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WD 2007/ 129963 PCT/ SE2007/ 000442 1 2-pyrazi none

derivatives for the treatnent of disease or condition
wonoohizgds3 i nhi bi tion of neutrophil elastase aeCTSERP7/000442

is beneficial. Field of the Invention The present

invention relates to 2-pyrazi none derivatives,

processes for their preparation, s pharnmaceutical
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conponents. The uncontroll ed proteolytic 10
ridagradaliRnoky el astases has been inplicated in a
nunber of pathol ogical conditions. Human neutrophi
The| Ia@p@tseve(nhpaelates trertyeazinghe derévativgsaptoesspesi far their preparation,
enzyne
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In neutrophlls the concentration of NE exceeded 5 mM
B dit é Iegellular anmount has been estimated to
-J§EQ§§4§Q5§—§BL4%%bn activation, NE is rapidly rel eased
ElhstaeR 48 @oghita tHeqSost ﬂés&udtﬁfetehﬁyrﬁ?éstlﬁ ﬁﬁeabhquha{rmg BRCilvy td
some portion remajni ng bound to neutrophi
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ction of NE is degradation of foreign organic
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nemtteﬂnli ﬂfeﬁc)oncdklﬁatlm iV ereceedesl Smmimndets totel agithler amount has been

el o6 Gy Dpofirate: NE S Lpidly Fefeelt iy raites into
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2002, Eur
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br onectin, cytokines, etc. %ashl H.
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delradesawitle 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 ou-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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reported an association of chronic airflow obstruction

and enphysema with deficiency of 30 serum
waie@nkddssypsi n (Laurel | and Eri ksson, 1963, SeamsE2097/000442

Cin. Invest. 15, 132-140). Subsequently it was

determined that al-antitrypsin is the nost inportant

endogenous inhibitor of human NE. The i nbal ance

bet ween human NE and endogenous anti protease is WO

2007/ 129963 PCT/ SE2007/ 000442 2 believed to cause
bedieeeelss citlmemmcebﬁninmrME tDpUEmyndry sissueswitloh dstconsidered as a major
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rondarimg acu
Meb.ases, aw50©n$ﬂn§iﬁ:ehatemhm tange acde phasg ofpuimonay phiphesema

enflgp e BsOThas e AV BRIF SRR i gment

wgﬁ IAHHOREINE EFBRYst [TR99R NHaRith. TRRR4RY 16@EHDI I hage
caused by NE In hamst ers can be |nh|b|ted by

pre-treatnent 15 with inhibitors of NE (Fujie et

N@\!\troip %ﬁa}doﬁ)ﬂ{alnm Rﬂﬁﬁamﬁ]i%onjﬁg x%féﬁé obstructxon 0 &he airways are

redom t alrwa ammat i on and nucu
majos pathdogio feabfres dfd"QRID vmc}gdlag gysuqﬁ}mms pad blarbuigibeonchitis. NE

1m&%?rgrl{1iu§1% 90d % ‘leadﬂ%ég gnug o%gt%cu%n o% 9‘1 ﬂgrgt%f ?slgini’s reported to

Fonc mpal rs nucin
mbﬁméltlilgeﬁpﬁesmm ofmajos tefspmatorgmmmin gdne, MUIC\MﬁS(thEeri B.M &

B, S e LB ST D o oo
gd{@ééli@gfy pr&ﬂﬁé’s exféfisivé epiﬁ%ﬁ@] dama@@l;vhthiﬁl 20l minuié of dohtac#Auki et

Aer osal adm ni stration of 4aw nea pi gs rodduces

algP%Un Sy d- Rt Gt Care Ms%ljé MQShi Ip Fupheimoes Effe uces the
mﬁ&l?bo%tfreg wHEY IF hithan x%gpnrato}? i theiih i7) vzn%?gﬁalhgﬁﬁ Et al.CRIga,

1405- 1411 her nmor e reduces the
Thadras, &9 y665e6eﬁ7 ) Whish uﬁemxyls@ﬁt withntha rerd@sqﬁ mmoaﬂlﬁrseﬁdtetrmme ithatnis

seeﬁll d?(t)f’lg pr?é}Ré ddﬁ?xne &tal.?{984, ’El?o%é‘k, 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. I., 13, 190-196).
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25 Thorax, 39, 663-667) which is consistent with the
reduced nucociliary clearance that is seen in COPD
woavi7anes3(Currie et al., 1984, Thorax, 42, 128€18082007/000442

The instillation of NE into the airways |leads to :
mucus gl and hyperplasia in hansters (Lucey et al.,

1985, Am Resp. Crit.. CaresMed., 132, 362-366). A

role for NE is also inplicated in nmucus hypersecretion

in asthma. In an allergen sensitised guinea pig acute
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sovvntopayaroelnt at h OQEHESISO pu monary
1998pl¥wsResp. J. NIE; 128+125).dn e magie urmdreb}fth@man owploaaryi fibrosis, a NE

n%]?%&f;lel%&%gd'b | %ﬁ&ﬂ%cﬂk@’?ﬁﬁn%ﬂ!{r?ﬁ%in (Ff ok Ca{lly 1997, Am. J. Resp.

rosrs, corre es W
Crita CareNlet. S1 56n260R%5¢. Rrathewnirs m(vymgamsdmhe sletwnathat, NE deficient

mitR Rtk e B R pioy iy idioed Plgan EbrisA PR e o Rl go0 " Ches,

120, smm)nmuﬁmﬁde@u{va@faﬂﬁ& tof BelulOGted ik gaRakaviRdtipragressed to
199 re Med., 156, 260-265
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et3).CR8r Bl £ RSN Che M E 01'3!1' C42r8 148 Qﬁg arﬁ%r&@i&@i dnd NE
fibrosi's (Dunsmore et al Ches

c@s@x@é solth apliproTpaseNEe ir@rﬁexsedmbmg&mr @rga Bdanshandise stlali, 1939,
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regibonfitheINE gdheate aboc;atd@@ﬁh lvApcanter Raslopentt(TaGgudhi et al., 2002,
1. 4 The anti proteases and NE
C@bﬁ%?%%?ﬁsm?fﬁ %ﬁ?ﬁ%rotease are increased in |ung

cancer area (Marchandise et al., 1989, FEur. Resp. J.
2, 623-629) ent stuydies have shown that
Agyiie %‘?ﬁﬂ‘ﬁ\*ﬁyscﬁﬁ‘%eg By fad doipmt Eperipeyplanieals sResorjetegarith elevated

16%1?01@@@ @ma%@ﬁa \é‘c ﬁlh 1b991 Ak INRESD. @ﬁV elaep afDET t20 ( ?IQO‘I % ualiite
Cancer Res., 8, 1115

hmg: mtﬂemmﬁgn PWjSQdflyb’ 1@&@%@4}6@3 yoiegiien b kpcrpomsa@kmdﬂ ipwHechas been
st TSy e MR O ool G 8o NSy Relpls lmicioapty
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oS85SR AER 351100, 8 AlBRR L SARGIR] gl e P
inthiced ﬁ;{mthe/e@wﬁoﬂaayﬁmwdswl& p\éﬁm@blllltﬁolﬁblgfﬁd inl mmﬂély)f afhte

uégn gﬁ%?%@gg}’ t%nggﬁrlleré?!?% %81: o @@ﬁ? an(i}phorbol myrlstate a%gtate

(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 monocrotaliné—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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al ., 1995, Eur. Resp. J., 8, 1293-1299). NE al so pl ays

an inportant role in the neutrophil- induced increase
wohoEubkymweaary m crovascul ar permeability obser Pew/SEZN02000442

nodel of acute lung injury caused by tunour necrosis

factor a (TNFcx) and phorbol nyristate acetate (PMA)

in isolated perfused rabbit4lungs (Myazaki et al.

1998, Am J. Respir. Crit. Care 25 Med., 157, 89-94).

A role for NE has al so been suggested in
pulROReY Aitdles Reguinduted Waidheeral 0022861 0. aRespi] Crit. Care Med., 166,
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;- Bi ochem cal Pharmacol. 38, 2411-2419). Serine
el astase inhibitor reverses the nonocrotaline- induced
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Ngra lastd m bexrode inerpeimqnt) werabrel iseliemic gayarge ( mk@a et al., 2000,
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horac. Surg. 65, 913-918) and

Rl?ﬁy@@tﬂl dpbl 6, ﬁ@c i bﬁfiweiqpnwa& ofweléfr‘aen enﬂué$de4¥ﬁ’ék§1ﬁ & mige iy
u%@% 3 nﬁﬂﬂg
vée%bf Izglﬁsnr?ggy ea(RS| %%?%%6%\%I gélﬁlﬁ%:rrlease : 1PEIEE) e 32)
normal in |nflannatory bowel dlseases for exanple

Crahn' S e an rati.v em
T%sﬁ?unféé\gé’ 1531} Wn 38 gnel%fg_g Tgﬁ%i?strul%g VeS¢l d‘lgef‘ {) geea d%s been
in@lliSﬂecbﬁQaWaﬂS@wfﬁﬂlahﬁnit@ryblﬁseasrew Olhe édpoiant bmiogenous mh1b1tor of
path%gene5|s of ﬁﬁ grthrltls (Adeyem et al
N HEPS iy eenrRmengE P iREoteAe IS

be‘ﬁ@ézéd%g gi% irf3d Hﬁa%deyéésfs R hlrhsh N B réEbRﬁ I unc%Hﬁ@l‘Ie%%ﬁ% d%)!tniktmn.
i nhirbi tor (Kakinoto et al é ['ul ar 1 mmunol

Tht:a@ote@se/ mproteawb@anqq Lz (LS NEsq‘t by R ﬁgﬁawsa@ availebiity athe
Lve,serl.n r e

o Rt RET S5 e e RS e T 2B Bl onge

resuliadigtdstic mﬂﬁg empmaudershfmieht)fermﬁ leveld MHGMAENI EShas been
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ease/ "anti protease balance may be upset Dy a
reneéﬁaS@as@arYarmmnamff grihyitig and pulmonary hypertension.

Disclosure of the Invention

In accordance with the present invention, there is therefore provided a compound of

formula (I)
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such as cigarette snoke, or as a 20 result of genetic
woneiketsy to produce sufficient serum | evel s. PESEZNONED0442

has been inplicated in the pronotion or exacerbation

of a nunber of diseases such as pul nonary enphysemns,

pul monary fibrosis, adult réspiratory distress

syndrone (ARDS), ischemia reperfusion injury,

rheumatoid arthritis and pul nonary hypertension. 25

Di scl osure of the Invention In @ccordance with the

pr esent inventioEgaiﬁgNe i § the efor__%sovided a

conmpound of fornula (1l 6

PCT/ SE2007/ 000442 5 O N NIX-R5 R4 R NOR3

(1) wherein Rl repre @g@n or C1-C6 al kyl; s

Wrepresents a 5-nenbeéered terocyclic ring conprising

at | east one ring heteroat®h selected from nitrogen,

oxygen and sul phur, wherein at |east one of the ring

carbon atons nmay be optionally replaced by a carbonyl

group; and wherein the hetd“ocyclic ring is optionally

substituted by at | east one substituent selected from

hal ogen, Cl1-C4 alkyl, d- 10 C4 al koxy, CN, OH, NQO2,
wiCtsi€3 al kyl substituted by one or nore F atons, Cl-C3

al koxy substituted by one or nore F atons, NRLOR11,

presepimdmreT or CHOp atkylic4  al kanoyl, S(O) XR18 and

OS02R19; R14 represents phenyl or a 6-nenbered

heteroaromatic ring conprising 1 to 3 ring 15 nitrogen

atWirgpreszais @ SLinergbdred Rgeropfdlio fial kympridasd atlleHsesheWirgettoatom

| east one substituent selected from hal ogen, Cl-C4
se]gp'q@ [t‘rpn@trqg@nacmy&@ gnd@q’lphm’whﬁm atdeasieney [Qlyq ring carbon atoms
mAHRphibR1§9e¥ce@MS a carbony! group; and wherein the heterocyclic ring is

optionally substituted by at least one substituent selected from halogen, C1-Cy alkyl, Cq-

C4 alkoxy, CN, OH, NO,, C;-C3 alkyl substituted by one or more F atoms, C1-C3 alkoxy

substituted by one or more F atoms, NRIOR1 1, CECRIS, CONR16R17, CHO, Cy-Cy4

alkanoyl, S(O)XR18 and OSOZR19;

4 N . . .
R1 represents phenyl or a 6-membered heteroaromatic ring comprising 1 to 3 ring
nitrogen atoms; said ring being optionally substituted with at least one substituent selected

from halogen, C1-Cy4 alkyl, C1-Cy4 alkoxy, CN, OH, NO,, C;-C3 alkyl substituted by one

or more F atoms, C;-C3 alkoxy substituted by one or more F atoms, NR12R13, CECR3O,

CONR®'R*, CHO, C,-Cy alkanoyl, S(O),R" and OSOR™*;

0 1
R1 » R 1, R12 and R13 independently represent H, C1-Cg alkyl, formyl or C2-Cg

alkanoyl; or the group —NRIORH or —NRL"R13 together represents a 5 to 7 membered
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or nore F atons, Cl-C3 al koxy substituted by one or
nore F atonms, NR12R13, C=CR30, CONR31R32, CHO C2-C4
wabkb@neyds3 S(O) pR33 and OSO02R34; 20 R10, R11l, ROCE/SEZNT/000442
R13 i ndependently represent H Cl-C6 al kyl, fornyl or
C2-C6 al kanoyl; or the group -NR 10R11 or -NR 12R13
together represents a 5 to ¢ nenbered WO 2007/ 129963
PCT/ SE2007/ 000442 6 azacyclic ring optionally
i ncorporating one further heteroatom selected from O,
az&vyahcrind\bit onaljl mcaporatiydonefige merrdatom sedqptelsieont OHS and
Ck G alkyl or Si(CH3)3; s R18, R19, R33 and R34
NRndependently represent H or Cl1-C3 al kyl; said al kyl
being optionally substituted by one or nore F atons;
R3 represents phenyl or a five- or six-nenbered

hej1sr oar gt c r.i cont aj ni lto,3 .. et er oat ons

i efi‘@&&e n{ﬁ‘\%?&f’%@’ﬁ%ﬁ@tﬁ, incgag%or,@@g{}& ring

bei ng optionally substituted wth at |east one

substituent sel ected from hal ogen, Cl1-C6 al kyl, cyano,

CR'®6rH et yna v ﬁlﬂ&)ené{@ltﬂlyk‘érﬁ@s%mm ¥t C, NR3A58 Qald@ncycsemg

al kyi substi t ut ed by one or ‘nore atons or -
opibkaiy\substingtd by dbetoriayore Retams; nor e F at ons; |s R35 and

R36 i ndependently represent H or Cl1-C3 al kyl; said

al kyl being optionally further substituted by one or

in% e re?ein?srr%e R%r fa‘%{?rr gpsr%ﬂﬁt %ellﬂtggrﬁc? Heq oglrom%lc %%t@(%’ é’ﬂling 1to3

Yy SU eas one uen

he&@&a@&h@ﬁd@ﬂeﬁﬁérftl‘y%%&ed ﬁMl@ir@)S’alnde}m@ai@:'rm@%eﬁfgli@ﬁbfnall QuBstituted

represents a single bond, O, NR24 or a group -

with MERN@rebubstiitat sldtted frdnﬁil@a’legeﬂmCﬁGa afiyhi@lygnd) @Ijl{C6 alkoxy,
oxygen atom NR24 or S(OW and said al kyl ene bei ng

m@@tﬂle‘éh;ﬁ&dryonyi Wi Hig %\I tsgektibited by ot @UROF afddhs or C1-C3
8, Cl1 al koxy 9R40, C02R66 S02R41 and

allS63 NEERIRAS] by2aneanr niMe BathriX; ar e j oi ned toget her such
that the group -NR4X together represents a 5 to 7
menbered azacyclic ring optionally incorporating one

f lﬂas Il%ﬁ ﬂﬁégn%reg&tdgﬁﬂ}ﬁr%{)r%geﬁl?ﬁ & r(ﬂ[@g alkyl; said alkyl being optionally

further substituted by one or more F atoms;

R4 represents hydrogen or C1-Cg alkyl optionally substituted with at least one

substituent selected from fluoro, hydroxyl and C1-Cg alkoxy;

X represents a single bond, O, NR24 or a group -C1-Cg alkylene-Y-, wherein Y

represents a single bond, oxygen atom, NR24 or S(O)y,; and said alkylene being optionally

further substituted by OH, halogen, CN, NR>'R>%, C;-C3 alkoxy, CONR>R*®, CO,R®,

$0,R*! and SO,NRYR®;

or R4 and X are joined together such that the group —NR4X together represents a 5 to

7 membered azacyclic ring optionally incorporating one further heteroatom selected from
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WO 2007/ 129963 PCT/ SE2007/ 000442 7 0, S and NR44;

said ring being optionally substituted by Cl-C6 al kyl
wonroiNR4A¥IR46; said al kyl being optionally furtRET/SE2007/000442

substituted by OH either R5 represents a nonocyclic

ring systemselected from 5 i) phenoxy, ii) phenyl,

iii) a 5- or 6-nmenbered heteroaromatic ring conprising

at | east one ring heteroatom selected fromnitrogen,

oxygen and sul phur, iv) a saturated or partially

- . i 45 46
o SRR Cuttl g PR RN oy -Gt R, K s s
al tb@fn%%?ﬁ(l)ﬂaﬁy R SRutcaiyOmRt | east one ring

et eroatom sel ected from oxygen, S(Or and NR20,

wherein at |east one of the ring carbon atons may be
optionagly replaced by, a, carbonyl_ qgr , or R5

r epihesR neBreseny %WP‘PC(YXW e ?ﬁ@fﬂéﬂegﬁgxﬂ%@ch the two
i)lr‘[i}ﬂ%s are independently is selected fromthe

&ftic ring systens defined inii), iii), iv) and

iiv)phebglye, wherein the two rings are either fused
.together, bonded directly.to one another or _.ar

) G SR Lo A T P s Pk Pt gRoLiRe Beragipa
f rRUEcRY B it SEH) bxy@en it Gfphat,kyl ene optional 'y
conpri sing one or nore internal or termni nal

ivhef @neatdompastdliganeduhied G;63yoemalkyltipher  and NR27
and being optionally substituted by at |east one .
v)s ubsairated ot pasiédlyomstuhicd dr 107 -mpaibereg heterpgpeligiipecemppsing at

al koxy, the nonocyclic or bicycli in st em bein

oplefsh Aag 148 @%@%tpm@?léﬁe&r%oxv&fésg@n d@ bs % {f@hﬁtq‘mf one

selected from oxygen,, CN... - a - C6

o s e oy pergpioRely e b ot

C(=NH) NH2, C(O NR51R52, C(S)NR53R54, SC(=NH) NH2, 25

NRS5G =NH) NH2,  S(O) vR21, S02NR56R57, Cl1-C3 al koxy

s udrsR | feprieshtsaybioywdic oing spstem i which the tain ding argindgpgadently

substituted by SQO2R58 or by aone_ or npre F at , sajd .
sefspiadgroat {gImonkEY g TR £ BoRd ‘l‘eﬁnf*"bF‘tIHe’ruSé&)o%“%i‘g EF%V& \X}l?fﬁm the
t\ﬁ§ réﬁg%%?et ei@l@ﬁfﬁé&%%étﬁéf%nd&ﬂii%ﬁf &b $deOMbE¥PEure separated from

ydroxyl, Cl-C6 al koxy, Cl-C6 alkylthio and

ondAnIHIREP RSker WuB Q014 2 ROBIxFEeh] SEDPS T 00Q 4k enBoptionally
comprising one or more internal or terminal heteroatoms selected from oxygen, sulphur

and NR27 and being optionally substituted by at least one substituent selected from

hydroxyl, oxo and C1-Cg alkoxy,

the monocyclic or bicyclic ring system being optionally substituted by at least one

47_48
substituent selected from oxygen, CN, OH, C1-Cg alkyl, C;-Cg alkoxy, halogen, NR 'R,

54
NO,, 0S0,R*, CO,R>, C(=NH)NH,, C(O)NR*'R>?, C(SINRR™, SC(=NH)NH,

NR>>C(=NH)NH,, S(0)R>", SO,NR*’R®7, C;-C3 alkoxy substituted by one or more F

atoms and C1-Cj3 alkyl substituted by SOZR58 or by one or more F atoms; said C1-Cg alkyl

being optionally further substituted with at least one substituent selected from cyano,

hydroxyl, C,-Cg alkoxy, C;-Cg alkylthio and -C(O)NR*“R”;
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or R5 may al so represent H, R20 represents hydrogen

Cl-C6 al kyl, Ci1-C6 al kylcarbonyl or 5 Cl1-C6
wabhkbwoxpewms bonyl ; R21 represents hydrogen, Cl- CBCalSkEni07/000442

or C3-C8 cycl oal kyl; said al kyl or cycloal kyl group

bei ng optionally further substituted by one or nore

substituents selected independently from OH, CN,

Cl- C3 al koxy and CONR59R60; 10 R37 and R38

i ndependently represent H Cl1-C6 al kyl, fornyl or

C2-C6 al kanoyl; R47 and R48 independent|y represent
H CLk-C6 al kyl, fornyl, C2-C6 al kanoyl, S(O qR61 or
S@QRé&m%ﬁkonﬁthmﬁkyl group being optionally further
substituted by 15 halogen, CN, C 1-C4 al koxy or
CONR64R65; R41 and R61 independently represent H,

i*’@?enaré%ﬁts %mggggfi G spegligboryiggr 51 % g §

or_2: xis 0O, 1or 2; 25 vis 0, 1 or 2 VM)
Cu@e)?‘}fi&m'é’?nﬁm/ SE2007/ 000442 9 R16 R17 R22 R23 R4
R26 R27 R31 R32 R39 R40 R42 RA3 R44 RA5 R46 a a a a a
aAaaaaaaaaaaa R9 a RO aR1 aRB2 a RB3 a

ng‘“qe Rogu #ﬁgg%&i?c 1@513 é%g%rx{a] B@?legariggﬁ'(%l 3 cBalkyl

grb\){ﬂfdﬁfgedpt@hal@lﬁlﬁﬁer%hﬂfs‘lﬂtutecﬁb}%ne&)r piv2¢ SEveEMuEnts sdldcyed
acceptable salt thereof. In the cog% %? of the present

indgpendehtly &mo0H, UN] €5€3 atkory wnd@OBRatR an al kyl
al kenyl or al kynyl substituent group or an aIkyI
nmoiety in a substituent group may be |inear or

b hed I | kyl
O:Ra‘gr%g 38 glldrer;)e ent y re;?rgse%t ﬁycle_ (2 aﬂ(ry?, l%grmrﬁ%r 2-66 a %gcr)yl

R47 and R48 independently represent H, C1-Cg alkyl, formyl, Co-Cg alkanoyl,

S(O)qR61 or SOZNR62R63; said alkyl group being optionally further substituted by

halogen, CN, C1-C4 alkoxy or CONR64R65

R41 and R61 independently represent H, Cy-Cg alkyl or C3-Cg cycloalkyl,

pis0,1or2;
qis 0,1 or2;
ris0, lor2;
tis 0,1 or2;
wis 0,1 or2;
xis 0,1 or2;

vis0,1 or2;



10

15

20

25

10 In the definition of W the 5-nenbered heterocyclic
ring systemmay have alicyclic or aromatic properties
wanwmayes hus be a saturated ring system or a parsSEl0rgo0442
unsaturated ring systemor a fully unsaturated ring
system 15 Rl represents hydrogen or Cl-C6 al kyl (e.g.
nmet hyl , ethyl, n-propyl, isgpropyl, n-butyl,
i sobutyl, tert-butyl, n-pentyl or n-hexyl). In one
enbodinent of the |nvent|on Rl represents a ClL-C4 or

FyZIQBOE_ k?lgpﬂ 1WaRﬁ%§ﬁ?IRﬁ%@ﬂﬁ]§§bRﬂV
represeh s ’a b5 erg%

etérocyclfc ring’ coRpri’si ng

ox§geﬁ‘§‘ﬂ§m ﬁg“hﬁﬁ%hﬁmlﬁﬁﬁ | RO (PO 6‘3"&%9{6% aRr%

wWher €i east one df the ri

coEf Bpendy ymwﬁ#@ﬁ%%ﬂaf@r Sl 2rg Ty car bory/

optlonally substituted by at | east one substituent

sel ected from hal ogen (e.g. fluorine, 25 chlorine,
orlrphaineecwicallpaticaghble €t tdreaf kyl (e.g. methyl, ethyl,

n- propyl, isopropyl, n-butyl, isobutyl or

tert-butyl), Cl-C4 al koxy (e.g. nethoxy, ethoxy,
InhdXdoRRAXYLE thé p&@ﬁn@ psesification, tilegdxpherwise bﬂated,x@n atiyl, alkenyl or

alltaglry bgt%gé% g opag@lg%ﬂ?lgtydn a @]@p_ttue%:_é up %%ge inge%} grd
br%&ﬁzﬁmﬂ% Gadikyidne Srotip rid(Uefidbad o 'Bﬂancﬁg'dZ CH2CF3) ,

Cl- C3 al koxy substltuted by one or nore F atons (e.qg.
OCH2F, OCHF2, WD 2007/129963 PCT/ SE2007/ 000442 10

I PSS Mg P e LR S iyl
arainkianoyperties. agd nmytthys| boarsbwragd r@ra;sgs‘rym) ora partlally unsaturated ring
et hyl c on ropyl.carbonyl or isopropyl carbonyl),
RA %%f521§ﬁ8%5§%ﬁ§ '%%In one enbodi nent, the group
R14 and the pyrazinone ring are bonded to the
p-membered ring Win a 1,2-relationship. In one

R ereprskntettdrogén oe Oy éi%ahltsé (e Buatieskesingd.ch-bropp sapopE: pbutyl,

in espemallr%f unsubstituted 5-nenbered
”W%&@MW%NW 19gn-hewlExanpl es of 5- menber ed

het erocyclic ring systens that nay be used, which may
be

In one embodiment of the invention, R represents a C1-Cy4 or C1-Cy alkyl group, in

particular a methyl group.

W represents a 5-membered heterocyclic ring comprising at least one ring heteroatom
selected from nitrogen, oxygen and sulphur, wherein at least one of the ring carbon atoms
may be optionally replaced by a carbonyl group; and wherein the heterocyclic ring is

optionally substituted by at least one substituent selected from halogen (e.g. fluorine,
chlorine, bromine or iodine), C1-Cy4 alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl or tert-butyl), C1-C4 alkoxy (e.g. methoxy, ethoxy, n-propoxy, isopropoxy, n-
butoxy, isobutoxy or tert-butoxy), cyano, OH, NO,, C1-Cj alkyl substituted by one or
more F atoms (e.g. CHoF, CHF,, CF3, CHyCHoF, CHyCF3, CFoCF3, CH(CF3); and

CH,CH,CF3), C1-C3 alkoxy substituted by one or more F atoms (e.g. OCH,F, OCHF»,
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saturated or partially unsaturated or fully

unsaturated i nclude any one of pyrrolidinyl,
woebe7akywds of ur anyl , pyrroline, imdazolidinyl, PCT/SE2007/000442

i m dazol i nyl, pyrazolidinyl, pyrazolinyl,

pyrrolidinonyl, imdazolidinonyl, oxazolyl, pyrazolyl,

t hi azol i dinyl, thienyl, |somazolyl 15 i sot hi azol yl,

t hi adi azolyl, pyrrolyl, furanyl, thlazolyl,

i m dazol yl, furazanyl, trlazolyl and tetrazolyl.

O £ LRI S8, 0B a5, QLANEE haShRFOICAGPN .
O 2z BTG olfas SFYT SR r?@iﬁﬁﬂﬂ%f%@l@é@f L5 et
; Vﬁc&ﬁ{hny@ S SN Bk BRI g BOTI g

1to 3 (e.g. one, 25 two or three) ring nitrogen
atons; said ring belng optionally substituted with at

In '()ﬁ@&hb&fhﬁentg Be %rou ) aﬁd\ﬂ’le pYREREnONing 44 bdnded B thetsi@Bhbered
sel ected from hal ogen ( fluorine, chlorine,

ringrVgrin aé,2erelationkhipe) , Cl1- CA aIkyI (e.g. nmethyl, ethyl,
n- propyl, isopropyl, n-butyl, isobutyl or
tert-butyl), Cl-C4 al koxy (e.g. nethoxy, ethoxy,

In BnPEaPSHYient] WOR &@@msya 5-ArehibbRd Meterdaﬁﬁmﬂﬁ:@ﬁg &pecially an
tert - but oxy) , N2, Cl- al kyl substituted by

unél%béﬂ%l?edéo%mheraé oo aBb g 20069 T/ SER007/ 00044
11 (e.g. CH2F, CHF2, CF3, CH2CH2F, CH2CF3, CF2CF3,
CH(CF3)2 and CHQCHQCF%) Cl- C3 al koxy substituted by

Exgmgles of proneantrredthstesocyeliqringyusiems haCree be ggdawhich may be

o By R e SR K e SR s glpoegiipt

tetwhkzdmﬁyhny(l,qzygtohn@ ﬂthhZIﬂl‘th}’h Yﬂnc(amieiyy ipyrazelidigylcaprimohiyyl,

o BB SR R A OB

is oIl I;Sﬂhfb@laloltyl? p3rioty 0 fuRdrdyl, O RRo gL, @fRlazd YIC Fikigl@nyl, triazolyl and
pyridinyl, pyrimdinyl, pyridazinyl, pyrazinyl and
tﬂﬁFPQ%lnyl A preferred ring systemis pyridinyl. 10
In one enbodi ment, one substituent on the aromatic
ring of group R14 should be in the (paraé}p03|t|on
Prefetred tingsystsmyiongrony W inclodepyaeasbdi th@mlyb pxazglyl and imidazolyl.
i nvention, Rl14 represents phenyl or a 6-nenbered 15
het er oar onat i ¢ ring conprising 1 to 3 ring nitrogen
In aboembodment, W meprebmisyyrayplyi,ariadolyy, thiazolyl, oxazolyl or imidazolyl.

In one embodiment, W represents pyrazolyl or triazolyl.

