WO 2005/ 026123 PCT/ SE2004/ 001335 1 NOVEL COVPOUNDS Fi el d of the Invention
s This invention relates to novel 2-pyridone derivatives, processes for
their preparation, pharmaceutical conpositions conprising them and their
use in t heyamgsnBaskground of the Invention to El ast asBET/AE280409835 bl y t he
nost destructive enzynmes in the body, having the ability to degrade
virtually all connective tissue conponénts. The uncontroll ed proteolytic
degradati on by el astases has been inplicated in a nunber of pathol ogical
conditions. Human neutrophil elastase (hNE), a nenber of the chynotrypsin
super f am 'N’OV]‘EL%‘??W@)WS“ eases is a 33-KDa enzyme stored in the
azurophilic granules of the neuttophils. In is neutrophils the concentration
of NE exceeded 5 mMand its total cellular amount has been estimated to be

up to 3 pq, .Upon activation, NE is rapidly released fromthe granules into
t he extra-éﬂgmmwm sone portion remaining bound to neutrophil

pl asma nenbrane (See Kawabat et al. 2002, Eur. J. Pharnmacol. 451, 1-10).
The main intracellul ar physiol ogical function of NE is degradation of

forei gn orfdvineertioh eclukes mpiveldpyidoae derbyitivedDpoessbésdphihkis prephtions t he main
target for extracellular elastase is elastin (Janoff and Scherer, 1968, J.
Exp. Med. Phemnaceutival qompositioneqmiprisingdasam, aad theifksa inederpy.ot her pr ot eases
(for exanple, proteinase 3) in that it has the ability to degrade al nost all

extracellular matrix and key plasna proteins (See Kawabat et al., 2002,
Eur. J. PimckBeod ofthdnvdntldd) . It degrades a wi de range of extracellul ar

matrix protelns such as elastin, Type 3 and type 4 2s coll agens, |amnin,
fibronectin, cytokines, etc. (Chbayashi;; H , 2002, Expert Opin. Investig.
Dr ugs, 1011 Elasesme possipty the mpshedgstuctve srannaser fhetbody.draving e bithi&r ogi cal
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 proteases is a 33-KDa enzyme stored in the azurophilic granules of the neu&oPhjES. In
15 mneutrophils the concentration of NE exceeded 5 mM and its total cellular amounfims been
estimated to be up to 3 pg. Upon activation, NE is rapidly released from the granules into
the extracellular space with some portion remaining bound to neutrophil plasma membrane
(See Kawabat et al. 2002, Eur. J. Pharmacol. 451, 1-10). The main intracellular
physiological function of NE is degradation of foreign brganic molecules phagocytosed by
20 neutrophils, whereas the main target for extracellular elastase is elastin (J anoff and
Scherer, 1968., J. Exp. Med. 128, 1137-1155). NE is unique, as compared to other proteases
(for example, proteinase 3) in that it has the ability to degrade almost all extracellular
matrix and key plasma proteins (See Kawabat et al., 2002, Eur. J, Pharmacol. 451, 1-10). It
degrades a wide range of extracellular matrix proteins such as elastin, Type 3 and type 4
25 collagens, laminin, ﬁbron'ectin, cytokines, etc. (Ohbayashi, H., 2002, Expert Opin.
Investig. Drugs, 11, 965-980). NE is 2 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).

30  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



2 serumal -antitrypsin (Laurell and Eri ksson, 1963, Scand. J. din. Invest.
15, 132-140). Subsequently it was determ ned that al-antitrypsin is the
nost inportant endogenous inhibitor of human NE. The i nbal ance between
human NE ewcdoesndeganous antiprotease is believed to CRUKYERMIBEIS human NE
I n pul monary tissues which is considered as a major 5 pathogenic factor in
chroni c obstructive pul nonary di sease %CCPD). The excessive human NE shows
a prom nent destructive profile and actively takes part in destroying the
normal pul nonary structures, followed bg the_ irreversibl e enl argenent of

the respi PEMBOy-antiypsin daurellaad Sakpropal 968y Sqapd.dnpliydavast: 1¥nkR2el408 an
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I ndi vidual s wth higher |levels of the NE-al protease 1nhibitor conplex in
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Reap, - r | PolTggiy sty TohEHediiPe BRI p B ey of D Svipire Rt SRkt o
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hansters can be inhibited by pre-treatment wth inhibitors of NE (Fujie et

al ., 1999, whishlinasseciswed with gncrepsesl lusg glastasg biedgn aad einphysema shenproteinahs way
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reported to _increase the expression of major respiratory mucin gene, MJCSAC
(Fi scher, significantinasgaieraied degdme imlyng functigngsjoppaged |t thepewith loyer leyels. 452) |
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126-130). The instillation of NE X o
and pulmonary haemorrhage caused by NE in hamsters can be inhibited by pre-treatment

with inhibitors of NE ( Fujie et al.,1999, Inflamm. Res. 48, 160-167).

20  Neutrophil-predominant airway inflammation and mucus obstruction of the airways are
major pathologic features of COPD, including cystic fibrosis and chronic bronchitis. NE
‘impairs mucin production, leading to mucué obstruction of the airways. NE is reported to
increase the expression of major respiratory mucin gene, MUCS5AC (Fischer, BM &
Voynow, 2002, Am. J. Respir. Cell Biol., 26, 447-452). Aerosol administration of NE to
25 guinea pigs produces extensive epithelial damage within 20 minutes of contact (Suzuki et
al., 1996, Am. J. Resp. Crit. Care Med., 153, 1405-1411). Furthermore NE reduces the
ciliary beat frequency of human respiratory epithelium in vitro (Smallman et at., 1984,
Thorax, 39, 663-667) which is consistent with the reduced mucociliary clearance that is
seen in COPD patients (Currie et al., 1984, Thorax, 42, 126-130). The instillation of NE
30 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



so into the airways | eads to mucus gl and hyperplasia in hansters (Lucey et
al., 1985, Am Resp. Crit. Care Med., 132, 362-366). Arole for NEis also
i nplicated in nmucus hypersecretion in asthma. In an allergen sensitised

gui nea piwoacesies1ast hma nodel an WO 2005/ 026123 PCT/ SEIUGF2@AAG3E 3

i nhibitor of NE prevented gobl et cell degranulation and nucus hypersecretion
(Nadel et al., 1999, Bur. Resp. J., 13, "190- 196). NE has been al so shown to
play a role in the pathogenesis of pulnonary fibrosis. 5 NE al_protenase

i nhibitor cq ex . is increased in serum of pati ent ul nonary

fibrosis, n@’ﬁ"%@ﬁ@éﬁ"ﬁt‘*&@ goblet el egranylaiongnd gapc ~°§°1i°E°fi faslel hati ent s
(Yamanouc 1 Resp. J. 11, 120 125) In a nmurine nodel of
human pul E%%fl???#“%? 3332819053 E) i nhi bitor reduced bl eonycin-i nduced

pul nonary fIbI‘OSIS (Taooka et aI , 1997, Am J. Resp. Crit. Care Med., 156,

260- 265) . t h t t 10
R c eyt ARSI SRR A R
Chest, s 12 ﬁﬁﬁx&ﬁsﬁlmﬁit@%ﬂﬁlhﬁw&mﬁs&aﬁw ﬁﬁbﬂ&ewﬁﬁﬁm%ﬂﬂrl n patients
who progressed to ARDS inplicating the inportance of NE In early ARDS
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regi on of n ogiated wi.th | un ncer deve nt (Tani guchi
et al. ﬁéﬁ%&&gé g“&e@mffﬂ‘@sﬁﬁ ?3\ awR &g hﬁnﬁf”ﬁmc aused by
endot o n niid ﬁé%fstaﬁﬁ@tb?éon%@inﬂiﬁhliceﬂimﬁﬁo‘iﬁﬁﬂ R8s Windmetedt al. b1 Ahekevel s of
NE (Kawabata, et al. . Crit. Care, 161,2013-2018). Acute
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nyristate acetate
region of the NE gene are associated with lung cancer development (Taniguchi et al., 2002,

Clin, Cancer Res., 8, 1115-1120.

Acute lung injury caused by endotoxin in experimental animals is associated with elevated
20 levels of NE ( Kawabata, et al., 1999, Am. J. Resp. Crit. Care, 161, 2013-2018). Acute
lung inflammation caused by intratracheal injection of lipopolysaccharide in mice has been
shown to elevate the NE activity in bronchoalveolar lavage fluid which is significantly
inhibited by a NE inhibitor (Fujie et al., 1999, Eur. I. Pharmacol., 374, 117-125; Yasui, et
al., 1995, Eur. Resp. J., 8, 1293-1299). NE also plays an important role in the neutrophil-
25 induced increase of pulmonary microvascular permeability observed in a model of acute
Jung injury caused by tumour necrosis factor &« (TINFe) and phorbol myristate acetate
{PMA) in isolated perfused rabbit lungs (Miyazaki et al., 1998, Am. J. Respir. Crit. Care
Med., 157, 89-94). ' |

30 A role for NE has also been suggested in monocrotoline-induced pulmonary vascular wall
thickening and cardiac hypertrophy (Molteni et al., 1989, Biochemical Pharmacol. 38,

2411-2419). Serine elastase inhibitor reverses the monocrotaline-induced pulmonary



(PMA) in isolated perfused rabbit lungs (Myazaki et al., 1998, Am J.
Respir. Crit. Care Med., 157, 89-94). so Arole for NE has al so been
suggested i n nonocrotoline-induced pul nonary vascular wall thickening and
cardi ac hywpeoéspiy (Mol teni et al., 1989, Bi ochem calpr@smomooli3s 38,
2411-2419). Serine el astase inhibitor reverses the nonocrotaline-induced

pul monary WD 2005/ 026123 PCT/ SE2004/ 004335 4 hypertensi on and renodel | i ng
inrat pulnmonary arteries (Cowan et at, 2000, Nature Medicine, 6, 698-702).
Recent studi es have shown that serine elastase, that is, NE or vascular
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i schem a-reperfusion lung. injury_(Kijshi t,. 1998, n. JThqrac, Surg.
65, 913- 9PMORAY ArsHESI gHinea pigs A %ﬁ%b%ﬁ@ﬂ‘ﬁe g%t, 1997,
10 Eurs Jgsfbygi ol ., 433, 563-570). Human NE levels in plasma are
significantly i'ncreased above. normal in inflanmmatory bowel diseases, for
exanple, Crohn's disease and ulcerative colitis (Adeyem et al., 1985, Cut,

26, 1306- {31 I It ] ] een . i ved in the
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The inportant endogenous inhibitor of humanh NE is al-antitrypsin. The

i mbal anc e atsyenesnal iy indlamgEtan Howeltdissasss.dasexample? Craful'y disease and ulderativei se to
an excess . e I N I 1] ction., The
pr ot ease/ c%%qung%{égggte&bng%cﬁég ’r%gylﬁjeag%gyéﬁh g@&g&%@?rhgaggggﬁée&aﬁs% ability of
al -ant i t r yyise invelivédiarthd patitugetesisnd elicnuatal dartritis (Adelenti ot dlyab3@s ci garette

snmoke, or_as a result_of _genetic inapiljty t roduce sufficient serum
| evel s. HB‘E‘HH“‘R@ 's6-@8@%%@%’%&%&8@“&?‘%@%% B8 Hcer bati on of a
number;; of o8R8 SNE niASitd (K ABMBIY%L al., 1995, Cellular Immunol. 165, 26-32).

Thus, human NE is known as one of the most destructive serine proteases and has been
implicated in a variety of inflammatory diseases. The important endogenous inhibitor of
human NE is o;-antitrypsin. The imbalance between human NE and antiprotease is

20  believed to give rise to an excess of human NE resulting in uncontrolled tissue destruction.
The protease/ antiprotease balance may be upset by a decreased availability of
oy-antitrypsin either through inactivation by oxidants such as cigarette smoke, or as a
result of genetic inability to produce sufficient serum levels. Human NE has been
implicated in the promotion or exacerbation of a number of diseaées such as pulmonary

25 emphysema, pulmonary fibrosis, adult respiratory distress syndrome (ARDS), ischemia
reperfusion injury, theumatoid arthritis and pulmonary hypertension.

. ' WO 02/053543 discloses pyridone derivatives having affinity for cannabinoid 2-type
receptor.

30



25 enmphysema, pul nonary fibrosis, adult respiratory distress syndrone
(ARDS), ischema reperfusion injury, rheumatoid arthritis and pul nonary
hypert ensi on. WO 02/ 053543 di scl oses pyridone derivatives having affinity

f or cannatyiopossh2@r2s ype receptor. 30 WD 2005/ 026123 PEUTHE208B49138M 335 5 The
present invention discloses novel 2-pyéidione derivatives that are

i nhibitors of human neutrophil el astase and honol ogous serine proteases
such as proteinase 3 and pancreatic elastase, and are thereby useful in
therapy. s Disclosure of the Invention The present invention provides a

conpound : o Gt ne 10

wher ei n: q%e P%%érﬂggg r?'%tgan é?%évfglf réger %ﬁ%@t&ﬂﬁgr dﬂ(u tﬁgalg Og*%ﬁn; R2

r epr esent sieytvphif klastasesaridi hogolapous sexinerproteasss dudtedsairorinased aml panergaticont ai ni ng
1 to 4 heteroatons independently selected fromO, S and N, said aromatic
ring bei nglaﬁﬁ%%WFy‘eww?ﬁ“l@t%@"ﬂ% 1 to 3 substituents sel ected

i ndependently from OH, halogen, ClL to 6 alkyl, 20 Cl1 to 6 al koxy, NRSSCOR50,
COOR51, 25 CCNI? 3Fi§l4 nd NRA7R48; said al kyl being optionally further
subst i tut ed®S , O3l koxy, CN or CO2R49; WD 2005/ 026123

PCT/ SE20041001335

The present invention provides a compound of formula (T)

0

R3 '[ Yo N—G?
|

1 : R’

R N7 0

(R%),

(0
10

wherein:

Y represents CRsor N;
15 R1 represents H or C1 to 6 alkyl;

2 . .. .
R represents pheny! or a five- or six-membered heteroaromatic ring containing 1 to 4

heteroatoms independently selected from O, S and N; said aromatic ring being optionally

substituted by 1 to 3 substituents selected independently from OH, halogen, C1 to 6 alkyl,

»  Clito6 alkoxy, NR>"COR’, COOR’., COR*?, CONRPR* and NR¥R™*; said alky]

being optionally further substituted by OH, C1 to 6 alkoxy, CN or COgR49;



6 R47 and R46 independently represent H C to 6 alkyl or C2 to 6 al kanoyl;
R represents Hor F, 5 Gl represents phenyl or a five- or six-nenbered

het eroaromatic ring containing 1 to 3 heteroatons independently sel ected
fromO, Swanmodzefdd represents H, hal ogen, C to 6 al kPCT/SE28)4/0813350 6

al koxy, NO2, NR14R15 d to 3 alkyl substituted by one or nore F atons or C
to 3 al koxy substituted by one or noreéF atoms; 10 R14 and R15

i ndependently represent Hor C to 3 alkyl; said alkyl being optionally
further Suy Estit éed by one or nore F atons; n represents an integer 1, 2 or
3 and wheR aﬁ@R ﬁﬁﬂﬁ@d&t@rreireseﬁﬂHhCR&)@ﬁlﬁ}dﬂ)r(&tﬁﬂﬂ@@@ﬁl i s independently;
R4 represents H or to 6 al said al kyl being optionally further
substituted by OHor d to 6 aI koxy; 20 or e and L are joined together such
t hat the &roup NRAL represents a 5 to 7 nenbered azacyclic ring optionally
i ncor por at® mepreseatsflipt ier het er oat om sel ected from 0, S and NR16 L
represents a bond, 0, S(Op, NR29 or d to 6 alkyl; said alkyl optionally
incorporating a 25 heteroatomselected fromO, S and NR16; and said al kyl

bei ng opti aII furth ubstituted by OH or ., &2 represents a
monocyé i 108 BB ot s Rmd ?%siéwemméwew ddpdoisss 7

i) phenyl H}Iﬂl%c){' eﬁde})tl?sezec%digo Y erg%é,heteroaronntl c ring containing

onetothree ErAATE ependently 'selfécted from0O, Sand N, 5iii) a
C3 to 6 saturated or partially unsaturated cycloalkyl, or iv) a C4 to 7
saturated qr partially unsaturated heterocyclic ring co?iaisnl ng one or two

het er oat ol represeptsilidatogzen, €4 te Gtalicyl fENE o 6SXy, NiX, R andl opd albylal | y

further ‘ -
substituted by one or more F atoms or C1 to 3 alkoxy substituted by one or more F atoms;

10
R14 and R mdependcntly represent H or C1 to 3 alkyl; said alkyl being optionally further

substltuted by one or more F atoms;

n represents an integer 1, 2 or 3 and when n represents 2 or 3, each R5 group is selected

15 independently;

R4 represents H or C1 to 6 alkyl; said alkyl being opticnally furthér substituted by OH or
C1 to 6 alkoxy; |

20 or R4 and L are joined together such that the group -NR4L represents a 5 to 7 membered

azacyclic ring optionally incorporating one further heteroatom selected from O, S and

NR'S

L represents a bond, O, S(O)p, N'R29 or C1 to 6 alkyl; said alkyl optionally incorporating a
25 heteroatom selected from O, S and NR'; and said aiky] being optionally further
substituted by OH or OMe;

2 .
G represents a monocyclic ring system selected from:



i ncorporating a carbonyl group; or 10 & represents a bicyclic ring system
in which each of the two rings is independently selected from i) phenyl,
ii) a5 or 6 nmenbered heteroaromatic ring containing one to three

het er oat o 20b0261edependent |y sel ected from 0, S and NPCI/SEQ040E35t 0 6
saturated or partially unsaturated cycloalkyl, or iv) a C4 to 7 saturated or
partially unsaturated heterocyclic ri nb containing one or two heteroatons

i ndependently selected fromO, S(Op and NR17 and optionally further

i ncorporating a carbonyl group; 20 and the two rings are either fused
together, or are bonded directly together or are separated by a |inker

group sel ect O q or CH2, said nonocyclic or bicyclic ring system
bei ng opt?)gngﬁny%ht%ﬁ% "substituted by one to three 25 substituents
i ndependen | ¥ Soebandnatsbréd lemraXspmaid, ring contiringbieyto thi€t héterobtomlsk oxy, hal ogen,

18R19 NO2, OS02R38, .CO2R20, =N 2 O NR21R22 C(S) NR23R24 SC(=NH) NH2,
NR31C( =NH) NH2, @W@ése%%g%w%ﬁo 3 al koxy substituted by one or
nore F;at gﬁ‘ﬁa@%@saﬂx&t&icﬁ%ﬁbﬂaﬂ%ﬁbﬁﬁﬂt@ﬂ?ﬁ Q#R39 NRS56R57 or by one or
more F atoms; 30 or WO 2005/026123 PCT/ SE2004/ 001335 8 when L does not

r epr esent 18nakdria 7 saprated orpeaislly apsabied haterogyclie sing corteiingameertwp ¢, s and
t independentIC% represent an integer 0, 1 or@;ﬂ g R1® and R19 i ndependently
represent H, Cheteroatgmsjipdppendeilydalected TamOsS(MpsARPR  apdyriRgally rthespnr

33R34; said 1 grou ei n ti.onal |y further substituted by hal ogen, CN, C
il to 4 al koo "%&ﬁﬁ%?%ﬁ’éyl Erotp; &r ,

10 G2 represents a bicyclic ring system in which each of the two rings is independently

selected from:

i) phenyl,
if) a5 or 6 membered heteroaromatic ring containing one to three heteroatoms
15 + independently selected from O, S and N,
iii) a C3 to 6 saturated or partially unsaturated cycloalkyl, or
iv) a Cé4 to 7 saturated or partially unsaturated heterocyclic ring containing one or two

heteroatoms independently selected from O, S(O), and NR17 and optionally further
incorporating a carbonyl group; |
20 ‘

and the two rings are either fused together, or are bonded directly together or are separated

by a linker group selected from O, S(O)q or CH,,

said monocyclic or bicyclic ring system being optionally further substituted by one to three

25 substituents independently selected from CN, OH, C1 to 6 alkyl, C1 to 6 alkoxy, halogen,

NR ¥R ™ NO,, 050,R%, COR?, C(=NH)NH,, CONR*'RZ, C(s)NRZR™,

SC(=NH)NH,, NR>'C(=NH)NH,, S(O)R%>, S0,NR*R%’, C1 10 3 alkoxy substituted by
one or more F atoms and C1 to 3 alkyl substitated by SOgR >, NR"CR" o by one or more

F atoms;

30 or



io R25 represents H Cl to 6 alkyl or C3 to 6 cycloal kyl; said al kyl group
being optionally further substituted by one or nore substituents sel ected

i ndependently from OH CN, CONR35R36 CO02R37, OCOR40, C3 to 6 cycloal kyl, a
C4 to 7 sstaresediaet erocyclic ring containing one or PETBENGBIEZat ons

i ndependently selected fromO, S(Op and NR43 and phenyl or a 5 or 6
menber ed hetemaromati c ring contai ning®one to three heteroatons is

i ndependently selected fromO, S and N, said aromatic ring being optionally
further substituted by one or nore substituents sel ected i ndependently from
hal ogen, CN, d to 4 alkyl, d to 4 alkoxy, OH CONR R45, CO2RI, S(O) sR55
and NH : 1132 represents H, 2to 6_al kyl or. C3 to 6 cycloal kyl; 20 R16
fR17 > R2 q!éig",es 'Z&PW%WRQZ!@’ }nwrﬁégsep@i: R337 R34, Oe R36e R37, Ras
er s 39, R40, R41, R42, R43, R44, R 45, R46, R 49, R50 R51 R52 R53 R 54
R 55 R 56 R57 R and R58 independently represent Hor Cl to 6 alkyl; 25
and phar megssath 6hirynca ol ap toddide isdebéiledtherepRbent WOIREHRB00RP&IR 3

PCT/ SE2004/ 001335 9 The conpounds of formula (1) nmay exist in enantioneric
and/or tautonmeric forns. It is to be understood that all enantiomners,

di astereo genpt e aut one L XL Uy es e re i dgad within
the scope r AT pHeR ey EBRLES Count Al Sim LB Binge. SO G "t o'
al kyl' referred 8® daerein denotes a straight or ranched. chai n_al kyl group
havi ng fr dhSPAE Rcaf PR b%??&%%l%ofm&%ﬁgwmy halpgen, @N: &bt hy!
ethyl, n-propyl, i-propyh,4n-butyl, i-butyl, t-butyl, pentyl and hexyl. The
terms "C tpéaécoayrayEO dR"@ to 4 alkyl" are to be interpreted anal ogously.
10 Exanples of "CO to 3 alkyl substituted by one or nore F atons” include
fluoronmethyl, difluoromethyl, trifluoronmethyl, 2,2,2-trifluoroethyl,
1,1-difluorgethyl, pentafluoroethyl and 3,3,3-trifluoropropyl. Unless

ot her wisse RNdepradeasd H, 01ao Gailkyl 0£03 ta6 Byctdakionsaid dliefl gidupteing opeismallpy denot es
an
further substituted by one or more substituents selected independently from OH, CN,

CQNR35R36, C02R37, OCOR4O, C3 to 6 cycloalkyl, a C4 to 7 saturated heterocyclic ring

containing one or two heteroatoms independently selected from O, S(O)p and NR43 and

phenyl or a 5 or 6 membered heteroaromatic ring containing one to three heteroatoms
15 independently selected from O, S and N; said aromatic ring being optionally further

substituted by one or more substituents selected independently from halogen, CN, C1 to 4

alkyl, C1 to 4 alkoxy, OH, CONR**R*’, cO,R™, 5(0)sR> and NHCOCH;;

R32 represents H, C1 to 6 alkyl or C3 to 6 cycloalky];

20

7
RIG, R17, RZO, RZI, R22, R23’ R24, R26, R27, R29, R31, R33, R34, R35, R36, R3 i RSS,

R39, R40, R41, R42, R43, R44, R45, R46, R49, RSO’ R51, RSZ, R53’ R54, RSS, R56, RS’T

and R58 independently represent H or C1 to 6 alkyl;

25 and pharmaceutically acceptable salts thereof.



i s oxygen substituent bonded to a straight or branched chain al kyl group
having from1l to 6 carbon atons. Exanples of such groups include nethoxy,

et hoxy, n-propoxy, i-propoxy, n-butoxy, i-butoxy and s-butoxy. The terns
" to 3 s&kmeytizéessd "Cl to 4 al koxy" are to be inter pEBsEMOEIAIGgous] y. zo
Exanples of "C to 3 al koxy substituted by one or nore F atons” include

fl uoronmet hoxy, trifluoronethoxy, 2,2,?—trif|uoroethoxy and
3,3,3-trifluoropropoxy. Unless otherwi se indicated, the term"C2 to 6

al | canoyl " referred to _herein denotes a straight  or branched chain al kyl

group havi Tt coPpRundsab fosmulg (DRaEXTHEN eRRBRRHOANG/RE tasayne feem diyio a

car bonyl Qfe%ﬁerst%ﬁ&ﬂm BiPerdntiSMER, cﬂ&s@éf érg'%ééﬁﬁteﬁcﬁﬁ%ﬁe siin@ and

pi val oyl . Unl ess ot herw se | ndi cat ed, e term "hal ogen re erred to herein
denot es fItl]mwfrmmcmldbd)wnhle,thmmﬂﬁhenﬁemm ne. 30 Exanples of a five or
si x menbered heteroaromatic ring containing 1 to 4 heteroatons

i ndependently selected fromO0, S and N include furan, thiophene, pyrrole,

oxazol &, WheR@pwia Alidated] BERRAICIA4 83yl hefeired tcﬂh@éiﬁdbﬁi&l @straight or
1, 3, 4- oxadi azol e I soxeizol e, imdazol e, pyrazole, thiazole, triazole,

t hi adi azol| a4 ¢ quﬁaarnsémnbyr%ﬁrbmhﬂamr dixamplss of such gPes of a
five or Mpﬁ a at ons

i ndependen%i? se egfgg????}%%q@ﬂﬁé[%ﬁ?ngﬁﬁg t?ﬁt?gﬁ%t%%ngp ngﬂﬁpyrrol e,
oxazol e, J‘Iﬁmfﬂﬂadra&wﬁl and "C1 30 4 akyH diratodiedntemprétedbambagonsly. i dazol e,
pyrazol e, thiazole, triazole, thiadiazole, pyridine, pyrimdine and
pyrazine. Unless otherwise indicated, the term"C3 to 6 saturated or

parti ald y Exagmpldsiofit'€l tcy slkgicdubsstitited bRbey draflork & divifieiificlody iceemeéthd, to 6

menbered ngn-aromatjc, carboc cI ic ring opti onaII to |ncor rating one or
mor e doubl GHHERREEYERHTHErEeYl - BaerEYpE oy gy Earluoroe iy

cycl opent epytls, 3 £ &F@wﬂ land cycl ohexenyl . The term f| ve- si x- nenber ed
saturated or pa#ﬁa Jnsaturat ed cycloalkyl ring" is to be i nterpreted

anal ogously. Unl ess ot hervvr se indicated, the term"C4 to 7 saturated or
partially Iﬁlrﬂgs%to t%éimdlcated the term "C1 to 6 alkoxy " referred to herein denotes an -

15 oxygen substituent bonded to a straight or branched chain alkyl group having from 1 to 6
carbon atoms. Examples of such groups include methoxy, ethoxy, n-propoxy, i-propoxy,
n-butoxy, i-butoxy and s-butoxy. The terms "Clto3 alkoxy" and "C1 to 4 alkoxy" are to
be interpreted analogously.

