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Some 2-pyrazi none derivatives and their use as
i nhibitors of neutrophile elastase Field of the
WO pooen6i20n The present invention relates to  PCT/SE2008/051263
2- pyrazi none derivatives, processes for their
preparation, pharmaceutical conpositions containing
them and their use in therapy. Background of the
I nvention Elastases 85 pOSSIb| é%}e nost dest.ruyctive
SQEIR, Ay TR, S L RS (T 4819 Y Hegritteitors of
nQHqﬁQRQH%Fzﬂyaﬁﬁﬁﬁ%ctlve tlssue conmponents. The
uncontrol l ed proteolytic degradation by el astases has
been inplicated in a nunber of pathol ogica
Fiekhofcthe {nygtiotunan neut rophi| el astase (hNE), a nenber

Thgf)rfgé_lkﬂgﬁéﬂ% {%ﬁg&t@ 22@%%@{]@ (le\{wg{lve%‘#ﬂlo@e%sgs{fg% ﬁql%ﬁ??%ﬁatlon

phdrimacaigighlrcopipiobisiond contning olpdmn hisd thek useircthsitapat i on of
NE exceeds 5 mMand its total cellular anobunt has been
estimated to be up to 3 pg. Upon activation, NE is
Baé bhfldotisl g3skef romthe granules into the
racefrurar space with sone portion renai ni ng bound
Elastasen;elmd: paxstbly theInastrdestrentiveaney(Sem tKabhadygthaeing alhe ability to
2002,. Eur. . _Pharnacol. 451, 1-10). The in .
degtir et ymlﬁ?onaﬁeigvea 1S3 GO EHE s roteolyt
de%mlaﬂ %&Ie%ta@és HaQb8é:Ditn AHcHRA S 2 ARMBEH [FRHRNAUAE ¥b:REEShs.
y neutiophils, whereas the main target for
Huaen mgetednhyll chastase fE¥Iak e niambsir 96 thierehymappsin amrfgmhleroé serine

profaniis B3P RE ARy R L e & R b s o s it Gang

newdophils the@bnédntri@dsdn MI@E akidetis ¥ niM ade ok aslel @llﬂﬁs hm@hﬂlt has been
extracel lular matrix and key Elasna proteins (Se

estiaaipebigtbear taP pg. Ypon actpiation NI lmmdﬂval@éﬁasedzﬂ?sqm ﬂle grgyules into
the pe?ctr?ceegﬁlﬁag @ﬁacﬁ v&g]%hdsg)fwg 3{2}?&0 %nﬁ%‘&éﬁ‘gﬁ@d%% aSénea membrane

elns s typ &
(Sekaawubat etfal. ROOREIr] hPhamﬁankl A, 1-ed)c The ﬁﬂabalylasdfallulalrl

of TG e O etk ol i ool phsievose b
ne&@ﬁﬂ@ %vh%‘?e%%‘ tﬂe”m&lﬂrt&}gétcfo% é‘;&&cgl'hﬁ%aéé‘stés@ G MQétHlQ(J angff 36’1(1

thel1 al damage ley, R
Scl(ElreIt 1968ar X MedlSZE 118984 155_I)31)~IE is umque 'as compared to other proteases

(for example, proteinase 3) in that it has the ability to degrade almost all extracellular

matrix and key plasma proteins (See Kawabat et al., 2002, Eur. J. Pharmacol. 451, 1-10). It
degrades a wide range of extracellular matrix proteins such as elastin, Type 3 and type 4
collagens, laminin, fibronectin, cytokines, etc. (Ohbayashi, H., 2002, Expert Opin.
Investig. Drugs, 11, 965-980). NE is a major common mediator of many pathological
changes seen in chronic lung disease including epithelial damage (Stockley, R.A. 1994,

Am. J. Resp. Crit. Care Med. 150, 109-113).

The destructive role of NE was solidified almost 40 years ago when Laurell and Eriksson
reported an association of chronic airflow obstruction and emphysema with deficiency of
serum o ;-antitrypsin (Laurell and Eriksson, 1963, Scand. J. Clin. Invest. 15, 132-140).
Subsequently it was determined that a;-antitrypsin is the most important endogenous

inhibitor of human NE. The imbalance between human NE and endogenous antiprotease is
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The destructive role of NE was solidified al nost 40
years ago when Laurell and Eri ksson reported an
w@z®onereri on of chronic airflow obstructi on anelCT/SE2008/051263
enphysenma with deficiency of serumai-antitrypsin
(Laurell and Eriksson, 1963,, Scand. J . din. Invest.
15, 132-140). Subsequently it was determ ned that
ai-antitrypsin is the nost inportant endogenous
bell gaRJ (%19156 &Ice&l'ﬂmﬁhn% glﬁ %Itfs %H\ﬁ%%nﬁﬁé@@ aé\lf‘major
an ogenous antlprote se1s I eve O cause excess
pathogeait ot in q:lmdmm phgthuctives pulemnudyi difeaks((WOPIS). d@e eteeasivahuman

j or pat hogen c factor n chroni structiyve
NEgi?}PWB ADFQMGFS %u%twm eﬁ*ﬂ%aﬁé%g’s@? PR ARSI g gormal
pulthdRh QBB RAtesIRHOWE bl Ve fﬁ’lre%ﬂsib?e éﬂﬂ AGLh e Iteﬂkied%ory airspaces,

part “i n destroying the normal pul no ary struct
as Jooh huwed itbymplinescinar Bwee &idpliscreadcan geutmﬂhllwecruiﬁment into the lungs

respiratory airs ace as .seen i nl
whighdb gsspeiaief| WilidpBEEsd; H‘P%ﬁal%ﬁi?s&?ﬁlfcl B FD 5@ AP groteinase
inhtti®rldeRG S QECén% $2C @YHEA WM. 1ifckin95 23536 R0) YRGviduals with
el ast ase %urocfe enp yserra In al-pr Ot el hase
higherhictxls of thd@&¥H-ai proteasd mbibjiCavanplax ét badhchoah@Bhy ldvale fluid show
. 75 273-280). Individuals with higher |evels
SlgPalﬁC%lﬁéf = lmslrf&?@a%%@ lpph fusrctions copgredoitipse with lower levels

(B%éé@rgf@%l 4 AURGE 67! %gld @?%ﬁl‘laﬁf&hfdf%ﬁ&ta NE via the trachea

erate dec |ne Inlun ctions conpare
in tatsagesoaildrty haswerrhhgy ebtstrc(pﬁdtasuyaklatmt dwaing aZﬁ@Cphase and

emﬁp%%l Ak ogad}gg%dlﬂrﬁ%}ﬁlggg%g attl e@ﬁ% %ﬁ‘gﬁ Resp Crit. Care

Med§ UIBB Q@ELftOO?OS-’LHMi RbvicQRoWH itk %e%ﬁie%hﬁf@@f%uﬁﬁgna emphysema
enphysemat ous changes duri ng chroni c phase (Karaki et

an(bpulmogmzlaemmrhage ca%glrby NF im hanggiers civeble inhitd@d by pre-treatment

Wil AERRE 5 Sy EB LR bbb A6 B hE0E emuscc

by NE in harrsters can be inhibited by pre-treatnent
With inhibitors of NE ( Fuhle et al., 1999, Inflamm
NewgephilagedagipantgrwayNelemoghon aist BueH qbéwctmnrqm}e airways are

ma Ip%@mgg(i% 8ge%gg)f 119(9ﬁ& %dg‘ %%%b%m% &frf;l)ﬁ@)éf‘on?flﬁs. NE

eatures o Ing C
1mp§a'11ka magdis p@ddcttdn; adinghs anchs dbseructidn d)ﬂthaama}mlblilﬁhs reported to
oducti on, to mucus olhstructiQ

mcgﬁaﬁ §XPTR§1?%O€I€%JSF FeSPAr3Lary; UGB g5 M 8%&&@%?*‘6@6\# &
g@d& 2008 SR ?t%n?nf@&ﬂ BidIePE, 4NN Bt GinistBribh $ NE to
oynow, 2002 J . Respir. Cell " Biol, 26, 447-452).
guider plgsproddmsmxmnsiat: iepithedifl ddtge vgthim @ npigss pir @dtrceESuzuki et

al.,ﬁé&%,ggti[n\.fé%gi r1t tgrle l\qlaga 95% \?ﬂ46§1 I14n 1 l%oFlgpth%lflm(e)re I@]fi reduces the
ciliary beat frequency of human respiratory epithelium in vitro (Smallman et al., 1984,
Thorax, 39, 663-667) which is consistent with the reduced mucociliary clearance that is
seen in COPD patients (Currie et al., 1984, Thorax, 42, 126-130). The instillation of NE
into the airways leads to mucus gland hyperplasia in hamsters (Lucey et al., 1985, Am.
Resp. Crit. Care Med., 132, 362-366). A role for NE is also implicated in mucus
hypersecretion in asthma. In an allergen sensitised guinea pig acute asthma model an

inhibitor of NE prevented goblet cell degranulation and mucus hypersecretion (Nadel et al.,

1999, Eur. Resp. J., 13, 190-196).
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al., 1996, Am J . Resp. Crit. Care Med., 153,
1405-141 1). Furthernore NE reduces the ciliary beat

w0 e@gency of human respiratory epitheliumin RET/BER008/051263
(Smal Il man et al., 1984, Thorax, 39, 663-667) which is
consistent with the reduced qmucociliary clearance that
is seen in COPD patients (Currie et al., 1984, Thor ax,
42, 126-130). The instillation of NE into the airways

NE RS BT é)?dé/ja PYPABL Bt Bl a@ﬁ{og%@g%@&eg
NE: @l proi@iasdNmhitstod b&aple iy 1Ir161&t1§%d ih @erﬁi.lh’c‘df%aﬁ&l{wﬁv&ﬁ@hﬁhd;r@m

in asthma. In an allergen sensitised guinea pl% acute
fibpsishwhichsearlaten wWithihe phineal ppraggetess évfélﬁfteewlg@@ (@ amarquchi et al.,

19&33%9% ?.tJ'. EQ 1%%}'3“5“1@&%8%@@%1 %f\E?'ﬂ H@g@ha tﬁb%sm, a NE
inhithewreduoedblaymscindhduced ptilnenpat filrgein (éBao@kmfet znullaﬁfhaﬁtry J. Resp.
fibrosis. NE: ai_. protenase inhibitor

Cri. &ﬁr%]é{geéd 156, 2087 dﬁ:urt‘glg{m(érﬁtlgveﬁlgqqorﬁ E}PYFD W tﬁat NE deficient
midd € AisBmt WBIESMEQR rn?d&%@ ul‘PAo?ﬁrayt oGk Fﬁh&ﬁ{orT etal., 2001, Chest,
man et al., 1998,

ararreters I n these patle ouc .
12(El3lSS -3REs Plasina NE 1gvel 2@s Byl to barelavated immitienid ethogfrogressed to

ARG B Pa e B6F RbED SFbrSt SUpTie aR o8 egp, (Donnelly
et al 99995, Alh. M Res. RegPCaeNIdd., AL @28\@4133) ERant @(Qea%ééand NE

Furthernore invest i gat ors have shown that NE deficient
complexcdawigh prigirgtcasstare mcmaeftﬂmdurn% ¢anderceeh (Maraemdrsg et al., 1939,

EulbiR%gRTgl %é%@‘“@?q{ecgnt st ed; l}age B Vgﬁ]él\e}g[t)dl 1219?h1 358 tﬁ? ggomoter

regidiCo MEONEQREE rel Rs RIS WiTR lirgadah &g dbb@opxﬁmr(mng@cmfet al., 2002,
NE in early ARDS dlsease pat hogenesis. (Donnelly et

Cligj CancgoBes., &MH I12QRes. Crit. Care Med., 151,
428-1433). The anti proteases and NE conpl exed with
antiprotease are increased in |ung cancer area

Ac(tviurghiapay sseused bakndotd: 8% cperimeRres pninhbls is 2ss061283d6ﬁ9’) elevated

ecent_ studies have own that poly rph
levglﬁ Kawghadh cbl 1?59 MEM gk REsiy ity el G {]%M%@H%) Acute
lung YA RG G ca@%ﬁﬁﬂ@@&ch@ﬁ‘ﬂﬂe%’&h&f 1§o @iysaccg%’ 1ngul:@has been
ncer Res. 120. "Acute 8 I'njury caused
shdwyn eritoamthe NEmcgixppe i prenttwlalvanianbidvegd Buidsdodi mtseghificantly

| evel.s of ta, e 119 :
RATICEVE MR UL Y . T AL
al., 110Dk arBR ENJ. cgug@g -1099). NE abtd ﬁl@pﬁﬁ{ inhgtir@ft t®Nindhe neutrophil-
Ti popol ysacchar ide in mce has been
induced increase of pulmonary microvascular permeability observed in a model of acute
lung injury caused by tumour necrosis factor & (TNFe:) and phorbol myristate acetate
(PMA) in isolated perfused rabbit lungs (Miyazaki et al., 1998, Am. J. Respir. Crit. Care

Med., 157, 89-94).

A role for NE has also been suggested in monocrotoline-induced pulmonary vascular wall
thickening and cardiac hypertrophy (Molteni et al., 1989, Biochemical Pharmacol. 38,
2411-2419). Serine elastase inhibitor reverses the monocrotaline-induced pulmonary
hypertension and remodelling in rat pulmonary arteries (Cowan et al., 2000, Nature
Medicine, 6, 698-702). Recent studies have shown that serine elastase, that is, NE or

vascular elastase are important in cigarette smoke-induced muscularisation of small
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shown to elevate the NE activity in bronchoal veol ar
| avage fluid which is significantly inhibited by a NE

WO pdiwoé2or (Fujie et al., 1999, Eur. J . Phar ne€CDBE2008/051263
374, 117-125; Yasui, et al., 1995 Eur. Resp. J., 8,
1293-1299). NE also plays aryinportant role in the
neut rophi I i nduced i ncrease of pul nonary m crovascul ar
perneability observed in a nodel of acute lung injury

s fact T

PN et MO os MR ek B 200k Ao T b ARy GasMed. 166,
954-a6Mi t | ungs (leazakl et al., 1998, Am J . Respir.

Crit. Care Med., 157, 89-94). A role for NE has al so

been suggested i n nonocrotoline-induced pul nonary

\, [
NE(;%%}fSttﬂelﬁé'y r\eﬁ’t% gekﬁérﬁgeglgdl'&%rleg% és‘r‘éhﬁ%gfc%nﬂ?ﬁ?mﬁﬁmﬁ et al 2000
Brdin R44c@)ch, 88%,i5e00) isgtcas@erdpehiufipn bmgriswey Geshinhet al., 1998 Ann,

nonqgr ot al | -' du ed pul mpnary hyperten
THBISCEL enl SOSSS RuL et DYRELYSAT PR S ol 1007,
Eulzqolﬁhysmt Y3 skeoi70). FRim#, NB 963/‘6178(13%}lasﬁﬁ%@é"&%\lﬁﬁblﬁitﬁﬁncreased

have ‘'shown that serine el astase i's
abapgsietmalrin e fpsmmaateryahavdl ﬁ‘tﬁ@?&earfpr eramply &mrehn’s discase and ulcerative
colfctmw\%le n% i %puﬁﬁégagf gé S%WQI% 1?{ l?ln'%l ltﬂ%ﬁ%ﬁ%raxr% bejn assumed
to lﬁelﬁpd)lﬁfed ﬁif tht patGagesneb df thel®btoi @ adhr@BQAdeNmit al s1mokey

i n experinental cerebral ischem c danmage

Rh@sﬁatﬁla&runé &0- Ahe devetypmenpphsailapasiagdpead ardeigs 1r|515u®o§
SRR RQFEBIE U8 L0400 UL ot i, 20.

ischema in rat heart (Tiefenbacher et aI , 1997, Eur.

J Phy 433, 563- Human. NE |.evel s in S
Thuyg, éu@ﬁlgﬁﬁlﬁéaﬂwws PP @%98 rsuCthESRENS Prgieases HaFasBeen

1m151[bfa{e%rﬂir§tv9f1é(ty %@Yiﬁianghﬁg@ﬁ(ﬁ%aséso‘fh@ HATIR a8t eﬁo?@ﬁbu? S1)r18h5ibi‘[0r of

di sease and Ul cerative [1t1rs (Adeyem et a
hurGad NEZA6 o -2806ypk8il Th imbalamctdictwan iNEnaha¢6E ahdantipe@nase is
assunmed to be |nvolve? in the pathogenesis

bel],ep(g HeS1%T HSSI0t AR SXEsSs O Jgﬂ]@?% MNE 1epulipg in %ggtrolkﬁléﬁ,ﬁﬁq dgstruction.
Thd Bltoteasé anBptoteadd1Gal ¥ eh ety &@éc‘r@d@@d"a\}aﬂ%iﬁgﬁof

hritis in mce is suppressed by a NE 1 nhibit
oL édﬂatkypmt @thet thadugh 111&91531‘[1@811))} onidantd sovhnslcigaidhis snidke 372 s a

Thu human NE i s one of the nost destructive
resglépf gACHf Hrabyielo %ma ‘P?a%l?f%é@ﬁ SPIvY fevalp-Sduman NEas pery

im}?fca’[eﬁﬁh M%&BMO@ bSEASEBatiol ¥t o AR BPEisERECIRAAY Pulmonary

nhi bitor o
emphysema, pulmonary fibrosis, adult respiratory distress syndrome (ARDS), ischemia

reperfusion injury, rheumatoid arthritis and pulmonary hypertension.

We now disclose a group of compounds that are potent inhibitors of human NE and also

have advantageous pharmacokinetic and physical properties.

Brief Description of the Drawings
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human NE is ai-antitrypsin. The inbal ance between

human NE and antiprotease is believed to give rise to
wa@rooenekss of human NE resulting in uncontrol | BAI/SEX8%/€51263

destruction. The protease/ antiprotease bal ance may be

upset by a decreased availabjlity of ai-antitrypsin

ei ther through inactivation by oxidants such as

cigarette snoke, or as a result of genetic inability

to produce sufficient serumlevels. Human NE has been
Flgium)l iscatXeday povidee d{ffr@éﬁﬁﬂ dlﬁ]gr@m aa[d ebath@heafl)-d H-pyrazol-5-

er of diseases suc nmonary enphy

yl]éumﬁf@ﬁhﬁ@Xfﬁ“bﬁo@ﬁlﬂuora@lethtyl)pE@wi]r%ﬂﬁlwdmmfﬂé&i carboxamide

Fo ?% drome (ARDS), ischem a reperfusion injury,
amat oid arthritis and pul nonary hypertension. W

Figh, A1:80L 988y @k QM OforCORRONNIS 1 1Ly @R SRRV N pyrazol-s-

I nhibitors human NE and al so have advant ageous
yll{Phme gz Bloix n et i3e( tafhabrpmy iy bahenyt|ehédiliyelsopyBizies 2-carboxamide
Description of the Drawi ngsFigure 1 is an X-ray powder
O@WBfractlon d|agran1of

- ano henvil H pyrazo
Figfq 2 BN AP ET M b AR sy b5
yl]lshﬁﬁgﬂhS?pyfo%Mﬂ[% ri @B A ﬁﬁen%[m-ﬂihyﬁk(q:i%e&n?e 2-3ar®Bxamide
X-ray powder di fractlon |agran1o
Foa [} - ( 4- cyanophenyl)-lkbpyrazo

.yl]-5-net hyl - rifl oroneth | ) phen
Flgi%l%/& BoByt: é%i Pfé” gﬁ%@mﬁlaéramg%f 8- (4rf1yygﬁ<$réleeyyh> éHaWrazol -5-

yl] -é'—l{n?t)ﬁ%/gg \é‘%g %O%hé ‘?cscr&in]g_ﬁll\p/sPﬁ&l@/ﬁ[%Q-fdlhydropyrazmeQ-carboxamlde

Foirh D; 5- et hyl - 3- oxo-4-[3- (trifl uoronethyl)phenyl ]-3, 4-d
|hydropyra2|ne 2-carboxam de FormC, Figure 4 is an
Figra 2is apowder paivder deénttom dagrgmaroelfl -(4-cyanophenyl)-1H-pyrazol-5-

-[1 - (4-cyanophenyl
yl]%— %é/héﬂ)%gn“-@-@% &fo?lsth%laﬁwhof & ﬁé}nﬁ‘{wﬁ%&mqﬁa@oaa@de
liyﬁdropyra2|ne 2-carboxam de Form D; Figure 5 is an
ray powder diffraction d|agran1of
6-[1-(4-cyanophenyl) -1 H pyrazol -
Dig¢ldsuie-orelidbvedioax 0- 4- [ 3- (trifIuoronethyl)phenyl]-3,4-d

I hydr opyr azi ne- 2- car boxam de Form E.
In accordance with the present invention, there is therefore provided a compound selected

from:
6-[1-(4-cyanophenyl)-1H-pyrazol-5-yl]-5-methyl-3-oxo0-4-[3-(trifluoromethyl)phenyl]-3,4-
dihydropyrazine-2-carboxamide;
6-[1-(4-chlorophenyl)-1H-pyrazol-5-yl]-5-methyl-3-ox0-4-[ 3-(trifluoromethyl)phenyl]-
3,4-dihydropyrazine-2-carboxamide;
6-[1-(5-chloropyridin-2-yl)-1H-pyrazol-5-yl]-5-methyl-3-ox0-4-[3-
(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide;
6-[1-(4-cyanophenyl)-3-methyl-1H-pyrazol-5-yl]-5-methyl-3-ox0-4-[3-
(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide;
4-(3-cyanophenyl)-6-[1-(4-cyanophenyl)-1H-pyrazol-5-yl]-N-cyclopropyl-5-methyl-3-
oxo-3,4-dihydropyrazine-2-carboxamide; and
6-(1-(4-cyanophenyl)-4,4-dimethyl-4,5-dihydro-1H-imidazol-2-yl)-5-methyl-3-ox0-4-(3-
(trifluoromethyl)phenyl)-3,4-dihydropyrazine-2-carboxamide;
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Di scl osure of the Invention In accordance with the

present invention, there is therefore provided a
w@rvpoendt sel ected from PCT/SE2008/051263

6-[1-(4-cyanophenyl)-I| H pyrazol -5-yl ]-5-net hyl - 3- oxo- 4

-[3-(trifluoronethyl)phenyl]s 3, 4-

di hydr opyr azi ne- 2- carboxam de; 6-[ 1-(4-chl orophenyl) -

1H pyrazol - 5-yl ]

or S A O Seiatie s b ez ow  prenyld -

6-[1-(5- chloropyrldln 2-yl)-1Hpyrazol -5-yl]-5-nethyl -
3- -4-] 3- ,
In %%?h%%@ﬁ FPpREis P:(3-E-corraplierpyd Banmecor-Sod anghyl-3-

oxcml ‘[:[9 _(‘[(ﬂf‘{ué){/oanl’l]e(;[%%l%phena/l] -3,4- d1hﬁdrop?7razm§c/-r2aczaéb(zxam)}(lie] 5- et hy
or¢pmﬂmmoammﬁﬂya%mpmbmadt6wstﬁyl)phenyl]

- 3, 4-di hydr opyr azi ne- 2- car boxam de;

4- (3-cyanophenyl ) -6-[1| - (4-cyanophenyl) -1 H pyrazol - 5-yl
In (lnel\%n%b‘alnﬁa{totmf o g&%dﬂ% 3 4%R)r§phenyl) 1H-pyrazol-5-yl]-5-methyl-3-

hydr opyr azi ne- 2 carboxanl e;
omﬁ4ﬂB{ﬁﬁhwyamﬁhﬂgﬂ¢hyH4zudmydwphwknmﬁEammeMndeIFLlnlda

zaol - 2-yl)-5-net hyl - 3- axQ- 4- (.3-

Or?P?W??%%&%%%%ﬂ§ﬁéﬁwgﬁaf8@§?'-dihydropyrazine-2-carboxa
m de; or a pharmaceutically acceptable salt of any one
thereof. In one enbodi nent, the conpound is

In gne dmijadlirggreinidp :qempoqnd iziﬁ{:hl r(azblorgpyyidin-8-=yei Hyptyrgol-5-yl]-5-
“A- -
e bl (g P T BT by S er B

or 4 plfrateuticallyonecpabledilRtcoft he conpound is
6-[1-(4-chl orophenyl)-IH pyrazol -5-yl]-5-net hyl - 3-
0X0-4-[3-(trifluoronethyl)phenyl]-3, 4-di hydropyrazi ne-

In %hce?ﬁﬂ%?ﬁf{{ﬁtdtﬁe c8h 1@1“1@"6%@9(2 %h;hr?@h'e%{ E‘-%-gﬁ%ﬁbi 18-p§Rb1-5-y1]-5-

one e

mefhy]-B-dxp-4[H- thlﬁpg!tbméthy-l)jbhglﬂ}al}u]; H-dilyydagpirabng R {cafboxamide;
nmet hyl - 3- oxo- -(trifluorqnethyl)phenyl]-3, 4-di hydro

Or%QQ%E?ﬁ%HQX@%?ﬁEQEWFé@>I@F g phar maceutical | y
acceptabl e salt thereof. In one enbodi nent, the
compound i s

In @ dmbfodlirograntbp kempdyndls HeBrryhndHepyl)-67dH(4 Bygndphsayl)-1H-
pyrazol-5-yl]-N-cyclopropyl-5-methyl-3-oxo0-3,4-dihydropyrazine-2-carboxamide;

or a pharmaceutically acceptable salt thereof.

In one embodiment, the compound is 6-(1-(4-cyanophenyl)-4,4-dimethyl-4,5-dihydro-1H-
imidazol-2-yl)-5-methyl-3-ox0-4-(3-(trifluoromethyl)phenyl)-3,4-dihydropyrazine-2-
carboxamide;

or a pharmaceutically acceptable salt thereof.

Compound names were generated using the software ACD Labs version 6.00.

Corresponding molecular structures are shown in the Examples section.

The present invention further provides a process for the preparation of a compound as

listed above or a pharmaceutically acceptable salt thereof.
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met hyl - 3- oxo-4-[3-(trifluoromet hyl)phenyl] -3, 4-di hydro
pyrazi ne- 2- car boxam de; or a pharnaceutically
waewepsrabl e salt thereof. In one enbodi nent, tPEI/SE2008/051263
compound i s
4- (3-cyanophenyl ) - 6-[ | - (4- cyanophenyl ) - | Hoyr azol -
5-yl']-N-cycl opropyl - 5- net hyl - 3- oxo- 3, 4- di hydr opyr azi ne
- 2-carboxam de; or a pharnaceutically acceptable salt
thereof. In one enbodi nent, the conpound is
6- (1 - (4-cyanophenyl ) -4, 4-di net hyl - 4, 5-di hydr o-| H m daz
Spaific processes for the preparation of each compound as listed above are disclosed

.25 5-net hyl -3 4-(3-(trifl t hyl ) phenyl) -3, 4
Wltﬁaﬁy%EF‘%‘%E%%‘?%@“.?M@&%S@W;%Q cgtgnogﬁﬁh%rpﬁ%éen r%&mpect of

theHr &R AP RioRal t thereof. Conmpound names were generated
sing the software ACD Labs version 6.00.
Cbrrespondlng nol ecul ar structures are shown in the
ctlon sent_invention .
Th?)P%CgF St?f ‘6%8%@@% o] g e{tﬁeé CBP]é’beé?% 6%1%1{’% ar&%ﬂﬁ‘é{ﬂﬁlathe
11te@a‘1uﬂelo$hﬁ§ RERMRQS ustn PRRIWIEE dtlLFe§| KPedGE pRaREELI S alct

t her eof . Speci fi c processes for he preparation of each
prewﬁp@m plcesigin kes/tsém‘tllag)w@rlalsw@ ﬁ@@lpsﬁﬁe@ﬂm i Fxanides section of

the rs)rgsrq%‘[ s?%m%?at%olnoa% such %rO{:Q ? S@ a%%g ti%% Pes?nt‘?'Hvenl‘IlHn

orm-an as
necessary starting naterlals are elther conner0|ally
avai |l abl e, are known in the literature or may
Cerpia paip@rrdinesigax Foiev e cshinguel dntexsprdiates @ﬂﬁraa@@g%@@ect of the
invbRbod he preparation of certain key starting materials
are disclosed within the Exanpl es section of the
present specification and such processes form an

ect of t esent._ invention. Certain inte di at es
It Vﬁlﬁﬁveﬁap%%q ebYéEeSﬁ skilpdiin fherast haldn AACRIOEGS T %@Ewgﬁem
inveSRECLer@fn ﬁlﬁaldnaygx%bsoamh A hyﬂrlokylkzﬁ RS SoLAL &Qy Qé’ed to be
those skilled in The art that in the processes of

qtﬂcw&y(prpmmtg gonps efluaj the rapetational thyraoumsvuscim lated above
hydr ox or am no. group ..heed.to be
mal SN P BRBUEC I HRTS Terr BF SRR IPGHAL Tt moR! protecting
grogp@ipounds as |isted above may involve, at an
appropriate stage, the addition and/or renoval of one
or nore protecting

The protection and deprotection of functional groups is described in 'Protective Groups in
Organic Chemistry', edited by J.W.F. McOmie, Plenum Press (1973) and 'Protective
Groups in Organic Synthesis', 3™ edition, T.W. Greene and P.G.M. Wuts, Wiley-
Interscience (1999).

The compounds as listed above may be converted to a pharmaceutically acceptable salt
thereof, preferably an acid addition salt such as a hydrochloride, hydrobromide, sulphate,
phosphate, acetate, fumarate, maleate, tartrate, lactate, citrate, pyruvate, succinate, oxalate,

methanesulphonate or p-toluenesulphonate.