14 . .
R represents phenyl or a 6-membered heteroaromatic ring comprising 1 to 3 (e.g. one,

two or three) ring nitrogen atoms; said ring being optionally substituted with at least one

(e.g. one, two, three or four) substituent selected from halogen (e.g. fluorine, chlorine,
bromine or iodine), C1-C4 alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl
or tert-butyl), C1-Cy4 alkoxy (e.g. methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,

isobutoxy or tert-butoxy), CN, OH, NO,, C1-Cj alky! substituted by one or more F atoms



substituted with at | east one substituent sel ected

fromF, Cd, CN and CF3. In an enbodi nent of the
wonvenkdws, R14 represents phenyl or pyridi nyl PCSaEZD07/000442

ring being optionally substituted with at |east one

substituent selected fromF, O, CN and CF3. 20 In an

enbodi nent of the inventionji Rl4 represents a phenyl

or pyridinyl group optionally substituted with one or

two substituents independently sel ect ed fron1F a, CN

(B | DRIt CRLEOICH 09,1 QR K R pacrp, -
CrRRE kb E%&l 6#‘51%6 ) wm%qgés%%ﬁ?@ §3 B TR L.
O%ﬁéh%ngwegg%qgﬁﬁGh%? %@Eﬁﬁiﬂéigéﬁﬁgqlgﬁm _g;gsents
C@HE%Q u@ﬁgs&ﬁ&-ﬁ%ﬁ@ewé&e &@%ﬂ%fﬁﬁfﬁﬁﬁ 3@ %Y.ln%g

t3hr eeé het er oat ons

Pr‘i’Hﬁ’éFéH&‘?&’e‘?{tlf%Pr%ﬂcé‘ﬁlioéﬁl)afs(g?p% agl QAR - said ring
being optionally substituted with at |east one (e.qg.
one, two, three or four) substituent selected from

E;dmlplbg efla G&ncgnbefrédlmtdr&&omﬁtw 1ifg JdEpribin@ 1168 ridg niiteuticn @joms

indfad Wﬁ ] @éﬁ%mgvylnﬁt@h sl éﬂr}XZIWI gadhlripp 2l Anprﬁ%?w? %

sy Y8 MpyridinyEo al koxy (e.g. nethoxy, ethoxy, n-propoxy,
I sopropoxy, n-butoxy, isobutoxy, tert-butoxy,
n- pentoxy 10 or n-hexoxy), nitro, nethylcarbonyl,
NR35R36 C 1 -C3 al kyl substituted by_one an
In gp%,FRR QHRARbS 0N e groalis g e g@mépsshﬁgb@s the
) and C1-C3 al koxy substituted
4-%4@%%2@?@%3%9'2%%%@(6 g. OCH2F, OCHF2, OCF3,
OCH2CH2F, OCH2CF3, OCF2CF3, OCH(CF3)2 and OCH2CH2CF3).
is In one enmbodi nent, R3,represents a phenyl or
Inoye erdbasdjmentiof thesuvrntipn, R e depréseiis phenybersy 6-tregmbered
substltuent (e.g..one, tw or three supstituents)
cleFRIERH S cyn@élﬁlégtléa 3ipg pitiogrgiams; safdiggbeiny qutignally

o wihed ‘oS Pl e BT B BB CU e

W th one or two substituents 20 independently
sel ected fromfluorine, chlorlne cyano, nitro and

In bif bhabsBmeRRICN invériod) et 'ig:fres%ﬂf@ QHENVR B pyrﬁ'fny'l SRS Yobg

a phenyl group substituted with oné or
opBRSY IshbseRts it ePeRds éuﬁstﬁl?énﬁé‘etl&%dfﬁmf CUeN & CF,.

chlorlne and trifluoromethyl

In an embodiment of the invention, R14 represents a phenyl or pyridinyl group optionally

substituted with one or two substituents independently selected from F, Cl, CN and CFs.

In an embodiment of the invention, R14 represents phenyl or pyridinyl; said ring being 4-

(para) substituted with F, Cl or CN and optionally further substituted.
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25 In still another enbodi ment, R3 represents a phenyl
group substituted with a trifluoronethyl substituent
wopowEileymbly in the meta position). WO 2007/ 129088E2007/000442
PCT/ SE2007/ 000442 13 In still another enbodi ment, R3
represents a phenyl group substituted in the neta
position with Br, O, CF3 9o¢ CN. R4 represents
hydrogen or Cl-C6 al kyl (e.g. methyl, ethyl, n-propyl,
isopropyl, n-butyl, 5 isobutyl, tert-butyl, n-pentyl

In%h el Q(? )é}é;‘l% fQ%) ! fn%}ﬁfonwaQ Eéehﬂtpiglgr%w& gy ?ﬁri}ll'eﬁﬁf rif ¥eing 4-

sub uen one or
Eﬁ,@%fgawlmfs@jlgp@gd fromfluoro, hydroxyl and Cl-C6
oxy g. nethoxy, ethoxy, n-propoxy, isopropoxy,
n butoxy, i sobut oxy, tert-butoxy, n- pentoxy or
@ hexoxy).. 10 In one enbod resents .

HpBesgT PSRy L a@deawyrma ?rsﬁﬁ?tﬁrya@wﬁf fipg cenjaigingy} to 3 (e-2.

qne t|tu e ) f
onfechiee s e Fgently SOEATR 0, S SR e
optiepalyssabitiutby tith gelast dhe {erg one tvesrhinde niefaxur)(sﬁbstih&nt selected

invention, X represents a single bond or ?rou
frerTChalGgen (al gk flhaine; ohloringhbrogiine of iodine) S el slkal Gig gethyl, ethyl,

bond, oxygen atom NR24 or S(OW said al |ene being
n-pmpylo isaplopylf nHbtityE risobutys ttért-tistell nipgniHhr hbdxyYecyan@N;1-Cg alkoxy

NR37R38 Cl-C3 kY g al koxy, CONR39R40, CO2R66, SO02R41
(enthe BOZNRIRRAI-PODINY- SABLOBEe BIDHINY, IFDULRRY, TeRBIRXY obrpentoxy

X represents a_sin (3 3el

orA AFDBRe, MBS psegecﬁfé Gl ygone or more T
oxygen atom _NR24 or éﬁi alﬁylene bei ng

ateyps (e &2y €HF Mt SHpsHRY &MFoyCExﬁl I &FEGER, aedy,
NR37R38 Cl-C3 al koxy, CONR39R40, SO02R41 and

CEeCHFRasd GOC200MmxY zwewtqﬁw/csgzomwedbmrm (e.g40CH2 1N
enbodi ment of the invention, X represents a group

OCBF,,GBCHRY, I0CHEh¥; O8hd CYs, O@Ey@se@CH(@F D1 ol @CHQGH.z@FII)
the al kyl ene noiety is a linear or branched O -C6 or
Cl-4 or C1-C2 al kyl ene, optionally substituted by

Ingi SEPHORETOR FRESPR0 BRSO TR iog) EQ st gt leastdone
byt (B St S ol pr i B ﬁ&td%“@n%ﬁgﬁhﬁfp%ﬁgo%“

cy@loe, Bdtr@ methyl trifluoromethyl and methylcarbonyl

. 3 . . .
In one embodiment, R™ represents a pheny! group substituted with one or two substituents

independently selected from fluorine, chlorine, cyano, nitro and trifluoromethyl.

In another embodiment, R3 represents a phenyl group substituted with one or two

substituents independently selected from fluorine, chlorine and trifluoromethyl.

In still another embodiment, R3 represents a phenyl group substituted with a

trifluoromethyl substituent (preferably in the meta position).



15

20

a-C2 al kylene, optionally substituted by OH, hal ogen,

CN or Cl1-C3 al koxy. In another enbodi nent of the
wonvenkews, X represents unsubstituted Cl- C2 aPRYISEZ®]/000442

io particularly nethylene. In another enbodi nent of-

the invention, X represents a single bond. In one

enbodi nent of the inventionj3R4 and X are joi ned

t oget her such that the group 15 -NR4X toget her

represents a 5 to 7 menbered azacyclic ring optionally

it "
In 1 %ﬁﬁfﬁ%&"’gsa. 'R Elr R s BEL6E BRLP RS B h pdhiion
NR45R46; said al kyl being optionally
WI&‘ r?ﬁé%l%k scfﬁtuted by OR Exanples of a 5to 7
menbered azacyclic ring optionally incorporating one
further 20 heteroatom sel ected fromO, S and NR44
R uepﬂeswhg H9Mfdgeh bHCE alkyP@d. Bt efiyD@E@3py¥lEisopropyl, n-butyl,
nor phol i ne and per hydroazepi ne. R5 represents a
isabptybdgrebirtyl, mi-pegtyd ysném}&)eipaonaéky stibspitmted ith heleast pne Qfbstituent
ii) phenyl, iii) a 5- or 6-nmenbered heteroaromatic

(e.8i 9§ 0(15 é‘ﬁ‘b pubstifagnia) md@a&denthﬁ geleatedfrare ﬂé@r@ahxdmyé agd C1-Ce

one, three or four ring heteroat
L e SGaR e SRy AR PSSR O BRI R butory,
pefitdky Bhi-heXdRyR007/ 129963 PCT/ SE2007/ 000442 15 iv) a
saturated or partially unsaturated C3-C6 cycloalkyl
ring, or v) a saturated or partially unsaturated 4- to

7-me 4eroc [ Sy b i n onprisin | east . ane.
In pp AR o P B Ug hoeech e alS S ety s s Wich one
heteroatons) i ndepe de tI sel ected from ox gen
or Sy HER RGP REDE o8t OB aREagCr e
carbon atons s may be optlonally repl aced by a
car bonyl group, 4?r R5 represents a bicyclic ring
are i ndependently
In%ﬂ E%Egi ?@%ﬁt ]Qﬁf%%EJ%PR%é%lng systens defined in
ii), iii), 1v) and v) above, wherein the two rings
are either fused together, bonded directly to one
In anotherdimentaf ¢hesapatian, Srepresents osiaglabotda@ra prpum-C-Gker
group sel ected fromoxygen, S(Ot or CJ-CQMaIkerne
allgdne ONAlvhyrein0Y epagdents b Biglebend) loxEshertdre,. R~ QeS(OV,,;tsuid)
internal or term nal heteroatons selected from

alkylene being optionally further substituted by OH, halogen, CN, NR37R38, C1-Ca

alkoxy, CONRPR?, c0,R®®, s0,R*! and SO,NRYR®.

In one embodiment of the invention, X represents a single bond or a group -C1-Cg

alkylene-Y-, wherein Y represents a single bond, oxygen atom, NR24 or S(O)y; said

alkylene being optionally further substituted by OH, halogen, CN, NR37R38 C1-C3

alkoxy, CONR>R*’, 50,R* and S0,NR¥?R*,
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oxygen, sul phur and NR27 and being optionally

substituted by at |east one substituent (e.g. one or
wouem7siassi t uent s) i ndependently sel ect ed fronPCT/SE2007/000442

hydroxyl, oxo and Cl1-C6 al koxy (e.g. nethoxy, ethoxy,

n- pr opoxy, isopropoxy, n-butoxy, isobutoxy,

tert-butoxy, n-pentoxy or m4hexoxy); 15 the

nmonocyclic or bicyclic ring system being optionally

substituted (on a ring atom by at Ieast one

In.saﬂgﬁl%bal f)(tﬁe ﬁvmﬁ{&ﬁ dX%éﬁQesgﬁtsg o%ﬁ -? 1{yllje nt§ nge(

epen ent sel ec om o0OX
R A %brxt%‘ﬁ‘f Eptlgrcrceor
Cle&:ﬁ%%t%n% Spp U s a0 S aB oaspaationy.

tert-but oxy, n- pentoxy or n-hexoxy), 20 hal ogen (e.g
fluorine, chlorine, bromne or iodine), NRA7R4S, BKE,

In?&%ﬁ“rfﬁﬁém ﬁ%&&%ﬁ%% seft 9%5“??«28?‘@&02 R5%|§g'§‘8§4ﬁ

g tﬂt%%tﬂfta%w T N
C%@% gﬂg{by one or gnalo% %?%JF&YC : bStTIRtSET o

25 CH2CH2SO2R58, CH( SOZR58)CH3 CH2F, CHF2, CF3,
CH2CH2F, CH2CF3, CF2CF3, CH(CF3)2 and CH2CH2CF3);

In28dthHerCirboBingink yf the ivegticpKireptadehi uhsibbshi@reds3| bS] alkiAbes]
wth at |east one substituent selected from cyano,
pafticdlady yiethyBineC6 al koxy (e.g. nethoxy, ethoxy, WO
2007/ 129963 PCT/ SE2007/ 000442 16 n-propoxy,
I sopropoxy, n-butoxy, isobutoxy, tert-butoxy,
In angkerteatbydiatennefthx oxyntionCX réeseats ksirghd one. g.
nmet hyl t hi o, ethylthio, n-propylthio, isopropylthio,
n- but yl t hi o, isobutylthio 22 tert-butylthio,

In Qn@%l{)&ﬁ rhgﬁt%f e i etﬁﬁ 3y, ll{ %n%}necd‘(t?)% I\{ter fsuc% tgat tge group

SO represen ydr
—I\ﬁ}??(‘etﬂ%%e?ggﬂq ?stgﬁéla%rtg ?H)gg%tgl])egﬁd’] a%i (L‘LH%; 8{’.#]0;]3@%/ iﬂ’corporating one
fuz%tf,ﬁ\ &%ﬂ%gﬁ%g{ {% o}é,{(ﬁ%ﬂt 60§ (? g%‘o ?PIH]I o){gté!gfgg%ﬂrll% ZsSbs¥1tuted by

ridinyl m . di n and raz
Clp(’\,% alkyl o¥ 49{46 said alk)}/fl being opr‘g%nally futyther substituted by OH.

Examples of a 5 to 7 membered azacyclic ring optionally incorporating one further
heteroatom selected from O, S and NR44 include pyrrolidine, piperidine, piperazine,

morpholine and perhydroazepine.

5 .
R” represents a monocyclic ring system selected from

i) phenoxy,

ii) phenyl,

iii) a 5- or 6-membered heteroaromatic ring comprising at least one ring heteroatom (e.g.
one, two, three or four ring heteroatoms) independently selected from nitrogen,

oxygen and sulphur,
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Preferred heteroaromatic rings include isoxazolyl,
pyridinyl, imdazolyl and triazolyl. 10 Unl ess
wotheresss | ndi cated, a "saturated or partial | PCT/SE2007/000442
unsaturated C3-C6 cycloal kyl ring" denotes a 3- to
6- menbered non-aromatic cycl oal kyl ring optionally
i ncorporating one or nore @depubl e bonds, exanpl es of
whi ch include cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, cycl opentenyl and cycl ohexenyl. A
i Rpr 15 Unl ess
IVP esé@%ti‘dioﬁﬁl a?gblgyaltur%&] @3 (%rcg){l%%{l or&%a,?li ially

v)unsafutdtét @Gattially QnsaturRed Y t@CV-mEhﬁb@éd)Ee}t&bb}fbhb ki@ Co@Prising at
speci fied above denotes a 4- to 7-nenbere

nAFASERSITIRG f@ter??é% Ko PRPA Ty thFfs OBBW Bﬁéﬁ?tvoatoms) independently

| T RO ged ST bR gr o= 1 e oA ron ioms
t hyl I f I,

tetdﬁﬁ%gﬁlﬁﬁp%?%?&%%%mw byl (4F pyr an- 4- onyi )

PYor R |ré1ﬁ*éd%iﬂs a Hé fl% &Mk inlvwHiShARO b Skl are independently
1, 3- di oxol anyl I oxacycl opentanyl ), piperidinyl,

sejectee frami thy knonmtycbhnhg systemsplefihedin digagpiv)yhd v) above, wherein the

R HEe e i st grestige PopAgibterty Fpat reder e eadt g om
né)gn%%%&r el?nk%? %r%{é]i? & Cf?clrttiidﬁfé&% g%{éeﬁ ﬁk’)r)]trog ldlc n;%q%ylelfe W(_Ptmnally

collpRigiig Bh& OIeIhBIt%QE gf H1ReH thOIRERRT or tBANAA Retefbat A delecte from
one anot her 2re separated from one another by a

oxlyb ik Slilplgiradg NR’? hidlieeindofioaniy subktitited ¥ pliesy bne substituent (e.g.
pyrazol yl phenyl, phenoxyphenyl, phenyl cycl opropyl,

ond P m@éﬁbstlt\l&ﬂ@ﬂﬂdepeﬁ&éhﬂpEéléctedtfﬁinﬁ BYUreEbxoal Yj17C6 alkoxy (e.g.
benzof uranyl, ‘indolyl, 1soindolyl, 30 |ndoI|ny

métbozoéthox nyproIhmyzmﬂrolmxyl n-butogiy zmbyﬂoxy,hmbumﬂazpﬁnwygy or
Fenzthiazolyl, purinyl, isoquinolyl, chromanyl,

o |, quinazolyl, quinoxalyl, chromanyl, WO

th@%ﬁéc%ZBcQ@ﬁnB@T t S @@?dn@@@ﬂéraptlolﬂly éiib@litﬁﬁ&l(k}ﬁ a ring atom) by at
3Hind , 1Hindazol yl, qujnucl |$
bR 1998 Do af Fijetr bR idagandently selected from

o B o6t 1500 %%ﬁz% o Bes aﬂwg(eb%ﬁfwho%yr\wprgﬁﬁ
L A R UL BN Dol teee Frethgr

etl’?&ﬁlt ha B?'o%%xy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy, n-pentoxy or n-hexoxy)

halogen (e.g. fluorine, chlorine, bromine or iodine), NR47R48 NO», OSOZR COzR

C(ENH)NH,, C(O)NR'R2, C(SNR>’R>*, SC(=NH)NH,, NR > C(=NH)NH,,

-S(O)VR SOZNRSGR57 C;-Cs3 alkoxy substituted by one or more F atoms (e.g. OCH,F,

OCHF,, OCF3, OCH,CH,F, OCH,CF3, OCF,CF3, OCH(CF3), and OCH,CH,CF3) and
C1-Cj3 alkyl substituted by SO;;‘R58 or by one or more F atoms (e.g. CH2802R58,
CH,CH,SO,R S, CH(SO,R>®)CH,, CH,F, CHF,, CF3, CHyCH,F, CH,CF3, CFoCF3,
CH(CF3); and CHyCH,CF3); said C1-Cg alkyl being optionally further substituted with at

least one substituent selected from cyano, hydroxyl, C1-Cg alkoxy (e.g. methoxy, ethoxy,
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defi ned above. I n another enbodi nent of the invention,
R5 represents a substituted bicyclic ring system as
wdebimegbéabove. 10 I n anot her enbodi nent of t heCT/SE2007/000442

invention, R5 represents H In a further enbodi nent of
the invention, R5 represents a nonocyclic ring system
selected from 15 i) phenoxyg ii) phenyl, iii) a 5-

or 6-nenbered heteroaromatic ring conprising one or

two ring heteroatons independently selected from

' | ph

n-BlshbROoro BN RS SRS ertiblond), & BUOR) S Bligy, £1-Co

alRy1G@) (812 inBthyRhio PRI, nYprip\idid) {s8pPyliio, iobuly HR&R&HE  1thio,
het erocycli C ring conprising one

t ring
teR®UBItHR] ©fEntyHide pendentiihio) S@kleG(@NHz?n#? oxygen, S(Or
and NR20, wherein at |east one of the ring carbon

ordt’q dm)yrep@smhym%érﬂ.y replaced by a carbonyl group;
or RS represents a bicyclic ring systemin which the
two rings are independently 25 selected fromthe
tens defined in

nmonocyeli.c rin S bi), 1113, .Vv) and
B G0 5 G PR Ge e R gk et i) ey SHo
oxa @l h%lgoMﬁf m@l,dl,B,ﬂC&daﬁiaid}%Qﬁ@x@zl _Wkl,hﬁﬁid@iolﬂf @yrlazolyl, ;

separat.e rom qne anot r y.a I nker, group. sel ect.e
thieehinh SR379EM, ToFEEVY éWé‘%é??gb’lsPE)“ﬁ?ylt mér%ﬁreygﬁ& pagpyl
PRfef¥@ hdibrokloRfatis Yia kLt 1ags Rexa28h s bitidthdindtaRE afd tria¥Glyl.

substituents indépendently sel’ected from OH,

-S(OVvR21 and Ci1-C4 al kyl. WD 2007/ 129963
PCT/ SE2007/ 000442 18 In_a still further

« enbodi t. of |
Unlgss ofisiise indicateps? rsapraedennartipliyypssiyrated Gsﬁ) C@@ng
ORECT oS SRR BFRY -2 SeP Sl TEPEIRERMY pgoreinsone o
mbetdetislabends, éxatens odahichyndeleegtloprobylpepciobutyd.agblopsdyl,

R TR T
OH -S(OvVR21 and Cl1-C4 al kyl .
Unless otherwise indicated, a “saturated or partially unsaturated 4- to 7-membered
heterocyclic ring” as specified above denotes a 4- to 7-membered non-aromatic
heterocyclic ring optionally incorporating one or more double bonds and optionally
incorporating a carbonyl group, examples of which include tetrahydrofuranyl,
tetramethylenesulfonyl, tetrahydropyranyl, 4-oxo-4H-pyranyl (4H-pyran-4-onyl),
pyrrolidinyl, 3-pyrrolinyl, imidazolidinyl, 1,3-dioxolanyl (1,3-dioxacyclopentanyl),
piperidinyl, piperazinyl, morpholinyl, perhydroazepinyl (hexamethylene iminyl),
pyrrolidonyl and piperidonyl. A preferred saturated or partially unsaturated 4- to 7-

membered heterocyclic ring is pyrrolidonyl.

Examples of bicyclic ring systems in which the two rings are either fused together, bonded
directly to one another or are separated from one another by a linker group include
biphenyl, thienylphenyl, pyrazolylphenyl, phenoxyphenyl, phenylcyclopropyl,
naphthyl, indanyl, quinolyl, tetrahydroquinolyl, benzofuranyl, indolyl, isoindolyl,
indolinyl, benzofuranyl, benzothienyl, indazolyl, benzimidazolyl, benzthiazolyl,

purinyl, isoquinolyl, chromanyl, indenyl, quinazolyl, quinoxalyl, chromanyl,
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In a still further enbodi ment of the invention, R5
represents phenyl or pyridinyl substituted by
wo3(e#el wherein v represents the integer 2. PCU/SEZNO2000442
still further enbodi nent of the invention, R5
represents phenyl substituted by one or two
substituents independently $glected fromOH -S(OvVvR21
and C1-C4 alkyl. In a still further enbodi nent of the
invention, R5 represents H 15 In a still further
1S&F63M1IyIIE3H i1y, hEHhﬂidaedS\lE/l Qfhinudsl et&lﬁﬁﬁiﬂdjr&phﬂlyl

unsybsti tut ed I oal kyl ring rt|
dilixelq ﬁ m%%gn% ePﬁéln%i 3-Bengadiplolyly g ﬁisc%%@-l 4-

beﬁiﬂaﬂﬁﬁﬂw ni B-blénio%ho?(myl Rn@ @4-@@@1@L15@:ﬂfomeﬁ§p and R11
i ndependent |y represent H CI1-C3 al kyl of C2-C3

al kyl car bonyl . 25 I n one enbodi nent, R12 and R13

i ndependent |y resents H Cl1-C3 C2-C3
ngpg Befﬂmsaﬁﬁf ' ipfsnsionat Eobse ﬁ%%@wewmrma gysfe as
ther enbodi nent, R20 represents hydrogen, nethyl,

defs}{l%cfJ a} ove,

nethylcarbonyl (acetyl), ethyl carbonyl,
nethoxycarbonyl or et hoxycarbonyl. In one enbodi nent,
vis 2. 5 R21 represents hydrogen, Cl-C6 al kyl (e.g.
In peothgrlembetiiment ofithpimyption, Rsogprasents 2 substitutedibicyclic ring system as
i.soputyl, tert-butyl, n-pentyl or n-hexyl) or C3-C8
‘h@?%F SV%yI (cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, cycl oheptyl or cycl ooctyl); said al kyl or
cycl oal kyl group being élonally further substituted

In yotBtendodifehCofRlb lbdteANR Srepedseas BJ | ndependent | y
fromOH o CN, Cl-C3 al koxy and CONR59R60 I n an
enbodi nent according to the invention, R21 represents
Cl-C4 al kyl or C3-C6

In a further embodiment of the invention, R represents a monocyclic ring system selected

from

i) phenoxy,

ii) phenyl,

iii) a 5- or 6-membered heteroaromatic ring comprising one or two ring heteroatoms

independently selected from nitrogen, oxygen and sulphur,

iv) a saturated or partially unsaturated C3-Cg cycloalkyl ring, or

v) asaturated or partially unsaturated 4- to 7-membered heterocyclic ring comprising one
or two ring heteroatoms independently selected from oxygen, S(O), and NRZO,
wherein at least one of the ring carbon atoms may be optionally replaced by a carbonyl
group;
or R5 represents a bicyclic ring system in which the two rings are independently

selected from the monocyclic ring systems defined in ii), iii), iv) and v) above, wherein the

two rings are either fused together, bonded directly to one another or are separated from
one another by a linker group selected from oxygen, methylene and S(O);;
the monocyclic or bicyclic ring system being substituted by one or two substituents

independently selected from OH, —S(O)VR21 and C;-Cy alkyl.
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cycl oal kyl . 15 I n anot her enbodi nent, R21 represents

Cl-C3 al kyl (particularly nmethyl, ethyl or isopropyl)
wonrowyiedwpr opyl . I n anot her enbodi nent, R41 r epCESELN0I/000442

C1-C3 al kyl (particularly methyl, ethyl or isopropyl)

or cyclopropyl. 20 In an enbodi ment of the invention,

R 15, R 16, R17, R 18, R 193 R30, R33, R34 , R 35,

R 36 , R37, R38, R47, R48, R61l, R22, R23, R24, R26,

R27, R31, R32, R39, R40, R42, R43, R44, R45, R46,

R49, R50, R51, R52, R53, R54, R55, R56, R57, R58, R59,

R60, R62, R63, R64, R65 and 6 each independently
Inmepl Getrt elhbmihmgmrof tire if3den@3n, & keypresepara mandcgelicyting system

met hyl, ethyl, 1-propyl 25 or 2-propyl. 15 16 17 18
selpgtedomEpherylay a St Ar Grineatiisd hpisreraptatic mas cAmBRSinG pIE @ two

o 5y iy 55 3 e oo ol

syfeiR beirg 3ubsitted HRade RAG0 sﬁ@lﬂ&ﬂs‘k’ int2@@dantly selected from OH,
PCT/ §E2007/ 000442 20 R49, R50, R51, R52, R53, R54,

-SEsR R CiRe7alkdsg, R59, R60, R62, R63, R64, R65 and
R66 each i ndependently represent hydrogen or nethyl.
In an enbodi nent of the invention, R66 represents

In EDéﬁﬁ %ﬁf% eml?m{ rﬁl xﬁrbf a}rgoggengg gtr%s%fe%rte%%%éaﬁg%yq or, Syridmy%]substltuted

represen repres

h t . R14 and th
eS| Remenr e ol 2o L e 5. monber od ring W

inal,2-relationship; 10 R14 represents phenyl or
pyridinyl; said ring being optionally substituted with
In@lstill Bader elﬁﬂ&hﬁ%%tf kRt S IREGE GhResehfsPeiyl sebstitfdd Bshe or

CF3; R3 represents a phenyl group substltuted wi th "one

o s Whei %ﬁep&ﬂ@myssaé&%wépﬂ 'S(o e g4 eg AR

| 'uori ne, oring, cyano, nitro o triflu ronethy
R4 represents hydrogen;

. . . . 5
In a still further embodiment of the invention, R represents H.

. . . . 5 .
In a still further embodiment of the invention, R represents an unsubstituted C3-Cg

cycloalkyl ring, particularly cyclopropyl.
In one embodiment, x is 2.

In one embodiment, p is 2.

In one embodiment, R'? and RM independently represent H, C1-C3 alkyl or

Cy-C5 alkylcarbonyl.

In one embodiment, R'Z and R13 independently represent H, C1-C3 alkyl or

C,-C3 alkylcarbonyl.
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15 X represents unsubstituted Cl-C2 al kyl ene,

particularly nethyl ene; and R5 represents phenyl
weubEtizeass ed by one or two substituents i ndepeRdesELN7/000442

selected fromOH -S(OVR21 and Cl-C4 al kyl wherein v

represents the integer 2. In an enbodi nent of the

invention, 20 RI representggnethyl; Wrepresents a

5-menbered heteroaromatic ring, and the group R14 and

the 2-pyrazinone ring are bonded to the 5-nenbered

. Wi o : Y
g oy R R g A PEE By RASE G,
et calr‘tﬁﬁ&zf, mefdRy Sy éﬂé@l{l)tx%&a%&ﬁfled fromF, d, CN and

3; 25 R3 represents a phenyl group substituted with

one or two substituents independently selected from

f ' i ne, cyano, nitro or trifluoronethyl;
In@hé‘%h@(ﬁT?gg%g jF’CT/ SE2007/ 000442 21 R4 represents

hydrogen; X represents unsubstituted Cl-C2 al kyl ene,

QParticularly nmethylene; and R5 represents H 5 In an
Re remeenis iy diggen, Ka-Ganler(e-srmethyd ethdpp-grappt dsopgopply p;buyl,

represents a pyrazolyl or triazolyl ring, and the
isqputylgeRbutyl mepentyd opn-poxyAririizes cyclaagyhercloprenel cydotukd,

5-menbered ring Win a 1, 2-rel ati onshi
-
[

t ; R4 .
cyFlopsEglepciohgRaryclogeptyle Cé{?lﬂgﬁt},%);s%ﬁ @ﬂwﬁ) RyCistaafiy! group being

‘ opgieﬁélg)ﬁlﬁyé?%ﬁﬂsﬁa&&%y%ﬂefbr ForGubituentOsefdied RRadpeRIAEL fHbE OH,

phenyl group sub§§&guted in the neta position with
C®r ¢1-Ch alkekyBarr CGNR Q_represents hydr ogen; X
represents a linear or branched d-C4 al kyl ene,
optionally substituted by OH  hal ogen, CN, CO2R66 or
Cl-C3 al koxy; and 15 R5 represents H Exanpl es of
4

Ingowpthodisnsniecending tpherinyepton.de | gepsesents C1-Cq alkyl or C3-Co
6%%ﬁ%£4-cyan-phenyl)-ZFprrazoI-3-y|]-5-nethy|-3-oxo-4

eye i f1 uor omret hyl - phenyl ) - 3, 4-
In another embodiment, R21 represents C1-Cj alkyl (particularly methyl, ethyl or

isopropyl) or cyclopropyl.

In another embodiment, R41 represents Cq-Cs alkyl (particularly methyl, ethyl or

isopropyl) or cyclopropyl.

. . . 15 16 17 18 19 _30 _33 _34 _35 36 _37
In an embodiment of the invention, R, R " ,R ,R ,R°,R",R",R" ,R,R R,

31 _32 42 _43 _44 _45 _46
R38, R47’ R48’ R61’ Rzz’ R23’ R24, R26’R27’ 2L R ’R39’ R40,R RY p% g% R4

65 66
R49) Rso, R°LR%2 B3, R54’ R R% g% R R59, Rso’ R R63’ R64’ RS and R

each independently represent hydrogen or C1-Cs alkyl, particularly methyl, ethyl, 1-propyl
or 2-propyl.

. . . 5 16 17 18 19 _30 33 34 _35 _36 ,37
Inanembodlmentofthe1nvent10n,Rl,R ,R*,R ,R,R,R,R,R,R ,R,

42 43 44 45 46
R38, R47, R48, R61, R22, R23, R24, R26, R27, R31, R32, R39, R4O, ¥ r® r* r",RY,
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di hydr o- pyrazi ne- 2-car boxylic acid nethylam de; 20

6-[ 2- (4- cyano- phenyl) - 2H pyr azol - 3-yl ] - 5- net hyl - 3- oxo-
\V02@Bnnmmﬁluoronethyl phenyl) - 3, 4- PCT/SE2007/000442

di hydr o- pyrazi ne- 2-car boxylic acid

(5- met hanesul fonyl - pyri di n- 2-yl met hyl ) - am de;

6-[2-(4-cyano-pheny|)-ZFpr? zol - 3-yl ] - 5- met hyl - 3- oxo-

4-(3 -trifluoronethyl-pheny @ 3, 4-

dihydro pyrazi ne- 2- carboxylic acid ethyl am de; 6 [

4; cxana,phany 2 t k¢ azgl kd - Iz 66
RS i i IRy b G R KT B ey B, K% R and R
hen yl]-3, 4-di hydr o- azi ne- 2 carboxan1de tert-butyl

easzh pdﬁwndf@lycapr&%hl@iﬁﬁéﬁy Py By ol -3 -yl ]-5-nethyl -3

-0X0-4- [3 - (trlfluoronethyl)phenyl]

- 3, 4- di hydr o- pyr azi ne- 28Farbonyl] am no] acetate; WO
In28 @%b digRaBo AL InSER (M /R UQ6HrdsbntsdiFdrogen.

