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enzoi c acid (the Agent) and

phar maceutical | y-acceptabl e salts thereof and a

particular crystalline formof the Agent (Form1). The

Agent possesses human 11-b- hydroxysteroid

denygr @ IENASR Sty MR Ebam SNFXTrtbulky1-RERAZbE 1 Vi Bbfldi@hdhd - 465

aCctTVvrty ard accorar ngry ndas vdl uge 11T the tr1eat ment ol

di sease states including netabolic syndrone and are

useful .in nethods of nt f a war m bl opde
ani F%Ells Inenpn g2aleyie 4 ﬁ“ﬁé %S@H% MG YE-7 é@rélg@gfjwazol 1-
0 f :
YIREOGR SE RN o8 el o MM A GG ack ARG 1p PEAGRAS Particular
crybtebimmfdnm of the plaann@oeutl).Ciie A:gnmppsssessem]mmnnt thydg)xystermd
themand to their use in the manufacture of
dehydmeenentre t engypsi(bi BHIP 1 hipkbyitorymackivits and ptceitegly has value in

|
el PSSl e ARERLAL SIS Qip mpoas o
tredtalnt aarwaraesloedahaimal, sudentsgn. dhe irventidreslss efutabiycesses

hornones i.e. they oppose the actions of insulin
for (A, of g AL ANPCARSSar téf: mgnucturg gz erygiafipe form of the
Ag&!ﬁ%ﬁ@&{‘ ‘i’? & !ﬁﬁ?ﬁage‘hucg’l% %zl)uon 1ﬁﬁg 't’l!lé?ﬁ &nd f8heir use in the

expreSS|on epati c enzynes | hvol In
maglhfactoreageaicinsenand inkibit @ 48HSBU s b mair@-tdogaield yantayal, such as man.

rel easi ng gl ycerol from adi pose tissue (increased

I|p%h?é%@?1%Hﬂm§ﬁ¥%51%@Pﬂ%ag}@ﬁ?%%@@$e (decr eased

protein synthesis and ingreased protein degradation).

G ucocorticoids are al so\\ nport 2 t he

differentiation of pre-a : 70 mat ure

adi pocytes which are riglycerides

(Bujalska 1J et al. crlnology 140,

3188-3196). This mm ical in disease states

where gl ucocorticoids {nducgd by "stress" are

associated with centraNobesity which itself is a
strong risk factor fpe 2 di abetes, hypertension

and cardi ovascul ar 5e (Bjorntorp P & Rosnond R
2000; Int. J . Ovesit 4, SB80-S85). i's now wel |

not sinply by secre Cortisol but also at the
ti ssue level by intracell'ul ar interconversion of

act GYRoCMibHIOcor] [MNAGH, 'cﬁﬁlc%%fdné @ﬁ‘?od@ﬂ V\%ﬁ% codntBelBulatory
hydr oxyst eroi d dehydr ogenases,

hmaumﬁyatébnunmbﬁybnewxamwfnﬁbHSUDM@mmlbﬂfSha@iAWhﬁéenaSFetd
1o i i g ab! 4 0% b Tu e et h e et Rubopati
enZ¥B¥s involved in gluconeogenesis and increase substrate supply by releasing glycerol
from adipose tissue (increased lipolysis) and amino acids from muscle (decreased protein
synthesis and increased protein degradation). Glucocorticoids are also important in the
differentiation of pre-adipocytes into mature adipocytes which are able to store
triglycerides (Bujalska 1J et al. 1999; Endocrinology 140, 3188-3196). This may be critical
in disease states where glucocorticoids induced by “stress” are associated with central
obesity which itself is a strong risk factor for type 2 diabetes, hypertension and

cardiovascular disease (Bjorntorp P & Rosmond R 2000; Int. J. Obesity 24, S80-S85).



103465-1pwo be inportant in man was initially shown using

10

15

20

25

30

car benoxol one (an anti-ulcer drug which inhibits both
waroobmisRB2 and 2) treatnment which (Wal ker BR etP@I/GB2008/051029

1995; J . din. Endocrinol. Metab. 80, 3155-3159)

| eads to increased insulin sensitivity indicating that

11 bHSD nmay well be regulating the effects of insulin

by decreasing tissue |levels of active glucocorticoids

(W t . . ¥
so, 1ke" Sy AR afoe Rl aSRIBCE ARtoHFomoty oy
sccas DA abreidoMit hlsCat thic SBsucdxad g uwfucelthularrnntemdmvtnmon of active

associated with glucose intolerance, central obesit

cortlé(é@géala@w%@qrmﬂnat%he b¥- bﬁt@&yéwpsﬁem%dehydrogenases W BHSDI

oI SR DASSRSMSLTAE AT T

Wacﬂte@ BR Wlafﬂeﬁdlsﬁm\@ridbcrﬁ'iﬁﬂ @bpteltatb $YNdc0Im8). TMethid Me¢BRism may
the netabolic syndrone is not generally associ at ed

be wnqaita@x@é@@ WY léltﬂaélﬁ’lshgwtl:@ﬁlﬂg %ﬂbeméwéqr@ py eafsylsepgugtvhich

T T R

Endv&nazsp Mettﬁﬂ 8003 13vE soh &a&@ﬂasan@fteis@@ tnsuhﬂ s@kesetyBdicting that
was shown t hat despite having simlar or |ower plasm

11[389P1 swly Wwethte regulntang the affcetd nf mstllsn byl Hedn¢dsDig tisstd evely of active

sl P OTRYSH RL D) ORI 1)

Fur theicamy, Gushig’sc§Adiotde i @ésoc@ﬁ:ﬂ @ihedoesoMekdesd WhRich in turn is
met abol i ¢ syndrone expresses much higher |evels of 1lI

assprHgpl vadt glydasy intelarinsyisentra wbeuy (Faised Buptangleton g9f et

h ;
prepiginsh o i mRRE ot iy AADR A Plase Y o PR R e
syniedradsHoive asytmeticd B cledd paptild wiinackabolit syride@ms. I”Ean though the
attenuated glucocort|00|d i nduced activati on

mebglioREYEERT & nehagiredly; dsseaterb Wi cresss %tqlﬁ@lgacr%ﬂqotatﬁé?ls
(efRB T L0087, CRACHRad Bob e SRAE 86\ PSS Fopfog RSN

11[2H4SD 1 48R4ty 18R Yisdurslnoald Htgexiph&edu td Navt yheodanierdfiebi. T olfese men

of 11 bHSD in |owering of plasnma glucose and hepatic
it wis skoxe hetidgsite hvipg petibr gp glasmegpitisel lfpilethap tl%lecontrols

) R AL SRR LD BRI i
Enddt@inbN M&ats 6d 18002 1)l Paiticdineid) thdlcch@Mehis assodibrcti arithNIve @ietabolic

al. 2001; J . Biol. Chem 276, 41293-41300). This
syqdmm%@W@ssc%mudehlgberalﬁvqlmfrlémlhmtty éhaei)@pb@é@te@hs et

(Bujertllaly glg tete glf %e 9 taln g]?l@qgéﬁséﬁas thﬁ%ga{plpleaorrs] to be a link between
glubd@@fiddY 11BHSDI and the metabolic syndrome.

11BHSD1 knock-out mice show attenuated glucocorticoid-induced activation of
gluconeogenic enzymes in response to fasting and lower plasma glucose levels in response
to stress or obesity (Kotelevtsev Y et al. 1997; Proc. Natl. Acad. Sci USA 94,
14924-14929) indicating the utility of inhibition of 11HSDI1 in lowering of plasma
glucose and hepatic glucose output in type 2 diabetes. Furthermore, these mice express an
anti-atherogenic lipoprotein profile, having low triglycerides, increased HDL cholesterol
and increased apo-lipoprotein Al levels. (Morton NM et al. 2001; J. Biol. Chem. 276,
41293-41300). This phenotype is due to an increased hepatic expression of enzymes of fat
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nost convi nci ng denonstration of a |link between the
woreaoabal2sz syndrone and 1l bHSDI comes from r eB€RGB2008/051029
studi es of transgenic m ce over-expressing 1l bHSD
(Masuzaki H et al. 2001; Scignce 294, 2166-2170). Wen
expressed under the control of an adi pose specific
pronoter, 1l bHSDI transgenic m ce have hi gh adi pose
l.evel s qf tigco rone, central. o i i nsylj-n .
ca St PP QT SO er S MR OER R LB fin teament
of Mo gy slipiRehti@st thy mdidtelic Rgikased | evel s of 11 bHSD
activity in the fat of these mce are simlar to those
seehh¢ poglregEinsingjdserosstratop f adink beprspthemmetabolisyadegpme and
corticaostergne |levels were.nornal . however
1 BBl R SR Ib ! 0Fisy &) GGl i ssm iR R s
s (Mhduesilaas echl 000! Sciam@ 294, 2 Boot Ny hwhéh@tpréshéBunder tHe&ontrol of
cause of the nmetabolic effects in liver. Overall it is

an gbposelspedifie hepmatére | HRMPP birensgenighoict baymglh adipossdevdbeof

i m cked | i .Siml.y by. ) i A1 bHSD | i )
ool st el pEGi TRt R A E e T i Epidesaing hiferphagia.
M&f’l%;ﬂorttahﬁy% Uke f_iilic&ta&jdhb'@}élé)@f i I%PWWF%W?% ﬁl!aQ'at of these mice are

overlapping with that of the glucocorticoid receptor.

sinflau®, thdde sobiSHl ohicndhsubjdatsohlcpatid Ul fH®hadtaity ywndplese t he
effects of glucocortjcoids in a.nunber o

. ! .
10 Corﬁﬁ%ffrenlf‘olcjv@gw&a%%% wayery eFnake paftalyasplevels opsutiegsterone
weldtnEHRRA 355RI £laH isTHSEherangigh URAGasd 4GRL feRBBRSEALAin

~to the anabolic effects of insulin on protein turnover
livand gl ucose netabolismare well docunented (Worwood
CB et al... .2001; .J . i n. Endocri nol.. tab. 8 o )
2moBvo b 2 Ay e s SomeTig GPaLF SHerEnp gt mimicked in
middBRAp KA oveAxIRLsih 91 1 AsBIHePYat BRSE At 1DEE @Milar to those in obese
G ucocorticoi ds al so decrease insulin secretion and
15 maphis coul d exacerbate the effects of glucocorticoid

BT TR TARNA I L Mt R e
o ENSGESI, LRSI B Dy, PR FHAR B o
glutseoiti@adsiaatnuatbed b apigisRSogital PHBBlogicahididst OF BHIMY igydtsent in
hurggrlsglj(e?e%atll n?lgsclteha%dtgilusc%goertilcgi\(/ieolppgs?ti(i)nntsoqtlh!c Qnarbglsij: gEfeacr‘Eg gf ierllleEIin on
20  protein turnover and glucose metabolism are well documented (Whorwood CB et al. 2001;
J. Clin. Endocrinol. Metab. 86, 2296-2308). Skeletal muscle must therefore be an
important target for 1 1BHSD1 based therapy.
Glucocorticoids also decrease insulin secretion and this could exacerbate the effects
of glucocorticoid induced insulin resistance. Pancreatic islets express 11HSD1 and
25 carbenoxolone can inhibit the effects of 11-dehydocorticosterone on insulin release
(Davani B et al. 2000; J. Biol. Chem. 275, 34841-34844). Thus in treatment of diabetes
11BHSD1 inhibitors may not only act at the tissue level on insulin resistance but also
increase insulin secretion itself.
Skeletal development and bone function is also regulated by glucocorticoid action.
30 11BHSDI is present in human bone osteoclasts and osteoblasts and treatment of healthy

volunteers with carbenoxolone showed a decrease in bone resorption markers with no
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devel opnent and bone function is al so regul ated by
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bone osteocl asts and osteobl asts and treatnent of

heal thy vol unteers w th carbgnoxol one showed a

decrease in bone resorption nmarkers with nochange in

bone formation markers (Cooper MS et al 2000; Bone 27,
cha:ﬁég Fé@cé?e'fonln[ﬂegiog'tﬁa{rﬁ&s gggocyer 'R/H;SQ al %660;%0&% 7 '}3@%‘@1 . Inhibition

coul d be used as a protective nmechan’smin trea nt

of DIFHSI) E&REt9sh Boncd@outDiEDiidel @9 b Peoté@c dh@Baiem imueAtdeat of
in di seases of the eye such as glauconma. 1l bHSDI has
ostgpeFPsthown to affect intraocular pressure in man and

i nh Gmctocl:&ﬂc&f S Ha?f gl—s@%le IMV%H%)I(SQS&E %F thte%a/? lg\%&yés?g%ﬁlcoma.

the increased I ntraocul ar pressure assocl

11 RSO C amBbdeRIb@wSteAffet intrdB8lar frods@at in @@&inl 4@ inhibition of 11HSD1
t hal nol ogy & Vi sual Science 42, 2037-2042). There
may jhp expesiaddo BHevate dh/ingrenseg INiraneulse prasarc assoppsHwighglaucoma

i . . .
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I nhirhért apdardtoPla donvinging lidk®ees@ndil sHSD 1Gandakd @Btadolic

will |ower blood glucose bﬁ reduci ng hepatic ) )
syngrareobeib derrisnis and evbieaanseHyidancesbeggstsythatiagipg whichrspecifically
B 33 S PGP B R PP Sy LB A b s
hefit @RicEnddgeiBsiC tRiuvd tdntlPoRRIMNERELVRNBE Athslebétlc liFoprotein

secretion fromthe beta cells of the islet nay al so be

phanabipealer@r bload peassurg apdheadacainsulingssiganer. fsebpsilses in muscle
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increatahol i ¢ syndrone indicates that it is present if the

patient has three or nore of the_follow ng synptons:
Wai Strrahsiieicqge Byo mamdecopyised drdaitipnpol mebglisrsypdiome.

1 57 ERERER R A1 O AR B bt
indicatesltisat aifis present tifthn pd@entrficihrdelor Gdorewbihe ¥pllowingspmptoms:
Wi SRS (ot et 1467 5 ok SR GF B govomen:
Serrﬁ}]ii%i?i%lfgcféﬁﬂéjl@fah BEL8st P50 Aly/dI @REY kA& o/ dl (6.1

HDL cholesterol levels of less than 40 mg/dl (1.04 mmol/l) in men, less than 50 mg/dl
(1.29 mmol/l) in women,;

Blood pressure of at least 135/80 mm Hg; and / or Blood sugar (serum glucose) of at least
110 mg/dl (6.1 mmol/l).