It will be understood that where such isomeric forms exist, the invention encompasses the

use of all geometric and optical isomers (including atropisomers) of the compounds as
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groups. The protection and deprotection of functional

groups is described in 'Protective Goups in Organic
weh@aeRry' , edited by J.WF. MOre, Plenum PPEBSE2008/051263

(1973) and 'Protective Goups in Oganic Synthesis',

3rd edition, T.W Geene angP.GM Wits, WIey-

I nterscience (1999). The conpounds as |isted above nay

be converted to a pharnaceutically acceptable salt
i B B T o et b PR o form an
aspactaifalieprefannivahton. mal eate, tartrate, |actate,

citrate, pyruvate, succinate, oxal ate,

met hanesul phonate or />tol uenesul phonate. It wll be

under stood that where such isoneric forns exist, the
Poliymoepttisro narebe drpadaessd ahtheabdity b apirtigdensimpasind alcrystallise in
.optical isomers . (including atropjsomers) of the
diflegimb SRS nl@§1f}r<>§%1%ﬁ \%ﬁ%& elaaﬁ%mmgﬁlw&e thsar @b formpns Palygnorphs

of Qéw%@yﬁb%lﬁ%é ar%%ﬂerﬁl'cé[lf Ec%ﬁtigl N &%aiﬁlng%é %ﬁ%ﬁ@m@‘%%&h to one
0 € present i nventfon. Pol ynorphi §mcan be

andthéi@ eicaahi fhyabuttdifcidiBithdif dryShl @o@idicAtidhd] Rhich AP/ one or
to crystallise in different crystal nodifications

mowhphystcahprioperacnsucl) as dessganen it mettalg fontrbill density, stability,

Pol ynor phs of a gi.ven substance are chemically .
ﬂoWd’é%/Rqﬂé%f etFn‘L%B?‘F%éP Fherﬁé’eflﬁéat%%%’feéﬁﬁn%&ﬂ _aéagqﬂac gerapound, the
terl‘?irg gé(p ﬂlofﬂﬂ”,t ‘k?:?ys\?\ﬁ ?%%dfﬂé’a’tioﬁu t“ctg}sfafl BN ! éelfinﬁﬁ%aﬁﬁ%tion” and

cat’l ohs, can af'fect one of physi ca
“(cpfsaplgiel) IFefm’s ieho 86 uldssodbdiid Snohpheus. Mel ting point,
bul k density, stability, flow properties, etc. As used
in the specification with reference to a specific

o SRR, ROVKIDR s LRy o1

H H H [1] C r ¥ M 1
cydiBhdnlyDatH Bhraz 08l y 1] (Lhkaty Ak LdxBe)-[FAfiThod iR iHtyPpRény1]-3,4-
under Stood as synonynous. |In one enbodi nent, Phe

dihy dnoppitazima-2pcapbixches dadasignated | HormeA amdicHaracadrisot bphaving an X-ray
6-[1-(4-. . : o

PO‘E%%@%W (XTRP hyatigspsampriing pepficmgksal ] 3.9[gd 17,8 °26 and
f.l.uo vl ] - : -

Wh%‘%#y%?%%%??z@a%g% élléeraglgéglrhs%% C& ngir%drlleg ®d Form A and
characterised by having an X-ray powder diffraction

(XPRD) pattern conprising specific peaks at 8.0, 15.9
In znwthet Zm@odigent) thvhiaw e trongeidd doRRDy stalline mmdifscatrem o (16-¢ 4-(4-

cyalfll%){)l?egnygzjl}%rp?gzglt-%-gIHLS-methy1-3-0x0-4-[3-(triﬂuoromethyl)phenyl]-3,4-
dihydropyrazine-2-carboxamide designated Form A and characterised by having an X-ray
powder diffraction (XPRD) pattern comprising specific peaks at 7.4, 8.0, 10.7, 15.9, 16.2,
17.6,17.8,21.6,22.8 and 24.9 °20 and wherein said XPRD pattern is measured using
CuK,, radiation.

In another embodiment, the invention provides a crystalline modification of 6-[1-(4-
cyanophenyl)-1H-pyrazol-5-yl]-5-methyl-3-oxo-4-[3-(trifluoromethyl)phenyl]-3,4-
dihydropyrazine-2-carboxamide designated Form A and characterised by having an X-ray
powder diffraction (XPRD) pattern substantially the same as that shown in Figure 1 and

wherein said XPRD pattern is measured using CuK,, radiation.
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I n anot her enbodi ment, the invention provides a
crystalline nodification of 6-[I-(4-
w@eyanophenyl ) - | H pyrazol - 5-yl ] - 5- met hyl - 3- oxo- B€T/SEX008/051263
fl uor omet hyl ) phenyl ] - 3, 4-
di hydr opyr azi ne- 2- car boxam dg desi gnated Form A and
characterised by having an X-ray powder diffraction
(XPRD) pattern conprising specific peaks at 7.4, 8.0,
10.7, 15.9, 16.2, 17.6, 17.8, 21.6, 22.8 and 24.9
2Qand wherein said XPRD pattern i s measured using
CuKO, radi ati on. I n another enbodi ment, the invention
In gogher gebodingnis st,l@ealnwm@mm@wﬂ@%aa@wﬁlhaﬁ nguljficatign of 6-[1-(4-

cyaﬁ't%ﬁlg gﬁeﬂy&saaﬁiéﬁ-& a§ eﬂlyl %chxo fseftnﬁuoromeﬁlyl)phénylfg !

d1h9ﬂﬂ%}59fa9ﬁ¥f2a€drﬂ(%(a&1@@ﬁ&9§f@f@d%rﬁ@ b S FREM PhANAg an X-ray
characteri sed by having an X-ray powder diffraction

powdiPRYrapadit patterscspréaig slekifictpeakssari®.0a$8.2had 24AGRA. i n
Figure 1 and wherein said XPRD pattern is neasured
usi ng CuKo, radiation I n anot her enbodi nent, the

In %wF eerr]t(tlﬂl 0diRle t eelsnvgntf:ornypsrgx%ldlesl 4 ceryg{D ﬁl1|nfe In%o%t ﬁcaﬂor? fof 6-[1-(4-

cydnt R %rralzbl' :slyz[]aszmerh'éd Bldxoot-RtthithordnetR phéndA (3,61
fluoronethy ) phenyl’]

dlh&dﬂwgmmyﬁaszarb@eaﬁnécaddsmmd@rm& aghctedtdEsedbBhanog an X-ray
characterised by having an X-ray powder diffraction
pmﬁ%@trtdéﬁfwcfemﬁegrf PR fhceilsdskls At 28103 et Sahd 73, 18.0,
18§4H¥8%? %’ r enbodi nent, the invention provides
a crystalline nn ification of 6- [1-(4-
cyanophenyl)-lkkpyrazol 5-yl]-5-nmethyl - 3-ox0-4-[3-(tri
fl uor onmet hyl ) phenyl ] - 3, 4-
hlukﬁymﬁm@ymazmhemzm@aﬂbmx&ﬂﬁd@s@eswghmtadﬂﬁbmﬁDBOQﬁdl(4-

ey IR RS SBee e pea anaomeltyhPhensilis 4
d1h% ?%I‘a%l?le% %§0)Q1m1&e/8d%s egn%létd%on%% gnc%}gr%fler%edq% h!u;lng an X-ray

er e I ment I nventi on provi

povedarsi fditabiigiep e iub@ahuﬂry it sﬁné hs thdt shown in Figure 2.
cyanophen@ﬁg | H pyrazol -5-yl]-5-methyl -3-o0x0-4-[3-(tri
fl uoronet hyl) phenyl | - 3, 4-

di hydr opyr.azi ne- 2- carboxanmni. desi ghat ed
In o el Bt B GG TRVt S ae P g el By 1
|
ey b, S R0 LBl L1526, A M oS HRUAL ey 1S
d1h§7d1y)§§rladzinle¥ﬁecaﬂ’b@daimd:adescgma&ﬁ Fornl G f#t characterised by having an X-ray

anophenyl ) -1 H pyrazol - 5-y| ] - 5- net hyl - 3- ox0-4-[ 3-(tri
pow q@&@@%@%@t@ﬁe%ﬁgn@g&peéfl ic peaks at 7y6 20.1 and 22. 9[026(

In another embodiment, the invention provides a crystalline modification of 6-[1-(4-
cyanophenyl)-1H-pyrazol-5-yl]-5-methyl-3-oxo-4-[3-(trifluoromethyl)phenyl]-3,4-
dihydropyrazine-2-carboxamide designated Form C and characterised by having an X-ray
powder diffraction pattern comprising specific peaks at 7.6, 8.6, 10.7, 12.1, 16.6, 17.1,
20.1, 20.2, 22.7 and 22.9 °26.

In another embodiment, the invention provides a crystalline modification of 6-[1-(4-

cyanophenyl)-1H-pyrazol-5-yl]-5-methyl-3-oxo-4-[3-(trifluoromethyl)phenyl]-3,4-
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di hydr opyr azi ne- 2- car boxam de desi gnated Form C and
characterised by having an X-ray powder diffraction
w@aaween7conpri si ng specific peaks at 7.6, 20.BCHSER008/051263
22.9 2Q In another enbodi nent, the invention provides
a crystalline nodification ofy 6-[I-(4-
cyanophenyl ) -| H pyrazol -5-yl ] -5-net hyl - 3-oxo0-4-[3-(tri
f 1 uor onet hyl ) phenyl ] -3, 4-
di hydr opyr azi ne- 2- car boxam de desi gnated Form C and
dihgtdpaeizeeiseabdyantiay dagrardfomayC palearacthriséd Be hindng an X-ray
pattern conprising specific peaks at 7.6, 8.6, 10.7,
powéerﬁlffr@stw paftern subsignyallyjihe samogs thagh@wpan §igues 34 n
anot her enbodi nent, the invention provides a
crystalline modi fication of 6- [1-(4-
In M&?@ﬁ%ﬂ&ﬁﬂemk 'fh@ﬁﬁ‘if@t?tﬁ)'n ﬁoéﬁh&ts PeryRhME 1@ Quidn bBe {1(4-
|'uor onet hyl ) phenyl | - 3, 4- di hydr opyr azi ne- 2- car boxam de
cyaﬂleph@llyat- BitpForotr By Hridmethyt-d etxerd4-Bedriiyorbanthyd)phenyk-3,4y
pomder dlffractlon pattern substantlally the sanme as
dihy ropyriegr-sasopiaglidedesignpied diosmH Andprssiarisad by hmeng an X-ray

poxlg(ril%%lt% szilgtrllorp pa&‘yelrrg gosmp?rls(fr{g ssptegllfJ icp gksm%c}l lﬁ%t hd" 8%f°26

cyanophenyl ) -1 H pyrazol -5-yl ] -5-net hyl - 3-oxo0-4-[3-(tri
fl uoronet hyl) phenyl ] -3, 4-
In gtiokhyed cobydiarnh ehQmentboxaavides deysighiat e dHosatmDoabrd1-(4-

oSt AT el P e G
dlhggroﬁy%%%nﬁiﬂ%az&%o g‘ﬁ{i | %é‘gFé?‘lq{ H‘iﬂf?)ﬁqg ]:f FI%( Jz:ll{ll\(a%@ér & b9 B%hg Gt X-ray

powd@riemheny ?atieHI &ﬂﬁ?is@ﬂlg Srevifilcpealtedt Ty, 18.60xp3 4rd B-1813, 21 4,
f 1 uor onet hyl ) phenyl

22.8i Wy brdpyanalZdan®-28. car boxani de desi gnated Form D and
characteri sed by having an X-ray powder diffraction
pattern conprising specific peaks at 7.4, 10.6, 17.3,

In Jr%tl‘?e'ﬁ erhBod; %i]' e 1n%gntﬁ7é1 p%g’Vlgles gé’xgaﬂ’iﬂg nﬁfhﬂcaﬁ& of B-[1-(4-

anot ner e ment I nvent | provi
cy&bpfﬁdm@l)l-lﬂl? -3 lyqai-hl@ﬂlyDB dxol4-F3: G’frlﬂuoromethyl)phenyl] 3,4-
cyanophen ; | H pyrazol - IJ 5- met hyl - 3- oxo- LB (tr|
dlhydl‘lg)@y@ﬁ@pﬁyq:a)rb@@nydq d@lgp!ated orm D and characterised by having an X-ray

hy razi car de desi ted .Form D, and
poxtet Bl RBYo gt B AENAR: S bR R F s on
pattern substantially the same as that shown in Figure
4. 1n anot her enbodi ment, the invention provides a
In axfoytsdr ahllbbdi]lﬁleﬁm dhd ln&aitldhl’pro‘ﬁd&-e[ ¢ry§tdHine modification of 6-[1 (4-
cyanophenyl ) -1 H pyr azol ]-5- nethﬁl-s 0X0-4-[3-(tr
cyanppleanghek yljagwegyl]]i-glemyl- -0x0-4-[3-(trifluoromethyl)phenyl]-3, 4-

dihydropyrazine-2-carboxamide designated Form E and characterised by having an X-ray

powder diffraction pattern comprising specific peaks at 7.4, 10.1 and 19.0 °26.

In another embodiment, the invention provides a crystalline modification of 6-[1-(4-
cyanophenyl)-1H-pyrazol-5-yl]-5-methyl-3-oxo-4-[3-(trifluoromethyl)phenyl]-3,4-
dihydropyrazine-2-carboxamide designated Form E and characterised by having an X-ray
powder diffraction pattern comprising specific peaks at 6.9, 7.4, 10.1, 14.7, 15.0, 15.7,
16.4,19.0, 19.3 and 22.5 °26.
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di hydr opyr azi ne- 2- car boxam de desi gnated Form E and
characterised by having an X-ray powder diffraction
w@aaween7conpri si ng specific peaks at 7.4, 10.HBCHSER008/051263
19.0 2Q In another enbodi ment, the invention provides
a crystalline nodification of] 6-[I-(4-
cyanophenyl ) -| H pyrazol -5-yl ] -5-net hyl - 3-oxo0-4-[3-(tri
f 1 uor onet hyl ) phenyl ] -3, 4-
di hydr opyr azi ne- 2- car boxam de desi gnated Form E and
In avdticdein®bdisetlt, iye nawitivg provided aytypolae modifidatias bf 6401-(4-
pattern conprising specific peaks at 6.9, 7.4, 10.1
cyamplﬁnymsl.f@pymgolﬁ-Yh]eﬁm,ethy!ﬂ&mfb[%(taﬂaorgmeélymhwl]-i4-

dlhgatg}g?rgilrz11]]%-:?2831%%%?3%11%1@%{1%%#a§ﬁ%g)%lcﬁj%ﬁ{ &%ira%?e%isgd by having an X-ray
powIERRRABHN Padelh AOSRARAIYIY kdmeadBhHowd-iR¥Bafe 53- (tri

f I uor onet hyl ) phenyl ] -3, 4-

di hydr opyr azi ne- 2- car boxanm de desi gnated Form E and

characteri sed b¥ havi ng. an X- raé powder diffraction )
It vyl ibeamdersigond thah thearlaive Heensiies ohrcakp it as Kol PPyyde ¢ {frastion

B R P A A Lo
typB@Mdd V&iNg 8ChO itkirithehOude&oqhat@d Altdn@Mtic®in thB XFERENRL&:s included
under test and on the type and setting of the
heremstre toneuch exisad]lustativh atd tleenot nitemisd to bsuded fothabsXBRD
traces included herein are to such extent illustrative
corgP1S8i%e not i ntended to be used for absol ute
conparisons. The crystalline nodifications or Forns of
the invention are preferably substantially pure,
ThéEgBiaNBhe tohdthi fi@@iohs 61 F&rhRldf kieini@diohiagaprie@natdy skt tamifly pure,
the conmpound 6-[1-(4-
meaning dpah eaphl Orydtaiiny madidicatben/dr] EGmndithy torgpassad -64[1F3- (t r i
f 1 uor onet hyl e 1- 3. 4- .
Cy PRI Do P HaE 5 ey Bt deorhE (ribuometnpntimibid
. Ly . / % 5%
i S T B S i g Lol REE 0% ERP s it 5o
preifdrablyidise thadt 396 prefeysdiyalehs then Mty weight MpafitiésQ i¥kudddg other
t he conpound. Thus, in one enbodi nent, the invention
cryplebinic decsliGcasiohs emlmarinaldf yhopemepopng.st al | i ne nodi fi cati on
of
6-[1-(4-cyanophenyl)-I| H pyrazol -5-yl ]-5-net hyl - 3- oxo- 4

Thgd, & bodiment, the inventi ides a substantially tallj

(t g, sohodi 1Y Bhenyl |- B4~ dF Aydr opyr ayine- 22 car boxa

motiftteticests @hat{4dymopimenil)alid-pehasias-yHri-sethybg-dxavi-f3g an
X-ray powder diffraction (XPRD) pattern conprising

(trifpereitetheyl)phenyl]-3.4-dihydropyrazine-2-carboxamide designated Form A and

characterised by having an X-ray powder diffraction (XPRD) pattern comprising specific

peaks at 8.0, 15.9 and 17.8 °26 and wherein said XPRD pattern is measured using CuK,

radiation.

In another embodiment, the invention provides a substantially pure crystalline modification
of 6-[1-(4-cyanophenyl)-1H-pyrazol-5-yl]-5-methyl-3-ox0-4-[ 3-(trifluoromethyl)phenyl]-
3,4-dihydropyrazine-2-carboxamide designated Form A and characterised by having an X-

ray powder diffraction (XPRD) pattern comprising specific peaks at 7.4, 8.0, 10.7, 15.9,
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peaks at 8.0, 15.9 and 17.8 2Qand wherein said XPRD
pattern is nmeasured using CuKO, radiation. In another
wepiodénent, the invention provides a substantPEl/E52008/051263
pure crystalline nodification of
6-[I-(4-cyanophenyl) - I H pyrazol - 5-yl ] - 5- net hyl - 3- oxo- 4
-[3-(trifluoronethyl)phenyl]-
3, 4-di hydr opyr azi ne- 2- car boxani de desi gnated Form A
and characterised by having an Xray powder diffraction
16.L XPRR) 173t &t 22.8 anp 24 .9i°0Q ash edifeircsaid ARR Dapatiéridis nBealured using
10.7, 15.9,16.2, 17.6, 17.8, 21.6, 22.8 and 24.9 2Qand
Cultheadigtionsai d XPRD pattern i s neasured using
CuKO, radi ati on. In another enbodi ment, the invention
provi des a substantially pure crystal | | ne nodification
In &other emb0d1ment the invention provides a substantlall pure crystallme modification
6-[| - (4- cyanophenyl ) -1 H pyrazol -5-yl ] grre hyl - 3- oxo-4
of 6] B(4- tyanbphm'lyﬁﬁﬁﬁ-lpyfa)zph@yﬂl-ﬂ -methyl-3-0x0-4-[ 3-(trifluoromethyl)phenyl]-
3,.4-di hydr.opyr azi ne- 2- car boxam de desi gnated Form A |
3. 4oty oy e s r%@wxw@%\?ﬁlﬁgat% Foamag angvaaiacierisgd Richavang an X-

rayl('P)SPur ed]%‘:’s1 etlctne 5&%(& ¢ S;r:n%lu ﬁg%?erersﬁlwaesassttha% ghovbr? }é\anlgure 1

andlﬁh&ﬁm@d{@pXPRQ' @Hhﬁ’ﬂs measured using CuKr radiation.
6-[1-(4-Cyanophenyl)-I H pyrazol - - met hyl - 3- oxo- 4
-[3-(trifluoronethyl) phenyl ]-
4- di hydr op razi ne 2 r hboxam de For

3,
6-[} éﬂﬂ(}yawlﬁpyl 'ﬂHOEDG@ éﬁ IBC‘[EIYI % -@X0- 4 [3 (tr1ffuoromethyl)phenyl]
I I
4%{?&@@%% % : F%%F@E% FX%VA ks rRprBab ¥y pto8tRa e 61 (4-
cydﬂlbﬁh@lrygpm-@ﬁaﬁ@l 2yha-hew3MB AR ol B[ Lt Ah@dbhica8HpREnyl]-3,4-
recrystallised fromN, N-di net hyl acetam de or nethyl
dlhyémpbmzylle%@anb@caatldeab@mstﬁbsetd@r 6@ rp@lliscddram N, Nglimethyl

ac ag%lgg 2)? 8@{ }spfbé%aéea}[lalléel( %e W etre)ﬁbfg%t S eSS ttalurallel({ ds a
crygﬂa[lfne %Bdeﬂh?%g%gegﬁag%ﬁ)O‘VDbeé@Fﬁ? %5 _ﬂ&tteﬁﬁfﬁ@@ b -ray powder

calorinetry t hat

difeyaiaphenyrlehrehist Dﬁfeﬁtérﬂiai Scaythihg RalEihiyly(BSC) @hdhwd Baf4-[1-(4-
fl uoronet hyl ) phenyl ] - 3, 4-
cyagioplyay bphH-ayiaael- 52yHa5r bﬂ@ﬂﬂahﬁd@O%Eﬁmﬂu@roalemy@hhmll -3.Ag

dlhﬁgrlglpglé%nte!&-carng%%elae 190rmnR| 1% Llﬂggh mel%ng 8(9% WRH an onset OP melting at

276°¢ had 4pCAhARPTCRYE) T\ HDYAGHAEYIRT U ByreolBLIY.5 st O5-Gxo-4-

[3-(t3flabrohfethydxphemt Y K diineinyyradne 2 daivpsiafly Fazinre rs&ro@ar b
oxam de Form A i s nonhygroscopi c, showi ng a wate

hygrpscaRris, gowinga vajgr sppieke 0f £ 0. 2806 ek i $We rﬂ@ﬁwedhutnyld(tya@H) at
558k 25 OC.

6-[1-(4-Cyanophenyl)-1H-pyrazol-5-yl]-5-methyl-3-oxo0-4-[3-(trifluoromethyl)phenyl]-
3,4-dihydropyrazine-2-carboxamide Form B is formed when the compound is slurried in
water at ambient conditions. Form B is a high melting solid with an onset of melting at
264 °C and a peak at 267 °C. It may then recrystallise to Form A and subsequently melt
again with an onset at about 270 °C. 6-[1-(4-Cyanophenyl)-1H-pyrazol-5-yl]-5-methyl-3-
ox0-4-[3-(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide Form B is non-
hygroscopic, showing a water uptake of < 0.2 wt% at 0 to 80% RH at 25 °C.
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6-[1-(4-Cyanophenyl) -1 H pyrazol -5-yl ]-5-net hyl - 3- oxo- 4
-[3-(trifluoronethyl)phenyl]-

wW@2eh9e2ydr opyr azi ne- 2- car boxam de Form B i s fRCTEER008/051263
when the compound is slurried in water at anbient
conditions. FormB is a highsmelting solid with an
onset of nelting at 264 0C and a peak at 267 0C. It
may then recrystallise to Form A and subsequently nelt
again with an onset at about 270 OC
6 [I-(4 Cyanophenyl ) -| H pyrazol - 5- yI] 5- net hyl - 3-

4-[ 3- (trlfluoronethyl)pheny dlhydropyra2|ne-
6- [ir(ﬂ:é]y@@%&wﬂér Fopyti®lissylird ringtgy @é oritd 3 (§#bwr@fgetayl)phenyl]

3408 Ghpp A o Bmmanfie i b Br ST SonBPuyt i smapttised

or I‘écﬁrs{aﬁls@& b MemARB DY hbRAEDBH] tons. A melting point for Form C has not
i hydr opyr azi ne- 2-carboxam de Form C1's forned

beantubrertybéd sioonpmurictaiisg ¢ tipstfaind medFem Aecalysit ab0 PGed
from net hanol at anbient conditions. A nelting point
for Form C has not been observed since upon heating it

SRR BT e M
3,4= c[lﬁycfrB}?] yrhiHQD QARIRYMIdR RN I 1s formed When the compound i is slurried in

- di hydr opyr azi ne- 2- carboxam de Form D is forned
watgh elrlamlblentccorr{hlﬂmmj A sieBingmpoire dori Forwald drs adt baatplesstved since upon

condltlons |ng@ggint for Form D has not been

heabigg é amg! Oélinﬁéféo @BHHAI'] PR G ransforns into Form A

at about 210 OC

6- [ -(4-Cyanophenyl) -1 H pyrazol - 5-yl ] -5-net hyl - 3- oxo- 4
6- [i-[(@-dé/hﬁd)}fﬂeﬁﬂﬁ-qHﬁﬁﬁﬁi&lghﬁﬂ%l-ﬂlethyl -3-0x0-4-[3- |é‘[rlfluoromethyl)phenyl]

hydr opyr azi ne- 2- car boxam de Form f or med
3 4vmbyﬂromgammrgmarh§>xam1®lﬁmm]?e@ fprmed when the compound is slurried in

S B b S er o ST MR i, o

n
amg%kn éJé‘lgltfg)ggn% Bt (Ptfn 13011?t|_f|9r 6- I[1 éé(l) lcy@oyﬁny{]s) tpK§BIZE)1 5-yl]-5-methyl
3-0%00X[3~ @nﬂ&nbﬁa&thfyl)pm@me} knadhﬁy@lh@ajydzlln&:zéaﬁbktatﬂiﬂe YA s not
e- 2-car boxam de Form E has not been observed since
beagpbrcivedsinegupan hepdms ft dlepgormg intaroerm A abebathdd® °@20
0C. Wien any of
6-[1-(4-cyanophenyl)-I| H pyrazol -5-yl ]-5-net hyl - 3- oxo- 4

N ey BB R B P RS $ Y box

0ﬁﬁhﬂ©nﬁd@@@hﬁqﬂplE«ﬁEﬁhﬂ@&mﬁﬁ}2naﬂ&ﬁmnﬁhﬁ%hms&JDGTmamyMaLno
ot her thermal event is observed prior to either _

solystt dgsp govnyt @heygherenad eeanég 1Stqbé¢f§¢<gpﬂ@lt tosHBerguelingsr to solid state

e 1955484 LLRSE (RO¥Suinb Lt e procedures di sl osed

6- [I-(4 cyanophenyl ) -1 H pyrazol - 5-yl ] - 5- net hyl -
Using the procedures disclosed herein, 6-[1-(4-cyanophenyl)-1H-pyrazol-5-yl]-5-methyl-3-
ox0-4-[3-(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide Form A can be

reproducibly manufactured following small, intermediate or large scale synthesis.

6-[1-(4-Cyanophenyl)-1H-pyrazol-5-yl]-5-methyl-3-oxo0-4-[3-(trifluoromethyl)phenyl]-

3,4-dihydropyrazine-2-carboxamide Form A has excellent and highly advantageous solid-
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0X0-4-[3-(trifluoronethyl)phenyl]-3,4-di hydropyrazi ne-
2- car boxam de Form A can be reproduci bly manufactured
w0 o00vowi2ny smal |, internediate or | arge scal e PCT/SE2008/051263
synt hesi s.
6-[I-(4-Cyanophenyl) - I H pyragol - 5-yl ] - 5- net hyl - 3- oxo- 4
-[3-(trifluoronethyl)phenyl]-
3, 4-di hydr opyr azi ne- 2- car boxanm de Form A has excel | ent
and hi ghly advant ageous solidstate properties. It is
stafipgdpeytisr Js$ Righiyneystaitine, mpghggaspipic, add ds thermidigrseld yelow 260
stabl e bel ow 260 0C, showi ng neither solvent |oss nor
°Cgghgwinernenthetrsol veat losy o anyotlisy thesmakgvenigrior)tp msheng.
aspect, the present invention provides
6-[1-(4-cyanophenyl)-I H pyrazol -5-yl]-5-
In SRLAYéct %h@isl%sé’m L&e(lh&h fnlol'&ﬁfeg (m fmlc,\/%lﬁgiﬁxﬁﬂl) ¥H4pﬂitﬂ?ﬁ'@[ﬂ] 5-
pyr azi ne- 2- car boxam de further asp
methyé3prxesk - (trlﬂumnmedwl)}phﬂwl]d&,é cbhﬂitem&%nef-@-rcatﬂ@&amﬂe Form A.
preparation of 6-[I-(4-
cyanophenyl)-lkbpyrazol 5-y|]-5-nethy|-3-oxo-4-[3-(tri

Faz darvoxa
cya%ﬁl%tyl)t lt}h@yfaﬁé(leﬁtyl]oﬁniéﬂﬁv BARs- @[@(tﬁﬂﬁ@r%nfeﬂfyl)bh&lyl] 3,4-
preparation” of
dihgdiopyfadineyacrrpdranydg Forak py Thzo in dreydsped.- the irhvghti @ oowidds a

PrO—F%S-S(f_?rr‘th PIRBREHEE RY P pidrsyanorBem il Hyryraselp al-prancshyd zbr gxo-4-
[3- é@%@%&ﬁ%)@é%ﬁ?h le(ﬂ)}?@%Zlﬁ&%‘-%& log%tgl?i gm% hat involves

cry8faRshiedn GSB&GEtallisiifon v N, NinRHEY hét@snide Mh QaEHST afs@éct the
the preparation of

inventidn fravidysamprolaessyibl) the prqparagizo lof 6-[y4(#-cyanophenyl)-1H-pyrazol-5-yl]-

e R A Ay g TR n'e%gg’ar?ox%m%%om
A thENR cﬁ%s élﬁ&m% of ‘?&: s%&lﬁ‘éa't bt Bl Hlef gﬁb"fiﬁ ¢ tong

I so- but yl ket one. he C npoun ds as |st above and

their pharnaceutlcally acceptabl e salts have activity
Th@SorRtRn AP IddGBb S andhdapHatfibdeaticals abRPHbRLQRShAE activity as

serine proteases such as proteinase 3 and pancreatic
phaémagmél@@lsan@art@ybé s morlylatomw%mﬂn@ntqt@mﬁ Sucle psiproiedease 3 and

ancrea‘u ?ﬁ taglee a{nef e “91 Y ?{r]neafnl nCeI f%o h1pe1£1sqgs t Yok, me{flere?ore be

P propﬁy X1 (% Y I an di' Sedses™ A con%V 1'ons
benEligiat iNAe uosisncasord prsplgdaﬂb@ﬁllﬁﬂaﬂﬁdlatdi? idfseases and conditions.

phar maceutically acceptable salts can be used in the

treatment of diseases of the respiratory tract such as

t .

Th@p(ﬁ{l};(g&laé é’sqlrsfoyr(]%ﬁéxﬁﬁeﬁld%eint é[ﬁmﬂl Cﬁéeﬁﬁ%’a?lyng&b&g ee)r(%tgtrtsl, (%121 ‘t%r[f@ed in the
trez&mnmfscheselam wd e, rec{nm@pm dnactaﬁhc]@ hnchstidicting: disqied of thangirways

| D-i pduced t-i nduced ast.hnm, .both
mcwr& A %&C@H@g é? ?tlé\%l@rgéﬁdnt&f% Xirdnsie PR rpise-indyged, drug-
indQLREin FRHBESpHin Ald NBXIHIRRIEHSRANRLYBAE&Y asthma, both

intermittent and persistent and of all severities, and other causes of airway hyper-

Ina hﬁ Qo Ol’rsg)teay{&p 1CS 1¥t 111 n’t10n I%r(a/édei.g Droseases .F%r the preHaraU(én of 6-[1-(4-

responsiveness; chronic obstructive pulmonary disease (COPD); bronchitis, including
infectious and eosinophilic bronchitis; emphysema; bronchiectasis; cystic fibrosis;
sarcoidosis; farmer’s lung and related diseases; hypersensitivity pneumonitis; lung fibrosis,
including cryptogenic fibrosing alveolitis, idiopathic interstitial pneumonias, fibrosis

complicating anti-neoplastic therapy and chronic infection, including tuberculosis and
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chronic obstructive pul nonary di sease (COPD);

bronchitis, including infectious and eosinophilic
whe@nobi2ri s; enphysenm; bronchiectasis; cysti cPCT/SE2008/051263

fibrosis; sarcoidosis; farner's lung and rel ated

di seases; hypersensitivity pnpeunonitis; lung fibrosis,

i ncludi ng cryptogenic fibrosing alveolitis, idiopathic

interstitial pneunonias, fibrosis conplicating

- F | i r OALC i ' . ..

wsr AR i ! BLBMOnEOn AR ot Mn 3 Hlantation: vascultc
and thrgaboticndi@ctdro nBthe tnrg¥asadituan) andpulliongry hypertension; antitussive

transpl antation; vasculitic and thronmbotic di sorders
aCt’cYFtY_ﬂWgu‘iﬂH& JOUESBLAEPHS Cotelt B5ENCHSAN D e ang g secretory
corfiidns b$ ﬁ{eva?r_v@dﬁfg T aflati¥ird g’%ﬁic%&ﬁ% At R3h TR Mon RS rhifii Ot fding

cough associated withinfla tory and secretory
rhigigm dictlicomsniofa, tahe vasonwayrsrhinatig peiztinie el scapoalgiicrgic diisitis

. d chronic rhinjtis including rhinitis .nedicanmentqgsa,
ine oo Bublin st onlin Bres mssabfyriorts et S GHERR hiding he
corBmbf tldCaddinfictib® db&! Ilégijlﬂlﬂ)r? RimykibByviRR! M@BdnAah@tonavirus
“fever); nasal polyposis; acute viral infection
(in¢lpding iR ) tene adenorvos-col d, and i nfection due to
respiratory syncytial virus, influenza, coronavirus
(i ncludi ng SARS) and adenovirus. The conpounds as

Thé éshRAinabaMBtednBotd@idrthfhgHarasRuticatialaboeprbrapkadinalso be used
~ salts can also be used in the treatnent of diseases of
in the Healgwa! plotirRasesi dRn@andioimy fichde SrthUdsiaatos e With eF
incl oA e TS S il okl AR p PR O SRl ek
cordysitdl hsp dyspteiay caraicalaand lhimbixaspos@dindydrndtlow,baakdnd mwk pain;
back .and neck pain; rheumatoid arthrifis and Still's .
rhepngioid %Ethrétégraélﬁgé‘élti %eaéﬁo%ﬁwf%%wﬁpwﬁfgm@gom fsuBFlHgine
a HOSoRG 1RROPDY il hi3ritRS Rab@d FuRfikRhl LhditrefRaskh Ve
rthritis and undi fferenti ated spondart hropat hy;
sposdptliropathy;hseptid arthaii aot loger inféaioniroltadeiriopathies and bone
. art hopat hi and bone, di.s [S. such tubercul osi s
disfHETaRRhS Boer i, Seaeh ek Chaitir A Boheh S sesiriR deute and
chrBhid cefMiQRhduced Yyaloddtisl iRAUGIRAE ubiO Mt éadcilGyvsPhdgpHAfAdPosition
~gout,” cal ci um pyrophosphat e deposition di sease, and
diseasb cindreplepun ppatite wlatedndemn dorsal mdrsyapvianialaympetpe Beheet’s

ok TP 80 BEIEF RS8R AR A SRR

Syndrone 'S an

sclaoli@hndeysiamiic Sutaik @fitierhatpdis, @ixet RenmdcaseBssudidiseshe, and
connective tissue disease, and undifferentiated

undiffpiistiated eonricedyrelisare disgse: inflamawieay BRYPHISH dtchidiag
derhﬁ%n'ﬁd(jsﬂgs and polymyositis; polymalgia rheumatica; juvenile arthritis including
idiopathic inflammatory arthritides of whatever joint distribution and associated
syndromes, and rheumatic fever and its systemic complications; vasculitides including
giant cell arteritis, Takayasu’s arteritis, Churg-Strauss syndrome, polyarteritis nodosa,
microscopic polyarteritis, and vasculitides associated with viral infection, hypersensitivity
reactions, cryoglobulins, and paraproteins; low back pain; Familial Mediterranean fever,
Muckle-Wells syndrome, and Familial Hibernian Fever, Kikuchi disease; drug-induced

arthalgias, tendonititides, and myopathies.