20  Examples of “C1to3 alkoxy substituted by one or more F atoms mclude fluoromethoxy,

trifluoromethoxy, 2,2 Z-mﬂuoroethoxy and 3,3,3- tnﬂuoropropoxy

“Unless otherwise indicated, the term "C2 to 6 alkanoyl" referred to herein denotes a
straight or branched chain alkyl group having from 1 to 5 carbon atoms bonded to the
25 molecule via a carbonyl group. Examples of such groups include acetyl, propionyl and

pivaloyl.

Unless otherwise indicated, the term "halogen" referred to hefein denotes fluorine,
chlorine, bromine and iodine.

30
Examples of a five or six membered heteroaromatic ring containing 1 to 4 heteroatoms

independently selected from O, S and N include furan, thiophene, pyrrole, oxazole,



15 heterocyclic ring containing one or two heteroatons independently
selected fromO0O, S(Op and NR 17 and optionally further incorporating a
carbonyl group" referred to herein denotes a 4 to 7 nmenbered non-aronatic
het er ocyclioc2004/a2g120pt i onal |y i ncor porati ng one or nor ePCHSEMN@IIS8hds and
optionally incorporating a carbonyl group. Exanples include

t et rahydr of uran, thiol ane 1,1-dioxide,lQetrahydropyran, 4- 0x0- 4H pyr an,
pyrrolidine, 20 pyrroline, imdazolidine, dihydro-oxazole, dihydropyrazole,
1, 3-di oxol_ane, piperidine, piperazine, norpholine, perhydroazepine,

pyr r ol i dode:-hAEpdiAzpies 1 4 drexadppeleiggxazole, impidazle, pysazelenthinsblectiagale.ur at ed or

partially : lpé :&z ' | R tom sel ected
fromO, Sﬂ%ﬁ%ﬁﬁ%@&ﬁ@g@,&gﬁg‘g&lﬁﬁ rp#g'?g%&gﬂéa(ﬁ%grﬁggglp%%%ﬂ%g{np es of a "5 to
7 menber edneatemydictecoaromaticniig contaiiding 1 chiigpernatbing gndependently debected fmiver oat om
sel ected fygom S and .NR16". i nclude pyrrolidjpe, piperidine, norpholine,
i onor phd SRR e p BRE dhigpient EYHEleqereriP |- o BRiRo byl f oy | - e o
al kyl  qpt iiQRaldle iti¥6sd18 PyRlzbRYthizhB! BRAN, Ah B 0¥ p9R4IRE JyFigfRifs and and NR16"
enbraces a straight or branched chain arrangenment "of 1 t0 6 WO 2005/026123
PCT/ SE200#y3@m835 11 carbon atons in which any two carbon atons are
optionally separated by O, S or NR 16 The definition thus includes, for
exanpl e, met hyl ene, ethylene, propylene, hexanethylene, ethylethylene,

- CH2CH2O- UriZess otheAs3HAGCalR -th-frmm “COWNPChitGrated b partitP GidaiNRit &t cyclalkyinpl es of
bicyclic ring tens_in which the two rings are either fused together, or
are bondé%fgﬁ?$'t>éi‘f"¥e§n @?@?ﬁﬁérto&m%@r@é“ﬁérag?%ﬂlw CV‘SWI&P& "@PB’EPE‘ sel ect ed
from Oy Sifdoppordtingldde of ﬁ%féﬂ&bﬁ'ﬂ%ﬂ&ﬂﬂkm%@ﬂ BEMEObRropyR)yaidpiny1phenyl
phenoxyphenyl’, phenyl cycl opropyl,- naphthyl, indanyl, quinolyl,

t et r ahydr gtelppeatepyl, cysdeheaylangdroyelohaxaad] Tae teqm 6fived of yx;m@mdé@mraﬁgd or
benzof ur anyl.. ot hi ' 0, benzin benzt hi azol yl ,
purinyl, %3%2%%%{{&&%&}%%9?& 1%%%?&93%5%?%%@@##13( qui noxal yI ,
chromanyl , isocromanyl, 3H indolyl, 1Hindazolyl, quinuclidyl,

173" DoneodiikesPyvise iradhe Eon AR inrieiel GERuBEby PS5 Ui nyar o- 1, 4-

15~ heterocyclic ring containing one or two heteroatoms independently selected from O, S(0),

and NR17 and optionally further incorporating a carbonyl group” referred to herein denotes

a 4 to 7 membered non-aromatic heterocyclic ring optionally incorporating one or more
* double bonds and optionally incorporating a carbonyl group. Examples include
tetrahydrofuran, thiolane 1,1-dioxide, tetrahydropyran, 4-oxo-4H-pyran, pyrrolidine,
20  pyrroline, imidazolidine, dihydro-oxazole, dihydropyrazole, 1,3-dioxolane, piperidine,
piperazine, morpholine, perhydroazepine, pyrrolidone and piperidone. The term “five- or

six-membered saturated or partially unsaturated heterocyclic ring containing one

heteroatom selected from O, S and NRB” is to be interpreted analogously.

25  Examples of a “5 to 7 membered azacyclic ring optionally incorporating one further
heteroatom selected from O, S and NRlﬁ” include pyrrolidine, piperidine, morpholine,

thiomorpholine and piperazine.

In the definition of L, “C1 to 6 alkyl; said é.lkyl optionally incorporating a heteroatom

30  selected from O, S and NR16” embraces a straight or branched chain arrangement of 1 to 6



benzodi oxi nyl, 1, 3- benzodi oxi nyl , and 3, 4-di hydro-isochronenyl. 15 In one
enbodinent, Y in fornmula (I) represents CR3. |In another enbodi nent, Y
represents N. In one enbodinment, RL in forrmula (I) represents C to 6

al kyl . | nvapmosrexs1snbodi mrent, R 20 represents CH3. | nPORBEWMIOEIfent, R2 in
formula (1) represents optionally substjituted phenyl. In another

enbodi nent, R2 in formula (1) represeml% an optionally substituted five- or
si x-menbered heteroaromatic ring containing | to 4 heteroatons sel ected

i ndependently fromO, S and N. 25 In another enbodinment, R2 in formula (1)

r epr esent adbon afotrsemavhich any bwod carbdreatods em-optonalysepargedby ©dS oeNBr aar onmati ¢
ring containing 1 to 3 heteroatons sel ected i ndependently from 0, S and N

I n anot herThe nggdﬁmaﬁw irRudes foaxample, methyleas ethylane sprapylenst hexaniethylene,
substituted five-nenbered heteroaromatic ri ng cont ai ni ng_iZ or 3 heteroatons

sel ect ed icHrdsyerenent¢E 200 o626 H26HRTC , 66H2CEL4md rom 0, S and N

I n anot her enbodimggt, R2 in formula (1) represents optionally substituted
furan, pyr-CH26ENByr+.ni di ne, pyrrole, thiophene, thiazolo, isoxazole,

oxadi azol e or thiadiazole. In another enbodinment, R2 in fornula (1)
represénts optionally substituted isoxazole. s In one enbodinent, R3 in

formul a (Iﬁxal;n?%%/ﬁf;ﬁf}% -c'ﬁntghg?tgﬁg%%ggaﬂhms axﬁljaﬁé ?iﬂie?ﬂggh ?of%hﬂer bPRkesents

phenyl or "py ano I ment , or mu répresents

phenyl . 1%oh&bd%t%%tﬁgﬁég&%1%?tme $8parhidd b9'a MHkék grdup seRBieB R O, §@)06CH, O 10 6

al kyl, CN or C al kyl substituted by one or nore F atons! |n another
enbodi nmentinchiRle vighehgll thidnglphbayl, pyeiobashishy, fhenoGiphenyIpHehylcicloprogyll N one

enbodi ment, n represents ihe i nteger, 1, I n another, enmbodiment, 01 in formula

(1) repr edepiBylpReEY. quimelyl dpiahydraguinelyh bspeefpranyl, indolyl, isoindolyl,
10  indolinyl, benzofuranyl, benzothienyl, indazolyl, benzimidazolyl, benzthiazolyl, purinyl,

isoquinolyl, chromaﬁyl, indenyl, quinazolyl, quinoxalyl, chromanyl, isocromanyl, 3H-
indolyl, 1H-indazolyl, quinuclidyl, tetrahydronaphthyl, dihydrobenzofuranyl, morpholine- -
4-ylpheny}, 1,3-benzodioxolyl, 1,1-dioxido-2,3-dihydro—1—benz6thieny1, 2,3-dihydro-1,4- -
benzodioxinyl, 1,3-benzodioxinyl, and 3,4-dihydro-isochromenyl.

15
In one embodiment, Y in formula (I) represents CRS. In another embodiment, Y represents

N.

In one embodiment, R1 in formula (I) represents C1 to 6 alkyl. In another embodiment, R1

20  represents CHz.

In one embodiment, R2 in formula (I) represents optionally substituted phenyl. In another

embodiment, R2 in formula (I) represents an optionally substituted five- or six-membered
heteroaromatic ring containing 1 to 4 heteroatoms selected independently from O, S and N.
25 In another embodiment, R2 in formula (I) represents an optionally substituted five- or six-
membered heteroaromatic ring containing 1 to 3 hcteroatﬁms selected independently from
O, S and N. In another embodiment, R2 in formula (I} represents an optionally substituted

five-membered heteroaromatic ring containing 2 or 3 heteroatoms selected independently



represents the integer 1. 20 In one enbodinent, R4 represents IL In one
enbodi nent, L represents C to 6 alkyl. In another enbodinent, L represents
-CHZ-. In another enbodinment, L represents NR 29 and R29 represents H 2s In
one enbodywgeniso26dsr epresents an optional ly substitut edTvRER@SHEISISC i ng
system selected from i) phenyl, WO 2005/026123 PCT/ SE2004/001335 13 ii) a
5 or 6 menbered heteroaromatic ring codtaining one to three heteroatons

i ndependently selected fromO, Sand N, iii) a C3 to 6 saturated or
partially unsaturated cycloal kyl, or i,v) a C4 to 7 saturated or partially
unsat ur at fom®tSLinday dhiafiothértgnbodinient, B g fermmla() fep@sdntd\@tiondBt ons

i ndependently selected fromO0, S(Op and NRL7 and optionally further

i ncor por astbstitutedderabopyyidingr pyrjmiding, pynwoiel thiophehe diiazhs, iscaidle, epadimelt S
optionally substituted phenyl. In another _enbodinent, G represents phenyl
subst i t ut exthisdiagsieJr2gothey egyhorimaent, 8 Anfprgrler(l) represeups Ripoallyiubstisitad 4t | east
one of R18 and R19 represents S(OtR32 or SO2NR33R34) or d to 3 al kyl -
substitut@ﬂx%?kSOZRSQ. I n anot her enbodi nent, & represents phenyl
substi%ut ed by S(O5R25 and R25 represents Cl to 6 alkyl or C3 to 6

cycloal kyl and s represents the integer 2. 15 In another enbodi nent, &
represent&&;@egﬂ;ow&’lg? ift §reduld Wieprefinfie! i C ring systemin which each of
the two rings is independently selected from i) phenyl, ii) a5 or 6
menbered heteroaromatic ring containing one to three heteroatons 20

i ndependently selected fromO, S and N, iii) a C3 to 6 saturated or

parti al | yInomeambodinguait, & dh daiduid (T) represen)s ghed or pyiiddahnanathed or partial ly
unsat ur at ed heterocgcl ic ring containing one or two heteroatons

i ndependeanbydiderteGl arfotmholan(D) rephésedtp pherg1.NR17 and optional I'y further

10

Tn one embodimient, R in formula (T) represents halogen, C1 to 6 alkyl, CN or C1 to 3
alkyi substituted by one or more F atoms. In another embodiment, R5 in formula (T)

répresents Cl, CHs, CN or CFs.
15 In one embodiment, n represents the integer 1.

In another embodiment, C‘r1 in formula (T) represents phenyl, R5 represents CF3 and n

represents the integer 1. '
. 4
20  Inone embodiment, R " represents IL

In one embodiment, L represents C1 to 6 alkyl. In another embodiment, L represents

—CHj3~-. In another embodiment, L represents NR29 and R29 represents H.

: 2 . . .
25 In one embodiment, G represents an optionally substituted monocyclic ring system

selected from:

i) phenyl,



i ncorporating a carbonyl group; 25 and the two rings are either fused
together, or are bonded directly together or are separated by a |inker
group selected fromO, S(Oq or CH2. WO 2005/026123 PCT/ SE2004/ 001335 14 In
one enbodwimendés2di2sn fornmula (1) represents CR3 and RPOTAFeMEMIES H R1
represents O to 6 alkyl; R2 represenf{s an optionally substituted five- or
si x-nmenbered heteroaromatic ring containing 1 to 3 heteroatons sel ected

i ndependently fromO, S and N, d represents phenyl; R5 represents hal ogen,
Cl to 6 aI,_l§yI, CN or Cl to 3 alkyl substituted 5 by one or nore F atons; R4
r epr esent ) Ha S(or pangrehered heterparpryatis gnagpptamingjoreiotirse BleRe@™MSn  opti onal | y

substi t ut ed mﬂ%%&-}ak&]j&f&teﬁ%gm%@m ed from i) phenyl, ii) a5 or 6
tl

menber ed het er oaroma ring containing one to three heteroatons 10
i ndependeinif) g (Sab 6ctimdhtéd anpabtjallP upgatirated ¢ycldalkyl,@8 to 6 saturated or

et o o) BRI R B A R s Sl R

ndpendentl gekesied bl S TR RelINAIEL

i ncorporating a car n “one énbodi nen

represents CR3;aBdoRdi Pg%ﬁ,gg t3odgp R represents O to 6 alkyl; R2
represents an opti onar1 y substituted five-nenbered heteroaromatic ring

containing 1 to 3 heteroatons sel ected i ndependently from0O, S and N, d
represents phenyl; R5 represents halogen, .CI. to 6 alkyl, CNor C to 3

al kyl subd® paaghes gmbgdigieat, & %eﬁF@P@%ﬂﬁﬁ%Qs“Mcq@}?Pﬂséﬂ@mﬂ L represents
C to 6 alkyl; and @ represents phenyl substi4fguted by OSO02Rg8,7 S( O SR25,
S02NR26R2 Pmbiiine Rl G (represestsiphanyl sehstiutedhy GFOIR'S, SENR R1SOMRr Bsent s
S(OtR32 or .Q02NR33R34) or Cl to 3 alk substi tut ed,by S02 ,Ln one

enbodi menlegRlﬁr\\I(vﬂmraﬂuhtae:(st ;,nmmlg i ﬁﬁﬁsmmsceatn%% oF sgengglﬁ;“) &1
represents 25 nethyl; R2 repre%snts an optionally substituted five-nenbered
het er oar omAtth G alityMubstituted by SOoR ™. In another embodiment, G~ represents phenyl

substituted by S(O)R > and R represents C1 to 6 alkyl or C3 to 6 cycloalkyl and s

represents the integer 2.

1)

15 In another embodiment, G2 represents an optionally substituted bicyclic ring system in

which each of the two rings is independently selected from:

i} phenyl,
i) a5 or 6 membered heteroaromatic ring containing one to three heteroatoms
20 indepéndently selected from O,SandN,
jii) aC3 to 6 saturated or partially unsaturated cycloalkyl, or
iv) a C4 to 7 saturated or partially unsaturated heterocyclic ring containing one or two

heteroatoms independently selected from O, S(O), and NR17 and optionally further
incorporating a carbonyl group;

and the two rings are either fused together, or are bonded directly together or are separated
by a linker group selected from O, S(0), or CH,. |



containing 2 or 3 heteroatons sel ected independently from0O, S and N, Gd
represents phenyl; RS represents O, CH3, CN or CF3; R4 represents H L
represents C to 6 al kyl; WO 2005/026123 PCT/ SE2004/ 001335 15 and &
repr esentwopbesmgézsubst i t ut ed by OS02R38, S(O) sR25, SEFXNRERRAPIIINRISR19
(wherein at | east one of R18 and R19 reqoresents S(OtR32 or SO2NR33R34) or
A to 3 alkyl substituted by SO2R39 54 n one enbodinent, Y in formula 3 3 1
(n represents CR and R represents H R represents nethyl; R2 represents an
optionally substituted isoxazole ring; Gl Lepresgents phenyl R5 represents
d, CH3, DNomrenbiedimerd, Y eyformda(l rdgrestnts ER° ené R segfbsehm}BIhlrkprbscn'and &
represents phenyl Rébstltut ed by OSO02R38, S(O sR25, SO2NR26R27 NR18R19

f;

(wherein eltob f}@preienBJaﬁogﬁéhaﬁ QuBsHRRRSRRL 6r $% DedoBRedor SC2NR33R34) or
a to 3 alkyl su stituted y SO02R39 In one enbodinment, Y in fornmula (1)

r epr esent hetéidaroatasic Rig capaiametts 3HeteRatoneyeeksed indepamichlyy frolRD,Semd@gent s an
optionallysubstituted fiqe-nmenbered heteroaromatic ring containing 2 or 3
het er oat ol repésents pherivhidt epresants haldgen, €0t 6SulkyidCNor Gl to 8plkyt subsstuied phenyl ;
RS represents C, CH3, CN gqr CF3; R4 represents H L repregents Cl to 6

al kyl ; s abgoformae Faturhs Roreprydents B 1 seprebentt OF 1o AkpRDE] @nekpkédénts &pr esent s
Cl to 6 alkyl or C3 to 6 cycloalkyl and s represents the integer 2. In one
enbodi menvptiorallysubstiteteidangnioyyalie ping spsters sedR3echfmemR3 represents H, Rl
represents 20 methyl; R2 represents an optionally substituted isoxazole
ring; GL represents phenyl; R5 represents G, CH3, CN or CF3; R4 represents
H, L repr@sepiedyl] to 3 alkyl; and G represents phenyl substituted by

S(O sR25 and R25 represents Cl to 6 alkyl or C3 tg 6 _ cycloalkyl and s
represent ¥) tﬁéqﬁf@ﬁ’é’Feﬂ em%mmmeweﬁmme%omae In one

enbodigent, Y jsge egaéﬂﬂh@elgé&dfr@ﬁr@mqqcmor N, Rl represents Hor Cl to 6
al kyl ; R2 represents phenyl or a'five- or six-nmenbered heteroaromatic ring

cont ai ni nii)12 €3 to 6 saturated or partially unsaturated cycloalkyl, or _
iv) aC4 to 7 saturated or partially unsaturated heterocyclic ring containing one or two

heteroatoms independently selected from O, S(O)p, and NR17 and optionally further
incorporatin.g a carbonyl group.'
15
In one embodiment, Y in formula (I) Tepresents CR3 and R3 represents H; Rl reprcsents
C1 to 6 alkyl; R2 represents an-optionally substituted five-membered heteroaromatic rieg
containing 1 to 3 hcteroatems selected indepeﬁdently from O, Sand N ; G1 represents
phenyl; R5 represenﬁ halogen, C1 to 6 alkyl, CN or C1 to 3 alkyl substituted by one or
20  more F atoms; R4 represents H; L represents C1 to 6 alkyl; and G2 represents phenyl

substituted by OSO,R® S(O)SR 5 50,NR?°R%7 NR'®R'® (wherein at least one of R™®

and R represcnts S(O)tR or SOZNR33R34) or C1 to 3 alkyl substituted by 502R

In one embodiment, Y in formula (I) represents CR3 and R3 represents H; r! represents
25 methyl; R2 represents an optionally substituted five-membered heteroaromatic ring

containing 2 or 3 heteroatoms selected independently from O, S and N; G1 represents

phenyl; RS represents Cl, CHa, CN or CFa3; R4 represents H; L represents C1 to 6 alkyl,



4 heteroatons independently selected fromO, S and N, said aromatic ring
being optionally substituted by 1 to 3 substituents sel ected i ndependently
fromOH, halogen, d to 6 alkyl, s Cl to 6 al koxy, NCOR50, COOR51, COR52,
CONRS 3RS Awandodzéi8R48; sai d al kyl being optionally furdismosensss t uted by
OH, CN or CO2R49; R47 and R48 independently represent H d to 6 alkyl or
C2 to 6 al kanoyl; R3 represents H or HS g represents phenyl or a five- or
si x-menbered heteroaromatic ring containing 1 to 3 heteroatons independently
selected fromO, S and N, RS represents3F<, hal agen, d sl 6 %kyd, CN, d
to 6 al komyd GReprestfs PRy REbsttet by DSDRY T, SHONR'T SORR DR QDR OR NoOr e F
atons or d to 3 al koxy su stitLi%ed by one o, noreF I;)o ; R14 and R15
CENIg R

I ndepende(yheteih @Pledst ©hé of R OTan@R eepzesaﬁtkstom'{iidis bpg1epsi onal Iy
further substituted by one or nore F atons; n represents an integer 1, 2 or

3 and whe & 3, each R5 group is selected independently; R4
repr esent glkg%lﬁ&{éﬁétegggoéll{kyl ; said al kyl being optionally further
substituted by OHor Cl is to 6 alkoxy; or R4 and L are joined together such
that the group -NR4L represents a 5 to 7 nber,ed azacycli,c ring optionally
i ncor per ali ¢i@g edit@dfnert, e in forheln (B rappessmtt ORI add eeprékentsﬂ;a‘}deﬁﬁbﬁts L
represents a bond, O, NR 29 or O to 6 alkyl; said alkyl optionally

i ncor por a&deﬂgl;@zhef:@mestﬁmpﬁsﬂxmka%ﬁmtﬁms&u§emg; SRS resatélpiaivd )l kyl  bei ng
optionally urther substituted by OH or OWe; & represents a nonocyclic

ring syst @}%%t?@i,ﬁﬂ,er%ORﬂcﬁ&@M?;irrc SRR 109 Al dq§” 6 menber ed

heteroaromatic ring containi my oné to three heteroatons 1 nhdependently
selected fr I I 38 ab 6927 18], t nsat ur at ed
cycl oal kyFﬁ,P?egzrnﬁls Q%ngp%k%%!el’lbﬁétﬁs UurZ ég"(@?sﬁpdﬁ(?éﬁ%yﬁung{ S#atdé‘é'e#& %r ocyclic
ring containin &8 or. 1o 25 he 0. mw en?y el.ected.frqom O,
S(Op and?eﬁﬁofgogﬁd ik or{ﬁﬁ’rf’%?mﬁﬁ{)}ig of; oﬁati‘ﬁ léoéél@gﬁ%smb"e up; or
WO 2005/ 026123 HCT/ SE2004/ 001335 17 & represents a bicyclic ring systemin
whi ch BachY8P2Rnhe two ri ngs i s independently selected from i) phenyl,

In one embodiment, Y in fonﬁula (I) represents CR3 and R3 represents H; R1 represents

methyl; R2 represents an optionally substituted five-membered heteroaromatic ring

containing 2 or 3 heteroatoms selected independently from O, S and N; G1 represents
15 phenyl; R5 represents Cl, CH3, CN or CF3; R4 represents H; L represents C1 to 6 alkyl;

- and G2 represents phenyl substituted by S(O)ER25 and st represents Cl1 to 6 alkyl or C3

to 6 cycloalkyl and s represents the integer 2.