6-[3-(4-chl oro-phenyl)-3H[ 1,2,3

]Jtriazol-4-yl]-5-nethyl-3 -oxo-4-(3-trif|uoronethyl-

Ipheﬁépé eBnteotcz!th([)}/drr%(’rl)lyra2|ne-2-carboxy||c acid

henyl ) - 2H pyr azol - 3-yl ] - 5- et hyl - 3- oxo
13;4,{ &H uorgfr?ret hyl - phenyl ) -

3. 4 i qitek gBt ! baades 5
ﬁ&evf&@éano ﬁ?h§iﬁﬁyrazokhg£%l Mggfynethoxyethy
2- %%ra?mgﬁ‘et Y ard bQﬁ%d% {hd5-membered ring W in a 1,2-relationship;
rifluoromethyl)phenyl]-3, 4-di hydropyrazi ne-2-car boxa
mi g, repBsdntstphedyley pnoditgngaid sidg being optionally substituted with at least
H pyrazol -5-yl ]-N(2-hydroxy- | I
onéjéuﬂairﬁeﬂt 1686 fr&m FECH YN Rrdaxa;
(trlfluoronethyl)phenyl] 3, 4-di hydr opyr azi ne- 2-ca

Rﬁl\l?e[ﬂééggnts a h%] nyl g&)ﬂp %ﬂﬂ%@ﬂiﬂ ore br tv@ytibsiabntdindbgendently
3-0x0-4-[3 10

se(léd%édf fkai0 Flae®id) ylhl))ﬁﬁrf; oydnb; @ird odirifipdroppyindzi ne- 2- car boxa

m d 6-[ 1- (4 cyanophenyl)-1

FLByr@u@kmﬁhy¢$g$hcyclopropyl 5-met hyl -3 - oxo-4-[ 3-

(trifluoromethyl)phenyl]-3, 4- d|hydropyra2|ne 2- car boxa

m)d&.pres@nté uﬂsubﬁrtﬁtydlﬂ@ﬂgraﬂld/ﬂamespa}yﬂlwmﬂy methylene; and
grazol 5-yl]-N-cycl opropyl - 5- net hyl - 3- oxo- 4-[ 3-
frépﬂ&emhawn Yubsgmek by dnd ectinrvysibssiyanszindepedently bdseied

ﬁgrrl éH( -@(@){,ﬁ‘% piYd CHio akyYWwherdinvyprezatsthe jtdgeN2.5- di met h

-3-0x0-4-[3

(trlfluoronethyl)phenyl] 3, 4-di hydr opyr azi ne- 2- car boxa
m de;

Iriafwn‘&%ﬁé‘ﬁ%‘ﬁﬁ#@iiﬁ‘-’e?ﬁ%) - 1H pyrazol - 5-yl ] - N, 5- di met hyl -
(F%?Fﬂﬁg%gﬁe %X)phenyl] 3, 4-di hydr opyr azi ne- 2- car boxa

% tepresents a 5-membered heteroaromatic ring, and the group R " and the

2-pyrazinone ring are bonded to the 5-membered ring W in a 1,2-relationship;
R14 represents phenyl or pyridinyl; said ring being optionally substituted with at least

one substituent selected from F, Cl, CN and CF3;

Y represents a phenyl group substituted with one or two substituents independently

selected from fluorine, chlorine, cyano, nitro or trifluoromethyl;
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6-[ 1-(5-cyanopyridin-2-yl)-1
H pyrazol -5-yl]-N-cycl opropyl -5-net hyl -3 -oxo-4- [3
wQ@aQ007/129963 PCT/SE2007/000442

(trifluoromethyl)phenyl]-3,4-di hydropyrazi ne-2-car boxa

m de; and

2-[[6-[2-(4-cyanophenyl) pyr Fol 3-yl]-5-nethyl -3-o0xo0-4
-[3-(trifluoronethyl)phenylT-3, 4-

di hydr o- pyra2|ne 2- carbonyl ] am no] acetic acid; and
haﬁnaceutlc |y acceptable salts of any one thereof.

ZQRTﬁﬁﬁﬁm@ ghvention further provides a process

for the preparation of a conpound of foryula (1) or a
pKarpraseitnadsiiyteddodp alsylencs aticulpdr webyRaSdefi ned

abgve which conprises, (a) reacting a conpound of

f &t maprasefitsi]. 30 WO 2007/ 129963 PCT/ SE2007/ 000442 23
O RI4 WD Ni R NO 13 (IlI) wherein L1
represents a | eaving group (such as hal ogen or

In*aM@ﬁ]%&ihq)emad“f@hé%verﬁ%n R14 and W are as defined in
ornu a (1), with a conpound of fornula H N, X-R5 14 5

RKY ﬁfﬁmmmhﬁaﬁﬂp X, R4 and RS are as defined in
formula (1); or (b) reacting a conmpound of formnula

( 'Wreffgesehila pYrazdtyRr tridzdlylitthg, and the group R % and the 2-pyrazinone
ring are bonded to the 5-membered ring W in a 1,2-relationship;
R14 represents phenyl or pyridinyl; said ring being 4- (para) substituted with F, Cl or
CN;

R3 represents a phenyl group substituted in the meta position with Br, Cl, CF3 or CN;

R4 represents hydrogen;

X represents a linear or branched C1-C4 alkylene, optionally substituted by OH,
halogen, CN, COZR66 or C1-C3 alkoxy; and

R5 represents H.

Examples of compounds of the invention include:
6-[2-(4-cyano-phenyl)-2H-pyrazol-3-yl]-5-methyl-3-ox0-4-(3-trifluoromethyl-phenyl)-3,4-
dihydro-pyrazine-2-carboxylic acid methylamide; |
6-[2-(4-cyano-phenyl)-2H-pyrazol-3-yl]-5-methyl-3-ox0-4-(3-trifluoromethyl-phenyl)-3,4-
dihydro-pyrazine-2-carboxylic acid (5-methanesulfonyl-pyridin-2-ylmethyl)-amide;
6-[2-(4-cyano-phenyl)-2H-pyrazol-3-yl]-5-methyl-3-oxo-4-(3-trifluoromethyl-phenyl)-3,4-
dihydro-pyrazine-2-carboxylic acid ethylamide;
6-[1-(4-cyano-phenyl)-1H-1,2,3-triazol-5-y1]-N,5-dimethyl-3-oxo0-4-[3~(trifluoromethyl)-
phenyl]-3,4-dihydro-pyrazine-2-carboxamide;

tert-butyl 2-[[6-[2-(4-cyanophenyl)pyrazol-3-yl]-5-methyl-3-oxo0-4-[3-
(trifluoromethyl)phenyl]-3,4-dihydro-pyrazine-2-carbonyllamino]acetate;
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RNOR3 10 (IV) wherein Hal represents a hal ogen

atomand X, Rl, R3, R4 and R5 are as defined in
woanimuk#63 (1), with a nucl eophil e R14-W M wher eCI/SR1047/000442

and Ware as defined in fornula (1) and M represents

an organo-tin or organo boronic acid group; or 15 (c)

when Wrepresents thiazolyly,pr oxazolyl, reacting a

compound of forrmula (V) WO 2007/ 129963

PCT/ SE2007/ 000442 24 R14 OONNX-R5 Br Ra RNO

6-[B4-chMro-p m?[)eam[m 3ﬁlazomqyl]%4meﬁ§l do-RI4-1Af180rBBethyl-
I n

defi ned or myl h thiourea or formam de
Ph?%’é)p%étdi‘h\YéWPYfSﬂ’é%%“C@ 9$>dwalp1dynﬁhx1@mdea) (b) or (c)
I Al fall
BN D Sl LS AL
3.4 @ih]éirmmramnef?omqughgacpﬁmeﬂnzbmudq,cal ly accept abI e sal t

f
B b e e A R R ) B S
(trdlsoromt}@il)phémﬂ]MﬁHadmpwazmdemfbpbcwrdepI i di none at a
oS e S P £ B 58t
4- [df(ﬁrifhﬁﬁbmeﬂh}ﬂﬁ&e:lﬁ]’lﬂllQlﬁhyﬂrop‘i]f&dﬁﬂelZD&rEcﬁ(@ﬂlﬁiét such as
7- Azabenzotri azol -
6- [@g-wamﬁ%y@r Hﬁ?ﬁﬁ?ﬂé{ﬂﬂﬁ%ﬁdﬁﬁ’@%kéﬂé? -4- n3|cm
(trl(ﬂllm'dlﬁﬁﬁﬁ%)ﬁ iy BBk %ﬂﬁl@ltog&l%ﬁ% @oarbo'igﬁi-ﬁe

Hydr 6xybenzotri azol ydrate) or

6- [§Kﬁwwopb@p(i)oHWEnahfgl+5ayﬂ-Ne9ycmml 5+ mﬁﬂaddﬁe@m-4 [3-
(trifluvoromethyl)phenyl}-3,4-dihydropyrazine-2-carboxamide;
6-[1-(6-cyanopyridin-3-yl)-1H-pyrazol-5-y1}-N-cyclopropyl-5-methyl-3-oxo0-4-[3-
(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide;
6-[1-(6-cyanopyridin-3-y1)-1H-pyrazol-5-y1]-N,5-dimethyl-3-o0x0-4-[ 3-
(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide;
6-[1-(5-cyanopyridin-2-y1)-1H-pyrazol-5-y1]-N,5-dimethyl-3-ox0-4-[3-
(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide;
6-[1-(5-cyanopyridin-2-yl)-1H-pyrazol-5-y1]-N-cyclopropyl-5-methyl-3-ox0-4-[3-
(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide; and
2-[[6~[2-(4-cyanophenyl)pyrazol-3-yl]-5-methyl-3-0x0-4-[3-(triftluoromethyl)phenyl]-3,4-
dihydro-pyrazine-2-carbonyl]amino]acetic acid;

and pharmaceutically acceptable salts of any one thereof.

The present invention further provides a process for the preparation of a compound of
formula (I) or a pharmaceutically acceptable salt thereof as defined above which

comprises,

(a) reacting a compound of formula (II)
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In process (b), the reaction may conveniently be
carried out in an organic solvent such as DWVF, NWP or
woabwraneesr a m xture thereof at el evated tenpeCasSEL®7/000442
(i.e. above anbient tenperature, 20C), for exanple,
in the range from50 Cto 150 C and in the presence of
20 a suitable transition mejpl catal yst such as
bis(tri-t-butyl phosphine)palladium |If necessary or
desired, a base such as potassium carbonate nmay be
added.. I n process (c), the reactign may conveniently
be carried out by at i toget hefl the two starting
materials in a suitable NS ent such as
acetonitrile at a tenperat fe, 5 exanmple, in the
range from50 C to 150 (4 /129963
PCT/ SE2007/ 000442 25 Specifi pr@cesses for the
preparation of conmpounds of é@rnula (1) are disclosed
within the Exanples section of the present
speci fication. Such processes forman aspect of the
present invention. 5 The necedlyary starting materials
are either commercially avail|able, are known ijn 4hegy

whereitelr aepiegsnisi lparing oy (8158 pebplossn sy hydsomb 2d R qResand W

Specifi,C pPro es for the preparation of certain key
ares%gg?éqeﬁénf?ﬁ?éﬁi% s are disclosed within the Exanpl es
witheompturf of férhlapr esent speci fication and such

processes form an aspect of thg present invention. 10

Conpounds of fornula (H). ca6—BRe converted into further

conpounds of fornula (I)ﬁhsing standard procedures.

Certain internediates ofpfornulaﬁ%(ll), (1v) and (V)

are novel . Such novel internedi s form anot her

tp® ' iqn. 15 lt.will be appreciated by
\W@ ose’%k%?%%ﬁm%%yg éw§? ﬁ%%%%kpho¥he processes of the
present invention certain functional groups such as
hydr oxyl or am no groups may need to be protected by
(b)pFesetingtd soanngppdipslorreladlVit he preparation of the
conpounds of fornmula (I) nmay involve, at an
appropriate stage, the addition and/or renoval of one
or nore protecting 20 group The protection and
deprotection of fuggtiongl upsyi spilescri bed in
"Protective G-oups I'n i coighenistry', edited by
J.WF. MOnie, Plenum Pres (1%%3) and' Protective

or

(V)
wherein Hal represents a halogen atom and X, RI, R3, R4 and R5 are as defined in formula
@,
with a nucleophile R14—W—M wherein R14 and W are as defined in formula (I) and M

represents an organo-tin or organo boronic acid group; or

(c) when W represents thiazolyl or oxazolyl, reacting a compound of formula (V)



10

15

20

25

G oups in Organic Synthesis', 3rd edition, T.W G eene
and P.GM Wits, Wley 25 Interscience (1999). The
woanpaaswds of fornula (1) above nay be convert edT/SB2@7/000442
pharmaceutically acceptable salt thereof, preferably
an acid addition salt such as a hydrochl ori de,
hydrobrom de, sul phate, phegphate, acetate, funarate,
nmal eate, tartrate, lactate, citrate, pyruvate, 30
succi nate, oxal ate, nethanesul phonate
or p-t ol uenesul ph pate.cMD 2007/ 29963
PCT/ SE2007/ 0004 26 npound f formda (1) are
capabl e of exi sting>i Y FETRrns. 1t will
be wunderstood tha ventli on gpconpasses t he use
of all geonetricBand qptisal isomeks (i ncluding
atropi soners) of the npoumds & formul a (I) and
m xtures thereof including gfacemates. The use of
tautomers and m xtures thereof also forman aspect of
the present 5 invention. Enantionerically pure forns
are particularly desired. TK¥ conpounds of formula (1)
and their pharnmaceutically acceptable salts have
activity as pharmaceuticals, in particular as
wiffRAKARONE oF, RRLIdNE ‘REOL GRS édiﬁ‘f&%x@zﬁlgr of &i nase 3
an paricréatic el astase and, especia , human
withebiotRa bk Forpbatdeadsdectdel; my therefore be io
beneficial in the treatnment or prophyl axis of

ang! ptonathEaLtSF (R).dP) 49 carrying ovtmgior Persof thimpllewigounds of

o f (: e r ti -
R SR G R GG L
o  Eamingd phaymbeeatitallyacdepaableshls bf the compoudidseases of t he
ai rways- including: asthma, including bronchial,
allergic, intrinsic, extrinsic, exercise-induced, drug
In pfocesR GAICHE rédcisd 1ely BehvasiBhtly Bt ARbdND NNl REEEHveansheh as
kgﬁét-lnduced asthma, both ‘intermttent and persistent
dichipgorgsthape; or Mgty tpyeelidinens 4 frappegaiire o rampls, wipe range
o B P s R R S i By
cowding nexghitisiich BIIOATHI(OHG  Ambalrysiavel: 1 -1)-ONMNEMN' ¢t asi s;
cystic fibrosis, sarcoidosis;,. farnmer's lung and,
terfRy onjpip Aok O (RO PO gpig)
HOBD( 108 Srox AdnkdiEaAstt Hidr£)y fit DUCA IS N-DREGEbfSethylamine) may be
Iveolitis, idiopathic interstitial pneunoni as,
ad¢edpr osi s conplicating anti-neoplastic therapy and
chronic infection, including tubercul osis and
aspergillosis and other fungal infections;
In proagsk (Wathe oestiort mpy eanveniamtlypicaoatriediophin anasganid solent sl as
I [ [ L.un a |ature, and ..
Dl‘%%ﬁn%%% ')t/oci%eslre) é?% glﬁétlﬁrgﬁ@eré%teait ?lg‘éag?&lv tgl%%gra%re (1.e. above ambient
temperature, 20°C), for example, in the range from 50 °C to 150 °C and in the presence of

a suitable transition meta] catalyst such as bis(tri-z-butylphosphine)palladium. If necessary

or desired, a base such as potassium carbonate may be added.

In process (c), the reaction may conveniently be carried out by heating together the two
starting materials in a suitable organic solvent such as acetonitrile at a temperature, for

example, in the range from 50 °C to 150 °C.
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activity including treatnment of chronic cough
associated with inflamatory and secretory 25
woandiikéwas of the airways, and iatrogeni ¢ cougOT/SE200U7/@00442
and chronic rhinitis including rhinitis
medi canent osa, and vasonotor rhinitis; perennial and
seasonal allergic rhinitis s4ncluding rhinitis nervosa
(hay fever); nasal polyposis; acute viral infection
including the comon cold, and infection due to
SpeEfip Ffo@és@és)/fosﬂiécpﬁpaﬁitloﬂ bf éb?npo’uﬁlisl Jf0ERula 1) LRBM dsES within
(Lncludi ng, SARS) and adengvirus. 30 The conpounds of
the Bramples Sea)on(ﬁ e mesert Ppretfentioniuck arqcgssacioapalsbrect of the
Ix&aMﬁﬁwﬁaglalso be used in the treatnent of diseases
bone and joints such as arthritides associated with
or i ncl udi ng WO 2007/ 129963 PCT/SE2007/000442 27

@
Thg Zl%&g%g'é Hglitlglk %a?e? als ¢ gé £1Ffle9 Sor r%rherglﬁ 1¥ af)al e%a %gcbvinbg]] tge
literatoxel araiﬂlayand)rd:pardnlarsmgpmmdy I:elchmqnesa Sﬁedlﬁmmba@kesabﬂtha eck
toid arthritis and Still's disease, ,
il BB Gl bpa e Bed il dedgamples section of
theaprgehOplecificatoPnd ¥hdhi fréces{es Brdniapaat dhthé pieSont ird&tidny €
arthritis and undifferenti ated spondarthropathy; 5
septlc arthritis and other infection-rel ated
oRtpo R @d)lﬁﬁxle@@}jc&%%oﬁl\l'eﬁ@& fes ﬁlrﬁ&c& un LH?%I%HJIEP@ wsing
|nclud|n Potts’ disease and Poncet's syngro e
stapdedd procediites. cryst al - i nduced synovitis including urate
gout, cal ci um pyrophosphat e deposition di sease, and
cal cium apatite related tendon, bursal and synovia
Ceitaifa [iatrmmetdiades, of Bednndde' (8),d\S)ead €V) arp hbvalr Suchmdve énternbdiayes
n's s stem c sclerosis and limted
fm?%?%&%ﬁ%%ﬁgxg%g”gv ‘gﬁlc | upus eryt hemat osus, ni xed
connective tissue disease, and undifferenti ated
nective tissue d%ﬁease i nfl anmat ory mnyopat hi es
fy

Ity cHaPHGiatE irdbesAyBlpd inle athiat g Sheprperssasiod the present
m@%d{@kﬁin@uﬁﬁﬁﬂﬂ%bﬁﬁ sudhth¥ ? Iﬁ}{ﬁﬁ Lo ér§u sy € be

i di opathic inflammatory des of atever |olnt

profcsadrbyueicetingzaiounss EM, dteememm@n ofrihs compelnds ef] fmmub 1y
aﬁrﬁr\é\%gv&, %tgl :pgt%lpﬁ%téltsﬁg%ﬁltl X :3? oh %ﬁ‘q&&%ﬁmv&a&%ﬂ}e oE fng%‘cprotectmg

gragps.eritis, Churg-Strauss syndrone, polyarterltls
nodosa, mcroscopic polyarteritis, and vasculitides
associated with viral infection, hypersensitivity

The p@tdctiomsnd d?dpydlgitmb of ﬁmsmnahgi?uﬂ&ﬁ d@bﬂbeﬁﬂl 1ﬁﬂ’roﬂe@t\i\(/e@@ﬁps in
n fever, Mic

BB e PE L 5580, MGk LLTrG So e
Grélips @20 e5anfr HatHeRIUTEEUiRsd, Tl 96A ne 4RSI Wintsdogeyand

Interscience (1999).

The compounds of formula (I) 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.
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nmyopat hi es. 20 The conpounds of fornmula (1) and their
phar maceutically acceptable salts can also be used in
woheotieems nent of pain and connective tissue PCT/SE2007/000442
renodel | i ng of mnuscul oskel etal disorders due to
injury [for exanple, sports injury] or disease:
arthitides (for exanple rhepgatoid arthritis,
osteoarthritis, gout or crystal arthropathy), other
joint disease (such as intervertebral disc 25
Caggendy @tfomiulofl) ire mmbwm‘redismg Arstaraigoinetie damar dtwiblre,

eII|n di sease ch a oste rosi s, ..
ung%{@f@t)d thaphe inyen %}ena%%ﬁﬁ@ %%%egf all g%qrvglﬁ%?faf?rﬁﬁﬂésomers
(iR RIdBY; gcal@@ p1Bmerd) KBHe coPHIRES dﬂf&nﬁm@ayﬁlddhﬁaﬁ@bemereof 1nclud1ng
y

spon art hropat hi es ‘or perlodontal di sease (such
ra@@rait%d dhHe P§0 @)taut%emnﬂ BivFeuhergoalsa igFman asnesh Oféhf‘oﬂvresent
_Bha it C can al so be
lnﬁggdﬁin ﬁﬁ@&?%ég?%%ﬁ¥m%ﬁ&gP%g§g§§§o?ﬁ&tln such as
psoriasis atoplc dermatitis, contact dermatitis or

at her eq er to e el a . s
BB FP R o BT RGP M08 e sty
phE’fﬁTdc&ERﬁBYmQﬁﬂMEr as?ﬁo@.ﬂaltbxsdaé serhik ipkdtedsessebb ag j)mmiir[ase 3 and

dernatltls r mat.i her et|f Ilchen us
AP 45K Wb el TGP AR Bt B Ao PR BT B e
befilfidlal $RTHe Aetmelt &Qﬁbﬂylldatmtﬁ" iR o s ates ancpﬁﬁiﬁhioﬁsls

penphi goi d, epidernolysis bullosa, urticaria,

angi oedema, vasculitides, toxic erythemas, cutaneous
Th%Q:%fnP&mab bt 8 légg&ﬁﬁh%r R cButi AR @cc&%ﬂl@ia‘ﬁs bal Eiﬂﬁ@d; in the

S s sy e Christian syndrone, erythem
treatohanit bdismasesed Kieurbspitatory trast Budhres ebstivgtivediseases of the airways
ti u

mﬁg(g:l?%e Ex&a %gluéﬁ% %g%n%ge r}ail&gfé ﬁ{}ﬁ% %(tJlXﬁqgg Q%g@@e induced, drug-
indhesd (mdudxdg usgnmmaimldéSiAm sdnckdy snd dust—mducmg abthxmgbath ug

tion The ¢ ds of. for a (1) apd their
in R 20 preaerb n A ettt B Lhit chvses BB merig
respRnéibéhels; BiRbAR BbstAlctith FEMGRSY afsedsh SC@PB) :DGthas, including
bl ep harltls conjunctivitis, inclu and

rennj
mfﬁemwman@pq>sgr0@h%w@6qﬂchwéatmnme§na P’ioinfhlgcta%ﬂéﬁtﬁcgl}bf%%ﬁd
83&9%§i§ I {2 md Qi a%d r@lQﬁH Qisdiskd; %y erdenbiay monitis; lung fibrosis,
enerative or [ anmat or i sorders fecti ng
1n¢l hg gryp’mgmlﬁ ﬁbmsmg glvep]ﬁ@q Q%Qm@n@pmmmqegmomas ﬁbr051s
co&%mﬂfﬁg Criéo% st E: Cf}?c'.[ ) § ghﬂoﬂfc %:f{eét%;c’ln'cf&ﬁlnlé%ﬁbgcu\fésqsaa{nd
asperg1llos1é and other fungal lnfecti.ons; complications of lung transplantation; vasculitic

and thrombotic disorders of the lung vasculature, and pulmonary hypertension; antitussive
activity including treatment of chronic cough associated with inflammatory and secretory
conditions of the airways, and iatrogenic cough; acute and chronic rhinitis including
rhinitis medicamentosa, and vasomotor rhinitis; perennial and seasonal allergic rhinitis
including rhinitis nervosa (hay fever); nasal polyposis; acute viral infection including the
common cold, and infection due to respiratory syncytial virus, influenza, coronavirus

(including SARS) and adenovirus.

The compounds of formula (I) and their pharmaceutically acceptable salts can also be used in

the treatment of diseases of bone and joints such as arthritides associated with or including
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The conpounds of fornula (1) and their

phar maceutically acceptable salts can also be used in
woheotieems nent of di seases of the gastroi ntest PAAISE2007/000442

tract such as glossitis, gingivitis, periodontitis;

oesophagitis, including reflux; eosinophilic

gastro-enteritis, mastocytosys, Crohn's disease,

colitis including ulcerative colitis, proctitis,

pruritis ani; coeliac disease, 20 irritable bowel

oséﬁ%&%ste@@ﬁubsﬁg béﬂmﬁhﬁw azﬁil' s@&fn’ﬂ%% f@lr@(afn%%d c&%'eﬁ‘ﬁa@ dip

l'ergi es wh have effects rempte fromthe gut
dY€lﬂ@ﬂla exafee! @d lmnéaraﬁpmdyhtlmami lavsbask aad peck@pin; Thegmatoid
AR bl Tk S alacmagN ol
spolncsrhaﬁ @somn‘uctatthrmsa lrdalcmmthnhaandslysﬁf&mmmﬂ Sasndarthropathy;

s G B4 G P D aR e e e PRayFs pE bofp Bt e o

tubanéullGHieyBicOidyn gePudts Blib @sd mm)@caarsgindwmemmlaaa chromc crystal-
i ncl udi ng, nyocardi al sarcqi d; ischaemc r%gerfu

inqyepq pynoxitis TR aleEORh CUSPRRTAPesDIAR JeBtSi P igase, and

calcilfrh Héj&tllf@rela'fgdec%do‘ﬁeb&ga@ ﬁn@%ﬂﬂﬁhﬁnﬁé&ﬁﬁhﬂldd Behéet’s disease;
vascul i tides di sorders of "the proxi mal and perlphera

pripesiryrend seednedingjopish stsyrdremesseistemierselemsisiand liniied selpragerma;

sygtgﬁfn&slﬁﬁggéryﬁtﬁérﬁ%gan% '(_)1’311 @gor%gw 'tﬁ%lte d?s%?seogn glfér?érﬁlated

copimmmnsue 'dxseelsbylnﬁammptmybhgowahetssn@admgd@mabmly@s@ts dng

po PGy P RgPaPe P E AT (g s Gt S Gy GBS B Emmnatory
arﬁiﬁ?fﬁe‘éﬁ%ﬁfe@&@éﬂﬁ cklls&&uﬂ%kﬁﬁnda@socmwd&yﬁ&bings, ab](b viehmaticifever
colon, stommc SKI n an ral {unmors mal | anci es
angqils SRYTRIG CPMB %‘ﬁ%s FYATCP BUgter i dﬁﬂﬁ &ﬁ@*‘fﬁ?‘gaﬂ%ﬁﬁ ﬂ LY S
ar@ﬁgs | %9@&1&& b}frﬁfcﬁﬁé V6lysiyeHiR MBdosa SHicibsaspid o8l gactenitis, and
and ‘non homa; |nclud|ng the preventijon
vaamndweaammd w@h Vﬁiitl%fg%t!ﬂflo leypaTsgRsAEELY ApRgtipRSiyPelobulins, and
pa[}agv‘ft%{glﬁgri&@%ac % %ﬁﬂﬁh@g@d@%&dﬁ%?@nﬁgg ?ﬂ%@ﬁe-\ﬁeﬂsrbyndrome and

ul ar oun and
Fqnhhald‘ﬁbﬂuian @aVetryquucbpdm@deedxswmcbwwhmhal@asu@e@bmtntldehelnd
treatnment of adult respiratory distress syndrone
m cystic fibrosis, pulnonary enphysema
bronchitis including chronic bronchitis

bronchlect IS, obstructive ry disease
iRsoPpy s om0 RYDFir BRIl FrrBbte T M P SE0e oed in
thé ﬁéz{tﬁ@ﬁﬂ ofPasnl @aneﬁme’ﬁsﬁﬁ&emﬁwﬁﬁga&‘ usculoskeletal disorders due to
i schem a-reperfusion_injury, rheumatoid arthritis

inpysy Hopgxempies prerts gxygfyém’ sqapg: [Pk ?S('ﬂlf‘if ep@gb]@ ﬁg@matmd arthritis,
05RO RHE o P bR sta CAHH S athy YRR 0 it YEEYe: (such as intervertebral disc

degeneration or temporomandibular joint degeneration), bone remodelling disease (such as

osteoporosis, Paget's disease or osteonecrosis), polychondritits, scleroderma, mixed
connective tissue disorder, spondyloarthropathies or periodontal disease (such as

periodontitis).

