of R? and R® is -CH; or =CH,CHs.

In one aspect preferably R? is a hydrocarbyl group and R%is H.

In another preferred aspect, at least one of R? and R® is an alkoxy group. Preferably at

least one of R? and R® is methoxy.

Highly preferred compounds of the present invention may be selected from
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conpared with known STS inhibitors. Sone of the
conpounds of the present invention may useful for the

wWo e@angesm of cancer, such as breast cancer, aRCTIEBR00aD00686

(or in the alternative) non-malignant conditions, such
as the prevention of auto-inﬂgge di seases,

particul arly when pharmaceutital s may need to be
adm ni stered froman early age. Thus, sone of the
compounds of the present invention are also believed
to have therapeutyc uses other than for the treatnent
of endocri ne-depelhdent cancers, such as the treatnent

of aut oi mmung di Res. STERO D SULPHATASE Steroid

sul pRat as j ks sonetines referred to as steroid
sul phat steryl Sul phat ase or "STS" for short -

By gl yses eral sul phated steroids, such as

estrone sul phate, dehydroepi androsterone sul phate and
vtieodiest er ol sul phate. STS has been aIIocated t he
gg unmber EC 3.1.6.2. STS h beenR ?Ped and

X . For exanple see Ste et al Bi ol . Chem
264: 13865-13872 (1989)) and Yen et al ggEKHAe

49: 443- 454(1987)). STS is an enzyne that has been
inplicated in a nunber of di sease condRiFe®dMe By way
of exanple, workers have found that a total deficiency
in STS produces ichthyosis. According to some workers,
STS deficiency is fairly prevalent in Japan. The sane

workers (Sakura et al, J Inherit Metab Dis 1997 Nov;
mave al so reported that allergic

di seases - such as bronchial asthma, allergic
rhinitis, or atopic dermatitis - may be associ ated

vvith a steroid sul phatase deficiency. In addition to

%@f?i@tcﬁkeﬁs&%t ng thnéoHr%BéntomvérliﬂoﬂUQHer@ fsOprlidedCX compound

activit an increased |evel of STS activity
ﬁ?&?"d!ﬂ%@ ting Prﬁée'ﬁb%\(ﬂ”t'@“ fr 48R IBAGFNPONs. By way of
exanpl e, and as indicated above, there is strong
evi dence to support a role of STS in breast cancer

Afceiring inanenasaryt pfithe Pessnh yenliafl thie ds ipRpidecaa daimaceutical
BhipREitigh SRATRisHE Bt ddiSounBYadBYdi 16 4Rdr&sent- §BAlon optionally

admixed with a pharmaceutically acceptable carrier, diluent, excipient or adjuvant.

According to one aspect of the present invention, there is provided the use of a
compound according to the present invention in the manufacture of a medicament for
use in the therapy of a condition or disease associated with STS

According to one aspect of the present invention, there is provided the use of a
compound according to the present invention in the manufacture of a medicament for

use in the therapy of a condition or disease associated with adverse STS levels.

For some applications, preferably the compounds have no, or a minimal, oestrogenic

effect.

For some applications, preferably the compounds have an oestrogenic effect.



10

15

20

25

30

35

et al (Behav Genet 1999 Mar; 29(2):131-6) have
determ ned that there nay be a genetic correlation

whedoreea3ost er oi d sul phat ase concentrati on and PCT/GB2007/000686

initiation of attack behaviour in mce. The authors
concl ude that sul phatation of gteroi ds may be the
prime mover of a conpl ex net i ncl udi ng genes
shown to be inplicated in aggressi on by mutagenesis.
qu@ommpahqatw |Rrefesabhethe SPEPOLPS: havs Ay ey sl action.
conditions associated with STS activity are due to
converS| on of a nonactive, sul phated oestrone to an
BRItSome, a%ﬁ@@ﬂﬁrﬁ?@@%@?ﬁ@ﬁ@wm% RAvendaevaspigle aciar
associated with STS activity, it would be deS| rable to
inhibit STS activity. Here, the term"inhibit
IR RIS CiBefl (b REIPGHNES 91 RIS CRHEYSTOR 2K Uﬁ‘?fH'/fef the treatment
FrvaRtatd® detrinental action of STS. STS INHI BITOR In
accordance with the present invention, the conpound of
the present invention is capabl e of acting as an STS
TRYE A dRinds B8 prédidit eEMio 'nﬂé‘y B inQhe férth drspchier ein
with respect to the corrpound of the present invention
means a conpound that can inhibit STS activity - such
B prasanieinyentjoor aled icaveratrevahinteomediatss thati Aty upefalvtonprepare the
[ t; S
%Jgrt?pdg@&% r?% gnles@r‘& b%ﬁ?ﬁé fkg)ﬁex%rnﬁle the Mé@éﬁ dﬁ\?%ntlgméovers novel
alegtioh pltecuwtsrfon thesapmpmands eBpovay wf ftytheaaxamplastbemnt invention
t r

g%g#?aﬁrb%cctédg &EurMFg fgr gﬁg ﬁ%ﬁﬁ%&eanﬁﬂrfﬁeg c?f each of these

mrecursefe arpatresentscohersin. t g eresse’ra@nvéntoncmm snmnepasses a process
e f t

ﬁngr?rﬁfhphé;ardhggsb%t/i 8%‘%1&% %Ee%“s%pss fO{ e Eftglﬁé’rﬁl? gf @%é:%% pounds of the
preséntinventiord t hus STS i nhi bition. For exanpl e,
reference may al so be nade to the teachi ngs of WOA-
99/ 50453. Preferably, for sonme applications, the
W@n’pm@na!sbsidémt'rﬁeuemathalsam:IEeaSp@e’cd bfy thehpresesit inventtonathe present

&Jm&cﬂﬁg {nl‘?b?{h%%tuw & sﬂe"rox@edeﬁb‘é’r%éﬁéétee(ﬂs?)‘{ a

Sul

By steroid dehydrogenase or HSD it is meant 17 hydroxy steroid dehydrogenase. In
one aspect the 17 hydroxy steroid dehydrogenase is EC 1.1.1.62

Preferably the HSD is of Type 1, 3, 5 and/or 7. Preferably the HSD converts oestrone
(ketone) to oestradiol (hydroxy).

Preferably the HSD is of Type 2 and/or 8. Preferably the HSD converts oestradiol
(hydroxy) to oestrone (ketone).

Thus in further aspects the present invention provides

e Use of a compound of the present invention in the manufacture of a medicament for
use in the therapy of a condition or disease associated with steroid dehydrogenase.

e Use of a compound of the present invention in the manufacture of a medicament for
use in the therapy of a condition or disease associated with adverse steroid
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sul phate derivative, then the sul phate derivative

woul d be hydrol ysabl e by an enzyne having steroid
wenlphesase (E.C 3.1 .6.2) activity - i.e. WhRCT/GB2007/000686

i ncubated with steroi d sul phatase EC 3.1 .6.2 at pH

7.4 and 37C. In one preferreg,ﬂenbodi ment, if the

sul phamat e group of the conpdund were to be repl aced

Wi t {]1 sul e group to forma sul phate conpound then
t A8 VCE‘EH’?SW \¢ V&@npound woul d be hydrol ysabl e by an

o CUEKIR ahc%hh;ﬂﬂmato?"tr% Sre‘éé’rhtnﬁ@érﬁ§ﬁ il fheCmasufactlre?df a ;Zaharmaceutical
activit woul d eld a Kmval ue of |ess than 200

rrfﬁfl“%h*b'%/fﬂﬁ ﬁ?@ﬂ%ﬁ?ﬁydr%@aﬁﬁﬁwviﬁo mvol ar, pr ef erably
.l 6”8 otftéaébn%@nmlﬂ?é pre@éﬁf éﬂ%b( Vdﬁ]%smém ctire Fﬁérmaceutlcal
e dw

pr et er abl ss than 50 en i ncu ate
sfce*rirahl@tl@gﬁtsm d@ydmeeaae @c’tmtyat pH 7.4 and 37C. In

A

oﬁgn%ﬁggéﬁgﬁsﬁ@?eﬁg%m |S§%r§@ d%%k/ﬁrt&g %&?g%ﬂ?fone or more
t oandidate asompbpm@t@‘ tb@mpea@numwmwnt ftatdewrrmm whether one or more
SBEPAH oS oIl LR Baba ¥ of AT cHET fkpycrogenase
y aelivifya amln (v)alselectwfg beg ortmare Qbeamquat@ reghgoghdlsy that is/are
I ; s than 100 mmol ar,
p?é?aebﬁggﬂg&%@ﬂéﬂ%ﬁr&ld@hﬁé@?%ﬁ%@é&c@?@f ably less than

* 58 methbd icompliging (2) pebfatnaidg aﬁidwois!t@h;odr@gsmdqemss% witlcGne or more

?ﬁ;e.nag%aﬁ%o Wg"\é;?dst ?{a{ﬂ% ng7g it In %@ é’ﬁt eoregeggwg RALHEN bre or more

hytlsaidy sarmlidaté ycoampoends isartea vapaples e richibitisg sdrabladehydrogenase
i ans

F
Beiivanhy P SeBEingh ohd osbre> 8 Bl Re i 2ipeupds, that isfare
atapaddes bf lahbmhg ateil@@déh&dﬂomiaeeacwltyy toba Slesn ;‘ ed
f ut a
ot B Solpblind; BTt en, Bt ciole s ety AP apsE oy yeicine and
| ﬁaaina’tbomﬁal &oﬁh@@snf o d:lom@htﬁﬂg It;tlde :dﬁn'tpg:uhdie ofsndligchdmixed with a
east. about a

bl fold
S BhBiecoPidpIf Bt e e ciRy SoPbperdniptar | east
about a 300 fold selectivity to the desired target,
158G 28prab 3 tegEeserf (PLtdh, e PIRPERs TG Higral dehydrogenase
iscstefeRLdshytfogbhgsedTypeaNt i nvention nmay have ot her
benefi ci al

In some aspects of the present invention, it is preferred that the steroid dehydrogenase

is steroid dehydrogenase Type Il

Preferably the HSD is of Type 1, 3, 5 and/or 7. Preferably the HSD converts oestrone
(ketone) to oestradiol (hydroxy).

Preferably the HSD is of Type 2 and/or 8. Preferably the HSD converts oestradiol
(hydroxy) to oestrone (ketone).

We have also identified that in some aspects it is not necessary for the compounds of
the present invention to be substituted with one of a sulphamate group, a phosphonate
group, a thiophosphonate group, a sulphonate group or a sulphonamide group, to inhibit
the activity of steroid dehydrogenase (HSD). Thus in some aspects the present invention
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20

25

properties in addition to or in the alternative to its
ability to inhibit STS activity. STERO D DEHYDROGENASE

w@e@rovsodehydr ogenase or "DH' for short may bRCT/GB2007/000686

classified as consisting of two types - Type | and
Type Il. The two types of en , such as oestradi ol
17b- hydr oxyst eroi d dehydr ogenases (E2HSD), have

ivotal roles in regulating the availability of .
Priiece PEPPRedAacE Rd Reth.wheel Bgoh Fucebebpentrypiis aspect
prefemBlycR's ist, 3D @n e hiyfirbbatbyl drbgp, herk e@éferiblyORCt i ve
oestrogen, oestradiol (E2) while E2HSD Type ||
i nactivates E2 by catalysing its oxidation to E1. DH
INHIBITION It is believed that sone disease conditi ?ns

ssociated with DH activity are due to conversion of a
ﬁ&ﬁé{bﬁ“%@ as&ggttsrﬂa%grelssntdﬂv%mm PEvidggst radiol . In
di sease conditions associated with DH activity, it
woul d be desirable to inhibit DH activity. Here, the
*t F APMPRMYTIRVING the FRIER4 r educe and/or el ininate and/ or
mask and/or prevent the detrinental action of DH DH
I NHI BI TOR I n alccordance with the present invention,

Ne present invention is capable of

DHj nhibitor. Here, the term"inhibitor"
JSUPLS (Srerespect to the conpound of the

[ ans a conpound that can inhibit DH
such as reduce and/or elimnate and/ or mask
prevent the detrinmental action of DH The DH
| Rihelid Gris BElioRehrbySgralp,ant agoni st. The abi | | ty pf
c ounds to inhibit steroid dehydrogenase activity
-CEE?@E theseampaud in thegmanyfaereTof ZDmpdisamentcian oes indbe therapy of a
| BovdtigH orfeRdd3B: B¥fsidtedith Yietold Hshyipoiags. or
VMDA- MB- 231 cells for Type I h

i nhi bitor studies. In
* e of the campayadin theempragtreprfimedisament fonuse invihe therapy of a

I 88fdn &rQideal® a@é’lﬂ:iéié‘c? Wit HFRGES stefdd é‘éﬂrﬁ{@énaie levels.

suitabl e Assay Protocol are presented | e anpl es

*sblgejahihe compound in the manufacture of a pharmaceutical for inhibiting steroid
dehydrogenase activity.

* Use of the compound in the manufacture of a pharmaceutical for inhibiting steroid
dehydrogenase activity.

» A method comprising (a) performing a steroid dehydrogenase assay with one or more
candidate compounds having the above formula; (b) determining whether one or
more of said candidate compounds is/are capable of modulating steroid
dehydrogenase activity; and (c) selecting one or more of said candidate compounds
that is/are capable of modulating steroid dehydrogenase activity.

» A method comprising (a) performing a steroid dehydrogenase assay with one or more
candidate compounds having the above formula; (b) determining whether one or
more of said candidate compounds is/are capable of inhibiting steroid dehydrogenase
activity, and (c) selecting one or more of said candidate compounds that is/are
capable of inhibiting steroid dehydrogenase activity.

* A compound identified by the above methods, their use in medicine and
pharmaceutical composition comprising the compounds optionally admixed with a

pharmaceutically acceptable carrier, diluent, excipient or adjuvant.
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It is to be noted that the conmpound of the present

i nvention may have other beneficial properties in
wW@ed7ovism to or in the alternative to its abi | PEHGBR007/000686

inhibit DH activity. SULPHAMATE GROUP I n one

enbodi nent, the ring X has a~gul phamate group as a

substituent. The term "sul phamate" as used herein

i ncludes an ester of sulpham c acid, or an ester of an

Nsubstituted derivative of sulphamic acid, aor a salt

thereof. If RL is a sul phanmate group then the conpound

of the present invention is referred to as a
§§ﬁﬁ§ﬁ§ﬂ§¢ﬁzﬁgﬁ%ound. Typi cally, the sul phanate group

has the formula: (RAX R5)N-S(0) (O -0- wherein

’reeg&r(;Svgrg;é ggﬁ@%&%&ﬁgﬁp Q.e{ﬂ%eﬂ'{als;%ll?es’ (e?:o?n%%sgdsf E)P the present
ifveAi i édnl 40 8s Birerigbitorer toget her represent al kyl ene,
wherein the oreach al kyl or cycloal kyl or al kenyl or
optionally contain one or nore hetero atons or groups.
ARBERr aRtadelfdte chmiSouNdS WP Ed prasaf ierisH B disat eyt May be potent
invention may contain one or two N-al kyl, N-alkenyl,
iN¢¥Scl oal kyl “or N-aryl substituents, preferably
cont aining or each containing a maxi mum of 10 car bon
tonms. When R4 and/or R5 is _alkyl, the preferred |,
S@a]eu%fsthg,c@n}pﬁgg%s fhibe Present Ryeriipngnay &5 dypn-oestrogenic compounds.
HeRél epg @ thon- §@étf&§bﬁi€" Hicans |WBling! deybr Stitially no oestrogenic
containing from1 to 6 carbon atons, that is to say
agPfitfy| , ethyl, propyl etc. R4 and R5 may both be
nmet hyl . When R4 and/or R5 is aryl, typical values are
phenyl and tolyl (PhCH3; 02. Where R4 and RS repr esent
A@webaad@mtagwwbaﬂ some uefsther orBpeYnsisr ®ay| not be capable of being
nﬁ&&&dﬁ@@@fov&ommﬁagwéwd.s%ta@ oer%BeJhGy‘rﬁ@fél hegayher R4
and R5 typically represent "an al kyl ene group providing
a chain of 4 to 6 carbon atons, optionally interrupted
S@ﬁ'neoé’ﬁhé’f:orﬂ%ﬁdg%f SHcpratéHIThvehtidH &dRfso RivantabSol iR tha €hey may
5 nmenbered heterocycle, e.g. norpholino, pyrrolidino
b@rOFiEiM?éf'YQil no. Wthin the values al kyl, cycloal kyl,
al kenyl and aryl substituted groups are included

Some of the compounds of the invention have an improved duration of action in vivo

compared with known STS inhibitors.

Some of the compounds of the present invention may useful for the treatment of cancer,
such as breast cancer, as well as (or in the alternative) non-malignant conditions, such
as the prevention of auto-immune diseases, particularly when pharmaceuticals may
need to be administered from an early age.

Thus, some of the compounds of the present invention are also believed to have
therapeutic uses other than for the treatment of endocrine-dependent cancers, such as

the treatment of autoimmune diseases.

STEROID SULPHATASE

Steroid sulphatase — which is sometimes referred to as steroid sulphatase or steryl
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contai ning as substituents therein one or nore groups
which do not interfere with the sul phatase inhibitory

wW@ea7ey93y4 of t he conpound i n question. Exenpl aPgI/GB2007/000686

non-interfering substituents include hydroxy, am no,
hal o, al koxy, al kyl and aryl (Ln some enbodi nents, the
sul phamate group nay forma r? g structure by being

d to (Qr_associ at W th) one or nore atopg in or
%'FP?‘@ SRR O TP nfsoé Shet e?Pdé@iyﬁé%ﬁgvefﬁ'r%ﬁpé‘af%ﬁtﬁ@[%ﬁ‘&h as oestrone
sulistated Rh§étoR |§H&b§teﬁirféuﬂllpf%te WAY dHoleR¥eRIPdUphid1eISTS has been
may be two sul phamat es e. bis-sul phanmate

a@@ﬁﬁ@%ﬁﬁsﬁnzymﬁ RUmhsE B 5@nds are based on a
steroi dal nucleus, preferably the second (or at |east

one of the additi onal) sul phamate group is | ocated at
oz ihes bgen lapedi %%Pé?%ﬁ@!lalf:%ﬁi‘?w& segh SN §f alps Biol. Chem.

2B2er5885113072 ¢ 1*9%9%4 aYelnrétépemum@eﬂ%Msz@@?’»odl ment s,

at | east one of nd RS is H In some further
preferred enbodi nents, each of R4 and R5 is H.

mpdﬂ%%emﬁ%bfbe& irhSlicat<NPaMoRibaE 8 AR doh&floridle

conmpound of the present invention is referred to as a
phosphonat e conpound. Typically, the phosphonate group

Bl'ya%/atyhéf EQ&rﬂHEa wcfrl@% rPe(vQ)f()% t@é@ﬁr%’cé] &Hfi@feﬁ&@blh Yo% produces

cycl oal kyl, ~al

'%msrﬁat/hé@é.dlmm@r QNS WaReFe IS(T Sty Ci?é'ct?ff‘%ﬁc,fﬁ'”épk%)ﬂa'e@? in Japan. The

EHed %H@/é (Qhk.h k@ J ArhRRtBR ! iy 1@@‘7“@6\)"2%{8}3807-10) have also
more hetero atoms or groups. Wien substitut

reperiass that @lergiccdinprngsds Seth enibsonghiakssthein. mllrdie Atinifis, or atopic
RPRaffs 118y Db a&ée&ate&bvm kefeybid sDipheb@atiitidncyr N-aryl

substituents, preferably containing or each containing
a maxi mum of 10 carbon atonms. Wen R6 is al kyl, R6 may

Iﬁead@m'oﬁ\’%ﬁ rdl@agé( |stéié§ HeiRg %ﬁg’ﬁt %h rlﬁrofubﬁ ] ’Ebtél ‘?a& Sfaé'p.@ Mhctivity, an

at ons hyl, “propyl etc.

nRgas (exanell STS sty Mg s RiG. Sohe isesessandfions. By way of
éx&ﬁ‘l |anHaJsUiﬁ§1c§tre@ éya%‘yther%nlg sttr9|1§ levidBRER QppoEFdie of STS in

epresents cycl oal , typical values are

bfg@st@pmw)@rombmﬂ@ﬁmtws

STS has also been implicated in other disease conditions. By way of example, Le Roy
et al (Behav Genet 1999 Mar;29(2):131-6) have determined that there may be a genetic
correlation between steroid sulphatase concentration and initiation of attack behaviour in
mice. The authors conclude that sulphatation of steroids may be the prime mover of a
complex network, including genes shown to be implicated in aggression by mutagenesis.

STS INHIBITION

It is believed that some disease conditions associated with STS activity are due to
conversion of a nonactive, sulphated oestrone to an active, nonsulphated oestrone. In
disease conditions associated with STS activity, it would be desirable to inhibit STS

activity.

Here, the term “inhibit” includes reduce and/or eliminate and/or mask and/or prevent the
detrimental action of STS.
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cycl ohexyl etc. R6 may even conprise an al kyl ene group
providing a chain of 4 to 6 carbon atons, optionally

WO paogspt ed by one or nore hetero atons or grRCPEB2007/000686

e.g. to provide a 5 nenbered het erocycle, e.g.

nor phol i no, pyrrolidino or r|d|no Wthin the

val ues al kyl, cycl oal kyl aIk and aryl substituted
groups are included containing as substituents therein
one or nore groups which do not interfere with the

stg WNHBEsR i nhi bitory activity of the conpound in
guestion. Exenplary non-interfering substituents

i ncl ude hydroxy, am no, hal o, al koxy, al kyl and aryl.

Ih aceerfBnEsT el iﬁ@néréseﬁthﬁvemﬂeﬁ PheN&drBpdlinAUSE 1HRY pre8&rh ifvention is
ri nq structure belmﬁtof used to (or associated with

CGRaP'S OF AHNG a5 bn group X. In sone
errbodl ments, there nmay be nore than one phosphonate

By vva of exanple, there may be t
%ﬁdﬁg{l el (qltoré aswsgdm%@‘amwaqegp%%Jgﬁlaggmpoqqd of the present

lﬁ\féﬁﬁén %m@@%n%ﬁn@mdcafhnmﬂlbﬁtﬂ @'é@:ﬂht nUCdu@HSas reduce and/or
referabgﬁyo5the second (or at |east one

et SRAP) Mast SPROR RIVORt b AenenialActan ot Sa§s. ThepRTS inhibitor

mdy &t akR@ tRJopisdlal nucl eus. These groups need not be
t he sane. THE OPHOSPHONATE GROUP If R1L is a

t hi ophosphonat e group then the conpound of the present
'IfHéVéHiﬁtil QF‘ cbrﬁpé&ﬁd&rtbQ%lﬁlpoé‘ﬁrm’kets&!&ﬂmé%ﬁﬂ &n be assessed using

npound ically, the thiop Ehonate roulo has t he
%"B?"rﬂm%ﬁ '\/P%fbﬁas ?@‘PFI @&ﬁeqr@lwea aémrawyesm y %dqﬂl'on an animal
Abdey |ma3ﬁM&|lBéHKYﬂ)etaﬁ’é Bﬁ%‘iﬁta!ﬂé /%rs¥+ Pr@tbc&é’@é rﬂﬁése‘ﬁfb‘d in following
t her eof, wherein the or each cl oal k

ety |1 1510 bp OISR, oS ABRRYF oM 6 Bereine ST agiviy and
tﬁus CLG] lmbmaé% eBordkBRpld, Wefbnch %yl\é‘ls?dil?éHaHHtt@ the teachings of WO-

g)oun s of this invention may contain one or two
APUPREA3. N-al kenyl , N-cycloal kyl or N-aryl

substituents, preferabl y contai ning or each containing
a maxi mum of 10 carbon atons. Wien R7 is al kyl, R7 may

Ryefesably; ek seme wppligationss theoprmapeHNags frghar chercisrised by ihe feature
18410 Bhe Rhaintd GrtpYwlR! Y be £biiMlited ByCRYdulgHafe gRYp to form a

sulphate derivative, then the sulphate derivative would be hydrolysable by an enzyme

having steroid sulphatase (E.C. 3.1.6.2) activity - i.e. when incubated with steroid
sulphatase EC 3.1.6.2 at pH 7.4 and 37°C.

In one preferred embodiment, if the sulphamate group of the compound were to be
replaced with a sulphate group to form a sulphate compound then that sulphate
compound would be hydrolysable by an enzyme having steroid sulphatase (E.C.
3.1.6.2) activity and would yield a Km value of less than 200 mmolar, preferably less
than 150 mmolar, preferably less than 100 mmolar, preferably less than 75 mmolar,
preferably less than 50 mmolar, when incubated with steroid sulphatase EC 3.1.6.2 at
pH 7.4 and 37°C. '

In one preferred embodiment, if the sulphamate group of the compound were to be
replaced with a sulphate group to form a sulphate compound then that sulphate
compound would be hydrolysable by an enzyme having steroid sulphatase (E.C.
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way of exanple, R7 may be nethyl. Wien R7 is aryl,
typi cal val ues are phenyl and tolyl (PhCH3;0). Were
woZoorep3esent s cycl oal kyl, typical val ues are PCT/GB2007/000686
cycl opropyl, cyclopentyl, cyclohexyl etc. R7 may even
conprise an al kyl ene group pr&vi ding a chain of 4 to 6
carbon atons, optionally interrupted by one or nore
het ero atonms or Proups, e.g. to provide a 5 rrerrb(?reg
3nk6-e1 Betily and woyld virld gHE vAlge o iFe? S1angd0g aelar. preferably less than
1§|b Qx‘?ﬁdlfjﬂ, g%éer%&rlééé a8 1 MéluHﬁ)‘Far?bﬂéYérabIQY&s!SQ%rk? gmolar, preferably

keny aryl substituted groups are include
lessrihan @0ngnelar, sdiestinaubetedswithstersich sdpbatgse Fer 1§D ajpeH 7.4 and
3\9@(';ch do not interfere with the sul phatase inhibitory
activity of the conpound in question. Exenplary
non-interfering substituents include hydroxy, am no,

I I gl j
o ieerafted Ainbue B g BB oni e PRREENALARHo hydrisabie by
dnesinagmé inaeidg ster¢id sulpbsiase §.€d 3, .612) activityor nore at ons
in or on group X. In sonme enbodi nents, there nay be
nore than one thi ophosphonate group. By way of
Fex aomleeappiibations npnefdrably vibe thinpphiuts phtheapresertti ineention has at least

Balct 0 AR o L BRPHEE Bast (pg; 5D BRTBRUAGR B4t about o

160rfoldtseleetity totlee désiret éargeil ptafenably)at teasbabmy ptedadold selectivity to
rqup is._|loca it 7 - .
% el bter iy BER | Bhud & ool pelpaiiy to the gesired targe,

pEifeRHONATEaSREdBt hf30R1foldssededdivityptoothatdesged targeth ereferably at least
Qnpo t.he. pr nt, L.ov jon is referred to as a

%Bﬂg%gﬁg{ogé %%ﬁ%%’ﬁ%gﬁﬁqfs#'geﬁ&e?t he sul phonat e group

has the fornmula: (R8)-S(O (O -Onherein preferably R8

s .H, al kyl | oal kyl enyl ar vl r -

B iBisandin s Bk PR WS rRelion Bpygpvg pther benefiial

prypErite ik ydddition & &rein e alterogtive dods Blyility do irdibit Dradivity.

nore hetero atonms or groups. \Wen substituted, the
N-substituted conpounds of this invention nay contain

STER@ID DBHYNROGEMNASE! al kenyl , N-cycl oal kyl or N-aryl
substituents, preferably containing or each

Steroid dehydrogenase or “DH” for short may be classified as consisting of two types -
Type | and Type ll. The two types of enzyme, such as oestradiol 17B-hydroxysteroid
dehydrogenases (E2HSD), have pivotal roles in regulating the availability of ligands to
interact with the oestrogen receptor. Type | reduces oestrone (E1) to the biologically
active oestrogen, oestradiol (E2) while E2HSD Type Il inactivates E2 by catalysing its
oxidation to E1.

