1 NOVEL COMPOUNDS The present invention relates to non-steroidal glucocorticoid receptor binding
compounds and a process for their preparation, to pharmaceutical compaositions comprising the 5
compounds\AebEg#éparation of said compositions, to intermediates andRETUEB29 e EMpounds
for the manufacture of a medicament for therapeutic treatment, particularly for the treatment of
inflammation, allergy and/or auto-immune conditions. Nuclear receptors are a class of structurally
related proteins involved in the regulation of (& genefikeRgian- The steroid hormone receptors are a
subset of this family whose natural ligands typically comprise endogenous steroids such as estradiol
(estrogen receptor), progesterone (progesterone receptor) and cortisol (glucocorticoid receptor).
Man-made ligandseeresestiteeiiorore aiksyiarcinsiripidalt doke¢artaoir aeckriaithingingaacioptandse use of
glucocorticoid agpaisisp@deeatiarwide rogaabinfrnpRatey-cositonpodiidmiucaapitipgideeexert their
actions ot 1ng SNSRI dipRRMNL G I SHBaRIO W Res B LSRR B

transactivation and transrepression (see: Schacke, Docke Asadulla 2002) Pharmacol

and TherapeuticEgBSE%IOREG RGeS o2 ﬁ‘edﬁlaé?(‘?ﬂtté%g‘ef@@”&‘? ﬁ‘éﬁ}"lgm(f@gﬁ”ér%@f 107:139S;
and Konig, H., Ptbntﬁ@a’émerz(ofmilhmétm Rl gg ard/ariabto MO ZPEINB®. J 11:2241-2246).
Transactivation involves direct binding of the glucocorticoid receptor to distinct deoxyribonucleic acid

(ONA) glucocortigoid epansselements  GRISNARIe DIRMOR BV UL NglapYS

increasing the transcription o e downstream gene product. Recent as been shown that the GR

can also redPilat8GEnE R FEEsiohhIEGIT AR ANERiICASERAEhfi8yP 28 Férfgrgb?efggiﬂ)\h)”ﬁf’ﬁ\?nlch the
GR does not bindatlirdctigats!® Wpaicdllyiscongrisanesdpgenolse stamtaractioh ehstirst@Rolvifestogen

Ersanﬁcrilftion facn@e&pisrpagr;b@éaérw&ep@@sls&%eIe@wﬂstaryoamwi@m qufwé&f@ogt%az&%eséatbongl activity
chacke, H., D {l : 43: and Ray,
\é\c/ieq ndsE E rece &58 gﬁe & %%9? {%% %Bﬁlflm n pgrtlcuiar

A., Siegel, M.D., STeto ontaine, K anyo e genes involved in
the 30 |nflamméfl?ryslee§fpﬂ55‘f§?§%é°ﬁpa?9§’&?ﬁlmaﬁp %M%ﬁ%@ﬂﬁﬂﬂmétwﬁ@%W%Pl pathways and

therefore intiibition of this pathway by glucocorticoids may explain their anti-inflammatory effect (see:
Barnes, P.J. & AGeR6KsrichlR9%3kkiREH fiHinaar! é@&&eﬂ»nﬂé@ AtdpBRGRARAFabi¥ads, E. (1996)

Bioessays 18: 371-378), _2 or F]he use of exogenous artlcularl ste caII q% tered,
glucocorticoids. he e%ej%hacllT o faenclsuc?ioﬁa?r? %ﬁ%‘?ﬂlﬁﬁz} Shel {es féée@ g,gh al mFJgk Smith, C.J.
)

et al. (2000) Lan¥eb385A689dlamgs) (%Qe%éw?ﬁfiff"ﬁ%hﬁﬁckiﬂﬁff’%“ R &8y %5: Sieph 62,
15-18), skin bruisiiy, (Patoveise RV, BoRiahP OG5\ attresh 107A 396abr(d9®9)gNl-lEn§bdt:5 Med

3%4|\2 1d9g§71§51?2)143ﬁ?4%m0t wa@fmﬁqts (@gmlrpmgo@ & eMitciz%F Pﬁﬁeﬂg&.ﬁ ﬁvcﬁw@T?) N Engl
e tio | luc met au orm ormey,
VL& Burke, . (HUBE) RTS8 o B 1 TR Ot T DY) 13- 5%,
The side-effects ##E°8RRi6RIS ERSBORT Gf?é'??%?l ﬁﬁﬁﬁe"‘%@egﬁf‘i;Mewm&ﬁﬁépﬁhﬁ%é'ﬁéﬁd to treat
the underlying paitreisy leadirgstitdioediidbel efficatyani toeatnpentudt. haRebedly, siigge steenthat

excessive activagign,Rfithe Hansactiyatrp- @%@%@W&HP@%W@@%E%%@& Heasesifa-gffects (see

Schacke, H,, Dogcke nsyv D. & Iﬁsadu TE SI% e(é vef; Pha nd qurgpﬁutmﬁ]% Z%Ban?sm

DevelopmenEf of GRICOTOMCO! _s'fh ye?ngo tet re?}lé(nsrepressmn pg{ﬁway compared
with the transactiMiss [FEafartap ﬁfdﬂ‘/etﬁ’&é’fmét'?ﬁ\}@%tsgiﬁi@ﬂé?%ﬁ iRPRAPHIRION B 3iderBifect
therapeutic indeleadllgwingninbitierebe chizie prodrsaderptieathetiviof (Benaakent. Thiskew\elass of

glucocorticoids couild s u§e@@gztquﬁa%E%,qggcﬁygypgmgm%sgegﬁghﬁa\yhgIesm@tmrﬂg of disease
currently treatedegfnggr?QtlgI:L_JCO(I‘?%U:I%OIE%%%) Chest 107:139S). Many of the genes involved in the
30 inflammatory response are transcriptionally activated through the NFkB and AP1
pathways and therefore inhibition of this pathway by glucocorticoids may explain their
anti-inflammatory effect (see: Barnes, P.J. & Adcock, |. (1993) Trend Pharmacol! Sci 14:
436-441; and Cato, A.C. & Wade, E. (1996) Bioessays 18: 371-378).

35 Despite the effectiveness of glucocorticoids in treating a wide range of conditions, a

number of side-effects are associated with pathological increases in endogenous cortisol



Current known glucocorticoids have proved useful in the treatment of inflammation, tissue rejection,
auto-immunity, various malignancies, such as leukemias and lymphomas, Cushing's syndrome,
rheumatic f@vVOr2(96Iye43etitis nodosa, granulomatous polyarteritis, inhibitionP$TTBPIYIH0SETRKNeS,
immune proliferation/apoptosis, HPA axis suppression and 25 regulation, hypercortisolemia,
modulation of the Th1/Th2 cytokine balance, chronic kidney disease, hypercalcemia, hypergylcemia,
acute adrenal insu glcien%y, Fhronic rimar adrr?nﬁll ilnsuff%ciencp(, s%condargdadrlenal irrtlsugiciency,
congenital adrenal )?p(%srplé)sig),(o Sebral & eﬁ?a,'%?(r)?{n%scﬁ%ﬁ%ﬁii Di?fé‘%fsynaP&r%cé), iﬁ?lasmmatory
scalp alopecia, pa§pfciistisiegseridion inbansimingsasdepsieMinadoSes; WakMad cyitithafopi€idermatitis,
30 pyoderma gasig(erns wancpe8spigpes 1Moy asicing o gsopenipiig oldB dR0D@)t aneyssiss sespes
gestationis, 305'82%'-"1%{,3&%'%%%6{ BROK oG4S, MBamumalery xascyliosieeidpsis, Sweet's

disease, type 1 reactive leprosy, capillary hemangiomas, contact dermatitis, atopic dermatitis, lichen
planus, exfoﬁati\/[‘éege%qawﬁéf1e%/r§ﬁ e&%\’@fﬁ%‘a@tu%, g@ﬁ%}%féﬂﬂ@fﬂ%&%’e’%ﬁ@?&ﬁ'ﬁgé!:ﬁ?ﬁ&ris,
erythema multifo?- dePéLithraglid MedeIB3B{ phddyareguligecd dinid siort glveosspeetriipiismeful in
disease states invalviog systewycvnfieshmeatioreBiekens ipfRm B8y Dowe| shaearrepglRasteritis
nodosa, Wege”%\ﬁ/&li@ﬂ@%é%ﬂ?ﬁ%?éﬁi 6%.'_51”:!15555.51ﬁh‘eeHHé@éﬁé@t%%r§§io§§t8&i‘H§%Hén?&‘asona'

rhinitis, allergic rhinitis, vasomotor rhinitis, urticaria, angioneurotic edema, chronic obstructive
pulmonary dised ¥t ¢ f93oh eTraBRIRRY BIHSAR Pe A Fis¥dRe VORSEMRR BHIAYY Katihmune
chronic actiVe hépeaitised gftnacyahdskimention, hepatitis and cirrhosis. Glucocorticoids have also been
used as immunostimulants and repressors and as wound healing and tissue repair agents. 10A
number of condifj r -of the IS, lnfl 1afi il;.lll'q ];p tral
nervous system Q%%%%‘é%ﬁ;ﬁ#g%ﬁ/%%g%% %%@%?s%@%%ﬁd%%%%ﬁﬁ%% nts. Ity?g9 a%g:derstood

that these high JBRH& ORI FIRIRRBER 6% BTt EoliaRegihtdate &civefyRimbved from
the brain by spe(fie2rartsporers aad d tireaedolieshagt? $ySie mite eelppeattadib gk spemtitsidachatved in

order to reawhtf@ra@%sic rﬁ@&ﬁﬁwmntmﬁr@@&%nWWB&%§mV\éﬁﬂwatﬁlfigh@gd&@ﬁ_ﬁf&ﬁty ct:?\l <
partition Iinto the Drain w. these ther IC.C ntrations_to [ leved within the

with a significan %éﬁ uagtirg%y?ﬁ%%?%e&%\?%iac% c?gér%?gﬁfggﬁmtad%%f %esgg?ti%gﬁl _tg%rar%e \S{Sén fisk from the
known systemic ¥f¥E8 SPYRuSESHIBoRY (Sal d<aisiedpsiotie, BRiBRes, TRiSopathyaRin%hinning
and weight gainyl@®dnfiaotsatori dreautedntentiess coerditasiestobithemirogs sfsterthevivbrdesuch an
approach may pigvavalupbie ieludrmytrradad, knitest tpaudiisieclerosis, cerebral vasculitis,
neurosarcoigosis, Sjogren's syndrome, systemic lupus erythematosis, acute or chronic inflammatory
polyradiculopathy, Alzheimer's disease, neoplastic diseases of the nervous 25system including
meningioma, Iynéﬁéﬁﬁé“&?’fﬂ AaRgAZRPIATIRHy RISV eshiP efalitA caRp IR (b (NdaMeealisds sF e nervous
system such as tejbetioulcsim-@tharitgovdittansnadindecgpinal dorasingukgraiad aainlynjpigmésy, example
post-infarction (Rkel J BpgsrRIaRSAJIREES, Tl Sdher camReWrsiRigbRIDE ja-biis,

glucocorticoid regepior, 3P .aRe SRRLTASRS s HESROUAMERLRr AR ES COmRYHAch ot formula

25  regulation, hypercortisolemia, modulation of the Th1/Th2 cytokine balance, chronic kidney
disease, hypercalcemia, hypergylcemia, acute adrenal insufficiency, chronic primary
adrenal insufficiency, secondary adrenal insufficiency, congenital adrenal hyperplasia,
cerebral edema, thrombocytopenia, Little’'s syndrome, inflammatory scalp alopecia,
panniculitis, psoriasis, discoid lupus erythemnatosus, inflamed cysts, atopic dermatitis,

30 pyoderma gangrenosum, pemphigus vulgaris, bullous pemphigoid, dermatomyositis,
herpes gestationis, eosinophilic fasciitis, relapsing polychondritis, inflammatory vasculitis,
sarcoidosis, Sweet's disease, type 1 reactive leprosy, capillary hemangiomas, contact
dermatitis, atopic dermatitis, lichen planus, exfoliative dermatitis, erythema nodosum,
acne, hirsutism, toxic epidermal necrolysis, erythema multiform and cutaneous T-cell

35 lymphoma.



= chiral centre wherein R1 is selected from hydrogen, methyl, ethyl and 2-fluoroethyl; 5R2 and R3 are
each independently selected from bromine, chlorine, fluorine, -CHF2, -CF3 and -OCHF2, or R2 is
-S02CH3 ad(RB1F HgdRdgen; n is an integer selected from 0, 1 and 2, whetCi/BP20ORI85§&dcted from
chlorine and fluorine, and when n is 2, each X is fluorige; 10and salts and solvates thereof (hereinafter
"compounds of the invention™). In a further embodiment, the present invention provides compounds of
formula (IA): t= chiral centig 5RIlis sel(ﬁcted ger deroge?,tmethgl and et@/rh'.an Iwhen_Rl IS
hydrogen or met Wcﬁ%rtécﬁ RIATREGH nt gpuer'lr('jenst?ﬁsse ected om chighine ana ﬁLT(r)"rﬁIilg?or

when R1 is ethySURR ahénfiesmaosatavisti€jsenrie rif)y3eesttetotein CARISRET AnaTaNRRRODY. S5R2 is
-S02CH3 and R3iimthyelregrentiantsaltsondravivatestdbataads, Thasompamitds afdgrentlaiis) each

contain a chiral GeOfe.AIdHRGLE AMEPYORGSHRIS RNAIAMGISRE SRS GREIPARIALR iRimyla (I). The

terms Enantiomer 1 and Enantiomer 2 are used herein to refer to the enantiomers of a compound of

formula (1), BasedF O th & i PH RIS IABALLRTG e RIPAY R RREVR-ABIPNY HRBE 8BYS described
herein. Enantionhepatitiafergam traesfilantatinpantiopatiis@rdtierhasisl Epaearontiesidsrbfsesalectheesecond
enantiomer to elutéged as immunostimulants and repressors and as wound healing and tissue repair

agents.

10 A number of conditions where a key component of the pathology is inflammation within
the central nervous system (CNS) are currently treated with high doses of glucocorticoid
agents. It is understood that these high doses are required primarily because the steroidal
agents are actively removed from the brain by specific transporters, and therefore high
systemic concentrations must be achieved in order to reach therapeutic doses within the

15  CNS. Agents which showed a higher propensity to partition into the brain would allow
these therapeutic concentrations to be achieved within the CNS with a significant
reduction in the systemic glucocorticoid burden, resulting in an reduced risk from the
known systemic effects of glucocorticoids (such as osteoporosis, diabetes, myopathy, skin
thinning and weight gain).

20
Inflammatory or auto-immune conditions of the nervous system where such an approach
may prove valuable include but are not limited to multiple sclerosis, cerebral vasculitis,
neurosarcoidosis, Sjogren's syndrome, systemic lupus erythematosis, acute or chronic
inflammatory polyradiculopathy, Alzheimer's disease, neoplastic diseases of the nervous

25 system including meningioma, lymphoma and malignant meningitis, and trauma and
infectious diseases of the nervous system such as tuberculosis. Other conditions include

spinal cord injury and brain injury, for example post-infarction (stroke).

There remains a need to find further compounds which bind to the glucocorticoid receptor.
30

In one embodiment, the present invention provides compounds of formula (1):



It will be appreciated by those skilled in the art that although the absolute retention time on
chromatography can be variable, the order of elution remains the same when the same column and
conditions an0ex¥5la¥337 However, the use of a different chromatography GAITR2ATWSSTAtions may
alter the order of elution. It will be appreciated by thosg skilled in the art that at least one isomer (e.g.
one enantiomer of the racemate) has the described activity. The other isomers may have similar
activity, less activity, no activity or may have some antagonist activity in a functional assay. A mixture

of enantiomers, such as a racemic mixtgd nay bepreferred. Thus, in one embodiment of the
invention the compound of formula@¥yis acemi r‘znixtgre (the racemate). 30Alternatively, a single
enantiomer may be preferred, for example'the ®nantiomgr 1. Thus, in one embodiment of the invention
the compound of formula (1) is the enantiomer 4 further embodiment of the invention the

compound of formula (1) is the enantiomer 2. It will be d}a‘)pr ciategd by those skilled in the art that, for
compounds of formula (I) wherein 35rotation of the aryl-carb drond becomes less facile due to
ortho substitution on the aromatic ring, for example when RI[is methyl or ethyl, R2 is chlorine and R3 is
fluorine, an 6 axis of asymmetry may be observed thusdatraducing atropisomerism into the compound
and creating the possibility of four isomers namely atropi omerR;, enantiomer 1 (A1E1); atropisomer 1,
enantiomer 2 (A1E2); atropisomer 2, enantiomer 1F(z andtatropisomer 2, enantiomer 2 (A2E2).
Any comment relating to the biological activity of an 5 r or stereoigomer should be taken to
include these atropisomers. It will be appreciated by thoseskilled in the art that where there is a non
1:1 ratio of atropisomers, that this ratid eafratbatige depending on the half life of interconversion. It will
be further appreciated by those skilled in the art that, for compounds of formula (I) 10 wherein rotation
is restricted aroypg. the C(0)-NR1 bond due to substitution of the amide, for example when R1 is ethyl
or 2-fluoroethyl, rogtamers may be observed. Any comment relating to the biological activity of an
isomer or stereoR i HRAIABEXAREA NSRBI R 8RR 7EHAWEIY it will be appreciated by those
skilled in theSart ffzarth&earaapaontependebtiasieasfad feameys mineh ehiatice cBupthangé egending on the

half life of intercaRyecsipr, 1 Rhe IsONH,RIe0IRAEEgand "isomer” as used herein encompass

enantiomer, atrolpl%%rr{ll ran /oregg)etglf“noenr]. 1T§n% %ompounds of the invention are glucocorticoid receptor

binders. Accordin%, it agseﬁﬁoeen found’that at least one of the possible enantiomers of each of the
compounds of fofRfNA 1) bihESestiRd §RTSRBHRERAR BB Eurther, it appears that at least one of
the possible enantienmes20é&hck ipfltleéneompounds of formula (1) has glucocorticoid receptor agonist

activity. Acqgrdingly satsaaskans&yf thfeof (hereinafter “compounds of the invention”).

In a further embodiment, the present invention provides compounds of formula (IA):
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15

wherein



25 possible enantiomers of each compound of formula (I) modulates the glucocorticoid receptor. The
term "modulator” as used herein refers to a compound which binds to the glucocorticoid receptor and
acts as eith8Y@R0ag 827 a partial agonist or an antagonist of the glucocortREIERHEMES730The
compounds of the invention may provide agonism of the glucocorticoid receptor. Additionally, it
appears that one or more of the possible enantiomers of some of the compounds of formula (1)
possess advantageous sele?tivit)é)ién resgect of maint%ining transrepression activity whilst reducing the

transactivation ac i\'ﬁtﬁflﬁ%dséogb Fr2a0rLeYRL A% EHEVE0%0 be indicative that the compounds of the
invention providevaeniRirfidwshoacoryrpreiiutktRsandtR fereerach jadepsadenty rdiemtedside stetns. 7 Certain
compounds of thenénuemntieromay show a propensity to partition into the brain. Agents which show a

higher propensity, g pariitioR jnie Uhg Realn miaK Aok ETAPEYLiG SPRSARITRIRDS 9 ReAghisved within

the CNS with a significant reductign in the systemic 5glucocorticoid burden, resulting in an reduced
risk from the®knoWiSsySttHBAEC(S BY4R9€Bcorticoids (such as osteoporosis, diabetes, myopathy,
skin thinning andwdesiglts aainpMatesitbegspbodiment, Fe is selected from hydrogen, methyl and ethyl. In
another embodiment, Rl is selected from methyl and ethyl. In another embodiment, Fe is selected

10from hydrogen.and Gyl I 3peIHeS ?ﬂbé’éjcirm@dﬁa@]a:% F;%é?}rgg%‘éﬂoatﬁ‘é%hg{eetw&%&@?ﬁ LRlis

£
ethyl In one embodiment, when RI Is hydrogen or me 3 are each independently selected
from chlorine an8"AOETRYS I7f 83 APEIPEHIAGEIRTBHE bhen R1 is ethyl, R2 and R3 15are each

independeritly selected from chlorine and fluorine, or R2 is -S02CH3 and R3 is hydrogen. In one
embodiment, R2rapekRd it ARFRLERBhiNendhtRARHES B MRRAigeNti i@ (e Mdhtiomers of

a compound of formula (I}, based on the order of their elution using the chiral
chromatography methodology described herein. Enantiomer 1 refers to the first
enantiomer to elute, and Enantiomer 2 refers to the second enantiomer to elute.

15
it will be appreciated by those skilled in the art that although the absolute retention time
on chromatography can be variable, the order of elution remains the same when the same
column and conditions are employed. However, the use of a different chromatography
column and conditions may alter the order of elution.

20
it will be appreciated by those skilled in the art that at least one isomer (e.g. one
enantiomer of the racemate) has the described activity. The other isomers may have
similar activity, less activity, no activity or may have some antagonist activity in a
functional assay.

25
A mixture of enantiomers, such as a racemic mixture, may be preferred. Thus, in one
embodiment of the invention the compound of formula (1} is the racemic mixture (the

racemate).

30 Alternatively, a single enantiomer may be preferred, for example the enantiomer 1. Thus,
in one embodiment of the invention the compound of formula (1} is the enantiomer 1. In a

further embodiment of the invention the compound of formula (1} is the enantiomer 2.

It will be appreciated by those skilled in the art that, for compounds of formula (1} wherein
35 rotation of the aryl-carbonyl bond becomes less facile due to ortho substitution on the

aromatic ring, for example when R’ is methy! or ethyl, R? is chlorine and R® is fluorine, an



each fluorine. In another embodiment, R2 is chlorine and R3 is fluorine. In another 20embodiment, R2
Is -S02C1-13 and R3 is hydrogen. In another embodiment, R2 and R3 are each bromine. In a further
embodimenW 20 Bidddihe and R3 is chlorine. In one embodiment R2 is flRGTAEPANT /RS Btbromine.
In another embodiment R2 is chlorine and R3 is -OCHF2. In another embodiment R2 and R3 are both
-CHF2. In another 25embodiment R2 and R3 are each independently selected from fluorine, chlorine,
bromine, - OCHEZ and. CLIEZ, I & fuher embodiment R2.is fuorins and Ra s ;QCHES, I one
embodiment, n i TR one e%rBolélmenﬁ when'n IS !If %ls GonRe T & further embo iment, the
fluorine is in the P& paEEaACRPEREIIM I HirRPTErS fPBeNATRRERTY thanandgmnesdritifjéntion
covers all combinatigssref supstitardiohgro 2pgAIER)riEdd diememabovanadbor8er = ciai Yerdng wherein

SR is selected figm,RYAIIGCR ARGRIEYS RZ:2 AR REMRRA T UMARE & R B siaCheal o diuiorine,

chlorine, bro@ In?s’o?r(%rCI(_JIrF %tgrggis_o?nlgrlzgl;\&mdd gg ”tgk%thgqlr\\/c%(gg ttt;lt(aasrgoafiropisomers. It will be

appreciated by those skilled in the art that where there is a non 1:1 ratio of atropisomers,

that this ratio can change depending on the half life of interconversion.

It will be further appreciated by those skilled in the art that, for compounds of formula (I)
10  wherein rotation is restricted around the C(O)-NR' bond due to substitution of the amide,

for example when R’ is ethyl or 2-fluoroethyl, rotamers may be observed. Any comment

relating to the biological activity of an isomer or sterecisomer should be taken to include

these rotamers. It will be appreciated by those skilled in the art that there may not be a

1:1 ratio of rotamers as the ratio can change depending on the half life of interconversion.
15

The terms “sterecisomer” and “isomer” as used herein encompass enantiomer,

atropisomer and/or rotamer.

The compounds of the invention are glucocorticoid receptor binders. Accordingly, it has
20 been found that at least one of the possible enantiomers of each of the compounds of

formula (1) binds to the glucocorticoid receptor.

Further, it appears that at least one of the possible enantiomers of each of the compounds
of formula (1) has glucocorticoid receptor agonist activity. Accordingly, at least one of the
25 possible enantiomers of each compound of formula (I) modulates the glucocorticoid
receptor. The term “modulator” as used herein refers to a compound which binds to the
glucocorticoid receptor and acts as either an agonist, a partial agonist or an antagonist of

the glucocorticoid receptor.
30 The compounds of the invention may provide agonism of the glucocorticoid receptor.

Additionally, it appears that one or more of the possible enantiomers of some of the
compounds of formula (I) possess advantageous selectivity in respect of maintaining
transrepression activity whilst reducing the transactivation activity. These observations
35 are believed to be indicative that the compounds of the invention provide anti-

inflammatory properties with fewer or less severe related side effects.



10In one embodiment, the compound of formula (1) is:
5-amino-N-(2-{[[(2,6-dichlorophenyl)carbonyl](methypaminolmethyl)-3,3,3-trifluoro-2-
hydroxypropy-204248bphenyl)-1H-pyrazole-4-carboxamide; PCT/EP2007/055724
S-amino-N-(2-{[[(2,6-dichlorophenyl)carbonyl](methyl)aminoimethyl)-3,3,3-trifluoro-2-
hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1);
155-amino-N-(2-{[[(2,6-dichlorophenyl)carbonyllimethyDaminoimethyl)-3,3,3-trifluoro-2-
hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2);
5-amino-N-(2-{[[e8aii tmrsyhen pi) dag dorepfestmayshtmo nrsengis B 3B Aatitierdogo the brain.
hydroxypropyl)-1agériisiaaghetyl  HigHey reropkainCar pax@tmices the brain may allow therapeutic
S-aming-N-(2- {[[Q%M{{?QJ%Q99%@Bélﬁ?e%wﬂﬁﬁtn%')@ﬂg%{H’?M)r@aﬁt%HJ&HQ&%% systemic

20hydroxypropy1)-1-(4-flugrophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1
5-amino-N-(3-{[[ 808?&‘1‘?8%5}%91)%%Iﬂémyﬁaﬁ?ﬂwaﬁhémﬁ@ EnowrRYSigms: effects of
hydroxypropy1)-diebshrtizoigh éavgh pd Phiggparasie- diakwts e xaynidthyEskimtiomieg 2)d weight gain).
5-amino-N-[2-({[(2,6- dichIorophenyl)carbonyl]amino}methyl) -3,3,3-trifluoro-2-
hydroxypropyl]- ]1 4 ﬂ glc h&mél lFl{_‘ ﬁ’é’rﬁe%%’c?(f' Panb(f’\y rocﬁj ?%thtylﬂand e&hyl In another

255-amino-N42- orop enyl)car amlnolme
hydroxypropy1]- i“( ﬂlﬁﬂﬁ'ﬂfpﬁewefﬁdd{ﬁ%f’éhﬁ' é&?%&%rﬁ!cﬁé“(\?ﬁ LemBeHEReny; Ry is selected
5-amino-N-{2-(([(®8-digtregenp ey Rtatb dmyélzothiero pmbtidii)eBt 3 B tiiflhydse@en.  In a further

hydroxypropyl]- lsfbélipeepreny dinliH-pyrazole-4-carboxamide (Enantiomer 2);
5-amino-N-(2-([[(2-chloro-6-fluorophenyl)carbonyl](ethyDaminoimethyl)-3,3,3-trifluoro-2-

hydroxypropyl)-1-(4- fluorophenyla 1H-pyrazole-4-carboxamide;
55-amino-N-(2-{{[{2hRrE°6Mas dﬁP@n@l)@a?b@'ﬁ?ﬁTe?h%Mn%ﬁrﬁ'é‘ilﬁ 2%E Fachifldergngently
hydroxypropyl)- ls€kédietbfophemnyipd bhe flradode -4-adubbxaenibed frerantibener’ 19 ethyl, R? and R®
5-amino-N-{3-{[[zchiera-Rdbentenine sybaasbrimy athypamineneihyl & 3 33tlen s rR? is
hydroxypropyl)-1- -quorophenyl) 1H-pyrazole-4-carboxamide (Enantiomer 2);
5-amino-N-(2- {[[](Q B?Puorophenyl)carbonyl](ethyl)ammo]methyll 3,3,3-trifl ii oro-2-
10hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;

5-amino-N-(2-{[[(2 &€l élabsoipteanRicart 8A yie(ethly raloting] reshylhd, Bndbtxiftoerp 2% and R® are
hydroxypropyl)- Jeééhﬂmmhew%&h&pxmk%paib%mqﬁe(%ﬁ@rwomn&)me In another
5-amino- N-%-{[[sa (alf lii or phe rbo q (Ietp amlno methéll -3,3 3 rlfluor 22 4R
hydroxypropyl)- 1'(‘ &) u'BFSp % A3Z0le BERanide 1ER: e omer an are
155-amino-N12-¢g¢b WW%#O@HW]WMWE&M%@M@WW%@@ ﬁlﬂ'ﬂl@?ﬁez-
hydroxypropy1]-144-fluorophenyl)-1H-pyrazole-4-carboxamide;

o>-amino-N12- ({3 elaieefinoxorhe YRR YIATURARE i B el R is hiorine

hydroxypropyl]-1-(4-flyoropheny1)-1H-pyrazole-4-carboxam
5-amino-N42- (([éddﬁ%r'a S 6pr:?9%/ 5%%1%9?&1%?%%&%}»% 33 hffuoichsz In another

20hydroxypﬂ@pyﬁnlbfédﬂﬂamerh%?i?@Hapma@ﬂémeaw@@mmﬁ’d@(@ﬁmﬂ@mbbm)e bromine, -

5-amino-N42-({[ @GesiHpsads-Guerophenythess o Byirmi RO IS TRISHAY- 3nd, Rt LaT e -
hydroxypropyl]-1-(4-fluoropheny1)-1H-pyrazole-4-carboxamide (Enantiomer 2);

In one embodiment, nis 1.

30 In one embodiment, when nis 1, X is fluorine. In a further embodiment, the fluorine is in

the para position on the phenyl ring.

It is to be understood that the present invention covers all combinations of substituent
groups described hereinabove.
35

In a further embodiment, the present invention provides compounds of formula (IB).



5-amino-N-(2-{[[(2,6-difluorophenyl)carbonyl](methyl)aminolmethy1}-3,3,3-trifluoro-2-
hydroxypropy1)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;
255-amino-N2¢I(24d82Gro-6-fluorophenyl)carbonyl](methypaminoimethyl) F3; B/BPaHIGO6724
hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carbgxamide;
5-amino-N-(2-Rethylff2-(methylsulfonyl)phenyl]lcarbonyl)amino)methyl]-3,3,3-trifluoro-2-
hydroxypropy1)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;
5-amino-N-(2-Rethylf[2-(methylsulfonyl)phenyl]lcarbonyl}amino)methyl]-3,3,3-trifluoro-2-

30hydroxypropy1}-1-(4-fluorophenylj>1pyrazole-4-carboxamide (Enantiomer 1);
5-amino-N-(2-Rethyl{[2-(methylsuIfonI]ca |\%nyl amino)methyl]-3,3,3-trifluoro-2-
hydroxypropy1}-1-(4-fluorophenyl)-1H-pyrazole=Ascarbgxamide (Enantiomer 2);
5-amino-N-[2-(([(2,6-dibromophenyl)carbonyl]gminolmathyl)-3,3,3-trifluoro-2-
hydroxypropyl]—l-(4-f|uorophenyl)-lH-pyrazole-4-carbo§a jdecF,
355-amino-N-[2-(([(2,6-clibromophenyl)carbonyl]laminolmethyhod, 3,3-trifluoro-2-
hydroxypropy1]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1); 10 5-am
ino-N-[2-({[(2,6-dibromophenyl)carbonyl]am no}m eth§is;
hydroxypropy1]-1-(4-fluoropheny1)-1H-pyrazole-4-carbo
5-amino-N-[2-({[(2-bromo-6-chlorophenyl)carbonyl]am ﬁwyl)-3,3,3-trifluoro-2-
hydroxypropy1]-1-(4-fluoropheny1)-1H-pyrazole-4-ca ide; (18)
55-amino-N-[2-({[(2-bromo-6-chIorophggx!)ggr%gnyl]am o}methyl)-3,3,3-trifluoro-2-
hydroxypropyl]-l-(4-f|uorophenyl)-lH-pyrazoﬁe-4-carboxamide (Enantiomer 1);
5-amino-N42-({[(2-bromo-6-chlorophenybcarbonyllaminoynethyl)-3,3,3-trifluoro-2-
hydroxypropyl]-wgerlinoropheny1)-1H-pyrazole-4-carboxamide (Enantiomer 2);
S-amino-N-[23-({[@-Rresnes e aphegan saikanyllaminotmethyl)-3,3,3-trifluoro-2-
10hydroxypropyl}-1-(4-fluorophenyl)-1H-pyrazole-4-carhpxamide; . .
o-aino A2 B e A e e R0 o a2 OCHF 2 and -
hydroxypropyl]-14#41@fopheny1)-1H-pyrazole-4-carboxamide (Enantiomer 1); 5-a
mino-N42-({[(2-xamerd-Shicrepitemybfcarbonyllaminolmethyl)-3,3,3-trifluoro-2- hyd roxypropy1]-1-(4-fl
uorophenyl)-1H-pyrazole-4-carboxa mide (Enantiomer 2); 155-a mi no-N-(2-{[({2-ch lo
ro-6-[(difluo*'?meltnhgtpeoxmréﬁg%&c% ék%on Qgrmiol??(]rrpn%fg]wi-g,?,,?a- trifluoro-2-hyd roxypropy1)-1-(4-flu
orophenyl)- H-pyrazoeie-f-car oXamlae,
5-amino-N-(2-{[(f2aetnert-@-[{dfRreidreriaruisapeaniinaiiyorinalmpitihatyicdumrg-2-
trifluoro-2-hydroxypreyypioe 1 (4-{(Hiapprenyl - digypbcealesisorsbbaxamide (Enantiomer 1);
5-amino-N-(2-{[(;carQ-6- el m | j hyh-3.,3;_3-
20trif|uoro-2-hyd%%?oﬂgfﬁfgggﬁ{ﬁ?o he 9%@?2%{0 ﬁ%@ﬂ?ﬂ gt%%f’é@%%t%mer 2); 5-ami
-2, & R RER A SEEA T SRS e I - nycl
roxypropy 1§91 -(4-gnieedplietild f-tidbisyeabendaacamdiasthitlermel meittnd-8 3 2-1Ir&-is trifl
uoromethybphe nydisrypopyiltana fnerdpretyyii-8.pyrazditfiiestbakamide (Enantiomer 2);
o AP Mk Rt AT (FRAAIRRES o2
hyl)phenyl]carbonyllamino)met

255-amino-N-{2-[({|2,6-bis(trifluoromethyl)phen n : yl]-3,3,3-trifluoro-2-
hydroxypropy1}-EX%ZQWP(S?BfJHéﬁ‘)‘/ﬂE‘fF?WPé@ﬂI ZEXE?&%%%%R?é‘a(@'HShtiomer 2);

5-amino-N-(2-{[[ Eabnioe-@-HH b astithimgblrambioaphvietiyiamina)atethp13-Bi@f8ondfRioro-2-
hydroxypropy 1)-AyéfolipspphenyidbbiAz olepdraaibaxaimiseiriaa ERaiNrér{il2,6-d ifluoroph
enybcarbonyll(24lyaroeinAam ReKReIIYER B30 HNR  #aminolmethyl)-3,3,3-trifluoro-2-

hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2);

8:3:trifluoro-2-
amide (Enantiomer 2);

5-amino-N-[2-({[(2,6-dichlorophenyl)carbonyl]amino}methyl)-3,3,3-trifluoro-2-
hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;

25  5-amino-N-[2-({[(2,6-dichlorophenyl)carbonylJamino}methyl)-3,3,3-trifluoro-2-
hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1);



30hydroxypropy1)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;
5-amino-1-(4-fluoropheny1)-N-{3,3,3-trifluoro-2-[((2-fluoroethyl){[2-fluoro-6-
(trifluorometBeAyHBarbonyl}amino)methyl]-2-hydroxypropy1}-1H-pyraz 8leIEP2AIHORE M d e
5-amino-1-(4-fl uoro pheny1)-N-{3,3,3-trifl uoro-2-[(([2¢fluoro-6-
35(trifluoromethyl)phenyl]carbonyllamino)methyl]-2-hydroxypropy1}-1H-pyrazole-4- carboxamide; 11

5-amino-1-(4-flu rophe -N-{3,3, anuoro
(trifluoromethyl)p eﬁyngﬁgﬂ%%?ﬁ%]o ?ﬁe?h?}ﬁcé °”dﬁ%‘>?‘y'%‘3)metﬂyi)ﬁ 3§rg'£|3f’ 042-'carboxamide
(Enantiomer 1); Byaienmeropyiidotepnehsm - Bysraeieiftcrsroozeiie- thnsrgigner 2);

5(trif|uoromethyIh@&mmylmqmzy&ammmby&n%bmWMMBﬂmh}rrid']m‘nlayfya}zole-34tr|ﬂadsl5wz¢amide
(Enantiomer 2); ﬁ@rggwpo‘g\gg Bﬁ%or@ﬂ%‘é{ #BJ@%%tWMJMyI}carbonyl)aml

noimethy1}-3,3,3 frn‘l uo.r enyl% 1H- ﬁ/razo le-4-carboxamid e; 5-a mi

o1 (1. Sop RPN S G e GO A B oo 2
nyI]carbonyl}(méIV@IDQZmnm])ﬁe(mﬂEl?E@h%WoerwﬁWl}1Haﬁ§;ﬁrmcle(ﬁné@tmmmde;
5-amino-N-(2-{[{s6ris iriflyproonetioys Yobrpyleansapyhimathyhiamineinygtoyl-Giido ifl uoro-2-hyd

roxypropyl)-1-(4 i Ihyl{[2 -fluoro-6-(trifl
uoromethypphe ﬁ{ﬂ%&a gsrﬂ/yll)(y—lugyg%}l? #@ér%ﬁ%%?g 2- %ﬁ? %rg;ie I}-1-(4-fluorophenyl
C

)-1H-pyrazo le-4°PSY# %dEi'H? |°HBeRP' eﬁa{ﬁ?QYB%PHBa@ ERI3 HOYVAT (ethyDami
nolmethy1}18,3 ,BydrifhyrspoyD- Tnifcfivorgahespl) AN-tryiethlerbpaibenan)ided-pyrazole-4-ca rboxamide; 5-am i

no-N-(2-{[({2- chIer&nﬁT&(Nﬁ(lzL{[Rmaﬁtbby@ﬁéumb@wﬁq@tbpmﬁ)ﬁetwl}@m 3,3-trifluoro-2-
noimethyll3,3,3- “%Yf(g%f% dlr? BSPo%Ym I(ﬁlhﬂ %B@ z{‘é/ nﬁgg ﬁt%rﬁgr gxamlde 205-am i

no-N-(2-{[({2,6-b is mat I)iiaoxy eny ar am no|m ethy1}-3,3 ,3- trifl uoro-2-hyd
roxypro py1)-1-(AFMiRRdhHeiiA f-Hil sl oML ARyl J—.{‘O]meth -3,3,3-frifluoro-2
hydroxypropyl) 1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2);

15 5-amino-N-[2-({[(2,6-difluorophenyl)carbonyllamino}methyl)-3,3,3-trifluoro-2-
hydroxypropyl]-1-(4-flucrophenyl)-1H-pyrazole-4-carboxamide;
5-amino-N-[2-({[(2-chloro-6-fluorophenyl)carbonyl]Jamino}methy!)-3,3, 3-trifluoro-2-
hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;
5-amino-N-[2-({[(2-chloro-6-fluorophenyl)carbonyl]Jamino}methyl)-3,3, 3-trifluoro-2-

20  hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1);
5-amino-N-[2-({[(2-chloro-6-fluorophenyl)carbonyllamino}methyl)-3,3,3-trifluoro-2-
hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2);
5-amino-N-(2-{[[(2,6-difluorophenyl)carbonyl}(methyl)Jamino]lmethyl}-3,3,3-trifluoro-2-
hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;

25  5-amino-N-(2-{[[(2-chloro-6-fluorophenyl)carbonyl](methyl)amino]methyl}-3,3,3-trifluoro-2-
hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;
5-amino-N-{2-[(ethyl{[2-(methylsulfonyl)phenyl]carbonyl}amino)methyl]-3,3,3-trifluoro-2-
hydroxypropyl}-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;
5-amino-N-{2-[(ethyl{[2-(methylsulfonyl)phenyl]carbonyl}amino)methyl]-3,3,3-trifluoro-2-

30  hydroxypropyl}-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1);
5-amino-N-{2-[(ethyl{[2-(methylsulfonyl)phenyl]carbonyl}amino)methyl]-3,3, 3-trifluoro-2-
hydroxypropyl}-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2);
5-amino-N-[2-({[(2,6-dibromophenyl)carbonyl]lamino}methyl)-3,3,3-trifluoro-2-
hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;

35  5-amino-N-[2-({[(2,6-dibromophenyl)carbonyl]lamino}methyl)-3,3,3-trifluoro-2-
hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1);



5-am i no-N-(2-{[{[2,6-bis (trifluorom ethyl)phenylicarbonylyethyDamino]methy1}-3,3 ,3- trifluoro-2-hyd
roxypropyl)-1-(4-fl uorophe nyl)-1H-pyrazole-4-carboxam ide; 5-ami no-N-(2-{[[(2 ,6-d
ichlorophenWeaxliody#t241 uoroethyl)am inojmethy1}-3, 3,3 -trifluoro- 252PRJIHERIRYPOSHTZH)- 1-(4-fl
uoro phenyl)-1H-pyrazole-4-carboxa m id €; 1
5-amino-N-(2-{[[(2-chloro-6-fluorophenyl)carbonyl112- ﬁuoroethyl)amino]methyII-3 ,3,3- triflu oro-2-hyd

roxypropyl)-1-(4-flu oroph razole 4-carbox de; ,

5-amino-N-(2-{[[2ZBPBRY: % &H%o?o% E%\%?)“TW%V‘? 'Rﬁ’éﬂﬁﬁ%ﬁrﬁ&ﬁﬁ@?ﬁw?&s ,3- trifluo ro-2-hyd
roxypropy1)-1-(4riidrexsemryiyit o mpreryl el 4-oadrokahchthe xR e mmadiangP 2 ({2-chloro-6-[(d
ifluorom ethypoxsdphieew! Ry biR-Sluasesihaiy Bearboraimnatayilethd) 3 Bif-uateradryd roxypro

py1)-1-(4-fl uoro 3| {[{2, 6-bis[(d iflu
oromethypoxy]pﬁgan%I%}/(/:E%’jor%)yz]nIP Eaéﬁj%t% g?g&f?qéﬂ}glﬁolfmﬁ%}%g CEL ?égtrlfluoro 2-hyd roxypropy1)-1-(4-fl

uorophenyl)slH B?FQEBIQ E é{é{%@&{gqﬁ ﬂ\lgrophenyl)car onyl]ammo}methyl) 3,3,3-triflloro-2-
355-amino-1-(3,4ydithammepiie 4 s (RHE[(2) 6 /difluaroieiferarbeabideBettizD@niino]methy1}-

3,3,3-trifluoro-2-BysirgeyRneRy -ty arRierhdatRarmumitanirniaming, 3-(@idor fluorophe
N2 & ey AR S LDRE Sl GHRR by 0 o

pyl)-1H-pyrazole-4-carb

5-amino-1-(3,5-cTRSEHEE s Rt erehhers sy iRaRsRg dlh At Réthy 13-

3,3, 3-trifluot6-2-hydhoxxpremyttj4dfidopspiaenyle U caramiaideoxamide;

253%mir}? 1- (ZZSsiHM%Q@t@aué-)ognea6[&%@&@%@%9&%@@@&@@%@%&%rnethyl)-

trifluoro- rox r

5 amino-1-(2.6-QILSOERE <9N 5%@5% e @'Bygaag? SR EER et

3,3,3-trifluoro-2- HWW@ W U A el Ly et A Hlﬁ J24i#9078-¢r ifluorophe

nyl)carbonyl](ethyldiaoxy propiriie tidyAde @Bt jfl Hemoa2ele-4-carboxamide (Enantiomer 2);

éOhydroxi/r??pzs)ah(% W{?@RB—%HM@'é—khﬁMB?&ﬁé@ﬁﬂ)gﬁfféﬁgW‘?éF%?ﬁylgmlno]methytlal 3|)3 3-
amino- chlaro uor arbonyl](e amingimethy

3,3,3-trifluoro-2- L | E&%M@W%ﬁg%ra&mgoﬁo %(X)-F raZO%K caoamde;

5 amino-1-(2-choRARE ) K2 bl EHraISHRg BB oS PIBHt 5.5

3,3, 3-trifluoro-2-hifidrooazprapyKydrek pira@alieefopoe b x dkhpyes zole-4-carboxamide (Enantiomer 1);

155-amino-1- (3 QVHFP:W&NQQ){R 1N HERL E@(zﬁﬂ@bﬂ&ﬁé@%@%&%ﬁ}%ﬁhﬂbﬁ&%@ﬁmm@ﬁ

3,3,3- trlfluo drox <P K Ie 4- arb ﬁ m ino- Nng% {% tpllfluog)phen

yl)carbony! ethy amlno %jﬁ’rﬁp& ?%qu?)rro é o%ra oea}\ 14 3fqide (Enantiomer

oropheny1)-1H- Ww#ﬁ%géﬁ?ﬁﬂ&é’rome@yﬁﬂ?ﬁﬁbﬂlw@f[({}ﬁrﬁlﬁ@‘{ﬂ‘ﬂ]tﬁ&ﬁ isRsMPhenyllca

rbony llam in o)mgtioyxprdp3IB1t(hlagoropRerd0hytpoxymecpyd)bbx@hmitie;

oropheny1)-1H- Wé%@%‘{z@?@@s@ufﬂgvoﬁw@tm IBRsN{BEmfrhisid HiugiRss hhpkispyllca

b | t
L@?ZQ;‘;‘:ABSQW A B Pearal e e Fomp T )

5-amino-N-{2-[({[2,6-bis(trifluoromethyl)phenyl]carbonyl}amino)methyl]-3,3,3-trifluoro-2-
hydroxypropyl}-1-(4-fluorophenyl)}-1H-pyrazole-4-carboxamide (Enantiomer 2);
5-amino-N-(2-{[[(2-bromo-6-chlorophenyl)carbonyl](methyl}yaminoJmethyl}-3, 3, 3-trifluoro-2-
hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;
5-amino-N-(2-{[[(2,6-diflucrophenyl)carbonyl](2-flucroethyl)amino]methyl}-3,3, 3-triflucro-2-
30  hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;
5-amino-1-(4-fluorophenyl)-N-{3,3,3-trifluoro-2-[((2-fluoroethyl {[2-fluoro-6-
(trifluoromethyl)phenyl]carbonyl}amino)methyl]-2-hydroxypropyl}-1H-pyrazole-4-
carboxamide;
5-amino-1-(4-fluorophenyl)-N-{3,3,3-trifluoro-2-[({[2-fluoro-6-
35 (trifluoromethyl)phenyl]carbonyl}amino)methyl]-2-hydroxypropyl}-1H-pyrazole-4-

carboxamide;



5-a mi no-N-{2-[({[2,6-bis (d ifl uoromethyl)phenyl]carbo nyl}am ino )m ethyl]-3,3,3-trifl uoro-2-
hydroxypropy1}-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2);
255-amino-N2WITA-BP5ro-6-(trifluoromethyl)phenyl]carbonyl}amino)methyRic 3/ BRRO9iHRASG4
2-hydroxypropy1}-1-(4-fluoropheny1)-1H-pyrazole-4-garboxamide;

5-amino-N-{21({[2-chloro-6- (trifIuoromethyl)phenyl]carbonyl}amino)methyl] -3,3,3-trifluoro2-hydroxyprop

y1}-1-(4- fluoropl-$e %:’L'Z?r]ﬂ 4p%r631r(230 e-4- e %T%?uor%?ﬁﬂﬁ"ﬁ? g,) 5-ami

no-N-{2[({[2-chl [orom Ca rbonyllantin o methyl] -3,3,3-trifluoro-

302-hydroxyproﬁymyqoqnefny@%ﬁhﬁ}@?mqnﬁl}swaméw&arwgmwxEﬁblrﬂm@'fe'z) 5-am
ino-N-{2[({[2-bro dabeRsftidt yBramiwteyhphenAcarbonyl}am i no )methyl]-3,3,3-trifl uoro -

2-hydroxypropylk1=dluc H%%Bﬁ%)mﬁ)"h%’@é‘?ﬂﬁu%r&%r A¥AYREs-5-ami no-N-{2-[({[2-bro mo-6-(trifl
uoro methyl) henyncarbo?{}/lh?m ino)

uoro2-hydroxypropipiomety (9%‘5“%%%’&9%9?5’98 r@'ﬁl SRR ERBAABASET 1); 355-am
ino-N-{24({[2-brearseeeidfl (Fnemiregid)phenyl]carbonyl}am ino)methyl]-3,3,3-trifl uoro-

2-hydroxypropyb-2ntikd e silfd upisiagnle kg piboxraridey(rams]eetryiR); 3 B3rifluoro-
S-amino N (2R lmmeoR Lo onbaicaiandaRine ety 1} 33,3

trifluoro-2-hydrox propy 4-fluorop pyrazole-4-carboxamide

5-amino-N-(2-{R ?'ﬂﬂﬂ‘]uéﬁ% SM&/M%@JB?SB@H%I@Q%H%Wno]methyl} 3,3,3-
trifluoro-2-hiroxXiyifivorsystriviahf adleaobrmi} e tHygminel ety hPdudseryde g haHtyragglef-
55-amino-N-(2-{{4a-¢difligeromethypoxy]-6-fluorophenylicarbonyl)amino]methyll-3,3.3-

trifluoro-2-hydroxypr ,q,) L %‘@ggf%gﬁhﬁﬁée@%ﬁr%—éﬁrﬁ%ﬁo 53 rgﬁﬁrrp%q@%ﬁo I%gﬁln} ey 2); or a salt or

solvate thereof In another'e

105-amino-N42-{fP8:6i E}‘HH?’S';?F@HWCS rBYHOREFANG) AiYRARS: %Cﬁrﬁﬂ"l‘ﬁg}‘Sez-
hydroxypropyl]-15{@hiheahkbigH et iqeGriofeotoomtby engdsarbonyllamino)methyl]-3,3,3-
5-amin0-N-{3-({[(Rﬂ%Fﬂ@i@@&%md}qarmﬂy&@m}meﬂwhﬁo@ 3: ééiﬂ‘l'ié%ﬁﬁae

hydroxypropyl fluo zoI arbox me
5yam|n)c/)pN F[)2y 2{[J§ I(':]lc lﬁ@/% carbon enﬁ% n%&”i'jg' %'%%ﬂtrl oro é %)3 3-trifluoro-2-
15hydroxypropy ]’dio(‘lpﬂ% bﬂ)ﬁ‘ég%’?&ﬁ‘?’ﬁi;ryi@é’a&%%\ﬁoﬁﬁ@%ﬂﬁ’éd@nantlomer 2);
5-amino-N-(2- {[[@aﬁudmudaamnwcaﬁki(ﬁlﬁd]:(remgtl)aonnytp]memgdrmsa \@ttyflamioeRrethyl}-
gydroxprOpy}{%[éiGé gﬂﬁﬂgéﬂﬁﬂ%vyr%}ﬂd‘bﬂwﬂﬁlﬁuér frazole-4- catrb%xamlde

amino | n rifluqro
hydroxyproé@l) gin ﬁ]uor M%%H‘J&@é@? !{F %@%gé@r}? 4% met%yl} 333
205-amino-N-(2{[{k2re- %ﬁ%?éﬂﬁ%?ﬁ])&%@ﬂ&ﬂﬂ’(@'?ﬁ])&?‘r%@%ﬁ@tﬂ;ﬂ?rf?%‘%“tﬁﬁuoro 2-
hydroxypropyl)- 5-gnfluere@HE i) blkirbyoeroithvsarbolcarbote ) By yticnogn&yl)-3,3,3-
5-amino-N42-({[(Aneiiernfafbion m&gaw&wmw%t{w&ﬁép@o&@mo -2-

S aminon 13- Ao R ) e e e sci 32 rtre-

25hydroxypiopy#] bld(@fxﬂméwbﬁdﬁ;f&’}l@mﬁgbf‘ﬁ&'@ﬂaéﬁ%mﬁ?ﬁm%antlomer 1);
5-amino-N-(2-{[[(2-chloro-6-fluorophenyl)carbonyl](2-fluoroethyl)amino]methyl}-3,3,3-
trifluoro-2-hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;
5-amino-N-(2-{[[(2-bromo-6-chlorophenyl)carbonyl](2-fluoroethyl)amino]methyl}-3,3,3-
trifluoro-2-hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;

30  5-amino-N-(2-{[({2-chloro-6-[(difluoromethyl)oxy]phenyl}carbonyl)(2-
fluoroethyl)amino]methyl}-3,3,3-trifluoro-2-hydroxypropyl)-1-(4-fluorophenyl)- 1 H-pyrazole-
4-carboxamide;
5-amino-N-(2-{[({2,6-bis[(difluoromethyl)oxy]phenyl}carbonyl)(2-fluoroethyl)amino]methyl}-
3,3,3-trifluoro-2-hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;

35  5-amino-1-(3,4-difluorophenyl)-N-(2-{[[(2,6-difluorophenyl)carbonyl](ethyl)amino]methyl}-
3,3,3-trifluoro-2-hydroxypropyl)- 1 H-pyrazole-4-carboxamide;



5-amino-N-[2-({[(2-chloro-6-fluorophenyl)carbonyllamino}methyl)-3,3,3-trifluoro-2-
hydroxypropyl]-1-(4-fluoropheny1)-1H-pyrazole-4-carboxamide (Enantiomer 2);
5-amino-N-[?Qp@MtéT-6-fluorophenyl)carbonyl]laminolmethyl)-3,3, 3-trifluEd/BP2007/055724
hydroxypropyl]-1-(4-fluoropheny1)-1H-pyrazole-4-carbgxamide;
305-amino-N42-({[(2-bromo-6- fIuorophenyncarbonyl]aminolmethyl) -3, 3 3-trifluoro-2-

hydroxypropyl]-1- 4f|uoro I}h nw rthQ @ xam| )ﬁcg ?}E{hdr éramo]methyl}-

5-amino-N-[2- ({[& romo uorop eny amln(ﬂ

hydroxypropyl]- 13@%BVQWH%WHLWF&H@Y@@WO%%W%antlomer 2);
5-amino-N-(2-{[(f2aetior 0B, Rdiifliverpmeshys (x| zh@diillcafienyranisry| eyt d3)3ethyl}-
35trifluoro-2- hydé%ﬁ@(ﬁlﬁ&f@ﬂh@fﬂf@ ,gg? qu,]ay,]alibgy‘{ﬁﬁ%%gxgnqgéboxamlde 14 .
5-amino-N-(2 2-chlor ifluorome en carbon 3
R sl o1 e el R i P S e
5-amino-N-(2-{[(E3chidtenre-RAktienariaeyhyl foRyprRer ReseBEIyi&mino]methyll-3,3,3-
trifluoro-2-hydroxsyarapyi)Zlsdiflearshenenyl L e rhasioatamigie tiEnantiopaen);
55-amino-N- {24@[@@ﬁpﬂgg%f@%gm?ﬁxpﬁp@p)g}pﬂggqyémygmgéethyl] -3,3,3-trifluoro-2-

hydroxypropy11-1-(4-fluorop razole-4-carbo

S o A (B o B RN AN YRR k3,3 et -
hydroxyprop§ 11 fvdu-frawmphieFylyoiahepra7dlervrazalddearbieni@aantiomer 1);
5-amino-N-{24({Rfnbisiiflunreappidnml)phenylicshmmiasninglresbyiiiRByBdrifiepretryl-

10hydroxypropy §3( l}é%%om%ﬁé(%)pﬁo @_\{@59@24'30@@%%%”9&(Enantlomer 2)

5-amino-N-(2-{R{2 [( Iuoromethypo henyllcar onyl)amino]methyl}-3

trifluoro-2-hydroxy Y G M’WBB?B%QH?&K sl &%’8@%@%5‘3{5’”{%@')“'”o]methy'}
5-amino-N-(2-{[(f2 RelifluoreiiatineRyngpib)-fl erop haeneabosaypgaminolmethyll-3,3, 3-
trifluoro-2-hydroxypraRyi-3-¢Adtprenmenyd it oymzterratamampnide(Faanbpreeyl);
155-amino-N-(2 i%{gtﬂfﬁ,‘ﬂr%oj%”%% I}@%g %J{y %h%n Ilgg[g%r%l)amlno]methyll -3,3,3-

trifluoro-2-hydro F_?)1/prop3r/‘{%é pyrazo e-4-carboxamide (Enantiomer 2); or a salt or

solvate thereof. % @&dﬂ’ﬂ%’f’%@?ﬁﬂ%ﬁﬂ@t&f/ YBrHGIT ¢ y8:3,3,3-rifluoro-2-
205-amino-N-[2-(f{@dmiviplof@Henydptertyriyiiaymedirdatinpdxa8rdde:trifluoro-2-

gydroxyp’ilopylé{[ls(éﬁgwﬁwﬂmgﬁﬂiﬂdm@a@an%sﬁfhgm@w@gaén.nof)lmethyuz 3,3,3-trifluoro-2-
amino Icnior carl, Inolmet Y trifluoro
hydroxyprog%%i/l] 1‘1 26 8o p‘ &rsy%lr—?ppen A I%)%ar%{lge Erﬂ;antlomer 1),

5-amino-N42- ({[@a@“kﬁ&ﬂ’r dB 96&635%9]%?%%@&%@@3@'%’[‘J‘SV@"&Q’ 3-trifluoro-2-
25hydroxypropy hjdteidilomiippri¢ifiydieghdnyl)r iz algatadarodbormaddEfantiiomer 2)); or a salt or solvate

ghereof Irl\l| lefurtfaeernﬁgetﬁ@limgﬁ%tbs Qi‘ﬂmﬂﬁl’i@ﬁly%ﬁ?ﬁmﬁ?b%%mmo)methyl] -3,3,3-rifluoro-2-
SOiryér:gxyproé{)Eh ?ﬁlﬁﬁgrgpﬂg % i@%}l’g %nggr%é%é éxam'iiﬁrﬁéo ninct)'m"é? f)? or a salt or solvate
thereof. In aﬁoth@ﬁ@mbb'dﬁ%r{&ﬁ?rcﬂﬁ%éﬁﬁrﬁwef?dnswmnh%nalleﬂqgny'}ammo)methyll -3,3,3-trifluoro-
2-hydroxypropyl}-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;
5-amino-N-{2-[({[2-chloro-6-(trifluoromethyl)phenyl]carbonyl}amino)methyi]-3, 3, 3-trifluoro-
2-hydroxypropyl}-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1);
5-amino-N-{2-[({[2-chloro-6-(trifluoromethyl)phenyl]carbonyl}amino)methyl]-3,3,3-trifluoro-
30  2-hydroxypropyl}-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2);
5-amino-N-{2-[({[2-bromo-6-(trifluoromethyl)phenyl]carbonyl}amino)methyl]-3,3, 3-trifluoro-
2-hydroxypropyl}-1-(4-fluocrophenyl)-1H-pyrazole-4-carboxamide;
5-amino-N-{2-[({[2-bromo-6-(trifluoromethyl)phenyljcarbonyl}amino)methyl]-3, 3, 3-trifluoro-
2-hydroxypropyl}-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1);
35  5-amino-N-{2-[({[2-bromo-6-(trifluoromethyl)phenyllcarbonyl}amino)methyl]-3,3, 3-trifluoro-
2-hydroxypropyl}-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2);



5-amino-N-(2-{[[(2,6-difluorophenyl)carbonyl](ethyl)amino]methy1}-3,3,3-trifluoro-2-
35hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide; 15 5-a mi no-N-(2 -{[[(2 , 6 -d iflu
orophenyl)cOSMT{d#B3T)ami nolmethyl}-3,3, 3-trifl uoro-2- hyd roxypropy!PCXEPROSTOPS e
nyl)-1H-pyrazole-4-carboxamide (Enantiomer 1); 5-a ygino-N-(2-{[[(2 , 6-d iflu
orophenyl)carbonyl](ethyl)aminoirnethyl}-3 ,3, 3-triflu oro-2 - hyd roxyp ropyl)-1-(4-fluorophe

ny-Lit-pyrazole abRan 85 RIABNEIGR) eoca Al ghsal tﬁ)gnﬁrgﬁre@?(@cg%er embodiment,

the compound of formul uoro phenyl)carbo ethyDami no]

methy11-3,3, 3-t1f4963: QY%%Qwrop@rf"ior@PtfﬁJH bﬂ)’ﬁé’%?ff'iﬁ TRPR¥BRI%:carboxamide
(Enantiomer 2); rat® SalRdi{ Ralivifteotbmptiof)dxy herdtiecrpbamybetirpent) aminclorethpitidd 8f formula (1) is:

S-ami no-N-[2- ({E(amlpm%MwawJﬂ@ameyManm PRSIy Darboxdnadd ifkHiReiner 1);
hydroxypropé/ I]- ]5 ﬂ R E@%ﬁ[(}gl it ororm,(tr @%xg é éﬁJorT?gﬁ(enrq %grbo}%? %rno metwy[}23 &(\[3(2 Ch !

oro-6-fluoropheny car 0
roxypropyl]-1-(43i E-Y‘i&i’jquppjg)rbﬁ‘b Q[O@Qﬁ%%ﬁmy@@ﬁgﬁ%qﬂmye (Enantiomer 2);

5-amino-N42- ({[@a:htd:lror éofhater teinariyl)carbonyllamino}methyl)-3,3,3-trifluoro-2- hyd
roxypropy1l]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2); or a salt or solvate thereof.
20 In another embodr ent he corqp%und of form f\w é a mino-N42

-(([(2-bromo-6- fluorop eny car mon I aerﬁ?rrln omun hyI Wil uoro-2- hyd

roxypropyl]18- (451@1@!‘615Né?rsﬂ[ﬁzﬁ-P'ﬁVP&%UIé”&DEQ'?BMB‘mIEPE“ethy') -3,3,3- rfloro-2-

5-amino-N42-({[ (3dvoeynmiiflddicpoempybodidehyllamled}nadibydiaid, 3-trifluoro-2-

25hydr0xypr0py&v]an1r|r{él7ﬂlf@}j @Qﬁ&‘%pl W@é@@oﬂ QW&B}%@P% @@ﬂ%@?@r?_l)
A

5-amino-N12 ({[‘1 romo-6 i henyl [lam n%}meghy trlfluoro- -
hydroxypropyl]- 1’( ?ﬁ)’Br%Dﬁ' 1 fﬁ pyr oIe car eoxé;ﬁu nar(r ioMer I a salt or solvate

thereof. 30In anéth@r”érNHéd{K?eﬁrﬂ'QHéf@?ﬂﬁWﬂ@@M@'ﬁmMW& -3,3,3-rifluoro-2-
15 hydroxypropyl]-1-(4-flucrophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2);

5-amino-N-(2-{[[(2,6-difluorophenyl)carbonyl](ethyl)amino]methyl}-3,3, 3-trifluoro-2-
hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;
5-amino-N-(2-{[[(2,6-difluorophenyl)carbonyl](ethyl)amino]methyl}-3,3,3-trifluoro-2-
hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1);

20  5-amino-N-(2-{[[(2,6-difluorophenyl)carbonyl](ethyl)amino]methyl}-3,3, 3-trifluoro-2-
hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2);
5-amino-N-[2-({[(2-chloro-6-fluorophenyl)carbonylJamino}methyl)-3,3, 3-trifluoro-2-
hydroxypropyl]-1-(4-flucrophenyl)-1H-pyrazole-4-carboxamide;
5-amino-N-[2-({[(2-chloro-6-fluorophenyl)carbonylJamino}methyl)-3,3, 3-trifluoro-2-

25  hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1);
5-amino-N-[2-({[(2-chloro-6-fluorophenyl)carbonylJamino}ymethyl)-3,3,3-trifluoro-2-
hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2);
5-amino-N-[2-({[(2-bromo-6-fluorophenyl)carbonyl]Jaminc}methyl)-3,3, 3-trifluoro-2-
hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;

30  5-amino-N-[2-({[(2-bromo-6-fluorophenyl)carbonyl]lamino}methyl)-3,3,3-trifluoro-2-
hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1);
5-amino-N-[2-({[(2-bromo-6-fluorophenyl)carbonyllaminc}methyl)-3,3,3-trifluoro-2-
hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2);
5-amino-N-(2-{[({2-chloro-6-[(difluoromethyl)oxy]phenyl}carbonyl)amino]methyl}-3,3,3-

35  trifluoro-2-hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;



5-a mi no-N-(2-{[({2-chloro-6-Rdiflu oromethyl)oxylphenyl}carbonyl)a mino] methy1}-3, 3, 3-
trifluoro-2-hydroxypropyl )-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide ; 5-a mino-N-(2 -{[({2 -ch
loro-6-[(d ifINePRETI4438Xy]phenyl}carbonyparni no] methyl}-3, 3, 3- trifl uoRCI/RYAOKYFTCAY1)-1-(4-fl
uorophenyl)-1H-pyrazole-4-ca rboxa m ide (Enantiomer 1); 16
5-amino-N-(2-{[({2-chloro-6-[(difluoromethyl)oxy]phenylicarbonyl)amino]methyll-3,3,3-
trifluoro-2-hydroxypropy1)-1-(4-fluorophen F:}-lH- razole-4-carboxamide éEnantiomer 2); or a salt or
solvate thereo. SITTABING BiAESIRR GO dHe eBHBY tPRARTB e 0 F S AP MB-RR 24 (2.6 bis(c
ifluoromethyl) phé&ifyticapdaayiamrenyd) mét Ay BadirifHrrezelemydarbsoamidp (Briadtigemdt dioro phenyl
)-1H-pyrazole-A-sarhayamicgy d-amro BQthidrdttelifoisBrany paterinuhphanglioatbomylam |
noymethyl]-3,3 , g4l LR A oQYSH Y RI@RN A Ascha i QT AR A ) A Ra RO AR mide

(Enantiomer 1); . R . .
105-amino-N-{2 3@ eBiSefirt SnetiypretyhearpdisRamhaginemsingls.3drifiliuo-3-
hydroxypropy1}-iyddetiporoyihéitd- ixa bbimmdz ttepdraanbdxearhidartiitrantiomer 2); or a salt or solvate
ahSegeof-_ In athé ghq@mﬁwmﬁ@,e-%mf@ﬁmsﬂum@|ﬁh&ﬁw&s‘t@&ﬂg}'@hino)mgthy_u-s,3ﬁs-trigu§r%-z-
-amino-N-(2-{[({2-[(difluar | -6-fluorophenylicarbonyBaminoimethyll-3,3,3-

trifluoro-2-hydro>§§£/%rrop %)ply j%ﬁ% é%{?@?%p y?a‘folé-c ?cég?%]orxx%n%r%g;n s “
5-amino-N-(2-([(ANERb AR ORI DRy eSO RATR RIS - 02
trifluoro-2-MadroRyrappbp il 1#domprenyl)-H-ppyprakofecdroadiaxa o (Emeriomer 1);

OiLor0-2 by e e 2); o & sal
rifluoro-2-hydr r -1-(4-fluor ny1)-1H-pyrazole-4-carboxami nantiomer 2); or a sa
or solvate there%??lxgr%éagryﬁ%g §, et 6?%?5lfrél({/ogﬁﬁBﬁsgmiglyé%zeos'eé%rcﬁﬁ%ot}ﬁEéggf formula (1) and salts and
solvates thereof SRR ErildgdiffbrfsraipodsbrrephsraBexammslrtde P Brintta 25 (1) and
salts thereof. Anwitlveroe2riyddixgptopgif-th@ -fivcesiian b braye sototzobmds aef (Enaatartgrand solvates

thereof. A fusthes amhoAmeRi L LR IDERHADIPERER FAMRARRGS RHfPuWa (@ sassthe free base.
Salts and solvatgg of the ComROUNSSS " dofIHIR Chy e ieh, LS RUARlE for s I ESheins,

or a salt or solvate thereof.

In another embodiment, the compound of formula (1) is:

20  5-amino-N-[2-({[(2,6-dichlorophenyl)carbonyllamino}methyl)-3,3,3-trifluoro-2-
hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;
5-amino-N-[2-({[(2,6-dichlorophenyl)carbonyl]lamino}methyl)-3,3,3-trifluoro-2-
hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1);
5-amino-N-[2-({[(2,6-dichlorophenyl)carbonyl]lamino}methyl)-3,3,3-trifluoro-2-

25  hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2); or

a salt or solvate thereof.