The compounds of formula (I) and their pharmaceutically acceptable salts can also be used in
the treatment of diseases of skin such as psoriasis, atopic dermatitis, contact dermatitis or

other eczematous dermatoses, and delayed-type hypersensitivity reactions; phyto- and
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at herosclerosis, peptic ulcers, Crohn'disease,

ul cerative colitis and gastric nucosal injury. More
weoaondriieedéar | y, the conpounds of forrmula (1) an#CriS&2007/000442

pharmaceutically acceptable salts 15 may be used in

the treatnment of chronic obstructive pul nonary di sease

(COPD), asthma and rhinitisg Even nore particularly,

t he conpounds of forrmula (1) and their

pharmaceutically acceptable salts nmay be used in the

phbfodaiiiEii; seforidei WefnAMis ! derahtitd BeipelifPR! Ncidh PRABE lichen
20 Thus, _t he present i nvention prOV|des a

SC‘%&%% AboRlricas BYGHsrme gqngreapsun, shigsaiseidydipeoid Jupus erythematosus,
peﬁfﬁﬁ%ﬁs %%ﬁh@@i’dt edid&mBBkis @ﬁll&ﬁ retioha! Qf ﬁ)eQ@Pﬁé %&uilﬁﬁes toxic
Sein therapy. In a further aspect, r esent
erythmt ¢1mmepv&ﬁﬂsmeshltwﬁe algpesiadreaia, m@ﬁiqzmtm ldrfess, Pusiest’s
syﬁcir)) QrWe@eb C?Jx@peﬂ'f ' &g&he a ATH cglllﬁﬂfstbotﬂp ﬁffeec:?(re and
as her el nbefore |ne & fanur acrur e
nonagfiectaneeprnnicolitivyedanenus lgmphgyas, hon-mekhnoh siﬂn aamelcand other

o5y BIRR iR Rie b Bk ey atoufotol o sal

t hereof as herei nbefore defined in the manufacture of

a 30 di canent for. the treatnent of human, di seases

Thecompotifs pldranit(Mianddhethrigtmaseytisalivrcceniahli salfpean also be used in

th&IrSth AR &f dstds¥d dnd %e@ﬁ&?és‘ tﬁé@brmsV\&rﬁ%Mih% 98B ding perennial
PCT/ SE2007/ 000442 further aspect, the pr esent

anfl yerapk allergiqranitngdwtis;Hetiy saterer aad pestprovyeiss; dhoraidifis

au r}nm‘afl é?lgI%E Ielﬂghrﬁﬁll Jt 81&3&8&% %c%mg %e reﬁllﬂcle sﬁfxalﬁ’r?‘tis
erein e e manu

increding wmqrxatheﬁo Dphthzdmntrs Bdneoidosésatmﬁ@nbnalhcladnng Nfrhlaﬁmgalomd

ase or condition. s In a further aspect, the

ent invention provides the use of a conpound of

formula (1) or a pharmaceutically acceptable salt

t her eof  as he efined, in the nufacture of

bef or e
Thg compopngs e %&) %ﬂrp Wﬁ@“yeﬁ?aw LR+ Fapr o be used in

thHirukh & Sf SNILEUTRLL APShtesEnabtrht sthdnls @fdsSitis, ghipivipgar y
enphysema, bronchitis including chronic bronchitis,

pepdsnEifs; oetoRBagits, enetusknecreflon sovinenhiliceapie-aripuiisy maptepvRss,

Crglgﬂa g%%alsce gbg@ﬁﬁﬂﬁdﬂﬂ% Fﬁﬁ‘refaﬁoec' {:cﬁﬂ &ﬁﬁétﬁﬁaprhﬁﬁé é’rﬂj &)ghzilcodlsease

irritabileavied syrslpemd, Lmsnomﬂannpalmy dlatﬂmmnd)qudapltawmaﬂe@es which
) %ﬁ%iée,rr 1‘?’1&1%%‘? %czema).

magsha%) g‘frfeclt1 r'g%llﬁz%)fro%%ﬁ; emc §forwg)(d a’

atheroscler05|s peptlc ul cers, Crohn'di sease,

ul cerative. colit] stric osa
The compounds of formula éI) an% theirp arrnaceutlr&llf acceptablé sa[tg/ can also be used in

baflp 36

-

the treatment of diseases of the cardiovascular system such as atherosclerosis, affecting the
coronary and peripheral circulation; pericarditis; myocarditis , inflammatory and auto-
immune cardiomyopathies including myocardial sarcoid; ischaemic reperfusion injuries;
endocarditis, valvulitis, and aortitis including infective (for example syphilitic);
vasculitides; disorders of the proximal and peripheral veins including phlebitis and

thrombosis, including deep vein thrombosis and complications of varicose veins.

The compounds of formula (I) and their pharmaceutically acceptable salts can also be used in

oncology such as in the treatment of common cancers including prostate, breast, lung,
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In a further aspect, the present invention provides

the use of a conpound of formula (1) or 15 a
woheonaeesit i cal | y acceptable salt thereof as PCT/SE2007/000442

her ei nbefore defined in the manufacture of a

medi canment for use in treating chronic obstructive

pul ronary di sease (COPD). IRpgthe context of the

present specification, the term"therapy" al so

i ncl udes "prophyl axi s* wunless there are specific
ov'aﬁ%i, g%{c%&ﬁé, Bowel B QR EBfneh, $BR 2h@6:3H tufnBRrARSMHlicRancies

an "therapeutical ly" should be construed. _
affecting ttié heleymaryvo iingluding $hd lsuleepias) andl lympheproliferative systems,

ar t4.cul ar| el - 1 .
SRR L S8 Oy RS BN 2R3 e
of aosisitatie diddase and cunadur revarreass dnd pakneoplastideyndineease or
condition in question. Persons at risk of devel oping a
particul ar di sease or 25 condition generally include

IntpaRRElal A doehpduhd BF Foymibila $I) @hd/ theit plidiactutiedi @captable salts may
condition, or those who have been 'denp%%bgd by'fb
begispd i the freaippipf gAulE P RIBHATH @‘ISFBSSWAFS%WK }cystic fibrosis,
SEEPL hdhshihd Enr6HiiS BRBENIAE, bEHIRcEthAE) chroni
m%%e |n%gﬁbﬁg%agggﬁﬁhgg%?%ggggunéthod St treating, annw
obstraiive pylmdveryr disdaseCOPD)dpwwasay ypesgnyiern @sthma inglyling
: b bt ) : ‘ e Do
ref QP Pl Y B, p el E AR o AR AR Bichibhloly e,
ostddariiedtis, $yRendo nflamhiatorg paperise ayrdyored (SERSE), vlaronieorawnd gfancer,
compound of fornul.a,(l) or.a pharnaceuticall .
ooty Bowsiire i b ety isehsebieBr RIS S bR pospggt injury.
2007/ 129963 PCT/ SE2007/ 000442 31 The invention stil

further provides a nethod of treating, or reducin e
Mpregpertigularkyythe compepaseidpymii dhapddheyp me?#y %?P&?LP% salts
mﬁ?ﬁﬁﬁéea &S thd Wehitledt S dhRBhid SbsBuRRe pEftonky dieAsk (COTEY)eathma

a therapeutically effective anount of a conmpound of
arfdohimifisa (1) or a 5 pharmaceutically acceptable salt

t hereof as herei nbefore defined. The invention stil

further provides a nethod of treating, or reducing the
Evdngkore bartiadlatly, the emspgionadsef joraitki(h) esd theiy pbaroaesutizgtipgyceptable

sf e s an s e PP DT € S SRR AR g comm)

obstructive pul nonary di sease 10 (COPD), pul nonary
hypertensi on, asthma including refractive asfhm, .
Tinds; thie prasent pesspiiemsprevides aeqranpuad peivernladh ona PE?YHW?““C"‘“Y'
' HebdiribefdPS HGRRE F8Husé lnStheriMpt €M C
a{cgﬁﬁfgﬂ%&g{t%?%sf%gse%énse syndr one (SSI RSe): , 1y}ihr oni ¢ wound,
cancer, atherosclerosis, peptic ulcers,

Iq%ﬁ%ﬁvda{ﬁﬁﬁ%ﬁﬁﬁd C}gﬁépe%? {élgéﬂtl\ég I%?oﬁ%icise% E}?éi u%g gf Q@osrﬁlgcjuﬁd BHERSa @) or

a pharmaceutically acceptable salt 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 of formula (I) or
a pharmaceutically acceptable salt 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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to a patient in need thereof a therapeutically

ef fective anount of a conpound of fornmula (I) is or a
woheonaeesit i cal | y acceptable salt thereof as PCT/SE2007/000442

her ei nbef ore defined. The invention still further

provi des a nethod of treating, or reducing the risk

of, chronic obstructive pu nary di sease (COPD)

whi ch conprises admnistering to a patient in need

t hereof a therapeutically effective anmount of a

Ingctﬂglge(ru ggﬂeg{ g%&{r%? Bnddnliod érogld%sothg &y Bk c%g'fet}foﬁﬁd Jétyforrnula (@) or

Hereo erel nbef or I ne
a ﬁHﬁﬁn&b@N@ﬂ?ﬁﬁﬁepﬁBRd;a]t tterapeshdrenbefers deﬁmddn $hwgmanufacture of a

adn1n|s er ed, of caurs va onpound
SO orie iR Gt mempio AR o! ARARIED:
deS|red and the disorder |nd|cated The dally dosage
of the conpound of the inventjo eint
Inﬂuﬂh@ﬁﬁwct)ﬁledﬁ?ﬂ@@t ingentign plf?@ﬁfi@@ﬂle?ﬁ% ‘g’o Hﬁ‘i offpriuta (1) or
rgbt'c!e 1&1'1% S&‘Btaﬂ H REBAHE 'a§ﬁér€1ﬁbe’i§1‘é%ﬁﬁéﬂ ift tl&ﬂh&ﬁ;facture ofa
ereo use on their own but will generall
mbdac:ankmt frir s@indbating advét reapivaiony distrsm SMGERRUEIAP); Cystit fibrosis,
p@g{;}?ﬁr@ gmpﬁ}@spg& berﬂliw;ilhas N8 (ﬁlﬁé Bitbic %}&cﬁﬁ%@%ﬂ{éﬁhﬁ chronic

soci at1 on
ofphactepalhiaay) dhyeaae:((miﬂa);) p‘dmdguu\hamrtendpn,meuhmaoncludmg

carrler Conventi onal . res
E\tl‘ﬁraétbglﬁa’ihﬂrﬂﬁs Bforgalis %egl%ﬁg?rﬁg on 1{1]?1[&? [rl’?e%kn%%tla %]Iltls

o:ftéHaﬁHﬁt‘"i’st b8 irFlaeeSai6 ﬂfyb@oﬂldé,syﬁ@)rﬁé) (SIRS$R Qﬁﬁaﬁilc wound cancer,

PCT/ SE2007/ 000442 32 for exanple, "Phar ce
atiipresalrrpsis Peptisu Eﬁ%&f glis%s%%qe@aﬁge colMs a 1ct 161Hcosa1 injury.

Churchill Livingstone, 1988. Dependi ng on the node of

adm ni stration, the pharmaceutical conposition wll ’
Iipa Afrheradsbsct, tEe mmnt ingentiongre\adey she yse g ogmpqued of fsmul(D) or

\Iﬁﬁ?rg'laﬁ%ugﬁa aabc é}i{t? rhg %n ?t?‘néf&éfr a3 H%In?gfofeodegﬂg&\?eﬂnth% §1:§1ien!1ﬂacture ofa

niRdrhRemBbiust trofiedbing OhtooicmDst¥betive pxﬂmamrywlgseaqq deedbent

al | percentages by wei ght being based on total

conposition. The present invention also provides a

IlPﬁh% CHREE WF tedreseMEpecifitation, thotepn I"ﬁllefagy'aalsxmmphdcsd'prcip(hylams
formula (1) or_ a_ phar ceutlca&hy acc tablg.sa

uﬂh@srth@fs appidfic IdBROTAC OBy TP HER GRr AR i

"R AR UhbAAbE YoRgaapiabumead) uvant d| | uent or

carrier. "The i1 nvention further prOV|des a process for

the preparation of a pharmaceutical conposition of

F%P%Xilﬁn\é ?%‘%8&@&%' bcégna %gir%?rg 1, S8 Syt tﬁgtr&tﬁ%@ g&gorﬁfwho have

ceut cal accept abl e sal
sﬁﬁﬁb@@ﬁre&&uhqnmdn kné,fom ree aledrivive domidebeddo be at increased risk of, the
Qharnace%tlca Y lar di
disease or condition 1n question. Persons at risk of developing a particular disease or
condition generally include those having a family history of the disease or condition, or
those who have been identified by genetic testing or screening to be particularly

susceptible to developing the disease or condition.

The invention also provides 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

of formula (T) or a pharmaceutically acceptable salt thereof as hereinbefore defined.
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accept abl e adjuvant, diluent or carrier. The
phar maceuti cal conpositions may be adm ni stered
woapi7tiaddey (e.g. to the skin or to the |ung ardf/SE2007/000442

airways) in the form e.g., of creans, solutions,

suspensi ons, heptafl uoroal kane 20 (HFA) aerosols and

dry powder formnul ations, fofjexanple, fornulations in

the inhal er device known as the Turbuhaler(r); or

systemcally, e.g. by oral admnistration in the form

of tabl ets, capsul es, syrups, powders or granules; or
parenteral admnistration in the formof solutions

Ths rm‘sea%%ﬂgll fyrher pERVigss adugthask of teating, qurervaiag thariskat, anr
1n@3fnrﬁ§c€1tyadlseaydpc8ﬁ(ﬁﬁ&ﬁ&'hi‘aﬂ cbrﬂ ﬁé%? a«%ﬂﬁ%&ﬁ% to a ]eaatlent in need

prSItOfIES or transd erna
thq‘r mth@pe@hgallamﬂfeptmgmumz@dt qelmom;ir aSommla(l) ohe

phEQIRONNS, Blechiifle LAVEOELOR olFY.RE: AdHLRT St er ed by

asa on I'n t16n, the conpound
Is desirably finely di vi ded. The flnely di vi ded

T R LG By o e iRt e o sk P Al
redpirxfotyf distydsk Eyﬂdﬁm&@&ﬁ%)ﬁ@%ﬁc €ibrogis Jh b b5 pMisems Wibhchitis

G20 fatty acid or salt thereof, (for exanple,
m@%ﬁ*&%@% ronahltﬁa beonghiegtasis, chionisbpiEItive Hulmenany| dkwse
(C@@rQ? NRlh &8y ﬁyp@ﬁéﬁshdﬁoﬁéﬂﬂﬁ& BRAM §99ﬁé€ﬁ§/@ %%Mhz?trﬁigltls psoriasis,

actant, or ot her p ar maceut’i cal y acceptab
iscliprgisaeRafnsion\ WO U P20 BBthELY; cSERT i T OV Aiemic BHarmmetory

respBRAIGE (SIRIE chibbol, Oer B0 BT DBRLRLES DY

Cre]nIﬁ@;lb@scg nlrative tolitdosé ghs’uﬂn(ainecqsaleinjuirymhlch) gor.apl?sree adlhitn(i)stering
[

to RSP her e O trmt BRI st SFEE oF A CURRTBH oRarula

ora pﬁﬁﬁfabeﬁﬁlcalféimémsaltftﬁére@ﬁa Apleberdddfiged. di - or
pol ysaccharide, a sugar al cohol, or another polyol.
Suitable carriers are sugars, for exanple, |actose,

The k@RS stilaliFthI PaRidedB |n?e¥l‘1&d%?@neaﬁr%c b fe@\komg e kikk 60khronic
trehal ose, sucrose, mannitol; and Starch

obgtyuctiy almgary dtSﬁ@@(CﬂBDW&obucq@ame@ adwinitbuing teapatient in need
tmﬁ&@% rg%alspgnse ﬁ?%ﬁ% Earécggﬁdggﬂgﬁ§gg%%¢g§%1each
phaontaitinallypcctatdesilrtbeteofas deminbefoee definedie  conpound.

For the above-mentioned therapeutic uses the dosage administered will, of course, vary
with the compound employed, the mode of administration, the treatment desired and the
disorder indicated. The daily dosage of the compound of the invention may be in the range
from 0.05 mg/kg to 100 mg/kg.

The compounds of formula (T) and pharmaceutically acceptable salts thereof may be used
on their own but will generally be administered in the form of a pharmaceutical
composition in which the formula (I) compound/salt (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,
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Anot her possibility is to process the finely divided

powder into spheres which break up is during the
wonhel1iaedesn procedure. This spheroni zed powder POBSED®7/000442

filled into the drug reservoir of a nultidose

i nhal er, for exanple, that known as the Turbuhal er(r)

in which a dosing unit netgss the desired dose which

is then inhaled by the patient. Wth this system the

active ingredient, with or without a carrier

fof A ipB) CRharhscedidal ETIR®B ciddcd HEDRAEE Bdtin DeedsM OE.Aulton,
adm ni stration the conpound of the invention may be

Clyaehilk Eiymgstore.d?88dj uvant or a carrier, for exanple,

| act ose, saccharose, sorbitol, mannitol; a starch, for

exanpl e, potato starch, corn starch or anylopectin; a
Densnding o tiedeqdepd edministiatios), theepharmaseutiobeppnesitign wall pigéerably

: ' s 0l ; r j 0
oopra Rt Y o b D0 oy SAREEY B Rl o b5 0 80w,
stiflohore prefdrahip figin@ 00 1o ) Xexandpaemfobieyrefarabilyt foem 0i a0 50 %w,
nd t.hen..co essed into 25 tablets, |f coated..

ofPERyen g o PE Mbeotne phucieg tele Hrhon 0T EEHEELioR peo

above, may be coated with a concentrated sugar

sol utign which may contajn, for exanple, gum arabic,
TigareeriiByentign elspPmiics p Pfa%_na‘fﬁuawg £PHBOSIT GOMPENG @chrmpound
oftthignlAR) Gla pRYMRLBuERAY B6teplabll salt thekbor AN LeiMVBRESfined, in

di ssolved in a readily volatile organic solvent. 30
aspasiation with eaharmacewivally aceptablg adinyanhelilbagoarasier. t he

conpound of the invention mybe adm xed with, for

exanpl e, a vegetable oil or polyethylene glycol. Hard
Tigshehiineficthpsprbedes aprpcess fir dhaprepazatiohed a pharnfageutical

cO und. using .either. the above-nentioned,exgi pi.ents
chgPR R S i S e B G it S PERE s
pHatriptbgtically seepiableisalt fhefeotibsdictamtefmt défired odthrophatmakutically
the i nventio ,na¥ be filled into hard gel atine :
acgepiably 3é§‘?"aﬁﬁaaﬂ‘i‘ed‘ pr&yaati ons for oral application may
be in the formof syrups or suspensions, for 5

exanpl e, solutions contajning the conpound of the,
Therphamdceiicat pannesitianceabes agusisigend tererlly{e g terths giner to the
lyj [0 pr. MG, heptafluoroalk
5 DAY 5 el o B RN S G, ppiturlan
(HF &) eenosaigjaralylm pewdér faxnmuationsy fargxamgle, fawolationsie thendhaler
car hoxynet cel ]l ul @s s, a.thickenin n . 0
ocG R R ETbita ™ o ReBihlt 2 P O PSS 6 o
ofashigrg vaskalesfsytupe, pomdentor grenuiRy, oa by paesteradl admingtreti@dinitine
con%uTction W th ot her N
form of solutions or suspensions; or by subcutaneous administration; or by rectal

administration in the form of suppositories; or transdermally.

Dry powder formulations and pressurized HFA aerosols of the compounds of the invention
may be administered by oral or nasal inhalation. For inhalation, the compound is desirably
finely divided. The finely divided compound preferably has a mass median diameter of
less than 10 pm, and may be suspended in a propellant mixture with the assistance of a
dispersant, such as a Cs-Cyy fatty acid or salt thereof, (for example, oleic acid), a bile salt, a
phospholipid, an alkyl saccharide, a perfluorinated or polyethoxylated surfactant, or other

pharmaceutically acceptable dispersant.
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conmpounds used for the treatnent of the above
conditions. Thus, the invention further relates to
woaninges on t her api es wherein a conpound of t ReT/&E852007/000442
i nvention, or a pharnaceutically acceptable salt
t hereof, or a pharmaceutical conposition or
formul ati on conprising a cogpound of the invention, is
adm ni stered concurrently of" sequentially or as a
conbi ned preparation with another therapeutic agent or
agents, for the treatnment of one or nore of the
conditions listed. In particular, for the treatnent of
The mempndﬂdawﬁﬁleM\5pnmmma$ glso bwmima@te(dﬁld:ly mhesns pEs diyi roweer

eumat.oi d.arthriti

s PR B o s B B BifE HEORE AL Be 0 B8l Rruared
drflbewagenHaGePD) , psor|a3|s and infl anmat ory bowel

dlsease t he conpounds of the invention nay be

conbined with agents |isted bel ow. Non-steroida
OI?C'BdSSlme ﬁ%ﬁ}@ﬂh&’ fia&1e ividddnRnpoiaf dfehe ﬁi&ﬁdtiaﬁ)wnh a carrier

I ncl udi ig non-sel ective cl 0- oxygenase C%b
substpace, fon prapipies P snoRRe e paéeacr«%ldwp%aq qlgehg], or atother polyol.
Slﬁ%ﬁlte%ggrfe?sl drd S|,1§Srs(f’2‘>,l[J E{hngﬁ% LR A@Bse, dhiBhdemBRzitose, lactitol,

propionic aci suc aproxen, flurbiprofen,
méleituddrebéless, suckcse,apmn'iteh andh etaHCb upitomatively e dnalyetivides h
ena 0 [

oAb EAS Bheoe P ep o R, Tue BUta AR may aso be
dig@hécaihtathasl gelgine a@sﬁlﬂﬂleaem)ontaﬂehgmb idesred @ER6- oF the active

i nhibitors (such as nel oxi cam cel ecoxi b, rofecoxib,
copod@toxi b, | umarocoxi b, parecoxib and etoricoxib):

cycl o-oxygenase inhibiting nitric oxide donors

C1NCDs 30 gl ucocorticosteroids (whet
Aé@hermoe%@h@ds tgsgpm@ps thg finely,diyided Wf(dﬁw%%imhsfﬁs which break up

dﬂrﬂl{g AR on ﬁ?ce *uﬁ 1s%gﬁér5ﬁﬂze%rpor\@'éf 88y be filled into the drug

hot r exat e; nom d hydr oxychl orOEU|ne
regbrpeindia inbikidpseanhal ey foa eresiipe, Srat sedver asshe Entbahalpr®dn which a

o R SR AP BER TR o

tht hethwaphgedisatchitasr witkdutip omirier substanaetsideliteradsts ,theapa(ﬂlent
nutritional supplenents such as glucosam ne. The
‘present invention still further relates to the

F&UII0akdi amtieh thR conppeidst (8 intdition irr[h‘y%taﬂmiked Gmthaan adjuvant or
pharmaceutical | y acceptabl e sal t he

I
a Qdrrier, for @yqr@}kle Aectese, Sélﬁgm%sp, sognt@ AR (30?‘1?"%’{0 r example potato
stth g‘{?i‘rpﬁaéh' 9?&1‘13?5‘% echih; rbceeﬂglo@déi‘%@\}es a Bhidel fRGkafple, gelatine or

cyt’oki ne signa g pat ways such as nndulators of t he
p@@@@ylsymlm)le,land/budlubgcmt laexan‘mlg, HIAZNSHEN geainia, calcium

' ! d int
stealr pf?ye ﬁmgtﬁﬂvsak’( \gfprﬂhcg 1! ?IH thé(l{)@o?gpresse into
tablets. If coated tablets are required, the cores, prepared as described above, may be
coated with a concentrated sugar solution which may contain, for example, gum arabic,
gelatine, talcum and titanium dioxide. Alternatively, the tablet may be coated with a

suitable polymer dissolved in a readily volatile organic solvent.

For the preparation of soft gelatine capsules, the compound of the invention may be
admixed with, for example, a vegetable oil or polyethylene glycol. Hard gelatine capsules

may contain granules of the compound using either the above-mentioned excipients for
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and interl eukin antagonists or inhibitors such as

anaki nra; tunour necrosis factor al pha (TNF-a)
wonbi7hizewss such as anti- TNF nonocl onal anti bo#CESELM@000442

exanpl e infliximb; 10 adalinmmab, and CDP-870) and

TNF receptor antagoni sts including i nmunogl obulin

nol ecul es (such as et anercep3t4) and

| ow nol ecul ar-wei ght agents "such as pent oxyfylline.

In addition the invention relates to a conbi nati on of

onpound .of the i.nventi of,. a h t.] .
OB PSP Pen oL B ARy v
filled ipet han@ gBatideyoapdubsyt es (such as CD20 (rituxi mab),

MRA- al L16R and T-Lynphocytes, CTLA4-1g, 15 HuMax

| 1-15). The present invention still further relates to
Licﬁﬁi et AL FbrAapRicaQoPaBe Bfthd fem of Bytepd braspedsion, for

pharmaceutically acceptable salt thereof, w

th a.

CXASRRIT: AlyonsicopaERihe Sompaynd ot the ipveatien: i halpuge Q%m%lwgar and
] f CORR, )

o BB IRty Hy e od Gt A0 op e

pep@atiensiniay)con@XCRIQuIRG agtiRA2vONER3gentXSREha1NG aGHORS
j . for. . - X3 1
o RS AT BT AT O Al S g
agonbi nati on of a conpound of the invention, or a
pharmaceutically acceptable salt thereof, with an
inhibitor of matrix netalloprotease (MWSs), i.e., the

THE EARRIMEd S¥Sthe fnentiRlrhA08RdReIMirdsteell REc@findtibn@RE Sther
as well as 25 aggrecanase; especially coll agenase-1

comyprapnds used on they kpaiwent ot thewpowd condigiophgenase- 3
(MWP-13), stronelysin-1 (MW-3), stronelysin-2
MWP-10), and stronelysin-3 (MW- 11) and MW-9 and
ThivPthednveantion Guthagrelagesrio sombinstionghatepicacylkdreina comppeund of the
e o%nl) A%ﬂ'\{a%%éeﬁﬁcaﬁl 'akéeg%ﬂfetsgﬁ Ehefe%!f,%%ﬁihgﬁnatcmical composition
conbi hat1on of a conpound of the i’nvention, or a
ophramulateutdngaising camopotabdfehsmventiongis ediminisierdd eoncurrently or

| i bi hesi s. 30Q.i nhj,bi Al
SRR e PR Eph e 0oL bBbro i Y BEART o e
trefthoA) of Rt 8EMABISIf tiidkRdBishs Wstddeut on; ABT- 761;

fenl eyton; tepoxalin; Abbott-79175; Abbott-85761;, a
In\pariieularpior fhefteatyent Af Hp Flpmetory Giprasst ?vafa &ﬁaa*é not restricted to)

riteuBnfid i Dostoh RRGROLIMEN, AAQBR ShindisV¥RrSR0 Shstt88@Fulmonary
PCT/ SE2007/ 000442 36 net hoxyt et rahydr opyrans such as

d'Eean;_e 6‘_&02@,2&@@@& el inBerpount Wb dissea,; thgcompounds of the
RSB neuRRildiiifhtaR Yi2BRBABR! hal ene compound such

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,
ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac,
azapropazone, pyrazolones such as phenylbutazone, salicylates such as aspirin); selective
COX-2 inhibitors (such as meloxicam, celecoxib, rofecoxib, valdecoxib, lumarocoxib,
parecoxib and etoricoxib); cyclo-oxygenase inhibiting nitric oxide donors (CINODs);
glucocorticosteroids (whether administered by topical, oral, intramuscular, intravenous, or
intra-articular routes); methotrexate; leflunomide; hydroxychloroquine; d-penicillamine;

auranofin or other parenteral or oral gold preparations; analgesics; diacerein; intra-articular
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cyanoqui nol i ne conpound such as L-746,530; or an

i ndol e or quinoline conpound such as MK-591, M- 886,
wanw7BAY%6x 1005. s The present invention furth@CT/SE2007/000442

relates to the conbination of a conpound of the

i nvention, or a pharmaceutically acceptable salt

thereof, and a receptor antaggoni st for |eukotrienes

(LT) B4, LTC4, LTD4, and LTE4. selected fromthe

group consisting of the phenothiazin-3-Is such as
thdrafibslsudB@ds hyRliir6hio Ocig demRLINELS aﬁﬂxﬁﬂnﬁ’cﬁuaféﬁ@p@ﬁﬁﬁ@ Gich as

benzoxal am nes such as ontazol ast;
glyopaaiAgcar boxi mi dani des such as BIIL 284/ 260; and
T&%@ﬁ’t‘]ﬂ&nﬁ% Ehl?ﬁrtﬁ& réRfe Fd kK @&hbm@t@n‘-ﬂf@%%mpound of the

nmont el ukast, pranl ukast, verlukast (MK-679), RG 12525,
inyRytion, B9 nhannapwtmlbsaccmﬂib s thagmf, toaﬁbermﬂl xcytalgae or agonist

or Zﬂtﬁn%&ﬁ& F olhpé/ ﬁBEﬁ&P gﬁctzlglhkg E\%’Eﬁhﬂ%lcl{ g«!t %L %}?Oklgls ts%ﬂalhng
paﬂimysramhus nmdhlla‘gorsamfdhaan@ﬁS gyssanh)tin¢lhding al&)ha-aheta-aand gamma-

mq%go rﬁs gIgilH.f ﬂé{%{a g%%ﬂ% ED% Ibﬁ’ﬁq?irg%l bﬁw@r e 1nga&? including IL1 to 23,

and iftEYERARIH dnkta3Bhis® o BIh@sfoiswach & dnblEnta$ Aedbay ArosHablof Spha
|nclud|ng a PDE4 inhibitor an inhibitor of the isoform
?

(TNBewnhibigers é‘llPhlaﬁHP%TMrm@fOCPDESMﬂT‘PfBGSﬁ@%ﬁPPIPr‘al%i@ﬁlmabn

S D5 X ST o BRI

melbed@dsychan dtaperbips) MIqul@alai-mghemems sach wgmntosyfylhne
I ne,. desl or

1n 28§ o R bl PG e BREb ARt 2 SRR R Byentign, or a
phafnazeticaly hdveptable ¥sICbRST, wi,a rﬁéﬂoeronhlemnb@m tﬁmgetmg B-

BRI 5 LA AP} BB 8 e

HiMyentispn still further relates to the conbination of

a conmpound of the invention, or a pharnaceutical
Thepeespriapyeatienstill furfberaslpics ihe sombiseism 9f @&pmmmdcﬁftt%/ﬁ
mx%e;aggﬁl gr Q?h&%ﬁ%ﬁ%ﬁlﬁccﬂﬁab@e &géﬁéltﬁ&f QB 6 blodR1atlr O BiEnftkine

cept or ant ago resent 1 nvention
redegior fimctioehwh @s an antagosist o BCRHBIGERL, ﬁClh?Pc@ﬁiﬂBq@C&3 CCR4,

OO e BT R e TR G o B S B fekem,
CRERERUAER S ThECRS SRPOKCRBE QNS ckhiph Ut %qu' i3l 8 Cx-

to the conbination a conmpoun ntion, or
camﬂbarnaceutlcally acceptabl e salt thereof, and an
pha- 1 /aIFha 2 30 adrenoceptor agonj st

Th@ eseu RN Birthen selaias o e eppatigietfte cogpepndyef the invention, or
a ﬂ%ﬁﬁ%l‘aﬁﬁ%ﬁ{}l Eéc@ﬁtable @gl?ﬁ%}egp Withn& ’mIHﬂ%?)blf BBRAROL AP HRase

ephedri ne,” pseudoephed riné, naphazoli ne
(MMPs), i.e., the stromelysins, the collagenases and the gelatinases, as well as

aggrecanase; especially collagenase-1 (MMP-1), collagenase-2 (MMP-8), collagenase-3
(MMP-13), stromelysin-1 (MMP-3), stromelysin-2 (MMP-10), and stromelysin-3 (MMP-
11) and MMP-9 and MMP-12, including agents such as doxycycline.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and a leukotriene biosynthesis
inhibitor, 5-lipoxygenase (5-LO) inhibitof or 5-lipoxygenase activating protein (FLAP)
antagonist such as; zileuton; ABT-761; fenleuton; tepoxalin; Abbott-79175; Abbott-85761;
a N-(5-substituted)-thiophene-2-alkylsulfonamide; 2,6-di-tert-butylphenolhydrazones; a
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hydr ochl ori de, oxynetazoline hydrochl oride,
t etrahydr ozol i ne hydrochl ori de, WO 2007/ 129963
wOeCH78E®607/ 000442 37 xyl onmet azol i ne hydr ochl BCT/882007/000442
tramazol i ne hydrochl ori de or ethyl norepi nephrine
hydrochl ori de. The present invention further relates
to the conbination of a conpgund of the invention, or
a pharmaceutically acceptable salt thereof, and an
anticholinergic agents including 5 nuscarinic receptor
me(twgytewhyc&a@ra&)su&nisammaﬂDaww tiRsScoRtpoid SIB~210661 a
hyosci ne, cho | ate, ipratropi umbrom de
PYUPRY T %}S’Fﬁﬂﬁg flenepomprynt %ﬁﬁé@ L-73800 &rizdepi ne

cy®io h&bﬁﬁ@&ﬂﬁﬁﬁnd Il!ft% BLLEBEBO] FUR nﬁdo‘?é"orgcﬂﬂolhné l:’&hﬁﬁﬂhd such as
relates to th onbi nation of a conpound

Kﬁﬁ%nWﬁ%ﬁ&5GFdBA@%éﬂW$keutlcaIIy acceptable salt
H{'@%S% nve’ﬁﬁgne el RIALLSRQ %g@b%é’%&%&% C%é’lgg%]gda%f the invention, or

ncl udi ng ta receptor
a phgupacevtidally ecceptable salatheteof, hud adceptat antapahivefoe tenkotrienes (LT)
t e p l.ine .bitolterol | at e r.
B4, ETbth SR g LR 4ChAT PG uR el SspoiiaB e e P hvin 31
suglt afssleﬂi 1,390y emﬁdlﬁ:mdmgcmhwsuelebsa@@s-zs01 qchsexﬁexmarﬁmé $udh as

of C ound. of, the .inve or rnaceutlcally
OHE?&el_éﬁt Sppaiegappn i, Suﬁmol%lﬂc%w%@n and cqpgrounds such as
zafAEaHILIPHIRIED MR8 st, nlﬁl&as[‘elgﬂlﬂ{ Qtr(MK-%‘?d) R@ 12-@2@ Ro-245913,

_present _invention still further relates t0
a@&#ﬁ(ﬁﬁ?ﬁ%ﬁl%ﬁ)am%%ﬁﬁbﬁﬁ@SOf t he |nvent|on or
%%S%%&lﬁ&?%} qu?tﬁ%%@ltat%pt Gt Bl lrlhcfe}ﬁ)rneo?f 2:C0 f the
glucocorti col su 9"0hi S0 |no one

invep o ofF o eharbecmmndi}imcp’n@lajsahnhqyeccfnatda, plbs;ﬂwdwmede@ (PDE)
sone Qnat e soni de or . nmonet ne .
il o Hme R R oo FR GO M e PRPRR AT BRE g getotive
P]llheomym{a idibion umludalgaoﬂ’m]@mmﬁlb;ﬁﬁr ztrﬂﬁhﬂbﬂ?ﬂﬂth@ﬁofoﬁh PDE4D,
a |y acceptable salt thereof, with an
Org gﬁﬂy? {#ﬁgéulates a nucl ear hornone receptor such
Th@%re@&ﬁﬂﬁvenf[&ﬁﬁ%@ﬁ@mes td %8 BéraBiRatidnl dfla oMPbIRT offtEd ﬁb@rﬁmn or

to the copbi nation of a conpound of the "invention,

a pRaMgpHisakiRGoeRirbly st bejsphpnda hlaqamlrtWeebfecent@rg@m@mst such
as Witk iR Mok AHNO AL QG ahfgo J%@%ﬂgg?na e YeribheiRE, SRR Afn0 rhs@[nhzole,

an ant agoni st or ant| ting I'g function suc
azgdastiagti¢vocgiastine, ohloxphemipaimine peoinicthamimb) 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, and a proton pump inhibitor (such
as omeprazole) or a gastroprotective histamine type 2 receptor antagonist.