. DH INHIBITION

It is believed that some disease conditions associated with DH activity are due to
conversion of a nonactive, oestrone to an active, oestradiol. In disease conditions

associated with DH activity, it would be desirable to inhibit DH activity.

Here, the term “inhibit” includes reduce and/or eliminate and/or mask and/or prevent the
detrimental action of DH.
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contai ning a maxi mrum of 10 carbon atons. Wen R8 is
al kyl, R8 may be a | ower al kyl groups containing from

wdazao/o®3ear bon atons, that is to say nethyl, epdlGB2007/000686

propyl etc. By way of exanple, R8 may be nethyl. Wen
R8 is aryl, typical values argsphenyl and tolyl
(PhCH3; 0). Where R8 represents cycl oal kyl, typica

val ues are cycl opropyl, cyclopentyl, cyclohexyl etc.
R8 may even conprise an al kyl ene group providing a
oHgnEnBafod to 6 carbon atons, optionally interrupted
by one or nore hetero atonms or groups, e.g. to provide
a 5 menbered heterocycle, e.g. norpholino, pyrrolidino

19 TacBbiaghdsliwiA- thWSrQééhttlh\ﬁénY@h uge édipdundCyicieaple¥dnt invention is
al kenyl and aryl substituted groups are included

C@B?ﬁ'@f-’ﬁ??ﬂj‘gﬁ %\B‘ét"’i'}'@@ﬁts therein one or nore groups
whi ch do not interfere with the sul phatase inhibitory
activity of the conpound in question

Hes®- AR eiphiRticrs @8 sised eneis w'ﬁbneaa%ctﬁgad%ﬁg?mgéh*ﬁ%ef the present

im@nGon AdehsYa c%hiﬁbhnéﬂﬁataﬁyﬂl JinHiit mcﬁ%ﬂﬂ?‘ldls%ﬁ“a% rédh@e and/or
sul phonat e group form a rlnﬁ structure b

bei
eﬂlmw&e £8 /@6rma§§s%@/c§t@8V%ttth? dshrignestal Asfian oF éﬁs .Thed?H inhibitor
R4y &t Q¥Bn*%ntdgdnkene enbodi nents, there nmay be nore
t han one sul phonate group. By way of exanple, there
may be two sul phonates (i.e. bis- sul phonate

T%”P&M e3)) coMﬁouﬁB@Q@qmﬁlP léﬂgf&da(ﬂ&\yaﬁﬁéﬂaﬁl adtivity edapl 9@'assessed
nucl eus élrpre er ab the second (or_at |east one of

ugingi eitheh stte;paﬁo&mcer gellsulp Which E25iSEY Type hasiivity df awndant or
nmﬁAJa\Ji@zéi %&1@ fea*aqsw lirfitsitor SNARE. W BUPTNARL fRFhatlf dffpfoducts is

sane.

hs@mw@uwm@smmﬂsﬁfmumbﬂ@s@mﬂm SUBYHRRIGN(Sa dirotocol are
PP Bt SOARAY LS GEs E8&joRr esent i nvention there may be

present one of a sul phonate as herein defined or a
phosphonate as herein defined or a thiophosphonate as

Ih%rtS'Hé r‘f’cﬁ%&i Red tﬁ’é c@mﬁHurm“%%eprés%rﬁ vehfforf Bl Hade of¥ beneficial

anot her o honate as herein defined or a
RieRRstiRFOR adéltla@ tch@rrle ithe aléarnaiive tets abilityite hriduiIPid Astivély as
herein defined or a sul phamate as herein defined. By
way of exaE?Ie the conpound of the present invention
@B sul phamate group and one- phosphonat e

gr oup.

In one embodiment, the ring X has a sulphamate group as a substituent. The term
"sulphamate" as used herein includes an ester of sulphamic acid, or an ester of an N-
substituted derivative of sulphamic acid, or a salt thereof.

If R' is a sulphamate group then the compound of the present invention is referred to as
a sulphamate compound.

Typically, the sulphamate group has the formula:
(R)( R°)N-8(0)(0)-O-

wherein preferably R* and R® are independently selected from H, alkyl, cycloalkyl,
alkenyl and aryl, or combinations thereof, or together represent alkylene, wherein the or
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I f these conmpounds of the present invention are based
on a steroidal nucleus, preferably the other of said
wW@e@ape93ds | ocated at position 17 of the ster oPCEIGB2007/000686
nucl eus. HYDROCARBYL The term "hydrocarbyl group” as
used herein neans a group cogﬂrising at least C and H
and nmay optionally conprise e or nore other suitable
substituents. | es of such ?ubstltuents na¥
eagit ?l!fM'eoh@fCJPa"@f Rbﬁ&ke”)h‘l qry QPtioRANL FRRIRIN ANGUY, MQTE: PRlerg atoms or
gljupyp etc. In addition to the possibility of the
substltuents being a cyclic group, a conbination of
substituents may forma cyclic group. If the

WHESH Qbafitoied, SeqNBuSSHRREd §&§p&§ﬂd§ dJf (a8 irvBetidR ﬁmbﬁ@oﬁtéﬂﬁ%ﬂe or two
carbons need not necessarily be |ljnked to

Neakyle Reaipreyl. Bcyelaaikyl enb- a5Y1 SYhstigise et ﬁﬁ?’yoéontﬁ'ﬁli‘@d” each
cYhtBinfhgSAlintakPhidin ¥ QBEHbAH atBRRUPWhER UL, arddng RPyid ramq/artha Ireferred

group ‘may contain heterQ atons., Suitable hetero a mﬁ
value$ 2 thseavkare R oanh 5 care (a0 dadRRenaRaSgIogieR Tom Tower  alky

L%E WelRsairify frbmst W@%arb‘éH'a%]Hé thiH it 1O SEW N1, Qing, ed}o?ﬁ\etc R*

imtin exanP hydrocarpyl group i's an
agf@I &pﬂamb@i%mec@? mde‘A@ar%y@m&%Bp'Sn avh ’fm@# Yelp®8f¢ phenyl and
th)fIC(PFCHHeJ)e WhEret Y Shd W%&E@ér@%?clomnﬁlrﬁéﬁb’vép&% &t Blopropyl,

roup, an akev\y rou whi ch
cml@mqﬁy mayelahexyli elear \ h?f’alﬁkﬁ‘ﬁédoa?th@'yay jand r t%caégyyppresent an
%%HQ Lgaeprbﬁﬁi'ﬁb téytq{a‘ﬂ'?ﬁ HRye 3hiden 'a%@%ﬁoﬁéﬂ?%ﬂe@u;ﬂé‘@%y one or

n they have been opti onal subst i fut ed
mafe msiaruooemnﬁo@n@%\p%r%echéa @rpwgét%r% Mebergd heterocycle, e.g.

n?dr‘Bﬁ&hh usitd ,g,h gps,bg,cmnot hen the substitution may be

on el therthe rocar bon backbone or on the branch;
alternatively the substitutions nmay be on the

Vqlﬁ‘gﬁ %@RBRJ%)S( )?ﬂ%’?%%{w AReryN&nBr AE Bub<arEd Ia‘ﬁgfﬁ‘a\':"&'\él—lncludeci

term group as used herein nean
cgnt@wg;gﬁpubgﬁuﬁg\t%thqr@agne@r [ACTEn@roaPrs Minighedo not mterfere with the

sgﬁbhﬁgéllll\k}fbl%ﬁ\ﬁtg HfRe %n{'&ﬁﬁd @ RBEstA t BRdBplary non-interfering

st fuent ' es of such substituents may
subetiturds mglude hydioknamino,diala, @lkoxyrlkeyl RYd agytoup, a
cyclic group etc. In addition to the possibility of
the substituents being a cyclic group, a conbination
lmsomeEsnbadiraents, thawfp%rama@ grptipineavfosR ring strygiure by being fused

1@ T REIEA%BE With) SHLSANGR MRS S FForBH GrolpHD

In some embodiments, there may be more than one sulphamate group. By way of
example, there may be two sulphamates (i.e. bis-sulphamate compounds). If these
compounds are based on a steroidal nucleus, preferably the second (or at least one of
the additional) sulphamate group is located at position 17 of the steroidal nucleus.
These groups need not be the same.

In sorﬁe preferred embodiments, at least one of R*and R®is H.
In some further preferred embodiments, each of R* and R® is H.

PHOSPHONATE GROUP
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one C then those carbons need not necessarily be

linked to each other. For exanple, at |least two of the
w@ a0oboysosmay be |inked via a suitable el ement PCT/GBRAHD000686

Thus, the oxyhydrocarbyl group nmay contain hetero

atons. Suitable hetero atons Il be apparent to those

skilled in the art and incl u& for inst ance sul phur

and nitrogen. |n one enbodi ment of the

Ifi Rhvie gt Phesphenate exaumiben e sRMPYGRS the P sent lnslentlon is referred fo
aQ’égﬁ%%%Q{ebé&‘nwuﬂHP Here the term "oxyhydrocarbon”
me

ns any one of an al koxy group, an oxyal kenyl group,
an oxyal kynyl group, which groups may be |inear,

Tgéi@ﬂﬁhﬁﬂ@ g%%&’i%laté:gro% hadty@hith: group. The term

ydr ocar bon al'so includes those groups but wherein
they have been optlonally substltuted If the

oxyhydrocarbon is a brang chure having
substituent(s) thereon, Iat hen (PMSUbStItUtI on may be
on either the hydrocarbon backbone or on the branch;

%’éfﬁt? %?éﬁ'nyQ HS YRSt c,Iyls'lBélﬂﬂs alk@YyIb& Q?l tcJFQ:omblna’clons thereof,

on backbone and on t branch. pi cal
\Amsauymeozr@ably plkykasaycipalkyior alkenyler eatiepady c@@l@s%ﬂ@r?r &&Ore hetero
M@:ﬁ SSAY FOR DETERM NI NG STS ACTIVITY USI NG
S (PROTCCAL 1) Inhibition of Steroid
Sul phat ase Activity in MCF-7 cells Steroid sul phatase

Vgﬁéﬂ é({b% tutedy FF%%‘& léPSé’ntut@d \ébrhbeuﬁb%' d¥Ghik mv@ﬁﬁo éortHif®e or two

ancer Thi s hor none dependent [ 1ine

N-alkyli dealkenysedy- qyglogij(yjdyr Nraryle swhstigentss mgf,q»ﬁqw &gataining or each
cSﬁt%&ﬁ'rgt gz:gxgg rﬂ%thlo éﬁrv%&f’ﬁ‘tgggs gﬁlhéh @iid BKNRE $H8/ 198 8 lower alkyl

al . Endocrinol 0
glcmbs copBning &am( 11@8@)carhnura§¢ms thatHe del say methyl. et@grmepyl stc. By

v{é& of %?%mp%oﬁs ﬁa&gg%)n Sﬁ\g{"'lé QP} y.:n%‘arltvaﬁeya% 6henyl and tolyl
(PhClhe). UMkerg B’ gepre$etms ww@alkvbévmaal V@&ﬁé @re Faé‘é%%[Plé‘)H cycloraentyl
gﬁje}x%l %’%El\ﬁ o La orﬁ;‘?gr%ngglwlgh@'ﬁko@sﬁ%olﬁln@ a chain of 4 to 6

Irvine, Sco
cadionaatnmegoptibratly HEIEED’IECSWfO(D\étm mbsvheferasaioms OrzgrﬁNPS eg. to

%‘%’\Ear%‘g ?mw%gﬂé’%?%br ép Cat ﬁ&lin@spn)gﬂﬂdﬂo%7§%éﬁ&ﬂb um

Within the values alkyl, cycloalkyl, alkenyl and aryl substituted groups are included
containing as substituents therein one or more groups which do not interfere with the
sulphatase inhibitory activity of the compound in question. Exemplary non-interfering
substituents include hydroxy, amino, halo, alkoxy, alkyl and aryl.

In some embodiments, the phosphonate group may form a ring structure by being fused
to (or associated with) one or more atoms in or on group X.

In some embodiments, there may be more than one phosphonate group. By way of
example, there may be two phosphonates (i.e. bis-phosphonate compounds). If these
compounds are based on a steroidal nucleus, preferably the second (or at least one of
the additional) phosphonate group is located at position 17 of the steroidal nucleus.

These groups need not be the same.
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tissue culture flasks are seeded with approximtely 1
x 105 cells/flask using the above nedium Cells are

w@e@r9ow3e+ 80% confl uency and the nmedi umi s chaPgEGB2007/000686

every third day. Intact nonolayers of MCF-7 cells in
triplicate 25 cn2 tissue cultyre flasks are washed
with Earle's Bal anced Salt So%iti on (EBSS from I CN
Fl ow, Hi gh conbe, U K. ) and incubated for 3-4 hours
| NATE.RROUR x 105 dpm)
[6 7- 3H] oestrone 3-sul phate (specific activity 60
om New Engl and Nucl ear

|URS'SA@ jh"i’Fii‘°§BiiQi"i$¢ei GBuP Ny ths. ft?niﬂoyng aggieiﬁﬁswﬁﬂwe“fm is referred
tg%gtartgp'@fhggpwhgg 8utd.11 concentrations: 0; 1fM
0.01 p 0.1 pM 1p 0.01lnM 0O0.1nM 1InM OOAMM 0.1
rrM 1m%/p After incubation each flask is cool ed and
h! tRidphoSHonlafe hh&the fBirRuIgepar at e t ubes
cont ai ni ng &ph %oest r%}ggﬁﬁ x 103 dpm) (specific
activity 97 CI /nTrDI from Anersham I nt er nati onal
Radi ochem cal Centre, Amg{apggyoM)-8-). The mxture is
shaken t horoughly for 30 seconds with toluene (5 m).
Experi nents have shown that >90% [ 14C] oestrone and

Witerdir ﬁr@@ré’cﬁ?tﬁ’qg% BaiRy] Bk, Salkeﬁ'i'yp\S?‘ir}fi r Qim:éi’ﬁB’nations thereof,

aqueous -phase by this treatment. rtion (2. m)

wihrreibrtaar eaghraied or gvd%t@@lkwbaroqpapaﬂ'yaﬁ%t%ensilt more hetero
&gﬁgs%ﬂﬁ d&patent of the residue determ ned by

scintillation spectronetry. The nass of

oestrone 3-sul phate hydrol ysed was cal cul ated fromthe

ﬁ%Hﬁ’stﬁiétQ@ttﬁé Neé]l.ib@ﬁtgféb%h%uﬁ% of 1A iﬁﬁrﬂiﬁﬁ%@fcoh% one or two

|um an se used, and for recovery

ani ¢
'NPM] N@tenndl-2) exrinay! RdN-ERE sypeidiente, B@f*i’@i)‘b’yc%‘ﬁa"t"ﬂ% or each
| ncuﬁiﬁéltaemaﬁﬁ'@nt Bei & BarBbn @XRE.| TBHENSRT BAIKAER may be a lower alkyl

i ons m crosones prepared from a
groupmawraelempcfm ilvie Breaiden ploAtse Hiad iy t@oﬁytm%téylc eiiyk gropyl etc. By

71 5
g{] é&ﬁiﬁﬁ o, i iﬂgyrbf %gttﬁowlﬁ@as% @é?\?ﬁiues are phenyl and tolyl

e he nunb
W%W rVMWEIR trépreserats K‘»YF'Qalbiélt @Pﬁah@iuq%arﬁgcygiomyit gyclopentyl
|
&pon f"f‘%@%"%ﬁ;ggﬁa“gﬁsegg %@@u%fé? t%gdi’édsiigge SaSchain of 4 to 6

cazbbn atoms, momlldtiuterrant@d\hyagne PE qusihﬁtfre IoNTs PparpPups, e.g. to
af '%'.4 | inBbh kR o Pperidino.

§°¥§8§)%§ﬁ‘ié i d;%g appﬁ@ijca i @g§ © dgy Kr use? Piperidino

Within the values alkyl, cycloalkyl, alkenyl and aryl substituted groups are included

containing as substituents therein one or more groups which do not interfere with the

sulphatase inhibitory activity of the compound in question. Exemplary non-interfering

substituents include hydroxy, amino, halo, alkoxy, alkyl and aryl.

In some embodiments; the thiophosphonate group may form a ring structure by being

fused to (or associated with) one or more atoms in or on group X.

In some embodiments, there may be more than one thiophosphonate group. By way of
example, there may be two thiophosphonates (i.e. bis-thiophosphonate compounds). If
these compounds are based on a steroidal nucleus, preferably the second (or at least
one of the additional) thiophosphonate group is located at position 17 of the steroidal
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D.F. & Patterson, MK ]; pp. 406-408; Academ c Press,
New York).Results for steroid sul phatase activity are

wexpressed as the nean 1 S.D. of the total preduGB2007/000686

(oestrone + oestradiol) formed during the incubation
period (20 hours) cal cul at edg 106 cells and, for
val ues shovm ng statistical significance, as a

erce e reductiaon i bition) over incubations
EB‘ﬁF%\ %B“R?é%eceldd]ﬁ’gb nﬁﬁ Piamat e. Unpai red
Student's t-test was used to test the statistical
siagnificance of results. ASSAY FOR DETERM NI NG STS
%@%@%@W’LACENTAL M CROSOMES ( PROTOCCL 2)
Inhibition of Steroid Sul phatase Activity in PI acent al

M crosones Sul phat ase-positive pl acent a f
7R3 e o sulrfanafs Ha.thﬁné ea?r@ppﬁrocr aﬂgﬁwe%ﬁn Egn  referred to s
aStIphRASES C@ﬁgboy)ﬁ@hed once with cold phosphate buffer
(pH 7.4, 50 m\M) then re-suspended in cold phosphate
buffer (5 m/g tissue). Honobgenisation is acconplished
TYbicAly2 the dUlgtmatel gradip RayMRE ehinigd:, using three 10
Second bursts separated by 2 mnute cooling periods in
ice. Nuclei and cell debris are renoved by
centrifuging (4 00 at 2880gdno)4R m nutes and
portions (2 m) of the supernatant are stored at 200C
The protein concentration of the supernatants is
whetkan ?réf@ﬁéblﬁb’Rf f'@l—ﬂ@iwpd:y%aﬁyla@ﬂ@hﬁl &rAB@l -orBiopsdieitions thereof,
72, 2 254°(1976)). Incubations ( 1 m) "are carried
v@@(elrly gqe(@' %cé ,agqybcprrpyglgﬁlgg@(,aﬁqepy}rpr@pthqﬁyy ﬁarptmn one or more hetero
agdltﬁ@g,r gpgoncentration of 20 nmM
oestrone 3-sul phate (specific activity 60
C| / rmol from New Engl and Nucl ear, Boston, Mass.
W-l%lech &Qibstifehy, % NREHSRES Gohb%d&fofgﬂs "Hv@Hﬁcﬁﬁmay céﬁ&n one or two

necessary ght concentrati ons of npounds” ar e
Nsﬁlbylo)Ngalkewl( N qyclogumlt qale)arybsglgﬁ!qun@;s 1pf§,{erqplygmtam|ng or each
cgnt‘éﬁ}Ag Q64 Ui A cathdA oA t\:‘i‘lﬁeh 'F@LFQQRVIO'RB e?r’i’é),hbe a lower alkyl

sanpl e 1s cooled and the nedi um ( m )
oFeHRS coatriniag Eomubés 6 carhoRiatemE tmwé:]f@éav msa%yl eﬁhx& p_reeyl etc. By

\A%R/'@f ekERPR), R° tAhd l"ﬁbfh)_él Qxlh@wlﬂw@ by, rtﬁm:ﬁ‘%még' ) Kphenyl and tolyl

ternati ona di ochem cal Centre,” Anersham

(RiGHyPXt Where B® septreants esiaslightypiea) r\/ab@S@é%évﬂ%orww heyclopentyl,
?85 Pele® B hna X%ﬁrédﬁ?ﬂl‘fsé dIPNRyIERO Yo EroviaR8 Y4 chain of 4 to 6

est rone a
carbon atoms, optionally interrupted by one or more hetero atoms or groups, e.g. to

provide a 5 membered heterocycle, e.g. morpholino, pyrrolidino or plpendmp.

Within the values alkyl, cycloalkyl, alkenyl and aryl substituted groups are included
containing as substituents therein one or more groups which do not interfere with the
sulphatase inhibitory activity of the compound in question. Exemplary non-interfering
substituents include hydroxy, amino, halo, alkoxy, alkyl and aryl.

In some embodiments, the sulphonate group may form a ring structure by being fused to
(or associated with) one or more atoms in or on group X.

In some embodiments, there may be more than one sulphonate group. By way of
example, there may be two sulphonates (i.e. bis- sulphonate compounds). If these
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<0. 1% [ 3H] oestrone-3-sul phate is renoved fromthe
aqueous phase by this treatnment. A portion (2 nl) of

wo b@7ovgeni ¢ phase was renoved, evaporated andP@TieB3d7/000686
and 14C content of the residue determ ned by
scintillation spectronetry. The mass of oestrone-3-
sul phate hydrolysed is calculated fromthe 3H counts

Cg%ghﬂ%dﬁr%cor re(agotggg s%d%l&%c%@%&r}g%ﬁ%}{ tthheeser{:!ce)(r:{ci:l Legr] z%rfgast one of
thd 46dinersl)rsueadaedrownid 16daeedatashios 1AK the dtyrofal hiltleus. These
subst re?et?e. NI MAL ASSAY MODEL FOR DETERM NI NG STS

nep M8 | nhi bition of oestrone sul phatase
activity in vivo The conpounds of the present

i hvention be studi ed using an animal nodel, in
m&@ﬁﬁ% ovariectom sed rats. In this nodel
SUIIMHORASEMHOSPRORATESTHIOPSIDSPONATEALE RHAMATE
growt h. The conpound ( 10 ng/Kg/day for five days) was

adm ni stered orally to rats with another group of
FORisBRleScohoahid Hiahy pRisehEin@Htisn (idre dyesteprebart @ng of Asulphonate

further group received the conmpound EMATE . .
S IRIBID RS o 3 FIESFITIAR, A6 TSToIE GRISELG! F Grophapehene as herei
definéd@renduphahbe 8¢ Waeis ISHhES &Hd hhotAEr bf SSsIBpHBRER as herein
obt ai ned and oestrone sul phatase acti vi ﬁglgﬂ assayed

deéipeg onpyPBRRRNOBRIE as1sspiRdETRRd i thiqphospiignate,s herein defined or a
sl@[gfh‘éhﬁ%@'a!é Sesipr dérped( S%? Wbyl /oa%ﬁéﬁwg%@aﬁé-coﬁwow of the present
ASSAY MODEL FOR DETERM NI NG OEST NI C ACTIVITY

inysRErHMmAY caMPHEk 0B SYIRhaMALE SR FNSLRITR RYaspherate group.
conpounds of the present invention may be studied

using an ani mal nodel, in particular in ovariecton sed

It eSS comPeUNds afdfifcprese iyt afhaeRd apeé Fwsidabgeriius, preferably

thd biRek 8t SidERIUbE® 1864 Bt poBRRNCIMBTaNEN Ske(cldhl AUAIKGL, day
for five days) was administered orally to rats with

anot her group of animals receiving vehicle only
HyasRevags gl ycol ). A further group received the

The term “hydrocarbyl group” as used herein means a group comprising at least C and
H and may optionally comprise one or more other suitable substituents. Examples of
such substituents may include halo, alkoxy, nitro, an alkyl group, a cyclic group etc. In
addition to the possibility of the substituents being a cyclic group, a combination of
substituents may form a cyclic group. If the hydrocarbyl group comprises more than one
C then those carbons need not necessarily be linked to each other. For example, at
least two of the carbons may be linked via a suitable element or group. Thus, the
hydrocarbyl group may contain hetero atoms. Suitable hetero atoms will be apparent to
those skilled in the art and include, for instance, sulphur, nitrogen and oxygen. A non-
limiting example of a hydrocarbyl group is an acyl group.

A typical hydrocarbyl group is a hydrocarbon group. Here the term “hydrocarbon”
means any one of an alkyl group, an alkenyl group, an alkynyl group, which groups may
be linear, branched or cyclic, or an aryl group. The term hydrocarbon also includes
those groups but wherein they have been optionally substituted. If the hydrocarbon is a
branched structure having substituent(s) thereon, then the substitution may be on either
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estrogeni ¢ conmpound EMATE subcut aneously in an anount

of 10ng/day for five days. At the end of the study
wae@riosses e obt ai ned and wei ghed with the resuP@BEGB200MH00686

expressed as uterine weight/whole body wei ght x 100.

Compounds havi ng no signifi ca t effect on uterine

grow h are not oestrogeni c. THERAPY The conpounds of

th resent inyention be used as.therapeuti.c..
thyydracarbon packibene o2, o9 1p¢ egere alte GRLYENHE FHBpitions may be on
the Melredqaybor tatkbetesarmlgrathe\tearedhf ect s, al | evi ati on

effects, and prophylactic effects. The therapy may be

on hunmans or aninals, preferably femal e animals.
ONVRVIRBUOARBAM. COMPOSI TIONS I n one aspect, the present

I nvention provides a pharmaceutical conposition, which
conprises a conpound according to the present

The Y&t ioRphaifstaeii’i ey &y useddiereinaseansi oLy camprgitdbl least C, H

carrier, diluent or excipient (includin onbi nati pns
ARG B eV apo TR R BEE PR ST St ST DRSS AP ienRy Examples
oh sl sUbstiRBhiEBhaifdidée halol) wikoRy-aAlirov,edredlky) gFoupmadiyclicrgroup ete.

and wil | ically c rise.an ne or nore of _

2kt i R SETBR RS 5 B 8l%a comtinatin o

stﬁ?]ﬁﬁlmrﬁél?}ay'?@rﬁeﬁtc?&)ib@riﬁw. rkl'ff ﬂieﬁo@lhyﬁﬁobat‘balt grofi® bomprisels more than
erapeuti c use are NOWN. | e arnaceutica

OB & TBR drese et neatact femoskibnr becilo Rat ADPD - sxample, at

Iegééﬂl’c\n@wtthé @atbohs i\ BE , [inkde ki H béditslﬁlbr@erﬁént érAgroBp. Thus, the
nnar o

edit. 1985). The choice of r eutjcal .
omyrdr%aarbygmua;wgoara'ra FelgEhetomsn SylableIRGEe 417y il be apparent
td 8aé dkilled intBe bA A0 SRMIdeOfr thsinca suIfHe ahahitRgeand

standard pharmaceuti cal practice. The pharmaceuti cal
conpositions may conprise as - or in addition to - the

6 abhd eEmbEifbRl edft tHy SteddHeNinvaAtions UtHeadxghyireudebyi Sgroup is a
| ubri cant(s), suspending agent(s), coating agent(s),
OXIVARARAN R CRent (s). Preservatives, stabilisers,

dyes and even flavouring agents may be provided in the

har maceut i cal conposition. Exanpl es_of greservat ives
ehe |thel derad dPxyhy rersrBan eMmeans any one of an alkoxy group, an oxyalkenyl

group, an oxyalkynyl group, which groups may be linear, branched or cyclic, or an

oxyaryl group. The term oxyhydrocarbon also includes those groups but wherein they
have been optionally substituted. If the oxyhydrocarbon is a branched structure having
substituent(s) thereon, then the substitution may be on either the hydrocarbon backbone
or on the branch; alternatively the substitutions may be on the hydrocarbon backbone
and on the branch.