10

15

20

25

30

dermat onyositits and pol ynyositis; polynmalgia
rheumatica; juvenile arthritis including idiopathic

WO pdovaenat ory arthritides of whatever joint PCT/SE2008/051263
di stribution and associ ated syndrones, and rheumatic
fever and its system c conpljgqations; vasculitides
including giant cell arteritis, Takayasu's arteritis,
Chur g- Strauss syndrone, polyarteritis nodosa,

: Lo nal U it .
Th%&w&;&?ﬁw% aﬁ?{% aﬁl’rd' tﬁ%}tg%haﬁﬂgceﬁﬁga‘ﬁ?ta&&e:pﬁﬁﬁe BRSO a"f’stoe& used

I nfectl rsensitiv eact | ons,
in the yoghehubf pasn amhebnpactap it mepodtlting bamkisquddsheletal disorders due
Fam|jal Mediterranean, feyer, Mick|e-Vells syndrone

to igpy HeRFFanIe.1sppds Wiwn eredjeqase: Rrthitidas (tay ¢ theumatoid
aﬂlq{tﬁgoét%@aﬁ‘ﬁﬁﬁs,agohgﬁﬂp %Zﬁﬁ arﬁl%’;%?{;)t),e(gﬁérggﬁt di@Bfe (such as

nmyopat hi es. The ¢ nds as above and their
intghentabed elisci degércyatance perairems adibslacpmt alegachgion ddné n

t he .treat men f pajin _and. connect.ive tissue .
remdR BN GRTHECE P BURER o s e SRIRETPE) n jury
pollEndBNAMRI G od SRAT fnfx ddroHAElve Fisfie ARRSRY, Pohd164rBRSpathics or
for exanple rheumatoid arthritis, osteoarthritis,
pergpsigntadiseasy §sugh agpetadoptitinly) , ot her j oi nt di sease
(such as intervertebral disc degeneration or
t enpor omandi bul ar j oi nt degeneration), bone

Thé estmystRhlld £0istid$8aseandshpasmasLeaNy espablcRageiansilso be used
di sease or _ ogsteonecrosis), polychondritits,

in the et Aedisaspseed skrivel b3 ReOTIEHSARPIGIiYBIaEES, contact dermatitis
. . i X
o AP 30 R OO Al RERE Bt oo e

phdtbéirmaptis ko ehoticakthytitac daptasink gerpatifosmaticteh pianne, lichen
used in the treatnent of diseases of skin S#fh as
scleyagtsich afraphics, SyPIera SARFERGSYM, igA safepidgdiserid {ynus cpithematosus,

perﬁﬁﬂigﬁs, g%ﬁﬁ%&ﬁuépigms%ﬁﬁbosﬁ%ﬁi&ﬁh%eﬁ¥ﬁ§, vasculitides, toxic
hyper s and

nsitivity reactions; phyto-
cryfiivotasdeitanevis ¢asjnophibios, ahupetio adwtaratald-paicr baldedsstSveeet’s

t.f ] dich I l i I : :
ndfrBEn EEC et R BB C IR RS SO o dwgpiye and
non-HiTeEiver ]?kﬁlh_ﬁ:ﬁﬁfi@&ﬁﬁneoﬁgf KR Hdr s, RAMRABILEGHS skin cancer and other

ysis bullosa, urticaria, angi oedema

epi der m . | caria, an .
dy&pg@ng lastongtedsug-inshoiced élﬁwih@n@él,ldlngnﬁaﬂgéwg eruptions.
eosi nophilias, al opecia areata, nal e-pattern bal dness,
Sweet's syndrome, Weber-Christian syndronme, erythema
Thétdrhpduadas; lisedlabovd dnidsheibgtaimidehieeily \ieceprale salts can also be used

. non-infective; pannjiculitis;cutaneous |ynphonas, )

in the FepElcahefriscarssPLdhhaersughas Hepritigycorustiyigis) ingludng;
perglrnﬂgl' AR al‘ijérgﬁ rcgﬁﬁlﬁcﬂ.i\riﬁé; lﬁqﬁ{f gn(ehé?&cﬂﬁdé%rﬁ? H%lh@, R¥oroiditis;
autoimmune; degenerative or inflammatory disorders affecting the retina; ophthalmitis
including sympathetic ophthalmitis; sarcoidosis; infections including viral, fungal, and

bacterial.

The compounds as listed above and their pharmaceutically acceptable salts can also be used
in the treatment of diseases of the gastrointestinal tract such as glossitis, gingivitis,
periodontitis; oesophagitis, including reflux; eosinophilic gastro-enteritis, mastocytosis,

Crohn’s disease, colitis including ulcerative colitis, proctitis, pruritis ani; coeliac disease,
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The conpounds as |isted above and their
phar maceutically acceptable salts can also be used in
wae b@Ivsrat nent of di seases of the eye such as PCT/SE2008/051263
bl epharitis; conjunctivitis, including perennial and
vernal allergic conjunctivitj-s; iritis; anterior and
posterior uveitis; choroiditis; autoi mmune;
degenerative or inflammatory disorders affecting the
i Ryl PR e ek b e} BB Sh M Rclpred alloraieg which
maf hagadffccandnbacienitid gut The ceanplopmigaias, rhinstisedt cabane).
and their pharnaceutically acceptable salts can al so
be used in the treatnment of diseases of the

ThOEhFRA &3stdddbold ARlthGH nﬁécegii&ﬁ?ia%e?tab&i AN MntdlSy be used
periodontitis; oesophagitis, including reflux;
in tho sieatophi Off dsqasstafthecurdipiascslar ssnosychas iatherdSeletsiss affecting
hdisease coLihis angﬁdin ulcerative Eglituf, ) d aut
the sPRADE #1¢] PpPlYTRE FIEUHION: REEIPIdEs: GvOEyEils;, ifqnypiigry and auto-
immeNEtar&RFOPARIcs MRMNrdinY ﬂ\}\lzﬁm&iﬁf drcHi@r§dnadaic r@pdHusion injuries;
food-rel ated allergi es which may have effects renote
endocgightisheal geitisg g acstianpiclding igfeaiivee(for dxanipld sypbilitic);
czema) .. The ¢ ound | St bove. and. t hei ...
vas SRR e 1 P TR e P Sl P PO g
thréhiBodid, adieid d&h dishaseosaf andRenpiitaiony as caticke §3ifd.em
such as atherosclerosis, affecting the coronary and
peripheral circulation; pericarditis; nyocarditis ,
r
T e e DB Bl o ko be used
in ormeplogly esch &nd oloatraitmerns, of ¢amwioni dahsyrs miobhdagrdrbdtats, breast, lung,
i ncluding.infectiv for exapple syphilitic); . .
vagcleﬁ%q%aefgaow(ﬁ s @é?% .SEﬂmatCH‘gSkb‘} i brain Ratsamdipigngncics
afféécgigg $hd Bl YR REy RINCRRIdd @e "Perﬂlﬂaé_rﬁffa%%%ﬁ?hdlﬂ&!iﬂégdtﬂg systems,

vel n thronbosis and conpl i cat’ions” of varicose

sucheis i dgHing aompotihetgkass hingthotaa bolelirmidic pheyiention and treatment
har maceut i cal acceptable salts can al.so be used in
of B BB e AN bR FRAT G R B SR On B R S iR S s
i ncluding prostate, breast, |lung, ovarian, pancreatic,

bowel and col on, stomach, skin and brain tunors and
In prati¢waratheicempatifds @s lisied ahwere pahdicpharowcgutiselluaficerjable salts may

e 0 IS 1 PR g S s
pulpfodu8inhys@ndl brsreaitienéludhg BBloakitabhchith, Semskicads, chronic

tumpur recurrences, and paraneoplastic syndrones. In
obshet Y GRM Bonany Kiscassris SUHYs Pulenanpist legersrsi, asthme prglyding

reﬁ%@ﬁwé@ﬁﬁﬂe{, irﬁiﬁitls}/pﬁ)‘fﬁﬁgfi@&fcﬁlieﬁ?ép%ffum injury, rheumatoid arthritis,

osteoarthritis, systemic inflammatory response syndrome (SIRS), chronic wound, cancer,

atherosclerosis, peptic ulcers, Crohn’disease, ulcerative colitis and gastric mucosal injury.

More particularly, the compounds as listed above and their pharmaceutically acceptable salts
may be used in the treatment of chronic obstructive pulmonary disease (COPD), cystic

fibrosis, bronchiectasis, asthma and rhinitis.

Even more particularly, the compounds as listed above and their pharmaceutically acceptable

salts may be used in the treatment of chronic obstructive pulmonary disease (COPD).
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be used in the treatnent of adult respiratory distress
syndronme (ARDS), cystic fibrosis, pulnonary enphysema
whe@nobi2ri s i ncl udi ng chronic bronchitis, PCT/SE2008/051263
bronchi ectasi s, chronic obstructive pul nonary di sease
(COPD), pul monary hypertensign, asthna including
refractive asthma, rhinitis, psoriasis,
i schem a-reperfusion injury, rheunatoid arthritis,
osteoarthritis, systemc inflanmmatory response
syndrone (SIRS), chronic wound, cancer,
Evat merqgseli@iabi, she doapbinadsub tigtes abdukcahd thettipheasecutically acceptable
ulceratlwf ﬁ|ItIS and gastr c mucosal injury. Mre
salty mayiheiset fnythe rRameghpldiitis [1B9sKSi st ed above and their
pharmaceutically acceptable salts may be used in the
treatnment of chronic obstructive pul nonary di sease
Evémﬁ)parwéarl}c tHei dompeingds ab tistad hlixef@taaé itejr phatnmeeutaallly acceptable
rhinitis ticylarly, the conpounds as
“mFPEWJﬁ‘§E$ Egﬂﬁ”?ﬁﬁfgf #ﬁﬁf i cally acceptable
salts may be used in the treatnment of chronic
obstructive pul nonary di sease SCOPD) Even nore
Thwa thei predeat myenttqne)r@‘dd?ﬁommpca@ lap Ystedabayopea ah@rntah@mcally-
accep a{){ra p'tler?o r Y thﬁﬁ ﬁ‘% i oseléerglggéc'for r%erfgigd afteu%e in theTa y.
t he conpounds as i sted above and their
pharmaceutical ly acceptable salts may be used in the

br h

in ¢ [ Bk Pl e SR A AR sl S PG aRGER L g p-pyrazol-s-yi-

5 npé%@;nrrasfdm[94irifmaﬁ§ahﬁ§>§1ﬁn§1@l3t4 almar%@%a%e@ E@BRamide or a
hereof as herei nbefore defined f use in therapy. In

pmanmumnMemyaEpﬂabmsthwpméﬁﬁnmemnﬂenmyon provi des
6-[1-(4-cyanophenyl)-I H pyrazol -5-yl]-
5-met hyl - 3-oxo-4-[3-(trifluoromethyl)phenyl]-3,4-dihyd

i BRASPEGRE: B PRIPLLS B R PRSHRLARA g morcls1
5 Iﬁéﬂﬁ}ﬁlmbx@&{{@-‘(ﬁhﬂu&)ﬁﬁn@ﬁﬁ hyl']B\kﬁﬂhhy%p?ﬂaﬁl‘ﬁbfie@arboxamlde Form
- (4- cyanophenyl) pyrazo

Aibrusmhnyanoxo 4-[ 3- (trlfluoronethyl)phenyl]-3,4-d|hyd
ropyrazi ne- 2- carboxam de Form A for use in therapy. In
a further aspect, the present invention provides

In %ﬁ[r hte{1 Aﬁp%%t%@%?%@%@éh\(%nﬁb E(gﬁ%lﬁgtsﬂy(:éllcafh %R/l}efy% IEI }gﬁzrﬁzod -5-yl]-
5-ni YL RE1 18- 2+ GATuRENASTh {§pHeay M3 Bi- alﬁpdﬂég?rameizh@&wmlde Form B

for use in therapy.

In a further aspect, the present invention provides the use of a compound as listed above or
a pharmaceutically acceptable salt thereof or a Form thereof as hereinbefore defined in the

manufacture of a medicament for use in therapy.

In a further aspect, the present invention provides the use of a compound as listed above or
a pharmaceutically acceptable salt thereof or a Form thereof as hereinbefore defined in the
manufacture of a medicament for the treatment of human diseases or conditions in which

modulation of neutrophil elastase activity is beneficial.
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In a further aspect, the present invention provides

the use of a conpound as |isted above or a
webaemeiceut i cal |y acceptable salt thereof or aPED8P008/051263

t hereof as hereinbefore defined in the manufacture of

a medi canent for use in thergpy. In a further aspect,

the present invention provides the use of a conpound

as |isted above or a pharnaceutically acceptable salt

f. I, :

tn § PEFEErpL fe PR R EGh oA AR IR A B Sl tlia sbove or
aphMﬂﬁmmﬂwSHﬁS@ﬂpﬁbb&ahdkiﬂﬁ@Saanmhm&hfm@ﬂnﬁabﬁb&n&ﬁnmimihe

trophjil elastase activity is beneficial.ln a
ma’F\hf%?tHErija?sIB%@?am?fﬁ zorpqss e HeRPasil PH# BT Y dsatses

corRfitigh. conpound as |isted above or a pharmaceutically
acceptable salt thereof or a Formthereof as
her ei nbefore defined in the manufacture of a
djcament for use.in the tre nt of nfla
In GRUEEER IR Ergh oA £ (e ot “ThaR e o
pyﬂaﬁb’l@&lﬁ-@%@tﬁ?l\l&@§§ Athet r@tfnethyl)phenyl] 3.4- d1hydr0pyraz1ne-2-
cyanophenyl ) -1 Hpyrazo
carbomn}l %omplmﬂmgaw@ﬂmaqcspt@blmsﬂt theraorires h@;zbl)nbh@rwqiqfu@dm the

manuf‘acbtyl? a%p Ey mg IS%I% I'CuaS]rG li) éla q}eggn O arP r&IrI[lfaT? Ut I saelaéelylor

er eo her el nbef or &'

anmamufacture of a nedlcanent for use in the treatnent
of an inflammuatory di sease or condition. In a further
aspect, the present invention provides the use of

In Guejtpt EpEHPARGE i B ARG the s of 61 yanogeny))- -

pyragol iyl Spyethgi-Brexd-4- [éa(nrh)ﬂxmnmdmyl}plnmylﬂ} h&dﬁ@ﬁmpyhmmb
fined_in the_ nman f of medi canent for use in

car gfénil %E%Iﬁ%% as fpres H‘éﬁ%ﬁ&t%ﬁ At elaﬁdgqam%hfor use

mih@ﬂ@mﬁﬁﬁfQﬁﬁnﬂﬁﬁﬁﬁﬁkn§H%e@%%ﬁ%@&hﬁ&yent'on provi des

the use of 6-[1-(4-cyanophenyl)-I1Hpyrazol -
5-yl]-5-nmethyl - 3-0x0-4-[3-(trifluoronethyl)phenyl]-3,4

mn  rREER PR, R oMea iRl R S H oS debrl e Iraphagn Ty -
pytahé- i?l?@hﬁ@ﬂﬁ&l -9foxan- p3r({t1ﬂ1 r esgmqyl)ghesl%sm@[hy@wwkgzh&m

In a further aspect, I nvention provides
carbpwamide Form B as bagsombpradelinodtin theapawdacsureaf a medicament for use

in @h%ﬁﬁ}eﬁ%f‘ %%hh@%f%gh%& o?%laﬁdlﬁ ere"f or a Form

ereo ereln I ne

In a further aspect, the present invention provides the use of a compound as listed above or
a pharmaceutically acceptable salt thereof or a Form thereof as hereinbefore defined in the
manufacture of a medicament for use in treating adult respiratory distress syndrome
(ARDS), cystic fibrosis, pulmonary emphysema, bronchitis including chronic bronchitis,
bronchiectasis, chronic obstructive pulmonary disease (COPD), pulmonary hypertension,
asthma including refractive asthma, rhinitis, psoriasis, ischemia-reperfusion injury,
rheumatoid arthritis, osteoarthritis, systemic inflammatory response syndrome (SIRS),
chronic wound, cancer, atherosclerosis, peptic ulcers, Crohn’disease, ulcerative colitis and

gastric mucosal injury.
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manuf acture of a medi canent for use in treating adult

respiratory distress syndrone (ARDS), cystic fibrosis,
weeloaoerry enphysena, bronchitis includi ng chrPeii/8E2008/051263

bronchitis, bronchiectasis, chronic obstructive

pul nonary di sease (COPD), pujgmonary hypertension,

asthma including refractive asthma, rhinitis,

psoriasis, ischem a-reperfusion injury, rheunatoid

t: i pf

In ?g&!ﬁofn %é %tyﬁ%fp?&@ﬁt E{r%oﬁ 'pr(ﬁ\X%Jr?ﬁfgé %gud% c%m;%{n% ¥s listed above or
a phztrhﬁtbﬁﬁrchby asicptableaplt tleredfoen & omﬁlhekm)f aﬂhaelabef,ore defined in the

ul cerative colitis and gastrjc nucos ury.ln a
mapyfgifi o a?s‘B%‘gPam?Iﬁ 0158 é%ﬁ?atmﬁ\fémm% B Rm Ry gisgase
(c@ppf conpound as listed above or a pharnaceutlcally

acceptable salt thereof or a Formthereof as

her ei nbefore defined in the manufacture of a

dj, canent use .in treatin roni ructiyve
In AR ot ST ieamipt oy Gk Finat Sl sy anonfignyl)- 111
py@f&sﬁ?ﬂ 5'—1ﬁ¥tﬁ9ﬁ3%Roﬂtﬁvﬁm&ﬁ@thyﬁﬁhéﬁfyl] -3,4-dihydropyrazine-2-
cyanophenyl ) -1 Hpyrazo

carsomn}l %Omplﬁmm@t@ﬂ@llchspt@blmsam (hsraoies h«;zm)nbh@rwdqﬁr@dm the
manufa&%? (%paymg Igef'rﬁ for us]el?o%%%}nlgecihﬁ ea%lgsgaétrlr\fafﬁeﬁoﬁ Iy dsease
(Cmpmyfacture of a nedlcanent for use in treating

chroni c obstructive pul nonary di sease (COPD). In a

further aspect, the present invention provides the use

o et ot ﬁ%%?%@%@@*%b U s e

pyraghlkydli-Gpyicthyi- Bl-@x@-4 [éa(nrh)ﬂxmnmdmyl}plnmylﬂ} h&dﬁ@ﬁmpyhmmb

efined_in e medi canent for use in
carpexsupifie, g O@h% g?ﬁe 15?5‘1%&%%%4@%&%@%@5@} for use
in t!réhuﬁgchxfomerséﬁa% uhh&%rﬁafééa%@‘(cb@mm i on provides

he tse of 6-[I-(4-cyanophenyl)-I| Hpyrazol -

5 yl]-5- nethyl 3 0X0-4-[3-(trifluoronethyl)phenyl]-3,4

in e REROR B P et i SR Eor e et el CraRneiany T
pyrhﬁaai¥1w ﬁbﬂhg)ps%x@hspt(ﬁ@ﬂmdfsm@m DB Y- Fi -8 8o ply FaATR) 2-

In a turther aspect resent | nvention prOV|des a

CarbmdeOmBlas b@r@dlbaﬁm defgreddn fivanamdeaieicodlainyedicament for use
in t?%a?lggr fronic ()So%{ru?t Vlg% ?n%na?? dggis% I(BB% re defined for

In a further aspect, the present invention provides a compound as listed above or a
pharmaceutically acceptable salt thereof as hereinbefore defined for the treatment of
human diseases or conditions in which modulation of neutrophil elastase activity is

beneficial.

In a further aspect, the present invention provides a compound as listed above or a
pharmaceutically acceptable salt thereof as hereinbefore defined for the treatment of an

inflammatory disease or condition.

In a further aspect, the present invention provides 6-[1-(4-cyanophenyl)-1H-pyrazol-5-yl]-
5-methyl-3-oxo0-4-[3-(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide or a
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human di seases or conditions in which nodul ati on of
neutrophil elastase activity is beneficial. In a

wo eoovler7aspect, the present invention provi deBCEHSE2008/051263
conmpound as |isted above or a pharnmaceutically
acceptabl e salt thereof as hgreinbefore defined for
the treatnent of an inflammatory di sease or condition.
In a further aspect, the present invention provides

P e TS B e S v s sy o o
inflaopytazidiea@- @aohdixiani de or apharnaceutlcally

acceptabl e salt thereof as hereinbefore defined for

the treatnment of an inflammtory di sease or condition.

In el ﬁlrﬁ"leif &%‘b%&efhe%%%@ﬁttmvéﬂﬁ%n ?(ﬁ%@é@% lanl%hé’ﬁheﬁfil‘}“ﬁ'fﬁﬁysrazol -5-yl]-

- (4-cyanophenyl) razol
-n5%thualt%W&Q-[erfhwfﬁne(thylpﬁﬂeuyiﬂ {3[\46ﬂ1hy411)f>pi’“@nlylbi2—®,rlde>@nhdﬂf orm

A s R R M O

or condition. In a further aspect, the present
i nvention provides
In gfyrthey mspgg,ta‘flpg piesayl ventop pravidss-65Lly(4rcyanophenyl)-1H-pyrazol-5-yl]-

5 n‘?etﬁrel f gxo § [g)&%ffl o[fome(tfnt/}ghlﬁﬁ}?l:[n%%Ehtﬂy%r)é)ggi%g%lle%%?agéox% gedForm B

car B as

as mémnadref dyﬁnb@ eoritheatd®oht @fanamldnvhh NGy ot GRIass.
or condition. In a further aspect, the present
I nvention provides a conpound as Iisted above or a

In zﬁ%@ﬁ%@?&' ﬁl@ | ssﬁ’tqg%%t(t)@ﬁ ﬁosﬁ{l’é eat oﬁﬂé ]a@ﬁséeq above or a

of e def I ne
pharsmpdutiablby g/ccdpmble asls theysod ao hec(nb&DE) defmﬁé ttorahé trbatoehnsef adult

ul nonary enphyse ronchitis i.ncluding chronic
resBRRHITIGSS S rrﬁ%%ﬁéélcgsﬂ RGP UBeRATY) empgiésema bronchitis
mCHHlllr{gDé]ﬁ‘&}ic BioreRsis, rbfdRctasRY EHFBH@ ro%stm’d?@fE %}ﬁﬁ’l?drﬁﬂl discase

ast hima 1 ncl'uding refractive asthma, rhini .
(CQRBY), ipabienary Byvetension epénfaistloding méfmojiye pstbupshiiids, psoriasis,

. rthriti . osteoarthriti.sg, tem c i.nfl ammt or
iscaufarRisian BRG S el STt Safed; tnnammatory
resﬁérﬁ@ KPRE blﬁé OSIRS), ARt Govh& Qhseer @[H’J}Gsc%ﬁﬁﬁﬁ)%ptlc ulcers,

ul ceratlve colitis and gastrlc nucosal injury. In a

Crqhyr digrape, adgseattve cohies gdegpsiiitc myspedltiivoRy. pr ovi des a
conmpound as |isted above or a pharnmaceutically
acceptabl e salt thereof as hereinbefore defined for

In 4 hether sptoemt padseatin@dition @Rstiddsct dovighopnid pOIEdYabDS 818 €
pharmaceutically acceptable salt thereof as hereinbefore defined for the treatment of

chronic obstructive pulmonary disease (COPD).

In a further aspect, the present invention provides 6-[ 1-(4-cyanophenyl)-1H-pyrazol-5-yl]-
5-methyl-3-oxo0-4-[3-(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide or a
pharmaceutically acceptable salt thereof as hereinbefore defined for the treatment of

chronic obstructive pulmonary disease (COPD).

In a further aspect, the present invention provides 6-[ 1-(4-cyanophenyl)-1H-pyrazol-5-yl]-
5-methyl-3-oxo0-4-[3-(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide Form
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In a further aspect, the present invention provides
6-[1-(4-cyanophenyl)-I H pyrazol -5-yl]-

WG20000602t 3- 0x0-4-[ 3-(trifl uoronet hyl) phenyl ] - BCHSEI0hS/@51263
ropyr azi ne- 2- car boxanm de or a pharmaceutically
acceptabl e salt thereof as hgreinbefore defined for
the treatnent of chronic obstructive pul nonary di sease
(COPD). In a further aspect the present invention

T e T

(COPDYrazi ne- 2- car boxam de FormA as her ei nbefore defi ned
for the treatnent of chronic obstructive pul nonary
di sease (COPD). In a further aspect, the present

Ind ﬂl\[fﬁ[éf é@gvgﬁ%gﬁ%ﬁ? 1nvent1og F(gle%elsﬁ [_lyﬁ4] -cyanophenyl)-1H-pyrazol-5-yl]-

-n5°athualt%W&Q-[Mmfmofﬁne(th};wﬂeuyiﬂ{3[\43¢11hy11]1)op}7ﬂ@mg1bi2—®,r140>@nhw orm B
F .
os bR R G e T AR G T A BGPpT s disease

(copbyonary di sease (COPD). In the context of the
pr esent speC| fication, the term"therapy" also
i ncludes "prophyl axis" unless there are specific
i ndi " rNs, tc” s
In the 801.%? teoggﬁ'e eéjr%senltj?qeq. caLg Xlae tgggcons léo grbczlgcfeg ]lg]réplgl)./lams

unlE’isQﬁ&ﬁé |a&9<dp%c1|ﬁ% @dipaaﬁ)h@cb the cberfar The I;Hrﬁtlﬁ I"thefapb@inhdt o
the treatnment of persons who have suffered a previous

"thgrigpaiigallpfshopld bereengtusdagradingbnsi dered to be at
i ncreased risk of, the disease or condition in
guestion. Persons at risk of devel oping a particul ar
Prajbh&la&is és expecod do bé partigdaey edl¢wani tocheideatteotse peeso'nm gha have
famly history he di sease or Cnd tion,. or th
sutlie) hipi e e diatt e athspVige et R Abirfeased Tisk of, the

d1s§a%E BF %ﬂ&@tuﬁr@m%e&ﬁﬂ ipehoRe 5%1&%?%%16@@ aI‘pQrtfiﬁM? hf%@és@ @r

di sease or condition. The invention also provid
corahutmt geodradf mlcﬂedﬁ thegg, hagmgraeid oneliy gstonyeof ithesdisaafg 01acond1t10n or

thogs §E7 B Ygsh e By ehelieintnk MartksiQo e BEIER"

susB&ibN StRNEIBPink ehAdib@ké 8A¢onditioneed t hereof a
therapeutical Iy effective amunt of a conpound as

i sted above or a pharmaceutically acceptable salt

Thé %regt?gn o &0\51 LM Héﬁ{o%looff tr%?ttilli](?ro? %era%&fng & rqs%f c&f{‘g gisease or

condition in which inhibition of neutrophil elastase activity is beneficial which comprises
administering to a patient in need thereof a therapeutically effective amount of a compound
as listed above or a pharmaceutically acceptable salt thereof or a Form thereof as

hereinbefore defined.

The invention still further provides a method of treating, or reducing the risk of, an
inflammatory disease or condition which comprises administering to a patient in need
thereof a therapeutically effective amount of a compound as listed above or a

pharmaceutically acceptable salt thereof or a Form thereof as hereinbefore defined.

The invention still further provides a method of treating, or reducing the risk of, an

inflammatory disease or condition which comprises administering to a patient in need
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The invention still further provides a nethod of

treating, or reducing the risk of, an inflamatory
waele@easr7or conditi on which conprises adn ni st BCT/BERODRI051263

a patient in need thereof a therapeutically effective

amount of a conpound as |istgd above or a

phar maceutically acceptable salt thereof or a Form

t hereof as herei nbefore defined. The invention stil

t

e o T A B 1 T A PR SR -
methyip Fdx@@S[&idﬂﬂm)mhfethymmhé@l}B patihghbdpyrazine2duftekaaidear a

t her ape cally effectiv un f
ph %n{dpeuelﬁa‘i)y%‘s% Rigy#ly the o% ggrsmiasf%gﬁ fefipned.

nmet hyl - 3- oxo-4-[3-(trifluoromnethyl)phenyl]-3, 4-di hydro

pyrazi ne- 2- car boxam de or a pharmaceutically
Thaovepiaidtidl ﬁ%th@r nrhﬁdw mathot ef eeathef or eddeng thediskiean
lnf%pventlo stil arther rovi des a, net hod %f treat

155854 ‘HeCOP iiipn ghi wn?mfsrv‘%wmma Q & Rateny er'f Héed

the%@ﬂltﬁdr%uﬂéul%ffe@fi% A&t %@m[ml(ﬁlc%ﬂdﬂ)ﬁeﬁﬂ) @H%Xréz%[ltj-yl] 5-
in need thereof a therkﬁeutlca éyef ecti've anount

megy|-B=qxo-‘{Aatio fhetepicthyDphepd 2.4t dibydyppyrszine-2- carboxam1de Form A

hyl [3-(trifluoronethyl)phenyl]-3,4-dihydro
as%%%ﬁ%?%%(%¥%g?boxanlde Form A as herei nbefore defined.