In a further embodiment the compound of formula (1) is:
5-amino-N-[2-({[(2,6-dichlorophenyl)carbonyl]lamino}methyl)-3,3,3-trifluoro-2-

30  hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2); or
a salt or solvate thereof.

in another embodiment, the compound of formula (1) is:
5-amino-N-(2-{[[(2,6-difluorophenyl)carbonyl](ethyl)amino]methyl}-3,3,3-trifluoro-2-
35  hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;



30 are those wherein the counter-ion or associated solvent is pharmaceutically acceptable. However,
salts and solvates having non-pharmaceutically acceptable counter-ions or associated solvents are
within the sd¥@e®ithe3dfesent invention, for example, for use as intermediREE P2 e Paration of
other compounds of formula (I) and their pharmaceutigally acceptable salts and solvates 17 Suitable
salts according to the invention include those formed with both organic and inorganic acids or bases.
Pharmaceutically acce le acid addition salts may include those formed from hydrochloric,
hydrobromic, su)rébﬁmlﬂ??;ﬁ?l‘%’%(ﬁ(?rﬂ,??ﬁfﬂf’gf%lé‘éeﬁe?émmﬁﬁE‘,'%%'I’E)ﬂ%h%?r%'gﬂlfﬁ)ﬁ%guIphonic,
ethanesulphonich¥dienierapd)driAsisipiooheoyliorHP yrzeleptecprhotamitesiipintinioebBnzenesulphonic,
naphthalenesulphanisnpithe@nedipnityosie)Acifsinfianimaeetigaly, aeoriplalle base salts may
include alkali mafoh s gz fisRealspdkm angesassli A alklbg alih metal salts such
as those of calcium. 10Examples of solvates include hydrates. The compounds of the invention may
have the abiﬁty tB %Qfa?ﬂ@@t?rfr}‘r’f(?f’é than one form. This is a characteristic known as polymorphism,
and it is understood that such polymorphic forms ("polymorphs") are within the scope of the present
invention. 15 PalysaetidtismbagireilieashPechd asa@rhasponse to changes in temperature or pressure
or both and can also. It fr iations | llisation pr P rphs can be

B RGN -@(g‘ﬁfgﬂﬁ‘&% R @?@S@Xﬁ}?el@ 9"3 r%&ﬁiﬁ-&a%lytﬂ?ﬂ 3-

distinguished by various p ¥ aracteri tlcs nown In the art such as x-ray iffraction patterns,
solubility, and mEXIR SR 2T oRtsaUNEE-BraRe fitsAtRo eI h5BBHOE 6 Hae beneficial
anti-inflamm@tory sattdjosavatiedterggt and/or auto-immune effects, particularly upon oral administration,
demonstrated by, for example, their ability to bind to the glucocorticoid receptor and to elicit a
response via tha]tn receptor. Hence F"(tﬁ com ollJJandgf fgrrtnhu?aiﬂy%:ntion may be of use in the treatment of

: mbodiment, the com .. .
an inflammatory andjor allergic disorder and/or auto-mmuné condition. 25 Examples of disease states

associated with GraBHBMiEsiH(Fetigsest-LarordameélcriBosx Paieasdy bt 3§ hisenia, psoriasis,
allergic dermatitisydnexyrmodaiviatitityqpophitisy exfobativecdénaratiiangemphigus and hypersensitivity
reactions; infamsnatary.Qendiiiees @b b aRRsRetiiRaiRhMaeH SHEGH-asthmaJdReiiding
aIIergen-induce%aat()hm%t)ic H310 ﬁ?fﬁ?trig']@ ! injifis grzlglg_ i_ngrgg(%%clmegépg ?‘é—:‘vgrr)f allergic and
vasomotor), nasal ponIIBs,ch ronic obs rucﬁl)( e pu ¥nonary dicease (j(? 3}( interstitial lung disease, and
fibrosis; inflammaAPBANE Eenemesers-SurmrAs i RATEIRBIRR By Erbha ETtieEx3e; auto-immune
diseases such asychexyprapylf lagtHiitisypiemipo Fabariesitis - qobadeitti Eretdsas polymmyositis, ankylosing
spondylitis, sarcqidgsis <ayleinaidpe hepatitis; cancers such as 35acute and lymphatic leukaemia,
myeloma, lymphoma; nephritic syndrome; septic shock; adrenal insufficiency; ophthalmic inflammation
and allergic Conjunctivitis; obesity; 18 diabetes; chronic inflammatory pain including musculoskeletal
pain; lower back'2AePHecRPegdiInRGTathe WPt A5 rBuRobHmic pain; sympathetically maintained
pain; myositis; paisnassosj2igiveidheet tasregtddip)nbyaldmnipaincisspsjatedifviropigraine; pain
associated with influenza anofhenviral Hiesiansysuehk as.thscarmuon cold; rheumatic 5 fever; pain

associated with functional bowel disor%elrs such ai n%n-ulcer,dérsq]f)etp i%tanon-_cardiac chest pain and
irritable bowel syRaPSIRE" (a4 RSPty TR Y sesr Ay Irsein gt @6 opLPHREPDain; headache;
toothache; a@nd dydrasmorpidd - (Adluerrahenybid areaniedsapisastdezdpantateerdepression (which term
is used herein tosiaglidgviglarsiepes IiwiophaROlarrsiepaasiofmaing s e/3reausiers- major depressive

episodes_ 10 with qrihay) AsYERQUS JRAISH. SRLDIANIE JRBUICRS CTElRGHALS Joajures, atypica

features or postpartum onset, seasonal affective disorder. dysthymic disorders with early or late onset
and with or withALYHIENPIBRETR, neurotic depression and social phobia, depression accompanying
dementia for example of the Alzheimer's type, schizoaffective disorder or the depressed type, and
depressive stisordersptasidiibgdiroent gaaesalpaedicatormula (1) is:

5-amino-N-(2-{[({2-chloro-6-[(diflucromethyl)oxy]phenyl}carbonyl)amino]methyl}-3,3,3-
trifluoro-2-hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide;
5-amino-N-(2-{[({2-chloro-6-[(difluoromethyl)oxy]phenyl}carbonyl)amino]methyl}-3,3,3-
trifluoro-2-hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1);



15 conditions including, but not limited to, myocardial infarction, diabetes, miscarriage or abortion, etc),
anxiety disorders (including generalised anxiety disorder and social anxiety disorder), panic disorder,
agoraphobidyegelal¥Heliia, obsessive compulsive disorder and post-traumB§id/EReds/dsader,
memory disorders, including dementia, amnesic disorgers and age-associated memory impairment,
disorders of eating behaviours, including 20 anorexia nervosa and bulimia nervosa, sleep disorders

(including disturbances of circadian rh , dyssomnia, insomnia, sleep apnea and_narcolepsy),
withrawal from ST Y GrtE SR A O L SR B DD B R LE e slcohol
caffeine, phencyéifidane {iteisyeiyielhiléelsoerhsoritdii-pyraee-{ecerbexamidpisEnarinmemaiphine),
amphetamine orcamgheiassinge eleded. drugs (e.g. dextroamphetamine, 25 methylamphetamine) or a

combination thereof. Compounds having glucocorticoid receptor activity may also have utility in
inducing supsoression of the immune system duringifgr an transplantation, in acute transplant reject,

angioedemaPof tHePIPPEr YRRAHRIN, T2 6P RRAEA 3i)dRock. 30Examples of disease states in
which the compdamisoittzel fizedis ditlversiesitabeespicaddrnd aine Jotdiny Irchdttitherardatoid arthritis,

asthma, COPD, iigsgybaspghyhinitisidraphben exapipiesiol diseaserates include multiple sclerosis,
oDl el R ORISR AR RO YIS I eRAEIRIgsis, acute of

chronic 35inflammatory polyr u y, Alzheimer's diseasé, neoplastic diseases of the nervous
system includind"ErREB! -(Griiernendhd ARaRfeiat FREPRaRIde SmPRiaRAa'dnd 19 infectious
diseases oflthe Rewines\6{&idin Gbiskddsomehetoyllokesy Beiesnydanitiomethyltid Bpifhedredrd injury and

brain injury, for exarsR/srRF-INRMGHRBHE NS -pyradti 2X&iRIRAIe Ergarmeralg B which the
compounds of thesgﬁe&%nfv v%ntig&are 5expected to have utility includes neurosarcoidosis. It will be

i
appreciated by those skifled in the art that reference herein to treatment extends to prophylaxis as well

as the treatment of established conditions. 10As mentioned above, compounds of formula (I) and
pharmaceuticallynacieptablebsditscah the shvapesrih et &nhale(Bxpected to be of use in human or
veterinary mgdiosigniio ARG @RRRIEHATRY BETYCRIMREH BeinaNGIEIcRGRBIS, CREROUNdS Of
formula (1) and qn Jgrrlqgg}ug%@(&xrgccri}gpygmgo.ﬁglhsé r‘f{l@c_lhﬂ;lvaatgzo et_ ere f, are, éso expected to be of use
in the treatment o paﬂent¥ Wit an rflammato y andior AUto-mmune condition. 15 There is thus
provided as one %3pEet i AHEmIBAMARCEY RN AuSIRimRMis N By e pinameiEiichfly acceptable
salt or solvate thefleofofarysexpptiopyb{iy4-flinreptathdy Hépeetokihedhoratiaie (Resatisnpmolided a
compound of forsnuiiz, (haba | RORARTBIBRRUHABLY RIRRRIBRIA SRL-S-SHNRIR Resgatdarause in the
wreatment of patiepts wilh ap nflammajonsandier lergic condiion., . ancihal aspeet o e
invention there is purow edd cé%poc?' hd'of tormu a)(gor yp armaceu |ca'ﬁy accep able%Sait’or solvate
thereof for use iRtA&AKCaRAEAEINadents

One embodiment of the invention embraces compounds of formula (l) and salts and
solvates thereof. Another embodiment of the invention embraces compounds of formula
25 {l) and salts thereof. Another embodiment of the invention embraces compounds of
formula (I) and solvates thereof. A further embodiment of the invention embraces

compounds of formula (1) as the free base.

Salts and solvates of the compounds of formula (I) which are suitable for use in medicine
30 are those wherein the counter-ion or associated solvent is pharmaceutically acceptable.
However, salts and solvates having non-pharmaceutically acceptable counter-ions or
associated solvents are within the scope of the present invention, for example, for use as
intermediates in the preparation of other compounds of formula (I) and their
pharmaceutically acceptable salts and solvates.
35



25with rheumatoid arthritis, asthma, COPD, allergy and/or rhinitis. In another aspect of the invention
there is provided a compound of formula (I) or a pharmaceutically acceptable salt or solvate thereof for
use in the trd@rritiedBdtients with rheumatoid arthritis. 30 In another asp@&TBERREORASAbDN there is
provided a compound of formula (1) or a pharmaceutigally acceptable salt or solvate thereof for use in
the treatment of patients with skin disease. 20 with eczema psoriasis, allergic dermatitis,

neurodermatitis, éar r| |sa d/or h (%ers |t|v1t¥erﬁact|ons anoiher %quct of the inventiop there is

provided a compoun of° fﬁ"otrsmauC 68 p Srmaceu ngﬂ?y ac%seep BT St %rbgéqv%\l%a%e?e f for use in

the treatment of PaEAIS 30itds &n PR NTAESMPERYIGH vatssptaviamsie edition salthramottridespect of
the invention thetr@ds poevidie trancbipjpahindicf figdroblenti, osupplrarmatespioalty adtepsabdacsalt or

solvate thereof faph364R GHEAH AR RTERLRLOMHHR JBfiBRImAtBRWILHE éﬂﬁs%ﬂ&?ﬁé {¥ervous
system In anothe%%%%ect of thiLrlnventlon there is growded a compound of formuI%ﬂ?) ora

pharmaceutically S84Btab|B AP BFSRURIE therBR14RIGLR 1R VRe tre%ﬁ URISESARBATS witPmultiple
sclerosis, cerebragnidlaisiedsyipigoishraidosiShaiorpeiienly agegptebld Dagstartie mpudnelydhematosis,
acute or chronic andametatesyspalyradichdep athypdilaheimsstasdisaasa, Aeopkastardiseasestof the
nervous system ingludina meningipma, lymphoma and malignant meningitis, trauma or infectious
diseases of the nervous system such as tuberculosis, spinal cord injury or brain injury such as
post-infarction (stroke). 20In a further aspect of the invention there is provided a compound of formula
() or a phaffhac&xtivalép ateedmatdslvdudedydsleate thereof for use in the treatment of patients with
neurosarcoidosis. According to another aspect of the invention, there is provided the use of a

compound of 25“1%@*&%%@&%%%9 f%‘%o‘#'r%%%é\%cﬁ@t |‘%‘y§8"&9§t§1ﬁ’£ %%Q%rﬁn%fé? gﬂﬂcﬁnﬁ“a”“facwre

of a medicament for the treatment of patients with an inflammat og/ or allergic condition. According
to another aspect bt t‘ﬁe?n%?fﬂf)'i’?”fﬂ‘éréﬁ%“ﬁrcﬁﬁd@ﬂ%@r%énbf aothgdumfgpiood that such

polymorphic forms (“polymorphs”) are within the scope of the present invention.
15  Polymorphism generally can occur as a response to changes in temperature or pressure
or both and can also result from variations in the crystallisation process. Polymorphs can
be distinguished by various physical characteristics known in the art such as x-ray

diffraction patterns, solubility, and melting point.

20  The compounds of the invention are expected to have beneficial anti-inflammatory and/or
anti-allergic and/or auto-immune effects, particularly upon oral administration,
demonstrated by, for example, their ability to bind to the glucocorticoid receptor and to
elicit a response via that receptor. Hence, the compounds of the invention may be of use
in the treatment of an inflammatory and/or allergic disorder and/or auto-immune condition.

25
Examples of disease states associated with glucocorticoid receptor activity include skin
diseases such as eczema, psoriasis, allergic dermatitis, neurodermatitis, pruritis,
exfoliative dermatitis, pemphigus and hypersensitivity reactions; inflammatory conditions
of the nose, throat or lungs such as asthma (including allergen-induced asthmatic

30 reactions), rhinitis (including seasonal (hayfever), allergic and vasomotor), nasal polyps,
chronic obstructive pulmonary disease (COPD), interstitial lung disease, and fibrosis;
inflammatory bowel conditions such as ulcerative colitis and Crohn’s disease; auto-
immune diseases such as rheumatoid arthritis, termporal arteritis, polyarteritis nodosa,
polymyositis, ankylosing spondylitis, sarcoidosis, autoimmune hepatitis; cancers such as

35 acute and lymphatic leukaemia, myeloma, lymphoma; nephritic syndrome; septic shock;

adrenal insufficiency; ophthalmic inflammation and allergic conjunctivitis; obesity;



formula (I) or a pharmaceutically acceptable salt or solvate thereof for the manufacture of 30a
medicament for the treatment of patients with rheumatoid arthritis, asthma, COPD, allergy and/or
rhinitis, AJEOrdMYkBIRATother aspect of the invention, there is provided theGEEBIMW EHHPPdund of
formula (1) or a pharmaceutically acceptable salt or sqlyate thereof for the manufacture of 35a
medicament for the treatment of patients with rheumatoid arthritis 21 According to another aspect of
the invention, there is provided the use of a compound of formula é%or a pharmac utical\lgFt cceptable

salt or solvate thaPR8ER IR 5 NIAFARARY BRI IR SERESHSS BRR RN BF DS ik skin
disease. SAccor@iit) sPramstiaed Sbjpest oPurPaivieriadh, trrerathstnalvideaintaivasseast: ayepiisound of
form_ula () ora Wma@&iﬁi@allwiacqﬁababl_erﬁambrﬁ%@.ﬁe Weﬁswdibe mmmufag)ﬁime; Obn N
medicament for the freatment RhRatienis Wil erzemacBRoragis -2/ IRt AREnalils Aaitragermatitis,

pruritis and/or hypersensitivity reactions, 10Accord|n€ﬁ to another aspect of the invention, there is
provided the’usdPa RIMPHIRE'ST YNSRI d PRt AITREtEEt el e i VERFPE P sBRate thereof
for the manufacteatlia¢ echeeidiraimeant forithkiereatrele ayrsirgasie neinvitssegiatat awiih angecamidlor

auto-immune co&dm;15&;@cw&imgopamtheﬁmp@c&wmaamvmiQ;gsﬁk@r@r}%&rq)gm@me use of a
compound of forgy %&'%&@Bﬂ&@%&%éﬁ%ﬂ%?ﬁ% RIARE &ﬁ}ﬂcﬂrté%"%%&%‘éﬁ&fefﬁrt&hﬁém&“faCt“re of

a medicament fort% treatment of patients with inflammation within the central nervous system.

20According to SRR FSRBEIPYT AR SRR SHe NG ASVIRRAT E R TRIR” SR ESHYB otiRP SiSformula (1)
or a pharmageutictill prasdbptalieyshdtiorfeivase thtateoicfdeatueesnaneiéactolie déauneedidapivaht for the

treatment of patiRatsith pydltiBHR BCIREESISe KR EMARC USRI S QARAGO WIS Hor SIABY @Brfy syndrome,
systemic lupus epiemalqsis, ags SrehreIc Rfimmalon: Al adiclopatiy, Alzheimers disease.
neoplastic diseases of the nervous %Ssystem_?ﬁéiu Ing me’nlngloma,ffymp oma andan}l)aﬁgnént
meningitis, traurf8PESHPEARSATRASHAB SIS BEMHR RERXEIIPIEyItHH Ageimel fulRPcSRIESAES A cord
injury or brain ingisyréercr #e pleptdsdedatipn bsktalopjessite daxtifegsteautimfemagpeatbintuicahvention,

there is proyided.thgidése HchGRNRRYRG: AhRIPIBIHR LR RRAsMBACAIAcRIY AfsaRtafdessalt or

solvate thereof fog tg.e ma¥n>ufactU{e dof a medicament for the treatment of r%atien swith
neurosarcoidosisa ortion, etc), anxiety disorders {including generalised anxiety disorder and social anxiety

disorder), panic disorder, agoraphobia, social phobia, obsessive compulsive disorder and
post-traumatic stress disorder, memory disorders, including dementia, amnesic disorders
and age-associated memory impairment, disorders of eating behaviours, including
20 anorexia nervosa and bulimia nervosa, sleep disorders (including disturbances of
circadian rhythm, dyssomnia, insomnia, sleep apnea and narcolepsy), withdrawal from
abuse of drugs such as of cocaine, ethanol, nicotine, benzodiazepines, alcohol, caffeine,
phencyclidine (phencyclidine-like compounds), opiates (e.g. cannabis, heroin, morphine),
amphetamine or amphetamine-related drugs (e.g. dextroamphetamine,
25  methylamphetamine) or a combination thereof. @Compounds having glucocorticoid
receptor activity may also have utility in inducing suppression of the immune system
during organ transplantation, in acute transplant reject, angioedema of the upper

respiratory tract and anaphylactic shock.

30 Examples of disease states in which the compounds of the present invention are

expected to have utility include rheumatoid arthritis, asthma, COPD, allergy and rhinitis.

Further examples of disease states include multiple sclerosis, cerebral vasculitis,
neurosarcoidosis, Sjogren's syndrome, systemic lupus erythematosis, acute or chronic
35 inflammatory polyradiculopathy, Alzheimer's disease, neoplastic diseases of the nervous

system including meningioma, lymphoma and malignant meningitis, and trauma and



In another aspect of the present invention, there is provided a method for the treatment of a human or
animal subject with an inflammatory and/or allergic condition which method 35comprises administering
to said hum¥OA0eHIKERBUbject an effective amount of a compound of fornR{A/AP2OE055724
pharmaceutically acceptable salt or solvate thereof. 2¢ In a another aspect, there is provided a
method for the treatment of a human or animal subject with rheumatoid arthritis, asthma, COPD,
allergy and/or rhjnitis which method comlp/rises administering to said human or ?nimal S?}’utéje‘:t an

S

effective amount ?ngouéo' f)%stfﬁé) fotP ?o?%&%ﬁysé?%%%gﬁﬁéctéeﬂ F%ﬁ@/ % gbfe?B Q0% v ate
thereof. In anotheaingsperetinjierrani ipin el onraeoriefepthifaretirmehieksa human or animal subject
with rheumatoid arthritis which method comprises administering to said human or animal subject an

effective amount,gf g campapnd allarmula: (1 AR AL raarRUlca S HacHEREAPIGZAllAr salvate

thereof. In another aspect, there |s provided a method for the treatment ot a human or animal subject
with skin distas@REHS REE UBHITILES BaHRRSERHRYY0 said human or animal subject an effective

amount of a compound of formula (I) or a pharmaceutically 15acceptable salt or solvate thereof. In
another aspect, th@leis piuiitasiadmesee dimsdiettecatirntaéait Masio riaakstBiRFWIth

eczema, psoriasligp%clg)%wg%sdggmgﬁiggt&qw&%ggp&t&téf,abq}%Hgg% ragiloq]rshypersensitivity reactions which

method comprises administering to said human or animal 20subject an effective amount of a

compound of formula (l) or a pharmaceutically acceptable salt or solvate thereof.
10  As mentioned above, compounds of formula (I) and pharmaceutically acceptable salts

and solvates thereof are expected to be of use in human or veterinary medicine, in
particular as anti-inflammatory and/or anti-allergic agents. Compounds of formula (I) and
pharmaceutically acceptable salts and solvates thereof are also expected to be of use in
the treatment of patients with an inflammatory and/or auto-immune condition.

15
There is thus provided as one aspect of the invention a compound of formula (l) or a

pharmaceutically acceptable salt or solvate thereof for use in therapy.

In another aspect of the invention there is provided a compound of formula (I) or a
20 pharmaceutically acceptable salt or solvate thereof for use in the treatment of patients

with an inflammatory and/or allergic condition.

In another aspect of the invention there is provided a compound of formula (I) or a
pharmaceutically acceptable salt or solvate thereof for use in the treatment of patients

25  with rheumatoid arthritis, asthma, COPD, allergy and/or rhinitis.

In another aspect of the invention there is provided a compound of formula (I) or a
pharmaceutically acceptable salt or solvate thereof for use in the treatment of patients
with rheumatoid arthritis.

30
In another aspect of the invention there is provided a compound of formula (I) or a
pharmaceutically acceptable salt or solvate thereof for use in the treatment of patients

with skin disease.

35 In another aspect of the invention there is provided a compound of formula (1) or a

pharmaceutically acceptable salt or solvate thereof for use in the treatment of patients



In another aspect, there is provided a method for the treatment of a human or animal subject with an
inflammatory and/or auto-immune condition which method comprises 25administering to said human
or animal soNfeateil&fadctive amount of a compound of formula (1) or a phadaTEBUHNGAISy Adceptable
salt or solvate thereof. In another aspect, there is proyjded a method for the treatment of a human or
animal subject with a condition involving inflammation within the central nervous system which
30method comprises administerin %to said umarlor animal sub ect an effe t|v amount of a

compound of formmlﬁcas’ ?sz% alleLﬁl% 1R ep'f%r%d%g]? Ss8IVE Yéﬁq YRR SISV aspect,

there is providedeas¢fi@ittrod for the treatment of a human or animal subject Wlth multiple sclerosis,
cerebral vasculitis, neurosarcoidosis, Sjogren's syndrome, 35systemic lupus erythematosis, acute or

chronic inflammagory silyragiculopatyn Wlisimiers dissasgessonlastisissapsnal i gepvous

system including meningioma, 23 lymphoma and mal |g]nant meningitis, trauma or infectious diseases

of the nervods sﬁg?é’ﬁ?%%ﬁa% ﬁfﬁ‘é‘?ﬁ%sﬁg" ifly 8§ 859 )fodr“BFa'i?] hTuV)‘?@U@qta‘g BB Srarction
(stroke), which méthardinfampmatey Mnrmst@mgwaﬁ@arwlhmnan or animal subject an effective amount
of a compound of formula (I) or a pharmaceutically acceptable salt or solvate 5thereof. In a further

aspect, there is proy| Q{ﬁgraa%égt‘%‘? Ré 'iﬁ@eﬁrt%%“?ﬂ%@ o &&H&Q@"a%ﬂ%‘dﬁbs&bﬂ&%dﬁgtﬂ

neurosarcoidosis wh method comprises administering to said human or animal sub ect an effective
amount of a corrPSSUPﬁf?ﬁtﬁﬁlmlﬂ%f?ﬂt?ﬁ%sﬁﬁaqrrﬁ%@fﬁlgﬁwoiéﬁcwpﬁﬁh@ é’ﬁﬁtB’F%R;a‘l%t'ﬁﬁ‘ésreof The
compoundd ®f forithutdgih)reatarphigimtiecgtitralijeaccepistam salt or solvate thereof may be formulated
for administration in any convenient way, and the invention therefore

In another aspect of the invention there is provided a compound of formula (I) or a
pharmaceutically acceptable salt or solvate thereof for use in the treatment of patients
with multiple sclerosis, cerebral vasculitis, neurosarcoidosis, Sjogren's syndrome,

15  systemic lupus erythematosis, acute or chronic inflammatory polyradiculopathy,
Alzheimer's disease, neoplastic diseases of the nervous system including meningioma,
lymphoma and malignant meningitis, trauma or infectious diseases of the nervous system

such as tuberculosis, spinal cord injury or brain injury such as post-infarction (stroke).

20  In afurther aspect of the invention there is provided a compound of formula (I) or a
pharmaceutically acceptable salt or solvate thereof for use in the treatment of patients

with neurosarcoidosis.

According to another aspect of the invention, there is provided the use of a compound of
25 formula (l) or a pharmaceutically acceptable salt or solvate thereof for the manufacture of

a medicament for the treatment of patients with an inflammatory and/or allergic condition.

According to another aspect of the invention, there is provided the use of a compound of
formula (1) or a pharmaceutically acceptable salt or solvate thereof for the manufacture of
30 a medicament for the treatment of patients with rheumatoid arthritis, asthma, COPD,

allergy and/or rhinitis.

According to another aspect of the invention, there is provided the use of a compound of
formula () or a pharmaceutically acceptable salt or solvate thereof for the manufacture of

35 amedicament for the treatment of patients with rheumatoid arthritis.



also includes within its scope pharmaceutical compositions comprising a compound of 15formula (I) or
a pharmaceutically acceptable salt or solvate thereof together, if desirable, in admixture with one or
more pharm¥Esiéaky3aeceptable diluents or carriers. Further, there is proVaEEB2MGEESS40r the
preparation of such pharmaceutical compositions Whigh comprises mixing the ingredients. 20 The
compounds of formula (I) or a pharmaceutically acceptable salt or solvate thereof may, for example,
be formulated for oral, nasal, inhaled, buccal, sublingual, parenteral, topical rectal administration or
other topical adFSEHR 286 LG8 Al RIS AR BO R S LA RS mvention
may, for exampléorbelddihelaridimassaieatiieaednishierraitfor sotedtepthesentier tbe reendfagtimsinistration.
Formulations forsofrldr@méntstiatie iréached eos pithanrwisysKpsliibsks, powders, granules, tablets and
capsules which typically contain conventional excipients such as binding agents, fillers, lubricants,
disintegrants, wetting agents, suspending agents, emulsifying 30agents, preservatives, buffer salts,
flavouring, célouﬁf‘f@rgm/@r@\ﬁ@@feﬁﬁ?ﬁtﬁé%ﬁé”égnﬂ%rgﬁffaﬁ@i% SHECHRTGIASITRIDE Breferred as
described belowfoFoulindianeeoharmarabtichitipisieatible iseliwr folvatofhenediltor trecapsuffstutecofictive drug

component can Beribained oittharaleROSHiatienRN atim acgsiis apyorese PtaBlgidn&sindRiGa  rier such
as ethanal, 9'VC%%O‘H&F%{%Q%FD%H‘%%uﬂ&bﬁy ae‘?é%%i{ﬂpﬁyr@&%ﬂoﬁg”tai” excipients such as

microcrystalline cellulose, lactose, sodium citrate, calcium carbonate, 24 dibasic calcium phosphate
and glycine, disintegrants such as starch (preferably corn, potato or tapioca starch), sodium starch
glycollate, dfbscanwediogdosatiteT asredartdia ibuentitex thitiedtawoddeldghaniskmtida timgersdath as
polyvinylpyrrolidesulaydrexy prpyibatiodrelisieserid BM 6) sbyskonapseppicaliiasmitidtebrsucrose,
gelatin Sand acacia. Addiionslyluyieating 99l AU AN ARGHUT S EaAIe, SicAre Acid: alycery
behenate and talc may be inc Uded. Solid compgsltlons of a similar type ¥nay also be empPoyed as
fillers in gelatin cf%?ﬂg'ltjl@s. Examples of excipients in this regard include lactose, starch, a cellulose,
milk sugar or 10 high molecular weight polyethylene glycols. For agueous suspensions and/or elixirs,

the agent may beneQimhin &5l AN IpLS SIRETRRINGRHEAY HRGIAUERSL SO I B praHELPT dyes,

with emulsifying andipr suspeiding.agsais And i dlugnis.sHelh Fuates AARRlRIgRgne olveol
and glycerin, and combinations thereo
a medicament for the treatment of patients with inflammation within the central nervous

system.

20  According to another aspect of the invention, there is provided the use of a compound of
formula (1) or a pharmaceutically acceptable salt or solvate thereof for the manufacture of
a medicament for the treatment of patients with multiple sclerosis, cerebral vasculitis,
neurosarcoidosis, Sjogren's syndrome, systemic lupus erythematosis, acute or chronic
inflammatory polyradiculopathy, Alzheimer’s disease, neoplastic diseases of the nervous

25  system including meningioma, lymphoma and malignant meningitis, trauma or infectious
diseases of the nervous system such as tuberculosis, spinal cord injury or brain injury

such as post-infarction (stroke).

According to a further aspect of the invention, there is provided the use of a compound of
30 formula (1) or a pharmaceutically acceptable sait or solvate thereof for the manufacture of

a medicament for the treatment of patients with neurosarcoidosis.

In another aspect of the present invention, there is provided a method for the treatment of
a human or animal subject with an inflammatory and/or allergic condition which method
35 comprises administering to said human or animal subject an effective amount of a

compound of formula (I) or a pharmaceutically acceptable salt or solvate thereof.



15Powders are prepared by comminuting the compound to a suitable fine size and mixing with a
similarly comminuted pharmaceutical carrier such as an edible carbohydrate, as, for example, starch
or mannitol VARXBNIfIH¢ETreservative, dispersing and colouring agent can aRGIHEPRREEBR7220Capsules
can be made by preparing a powder mixture as desctjbed above, and filling formed gelatin sheaths.
Glidants and lubricants such as colloidal silica, talc, magnesium stearate, calcium stearate or solid
polyethylene glycol can be added to the powder mixture before the filling operation. A disintegrating or
solubilizing agent such as agar-agar, calcium carbonate or sodium carbonate can also be added to
improve the 25alafiahiftiespaneontdicampiovidern mrthedjsulbeidraatestbal Moreevar amesal desired or
necessary, suitablej&ineders rigbrieand Sardisisegeatiag @grDisaaad\calysioragas tarien mighobe
incorporated intq, (e Xty il B'%QEV%UH‘?AHO'& SIARRY &ﬂ!ﬂ%ﬂaﬂ%‘f‘(&k FHARES Il @s glucose

or beta-lactose, corn sweeteners, natural 30 and synthetic gums such as acacia, tragacanth or
sodium algn?ate CBE&Q?Mrﬂfefﬂﬁm%@MhB's%PB?W@‘Eﬁ%@ﬁ'@/ GRFE gfa%%g%ﬁa'%ﬁts ff1g5e3 ubricants used in
these dosage forms include sodium oleate, sodium stearate, magnesium stearate, sodium benzoate,
sodium acetate, moghufiecakpdde daek thephkeadaisiniedicatass inslvsiemerithers hation ssiaesh, methyl

cellulose, agar, hegONf AL AU AR KEnaD TANRS A MRS IOV RipEIRle. bY

preparing a powder mixture, granulating or slugging, adding a lubricant and disintegrant and pressing
into tablets. A pGVI& ﬁﬁ?éﬁf?ea&?f%‘ﬁa?my% |ﬁgc?ﬁ"é’@f%ﬁ6Lﬁﬁﬂ'“'ﬁJ‘{anyacB'?ﬂFWﬁ'ﬁ?f§ﬁaW|th a
diluent or bé&e ascptaribeatabevkatarttk®ofionally, with a binder such as carboxymethylcellulose, an
5 aliginate, gelatin or polyvinyl pyrrolidone, a solution retardant such as paraffin, a resorption

accelerator suc ate tﬁﬁrg%g'%%ytﬁ@r'é i IS/&I # %br%S{rPo PREUSHEN RSP g’hﬁ% i <3l a?r

dicalcium phosp er mixture can e granu ated y wetting wit er such as syrup,

starch paste, acSthiethiEN b1 diseBiatEH LR e sep SRRt ie Rkt Aak Wfb‘?bﬁw‘iﬁ'rough a
screen. As an alsebjetiventefedtigeanoiatmgothe ponwmendnistuiencaa e rm ahphaghaetiesticdiiet machine
and the residt is igppEeetisfemegadaadugs foken into granules. The granules can be lubricated to
prevent sticking to the tablet forming dies by means of the addition of stearic acid, a stearate salt, talc
or mineral oil. The lubricated mixture is then compressed into tablets. The compounds of the present
invention can aldb BRESHAIPRG Wisrerie LRUAEARI s earifethe sregited rApreBY@aNRoAZBR!s directly
without going thrabigisttheitigranzdatingpeorisiggiakpsiepsernaiiésr oewpieioatpisotecintes caadting

consisting of a Sﬁﬁdﬂ?&ﬁgﬁ\h@@@&uﬁ@ VhERRNGAfBHRRELY Medﬁmger@ha%%mmmoatmg of
wax can be Browdgd D%est%‘*fefcsI\(/:éanart%%ua'l1 ded to tohnese gat S t(a dleﬁngwsh |fferaecrétu gn& dosages.
200ral quu:?s such &5 sSiltidns syrups and CeliXir Can Be pr prepare In‘doSage RTS8 6 that a given
guantity contam@%??ﬂ‘éﬂ'été?ﬁﬂhé‘dvalﬂé’m%f the compound. Syrups can be prepared by dissolving the
compound in a suitably flavoured aqueous solution, while elixirs are prepared through the use of a
non-toxic alcohojic yahiele, sptaPFHANORS RAROE JaraHiaiest weouéaﬁﬁémg;meh%%pmq.m non-toxic
vehicle. Solublllzers and ES em Ismer such 1S ethox Iated |sost aryI Jcoh % ijdgmgr/ox ethylene
Tin

sorbitol ethers, presaivAiied ARlAUP Ay RNSLCL Rt é‘:Pr[hl 0il'¢ o At & like can
also be addéd. \M@f@@pp@o@ri@ﬁ@, fdweagermﬂmarméﬁbﬁ@ fifedivel ametRisYfaRi ANty of
microencapsulatechdii g)fer mpiatinaceaiealsacbep ey azr dricopendangrent sustain the release as for
example by coating or embedding particulate material in polymers, wax or 30the like. The compounds
of formula (1) or a pharmaceutlc acce table salt or solvate thereof can be administered in the
form of liposome e?HulEﬁSr?%"e‘ﬁ?ve?};;s%/éﬁéP%' & ch AR URR AR & EI 4L AR Ehellar
vesicles and mum@ﬁqénath\;ggm@gom_ﬂpg@wmygfmmatlon within the central nervous system which

30 method comprises administering to said human or animal subject an effective amount of a

compound of formula (I) or a pharmaceutically acceptable salt or solvate thereof.

In another aspect, there is provided a method for the treatment of a human or animal
subject with multiple sclerosis, cerebral vasculitis, neurosarcoidosis, Sjogren's syndrome,
35 systemic lupus erythematosis, acute or chronic inflammatory polyradiculopathy,

Alzheimer's disease, neoplastic diseases of the nervous system including meningioma,



35be formed from a variety of phospholipids, such as cholesterol, stearylamine Or

phosphatidylcholines. 26 In one embodiment the compound of formula (1) or a pharmaceutically

acceptable Y0t 20FdHAZ2E thereof is in the form of a tablet or capsule for ordtGHERRSTOIRTR4or the

treatment of rheumatoid arthritis. In another embodimgpt the compound of formula (I) or a

5pharmaceutically acceptable salt or solvate thereof is in the form of a tablet or capsule for oral

administration for thc?1 trea f neurosarc (PSIS. In one e mbo(gjlment tt}q colelound of formula ()
&ﬁus iIseas

nant meni I? uma qr.in a € nervous s
ora pharmaceutl%aﬂy qcceh a'?ﬁ’eg At Srdolvate thereotis i the o of a salution. ser'p 8 elixir for

oral adm|n|strat|éHCbe§h*é'bi’@‘t‘ﬂ%ﬁrﬁ@ﬁ‘?b??%lﬁ‘iﬂ%{tﬂdb&ﬂhﬂﬂI§WIﬁ%ﬁdﬁ@éﬂfﬁ@’@ﬂ?ﬂaﬁﬂﬂtﬂ@bompound
of formula (1) or apbamgeeLdoaltyisccepialitegal ar salvaierthergoinsra thefatmaofafathation, syrup

or elixir for oral aghmisBRYIAR RGN BERIMERAL Of fesrarareridariay TaRIGRLAE RIS ajpgas used

herein, includes administration by insufflation and 15 inhalation. Examples of various types of
preparation for tgcheaﬂ ‘administration include ointments, lotions, creams, gels, foams, preparations for
delivery by transdermal patches, powders, sprays, aerosols, capsules or cartridges for use in an
inhaler or insufflaics RIrdEpRSHEY taye Brpieseedrpsthsal tdiahs/semprRASIEINS fomaedlisatien,

suppositories, p%ﬁﬁt@@?%tﬁeﬁéﬂ%‘ggr%@d&ﬁvﬁﬂﬁ ﬁl&%@@%ﬁé@@%@h‘.ﬁ é?&#%%@%ﬁ&'tﬁmﬁ g for the
20treatment of a hous u cerﬂ% orefgosome or mlcroencaﬁsu a'[IOE‘LE)I'e arations. Formulations for
o gll ol

administration toplCaHSEY L Ve RRPIE kS TRERPY i, %%haaaaﬁ?&%%ﬂef sed
aerosol forﬁﬂjlatﬁmspaﬁhﬂeéqlh@b&é%ﬂﬁlﬁmbns administered to the nose by pressurised pump.
Formulations which are non-pressurised and adapted to 25 be administered topically to the nasal

cavity are of partigdiap Iisest yiaple W%‘r“é%‘r?é?ﬁa&&”ﬁ%%ln‘/"%%p% Q%a‘i'{'HPQ&%t&%@ﬁ: for this

purpose. Aqueous formulations for administration to the lung or nose m%e provide

conventional exdlteRes QAR Bﬂfﬂeqrﬂﬁ’%ﬁg?ﬁéntﬁ?ﬁcﬁﬂ?‘fﬁraaw -FEHE MF U IR R eous
formulations mayledsiodhalesd withistis sdapethbanvaeebijcaletaumisetiiams 3@ mp tsieg emisotiinvedtdhe

compounds; §f fagmula (1) or 2 graanarcettivalbcansnpiaile ssdhvaleabale iRieal Masskaiormulated

for administration topic II to.the n S fluid for | tion fqr eI| from_a fluid dispenser, for
example a fluid di spg%r?égr h\gblr?gea%d%?e%r?q%én ﬁ%zuz{%gc@racfce ganéilng or}@cégrt arrcr)'ursh which a metered

dose of the fluid 35formulation is dispensed upon the application of a user-applied force to a pump
Further, there is provided a process for the preparation of such pharmaceutical

compositions which comprises mixing the ingredients.

20
The compounds of formula (I) or a pharmaceutically acceptable salt or solvate thereof
may, for example, be formulated for oral, nasal, inhaled, buccal, sublingual, parenteral,

topical rectal administration or other topical administration.

25  For systemic administration the compounds according to the invention may, for example,
be formulated in conventional manner for oral, parenteral or rectal administration.
Formulations for oral administration include solutions, syrups, elixirs, powders, granuies,
tablets and capsules which typically contain conventional excipients such as binding
agents, fillers, lubricants, disintegrants, wetting agents, suspending agents, emulsifying

30 agents, preservatives, buffer salts, flavouring, colouring and/or sweetening agents as
appropriate. Dosage unit forms may be preferred as described below.

For instance, for oral administration in the form of a tablet or capsule, the active drug
component can be combined with an oral, non-toxic pharmaceutically acceptable inert
35 carrier such as ethanol, glycerol, water and the like. The tablets may also contain

excipients such as microcrystalline cellulose, lactose, sodium citrate, calcium carbonate,



mechanism of the fluid dispenser. Such fluid dispensers are generally provided with a 27 reservoir of
multiple metered doses of the fluid formulation, the doses being dispensable upon sequential pump
actuations. We245pEs2ig nozzle or orifice may be configured for insertionAGIGERMHAEIFIZ40f the user
for spray dispensing of the fluid formulation into the nagal cavity. A fluid dispenser of the
aforementioned type is described and illustrated in 5 W005/044354, the entire content of which is

hereby incorporaed.erel0, by LRIRISAGS STHS ISRERSHDASANGUNIG Which Hiousend flyd cischarge

. . asSIC CcalGiu [e) Oeg
device having a compression pum[fmounte n a container for containing a fl lation. The

housing has at 12819 TSR GREIFAIEOSHB IBPENANEN AemTostEFiRE AgkTh 35 58LR D the
housing to cam ttenplxtaisdicatpsvardiydin tirer@tismg tindawsse shehpurap tpdgvooippresoesnd pump a
metered dose Ofﬂl(”lﬁcfﬁf&wﬁﬁi@&ﬂb&@fo@eoI(WP’FR/@)?rHyU?BQHQBp@IMﬁ%EQO(Z-#@PfﬂI@d%@}J@Elgtirln one
embodiment5 the Igid disger}\%%r IS of thlebge eral t e illus}t]rated in Fja%ure 30-40 otf W005l(§)44354.

. an acacl . |t|on?| ,_lupricaing a % S SUF aa m%ﬂne m Stearate SeFrl(ig(i:I) .
Ointments, creams and gels, may, for’example; beé formulated with an aqueous or oily dse with the
addition of suitalsI¥@ii¢keRfRgtaAarsRlg RN §BEHE hd/or solvents, Such bases may thus, for example,
include water and/or an oil such as liquid paraffin or a vegetable oil such as arachis oil or castor olil, or

a solve_nt such a§&9'¥8ﬂb@§ﬁ&9'¥ﬁ8'si?ﬁh‘éﬁ3kﬁ@%9%%‘8@@&9MQ@Q@Q%’P&W‘Q@@B%@%D@&SW
according to the IEatur of the basetln.cl%de rsoftr anra}ﬁl ,Ia|lﬁlmlnl m }'ﬁteaaraheI cetos]i ari}/l alcohol,
polyethylene glycc)J(F’srfl B%V%o‘ff(é‘f?ﬁgéss%af & ox'yﬁtl)J yemae oﬁfaénseagznd cSfutose dervaliREs and/or
glyceryl motbstetight@deriiar weidhiopmty &RgRendgbiePiig B At SAUE0gE GHEPSTEP b FofALRKNS, With an
aqueous or oily hagsst arzg bélttmpinse ratralatcte riadatenegasr mevba e uirifiysh golgenismat@bbising
agents, dispersing AgEMS: SHSRFNFIRG SLRSL RRY JBICKe MG AYERISE QWSS JotPdRLR8,

application, for example to the skin, may be formed with the aig of any suitable powder base, for
example, talc, laBt3Re°8F g{%tcr?:lrﬁnﬁ%&%’a@%go@ﬁ%ﬁ?%'\ﬁﬁ?ﬂqm agueous or hon-aqueous base also

comprising one or more dispersing agents, 30solubilising agents, suspending agents or preservatives.
In one emboslimesivtieescompepads of mmilathyaha Phasuacauticalivinespptakicasaltmimplvate

thereof may be formulaten.as aArvRauOsrarRdministAian by inbalation. 28 oRyaaingthe dry

powder composition) mountéd longitudinally in a st_rlg or ribbon inside a suitable inhalation device. The
container is rupt{PaBe S pATohah DB ST GEYPIBCAR SRy AN e PE §  eh ¥ AP P59 position
may be administegedl$s/bepegsaidn via a device such as the DISKUSTM device, marketed by
GlaxoSmithKline. The DISKUSTM 5 inhalation device is, for example, described in GB2242134A, and

in such a d%_icec%%%@?c%ﬂ‘?b%oﬂ&%?gg fBFeLQﬁn%QQ‘BW&@P%iﬁa%"é{g%feé%ﬂ&étﬁ%&%”%é‘%'in% containers
preferably being a plurality of seale se containers mounted longitudinally in a strip or ribbon) is
defined between S HREANR OGRS aleaE 788 1O HRERAYIRSE ?ﬂq@p@éwgacdﬁlfbﬁ%%%‘.eé'?ﬂbans of
defining an operitegretatiopldiomtiatesesitd consalidepadiretuntaénghsioh ca0 heeandefbtpdedimywdermembers
apart at the opeminguiasiasréarRpRhéspeRNbAING! daNtlearaMilet soRMIMIAGIcaEMdsUdkathegapened
container, throughyhich. A 1SeL e BN e comASILRN IO PRSI foImIR the,ohengd container.
Spray compositions for inhalation may for example be formulated as aqueous solutions or

25  availability of the medicament when the capsule is ingested.

Moreover, when desired or necessary, suitable binders, lubricants, disintegrating agents
and coloring agents can also be incorporated into the mixture. Suitable binders include
starch, gelatin, natural sugars such as glucose or beta-lactose, corn sweeteners, natural

30 and synthetic gums such as acacia, tragacanth or sodium alginate,
carboxymethylcellulose, polyethylene glycol, waxes and the like. Lubricants used in these
dosage forms include sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, $odium chloride and the like. Disintegrators include, without
limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the like.

35



15 suspensions or as aerosols delivered from pressurised packs, such as a metered dose inhaler, with
the use of a suitable liquefied propellant. Aerosol compositions suitable for inhalation can be either a
suspension Wo24Hii#s?and generally contain a compound of formula (1) oP@TReIINZBEREally
acceptable salt or solvate thereof and a suitable propgilant such as a fluorocarbon or
hydrogen-containing chlorofluorocarbon or mixtures 20 thereof, particularly hydrofluoroalkanes,
especially 1,1,1 trafluorgeth ne, 1 1,2,3,3,3- heptaflupro-n-propane or a mixture thereof. The
aerosol composé tﬁ ma?/r%g onj y Col alér’f %”é%%o?taﬁfot?a”'t%noﬁ? exuh%’t?%veﬁ’ﬁ?ﬁ %)W%%e art such
as surfactants e §uslisis agindecikhiieant apdsligjolegrast a0 Respgiodaglelss deBewBRIdTINIWED94/21229
and W098/34596s agitebansp e iRiegothetbanpburd, Bhieisyiscthimineu|deithas ailflerher Bapess of the

invention a phargachllical RGOS BRI NGRMPTRAg, asﬁ&WQQ%%QNR@?HW@eMo%aan

pharmaceutically accegtable salt or solvate thereof and a fluorocarbon or hydrogen-containing

chlorofluoroCarbtP 38 Br o351t °b SOV #Y CBiAHRafos WA @Lﬁ%ﬂarﬂ’ﬁ'ﬁ Brie@dident. 30
According to andfsemtispacceltrierisventisna thierteraprealtieddioplaararscmtiticaigaatosshf@mulation
wherein the propsitastits selsieted trarciln , prddsisaflunieaibang, miltuke? 633 Behgiataikiedosp-propane

and mixtures theggqf,, %?nﬁegoa%épfgnatam%te 9&@@%99( 2%@5‘@5%}8 Eb%t SR mEHgrep dose or

"puff' of aerosol contalns rom 20pg (T:J preferably from 20)tg to 2 more preferably from

about 204 to 506858l %ﬁﬁ%ﬁﬁacommaﬂf R L s e58: d?t%@'@:laf"ﬂ‘?r@ﬁ‘fesé‘i/eral times
daily, for exdmplerahuitingott® thewdergivitigefoaeramplahiou@iothe thbsdsragtingiand. titieeonleiall daily

dose with an aera@@tfédllyherwabliat@wbrramrtf@mam@é tun&@?@gm@gefam;lalmtrme%o@nﬁe%aOOODQ
The overall daily, sﬁ&ﬁ?ﬁﬂ%ﬁg F}gﬁ'ﬁﬁﬂd@wei Wlt %fQP{e Hﬁ% hd. sady] gae 13,8 Whaler or

insufflator will generally be doub aeros ormu ations, 10 In the case of

suspension aerd@ ASriingRbrRd: th&hgalRIeAEIeI e FarfelisRnResssehilonieREdrul*&hould be
such as to permitampalateiahsstantialigntdinticendalsg tedmeinedystuiern Acdmniaisedtmamief the

aerosol forayilatig %BQMJM%@tmstm&ﬁ@QmwpﬁﬁnQ%B@@Wtﬂ%%rﬁﬁ@@t%@ eI mand in

particular in the ra?gg 9{ fram %rtgﬁ%ou%Smlga&ng can agot;]rsos Ik tqg Searonsbg‘no 1L feraably from 2
to 3 microns. The form atlons of e Invention ma prep are é]dls persal or disso utlon of the
p

medicament anoC%aEEﬁn?foﬂWGro‘FrttPé?'Mﬁ‘\‘féﬁtlE‘)‘ﬁtﬁ’i'?hé@ePe@ﬂ%'ﬁ%?ﬁ At iteireap Mo prYidedontainer,
for example, witDketdisl @hsemddéd v dreadigatisiretardivingnishligigentesi doQdesirably carried out
under controlled humidity conditions. The chemical and physical stability and the pharmaceutical
acceptabllll%{ of tge aﬁk%sol fo‘rmsulsaJ ?&Fﬁ’ accordln o the i inve tion ma etermlns?gobrx techniques

well knownto thoce skined'if'the . exame" érstﬁ Yernical dt ?)S/agtg the components may

that a given quantity contalns a predetermmed amount of the compound Syrups can be
prepared by dissolving the compound in a suitably flavoured aqueous solution, while
elixirs are prepared through the use of a non-toxic alcoholic vehicle. Suspensions can be
formulated by dispersing the compound in a non-toxic vehicle. Solubilizers and
25 emulsifiers such as ethoxylated isostearyl alcohols and polyoxy ethylene sorbitol ethers,
preservatives, flavour additives such as peppermint oil or saccharin, and the like can also
be added. Where appropriate, dosage unit formulations for oral administration can be
microencapsulated. The formulation can also be prepared to prolong or sustain the
release as for example by coating or embedding particulate material in polymers, wax or
30 thelike.

The compounds of formula (I) or a pharmaceutically acceptable salt or solvate thereof can
also be administered in the form of liposome emulsion delivery systems, such as small
unilamellar vesicles, large unilamellar vesicles and multilameliar vesicles. Liposomes can
35 be formed from a variety of phospholipids, such as cholesterol, stearylamine or

phosphatidylcholines.



25 be determined by HPLC assay, for example, after prolonged storage of the product. Physical
stability data may be gained from other conventional analytical techniques such as, for example, by
leak testing W 2V/e4d@ivery assay (average shot weights per actuation), BRECdgaRMEHIEd bIlity
assay (active ingredient per actuation) and spray distgpution analysis. 30 The stability of the
suspension aerosol formulations according to the invention may be measured by conventional
techniques, for example, by measuring flocculation size distribution using a back light scattering
instrument or by measuring particle size distribution by cascade impaction or by the "twin impinger"
analytical proceds.one eker BB thincpeferent fttethelatiarimphtezcadisaly mrasntabB b aiination of
the deposition ofsthetennisteck dosenin fpiia s drissie: inhaigtitn et gapipriatits Ao as defineshin British
S0 Pharmacopagia i BROSR AR r? ShoMBP SRS CinS USliRERAI b SR ANAPIA) e fespirable

fraction” of the aerosol formulations to be calculated. One method used to calculate t e "respirable
fraction" is by ref’é\aéwggetlbt'GﬂWeaﬁ‘é‘??tgltge‘ffggtf’él’?OJ\(ﬁWérl”nefgcﬁw' & ‘38 JATLP IR IR G 2R RAR Bllected in
the lower impingeaednitisiratiney fprthe tratment sengwresawdidesia- percentage of the total amount of
active ingredient delivered per actuation using the twin impinger method described above. IVIDI

canisters ge”era\HVORQ%IHBB‘@n?eﬁPt'HBaH&ﬁ{pSE\P@QJ?o%MYé”(‘lﬁWHMrFP&X&RQW 95?&3?5‘6% Qhithge propellant

used such as a plastic or plastic-coated glass bottle or 10 preferably a metal can, for example,

aluminium or an SHEYPLSES WFPCW%&V‘O?JtI%ﬁ%'WOSe ?Xﬁ%fge%'x'l%@(ﬁt?é?' %ﬁ@&tﬁﬁibpc’bltggtlc coated
(for exampl&inctigatart dfmeeeireipjdretoriinde WaDe/3R09diment tegrcpapoondiif dheldriteenal surfaces

are coated with grgRsdBQI&flLesesRsbRMs MoK RRHER3HYS I GaMbimasion WithdneyripBere
non- quorocarborglRQ %%%dwmg% i Hﬁ%mﬁé {%&Iggﬁpoy\ﬂgh rgsg}ggﬁﬁgg valve. The cap may be secured

onto 15 the can via ultrasonic welding, screw fitting or crimping. MDIs taught herein may be prepared
by methods of the art (e.g. see Byron, above and W096132099). Preferably the canister is fitted with a
cap assembly, whereah addrinigtrai@teriag) vedde hisrsituairatideshedosipsiaatgsadid daguifatomped in place.

20The termy etgiiegbagse mbalse: QSfMQbme@a&aonai&s&mmﬂm@p@anamgm&qaamvering the

can and a formulaton N mefel ring valve S|tu?tefd in the ca Rl system rl)clt,(ldes suijtab] channelllng
03 creams ?1 8 |ons for ransdérmal patche
device. Suitable cRanneSIhn &vices com prise for e, a vafve actudtor and a cylmdncal or

cone-like passagff@"fﬂ?b%@R’ﬁﬁrcﬁefﬁ%ﬁ%ﬁﬁﬁ’élﬁlﬁﬁﬁfy"ﬁ@' B9 dPEHTTdM AN hAA YaRRHIR R e
metering valve tdrtipe (®ge &ye28nmoueh dbrs p aiitivssishspgnaions tith piendisattrateup posiineeembodiment

of the invention %W"i@t%ﬁ%@%hé%ﬁ@%&%ﬂé@&ﬂ@ & soaleslnihasiisopRRal Rey. moglpreferably
blended m%a non- quo o agé mer. In anothe embodlment of the i ventlon the metalllc internal surface

of the can is coatteatmﬂﬁ rlﬁké?rffl dp o? ?yt%wgfﬁjegfgg?hﬁene (EPﬁE%'f and polyethersulfone
(PES). In a further embodlment of the invention the whole of the metallic internal surface of the can is

coated with a pofpmedatiesdiat adhmetrafiurotogthietnctiP TbEe) fan@dxzolpkthfersiiéomnea(iPer®f The
metering valves gfgidesigngd e dehves a-rsiersthamteRhRg i SIS AR administered
to the nose by pressurised pump. Formulations which are non-pressurised and adapted to
25 be administered topically to the nasal cavity are of particular interest. Suitable
formulations contain water as the diluent or carrier for this purpose. Aqueous formulations
for administration to the lung or nose may be provided with conventional excipients such
as buffering agents, tonicity modifying agents and the like. Aqueous formulations may
also be administered to the nose by nebulisation.
30
In one embodiment the compounds of formula (I) or a pharmaceutically acceptable salt or
solvate thereof may be formulated for administration topically to the nose as a fluid
formulation for delivery from a fluid dispenser, for example a fluid dispenser having a
dispensing nozzle or dispensing orifice through which a metered dose of the fluid
35 formulation is dispensed upon the application of a user-applied force to a pump

mechanism of the fluid dispenser. Such fluid dispensers are generally provided with a



35actuation and incorporate a gasket to prevent leakage of propellant through the valve. The gasket
may comprise any suitable elastomeric material such as, for example, low 31 density polyethylene,
chlorobutyl, W»26HUHY32EPDM, black and white butadieneacrylonitrile rubbe¢d/ER2VT0H1T@+ and
neoprene. Suitable valves are commercially availableffom manufacturers well known in the aerosol
industry, for example, from Valois, France (e.g. DF10, DF30 DFGO) Bespak plc, UK (e.g. BK300,
BK357) and 3M- 5Neotechn|c L d, UK; ra mrs varro s embodiments, the MDIs may
also be used in cfSﬁ?ﬂ‘f%'t%r{TWWﬁ AR ?Sj& g tl}%rf.“é% ?N"fHSh?rh ?a?%sr?s é%?éﬁeﬁ‘gﬁwﬁges for
storing and contaiPAngeatiee M BUmrchstiAPIRoJEIdisSeesEt IPEXIS oParitias 'NRYSb B PN ioesd e, 179,118;
6,315,112; 106,3hskAidR;ifde390,Askkil8 a6 theC 58 rIddsmaydalpassid g8 weuie famitgasticiheshbut not

limited to, those ﬁ?s%‘?%?ﬁ@ '”AUfr§d @%%Hée%?th@ 5@%%%%99(1@3{%@st]oeéécr%‘éﬁ‘é%@tlﬁ{il%@ﬁ"ﬂn

manufacturin 5g methods and machinery well nown to those skilled in the art of pharmaceutical aerosol
manufacture’may 98%%6?&%8‘?0?%@ SPafsRRloknist Bshefrhy- %8[8%%%@??5? e EEiRrcial
production of filledheatiperserThas, foheysingpiehith oheusriik aAvidfaiscrigeméalioel foavineparing
suspension aerosghfessaidatins anbetednanvalitapdmpetenimng alumihisimorade forpe an empty
e e oS mticanenl i Aidagdne e ek and o sld dyonslagidgos ner

with the optional excrprents Is pressure filled through the ch aé%e vessel Into a manufacturing 20

vessel. The drug %lﬁ%‘be‘ﬁgﬁb’ﬁg|s°nﬁ9<’€dﬂﬁf‘eﬁ5’f3a|‘5%ﬁr88%8'ﬁ {8 DiIfrysiadric8Rdin BRI of the
drug suspef8ioncatbressfiled thruughmgtered atestngf viadvioimtdeatioe cahidterpdmpsteextimpdd bulk

manufacturing metm%‘ﬂzrdocsemrirwsmjurioana%ﬂs@d RS AR U LIS dlspRatRFiRM VAL §dSersiped onto an

aluminium can tq fgrra SNEERN Sc%iﬁ% (&é%ﬁgd propellant together with the optional excipients
and the dissolved medicament is pressure f5 through the charge vessel into a manufacturing

vessel. In an alternative process, an aliquot of the liquefied formulation is added to an open canister
under conditionsQirtnointsresafficiend\gelel drtty clos ere tipée fdrmiotatitrted ogith ot equauseyranigl then a

metering vajye cpipesiPMo IhateANisigsi8R THaieaNY éndnﬂtgbﬁﬁgpars&amr&rmma@s&hcal use,

each filled canrstter IS checlfhwer reeo)l(,aco ed |th a b?tPQn rpger cke Pjto a t{fany for storage
before release tesahng " a Stitablé oﬁger%ase suc actose or starg actha Sufé &r cartridge

may generally coS&sATOM ZB‘F@gaﬁoaﬁﬁm@ o ?ﬁé‘i%?hﬁﬂ)lﬁ’icf o?qb?hﬁﬁ}&'(l?%r"%'mrﬂ’ﬁé&ﬂ%ally
acceptable salt ormsdkang tyerdofndltehimatisgdytstivbico mpp badsetfecnodaglyootha pitarmdceeitically

acceptable salt Qfs0lyRlcithesRPLrAN, RRURTRRRNLRGMILNeLLEXSIRISMShol, polyethylene glycols,
20 woolfat, beeswax, carboxypolymethylene and cellulose derivatives, and/or glyceryl

monostearate and/or non-ionic emulsifying agents.

Lotions may be formulated with an aqueous or oily base and will in general also contain
one or more emulsifying agents, stabilising agents, dispersing agents, suspending agents

25  or thickening agents.

Powders for external application, for example to the skin, may be formed with the aid of

any suitable powder base, for example, talc, lactose or starch. Drops may be formulated

with an aqueous or non-aqueous base also comprising one or more dispersing agents,
30 solubilising agents, suspending agents or preservatives.

in one embodiment the compounds of formula (I) or a pharmaceutically acceptable salt or

solvate thereof may be formulated as a dry powder for administration by inhalation.

35 Optionally, in particular for dry powder inhalable compositions, a composition suitable for

inhaled administration may be incorporated into a plurality of sealed dose containers (e.g.



5such as lactose. The proportion of the active compound of formula (I) or a pharmaceutically
acceptable salt or solvate thereof in the local compositions according to the invention depends on the
precise typesd RTI4TN to be prepared but will generally be within the raPigEIERRoHSIT0.001 to
10% by weight. Generally, for most types of preparatigns, the proportion used will be within the range
of from 0.005 to 1%, for example from 0.01 to 0.5%. However, in powders for inhalation or insufflation
the proportion used will narmally be within the range of from 0,1 to 5%. 15Topical preparations may be
administered by S BN fFe BUBRESHIGHE BT 62 T Ris SrRRla R SVIRR TR bR Risve
dressings may atlitabiatibaiaipy e vissedMeoientRinsl dsor prsSIfgRcPaelRrataR Y haemeanid aed by an
ad_hesive reservm’_é WLELT. é[y.p_inallyy aa@btysi(_zi@npuéﬂidehaamim dbeinisterabldasagalsvibichiavil be most
suitable for an 2Qindliyidual subjech IReSPesifcAoRgIRNS ANGTIRSRRHQL dasrR0s i any particular

individual may be varied and will depend upon a variety of factors including the activity of the specific
compound emplBYBE IR Ry S IR SPXAMRF AP FERGIN D ARAASA 3 th o S8Tha, 4898t body
weight, general Ie@altlneesontiiFeniodihasdrapneitiohadnpeiseation the ofriginestion cemapersmbination,
the severity of thedpsEibu iR ditiemny 2 esidhadss soataalenn HRIGRIDJHRRIMA| oF HEMREMINistration

to humans, the %B)éﬂ??%%‘ﬁn'&’ BeRldOe %eﬂkﬁg@sbﬁeg?aﬁi{g Qe fedivdad dasgs., SREQ.gyatemic

administration the daily dose as emploe/ed for adult human treatment will range from 0.5-100mg/kg
body weight, préf@FRERPS.8 BERAY R BBIRARR IR A PR 9T JRe aaiRifRatainsd th PRRYSIR doses, for
example, dépendieapofetipectogttheomaoars spatiohtbadpeningstatitiote opehdhpatetaingViaed she
composition conpfigessasageatinitsitash bpshvdllcarefReabli-eaiHamisimg deel @Hf Aatikethagredient.

The duration of %grtﬁggstﬁpeqﬁ wil\;wtfeer J%?f%q By Bh% rate <30an response rather than by arbitrary numbers of

n . .. : .
days. 33 The compounds of the invention may ih genera Pe given by internal administration in cases
wherein systemic glucocorticoid receptor agonist therapy is indicated. 5Slow release or enteric coated
formulations magay advaatipes s, ipattotanyyftr th@mple be formulated as aqueous solutions or

15  suspensions or as aerosols delivered from pressurised packs, such as a metered dose
inhaler, with the use of a suitable liquefied propellant. Aerosol compositions suitable for
inhalation can be either a suspension or a solution and generally contain a compound of
formula (I) or a pharmaceutically acceptable salt or solvate thereof and a suitable
propellant such as a fluorocarbon or hydrogen-containing chlorofluorocarbon or mixtures

20  thereof, particularly hydrofluoroalkanes, especially 1,1,1,2-tetrafluoroethane, 1,1,1,2,3,3,3-
heptafluoro-n-propane or a mixture thereof. The aerosol composition may optionally
contain additional formulation excipients well known in the art such as surfactants e.g.
oleic acid, lecithin or an oligolactic acid derivative e.g. as described in W094/21229 and
W098/34596 and cosolvents e.g. ethanol.

25
There is thus provided as a further aspect of the invention a pharmaceutical aerosol
formulation comprising a compound of formula (I) or a pharmaceutically acceptable salt or
solvate thereof and a fluorocarbon or hydrogen-containing chlorofluorocarbon as
propellant, optionally in combination with a surfactant and/or a cosolvent.

30

According tc another aspect of the invention, there is provided a pharmaceutical aerosol
formulation wherein the propellant is selected from 1,1,1,2-tetrafluoroethane,

1,1,1,2,3,3,3-heptafluoro-n-propane and mixtures thereof.

35 The formulations of the invention may be buffered by the addition of suitable buffering

agents.



treatment of inflammatory bowel disorders. In some embodiments, the compounds of the invention will
be formulated for oral administration. In other embodiments, the compounds of the invention will be
formulated Yof200ied&R administration. In further embodiments, the compREUERMHTOIRNTRNtion will
be formulated for intranasal administration. The compgunds and pharmaceutical formulations
according to the invention may be used in combination with or include one or more other therapeutic
agents, for example when 15 the compounds of the invention are administered intranasally or by
inhalation. Suitable other therapeutic agents may be selected from for example anti-inflammatory
agents, anticholifergselaigemtiaipastiangl arsfeaabiy BIXAREGUS $edbpterantagtsnist)ddB2adreffordceptor

agonists, antiinfegtiug.pgentmmsUrdhAsopgtibioties sraethiRiforR ARG RIBING SRt Sramrmly an H1
antagonist or an H1/H3 a 1£agon|sté The invention thLﬁ P m& ina 29 further aspect, Ecomblnatlon
comprising a conTBBARE B IRvEHB R B §RTRSH G SHE AT D0% RS S8 agents,

for example §e|e@t@é\ifﬂﬂht'm%ﬁﬂlmframmm)ia@e‘hpfs&élma% Ql‘tmtfebgt@mmﬁdr ArrNI9A3Es, an

anticholinergic agagt, tm?fa‘hadmmra@@mg@@mmﬁ{ a%%@@tmr%tmagﬂmﬂm@ﬁnam@@tklaiotic or an
antiviral, or an ar]ltbhlstarrrél ﬁj e r%r%) rpe% cwthe H%/%Qtlo (compasses comt g;a |(c)jg§
comprising 25a comﬂoﬂ ae e mven ?oget wi éaé aar noreceptor agonist; and/or an
anticholinergic, a¢RisFes PDFRRSHFF SRS cAHgans an %fhtﬂﬁi@?arﬂfn'é'it@ﬁ@féfﬂb@ﬂ?ﬁﬁém kst doebisvention
encompasses cofiations ecanyyissoFomelstckwo other therapeutic agents. 30 It will be clear to a
person skilleg in the art that, where appropriate, the other therapeutic ingredient(s) may be used in the
form of salts, for example as alkali metal or amine salts or as acid addition salts, or prodrugs or as

esters, for exam|c]Jn 8RSy BRESRO, PHESSh o RLE iRss e s -RBTECIR 7585 D %aﬂ"fﬂ'i%tg fid-activity
and/or stability anmigwnishgsitray 3bekidree gudbtasstosprimiadnbalkiionityf sibtientldyaiebedivgiedient. It will
be clear also thathavliege apgTeRrMBHIENe AP LB INGRIRNE ERY R HESbiNLBTiaaly poire form.

34 In one embodiments WS RRRomRTNES APMBALR ARG AcamPURd o the

invention together with a 132-adrenoreceptor agonist. SExamples of 62-adrenoreceptor agonists
include saln%éterﬁl iceons: Suthds B hige B‘I‘Cé"gﬁw&%r"eﬁ%?ﬁﬂl\yeffo%f? AUWER:enantiomer),

salbutamol (e.g. as the racemate or a single enantiomer such as the R-enantiomer), formoterol (e.g.
as the racemate meafsmglet.di@smr@@m%ﬁa&h Agylihe &&bﬁ&@s@r@&wgn slnsfanieh @naterol,

carmoterol, etamrﬁ“&'cé‘r%éﬂ Igrale ﬁ}&&%eé?lhé"m E‘?Ei‘%'ﬁ'ﬁnro?él'(%‘é{ ?Béﬁ%j(‘ﬂl ab%aarBE’rHB‘?.a‘?e 10

indacaterol or terbutaling and sat ereof, for example the xina oate

naphthalenecarbtRte) gl%’i"@@fﬁné{t@r&etﬁg %D?ﬁﬂ'ﬁ?écghﬂ’@r'f@b%ﬁ%’e”ﬁf%’al%ﬂ?aﬂﬁ?ﬂeéﬁ fRe
fumarate s&i0 of fdasinatibyrchrindone wndyedninglet teniiBPcadkinoreceptor agonists are

The chemical and physical stability and the pharmaceutical acceptability of the aerosol
formulations according to the invention may be determined by techniques well known to
those skilled in the art. Thus, for example, the chemical stability of the components may

25 be determined by HPLC assay, for example, after prolonged storage of the product.
Physical stability data may be gained from other conventional analytical techniques such
as, for example, by leak testing, by valve delivery assay (average shot weights per
actuation), by dose reproducibility assay (active ingredient per actuation) and spray
distribution analysis.