Typically, the oxyhydrocarbyl group is of the formula C4s0 (such as a C4;0).

ASSAY FOR DETERMINING STS ACTIVITY USING CANCER CELLS
(PROTOCOL 1)

Inhibition of Steroid Sulphatase Activity in MCF-7 cells

Steroid sulphatase activity is measured in vifro using intact MCF-7 human breast cancer
cells. This hormone dependent cell line is widely used to study the control of human
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sorbic acid and esters of p-hydroxybenzoic acid.

Ant i oxi dants and suspendi ng agents nmay be al so used.
wab@rmessed be different conposition/formul ati oPCT/GB2007/000686

requi renents dependent on the different delivery

systems. By way of exanple, the pharnaceutica

conposition of the present invention nay be fornul ated

YRR GorCeH cBl . A0S STt SR HfAy Heh sBBERE Aty (Macindos
étabatmdcﬁﬁolegy,i1rz_ge$2s?1bim75(qba$)l Gl]rohtitr& Paeenher &l Candsr, 50, 901-
B3 e b And & PYapble By it eyisipihs AlneTear rapergliure Collction

(ATECHERS MuhalUu. RI (SgbfbmaneatpefigiCahceARessanet Fured)y
the formul ation may be designed to be delivered by
both routes. Were the agent is to be delivered

aBiS foﬁ'Hgéﬂniag}"eauﬂhMHrﬁalgBﬁehﬁégnMQ&DhﬂG\WEWQBISW, Laittoraton;i]es, Irvine,

S u e a e Ore S rn transi.t u .
SeRtsns PR 2D, T REPES: 5% tepta abReserith 2rpld gtiiine, non-

e”s@éﬁtﬁgéﬁ'hnd @glﬁé :an?ob PK5% M.ﬁt rﬂdﬁ%drl&?hatét aby o B0 @piichte 25 cm2
an resi st an (0] e etergen e ecC (0]

o eultrs flasksi Ap el “ﬁﬁ:?mﬁg@?ﬁt%’a{ X 1&%8@%’5%%&@%‘#6 above

R @H M Céist £ ffoly td B0 BérflrBncy &nd fiee ietilindis éhanged every third
suppository or pessary, topically in the formof a

da¥t i on, sol ution, cream ointnent or dusti ng powder,
by use of a skin patch, orally in the formof tablets
cont ai ni ng EXCMI ents such as starch, ? | act ose

IBRHA

leiapismpeelanirs & M/ efallh & tripligde 25 cin &%"i&.'reeﬂ%\%q{sréfg washed
VAFCE B BBlanBéd lsalttézﬂthoﬂr(EB@% ﬁfmeI'ONS FloﬁmHiéh moﬁibe U.K.) and

GRIRBIRG/OC AT DS o BELGHT BRI & 107 A (o SfpParone-d-suphate

(!s;%d‘f@vsaﬁfwlao Cl/RGRITEERE N |Bhg(éhdSNDQélérarmwﬂ }MasEOTU S.A) in
arenteral adm nistratio on, t he COITpOSItI ons na

SBEUT-TBS MENN (2 an} EaRingy Viths PRStionE: SsefiRiAmate dﬂﬁt%‘f?mratms 0;

Ml 0PN 9B ThNt ey ke bet AME emm;f Qro1mnpl1ﬂ1mnoum/{) After
salts or nonosaccharides to make the sol ution isoton

ipgubation eaeh fiask Istrpoies anst tf@uﬁﬁ‘#'H@u@ mRdRFRSUER daipSparate tubes
doRRIFYPRRI1bdHdRe 'WM( he3 g Qé;ﬁcﬁkeﬂ:’tlmﬂ/ Qh@llfnﬂ‘ﬁﬂl dm Amersham

tabl et’s or_"|l ozenges whi ch can formulated in

lelernatinpalo Madiorhernical  Ganing WP@WPHAWM:EUF heAmxfure s shaken

thoroughly for 30 seconds with toluene (5 mf). Experiments have shown that >90%
[14C] oestrone and <0.1% [3H]oestrone-3-sulphate is removed from the aqueous phase
by this treatment. A portion (2 ml) of the organic phase is refnoved, eVaporated and the
3H and 14C content of the residue determined by sciﬁtil!ation spectrometry. The mass
of oestrone-3-sulphate hydrolysed was calculated from the 3H counts obtained
(corrected for the volumes of the medium and organic phase used, and for recovery of
[14C] oestrone added) and the specific activity of the substrate. Each batch of
experiments includes incubations of microsomes prepared from a sulphatase-positive
human placenta (positive control) and flasks without cells (to assess apparent non-
enzymatic hydrolysis of the substrate). The number of cell nuclei per flask is determined
using a Coulter Counter after treating the cell monolayers with Zaponin. One flask in
each batch is used to assess cell membrane status and viability using the Trypan Blue
exclusion method (Phillips, H.J. (1973) In: Tissue culture and applications, [eds: Kruse,
D.F. & Patterson, M.K.}; pp. 406-408; Academic Press, New York).
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The conpound of the present invention nmay be used in
conbi nation wth one or nore other active agents, such

w@g00002930¢ nore ot her pharmaceutically active BOEGB2007/000686

By way of exanple, the conmpounds of the present

i nvention may be used in conbjnation with other STS

i nhibitors and/or other inhibitors such as an

aromat ase i nhi bitor (such as for exanple,

4hydr oxyandr ost enedi one (4-0HA)) and/or steroids -

Eelsolfs s sltérendgmpﬂfafdsbyacﬁmwreiexgrated asthieosikana t18.D. of the total
roepi andr ost e S DHEAS). and.. .
ﬂe(%g%‘?ﬂ? sul%ﬁé sl F’%TQ%%G‘;%\‘T'QO ez'”%ibﬁﬂ%'l JRegied, (20 hours)

o‘élcmalte’ﬂ foamga@ens @mm@rumms sfﬁbamgl ﬁstushf:al@drﬁroaﬁ&'és as a percentage

i nhibito E?%’ Z uﬁ}?ﬂ t‘{ g

o6 (BRBHBRL v S P PRmnRg,hq, Qe eI AR, Unpaired

Sty t-Qabt vas luweetoEEifRe srfisticd sibeificanceladtdsuiié. t he

2-ethyl and 2-net hoxy 17-deoxy conpounds that are

anal ogous to conmpound 5 presented herein. In addition,

OTASS%{Y F@Rabnsﬁmmmwde STHACTIWITY WSING PLAﬁ@ENEAB fMlCROS|OMES

i nvention may be used in tion with a biologica

response nodifier. The t@c—i:gﬁgb&@#gﬁcal response )

nodi fier (" BRM ) I ncl udes cyt oki nes, i mune

nmodul at.or s, h fa rs, pi esis regul ating
PSS R LSS PRRTBL PR ok e0u
haenol ytic and thronbol ytic factors, cell surface
receptors, I i gands, | eukoc te adheS| geﬁ’a]rml ecu

SrRASIR{ PUBE ciacepiRe o JPre PF?@PQB%% j7ge thoroughly

nYiA6Ed WIS sciBSIr8BAE Wasked dreakithiédd pRgdphiate @.ﬂfﬁﬁ@;ﬂ@m@ 50 mM) then
fibronectin, etc. For

TN Y G ST R —

vﬁ?haér\']FPUﬁFal 'Eurié‘aé/ﬁé?ﬁéglﬁﬁselr N@&irdgdBired M0 ebahdkbursts (Separated by 2 minute
such as

qopling periodsdn ICPLNPGfeI and qql C!equE a@rem@/eﬁlbg Ceﬁ}{‘mrpg (4°C) at 2000g

Hlest Ashtes 3Rk %rt(oﬁé"@ ml)l_ﬁﬁfh'é s’:u;;eFF rard Biosd at Q@T’C The protein
al pha, beta and

appl. i cat
Cﬁﬂ@?'gfaé}BFyOftW@ ew&eamtﬁréts ig Q%ﬁmme%ian@a Eﬂeméta radford (Anal.
g,J&JFe)ﬂ TOr480% (3 lpcatl ons, the TNF may be any type
of TNF - 'such as TNF-a TNF-b, i ncludi ng derivatives
or mxtures thereof. Mire preferably the cytokine is
Iﬂ_&\!ﬁat@ns @_ﬁl%RrHr@%rri%a OENESIH% &Stefrpéﬁﬁéehirﬁaﬂoh%faﬂob mg/ml, substrate

such as 48.
GRNEANNaGPRAT126NNM [6,7- 3H]oestrone—3-sulphate (spec;flc activity 60 Ci/mmol from

New England Nuclear, Boston, Mass., U.S.A.) and an incubation time of 20 minutes at

37°C. If necessary eight concentrations of compounds are employed: O (i.e. control);
0.05mM; 0.1mM: 0.2mM; 0.4mM; 0.6mM; 0.8mM; 1.0mM. After incubation each sample
is cooled and the medium (1 ml) was pipetted into separate tubes containing
[14C]oestrone (7 x 103 dpm) (specific activity 97 Ci/mmol from Amersham International
Radiochemical Centre, Amersham, U.K.). The mixture is shaken thoroughly for 30
seconds with toluene (5 ml). Experiments have shown that >90% [14C]oestrone and
<0.1% [3H]oestrone-3-sulphate is removed from the aqueous phase by this treatment.
A portion (2 ml) of the organic phase was removed, evaporated and the 3H and 14C
content of the residue determined by scintillation spectrometry. The mass of oestrone-3-
sulphate hydrolysed is calculated from the 3H counts obtained (corrected for the
volumes of the medium and organic phase used, and for recovery of [14Cloestrone
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Typically, a physician will determ ne the actual
dosage which will be nost suitable for an individual

waeeoand it will vary with the age, wei ght PErGB2007/000686

response of the particular patient. The dosages bel ow
are exenplary of the average_gase. There can, of
course, be individual instances where higher or |ower

dosage ranges.are _neri The conpositions of the
a%‘?e@ggﬁ? ﬂ?%%&‘ﬂf'icc?r?t%{ffg? ﬁF festered by direct
i njection. The conposition may be formulated for

parent er al 16 STRCTIVITY

subcut aneiiMAL £ M
adm ni stration. Dependl n(gawmcohe)need t he agent may
be adm nistered at a dose of fromO0.01 to 30 ng/kg
body weight, such as fromO0.1 to 10 ng/kg, nore

MM Y GlekiréraniPhatasetaclivighkyobody wei ght. By way of
further exanple, the agents of the present invention
may be adm nistered in accordance with a reginmen of 1

The® bnipoliBgs REthél PYeseht fiventM mwwmaléd\msmg paramiaal model, in
The specific dose | evel ni’m fregael Eém a}g ;
Pa'ﬁly‘UIﬁ'ér"’! |°<YaTl%ﬁi0rﬁ§?ij dAts: B ¢ RPUR fs| gibqu%l oestrogenic
sitRQBteAutdédnd §lowtef factors including the activity of

the specific conpound enpl oyed, the netabolic

stability and I ength of action of that conpound, the

Tﬁg %onﬁ@gbld 0 Bhlkg/@ETef Mle d§8) Whs ag@inistéted torallyad eatamdth another
time of admnistration, raté of exc

SRR RITOR rosaNnG A5 001 (PropHEne aYEP b A EERgIPYp gpeived the
CQHBOMHQE’W@*E SRE1-88b0Y heT ARBuntAS 1®©gfda9rﬂ:|tm days. At the end

typi cal nodes of delivery - indi catg th e fivit
of Yemfic| SABRleS 4F J°1 HLEUTSUBPP BB SEREH Histace activiy
§é’é§J%da§5|rl\d B cBBFirR! dphdtansf get sdtratd BOSHBROUsly described (see
I mrunol i Eosorres | i pofectin, cationic facial

PGTGBBSO0RE38)( CFAs) and conbi nations thereof. The
routes for such delivery nmechani sns include but are

not limted to nmucosal nasal or al arenter
ast AMMAC AESRy Mopgs Eo DederiG QI TROBERIC ATy

term "adm ni stered" incl yslgsTORDLIH Not limted to

delivery by a nmucosal route, for exanple, as a nasal

spray or aerosol for inhalation or as an ingestable

1Sek Hf}n%od%s%ééﬂ&@fr al route where delivery is by an
I'njectable form such as, for exanple, an intravenous,

i ntramuscul ar or subcutaneous route. Thus, for

Tﬁhﬁ SRGSHHGL G the R firk timv@htion mdyNBe %T@léd“htlhgtéﬁ Snififal model, in

resent 1 nvention can
particular in ovariectomised rats. In this model, compounds which are oestrogenic

stimulate uterine growth.

The compound (10 mg/Kg/day for five days) was administered orally to rats with another
group of animals receiving vehicle only (propylene glycol). A further group received the
estrogenic compound EMATE subcutaneously in an amount of 10ug/day for five days.
At the end of the study uteri were obtained and weighed with the results being

expressed as uterine weight/whole body weight x 100.

Compounds having no significant effect on uterine growth are not oestrogenic.
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be fornmulated in any suitable manner utilising
conventi onal pharmaceutical fornulating techni ques and
w@baroeseut i cal carriers, adjuvants, excipi entBCT/GB2007/000686

di luents etc. and usually for parenteral

adnmi ni stration. Approxi mate efsfective dose rates may

be in the range from1l to 100(? ng/ day, such as from 10
ng/ day or even from 100 to 800 ny/day dependi ng
i ndi vidual activities of the conpounds in

question and for a pati ent of average (70Kg)

odywei ght . e usu sage I esf ferre . .
RPEAPEnGs o1 T PR DURETar ViR e re Ao gge - 1o i
tid8pyapphestionsor e preferably, 200 to 500 ny/day, nost
preferably from 200 to 250 ng/day. They may be given
in single dose regines, split dose regines and/or in
The ltérrpitieerdpg endleiisroasativa effeclg, slleeiatioresfsad, atidysopHylactic effects.
oral adm nistration they nay be fornmulated in tablets,
capsul es, solution or suspension containing from 100
The thélapyhag e @prAUMERE op @himans, tprefemdly féinkat arddiel y and
preferably the conmpounds will be fornulated for
parenteral admnistration in a suitable parenterally
PRNRWMASEUTIG AL COMPGSITHINIS pr ovi di ng single daily
dosage rates in the range 200 to 800 ng, preferably
200 to 500, nore preferably 200 to 250 ng. Such
Iefdnecadpeet, dk | pres@s avaitioh , provivey er phamfapedmae Imdmpgsmdm which
i nherent activity of the active in I ent
BORIHE ghe COTPRNY reePiEine oudfe VBIRSR JRienBRs nghd  Otonally a
phbfnfadautiddly s kbtdptabnsl cardge Wﬂln.tent)f ort hexciplays i gnoudingOWombinations
DOSI NG FREQUENCY According to a very highly preferred
E%fét, t he conpounds of the invention may be
adm ni stered in a dosage regi men which is | ess
frequent than dall Sur it has been found
Ti ﬁa?%%”ﬁ'éc%ﬁﬁ'oﬁ?m shiong ??93%{ %Bwaa&fp?ra@?a' lisage in human and

veiEihag! Mbdisihy éi\‘dr\ﬂﬂlltﬂﬂcéllff REPres a‘h?rdhéfcﬁdmb#et &F & phsmnaceutically
steroi d sul phatase inhibitors. Ac rdl

acreRiakle (qqu?ﬂ,t Gafiels OF exeipisply Hc Ehpgrtrlgp)( ?l"gé Elents for therapeutic

B8 MRRUREI KhoWAEini ﬂhéeﬁﬂdrﬁﬁc&ﬁﬁfﬁ{ bl Afd aaréod‘éécﬂbwsfor example in

dosi ng schedul e having a dosin |nterval sel
ReminglPB s - asmarsticaly SeentRse d%gt? ﬁ@'”gtg\?ce(g\vvegkl ?ennaro edit.

1@95) El%e Rh¥ee lof phapsdcadtical %ﬁ'@ﬁ@i&:lﬂiléﬁt P liliight @AH be selected with
regard toythe intended route of administration and standard pharmaceutical practice.

The pharmaceutical composmons may comprise as - or in addition to - the carrier,
excipient or diluent any suitable binder(s), lubricant(s), suspending agenti(s), coating
agent(s), solubilising agent(s).

Preservatives, stabilisers, dyes and even flavouring agents may be provided in the
pharmaceutical composition. Examples of preservatives include sodium benzoate,
sorbic acid and esters of p-hydroxybenzoic acid. Antioxidants and suspending agents
may be also used.

There may be different composition/formulation requirements dependent on the different
delivery systems. By way of example, the pharmaceutical composition of the present
invention may be formulated to be delivered using a mini-pump or by a mucosal route,
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Further, the invention provides a nmethod of

adm ni stering a conpound of the invention conprising a
weonwrisnsous dosing schedul e having a dosi ng pePCTEB2I0THP00686

rangi ng from about once every 3 days to about once

every 16 days. Preferably, conti nuous dosi ng

schedul e i s maint a| ned unti | fhe desired therapeutic

‘foée {e%g%taebfﬁstagglaev esp&q Egaceggﬁe#éh d ast go% i \%‘Eﬁﬁlé solutlon or
paREHtbrlly Inflitfieh BiRCNoBRIeK is fbrr&ulated&ytannnjedbabieﬁgma fsredﬁmery, by,

day peri od ef bl t
of BarhakogesERe ot ip b, S Beledh F165. Miteen. e
folRNSHAN thily B AbabRdEIoaR ddivsred By Goth rvatesn days A

nonlimting exanple of a once-weekly dosing regi men
woul d entail the adm nistration of a unit dosage of

V\h\?gef gwreraé%&h?gs ?f tb%ftfelli/ért&@gﬁdudwalﬁlvﬁirwgﬁumﬂagestrbmtésﬁnal mucosa, it
a e unj {

SHobid B 439, do dagrain BAble, TS Eo0lE UL 08 SRS PRIFERER ract for

e%ﬂ:lé RCdHeHR B EeRktdngtd ;Qﬁtddi!%ﬁﬁcldégr\aﬁaw&h strble atesitsld and essistant

dm ni stered on two consecutive days falling within
Tott%d@ﬁefgeé‘F éﬁ?c"%\@'@?&\ey peri ods. Approximate effective

dose rates may be in the range from1l to 1000 ny/ week,

such as from 10 to 900 f
WhgTneoBEg il RISBIRCHIH FOPBPRIT B moe ey pY fihataton.
inGRERIHHNGSa slhHdRSH ioP Pedday, ft@?lcﬂlynﬁ&heam'maff aaummagelutlon cream,

/70Kg) bod gh M
mé’m@q quegu%y\ggl pm}/cgera@; ?q;gsggﬁpgﬁﬁgéﬁgé |a1t> %ﬁ;@ ﬁhe R%rm of tablets

cérﬁ&ﬁﬁg HLiplePtSLaARNEY ek or NEYiEseD bﬁfrﬁééﬁshbss OZQOUIES) eHSIﬁE} alone or
ek, nost preferably from 200

lnrggvmggrqgw\’r,l'e ﬁxmme@tpn@] iR thfofg@n r°e§|')ﬂ’i§s‘°’°|§t,!ﬂr13{9 &B§%ensmns antamlng
flé\%ghﬂﬁscﬂ’neélgﬁnd a@‘éht% R ethepS&ant eg iﬁiﬁ:tédafpbremgarmyerfor example

several days oral adm ni st
lnfcr@ven,qua\ye@ﬂt[a‘mqsgglpgy or %Jgﬁgtap%(gj %’sol% Iqﬁﬁgrgeray a%mlnlstratlon the

éms%a)‘?%t BsRiuREd fif B iR 60a Tétilemgoéososmationdwhich may
unit dose. Alternatively and preferabl

C@'ﬁﬁ@cﬂih@rsswsﬁncg% fopexameleetnopgh Sgis Qﬁm¥a°°ﬂa”des to make the
sé\gmﬂsﬁwnﬁ:tb R0 bldddd BaH B@Qéleorpﬁftfﬁﬁéﬁﬁl aldmyinistration the compositions

mnistrable carrier rovidin sm\g‘l_l
éysheyedminerin e TrEngEaD PoloBgeagNER Gpa apoymulated in 2
O AR nkidhat Aknngpr e preferably 200 to 250 rrg

COMBINATION PHARMACEUTICAL

The compound of the present invention may be used in combination with one or more

other active agents, such as one or more other pharmaceutically active agents.

By way of example, the compounds of the present invention may be used in combination
with other STS inhibitors and/or other inhibitors such as an aromatase inhibitor (such as
for example, 4hydroxyandrostenedione (4-OHA)) and/or steroids - such as the naturally
occurring sterneurosteroids dehydroepiandrosterone sulphate (DHEAS) and pregnenolone
sulphate (PS) and/or other structurally similar organic compounds. Examples of other STS
inhibitors may be found in the above references. By way of example, STS inhibitors for
use in the present invention inciude EMATE, and either or both of the 2-ethyl and 2-
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By tw ce-weekly dosing is neant that a unit dosage of
the of the conpound of the invention is adm nistered

W poceIsoneek, i.e. two times during a seven degT/GB2007/000686
period, preferably on the sanme two days of each weekly
period. In the tw ce-weekly dgsing reginmen, each unit
dosage is generally adm nistered about every three to

oo PR e SRS A KRR v

unit dosage of the conpound of the invention every

S48, 10 Ve, L Ll GRS DRy oo s

cSRBRAEIHWiNEa Biopgicalrespdnee niodkfiee- weekl y dosing regi nen
can include a dosing reginen in which unit dosages are
adm ni stered on two consecutive days within a weekly

TRE tératbRlogiafl feRp6ite maa.lnén/(“aann"pﬂsludé@pytomnmatmmune modulators,
ef fecti ve dose rates nmay BEHF ange

1o AR céa%@%frePeﬂes'§uéﬁ9%l§“r\9r 't §° ﬁému\atleg factors,

cHEkiaxtior h@é&ﬁdﬂﬁtd %Ulﬁﬁomm@ﬁm fﬁ(ﬁbrtsv\/l cﬁ& ﬂ@ﬁdey receptors, ligands,
depending on t d| vi dual t viti

S RparrbeP AN GBeEHISh. HIRdoRaRIcapER: PENeRplys o therapouti
VAJEHER) RpRones 0Bkirachinilsr Wedimk déﬂﬁaagéntéaﬁlbﬁ)nboﬂn t&e. For some
preferred and nore actiyve co i.n-the
apalr?@aormonr?fsra@éyo %PH&& “§e W@rdﬁé 8¥*816'P§ Bxggnples of
g&@kﬁgg)lﬂéE/denféﬂeMﬂﬁg 1Y) - mtasnr_af rr-2b0L38, fl-onL200L-60L-7, IL-8, IL-
/[tw ce week hey may be given in si
or Bl Ol 1 12, LTRSS SR BHOY VA 35T EqBdae: Interferon
531 ' %Egat : a(?fdoam%ﬁv?GFslqufcﬁ'l sy %p?l’:&iloﬁ’é atﬁrgmierably the cytokine is

m ni be fornul et
tmpmneeeosnmbm ('ENF)O rF@@gﬁ@r@qpbwtl@aﬁ,ttaqs ANFgnay bereryoigpe of TNF -

SB%&F%%@&EQ Otl'hl Corrpou %ﬁérl\}é]ﬂ?ésbgp?ﬁor ré% alt%é-g&% 'OIVI%}ey pRidably the

cptakies iTF-cadreachings ah TOIF nay be suintabihe grar suchersalDyA-98/08870
a [ carrier and providing single twce
%gﬁlﬁf-%@gé%rat es in the range 280 t09800 ny,
preferably 200 to 500, nore preferably 200 to 250 ny.
BXME| ﬁgEMOSI ng is meant that a unit dosage of the

i nd of the invention is adm nistered once
during a two week period, i.e. one tine during a

four a
Typlcaﬁy, a phys%ian will determine the actual dosage which will be most suitable for an

individual subject and it will vary with the age, weight and response of the particular
patient. The dosages below are exemplary of the average case. There can, of course,

be individual instances where higher or lower dosage ranges are merited.

The compositions of the present invention may be administered by direct injection. The
composition may be formulated for parenteral, mucosal, intramuscular, intravenous,
subcutaneous, intraocular or transdermal administration. Depending upon the need, the
agent may be administered at a dose of from 0.01 to 30 mg/kg body weight, such as
from 0.1 to 10 mg/kg, more preferably from 0.1 to 1 mg/kg body weight.