The invention still further provides a nethod of
eating, or reducing the risk of, an inflammtory
Th‘a lnéfé]&féfél ol fugher ﬁrpﬂﬁewméwoei@ﬁﬁﬁwés OLIEAIFNS fl@rrislkg)fat?’él

TS sk IRE DRSS b R ORISR o SRt e
theroet hyher@roau cal B-dfRelite alIflcblll‘ﬂ) o6 G +igcy duophiyihy]l)- BHApydazloyd Fy0]-5-
zi ne ar boxam her ei nhef ore defi ne
metpl 3t We%f%-éﬂﬂg?mmetﬁy@p 5 SRR Fsarh itk Form B
as dr&Abi M dPincd €duci ng t he rlsk of, adult respiratory
di stress syndrone (ARDS), cystic flbr05|s pul nonary

enphysema, bronchitis |nclud|ng chronlc bronchitis,

bronchle nic o t | ve nary di sease
T BByon Sk BRI OHg et PERer oh e Hen R P RO eIk o sdult
resﬁ@zftf)@cdlétye@,s ididie (ARDB, tlyStic ﬂ?&@ﬁﬂs JlliBenary emphysema, bronchitis
I schem a-reperfusion injury, rheumatoid arthritis,

inchuhingodyiie pranghitig ﬁgp@thil@tasm FhramigoBsyudtivs pokmranary disease
(C(?{]Eg Sc?éa%ﬁsae‘rteﬁg&? Iryét% agldm%? c,lh\fe asthma rhinitis, psoriasis,

lcer's dr sea
ischdrgiefrapdriigiodahjuty, $heﬁ1lﬁdit(gdafthﬂﬁs r@@t@@ﬁ*&irltismyst’emld\iﬂfmhlmatory

conpri ses adm ni stering ) )
response syndrome (SIRS), chronic Wound, cancer, atherosclerosis, peptic ulcers,
Crohn’disease, ulcerative colitis and gastric mucosal injury which comprises administering
to a patient in need thereof a therapeutically effective amount of a compound as listed
above or a pharmaceutically acceptable salt thereof or a Form thereof as hereinbefore

defined.

The invention still further provides a method of treating, or reducing the risk of, chronic
obstructive pulmonary disease (COPD) which comprises administering to a patient in need
thereof a therapeutically effective amount of a compound as listed above or a

pharmaceutically acceptable salt thereof or a Form thereof as hereinbefore defined.
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to a patient in need thereof a therapeutically
ef fective anount of a conpound as |isted above or a
webaemeiceut i cal |y acceptable salt thereof or aPED8P008/051263
t hereof as hereinbefore defined. The invention still
further provides a nmethod ofyjgreating, or reducing the
risk of, chronic obstructive pul nonary di sease (COPD)
whi ch conprises administering to a patient in need
Thé Hl%lfr‘t%n 'lltijﬂﬁ H&lh%sad h}\éth%El ?@r éﬁﬁ PRUMin Fheaﬂsk of, chronic
nmpound as |1 st'ed ove or a ceutica
obmcem piimensg|dischdealCEXD )oK high Eolhmﬁeh aﬂmﬁﬁs‘[aﬁng to a patient in need
her ei nbef ore defjned. The in ion still further
thef?@é@.%fé@)eaﬂ??ékyrf‘éé%‘re #Peut ok E-Ti & CYUMREFHY)- HePY¥3a9k>-y1l-5-
mef 1-3CooN[ £ Hﬁﬁ&&%&ﬁyﬂéh@rylw nafiy @b Heake- Qg%%aﬁﬂﬂfe% a
nprlses amnlsterln a patient 'in need thereof
phatrhlacweaﬂily aakpigblefshle dicrapé anheambelofe defined.
6-[1-(4-cyanophenyl)-I H pyrazol -5-yl]-5-
nmet hyl - 3- oxo-4-[3-(trifluoromnethyl)phenyl]-3, 4-di hydro
Th®Wvestidiestid BARQQreIHEe: Mbthdd RABEAMEEBE fe@adihy the risk of, chronic
acceptabl e salt thereof as herei nbef ore defined. The
obstipg Y ptdmogarmdlseaw(m&m)pwl@vh d@@plasqq@ﬂm@dst@fmg iOeealtatlngt in need
the%:of a?del%ecl: I ?E%B’e \A;]ectsl e amOun(flg%ggll-Z Ay m ?{ét? :I%SH?palr%%ﬂg-rﬂ]-S-

rrse

mefh31- Bﬁﬁb 4-[B- (tﬁﬁdorbh%ﬂ@@)fphalyﬂPE napeydroSahdiye-efch@okiniRle Form A
amount of 6-[1-(4-cyanophenyl)-IH pyrazol -5-yl]-5-

as hrgeiRYOB-dokiacd- [ 3- (tri f 1 uor omet hyl ) phenyl ] - 3, 4- di hydr o
pyrazi ne- 2- car boxam de Form A as herei nbefore defined.
The invention still further provides a nethod of

Thé imeattiongstillofurthedirovides 4 methotd $K trodtinge br @didng betriskeifj ocheonic

I d h d t
o BB a T B RTBL B ST L ST e

the?efo?ﬁ@ﬁér ﬂ@glgﬁh‘ fe@ﬁ eamo nt of 6-[1-(4-cyanophenyl)-1H-pyrazol-5-yl]-5-
- %I]‘%;/lano V u razo[ -( -%] p5 yD-1H-pyraz y1l-

meﬁe’l Bydxoaﬁlwb&e(jmﬂu{)@n(ethyﬂ)ﬁ)huqﬂbﬁrétdﬂwcyrm}emnq -23pdbodihiddrtorm B
5#1 %? boxam de Form B as herei nbefore defined.
as ?m e d560&d ment i oned t her apeutic uses the dosage
adm nistered will, of course, vary with the conpound
enpl oyed, the rmde of admi nistration, the treatnent
Forgtbe pb@-mpifionaeé ﬂmrmuu@usqs i dosegandnTinisteded Will, @b seuges, vary

Wl‘[gr oetm&)gi.‘q%gl%rr%ﬁgo d, t’lué g‘mdre] %E n(tlﬂll rl‘StIQi?IXl’l b[ﬁe J[reatrtnlgﬁt d38Fand the

disorder indicated. The dally dosage of the compound of the invention may be in the range

from 0.05 mg/kg to 100 mg/kg.

The compounds as listed above or a pharmaceutically acceptable salts thereof or a Form
thereof may be used on their own but will generally be administered in the form of a
pharmaceutical composition in which the compound/salt/Form (active ingredient) is in
association with a pharmaceutically acceptable adjuvant, diluent or carrier. Conventional
procedures for the selection and preparation of suitable pharmaceutical formulations are
described in, for example, "Pharmaceuticals - The Science of Dosage Form Designs", M.

E. Aulton, Churchill Livingstone, 1988.
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The conpounds as |isted above or a pharnmaceutically
acceptable salts thereof or a Formthereof nmay be used
wo@eoovieei2rt own but will generally be adm ni st er BCT/BER0D$IES1263
formof a pharmaceutical conposition in which the
conpound/ sal t/Form (active ijyigredient) is in
association wth a pharmaceutically acceptable
adj uvant, diluent or carrier. Conventional procedures
Dol SR Ao AR 368 bh oo S R Sitop will prefersbly
corepraseitem 0'0Bhavfrdée péreahishy wdibkt).Saoe peeeablyDoea @) SHor8m %ow,
.Pesigns”, M E. ton, Churchill Livingston
stil gere se(sahdy ﬁ@%‘ﬁ % e’ Uit 28 e\éfalrﬁl?ﬁem%m%@nf?omwelo to 50 %w,
AL E C : . r .
R A P e R T
preferably fromO0.05 to 80 %w, still nore preferably
Thfrom(%..lo &o 70 Q&kand Even nmor e greferabuy fromO. 10 d
T BB dRYCEen AlEQ PRAIGR G PBATISE U PO RWLISE\ & compoun
as NI AHBbvO8! DphPRSEAEA 1y RLapta1e IR OHctdoPBr 2 FHEN ReRIERS
i nvention al so provides a pharmaceuti cal conposition
heremhplorsdaigied, o onspsiatian a8th 4 ghasbacsybalysiceegptable adjuvant, diluent
Orgﬁg&ﬁaceutically acceptable salt thereof or a Form
ereof as herei nbefore defined, in association with a
pharmaceutically acceptabl e adjuvant, diluent or
carrier. In a further aspect, the present invention
In yiglichesped. e DFTFaRENYIEIAN PEGHFRS S RaBRCEBEH campgsition

corfpllad 4P ARPRRGRU)- IR HEBZSL s Holiy PRy s.3- oxo- 4

(triflboriofdeton pheyhly B Y phieydropyrazide-dichyhdxapideazi ne- 2- car boxa
mde. In a further aspect, the present invention
provi des a pharnaceutical conposition conprising

In ?F{?r,{_h'eﬂ £pe¥aMARRKBN ihvddioRYF &E@lsaBilhacRu Bl R¥hpSsifxP- 4

corfipmsifig ordt-GhreydnpphgtybriiiipyBizal-iyhlydnetyd dzixeed-p3-car boxa
.mde F : [ ti furth [

i B PO PR P B P 'S8Rt 1 on of
the invention which conprises mxing a conpound as

i sted above or a pharmaceutically acceptable salt
The heeetgin fyrther rovides hpioserss feisthp graparabien of e phiamiagewionl t h

cofpNRLTSER L SRV AER ERRARLE (AR pothd HERlePlbove or o
carrier. € pharnmaceuticC conpositions may be
phaghatditisiley sdepraple calt therdof ofa Fbn thteedFlak Aereinbbfdré Befined with a

pharmaceutically acceptable adjuvant, diluent or carrier.

The pharmaceutical compositions may be administered topically (e.g. to the skin or to the
lung and/or airways) in the form, e.g., of creams, solutions, suspensions, heptafluoroalkane
(HFA) aerosols and dry powder formulations, for example, formulations in the inhaler
device known as the Turbuhaler”; or systemically, e.g. by oral administration in the form
of tablets, capsules, syrups, powders or granules; or by parenteral administration in the
form of solutions or suspensions; or by subcutaneous administration; or by rectal

administration in the form of suppositories; or transdermally.
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l ung and/or airways) in the form e.g., of creans,
sol uti ons, suspensions, heptafiuoroal kane (HFA)
w@e0oseel231 and dry powder forrmul ations, for exaP@l/gE2008/051263
formul ations in the inhal er device known as the
Turbuhal er(r); or system caldgy, e.g. by ora
admnistration in the formof tablets, capsules,
syrups, powders or granules; or by parentera
Dr}agggv@ér%ﬁﬁ}m@&ls agdb Jr%MA §é% § (Qf.n[ﬁ ounds of the invention
spensi ons; Dcutaneous adm ni st on or by
may ee h&dmrﬁdhen |b$to|rzﬂto|r QB]sail imhtlaéiofi.OF on mﬁalsmtppdﬁa doﬁ'qioﬁﬁd isafesirably

L LS O S
R e e L I

dispdrearift, i slnelh ¥s mICde@ﬂtttgamdmmdlt nreeefoé,r(&hi kampke, alemmxd) a bile salt, a
i an dlaneter | ess than 10

Ph%agﬂa}%@a alleyl gags %‘éﬁ P &RHIURrIRetGH o Wlt/ﬁﬂ?gﬁatsg récipnber other
a@ed@ﬂcél%@%&@ﬁ‘table pstlbgrsgﬁt a Cs-C Ofatty acid or salt

er eof or exanple, oleic acid), a bile salt, a
phosphollpld an al kyl saccharide, a perfluorinated or

ted surfactant, or other har maceuti.cal
L S R R L R e S g R A
inhARY, TBleSRhAE AU sheleF a PYu1TRBRSinRilci afl hap BWH rcath actuated
i nhal er. The i'nhaler may be a single or a nulti dose

dryi peiveleemhalgnd nmay be a breath actuated dry powder
i nhaler. One possibility is to mx the finely divided
compound of the invention with a carrier substance,

Ont ?bssﬂ:)iﬁﬁﬂh & mi P Mdcly divide®EorRdundat el éionavidilgedrier
cohol, or another polyol. Suitable carriers are

su@@gaer, dor pamplscampme:;, diz@itnobsacdiide geugitagqhabs another polyol.
I i 0l t a

Sulf B Sre R0 b kadPe Job Gt ehio B FR sSSP e agpvl.

maltosoip ooiedosepyuchsse, coateol; ;kyd ataedhh eosltauhateamhe ﬁn&'lly&ilvided

powder m xture y al so he di spensed jnto hard
corgRAquALipRY %@étﬂd@a ﬁ]@hﬂ@éﬁ%ﬁf nl PP USSR Do f

dlstyé}{%e@ﬁltté M&d Hﬂﬁé’ BethsuRE QLB oA R Rhd Hés‘i’re&l %lo§ecbf9ﬁé)§(§§/§
he finely divided powder into spheres which break up

cordpundg t he |nhalat|on procedure. This spheronized
powder may be filled into the drug reservoir of a
mul ti dose inhaler, for exanple, that known as the

AndHePHRBIbEIL 9 tol plodd @B fikely divided powder into spheres which break up
during the inhalation procedure. This spheronized powder may be filled into the drug
reservoir of a multidose inhaler, for example, that known as the Turbuhaler® in which a
dosing unit meters the desired dose which is then inhaled by the patient. With this system

the active ingredient, with or without a carrier substance, is delivered to the patient.

For oral administration the compound of the invention may be admixed with an adjuvant or
a carrier, for example, lactose, saccharose, sorbitol, mannitol; a starch, for example, potato
starch, corn starch or amylopectin; a cellulose derivative; a binder, for example, gelatine or
polyvinylpyrrolidone; and/or a lubricant, for example, magnesium stearate, calcium
stearate, polyethylene glycol, a wax, paraffin, and the like, and then compressed into

tablets. If coated tablets are required, the cores, prepared as described above, may be
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dosing unit neters the desired dose which is then
i nhal ed by the patient. Wth this systemthe active
WO pggpeeizent, with or without a carrier substanR€l/SEx908/051263
delivered to the patient. For oral admnistration the
conpound of the invention mayy be adm xed with an
adjuvant or a carrier, for exanple, |actose,
saccharose, sorbitol, mannitol; a starch, for exanple,
cofi} 12 RhRtcAInicl S SRLGR ALY BEh, Br Bt hPafeic,
gelptidey vilewnh piyd tiahivdodiexidandlit@nativelybiid @blst maf be cexadpith a
. nesi um stearate, calcium.stearate, polyethylene
Sulgggd&?ym%r Jaselvedan arity valaiileargans klyind ¢ nen
conpressed into tablets. If coated tablets are
requi red, the cores, prepared as descri bed above, may
Foibibe papedition bhset gdatoenapatied theugamosad af the mwehiichmanpe

R EIRE ST TR
ma$§ Q8hteh sMhililePoribd EARDSINRALNBRIthEH tBS AbMKRnéMioRed 8RGpibts for

vol atile organic solvent. For the preparation of soft

tablpdy. adspdquids gerasolid fremedatieouadthe comheundeidhe inyantpaaymay be

be. adm xe 1th for exanple, a vegetable oil or
ﬁﬂ%ﬁF@%Eﬁéﬁgﬁﬁ%%Fag% > Hard gel ati ne capsul es may

contain granul es of the conmpound using either the

_above-nenti oned excipients for tablets. Also |liquid or

Ligyihprepapidonsdphefabainbisatigr manke Ehp SIALC gy suspensions, for
. . ti . ati
o eS0Tk ] S o ) 1L SRRSRR, pgar nd
a nfioturn afetispol) patar glgcspleasli ppoysylerfeat]y et aDpptianall g ehdht i quid
cont.ai ni ng the conmpaund of the invention, the bal ance
PrepEaHgNsSHYaAroHE cqloHfing El%eélt%ﬂa‘é‘f%%c?ig?nt\%as@%‘#{aﬂﬁ? §Eerol

carBO ARV RN AL ¥ $0kkenfRt 42RA (_}fhe?lé%‘ﬁgiein%%rﬁgwn to those skilled in
prépardtions may contain col ouring agents, flavouring

artagent s, saccharine and/ or carboxynethyl cellul ose as a
t hi ckeni ng agent or other excipients known to those
skilled in art. The compounds of the invention nay

Th&t&BpARdadNineii S lifd nlaf a&8MHcWakTihiBrediih BogtiR@fon with other
conmpounds used for the treatnent of the above

corapmids pendsfor thiglieatmadng of teehevaoeenflilionher rel ates to
combi nati on therapi es wherein a conpound of the
i nvention, or a pharnaceutically acceptable salt
Thiid) éetifientioh f@rthed r¢hich &y @dfibin@fonaherapies wherein a compound of the

invention, or a pharmaceutically acceptable salt thereof, or a Form thereof, or a
pharmaceutical composition or formulation comprising a compound of the invention, is
administered concurrently or sequentially or as a combined preparation with another
therapeutic agent or agents, for the treatment of one or more of the conditions listed.

In particular, for the treatment of the inflammatory diseases such as (but not restricted to)
rheumatoid arthritis, osteoarthritis, asthma, allergic rhinitis, chronic obstructive pulmonary
disease (COPD), psoriasis, and inflammatory bowel disease, the compounds of the
invention may be combined with agents listed below.

Non-steroidal anti-inflammatory agents (hereinafter NSAIDs) including non-selective
cyclo-oxygenase COX-1/ COX-2 inhibitors whether applied topically or systemically

(such as piroxicam, diclofenac, propionic acids such as naproxen, flurbiprofen, fenoprofen,
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phar maceuti cal conposition or formnulation conprising a
conpound of the invention, is adm nistered
w@omesnent |y or sequentially or as a conbi nedPCT/SE2008/051263
preparati on with another therapeutic agent or agents,
for the treatnent of one or ygpre of the conditions
listed. In particular, for the treatnent of the
i nflammatory di seases such as (but not restricted to)
ketf)ﬁ%m(a' 1guéﬁ5feﬁrfehﬁ ateOSIAY @H&Ha{ﬂlé acﬂ%h@&ﬁeth@&ﬁ esruﬂh(?ac
nitrs roni c obstructive nonar
aza@fﬁﬁﬁﬂ)ne pﬁ@t@l&ﬁs&uclﬁﬁﬂjphenﬂbamzmw Be}hcblmml such se@pin)f eective

conpou ds the i pvention may be_co h agents
COX- %tnéla Pgwch RpACloxIGaE q Fc%l"t"|r°feﬁ?’fngﬁf?§£e&9’§1%a1§8‘ﬁ‘f‘§°’“

\A
pudERELBLLRC 8 o A R FELSE s 0D

gluappirii@dteraps (mhdtlysr edmgystrediby adpigal( gak mtasnystule inggvenous, or

di cl.of enac, pro C d roxen,
B G ERE PROKGFOF GR RO ORET AR sigieognicillamin:
aurh BTG RBerPaFdhtcRsl df%ﬁﬁ BB Srefrhitbns %@g@ffcﬁ}a&dtd’érem intra-articular

sul i ndac, azapropazone, pyrazolones such
therﬂpeqs;su@iu@salmhéomg aclndaiyrlmté@ssamdhluérﬁlcmgmupph:}nents such as
1%8 ggﬁlve COX-2 inhibitors (such as nel oxi cam
glugosga
ce eCOXIb r of ecoxi b, val decoxi b, | umarocoxi b,

The plees@¥hRnasstat ﬁllfﬂheﬂpeld@e)s to @h@dmmmmrb@a&oh@bhm b e
nitric oxide donors g}ucocorticosteroids

mvemm RER pb@maﬁ%{ce\lﬂﬁéawsptabl@ﬁalé ereadr f12 Farp therenls éeacter with a
cthfgl%l %%%&2 or %{%gd?ﬁ& Ji f%‘ékfﬁk! !ﬁﬂ{cuﬁgu(% %Jdmgff?%e'ﬂ&tméﬁa& on

oXyc or oquil ne; eni Ci
cytakina Sﬂ(gfmlhng patht)vlagsr syshnentodukator Df e SO O ydtem) 1nclud1ng alpha-,

reparations; anal gesics; diac rticular
bet héﬁ@%@%@aéﬁ%ﬁe@gs Hy gy 856 %O\é{ C%Waﬁeiﬂﬁfaé) ijggeukins (IL)
inclididg 1119p2b, SARRIAPRRA %nt%é'&ﬁst@%r Hlllﬁb(ﬂ%%aéﬁ'cﬁ‘ Qs ar-lrarllﬁira tumour
present invention still farther relates to the

nectosibian@t hipha ¢TNB-cgantpbitord soch dsteatit TIVE n’[dnocﬂpnafiranabodles (for
ly ac ept hereof, or a

h t I
exe{%p@ir: %?étalggglallfg}u% #n P?t 2 5 BNF&@(‘d:ﬁchtan@gomsts 1nclud1ng
im%%(i%@dﬂlﬁtm&&ﬂé’st (‘E{féﬁ'ﬁ% eftéﬂafée})g Rnd {dwp Yﬂ&é@uﬂ@ v@&ﬁﬁtaéents such as

act on cytokine signalling pathways such
pemoduyléner s of the SOCS systen) |nclud|ng al pha-,
terf erons

bet a-,
tn gt g Jiretion Rigeeay & <oRbBRRRg R S Poyrd T G am pra
phdraddticallladcBharle auki tHérél\ﬁtcﬁgtqur&ttﬁer‘ééf it bR Sor¥ Eltibody
as anakinra; tunour necrosis factor alpha TNF- a

targating Bi-Lmeheayeds (siechas GD2ONFitwgmek), dHaM-aakloi gy(npb@cytes
CTLA4-Ig, HuMax II-15).

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, or a Form thereof, with a
modulator of chemokine receptor function such as an antagonist of CCR1, CCR2, CCR2A,
CCR2B, CCR3, CCR4, CCRS, CCR6, CCR7, CCRS, CCR9, CCR10 and CCR11 (for the
C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS5 (for the C-X-C family) and

CX3CR1 for the C-X3-C family.

The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, or a Form thereof, with an inhibitor of matrix

metalloprotease (MMPs), i.e., the stromelysins, the collagenases, and the gelatinases, as
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exanpl e infliximab; adali numab, and CDP-870) and TNF
receptor antagoni sts including i munogl obul in

woredoemen2es (such as etanercept) and | ow nol ecuP@r/SE2008/051263
wei ght agents such as pentoxyfylline. In addition the
invention relates to a conbijqgati on of a conpound of
the invention, or a pharmaceutically acceptable salt
thereof, or a Formthereof, with a nonocl onal antibody

v B R R B R R R B T

colIElgenarsees(MMPilrj;\)eqmtoh&lys&t-il (MM R3Y, bebmeBisat 2EMMP-1 )¢ and

t f th t
sssielyiaadbtEat Jod SRR i b P2 e i kg pnyeyeline
Th PREGRnvelibil L MRAL RIAL @h QARG JraBRiBlnd lind of the

ction such as an antagoni st
inVGmRZBpr COREMaGaTRLal YOBREptaIERSIL ‘d@@RT ormn t@@l@@f aﬁI(DRI O

nd. I | (for. t. -C. fam | : CXCR2
B Geg s eiernbPlior 3 ipoRThenidd Pt bt opaghase
actfvlaﬁn %%Q(FL@QP htagbift RIRSSMilchivne ABTONG If; lﬂéﬂl&ﬁén tepoxalin;
es to the conbination of a conpound of the

Abb@f»&éﬂﬂ% ibbeit-8a7pharNdg-cubsticetd)ythep jefm%rﬁlkézlsgﬁpmamlde 2,6-di-
tertr-rbalﬁglgﬁeﬂoll?};dlr zoﬁgs(rj mtﬁetﬁg%mh%ropyrans éutcﬁ a? ARLa D). 2138 the

0 ease Stromel ySins,

cothp®ind@B- ag[mag»@pymﬁﬁﬁl dulbeutgt%hatctyraa@@@hﬂﬁfe\ﬁe bbm@@und such as L-
agﬁ{ecanase espeC|aIIy col | agenase-1
73 ageriasednelmemogPourbiichge kst B mwn milsl)e or quinoline

) )areS g2 (MWP-10, and
R R S o RN S L YA
Th¢ pekend iim@na'qeﬁirmesmdxhem tiaoonahyindtionenf aldoenppued efthe invention or

jnvention still furt relates to the_conbi nation
apha ATERRTISISALY Bgcepialeish &}W%nor org %E%Pﬁ&e%aﬁ?%aﬁqrfmwgomst for

leuﬁ&ﬁ%ﬁ%sg{@l§ Baal Tl hersafandqiTi, KL H@fne[ﬁé gr g‘éoﬁslstmg of the
| eukot ri ene biosynthesis inhibitor, 5-1ipoXygenase

phenstHiin-Bnlsisbeh oy L-661,392; qmmﬂlylgena@eulatstﬂuvlaas Qg Sprot 8é:n

be Elﬁzﬁp n%gtsuc?'tgagé)il Pﬁgthmsﬁcar}%%t ol h%%%g@{%ﬂ%l{L 284/260; and

rﬁINn{nas msa_tslzhﬁﬂﬁga)sr hbmm eﬁ@m@mﬁwﬁyﬂrwmmﬂ et ist (MK-679),
6-ditert- buty b‘% enol dr azones;
¥

R%&ﬂéx&@@ﬁﬁ%’fy & ?teﬂﬁgiPs‘liE hSAb agé Bé‘ééXZIbQQBS t he
Thé_&ggenlé ngve%E?rﬁst?Ipﬁl@&lu I%la%/srtla %ené/%mb%ﬁ'ﬁ@tnl tf litc%%pound of the

ene conpoun
invention, or a pharmaceutically acceptable salt thereof, or a Form thereof, and a

phosphodiesterase (PDE) inhibitor such as a methylxanthanine including theophylline and
aminophylline; a selective PDE isoenzyme inhibitor including a PDE4 inhibitor an
inhibitor of the isoform PDE4D, or an inhibitor of PDES.

The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, or a Form thereof, and a histamine type 1
receptor antagonist such as cetirizine, loratadine, desloratadine, fexofenadine, acrivastine,
terfenadine, astemizole, azelastine, levocabastine, chlorpheniramine, promethazine,
cyclizine, or mizolastine; applied orally, topically or parenterally.

The present invention still further relates to the combination of a compound of the

invention, or a pharmaceutically acceptable salt thereof, or a Form thereof, and a proton
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739, 010; a 2-cyanoqui nol i ne conpound such as

L- 746, 530; or an indole or quinoline conpound such as
wOAp0504127IVK- 886, and BAY x 1005. The present i|iPWVESEI0081051263

further relates to the conbination of a conpound of

the invention, or a pharnmaceyically acceptable salt

thereof, or a Formthereof, and a receptor antagoni st

for | eukotrienes (LT) B4, LTC4, LTD4, and LTEA4.

o TR (P BuP oA B A5 g yos 2 s

amﬁ@nm@unds such as CGS-25019c; benzoxal am nes such as

ont azol ast ; ecar boxj ni d n1des such as
Tho pigpor inveatien g’é o 1@ R IBaaR M&POH&CLPE%&VGHHOH or

a pHRHELMKARY acR ﬁﬂie%%@%ﬁeredfe&l MEASE thEMSr, QA hn a B%&rgsgl%@ the
Ro- 245913, i rafl ukast (CG 45715A), and 'BAY x /1

hwpmemenpeﬁnmﬁmunon st|II further relates to the

nbi nat d of th t
Thd Riesrb abvstnenni P RERRTE © e IRDGE * SR bp e
invbResreef a Rmaae@ﬁewm%ﬁﬁre%m%réo?@a FdHhi tRbfeOf, afdeMalpha-

as a net hyl xant hani'ne incl udi ng theophylllne and
l/amhaﬂo@hgzlqcﬁmgr a@nssélvwwwmp)@yn@@émymem pgAnbisvelt as

pI‘OBb& Udcfrmg GH?QEL]IH'IHC naz?prg%ég a%]rllhg IetBIBeedSrlenﬁt f)sleﬁg/oe E)?le rme

naﬂh@tdlhﬁ%ﬂlyﬂﬁicﬁb@ﬁe t @ﬁﬁé@z@ﬁﬁ@hﬁﬂbdh@(ﬁhdﬁ tefrab @Irpad ind h@ﬂrochlorlde,
the inventi on, pharnaceutlcallz acceptabl e sal't
%

xylpRistageline fmdr%?hhsr% trpepgebine hydrgci orfle praghyiaotepipephrine

ant agoni st such as cetirizine, |oratadine,
hy%éaﬁgégiadlne f exof enadi ne, acrivastine, terfenadine,
Thaptesmt ziolcatiomfiethastol ates, toltl&aa/mﬁhaﬁtdnnﬁ" a compound of the invention, or

Tt §E h)égégg}gﬁeﬂb eéral? gl:f%‘{?q :,érnat He?f glgc'l an Emtlcholmergw agents
mcﬁﬁ'i §écalihit re %ﬁ)r REAS #N ahJ‘N/ﬁ’a'jtah@ okt slul:h Qéjé:tl;(g)%e hyoscine,

relates to the Combination of a compound
glycomsemnolaten jpraromup faonrile tigtiapalrh praide praipdpgumdiromide,
Form t hereof, and a protonpunp inhibitor

. t her.eof
p“??ﬁ@ﬂeggﬁ%ﬁ@ﬁpgiole) or a gastroprotective histam ne

Thé YRS i RABHE Q111 ARthegRNI&! to tHN@niiffRAlflaRéRIPbliRNOf the
further relates to the conbi nati on of a compound of

invepfeon;, avepharanccusically maptﬁbl@é@lﬁ thezgalyoracliapr thprcel, gad g beta-
adr%g(?creﬁ[%r ag0 I}IS‘[ Smc ildmgc e?a{ r%gépto%gty% ?—% g&%rgs%op?gnahﬁe%
salbutamol, formoterol, salmeterol, terbutaline, orciprenaline, bitolterol mesylate, or
pirbuterol, or a chiral enantiomer thereof.

The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, or a Form thereof, and a chromone, such as
sodium cromoglycate or nedocromil sodium.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, or a Form thereof, with a
glucocorticoid, such as flunisolide, triamcinolone acetonide, beclomethasone dipropionate,
budesonide, fluticasone propionate, ciclesonide or mometasone furoate.