2) The WHO consultation has recommended the following definition which does not
imply causal relationships and is suggested as a working definition to be improved upon in
due course:

The patient has at least one of the following conditions: glucose intolerance, impaired
glucose tolerance (IGT) or diabetes mellitus and/or insulin resistance; together with two or
more of the following:

Raised Arterial Pressure;

Raised plasma triglycerides

Central Obesity
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i mproved upon in due course: The patient has at |east

one of the follow ng conditipns: glucose intolerance,

i npai red gl ucose tol erance (I1GI) or diabetes nellitus

and/or insulin resistance; together with two or nore

ol OW ng: Raised Arterial Pressure; Raised

IVha%glljﬁgm{u?ilglycerldes Central ObesityM croal bum nuria

Ve Ratenvt dound thitahe pientAgenpharmaceatically-acceptable salt thereof, is an

phar maceut i cal acceptabl e salt thereof, is an
cffegtivedd ﬁH@Dimhﬁnéu angl ﬁﬁ?%iht‘ﬂélry hag yalug ¢ edreatnsnt Rhdisease states

asslhiid® wifh LB e, Wo RS IoRha U EE 1R ARbRA P ne
invemiymoik dmpfoved prdpltt&@twhmh hasald mpkeov e etpsr@prditlate $or use as

whi ch would meke it a better candidate for use as
p %ﬁ%ﬁ%ﬁ%@ﬁtlcals : Accordlngly the invention relates to

Ac%or[il h@ by 1EAEDS T (b a’i’iaﬁﬁfﬂ{ylc@ﬂaﬂo&ﬂy ertbut t#rlyf);razol 1-

enz8ic ac ; or a pharnmaceutical 'y-acce
ylbdmeoieatid; A sui t abl e pharmaceutical | y-acceptabl e salt
e | entlon is, for exanple, an

f
OrgB@%mﬁ H%PﬁghwgﬁP?' 4 ]Eﬁﬁgound of the invention

whi Ahsuitghls flﬁ:ﬁﬁrﬁab&ﬁfc'ablyh@&?ﬁablef Qlt o%@m%sun@@r the invention is, for
acid-addition salt wth or exanple, an inorganic or

examrgea ringculeddditicngialtex awpmeom}cmfdbh lnmenteon Wibigh sorudigiently basic,
for2X ﬁa urelmcacacﬁ) h‘l?(ﬁp chgrae{lif Wwith, rfgf | u%}r (f(% l%reltnllorgamtlz torr orgamrc acid, for

eﬂhﬁﬂé ApdetlbGal h@lro@ﬁ‘(ﬁﬁl@t ampirirapiosphorie, GoMuesHdtiQfcittiber maleic
invention which is sufficiently acidic i s an al kal |

acigedp gddigign @ sutgle é&@éﬁaﬁp@m&al&omq@m&bke sglétoﬁg sppewyl of thgyn
1nv@41‘[|i(oq1I \!vfﬁ%h &a It]cﬁ'rnth/azlcuﬁ@ sdan Jllge{l @é@f@tlt{? it eg%ﬂel‘c’t@oafum or
or a’sal h an

gnesi um sa anmoni um sa
pot.srsgﬁj‘i] bat, haatkalihé edrthadhbtal chdt, for example a calcium or magnesium salt, an

physi ol ogi cal cceptahl e cation, for exanple a salt
amwmww{f aaﬁ#tﬂ\é‘% ) BN PassiHaich ﬁ#f?rﬁléﬁm%ﬂ%Oﬁ@ally feceptable

catf?b'npﬁ)rr 'egehﬁﬁe a salt with methylamine, dimethylamine, trimethylamine, piperidine,
morpholine or tris-(2-hydroxyethyl)amine.

It is to be understood that the invention encompasses all such solvated forms, which
possess 1 1BHSD1 inhibitory activity.

The invention also relates to in vivo hydrolysable esters of a compound of the
Agent. In vivo hydrolysable esters are those esters that are broken down in the animal
body to produce the parent carboxylic acid.
In one embodiment of the invention is provided 4-[4-(2-adamantylcarbamoyl)-5-tert-butyl-
pyrazol-1-yl]benzoic acid. In an alternative embodiment are provided pharmaceutically-
acceptable salts of 4-[4-(2-adamantylcarbamoyl)-5-tert-butyl-pyrazol-1-yl]benzoic acid.

Another aspect of the present invention provides a process for preparing the Agent
or a pharmaceutically acceptable salt thereof which process (wherein variable groups are,
unless otherwise specified, as defined in formula (1)) comprises any one of processes a) or
b):
a) hydrolysis of an ester of formula (2):
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under st ood that the invention enconpasses all such
waatoaeesl f orms, whi ch possess | | bHSD i nhi bP€DGH2008/051029

activity. The invention also relates to in vivo
hydrol ysabl e esters of a compound of the Agent. In
vivo hydrol ysable esters are those esters that are
broken down in the aninal body to produce the parent
carboxylic acid. In one engodi ment the invention is
provi ded
4-[ 4- (2- adamant yl car banoyl ) pyrazol -
| -yl ] benzoic acid. In pbodi nent are
provi ded pharnaceuticgﬁay ceptabl e salts of
4-[ 4- (2-adamantyl carb N tert-butyl-pyrazol-1l-yl]
benzoi ¢ acid. Another aspect/qf the present invention

provi des a process for’/
phar maceutical |y accepf :
(wherein variable groug

specified, as defined inNformula (1)) conprises any
one of processes a) or b)]: a) hydrolysis of an ester
of formula (2):(2) T Cﬁl is an al kyl or aryl
group; or b) converting Z i’ a conpound of the formula
(3): z (3) into a carboxy ?ﬁpup, wherein Z is an
functional group capabl e of ‘conversion into a

whemirbR Xiglah allat bdarybgaupher eaf t er i f necessary or
desirable form ng a pharmaceutically-acceptable salt

b) t hefY¥BFINg 'W&HV%W§&ﬁEPfH%H§“?®?%bhe above processes
a) to b) are as follows. ®rocess aA—nay be carried out
under either acidic or ba 1':15 dependant on
the nature of the ester gr l‘ﬂ?’ typically may
be carried out under nc condi tNons, for exanple
wi t h aqueous sodi um hydr oXi de,” using a suitable
sol vent such as met handoj“f orfexanpl e. Typically the
reaction is carried out |at i ent tenperature,
however some esters

5
&

&

(2

&)

into a carboxy group, wherein Z is an functional group capable of conversion into a

carboxylic acid;
and thereafter if necessary or desirable forming a pharmaceutically-acceptable salt thereof.
10 Suitable conditions for the above processes a) to b) are as follows.

Process a) may be carried out under either acidic or basic conditions dependant on the
nature of the ester group (R') but typically may be carried out under basic conditions, for
example with aqueous sodium hydroxide, using a suitable solvent such as methanol for
example. Typically the reaction is carried out at ambient temperature, however some esters

15 may require cleavage using Microwave or conventional heating, for example at temperatures
between 30-100°C. Examples of suitable values for R' include methyl, ethyl, tert-butyl,
phenyl, benzyl and paramethoxybenzyl, particularly methyl or ethyl.
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heating, for exanple at tenperatures between 30-1000C
wExmapée32 of suitable values for Rl include ner¢ilyGB2008/051029
ethyl, tert-butyl, phenyl, benzyl and
par anet hoxybenzyl, particularly methyl or ethyl.An
exanpl e of process b) is the conversion of an aryl
halide into an aryl carboxylic acid through the use of
net al - cat al ysed carbonyl ati on. Exanpl es of such
processes are known to the art and are carried out in
a SAhE&hhﬁb&ﬁbW&BkﬂSU@ﬁwaSneﬂhaﬂOFMquXEﬂ&bﬁﬂm)m»m@ﬂﬂm%oxyhc
sing a suitable cat yst or canbination of
acid glirgul%bst&lg usg m@ﬁb%ﬁ@% MarhomiaH o ?%ﬁsqf SpyRrefsses are
kn(WlJﬂ R tﬁé‘ art 3n@ et cal*r'fkdtd"u@ iP4 ﬁﬁ%ﬂf&%of%n@s&ﬁ I BRh R IRPSNAGRE for
car bon nonoxi de, for exanple, nolybdenum
exemplauanb ) ngatabrbsr cagasﬁmrsm@@maylpn of Eatylysts, foh exqmmré&dﬁﬂmnann S

cnrgiys oS T PRl B pPRATES OF hapELE XN EAT T obgp i for

exddiffle, FholhEMahEt xhQMRRHyRbHERcME! (T ISR YIR REsence of a suitable

conventional heating, for exanple at t enper at ur es
basbeensethiEBon DDOCS 4rcxample B ADHon ooy lnassetion i caricd
out c?é FeJ eeH%g Ly telf]a %rgetrutsnltg%%cr(ﬁxﬁhaevecolrﬂr]gclagvetnaloré% I%la%t? & f(\%lf'I elxldmple at

ten@éﬁim‘e@b@bv@@fh oh0-c3&al MQWIISDG\Mpbﬁecia&fddayttﬁode%ﬁﬂleHQn the art that the
i.solation of the ester which be subsequently

choigeeehsaty B illotapsidon thernggire @5&1@@6@%189#& , toexample alcoholic
solgegrft?{ f@ﬂf ﬂeﬂ& f %3&1 g 1s<l)ltta‘i']%ﬂ bt ‘[hé1 eSO \Qﬁlcﬁl eo%' sﬁf)seeqku%ﬂyt d98€d on

e art npounds o
wotleupots $@1dt1b1y t(ﬁgiive dfe aq)bﬁ)pmatemodis Iw&élchlscxbm@oercldml Hi}hﬁose

skiliindBs F 1t FHADOU® SbHEBI BhEMY Eaabicar Bt o Ghomethods used

to dRERIhE § ﬂ’(ﬁéé1sklﬁc6§1%§1§cﬁrdf/f91%§ilé @hl e to protect any
senS|t|ve groups in the conpounds.” The instances where

pr otteatliatw besippecrssidhat insome sf thabitastiandmsutiangt lherein it may be

necirang iRl 0 BRI oS s SR P SRRy L Bataees where
prof&tion tAnesssivytds d%&?db@@e[ﬂél RASIE nfeehddk P6r prblebi®dd &t kABwn to those
see T.W Geén, Protective Goups in Oganic

skikgyhinHbe g, anyﬁn]tmnal pRptegHHS SENPs m;@g@@)use cordgnce with standard
praﬁtg%?(g%;} hll%t{‘aﬁé%} lé%egl' %{é %}11%3 St{gct u @? mt (2% Ql%ﬁ}rgﬁ{l’ers]ls, John

S|ra

Wikgnmd Sbnd, 69 e akid, @ﬁl‘éad’(ﬁﬂi ineheld ghﬁrpe istich & #ihd &hﬁﬁ)xy or
£yotect|ng roup for an am no or al kyl am no group
y

BEY B ayIc eswl%mmtj%tbs graugrin seuepf @eéﬁﬁcapk%%woned herein.
groy| uﬁytﬁ@ f"(ﬁ gg}‘ fu@h Q@V&%{ hoQ m,llpﬁs HPExample, an
(0)¢ ar

exanp ony oxyc onyl
acy attupxioe akzimp’ly‘ lan glkaugyl gaoup such as acetyl an alkoxycarbonyl group, for

example a methoxycarbonyl, ethoxycarbonyl or #-butoxycarbonyl group, an
arylmethoxycarbonyl group, for example benzyloxycarbonyl, or an aroyl group, for
example benzoyl. The deprotection conditions for the above protecting groups necessarily
vary with the choice of protecting group. Thus, for example, an acyl group such as an
alkanoyl or alkoxycarbonyl group or an aroyl group may be removed for example, by
hydrolysis with a suitable base such as an alkali metal hydroxide, for example lithium or
sodium hydroxide. Alternatively an acyl group such as a -butoxycarbonyl group may be

removed, for example, by treatment with a suitable acid as hydrochloric, sulphuric or
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benzyl oxycar bonyl, or an aroyl group, for exanple
wh2002/0§0232 The deprotection conditions for the BODEGB2008/051029

protecting groups necessarily vary with the choice of

protecting group. Thus, for gxanple, an acyl group

such as an al kanoyl or al koxycarbonyl group or an

aroyl group nay be renoved for exanple, by hydrolysis

phc?%)g&lcaac bi k?llugrotﬁ@é:tﬁ a%%f%]}aﬁaﬁ'lua?}?ln?é l:argg rou)P S ch asa

r oxi or exanpl e or sodi um

berﬁbtoeymbmnw kyoupmaCchd regio® e fsmmdan@ske by h@dlﬁo(gmyamn kwaxyzi catalyst
be renoved, for exanp nent MAth a

roup
such s PAABIEIPoERO %lmbtf?ﬂﬂalﬁmcwﬂ% iLﬁwmcede YaplRGPTR
tris QHQO%Cétﬁ J(; %uﬁﬁﬁﬁl%%ﬁtbﬁlaﬁ% %O%Qnggroug for a pr)1(1§/1%grammo group is,

ryl met hoxycar bonyl group s nzylo bony
ﬁngxmuﬂemaMﬁbdoybnum@dﬁumonWBMEmpkwﬁdbynhydmogwnhanamybnﬁnm

over cat al yst. such al | adi um on-car bon, or by
forteF‘%‘BPlﬁéW TR A Oémltgﬁ"é’%a&mlﬁor exanpl e boron

tri A(dulthBlb BRIQARE LeRd 1)) for AhHok AR Ripad, ter Hahipke an acyl group, for
protecting group for a primary am no ggoup i's,

exagyaeph alkarzp thmlsgy‘h aSgarcgml; aprArex greup, epcemn@éz@nmzyl or an

aryLmegﬁ%@f@l&apm nreexa leabetn% lgrlrbnge Ot%C‘[l(%X(gOnE*tloglf for the above

profgctihg gtdu@g willl aegRsdagily dark yosdﬂlothy chFiodPf protecli®f grRWAMHW, for
an acyl group, for exanpl e an al kanoyl group such as

exagyde.#h ackreravvsichgs anplkangyl o aaajsve Sisen 2y be remoxgd, for
exa%{ﬁ :Bsrtlﬁ/ﬁlgol?sr Q%HR a sﬁ{)ab%(ml c@MAIkalJﬁ@tapw ?Stﬁg}fblo&ample

or t ove protecting groups
hﬂm&nessanmhmym@kywwAnhmhheﬂphmagmnamypgom@mkmngagmnnpgmmp

Thus, for oup such an_al kanoyl
may be 5?{11%%? rg?%ﬂgle h%g%e@%% Verfa&ﬁtagségﬁb‘h@s by

pmnmgﬁ@bﬂ%h%thh a suitabl e base such as an al kal i
nmetal hydroxide, for exanple lithiumor sodium

hydAamnd@epﬁnu@mgaimqe%yaambaxygmupMyﬁngmampkswmhﬁaﬁyag

groﬁﬁg‘[‘%% lgfé@gl&}qugﬂl%é ?)? grrl gtgl% r)(,)EP W, élﬁn)ga re’mo%d for example, by

hydalykR&itha Bide SRR odinS dréblE R Fet &aipRth IhRYPrb@s which
carboxy group is, for exanple, an esterifying group,

may be r@m\m@lt for gxaraplayy Geatmenteyibyan agidpr imme amgrepeic acid such
as tgglng%% e‘uc %:1d oF ﬁﬂ%}ecgmgf% grl)oglaér:;[i hl%tngdgt e l‘gt%ngCP %} example,

droxi

by Wdr6 Seratiyn beerraedmr@ﬂ sudhass pa}i@dmﬂnam-&ufbdrr eat me nt WI t h
an acid, for exanple an organic acid such as

t ri Thepiotstag BEOURE dy bsrempyedat app Fenvanisehyigge igtiagynthesis
us1ﬂ@&&neﬂﬁt¥napf‘ecﬁ1’ﬁaﬁ’é/se\gell ERw AP Rmical art.