By way of further example, the agents of the present invention may be administered in
accordance with a regimen of 1 to 4 times per day, preferably once or twice per day.
The specific dose level and frequency of dosage for any particular patient may be varied



10

15

20

25

30

35

peri od, preferably on the sane day during each two

week period. In the tw ce-weeklydosing reginen, each
wapior/ogissage i s general ly adm ni stered about eREr/$B2007/000686

fourteen days. A nonliniting exanpl e of a biweekly

dosi ng regi nen woul d entai | e adm nistration of a

unit dosage of the conpound o the invention every

o BT B Bl B S L ") b 030080 pompoun

erdplsyemg the gigtabolic atability bl tengtrdofsaamgn rof dhiateamipaunditios age body

w%’gsts B%érﬁﬂwaﬂagse&’ cfh%g 1’%%{ c{l\ﬁrgefﬁ(;ac}rxm;sﬁgﬁb%e?éié lo¥ Excretion, drug

cohslnonNthieascoéfite of ihecatticsiar canditoryand e hast tihdergaing éherapy.
from1l to 1000 ngy/bi week, such as from 10 to 900
ng/ bi week or even from 100 to 800 ny/ bi week dependi ng

Agl8e tifden tHedtypicdlAlodes tof \delviees —-ohdltdated(abnp@u-rwe term “administered”

uest i dfo atient o
e ey by SedfiieGocagh ol Hegid dapstseson fposomes
infAGhdNPoSONesY, | mféwﬁpwanmc whtial enphiptilee (CEAgE @00 combinations
thﬁﬁ%fngﬁ'g!? \&%E y 1%%&b%5h%8$r8$ agcggooe %g%r%%lf‘ limited to
matysdn ridkals bmlparém@el rgegrmstmnItomcaimresubmguaémutes
and/or in nmultiple dose regines |asting over several
days. For oral administration they may be fornul at ed

Thé tdraP  Rinfiniste B Uhchsdessinlt Us inOhIlmitecSttsﬁelwe'ryoby a mucosal route, for

cHR5aS. A COPPRA | PEDh OE AP Iy BLPGTTE ErA0UISHEEpe poluton: @

p&enfepdl ol %ef@ﬁelm@hﬁrﬁ Yy adn argedtatls tfomh,i suchi as,afor example, an
swtable arentuiar lﬁé (iim ni str bIe carrier and
MAn Ry

InFRYRRUE NG ranKEs PeRYELYESrates in the range
388 to 200 ny, preferably 200 to 500, nore preferably

to 250 t that
T (O ERPBBI B RETD T RGP CRF ST G T TEh 1 (RVRREAT A eon oan
bé“?c?ﬂnﬂlcll@cbd? e eny ‘g/hﬁ%le ma;hﬂert Mﬁllstngrﬁi’ﬁlverﬁ}dﬂhah@aﬁmﬁtbbyformulatmg
cal endar perio e twce n
teghggyen Pel phamacaRiGRl gRNiErs: SHCY Ao P e S s %‘r and usually
fRasdtemerd Rdmlifistidient V\A xifflafy Bffyctivesdosg relegi men beeiacthe range
unit dosage iSs genera ter d about _eve

frpBVF 2 L0D0 Dok R BB (e G855 S FpITe | Byt SO0 maiday

dE Ve B mé/lngmﬂbalgadtﬁﬁbéfﬁﬂthé%dnﬁlbdﬁﬂbl@hd qubesibn @nd foroa patient of
about the first of the nonth and on

ayorRge 61HE) BPOBveIBie MRV 5ERYS 135S (oF SRS sl rpore active
cBnBbEidsaMI bBa tHetBnge1 b0 to 800 mg/day, more preferably, 200 to 500 mg/day,
most preferably from 200 to 250 mg/day. They may be given in single dose regimes,
split dose regimes and/or in multiple dose regimes lasting over several days. For oral
administration they may be formulated in tablets, capsules, solution or suspension
containing from 100 to 500 mg of compound per unit dose. Alternatively and preferably
the compounds will be formulated for parenteral administration in a suitable parenterally
administrable carrier and providing single daily dosage rates in the range 200 to 800 mg,
preferably 200 to 500, more preferably 200 to 250 mg. Such effective daily doses will,
however, vary depending on inherent activity of the active ingredient and on the
bodyweight of the patient, such variations being within the skill and judgement of the
physician.
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dosages are not adm nistered on the sane or

consecutive days but the tw ce-nonthly dosing regi nen
w@av7iyshaude a dosing regi men in which the uni PCHGBa®EH00686

are adm ni stered on two consecutive days within a

monthly period, or different ggjonthly periods. The

twi ce-nonthly reginen is defined herein as being

(SH f ot enconpassing, the biweekly

L@g@bﬁ&@d{i%&ﬁuggggﬂse the two regimens have a

dlffferent periodicity and result in the adm nistration

Q ifferent S Qv s -
Bl 61 Do BRY e 3065 1 Bl s R p2 yehlon o ve
adipimisteredem aydosage rebimay ehiohds IIe$sUEe_qae|m thas daitye dSurprisingly, it has
b?«%ﬁf dhgﬁﬁt&ﬁ? t?g%gtgw%q% d° %&t\}?ﬁtlc{ne%é e&tpfo%'i Wﬁ& duratlon of action
cbmpaledaiithadpoun stereidtsylphiatase irgdlgiess. woul d be

adm ni stered according to the biweekly dosing reginen

(because there are about fifty-two weeks in a year).
ABpgrtimvglymatee lmfe‘neomiprevndlasa metres nhpdministarindhe camgeund of the

R coReRRS ool TBRN R S S g B JRh Bl st
frdﬁﬂﬁ@@rdél.g) cuhsisting bfiwesklyldading dwice ivteiely dokinghkiweekly dosing, twice-
nS|n ion and for a patient of average
"2"7@{1{3;4 ﬂﬁ ﬁ“tl More usual dosage rates for t%e
preferrzce)g andsgtc))re active conpounds will be in the
to . .
P B EReohs LGErBEE el Merh BBl 08 venton
cw\bhsmg @mn?:ﬁmﬁ%&m&x&hé&ﬂghmm anlosing geeodicieranging from about
i mes i t e _regine nd/or in nultiple d
o,ng ?m3|°§§%.t%ab%§ef‘°%§¥f-‘é¥i‘?%a¥®s. IFor ora: PLe fose
adm ni stration they may be formulated in tablets,
F{r%o g%}@eﬁﬂe SO| ut ! oglﬁi[%ralnggﬁ%ﬁﬁﬁﬁ{e ?%B%E{'Eglﬁl? ﬁ tE\r \%{%sﬂ'g thaerapeutlc

aeefiebaléyed he conpounds will be formul at ed for
parenteral administration in a suitable parenterally
admi ni strable carrier and providing single

ByWrizewetkly dosiasiegeedraties al unit &t&aga@ﬂwé&@npwrﬂ&ﬁ thaginvention is
preferably 200 to 500, rmrepeferab %g 5 h
BPHBR SRR NRGK; S r T ITe AT, 2L TRYEN Y Ao PEfrgably on the
s‘éf‘netdla@l of ‘éﬁﬁlﬁ)%dla ah ttidenderwesily dusirigsreginnsn)i th‘et L@Tltedbseges generally
.e..one tine rin
qdﬁwlﬁggfﬁ%epgput everlfl slevgn %a }\ n%llmegngn&%% o a oncé/ywtegkly dosing
regimen would entail the administration of a unit dosage of the compound of the
invention every Sunday. |t is preferred that the unit dosage is not administered on
consecutive days, but the once-weekly dosing regimen can include a dosing regimen in
which unit dosages are administered on two consecutive days falling within two different
weekly periods.

Approximate effective dose rates may be in the range from 1 to 1000 mg/week, such as
from 10 to 900 mg/week or even from 100 to 800 mg/week depending on the individual
activities of the compounds in question and for a patient of average (70Kg) bodyweight.
More usual dosage rates for the preferred and more active compounds will be in the
range 200 to 800 mg/week, more preferably, 200 to 500 mg/week, most preferably from
200 to 250 mg/week. They may be given in single dose regimes, split dose regimes
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regi men, the doses are preferably given on the sane

date of each nonth. In the nonthly dosing reginen,
we@2omh/034 dosage i s generally adm ni stered abPCt/GB@rP00636

twenty eight to thirty two days. Approxi mate effective

dose rates may be in the rangg from1 to 1000

nmg/ nont h, such as from 10 to 900 ng/ nonth or even from

100 t / t. ' L,odizyi e
a'}ﬂ?{’ﬁ @?T}%gé)le %S%@g@g%ﬁ%ﬁﬁgy\}g% Q%/ueé%fdlag% 'g}% gk%lradg!mlstratlon they
magtheciotmoitited\vinrtalgjets( Zatyjeshediytien ghsuspensien wootgining from 100 to

SR i B R T BB LS cpounc s

fompuater fof easdviteral A BintstrabArO inrg/suitabib panergerajly efimirgitaple carrier

from 200 to 250 pg/month, . Th j in_si.ngl

i SV 18RS Vel oRma A g s 25 S ogt ;P rdbly 200 o
500 $eore ppafamslyl 200ttb 2g0aver several days. For oral

adm nistration they may be fornulated in tablets,

capsul es, solution or suspension containing from 100

B awiiaGuaakiyotiosingrio tedinp éat Lniuhit diosage AF ttier oé they ebypawnt of the

preferably the ¢ ound ill. be for f .
et B AR PR Aonet Lo dwey TiPe e, Geupq gy period
pRA&raBly i el saraartwb efayard garchwielkig psiiioty|le theriwviteyweekly dosing

ARG SHRaPe By S0 B Bisgongoor S EnE TRy fp P cays. A

nfsmﬁ:ﬁimg ékia_n@m@@ﬂbﬁﬁigé-;wdekt? dosingnegiarenprovid @éatail dheratinidstration of
or treati a condition, or.di sease associat | .
2y 75308 1 PRHEBOUE BT W HRPTI FSl SRGp b o diplipescay. it i
pf&%él’fédjtl'ﬁt)ﬂﬁwmrlﬁi ﬂ@safgfémaﬂé Adtesidnnigisteved an dhereamalor @onsecutive days,
rmaceutical |y effective ampunt of .a conpound of th
o Rt peiesd dobingroditensen JERHRd e T g Teghad i dlfdosages
ah viimthided@ S evd Bbesecaliveolagy witinra Wieekly deiriby.or different weekly
Preferably, the dosing interval is selected fromthe

PSF'%"_!?p consi sting of once weekly dosing, tw ce-weekly
dosi ng, biweekly dosing, tw cenonthly dosing and

nmont hl y daosi ng. , Ver r ef bly, th [ ' | :
APeriiedie GURRING SRSEIHFS T B TLINRAPAGR "OR hiytpys mGtwice weskly,
s]Qé}?fagrfF&ﬁU@nf@OQ@ ftwidd®ebRly &ttdven fisroviodetd 800eidindte weekly
eSS PR 88 o SRR ST A ptent o
a%k@@@?@@%ﬂﬂ&@ht@d%r@iLﬁhélrdldehggé fatesfot theapmdrreal and more active

pharmaceuti cal |y .
compounds will be in tHe range 200 to 800 mg/twice weekly, more preferably, 200 to 500

mg/twice weekly, most preferably from 200 to 250 mg/twice weekly. They may be given
in single dose regimes, split dose regimes and/or in multiple dose regimes lasting over
several days. For oral administration they may be formulated in tablets, capsules,
solution or suspension containing from 100 to 500 mg of compound per unit dose.
Alternatively and preferably the compounds will be formulated for parenteral
administration in a suitable parenterally administrable carrier and providing single twice
weekly dosage rates in the range 200 to 800 mg, preferably 200 to 500, more preferably
200 to 250 mg.

By biweekly dosing is meant that a unit dosage of the of the compound of the invention
is administered once during a two week period, i.e. one time during a fourteen day
period, preferably on the same day during each two week period. In the twice-weekly
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effective amount of a conpound of the invention as a
unit dosage according to a schedul e having a dosing

Wo piogiosb4 of greater than daily. Preferably, tPRer/d8siongoosse
interval is selected fromthe group consisting of once
weekly dosing, tw ce-weekly dgsing, biweekly dosing,
twi ce-nonthly dosing and nonthly dosing. Very

Eﬁﬁg;ﬁégirrbll?é’%atcﬂ ochos% 'is”é) }/aﬂl&r d@ﬂiﬁﬁ%ﬁe ot )évgrﬁsfj)ur}‘ééen days.
Al nonéimitingrexamplel afesbiweeldy dosing oegimen auquwgemalhtf@radmimatratlon of a
uggﬁg%ggtogljﬁeneggmt rd o?tthesﬁbgrrtfgﬁteQE cﬁﬁéﬁ%l{nﬁhgq is preferred that the

rmaceu
uet tesdgevie nwmdnﬁmsiéred m'ocmmaqmvefdawh,ebwtrtb@rblwaﬂklya@oswg regimen

dosage, accordin
B85 BRRPEC I TBFIREE, B0 € ey on two
cbmgetina days V\stelretwbetlffeﬂ'emirhIWMIygv&mpS consi sting of once
weekl y dosing, tw ce-weekly dosing, biweekly dosing,
tw ce-nonthly dosing and nonthly dosing. Very
A@b&fxﬁﬁﬁbleﬁecﬂd&eddéesraueg rhat be vaﬂhelranmﬁ'erm\?em(ﬂ(WQjmr’hmgeek such

Pref er t he, can er. c
s eh e g EASRECY iy o] 7'l LR Sebating on e
iroRlided eadtnfmasnmfctaeammpoﬁndmm dmesﬂsm andrfdoematientnofoaverage (70Kg)
pr.ost.at.e, nost fer abI ;
bgp)(vglalgt l\@ge Msaﬁ cga %sr fg& the n%r%%?kngén% rﬁﬁrg ac’rtw% ﬁ?m%%unds will
u@ruﬁ\athéleaq@ a0 tosod mg/mweat imgreqaefeeably, 208 wed@famgibiweek, most
nee ere ai,gd. net.hod conprisin [ tQ. ;
SEash PN 2oa 5t REUAGERE ST b7 B A SEER A Gomes. o
o@@éméglﬂﬁssgénd/&elri muttipls doseasegimeni lastohgs ager saveral diayg.  For oral

che e having, a dosi [ Y r h

g]lrp?;ratppe%gy dB?X/ bet émalgxqu;& t%:ﬁeet %a %Sesge%ﬁlttlﬁﬁ dA Qﬁ.pensmn
%oh@m:@ﬁorgrmmo@oosngbf ﬁgnpﬁundrnee unié ekég.dAkematively and preferably

W ce i n ekl
ta%gq)rﬁao%ﬁg \%{I)ggﬁ ry‘g% }11\% a(%p E?%ﬁlgpggl&emr%% géb‘Pé parenteraliy
ddftimstyaie b§rrlf§ﬂ§ﬁd peeiding sirags mgyeelay elbsagebiajes in tiee mge@oo to 800
| S S e r an _endo ent cancer. Mre

%g,eaafh goquggawggrpre r@tﬂy %@?E’d&ﬁ@ﬁﬂ cancer of the

Br east, endomst riumor prostate, nost preferably the

r east an alternative highl referyed dj
B ReEAIOAoRRG i Heerh AL 0a! FBFSas BTG Prcadgbound of the
iRRNEEH id Ed@lrﬂé&é@mtwlcé n@etd/ottmsemnsguadmmryochlendar period. With
con‘prlsm adm ni steri to sa
(6h AV TUATTN 259 1eBt PEcUTerS AmaUrErE BVER Mol Fge o dates of
each month. In the twice- monthly dosing regimen, each unit dosage is generally
administered about every fourteen to sixteen days. A nonlimiting example of a twice-
monthly dosing regimen would entail dosing on or about the first of the month and on or
about the fifteenth, i.e. the midway point, of the month. It is preferred that the unit
dosages are not administered on the same or consecutive days but the twice-monthly
dosing regimen can include a dosing regimen in which the unit dosages are
administered on two consecutive days within a monthly period, or different monthly
periods. The twice-monthly regimen is defined herein as being distinct from, and not
encompassing, the biweekly dosing regimen because the two regimens have a different
periodicity and result in the administration of different numbers of dosages over fong
periods of time. For example, over a one year period, a total of about twenty four
dosages would be administered according to the twice-monthly regimen (because there
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formula as a unit dosage according to a schedul e
havi ng a dosing interval of once weekly dosing.
WA REBADMBNT KI TS In further enbodi ments, the prESEGB2007/000686

invention relates to a kit for conveniently and

effectively carrying out thesgethods in accordance

wWth the present invention. Such kits are especially

a?é“tx{véige feQknddtemBRthk iR s X%r) %érgaéj babotd] ¥ WosUfltnhP s;x dosages
ets or capsul es. referably includes

welleblee a@mlmﬁﬁteddmgb@g tcsmﬁwbwes ly@@ﬁlngrr@gww ébe@aw there are
[ iented in the order of their

aﬂﬁﬁg %@3§%Q§gﬁ§2§§f le of such a kit is a "blister

pack". Blister packs are well known in the packagi ng

A:gﬁﬂﬂﬁﬁéﬁé AR ol l‘g?symlﬁ%e ifh e P‘f}@ﬁj’%nﬁ‘q g 1000 m lt\Nlcemonth

arnmaceutical unit osa or ns. esl
suth a@aﬁoMeWthngijmg/ﬂ\memmreewen from 100 o 0&00 mg/twncemonth

d?H@ﬁ%ﬁﬁgSon I?et 1ﬁ@f‘\/?iJ.Janéchj(t Q@ bf fﬁ@réﬁrﬁ}:ﬁﬁ ? > I L'ié%’u@n %ﬁﬁ?ﬁdﬁaﬁa’uent of

desi he days in ment sc
' eraghu(ng) rbedmaigeé\/lwramsbd dedate ateseios the preferred and more active

c@@é@*%t\}w %@fn %I‘LQ %ﬁg@%o@‘?& o) Slgmﬂ{ceﬁ%nm lﬁmr g%{er%%@rr 200 to 500

enen ar to or
nﬁg/minetnhmtmlrsw ospiersblytfeoral 88 e 50 mr‘twbpsmonth. uﬁ'@d! rmay be given in

Bk B ol D ED AR PR B KRl tating v
savarelptiaysl. e Foalaral axaninbaraﬁcm they fmaprheo fayamiatechind tablets, capsules,
sPﬂﬁ%&%?'s%s?&s% ? %I ?Wﬁﬁ?&@‘ﬁoe@(? m o?i’:Hgﬂ{Hﬁgpde ipCer unit dose.
Aftatnatively madwdprleferablyralthec cqumolmabls c willh yhadr dorrﬁldaﬁed, for parenteral

a%ﬁ#ﬁﬁ%@ﬁ} '§h8ﬁ$§%'&o%hféﬁ“#5'ﬁ¥r é{a%peu Eﬁ‘i’er and providing single
tWieernentblyudiqslageairetestiol the naypel Zﬁfbltn 800 magrmweﬁesaulypﬁ@@it@ 500, more

wn accept abl e aci ds when a conpound
p?f?gram));ﬂqoﬁégé Y contains a basic noiety. Salts nay

al so be fornmed from organi c and i norgani c bases,

r | e [ . .
E{il rﬁ] %Iﬁ?ﬁo&n& lsgri?laér%tr{ﬁ%ﬁaé V\ﬂf’gélnos%g% 89%&8&3&@8#&?%@2&% o Me invention is
admirésterednorcent.ai orse ameadumg:annomihw caleindbr E&i@hd. N@th the monthly
regimen, the doses are preferably given on the same date of each month. In the monthly
dosing regimen, each unit dosage is generally administered about every twenty eight to

thirty fwo days.

Approximate effective dose rates may be in the range from 1 to 1000 mg/month, such as
from 10 to 900 mg/month or even from 100 to 800 mg/month depending on the
individual activities of the compounds in question and for a patient of average (70Kg)
bodyweight. More usual dosage rates for the preferred and more active compounds will
be in the range 200 to 800 mg/month, more preferably, 200 to 500 mg/month, most
preferably from 200 to 250 mg/month. They may be given in single dose regimes, split
dose regimes and/or in multiple dose regimes lasting over several days. For oral
administration they may be formulated in tablets, capsules, solution or suspension
containing from 100 to 500 mg of compound per unit dose. Alternatively and preferably
the compounds will be formulated for parenteral administration in a suitable parenterally
administrable carrier and providing single monthly dosage rates in the range 200 to 800
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The conpounds of the present invention may be useful
in the nethod of treatnent of a cell cycling disorder.

w@goodivesassed in "Ml ecul ar Cell Biology" 3rd BI/GB2007/000686

Lodi sh et al. pages 177-181 different eukaryotic cells
can grow and divide at quite gifferent rates. Yeast
cel I's, for exanple, can divide every 120 mn., and the

&{efe@'ébﬂl ShPRS5Rf mod bidkdrasiy 260 %5250 mghe enbr yoni c
I's of sea urchins and insects take only 1530 min.

because one large pre-existing cell is subdivided.
IHOWEIYSﬁly &B@Fregr&‘}metha%eai%rﬁiBh bvig&d |aS n‘fe%ﬂﬁi for treatmg a
0- 20" hours to doub in nunb sone I cat

%Pfﬁﬁ'@h of| disgase r%ﬁ@'atﬁﬁwthc@ﬂ@ SH'PB%#@#Q N asm%rnrr@k in need thereof
I t I

at i ltﬁ@& cém?ﬂgnﬁla{(dgﬂﬁﬁﬁnﬂygrﬁo %?‘t\alsmﬁpﬁgt‘é Q'gésrwgbé/dtﬂﬁly effective

afBeuNt 0§ awempaEnNd of tha imientiehena upiidosage anchiing toe schedule having

Qubgﬁ ‘ﬁﬂérval%f' érlaatg?ﬁ‘%rnydé‘?] kq5r¥1%HH‘?y Gl Idoélhg”int I‘v¥l' ig%%lected from

must e ready onate equal genetic

the @grHregonsieting of aDa woekly Ieesing, twiceswgeklyy desing, @mkh{cdosmg, twice-

G, deping P Hbrihl oS, Vet PRI e g Sz once weskly

dasing i onshi p bet ween eukaryotic DNA synthesis and cel |

di vi sion has been thoroughly analysed in cul tures of

manmal i an cells that were all capable of growh and
Ia. an sitemativen highivt preserrac enbodiment, thet invierfion opradides a method for

R%%dnﬁntﬁﬁ Lﬁlséwgssg&%%d‘% ﬁﬁécsvepsfe é‘F@'lervEfsqﬁ | RarMA in need
synthesi s, angl IS CcO eed urs berore ceIIa
tbauﬁ0§|seid mﬁth@bicgmprlmhmgachmglat@nog toi said owammal & tpbermaceutically
P%%f\f of %”Qorhg@%eofﬂmé II’\Q/%WIO?’II gé‘;a ?H@td&gh dHc rding o a
oun be % nex?

0 occur ter division an ore t

‘sqbad@le bivina dopimghinteival ofgrestentranydsils Peaferablyt the dosing interval is

. . . | |
Sl Ak RO G oG GBI oy, ot
®s{rigiNtwissrmohtidy dosingharemoathxigsings /ey heefsreblan’aﬂ\egmp)wg interval is
%:)g V&%%K,k ogv\%l The phases between nitoses (GL, S, and

collectively as the interphase. Mny
nondividing cells in tissues (for exanple, all

Iggécﬁsaﬁgr{ﬁtatn‘;é P\ IQ(P]BJ B%Kﬁkds gﬁﬁ%ﬁ%e&??&%ﬁ%&é@ﬂpﬁ‘éyig%% %Séisethod for
te&%mg anadcetron taamrmmltuedeéd dmaredfesaik Methodctan@isihgt adrbieistering to
éé'ﬂi H}ﬁm%? a%f?atrr“?\aceutically effective amount of a compound of the invention as a
unit dosage according to a schedule having a dosing interval of greater than daily.
Preferably, the dosing interval is selected from the group consisting of once weekly
dosing, twice-weekly dosing, biweekly dosing, twice-monthly dosing and monthly dosing.
Very preferably, the dosing interval is once weekly dosing. Preferably, the cancer is
selected from an endocrine dependent cancer. More preferably, the cancer is selected

from cancer of the breast, endometrium or prostate, most preferably the breast.

In an alternative highly preferred embodiment, the invention provides a method for
treating cancer in a mammal in need thereof said method comprising administering to
said mammal a pharmaceutically effective amount of a compound of the invention as a
unit dosage according to a schedule having a dosing interval of greater than daily.
Preferably, the dosing interval is selected from the group consisting of once weekly
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It is possible to identify cells when they are in one

of the three interphase stages of the cell cycle, by
w@200mm9sos | uorescence-acti vated cell sorter (FAOSGEBR@®7/000686

measure their relative DNA content: a cell that is in

GlL (before DNA synthesis) hag2a defined amount x of

DNA; during S (DNA replication) it has between x and
dé ! b ol T8 monthly d

%ﬁn%qm(?}’\ﬂ%’kt o%ss%ang‘yeewq? 2?20 | noan y?rﬁé'r?g mon y dosing.
Varye pepéerably] thesdqsing Iﬁﬁ@@@lpﬁ@@ée WH%chQosytgagBraierably, the cancer is
sélgﬁtﬁﬂﬁm 'eﬂH@&ln@tcfépéRﬁ\érﬁ%Sﬁ tnl\yl‘cﬁgtﬁl cat %@Earber is selected

tosi s. ronnsona and
frpm ganeerefihel braagy eﬂ@@wnpmax@ro%@te, l@hi*td?i@f@&{?é'sth&rbée&%t
yet seen as distinct structures. The nucleolus is the
onl'y nucl ear substructure that is visible under 1ight
nm croscope. qlp oi dfcel | before DNA replication
there are t " ‘Pogyé<§hronosones of each type,
and the cell 'u to be 2n. In &, after DNA
' Tois 4n. There are four copies of
| DNA. Since the sister chronosones
H, | @ot et~separated fromeach other, they are
cald ed sister chromatids. b) Early prophase.
Centrioles, each with a newly fornmed daughter
centriole, begin noving toward opposite poles of the
Irc @l alterhative hinightp swefiesred aembadimertn the itventon ipreddls. a Thethod for
e eq] a S
R e R T Hharhfiaf o A RR0l Kl Bk comprising
adwirdgeseg tcosaid snarompl etpé'drmmltlcadlyseftelc&va: lamorm’soﬁm compound of
ﬂiﬁm cture is conposed of two chromatids hel d together
“hei rcentromeres. Each chromatid contains one of
the two newy replicated daughter {ODNA nolfegul es. The
m crot ubul ar spi ndl e begi ns t o~}
regions just adjacent to the [ whi ch are

noving closer to their p pbndl e fibres
reach frompole to @ole go to chromatids and
attach at ki net oghogse®. () Wt aphase. The chronbsones
nove toward the equgtor of the cell, where they becone

%@gﬂﬁtgri' n the e Qaé grr alﬂ%ldﬁﬁa'ﬁ}’ﬁg: Sél‘%te%tr rzgnc?fegnce weekly

desingmat i ds separ ate i nto i ndependent chronosones.

TREATMENT KITS

In further embodiments, the present invention relates to a kit for conveniently and
effectively carrying out the methods in accordance with the present invention. Such kits
are especially suited for the delivery of solid oral forms such as tablets or capsules.
Such a kit preferably includes a number of unit dosages. Such kits can include a card
having the dosages oriented in the order of their intended use. An example of such a kit
is a “blister pack”. Blister packs are well known in the packaging industry and are widely
used for packaging pharmaceutical unit dosage forms. If desired, a memory aid can be
provided, for example in the form of numbers, letters, or other markings or with a
calendar insert, designating the days in the treatment schedule in which the dosages
can be administered. Alternatively, placebo dosages, or caicium or dietary supplements,
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Each contains a centromere that is |linked by a spindle

fibre to one pole, to which it noves. Thus one copy of
weamh/ogdnonosone i s donated to each daughter cRCT/GB2007/000686

Si mul t aneously, the cell elongates, as do the

pol e-to-pol e spindles. Cytokigwesis begins as the

cl eavage furrow starts to form (f) Tel ophase. New

ﬂﬁéﬁh%ﬁn fs%l'igr% QPHEHﬁ(g?roﬂﬁH%*E@ho Fﬁ%n%'te fl&%@lgls can be included

ronpsomes unc

to prolvisisl akit lbedmre%dmagem takemyevery dapd t he nucl ear

menbrane forns around each daughter nucl eus.

Cytokinesis is nearly conplete, and the spindle
RHABRMAGE IS THSALINE AGCEBTABULECSARTE ot her fibres

depol yneri se. Throughout mitosis the "daughter”

centriole at each pole grows until it is full-Ilength.

Pﬁbrrh@&é@lﬂ&él@%cb@;ﬁaﬂl@@alt@ abh 88 Bfm&RGBmMdrghiie aﬂt’:lhﬂér?éﬂlc acids, for
and new daughter centrio

centlrlol es is co E‘?