30
The stability of the suspension aerosol formulations according to the invention may be
measured by conventional techniques, for example, by measuring flocculation size
distribution using a back light scattering instrument or by measuring particle size
distribution by cascade impaction or by the "twin impinger" analytical process. As used

35  herein reference to the "twin impinger" assay means "Determination of the deposition of

the emitted dose in pressurised inhalations using apparatus A" as defined in British



long-acting 52-adrenoreceptor agonists, for example compounds which provide effective
bronchodilation for about 12 hours or longer. 15 Examples of 52-adrenoreceptor agonists may include
those descrNs@RMAIVHB2/066422A, W002/070490, W002/076933, WOO03/0RANEG2MBEGB/BF2539, WO
03/091204, W004/016578, W004/022547, WOO4/037§97, W004/037773, W004/037768,
W004/039762, W004/039766, W001/42193 and W003/042160. 20 Examples of [32-adrenoreceptor

ists include:_3-(4-{[64{(2R)-2-hydroxy-214-hyd -3-(h hyl)ph hyllami
egonits Includer (oAl aR) & by oy B R Pty ey ge e

3-(3-{[74{(2R)-2-hyshioatt<2fatthopd refxipel dagahiad Xormetétidis He rbg]edloylpted.  One method used to
25amino)heptyl]@spsepiebessarerUFRRBMINEHy reference to "fine particle fraction” which is the

4-{(1R)-2-[(6-{2- -dichl [ ino]-1-hyd 11-2- :
(hi/( droz(ym[((_:‘th{yl)%%(ﬁ{&lfow 9&9\%@ Pnzg;YQé?%(Xt]%%mgczft\é@ ?r?( }maam\}v%?]|mp|r>6emé(r¥eén¥m%er per actuation

4-{(1R)-2-[(6%44-SARGERSA SN IRENBRHH RERG BIH ATAHER IS B R e 5LyEteH Hop actuation
(hydroxymethy!) plippdihe 30IN-if@eimgdrmethdst [{dRiidledhgbvoxy-2-[[2-4-[[(2R)-2-hydroxy-2-
phenylethyllamino]phenyliethyliamino]ethyllphenyliforamide,
N_.2{214_(3_phen%¢)_l4_cg]n% 122 *F\%Péfpya%'ﬁq‘g |s%era]yllgltlitypé‘r2_@/p%rtgfé( yf)?_\(:\ﬁt_hhs\{gir{&)r%_%g)e/_\?a_pour
quinolinon-5-ypethylamine, an . '
5-[(R)-2-(2-{4-[4 RS &2 (R BRSYATH SRS PRy nA nRIR R Pty Biestify reRifdopigss bottle or
35hydroxy-ethyl|p8:tayatigxy ridtagesnolin -B«nngle aaichsailis these cflo B hdieef Ovield reapooptefity agonist
may be in the forgp gfqusal faeqri witha Ql%%ﬂ}ﬁ&ﬁkl&%@daﬁﬁe&%ﬁeaﬁ%%ﬁgﬂé@m gplphuric,
hydrochloric, furr}g\fg%nhgcég%%rz?ﬂqwg C r(%%r ex gr]%he %Lt- orin?{é"}/ r%ﬁb%-sngehthqlc weinnamic,
substituted Scinnamlcfnp enylace |c,suﬁp a_l?nlc,sy pﬁang |c,.nap?)t?1a eneacryﬁ%, senzoic, o'
4-methoxybenzoore flBerachRAbRIVEGFORP G0 dRAISEIFHECA 1 gas ety TR POt Tliergcarbon

polymers), which container is closed with a metering valve. The cap may be secured onto

15  the can via ultrasonic welding, screw fitting or crimping. MDIs taught herein may be
prepared by methods of the art (e.g. see Byron, above and W096/32099). Preferably the
canister is fitted with a cap assembly, wherein a drug-metering valve is situated in the

cap, and said cap is crimped in place.

20  The term "metered dose inhaler” or MDI means a unit comprising a can, a secured cap
covering the can and a formulation metering valve situated in the cap. MDI system
includes a suitable channelling device. Suitable channelling devices comprise for
example, a valve actuator and a cylindrical or cone-like passage through which
medicament may be delivered from the filled canister via the metering valve to the nose or

25 mouth of a patient such as a mouthpiece actuator.

In one embodiment of the invention the metallic internal surface of the can is coated with
a fluoropolymer, most preferably blended with a non-flucropoclymer. In another
embodiment of the invention the metallic internal surface of the can is coated with a

30 polymer blend of polytetrafluoroethylene (PTFE) and polyethersulfone (PES). In a further
embodiment of the invention the whole of the metallic internal surface of the can is coated
with a polymer blend of polytetraflucroethylene (PTFE) and polyethersulfone (PES).

The metering valves are designed to deliver a metered amount of the formulation per
35 actuation and incorporate a gasket to prevent leakage of propellant through the valve.

The gasket may comprise any suitable elastomeric material such as, for example, low



Suitable anti-inflammatory agents include corticosteroids. Examples of corticosteroids which may be
used in combination with the compounds of the invention are those oral and 10inhaled corticosteroids
and their provV@r2y5MIEIT have anti-inflammatory activity. Examples include@®ER20pr8aFIiZblone,
prednisolone, dexamethasone, fluticasone propionate,,
6a,9a-difluoro-113-hydroxy-16a-methyl-17a-[(4-methyl-1,3-thiazole-5-
carbonyl)oxy]-3-oxo-androsta-1,4-diene-173-carbothioic a%g -fluoromethyl ester, _

PSP R i P ol e e R
15173-carbothioksmtsiitdef| tdhrieatsethylye Subb¢flLaich senpr¢neoatEYitaie satifiei ats- IcoBwmercially
hydroxy-16a-metyiabieXem fammiRpicryE Ml kodrostheladrédonadldthd fenekeipricasidalois,

S(2'OXO'te”ahydr-‘%}TUéa&iasﬁlﬁ%o‘?sfb?cfso%%%o‘iif'sgéﬁ’é&]ffahwoi%/' L6 BBk 3s 05 3.2, 3.3-

tetramethycyclopropylcarbonyl)oxy-androsta-1,4-diene-17p-carbothioic acid Scyanomethyl ester and
6a,9a-difluofo-11Bdgetrtg -4 dakriregn pREyaise: ).

20methycyclopropylcarbonyl)oxy-3-oxo-androsta-1,4-diene-17p-carbothioic acid S- fluoromethyl ester,

beclomethasone,estars (for examnle the HoRIARIPDSE ISR 1R Ak IR RIRPalE &SR

budesonide, flunisolide, mometasone esters (for example mometasone furoate), triamcinolone

acetonide roﬂep%ﬁm@s,ci\e{iggahilagitaiga fygmﬁ?_ packages for storing and containing the MDls,
cyclohexylmethyiratisipis ($hepg- 1describediHyd bRy - PratemaNog-dfeH®-8530-8ibfh ) 1 Butbdtio it 2;
25propionate, RBB5206244,300d9%.Tahd 6 bmopsva esshoglineniocoriantteraids tehide, fiuicasone
propionate, 62, 9g:alifluara; dd3sDydliyil 62 BeitINbEel6b s Wlals 31

thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-17p-carbothioic acid Slﬁgbromethyl ester,
6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17p-car
bothioic acid S-fluemsniaths)| mitemnapaf@iditunedidds3ahy drestying V&d-knewy lBtnas- sHidedaR, 3,3-
tetramethycyclopieRrcarpriextiendaster kxdndiasierelfdyoss Ratbisjeamidife Graparangiv ester and
6a.9a-difluqio- 1142 MoKy AR3 MBI A BMGUIRRI AR AIRIYDOFYCR Gaoenidpsta-L 4-dien

e-170-carbothioic uoromethyl ester. In one’'embodiment the corticosteroid Is
6a,9a—difluoro-17’h-‘f{‘f— bulk manufacturing method for preparing suspension aerosol formulations a

furanylcarbonyl) meg+hg3vhlydroxgritGednatioyRB-elkoradrosta- b, Jodie rre- EfiBy ceatisdtioid BHacid

S-fluoromethy! egiffecuid® Feampirnel sadtisesteraidssnassinahidrtbnse fassihed dedi0Rg{088167,
W002/100879, WQ02/12265, WO02/12266, WQA0S/005451, WOD5/005452, \WO06/072599 and

f i : the | f Pi .
WO006/072600. Non-Steroida Cé%?ﬁqpsolﬁr%%s Lér\(?lng er%Iuco Hicoid agonism that nawa@aagssess%electlwty

for transre & ssitittier e iU HaReRsaR dStRISh A BE e ML AU MALTapPcRide those
covered in the fdalliowahof rebdrshedspatsion dpibkodiien therg phtemtseivg 200318 28275red #98/54 159,

W02004/00522%n\é/@%996@99@]rZanufacturing method for preparing solution aerosol formulations a
metering valve is crimped onto an aluminium can to form an empty canister. The liquefied
propellant together with the optional excipients and the dissolved medicament is pressure

25 filled through the charge vessel into a manufacturing vessel.

In an alternative process, an aliquot of the liquefied formulation is added to an open
canister under conditions which are sufficiently cold to ensure the formulation does not
vaporise, and then a metering valve crimped onto the canister.

30
Typically, in batches prepared for pharmaceutical use, each filled canister is check-
weighed, coded with a batch number and packed into a tray for storage before release

testing.

35 Capsules and cartridges for use in an inhaler or insufflator, of for example gelatine, may

be formulated containing a powder mix for inhalation of a compound of the invention and



W02004/018429, W02003/1 04195, W02003/082787,W02003/082280, W02003/059899,
W02003/101932, W02002/02565, W02001/16128, W02000/66590, W02003/086294,
W02004/02822 800/ 038%3/061651, W02003/08277, W02006/000401, W02806/6BBBIRSTHd
W02006/015870. 15Examples of anti-inflammatory agents include non-steroidal anti-inflammatory
drugs (NSAID's) Examples of NSAID's include sodium cromoglycate, nedocromil sodium,

phosphodiesterase (PDE) inhibitors (for example, theophylline, PDE4 inhibitors or mixed 20
PDE3/PDE4 inhiBittV8P'fe ARYHTE RE S B St LI o S8 e ulkdtie ARPEYIGHRE TR THEP 2 X3 ple,

montelukast), ilVge8emiilsitotaintigpt28egand Gtastate runibitond obEra@artegrmnphataigosittsand

adenosine recepiRERRHUSERIOTRANAGABINS LA CXABRIEYAFCNGSHIM PR AT RISV IOKIBE 2
antagonists (for exam Ieugpacﬁmokine%a%ptasg nists syc{p1 as a nQCRS antze%?en'sva%ﬁoruitnhibitoq of cytokine
ni

synthesis, or 5-li o@%é:ﬁase iNRIbitore. %éoﬁvg inducible ?ﬁtﬁ% oxide synthase RRBROH is

preferably fo? or&U8ATASYERion. Suitable iINOS inhibitors include those disclosed in W093/13055,
W098/30537, W002/50021, W095/34534 and W099/62875. Suitable CCR3 inhibitors include those

disclosed in WOOR{6688ribENASIRGi%AcaapRIREE IR IPsies discHRRed ichi¥y 90/ 460 341
or solvate thereof in the local compositions according to the invention depends on the
precise type of formulation to be prepared but will generally be within the range of from

10 0.001 to 10% by weight. Generally, for most types of preparations, the proportion used
will be within the range of from 0.005 to 1%, for example from 0.01 to 0.5%. However, in
powders for inhalation or insufflation the proportion used will normally be within the range
of from 0.1 to 5%.

15  Topical preparations may be administered by one or more applications per day to the
affected area; over skin areas occlusive dressings may advantageously be used.

Continuous or prolonged delivery may be achieved by an adhesive reservoir system.

Typically, a physician will determine the actual dosage which will be most suiiable for an
20 individual subject. The specific dose level and frequency of dosage for any particular
individual may be varied and will depend upon a variety of factors including the activity of
the specific compound employed, the metabolic stability and length of action of that
compound, the age, body weight, general health, sex, diet, mode and time of
administration, rate of excretion, drug combination, the severity of the particular condition,

25 and the individual undergoing therapy.

For oral administration to humans, the daily dosage level of the agent may be in single or

divided doses.

30  For systemic administration the daily dose as employed for adult human treatment will
range from 0.5-100mg/kg body weight, preferably 0.5-60mg/kg body weight, which may
be administered in 1 to 4 daily doses, for example, depending on the route of
administration and the condition of the patient. When the composition comprises dosage
units, each unit will preferably contain 5mg to 1g of active ingredient. The duration of

35 treatment will be dictated by the rate of response rather than by arbitrary numbers of

days.



30In one embodiment, the invention provides the use of the compounds of the invention in
combination with a phosphodiesterase 4 (PDE4) inhibitor, for example in the case of a formulation
adapted for WO aXI0H43RfRe PDE4-specific inhibitor may be any compound tRETIERGBUITIRihibit the
PDE4 enzyme or which is discovered to act as a PDE4 inhibitor, and which are only PDE4 inhibitors,
not compounds which inhibit other members 350f the PDE family, such as PDE3 and PDES5, as well as
PDE4. 37 Compounds include cis-4-cyano-4-(3-cyclopentyloxy-4-methoxyphenypcyclohexan-1-
carboxylic acid, 2-carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-
difluoromethoxyphersaneione ehihe prentigidresy-[a-ggraia-Le Jivgie| By ibieya cativitjsigation in
difluoromethoxypiassyryeiahgx@mit Pllobbhrathrr reosppeLgshis BisrdpeiEinaicdtEd: 5
(cyclopentyloxy)-4-methoxyphenyl]cyclohexane-1-carboxylic acid (also known as cilomilast) and its
salts, esters, pro- drugs or physical forms, which is described in U.S. patent 5,552,438 issued 03
September, 2906 MG PLABIEAE € Wﬂéﬁ%ﬁ?%%&@e%ea?gvﬁ%?ﬁﬁ%t@arﬁ“éijéwf iR iepy
reference. 100tHeadoepofindsmorioeRAWBLIIZoEBIEN-(3,5-dichloro-4-pyridiny1)-144-
fluorophenyOmethyl]-5-hydroxy-a-oxo-1H-indol-3-acetamide) from Elbion (Hofgen, N. et al. 15th
EFIC It SymD MR CASIRRRL Bs1 EUIIGI L9ORATTLRSS AR IRE0ES N oo
247584020-9); a 9-b enzy enine derivative nominated NCS-613 0-4418 from
Chiroscience anadgﬁ’ﬂétr‘mﬁ%lgh@ L ERY5a e IR EPBBRAE 8 H?E’(?Pil?@r’(’(lﬁ@& fosnl2igh 8
(PD-168787Yy andpaittidatcattaridtrationa Indurtudiexbtdiveritzativecdispbosdsl df yh yovartiehakikdén
W099/16766; K-gfiimrdewaaiiaidkadMinlst29da from Napp (Landells, L.J. et al. Eur Resp J [Annu
Cong Eur Resp Soc (Sept 19- 23, Geneva) 1998] 1998, 12 (Suppl. 28): Abst P2393); roflumilast (CAS
reference No 162401-32-3) and a pthala2|noned(W099/47505 the disclosure of which is hereby 20
incorporated by %@H@@fﬁ%ﬁ@ﬁbﬁﬂ?&%ﬁ@ mdations-according to the invention may be used
(-)-p-R4aR*,10b 8 pOrbiisiopn- ¥t ity 4O breexanydrotBe mbérapepR- ayetity) benecofk, 6fmaphthyridin-
611]-N,N- diigopr@iay&laﬁaaamgd@fw@imé‘a@M@gfnﬁaﬁ@P@Eﬂéﬁﬁﬂaiyoarvmiqrhaaﬁoheesm.ma@ared and
published on by gxer&uldenutlréogv AI ana; abof¥II|n8 E ggy% ment Qg %n |raI Prodesfarma;
VM554/UMS65 ffom Vernals ‘?’eMO anabe ?al 38 armagof'%exp Ther,1998,
284(1): 162), an@@%ﬁe'@@rﬁ@”@ofﬁﬁﬁmy e "dlﬁ‘!ﬂt@é@é?ﬁ?ﬂﬁé PRiBHMNEY iPrerTRRRsPRARRItent
application W0044d2ai1s? SafftmeQie ragentstdud/ R4456 873 (&3laxavicaiouprltaimise MAe4fbP3998
(Glaxo Group Ltd). 3 EXAmnlesQh ol ergic:aat s A6 AR RRMBRYAGS SRRIRE! AS

antagonists at the muscarinic receptors, in particular those co é)ounds which are antaﬁlonlsts of the

M1 or M3 rgeeptg‘fg’edli'ﬁ?%ﬁtei‘g‘&ﬂﬁ"gfgaﬂ??h TRTRIPS & SAPRGY G QL L5 e Y PR I 8% the
M1/M2/M3 receptorsoRxethpiathecerapisatid stvacratnistrdoioexAapehAelioadnéldeaB5igrtitropium

(for example, asitagrramidagtmiSud2254- %ﬁ‘éeeﬁ@.lswadﬁr H@\rmra.e Atrmn&}gmgaﬂimchor

example’ as the %gomlde g?sagnls 6a_r715an ?n?c tIOtrO suc gg 3%83% ot| e ar?éﬂ P%]rlc.'!\e CAS
136310-93-5, so? un er piriva). Asoo terest are revatr or exam jle, as the

hydrobromide, C?i\‘Sh?@Z@B% @‘B)eﬁ}?ﬁq_'ﬁ\%‘tﬁﬁ%'@vﬁi@ﬁqseﬂ?gm&%%&ﬁr?Wétﬁ‘f?@ﬂimeEU%iﬂplary
compounds2for crat@oimimstidtite imekntienpitgettepindl{fer BxadrmiercChBr287@ Vst ladd/adaaifenacin (for

example, CAS 5A3309%94: 4n@bCADE3INBNET b he-hidsehramide sold under the name
Enablex), oxybutynin (for example, CAS 5633-20-5, sold under the name Ditropan), terodiline (for

example, CAS 15793-40-5), tolterodine (for example, CAS 124937-51-5, or CAS 124937- 52-6 for the
tartrate, sold undeterRinhegieemetfol)e JRISAIGM FRSPBRAFHF CORPIRRIIPN® PREWIISINISCPE 095M5D-0, sold
under the name @parthecapeuti; sgsisum chloride (for example, 10CAS 10405-02-4) and solifenacin (for
example, CAS 242478-37-1, or CAS 242478-38-2,

It will be clear to a person skilled in the art that, where appropriate, the other therapeutic

ingredient(s) may be used in the form of salts, for example as alkali metal or amine salts

or as acid addition salts, or prodrugs, or as esters, for example lower alkyl esters, or as

solvates, for example hydrates, to optimise the activity and/or stability and/or physical

35 characteristics, such as solubility, of the therapeutic ingredient. It will be clear also that,

where appropriate, the therapeutic ingredients may be used in optically pure form.



or the succinate also known as YM-905 and sold under the name Vesicare). Additional compounds are
disclosed in WO 2005/037280, WO 2005/046586 and WO 2005/104745, incorporated herein by
reference. TWO pvegent3ed mbinations include, but 15are not limited to: PCT/EP2007/055724
(3-endo)-3-(2,2-di-2-thienylethenyl)-8,8-dimethy1-8-%§oniabicyclo[3.2.1]octane iodide;
(3-endo)-3-(2-cyano-2,2-diphenylethyl y8,8-dimethy1-8-azoniabicyclo[3.2.1]octane bromide;
4-[hydroxy(diphenyl)methy1]-1-(2-[(phenylmethypoxylethyll-1-azoniabicyclo[2.2.2]octane 20bromide;
and (1R,5S)-3-(2-cyano-2,2-diphenylethyl)-8-methy1-8-{2-[(phenylmethyl)oxy]ethyl)-8-
azoniabicyclo[3.In ohectanbedimeniides invertichenegtivtrsks arghmaigelins feolodsnsensponadief formula
(XXX), which arendisetrsed ishehblvigaia)ipmigatisptobaddiif981: ---, R31(XXX) R32 in which the
preferred orientation of the alkyl chain attached to the tropane ring is endo; 1R31 and R32 are,
independently, selected from the group consisting of straight or branched 30chain lower alkyl groups
having prefetabl§*RBRies &5 BB EARIIE, A90BIBEIRAIGD TRE R (o A5 BPEEBinCatBms,
cycloalkyl-alkyl Ringiagefisiiomée 30cHa58 ARG HomaS, tBiIANGIN i VAs Rhe nybartRN v sbstituted

with an alkyl group pavinlgt.not ine cess ok4 carbon atams nd Qhengl %ubstitutep with an alkoxy
. lr?eena lomer such as the ~<-éna |omei, ormoterol e% S the racem eouha F’lm e .
group having not il excess of 4 carbon atoms; X représents an anion associated with't egposmve

charge of the N 4@SHATERMATaFU5E R IS nBTRIRRE 8 loriRRATBIUMIde, Bl sutpimOe8hzene
sulfonate, and tcitaeteeos ulfanatesrahcleiimuytda, exantmpézol, flerobuterol, reproterol, bambuterol,

(3-endo)-3-g. 2-fiagctnrayipthabyhin Srimaiy hdRzonRiabiehprl3m Linaae RIamsy-2-
naphthalenecarboxylate) salt of salmeterol, the sulphate salt or free base of salbutamol

or the fumarate salt of formoterol. In one embodiment, the B,-adrenoreceptor agonists are
long-acting B,-adrenoreceptor agonists, for example compounds which provide effective

bronchodilation for about 12 hours or longer.

15
Examples of B, -adrenoreceptor agonists may include those described in WO02/066422A,
WO02/070490, WO02/076933, WO03/024439, WOO03/072539, WO 03/091204,
WO004/016578, WO04/022547, WOO04/037807, WOO04/037773, WOQ04/037768,
WQ004/039762, W0O04/039766, W001/42193 and WO003/042160.

20

Examples of B,-adrenoreceptor agonists include:
3-(4-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)
hexylloxy}butyl)benzenesulfonamide;
3-(3-{[7-({(2R)-2-hydroxy-2-[4-hydroxy-3-hydroxymethyl)phenyl]ethyi}-

25  amino)heptyl]oxy}propyl)benzenesulfonamide;
4-{(1R)-2-[(6-{2-[(2,6-dichlorobenzyl)}oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenal;
4-{(1R)-2-[(6-{4-[3-(cyclopentylsulfonyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol;

30  N-[2-hydroxyl-5-[(1R)-1-hydroxy-2-[[2-4-[[(2R)-2-hydroxy-2-
phenylethyl]lamino]phenyl]ethylJamino]ethyl]phenyl]foramide,
N-2{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl}-2-hydroxy-2-(8-hydroxy-2(1 H)-
quinolinon-5-yl)ethylamine, and
5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-ethylamino)-1-

35  hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one, and salts thereof.



(3-endo)-3-(2,2-diphenyletheny1)-8,8-dimethy1-8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-(2,2-diphenyletheny1)-8,8-dimethy1-8-azoniabicyclo[3.2.1]octane 4-
10methylbeW/2aeilidite; PCT/EP2007/055724
(3-endo)-8,8-dimethy1-312-pheny1-2-(2-thienynetheny]-8-azoniabicyclo[3.2.1]octane bromide; and/or
(3-endo)-8,8-dimethy1-342-pheny1-2-(2-pyridinyl)etheny1]-8-azoniabicyclo[3.2.1]octane bromide. 15
Further anticholinergic agents include compounds of formula (XXXI) or (XXXII), which are disclosed in
US patent application 60/511009: 20 wherein: the H atom indicated is in the exo position; R41 r<
represents an arlioh #sagcsanseconter trrgqistitivechze g ofttbiefNmatarh; R48l nfayried bwithis ot limited

to chloride, bronpriganigside:asyifateepapéengiguideraia andiolyepruibs iRRedR o4 2rangriR43 are

independently s e isting of I d wer roups
(having preferab‘?ﬁ?r%”%fﬁigﬂé‘%aﬁéﬁﬁ%ﬁaﬂégﬁﬁjﬁf&ﬁgr %if S A )

cycloalkyl-alkyl (HAAACHoTRIEaMF LS rbor G, hé 0alREPPANARAGARBHT 5 89620 rbon atoms)
and N or 0 as thé-meterodenmgidCheterdegchdkycidkyidherohegfrmmng torhenyidianiatoitis) and N or 0
as the heteroatom, aryl, optionally substituted aryl, heteroaryl, and optionally substituted heteroaryl;

omemneie B GE SRAR aRe  , y
heteroaryl, (C1-®B'RIER a??l“i@y @6‘351?{9?4%‘[@/#3'&% CerpoBRsas "@r‘f?"@iﬁlfo”@ﬁ thege-pral and
-0H20(CO)RA6, 00RO RICHIRINGHB , ar@ HifRN (RAT.HO MRB h=BOa MR (REBY activity.
Examples include methyl prednisolone, prednisolone, dexamethasone, fluticasone
propionate, 6o,9a-difluoro-11p-hydroxy-16a-methyl-17a-[(4-methyl-1,3-thiazole-5-
carbonyl)oxy]-3-oxo-androsta-1,4-diene-17B-carbothioic acid S-fluoromethyl ester, 6a,9a-
difluoro-17 a-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-

15 17B-carbothioic acid S-fluoromethyl ester (fluticasone furoate), 6a,9a-difluoro-11p-
hydroxy-16a-methyl-3-oxo-17a-propionyloxy- androsta-1,4-diene-173-carbothioic acid S-
(2-oxo-tetrahydro-furan-3S-yl) ester, 6a,9a-difluoro-11p-hydroxy-16a-methyl-3-ox0-17a-
(2,2,3,3- tetramethycyclopropylcarbonyl)oxy-androsta-1,4-diene-17 p-carbothioic acid S-
cyanomethyl ester and 6a,9a-difluoro-11p-hydroxy-16o-methyl-17a-(1-

20  methycyclopropylcarbonyl)oxy-3-oxo-androsta-1,4-diene-173-carbothioic acid S-
fluoromethyl ester, beclomethasone esters (for example the 17-propionate ester or the
17,21-dipropionate ester), budesonide, flunisolide, mometasone esters (for example
mometasone furoate), triamcinolone acetonide, rofleponide, ciclesonide (16a,17-[[(R)-
cyclohexylmethylene]bis(oxy)]-118,21-dihydroxy-pregna-1,4-diene-3,20-dione), butixocort

25  propionate, RPR-106541, and ST-126. In one embodiment corticosteroids include
fluticasone propionate, 6a,9a-difluoro-11p-hydroxy-16a-methyl-17a-[(4-methyl-1,3-
thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-17p-carbothioic acid S-fluoromethyl
ester, 6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-
androsta-1,4-diene-173-carbothioic acid S-fluoromethyl ester, 6a,9a-difluoro-11p-hydroxy-

30  16a-methyl-3-0x0-170-(2,2,3,3- tetramethycyclopropylcarbonyl)oxy-androsta-1,4-diene-
17B-carbothioic acid S-cyanomethyl ester and 6a,9a-difluoro-11p-hydroxy-16a-methyl-
17a-(1-methycyclopropylcarbonyl)oxy-3-oxo-androsta-1,4-diene-173-carbothioic acid S-
fluoromethyl ester. In one embodiment the corticosteroid is 6a,9a-difluoro-17a-[(2-
furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17p-carbothioic

35 acid S-fluoromethyl ester.



5CON(R47)(R48),-CH2N(R45)C0(R46),-CH2N(R48)502(R46),-CH2N(R45)CO2(R45),-
CH2N(R48)CONH(RA47); R45 is selected from the group consisting of (C1-C6)alkyl,
(01-C6)alkynOR@12¥dy2loalkyl, (C1-C6)alkyl(C3-C2)heterocycloalkyl, (Ci-GEYREDRMMAASS724
(C1-Cé6)alkyl-heteroaryl; R4 is selected from the grouggconsisting of (C1-C6)alkyl, (C3-C12)cycloalkyl,
(03- 1002)heterocycloalkyl, (C1-06)alkyl(C3-012)cycloalkyl, (C1-C6)alkyl(C3-C2)heterocycloalkyl, aryl,
heteroaryl, (C1-C6)alkyl-aryl, (C1-C6)alkyl-heteroaryl; R47 and R48 are, independently, selected from
the group consisting of H, (C1-06)alkyl, (03- Cl2)cycloalkyl, (C3-02)heterocycloalkyl,
(01-06)alkyl(C3-612ymjesoatky|cOERBYAlis/| (CRY Cintiede robperalgac eI CH) aP)Be fd.
(C1-C6)alkyl-hetaroagmiodszhidingydorazassple: w002/12266, WO05/005451,  WO05/005452,
15(endo)-3-(2-mathexy 28R R 7R s thyl)-8,8-dimethyl-8-azonia- bicyclo[3.2.1]octane iodide;
3-((endo)-8-methy1-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-propionitrile;
(endo)-8-me?hyl-3-(2,2,2-triphenyl-ethyl)-8-aza—bicyclo[3.2.1]octane;
3-((endo)-8-mettNdrestereidel opoio B4 ferirg-giip & atidgifith eagmhiprohidmagnipessess selectivity for
(203C;(()end(o)'8'm@éhyr:bﬁeaa@nbW'Qﬁn?alﬂﬁﬁ&)&bzu%ﬂiﬁbﬁfﬁg'ﬁﬁﬁ[ﬂipmco@ﬁiﬁhation therapy
endo)-3-(2-cyano-2.2-diphenyl-ethvl)-8,3-di -8-azania-pi 3.2.% e jodide: .
(endo)-3-(2-cyaﬂ§9§?§e-§%?%gnxi)-%t%}él "Sg"%u?nag{’gml%g@ﬁf‘gcﬁuggfé@[saép?ljgg{’ggeaﬁéig%?é“s
3-((endo)-8-metP(§//PéQ£l§/§ cldf® &ﬁéf’é‘tl‘é?y}’)’-%?@éfﬂ%%%%Wgﬁ%‘l’f%,17v W02004/018429,
N-benzy1-3H(endt§)280/1¢H {35 8-azaWie3@I8[@27 8o ct-3-yW¥ P 2003d1pPRAM |- propiPRUGRNSS899,
ZS(endf)é3£§2(-(ca«m@mﬂo2gazdiW@mzﬁﬁadbﬁvadﬁmwmlz&ammmg?o[magzmide; 1
-benzy1-3-[3-((e -2 -8-a2a5 -propylls ,
-ethy1-343-((endo)- Ogﬁ@t%é?lxégvzgég??z/sc%%g%%]%%%%@%%é@%ﬁgmﬁﬁtpy ubPéEZ(?OO%QS
N43-((endo)-S-MWQQQéQm%IO[S.2.1Ioct-3-y1)-2,2-diphenyl-propylFacetamide;
30N-[3-((endo)-8-methy1-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-propylkbenzamide;

3-((endo)-8tetipyhnihREaRIGHEIAIRAMRST 3aydare, #ilidBi GBRARB A PERRIPRMNMIBatory drugs
(endo)-3-(2-cya Q%A?P-d'-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia—bicyclo[3.2.1]octane iodide;
N43-((endo)-8-methyI-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-propyg- 35benzenesulfonamide;
[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-propyll-urea;

Examples of NSAID's include sodium cromoglycate, nedocromil sodium,

phosphodiesterase (PDE) inhibitors (for example, theophylline, PDE4 inhibitors or mixed
20 PDE3/PDEA4 inhibitors), leukotriene antagonists, inhibitors of leukotriene synthesis (for
example, montelukast), INOS inhibitors, tryptase and elastase inhibitors, beta-2 integrin
antagonists and adenosine receptor agonists or antagonists (for example, adenosine 2a
agonists), cytokine antagonists (for example, chemokine antagonists, such as a CCR3
antagonist) or inhibitors of cytokine synthesis, or 5-lipoxygenase inhibitors. An iNOS
25 (inducible nitric oxide synthase inhibitor) is preferably for oral administration. Suitable
iINOS inhibitors include those disclosed in WQ93/13055, W098/30537, W002/50021,
W095/34534 and WO099/62875. Suitable CCR3 inhibitors include those disclosed in
W002/26722. Adenosine 2a agonists include those discussed in WO05/116037.

30 In one embodiment, the invention provides the use of the compounds of the invention in
combination with a phosphodiesterase 4 (PDE4) inhibitor, for example in the case of a
formulation adapted for inhalation. The PDE4-specific inhibitor may be any compound
that is known to inhibit the PDE4 enzyme or which is discovered to act as a PDE4
inhibitor, and which are only PDE4 inhibitors, not compounds which inhibit other members

35 ofthe PDE family, such as PDE3 and PDES5, as well as PDE4.



41 N[3-((endo0)-8-methy1-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-propyl]- methanesulfonamide;
and/or

(endo)-3-{2 ¥ @ixeny433-[(1-phenyl-methanoyl)-aminc]-propyll-8,8-dimethP/ERYWEMEY2H0[3.2. 1]oct
ane bromide. 5 Further compounds include: 37
(endo)-3-(2-methoxy-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia- bicyclo[3.2.11octane iodide;
(endo)-3-(2-cyano-2,2-diphenykethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane iodide;
10(endo)-3-(2-cy2i 2398 RTINS thit)-5 Ykt 8RB LBt 2P I fo¥HEBrRIATde
(endo)-3-(2-carbeamoyili2, 2-diphergldethyl)-8, 8-2iratdnaiRazbnyariidySlol@Ionidodtasteoieide ;
(endo)-3-(2-cyangmbrritupinenyBeytietbyi8 . 8rdimaibyl Sz epirciqud iR cbipsiansjoside; and/or
15(endo)-3-{2,2-dipheny1-3-[(1-phenyl-methanoyl)-aminel-propyl}-8 8 dimethyl-8;azonia; .-
bicyclo[3.2.1 octé’h%o ornc?%?gé. 53@%’\{%@ o gﬁﬁh(%@'tamﬂrﬂ%s alsgé;ni 8??5?1 tcl)sas%iﬁ-‘}ecggrfﬁc?r [gntagonists)

include any Bne GYFRBFENYPME DRTSORESMESYINSIENG bRATRANIER irtfidit HflPace[181E) afd are safe
for 20human useilénniitst)caver it calzn tatposi sie;dnglside plesiatii@sof Wiivhnslaeamiesd in U.S.

ethylenediaminesagid ako/lamisaasiir Bpt A eTodbyiapdRa: M HRTUBRp6IREASHRBI0s s
chlorpheniramine, Secondag%weration %ﬂ@gro ists, which are non-sedating, include loratidine,
S i

. ‘e INCQrpor: herein in eference. . .. )
desloratidine, terafrenacﬂﬁe, astemizole, acri asﬁne, azelastine, levocetirizine fexofenadine and

cetirizine. 25 Examples of anti-histamines include loratidine, desloratidine, fexofenadine, cetirizine,
levocabastitte, ofetpetadinepgpolsdanoximndiepinasiibel 2224table (N4 3tigtmistspyrid ingi, 1vidthout
:imitati?_n_, _ameleﬂmﬁtlja&ahe%ﬁﬁﬁneiﬁm%-Wmsxéw_@m@%@ﬁeyﬁ%ﬂﬁ,Ehlf_@mm@aér@rm?et_Cetirizine,
ety W G DR T N R T R
efletirizine, fexoféffagnfe, Ndrady2iO2R&Abtifendbrarddissiney Rt an@CMnAREstiNe SRt} uitazine,
mianserin, nobeSFRVMEcziBefroar asieiizole alapstading:Muigm astbeyrdeinzspna B®Emethazine,
terfenadine; 4ripGleRRAMIRRLAEMSLaiNg &i{PELIE8 e A tiprpliding, Pefticulariyeretiiginr:
levocetirizine, eflirizing and IeXPTeNagne: AADSH RBBINAYEE Koas from Kyowa Hakko; V-

11294A from Napp (Landells, L.J. et al. Eur Resp J [Annu Cong Eur Resp Soc (Sept 19-

23, Geneva) 1998] 1998, 12 (Suppl. 28): Abst P2393); roflumilast (CAS reference No

162401-32-3) and a pthalazinone (WQ099/47505, the disclosure of which is hereby

20 incorporated by reference) from Byk-Gulden; Pumafentrine, (-)-p-[(4aR*,10bS*)-9-ethoxy-

1,2,3,4,4a,10b-hexahydro-8-methoxy-2-methylbenzo[c][1,6]naphthyridin-6-yl]-N,N-

diisopropylbenzamide which is a mixed PDE3/PDE4 inhibitor which has been prepared

and published on by Byk-Gulden, now Altana; arofylline under development by Almirall-

Prodesfarma; VM554/UM565 from Vernalis; or T-440 (Tanabe Seiyaku; Fuji, K. et al. J

25  Pharmacol Exp Ther,1998, 284(1): 162), and T2585.

Further compounds are disclosed in the published international patent application
WO004/024728 (Glaxo Group Ltd), WO04/056823 (Glaxo Group Ltd) and W004/103998
(Glaxo Group Ltd).
30
Examples of anticholinergic agents are those compounds that act as antagonists at the
muscarinic receptors, in particular those compounds which are antagonists of the M, or
Mj receptors, dual antagonists of the M,/M3 or M,/M3, receptors or pan-antagonists of the
M:/Mo/M; receptors. Exemplary compounds for administration via inhalation include
35 ipratropium (for example, as the bromide, CAS 22254-24-6, sold under the name
Atrovent), oxitropium (for example, as the bromide, CAS 30286-75-0) and tiotropium (for



42 interest is a combination comprising a compound of formula (1), or a pharmaceutically acceptable
salt thereof together with an H3 antagonist (and/or inverse agonist). Suitable H3 antagonists include,
for exampleM38e76d#3pounds disclosed in W02004/035556 and in W0200B/J4ERRD87/05t7@+ histamine
receptor antagonists which may be used in 5 combingtjon with the compounds of the present invention
include antagonists (and/or inverse agonists) of the H4 receptor, for example, the compounds
disclosed in Jablonowski et al., J. Med. Chem. 46:3957-3960 (2003). In a further embaodiment, the
invention provid &3 BSmBin ol W8Itk ridiy BEIMSSthSYP (BPARIIA N 8PS piRdAhcAtR Sy
acceptable salt tinarest aoryestyatropath dod axarpplgHSs diredydrolsomioe Xahep?e2580 98l ant/ HSSantagonists

include 4‘[(4‘Ch|QMPQWW@MS&(HZ/%@M{%. Exemplary compounds for oral administration
(3-(exahydro-Yeiagenipet IproRUI BB MR 2 ARl CKYIEI b 2L pneleginone ora

2¢
pharmaceutically accep ag & <alt thereof as ed in priority application GB060/839.8. 15The

invention thus prodABRSOfa FufthEr BSBRR0 4 clomiBm BYSRPEIRS SR WIS IS ATeE SFRiSRvention
together with a RiB4tyninikiitorexBEn®lmVend G itiis-previdesdan théurtner Bdpeet)aterodiloméoon
comprising a conapiél ehthesnyentien {Q@eshRe WEheRadhBdoNEOTePsteH 20N SAS2{p4dw-invention
thus provides, in 3 RAPRLIsRSEE rCMAINAION SBRNSIN A SRMARKBAALine, yenigngoether with
a corticosteroid. e Inventionh thus rovu?es, in a furtier aspect, a combination comprising a

compound of 25 SR b iR hith B8RS RBASSRIPSHal@IRIYG dTieridphEch kTR thus
provides, in@ fuitiASr HE08612-d )comhsnlifnanirc (fonerisingea CARRERATE-BT theirGA R R4TE_RHEr with an

anticholinergic. 3P HagiRVARCAEKIHRFAYIRE oS arfdEhIeUARRARE M NEIRAHAN comprising a
compound of the invention together with an antihistamine. The invention thus provides, in a further

aspect, a combination comprising a compound of the invention together with an H1 antagonist 43 The
invention thus prifAliesalifmerules f&pdisciesed ibiitidCeEA38inl @ cORYRAGRBCoRTHE R ention
together with an 2003493 7as5iag@nistated htreimbe ntferethels Phevpdssnircanfbirthtemaspeaie abcombination
comprising g coponehabathe invention together with a PDE4 inhibitor and a 132-adrenoreceptor

vention togethar MTE A GHRHBTIEI e A L 8 ot e o TR R etemed to above
may Convenientbﬁ%@ﬁpégéﬁ-@@rfg-rZ@S@'qheﬂyleww@fdimethyl-8—azoniabicyclo[3.2.1]octane
bromide;
4-Thydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxy]ethyl}-1-azoniabicyclo[2.2.2]octane
20  bromide; and
(1R,58)-3-(2-cyano-2,2-diphenylethyl)-8-methyl-8-{2-[(phenylmethyl)oxy]ethyl}-8-

azoniabicyclo[3.2.1]octane bromide.

Other anticholinergic agents include compounds of formula (XXX), which are disclosed in
25 US patent application 60/487981:

/ —
\N+ X

H (XXX)

31
~ _R

R32

in which the preferred orientation of the alkyl chain attached to the tropane ring is endo;
R* and R* are, independently, selected from the group consisting of straight or branched
30  chain lower alkyl groups having preferably from 1 to 6 carbon atoms, cycloalkyl groups

having from 5 to 6 carbon atoms, cycloalkyl-alkyl having from 6 to 10 carbon atoms, 2-



a pharmaceutical composition and thus pharmaceutical compositions comprising a combination as
defined above together with a pharmaceutically acceptable diluent or carrier represent a further aspect
of the invenWesh 2aGMHESATdividual compounds of such combinations may beP&drERAstead7eiher
sequentially or simultaneously in separate or combined pharmaceutical compositions. In one
embodiment, the individual compounds may be administered simultaneously in a combined
pharmaceutical composition. Appropriate doses of known therapeutic agents will be readil

appreciated by tHEW skifgiHy A PEEMYHR RS IIRTONYHAR PRO\AERE RRVPAh & s8R eTd
pharmaceutical cerppositions @omphigisigsabstivtbthaitb reofakeonmgioumbayingedhie stiorssorfether with
another therapeudfigalyaphive agent. 25The invention thus provides, in a further aspect, a
pharmaceutical compaosition_comprisin ombination of mpound e inyention tpgether with a
POE o T Teeh o B OGEL I hRbr g v il K AN B
comprising & coRBitatRsh_ A% SRIAEc fatigRHEAR RARFEM B RAR IS 2 I otk r agonist.
30 The inventionridlugngrdwvideanpiea further aspect, a pharmaceutical composition comprising a
comboilnatipn O; 3(31@%})%@,[205itbﬁh'i@Hﬁ&ﬂ@ﬁ&tpﬂ@@ﬁ{emg@%f&ﬁ%%%[@i.d.-1]oaibﬁgi_ﬂ?@]ﬂyé’,nfthus
provides, in a further pharmaceut; OMpOosIion compri a.combinatjon of a
Compound of thd TSRS G B b%%égr'Tﬁ%ﬁysﬁtgé%?c?ﬁg@ﬁ%&%ﬁﬁf?@fﬂ}ﬁ?@ia?/ention thus
provides, in a fufth@igeét2-4iphrimsicaniic-ginabystisrrriahpAsiAg-dledamsifation of a compound
of the inveniion togteittenreitesationatécholinergic. 5The invention thus provides, in a further aspect, a

pharmaceutical pompesiigniFRMAERGRAARBNALRN eheHABRoMISHRIABIRVERIAR together with an

antihistamine. Tgre [i]qge_ngﬁ%? Fhus provides, in a further aspect, a pharmaceutical composition
comprising a combMation or a compound of the invention together with an H1 antagonist. 10 The

invention thus pféAaéy;d8dingthdrddmeenyhpRayridedinitenditmzositkipyespridastaiecombination of
a compound of thermsention together with an Hi /H3 antagonist. The invention thus provides, in a
further aspggt, a pharmaceutical composition comprising 15a combination of a compound of the

invention togethgr with a PDE4 inhibitor and a P2- adrenoreF%Ptor a

njst.
urther anticholinergic agents include compounds of formula g(XI or (XXXII}, which are

disclosed in US patent application 60/511009;

/ N /
H (XXX1) —H (XXXII)
R43 R43
s R*® RY R*?

the H atom indicated is in the exo position;

4 4
\N+ R

4

R
20

wherein:

R*"" represents an anion associated with the positive charge of the N atom; R*'* may be

but is not limited to chloride, bromide, iodide, sulfate, benzene sulfonate and toluene
25  sulfonate;

R* and R*® are independently selected from the group consisting of straight or branched

chain lower alkyl groups (having preferably from 1 to 6 carbon atoms), cycloalkyl groups

(having from 5 to 6 carbon atoms), cycloalkyl-alkyl (having from 6 to 10 carbon atoms),

heterocycloalkyl (having from 5 to 6 carbon atoms) and N or O as the heteroatom,
30 heterocycloalkyl-alkyl (having from 6 to 10 carbon atoms) and N or O as the heteroatom,

aryl, optionally substituted aryl, heteroaryl, and optionally substituted heteroaryl;



The invention thus provides, in a further aspect, a pharmaceutical composition comprising a
combination of a compound of the invention together with an anticholinergic and a POE-204 inhibitor.
The compod2W7thdddention may be prepared by the processes descriBSTFHN7/0557M process
according to the invention for the preparation of compgyinds of formula (I) 25comprises reaction of an
amine of formula (II) )<CF OH HN,, wherein R1, X and n are as defined above for compounds of

formula (1), 45 with a com of fo mula (1) 5wh rein d asd flned a for
compounds of for ul (ﬁ?l 8 |s Th orln%rourp h)(/38P8 nQNﬂBr%CYQ?)@ %rl f@?? rX§§/ be carried

out in a conventionheErgaxseaivlvent: fﬁﬁ)@kﬂ(ﬁp@tmwwau@n%?ﬁ%%@smtﬁéoﬁvﬁob&sb, for
example potassidiy, ¢rtbasie (CLeHasinagmioecpyndineteosiisoprPyletndaifineHjoneN,
embodiment, the égactlgn @ é@@d outda @e pregqipgg of @ﬁ@&p@gg@thgdangge,\fﬂzqgg ctlon may be

carried out at a tem turg of frgm - ture. Alternatively,
when Y is h rggcfron ﬁ'é{i}\lﬁ% 889f§d 0ut H&%‘&\%R i&hal org%'ijﬁ@ '?LS)%8F\§%n t, for example

dlmethylformam|@ézNﬁh)§3@M§,@1d€ of a coupling agent such as those described in Tetrahedron 2005,
61, 10827, for eximpleRctddazaberzpsipzohdisyid-oNONCKaIHtetranauyioraniytytioalkyl,

hexafluorophospaaat@ @@Té’}caﬁﬂgtdé&?éga&?f %@E@JI’QW)(@@SQQI‘ gé@pcgrrg)lpylethylamlne In one

embodiment, the_reaction Is carrie sence of ||soprop§/ lethylamine. The reaction may be
5

carried out at atgmﬁé%lﬁﬁf%dé@af WSH{O‘in@QSSi'B@@ (for e i& st ol érature. Compounds of
formula (1) 0her€ihRéreeyniealsyltshyietypCrielvytliathyl (. Z-flatytiCtngt) hetgrdeegaipdred by
reaction of a corappuReRIIMEILEHiyl-aryl, (Ci-Ce)alkyl-heteroaryl;
R* and R*® are, independently, selected from the group consisting of H, (C4-Ce)alkyl, (Cs-
Ci2)eycloalkyl, (Cs-Cr)heterocycloalkyl, (C4-Cglalkyl(C3-Cp)cycloalkyl, (Cq-Ce)alkyl(Cs-
Cy)heterocycloalkyl, (C4-Ce)alkyl-aryl, and (C4-Cg)alkyl-heteroaryl, including, for example:

15 (endo)-3-(2-methoxy-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide;
3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionitrile;
(endo)-8-methyl-3-(2,2,2-triphenyl-ethyl)-8-aza-bicyclo[3.2.1]octane;
3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionamide;

20  3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionic acid;
(endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane iodide;
(endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane bromide;
3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propan-1-ol;
N-benzyl-3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionamide;

25  (endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide; '
1-benzyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;
1-ethyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;
N-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-acetamide;

30  N-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-benzamide;
3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-di-thiophen-2-yl-propionitrile;
(endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide;

N-[3-((end0)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyi]-

35  benzenesulfonamide;

[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;



46 with ammonia, methylamine, ethylamine or 2-fluoroethylamine (which can be generated from the
hydrochloride salt and triethylamine) as appropriate. The reaction may be carried out in a conventional
organic solW¥Ex 2007/é&48&ple acetonitrile or tetrahydrofuran, and at a tempeRtlifeP3dF7 P 720C to
100C, for example at room temperature. In a further gmbodiment, a compound of formula (1) wherein
R'is hydrogen may be prepared by hydrogenating a compound of formula (XXVI) (XXVI) over 10%
palladium on carbon, A compound of formula &XXVI%)ma be prepared by treating a compound of
formula (IV) as dboveeUith BRI AR PR A %'?f;é%zbzgdé‘%{}?[gapé?ﬁm'dioxane at room
temperature. 15megengsuopamidenspdand of formula (11) wherein R1 is hydrogen may be prepared by

reacting a companae)at fmpraigretyi)3 (Vi sanhensimaoandnidie s iefiBeshrbgye-tebeampounds of
formula (1), with Bﬁ.%gmg%uﬂgc%gogmmge(w) CF3 H2N1NH, OH 47 or alternatively with a compound of
formula (Xlxg H2171 '

Further compounds include:
(endo)-3-(2-methoxy-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide;
(endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2. 1]octane iodide;

10  (endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane bromide;
(endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide;
(endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyi-8-azonia-bicyclo[3.2.1]octane
iodide; and/or

15  (endo)-3-{2,2-diphenyl-3-[(1-phenyl-methanoyl)-amino]-propyl}-8,8-dimethyl-8-azonia-

-bicyclo[3.2.1]octane bromide.

Examples of antihistamines (also referred to as H1-receptor antagonists) include any one
or more of the numerous antagonists known which inhibit H1-receptors, and are safe for
20 human use. First generation antagonists, include derivatives of ethanolamines,
ethylenediamines, and alkylamines, such as diphenylhydramine, pyrilamine, clemastine,
chlorpheniramine. Second generation antagonists, which are non-sedating, include
loratidine, desloratidine, terfenadine, astemizole, acrivastine, azelastine, levocetirizine
fexofenadine and cetirizine.
25
Examples of anti-histamines include loratidine, desloratidine, fexofenadine, cetirizine,

levocabastine, olopatadine, amlexanox and epinastine.

Suitable H1 antagonists include, without limitation, amelexanox, astemizole, azatadine,
30 azelastine, acrivastine, brompheniramine, cetirizine, levocetirizine, efletirizine,
chlorpheniramine, clemastine, cyclizine, carebastine, cyproheptadine, carbinoxamine,
descarboethoxyloratadine, doxylamine, dimethindene, ebastine, epinastine, efletirizine,
fexofenadine, hydroxyzine, ketotifen, loratadine, levocabastine, mizolastine, mequitazine,
mianserin, noberastine, meclizine, norastemizole, olopatadine, picumast, pyrilamine,
35 promethazine, terfenadine, tripelennamine, temelastine, trimeprazine and triprolidine,

particularly cetirizine, levocetirizine, efletirizine and fexofenadine. Another combination of



wherein R1, R2 and R3 are as defined above for compounds of formula (I). 5 The reaction may be
carried out in a conventional organic solvent, for example dimethylformamide, in the presence of a
coupling ag¥® s0a32Mose described in Tetrahedron 2005, 61, 10827, fOREKERRIE /055724
0-(7-azabenzotriazol-1-y1)-N,N,N',N'- tetramethyluronjym hexafluorophosphate (HATU), and a base,
for example triethylamine 10 or diisopropylethylamine. In one embodiment, the reaction is carried out
in the presence of diisopropylethylamine. The reaction may be carried out at a temperature of from

-10C to 100C, fof&EinpI& PTHIARhTPEIRIIPE. ERIMIE DAL R Bno0Ia POFSiAtaBicalr use in
this coupling reaatientabiduchd: th&6ah trgetier W4(R-4hUuts rapheomjstl(ehigrazetesbgenibx§litahtEd;
|5-zzminot;1-(?i;fluw_@myaeu_ls)slehéw&%o%@wh ,lh@](%lieoacddalrﬁri&em&(I_f}wy%bgmgayéhﬁépymzo
e-4-carboxylic acid;, 5. -1-(4-chlorophenyl)-1H-pyrazole-4-carboxylic acid; 5;a mi no-1-(3-ch lo
rophenyl)-lH-p;'/?;{z’\{)é @g@r 4§§yn§l§%ﬁ§? '%é—'ﬁ?niheggfgjé-éﬂ}%sag%ényffgI—mggy/ratl).zeoltésﬁgcgrboxylic
acid; 5-amino-1-£27RAABr$HRSRG 19LTPRPIFE A 11 -B58% /ireRlqq; include antagonists (and/or
5-amino-1-(2,4-difteceopigenigls) 161-thyr abd | erebargohofyliegwighle, the compounds disclosed in

5-amino-1-(2,5-difkigrenierarlar 15-pu@azoher-aara@nisedqistos). In a further embodiment, the
5-am|no-l-(2,G-qlf\lluoggrpher%% dH-p = 9%%&450%@9)( sllg aCaId;c mpound . of _fo () or a
255-amino-l-(3,f—(ﬁ?ltuoro%henyi)-i -pyrazof)e-4-ca oxﬁic aC|8|.; Ba mino-l-@q,%a-d _
ifluoropheny1)-1PgHaeesiicalyc epoRoPR 26iH; thprg - dparibrn - pHengI- SrRlpytHF S e antegpidikylic acid.
48 ethyl estex to EkargpirsesipdradiA gy/latiantag drésasnrehides it fahexephgig) hithiyh2hj@r)xide-t-a solvent
such as aqueougLIHanAYdro AIEHRINELYHASIMBRABRSATIAUPLIR MLl MY RarIRRaRRd by treating a

compound of 5form\%a Q/IA)e glllg wherein R1, X and as detined above for CO”?,PO‘#QHS of formula

na
(), with a transitfon _mae%ta?cata[yst,p oarrrg%erﬁtbﬁ%'iﬁa?%gm?rg’?ﬁyscﬁo%&ée%fn Tar ec?ﬁr,'tfﬁqhe r8%8hce of a
hydrogen atmospPREF8liIThERRERARSH ray be carried out in a conventional 10organic solvent, for
example ethanol. The reaction may be carried out at a temperature of

15  The invention thus provides, in a further aspect, a combination comprising a compound of

the invention together with a PDE4 inhibitor.

The invention thus provides, in a further aspect, a combination comprising a compound of
the invention together with a 3;-adrenoreceptor agonist.

20
The invention thus provides, in a further aspect, a combination comprising a compound of

the invention together with a corticosteroid.

The invention thus provides, in a further aspect, a combination comprising a compound of

25 the invention together with another non-steroidal GR agonist.

The invention thus provides, in a further aspect, a combination comprising a compound of

the invention together with an anticholinergic.

30 The invention thus provides, in a further aspect, a combination comprising a compound of

the invention together with an antihistamine.

The invention thus provides, in a further aspect, a combination comprising a compound of
the invention together with an H1 antagonist.
35



from -10C to 100C, for example at room temperature. A compound of formula (VII) may be prepared
by treating a compound of formula (V) as defined above, with a compound of formula (VIII) R1 F C OH
NNH2 | 15(WD)27éreisR1 is as defined above for compounds of formula @Y, ¥gP3eeipie2hethyl,
ethyl or 2-fluoroethyl. The reaction may be carried put using similar conditions to those described
above for the 20reaction of a compound of formula (V) with a compound of formula (VI). A compound
of formula (VIII) may be prepared by treating a compound of formula (IX) o "p (IX) initially with an
N-alkyl benzylamHeM™EE Y fUFMIHIS B TaiRe] 8RRt & COMDILRLIM SRS REA O BBRHER OFor
example 1,4-dioft@rinvendoregathemwily reHdndentegbrasta temperature of from -10C to 100C, for
example at room temperature. Subsequently, the reaction mixture can then be treated with a solution

of ammonia in 18}6d{93<e )?O;]I' §S 690 V%agttgn m%;(epg § ped uglgg % rt]ec@rgg fure of from OfC to 100C,
for example at 1 erein X and n are as ae ove or com ula (1), with a

polymer support®§ E‘é{FBB?thégF&‘?hw'f*h% PQE&IBW%?%%%%&’B[R%PE?WW’%U%aI organic solvent,

for example tetrahydrofuran. The reaction may be carried out at a temperature of from -10C to 100C,
for example at ra@iteEARSH AUEDrdRIEE)in a further aspect, a combination comprising a compound of

the invention together with an anticholinergic and a PDE-4 inhibitor.

10  The combinations referred to above may conveniently be presented for use in the form of
a pharmaceutical composition and thus pharmaceutical compositions comprising a
combination as defined above together with a pharmaceutically acceptable diluent or

carrier represent a further aspect of the invention.

15 The individual compounds of such combinations may be administered either sequentially
or simultaneously in separate or combined pharmaceutical compositions. In one
embodiment, the individual compounds may be administered simultaneously in a
combined pharmaceutical composition. Appropriate doses of known therapeutic agents
will be readily appreciated by those skilled in the art.

20
The invention thus provides, in a further aspect, a pharmaceutical composition comprising
a combination of a compound of the invention together with another therapeutically active

agent.

25 The invention thus provides, in a further aspect, a pharmaceutical composition comprising

a combination of a compound of the invention together with a PDE4 inhibitor.

The invention thus provides, in a further aspect, a pharmaceutical composition comprising

a combination of a compound of the invention together with a ,-adrenoreceptor agonist.
30

The invention thus provides, in a further aspect, a pharmaceutical composition comprising

a combination of a compound of the invention together with a corticosteroid.

The invention thus provides, in a further aspect, a pharmaceutical composition comprising
35 a combination of a compound of the invention together with another non-steroidal GR

agonist.



wherein X and n are as defined above for compounds of formula (1), with 4-methylbenzenesulphonyl
chloride.The reaction may be carried out in a 15 conventional organic solvent, for example
dichlorometMgh@00H823resence of an organic base, for example pyridine PXHEERABTOF Ay be
carried out at a temperature of from - 10C to 100C, fo£{4example at room temperature. A compound
of formula (XI) may be prepared by reacting a compound of formula (V) as 20defined above, with a
compound of formula (XIl) F3C OH (XII) The reaction may be carried out using similar conditions to
those described above for the reaction of a compound of formula (V) with a compound of formula (V1).
50 A compoundTotfiorertitan (XUB pravides ipre attent dspéctadipigpaneoeupcal cdnafdstiomudantptising-3c NOH

OH with a transitier A FrRY S rdesuBy MRS RBHASH WH Y Xide aRieRERagi) the presence of a
hydrogen atmosphere. The reaction may be carried out in a conventional 5organic solvent, for

example ethanol. The reaction may be carried out at a temperature of from -10C to 100C, for example
at room temperathifM &R BYS REPYFESHIR A & [REN PPRESH FePPREPRTRIHIER) ERE2RASH A COMRIBING of
formula (IX) as detmedratiovefwithriyenoylaithadfehtoneddethtredthmenantiftiotantase, for example
sodium 10 hydroxide. The reaction may be carried out in a conventional organic solvent, for example

1,4-dioxan. The J‘reatmen.t Wmsbenzylamine ﬁ@é be carried, out at a terpgerature of from - 10C to
e

100C, for examp gea' ¥8r(])t}?lntemp%rr°a\(t8?5’, it b Frﬁteﬁ \Vv?{ﬂq%%(fggcr%a)?rg%ocs:%{?ﬁéﬁ Rt At

temperature of fRofANRNEles 2CDEMRRUELATPRIEalBLP9BILsr with an H1 antagonist.
10

The invention thus provides, in a further aspect, a pharmaceutical composition comprising

a combination of a compound of the invention together with an H1/H3 antagonist.

The invention thus provides, in a further aspect, a pharmaceutical composition comprising
15 a combination of a compound of the invention together with a PDE4 inhibitor and a B.-

adrenoreceptor agonist.

The invention thus provides, in a further aspect, a pharmaceutical composition comprising

a combination of a compound of the invention together with an anticholinergic and a PDE-
20 4 inhibitor.

The compounds of the invention may be prepared by the processes described below.

A process according to the invention for the preparation of compounds of formula (1)

25  comprises reaction of an amine of formula (I1)

CF

Iz

3
OH

HN._

R
(In

wherein R', X and n are as defined above for compounds of formula (i),



CH3 (XIV) with a polymer supported carbonate resin. The reaction may be carried out in a
conventional organic solvent, for example dichloromethane. Batch processes or flow processes are
suitable eqU\OMG7AFHIRTs cyclisation. The reaction may be carried out at 2DERERIIETARTE DT from
-10C to 100C, for example at room temperature for a patch process or at about 50C for a flow process.
A compound of formula (XIV) may be prepared by treating a compound of formula (XV) (XV) 25with
4-methylbenzenesulphonyl chloride in the presence of an organic base, for example pyridine. The
reaction may be %&Wr%e%ﬁ’%a?“d}da°{é?ﬁ]6%?a§lﬁe of from -10C to 100C, for example at room temperature.
Alternatively, when a flow process is used, the compound of formula (XV) may be treated with
4-methylsulphonyl chloride in the presence of ¥ organic base, for example
N,NN,N'-tetramethyl-1,6-hexanediamine, in dichlpromethane at room temperature. A compound of
formula (XV) may be prepared by treating undRdf formula (XVI)

)

5 wherein R? and R® are as defined above for compounds of formula (I) and Y is chlorine or

hydroxy.

When Y is chlorine, the reaction may be carried out in a conventional organic solvent, for
example tetrahydrofuran, in the presence of a base, for example potassium carbonate,
10 triethylamine, pyridine or diisopropylethylamine. In one embodiment, the reaction is
carried out in the presence of diisopropylethylamine. The reaction may be carried out at a

temperature of from -10°C to 100°C, for example at room temperature.

Alternatively, when Y is hydroxy, the reaction may be carried out in a conventional organic
15  solvent, for example dimethylformamide, in the presence of a coupling agent such as
those described in Tetrahedron 2005, 61, 10827, for example O-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetramethyluronium hexafluorophosphate (HATU), and a base, for example
triethylamine or diisopropylethylamine. In one embodiment, the reaction is carried out in
the presence of diisopropylethylamine. The reaction may be carried out at a temperature

20 offrom -10°C to 100°C, for example at room temperature.

Compounds of formula (I1) wherein R' represents hydrogen, methyl, ethyl or 2-fluoroethyl

may be prepared by reaction of a compound of formula (V)

25 (IV)
wherein X and n are as defined above for compounds of formula (I),



5(XVI) with a transition metal catalyst, for example 5% palladium on carbon, in the presence of a
hydrogen atmosphere. The reaction may be carried out in a conventional organic solvent, for example
ethanol. Thavieatibh#32iky be carried out at a temperature of from -10C to IOCERZNEH2RTRIe at room
temperature for a batch process or at about 80C for a4féow 10process. Batch processes or flow
processes are suitable for this hydrogenation. A compound of formula (XVI) may be prepared by
treating a compound of formula (XVII) 0 (XVII) with trimethyl(trifluoromethyl)silane and
tetra-n-butylamm¥ i AR TR PHE TS FIH 28T Bl eRedy '3tNNA Q"Eﬁﬁ\f@l‘?t%%?ﬁ@éﬁc solvent,
for example tetraiyrd tbéurasiaohidicte setramt éeiey| arhiee)escaimmopteaieb Eheamdetibo maat ke @miperature of

from -10C to 1006t iPk @¥ABRISRI BgafiRiBaentoeEiBMIIS (RUIERIRAN R ERGERSGaDTHE W Brocesses
are syltable for ttgés trarg%fr%rg]gﬁtl%rl_.1_8% C?(?;quque)?g g%éné{l% S%(w\{élr?n mr.:—éyupeg p_repared by OX|dat|_on of
1,3-dibenzyl cher'gf n one embodiment, the oxidation'may be carriea out using 3A molecular sieves,
Nmethylmorpholine N-oxide and tetrapropylammonium perruthhenate in dichloromethane at OC to
reflux, for example atfudben éenbpeiratutres bvapathe g fobodim@ntytheioxRlatidrydrayebensamied out
using aqueous sgrisuRYPRGHISERatRRIHIGH.SRE iR AicArBoRaje 25 solution and
2,2,6,6-tetramethy1-1-piperidinyloxy free radical in toluene at OC to 50C, for example at room
temperature. In a further embagdime
complex in the presence of bag

t, the oxidagign may be \ed oyt=asing sulphur trioxide-pyridine
th as HW{% in diethylsu *@ at 10C to 50C, for
example at room temperature. h ProCe3ses|orfow procesdes arelsuitaltio, for this oxidation. 30
H

52 (XVIII) CH N

2

(XXVI)

over 10% palladium on carbon.

10
A compound of formula (XXVI) may be prepared by treating a compound of formula (IV)
as above, with benzylamine. The reaction may be carried out in dioxane at room

temperature.

15  Alternatively, a compound of formula (ll) wherein R' is hydrogen may be prepared by

reacting a compound of formula (V)

V)

20 wherein X and n are as defined above for compounds of formula (1),

with a compound of formula (V1)

CF,

HZN\/>\/NH2
OH
vh



with a transition metal catalyst, for example palladium hydroxide on carbon, in the presence of a
hydrogen atmosphere. The reaction may be carried out in a conventional organic solvent, for example
ethanol. ThavieaMivh#32ly be carried out at a temperature of 5from -10C toPXOUERZH7&z&FAble at room
temperature. A compound of formula (XVIII) may be Ry pared by treating a compound of formula (1X)
as defined above with benzylamine. The reaction may be carried out in a conventional organic solvent,
for example 1,4-dioxan. The reaction may be carried out at a 10temperature of from -10C to 100C, for
example at roomPfEHfFRFAEREMIAG ARG B A&natively, a compound of formula (I) may be
prepared by coupling a compound of formula (V) {nedabove with a compound of formula (XIX)
wherein R1, R2 and R3 are as defined above for compoxads of formula (1). 20This alternative process
is particularly suitable for the preparation of compounds of Brmula (I) wherein R2 and R3 are not
chlorine. The reaction may be carried out in a coryentional organic solvent, for example
dimethylformamide, in the presence of a coupling agent stich as those described in Tetrahedron 2005,
61, 10827, for example 0- (7-azabenzotriazol&y1)-N.N,MN-tetramethyluronium hexafluorophosphate
(HATU), and 25 a base, for example triethylaminisoplfé'ﬁii/lethylamine. In one embodiment, the
reaction is carried out in the presence of diisopropyettiylamine. The reaction may be carried out at a
temperature of from -10C to 100C, for example at room temperature. 53 Example of acids of formula
(V) suitable for use in_this4 couplingSreaction include:
5-amino-1-(2-flusspeiaR) R aop ke es AsfaasaaBae figpmpounds of formula ().
5-amino-1-(Ffluorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(4.-flugiephgmeh) - HayP ¥ zlfea-cRIOMMICBRi@ntional organic solvent, for example
55-am|no-1-(4-clglorquenr¥9-1 -p r%zole-4-carbo?<yllc acid; 5-a mi no-l-%-%hlo _ )
ropheny1)-1H-pyTasole. a-La TGy lic AeiR S anRif-1 - Fo AT S8 RE ST 175 SiREs SRSt HBxylic acid:
5-a mino-1-(2,3-dfAeresAe riP0p1 Hopby rd 284 4-BarRpIRE a & Sizebarotiaze ! 4-uiN hoNophenyl
y1H-pyrazole-4-tetrhasyljtuacid il B ruptbdzh bt ifamop hea yl) a5k -y rezohetd tdarydyhe acid; 5-a
m ino-1-(2,Gdifly, CHRIRRIY It EAANEAZA678 -GRALRAMEhICRS I aBran T PrkaBut il Dresence |
rophenyl)-lH-py?:fadz,oIe-4é():{f1&b%>$/,l iC a@d; 5-a,m|no-1-@,5-d|fluorto;%hetn%l)-lH-gy?a}zole-14;carboxyllc
acid; and 5-am | A EIRFPRASTYATBGr a7 LeACHA G YS C3HfY Out &t @ temperature of from -10°C

to 100°C, for example at room temperature.

Example of acids of formula (V) suitable for use in this coupling reaction include:

15  5-amino-1-(2-fluorophenyl)-1H-pyrazole-4-carboxylic acid,;
5-amino-1-(3-fluorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(4-fluorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(4-chlorophenyl}-1H-pyrazole-4-carboxylic acid;
5-amino-1-(3-chlorophenyl)-1H-pyrazole-4-carboxylic acid;

20  5-amino-1-(2-chlorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(2,3-difluorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(2,4-difluorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(2,5-difluorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(2,6-difluorophenyl)-1H-pyrazole-4-carboxylic acid;

25  5-amino-1-(3,4-difluorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(3,5-difluorophenyl)-1H-pyrazole-4-carboxylic acid; and

5-amino-1-phenyl-1H-pyrazole-4-carboxylic acid.