Another aspect of the invention relates to a crystalline form of 4-[4-(2-
adamantylcarbamoyl)-5-tert-butyl-pyrazol-1-yl]benzoic acid (Form 1), which has an X-ray
diffraction pattern with at least one specific peak at about 2-theta = 16.8.

The 2-theta (0) values were measured using CuKa radiation.

According to the present invention there is provided a crystalline form, Form 1,
which has an X-ray powder diffraction pattern with at least two specific peaks at about 2-

theta=16.8 ° and 18.5°.
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pal | adi um on-carbon. The protecting groups may be

WO 200006d3at any conveni ent stage in the synt heBCBEGB2010RH51029
conventional techniques well known in the chem ca
art. Another aspect of the igwention relates to a
crystalline formof 4-[4-(2-

adanmant yl car banoyl ) -5-tert-butyl - pyrazol -1 -yl]benzoic
ac : . T :
e T e e e L

whilh.h8s arl Wera® pohvetadifftgctiva lputesn wethespoeifis pedd atigsbag 2Ghia = 16.8,
radia%ipn. According to the present invention there is
l&ﬁﬁﬁ@ﬂ dd a crystalline form Form 1, which has an

X-T ¥ RAMUes il frELAthl i Rahd 8 i {iBd &lorysBate ¥R, Form 1,
specific peaks ‘at about 2- theta = 16.8 r"and
whik8.h8s Ac Xeraghipog deoditihection psigerh Withvspatifiopealisent eboug 2-theta = 16.8,

rovij a crystalline form Form 1, which has an
l&giﬁﬁéqggVﬂgkldg}fraction pattern with specific peaks
at  Ab&itting 16 MRt Fesend By &atiohGh&e dgtotled a cAGEMIH BEM ! Borm 1,

the present invention there is provided a crystalline

whichrhap arFgray Powdii diTdvtion gattom math specidie peakisfat pbtt 2dheta = 16.8,

1 BEHER 08, T 2 DA, 0 the b esent

I nvAaBédramgtth egpréeenPinovitdadhére ¢d otk cRstallGieMorordfotn 1 which
1, which has an X-ray powder diffraction pattern with
hasqpetiry povpées sl igetioRaicrmsubpentally the sgne agths X-my pewder

diﬂgr%cti?)ﬁ é):!ltgeﬁ us%Qg éuKa: §a(§atio%2%1§ywnli%'ﬁ%ﬁg q 20. 4. According

resent- rnvention there is provided crystalline
f or Accdrdmmtd thetpredenhiascaionXherays powded cdisfafliredbrmo,Form 1,
ttern substagti$hh¥ the same as the X—ray.ﬁomdi{ e
whighthay ar K@ PeRCEePHaction Ratiesy RAy a4 deagt 95 PPCE HEWFE 4 2-theta =

pluEbBHRIsb.5°ACk@fdi Ng to the present invention there is
provided crystalline form Form 1, which has an X-ray

powdecordingfte detpiresenpiay trérom thére s provideds ershdlisploons Fam 1,
wRERG B Ay aoeae it Brudantiiol ko PO Be soriaid-gore -
16.87 M§§ 8 mihi8 of PMhefzOr M 1, which has an X-ray powder

diffraction pattern with at | east one specific peak at

2- t Asearding to the present invention there is provided a crystalline form, Form 1,
which has an X-ray powder diffraction pattern with at least two specific peaks at 2-theta =
16.8° and 18.5° wherein said values may be plus or minus 0.5° 2-theta.

According to the present invention there is provided a crystalline form, Form 1,
which has an X-ray powder diffraction pattern with specific peaks at 2-theta = 16.8, 18.5
and 14.4° wherein said values may be plus or minus 0.5° 2-theta.

According to the present invention there is provided a crystalline form, Form 1,
which has an X-ray powder diffraction pattern with specific peaks at 2-theta = 16.8, 18.5,
14.4, 13.9 and 19.8° wherein said values may be plus or minus 0.5° 2-theta.

According to the present invention there is provided a crystalline form, Form 1,
which has an X-ray powder diffraction pattern with specific peaks at 2-theta = 16.8, 18.5,
14.4,13.9, 19.8, 20.1, 15.8, 22.6, 19.4 and 20.4° wherein said values may be plus or minus

0.5° 2-theta.



103465-1Ppwo 16. 8 plus or mnus 0.5 2-theta. According to the
present invention there is provided a crystalline
WO 2008060287 m 1, whi ch has an X-ray powder diff reCr/G8e008/051029
pattern with at |east two specific peaks at 2-theta =
16.8 and 18.5 wherein said vg ues may be plus or mnus
0.5 2-theta. According to the present invention there
is provided a crystalline form Form1, which has an

X-r [ ' k
2 BRI kAR B R TR G ol g ARAELAIL R BRF Form 1.
whivhyhaben pl-tag poivdot dilsacliob p2itdrhetith at Aes0ori spgeifio ptdieat 2-theta =
fesent invention there is provided a crystalline
16.66rm Form 1, which has an X-ray powder diffraction
pat k@é&dl\ﬂgt‘[@ th%ﬂﬁ"@éem i‘ﬁv@rﬁ%sthélje %pﬂbbi%%@ atryjs@lllghe f%ﬁn SForm 1,
14. 4, 13. wherein sai d val ues rmay be plus or
5 whﬁhm@sm@X&ﬂQ{Dh@bamﬁﬁnmon@amganﬂtMéﬁ@r@BEHmmﬁn@eﬂﬁumathda—
16%heﬁi i.$ provided a crystalline form Form 1, which
f X-ray powder diffraction pattern with specific

pgal@ccﬁfﬂmé‘té ﬂﬁtﬁesentlﬁvghtlola&h@re islgrodided BrydtallfR. f85m,Abrh 1,

4 and 20.4 wherein said val ues may be

Whmhlh@s o Xﬁamgvvtdelsdlﬁfraqmen Raters ovidi spgeifio petle apPdbeipe 16.8, 18.5
mﬂaﬂy$nt|on there is provided a crystalline form Form
whi ch has an X-ray powder diffraction pattern with

10 at heestlingne tiepeedchi @vpeRk thére 2s proeidad erydllhe form, Form 1,
Accordln to the resent i nvention there is grOV|

yiap A Xigy PPB’ldﬁli iffipciion patign ovthhRecifip Pxaksay 2rbsia er16 8 18.5,
pattern with at | east two specific peaks
14Q fjé %%%Ql 16.8 and 18.5 . According to the present
[ nvAntordrmgttdn dregpresenpimosntoadhat yspralided eryktatlime fBon rﬁoh;n 1,

whi ch has an X- ra owder diffraction pattern with
whichdas pp @@,—mydalt Pyohia e avifh Spegiis Dl 24 4-theta = 16.8, 18.5,

15 1440008 oil9r}gzbq g, M@S@maﬂd%eml on there is provided
crystalline form Form 1, which has an X-ray powder

d|fﬁpauﬂmgnoﬂaunewntmwmhumpbaﬁﬁswnpeb&smamﬂzwﬁhend%mm1

whishIBs AF -Ryahteh il fisham PRI oG oG Jidiion sretpupp Figure
1. Form 1,
20 Table A

Ten most Prominent X-Rav Powder Diffraction peaks for 4-]4-(2-

adamantvlcarbamovl)-5-tert-butyl-pvrazol-1-vl]benzoic acid (Form 1)

Angle 2- Relative

Theta (20) Intensity % Intensity
16.845 100.0 Vs
18.511 65.9 Vs
14.408 36.5 Vs
13.874 23.8 s
19.772 23.2 s
20.105 18.3 s
15.758 16.4 s
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the present invention there is provided crystalline

form Form 1, which has an Xjray powder diffraction

pattern, using CuKa radiation, as shown in Figure 1.

Tabl e A Ten nost Prom nent X-Ray Powder Diffraction

peaks f o242 S

adamant yl car%armyl - 5- ter? butyl - pyrazol -1}-yl | benzoi c

acid (Formmamw = very stgong s = stgong DSC anal ysi s

shows Form 1 has ah onset of nelting at 308. 80C and

apeak at 313-HBC. [he ljdsﬁtherm)grarﬁis depicted in

Fi gure 2__ W s—statedthat—thepresent invention

rel ates tso gg?rswflal line formof Form1l, the degree of

cryst allsﬁlstryngs conveniently greater than about 60%

nore conveniently greater than about 80% preferably

greater than about 90% and nore preferably greater

t ha I

cry oG bRy Ve PRE 6 Bl ot A GER] B End a ppak a
31(p5°@vi BesDXS tlaympgratders ddpicfeddn Figune pat t er ns

subst.ant.j al | ame as.the X-r powder act i

pat 1AL ISR ' s J@r&ﬁf‘éﬁ ATTORR Y R B RN {mwé%gﬂnl
thetd%greer%t:ry@{aﬁfﬂus}qp&orﬁf%ﬁ%ﬁﬂﬁ gl%gieﬁth%ntahsﬁt%owln%ﬁé ):o&]%ﬁi@ﬂtly

be understood that the 2- theta

greatat ﬂ@s abcoutt&G%, lﬁrerfatylbky@mbéer tHauf ftyome 9®%mnpi atdre preferably greater

lbght chi f 0
tha iy 2508 Uit kPoBn e TR6EH B oaRallay dokafibn bl AR S5ve.
be TROBEMYEPrAsdRDSRlyUSEvdel Hiffractlonditeind dhibstdhtiXty ﬁié same as
powder diffraction pattern may be obtai ned which ha

theaﬁéaydyowd@f diffrpettnmmatieis Skown rnsFlg@@elnzmdﬁ@s gwbstantially the ten most
proﬁﬁﬁleéiﬂ %S{L%%ré%ﬁgﬁ%e%té 9£1§es§) %H&Dn glﬁga?og%s‘ﬁp 'TE%%A% ¥1£5%f§?6c{lﬁhat the 2-

theiaMaBRs iof tHRSX-rily pdwder Kiﬂ’fraaﬁnﬂﬁi‘tteﬂl iy aatyistphtpafrb@rone M@chine to
fluctuyate dependi ng on neasurenent conditions.
anothgx 0§ figPeone Sam@&wne%leu 8¢ S thso@luch grotedh arcrst £ e gamstrued as

absoe Present invention is not limted to the crystals

It is known that an X-ray powder diffraction pattern may be obtained which has one
or more measurement errors depending on measurement conditions (such as equipment or
machine used). In particular, it is generally known that intensities in an X-ray powder
diffraction pattern may fluctuate depending on measurement conditions. Therefore it
should be understood that the Form 1 of the present invention is not limited to the crystals
that provide X-ray powder diffraction patterns identical to the X-ray powder diffraction
pattern shown in Figure 1, and any crystals providing X-ray powder diffraction patterns
substantially the same as those shown in Figure 1 fall within the scope of the present
invention. A person skilled in the art of X-ray powder diffraction is able to judge the
substantial identity of X-ray powder diffraction patterns.

Persons skilled in the art of X-ray powder diffraction will realise that the relative
intensity of peaks can be affected by, for example, grains above 30 microns in size and
non-unitary aspect ratios, which may affect analysis of samples. The skilled person will

also realise that the position of reflections can be affected by the precise height at which
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identical to the X-ray powder diffraction pattern
W@ kw6682 Fi gure 1, and any crystal s provi di ngPCF/GB008/051029
powder diffraction patterns substantially the sane as
those shown in Figure 1 fall;pwithin the scope of the
present invention. A person skilled in the art of
X-ray powder diffraction is able to judge the
[
theégltg?fg?sﬁé H%Srdgfgﬁgﬂ"g@ﬁ? tll{eﬁz)é{ ga\ffg?%nogf fffgé{ea(ﬁh{ra%[b\%eter The
surﬁicé praaatifyat thid dampleahy aBothhad a trhell e#tat Heacd tlht—: el[fﬁiattyon pattern
eak(i can be affecte rains above

by, I
dat@ OISTUPOHME Nohloshetakenps wﬁﬁﬁﬁw{o %?3@53 8? Ay, R
TInMbd BBy Xeﬁe\;ﬁl@(gw@e@ idlcrryS @@Hﬂ W@le?f kb §01%k1 99k eﬁunn C.W.

person w | so realise that the position of
(1948, e miiaah Erystatlogmphy f EleteadobPresh é.opdecikdeg Hei Ry ft Adtxander, L.

h | e.si [ e diffractoneter and the
E. @2:7%) g;ﬁ%ﬁ% aB%O%]%rof?‘FE’r?fp'ffract omet er. The surface
pl agahdrhlty, af mdREreRRAPEPrY: difHOL BNY Rl @inSdHeX Irayeh dveddr-
Hence the diffraction pattern data pr esent ed are not

dlffr@:t@@amak abpud § Yadrdetsuinepay@dula pluy Jeniaing > Rilgetsmpd such degree

of %%ﬁas netnrt ggzggéﬂoﬁpdl%egtéﬁ(eng%ﬁon&% \Yh%&}é%l eéhngﬁnhe y(l-ray powder
d1ffi1ic}tﬁ)h§ia{té1@ﬁﬂ Pi’gﬁre Caad %d@fbaﬁ’fn@slfablds@ﬂ dRitheltho@, it sholfd be

& Al exander, L. E. 1974 Diffraction
underpeactilireia) enS@Sn@#%h lﬂyctuateré@a h¥hexnerimsptaeorglitions and

sa 1@%{63%{)3{1819 PEkeq Oﬂeﬁgtl(igpr ay powder diffractogramis

/oor ess, in partrcular plus or mnus 0.5
2-theta, and such degree of a neasurenent error shoul d

be taken into account when considering the X-ray
—M&Mﬂ%&ﬁ% pattern in Figure 1 and when
X-R%ﬂbﬁﬁeﬂ_ﬁm&%n@n Furthernore, it should be understood
S mght fluctuate depending on
agbe@rl rrent al conditions and sanpl e pr epar at on

0

‘rVe[ITtF’Flsr“é’ctl on Table B % Rel at i ¥¢f

Def T TT oM, 25, 100 VS (VEery|strongy 10
(strong) 252100 s(végls‘clfrong)

10 - 25 s (strong)
3-10 m (medium)
1-3 w (weak)

* The relative intensities are derived from diffractograms measured with fixed slits
Analytical Instrument: Siemens D5000.