SHRTIPlep &C5 i e aPBACa g e HERLC,| FHESHYhAEApg aleic, malonic,
ndhden®hazee, Yadalié, hay&ebmb, | Aydrebrofiid, Ohshble, Wi, sulphuric,
ceII enters t he Gé ase of the cell cyc|

"ﬂﬂt He %@‘éu n TP F[eﬁtélp q‘-e tqepzquplpggmcd toluenesulphonic,

camphesuphesict Bad safildryChfdwnnecdeptabie QXidseRRery 8 comi:)ound of this
process. Deviations from nor nal

ortant cell
'ralggi'?rhgor&%ms B asIom IRty SALEHEY 350 haleres Mamsgieaie gnd inorganic

bh &6y, @ASEAbRNEIKAT mEf géltsr mteeémp@ lso8if, 'hﬂ*ﬂﬂﬁ%/r pctsddluim, when a
i n cancer. Reduced cel| cycling té/(resu t in

caPpeHt ofithisdnvegiien seriaias aU@E'd@fm?'ﬁ compound of the
present invention may provide a neans to treat such
di sorders and conditions. Thus, the conmpound of the
ention may be suitable for use in the
treatnment of cell cycling disorders such as cancers,
|nclud|ng hor mone dePendent and hornone i ndependent
Tha coameueshelene AreRant iysntise mpvae egely inthe resihed ghieatment of a
cEPERAIRY biseryer.and net hods of the invention include, but
are not limted to: Cardiac: sarconma (angi osarconsa,
fi brosarcoma, rhabdonyosarcona, iiposarcona), nyxona,

Als QAR 83EOREMid BRI BidlBgyTE3ra B, tlf‘dd?s‘hoéfaa/ by&&k 177-181 different
br onchogeni c carci noma és quanpus_ cel |

eUkaIY pliceralintan: waw gl divide B quith differant sates atYeast egligefor example,
c&fbilvideasleRP ¢289 Fh'n’f‘om the@r 4 Nid5nd B RARLPLRYSin the embryonic cells

carci noma, bronchi al
of sea urchins and insects take only 1530 min. because one large pre-existing cell is

subdivided. However, most growing plant and animal celis take 10-20 hours to double in
number, and some duplicate at a much slower rate. Many cells in adults, such as nerve
cells and striated muscle cells, do not divide at all; others, like the fibroblasts that assist
in healing wounds, grow on demand but are otherwise quiescent.

Still, every eukaryotic cell that divides must be ready to donate equal genetic material to
two daughter cells. DNA synthesis in eukaryotes does not occur throughout the cell
division cycle but is restricted to a part of it before cell division.

The relationship between eukaryotic DNA synthesis and cell division has been
thoroughly analysed in cultures of mammalian cells that were all capable of growth and
division. In contrast to bacteria, it was found, eukaryotic cells spend only a part of their
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adenoma, sarcoma, |ynphoma, chondromat ous hamartona,
nmesot hel i oma; Gastroi ntestinal: esophagus (squanous

w@edo/0esn£i nome, adenocar ci nona, | ei omyosar conBCT/GB2007/000686

| ynphoma), stomach (carcinoma, |ynphong,
| ei omyosarcoma), pancreas (duetal adenocarci nomg,
i nsul i noma, gl ucagononma, gastrinonma, carcinoid tunors,

tVrlepmﬂH)lA syAtksis bavet ig Mﬁﬁl@@@”@uf@ﬁ@fcr& uérpdmaﬁn (mitosis). Thus a

i,hoi d tunor ar pos S
SRB i GRS T55 X AEReS 8RO ReorT bol R ity gap was found
t@@@@]r a@t@ﬂén@mrﬁd%me tha! hékt&buﬁdj 6NDNA, syMth'eb@USI' his analysis led to
adeno ﬁ?’ttt[a | ei omyoma) calon, colorecta

theeeng usw@et Y9HG ?eﬁwc'e@oaﬂ%ty O(éa%%'éﬁfle} RAeg, a G1 phase
(Mé'ﬂff%tsgab)l Re 9 W&;@M@ﬁ) PRBse, d GFBHQé‘Qa(thé S&HeRA1 gib), and back to

“5) adder and urethra (squanpus _cell carcl nona

r ang$ tANGRES b@B’I’?e“caT'teF%ﬁﬁh Sd e cGelc PRROKRPWN (R¥estively as the
itageaesar ci nona, sarcomn), testis (semnonam, teratons,
enbryonal carcinoma, teratocarcinoma, choriocarcinoma,
sarcorm interstitial cell carcinoma, fibrom,

chlﬁdﬂnﬁ@@é@(ﬂr eWARPR, alll PRIEBeAt fHrYSksts) suspend the
at oma_( hepat ocel | ul ar_car ci nona),

C&ﬂgﬁgﬁ@m&eﬁ? ENF 1 Pripici9R A IsYBheRiE:, SushgTasting cenlia are said to have

cRERPHOA Bhd LeIRdycRAPAGH Be iMBRREBHtEER, Bone: osteogenic
sarcoma (osteosarcoma), fibrosarcona, nali gnant

fibrous histiocytoma, chondrosarcoma, Ew ng's sarcomma,

Itr@'dogﬂﬁlﬁtto 1&%@%5 Whehitgey éﬂ@ lﬁ ht of %’4&9\?@9 rnté?Hi"nééngtﬁ‘ges of the

rrle oma, nalignant giant cell tunor chord
8

12220 mvmngo@rﬂuqrégqeé@eactwat% pﬂb%@feé%%%);@smea%ﬁ thy relative
DNIOBSHSBa ceNPRAiaR R SbIBR: DNR%?QHQWS‘ DESRA amount x of DNA;

osteqi d osteoma and gi ant cel unors; Nervous system
dyring S (P @pfieationk ﬁd}@g.hﬁﬁwew and Rsnand whet Wdaa(or M), it has 2x of

DM ei n<">s def ormans), neninges (neningi oma,
meni ngi osarcoma, gliomatosis), brain (astrocytoma,
medul | obl ast oma, glioma, ependynoma, gern nonma

ThRisBRAk Q)Fﬁ'lltOSlg lah@ l%&/t%filh%@lrf% Shifar &y arp as follows

ol i godendr ogl i oma, “ schwannona, reti nobl ast omma,
congeni tal tunors), spinal cord neurofibrong,

(AR HPh LR, TﬂE'@ﬁ@tagé%fcﬂ%has@/lﬁﬁﬁé&&g C&Jecedgsefh\ésbegmnmg of

(endonetrial carcinoma), cervix (cervi c carcin
npiosist uRbiomesoyiat ANAI 8 Ibash dpplicaiagr prd bewiam @rptem during the S

phase, but chromosomes are not yet seen as distinct structures. The nucleolus is the
only nuclear substructure that is visible under light microscope. In a diploid cell before
DNA replication there are two morphologic chromosomes of each type, and the cell is
said to be 2n. In G, after DNA replicaﬁon, the cell is 4n. There are four copies of each
chromosomal DNA. Since the sister chromosomes have not yet separated from each
other, they are called sister chromatids.

b) Early prophase. Centrioles, each with a newly formed daughter centriole, begin
moving toward opposite poles of the cell; the chromosomes can be seen as long
threads. The nuclear membrane begins to disaggregate into small vesicles.

(c) Middle and late prophase. Chromosome condensation is completed; each visible
chromosome structure is composed of two chromatids held together at their
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carci noma [ serous cystadenocarci noma, nuci nous
cyst adenocar ci noma, uncl assified carcinong],

w@e@nuyssa-t hecal cell tunors, Sertoli-Leydi g BE/GB2007/000686

tunors, dysgerm noma, nmalignant teratoma), vulva
(squanous cell carcinoma, int3sepithelial carcinoma,
adenocar ci noma, fibrosarcoma, nelanoma), vagina (clear

o@ﬁ’:rbm@ﬁUSCl mmechrémumfrema.ﬁgldnewtﬁé mrﬁew@q{ebmltéa daughter DNA
r habdomyosar coma), fall opian

|
elBSAR T 6 MG DU IPDS BESBe t aSAE (Tapbiiel @oPes sk pacent to

tﬁ@@@ﬁtﬁol@@dwﬁiblﬁ @ﬂé ﬁfﬂovméfdl’ds%r ky ﬂ%ﬂ%l@sﬁ SEmE PRI flores reach from
rronlc qr;ggoctlc | eukem a, nyeloproliferative

SstoRois Mo, P9 i erompiitsornd at#ﬁ‘ihla@)!ﬂ@}ﬂcﬁ%@ﬁc syndr one) ,
Hodgki n' s di sease, non-Hodgkin's |ynphorma [ nmalignant
(!g%/lrrph ma] ; Ski_n: malignant nel anona, basal cell

r ciMRiAR 1as§q JARDTOrBRIaMasNeYS inward ier gspiatorsof dhg exfrmhere they
bERORE aflyrs iAd é‘qd’é‘?&lal plah®OTRe SR icAMSatids have not yet separated.
der mat of i broma, kel oi ds, psoriasis; and Adr enal
gI ands: neurobl ast oma. Thus the term "cancerous cell"

prAG\‘éPF‘ﬁéia hesee b snét@P E%%tlés S%érai@ﬂﬁt’o' lﬁé ng¥nt3c9‘1Yomosomes

one of the aboveidentif condi ti ons.
Ract opiRsuAFesiromgee B\aésﬁehmkqdnmem mwlerrﬂyrao@ gm‘s tPQlﬂ do which it

m&Ves! Neahbs esHeTBAbY ‘?Jff é‘ééﬂca{rém%g&ﬁea@ MrAsd 16U daughter cell.

ovari an cancer, endonetrial cancer, sarconas,

Sharianeeusly. e sst sloagatercas do fimeslede-pelecpindies. cExiokinasis begins
RUREEIeaPIdeufrbat S 1o kdin@ Preferred enbodi ment, the
conpounds of the present invention are useful in the
treatment of endocrine dependent cancers. Preferred
@ndoatidipadePENfiBR! HERBRIEs AFGmP! §@8hd C#E Chaughter nuclei; the
endonetrial cancer, prostate cancer and ovari an
chemeesemesdincaibard bensmeclgss distinct.dbe nuelgelus hgcames visible again, and
thé‘Wu@le@%é‘rWéﬁg fMVSthﬁSI A/ éjgﬂferr%%‘éls pbﬁ{ogfngggyis nearly
wherein cell cycling 1s prevented and/ or arres
conplelg p?é\étth% éﬂ"ﬂdléyﬁtﬁapﬁ@@rﬁrﬁy thremioneibbilesand atiieofibres depolymerise.
mF&}Qﬂebﬁﬂrtﬁélgfr@“d%DérﬁéP %%nfrialet &eea%%'\ﬂb Qr%%vs ity RACfuil-length. At

aspect ce e ltrreversi
t%{ﬁmaé"ﬁ thﬁhﬁtmlrp@twranﬂ/eeﬁh i r’fégt@ﬂgmqbr@h@lom 38 mplete\d and new

dss{;meﬁy tﬂ,cg&s dtvﬁ be'deR¥Efic Qlnh nﬁslﬁmgr ARGL O

este e term irreversi ven ed and/ or
i nhi bited and/or arrested" it is meant after

@ppl 'I&?Fp‘h?é‘e ngag ﬁpou&ﬂagﬁﬂf of QfoHHERE He LAVERL e @ bhase of

enova C
the cell cycle and proceeds again around the cycle.

It will be appreciated that cell cycling is an extremely important cell process. Deviations
from normal cell cycling can resuit in a number of medical disorders. Increased and/or
unrestricted cell cycling may result in cancer. Reduced cell cycling may result in
degenerative conditions. Use of the compound of the present invention may provide a

means to treat such disorders and conditions.

Thus, the compound of the present invention may be suitable for use in the treatment of
cell cycling disorders such as cancers, including hormone dependent and hormone

independent cancers.
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effects of the conmpound, nanely prevention and/or

i nhibition and/or arrest of cell cycling, are stil
wob®enysd e. Mre particularly by the term PCT/GB2007/000686

"irreversibly prevented and/or inhibited and/or

arrested" it is neant that whpn assayed in accordance

with the cell cycling assay protocol presented herein,

ek H éﬁpg@"ﬂe‘%’té%i B?qﬁﬁ%%lp%hnﬂg‘tﬁl‘nﬁﬁ:%ltlﬁﬁ@‘@nldeﬁ?thods of the

growt h a t age ocdl han cont
ivgintien Il’DblﬂaJ thu mnpwr@tqdrtot @ardiacas@’c@meémmr@@naawbrosarcoma

rﬁé}&b%m;fogﬁr gﬁqgse@foséaa&%a | B! Hw%ﬁd&ﬂmém‘#l?ro% Cllpoma and
cause i n ition of growth oéstrogen’ r ece
teratima; vieungERFNcARGErHR oae@mma/ésqbamoys meélasmdlffanwmted small cell,

Lff'n‘alﬁle!sa'itigte\ﬁilérrg? c@f, aFHe?%SQEiBQ%a?%e%ﬁar (%ha\ BIEH %a?ﬂ?&n‘?&, bronchial
arresting cefl cycling; an cause 'regressi
atienorngo- reatdopia, urbvmpbnmag - idr@ndmha’awﬂmmrﬂammars mesothelioma;

éélttr@fﬁtt s‘%ﬂélmal gs hﬁggs no s%}?? bt o%l ed ?FFIﬁgl‘# or adenrc])carcmoma

reve and/ or arres cyc1
I@amymarcmma s,lyramdnm) astbmanhv(wcibgmwp,r dyraplomay alaldy‘rwosarcoma)

SRR (e AR I8t YA e Baronos
tmnor(sedippma)stsmgaél HowdCladenbcarainbmaa tyowhomel bwcmoei tereds darposi's °

SR, SN SHERELrd PABREY iyt woe bove
(adenocamioota, 3@Glaroaddnoed, vitles adesgmayr bamarécanadlemnyoma) colon,
SN B Bl Ra S i RIS E Sl
[cepireblastomgal, lylmpﬁ@ﬂav\ﬁwhemfaa,rtgmdemfandemthrm(mamropll Barcmoma
A8l oAl By, b oedp o B s i b, sarcoma
testisasemimond, temtdnsa,f embrgofel deycipema,oigratpdancibdraa Céhoriocarcinoma,
s%?clohsa,arn‘t?ergtﬁi'a?ec%ﬂegar%ﬁwo%age’rrib%ﬁﬂg, Qfrbroadenoma, adenomatoid tumors,
lipoma); Liver: hepatoma (hepatocellular carcinoma), cholangiocarcinoma,
hepatoblastoma, angiosarcoma, hepatocellular adenoma, hemangioma; Bone:
osteogenic sarcoma (osteosarcoma), fibrosarcoma, malignant fibrous histiocytoma,
chondrosarcoma, Ewing's sarcoma, malignant lymphoma (reticulum cell sarcoma),
multiple myeloma, malignant giant cell tumor chordoma, osteochronfroma
(osteocartilaginous exostoses), benign chondroma, chondroblastoma,
chondromyxofibroma, osteoid osteoma and giant cell tumors; Nervous system: skull
(osteoma, hemangioma, granuloma, xanthoma, ostein<'>s deformans), meninges
(meningioma, meningiosarcoma, gliomatosis), brain (astrocytoma, medulloblastoma,
glioma, ependymoma, germinoma [binealoma], glioblastoma  muiltiform,
oligodendroglioma, schwannoma, retinoblastoma, congenital tumors), spinal cord
neurofibroma, meningioma, glioma, sarcoma); Gynecological: uterus (endometrial
carcinoma), cervix (cervical carcinoma, pre-tumor cervical dysplasia), ovaries (ovarian
carcinoma [serous cystadenocarcinoma, mucinous cystadenocarcinoma, unclassified
carcinoma], granulosa-thecal cell tumors, Sertoli-Leydig cell tumors, dysgerminoma,
malignant teratoma), wvulva (squamous cell carcinoma, intraepithelial carcinoma,
adenocarcinoma, fibrosarcoma, melanoma), vagina (clear cell carcinoma, squamous cell
carcinoma, botryoid sarcoma (embryonal rhabdomyosarcoma), fallopian tubes
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104 cells/well. No further treatnents are added. Cells
are allowed to continue to grow for a further 6 days

w0 poovhe93ps esence of growth nmedium At the end PET/GBR®7/000686

period cell nunbers are again counted. ASSAY FOR
DETERM NI NG DH ACTI VI TY USI NG7TCANCER CELLS (PROTOCOL 6
Conversion of oestrone to oestradiol (E1 E2, E2DH Type

(éércﬁaﬂa})eﬂern?éid)l%lct %l&&ﬁtq'l%ﬁ)l& Beukenfial [acﬁ%ﬂa’ pél"\r&ﬂl%] acute

was neasured in intact ce nonol ayers of

IforoBlasia llewamias cheamice fyrerhiocytic é%tﬂf@mla,vmy?lopc@fqr%ﬂve diseases,
nVitiste CleyEIHﬁﬁd MPeIB&)%?Sa%tlé‘néy}Hdrérﬂé}’ M@ﬂ%n‘%} &Q{ése non-Hodgkin's

confl uent.

harRoma é‘“é'éﬁmmf ihaphontali ﬁblnab@%\swt( BeianPER) besal csll carcinoma,
saﬁﬁﬁ&fﬂs‘:€elPEar¥ﬁ5h19iJF(an%§Fs %MH”Q@E@% A i 5||?oumta, angioma,

of medi um Substrate was al so added
dgenatefibiama; Kelgieat @@ﬂ.aﬁISpmchAd@lnakwamgl)eurohfasmma Thus, the term
n | 1l | O

éé’h‘ég?ﬁ& ¢l %%VT#EQ']&S%EEGL%E%%S&%I b Jﬂfgteu% grgyt Etﬁeu fggghe above
ideptified mn@glomac- E2 or 14C-El (~5000 cpm) and 50mg E2 or

E1l respectively. Steroids were extracted fromthe

aqueous nmediumwi th diethyl ether (4m ). The ether

I Beldiiondbe gemaninstofi the Pressphinyeestionubay bafsuiéable ferdhe trgatment of
céﬁt?erélqétﬁﬂu%spgl"é%gt idansd! | 8lahigh beé(]'\cgl' Oghéjﬁn&ﬁélh%gﬁéer sarcomas,
m xt ure. her was évapor at e ness un
nﬁlar@ams@progta‘te Q@HC@OGEHCFBE‘QC Fadedats. vaad omewglld/wours a

smal | vol une of diethyl ether and applied to TLC

pl ates containing a fluorescent indicator. E 1 and E2
Irw\@r@re@érpdrqnl@wmgntm@ g@hn@rwsmfahhwremtetraeetlc(mam useful in the

[

tr%% tﬁ%ncﬁ;&?nb& 38 eﬁﬁ B%LO%FSD ?gl;ézerger rd%\e)]fﬁ%u% ?ﬁt cAfcers are
bmteﬁarwr |anghmetrmh@anmr, lpeqstategaom and royaran camer and

placed in scintillation vials containing nmethanol

(0.5mM) to elute the product. The anobunt of 3H product
Fooraonie applicelions| celk cydiogER inbiitedr antl/ofke peeveatedubad/ed arrested,

I T t

PR ah el oo cy oI RENETE: Staior e 1N off aspect gof cvoing
nfayrbet inkibitechdra/onpreveited alhqh{oeafcéstéd the CoANGERe. In one aspect cell

cycling may be irreversibly prevented and/or inhibited and/or arrested, preferably wherein
cell cycling is irreversibly prevented and/or arrested.

By the term “irreversibly prevented and/or inhibited and/or arrested” it is meant after
application of a compound of the present invention, on removal of the compound the
effects of the compound, namely prevention and/or inhibition and/or arrest of cell cycling,

. are still observable. More particularly by the term “irreversibly prevented and/or inhibited

and/or arrested” it is meant that when assayed in accordance with the cell cycling assay
protocol presented herein, cells treated with a compound of interest show less growth after
Stage 2 of the protocol | than control cells. Details on this protocol are presented below. -

Thus, the present invention provides compounds which: cause inhibition of growth of
oestrogen receptor positive (ER+) and ER negative (ER-) breast cancer cells in vitro by
preventing and/or inhibiting and/or arresting cell cycling; and/or cause regression of
nitroso-methyl urea (NMU)-induced mammary tumours in intact animals (i.e. not



10

15

20

25

30

35

As indicated, the conpounds of the present invention

may be useful in the treatnent of a cell cycling
waele@ongsns A particular cell cycling di sorder PGI/GB2007/000686

cancer. Cancer renmains a major cause of nortality in

nost Western countries. Cances8 t herapi es devel oped so

far have included bl ocking the action or synthesis of

oQQﬁéEPcﬂﬁéec‘ao anBIF Yrdvehh 8n @b OMhRt andfb‘? raﬁ%@lecéile@%mbem cancer cells;

tunour s wever, nore aggressive chenotherap ?/

apgdior apt lny/n@,ﬁm @e\é@tlﬂ@ gng/geinhibiling gafler aresting cell cycling and/or act as

QIR fyBRRendent tunours. Hence, the devel opment of

a pharrraceutlcal for anti-cancer treatnent of hornone

dependent and/ or hornone i ndependent tunours, yet

I acking some or all ofcghevddRef A€sAy associated with
chenot her apy, woul d represent or therapeutic
advance. It is known thafﬂi@gﬁk_‘@éés under go a nunber
P?BcJHKJPe’ oxyl ati on and conjugation reactions after their
synthesis. Until recently it was thought that such
Stegacti ons were part of a netabolic process that
ultimately rendered oestrogens water sol uble and

enhanced their elimnation fromthe body. It is now
MG -ddieast iranceyoreds lryel pesdedriaioabultiiwaliscultaregplates taj d dengity of 105
a {

R Gy e IRt 15t i ey R et 36 £@Eent when they
aﬂhﬁeaedpséwbaetlons that oestrogens have in the body.
Wrkers have investigated the formation of 2- and
16- hydr oxyl at ed oestrogens in relation to conditions
Qdnirol -ana fseatmigst ri sk of breast cancer. There is now

i ch increase 2-hydroxyl ase
act&ﬁﬂgéfégg%gi cf @m@hmnth a reduced cancer ri sk,
whil e those increasing 16al pha-hydroxyl ation may

C her,, i e i,n
e 8 carB ot ¥ ol [y SRRk FAGHRT e ARG e L WRhetRnes o
m&dnum/lCﬁlaﬁeby?; tays. ghtdhe egd obthys péricalied eotbersatre counted using a
c’zor%'ﬂ%t X8 tradl ol is an endogenous netabolite wth
Wtotle ‘properties. 2-MeCE2 is forned from

2- hydroxy oestradi ol (2-OHE2) by catechol oestrogen
ééEt h%(I transferase, an enzyne that is wdely

% 7ibut ed t hr oughout the body. Wrkers have shown
that in vivo 2-MeCOE2 inhibits the growth of tum)urs

A?%I{ ﬁ'%%gngggéqtygﬁ%{?% 2 g%SenF |Rp|8tnh%§g£5I ceﬂs are re- seeded at a density of

10* cells/well. No further treatments are added. Cells are allowed to continue to grow

for a further 6 days in the presence of growth medium. At the end of this period cell

numbers are again counted.

ASSAY FOR DETERMINING DH ACTIVITY USING CANCER CELLS
(PROTOCOL 6)

Conversion of oestrone to oestradiol (E1 > E2, E2DH Type ) and oestradiol to oestrone
(E2 = E1, E2DH Type ll) was measured in intact cell monolayers of T47D and MDA-
MB-231 breast cancer cells respectively. Cells were cultured in flasks until they were
80-90% confluent. °H-E1 or *H-E2 (Bpmol, ~00 Ci/mmol) were added to each flask in

the absence (control) or presence of various test compounds (10uM) in 2.5ml of
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oestrogen receptor negative (ER-) breast cancer cells.
It also inhibits endothelial cell proliferation and

worR@raviden, and in vitro angi ogenesis. |t was BCUG82G024i00686

that the ability of 2-MeOE2 to inhibit tunmour growh
in vivo may be due to its abijdty to inhibit
t unouri nduced angi ogenesi s rather than direct
meturhi tSubstrate Wae dMOhdder)r @t figsksokithduiRells a6d liscubafed in parallel
aechiml sm by which 2-MeOE2 exerts its potent
m togenic and anti-angiogenic effects is sti 11
bei ng el ucidated. There is evidence that at high
concentrations it can inhibit mcrotubule

AT yrrsPRton SR D aelts 195 SAMiR Ak MiAfi gslls ger 8k at 37°C, 2mi of the
el s RIBA Etdte@gtubes Eb&’ﬁéﬁhin@ 14@@@9&t‘*‘d-51'105@0@épm)aénd 50ug E2

concentrations that block mtosis, tubulin fil
of k1Jesnestivily. e Sieseids waredew@cwéi ferap 18y 2R8ISOy mesutm wéh drethyl ether
AaNe BR étﬂ@ﬁ%hé‘s@' w@ﬁ@éﬁﬁkéﬂgﬁ‘lté Qepdrate t§5§§ ﬁ%rt ﬁéez‘irg’(@lle aqueous
tr eat nent possi bl e, therefore, at

Phagf {gsalifparkas @g@@emhqapb@wuran dThsvethprwas peaparated to dryness

URAEICE irb AR RN ataroh@oc_ﬁﬂe%éléu Wa%t lohVeliiRg small ¥olume of diethyl
m crot ubul e dynam cs. Wile entificati

sthegandoapplied todlG nléieépgpnfaﬂwn@aenﬂ@rewm mmtt@ aR1 and E2 were
sé;’ﬁ}ﬁféda!ﬂl TIEE RAG DS 288045 $@JP 'v}v?t yl'h@ oQi'Ela1|1 |oﬁ the product from

adm ni st’er ed oestrogens Is poo

egpftl éncybation: Baski was metkedoin e TG ipfaje talft@r rnsaahss’tlorpa@:br v light.
'I‘hgrrﬁé'l@(gd tr@&oﬁé WEF CL'ﬂSOLEaJnH ﬂgcé'ﬂh(neﬁﬁﬂ rp\ylglgr%g?mﬁé’ methanol

devel op a Steroi at ase I bl reas

(@ambelp aluferthpprodystt MHR@NBUDt of (i tRseauct farmprTRd WaE1 or “C-E2

réé&@ﬁe’df We %ﬁlcalafé‘at Sfidr Q&r‘é}lll‘éﬁoﬁ' g:Scﬂjdrﬁ&y edTHenQH%hﬁto'bf product
nexpecte ly E proved to possess pot
Mr\wmrr@ciﬁddgemm:@xrquaas gn@fcalthemwnb@rrqi igelts in each flask.
activity in rats being a 100-tinmes higher than that of
oestradiol. Its enhanced oestrogenicity is thought to

fromits absorption by red blood cells (rbcs)
which protects it frominactivation during its passage
through the liver and which act as a reservoir for its

Asirdicated, dbs eohpeunds off &emig@mwahtm Ay be meefulnrierveatment of a
i t d and
o B RS O e e Y B Dhamat .

Wil e this conpound was eqU| potent with EMATE as a

C%E@é%%aﬁfélaomyfo?véuébrq? npdrfaﬁ{y n]ic%sﬁ@\fes?eq‘x %an}ﬂ ? (t)%ncer therapies

oestrogeni cit conpoun
devaleratk sd fardvave anclysiedviletkingatheeantion fooisyithesis of hormones to inhibit

the growth of hormone-dependent tumours. However, more aggressive chemotherapy

is currently employed for the treatment of hormone-independent tumours.

Hence, the development of a pharmaceutical for anti-cancer treatment of hormone
dependent and/or hormone independent tumours, yet lacking some or all of the side-
effects associated with chemotherapy, would represent a major therapeutic advance.