The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, and an antagonist of the histamine type 4
receptor.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and an alpha-1/alpha-2
adrenoceptor agonist vasoconstrictor sympathomimetic agent, such as propylhexedrine,
phenylephrine, phenylpropanolamine, ephedrine, pseudoephedrine, naphazoline
hydrochloride, oxymetazoline hydrochloride, tetrahydrozoline hydrochloride,
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The present invention further relates to the

conbi nation of a conpound of the invention, or a
wohernaeesit i cal | y acceptabl e salt thereof, andrPamsEm®r/io00442

systemc or topically-applied anti- inflammatory

agent, such as thalidom de or a derivative thereof, a

retinoid, dithranol or 30 cabcipotriol. The present

invention still further relates to the conbination of

a conpound of the invention, or a pharmaceutically

xyb@t@potié Bydsadhllorida eﬂ%ﬁ@efzohﬁdﬂ@d@&m@inﬁabt QBFinepi€hrine

007/ 129963 PCT/ SE2007/ 000442 38 am nosalicyl ates and
hygd IQWFI di ne such as sul fasal azi ne, nesal azi ne,

TIRYr&RhEEV GG on Alfher ﬁla‘%&lt@ eBmbARGor STRLIMPRA 51 L }ﬁventlon or
agents such as the thiopurines, and corticosteroid

a phagnaceniically desspiablgealt theeeop aad amentichelinetgio ngemtwmﬂedlng

i S BHE eckflor (1, BRE B TR el o F AR 000 bl
glydmpylemﬂate uprgmmmn bvwmﬂde atwtrapﬂurrﬁacmelm mhtrqgmntbr&nmlb, as
iLl,lin.derivative, a tetracycline, a nacrolide,

plren%%f“ﬁ qréecl,?%ﬁlf " 1 uor oqui nol one, netroni dazole, an

Therphesbidn eomtiow g1y fehedelates fo @o t:bmmhaionag”anbmpaﬁﬂm the)
in‘éqngld ovir fancj cl ovir, val achcl ovi r, ganciclovir

8% P Phatgaastiiseshascentia Fl a5, and algi-perpnoceptor agonist

(i RIIBTEEE reddpibrQ AMBY)istich & iRpRIBRSES sélﬂlhhllﬁbi RErmd s,
as indinavir, nelfinavir, ritonavir, and

salimgierPhn ipvbutaling, orciprenekiney bitelteyal mseéylaﬁeawsmbumcés@r a chiral

enbﬁphg&Hﬁ£ §uch as di danosi ne, | am vudi ne, stavudi ne,
citabi ne or zidovudi ne; or a non-nucl eosi de reverse

Thenmfssmnnmlameﬁmhhn Islatesrto thewotbmstioren iar @pipoendof the invention, or
a%aawcr&tncz HD%IE el?ﬁlg }é % o]gr still fhurthg rel até ;
R84S é&H}Sf‘%"S{’ Bt 5 BRYOBPIERRSD 15 FIENT GRmePYcAe
oracddeasnbesliiim.cal | y accept abI e salt thereof, and a

15 a cal ci um channel

car di ovascuyl ar t such a
Thg| PESRE ANV ﬂ%%téﬁge&?@ﬁsle@a f‘b‘i‘e Gorabipation of g compound of the
in@REbS) (08 B PhiinaOANRAIlY e RAMY St thddz) witH B Igmca&rmccﬁ@ such as
angl Ot ensi n-2 recept or ant agonli St | oweri ng}m
1casone

fluggselide, ipmeinplons acetpridp.rbeglomgthpsoge étPéGpl%Paﬁfb budeseride
pr%&%?e eﬁiésom&lm&ﬁ&xsoiyﬁﬁoaé pent oxyfyl l'ine;

rombol ytic, or an anticoagul ant such as a pl atel et
Tha@gfrselgawe@hon funthi nelates torthe cpmbigetiin ofm\p@mppumd ¢fith¢ Weention, or

N T A —
re(teb'@r ewh,as@PdRa. CNS agent such as an ant i depr essant
Th%?rj%gﬁ?é@ﬁon ﬂ%ﬁgr IP@%P ?ﬂn % pgn 153!&1%?10 I}Ia%gm%cr)#n% o(fs’c}lljeC h
invention, or a pharmaceutically acceptable salt thereof, together with an immunoglobulin
(Ig) or Ig preparation or an antagonist or antibody modulating Ig function such as anti-IgE
(for example omalizumab).

The present invention further relates to the combination of a compound of the invention, or
a pharmaceutically acceptable salt thereof, and another systemic or topically-applied anti-
inflammatory agent, such as thalidomide or a derivative thereof, a retinoid, dithranol or
calcipotriol.

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

invention, or a pharmaceutically acceptable salt thereof, and combinations of
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pram pexol e, a MAOB i nhibitor such as sel egi ne and
rasagiline, a conP inhibitor such as tasmar, an A-2
wonmi7hiews, a dopam ne reuptake inhibitor, an RVDAE2007/000442
ant agoni st, a nicotine agonist, a dopam ne agoni st or
an inhibitor of neuronal nitric oxide synthase), or an
anti 25 Al zheiner's drug su as donepezil
rivastigmne, tacrine, a COX-2 inhibitor,
propentofylline or nmetrifonate. The present invention
th | at
srgpoelip e Yl BN BR b RAREAED I -0, AL A
olSaddzinet hﬁi’lﬁﬁlﬁunoﬁrmduhmrﬁ@nts sﬁdrasttllraethtqpelanmmd wfticosierpids such
or chronic pai n, such as a centrally or
%ﬁﬁ-ﬁﬁﬁ@Fally acting anal gesic (for exanple an 30
T}%Oﬂrgéegt RVerfliBh ifveel ¥eatéNe E&Qfoinblrﬁﬁbmafmﬁmpdnﬁd of the invention, or
enytoi n, sodi um val proate, ptilj ne or P
mammvélwamt@&éﬁti@re%éwgw r&%laﬂ agjibagterial agent such as a

peg%%ﬁ}lgéglggd}lqg, G O@ﬁ%&ychﬁg h AAPRIIE, ¥ bRAGAtam WO IEROHHAASRE 3

39 The resent i nvention further
metedmdiazslet an inhded mnmoglawsm ot aniviselAgentiecleding peyclovir,
ntio r C I
? arﬂ?%% 8¥]ﬁ%&80]@{0{h}? ac?&bgér)\gﬁ t&lé’l%%t??&ﬁ@ Qﬁﬁe{ﬁlta%uﬁaahﬁavmn

zetn@maﬁahﬂwosamhmﬂ a plotenst uﬂilbm.gr suchab md)nanﬂﬁnaVlr ritonavir, and
anaest het i

ent such as i i ne .o
SN eB et S S ASE O ol i
stmiﬁa%éﬁabﬁﬁ'ok YideGwhERY; abd @orﬁﬁicﬂeohlhe revefse tmmmpmseallnhlbltor
be used in conbination with an anti - ost eopor osi s agent
such@b DeNifsging oReeNB# agent such as ral oxi fene, or a

Tgé %9&9 {h‘?l@t‘ﬂo‘fl sﬁH Q‘{ﬁ‘tﬁ‘é? réMt &N R hidinatfibg oP4 esiffdund of the

ntron still further relates to the conbi natjon of 0
1mremtmmpm1m1d1auhaqeh’ecall|ymv@mabbr$alt theregf, gﬁgla SR YRAsCH §ent such as

%lgll%ﬁ{ ole lﬁﬁmger {Jg{tg ?&En(;cg [ DG Lkl %gn ote(lél)l cBﬁVe@ﬁ@S&)zyme

vatlng ctor
(ﬂ@Ep@ﬁibitSﬁ, an émgwt):nsmtz easdepmkamagmm erhpndqlgwmng mex}aﬁ@lch asa

(1.CE) hi bi t or; |tor

sty B Beienh gttt of Hebd e Bbriabhbush ¢ erRORRE

tlﬁ@ﬁlbﬁ?ﬁé Rt art xﬂticbagﬁlms&hla@bpmaaraggagdnoammmrnh| b| t or
of tyrosine kinase (suc

Tmpreészame@u@ewhwﬁplatearo nsemripionetp capEsuor Hiipyspgon, o

a hgﬁ{agaﬁicﬁ‘l?y '.L@c@ﬁélﬁe CRAGE eSS arti s CRBIapért Slichads ad aMMépressant
I nase such p38, JNK proteln ki nase_ A, ,B or g

(JuRdRs semalmek an alsferP prisPRiadme (Reh ps depeanyl, Feﬁb‘lﬂaa‘iOPBlHO
p%?nulﬁgxo L8B! ‘Pﬁox&ﬁﬁf% g ERbink hilPBSgilideV  boP 1nh1b1tor such as
a rog (i X

ose? phosp nase |nh|b|for
tdsmar An &-S irthlibitor, zodothllmsprtlptalqe @de@tcm;anéjw%mtgoms( )g)mcotlne

ti - t .
aggr({p%aasg m%%gq Bﬁsg onfaglj algrggor F ﬁc%r 45'(1)8%1?@0}(1&%}%1&?&?? (;}' ad@nti
Al HeGR&WdrEs AQR A% dorfepézﬂeﬁﬁaiﬁgmm{e[tahmmes C@X-2 inhibitor,

propentofylline or metrifonate.

The present invention still further relates to the combination of a compound of the
in;/ention, or a pharmaceutically acceptable salt thereof, and an agent for the treatment of
acute or chronic pain, such as a centrally or peripherally-acting analgesic (for example an
opioid or derivative thereof), carbamazepine, phenytoin, sodium valproate, amitryptiline or

other anti-depressant agent-s, paracetamol, or a non-steroidal anti-inflammatory agent.
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sul finpyrazone or benzbromarone; (xiii) growth hornone

secretagogue; (xiv) transformng growh factor
WOR@FRRI96ExV) pl atel et-derived growth factor (POBEE2007/000442

(xvi) fibroblast gromh 20 factor for exanple basic

fibroblast growh factor (bFGF); (xvii) granul ocyte

macrophage colony stinulati 49 factor (GwW CSF);

(xviii) capsaicin cream (Xi x) tachyki nin NK. subl. or

NK. sub3. receptor antagoni st such as NKP-6080,

TF?& n%r%sge%% 1é§erélgg %e??ﬁgt#o th' c%@b%?g& % a cow@h@%? he 1nvent1on, or

a plﬁmmedfeﬁltmaglyantzepmlel salt It]imrdsaf; togdtHoA@Hfh a faxedtérylly qndumeaily—apphed

el ar SR AR T o Bt s deipdve thereof
ARSRIpESREST R prddddt @ebdtRn, drstbrmdfedicelRT b‘&eﬁﬁbl@@ﬂﬂthsﬁebf can

(xxiv) inhibitor of P38: (xxv) agent npdul atin

alpQ preogsed ip gombiggtion mb@nra@té@ﬁ&eavogoscsngqyt includipg 05@%{ agent
sdEquh%dlf%He topgbgw%ép\hbﬁéte &fchRY El'eﬂcf‘rfngzlt@ receptors such

X7, inhibirtor of transcription factor
Th«z:pnewt mmnt@u sl élmheJFr@BatesAplthe c@mbgmﬁxmsof aepcmmndu pathe f

I

s e i e ool BOSRARETH LERGLEEPRAAN ) fliee
inhbitet; |(1111;p111tb1@t apiearingcfactge(PA H) antagdudst;t (i ammﬂeuklméonvertmg

er%%g%?@g@gblﬁgf g&g@aﬁ# g%@%é?& (ap %ﬁsl?l’ll %ﬁlec&g :inhvg:l)tors including

Vmu mt@gdnfse r(ait) baftﬁé;ﬁ;ni mg qmilaa@irmmnldlr digh 84 arbinBidiTbt dTayiosine
ca oncal g u

PP B S Ip PEMAR, SonstamBle CieDf bion o B ardeeh 2

sée aphraRh@msd @ucﬁ‘ bst dOgEBitsRbTh M AP kiRbPhRRh §§p3 8, INK, protein
chl oranmbuci |, busul phan or a nitrosourea

klamelﬁrséi etfol ar {8K).fos e kénaagrinvelvedhingst cyde éﬁgé?age@ (puglsasp cylin
SbEHGBPRLT IS Sl oHogauls el S0l in .ot
o dub®x yreceptor antggasmstt @hamtegan agmt,lfmt mmp)e codahicine; (xi) xanthine

O@H%Sﬁt%gblyo&of]aont | bl lfaghla%q}y@ ﬁl%)c&%%an ant Poﬁ é/mple probenemd

sl BapedR6é ar, be@ﬂbrbmbto@lb N(xiid) @amtb hétnibne mdramgugué; (Kiv) transforming
dactlno in or mthra an antimtotic

Tz‘ﬁ)a(xw Rlstelekt %raquh %OWW%PD\QFMMQ 3 %ﬁ@last growth
faWco@ Ecgr%%nj gl@ 'bfléﬂz ﬂ%%ia@tegre\ﬁr‘sh%agf (@F@S}q %xwg rgrﬁutcﬂ%@'n@acrophage

or taxotere I'sonera

cq>ln1m mmtdzrtmgffmtoze(fémsﬂa(nvmbcq@ed@p Iqsﬂlatno (o) tﬁchyhmm MK .subl. or
N%.suB SrIF%e tor a ? (?h as I\f(@?&{(h . 2313(?1?9?%1%1%{%@ or %—4418, (xx)

canp Cin acy i°’c agen
elagthdeastsibited gech a(sﬂm‘ 7@ B APHES 9L Awwi TNE lpHacioanérfisgenzyme inhibitor

('l?g XI{%&% Hgﬁgerd?%glé:o%{e %y%tkw?mdﬁgbe&or &XHB }Slén[l(? Fabtant

receptor-homologous molecule expressed on TH2 cells, (such as a CRTH2 antagonist);

(xxiv) inhibitor of P38; (xxv) agent modulating the function of Toll-like receptors (TLR),
(xxvi) agent modulating the activity of purinergic receptors such as P2X7; or (xxvii)
inhibitor of transcription factor activation such as NFkB, AP, or STATS.

A compound of the invention, or a pharmaceutically acceptable salt thereof, can also be
used in combination with an existing therapeutic agent for the treatment of cancer, for

example suitable agents include:
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ful vestrant), an antiandrogen (for exanple

bi cal utam de, flutam de, nilutam de or 15 cyproterone
weacei7ate)3 a LHRH ant agoni st or LHRH agoni st ( POT/SE2007/000442

exanpl e goserelin, |leuprorelin or buserelin), a

progest ogen (for exanple negestrol acetate), an

aromatase inhibitor (for eégnple as anastrozol e,

| etrozol e, vorazol e or exenestane) or an inhibitor of

5a-reductase such as finasteride; (iii) an agent which

(i)ir?g{%ﬂg, lgnfoﬁfe ARERRGS aﬁwgf@%bmf&{q% 5% AR, R used in medical

oprotel nase %e mari mastat or an
oncolbghistar aseh alkybiting agent plonsrampboganplatinicadoplatinecept or

function)., (i.v) an inhijbi rof f
cxpliRftspitice g ach e Bl eforatbibi Ak By ors o
nig¥RURLE ah b@tlrﬁé’tﬁbcﬂﬁd‘ (:f&r?examp]ebmdytlﬂotaaesm)u}z amﬂuoropyﬂﬂmhne like

anti-er t C225
5 ﬁv%ﬁglﬁ@f%fsgqrh% rﬁ?‘%’wg r%edegﬁfeégﬁeﬁéﬂ%} Eﬂ&lﬁOﬁﬁFﬂW%‘)ﬁ‘m’i@a
geﬁmﬁ%lh@&/ ﬂa@ﬁﬁ%’l} e anﬂfthﬁ@ﬁleanhﬁf@)h@ (foPéxanidle dndhithrhdyelin®duch as

he epi der mal growt h factor famly (for, exanple an
adeanwasalecamqny dpyerybicinedsunprizein; sRHPBICNgidamibic, ytomycin-C,
da'élfng()g?%m gr(r) 1%1}%6025{;:1}' 8?2%% lt()tlc Egigtr(nfbg éﬁ[a(ngp'lé §V1Inﬁz|:1 %lkalmd such as
ViAGZ3Mi8E inblaskified Vnﬁtsnyﬁm}tl vmtmq:ibin)a,-c@ ataxoid such as taxol or taxotere); or a

togﬁiséxgef%%tl 1§%o Eo?x%{%ﬁﬁl’ll nrzfl %ﬁ%ég{&pﬁ'yﬂ%m su(:ﬁraL Qtlbb&Jl&’ teniposide,

alﬁdal:@idpto%ofebmmﬁipxdthecﬁr)(S mor phol i nopr opoxy) qui nazol
i n-4-am ne i bitor

(i ¥ T ERE RSP ER AT ROy Eop iR, PR
raffxifb e dRVERaeAs ¥ iIBASE fae)) Wh BedtidgérDfecdpidti down régb)ataﬂ’(for example

antlanglogenlc agent such as one which inhibits
fubsiepteant)s apintipadrogemforemanpls diqalitamige, flutamife, cplyany "oﬁ‘f

oS A R ot

lebpromtin oubwsorelia), egmegsstngendferckarspld niegesiol eceta)cgBaromEase
n?%g{%p@%rS amp egalg/arsl, 2sﬁr gole(:) let o\gﬁeg\?ﬁ/r%zﬁﬁ @exerﬁés'tﬁefmq{'ﬂggltor of

sci).l?eduaﬂai;d@ut;pas ﬁﬁasteﬁﬁegrl n av(33 function or an
angl ost ati.n) (b a vascul ar magi n%; ent. suc
(iklApreent 3&1}1@1 fhibag canger cell ARYRBIED T e, tahﬁpfvbmaée inhibitor

111391?1%&@4‘5 e %‘ﬁt@?@ﬁnoﬁ@s@ %aéé%gen %@v@c@n‘ 1%3%2& , ful¥lon);
04434 or WD 02/08213; (vii) an agent use
(iwramiikhite of igeaveth factdrdymcainafpl eapnle: a igmvfh Exgtar gnighpdy gfor
e;galf}}eple @t 952 bb& aﬁﬁb%‘a ?1@ DU S-S gx’ﬁ@%dy 8dtuximab

ras an I sense; ah agent used I n a gene
[(t?lié})aanﬁarms]drtmasﬂarasé mhlbama apyresinphinasdihdsitaror p egring@lreonine

kmase 1nha1'&tcor, an inhibitor of the epidermal growth factor family (for example an EGFR

family tyrosine kinase inhibitor such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) or 6-acrylamido-N-(3-
chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), an
inhibitor of the platelet-derived growth factor family, or an inhibitor of the hepatocyte
growth factor family;

(v) an antiangiogenic agent such as one which inhibits the effects of vascular endothelial

growth factor (for example the anti-vascular endothelial cell growth factor antibody
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genes such as aberrant p53 or aberrant BRCA1 or BRCAZ2,

GDEPT (gene-directed enzyne 10 pro-drug therapy)
wapmaagdses such as those using cytosi ne dearm RESSE2007/000442

thym di ne ki nase or a bacterial nitroreductase enzyne

and approaches to increase patient tolerance to

chenot herapy or radi ot herapyjsuch as nulti-drug

resi stance gene therapy; or (ix) an agent used in an

i mrunot her apeuti c approach, for exanple ex-vivo and

belvicixine®, a ERRIoRad aislotdd ih WO 8A2853d) v IMBD0LEW G omz@s‘s or
cells, such as transfection 15 wt

at tt
WIE)&R%%% 519 O, qmRRSnd ik PR Ry Ancther ok ¥R KIoh i tiomide,
an%lﬁﬂftﬂr%@%ﬁ%r gg%ﬁ&ﬁngphﬁf}?@w%{a'uﬂ}” ating factor,

appr oaches rease T- anerdy, approaches using
(vi) naassilac tedagingwgenesuck b sonstuethstatin A4, ton kicompoundniifcestdt WO

oS R ned OB ARRD P OLLloP Meo ozt R L1

(vu)sarmgex&gﬂsed 1|fndmmey1sé the@apy, ifb;cniiamplg ond éiirébt@ﬂrotdne gf e tirp&s
. ounds, 0 vention may be adninistered in
hsgeg%%‘f%f‘}caﬁs %%LE%SQ? 20 Rl aé‘E%/qn% i ngredi ent which is

5§ bR 8deBthudedl 21 oéhe tRerthp fd’él@lh%xtéié RGhpdaéifs &replace ab
(Vllzhl bgltor “of the isofarm " PDEAD; mb gﬁgdreﬁocggtagera errant

BeRGOMPsEs abgamnt 233 AptheprBtRReAbPL BR§6|8r D@P@dz«rne -directed enzyme
prb-IAR tﬁ&‘?ﬂg’) Qﬁgroacﬁﬁlep BaQlhos SR e degrﬁ{bl T 1d1f1e le%se or

sal et er I ne, orciprenaline,
a hae@gﬂalau‘reorecpxcrab@ mmyoie aod apmrdarhed terimdrease ))ata:nmwimmce i C

chESEEBLE! ANBANLS bl A AR M oMot

(ix28n a@naﬁsred mt)amirﬂlféﬁrmﬂﬁ&apehﬂlmiﬂpﬁmbmrfbﬂh‘x;aﬁipté&x_-vwo a%d in-vivo
oxi t.ropi.um br gm de I renzepl ne or telenzeplne; a .
D aReR RIPe To: CeAOlH RE R EBGT EBReTR R GRITY S tsfecion
withilokates GEdRths MRERRIKA] 2, iR aRinA0 rﬁhﬂocy&-)mac&op ?é chltngr

of ki nase function; f) a non- ster0|dal | ucocortico
stipnalaéipg &ctO&@@HW%?heSWﬂesz 129 @@r&mmmewwmmmfecm

mg)un@cars%wi B! owq% eEtbﬁQérﬁ{lnﬁgg t frgagﬁmglg and h)

rotease I nhibitor (such as a
OYtOhmem apgfegted mn@upceélslm andhappndacks uainglantiadiotypicfantibdias.
expl ai ned by reference to the followwng 5
illustrative exanples.
In particular the compounds of the invention may be administered in conjunction with a

second active ingredient which is selected from:

a) aPDE4 inhibitor including an inhibitor of the isoform PDE4D;

b) a B-adrenoceptor agonist such as metaproterenol, isoproterenol, isoprenaline,
albuterol, salbutamol, formoterol, salmeterol, terbutaline, orciprenaline, bitolterol
mesylate, pirbuterol or indacaterol;

¢) amuscarinic receptor antagonist (for example a M1, M2 or M3 antagonist, such as
a selective M3 antagonist) such as ipratropium bromide, tiotropium bromide,
oxitropium bromide, pirenzepine or telenzepine;

d) amodulator of chemokine receptor function (such as a CCR1 or CCR8 receptor
antagonist);

e) an inhibitor of kinase function;

f) anon-steroidal glucocorticoid receptor agonist;
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General Methods 1H NMR and 13C NVWR spectra were

recorded on a Varian |Inova 400 MHz or a Varian
woRwuRY6¥X 300 MHz i nstrunent. The central ped&s/SBL007/000442

chloroformd (8H 7.27 ppm, 10 di nmet hyl sul f oxi de- d6

(8H 2.50 ppm, acetonitrile-d3 (8H 1.95 ppnm) or

met hanol -d4 (8H 3.31 ppm 4ere used as internal

ref erences. Col um chromat ography was carried out

using silica gel (0.040-0.063 mm Merck). Unless

sg)atae;der@lﬂhl@lWOsmic&ﬂ agckptogagoaisgandl s wer e

c rcia vai l S onmmer ci al
gb@&ﬁ?@a%’?ﬁgg (Efugﬁﬁ %\P@Ifttlé‘?ra}%g% %Q@%fe used as
received. 15 The foll ow ng net hod vvas used for LC/ M5

anal ysis: Instrument Agilent 110
T@ﬂf?ﬁétﬁrl?"ezltlﬂn wibpowhe fivshesexpismped byr qnﬁ"? "é’V\P?)FO'iflowmg
111H§t{a'ﬁ’v@e \Qg,&l ength 254 nm Solvent A: water + 0.1%
nt B: acetonitrile + 0.1% TFA ; G adi ent
15 95%8 8 mn, 95%B 1 mn. 20 Analytical

%E;aqmtﬂg%aphy was run on a Symretry C, 5-colum, 2.1 X

3.5 m particle size, with

IENBRomid P C NMRapetrh Oreldtetariléd eros Uaamlnevca@OdvIHg oryd Yiatian

D S By T ] e SRS 65 29 o,
d@% RYIEHAQRS (37D %%@Hééa%ﬁnﬂne éz%k%{r ﬁ%iiﬁﬁhﬁ% N R0l-BESy 3.31

OW ng mneani ngs Tetr of uran
prbh)okdre nepdes aermal rEfvEncE: ﬁehmmmaphmmas carrled out using

P50 8 i B 1A
cotifettihRP Qﬁﬂaﬁl@' ASE3B6HH ahddetdmerdidl rekgentsExermpf Rb&atory grade

oom t er;irper at ur
were used as receive

The following method was used for LC/MS analysis:
Instrument Agilent 1100; Column Waters Symmetry 2.1 x 30 mm; Mass APCI; Flow rate
0.7 ml/min; Wavelength 254 nm; Solvent A: water + 0.1% TFA,; Solvent B: acetonitrile +
0.1% TFA ; Gradient 15-95%/B 8 min, 95% B 1 min.

Analytical chromatography was run on a Symmetry Cig-column, 2.1 x 30 mm with 3.5 pm
particle size, with acetonitrile/water/0.1% trifluoroacetic acid as mobile phase in a gradient

from 5% to 95% acetonitrile over 8 minutes at a flow of 0.7 ml/min.

The abbreviations or terms used in the examples have the following meanings:
THEF: Tetrahydrofuran

DCM: Dichloromethane

DME: Dimethoxyethane

DMEF: N,N-Dimethylformamide

EtOAc:  Ethyl acetate

DMSO:  Dimethyl sulphoxide

SM: Starting material
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Exanple 1 5 6-f
2- (4- Cyano- phenyl ) - 2H pyr azol - 3-yl | - 5- net hyl - 3- oxo0- 4- (
wa@-200711R9968r onet hyl =phenXl ) - PCT/SE2007/000442
3, 4-di hydr o- pyrazi ne- 2- carboxylic acid net hyl am de
6- Bronp-N, 5-dinmethyl-3 -oxo-4-[3
-(trifluoronethyl)phenyl] -334-dihydropyrazi ne-2-
car boxam de (SM2, 0.05 g, 0.128 mmol),
1- (4- cyanophenyl ) - 1H pyrazol -5-boronic acid 10 (SM4,
Ef. 062 Exarﬁp1256 mmol ), Cs2CO8 (0.125 g, 0.3 84 mmol)
and (3.mM) were added to a glass tube for
REicr om&@%’néi’/rﬁ?q{%@ﬁs The m xture was degassed-wth
nitrogen and Pd(PBut3)2 (0.010 g) was added. The tube
was seal ed and heated with stirring at 110 C (150W
in a mcrowave heater foExampld hutes. The m xture was
diluted with EtQAc (5 M), and filtered. The sol ution
was concentrated in vacuo and was purified by
6- h 2H-pyramolsd -i]-Samethyle-ve-4-(3-adfhonatd tylghesyl)-
terial that vvag further purified by preparative HPLC
ST Pygepcigmeliylanmide | o conpound as a
6- g&véﬁ;ﬁNSSOdlhﬁthyILB‘loM [G«QmuM&met@Yﬁ@erEﬁ]B b- cﬁwﬁ@qy@fﬂzm@@-
cufioRgige (T o 58 o S iaronh) Fambinal b porcoacd
(SM480 b@Z %X?O"ﬁ% Iﬂmgg ((33300 %‘DIZS Q)fb% aﬂé—t)MEg% g%vere added
[ ampl es 32 OW ng co
to m}aés ahn o arrowEve FrYnﬁWSlar%e wse mﬂmnssabw aftpigen and

QARG BRI 0G0 OBUAG iy
(150WMR a(rﬂi@ﬁ)vaIE hedDi/36> Mnﬁtq@)’ﬂ&zrﬂlkuﬁe w|a§ dllinmemyy EtGAc (5 ml),
n %fmeg X@y' 05 (N'a{ﬁ '&%f??l?t%t A aﬁwdané wag Pomﬁ%i %chmnatgg%aphy

on&ih%a 74 gwé ﬁeas&a@@f uPé/ﬁlﬁt%hﬂQha% wWad m%yﬁﬁlﬁie@%q)rgpa%vé BiPLC
8p 5- met hanesul f onyl -'pyri di n-

to gp{)ﬂ 0.032 8g2<§°@) otjthe gtlgcqxgpoug s a whidgsolid.
'HNMR (400 MHz, DMSO-Dg) & 8.70 (m, 1H), 7.97-7.84 (m, 6H), 7.77 (d, J = 7.8 Hz,

1H), 7.67 (d, J = 8.8 Hz, 2H), 6.76 (d, /= 1.8 Hz, 1H), 2.72 (d, J= 4.8 Hz, 3H), 1.86 (s,
3H);
APCLMS ™/z: 479.3 [MH ],

Examples 2 and 3

The following compounds were synthesised in an analogous manner to Example 1.