The X-ray powder diffraction spectra were determined by mounting a sample of the
crystalline material on a Siemens single silicon crystal (SSC) wafer mount and spreading
out the sample into a thin layer with the aid of a microscope slide. The sample was spun at
30 revolutions per minute (to improve counting statistics) and irradiated with X-rays
generated by a copper long-fine focus tube operated at 40kV and 40mA with a wavelength
of 1.5406 angstroms. The collimated X-ray source was passed through an automatic
variable divergence slit set at V20 and the reflected radiation directed through a 2mm
antiscatter slit and a 0.2mm detector slit. The sample was exposed for 1 second per 0.02

degree 2-theta increment (continuous scan mode) over the range 2 degrees to 40 degrees 2-



103465-1Pwo 3 - 10 m (nmedium 1 - 3 w (weak) The rel ative
intensities are derived fromdiffractograns neasured
waowRaoko0éi2sxed slits Anal ytical Instrunment: SienmePSI/GBOD8/051029
The X-ray powder diffraction spectra were determ ned
by nmounting a sanple of the grystalline nmaterial on a
Si enens single silicon crystal (SSC) wafer nount and
spreadi ng out the sanple into a thin layer with the
thefd iﬂ t Jta—ﬂletﬁg 1S oﬂPeeru‘ﬁhfng ?imeT\bgs ﬁaﬁliﬂlu“r‘es"é{ﬂﬁ 43RHDAAL, %Re
revolutions per mnute (Cto 1 nprove counting
insgtuAtntstdscgippodl withrassdingil ledont duntoas dytsctge n@sratod dndytata capture

copper |long-fine foc tube operated at 4CkV and.40MA
way by reansghidPehgPHPISK 036 S Oaﬁ@r&%ﬂ%%e}“ﬁg&w Phed
sofg%ir@.yPé@&{s%ﬁlily&sin BRSSES X-gﬁ}gﬁgpdé’i‘ i UL IS AI Cre ¥R BRI B relative

Ivergence slit set at V2 the reflected radiation
5 intghisite of pehks harobrgydl Terteinm, fortexsmplet grainslabovamtimacron2imyize and

det.ector slit.. The sanpl s .exposed f 1 ond per.
o5y Bgecsot ek ) ARPOARIYT EDRET o oSk R Ap ey il als
reafR¥ethat the pb EEo Zrcfl8@I0Re Sarl Be HPecHRIWYEBS prectsBAERNE & which the

theta-theta node. The running tinme was 31 m nutes and

sanaplg siselp dhidifTaemptasand the aerowakbreden phided diifreefometer. The surface
cinti-l. ati count er _as det or . nt.rol,.-and. dat
plaB 0 i el LN E R SERFREL: 1R i By e

10 preV¥htddsirabol epgeatas ABsoMitt Ralled.f ract + sof tware. Persons
skilled in the art of X-ray powder diffraction wll
realise that the relative intensity of peaks can be

Diffdref iR 2l ine Ci10H e, grains above 30 mcrons in
Wﬁﬁﬂﬂ%ﬂ‘ﬁlﬁ% pect ratios that may affect

Analyétal dnsruafens aiipllegrunidnes Qk000 BHCperson wi | | al so
realise that the position of reflections, can

b
Typicslbcleesdhay Smg el praésgias eotgnghin %40%1%%%13%%%%& alid
s vt e} U ShbPaRed B¢ SO0 4 S CRLBIGE 0 Pl

perSaiipice APYrgdlesPudiaygitrdgsmhd uRll - €10k ralderipenl theeminute.
diffraction pattern data presented are not to be taken
as absolute values. Differential Scanning Cal orinmetry

Analyti cal | nstrument, TA |Instru : DSC. . .
Tya b et BT At oMt TEM SRRy i These

prop&ifiles aHayibe RkdéMRcAARInkithd ﬁiﬂlo%ﬁg’hs@agl.i d was heated over
the tenperature range 25C to 325C at a const ant
20 heating rate of 100C

Assays

The conversion of cortisone to the active steroid cortisol by 11BHSD1 oxo-
reductase activity, can be measured using a competitive homogeneous time resolved
fluorescence assay (HTRF) (CisBio International, R&D, Administration and Europe

25 Office, In Vitro Technologies — HTRF® / Bioassays BP 84175, 30204 Bagnols/Ceze
Cedex, France. Cortisol bulk HTRF kit: Cat No. 62CORPEC).

The evaluation of the compound described herein was carried out using a
baculovirus expressed N terminal 6-His tagged full length human 11BHSD1 enzyme(*1).
The enzyme was purified from a detergent solublised cell lysate, using a copper chelate

30 column. Inhibitors of 11BHSD1 reduce the conversion of cortisone to cortisol, which is

identified by an increase in signal, in the above assay.
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rate 100m per mnute. As stated hereinbefore the
waogmaepdssesses 1l bHSD inhibitory activity.Pdneseo08/051029

properties nmay be assessed using the foll ow ng assay.

Assays The conversion of corjj sone to the active

steroid Cortisol by 11 bHSD oxoreductase activity,

can be nmeasured using a conpetitive honbgeneous time

O ST R T Tk B o

10thM Afidt dimtcbefabhthed i0gs@s buffl RE(tz{u)mg 1B} Damy@l@ﬂ)l&%ﬁﬁlal assay
30204, Ba noI s Ceze dex, nc Corti HTRF
congpptratiogy g@ as e Pi%i%‘f (e Plask 39 ‘l Wﬁli PE&%%%&X

Hugﬁ,%q{]HbggA er ein was carried out using a bacul ovirus

expr essed termnal 6-H s tagged full |ength human 1l
bHSDhe essay weg tdrjicd Phien erigtpimeolwas op2@jilfdoeslstingorficartisone (Sigma,

rodli b ife iy Thii). eiterehmeo dik TRell DheBufREEhw. NaDPH

(SiERAMEIH, TdrQd, 198[v)SA0Eosk B- %sbheﬁ@[iehﬁﬁt’d%’cﬂaée?Roche Diagnostics,

Fdentified by an 1 ncfease inh signal he above
12.4gg/ay), BIEl &£ @ipoanRodle DesdteSKe timvBs adays ullfaré K, HRO./KH,PO,,
di met hyl sul phoxi de (DVMSO) to 10vM and di ] uted further
IOQIﬁMa\@I;%K/S,HWmm@B At BHAPAJusing phaeprepyiate dilgion tojgéve a viable

{
o] lage s P GRIAFOLE LB LKL SR et Sos
endybl) plufhet aespoundasheasiy pldtcotierd imcabatat ﬁlr 2y (iﬂlﬂllifES af37°C after
20m consi sting of cortisone

gma, Poq
whigk Mo Rgactigh tiéd8ePrddhosp %@51801@ RbLHH OESP é&%ﬁw@gheﬂmc acid
e ) X
P PR T B IRS Ba G SBaHagd pREChE o fiegadded nd
the b?atEﬂ'ﬂg:hhsﬂ and EouBat¢ Sl eehouRom Ireom RonseeatpreUK ludraddence at 665nm

R, Lo PLEUEAED0E AT, BIL T2 £SEOTELRAR

reaé@abl e assay wi ndow - an exanple of a suitable
dilution may be 1 in 1000 dilution of stock enzyne]
pI u@hftsesltataomrp thendised tvecabmibay [ anless fosicach mmﬂmné (Origin 7.5,

M1%8gal §f’%‘ﬁ’ﬁr§3&§§}h?’rﬁ%toggﬁgt l;lgﬁ) \é\d?j(!l/ AURYS )Te Bﬂrhlta{e MPOE compound.

*1 glfh\éq@ﬁﬂ’naﬁéﬂ Bibfogaal dh@thideyCconyvep atseldo 08! 1565% XL166§8 or
D2) . of anti-cortisol Cry tate was then added
The, fdlowing results were obtained: Example 1'1C50 0.008 pM.
The oral bioavailability of the compound of the invention may be tested as follows:

Determination of Bioavailability in PK Studies

Compounds are dosed intravenously at 2mg/kg (2ml/kg) and orally at Smg/kg (Sml/kg) in
a 25% HPBCD in sorrensons buffer pH 5.5 formulation. Blood samples (200ul) are taken
Predose, 0.25,0.5, 1,2, 3,4, 5, 6, 8 and 24 h post dose for both routes and plasma prepared
by centrifugation. Plasma samples are analysed as below. PK parameters (clearance,
volume of distribution, bioavailability, fraction absorbed etc.) are calculated by standard
PK methods using suitable PK software (WinNon-Lin).

Bioanalysis of plasma samples

The guidelines described are for the manual preparation of plasma samples following

single compound or cassette dosing of project compounds to all PK species used within



103465-1pwo t he pl ates seal ed and i ncubated for 6 hours at room
tenperature. Fluorescence at 665nm and 620nm was
wore@se6rs2 and t he 665nm 620nm rati o cal cul at edPUBRGBYO08K51029
Envi sion plate reader. These data were then used to
cal culate 1 C50 val ues for eagh conmpound (Origin 7.5,
M crocal software, Northanpton MA, USA) and/or the %
i nhibition at 30mM of conpound. 1 The Journal of

& . LSh Ly o ) _
GBI, BB Bheo 2 MO BByl c v
is d@s@@dnM The oral bioavailability of the conpound of
the invention may be tested as foll ows: Determ nation

N8} pavai l ability in PK Studi es Conpounds are dosed
intgavepeusly at 2ng/ kg (2m /kg) and orally at 5ng/ kg
(5m/kg) in a 25% HPBCD in sorrensons buffer pH 5.5
5 f2or fherid IoriracBbodbtainpl es (20Qul) are taken Predose,

.25, 0.5, 1, . 4 6,.8 and 24 h post dose for
bt PRBRIE Satlel st UsHa et Tgyofent r | fugat i on.

R, appBn AdsRL BarcARbAAAINSAE HtchetRWks PK paranmeters
(cl earance, volune of distribution, bioavailability,

r adeeaptangd SoiteydloeBetlch Pagse cal cul at ed by standard PK
1 gﬁ ho?s usi ng suitable PK software (W nNon-Lin).
. alcria . . . .
vsis of plasma sanpl es The gui delines descri bed

10 Solat@sfMEthhig, ARMnatiland@@w&0 on of plasma sanpl es
follomﬁqg%sin | e conpound or cassette dosing of
WatgroPwific g5deo al | PK species used

it i DS .S by open access
lm¥%%?hgﬁw%§gg?kﬁggﬁgéngégggﬁgﬁgs (LC-M5) is described.
2mCdedpentl 59 weplaes dhslids  Generic Extracti on Method 3.

Ex | e Sanpl e List Using Ceneric Plate Layout 4. Open
Bkﬂki&@@“@dﬁ%ﬁﬂSubnission and Syst em Checks 5.

s 2. OcRERtBRERHSH M&Ekd@e for Batch Pass 1. Materials

Solubilise compound(s) to 1mg/ml using DMSO taking into account salt factors if any.

(8)

The DMSO stock(s) may be used to make all calibration & quality control (QC) samples:
2.1 Single compound analysis

2.ia  Preparation of calibration and QC samples:

20 1. Prepare standard solutions as follows:
Stock diluted|Volume methanol{Volume stock| Standard conc. |Post plasma dilution conc.
ng/ml ml ml ng/ml ng/ml
Img/ml 0.9 0.1 100,000 10,000
100,000 0.5 0.5 50,000 5,000
50,000 0.75 0.5 20,000 2,000
20,000 0.5 0.5 10,000 1,000
10,000 0.5 0.5 5,000 500
5,000 2 0.5 1,000 100
1,000 0.5 0.5 500 50
500 0.75 0.5 200 20
200 0.5 0.5 100 10
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Purified or HPLC grade Iml shallow 96-well plates OR

weppencasf tubes 2nm deep well 96-well pl ates PCTEBR08S51029

Bl ank (control) plasma 2. Generic Extraction Method
Sol ubi |'i se conmpound(s) to I ng/ n using DVSO taking
into account salt factors if any. The DMSO st ock(s)
may be used to make all calibration & quallty contr ol

SRR LR R PR S og gl gon cone.

stijgpdar g sol g4 ons as f @4 ows St ocI50d| I ut ed Vol ung
nmet hano| Vol une stoc¢k Standard cone. Post| pl asnma
di 3@t i onh cond.5 100 ¢.5 ®.% 50{5 5010.5 0.5 10 1 2.1

o T e S G g0 ST ol S R E L ap P RO NG
St amgak@r S@ dfteh &NSE the sthkddrd 851uMBdl t8 f@hdr RR1IP bﬂth% p4ate
Add 50ul bl ank plasnma to each of these wells. 5.

g’enéﬂéﬁgukhi\éﬂl@amﬁ@l qagh opdgsa wielse al i quot's of 5u| of
tSh eT% %Qﬁ]egét?thet ég%gliglg ers:r1 @Q% 9111& oqg] gé]fﬂl oﬂh%nlt%%{lg/ml OOOng/ml

sol ut Fons concen

6. Aﬁdl(ﬁmﬂngbhlasﬁéﬁdafcb@nmmh@ e iple@é (X Qeseat cath c&ﬁ@ﬁ&ﬁ@crn)
50ul of each PK sanple to the Im 96-well plate 8. Add
| A SRuIank pla GaRkpL teseach of the PK sanples 9.

E!?SWa%si%ggolﬂ%‘?%aJhoffﬂé lie?@ﬁle%? Li flaxd by vortex
m xi ng. . | a

ute i1 ntravenous n oral dose (PO
f8or Adl &t mothandl (eochﬁpmmd) moemchmf thatikosunted Qug/ M i n

reg;t Eanol éFor exa ?ﬁaﬁl on made.to an
Riuge 2L daredhip fﬁlﬁeﬂ% 2% Wsl Ht}?‘ bt B | ut ed
hozﬁgufecmﬁé%ﬁoﬂso@gﬁ Fha &l élﬂs'e QP@) f&%ulaﬁggs @P‘ex%gct% corg:entratlon

aliquots of plasma to the pla ul of "dil
| V fookOwglnaltin mrethamol. (For example, a formulatlon made to an expected

concentration of 2 mg/ml would be diluted 1:200 to give 10ug/ml solution).

11. Add 6x 50 ul aliquots of plasma to the plate. Add 5 ul of diluted IV formulation to
three of the wells, repeat with PO formulation and remaining 3 wells.

12. Precipitate proteins by adding 100ul acetonitrile containing a project related
internal standard (at lug/ml) to all calibration, QC, PK and formulation samples.

13. Vortex mix the plate before centrifugation at 4,000g for 10 minutes.

14. Transfer 100ul of the supernatant to the wells of a 2ml 96-well plate (see following
plate map). Care should be taken not to disturb the pellet.

15. Add ~1.5ml of 50:50 Methanol: Water into the last well.

16. For analysis on triple quad systems: add 400ul water (HPLC grade) to each sample.
Gently mix.

17. Add 100ul of the 100,000ng/ml stock of each of the standard solutions to the 2ml
plate and add 900ul water. Add a sample of internal standard to a further well (see
plate map). These are for compound tuning (denoted on the plate map as tune
solutions)

18. For analysis on platform systems: add 100ul water (HPLC grade) to each sample.
Gently mix.
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remaining 3 wells. 12. Precipitate proteins by adding

WO @0aberaetonitril e containing a project rel at®BUr/GB2008/051029
internal standard (at lug/m) to all calibration, QC,
PK and formul ation sanples. 153. Vortex mx the plate
before centrifugation at 4,000y for 10 m nutes. 14.
Transfer |1 OQul of the supernatant to the wells of a

SOLNREAE) funPufbSub s yOnp WBERY SR BlepafcRS 5 000ng/ml
~1. Gt 100ul50:HH05MAMa 0l standatdsolitivhe td HEoul astermel | .