Acids of formula (V) may be prepared by, for example, reaction of a suitable aryl

30 hydrazine with ethyl 2-cyano-3-ethoxyacrylate followed by conversion of the resulting



15 Acids of formula (V) may be prepared by, for example, reaction of a suitable aryl hydrazine with
ethyl 2-cyano-3-ethoxyacrylate followed by conversion of the resulting ethyl ester to the corresponding
acid by trea{&RR0Ziti IV example, lithium hydroxide in a solvent such as REUEBRRIEHISTIEH A
compound of formula (XIX) may be prepared by hydrggenating a compound of formula (XX) IR1 Ph-
<CF3 OH R3 (XX) wherein R1, Wand R3 are as defined above for compounds of formula (I). The
reaction may be carried out in an organic solvent such as ethanol in the presence of an acid such as
2M hydrochloric BOUESIR 1] LSS RO "L RE PY BRI SKER ol R YERISH Ray be
carried out at a teavpelrstchevfusardShaneoC, for example at room temperature. 54 A compound of
formula (XX) may be prepared by reaction of benzylamine with an epoxide of formula (XXI). 5wherein
R1, R2and RS agas.daliped ahmedar sasnauns Aipunadld b waglien Baydeagied out in
an organic solvent such as tetrahydrofuran at a temperature of from OC to 65C, for example at room
temperature?’ 1019%1%}5% of formula (XXI) may be prepared from a compound of formula (XXII)

1 —N ;
R'FC oHy N (X),
N\)Q/N S

e} NH,

(VIl)

wherein R', X and n are as defined above for compounds of formula (1),

with a transition metal catalyst, for example palladium hydroxide on carbon, in the
presence of a hydrogen atmosphere. The reaction may be carried out in a conventional
10  organic solvent, for example ethanol. The reaction may be carried out at a temperature of

from -10°C to 100°C, for example at room temperature.

A compound of formula (VII) may be prepared by treating a compound of formula (V) as

defined above, with a compound of formula (VIII)

1
R'FG oH
N\)Q/NH2

15 (Vi)
wherein R’ is as defined above for compounds of formula (1), for example methyl, ethyl or

2-fluoroethyl.

The reaction may be carried out using similar conditions to those described above for the

20  reaction of a compound of formula (V) with a compound of formula (VI).

A compound of formula (VIII) may be prepared by treating a compound of formula (1X)
o]

S /7

s\
G
F.C
H,C

’ 1%
initially with an N-alkyl benzylamine. The reaction may be carried out in a conventional
25 organic solvent, for example 1,4-dioxan. The reaction may be carried out at a
temperature of from -10°C to 100°C, for example at room temperature. Subsequently, the

reaction mixture can then be treated with a solution of ammonia in 1,4-dioxan. This



(XX1) wherein R1, R2 andR3 are as defined above for compounds of formula (I), 15and a
compound of formula (1X) as defined above. The reaction may be carried out in a polar solvent such as
tetrahydrofuvéd 2¢llimedgiformamide or dimethoxyethane, preferably dimethB&FEER2WE/033Fd presence
of a strong base such as sodium hydride. The reactioppmay be carried out at a temperature of 20from
-70C to + 65C, for example at room temperature. A compound of formula (XXII) may be prepared by
standard methods from the corresponding amine and acid or acid chloride. 55 Compounds of formula
(I) may be prepaiR@FirntReyobh GriftkHed & Emastiie R WA HikiiPe 08 fsdfieremple Rled as
intermediates in tAe°€ynthesis. For example, the use of a compound of formula (II) as a racemic
mixture of enantiomers will lead to a racemic mixture of enantiomers in the final product. These
enantiomers may, if desired, be 5s ated by conventional methods (e.q. PLC o iral column).
Atematively, sesaBoLor ST SR P SR e 2o S Eampe
individual enantiomers of compound§l of formula (I1) or earlier stage intermediates. This may obviate
the need to perform a separation of enantipmers as a 10final stage in the synthesis. The later process
is, in theory, more efficient and is theretar€ preferred. A chiral method of preparing a compound of
formula (IV) is shown in Scheme 1: T%C; HO "Coli?,pyridineHO ,CF

\\
o) H =N

N \
F.C N N\@M
O

NH,

5 X)
wherein X and n are as defined above for compounds of formula (l),
with a polymer supported carbonate resin. The reaction may be carried out in a
conventional organic solvent, for example tetrahydrofuran. The reaction may be carried
out at a temperature of from -10°C to 100°C, for example at room temperature.
10

A compound of formula (X) may be prepared by treating a compound of formula (XI)
HQ  oH

FC N @oon
O NH,
X1
wherein X and n are as defined above for compounds of formula (1),
with 4-methylbenzenesulphonyl chloride. The reaction may be carried out in a
15  conventional organic solvent, for example dichloromethane, in the presence of an organic
base, for example pyridine. The reaction may be carried out at a temperature of from -

10°C to 100°C, for example at room temperature.

A compound of formula (XI) may be prepared by reacting a compound of formula (V) as
20  defined above, with a compound of formula (XIl)
F,C
HzN/ﬁ/\OH
OH
(X
The reaction may be carried out using similar conditions to those described above for the

reaction of a compound of formula (V) with a compound of formula (VI).



DCM 000 (XXIV)(XXV) lipaseOH vinyl butyrate HOOH CF3 (XV) PS-CO, THF 5c3,,CF ONH, (IV)

15Scheme 1 56 Abbreviations TPAP Tetrapropylammonium perruthenate Bn Benzyl
WO 2007/144327 PCT/EP2007/055724

50

A compound of formula (XII} may be prepared by treating a compound of formula (XIII)
F.C

N/ﬁ/\OH
H
©/\ OH

(X1
with a transition metal catalyst, for example palladium hydroxide on carbon, in the
presence of a hydrogen atmosphere. The reaction may be carried out in a conventional

5  organic solvent, for example ethanol. The reaction may be carried out at a temperature of

from -10°C to 100°C, for example at room temperature.

A compound of formula (XIll) may be prepared by treating a compound of formula (IX) as
defined above with benzylamine followed by treatment with a base, for example sodium
10  hydroxide. The reaction may be carried out in a conventional organic solvent, for example
1,4-dioxan. The treatment with benzylamine may be carried out at a temperature of from -
10°C to 100°C, for example at room temperature, and the treatment with base may be

carried out at a temperature of from -10°C to 100°C, for example at about 90°C.

15 A compound of formula (IX) may be prepared by treating a compound of formula (XIV)

O\\ /%

3
(XIV)
with a polymer supported carbonate resin. The reaction may be carried out in a
conventional organic solvent, for example dichloromethane. Batch processes or flow
processes are suitable equipment for this cyclisation. The reaction may be carried out at
20 a temperature of from -10°C to 100°C, for example at room temperature for a batch

process or at about 50°C for a flow process.

A compound of formula (XIV) may be prepared by treating a compound of formula (XV)
HO OH
¥
F.C
(XV)
25  with 4-methylbenzenesulphonyl chloride in the presence of an organic base, for example
pyridine. The reaction may be carried out at a temperature of from -10°C to 100°C, for
example at room temperature. Alternatively, when a flow process is used, the compound

of formula (XV) may be treated with 4-methylsulphonyl chloride in the presence of an



Certain compounds of formula (11), (1V), (VI), (VI1), (VII), (IX), (X), (XI), (X1 1), (XI1), (XIV), (XVI), (XVIII),
(XIX), (XX) and (XXI) are new and form an aspect of the present invention. 5In addition, processes for
preparing fowuwetivbhdidtluding one or more compounds of formula (1) fornR @GHERIPETET s
invention. Compositions comprising a compound of the, invention also constitute an aspect of the
invention. Solvates of compounds of formula (1) or salts thereof, which are not pharmaceutically
acceptable, may be useful as intermediates in the preparation of other compounds of formula (1),
solvates or salts FRAUHPASTIE BRI M AL T LBRPIRP GBI RBIRRTEEHRimiting
examples. 57 EXpitirLESpératerinllowing non-limiting Examples illustrate the invention: 5 GENERAL
Abbreviations LDMF dimethylformamide DMSO dimethyl sulfoxide hr hours LCMS liquid

chromatography/mass, SRestABRi% MO/ BS IS ePs, AR ANy bHG s Qs egraphy

SEOCae

5 (XVI)
with a transition metal catalyst, for example 5% palladium on carbaon, in the presence of a
hydrogen atmosphere. The reaction may be carried out in a conventicnal organic solvent,
for example ethanol. The reaction may be carried out at a temperature of from -10°C to
100°C, for example at room temperature for a batch process or at about 80°C for a flow

10 process. Batch processes or flow processes are suitable for this hydrogenation.

A compound of formula (XVI) may be prepared by treating a compound of formula (XVII)

(XVII)
with trimethyl(trifluoromethyl)silane and tetra-n-butylammonium fluoride. The reaction
15 may be carried out in a conventional organic solvent, for example tetrahydrofuran or
dichloromethane. The reaction may be carried out at a temperature of from -10°C to
100°C, for example at 0°C rising to room temperature. Batch processes or flow

processes are suitable for this transformation.

20 A compound of formula (XVIl) may be prepared by oxidation of 1,3-dibenzylglycercl. In
one embodiment, the oxidation may be carried out using 3A molecular sieves, N-
methylmorpholine N-oxide and tetrapropylammonium perruthhenate in dichloromethane at
0°C to reflux, for example at room temperature. In another embodiment, the oxidation
may be carried out using aqueous sodium hypochlorite, saturated sodium bicarbonate

25  solution and 2,2,6,6-tetramethyl-1-piperidinyloxy free radical in toluene at 0°C to 50°C, for
example at room temperature. In a further embodiment, the oxidation may be carried out
using sulphur trioxide-pyridine complex in the presence of base such as triethylamine in
dimethylsulphoxide at 10°C to 50°C, for example at room temperature. Batch processes
or flow processes are suitable for this oxidation.

30

A compound of formula (V1) may be prepared by treating a compound of formula (XVIII)



10Chromatographic purification was performed using pre-packed Bond Elut silica gel cartridges
available commercially from Varian. 58 The Flashmaster 2 is an automated multi user flash
chromatograyd a3z ivhich utilises disposable SPE cartridges (2g to 108§Y/RR3pavieRed2duaternary
on-line solvent mixing to enable gradient methods to pg run. Samples are queued using the multi
functional open access software which manages flow rates, gradient profile and collection conditions.
The 5system is equipped with a Knauer variable wavelength uv detector and 2 Gilson FC204 fraction
collectors enabling automated peak cu collegtion zg,_pl trackd ass Directed Autopreparative
HPLC (MDAP)  Agilent 1100 series D afdare, uising gtrospray 10running chemstation
32 purification software. Column: Zorbax Eclipse XDB-C18 prep HT (dimensions 212 20m1/min
solvent speed. positive mode (ES +ye) x 100mm, 5urn packing), (xvillAqueous solvent = Water + 0.1%

TFA 15 Organic solven - MECN &- %Jt%le A@%@%@f@%@m ‘S?Qro%@db%mcért(%”?r?t&é’” uv/

mass ion trigger) 1 min 70% Water (O MeCN ( FA) increasing over 9 mins to 5%

Water (0.1%TFAY¢§88% W@@WW?@WP@SIU é’?:é?ﬁf)t&ﬂﬁ‘rfagy Eﬁz&ﬁf@ﬁq IHdBIRELER W Bnly) 1 min
70% Water (0. 1%6gRRIAF0IBHY,MeGNIE eUHNBIA) T rezesivlyneasdieocaniod eoiSHEWaRardOre%TEA) :95%

MeCN (0.1%TFAdko-edeter s onopouBas it MEAR tSyisteaufeolumn details Zorbax Eclipse XDB-C18
prep HT (dimensions 212 x 100mm, Gum packing). Cat_norm method, collects on uv/Mass ion trigger.

A compound of formula (XVIII) may be prepared by treating a compound of formula (IX)
as defined above with benzylamine. The reaction may be carried out in a conventional
organic solvent, for example 1,4-dioxan. The reaction may be carried out at a

10  temperature of from -10°C to 100°C, for example at room temperature and then about
100°C.

Alternatively, a compound of formula (I) may be prepared by coupling a compound of

formula (V) as defined above with a compound of formula (XIX)

15
HaN CF,
OH
% N
RZ 3
(XIX)

wherein R', R? and R* are as defined above for compounds of formula (1).

20 This alternative process is particularly suitable for the preparation of compounds of
formula (I) wherein R? and R® are not chlorine. The reaction may be carried out in a
conventional organic solvent, for example dimethylformamide, in the presence of a
coupling agent such as those described in Tetrahedron 2005, 61, 10827, for example O-
(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (HATU), and

25 a base, for example triethylamine or diisopropylethylamine. In one embodiment, the
reaction is carried out in the presence of diisopropylethylamine. The reaction may be

carried out at a temperature of from -10°C to 100°C, for example at room temperature.



59 20m1/min solvent speed, gradient elution: 1 min 90% water (0.1% TFA):10% MeCN (0.1%TFA)
increasing over 9 mins to 5% water (0.1%TFA):95%MeCN (0.1%TFA) to elute compounds. Cat_gr
method, colMWexgWi/ LdAass ion trigger. 1 min 70% water (0.1% TFA):30% MEGER2(0710Z57FA)
increasing over 9 mins to 5% water (0.1%TFA):95% V% CN (0.1%TFA) to elute compounds. Catilpo uv
method is the same as Cat_gr, collecting on uv only. LCMS System The LCMS system used was as
follows: 15 Column:3.3cm x 4.6mm ID, 3um ABZ+PLUS from Supelco Flow Rate: 3m1/min Injection
Volume: 5p1 TekBMRY o{AgitsrmHRYhgdtedieda satihis 20uBkIgaprstion iochkee Formic Acid +
10mMolar AmmaratincAtEdiicor&:Ha b Areetemitidet t DM oinic Acid Gradient: TimeA%B%

0.001000 0701@911%89!0(]3%5(0%99%991 H-pyrazole-4-carboxylic acid;
5-amino-1-(4-fluorophenyl)-1H-pyrazole-4-carboxylic acid;

5  5-amino-1-(4-chlorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(3-chlorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(2-chlorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(2,3-difluorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(2,4-difluorophenyl)-1H-pyrazole-4-carboxylic acid;

10  5-amino-1-(2,5-difluorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(2,6-difluorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(3,4-difluorophenyl)-1H-pyrazole-4-carboxylic acid;
5-amino-1-(3,5-difluorophenyl)-1H-pyrazole-4-carboxylic acid; and
5-amino-1-phenyl-1H-pyrazole-4-carboxylic acid.

15
Acids of formula (V) may be prepared by, for example, reaction of a suitable aryl
hydrazine with ethyl 2-cyano-3-ethoxyacrylate followed by conversion of the resulting
ethyl ester to the corresponding acid by treatment with, for example, lithium hydroxide in a
solvent such as aqueous ethanol.

20
A compound of formula (XIX) may be prepared by hydrogenating a compound of formula

(XX)
H
N
ph—" CF
OH
O Mg

RA R®
(XX)

wherein R', R?and R?® are as defined above for compounds of formula (1).

25
The reaction may be carried out in an organic solvent such as ethanol in the presence of
an acid such as 2M hydrochloric acid and a catalyst such as palladium hydroxide on
carbon. The reaction may be carried out at a temperature of from 0°C to 60°C, for

example at room temperature.



5.501000 NMR 1H NMR spectra were recorded in DMSO-d6 or chloroform-d or MeOD on a Bruker
DPX 25 400, a Bruker AV 400 working at 400MHz or a Bruker DPX 250 working at 250 MHz. The
internal starW@rEPViEEHRAS either tetramethylsilane or the residual protonatBd BERZIAT/BIZ280 ppm for
DMSO-d6or at 7.27 ppm for chloroform-d or at 3.35 pgm for MeOD. 60 Circular Dichroism Circular
dichroism was carried out on an Applied Photophysics Chirascan spectrophotometer at room
temperature, using ac,etonitrile as solvent, over the range 200- 350nm. Intermediate 1:
1,3-Bisr(benzynoxvl1-2-propanone 3A Molecular sieve powder (50g) was dried at 100C in a vacuum
oven. The sieve# aempdunseehigmold Bofimealbexitkp4GS. by r<30lvn widEryamirrIviik ad @daxiddry
dichloromethane @9 k) before 1, 3-dibenzyloxy-2-propanol (41m1, 165mmol) in dichloromethane
(100m1) was added to the stirred suspension. The gnixture was stirred under an atmosphere of
nitrogen for 90 minutes before tetrapropylammonium peyrufifienate (3g, 8.53mmol) was added. (The
reaction was sufficiently exothermic to cause the dichloromethane to boil and therefore a reflux
condenser was fitted.) The reaction was stirred at 21C{for 23 hours 15 before being filtered through
celite. It was then washed with 2M hydrochloric :w 400m1) and saturated brine (500m1). The
combined aqueous washings were filtered through

telite Bnd re-extracted with dichloromethane
ine (2b0m1). The organic extracts were

@ trateckxander reduced pressure to give a dark oil

3 e resultant black solid was filtered off. The
filtrate was concentrated under reduced pressure to give the title compound (42g) as a grey white
solid. 1H NMR (40éréitH, BHhOR@R@RNAfTES ghone TaBdomPodadinaf ookl (B9 (s, 4H) 4.26 (s, 4H).
LC-MS Retention Time 3.27mins, MNH; 288. 25

The reaction may be carried out in an organic solvent such as tetrahydrofuran at a

temperature of from 0°C to 65°C, for example at room temperature.

10 A compound of formula (XXI) may be prepared from a compound of formula (XXII)

(XXI1)

wherein R', R?and R?® are as defined above for compounds of formula (1),

15  and a compound of formula (IX) as defined above.

The reaction may be carried out in a polar solvent such as tetrahydrofuran,
dimethylformamide or dimethoxyethane, preferably dimethoxyethane in the presence of a
strong base such as sodium hydride. The reaction may be carried out at a temperature of

20 from -70°C to + 65°C, for example at room temperature.

A compound of formula (XXIl) may be prepared by standard methods from the

corresponding amine and acid or acid chloride.



Alternative Preparation A of Intermediate 1 A mixture of sodium hypochlorite (100m1, 13%w/v) and
saturated sodium bicarbonate (25m1) was added in one charge to a stirred solution of
1,3-dibenzyNQy200pidpidiol (10g) 30 and 2,2,6,6-tetramethyl1-1-piperidinyloRGFEBPAUTSGI26TEMPO)
(0.39g) in toluene (40m1). The biphasic mixture was sl;grbred at 20-25C for 15 minutes when HPLC
analysis showed reaction to be complete. The reaction mixture was stirred for a total of 25 minutes at
23C. The reaction mixture was se arated and the organic extract was washed with 5%w/v sodium
thiosulfate solutiGRTABRTS 8hGTHLFALEY P58 8P R LML SRR Y WA 451900 dium
chloride solutionnixtxresaf iserrére aryeasid asimaonediaiahisriheonodesiatetbirexemriacihe veegiie an oil
which crystallisegopip&irm@n@iauavel B 830a0fatemi iDaiurg Of eranfoaRan e lbad 8o/ Yorydeltic The NMR
spectrum of the proget was.canGrdantytha relgignce fample, ARYRLAALYS Prepasation s of

Intermediate_ 1 A mixture of sulfur trioxide/pyridine complex (2.33g, 4 equivalénts) in DMSO (3m1) and
triethylamine (2. SBRAFSH By GRNRHRANEERGHF & S0 ik A8 RLidW W Biution. To this was added a

solution of 1, 3-dibenzyloxy-2-propanol (1g) in DMSO (1mi) over 2 minutes. 10 (The reaction mixture
was kept in a waigérhatibalyT Bepteanpe aterambiad easlien pavdHiRdaasedn3iie shitrssld) minutes the

water bath was remaoved the reaction mixtur irred at room temnerature (ca 20 - 25C) for 3
hours. The react%?\rgrﬁ@(tﬁg%b%sgldiﬁ%ﬁ%ﬁsetﬁfj ‘2@%’?5@1@3%&& 15r?1_1r§(,é§ti??aeg and the
organic extract WAESEAZetedNiF Ry rite e R8P ISRRAYAEA WABABUSIVAS SBENIATERSSR (2 x
10m1) and 1% wanel (taQenif thd henfepiraibd leteyamicesstiadt wasrz.oneentfidieot emdactheredogive an ol
which solidified tg.gesgigle 0.75g of 1, 3-dibenzyloxy-2-propanone in 75.8% yield. An NMR spectrum of
product was concordant with a reference sample. Alternative Preparation C of Intermediate 1 20 The
titte compound was prepared via a 'flow' process using the following starting materials and solvents.
The title compouh8VRBIRGEPERISAZAEFEMEHHE PHRrBYEEMN IhERRVD SCBenf reactor block with
two Jasco PU - 2080Plus HPLC pumpspReactor temperature wag'2Smaintained gt 60C via a Huber
Unistat 360 unit Twor solutiensyasse prébared. SoRition A%, B-Woxy@ﬂwdzwmﬁf (120g,
440mmol) in acetonitrile (489m1). Solution B - tetraprogytammonium perruthenateZQ,.?Zg, 22mmol,
5mol%) and N-methylmorpholine N-oxide (87.5g, 748mmol) in acetonitrile (611mLI{).H30 Solutions A
and B were pumped through the Cytos Lab system in the ratio of solution A to solutigp B of 1: 1.25
with a total flow rate of 7.8m1/min and residence time of 6 minutes. This gave a total reaction time of 2
hours 21 minutes. The total reacted sdlution wias split equalty 'n‘EbOZ batihes.and e§th was
concentrated in vactoy Diethyt ejp@r250r1) swas aﬁﬁédgbéfgréﬁeﬁng washe&%i}aéa?um sulphite,

. . of
brine and cupric sulphate angthen (XXV) XV)
i) PS<CO,, THF
i) PACH,NH,
Ho_ &F: M HCI Ho_ CF, o Lo parc HO_ CF,
Q. " N Ph HO { N Ph HO. N NH
\/\n/ \)\/ ~ EtOH \)\/ ~ \)\/ 2
o (XX (X1 (Xih

=N
HATU )
DIPEA | HOL /Y 0
DMF LY d
V)

Ho, £Fs =\ TsCl Ho_ OFs [T
Tso\):\/n A <S— HO\)\/N ~"
j ), pyr X,
(o] NHZ o NHZ
(X)

DCM
X1

PS-CO,
THF

Ly /\N\Q
o) NH2

)

15 Scheme 1



35filtered through celite, dried and evaporated. The batches were recombined to give upon
evaporation in vacuo the title compound (71.64g). 62 Alternative Preparation D of Intermediate 1 A
solution of IV@-aB&m4ABky-2-propanol (500g, 1.84mol, 1.0eq.), TEMPO (F.6¢/EPBRAGFSTI4in
dichloromethane (1.25L) was placed in a 10L flange fé%sk fitted with 5 overhead stirrer. A solution of
potassium bromide (48g, 0.40mol) in water (185m1) was added and the reaction stirred and cooled to
-10C. A 14% aqueous NaOCI solution was diluted to 1M (21459 diluted to 4050m1). The pH of this

0 9.5 by dissolving NaHCO3 (80g) immediately before use. This NaOC1
solution was added over 1 hour, keeping the temperature of the reaction mixture between 10-15C. The

solution was the

10 mixture was t
aqueous layer wa
with 10% aq. HC

IQ'[SNPI’GG for b() mlnutes The or

(’10 75L) contalnlna ootaqqum

n%&&@wmmwsmat@s sep

|oudz(¥ (143g). 10% aq Na2S205 (5

(5.014 The organ

i€ were dried over MgSat and G
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Certain compounds of formula (Il), (1V), (VI), (VII), (VIII}, (IX), (X}, (XI}, (XI1}, (XH1), (XIV),
(XV1), (XVIII, (XIX), (XX) and (XXi) are new and form an aspect of the present invention.

formula (1) form an aspect of this invention.

In addition, processes for preparing formulations including one or more compounds of

Compositions comprising a compound of the invention also constitute an aspect of the

invention.

10

Solvates of compounds of formula (1) or salts thereof, which are not pharmaceutically

acceptable, may be useful as intermediates in the preparation of other compounds of

formula (1), solvates or salts thereof.

15

The invention will now be illustrated by way of the following non-limiting examples.



(2.56m1, 2.3 equivalents) in dichloromethane (20m1) was stirred and cooled to OC. A solution of 1M
tetrabutylammonium fluoride in THF (4m1) was added dropwise over 3 minutes. Initial addition of a
few drops g¥@ 2807édd82@rm of 10C. Throughout the addition the batch tenRfSF&tBe0He Frhintained
below 10C. After completing the addition the dark 10.hrown mixture was stirred at +5C for 5 minutes
when HPLC analysis indicated the reaction to be complete. The reaction mixture was stirred for an

additional 5 minutes and

bicarbonate (15

then washed with 1M aqueous hydrochloric acid (15m1), saturated sodium
ow/v aqueous sodium chloride solution (2 x 15m1). The organic extract was

concentrated in vacuo to give 2.5¢g of the desired product as dark oil in 99.3% yield. The 15NMR

spectrum of the predsiRinvaseeneEBiaNbraineéesante rsmate: Alternative Preparation B of
Intermediate 2 Tetrabutylammonium fluoride trihydrate (TBAF 3H20) (2.9g, 0.5 equivalent) was

dissolved 20 in THF

dlbenzyloxy52 p

éSml) This was added cautiously to a stirred and cooled (+15C) solution of 1,3-
BAL in toluene (24.659, equivalent to 5g of the ketone) and

(trifIuoromethyl)trlmethyIS|Iane (7.5m1). There was an exotherm and a lot of gas evolution on addition -
of the first Iml of;{m&mmpn The temperature rose from 18 to 40C. The TBAF addition was carried
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25 A solution of 1,3-dibenzyloxy-2-propanone (310g, 1.15mol, 1.0eq.) was placed in a 10L flange
flask, equipped with magnetic stirrer, condenser under argon, followed by THF (3.5L). This was stirred
at 15C. TrinVethid(Fitid2Gmethyl)silane (TMS-CF3) (Matrix, 2319, 1.62mol PCHEEYYRS7added
dropwise over 1 hour. The solution was then cooled tgg0C 30 using an ice-water bath and
tetrabutylammonium fluoride (TBAF) (3379, 1.29L, 1M in THE, 1.29mol, 1.12eq.) was added dropwise
keeping the temperature in the range 0-8C (initial sharp delayed exotherms). After the addition was
complete, the teiiedriathreapies?risisedwamatsdsiytbudedashd hemaieardohy stimtet athRTQtiisesnight (oil
bath). (TLC Rf staspinigtrodpratafdgpsqayes=dy) SR . gowneisalestmnathexi ety baceiataishpwed reaction
35was essentially, gompletal Rearindisiiie sashen-coaleldQdniie aPRIAERMREIRath, then
guenched by slow addmm of 1 'IF']C1 10.?&3 tratnsfer tgeatZOLf. eegn%rggﬂrcqfter 6§.t1.0L ﬁgded). The
mixture was extracted with diethy! effer esx 5.0L}. The'€ombined organics wers washed with water
(2.5L) and bfine S(YZSFSE’).'ST?%“BP@ngHE RN WRygengtiy esleion?atet Givearfiedlitted
pressure to yieldracheowelleitq38Bghliithatitdmates] neaincetiatec@ietionrdhdoraekiethyl)- 1,2, 3-propanetriol
EC OH HO A solution of 1,1,1-trifluoro-3-[(benzypoxy]-2-{[(benzyl)oxylmethyll-2-propanol (98.9q,
290.9mmol) in etrassdifkéEdMiijopespacitied HELC(MBARYIUM on carbon (9.73g, wet, Degussa, E101
No/VV) under nlﬁg%pﬂb@ TirYre MRS AG-aNEFEd LdPRIUAIPIRSPPESS e OrBhBY@e9RR)USINg a
Wright valv? inao litre h drogt%rlmqaé[&on % %ﬁel. Aff%% %pproxmately 3 hours most of the theoretical

volume of h)?dro&’@rﬁ“rr"%lfff1 TRk %uﬁ'.' &r & irring under hydrogen overnight (approximately a
further 1 litre of Bpthmgedonax rsbpseakBR-GpeoneamightidithensiansldRwas0mure §1atf tasingh a pad of
celite and the paghwiasihaediveibsptaanol. The filtrate and washings were then concentrated under
reduced pressure and 15 the residue azeotroped (x2) with dichloromethane whereupon the residue
became solid. This material was left on the vacuum pump to give the title compound (48.569) as an off
white solid. 1H NYMMECYAE8EMLZ WS OIHST 8Fhbm 5.65 (s, 1H) 4.89 (t, 2H) 3.54 (d, J=5.8 Hz, 4H).
LC-MS RetentioPrgamie @MarmhnMeES+ D500 26MIternative Preparation A of Intermediate 3 The title
compound was prepared employing the Thales H-Cube hydrogenator and milligat pump in full
hydrogen mode.@ soéutiogl d%fn ’%s%' rifluoro-3-[(phenylmethyl)oxy]-2- 25 {[(phenylmethypoxy]
methyl}-z-propangﬁ §85 In ethanol (580m1) was prepared. The flow rate was 1.3m1/min, the
temperature was set to 80C and the cartridge employed was a 10%Pd/C Cat Cart 70 which was
replaced every ZGhmlimst nyliictshons whash istilirigatained starting material and the mono benzyl
intermediatgwere reprocessed. All pure fractions were combined and evaporated to give the title

c¢ompound (26'4‘?%}1 70% Water (0.1% TFA) : 30% MeCN (0.1%TFA) increasing over 9 mins to 5%
Water (0.1%TFA) : 95% MeCN (0.1%TFA) to elute compounds.

Gradient 2 (collects on uv only)

25
1 min 70% Water (0.1% TFA) : 30% MeCN (0.1%TFA) increasing over 9 mins to 5%
Water (0.1%TFA) : 95% MeCN (0.1%TFA) to elute compounds.
CAT MDAP System

30
Column details: Zorbax Eclipse XDB-C18 prep HT (dimensions 212 x 100mm, 5um
packing).
Cat_norm method, collects on uv/Mass ion trigger.

35

Agilent 1100 series LC/MSD hardware, running chemstation 32 purification software.



30 Alternative Preparation B of Intermediate 3
1,1,1-Trifluoro-3-[(benzypoxy]-2-{[(benzypoxy]methyll-2-propanol (1.3kg, 3.82mo1l, 1.0eq.) was placed
in a 10L flar®y© Reskiés3ipped with a overhead stirrer, followed by ethanol 38{WBERTEF Patlladium on
carbon (27g) was added under Argon atmosphere. Thg 66 reaction was then subjected to
hydrogenolysis at atmospheric pressure (6 balloons) and stirred overnight at 50C (the balloons were
topped up repeatably during the day). 1h1 NMR showed completion of reaction had been reached
after 1 week, reﬂ?ﬁ@%‘iﬁ%%ﬁ%@%%ﬁql%‘iﬁW‘f'%'?'i carbon (4g). The reaction mixture was filtered

through a pad of celite 5 and washed with ethanol (2.5L). The filtrate was concentrated under reduced
pressure to give amiaibobAisatagopiaCeEano Vg (B.auIrPA) iIdiigiid @ i@ inims $6 d.aterial.
Toluene (1.5L) W8S %‘f'9&99%%%%’(&?‘1%5%Rﬁ%@9t3E‘éi._lngb%r?b%'.id dissolved (-60C), 2 layers were

observed. The mixture was stirred using a magnetic stirrer and cooled using an ice-water bath, where
a solid preciﬁitated. The solid was broken up and stirred for a 10 further 30 minutes, then isolated by
filtration. The sok&tnersnethodecbieitts toluwne@¢? Bortiibpemd petroleum ether (250m1). The solid was
dried under high vacuum overnight to yield desired product (4659).

Intermediate4:3,3,3:Tufllioro: 2- OXY 72 [f"4_ fh éplno %15sulfon loxyimethyl) h
4-methylbenzen§snall?0216|gjfew te‘[’ a?i/?iﬁe/\ éé u{\lﬁ;gr? ofy (t)ralﬂlsjl rg'r(:ﬁ%atlﬁ'{/' - Vir -grlgf)g?ngbﬁ% r8.99,

118mmol) in pyridin@ [2O6RRTY MAIOh hAd HebiodgRePTAPIHNER bath was added p-toluenesulphonyl

chloride 201879, 351mmol) to give an orange solution. The ice bath was removed after 45 minutes
and stirring was egiipyed fRidd R sAwiagouhigh dmewselidyeried. Most of the pyridine was
removed under reduced pressure and the residue was partitioned between ethyl acetate (500m1) and
water (300m1). The separated aqueous phase was further extracted with ethyl acetate (1 x 250m1)
and the combiné&%gr;ﬁ%&tracts were washed 25 with 2M hydrochloric acid (1 x 200m1), water (1 x
200m1), saturatdtesoditsrspitanhsndteatlax f@0Ms1), water (1 x 200m1) and saturated brine (1 x
200m1) befpye being déiﬁgrﬂ}{%r.a%ﬂ‘fjjé‘z{%rﬁmWB,aéErﬁ’KEEQPE@§Vr@Fﬁ§&H%Q‘3r reduced pressure to give an
oil (72.8g). This oil was purified on a Flash silica column (800g) eluting with cyclohexane:ethyl acetate
(5:1) to give the title’ prB@W&?‘f@éT@@%) as an oil which crystallised on standing. 301H NMR (400
MHz, CHLOROFORMdip8ipproididd $d| J=8.3 Hz, 4H) 7.38 (d, J=8.3Hz, 4 H) 4.18 (s, 4H) 3.66 (s, 1H)
2.48 (s, 6H). LC-MS Rqagg,ﬂ)tj(pﬂ-Time, 3.62mins, MNH4+ 486, ES- 467. Alternative Preparation A of

Intermediate 4 i
o UV Detection Range: 215 to 330nm

20
Solvents:  A: 0.1% Formic Acid + 10mMolar Ammonium Acetate.
B: 95% Acetonitrile + 0.05% Formic Acid

Gradient: Time A% B%
0.00 100 0
0.70 100 0
420 0 100
5.30 0 100
5.50 100 0
NMR

'H NMR spectra were recorded in DMSO-dg or chloroform-d or MeOD on a Bruker DPX

25 400, a Bruker AV 400 working at 400MHz or a Bruker DPX 250 working at 250 MHz. The

~ internal standard used was either tetramethylsilane or the residual protonated solvent at
2.50 ppm for DMSO-ds or at 7.27 ppm for chloroform-d or at 3.35 ppm for MeOD.



67 The title compound was prepared via a 'flow' process using the following starting materials and
solvents. 5Two solutions were prepared. Solution A - 2-(trifluoromethyl)-1,2,3-propanetriol (4.5g,
27.8mmol), NORMT1IM3RTtramethyl-1,6-hexanediamine (30m1, 139mmol), REAIGRANEPET@4(550m1).
Solution B - p-toluenesulphonyl chloride (21.4g, 111nér610I), dichloromethane (550m1). 10Solutions A
and B were pumped through a CPC Cytos reactor (reactor volume 47m1) at a flow rate each of
2.35m1/min. It was noted that the pressure for the pump containing solution B was fluctuating. After
110 minutes, theCieagéobivvasissaandoned as it was evident that the pumps were not operating 1 : 1.

The collected m@@5@4rwa,ssﬁp@gapte\ga\yit}ag}galor&megp,ang](x%geef@rq:pgi%% yépsheghpatidyine, dried
(MgSO04), filtereq ae@ oﬁhs tom a‘irrac;[grq {e raturéess 'E%a\'\élt%] QHYV%SS 9!) \c/(i:earl]rt O\gerT e ré)nge QOWaS

replaced and the femander o he reagents were feac e collected material was exiracted with
dichloromet ne3?>Q§5”before belng washed with brine, dried (Mg504), filtered and concentrated to give
a residue. It was adsorbed onto S|I|ca and eIuted over a silica column (12g) with dichloromethane :
hexane (1:1). : 5 {RaRzy IO -2-RECRANC 20gave the title compound (2.31g). Alternative

Preparation B of Intermedlate 4 2- (Trlfluo thyI) 1,2,3-propaneggol( 300g, 1.86mol, 1.0eq.) was

dissolved in pyridine 25 (2.0L) in a 10L flg flasléfltteq wﬂBan/Qead stirrer, thermoprobe under
-acet oSy Ionde (809q, 4.1mol, 2.2eq) was

added portionwigg, Mb@ée&ednHQ/éeﬁm@éa(swe) wHIGriédncotorteonataddisan, the erltkbathywas

argon. This was cooled to 0C with a solid
removed and reaF'H%o“% |xtu e “a]eo OXI 1at raom teﬁ] erature oV rénghat T &r(ergctl%n mixture was
filtered and concen ra e

ere s 153
er requce ressure. resuﬁﬁ r’bI'OWH on was par %loned between

EtOAc (4. 0LPand7§Rﬂ”Hé‘1f‘(f/$ O1 & <herzyfiasy-S rrRBReS(AHY: ma'nﬂ@'awmavepwas further
extracted with Ei#catied2bthe Ftireed cidperestbor Jaaiciver evasasived wittes atu eated fatd ©O3 (3.5L,

Smins stir perlod),t,{gg&ef@ 5e)nﬂﬁkﬂé§r@é?o%/%tm§@ﬂmmﬁméémﬁ@ ed %%rﬁ@ﬁ%a‘%d pressure
to give a thick bro ﬁiygn 0|Lrh1(;hr crude matef;‘;lc'er\mas t en to the nex][' st Wlthou 35f rtqf é’lflcatlon
met

(9509, overweig ass ?L?)%W )WaéSS nterme %mfﬁt fl ﬁgrg?ne Hloﬂrr“fto?(?Faﬁy
4- methylbenzenéaﬁfef?a?ereﬂ%Wﬁmmé@s,@t%ﬁf]u%rzqﬁszm{ﬁa% ylferee hws
sulfonylJoxyBnetbaier opiyifieedh yHauytertigu ifora ¢{d:8 &0 206tb Rvhiohir chlalic iadgatethiane
(2500m1) was sUrecipggs BilFeges am*ﬂ'*ﬁf,aodxmﬁéém%@%‘afm?erm@e&%ﬂmem@
3.5mmoles carbon te/ resmrgng 1&1 was added. TQ \W %tﬁtﬁ was stirred at room tergl%erature
overnight. The r@E 'ﬁﬁg A Hrﬁ{%e}%@?ﬁ% & it R YRS S mbined
filtrate and washtfige @%Q@lboﬁt%@mawdentrﬁré& etk eethitedsiliedtovgiveagnesive somatriaer(116.29)
as a brown oil. 1&didNiviird40QeVitddudet @3 é B RiIVE @) darRrpm (4383 (dhidm§L 3thi, (241 pd0aH) (d, J=8.0
Hz, 21-1) 441 (Qal=dkés ikl feamtdth iadd Aild % tedrddt O I7é fde HEY &00edfihed=4-5. 1.5

Hz, 1H) 2.47 (s, 3H).
under reduced pressure to give the title compound (42g) as a grey white solid.

'H NMR (400 MHz, CHLOROFORM-d) & ppm 7.31 - 7.40 (m, 10H) 4.59 (s, 4H) 4.26 (s,
4H).
LC-MS Retention Time 3.27mins, MNH," 288.
25
Alternative Preparation A of Intermediate 1

A mixture of sodium hypochlorite (100ml, 13%w/v) and saturated sodium bicarbonate
(25ml) was added in one charge to a stirred solution of 1,3-dibenzyloxy-2-propanol (10g)
30 and 2,2,6,6-tetramethyl-1-piperidinyloxy free radical, (TEMPO) (0.3g) in toluene (40ml).
The biphasic mixture was stirred at 20-25°C for 15 minutes when HPLC analysis showed
reaction to be complete. The reaction mixture was stirred for a total of 25 minutes at 23°C.
The reaction mixture was separated and the organic extract was washed with 5%w/v
sodium thiosulfate solution (40ml) and separated. The organic extract was washed with

35  1%wl/v sodium chloride solution (2 x 25ml). The organic extract was then concentrated in



LC-MS Retention Time 3.2mins, MNI-14. 314. 15Alternative Preparation A of Intermediate 5
3,3,3-Trifluoro-2-hydroxy-2-(14-methylphenyl)sulfonylloxylmethyl)propyl4- methylbenzenesulfonate
(14.29¢, 29WMapirtddshToromethane (75m1) was pumped through a cartri®§d /EFA0QIMIAT) 24
PS-carbonate resin (not pre-swelled) (3mmol/g, 25g, 20 75mmol) at 675 microlitres/min. The
temperature was set to approx. 50C by wrapping a Whatman thin film heater around the cartridge. The
pressure was regulated at 40psi. After all the reagent had been aspirated, the column was_ washed
through with dicﬁﬁfﬁ@nﬁ%tﬂ’é\%& 8 fﬁ?é%éﬁ%ﬁ%’é%%lﬂ%ﬁ?%??e&o t8'Y8a§<g§i§F1ﬂy HAGSRY'8Y6R pressure
regulator had to mepanesvéd &8 fédviels tHaprddBusrecye cofl bt dptutias \werrewatkwitated in vacuo
to 25afford the titéerompeinse(7.259). Alternative Preparation B of Intermediate 5

Bistosylate, 3,3, 3-trifluoro-2-hydroxy-2-({[(4-methylphenyl) 30 sulfonylloxylmethyl)propyl
4-methylbenzenesulfonate (1.047kg, 2.24mo1, 1.0eq.) was dissolved in dichloromethane (9.0L) in a
20L flange fRisk AE0atxsR soaaliod @ ghintgrmediate gon. Potassium carbonate (1.24kg, 8.95mol,
4.0eq.) was added portionwise over 8 hours and stirred overnight at room temperature. 'H NMR

showed -41% compigti_nopfsifraciexidegdiinrat HasRssIRIIBE UbsRAISdMON 6, BMST.)3vhsadded over 8

hours and 69 stjyr verni NM 9 leti r [ iti otassium
carbonate (300;{,Fl (i?%eg .mv(?/agé'1 gsc_ghj’e]é 8%‘?%%%%??38%( s?%?r{g B’ég}%gtﬁt?%%%@hﬁ@gﬁb&% rl(E:)Sompletion
of reaction reacl’f?&.af’a%dr%é&i?&ﬂ”rﬁfxlu?édm%zﬂﬂ@f@éﬂﬂ?% Jeda E?H%‘Ps‘\ﬂﬂh%{%&dwl&%?ne and
washed wittPdickiTbeorsstioame xTireevidsr ket ines watasHethjvifrhelReEDEBurs (8 15k yebetive (@@l and dried
ove(; M9SC?4- Th@a@Hé@_i_@OQ@S I&f@ramm;m&r@tﬁ@ wadeséﬁdwgg%]?r@%auaiit%giv&asa?mi@é#eciilézhe
crude product was purifi suction chromatography.(<13cm silica o sinter, collected -1.
fractions, startin‘g';v a\'/?/i%ré‘?a%:g %’ﬁf&éﬁ}}ﬁ’%ﬁi‘gﬁ ?8%? éls%el%gr’?tr rl?rﬁl ua{ﬁ'th[ﬁeh ors?flcg?ﬁ'orﬁa(éu(ﬁ/avéa?emoved,
the polarity of theleRb it §8vhareiAtré LBl AewWiptes 060, Hireb aatht 2882e ex{Ass Was with 70:30
10 Petroleum etbgréeteAc Tiwingatidesyrbchicridesshdsbyilr 6 thuet—=oGyunmyilmikye=( 3. Somentixed
fraccgionts«vlvqu;e %Q%émew@mﬁyrméeg%a%a@é&%rgs%fél_dl&&%ﬁ@t%%simw&eé #ﬁv%les?aeﬁtlgg@ G Cgean
produc g, 63%) as.an orange o C ified w vacuum : re

Cotution of the (A Ol R LAy i SR SOR o e B 67 S ol i
anhydrous 1,4-cR8ERTTOAPEENEE SANAPr e8! HathaRtEEPsRItRTBMBWas added benzylamine (4.1 ml,
37.4 mmol) in small portions over 10 minutes. The 20 mixture was stirred at ice bath temperature for a
further hour befoiig. haiRg pHAWEHI® Mamdeddisand then stirred for 18 hours. 2M Sodium hydroxide
(50m1) and 1,4-dioxan (50m1) were added and stirred for 2 hours at room temperature before being
heated at 98C for 22 hours. The mixture was allowed to cool before being concentrated to low volume
and partitioned JEgviin eampPHret4rs (PB0ATEY aff valter ' (P0oiess). Usie depdriivdrgssiafingous layer
was further extracirdantihedoptentetate (1 x 250m1) and the combined organic extracts were washed

with water (1 x 10Qmk, sayated J%Ln%@gﬁew&yn;)cs&eeﬁ&eLé@@ymrﬁummt%ew sopegnirated

under reduced pressure to give an ol . This was purified on 3 X 1009 SPE cartridges using a

A4
0-100% cyclohelCaHe Rt A MG ATR AT oVe?%@%ﬁé‘!%spﬂg\?@ UFAT RO IREMRRIHEH Yithe
relevant fraftionsainidivedetediicad piiuhaifdnistas $RRUPBMpound (5.099g) as an oil. 1H NMR (400 MHz,
CHLOROFORM-d) 8 ppm 7.30 - 7.35 (m, 2H) 7.23 - 7.29 (m, 3H) 3.75 -3.86 (m, 4H) 3.57 (d, J=11.6

Hz, 1H) 3.06 (d.v{i5l&hildAs WebeApRBdRa) Sdiubr & 3. alehd - 25 opaRePRY, 2 Q8p™-

in acetonitrile (489ml). Solution B - tetrapropylammonium perruthenate (7.72g, 22mmol,

5mol%) and N-methylmorpholine N-oxide (87.5g, 748mmol) in acetonitrile (611mil).
30  Solutions A and B were pumped through the Cytos Lab system in the ratio of solution A to
solution B of 1: 1.25 with a total flow rate of 7.8ml/min and residence time of 6 minutes.
This gave a total reaction time of 2 hours 21 minutes. The total reacted solution was split
equally into 2 batches and each was concentrated in vacuo. Diethyl ether (250ml) was
added before being washed with sodium sulphite, brine and cupric sulphate and then
35 filtered through celite, dried and evaporated. The batches were recombined to give upon

evaporation in vacuo the title compound (71.64qg).



LC-MS Retention Time 1.45mins, MN+ 250. 70 Intermediate 7:
2-(Aminomethyl)-3,3,3-trifluoro-1,2-propanediol FF H2N OH A solution of
3,3, 3-trifluoy Q@ 2pH B ethyDaminolmethyl}-1,2-propanediol (8.339, 53 AXRRIN0HOSH 2hol
(550m1) containing palladium hydroxide on carbon (26%%’ 800mg) was stirred under an atmosphere of
hydrogen for 24 hours. The catalyst was filtered off via a pad of celite and the filtrate was concentrated
under reduced pressure, toluene was added and the solution evaporated again under reduced
pressure to give the title compound (5.06g) as an oil. 101H NMR (400 MHz, Me0OD) 8 ppm 3.69 - 3.69
(m, 2 H) 2.96 (d AtefitbéPre igndY o &lfatel2, 2 H). LC-MS Retention Time 0.32mins, MH+
160. Intermediatg &ofetavl JraMinRelséf={isQyonbte pydor 1508y azekad-carnary latens 2@ 3470 a stirred
suspension of 4- Iﬁﬁ%ﬁfgylhmg?zr%n ngr@c#g |dea £9.736C%, 6,On?am§)(9_|r?I etharﬁol ﬁzﬂ?%’%-}’ﬁas added
triethylamine (9.2m1, Im05 and 1o the res mE; 4B PSatution was adotd eéfﬁyl tHed W
2-cyano-3-efhox§¥iRpRdes(iTer1 5y seoirmel porassival iR de 499 Stdemelreviwrtes tigsritwrasfor 3.5
hours. The solutidatamdtiavesctorcontde aadbaoled to -10°C. A 14% aqueous NaOCI solution was

diluted to 1M (2145g diluted to 4050ml). The pH of this solution was then adjusted to 9.5

by dissolving NaHCQO; (80g) immediately before use. This NaOCI solution was added

over 1 hour, keeping the temperature of the reaction mixture between 10-15°C. The
10 mixture was the stirred for 60 minutes. The orange coloured organic phase was
separated and the aqueous layer was extracted with dichloromethane (5.0L, 2.0L). The
combined organics were washed with 10% aq. HCI (10.75L) containing potassium iodide
(143g), 10% aq. NayS;0s (5.0L) and water (5.0L). The organics were dried over MgSO,
and concentrated under reduced pressure to give the crude title compound (893g, 90%).

15  This compound was taken through to the next step without further purification.

Intermediate 2: 1.1,1-Trifluoro-3-[(benzyl)oxy]-2-{[(benzyl)oxy]methyl}-2-propanol

SUSOve

To a solution of 1,3-bis[(benzyl)oxy]-2-propanone (42g, 155mmol) in anhydrous

20 tetrahydrofuran (600ml) was added trimethyl(trifluoromethyl)silane (35ml, 236mmol) under
nittogen. The mixture was then cooled in an ice/ethanol bath to -3°C before
tetrabutylammonium fluoride (1M in THF, 180ml, 180mmol) was added dropwise (initial
10ml of addition resulted in a slight exotherm with the temperature rising to 9°C before
being allowed to cool to 6°C and then the addition was resumed, the temperature

25  dropping to the range of -1°C to +3°C). The addition was completed after 30 minutes. The
mixture was stirred for a further 4 hours during which, gas was evolved all the time and
then 2M hydrochloric acid (750ml) was added with stirring. Diethyl ether (600ml) was
added and the separated aqueous phase was reextracted with diethyl ether (1 x 600ml, 1
x 300ml) and the combined organic extracts were washed with saturated brine (1 x

30  300ml), dried over sodium sulphate and concentrated under reduced pressure to give an
oil (52.9g). This oil was purified via flash chromatography (Silica, 800g) using
cyclohexane:ethyl acetate (9:1) as eluent. This gave the title compound as a yellow oil
(39.5g).

‘H NMR (400 MHz, CHLOROFORM-d) & ppm 7.29 - 7.39 (m, 10H) 4.60 (s, 4H) 3.72 (s,

35 4H)3.38 (s, 1H).



20temperature and after standing overnight the resultant solid was filtered off, washed with small
amount of ethanol and then ether before being dried under vacuum to give the title compound (12.19)
as an off wiWe® 2ot 144327NK/1R (400 MHz, DMSO-d6) 5 ppm 7.70 (s, 1 H) FCSBER00ESGRZ, 2 H)
7.34-7.41 (m, 2H)6.34 (br. s., 2 H) 4.21 (q, J=7.0, 7Q Hz, 2 H) 1.26 (t, J=7.0 Hz, 3H). 25 71 Toa
suspension of ethyl 5-amino-1-(4-fluorophenyl)-1H-pyrazole-4-carboxylate (12.1g, 48.5mmol) in
ethanol (250m1) was added a solution of lithium hydroxide (5.8g, 242mmol) in water (100m1). The
mixture was stirred MIERBOIGP I BHIGETIPvYL EHotwEd to cool and concentrated to 50% of its
volume before 5M hydrochloric acid (47m1) was added. 5 After stirring for 15 minutes, the resulting
white solid was fifgse@iE prg dtaibea 2Mnbsrasitopic acid (3m1) was added to the filtrate and the
resulting solid was filtered and the combined solids were washed with water and diethyl ether and then
dried under vacuum to give the title compound (10.27g). 1H NMReg:OO MHz, DMSO-d5) 8
ppm 12.09 (Br. sA 1AEE7 6§ 113 pervioxss lerﬁp%qyelo@sm andy 1(tiosem 2@(’8?”@)"3%? LC-MS
Retention Time 2288nih. Médti2dehtshter digdbaimetBarts AZAmIp-taddstluedomite nad)eNl 43 BC. A
3-trifluoro-2-hydrgyyin (JSWKMMFB&IWA)H%RM%&M@%O@# (@ﬁ@%@sﬂ‘é@@ed AoRAIHR&ET3
5-amino-1-(4- fluororphen % Lg%%ea?fec box |gea0|d 5 86% %g Ig in.an droAstt 0
dlmethylformamuTe §{' ||sopropy a}nea gmef 1 mmo)g 5 coo i an ice bath
for 5 minutes bef@ﬁabetfvlamﬁ%r@twaﬁmalﬂw")eﬂltN"N’,F\P Qeﬁ%ﬁ‘h@?ﬁ&ﬂ'ﬁ?@ﬁ|U"|‘h%ﬁ’€$¥%§2ﬂdbﬁdﬁ§ﬂbsphate
(HATU) (111bg, 29cdm mdiuveas a0 dirckdAdter B Gom B utinatdf evseluHEDQvasalgsisomeddtantibe ice bath

and stirred underLitrQ8p 6@&8%@@% rzse.&%'m%r@I%fégretwe&fmﬂoie&iﬂme fmrnétéglames before
a solution of the amine, %1 mlno %‘1?7‘ rlfI oro 1 2 %ﬁﬁ}:e |oI 5 é %}ln anhydrous
dimethylformamids |25 wvég‘a rl9§ C’”Ca ol TSRV Sc? ﬁ'ﬁ)l ABR0AGed for 2.5
hours. The mlxtu(rlﬁwlél@ftﬁér’@p’é\frﬁﬂé?feé Beqweéﬂ?lemﬁylsa&emé?(soém) ﬂ‘?é’m?m&%‘ﬂ?s%ﬁﬁl) and the
separated aqueotihntraeivas teexingied\silvetytedseidtedRR0a3ljarkvg POFOIBNEGeRI grRIC extracts
were washeg with Watst 1, RN plod 20058 Lot MdaneiRRYRsic-a%d {dmpR00m1), concentrated
lithium chloride (2 x 200m1), saturated sodium hydrogen carbonate (1 x 200m1), water (200m1) and
saturated brine (2 x 200m1) before belng dried over sodium sulphate and concentrated under vacuum
to give a foam 3@Rtareaflvert B afHdptarngdiateidded followed by dichloromethane (50m1) and the
mixture was swirled to initiate crystalllsatlon It was left to stand in the fridge for 15 hours and the

esulant solid i grcd SIS ST AR SURSS O NSO ANG AT T e

heptane before belnlg vacuum to give the title compound as a white solid.
in THF (5ml). This was added cautlously to a stirred and cooled (+15 C squtlon of 1,3-

dibenzyloxy-2-propanone in toluene (24.65g, equivalent to 5g of the ketone) and

(trifluoromethyl)trimethylsilane (7.5ml). There was an exotherm and a lot of gas evolution
on addition of the first 1ml of TBAF solution. The temperature rose from 18 to 40°C. The
TBAF addition was carried out over 3 minutes and then the mixture was stirred at 15-30°C
25  for a further 2 minutes and then cooled to +10°C while carrying out an HPLC analysis.
The reaction mixture was sequentially washed with 1M aqueous hydrochloric acid (50ml),
1% aqueous sodium chloride solution (2 x 25ml) and a mixture of 1% sodium chloride
(26ml) and saturated sodium bicarbonate (5ml) solution. The separated organic extract
was concentrated in vacuo to give 6.41g of the desired product as dark brown oil in
30 101.8% yield. The NMR spectrum showed the presence of residual toluene (8.8%) and

starting material (ca 3%).

Alternative Preparation C of Intermediate 2

* 35 The title compound was prepared via a ‘flow' process using the following starting

materials and solvents.



1H NMR (400 MHz, DMSO-d6) S ppm 8.17 (t, J=6.1 Hz, 1 H) 7.99 (s, 1H) 7.54 -7.60 (m, 2H) 7.33 -
7.40 (iii, 2H) 6.37 (br. s., 2H) 6.30 (s, 1H) 5.19 (t, J=6.4 Hz, 1H) 3.51 -3.69 (m, 52H) 3.38 - 3.50 (m,
2H). LC-MSYReéntidH e 2.20mins, MH+363. Intermediate 11:2-1(0-AmiPOIVEP2007/055724
-(4-fluorophenvl)-1H-pyrazol-4- VIicarbonylIarnino)n&thyll-?a 3 3-trifluoro-2-hydroxypropyl
4-methvibenzenesulfonate NH2 HN O 10CH3 To a stirred solution of
5-amino-1-(4-fluoropheny1)-N-[3,3,3-trifluoro-2-hydroxy-2-
(hydroxymethyl)propyl]-1H-pyrazole-4-carboxamide (2.47g, 6.82mmol) in anhydrous dichloromethane
(20m1) and anhyideotitepsorabnend el prepeted ram GRChattrsnder Systerogesdatnpospheigmwas added
p-toluenesulri)h?mam%mllc&tﬁgwg-%@m% m@o@dwwmbﬁdva@rﬁéwmé%ﬁte%m%éce«mtlh _
temperature before being a to warm to room.temperatyre and stirreq overnight. The solution
was evaporated rﬂﬂ'&%rm\?gcﬁtl% r\g %%\c/i'athaeqﬁgg?auuswgts %gf;\art?tri‘c'?hiraebrgtavsgbéno%qﬁyrvgge%%g M O 1) and
water (30m13. THE9R&RaARY 67g4Ale phase was washed with 2M hydrochloric acid (2 x 30m1), water
(30m1), saturated sodium hydrogen carbonate (30m1), water (30m1) and saturated brine (50m1)
é}e%e)b?ﬁg ]§0 ﬁwgdsems_n?goclim Sw@mél h@. a@?hﬁu‘éﬂrwale?,%_%%Hiﬁgkg%ﬁeb%ﬁéigéi @d@wg?ha Ifoamt t
.459). This foam was puri 0 lashma olu ilic usin - 0 ethyl acetate
i cyciohexane B S ey CHIR STETUS T8 L oo voveel FRahdehid ' ™1
NMR (400 MHz, (Bn3E4aics Bpiateindyrmmgigryiucrids @.0 & THE) 2658 (#3228mobiz, 252H) 7.55 -
7.60 (m, 2Hp7.45 (d, J=8.1 Hz, 2H) 7.34 - 7.41 (m, 2H) 3.97 - 4.06 (m, 211) 3.63 (dd, J=14.7, 6.6 Hz,

1H) 3.45 (dd, 1H) 2,3&{5a3kh BCaMe Fiﬁ@séﬁiqm&}gnetﬁe%mﬁawwsw wif? $iginediate 12:
ﬁﬁﬂ'&*“‘“”829%9%%%"é"é‘%?ﬁ&%@frggé%%gtﬁ%ll'Z'OX'ra” tHFEeeatQYJI'%mipr G5zale -4 -cgrboxamide

giving a t minutes. e
reaction mixture was quenched with 2M hydrochloric acid (560ml) and then divided into 2
equal batches (2 x 280ml). Diethyl ether (100ml) was added to each batch, extracted and

15 then washed with brine (2 x 100ml), dried (MgSQ,) and evaporated to give a residue
(82.99g). Part of the residue was taken up in dichloromethane and applied to SPE silica
cartridges. Using 10% hexane in dichloromethane as eluent and concentration of the
relevant 15ml fractions, the titte compound was obtained. The bulk of the crude sample
was purified on the Combiflash Companion XL. 8g of material was run on a 120g column

20 with a solvent gradient of 10%-70% dichloromethane in hexane as eluent. Any mixed
fractions from each run were combined and repurified in an identical manner. All pure

fractions were combined and evaporated to give the title compound (68.68g).

Alternative Preparation D of Intermediate 2
25
A solution of 1,3-dibenzyloxy-2-propanone (310g, 1.15mol, 1.0eq.) was placed in a 10L

flange flask, equipped with magnetic stirrer, condenser under argon, followed by THF
(3.5L). This was stirred at 15°C. Trimethyl(trifluoromethyl)silane (TMS-CF;) (Matrix, 231g,
1.62mol, 1.41eq.) was added dropwise over 1 hour. The solution was then cooled to 0°C
30 using an ice-water bath and tetrabutylammonium fluoride (TBAF) (337g, 1.29L, 1M in
THF, 1.29mol, 1.12eq.) was added dropwise keeping the temperature in the range 0-8°C
(initial sharp delayed exotherms). After the addition was complete, the temperature was
raised cautiously to 20°C and the reaction stirred at 27°C overnight (oil bath). (TLC Rf
starting material=0.3, product=0.4, 80:20 petroleum ether/ethyl acetate showed reaction
35 was essentially complete). Reaction mixture was then cooled to 15°C using an ice-water
bath, then quenched by slow addition of 1M HCI (10.5L) (transfer to a 20L separator after



A solution 2-[({[5-amino-1-(4-fluorophenyo-1H-pyrazol-4-yl]jcarbonyl}amino)methyl]-3,3,3- 5
trifluoro-2-hydroxypropyl 4-methylbenzenesulfonate (2.8g, 5.4mmol) in anhydrous tetrahydrofuran (150
ml) was shaW&€n20iflpBR/imer supported carbonate resin (ex Fluka, 5g, 3.5m&BKE2007/8F01261) which
had been pre washed with tetrahydrofuran (5x). After ghaking for 15 hours, the resin was filtered off
and the filtrate was evaporated under reduced pressure to give a semi-solid (1.986g). Diethyl ether (ca
10m1) was adde%‘i &nd O aft stan ing for 3 ours, thy T nt c aII q_s ﬁhd (lgé was filtered off
and washed with hepfJ ﬁlt fe'3n aﬁrgélrﬁlfa e Were 'Své(pg} d% red(ieed ?Qfgure and
the residue, dlssergé'dqﬁW&Wé‘?ﬁétﬂ@hé’?iﬁh@éﬁhﬁé@j %W%{@%@hrﬁb@,t@ﬂéﬂi@%‘%mﬂr'i'ﬁc(]?@gg) eluting
with 0-100% ethyigaeiatel ikoayaiohrxandspveructdpiastias to yaéfoedbeoeresingseavitd. #8g). This was
combined with the crystallised solid to give the title 15compound (1.46g). 1H NMR (400 MHz,
DMSOd6)8ppm8150(t J= 61Hz,_,|1H 794(s 1H 7.53- 760(m 2H) 7.36 (t, J=8.8 Hz, 2H) 6.38 (s,
2H) 3.88 (dd? J=1HegmeC i alsamethylld 24-nsopanstiiol 1y 3.17 (d, J=4.3 Hz, 1H) 2.90 -2.98 (m,
J=4.0 Hz, 1H). LC- MS Retention Time 2. 83mins, MlFé: ofh5. 20 Intermediate13: 1,1
1-Trifluoro-3-1(phenylmethyl)aminol-2- T [(Phenyl"ﬁ&&%&nﬁ’mo]methyll 2-pro panol FF OH To a

solution of [2-(trifluor methyl Xjr ( 7.3 mol) in
anhydrous dloanﬁ (i@ﬁmﬁ) S{Irl’é%fuli‘ll er A r? %nzé’ %Pﬁrhn ? n |cera er%a'{??il ddded
benzylamine (8.1 980RIHIBIEHERROAW] M&ﬁ?@?ﬁﬁ%t@é%k@'@@&myba‘tﬁ lwas(?éﬁ’ﬂ)\)é@ and the
solution was stireehiss 3 hours/ 2iVuided initrodeyd md dextoRnbs 1donmel anddiaxandspberd) were

added o (hguspafsiRNANL AR aH LA RS Sl AXeIGUAIoHGYsSal A oS en Beated a

100C for 23 hours before bej %;oconcentrate under reduced gressure and the re5|due partitioned

between ethyl adS¥feSk S S AHE I EILI A BOM P IPA S FbPRBIHEEE Yn 8T e WK washed

with water (100niiregem rexechibhinppGsimalelriedudber $oidienafsuypiearn arad desoetaitenedpunder
reduced pressurevéing, angediuneilvad alerbhismuam eHiHeR O bf 2 dhiotagetss lbanwaiBePg)nvith

cyclohexane:ethy, a6 aﬁé%ﬁ’r?at@ ﬁ%%ﬂiﬂg%‘\%%@ﬁw@ﬂ%&%@ﬁ% u(%élrsr@ju%g!j'}! R0 MHz,

MeOD)5ppm721 7.30 (M 13.1 Hz, 2H) 3.73 =13.1 Hz, 2H) 2.85 J=12.6 Hz,
2H) 2.80 (d/3=13"8 rﬁ?d%izi@% Rét éﬂﬁbﬂ%l%@?@%ﬁﬁ.wgemm%@ et ArRAmg Eoi%:
3-Amino-2-(aminBrisetiateripil Wi lefifnothe- 2apvopeamion-o Bi2iNeitle compound (48.56g) as an off

white solid.
'HNMR (400 MHz, DMSO-d;) 8 ppm 5.65 (s, 1H) 4.89 (t, 2H) 3.54 (d, J=5.8 Hz, 4H).
LC-MS Retention Time 0.42mins, ES™ 159.

20

Alternative Preparation A of Intermediate 3

The title compound was prepared employing the Thales H-Cube hydrogenator and milligat
pump in full hydrogen mode. A solution of 1,1,1-trifluoro-3-[(phenylmethyl)oxy]-2-
25  {[(phenylmethyl)oxy] methyl}-2-propanol (58g) in ethanol (580ml) was prepared. The flow
rate was 1.3ml/min, the temperature was set to 80°C and the cartridge employed was a
10%Pd/C Cat Cart 70 which was replaced every 2 hours. Any fractions which still
contained starting material and the mono benzyl intermediate were reprocessed. All pure
fractions were combined and evaporated to give the title compound (26.48g).
30
Alternative Preparation B of Intermediate 3

1,1,1-Trifluoro-3-[(benzyl)oxy]-2-{[(benzyl)oxy]methyl}-2-propanol (1.3kg, 3.82mol, 1.0eq.)
was placed in a 10L flange flask equipped with a overhead stirrer, followed by ethanol

35 (4.5L). 10% palladium on carbon (27g) was added under Argon atmosphere. The



OH A solution of 1,1 ,1-trifluoro-3-[(phenylmethyl)amino]-2-{Rphenylmethypaminoimethyl)-2- propanol
(8.15g, 24.1mmol) in ethanol (200m1) was stirred under a hydrogen atmosphere 15 over Pearlman's
catalyst (50W0R0fG12432burs. The catalyst was filtered off and the filtrate cBaddiRras3MA3Ader reduced
pressure. The residue was redissolved in methanol agg concentrated under reduced pressure to give
an oil (4.825g). This oil was redissolved in ethanol (200m1) and stirred under a hydrogen atmosphere
over Pearlman's catalyst (500mg) for 24 hours. The catalyst was filtered off and the filtrate
concentrated un&RA°S AT BE HTEERIRS {8 BYIEasBAMRS B APSERREES. BAgTHE EhPalicsarIR 00 MHZ,
DMSO-d5) 8 pprstiedisoverigiinat SPNC Itiberhatiohatewishe topped up repeatably during the day). 'H
ﬁ'Aminﬁ‘N[i')(iWWQﬁb?éﬁiﬁﬁiﬁgw %Wﬂﬁ%‘ﬁ@%ﬁa’élﬁhég(ﬁ_ﬁer 1 w?elg, reql].:ired additional
uorophenvl)-1H-pvrazole-4-carbo | \ tion .
S-amno-L-(41ucE b Re i RO e bbbl AR HALE 2 po of ot
dimethylfornarmiels (305145 4118 SBEH G UTRAALS (FEh LoRESHIFAISY VeAEdgeursc Pressure (o
0-(7-azabenzotrigizeldh-yil)- N Hik N/l leteaimetizy | bignivacu e xaftnopbp o sphaiitea (bbAT DpI@i344,
8.8mmol). After 3QRinIieSL R FURRELAERUNAR:(BIRRNEHIY Ind dohs 2y o:Ropcgpanol
(1.79q, 11.3mmq| in d&mgt&wlformdarﬂgeenﬁn1)Vyvasstﬁg ed, ThaemrQbI(th{re was sétrilr e ?td21lC for 15
hours before the S6iven rwassg\r/vaeporated under 75 reguced’ %ressﬂrg &nd the Tesu tcfr?g E;?Jn was
partitioned betwé@gricéthgleadathtavesomaoid meediriteied1001n £9id Masskiskeateel Higatiediuse was
washed withowatiarti:0 80 thep denddibiedrb g ilostde . (SBndJlidnd s ataviate dvitvindué¢hO (@admilt was then
dried over sodiui), sWRRALERRMHSVBBORHE LR 'FAY BRIRISR HBHO AN GAYIRSRHBZ G d his was 5
triturated with dichloromethan 4%%61 25m1) and the solid (2.41g) was filtered off. This solid was
partitioned betwS&H EHRIPAEE 4R B0om1) and 2M hydrochloric acid (40m1) and the separated organic
phase washed with water (20m1). The combined aqueous phases were made alkaline via the addition
of solid sodium hydregertearbonate and:then were egtsaxtefiwitoaiatoagetaie1(emiphdiyg combined
organic phases ‘Q’Lﬁ(&)wgﬁtﬁgtﬂ(}mm@lW—‘?ﬁg{h%ﬁ%eﬁﬁﬁdﬁ%@d brine (25m1), dried over sodium
sulphate and concentrated under reduced pressure to give the title compound (936mg) as a white
foam. 1H NMR (400 MHz, DMSO-d6) d ppm 8.15 (t, J=6 Hz, 1H), 7.98 (s. 1H) 7.57 (dd, J=9, 5 Hz, 2H)

7.37 (t, J=9 Hz, 2H) 6.39 (s, 2H) 3.6133 48, 2H).3.34 (br. 5., 24283 (d, J=3 Hz, 2H). 15LC-MS
Retention Time 2.00mins, MH+ 362. Al |® ive BW@ A rmediate 15
/,S\\/ //S\\

(O] O O

To a stirred solution of 2-(trifluoromethyl)-1,2,3-propanetriol (18.9g, 118mmol) in pyridine
(200ml) which had been cooled in an ice bath was added p-toluenesulphonyl chloride

20 (67g, 351mmol) to give an orange solution. The ice bath was removed after 45 minutes
and stirring was continued for 21 hours during which time a solid formed. Most of the
pyridine was removed under reduced pressure and the residue was partitioned between
ethyl acetate (500ml) and water (300ml). The separated aqueous phase was further
extracted with ethyl acetate (1 x 250ml) and the combined organic extracts were washed

25  with 2M hydrochloric acid (1 x 200ml), water (1 x 200ml), saturated sodium bicarbonate (1
x 200ml), water (1 x 200ml) and saturated brine (1 x 200ml) before being dried over
sodium sulphate and concentrated under reduced pressure to give an oil (72.8g). This oil
was purified on a Flash silica column (800g) eluting with cyclohexane:ethyl acetate (5:1)
to give the title product (49g, 95%) as an oil which crystallised on standing.