2-yl met hyl ) - ani de (d,
4.63 (d, J= 6.0 Hz, 2H),

J= 8.3 Hz,

1H),6.79 (s,
3H),

1H),

3.29 (s, 1.91 (s,

3H) .

W0 2607[129964- Cyano- phenyl ) -2H 1H NVR (400 MHz, PUVBOEDS)Y/000442

8 493.1 SM4 pyrazol-3-yl]-5-nethyl-3- 8.69 (t,

Hz, 1H),
7.77 (d,
(d, J= 8.8 Hz, 2H),

7.98-7.84 (m
J= 8.0 Hz, 1H)

1.87 (s, ethylam de 3H)

6.77 (d,
pyrazi ne- 2- carboxylic acid Hz,

0X0-4-(3-trifluoronethyl -
7.67
3="1.8
1H), 3.24-3.16 (m
1.02 (t, J= 7.2 Hz, 3H).

Exanple 4 5 6-fl - (4-Cyano-phenyl)-1H1 2

J=5.7

6H) ,

phenyl) - 3, 4- di hydr o-

2H),

Bx tiri azol -ContpdundlS- di net

l)-] phenyl]-3, 4-di hydro-

hyl - 3- oxo-lr @ tri f 1 uor o!
pyrazi ne- 2-car boxam de a

ey

SM

A-TT, Z, 3 JIriazol - I-yT -
4- Rl uor obenzonitril e (Og

AH [61[22(,43?13mpﬂ>h@m’é)-f{fg. ﬁ1
1
0 A Pyl T

pl
st i jraxioAig(3FwifludtorathyB0 C.

( Et|QAc/ ) d, subsequ
S Tl
pr adiyedzinsta-cdibBsic Beidi f i
(462@5 of the title |intd
DI\/? megthaneslippylpyridiye
2H)|,2-Bbnyimigd=8. 8 Hz,
5 01) 4-(5-Tributyl stanns
1,2,3]triazol-1-yl)-benz
4-1|1, 2, 3] Tri azol -1 -yl - bg
and dry THE (6 m) and g
inlja flask. The flask we
under an inert atnosphe

hijs te rature, .tert-H
%I b\/\@éﬁéﬁ’ﬂ‘fﬂé’ el&’rl)é‘gl\%\i Y
m Xtk 1js3-inethep3at t
ninJ?gsogﬁngUSSn% (0.1
dur|i -4 Cniridigeremetiyl t he

phenyl)-3,4-dihydro-

pyrazine-2-carboxylic acid

Q)

ethylamide

enzonitrire
847 g, 7 mmol),

ek R e PSS,
LR
NH) V2 2@ 7 1820863 H), 8.00~

goégg(ﬂ’(g?'fﬁc ) 0 ?.—_/*-%gg cr uds

%55
rpdi.ed @1, J Ha. NNR HH00.40Hz
2 Hz, 1?%@ 8.18 (d, J=8.8
(4= 8.8 Fiys 1Yy 6. 7948, Bz |

Wé?@, J=6.0 Hz, 2H), 3.29 (s,
onitrile

#2bni- 2% (s} #H)Y.0. 105 g, 0.6
magnetic stirrer were pl
s flushed with argon and |

byLi (0.36 m, 1.7M 0.6
UNMFG(420 MEl, NBQ-DerRe

38 LR Tl el ke
6H), 7.77 (d, J = 8.0 Hz, 1H), 7.67
(d,J=8.8 Hz, 2H), 6.77 (d, J= 1.8
Hz, 1H), 3.24-3.16 (m, 2H), 1.87 (s,
3H), 1.02 (t, J = 7.2 Hz, 3H).

re and cooled to -78 C. Atg
1(

63420

\er e

1”4

=

Hz,

1H) .

o))

aced
Lept

493.1

SM3
SM4

SM4

Example 4

6-[1-(4-Cyano-phenyl)-1H-1.2.3-triazol-5-y11-V,5-dimethyl-3-0x0-4-[3-(trifluoromethyl)-

phenvl]-3.4-dihydro-pyrazine-2-carboxamide

a) 4-[1.2.31Triazol-1-vl-benzonitrile

4-Fluorobenzonitrile (0.847 g, 7 mmol), 1H-[1,2,3]triazole (0.483 g, 7 mmol), Cs;CO3

(2.27 g, 7 mmol) and DMF (8 ml) and a magnetic stirrer were placed in a vial. The mixture

was heated with stirring for 3h at 80 °C. Extractive work-up (EtOAc/H,0) and subsequent
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m xture was then allowed to slowly reach RT. The crude
m xture was directly purified on silica

woOheptiase3 Et OAc 4: 1) giving 0.12 g (43% of thecrisEk®7/000442
stannane. APCI-M5 mfz: 460 [M}]. 15 c) 6-f
| - (4- Cyano-phenyl )-1H1, 2, 3-tri azol -5-yl 1- N, 5- di net hyl
- 3- 0X0- 4-[ 3- 45
(trifluoromethyl)-phenyll -3, 4-di hydro-pyrazi ne-2-carbo
xam de

drding ENaHBOBIHayt & tarde pryductiwhich Wad uridie@ bn dilivh FivBRIZSIY t46%) of
le (0,15 %, 0.32 nmmol ), 6-brono-N, 5-

edialgy o- 4- [3-(trifluoronethyl)phenyl]-3,4-di hyd

%@@@? f@\?ﬁéﬁ%@?f@@%‘% %ﬁi ligoii‘%&gge@ﬁw”gﬁ) k1 «,

.P%%QQzﬁﬂﬁ I Quey fy, S theS|s The m xture was

egassed MAt argon and heated in a synthesis
m crowave heater (CEM at 100 C (nmax 150W for 10

b)'l‘(@“!r‘r%ﬁmm GanlrY 8N, a8 1_V%rgve§8dp Eﬂl%n vacuo giving a

Crudé proaduct wh ciimwas purtti silica and then

[ll,ﬂ’ 3]ﬁ‘eazcﬂ)u Fylfbeﬁ:?)nﬁﬁle (pge@ g,l(’j b mvrﬁ)l)'iﬁ’iﬁ@.ry THE (p ht[l)iandfa m?]gnetic
fractio re ze-drie i Vin 41 % o e
stinpt e plced fsclisty. (b ﬂ%&}m@ n%v&sspt@nder an inert

atiBospherd ahd cc(dléd tbH)8 °8. At&h§$%m eSteQZBIﬁ.Q (0 §6:§11 4. ‘}’M; O 6

mxpga ng a(?;i%milropz\pﬁen&uymg-} : 2(1@1nug>&é'l"}@ qqzﬁture WRH stlr@d'pbthqsdemperature

o 568 T AP OB OB ke i

migtuhwas then dldweg te slopdiunsach BB The syude meisusewas chreaﬂy purified on

EGAOLH RO PRl St GERRHRR, 1 O

Aﬁ@ﬁgﬁpﬁk (ﬁéﬁg% cyanophenyl ) pyrazol - 3-yl ] - 5 9.17 (t,
7.96 (d, J= nethyl-3-0x0-4-[3 6.7 Hz,

2H) 794(d J—18Hz 1 H),
¢) 6-[1-(4-Cyano-phenyl)-1H-1,2,3-triazol-5-y1]-N,5-dimethyl-3-0x0-4-[3-
(trifluoromethyl)-phenyl]-3.4-dihydro-pyrazine-2-carboxamide
4-(5-Tributylstannanyl-[1,2,3]triazol-1-yl)-benzonitrile (0.15 g, 0.32 mmol), 6-bromo-N,5-
dimethyl-3-ox0-4-[3-(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide (SM2,
0.054 g, 0.14 mmol), Pd(PBu%), (10 mg) and DME (2 ml) were placed in a tube for

microwave synthesis. The mixture was degassed with argon and heated in a synthesis
microwave heater (CEM) at 100 °C (max 150W) for 10 minutes. The solvent was removed
in vacuo giving a crude product which was purified on silica and then further purified on
preparative HPLC. The pure fractions were freeze-dried giving 27 mg (41%) of the title

compound.
1
H NMR (400 MHz, DMSO-Dg) 8 8.64-8.57 (m, 1H), 8.18 (s, 1H), 8.02 (d, /=8.4 Hz,

2H), 7.98-7.92 (m, 2H), 7.88 (t, /=8.0 Hz, 1H), 7.83 (d, J=8.4 Hz, 2H), 7.77 (d, J=8.0 Hz,
1H), 2.70 (d, J=4.9 Hz, 3H), 1.94 (s, 3H).

APCL-MS ™/z: 480.0 [MH .



(trifluoromethyl)phenyl]-3,4 7.92 -
J= 7.8 dihydro-pyrazine-2 Hz,
w8 .2807H29962 H) ,

(d,

Hz,
(s,

(s,

(t,
(d,

1H),
9H) .

3.89 (d,

1H),
J=7.9 Hz, pyrazine-
J=7.9 Hz, 1H), 7.65

1H), 7.68 (d,

8 Hz, 2H), 1.90 (s, 3H),

46

-4-yl]-5-nethyl

(d,

7.85 (m 3H),

8.65-8.57 (m 1H), 8.
phenyl) - 3, 4- ditapehles S 6.98-7.91 (m 2H),
2-carboxylic acid 1H), 7.
nmet hyl am de J=8.9 Hz,

7. 80

J=

1.39

13

7.87

76

THHbllowing Qoﬁﬁgunds-&e& siyithes2ddll in Zh afdldgdus shaher td—Exan&ﬂe 4.

1.89 (s,

7 6-[2-(4-Chloro-phenyl)-2H 1 488.0

carbonyl] am no] acetate 6.78 (#CTSE20D7/800442
J= 5.
6 6-[3-(4-Chloro-phenyl)-3H 1 489.3 SM H
NVR (400 MHz, DMSO D6) 8
[1,2,3]triazol
3-0x0-4-(3-trifluoronethyl -

SV H NWR (400 MHz, DVMSO-D6) S pyrazol-3 -yl]-5
ey’ =3 ofdad 3-trifruoronet hyli-— & £4-8.65 (m|#@H), | sMm
8.01-7. 68%3) pheny!) - 3, 4- di hydr o™ "OH)\, 7.62-7. 44 )é"m
SHy—760 \u, pyrazrney Z=Ccdal quyl TC acidJ=1.38 )
1Hy, 2.73 (d, J=4.8 Hz, | nethylam de 3H), 1.80 (s
1 epmaeiasoes riL T AP, oo S
NVR Y#68 ngyr@iﬁé@ fg’ 99Q% (t,J = 5.7 Hz, 1H), 7.96 (d, =
methyl-3-oxo-4-[3- 6.7 Hz, 2H), 7.94 (d, J = 1.8 Hz, 1H),
(rifluoromethylyphenyl]-3,4- | ; o 7 g5 (m, 381), 7.80 (d, /= 7.8
dihydro-pyrazine-2- Hz, 1H), 7.68 (d, J = 8.8 Hz, 2H),
carbonyljaminolacetate 6.78 (d, /= 1.8 Hz, 1H), 3.89 (d, J =
5.8 Hz, 2H), 1.90 (s, 3H), 1.39 (s,
9H).
6 6-[3-(4-Chloro-phenyl)-3H- 1H NMR (400 Mz, DMSO-Dg) 3 489.3 | SM2
Z, -6
[1,2,3]triazol-4-y1]-5-methyl- D 813 (6. 1H
3-0x0-4-(3-trifluoromethyl- 8.65-8.57 (m, 1H), 8.13 (s, 1H),
ohenyl)-3 d-dihydro- 7.98-7.91 (m, 2H), 7.87 (t, J=7.9 Hz,
oyrazine2-carboxylicacid | B> 776 (6J=7.9 Hz, 1HD), 7.65 @,
methylamide J=8.9 Hz, 2H), 7.59 (d, J/=8.9 Hz,
2H), 2.72 (d, J=4.7 Hz, 3H), 1.89 (s,
3H).
7 | 6-[2-(4-Chloro-phenyl)-2H- | { 488.0 | SM2
H NMR (400 MHz, DMSO-Dg) &
pyrazol-3-yl]-5-methyl-3- -
0x0-4-(3-trifluoromethyl- 8.74-8.65 (rr: ) 3.H —7.60 (:ln’
phenyl)-3,4-dihydro- 6H), 7.62-7.44 (m, 3H), 7.60 (4,
. . J=1.8 Hz, 1H), 2.73 (d, /=4.8 Hz,
pyrazine-2-carboxylic acid
methylamide 3H), 1.80 (s, 3H).
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pyrazol -5-yl]-N-(2- (s, 1H), 7.90 (d, J= 7.3 Hz, 1H),
nmet hoxyet hyl )-5-nethyl-3- 7.80 (m 4H), 7.63 (m 4H),

W6 268/10e63 0x0-4-[ 3- J= 1.8 Hz, 1H), 3.47 (m 2PET/SB2001/000442
(trifluoronethyl)phenyl]-3,4- (d, J= 9.7 Hz, 5H), 1.86
(s, 3H). dihydropyrazine-2 carboxamde 9 1 537.1
6-[ 1- (4- Cyanophenyl )-1H H wz/R (400, CD3CN) 6 8.98 (s,
pyrazol -5-yl]-N(2-hydroxy- 1H), 7.90 (d, J= 8.0 Hz,
1H) 7.84 1, 1 -dinethyl ethyl) 5- mathyl (d,

1.
ol SM

J
Rl an. SN 2 ([0 ?fﬁb?ohéiiw%h‘e[nwj’

m
1 llq A.0—L N 1
T 0 11Z, J.I_I) y 349 S, =z |} PRI 86

/z
ﬂ_
di hydr opyrazi ne-2- 3H), 1. 27 (d, J— 10.6 Hz, 6H)

1
gcallboxam de Exanple 10 é’i[ 1- (4- Cyanophen 523.0
H pﬁf[é‘i@riCygmmh]anY\ll) -AHS- t f i HeNMRI(4®) s, @DiéN) §9.01

tnifl h [1}-3,4-di h d 2- b
. Z'gyrg%o A 5 o $la i o St B pnony 1 3
4- ¢ hiévtﬁiks’&hﬁwrﬁﬁhﬂ xar bexylinca@s %3 (NoghH, 6144 @S )

was added to net hyl

5 ﬂiegwﬂss ox0-4[3- (11 fdeefFH?r,eltfgyﬁﬂﬁ‘én%H}3§1|4-
ai LB RSB IR [ F e R s e Te

st i| g drdp9razibke-2m nut es. | The aqueous phase was
neytralized by additionjof HO WO 2007/129963
PCTr8BoO@mA000442 48 (1M 7 nl) to pH 6 to 7 and
exfiracted wth ethyl acetate (3 x 15 m). The orgpnic

—phase—was—dr+ed—(WgSO4)—f+t+tered—andevaporated;—No
fthher puri fi cati on vva% performed. APCI-MS m z:

9.0 [ MH]

NG 65[1=(a1c*mmeng> Ho- 4{[ BNMR (ﬂp@%@{)m I%feny

ésrr&' 7 %y@ Zaﬁ§{(g§7f}2 ﬁ%oro t ﬁgI)Q)p eény {‘ng')fdl hyd

r ownaalhféﬁry?ethyl) _5-methyl- | (d, J= 1.6 Hz, 2H), 7.79 (s 21),

537.1

3-0x0-4-[3- 7.61 (t,J= 8.7 Hz, 4H), 6.68 (d, J =
(trifluoromethyl)phenyl]-3,4- | 1.6 Hz, 1H), 3.49 (s, 2H), 1.86 (s,
dihydropyrazine-2- 3H), 1.27 (d, /= 10.6 Hz, 6H).
carboxamide

Example 10

6-[1-(4-Cvanophenyl)-1H-pyrazol-5-y1]-N.N.5-trimethyl-3-0x0-4-[3-

(trifluoromethyphenyl]-3.4-dihydropyrazine-2-carboxamide

a) 5-Methyl-3-o0x0-4-[3-(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxylic acid
NaOH (1M, 6 ml) was added to methyl 5-methyl-3-0x0-4-[3-(trifluoromethyl)phenyl]-3,4-
dihydropyrazine-2-carboxylate (0.60 g, 1.92 mmol) dissolved in EtOH (12ml) and the

mixture was stirred for 15 minutes. The aqueous phase was neutralized by addition of HCI
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carboxylic acid (0.21 g, 0.7 nmol), HATU (0.266 g, 0.7
mol ) and Et3N (0.293 g, 2.9 mol) in DMF (2 nl) was
woeertieghend t h di met hyl amine HO . After 2 h, theCT/SE2007/000442
reaction 10 m xture was diluted with water and
extracted wth ethyl acetate (3 x 5 m). The organic
phase was dried (MSO4), fi h#ered and evaporated. No
further purification was perforned. APC -Ms ni z:
326.0 [ MH]. c)
6-Bronmo-N, N, 5-trinmethvl -3-o0x0-4-[3-(trifluoronethyl)ph
(1B ¢ ) B, pH i eixdopyuactzdd mith 2thyll &cetade BoxEnmtjeThe organic phase

e (BB Bl 7oA Giapied, Mo BribgpiSFetion wes priospeb

Amﬁgm&OZgbéb 9\4 43 mmol ) was di ssol ved under argon
in a vial. N-Bronosuccinimde (0.089 g,

O 5 mml) vvas added. The vial was sealed and stirred

o

ca}gokglﬁldgorrpound as a SO|I d. AP CI MS MZ 403. 9 [ MH}]
A uifBredpf B methybdy prep{ I-yifiybrprighid By Tl det-Hinly d:Bpyazind 2f 3

caforyie S 10 075 h B AT (1266, 0.7 mmo) and BN (0293 g,2.9

mﬁoﬁﬁ@ﬁmﬂ\tz%lﬁ Wbt Wit 3B By m{m Hd1r Aﬁlﬂt@ﬁ QH@FJ&Mﬁ&nP h

enyl | 4-di hydr opyrazi ne-2- carboxam de (0.
mﬁhﬁd%amﬁﬂﬂt@d witlt wpar gnd exitdethy deth dihet doptateaBeat ﬁml)( Eheﬂ,&gamc

oy 249 QIS SRRRR] s 6 0B 2y e

Ag@mﬁgb@@@{m ¢rowave synthesis. The m xture was
degassed wi th argon and Pd(Cl2) (PPh3)2 (0.007 g) was

added. The tube was seal ed and heated with stirring at

dredi Yéljronvrazme 2-

Caagqglﬁgdggges PCT/ SE2007/ 000442 49 and f| I ter ed. The
—solutron was concentrated in vacuo and was then .
N dUF-Ttinethybs- osb-l4i—[6a(ttifhlog¢m@hy1}phal}ﬂ] -3 Helilt;ydmw:ﬁzdle(22®rhtggam1de

6-f 1- nophen m zol -5-yl 1-N
083 DAt wisdisromsd Soletardertn DL b § kot | 3
N %rgrhgéﬁg&ﬁﬁﬁﬁél(d 085" gzt)%%ﬁlgi’}% d&ed. The vial was sealed and stirred for
3-Di et hoxypr op- 1-ynyl') - N, N, 5-trinethyl-3-o0xo0-4-[3
30-1(1mnteﬁ I'Jl‘lwrcuubtnhlytu)‘qJWWriﬁea od preparative HPLC to give 0.100 g (57%) of

di h zi ne- 2- car boxam de (0.028 g, 0.062 mmol)
thgfdd @@X‘P‘?éﬁa% IV (1) ina

APCI-MS m/z: 403.9 [MH .

d) 6-(3.3-Diethoxyprop-1-ynyl)-N.N.5-trimethyl-3-0x0-4-[3-(trifluoromethyl)phenyl]-3.4-

dihydropyrazine-2-carboxamide

6-Bromo-N,N,5-trimethyl-3-0x0-4-[3-(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-
carboxamide (0.10 g, 0.247 mmol), propargylaldehyde diethyl acetal (0.48 mg, 0.370
mmol), copper(l) iodide (0.001 mg, 0.005 mmol) and EtsN (1 ml) in THF (1 ml) were
placed in a glass tube for microwave synthesis. The mixture was degassed with argon and
Pd(Cl;) (PPhs), (0.007 g) was added. The tube was sealed and heated with stirring at 60 °C
(150W) in a microwave heater for 20 minutes. The mixture was diluted with EtOAc (5 ml)
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20

m crowave vial. 4-Cyanophenyl hydrazi ne hydrochl ori de
(0.013 g, 0.074 mmol ) was added. The vial was seal ed
wanhesdsed Wi th stirring to 120 C for 5 m nut e6T/SER®7/000442
crude mxture io was purified on preparative HPLC to
give 9 ng (29% of the title conmpound as a white
solid. 1H NWR (399.99 Mz, CN 8 7.88 (d, J=17.8
Hz, 1H), 7.79 (m 5H), 7.64(m 3H), 6.64 (d, J= 1.8
Hz, 1H), 2.90 (d, J= 8.8 Hz, 3H), 2.70 (s, 3H), 1.97
(s, 3H. APCI-MS m'z: 493.0 [M+]. 15 Exanple 11 The
antl HitbRW Tie SRIRAWE ch@enBted Reatweashdiwas dengnsfiedowsilica to give
manner to Exanple 10. Ex Conpound 1H NMR mz 11
thétifld cquapotyd (RFpheRAy)- 1H 1 505.0 H NVR (400 MHz,
CD3CN) 6 8.80 pyrazol-5-y1]-N-cycl opropyl
5-nethy|-3-oxp-4-[3- (s, 1H), 7.97 (d, 1FD, 7.93 -

76 dlhydrOoyraz_ne 2- (d, J= 1.8
cafBE9% 3.7 Hz, 1H),

Dohegnyli-d4

T A ki
d1§@?@?§ﬂﬁ§%ﬁ%@éﬁlfiﬁ@ (ES&g_IglOH_GZ iiznol) \lvas dissolved in DMF (1 ml) in a
mmrfowe Vel rfeﬁwgl%mera&hydmzm hy‘(‘rggﬁl?ﬁ%dbg?&iﬁh@& F e was added.

Tl RO SO A DR S et e
WhMﬂffﬁﬂbh@Zﬁlpﬁﬁmﬂc HPaCho xivie @treg (29%) of the title comp?)/und as a white
solid.
1y NMR (399.99 MHz, CD3CN) § 7.88 (d, J=7.8 Hz, 1H), 7.79 (m, 5H), 7.64 (m, 3H),
6.64 (d, J= 1.8 Hz, 1H), 2.90 (d, J= 8.8 Hz, 3H), 2.70 (s, 3H), 1.97 (s, 3H).
APCI-MS ™/z: 493.0 [MH .

Example 11

The following compound was synthesised in an analogous manner to Example 10.

Ex Compound "HNMR m,

11 | 6-[1-(4-Cyanophenyl)-1H- 1 505.0
H NMR (400 MHz, CD3CN) 6 8.80

s, 1H), 7.97 (d, 1H), 7.93 - 7.86 (m,
4H), 7.72 (¢, 3H), 7.67 (s, 1H), 6.76
(d,J=1.8 Hz, 1H), 2.93 (dg, J="7.3,
3.7 Hz, 1H), 1.95 (s, 3H), 0.83 (dd, J
=17.0, 1.7 Hz, 2H), 0.59 (dd, J =
10.6, 5.0 Hz, 2H).

pyrazol-5-yl]-N-cyclopropyl-
5-methyl-3-oxo0-4-[3-
(trifluoromethyl)phenyl]-3,4-
dihydropyrazine-2-

carboxamide
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Met hyl 5-nethyl -3 -oxo-4- [3
-(trifluoronethyl)phenyl]-3, 4-di hydropyrazi ne-2- car box
we@heai7a29968lescri bed in the syntheis of SM2, 1.5prgr/S#2(87/000442
mmol ), dry DCM (7.0 nlL), trifluoroacetic io acid (3.0
m.) and N-i odosuccinimde (1.0 g, 4.5 mol) were m xed
and stirred at RT in the dark (flask covered with
alumnumfoil). After 5 h, wit er (5 nm.) was added and
the mxture was concentrated by rotary evaporation.
Water (3 nmL) was added o and the m xture was
concentrated as descri beﬁ‘égﬁ@ef— The resulting m xture
was diluted with acetonitrile to a total volume of 50
mL. Purification by preparatlve HPLC with acetonltrl l e

' 'y
(tﬁﬂha)rdmeﬂﬂﬁmmvlﬂ40@dﬂwhon®w5@-marb&a7mea (br s, 1H),
7.92 (d, J=7.6 H, 1H, 7.84 (t, J= 7.6 Hz, 1H),

. 7. . ), 2.

FAE | & HOlg) » O ’1,‘ L o i" & D
éb&aﬁétéloxypr op- 1-ynyl
: | - 3- oxo- %% trlfluoromsthylg henyl | - 3
B 1

Mty éﬁ@ﬂﬁ@bfléz@?@e‘l ﬂwwpfayléphewww ydr0py1azme~2 -carboxylate
4,

BT & 918, L i) 9 e e

actl (3/0 pdl) badlVtioddshgaiimadd @ é) gj #ifemmol) \h@&:?@ixggl and @edyat RT in

R TR T ORI
nt:glé?g}rdg mgﬂﬁﬁtrﬁﬁd By ftﬁady ePIpbmubg yWaﬂedéh)ﬂﬁ)awah alday bnce more and

R BRI CoREaR A JPoRoo ke d0F LG 2 wis iRy with
aéboriBile 18 a tStaBvIRIRE df 5mm§nmriﬁcﬁﬁ’6ﬂ byosepardifie HEW with acetonltrlle-

sol ution was purged with dry on for 5 m nutes

weleens eluent (r@e}treiﬁa@m)@ag@wgi & E40% Weld pl the fitle eoEpamre ﬁtyellow

ﬁ@%ﬂﬁ‘é@&ﬂfat ed using an oil 30 punp. The residue was

en up I1n acetonitrile (10 n.), filtered through

g havIR- (MM EBNOMAD - %998#@2?&&313537/95@%3#%(1@1449) R (t, J=1.6
then concentrated with silica. Chromat ogr aphy on

Hej 1H); &.76i(d, 1y =e1.0Hz, 88k B2ds,18¢D1 2k, TH). 10 and 1:2) as
eluents gave 0.46 g (37% of the title conpound as a
APETMS\s 438. Sl(MfNNR (400 MHz, CD2Cl12) 6 7.84 (d, J= 8.8

Hz, 1H), 7.77 (d, J= 8.0 Hz, 1H), 7.49 (br s, 1H),

7.43 (d, J= 8.4 Hz, 1H), 5.47 (s, 1H), 3.92 (s, 3H,
bPMBEryB6-(3 dBthokiMrop3-iRA)35-Bidthyl-3-0x0-4-[3-(trifluoromethyl)phenyl]-3.4-

dihydropyrazine-2-carboxylate

Methyl 6-iodo-5-methyl-3-o0x0-4-[3-(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-
carboxylate (1.2 g, 2.8 mmol), allylpalladium(IT)chloride dimer (0.0072 g), 10% by weight
tri(tert-butyl)phosphine in hexane (2.1 mL) and anhydrous DMF (3.0 mL) were stirred
until a clear solution was obtained. Propargylaldehyde diethyl acetal (0.44 mL, 3.1 mmol)
in anhydrous DMF (2.3 mL) was added, followed by 1,4-diazabicyclo[2.2.2]octane (0.63
g, 5.6 mmol) in small portions. The red solution was purged with dry argon for 5 minutes
and then stirred under argon at RT. After 4 h, the solvent was evaporated using an oil

pump. The residue was taken up in acetonitrile (10 mL), filtered through glass-wool and
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5(m 2H), 2.20 (s, 3H), 1.23 (t, J = 7.2 Hz, 6H)
APCI -M5 nfz 439 (MHO), 393 (M45). c Methyl
wo-2pd7Ae®6spyri di n- 3- ~yl ) - 1H pyrazol - 5-yl ] _5- mePOYISED0DR00442
-4-43- (trifluoronethyl)phenyll-3
, 4- di hydr opyr azi ne- 2- car boxyl ate to Met hyl
6 (3, 3-di et hoxyprop- 1-ynyl ) zp-met hyl - 3-oxo-4-[3-(trifl
uor onet hyl ) phenyl ] - 3, 4- d|hydropyra2|ne 2- car boxyl at e
(0.073 g, 0.17 mmol ) and 5-hydrazi nopyri di ne- 2-
t I : bdV1-
théhanrolﬂ%'tttafeli lwfith silichal @%%ﬁ)@aﬁhf o 911935191@ et%% al‘_%%afy !@po. )fléllésn( 1:10

di oxane (3 mM) were placed 1h a
aanl)Z) wasluerdtigaye &t g (é7arpkiba tidle werspamidras e greliaw o C f or
15 mn. After coolin ). was add

MR A0 M RS 6 A ey b St A e a0t THa 0 (br

s BT B AR S0 s 2l Brih Ay e 5 685

(mg2H} 2l20g6, 3H), 8c8(t £=a@ Hz,6H). ) and the vial was
seal ed. The sglution was stirred at 90 C for 10 h.