.16. For analysis on triple quad systens: add 400ul
2iipgt EASSEIPECCGRANYS t o each sanmple. Gently mix. 17. Add

2.iihoqiie891fati&b8féa%re%%aé@jc shfks.of each of the

standard solutions to the 2m" plate and add 900ul
Notwather casddite dossarpiceinafuni of methahol st@matdrta dilgic shd Lmg/dstock will

|1 (see plate nma These arefor conpound tuning
be et EFouing hahp R el soReObEaresut  ons) 18, For
anahygiiso@rdbrrehat frag/misiek edquircdddla b@ul water (HPLC
grade) to each sanple. Gent m x.19. Manual ly tune

n
3l | Add thsogadsedugilyme @fampth@miytg alald & bnial ohwpaeletink o
, 090 m. £a I | of . 0, 000na/l .. ndar
1 Dol AR08 1ok B yhOE cRRpO AT TN TLERCAT fe dhove).

2.ii2. | InfcaReepRdraPkKoanplescakédartas Upperdngit QCQuanticaton NOLOQ).
For cassette dosing, the anount of nethanol required

tlo Biopgrce furiben Gafjpiation ey apdl QC wapdes asebed @kesd ditg

t f

B EFsy Rl G SRR REEIRARRRT g bxog i a0 ©

r3e qAidd edoughl conroloflasmet foathede shiaples & dichl 4 O Iplagolawokinad of
Im_ 3. Perf furth t f i ngl

co Q)‘ﬁna/lai‘lrﬁié‘%?g ‘gtltk‘%fl‘i‘yg%on%%@%egzos;) : or2. |S: ingl (ra] cases
uherenBi: SGRIras erﬁﬁﬁﬁlglﬁl@ Gnpeer limt of

Quantification (ULOQ . Prepare a further

cal Pteparciatiforuulegomsah S wdrpires allsampbyes (scdped dbove. (steps 8
6) . % Transfer <50ul (e.g. 25ul) of the PK sanples

t hat @(ceed the ULOQ.

Note: Upper concentrations used to generate the calibration curve may be reviewed,
however, care must be taken to avoid saturation of the HPLC column or MS equipment. It
is for this reason that dilution of PK samples is recommended.

2.iv  In cases of poor sensitivity (high Lower Limit of Quantification).

Note: High LLOQ is taken as when most of the plasma concentrations lie below the lower
limit of quantification or where the LLOQ is greater the 10ng/ml. The following methods
should be applied when either of these scenarios is encountered.

According to a further aspect of the invention there is provided a pharmaceutical
composition, which comprises the Agent, or a pharmaceutically-acceptable salt thereof, as
defined hereinbefore in association with a pharmaceutically-acceptable diluent or carrier.

The compositions of the invention may be in a form suitable for oral use (for
example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions,
dispersible powders or granules, syrups or elixirs), for topical use (for example as creams,
ointments, gels, or aqueous or oily solutions or suspensions), for administration by

inhalation (for example as a finely divided powder or a liquid aerosol), for administration
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a final plasma volune of 50ul. Make a note of the
walzdoowémase made. 4. Transfer 50ul of all renai NPEIYGBR008/051029
sanples. 5. Prepare all formulation sanpl es and
extract all sanples as descrjgoed above (steps 8 - 16)
Not e: Upper concentrations used to generate the
calibration curve nmay be revi ewed, however, care nust
by BB P BN 2R AP fo k) P IR B ion
(fosanplipdsad eSstélelecaqﬁam@I @d oilY solutidmfot agesenduspabtutancous,
. senS|t|V|ty (high Lower Limt of anglflgﬁtlon
mtrﬂmuécu %.Oghnt@@écv@r ONHHOTAS AIMBROSHBSH 0B FectAh dopnigs frpgencral,
GRS 1Rk ¥&H§sd1t'a§lek?§1| G ﬁéaearé cgi mt of
antification or where th I's greater the
10 n@herrtomﬁ'daxaldn@ lolf e m@ennnen hwsb esthtauhad tyeccappitiondl pﬂaeerdures
.ei ther of se scen r [ ntere rdi
using gQIPERKGna, B ¢ Ph‘ifésntwie PRErR esaAbcﬁ%Hs Pé’sm‘ms
intdHARd PRCRMNISE Blay CORRAS dr RBm Mb@o&ﬁ@ﬂ%rcbﬁﬁﬁng fh%ve@@bﬁﬁigg
or a pharnaceuylcally acceptabl e salt thereo
flaaring @dd e pesbaretiveragents. assom ation with a
phaéﬁa%? é)ha%%l lﬁXI{l aglf“}fea?ccg gle%'xt': 1enL f3f aga%[eft ormula;[ 0% include,
conposi oF SREY'S

foreihrhplel @eift @Eluélftéibuchf‘ag lz(cf[(Q;E: éb&ﬁﬁlﬂi)bzﬁbaﬁaté @blcﬁﬁlsphosphate or
| ozenges, hard or soft ca sules ueous or olly

calgly n@‘ﬁts grappigling gipkdisigieg Eﬁé},nglagp W,cgnbsrtarch or algenic
acid rkﬁﬂ&kgﬁg ety SudR s %rcﬁl u%hf:e?t ng af g{lts tsf?cfﬂ a%% L%%ﬁuﬁlfs%arat]a stearic

S creans, ol ntnents, or agueous or ol
acig ot tmlo premmtmwmamsudna;s) ethilcur pmjryil p_+hytlr<ﬁtybmoh1y and

nhal ati on (for exanp l di vided po
antaoaﬂﬁa%}? U é%%?@w 5 Tahlstp 2 egPAPAT efied cither
to thb@¥y %ﬁ'mlﬁe@%‘u&l fnd@k Xu&'egﬂléil@ gbsf% r()f R aciQl 1r_1%redlent within
par ent eral adm nistration or exa as a sterile
the@q@tgumtgstmal tradtyordolimpioyn tﬁam stathmlryamdhm @ppearance, in either case,
cut intra nusculﬁ%?305|ng or

usi S8 G RRTBL Fengoy o FbpRFefites Ryl AT e

CoNPE/ipbiAcSs foNoml L MAPH tnahé CorhOsf HF@belMSEcapkles in which the
preferred. The conpositions of the invention rmay be

actytizgradantyy mixas\veih o pglt sphd ddumnt.der exame. coloien cirdaedte,
cal&ﬂ%@%@@'l%éoé qiaiogﬁ gérrgtln t%gf% %elayf c&psﬁgg}{wbvgg:h&lge acgﬁvg t1r%red1en‘[ 1s
mi{cdrwigikaaRt er ardsieswh alPesnue o1 0liuid farafike of elmdtgl

Aqueous suspensions generally contain the active ingredient in finely powdered
form together with one or more suspending agents, such as sodium
carboxymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, sodium alginate,
polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents such
as lecithin or condensation products of an alkylene oxide with fatty acids (for example
polyoxethylene stearate), or condensation products of ethylene oxide with long chain
aliphatic alcohols, for example heptadecaethylencoxycetanol, or condensation products of
ethylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with

long chain aliphatic alcohols, for example heptadecacthylencoxycetanol, or condensation

products of ethylene oxide with partial esters derived from fatty acids and a hexitol such as
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phar maceuti cal | y-acceptabl e excipients for a tabl et
W0 20080683 on i ncl ude, for exanple, inert dil uePtBEGBU®R051029

as |l actose, sodium carbonate, calcium phosphate or

cal ci um carbonate, granulatijpg and disintegrating

agents such as corn starch or al genic acid; binding

agents such as starch; lubricating agents such as

[ vat i v
polg&gféﬂéjlsucﬁ} Ju etoﬁo?lgttga(fr c‘c‘)n@tfﬁsguo E’f?‘!g% o%ee&tl%en\glth
paramlt dstopxd et §1;onsfa¢tly aails aﬁd: hé)btod: aﬂglddldes'[ &b eﬁhmple polyethylene
ormul ati ons nmay be uncoated or cog ted either to

sor nYnQaleats. Elileszi%‘?%‘@sr%lﬁﬁ’%‘ﬁlogﬁala’y REOSABEBY RS more
pre@RSALRE | Eéi’l@h 9 et F‘orﬁg }{)}){% 98 8B £t A b RidhiE su_clll as ascorbic

gastrol ntestina or toinprové their stability
acidndolonriappeatsafieeuring agenthendeasegctesng gganonisecit dsomatose,
oat| n? 1%ﬁnts and procedures well known in the art.
br oral use may be in the formof hard

gel Bl RuGRRSHERay Be Winatddsy ﬁﬁ%én\ﬂﬁlg tR8 ﬁ@tﬂdeﬂﬁgret@nt ina
mxed with an inert solid diluen for exa

vegetabtd ahisselr froaraghes oiballive gih PhoBD A OB CetoNkiE nBuom in gmiggal oil
(su%l?as haﬁ‘d %&raﬁ'hnsaﬁ?lg oﬁg rsﬁs%e%cl)r}s m}ll}e %ls Q&S I‘[3\1/1 2 't 1%1r<(3eqqr|1ge£§ent such as

bedswwd,l Hrpdraffin 6t.ce§l alebhole SRicktenih@UeOMS s@h&a@ eiise Q@Sout above,
enerally contain the active ingredient in finely

Flag ag By iney §e pded tupayidneddatable og @E@a@ﬁl@nn ghese

corrﬁr@%ﬁ{(ﬁ: él?a]lﬁiﬂ% djgé‘seﬁ%g gl)l(§ %ECE p&ﬂf %% &{ {1&#1:‘[ glzcgl as asc r]ljjlr% acid.

al gDmbmbleppdnydfermyﬂld gmmnlest sulable, fogpmpima@ac@aﬁ etquamd; suspension
um acaci a; dispersin tti ents such as
by fhegrgion obivales RaETSlAF §ONE 1&% pingfedignt Apgeifice wethgyqigpersing
or Weitillg Bgétﬁysu%nq (aggﬁt SR LENRAL Yo %( SW&HWG? NSuitable dispersing or

steara or co nsation produc of ethyl ene oxide
wetling hgtram QHCbMpwdalg ggvatsiace @temmldﬂeé byftlrmse @keadyl reentioned above.
Adgﬁ decaeth Iegeox&// eﬁt anol., or.con atl on grodu S0 b
08% R PBHE ORI Y8 W't P iU §0 éIPP%é% 13 Gy aiso be
prek@fity acids and a hexitol such as pol yoxyethyl ene
sorbitol nonool eate, or condensation products of
et h?h@n@mcmcw qompogitignepiathe 1rmentmtamiaﬁ algp beloths fonpp!l
dge. :
011-%{( gg Et%lsnugs ngt Ay ?%Elg%i(_}%égg&()yb EL %}%ratble 11% earssoﬁ St ro%\r/})é grach1s

oil fdr@mlifnaltal Wil amt:ﬁi 8s fndxampietiqtial pasafeih oas mkm@ewﬁnly)dfeme
sor bi tol nonool eate, or_ condensation products of
Suigabty ¢ravlsiNorg ggenkh PRY parfer arangde. @ﬁ&%lé’r?%ﬁ“ff% B wich gs gum

acaRt! o‘ii%uﬁptgaéagﬁﬂtﬂ,q{atﬂﬂﬁxg&uﬂ% pﬁo@ﬁha‘ﬁﬁ%cﬁ al %)yaec;eg%f,l 1E8fin, an

esters or partial esters derived from fatty acids and hexitol anhydrides (for example
sorbitan monooleate) and condensation products of the said partial esters with ethylene
oxide such as polyoxyethylene sorbitan monooleate. The emulsions may also contain
sweetening, flavouring and preservative agents.

Syrups and elixirs may be formulated with sweetening agents such as glycerol,
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavouring and/or colouring agent.

The pharmaceutical compositions may also be in the form of a sterile injectable

aqueous or oily suspension, which may be formulated according to known procedures
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contain one or nore preservatives (such as ethyl or
WEe@pPs02p2 - hydr oxybenzoate, anti-oxi dants (sucPCEEB2008/051029

ascorbic acid), colouring agents, flavouring agents,

and/ or sweetening agents (sugh as sucrose, saccharine

or aspartane). QO ly suspensions may be fornul ated by

suspendi ng the active ingredi ent in a vegetable oil

usﬁgg Pl?ehoﬂﬁo@ro?‘ﬁw aﬁ)g?(girrate 411éﬁ’e?s1 v w§ ‘ﬁﬁg Q?gq% hnd® ufllf}é?.)‘aﬁ{é%gents

nam S uc ara
whikhéhaoé byensuapensd as/c rm\ystarhls @njemlbla Ipreparatnbn aksnilsadhe a sterile

nt such as beeswax, hard paraffin or cetyl cohol
injasiabll %ﬁwﬁ@l o FuRCESIOn ik Be-{O3dsRArgueralyrCes e & Qwat or solvent,

forek%ﬁl%'s@&ﬂ%ﬁ%ﬁ% BdhcRRIadded to provide a pa' at abl e
oral preparation. These conpositions nay be preserved

by €Chmpagitions fonadhinastration by ohiatiéint nsabrchw intheafooo b conventional
aci d. , D spersi bl wder s .and . ranu table for
prefitiiSi PSR b8 GANBGE B HLh BBy bt Raf e bl
corfdini@irklyoatREakd ¥ Srarfuid ﬂ‘robfé?s @dﬂv&fﬁtldﬂﬂ%&%& BEopellants such as
together with a dispersing or wetting agent,

volails pfblﬁdnﬁgd alg@rm:arbw crrrhefdmcalib@nfempy bs @ﬁaﬁaﬁnﬁl\ﬁbﬁsaemsol device is
con%%nlteﬁtk? ae,I’I‘al’l 8?(; SIISP an‘be er%:(i,l] gan%gf nft dacC lee ds gl’ﬁndl ng

are xenp oned

abop@r fuAlel 1hfdm1ahorem fd?hﬁ[ﬁt@niihﬁlﬂéa@eﬁf 1§irmfdﬂr’[b rmlapter 25 2in
flavouring and col ouring ents, my also bepﬁr ese

Vol %ﬁ%@%@@ﬂ@@%‘@l Mé@lﬁ@@k?%%ﬁ%’y 6Forvvie Hapged élﬁmﬁ%9f Editorial

Bogld?@e n{dﬁﬁrgses 9@pm of oil-in-water emnul sions. The
oi I’ ase may 1be a vegetable oil, such as olive oil

or ﬁhaa:rho@ntmf betiveringredicnethad is ooﬂnbmsdl ehithasmefoo moex exqapients to
proghgﬂu%gp gr ar 2 Wﬂégeo)étés%fyo}?grgaggpﬁfif gtu%%%?he ﬁ%%![ ‘Ergate(? and the
parfl&t14¥ l%lujte)/of%@lﬁﬁﬁlﬁthﬁﬂ)ng HIP eile, %Sfoﬂﬁﬂﬂaﬁ&?ﬁl't@ldgﬁ el

tragacant h, naturally-occurring phosphatides such as

adrsmysaabelato hunesgis twill rgen@rmllsesqmla, for cypample,diorne §t5emg to 2 g of active
rived fr att and hex I.
o B invamdsy B 3 HRRBHr G APero R b RRLRL FEP PO Asmay
var9firdngocb do RSl ogﬁae@éﬁtecryswwgﬁﬂbfeﬁ@wkaﬂ REmPYdi6h. SUELA g Bnit
pol yoxyet hyl ene sorbi tan nonool eate. The enul sions nma

forgs 36!l gomar mcm@abwtdgng {4 2bpoup Phgemhan pete@engfr@ﬂievb or
ﬁJrf%%F n\#g’rma%ﬁ WR iou&g o? )ﬁ{ﬁfgtrm 391% ]5 ag%‘ké‘él%%s Yﬂe reader is referred

enin gents SUC
to Chapter 253 in Volume 5 of Comprehensive Medlcmal Chemistry (Corwin Hansch;

Chairman of Editorial Board), Pergamon Press 1990.