30 'H NMR (400 MHz, CHLOROFORM-d) & ppm 7.78 (d, J=8.3 Hz, 4H) 7.38 (d, J=8.3Hz, 4
H) 4.18 (s, 4H) 3.66 (s, 1H) 2.48 (s, 6H).
LC-MS Retention Time, 3.62mins, MNH," 486, ES™ 467.

Alternative Preparation A of Intermediate 4




5-Amino-1-(4-fluorophenyl)-1H-pyrazole-4-carboxylic acid (0.67g) was dried by co- 20 evaporation of
THF/toluene (1:1) followed by high vacuum for 18 hours, 0.67g became 0.47g after drying. Thionyl
chloride (6nM{PR5/a8#3@d to the acid (0.634g, 2.9mmol) and the resultant MXIEEMEHSHF?éd at room
temperature for 2 hours. The mixture was evaporatedsto dryness then co-evaporated with
dichloromethane followed by toluene. 2- (Aminomethyly3,3,3-trifluoro-1,2-propanediol (0.47g) was
dissolved in THF (5m1) and 25 cooled to <5 C in an ice-bath under an atmosphere of nitrogen.
Pyridine (0.47m1, 0.459g, 5.8mmol) was added followed by a solution of the acid chloride in THE
(5m1). The reactldf ites eBARALONARRIERPTRIDIY detn flerat RFeceRsWIy e e tifky ge BAGHE- total time
20 hours. The remeteialsrixtlyaveras. partitioned between ethyl acetate (25m1) and saturated aqueous
sodium hydrogen carbonate (25m1). The organic phase was washed 30 with aqueous hydrochloric
acid (25m1) followed by saturated aqueous sodjum hloriﬂe solution. The grganic phase was dried
(MgSO), fired 4 UMH A, AR aOP IS bt aT I EEAL LA REEG) Gy
Alternative prepgranmc@,d‘ﬁ,Mfé’rﬂﬁé@[g[@em#V@-hexanediamine (30ml, 139mmol), dichloromethane
5-amino-1-(4-flugssmhigny DéH;8od, B-1rdlesnienasbipe oaxycRdiigh e pvlzme thiyl paraimadichloromethane
methyl}propylyllzggam%_zole-&carboxamide (20.479) was dissolved in ethanol (100m1) and
hydrogenated over 10% palladium on carbon (2g). A small portion was filtered using celite to give an
orange yellow solution and LC/MS analysis indicated complete reaction. 5 Therefore the remainder of
the suspensfon \BaltibresnAitest ddvwanel theperbthgrigie HAW S dluthsregotec dieaeirsddvmadiotoative a pale

yehllow S(l)gd- Thigdnaga@rieste e saokimitinaoveisiobiare e btiv co/ pampdcthiang) as ;nl
white solid. 1H MAR. (4Q0MHz LOROEORM-d) a ppm 7.62 (s,.1H), 7.5 2H), 7.21 (m, 2H), 6.1
(.t 1H). 5.46 (28" BLeY sgfo?ﬁrﬂf%éﬂ%r%‘%} 50 e b A E YR ereinton
Time 2.10 mins, MARPEBS GRYMERINGRE 18" BPXRNTo - (4Rt orbetiehTeerrl Y e XAkt 49 hydroxy-2-
f(methylamino)nuithighpmehabl- 1643 pyrefec] ebéina nyasteechickéth Girne Ndridd, GVIgSTR)a Stiwkoaraf
?%g(rjnino-;-%-flue&?wﬁmﬁd)éu-é[\?e(yifaémwmul)nﬁsoaﬂ@méun%Ha/%&nl;klvﬁévlyr@;;@l?egmwamide

mg, 2.18mmol)_in anhydrous tetrahydrofuran w ed methylamin in .
Letaimrororan, AR o HE PSRRI LS R i e RO SRR X which
was triturated witfPiREBRAtBIAGT (. BRtS. ieoreasirty WBNdBRRes ffis NP iteserb PU6ith a little
diethyl ether anctthesnpattro te wine20etidre(40+60 ptis e tneo tilliecam pouettold6 arsitga cohMR (400
Mz, CHLOROQRMtH BARAASR:AS Hhihdnd 7 678 30yt 28y 3 BelorbiL (m, 119
5.46 (s, ZHél .8gé d,J=14.4, 7.7 Hé 215893.56 (dd, J=14.3, 5.0 Hz, 1H) 3.03 (d, J=13.3 Hz, 1H) 2.62
(d, J=13.1 B2, 195'5 58 WePiReusE 2’ t8us Retention Time 1.79mins, MEI+ 376. 25 Intermediate
17: 5-Amino-N-{2-Rethylaminolmethyll-3,3,3-trifluoro-2-hydroxypropv1)-1-(4-
fluoropheny1)-1kpxratzel rdpacriapr@olitieermediate 4

2-(Trifluoromethyl)-1,2,3-propanetriol ( 300g, 1.86mol, 1.0eq.) was dissolved in pyridine
25 (2.0L)in a 10L flange flask fitted with an overhead stirrer, thermoprobe under argon. This
was cooled to 0°C with a solid CO,-acetone bath. Tosyl chloride (809g, 4.1mol, 2.2eq)
was added portionwise, maintaining temperature <10°C. On completion of addition, the
cold bath was removed and reaction mixture allowed to stir at room temperature
overnight. The reaction mixture was filtered and concentrated under reduced pressure.
30  The resulting brown oil was partitioned between EtOAc (4.0L) and 2M HCI (4.0L), stirred
for 5 minutes and separated. The aqueous layer was further extracted with EtOAc (2 x
2.5L). The combined organics were washed with saturated NaHCOQOj; (3.5L, 5mins stir
period), brine (2.5L) and dried over MgSQO,. This was concentrated under reduced
pressure to give a thick brown oil. The crude material was taken to the next step without

35  further purification (950g, overweight, assume 100%).



77 To a solution of
5-amino-1-(4-fluoropheny1)-N-([2-(trifluoromethyl)-2-oxiranyl]methyll-1Hpyrazole-4-carboxamide (2g,
5.8mmol) inveeaNiite8325m1) was added ethylamine (5m1, 23mmol). TheP€FURRBAOHES Bkred at
room temperature for 24 hours under nitrogen before fyrther ethylamine (2m1) was added. The
solution was concentrated under reduced 5pressure to give the title compound (2.290g). 1H NMR (400
MHz, CHLOROFORM d) 8 pm 7 64 (s, 1H) 7. 50 7.56 (m 2H) 7 19 7.25 (m, 2H2 6.29 (br. s., 1H)
5.46 (s, 2H) 3.83 & orQme gy 2 Qxiram i 4rpethvibenzenesulfonates 4 1, 1H) 2.63
-2.84 (m, 3H) 1.13 (t 3H) LC MS RetentlonFTlme 2 06m| VIH+ 390 10 Alternatlve Preparation A of
Intermediate 17 Asolutionof5-amino-N-(2 ety I(pheglylmlnmmethyl) -3,3,3-trifluoro-2-
hydroxypropy1)-1-(4-fluorophenyl)-1H- pyraz@-/ca?boxa Ide (0.39g, 0.813mmol) in 15 ethanol
(35m1) was stirred under an atmosphere of hygroge@ oVer Pearlman's catalyst (45mg) for 7 hours

(32m1 of hydroggn takegqypbnl he cagplyst wag filtered gff gmgotrlgezf ,qgmwgg&% give the
titte compound (0.313 te solid. 4 m 8 10 (t, 1H) 7.94
(s, 1H) 7.54 - 7.6 ?mg%ﬁ’js}?‘%éyl)%'%'(m 42115“%#?7"(8”‘*(59 Pﬁt% 6 g %‘—6 3 T3 48 (dd,
J=14.0, 5.7 Hz, Highiorgmetreri(2208ng )as 3tiyer 5pdepnEmgam W?tP@Mﬁf&ﬂVPMﬂQ cafhyna@-lvls
Retention Time 2£0MneRS 630 QalrBenmatbiaieabBhate/g resin) (232g) was added. The mixture was

-Amino-2-clethyiipheny st amianin lilch . il g:0rARRNS o7 Snd he Al igaLo"

[2-(trifluoromethyl)- 2 -oxiranyllmethyl 4-methylbenzenesulfonate (4.15g, 14mmol) in anhydrous dioxan
I

(35rl) was addePRIRYIHAISAAGRRRAps 4, PERIAGR Jli2iha ARG Y& R GRR flitrogen at
21C for 24 houryrﬂﬁmmemﬁmedmaﬁmomﬁmmmnﬁﬁ‘dlﬁ dmeaddeavnsoitred for 30 minutes and

then heated @t 109RN@ @6c3MeutHlbrEs GRS E prookothe sobid filerad oftaqd the dilkiate
evaporated undef oglceq PLESSUTE Lo fVE 2 ERI9UR 6D as Pdliedonflasmagter G x
1009 J=4.5, 1.5 Hz, 1H) 2.47 (s, 3H).

LC-MS Retention Time 3.2mins, MNH,* 314.

15  Alternative Preparation A of Intermediate 5

3,3,3-Trifluoro-2-hydroxy-2-({[(4-methylphenyl) sulfonylJoxy}methyl)propyl 4-
methylbenzenesulfonate (14.29g, 29mmol) in dichloromethane (75ml) was pumped
through a cartridge containing PS-carbonate resin (not pre-swelled) (3mmol/g, 25g,
20  75mmol) at 675 microlitres/min. The temperature was set to approx. 50°C by wrapping a
Whatman thin film heater around the cartridge. The pressure was regulated at 40psi. After
all the reagent had been aspirated, the column was washed through with dichloromethane
— at this point the column started to leak slightly and the back pressure regulator had to be
removed to reduce the pressure. The collected solution was concentrated in vacuo to
25  afford the title compound (7.25g).

Alternative Preparation B of intermediate 5

Bis tosylate, 3,3,3-trifluoro-2-hydroxy-2-({{(4-methylphenyl)
30  sulfonylJoxy}methyl)propyl 4-methylbenzenesulfonate (1.047kg, 2.24mol, 1.0eq.) was
dissolved in dichloromethane (9.0L) in a 20L flange flask, fitted with overhead stirrer under
argon. Potassium carbonate (1.24kg, 8.95mol, 4.0eq.) was added portionwise over 8
hours and stirred overnight at room temperature. 'H NMR showed ~41% completion of

reaction. Additional potassium carbonate (600g, 2.0eq.) was added over 8 hours and



78 silica cartridges) using a gradient of 0-25% methanol in dichloromethane over 60 minutes to give
the title compound (2.64g) as an oil. ~ 1H NMR (400 MHz, DMSO-d6) 8 ppm 7.17 - 7.38 (m, 51-I)
3.84 (d, J=18@ M97/14H4323.56 (d, J=13.8 Hz, 1H) 2.79 (s, 211) 2.62 - 2.76 (nPCAHBP2B3/053784 (m, 1H)
2.38-2.48 (m, 5J=13.4, 6.9, 6.8 Hz, 1H) 0.94 (t, J=7 QHz, 3H). LC-MS Retention Time 2.18mins,
MN+ 277. Intermediate 19: 5-Amino-N-(2-ffethvl(phenvimethvflaminolmethvl)-3 3,3-trifluoro-2-
hydroxyproov1)-144- quorophenv,ll_? 1H-ovrazole-4-carboxamide 10 Diisopropylethylamine (0.175m1,
1mmol) was add%(ﬁS 8Vﬁ{&gﬂ e of gﬂ%lﬁ%owe(h%& completion of reaction. ddltlonal otassium
fluoropheny1)-1idapprsate 8 UWEdrbexy Nesciddedld®y ©Buraars einrdd4yernight. 'H NMR showed
azabenzotriazol-dyl=he NNt ttntraaaatay ithsqaidtoRevriluowR MnsRIME (W \dihd: Ehrpbgit®.54mmol)

in dlmethylformamld% f’% mm ;mjewre%lé&%v }'ﬁ”&.‘%ﬁl%rgrxv ﬂ;sa%lrr?geq’ﬁtrate was washed with NaHCO;

15roomtemperatuPe utest enaso UthﬂO amino-2-

{[ethyl(phen§'|mé&?‘r?ar?ﬁﬁ%](%éfﬁﬁﬁd1dieﬂ|ﬂu%’r64§§[9‘opz£H6I 2 egs 1M ARSIk BB9§ Formamide
(Iml) was addededuved eaetrunentixtive wasrktneecbifit roimaTcteds perattevias dunifedsbyl kectieaction

mixture was paruﬁmegoe%?qn@mlﬁ@staﬁ%@gmé) ea@mten (S0mklignd shpiagRAliigasorganic

phase washed with ﬁaturae ous uen ?ﬁ%or de g9l tl Qw%rlergn(q)v\%rdn}ﬁg esiym iulphate
filtered and eva oracf uce ressure € resi ue waség chrom%tcf ryap y on silica

(10g) using 0- 1@@/@'@%&?"8&@?&%@!?{ %"}Rﬁ%ﬁ@k’é}h‘@ Padieift gand rﬁ@nuﬂeg t’éaal%‘ W tme”%ompound
(0.39g). 1HIBIMPP¢40 M Hizh TEHCAR G RVl tay Babmi@=B (55, PP (ot= 25 ifpdtys0 BH)SBa6- 7.36 25

gfg;a) 3-1193-47 %&e(fﬁr%[‘%réé(%%re EHER; @eiéH .@%%Mb@ &iﬂ& éQﬁaeSoo%bmo%J 8 a%&llé (2mH2H1)H)
z
250 3.7 (. 20l Gortppdiet Gpen RhFasdd el e W gt
30Intermediate 21‘]”(@;'33 3,3-Trifluoro-2-hydroxv-2- (hydroxymethyl)propyl butanoate 79
15  Intermediate 6: 3.3,3-Trifluoro-2-{[{phenylmethyl)amino]methyl}-1,2-propanediol

A

To a stirred solution of the [2-(trifluoromethyl)-2-oxiranyl]methyl 4-methylbenzenesulfonate

(10.07g, 34mmol) in anhydrous 1,4-dioxan (70ml) cooled in an ice bath under nitrogen
was added benzylamine (4.1 ml, 37.4 mmol) in small portions over 10 minutes. The
20 mixture was stirred at ice bath temperature for a further hour before being allowed to
warm to 21°C and then stirred for 18 hours. 2M Sodium hydroxide (50ml) and 1,4-dioxan
(50ml) were added and stirred for 2 hours at room temperature before being heated at
90°C for 22 hours. The mixture was allowed to cool before being concentrated to low
volume and partitioned between ethyl acetate (250ml) and water (100ml). The separated
25 aqueous layer was further extracted with ethyl acetate (1 x 250ml) and the combined
organic extracts were washed with water (1 x 100ml), saturated brine (1 x 100ml), dried
over sodium sulphate and concentrated under reduced pressure to give an oil (9.4g). This
was purified on 3 x 100g SPE cartridges using a 0-100% cyclohexane-ethyl acetate
gradient over 60 mins. This gave upon concentration of the relevant fractions under
30 reduced pressure, the title compound (5.09g) as an oil.
'H NMR (400 MHz, CHLOROFORM-d) § ppm 7.30 - 7.35 (m, 2H) 7.23 - 7.29 (m, 3H) 3.75
- 3.86 (m, 4H) 3.57 (d, J=11.6 Hz, 1H) 3.06 (d, J=13.1 Hz, 1H) 2.86 (d, J=13.1 Hz, 1H),
OH & NH are very broad 2.5-3.0ppm.
LC-MS Retention Time 1.45mins, MH" 250.



OH 0 Preparation of Lipase Amano PS Precipitate Amano PS (available from Amano Enzymes) (109)
was suspended in water (30m1) and 5 filtered through a Varian bond elute filter tube, washing with
water (20m»YORReT/ pteipitation with propan-2-ol (200m1), the suspension ISERPHVEPIR24ettle and
the supernatant decanted to leave a 50m1 volume of ?Ilgjspension that was centrifuged at 4000 rpm for
5 minutes and the supernatant decanted to leave the title compound. 10 Lipase Catalysed
Desymmetrisation using Amano PS Precipitate Vinyl butyrate (1ml) was added to a stirred mixture of
4A molecular sieves (29), lipase Amano PS precipitate (100mg) and

2-(trifluoromethymér@Qiipte paddhmahchrptslish @idailanol | P-dopatiediethyl methyl ether (10m1) and the
mixture stirred at room temperature. The mixture was filtered through celite after 21.5 hours, washing
with dichloromethane, 15 concentrated, diluted wi uene (20m1) and washed with saturated
aqueous sodium chloride (2 x 20m1), dried (Naﬂ2 gMaporated to give a light yellow oil. 19F

NMR spectroscopy displayed a 20:1 mixture of monoester/diester with no starting triol. The yellow oil
was purified by chromatography over silica using a 1:1 mixture of dichloromethane/ cyclohexane as
eluent to remove thé%ididpreld u%%%(yl'lfmdzﬁgﬂpgﬁm@ﬂeﬁbﬂmﬂ"b‘?lfﬂ?(gm}ﬁ%%ﬁ%{ﬂ%@@ﬁqﬂﬂ' aé® 83 to afford
the title compourid.dsraghaile steHoel EGHIOIB4g)taitniNpAR 40 Hyikzi EHIDCROFFO RN ®mem 4.45 (d,
EH) 4.35 (d, 1H)\3a§5;,téﬁé’d &h@eBe_ZSa(ﬁlF%séﬂé)eZI\fﬂﬁdro%bﬂ ﬁqﬁé«t %Zé.(ghlér%é)é%g&ﬂsl%kgead%ﬁ 45p1)
nantiomeric excess Determination (R)-(-)-a-Methoxy-a-trifluoromet enylacetyl chloride (45p
stk B T el i R R s R
reactions contairfifiéfhistdrdie o UL & CERHEE RPTIONTFINBIEH LTS hdufciiSrdiethane
(1m1) and the resuiteminoh(st0Besastamexd. at room temperature. After 1 hour, the mixtures were 30
washed with SHRIRCAHARYSRABIABheadim BirgroaNAle SMILLINT &iZM Adugpys solution of
HCI (1ml) and finally water (1m1) and the organic portions concentrated and the crude mixtures
analysed by 19PN %S Ahich the title compound was found to have an enantiomeric excess of
88 % and 86 % reSpitRetdptioaTimrd-Aamins. MEpHdtion A of Intermediate 20 Preparation of Amano
PS Solution Amano lipase PS (100g) was suspended in 1M pH 7 potassium phosphate solution
5(400m1) and filigyedl washing:ihecals withfitherulies solution (4,09ma) jgigive a yellow/brown

solution as the filtrate. Tmmonbilisation of Amano PS ontﬁ) Sepabeads
N=
N _J 0
F
NH, OW

To a stirred suspension of 4-fluorophenylhydrazine hydrochloride (9.76g, 60mmol) in

15

ethanol (250ml) was added triethylamine (9.2ml, 62mmol) and to the resulting amber
solution was added ethyl 2-cyano-3-ethoxyacrylate (10.15g, 60mmol). The solution was
heated at reflux temperature for 3.5 hours. The solution was allowed to cool to room
20 temperature and after standing overnight the resultant solid was filtered off, washed with
small amount of ethanol and then ether before being dried under vacuum to give the title
compound (12.1g) as an off white solid.
'H NMR (400 MHz, DMSO-ds) & ppm 7.70 (s, 1 H) 7.55 (s, J=5.0 Hz, 2 H) 7.34 - 7.41 (m,
2H)6.34 (br.s.,2H)4.21 (q, J=7.0, 7.0 Hz, 2 H) 1.26 (t, J=7.0 Hz, 3 H).
25

Intermediate 9: 5-Amino-1-(4-fluorophenvyl)-1H-pyrazole-4-carboxylic acid
N

Ne=
N__ 0O
F

NH, OH




Amano PS solution (100m1) was added to sepabeads EC-EP (available from Mitzubishi- 10
Resindion) (40g) and the mixture shaken at room temperature. After 23 hours as much liquid as
possible wa¥femei/ed#3Y pipette and the liquid replaced by an equal volumeCaTEPZM 7B otassium
phosphate solution and shaking continued. After 92 hours the mixture was filtered and the residue
washed with water (3 x 50m1), suspended in a saturated solution of octadecylamine in toluene (50m1)
and shaken at room temperature 15 for a further 25 hours. The mixture was filtered, washed with
toluene (2 x 10011 PaFHiREasih &' (S5 13- &Rt tek fiflagrRRmR (5 RyRsle rae iﬁg Holsder. The
immobilised enzyhened) dhetineel E5¢mllewsrosdddsen e ytion 20 tfhiurphkicdidealySedBRmemeimetrisation

using Amano PSpi-aepateags 2l mpaislehsanatans réiixstrestours. It was allowed to cool
2-(trifluoromethyly], %b%c% Fé?ébe 5'%%11%9@% %‘898] §é%ﬁ‘tﬁ’y§r‘89rﬂgr%a£’§aﬁ?ﬂm%¥'” %}ﬁtyrate

(0.3m1) and solvent (as shown in ta elow was shiaken at room temperature.

reactions wete af\3#y<E'By f@lﬂﬁlMﬁ”&’l’fet”l?zrﬁﬁﬂﬁ'ggtd‘@i\?esé’"&rm%rflﬁﬁ{@ﬁﬁﬁ i”ﬂ AuphepaNetriol (triol)
/ title compound F@dRthlanegidx§im ethy BB ot tiftufiiete -dryd tox yerding bolid vt éligiesster) peak

ratios 25shown iphéakigndirfeal Qvlids wereTWalBY fiataluatimgdvihsrest BhbyiiRle/anéd deomposition

after 42 hours(1tvla(I;\lIJI}J/InBtO61I \Petﬁe ta}reeggmpoun%s(%rz'l;ltge compound Triol starting material

'H NMR (400 MHz, DMSO-dg) 6 ppm 12.09 (br. s., 1H) 7.67 (s, 1H) 7.54 - 7.60 (m, 2H)
10 7.34-7.41(m, 2H) 6.29 (br. s., 2H).
LC-MS Retention Time 2.20mins, MH* 222.

Intermediate 10: 5-Amino-1-(4-fluorophenyi)-N-[3,3,3-trifluoro-2-hydroxy-2-

(hydroxymethyl)propyl]-1H-pyrazole-4-carboxamide
N
/
Oy
F
NH, HN R F
F
HO

15 OH

A solution of 5-amino-1-(4-fluorophenyl)-1H-pyrazole-4-carboxylic acid (5.86g, 26.5mmol)
in anhydrous dimethylformamide (60ml) and diisopropylethylamine (17.5ml, 100mmol)
was cooled in an ice bath for 5 minutes before O-(7-azabenzotriazol-1-y1}-N,N,N’,N’-
tetramethyluronium hexafluorophosphate (HATU) (11.1g, 29.2mmol) was added. After 5
20 minutes, the solution was removed from the ice bath and stirred under nitrogen for 20
minutes. The stirred mixture was recooled in ice for 5 minutes before a solution of the
amine, 2-(aminomethyl)-3,3,3-trifluoro-1,2-propanediol (5g, 31.4mmol) in anhydrous
dimethylformamide (20ml) was added. The ice bath was again removed and stirring
continued for 2.5 hours. The mixture was then partitioned between ethyl acetate (500ml)
25 and water (500ml) and the separated aqueous phase was reextracted with ethyl acetate
(300ml). The combined organic extracts were washed with water (1x 500ml, 1 x 300ml),
1M hydrochloric acid (1 x 400ml), concentrated lithium chloride (2 x 200ml}, saturated
sodium hydrogen carbonate (1 x 200ml), water (200ml) and saturated brine (2 x 200ml)
before being dried over sodium sulphate and concentrated under vacuum to give a foam
30  (9.5g). Ethyl acetate (5ml) was added followed by dichloromethane (50ml) and the mixture
was swirled to initiate crystallisation. It was left to stand in the fridge for 15 hours and the

resultant solid was filtered off and washed with small amounts of dichloromethane and
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then heptane before being dried under vacuum to give the title compound (7.0g, 73%) as
a white solid.

'H NMR (400 MHz, DMSO-ds) 8 ppm 8.17 (t, J=6.1 Hz, 1 H) 7.99 (s, 1H) 7.54 - 7.60 (m,
2H) 7.33 - 7.40 (m, 2H) 6.37 (br. s., 2H) 6.30 (s, 1H) 5.19 (t, J=6.4 Hz, 1H) 3.51 - 3.69 (m,
2H) 3.38 - 3.50 (m, 2H).

LC-MS Retention Time 2.20mins, MH*363.

Intermediate 11:  2-[({[5-Amino-1-(4-fluorophenyl)-1H-pyrazol-4-

yllcarbonyllamino)methyl]-3,3,3-trifluoro-2-hydroxypropyl 4-methylbenzenesulfonate

To a stirred solution of 5-amino-1-(4-fluorophenyl)-N-[3,3,3-trifluoro-2-hydroxy-2-
(hydroxymethyl)propyl]-1H-pyrazole-4-carboxamide (2.47g, 6.82mmol) in anhydrous
dichloromethane (20ml) and anhydrous pyridine (20ml) cooled in an ice bath under a
nitrogen atmosphere was added p-toluenesulphonyl chloride (1.7g, 8.9mmol). The mixture
was stirred for 6 hours at ice bath temperature before being allowed to warm to room
temperature and stirred overnight. The solution was evaporated under vacuum and the
residue was partitioned between ethyl acetate (100ml) and water (30ml). The separated
organic phase was washed with 2M hydrochloric acid (2 x 30ml), water (30ml), saturated
sodium hydrogen carbonate (30ml), water (30ml) and saturated brine (50ml) before being
dried over sodium sulphate and evaporated under reduced pressure to give a foam
(3.45g). This foam was purified on a Flashmaster column of Silica (100g) using a 0-100%
ethyl acetate in cyclohexane gradient over 1 hour. This afforded the title compound (2.8g,
79%) as a foam.

'H NMR (400 MHz, DMSO-ds) 3 ppm 8.04 (t, J=6.3 Hz, 1H) 7.90 (s, 1H) 7.78 (d, J=8.1 Hz,
2H) 7.55 - 7.60 (m, 2H) 7.45 (d, J=8.1 Hz, 2H) 7.34 - 7.41 (m, 2H) 3.97 - 4.06 (m, 2H)
3.63 (dd, J=14.7, 6.6 Hz, 1H) 3.45 (dd, 1H) 2.38 (s, 3H).

LC-MS Retention Time 3.41mins, MH* 517.
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Intermediate 12: 5-Amino-1-(4-fluorophenyl)-N-{[2-(trifluoromethyl)-2-oxiranyljmethyl}-1H-

pyrazole-4-carboxamide

A solution 2-[({[5-amino-1-(4-fluorophenyl)-1H-pyrazol-4-yl]carbonyl}amino)methyl]-3,3,3-
trifluoro-2-hydroxypropyl 4-methylbenzenesulfonate (2.8g, 5.4mmol) in anhydrous
tetrahydrofuran (150 ml) was shaken with polymer supported carbonate resin (ex Fluka,
5g, 3.5mmol/g, 17.5mmol) which had been pre washed with tetrahydrofuran (5x). After
shaking for 15 hours, the resin was filtered off and the filtrate was evaporated under
reduced pressure to give a semi-solid (1.986g). Diethyl ether (ca 10ml) was added and
after standing for 3 hours, the resultant crystallised solid (1g) was filtered off and washed
with heptane. The filtrate and precipitate were evaporated under reduced pressure and
the residue, dissolved in dichloromethane, was purified on a Flashmaster silica column
(100g) eluting with 0-100% ethyl acetate in cyclohexane over 60 minutes to afford a
cream solid (0.46g). This was combined with the crystallised solid to give the title
compound (1.46g).

'H NMR (400 MHz, DMSO-ds) & ppm 8.15 (t, J=6.1 Hz, 1H) 7.94 (s, 1H) 7.53 - 7.60 (m,
2H) 7.36 (t, J=8.8 Hz, 2H) 6.38 (s, 2H) 3.88 (dd, J=14.9, 6.1 Hz, 1H) 3.69 (dd, J=14.8, 6.0
Hz, 1H) 3.17 (d, J=4.3 Hz, 1H) 2.90 - 2.98 (m, J=4.0 Hz, 1H).

LC-MS Retention Time 2.83mins, MH" 345,

Intermediate 13: ‘ 1,1,1-Trifluoro-3-[(phenylmethyl)amino]-2-
{[{phenylmethyl)aminc]methyl}-2-propanol

FF
H H
O

OH

To a solution of [2-(trifluoromethyl)-2-oxiranyljmethyl 4-methylbenzenesulfonate (17.3g,
58.4mmol) in anhydrous dioxan (130ml) stirred, under a nitrogen atmosphere in an
ice/water bath, was added benzylamine (8.8ml, 80mmol) portionwise over 20 minutes.
The cooling bath was removed and the solution was stirred for 23 hours. 2M Sodium
hydroxide (90ml, 180mmol) and dioxan (70ml) were added to the suspension and stirred

for 1 hour to give a yellow cloudy solution. It was then heated at 100°C for 23 hours



28 69 81 * 10 beads of 4A molecular sieves were also added at the start of the reaction. Table 1
Enantiomeric Excess Determination 5To parallel reactions,
(R)-(-)-a-meWoR)vatifiddoromethylphenylacetyl chloride (45p1) was added RECHBRAEESS QLide title
compound (20mg) in pyridine (22p1) and dichloromethane (1 ml) and the resultant mixtures were
stirred at room temperature. After 1 hour, the mixtures were washed with 2M HCI (1m1), separated
and the organic portions washed with a saturated aqueous solution of sodium bicarbonate (1m1), the

organic portions Y€ PeieFPRETIIE R YBEel ARIBCEIRIESIHOARTIBG SRSIHE BAHIRSEH BSMERR NMR from
which the title costiyybansthEn@ntiZiitml] @aekeessd$0amehe IhetadndiheRergatiorrtaets (EIEWR]J 1 61 2 74

3 55 4 Not testegith water (100ml), saturated brine (100ml), dried over sodium sulphate and concentrated
under reduced pressure to give a yellow oil (17g). This was purified on a Biotage column
5 (800g) with cyclohexane:ethyl acetate (2:1) as eluent to give the title compound (8.15g).
'H NMR (400 MHz, MeOD) & ppm 7.21 - 7.30 (m, 10H) 3.79 (d, J=13.1 Hz, 2H) 3.73 (d,
J=13.1 Hz, 2H) 2.85 (d, J=12.6 Hz, 2H) 2.80 (d, J=12.6 Hz, 2H).
L.C-MS Retention Time 2.36mins, MH" 339.

10 Intermediate 14: 3-Amino-2-(aminomethyl)-1,1,1-trifluoro-2-propanol

FLF
H,N NH,

OH

A solution of 1,1,1-trifluoro-3-[(phenylmethyl)aminol-2-{[(phenylmethyl)amino]methyl}-2-
propanol (8.15g, 24.1mmol) in ethanol (200ml) was stirred under a hydrogen atmosphere
15 over Pearlman’s catalyst (500mg) for 24 hours. The catalyst was filtered off and the filtrate
concentrated under reduced pressure. The residue was redissolved in methanol and
concentrated under reduced pressure to give an oil (4.825g). This oil was redissolved in
ethanol (200ml) and stirred under a hydrogen atmosphere over Pearlman’s catalyst
(500mg) for 24 hours. The catalyst was filtered off and the filtrate concentrated under
20 reduced pressure to give the title compound (3.07g) as an oil.
'H NMR (400 MHz, DMSO-ds) 5 ppm 2.68 - 2.79 (m, 4H).

Intermediate 15: 5-Amino-N-[2-(aminomethyl)-3,3,3-trifluoro-2-hydroxypropvl]-1-(4-

fluorophenyh-1H-pyrazole-4-carboxamide

FF _N
H \N
HN N\H/Q( OF
OH
25 0 NH,

To a solution of 5-amino-1-(4-fluorophenyl)-1H-pyrazole-4-carboxylic acid (1.8g, 8mmol)
in anhydrous dimethylformamide (30ml) and diisopropylethylamine (7ml, 40mmol) was
added O-(7-azabenzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium hexafluorophosphate
(HATU) (3.34g, 8.8mmol). After 20 minutes, a solution of 3-amino-2-(aminomethyl)-1,1,1-
30 trifluoro-2-propanol (1.79g, 11.3mmol) in dimethylformamide (5ml) was added. The

mixture was stirred at 21°C for 15 hours before the solvent was evaporated under



552 6 32 Table 2 Alternative Preparation B of Intermediate 20 A10 g/L solution of
2-(trifluoromethyl)-1,2,3-propanetriol in vinyl butyrate/TBME (1:9) was 25 prepared and passed
through an ®®2i76dk32n (10cm x 0.6cm) for Entries 1 - 3 and 2 parallel CHaRiEPeMIMNS2¢10cm x
1.2cm) for Entries 4 and 5, all packed to full capacity ygth lipase Amano PS on sepabeads at room
temperature using an HPLC pump and a pulse damper fitted after the column. The column was

allowed to equilibrate for 1 hour on changing the conditions for each Entry hefore sam I‘u’ éabout 5ml
camples taken) (SO EEE AT QIeT LR TS PO RVAEE &Ik B vt by 107

MIR. Entry [Triolpegdwaier CHIOmhN bissisereraisaralgEnioeitasesvEpwasied vathcwatenitPapphearance
Composition (195qlk3 +ikheakiéi@a)50ml) and saturated brine (100ml). It was then dried over

sodium sulphate and evaporated under reduced pressure to give a glass (5.2g). This was
5 triturated with dichloromethane (ca. 25ml) and the solid (2.41g) was filtered off. This solid
was partitioned between ethyl acetate (50ml) and 2M hydrochloric acid (40ml) and the
separated organic phase washed with water (20ml). The combined agueous phases were
made alkaline via the addition of solid sodium hydrogen carbonate and then were
extracted with ethyl acetate (50ml). The combined organic phases were washed with
10  water (25ml), saturated brine (25ml), dried over sodium sulphate and concentrated under
reduced pressure to give the title compound (936mg) as a white foam.
'H NMR (400 MHz, DMSO-ds) d ppm 8.15 (t, J=6 Hz, 1H), 7.98 (s. 1H) 7.57 (dd, J=9, 5
Hz, 2H) 7.37 (t, J=9 Hz, 2H) 6.39 (s, 2H) 3.61-3.49 (m, 2H) 3.34 (br. s., 2H) 2.83 (d, J=3
Hz, 2H).
15 LC-MS Retention Time 2.00mins, MH" 362.

Alternative Preparation A of Intermediate 15

5-Amino-1-(4-fluorophenyl)-1H-pyrazole-4-carboxylic acid (0.67g) was dried by co-
20 evaporation of THF/toluene (1:1) followed by high vacuum for 18 hours, 0.67g became
0.47g after drying. Thionyl chloride (6ml) was added to the acid (0.634g, 2.9mmol) and
the resultant mixture was stirred at room temperature for 2 hours. The mixture was
evaporated to dryness then co-evaporated with dichloromethane followed by toluene. 2-
{Aminomethyl)-3,3,3-trifluoro-1,2-propanediol (0.47g) was dissolved in THF (5ml)} and
25 cooled to <5 °C in an ice-bath under an atmosphere of nitrogen. Pyridine (0.47ml, 0.459g,
5.8mmol) was added followed by a solution of the acid chloride in THF (5ml). The
reaction was allowed to warm to room temperature slowly then stirred overnight — total
time 20 hours. The reaction mixture was partitioned between ethyl acetate (25ml} and
saturated aqueous sodium hydrogen carbonate (25ml). The organic phase was washed
30 with agueous hydrochloric acid (25ml) followed by saturated aqueous sodium chloride
solution. The organic phase was dried (MgSQ,), filtered and evaporated. The product

was obtained as a pale orange foam (0.86g).

Alternative Preparation B of Intermediate 15

35
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5-amino-1-(4-fluorophenyl)-N-(3,3,3-trifluoro-2-hydroxy-2-{[(phenylmethyl)amino]
methyl}propyl)-1H-pyrazole-4-carboxamide (20.47g) was dissolved in ethanol (100ml) and
hydrogenated over 10% palladium on carbon (2g). A small portion was filtered using celite
to give an orange yellow solution and LC/MS analysis indicated complete reaction.

5  Therefore the remainder of the suspension was then filtered and the orange yellow
solution concentrated in vacuo to give a pale yellow solid. This was dried on the vacuum
line overnight to give the title compound (14.64g) as a white solid.
'H NMR (400MHz,CHLOROFORM-d) 3 ppm 7.62 (s, 1H), 7.51 (m, 2H), 7.21 (m, 2H), 6.1
(br. t., 1H), 5.46 (br. s., 2H), 3.85 (dd, 1H), 3.54 (dd, 1H), 3.1 (d, 1H), 2.78 (d, 1H).

10  LC-MS Retention Time 2.10 mins, MH" 362.

Intermediate 16: 5-Amino-1-(4-fluorophenyl)-N-{3.3 3-trifluoro-2-hydroxy-2-

[(methylamino)methyl]propyl}-1H-pyrazole-4-carboxamide

F I F
OH
H
HN =
L NH,

15 To a solution of 5-amino-1-(4-fluorophenyl)-N-{[2-(trifluoromethyl)-2-oxiranylJmethyl}-1H-
pyrazole-4-carboxamide (750mg, 2.18mmol) in anhydrous tetrahydrofuran (10ml) was
added methylamine (2M in tetrahydrofuran, 4ml, 8mmol) and stirred at 21°C for 15 hours.
It was evaporated to give a foam which was triturated with diethyl ether (ca. 5ml). The
resulting solid was filtered off and washed with a little diethyl ether and then petroileum

20  ether (40-60°) to give the title compound (465mg).

'H NMR (400 MHz, CHLOROFORM-d) § ppm 7.62 (s, 1H) 7.50 - 7.57 (m, 2H) 7.19 - 7.25
(m, 2H) 6.11 - 6.21 (m, 1H) 5.46 (s, 2H) 3.85 (dd, J=14.4, 7.7 Hz, 1H) 3.56 (dd, J=14.3,
5.0 Hz, 1H) 3.03 (d, J=13.3 Hz, 1H) 2.62 (d, J=13.1 Hz, 1H) 2.45 - 2.51 (m, 3H).

LC-MS Retention Time 1.79mins, MH* 376.

25
Intermediate 17: 5-Amino-N-{2-[(ethylamino)methyl]-3,3,3-trifluoro-2-hydroxypropy!}-1-(4-

fluorophenyl)-1H-pyrazole-4-carboxamide

F
E F
OH N
SN N F
H o
HN
N NH,




> 50 % 4 69 28 WO 2007/144327PCT/EP2007/055724 82  monoester 3110 x 0.6 1 0.5-50%
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To a solution of 5-amino-1-(4-fluorophenyl)-N-{[2-(trifluoromethyl)-2-oxiranylJmethyli}-1H-
pyrazole-4-carboxamide (2g, 5.8mmol) in acetonitrile (25ml) was added ethylamine (5ml,
23mmol). The solution was stirred at room temperature for 24 hours under nitrogen before
further ethylamine (2ml) was added. The solution was concentrated under reduced
pressure to give the title compound (2.290g).

'H NMR (400 MHz, CHLOROFORM-d) & ppm 7.84 (s, 1H) 7.50 - 7.56 (m, 2H) 7.19 - 7.25
(m, 2H) 6.29 (br. s., 1H) 5.46 (s, 2H) 3.83 (dd, J=14.4, 7.6 Hz, 1H) 3.60 (dd, J=14.3, 4.7
Hz, 1H) 3.08 (d, J=13.4 Hz, 1H) 2.63 - 2.84 (m, 3H) 1.13 (t, 3H).

LC-MS Retention Time 2.06mins, MH* 390.

Alternative Preparation A of Intermediate 17

A solution of  5-amino-N-(2-{[ethyl(phenylmethyl)amino]methyl}-3,3, 3-trifluoro-2-
hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (0.39g, 0.813mmol) in
ethanol (35ml) was stirred under an atmosphere of hydrogen over Pearlman’s catalyst
(45mg) for 7 hours (32ml of hydrogen taken up). The catalyst was filtered off and the
filtrate was evaporated to give the title compound (0.313g) as a white solid.

'H NMR (400 MHz, DMSO-ds) 5 ppm 8.10 (t, 1H) 7.94 (s, 1H) 7.54 - 7.61 (m, 2H) 7.33 -
7.40 (m, 2H) 6.37 (br. s., 2H) 3.65 (dd, J=6.3 Hz, 1H) 3.46 (dd, J=14.0, 5.7 Hz, 1H) 2.72
(dd, J=5.6 Hz, 2H) 2.52 - 2.62 (m, 2H) 1.01 (t, J=7.1 Hz, 3H).

LC-MS Retention Time 2.00mins, MH* 390.

Intermediate 18: 3-Amino-2-{[ethyl(phenylmethyl}amino]methyl}-1,1,1-trifluoro-2-propanol

To a solution of [2-(trifluoromethyl)-2-oxiranyllmethyl 4-methylbenzenesulfonate (4.15g,
14mmol) in anhydrous dioxan (35ml) was added N-ethyl benzylamine (2.4ml, 16.1mmol).
The mixture was stirred under nitrogen at 21°C for 24 hours. 0.5M Ammonia in dioxan
(200ml, 100mmol) was added, stirred for 30 minutes and then heated at 100°C for 24
hours. It was allowed to cool, the solid filtered off and the filirate evaporated under

reduced pressure to give a residue (4.7g). This was purified on Flashmaster (3 x 100g
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silica cartridges) using a gradient of 0-25% methanol in dichloromethane over 60 minutes

to give the title compound (2.64q) as an oil.

'H NMR (400 MHz, DMSO-ds) 5 ppm 7.17 - 7.38 (m, 5H) 3.84 (d, J=13.8 Hz, 1H) 3.56 (d,

J=13.8 Hz, 1H) 2.79 (s, 2H) 2.62 - 2.76 (m, 2H) 2.53 - 2.61 (m, 1H) 2.38 - 248 (m,
5 J=13.4,6.9,6.8 Hz, 1H) 0.94 (t, J=7.0 Hz, 3H).

LC-MS Retention Time 2.18mins, MH" 277.

Intermediate 19: 5-Amino-N-(2-{[ethyl(phenylmethyl)amino]methyl}-3,3,3-trifluoro-2-

hydroxypropyh)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide

L F
OH
HN
10
Diisopropylethylamine (0.1756ml, 1mmol) was added to a mixture of 5-amino-1-(4-
fluorophenyl)-1H-pyrazole-4-carboxylic  acid  (0.119g, 0.54mmol) and O-(7-
azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (HATU)
(0.205g, 0.54mmol) in dimethylformamide (1ml). The resultant mixture was stirred at
15 room temperature for 20 minutes, then a soluton of 3-amino-2-
{[ethyl(phenylmethyl)amino]methyl}-1,1,1-trifluoro-2-propanol  (0.296g, 1.07mmol) in
dimethylformamide (1ml) was added. The reaction mixture was stirred at room
temperature for 4 hours. The reaction mixture was partitioned between ethyl acetate
(30ml) and water (30ml) and the separated organic phase washed with saturated agueous
20  sodium ch|oride solution, dried over magnesium sulphate, filtered and evaporated under
reduced pressure. The residue was purified by chromatography on silica (10g) using 0-
100% ethyl acetate in cyclohexane gradient over 15 minutes to give the title compound
(0.39g).
'H NMR (400 MHz, CHLOROFORM-d) § ppm 7.50 - 7.55 (m, 2H) 7.49 (s, 1H) 7.25 - 7.36
25 (m, 5H) 7.19 - 7.24 (m, 2H) 5.83 - 5.89 (m, 1H) 5.71 (br. s., 1H) 5.46 (br. s., 2H) 3.78 -
3.87 (m, 2H) 3.63 (d, J=13.4 Hz, 1H) 3.48 (dd, J=14.1, 4.5 Hz, 1H) 2.98 (d, J=14.9 Hz,
1H) 2.77 (d, J=15.2 Hz, 1H) 2.56 - 2.72 (m, 2H) 1.06 (t, J=7.1 Hz, 3H).
LC-MS Retention Time 2.58mins, MH* 480.

30 Intermediate 20: (S)-3,3,3-Trifluoro-2-hydroxy-2-(hydroxymethyl)propyl butanoate



35 Table 3 Enantiomeric Excess Determination (R)-(-)-a-Methoxy-a-trifluoromethylphenylacetyl
chloride (40p1) or (S)-(+)-a-methoxy-a- 5 trifluoromethylphenylacetyl chloride was added to parallel
reactions cOM@RIGI#BAUres of monoesters (20mg) shown in Table 4 beloRGH/BR2WiTHES§2BH1) and
dichloromethane (Amt)and the resultant mixtures stirred at room temperature. After 1 hour the
mixtures were washed with a 2M aqueous solution of HCI (1ml) then a saturated aqueous solution of
sodium bicarbonate (1ml), the organic portions were concentrated and the crude mixtures 10analysed
by 19F NMR from which the title compound enantiomeric e Eesses were obtained. Entry % ee (1t

NMR) 1 74 2 70 3 Not tested 4 78 5 67 1%(O\L/OH
CF,

0

Preparation of Lipase Amano PS Precipitate

Amano PS (available from Amano Enzymes) (10g) was suspended in water (30ml) and
5 filtered through a Varian bond elute filter tube, washing with water (20ml). After

precipitation with propan-2-ol (200ml), the suspension was allowed to settle and the

supernatant decanted to leave a 50ml volume of suspension that was centrifuged at 4000

rpm for 5 minutes and the supernatant decanted to leave the title compound.

10 Lipase Catalysed Desymmetrisation using Amano PS Precipitate
Vinyl butyrate (1ml) was added to a stirred mixture of 4A molecular sieves (2g), lipase
Amano PS precipitate (100mg) and 2-(trifluoromethyl)-1,2,3-propanetriol (1g) suspended
in 1,1-dimethylethyl methyl ether (10ml) and the mixture stirred at room temperature. The
mixture was filtered through celite after 21.5 hours, washing with dichloromethane,

15  concentrated, diluted with toluene (20ml) and washed with saturated agueous sodium
chloride (2 x 20ml), dried (Na,SO,) and evaporated to give a light yellow oil. °F NMR
spectroscopy displayed a 20:1 mixture of monoester/diester with no starting triol. The
yellow oil was purified by chromatography over silica using a 1:1 mixture of
dichloromethane/ cyclohexane as eluent to remove the side products followed by elution

20  with dichloromethane/ethyl acetate to afford the title compound as a pale yellow oil
(0.64g).
'H NMR (400 MHz, CHLOROFORM-d)  ppm 4.45 (d, 1H) 4.35 (d, 1H) 3.85 (dd, 1H) 3.73
(dd, 1H) 2.37 (t, 2H) 1.64 - 1.74 (m, 2H) 0.98 (t, 3H).

25 Enantiomeric excess Determination
(R)-(-)-a-Methoxy-a-trifluoromethylphenylacetyl chloride (45ul) and (S)-(+)-a-methoxy-a-
trifluoromethylphenylacetyl chloride (45ul) were added to two parallel reactions containing
mixtures of the title compound (20mg) in pyridine (22ul) and dichloromethane (1ml) and
the resultant mixtures stirred at room temperature. After 1 hour, the mixtures were

30 washed with a saturated aqueous solution of sodium bicarbonate (1ml) then a 2M
aqueous solution of HCI (1ml) and finally water (1ml) and the organic portions
concentrated and the crude mixtures analysed by '*F NMR from which the title compound .

was found to have an enantiomeric excess of 88 % and 86 % respectively.



5A 66 Table 4 *Samples 1A, 5 and 5A were reacted with
(S)-(+)-a-methoxy-a-trifluoromethylphenylacetyl chloride. 15

IntermediatdPQ IM~343337Trifluoro-2-hydroxy-24(1(4- methylphenyl)sulfony|R&XYIEPIHGYINGAGRY/|
butanoate 83 (S)-3,3,3-trifluoro-2-hydroxy-2- (hydroxyé@ethyl)propyl butanoate (372mg) was dissolved
in dry dichloromethane (4m1) and dry pyridine (3m1) and cooled in an ice bath under nitrogen.
P-Toluenesulphonyl chloride (0.4g) was added and the reaction was stirred at 5 ice bath temperature
for 1 hour and then at room temperature overnlght The reaction was left stirring at room temperature
under nitrogen fdiltarfia of & athataL@vaporated and the residue was partitioned

between ethyl aqq@gg,ﬁ%\uamﬁa}ﬁbepgwmayer was Washed with 1M hydrochloric acid, water,
sodium blcarbongte brlpe %1 dr c?ﬁf”t ﬁvg porated to qi oran e oil (0.689).
oro | 50 é%

This was dlssolved ane an fed'fo a Iglc:lt%%}?nd Osﬁ ﬁu? with
d|chlorometk?ane(‘f‘eﬂ[‘i%éﬂ‘%ﬁ"ﬁe}é n‘?@ﬂ’l‘aﬁomﬁ S?d‘ﬁldYﬁinféfH@ﬁé’uﬁfﬂesfe'i’%ar{tm%{Ei dAsd¥eréd combined
and evaporated ieipwbrthentitbhtonapthmiit@agea pale yellow oil (0.369). 1H NMR (400 MHz,
CHLOROFORM-d) a ppm 7.82 (d, 2H) 7.39 (d, 2H) 4.32 - 4.41 (m, 2H) 4.16 - 4.22 (m, 2H) 3.68 -3.69

(m, 1H) 2.48 (s, ?H éb:?] ?), .60- 1P659°§]rpc{a§|rl;|‘goll)50 95 (t, 3H). LC-MS Retention Time 3.33mins,

MNI-14+ 402. Four rac on@"\‘/\r/'ﬁlch con proauct by TLC (eluted with 10%MeOH/DCM)

were combined &W@Q/gﬁofalté@ﬁd@@@'aﬁaéraﬁ*ﬂﬁg &l YeP3RAdN Rietk G4y aifasisifemiMisenaimd 20
applied to a120g Rd2madienymogaaddihefraistae ﬂheldélash raastemnglatingayviditea 0350 reHayihuch

acetate/cyclohexpng zg;méemt@ \%éﬁjé%beﬁfig BS4GABY nmataeeraradgﬁ%w%me%f%ted to give
a colourless oll (g@%g otal eld (O 66 Retentlon ime 3.48mins, MNE14+ 4

25Intermediate? MUB BRI 0! ?ﬁpﬂﬂ’gny’ﬁ}l‘%v‘@ﬁ%ﬁmé%ﬁ?/r)B?oBvﬁ‘”s e

mixture was flltered and the residue washed with water (3 x 50ml), suspended in a
saturated solution of octadecylamine in toluene (50ml) and shaken at room temperature
15  for a further 25 hours. The mixture was filtered, washed with toluene (2 x 100ml) and
acetone (25ml) and left under suction to afford a free flowing powder. The immobilised

enzyme was obtained as pale brown beads (17.29g).

Lipase Catalysed Desymmetrisation using Amano PS on Sepabeads

20 In parallel reactions, a mixture of 2-(trifluoromethyl)-1,2,3-propanetriol (100mg), Amano
PS onto Sepabeads (100mg), vinyl butyrate (0.3ml) and solvent (as shown in table 1
below) (1 ml) was shaken at room temperature. The reactions were analysed by °F
NMR after 42 hours to give 2-(trifluoromethyl)-1,2,3-propanetriol (triol) / title compound /2-
[(butanoyloxy)methyl]-3,3,3-trifluoro-2-hydroxypropyl butancate (diester) peak ratios

25 shown in table 1 below.

Entry | Triol/mg | Catalystmg | Vinyl Solvent | Composition after 42 hours ("F |
butyrate/ml | /1 ml NMR -% peak area)
Diester | Title Triol
compound | starting
material
1 100 100 0.3 TBME 3 47 39
2 100 100 0.3 TBME 4 80 16
3 100 100 0.3 THF Not run | 47 53
4 100 100 0.3 Toluene | 16 4 78
5 100 100 0.3 'BuOH 1 47 53
6 100 100 0.3 MeCN 3 28 69




butanoate 0 30Polymer Supported Carbonate Resin (ex Fluka, 3.5mmol/g, 0.96g) was washed
thoroughly with dry tetrahydrofuran (5 times). (R)-3,3,3-trifluoro-2-hydroxy-2-({[(4- methylphenyl)
sulfonyl]oxyW 22407/ i#éi/| butanoate (0.43g) was dissolved in dry tetrahydrBfuF&PIBI9IERAH shaken
with the polymer supported carbonate overnight. 84 Fhe resin was filtered off and the reaction solution
was treated with benzylamine (122p1) The reaction was stirred at room temperature under nitrogen,
overnight. A furthe ortlon ine 24 % d d nd the reactlon was stirred at room
temperature forg %?g sr% gﬁﬁﬁ éeévaﬁ%F é/%ot%%g \(/1ee ﬁf@@é%ﬁﬁ?ﬁ&oﬁs a colourless liquid
5(0.38g). 1H NMR (400 MHz, CHLOROFORM -d) a ppm 7.27 - 7.38 (m, 5H) 4.28- 4.32 (m, 1H) 4.16
-4.20 (m, 1H) 3.82 -3.92 (m, 4H) 3.01 -3.06 (m, 1H)1@bld 1-2.77 (m, 1H) 2.28 -2.32 (m, 2H) 1.60 - 1.69

(m, 2H) 0.91 -0.99, (Misthbrid ExMosRRIERINAtde 2-72mins, MH+ 320. 10 Intermediate 23:
(S)-3,3,3-Trifluoro- B%aﬁhenvlmeth naminolmethv11-1, Zﬁgropanedlol HO CF HON, S>CH

15(S)-3,3,3-PrifliSt B2 B ooy AR e R R e R v A e 643 s
dissolved in 5M lagdeddportasi@f(Suste) tWagethavis (Bimg) mrmyidtizadlal aoddidop@metheseAfter
cooling, the ethapokhiyas&apesairshanmkiies amairing aauesuis wapdasitiedarih 2bsodiem

hydroxide and exigagied i Qt\%g%a% ﬁt%t%?'@ﬂ“ﬁﬂr) 105 SOBPIRA RIAARIGR WSIRAL R RIRO &
ydrophobic i %vrllth S\éa u?zgfaec?aql?eo&\s/(asolu%ogl gf ggmmoglgarbonate (1ml), the organic portions were

10  then concentrated under a stream of nitrogen and analysed by '*F NMR from which the

titte compound enantiomeric excesses were obtained.

Reaction % ee ("°F NMR)
15 1 61
74
55
Not tested
52
32

D (OB W N

20

Table 2

Alternative Preparation B of Intermediate 20

A 10 g/L solution of 2-(trifluoromethyl)-1,2,3-propanetriol in vinyl butyrate/TBME (1: 9) was
25 prepared and passed through an Omnifit column (10cm x 0.6cm) for Entries 1 — 3 and 2
parallel Omnifit columns (10cm x 1.2cm) for Entries 4 and 5, all packed to full capacity
with lipase Amano PS on sepabeads at room temperature using an HPLC pump and a
pulse damper fitted after the column. The column was allowed to equilibrate for 1 hour on
changing the conditions for each Entry before sampling (about 5ml samples taken) from

30 the column outlet. Each sample taken was evaporated and analysed by '°F NMR.

Entry | [Triol] Column N°of | Flow rate TLC Composition
g/dm™ size/cm | parallel | /om®min™ | appearance (19F NMR -% Peak Area)
column Diester Monoester Triol
s (title
compound)
1 10 10x 0.6 1 0.5 <50 % 2 32 42
monoester
2 10 10 x 0.6 1 0.2 >50 % 4 69 28




20a pale yellow

oil (0.269).

NMR (400 MHz, CHLOROFORM-d) a ppm 7.28 -7.40 (m, 5H) 3.82 -3.91

(m, 3H) 3.61 (d, 1H) 3.52 (s, 1H) 3.12 (d, 1H) 2.91 (d, 1H). LC-MS Retention Time 1.65mins, MH+
250. 25InteAYR@ A1 24P2(S)-2-(Aminomethyl)-3 3,3-trifluoro-1 2-propanedioPHBEEROHGF24
(S)-3,3,3-Trifluoro-2-{RphenylmethyDamino]methyl}- g-propanediol(160mg)was 30 dissolved in

methanol (1.5m1) and hydrogenated using 10% palladium on carbon as the catalyst and the H-cube

(Thales) as the_hydrogen sol

rce._ The solvent was care ||IIy e\_/npnmfpr{ to give a pinl(ig_

volati

e oil

MR stilllcontained 13% starting m
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methanol (2m1
titte compound

by 1

as a pink/brown oil (93

ahd re-hydrogéhatetl

mqg). 1H
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The reaction was stirred at room temperature, under nitrogen, for 20 minutes.
(S)-2-(Aminomethyly3,3,3-trifluoro-1,2-propanediol (90mg) in dry dimethylformamide (2m1) was added
and the reaction FRasUemedcRrersh RERFRIAAIRR for 3 hours. The reaction was partitioned between
ethyl acetate (50(R}]- pmdietaosy-(6@fub)carathiieh artaesiye dhiguzo40phase (FasHexendtaoted-with ethyl

acetate (50nzl).

10

156

HHnBorARERIDBHenylacetyl chloride was added to parallel reactions containing mixtures of
monoesters (20mg) shown in Table 4 below in pyridine (20ul) and dichloromethane (1ml)
and the resultant mixtures stirred at room temperature. After 1 hour the mixtures were
washed with a 2M aqueous solution of HCI (1ml) then a saturated aqueous solution of
sodium bicarbonate (1ml), the organic portions were concentrated and the crude mixtures
analysed by 'F NMR from which the title compound enantiomeric excesses were

obtained.

% ee ("F NMR)
1 74
2 70
3 Not tested
4
5

Entry

78
67
72
66

1A
5A

Table 4
*Samples 1A, 5 and 5A were reacted with (S)-(+)-a-methoxy-a-trifluoromethylphenylacetyl
chloride.

Intermediate 21: (R)-3.3.3-Trifluoro-2-hydroxy-2-({[(4-

methviphenylsulfonyl]loxytmethyl)propyl butanoate

HO, _CF, /@/
o\)\/o\
\/\”/ //S\\O
0 © |

L s A D 4 PPNy Y i /1
TaTuTmonTiIT 1o IIC)\aIIUUIUpIIUDPIIatC \J.96mg)



20 organics were washed with water, 1M hydrochloric acid, 10% lithium chloride solution (2 times),
bicarbonate and brine. The organics were dried using a hydrophobic frit and evaporated to give a pale
yellow oil (208n28)7Tks2kas dissolved in dichloromethane (ca. 5m1) and |eRGHERAMT/AFTEPIM
temperature for 4 hours wherein a precipitate formed. 'ghe precipitate was filtered and washed with a
small amount of dichloromethane to give the 25title compound as a white solid (93mg). 1H NMR (400
MHz, DMSO-d6) 5 ppm 8.15 - 8.22 (m, 1H) 8.01 (s, 1H) 7.55- 7.60 (m, 2H) 7.34 - 7.40 (m, 2H) 5.76 (s,
2H) 5.17 - 5.21 (m, 1H) 3.40 - 3.68 (m, 4H). LC-MS Retention Time 2.47mins, MIt 363. The filtrate
from above was 68)e308 fatrift @an@-Hya roagig(iey tvasy chstb plpesp yh Dt S@IE&Cirh Z0asndistoedd purified

on the MDAP. Fr tlaeﬁ&emmm prAgutwae mn%ﬁ%évﬁa@@tﬁdéﬁ’ QY S e lifgeFompound
as a colourless 0|l 8mg‘; Qotal gPI 121m<(%%J'§NdJ\/In(1 wed Jre prodt%ct LC/MS Ret ntlgn Time 2.51

nuns, MH+ 363. ng Titermediate B2 W@f oro fMenvilst On 157 ?ﬁre
yI|carbonvlIa?n|nWhﬁfm%[Bt,lgﬁufﬁrub’PéUQWdFéR\%fBWItﬂ%@ﬁ%ﬁéﬁ%@l@é&J ﬂ?rf&?é“on was
(S)-5-Amino-1-(4eftusiiopt ey by E3BeBatiiunioe? Miystiex ye2 -4 Mydhexyameifsy ko syl Hygrazole-4-c

arboxamide (90rgg) W@%eelImmstﬁe@dq@/@@b&%%ﬂ@é%@%}%@&%ﬂﬁ%@ o diand cooled in
an ice bath under nitrogen TolueneﬂdI Q%% c%(I:hjorlde (62m and the reactlon was
our a

stirred at ice battPYsm{aratis g%r"ﬁﬂh erfar rcv)vc?llﬁ tesf% %’fﬂ ?ﬂ?@ "EOPG: HS{s . dried
p-ToluenesulphotfnhIBYtier(EEifn ) Artsexaprsaieht? thee rmeranaanild G dTaisrvendisseipedature,
under nitrogen owetithrorekans apd appeee sutpbangPentaribe 251 g)unasvan dem iadehérafigaction was

stirred at room agipeLaLYAGAYRIINATEALIEAINAEIL RS R0 U2 atm ALt siing at

room temperature OV(:,‘I'HIEa ht. The solvent was evaporated and the residue was partitioned 15 between

dichloromethane®$RPREEEI FKe BrdliRicompRas ralhsdl ! {/£R%drochioric acid, water, sodium
bicarbonate and briNERAH€8 Mgt HOBEITPRYIO)Mdtrantd eS sbrate d &9 give ) Hedge fohhi94mg).

This was dlSSOlVQId)lﬂl chdﬂoz@mett}amwwbmrhedm 249 Sitfy zastiidgm)ansbnurigedhondhe
Flashmaste 0-50% ethyl acetate in cyclohexane over a 20 minute gradient. The
et e,
ction was

appropriate r vaporated to%lé_? 20the title compound as a colourless oil (83mg). 1H NMR
(400 MHz, CHLORMEGRRIANS [ F37ns M4 03H) 7.71 (s, 1H) 7.50 - 7.55 (m, 2H) 7.37- 7.41
(m, 2H) 7.20 - 7.26 (m, 2H) 6.60 -6.68 (m, 1H)656(s 1H) 5.46 (s, 2H) 4.17 - 4.24 (m, 1H) 3.98 - 4.07

(m, 1H) 3.60 - 3.ZQLfiR b diBrs WEEH BanHALE ddc(Rx BYHLETbGM SR atentien Tivempradmins, MH+

517. combined and evaporated to give an orange oil (0.39g) which was dissolved in DCM and

20  applied to a 20g SPE column and purified on the Flashmaster eluting with a 0-50% ethyl
acetate/cyclohexane 20 minute gradient. The fractions containing the product were

evaporated to give a colourless oil (0.3g). Total yield (0.66g).
LC-MS Retention Time 3.48mins, MNH," 402.

25 Intermediate  22:  (S)-3,3,3-Trifluoro-2-hydroxy-2-{[(phenylmethylamino]methyl}propyl

butanoate

o]

30 Polymer Supported Carbonate Resin (ex Fluka, 3.5mmol/g, 0.96g) was washed
thoroughly with dry tetrahydrofuran (5 times). (R)-3,3,3-trifluoro-2-hydroxy-2-({[(4-
methylphenyl) sulfonyljoxy}methyl)propyl butanoate (0.43g) was dissolved in dry

tetrahydrofuran (5ml) and shaken with the polymer supported carbonate overnight.



Intermediate 27:
(S)-5-Amino-1-(4-fluorophenvl)-N-{12-(trifluoromethyl)-2-oxiranylimethyll1H-pyrazole-4-carboxamide.
30 87 ONWDPRPWIyd3ZBupported carbonate resin (3.5mmol/g, 137mg) waBCHaaet7thsyidghly with
dry tetrahyd rofu ran(5times).(S)-2-[({[5-a mino-l-(4-f@‘pro phenyl y 1H-pyrazol-4- 5
ylJcarbonyl}amino)methyl]-3,3,3-trifluoro-2-hydroxypropyl 4-methyl benzene sulfonate (83mg) was
dissolved in dry tetrahydrofuran (5m1) and shaken with the polymer supported resin overnight. The

resin was filtered W &HE W38 YATRTonTTAES BO ApreiaR aofLligR & an it b bs iR s Hésolid
(60mg).  1H NiMRAAB0 Wi DROFGRMreluce ppHe7IBOIen NS TS, A7IEE¢nnd2ian 7.19 - 7.25

10(m, 2H) 5.73 bz iR\ C4DH: Pas 2ddecd Ak the JelRtiohNad tdred. 48-4bm dbard@récod ) 2.95
-2.98 (m, 1H). LEMS '?r‘fte”'ii\%rr‘] Time 2.84ming, Mhilt 345, Jatermediate 28, colouriess lquid
1-Chloro-3-1(difluorome ﬁy?foxvi-\ﬁ-meth{}ﬁbenzene 15 f)i}'luoroc oromethane was bubbled into a
stirred mixtu?e of®38®oro-2-methyl phenol (5g), sodium hydroxide (4.8g) and tetraethylammonium
bromide (0.92g) if X 4@ WaterCHLOROFORM-d) @ ppm 7.27 - 7.38 (m, 5H) 4.28 - 4.32 (m, 1H) 4.16

- 4.20 (m, 1H) 3.82 - 3.92 (m, 4H) 3.01 - 3.06 (m, 1H) 2.71 - 2.77 (m, 1H) 2.28 - 2.32 (m,

2H) 1.60 - 1.69 (m, 2H) 0.91 - 0.99 (m, 3H).

LC-MS Retention Time 2.72mins, MH* 320.

10

Intermediate 23: (S)-3,3,3-Trifluoro-2-{[{phenylmethyllamino]methyl}-1,2-propanediol

HO, . CFs
HO\>\/N

15 (8)-3,3,3-Trifluoro-2-hydroxy-2-{[(phenylmethyl)aminojmethyl}propyl butanocate (0.32g)
was dissolved in 5M hydrochloric acid (5ml) and ethanol (5ml) and heated at 100°C for 3

hours. After cooling, the ethanol was evaporated and the remaining aqueous was basified

with 2M sodium hydroxide and extracted with ethyl acetate (2 times). The combined

organics were dried using a hydrophobic frit and evaporated to give the titte compound as
20  apale yellow oil (0.269).

*H NMR (400 MHz, CHLOROFORM-d)  ppm 7.28 - 7.40 (m, 5H) 3.82 - 3.91 (m, 3H) 3.61

(d, 1H) 3.52 (s, 1H) 3.12 (d, 1H) 2.91 (d, 1H).

LC-MS Retention Time 1.65mins, MH" 250.