The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, or a Form thereof, with an agent that modulates

a nuclear hormone receptor such as PPARs.
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The present invention still further relates to the

conbi nation of a conpound of the invention, or a
wpbaemeiceut i cal |y acceptable salt thereof, or BCFSE2008/051263

thereof, and an al phal/ al pha-2 adrenoceptor agoni st

vasoconstrictor synpathom nefji c agent, such as

propyl hexedri ne, phenyl ephri ne, phenyl propanol am ne,

ephedri ne, pseudoephedrine, naphazoline hydrochl oride,

AR B S ) RGO o v

inventdomooh pl‘nz&niay@lnmalthjz wclepltablersaletﬁeyédfmremménens together with
hy drochlor|de The present invention further rel ates
an yyyp et (e PGPzt RpyLATtiagonis Aeantippey moalﬁfaﬂag Ig
fun%u&bﬁ{c'ﬁ% %Hﬁ 'I% kf*oi/e;é‘a%ﬁﬁ%%*a 1&11%?3 t thereof, or a Form
her eof n-ant olinergic gents i ncl udi ng
Thm@sw |1rmeot1oreﬁmhtnrela(t¢$ tp th@conanoatiB)ofartoagonind of hackvention, or

» B B oo P G e R A R b B Ehic o

topwaﬂ?l%?lpéd%tﬂhﬂhﬁhﬁﬂi? REAR; sulhes HaR8&HIde loR Y @B AN e thereof, a
sti ther relates to the combination of a conpound

retigpidy fghrapelexicileipotrinl. a phar maceutical |y acceptabl e
Thtgglietsen 1nvr?§§ %ﬂ %@1; ﬁlgthglo rreinteshtg eOf b%rrllg 0% of f acom é)o%md of the
invehtiiry pES pﬁarﬂa)acawfébul}ascdept@mre&m Ithem)f @a Mhﬂﬁ@deof and
fornoterol, sal meterol, terbutaline, orC|prenaI|ne
corpRingans 10 pRasgligriaies ad sylfpmtddrcotuch g slfasppeiag, mesalazine,

balrgeg?i;{l QLH? 6@%%@ d. 1&@mn8fn%ﬁﬁlgg)r§é Eg)%‘po St gﬂ a% leettﬁl%ﬁurmes and

e Conbi natlon o
cortinwedrbide suchots badpdoaideaceut i cal | y accept abl e salt

t hereof, or. a_For hereof, and a.chronone, such.as )
The B’ET?‘?JW%VPBH%W@I&E @‘iaé?s R élaf‘o%q*@?mﬂ%ﬁ ARmppHad ef thg dpention, or
a phmeédtfwldf Eécle#ta 1&rhh ﬁ{er&ﬁ"l @liaelsorhpth&lggf %’é@deﬁ‘ @\;lih% Rbibacterial
a conpoun he invention, or a pharnaceutically
ageat swptaablpensdlin defrertivof 3 tetmcw:hﬁ@ ramaduelndeoh betailadiam, a
| ucocorticoi h as, f| nlsollde tri anti nol
Muoliaf s e sRaEhal bha R b s Gl R including
acylel i, EAKAE6vIPVARICRIALE aﬁ‘dlabe@ Qi $T8Yie antIMRIRS ARRntadine,
furoate. The present |nvent|on further relates to the

ribgarii 2eaahonr ofd escionpauddretascahipiigesych anindgiavir, nelfinavir,

ritonavir, and saquinavir; a nucleoside reverse transcriptase inhibitor such as didanosine,
lamivudine, stavudine, zalcitabine or zidovudine; or a non-nucleoside reverse transcriptase
inhibitor such as nevirapine or efavirenz.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, or a Form thereof, and a
cardiovascular agent such as a calcium channel blocker, a beta-adrenoceptor blocker, an
angiotensin-converting enzyme (ACE) inhibitor, an angiotensin-2 receptor antagonist; a
lipid lowering agent such as a statin or a fibrate; a modulator of blood cell morphology
such as pentoxyfylline; thrombolytic, or an anticoagulant such as a platelet aggregation
inhibitor.

The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, or a Form thereof, and a CNS agent such as an

antidepressant (such as sertraline), an anti-Parkinsonian drug (such as deprenyl, L-dopa,
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a pharmaceutically acceptable salt thereof, or a Form
thereof, with an agent that nodul ates a nucl ear
whorsoek7t ecept or such as PPARs. The present i nRENSEWN8/051263
still further relates to the conbination of a conpound
of the invention, or a pharmpceutically acceptable
salt thereof, or a Formthereof, together with an
i mmunogl obulin (Ig) or Ig preparation or an antagoni st
rop 1roqatép'ra99n%¥x ,daumtéﬁ] I'Slltgt({ltléﬁfﬁlt és%@le%ﬂl%ﬁna‘?asagﬁihé,l Somp
or ‘exanpl e omali1 zumab). The presefit i nventron
inhfbitor k@th asehsaiaesant A-2t ihBibitontaidopimmg radptakedonipaom) dn IMDA
the invention, or a pharpaceutically acceptable salt. .
antpgRRof TiogHnCH eeBishKBHBIE AZaRiH %ﬁ&tlﬁl@]g“%r)&ftnéﬂlioé‘alo‘}mw oxide
sydtRREC 8 by PRI et @Ridrad fich %E‘Héﬁ%%i’ﬂ,%%m miEHefR, a COX-2
thalTdom de or a derivative theréeof, a r§%|n0|d,
inhdiitohrpaopdntayllivalocimsoifongt.. The present invention stil

further rel.ate o.the conbinatign of a_.compound, o
The RS bl ST ER T B oo g GSPRBPS A the
invEREsre f a pRAmnACERICANY AREp@ble s@f thepThdMAtdrANBeRbf, and an agent
am nosal 1 cyl ates and sul fapyridi ne such as

fordhg treptmpniAf aeute 9p shioaicipae, siedl as4l ceniraldy orgregipherally-acting
| sal azi ne: nd i.nmyn ul.at ar n uch as, the. .
B G YR TR Pt S BB, s

valphate) LB ptiliho vestheodmtif dbpkdi€int hgdndtseparh@tdrhd, or a non-steroidal
conbi nation of a conpound of the invention, or a
antpHUlaRERUIYi 4881 y acceptabl e salt thereof, or a Form

, v . Cial . .
T BRSR fo PAF 4 P L 1 oA S0 i, or
a pharhetasticalty acoep@ablel sab tlegen fnal aofem theteo ) no ghiro ath aaparenterally

i nha) ed am nogl ycosi de; an antiviral agent incl]udin
or lQRiFRiyg PR }edf(aﬁbrd&wﬁ%l?dﬂawi@P@SB\?PP 9%%%11&83\&1199&1 cora
derfVa€0f Mldor, @mant adi ne, rimantadine, ribavirin,

zanamavir and osel tamavir; a protease inhibitor such
A asapondd nathic presnetl ihvendionsqr arphaonaseuticallyradeepdahlé sedtthercof or a

nucl eosi de reverse, transcriptase inhibitor such as. .
Forgh iefiati 8 1P S ST 4 P0aT et et RRGRIG tgpnt including a
horfld@VHthN&ich A5 rao) R MG Il sPRoTQVRICE 8s hleANSRAtk Pt ase

I nhi bitor such as nevirapine or efavirenz. The present

Th¢ preeent iimenten $till fugthehistatesdp shagpmiynatioa of ereomparndef e

o AR B L UEPIED i PIRREF LA Whotr vin
(1) tryptase inhibitor; (i1) platelet activating factor (PAF) antagonist; (iii) interleukin
converting enzyme (ICE) inhibitor; (iv) IMPDH inhibitor; (v) adhesion molecule inhibitors
including VL A-4 antagonist; (vi) cathepsin; (vii) kinase inhibitor such as an inhibitor of
tyrosine kinase (such as Btk, Itk, Jak3 or MAP, for example Gefitinib or Imatinib
mesylate), a serine / threonine kinase (such as an inhibitor of a MAP kinase such as p38,
JNK, protein kinase A, B or C, or IKK), or a kinase involved in cell cycle regulation (such
as a cylin dependent kinase); (viii) glucose-6 phosphate dehydrogenase inhibitor; (ix)
kinin-B.subl. - or B.sub2. -receptor antagonist; (x) anti-gout agent, for example colchicine;
(x1) xanthine oxidase inhibitor, for example allopurinol; (xii) uricosuric agent, for example
probenecid, sulfinpyrazone or benzbromarone; (xiii) growth hormone secretagogue; (xiv)

transforming growth factor (TGFp); (xv) platelet-derived growth factor (PDGF); (xvi)
fibroblast growth factor for example basic fibroblast growth factor (bFGF); (xvii)
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cardi ovascul ar agent such as a cal ci um channe
bl ocker, a beta-adrenoceptor bl ocker, an

wa@e@vosrensi n- converting enzynme (ACE) inhi bit orPCHBE2008/051263
angi otensin-2 receptor antagonist; a lipid | owering
agent such as a statin or a {3 brate; a nodul ator of
bl ood cel |l norphol ogy such as pentoxyfylline;
thronbolytic or an anticoagul ant such as a pl atel et

R FREORLI l T PP LUERIL0R

(x1j;)|’t\lﬁtyﬂ<lmmNK)$uba @ﬂmKrmb:cauEwpairlaynagomemlabheNﬁ’l 608C, SB-233412

t h th t
(algrange Pe‘g{%fxxg e S o a1 Taar 2088 G i atpha
cor@@ﬁing%&%h@ 1%? (ﬂA@@Rn(%Hﬁﬂna&eqmﬁ%X de s?fnthase (iNOS

a roplnlro e, pram pexol e bitor suc
inhggtos.gxeigi) nberamtracawgevdeptmehomomgoﬁ’s mntﬂcuheteapresswdronaﬁﬂ cells,

cuphRTBERIFR SR Bt dgunPig TS, ot PR RN lating e function

of HOIRARE fb%eliﬁGf%rUTﬁR) Qkx Al ag R inyduRkin® Eheﬂe%ﬁffgjﬂ af pﬁHﬂeEg1@ receptors
oxi de synthase), or an anti-Al zherner's drug such

sucan EB&T} ot (X?cm)a@hibgm pletranseraptiondactar @oxator sweh Bs f\wnkB API, or
STRﬁgpentofylllne or netrifonate. The present invention
sti'll further relates to the conbination of a conpound

A @inpoled bnhe Mivedtion, W adhpiedceRERUY acdplaplaanardradl, 6r a Form
salt thereof, or a Formthereof, and an agent for_ the

thegqoéanelie b@ﬂS%&@tC@ﬁ&ma@ﬁfl oithcanssisiingdherapeaic agent for the
treifidh{ (?fléa}{cegrfop 5S¢ albYe hfsrhgc ﬁ(ﬂ:al gesic (for

exanpl'e an opi ol erlv Ive thereof),
(1) mammztémnwanmmpmm drug9odicombiralipn detef, as used in medical

amtryptiline or other ti-depress nt agen
onGolReYe élt%n?ﬁ an aB?ylaémﬂaﬁe@?@mwa le e aﬁﬂhfc %?ﬁﬁflar y
cy @Sk phahie, %ﬁtﬁ?g%ﬁﬁndsfh\(@ %élﬁlﬁ‘al&ﬂl chR&mB RIS é}h Qn bhg

conbination of "a conmpound t Re inventi on, o
nltq@hwn@cauantnmtahoha@(femmmp@ gairttifolnerseoti as aaﬂuememndme like
r eof. to t her era

5- u8bqu(t,%ﬂl]1 (g}r W %‘[1‘[(6;)(&51 IB(&[?[R@ % gytga%le P@@g}omde hydroxyurea,

gerAf1a® el ik 611t in SHENMNRSr htROEAIH x@hpR Aedniiadychife such as
thereof. A conpound of the presen |nvent|on or a

adrismayroir blsentyeal, doxorabisim dnemysin, cpiferieins idagbicin, metamycin-C,
dactnlﬁﬁﬁlygm or %%legk cm)b %n ﬁt%gl‘ul) %%eﬂp fn 4 %1 eV\él H'l]lcg alkglmd such as

osteop of 051 na
Vlnﬁﬂﬁhleaﬁmblahtmél, ff@ﬂ%m@(ﬁr vAndre s Dh@t’aﬁbﬁl saidie Bs QSOI or taxotere); or a

al endronat e.
topoisomerase inhibitor (for example an epipodophyllotoxin such as etoposide, teniposide,
amsacrine, topotecan or a camptothecin);
(i) a cytostatic agent such as an antioestrogen (for example tamoxifen, toremifene,
raloxifene, droloxifene or iodoxyfene), an oestrogen receptor down regulator (for example
fulvestrant), an antiandrogen (for example bicalutamide, flutamide, nilutamide or
cyproterone acetate), a LHRH antagonist or LHRH agonist (for example goserelin,
leuprorelin or buserelin), a progestogen (for example megestrol acetate), an aromatase
inhibitor (for example as anastrozole, letrozole, vorazole or exemestane) or an inhibitor of
Sa-reductase such as finasteride;

(iii) an agent which inhibits cancer cell invasion (for example a metalloproteinase inhibitor

like marimastat or an inhibitor of urokinase plasminogen activator receptor function);



10

15

20

25

30

The present invention still further relates to the

conbi nation of a conpound of the invention, or a
wpbaemeiceut i cal |y acceptable salt thereof, or BCFSE2008/051263

t hereof, together with a : (i) tryptase inhibitor;

(ii) platelet activating facyjor (PAF) antagoni st;

(iii) interleukin converting enzyne (I CE) inhibitor;

(iv) IMPDH inhibitor; (v) adhesion nolecule inhibitors

c i

(v RERHRRORO 0 ABLEARRSA:fof Moy BB ekl bhdbody (to
exdplage a(nﬁLEG:lbbmank{y trhdtizundebl 3r thie aMiMerbbil cintibadngaiteximab

itinib tlnl mesyl ate), a serine / threom e
[Cﬁe adarpeyy gﬁa crage mﬁlﬁﬁeﬁ fdyrogine glwnﬂe{ﬁafag &r & ffgedlreonine
kinPtEinhibi¥sr, af Erﬁﬁlﬁ't(ﬂ of 'tﬁ’éaer?de%naIEgre%ﬂpfac% A0 fopéxaﬁlple an EGFR

ki nase 1 nvolved in cell cycle regulation (such
famuw tyrostegenmse mhllbamasei) as N«(B 1Chmr@HM@mnﬁMQpMDzey -6-(3-

d hi.bi f
mog Y oPrny Boan g i i eing AR RS R 2uBhyiphgng .7
b1sfzoﬁ%bﬁy&%@dﬂ&ha&%hn(ﬂmﬁmé RN OB IaF 6r b-AByRInti@6-N-(3-

r exanpl e a furlno (Xii) uricosuric agent, for

chlelsoafhﬂluerog@h@béh%é @Orglmlmppmow)qn@amhnb%nmmed@ﬂ@%) an
inh b)ﬂo ﬁthg é)c%l\él (eefggg )g?ovzt)%%ggﬁaﬂﬁgﬁye?r %er H%/Dle‘[é [ gﬂﬁ %pat(pc%/te

groRmEfmor(fBD@); (xvi) fibroblast growh factor for

exampl e basic fibroblast growmh factor (bFG-
) (aquP igngieasiicoeyRieupiay oshabish duiikjinthe eifeats @ﬁY%ﬁ@Jlﬁfa‘ad@ﬂlehal
erci Bl Gorepinblen PAREAE B SERTLa cEI kol RNt Birfbocy
beNKRumABG, co‘ﬁaaoﬁaadﬂszloeetcaimwwmzm BAALBO0YK MO 97/32856 or

I i nhi bitor such UT-77 or ZD-0Q892; (xxi : :
W@ﬁgﬁé?%ﬁaor&o?%mum@h % Fnethst s %%)0? gf%&ﬁl? jinomide,
' [ i nhi bi tor;
a ](r@%lf @??f[:ﬁhégﬁga%@gafgtﬁ%ﬁ%ﬁ%ggégg&gt fol ogous nol ecul e
(vipx pasesiaedarmapiddocnesdch,as (:smbfemsma AR bHE campagahdisdidsed in WO

o9 bt Mg D306 sl g N BRI it T b o021
(wfg%* le’lgéﬁt '_uE‘&l ﬁl@%‘[@éﬁ‘éé iﬂei‘ yOfor RAMUhe ok er&ﬁ&ﬁﬁt&fé%f B gets

(XxXVvIl) ibitor of transcription factor
listad ahovat suuh aslS:IS 2é§3M¥JI@,t1 TAPhNtisonseSTATS. A corrpound of

(il IS A O Bl AR IRCEY! Leall y ACCERt AL S, Bhdee aberrant
gerfeQ i hNAtibeRaipiB 0RRb@X%nS BROA It SlesREAVL GDERIEBEnL @ifectdi®nzyme

treat ment of cancer, for exanple suitable agénts
pro-rio thesapy) approaches such as those using cytosine deaminase, thymidine kinase or

a bacterial nitroreductase enzyme and approaches to increase patient tolerance to
chemotherapy or radiotherapy such as multi-drug resistance gene therapy; or

(ix) an agent used in an immunotherapeutic approach, for example ex-vivo and in-vivo
approaches to increase the immunogenicity of patient tumour cells, such as transfection
with cytokines such as interleukin 2, interleukin 4 or granulocyte-macrophage colony
stimulating factor, approaches to decrease T-cell anergy, approaches using transfected
immune cells such as cytokine-transfected dendritic cells, approaches using

cytokine-transfected tumour cell lines and approaches using anti-idiotypic antibodies.



(i) an antiproliferativel/antineoplastic drug or a

conbi nation thereof, as used in nedical oncol ogy, such
wa@sgooamearkyl ati ng agent (for exanpl e cis-pl atiPCT/SE2008/051263

car bopl atin, cycl ophosphani de, nitrogen nustard,

mel phal an, chloranbucil, busyl phan or a nitrosourea);

an antinetabolite (for exanple an antifolate such as a

fluoropyrimdine |ike 5-fluorouracil or tegafur,
In 1;;{@ dédl&tr fi& %jmp tdg oF {h%)ﬁ?\te%twﬁy& %'e%ﬁ "f\f ?t@fela(ﬁ? b &ﬁunctlon with a

roxyurea, gencitabine or I'taxe an tuno

suﬁﬂdaah@hn@ed&meEmmﬂnbEc&ﬂfﬂnﬁhracycl|ne such as

G BREQi Rhio e an THh DA b o REA By n o
I
)t ngﬁ{gg%pt%%ﬂﬁ{ élf@htag 'iﬁecfap?(gt%{ghol( Es%hm%a(@l{i@hg?ﬁenalme,

vi'nc as vincristine,
vi ndldaicng, ibutimar iribbteesl, @lmatetcxoibdtadivie foraipranabind, baolterol
taxotere); .or a topoisonerase inhibitor (for exanple

an @Bﬁﬂ@ﬁd@ﬂ?ﬁ@%&%&?ﬁmyﬁgﬂ as etoposi de, teniposide,
S50 G 0 SPERLTEN O L1 By
t anoxélbaive M amngdmstbsuchads oxafreman bdomldexiidterpeurn rbromlde

i odoxyf ene oestrogen r tor down reqgul ator (for
o Sl e R AR g TP BEan (1 or Coxam ¢

ki) cabiddamades chdiian fA8eptbi fudt@sH d8ctPis £LYORPIR AR receptor
acetate), a LHRH antagoni st or LHRH agonist (for
examﬁﬁgﬂgﬁkerelln | euprorelin or buserelin), a
| e nmegestrol acetate), an
5 Ihgg%rﬂﬁﬁ%a¥ﬁ$“§?or exanpl e as anastrozol e,
|t 1 @gRkRroi¥AAZRL&tiodide¥sepRShamdst; Or an i nhibitor of
5a-reductase such as finasteride; (iii) an agent which
@h@ picraidal ghceporgegid reqepios paenists did exarrpl e a
glo‘?@arsé’i iblRs sch'AEQh{[MMb ok RINTBS or an
h| Itor o uro nase plasm nogen ac |vatdr recept or
function); (iv) an |nh|b|tor of gromﬁh factor function,
for exanp a.gro h tor anti pbody. (for e.the
Th%\HlteﬁeUénlfb‘GQ“%YViﬂg fulicisoptaged BY r%fﬁr@n%@.tﬁ%%@@wmg
ﬂh@Q&hQQ§¥m5E%UXIng [C225]) a farnesyl transferase

Inhibitor, a tyrosine kinase inhibitor or a
serlne/threonlne ki nase inhibitor, an inhibitor of the
epi derpal growt h factor famly (for exanpl e an EGFR

Ge osi ne kinase inhibitor such as

N-(3-chl oro-4-fluorophenyl)-7-nmethoxy- 6- (3-
mor phol i nopr opoxy) qui nazol i n-4-am ne (gefitinib,

X-Rapresdyy, DNfiagtien kyRRDdhenyl ) - 6, 7-

X-Ray Powder Diffraction (XRPD) patterns were collected on a PANalytical X Pert PRO
MPD theta-theta system using nickel-filtered CuK-radiation (1.5418A, 45 kV, 40 mA) and
an X Celerator detector. A programmable divergence slit and a programmable anti-scatter
slit giving an irradiated length of 10 mm were used. Diffraction patterns were collected
between 2 and 40 °26 in a continuous scan mode. The scan speed was 4°/min, with an
increment of 0.016°. The measurements were performed at ambient conditions.

Thin flat samples were prepared on flat silicon zero background plates using a Teflon bar.
The plates were mounted in sample holders and rotated in a horizontal position during

measurement.
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bi s(2- met hoxyet hoxy) qui nazol i n-4-am ne (erlotinib,
CSl -774) or 6-acryl am do- N ( 3-
w@ kooer4t f | uor ophenyl ) - 7- ( 3- nor phol i nopr opoxypCUSEzA883051263
in-4-amne (C 1033)), an inhibitor of the
pl atel et-derived growh factg famly, or an inhibitor
of the hepatocyte growh factor famly; (v) an
ant i angi ogeni ¢ agent such as one which inhibits the
. hf
XREP B, ERE s O3 Bllce A thilg PnEH pidiTicaso
tenfpeedtae chmhbdatyurbel@acihg disalmeat dsoivedbode.SC pagednmable
. WO 97/ 22596, WD 97/ 30035, WD 97/ 32856 or. 98/ 13354) ,
leSlfgeacecﬁﬁﬁ P ATQFERMARIF RBU S EAleH 6‘{‘tt€éYm%€rE Ha%\»ﬁ?%t k@fﬂg& 5P10 mm
We%)iﬁg@.! Bl B0 nﬁ’a‘?tenﬁ%ér@ Ebllpé)c_{e(arbeﬁxxeénrf eﬁlglr40rb2@\{g§ continuous scan
unction or an angiostatin); (vi) a vascul ar damagl ng
modg€Eftie ssacépead wao Bhyheil,asittadn imcAdenoof @0 baynroastdndard experiment,
di sc%%sed in WO 99/02166, WO 00/40529, WO 00/ 41669, WO
the G IEASMpErgrO Y AOWSEASS INWSPE 9f 851 81nd (KRR pajistasgusie collected
as 8% ?Iﬂt tﬁ%’e{eﬁQ&ﬁﬁerﬁt‘l{lﬁ{s%ﬁ bediPlea@t@MRI Ris et 2 &EL&D DR PD
one of t targets |1sted above, such as |ISI'S 2503, an
pattemis werasoBertédsgnieahe (ivalimgltiagpeige hier aaske tbsi sangplgene
t herapy approach, for exanpl e approaches to repl ace
aberrant genes such as aberrant p53 or aberrant BRCA
Th@gerMMe@EEeT art OEREafbbRASQARRAYIR I IPFRHEY W8t the relative
t herapy) approaches such as those using cytosine
intehedyro hpesds cathygildisotesl Wi, ferssampleagtaanstabpyafpproximately 30
midl QL FOUC! 56 ANEYIR, And (s S €3hal %(f]tje QGRS of samples
%3¥ﬁenf o1 Erandet 6" chénbt erapy < oMY adi @ﬁe?gﬁf e
Furdigeriotd, it-sHbwl@ be @8 H&H@DE eha fiensithee hagyluchlatd depkndfg on
agent used i.n an inmunot herapeuti c approach, for
expeyiniepiab cadijonsaing sempls PIenA gl shehehasierrsd opeptateok the
palj{i@i@y ﬂf&@ @étﬁhlteYT]?%us%%tflaﬁt%{nahU p H%ec? gl%%tencgeus(ﬁ&k@ﬁl aéso influence
ransfection w cyt oki nes such as I fterleukin 2,
theirgibgvd awasity dalonlatipranilpecsyh gkilted irohb ageas bhwdly such effects when
sti mul %in factor, approaches to decrease T-cel
Cm%ﬂ%F@Vﬁfﬁﬁngﬁgﬁ@§'using transfected i mune cells such

Th@&if¥d pkbderir eﬁgbslfeﬁﬂeetﬁatqg@?&itti(;rpofqghéltc?til’on@%f W%?&%d by the

using cytokine-transfecte unmour cel ines and
preapphaigbtw svhudi thg sample-sitslirothy difEracinmictzodind thelzaro calibration of the

OB S SRR B NS S e e
diffrdioBPaBBrh d fiBscnfeds®d B6Lt6 Be fkeMs absolute values.

Calorimetry (DSC)

Using standard methods, for example those described in Hohne, G. W. H. et al (1996),
Differential Scanning Calorimetry, Springer, Berlin, the calorimetric response of a test
sample to increasing temperature was investigated using a TA Instruments Q2000
Modulated Temperature Differential Scanning Calorimeter (MTDSC). Measurements were
performed between 15 and 300 °C using a modulation of £0.50 °C in intervals of 40
seconds and a ramp rate of 5 °C per minute. Approximately 1 to 5 mg of test sample was

placed in aluminium cups with lids (no crimping) under a nitrogen atmosphere.
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a) a PDE4 inhibitor including an inhibitor of the

i sof orm PDE4D; b) a b-adrenoceptor agonist such as
woreioapsarer enol , i soproterenol, isoprenaline, PCT/SE2008/051263

al buterol, sal butanol, fornoterol, salneterol,

terbutaline, orciprenaline, fitolterol nesylate,

pi rbuterol or indacaterol; c) a nuscarinic receptor

antagoni st (for exanple a M, M2 or M3 antagonist,

It 1%%%? kgg‘wﬁ‘ {1 hee%Sé( %n%é@ g&&q %r)cttu%éqﬂa)avc‘ 5}418%&)&&192 'th{He

tiotropium um-br

puriity fof itizeyainpée ard ihghenseq Ipnﬁi:meﬂk)rs eespemh]lyahe tengferature scan rate. A
chenoki ne receptor function (such as a.CCRI or CCR8

perﬁ%%%tl%ﬂn t;ﬁ YHHH $eyroutye %np;%pg{cp@l?rag@n 61 555 uR instrumental

parhbBEH @Pa dff)er@ntﬁl@ Qcaﬁhﬁ? Qb RRm el 46 AER Hﬁﬂa%gh% afaBRABYRY data

agoni st; g) a steroid gl ucocorticoid pt or
aglbfvdlsetmcanbbmlleatefjrot ease inhibitor (such as a MW12
or MWP9 inhibitor); The present invention will now be
further explained by reference to the follow ng

GrhVinkstit alna¥ s?mm) CGeneral Met hods X-Ray Powder
Diffraction (XPRD) X- Ray Powder Diffraction (XRPD)

The altatvémﬁgc vaspense olf festsasiplesrio an@malgyt@ﬁnpwatuxespéw inpR@gated using

(%?E_ agtc%r%\rf]l%fié%%}l@g%&] %’E@% @‘ &jﬁslt nkl)leln s samples were heated

in Qﬁl&ﬂo@hﬂf(fgén ded with @heathgnaeramvahhm. di ver gence slit
and_a programmabl e anti-scatter slit %lglng an

App?qxaa@tﬁlwédt0|3elﬁgpﬁtf@fte% campicwers @lagsd in thpicpp pa hgadsd to

0 se collected between 2 and 40 2Q n a .
ap}%g%%lﬁn ou@@s%an node. The scan speed was 4/mn, with

an increnent of 0.016. The neasurenents were perfor med

I‘I‘gl ent conditions. Thin flat sanples were prepared
Hu&Hd’ftV RteER9t}%¥on zer o background pl ates using a Tefl on

Th@ avaaﬁc &lsﬁ&%%s Yelc& nglB[gs ¢g clﬁzﬁﬁﬁéﬁmuﬁnﬁ‘@} defSin@fgated using a
tated 1n a horizontal position during

TGA 5000 (TA Instruments) Gravimetrical Vapour Sorption (GVS). The relative humidity

(RH) was raised in steps of 5% to 90%RH and lowered back to 0%RH in two cycles. Each

level of RH was held until the equlibrium condition (sample weight change< 0.01 wt% per

10 minutes) was reached. Measurements were normally made at 25 °C. Approximately 5

mg of the test sample was placed in the cup and evaluated. The hygroscopicity was

calculated as the relative change in weight of the sample between the two conditions 0%

RH and 80% RH during the second cycle.