In one embodiment, Y in formula (I) represents CR3 and R3 represents H; R1 represents
20 methyl; R2 represents an optionally substituted isoxazole ring; G" represents phenyl; R5
represents CI, CH3, CN or CF3; R4 represents H; L represents C1 to 3 alkyl; and G2

represents phenj'l substituted by S(O)SR25 and st represents C1 to 6 alkyl or C3 to 6

cycloatkyl and s represents the integer 2.



ii) a5 or 6 menbered heteroaromatic ring containing one to three
heteroatons 5 independently selected fromO, Sand N, iii) a C3to 6
saturated or partially unsaturated cycloalkyl, or iv) a C4 to 7 saturated or
parti al | ywmometrazs2ted het erocyclic ring containi ng oneP@HSE2/001H8% er oat ons

i ndependently selected fromO, S(Op ai‘nqd NR 17 and optionally further

i ncorporating a carbonyl group; 10 and*the two rings are either fused
together, or are bonded directly together or are separated by a |inker
group selected fromO0, S(Oq or CH2; said mgonocyglic or bicyclic ring system
bei ng opt looee dngboﬁxmetm,eY 1m£dnmulat(1)trqntesbytsﬁfeotli threpreentsH ot Ukt 6

i ndependently gselected fromCN, OH C to 6 alkyl, O to 6 al koxy, hal ogen,
NR1SR19, MWEBI; Bts pRBRARAPa five(or Mx)hbiRberéd lﬁatéﬁl?%ﬁaﬂc rif} SnNRARERD 4o

SC(=NH) NH2, NR31C(=NH) NH2, S(O) 5R25 is SO02NR26R27, C to 3 al koxy

substi t ut édlet@yoatnm 1ndepemlfmtlli seltedframd, Gl anti dN; 3mdlakqthat1csmg§$m'guw9@haﬂy 802 R39

o) so”r opr Sty B Thenfton Rieder iREEERYy fSR BT dilock ‘f‘ﬁ%&é‘ﬁ 0.1 or
2; Rils, Q%(tg%t gg%@a éfh%% ﬁp@éﬁéht Bptg & V(I¥4 ﬂ% to 6

alkanoyl sal al Kyl group elng op further

substltut ed.b 40r 5 represents
H d to &P 5?%9}(%{5&’ bf%mg’dg}'é}g’a Vil Caéé MPéiPﬁn%f HEPSSt onal |y
nor essubsti tuents gel ected i ndependent ly from

Lurt N f:réjit@' %Feﬁ%%@;neﬁ%w Rcﬁeweetséw%aﬁ krypresejltscﬂbegﬂ or 7 fiyey :JI‘ at eg
from 8”% E5ip el s RO G oplalfag f%@m@w‘a@mﬁﬁv@pﬁ leBic i ng
cont ai ni NG ﬁj'sa?ogl&dth ﬁﬁf ﬁgesgﬁ%ﬁm%&réﬁsgi deﬂt EX té?%%ﬁ%f%ﬁ romO0, S and

N, said aro icrin F substi Bne or rmre
bstit 4 | f kyl , t
PRI e ﬁco%@é?x&&‘s“ygﬁﬁﬁ%@%ﬁ’&j ér%?gre&a 5P obk pokgbubuftutd °
oy el ont kylby o mers qxamsc%wap@?fxné@&kﬁé%%émﬁm&@mwtsq?ésc%%i Ras
AT O it i e B, R R 5

1,2 or 3 and when n represents 2 or 3, each R group is selected independently; R4

represents H or C1 to 6 alkyl; said alkyl being optionally further substituted by OH or C1
15 to 6 alkoxy; or R4 and L are joined together such that the group -—NR4L represents a 5 to 7
membered azacyclic ring ofationally incofporating one further heteroatom selected from O,

S and NRlG; L represents a bond, O, NR29 or C1 to 6 alkyl; said alkyl optionally
incorporating a heteroatom selected from O, S and NR16; and said alkyl being optionally

further substituted by OH or OMe; G2 represents a monocyclic ring system selected from:

20 i) phenyl or phenoxy,
if) a5 or 6 membered heteroaromatic ring containing one to three heteroatoms
independently selected from O, S and N,
iit) a C3 to 6 saturated or partially unsaturated cycloalkyl, or
iv) aC4 to 7 saturated or partially unsaturated heterocyclic ring containing one or two

25 heteroatoms independently selected from O, S(O), and NR17 and optionally further

incorporating a carbonyl group; or



al kyl. 5 I'n another aspect, the invention specifically provides any conpound
as described in the Exanples herein, or the free base thereof or a
pharmaceutically acceptable salt thereof. Particular conpounds include:

6- met hyl - W 2eeoret2By| sul f onyl ) benzyl ] - 2- oxo- 5- phenyl - | BCI3SE20¢{0p138Hr onet hyl ) p
henyl ]-1, 2- io dihydropyridi ne-3-carboxam de;

5-[ 4- (hydr oxynet hyl ) phenyl ] - 6- net hyl - l\i-7[ 4- (et hyl sul fonyl ) benzyl ] - 2-oxo0-1-[3
- (trifluoronethyl)phenyl]-1, 2-di hydropyri di ne-3-carboxani de;

5-furan-3-yl - 6-net hyl - 2-oxo-1-(3-trifluoronethyl phenyl)-1, 2-di hydro-pyri di ne
- 3- car bo&ylrepresantisd bicyekt Hagestehf imnwhiclbehk pf theitele ringssis independently

6' - met hoxy- 2- met hyl - N-[ 4- (et hyl sul f onyl ) benzyl ] - 6- oxo-1-[3-(trifl uoronet hyl
) phenyl ] - seleageddirdmpdr o- 3, 3' - bi pyri di ne- 5- car boxani de;

5-(2- et h@xy ri{n' di n-5-yl)-6-net hyl - N-[ 4- (net hyl sul fonyl ) benzyl ]-2-o0xo0-1-[3
- (trifluoro etﬂﬁyl ) phenyl ] -1, 2-di hydr opyri di ne- 3- car boxam de;

5-[ 4- (acetiyl aﬂioﬁemhxbaseﬂlheﬁwmﬂnﬂcfh%[cénmg‘odewtlir&rhdte)rbaﬂmyI ]-2-0x0-1-[3
20 (trifluorongethyl aé)ulslglngl 4% 2- dé?ﬁ' ropyri di ne- 3- car boxam de;

6- met hyl - 2- oxolndeRep SFigFteg rom Q.S &8 Ny i £ | uor onet hyl phenyl ) - 1, 2- di hydr o- py
ridine-3-:6a [ | arei = | am de; ‘
5-furan- 2319| 5?%%?1%@%&%;% 1- (%@%ﬁﬁﬁ%%%#et gl%%henyl )-1, 2-di hydr o- pyri di ne
- 3- car boiw| & €44eV daturapedion partisly fusatpratéshreisroepelicdng @entaining one or two

6- met hyl - 2- oxo- 5-t hi ophen-3-yl -1- ](jg trifluoronethyl ppenyl)-1, 2-di hydro-pyrid
- 3- car boxyPeoHeTaTMErRIdARelrfod Apm GeHE)p e WE,  and optionally futher

6- met hyl - 2- oxo- 5-t hi gphen-2-yl - 1-(3-trifl uoronethyl phenyl)-1, 2-di hydro-pyrid
i ne- 3- car boxyf PR ﬁgﬁé‘?‘ﬁ%ﬁ@é’éi f onyl - benzyl ami de; -

5- (3, Sodi aRd tAY bwo SReREOkitHer Mstd LpoMEdYt ard bonded Hirbellylthidthd#Qr ARBEpYA@heny! ) - 1,
2-di hydro 30 pyridine-3-carboxylic acid 4-nethanesul fonyl - benzyl am de; WO
20051026182 Ralet gratpGaittd &3m O,10)q or CHy; said monocyclic or bicyclic ring system

being optionally further substituted by one to three substituents independently selected

from CN, OH, C1 to 6 alkyl, C1 to 6 alkoxy, halogen, NR °R"®, NO,, 0S0,R>®, cO,R>,

C(=NH)NHy, COONR*'RZ, C(S)NRPR?*, SCENH)NH,, NR > C(=NE)NH;, S(O)R™,

15 SOzNR26R27, C1 to 3 alkoxy substituted by one or more F atoms and C1 to 3 alkyl

substituted by SOzR39 or by one or more F atoms; or when L does not represent an bond,
C}2 may also représé:nt H; p, q, s and t independently represent an integer 0, 1 or 2; R18

and ng independently represent H, C1 to 6 alkyl, formyl, C2 to 6 alkanoyl, S(O)tR32 or

SO,NR> R said alkyl group being optionally further substituted by halogen, CN, CI to

2 4 alkoxy or CONR*'R*%; R® represents H, C1 to 6 alkyl or C3 to 6 cycloalkyl; said alkyl

group being optionally further substituted by one or more substituents selected

independently from OH, CN, CONR"R-C, CO,R>', 0COR*", C3 t0 6 cycloalkyl, a C4 to

7 saturated heterocyclic ring containing one or two heteroatoms independently selected
from O, S(O)p and NR43 and phenyl or a 5 or 6 membered heteroaromatic ring containing

25 one to three heteroatoms independently selected from O, S and N; said aromatic ring being

optionally further substituted by one or more substituents selected independently from

halogen, CN, C1 to 4 alkyl, C1 to 4 alkoxy, OH, CONR**R*’, COR*, S(0);R™ and



- (2, 4-di net hoxy- pyri m di n-5-yl ) -6-net hyl - 2- oxo-1-(3-trifluoronethyl phenyl) -

di hydr o- pyri di ne- 3-carboxylic acid 4-nmet hanesul f onyl - benzyl am de;

4-di oxo-1, 2, 3, 4-tetrahydro-pyri m di n-5-yl)-6-nmethyl -2-oxo-1-(3-trifluor

yl - ploeows/eeik3 2- di hydr o- pyri di ne- 3- car boxyl i ¢ aciRCT/SE2004/001335

hanesul f onyl - benzyl am de; s _

hyI S5-(5-nethyl-[1, 3, 4] oxadi azol B yl)-2-0x0-1-(3-trifluoronethyl phenyl

di hydr o- pyri di ne- 3-carboxylic acid 4-nethanesul fonyl - benzyl am de;

hyI 2- 0X0-5- (5ppropyl -[ 1, 3, 4]oxad|azol 2-yl)-1-(3-trygf | 0r yl phenyl
i N ST AR Ay iy isior G mmqwemnﬂ&#? REoRESREY o

5-
e

5

1

5-

o]

4-

6

) -

6

)-1

5- fopyl -he I t 3ntridf | yoromet hyl
- |[o ph nRP?-R?gﬁlu%l Rg%rlgpmnﬁﬂ?ﬁiggw R R%j,]lb%amga ]40( lﬁléiemugc), aci d Y
et hyl ester;

5- (5- cyangifb ey R1%RE) 4B eetli nPOR2 B R ipenenttytegrodche Hok B1upGOmet hyl p
henyl )-1, 2- di hydro pyri di ne- 3-car boxyl ic acid
4-
5-
5-
1
di
5-
e
5-
1,
p
4-

1 1
.'_‘
l\)'_"l\)'_"'_"j"'

et haneslkyf. onyl - benzyl am de;

(5-anino-[1, 3, 4] oxadi azol - 2-yl ) - 6- met hyl - 2- oxo- 1- (3-tri fl uoronet hyl phenyl)
1, 2- di hydr o- pyri di ne- 3-carboxylic acid 4-nmet hanesul fonyl - benzyl am de; 15

(5- ani gt fnother as;cct the mventlon specifically provides any compound as dcscnbed in the
3, 4] t hi adi azol

ydr o- pFramp! ﬁ‘eheaema@rbm&m baseythergof oraephisamecsutialip prceptabiodali hetrof.

5- et hybﬁgbﬂ%déoﬁp%uﬂsgﬁ zol - 2-yl ) - 6- net hyl - 2- oxo-1- (3-tri fl uoromet hyl ph
I'n

- 6-met hyl'- 2-ox0-1-(3-trifluoronethyl phenyl)-1, 2-

i tablod

(

yl)-1,2 ro-"pyri -carboxylic acid 4-nmet hanesul fonyl - benzyl am de;
(

3,

e

n

5-N, N dmmli;ﬂ-w B#ﬂmﬂh{'lsulfonyl)benzyl] 2-0x0-5-phenyl-1-[3-(trifluoromethyl)phenyl]-1,2-
4]oxa %é I-2 oxo-1-(3-trifluoronethyl 20

nyly- 1 g ”W’l'bé??‘ d&_carboxylic acid

met hanegq -S -mcthyl-N-[4-(methylsu1fonyl)benzyl] 2-0xo—1 [3-
6- met hyl - math Isulfon | ) benzyl -oxo-,-pyra2|n 2y 1-[3-(trifluoro-
met hyl ) phétﬁiﬁluqro@em phﬁw}]dpi/«m igenP-SerRararRie

o 3 carbaTTEr e Q"Aé@‘ﬁ?ﬁ&&ﬁhﬁﬁhﬂ&ﬁg W—ﬂﬁw&:ﬂ‘ dro-pyridin
fsdlmﬁt 2?”0 Earbdxygtleﬁbtylltl—ﬂnbﬂmmsulﬁzgl géhzyllajmcﬂ:- oxonés( 3-trifl uor orret h_yldphenyl )-1,2
6- rre%/ s ehony ? “B@r“gﬁ‘f%ﬂ %ﬁ“ﬁj"%}ﬂ%ﬂvﬁf? ﬁc{h\e(f‘%b'\ 3PB1§QY§l"di hydr o- p

y“ di ne- 3'1 6%15}&6—3'3"—8@9%1%@%5&&%@“' fonyl - benzyl am de;
6- met hyl - £4 mathlsulfonY benzyl ] -2-oxo0-5-pyrimdin-2-yl-1-[3-(trifluoro
5-(2-methoxypyrimidin-5-yl)-6-methy N—[4—(methylsulfony1)benzyl]-2-0xo—1 [3-

(tnﬂuoromethyl)phenyl]—l,2—d1hydropyndme-3-carboxam1de
5-[4-(acetylamino)phenyl]-6-methyl-N-{4-(methylsulfonyl)benzyl}-2-oxo0-1-[3-

[
h

2  (trifluoromethyl)phenyl-1,2-dihydropyridine-3-carboxamide;
6-methyl-2-0x0-5-(1H-pyrrol-3-yl)-1-(3-triflnoromethylphenyl)-1,2-dihydro-pyridine-3-
carboxylic acid 4-methanesulfonyl-benzylamide;
5-furan-2-yl-6-methyl-2-0x0-1-(3-trifluoromethylphenyl)-1,2-dihydro-pyridine-3-
carboxylic acid 4-methanesulfonyl-benzylamide;

25 6-methyl-2-0xo0-5-thiophen-3-yl-1-(3-trifluoromethylphenyl)-1,2-dihydro-pyridine-3-
carboxylic acid 4-methanesulfonyl-benzylamide;
6—methyl—2-oxo-5—ﬂ1iophen-2-yl-1-(3-t:riﬂuoromethylphcnyb-l,2—d1'hydro-pyn'dine-3-
carboxylic acid 4-methanesulfonyl-benzylamide;
5-(3,5-dimethyl-isoxazol-4-yl)-6-methyl-2-0%0-1-(3-triflucromethylphenyl)-1,2-dihydro-

30 pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide;



30 net hyl ) phenyl]-1, 2-di hydropyri di ne- 3- car boxam de;

6- met hyl - 5- (2- net hyl - 2H pyrazol - 3-yl ) - 2-oxo-1-(tri fl uoronet hyl phenyl ) -1, 2-di
hydr o- pyri di ne-3-carboxylic acid 4-nmethanesul fonyl -benzyl am de; WO

2005/ 02613® #005Fé26E23004/ 001335 20 PCT/SE2004/001335

6- met hyl - 5- (3- net hyl i soxazol - 4-yl ) - N-[ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo- 1-[ 3-
(trifluoronethyl)phenyl]-1, 2-di hydropyil?di ne- 3- car boxam de;

6- met hyl - 5- (3-net hyl -[ 1, 2, 4] oxadi azol - 5-yl)-2-o0x0-1-(3-trifluoronethyl phenyl
)-1, 2- dihydro-pyridine-3-car boxgl i c acid 4-mat hanesul fonyl - benzyl am de; 5

6- et hyl - 5-@é-dmerpry-pysinydin-Ssyl) p-mefpyi-2-x e Goiriglupmomethyipbierdy L £= 2- oxo- 1- [ 3-

trifl uor QR IdH?[ ‘)tgﬁgéﬁ =i Wl ge-lfz? m de;
Er)- (3, 5-di net’hy #soxaz%%:%rg%%c%kﬁ%@?@ﬁ%%@} su %aﬁg ’benzyl ] - 6- et hyl - 2- oxo
-1 -[3- (t SrRldedioxor2iBd-Jepiakydropydmitiinbiy)es-mpethyl-Biaxe-13G3etmifloopoamthyk;
5- (3, 5-di net hyl | azol -4-yl):=N-]4- (et hyl sul f onyl ).be | ]1:6-.net hyl - 2- oxo- 1 -
30’ (11 AR ShERE RGeS patboni sl S b oSt Bt [
N-[4-( csycIsofﬁémfayi-esiinémﬁyp),mmudﬂzoiz( -Hofh- 13-l icreaR Plphdryy)l1,2-6- met hyl - 2- o
x0-1-[3- (trifluoronethyl)phenyl]-1,2-di hydropyridi ne-3-carboxam de;
1- ( 3- cyandinarypyridine-Zcarbar yistagidi 4-methanes Qwirgt)nzalamé@ﬁw -N-[ 4- (et hyl sul f ony

b P . Y1 S o

AP §%¥ﬁ%&%§%§%ﬁﬁ%¥ﬁf§k§%ﬁfﬁfﬁl?’ngjn%lﬁk}?‘zﬂﬁ)—&%- 1, 2- i hydro

Vi di : i Sl atiiig ifamlbertzslanydear de.

SpB(IE%I 5|3|e }?j ‘Lpl oxaz-c ox | ).~ 6-met hwl 5 2- ox -I-mhtnylzg- 162- ipydro- pyri di ne

2 o b et fon - endiica BRam Des s Bnontir- G afhucrofzefl

5- (5- i gOp~ ewly.i,&d&ﬂ}@gﬁﬁiﬁiﬂ?l}-Q-,ag:t]bx&ﬁmmylc}-&e@d@cidem§r dsterf | uor omet hyl phe
3- cl

nyl)-1,2 20 di hydro-pyridine-3-carboxylic a ]
4- met hane SoryaRemesa Ay B dierngdiazol-2-yl)-6-methyl-2-oxo-1-(3-trifluoromethylphenyl)-1,2-

0. pyri Qe R Bl e T e,
5- ( 5- hydr &x-dnfin® [ U3.8loxddiazdi2-3)-§-Hmettgd-Faixioyll-B2ribnarotneft8dghenyl)-Ldr omet hyl pheny
1.2 iyl on DY 08 3R Y bl fadSlitbed L BRLJARGRY! fony! - benzyl ani de;
15 5-(5-amino—[1,3,4]thiadiazol-2-yl)-6-meﬂ1yl—2—oxo—1-(3-triﬂuoromethylpheny1)—1,2-
dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide;
5-(5-ethylamino-[1,3,4]oxadiazol-2-yl)-6-methyl-2-oxo-1-(3-trifluoromethylphenyl)-1,2-

dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide;
5-(5-N,N-dimethylamino-[1,3,4]oxadiazol-2-yl)-6-methyl-2-ox0-1-(3-trifluoromethyl -

20  phenyl)-1,2-dihydro-pyridine-3-carboxylic acid 4-methanesulfony!-benzylamide;

_ 6-methy1-N—[4—(memylsulfonyl)benzyl]—2—oxo-5-pyrazin-Z-yl-1-[3-(triﬂuoro-
methyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-methyl-5-oxazol-2-yl-2-o0xo0-1-(3-trifluoromethylphenyl)-1,2-dihydro-pyridine-3-
carboxylic acid 4-methanesulfonyl-benzylamide;

25 6-methyl-5-(1-methyl-1H-imidazol-2-yl)-2-0x0-1-(3-trifluoromethylphenyl)-1,2-dihydro-
pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide;
6-methyl-2-o0x0-5-(1H-pyrazol-4-yl)-1-(3-trifluoromethylphenyl)-1,2-dihydro-pyridine-3-
carboxylic acid 4-methanesulfonyl-benzylamide; '
6-methyl-N-{4-(methylsulfonyl)benzyl]-2-oxo0-5-pyrimidin-2-yl-1-[3-(trifluoro-

30  methyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
6-methyl-3-(2-methyl-2H-pyrazol-3-yl)-2-oxo-1-(trifluoromethylphenyl)-1,2-dihydro-
pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide; '



25

6- met hyl -5- (5-nmethyl -4H-[ 1, 2,4]triazol -3-yl)-2-0x0-1-(3-trifluoronethyl pheny
| )-1, 2- di hydro-pyridi ne-3-carboxylic acid 4-nethyl sul fonyl -benzyl am de;

5- (4, 5-di wetdoyde2éid3[ 1, 2, 4] tri azol - 3-yl ) - 6- net hyl - 2- ox CPAK§ER0H4W0IBUOr onet hyl p
henyl ) -1, 2- di hydro- pyr|d|ne 3- carboxyllc acid

4- et hanesul fonyl - benzyl am de;

5- (5- net hoxynet hyl -[ 1, 3, 4] oxadi azol - 2- yI) 6- rrethyl 2- 0X0- 1- (3- trlfluoronethy
| phenyl) 30 1, 2- dlhydro pyri di ne- 3- car oxy i d

4. met h aneétﬁlﬁtbﬂyﬁ (paetaylisonazpl4-yD-N-[4-(methy. sulfonyl)benzyl] 2-0x0-1-[3-

N-[4- (i so%?g goé_émggguén?h |)”L%EQP?§%H%55§E"%&‘%EM 1, 3, 4- oxadi azol -2-yl)-2

-0oxo-1-[3- (tri ropyri di ne- 3- car boxani de; WO
2005/ 02615&@@%55{52@%3@[1123@5}(&1@&01— -yl)-2-0x0-1-(3-triflnoromethyiphenyl)-1,2-

N[ 4- (eth fo ﬁili th 3,4- oxadi azol - 2-yl) - 2-

- 1[ [ 3(e &IWH{?' 5 % %ﬂé’kyﬁnﬁ %ata?'ﬁé@@é’ﬁfbg%n&?ﬁg"@ ng’(gol(:ﬁ(l?l de V1) 2-oxo
N-[ 4- et Pydox DS - d | - 2-yl
- 2[ oxégi?lﬁqgfm?ﬁ I uot?olgrde?%‘ I )?ﬁtﬁ?;iﬁ%b\glsgﬁ?@bg%gp?%? )Eloe& ﬁcg?go;géode % )
6- met hyl - ﬁﬂ[f]@l?}m@}lw;?a’éﬁ“é{ﬂoﬂ -dihyfropyrgine-3-catboxamidei or onet hyl phenyl ) - 1, 2- di hyd

6ot hy! - Sp 7 ATl 43T N rh-sB B ANS %Y? Y PREAERAERETIET 1 2 di hy
A “f”ﬂ“f“*’“f‘ﬁ”"’?"f”é’f’]i‘“’“ﬁ’f“?y‘?“f’”‘“”‘?”“ﬁ”"‘d"f”y' ot ey -2 01
R TR o o S R A s S R SO R

6- met hlyl I&nhﬁm(om%ﬂhwbﬁdﬂynqrw&hbmpyﬂldmés(cinbaxmaaoI -4- yl) 2-0x0-1-[ 3-
(trifluoraonethyl)phenyl d| hydr otp&rl di ne- 3- car boxam d

5- ( 2- am n&-Brc¥depmopylsntion (3.5 m@yless)xmlflﬂ%@ &?&Wr%ﬁelnli}r) 1, 2-di hy
dr o- b I d 15

5 (2, 5o e Rornfal PR I m‘?#&mﬂg%"%&“ ethyl Sulfony|) benzyl] - 2- oxo
. 1- [3h I(t dr(ﬁmumhwhyﬂ W@yﬂp@z&ﬂﬂ@p@ﬁ@ﬂﬁmw b cilaly ]-2

- met Z N-[ 4- (et S on enz - 2- 0X0- 1-
3- (t r|>/f I éO%Sr%er?hﬂ%h‘Bﬁgm} f% rop£/r| ((ZII ne- g c;r box;m) de; Y [
5‘1 (g ag3i nQ-(Emm&phbn)ﬂhﬁQz,ﬁlmﬂcthivl)xsnﬁcaﬁﬁmylbé&nah%ﬂoioﬂ,Qrdiﬁ;lduﬁpgmﬁdnyI phenyl)

3-carboxylic acid 4-methanesulfonyl-benzylamide;
5-(3,5~dimcthy1-isoxazol—4—y1)-6-methyl-2—oxo~1-m-tolyl—l,2-dihydro-pyridine—3-
carboxylic acid 4-methanesulfonyl-benzylamide;

5-(5-isopropyl-[1,3.4] oxadiazol-2;y1)-6-methyI-Z-oxo-1-(3-triﬂubromcthy1pheny1)—1,2-

20  dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide;

- 6-methyl-5-[1,3,4]oxadiazol-2-yl)-2-ox0-1-(3-trifluoromethylphenyl)-1,2-dihydro-
pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide;
5-(5-hydroxy-[1,3,4]oxadiazol-2-yl)-6-methyl-2-0x0-1-(3-triflucromethylphenyl)-1,2-
dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide;

25 6-methyl-5-(5-methyl-4H-[1,2,4]triazol-3-y})-2-0x0-1-(3-trifluoromethylphenyl)-1,2-
dihydro-pyridine-3-carboxylic acid 4-methylsulfonyl-benzylamide;
5-(4,5-dimethyl-4H-[1,2,4]triazol-3-yl)-6-methyl-2-ox0-1-(3-trifluoromethylphenyl)-1,2-
dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide;
5-(5-methoxymethyl-[1,3,4]oxadiazol-2-yl)-6-methyl-2-0x0-1-(3-trifluoromethylphenyl)-

30 1,2-dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide;
N-[4-(isopropylsulfonyl)benzyl]-6-methyl-5-(5-methyl-1,3,4-oxadiazol-2-yl)-2-0x0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;



20 di hydr o- pyri di ne- 3-carboxylic acid 4-nethanesul fonyl - benzyl am de;

5- (2- hydr oxynet hyl - 5- et hyl -t hi azol - 4-yl)-6-net hyl - 2-oxo-1-(3-trifluoronethy
| phenyl ) - 1, 2-di hydr o- pyri di ne- 3-car boxylic acid

4- met haneswo foosigdétenzyl am de; PCT/SE2004/001335

6- met hyl - 5- (5-nmet hyl -[ 1, 2, 4] oxadi azol - 3-yl ) -2-o0xo0-1-(3-trifluoronethyl phenyl
)-1, 2- di hydro-pyridine-3-carboxylic aétd 4- t hanesul f onyl - benzyl am de; 25
6- met hyl -5-[ 1, 2, 4] oxadi azol - 3-yl - 2-oxo- 1- (3-tri fl uoronet hyl phenyl ) -1, 2-di hyd

oot yl 5\? &éﬂ%ﬁ%%%%ééq‘f% %‘p?set@arf%t&ar{”néﬁ%’lrhﬁéaa@e”z%yxlbzreawjm 2- di hydr o-

pyri di ne- ;&ﬁﬁg amfiazy! am de;

6- met hyl - 5-.(4- net ﬁh:ftl;.‘xg}g]olg24:ﬁ A@Hoxo 1° 23 trifluoronethyl phenyl)-1, 2-di hy
dro 30 py rN-&n—fpgc]@pm@ybdigdyi)bel‘aaﬂ@-metirﬂt-j}éﬁamﬂnlyf bﬁ)ﬂl—@hdraqul-byﬂl)-demo -1-

5- (4, 5-di nethyl - oxa | f | uor onet hyl phenyl) -1, 2-
di hydr o- g?r(?’ﬁ ﬂ@?@é}l’ﬁ%‘éﬁ gdgﬁdﬁ%xn%@?'ﬁéﬁjé’?% - benzyl am de; WO

2005/ 0261 33mB6Yi-SEL 8 {uxadidt3 2- yl%xo-l (3~mﬂuor0methylphenyl) -1,2-dihydro-pyridine-