We have found that the Agent, or a pharmaceutically-acceptable salt thereof, is an
effective 11BHSD1inhibitor, and accordingly has value in the treatment of disease states
associated with metabolic syndrome.

It is to be understood that where the term “metabolic syndrome” is used herein, this
relates to metabolic syndrome as defined in 1) and/or 2) or any other recognised definition
of this syndrome. Synonyms for “metabolic syndrome” used in the art include Reaven’s
Syndrome, Insulin Resistance Syndrome and Syndrome X. It is to be understood that
where the term “metabolic syndrome” is used herein it also refers to Reaven’s Syndrome,

Insulin Resistance Syndrome and Syndrome X.
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w@eH060280| ouri ng agent. The pharmaceuti cal PCT/GB2008/051029
conpositions may also be in the formof a sterile
i nj ectabl e aqueous or oily syspension, which may be
fornmul ated accordi ng to known proceduresusi ng one or
nore of the appropriate dispersing or wetting agents
and ] ' i
b0 SRR B AR N et STNE Brch N EdiiEh TRRC & 3G g
or Splesrmbecutiopléci@bptablechlt thearvfors defiagehatiabefiore @r use in a method
non-toxjc parenterally-accep tab i luent or solvent,
of praphdadlifsir éheéa&e&rlaf%tﬁl_ephof% @?%@9364 HHMAESHTLEi P4bns
f or TRAMRLRAb!RT aBect ANAL AlvRMEdIL Hl AL dFar m of
a conventional pressurised aerosol arranged to
5 phatingpaniselt-hecpiableselt ihvgead dioense asiahedicaserdn aer osol

R I o A
AghhtUerd ﬂﬁﬁ‘lﬁﬁ!céﬂlﬁgzﬂgﬁﬁc@&ﬁ@e Qhlt eeHoPGATIROAENUITRMuRS fdSB&Hicament
e

and the aerosol vice is conveniently arranged to
for dss eths prosluptiresiea IdE&IND It phibitogotiiosein mgamaboticd Homal, such
further information on fornulation the reader is
BSP%erred to Chapter 25.2 in Volume 5 of Conprehensive

10 Medirgédiaing @8R (RS %atﬁwﬂﬂl@inb@ﬁﬁﬁlhhe%&m@d ®e Agent, ora
Edi torial Board), Perganon Press 1990. The anount  of

phaiereapicilhgresdplehle seh dier¢od, indhdinaedlagircrpigmacdieanmant éor use in the
I pi ent d Lhgle d f YRR
proficibetl Ay POSH BB EnG s Claon et Rec! Tt avphpeman
theward ol @fon o4t gro%ciﬁ Th il BETS B 1ibitdr9 e e 4ATR EBrre o

fornul ation intended for oral admnistration to hunmans
suitablyl thyenfersatblthe cammantmf niaabobx appdremef Abembtintlyyviteoe 2

of active agent. conpounded with an appropriate and
15 pro Bﬁwmf@ﬁtllﬁhlgmtm@ 1t%tsz/cqrflfgmelﬁtr%fexxﬁf Wﬁﬁéﬁfoe%fﬂih? fregigent of
B o3y AR A P S R S 0k o,
pardb@initly bipg 2t Hatalsuihd D06siygAdtrmativaetwivee proguaibnesitan IRGHSD1
further. i nformati on on Routes of Adm nistration and

inhiyogyelle & rrtsred e thivkeder 1q e tgpgrantal glaucomip pEporsoss,
R e R R SRS F O i) . Pr garon

20 Pr eafeh8(:1ly Wehdrape dhotisndo ftanalt] pHIS® 1AgRibitoryosffeat is referred to this
refeprlg ?or trlrlg C‘Ereelélttnilecr:l?lolf g&g%%icveep(fig)tr)(lie?s,ségtl:ﬁ ast 1%%2(?‘91}:1@ tlliescongitive ability of an
individual, for example by improvement of verbal fluency, verbal memory or logical
memory, or for treatment of mild cognitive disorders. See for example WO03/086410 and
references contained therein, and Proceedings of National Academy of Sciences (PNAS),

25 2001, 98(8), 4717-4721.

Alternatively, where production of an 11HSDI1 inhibitory effect is referred to this
refers to the treatment of, delaying the onset of and/or reducing the risk of atherosclerosis
—see for example J. Experimental Medicine, 2005, 202(4), 517-527.

Alternatively, where production of an 11HSDI1 inhibitory effect is referred to this

30  refers to the treatment of Alzheimers and/or neurodegenerative disorders.
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value in the treatnent of disease states associ ated
wawaokoersabol i ¢ syndrome. It is to be under st oRCI/GB2108/051029

where the term "nmetabolic syndronme” is used herein,

this relates to netabolic syndronme as defined in 1)

and/ or 2) or any other recogni sed definition of this

syndrone. Synonyns for "metabolic syndronme” used in

tNe R0k G RUBIH St YL r A ML B B06Red

Syn ronme rome X be un rstood t

meidod rfer Iirb&udueg m 1 rm{ﬁbpinh@mﬁ)yﬁ drfeuren a wartdeebdae mfintl) duch as
al so refers to Reaven's Syndrone, Insulin Resistance
mamyif deehel Wl ISymENbIBICK cABPBSLS A IRisiCANE (s nimahareffective

oS RSGR DAFDS EDoL LEER Y AP o

d ef Imefditherteitidiefierie tepapeusemiedicincmichagtngfor a pharmaceutlcally-

prophyl acti c or. therapeutic treatnent of a
sal{iPiepb iRt Sl Anphatsuesloia asls iy dexeleppantigdt o
staﬁ k@is ARG tin 91Ift11 oldn ik DME sk Q¢ O?EHG%VEIIEIQU &fithe e%ct@of

arnaceuti ca y- accepta | € salt er eof use as
1nh[mtd>r$aiﬂdlﬁHSI)ﬁlcmdai‘t[braitgryt anianetsher asf @al doss, ﬂafobitif] enonkeys, rats and

invention there is provided the use of the Agent, or a
migenas prrbelthe seprghy L 058%‘@6‘%%%9%‘“%%?“9( hereof, in the

duct |
5,1 PR e i35 1 BLSEURL 9By o
ma@ iivolte, irsadziticisto nnsubfec of W Ip@sélﬁ iaveatibe, rorifeeJahLUre otbier

the invention there i s provided the Age
SubSRAPGTHREON HrEdPcPisacbditoamIR! AR M, aChieﬁ64 Psway of the
t
s A R & R ATy QT Rk ML ARk R the
trea&mmta&mmlﬂmbowsstrm&nent Wegrte ip la(smgtbet fablet of inGepgrato dahdé:tm@ or

an 1l itory effect is referred tQ suitab
exani %ageéhf an %g t??é Cwéalerﬂfétﬁltedaﬂt%kﬁébiﬁl phalioss @ﬁ%wul%ﬂy those

of tﬁ%h?ﬁ{)&ﬁtlh%%lu an@luﬁé ?%%hb\g %ﬁﬁ%at%g?Wtreat eélti

|torye Pect I's re red 16 this refers ot
1) t r ebtsnieméndmsdiredetagses;obesi ty, hyperlipi daem a,

hyper caem a, hyperinsuljnen a or ert ns on,
2) par FioAtA SRt Betitig sp bBSHir<Bh Y Bmpre Shtehctanide,
ghpﬁhﬁ@{) Bail4e Eﬂlcoé’éﬁ’églﬁatﬁfsq%xh&? Aintde, iSMnide), glucagon-
inhibitory effect s referred to %IS refers to the
lik¢ pepsidlerd mgowift @Id’ucﬁgnalst)cﬁﬁttrewnpl@wsnanﬂgheaglutlwuasd dipeptidyl

pepql%asenlt\} 1nh1b(i:t%9sn(lDtIJPVleV 1nh%o{0rs% r's or depression.

3) Insulin sensitising agents including PPARY agonists (for example pioglitazone and
rosiglitazone);

4) Agents that suppress hepatic glucose output (for example metformin);

5) Agents designed to reduce the absorption of glucose from the intestine (for example
acarbose);

6) Agents designed to treat the complications of prolonged hyperglycaemia; e.g.
aldose reductase inhibitors

7) Other anti-diabetic agents including phosotyrosine phosphatase inhibitors, glucose
6 - phosphatase inhibitors, glucagon receptor antagonists, glucokinase activators, glycogen
phosphorylase inhibitors, fructose 1,6 bisphosphastase inhibitors, glutamine:fructose

-6-phosphate amidotransferase inhibitors



103465-1pwo Al ternati vely, where production of an 1l bHSDI
inhibitory effect is referred to this refers to the
wa e@aperesy of cognitive disorders, such as i npPOVGBEL08/051029
the cognitive ability of an individual, for exanple by
i mprovenent of verbal fluency, verbal nenory or
| ogi cal nmenory, or for treatnent of mld cognitive
disorders See for exanple WD03/ 086410 and references

CoMLRITR L 0 LG A g onel Acadery

9) AI t Antiadyslipldpemisheeeets puatase HMG-@OFA sxdudiasdinibibitors (statins, eg
|nh|b|tonz effect is referred to this refers to the
pray astaiielRA RS agemipta (iibrgteprre asHdroah): bifrpcit Sqqé%ﬁﬁ@pﬁg

oIS e P LD PARLA G5 B B A ORI

s iledbilencidtabsceptyon inhibiters(IBATE! ctatesadrolasstet trabdfiGDhrotein inhibitors

nhi bitory effect is referred to this refers to the
an4 me%it%mlg gnd ap %’élieﬁé‘}%‘”’éﬁ gpwislsrsdegaHaions)ve

odi s s e

105, SRERGEERIP 100,40, 3, BUSASE LEaEg Phadllince jpoion

(egﬂfsﬁﬂ)pﬂi)ngalanmldntdgﬂﬁﬁt (eghiifedipoey; @fef@etsid Reptor antagonists (eg
war m bl ooded ani mal, such as nman, in need of such

candewgie ik At am&goaﬁtwﬁmrg% ageats (Re Stesemlcr bengdiiarideli nal
f f f
0 1 l)an ?Ia&%ggt%s\(semﬁﬁ@gtg%scsglp %EMQWg?t}%s Jc??%*sﬁ)fg' deB/rsw%nd

pharmaceuti ca 'e"sa
antt;ﬂ)atélbeagrentss&lra)mb1hhﬁta@p@1@tts; cre KadhiiBitorshiac by #MMla, inlibitérs;
harnaceutlcally thereof, are al so _useful

as
antm%t? nSdre é‘lsplflaoﬁ‘1§P1F1ﬁngHeaIH‘é%g“é%ﬁ%@FP%fHHand Low molecular
e ro and in vivo test systens
We@&?{&%ﬁ%ﬁeégﬁw&gw%dg@r% Ité effects of inhibitors of 1l
l2)b HSBlnt1+1nlﬂziraﬂnailoa5t agoptsasiaheds sosshoidsl anatisflardogtory drugs (eg.
abbi ts ngq é rats and m ce, askgart oé t he search
5 aspigp Achereigs ufflammgiony a2eniy {88 RIBPEY 8% of 11 bHSDI
13desgithe qlahﬁfe%rﬁ R aBQrARR dretudse By ﬁfé'k@dﬂe?QS@EY iRRibitors).
may _involve, in addition to the subject of the present
i nvEhe inyanticrrdsarelatesrte pb@muce@wbkccamgwaﬁ,dqubmatlons medlcal

T BETRHE oL e A Tof AbebBBRTLRS BPthe aREpSHEoR

da@ﬁn&plstration of the individual conponents of the
treatment. Sinultaneous treatnment may be in a single
20 tabl et or in separate tablets. For exanple agents than
Exghgpg be co-adm nistered with 11 bHSDI i nhibitors,
cularly those of the present invention, nay
I ncThiegwtigon will w bgilmirated by dgacfblle\sungExtah@aﬁ imewiiich, unless

stated otherwise:
(1) temperatures are given in degrees Celsius (°C); operations were carried out at room or
25 ambient temperature, that is, at a temperature in the range of 18-25 °C and under an
atmosphere of an inert gas such as argon;
(ii) evaporation of solvent was carried out using a rotary evaporator under reduced pressure
(600-4000 Pa; 4.5-30 mmHg) with a bath temperature of up to 60 °C;
(ii1) chromatography means flash chromatography on silica gel;
30 (iv) in general, the course of reactions was followed by TLC and reaction times are given
for illustration only;

(v) yields are given for illustration only and are not necessarily those which can be
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secr et agogues i ncl udi ng sul phonyl ureas (for exanple
w@liobeeebam de, glipizide), prandial glucose rEQUGBR@®BRH51029