25 Intermediate 24: (S)-2-(Aminomethyl)-3,3,3-trifluoro-1,2-propanediol

\CF

HO%NHz

(S)-3,3,3-Trifluoro-2-{[(phenylmethyl)amino]methyl}-1,2-propanediol (160mgq) was
30 dissolved in methanol (1.5ml) and hydrogenated using 10% palladium on carbon as the
catalyst and the H-cube (Thales) as the hydrogen source. The solvent was carefully
evaporated to give a pinkish volatile oil (112mg) which by 'NMR still contained 13%

starting material. Therefore this was re-dissolved in methanol (2ml) and re-hydrogenated



20 (100m1:10m1) heated at 75-80C. An initial exotherm was noted which ceased after ca. 10 minutes,
a white precipitate was also observed. After ca. 15 minutes, the addition of difluorochloromethane was
stopped anMMAEHSAmixture allowed to cool to room temperature. The FeRGRXA0TITRS was
partitioned between ether (200m1) and water (200m1). The organic phase was washed with saturated
aqueous sodium chloride 25 solution, dried (IVIgSO4), filtered and evaporated. The residue was
purified by chromatography on silica (100g cartridge) eluting with 0-50% ethyl acetate in cyclohexane
over 40 minutes YIS H=P fralttfob VAR es SYpRTalE L IfcPRG b ARt ToPRid a5 IRVEBMBound as a
colourless oil.  ail (93mdH NMR (400 MHz, CHLOROFORM-d)3 ppm 7.28 (d, 1H), 7.16 (t, 1H), 7.05
(d, 1H), 6.53 30(t MR #0092, RS (EorRbREM-3B 4-SerYISdB etentips. F7me #4453 5ains nfermediate 29:
2-Chloro-64(difl grgmgt%gl?gqﬁgenzoic acid 5 ClI Potassium permanganate (1.64g) was added
portionwise over'd period or 4 hours to a stirred mixture of
1-chloro-3-ReifluSrOSeRS ARy TP nm e diyinen dhe 88.9999) in t- butanol/water (20m1,1:1) heated at

100C. The reaction mixture was heated for a further 4 10 hours - total heating time was 8 hours. The

reaction mixture was-alipyued to 60l to rpem remperiucAM ARV iRRRRH ANsEHONt.
Aqueous sodlun}hmdetablsu P ite solytion (5%) was added ddropW|se until the purple colour disappeared
and the resultant HR¥ESTYURIRRAE At el agjG8ted to pH 10 using aqueous sodium

carbonate solution and extracted with ether (100m1). The aqueous portion was acidified using
15aqueous hydrochloric acid (2M) to le—(|) 1 a&q then extrasted with ether (100m1). The ether layer was
washed with saturated aqueous s%mﬁsolut'%, d@ 304), filtered and evaporated. The
titte compound was obtained as a colowiess-eil (0: HN 4B80.MHz, CHLOROFORM-d) a
ppm 7.42 (t, 1H), 7.34 (dd, 1H), 7.20 (dd, 1H), 6.58!(t, 1H, J= 5.9 (br. s., 1H). 20LC-MS
Retention Tithe 1.90mins, MNI-144240, ES- 221. Intermediate 30: Methyl
2-f(difluoromethypoxyl-6-fluorobenzoate 25

5-Amino-1-(4-fluorophenyl)-1H-pyrazole-4-carboxylic acid (104mg) was dissolved in dry

dimethylformamide (3ml) and diisopropylethylamine (0.33ml) was added followed by the

addition of O-(7-Azabenzotriazol-1-yl)-N,N,N’,N'-tetramethyl uronium
15  hexafluorophosphate (196mg). The reaction was stirred at room temperature, under

nitrogen, for 20 minutes. (S)-2-(Aminomethyl)-3,3,3-trifluoro-1,2-propanediol (30mg) in dry

dimethylformamide (2ml) was added and the reaction was stirred at room temperature for

3 hours. The reaction was partitioned between ethyl acetate (50ml) and water (50ml) and

the separated aqueous phase was re-extracted with ethyl acetate (50ml). The combined
20 organics were washed with water, 1M hydrochloric acid, 10% lithium chloride solution (2

times), bicarbonate and brine. The organics were dried using a hydrophobic frit and

evaporated to give a pale yellow oil (200mg). This was dissolved in dichloromethane (ca.

5ml}) and left to stand at room temperature for 4 hours wherein a precipitate formed. The

precipitate was filtered and washed with a small amount of dichloromethane to give the
25 title compound as a white solid (93mg).

'H NMR (400 MHz, DMSO-ds) & ppm 8.15 - 8.22 (m, 1H) 8.01 (s, 1H) 7.55 - 7.60 (m, 2H)

7.34 -7.40 (m, 2H) 5.76 (s, 2H)} 5.17 - 5.21 (m, 1H) 3.40 - 3.68 (m, 4H).

LC-MS Retention Time 2.47mins, MH" 363.

The filtrate from above was evaporated and the residue was dissolved in DMSO/MeOH
30 (1ml 1:1) and purified on the MDAP. Fractions containing product were combined and

evaporated to give the title compound as a colourless oil (28mg) (total yield 121mg)

'H NMR showed pure product.

LC/MS Retention Time 2.51mins, MH* 363.



To a solution of methyl 6-fluorosalicilate (1.07g) in anhydrous DMF (25m1) stirred at 21C was added
potassium carbonate (4.15g) and cesium carbonate (3.26g). The reaction mixture was stirred for 30
minutes andMBRERIEa3a@7n ice for 20 minutes lododifluoromethane (59) wa®GHi8AxHeSTK@4bath was
removed and stirring continued for 89 18 hours. The ggaction mixture was partitioned between ether
(250 ml) and water (250 ml). The organic phase was washed with water (100m1). 2M hydrochloric acid
(200m1), lithium chloride (100m1), water (100m1) and saturated brine (100m1), dried over magnesium
sulphate and evaporated to give an oil (1.689). The crude product was 5 purified on 2 prepacked
Flash silica colurmnsrigfiag) eluting wikh:0-50% ethif)acEiEtamaind- cysitivexstiefor b anoites.
Appropriate fractigasiRIe-ARBRIREH Y SYARBILH IR AR AEABYROLAL @R el (800MQ).
1F1 NMR (400 MHz, CHLOROFORM-d) a ppm 7.43 (m, 1H), 7.04 (m, 2H), 6.54 (t, 1H, J=72Hz), 3.96
(s, 3H). 10LC-MS Retention Time 1.18 mins. Intermediate 31: 24Difluoromethyllox j-6-fluorobenzoic

acid 15 To a solution of methyd 24 'fluorometr(l)yl)oxy]-G-fIuorobgnzoate (800mg) in anhydrous
dioxane (20m1) was added fIithqur'1 yditxide (260mg) in water (L0m1). It was stirred for
15 hours, evaporated, dissolved¥ywate ' i tate (25m1) and ether

loric O acid-aod extfacted with ethyl

(25m1). The agueous phase was acidifiectwith 5M hydro
acetate (2 x 25m1). The combined organic phases were Washed'With water (10m1) and saturated

brine (10m1), drigg.oyghiMarERdRMhSYARNRIELEL I MR 2R, A WHIGh BRI RIbsR B3 mY). It was
triturated with heptan (%q. 1%9% iﬁ?dé terffd off oi%l\/%dilhe tétle ‘%%[m roun@ %S?f?n % 1H
NMR (400 MHz,‘%ﬁ\?@ “HETRPBMCs 5URY) 1 ISRVEA M 9Y7 z{"f‘.‘ﬁ (1 5’9 A, 1H).
LC-MS RetentioYTiife 13mhfiRd aeded s alnies riatiateden nirageinketaieRgtIphony! chloride
F(2,6-dichloroph@awgrassomidendparmeatecon AstistedsaspensioneahzZetdiehiorobenzamide (4.79)

in dichloromgthapg (8Prd ), Waspeatrayis) HslRubrdicarbQnRieh (L ok iobawe f 4fimethylamino

pyridine (350mg). ) , ,
and the reaction was stirred at room temperature, under nitrogen over the weekend. p-

urs
)V

Toluenesulphonyl chloride (25mg) was added and the reaction was stirred at room
temperature under nitrogen for 2 hours and heated at 50°C for 2 hours and left stirring at
room temperature overnight. The solvent was evaporated and the residue was partitioned

15  between dichloromethane and water. The organic layer was washed with 1M hydrochloric
acid, water, sodium bicarbonate and brine, dried using a hydrophobic frit and evaporated
to give a beige foam (94mg). This was dissolved in dichloromethane and applied to a 10g
SPE cartridge and purified on the Flashmaster eluting with a 0-50% ethyl acetate in
cyclohexane over a 20 minute gradient. The appropriate fraction was evaporated to give

20  the title compound as a colourless oil (83mg).
'H NMR (400 MHz, CHLOROFORM-d)  ppm 7.79 - 7.83 (m, 2H) 7.71 (s, 1H) 7.50 - 7.55
(m, 2H) 7.37 - 7.41 (m, 2H) 7.20 - 7.26 (m, 2H) 6.60 - 6.68 (m, 1H) 6.56 (s, 1H) 5.46 (s,
2H) 417 - 4.24 (m, 1H) 3.98 - 4.07 (m, 1H) 3.60 - 3.70 (m, 1H) 3.45 - 3.55 (m, 1H) 2.47
(s, 3H).

25  LC-MS Retention Time 3.33mins, MH* 517.

Intermediate 27: (S)-5-Amino-1-(4-fluorophenyl)-N-{[2-(trifluoromethyl)-2-oxiranyiimethyi}-

1H-pyrazole-4-carboxamide.

30



5 The solution, which formed after 15 minutes and after noticeable nitrogen evolution, was stirred for
20 hours before being diluted with dichloromethane (150m1) and washed with 1M hydrochloric acid (1
x 100m1), waife2qa74480i1) and then passed through a hydrophobic frit. ThRCAY§BRA0791388% was
concentrated in vacua to give a colourless oil (8.5g). This oil was dissolved in ethanol (80m1) before
being treated with 2M sodium 10 hydroxide (12.5m1). The mixture was stirred for 90 hours before
further 2M sodium hydroxide (10m1) was added and stirring continued for a further 22 hours. The
solvent was concentrated in vacuo and tthresidue Pei\pti\:/veen ethyl acetate (200m1) and
water (150m1). The separated orgamasf @e washed Aith'water (2 x 50m1), passed
through a hydrophobic frit and concentrated atgive thetitle compound 15(6.259) as a white
solid. 1H NMR (400 MHz, CHLOROFORM-d)5 ppm 7.6 ,(,lzar. S., 1H) 7.25 - 7.37 (m, 3H) 1.37(s, 91-1)
LC-MS Retention Time 3.25 nuns, MNH4+ 307, 2Z0Intermediate 33: 1,1-Dimethvlethvi
1(2,6-dichloroohenyhcarbonvii{i2-(trifluoromethvl)-2- oxiranvlimethvlicarbamate 91 880mg)

portionwise overpk@méng%joﬁéaeéﬁysmg FOLiA B BHRHERS, 1APHEPHEY SHESMWBSHRNRIR R to a
100m1 dropping funnpaap added_dropwise to a s 2

ir lution of [2-
(riubrometyt BB Ayt G ek tnren S SR ah P AR (100m)
The mixture vasyStateandianomniempibsshdraferra g-AstiRxyrepiophiettyl (PBrENPwWaYRaded and after
15 minutes the wheag iidissoras pamiyimnedybeﬂmeemsamyha&e_&mn @Mom&&@ﬂ_&kﬁd) and
brine (50m1). Thegseparaigd araaRiGPashMES JreRIASREL MR NG S a8 e BiNgEL X SOm1),

passed through a hydrophobic frit, concentrated in vacuo and re-evaporated in vacuo with ethanol (2 x
50m1) to give a JRIBA'RN11 A49e RIS (30%issolved in dichloromethane (10m1) and 10 applied to a
70g SPE cartridge NMEtigAWiHze tHl QBORREM et rRmT &ther () 8)5the 3. (8) dve tvo’ctlourless
oils (6.89) and (1:9DHRemiHicatian)Bua XS SRE earridger with1ethylzacetate rheatipteumether (1:
19) then (1: 9) ag IH%@t_gzz_aé/ge(mel |qZ’Ie compound (5.49). 1H N1VIR (400 MHz,
CHLOROFORM@?S m /.28 -7.26 (m, 3H) 4.76 (d, J=4.5 Hz, 1H) 154.39 (d, J=4.5 Hz 1H), 3.09
-3.04 (m, 2H), 1. ’Y@%ﬁi?'ﬁ[‘ﬁ‘z?g‘,egﬁ)%@ﬁn@h tion Time 3.78 mins, MNH4+ 431.
Intermediate34:N-12-(Azidomethyl)-3,3,3-trifluoro-2-hydroxvproov11-2,6- dichlorobenzamide 20 _ A
stirred solution ohireimethyletbyld@ Srditiiriaphenhsarkemylbd’zasfluoromethyl)-2-

15
cl OYF
F

Difluorochloromethane was bubbled into a stirred mixture of 3-chloro-2-methyl phenol

(5g), sodium hydroxide (4.8g) and tetraethylammonium bromide (0.92g) in dioxane:water
20  (100ml:10ml) heated at 75-80°C. An initial exotherm was noted which ceased after ca. 10
minutes, a white precipitate was also observed. After ca. 15 minutes, the addition of
difluorochloromethane was stopped and the reaction mixture allowed to cool to room
temperature. The reaction mixture was partitioned between ether (200ml) and water
(200ml). The organic phase was washed with saturated aqueous sodium chloride
25 solution, dried (MgSO,), filtered and evaporated. The residue was purified by
chromatography on silica (100g cartridge) eluting with 0-50% ethyl acetate in cyclohexane
over 40 minutes. Appropriate fractions were combined and evaporated to give the title
compound as a colourless oil.
'H NMR (400 MHz, CHLOROFORM-d) d ppm 7.28 (d, 1H), 7.16 (t, 1H), 7.05 (d, 1H), 6.53
30 (t, 1H,J =75Hz), 2.38 (s, 3H).



oxiranyllmethyl}carbamate (0.669) in dimethylformamide (12m1) and water (0.2m1) was 25 treated
with sodium azide (0.305g). The mixture was stirred at room temperature overnight before being
partitioned BEISH HHIPT acetate (50m1) and water (40m1l). The separatedP&JUERAM8 &R was
further extracted with ethyl acetate (2 x 30m1) and thggLombined organic extracts were washed with
water (3 x 25m1), brine (1 x 20m1), passed through a hydrophobic frit and concentrated in vacuo to
give a coIourIesngL@%g% Zen%n %%nTlg um was dissolved in dichloromethane (2m1) and applied to a
50g SPE cartridge. Puri fcation vig he 2K master 2 system using 0-25% ethyl acetate in
dichloromethane gradlent over 60 mlnutes gave, upon comblnatlon and concentration in vacua of the
relevant fractiong - ? i) Zgideasid gum. 51H NMR (400 MHz,
CHLOROFORM-d) S ppm 7. 30 7. 44 (m 3H) 6. 21 (br S., 1H) 4.64 (s, 1H) 3.95 -3.82 (m, 2H), 3.69
(ABg, J=12.0 Hz, 2H). LC-MS Retention Time 3 Q3minsg, MN1-14+ 374. Intermediate35:
10dichlorobenzamide N-12-(Aminomethy1)-3,3,3%ifluote-2-hydroxypropyll-2 6- NH2
AstirredsolutionofN42-(azidomethyl)-3,3,3-trifluoro-2-hydgoxyprepy11-2,6- 15 dichlorobenzamide
(0.069) in dry tetrahydrofuran (30m1) was treateyg witRypolyrnyér bound triphenylphosphine (3mmol/g,
2.01g). The mixture was vigorously stirred at roo! pperatgre for 19 hours before water (3m1) was
added. Stirripg was continued at room temperature~for a further 24 hours. The suspension was then
diluted with tetrahydrofuran (50m1) and then filtered through a pad of hyflo. The pad was washed with
further

Potassium permanganate (1.64g) was added portionwise over a period of 4 hours to a
stired mixture of 1-chloro-3-[(difluoromethyl)oxy]}-2-methylbenzene (0.999g) in t-
butanol/water (20ml,1:1) heated at 100°C. The reaction mixture was heated for a further 4

10  hours — total heating time was 8 hours. The reaction mixture was allowed to cool to room
temperature and then allowed to stand overnight. Aqueous sodium metabisulphite
solution (5%) was added dropwise until the purple colour disappeared and the resultant
mixture was filtered. The filtrate was adjusted to pH 10 using aqueous sodium carbonate
solution and extracted with ether (100ml). The aqueous portion was acidified using

15  aqueous hydrochloric acid (2M) to pH 1 and then extracted with ether (100ml). The ether
layer was washed with saturated aqueous sodium chloride solution, dried (MgSO,),
filtered and evaporated. The title compound was obtained as a colourless oil (0.538g).
'H NMR (400 MHz, CHLOROFORM-d) 8 ppm 7.42 (t, 1H), 7.34 (dd, 1H), 7.20 (dd, 1H),
6.55 (t, 1H, J=75Hz), 5.9 (br. s., 1H).

20 LC-MS Retention Time 1.90mins, MNH,* 240, ES™ 221.

Intermediate 30: Methyl 2-[(difluoromethyl)oxy]-6-flucrobenzoate

Ox O~
F O\|/F
F

To a solution of methyl 6-fluorosalicilate (1.07g) in anhydrous DMF (25ml) stirred at

25

21°C was added potassium carbonate (4.15g) and cesium carbonate (3.26g). The
reaction mixture was stirred for 30 minutes and then cooled in ice for 20 minutes.

lododifluoromethane (5g) was added, the ice-bath was removed and stirring continued for



20 tetrahydrofuran (2 x 30m1). The combined filtrate and washings were partitioned between ethyl
acetate (100m1) and water (50m1). The separated organic phase was further washed with water (2 x
50m1), pas3ea :Medidd3 27 hydrophobic frit and concentrated in vacuo and tHRGIYERNAPSYEIZH in vacuo
with ethanol (1 x 20m1) to give the title compound (0.§4!g) as a near colourless gum. 251H NMR (400
MHz, CHLOROFORM-d) 8 ppm 7.24 - 7.40 (m, 3H) 6.15 (br. s., 1H) 3.95 (dd, J=15, 8Hz, 1 H) 3.58
(dd, J=15, 4Hz, .19 J=14Hz. 1H) 2.99 (d, J=14H H) 1. r. LC-M ion Time
o i, M Sohous TRttt b € B Gl En o R ol b AN a5 T
suspension of N/BtohSsEammrRAS T s gierredmihwairacHiBrte P4 suries ViRt asisaeqom.
2-bromo-1,3-dimithwibehkede (@86 1)veater AIBR{20and).saheatadktbiipevdfstiriedaedt! loeated at

refldu?] untder niﬂ@ﬁ@gﬁé@&%éﬂ@ﬂ%é\éﬁ&egbﬁpbrgea:o@ugm?imiqﬁ (2:69) aAe ?A@I\Ibdr@e@mggﬁfyerz a?fded
an eating retiu as continu urs. It was ed 1o co n oll S Titeread o
g rlﬁ on etPéeC?'ﬁC?e 9 h Sﬁ&grﬁi}ymﬂ%eﬁéﬁﬁ equhré%wﬂk %-&)}g gYaa{e a g

e
...bu ethyl ac .
and washed it Carbon t oride (2'X te was evapora e& 0 give a white solid

(9.8g) which waS¥FlRiaas oA BpAR (PRI RacHRaTdE® YRS IMHLBRIFIEMIP @'Sg).
1H NIVIR (400 Midz{EtinPROFBRMCE®mppM 8.05 (d, 2H) 7.53 (t, 1H) 7.15 (s, 2H). 10LC-MS

Retention Time aﬁ_ﬁmmd@tmwa,eém@ﬁa@ﬁrm%&,@ﬁ@@gﬁneq59@@@'@@%‘? eRAMjxure of
2-Bromo-1,3- blsp;?ro ethyl)henzene (8.59g) in formic acid (130m1) and water (15m1) was stirred
and heated at refith ﬂfggl%i{?o for 20 hours during which time the solid dissolved. It was
concentratdd in ¥&dVa keigiiem ldmsgelsinswhich was partitioned between water (150m1) and
dichloromethane (2 x 200m1). The combined organic layers were washed with saturated brine
(200m1), dried oy mARRCSIUD.HIRNALE, 20\ ABL LYABIHEHR iy a solid (4.259). Attempted
crystallisation from ethanol (ca. 70m1) failled and therefore ZM hydrochloric acid (25m1) was added
and heated at reflux for 1.5 hours. The mixture was allowed to cool overnight and evaporated to low
volume plus some solid. This was then partitioned hefieen ethyl acetate (150m1) and water (50m1)
and the organic phase was washed with water (50m1), saturated sodium bicarbonate (30m1), 25water
(30m1) and saturated brine (30m1). It was then o /& nesium sulphate and evaporated to

e uHe

give a solid (3.89g). This was purified on the Fla er using 2 x 100g cartridges with 0-50% ethyl
acetate in cyclohexane gradient over 1 hour. Th fractfons were combined and evaporated to
give the title compound (2.38g). 1H NMR (400 MHz, CHLOROFORM-d) a ppm 10.52 (s, 2H) 8.16 (d,
2H) 7.59 (t,'2H)

To a solution of methyl 2-[(difluoromethyl)oxy]-6-fluorobenzoate (800mg) in anhydrous

dioxane (20ml) was added a solution of lithium hydroxide (260mg) in water (10ml). It was

stirred for 15 hours, evaporated, dissolved in water (25ml) and extracted with ethyl

acetate (25ml) and ether (25ml). The aqueous phase was acidified with 5M hydrochloric
20 acid and extracted with ethyl acetate (2 x 25ml). The combined organic phases were

washed with water (10ml) and saturated brine (10ml), dried over Na,SO, and evaporated

to give an oil which crystallised (616.3mg). It was triturated with heptane (ca. 10ml) and

filtered off to give the title compound (456mg).

'H NMR (400 MHz, DMSO-ds) 8 ppm 7.57 (m, 1H), 7.28 (t, 1H, J=72Hz), 7.23 (t, 1H), 7.16
25 (d, 1H).

LC-MS Retention Time 1.41mins, ES™ 205.

Intermediate 32: 1,1-Dimethylethy] [(2,6-dichlorophenyl)carbonyllcarbamate




30LC-MS Retention Time 2.40 & 2.64 mins. 94 Intermediate 38:
2-Bromo-1,3-bis(difluoromethvl)benzene 5 To a solution of 2-bromo-1,3-benzenedicarbaldehyde
(1.49) in anWARF Hieioromethane (10m1) was added bis(2-methoxyethyRahfiRasinebtizrifluoride
(50% solution in tetrahydrofuran, 16m1) over 10 minuggs under nitrogen. Ethanol (70p1) was then
added, an exotherm was observed and the solution was stirred at 21C for 3 days. The 10 solution was
then heated at reflux at 75C for 20 hours. The solution was poured onto ice and partitioned between
ate (100m1). The aqueous layer was back

z k}/ere combined, washed with water (50m1)
and saturated brine (50m1). It was then dried oyer magnesagpsulphate, filtered and concentrated to
give a residue (2.979). This was 15 purified on the Flashmaster 2 column (100g) eluting with 0-100%
dichloromethane in cyclohexane gradient over b minutes. This gave a white solid (0.38g). To a
solution of this white solid (285mg) in anhydrous toluene (3m1) was added ethanol (20ul) followed by

bi8(§2-methoxye;wléﬁmm%aeﬂ@hubﬁriﬂulg,rmeﬁﬂ%&iz&me, @md) i i mekuiethavas(SbiFedvas 1(53_00
under nitrogen %Fi%?é‘a%ﬂﬁ%ﬁt-l}u‘(cyﬁ%%vl%ﬁg%ﬁc&ég@ %@MQWQ&?%?@%@%’ é&dﬁ%‘é"(&%ﬁ#ﬁo um

bicarbonate (50 It was extracte m1), washed wi oride, 2Mhydrochloric

acid, water ahd SERiPQtEIPHIMACH IS dRER dPedIBET AW iiesiRticeaiihHEPSeTISX0 MR ats to give a
dark oil and somgisetidof33bhog)s Peiveveaingatiteetwith HiepkanmdBeant) (Abchspand iwasbiebleitmaterial
a 1250) Gave Mg A e R 80 (e
ca. gave the title com m . -d) a ppm 7. :
o 787 1) DR T S R e BT
6-Bis(difluoromethvSbel¥ditlavrs StFsoled iiniaitprel dBla Bsfag) tenedreedctit ot ceyinas
suspended 1A anhydlogids te2dimyrdheramxtOrd nva} Laticked ridr difle hdalobedatd yursiograpy sethgnesium
chloride (2M in B Jetsaly dofii s @didd-and Bis-nEscRlirRA for it apddhsnmicauianet

2-bromo-1,3- bis(difluoromethyl)benzene (124 in anhydrous tetrahydrofuran (0,4m1) was added.
s wae sired (TUTE A8 RN RV T3 3 R AL S 03 (1 AT T e
causing vigorouvBishiTisiynll: e SPRaATEBbAfeeNt® Ritasriweliiper whediifewatstH 2 thyPabetate
(10m1) and thenpassshatrovidh 2Mybighretiddiitcaadico(oanirgtiedaier4dbinl) alve tAO tirteoaipclbdine
(10m1). It was thgnijed oygfmagmesium sulphate and evaporated to give a yellow glass
(86.6mQ).This W@seﬁurified b%/\wI\%DSAP ive a residue which was dissolved in dichloromethane, dried

bver sodtum sl S P8 il B ARG ARG BLrsd (95 B2acyT o7 (. S T400

1V1Hz, DMSO-d8))Oppm 13.95 (br. s., 1H) 7.60 (d, 2H) 7.51 (t, 1H) 7.01 (t,
LC-MS Retention Time 3.25 mins, MNH,4* 307.

20 Intermediate 33: 1.1-Dimethylethyl [(2.6-dichlorophenyl)carbonyl{[2-(trifluoromethyl)-2-

+

0

Cl
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N
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25 A stirred solution of 1,1-dimethylethyl [(2,6-dichlorophenyl) carbonyl] carbamate (6.25g)

oxiranyllmethyl}carbamate

in 1,2-dimethoxyethane (100ml) was treated with sodium hydride (60% dispersion,



152H). LC-MS Retention Time 0.71mins, MK 121.0. Alternative Preparation of Intermediate 39 20To a
solution of methyl 2,6-bis(difluoromethyl)benzoate (205mg) in methanol (3m1) was added a solution of
lithium hydri¥@u0¢28#4337in methanol (3m1). It was stirred at 21C and the ifGAVEMOLUSFERSEION Slowly
cleared over ca. 2 hours but insoluble material remaingd. It was stirred for a total of 20 hours and then
evaporated to dryness. It was partitioned between ethyl acetate (10m1) and water (10m1), washed

with ether (10m1), acidified with 25 2M hydrochloric acid and extracted with eteﬁyl acetate (2 x 10m1).

This was washe %WWQ@?WB’%‘B‘%H@ @%?étéﬁt%rﬁqg'ﬁé%ﬁ BRSO LB PR and
evaporated to giveansiertitteteamififom dcbpdig donrigH M/ RId40 GIorMiseDIV 8 Glitiey 6gbysion 1o1.[21 (br. s.,

1H) 7.87 (d, 2H) {fsbkbmiihlif- 2'L8x(tar2>lr1lr)1eaﬂjllntemﬁai@tseﬂﬁ)er%&nai&(ﬂibror(eca@ethyiabenwc acid 96
A solution of 2,6- éilm%th Qﬁgggﬁ‘l mq) dng(% r%owatgtr@geéogtd%&nS%mp%r\é\{a% ali%d t0 %entle reflux
e

and then the heat source was removed. Under a ower spotli solution brommeé? .2m1l,

22.5q) in carbon TEtPEHSH 4L YIBOYAL PArss 2ad&HSver W@Wﬁﬁﬂ?@é""\ﬁﬁd?@ﬁ‘é’ RUGRIRBANRYdrogen
bromide occurretiawtegetitit aedtate. Sty watde K t0@Tightdvbrine dhdml) edHe seprrtdteat @@animutes

during which timeawhiigsSHlisl RissHBi alRe - Wahe MIXtusBMIRD Ao ved tsbﬁmolaa\éeéaigmutﬁeasolid was
filtered off, wash dWI Eﬁlar qrg tetr%(?:vqﬁ?r e avnd t(t)wencpeeote%ge artld ttlwen dried i ?ﬁuot ive the title
10compound (4. 355 P1EPRIMR (40 BMEB'AETS BB 4T A4S R‘ TH57 16 (8, 2H).

LC-MS Retennorw”’eﬁ\'héolgoﬁnﬁr}?"ﬂm—lo'h@é okefhidiat szolxemymwggowgne (10’“') and
3-dihydro-21benzphikanielaczib SlelElogdedds. Elution with ethyl acetate: petroleum ether (1: 9) then (1:

6) gave two colourless oils (6.8g) and (1.9g). Repurification on a 70g SPE cartridge with

ethyl acetate : petroleum ether (1: 19) then (1: 9) as eluent gave the title compound

(5.49).

'H NMR (400 MHz, CHLOROFORM-d) & ppm 7.28 -7.26 (m, 3H) 4.76 (d, J=4.5 Hz, 1H)
15  4.39 (d, J=4.5 Hz 1H), 3.09 -3.04 (m, 2H), 1.56 (s, 1H) 1.27 (s, 9H).

LC-MS Retention Time 3.78 mins, MNH," 431.

Intermediate 34: N-[2-(Azidomethyl)-3,3,3-trifluoro-2-hydroxypropyl]-2.6-
dichlorobenzamide
20
Cl
H
N
F
cl o F
0] F
N
N
\
N

A stirred solution of 1,1-dimethylethyl [(2,6-dichlorophenyl)carbonyl]{[2-(trifluoromethyl)-2-
oxiranyllmethyl}carbamate (0.66g) in dimethylformamide (12ml) and water (0.2ml) was
25 treated with sodium azide (0.305g). The mixture was stirred at room temperature
overnight before being partitioned between ethyl acetate (50ml) and water (40ml). The
separated aqueous phase was further extracted with ethyl acetate (2 x 30ml) and the
combined organic extracts were washed with water (3 x 25ml), brine (1 x 20ml), passed

through a hydrophobic frit and concentrated in vacuo to give a colourless gum (0.71g).



Aqueous sodium carbonate (5%, 70m1) was brought to reflux and 2,6- bis(dibromomethyl)benzoic
acid (4.38g) was added portionwise. It was stirred and heated 20 for 1.5 hours, most of the solid
dissolved. TW@ g0Mitld#3¥as decanted from an insoluble tan solid, allowed t8CHEPaMT/ATaHed with
concentrated hydrochloric acid. No solid precipitated gnd thus it was cooled in ice and scratched to
give the title compound (724mg). 1H NMR (400 MHz, DMSO-c15) a ppm 10.87 (s, 1H) 8.39
(s, 1H) 7.98 (m, 3H 251H) LC/MS Retention Time 0.60 mins, MH+ 179. Intermedlate 42:
Methyl 2,6-diform{) sH%‘o%?é Gorobsd asfighigrpapinane (2mi) and applied to'a 50g SPE cartridge.
1-hydroxy-3-oxoFuHicgitinrdvie 2he ditashfnaaier £ castradedingl 6-23 20etty) aveialsyidrdiokiefimethgiormamide

(4m1) was addegrpatasIvun eapaie é%maanlbwn&usﬂréﬂd nhdhiniiiies g@iveoatyck white
suspension. IOdQQ‘e%B?ﬂSc% Was ﬁ ?Fﬁ{gq_‘ éjék}féu rM ci’nalmethyl iodide (0.4m1) was
|met

added and stlrrln% contlnue 4 hours. Most ylformamide was evaporated in vacua.

The pale yeffow M%%%Wéﬁl%ﬁ&ﬁ*%%ﬁ@ﬁ?ﬂh&@%ﬂ & PEhE ol f251r'ﬂ)1)4£4d the
organic phase was\Wasesd3adghrageidioasdithbunsehiodide, GOm1) and saturated brine (25m1), dried
over 10sodium syphatR A4SV RRY 3ied-#R:0iRIA Pafa yellow solid (645mg). This was purified on the
Flashmaster 2 using 0-100% ethyl acetate in cyclohexane gradient over 60 minutes to give the title
compound (532mg) |n 85% purlty 1H NMR (400 MHz CHLOROFORM d) a ppm 10.10 (s 2H) 8.16
(d, 2H) 7.76 - 7.88 T Y gH-
Intermediaten43: d}dlaﬂw:bawﬁabiséd|quoromethyI)benzoate 20 To a solutlon of methyl
2,6-diformylbenzoate (192mg) in anhydrous toluene (3m1) was added ethanol (10p1) followed by
bis(2-methoxyethyl)aminosulphur trifluoride (50% sglution in toluene, 2m1). The solution was stirred
under nitrogen at 100C. After ca. 1 hour a prows.oil'separated and this increased with time. Heating
was continued for 19 25hours. It was allowg
and saturated

A stirred solution of N-[2-(azidomethyl)-3,3,3-trifluoro-2-hydroxypropyl]-2,6-

15  dichlorobenzamide (0.06g) in dry tetrahydrofuran (30ml) was treated with polymer bound
triphenylphosphine (3mmol/g, 2.01g). The mixture was vigorously stirred at room
temperature for 19 hours before water (3ml) was added. Stirring was continued at room
temperature for a further 24 hours. The suspension was then diluted with tetrahydrofuran
(50ml) and then filtered through a pad of hyflo. The pad was washed with further

20 tetrahydrofuran (2 x 30ml). The combined filtrate and washings were partitioned betwéen
ethyl acetate (100ml) and water (50ml). The separated organic phase was further washed
with water (2 x 50ml), passed through a hydrophobic frit and concentrated in vacuo and
then re-evaporated in vacuo with ethanol (1 x 20ml) to give the title compound (0.84g) as
a near colourless gum.

25 'H NMR (400 MHz, CHLOROFORM-d) & ppm 7.24 - 7.40 (m, 3H) 6.15 (br. s., 1H) 3.95
(dd, J=15, 8Hz, 1 H) 3.58 (dd, J=15, 4Hz, 1H) 3.19 (d, J=14Hz, 1H) 2.99 (d, J=14Hz, 1H)
1.5 (br. 2H).
LC-MS Retention Time 1.75 mins, MH™ 331, 333.

30 Intermediate 36: 2-Bromo-1,3- bis(dibromomethyl)benzene




sodium bicarbonate (10m1). The organic phase was washed with water (20m1), saturated brine
(10m1), 2M hydrochloric acid (20m1), water (20m1) and saturated brine (20m1). It was dried over
sodium sulpW&xataid4dszporated to give the title compound (207mg). 1H NRIR{ERRDAVIPH2724
CHLOROFORM:d)-appm 7.84 (d, 2H) 7.70 (t, 1H) 7.Q8 (t, 2H) 3.99 30(s, 3H). 98 LC-MS Retention
Time 0.96 and 0.98 mins. Intermediate44:5-Amino-1- g -fluorophenvl)-N-(3,3,3-trifluoro-241(2-
fluoroethvflaminolmethy1}-2-hydroxvpropv11-1H-Pvrazole-4-carboxamide F3C OH H /NH ONH2 5 To
a solution of Br Br Br
5-amino-1-(4-fluoropheny1)-N-{[2-(trifluoromethyd)-2-oxiran ethyl}-1Hpyrazole-4-carboxamide
(2.03g, 3mmol) in anhydrous acetonltrlle (1d$ﬁl) wgp ade ed 2- ﬁruoroethylamlne hydrochlorlde (650mg,

for 4 days. It was partitioned between 10 ethyl acetate (70m1) and water (20m1), washed with
saturated brine (Z0ralgyahdesiamvel Nednmmssaitimidealdd. sgjaipocatean ttetypeblerige2§AnBY gerd his was

purgled on 1(?09 a%k@l?ﬂ ysiRehibie, E@Tlémﬁ&zﬂﬁe%é!\/(ﬂh@nw&% RibY eeRttaia ﬁmw@m.ﬁéh minute
gradient as eluent. This e title, compaoun % R (400 MHz, D 6) a ppm
755506 (. 11 LA LS RS o e 2M°fe“8” i) O BN 1 4.1
(t, 1H) 3.61 3.7A fﬁr@&@f%aﬂéeeﬁ"im@%at e (‘f’ﬁS&P{)t"L”GdI\A’i"‘; ﬁnBr\vqﬁrﬂ@\Qe 2mins,
MH+ 408, Intermed:mt—:‘aﬁﬁ thelsDidnetk igtted | L2 et ovasbetl wotto phbny Gt eadbdmidéec e satD@rte).20

The filtrate was evaporated to give a white solid (9.8g) which was triturated with heptane

(150ml) and filtered to give the title compound (8.3g).

'H NMR (400 MHz, CHLOROFORM-d) 8 ppm 8.05 (d, 2H) 7.53 (t, 1H) 7.15 (s, 2H).

10 LC-MS Retention Time 3.96mins.

Intermediate 37 - 2-Bromo-1,3-benzenedicarbaldehyde

JO

H H

Br @]

15 A mixture of 2-Bromo-1,3- bis(dibromomethyl)benzene (8.5g) in formic acid (130ml) and
water (15ml) was stirred and heated at reflux under nitrogen for 20 hours during which
time the solid dissolved. It was concentrated in vacuo to give a suspension which was
partitioned between water (150ml) and dichloromethane (2 x 200ml). The combined
organic layers were washed with saturated brine (100ml), dried over magnesium sulphate

20 and evaporated to give a solid (4.25g). Attempted crystallisation from ethanol (ca. 70ml)
failed and therefore 2M hydrochloric acid (25ml) was added and heated at reflux for 1.5
hours. The mixture was allowed to cool overnight and evaporated to low volume plus
some solid. This was then partitioned between ethyl acetate (150ml) and water (50ml) and
the organic phase was washed with water (50ml), saturated sodium bicarbonate (30ml),

25  water (30ml) and saturated brine (30ml). It was then dried over magnesium sulphate and
evaporated to give a solid (3.8g). This was purified on the Flashmaster using 2 x 100g
cartridges with 0-50% ethyl acetate in cyclohexane gradient over 1 hour. The pure
fractions were combined and evaporated to give the titie compound (2.38g).

'H NMR (400 MHz, CHLOROFORM-d) 9 ppm 10.52 (s, 2H) 8.16 (d, 2H) 7.59 (t, 1H)

30 LC-MS Retention Time 2.40 & 2.64 mins.



A solution of lithium bis(trimethylsilyl)amide in tetrahydrofuran (20m1, 1M solution) was added
dropwise to a stirred solution of t-butyl carbamate (1.17g) in tetrahydrofuran (20m1) 25 cooled to <
-70C under W@ ativsEBEre of nitrogen. A solution of 2-chloro-6-fluorobenzRCEHBHYS(I3BBQ) in
tetrahydrofuran (5m1) was added dropwise. After thegddition, a sample was removed via a syringe, a
portion was quenched and the remainder allowed to warm to room temperature. Both samples were
analysed by LC-MS. The reaction mixture was allowed to stir and gently warmed for 2 hours, the
temperature of bath reached 4OC 30The reactron mixture was partitioned between ethyl acetate
(200m1) and wat@ )P G g8 HEIQ8 ghgedeted with ethyl acetate (200m1) and
the combined organic phases Washed Wrth saturated aqueous sodium chloride solution, dried
(MgSO04), filtered and evaporated. The title co pouncg,wag olgtarned as a white solid (2.65g). 'H
NMR (400 MHz, CHLOROFORM-d) a ppm 7. .35 (m, 1H), 7.23 (d, 1H), 57.16 (t, 1H),
1.4 (s, 9H). LC-MS Retention Time 3.08 ming, 2047 Intermediate 46:
5-Amino-1-(4-f|uorophenyl)-N-(3,3,3-triﬂuoro -2- hy
fr(Phenvimethyl)aminolmethvllproPv11-1H-pvrazole>scarboxamide 10 OH ONH,

To5-amino- ]5(4 fluoropheny1)-N-{[2-(filfluoromethyl)-2-oxiranylynethyll-IH-pyrazole-4- carboxamide
(15.39) in dioxane (250m1) was added benzylamine (5.76m1). The mixture 15 was stirred at room
temperature for 18 héurssaictherPfor aMgrRet A ieoarsadi@mafende retlction Was GBhBIe¢E. The
orange solution dietdacomnethatiatetin )vaas catitleiv ois(D- mraggathly \athicbssihwomifiodade s @0® solvent).

The oil was dried aithe,\ag Amr‘aﬁoemgzeb@rtrﬁ%mw@d IR grﬁsn%%% 1H

NMR (400MH ROFO 2 1.47 1H 4 1H
O MR g e Rl eifé? e i f A A T e

2.70mins, |\7|(p.|+ 4glgtlmaﬁ¢|[@n heated at reflux at 75 C for 20 hours. The solution was poured onto ice
1:5-Amino-N-(2-§id 2ot skl rephanyttadien yddoetbiaraoise | (patvihad &h3t acetate (100ml).

The aqueous layer was back extracted with ethyl acetate (50ml). The organic layers were

combined, washed with water (50ml) and saturated brine (50ml). It was then dried over
magnesium sulphate, filtered and concentrated to give a residue (2.97g). This was

15  purified on the Flashmaster 2 column (100g) eluting with 0-100% dichloromethane in
cyclohexane gradient over 60 minutes. This gave a white solid (0.38g). To a solution of
this white solid (285mg) in anhydrous toluene (3ml) was added ethanol (20ul) followed by
bis(2-methoxyethyl)aminosulphur trifluoride (50% solution, 3ml). The solution was stirred
at 100°C under nitrogen for three days. It was allowed to cool and poured onto ice and

20 saturated sodium bicarbonate (50ml). It was extracted with ether (50ml), washed with
sodium chloride, 2M hydrochloric acid, water and saturated brine. It was then dried over
magnesium sulphate and evaporated to give a dark oil and some solid (335mg). This was
treated with heptane (3ml) and some insoluble material was discarded to give upon
evaporation an oil and solid (280mg).

25  Kugelrohr distillation (3 Torr at ca.125°C) gave the title compound (124mg).
'H NMR (400 MHz, CHLOROFORM-d) 8 ppm 7.80 (d, 2H) 7.57 (t, 1H) 7.00 (t, 2H).
LC-MS Retention Time 1.21mins, MH" 290.

Intermediate 39: 2,6-Bis(difluoromethyl)benzoic acid

30



trifluoro-2-hydroxvpropy1)-1-(4-fluorophenvl)-1H-Dvrazole-4-carboxamide 25 NH 2
Toasolutionof5-amin 0-1-(4-fluorop heny1)-N-{3,3,3-trifl uoro-2-hyd roxy-2-

[(methylamiWO) ARGy Il- 1H-pyrazole-4-carboxamide(56mg,0.15mmol ¢ BilRy el o 085724
tetrahydrofuran (2m1) cooled in ice was added diisopggpylethylamine (0.052m1, 100 0.3mmol)
followed by 2,6-dichlorobenzoy! chloride (0.023m1, 0.164mmol). After 20 minutes, the mixture was
removed from the ice and left at 21C for 19 hours, The mxture was blown down, the residue was
dissolved in dichloromethane (3m1) and washgd with~2#"hydgochloric acid (1m1) and water (1m1). It
was again blown down and purified on a 5g 5SR ¢luting with dichloromethane and then
mixtures of cyclohexane/ethyl acetate (10:1),45:1 tpally (2:1) to give the title compound
(55.6mg). 11-1 NMR (400 MHz, DMSO-d6) 5 ppm 8§ J=6.1 Hz, 1H) 7.85 (s, 1H) 7.51 -7.62 (m,
5H) 7.33 - 7.40 (m, 2H) 6.37 (s, 2H) 4.21 (d, J=14.3 M&1H) 3.95 - 4.05 (m, 1H) 3.56 (d, J=14.3 Hz,
1H) 3.47 (dd, J=14.6, 5.3 Hz, 1H) 2.98 (s, 3H). 10LC-MS Retention Time 3.41mins, MH+ 548.

Example 1 was further preparatively separated into its enantipmers (Isomers A and B) using a 2 X

25cm Chiralpak ABWBILTRIS SIS ith €084 dha&ABYn Hepbale 483 MIRPAIECD: TnAMiows
Enantiomer 1 (Istetredybfral y e Cimicer HPoger( 28 sw@dl B¢ riscCtopgl paag eBiwo lanmmid8 @2 ethanol in

heptane eluting aémirim)nReRATIoMEMAsLQif8aIns: Ciewan®igbroissai(ibaGN2Brhn-030144M, v
=350-200nm, Celtl)ils%g}%grgm%t%%%)anzene (124mg) in anhydrous tetrahydrofuran (0.4ml) was added.

This was stirred under nitrogen at 21°C for 3 hours and then solid CO, (1 small lump) was

added causing vigorous bubbling. It was then allowed to stand overnight, then diluted with

ethyl acetate (10ml) and then washed with 2M hydrochloric acid (5mi), water (5ml) and
10  saturated brine (10ml). It was then dried over magnesium sulphate and evaporated to give

a yellow glass (86.6mg).This was purified by MDAP to give a residue which was dissolved

in dichloromethane, dried over sodium sulphate and blown down to give the title

compound (22.3mg).

'H NMR (400 MHz, DMSO-ds) dppm 13.95 (br. s., 1H) 7.60 (d, 2H) 7.51 (t, 1H) 7.01 (,
15 2H).

LC-MS Retention Time 0.71mins, MH™ 121.0.

Alternative Preparation of Intermediate 39

20  To a solution of methyl 2,6-bis(difluoromethyl)benzoate (205mg) in methanol (3ml) was
added a solution of lithium hydroxide (48mg) in methanol (3ml). It was stirred at 21°C and
the initial oily suspension slowly cleared over ca. 2 hours but insoluble material remained.
It was stirred for a total of 20 hours and then evaporated to dryness. It was partitioned
between ethyl acetate (10ml) and water (10ml), washed with ether (10ml), acidified with

25  2M hydrochloric acid and extracted with ethyl acetate (2 x 10ml). This was washed with
water (10ml) and saturated brine (10ml), dried over sodium sulphate and evaporated to
give the title compound (146mg).

'H NMR (400 MHz, DMSO-ds) 8 ppm 14.21 (br. s., 1H) 7.87 (d, 2H) 7.80 (t, 1H) 7.18 (t,
2H).

30
Intermediate 40: 2 6-Bis(dibromomethyl)benzoic acid



20204.6nm (de = -8.03). 218.4nm (de = 1.69). 232.0nm (de = -2.53). 262.0nm (de = -3.18).
25Enantiomer 2 (Isomer B) Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 30% ethanol
in heptane aNRiRYHEL4MI2I/min) - Retention time 14.6mins. Circular DichroisRCIVERZN 7855 /Bt000136M,
v =350-200nm, cell length = 0.2cm) 204.6nm (de = 7.§8). 30 218.8nm (de = -2.07). 231.4nm (de =
2.12). 262.6nm (de = 2.96). Example
2:5-Amino-N-(2-11112,6- d|chIorophenylkarbonyllleé
35trifluoro-2-hydroxypropv11-1-(4- quorophenyl)gT
5-amino-N-{2-[(ethylamino)methy1]-3,3,3-trifluorp

yl)arglnolmethyll -3,3,3-
“pyrazolg-4-carboxamide 101 To a solution of
-2-h drox propyll -1-(4-

0 panhydrous 5 tetrahydrofuran (2m1)
cooled in ice was added diisopropylethylamine (0.0f 0.3mmol) followed by 2,6-dichlorobenzoyl

21C for 19 hours. The mixture was blown down, the residue was dissolved in dichloromethane (3m1)
and washed with 2M hydrochloric acid (1m1) and water (1m1). It was again blown down and purified

on a 5g 10SPE ¢éx?fidion, AibbrtmeHn Brerfir SridRaha SRR ST FNAlTe PRI IFRRER I dthyl acetate
(10:1), (5:1), (3: Lpaid efiakia(@: heo Givehtat SoleEomAROmMbIE8. INd3r HPIKARU(4GOgRZz 2DMSO-d5)

S ppm 8.07 §, JsafidiZefLbdrfid (@Szﬁkai 82F n/cBddMicatbhbAae @MW%‘B&@J d¥er2ds) 4.22 (d,

J=14.1 Hz, 91)396 40 é 1Hg f SHLS 2]6-3.32 in, 1k ﬂ ét Jf 728 3H).

1 d le refl h

15LC-MS Retenp1 jon Time mlnvso M?—T ég fogen bromide occuned with gentle Teflux H“ g
under the light was continued for another 30 minutes during which time a white solid

precipitated. The mixture was allowed to cool overnight, the solid was filtered off, washed

with carbon tetrachloride and then heptane and then dried in vacuo to give the title
10  compound (4.38g).

'H NMR (400 MHz, DMSO-ds) 8 ppm 8.03 (d, 2H) 7.77 (t, 1H) 7.16 (s, 2H).

LC-MS Retention Time 1.00mins, MH™ 463.

Intermediate 41: 1-Hydroxy-3-oxo-1,3-dihydro-2-benzofuran-4-carbaldehyde

15

OH

Aqueous sodium carbonate (5%, 70ml) was brought to reflux and 2,6-

bis(dibromomethyl)benzoic acid (4.38g) was added portionwise. It was stirred and heated
20  for 1.5 hours, most of the solid dissolved. The solution was decanted from an insoluble

tan solid, allowed to cool and acidified with concentrated hydrochloric acid. No solid

precipitated and thus it was cooled in ice and scratched to give the title compound

(724mg).

'H NMR (400 MHz, DMSO-ds) @ ppm 10.87 (s, 1H) 8.39 (s, 1H) 7.98 (m, 3H), 6.8 (br. s.,
25 1H).

LC/MS Retention Time 0.60 mins, MH* 179.

Intermediate 42: Methyl 2,6-diformylbenzoate




Example 2 was further preparatively separated into its enantiomers (Isomers A and B) using a 2 x
25cm Chiralpak AD column eluting with 40% ethanol in heptane at a flow rate of 1m1/min. 20
EnantiomerWQI1geié#4837Analytical Chiral HPLC (25 x 0.46cm Chiralcel ODPEGIEPRP02/08872¢hanol in
heptane eluting at 1m1/min)- Retention time 4.60mins_Circular Dichroism (MeCN, RT, 0.000116M, v
=350-200nm, cell length = 0.2cm) 25206.4nm (de = 13.58). 231.0nm (de = 5.52). 262.2nm (de = 3.33).
Enantiomer 2 (Isomer B) 30Analytical Chiral HPLC (25 x 0.46cm Chiralcel OD column, 40% ethanol in
heptane eluting at Iml/min) - Retention time 6.50fins.{Ca8ilaHDichroism (MeCN, RI, 0.00013W, v
=350-200nm, cell length = 0.2cm) 102 207.0ng» 0430229.0nm (de = -5.64). 260.8nm (de =
-3.39). 5Example 3: 5-Amino-N-12-(4[(2,6-di(9hloro 0 carbonvllaminolmethyl)-3,3,3-trifluoro-2-
hydroxvpropv11-1-(4-fluorophenv0-1H-pvrazole-4-carhexamide 10To a solution
of5-amino-N-[2-(aminomethyl)-3,3,3-trifluoro-2-hydroxypropy1]-1-(4-

To a solution of 1-hydroxy-3-oxo-1,3-dihydro-2-benzofuran-4-carbaldehyde (720mg) in
anhydrous dimethylformamide (4ml) was added potassium carbonate (613mg). It was
5 stirred for 30 minutes to give a thick white suspension. lodomethane (0.4ml) was added
and stirred for 3 days. More methyl iodide (0.4ml) was added and stirring continued for 24
hours. Most of the dimethylformamide was evaporated in vacuo. The pale yellow residue
was partitioned between ethyl acetate (25ml) and water (25ml) and the organic phase was
washed with aqueous lithium chloride (50ml) and saturated brine (25ml), dried over
10  sodium sulphate and evaporated to give a pale yellow solid (645mg).
This was purified on the Flashmaster 2 using 0-100% ethyl acetate in cyclohexane
gradient over 60 minutes to give the title compound (532mg) in 85% purity.
'H NMR (400 MHz, CHLOROFORM-d) @ ppm 10.10 (s, 2H) 8.16 (d, 2H) 7.76 - 7.86 (m,
1H) 4.07 (s, 3H).
15  LC-MS Retention Time 2.20 mins, MH" 193.

Intermediate 43: Methyl 2.6-bis(difluoromethyl)benzoate

H CO,Me H

F
F F

20
To a solution of methyl 2,6-diformylbenzoate (192mg) in anhydrous toluene (3ml) was
added ethanol (10pl) followed by bis(2-methoxyethyl)aminosulphur ftriflucride (50%
solution in toluene, 2ml). The solution was stirred under nitrogen at 100°C. After ca. 1
hour a brown oil separated and this increased with time. Heating was continued for 19
25  hours. It was allowed to cool and partitioned between ethyl acetate (25ml) and saturated
sodium bicarbonate (10ml). The organic phase was washed with water (20ml), saturated
brine (10ml), 2M hydrochloric acid (20ml), water (20ml) and saturated brine (20ml). It was
dried over sodium sulphate and evaporated to give the title compound (207mg).
'H NMR (400 MHz, CHLOROFORM-d) 8 ppm 7.84 (d, 2H) 7.70 (t, 1H) 7.08 (t, 2H) 3.99
30 (s, 3H).



fluoropheny1)-1H-pyrazole-4-carboxamide (0.93g, 2.57mmol) in anhydrous tetrahydrofuran (12m1)
was added diisopropylethylamine (0.91m1, 5.2mmol) followed by 2,6-dichlorobenzoyl chloride
(0.38m1,1.08€RMy134387e was an immediate exotherm and therefore the MRIXKTUEE2ARIEIpIE2Ed in an
ice/solid carbon dioxide bath for 20 minutes and 15t stirred at 21C for 17 hours. It was then
partitioned between ethyl acetate (100m1) and 2M hydrochloric acid (20m1) and the organic phase
was washed with water (ﬁHOmlé saturated brine %aOml) saturated sodium bicarbonate (20m1), water
(20m1) and satubs &P} M'_’[')elﬁ)e%laé'%gl% H&d over magnesium sulphate and evaporated
under reduced pressure to glve a foam Thls was purlfled on a Flashmaster cqumn of silica (100q)
with a 20gradienints 3 : X iy o pine Dot e Phed] (2
(L.07g). TH NMR(400hss mw@@mm&@@(ﬂ mmﬁa&mwb&m.&s J=6.1 Hz, 1H) 7.91 (s,
1H) 7.51 -7.59 (m, 4H) 7.44 - 7.48 (m, 1H) 7.34 - 7.40 (m,2H) 6,37 (s, 2H) 3.69 - 3.84 (m, 2H) 3.47 -
3.58 (m, 2H). 25LC-MS Retention Time 3F2(§mm$ I_|\/|H+ 534y @ 3 was further preparatively

separated into its enantiomers (Isomers A’ B) Nsing a2 x 20 hiralpak AD column eluting with
20% propan-2-ol in heptane at a flow rate-ofjg5m1/min. BONEpantlomer 1 (Isomer Al 103 Analytical
Chiral HPLG;(25 x 0.46¢cm ChiralpakF column, 3093 ethandl in heptane elutlng at ImI/mln)

020m) 205 8nfg (eSS E52 *’rt??’a N A R orer &)
Analytical Chwalﬂ%@ﬂf?(‘?ﬁ%&b@’@%ﬁ’ﬁ @l‘ﬁ?‘&l’pﬁﬂ’mﬁ EbRIYHraso s SHRRIHEE ik frabtyAR i‘ﬁ’@ﬁjt?ng at
1m1/min)- Reterftioroéimdafith® Bpaneshi@ideulRiODig romsoh (il OCH piRily) @raDPe BBkt ive=@3BR00Nm, cell

length = 0.2cm) ZO@4nENddRe~é @y 24 4rBHdRs sRakéh BP2-84)8 (URas Bdibnka between
10  ethyl acetate (70ml) and water (20ml), washed with saturated brine (20ml), dried over
sodium sulphate and evaporated to give a gum (1.57g). This was purified on 100g SiO,
using the Flashmaster 2 with 0-100% ethyl acetate in cyclohexane 60 minute gradient as
eluent. This gave the title compound (924mg).
'H NMR (400 MHz, DMSO-ds) @ ppm 7.98 - 8.08 (m, 1H) 7.94 (s, 1H) 7.53 - 7.61 (m, 2H)
15 7.32-7.40 (m, 2H) 6.37 (s, 2H) 4.53 (t, 1H) 4.41 (t, 1H) 3.61 - 3.72 (m, 1H) 3.43 - 3.53
(m, 1H) 2.74 - 2.92 (m, 4H).
LC-MS Retention Time 2.12mins, MH+ 408.

Intermediate 45: 1,1-Dimethylethyl| [(2-chloro-6-fluorophenyl)carbony|lcarbamate
20

Y Y

A solution of lithium bis(trimethylsilylyamide in tetrahydrofuran (20ml, 1M solution) was
added dropwise to a stirred solution of t-butyl carbamate (1.17g) in tetrahydrofuran (20ml)
25  cooled to < -70°C under an atmosphere of nitrogen. A solution of 2-chloro-6-fluorobenzoy!
chloride (1.93g) in tetrahydrofuran (5ml) was added dropwise. After the addition, a sample
was removed via a syringe, a portion was quenched and the remainder allowed to warm
to room temperature. Both samples were analysed by LC-MS. The reaction mixture was
allowed to stir and gently warmed for 2 hours, the temperature of bath reached -40°C.

30 The reaction mixture was partitioned between ethyl acetate (200ml) and water (200ml).



Example 4: 5-Amino-N-(2-111(2-chloro-6-fluorophenvl)carbonv11(ethvflaminolmethvi)-3,3,3-
trifluoro-2-hydroxypropvl)-1-(4-fluorophenvl)-1H-pyrazole-4-carboxamide 20 To a solution of
5-amino-N-{¥Q(4h¥/e3ivo) methyl]-3,3,3-trifluoro-2-hydroxypropyl)-1-(4- PCT/EP2007/055724
fluoropheny1)-1H-pyrazole-4-carboxamide (0.1885g, 9484mmol) in dichloromethane (2m1) was
added diisopropylethylamine (0.253m1, 1. 45mmol) Atfter 5 minutes stirring, 2-chloro6-fluorobenzoyl
chloride (0. 1039, .533mmol) was added. After stirring for 40 hours, the 25reaction mixture was
concenrated to JNE VBRI S ERLMIB AEH AR BT UTEd B GTERUE ABTE
compound (0.152{399&§ W3RN\ REtUTAtE N RARE QIS GodiH, DTG RAFTR Mg BapRv)7fitsred, 1H) 7.49
- 7.56 (M, 2H) 7.44d(8vapstatedSThd e LobhpodSd-was25b(ahedH} 8. Wifite édid @85g)1) 5.47 (br. s., 1H) 4.00
-4.18 (m, 2H) 3. ww %6 f@uﬁ?c’ﬁﬁbﬁcﬁ-ﬂoﬁq AR gv b3 A i A% z%g' 3y - 3:34
30(m, J=14.7,7.3,7.2,7.0H Q t, J=7.2'Hz, 3H). L Retentlon Time 3.33mins, MH+ 546.
104 Examplé4 Waksﬁﬁr?ﬁar b?éﬁa? ively separated into its enantiomers (Isomers A (mixture of
rotamers 1 and 1 &rdScRepitiomEne B aftPy MNH3' (Af%ture of rotamers 3 and 4 and atropisomers 3
and 4)) using a 2" x 230m Chlralpak AD column eluting with 20% propan2 -ol in heptane at a flow rate
of 15m1/min. 5 Enan Jzand 2) Analytical Chiral
HPLC (25 x 0.46 ' INg at Iml/min) - Retention
time 22.47 mins 8#%dS it 4S FEreo HHers 3 and 4 and atropisomers 3 and
4) Analytical@Chiral HPLC (25 X 0 46c:m Chlralpak AD column, 20% propan-2-ol in heptane eluting at

1m1/min)- Retention time 30.23 mins and 34.68 mins. Exampl%
5:5-Amino-N-(2-{I[(2,6-difluord [Y)carbonyl] [
15trifluoro-2-hydroxypropvl)-1 oropﬁenv

To 5-amino-1-(4-fluorophenyl)-N-{[2-(trifluoromethyl)-2-oxiranyljmethyl}-1H-pyrazole-4-

carboxamide (15.3g) in dioxane (250ml) was added benzylamine (5.76ml). The mixture
15  was stirred at room temperature for 16 hours and then for a further 4 hours to ensure the
reaction was complete. The orange solution was concentrated in vacuo to give an orange
oil (which still contained some solvent). The oil was dried on the vacuum line to give the
tite compound (20.50g) as an orange solid.
'H NMR (400MHz, CHLOROFORM-d) 8 ppm 7.52 (m, 2H), 7.47 (s, 1H), 7.26 (m, 8H),
20 6.24 (t, 1H), 5.47 (br. s., 2H), 3.81 (m, 3H), 3.55 (dd, 1H), 3.02 (d, 1H), 2.71 (d, 1H).
LC-MS Retention Time 2.70mins, MH+ 452,

Example 1:  5-Amino-N-(2-{[[(2.6-dichlorophenyl)carbonyll(methyl)aminolmethyi}-3,3,3-

trifluoro-2-hydroxypropyl-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide

F
a o FlF
OH N
N = F
cl Me HN
S NH,

To a solution of 5-amino-1-(4-fluorophenyl)-N-{3,3,3-trifluoro-2-hydroxy-2-

25

[(methylamino)methyl]propyl}-1H-pyrazole-4-carboxamide (56mg, 0.15mmol) in

anhydrous tetrahydrofuran (2ml) cooled in ice was added diisopropylethylamine (0.052ml,



To a solution of 5-amino-N-{2-[(ethylamino)methyl]-3,3,3-trifluoro-2-hydroxypropy1}-1-(4- 20
fluorophenyl)-1H-pyrazole-4-carboxamide (0.277g, 0.712mmol) in dry dichloromethane (ca.11ml),
diisopropyle¥29iAd42245m1, 1.42mmol) was added and then cooled in BGFEE28019331340 -15C
before a similarly cooled solution of 2,6-difluorobenzoychloride (0.123g, 0.712mmol) in
dichloromethane (2m1) was added with stirring The mixture was stirred for 1 minute and then allowed

to stand in the frigge for I APOrOX. d2 hogrg g\nﬁ Qn%g C{JVY? toor%iln rﬁper ture The next

day the mixture was ev porated under're uce pres%ure an ona co of Siifca’ (I]Elution

with 2% ethanol iﬁ'WR?rd?GrWi’@ﬁ@é’Y%ﬂ@WW&ﬁfﬂ’ﬁﬂbﬁi"ﬁma@? 'ﬁébﬁ]c?éoopfi@s%fréwa dleariage (0.4219)
which, upon scrapiisgigaveldikre, tite eempouas (3s3heg)iasishwhittsrkd. (BHINAR 4K Mk,

CHLOROFORM: Ei)iﬁ RiEh%#coac.Zé ﬁ%@i&'&t&% ./ ﬁ‘@ééﬂaﬁlﬂ)o%viﬁd%w na &miﬁéb'%rﬁa - 7.05 (m,

2H) 5.47 (br. s .04 - 415m2iv_? § 14.8 Hz, 1H) 3.49 - 3.58 (m, 1H) 3 49 (m,
1H) 3.24 - 3.34 (r% HPT98° SHitg WO dieh °L‘t‘f“i\$i§’i$e?8ﬂti8ﬁ“riﬁ%“éeﬁ iﬁiéc"iﬂ?iﬂ’ioe%hy'los
Example 5 was faggiete predardiliely: sbangdnatlyifd )ite eivaiecitreesnipsnteizbAagld B) using a
4.6mmid X 25cmiﬁmm@idamiﬂglwm@ugimgowmrs a@% gtsanakin iq)eiamnrs aﬂ@ ﬁczw ratg20fd m1/min.

5Enantiomer 1 (I ti s %, ethanol in
heptane eluting at §HFF§ rri)iﬁaigée%%#on tini1 ql_(l)? min é.?gﬁ Lﬁrorsm rr?Ij-é]’i'gg’%@BSM v
=350-200nm, celfTdhgthz Bipdd) (oL ik i1z 7?@93.9§(§%§§'.bnm (de = 3.09). 263.2nm (de = 3.71).
Enantiomer1® (Isbf&tSERefenéibytitiad ChvrainkPME (248 x 0.46cm Chiralpak AD column, 20% ethanol in

heptane 15eluting at 1m1/min) Retention time 12.01mins. Circular Dichroism (MeCN, RI, 0.000143M,

v =350-200nm, CE" Ir%;rall 1 was i‘zﬁﬁn gr%%a?a ive&/dseeﬁargtesdli%téz%§e8ngntio(mers Iso%?éks A and B)

using a 2 x 25cm Chiralpak AD column eluting with 30% ethanol in heptane at a flow rate
of 1ml/min.
15
Enantiomer 1 (Isomer A)
Analytical Chiral HPLC (25 x 0.46¢cm Chiralpak AD column, 30% ethanol in heptane
eluting at 1ml/min) — Retention time 10.7mins.
Circular Dichroism (MeCN, RT, 0.000144M, v =350-200nm, cell length = 0.2cm)
20  204.6nm (de = -8.03).
218.4nm (de = 1.69).
232.0nm (de = -2.53).
262.0nm (de =-3.18).

25 Enantiomer 2 (Isomer B)
Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 30% ethanol in heptane
eluting at 1ml/min) — Retention time 14.6mins.
Circular Dichroism (MeCN, RT, 0.000136M, v =350-200nm, cell length = 0.2cm)
204.6nm (de = 7.88).

30 218.8nm (de =-2.07).
231.4nm (de = 2.12).
262.6nm (de = 2.96).

Example 2: 5-Amino-N-(2-{[[(2.6-dichlorophenyl)carbonyl](ethyl)amino]methyl}-3.3,3-
35 trifluoro-2-hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide




262.6nm (de = -3.49). 20 Example 6: 5-Amino-N-12-({1(2 6-difluorophenvl)carbonyllaminoknethyl)-3 3
3-trifluoro-2- hydroxypropv11-1-(4-fluorophenvl)-1H-pvrazole-4-carboxamide 25 2,6-Difluorobenzoic
acid (0.069WadN0xastieighed into a micronic tube. To this 0-(7- PCT/EP2007/055724
azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium hgﬁaﬂuorophosphate (HATU) (0.069mmol, 26mg)
was added as a solution in DMF (200p1). Dusopropyl ylamine was then added (0.20mmol, 36p1)
and the solution shaken for 5 minutes. 5-Amino-N-[2-

30(aminomethyl)-3,3,3-trifluoro-2- hydrox%orogyl -JF(4-fluorophenyl)-1H-pyrazole-4- carboxamide
(0.069mmol, 25mg) was then addedfhs ajsolution ioDMF (2r5)0p1) he solution was then shaken for a
further 10 minutes and left to stand.owe tem aﬁ$ was taken after this time,
the sample (20p1) was diluted in @ etonjtrile (1Q0p1): -MS ed product present. The crude
mixture was filtered and purified by nvass @irected HPLT. Th oducts seemed to crash out when
introduced to 90% H20 (0.1% TFA)/10% MeCN (0.1% TFA) (of EAT-norm method) resulting in high
back pressure. Method Cat-GR was used instead as 70% H20 (0.1% TFA) /30% MeCN 5(0.1% TFA)

ensured no solid_crashed out on mtrodu olumn The collected sol from th rlfication
was transferred t6°&2selitRish VM é(} éﬁ’ I%I%% INBORE gva%é vedz:?’é@ﬁwgey dried

compound was therncpaeraferridarmgre- ﬂaﬁ@éoﬁ%ﬂ'%elghﬁ%ﬁame@ ﬂéﬂ‘d‘é&)red mroduﬁﬂhZQf.Wﬁg. 1H
NMR (400 MVHz, (BMiSQr-dlarah @pm &88d(in deebwhdidddid )i ddrdpy ey antize (0-)5Zc9p0(SmbibH) 7.60 -

7.51 (m, 3H) 7.31.4,3p @ Bl hifcrerobbribBtcAlhde- 38 d§3$ﬂb§é¥&1m@|§0Aﬂ¥r So_fllid Ared-71 (M,

2H) 3.58- 3.47 (m, 2H). LC-MS Retention Time 2.9mins, M xample 7
5-Amino-N42- ({1'(@“8&‘?0“?8%’%‘6’%%?5%\}5%%8%%r?m‘ur?&lﬁué‘fhyﬁ hpys The fistire was biown
15trifluoro-2-hydeoynprihey 1gsidu@l-fraordisheived )il HigyeeanihaneatBohaamidevasheD witsoRNion of

2-chloro-6-fluoroieirgshsrehieride ki 5a8 Yatardnyniptraiyadrabaiam Gl kbwmsand purified on a 5g
10 SPE cartridge, eluting with dichloromethane and then mixtures of cyclohexane/ethyl
acetate (10:1), (5:1), (3:1) and finally (2:1) to give the title compound (73.5mg).
'H NMR (400 MHz, DMSO-ds) & ppm 8.07 (t, J=5.9 Hz, 1H) 7.85 (s, 1H) 7.52 - 7.63 (m,
5H) 7.33 - 7.44 (m, 2H) 6.37 (s, 2H) 4.22 (d, J=14.1 Hz, 1H) 3.96 - 4.05 (m, 1H) 3.46 -
3.57 (m, 3H) 3.21 - 3.32 (m, 1H) 1.08 (t, J=7.2 Hz, 3H).
15  LC-MS Retention Time 2.97mins, MH"* 562.

Example 2 was further preparatively separated into its enantiomers (Isomers A and B)
using a 2 x 25cm Chiralpak AD column eluting with 40% ethanol in heptane at a flow rate
of 1ml/min.