N-2(c3élehsgrexy] nexé[ﬂ%légléﬂrdgﬁéh yl - lagmg )-?Jerrl)zr}?ar&ldé,l -[3-(tri f 7 uor omet yl) phenyl]-1
6- met hyl - t il =1 i hyl ) ph

7L RS et e ool 2 s ) e
6- met hyI }mhph@d%cyﬂommpmwmﬁbnwbmﬂhsmeyl -1-[3-(trifluoronethyl)phenyl

]N- [122( 1EII- | nl&?) x(/? ﬁw’g'l%ar b ?ﬁZ[d"c;%ﬂ’é’ISb‘HgW bePZy[lhz PE 11 Uor onet hyl ) phe

nyl ] - 1;,02- (diﬂmﬁtfr@dﬂﬂl)pﬂbﬁb&}-32llﬁfﬁﬁ)p§ﬁdﬂe-3 carboxamlde,
6- met hyl - 2- oxo- 5- phenyl Blff heny| et hy )-1- St ri fluoronethyl)phenyl]-1,2-
10 di hydr &pwmumwme@m e 35 dxazot ) 2-oxo-1 13-

6- met hyl fl t hyl ) ph 1]1-1, 2-
di gdrgpyﬂ&gﬁﬁ 3- cajliﬂ:Jn QW&W@C%O&M“ voromethylyphenyt]-

6- net hyl - z—@x@niﬁoﬁh@ﬂwﬂ-yﬂ-wmyyl-zmnd@Ltuglummp:et}mph]mﬂ)-ﬂs-cﬁlnydrcf—| uor onet hyl ) p
henyl]- 1, 2 hixd AR i dhd§ 238 ARn0RKB onquaehzyla.tmde
15 5-(2, S-dlmethy] 1,3- 0xazo]—4-y1)—6—meﬂ1yI-N-[4-(methylsulfonyl)benzy]] 2-0x0-1-[3-
(tnﬂuoromethyl)phenyl] 1,2-dihydropyridine-3-carboxarnide;
6-methyl-5-(5-methyl-1,3-oxazol-4-yl)-N-[4-(methylsulfonyl)benzyl]-2-oxo-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
5-(2-amino-5-methyl-thiazol-4-yl)-6-methyl-2-oxo-1-(3-trifluoromethylphenyl)-1,2-

20 dihydro-pyridine-3-carboxylic acid 4—meﬂianésulfony1—benzylamide;
5-(2-hydr0kymethy1—5-methyl-thiazol-4-y1)-6—'mcthyl-2-oxo-1-(3-tﬂﬂuoromethylphenyl)—
1,2-dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide;
6¥mctllyl-5-(5-mctl1yl—[1,2,4]oxadiazol-3-yl)-2-oxo—1—(3-triﬂuoromethy1pheny1)—1,2-
dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide;

25 6-methyl-5-[1,2,4Joxadiazol-3-yl-2-0x0-1-(3-triflucromethylphenyl)-1,2-dihydro-pyridine-

2-

nme
tr
on

3-carboxylic acid 4-methanesulfonyl-benzylamide;
6-methyl-2-ox0-5-(1H-tetrazol-5-yl)-1-(3-irifluoromethylphenyl)-1,2-dihydro-pyridine-3-
carboxylic acid 4-methanesulfonyl-benzylamide;
6-methyl-5-(4-methyl-oxazol-2-yl)-2-0xo-1-(3-trifluoromethylphenyl}-1,2-dihydro-

30  pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide;
5-(4,5-dimethyl-oxazol-2-yl)-6-methyl-2-0x0-1-(3-trifluoromethylphenyl)-1,2-dihydro-
pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide;



IS
N- (2, 3-di hydro-| H i nden-2-y1l)-6-net hyl - 2- oxo-5-phenyl -1 -[3-(trifluoronethyl)

phenyl ] - opyri di ne- 3- car boxam de;

N-[(1-et h)Jﬁpyrrg?‘i |n 2-yl ) met hyl ] - 6- net hyl - 2- oxo- 5- pheCTIFE?OOTI%m?tSHfI uor one
thyl)- phenyl]-1,2-di hydropyridi ne- 3- cgg boxam de;

6- met hyl - N- (1- napht hyl net hyl ) - 2- oxo- 5- phenyl -1 -[3-(trifl uoronet hyl) phenyl]-1
, 2- 20 di hydropyri di ne- 3- car boxani de;

N-(1, 3-beRg gﬁgﬂll =0 (t41 fluoronet hyl
) phenyl ] - @gé glﬁ%%ﬁe p’g}ﬁ | neﬁ?c EH I?%&nﬁu%ﬁﬁﬂyl)‘ph&r@l] £2

N- (2-chl odd}ydsopVMnc}B@aﬂvpkamﬁlcnet hyI 2- 0X0- 5 phenyl -1-[3-(trifluoronethyl)ph

S ot BN N S R A e P1-13- o promethy BTy | Ikeny | - 1.

2- di hydr giytiopifiding3 Garterxaidede;
N- (2-cycl.ohex-l-en-1-y Iethli 6- met hyl - 2- oxo- ﬁhenI-I-[3(tr|fluororrethyl)

phenyl F- ﬁ-@ethwlr%v@ﬁcq;%thﬂ B- 1@%144@‘@%91;13 ¥ 1-[3-(trifluoromethyl)phenyl]-1,2-
6- met hyl - 318&% yh%‘ﬁe_g gﬂgaﬁgzyl ) -5-phenyl -1-[3-(trifluoronethyl)phenyl]-1,
opy

2- 30 dihy I ne- car poxami de;
N-[(2,5- dNorEzt(ri}i«]l—mﬂelﬁ&sylyétbxyl}ﬁ#méqul&-m:hphenal—b{b—(ﬁﬂpbmn;dthyﬂ}pba}y(]t1r 2| uoronet h

yl) - phenyl .2-di h | ne- 3-car boxam de; WD 2005/ 026123
PCT/ SE2004} % %‘%‘g é %EX % (ani nosul fonyl ) phenyl ] et hyl }

- 6- et hyl 62maxﬁ-25mw:sapuényl- : -ﬁHeﬁ%Eﬂh&'D-rlgUE(h{MO}omcthyl)phcny]] -1,2-
e,

phenyl]-1 ydr opyri di ne- 3-'car boxam
6- met | - gihydwmpEridine ')¢P1EbNK i1H pyrazol - 1-yl ) benzyl ] - 1- [ 3- (tr| f1 uor onet hyl )

phenyl | - Y, 23 !
6- net hyl - % 1&% %ﬁe@&?ﬁpﬂ?@m‘g Y fFJSB"r%errﬂé’(I?PhF?% &8y11-1, 2- di hydr o-
pyri di ne- dmpjmmdaaerﬁ{&erboxmde
N- 6-f|uro4H— Loxin- 8-yl thyl]- thy. 20x - ph | -1-[3-
(tH1 11 wor SRR SRenpI ool R g abesiFo Ptk 51 sipbi | !
6- met hyl - 3-20%RyRopiamel 3-Bicbekaudi@d; r ahydr.o- 2H pyr an- 4- yI)et hyI] 1-[3-(trifluor
onet hyl
y ) - N-(2,3-dihydro-1H-inden-2-yl)-6-methyl-2-oxo-5-phenyl-1-[ 3-(trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
N-[(1-ethylpyrrolidin-2-yl)methyl}-6-methyl-2-ox 0-5-phenyl-1-[3- (tnfluoromethyl)

phenyl}-1,2-dihydropyridine-3-carboxamide;
6-methyl-N-(1-naphthylmethyl)-2-oxc-5-phenyl-1-[3-(trifluoromethyl)phenyl]-1,2-

20  dihydropyridine-3-carboxamide;
N-(1,3-benzodioxol-5-ylmethyl)-6-methyl-2-oxo-5-phenyl-1-[3-(trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;

N -(2-chloro-4-fluorobenzyl)-6-methyl-2-oxo-5-phenyl-1-[3-(triflcoromethyl)phenyl]-1,2-
dihydropyridine-3-carboxamide;

25 6-methyl-2-0x0-5-phenyl-N-(2-thienylmethyl)-1-[3-(trifluoromethyl)phenyl]-1,2-
dihydropyridine-3-carboxamide;
N-(2-cyclohex-1-en-1-ylethyl)-6-methyl-2-oxo-5-phenyl-1-[3-(trifluoromethyl)phenyl]-
1,2-dihydropyridine-3-carboxamide;
6-methyl-2-0x0-N-(4-phenoxybenzyl)-5-phenyl-1-[3-(trifluoromethyl)phenyl]-1,2-

30  dihydropyridine-3-carboxamide; '
N-[(2,5-dimethyl-3-furyl)methyl]-6-methyl-2-oxo-5-phenyl-1-[3-(trifluoromethyl)-
phenyl}-1,2-dihydropyridine-3-carboxamide;



1o phenyl]-1, 2-di hydropyri di ne- 3- car boxam de;

6- met hyl - 2- oxo- 5- phenyl - N-[ 3- (1H pyrazol -1-yl)propyl ]-1-[3-(trifl uoronethyl)
phenyl ]- 1, 2-di hydropyri di ne- 3- car boxani de;

6- met hyl - ¢ tabsmmsidsy| - | H pyrazol - 4-yl ) met hyl ] - 2- oxo- 5- PAERRA4/MLBS (tri fl uoro
met hyl ) - phenyl] -1, 2-di hydropyri di ne- 3-car boxam de; 15

6- met hyl - 2- oxo- 5- phenyl - N-[ ( 1- phenyl - | Iq3pyrazol -4-yl)nmethyl]-21-[3-(trifluoro
met hyl ) phenyl ] 1, 2- di hydr opyri di ne- 3- car boxam de;

N-[ (5- met hox 0X0-4H pyran-2-yl) hyl ] - 6- me - 0X0- 5- phenyl - | - [ 3-
(tH T ot QR o4 GmmenpIop eIt Gupathtl b exvsd-hpasbot i rivorometiyl):

]I\I-(132az<zagaﬂgllﬂ,§%lrl @?ﬁﬁé’?ﬁl car%%%aa%ﬁ% 5 phenyl - 1-[ 3-(trifluoronethyl) phenyl

N- (4- cyancfbmamyl-)Z-oﬁeﬁqjha;ryl-m-[tt})@ﬁ{-@ynbﬂlnyylaﬁen{zﬂ}-(l{[Bi(ﬁiﬂmommmmphaxgdh]e nyl]-1, 2-
di hydropyrlg e-,3car. g cL "

6- et hyl ﬂFoP@l ge EAORXENIELy o 0- 1H- pyr azol - 4- yl ) propyl ] -5-phenyl -1-[3
- (trifdu 1

o et hy - o o e L AT 1) 1, 2.
di hydro pyﬁ*‘i:ﬂéfb ar boxylic aC| d (3-nethyl-isoxazol - 5- yhnet hyl ) - am de;

6- met hyl fl t hyl ph 1)-1, 2-
di gdrg- pyﬁ%— carg‘bgﬁ%rol ¢ aci aﬁ&&%ﬂ%ﬁe&yﬁf’oﬁ 5 hlét%holnﬁ” viphenyl)

(5- math h?ng(aiflzdowmet]m}liwgﬂiyll 12Mcbmﬁﬂmécﬂ-caﬂaqikhmmehyl ) - am de; ) 12
6- met -5-(2- - - 2- 0X0 en -
di ﬁdr > s%&*ﬁw”fé' %'53"@%6‘2@'ﬁP%ﬂ§é%‘b§ﬁPW24a§1§%E% éi§1(¢'%lp9m¥éﬂ§9r) Yani de:
6- met hyl - Ssheryl tztﬁ{h dr n%@éarﬁo}ééhﬁdé\“f

[5(rrethy|su|fon pyr| ;rrethldl} :

oro. 1 [ (Cretut ﬂémhynylﬁﬁéiy Pl Hteml A EsGomstybpbenylle; VIO
2005/ 02612 Eﬁ@%ﬁé@% 5-(3,5-di net hyl i soxazol 4-yl)-6-net hyl -

{ [5(rreth pyfF i ]rrethyl }-2-
0x0-1-[ 3- (ﬁ-mbﬂﬂYHNF[QfFﬂfﬂﬂwl lHlflfymsz yD)ethiyllyZioxp§-phehiyd -[3-(rifluotoomstaydye;

aCCoDt o0l o el Rt e BbERSRS | el on 1 neludes: corpounds o
15 6-methy1—2—oxo-5-phenyl-N-[(l-phenyl-1H-pyrazol-4-yl)methyl]-1-[3-(triﬂuoromethyl)—
phenyl]-1,2-dihydropyridine-3-carboxamide;
N-{(5-methoxy-4-oxo-4H-pyran-2-yl)methyl]-6-methyl-2-oxo-5-phenyl-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;
N-(3-azepan-1-ylpropyl)-6-methyl-2-o0xo-5-phenyl-1-[3-(trifluoromethyl)phenyl]-1,2-

20 . dihydropyridine-3-carboxamide;

N-(4-cyanobenzyl)-6-methyl-2-oxo-5-phenyl-1- [3—(tnﬂuoromethyl)phenyl] -1,2-
dihydropyridine-3-carboxamide;
6-methyl-2-0x0-N-[3-(5-0x0-4,5-dihydro-1H-pyrazol-4-yl)propyl]-5-phenyl-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;

25 6-methyl-5-(2-methyl-2H-pyrazol-3-y1)-2-oxo-1-(3-triflucromethylphenyl)-1,2-dihydro-
pyridine-3-carboxylic acid (3-methyl-isoxazol-5-ylmethyl)-amide;
6—methy1~5-(2-methyl-2H-i:yrazol—3—yl)—2-oxo—1-(3-triﬂuor0methylphenyl)-l,2-dihyd1'0-
pyridine-3-carboxylic acid (5-methanesulfonylmethyl-[1,2,4]Joxadiazol-3-ylmethyl)-amide;
6-methyl-5-(2-methyl-2H-pyrazol-3-yl)-2-0xo-1-(3-trifluoromethylphenyl)- 1,2-dihydro-

30 pyridine-3-carboxylic acid ([1,2,4]oxadiazol-3-ylmethyl)-amide;
6-methyl-5-(1-methyl-1H-pyrazol-5-yl)-N-{[3-(methylsulfonyl)pyridin-2-yljmethyl }-2-
0x0-1-[3-(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide;



acid addition salts. Suitable salts include those forned with both organic
and inorganic acids. Such acid addition salts will normally be
pharmaceutically acceptabl e although salts of non-pharmaceutically

accept abl svaagsiszsmdy be of utility in the preparati on BEOESE200/G01338at i on of

t he conpound in question. Thus, preferred salts include those forned fromto
hydrochl ori c, hydrobromc, sul phuric, phosphoric, citric, tartaric, lactic,
pyruvic, acetic, succinic, fumaric, maleic, nmethanesul phonic and

benzenesul honlc acids. In a further aﬁgect the invention provides a process

for the pr @me@hv%exaao%wb&umhbw-{{ fmﬁhﬂsqﬁmyunm@mﬂmaﬂséhz- is a)

whor ei n RO e o @ikt alafariolle ol £o0 T ) hna

r epr esent saceeptable dufth cigesof.at om preferably brono or i odo; with a nucl eophile
R2-M wherein R2 is as defined in formula (1) and Mrepresents an organo-tin
or organo boronic acid group; or WO 2005/026123 PCT/ SE2004/ 001335 25 b)

e, 1! RS e e Oy f o SR 111,

acid addition salts. Suitable salts include those formed with both organic and inorganic
acids. Such acid addition salts will normally be pharmaceutically acceptable although salts
of non-pharmaceutically acceptable acids may be of utility in the preparation and
purification of the compound in' question. Thus, preferred salts include those formed from
10 hydrochloric, hydrobromic, sulphuric, phosphoric, citric, tartaric, lactic, pyruvic, acetic,

succinic, fumaric, maleic, methanesulphonic and benzenesulphonic acids.

'In a further aspect the invention provides a process for the preparation of a compound of
formula (I) which compnses '

15 a) reacting a compound of formula (I)

. 0
_2
Hal IY\ .I}I/LG
, R*
R . N O

(R),

(1

wherein Rl, R4, RS, Y, Gl, Gz, L and n are as defined in formula (I) and Hal represents a
20  halogen atom, preferably bromo or iodo;
with a nucleophile R2-M wherein R2 is as defined in formula (I) and M represents an

organo-tin or organo boronic acid group; or



(Rn (I'11) 5 wherein R, R4, R5, Y, A, &, L and n are as defined in
formula (1), Z represents Oor S and X represents O to 6 alkyl or NR47R48
and R7 and R48 are as defined in fornmula (1); wth a suitable dehydrating
agent suckyvasooghesphoryl chloride or trimethylsilyl poP@PRESpHERIBS or 10 c)
reacting a conpound of formula (XV) 0 :xL1 0 G (R5)n (XV) wherein R,
R2, R5, n, @ and Y are as defined in #23rmula (1) and LI represents a

| eaving group, 15 with a conpound of formula (1 X) or a salt thereof WO
2005/ 026123 PCT/ SE2004/ 001335 26 H-N,L-& R4 (1 X) wherein R4, & and L
are as deftinashenR fropretent o 1,3,4-oxadifghl B2 bea U8 3l thwdi:061- DTS Raptiganver ti ng
the resul tant conmpound of fornula (1), or another salt thereof, into a
phar maceutdongpobnd efdosmila@® salt thereof; or converting one conmpound of
formula (1) into another compound of formula (1); and where desired
converting the resultant conpound of fornula (1) into an optical isoner
thereof. io In process (a), the reggtion is @arried out at a suitable
tenperature, generally be})é/\eenHSO and 15¢|C i.n a _guitable solvent such as
toluene in the presence o Nansitign Y alyst such as pal | adi um
Optionally, the reaction nmay||be d out in]?Jahe presence. of a

z R
R N O
(R®),
(11
.14 5 1 .2 .
5 whereinR ,R,R,Y,G,G", Landn are as defined in formula (I), Z represents O or $

and X represents C1 to 6 alkyl or N"RMR48 and R47 and R48 are as defined in formula (I);

with a suitable dehydrating agent such as phosphoryl chloride or trimethylsilyl
polyphosphate; or

10 ¢) reacting a compound of formula (XV)
o
2 .
H:[Y\IKU
R -"N” O

(R),

(XV)
. w1l 2.3 1 . 1 .
wherein R",R,R", n, G" and Y are as defined in formula (I) and L™ represents a leaving

group,
15 with a compound of formula (IX) or a salt thereof



base such as potassium carbonate. is In process (b), the reaction is carried
out at a suitable tenperature, generally between 20 C and 100 Cin a

sui tabl e sol vent such as dichloronmethane, if necessary, using a sealed vial.
The man skid toeslodérest he art will readily appreciate thaPCESREMMERES of fornul a
(1) wherein R2 represents a five-nenbgéed het eroaromatic ring other than a
1, 3, 4-oxadi azol -2-yl or a 20 1, 3,4-thi &di azol-2-yl ring may al so be prepared
by processes in which the final step is the ring closure of the
five-menbered heteroaromatic ring. Specific exanples of such processes are
described in the Exanpl es section of this specification. Such processes form
anot her aspect of the present invention. as In process (c), the reaction is
carried out at a suitable tenperature, generally between 0 C and the
boiling point of the solvent, in a}ﬁyi;&bﬂazsolvent.such as di chl or onet hane
or N nethyl pyr olidinone. The proces is optionally carried out in the
presence of a base and/or WO 2005/ 026423 PCT/ SE2004/ 001335 27 a coupling
reagent such as HATU, HOAT, HOBT or DI'EA. Suitable |eaving groups L1

i nclude OH and hal ogen. Conpounds of formula (I11) may be prepared by
reacting a conpound of formula (1V) 5@ O C N-& 14 R NOR GL (R5n
(I'V) wherein Rlu , RS, Y, A, &, L and n are as defined in forrmula (1);
Wi th a conpewigiROfGT el Igamas dififedimtdrmula\J); H XY N, NH2

5 and where desired or necessary converting the resultant compound of formula (I), or another
salt thereof, into a pharmaceutically acceptable salt thereof; or converting one compound of
formula (I) into ancther compound of formula (I); and where desired converting the resultant

compound of formula (I) into an optical isomer thereof.

10 Inprocess (a), the reaction is carried out at a suitable temperature, generally between 50 °C
' and 150 °C in a suitable solvent such as toluene in the presence of a transition metal
catalyst such as palladium. Optionally, the reaction may be carried out in the presence of a

base such as potassium carbonate.

15 In process (b), the reaction is carried out at a suitable temperature, generally between 20 °C

and 100 °C in a suitable solvent such as dichloromethane, if neccssarj', using a sealed vial.

The man skilled in the art will readily appreciate that compounds of formula (I) wherein
R? represents a five-membered heteroaromatic ring other than a 1,3,4-oxadiazol-2-yl or a

20 1,3,4-thiadiazol-2-yl ring may also be prepared by processes in which the final step is the
ring closure of the five-membered heteroaromatic ring, Specific examples of such
processes are described in the Examples section of this specification. Such processes form

another aspect of the present invention.

25  In process (¢}, the reaction is carried out at a suitable temperature, generally between 0 °C
and the boiling point of the solvent, in a suitable solvent such as dichloromethane or N-

methylpyrrolidinone. The process is optionally carried out in the presence of a base and/or



0 10 (V) wherein X is defined in forrmula (I11). This reaction may be
carried out at a suitable tenperature, generally between O C and 50 Cin a
sui tabl e sol vent such as 1, 4-di oxane. 15 Conpounds of forrmula (IV) nay be
prepar ed kno 100816261239 a conpound of formula (V1) WO 200B¢USERIBAI01335

PCTI SE20041001335 28 OO RHOX Y NFL-& 14 R NOR d (Rn (V)
wherein Rl, R4, RS, Y, A, &, L and n24re as defined in formula (1) and R
represents C to 6 alkyl; with an aqueous base such as sodi um hydroxi de,
foll owed by subsequent treatnent of the s product with a chlori ngti ng agent
such as th fri ' I : itable
Ferper at s Pl 5B o) BT ERGRE SITRY o PIEA SUBRIe b e Tip e (hchas
t et r ahydr dficdladerORrandh&lbgen. omet hane. Conpounds of fornula (VI) nmay be
prepared by reacting a conpound of fornmula (I11) 10 with carbon nonoxide in
the presence of an al cohol such as nmethanol or ethanol and in the presence
of a sui t dismepoundsyfifoinara () alay be prepyrsd by Tactinge cuspamdel fopsule{IV)i ed out at
a sui tsabl e tenperature, generally between 50 C and 150 C in a suitable

sol vent” such as nmethanol or ethanol in a carbon nonoxi de atnosphere at

el evated pressure, generally b&ween 2 gnd 10 at nospheres. The reaction is
performed in the presence of at ans'k(ti or|is met(gb catal yst such as

pal | adi um Conpounds of formg p’tl-e'b red by reacting a conpound
of formula (VII) WO 2005/026123 PQl/ SE 004/'391335

1 R
R N 0

(R%),

{Iv)
. 1_4_5 i 2 .
whereinR",R ,R", Y, G, G, L and n are as defined in formula (I);

with a compound of the general formula (V)

YN\NHz

O

10 | - (V)

wherein X is defined in formula (IIT). This reaction may be carried out at a suitable

temperature, generally between 0 °C and 50 °C in a suitable solvent such as 1,4-dioxane.

15 Compounds of formula (IV) may be prepared by reacting a compound of formula (VI)



29 0 \ NN-&R 1 14 R NOR G (RS n (M1) wherein Rl, R4, R5, Y, Gl, &,
L and n are as defined in formula (1), with a hal ogenating agent, such as
N-i odosuccininm de. This process is carried out at a suitable tenperature, 5
gener al | ywbshywee29 C and 50 C in a suitable sol vent SIIPEIY4&EBEDONItrile in
the presence of an acid such as trifluoronmethanesul fonic acid. Conpounds of
formula (VI1) can be prepared by react?hg a conmpound of forrmula (VIIl) O \
Li R~ INO G (Rs)nla (VMIl) wherein RL, R5, Y, GL and n are as defined
in formula (1) and L1 represents a |eavin group, with an am ne of fornmula
(I'X) or a salt thereof WO 2005/ 0%6123 PCTASE20041001335 30 H N, ,L-& 14 R
(IX) wherein R4, & and L gge a def4,ned I n fT_).L_@Ha (I'). The process is
carried out at a suitable tenpéra arly between 0 C and the
boiling point of the solvent, in a 4

(R9),

vn
. o1 4.5 1.2 .
wherein R, R ,R", Y, G, G, L and n are as defined in formula (I) and R represents C1 .

to 6 alkyl;
with an aqueous base such as sodium hydroxide, followed by subsequent treatment of the

5 product with a chlorinating agent such as thionyl chloride. This process may be carried out
at a suitable temperature, generally between 10 °C and 50 °C in a suitable solvent such as
tetrahydrofuran or dichloromethane.

Compounds of formula (VI) may be prepéred by reacting a compound of formula (II}

10 with carbon monoxide in the presence of an alcohol such as methanol or ethanol and in the
presence of a suitable transition metal catalyst. This process may be carried out at a
suitable temperature, generally betweeri 50 °C and 150 °C in a suitable solvent such as
methanol or ethanol in a carbon monoxide atmosphere at elevated pressure, generally
between 2 and 10 atmospheres. The reaction is performed m the presence of a transition

15 metal catalyst such as palladium.

Compounds of formula (II) may be prepared by reacting a compound of formula (VII)



sol vent such as dichl oronet hane or N-nethyl pyrrolidinone. The process is
optionally s carried out in the presence of a base and/or a coupling reagent
such as HATU, HOAT, HOBT or DIEA. Suitable |eaving groups LI include OH and
hal ogen. Gomosiods2z3of fornmula (VII1) wherein Y is CR3, PCHSENMNRA] R3 is
hydrogen can be prepared by condensing a conpound of formula (X) 10 O (X
wherein RL is as defined in formula (1 ? with a conpound of formula (XI) G
O (XI) 15 wherein Gl, R5 and n are as defined in formula (1), in the
presence of a suitable base, such as sqdium nethoxide, in a suitable

sol vent, such as ethanol, followed by hyfdrolysis using a suitable base such
as sodi um hydr oxi de. WO 2005/ 026123yPCT/ E29QA¢@@1335 31 I n general
conpounds of formulae (X) and (Xl )iy ary ei tder known or nay be prepared

using nethods that will be readil)y apparentsto the nman skilled in the art.
For exanple, conpounds of fon n 'be prepared according to the

nmet hods of S.M Bronbridge et al., gynthetic Communi cations, 1993, 23,
487-494. And conpounds of formula can 5 be prepared according to the
met hods of Igor V. Wkrainets et a et rahedron, 1994, 50, 10331-10338.
Compounds of fornula (VII11) wherge4 is CR3, LI is OHand R is hydrogen
can be. prepared by reacting %ngnpound of formula (XIl) 10 1 NH (R5)n .2

(V1)

wherein RI, R4, RS, Y, Gl, _Gz, L and n are as defined in formula (I), with a halogenating

agent, such as N-iodosuccinimide. This process is carried out at a suitable temperature,
s  generally between O °C and 50 °C in a suitable solvent such as acetonitrile in the presence

of an acid such as trifluoromethanesulfonic acid.