1H NMR and 13C NMR spectra were recorded on a Varian Inova 400 MHz or a Varian

Mercury-VX 300 MHz instrument. The central peaks of chloroform-d (i 7.27 ppm),
dimethylsulfoxide-ds (6n 2.50 ppm), acetonitrile-d; (6x 1.95 ppm) or methanol-dy (6 3.31
ppm) were used as internal references. Column chromatography was carried out using
silica gel (0.040-0.063 mm, Merck). Unless stated otherwise, starting materials were
commercially available. All solvents and commercial reagents were of laboratory grade

and were used as received.
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nmeasur enent . XRPD patterns at el evated tenperatures
were collected using a Anton Paar TTK450 tenperature
W@ b@ser7hount ed on the instrunent described abOWEE2088/051263
programmabl e di vergence slit and a programmabl e
anti-scatter slit giving an jgradiated I ength of 10 mm
were used. Diffraction patterns were coll ected between
2 and 40 2Q n a continuous scan node. The scan speed
was 6/mn, wth an increnent of 0.016. In a standard
experinment, the sanple tenperature was increased in
Thsfcﬁmuogmé%dva@dlséﬂ%lamm/ﬂsgna@sisme col  ected as soon
as the t rrperatur s had been reached. n this
InstrupaRi/ g@ﬂ?ﬁ §t m Wrﬁ YRy Zhk i &0dun) M@f%%PGB kg rate
0.7t %l er[@ﬁ fl 750 R SYivent %r wWateh 6. e TIRMI$ont BY §cetonitrile +
person skillé&d in the art of X-ray povvder diffraction
0.10¢ TFAr, éahdiset t5h%i%0tth@nme| %06 Bel mmt. ensity of peaks can
be affected by, for exanple, grains above
approximately 30 mcronmeter in size and non-unitary
Anél%ﬁ@ﬁtchfo%dt&g% W G ﬁﬁlén%fsf}%%et?}n@ﬂgﬁﬂlﬁnﬁfz $RMBILS with 3.5 um
Fart her nor e, shoul d be understood that intensities
partielg sfdeuwithi ate&omarde’mdtem@ 1(%1 tre&tpnoamam tatl ag orodhile pbavs imagradient

ratlon u rre ntatlon of
frofyh 0 T ok aenieong SN W8k St | ¢ or
fixed divergence slits VVI|| also i nfluence the
relative intensity calculations. A person skilled in
The alebreviatigrarmr hamd luscdsindhe exangdesshanh die lobaweng mepnings:

i ffracti tterns. The skilled person will also
Tngeal e tfahgfig)% r<aemp05| tion of reflections can be

caﬁfectgcthhyoﬁlhﬂaa@gem se height at which the sanple
sits in the diffractoneter and the zero calibration of
TFARe leﬂﬂ‘a@Pé)??élﬁéﬁl The surface planarity of the

1\)gEarrpl enNTRYyifk ?91&% smal| effect. Hence the
ern

ffraction pa ata presented are not to be taken
Et@Ac: absEihyta‘acemé ues. Calorinetry (DSC) Using standard

hods rex e those described in Hohne, GW H
Dl\&%al P@@&}l Sutﬁ%f"@?entl al Scanning Calorinetry,
Mml NORF.BEST mkihy] {h& cal orinmetric response of a test

sanple to 1 hcreaSing tenperature was investigated

SMusi ng atalikglmagerialment s Q2000 Modul ated Tenper at ure
RTD| fferenti aI Scannl ng Cal ori neter (MIDSC).
Measur BREALEREREC

Eq: Equivalent

Example 1

0 NN,
O” N
@5{
£F

6-[ 1-(4-Cvanophenyl)-1H-pyrazol-5-y1]-5-methyl-3-ox0-4-[ 3-(trifluoromethyl)phenvyl]-

3.4-dihydropyrazine-2-carboxamide
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performed between 15 and 300 C using a nodul ati on of
0.50 Cinintervals of 40 seconds and a ranp rate of 5
w@2p@eneninute. Approximately 1 to 5 ng of testPGCEIFA088/051263
was placed in alum niumcups with Iids (no crinping)
under a nitrogen atnosphere.dgt is well known that the
DSC onset and peak tenperatures may vary according to
the purity of the sanple and instrunental paraneters,
especially the tenperature scanyrate. A person skilled
in the art can use routipe ‘Mﬁgzaélon/calibration to
set up instrunental ﬁar ters f fdifferentia
scanni ng cal ori neter dat a con%arable to the
data presented here can collected. Gavinetric
Anal ysis (TGA) The grav F|c response of test
sanpl es to increasing tenpéeratures was |nvest|gated

i § T Pata ol B B U SRR SR v hv1-3-0x0-4

%ﬂﬁ&ﬁﬁﬁt@@?,h&fﬂm - cmﬂﬁlrd)ﬂﬁ}aﬁﬁ’é 2-cafbokPafe/ (SMD, 1.136 g, 2.59 mmol)

r oxi mat the test sanple was pl aced
and %hvdr@zmmbewnhéﬁm@o rabpiﬂ 898 ge3.60 yBYPY WA, stirred in methanol
e ALY SRR TR AR R U G BENESFsShph R oo

to 46 @9%15&9@@0 {nT)Awitsﬂﬁ:!dé@J AR the )mitay tHéﬁtcbd)l@alto Wpﬁﬂér stirring for 30
Sor pti on The relative hun1d|(% was rai sed
mlmﬁeszk@pﬁ@h wasd}alt@@ gobaaskadavith wates 61 948k afl% thywgay qrigd to give

melR 6 1A Sy iR Rerh S o imptof vl S eI -BE -G o
(triﬂemoﬂx&thyﬂ)phé@&))& Mekhykaghednc-Meathok glaenil sl Svie ©8%) as a yellow

normal ly made at 25 OC. Approximately 5 ng of the test
Sd%%nple was placed in the cup and eval uated. The

RAISISEONE) DX R oHlaLag B L0 L ety oo o
768@1@&9 89%0 Brdodwut, i4pg, thss geemnd cycle. 1 13 H NWR and

C NMR spectra were recorded on a Varian I nova 400 MHz
APGI-MS %ﬁr i[YH Ve A8 (re\nC sbowed- peaks tyithidit, = 48— csrmnd dans

1SO'Slaks of chloroformJ (5H 7.27 ppnm,
nethylsquOX|de- (5H 2.50 ppn), acetonitrile-d? (5H
1.95 ppm) or nmethanol- L (5H 3.31

Methyl 6-(3-(2-(4-cyanophenyl)hydrazono)prop-1-ynyl)-5-methyl-3-ox0-4-(3-
(trifluoromethyl)phenyl)-3,4-dihydropyrazine-2-carboxylate (1.713 g, 3.57 mmol) was
mixed with 7.0M ammonia in methanol (35 mL, 1624.56 mmol), divided into two portions
and each portion was separately run in a 20 ml microwave vial in a Biotage Initiator at
120 °C for 20 minutes. A 10 bar pressure was observed during the reaction. The two
reaction mixtures were combined and evaporated to give a dark brown residue (1.756 g)
which was dissolved in a small volume of MeCN, loaded onto a dry silica column 2.5 (1) x
7 (diam) cm and eluted with 0 : 10 to 4 : 6 MeCN : t-butyl methyl ether under suction.
Pure fractions were evaporated to give a brown material (1.29 g) that was dissolved in
warm absolute ethanol (13 ml), stirred at 50 °C for half an hour, then overnight at RT. The
solid was filtered off and dried to give 6-[1-(4-cyanophenyl)-1H-pyrazol-5-yl]-5-methyl-3-
ox0-4-[3-(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide (0.9699 g, 58.5%).
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30

ppm) were used as internal references. Columm
chromat ography was carried out using silica gel
W@ 200040201 063 nmm  Merck). Unl ess stated ot her WGESE2008/051263
starting materials were commercially avail able. All
sol vents and commerci al reaggnts were of |aboratory
grade and were used as received. The foll owi ng net hod
was used for LC/MS analysis: Instrunent Agilent 1100;

1R B o M7 RS &l cndth 2B i LB Ve AL S st g+ 7.78

@ i Bl 05 7t B0 B RS (8t BTl K ey k6 G 310

Ap@ipq\@g&yzogggglpmms run on a Symetry Gis-colum, 2.1 X
O Mmwith 3.5 mmparticle size, with

acetonltr| le/water/0.1%trifiuoroacetic acid as nobile
phase in a gradient fromES%t ?5% acetonitrile over 8
mnutes at a flow of O. 7—%—;’1}%—ﬁ—The abbrevi ati ons or
terrrs usehd |n1t he exan‘pl es have the foI I o ng

34]'[2@1 1 Tri f1.U0 E%argetl oF %% d %‘F F: NN— Dlrret hyI for mam de
o .y? & —bi met hyl sul phoxi de MIBE:

tert-Butyl rrethyl ether SM Starting material RT: Room

AﬁtﬁfGP@ %ﬁﬁﬁ'&? 1% 5phe Eﬂ%ﬂ iy FfiH@g;r Wag anl-(}e_d fo r?leett )}|6-_ 1:(61;(0_ 4
cya.-nbﬁhe(ntyt)l—lfl—l[-qjyfatzmﬁ hMI-S)—mh&]yyBloxo 4-[3- (trlﬂuoromethyl)phenyl] 3,4-
- di hydr opyr azi ne- oxam del

dlhy@@ﬁgra@@pt%%gowlaég k3 77,@@59 MeOH (3. 8 L, 13 Vols) under nitrogen. The
S R o T O ST RSt e
washedvatheMeOWMR(2 X17 3431 )gind 2ris® undaylvacuum. The crude material was
dissolved in acetone (10.7 L) at 45 °C, and filtered to remove particulates. The filtrate was
concentrated to a volume of about 3.8 L. The resulting slurry was diluted by the addition of
methyl isobutyl ketone (10 L), and a further 3.2 L of solvent were removed by distillation.
Further methyl isobutyl ketone (7.8 L) was added to achieve a total of about 53 relative
volumes (with respect to substrate). The resulting slurry was heated to 53-60 °C and held
within this temperature range until in-processes testing (DSC) showed that the desired
polymorph had been achieved (62 hours for this particular batch). The slurry was cooled to
25 °C over 4 hours, and then held at 20-25 °C for 36 hours. The product was collected by
filtration, and the cake washed with methyl isobutyl ketone (1.9 L). The cake was dried in
a vacuum oven at 55 °C until constant weight was achieved. After drying, the title

compound (310.8 g, 87%) was obtained as a pale yellow crystalline solid.
1H NMR (400 MHz, CDCl3) & 8.31 (s, 1H), 7.90 (d, ] = 7.6 Hz, 1H), 7.83 (m, 2H), 7.78 (d,

J=8.8 Hz, 2H), 7.62 (m, 4H), 6.68 (d, ] = 1.8 Hz, 1H), 6.28 (s, 1H), 1.86 (s, 3H).
APCI-MS "/z: 465.0 [MH].

Ethyl oxo {[3-(trifluoromethyl)phenvl]amino} acetate
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and 4-hydrazi nyl benzonitrile hydrochl oride (0.508 g,
3.00 mmol) were stirred in nmethanol (25 nL) and water

W@ 2009/06d2y1 under air at 65 0C . After |h, the nPRI/SEZ08/051263
was allowed to cool to 45 0C, water (50 m) was added
and the mxture then cool ed 40 RT. After stirring for
30 mnutes, the solid was filtered off, washed with
water (100 m) and then air dried to give nethyl
6-(3-(2-(4- cyanophenyl)hydrazopp)prop-
1-ynyl ) - 5- et hyl - 3- oxo- 4- (3]
(trifluoronethyl)phenyl)- 3W£Wﬂ|hydropyra2|ne 2- car boxy
late (1.18 g, 95% as ay %ysolld 1H NVMR (300 MHz,
DMSQd 6) d 2.21 (s, 3H), (s, 7.01 (s, IH,
7.32 (d, 2H), 7.66 (d, ZFD 7.78 - 8 00 (m 4H), 10.55
(s, IH. APClI-Ms mz: [ M+H= 480] the LC showed 2 peaks
with MtH = 480 - cis and trans isoners. Methyl

3- T@léf(@rdtﬁetﬁy?lgﬁiﬁﬁ@ @ioan ¥ lchhydetzianoyrBopgl t.¥rRY) AndethHtdoythte (4.55
- 3- 0X0- 4-

L) werd ahpigsd 6ore flagh. piisedynder 3 nitrefichyénesmergzng sooled & ok yEthyl

;
oxail}éa]ltc%lc{rﬂge rg%%% g 3]53’ n@ W%ﬂg%é%m%i(%g%lw% tt% rgacgmtngggﬁ%}ht%re
betRREd 505 Camte RAGHPAILIRRvNESarERB &S 86 el ¥ind HEliaD 16 186C for 2.5
m mcrowave vial in a Biotage Initiator at 120 OC for
howgrg Therrgacé@n was|thappienghed 9sithy watga e’ Shiks e dqenons Hyer tas
nhi ned
sepélragecc% and, ¢ cfa(g B/V\@l elihaﬁc t%tn {ng( ibj: e: o\é\ge{n?(( %9%'6;9&?3 comlgjmed and

WaMﬁdGﬂtlﬂm HIC5@M3VIEE wiater 80.88B); | satu@dt wbudrdim b@aﬂﬁﬂa‘[e (0.58
onto a dr ica colum 2.5 (1) x dian) cma

L):angederah£R Lo, Thergrsamic Jayer wawmentratte @tmn%twpld the title
Cmg$&ﬁﬁ(§§9§ghﬁﬂﬁ%h%%nfﬁ%@%b%gé&%bﬂ s wer e evaporated to

mat’er lat was di ssolved in
t d
Hvrglwge g@@%ﬁ%en gjva(ﬁ%%)m)s 8l cALECS! 183 §5.6>3 @cPerg.o Hz, 1H),

hour’ erni g
76fll({ tyer gd I@Zflrgn¢5qilr(¢leﬂ 78 | VEH), 4.32 (q, J = 7.5 Hz 2H), 1.32 (1, 7 =7.0
| - (4- cyanophenyl')- | H pyrazol - 5- yﬁj 5- et hyl - 3
- 4-[3-(trifluoronethyl)phenyl]-3,4- dlhydropyrazine-
car hpxam de (0,9699 g, 58.5%. 1H NNR (400 MHz,
AP@E)@@)/W@@N%] IH), 7.90 (d, J =7.6 Hz, IH), 7.83
(m 2H), 7.78 (d, J = 8.8 Hz, 2H), 7.62 (m 4H), 6.68
(d, J =1.8 Hz, IH), 6.28 (s, IH, 1.86 (s, 3H)

N-AAH S 11 gv1) 4053 QurliMotdmethyl)-phenyllethanediamide
o)
HN Jk,(“ \)\ OH
o)

F
£ F

Ethanol (1.27 L) and ethyl oxo{[3-(trifluoromethyl)phenyl]amino }acetate (243.15 g, 1 eq)
were heated to reflux. 1-Amino-2-propanol (73.2 g, 1.05 eq) in ethanol (0.29 L) was added
to the reaction mixture over 1 hour. The reaction mixture was held at reflux for a further 3
hours and then cooled to 20-25 °C. The solvent was removed on a rotary evaporator and
the resulting white solid was dissolved in ethyl acetate (1.6 L). The solution was reduced in
volume by 80% by distillation at atmospheric pressure. Heptane (1.29 L) was then added
and the product precipitated. The mixture was cooled further to 0-5 °C and held at this

temperature for 1 hour. The mixture was filtered and the filter cake washed with heptane



10

15

20

25

Exanple la
6-[1-(4-Cyanophenyl)-I H pyrazol -5-yl I -5-net hyl - 3- oxo-4

w0 p®9psn2if | uor onet hyl ) phenyl I - PCT/SE2008/051263
3, 4-di hvdr opyr azi ne- 2- car boxam de Form A Amoni a
solution (1.12 L, 7Min MeOH4, 10 eq) was added to
met hyl 6-[1-(4-
cyanophenyl)-lktpyrazol 5-yl]-5-nmethyl -3-o0x0-4-[3-(tri

0.3 FEaPETLPE AHRUEDY el ase500C Tt oy it vhp g e
coxﬁﬁbuﬁal(gm 8 deg4. 3vo) (vagRblatclng aSusRaRGIAMnyBSidst i rred at
! anbi ent tenperature for 36 h. The m xture was then
HINMRe36d, MHashRIEOUIENS Ve Obl (68 1)/ 847rd,)/ ald Hej Bd), 8.29 (s, 1H),
under vacuum The crude material was dissolved in
8.1adétond.2(Ha. TH)L Y .6at(t, 45 8CHand)f7.49 &, dd 7.6 Hedbhet 91 (d, /=49

B LR Estle LS B TRSLE  2.
Ay G RIRRE S O SolVene er Temmued by

distillation. Further methyl isobutyl ketone (7.8 L)

was added to achieve a total of about 53 relative

vol unes (wth resoect to substrate) The resulting

& . RFO g ¢ N a2 \d HOFO ‘igngl eg ! .‘!c 'ﬂv“ thls
tenperature range until in- processes testing (DSC)
showed that the desired polyynorph had been achieved
(62 hours for this partiengfﬁph.ch). The slurry was
cooled to 25 OC over 4 hoyr and then held at 20-25
OC for 36 hours. The pro t rwas col |l ected by
filtration, and the cake d with nethyl isobutyl
ketone (1.9 L). The cake was dried in a vacuum oven at
55 OC until constant wei ght was achi eved. After

ying, the title conmpound (310.8 8799 was obt ai ned
AceisHUTIgHR BOARTGON-Grpgrarsiroms Dsi- i Sk KRRIBAB M

phe%%? %1%_86%1331‘1@?((’2 6 g,J 'e_a) % ggarég(}_bo anea%t?@l(\)r%@e}ll%kgw%;ggﬁe
slu{rgi A:l}vuféryln(;fguﬂﬂzmuhfbh,loﬁeﬂ&dfaé% %Zy?-ﬁ g, 010B&y)(is waldl)0.21 L) was

cha{rgegl '[E)t‘[]ilq kepelet &qg}(um,{)%@lf 4 il r}ge)ég was dissolved in water (0.48 L)
anc} Qc&i%ﬂ at Jer ﬂoftlzéJ@e{rﬁ %%vl}‘ﬁ/ écﬁﬁ‘t'l(%ﬂ H&r Q%%Ersgceeﬂm ‘Eﬁe' re?cé‘ilogs

triethylam ne g, 6 eq) and ace ate
tenip)erame é)eﬁzhlia:h gédstw. ght Irraﬁ:klon phaded hHhid?e 202257t foo g éllirther 4

h01{rg g\grf{tgp ?3;_4? é?g/% g%getgg%fga&gggawﬁz tgtgyt{g@rg,}g?%%lllqc?eglby ﬁltratlon The
filtERARE 'W%Q WaSHIRSK At Yol (0.84 L) and dried at 65 °C. The title compound (177.2

g, 89.2%) was isolated as a pale grey fluffy solid.
1H NMR (300 MHz, DMSO-dg) ¢ 11.04 (s, 1H), 9.08 (t, J = 6.0 Hz, 1H), 8.29 (s, 1H),

8.12 (d, J= 8.1 Hz, 1H), 7.61 (t, J = 8.1 Hz, 1H), 7.50 (d, J = 7.9 Hz, 1H), 4.09 (d, J = 6.0
Hz, 2H), 2.14 (s, 3H).

MS "z : 289 [MH']

6-Methyl-1-[3-(trifluoromethyl)phenvyl]-1.4-dihydropyrazine-2.3-dione




10

15

20

25

bet ween 5-10 OC. The reaction m xture was warnmed to 16
0C and held at 16-19 OC for 2.5 hours. The reaction
wor®Ivsiem quenched with water (2.33 L). The ageReDsB008/051263
| ayer was separated and extracted with ethyl acetate
(1.05 L). The organic |ayerspwere conbined and washed
wth 2MHO (0.88 L); water (0.88 L); saturated
aqueous sodi um bi carbonate (0.58 L); and water (0.88
L). The organic |ayer was cgncentrated to dryness to
yield the title conpound P .2 g, 100% as an
orange/ yel l ow solid. 1H NNMR\300 MHz, DMsGd 6) d 11.09
(s, IH, 8.19 (s, IH, 8.03X4d, J =8.0H, IH, 7.61
(t, J =8.1 Hz, IH, 7.51 ( = 7.8 Hz, IH), 4.32
(g, J =7.5 Hz, 2H), 1.32 (t, =7.0 Hz, 3H). APCl - M5
mz: 262.0 [MH ] . N (2-HvdroxypropyD N
"-[3-(trifluoromethyl)-phenyll ethanedi am de Et hanol

1.27 L) and e 0X - (1r] or hyl ) phepyl ]
Coé‘%nsﬂlﬁ}'l“‘%&% @%@&%55 éﬂlyaagia@%ds p Sté’qéSf ‘5@%&) ﬂ%@é&@aﬁé’ rldx.

N - i _ D 7 . y | Wl
(oA TR R2u, Bonk PRl PRl gl over2
hourg &cgivon cleaxboma sehisionelficiad.2§ bdursthef roact@anfwastcheled 3o 20 °C.

hours and then cooled to 20-25 OC. The sol vent was

The pgei@yMBYUIS Wastthenaddod oy alenrd lankeeriee the sampqrayradelave 10 °C.

id di | ved ,i t t 1. c~Ih
g T s T B TS 8 lond TEY RS ohy Bepls G g e
cal@tw AtWREEN®1th Qval@dr§§ $haed tHoeRhdRodult ZRhhdkedVastht MKk, Water
added and the product precipitated. The m xture was

(0.32b) was ¢hargadendithe wigugetigad forai0dnaptos hiky misigye mes diltered and
. z . A .
ol g LAY R TS 97 DS S g

offdvhietkoditl (HX8.0& Watr dmtdno 2%, 390, cdriéaet uins O VEN0 g T9E).
| title compound (227.88 g, 84.3% was isolated as a
HWiVIRe(406 WsHal DME©-8¢)l ¢ l1.24 kbdNVR)( BOD-7NHiz(m, DV¥BCA. 76 Xt, d = 7.8 Hz,
10.99 (bs, IH, 8.77 (t, J =6.3 Hz, IH), 8.29 (s,
1H),A)q7 @, 1=1.§ Hz, UH): 680AdHE+ 512z, TH)60.60 (d, 7= +.181z1 31|
IH, %49 (d, J 7.5 Hz, IH, 4.91 (d, J =4.9 Hz,
APCN)MSP,./ZZWEQ,D\@JH&& 7 Hz, IH), 3.20-3.12 (m 2H), 1.05
(d, J =6.3 Hz, 3H). APCI-M5 mz: 273.1 [ M# - 18].
N-(2- Oxopropyl )-N -[3-(trifluoronethyl)phenyl]

3-E§B£]1%-rbe-glieﬂmg -ET 3-(trifluoromethyDphenylpyrazin-2(1H)-one

Br__N

X

O”'N
F
£ F

6-Methyl-1-[3-(trifluoromethyl)phenyl]-1,4-dihydropyrazine-2,3-dione (289.34 g @ 100%,
1 eq) and toluene (3 L) were charged to a flask and the slurry heated to reflux. Azeotroped
water (53 ml) was collected and the slurry cooled to 25 °C. The toluene was then removed
under reduced pressure at <50 °C to give an off-white powder. This material was then
added to acetonitrile (2.95 L) and the reaction mixture heated to 64-67 °C. In a separate 2L

3 necked flask, phosphorus oxybromide (368.4 g, 1.2 eq) was dissolved in acetonitrile
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Il HI HNL N L o QF F Acetonitrile (3.06 L) and
N- (2- hydr oxypropyl )-N -[3-(trifluoronethyl)-

Wpb@awbi2et hanedi am de (200 g, 1 eq) were char gedI/sER088/051263
reaction vessel to give a white slurry. A slurry of
rutheniumchloride hydrate (44 33 g, 0.02 eq) in water
(0.21 L) was charged to the reactor. Sodium bromate (
114.4 g, 1.1 eq) was dissolved in water (0.48 L) and

B T R
mimBecit I6Q¥67W@S Thbegactieh dnﬁhre&@as&ﬁerﬂﬁélﬁ at 667 e tthes.5 Aours and was

hours. Water és 4 L) was added to the mi xture and the
thep coelad to Z:QJIZI3 éct %@urbgﬁdfspﬁmﬂablp@honamm Wittt dO. clakeasigled over

t L d drijed at .
30 PR oetbtae feshon The s ER sBise Citud w2023 °C.
The? E(ﬁbﬂ \LJLSLHI&Y ﬁﬁé}l(ekl aff alahl tllﬂ!\'ﬂtc(r%aﬁe %‘)"@hed%m( afe) 2dx 855 QJ? to give
the(tdle c@mpomcnawwaueH)wet ?01611(436 4 gJ74:3% @ Hap%) H) 7.50

g‘ﬂ.b/l\]_79HZQ@SHQ) 4.09 (d, J = 6.0 Hz, 2 214§

Né{tqggor}}vfﬂzl[st(t Efm;,y 96 (tsth) 7h92 (dli |7f1 dz ;Hé 783 (L, J =175
- -1 - ri uor one en | ro ra

Hzg B ] Soeckihd 1ol g e ab bt 3185 L) wae hear o

APE?»??%@%%&%@%%@&W? ot %lazlel(;li aEn'Séle (200 g, 1 eq))

was then added portion-w se over 2 hours to give a
cl ear brown solution. After 3.25 hours the reaction
was cooled to 20 0C. The reactlon n1xture was t hen

| hy kg UL gl dydrapyeazinst yoarboxylate
OC The mhlte slurry was then stlrred at 0-5 0Cfor a
further 1 hour before filtering. The filter cake was
washed with water (2 L) an e danp product recharged
to the flask. Water (0.85 LY vhs charged and the
m xture stirred for 30 m n&t The m xture was
filtered and the filter cak qhed wth water (0.25
L). The title conpound was i > ted as a water-wet,

3-Bromo-6-methyl-1-[3-(trifluoromethyl)phenyl]pyrazin-2(1H)-one (750 g),
diacetoxypalladium (3 g, 0.006 eq), 1,3-bis(diphenylphosphino)propane (6.6 g, 0.007 eq)
and triethylamine (600 ml) were dissolved in methanol (3.15 L). The reaction mixture was
degassed with carbon monoxide (10 bar) and heated to 65 °C for 12 hours. The reaction
mixture was concentrated to two thirds of its volume and cooled to 0 °C. The product was
filtered, washed three times with methanol and diethyl ether (1 L). The title compound was

slurried in water (2 L), filtered and was dried under vacuum to give 590 g (85%).
1H NMR (400 MHz, DMSO-dg) & 7.97 (s, 1H), 7.92 (d, J = 7.5 Hz, 1H), 7.83 (t, J=7.5
Hz, 1H), 7.77 (d, J=7.5 Hz, 1H), 7.52 (s, 1H), 3.80 (s, 3H), 1.94 (s, 3H).

APCI-MS ™/z: 313.0 [MH ' ].
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off-white solid (228.0 g, water content = 26.5%

corrected nmass 168.0 g, 90% . 1H NWR (400 MHz, DMs(Md
w@oodode7e4 (bs, IH), 7.87-7.81 (m 2H), 7.77 BCT/SB2088/051263

7.8 Hz, IH), 7.67 (d, J =7.8 Hz, IH), 6.30 (d, J =5.2

Hz, IH), 1.61 (d, J = 1.1Hz,43H). APCI-M5S mlz: 271.0

[M+ ] .

3- Brono- 6- et hyl -1 -r 3- (trlfluoronethyl)phenylIpyra2|n-

cm@@ﬁgmg,S-dlone (289.34 g @100% 1 eq) and tol uene (3
L) were charged to a flask and the slurry heated to

reflux. Azeotroped water iigj1 was collected and the

slurry cooled to 25 0C. Th Uene was then renoved
under reduced pressure at to give an off-white
powder. This material was t added to acetonitrile
(2.95 L) and the reaction m e heated to 64-67 OC.
In a separate 2L 3 necked fl ask, thosphorus oxybrom de

(368. 4 % 1.2 e was di ssolved in acetonitrile(l.475
Meﬂ)yl 5ThethpeBegp-ddet(rivaromethglypheny ird uddrydreppiraaingeticarboxylate

oS 1R Rl MR £ R A d 7 s BfomydBeinimide

(2203Bug @E@m@@ﬁsélb@m@ﬂﬁ(@ I1)0andi0xdded @Ghe Satbtidoditesh over 1 hour.
sod|un1 i carbonate in water (10.3 L) was added over 30

Postiaddities. the r@aémwaﬁ pETede dt' 1200 C ol hpwisutlee igagtionHaipture was

s LR B L Pug iR Tk ee?a&lﬁ% ISR MR pyemich.

Thtifde E&nlb.()unﬂ(i)vzgl vaﬁecttédaby titttagion ONpotakd was washvatveith weter (1 L) and

lid (486. 74. 3% @ 1009 1H NMR (40
hepgz?nelo(l-}f)%gélgen (1I‘i’q51 to 90@%?1]{ yei tat 49 §1ing1v %6%%/8\/5 t
, J=7.5H, IH, 7.77 (d, J =7.5 Hz, |H), 7.27 (s,
HIN'MR (19%941 MHZBBMSQ@REG) d M4z =232He, 24hd 7 3841, 9 < MHHZ] 1H),

776 Gy P13k 58] 6 (D 211665 GHBk hyl ) phenyl 1 -3, 4- i hyd
ropyrazi ne- 2- car boxyl ate
3-Brono-6-nethyl -1-[3-(trifluoronethyl)phenyl]pyrazin-
4-( Rl gaene- ) BOnMhitridi acet oxypal | adi um (3 g, 0.006 eq),
[, 3-bi s(di phenyl phosphi no) propane (6.6 g, 0.007 eq)
and triethylamne (600 mM) were dissolved in nmethano
(3.15 L). The reaction mxtu s degassed with
car bon nonoxi de (10 bar) an ated to 65 0C for 12
hours. The reaction nixtﬁf was concentrated to two
thirds of its volune and cooled to O OC. The product
was

4-Fluorobenzonitrile (204.2 g), pyrazole (138.6 g, 1.22 eq) and potassium carbonate (281.5
g, 1.22 eq) in DMF (1110 ml) were heated at 120 °C for 7 hours. The suspension was

cooled to 25 °C and water (2920 ml) added. The reaction was extracted with MTBE (3 x
1460 ml) and the combined extracts were washed with water (3 x 1460 ml) and saturated
aqueous sodium chloride (1460 ml). The organic phase was concentrated at atmospheric
pressure until the pot temperature rose to 65 °C. Heptane (1700 ml) was added over 30
minutes at 60—65 °C, and then a further 300 ml of distillate was collected. The solution
was stirred at 60-65 °C for 15 minutes and then cooled to <5 °C. The slurry was filtered
and washed with heptane (2 x 200 ml), and dried under vacuum to constant weight to give

the title compound as a solid (245.3 g, 87%).
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filtered, washed three tinmes wi th nmethanol and di et hyl
ether ( 1 L). The title conpound was slurried in water
W@ 200061271 | t ered and was dried under vacuum t oPQi/§E2088051263
g (85%. 1H NWR (400 MHz, DMBQd 6) d 7.97 (s, |IH),
7.92 (d, J =7.5 H, IH, 7.3 (t, J =7.5 Hz, IH),
7.77 (d, J =7.5 Hz, IH), 7.52 (s, IH, 3.80 (s, 3H),
1.94 (s, 3H. APCI-M5 mz: 313.0 [ M+ ] . Methyl
| 6-bromo-5-net hyl - 3- oxo-4-r3-(trifluoronethyl)phenyll-3
H,MM@&i @0 Ndhyr @RChe- @51 ¢arlidx yl7at(d, My, WylS (d, 1H), 7.81 (d, 2H), 7.98
5-nmet hyl - 3-0x0-4-[3-(trifl uoronethyl)phenyl]-3,4-di hyd
d, dBpyr azi ne- 2- carboxyl ate (400 g, 1 eq) was dissol ved
in DMF (3 L) and stirred at 17-20 OC
N- Bronmosucci ni mde (229.3 g, 1 eq) was dissolved in
4-[ V465 S Thtam&RG-[AS0EH; Qb4 rBRNES TGy SRMT Jy A AYSHitrike
hour. Post-addition, the reaction was stirred at 1/7-20
OC for 10 hours. The reaction mxture was added to
water (15 L) with stirri%ggThe resulting slurry was
[
B

stirred at 20-25 0C over ht. The title conpound was
collected by filtration. e e was washed with
water ( 1 L) and hept ane€\ and then dried to

constant weight at 40 OC ¥d give 456 g (91%. 1H NMR

(299.947 Mz, DMsQd 6) d 7.94 (d, J = 6.9 Hz, 2H),
7.86 (t, J =7.8 Hz, IH), 7.76 (d, J =7.9 Hz, I H,
226,63 e‘(rgrpetgﬂp’lpegl_dl_pei@%é} Il’éH}25 gq)(anﬂq}ﬁ, (3 &) were %ﬂdyd to a flask
it Ghl = hid il 204,
an g0 E % B SLARRIEPEA LRl B o By oBYLERGH Fao
midut@&2w Btk niamthing(thd t@nil pmpeaerdaated atc 12QQenfpte Zddition,

hours. The suspensi on was cooled to 25 0OC and wat er
the (r@@20n mixtuaddedstirfidert -2@i¢ 2 ‘@hfond8 nerttea dthe aniwiurdr wivil Bign cooled

o B b S RSP SSs 0 5 e
slog/w 8d 443 &éﬁﬁgs Philst k&lﬁng ﬂ}%ﬁ%ﬁ?ﬁgttﬁgez% 4RSS £ONCRRLL %cgtgon was

at nospheri c pressure tenperature ro

cothPle@5thdmixtdepihvan firtciz050H)2 wasoradiesirQUSprdé)| Binabdl@rate (2-
at 60-65 0C, and then a further 300 nl of distillate

isopkep oo et tadranetiy | d o), irdiaxaberaking) (753 4dnlat . 26 @ pwap@lded to the
The

reag i P Py S ASAEn SR TRab® s e 000 i pllpwed
by Aih&&vHUREETHEIOBUM AGicL QIS Wad\&inghéte! @e eliX@re was left to stir for
45 minutes. The mixture was then allowed to warm to —15 °C. Acetic acid (0.51 L, 1 eq)
was added over 45 minutes whilst keeping the temperature <0 °C. The mixture was then
stirred for 30 minutes at 0 to —5 °C. Water (1.5 L) was then added over 1.5 hours whilst
keeping the temperature between 0 and —5 °C, followed by the further water (4.5 L) over 1
hour. After the water addition was complete, the mixture was stirred between 0 and —5°C
for 30 minutes. The solid was filtered off, washed four times with cold water (1000 mL)
and then dried in a vacuum oven at 40 °C to constant weight to give 4-[5-(4,4,5,5-

tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yl]-benzonitrile (566 g, 64%).