(for exanple repaglinide, nateglinide), glucagonlike

peptide 1 agonist (GLPl agonjyst) (for exanple

exenatide, liraglutide) and di peptidyl peptidase IV

inhibitors (DPP-1V inhibitors); 3) Insulin sensitising

obtglglgg F? tdg%htgﬂg%s rﬁg@:ﬁ%@etqlggdrgﬁa?at (J;T)Q rw'&%(laegpétg%lf more material was

reqaingPr ess hepatlc glucose output (for exanple
: formn); ned reduce .t he
(visber @tweanNM fultag&%)és Bhvaneot dilastias fqr e oreiagngriac
r
pro?(ﬁ@ ??irg%nl oaﬁt)ss p@ﬂ&of gtr%n g%%‘é)gr@ﬁg\éée ?)gt%f;%rg% n}fl@ﬁane (TMSgr de(;[grénmed
at 30@dméﬂa$/éHz (hildsk pOCEVIRG staekikusmgmevrddltaﬁuedm@ﬂag enlfexide

in r ne. se .i.nhi.bi tors

YR 6" BotPeiR S SRl P NARRT PoRamullpic o Siaventur: »
smél@i A086IbHtSdd, Aolisieks MRBBICAS tclt \daﬁlﬂétsof tApN&OGRNdoublet of

f 0s horylase inhi bitors, fructose 1,6 bi sphosphastase
muy tmlﬁtbutt oiptet, iyl o liplatebrf br@@d,ose - 6- phosphat e
(V@Qlé Elasgzﬁ}?%! e :%hgeﬁ‘rggs' 1°Ir Aindss §i urg@eim SYmB&IS USuskhor
(Viiﬂ)}/ﬁ)ﬂ\l’dﬁt e g&%ﬁh&ow \&ﬁumé‘mﬂ@ﬁni educt ase
_inhibitors (statins, pravastatin); PPARa agonists
(1x)(ma&§rsa@<é§a( \g@ﬁmrbwa ian plectipn gnesgay af Lbelaesan vk dn the

e o D o A B Rl AR AT @6 Fonispion
wasbFanqt byoeledtrom ibiphor(E1), AT, bonfitakrdste (BABe st eiectrospray (ESP);
transfer protein inhjbitors and nicotinic acid and
valy 52@%1}) C@Ne gweéﬂq » SRSy gk MGl ARicBhESS afgieported;
(x) %%'f@ll’&%ﬁé %%Vﬁtl@[gserﬂ%ébéh%%ﬁ RRw & RIRCHKBESs 6&Fion hereinbefore:
atenol ol , “i nder al Inhibitors (eg lisinopril);
caIC|un1EhOagon|sts ( egdicthiyt eitipi ne) ; angi ot ensi n
recept or agoni sts (e arta a ant agoni sts
and dlurgﬁﬁ% agent s (eggngﬁwggﬁﬁ?ﬁ% benzt hi azi de) :
11) Haenpsivasi s nodul at gicRlosdadthas, antithronboti cs,
activators of fibrinolysis and antiplatel et agents;

t hr ombi nTHAt agoni sts; f &éelydrxd@rdmhi bitors; factor

Vila i nhb@[é@ rs; dimethylsulfoxide
EtOAc ethyl acetate
MTBE methyl tert-butyl ether

DSC differential scanning calorimetry
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anti coagul ants (heparin and Low nol ecul ar wei ght
waewboen2es, hirudin) and warfarin;, 12) PCT/GB2008/051029

Anti-inflammtory agents, such as non-steroida

anti-inflammatory drugs (eg.psaspirin) and steroida

anti-inflanmatory agents (eg. cortisone); and 13)

Agents that prevent the reabsorption of glucose by the
Exkiflpey (SGLT inhibitors). The invention also relates
-?%ﬂ%harnaceutical conposi tions, conbinations, nedical
4-| 4523\ danchntelchdeen ofl)-S-taathvit pyahzélhe yWbanbiddedd m 1) as

for the Agent herei nabove descri bed. Exanples The

invention will now be il )

Exanpl e in which, unless

tenperatures are giv I

operations were carrifd\

tenperature, that i N.a

C Wi se: (1)
‘“ili?'sius (00 ;

room or anbi ent

as argon; (ii) evaporalion of solvent was carried out

using a rotary evapa I under reduced pressure

(600-4000 Pa; 4.5-30 j) with a bath tenperature of
Rpafait ogr aphy neans fl ash

chromat ography on siligca gel; (iv) in general, the

course of reactions was. followed by TLC and reaction

times are given for QT1uSkration only; (v) yields are

Y, for illystratjon only.an e n cessari
S hoZl danbaty odRmHEOA ST G Bn 03, PR s ddded o
melSY 8 [9RPRAmaly RABEALY O3St We gy 1S PERL- 89 1 JobnBalcqIntermediate 1)
material was required; (vi) wheré given, NVR data (1H)

(4.5 g, 10033 menc o immethaniel|(1 @0 vk).(Bw histurrajasstitedgi®IG o | hour

and?h e, e BRivegird Shn i@ indF Ao S A€ pufaitucea
with W@ 0@ S MheSadioatreidurd §/ad gdjneed RUSIE B ivatHR MEY QY The

sul f oxi de (DVBO-d as solvent, unless otherw se )
reaghiQ mHUIg &k Ciktingteith iEtPAs (H}emEh aighwaHigd seqpentially with water

2 g@ E@{ andf a%u?iﬁg(?élﬁée (sg%nLg g*lt}g :ogéang:]tlag&ws%i%ﬁ ok MgsO4,
filtered and evaporated to give a pale yellow solid. The solid was washed with EtOAc
(20mL), collected by filtration and dried under vacuum to give 4-[4-(2-
adamantylcarbamoyl)-5-tert-butyl-pyrazol-1-yl]benzoic acid (3.89 g, 89 %) as a cream
crystalline solid.
1H NMR (400.13 MHz, DMSO-d¢) 8 1.19 (9H, s), 1.49 (2H, d), 1.70-1.96 (10H, m), 2.09
(2H, d), 3.98 - 4.01 (1H, m), 7.49 - 7.53 (2H, m), 7.61 (1H, s), 8.06 - 8.09 (2H, m), 8.20
(1H, d), 13.30 (1H, s)
m/z (ESI+) (M+H)+ = 422
m.p. 308.8°C (onset)

Example 1 may also be prepared as follows:
Aqueous sodium hydroxide (2M) (2.5 eq) was added portionwise over 5 minutes to a
stirred suspension of methyl 4-[4-(2-adamantylcarbamoyl)-5-tert-butyl-pyrazol-1-
yl]benzoate (Intermediate 1) (1.0 eq) in methanol (10 vol) at 20°C (exotherm 20 - 27°C).

The resulting suspension was heated to 70°C (jacket temperature), (batch refluxes approx
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chem cal synbols have their usual neanings; SI units
waeoeyndnl s are used; (viii) solvent ratios aPEl/GB®R/051029

in volunme : volunme (v/v) terms; (ix) mass spectra (M)

were run with an electron engrgy of 70 electron volts

in the chemcal ionisation (Cl) node using a direct

exposure probe; where indicated ioni sation was

60 %g %Iep hgl%/ (?{gﬁ%l;e{eorgr tTI{e%rgn oﬁtn‘ﬁ ure wag c?oled to 20°C

ar dne rospra ues
(sottitlbn aceaiged/dightlg ehmﬂg} duyl ﬁlméq/thlr@rg& gahicab r¢m@l\re@a§rﬁalt dreount of
arent _rmass are repor e follow
solids s iteons e pee %aa ﬁ 3&1& andh wafs ?%Sr Yl wgs added. The

mlﬁﬁ&tw&f{h&ﬁéﬁa&&%%ﬁs V&E{hzﬁ/l qi@t rgelé!]%fﬂroﬁ 8he '85% (turns very thick).

di met hyl f or dichloro han
Th¢ equeahy drothan fittcOVBMI dherped chyd ow sfodulxllvebshﬁt @Ak v&@tdwysucked dry

Ovegﬁ%hﬁitaﬁﬁwégfegrwlipe%re LaL lﬁﬂréti%é‘lally 1"Faceto otrqe;dw %her and dried
undtr écdudr AdP@ Y I20RuPARRYkIndD 14 Bive 4t{l4t(21ad9ﬁﬁﬁ ?&hrﬂan%ly )-5-

benzoi c acid 2M agqueous sodi um hydr oxi de sol uti on
tertpatyl-pyirol- tob@roierasid (Sds) asddwdidt o net hyl
4-[ 4- (2- adamant yl car banoyl ) -5-tert-butyl - pyrazol -1 -yl ]
benzoate (Internediate 1) (4.5 g, 10.33 mol) in
InteEhbdinal 2: (Hethyri) hydrhginPibshiyate Wodroshiokided at 70 0C
for 1 hour and then cooled to anbient tenperature,
concentrated under reduchd pressure and diluted with
water (100 nL). The reactio i Xxture was adjusted to
pH 3 with 2M HO . The keaction m xture was extracted
with Et OAc (500 nlL) washed sequentially with water
(2x100 nlL), and sat d brine (50 nL). The organic
| ayer was dried over WgB¥O4, filtered and evaporated to
give a pale yellow sol|d. The solid was washed with
Et OAc (20n), coll ecten By/filtration and dried under
vacuum to give 4-[4Q%2-

Hydrogen chloride 4M in Dioxan (100 mL, 399.60 mmol) was added to 4-
Hydrazinobenzoic acid (15.2 g, 99.90 mmol) in MeOH (200 mL) . The resulting
suspension was stirred at 90 °C for 5 hours. After cooling to 20°C the precipitate was
collected by filtration, washed with Et20 (100 mL) and dried under vacuum to afford 2-(4-
(methoxycarbonyl)phenyl)hydrazinium chloride (16.50 g, 82 %) as a cream crystalline
solid.

m/z (ESI-) (M-H)- = 165; HPLC tg = 1.12 min.
IH NMR (400.13 MHz, DMSO-d6) 6 3.81 (3H, s), 6.99 - 7.02 (2H, m), 7.86 - 7.90 (2H,
m), 8.98 (1H, s), 10.47 (3H, s)

Intermediate 2 may also be prepared as follows:

Methanolic hydrochloric acid solution (4M) (4 equiv., freshly prepared) was added to a
suspension of 4-hydrazinobenzoic acid (1 equiv.) in methanol (12.6 vols.), under nitrogen.

The mixture was stirred under reflux for three hours and then cooled to below 15
°C. The solid was collected by filtration, washed with MTBE (6.5 vols.) and dried in air to

give the product as a solid.
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acid (3.89 g, 89 %9 as a creamcrystalline solid. IH
WORMIet2 13 MHz, DVMSO-d 6) d 1.19 (9H, s), 1.BOr/GB08/051029

d), 1.70-1.96 (104, m, 2.09 (2H, d), 3.98 - 4.01 (IH,

m, 7.49 - 7.53 (2H, m, 7.6k (IH s), 8.06 - 8.09

(2H, m, 8.20 (IH, d), 13.30 (IH s) mz (ESI+) (MH)+

= 422 mp. 308.80C (onset) Exanple 1 may al so be

re d u s sodi um hydroxi de (2M
TL?Z.@%) h@sﬁgjddpy%%@?\l g%\?\n se over 5 mnutes to a
mpst i 2338 -9088peasi on of net hyl

4-[ 4- (2- adamant yl car banmoyl ) -5-tert-butyl - pyrazol -1yl ]

benzoate (Internediate 1) (1.0 eq) in nethanol (10

Intxmlldiﬁie 74 -(18 hil 4% -glo o] tfu?zﬁﬂidtei B?e)

(batch refl uxes approgx60-650C) for 1 hour (conpl ete by
LCMS). The orange regction m'x,gure was cooled to 200C

(solution remained wrd filtered
through celite to re a of solids. The
gel fl ask and wat er

filtrate was then poured int® a f¢
(25 vol) was added. The m xture wa

th 2M 800-.850m t
i B0 STEORA e alg R Tt AR g FHFA22.84 mi,

22.2@5419%&,9& i éh @?QFV@SHL?@{@EOOIWQFF?}"O gg%e%“cg'?\t solution

hed wth acetonitrile and fina
of H3elimetbyk-2belad 0wt @y287@, Res4amdolin €HF(A%kel.) was addedalrop wise

OVCA‘_g[)pgl‘l% ogé ilﬂgﬁ;lél{” end l 10nqxi/a\§estirred at -78 °C under nitrogen for
15 hhlbu Momeﬁlmhsbcynh&tbmﬁ%pme?p 438 1B BsidadmaRidthine
Internmediate 2 : neth 4- hydrazin f?benzoate

hydrgeirlercdd ot thd @lelt»{;adr@‘g@ﬁwéfr& 6rdodkims\iemn. Beoxldﬁ( 198080 pie4) (3.68 g,

20. ?gg%oqu%%% é%?rﬁ%)ﬁd?seg%lteﬁ/g@ }_geg %E;%%%% % ; esusflﬁu%solutwn

wa$ HERRINE LT WS IStiduf bed thah aﬁ@w@&:‘tdc Wirnbto e SveAfi, @he reaction
cooling to 200C theg\gr eci i)l tate was coll ected b%/
mitprerwastnored ikpstabatag NhLEf 0G0 mboandy pxteastpdarithe i Qinelek x 100

mL? atﬁl%J ﬁ%%@a@% nyalg vgahﬂedﬂ' tlﬁ §/v ter 5|0r1]1|1L an rglrel(SOm%)l(érl%doover
Mg8D4%giltasd and Em’raldwﬁ)tﬁfdrdi a @em bﬂ,The crude product was purified by
flash silica chromatography, elution gradient 0 to 50% EtOAc in isohexane. Pure fractions
were evaporated to dryness to afford N-(2-adamantyl)-4,4-dimethyl-3-oxo-pentanamide
(4.64 g, 81 %) as a white solid.