ARGLEMS new APOMAHI HA93 (MetS).esi due was purified by
preparative HPLC to give 0.023 g (28% of the title
conmpound. APCI - M5 niz 481.0 [MH]. 20 d)

oy AZQkeths Nilmé\'zt ycl opro
uor one phenyi1 -3

chooagisiatey|  6- [

M%]}l%}% @g%ﬁ%@%&%@ ﬁgh)s %th% 35030-4-[3-((rifluoromethyDphenyl}-3.4-

dﬂﬁstdmﬁykamrem&trbk;&dy)qmemlm]g, G. mmincﬁ)/ dnd mamzmepﬁrchmr:boxy

|
camoy%%l%gr @?%%%81‘5‘%((8%39 m % m‘l,’%),l)eln }Ogglg rglle{ﬁe;g§ced in a vial.
2MNEHC eI Ml)&fﬂs Rgdddhnd4hdthixtude Qfaﬂm}fe)i aWQS °®lﬂﬂ‘€16 mibN&fter

vial sealed and stirred at 60 C for . After

cogling, BaHQs k0-0¢48) Wassidderandahe mixtyee vy e’ﬁ}ﬁ"ﬁ?ﬂé’iﬂﬁ‘r REMand
W 1‘L 1 (S asiie A% rt e T Vs
Afll? ﬁlé &mgi ¥Rl &%%ﬂs%ptﬁs&%v Mv 9k c(ikm atté lhrs?n cmlzﬂ;kua%o bhd

ev(qun atgd: T;he 5equhle 1ss<8vq8macc3@ agidq@0 (rﬂa anmtl}e vigl was sealed. The

g P, o sk o

préjparative HRE.C thidive (20730 (28%) 69thé title tddppor@d03 (s, 3H),
0.71 - 0.62 (m 2H), 0.45 - 0.36 (m 2H).
APCI-MS m/z: 481.0 [MH .

d) 6-[1-(6-Cvanopyridin-3-yl)-1H-pyrazol-5-yl]-N-cyclopropyl-5-methyl-3-ox0-4-[3-

trifluoromethyl)phenyl]-3.4-dihydropyrazine-2-carboxamide

Methyl 6-[1-(6-cyanopyridin-3-yl)-1H-pyrazol-5-yl]-5-methyl-3-oxo0-4-[3-
(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxylate (0.026 g, 0.054 mmol) in
acetonitrile (0.33 ml) and ethanol (0.074 ml) were placed in a vial. Cyclopropylamine
(0.14 ml, 2.0 mmol) was added, the vial sealed and stirred at 60 °C for 10 h. After
evaporation, the residue was purified by preparative HPLC to give 0.010 g (37%) of the

title compound.
"H NMR (400 MHz, DMSO-Dg) & 8.89 (d, /= 2.3 Hz, 1H), 8.69 (d, J = 4.5 Hz, 1H), 8.18 -
8.09 (m, 2H), 8.01 - 7.93 (m, 3H), 7.88 (t,/=8.0 Hz, 1H), 7.79 (d, /= 7.9 Hz, 1H), 6.82



APCl - M5 nl z:

506.0 [ MH+] .

5 Exanples 13 to 15 The

foll ow ng conpounds were synthesised in an anal ogous
wormTarIds® Exanpl e 12. Ex Conmpound 1H NVR nf z BVI/SER07/000442

6-[ 1- (6- Cyanopyri din-3-yl)-

DMSO-D6) S 1 Hpyraz ol -
di net hyl - 3-oxo0-4-[3- 8.9
8.68 (trifluoronethyl)p
8.09 (m 2H), 8.02 -

1 480.0 H NWR (400 Mz,

5-yl] -N 5
1(d, J= 2.3 Hz, 1H), 8.76 -
henyi -3,4- (m 1H), 8.20 -

di hydr opyrazi ne-2- 7.93 (m 3H),

iy Enidte, §0gd 78 29 omg PRI 0 St o067 m i, 035 2 b

2@&, 2.02 (s, 3H). 14 6-[1-(5-Cyanopyridin-2-yl)- 1H
NVR (400 MHz, O-D6) S 480.0 1 Hpyrazol-5-yl]-N5
AP Pz D6aAXMHE-1.3- 8.88 - 8.81 (m 2H), 8.45 (dd, J=
(trifluoronethyl)phenyl]-3,4- 8.6, 2.2 Hz, 1H), 8.08
(d, J= 8.5 Hz, dihydropyrazine-2- 1H), 8.03 (d, J=
1.6 Hz, 1H), 799-car9l 48194 (m 2H), 7.89 (t,
J—81Hz 1H), 7.81 ( . 1H), 6.80 (d, J=
1.6 Hz, 1H), 2.73 (d, J—47H23H)184(s 3H . WO
0 129963 PCT SE2007/.000442
Thy Sigifne rigopy Lo B BRI R T
VHz, DMSO D6) 5 506. 1H pyrazol -5-yl]-N- 8.95 (d, J=
4.4 !—I_7’ 1 H) 8 85 (d J= Cyc! nprnlg\/l S5-fet h\/l 3-OX6
Ex7| Hz, 1 ¢9mp@nds (qd, [ = 8.7, 2ANMR3- Hz, 1H)|. 7z |SM
8. 07 (d J—89Hz 1H)
13 | 6-[1-(6-Cyanopyridin-3-yl)- 480.0
[1-(6-Cyanopy R ety (400 Mz, DMSO-Dg) 5
1H-pyrazol-5-y1]-N,5-
dimethyl-3-ox0-4-[3- 8.91 (d,/=2.3 Hz, 1H), 8.76 - 8.68
(triffuoromethyl)phenyl]-3,4- (m, 1H), 8.20 - 8.09 (m, 2H), 8.02 -
dihydropyrazine-2- 7.93 (m, 3H), 7.89 (t, J = 7.8 Hz,
carboxamide 1H), 7.81 (d, J = 8.0 Hz, 1H), 6.82
(d,J=1.7Hz, 1H),2.70 (d, J=4.6
Hz, 3H), 2.02 (s, 3H).
14 | 6-[1-(5-Cyanopyridin-2-yl)- 480.0

1H-pyrazol-5-y1]-N,5-
dimethyl-3-0x0-4-[3-~
(trifluoromethyl)phenyl]-3,4-
dihydropyrazine-2-

carboxamide

'H NMR (400 MHz, DMSO-Dg) 6
8.88 - 8.81 (m, 2H), 8.45 (dd, J=
8.6,2.2 Hz, 1H), 8.08 (d, /= 8.5 Hz,
1H), 8.03 (d, J = 1.6 Hz, 1H), 7.9 -
7.94 (m, 2H), 7.89 (¢, J= 8.1 Hz,
1H), 7.81 (d, J= 7.7 Hz, 1H), 6.80
(d, J=1.6 Hz, 1H), 2.73 (d, J=4.7
Hz, 3H), 1.84 (s, 3H).
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(trifluoromethyl)phenyl]
7.99 -

w6 2007H29961H) , car boxam d
6.80 (d, J= 1.6 Hz, 1H),
(s, 3H, 0.72 - 0.65 (m

Exanple 16 2-[[6-[2-(-Cy
pyr azol
fYl]-3,4-

:LrnLT e +|+ln ~

7.94 di hydropyrazi ne- 2-

-3-yl]-5-nethyl - 3-

-3,4- 8.02 (d, J= 1.6 Hz,
(m 2H), 7.88 (t,
e 7.80 (d,
2.84 - 2.75-(m 1H),
2H), 0.49 - 0.43 (m 2H)
anophenyi

0x0-4-[3-(trifluoromethyl)

amc  aht At a—Ff -

1H),
J=
J= 7.9 Hz, PAHBE2007/000442
1.85

phe

5 di hydr o- pyrazi ne- 2-car bonyl | am nol aceti c

ApPoUt
Xt

er aci d¢€mE‘I“§15vage of

VMDW AT

the t-buytHNdRer and H
Q |\A-|7J/anl 612,71 ¢(

Tt um_EAanpl € Ji.r
Pl

SM

ification. 1H NVR (4
, 9.25 (t, J= 5.6 Hz,

1H)
% ’06{15 %gﬁ&gp%ﬁdglé.-zﬁmﬁz ,

6. 7|81 H-gyragel-5tylg-N+z,
¢ op §Eloprdpf i nl lagieo® 20

exancp[aes above are either
are adi |

mat eﬁt‘i‘ “ Oméhﬁ fgggﬂﬁ? b

i1 1 ushyRbpy@ine-PuUt not g

200[75215988lepCT/ SE2007/

SM| 3-Brono-6-nethyl -1 -
phenyl | byrazin-2(1H) -ong b
(5.0 g, 31 mmol) and tri
were dissolved in DCM (|6

prepargu%n of sone of tdhgé’" gﬁét Sr@']n%tlé% Iy WD

7.96 (d, J= 6.2 10

]i';i'%m (406 pieiZ @3@&@@%@
83%59%4 4]1:1{%5%!5e ar t’ I on

stif HznDnase (dals 2.k he
AR Bt Fod o3t Knd,

t ez {dolll:qwi Hg 1H)eae9 i 008 ar

ﬁjﬁéb ﬁ{@rltmngsm g cr

i fluoronet
e%é]érx g) O%$h(gI rznf?I 't ur e)l

cooled on ice and to the
dr

49 £0. éﬁ(m,o’lHDt i on

THHDS 2i§6r8ﬁét(ﬁl,filﬂhl line

Hz,
506.0

1. 88
of

kngwn

e

)

was

was added

o oo ool it i A ~F
O Vi OC o SUT U T UIT U1
32 mol) in DCM (15 m).
reaction was allowed to
reaction mxture was wa
washed with brine (30 n

Lllyl U}\alyl L,III'UTI U'C (40

After conplete addition,
Fanthid 06 10 nm nutes. The
shed wth water (50 m),
), and the organic

Y,
t he

t hen

2-[[6-[2-(4-Cyanophenyl)pyrazol-3-yl]-5-methyl-3-o0x0-4-[3-(trifluoromethyl)phenyl]-3.4-

dihydro-pyrazine-2-carbonyl]amino]acetic acid

The title compound was obtained from Example 5 after acidic cleavage of the t-buytl ester

and HPLC purification.

11 NMR (400 MHz, DMSO-Dg) § 12.71 (s, 1H), 9.25 (t, J= 5.6 Hz, 1H), 7.96 (d, /= 6.2
Hz, 2H), 7.94 (d, J = 1.8 Hz, 1H), 7.92 - 7.85 (m, 3H), 7.80 (d, J = 8.0 Hz, 1H), 7.68 (d, J
= 9.3 Hz, 2H), 6.78 (d, J = 1.8 Hz, 1H), 3.94 (d, J = 5.5 Hz, 2H), 1.88 (s, 3H).

APCLMS ™/z: 523.3 [MH].

Preparation of Starting Materials

The starting materials for the examples above are either commercially available or are

readily prepared by standard methods from known materials. For example, the following

reactions are illustrations, but not a limitation, of the preparation of some of the starting

materials,
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10 phase was dried over Na2SO4. Filtration and
evaporation gave 8.04 g (99% of ethyl

woxeq7[139968 r i f | uor onet hyl ) phenyl ] am no } acet at ePas/SB2007/000442

white solid. 1H NWVR (300 MHz, DWVSO-D6) 6 11.09 (s,
1H), 8.19 (s, IH, 8.03 (d, J = 8.0 Hz, 1H, 7.61 (t,
J=81Hz, | H, 7.51 (d, J =7.8Hz, | H), 4.32 (q,
J =7.5 Hz, 2H), 1.32 (t, J2F 0 He, 3H); 15 APCI - M5
mz: 262.0 [ W']-Ethyl oxo
{[3-(trifluoromethyl)-phenyl]am no} acetate (8.04 g,
30.7 mmol) was dissolved in ethanol (50 m, 99.5%.

To the stirred sol utiSiErtSmaeRdSiFIam no- 2- pr opanol
(racemc, 2.32 g, 31 ; I'n one portion, and the

mxture was heated to reflux for 90 m nutes. The 20
Ve : _ aPYnated to
€ss, |V|n 3. 80 J99

3%Tydhlowyfm}o'ﬁgtml)neKI5 0[g33( i) alldrtbﬁbylhlsﬂi@e(é Aé sy} wrebieds

RHEE iF DM IR b g7 Fpo bl fledfifice G i g otuion

ws ddded dropdased Dlution of bihyl okalyDcl{loride)#.38.g] 3HmmaolHN DOVASS mi).

%t%f %o‘]r;pl;jﬁ gdc’_'lﬁz_sn %}?r’ﬁ'ﬁﬂﬁgg JYV? d"lﬂvil]eglﬁ? 'st%&d %’1 Pénh%lates’ gﬁ% e{qgt‘ion

nﬁkﬁme waa ar/ﬁ@gd'&@l %t)ér (SEHﬂ lhe[nl‘vdﬁ;'s?nacﬁ\]mth b1t‘1ne (30 ml), and the otr%]anlc
I OX ro ri uqQr one -

PbiRG AR o b NoLp FAIHORA §aPRESORRS e o

oﬁé@&@ﬁh@ﬂagwﬂ@bﬁﬁ é/ﬁarm&}aceﬁteteﬁ% wilifelsbggl sol ution was

NaBr O3 and a sol ution of
L RuGIR ROV, ﬁtm\ng% m D9 (s] ), mwt(gme{)seowecs Jst 8.0 Hed1H),
for I h, and the reaction was nonitored by LC- M5 and
THLQ, TER1 BizgHi), ¢.51 <l kel HmdH),ddd(go/ 77 VHEWS]), hAd(t, /=7.0
P{;Pﬁé)[;,%i due was partitioned between DCM (200 m) and
07/ 129963 PCT/ SE2007/ 000442 55 water (200 m).

A[Jzﬁ_ i Emg was dried with Na2SO4 and upon
i tl\srféa?]?%%g%ig eJ/'aporati on 2.0 g (91% of

N-(2- oxopropyl)-N -[3-(trifl uoromet hyI ) phenyl ]
et hanedi am de was obtai ned as a -white so

ENWO(;@@Q)(’CWMOW)tﬁl)anjg]aﬂnqjgce(t%te (81 g 3. 701gm€b Waj dlssolved in
@1 goﬂ(?o mﬂ- 915 g@ ?9tl¥e%t1rré&'§olutlo'i_’1 v&asjaade(djl an]uno& ﬂroE‘ginol gﬁaermc
2(32.8, 31:m®1qb) inlane qut-qpn a;l_ad 11743 r(lgcturgwys heated to reﬂux fo1 0 minutes. The
td l[ﬂgl%g ) -(2-
He%(t%an i a?’n‘%%g o)(Cf Ngar{éi?w‘% gbﬂ%ﬁ Q)an %I)ga0| al’ ag é?% /3) ofN-(2
hadroslyrrdrsy AN )-[3aériflu@bmethgll)iphergy] lethahedig@iderky 2 wiitte sdlids

1soI uti on was added
H NMR (300 MHz, DMSO-Dg) § 10.99 (bs, 1H), 8.77 (t, /= 6.3 Hz, 1H), 8.29 (s, 1H),

8.11 (d,J=8.2 Hz, 1H), 7.60 (1, J= 8.1 Hz, 1H), 7.49 (d, J = 7.5 Hz, 1H), 491 (d, J=4.9
Hz, 1H), 3.78 (p, J = 5.7 Hz, 1H), 3.20-3.12 (m, 2H), 1.05 (d, J = 6.3 Hz, 3H);

APCI-MS ™/z: 273.1 [MH ' -18].

N-(2-Hydroxypropyl)-N'-[3-(trifluoromethyl)phenyl]-ethanediamide (2.2 g, 7.58 mmol)
was dissolved in CH3CN (50 ml) and water (7 ml). To the stirred solution was added
NaBrO; (1.15 g, 7.58 mmol) and a solution of RuClsxH,O in CH3CN (3 ml). The mixture
was stirred for 1h, and the reaction was monitored by LC-MS and TLC. The organic

solvent was removed in vacuo, and the residue was partitioned between DCM (200 ml) and
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io concentrated sulfuric acid (40 drops), and the
flask was seal ed, and heated with stirring to 100 C
woban072@9988 nut es. Anot her 40 drops of sul furic BCTSE2MI/000442

added, and the reaction was allowed to proceed for

anot her 90 m nutes. The reaction m xture was al |l owed

to cool, and acetic acid wgs renoved in vacuo. The
residue was partitioned between Et OAc (60 nl) and

water (40 m ). The aqueous phase was neutralized by

W?ﬁgqm@ £, 1lf’fle M@QH: ﬁl‘i&sb‘ Wa@ﬂrlé&niﬁ{'l\l 8,509 atdu d}? n FRGHE HAN C

hase was dri ed nd upon Itration an evaporation a

eVéI?QH #tong-Ga (Boref éN (%@toar QWB-N Wi Hluesemedhyiphewd] ethanediamide

[ 499 of 6-methyl-|-[3-
Iva%t(}rb:l'af u%?grgr{é%‘;}fl pﬁg%yl] 1, 4-di hydr opyr azi ne- 2, 3-di one
FRNMR Y300l v SD 6
11. 24Y3(ijbs H) mgg) gjlgfwﬁ] (}g 90@%7%%9@1{7) 2 1),
812 () /= 'BBHZ(IH) 261 T, 3=zl HE, 1H), 7.60 &) J=7.9 Hz, DHE, 449,(d] /= 6.0

Hﬁ%]]z:ﬁé@,(ﬁ{)@: 1.1 Hz, 3H); 20 APCI-MS mz: 271.0

Met hyl -1 -[3-(trifl uoronet hyI)phenyI] 1 4- di hydr opyr azi
3-di one

N-EzeQXal?feParlb%é§ﬁ&ﬂéoremﬂm)ph%}] @ﬂqﬁn%@mdp fl-6.8x/3- 8 mngedpand
gld¥ial ace-ﬁ@ aElH?lS' ﬁ@l’u’éré gﬂcecﬁH§Qfﬁﬂ %Z(Plﬂgv"?oc‘th?sds%ﬁgloﬁ% ?faﬁlcjlédy

oxal y brom de
copgentrated ﬁldﬁﬁ@@mddﬂ@ dl@Pt)h@dath@ﬂwims sealetl, asd héntedfvoitinstinasg to

tarte
109 26 bt AR ARBShhpadr TR EhOANES pote Tnd e 5ol s
allswed roqﬂodw@ fd’]‘rlagdither 90&@1@&@@ I'The @éabtl&ﬂmﬁitm@ Xk ﬁiloxbéthUICG@l and
% 0. 46 2.23 mmol ), and DVF, (3. drops)_wa
sl i oL b i RS R RO o P oSO AR 80 ml) and

waﬁ?@rélﬂifnﬁ YBSa %Js'ﬂlhééﬂ@cg nREEMBENby MMt NHOH &0tk hah 851 6 to
and or?anl c phase vvas dried. Filtration

7. %%Iorgéﬁlé vhase sz&ﬁ ged/epoa fiiraivn apd ovaporationkiconlewastuct was
obﬁﬂﬁafwﬁ%%s riqeﬁ%fl sifch 801 9729) 3 b3y 191 3-

rono-

(trlﬂ[lletomethyﬂ)lph@wd)]m-ﬂwyﬂmbmym¢-ﬁ;ﬂF(hzmerasz(ybllbi)&sh nelid. WD
1 2007/ 129963 PCT/ SE2007/ 000442 56 1H NWVR (400 MHz,
B89 Mizz DYES QDo) &l .24 thsgPH), d,873E8 (0 26D, 7.1}, J 7 783z,

1,567, 4 &H@w 3048 I s TDab b G i b @I%)KA]S
Ap%ﬁkglzw[ 291 Fﬁm SM2 6- Bronp- N, 5-dinethyl -

‘uor onet hyl ) phenyl 13
, 4- di hydr opyr azi ne-2- carboxan de

6- Methyl-1-[3-(trifluoromethyl)phenyl]-1,4-dihydropyrazine-2,3-dione (0.52 g, 1.92
mmol) and 1,2-dichloroethane (10 ml) were placed in a vial (20 ml). To the resulting
suspension was added carefully oxalyl bromide (0.53 ml, 1.24 g, 5.75 mmol). A foam was
formed during the addition, and as the foam was settling down the stirring was started.
DMF (3 drops) was added and the vial was sealed and the mixture was stirred overnight.
Another portion of oxalyl bromide (0.2 ml, 0.46 g, 2.23 mmol) and DMF (3 drops) was
added and the reaction was run for another 24h. The mixture was partitioned between
DCM (20 ml) and water (20 m1) and the organic phase was dried. Filtration and
evaporation gave a crude product, which was purified on silica, affording 0.59 g (93%) of

3-bromo-6-methyl-1-[3-(irifluoromethyl)phenyl]pyrazin-2(1H)-one.
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A hi gh-pressure steel reactor (Parr) with CO gas inlet
was charged with 3-brono-6- 10
worbtdmykedes[ 3- (tri fl uor onmet hyl ) phenyl ] pyrazi n- 2eCHSEZ02/000442

(SML, 0.25 g, 0.75 mml), Pd(OAc)2 (0.015 g, 0.067

mmol ), PPh3 (0.030 g, 0.11 mmol) and nethanol (25 m).

To this m xture was added triethylamne (0.5 m, 0.36

g, 3.6 rnol) and a magnetic:5§tirrer bar. The reactor

was ventilated with CO and 6 atnospheres CO pressure

(was applied to the system The reactor was heated
H\MﬁRé‘tQOrMHm,d)M(SOQDs)@ 7. 961@ tHk 792X dure7Wdz, $H), ik 8dt, /= 7.5

orously and 15 the ctl on was allowed to proceed
b&Ddh7 @%é V%?é? I%E e IHorkdd® 3505 vacuo and t he
B[ ( c +ed on silica, to give 0.11
ABGESR T ér%w”&a%@;‘lﬁ%@ﬂ 3 oxo-4-[3. ’
(trifluoromethyl)-phenyl]-3,4-di hydropyrazi ne-2-car box
ylate as a solid. 1H NWR (400 MHz, DMSO-D6) S 7.97 (s,
1H), 7.92 (d, J= 7.5 StartinphmateriaBSMRt, 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); 20 APCI-M5 mz: 313.0 [ MH]. Methyl
6-Brombd-MNy$-didnethyl-3-oxo0-4-[3~(trifluoromethyl)phenyl]-3.4-dihydropyrazine-2-
- 0x0-4-[ 3- (trifluoronethyl)phenyl]-3,4-di hydropyrazine
carboxamidenyyl ate (0. 11 g, 0.35 mmol) was dissolved in a
Al @r e Rlabigt EEk) Rith @@%&sﬂnﬁi ‘h@d@iar%sa with)3-bidmods-
an

vial. The vial was sealed heat ed stirring at

ms iyl {ftriffgoremsthybghenyHayenaf ifene18Mied €5 getrby Bhaby
PH@EATL&%@ o‘i 390 86 T RS, PP}%CttrJ g‘é.% g’fdt Pl%wag AH rrﬁeftﬁa%gl b9 rinl)7 To this

pur poses Ive gl ve
t(u?@% a@dedl\urlsthyjhammer@ﬁ r@, @5’1@ £/8.6 gumol) and a magnetic stirrer bar. The

rehbyt LR IEY €O°Rd st BB RGBT R B Gtem.
Tﬁé‘l)eact@ \g&%%aﬁﬂ wifh stizdnfg, to B0 88, dnkd ,theJrﬁlxguer vd(‘jdz st1rré|d|‘1)1gor6’us'f}6and

thg Fq;acthn uas qlg)weglig Prog@adp:pr(ffh wge mlgule%‘ygegemw]m V%O and the
01%@95{0&8& %@é Pﬁ’@édﬁﬁ%&% RARAR11 2U7%) of methyl 5-methyl-3-0x0-4-[3-

(trlﬂumpmrefbmlr)@ﬂiemyﬂw }’rpiﬁeqquqp]yre@m Qﬁmlﬁﬁﬁs@zﬁohé— 2- car box
ram de

AN 0 Wiy DYSBPG b LS H“I’%@( (b e 1rg, g 6775

ff?ﬁ%? 7?%’2?1 2’%‘6%4’8@ 23 R S TR R o

g% to water (20 n1) under nagnetlc
stlrrlng epre ipitate was isolated by filtration
to give 0.078 g (80% of 6-brono-N, 5-

l\felﬂgfitﬁ%tm _3%7%; E{;Qgﬁ{l SN 91§§h?£§ h%lzt) c?lﬂ)? ropyrazme4 2 %Iarrl%xylate

(0.11 g, 0.35 mmol) was dissolved ina solutlon of methylamine (33% in ethanol, 5 ml) in

a vial. The vial was sealed and heated with stirring at 50 °C for 30 minutes. The volatiles
were removed in vacuo giving a crude product which was purified for analytical purposes
on preparative HPLC to give 0.079 g (73%) of N,5-dimethyl-3-oxo-4-[3-
(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide as a solid.

'HNMR (400 MHz, DMSO-Dg) & 8.95 (m, 1H), 7.98-7.90 (m, 2H), 7.84 (t, /= 7.7 Hz,
1H), 7.76 (d, J=7.7 Hz, 1H), 7.64 (s, 1H), 2.78 (d, /= 4.7 Hz, 3H), 1.98 (s, 3H);
APCI-MS ™/z: 312.0 [MH 1.
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solid. 1H NWR (400 MHz, DMSO-D6) 6 8.96 (m 1H),
7.98-7.912 (m 2H), 7.86 (t, J=8.2 Hz, 10 1H), 7.77
wO0dpo7izo832 Hz, 1H), 2.79 (d, J= 4.8 Hz, 3H), BCTREL®7/000442
3H); APCI-M5 mz: 389.9 and 391.9 [MH]. Startin
material SM3 is 6-Brono-5-nethyl-N{]
5- (net hyl sul fonyl ) pyri di n- 23,yl]methyl} 3- 0x0-4-[ 3-
(trifluoromethyl)phenyll -
4- di hydr opyr azi ne- 2- car boxam de A hi gh-pressure steel
reactor (Parr) with CO gas inlet was charged with
3- br ono- 6-
N Fedimethyl-3{czo 4t B Hifroronehylydhpmik hgdildreprrazine3-sgrbexamide

e 0 ppres oo B b DR (B e KBt

(02)@6 @ym B@'hﬂxﬁrl)?wa/d aAded) Thé Qla‘ﬂ@agsealbd ERd ]‘rmﬂdd)wuﬂnstn‘ﬁhg]mﬁﬂ °c for
(25 . To this mxture was added tr

Qmmu@s d@aegmdfcnw yasafded diopyite tq Wa@f r“gg f\ ic
%ﬁg;tl“ﬁé gfﬁ?@ltat\é &k Hsoﬁﬁtﬁq)y"ﬁlﬁg‘tlog@o and Ofi)ﬁfﬁ;(gﬁ%@ ef @-%romo-N 5-

was ap he system react or

dimathyhd-ated- [sdtrﬁmocpmetth»é)pﬂwmlm érdwazérquém@@swboxamlde asa

tlrred and the reaction was allowed to proceed for
and was then allowed to cool. The volatiles were
0 f Cc ri=f

%y S R P e e R it A

119y, ety A8 2{HA 5H§ ,Ietohp] sk Rany BID,yr2 @) 3H)2- yl | et hyl }
-é-oxo 4-[3-(trifluorongthyl)-phenyl]-3, 4-

ABChMy o42y3@29 ot OdMIdam de as a white solid, after
freeze-drying the pure fractions. 1H NVR (400 MHz,
II?IZI\/B(}lﬁ) g 2.981(88, J=5.8 Hz, 1H), 8.99 (d, J= 2.15

, , 8. N " 1 -§Mglz,1,7.983,
1H), 7.94 (d, J=7.9 aﬁl lﬂ?‘gn%l JI:I)7 9 Hz,(30
1H), 7.80 (d, J=17.9 Hz 1H), 7 71 (s 1H) 7.61 (d,

Lﬁﬁuor&ﬁ@ihvhﬁleﬂ#HB Mﬁﬁv&oﬁ%ﬂﬂg}%ﬁ/mm e N- {

AR TREBIAE R rbiren) P O e b AP etern S hibies:
m@lh?ﬁl-Q@-(t@i@lﬁoﬁmeﬁlygﬂ)hdﬂyqb})ram&(ﬁ{)ddrﬁsS(SM\led30 g, ORF 1),

PR D605 & B mseoly BP6HE.T] & S8 mmA S ARl
pi\?ﬁnesf ?iaﬁﬂn@(ﬁé@ .70 b1 $n MEBarfd Bl ato B hixtirt Was added
trlethylamme (1.5 ml, 1.09 g, 10 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 to 90 °C, the mixture was vigorously stirred, and the reaction was allowed to
proceed for 4h, and was then allowed to cool. The volatiles were removed in vacuo and the
crude product was purified by preparative HPLC, which gave 0.22 g (53%) of 5-methyl-N-
{[5-(methylsulfonyl)-pyridin-2-yl]methyl} -3-ox0-4-[3-(trifluoromethyl)-phenyl]-3,4-
dihydropyrazine-2-carboxamide as a white solid, after freeze-drying the pure fractions.

'H NMR (400 MHz, DMSO-Dg) § 9.81 (t, J = 5.8 Hz, 1H), 8.99 (d, J = 2.15 Hz, 1H), 8.29

(dd, 7= 8.3 and 2.3 Hz, 1H), 7.98 (s, 1H), 7.94 (d, J = 7.9 Hz, 1H), 7.86 (1, /=17.9 Hz,
1H), 7.80 (d, J=7.9 Hz, 1H), 7.71 (s, 1H), 7.61 (d, J= 8.2 Hz, 1H), 4.71 (d, /= 5.8 Hz,
2H), 3.29 (s, 3H), 2.01 (s, 3H);
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for I h. The crude m xture was added dropw se to water
(40 m ) under magnetic stirring. The precipitate was
wozel7ated3by filtration to give 0.105 g (92% ®E€T/SE2007/000442

6- br ono- 5- net hyl -

[ 5- (et hyl sul fonyl ) pyridin-2-yl]nmethyl} -3
-0X0-4-[3-(trifluoronethyl)phenyl]-3,4- 10

di hydr opyr azi ne- 2- car boxani de as a solid. 1H NWR (400

MHz, DMSO-D6) 8 9.80 (t, J= 6.0 Hz, 1H), 8.99 (d, J=

9 (dd, J=8.2 and 2.3 Hz, IH,
A@Iéﬁsﬂéﬁ%?b&wgiﬁ 7.88 (t, J= 8.3 Hz, 1H), 7.H)79 (d,
J= 8.3 He, 7.61 (d, J= 8.3 Hz, 1H), 4.72 (d, J=

5.7 Hz, 2H) 3 30 (s, 3H), 2.15 (s, 3H); APCI-M5 m z:
5-MémyBNa{[d-(ﬁléﬁLyBu[fw)]-pyrﬂiﬁl -SyBmethyl -Fraxedildd S f

(tri‘fu%%zp%@ﬁgg j/g,érd)]ﬁy r az Ol ca¥lic% {&?b%&?gl &&mmol) was

d1£91)96d mg9151-F7(Q M) {nla HalgTo anselgnmme kwas addedemmstrddﬁlmﬁIa (0.055
er argon t 78 C

e, B 5ol pyi 41 e (o Scd S50 T oS BRSOt AR eF Qe ing

fop%p ENily gmd%nﬁxtme' wak: a%aed(;%fgﬁ%)\)flsé’%aﬁ gl nfly Qi ﬁ@grﬂ:‘ﬁf: 'st'i‘@mg

tirring and were cont’inued f
Therplr@cqupteapa}sl istjmirdbe fif tﬁttlnm to gsvle & 10An® (92 %e0s 6 bi@meé-methyl-N-

R
diliyelRegyrainend- xarmsﬂnm&moum ed to 5 W|th 1M HC and the

mxture was 25 then concentrated to a m ni nrum vo
HaNMMétOﬂ A PMBORD /80 @kt 6.0z 2D 8H9)(dahd 2. 119rH2h éH) 8.29

AN B I eSS W04 oois T880 ¢ 5 %3 Bl 28 (§ =53
{ E"y ; §) (MG 1RSI TS 6 gmuﬁ HQ;QH)SB 8b (mmms G, 3H)

purification.
AVQ- f&l@d“?//zls%ﬂ%&dm/ﬁmqw 000442 59 Human Neutrophll
El ast ase Quenched- FRET Assay The assay uses Hunan
Neut rophi | El ast ase (HNE) purified fromserum

(Cal bi ochemart. 32 8 . Q RJ. et al.,
1976, Biochem stry. » = 3 E was stored in s
50 nM sodi um acetate (NaQAc), 200 nM sodi um chl ori de
Na : i
flg( 4—ch:/la216ph%rlzlvl?-1 —&rgzlgl-ggl?]ggronic acid

4-(1H-Pyrazol-1-yl)benzonitrile (Eur. J. Org. Chem. 2004, 695-709) (1.5 g, 8.87 mmol) in
dry THF (50 ml) under argon was stirred at —78 °C whilst lithium diisopropylamide (1.8M
solution in THF/hexane/ethyl benzene; 5.2 ml, 9.32 mmol) was added dropwise during 20
min. Stirring and cooling were continued for 1h, triisopropyl borate (8 ml, 34.5 mmol) was
added dropwise during 30 min and then the temperature was allowed to rise overnight to
RT. The pH of the reaction mixture was adjusted to 5 with IM HCl and the mixture was
then concentrated to a minimum volume and extracted with ethyl acetate (200 ml) and
brine (3 x 100 ml). The organic phase was collected, dried (Na;SOy), filtered and
evaporated to a brown solid (1.32 g) which was used in the next step without further

purification.