Compounds of formula (VII) can be prepared by reacting a compound of formula (VIII)

0
R N7 Yo

(R8),

- | 7' (VIR

wherein Rl, Rs, Y, G1 and n are as defined in formula (I) and L1 represents a leaving

group, with an amine of formula (IX) or a salt thereof



(XIl') wherein G, RS and n are as defined in fornula (1), wth a conpound
of formula (XIIl) OR3O O is (XIll) wherein R3 is as defined in fornula
(I'), at a suitable tenperature, such as 160 C, foll owed by base pronoted
cyclisati amoamsoagiad hydrol ysis. Conpounds of fornula e&rsE04emn3ise

prepared according to US 3,838, 155. zo Conpounds of formula (M 11) wherein Y
is CR3, LI is OH, R is nethyl and R3 i38 hydrogen can be prepared by
condensi ng a conpound of forrmula (XIV) WO 2005/ 026123 PCT/ SE2004/ 001335 32
G- Y'"'CN (Rn H((XIV) wherein G, R5 and n are as defined in fornmula (1),
wi th 4-nethoxy-3-buten-2-one in theH3 gngseﬁce of a suitable base, such as
1, 4-di azabi cycl o[ 2. 2. 2] octane, at a suNfable tenperature in a suitable

sol vent such as diethyl enegl ycol' nonoget hyl ether, followed by acid

hydrol ysis. Salts of conpounds of forhula (1) nmay be fornmed by reacting the
free base or a salt, to enantioner, tautoner or protected derivative
thereof, with one or nore equival ents gk)the appropriate acid. The reaction

may be carried o%t agha solvent or mediumin which the salt is insoluble,

or in a sowkésih R NGMah€h atd '@ c&ﬁhédih&or%ﬁﬂla@.Ehﬁgfdceéﬁﬁcéiﬁc&uh%ﬁﬂﬂﬁﬂﬁblef enoval
of the solvent in vacuo or by freeze drying. Suitable solvents include, for

exanpl e, weiperature]igeneasley betkeer01C and-the byikuopoint efttiedolvbng inig antable di et hyl
ether, or mxtures thereof. The is reaction, nray be a netathetical process or
it may be %Ayt wgh antichlaramethang o NeReihyeyrrlidinene. ‘tispseerstis optomaliy mul a (1)
and i nt er nggiaf St HOHP BHRLR e L& bRE AndiBY 2 QftpRAERAESH sith R BTG HOAT,

HOBT or DIEA. Suitable leaving groups L1 include OH and halogen.

Compounds of formula (VD) wherein Y is CR3, L1 is OH and R3 is hydrogen can be

prepared by condensing a compound of formula (X)

oﬂ R’

/

10

X

wherein R1 is as defined in formula (I); with a compound of formula (XI) .

' a! M .
e \” o/\ )

(R),

(X1)
15

wherein GI, R5 and n are as defined in formula (I), in the presence of a suitable base, such

as sodium methoxide, in a suitable solvent, such as ethanol, followed by hydrolysis using a

suitable base such as sodium hydroxide.



in protected form The protection and deprotection of functional groups is,
for exanple, described in "Protective Goups in Oganic Chemstry', edited
by J. W F. McQOrie, 20 Plenum Press (1973), and Protective Goups in
Organi ¢ SyWORee¥0361233rd edition, T. W Geene & P. G MIT/SR2¢04/001335

Wl ey-Interscience (1999). The conpoun of the invention and internedi ates
may be isolated fromtheir reaction mXtures, and if necessary further
purified, by using standard techniques. 25 WO 2005/026123 PCT/ SE2004/ 001335

33 The conpounds, of for nul 1 exi in_.enantionmeric or

i st o oot DoafErek SpmpREds b rofpliad B &b A o BT R e et wge

Wit hi n t heusifomethods thinavillrbéeeddil9 Appaléie torhe hau skilledid ®abrti Boy@RirfiplsRy be

i sol ated by separatjon of a racemc m xture of the conpounds_usi n

convent i onggmpasadTRffomaula (o) cap be prspared pecqedingiodhe methodyef $.MEBTosbrigee HpLC.

Al ternativgly, S A.0d) Vi N4 4 FE%ES } of the
appropri atgt%bﬁ" ?%FF)? Oglg{u?éacgbig’%séﬁggh%iq%%gﬁ a S&Sn er r(gg?:i | onégg%gi tions
that wi | boprepacbacomiogto dlzt methodsl of {gor ive dikatiscts etrabo Tereghedrop, %05k Xi st i n
enant i orrer'i)¢:33ﬁnoj>r9?€§’and may be used as purified enantioners, diastereoners,
racenat es 1 es thereof. 10 According to a further aspect of the

i nvention we provide a conpound of forrmula (1) or a pharmaceutically
acceptable salt thereof, for use as a ne icia‘mant. Th? conmpounds of fornul a
(1), and tGeimpoyidanhiocraulai( VAL wheasin &his eLsalQK andReisig@fagen backeuse i s

t hey possess pharnacol ogical activity in animals. The conpounds of formula
(1) have pcpired byreagtingraenompounnd dffafmyla (Rlparti cul ar as nodul ators of human
neutrophil el astase and honol ogous serine proteases such as proteinase 3
and par'n?:reati c elastase, and as such are predicted to be useful in therapy.
The conpounds of formula (1) are particglarly useful as inhibitors of human
neutrophil el astase. They may thus be-GsetdnHn the treatnment or 20

prophyl axi s of inflammtory di seasé¥)and condi ti ons. Exanpl es of these
conditions are: adult respiratory distress syndrone (ARDS), cystic
fibrosis, pulnmonary enphysema, chronic obstructive pul nonary di sease (COPD)

and (x”)

wherein Gl, R5 and n are as defined in formula (I), with a compound of formula (XTIT)

15 (X1

wherein R3 i8 as defined in formula (J), at a suitable temperature, such as 160 °C, followed

by base promoted cyclisation and acid hydrolysis. Compounds of formula (XII) can be
prepared according to US 3,838,155.

Compounds of formula (VIIT) wherein Y is CR*, L' is OH, R! is methyl and R is

hydrogen can be prepared by condensing 2 compound of formula (XIV) .



i schaem c-reperfusion injury. The conpounds of this invention may al so be
useful in the u nodul ati on of endogenous and/or exogenous bi ol ogi cal
irritants which cause and/or propagate atherosclerosis, diabetes,

nyocar di alwo edosmzmiizson; hepatic di sorders includi ng but PCHSE2004/461338d t o
cirrhosis, system c |upus erythematous, inflammtory di sease of |ynphoid
origin, including but not linmited to T3Rynphocytes, B |ynphocytes,

t hynocyt es; aut oi nmune di seases, bone marrow, inflammation of the joint
(especially rheumatoid 30 arthritis, osteoarthritis and gout); inflamration
of the gastro-intestinal tract (especially inflammatory bowel disease,

ul cerative colitis, pancreatitis and gast®itis); inflammuation of WO

2005/ 026123 PCT/ SE2004/ 001335 34 th@LQ;gghéggppcially psoriasis, eczenm,
dermatitis); in tunour netastash%-ﬁf i NWast™on; 1n disease associated with
uncontrol | ed degradation of the %t raceH ul ar matrix such as

osteoarthritis; in bone resorptive disease (such as osteoporosis and Paget's
di sease); diseases associated with aberrant angi ogenesis; the enhanced
col l agen renodel ling s associ ated wi t XiM)abet es, periodontal disease (such
as gingivitis), corneal ulceration, wulceration of the skin, post-operative
condi tions (such as col onic anastonosis) and dermal wound heal i ng;

denyel i nat j.ng .di Ses.of _th entral a per.i pheral vous systens (such
as nulti pl"ghcgeéll'l ??b | gd g s ﬁgﬁgaéﬁ%ﬂ’ﬂlﬁg@sw&h@ﬂnﬁ@m&%\% '2',0“ ?ﬂ&'ﬁm’r&t ory
di seases r g O Qi NS [ 3 | seases
ol udi ng ereiiksl SHARILLAE (Bl & LB RYGTR R0, 2 E T GRS

pul nonary ihypeitdbinsolvent such geditbglepeyl goohmonsisethyl etigenf fallbwed Bt dci)s, bites;

ast hma; rgéﬁ% iS; HYV disease progression; for mnimsing the effects of
organ rej % n organ transplantation including but not linmited to human

organs; and replacenent therapy of proteinase inhibitors. 1s Thus, another
aspect of the invention provides the use of a conpound of formula (1) or a

phar maceutd cal }y acceptahble sakt thereof . .in t nufagcture of a medi cament
Por the. CPEEPEmRRaRe Faptoiol) ehbft fbes b BRHREhisHPs fin cr
i nhi bi g oren@itiones ! th@BRkt orgiratedtaberivagid thérbdf, With 988 6f inbledquivalets af et hod of
treating, or reducing the risk of, diseases or conditions in which
i nhi bi ti orappfoprigtatacidp Ahé reabténn rasyebeenatriod; quy in asdbeent6r meditmhvbich thersplti ses 20
adm i St er holBle orts & 38Vert i Which B st & BoRibieHontbwed by fubssatest remavat of "

 the solvent in vacuo or by freeze drying. Suitable solvents include, for example, water,

dioxane, ethanol, 2-propanol, tetrahydrofuran or diethyl! ether, or mixtures thereof. The

15 reaction may be a metathetical process or it may be carried out on an ion exchange resin.

Compounds of formula (I) and intcrmédiate compounds thereto may be prepared as such or
in protected form. The protection and deprotection of functional groups is, for example,
described in ‘Protective Groups in Organic Chemistry’, edited by J. W. F. McOmie,

20 Plenum Press (1973), and ‘Protective Groups in Organic Synthesis’, 3rd edition, T. W.
Greene & P. G. M. Wauts, Wiley-Interscience (1999).

The compounds of the invention and interrnediates may be isolated from their reaction
mixtures, and if necessary further purified, by using standard technigues.

25



therapeutically effective amount of a conmpound of fornmula (I) or a
pharmaceutically acceptable salt thereof. In another aspect, the invention
provi des the use of a compound of formula (1) or a 2s pharmaceutically
accept abl avs adosrodshhmr eof , in the manufacture of a nedi craBRE2004001338e
treatment or prophylaxis of inflammtory di seases or conditions; and a

nmet hod of treating, or reducing the ri3§k of, inflammatory di seases or
conditions which conprises admnistering to a person suffering fromor at
risk of, said disease or condition, a therapeutically effective anpbunt of a

compound ot QBlhds(F kB ATPHAL ARG SybIabh A ASSEMAR Suda lobfigreol . 30 1n

. Oé
particul ar; e “compoun I on may be use reat ment of

adul t  r esgixhatsthyresh, 8l bEWRicE WRAhEIE:d(WAREShe s€otRlof thef thikin@sh SThwHrizanar y
enphysema, chronic WD 2005/ 026123 PCT(SE2004/ 001335 35 obstructive

pul nonary efitisddspmeronppbe isplataddiyseparatiop of 8 sapemimmixgere fithe compeunds ysing

bt her osel eioBEmuon feenptaey Yor chgpie alinged Py labisian RS ARativdle fEG T o be
parti cul ar jn¥ividhlaitortdds kA§ bk Al SERhctRh o@q{esa@{aﬁ)tp}g'gfg oAy astive BfrBich a

previ ous episode of, or are otherw'se considered e at increased risk of,
the di seawatenals goledienction dondigioesthatovill iBtcamsnsicaisatiank of devel oping a
particul ar di sease or condition generally include those having a famly

hi story of the disease or condition, or those who have been identified by

ory of the c _ n, or those who have been identified b
Phe- di Seachoreil sOEpGRRL Ry R ssNALhiinBhe forkS oL RaFE, bR pHARY P E

t he dose oénafitivenssqdipsteradniess, bzemawnbmixtigesatleradd. | depend on the conpound
enpl oyed, the di sease being treated, the node of admnistration, the age,
wei ght *&and sex of the patient. Such factors may be determined is by the

at t endi ng 1. Cl £ [,—tp | I .| r re_obtai ned
when t he ‘gg%%dé% sr?1 ar e%gch?fs eé%g%ﬁ{og wf u_mg‘?l;g@lgg%gio?;&%ggaa@e&gf bet ween
0.1 nu/ kg pHamfeutidally keepABRSHE Bdreds fédiRe acd négichgdtedi ent ). The conpounds
of formula (1) may be used on their own, or in the formof appropriate

The compoundé of formula (I), and their pharroaceutically acceptable salts, are useful because
15 they possess phannacblogical activity in animals. The compounds of formula (I) have
 activity as pharmaceuticals, in particular as modulators of hurnan neutrophii elastase and
homologous serine proteases such as proteinase 3 and pancreatic elastase, and as such are
predicted to be useful in therapy. The compounds of formula (T} are particularly useful as
inhibitors of human neutrophil elastase. They may thus be used in the treatment or

20 prophylaxis of inflammatory diseases and conditions.

Examples of these conditions are: adult respiratory distress syndrome (ARDS), cystic
fibrosis, pulmonary emphysema, chronic obstructive pulmonary disease (COPD) and
ischaemic-reperfusion injury. The compounds of this invention may also be useful in the

25 modulation of endogenous and/or exogenous biological irritants which cause and/or
propagate atherosclerosis, diabetes, myocardial infarction; hepatic disorders including but
not limited to cirrhosis, systemic Iupus erythematous, inflammatory disease of lymphoid
origin, including but not limited to T lymphocytes, B lymphocytes, thymocytes;
autoimmune diseases, bone marrow; inflammation of the joint (especially theumatoid

3p  arthritis, osteoarthritis and gout); inflammation of the gastro-intestinal tract (especially

inflammatory bowel disease, ulcerative colitis, pancreatitis and gastritis); inflammation of



20 pharnmaceutical formulations conprising the compound of the invention in
conbination wth a pharmaceutically acceptable diluent, adjuvant or
carrier. Particularly preferred are conpositions not containing naterial
capabl e ofysfusbBesan adverse reaction, for exanple, BOI/AE0VWILBSreacti on.
Conventional procedures for the selectign and preparation of suitable

phar maceuti cal formulations are descri B&d i n, for exanple, "Pharnaceuticals
- The Science 25 of Dosage Form Designs", M E. Aulton, Churchill

Li vi ngstong, .1988. According to the invention, there is provided.a
Shar e eo i KT fepect iy P OB T Pe RgAeG o) e gsteSte RERVESTE B wei gt

and nore R BRIcYatddefth ilteRrSRWdRYralRicar 1RfexdacelanP Rl Qbh bormula (1) in
adm xture with a pharnmaceutically acceptable diluent or 30 carrier. WO

200510261 ZstepgitirigEiodwromsgptive dscaye(suchsas gsicoperass andRagnbsidissasel epar at i on of

such phar i . | 2Ll : . [ L] e, iagredients. s

The conpoun ggé%ﬁgls%%{egw rﬁ% éﬂ{gggnoél P ,%ﬁé%%‘%ﬂhﬁ'@? d@(@r%?é%andgh{ﬁge | ungs

gnd/ or \::j hms?ccaiateﬁ?;yiﬂ; dihbetésh;perfodbmmislac‘asd (?ﬁdhmsfgin@vjﬁgmwﬁ@ﬂﬁk_erhﬁdﬁ, aer 850! S or
ry powder forpul atiops, or exa ,. 10 ations in the inhaler device

known as t%rwwg Hieio6i F‘)SF“OBW%‘SQ‘)’B%PE%& (542 5 epjonis,aapsgpraosishpng demal

adm ni st r afduAR hedlideh@erh vl diBdes bBthe REAth m&ﬁé?ﬁ;ﬁéﬁﬁne&éﬁs%ﬁﬁcm?@ﬁ@ﬁr s or

granul es; or by parenteral adm nistration, for exanple, in the form of
steril e pasantiplescleresivioagereloied illressanch @n dementia, inflatpmatoey: dia¢asescrfi ni st rat i on,

for exanpl ] f.or.m S§. e rfaQroul.ati. and
pressur i i sl shBE By GHRAR Rl Rup AataRE R Rlg PRGBS

adm ni st ermephdtjs and pblyaneriiseincérnpatindhiry hypérension ingested poisossh skisonpound i s
s mod) SRTBFSTBRE Dt PG R MY kestharisy s 6 ELCHUHANE Thodects
pr opel | antof gkogh Yjectith il ofgh trifplabfafOf cRiding bt ARSMERAo hdedorgansafds - C20
fatty acid or salt thereof, (for exanple, oleic acid), a bile salt, a

phosphol i prplacementthampy ebpretsimasedahibiforser f | uori nat ed or pol yet hoxyl at ed
surfactant, or other . pharmaceutically acceptable dispersant. 20

15 Thus, another aspect of the invention provides the use of a compound of fdrmula (Dora
pharmaceutically acceptable salt thereof, in the manufacture of 2 medicament for the
treatment or prbphylaxis of diseases or conditions in which inhibition of neutrophil elastase
activity is beneficial; and a method of treating, or reducing the risk of, diseases or
conditions in which inhibition of neutrophil elastase activity is beneficial which comprises

20 administering to a person suffering from or at risk of, said disease or condition, a
therapeutically effective amount of a compound of formula (I) or a pharmaceutically

" acceptable salt thereof.

In another aspect, the invention provides the use of a compoﬁnd of formula (I) or a

25 pharmaceutically acceptable salt thereof, in the manufacture of 2 medicament for the

. treatment or prophylaxis of inflammatory diseases or conditions; and a method of treating,

or reducing the risk of, inflammatory diseases or conditions which comprises administering
to a person suffering from or at risk of, said disease or condition, a therapeutically effective
amount of a compound of formula () or a pharmaceutically acceptable salt thereof.

30 ‘
In particular, the compounds of this invention may be used in the treatment of adult
respiratory distress syndrome (ARDS), cystic fibrosis, pulmonary emphysema, chronic



The conpounds of the invention may al so be adm ni stered by neans of a dry
powder inhaler. The inhaler may be a single or a multi dose inhaler, and
may be a breath actuated dry powder inhaler. 25 One possibility is to mx

t he finel wliousshetksconpound with a carrier substance, PGFSEZ§MPPE a nono-,
di - or polysaccharide, a sugar al cohol, or an other polyol. Suitable
carriers are sugars, for exanple, |act gge, gl ucose, raffinose, nelezitose,

| actitol, maltitol, trehal ose, sucrose, mannitol; and starch. Alternatively
the finely divided conpound may be coated by another substance. The powder
mi xt ure mEPstHCEYe pamenaylissa (FYJQPE’),MDW Binerensien, asthway taditiseach

cont ai ni n : i : j ERORAEL.

PCT/ SEzoo%c%‘g%%ﬁé@fbﬂﬂmé?{%‘%??f N \ﬁs’ (l%s to pr b%éééﬁ%l?%ﬁélo%%éﬁgm& vi ded
powder i ntgestdphmcesl idpirgh break up during the inhalation procedure. This
spheroni zed powder may be filled into the drug reservoir of a nultidose

i nhal er, for exanple, that known as the Turbuhaler(r) in which a 5 dosing
unit ter ' i ' ' i Wth this
System ¢ RRPREd8 LERLCLase il ek PR ) BL Rt of ot Tl |

del i ver ed suiberehe prryidus spisodecif, arazd othetwiiseiconsidarédio belatingrepsedaiskofigbaind may be
adm xed wi n_.adj uvant o C per, ..f exanpl e, lactose, saccharose,
sorbitol, dﬁr?g%s%iof 8?‘?& °ns'tnaqrué%€%nf g%@?ﬁﬁﬂf%&%&? 8&@%‘?&?8“{” %éaé%?’h starch

or any| opecbhditiorgeretdliylindededhsse hatihy & fansilyohiNdor of thodis@Xasidonditigslozt i ne or

pol yvi nyl pyrrol i done; an‘ﬁi/ Q';gﬂ@l' ubricant, for exanple, magnesium stearate,
cal ci um dRsgsrapdavprepddansifiechby gangciestng ofgqreening or e ITUCHAEYt he | i ke, and
then comregembid M @velopil Medisehie @8idod abl ets are required, the cores,
prepared as descri bed above, nmay be. coated with a concentrated sugar

sol ution which may contain, for exanple, gum arabic, 1s gelatine, talcum
titaniumdioxide, and the |like. Alternatively, the tablet may be coated

With a suifopile@bdr MéRionsd heRbMER iddicaliohe A dote ¥PhatbhpoRddsbé C sol vent. For
the preparation of soft gelatine capsules, the conmpound may be adm xed wth,
for exanpdmjnisiereé yall depead oi thewompokndemipidyedethg discaske beirlg tudatgdIthe inode capsul es

may cont ai 0, granul es of the conpou usin i r the aboyve nentioned

exoi pf ent & pORinSBHoR. T sk b EH G P O MR, B PREPRIPE R ORETEIeR he  dr ug

may bef i lgyqgk dcfah@inb Phskidsl. %%?er?ﬁ%%ﬂérﬁl? satisfactory results are obtained when the
compounds are administered to a human at a daily dosage of between 0.1 mg/kg to 100

mg/kg (measured as the active ingredient). -

The compounds of formula (I) may be used on their own, or in the form of appropriate

20 pharmaceutical formulations comprising the compound of the invention in combination
with a pharmaceutically acceptable diluent, adjuvant or carrier. .Particularly preferred are
compositions not containing material capable of causing an adverse reaction, for example,
an allergic reaction. Conventional procedures for the selection and preparation of suitable
pharmaceutical formulations are described in, for example, "Pharmaceuticals - The Science

25 of Dosage Form Designs", M. E. Aulton, Churchill Livingstone, 1988.

According to the invention, there is provided a pharmaceutical formulation comprising
preferably less than 95% by weight and more preferably less than 50% by weight of a
compound of formula (I} in admixture with a pharmaceutically acceptable diluent or

30  carrier,



Li quid preparations for oral application may be in the formof syrups or
suspensions, for exanple, solutions containing the conpound, the bal ance
bei ng sugar and a mi xture of 25 ethanol, water, glycerol and propyl ene

gl ycol . Omo saébdsyzasuch |iquid preparations may cont aPET/BER00NILIEH agent s,
flavouri ng agents, saccharine and/ or carboxynethylcellul ose as a thickening
agent or other excipients known to thos® skilled in art. The conpounds of
the invention may al so be adm nistered in conjunction with other 30
conpounds used for the treatnment of the above conditions. WD 2005/ 026123
PCT/ SE2004/ 001335 38 The followi ng Exanples are intended to illustrate, but
in no way limt the scope of the invention. s General Methods 1H NVMR and
13C NVR sp¥e tlsa pwwide araethodlefprepuratiovaf swwh phameaewtizal fobnulations thar i an
Mercury-VX 300 MHz instrunent. The central peaks of chloroformd (SH 7.27
ppm),  di rReERYisesmiKing theingredients. 2. 50 ppm), acetonitrile-d3 (SH 1.95 ppm or
met hanol -d4 (SH 3.31 ppnm) were used as internal references. Colum

chromat ography was carried out using to silica gel (0.040-0.063 mm Merck).
Unl ess st afiR@ofipb@idéinSs beSidatinistoed Fpically, FbSexaBipt:, tCBENRIGS bad/bdthevai | abl e.

Al'l solvents and conmerci al reagents were of |aboratory grade and were used
as recei veadrwayhén thelformnoinplutisns.svsransionsstHEA @etgsels or dry payder formulations,

O (Benzotrjazol -1-yl)-N.N, N , N -tetranethyl uroniu exaf lguor ophos te;
FATU O (7 R R R Fora P S ik Rk Rbendh PRE TR Ysieamtasy
hexaf | uor qgRGSRIRL By oralhdlindsiab 6l W HHORAR 8f fabREOHS, €s, Syrups, powders

1- Hydr oxy- 7- azabenzotriazole; DI EA N, N-Diisopropyl ethylanm ne;” zo NW

1- N- Met hy | of 2rqoyies;alriby ipaenteral BiAinist@ten, fetcienple indheformTfistefilet pasdayesal of ur an;

TFA Tr ifluproacetic acid; L )
.10 solutions or suspens%ons; or by rectal administration, for example, in the form of

suppositories.

Dry powder formulations and pressurized HFA aerosols of the compoundé of the invention
may be administered by oral or nasal inhalation. For inhalation, the compound is desirably
15 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 Cy-Cyp 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.
20 |
The compounds of the invention may also be administered by means of a dry powder
inhaler. The inhaler may be a single or a multi dose inhaler, and may be a breath actuated
dry powder inhaler.

25 One poésibility is to mix the finely divided compound with a carrier substance, for
example, a mono-, di- or polysaccharide, a sugar alcohol, or an other polyol. Suitable
carriers are sugars, for example, lactose, glucose, raffinose, melezitose, lactitol, maltitol,
trehalose, sucrose, mannitol; and starch. Alternatively the finely divided compound may be
coated by another substance. The powder mixture may also be dispensed into hard gelatine

30 capsules, each containing the desired dose of the active compound.