"H NMR (300 MHz, CDCl3): 1.30 (s, 12H), 6.97 (d, 1H), 7.73 (m, SH).
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the title conpound as a solid (245.3 g, 87%.1H NWR
(400 MHz, CDCI3) : 6.51 (q, IH, 7.71 (d, 2H), 7.75
W@ elgoobede71 7. 81 (d, 2H), 7.98 (d, IH). PCT/SE2008/051263
4-r5-(4,4,5,5-Tetranet hyl -ri, 3, 21di oxabor ol an- 2-yl ) - py
razol -1-yll-benzonitrile 2,2+, 6-Tetranet hyl pi peri di ne
(623.4 M, 1.25 eq) and THF (2.5 L) were added to a
flask and cooled to -20 2 OC. Hexyl lithium (2.3M
1.542 L, 1.2 eq) was added over 140 m nutes whil st
Mdﬂ’aﬂ ot[at(Aiayandphenylnt Brpahzol-Srd g6 ahdtlid-Rbxe-293- 2 0C.
er conplete addition, the reaction m xture was
(trlﬂuonomﬁhvi)ohemm 3 4-diltydrepyrannerarbesylatene i xt ure was
then cooled to -50 2 0C, and a solution of
benzonitrile (325 m) in JHF (2.4 L) was then added
slowy over 143 m nutes keepi ng the tenperature
at -50 2 0C. After addltl(g) yconpl ete, the m xture
was stirred at -50 2 OQf Yhours. | sopropyl
pi nacol borate (2- I

i sopropoxy-4, 4,5, 5-tetrane? hgl -1, 3, 2- di oxabor ol ane)

(753.4 m, 1.25 eq) was add the reaction m xture
over 66 m nutes whil st keepi he tenperature at -50
2 0C, followed by a line-wash bf THF (0.3 L). After
addition was conplete, the mxture was left to stir
for 45 minutes. The m xture was then allowed to warm

1-yllobenzenigde (1%3_@ iled3&ed spdiunacetate1 (284 and$aadiiédoreel-bis(di-
teﬂ?nlg%%ﬁggpaglsoﬁeh &dne l}ﬁﬁ@dlg&f(?)g? Sgoﬁr(gg%r ?&M ]s](\/ﬁo(4% L) \E@re charged

irre
to Dfcactithit vexse( uddd ah inaresimobghieraddé eoveto 0. . [once at temperature,
whi | st keﬂ&5| ng the tenpperature between 0 and -

5 0C,
watep(3bmbd 9y Wepaddedr e paixare was sjirpey gy poursBligrreaction
muéﬁfee\i}a Cﬁ“@v&eﬁ‘t%ocﬁ‘?@té b@n(&v@ﬁir&mbﬁ&‘dedttg @vaﬁ@r)&é f;ﬁ ?&W@r a2

stirre etween 0 and -5 30 m nutes
howgeribil.| Erermottwoe fvas waistred 20elfr °G fordd muntifes,col dhayabduct was then

iso%g'ﬁ%g:gfafﬁl)a j}]i]tle I?:glge gf%lggs&leﬁ §v1t(h4a%g g(oZY ?ri) %%d ?e(r)t-lg)lgt:ylt methyl

cthbELr2B 1 h%hg was ale%]dgl'e@ m&airgm AR Wb ohmPAr Rz ot éilbe BR crude
nzonitrile (56 6499 . 1H NWR (300 MHz, CDO 3)

tlthc@pc(lsld (42Hp). 6 97 (d, IH), 7.73 (m 5H). Methyl

Th‘HQIblﬁl? a%%gtgzlgf E)egzgﬁétrﬁ}ﬂ pLg1f§:)gld3_y4hfsog1t10n in acetonitrile (9.7 L) and

pas@&é(’e' tfulolﬁgﬁ Wﬁt’ﬂﬂ‘h@ PRy Irike Auds %*Pé’ dn i %ﬂ:@t’o%ltﬁ?er(@%é’ L). The

enzonitrile (503 g, 536 eq), sodium
combmtxhb@a(u@'p:ha&s oyerStreaygd Wdh <Shi0npe|1 11 -smvg(lghrt(%% 6 ), stirring at 50

°C (Hrd1 sﬁlﬁ’g'?érg ge%&é ﬂﬁgﬂf}h$@§g(%ﬂk99}6-§8}0n%es%; 295 %) 8 silica
was washed again with acetonitrile (2 x 4.9 L).

The combined acetonitrile solutions were concentrated to about 2.5 L. Tert-butyl methyl
ether (5 L) was added, and then removed by distillation. This process was repeated twice
more. The resulting slurry was filtered, and the product washed with tert-butyl methyl
ether (1 L) to give the pure title compound (398.5 g, 73%).

'H NMR (300 MHz, CDCl3) 5 7.82 - 7.80 (m, 2H), 7.75 - 7.70 (m, 3H), 7.58 - 7.53 (m,
2H), 7.44 (s, 1H), 7.34 (d, J=7.9 Hz, 1H), 6.63 (d, J = 1.7 Hz, 1H), 3.92 (s, 3H), 1.82 (s,
3H).



10

15

20

to a reaction vessel under an inert atnosphere, and
heated to 50 0C. Once at tenperature, water (20 m, 1
welovmere7added, and the m xture was stirred foPCPSE2008/051263
hours. The reaction m xture was allowed to cool to
20-25 0C, and was then addediggo water (21 .8 L) over a
2 hour period. The m xture was stirred at 20-25 0OC for
30 mi nutes, and the product was then isolated by
filtration. The cake was washed with water (2 x 4.3 L)
and tert-butyl nmethyl ether (2 x 4.3 L) and was then
dried overnight under vacExmplk 220-25 0C to give the
crude title conpound (493 g). The crude product (493

g) was further purified by %ssolution in acetonitrile
(9.7 L) and passage through _LCUNO filters. The
filters were washed with gcetonidrile (2 x 5 L). The
conbi ned organi c phases "Ner ]f%gt ed with Snopex(r)
111 scavenger (98.6 g), stadryi g at 50 OC for 10 hours
before filtering through si a (69A, 230-400nesh,
2.46 Kg). The silica was wa Fagaln W th

acetonitrile (2 x 4.9 L). The ¢onbined acetonitrile
soI uti ons welre concentrat ed t bout 2.5 L. Tert-b tyl

3 4dd1ﬁ$dr1)1|>\?} ii?é‘z C‘gfg&alm&cess vvas repeat ed twi ce nore.

The resu ng sfurry was filtered, and the product
1 (thﬁdphﬂnlyb trépyralolie yas pe¢paydd fmlhérbr()mﬂ)-éLyhlbmbgmmae tulnce

pyr%%%l:g g(ico 117g gétwg%goncggﬁr?%?(gy_g anﬂ?,g’?url}; 65>§ ?&% 9 4,4, 695-709.
H@\ﬁﬁl(ﬁﬁﬂ @%Wﬁéfﬁp) 5 &3 3= 2r{3‘12, 1538 %gd, JJ=H)9.6 qz,g.y), 7.76
@, é%% §?47“ %??r%osg dé%ylg)zﬁﬁzH)r’gzsgl(tSI y]" I1 %Z lHl)Iri)B]in 3- oxo-
P?%ﬁ%%ygidog%ggﬁgmf}‘ﬂ% am de |- (4-Chl orophenyl)-|

H pyrazol e was prepared from | - brono-4-chl or obenzene
and tlinrazoI e according to the procedure of Cristau et

In gy, flaslr2,2,6,6-Crgmeidipmer2oE40.380, mI@9158 a0 )] mnmmoeﬂ@bIF (10
mlmgl%degﬁ)rgo%wa,%tre(a Ge% \gi'{?h %q 161\'71_'|Zglu 1?']6 of 0 E%/ll tlcljmm 1n(he§a1?s Ellz? mL,
1.824hol )t 56 (¢ dudng=2 ndinitigs. Alftd} s@@iffe for 5 minutes at —76 °C, a solution of
1-(4-chlorophenyl)-1H-pyrazole (0.21 g, 1.1 mmol) in anhydrous THF (2 mL) was added
over 4 minutes. After stirring for 20 minutes at —76 °C, tributyltin chloride (0.30 mL, 1.11
mmol) was added all at once. The resulting mixture was stirred at =76 °C for 10 minutes
and at ambient temperature for 5 minutes, then quenched by addition of methanol (1 mL).
The mixture was concentrated by rotary evaporation, the residue was taken up in water (20
mL) and washed with ethyl acetate (20 mL). The organic phase was separated, washed
with brine (10 mL), dried over anhydrous sodium sulfate, filtered and concentrated by
rotary evaporation. Purification of the crude product by flash chromatography on silica
with ethyl acetate/n-heptane (1:7) as eluent gave 1-(4-chlorophenyl)-5-tributylstannyl-1H-
pyrazole (0.20 g, 40%) as a colourless oil.
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APCI-M5 mfz 179. 1 (main fragment) [MH]. In a dry

flask, 2,2,6,6-tetranethyl piperidine (0.30 nL, 1.8
wWore@bpoizm anhydrous THF (10 nL) under argon waBCT/BEDEF1263

with a 1.6M solution of n-butyllithiumin hexanes (1.1

m., 1.8 nmol) at -76 OC durijeg 2 mnutes. After

stirring for 5 mnutes at -76 0C, a solution of

| - (4-chl orophenyl)-1 Hpyrazole (0.21 g, 1.1 nnDI) in

ded over 4 ninutes.

1H§‘1”ﬁﬁ%ﬁ§§4@%ﬁ§%&@§’iﬂﬁ%7é B iy BT s e 2, 7.42

?%ﬁz&fl?@%&{ur o ks Ao o B SS olc t0 8565 6, 0.79

(tyngmg , Anchpat, ambi ent tenperature for 5 minutes, then
quenched by addition of nethanol ( 1 n). The mxture

APGRMS MNELGY. T aheid Rygnic apﬁiqvaporatlon t he residue
was taken up in water ?20 nm) and washed with ethyl

acetate (20 nL) The organic phase mas separated

MR B S et Bt S B ﬁ&%ﬁ dopyasine -
cars&@@aE: aN9Ng. 1?3» g I d B@ﬁhh{?ﬂ‘) @f(4 tchﬁ)r&;lgﬂégmglra@usastmyl-1H-

fl'ash chronat og on silicawt
pyracdt &1.&6 p- (hébtlmmi) (Dis(tﬁ))hagflﬁiqsplmne)qyal\lmﬁum(ll)chloride (0.011 g,

0.00 3T LG SR I A1 R T e B B S imes
(fo@@@l&ht@ in@otf}) Tl a flerowave ﬂea@tol’%%)oia’é}) at : 3(@2C(lﬁllﬂl fhosia)ﬂhe iodo

2H), 7.42 J
SM—IZ’&S ¢qhnl;uqu ﬂ@lﬁ(ﬂanlosoauﬁ® wasdneentragy-to deeleﬁsmvlﬂas H)hca @ndnwphed
to %srlgtéa n%ogltlI}m[ZFth&‘] chro %Egraph}?&‘ \E)vcal e%@l ace%atg' n%leptagln?i :4 through 2:1)
ga\@-rhétﬁﬁl Gret aybmﬁh@y@)pefra[zal 113 hmmyoa&ixbyzi paohenyl ] 3
ydr opyrazi ne- 2- carboxylate (
(trlﬂﬁﬁqomethyl)@ﬁereﬁ éﬁcﬂ@bﬁ&wmraenq ET%WY@E%(H r99|15 ~ 2%) 5 uh off-

Whgp pgole (0.16 g, 0.33 nmol),
%tfiphenylphosphine)palladiun(ll)chloride (0.01 1

%MR-(%@(?MF?@D@@') 83“7‘@8@& Qusg Hir, (191)57 g9y 0 83 MkaﬂH) 7.76 (d,

wer e t hree ‘consecutive tines (for 55 m nut es
J =01 8l) 1)) 7%6MbEE, APV R 58 ERGt-08.0(BI, @ 97844 06 8¢ d,J—2.1 Hz,
unti | HDEt oqbt em?odo M was consuzed $%eﬁggrk (
1H%<§I it (sowd S3dendermpat ed to dryness with silica and
plied to a silica columm.: Fl ash chromat ography with
AP P raed% ensindegigal (MH 4. t hr ough 2: 1) gave net hyl
6- [ 2- (4-chl orophenyl ) pyrazol - 3-yl ] - 5- et hyl - 3- oxo0-4-[3
Methyl 6-[ 1-(4-chlorophenyl)-pyrazol-5-yl]-5-methyl-3-oxo0-4-[3-
(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxylate (0.0915 g, 0.187 mmol) was
dissolved in 7M ammonia in methanol (4.0 mL, 28 mmol) and heated in a microwave
reactor (Biotage) at 60 °C for 7 minutes. The violet coloured solution was concentrated by
rotary evaporation. The crude product was purified by semi-preparative reversed phase-
HPLC (Kromasil C18 column) with acetonitrile-water (60 to 97% MeCN) as eluent to give
6-[1-(4-chlorophenyl)-1H-pyrazol-5-yl]-5-methyl-3-ox0-4-[ 3-(trifluoromethyl)phenyl]-
3,4-dihydropyrazine-2-carboxamide (0.0636 g, 72%) as a light yellow solid.
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(trifluoronethyl)phenyl]-3,4-di hydropyrazi ne-2-car boxy
late (0.0915 g, 62% as an offwhite solid. 1H NWVR (400
WORMINAR3CN) d 7.88 (d, J =8.0 Hz, IH), 7.80 (BCT/SE2683/G51263
Hz, IH), 7.76 (d, = 2.1 Hz, IH), 7.66 (br s, IH), 7.58
(d, J =8.0Hz, IH), 7.44 (g 4H), 6.61 (d, J =2.1 Hz,
IH), 3.81 (s, 3H), 1.83 (s, 3H ppm APC -M5 mlz 489.0

(main fragment) [MH] . Methyl

TSk (306 M2 ORENS 430 A7 01, 740 do TS Y 15, 98 w0

e L 0T Y s VSRR 6D B GRS

6.63 DN @ Qi pD, 'TH)h@Qg’Ebr(sAflﬁ) nig2 @83 m. and heated in a

m crowave reactor (Biotage) C for 7 mnutes.
PT¢1e1\4\glrg}th73@qhgufﬁgng§@hp[q\uHﬁ] was concentrated by
rotary evaporation. The crude product was purified by
sem - preparative reversed phase- HPLC (Kromesil C 8
colum) with acetonitrile-water (60 to 97% MeCN) as
eluent to give 6-[ 1-(4-chlorophenyl)- 1H pyrazol-5
-yl'] -5-nmethyl -3 -oxo0-4-[Bxshbkisf | uoronet hyl) phenyl] -
3, 4-di hydr opyr azi ne- 2- car e (0.0636 g, 72% as a
l'ight yellow solid.1H NVR (400 MHz, CD3CN) d 8.33 (br

s, IH), 7.89 (d, J =8.0 Hz, IH), 7.81 (t, J =8.0 Hz,
IH), 7.78 (d, J = 1.8 Hz, I} 7.64 (br s, 1H, 7.56
(d,J=8.0Hz,IH),743( L 4H), 6.63 (d, J = 1.8

Hz, IH), 6.28 (br s, IH), , 3H) ppm APCI - M
mz 473.9 (main fragment“iN ] . Exanple 3
6-[1-(5-Chl oropyridin-2- yI° pyrazol - 5-yl ] -5-net hyl -
3-0x0-4-[3- (trifluoronethy henyl |

- 3, 4-di hydr opyrazi ne-2-carb Fde The title conpound

was synthesised using an anal ogous route to that

-MS i z:
Them&e @orplmqu]wa,s synthesised using an analogous route to that described for

JOPYr: 54
(tr1ﬁué-t/ogie§w|1%heﬂvw 3, 41111%%&313\%%1&&? ScZu@oxaIﬁd%Z (bs, | H)

Example 1.
1H NMR (400 MHz, DMSO-de) 8 8.47 (d, J=2.5 Hz, 1H), 8.25 (bs, 1H), 8.09 (dd, J =
8.1/2.5 Hz, 1H), 7.99-7.79 (m, 7H), 7.72 (bs, 1H), 6.73 (d, J=1.7 Hz, 1H), 1.85 (s, 3H).

APCI-MS ™/z: 475.0 [MH ' ].

Example 4

N—N

-
Ay
<V
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Exanpl e

46-ri - (4- Cvanophenyl ) - 3-net hyl -1 H pyrazol -5-yl | -5-neth
W@ 2603060t 4-r 3- (trifluoronet hyDphenyl ] PCT/SE2008/051263

- 3, 4-di hydr opyr azi ne- 2- car boxam de The title conpound

was synt hesi sed using an anajogous route to that

descri bed for Exanple 1. 1H NWR (400 WMHz, DvVsQd 6) d

8. 07 (bs IFD 7.96-7. 83 (m SFD 7.77 (d J= 8.1 Hz,

(trlﬂ%i'bniethvl)[ﬁhamﬂ @4511hvdropvrazme-2 carboxamlde

Thq: ti 3e@%ﬁ%%ﬁ%%&%thg%ge{%sffrg?%aa%gﬁ)gggsy rlo)u‘[eI tl(;l- tl?ax‘{ rdgszc(r)llbe(? for
Ex%Qed. 4- di hydropyrazi ne- 2-carboxam de The title
conpound was synthesised using an anal ogous route to
HNMR (g@gig/f}gigieméetd&wml ((ss,aH)lﬂ9&\IN.F$3(%Q%Hyrﬁ77 @\/59%.1 Hz,
1H§ qwq(uaetl,H)l, H)s;z (8..B28(8Hz, &'ﬂ)), 6 67 @5 1H9I,,2 3}Qs, 3H) G585((dt3H)
2H), 7.77 - 7.93 (m 4H, 8.02 (d, [H, 806 (dt, IH),
AP@IMS(“@!Z ATBYL[MBPQL - MB T Z: 462 1 [MH ] . Exarrpl e
66- (1 - (4- Cvanophenyl) -4, 4-di nmet hyl -4, 5-di hvdro-1 Himd
azol-2-y|)-5-nethy|-3-oxo-4-(3-
(trifluoronethyl)phenyl)-3, 4-di hydropyr azi ne- 2- car boxa
m de 4- Fl uorobenzonitrile (7.0 g, 58 mmol) and
2- et hyl propane-1, 2-di ampg. g 39, 160 nmol ) were
heated in a sealed vial in a mcrowave reactor
(Biotage) at 180 OC for 25 mnutes in two batches.
Each batch was di ssol ved |m nmet hanol (50 nlL) and then
concentrated with silica to® ness. Fl ash
chromat ography on silicasof h batch wi th neat
acetonitrile and 296trieth2i?an in acetonitrile as
el uents gave 4-(2-am no- 2°
nmet hyl propyl am no) benzoni t PThe>(9. 58 g, 88% conbi ned
yield) as a white solid. 1HC2£1(400 MHz, DVMSQd 6) d
7.41 (d, J = 8.8 Hz, 2H), 6. d, J =8.8 Hz, 2H)
6. 49

4-(3-Cyanophenyl)-6-[ 1-(4-cyanophenyl)-1H-pyrazol-5-y1]-N-cyclopropyl-5-methyl-3-

0x0-3.4-dihydropyrazine-2-carboxamide

The title compound was synthesised using an analogous route to that described for

Example 2.

"H NMR (300 MHz, DMSO-dg)  0.42 (dt, 2H), 0.68 (td, 1H), 1.90 (s, 2H), 2.76 (quintet,

1H), 3.32 (s, 3H), 6.75 (d, 1H), 7.65 (dt, 2H), 7.77 - 7.93 (m, 4H), 8.02 (d, 1H), 8.06 (d,
1H), 8.65 (d, 1H).

APCI-MS ™/z: 462.1 [MH ].

Example 6
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(t, J =6.0 Hz, IH), 2.93 (d, J =6.0 Hz, 2H), 1.04 (s,

6H ppm APCI-Ms mz 190.0 [MH# ] . In a bonb tube of
wee@pabress steel (Parr) fitted with an internaPCI/SE2008/051263

cylindrical glass vessel and magnetic stirrer, methyl

6-i odo- 5- net hyl - 3- 0x0- 4- (3- (4ori f | uor onet hyl ) phenyl) - 3,

4- di hydropyrazi ne-2-carboxylate (SM, 1447 ny, 3.3

nmol ), 4-(2-am no-2- methyl propyl am no) benzonitrile

(750 ng, 4.0 nmol ), trietfylamne (3.2 n, 23 mmol)

and acetonitrile (35 nL) me‘ﬁpnixed. The m xture was

purged with argon for 10 n1 es After adding

bi s(tri butyl phosphi ne) pal 20 ny, 0.23 nmol),

the bonb tube was seal &g ﬁgi‘ d and back-filled

wi th carbon nonoxi de fiveg cutive tinmes. The

contents of the bonb tube e stirred under carbon

nonoxi de (6.5 bar) at 50 O r (9h. LC-MS indicated

about 50% conversion to desirte®rproduct and unreacted

SM The dark red-brown solutioh was concentrated to
6-(IHRGARopHdh S AN Echduy1 O iy ACCTRSi 2280 Th)5 PR N8 Dx0-4-(3-

WTh water (2 x 50 nL), dried over anhydrous sodfum
(tr1ﬂud>rfoatedwl)_fphbméY 2d- chlmctlrcmnarzam P ahcbdxaintde silicato

ryness. .Fla ch n SI|IC th et
RPN Ane Tt e rapEat S obvEE ¥y 0 mmoD
wefe Hehtell4n ﬁ)éé'aﬂ&f)ﬁﬁﬂi}’ﬂ AR rg&ft&xbmt%@amd ﬂjrfdﬂqb nles in
t hyl - 3- 0x0-4-(3-(trifluoronethyl)phenyl) -3, 4-di hydrop

twq/bmheneE@h hetohbosydisspbved n @8thgnol Q%HIei@né tl}@ qom@ntrated with
s111% (?r%l 7(-[}]@351 %Bgmatogrﬁpbly O St nga %{ eacH ba tgh S(vril_r‘lznea %etomtrlle and

2%7tr1¥&y(ah{m§m dcb‘l)ogﬁ%lg@% S(L@\rllts%ave 8-(8-ahlno- IZH)6 6; 42 ( d J

= t
meﬁwlmomzlammq)bengorggll? 29 5&3{)88‘7@ cq13b1(ﬂgd I;l)ﬂda @sa W;léte sg].q}
Iy 2.3 -M5 mz

MSQQ I‘flﬁl\flsf)'\ﬂﬂslﬁ 7. 41%0%%@ H@sz%)eéﬂd)&ﬂdg @63 1, 241, 6.49
(t, 2:I6L}fﬁonl)%¥m9§é?ﬂyf Oan'}%)pf’M I(OQHI)O a stirred

AP?IéA%&?%§¥ﬁ@ﬂ@EFTZ|?g{no)-Z-nEthylpropan-2-y|carbanny|

(trifluoronethyl)phenyl)-3, 4-di hydr opyrazi ne- 2- car boxy
late (0.50 g, 0.95 mmol ) and dry acetonitrile (10 nlL)
In aiboleb tiegdstaatlcs QteBIGPak) fieed withtan itithmal edoidiios ghasx veysel and

was. cool ed to
magnetic stirrer, methyl 6-iodo-5-methyl-3-ox0-4-(3-(trifluoromethyl)phenyl)-3,4-

dihydropyrazine-2-carboxylate (SM1, 1447 mg, 3.3 mmol), 4-(2-amino-2-
methylpropylamino)benzonitrile (750 mg, 4.0 mmol), triethylamine (3.2 mL, 23 mmol)
and acetonitrile (35 mL) were mixed. The mixture was purged with argon for 10 minutes.
After adding bis(tributylphosphine)palladium (120 mg, 0.23 mmol), the bomb tube was
sealed, evacuated and back-filled with carbon monoxide five consecutive times. The
contents of the bomb tube were stirred under carbon monoxide (6.5 bar) at 50 °C for Sh.
LC-MS indicated about 50% conversion to desired product and unreacted SM. The dark
red-brown solution was concentrated to dryness, dissolved in ethyl acetate (200 mL),
washed with water (2 x 50 mL), dried over anhydrous sodium sulfate, filtered and
concentrated with silica to dryness. Flash chromatography on silica with ethyl acetate/n-

heptane (1:3 and 1:1) as eluents gave methyl 6-(1-(4-cyanophenylamino)-2-methylpropan-
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anbi ent tenperature and poured into a stirred m xture

of ethyl acetate (50 nL), saturated sodi um bi carbonate
w@ 3®@eiz7and water (10 nl). The organi ¢ phase REBESE2008/051263

separated and t he aqueous phase was washed repeatedly

with ethyl acetate (3 x 50 mg3). The organi c phases

wer e conbi ned, washed with brine ( 1 x 40 nlL), dried

over anhydrous sodi um sul fate, filtered and

25 FREERS bR Oy R b et uehl 93\ Bh QDB RE -
carb@iymatBIO?]\ﬂ;lgm%G) ztsmﬁfo%mthﬂom trile in water as el uent
gave met hy

H(NI‘(/IR (60 biHn EIVBOYIE) 55,98 @i Fetdhs Hedl 15), dioRyHr o-1IHk 7.85 da/ = 8.4
ol 5- et hyl - 3-
Hzogi0 50 ST L5t G B MY 4234 o 3 BBkl £2Tds /= 5.8

I . 49 S bei [ N

e 3PN Bl PG B0 Tl Sty - B3 1 208 (. 1
(s, 6BH9pprd, J 8.0 Hz, IH), 7.87 (t, J 8.0 Hz, IH),

7.82 (d, J-80Hz||—|) 769(brs||—|) 7.61 (d, J
APETBS niAz 5220 maif.[RGn{cdt) [MH=]8 8 Hz, 2H), 3.836 (d, J

=9.6 Hz, IH, 3.782 (d, JBA—96Hz IH), 2.10 (s,

3H), 133 (s, 3H), 1.3 1 (s, 3H ppm APCI-M5 mz

mai n

P oy R HSH AN #)2 5t At RO 8oParyian & b sgption of

me#h 641 )(Jl-)c AIPREANAMB)-2- meth lpropan 2- lcarbamoyl) 5-methyl-3-0x0-4-(3-
0X0-4-(3-(trifluoronethyl)phenyl) 3’y4 dlr%ropyrazme-

(trifluergpisdryIpaenyl)- @,4zbh3giromr54n¢rﬂwm)bop<nlawe(ﬁ reo 0 9(55111@’99) and dry
ace?(%mtrnrYee @M n%ﬂglgea atodn lngé(g 9(? %fte(rll%h%edgtcft on né%turrﬁa Wils ¢ cooled to

amBiedt @mpEhufre ﬁncﬂﬁou'fbdl @8 stiffemsoltétdfethyhactate (50 mL), saturated
concentrated by rotary evaporation to give a crude

sodiyrg difarbonated 3¢ a‘rlw apd gvagqr|(hY mybyy Thg rgpnie phasg was Separated and the
aql%f)ﬁﬁﬂ{a@& 48 v&fag}/el%r é&%‘[ ga@?h % aée%g[gg% d?b ;E\%L)g? e{i}%)lmc phases

acetonitrile -wat nra ad
wegaoom‘tangdebvladwdmth ki1 :58) @).), diied opeloaiﬂngtlrowamchﬁmrsnh”de

i th absol | 2.8 60
filiged i C%l%sﬁttrﬁsf VoRss W g@f&bt-ﬁwama& R Pglﬁﬁcaﬂon by
preigg‘tﬁtﬁé)HPﬂCRmM’gE c% If%kx}l{heﬁf(ﬁtg 98BS accRstRIinW & a%rémelnt L gave

vol unes of absolute ethanol and dried at 65 0C and O.
methyHg- (b\(éwmargjphen}(b) #iwbmethyl-4,5- d1hydr0 1H-imidazol-2-yl)-5 methyl 3-

| -4,5- o
xR G 3 5 TR ol S 258 15 s
bel%@g@{djyl ) phenyl') - 3, 4- di hydr opyr azi ne- 2- car boxam de
0.1 16 g, 48% as a light yellow solid. HPLC purity:
H3&MR (400 MHz, DMSO-dg) & 8.06 (br s, 1H), 8.02 (brs, 1H), 7.96 (d, J = 8.0 Hz, 1H),

7.87 (t,J = 8.0 Hz, 1H), 7.82 (d, /= 8.0 Hz, 1H), 7.69 (br s, 1H), 7.61 (d, J = 8.8 Hz, 2H),
6.96 (d, J = 8.8 Hz, 2H), 3.836 (d, Jag = 9.6 Hz, 1H), 3.782 (d, Jga = 9.6 Hz, 1H), 2.10 (s,
3H), 1.33 (s, 3H), 1.31 (s, 3H) ppm.

APCI-MS m/z 510.0 (main fragment) [MH+].