It is known that oestrogens undergo a number of hydroxylation and conjugation
reactions after their synthesis. Until recently it was thought that such reactions were part
of a metabolic process that ultimately rendered oestrogens water soluble and enhanced
their elimination from the body. It is now evident that some hydroxy metabolites (e.g. 2-
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treatnment of cancers and, especially, breast cancer.
In addition or in the alternative the conpound of the

w@e@3em3od nventi on may be useful in the bl ockiPgr/GB2007/000686

growm h of cancers including | eukaem as and solid
tunmours such as breast, endomgdrium prostate, ovary
and pancreatic tumurs. THERAPY CONCERNI NG OESTROGEN

Merd@! amy e1sbipab- h%@rs%g¥ Ohnd %nﬁ@é‘ﬂ%u es. 0%e§t%ep§9§ﬁél5 E1S) are

i nvention may in the control of oestrog

imppeany in Hefteﬁ@n@sewme qfﬁh%ﬁmwe& aalinSﬁhatmﬂr@@ensﬂwg in the body.

sone of the conpounds may be useful as providing a

means of fertility control - such as an oral _

\Verersabape i investigaipd t the piormatioso pf)t3-oanch 1 6thygdeaxylated oestrogens in

rélah@rﬁ R bM@iohs ﬂ'lEtealfé?rfﬁé’ gl o@%é&t Randd?. t'hfer% ‘i’s{ ﬁ?é\ﬁfev%nce that

i nplant or as a Thus, the conpounds

faptasesiich inperase hw'ﬁ‘i)()'k?ée @§BY"(¥I arprasgeaiated wifhreoiediuprd cancer risk,
VARIBinbd e MiserRRHRC | GISHE-My dr rrﬁ?}‘? '%Hhér\'beaﬂg fdkOSF Beast cancer.

in the alternative the co e present
Ruithen inteyasiniaythe dialegial rolp mftqeéﬁ@getgmwtﬁalhas been stimulated by

tRORbihG rb%d}qe I’f] é’%ﬁiﬂeﬁb@ rﬂl’ééotoz %ﬁﬁﬁg?@sﬁ%@loﬂ§ dn Vgntngenous metabolite

oest r ogen resen
W"ﬁ\/@ﬁ'tm@@ﬂ%?!)%ﬂ%% M Is| ferragd ﬁ'p Vdfgxmmsmdwﬂ (2-OHE2) by

| a
St oty SN PR s
th¢gedsome of the conpounds of the present invention

may be useful in the treatnment of neurodenerative

di seases, and simlar conditions.By way of exanple, it
Werkgest haspeshownathalsny/ivn BiMaQE? ihikis the greeh df timoursearising from

tﬁé‘ hs’l‘)%ﬁ%ﬂa&d?ﬁ}@&ﬁﬁyoff WidE '/Qnsa%% At 'Bﬁﬁt ﬁneFaHt)Fn%r bPMDA-MB-435

fromi nesses such as amesl a .
osstreganneaceptorinsgatiye, (E&o) brepsi garw@m@aua alt qisoemmuts endothelial cell

p‘ﬁﬂﬁ&%ftéﬁaan A aﬁcfna‘alﬂ@m ﬁn&*ﬁ@@@%ir?es qu\;v%§s§§é§{étd'tﬁat the ability of

vascu I a and post
% MﬁDEQanlhblbkt)ttlFme @@Wﬁ“eekl/nvrg maymbeyduentoaite abilityt to imkibit tumour-

ificBE 'ah%\SSeﬁé%%t rgﬁ%gﬁ}aﬂfdlrregﬁ?ﬁ?ﬁmﬂ WPHR ik 3B AR cells.

i nvent

The mechanism by which 2-MeOE2 exerts its potent anti-mitogenic and anti-angiogenic
effects is still being elucidated. There is evidence that at high concentrations it can
inhibit microtubule polymerisation and act as a weak inhibitor of colchicine binding to
tubulin. Recently, however, at concentrations that block mitosis, tubulin filaments in cells
were not found to be depolymerised but to have an identical morphology to that seen
after taxol treatment. It is possible, therefore, that like taxol, a drug that is used for
breast and ovarian breast cancer therapy, 2-MeOE2 acts by stabilising microtubule
dynamics.

While the identification of 2-MeOE2 as a new therapy for cancer represents an important
advance, the bioavailability of orally administered oestrogens is poor. Furthermore, they
can undergo extensive metabolism during their first pass through the liver. As part of a
research programme to develop a steroid sulphatase inhibitor for breast cancer therapy,
oestrone-3-O-sulphamate (EMATE) was identified as a potent active site-directed
inhibitor.  Unexpectedly, EMATE proved to possess potent oestrogenic properties with
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implications. By way of exanple, it is believed that
the presence of STS inhibitors within the macrophage
wW@ro0oMYmBn4 ant i gen presenting cells may | ead t oP@EI/GB2007/000686
decreased ability of sensitised T cells to nount a THL
(high IL-2, 1FNg | ow I L-4) response. The nor nmal
regul atory influence of other steroids such as
R b AR R EMGF 0 BEEHRA Wt pf oestradiol. ts
efbapeadreestregenicity ip thosight tojraswhirerm tsrapgorplion S red bippd cells (rbcs)
Wﬁi&@ﬁrbf&ts'(jf‘frblﬁmﬁﬁt%n%ﬂﬁé ts ?E&@e%&ﬂgﬁﬁwe"l%%ﬁd WHEh act as a
associ ated wth any one or nore of: autOi munity,
resgiveidion s slow relrasepios a nrelenged perpdafitims. tA Bumbgipa Arring modified
a%ﬁl%tgbé WePeb%rﬁﬁ'esjs%M%n%I% ehyﬁﬁﬁdﬁgyi-nﬁfﬂ%%g $frone-3-O-sulphamate.
mul 1 pl e sclerosis, nmyasthenia gravis, thyrorditis,
Whitec this eergpourdcwasefivipotent with ﬁl\g%E @sch atesoid isglphsiase inhibitor, it
vl v Hask eRichly psoriasis and contact dermatitis;
graft versus Host disease; eczema; asthma and organ
rejection follow ng transplantati on. By way of
Lo : g ¢ nhi Bi Lo
REXFRRR it 18 KD b 1L piapnt PREMACERIRY 2 means for the
treatmeni of saraess &y, eapgaialiynkreasicyapeern nf | ammat ory
responses. The conpounds of the present invention may
be useful in the manufacture of a medi canent for
In @ddition nyinathe attdmgtiveothe apmpavindrof theopresentkieventibr otay be useful in
tglﬂ%klﬁgﬁﬁép rgvﬁht of éal%ferc‘so Hntcﬂjdﬂ? =) §érﬁitagoiqmdt Qﬂlﬁ ﬁjnﬁ)urs such as
conpound/ conposition of the présent 1nvention nmay have
hoedstrendometrivam torostate caMary and parwréaieumpans. exanpl e, t he
conpound or conposition of the present invention may
in the treatment of the disorders listed in
b X OPNCERNING QESITROGBENti on, or in the
alternative, the conpound or conposition of the
present invention may be useful in the treatnent of
Wa detiévecthdesamé iof thedcanmpoida-of 10 p&d8ent ifmntioasmayolbe useful in the

LB S581rgBa o 1AL DL oo RYLAERS. OAREECome of he

compounds may be useful as providing a means of fertility control — such as an oral

contraceptive tablet, pill, solution or lozenge. Alternatively, the compound could be in

the form of an implant or as a patch.

Thus, the compounds of the present invention may be useful in treating hormonal

conditions associated with oestrogen.

In addition or in the alternative the compound of the present invention may be useful in
treating hormonal conditions in addition to those associated with oestrogen. Hence, the
compound of the present invention may also be capable of affecting hormonal activity
and may also be capable of affecting an immune response.

NEURODEGENERATIVE DISEASES

We believe that some of the compounds of the present invention may be useful in the

treatment of neurodenerative diseases, and similar conditions.
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di sease, dermatol ogi cal disorders, fever,
cardi ovascul ar effects, haenorrhage, coagul ati on and

w@euwreIphase response, cachexia, anorexia, acurP€&r/GB2007/000686

infection, HV infection, shock states,

graft-versus-host reactions, @utoi mune di sease,

reperfusion injury, nmeningitis, mgraine and

aspi ri n-dependent anti-thronbosis; tunmour grow h,

I nvasi on and spread, angi ogenesi s, netastases,. .
Byayayy plagmamplss di is bslievied trmnsgrg% ihibitprsenaiabe esefukindie enhancing the
ﬁé‘ﬁ@@r@hcﬂoﬁcé‘iaﬁé'ﬂreﬂts bﬁffelﬁﬁgrﬂ'&n W RELesdL8@P8E amnesia, head injuries,

ostedarthritis, eumatol d arthritrs, osteoporosis,
Adgeimers figeasieplepilepiic cdapandia, peaseoigegernentiss ipoat traumatic dementia,
Bhid aLRAfiS @E&?S&%ﬁtﬁeéﬁbsgbgfs‘?@ké dePlenB& @r individuals otherwise
vasculitis, Cohn's disease and ulcerative colitis;
sgeking memary erhangemejitvi tis; psoriasis, atopic
dermatitis, chronic ulcers, epidernolysis bullosa;
corneal ulceration, retinopathy and surgical wound
Rdhling; rhinitis, allergic conjunctivitis, eczens,
anaphyl axi s; restenosis, congestive heart failure,
endonetriosis, atherosclerosis or endosclerosis. In
Ve dvetieventhaiosorne of the cemperinds pi/tbe present svpoliondmey be useful in TH1
ir‘ﬁEﬁE&‘Bﬁﬁé.i on of the present invention nmay be useful in
the treatnment of disorders listed in WO A-98/07859.
For ease of reference, part of that list is now
E‘F};%Pdgfdexﬂﬁl ,kﬁtn§ BARVES that the presence of STS inhibitors within the
roliferation/difrerentration activity,
mantophegeppr etearantigen i presentivgi calls amay dead o ta/ desregsed ability of
£ or. ti . | ChERCY o | o
e HeaE oo (b FRIRE o Phr G2, R 18 1Py PGEe8" The norml
reguiatione yinkuegcewoh ; othere sternigls c suder amrngluengarticaids o wenigdn éherefore
pqlé eases, and to prevent transplant rejection or
I nduce tumour imunity); regul ation of haematopoi esi s,
e.g. treatnment of nyeloid or |ynphoid diseases;
IRE ?\51'69{%8%!6&1 one, cartilage, tendon, |iganent
'a'rTg&@E'rve—hwue—e—g for healing wounds, treatnent
of burns, ulcers and periodontal disease and
r ORNg 4N C i ,
WS HeRERERTRHICH 1l RaPbodrR HusBAret Sl Brtbn may be useful i
tfeating inflagmataeryexnditions € /subke as kdonditions asspciatedywite agy one or more
0 i lsir Cifi I ites. of injury .
oy =y, HoRRET I Sl ERRpiskD aRpIRS e 1 Ut diabetes
systemid lLpeergthefmatosus, aatliiplg sblamsisp mybastheraa drasisy tlyeiditis, vasculitis,

uz({%%c&g %bﬁg&gﬁ ;&réhngsf é ié%é.ss {sl&é?fsg%{e?sﬁ%ép ggtfr!aalgig; a%%rgokfcact dermatitis;

gnaftiversusoicst difeasepeczeptaabsihinarandorgan rejection following transplantation.

.By way of 'example, it is believed that STS inhibitors may prevent the normal

physiological effect of DHEA or related steroids on immune and/or inflammatory

responses.

The compounds of the present invention may be useful in the manufacture of a
medicament for revealing an endogenous glucocorticoid-like effect.

OTHER THERAPIES
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behavi our; as anal gesics; treating specific deficiency
di sorders; in treatnent of e.g. psoriasis, in human or

woedenyaser y medicine. In addition, or in the PCT/GB2007/000686

alternative, the conmposition of the present invention

may be useful in the treatnmerg3 of disorders listed in

WO A- 98/ 09985. For ease of reference, part of that

list is now provided: nacrophage inhibitory and/or T

cell inhibitory activity and thus, anti-inflanmmatory

Itig 1Eisgi toype lﬂiﬁiﬁrsiqmﬁﬁmﬁbti@cqomnowd/cpm@osmQihofuthe ®rgsent invention may
nmia nd/ or hunoral inmune

hrggéég@%?e Eﬁegﬁ%qg 'Feé"‘g%%%se not associated with

i nfl ammat i on inhibit the ability of macrophages and T

F%?EJ(a?n[SIQ tﬂQESﬁ"i ol orn%gitilaHlo? he'B?‘Eéé irﬁlg%% ﬁe @Bl in the
E &1 fngs recep

bronectin, -reuated
tr@ﬁbﬁ%’%@fﬁﬁdlwrderééﬂﬁd in V\iﬁ—hﬁkﬁ 5280emitiad | mTune
reaction and inflammtion including arthritis,
including rheumatoid arthritis, inflammtion
Im edditioratasdn et aitaﬁWUasﬁwsqwmmuny or gpmppegjtien pithet presant invention

n@; Mﬁsefﬁiﬁﬁgi%qr%a iRt B feYdi Q&H%tsoﬁﬂe%’ inGRID- ﬂ—%fb%?s.o For ease of

eases an aut ol nmun i seases, infla _
refernce.ared ofi that dishds oww eroddes; cancen uomream o inflammatory

d%%ggé o%an‘ﬁéi%id feal € Afsbr isse Ve ,a:uga?gi'b(/ﬁb%'? ﬁé&gy haemorrhage,

cardl ac arres nmyocar I on, vascu
chadulatiomadd yaaﬂit%owi@eesreswm r eacheyiadieporexiss agutelrinieetion, HIV

irﬁéctﬁhhgﬁo&aétg Qp |r 5@513! I%s?erég ons, uthmé (agease reperfusion
tes

associ ated w cer, cerative colitli
lmmemﬁilmemgwne mﬂdgaspirimdnpm;tanhaeintitti'i@mb_,osisenampur growth,
r[ BRS%r'ﬁ{ Eie\éﬁr JP@R?%% d téyf%’s% e@{‘lél‘f‘t, %'séi?e%sgﬁd malignant
p@lumireffumgms;aﬂbrai ischaerma hmhaemimiheaarhdiseasei ogfecarthritis, rheumatoid
g;hﬁt asgfteopg)%éié S g{hn%t hﬁ'i{.lpiiﬁF Ei&? ﬁédi%gé) e?igiaQ%h, Alzheimer's
ases PRt it S or ot her Sder rar S,
dpease)de’threedscldrmsseoker vastiditis,d @motal's dlissmsseand ulcerative colitis;

pgiﬁi(gl{gr?gﬁ% rgﬂirg{'vﬁtf%l &la@g gtroéF c{er@at[it {:I’?ifoi‘ii ldlée¥ rd%njngl%is bullosa;

nmune-r i"Cur ases
cglinaeletﬂd;eiiatimiysétlmnpamp and pl@cahwalind h&]ﬂﬁg [ rd:umirscallergic conjunctivitis,

SR e SIS SRRBARS BanBbaSC) AE g o NSbmeriss,

athesesateeesis prosdesclemsisvei tis, inter rredi ate uveitis,

anterior uveitis, conjunctivitis, chorioretinitis,
uveoretinitis, optic neuritis, intraocular

In aflditomatirothe ategnativet thei dogoand oy sbmpdsitiec ol the present invention

m ?/dgg%‘seﬁiYWﬁitehﬁ%Lt%ent of disorders listed in WO-A-98/07859. For ease of
reference, part of that list is now provided: cytokine and cell proliferation/differentiation
activity; immunosuppressant or immunostimulant activity (e.g. for treating immune
deficiency, including infection with human immune deficiency virus; regulation of
lymphocyte growth; treating cancer and many autoimmune diseases, and to prevent
transplént rejection or induce tumour immunity); regulation of haematopoiesis, e.g.
treatment of myeloid or lymphoid diseases; promoting growth of bone, cartilage, tendon,
ligament and nerve tissue, e.g. for healing wounds, treatment of burns, uicers and
periodontal disease and neurodegeneration; inhibition or activation of follicle-stimulating
hormone (modulation of fertility); chemotactic/chemokinetic activity (e.g. for mobilising
specific cell types to sites of injury or infection); haemostatic and thrombolytic activity
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ophthal ma, scleritis, retinitis pignmentosa, inmmune
and i nfl ammat ory conponents of degenerative fondus

waele@eassp4 i nf |l ammat ory conponents of ocul ar t rBCH&B2007/000686

ocul ar inflammtion caused by infection, proliferative
vitreo-retinopathies, acute iggchaem c optic
neur opat hy, excessive scarring, e.g. follow ng

(9|gau?d?”l?eaftlhbtﬁa%lrldﬁbﬂlllg%ﬁaétldk@) aﬁﬁﬂﬂllﬁ%n?ﬁ?’rgoéctwlty dfor treating e.g.

| ammati on reaction agal nst ocul ar |

S@PF@P“‘P%%‘EFOQHQ dlwasalnaﬁtaﬂtm%blalﬁemodplﬁtqﬁalofﬁae metabolism or
lﬂh§ﬁ3§resas by &P ttle%ﬂng"%ﬁ@&ﬁ@?%Flmé‘l‘\%d@b‘l’d@lfmﬁrl?eatmﬁnt of eg.

di seases or cond |f|ons or disorders ere
ReEFRsiSR (N Aened asveiodnasyinediiBe. ori n any ot her organ,
i mmune and/or inflammation suppression woul d be
beneficial, Parkinson's disease, conplication and/or
I8 jaglditien fasdn &e altamativeathaeempesitia ok thesasent diveatiaremay be useful

&lrlésfrﬁgcl%% LQE%&H ﬁst&cp W@(A'@S\/ %Satl%l' egse of of reference part of

ence Devi c' sease enham ¢
thagtdiskismaw erouideea@ecranl@ag@tIhebltm@ed/@r dtgell enldlalmaeetsnty and thus,

a%ﬂrlr‘ll‘la‘iﬁrﬁé‘tﬁr)p%ctlélt? %lll%ﬁu% aclilﬁt)pbl‘@ lhﬂgltﬁ’g@leelrsy%gamst a cellular

conponents "o okes post - rone
gnafor aecml y | mmnp@neespgns% pw@lngata | tesgbrser dwits associated  with

iR rhatohr | rﬁ'{lﬁtefhleaalﬂlﬁt H%&P%%PS? SHHSF 9@] B adhere t? extracellular

pan- encephal itis acu e neuro
rafia componants @m;fllprpneqilnr anivell ae lglpo*pgwlatyd fas receptor expressmn inT

cgll'é llhﬁbﬂ}uﬁ%gﬁd%mﬂ%ac%d?ﬁwwﬁmﬁl@t® H@%g&ﬁé@%‘?ﬂhﬂtls, including

ravi s pseudo-tunour cerebr !
rhﬁumatnlglt afhréisdiinfleawestionngasorisisldi with altyeerasbnsiti\htar afiérgic reactions,

dstH 2 TER: G % lﬁg{]?oél'gl%rﬁﬂ ﬁeu%l‘a |§§as%E 8|[|d Qer autoimmune

traur’ra or I nfe
chﬁmpememﬂasnmatlmmmsoblaledamtlopﬂheweclarmsdyasemgmlareee, athefrosclerotic

h'eQHUHEe g gggt éaq,rga?é.aecd élle%?a B r%?endlnléreﬁb% vascular

di sor and per nervou
lrg‘laetreatery lﬂmders,amamramry nﬁlsuasﬁatsyodronmmn @tl&ﬁto@hcdlopulmonary

déé%%@&g J r?lé?r{ ﬁaa%%clate&](/\lltg?egﬂ@ (ief QR eltﬁgtckﬁlgs r{&rother diseases

rrow transpl ant
ob they ghsirointestinsgb ltrant, altepahm Glonopisi lIMrl @rmlssowdf othes ingpatic diseases,

{ r&@ﬁ’gfc%r 6tﬁ£# @gﬂ&ll&f di %/Sor lo'n*lgmlgﬁe S o'r Ell%érol%ﬁgﬁgr% urologic

ene €.g. due to infect
digieabesa aofitis adir miaerr DWr,hmorlanyngd)Iegmaltdlis:easassdmmailasl oni dther dermal

q@%%%sétp%gégﬁﬁélgﬁéea%ree irolpr?)tlper degﬁ%:ﬂ?era%% é%g%o %plglﬂlmo orchitis,
infemikly c yarehigalo triatimaator vatheli dmeasms;relategl. téséluklaemllseasby, placental
d&&ﬂH&lollg ptlgl:%nfaa”%anJfﬂc?gchD ﬂglﬂ/uale bgl:tlon eclampsia, pre-eclampsia and
other immune and/or inflammatory-related gynaecological diseases, posterior uveitis,
intermediate uveitis, anterior uveitis, conjunctivitis, chorioretinitis, uveoretinitis, 'optic
neuritis, intraocular inflammation, e.g. retinitis or cystoid macular oedema, sympathetic
ophthalmia, scleritis, retinitis pigmentosa, immune and inflammatory components of
degenerative fondus disease, inflammatory components of ocular trauma, ocular
inflammation caused by infection, proliferative vitreo-retinopathies, acute ischaemic optic
neuropathy, excessive scarring, e.g. following glaucoma filtration operation, immune
and/or inflammation reaction against ocular implants and other immune and
inflammatory-related ophthalmic diseases, inflammation associated with autoimmune
diseases or conditions or disorders where, both in the central nervous system (CNS) or
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| ynphocytes, for the prevention and/or treatnent of
graft rejection in cases of transplantation of natural

wW@eooan993b4 ci al cells, tissue and organs such aBCT/GBR@3/000686

bone marrow, organs, |enses, pacenakers, natural or
artificial skin tissue. SULPHRAVATE COVPOUND
PREPARATI ON The sul phanmat e conpounds of the present
n p n r a
ir ré‘ﬁ? 6th9|n o@éﬁah% & ?ﬁd?gr Fﬁglaﬁﬁﬁﬁfog %\@Feé%ibﬂ %ﬁfd B@ beneficial,

al cohol sui tabl e chlori de

PerdnsanispHighase Qomh@%tmsamsf/on ﬁ@lepefmn’rormtréawm qfra?/arklnsons

dtst\%la?% g‘ﬂ@‘ser@fé?i Eﬂ?oor | %?Pﬁ\/?géﬁat%gééﬁ%ﬂtmwdemc% disease,

Smwmmmreawgh@merwmasa and Oﬂ@r deaerreyahrvg disgases.econditions or
dfs%?détré Bt He® C?@S F phh@Wtory Ot i loflest 3:rost-Poho Syndrome,
| phamoyl chl or'i de are adde o a stirred s
lmménglaadwaflammamﬁhydmg@enﬂs P& tsychidite winordbes, any@dis, encephalitis,
n 0, m
PSRt LIS FCAFENED oo AN Ol Pl ysd9 Msac
Newiopaidly, 24h1eoigr snewmthﬁac(ﬁulﬂﬂlm&arm e syrdrpwear e@yderthama  chora,

nfy3kfheRat ?:Wse sS@d Ut%h‘fbrﬂlr %Ere%?d' %&fm{l’rﬁﬂ@ ‘?—nﬂﬁﬁgt‘oﬂ‘é disease,
resulti ng aqleous phase i s ext
agiyeticpiie ertaénelerdshe inflamviatent mngmmeotsea(ft ChSt gorapression or CNS

trg[lh'lﬁdorQH@btl%hé(fdﬁwg ltsf\lé/glﬁ%nmg Jr% c%bgﬁkrﬁg ot \Q%g%?l%/ atrophies and

sol vent evaporation I n vacu evapor a
dygfrapbies, and mmgna apd i UHBWWDWLreIaWd dlheaﬁsf corditions or disorders of
tr%ué%rﬁra?gpé%g%l?e\?%lt @%@@W :%st-ﬁéﬁa%rcqml%?mgg&, septic shock,
infeciious diseasash lrtﬂhmmahd)rwh:amyd:atwh's or side. effahisroé surgery, bone marrow

oRE53380 of O8] | AL BN Ak, ST parmatr

agWoumnlummwepllcatlortsrmdam effedtshef gepadherapy, eRy. efler tmbhfyzcnon with

:J‘%EE&JHBQ@%?E %%UQ%%E%E?S&O\%F %ﬁdtgf%l%)%f%' & i Rbtt a humoral

apd'so- @tualay lmﬁhmeplnemohsmatoe teatrpau rdeliome baomrchtmroedleukocyte

PR B ka6 6 o) G Bl £GP gponocytes or
Iympdaosy_dmhmraltre qmqwtinmisanm;r lreapmapaofe@rdfy rejsictiabliy cases of
trgﬁsap[?&ﬂt&%nt QF ngt?l?aq rHrnﬁ*ﬁficcigl c%ﬂg,etissue and organs such as cornea, bone

marrow, organs, lenses, pacemakers, natural or artificial skin tissue.

SULPHAMATE COMPOUND PREPARATION

The sulphamate compounds of the present invention may be prepared by reacting an
appropriate alcohol with a suitable chloride. By way of example, the sulphamate
compounds of the present invention may be prepared by reacting an appropriate alcohol
with a suitable sulphamoyl chloride, of the formula R*‘R’NSO,CI.

Typical conditions for carrying out the reaction are as follows.
Sodium hydride and a sulphamoyl chloride are added to a stirred solution of the alcohol

in anhydrous dimethyl formamide at 0°C. Subsequently, the reaction is allowed to warm
to room temperature whereupon stirring is continued for a further 24 hours. The reaction
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et a/ (1990 Tetrahedron 46; 2059-2068) and
PCT/ (3B92/ 01586. The t hi ophosphonat e conpounds may be

w@e@passot by suitably adapting the teachings oPCPa&§200#000686

al (1990 Tetrahedron 46; 2059-2068) and PCT/ GB9
1/00270. Preferred preparati ofs are al so presented in
the followi ng text. SUVMMARY |In sunmmation, the present

rhitMea s Siréd Bt desold SATDRAMEHISoIlRIn B d §|E§4b9héjce and the resulting
sul phat ase jnhibitors and/or steroid dehydrogenase

a%lﬁpluﬁ phrse 'Smaﬁﬁamc@m'qremetwﬁpomet Wm@n%saraaﬁ@ extracts are

drRRBBoveEXAMYER M@Sd&?r qﬂﬁlﬁﬁﬁod fB{I%WEH oy é’MI\}eJnt BeNYoPSion in vacuo and
descri bed only exanpl e. Exanpl e Sunmary

PrFRPragech with tplyerae @%@r@gs enﬁqs&ueu wiieh t'%ﬁléﬂ"elr rpurified by flash

dEsreRegapfy Northern Anerica. In Britain, it kills nore

peopl e than any other type of cancer. Hor none

dependant breast cancer represents about two third of

ﬁ@%nyaw didbhBO ra%ﬁo&?s@aa'aswg Fbﬁtr)lét(e %H%Wé%ﬁoﬁ Owith the

of breast cancer 1 n which urs rel

%l&zthat’f@é!hé;hbaﬁet h}é\(her@mmﬁsa@ndft@éwabms IrErﬂm)ceAqqh@l may be
Vi t

hOLRin KBRS ERIRS, PO PLHRP: g ot the end of

tb%ﬁﬁcﬁpn enzymatl c pathway in oestrogen biosynt heS| s

is the response for HDBC. Different targets can be

consi dered and nost of the work has been done around
Ryaterably. the) swiphamale spmivavrdseare mensired pecording taiigyieashings of Page

e?taﬁ{@bd TekhRiRbRaE H3E-obgBy HSD type 1 have later

energed as potent targets. V\hl | e several potent
i nhi bitors have been devel oped for STS, 17b-HSD type 1

'ﬁ%splﬂﬁ h5 é%gmgéuﬁﬂécrha' BE & gjgéég{ ?‘B? Akly Eﬁﬁ%iﬁﬁ‘@ttﬁ@ teachings of

l'ecu ave been report on t
Ftageleﬁgl 6‘&99 Jatrahesson A6, A089208Bka PG’rﬁtGBQW\CD’tﬁSﬁor s of
17b-HSD type 1, we initiated the design and synthesis

of anal ogs of EMATE with reduced estrogenicity. This
The sulphonate compounds may be prepared by suitably adapting the teachings of Page

et al (1990 Tetrahedron 46; 2059-2068) and PCT/GB92/015886.