DI NE NN- Di et hyl f or mami de; 2s DCM Di chl or onet hane. The foll owi ng net hod was
used for LC MS analysis: Instrunent Agilent 1100; Columm Waters Symmetry 2.1
x 30 mm Mass APCI; Flowrate 0.7 nil/mn; Wavel ength 254 run; Solvent A
wat er + Oxlo Y03b28123S0l vent B: acetonitrile + 30 0. 1% FENSE200/Md338nt

15-95% B 8 min, 95% B 1 nmin. WD 2005/026123 PCT/ SE2004/ 001335 39 Anal yti cal
chromat ogr aphy was run on a Symetry C38-colum, 2.1 x 30 nmwith 3.5 pin
particle size, with acetonitrile/water/0.1%trifluoroacetic acid as nobile
phase in a gradient fromb5%to 95% acetonitrile over 8 mnutes at a flow of
0.7 mM/mn. 5 Exanple 1 6- Mt hyl

N-f 4- (et hyl sul fonvl ) benzy11- 2- oxo- 5- phenyl -1-[3- (trifluoromethyl)ph

nnyl I -1, Z-QJM?QMM%MW thO KA dfyidet-polwia into spheres which break up
3-0x0-3-{f3-(tdil uoronet hyl) phenyl I aim no} pronanoate to To an ice-cool ed

sol uti on dlurigg (terintidlation prasediyce.) Bms sphamnizéd p&wvder nGiy4de fiklel Yntatt drag et hyl ami ne
(60 M) in acet s added_ dropw se,

3-chl or o- ?Wr%ﬁé%@ﬁg%seé leg, gr exaBlpleﬂWgﬁo“iansé]E%th\éh"(l%‘O ipphich A ¢ or ¢ he
addi tiqn rature
over ni gnt ae Ut el 8 UL B aBG WAERS iSRG Bechl. R SEBE T
resul ting tpeamwﬁbbmpmn\d/a\mtm ot witheentl a odrkier substamweqis dyliweatvedhd pitient. Wi t h wat er
is and then dried to afford the title conpound as yell ow powder (109 g,
99% . 'H NMR (CDC13): S 9.52 (1H, s); 7.87 (111, s); 7.78 (1H, d); 7.46 (1H,
t2)76 Z f’mﬁnﬁb?g?iw&]&u%t?orﬁ&Uact%’coélpé&d(tgg bese?dnmgeds\gﬁtl'( gﬂadysv)antép arnl\@ mz:

6- Met hy| - Fooes@niptd, Brcfosé, ishdcHao sy edrbitd]) dB@iNot; al stalch? feticRxeplepydtitd siageh3- car boxyl
ic acid To a solution of ethyl

3- oxo- B ( [y starch prayRYapactiy 8 qsHulese Jeaivatives) p bindem uesampple, gelaginepp  nmol ) and

3 met oy BOE D Tt pon TiBachal. or Sxitunls RS maRAeRE B0 1 on, e
reaction seeai@télbsweﬁﬁleh@glyémeﬂwaprpa?afﬁh afdltHe B, HAMAGompisRiaifBO M) and 2M

NaCH wer e added
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,
15 gelatine, talcum, titanium dioxide, and the like. 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 may be admixed with, for
example, a vegetable oil or polyethylene glycol. Hard gelatine capsules may contain
20  granules of the compound using either the above mentioned excipierits for tablets. Also

liquid or semisolid formulations of the drug may be filled into hard gelatine capsules.

Liquid preparations for oral application may be in the form of syrups or suspensions, for
example, solutions containing the bompound, the balance being sugar and a mixture of

25 ethanol, water, glycerol and propylene glycol. Optibnally such liquid preparations may
contain colouring agents, flavouring agents, saccharine and/or carboxymethylcellulose as a

thickening agent or other excipients known to those skilled in art.

The compounds of the invention may also be administered in conjunction with other

s  compounds used for the treatment of the above conditions.



zs and the m xture was stirred at roomtenperature overnight. The organic
solvents were renoved and the reaction m xture was extracted (washed) with
Et OAc. The water phases were acidified with hydrochloric acid to pH 3-4, an
orange coivaugeskzpraci pitate appeared and was filter edPGHIE208HEY wit h
water and dried. Recrystallisation tw gg from heptane/ Et OAc (4:1) afforded
the title conmpound (12 g, 58% as a whfte powder. WD 2005/026123

PCT/ SE2004/ 001335 40 1H NWMR (CDC13): S 13.68 (1H, s); 8.54 (11!, d); 7.86
(111, d); 7.79 (1H, t); 7.55 (1H, brs); 7.48 (1H, d); 6.58 (IH d); 2.16
(3H, s). APClI-M5 mz: 298.1 [MH]. s c)

6- Met hyl - N-f 4- (et hvl sul f onyl ) benzvl | - 2-oxo-1-f3-(trifluoronethyl)phenyll-1
2- di hvdr dpg folthwiag Bxamaplboara imtetwledtonii hsstentes boff in no way limit the scope of the

6- met hyl - 2- oxQ-1-[3-(trifluoronethyl)phenyl]-1, 2-di hydropyri di ne- 3-

car boxyl i d0¥e8len.(7. 43 g, 25 mmol ), HATU (10.5 g, 27.5 mmol), HOAT (3.75 g,
27.5 mol) and DIEA (14.2 m, 82.5 mmol) in NW (65 ml) was reacted for |
h, then 4 io nethyl sul phonyl benzyl am ne hydrochloride (5.8 g, 26 nmol) was
added. sAf tGnedal Metidde reaction m xture was slowy poured into stirred ice

i e e

water (1 QA powder was fornmed, and the water mxture was acidified to pH
3 with ci CHINMBand {ONYTRoectnuemuriordadgnyadarisordos ido MAopr 4 Neriame

i pitat | i d w th wat dri j
over ni gt Merkgar kobf A Ryt el b pn Rt Te 2LURR
CDC13) : & oklitle- ichile- i , 7.76
(1K 0y Fos (s o OG0 pRr eqromEne ¢/ (A o s B 3%05 (510
s); 2.10 (r@m) wesd)used AP@terngbreferznceq.dinlumf phir@adatogaiphy was carried out using

5-10do- 6- net hyl - N-f 4- (et hyl sul o benzyl| -2-axo0-]-[3-(triftl uoromethvl)phen
o11 2908 1 i oot B vt etck Dless i SRS paeing hagprals e

6-met hyl - NobdreldiRily Walaths. O8N sdIP&RL M d cormP¥Qatkedgdnts were of laboratory grade
(trifluoronethyl)phenyl]-1,2-di hydropyri di ne-3-car boxam de (Zg&rang, 0. 43
mol ) in avd@kre(ubedanteyeindd. r oom t enper at ure and under argon was added
trifluoromethanesulfonic acid (1 n) followed by Niodosuccinimde (97 ng,
0.43 mmol ). After 45 mn, the reaction - -

The following abbreviations are used: -

15 . HBTU O-(Benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexaﬂuorophosphate;
I-IATU O-(7-Azabenzotriazol-1-y1)-N,N,N’N'-tetramethyluronium hexafluorophosphate;
HOBT l-Hydroxybcnzotfiazole;

HOAT 1-Hydroxy-7-azabenzotriazole;
DIEA N,N-Diisopropylethylamine;

20 NMP 1-N-Methyl-2-pyrrolidinone;

DME 1,2-Dimethoxyethane;

THF  Tetrahydrofuran;

TFA  Trifluoroacetic acid;

DMF N,N-Dimethylformamide;
25 DCM Dichloromethane.

The following method was used for LC/MS analysis:

Instrument Agilent 1100; Column Waters Symmetry 2.1 x 30 mm; Mass APCT; Flow rate

0.7 ml/min; Wavelength 254 nm; Solvent A: water + 0.1% TFA; Solvent B: acetonitrile +
1 0.1% TPA ; Gradient 15-95%/B 8 min, 95% B 1 min.



25 mxture was diluted with DCM washed wi th aqueous NaHCO3, w th aqueous
NaS204 and water, dried (Na2SO4), and evaporated to give the title conpound
(200 my). 1H NWMR (CDC13): S 9.85 (111, brt); 8.90 (1H, d); 7.88 (2H, d);
7.76 (2H, wo 20030fs023(2H, d); 7.48 (11FL s); 7.40 (111, pa)/SEXNE®IHBEH, m) ;
3.03 (3H, s); 2.32 (311, s). APCl-M5 m_z: 591.0 [M#]. 30 WO 2005/026123
PCT/ SE2004/ 001335 41 e) 35

6- Met hyl - N- [ 4- (et hyl sul f onvl ) benzvl | - 2- oxo- 5- phenyl - | - f 3- (t df | uor onmet hvl ) ph
envl | - 1, 2-di hvdr opyddi ne- 3-car boxam de A m xture of phenyl boronic acid (25
my, 0.20 nmol), 1,1 bis(diphenyl phosphi no)ferrocenedichloropal | adi un(H) (4

ng, 0.005
nmet hyl - Wﬁ%su%@%‘%ﬁlfﬁ'%’zﬁ?ﬂ”f oxotrfc[lﬁc ]'E‘urnlnf agr%)net hyFs p?*lg'myl] 1, 2-
di hydr opy rpamhohas& odthaoxtanitrdle/wald/. 1% triflubibacetiol acid 4sahatdliehdst i gradiehhanol
(99% 0.25, m Na2CO3 25 n S [ d,at 80 C overnight,
concent ratféﬂnéﬁdm{bgg’ a‘ﬁ"@é‘#ﬂfﬁ’é’v\?\h mﬁﬂ’ﬁ?“f#%%ﬂﬁblfa@ﬁm&%ronﬁt ography to give
the title conpound (70 ng, 769%9. '"H NWR (CDC13): 8 10.04 (1H, brt); 8.64
(1H, s)s 7. 88'(2H d); 7.82 (1H d) 7.76 (1H t) io 7 58 (1H, s);

; L

7.54-7. 39 ] %; 2.03 (3H s).
APCI - M8 n1 N@L on 1-

5- Fur an- 3- fhﬁ:o 1Y shen -‘f”Z'd:ﬁ 5 # %xmdeohenyl) 1. 2-di hvdro-
pvri di ne- 3-car cxy I'C_acl - e esu nvi-benzylam de is A m xture of

5-i 0do- 6- met hyl - N-[ 4- (rret hyl sul fonyl') benzyl ] - 2- oxo- 1-[ 3-
(trlfluoro thyI 1 dropyr|d| ne- 3- car boxam de (Exanple 1 (d),
0.0413 g, &6 QY dpleaYLamigo ropangatg 0. 08 mol ) , Pd(PPh3)4

(0. 004 g(g/h]

stirre un%) éplﬁgtg?(gé%snd%a&ée@ﬁu& Vi a&ﬁgﬁgg&ﬁ ¢ m% lc"l)liel%gﬁ port i on of
f ur an- 3- bogo nﬂ):macetdne( @0003) @hs Riddd HdHWIL, Byl Ghdid-390xopfbpamsitex@8leg, and t he
reaction was allowed to go for anot her hour. The m xture was allowed to

cool , and Q#&mohdnagstanei(3q ovedditiony (eppro P mimies) STTRE Wigani ¢ phase
was col | eﬁo&ﬁguﬁ%groog:eteﬁl%&%%éo%%@ﬁ PRSsoRihis 0k rtivEl aR QLS 28PN On Of

Et OAc (10
was added. The resulting precipitate was filtered off, thoroughly washed twice with water

15 and then dried to afford the title compound as yellow powder (109 g, 99%).
'H NMR (CDCl3): & 9.52 (1H, s); 7.87 (1H, s); 7.78 (1H, d); 7.46 (1H, t); 7.39 (1H, d);
4,29 (2H, q); 3.50 (2H, s); 1.35 (3H, t).
APCI-MS m/z: 276.1 [MH'].

20
To a solution of ethyl 3-ox0-3-{[3-(trifluoromethyl)phenyl]amino }propanoate (19.2 g, 70
mmol) and sodium methoxide (7.6 g, 140 mmol) in EtOH (250 ml) was added
4-methoxybut-3-en-2-one (90%) (7.72 g, 77 mmol). After the addition, the reaction
mixture was refluxed for 2 h and then cooled. Water (50 ml) and 2M NaOH were added

25 and the mixture was stirred at room temperature overnight. The organic solvents were -
removed and the reaction mixture was extracted (washed) with EtOAc. The water phases
were acidified with hydrochloric acid to pH 3-4, an orange coloured precipitate appeared
and was filtered off, washed with water and dried. Recrystallisation twice from
heptane/EtOAc (4:1) afforded ﬁw title compound (12 g, 58%) as a white powder.



conbi ned organi c phases were washed with water, brine, and dried over
Na2SO4. Filtration and evaporation gave a crude oil which was purified on
silica (heptane : EtQAc 2:1 to 1:1 25 to 1:2), which after evaporation of
pure fractwopmsgmies 0. 023 g (62% of the title conpoun8CT/§E2084/HR33Be sol i d.
"H NVR (DVMSO-d6): 8 9.94 (1H, t, J 6.0 Hz); 8.36 (111, s); 7.96-7.73 (7H,
m: 7.54 (2H, d, J 8.14 Hz): 7.46 (1HA0d, J 7.4 Hz); 6.73 (IH, s); 4.59
(2H, d, J 6.13 Hz); 3.17 (3H, s); 2.06 (3H, s). 30 APCI-M5 nfz: 531.3

[ MH] . WO 2005/ 026123 PCT/ SE2004/ 001335 42 Using the general nethod of

Exanple 1, it

ST (rydr SLFOERTRCHETS 88 (RIS OF o Y oS O TR S s S A oy

oxo-1-f3- (148 {1I}pq§(5r&gt(ljmaptaq6 BH,s'b 2- di hydr opvri di ne- 3- car boxam de 1H NWR

(CDC13): 8 10.04 (1H, brs): 48. 64 (1H, brs) 7.88-7.77 (4H, m); 7.58-7.47

(611, m); ABCEMSumiz 29%5IMHal.78 (211, s) 4.70 (2H, brs); 3.02 (3H s); 2.03

(311, s). APCI-Ms mz: 571[MH]. io Exarrple 4

6' - Met hoxy- 2- rrethyl N-f 4- (nethylsulfonyl)benzyII-G oxo-1-f3- (tr

f1 uor onget A 4Ll : g §

(CDC13): : . 8. ; ' :

7.58-7.49%@3@%&&@ ): 4. 69 (2H m: 4. oo (3H s): 3 02 (3H, s):
APCl -

2 5. ot R R of ovpe e Rar i by orom ety DP RO o iy scenidipe B -
sy %%Wﬁm‘@y% @9?‘5&‘%‘%‘?‘1?}"&“? YRy gl RO FRLPOETS0E 1 N

7.57- ,7.4&n£néh|anerIEA(ﬁt92@ZF&ZWmoﬂ)ﬁmaﬁmB)Vasﬁaaeﬁd(f&Hh&DenQ 02 (3H, s).
20 APCI-M5 nmiz: 573 [1VI i 4] 5-f 4- (Acet vl am no) phenyl

) | e
6. ot Hy | - RS R PSS RIORdE(ke 26 mmol) was added Afier T, te
1-13- (trif L Lol R TREMY L RESMY bodred 1l BYAHRY WALIE T3 AHo R AT S rmed, and

the water mixture was acidified to pH 3 with citric acid (0.5 M), and stirring was continued

for 1h. The precipitate was filtered off, washed with water and dried in vacuum overnight.
Recrystallisation from EtOAc gave 8.1 g (70%).

15 THNMR (CDCls): 3 10.00 (1H, brt); 8.60 (1H, d); 7.88 (2H, d); 7.83 (1H, d); 7.76 (1H, t);
7.53 (3H, m); 7.46 (1H, d); 6.49 (1H, d); 4.68 (2H, m); 3.03 (3H, s); 2.10 (3H, s).
APCI-MS m/z: 465.1 [MH'].

2 1.2-dihydropyridine-3-carboxamide
To a solution of 6-methyl-N-[4-(methylsulfonyl)benzyl]-2-0xo0-1-[3-
(trifluoromethyl)phenyl)-1,2-dihydropyridine-3-carboxamide (200 mg, 0.43 mmol) in
MeCN (1.5 ml) at room temperature and under argon was added trifluoromethanesulfonic
-acid (1 ml) followed by N—iodosucciﬁimide (97 mg, 0.43 mmol). After 45 min, the reaction
25 mixture was diluted with DCM, washed with aqueous NaHCOs, with aqueous NaS,04 and
water, dried (N 23804), and evaporated to give the title compound (200 mg).
TH NMR (CDCls): & 9.85 (1H, brt); 8.90 (1H, d); 7.88 (2H, d); 7.76 (2H, my); 7.50 (2H, d);
7.48 (1H, s); 7.40 (1H, d); 4.65 (2H, m); 3.03 (3H, s); 2.32 (3H, s).
APCI-MS m/z: 591.0 [MH 1L

30



"H NVR (CDC13): S 10.05 (1H, brt); 8.61 (IH, s); 7.89-7.73 (4H, m;
7.61-7.49 (6H, n); 25 7.39 (1H, s); 7.24(1H, s) 4.69 (2H, nm; 3.02 (3H, s);
2.21 (3H, s); 2.02 (311, s). APCI-Ms mz: 598[ MHl. Exanple 7

6- Met hyl - 2waanesz26 2B+ pyrr ol - 3- vD- 1- (3 trifluoromethyl - phemsE2004081335

di hydr o- pyri di ne- 3-carboxylic acid 4-nmet hanesul fonvl - benzyl am de WO

2005/ 026123 PCTI SE20041001335 43 A ni x4lure of

5-i odo- 6- et hyl - N-[ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo- 1- [ 3-

(trifluoronet hyl)phenyl] 1, 2-di hydropyr| di ne- 3- car boxani de (0 060 g, 0.10

mmol ), 1- | 12 mol ),
Pd( PPh3) 4 i ﬁ : cehi :
vi gorousl y] tdﬂi L3-Ehirbd: in5 a sealed vial at 80 C for 2 h.

Anot her portion of 1-trinethylsil gl -l Hpyrrol -3-yl-boronic acid (0.005 g)
and Pd(PPhé)le(erQf)Pheg)’lbmglC@G@e@ alsdoﬁﬂ@lm@hction was al |l owed to go for

and vt er . LRSERE BB el oste D B h@bé"”ecﬂh?? G

extract ed Welry ADQLGR gﬁb@[fbﬁﬁ)%enﬂfl] ﬁb%\q (3 ThieGRAMREEhGHIR0 phases ver e

washed with water and and ‘'were then 1o dried over 2SO4. Filtration
and evapor dihydnopgidine-a-catbuxienide [100tmg® 1 ZWwasngd), tolfiene 1 ond), sthhnad £99% HELR ane :

Et OAC 2: 1 h- af f ;
0 66°0” (ebR o it b e sé@edaat&ﬁ'g&reg%ﬁgwocoag%{sﬁzﬂdfa? g hia g0l i d
THE 10 Lfsef. 025 .

bnos mn( 1) ré\%;ad)sle gﬁ?ﬁ@ﬁ%%%@ M{%}a m{’@‘wﬁéh E‘%‘E&‘B f‘s% g

purificati &mmmmcqaz B(IGEIBIt(aHebrt) EIﬁ@N:I—I,&),lT! RO(20H dj, 73821(QHld2)7 7ﬁr(DH,It§1ed 0. 02.
g (47% of _the tit olid, which darkened on standing.

“H VR 1p CD&+5§)(1H,@),1’&354I§ iﬁH IB)’ 7§12€21§.- CD&‘} 69 @b an) 302 (k2 GG M. bs); 7.86

(2H, d, J L HdJ78Hz)773(1Ht,J78Hz)755
(1H, s); 7%}% dg‘@ﬁ'g& 7.47 (111, d, J 7.8 Hz): 6.87-6.82 (21-L

m ; 6. 28-6. 24. (1H m,; 4.74- 4 60 (2H, m; 3.00 (31-L 20 s); 2.14 (3H, s).
APCl - M5 mlz: 530.1 [ MH]. Using the general nethod of Exarrpl e 2, the
conmpounds Ep{a!gplgrﬂﬂ F -yl-H- ~2-0%0-1-(3-trifluoromethyl-phenyl}-1.2-dihydro-
idine-3-carboxylic acid 4-methanesulfonyl-benzylamide
15 A mixture of 5—iodo-6~methy1—N—{4—(methylsu1fonyl)benzy1]-2—oxo-1~[3—
(trifluvoromethyl)phenyl]}-1,2-dihydropyridine-3-carboxamide (Example 1 (d), 0.0413 g,
0.07 mmol), furan-3-boronic acid (0.009 g, 0.08 mmol), Pd(PPhs), (0.004 g, 3.46 nmol),
DME (2 ml) and Na;COs (2 ml, 2M) was vigorously stirred under nitrogen in a sealed vial
at 80 °C for 2 h. Another portion of furané—boronic acid (0.005 g) and Pd(PPh3), (0.004 g)

20 was added and the reaction was allowed to.go for another hour. The mixture was allowed

to cool, and was then partitioned between EtOAc and water. The organic phase was
collected and the aqueous phase was extracted with another portion of EtOAc¢ (10 ml). The |
combined organic phases were washed with water, brine, and dried over Na;SO,. Filtration
and evaporation gave a crude oil which was purified on silica (heptane : EtOAc 2:1to 1:1

25 to 1:2), which after evaporation of pure fractions gave 0.023 g (62%) of the title compound
as a white solid. :
'HNMR (DMSO-dg): § 9.94 (1H, t, J 6.0 Hz); 8.36 (1H, s); 7.96-7.73 (7H, m); 7.54 (2H,
d, J 8.14 Hz); 7.46 (1H, d, J74 Hz); 6.73 (1H, s); 4.59 (2H, d, J 6.13 Hz); 3.17 (3H, s);
2.06 (34, s).

3 APCI-MS m/z: 531.3 [MH 1.



prepared: 2s Exanple 8

5- Fur an- 2-yl - 6- net hyl - 2-oxo-1-(3-trifluoronethvl -phenyl)-1.2-di hvdro-

pyri di ne- 3-carboxylic acid 4-net hanesul fonyl - benzvl am de "H NVMR (CDC13): 8
9.96 (1H, wo 20bsh26¢323Hz); 8.85 (1H, s); 7.89 (2H, d, J SPTTISEJo4qu1ss (1H, d,
J7.7 Hz); 7.77 (1H, t, J 7.7 Hz) 7.56 (1H, s); 7.54 (2H, d, J 8.0 Hz); 7.48
(1H, d, J7.7 30 Hz); 6.55-6.49 (2H, n¥2 4.76-4.64 (2H, m; 3.03 (3H, s);
2.23 (3H, s). WD 2005/026123 PCT/ SE2004/ 001335 44 APCI-MS nmliz: 531.1
[Mi+], Exanple 9

6- Met hyl - 2- oxo- 5-t hi onhen-3_yl -1-(3-trifluoronethvl -nhenyD- 1. 2-di hydro

pyri di ne- 3-carboxylic acid 4-nethanesul fonyl -benzvliamde 5 'H NWR (CDC13): S

10. 02 (1H, 11t - - : (1H,

d, J7. 8Hz) ;17].51’%1 ?‘f%?‘?ﬁ‘??‘?‘%‘h% ?%571%1%5’2%? %ﬂg’g'(l’(z%%g%mgﬁlfg?@ J;m?".cfé’%d; d J

7.8 Hz); 7.46-7.42 (1H, m; 7.27-7.25 (1H, n); 7.10 (1H, dd, J 5.0 Hz and

1.2 Hz); 4.75-4.62 (2H._ m; 3.02.(3H_.s); 2.074(_3H, sl). APCl - MB i z: 547

[ VH+) . 10ExsmplgPe fef4-(Hydroxymethyliphenyll-6-methyl-N-[4-(methyisuifonyl}benzyl]-2-

o - S procih e Batd daablab bt AIELIKLERIER Y | 2L B VIEO-

9.95 (1H, ' NMIB(CE@ER): 5 18.0481H( Brkd; 8% (LH, 189); 1.8847.70. (41, 8).57.4%7 .47 gsfﬁ?n}o)ilH, d,

J 7.8 Hz); 7.75-§1H,- t, J 7.8 HZ&';I 7.56 (111, s); 7.51 (2H, d, 8.5 Hz);

7.48 (111,7.32 2H. 9rs3; 4.7186(2Hk ) 4.70 @H, br3PB.Q2A@H, s 2.03 (38, 5. 08 (1H, m); 7.04-7.01

Em].@izxg%%%&ﬁ@zgm[@t]_ 3.01(3H, s): 2.11(3H, s). AECI-NB mz: 547

5- (3. 5-Di net hyl -i soxazol - 4- yf - 6- net hyl - 2- oxo-1- (3-trifluoronethyl - 20

phenyl ) -1, 2-di hydr o-ﬁpyri di ne- 3-car boxylic acid 4-nethanesul fonyl - benzvl am de
e 2 - P A A o) q d. b o

opodin il lEh e Wil s kit (1 D97 750 (2H
HNMR (CDCl): 5 10.00 (LH, t); 8.58 (1H, s); 8.12 (LH, ); 7.89-7.74 (4H, m); 7.58-7.49

(SH, m); 6.85 (1H, d); 4.69 (2H, m); 4.00 3H, 5); 3.02 (3H, s); 2.02 (3H, s).

APCI-MS m/z: 572[MH ' ].

15

'H NMR (CDCl;): §9.93 (1H, brt); 8.56 (1H, s); 8.51 (2H, ); 7.89-7.75 (4H, m); 7.57-
748 (4H, m); 4.69 (2H, m); 4.09 3H, 5); 3.02 (3H, s); 2.02 (3H, s). '
2 APCLMS m/z: 573[MH .

' Example’ﬁ 5-[4-(Acetylamino)phenyl]-6-methyl-N-[4-(methylsulfonyl)benzyll-2-oxo-
1-[3-(trifluoromethyl)phenyl]-1.2-dihydropyridine-3-carboxamide _
'H NMR (CDCls): 3 10.05 (1H, brt); 8.61 (1H, s); 7.89-7.73 (4H, m); 7.61-7.49 (6H, m);
25 7.39 (1H, s); 7.24(1H, s) 4.69 (2H, m); 3.02 (3H, s); 2.21 (3H, s); 2.02 (3H, s).
APCI-MS m/z: S93[MH ].

Example 7 1-1-(3-trifluoromethyl-
dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide




m,; 4.73-4.60 (2H, m; 3.01 (3H, s); 2.34-2.28 (3H, ds); 2.20-2.14 (311,
ds); 1.90 (3H, s). APCI-M5 nmz: 560.1 [MH]. 25 Exanple 12 5-(2.4-D et hoxy
pyri m di n-5-yD- 6- et hyl - 2- oxo-1-(3-trifl uoronethyl _

phenyl ) - 1,vo diokwghs- pvri di ne- 3- carboxylic acid 4- net haREESEFOHWIIBenzy| ani de
"H NUR (CDC13): S 9.98 (1H, t, J 5.8 Hz); 8.49 (1H, s); 8.16 (1H, s); 7.87
(22L d, J 8.8 Ilz); 7.83 (111, d, J 748 Hz); 7.76 (1H, t, J7.7 Hz); 7.58
(1H, s); 7.52 (21-L d, J 8.2 Hz); 30 7.49 (1H, s); 4.76-4.60 (2H, m; 4.07
(3H, s); 4.02 (3H, s); 3.02 (3H, s); 1.91(3H, s). WD 2005/026123

PCT/ SE2004/ 001335 . 45 . APCI . 603, . le 13

5. (2, 4- Di ox&axtuze of Hiody r%%%%@?‘ﬁ?‘&f’#“&%ﬁéﬁ@ﬁﬁ - 0x0-1-(3- -
> (2 : ¢ . P | ' | .