Methyl 6-(1-(4-cyanophenyl)-4,4-dimethyl-4,5-dihydro-1H-imidazol-2-yl)-5-methyl-3-
oxo0-4-(3-(trifluoromethyl)phenyl)-3,4-dihydropyrazine-2-carboxylate (0.26 g, 0.51 mmol)

in methanol (5 mL) and 7.0M ammonia in methanol (14 mL, 98 mmol) were stirred in a
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100% 1H NMR (400 MHz, DMSCQd 6) d 8.03 (br s, IH,

8.02 (br s, IH, 7.96 (d, J = 8.0 Hz, |H),787(t,J
wWeE2@90068d2z1 1 H), 7.82 (d, J = 8.0 Hz, IH), 7.69PCHBEN)8/051263

IH), 7.61 (d, J = 8.8 Hz, 2H), 696(d J = 8.8 Hz,

2H), 3.847 (d, AB = 9.6 Hz, 44H), 3.795 (d, JBA = 9.6

Hz, IH), 2.10 (s, 3H), 1.33 (s, 3H) 1.31 (s, 3H) ppm
APCl-M5 nfz 495 .1 (main fragment) [MH]. Starting

terl Y
sl 2o Hop 0 minpes R 45 it The sluion s
cor{beﬂirzkwcﬂbprlm‘.@klvﬁ}ﬁ)rﬂiorﬁa@i)@(zyd:raﬂeproduct as a dark-red ﬁlm Purification

3-Trifluoromethyl anili 5.0,.0,. 3 ) and :
by prepaiaHys EyeTse ?%assﬁPgL@ E%* qi“)wl}a@}fé viihgaBiOpUR e patggfgpnmonia

adcfegpasnéluerﬁi h&d) eledﬁd’ﬁ)%@ \}‘@ﬁlercp‘i’gél&gw%‘sth?&l i alSs%lute

he sti rr§d so?]utlon was ad § d dropw se a solution of
ethemdiﬂ 8@1xIa)I 131Ia sclcdviatiet (04°C3@r §,5h32 4961 gvermgld@h] @LBT overnight.

i A 5B TR S, L TSRS SPRER S o
dna@@tf@dcvunhm Wahflg 6Rnizhd to gq\tbe@(wg@%g}émm b agnéBO1-4,5-

m), and the organlc phase was drie

dihgitiot Fatimishizelrdty Bvapethat- orodhatle(taflngromesiopRenyl)-3.4-
5 AT AN AR B o

104, 'H), 8.19 (s, IH), 8.03 (d, J = Hz, 7.61
1(tJ—81HzIH) 7.51 (d, J:78HzIH) 432
HNMRJI460 ¥z, HMVSQH)s) 6B.@2(b¢ &, 1H)F8.0Q (bizs, 18H) 7.9°@A, 7MB.0 Hz, 1H),
mz: 262.0 [M—|+ ] . Ethyl oxof
7.8 Bt (3.0 Hrot et §20d) 4 preeihiilz] lfé)n7r6<9}(bla$;dtfﬁt’é6( 8:1 C]4= @8 Hz, 2H),
s dissolved in et

30.7 mmlg%wa %
0.9 k@ /ST Bidridel 2501 BT ol = é’a@j@a, lH)al?n7 0{(% J@Aop%ﬁéiz lH) 210,
N ' . .2l mol) in one portion, and the
3H§'ﬁ ;a(%e(;neﬁ,lv\)ﬁ ﬁe( te I%pcl)n'refl ux for 90 m nutes. The
S +.and was evaporated to
APglI ﬁ%éﬁzx\%ﬁ %@lﬁélﬁ\lﬁaagﬂ{eﬁtﬂg%( propyl) -
-[3-(trifluoronethyl)-phenyl]ethanedi am de (8.80 g,
99% as a white solid. 1H NWR (300 MHz, DvsQd 6) d
10.99 (bs, IH), 877 (t, J =6.3 Hz, IH, 8.29 (s, IH),
Starting material SM 1

Methyl 6-iodo-5-methyl-3-0x0-4-[3-(trifluoromethyDphenvyl]-3.4-dihydropyrazine-2-

carboxylate
3-Trifluoromethylaniline (5.0 g, 31 mmol) and triethylamine (3.54 g, 35 mmol) were

dissolved in DCM (60 ml, dried). The mixture was cooled on ice and to the stirred solution
was added dropwise a solution of ethyl oxalyl chloride (4.36 g, 32 mmol) in DCM (15 ml).
After complete addition, the reaction was allowed to stand for 10 minutes. The reaction
mixture was washed with water (50 ml), then washed with brine (30 ml), and the organic
phase was dried over Na,SO,. Filtration and evaporation gave ethyl oxo{[3-

(trifluoromethyl)phenyl]amino }acetate (8.04 g, 99%) as a white solid.
1H NMR (300 MHz, DMSO-dg) 6 11.09 (s, 1H), 8.19 (s, 1H), 8.03 (d, / = 8.0 Hz, 1H),

7.61 (t,J = 8.1 Hz, 1H), 7.51 (d, J = 7.8 Hz, 1H), 4.32 (q, / = 7.5 Hz, 2H), 1.32 (t, J=7.0
Hz, 3H);
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8.11(d, J =8.2Hz, IH, 7.60 (t, J =8.1 Hz, IH,
7.49 (d, J -7 5 Hz, IH, 4.912 (d, J =4.9 o0 Hz, |H),

w@2008/06x271J =5.7 Hz, IH), 3.20-3.12 (m 2H), 1POBSE2908/051263
=6.3 Hz, 3H); APC

-MB mlz: 273.1 [ M+ - 18].
N-(2- Hydr oxypropyl )-N -[3-(tqs fl uoromet hyl) phenyl ]-eth
anediamde (2.2 g, 7.58 nnDI) was di ssolved in CH CN
(50 M) and water (7 m ). To the stirred sol ution was

addedns NaBrO 3 (1.15 g, 7.58 mml) and a sol ution of
APﬁ%@ﬂ%XﬁQé6?N[&ﬁ@dN (3 mM). The m xture was stirred for

I h, and the reaction was nonitored by LCM and TLC.
The organi ¢ solvent was renoved in vacuo, and the

§k@§ﬂ§-)(ﬁﬂﬁ§loﬂﬁﬁéth§lb 9&@@1]@&9&@%&9@% 042@03017 )mﬁdlyiw\a@aﬁ&olved in

he or anlcpasewas dried Wlt
eth@npd 059 ml,t%ai%b d oah@stgrﬁalrﬁ@}qtonows added 1- ammo -2- propanol (racemlc

2. 3'2\|' lg( g i A%k O(HL%%D pﬁ)ﬁbon[ (g Inf11|6 RL \(J)vgse dc? d %or 90 minutes. The

haned Was *obtain as a
mixuRYw Al loe/ed & tdibl aﬁ@wﬂb@vz(p%ﬁl@ed\/ﬂdzdry&%@dnél\l @- Hﬂdr@;éypropyl)

(t
N’ &%{-(trlﬂuercgnqhﬁ&phqqy}]eth?ngilar(qde (§.8 HZl g899_|_% }ps a prteHgoﬁld5o

"HTYIR (05 SRORP M) ) NS P T0r .77 Uor Gtk W B, 110,
S N R L S I RV

stnl{ymmr(pvms sadded rpoRoemnt Iake Ul bid, g 263414 40);
dr ops) and the flask was seal'ed, and heated with
APBHIMS | 278.1 @ﬁ{ qgjor 90 m nutes. Another 40 drops of
sul furic aC| was added, and the reaction was all owed
to proceed for another 90 m nutes. The reaction

N- e@%ﬁ?@%ﬁ%ﬂgﬁu iﬁ%ﬁﬁorﬁﬁﬁﬂ&%xﬁ ﬁﬁwﬂﬁ? 15181??‘%&98 &ééﬁnmol)
waElievd A dﬁ%cr@gsb WBLGH wahd (47'18)9 Tmﬁe mﬁt%%% a\dﬁéd

neutral i zed ddi t'ion of solution to pH
NaBHe; Orlgani’c5 8|crha©é and s sdhitied of &u€ll:uplo®@ i CH:Cat (3anl)aTid: mixture

Wag\é?r?# fg’%j Il@rfmg t eir %gcet n\r/\xg%gt%})mwaed l%p i@' NS ‘nd%Cc I'rl"he organic

sol@eﬂi‘Wa@ Yémbved3n Ghduof hntPihe nasdiel v)d%ﬁﬁﬁi/ddn‘eh bétween DCM (200 ml) and
ropyrazi ne- 2, 3-di one (1.1 74% as a gellomns

wated de@ mB T gvRe i 0 phaverzvas DN OWi6) Nap SO anluIQst 1tratipn and

evapxyrsaél Elzl\ga%-%ndpr@%bN éz th&ltugro quyligplh;égyl] %\[t%edz d’§ dﬁ ?0 g, 91%)

wad oBthihed 3 grey-white solid.
"H NMR (300 MHz, DMSO-dg) 5 11.04 (s, 1H), 9.08 (t, J = 6.0 Hz, 1H), 8.29 (s, 1H),

8.12 (d, J= 8.1 Hz, 1H), 7.61 (t, J = 8.1 Hz, 1H), 7.50 (d, J = 7.9 Hz, 1H), 4.09 (d, J = 6.0
Hz, 2H), 2.14 (s, 3H).

N-(2-Oxopropyl)-N"-[3-(trifluoromethyl)phenyl] ethanediamide (1.6 g, 5.5 mmol) and
glacial acetic acid (15 ml) were placed in a vial (20 ml). To this solution was added
concentrated sulfuric acid (40 drops), and the flask was sealed, and heated with stirring to
100 °C for 90 minutes. Another 40 drops of sulfuric acid was added, and the reaction was
allowed to proceed for another 90 minutes. The reaction mixture was allowed to cool, and
acetic acid was removed in vacuo. The residue was partitioned between EtOAc (60 ml) and

water (40 ml). The aqueous phase was neutralized by addition of NaOH solution to pH 6 to
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APCI-M5 mlz: 271.0 [M# ] . 6- Methyl -

[ -[3-(trifluoronethyl)phenyl]-I,4-di hydropyrazi ne-2, 3-
wWele@ne61201 52 g, 1.92 nmol ) and 1, 2-di chl or oet he@ESE208/051263

m) were placed in a vial (20 m). To the resulting

suspensi on was added carefuldgy oxalyl brom de (0.53

m, 1.24 g, 5.75 mol). A foamwas fornmed during the

addition, and as the foamwas settling down the

7. ’\P}ljlie'a réérﬁg pfé\%glv&éag %lhte%da‘nﬁ%n @ﬁrﬁfoﬁ@ﬁa e%raﬁ g r%t{)ﬁ?ct was

e m xture was Irre
obtAinod heliiclpont porifiaf orosiAtyivinga@rmdey(- 0)-[2 (ﬁiﬂuoﬂ)rﬂéihg)phenyl] 1,4-

2.23 mmpl ) and (3_.drops) s .added and the
dlhwergevwaawev%a%-gwa%ér& ?a‘ﬂ%me%y .ﬁwil m xture was

'k e R SRSE e TR Teb TREARLA0 P 1 P2 s b

HE RO Lo VAR coRytles RROS Mt Ra v 1 A S
t\hy - ag t hyl ) ph I 2(1
APP‘EA@% g ﬁ‘@k"?iooydﬁ DO 6 d 796 Ls
792(d J =7.5 Hz, IH), 7.83 (t, J =7.5 Hz, |H),
777(d J =7.5 Hz, IH), 7.27 (s, |H), 1.84 (s, 3H);
6- Medlyl-VE3 fftrzﬂuoiﬁﬁetﬁylaphbnzﬂd égd{hNEFPep}frazmA -3 thp I(@é% gr €92

mnillﬂtl eeldsf g?lbchgorgétﬁar{er()l 0 mlS were plgce% 1r|1 glwea )Clil Ige resulting

sEBSﬂ \xgzhs z[c@l%&S E%Tbr%ill;mfx@lgﬁ brahid® hﬁ‘mi& gﬂg@g l i%sg@hirérlryo l@x)ni%am was

formpﬁ duying tgadgition, andjas rtrlm)foayn \aweﬁbng] donsh thebirnng wasrgarted.
ture r | et h
DML g b Gl RERR i NoBhotf el by sl o

Antmﬁef. pdr&b@ dr WAV HeEnidand., 26n1§10 BN DeBesmbPapd EFB (R dPS) was
plied to the system The reactor was heated wth
add@fhaflﬁ ﬂr?gre@%wgowa@n Hanpther Hh fThe anipiee wig paroned between

DCORT At AR, 05 SAALL B MRGAld QUedid L EREARRAMd| OF

n vacuo and the crude
evaporation tgaveas cypde pfddack, ohichiwasqayified ogisilea petdnging 3-bromo-6-
oxo-

me?{yﬁ%[?%/{g} QTHVPX‘éW&‘M]lj’YTSZIE 24 R a2 i93&Y2- car boxy
H 'ﬁ@tég(é@‘i ﬁ@}%%ﬂé}égﬁd Py 6. by 2L Lﬁosolﬂ@wﬁ),_g.,%ﬂ, 4375
tag .7 St ey 5% q% e . T3, 6

APCMRES I/2: 232.9 and 234.9 (MH .

A high-pressure steel reactor (Parr) with CO-gas inlet was charged with 3-bromo-6-
methyl-1-[3-(trifluoromethyl)phenyl|pyrazin-2(1H)-one (0.25 g, 0.75 mmol), Pd(OAc),
(0.015 g, 0.067 mmol), PPh3 (0.030 g, 0.11 mmol ) and methanol (25 ml). To this mixture
was added triethylamine (0.5 ml, 0.36 g, 3.6 mmol), and a magnetic stirrer bar. The reactor
was ventilated with CO, and 6 atmospheres CO-pressure was applied to the system. The
reactor was heated with stirring to 90 °C, and the mixture was stirred vigorously and the
reaction was allowed to proceed for 4h. The volatiles were removed in vacuo and the crude
product was purified on silica, to give methyl 5-methyl-3-oxo0-4-[3-

(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxylate (0.11 g, 47%) as a solid.
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Met hyl
5-net hyl - 3-o0xo0-4-[3-(trifluoronethyl)phenyl]-3,4-di hyd

WO o@9ezine- 2- car boxylate (1.5 g, 4.8 mmol ), drPGI/BXA08/051263
(7.0 m.), trifluoroacetic acid (3.0 nL) and
LModosuccininmde ( 1.0 g, 4.4 nmol) were m xed and
stirred at RT in the dark (flask covered with al um num
foiI) After 5h, water (5 nL) was added and the

xture was concegciéat ed by rotary evaporation.

g G GSOTHE 8 b6 MR TR Rt D 785 (57 =75
Hoy B2 G R HEIE: st AR a0 £ S S Tor 50°

. Ul‘lfl t by preparative HPLC with
Apgii'é\flgm/% P.lﬁ-@-%‘@r as eluent (neutral eluent) gave
nmet hyl
6-i odo- 5- net hyl - 3-oxo0-4-[3-(trifluoromethyl)phenyl]-3,

Mefhyd 5 hyethglp3-oaa-4r8-(&flwashetyl)plicay (3., 8ahydrop§hnecalscaboxylate

(1. g;ggé o rlis r? H)Cll\? %7 é%lﬂle)g tri o:;qacgﬂq_&mg (%E ijDNE%j{odoguccmlmlde
(1 02' g,fgS (Hgnol% E}D)ere 1?11)(%5 aﬁdj stlriled: e?[ I@l' {ﬂzthe H!iﬂ( (ﬂésksc%vél%d wWith aluminum

Starting
foiah Bern i, WP (fNBtL})Was added and the mlxture Was concentrated by rotary

eval%é aglﬁg{ﬁ/'ﬂfetf Eﬁﬁs rvxfoarng dg/d’] d/nlczt mSorggrtld] ‘dle _n%xgl)r(e \_)véds Losn_cgrtlt;dtgd as
des@HPOTHHRRY I B roQri@n s iR Atd@MRIARYikh acetonitrile to a total volume of 50
6-i odo- 5-net hyl - 3-0x0-4-[3-(trifluoronethyl)phenyl]-3,

MPgtlﬁWm@ﬁyrmqpaﬁ@L@HM [v)@t)b}ﬂpgtp@tl(llgfwaterlas@hgmt (egtral eluent)

I ride 7

sty Gladisr el Fo drb b O fhors b TBR e P e Hoppucine >
carbdyyl&8 d0. a0y dreob)sas@NR116w- di)ysltfmlney\aﬂﬁ stirred until a
1 cl ear solution was obtained. Propargyl al dehyde di et hyl
HaddRaUOE MH4A DNISO3d61.8 mesl (br §,1 EBNhYA(dyu's= DA, 2H3, 189 (t, /=7.6

was added, followed by |, 4-diazabicycl o[ 2.2. 2] octane
Hz( 0163.79,(d5] 6 7rtmidk,) LH)n3 $Aws,13H)02.14 6msH).The red sol uti on

was purged with ,dry argon for 5 m nutes and then
AP@iMEéﬁZﬁ}ﬁj&EMﬁgon at RT. After 4h, the solvent was

evaporated off using an oil punp. The resi due was

taken up in acetonitrile (10 ni), filtered through

gl ass-wool and then silica.

Chr omat ogr aphy on si I%EQICt it i]cet at e- hept anes

(1:10 and 1:2) as eluents gave the title conmpound

(0.46 g, 37% as a yellow oil. 1H NI\/R (400 MHz,

cb2C 2) d 7.84 (d, J = 8.8 Hz, 7.77 (d, J =80

Hz, IH, 7.49 (br {\

Methyl 6-(3,3-diethoxyprop-1-ynyl)-5-methyl-3-0x0-4-[ 3-(trifluoromethyl)phenvyl]-3.4-

dihydropyrazine-2-carboxylate
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s, IH, 7.43 (d, J =8.4 Hz, IH), 547 (s, IH, 3.92
(s, 3H, 3.80-3.71 (m 2H), 3.68-3.58 (m 2H), 2.20

W@ 2009864271 1. 23 (t, J =7.2 Hz, 6H). APCI - M5 m zP@BSE2008/051263
(M), 393 (M45). Human Neutrophil El astase
Quenched- FRET Assay The assayg uses Human Neutrophi |
El astase (HNE) purified fromserum (Cal bi ochem art.
324681; Ref. Baugh, RJ. et al, 1976, Biochem stry. 15,

Me% 8%6%3 -3: 1- -é)é(g:il 56({-1 &get%%%rﬂ Aﬁ"c‘l@{yglt \%?rtaﬁme-}
carbobdigte BEVO O1.9 @eP (Slmlabl) ﬂ@l}ﬁkﬂladfﬁhféllpnhdﬁr&hsﬁm&tmsﬂmatg@, 10% by
R oSS e Lt S g 50 ) v

r%lﬂtﬂl b QleaMbluin Whs obt§1ﬁg(9 ’Pr@h?gl%ﬁ&%@ QiBthyd %cetéﬁ(g%)crjm, 3.1

he substrate was stored sul phoxi d
mnaﬂ) m20hp@oud DMlhe’ZshmlaMS taddmts fwlkw&ddzy If.$dlaguigcycle8t2.2]octane
nds ntrol s re added to bl ack 96-, wel |
0 60 R B RS ot PR RoapaBEDa s PuftRd ity Gyeon for 5
mn@f’t@gndftﬁéﬂ aied &Me@ﬁg((’}ﬂ—at"ﬂtf AfferahSay sBNEABT vk Ebt@te@ by using

Triton (trade mark) 100 deter gent The assay
an gih pumpt Lhd sriduawas tlon ppvin acetonitrile (10 mL), filtered through glass-wool

andst%lgg’ W %)% xivl,l]ttﬂ% c%nbﬂ]r% a%ol?gt%# IlF\s)Iﬂl avgﬁl tK}[ISe)cefe‘ Pedheptanes

(1:1mgnbrL pah eﬁﬁeﬂt@gu%tﬂeamw @?timp’(ﬁlnﬂ@(ﬂ 46@ iwyisesyelibhesil. 30
| m substrate in assay buffer was added. The assay was

HiNMR40@NHQICTBQ1H) BUL &b5(dal =r&® Rzt Bperat(dr £= SThHz, 1H), 7.49 (br
concentrations of HNE enzyne and substrate during the
s, licuBA(d, o+ Sdridz, 1H7, 1T G dHLEO i 3 SEded. 71 6hy2H)TR68-3.58

a S e opp ding 60 mM stop solution
m’@@%‘?ﬁﬂ%é&ﬂi ﬂ'zgzﬁ’@,—eg%g%n@\q)sodi um nonochl or oacet at e,
odi ¢ 4.3). Fluorescence was

Apﬁ'ﬂ@ﬁﬁﬁﬁﬁﬁﬁﬁém‘@o Victor 2 instrunent at

settings: Excitation 380 nm Em ssion 460 nm |C50

val ues were determned using Xl fit curve fitting using

nodel 205. Wen tested in the above screen, the

compounds of the Exanpl es gave |1 C50 val ues for

i nhibition of human neutrophil el astase activity of

| ess than 30 nmM (m cronolar), indicating that the

conpounds of the invention are expected to possess
Huuseaf Neuti bighibBeistase Qoreaplkexd-FRET Sgagi nen results are

shown in the follo Tabl e: A S
The assay uées }{uman eutr Wlhq%lastase ?HIQIE% purigie({v%rom serum (Calbiochem art.
324681; Ref. Baugh, R.J. et al., 1976, Biochemistry. 15, 836-841). HNE was stored in
50 mM sodium acetate (NaOAc), 200 mM sodium chloride (NaCl), pH 5.5 with added

30% glycerol at -20 °C. The protease substrate used was Elastase Substrate V Fluorogenic,
MeOSuc-AAPV-AMC (Calbiochem art. 324740; Ref. Castillo, M.J. et al., 1979, Anal.
Biochem. 99, 53-64). The substrate was stored in dimethyl sulphoxide (DMSO) at -20 °C.
The assay additions were as follows: Test compounds and controls were added to black 96-
well flat-bottom plates (Greiner 655076), 1 uL in 100% DMSO, followed by 30 uLL HNE
in assay buffer with 0.01% Triton (trade mark) X-100 detergent. The assay buffer
constitution was: 100 mM Tris(hydroxymethyl)aminomethane (TRIS) (pH 7.5) and 500
mM NaCl. The enzyme and the compounds were incubated at room temperature for 15

minutes. Then 30 pl substrate in assay buffer was added. The assay was incubated for 30
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1. A conpound sel ected from

6-[1-(4-cyanophenyl)-I H pyrazol -5-yl]-5-nethyl - 3- oxo-4
wo p®9pen2if | uor onet hyl ) phenyl | - 3, 4- PCT/SE2008/051263

di hydr opyr azi ne- 2- car boxam de; 6-[ 1-(4-chlorophenyl)-

1H pyrazol - 5-yl ] 59

-5-met hyl - 3-o0x0-4-[3-(trifluoronethyl)phenyl] -

3, 4- di hydr opyr azi ne- 2- car boxani de;

mng.ltég at (rgorF ngaln%% L I}ﬂ d §ho cgnc%ﬁt)r?t&o[ﬁ'ﬁ 8“—@?&0&2?11%'2111& @uﬁgﬁta{%ydurlng the

[ uor onet hy
mcuBatﬁ)ndwdw dr7apM raad il 0@ 1 R4, @&pbm(\&h;l dBlje assay was then stopped by adding
60 pl @0]6 g(%uﬁgrtagl% ?ﬁ{(fl}r/]l?qc%:tlfgg% ﬁl ol H 1?%;1? ﬁzllc())lnoc lorollc_e?a{te 60%M

sod‘u?fn%tcghtla}’ﬂq apyr ?f-’do@&cgnc% ¥R %@ﬂt‘é@ on a Wallac 1420 V1ctor 2
4-(3-cyanophenyl )-6-[1-(4-cyanophenyl) -1 H pyrazol -5-yl

1nsi|ruIINeﬁ3tYa@ E&ﬁﬁgboyi&m@ttﬁiﬁtﬁﬁ i3 Enf¥@or8460 nm. 1Cs values were determined
4- di hydr opyr azi ne- 2- car boxam de; and
us1ﬁg Kifit(drey@naphsiny noddl 205 met hyl - 4, 5- di hydro- | Hi ni da
zol - 2-yl ) - 5- net hyl - 3- oxo- 4- ( 3-
(trifluoromethyl)phenyl)-3
, 4-di hydr opyr azi ne- 2- car boxam de;
WHeRdestscia hg abave yorsem dan easmrouads of %IF Eéwgﬂplsﬁ gayeiése gplues for

1nh§31t1q)n %&mﬁgﬁ@[ ?Iasrt ; og}}g@%{n less tEe ?(9 ub (micromolar),
indf&kiR kha@ﬂl‘é)&gnéo{u&)ﬁs(&frtﬁéc 111198{‘[%%'%@%( e@!%@rt‘(y gr%ssg’ssdasgfumﬁgfa‘ﬁeutlc
pyralneZCa boxam de or a pharmaceutic
propcitieptSpotiecs a¢sults e skoin in3he %llowmgiabtb according to
Claim2 being 6-[1-(4-cyanophenyl)-1 H pyrazol-5 -yl]
-5- nethyl-3 -oxo0-4-[3-(trifluoromnethyl)phenyl]

- 3, 4-di hydr opyr azfi ne rbo e Form 4. A
comgtmsbuad cor di ng &Z@E al]? JN@imo pﬁl Eldstase 1Cs0
1- (4- chl orophenyl \- 1H pyr a7n| (@HQWIO ar,_ni\/l)

n%ﬁyllp]§1§%<9a4 [3-(trifluoromethyl )i)QenyI ] -3, 4-di hydro
pyrazine-2-carboxani de or a pharnacéeutically

acceptabl e salt tlhereof. 5. A conpound according to
d aifivmPle? ng 6-[| 1- (5 -chl oropyridih-2-yl)-I

=5 - yI]
- 5- mtaplle B- oxo-4-[ 3-(tri fl uor onet h{¥) phenyl ]

34—di-hydrepyrazi-ne-—2-carboxam-deor—=a
pharp@esut 4 cal |y lacceptabl e salt thegeof.6. A conpound
according to dailmlbeing 6-[I-(4-cyanophenyl)-3

- metiyli,id 5+ pyrazol - 42

Example 6 1.4
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5-yl]-5-nethyl -3-o0x0-4-[3-(trifluoronethyl)phenyl]-3,4
- di hydr opyr azi ne- 2- car boxam de or a pharnaceutically
waewepsrebl e salt thereof. 7. A conpound accor dPECIySE2908/051263
Cl ai m 1bei ng 4-(3-cyanophenyl)-6-[1-(4-cyanophenyl) -
| B pyrazol -5-yl]-N-cycl oprogyy - 5- met hyl - 3- oxo- 3, 4-di hy
dr opyr azi ne- 2- car boxam de or a pharmaceutically
acceptable salt thereof. 8. A conpound according to
Cl ai m 1bei ng 6-(I-(4- cya&olgllxepM1 -4, 4-di met hyl - 4, 5-
di hydro-1 Hi m dazol - 2-yl) 30xo4(3(trif|uo
romet hyl ) phenyl ) - 3, 4- di hydr opyr azi ne- 2- car boxam de or
har rrac ut| C%A y acceptable salt thereof. 9. A
L. 8%’“? pelegy é?"é‘barati on of a conpound according to
_ 9 -
6- [204%85' tpﬁénﬁ Ira;zloag yg 5- 3)1%6%}@ 308 &é{ Jm?? Biiu6R&methyl)phenyl]-3,4
dihpthapymemail-cabéxanmadcept abl e sal t ther eof as claimed in

o1 fte REalien O Puzat e dian Qi aft- G b Susehy pteny-

3 4Qﬁﬁ§dr815yraz11ﬂe 2A%aﬂ{o%ﬁ§c§: for the pr epar at ion of a
phar maceuti cal osition as claimed in claimi10

6- [Mﬁ@hlommﬂmségl) ippiepzal- @‘(Yﬁﬁonwﬁlyd)-ﬁ Q0-4-[3-
R LR e longeL oo £ 1

6- [M%pﬁ@@h@ﬁmwm,lmpw@ats =) SC@E:ﬂhyBwa&ZL-BA
ound or a Ehar maceuti cal | ¥n§ cceptabl e salt thereof
(trlﬂgor@nmhr}‘@@hwl Hrf-Bledrepyreging-gatboggmale or use in

r I
TP e YR R TR L B PR R P ol 3-
ox@B di-diBydropyradne-A-dattexamidef aid ur e of a medi canent for
trea f _humap di r conditions i i ch
-Gy AP B el Bt st debmaderay pamediy S osda -
har maceutical ly
R T i B of
or gpkrirmeccuticalyBadcoptable satnlidrgoangrtkeredl. a medi canent f or
use in treating adult respiratory distress syndrone
(ARDS), cystic fibrosis, pulnonary enphysens,

bA%ﬁﬂJohhd" ad BRliHE IOl BRI (b[’lo(lp&’ahbll% yla)lr yrazol 5-yl]-5-

bronchi ectasi s, cthronic obstructive pu |sease

methgBRR)x0-4 (8- (tnﬂamybnmlpfé)rphm)é] -85 dllasectrhpmamm@lzwdrhwgamlde ora
hrefr t| e ast @]a rﬁlini i's, psoriasis,
Phirgiridiicalitefr&rRiaalc it thereol

3. A compound according to Claim 2 being 6-[1-(4-cyanophenyl)-1H-pyrazol-5-yl]-5-
methyl-3-0x0-4-[3-(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide Form A.

4. A compound according to Claim 1 being 6-[1-(4-chlorophenyl)-1H-pyrazol-5-yl]-5-
methyl-3-0x0-4-[ 3-(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide or a

pharmaceutically acceptable salt thereof.

5. A compound according to Claim 1 being 6-[1-(5-chloropyridin-2-yl)-1H-pyrazol-5-
yl]-5-methyl-3-0x0-4-[3-(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide or a

pharmaceutically acceptable salt thereof.
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injury, rheumatoid arthritis, osteoarthritis, systemc
i nfl ammat ory response syndrone (SIRS), chronic wound,
W@ 20000612780t her oscl erosi s, peptic ul cers, CrohnPdi/SEX8%(051263
ul cerative colitis or gastric nucosal injury. 15. A
met hod of treating, or redugng the risk of, a disease
or condition in which inhibition of neutrophil
eI astase activity is beneficial which conprises

6. Bollpdhfd 5&1%{({/119%?)]: @ﬂhhqgteg{ﬁg%u ﬂte ?Jaﬁg}g&n‘gg %e%yl-éH-pyrazol-

erapeuti ca ectiv
5 yﬂ)]hﬁmmgémchJ[y(miﬁuemm}e)p&%ﬂ]-B Hedippdropgagihalaebdxamide or
one o{ cl ai l1to 16. A net hod of treating, or
ap %’8@6?‘1‘?@3‘ aceepi leéﬁltt@ﬁeq nfl ammat ory di sease or
condi tion which conprises admnistering to a patient
in need thereof a therapeutically effective anmount of
7. aAcompound acmorcting)hzeﬁlmn & eingad-(3ycyanoplpnabi e[ Is@-¢yanophenyl)-

lHEpy%{z%? 5-y?]SN(-:éyac orf)%jpyll Ig t}{ ? %xg t Cdl%yg;%p}}ra%i%e-%'-carboxamide ora

pharmaceutically acceptable salt thereof.

8. A compound according to Claim 1 being 6-(1-(4-cyanophenyl)-4,4-dimethyl-4,5-
dihydro-1H-imidazol-2-yl)-5-methyl-3-0x0-4-(3-(trifluoromethyl)phenyl)-3,4-

dihydropyrazine-2-carboxamide or a pharmaceutically acceptable salt thereof.

9. A process for the preparation of a compound according to any one of Claims 2 to 8.

10. A pharmaceutical composition comprising a compound or a pharmaceutically
acceptable salt thereof as claimed in any one of claims 1 to 8 in association with a

pharmaceutically acceptable adjuvant, diluent or carrier.

11. A process for the preparation of a pharmaceutical composition as claimed in claim 10
which comprises mixing a compound or a pharmaceutically acceptable salt thereof as
claimed in any one of claims 1 to 8 with a pharmaceutically acceptable adjuvant, diluent or

carrier.

12. A compound or a pharmaceutically-acceptable salt thereof as claimed in any one of

claims 1 to 8 for use in therapy.

13. Use of a compound or a pharmaceutically acceptable salt thereof as claimed in any one
of claims 1 to 8 in the manufacture of a medicament for the treatment of human diseases or

conditions in which modulation of neutrophil elastase activity is beneficial.
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14. Use of a compound or a pharmaceutically acceptable salt thereof as claimed in any one
of claims 1 to 8 in the manufacture of a medicament for use in treating adult respiratory
distress syndrome (ARDS), cystic fibrosis, pulmonary emphysema, bronchitis including
chronic bronchitis, bronchiectasis, chronic obstructive pulmonary disease (COPD),
pulmonary hypertension, asthma including refractive asthma, rhinitis, psoriasis, ischemia-
reperfusion injury, rheumatoid arthritis, osteoarthritis, systemic inflammatory response
syndrome (SIRS), chronic wound, cancer, atherosclerosis, peptic ulcers, Crohn’disease,

ulcerative colitis or gastric mucosal injury.

15. A method of treating, or reducing the risk of, a disease or condition in which inhibition
of neutrophil elastase activity is beneficial which comprises administering to a patient in
need thereof a therapeutically effective amount of a compound or a pharmaceutically

acceptable salt thereof as claimed in any one of claims 1 to 8.

16. A method of treating, or reducing the risk of, an inflammatory disease or condition
which comprises administering to a patient in need thereof a therapeutically effective
amount of a compound or a pharmaceutically acceptable salt thereof as claimed in any one

of claims 1 to 8.