1H NMR (400.13 MHz, DMSO-d¢) 6 1.08 - 1.09 (9H, m), 1.50 (2H, d), 1.66 - 1.89 (10H,
m), 1.95 -2.00 (2H, m), 3.53 (1.4H, s), 3.80 - 3.94 (1H, m), 5.30 (0.3H, s), 7.77- 7.87 (1H,
m), 14.43 (0.3H, s) (2:1 mixture of keto and enol forms)
m/z (ESI+) (M+H)+ =278

Intermediate 3 may also be prepared as follows:

Aqueous sodium hydroxide solution (3M) (5 vols.) was added to a stirred suspension of 2-
adamantylamine hydrochloride (1 equiv.) in water (5 vols.). DCM (5 vols.) was added to
the resulting thick suspension and the phases separated. The aqueous was extracted with
DCM (4 x 5 vols.) and the combined organics concentrated to give the free amine as a

white solid.
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00.13 MHz, DMsO-d6) d 3.81 (3H, s), 6.99 - 7.02 (2H
WOoReo9/dod&2 - 7.90 (2H, nm), 8.98 (I H s), 10.47 ¥GHGB208/051029
Internmediate 2 may al so be prepared as foll ows:
Met hanol i ¢ hydrochl oric aci dygsolution (4M (4 equiv.,
freshly prepared) was added to a suspensi on of
4- hydr azi nobenzoic acid ( 1 equiv.) in nethanol (12.6

vol : r r
For P! pAARGlecglitd POBR, TR TLIIAE AGRpShIcH Sy R amine in
xyldis (60l vods. wasdaaiitregine dndihefrixturatiioal unds Inﬁi:hx\/\fot 6.5 hours. The

MIBE (6. I d dried t th duct
batgl s SR, tPLEBOMPPRBeR, | concenefigh it dermeos b7l pesidue was
puréSd with tokefle @3 Qq xlfd] %ln@xgécﬁgh?hgkane (3 x 1 vol.). The resul‘un’%I solid was
(2-adamant yl ) 3- 0x0- pent anam
dlgssﬂ:dﬂn bexaat as 60 lfi‘Cl fon fot rhintites wml then cooled to room temperature. The

bis(trimethylsily m d n THF ( 22.84 mol)
whig solidmamiige M@SE%@ Blﬁ%weé%apléé aaﬁeegém%gen to

78 i pn et hyl - 2- but anone (2.287 g,
TLEZ g%hﬁ@b§?b%% gH% 8%#%?9365 added drop w se over a
mpper idds ef125.1fiChut es. The resul ting sol uti on was

stirred at -78 OC under nitrogen for 15 mnutes. A
sol ution of 2- |socyanatoadanantane (preparedfrom

oxomuit‘anamld]éHF (2om_) was added over a per| od of 5

m nutes. The resulting solution was stirred at -78 0C
for 1 hour and then allowed fo warmto 200C over |Ih.
The reaction mxture was paoiNed into saturated NH C
(150 nmL) and extractegd wit é\tmc (2 x 100 nL), the
organi c | ayer was waslhed th Nat er (5CnL) and brine
(50mM.) dried over o
afford a yellow oil. p
flash silica chronatogﬁaphyKJelut
Et OAc in isohexane. Pure fractions’y

N DS REHEYofhéimide dimeirtccts! GL02 Phn?Aba) (ssggded 08

tirfbd Bspen¥on@dF N2 ah@in§9)-b d-diEthMVR oké tillg’mMéWI termediate 3
SlDwscf%ena) n3P ARl RnEd)- (9H, ™ - 1. 50%(@% qy e ntermediate 3)
(5.25 89 8(9_]3@m,n01) in 1,4-dioxane (50 mL) under nitrogen. The resultmg mlxture was

as purified by
gradient 0 to 50%
ere evaporated to

stirred at 100 °C for 2 hours. The reaction mixture was evaporated to dryness and the
resulting pale cream solid was dried under vacuum to afford (2)-N-(2-adamantyl)-2-
(dimethylaminomethylidene)-4,4-dimethyl-3-oxo-pentanamide (5.83 g, 93 %).
1H NMR (400.13 MHz, DMSO-d¢) 6 1.13 (9H, s), 1.47 (2H, d), 1.69 - 1.83 (10H, m), 2.03
(2H, d), 2.92 (6H, s), 3.90 (1H, d), 7.24 (1H, s), 7.94 (1H, d)
m/z (ESI+) (M+H)+ =333

Intermediate#4 may also be prepared as follows:
N,N-Dimethylformamide dimethyl acetal (1.2 equivs.) was added to a solution of
N-(2-adamantyl)-4,4-dimethyl-3-oxo-pentanamide (Intermediate 3) (1 equiv.) in 1,4-
dioxane (9.6 vols.) under nitrogen. The mixture was heated under reflux for five hours and
then cooled to room temperature. The solvent was removed in vacuo and the pale yellow

solid used directly in the next stage.
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W@ 200886023) (2: 1 mixture of keto and enol for nsRCHGB2008/051029
(ESI+) (MrH) + = 278 Internediate 3 may al so be
prepared as follows: Agueousygsodi um hydroxide sol ution
(3M (5 vols.) was added to a stirred suspension of 2-
adamant yl am ne hydrochloride ( 1 equiv.) in water (5

TLYO! Fredanc DEYDA ?; YOl Sprhd AR, 899Q &gfeh‘%rﬁéﬂb' g th' ck
suspensi on and the phases separ 'e "aqueou

mpeXt 1436 ed 4W6tolc DCM (4 x 5 vols.) and the conbi ned
organi cs concentrated to give the free anine as a

mhlte sol i d. Et hyl plvaloylacetate (1 equiv.) was

Intgr]

yﬂbﬂdﬂﬁtreflux for 6.5 hours. The batch was cooled to
room tenperature and conﬁﬁntrated to dryness. The
resi due was purged mnth 1 vol.) foll owned
by hexane (3 x 1 vol. solid was
di gested i n hexane at m nutes and then
cool ed to room t enper/at uyp\e. e solid was
filtered, washed w tMN.h (2 vols.) and dried in
air. TLC Hexane : Et OA 1, Product Rf 0.66 np
124.5 - 125.1 0C Inter :
(2)-N(2-adamantyl) -
di met hyl - 3- oxo- pent §
di met hyl acetal (3.0
stirred suspensi on of
N (2- adamant yl ) - 4, 4- diget hyl - 3- oxo- pent anam de
(Intermediate 3) (5.95 g,918.93 mmol) in 1,4-di oxane
(50 nL) under nitrogen. he resulting m xture was
stirred at 100 OC for 2 hours. The reaction m xture
vvasl\@vla@bérlaftdwirtydbmizw@hgdraddonicﬂm(lntesmediaﬁg 2031 gricdth

mn%o% \I)v%g %@S ggrrhh]gqq@(%r ?r? g) (\é?g\]q&?a&aman yl)- 25 (ijdlmethylammomethyhdene)

4 4(41111 g/hylo&mﬂég%ﬁgmdel gﬁfh@)neﬁzag% dj (E Mgl 153111%9' mma@ap(rmo
ij_ j@ropgp\f a0§§1c aq_ldq/g,er adqed@nd th[e I@QJIUH&S(Q@I((H]_\@H stlﬁ%ed ap8Q2C for 2

hOL%g.g[' ile((jr ﬁtl%%%%x&l?ywag gdncgntga(gecf %MEI dlgl)[ed wItl% ﬁtéA'c_l(S OQO) L), and

washed sequentially with water (200 mL), and saturated brine (200 mL). The organic layer

-thylanlnonethylldene) 4., 4-
gde N, N- D met hyl f or mam de
22.71 mmol ) was added to a

was dried over MgSO04, filtered and evaporated to afford crude product.

The crude product was purified by flash silica chromatography, elution gradient 0
to 50% EtOAc in isohexane. Pure fractions were evaporated to dryness to afford methyl 4-
[4-(2-adamantylcarbamoyl)-5-tert-butyl-pyrazol-1-yl]benzoate (4.66 g, 71.3 %) as a yellow
solid.
IH NMR (400.13 MHz, DMSO-d¢) 6 1.19 (9H, s), 1.50 (2H, d), 1.69-1.95 (10H, m), 2.09
(2H, d), 3.91 (3H, s), 3.99 (1H, d), 7.53 - 7.56 (2H, m), 7.62 (1H, s), 8.09 - 8.12 (2H, m),
8.20 (1H, d)
m/z (ESI+) (M+H)+ =436

Intermediate# 1 may also be prepared as follows:
2-(4-(Methoxycarbonyl)phenyl)hydrazinium chloride (Intermediate 2) (1 equiv.) and
then acetic acid (0.023 equivs.) were added to a solution of (22)-N-(2-adamantyl)-2-
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prepared as follows: 7V, 7V-D net hyl formam de di net hyl
W@zwpas0282L. 2 equi vs.) was added to a sol uti on BET/GB2008/051029

L/ - (2-adamantyl) -4, 4-di net hyl - 3- oxo- pent anamni de

(Internediate 3) ( 1 equiv.);gn 1,4- dioxane (9.6

vol s.) under nitrogen. The m xture was heated under

reflux for five hours and then cooled to room

a L he

D o e
eqdrle)(anelethaﬁt)lQQ@O Vbls) imdeﬁ’rmﬁlugﬁn the()m%ul(el smmeﬂldnkietsreﬂmc for 1.5

0.06 + 0.66 43. 6 C.lnter late 1
ho%t q%?lled congenggte {0 below 5 vols. and tﬂe resu tgng suspension diluted with

eth§r hékadie- %@&@Gt VTE@ELQ?%&) was Wdshed L&;lbﬂ wﬁbé? E@@Ll \L(Méj Biving a

enzoate th 4- hydr azi nyl benzoate hydrochl orid
solgtiaont ehivhdivas waﬁ)ed(\mtli)lbrlg? (35400 shaired vidde S addmncnmaated to

ortion t L : :
sy KEQ s mimghe 3 ssurriag VHITAOR VSt sy 1S minutes. The
palé yBHe BB Whs Attored; Wedbarail MaBH Nt ervid) ateddd wHePPacuum at
15 mol) methanol (100 nL). 5 drops of acetic acid
60Wére added and the resulting solution was stirred at

0 ur e i.on m xtur
T 0nBEM MO TR TR KoRe bt ). and
mpWasheds sqguenidi al Iy with water (200 nmi), and saturated
brine (200 nL). The organic |ayer was dried over
MySO4, filtered and evaporated to afford crude
product. The crude product was purified by flash
silica chromatography, elution gradient 0 to 50% Et OAc
i n isohexane. Pure fractions were evaporated to
dryness to afford nethyl 4-
[ 4-(2-adamant yl car banoyl ) -5-tert-butyl - pyrazol -1-yl]be
nzoate (4.66 g, 71.3 %9 as a yellow solid. IH NW
(400. 13 MHz, DvWO-d 6) d 1.19 (9H, s), 1.50 (2H, d),
1.69-1.95 (1OH, m, 2.09 (2H, d), 3.91 (3H, s), 3.99
(IH, d), 7.53 - 7.56 (2H, m, 7.62 (IH, s), 8.09 -
8.12 (2H, m, 8.20 (IH d) mz (ESI+) (MH) + = 436
Internmediate# 1 may al so be prepared as foll ows:
2- (4- (Met hoxycar bonyl ) phenyl ) hydr azi ni um chl ori de
(Internediate 2) ( 1 equiv.) and
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sol ution of
W@ 200060231 2- adamant yl ) - 2- (di met hyl am no- net hy| PCEGB2004/051029

4- di et hyl - 3- oxo- pentanam de (Internediate 4) ( 1

equiv.) in nmethanol (200 voly.), under nitrogen. The

m xture stirred under reflux for 1.5 hours, cool ed,

concentrated to below 3.5 vols. and the resulting
clapspension diluted with ethyl acetate (96 vols.). The
—suspensi on was washed wth water (34.4 vols.) giving a

sol uti on which was washed with brine (34.4 vols.),

dried (MySO ) d concentrated to dryness. The crude .
L pr o?ibf‘cffomng|43ﬂ1rﬁ2eadlamﬁnw{r%@a(@y\ﬁo?-gfzr&blgﬁldpgﬁml-rle@%eazow
acidnlipitiERcuddAfy RRES R L@ iRbdrd was filtered, washed

wth MIBE ( 11.4 vol's.) and dried under vacuum at 60

OC. TLC DCM: MeOH, 9 : 1, Product Rf 0.86 (trace

2. Icgp rit alﬁrfle 8)'1‘1%8& 4%-&%%&191&1&#%?521%10%8%-?eir{rgut%l-p};l;gz%l-1-

yl]bkenl8ic GRrdad ammmby hit@hiamoyl ) - 5-tert-butyl - pyrazol -
1-yl ] benzoi c acid; and pharnmaceutical |l y-acceptabl e
salts thereof. 2. A crystalline form of
3. ;‘/’l j[éec%%séalaglgeg%?m 0;112182 (g(?rrrgnélg)tcl) ?Iah { girlltr%vgl%t%l.)(-%}gpa()zv&)der ditfraction
patfeiy $iithlpkhlaent BRNPBOOWEhear tefadiangs hitathrad Widg MaKiargdiation: 16.8°
X-ray powder diffraction pattern with peaks at the
and b}.$owi ng 2-theta val ues measured using CuKa
radi ation: 16.8 and 18.5. 4. A crystalline formof a
compound according to claim2 having an X-ray powder
4, di f Arcagdtalone foaint cfrarcomiponng eadosdiag td diginf Dhhvaug mg X-ray powder
.2-theta val ues asured usi.ng_CuKa radiation: 16.8
dlfé@t@n&ﬁaﬁwlﬁ? pagks ol ??Kéfwmg AR0GR VBT MEasuEgsed-uka
radB@ioR! . §9188° flq@i4m2 having an X-ray powder
diffraction pattern with peaks at the foll ow ng
2-theta val ues neasured using CuKa radiation: 16. 8,

18.5" 14. 4 3.9 d 19.8, 6. A tallj d
5. e Jearshifing FPmorEos it agoufineld 3t biYag fTRA bowder
difRadtio PAsterdSIlPpalKa: thadd1RiWiRN 2Btk $1a6d madshdedtRfgS@anes

as shown in Flgure 1. 7. Acrystalline form of

radiptipn: YR8 3 d&Aanf ¢.d3randoh8.- 5 -t ert - but yl - pyrazol - 1-

6. A crystalline compound as claimed in claim 2 having an X-ray diffraction pattern,

using CuKa radiation, substantially the same as shown in Figure 1.

7. A crystalline form of 4-[4-(2-adamantylcarbamoyl)-5-tert-butyl-pyrazol-1-
yl]benzoic acid having a melting point of about 308.8°C (onset).

8. A pharmaceutical composition, which comprises a compound according to any one

of claims 1 to 7 in association with a pharmaceutically-acceptable diluent or carrier.

9. A compound according to any one of claims 1 to 7 for use in a method of

prophylactic or therapeutic treatment of a warm-blooded animal, such as man.
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308.80C (onset). 8. A pharmaceutical conposition,
wawknoehewdpri ses a conpound accordi ng to any oPEl/682008/051029
clainms 1 to 7 in association with a
phar maceuti cal | y-accept abl e @il uent or carrier. 9. A
conpound according to any one of clains 1 to 7 for use
in a nethod of prophylactic or therapeutic treatnent
of ' .
1020 oA AR GRS A0 I ono i Elhie) TPD 1 b By EATHRYAN:
medi canent. 11. A conpound according to any one of
claims 1 to,7 in the manufacture of a nedicanent fo
11.ys e QNG ASATERS BrAnyrong e ltishIo 7 HHBITGRBr? BER
i |. i.-nal ] R .
e PR R R o 7 {550 PR ot TR 30 Hlooded
aniadirisn¢lsdsanamg an effective anount of a conmpound
according to any one of clainms 1 to 7 to a mammal in
need of such treatnent. 13. A nmethod according to
12 A o OO A S L P PPR N, SHEQY i Gbring ab Oifective
amoorEd andmaceat dicoglingtogingions df clamschtopf wcessmowhprnesdf such
a}g‘%é one of processes a) or b): a) hydrolysis of an
reP_Y of formula (2): (2) wherein Rl is an alkyl or
aryl group; or b) converting Z in a conpound of the
formula (3):(3) into a carboxy group, wherein Z is an
13.f unéthethed agpowling egaibl B Wflef@@htg@ﬂé WRDil mhabitory effect is to treat
C r(ﬁax ISi c acid; and thereafter if necessary or
YPgesiEB e f or ni ng a pharnaceutically-accep table salt
t her eof .

14. A process for preparing a compound according to claim 1, which process comprises
any one of processes a) or b):

a) hydrolysis of an ester of formula (2):

0
<
N/ \

N

N

1

RO” 7O
2)

wherein R' is an alkyl or aryl group; or

b) converting Z in a compound of the formula (3):
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€)
into a carboxy group, wherein Z is an functional group capable of conversion into a
carboxylic acid;

5 and thereafter if necessary or desirable forming a pharmaceutically-acceptable salt thereof.