4" et hanesal T moet eyl 2 Al oypier) Aol iR A0 g 0.0 ko,

5-i 0do- 6- nbtrméthyikilyl-1EeEtriol3sybooomd Achi@05 Jg; @18 nondl), [PR(PPhs), (0.005 g .

(trifluoronethyl)phenyl]-21, 2-di hydraopyridi ne-3-car boxam dﬁgﬁ:o' 075 g, 0.127
mol ), 2, 443%nnp rlPMEVﬁ?Wlb%gﬂ PipeG P @imile2D) Bigs ¥igrrouglyistirred unglen nigrogey i 52

acuedus’ scl SEEa & B2 AR Ridon i Ce-by i AR MR Al o0 o

at 80 C f odcid(0005 Eyeand PA@PhHS (0f00R g ais &ided add thi réa@tibn was allowed to go for
but yl oxy- pyri m di ne-5-boronic acid (0. Olguq?) and Pd(PPh3)4 (0.004 g) were
added. Af taothephousdBhermizie wadallovaddo peol end partiiened|bebvaed FtQAe oed watad was

t hen partidt, oned.bet ween a r. .rhe organi hase was col | ected
and the aq eoquanb%gliase % Sco@&?@g@tﬂe\é\@eﬁs %ﬁ%? Wgsr %F%F%ﬂ%oafm%?@&@?%he
conbi ned O#fIR0IAC. PHARASHIWA0RgMRSPHASESs Weld Wi tvith WhtdrsinB bHAE an@@eredhdned over
Na2SO4. Filtration and evaporation followed by purification on silica

(hept ame : drigd@Aer MapOy.Filtration andlevaporgtionega®e @ 6aidg o{l 69ugh wis punidied emsikicet y|
id. To a.solytio din THE

(5, TR Brongst1 R T Srister ot phemRiseeinns B € oa for

oo ot SSOURIECHERIELSE NN EOSEE TR I a0 L
title conpomtahingttramitylemtrediumfluoritie tréydate. (0022 200.08 Gl pw 1B atas an
room temperature for 1 h. Evaporation and purification on silica (heptane : EtOAc 2:1to
15 1:1to 1:2) provided 0.02 g (47%) of the title compound as a white solid, which darkened
on standing. ‘
"H NMR (CDCls): § 10.12 (1H, t, J 5.5 Hz); 8.68 (1H, s); 8.53 (1H, bs); 7.86 (2H, d, J 8.3
Hz), 7.79 (1H,d, J 7.8 Hz); 7.73 (1K, t, J 7.8 Hz); 7.55 (1H, s); 7.52 (2H, d, J 8.3 Hz);’
747 (14, d, J 7.8 Hz); 6.87-6.82 (2H, m)ﬁ 6.28-6.24 (1H, m); 4.74-4.60 (2H, m); 3.00 (3H,
0 8); 2.14 (3H, s).
APCI-MS m/z: 530.1 [ME'].

Using the general method of Example 2, the compounds of Examples 8 to 12 were
‘ prepared:

Example 8

pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide

'H NMR (CDCls): 8 9.96 (iH, t, J 5.8 Hz); 8.85 (1H, s); 7.89 (2H, d, J 8.7 Hz); 7.84 (1H,

d,J7.7Hz}, 7.77 (14, t, J 7.7 Hz) 7.56 (1H, s); 7.54 (2H, d, J 8.0 Hz); 7.48 (1H,d, J 7.7
30 Hz); 6.55-6.49 (2H, m); 4.76-4.64 (2H, m); 3.03 (34, s); 2.23 (3H, s).




off-white solid. 1H NVMR (DMSO-d6): S 11.31 (Ms); 11.13 (1H, d, J 6.0);
9.91(1H, t, J 6.2 Hz); 8.24 (111, s); 7.90 (1H, d, J 8.0 Hz); 7.86 (211, d,
J 8.4 Hz); 7.81(1H, d, J 7.8 Hz); 7.70 (IH d, J7.6 Hz); 7.65-7.59 (111,
m; 7.53 (Wbl2od026128. 4 Hz); 7.52 (1H, d, J 6.0 Hz); 4. PETERIM4/00335] s 6.2
Hz); 3.17 (3H, s); 1.91 (311, s). APCI-Ms mz: 575.1 [MN. Exanple 14

6- Met hyl - 5- (5- net hyl - 11. 3, 41oxadi azol - Ay| ) - 2-0x0-1-(3-trifluoromnethyl -
phenyl ) -1, 2-di hydr o- pyri di ne- 3- car boxyl i ¢ aci d 4-net hanesul f onyl - benzyl am de
30 WD 2005/ 026123 PCTI SE2004/ 001335 46 a) Et hyl

2-met hyl -5 X wﬁp‘ yl ) benzyl } am no} car bonyl ) - 6- oxo- | - f 3-

(trifi uoro}r\rgghyl ‘gﬁé?%? , G-T'di hydr opvri di ne- 3-carboxylate 1In a

stai nl ess-steel autoclave (100 m) were placed 5-iodo-6-nethyl-N-[4-

(et hyl sul f onyl ) benzyl uor onet hyl ) phenyl ] - 1, 2-di hydropyrid
ine-3 5 caEmH)mf’de ; Irphapy D

DIl - A e UE VRITCH ng,

0.02 mmol ), .iriphe Dl ), triethylamne (2 m,
14. 4 ol ) PHRPCRERS
dEJ:

_ GRS SAC G M Rt ure was magnetical |y
stirreds at 'H AN @O SAL00RY (DAY, 3RG) Jg 65 PITESF U 88 @H. 4, ﬁﬁ.ﬁ?ﬁ?ﬁ%ﬁ%ﬂ _
overnight. After cooling, the solvent was evaporated off and the residue
was puri f i éd HHp) §5er@t y & T8, 7.67 (it e); 7S ( RH; e/ &2 kapiidtd QH, & Mhdte sol id
(77.6 to ASY MR ) IR H,t,J 59 0. 9.20 (114, s);
P o0 (on B 3B O, hePredlin ) JOAE g,y s Oatmang Ly 3565 )
7.53 (211, . Y/ H s); 7.42 (1H, d, J 8.0 Hz); 4.69 (2H, t,
J 5.9 m);(zjlﬁfgé’%g%gﬂ)é?’zjoﬁ%ﬁﬁz); 3.03 (3H, s); 2.50 (3H, s); 1.42 (3H, t,
J 7.2 Hz) APCEMSAGIz: M IMIEL 1.537 [ MHH+] . b) .

5- (4- Met hanesul f onyl - benzyl car banoyl ) - 2- net hyl - 6- oxo-1-(3-trifl uoronet hyl - ph
enyl ) - ¥, 6=di hvdr o- pyri di ne- 3-carboxylic acid To a sol ution of ethyl

2- et hyl - SpLLLdr GFRtde 0PSRN

dine-3-carboxylic acid 4-methanesulfonyl-benzylamide ’
'H NMR (CDCls): 8 9.95 (1H, t, J 5.8 Hz); 8.68 (1H, s); 7.87 (2H, d,J 8.5 Hz); 7.83 (1H,
d,J 7.8 Hz); 7.75 (1H, t, J 7.8 Hz); 7.56 (1H, s); 7.51 (2H, d, J 8.5 Hz); 748 (1H, d, J 8.5
15 Hz); 7.42-7.39 (1H, m); 7.12-7.08 (1H, m); 7.04-7.01 (1H, m); 4.74-4.62 (2H, m); |
3.01(3H, s); 2.11 (3H, 5).
APCI-MS m/z: 547 [MH'1.

Example 11 5-
20  phenyl)-1,2-dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide

'H NMR (CDCl): § 9.93 (1H, i, J 5.8 Hz); 841 (1H, 5); 7.86 {(2H, d, J 8.7 Hz); 7.82 (1H,

d, J7.7 Hz); 7.76 (1H, t, J 7.7 Hz); 7.54 (1H, bs); 7.50 (2H, d, J 8.7 Hz}); 7.49-7.44 (1H,

mj; 4.73-4.60 (2H, m); 3.01 (3H, s); 2.34-2.28 (3H, ds); 2.20-2.14 (3H, ds); 1.90 (3H, s).

APCI-MS m/z: 560.1 [MH"].

Example 12 5-

phenyD)-1.2-dihydro-pyridine-3-carboxvlic acid 4-methanesulfonyl-benzylamide

THNMR (CDCls): 6 9.98 (1H, t, J 5.8 Hz); 8.49 (1H, s); 8.16 (1H, s); 7.87 (2H, d, J 8.8

Hz); 7.83 (1H, d, J 7.8 Hz); 7.76 (1H, t,J 7.7 Hz); 7.58 (1H, s); 7.52 (2H, d, J 8.2 Hz);
30 7.49 (1H, s); 4.76-4.60 (2H, m); 4.07 (3H, s); 4.02 (3H, s); 3.02 (3H, s); 1.91 (34, s).




20 [3-(trifluoronethyl)phenyl)-1, 6-dihydropyridine-3-carboxylate (0.70 g,
1.30 mol) in THE (10 m) and water (10 m ) was added NaOH (1M 2 m, 2
mmol ), and the m xture was stirred for 1 h at roomtenperature, nonitoring
t he progr ases 20k0idies reaction by LGM5.  20% conver si onPGHSEWDEeMIZEd and

anot her portion of NaOH (1M | nil, | mol) was added, and the reaction was
allowed to run for another hour. This piocess was repeated 2s until conplete
conversion of the ester was observed (normally 3-4 hours). The outcone of

t he reaction is tvvo corrpounds with the same mass, in a 95:5 proportion. The
mai n produgper LMﬁ conpound, and the other is a regioisoner. The
reacti on m X ure vvas evaporated in order to renove THF, and the residual
wat er solution was acidified and then extracted into EtOQAc. The organic
phase was collected and dried over Na2804 F| I tratlon WO 2005/ 026123
PCT/ SE2004Eg00pl833 £7(24nBioxoelih3 Aite gypyrimid 11 {90% of a
yel | owi sh sgli d, 1. . ;A portion of
t he producARGRMSHIVE Y- E-PrRafOORYUS acia maRIANesiipavly - 8 9. 90
(1H, t, . J{ 1'5%2&3931(1"' S); 789(2H d J82Hz) 7.84 (1H, d, J 8.0
Hz) ; 7. 97 ?ﬁé—[‘—\] 8.0 Hz); 7.51 (2H, d, J 8.5 Hz); 4.49 (1H, s); 7.41 (1H,
d, J 8.0 sAhiixturelofoRiodd6-méhyl- N44 Iﬁetﬁylﬁﬂfo(n?hbeﬂzy]]-ﬂ-&@&[:{-3H, s); 2.53 (3H,

s). APCI-M5 mz: 509.2 [M
5- (NLAcet y(tnﬂw?laﬁthwmm&ﬂﬂ élh ARxridine-Seasheramidex 047512 042 bmmally L4phenyl ) - 1

sol ut 1 on of X ey YRR e E RO (O, NASF b P AR T R 70,1
trifl uorongghiinoh/ BN R1dl) éndl Nay@op(zamr m dqee&:s GafeWastigbudlyBinedl g,

0.14 mol) in DCM (5 m) contalnlng0 (5 mM) was stirred in a seal ed
flask fior Pnder sifrgeentine sealethviehat8a0’¢ rmghgmmthﬁ@@omwdmmiem-du oxane (5

ver e st i1 v BUPEF TR eSO B ?&%ﬁ"(‘i@%é&w&%ﬂ%ﬁﬁ%ﬁnfied by

preparat i v, filfensl thPﬁermQﬂJ}e Gad AL &f cobi‘&dh*vés' tﬁelfﬁlﬂﬁl%ﬁéd white
solid. 1H NVR (DVBO-d6): 8 10.26 (1H, s): 9.95 (1H S); 979(IHt,J60

Hz); 8.50 EfMc aid;waldf, 'DIB: grigihic pl)ase WaQG}HEct@d)aI(cmH;a aqt)qou?plﬁaﬁe ¢24extdcted 8.4 Hz);

/.82 (1K \(ajwth ‘EJuZother poznon of EtOx&c.l%he combined organic phases were washed with water and

15 brine, and dried over Na2804. Filtration and evaporation followed by purification on silica
{heptane : EtOAc 2:1 to 1:1 to 1:2) gave 0.060 g (69%) of the terz-butyl protected
intermediate as a white solid. To a solution of the solid in THF (5 ml), TFA (5 ml) was
added in one portion and the mixture was stirred for 30 minutes. The reaction mixture was
concentrated and EtOAc was added to the residue. The obtained suspension was stirred for

20 10 minutes and the title compound was collected by filtration. Yield 0.045 g (100%) as an
off-white solid.

"H NMR (DMSO-dg): 8 11.31 (1H, s); 11.13 (1H, d, J 6.0); 9.91 (1H, t, J 6.2 Hz); 8.24

(1H, s); 7.90 (1H, d, J 8.0 Hz); 7.86 (2H, d, J 8.4 Hz); 7.81 (1H, d, /7.8 Hz); 7.70 (1H, d,

J 7.6 Hz); 7.65-7.39 (1H, m); 7.53 (2H, 4, 7 8.4 Hz); 7.52 (1H, 4, J 6.0 Hz); 458 (2H, d, J
55 62Hz);3.17 (3H, 5); 1.91 3H, 5).

APCLMS m/z: 575.1 [MH"1.

Example 14 6-Methyi-5-(5-methyl-[1.3.4Joxadiazol-2-y1)-2-0x0-1-(3-trifluoromethyl-
henyl)-1,2-dihydro-

idine-3-carboxvlic acid 4-methanesulfonyl-benzylamide

30



J 8.0 Hz); 7.55 (214, d, J 8.3 Hz); 4.59 (2H, d, J 6.2 Hz); 3.17 (31-L s);
2.18 (3H, s);1.91 20 (3H, s). APCI-M5 mz: 565.2 [MH]. d)

6- Met hyl - 5- (5- net hyl -f 1. 3. 41loxadi azol - 2-yl ) - 2-oxo0-1- (3-tri fl uoronet hyl phenyl
)-1, 2- di hwoesspsizdi ne- 3- carboxyl i c aci d 4- nmet hanesul PERGE28&¥2385am de 25
5- 0- Acetyl - hydr azi nocar bonyl ) - 6- met hyl - 2- oxo- 1- (3-tri fl uor omet hyl - phenyl ) - 1,
2- di hydro-pyridi ne-3-carboxylic acid #5net hanesul fonyl - benzyl am de (0.03 g,
0.053 mml) and TMs- pol yphosphate as a solution in DCM (prepared as
described in Synthesis 1982, page 591- 592) (3 n) were stirred in a seal ed
vial at 70)S§§%8£2_§13&F[1 }Egﬁ@_ \BSh -,‘, ” W PCM and washed
w th water aqueous phase was
extract ed gifldvremehiiBsh QQ]-Mé@ditheﬁnmmeﬂed organl ¢ phase WO

2005/ 026123 PCT/ SE2004/ 001335 48 was washed with brine, dried (Na2SO4),
filtered, arctaoaseatct atedavelhed mb) wete placas J-iadoiamethphNildi-ed by pr eparative

(VB0 oy ety Son e SR E SRS 3 bt bk P &?dpm%@-éy 7 98 (1 H
5L 10, i b it s 1 5 (1
(3H, s). Aﬁ@menyﬁ,hm;ﬂﬁneé(wémg a4 jmm ok triethylaminge@ exl al4.4 mmmmnfeﬂﬁmr@l e 14,

th f Ex 15 to 19 le 15

T A o St S0l SR ot

h 1) 1, e I d
PLETR R Gyt sy ekl gy o

7.94 (1H, msidde wﬁkﬁlriﬂ:bl by PrePara(iHPHC td gide Thetinle; coﬁ:pSﬁid?&s&leﬁfprhdlﬂWﬁ? 82
(1H, t, J 8.4 Hz); 7.55 (211, d, J 1s 8.4); 4.60 (211, d, J 6.1 Hz); 3.17
(311 8- MEPPMoH, t, J 7.3 Hz): 2.42 (3H s): 1.78 (211, sext, J 7.3 Hz):

.99 (311, IﬁNM?R?cﬁcﬂz)s97%P@H{V§5fﬁﬁz),§§é(ﬁq[sw+do (2H, d, J 8.3 Hz); 7.85 (1H,
d,J7.9 Ha); 7.78 (IH, t, 77.8 Hz); 7.53 (2H, d, J 8.3 Hz); 7.50 (1H, s); 7.42 (1H, d, 7 8.0
Hz); 4.69 (2H, t, J 5.9 Hz); 4.38 (2H, q, J 7.2 Hz); 3.03 (3H, 5); 2.50 (3H, 5); 142 3H, t, J
7.2 Hz).
15 APCIMS m/z: 537 [MH].

b)_5-(4-Methanesulfonyl-benzvicarbamovl)-2-methyl-6-0x0-1-(3-triflucromethyl-phenyl)-

1,6-dihydro-pyridine-3-carboxylic acid |
‘To a solution of ethyl 2-methyl-5-({[4-(methylsulfonyl)benzyllamino }carbonyl)-6-0xo0-1-
20  [3-(trifluoromethyl)phenyl]-1,6-dihydropyridine-3-carboxylate (0.70 g, 1.30 mmol) in THF
(10 mi) and water (10 ml) was added NaOH (1M, 2 ml, 2 mmol), and the mixture was
stirred for 1 h at room temperature, monitoring the progress of the reaction by LC-MS.
20% conversion was observed and another portion of NaOH (1M, 1 ml, 1 mmol) was
“"added, and the reaction was allowed to run for another hour. This process was repeated
25 until complete conversion of the ester was observed (normally 3-4 hours). The outcome of
the reaction is two compounds with the same mass, in a 95:5 proportion. The main product
is the subtitle compound, and the otheris a regioisomef. The reaction mixture was
evaporated in order to remove THF, and the residual water solution was acidified and then

extracted into EtOAc. The organic phase was collected and dried over Na;SOy. Filtration



Exanpl e 16 15-(5-(4- Met hanesul fonyl | - benzyl car banovl) - 2- et hyl - 6- oxo-1-(3 20
trifluoronethyl-phenyl)-1, 6-di hydro-pyridin-3-v11-]|

1, 3, 41loxadi azol - 2-vl | -acetic acid ethyl ester tH NVR (DVSO- d6) : 9.73 (1H,
t, J 6.0 Woioode2¢ip3(111, s); 8.01 (111, s); 7.94 (IH, RFT/%EM@GI%) 7.87
(211, d, J 8.1 Hz); 7.86-7.80 (211, m;_ 7.55 (211, d, J 8.1); 4.61 (211, d,
J 6.3 Hz); 4.30 (211, s); 4.17(2H, q, 7.2 Hz); 3. 17(311, s); 2.44 (311,
s); 1.22 (3H, t, J7.2 Hz). 2s APCI-M5 mz: 619.2 [MH+H1l. Exanple 17

5- (5- Cyanonet hyl - F1. 3. 41oxadi azol - 2-y, - 6- net hyl - 2- oxo- 1- ( 3-

trifluorong rgdr%l I

4- met hanes u‘? ?%éh %Eglgéérl\‘)zeyﬁjc érg%{ggg (%%j;% C'I%' }}vlfsh%)%o%%l%ﬁfgg%s usi% "H NWVR
( DVBO- d6) fur&eﬁw?tﬁoz(t‘pldnﬁt:anoﬁ Apartidn)of t‘tﬁ i‘ﬁdz(cﬁivlas ®urified uGidg @fdplaraa?e, HFPL@4 (111,
d J 7.6 (2H, d, J
8.3 o} 4 EAMRACDCI) SO901H. ¢ 32 KD S3LUIEL sy sogab o ey T G (1 s
5-

APCl - M5 ni

(5- Am ngziﬁﬁﬁz}loxa i d%oﬁégﬁé?%é?mt%ylsam%&?(&g %)h ?’} &1(;% gﬁ%?hyl -
phenyl s- L&A, gm/gmbgyaqdim @HCA; tm)qy(BHgs)aglsg (3H@t hanesul f onvl - benzyl am de
'H NVR ( DVBO- d6) : 1H, t, J 6.1 Hz); 8.71 (1H s); 8.00 (111, s);:
7.94 (1H, APCEM ndZiQ?)Z 1dg (2H, d J 8.0 Hz); 7.86-7.82 (111, m; 7.80
(1H, d, J 8.3 Hz); 756(211 d, J8210Hz) 7.29 (211, a); 4.62 (211,
6.09 Hz); 3.18 (3H, s); 2 40 (311 s). APO M miz: 548.2 [MH+1. Exanple 19
5-(5-Am ney § AR 6 fomet hvl -
phenyl)-1. enzyl am de
15 s); 7.99 (1H, a);

7.92 (111, d. 37, 8.2V 7. 83 (1 7.6 Hz): 7.79
(lH <(:|1° J PBSC%“W) S 1323? azlﬂsmf?glyl%eszlécafmﬁbz'@%&%mé’)1'(34 60 (21-?_ d, J
1 Hz); %Morérﬁétﬂyl-p?)enylg 1%1diRdro Pridifts g:-lca%xﬁﬁczacup@ﬂ)ﬂ o, Ot Tamol) in

DCM (5 ml) containing SOCl; (5 ml) whs stirred in a sealed flask for 2 h and then

concentrated. The obtained solid in 1,4-dioxane (5 ml, dried over molecular sieves) and
acetylhydrazide (0.1 g, 1.35 mmol) were stirred for 10 minutes and concentrated. The

15 residue was purified by preparative HPLC giving 0.041 g (52%) of the title compound as a
white solid.
"HNMR (DMSO-ds): 8 10.26 (1H, s); 9.95 (1H, s); 9.79 (1H, 1,7 6.0 Hz) 8.50 (1H, s);
7.93 (1H, s); 7.93-7.90 (1H, m); 7.87 (2H, d, J 8.4 Hz); 7.82 (1H, d, J 7.7 Hz); 7.74 (1H, d,
J 8.0 Hz); 7.55 (2H, d, J 8.3 Hz); 4.59 (2H, d, J 6.2 Hz); 3.17 (3H,‘s); 2,18 (3H, 5); 1.91

20 (3H,s).
APCI-MS m/z: 565.2 [MH"].

dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide

25 5-(N‘-Acety1-hydrazinocarbényl)—ﬁ-methyl-z-oxo-1-(3-triﬂuoromeﬂly1-phenyl)-1,2-
dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide (0.03 g, 0.053 mmol)
and TMS-polyphosphate as a solution in DCM (prepared as described in Synthesis 1982,
page 591-592) (3 ml) were stirred in a sealed vial at 70 °C for 3 h. The cooled solution was
diluted with DCM and washed with water. The organic phase was collected and the

30  aqueous phase was extracted with another portion of DCM. The combined organic phase



20 Exanple 20 5-(5-Ethvlam no-f 1.3.4loxadi azol -2-yl } 6- et hyl - 2- oxo- 1- ( 3-
trifluoronethyl-phenyl)-1.2-di hydro-pyridi ne-3-carboxylic acid

4- et hanesul f onyl - benzyl am de a)

5- Hydr azi Ras sodeisyds- 6- net hyl - 2- oxo- 1- (3-tri f | uor onet hyPEPBENY4O013BS 2- di hydr o-
25 pyridi ne-3-carboxylic acid 4-nethanesul fonyl - benzyl am de The title
conpound was prepared as described in Eﬁanples 14 (c) and 38 (a). APCl-Ms
mz: 523.2 [MH]. Retention tinme 1.72 m nutes. b)

5 (12- f(EthyIanino)carbonvIIhydrazino}carbonyl) 6- met hyl - N-f 4- (et hyl sul f ony

30 be
ki rPCH Wulth brine, anSI maé, T)I filter%d c}]co(ixrc%r%/art?d d;ﬂﬁ% solid mat nal was

-2 oxo- | -[ or onet’'hy car oxam de WO
2005/ 026121£1nIE€ET bﬁE&ﬁﬁ)ﬂl%ﬂBB& to §ﬂe'ﬁm title compound as a white sohd (0. 019 g, 66%)

5- hydr azi npcar bonyl - 6- et XI-Z-oxo-l- 3-trif|uoronet hen %[ 2- di hydr o-
pyri di ne- 3-BAMRAMSO-&i &°44 il Hahed )§ﬂ§ﬂlﬁéﬂy§pé @ g7 0. 057

nmol ) in e a 0. 23
nmol ) and %%é‘zﬂl?%ﬁ?ﬁ"éva& irgz o(ilgdt ?3§r@e}%§@£2rggoﬁg Qﬁ?(ﬁ'héi m xture
was evaporpg, @ﬂz?@dlj[(BH g)eglsdlqg{vgsz@(g}[rg)fl ed by preparative HPLC giving
0.015 g (449 the title Qonpound 1H NMR (CDC13): 8 9.96-9.87 (1H, m;
8.82 (111,ABYI-ME g 34l MH'Y 8.2 Hz); 7.84 (2H, d, J 7.9 Hz); 7.83-7.80
(111, m; 7.77 (11T, t, J 7.9 Hz); 7.52 (1H, s); 7.47 (2H, d, J 8.2 Hz);
7.47-7.41 (1H, m; 4.70-4.55 (21-L m); 3.23 (211, q, J 6.8 Hz); 3.01 (3H
E) ( SZES’ﬁyl(lg%%ﬁ): Eene}alﬁe(tl%d ) $f EkAmpldal; thd Coti5SdnadBr Blampledrs 1 1bMdtd - )

1. 3. 41oxadiregaedd: 2- yl ) - 6- met hyl - 2- oxo- 1- (3 trifluoromet hyl - phenyl ) -

1, 2-di hydr o- pyri di ne- 3- carboxyl i c acid 4-net hanesul f onyl - benzyl am de The
title &npound was prepared from 5-({ '
2-

[ (et hyl b

6. et hy! - NEPAEST pRe
benzyl | - 2-pghesy 3 '
di hydr opyr| di ne- 3-car boxam de u5| n% an anal 0 ous met hod to that described in

Exanpl T63G 268 (8 (HL. 6); 80G1H, 9794 6Ll { 1H, )
7 99 111, 7.84 (1K
( Hsthz» 588?3(31({7% ]J'(SZ%HZ#{I 8651 go_ﬂﬂ%)?ﬂ? 78§2 Gfth, foatfl TG 84
15 84)4.60 (2H, d J6.1 Hz): 3.17 (3H, s); 2.92 (2, t, J 7.3 Hz); 2.42 (3H, 5); 1.78 (2H,
sext, J 7.3 Hz); 0.99 (3H, t, J 7.3 Hz).
APCI-MS m/z: 575.2 [MH .