The thiophosphonate compounds may be prepared by suitably adapting the teachings of
Page ef al (1990 Tetrahedron 46; 2059-2068) and PCT/GB91/00270.

Preferred preparations are also presented in the following text.
SUMMARY
In summation, the present invention provides compounds for use as steroid sulphatase

inhibitors and/or steroid dehydrogenase inhibitors, and pharmaceutical compositions for

the same,

EXAMPLES

The present invention will now be described only by way of example.
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has led to a series of conpounds where the D-ring is a
pi peri di ne dione noiety and where the NNatomis
wheariygoa variety of side-chains. Biological perGBa@7/000686

agai nst STS, which was perforned on breast cancer
cells, revealed a very high agtivity for derivatives
beari ng a propyl or a picolyl side-chain. Wth an |1 C50

Blambi@M they are nuch nore potent than EMATE.

perinmental 1 - General Methods Al chem cals were
eit her purchased from Al drich Chem cal Co.

gham Dorset, UK) or Lancaster Synthesis

("ﬁ) anbe, Lancashire, UK. ). Al organic solvents of
A. R grade were supplied by Fisons pic (Loughborough,

et ool i Fkiase B el R EERCh b Mo pmerica
Biitahirh,{]it hi(lelkyﬂcme ipenp;lz zril:m(n;h smyngihxarr:meadfl aancere aldorimams, dependant breast
Bt FEEssiso Sl B8 R e B o b¥e i afn=Remausal quomen 1
comssgonepao el type efnbradstpdamicen n mhdwhtemmtdwmﬂy oh &§trebens for their

and, Ber,ger48 and was stored as a solution in tol uene
925%‘&8@58%%%%'8‘)"8 o et al. 15 An appropriate vol une of
this solution was freshly concentrated in vacuo

BPBRTS GRiePNTTE ae tagen ioyRaTe vRisyiRe FaRHiEdPRe use of arugs
tl(laipltﬂﬂblf one acseverdl ynzyhktic de;mmé)) macmétrbgen ﬂjéﬁ]rﬂiedss is the response
' t 52 nCi
R HPER, DR rbdls CBoSE sRoipd 4P BT RS B bR bgen done
amlridvéritbestrﬁgeln@ éngimo)ﬁ'lm mblbaonsedﬂﬁmzm;{& ﬁgﬁicﬁ Ia?lphatase and
t i ochemi,ca rsha LK)
1%%?*?%[5 I@%n%ﬁ’re?%ﬁf %@F'@ﬁﬂfs(pﬂ_%tttwgtgper f or rrg]d on

precoat ed plates (Merck TLC al um ni um sheets sili ca
\&g 60 F254, Art. No. 5554). Product (fs) and starti
Heesqvgral Palgnt jrbikiopR: haver keenygeveiopRe ol P B9 hﬁﬂ HaBeyPa Y has not

rblb&f‘bs Ahuch'ifREdsh 8ndVohk) féw HRENR RRtdchIeS Havk | 'b@Qn %ported Relying on
&]osp honol ybdi c acid fol |l owed by heatin sh col um

fastrihal fP-spa wetivalivee of BMASE are @cptanfclahg@rs (B BiI$D type 1, we
ifed tH SRR P WHRis U LREISLE ©f ERRA TR Rt feditSed estrogenicity. This

has led to a series of compounds where the D-ring is a piperidine dione moiety and
where the N-atom is bearing a variety of side-chains.

Biological testing against STS, which was performed on breast cancer cells, revealed a
very high activity for derivatives bearing a propyl or a picolyl side-chain. With an ICs, of
1 nM, they are much more potent than EMATE.

Experimental

1 - General Methods

All chemicals were either purchased from Aldrich Chemical Co. (Gillingham, Dorset,
UK) or Lancaster Synthesis (Morecambe, Lancashire, U.K.). All organic solvents of A.
R. grade were supplied by Fisons plc (Loughborough, U.K.). Anhydrous N,N-
dimethylformamide (DMF) and N ,N-dimethylacetamide (DMA), respectively used for all
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using a Perkin-El nmer Spectrum RXI FT-I1R and peak
positions are expressed in cm1l. 1H NWVR and

wOERroes4 ed 13C NVR spectra were recorded w t PCYBR@@BX000686

400 NMR spectroneters, and chenmical shifts are
reported in parts per milliongfppm d) relative to
tetranet hyl silane (TM5) as an internal standard. The

Nglk&ﬁmwaﬁ@gﬁ%ﬁbﬁb&%& ?éa%thﬁ§%ér‘é ﬂﬁéﬁééegefrorg Aldnch and were

resonances 1 n ectra:
%oreéuuﬂgwe@ pogitivedpigssuse :of Nz aftﬁf Piﬁ e ulphamqyjaqhtO@ple Wﬁs 'prepared by

g? WA Wﬁecﬁ{gﬂ'\daaaf 2ps Mﬁe@%rﬁdanddﬁlggls%regfaé ? solution in

ets. Chem cal shlft§for AB “Ssyst ens

twele@e ap peestived ttydVeg et ak'” Ag QnPéOnﬂaéﬁjV@U@ﬁ of e salytion wes freshly
c%ﬂéﬁf%&,%%@é@ﬂﬂﬂé?&*ﬁ%@@ cconstant labelled J B

an exa dB were cal cul at ed

§& Bow&igwgﬁaepﬁr@hmﬁdafrgmoﬁmmancbgp@ﬁum 2(ch>@le dbKpoulsd-"HIE1S

alsys
(%ﬁldeéﬁlggrgg :Sﬁs??raﬂrr@“ eq i p|oc;gqjv\gg P ﬁaﬂ te 5 5&981 C#B}S\md) were
ruehesed fronT hewt Eagland Woiclear (BestetedMbh 46, Takilas (specific activity, 97
X I
R PRok FAnsd 300 0 8phy | B Bapomeey conve
(Aeeoshéed WK )t he Mass Spectronetry Service Center

University of Bath. FAB-MS were carried out using
m ni trobenzyl al cohol (NBA) as the matrix, and

Taslire riayer edhrematiogeapby Vi@ Le) peasf periesthelgly on mema@edamct&ys{wbrck TLC

SEHLEE L (LS YOSk ) 5580, PBRLALISHE g matera
(SNbcweran@btacrted Uryc sithes ctiswing - Beler y\Oighte st treatindSauth uanmethanohc
%l?b%&g&g%ggﬁﬁ%ﬁczéa Ifélfr%e dg'lﬁz}{ ﬁ%atf?\'ﬁl ol}flgsei‘g olgmnzc?rgg’réatography
was pafot@edroml $iliGan geln(Spdrst (GSANVAR( @&cma vyeratdet&e’)'@nmﬁddes KBr discs
B R oM 1 SR DB EL e o,
NMBI pndveBER Freditet] (i NG snwtraewema momded with WKB-GX 400 NMR
SpaR feBla 4 cpsel s ™ rebRrq ThPa's A R, ¥ Foatve o
tetegraethyleithnead M) tasaart ertbrnaﬂtsjam:tdntyl Tae dblitiving ablfrenibtions are used
AR brRr et A OVl S AR R s et = “Silet
doublde \wadpletear, yauaadet;i me dnufitipen ar&bmbmbwatnahs:ehcﬂi asadd, doublet of
o%u\éﬁatss Bﬁgn%%al %W ftsefc'or A%nsys?emm,\ and 8g) were approximated by taking the
middle of each doublet and the corresponding coupling constant labelled Jag or Jga. As
an example, 64 and oz were calculated following the formula shown in appendix 2 for
compound 21. HPLC analysis were performed on a Waters Millenium® instrument
equipped with a Waters 996 PDA detector. The traces were recorded on a Waters
Radialpack C18, 8x100 mm column eluted with a methanol/water gradient at 2 mL/min.
Mass spectra were recorded at the Mass Specirometry Service Center, University of
Bath. FAB-MS were carried out using m-nitrobenzyl alcohol (NBA) as the matrix, and
elemental analyses were performed by the Microanalysis Service, University of Bath.
Melting points were determined using a Reichert-Jung Thermo Galen Kofler block and
are uncorrected.
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flaky crystals (4.73 g, 71%: np 129-131 OC [lit. 26
(petrol eumether) 132-1340C]. IR (KBr) vmax 3100,

wQ9®0/028d0, 1730, 1600, 1500 cnt 1 . 1H NMR ( GBXU/8B2@7/000686

0.91 (3H, S, CG18-H3) , 1.41-2.54 (13H, mM, 2.86-2.93
(2H m CG6-H2) , 504 (2H, 6, OCHAr), 6.73 ( 1H, d,
J =25 Hz, G4-H, 6.80 ( 1H, dd, J = 8.6 Hz and J =
3Bdnzyioxy@estrode, 7.20 ( 1H d, J = 8.6 Hz, C1-H) and

7.30-7.44 (5H, m GC6H5) . 3-Benzyl oxy-garrianolic acid
A solution of iodine (7.6 g, 29.94 ) in 95 m. of
MeOH and a sol ution of KC]—I(137 27 m. of water

alternatively to a stirred §
2-benzyl oxy-estrone (3.8 gy ~L754 pI') in MeOH ( 1 L)
so that the col our of e mx renalns or ange/ br own.
The additi on was car d out over 45 mnutes and the
resulting light yel Naw/sol uti on was stirred overni ght

S@&lu@uﬂgr@gn@ﬁ%ﬁ]i@é&s%ﬂq rmlﬁgrgff‘toﬂoé %gf#, ?&oﬁ;’%?f‘ﬁnﬂgpv% added to a

oncen and-po
stirg@Dsatitlon HKraséonad.digf 11 8.49 inomolnint AnyCrousNDMERS0 amlgaa’niOCC under

o U SR, SRR s 35 . oncy
bl(omd'd@(ﬂ 42 L, @pidd anhiv 8@4 then éddedearﬂdharebodauapnxtateenbs heated at
B4, ¢ i L Rl AL o o), b BBt e
frac_;tbn(thaesena)rataddNaiBeaxta¢tetdointcEé1hub<a¢eiate4(1EOunls) w'Esbed with water
PP apuache Pasb, iR e Befiingisty T6° restltho ol velow

creé et mdrystﬁllhe&tﬂ‘wﬁ isopedpgt 8lcORE Qo Iﬂp\)e 3“B°eh2ﬂowfe€traﬁe as white

sty (7P 0 £ StBrTabda gs DL cBerat i Goer s ca. R (ke)

vyagsﬁwzeswew@ 1(74303%@19 156@ k:f-h was wa%@j 5ipzepd(atr @Nb-18-H;),
of or m hexane ﬁﬁo/é oxy-marrianolic

1 G oTle 2P B8R, ICTEHg) STIRH. wy OPLBADE 8¢5 (1H, d, J =
2BIH .c-481) (@80 (SMQHD JZ2863%afiC) = 2 51k I@IZ).IE;I\/B '63 d,J=86Hz,

8050- 2650, 1700 1600- 1208 am1- 2iH K

Cq Ukafc%h?’bs? 4”d5t’8ﬂH03§*s) 1.20-2.78 ( 11H m, 5. 72
2.76 (2H, m C6-H 2) , 5.05 (2H, s, OCH2Ar), 6.68
(1H d, J =25 Hz, C4-H), 6.75 (1H dd, J = 8.7 He
3-Bevzyloxy mariAnelicagidH) , 7.18 (1H d, J = 8.7 Hz,
C-1-H), 7.30-7.42 (5H, m O6H5) angd 12.14 (2H s,
C2H); 13C NVR (DVBO-d 6) d 15.4~g)go085. 8, 26. 5.

29.7, 35.8,
&

A solution of iodine (7.6 g, 29.94 mmol) in 95 mL of MeOH and a solution of KOH (13.7
g) in 27 mL of water and 61 mL of MeOH were added dropwise and alternatively to a

stired solution of 2-benzyloxy-estrone (3.8 g, 10.54 mmol) in MeOH (1 L) so that the
colour of the mix remains orange/brown. The addition was carried out over 45 minutes
and the resulting light yellow solution was stirred overnight at room temperature under
an atmosphere of N>. The mixture was then concentrated and poured into water (800
mL). After acidification with HCI 5M, the organic fraction was extracted into ether (600
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36.1 (all t), 40.7, 41.8, 42.5 (all d), 46.2 (s), 68.9
(t), 112.3, 114.0, 126.3, 127.3 (2c) , 127.5, 128.2

we 207poeed | d), 131.6, 137.2 (2c ) , 156.0, 176CHGBAET7/000686

178.6 (all s). Ms mz (FAB+) 408.2 [41, M+] , 91.1
[100, (CH2Ar) +] . HRMS nmfz (FAB+) cal cd for C25H2805:
408. 1937. Found: 408.1940. 3-Benzyloxy-1 6,1

.- -t A 7o iym y .
OIS SR8NEE Wi dausdy@sbofly iogtllte (Rabg b Fhiter (4100 mi), aried
(MgS2%), jiltersd .antl qvapoiataten oabumtTde rasulti@Opiomfdem @154 g) was then

: f \ E 0 [ t]
SRR 1 B3 oUbo K5 (R T ED RS 250 Pl il to o
far Br bomrss Udpefisal derowlhinixture xtvvas epowess o cwaier 8@@ mig and after
.o . Ll e e . ve
SR80 i 3 LEF g5 G ARt B, B8 E8lp cp . At
Wdshing wiin dorine o@xapymic)p ltherorgdticitayen wast dried (MgSO.), fitered and

SARERE A5 0 3 Bt B Y) e 1% Boganzss o
onrdferrs/h%kadm(%?: deSg'ge Esﬁﬁzt;'lo‘iy{fmmhln?Hb &lcidia§ amdalﬁmwm/der (3.25
§ SO LA 8 P I 535, o, 17,
15609 508 AP 1R ngso-&Jy'sN'\@ (@!Y%ch@)ﬁi)‘? 1200278 3H4H, m), 2.72-
s, C18-H 3) , 1.20-2.72°( i1H &,2. 76-2'80 (2HL'm
QdGS(ahﬁ)m:, C'@."dﬂ! ?Qﬁ,(zgy 5, ﬁl’),,G. / V‘i":(le :3.2(5, HQ, G'42H)(z_) 6.75 (1H,
diz y =& AHdand® 76 5(HHc- 84y, 218 (B4, 14, %= 8944 C?1-?-L}?7.EBJ7.42 (5H, m,
C2-H, 7.19 (1H d,; 3.="8.7 Mz, & 1-H), 7.31-7 44

QeBlk), and 1206453 ,am(PQAH)B@C(MMR (BMOPHps) 31 BE4NWR 25.8, 26.5, 29.7, 35.8,

PP M7 418, L S o %2 o oko & 1352712 H2ad, 1270 20,

107)5, 1282 @) 1a#.d), 1326, 037.222x)3 1680) 1732%nd,17828(aA s). MS m/z

G5B Bap, ALy Wit JTREBRATS PRS2 (AL pafddor CastarOs

40819B 2 ungCltM948) . HRVS nfz (FAB+) cal cd for
C25H28N03: 390. 2069. Found: 390.2059. Anal, calcd for
C25H27N@3: C, 77.09; H, 6.99; N, 3.60. Found: C,

Y{ ; Q. N 3 L : , 3, 3-trif

3I Ig%r?%é? &?@%‘*‘é%ﬁﬁ %é%(?ggﬁﬁ?élﬁ}(? }5%'@%0) -triene-1
6,1 7-imde (CVB01179) C28H30F3NCB “T 485.54 To a

sol ution of

3- benzyl oxy-16, 17-seco-estra-1, 3

ide (2.0 g, 5.14
Cf

3-Benzyl-marrianolic acid (3.25 g, 7.96 mmol) and urea (3.25 g, 54.11 mmol) were

NH .
10){triene-16,17-im

heated at 180°C under an atmosphere of N, for 45 minutes. The resulting brown residue
was crushed and acetone added (200 mL) to give a brown suspension. This mixture was
concentrated to ca 100 mL, silica gel was added and the solvent removed. The resulting
powder was ftransferred onto a flash chromatography column. Elution with
chloroform/acetone (96:4) gave 3-benzyloxy-16,17-seco-estra-1,3,5(10)-triene-16,17-
imide as a white solid (2.75 g, 89%). For analysis, a sample was recrystallized from
EtOH to give colourless needles: mp 225-226°C. IR (KBr) vmax 3260, 2900-2870, 1720,
1700, 1600-1500 cm™". "H NMR (DMSO-d;) & 1.09 (3H, s, C-18-Hs), 1.20-2.72 (11H, m),
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mol ), in anhydrous acetonitrile (250 m _) was added
pot assi um car bonate (0.780 g, 5.66 mmol, 1.1 eq),

W@ oi0asgd3mm i odi de (0.1 g) PCT/GB2007/000686

3-brono-1,1,1-trifluoropropane (1.61 g, 10.3 mol, 2
eq and 18-crown-6 (2.98 g, 11731 mml, 2.2eq), and the
reaction heated at 82 C for 24 hours. After cooling

g e L e A

(alﬁdddya.Shesu? Wiz tamdbt #1265 H2, &-28) 119 11erd el 6\7eHZ C-1-H), 7 31-7.44

GESRCE AT B V PP R IDaS 5 162 g, 251, 52 202

3fzI4J$I2e;d(aWt)t 87 20%0 St(hY b), 203 @)t heidhnesp (B 112e2) 11k, 126.0, 127.3

oy oy§7%ﬂﬂ 3%@8;% Mi8 £18! f’%i/ 501173 A ada $%8 9 (an 5). Ms
rﬁ’ée{ﬁ\ (WH&B?N@ (QY@M@HZW SJRMB nBS(FOBH) calcd for

sty g?é?O(Z@ﬁ? ﬁ‘iund23%9/g@519-|“?ab&a'°§9°f SR 6 98)H. 8.99; N,
sﬁs@%ﬂna%@%@o m, 6@92NCE3)3 5.02 (2H1's, 0-CH 2)

7 Hz, 4-CH), 6.79 (1H dd, J:27
and85H22CH)and720(1HdJ 85Hzl7CH)

-
PRS- 4 ellupPopghgby el -gelo B ¥ s rgns; 1617 -imice
(GMSM(Iqs))J = 29.3 Hz, CH2CF3) , 33.3, 33.5 and 33.7

and 403(bothCH) 41.6 (CH2) , 42.5
é%‘—w‘,:s %gégé , 112.8, 114.7 and 126.4 (all CH),
127.5(2xCH) 128.0(CH) and 128.%7 (2 x{CGH), 131.6,
137.1, 137.5, 157.1 , 171.6 8 O 19F
NMR (376 MHz, CDCl3) d -65.30 J = 10.53 Hz
CF3) : HPLC (70 % CH3CN igi W XXX (100 % ; LCVB
(AP ) , mz 394.26 (M, 1 Anal . Calcd. for -
C28H30F3NO3: C 69. 26 : N 2.28. Found: C 1H 1 N
%
3- Hydroxy-W (3, 3, 3 i fl uoropropyl)-16, 17-seco-estra-1
,3,5(10)-triene-16,17-imde (CVS01181 5 STX1937)

C21 H24F3NO3 MW 395. 42 A sol utign - Benzyl =

19 a(solgfion. o ?fheaé\ﬂwr@pw-f@@-%ﬁtﬁa-%éz@%@ﬁﬁé¥7'!%'98(@-0 g, 5.14
Hdol)l inefMBydrous acetonitrile (250 mL) was added potassium carbonate (0.780 g, 5.66
mmol, 1.1eq), potassium iodide (0.1 g) 3-bromo-1,1,1-trifluoropropane (1.61 g, 10.3 mmol,
2 eq and 18-crown-6 (2.98 g, 11.31 mmol, 2.2eq), and the reaction heated at 82 °C for 24

hours. After cooling and evaporation on the acetonitrile, the resulting orange foam was

redissolved in ethyl acetate (200 mL) and washed with brine (2 x 200 mL) dried over
magnesium sulphate and evaporated. Flash chromatography (200 g silica using 5 cm &
column, flushed with 20% ethyl acetate/hexanes) eluted the title compound as a white
crystalline solid (1.36 g, 54 %); ‘

- mp 180-182 °C;

Rr 0.52 (20% ethyl acetate/hexanes);

'"H NMR (270 MHz, CDCl;) § 1.38 (3H, s, 78-CH3), 1.10-2.00 (6H, m), 2.20-2.50 (6H,
m), 2.80-2.90 (2H, m), 2.97 (1H, dd, J = 4.7 and 8.3 Hz) 3.90-4.20 (2H, m, CH>-CF3),
5.02 (2H, s, O-CH,) 6.71 (1H, d, J = 2.7 Hz, 4-CH), 6.79 (1H, dd, J = 2.7 and 8.5 Hz, 2-
CH) and 7.20 (1H, d, J = 8.5 Hz, 1-CH) and 7.30-7.50 (5H, m, 5 x ArH);
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16, 17-imde (1.10 g, 2.27 mol) with 10 % Pd/ C (0. 10

g) in nmethanol (40 nL) and tetrahydrofuran (40 L) was
warioroedounder an at nosphere of hydrogen for 3rPEDGB2007/000686

After renoval of the catalyst by filtration through a

celite pad, evaporation of thg solvent gave a white

solid. Recrystallisation (diethyl ether/hexane) gave

P PR B R R Al B 0 0

28R Ha! EHEEFAGS S, 3315aNVR3(72[0 QH, 380DGENE)408 (batle CH3HH.6 (CHy),

35 ey, 2Rt ke s 5 €8, e gy, r3po om

aﬁd412§ 7a(|zd< ®H$31elz)s 33700 1372%) 162H, 1M .6GHa- 1@5:9)(auc15 57

ks i el B artst 1‘@’5&@% bel C1oays

@@gm(cﬁiml @9003)( @bolﬁaai% (CH3) , 25.5, 25 7
= 28, 7 Hz, CH2CF3) |,

LEMS (ARy). @/23% 26 1@%@}2(}3) , 33.5 and 33.7 (both
AR )CalcB%orT ginzq A(b@c(dmz& H&D3, M 2D8bF6GAd: CA2H 4N &) ,
113.1 and 115.0 (both CH), Expected 126.0 (q, J =
276.8 Hz, CF3) but absent, 126.5 (CH), 131 .4, 137.4,

g S ubirdphh gl %%s@-f”ﬁétaﬁ (Tgmice
MEGGBJI;S]TWHEOS 2.58 mln (95I 13 0/(]2 LCVS (AP ")

) % . An Ca H2
‘g%%éi‘@s &‘@%i-f‘zN 3. 5/% Found: C 1 H 1 N %LIRN@F?EQE)
gogmjf 396. llggi()S/WC(Zél—%gESwIl% l\/|+ ! + req | es 396. 1781.