20
Enantiomer 1 (Isomer A)
Analytical Chiral HPLC (25 x 0.46cm Chiralcel OD column, 40% ethanol in heptane
eluting at 1ml/min) — Retention time 4.60mins.
Circular Dichroism (MeCN, RT, 0.000116M, v =350-200nm, cell length = 0.2cm)

25 206.4nm (de = 13.58).
231.0nm (de = 5.52).
262.2nm (de = 3.33).

Enantiomer 2 (Isomer B)

30  Analytical Chiral HPLC (25 x 0.46cm Chiralcel OD column, 40% ethanol in heptane
eluting at 1mi/min) — Retention time 6.50mins.
Circular Dichroism (MeCN, RT, 0.000131M, v =350-200nm, cell length = 0.2cm)




added to a stirred mixture of 5-amino-N42-(aminomethyl)-3,3,3-trifluoro-2-hydroxypropyll- 20
1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (0.289g) and diisopropylethylamine (0.21m1) in a
mixture of dWRI@MOHEHIAhe (4m1) and tetrahydrofuran (3m1) cooled to <SCPGHEP2$Y/8FdRYON, the
cooling bath was removed and the reaction mixture st ed at room temperature for 20 minutes. Water
(10m1) and dichloromethane (10m1) were added to the reaction mixture and the resultant mixture
stirred vigorously. The phases were separated 25using a hydrophobic frit and the aqueous phase
washed with ad(ﬁ%lqaf'ﬁ)c‘f&l'orbqﬁé?hane (10m1). The organic phase was evaporated and the residue
purified by chronda@dtpmbis orddilita (209 cartridge) eluting with 0-100% ethyl acetate in cyclohexane.
Appropriate fractepgnweigcongymed and evaporated to give the title compound (0.409g). 1H NMR
(400 MHz, DMSO-d6)8 ppm 9.05 (br. s., 1H) 8.11 (br. s., 1H) 7.85 (s, 1H) 7.68 - 307.60 (m, 2H) 7.55 -
7.43 (m, 1H)741 728 m, 4H)668 br S., 1H)646 630(br S, 2H)379 372 m, 2H)358 3.47
(m, 2H). LC M HoRTHRe S OSHH 2 E 520 eparatively
separated into ithyena elrd-(4 AN 2vlerhritho2aie Ch|ralpak AD column eluting with
20% ethanol in heptane at a flow rate of 75mUrn|n 5Enant|omer 1 (Isomer Al Analytical Chiral HPLC
(25 x 0.46¢cm Chiralpak AD column, 40% ethanoldn heptane eluting at 1m1/min) - Retention time

6.34mins. Circular Dichroism (MeCN, RT, 6.0 M v =350-200nm, cell length = 0.2cm) 203.2nm
(de =-3.92). 10237.4nm (de = -3.16). 260 .2 99y Ena er 2 (Isomer B) Analytical Chiral
HPLC (25 x 0.46cm Chiralpak AD ¢ , 40% ethanol | @ erutlng at 1m1/min) - Retention

time 8.95mins. Circular Dichroism ( ~8T, 0.0 =350-200nm, cell length = 0.2cm)

0 NH,

10 To a solution of 5-amino-N-[2-(aminomethyl)-3,3,3-triflucro-2-hydroxypropyl]-1-(4-
fluorophenyl)-1H-pyrazole-4-carboxamide (0.93g, 2.57mmol) in anhydrous
tetrahydrofuran (12ml) was added diisopropylethylamine (0.91ml, 5.2mmol) followed by
2,6-dichlorobenzoyl chloride (0.38ml,1.05equiv). There was an immediate exotherm and
therefore the mixture was placed in an ice/solid carbon dioxide bath for 20 minutes and

15  then stirred at 21°C for 17 hours. It was then partitioned between ethyl acetate (100ml)
and 2M hydrochloric acid {20ml) and the organic phase was washed with water (20ml),
saturated brine (20ml), saturated sodium bicarbonate (20ml), water (20ml) and saturated
brine (20ml) before being dried over magnesium sulphate and evaporated under reduced
pressure to give a foam. This was purified on a Flashmaster column of silica {100g) with a

20 gradient of 0-100% ethyl acetate in cyclohexane over 60 minutes to give the title
compound (1.07g).
'H NMR (400 MHz, DMSO-d;s) 8 ppm 9.07 (t, J=6.4 Hz, 1H) 8.04 (t, J=6.1 Hz, 1H) 7.91 (s,
1H) 7.51 - 7.59 (m, 4H) 7.44 - 7.48 (m, 1H) 7.34 - 7.40 (m, 2H) 6.37 (s, 2H) 3.69 - 3.84
(m, 2H) 3.47 - 3.58 (m, 2H).

25 LC-MS Retention Time 3.26mins, MH" 534.

Example 3 was further preparatively separated into its enantiomers (Isomers A and B)
using a 2 x 20cm Chiralpak AD column eluting with 20% propan-2-ol in heptane at a flow
rate of 75ml/min.

30

Enantiomer 1 (Isomer A)




203.4nm (de = 4.32). 239.0nm (de = 3.32). 260.0nm (de = 3.07). 20 Example 8: 5-Amino-N-(2-(11(2
6-difluorophenyl)carbonvliimethAaminolmethyl}-3 3 3-
trifluoro-2-hWPRAWpEs)- 1-(4-fluorophenv11-1H-Ovrazole-4-carboxamidePCRZBPEMTieaHf2drepared to
Example 6 from 5-amino-1-(4-fluoropheny1)-N-{3,3,3: &fluoro-z- hyd roxy-2-[(methyla mino)m ethyl]
propyl}-1H-pyrazole-4-ca rboxa mide and 2,6- difluorobenzoic acid. 1H NMR (400 MHz, DMSO-d6)
8 ppm 8.05 (t, 1H) 7.88 ﬁs 1}%? 7.55-7.61 (m, 2H) 7.37 (t, 302H) 7.25 (t, 2H) 6.95 gbr. S., 1H) 6.29 -
6.43 (br. 5., 2H) ANy {ge! 1% B Lo 4693 Ghiraimgia Receltr 9% 13! SHher'enavis Retention
Time 3.11mins, Matitg 2161/ rid8-HBetenpbe Sme 6.34mins.
5-Amino-N-(2-(ff@rehilp bl rranbenviRtarhemirimnstbyanoanameinklgis Sdefimero-2-hydroxypropyl
)-1-(4-f|uorophera/ %mH(a raz Ig-)df-carboxamide 5 Similarly prepared to Example 6 from
5-amino-1-(4-fluoropheny %N-{%,?,S-trifluoro-z- hydroxy-2-Rmethyla
mino)methylfporopfPErA-sia Gzé81e24-carboxa mide and 2-chloro-6- fluorobenzoic acid. 1H NMR (400
MHz, DMSO-d6)3psmm3des3;2)8®.1 Hz, 1H) 7.85 (s, 1H) 7.55 -7.62 (m, 10 2H) 7.46 (d , 1H) 7.34 -
7.41 (m, 3H) 7.00 (s, 0.5H) 6.94 (s, 0.5H) 6.32 -6.40 (br. m., 2H) 4.20 (d, 0.5H) 4.10 (d, 0.5H) 3.94 (dd,
0.5H) 3.84 (dd, OEEH ti3'69£ Isg.%j .60 (d, 0.5H) 3.01 (d, 3H). LC-MS Retention Time 3.17mins, MW
532, 534. 15Exa Ron =IN-(2-[(ethylf [2-(methylsulfonyllphenvilcarbonv1}amino)methyl]-
3,3,3-trifluoro-2-HyahdieghthysglIHEke-thyor §isemaAlralnakyya s6lemi.clib eianaii heptane
10  eluting at 1ml/min) — Retention time 12.53mins.

Circular Dichroism (MeCN, RT, 0.000133M, v =350-200nm, cell length = 0.2cm)

205.4nm (de = 4.66).

240.4nm (de = 3.12).

259.6nm (de = 3.05).

15
Example 4: 5-Amino-N-(2-{[[(2-chloro-6-fluocrophenyl)carbonyl]l{ethyl)laminolmethy}-3.3,3-
trifluoro-2-hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide
F
ca O F F
OH N
o
F HN
5 NH,
20

To a solution of 5-amino-N-{2-[(ethylamino)methyl]-3,3,3-trifluoro-2-hydroxypropyl}-1-(4-

fluorophenyl}-1H-pyrazole-4-carboxamide (0.1885g, 0.484mmol) in dichloromethane (2ml)

was added diisopropylethylamine (0.253ml, 1.45mmol). After 5 minutes stirring, 2-chloro-

6-fluorobenzoyl chloride (0.103g, 0.533mmol) was added. After stirring for 40 hours, the
25 reaction mixture was concentrated to give a residue (0.371g). Purification on a column of

silica (20g) gave the title compound (0.152g) as a yellow solid.

'H NMR (400 MHz, CHLOROFORM-d) & ppm 7.75 (s, 1H) 7.49 - 7.56 (m, 2H) 7.41 (tt,

J=8.5,6.5 Hz, 1H) 7.18 - 7.25 (m, 2H) 6.97 - 7.04 (m, 2H) 5.47 (br. s., 1H) 4.00 - 4.18 (m,

2H) 3.67 (d, J=14.6 Hz, 1H) 3.54 (dd, J=14.8, 5.8 Hz, 1H) 3.41 - 3.49 (m, 1H) 3.23 - 3.34
30 (m,J=14.7,7.3,7.2,7.0 Hz, 1H) 1.10 (t, J=7.2 Hz, 3H).

LLC-MS Retention Time 3.33mins, MH" 546.



202-(Methylsulphonyl)benzoic acid (0.204g, 1.017mmol) was dissolved in dry dimethylformamide
before diisopropylethylamine (0.531m1, 3.05mmol) was added. 047- Azabenzotriazol-1-y1)-N ,N ,
N',N'-tetram@®@ 9 Tad#3xh hexafluorophosphate (HATU) (0.464g, 1.22mmoPCHEPANAS85aM the
reaction stirred for 10 minutes. The reaction mixture cooled in ice and then
5-amino-N-{2-[(ethylamino)methyl]-3,3,3-trifluoro-2- 2

hydroxypropy1}- 1)%;“ luorophen F%frﬂH pyrazole -4-carboxamide %046 1.118mmal, 1.1 equiv) was
added (washed AR @ﬁwgﬂ ARAE) Ot PRRRIRTEST BRatAle ?ﬁéﬁﬁ@grﬁéﬁnﬁgﬁﬂ The
reaction was theretgtireesd laerd chendrapsepisrmersieenib R, andeBrémition afisetameiias gndrt cindcentrated

under reduced psespidbmand thel BFickiey Wwas pasitoorekvartodiehlerameianmandopaier. The
product was extragted, gpq‘?ngg?adhgw%%rgp{g%% iand concentrated under reduced pressure. The
crude product was purified on silica (50g) with a 0-100% ethyl acetate:dichloromethane over 40
minutes as g'iradlent to give the title compound (O 53g) 1H NMR (250 MHz, DMSO-d6) 5 ppm 8.03
(d, 1H) 7.85 (s, BAatie @ RU2(and i dhdrd) 2H) 6.52 (br. s., 1H) 6.09
(br. s., 2H) 3.26 Aﬁa%cemﬁhs) B3 (253H0. 4608 @hﬁérpamamgmmmramzseoaqm%w+ 572.
Example 10 was urther %T ?tl\fgeyeﬁ{eé)rb r%%e m;omljtéseng%c\}tgl%rs (Isomers A and B) 10using a 2 x

25cm Chiralpak %\E) o?um ing wit Yo et anol Iy heptane at @ flow rate of Iml/min. Enantiomer 1
(Isomer Al Analytlcal Chlral HPLC (25 x 0. 46cm Chlralpak AD column 80% ethanol in heptane
15eluting at @ m1En=

5850 -200nm, Ce}irl@ﬁﬂbl cﬂr&qwlél@ﬁﬂmm-cﬂréﬁ)aﬂk Uﬁwﬁd%% ré‘&)n&Yol HrmEb(Qﬁe -3.34).

eluting at 1ml/min) — Retention time 30.23 mins and 34.68 mins.

Example 5: 5-Amino-N-(2-{[[(2,6-difluorophenyl)carbonyll{ethyl)amino]methyl}-3,3,3-
15 trifluoro-2-hydroxypropyl)-1-(4-flucrophenyl)-1H-pyrazole-4-carboxamide

F
F (0] F F
OH N
N _ \NOF
. K HN =
L NH,

To a solution of 5-amino-N-{2-[(ethylamino)methyl]-3,3,3-trifluoro-2-hydroxypropyl}-1-(4-

20  fluorophenyl)-1H-pyrazole-4-carboxamide (0.277g, 0.712mmol) in dry dichloromethane
(ca.11ml), diisopropylethylamine (0.245ml, 1.42mmol) was added and then cooled in a
freezer to -10 to -15°C before a similarly cooled solution of 2,6-diflucrobenzoyl chloride
(0.123g, 0.712mmol) in dichloromethane (2ml) was added with stirring. The mixture was
stirred for 1 minute and then allowed to stand in the fridge for approx. 2 hours and then

25 allowed to warm to room temperature. The next day the mixture was evaporated under
reduced pressure and purified on a column of silica. Elution with 2% ethanol in
chloroform gave, upon evaporation under reduced pressure, a clear giass (0.421g) which,
upon scraping, gave the title compound (0.356g) as a white solid.

'H NMR (400 MHz, CHLOROFORM-d) & ppm 7.50 - 7.58 (m, 2H) 7.37 - 7.46 (m, 1H) 7.18

30 -7.25(m, 2H)6.98 -7.05 (m, 2H) 5.47 (br. s., 1H) 4.04 - 4.15 (m, 2H) 3.65 (d, J=14.8 Hz,
1H) 3.49 - 3.58 (m, 1H) 3.40 - 3.49 (m, 1H) 3.24 - 3.34 (m, 1H) 1.12 (t, J=7.2 Hz, 3H).
LC-MS Retention Time 3.07mins, MH" 530.



Enantiomer 2 (Isomer B) Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 80% ethanol in
heptane eluting at 1m1/min)- Retention time 12.01mins. Circular Dichroism (MeCN, RT, 0.000125M, v
=350-200nWealughiizE 0.2cm) 25209.8nm (de = -2.04). 227.2nm (de = 3GVERZPOIAAHI2Ae = 3.20).
Example 11: 5-Amino-N-124{1.(2 6-dibromophenyl)caggonyllaminolmethyl)-3 3 3-trifluoro-
302-hydroxyproPv11-1-(4-fluorophenvl)-1H-ovrazole-4-carboxamide 110 To a solution of
2,6-dibromobenzoic acid (28n} 0. 1mmo|%1n drou tr h drofuran( m wa ngd anhydrous
dimethylformamide a@topi)sf"'oﬁ%weaewr%’(ar ["ENISH éﬂ é}fé@p 4 'Srad nt' A"SGOtSA %fs 8&7a f) oxalyl
chloride in THF; BsgharbfMmitbxRAberm ehistieel @8-l Bk Wity ﬁﬁh@@%ﬁﬁ@ﬂﬂltl‘d@@#ﬁf@@% minutes. A
solution of 5-amifgwe{ ofamminaimethyl)- 5
3,3,3-trifluoro-2-hydroxypropy1]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (25.3m g ,
0.07mmole) in anhydrous tetrahﬁdrofuran (0.5m1) and diisopropylethylamine (52p1, 0.3mmol) was

added. It wa? th en at 21C for 3 days. It was blown down, partitioned between
dichloromethaneABiitigaaRbirMIRYar@emdrieracitigpal A priusiyais kiYenahiad eitans eldiva and the
residue purified enenbgiPRRsibstaaMEA0®OMIHS.Elution with dichloromethane then cyclohexane : ethyl

acetate (10:1), (54,3 6Dch(%rs"r% (ﬁé@&ﬁ%@ﬁ%&%ﬁm 1502 505R) cINEHE S At was eluted in the

third (2:1) fraction and the |rst (1:1) fraction. These fractions were' combined and evaporated to give
the title product (34 -8Rgyde = i‘ﬁ NMR (400 MHz, DMSO-d6) 6 ppm 9.06 (t, 1H) 8.03 (s, 1H) 7.91 (t,
1H) 7.71 (d12H) 2297062 (Fe61 3199)2H) 7.34 - 7.40 (m, 2H) 7.30 (t, 1H) 6.68 (s, 1H) 6.37 (s, 2H) 3.79 -
3.89 (m, 1H) 3.66632h (@8 =151y 8.55 -3.65 (m, 1H) 3.43 -3.52 (m, 1H). LC-MS Retention Time
3.29mins, MH 622, 624, 626. Example 11 was further preparatively separated into its enantiomers

(Isomers A and B) 20using a 5cm x 20cm Chiralpak AD column eluting with 25% ethanol in heptane at
a flow rate of 75 ner 2 (Isomer B

Analytlcal Chiral HPLC (25 x 0.46cm Chiralpak AD column, 20% ethanol in heptane
15  eluting at 1ml/min) — Retention time 12.01mins.

Circular Dichroism (MeCN, RT, 0.000143M, v =350-200nm, cell length = 0.2cm)

203.2nm (de = -6.51).

229.8nm (de = -2.53).

262.6nm (de = -3.49).

20
Example 6: 5-Amino-N-[2-({[(2,6-diflucrophenyl)carbonyllJamino}methyl)-3,3,3-trifluoro-2-
hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide
F
F (0] F F
OH N,
: A
. HN
b NH,
25

2,6-Difluorobenzoic acid {(0.069mmol) was weighed into a micronic tube. To this O-(7-
azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (HATU)
(0.069mmol, 26mg) was added as a solution in DMF (200ul). Diisopropylethylamine was
then added (0.20mmol, 36ul) and the solution shaken for 5 minutes. 5-Amino-N-[2-

30 (aminomethyl)-3,3,3-trifluoro-2-hydroxypropyl}-1-(4-fluorophenyl)-1H-pyrazole-4-
carboxamide (0.069mmol, 25mg) was then added as a solution in DMF (200ul). The
solution was then shaken for a further 10 minutes and left to stand overnight at room

temperature. LC-MS was taken after this time, the sample (20ul) was diluted in



Enantiomer 1 (Isomer A) Analytical Chiral HPLC (25 cm Chiralpak AD column, 30% ethanol in
heptane eluting at 251m1/min) - Retention time 8.5mins. Circular Dichroism (MeCN, RT, 0.000159M, v
=350-200nWealughgirE 0.2cm) 207.2nm (de = 3.65). 258.8nm (de = 2.8FPC BERHWANSHI2F 2 (Isomer
B) Analytical Chiral HPLC (25 cm Chiralpak AD colunygy 30% ethanol in heptane eluting at Iml/min) -
Retention time 12.1mins. Circular Dichroism (MeCN RT, 0.0000947M, v =350-200nm, cell length =
0.2cm) 208.2n Jr? 67

5-Amino-N|[2- fff(ﬁ'clg?(c))%r'rtlr(')l86(1?('}1(??J F? nvI Car OFI)’lr)(/) 5??1 n %errr'meth)?lfrf's‘g% ¢k 'X&Jre was filtered and

trifluoro-2- hydrowfﬁﬂ\bﬂ%sﬂdﬂ%ﬁéﬁlﬂ&/ﬂ@ﬂ@%&%@l@%@dﬂ)@ﬁ%ﬂ@”%ﬂ@@%ﬁﬂ’@n of
5-amino-N[2-(angomrAsthw)+3, 3Bk iri uome@Ngdsa Xy pEy EATLAE#m method) resulting in high

fluoropheny1)-1k-ayrazal-d-GALRGY VIR 220038y 9\56959%0’7)0@ LPES%MW#A PdgMbcyas added
2-bromo-6- chlorobenzoe/l chloride (192,7mg, 0.76mma H)t ollowed dusopropy ethglamlne (178mg,

1.38mmol). Phe %éé‘tlgrﬁ)\/‘%&s%ﬁ’&ﬂﬁﬂgﬁ a%‘?%‘?ﬂbﬂb RIIEPHRy “E@ ME£RISGEL showed the
reaction was coraglidien f'm@tl‘@&x&l‘i@ﬁﬁh@lxmtwas‘%m’demﬁ@t@dlahoaa/wmh?m\d@@wti&ﬂﬁ redissolved

in dichIoromethawasaaddwcsm&glewé%@Mﬂéy@lr&cbéafbé@fadfé@llawaehbsfma% pré&aesgaiic layer was

concentrated in gﬂ B%tgmgd%? Jggﬁ 7&% gmg) 1H NMR (400 MHz,
CHLOROFORM-d 749 (M, 3H) 7.28 - 7.38 15(m, 1H) 7.12 - 7.23 (m, 3H)

6.43 -6.53 (m, 1H] 91!"6% @’zP‘iMUﬁ Dz‘#ﬁ %BoPRBE- <t1~#rj3é He: 1H)86) {rff; 438)1 He-{ He&éntion Time
3.19mins. MWV 588) 7.axahsplén] 3HyASSUTIREr (praat 2B valyl & @p2iiatesbi(tol S @aantbdoess (Isomers A

and B) 20using g 5sf) % ZPcsy Chiralpak 40 seiumngijting with 25% ethanol in heptane at a flow
LC-MS Retention Time 2.9mins, MH* 502.

Exampie 7: 5-Amino-N-[2-({[(2-chloro-6-fluorophenyl)carbonyllamino}methyl)-3.3.3-
15 trifluoro-2-hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide

F
Foo LT
OH N
c AN
Lo NH,

A solution of 2-chloro-6-fluorobenzoyl chloride (0.169g) in dry tetrahydrofuran (1ml) was

added to a stirred mixture of 5-amino-N-[2-(aminomethyl)-3,3,3-trifluoro-2-hydroxypropyl]-
20  1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (0.289g) and diisopropylethylamine
(0.21ml) in a mixture of dichloromethane (4ml) and tetrahydrofuran (3ml) cooled to <5°C.
After the addition, the cooling bath was removed and the reaction mixture stirred at room
temperature for 20 minutes. Water (10ml) and dichloromethane (10ml) were added to the
reaction mixture and the resultant mixture stirred vigorously. The phases were separated
25 using a hydrophobic frit and the aqueous phase washed with additional dichloromethane
(10ml). The organic phase was evaporated and the residue purified by chromatography
on silica (20g cartridge) eluting with 0-100% ethyl acetate in cyclohexane. Appropriate
fractions were combined and evaporated to give the title compound (0.409g).
'H NMR (400 MHz, DMSO-ds) 6 ppm 9.05 (br. s., 1H) 8.11 (br. s., 1H) 7.85 (s, 1H) 7.68 -
30 7.60(m,2H)7.55-7.43(m, 1H)7.41-7.28 (m, 4H) 6.68 (br. s., 1H) 6.46 — 6.30 (br. s.,
2H) 3.79 - 3.72 (m, 2H) 3.58 - 3.47 (m, 2H).
LC-MS Retention Time 3.08mins, MH* 518, 520.



rate of 75m1/min. Enantiomer 1 (Isomer A) Analytical Chiral HPLC (25 cm Chiralpak AD column,
30% ethanol in heptane eluting at 251m1/min)- Retention time 8.4mins. Circular Dichroism (MeCN,
RT, 0.000130M260%8832200nm, cell length = 0.2cm) 206.6nm (de = 4.44). 28Y/BRAAAUST2474).
260.2nm (de = 3.08). 30 Enantiomer 2 Clsomerl131 A lytical Chiral HPLC (25 cm Chiralpak AD
column, 30% ethanol in heptane eluting at 1m1/min) - Retention time 12.0mins. 112 Circular

Dichroism (MeCN, RI, 0.000155M, v =350-200nm, cell Ie,ngt,h =0.2cm) 206.4nm (de = -3.85). 241.0nm
(de = -2.71) ZGOEZEHWP@E\A_La_szf%r’ergreparatlvely separated into its enantiomers (Isomers A and B)

Example13:5-Antisiag {2 2« @f@ifebinatpa- Aborape elutiicaniib 20 aethandhirchiaptag: 33 flow rate
trifluoro-2-hydroxyRsassnik- (4-fluorophenvl)-1H-ovrazole-4-carboxamide 10 To a solution of
2-bromo-6-fluorobenzoic acid (22mg, 0.1mmol) in anhydrous tetrahydrofuran (1ml) was added

anhydrous dimethylformamide (4p1) and then a 100p1 aliquot (0.1mmol) of a solution of oxalyl
chloride (87&1, 'l OMETe] ksltetrahydrofuran (0.9m1). It was stirred for 30 minutes and then a
solution of 5-amiAoali§a+ Chiral HPLC (25 x 0.46cm Chiralpak AD column, 40% ethanol in heptane

eluting at 1ml/min) — Retention time 6.34mins.

Circular Dichroism (MeCN, RT, 0.000135M, v =350-200nm, cell length = 0.2cm)

203.2nm (de = -3.92).

10 237.4nm (de = -3.16).
260.0nm (de = -2.99).

Enantiomer 2 (Isomer B)
Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 40% ethanol in heptane

15 eluting at 1ml/min) — Retention time 8.95mins.
Circular Dichroism (MeCN, RT, 0.000148M, v =350-200nm, cell length = 0.2cm)
203.4nm (de = 4.32).
239.0nm (de = 3.32).
260.0nm (de = 3.07).

20
Example 8: 5-Amino-N-
trifluoro-2-hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide
F
F
F Q F OH .
CLCa O
F HN
Lo N,
25

Similarly prepared to Example 6 from 5-amino-1-(4-fluorophenyl)-N-{3,3,3-trifluoro-2-

hydroxy-2-[(methylamino)methyl]propyl}-1H-pyrazole-4-carboxamide and 2,6-

difluorobenzoic acid.

'H NMR (400 MHz, DMSO-ds) 5 ppm 8.05 (t, 1H) 7.88 (s, 1H) 7.55 - 7.61 (m, 2H) 7.37 (t,
30 2H)7.25(t, 2H) 6.95 (br.s., 1H) 6.29 — 6.43 (br. s., 2H) 4.10 (d, 1H) 3.81 (dd, 1H) 3.72 (d,

1H) 3.46 (dd, 1H) 3.04 (s, 3H).

LC-MS Retention Time 3.11mins, MH* 516.



15(aminomethyl)-3,3,3-trifluoro-2-hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4- carboxamide
(29mg, 0.08mmol) in anhydrous tetrahydrofuran (0.5m1) and diisopropylethylamine (54p1) was added
and washe W@’/ td#RfAydrofuran (100p1l). It was then stirred at 21C for 4PRAUEE20TIATH Wihich time a
solid formed. It was blown down, dissolved in dichlorgggethane (5m1) and washed successively with
ca. 5m1l of water, 2M 20 hydrochloric acid, water, saturated sodium bicarbonate, water and saturated
brine. It was blown down to_give a white soli dded and
gave the title corrRAsRIG SR Zshed with
ether (Im1). Th

TR1ld sdroxypIoRy i B piiazele gramizhloromethane, ether,
cyclohexane: ethyI acetate (2:1) and (1 1) (3 tlmes) gave upon 2500mb|nat|on and evaporation of the
relevant fractions further title compound (18. 6mg)F'H NMR (400 MHz, DMSO-d6) 8 ppm 9.02 (t, 1H)
8.04 (t, 1H) 7.91 (s, 1H) 7.51 -7.60 (m, 3H) ¥ 3 444(m 4H)665(s 1H) 6.36 (s, 2H) 3.71 -3.82 (m,
2H) 3.45- 3.57 (m, 2H). LC-MS Retentjon in 3 30Example 13 was further
preparatively separated into its enanti o$ Is me ng a 2" x 23cm Chiralpak AD
column eluting with 50/0 acetonitrile in Water at a flow rgte O‘fHZOmllmln 113 Enantiomer 1 (Isomer Ai
Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 30% ethanol in heptane eluting at
1m1/min) - F@etention time 10.20mins.  Circular Dichroism (MeCN, RT, 0.00014M, v =350-200nm,
cell length = 0.2&in)IsR0PEnated do= EZapd)e 26 Sirnm (GeamitnZ6id-fidarapheid) V-3, 3 trifluarard- (de =
-2.77). 10Enantiaparixy-£Igaisey Enifd)aigatredyinad A4z dj8 51 xHbdksinide hiratak Alhrpduenn, 30%
ethanol in heptaﬂgoe%%ﬁg @ta&rcpl/mln) Retention time 13.98mins. Circular Dichroism (MeCN, R,
0.00013W, v =35 nm, cell [en%th 0.2cm) 204nm (de = 3.66). 15 218nm (de = 0.00). 240nm (de
= 2.58) 260nm (d‘éNMﬁgégO MHz, DMSO-dg) 6 ppm 8.05 (t, J=6.1 Hz, 1H) 7.85 (s, 1H) 7.55 - 7.62 (m,
10 2H)7.46 (d, 1H) 7.34 — 7.41 (m, 3H) 7.00 (s, 0.5H) 6.94 (s, 0.5H) 6.32 - 6.40 (br. m., 2H)
4.20 (d, 0.5H) 4.10 (d, 0.5H) 3.94 (dd, 0.5H) 3.84 (dd, 0.5H) 3.69 (d, 0.5H) 3.60 (d, 0.5H)
3.01 (d, 3H).

LC-MS Retention Time 3.17mins, MH" 532, 534.

15 Example 10: 5-Amino-N-{2-[(ethyl{[2-(methylsulfonyl)phenyl]carbonyl}amino)methyl]-

3.3, 3-trifluoro-2-hydroxypropyl}-1-{(4-fluorophenyl)-1H-pyrazole-4-carboxamide

9 F F
0 F
Me—S=0 o
N
N /\N’@F
\\ HN ==

20  2-(Methylsulphonyl)benzoic acid (0.204g, 1.017mmol) was dissolved in dry
dimethylformamide before diisopropylethylamine (0.531ml, 3.05mmol) was added. O-(7-
Azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (HATU)
(0.464g, 1.22mmol) was added and the reaction stirred for 10 minutes. The reaction
mixture was cooled in ice and then 5-amino-N-{2-[(ethylamino)methyl]-3,3,3-trifluoro-2-

25  hydroxypropyl}-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (0.46g, 1.118mmol, 1.1
equiv) was added (washed in with dimethylfformamide) (total volume of
dimethylformamide used 2.5ml). The reaction was then stirred at room temperature
overnight. The reaction mixture was then concentrated under reduced pressure and the

residue was partitioned between dichloromethane and water. The product was extracted



Example14:5-Amino-N-(24[((2-chloro-6-
20f(difluoromethvlloxviphenyllcarbonvl)amino]methv11-3,3,3-trifluoro-2-hydroxvpropvl)-1-(4-
fluorophenv¥O1240pAtret3dle-4-carboxamide 25 To a solution of 2-chloro-61 (RNBPEMEFPBIXy]|benzoic
acid (220mg) in anhydrous tetrahydrofuran (5m1) Waf added anhydrous dimethylformamide (10p1)
followed by oxalyl chloride (87p1). It was stirred under nitrogen at room temperature for 30 minutes. A
solution of 5-amino-N-[2-(aminomethyl)-3,3,3-trifluoro-2-hydroxypropy1]-1-(4-fluoropheny1)-
301H-pyrazole-4taBexeiRMmehass 5 FrACEARSIE oI 6S tiethiraFOTRERY &3NS eHEeoRSSpEbpeRethylamine
(0.52m1) was adsieitledashsitan 50 dithtlact- 100ahytbybiseane dianlgrorhdthahbervebdaraimasssitred under

nitrogen for 22 hgurs. At W3R adedd ety afgiate(50m1) and washed sequentially with water
(50m1), 2M hydrpchlaric acid 25m1%,t q\:\vfgi%[rﬁgﬁml saturated sodium hicarbonate }_(L%Sml), water

(25m1) and satuerQM'Bl(i??@& an &f ;ﬁdow? K/?é’é@l@r?deévgp%%'féa he%esidue was
purified on aS51097giidan.SPIE7chtritge (s ehithtpulithsditHidrémhéthaneta B theh2syoiopldkaads : ethyl
acetate (4:1), (3:4) smpchfozadlys(d:1) (8 times). The appropriate fractions were combined and

evaporated and dissalved in.meth nd blpywin. dgwn to give the title compound (369mg) as a glass.
1h1 NMR (400 @ﬁ%ﬁ%& '°é'e|iﬁ"§1g]§'b§m%)’1%|\%{ 160 (t, 1H), 7.90 (s, 1H), 7.58 (m, 2H), 7.51 (m, 1H),

7.38 (m, 3H), 7.36 (t, 1H, J = 60Hz), 7.26 (d, 1H), 6.63 (s, 1H), 6.35 (br. s., 102H), 3.78 (m, 2H), 3.48
(m, 2H). LC/MS Retenleot? Waa dult®s prepsatidlylseztéied Eraitspaiibmwers {isdmersphepea@lively
separated ino it GRANEIAMSER (sRENSISAD 3BRFN &19ing RN hkpiRakLPnea!kRN eluting

with 30% propan&z-ol ininheptane at a 15flow rate of 75m1/min. Enantiomer 1 (Isomer Al Analytical
Chiral HPLC (25 XBTl 6crh Chiralpak AD column, 40% propan-2-ol in heptane eluting at 1m1/min)-
Retention time 5.55 mins. 20Circular Dichroism (MeCN, RI, 0.000136M, v =350-200nm, cell length =
0.2cm) 204.6nm Eokntiorded 9)IsBiné8xm (de = 0.63).

Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 80% ethanol in heptane
15  eluting at 1ml/min) — Retention time 5.86mins.
Circular Dichroism (MeCN, RT, 0.000127M, v =350-200nm, cell length = 0.2cm)
210.2nm (de = 2.45).
226.6nm (de = -3.43).
271.0nm (de = -3.34).
20
Enantiomer 2 (Isomer B)
Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 80% ethanol in heptane
eluting at 1ml/min) — Retention time 12.01mins.
Circular Dichroism (MeCN, RT, 0.000125M, v =350-200nm, cell length = 0.2cm)
25 209.8nm (de = -2.04).
227.2nm (de = 3.57).
270.4nm (de = 3.20).

Example 11: 5-Amino-N-[2-({[{2,6-dibromophenyl)carbonyllamino}methyl}-3.3,3-trifluoro-

30 2-hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide




240nm (de = -3.28). 262nm (de = -3.20). 25 Enantiomer 2 (Isomer Bl Analytical Chiral HPLC (25 x
0.46cm Chiralpak AD column, 40% propan-2-ol in heptane eluting at 1m1/min) - Retention time 7.63
mins.  Cild@a00itk3Asm (MeCN, RI, 0.000134M, v =350-200nm, cell |leR{EREPQIDERHS33203.8nm
(de = 4.55). 218.6nm (de = -0.23). 240nm (de = 2.94).,260nm (de = 2.84). 35The following Examples
were similarly prepared to Example 14: 115 Example Number R1 R2 R3 Compound Name 15 H

To a solution of 2,6-dibromobenzoic acid (28mg, 0.1mmol) in anhydrous tetrahydrofuran

(1ml) was added anhydrous dimethylformamide (4pl) followed by oxalyl chloride (100ul of

a 1ml solution of 87yl of oxalyl chloride in THF; 0.1mmol). The mixture effervesced and

was stirred under nitrogen for 45 minutes. A solution of 5-amino-N-[2-(aminomethyl)-

5  3,3,3-trifluoro-2-hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide  (25.3mg,
0.07mmole) in anhydrous tetrahydrofuran (0.5ml) and diisopropylethylamine (52,
0.3mmol) was added. It was then stirred under nitrogen at 21°C for 3 days. It was blown
down, partitioned between dichloromethane (5ml) and 2M hydrochloric acid (2ml). The
organic layer was blown down and the residue purified on a 5g SPE silica cartridge.

10  Elution with dichloromethane then cyclohexane : ethyl acetate (10:1), (5:1), (3:1), (2:1) (3
times) and finally (1:1) (3 times). The title product was eluted in the third (2:1) fraction and
the first (1:1) fraction. These fractions were combined and evaporated to give the title
product (39.6mg).

'H NMR (400 MHz, DMSO-ds) 5 ppm 9.06 (t, 1H) 8.03 (s, 1H) 7.91 (t, 1H) 7.71 (d, 2H)

15  7.54 -7.61 (m, 2H) 7.34 - 7.40 (m, 2H) 7.30 (t, 1H) 6.68 (s, 1H) 6.37 (s, 2H) 3.79 - 3.89
(m, 1H) 3.66 - 3.76 (m, 1H) 3.55 - 3.65 (m, 1H) 3.43 - 3.52 (m, 1H).

LC-MS Retention Time 3.29mins, MH" 622, 624, 626.

Example 11 was further preparatively separated into its enantiomers (Isomers A and B)
20 using a 5cm x 20cm Chiralpak AD column eluting with 25% ethanol in heptane at a flow

rate of 75ml/min.

Enantiomer 1 (Isomer A)

Analytical Chiral HPLC (25 cm Chiralpak AD column, 30% ethanol in heptane eluting at
25  1ml/min) — Retention time 8.5mins.

Circular Dichroism (MeCN, RT, 0.000159M, v =350-200nm, cell length = 0.2cm)

207.2nm (de = 3.65).

258.8nm (de = 2.85).

30 Enantiomer 2 (Isomer B)
Analytical Chiral HPLC (25 cm Chiralpak AD column, 30% ethanol in heptane eluting at

1ml/min) — Retention time 12.1mins.
Circular Dichroism (MeCN, RT, 0.0000947M, v =350-200nm, cell length = 0.2cm)
208.2nm (de = -3.51).

35 260.8nm (de = -2.67).



CF3 CF3 5-ami no-N-{2-[({[2,6- bis(triflu oromethyl)ph enyl]ca rbonyllami no)
methyl]-3,3,3-trifluoro-2-hydroxypropy1}-1- (4-fluorophenylylH-pyrazole-4- carboxamide 15
EnantiomerW®ROF34CR3 5-amino-N-{2-[({[2,6- bis(trifluoromethyl)phenyl|cRGHRYRIIIST 1heth
y1]-3,3,3-trifl uoro-2-hydroxypropy1}-1- (4- quorophenﬁL} -1H-pyrazole-4- carboxamide 15 Enantiomer 2
H CF3 CF3 5-amino-N-(24({[2,6- bis(trifluoromethyl)phenyl]carbonyl}amino)

methyl]-3,3,3-trifluoro-2- 1}-1- (4- quorohenyI) -1H- pyrazole -4- carboxamide 16 CH3 CIBr
5-am|no-N-(2-{[[ ample 12 Nl 2-bromera-chiorophenyll- carbonyllamino} methyl)-3.3.3-

To a solution of 5-amino-N-[2-(aminomethyl)-3,3,3-trifluoro-2-hydroxypropyl]-1-(4-
fluorophenyl)-1H-pyrazole-4-carboxamide (250mg, 0.69mmol) in tetrahydrofuran (2ml)
was added 2-bromo-6-chlorobenzoyl chloride (192.7mg, 0.76mmol) followed by
diisopropylethylamine (178mg, 1.38mmol). The reaction was left stirring under nitrogen
10  overnight. LC-MS analysis showed the reaction was complete. The reaction mixture was
concentrated in vacuo. The residue was redissolved in dichloromethane and washed with
2M hydrochloric acid followed by water. The organic layer was concentrated in vacuo to
give the title compound (280mg).
'H NMR (400 MHz, CHLOROFORM-d) & ppm 7.77 (s, 1H) 7.40 - 7.49 (m, 3H) 7.28 - 7.38
15 (m, 1H) 7.12 - 7.23 (m, 3H) 6.43 - 6.53 (m, 1H) 4.02 - 4.14 (m, 2H) 3.48 - 3.60 (m, 1H)
3.36-3.46 (m, 1H).
LC-MS Retention Time 3.19mins. MH" 580.

Example 12 was further preparatively separated into its enantiomers (Isomers A and B)
20  using a 5cm x 20cm Chiralpak AD column eluting with 25% ethanol in heptane at a flow

rate of 75mi/min.

Enantiomer 1 (Isomer A)

Analytical Chiral HPLC (25 cm Chiralpak AD column, 30% ethanol in heptane eluting at
25  1ml/min) — Retention time 8.4mins.

Circular Dichroism (MeCN, RT, 0.000130M, v =350-200nm, cell length = 0.2cm)

206.6nm (de = 4.44).

239.8nm (de = 2.74).

260.2nm (de = 3.08).
30

Enantiomer 2 (Isomer B)

Analytical Chiral HPLC (25 cm Chiralpak AD column, 30% ethanol in heptane eluting at

1ml/min) — Retention time 12.0mins.



17 CH2CH2F F F 5-amino-N-(2-{[[(2,6- difluorophenyl)carbonyl](2-
fluoroethypaminolmethy1}-3,3,3-trifluoro2-hydroxy propy1)-1-(4-fluoropheny1)-1H-pyrazole-4-
carboxamid®O@WTHLRZH2F F CF35-ami no- 1-(4-fluoro phenyl)-N-{3,3,3- PCT/EP2007/055724
trifluoro-2-R(2-fluoroethy1){[2-fluoro-6- (Intl uoromethypphe nyllcarbonyllam ino )m
ethyl]-2-hydroxypropy1}-1H-pyrazole-4- , carboxamide 19 H CF3

FS_amino_l_(4_ﬂB%E%BDBP%D&%M%\’/%&N t R%SF&B&&@&\?'Q%B:?()-Onlr%,(scell length = 0.2cm)

10

15

20

25

30

206.4nm (de = -3.85).
241.0nm (de = -2.71).
260.4nm (de = -2.92).

Example  13:  5-Amino-N-[2-({[(2-bromo-6-fluorophenyl)carbonyllamino}methyl})-3,3,3-

trifluoro-2-hydroxypropyll-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide

—N
Br fFc OH \NOF
O NH2
0]

To a solution of 2-bromo-6-fluorobenzoic acid (22mg, 0.1mmol) in anhydrous
tetrahydrofuran (1ml) was added anhydrous dimethylformamide (4pl) and then a 100l
aliquot (0.1mmol) of a solution of oxalyl chloride (87ul, 1mmol) in anhydrous
tetrahydrofuran (0.9ml). It was stirred for 30 minutes and then a solution of 5-amino-N-[2-
(aminomethyl)-3,3,3-trifluoro-2-hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-
carboxamide (29mg, 0.08mmol) in anhydrous tetrahydrofuran (0.5ml) and
diisopropylethylamine (54ul) was added and washed in with tetrahydrofuran (100ul). It
was then stirred at 21°C for 4 hours during which time a solid formed. It was blown down,
dissolved in dichloromethane (5ml) and washed successively with ca. 5ml of water, 2M
hydrochloric acid, water, saturated sodium bicarbonate, water and saturated brine. It was
blown down to give a white solid (41mg). Dichloromethane (ca. 2ml) was added and gave
the title compound as an insoluble white solid (20mg) which was filtered off and washed
with ether (1ml). The filtrate was loaded onto a 5g SPE SiO, column. Elution with
dichloromethane, ether, cyclohexane:ethyl acetate (2:1) and (1:1) (3 times) gave upon
combination and evaporation of the relevant fractions further titte compound (18.6mg).

'H NMR (400 MHz, DMSO-ds) § ppm 9.02 (t, 1H) 8.04 (t, 1H) 7.91 (s, 1H) 7.51 - 7.60 (m,
3H)7.33-7.44 (m, 4H) 6.65 (s, 1H) 6.36 (s, 2H) 3.71 - 3.82 (m, 2H) 3.45 - 3.57 (m, 2H).
LC-MS Retention Time 3.15mins, MH" 564, 563.

Example 13 was further preparatively separated into its enantiomers (Isomers A and B)
using a 2" x 23cm Chiralpak AD column eluting with 50% acetonitrile in water at a flow

rate of 70ml/min.



(trifluoromethyl)phenyl]carbonyl)amino)m ethyl]-2-hydroxypropy1)-1H-pyrazole-4- carboxamide 19
Enantiomer 1 H CF3 F 5-amino-1-(4-fluoropheny1)-N-{3,3,3- trifluoro-2-[({[2-fluoro-6-
(tdfluoromettvhenyHBarbonyllamino)m ethyl]-2-hydroxypropyll-1H-pyraz ReHEBRHH&Mite 19
Enantiomer 2 H CF3F 5-amino-1-(4-fluorophenyo-N-{33,3- trifluoro-2-[({[2-fluoro-6-
(trifluoromethyl)phenyl]carbonyl}amino)m ethy1]-2-hydroxypropy1)-1H-pyrazole-4- carboxamide 20 H

%-an}ino-N{(ﬁl i Rjz,g- bis[(difluoromethypoxy]phenyl}carbonyl)a minoJmethyl)-3,3,
3-trifluoro-2-hydr B i ophenyl)-1H-pyrazole-4-carboxamide

OCHF2 OCHF2

10

15

20

25

30

Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 30% ethanol in heptane
eluting at 1ml/min) — Retention time 10.20mins.

Circular Dichroism (MeCN, RT, 0.00014M, v =350-200nm, cell length = 0.2cm)
204.6nm (de = -3.23).

218nm (de = 0.25).

244nm (de = -2.72).

244nm (de = -2.77).

Enantiomer 2 (Isomer B)

Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 30% ethanol in heptane
eluting at 1ml/min) — Retention time 13.98mins.

Circular Dichroism (MeCN, RT, 0.000131M, v =350-200nm, cell length = 0.2cm)
204nm (de = 3.66).

218nm (de = 0.00).

240nm (de = 2.58)

260nm (de = 2.53)

Example 14: 5-Amino-N-(2-{[({2-chloro-6-
[(difluoromethyl)oxy]phenyl}carbonyl)amino]methyl}-3,3,3-trifluoro-2-hydroxypropyl)-1-(4-

fluorophenyl)-1H-pyrazole-4-carboxamide

F F
F OH =N
H H N
Cl OYF 0 NH,

F

To a solution of 2-chloro-6-[(difluoromethyl)oxy]benzoic acid (220mg) in anhydrous
tetrahydrofuran (5ml) was added anhydrous dimethylformamide (10pl) followed by oxalyl
chloride (87pl). It was stirred under nitrogen at room temperature for 30 minutes. A
solution of 5-amino-N-[2-(aminomethyl)-3,3,3-triflucro-2-hydroxypropyl]-1-(4-fluorophenyl)-
1H-pyrazole-4-carboxamide (325mg) in anhydrous tetrahydrofuran (3ml) and
diisopropylethylamine (0.52ml) was added washed in with further tetrahydrofuran (1ml).



21 CH3 CF3 F 5-amino-1-(4-fluorophenyl)-N-(3,3,3- trifluoro-2-{[{[2-fluoro- 6-
(trifluoromethypphenyl]carbonylymethyl)a minolmethyl)-2 -hydroxypropyl)-1H-pyrazole-4- carboxamide
22 CH3 CF3VOR803.a#2ib-N-(2-{[{[2,6- bis(trifluoromethyl)phenyl]carbonyl) #a&tE)2007/055724
Damino]methy11-3,3,3-trifluoro-2- hydroxypropy1)-1-(4;fluoropheny1)-1Hpyrazole-4-carboxamide 23
CH2CH3CF3 F 5-amino-N-{2-Rethylf[2-fluoro-6- (trifluoromethyl)phenyl]carbonyllamino)m
ethyl]-3,3,3-triflugro-2-hydroxypro ?1(; - (4-fluorophenyl)-1H-pyrazole-4- carpoxamide 24 CH2CH3 Br
1 S-amino-NH T 2B R AR BT S AT ) oo seme (Gor
11-3,3,3-trifluoroa2dhiyeiresd segpgLjally (with watep FRSM/L ) 2MHbpyreshisiic Add eERAImTdep 525mI),

saturated sodium bicarbonate (25ml), water (25ml) and saturated brine (25ml). It was then

dried over MgSQ, and evaporated. The residue was purified on a 10g silica SPE cartridge

5 eluting with dichloromethane and then cyclohexane : ethyl acetate (4:1), (3:1) and finally

(2:1) (8 times). The appropriate fractions were combined and evaporated and dissolved in

methanol and blown down to give the title compound (369mg) as a glass.

'H NMR (400 MHz, DMSO) 8 ppm 8.97 (t, 1H), 8.00 (t, 1H), 7.90 (s, 1H), 7.58 (m, 2H),

7.51 (m, 1H), 7.38 (m, 3H), 7.36 (t, 1H, J = 60Hz), 7.26 (d, 1H), 6.63 (s, 1H), 6.35 (br. s.,

10 2H), 3.78 (m, 2H), 3.48 (m, 2H).
LC/MS Retention Time 1.08 mins, MH" 566.

Example 14 was further preparatively separated into its enantiomers (Isomers A and B)
using a 5¢cm x 20cm Chiralpak AD column eluting with 30% propan-2-ol in heptane at a

15  flow rate of 75ml/min.

Enantiomer 1 (Isomer A)
Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 40% propan-2-ol in heptane
eluting at 1ml/min) — Retention time 5.55 mins.
20  Circular Dichroism (MeCN, RT, 0.000136M, v =350-200nm, cell length = 0.2cm)
204.6nm (de = -4.49).
217.8nm (de = 0.63).
240nm (de = -3.28).
262nm (de = -3.20).

25
Enantiomer 2 (Isomer B)
Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 40% propan-2-ol in heptane
eluting at 1ml/min) — Retention time 7.63 mins.
Circular Dichroism (MeCN, RT, 0.000134M, v =350-200nm, cell length = 0.2cm)
30 203.8nm (de = 4.55).
218.6nm (de = -0.23).
240nm (de = 2.94).
260nm (de = 2.84).

35  The following Examples were similarly prepared to Example 14:



CH2CH OCHF2 CI 5-amino-N-(2-{R{2-chloro-6- Rdifluoromethypoxylphenyl}carbonyl)(ethy
Damino]methyl)-3,3,3-trifluoro-2- hydroxypropy1)-1-(4-fluoropheny1)-1H- 117
pyrazole-4-88fh¥Wamidz 26 CH2CH3 OCHF2 OCHF2 5-amino-N-(2-{[({2,6-PCT/EP2007/055724
bis[(difluoromethypoxy]phenyl}carbonyl)(e thyoamino,] ethyl)-3,3,3-trifluoro-2-hydroxypropyl)-1-
(4-fluorophenyl)-1H-pyrazole-4- carboxamide 27 CH2(1: 3u_C.0c

R
.
Example R’ R? R® Compound Name
Number
15 H CF; CF3; | 5-amino-N-{2-[({[2,6-
bis(trifluoromethyl)phenyl]carbonyl}amino)
methyl]-3,3,3-trifluoro-2-hydroxypropyl}-1-
(4-fluorophenyl)-1H-pyrazole-4-
carboxamide
15 H CF3 CF; | 5-amino-N-{2-[({[2,6-
Enantiomer bis(trifluoromethyl)phenyljcarbonyl}amino)
1 methyl]-3,3,3-trifluoro-2-hydroxypropyl}-1-
(4-fluorophenyl)-1H-pyrazole-4-
carboxamide
15 H CF; CFs; | 5-amino-N-{2-[({[2,6-
Enantiomer bis(trifluoromethyl)phenyllcarbonyl}amino)
2 methyl]-3,3,3-trifluoro-2-hydroxypropyl}-1-

(4-fluorophenyl)-1H-pyrazole-4-
carboxamide

16 CH; Cl Br 5-amino-N-(2-{[[(2-bromo-6-
chlorophenyl)carbenyl](methyl)amino]lmet
hyl}-3,3,3-trifluoro-2-hydroxypropyl)-1-(4-
fluorophenyl)-1H-pyrazole-4-carboxamide
17 CH.CH.F F F 5-amino-N-(2-{[[(2,6-
difluorophenyl)carbonyl](2-
fluoroethyl)aminojmethyl}-3,3,3-trifluoro-
2-hydroxy
propyl)-1-(4-fluorophenyl)-1H-pyrazole-4-
carboxamide

18 CH.CH2F F CF; | 5-amino-1-(4-fluorophenyl)-N-{3,3,3-
trifluoro-2-[((2-fluoroethyl {[2-fluoro-6-
(trifluoromethyl)phenyljcarbonyl}amino)m
ethyl]-2-hydroxypropyl}-1H-pyrazole-4-
carboxamide

19 H CF; F 5-amino-1-(4-fluorophenyl)-N-{3,3,3-
trifluoro-2-[({[2-fluoro-6-




5-amino-N-(2-{[{[2,6- bis(trifluoromethyl)phenyl]carbonylyethyl) amino]jmethy1)-3,3,3-trifluoro-2-
hydroxypropyl)-1-(4-fluorophenyl)-1H- pyr azole-4-carboxamide 5-amino-N-(2-{[[(2,6-
dichloropheWd a8 badhr2-
fluoroethyl)aminolmethyll-3,3,3-trifluoro-2-hydroxypropy)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamid
e 28 CH2CH2F 29 CH2CH2F CI F 5-amino-N-(2-{[[(2-chloro-6- fluorophenyl)carbonylli2-

PCT/EP2007/05572

4

fluoroethyl)aming}methyl}-

mide 30 CH2CH
fluoroethyl)amin

de 31 CH2CH2R QCHE2 5.

fluoroethyl)amin
e

2F Br Cl 5-
p]methyl)-3,

3,3-triflug

amino-N-(
3,3-trifluo
amino-N-

ro-2-hvdroxv
AP A bl A o
?-{a(2-bromo-6-
r0-2-hydroxypro
2-{R{2-chlaro-

[ald
LI "4

py)-1-(4-fluoropheny)-1H-PYrazol
((:Wf%ﬂﬁémhm?mlyl}amino)m
PV hioraspeil -iprpsriazble-4

-W@ﬁhﬂmﬁmethyl)oxylphpnyl}(‘a rbany

a-4-carboxa

-carboxami

1)(2-

pimettyll-3,
Enantiomer
1

3,3-tHfluono-Zfwyd

trifluoro-2-[({[2-fluoro-6-
(trifluoromethyl)phenyl]carbonyl}amino)m
ethyl]-2-hydroxypropyl}-1H-pyrazole-4-
carboxamide

roxypropgtpifa-fhiiofiopieehgMyl-N-{3yd3zole-41carboxamid

19
Enantiomer
2

CF3

5-amino-1-(4-fluorophenyl)-N-{3,3,3-
trifluoro-2-[({[2-fluoro-6-
(trifluoromethyl)phenyl]carbonyl}amino)m
ethyl]-2-hydroxypropyl}-1H-pyrazole-4-
carboxamide

20

OCHF; | OCHF,

5-amino-N-(2-{[({2,6-
bis[(difluoromethyl)oxy]phenyl}carbonyl)a
mino]methyl}-3,3,
3-trifluoro-2-hydroxypropyl)-1-(4-
fluorophenyl)-1H-pyrazole-4-carboxamide

21

CH,

CF;

5-amino-1-(4-fluorophenyl)-N-(3,3,3-
trifluoro-2-{[{[2-fluoro-

6-
(trifluoromethyl)phenyl]carbonyl}(methyl)a
mino]methyl}-2
-hydroxypropyl)-1H-pyrazole-4-
carboxamide

22

CH;

CF3; CF;

5-amino-N-(2-{[{[2,6-
bis(trifluoromethyl)phenyljcarbonyl}(methy
l)amino]methyl}-3,3,3-trifluoro-2-
hydroxypropyl)-1-(4-fluorophenyl)-1H-
pyrazole-4-carboxamide

23

CH,CHj3

CF;

5-amino-N-{2-[(ethyl{[2-fluoro-6-
(trifluoromethyl)phenyl]carbonyl}amino)m
ethyl]-3,3,3-trifluoro-2-hydroxypropyl}-1-
(4-fluorophenyl)-1H-pyrazole-4-
carboxamide

24

CH,CHj5

Br Cl

5-amino-N-(2-{[[(2-bromo-6-
chlorophenyl)carbonyl](ethyl)amino]methy
1}-3,3,3-trifluoro-2-hydroxypropyl)-1-(4-
fluorophenyl)-1H-pyrazole-4-carboxamide

25

CH>CHj5

OCHF; Cl

5-amino-N-(2-{[({2-chloro-6-
[(difluoromethyl)oxy]phenyl}carbonyl)(ethy
l)amino]methyl}-3,3,3-trifluoro-2-

hydroxypropyl)-1-(4-fluorophenyl}-1H-




32 CH2CH2F OCHF2 OCHF 5-amino-N-(2-{R{2,6- bisRdifluoromethypoxy]phenylicarbonyl)(2
-fluoroethyDaminoimethyl)-3,3,3-trifluoro-2-hydroxypropyl)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxam
ide The folWORE0EX&Ies were similarly prepared to Example 6: 118 EXSRHB2MIMEER{X)Nn
Compound Name 33 3-F, 4-F 5-amino-1-(3,4-dif|uorqqgenyl)-N-(Z-{[[(Z,6- difl
uorophenyl)carbonyl(ethyl)amino]meth ylI- 3,3,3-trifluoro-2-hyd roxypropyl)-1H-pyrazole-4- ca
rboxamide 342-F, 4-F 5-amino-1-(2,4-difluora
difluorophenyl)carbonyl](eth

carboxamide 35

heny1)-N-(2-{[[(2,6-

Damino]

nethyl}-

3,3,3-1ri

3-F,BF

CH2CH;

OCHF;

OCHF,

g0 (¢} tstey[)-1H- le-
5-amino-N-(2-{[({2,6-
bis[(difluoromethyl)oxy]phenyl}carbonyl)(e
thyl)amino]
methyl}-3,3,3-trifluoro-2-hydroxypropyl)-1-
(4-fluorophenyl)-1H-pyrazole-4-
carboxamide

-

27

CH,CHjs

CF;

CF3

5-amino-N-(2-{[{[2,6-
bis(trifluoromethyl)phenyl]carbonyl}(ethyl)
amino]methyl}-3,3,3-trifluoro-2-
hydroxypropyl)-1-(4-fluorophenyl)-1H-
pyrazole-4-carboxamide

28

CH,CH,F

Cl

Cl

5-amino-N-(2-{[[(2,6-
dichlorophenyl)carbonyl](2-
fluoroethyl)amino]methyl}-3,3,3-trifluoro-
2-hydroxypropyl)-1-(4-fluorophenyt)-1H-
pyrazole-4-carboxamide

29

CH,CH,F

Cl

5-amino-N-(2-{[[(2-chloro-6-
fluorophenyl)carbonyl](2-
fluoroethyl)amino]methyl}-3,3,3-trifluoro-
2-hydroxypropyl)-1-(4-fluorophenyl)-1H-
pyrazole-4-carboxamide

30

CH,CH2F

Br

Cl

5-amino-N-(2-{[[(2-bromo-6-
chlorophenyl)carbonyl](2-
fluoroethyl)amino]methyl}-3,3,3-trifluoro-
2-hydroxypropyl)-1-(4-fluorophenyl)-1H-
pyrazole-4-carboxamide

31

CH2CHaF

OCHF;

Ci

5-amino-N-(2-{[({2-chloro-6- ]
[(difluoromethyl)oxy]phenyl}carbonyl)(2-
fluoroethyl)amino]methyl}-3,3,3-trifluoro-
2-hydroxypropyl)-1-(4-fluorophenyl)-1--
pyrazole-4-carboxamide

32

CH.CH.F

OCHF,

OCHF;

5-amino-N-(2-{[({2,6-
bis[(difluoromethyl)oxy]phenyl}carbony!)(2
-fluoroethyl)amino]methyl}-3,3, 3-trifluoro-

2-hydroxypropyl)-1-(4-fluorophenyl)-1H-
pyrazole-4-carboxamide

The following Examples were similarly prepared to Example 6:



5-a mino-1-(3,5-difluorophenyl)-N-(2-{[[(2,6- difl uorop henyl)carbonyl](ethyDamino]methyl)-
3,3,3-trifluoro-2-hydroxypropyl)-1H-pyrazole-4- carboxamide 36 2-F, 5-F
5-amino-1-(¥9-dfltitdéiienyl)-N-(2-{[[(2,6- difluorophenyl)carbonyl](ethy DEGHIFITRHEHIFH24
3,3,3-trifluoro-2-hydroxypropyl)-1H-pyrazole-4- carboxgmide 37 2-F, 6-F
5-amino-1-(2,6-difluoropheny1)-N-(2-{[[(2,6- difluorophenyl)carbonyl(ethyl)amino]jmethy11-
3,3,3-trifluoro-2-hydroxypropyl)-1H-pyrazole-4- carboxamide 383-F 5-amino-N-(2-{[[(2,6-
difluorophenyl)carbonylliethyl)amino]methylé< trlquQro -2-hydroxypropyl)-1-(3-
fluoropheny1)-1H-pyrazole-4-carboxamide 9 -1-(4-chlorophenyl)-N-(2-{[[(2,6-
difluorophenyl)carbonylEethyl)amino]methy1}- 3, 3, 3ntd -2-hyd roxypropyl)-1H-pyrazole-4-
carboxam ide 40 2-ClI 5-a mino-1-(2-chloropheny1)-N-(2- {[f( -Zgjifl uorop henyl)carbonylliethyDam i
nolm ethyll3,3,3-triflu oro-2-hyd roxypropyl)-1H-pyrazole- 4 chrboxamide 119

413-Cl5-amino-1-(3-chloropheny1)-N-(2-{[[(2,6- dlfluorop yﬁfarbonyl](ethyDammoImethyll-
3,3,3-trifluoro-2-hydroxypropy1)-1H-pyrazole-4- carbox 22-F5-amino-N-(2-{[[(2,6-

Example (X)n Compound Name
Number
33 3-F, 4-F 5-amino-1-(3,4-difluorophenyl)-N-(2-{[[(2,6-

difluorophenyl)carbonyl](ethyl)amino]methyl}-
3,3,3-trifluoro-2-hydroxypropyl)-1H-pyrazole-4-
carboxamide

34 2-F, 4-F 5-amino-1-(2,4-difluorophenyl)-N-(2-{[[(2,6-
difluorophenyl)carbonyl](ethyl)amino]methyl}-
3,3,3-trifluoro-2-hydroxypropyl)-1H-pyrazole-4-
carboxamide

35 3-F, 5-F 5-amino-1-(3,5-diflucrophenyl)-N-(2-{[[(2,6-
difluorophenyl)carbonyl](ethyl)amino]methyl}-
3,3,3-trifluoro-2-hydroxypropyl)-1H-pyrazole-4-
carboxamide

36 2-F, 5-F 5-amino-1-(2,5-difluorophenyl)-N-(2-{[[(2,6-
difluorophenyl)carbonyl](ethyl)amino]methyl}-
3,3,3-trifluoro-2-hydroxypropyl)-1H-pyrazole-4-
carboxamide

37 2-F, 6-F 5-amino-1-(2,6-difluorophenyl)-N-(2-{[[(2,6-
difluorophenyl)carbonyl](ethyl)amino]methyl}-
3,3,3-trifluoro-2-hydroxypropyl)-1H-pyrazole-4-
carboxamide

38 3-F 5-amino-N-(2-{[[(2,6-
difluorophenyl)carbonyl](ethyl)amino]methyl}-
3,3,3-trifluoro-2-hydroxypropyl)-1-(3-
fluorophenyl)-1H-pyrazole-4-carboxamide

39 4-Cl 5-amino-1-(4-chlorophenyl)-N-(2-{[[(2,6-
difluorophenyl)carbonyl](ethyl)amino]methyl}-
3,3,3-trifluoro-2-hydroxypropyl)-1H-pyrazole-4-
carboxamide

40 2-Cl 5-amino-1-(2-chlorophenyl)-N-(2-{[[(2,6-
difluorophenyl)carbonyl](ethyl)amino]methyi}-
3,3,3trifluoro-2-hydroxypropyl)-1H-pyrazole-4-
carboxamide




difluorophenyl)carbonyl](ethyDaminoimethyll3,3,3-trifluoro-2-hydroxypropyl)-1-(2-
fluorophenyl)-1H-pyrazole-4-carboxamide Example 43:

5-Amino-N-2O 20 /B43(difluoromethyl)phenyficarbonyllamino)methyll-3.3 BCT/EP2007/055724
trifluoro-2-hydroxypropyll-1-(4-fluorophenyl)-1H-pyra %e -4-carboxamide 5 To a solution of
2,6-bis(difluoromethyl)benzoic acid (20mg) in anhydrous tetrahydrofuran (0.8m1) was added
anhydrous dimethylformamide (5p1) followed by oxaly1 chlaride (90p1_of a sglution of oxalyl chloride
(87pl) in tetrahyéftofuran (8:m1). It|\easiedt feB-8biordphaed )R I(2ten
5-amino-N42-(aminomethyl)-3,3, 3-triftifforoe Ry jcadspgii{gthlyérhifloloretpiieny 1)-1Hpyrazole-4-carboxa
mide (36mg) and diisopropylethylamig,§5afibravarydodechpylwasdefzil24-C|for 17 hours, blown
down, partitioned between dichloromeshamenfidml1) and 2M hydrochloric acid (2m1), washed with
saturated brine|(Zm1) and pwn donsideigive-@[[@19). This was purified onjan SPE cartridge (5102,
29) eluting with|dichloromethane 15|afifddRpReyotsmnewinghaeatangg- 1)) (3:1), (2:1)(2x), (3:2)(3X)
and finally (1:1)(2x). The appropriate jr@gtmm@m@r.gmn@n@@)an@evaporateéi to give the title

compound (26.5mg). 1H NMR (400 MbizepMeSiB QRpRa-did-cafe8Ratitie3H) 7/68- 7.76 (m, 1H) 7.48-
7.58 (m, 2H) 7.21-7.32 (m, 2H) 6.95 (t, 2H) 3.41 -3.82 (m, 4H). 20LC-MS Retention Time 1.08 mins,

MI-1+ 566. Exargple 43 was Tupiher RrenasasiyRiifeaaraimd e iR aRARtRGIS HspyiesS A and B)
using a Chiralce[OD column eluting with 20% e hanol In heptane at a flow rate of IbmI/min. 120
Enantiomer 1 (1<8faraérhydraxypropy -l (dallugronher Ecolumn, 25% ethanol in
heptane eluting at Iml/min) - Retention time 5.26mins. 5C|rcular Dichroism (MeCN, RT, 0.000168M, v
=350-200nm, cell length = 0.2cm) 2@3nm (de = 3.10). 218nm (de = -1.47). 262nm (de = 2.09).

10Enantiomer 2 (Isomer Bl Analytig al HPEC &2bx 0.46¢m Chiralcel OD column, 25% ethanol in
heptane eluting at 1m1/min)- Retentign time 7/2ﬁ<ri >_<\;|
N

N N
H H
H,N

To a solution of 2,6-bis(difluoromethyl)benzoic acid (20mg) in anhydrous tetrahydrofuran

(0.8ml) was added anhydrous dimethylformamide (5pl) followed by oxalyl chloride (90pl of
a solution of oxalyl chloride (87yl) in tetrahydrofuran (0.9ml). It was left for 30 minutes and
10 then 5-amino-N-[2-(aminomethyl)-3,3,3-trifluoro-2-hydroxypropyl]-1-(4-fluorophenyl)-1H-
pyrazole-4-carboxamide (36mg) and diisopropylethylamine (52pl) were added. It was left
at 21°C for 17 hours, blown down, partitioned between dichloromethane (3ml) and 2M
hydrochloric acid (2ml), washed with saturated brine (2ml) and blown down to give
(41.7mg). This was purified on an SPE cartridge (SiO,, 2g) eluting with dichloromethane
15 and then cyclohexane:ethyl acetate (4:1), (3:1), (2:1)(2x), (3:2)(3x) and finally (1:1)(2x).
The appropriate fractions were combined and evaporated to give the title compound
(26.5mg).
'H NMR (400 MHz, MeOD) dppm 7.81 - 7.89 (m, 3H) 7.68 - 7.76 (m, 1H) 7.48 - 7.58 (m,
2H) 7.21-7.32 (m, 2H) 6.95 (t, 2H) 3.41 - 3.82 (m, 4H).
20 LC-MS Retention Time 1.08 mins, MH"* 566.

Example 43 was further preparatively separated into its enantiomers (Isomers A and B)
using a Chiralcel OD column eluting with 20% ethanol in heptane at a flow rate of

15ml/min.