APCI-MS ™/z: 214.1 [MH .
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30% gl ycerol at -20 C. The protease substrate used was
El ast ase Substrate V Fluorogenic, MeOSuc-AAPV- AMC
wOCal7nweskhem art. 324740; Ref. Castillo, MJ. eCTAE2007/000442
1979, Anal. Biochem 99, 53-64). The substrate was
stored in dinmethyl sul phoxide (DVMSO) at -20 C. The
assay additions were as follgws: Test conpounds and
controls were added to black 96 io well flat-bottom
pl ates (G einer 655076), 1 gL in 100% DVSO, foll owed
by 30 L HNE in assay buffer with 0.01% Triton (trade
mar k) X— 100 detergent The assay buffer constitution
VEL fElastase ched-FRE 'orrethane (TRI S) (pH

ol P 60y NS 0 AT £ 5O

3246aih; BEL. BawphhBUT citab, 19’76aBmal}enbstf}f &5, 8/36584&}1(1@@12 wihhstored in

SR betFt ALl RS GR, 2l PR TP o Rr R s it aded

3s%lg$3tdeﬁil et -dorg. rugletphﬁease BeHskac | rugaa WRIEastasé Sabdtardy mrogemc,

respectively. assay was then, st ?opgfb{) ei?r%/lr 38&?&%}1

BIRAOSYR5ORGRIAL Cubsile ik SRt lrh Shinonit (DM0) at 20°C.

Fl uor eséence was nmeasured on a | ac 1420 Vic
Therasseyusrskitiona weseeastfpayss: T@t@pmmundﬁ agB@nrals Ve gd;ieérép black 96-

wAf %a{‘ 'r&ﬁgtey KGR @%ré)%)d%glﬂ‘\m@ﬂ Dl\%g(t)é%ill?%e%(h%% uL BNE

curve sing no en'tes
ired;swelnﬁfcr wéh O og %eTﬂtmn’pjtmda ohsark)f X 11 he déixanml Ehe gpaayebuffeb0

oGP y35r10p B el oGy D Er BB LT RIS BEL T e s00
niMNaCl e e@mmﬁsh@éorﬁﬂwnww&e iricObatéd £ rexp GsihRehtlir® for 15

possess usef ul therapeut| c .25 prqperties. Specinen
iiSeh, §Bersiti |SHRAHIL 7 269K DRSH RGP T A @ssaygyas incubated for 30

AR o M%ﬁ%@%@@%@&%&?ﬂns 6PHemRHhd aﬂmioma&é @Ring the

of Human Neutrophil Elastase IC50 m cronolar,
incybation avere b7 @M)egl 100 pdVirewectivelyn (G 2ssap s ica slopped by adding

6@%@0&%@%@# %119 908 L B8t I RRnloroacetate, 60 mM

sodium acetate, pH 4.3). Fluorescence was measured on a Wallac 1420 Victor 2

instrument at settings: Excitation 380 nm, Emission 460 nm. ICsq values were determined

using XIfit curve fitting using model 205.

When tested in the above screen, the compounds of the Examples gave IC5q values for

inhibition of human neutrophil elastase activity of less than 30 pM (micromolar),
indicating that the compounds of the invention are expected to possess useful therapeutic

properties. Specimen results are shown in the following Table:



CLAIM5 1. A conpound of formula (1) O R14 WN NX-R5

14 RNOR R3 s (~~ wherein Rl represents hydrogen
wonro@h2g83al kyl ; 10 Wrepresents a 5-nenbered PCT/SE2007/000442

het erocyclic ring conprising at |east one ring

het eroatom selected fromnitrogen, oxygen and

sul phur, wherein at |east ogg of the ring carbon atons

may be optionally replaced by a carbonyl group; and

wherein the heterocyclic ring is optionally

substituted by at | gast, one. su i tuent. selected om
nal ogeComPdur@ al kyl, é@ﬁlg%gng?g{[gwg é{{[rof%ﬂ?ﬁf\ﬁf?[{éw
C1-C3 alkyl substituted by one dpisrgmplag PM)wm;, Cl1-C3

Al koxy stituted by one or norgpdpsat ons, NRIOR11,
C:CRlSF%%EiE§6R17, CHO, C2-C4 alkanoyl. S(O xR18 and

C2R19; 4 represents phenyl or =enber ed
1etero§¥@§éﬁ%:ring conprising 1 tglgxg?ng ni trogen
at ons; _said ring beifng optionally substituted with at
east Brnmlebdtituent selected 20 P84 hal ogen, Cl-C4
Elkyr; CI—C4atkoxy| CN,OH— NOZ, CI-C3 al Kyl

ubst i Exeogde b§ one or nmore F at ons, 0.0906¢3 al koxy
thsttutet—by—onre—or—rore—FatorsNRIZRE3,—C=CR36—
CONR31R32, CHO, C2-C4 al kanoyl, S(O pR33 and OSO2R34;

WO 2007/ 129963 PCT/ SE2007/ 000442 62 R10, R11, R12 and
R13 i ndependently represent H Cl1-C6 al kyl, fornyl or
C2-C6 al kanoyl; or the group -NR 10R11 or -NR 12R13
together represents a 5 to 7 nenbered azacyclic ring
optionally incorporating one further heteroatom
selected fromO, S and NR26; 5
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R15 and R30 i ndependently represent H, Cl1-C3 al kyl or
Si (CH3)3; R18, R19, R33 and R34 independently
woemazews H or Cl- C3 al kyl; said al kyl bei ng PCT/SE2007/000442
optionally substituted by one or nore F atons; 10 R3
represents phenyl or a five- or six-nmenbered
het eroaromatic ring containgpg 1 to 3 heteroatons
i ndependently selected fromO, S and N, said ring
bei ng optionally substituted wth at |east one
substituent selected fromhahaggn, Cl-C6 al kyl, cyano,
Cl-C6 al koxy, nitro, nethylcarbonyl, NR35R36, Cl-C3
al kyl substituted by one or nore F atons or C1-C3 15
al k ' by one or nore F atons; R35 and R36
L %@@ﬁﬁﬁ??f%“?ﬁ%gﬁsem Hor C1-C3 alkyl; said alkyl
being optionally further substituted by one or nore F
atons; 20 R4 represents hydrogeR or Cl-C6 al kyl
optionally substigyted with at fjeast on substi t uent
sel ected from fl Roror Wydr I d X=Bb6 al koxy; X
represents a single bond, or a group -Cl-C6
al kyl ene-Y-, wherein Y ent g*a single bond,
oxygen atom NR24 or BtC» antOsai d al kyl ene bei ng
optionally 25 further subgpituted by OH, hal ogen, CN
NR37R38, Cl-C3 al koxy, CONRB9R40, CO2R66, SO02R41 and
SO02NR42R43; WD 2007/ 129963 PCT/ SE2007/ 000442 63 or R4
and X are joined together sgch that the group - NR4X
together represents a 5 to 7 nenbered azacyclic ring
optionally incorporating one further heteroatom
wﬁg#gcted from 0, S and NR44; said ring being
opfronally substituted by O -C6 al kyl or NR45R46; said
mﬂgﬁe]Q%n&ggggkkgB@bk{@@g5hher substituted by OH 5
eithep R5 represents a nonocyclic ring system sel ected
from i) phenoxy, ii) phenyl, iii) a 5- or 6-nenbered

het eroaromatjc rjing conprising at |east qgne rin
eV GFRstae roeBbries Feoeydin et PBRRPE 85t iy hoteroatom

sefeleRMékn nitrogen, oxygen and sulphur, wherein at least one of the ring carbon atoms

may be optionally replaced by a carbonyl group; and wherein the heterocyclic ring is
optionally substituted by at least one substituent selected from halogen, C1-Cy4 alkyl, Cy-

C4 alkoxy, CN, OH, NOg, C-Cs alkyl substituted by one or more F atoms, C1-C3 alkoxy

16..17
substituted by one or more F atoms, NR'°R'", c=cR">, cONR'°R "7, CHO, C,-C4

alkanoyl, S(O)XR18 and 0802R19;

R14 represents phenyl or a 6-membered heteroaromatic ring comprising 1 to 3 ring
nitrogen atoms; said ring being optionally substituted with at least one substituent selected

from halogen, C1-Cy alkyl, C1-Cy4 alkoxy, CN, OH, NO,, C1-C3 alkyl substituted by one

12,13 30
or more F atoms, C1-C3 alkoxy substituted by one or more F atoms, NR "R, C=CR",

CONR®'R*, CHO, C,-C, alkanoyl, S(O),R"~ and OSO,R™;
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iv) a saturated or partially unsaturated C3-C6

cycloal kyl ring, or v) a saturated or partially
wansaiavmsed 4- to 7-menbered heterocyclic ri ngCT/SE2007/000442

conprising at |east one ring heteroatom sel ected from

oxygen, S(Or and NR20, wherein at |east one of the

ring carbon atons may be opgponally replaced by a

carbonyl group, 15 or R5 represents a bicyclic ring

systemin which the two rings are independently

18ctdd,,1% ' ' def i
PHSRTR f@@ﬁa@%ﬁ%é&%@?ﬁ%ﬁ@% i Gt
it 10 th 12htihd di tl t
oIS A ol S RE T R B OB ke aCro Wirmiease
111 i ) efdatom-Se | an
az%glly%na +@ﬁ%ﬁ@ FbSPUAANOGR furtildPhbteRatom! @Qteﬂlﬂ‘%{) &8 and
NR

O "‘conprising one or nore Interna
rmnal heteroatons sel ected from oxygen, sul phur
and NR27 and being optionally substituted by at | east
one substituent selected from hydroxyl, oxo and Cl-C6
al kgxy, e nonocyclic or bicyclic ring system bei ng
o oNAR ) indeapadienstrentetogt Bt Gl Ga sy barS (s
substituent selected from oxygen, CN, OH Cl-C6 al kyl,
Cl- C6 al koxy, halogen, NR 47 R 48 NO2, OS02R49,

B5019 CB=N . C(O) NRE1R52 S)NRS3RE4, . .
S8 oy 1% MARe et I3 By g CRC S g it beine
s K SHORLdr e aR¥nsone or nmore F atoms and
OpC1f@§S§%ky gﬁgstifuted gy §02R58 or by one or nore F
atons; said Cl-C6 al kyl WO 2007/ 129963

PCB SE2007/ 000442 64 being ogtionally further .
s B JEresrBPhaint I afive-a st-BeedYsbsiFrPemptic ERgeqniining 1 to 3

SETE R i T
ISR Sh i S,
C1- - | » | |

ol PN S R B8 e o
alm9§ﬁﬂskiﬂﬁ&pby%e%%&gp BRLR; Substituents sel ected

i ndependent I’y from OH, CN, Cl-C3 al koxy and CONR59R60;

R?’5 and R36 independently represent H or C;-Cs alkyl; said alkyl being optionally

further substituted by one or more F atoms;

R4 represents hydrogen or C1-Cg alkyl optionally substituted with at least one

substituent selected from fluoro, hydroxyl and C1-Cg alkoxy;

X represents a single bond, O, NR24 or a group -C1-Cg alkylene-Y-, wherein Y

represents a single bond, oxygen atom, NR24 or S(O)y; and said alkylene being optionally

further substituted by OH, halogen, CN, NR°R>%, C;-C3 alkoxy, CONR> R, cO,R®,

s0,R* and s0,NR*2R®:

’
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R37 and R38 i ndependently represent H, Cl-C6 al kyl,
formyl or C2-C6 al kanoyl; 15 R47 and R48
wonadepeydant |y represent H Cl-C6 al kyl, for nmyPCTSR2088000442

al kanoyl, S(O) qR61 or SO02NR62R63; said al kyl group

bei ng optionally further substituted by hal ogen, CN,
Cl- 4 al koxy or CONR64R65; 1 and R61 independently
represent H, Cl-C6 al kyl or -C6 cycloal kyl; 20 pis
O,Ior2;g|so 1or; is 0, 1or 2; tis O,

1 or 42; 25 w.is ;

ororleza»Z@Xmmez@%eéhep %ghez “BiE X ElseE Ry ©
7 glelgbge%azgggchgzrégR%%o gmco%o%gﬁﬁég fﬁ@bﬁ%&§§5 sE6; Sd #om
o%%ﬁqggﬁ s (g b@nEORichalty fuRifiR 13 ARG, AR K %‘26; Baid

each |ndependently repr esent

ammeﬁggguaiany:hr%r altsitutedby®@H;a phar maceutical |y
acceptabl e salt thereof. 2. A conpound according to
Caim1l, wherein the group R14 and the pyraZ| none ring

eéthFrglfgm ]Eepf?ﬁ%rﬁﬁ i)moi?fygle ¢ fd\n%s ﬁ%oeglusﬁ ctaelec?or ding to Claim
1 g% aim 2, wherein R3 represents a phenyl group
I)SL}%;{I Uted with one or two substituents I ndependent |y
iisephenyled fromF, C, CN, NO2 and CF3. 4. A conmpound

.accordin toa one o

R BB R A ke Pleatt 458 Bh Bt dpiom
S UdeSdcietl WiloROhimb on, oxy@entnd suiptswibst i t uent s i ndependent I y
selected fromF, d, CN and CF3. 5. A conpound

ivacesidthted ot mriaily metumted@gd‘ﬂm@aﬂwl wng,Wherein R5
represents p heny

v) a saturated or partially unsaturated 4- to 7-membered heterocychc ring comprising at

least one ring heteroatom selected from oxygen, S(O); and NR , wherein at least one

of the ring carbon atoms may be optionally replaced by a carbonyl group,

or R5 represents a bicyclic ring system in which the two rings are independently

selected from the monocyclic ring systems defined in ii), iii), iv) and v) above, wherein the

two rings are either fused together, bonded directly to one another or are separated from
one another by a linker group selected from oxygen, S(O); or C1-Cg alkylene optionally
comprising one or more internal or terminal heteroatoms selected from oxygen, sulphur

and NR27 and being optionally substituted by at least one substituent selected from

hydroxyl, oxo and C1-Cg alkoxy,

the monocyclic or bicyclic ring system being optionally substituted by at least one

substituent selected from oxygen, CN, OH, C1-Cg alkyl, C1-Cg alkoxy, halogen, NR47R48

NO,, 080,R*, cO,R* C(—NH)NI—IZ, C(O)NR51R52 C(S)NR>R™, SC(=NH)NH,,
NR C(=NH)NH2, S(O)VR , SOZNR R , C1-C3 alkoxy substituted by one or more F

5
atoms and C1-C3 alkyl substituted by SO2R 8 or by one or more F atoms; said C1-Cg alkyl
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pyridi nyl substituted by -S(O VvR21 wherein v
represents the integer 2. 20 6. A conpound according
woao@angIwae of Clains 1 to 5, wherein X represearsSE2007/000442
unsubstituted C 1-C2 al kyl ene. 7. A conmpound accordi ng
to any one of Clainms 1 to 4 or laim6, wherein R5
represents 25 H 8. A conmpgynd of formula (1) as
defined in Caim1 selected from W) 2007/ 129963
PCT/ SE2007/ 000442 66
befiy [o%n&ﬁ’ai AL B@J&Mﬁﬁed%mrl&émﬁe%uw&u&t JeRdchiMlfrodn 6o A
F | uor onet hyl - phenyl ) -
hydfdityﬁCQ'G};lelaidyn@I 2 aiyhBisahi OC(@NR TR hyl am de;
2- (4-cyan-phenyl) - 2H pyrazol - 3-yl ] - 5- net hyl - 3- oxo- 4
(3 -trifluoronmethyl-phenyl)-3, 4-
dlhﬁgro pyrazi ne- 2- carboxyllc acid
rrespuepIS#AR Hpyri di n-2-yl met hyl ) - ami de; 5
6 [ 2- (4- cyano- phenyl ) - 2H pyrazol - 3-yl ] - 5- met hyl - 3- oxo-
4- (3-trifluoronethyl- phenyl) 3, 4-

di aj ni de; 6-
LR TR ARG iR R CECREISIINOR S et
(trlfluoronethyl)
Cbﬁéﬁ@PTW%hQn % hydr o- pyr azi ne- 2- car boxani de;
tert-butyl
2]%56 [ 2- (4- cyanophenyl ) pyrazol - 3-yl ] - 5- et hyl - 3- oxo-4
[ ¥Epresents hydro en C1-Cg alkyl or C3-Cg cycloalkyl; said alkyl or cycloalkyl
(trifluoromethyl) phen ﬁ] 3, 4-di hydr o- pyr azi ne- 2- car bon
gryty] eingojteastyafueher sﬁbs[tf&itédﬂfby: treaur aaqub subptitneBiisglecied | 3
]Jtriazol-4-yl]-5-neth - 0X0- 4- ( 3-sh 1 gcf | uor omet hyl -
ingktpendanyly Srom QHhGNk 61 rdél@lxh endCOARb Xy i c aci d
met hyl am de; ’
6-[ 2- (4-chl or o- phenyl ) - 2H pyrazol - 3-yl ] - 5- et hyl - 3- oxo

|38, )
3 B e ghr G BOPRE N R B gt fammden G G Hmor
6-[1-(4- cyanophenyl)-lkbpyrazol 5-yl]-N(2-net hoxyet hy
[)-5-nmet hyl - 3-oxo-4-[ 3-

(tref fdnki fﬁﬁiebéﬂd)aﬂﬂ[\}ﬁl%ﬁfe]serﬁ 14 clidpyticyoiviaylj O0s€2 atkandydx a
m de, 4- cyanophenyl )

s@hgﬁl%@bz F]}.63l\baﬁ@alEMdg‘eriVbelnglo;ﬁlbﬁﬁIMftﬁérhﬁbs)tmﬁedTW h

0XO0-

rf. t 9?] 3, 4-di hydr opyr azi ne- 2-ca
hé@%ﬁﬁ%ﬁﬂ%,b%%ﬁQFEfP 4- cyanophenyl) 1 Hpyrazol-5 -yl ]
-N,N, 5 -trinethyl-3 -oxo0-4- [3 20
(tr&fluonﬁnethyl)phenyl] 3, 4-di hydr opyr azi ne- 2- car boxa
m Ee and R~ independently represent H C1-Cg alkyl or C3-Cg cycloalkyl;

pis0,1or2;
qis 0,1 or2;
ris0, 1 or2;
tis0, 1 or2;
wis0, 1 or 2;
xis0, 1 or2;

vis 0, 1or2;



10

15

20

25

6-
1- (4-cyanophenyl) - 1H pyrazol - 5-yl ] - N-cycl opr opyl - 5- net
wapho7a2:68- 4- [ 3- PCT/SE2007/000442
(trifluoromethyl)phenyl]-3,4-di hydropyrazi ne-2-car boxa
m de; 6-[
I-(6-cyanopyridin-3-y|)-1kkgyrazol-5-y|]-N—cycIopropyI
- 5- net hyl - 3- oxo- 4- [ 3-
(trifluoromethyl)phenyl]-3,4-di hydropyrazi ne-2-car boxa
mde;, 25 22 23 24 26 .27 31 32 39 40 _42 _43 _44 _45 46
6-1f 1%1%6: Byarﬁ)pyRi diRn-"oRyb B 1B p»)RaZBI »R y11]1- NR5-df meRh s
| - 35 0%@- 452 353 54 55 56 62 63 _64 65 66
R‘%t Rﬁal&oﬂ%m‘ekhylﬁ phRny R -,é,{szrﬁ?shyg?&?s Bzi-fe- RcaRposed R
m de; 6-[1-(5-cyanopyridin-2-yl)-1 Hpyrazol-5-yl]-N,
eagh uidensndapntly 3epyssonithydgagen or C1-Cg alkyl;
(trifluoromethyl)phenyl]- 3, 4-di hydropyrazi ne- 2- car boxa
m de; 6-[ 1-(5-cyanopyridin-2-yl)-1
or A pRYIAEQltcaNyY Adce Y 6d10RERRYY | - 5- met hyl - 3- oxo-4-[3 30
(trifluoronethyl) phenyl]-3, 4-di hydropyr azi ne- 2- car boxa
m de; and
2-[[6-[2-(4-cyanophenyl razol - 3-yl ] -1@- met hyl - 3, )
2._ O&%prqp[o[ug& eqqo%/cgpgjg)rgﬁ%t i,%e;%gq)gr%/u_p%{ 4_aﬂ§ theypyrazlnone ring are
di. hydr.o-oyrazi ne-.2- ¢arbonyl n nel.acetic acid; WO
b??@ﬁ%?fﬁﬁg%ﬁméETﬁgggég?}%8%1%%gh§$$and pharmaceutical ly
acceptable salts of any one thereof. 9. A process for
the preparation of a conpound of formula (1) or a
3. pHacomemund acatdiyg tofdeiept ebCleins 2] whertia Re gépressnigefpibaesd group
in claiml which conprises, 5 (a) reacting a conpound
subdtitited with and 61 tivoGubsHiubniA/iMepdndinty seRktddFrong F) §1, CN, NO; and
wherein L1 represents a | eaving group (such as hal ogen
Ccey. hydroxyl) and Rl, R3, R14 and Ware as defined in

formula (1), 1o wth a conpound of fornmula H N .X-R5
14

4. A compound according to any one of Claims 1 to 3, wherein R14 represents a phenyl
or pyridinyl group optionally substituted with one or two substituents independently
selected from F, Cl, CN and CF3.

5. A compound according to any one of Claims 1 to 4, wherein R5 represents phenyl or

pyridinyl substituted by —S(O)VRzl wherein v represents the integer 2.

6. A compound according to any one of Claims 1 to 5, wherein X represents

unsubstituted C1-Cy alkylene.

-
7. A compound according to any one of Claims 1 to 4 or Claim 6, wherein R™ represents

H.

8. A compound of formula (I) as defined in Claim 1 selected from:
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R (Il1l') wherein X, RRand RS are as defined in

formula (I); or (b) reacting a conpound of fornula
wohy)7/126® Hal NNIX-R5 11 RA RNO R3 (I|YT/SE2007/000442

wherein Hal represents a hal ogen atomand X, Rl, R3,

R4 and R5 are as defined in fornmula (1), WO

2007/ 129963 PCT/ SE2007/ 000442 68 with a nucl eophile

Ri 0- WM wherein RL4 and War® as defined in fornula

(1) and M represents an organo-tin or organo bor oni c

oA e B Ve ISR S b S B Xmeﬁﬂy%beeyb 34
d@g&fg?’g&"‘zﬁw@ cﬁﬂox@llb\'a&)dnﬁal ldnMlle; Wherein X, R, R3,

Ro are as defined in fornula (

6 Brilbayasa-rhenyly P wyragel- 1y pewethyled-gxo- if§3*)éfr1}@10<§?ﬁ1¢fbﬂanh€9yl) 3,4-
B Dk R 05T T bl
6#[2H(4—hyﬂnoq1hnmdhaﬁ—p@rfazbhbyl]fﬁvmnﬂlyleihoxo-ﬂf@mlﬂlg)ranethyl-phenyl)-fs,4-
aBYRLIRE S £ 8l b R GERLARSudS! t of the conpound.
6-[1-(4-cyano-phenyl)-1H-1,2,3-triazol-5-y1]-N,5-dimethyl-3-0x0-4-[ 3-(trifluoromethyl)-
phenyl}-3,4-dihydro-pyrazine-2-carboxamide;

tert-butyl 2-[[6-[2-(4-cyanophenyl)pyrazol-3-yl]-5-methyl-3-ox0-4-[3-
(trifluoromethyl)phenyl]-3,4-dihydro-pyrazine-2-carbonylJamino]acetate;
6-[3-(4-chloro-phenyl)-3H-[1,2,3]triazol-4-y1]-5-methyl-3-0x0-4-(3-trifluoromethyl-
phenyl)-3,4-dihydro-pyrazine-2-carboxylic acid methylamide;
6-[2-(4-chloro-phenyl)-2H-pyrazol-3-yl}-5-methyl-3-oxo0-4-(3-trifluoromethyl-phenyl)-
3,4-dihydro-pyrazine-2-carboxylic acid methylamide;
6-[1-(4-cyanophenyl)-1H-pyrazol-5-yl]-N-(2-methoxyethyl)-5-methyl-3-oxo-4-[3-
(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide;
6-[1-(4-cyanophenyl)-1H-pyrazol-5-yl]-N-(2-hydroxy-1,1-dimethylethyl)-5-methyl-3-oxo-
4-[3-(trifluvoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide;
6-[1-(4-cyanophenyl)-1H-pyrazol-5-y1]-N,N,5-trimethyl-3-oxo0-4-{3-
(trifluvoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide;
6-[1-(4-cyanophenyl)-1H-pyrazol-5-yl]-N-cyclopropyl-5-methyl-3-oxo0-4-[3-
(triftuoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide;
6-[1-(6-cyanopyridin-3-yl)-1H-pyrazol-5-yl]-N-cyclopropy!-5-methyl-3-ox0-4-[3-
(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide;
6-[1-(6-cyanopyridin-3-yl)-1H-pyrazol-5-y1]-N,5-dimethyl-3-0x0-4-{3-
(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide;
6-[1-(5-cyanopyridin-2-y1)-1H-pyrazol-5-yl]-N,5-dimethyl-3-0x0-4-[3-
(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide;
6-[1-(5-cyanopyridin-2-y1)-1H-pyrazol-5-yl]-N-cyclopropyl-5-methyl-3-ox0-4-[3-
(trifluoromethyl)phenyl]-3,4-dihydropyrazine-2-carboxamide; and
2-[[6-[2-(4-cyanophenyl)pyrazol-3-y1]-5-methyl-3-0x0-4-[ 3-(irifluoromethyl)phenyl]-3,4-

dihydro-pyrazine-2-carbonyl]amino]Jacetic acid;
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10. A pharmaceutical conposition conprising a conmpound

of formula (1) or a is pharmaceutically acceptable
weabd7/ikéwes eof as clainmed in any one of clains BRCTSED0TM00442

association with a pharmaceutically acceptable

adj uvant, diluent or carrier. 11. A process for the

preparation of a pharnaceuti&al conposition as cl ai ned

in claim1l0 which conpriseg m xi ng a conpound of

formula (1) or a pharmaceutically acceptable salt 20

her eof  a i ' ny.one of claine 1 to 8 wwth a
ool AR S LR B B e ™ uent or

carrier. 12. A conmpound of forrmula (I) or a

pharmaceutical |l y-acceptabl e salt thereof as clained in
9. anyPIFREs & thq BIPPREATIONIO agompeung torAia Apyphatggeeutically
ac0BIRAIE3 RET b HERANHBAPL4RichEOmbdsesUse Of a

conmpound of formula (1) or a pharnmaceutically
(2acerspnaprengand of femeloflhs  cl aimed in any one of

claims 1 to 8 in the manufacture of a nedi canent for

the treatnment of human di seases or conditions in

whi ch nodul ati on of neutrophil el &tase activity is s

beneficial. 14. UBqQGL_a%ponq@und of formula (1) or a

pharmaceutical ly accept abl™g:s r'eof as cl ai ned

in any one of clains 1 to he manufacture of a

nmedi canment for use int It respiratory

di stress syndronme (ARDS), cysfic Ti1brosis, pulnonary

enphysema, i 0 bronchitis inclRlding chronic bronchitis,

bronchi ectasis, chronic obstructive pul nonary disease

(COPD), pul nonary hypertension ast hma i ncl udi ng

refractive asthma, rhinitis, Bsoriasis,

i schem a-reperfusion injury, . rheunatoid thrjit ,%,,14
whsEb at Pire i Lot SyeHa oo pREEE BBl ok ana w
arSYNRER @§Eﬁ§kD chroni ¢ wound, cancer

at herosclerosi s,” peptic ulcers, Crohn'disease,
with xemgloimdofdoiniudd s or gastric nucosal injury. 15 15. A

nmet hod of treating, or reducing the risk of, a disease

or condition in which FeRiofTiFon of neut r ophi

el astase activity is ben]4icial whi ch conpri ses

adm nistering to a patieR in Qﬁ@d t hereof a

therapeutically effective anount of a conpound of

wifeGid, &7 6hd ROBreds PRI SGHl@), lof acceptabl e sal t
theredf as claimed in any one of clainms 1 to 8. 20

lin

(b) reacting a compound of formula (IV)

0
_ 5
Hal | Ny, N/x R
I
1 R*
R w (@]
RS

(V)
wherein Hal represents a halogen atom and X, Rl, RS, R4 and R5 are as defined in formula

@,
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16. A nethod of treating, or reducing the risk of, an

i nfl ammatory di sease or condition which conprises
wadniniesteer i ng to a patient in need thereof a PCT/SE2007/000442

therapeutically effective anpbunt of a conpound of

formula (1) or a pharmaceutically acceptable salt

thereof as clained in anycﬁye of clains 1 to S. 25

17. A nmethod according to aim15 or Caiml6,

wherein the disease or condition is adult respiratory

di . RDS ic fi IS, | ronar
il BRI IET GRoRt bAEE b A e ahAt fe@% fq%%azﬂ DM
j ks ' . [, ul ronary di sease
re e S o S BB M P2 e i ng
refractive asthma, rhinitis, psoriasis,

30
o3R5S BT b0 8T al R recPeor Bl ighuaiE v
syndrone (SIRS), chronic wound, cancer,

atherosclerosis, peptic ulcers,  Crohn'disease,
ul cerative colihms or @gastric osal injury.

_pd
N N/X R
I
Br 1 R*
R N~ ~O
3
(V)

wherein X, Rl, R3, R4, R5 and R14 are as defined in formula (1),

with thiourea or formamide respectively;

and optionally after (a), (b) or (c) carrying out one or more of the following:

* converting the compound obtained to a further compound of the invention

» forming a pharmaceutically acceptable salt of the compound.

10. A pharmaceutical composition comprising a compound of formula (I) 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 of formula (I) 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 of formula (I) or a pharmaceutically-acceptable salt thereof as claimed in

any one of claims 1 to 8 for use in therapy.
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13. Use of a compound of formula (I) 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.

14. Use of a compound of formula (I) 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, theumatoid 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 of formula (I) 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 of formula (I) or a pharmaceutically acceptable salt thereof as

claimed in any one of claims 1 to 8.

17. A method according to Claim 15 or Claim 16, wherein the disease or condition is 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.