7-seco-Estra-1 ,3,5(1 O) t |n1de
(Cvs01188, STX1938) 474.49 0. 6M
Sul phanoyl chloride i 3.50 mol ,

2.5 eq.) was evaporgted reduced pressure at room
tenperature. The resulting white solid was dissol ved

i n anhydrous /V, L/-dinethylacetam de (2.5 nlL) and

K oGbRrtloh 0 oD (BBemaykixy-MN-{3;,3)Gdnfluotapromyil)s16,17-seco-Estra-1,3,5(10)-triene-

16,17-imide (1.10 g, 2.27 mmol) with 10 % Pd/C (0.10 g) in methanol (40 mL) and
tetrahydrofuran (40 mL) was stirred under an atmosphere of hydrogen for 3 hours. After
removal of the catalyst by filtration through a celite pad, evaporation of the solvent gave a
white solid. Recrystallisation (diethyl ether/hexane) gave the fifle compound as white
crystalline solid (0.870 g, 97 %);

mp 194-196 °C;

Rr 0.41 (20% ethyl acetate/hexanes);

'H NMR (270 MHz, CDCl;) § 1.16 (3H, s, 18-CHs); 1.20-1.60 (3H, m), 1.65-2.00 (3H, m),
2.20-2.50 (6H, m), 2.80-2.90 (2H, m), 2.96 (1H, dd, J = 4.7 and 8.3 Hz) 3.90-4.20 (2H, m,
CH»-CF3), 6.57 (1H, d, J = 2.5 Hz, 4-CH), 6.64 (1H, dd, J = 2.5 and 8.4 Hz, 2-CH) and
7.15 (1H, d, J = 8.4 Hz, 1-CH);

3C NMR (67.9 MHz, CDCl;) & 16.3 (CH3), 25.5, 25.7 and 29.5 (all CHy), 31.9 (q, J =
28.7 Hz, CH.CF3), 33.2 (q, J = 3.1 Hz, CH-,CH,CF3), 33.5 and 33.7 (both'CH,), 38.6 and
40.2 (both CH), 41.6 (C), 42.4 (CH), 113.1 and 115.0 (both CH), Expected 126.0 (9, J =
276.8 Hz, CF3) but absent, 126.5 (CH), 131.4, 137.4, 153.6, 171.6 and 178.4 (all C);

'F NMR (376 MHz, CDCl;) & -65.341 (3F, t, J = 10.52 Hz, CF3);
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stirred solution was added in a dropwi se manner a
sol ution of 3-Hydroxy-L/-(3, 3, 3-

wao eoof7loessnopr opyl ) - 16, 17- seco- Estra- 1, 3, 5(10) - t PCEGB2MG/000686
17-imde (0.55 g, 1.39 nmol) in NLNdi net hyl acet am de
(2.5 nL) then the external caegling was renoved and the
reaction allowed to warmto roomtenperature

HBE PR R d) e SR ERARB5) 0N vashea wi th

LERISUARD e h/ageepB sMamdortibum chl ori de sol ution (3 x 50

AL RS AT CaFraier o p9 (Era 20 SYALERIRLE ot

HROABIESH) Foand 896 1768) €. iHsTsNO, i+ bl megaisssd3ess tidded i n

t he m ni mum anmount of dichl oronmethane (5 ni), diethyl
ether (25 nL) was added then hexane (100 nlL) was added
in small anmounts to initiate precipitation. The

3%‘%@&61‘63&& rrpyéﬁﬁ!a '3%"tr(fm&9bﬂfp9md‘ﬁn§é&ﬂ!§ﬁ5—3} sguﬁtﬁ%iﬁégs,w-

as white crystalline solid
irpide (BMSDI288,BMUE@38RI . 0. 18 (20% et hyl

olH NVR (270 MHz, CDCI3) d 1.16 (3H,
C§1W7@%%Wg§%gz 00 (6H m, 2:30-2.50,(6H m,
2.85-2.95 (2H 1 m), 2.96 (1H1 ddy § = 4.77and 8.3 Hz)

3.92-4.15 (2H, m CH2-CF3) , ) , 7.05
(1H, d, J = 2.5 Hz, 4-CH), 6. 1H,]dd, J = 2.5 and
8.5 Hz, 2-CH) and 7.15 ( ] 9 Hz, 1-CH);13C
NVR (67.9 Mz, CDCI%) d ~25.3, 25 4 and

20.3 (al | CH2) ,BBTI6-¢q T =29.1 Hz, CH2CF3) , 33.2
(g, J = 3.8 Hz, CH2<£H2<:F3) . 33.4 and 33.5 (both CH2)

0§A§§EI§E§@O¥I48 oHdgﬂB {olﬂjlegH)(B S?JmL Jz(ﬁ ggé? f?&%%&pc}ated under
redGed frésdure 1R8rddm 188p&Eturd48hd , restlling winite 3B ].Na(SaHISSOIVed in
s S0 2 ' gen. To i
stirtedt BoMioh fwaos 3d@8YL irs a( ABphiseYnanh&MSa (sEfB:ltDonnbfz 34R@rd§-N-(3,3,3-
LSRG B TAHNER 2 A6 DHRO LS SIRRABI a0 oD n ALN-
dm@étﬁﬂaceﬁﬂhidw 5 MLy theh ab@dsxternal cooling was removed and the reaction
allowed to warm to room temperature overnight. The light brown suspension obtained was
diluted with ethyl acetate (50 mL) and washed with saturated aqueous ammonium chloride
solution (3 x 50 mL) and brine (50 mL) then dried over anhydrous magnesium sulphate,
filtered and evaporated under reduced pressure. The resulting gum was dissolved in the
minimum amount of dichloromethane (5 mL), diethyl ether (25 mL) was added then
hexane (100 mL) was added in small amounts to initiate precipitation. The
Recrystallisation (dichloromethane/hexanes) gave the title compound as white crystalline
solid (0.584 g, 88 %);

mp 192-194 °C;

R 0.18 (20% ethyl acetate/hexanes),

'H NMR (270 MHz, CDCls) § 1.16 (3H, s, 18-CHj3), 1.20-2.00 (6H, m), 2.20-2.50 (6H, m),
2.85-2.95 (2H, m), 2.96 (1H, dd, J = 4.7 and 8.3 Hz) 3.92-4.15 (2H, m, CH,-CF;), 4.97
(2H, s, NHy), 7.05 (1H, d, J = 2.5 Hz, 4-CH), 6.64 (1H, dd, J = 2.5 and 8.5 Hz, 2-CH) and
7.15 (1H, d, J = 8.5 Hz, 1-CH),
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Anal . Calcd. for C2 1H25F3N20C6S: C 53.16, H 5.13, N
5.90. Found: C, H, N % Conparison of |IC values of

w@e eovposos of the invention with known steroi d PCT/GB2007/000686
sul phatase inhibitor. The I C50 val ues of STX1938 where
measured in JEG 3 cells. The;4C50 for STX 1938 is 35pM
whi ch conpares with a value of 18CpM for STX213

GRS 1R HrcCRRGN 157 (bbb AP on-C1ot 408 @S o0 (@ J =

29‘1 QM @H%CISJWIYSSZ t{% =+ BIRIHH, UFQGI—Q(EF§T& aehi BB15y(both CEY), 38.0 and

4q:%<boswarm.ec> o e ead 181 p1h55 G TR zgr0 8 e

CIE%X 8 | oﬁ) 1§$2 138098 M484%4 7 NBizRb tiven. (all B);vi vo
f1cac X1938 Test Procedure MCF-7sts cells

F SMR @%MHZ&%@@%@ RP-BTIPFMeR-71Q 82 Hg. Weve routinely
Hﬁﬂé*(%tf Oneggbrﬁ*%%qx A4 LB s Jiy@ =c PR of @B 45%);STS

into Cl - Neo vect or which contai ns t he
LWS@Sr)m/degﬁéﬁdN "@eh@%hd transfected into MCF-7

zEs% 2?:|E2:|uﬁc| ch V‘%;EH%P%N%%@?S URI-PGa)ArL8umeyd 40%/1834HRMS
b |she evalua ed for enzyme expression
(Faﬁﬁd) eajed. Jor XX W):e, f@mﬂ‘l ectonmi sed, athynic female M-1

Aﬁgd@aﬂa 5 & &QH d a0e 58-13, 1esks)N weperahiaonad r amn

y four hours before the inoculation
of MCF-7Sts ceIIs animals were injected s.c. with

estradi ol 4l 'ﬁt@ﬁtngﬁ Wltﬂ%%mtét% 053 I

infibftor. i Nt 0 the ri ght flank of the m ce. After cel |
“inoculation mice were injected with E2S (100 ng/50 m)
and received another injection of these steroids 24h

The i@y, - vaMes eof 3T 9BB atieve theZRGred ini JFS-3 prels. viBreek IGum forl STX 1938 is

oL S ST S e D TR SRR e samo s

conpounds being admi nistered orally (100m ; vehicle
0
Thg s/?ch'E'Eresg%“r%Sﬁ’ e(p gT)%’VSC are sh%\tlvn for comparison:

hatase
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1 ng/ kg. Tunour neasurenents and the weight of aninals
were recorded weekly. Sanpl es of tunmour and |iver

W e@3nesos oget her with bl ood were col |l ect ed atPEI/GBRGIEI000686

of time points after the cessation of dosing. Study 1
Mce were dosed 5/7 days per ek with STX1938 at
0.1ng/ kg, 1 ng/kg and 10 ng/kg p.o. for the duration
of the study. Study 2 To conpare the efficacy of
STX1938 versus STX64 mice were dosed once per week for
7 weeks with either conpound at 1 ng/kg, p.o. Tunours
Tunours were negsured weekly and their vol unes
cal cul ated usipgd the eguation length x w dt

Activity sﬁ?s/génples of tunour |

ti ssueswere banpgeni sed in phosphata b I!

(pH 7 i ning 2501 sucr ose) . quot s
RS & bated fordh with [3H, &S / ol ,
3-3nM Perkin El ner, Boston MR) adjusted to a final

concent r at S3K1838 20mM wi t h unl abel | ed substiP&18 (

Sigma. Pool e, Dorset, UK). [4- 14C] Qestrone was

included in the reaction m xture to nonitor procedural

Aiguss @sshoik thd inhibittbnadf STiSeadtinity et verp &b ideys piterdausingle p.o. dose

s isolated. f L 1 X : :
SR8 e o B oL ST Sy B ATty oo 1. st
ohBmoNe thhibittbnt he 3H and 14C radi oactivity neasured by
liquid scintillation spectronmetry. The mass of
oestrone sul phate hydrol ysed was cal cul ated formthe

I3 MiveoEfficacylof STX¢aB8 corrected for procedural |osses.
Pl asma oestradi ol concentrations Plasma oestradi ol
concentrations were neasured by a specific
Tafppbdeur@assay procedure. Data Anal ysisStudent's t
test was used to assess the significance of the

di fferences in tunmour vol unmes

MCF-7sts cells (Cells over expressing STS)

MCF-7 cells were routinely cultured in RPMI with 10% FCS. The cDNAs for the STS was
cloned into the pCl-Neo vector which contains the neomycin resistant gene and
transfected into MCF-7 cells. Stable clones were selected using G418 and cell lines

established and evaluated for enzyme expression and activity.
Mice

Ovariectomised, athymic female MF-1 nude mice (nu/nu) (age 6-8 weeks) were obtained
from Harlan Olac. Twenty four hours before the inoculation of MCF-7srs cells animals
were injected s.c. with estradiol sulphate (E2S). On the day of inoculation & x 10° MCF-
7sts cells (50ul in Matrigel) were injected s.c. into the right flank of the mice. After cell
inoculation mice were injected with E2S (100 pg/50 pl) and received another injection of
these steroids 24h later. Mice then received E2S 3 times per week until the end of the
study. When tumours had reached approximately 80mm® dosing was initiated with
compounds being administered orally (100ul; vehicle 10% THF: 90% propylene glycol) at
1 mg/kg. Tumour measurements and the weight of animals were recorded weekly.
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for the different groups. Results Study 1 Dosing wth
STX1938 at 1ng/ kg and 10 ng/ kg significantly reduced

wao b®7geom h of E2S stinulated tunours in nude PETEBEEHITH00686
3). Tunour STS activity at the 1 ng/kg and 10 ny/ kg
doses was al nost conpletely iqhibited (Fig 4). Study 2
V\hi | e dosing once per week with STX1938 significantly

t unmour owt.h f t hi
sngfftfjg](?{.lr an %\ﬁr é|s l? Sﬁ\ﬁ?%ﬁ%;ﬁ%ﬁéc\&m&?%og@{cggga number of
tlmandlﬁtedften‘Ihalcemtnormomiﬂste inhibition of tumour (Fig
7) and liver (Fig 6) STS. The activity of this enzyne
continued to be inhibited for an extended period after
Sty end of dosing. In contrast, STX64 at this dosing
schedul e, only reduced liver and tunmour STS activity
by 25 - 50% Plasma oestradiol |evels were
Mitegweifd daati| 5'/7rce§1sl pedwéek with SFXY 2381 etD. pmoikgd 1ahg/ky ahd¢0 mg/kg
ceiégéi gn 9f d ﬁﬁ-‘ Wi th STX1938 (Fig 8). Sunmary
PLFAIG18 F'?'%PB ¥TS i nhi bi tor which at doses of 1
nmg/ kg and 10 ng/ kg significantly inhibits the growth
Sg S-stinul ated xenografts derived from MCF-7 breast
Ud¥er cell's over expressing STS. Tunour STS activity
i s al nost con‘pl etely inhibited by STX1938. STX1938

OGO P REsket R GHELtF Gl oK LT oF ARG ar e DUt eek

ﬁEVIWé%ﬁszﬁtﬁémh@E:oﬁ'!p@Bhdi at PRIk, essi ng STS. Tunour
and liver STS activity is also conpletely inhibited.
The greater efficacy of STX1938 over that of STX64
TWssuradm ni stered weekly is thought to result fromits
| onger duration of action than it has in vivo conpared
with that of STX64. This suggests that STX1 938 wil |

TRFhctr el rﬁeééﬁfredj\ﬁf\!@ily‘)@hd%eﬁ/o@n@%‘“c%lcﬁ@“ced/\@ﬁrkg the equation
therapeutj c agent. Al'l” publications and patents and

lgnatekvidippti cati ons mentioned in the above
specification are herein incorporated by reference.

STS Activity measurements

Samples of tumour or liver tissues were homogenised in phosphate buffered saline (pH
7.4 containing 250mM sucrose). Duplicate aliquots were incubated for 4h with I°H -E1S]
(53 Ci/mmol, 2-3nM, Perkin Elmer, Boston MA) adjusted to a final concentration of 20uM
with unlabelled substrate ( Sigma. Poole, Dorset, UK). [4-'*C] Oestrone was included in
the reaction mixture to monitor procedural losses. At the end of the incubation period
product oestrone was isolated from the reaction mixture by toluene partition. An aliquot
of the toluene was removed and the °H and '*C radioactivity measured by liquid
scintillation spectrometry. The mass of oestrone sulphate hydrolysed was calculated
form the *H counts detected, corrected for procedural losses.

Plasma oestradiol concentrations
Plasma oestradiol concentrations were measured by a specific radioimmunoassay

procedure.

Data Analysis
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Various nodifications and variations of the present

invention will be apparent to those skilled in the art
wowdnomsogdeparting fromthe scope and spirit oPCT/82007/000686

i nvention. Although the invention has been descri bed

in connection with specific preferred enbodi nents, it

shoul d be understood that the invention as clained

shoul d not be unduly limted to such specific

enbodi nents. | ndeed, various nodifications of the

Stedert's htagt wasiused orassess e signdicancenef thediffigraneas iniuagur volumes

féHtRe APt Yrdupst hose skilled in chem stry, biology or
related fields are intended to be within the scope of

the follow ng clains. Abbreviati ons A Angstrom Ac

RAegity! Ace M5 accurate nass spectronetry Adi ol

andr ost enedi ol Adi one androst enedi one AG

am nogl ut het hi mi de aq aqueous Ar aryl arom aromatic
$-benzyl -nmarrianolic acid Bn benzyl br broad 0C

Eegrees Cel sius 13C NMR carbon NVR ca approxi mately cm

centi netres COUMATE 4-net hyl coumari n-7-0O sul famate d

D%QI%H]\I&@I' S‘l%tl" JSIB at Qn‘%ﬂ(@ and 10 mg/kg significantly reduced the growth
of E2S stimulated tumours in nude mice (Fig 3). Tumour STS activity at the 1 mg/kg
and 10 mg/kg doses was almost completely inhibited (Fig 4).

Study 2

While dosing once per week with STX1938 significantly reduced tumour growth

at this dosing schedule STX64 was ineffective (Fig 5). Weekly dosing with STX1938
resulted in almost complete inhibition of tumour (Fig 7) and liver (Fig 6) STS. The
activity of this enzyme continued to be inhibited for an extended period after the end of
dosing. In contrast, STX64 at this dosing schedule, only reduced liver and tumour STS
activity by 25 — 50%. Plasma oestradiol levels were significantly reduced for an extended
period after the cessation of dosing with STX1938 (Fig 8).

Summary

STX1938 is a potent STS inhibitor which at doses of 1 mg/kg and 10 mg/kg significantly
inhibits the growth of E2S-stimulated xenografts derived from MCF-7 breast cancer cells
over expressing STS. Tumour STS activity is almost completely inhibited by STX1938.

STX1938 when given on a once per week dosing schedule is able to block the E2S-
stimulated growth of xenograft tumours derived from MCF-7 cells over expressing STS.
Tumour and liver STS activity is also completely inhibited. The greater efficacy of
STX1938 over that of STX64 when administered weekly is thought to result from its
longer duration of action than it has in vivo compared with that of STX64. This suggests
that 8TX1938 will be suitable for developing as a once per week therapeutic agent.
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d doubl et dd doubl et of doublets DHEA

dehydr oepi andr ost erone DMF N, N-di net hyl f or ram de DVSO
walesenimshsul f oxi de E 1 oestrone E2 oestradi ol BESAGB2007/000686

estrone-3-O sul famate ER estrogen receptor eq

equi val ent FAB fast atom bonbardment g gran(s) h

hour (s) hER human estrogen receptor 1H NVR proton

NMRHPLC hi gh pressure |iquid chromatography 17b-HSD

17b- hydr oxyst eoi d dehydrogenase Hz Hertz |C50

concentration causing 50%inhibition IRiIinfrared J

AR Uopihs R Retes Pl B GRLar Lr iR Sl i el g HBbve specifcation
ar8WHerdiRirbrporated by reference.

Various modifications and variations of the present invention will be apparent to those
skilled in the art without departing from the scope and spirit of the invention. Although
the invention has been described in connection with specific preferred embodiments, it
should be understood that the invention as claimed should not be unduly limited to such
specific embodiments. Indeed, various modifications of the described modes for
carrying out the invention which are obvious to those skilled in chemistry, biology or
related fields are intended to be within the scope of the following claims.
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spectronmetry mz mass to charge rati o NADPH

ni coti nam de adeni ne di nucl e%i de phosphate nM

nanonol e NVR nucl ear nmagneti c’resonance ppm parts per

mllion Rf retention factor r.t. roomtenperature S.
Appreighieifar d devi ati on Pd- C pal | adi um char coal TBAF

t et rabut yl ammoni um f | uori de TBDVB

tert-butyl-dinmethylsilyl THF tetrahydrofuran TLC thin
A ayer chromato ‘?a%?"( MrMS tetranethyl silane v frequency
Aef a signal in kgatg versusReferences (1) Saunders, C

M: Baum M l\/ana%errent of e rInY breast cancer. Oncol,
Ace, act . accUrate mass specirometry

Adiol androstenediol

Adione androstenedione

AG aminogluthethimide

aq aqueous

Ar aryl

arom aromatic

BMA 3-benzyl-marrianolic acid
Bn benzyl

br broad

°C degrees Celsius

5C NMR carbon NMR

ca approximately

cm centimetres

COUMATE 4-methylcoumarin-7-O-sulfamate
) chemical shift in ppm

d doublet

dd doublet of doublets
DHEA dehydroepiandrosterone
DMF N,N-dimethylformamide
DMSO dimethylsulfoxide

E1 oestrone

E2 oestradiol

EMATE estrone-3-O-sulfamate
ER estrogen receptor

eq equivalent

FAB fast atom bombardment
g gram(s)

h hour(s)

hER human estrogen receptor

1H NMR proton NMR
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or a pharmaceutically acceptable salt or conpl ex
thereof. 7. A conpound according to claim1 having
wo-e0omadeoXl Formula XI or a pharmaceutical ly aPCEOBaDI®©00686
salt or conplex thereof. 8. A conpound according to
claim1 having Fornmula XI|Forggula XI'l or a
phar maceutically acceptable salt or conpl ex thereof.
...A conpound according to any one of the preceding
C wherein Gis a group of the fornmula -A-B
wherein Ais a straight, branched or cyclic al kyl ene
group of t carbon atons, and B is a straight,
1bran@ﬁ@ﬁ¢8F”€9@WP% gER Lor oal kyl group of from1 to
10 carbon atows or a pharmaceurpealldy acceptable salt
or conplex thfreof ., 10. A conpound according to claim
‘ : @ﬁoup of the fornmula -(CH2)n- wherein
roml to 9 or a pharnaceutically
‘ conpl ex thereof. 11. A conpound
to claiﬁ?g or 10 wherein group A has two
ons or a pharnmaceutically acceptable salt or
X"t hereof. 12. A conpound accordlng to any one

\AﬁP\%réPHl @ Ba Siubfochrbll ‘ghﬁlbelaﬂd Rvietein RjT slgnyobnd be-Oldy mdulphamate
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GRS RAPARBRIS SRy 5 ddapiomends Fobp. corfiP Rt Frdlp or a
shipRsRBhide §Roupdreosiaavack Aicslly aticagtable saltar bbrAplek tegeof.
group G has the formula - (CH2) n(CF2) nCF3 wherein n is
an integer froml to 9, mis 0 or an integer from1l to
29 or AacdhliWLﬂE%@Uér‘dmghd) yla&@ae@mblmrr&aﬂatu or conpl ex
t her eof . A conpound accordi_n 0 cIa|n113 wherein
n+n1|s betmee' 1 and 10. 15. AF8%WH dhnd according to

precedi ng)¢l aig wherein group Gis 3,3, 3-
tr| IUo oprnpylli CH2CH2CF3) or a pharmaceutically
accept g Ie ,alt Qr conpl ex thereof. 16. A conpound

ope of the preceding clains wherein

or a pharmaceutically acceptable salt or complex thereof.

3. A compound according to claim 1 having Formula il
Formula ill

or a pharmaceutically acceptable salt or complex thereof.

4. A compound according to claim 1 having Formula IV



sul phamat e group or a pharmaceutically acceptable salt
or conplex thereof.17. A conpound according to claim1l
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any one of the preceding claggs wherein RL or the
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cycl oal kyl Al kenyl and aryl,q%fﬁ@%ﬂginations t her eof
epr esent al kyl ene, wherein the or each
al ¢l oalkyl or al kenyl or optionally contain
(0 atoms or groups or a
y @cceptable salt or conpl ex thereof.
pound according to claim 18 wherein at | east
and R5 is Hor a pharmaceutically acceptable

salt or c ex_ thereof. . d according to
orcq %I?arﬁnfge%bye?%epﬁ% nsc?“F?%%g'rn@'e&Q@%}gg{]phar maceutical |y
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] mceutically acceptable salt or conpl ex
t het"eof .~”22. A conpound according to claim2 1 having
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conpl ex thereof. 23. A pharnaceutical conposition

5 conprising a conpound according to any one of
6. A compound according to claim 1 having Formula Vi
o Formula Vi
N
R1
0]

or a pharmaceutically acceptable salt or complex thereof.

7. A compound according to claim 1 having Formula Xl
0 Formula XI
I o
\O
R

10 or a pharmacedtically acceptable salt or complex thereof.

8. A compound according to claim 1 having Formula XIl
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clainms 1 to 22 optionally adm xed with a
phar maceutically acceptable carrier, diluent,

wex@rpism or adjuvant. 24. A conpound accor di PgI/G82@mpoo6ss

one of clainms 1 to 22 for use in medicine. 25. Use of

a conpound according to any @ge of clains 1 to 22 in

t he manuf acture of a nedicanent for use in the therapy

of a condition of di sease assogi ith steroid
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medi canent n the therapy of a condition or
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rding"@o any one of clainms 1 to 22 in

ure of a pharmaceutical for inhibiting

B3 { Swhphat ase (STS) activity. 28. Use of a

conBound according to anﬁ one of FI ai 1to 22 in the
ofaphpERAceHEcaly aceapiahinsatien coMmPIedNetethi bi ti ng steroid

sul phat ase (STS) activity. 29. Use of a conmpound
according to any one of clainmg 1 to Zqziinthe . .
9ranuPaeARNg facgorengriR@R% Ne h the Brecedig £lalms WhRein,E is a group
of HEERIMuBQA-B SR ertbt Al i iandrdight ChrahdRed%rvdielic bRyltRe group of 1 to 9
cancer Is selected from endocrine d?&? entlﬂgancer

( : ( e 3
carbopionae K g SR BRI Sy BicPar il GroUpet from 1 to 10
cadRSfiot of ABhBhRRELtcaty HedERtdbldsalisr dBhpixahereoB2. Use

of a conpound according to any one of clains 1 to 22

in the manufacture of a pharmaceutical for treating a

180Ndid LR QIndtaRBARSy RS8R BlvAkrihtAisS @Fdllof the formula -(CH)-

sul phatase 1n a manmmal in need thereof sai tr%?t m=‘tnt

vdergin insisra) BéeaehifEneritag Pb asRhiagmaesHigpllvaacceptable salt or complex
fjraceutically effective anount of a conpound of the

I nvention according to a schedul e having a dosing

interval of greater than daily. 33. Use according to

Al ai | 3enPhRIeiRotdiS ROIRRHGGr HB vHERIR IR Rtha@3w8 carbon atoms
e

unit dosage.
or a pharmaceutically acceptable salt or complex thereof.

12. A compound according to any one of claims 9 to 11 wherein B is a group of the
formula -(CF,)nCFs wherein m is 0 or an integer of from 1 to 9 or a pharmaceutically
acceptable salt or complex thereof.

13. A compound according to claim 9 wherein group G has the formula
~(CH2)n(CF2)mCF3 wherein n is an integer from 1to 9, mis 0 or an integer from 1 to 9 or

a pharmaceutically acceptable salt or complex thereof.

14. A compound according to claim 13 wherein n+m is between 1 and 10.

- 15. A compound according to any preceding claim wherein group G is 3,3,3-

trifluoropropyl (-CH,CH,CF3) or a pharmaceutically acceptable salt or complex thereof.

16. A compound according to any one of the preceding claims wherein R'is a
sulphamate group or a pharmaceutically acceptable salt or complex thereof.



34. Use according to claim32 wherein the dosage
interval is selected fromonce weekly dosing,
wa mocessseekl y dosing, biweekly dosing, tw ce-nBeI/BB007/000686
dosing and nonthly dosing. 35. Use according to claim
32 wherein the dosage interv P I's once weekly dosing.
36. A conpound as substantia? y herei nbefore descri bed
with reference to any one of the Exanples. 37. A
conposi tion as substantially hereinbefore described
1Nt hATBhRbaRE Bcdordifdlo a8t Dhalifpthiedanplles. 38. A
nmet hod as substantiably her ei nbef ore described wth
reference to any opejof the Exanples.39. A use as

substantial ly Bef Q de€Esi bed with reference to
any one of th Ie./w\/e

H,NO,SO

or a pharmaceutically acceptable salt or complex thereof.

18. A compound according to any one of the preceding claims wherein R' or the

sulphamate group is of the formula

R* O
\

N—S—0
|
o

wherein R* and R® are independently selected from H, alkyl, cycloalkyl, alkenyl and aryl,
or combinations thereof, or together represent alkylene, wherein the or each alkyl or
cycloalkyl or alkeny! or optionally contain one or more hetero atoms or groups or a

pharmaceutically acceptable salt or complex thereof.

- 19. A compound according to claim 18 wherein at least one of R*and R°is Hor a

pharmaceutically acceptable salt or complex thereof.

20. A compound according to claim 19 wherein R* and R® are H or a

pharmaceutically acceptable salt or complex thereof.

21. A compound according to any one of the preceding claims having Formula XI|
) Formula XIli
N G
O
R

wherein G is a fluorocarbyl group;
wherein R' is OH or a sulphamate group of the formula
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(V) el @

R*
\
N
/

R5

o

wherein R* and R® are independently selected from H, alkyl, cycloalkyl, alkenyl and aryl,
or combinations thereof, or together represent alkylene, wherein the or each alkyl or
cycloalkyl or alkenyl or optionally contain one or more hetero atoms or groups or a

pharmaceutically acceptable salt or complex thereof.

22. A compound according to claim 21 having the formula

\ o]
N /\/CF3
0
HO

or a pharmaceutically acceptable sait or complex thereof.

23. A pharmaceutical composition comprising a compound according to any one of
claims 1 to 22 optionally admixed with a pharmaceutically acceptable carrier, diluent,

excipient or adjuvant.

24. A compound according to any one of claims 1 to 22 for use in medicine.

25. Use of a compound according to any one of claims 1 to 22 in the manufacture of
a medicament for use in the therapy of a condition or disease associated with steroid
sulphatase (STS).

26. Use of a compound according to any one of claims 1 to 22 in the manufacture of
a medicament for use in the therapy of a condition or disease associated with adverse

STS levels.

27. Use of a compound according to any one of claims 1 to 22 in the manufacture of

a pharmaceutical for inhibiting steroid sulphatase (STS) activity.

28. Use of a compound according to any one of claims 1 to 22 in the manufacture of
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a pharmaceutical for inhibiting steroid sulphatase (STS) activity.

29. Use of a compound according to any one of claims 1 to 22 in the manufacture of

a pharmaceutical for the treatment of cancer.

30. Use according to claim 29 wherein the cancer is selected from endocrine

dependent cancers.

31. Use according to claim 30 wherein the cancer is cancer of the breast,

endometrium or prostate.

32. Use of a compound according to any one of claims 1 to 22 in the manufacture of
a pharmaceutical for treating a condition or disease associated with steroid sulphatase in
a mammal in need thereof said treatment comprising administering to said mammal a
pharmaceutically effective amount of a compound of the invention according to a
schedule having a dosing interval of greater than daily.

33. Use according to claim 32 wherein the compound is administered as a unit

dosage.
34. Use according to claim 32 wherein the dosage interval is selected from once
weekly dosing, twice-weekly dosing, biweekly dosing, twice-monthly dosing and monthly
dosing.

35. Use according to claim 32 wherein the dosage interval is once weekly dosing.

36. A compound as substantially hereinbefore described with reference to any one of
the Examples.

37. A composition as substantially hereinbefore described with reference to any one

of the Examples.

38. A method as substantially hereinbefore described with reference to any one of

the Examples.
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39. A use as substantially hereinbefore described with reference to any one of the
Examples.