Circular Dichroism (MeCN, RT, 0.000166M, v =350-200nm, cell length = 0.2cm) 202.4nm (de = -2.20).
15217nm (de = 1.68). 263nm (de = -1.85). Example 44
5-Amino-N-2A(200%adé26-6-(trifluoromethvflphenyllcarbonvilamino)methyl I BGI/EP2007/055724
3-trifluoro-2-hydroxvpropv11-1-(4-fluorophenvl)-1H- zole-4-carboxamide 20 To a solution of
2-chloro-6-(trifluoromethyl)benzoic acid (27mg) in anhydrous tetrahydrofuran (1ml) was added
anhydrous dimethylformamide (5p1) followed by a 25solution of oxalyl chloride in anhydrous
tetrahydrofuran (1M, 0.13m1). The solution effervesced and was stirred under nitrogen for 30 minutes.
A solution of 5-atmantidrer-1 (Isomer A)

(@aminomethyl)- 3&:&ﬁr'tfaucn;ﬁrrarhaﬂtoxw@rapwl«l&rfﬁémﬂr&p@Dyd&nﬂqﬂrmazelaaﬂmcwb@;smde (36mg)

in anhydrous tet m% Ihg@qtgnqq‘perg et pylamlne (65p1) was added washed in with
further tetrah dro uran 0 It was stirred under nltro en for 3016 hours, blown down, dissolved in

dichlorometrfane (575, QECH%H W P8R HBMe ‘aeia AP tﬂ@W%\NrPgﬁﬂ‘bunfled on a silica
SPE cartridge (SQQBEUMWWIMQ) 121 dichloromethane followed by ethyl acetate : cyclohexane (1:5),
(1:3), (1:2), (1:1) A fetimes =Cppriination of the appropriate fractions and evaporation gave the title
compound (SOmg)i?llcwlM%(@ 0 MHz, DMSO) appm 9.02 (t, 1H), 8.03 (t, 1H), 7.91 (s, 1H), 7.87 (d,
1H), 7.79 (d, 1H) 57 (m, 2H), 7.36 (m, 2H), 6.65 (s, 1H), 6.35 (br. s., 2H), 3.75 (m,
52H), 3.52 (m, 2H). LC/MS Retention Time 3.22 mins, MH 568. Example 44 was further
preparativeh0se Enattmngrtd {tsoeraBliomers (Isomers A and B) using a Chiralpak AD column eluting
with 40% propanA%ant.@h@ﬁt@n@ﬁL@ {ivratgeemlChpantinaid. Enamiopser Liklsmar wipinalytical
I 0

Chiral HPL_C (25 Lé)lh46a(%q1 rmaeillpﬁ t@n%o%%%@?ﬁ()/o propan-2-ol in heptane eluting at 1m1/min) -
Retention time 4. S.

Circular Dichroism (MeCN, RT, 0.000166M, v =350-200nm, cell length = 0.2cm)

202.4nm (de = -2.20).

15 217nm (de = 1.68).

263nm (de = -1.85).

Example 44: 5-Amino-N-{2-[({[2-chloro-6-(trifluoromethylphenyl]carbonyl}amino)methyll-

3,3,3-trifluoro-2-hydroxypropyl}-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide
A
2 \
’ N N\©\

To a solution of 2-chloro-6-(trifluoromethyl)benzoic acid (27mg) in anhydrous

20

Iz
xI

tetrahydrofuran (1ml) was added anhydrous dimethylformamide (5ul) followed by a
25 solution of oxalyl chloride in anhydrous tetrahydrofuran (1M, 0.13ml). The solution
effervesced and was stirred under nitrogen for 30 minutes. A solution of 5-amino-N-[2-
(aminomethyl)-3,3,3-trifluoro-2-hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-
carboxamide (36mg) in anhydrous tetrahydrofuran (1ml) and diisopropylethylamine (65ul)
was added washed in with further tetrahydrofuran (0.5ml). It was stirred under nitrogen for
30 16 hours, blown down, dissolved in dichloromethane (5ml), washed with 2M hydrochloric

acid (2ml), blown down and purified on a silica SPE cartridge (5g). Elution with



Enantiomer 2 (Isomer B) Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 40% propan-2-ol
in heptane eluting at Iml/min) - Retention time 6.47mins. 20Example 45:
5-Amino-N-PO 200721 0-6- (trifluoromethvl)phenylicarbonyllamino)methyRC3/EP2007/055724
3,3-trif|uoro-2-hydroxvpropvll-1—(4-f|uorophenvl)-1I1-2pyrazole-4-carboxamide
252-brorno-6-(trifluoromethyObenzoic acid (70% pure, %Omg) was dissolved in anhydrous
tetrahydrofuran (2m1). To this was added anhydrous dimethylformamide (5p1) and 0.25m1 of a
solution of oxalyFIRIBRAE 76 15AvsARYFBULte R My HTAIRIAND MY B Wik s Under
nitrogen at 21C foor89nationtd sharagrttveriate Sektitton afdewapanaiditRve the titte compound (50mg).
grznint))methyrl])-gzﬁ,ﬁmﬂi%w&%ﬂmmwbh&-@ﬁ%mmh@H}fﬁ})v_lé»l-((aymplhaeﬁéq @ﬁmgamide
mg) in anhydrous tetrabydrofur m1),and giisopropylethylamine W, It was
stirred under nitr@ éﬁﬁisfc?r%? r@ﬁ'ﬁtg%&m? S ’sgéjrésﬁgh%gfc%’?égb Simgfégc?ﬁé 'b@i%%gg{ﬂw acetate
(20m1) and @M RYRrdeRIBAC2ARid (10m1), washed 122 with water (10m1) and saturated brine (10m1),

dried over MgSQ4L/MRIRetaporatadetd. 2Rveairs ddidi $628mg). Purification of this gum via the Flashmaster
2 on Si02 (20g) using 0-100% ethyl acetate in cyclohexane for 30 minutes gave the title compound

(39.5mg). 1H NIVIR (400 MHz, CHLOROFORM-d) a 9.0 (t, 1H)..8.03 (m, 2H), 7.91 (s, .1H), 57.83
(0, TH) 7 58 (o AR PP 38 (R et sy cegeiss s BB Thinhs n andep TS
Retention Time 338 ik8iraRak A2 zolmn eluting wiflet 4% \neesdinttibihheptansiob R ¥ Er&tet into its
enantiomerso(Isorbrarmif.and B) 10using a Chiralpak AD column eluting with 40% propan-2-ol in
heptane at a flow rate of 15mlimin Enantiomer 1 (Isomer A) Analytical Chiral HPLO (25 x 0.46¢cm

Chiralpak AD column, 40% propan-2-ol in heptane 15eluting at 1m1/min) - Retention time 4 80mins

Enantiomer 2 (I er 1 {Isomer
Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 40% propan-2-ol in heptane

eluting at 1ml/min) — Retention time 4.62mins.
15
Enantiomer 2 (Isomer B)
Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 40% propan-2-ol in heptane

eluting at 1mi/min) — Retention time 6.47mins.

20 Example 45: 5-Amino-N-{2-[({[2-bromo-6-(trifluoromethyl)phenyl]carbonyllamino)methyl]-
3,3,3-trifluoro-2-hydroxypropyl}-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide

F,C OHO

25  2-bromo-6-(trifluoromethyl)benzoic acid (70% pure, 60mg) was dissolved in anhydrous
tetrahydrofuran (2mil). To this was added anhydrous dimethylformamide (5ul) and 0.25ml
of a solution of oxalyl chloride (87pl) in anhydrous tetrahydrofuran (0.9ml). It was then
stired under nitrogen at 21°C for 30 minutes and then a solution of 5-amino-N-[2-
(aminomethyl)-3,3, 3-trifluoro-2-hydroxypropyl]- 1-(4-fluorophenyl)-1H-pyrazole-4-

30 carboxamide (72mg) in anhydrous tetrahydrofuran (2ml) and diisopropylethylamine
(130pl) was added. It was stirred under nitrogen for 2 hours to give a suspension before

being partitioned between ethyl acetate (20ml) and 2M hydrochloric acid (10ml), washed



Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 40% propan-2-ol in heptane eluting at
1m1/min) - Retention time 7.49mins. 20 Example485-Amino-N-(2-{11{24(difluoromethyl)oxyl-6-
fluorophenyWéar8oni4#daiinolmethy11-3,3,3-trifluoro-2-hydroxypropy1)-1-(4PRUGFERAEYRFEY24
1H-pyrazole-4-carboxamide 25 To a solution of 2-[((gy£uoromethypoxy]-6-fluorobenzoic acid (53.5mg)
in anhydrous tetrahydrofuran (2m1) was added anhydrous dimethylformamide (5p1) followed by oxalyl
chloride (23p1). It was stirred under nitrogen for 30 minutes and then 5-amino-N42- ,
(aminomethyl)-3"4B4AIR SHE™L AN FBIBL P17 T L SFISTRYAT 19T e BOr-S SR SR B Ramide
(72mg) and diiscywo P8yl afirfisg iS04 . this were viedde i lashvagsteriZ e IO2@ P wsinarit B
partitioned betwegty eltuhRGe§idot2Rand Yaad wintesd V8 We ktwasnpashe (boladgywith 2M hydrochloric

acid (10m1), wat r Ejo%jﬁgfﬁ )i a oml) r turated brine
(10m1), dried ovgrmojﬂéy evaporate tol\;P clg\)/ag%%ugieo (ﬁ}lﬁnni %B\'ﬁi év'lﬁémp%)ﬁ%(é%% a Si02
cartridge (209) el ik 6- 300 Bty R Eiadt e orihARRAR e Do i T hsdiShion of the
appropriate fraction2jive the title 5compound (65.3mg). 1H NMR (400 MHz, DMSO) a ppm 8.92 (t,

1H), 8.02 (t, 1H) @.Rib (Setditbnrafe (B823hlhs VAP 121804 7.24 (t, 1H, J=75HZ), 7.21 (t, 1H), 7.12 (d,
1H), 6.62 (s, 1H), 6.35 (br. s., 2H), 3.76 (m, 2H), 3.45 (m, 2H). LC-MS Retention Time 3.13mins, MW

550. 10 Example 48 was further preparatively separated into its enantiomers (Isomers A and B) using
a Chiralcel OD cBXa@mpieeftingsiitheopsearainely ineRaiishdnia S RIRMISMmeSt (8PAERfMh 218 Bhantiomer
1 (Isomer A)0Anailsitigad Chiredpdd PADCc(RBnr 014t gnwihdcsic etdp@d-Catlimhe2%e ethafiolirateegitane
eluting at Im1/mjg)yRgtention time 9.55mins. Enantiomer 2 (Isomer B) 20Analytical Chiral HPLC (25 x
0.46¢cm Chiralcel OD column, 20% ethanol in heptane

Enantiomer 1 {Isomer A)
Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 40% propan-2-ol in heptane
15 eluting at 1ml/min) — Retention time 4.80mins.

Enantiomer 2 (Isomer B)
Analytical Chiral HPLC (25 x 0.46cm Chiralpak AD column, 40% propan-2-ol in heptane

eluting at 1ml/min) — Retention time 7.49mins.

20
Example 48 5-Amino-N-(2-{[{{2-[(difluoromethyl)oxy]-6-
fluorophenyl}carbonyl}amino]methyl}-3,3,3-trifluoro-2-hydroxypropyl)-1-(4-fluorophenyl)-
1H-pyrazole-4-carboxamide
2 N\
F N N N
H H
e \O\
Q F
>‘F
F
25

To a solution of 2-[(difluoromethyl)oxy]-6-fluorobenzoic acid (53.5mg) in anhydrous
tetrahydrofuran (2ml) was added anhydrous dimethylformamide (5ul) followed by oxalyl
chloride (23pl). It was stirred under nitrogen for 30 minutes and then 5-amino-N-[2-
(aminomethyl)-3,3,3-trifluoro-2-hydroxypropyl]-1-(4-fluorophenyl)-1H-pyrazole-4-

30 carboxamide (72mg) and diisopropylethylamine (130ul) were added. It was stirred for 23

hours and then partitioned between ethyl acetate (25ml) and water (20ml). It was washed



eluting at 1mlimin) - Retention time 12.81mins. Compounds which may also be prepared include:
Example Number 121 Fe 46 H CHF2 CF3 47 H Br OCHF2 124 BIOLOGICAL EXAMPLES
GlucocorticO¥®@ra@wegidsbinding assay The ability of compounds to bind to tREHERWOBISE receptor
was determined by 123

with 2M hydrochloric acid (10ml), water (10ml), saturated sodium bicarbonate (10ml),
water (10ml) and saturated brine (10ml), dried over MgSO, and evaporated to give a gum
(114mg). This was purified on a SiO, cartridge (20g) eluting with 0-100% ethyl acetate in
dichloromethane over 20 minutes. Isolation of the appropriate fraction gave the title
5 compound (65.3mg).

'H NMR (400 MHz, DMSO) 8 ppm 8.92 (t, 1H), 8.02 (t, 1H), 7.91 (s, 1H), 7.56 (m, 3H),
7.36 (t, 2H), 7.24 (1, 1H, J=75Hz), 7.21 (t, 1H), 7.12 (d, 1H), 6.62 (s, 1H), 6.35 (br. s., 2H),
3.76 (m, 2H), 3.45 (m, 2H).

LC-MS Retention Time 3.13mins, MH* 550.

10

Example 48 was further preparatively separated into its enantiomers (Isomers A and B)
using a Chiralcel OD column eluting with 20% ethanol in heptane at a flow rate of

15ml/min.

15  Enantiomer 1 (Isomer A)
Analytical Chiral HPLC (25 x 0.46cm Chiralcel OD column, 20% ethanol in heptane

eluting at 1ml/min) — Retention time 9.55mins.

Enantiomer 2 (Isomer B)
20  Analytical Chiral HPLC (25 x 0.46cm Chiralcel OD column, 20% ethanol in heptane

eluting at 1ml/min) — Retention time 12.81mins.

Compounds which may also be prepared include:

N\ e,
OH
Os N,
R
RA R®
25
Example R’ R? R?
Number
46 H CHF, CF;
47 H Br OCHF,




5 assessing their ability to compete with an Alexa 555 fluorescently-labelled dexamethasone
derivative. Compounds were solvated and diluted in DMSO, and transferred directly into assay plates.
FluorescentWiexafidtH#addbne and a partially purified full length glucocorticoi8G¢EGRW7 MEerB4added to
the plates, together with buffer components to stabilisg,the GR protein and incubated at room
temperature for 2hrs in the 10 dark. Binding of each compound was assessed by analysing the
displacement of f e [ easuring the decrease in fluorescence polarisation signal from
the mixture. Doselé?%sé)&r?é}é Ilt%?\{/)ec@%vﬁggre constructed from which pIC50 values were estimated.
Example 1 (racemic), Example 1 Enantiomer 1, Example 1 Enantiomer 2, Example 2 15 (racemic),
Example 2 EnantGiiicbriiosanipbe prdr baidiognaisay Example 3 (racemic), Example 3 Enantiomer 1,
Example 3 Enantﬁ@%rbatﬁéa BotdEaCERY %mrep%%éogam%oe%amﬁmme&e‘#nm%nﬂymef 2

Example 5 (racemic), Example 5 Enantiomer 1, Example 5 Enantiomer 2, Example 7 (racemic),
Example 8 (rgcerﬂféfsﬁ%m o gRlEmiR), %’x"é‘?ﬁtﬁle ‘9('6’(ré‘@enﬁ'@}(aEx%ﬁﬁplg“?ffﬁﬁﬁ%'gﬂ?g?dl
Example 11 (raceignenmetoseranipivativer ndraionaentds, Faeenmgsikated Enandiviesk I PMSOple

(racemic), Exampigné2eitianitienyentd skserppies] & hoabtiam@ixdmbixasapicahsd 4rpseanicufieample 13
Enantiomer 1, Exf'ammiﬁg%# ?U@é&%@cﬁ& %@&%P%%A'a(@&@r%c)m@%}g‘ge &‘ééﬁ%@”%ﬂﬁn%ﬁf}er'zxamp'e

14 Enantiomer 2, Example racemic), Example 15 Enantiomer 1, Exampleé 15 Enantiomer 2
Example 16 (racéiq{morlgﬂ}a?ﬁﬂ)féawsﬁ'ﬁ@eﬁﬁb‘j ﬁ‘fﬂle‘%‘@ﬂ%&%ﬁﬁ’é’)" t?%‘@f(ﬂl’ﬁﬁlf@rl?é‘r&é[b@ﬁc)
Example 191EnardmeBhdiEgaehrechocEmpeitioess? aEseasap &Y @ehsemit)e Eieptapter@dt (cAcemic),
ggazmple 2_2)(rECQﬂHFésd§KﬁIE§me Bﬁrﬁ%@@mgihigm& HeeseBich Eaﬁarmg Isn2s$géraa%miﬁ)e Egample
racemic), Ex racemi xample X I cemlc
(racemic), Examp )@%(rgaoc(semlc E)?a?ﬁge 3 r&acemlc%éigm\gp%§ r%toc(/e?n?g)w gaer%liigfg §
(racemic), Example 30 35 (racemic), Example 36 (racemic), Example 37 (racemic), Example 38
(racemic), ExamfieaB®lfracéave)iExarapiplel0 Eaastivitg; Exarapiplell Eagaiong; Exarapiplel 2
(racemic), E@mm@c@%l@ﬁ%e@(@ﬂm%rEﬂ@m%rﬂ ERSAIORIE 44 BRreNc), Facamile 44
Enantiomer 1, E Enaantlome Exam eEAﬁgn Eacer;g )‘JEExarQ e 4% ErllC Eomer 1, Example
45 Enantiomer 2, xargn le rExam e )éaEﬂan iomer 1 and 35EXam )i% Eﬂa tlomePE show
glucocorticoid bln%ﬂﬁ@t'ﬁmﬁré pﬁt‘%@?@é Enfnisreedssdyanpls @Sﬁ‘fﬁ@lﬁﬁd’%xﬁ%é%%ﬁﬁgnﬁﬂaﬂrsh in the
NFkB assay, posEeasisig 1% diraatosféicarybrathgdViM rycago)istansay &ndraesickdexatiyily at the

progesterone recgplor, e@%lﬁ gditp havgthie desi Qﬁbof‘:"ﬁ‘aﬁfRBrHE‘PVid'Eg b'ﬂfaUHE@ﬁ%r activity
with reduce%snd t%effe @? ﬁbg MS NF @B ass@ %988 AP ¢ gﬁ{(gsl un ca}%lnoma

I
A549 cell lin 5’2%’5) hExaB}ge ta%?y ?5”% l?sxad“ﬂ 3ce"t‘f1c r[lp |d contalnlng
an ELAM promotEF%’étﬁ’U@ﬁde Examplas 4 BeNPRE feSpomBie é?eﬁﬁ@é?fﬁﬁ)tlﬁ%ﬁmpgtlmlﬁa@rﬁwfﬁﬂthe cell
line with INFa resy|Bxémpiéras &hastfosignal Esangoi) ctionandc) | Exeaipky trobssacation 10ENOR into the

nucleus. This acthatesdie fusesed BNAsqg eI esuliam s seiionaf Nedrirgiated SPAP

gene, which is quantified usmﬂ colorlmetrlc assa In this as sa)/ GR agonist co i)oun s inhibit

NFKB driven transct PR8I e RRTRE o APeane) lnEﬁﬂH%F The' Wh R R d"BE MRl was
grown as a @fonofxgewle TONTENNRja) Brameletdl BorntiPes -H Expowy, Ndmeaniisaraia, fdmelaéitis (1%),
L-Glutamine (2mifcdiee) Stxendit®%) aackie)etishp(S0mgaaaehic) Exdeplg @3isiaasmny, 2Xangie %o
confluent T225 flagk, Pafga)ﬁ%? %E)éoﬁERAI(éi%% p‘?f@c?enf’flfveé‘igﬂﬁé( %ryé@égrﬁé 0@8%%5“'@7 2999

resuspended in assay emented with 10% LGlutamine i%

Pen/Strep and NGBSt EARFICACIISRIf UTAGBD: 162 Tel8 i éacﬁmfﬁ e @BRIfoR was
dispensed to eactiagatiicf EkcanpidLiic(@Rdrvi IEpRitets 3d(reweling. dompplarid et okpatble
concentratiagp Plategradenadnoeeatipr fos Iracaini@y,Celhitie? 3 hyrddityc) > Exsrip bedofiackahityd of TNFa
was added at fingl cancentsatian.afi3. Zﬁ%ﬁ.ﬁ 212 t{?&&ﬁ%?r%‘iQnﬁBléh%CglLl{éﬁHBatE&J ALkoh, Plates

were equilibrated to room temperature for 1h prior to the addition of 25121 of pNPP butfe

Diethanolamine gHEh. S¥IRfgELE aﬁe RFEIPS g/ MERISER) {o Eé%'ﬂ%eﬂ‘bﬁ?gg'&;blates The
plates were covefdmpprst&oetiementcnepimd4ighentpmandFaoutaiedracemisn kxammisdire for
30approximately gnaatisrieforExamgiagshemantions ASERhpising, E4&tbpl14siagiatidies: Desd

35 Example 48 Enantiomer 2 show glucocorticoid binding with a pICsy > 6.5 in this assay.



response curves were constructed from which pIC50 values were estimated. The p1050 values for
Example 1 (racemic), Example 1 Enantiomer 1, Example 1 Enantiomer 2, Example 2 (racemic),
Example 2 B¥R001&4327 Example 2 Enantiomer 2, 35Example 3 (racemic &XERPIE/BERANtiomer 1,
Example 3 Enantiomer 2, Example 4 (racemic), Exampje 4 Enantiomer 1, Example 4 Enantiomer 2,
Example 5 (racemic), 126 Example 5 Enantiomer 1, Example 5 Enantiomer 2, Example 7 (racemic),

Example 7 Enant@merldE Ie7 Ean%rt]mtl%mr(]a 2, Ie 8éracem|c§ Eﬂf m zf gracemlc)
Example 10 (racemlc? xarﬁpfeefa '@n%tlg‘mér xa S.aL¥L FACEmiC CEF i EWaﬁtEﬁomer 1,

racemi
Example 11 Enari¥mépgorist s ard (P&@é?ﬁl@ﬁt'EWaﬁﬁﬁTé PREEsiRrRsIeseBor arx Aalipked
Enantiomer 2, Exeanplael degiaae pitdie Eorapryvieing dnnaikamatoly Extamyplathil elunabtingsastdctExample
14 (racemic), Exgple 14 Enantiomer 1, Example 14 Enantiomer 2, Example 15 (racemic), Example
15 Enantiomer 2, Example 16 (racemic), Example 17 (racemic), Example 18 (racemic), Example 19
(racemic), Example 19 Enantiomer 1, Example 19 Enantiomer 2, Example 21 (racemic), Example 22
(racemic), 10 ExMfyBa£iyracemic), Example 24 (racemic), Example 25 (racemic), Example 26

(racemic), Examplgd/sfraceris), Example 28 (racemic), Example 29 (racemic), Example 30

(racemic), Exam cemic), Example 32 ( emich, [ nExam le 34
(racemic), Examg—lgi%n(rg%%m?cr; l:ngamg Aracemllﬁgg e&amp?%’? %@gggnal xgmlp F{%g
(racemic), Examd[é@@f%MWS%WQM%a&O"&§8@WF&')‘g ERaPhAM pi@'@ie(r%‘?ﬂ& tE‘%d?ﬂ?)l% 42
(racemic), Example 4B (gaoerseceldmenmplthid 3tE namtiolaten lofBkanspleli4d hantivreredyisxample 44
(racemic), EXamnifat AP Sehs SABAPR A U AOYOPIRL AR TPIG-48 (RCBIIRLIEgRMPle 45

Enantiomer 1, Example 45 Enantiomer 2, Example 48 (racemic), Example 48 Enantiomer 1 and

Example 48 Enanrlhtf?m%i1 Yligs, Wes IRsPRE RMBS%%G?GWW\PA%WB% RireVERIE e duman
caucasian lung cafihbosasA34@edd finen(EQAGGINOCES0MIABO4ssrys nethis stsdaly, t@fsierted in house
with a plasmid cogiaiingss |WBH<$4N£Bf@F§§€tFQﬁ&FI@ﬁoW'F&@ﬁH}g"M'E\éegéé%@m‘él&(alsﬁﬁ@%ﬁ n of the
cell line Wlth19R %% ists res ﬁs in intracellular sign nal t ansdu \ﬁEl\?nd ultlmat?gtrap %% on of GR
into the nuclels. THIS actvates the ihsertad DNA seaﬁ%a e res g in QPa%rg%?le o Bf't tegrated
luciferase gene, WH&h idNguraatrE@uamgoa fgjAs éﬁﬁ@siérﬁ'ﬂﬁé"§ﬁalﬁﬁﬂt‘?@n§é6@ﬂeéeﬂ1f’(ﬁe 908s grown
as a monolayer ircEleticM (sopiglemented with FCS-H | (10%), Non-essential amino acids (1%),
30L-Glutamine (2mM), Pen/Strep (1%) and Geneticin (50mg/m1). MMTV Monist assay A 90%
confluent T175 flask of A549 MMTYV cells was harvested by centrifugation for 5 min at 200g,
resuspended in 2555 HARSLESIAEM supplemented with 10% FCS 2xHI, 352mM Glutamax, Non
essential an?itio atitarmREm VZEERES) AddodittdticatiOwhxharvested by centrifugation for 5 min

at 200g, resuspended in assay buffer (DMEM supplemented with 10% FCS 2xHI, 2mM L-

Glutamine, 1% Pen/Strep and Non essential amino acids) and diluted to 0.16 x 10%ml. 60

ul of cell solution was dispensed to each well of clear Nunc 384-well plates, containing
compound at the required concentration. Plates were incubated for 1h at 37°C, 95%
25  humidity, 5% CO, before 10 pul of TNFa was added at final concentration of 3.2ng/ml and
then returned to the cell incubator for 15h. Plates were equilibrated to room temperature
for 1h prior to the addition of 25ul of pNPP buffer (1M Diethanoclamine pH 9.8, 0.5mM
MgCls, 0.28M NaCl, 2mg/ml pNPP) to each well of assay plates. The plates were covered
to protect the reagents from light, and then incubated at room temperature for
30  approximately 1 hour before reading them on an Ascent using a 405 nm single filter. Dose

response curves were constructed from which plCs, values were estimated.

The plCsy values for Example 1 (racemic), Example 1 Enantiomer 1, Example 1
Enantiomer 2, Example 2 (racemic), Example 2 Enantiomer 1, Example 2 Enantiomer 2,
35 Example 3 (racemic), Example 3 Enantiomer 1, Example 3 Enantiomer 2, Example 4

(racemic), Example 4 Enantiomer 1, Example 4 Enantiomer 2, Example 5 (racemic),



106/ml. 70 al of cell solution was dispensed to each well of white Nunc 384-well plates, 127 containing
compound at the required concentration. Plates were incubated for 6h at 37C, 95% humidity, 5% CO2.
Plates wereWguiibratéd2io room temperature for 1h prior to the addition of ROFIEBRREANE2dubstrate to
each well of assay plates. The plates were covered tg pgotect the reagents from light, and then
incubated at room temperature for 5approximately 15 mins before reading them on a Viewlux. Dose

response curves were copstructed from which pEC50 and maximum as tote values wer

estimated. MMT ﬁmggeo%?g[‘ %ré'soar?/erﬁj 9 %%E%ngfa P ﬁ‘%’sg‘)&%’w&ﬂ%ﬁwc& ﬁf\?&f? r?]arvested
by centrifugation Ese®ianenih &x200l, fes0apEmesLintxggmle tiffectDIVIE Frauplslchieaermiaiith 10%
FCS 2xHI, 2mM Glatapieax) Nateesse Eiampiaind Beidsoand 25mxdhiple R E Saaadidil@eshine011 x 106/ml.

Dexamethasone wagadded te e cell SpHAlianie: 3 anaM &9 Rt e M 2 aiiMmer _
dexamethasaone stock (DMSO solv,enté ZOE}( was added per 100m1 of assay media and cells. 70 ill of

cell solution Was HiSFBREEY o=ER8HCME% RNUNESER A RIS 3 EESHeR iy RMBund at the
required concentiidtiGnartiomss Werexaiepibaldd (faee?ap) aE37TRIO5H%, aiiye s CRammdatds were
equilibrated to rogradeshfe ataxarfplelisprieedacheadidors anbbilodkp b RERIHRDIS UIBSIFadenie)each well

of assay plates. The lales oL aYeTRILI IOIBCH e RROBAR fiomJignt.and e gubaed at

room temperature for approximately 15 mins before reading them on a Viewlux. Dose response curves

were 20constructef HSmSh i cH ALV 4HIBYRTE % SRR 2 T HA SIS NP ERS 5148 SHBIRUI agonists
(i.e. have ari @verxg@apitaxddn(nacemion fiseaplf >28506remitle RRRBIangbMMIsmayohisnadsadts:
Examp:e 1 EfaceW&bnE%am@:ﬂdequmemex Ex@@mq&%@m@nﬁéeﬂmp{&aﬂéwwer 2,
Example 4 (racemjic i EX ' 5 Enantiomer 2,
Example 8 (race%chfa%:@@glgxé ﬁaggnlﬁgggc%béﬁp%g%)skgaggri%gﬁéggr}%%g f%e Eﬁaﬁ%ﬁ%ﬂéﬁ 1,
Example 16 (rac&RAEP'ESfnisReeYrabsiiies BRafAsrRme (REEHR) SEArpTCh 1 RFaBBIRicY Example
22 (racemic), Exdrmsinie)3 racwinidy, (ExamiplcE24nipicdrieyelianipenple ¢ densiv)c)Eksample 26
Eracem?c;, E?@mmﬁ(g%%%ﬂﬁm%e Eéa(ﬁe%&,iéﬁ ERRRINY3 Iééaérﬁ%g EQaGF@faemiféméimaﬁmle,f%O
racemic), Example r ic), Ex e racemic). m acemic m
(acemio Examb S8 e e e b v L ey G S8 FRETNEY EGRE &
(racemic), Exam5eeRtP[RatenidMER A FREMIGHICEAMRIS 48 FRERAATMAR U S paRkfie ) EneniemRk following
examples are pagjdxampid 48)0ncstsi),cExaapie a8 Buentfigeembxint Exempicndptetadiom@®arérrthe NFkB
assay and are pagtig é REigRgyssglective agonists (i.e. have an average maximum asymptote of
>20% and < §5%) in the MMTYV agonist assay: Example 1 Enantiomer 2, Example 2 Enantiomer 1,
Example 3 (zracemic), Example 3 5 Enantiomer 1, Example 3 Enantiomer 2, Example 4 Enantiomer 2,
Example 5 EnantWWIdrAssaxample 7 (racemic), Example 7 Enantiomer 1, Example 7 Enantiomer 2,
Example 11 (racé&@f@MENeelle 11 Enantiomer 1, Example 11 Enantiomer 2, Example 12 (racemic),
Example 12 Enanfigmetdudasamply dardmoatiaseicd) insdagied 30 asenis)4 Fharbpéa d@dynantiomer

1, Example 13 ERaniiomer g nba@pie 4 4L AreBIRkidm@meifid 4 5erRiqme er with an MMTV
25 promoter. Stimulation of the cell line with GR agonists results in intracellular signal
transduction and ultimately translocation of GR into the nucleus. This activates the
inserted DNA sequence resulting in transcription of the integrated luciferase gene, which
is quantified using a light emission. The stably transfected cell line was grown as a
monolayer in DMEM supplemented with FCS-HI (10%), Non-essential amino acids (1%),
30 L-Glutamine (2mM), Pen/Strep (1%) and Geneticin (50mg/ml).

MMTV Agonist assay

A 90% confluent T175 flask of A549 MMTV cells was harvested by centrifugation for 5

min at 200g, resuspended in assay buffer (DMEM supplemented with 10% FCS 2xHI,
35 2mM Glutamax, Non essential amino acids and 25mM HEPES) and diluted to 0.1 x

10%ml. 70 pl of cell solution was dispensed to each well of white Nunc 384-well plates,



10 1, Example 14 Enantiomer 2, Example 15 (racemic), Example 15 Enantiomer 1, Example 15
Enantiomer 2, Example 19 (racemic), Example 19 Enantiomer 1, Example 19 Enantiomer 2, Example
43 (racemicYY E807pid 323 Enantiomer 1, Example 44 (racemic), Example 4BHERMOTISS R4Example
44 Enantiomer 2, Example 45 (racemic), Example 45 Bpantiomer 1, Example 45 Enantiomer 2,
Example 48 Enantiomer 1 and Example 48 15Enantiomer 2.. Assay for Progesterone Receptor Activity
A T225 flask of CV-1 cells at a density of 80% confluency was washed with PBS, detached from the
flask using 0259 THEPEARETEATRRAL e RS FERFER TR0 TP oeHE ST GHBAP R IEhN ot T e M
containing 10% HpSohemiditi\Vd fo-Clutdtiatae werd ¢0uilPeai¢Stie poam tddmsedisye foahul transdteed with
10% PRb-BacMagadhied am@mv&weﬁna%me Oeatrof ssPaRs|onesdlsriesrdispeRseddrgach well
of white Nunc 384 well I?t%s Contalnln unds a htg]r? req |reg C ncentr tion. A[ter 2f4h 10 p.l of
Steadylite were aadgé) tto eac% well r]ft‘cfhe Iat P?gtes were Incu ate in’the dark 6t 16 miin before
reading themP25FRRAVABRIRIK fednep. *Es’&fe f@%ﬁj@ﬂw&@r@u?ve%wwéd?&%ur@m%rﬁ%ﬁﬁcngC5o
values were estimaresitudiedinpleviidiacRiiepd meximple dsyrmaotioaiesslwérx@stipletdd Enantiomer 2,
Example 2 (racemic), Example 2 Enantiomer 1, Example 2 Enantiomer 2, Example 3 (racemic), 30
Example 3 Enanw E tple 3 Enantiomer 2, Example 4 (racemic), Example 4 Enantiomer 1,
Example 4 Enan racemic), Example 5 Enantiomer 1, Example 5 Enantiomer 2,
Example 6 (racerﬁléP"/EﬁafﬂﬂEﬁ@WTﬂ?ar’c@?ﬁfc‘)f BREMANTY Eﬂ&nwmsﬁé?ﬁﬁ@tﬁf%ﬁﬂdﬁﬁé{ 2,
Example 8 (tacemiia) aExatgptesdspanizain) akseropterlOave su)lemsapheith 01 Enarto e L,
Example 10 Enatwe%@w%#%éémpgmm &%&%@ﬂbeés%ﬁnﬁeﬁeg}egrﬂd XRgRLEdH «

Enantiomer 2, Exarp acemic), Exam e 12 Enantiomer 1, Example 12 Enantiomer 2, Example

12
15 (racemnc), Ex L D538 R AP L ) 29 AL A EP T PN, (B ),
Example 14 Enarffiathdexanmeiasgie EMCEK%Mﬁ%éWQntE%%HhWé agdgdeendiednErbaspiy T8¢Enantiomer

1, Example 15 El’éﬂﬂ"fb@ﬂ‘@eTO'ZpllEaxaélﬂ@kﬁul@n(mﬁiﬁiféndéﬁmawWeﬂraﬁﬂmé(?bduﬁé@mlﬂﬁe({é&emiC),

Example 19, aceml{: hﬁé((am e)% ‘ﬁ‘% eemr!é:%w éa(gggle rir tﬁoracgpﬂlc% E>§grp eDZtZ d%@rgﬁﬁm C),
Example 23 (racemic ample racemic), Example racemic), Example 8racemlc Example

27 (racemic), Ex%ﬁleg%’ r4eERYic /@@hﬂ%eﬁdvﬁ'ﬁceéw@)aﬁ%ﬁﬁﬂ?@é‘imﬁ?éﬁdyr E"SkQFW;BF@ 32
(racemic), Examphe addtiacerhiic),lEoxaanila 3dbdteate nuQadhxaal ple D54y giatasiCThE xtates|evde

(racemic), Examils, S4T° UG X ABIRA S REH ShoHBAR % 36SERIE) riRimRIE

(racemic), Example 42 Examp Ie 43 Enantiomer 1, Example 43

%?cemlc) 10 Example 43 cemlc%

Enantiomer 2 ARG TAF R UTRGE oL EE DA A ORILP > CESRENEE BAE A Example
45 Enantiordér 1 cenativgitd AgEwhichiolherv2luEuapRrstiBatedcemic), Example 48 Enantiomer 1 and
Example 48 Enantiomer 2 show pEC50 < 6 in this assay. 15 Assay for Brain Penetrance Each rat

received a singleJpiraYEIAUS ARRRLAIRIRANL O e d0ssas armiatorlindQe DMSO |

50% PEG200 / 40% sterile water. Terminal blood samples were taken at 501 15 minutes after dosing,

by cardiac punct@ZAISMGAY s ARS MY DL ARARISERHY ane. The brains were removed at the same time
point. 20 The corkpaupids Wesenixtraxtaulfrdin20fnmelakirzamplp biesicepiekiprertioa 21sing 120pL
acetonitrile pgntapHagianeARAEHPIEATREHIE) asxampiienadianster dexBhe Eleredemidiacts were
collected into a 9Exvavr%ulg I@ I’:engﬂ%rWe‘?r? EJJ%%%‘@“H&&%%S“B&Y%%@%Q&W%’ Example 10

(racemic), Example 10 Enantiomer 1, Example 16 (racemic), Example 17 (racemic),

Example 18 (racemic), Example 21 (racemic), Example 22 (racemic), Example 23

(racemic), Example 24 (racemic), Example 25 (racemic), Example 26 (racemic), Example

30 27 (racemic), Example 28 (racemic), Example 29 (racemic), Example 30 (racemic),
Example 31 (racemic), Example 33 (racemic), Example 34 (racemic), Example 35
(racemic), Example 36 (racemic), Example 37 (racemic), Example 38 (racemic), Example

39 (racemic), Example 40 (racemic), Example 41 (racemic) and Example 42 (racemic).



acetonitrile containing 0.1% formic acid in water (v/v). The plate was then mixed on a 25plate shaker
for at least 5 minutes before analysis by LC-MS/MS against a calibration line prepared in control
plasma. Eadi2edi/ WdR2Weighed, then homogenised in 3 ml acetonitrile:waR€T(ER200 AP 2F he
compounds were extracted from 200pL of the resulting,gomogenate by protein precipitation using
600pL acetonitrile containing an analogue compound as an internal 30 standard. The extracts were

centrifuged and 4 of each wa flltered (j sferred to 96 well \Plate The ald%uot was diluted

with 10% acetonitrile comgl%m B° A)afgr?ﬁ'lc 881d in? %rt"eSFS(V a]yhearf)ﬁ & WadHixedon a plate shaker

for at least 5 minGRY&'PEB S aﬁ%‘i’g/)s‘fétb?/ M@%?M@%B?@%&FBF&{%M riectire paraitsriicontrol brain
homogenate. 35|nhailtis@sseng & reaxiplenlagkmpiateoshe2(l), daranaple) b (ke BmiDmgpdistessddzxample 5
(Enantiomer 2) h@ysnepiaralrtnarn@ﬁe@aprmrﬁﬂyaﬁ t@nQﬁthﬁ@rtelr BanPid @t (REBIRYICExatpth 18
describing e ccord| n@xto theg ElCtI\{[l yin Eh% assg ove, it w ge app jated that at least
e TR omerga(g % ’ﬁ%ﬁ%%g{%’ﬁ?g‘%’?ﬁe

one isomer, for examp & An ‘enantiomer i & MIxtare s
described act|V|ty1 Fxaroniect eAcaIiemeramal ﬁaﬁ}@@lﬁﬁﬂﬁr hcﬁhﬁﬁp“l’e§§%ﬁ\¢iwefrﬂa B&AVRl A may have
some antagonist @atdriiy)irEtzenplesel drarbibmetionetassiayl 1TEmentahen 2 hexsperificatiesemng the

claims which follquy, ipless Hh%mmsﬂ f@%&é P}@%Q’H{%‘?néh@ wﬂp@%%@m.@p%ma&% such as

‘comprises' and ‘comprisin be understood to im ['r_ﬁ) the inclusion of a stated Integer or step or

group of integers H%P‘iolo":[ﬁaé“@;?cﬂ&s%ﬁ%?gﬁgl% TR J& 8PN Sraris SRRy emetr steps.
The applicafien of Vipshethisdderantipiien L fotasipim $SfoaermidrEraplse! b Sedriiomeb d siexeorgigiority in

respect of any suisaHsBbappIGabimibierolaiasmicsueharis e aniaaiptieationExayphe mrected to
any feature or comaination of E‘i@%r%%?%%’éﬁ?& 'E%%Hg &TEﬁa/nmwjk%;Qme &J?Bé%’

composmon process, or use claims and may InClude Yy wa examp e and without limita |on the
following claims. Example 44 Enantiomer 1, Example 44 Enant|omer 2, Example 45 (racemic), Example 4

Enantiomer 1, Example 45 Enantiomer 2, Example 48 Enantiomer 1 and Example 48

15  Enantiomer 2..

Assay for Progesterone Receptor Activity
A T225 flask of CV-1 cells at a density of 80% confluency was washed with PBS,
detached from the flask using 0.25% trypsin and counted using a Sysmex KX-21N. Cells
20  were diluted in DMEM containing 10% Hyclone, 2mM L-Glutamate and 1% Pen/Strep at
140 cells/ pl and transduced with 10% PRb-BacMam and 10% MMTV-BacMam. 70 ml of
suspension cells were dispensed to each well of white Nunc 384-well plates, containing
compounds at the required concentration. After 24h 10 pl of Steadylite were added to
each well of the plates. Plates were incubated in the dark for 10 min before reading them
25 on a Viewlux reader. Dose response curves were constructed from which pECs, values

were estimated.

Example 1 (racemic), Example 1 Enantiomer 1, Example 1 Enantiomer 2, Example 2
(racemic), Example 2 Enantiomer 1, Example 2 Enantiomer 2, Example 3 (racemic),
30 Example 3 Enantiomer 1, Example 3 Enantiomer 2, Example 4 (racemic), Example 4
Enantiomer 1, Example 4 Enantiomer 2, Example 5 (racemic), Example 5 Enantiomer 1,
Example 5 Enantiomer 2, Example 6 (racemic), Example 7 (racemic), Example 7
Enantiomer 1, Example 7 Enantiomer 2, Example 8 (racemic), Example 9 (racemic),
Example 10 (racemic), Example 10 Enantiomer 1, Example 10 Enatiomer 2, Example 11
35 (racemic), Example 11 Enantiomer 1, Example 11 Enantiomer 2, Example 12 (racemic),

Example 12 Enantiomer 1, Example 12 Enantiomer 2, Example 13 (racemic), Example 13



The patents, patent applications and other references described in this application are herein
incorporated by reference. 20 Claims 1. A compound of formula (1): () 6= chiral centre wherein Fil
is selected YoPp/dr&tgan, methyl, ethyl and 241uoroethyl; R2 and Rs are #&SHERWHOATEAtlY
selected from bromine, chlorine, fluorine, -CHF2, CFOjagd -OCHF2, or R2 is -802CH3 and Rs is
hydrogen; n is an integer selected from 0, 1 and 2, when nis I , Xis selected from chlorine and fluorine,

and whennis 2, Xis fluogine: ' te.thereof. .2, It [vat
ther(::I)f accolrding%%gglé(lrrlie I1IIJ\'N %%F%A?i%éﬂgi%y T‘r%%%%@gﬁg %éér?é}ﬁg} gﬁ%‘%rﬁg%gk%c?rﬁ n%%%\%v(?rz salt

or solvate thereof'aE&BRiRg foFBRNIRMehVAHETRA 12 HReRBifd2MRIe ImBBRMIEBE ! sBPBIP%bIvate
thereof accordingfo Enaptome o e gmelecthirgpctaiins Raemdmn RYraceiniRB &rareplehl thitegmnidently
selected from fluariampf9sineadarRB) NExafieHE? aaskrtid)FExampAeCOMRRIERiON Esaim sgivate
thereof accorgi ing(rtaocgrlna}gzr)r,] éx\évnhlp Eeig égcgr%)sgxgrrr?p%afr (%rc];lac)rrqilg)?Example 25 (racemic), Example
26 (racemic), Example 27 (racemic), Example 28 (racemic), Example 30 (racemic),
Example 31 (racemic), Example 32 (racemic), Example 33 (racemic), Example 34
(racemic), Example 35 (racemic), Example 36 (racemic), Example 37 (racemic), Example
38 (racemic), Example 39 (racemic), Example 41 (racemic), Example 42 (racemic),
10  Example 43 (racemic), Example 43 Enantiomer 1, Example 43 Enantiomer 2, Example 44
Enantiomer 1, Example 44 Enantiomer 2, Example 45 (racemic), Example 45 Enantiomer
1, Example 45 Enantiomer 2, Example 48 (racemic), Example 48 Enantiomer 1 and

Example 48 Enantiomer 2 show pECx; < 6 in this assay.

15  Assay for Brain Penetrance
Each rat received a single intravenous dose at a level of 1 mg/kg. The dose was
formulated in 10% DMSO / 50% PEG200 / 40% sterile water. Terminal blood samples
were taken at 5 or 15 minutes after dosing, by cardiac puncture following anaesthesia with
isofluorane. The brains were removed at the same time point.

20
The compounds were extracted from 20uL plasma by protein precipitation using 120uL
acetonitrile containing an analogue compound as an internal standard. The filtered
extracts were collected into a 96 well plate and were diluted with an equal volume of 10%
acetonitrile containing 0.1% formic acid in water (v/v). The plate was then mixed on a

25  plate shaker for at least 5 minutes before analysis by LC-MS/MS against a calibration line

prepared in control plasma.

Each brain was weighed, then homogenised in 3 ml acetonitrile;water (10:90 v/v). The
compounds were extracted from 200uL of the resulting homogenate by protein
precipitation using 600uL acetonitrile containing an analogue compound as an internal
30 standard. The extracts were centrifuged and 150yl of each was filtered and transferred to
a 96 well plate. The aliquot was diluted with 10% acetonitrile containing 0.1% formic acid
in water {v/v). The plate was mixed on a plate shaker for at least 5 minutes before
analysis by LC-MS/MS against a calibration line prepared in control brain homogenate.

35 Inthis assay, Example 1 (Enantiomer 1), Example 5 (Enantiomer 1) and Example 5

(Enantiomer 2) have a brain to plasma ratio equal to or greater than 0.1 at 5 minutes.



6. A compound or a salt or solvate thereof according to claim 4 wherein R2 and R3 are each fluorine.
7. A compound or a salt or solvate thereof according to any one of the preceding claims wherein n is 1,
O. A compowie2e0 7816832 or solvate thereof according to claim 7 wherein X IBAREBRAMY79SN Bompound
of formula (IA); 132 = chiral centre wherein Rl is selggged front hydrogen, methyl and ethyl; and when
R1 is hydrogen or methyl. R2 and R3 are each independently selected from chlorine and fluorine, or
when R1 is ethyIngeanq)RB %rgr%}gh ind (ﬁ\le/nnd?ontmeﬁele ted frrg%ghlorine aq% f!euo.{ine rRois

Stivit
-go2cH3 and Ro Is hy?jcrrodré ; or & 'salt or's e thereof- 0. Wcompo%sr?aygr E) p%an'navé'gu iecally

acceptable salt ofPRGITate et b1easE8RGiRGTS afy BXEBIeHRR SReRHRMS BIZiMXture oARMMESound
which is 5-arninotNid- e[ (2r&selichepnep renss cidsbantijiyntiTheisthetrgi}n 80818 trifly btree: Amilar
hydroxypropyl | -(afliae r@Rhesmvily- Hd Rz e i crsbex8midsias Al R M An(tle2Ssdighio
rophenyl) cag)onafllrltcjllrng]%@ethyl)e,3,3-01f|u0ro-2-
hydroxypropy11-1- -?Puorop?’?’ényl)-lH-pyrazole-4-carboxarnide (Enantiomer 1); 5-arnino- Ni2-(([(2,6-
dichloronhenyl) carbonyl; ernino)methyl)- 3,3,3 -trifluoro- 2-hydroxypropy1]-1 -(441u
orophenyl)-1/1-pyranghies4 tearipexHinzithe (rdathioctabn® Wwhich follow, unless the context requires
5-armnino-N-(21[[(34RselfleoiaohieRY asIRRSY HeINUASEONR QIR hY oharRd TRy R BHEFgX NPy )-1-(4-
guorqphenyO-lH-gél’ne osl,?o_oA'ci(t"a}[r%X? mtledr(?dlusi f a stated integer,or st rgroup of integers but not
-amlno-N-(Z-{[[(E, -Cl [oorop ler \X)carbonylcl’ee?hylfarr,mom?efhyﬁ-?ép,sg-?n POro-o5-
hydroxyprop§0-11qahe§seisioarsy By MbpLFaeeRen SRR I9H AL RS INEE98IHIIHEPS);
5-aminc-N-(21[[(2,6-difluerophenyl)oarbonyll(ethygeminolmethyl)-3,3,3-trifluoro-2-hydroxypropyl)-1-(4-t
luorophenyl)-11-4raysagnlard: GRUMRARICR {ERAGH GRARTAks o DB A%f%—é%%é@aemcsr&-.s for
6-fluorophonyi)carbonyn amlndlme{]j%tr? -3,3,3- trifittoro -,2-tré¥ﬁr9ﬁl<gprlom/ I-1-(4-fIHc b
rophenyl)-lH-p)}FEicirbt eSS RGEe: Vi) (304 -[igﬂlffﬁ-'o' 1016-63 Srooéhséuncyhéﬁ ﬁ?guﬁ)?fjl amino}
methyl)-3,3, 3-trifRRsiFeaarhyarobs giseidd to-eolfertts ansayRinalisn &7 deaturasadiseideddeE@hantiomer

1); 15  They may take the form of product, composition, process, or use claims and may include,

by way of example and without limitation, the following claims.

The patents, patent applications and other references described in this application are

herein incorporated by reference.

20



133 5- arni no- N-12-(f1(2-orkro-6-flu orophenyl)carbony:i amino} methyl)-3,3,3uoro-2- hyd
roxypropy:1- -1 -(44 or- ophenyl)-1/1-pyrazole-4-oarboxamlde (Enantiorner 2); 5- amino-
N-[2-({[(2-bromo-6-fluoroph enyl)carbonyli arnino)m ethyl). 3,3,3-trifaioro-2-
hydroxypropy11-1-(4-fluOrophenyi)-1H-pyrazole- 4-c.arboxamide; 5- amino-
Ni2-({1(2-bromo-6-fluorophenyl)carbonyli amlno)ilﬁ]ethyl) 3,3,3- trifluom -2- hydroxyp ropyl1]-1
-(4-fluoropheny1)-1H-pyrazole-4-oarboxarnide (Enantiomer 1); 5-
arnino-N12-({[(2-brorno-6-fluorophenyl)oarbonyli ardno)methyl)-3,3,3-trIfluoro-2-
hydrSW'BFopyll 1-(4-fluoropheny1)-1H-pyrazole-4-carboxamide (Enantionser 2); 5- amino
N-(3-(E((2, Chlorg 61

(dlfluorome Bor/g\ ﬁenya)&lrbonyl)amIn0|rnethyl) 3,3,3-trifluaro-2-itydroxypro- pylH -(4-fluo
rophenyl)-1 H-pyrazol e-4-carboxami de;
.5-arnino-N-(2-IM2-ohicro-6-Rolitlugrgraethyl)oxylphenyl)oarbonypaminolmethyl)-3,3,3-trifluor

phenylicarbopy 1)ami n GI methyl}-3,3,3-trif
ayl)- II -pyxazol-4-carboxarni de (Enantiomer 2);

propy1}-1-(4- 11uorophenyi)-1H-pyrazole-4-carboxamid;
(dilluoromethypphenylicarbonyllamino)methyl]-3,3,3-trifluoro-
uoropnenyi) 1H- pyrazole -4-carboxamide (Enantiorner 1)

= arnl N {2.-[(i[2,6-bis
cf i’.)xypropyl) 1.-(4- TI

onypamlno)m y0-3,3,3-trirluoro-
2 hydroxypropyl) -1- (4 lluorophenyl)-1H- pyrazole -4-catboxdmide (Enantiomer 1); 5-
arnino-N-(2-1[({2-Rclifluoromethy])o) |I-§-fluorophenyl|oronyl)amln0|rnethyl)--3 3,3-trifiuorc-
2-hydroxypropyl)-1-(4-fluorophenyl)- fﬁ‘?ole 4-carboxami de (E nantiorner 2); or a salt or
solvate thereat. 12. A compound accordlng to cialrn 11, or a pharmaceutic alty acceptable salt
or so N#fe®¥ereof. 13. A compound which is: 5- amino- Ni2-1{[(2,6-dichicrop hanyl)carbo
nylJam'’ ﬁcﬁﬁé’ﬁ?}?}’ Somdwemaeigreiby arx b Biroeh b orophenyi)-/H-pyrazole-4-carboxarni
de (En%tﬂmh& sie 5;'% %?WQW)&&?'{%‘?&%‘P"WW%rﬂﬁ?fmﬁfdfkumi% {§HF2, - CF3 and -OCHF, or R? is
5- amlno- 2 mTte ect Fé‘ghen igarbonyllarnlno)methyl) -3,3,3-trifluoro-2-hydroxypropyll-
1-(4-flu %R q 's sagcfa qr DO anmlg&gEnagtlomer 2); or a pharmaceutically
acceptaplg,sa Q compouri&whlch Is: 5-ami no- N-[2.-( ([(2,6-dich
iorophepy)carhay) ng}methyl) -3, 3 3-triflu oro-'2-hydroxypropyl)-1-(44iuo rop
honyl)-1H-pyrazole-4-oarboxamide (Enantiorner 2); or a pharmaceutically acceptable salt.

2. Acompound or a salt or solvate thereof according to claim 1 wherein R is selected from hydrogen and ethyl.

3. Acompound or a salt or solvate thereof according to claim 1 wherein R is hydrogen.

4. A compound or a salt or solvate thereof according to any one of the preceding claims wherein R2 and R3 are each
independently selected from fluorine, chlorine, bromine, -OCHF, and -CHF,,.

5. A compound or a salt or solvate thereof according to claim 4 wherein R2 and R3 are each chlorine.
6. A compound or a salt or solvate thereof according to claim 4 wherein R2 and R3 are each fluorine.
7. A compound or a salt or solvate thereof according to any one of the preceding claims wherein n is 1.
8. A compound or a salt or solvate thereof according to claim 7 wherein X is fluorine.

9. A compound of formula (IA):



16, A compound which is: 134 17. A compound which is: 5-amino-/V-(2-11[(2,8-
difluorophenyl)carbonyll(ethyparninoimethyll-3,3,3-triftuoro-2-hydroxypropyi)-1
-(4-fluorophenyl)-1 H-pyrazole-4-carboxamide (Enantiomer 2); or a salt or solvate thereat. 18.
A compound as claimed in any one of claims 1 tg 17, or a pharmaceutically acceptable salt or
solvate thereof, for use in therapy. 19. A compodn”@l as claimed in any one of claims 1 to 17, or
a pharmaceutically acceptable salt or solvate thereof, for use in the treatment of patients with
an inflammatory and/or allergic condition. 20. A compound as claimed in any one of claims 1
to 17 or a pharmaceutically acceptable salt or solvate thereof for use in the treatment of
patients with an inflammatodfyangforauto-immune condition. 21.. A compound as claimed in
anyone of claims 1to 17 orap dceulicalliidgceptable salt or solvate thereof for use in
the treatment of patients with riveumatsid arthfitis, astama, COPE), allergy and/or rhinitis. 22.
A compound as claimed in any one of cldllYns r a pharmaceutically acceptable salt or
solvate thereof for use in the treatment of\pati eczema, psoriasis, aiiergic dermatitis,
neurodermatitis, prudes and/or hypersensitivity reactions. R3. mpound as claimed in any
one of claims 1 to 17 or a pharmaceutically acceptable salt gt solVate thereof for use in the
treatment of patients with inflammation within the central néfvo@$lsystem. 24. A compound as
claimed in any one of claims 1 to 17 or a pharmaceuticallyj acceptable satt or solvate thereof
for use in the treatment of patients with multiple scfésasjsNserebra: vascuitis,
neurosarcoidosis, Sjogren's syndrome, systemic lupus eryth(ﬁ‘natosis, acute or chronic
inflammatory polyractioulopathy, Alzheimer's gisgase eoplastic diseases of the nervous
@

system including meningloma, lymphoma and mali i eningitis, traur{f%or infectious
diseases of the nervous system such as tuberculog al cord injury or brain injury such as
post-intarclion (stroke). 25. A compound as claimed in~any one of claims 1 to 17 or a
pharmaceutically acceptable sattargbpeateethereof for use in the treatment of patients with
neurosarcoiciosis. 26. A compound as claimed in any one of claims 1 to 17 or a
pharmavc‘:lﬁljrgeilc:ally acceptable sait or solvate thereof for use in the treatment of patients with

ophthal i ' imed in any one of claims 1 to 17 or a
pharma%\e%t%gﬁﬁ/g ﬁ%ﬁ%ﬁ?geﬁéﬁ%{ﬁgi@%ﬁigﬁof for use in the treatment of patients with
allergic wes NGNS oMSaryf ACHNROHRGAS HaPIRGkHMARYABERh4AITRAR bRk Bor
pharmagreitigallyengrepiahlexal acholveaienthenpoditarthmanHaciioe efiaame drtansentiQrand R3
the treatmhedrbgdnpatients with an inflammatory and/or allergic condition. 29. Use of a

compolfié gl etaivivetd theeal one of claims 1 to 17 or a pharmaceutically acceptable salt or
solvate thereof for the manufacture of a medicament for the treatment of patients with

rheufraAGAMBRANHERS 2Rbmase testieer eRiRblgSAA ATPSIV RIS HifiSOf RSP tPRNTS BISRR BERGAINgSIaimS.

C'a'mﬁdA'Qo%f%Xu%Q% ,gcf: cllglms 1 to 17 or a pharmaceutically acceptable salt or solvate thereof

for the manufacture of a medicament for the treatment of patients with eczema, psoriasis,

allergic dermngaitis.ngw; (QQG&EP@J}U&&WGH%@W&H%W&Fm?ﬁ-@%FMFMJ&G-CzU %o@ﬂyrobﬁ-el -Q)i-"ﬂuorophe-
compound @8-¢lappeshinl aaymekericlaims 1 to 17 or a pharmaceutically acceptable sall or
soivate theseoiito-rhee (NaeHdfaituighafypcareshgppmmplfastiiag 3reatme i of- paliegtsoniti am fluorophe-
inflammatoty)atrtdpgraacitcHramuraeidotaidrdiomer 1);
5-amino- N{2-({[(2,6-dichlorophenyl) carbonyl]amino}methyl)-3,3,3-trifluoro-2-hydroxypropy!]- 1-(4-fluorophe-
nyl)-1H-pyrazole-4-carboxamide (Enantiomer 2);
5-amino-N-(2-{[[(2,6-difluorophenyl)carbonyl](ethyl)amino]methyl}-3,3,3-trifluoro-2-hydroxypropyl)-1-(4-fluor-
ophenyl)-1H-pyrazole-4-carboxamide;
5-amino-N-(2-{[[(2,6-difluorophenyl)carbonyl](ethyl)amino)methyl}-3,3,3-trifluoro-2-hydroxypropyl)-1-(4-fluor-
ophenyl)-1 H-pyrazole-4-carboxamide (Enantiomer 1);
5-amino-N-(2-{[[(2,6-difluorophenyl)carbonyl](ethyl)amino]methyl}-3,3,3-trifluoro-2-hydroxypropy!)- 1-(4-fluor-
ophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2);
5-amino- N-[2-({[(2-chloro-6-fluorophenyl)carbonyllamino}methyl)-3,3,3-trifluoro- 2- hydroxypropyl)- 1-(4-fluor-
ophenyl)-t H-pyrazole-4-carboxamide;
5-amino- N-[2-({[(2-chloro-6-fluorophenyl) carbonyl]amino} methyl)-3,3,3-trifluoro-2- hydroxypropyl)- 1-(4-fluor-
ophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1);



32. Use of a compound as claimed in any one of claims 1 to 17 or a pharmaceutically

acceptable salt or solvate thereof forthe manufacture of amedicament for the treatment of

patients with inflainmation within the central ne Nous system. 33. Use of a compound as

claimed in any one of claims 1 to 17 or a pharm ggutlcally acceptable salt or solvate thereof

for the manufacture of a medicament for the treatment of patients with multiple sclerosis,

cerebral vasculitis, new rosarcoidosis, Sjogren's syndrome, systemic lupus erythematoels,

acute or chsaigrisiajnatatiqpo b adicpte paitybdhizeimsa rettyhense; tieopl estgidiseassy- of(4-fluor-
the nervoussslysigir Hipudivier4iremmingioidraByanipinemi and malignant meningitis, trauma or
infectious diseaes\bRtHE eivouS-dyarairaisaraeipaicliosiysphatEuriontrgrexnreaml- 1-(4-fiuor-

injury such a@%&ﬁﬁfarr@aeﬁ (tRRARMES: Use of a compound as claimed in any one of claims
11017 or a§$m% _d#é%ﬂya&g t%sfﬂghs DereRIviRE m&@%? S e TRy 1 -

medicamen - ir%o}% u%pogh égreb%r lf‘ jl% y?ﬁl Jrg‘é:ﬂ wgép ‘]f(4 -fluor-

amino-
1e sa or so

claimed in CIa\Vflely'=Re1 mage
for the manyiaghya: ﬁ@%ﬂl&%@%@tﬂm ;nmﬁmyqtm&%ﬁnwmemmmlﬁmum 2-hydroxypro-
inflammatiogas s Hra5HMRWad-rsclaimedrigeany one of claims-1to 17 or a

phafmaceUH%?AW@N-Q@-@[‘(@L%I§%Q(&W&%M%]WeH@@cgﬂ@JWfﬁﬁ{HMft@lm@éQﬁm%@%droxypro-
the treatmegof-patigrishaill-alengiz seajunsbvitsds3 Endnfidtadmaceutical composition

comprising &anepoymnl(F-domatad({lwsocietyipkipranyjoae o aimgnietoy ) 3,308 @fluoro-2-hydroxypro-
pharmaceutigaliyeitceqtedie)Saityragole-dieatbeeafic (Eaghtinrten®)with one or more

pharmace uﬁt?aﬂyOaUdéfMﬁ%ﬁatﬁﬁ(diémsmp'fbalbn@?wllserbmﬂ}mﬁmamww Borifisseiehydeeypting-1-(4-
to claim 37 flCtRR fo¥ 16 SABPPRaI administration. 39. A compound of formula (11)
S e e %ﬁ‘é‘ﬁﬂ&&%ﬂ?%‘?f’ﬁ{'IPmTSE“&Eb‘V'}x%E]‘HB‘tﬂ'RJ?oF\fB'ﬁﬁ(EraPY'} =

(IV) whereft AR oy, 6%? SahpEn topely wh
R/, XV;n%rif% E?OS? ?’% )}% z% Irgnc o g:%j d%gﬁ%n ? |n E e?&‘f&rgg <‘Ell'nguorg 2-hydr ox%t%wyl} 1-(4-

5-amino- N-(2-{[ ({2-[(difluoromethyl) oxy]-6- fluorophenyl}carbonyl)amlno]methyl}-3,3,3-trif|uoro-2-hydroxypro-
pyh-1-(4-fluorophenyl)-1 H-pyrazole-4-carboxamide;

5-amino- N-(2-{[ ({2-[(difluoromethyl) oxy]-6-fluorophenyl}carbonyl)amino]methyl}-3,3,3-trifluoro-2- hydroxypro-
py)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 1);

5-amino- N-(2-{[ ({2-[(difluoromethyl)oxy]-6-fluorophenyl}carbonyf)amino]methyl}-3,3,3-trifluoro-2-hydroxypro-
py!)-1-(4-fluorophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2); or a sait or solvate thereof.

12. A compound according to claim 11, or a pharmaceutically acceptable salt or solvate thereof.
13. A compound which is:

§-amino- N-[2-({[(2,6- dichlorophenyl) carbonyl]amino}methyl)-3,3,3-trifluoro-2- hydroxypropyl]-1-(4-fluorophe-
nyl)-1H-pyrazole-4-carboxamide (Enantiomer 2); or a salt or solvate thereof.

14. A compound which is:

5-amino- N-[2-({[(2,6-dichlorophenyl) carbonyl]lamino}methyl)- 3,3, 3-ttifluoro-2-hydroxypropyl]- 1-(4-fluorophe-
nyl)-1H-pyrazole-4-carboxamide (Enantiomer 2); or a pharmaceutically acceptable salt or solvate thereof.

15. A compound which is:

5-amino- N-[2-({[(2,6- dichlorophenyl) carbonyl]amino} methyl)-3,3,3-trifluoro-2-hydroxypropy!]- 1-(4-fluorophe-
nyl)-1H-pyrazole-4-carboxamide (Enantiomer 2); or a pharmaceutically acceptable salt.

16. A compound which is:

5-amino- N-[2-({[(2,6-dichlorophenyl) carbonyl]amino} methyl)-3,3,3-ttifluoro-2-hydroxypropyl]- 1 - (4-fluorophe-
nyl)-1H-pyrazole-4-carboxamide (Enantiomer 2) as the free base.



wherein X and n are as defined in claim 1. 43. A compound of formula (XI) (XI) wherein X
and n are as defined in claim 1.

17.

18.

19.

20.

21.

22

23.

24,

25,

26.

27.

28.

29,
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A compound which is:

5-amino-N-(2-{[[(2,6-diflucrophenyl)carbonyl] (ethyl)amino]methyl}-3,3,3-trifluoro-2- hydroxypropyl)-1-(4-fluor-
ophenyl)-1H-pyrazole-4-carboxamide (Enantiomer 2); or

a salt or solvate thereof.

A compound as claimed in any one of claims 1to 17, ora phamacedutically acceptable salt or solvate thereof, for
use in therapy.

A compound as claimed in any one of claims 1 to 17, or a phammaceutically acceptable salt or solvate thereof, for
use in the treatment of patients with an inflammatory and/or allergic condition.

A compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate thereof for
use in the treatment of patients with an inflammatory and/or auto-immune condition.

A compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate thereof for
use in the treatment of patients with rheumatoid arthritis, asthma, COPD, allergy and/or rhinitis.

A compound as claimed in any one of claims 1 to 17 or a phamaceutically acceptable salt or solvate thereof for
use in the treatment of patients with eczema, psoriasis, allergic dermatitis, neurodermatitis, pruritis and/or hyper-
sensitivity reactions.

A compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate thereof for
use in the treatment of patients with inflammation within the central nervous system.

A compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate thereof for
use in the treatment of patients with multiple sclerosis, cerebral vasculitis, neurosarcoidosis, Sjogren’s syndrome,
systemic lupus erythematosis, acute or chronic inflammatory polyradiculopathy, Alzheimer's disease, neoplastic
diseases of the nervous system including meningioma, lymphoma and malignant meningitis, trauma or infectious
diseases of the nervous system such as tuberculosis, spinal cord injury or brain injury such as post-infarction (stroke).

A compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable sait or solvate thereof for
use in the treatment of patients with neurosarcoidosis.

A compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate thereof for
use in the treatment of patients with ophthalmic inflammation.

A compound as claimed in any one of claims 1 to 17 or a phammaceutically acceptable salt or solvate thereof for
use in the treatment of patients with allergic conjunctivitis.

Use of a compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate thereof
for the manufacture of a medicament for the treatment of patients with an inflammatory and/or allergic condition.

Use of a compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate thereof
for the manufacture of a medicament for the treatment of patients with rheumatoid arthritis, asthma, COPD, allergy

and/or rhinitis.



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

135

Use of a compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate thereof
for the manufacture of a medicament for the treatment of patients with eczema, psoriasis, allergic dermatitis, neu-
rodermatitis, pruritis and/or hypersensitivity reactions.

Use of a compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate thereof
forthe manufacture of a medicament for the treatment of patients with an inflammatory and/or auto-immune condition.

Use of a compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate thereof
forthe manufacture of amedicament for the treatment of patients with inflammation within the central nervous system.

Use of a compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate thereof
for the manufacture of a medicament for the treatment of patients with multiple sclerosis, cerebral vasculitis, neu-
rosarcoidosis, Sjogren’s syndrome, systemic lupus erythematosis, acute or chronic inflammatory polyradiculopathy,
Alzheimer's disease, neoplastic diseases of the nervous system including meningioma, lymphoma and malignant
meningitis, trauma or infectious diseases of the nervous system such as tuberculosis, spinal cord injury or brain
injury such as post-infarction (stroke).

Use of a compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate thereof
for the manufacture of a medicament for the treatment of patients with neurosarcoidosis.

Use of a compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate thereof
for the manufacture of a medicament for the treatment of patients with ophthalmic inflammation.

Use of a compound as claimed in any one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate thereof
for the manufacture of a medicament for the treatment of patients with allergic conjunctivitis.

A pharmaceutical composition comprising a compound of formula (I) as claimed in any one of claims 1to 17, ora
pharmaceutically acceptable salt or solvate thereof, in admixture with one or more pharmaceutically acceptable
diluents or carriers.

A phamaceutical composition according to claim 37 in the form of eye drops for topical administration.

A compound of formula (Il)

(X)5

Iz

CF,
OH

HN_ ,
)

wherein R1, X and n are as defined in claim 1.
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40. A compound of formula (IV)

(X)7 2
O

X
O
(V)

wherein X and n are as defined in claim 1.

41. A compound of formula (VII)

1 '__,N
RUFG o 5 X,
N N =
0O N

(Vi)
wherein R1, X and n are as defined in claim 1.

42. A compound of formula (X)

H,C

Rd Ve
A

F G \,,/Qr“\@(x)n
O  NH,

(X)

wherein X and n are as defined in claim 1.
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43. A compound of formula (XI)

HO OH

AN
N N
F,C W/gx \O(X)n

O NH,
(XI)

wherein X and n are as defined in claim 1.
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