Example 16 {5-[5-(4-Methanesulfonyl-benzylcarbamoyl)-2-methyl-6-0x0-1-(3-

ester
'H NMR (DMSO-dg): 8 9.73 (1H, t, J 6.0 Hz); 8.77 (1H, s); 8.01 (1H, s); 7.94 (1H, d, 7 7.8
Hz); 7.87 (2H, d, J 8.1 Hz); 7.86-7.80 (2H, m); 7.55 (2H, 4, J 8.1); 4.61 (2H, d, J 6.3 Hz);
430 (2H, s); 4.17(2H, q, J 7.2 Hz); 3.17(3H, s); 2.44 (3H, s); 1.22 3H, t, / 7.2 Hz).

25 APCLMS m/z: 619.2 [MH"].

benzylamide



20 Hz); 4.60 (2H, d, J 6.1 Hz); 3.26 (2H, p, J 6.6 Hz); 3.17 (313, s); 2.38
(3H, s); 1.18 (3H, t, J 7.1 Hz). APCI-M5 nlz: 576.3 [H]. Exanple 21
5-(5-N. N-Di net hyl am no- 11, 3, 41oxadi azol - 2-vl) - 6- et hyl - 2- oxo-1-(3- 25
trifluororedbysozgateenyl ) -1 . 2- di hydro- pyri di ne- 3- car box PCTSEZ8H/@01335

4- et hanesul fonyl - benzyl am de 5-({ 2-UN, N-D nmet hyl am no) car bonyl | hvdr azi no
1 carbonyl)-6-nethyl -N 14- (nethyl sul f@ﬁyl ) benzyl | -2-o0xo0-1-[3-(trfluorom
et hyl ) phenvl | - 1, 2-di hydr opvri di ne-3- 30 car boxam de WD 2005/ 026123

PCT/ SE2004/ 001335 51 To

S- hydrazi nee RO INISE-dRiaY/73 ?H—P’EQI“Glz ﬁg%; tsrmf(hﬂog)om Putt < ('é}r d, /276l hydro-
pyri di ne-3-carboxylic acid 4-methanesul fonyl -benzyl am de . 0. 057
mol ) i n THE; 781 (25| 4, J\walsHz) d86-N0NZH] mixt 38 @&, uarmgmm.mams)(, @.6(0247 g,
0.23 mol ) and the mxtur% 3 stirred at 50 C for 3 h. The m xture was

evapor at edZhhé: £ & Hzxsh @ W 426Hi% ed by preparative HPLC giving 0.020 g
(60% of t 'H NVR (DMBO-d6): S 9.92 (1H, bs); 9.80 (1H, t,
6.2 Hz); Sf%éfd%"zc?m%m 1H s): 7.94-7.89 (2H m); 7.87 (2H, d, J 8.5
Hz);7.£2(1HdJ82Hz)773(1HdJ78Hz) 7.55 (2H, d, J 8.5
Hz); 4.59 (2H, d, J60Hz) 317(3H S); 28(6H s); 2.19 (3H, s).

APCl - VS i Example 18 154 1-2-y1 thyl-2-0x0-1-(3-trifluoromethyl-

5- (5-N, N- Di,net 2-(ixo-1-(3-trifluorom
ethyl - p
451 ?{Etz hft?es’tﬁﬁmi c[bmz)vd@ra 9131 (iret, tMi Hzper'mmok)vmo QIERR7S (LHO®) 7 8.0

di met hyl arﬁhb?@&t(mV]SkQ/Hz)aﬂBﬁﬂ}&%(ﬁHom)’W}S%(lHeﬂhW 3 Hz): J-3on@Hagdi B/ f onyl )

b I 5
o>e<2231/ ][% (WI’?@B(S%%’FFAT%% %grqglqz)’l?’lzggmfl)d?éf}ﬁﬁdﬁ)ne 3- car boxami de using
t he gener ahpcn®isws: 9657 f§ in Exanple 14 (d). 1H NVR (DM5O-d6): S 9.79

(1H, t, J 6.2 Hz); 8.69 (1H "s); 8.00 (1H, s); 7.93( 1H d, J 7.9 Hz); 7.87
(2H, d, J 8.4 Hz): 7.85 (1H, t, J7.7 Hz); 7.80 (1H, d, J 7.7 Hz): 7.55 (2H,

d, J
Example ‘19 5-

phenyl)-1.2-dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide
15 'HNMR (DMSO-dg): 6 9.83 (1H, t, 7 6.2 Hz); 8.46 (1H, s); 7.99 (1H, s); 792 (1H, d, J 74

Hz); 7.87 (2H, d, J 8.2); 7.83 (1H, d, J 7.6 Hz); 7.79 (1H, d, J 8.0 Hz); 7.55 (2H, d, J 8.3
Hz); 7.42 (2H, 5); 4.60 (2H, d, J 6.1 Hz); 3.17 GH, s); 2.21 (3H, 5).
APCI-MS m/z: 564.1 [MH 1.

20

25  pyrdine-3-carboxylic acid 4-methanesulfonyl-benzylamide
The title compound was prepared as described in Examples 14 (c) and 38 (a).

APCL-MS mv/z: 523.2 [MH ] Retention time 1.72 minutes.

b) 5-({2-[(Ethylamino)carbonyllhydrazino}carbonyl)-6-methyi-N-[4-(methvisulfonyl)

-2-0x0-1-[3-(triflu rometh Dphenvl}-1.2-dihydropyridine-3-carhboxamide

30



8.4 Hz); 4.59 (2H, d, J 6.2 Hz); 3.17 (31-L s); 3.06 (6H, s); 2.36 (3H, s).
20 APCI -M5 mfz: 576.3 [ MH+] Exanple 22

6- Met hyl - N- [ 4- (et hyl sul f onvl ) benzyl | - 2- oxo-5- (pvrazi n-2-vl)-1-[ 3-

(trifl uor evarpiobwieiphenvl | - 1, 2-di hvdropyri di ne- 3- car box BT/gB2004/001335

Tri s(di benzyl i dene- acet one) d| pal | adi um( 0) (1 ng) was added to
5-i0do-6-nethyl-N-[4 25

(et hyl sul fonyl ) benzyl ] -2-0x0-1-[3-(tri f | uor o- met hy]) phenyl ] -1, 2-di hydr opyri
di ne- 3- carboxam de (Exanple 1 (d), 20 ng, 0.034 mmol),

2-(tributy 040 hosphine (1.6
mg, 0.006 m?’?&ﬁ%ﬂ’?‘yﬁ@ 288&&@1 O loggisﬁlargon ﬁ%ﬁ% l&l?’e was stirred
in a seal epyridim-3-airbdHlic @cidviemethgitbulfohlyl-Benzglantde10.030 0. Gi'bqtnufoﬁ inwas

filtered through celite and evaporated. The residue was dissolved in toluene

and et her b#-digxened@anl) wep addsd ediypiseeyreatefk01G 3, OB aamel andithg Haﬁm@d"’ﬁsn vacuo
5 279 2005 0261 004/ 001335 52 6 9.93 -
s(a.sgg(lH /%H“" m fegp ??g‘(%ﬁq SGIERUIE WIS gyap Pﬁﬂeﬂr‘i‘?‘w“s‘("% , d, J 14.0
Hz); 7.9 % 2H 3.01

) s) %m}’lga%gg@ﬁamﬁxe @L’@%ﬂﬁ 0465 gf«hfﬂﬁfthé‘txtfaﬁcomp%u&? ( m;

(3H,
6- Met hyl - 5 HM&DQh}; IS)Q%-%B?)(ICH, s 587 (JIHLGB o"/rm it dph&mz) .71842(2m &yidr o-

B odor 6 b RiANE S0 R 207 (O & oo 1 550868 BB /8280 et hy ) ph
enyl]-1,2- ﬁ?bmr(?ﬂymdu ~%gs *P;B?(?g% %,g?%l@);ﬁoﬂ@{ gsna'eh (K, sag o

2- trlbutylstannyl oxazol e prep accor
I|teraturelWIﬁHEdMWE$Em)Pd(PPh3)4 (0.015 g, 0.012 nmol) and di et hoxyet hane
(DVE, 2.5 d tig stirrer bar were placed in a vial. The
suspené?onghéggﬁﬁﬂgéggggﬁwgﬁghe vial seal ed, and subsequently heated (100 C)
wth stirring for 4 h. LG M confirned the conversion of the iodide to the
desi red product, -and the solvents were renoved in vacuo. Purification on
preparativ LttAtdngn adibdd] 2-yI56-aRII-ARG ol (3 fIdorofmety]-Bienghwhi t e
solid after tﬁeeze-dr_lno tge pure fractlon% H NNR (DMBO-d6): S 9.79 (IH,
t, J 6.2 Hz : SXYIIR acigls ‘ <

The title compound was prepared from 5- ({2 [(ethylamino)carbonyl}hydrazino }carbonyl)-
15 6-methyl-N-[4-(methylsulfonyl) benzyl]-2-oxo-1-{3-(trifluoromethyl)phenyl]-1,2-
' dihydrbpyridine—3-carboxan1ide ﬁsing an analogous method to that described in Example
14 (d). '
"H NMR (DMSO-dy): § 9.78 (1H, t, J 6.0 Hz); 8.69 (1H, s);-7.99 (1H,s); 793 (1H4,d,J 7.5
Hi); 7.87(2H, d, J 8.5 Hz); 7.84 (1H, d, J 8.0 Hz); 7.81-7.75 (2H, m); 7.55 (2H, d, J 8.1
2 Hz);4.60 (2H, d, J 6.1 Hz); 3.26 (2H, p, J 6.6 Hz); 3.17 (3H, s); 2.38 (3H, s); 1.18 (3H, t,J

7.1 Hz).
APCI-MS m/z: 576.3 [MH].

30 carboxamide



(1H, d, J 7.9 Hz); 7.87 (2H, d, J 8.2 Hz); 7.85 (1H, t, J 7.9 Hz); 7.80 (1H,
d J 7.8 Hz); 7.55 (2H, d, J 8.2 Hz); 7.42 (1H, s); 4.67-4.55 (2H, m; 3.17
(3H, s); 2.46 (3H, s). APCI-M5 mlz: 532.2 [MH]. 20 Exanple 25

6- Met hyl - Gy 3eosmidiyd - 1H i mi dazol - 2-yl ) - 2- ox0- 1- ( 3-tri f PGDISBIH04/901335-

phenvD- 1, 2- di hvdr o- pyri di ne- 3-carboxylic acid 4-nethanesul fonyl - benzyl am de
5-1 odo- 6- net hyl - N-[ 4- (et hyl sul fonyl ) b&&zyl ] -2- oxo- 1-[ 3- (tri fl uor o- met hyl ) ph
enyl]-1, 2- di hydropyri di ne-3-carboxanm de (0.06 g, 0.1 nmol),

1- net hyl - 2- tributylstannyI-IH 2s imdazole (0.11 g, 0.5 mol, prepared

aceor di g 19l ERLHAELBSEMISSho P BRI heuk ofiRp adidg o)), OV

(2 M) and™a rre ar were‘place suspensi on was

degassed aﬁ%cﬁd&%—&drb&xﬂ?@&m&ﬁ%@lﬂane&ﬂﬂ)@uﬁ&iﬂﬂuﬁﬁﬂd (0.08e @l ®d57 HeL)G THFt h

stirring overnight. LC-MS confirned the conversion of the iodide to the

desired prdQua) was added Ne-dimoetidnarbamey] ehlogde (024712, 03& m;nOIP%rrdl th¢ cati on on

preparative. HPLC affor Sto %‘? tle co ound 100 was a white
solid aft PRI ﬁgor éﬂ Wﬁgritﬁg

PCTI SE2D0 2 Hz 8.30 (111
iy ?ﬁl‘%ﬁﬁé)@%@%z“‘%*%‘%ﬁc(%“@d@%m st 8, 0

7.55 (DMS@ &):189.92 @H3 bs)( 2.B) (15,1, €2 B&); & OH(1Es3); 8.486&%[,4) 55 (211,
D i §82g?54-7%b ot ), 787 e, s 85 ), Y3 ol o, A ST A Bl & P fub - O
6- Met hyl - 29 1}s . z 1.2-
di hydrg pvri %?ﬁgd??g f)é gﬁag% ﬁ %iyngshju?’;'gﬁkh\é@nggg%)%
5-1 odo- 6- nAPﬁyMSNn{zﬂfsS(%[ME] bul fonyl )benzyl ]-2-o0ox0-1-[3-(trifluoronethyl ) ph

enyl]-1,2- dihydropyridine-3-carboxam de (0.080 g, 0.135 mmol),
4- trlbquI stannyl -1 -trityl-1H 10 pyrazole (0.08 g, 0.13 mmol, prepared

oo 0 s TR AR el AL IRk R0 e Bolibule] ). DV

degassed, ofRbyldmidy th stirring

overnight. LG M shovved that al nost aII startl ng |od| de had been consuned to
give a The title compound was prepared from 5-({2-[(N,N

dimethylamino)carbonylJhydrazino }carbonyl)-6-methyl-N-[4-(methylsulfonyl) benzyl]-2- '

15 oxo-1-[3-(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide using the general
method described in Example 14 (d). |
'H NMR (DMSO-dg): 8 9.79 (1H, t, J 6.2 Hz); 8.69 (1H, s); 8.00 (1H, s); 7.93( 1H,d, J 7.9
Hz); 7.87 (2, d, J 8.4 Hz); 7.85 (1H, t, J 7.7 Hz); 7.80 (1H, d, J 7.7 Hz); 7.55 (2H, d, J
8.4 Hz); 4.59 (2H, d, J 6.2 Hz); 3.17 (3H, s); 3.06 (GH, s),2 36 (3H, s).

20  APCI-MS m/z: 576.3 [MH'].

Example 22 6
(trifluoro-methylphenyl]-1,2-dihydropyridine-3-carboxamide
Tris(dibenzylidene-acetone)dipalladium(0) (1 mg) was added to 5-iodo-6-methyl-N-[4-

25 !(mcthylsulfonyl)benzyl]-2-oxo—1-[3-(triﬂuord-methyl)pheny]]-1,2—dihydropyridine-3-
carboxamide (Example 1 (d), 20 mg, 0.034 mmol), 2-(tributylstannyl)pyrazine (25 mg,
0.068 mmol) and triphenylphosphine (1.6 mg, 0.006 mmol) in toluene (1.5 ml) under argon

and the mixture was stirred in a sealed vial at 100 °C overnight. After cooling, the mixture
was filtered through celite and evaporated. The residue was dissolved in toluene and ether

30 was added. The precipitate was filtered off and dried in vacuo (5 mg, 27%).



mai n product. The crude m xture was evaporated and the residual oil was
purified on silica 1s (heptane: EtQAc 1:2), giving 0.060 g of the
intermediate trityl protected product. The internediate was dissolved in
DCM (3 m )waredosiBéx2§ 3 nil) was added. The m xture was BFSFEWPIPBIIC) with
stirring for 30 mnutes. The reaction was quenched by the addition of

met hanol (5 m ). Purification on prepar®ive HPLC gave the title conpound
(0.016 g, 22% as a white solid after freeze-drying the pure fractions. 20
.1H NW\R (DVBO-d6): S 9.98 (1H t, J 6.2 Hz); 8.38 (1H s); 7.94 (111, s);
7.91 (1H dim(@cld)r)w%e‘?rii ¥ G m)u$.82 - 873(m)m)3®487648(0 R e6H; 7. 75

ot G ek et . R Bl s oo R,

6- Met hyl - Ns)1 218 (3L suI f onvl ) benzyl -2-o0xo0-5-pvrimdin-2-yl-1-13-
(trifluoro-nethyl)phenyl)-1, 2-di hydropyridi ne-3-carboxam de

Tris(di benA?CIMm&:ﬁttSth)Hd]l pal | adi un(0) (1 ng) was added to

5-i odo- 6- et hyl - N-[ 4-

(et hyI sul fonyl ) benzyl ] -2-o0xo0-1-[3-(trifluoronethyl)-phenyl]-1,2-di hydropyri

di ne- 3- caﬁg §§ éggll!ﬁé_@xagag_%_@%;_h ?d ; rﬂ'ul%%ﬁ{h!- @t ;nnm ;;yﬂ m! dine (25

ny, 0 068 5yl uene

(1.6 m) uﬂﬁmeas:garbogﬂld at:idel-memxﬂdsﬁ]ﬁar_wg @@r_lanﬁm at 100 C overnight. After
cooling, th xture fil t dthro 005/ 026123 PCT/ SE2004/ 001335
54 celite aﬁf&{n g)ﬁmlﬁ (metiylsuliony “%bgl;z'ﬁﬁ?' T[SéH‘fBX‘?I‘bF’é PRavd-lgpLC. Pure

fractions t _ H NVR
o) mﬁyﬁopiﬁcglgezﬁﬁbb%aéxww%o 189 nsmagq &8 %H%Eyl(-é:ame (@YQ/Q7 o !

7 73 (aH, 0.3 mupolsprepared apsoqdhlg to h;eratmemcedmeszsl’r(( Phs)rﬁo 015 376013 D (2H,

o et hyl - SEARk RSl POl 2.55p st bl ettt licibin BRARTRS. *°

1, 2-di hydr mspe;ﬂsiodlwm&gas&rdbmﬂyﬂd walaedlet, 4ndraibseque sty msmw(mm?mwlmﬁ de 10
SOt BN U oy ety b2 e bl ahoh st omst 1) -pr
mol ), 1- ”eﬂhp,)éblvénﬁ (wvbeErEﬁWeiltxﬂ RES(bo: Pidification on preparative HPLC afforded the title
15 compound (0.06 g, 67%) as a white solid after freeze-drying the pure fractions. |
"H NMR (DMSO-dg): § 9.79 (1H, t, J 6.2 Hz); 8.91 (1H, s); 8.28 (1H, s); 7.99 (IH, §); 7.93
(1H, d, J 7.9 Hz); 7.87 (2H, d, J 8.2 Hz); 7.85 (1H, t, J 7.9 Hz); 7.80 (1H, d, J 7.8 Hz);
7.55 (2H, d, 7 8.2 Hz); 7.42 (1H, s); 4.67-4.55 (2H, m); 3.17 (3H, s); 2.46 (3H, 9).

APCI-MS m/z: 532.2 [MH'].

20

phenyl)-1.2-dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide
5-Iodo-6-methyl-N-[4-(methylsulfonyl)benzyl}-2-oxo-1-[3-(trifluoro-methyl)phenyl]-1,2-
dihydropyridine-3-carboxamide (0.06 g, 0.1 mmol), 1-methyl-2-tributylstannyl-1H-

25 imidazole (0.11 g, 0.5 mmol, prepared according to literature procedures), Pd(PPhs)s
(0.015 g, 0.012 mmol}, DME (2 ml) and a magnetic stirrer bar were placed in a vial. The

suspension was degassed and the vial was sealed, and subsequently heated (100 °C) with

stiming overnight. LC-MS confirmed the conversion of the iodide to the desired product,

and the solvents were removed in vacuo. Purification on preparative HPLC afforded the
30 title compound (0.005 g, 10%) as a white solid after freeze-drying the pure fractions.



pyrazole (0.07 g, 0.3 mmmol, prepared according to literature procedures),
Pd(PPh3)4 (0.015 g, 0.012 nmol), DME (2 m) and a nagnetic stirrer bar were
placed in a vial. The suspension was degassed and the vial was seal ed, and
subsequent o Joesag2ed3 (100 C) with 1s stirring overni ght .pdIGEY®40er38s r red t he
conversion of the iodide to the desired product, and the solvents were
renmoved in vacuo. Purification on silic# (heptane:EtOAc 1:2 to 1:3)

afforded the title conpound (0.040 g, 75% as a white solid, which was
subsequently freeze-dried. "H NWR (DMSO-d6): S 9.89 (1H, t, J 6.2 Ft) 8.21
(1H, s); 8'BNNRHDMIO-dz): 52.881H, 1] 6.2 HAB.J GH, s B031H7s){ 2H-789 (IHS. 3 Hz) ;

(i &%) ersBlon s 28 sftenr fombi el mfiss QR a gt S sin 7 i 9y 706 85" an
s). APCl - ML 662455 %2}&'\45#*]3 53@3%&39172?}1 s); 1.85 (3H, s).

6- Met hyl - 5- ( 3- met hyh' soxazol - 4- methyl sul fonyl benzyll-2-oxo-1- 25

13- (trifl unrQIMISMH/2: qugm{MHﬁ] 2-di hydr opvri di ne- 3- car boxani | de

5-10do- 6- et hyl - N-[ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo- 1- [ 3-

(triflueronmethyl)phenyl]-1,2-di hydropyr| di ne- 3-car boxam de (25 ng, 0.042
. I 0.0

mmol ), tetraki and
3- et hyl - tEr Feoiﬁ iy Bz O SRt IS sorroea Py D.

Uchi yama i g e \ '*h.—..‘ lic 38d 4-méiRhksul A 90beng Jdmide, 0. 086 rTmD|) wer e
mxed in D In an ar vial was cl osed and

oAt o wi ¢ & Tota-b el ooy Ing oSy F R da3t e by b o IV

2005/ 02612 ide f t at d
wat or . The%ﬁﬁﬁgﬁ?ﬁ% cafidainide {PORAL 0SS théh) 3 il Widindl L Sl macel 2 & a0
phase was gyiaecle (/@8 g oM mmoi;,q:quplamﬂaccofdmg far literattre prvsedupas),iFd(#ERh; 2y

r epar at C. eld mmol (52 %4. H N 0O.d6): S 9.91
PLEPa 2 Y o Bhtg 0.0y Sény Cifts gl 2G5 cgetié it b wegp Praced A gl Big
7.54 (2H, deactdr &agdéga;sed%éamf s%atedqmda,e@eaanmm Roaled (68 il steigdl (3H, S) |
1.88 (3H s). APCI-MS miz: 5465 A e 30 6 Vet hyl BT ot hyl -

1. 2. 41oxadic¥gaights LE}WSzhewed thay ﬂémw[t.anI 3 n@@ﬁvhad been consumied to give a

main product. The crude mixture was evaporated and the residual oil was purified on silica

15 (heptane:EtOAc 1:2), giving 0.060 g of the intermediate trityl protected product. The
intermediate was dissolved in DCM (3 ml) and TFA (3 ml) was added. The mixture was
heated (50 °C) with stirring for 30 minutes. The reaction was quenched by the addition of
methanol (5 ml). Purification on preparative HPLC gave the title compound (0.016 g, 22%)
asa whité solid after freeze-drying the pure fractions.

20 'HNMR (DMSO-dy): §9.98 (1H, t, J 6.2 Hz); 8.38 (1H, s); 7.94 (1H, s); 7.91 (1H, d, 7 8.1
Hz); 7.87 (2H, d, 7 8.3 Hz); 7.84-7.80 (2H, m); 7.75 (1H, d, J 7.9 Hz); 7.55 (2H, d, J 8.4
Hz); 5.76 (1H, s); 4.64-4.55 (2H, m); 3.17 (3H, s); 2.06 (3H, s).

APCI-MS m/z; 531.1 [MH 1.

s Example27 6
(trifluoro-methyD)phenyl]-1,2-dibydropyridine-3-carboxamide
Tris(dibenzylideneacetone)-dipalladium(0) (1 mg) was added to 5-iodo-6-methyl-N-[4-
{methylsulfonyl)benzyl]-2-oxo-1-[3-(trifluoromethyl}-phenyl]-1,2-dihydropyridine-3-

carboxamide (20 mg, 0.034 mmol), 2-(tributyl-stannyl)pyrimidine (25 mg, 0.068 mmol}
30  and triphenylphosphine (1.9 mg, 0.007 mmol) in toluene (1.6 ml) under argon and the
mixture was stirred at 100 °C overnight. After cooling, the mixture was filtered through



I 0 phenyl)-1.2-di hydro-pyridi ne-3-carboxylic acid

4- mat hanesul f onyl - benzyl am de

5-10do- 6- et hyl - N-[ 4- (et hyl sul f onyl ) benzyl ] -2-o0xo0-1-[3-(trifluoronethyl)phe
nyl]-1, 2- wolegetvoapaes i di ne- 3- car boxam de (0.236 g, 0.4 rBQI/SE20H€33M de oxi ne
(0.088 g, 1.2 mmol), Pd(PPh3)2C12 (0.014 g, 0.020 nmol), triethylam ne
(0.081 g, 0.8 nmol), toluene (15 m) a?H a magnetic stirrer bar were |oaded
into a pressure safe steel reactor. The 1s reactor was degassed with CO and
when all air had been renoved, a 4 atnospheres pressure of CO was appli ed,

and t he rea@ln@andampmmeﬁetmmé&@spm@ed baprepaati ISPl Rywe fractions persceed
over ni ght . aInDst ting iodide had been consuned to
Freomsn, o EFR et Biipihe Pame 20

gi ve a nai neﬁ’e e cr ‘vapor ated and the residual oil
Waz part :j t lHdmadR ébbnweavo $1-083 d(ﬁH%n)’}@}EZﬁr(lHTJJﬁSMMIdQl BJ)&HE TG - 'Eté$ loiCt idz)
and was dried an ev rate ur cation on si ept ane: Et OAc
Gave pur o (A 2157 ¢ 0 BIRRGR S T RAUE i 25 <67 (L mY: ek (NS4
968(1;Lr( 1y6.2 Hz); 8.91(1H, s); 8.01 (1H, s); 7.95 (1H, d, J81 Hz);
7.87 (211, J{ 3 8.02 Hz): 7.86 (1H t, J 7.16 Hz): 7.81 (1H d. J 7.86 Hz):

7.55 (2H, APCIMSmdz 231 M- 4. 55 (21-L m); 3.17 (3H, s); 2.47 (3H. s);
2,41(3H, s). 2s APCI-M5 mz: 547.0 WL.. Exanple 31 6-Methyl _
- (3-met hyl i soxazol - 5-yl ) - N-f4- (et hyl sul f onyl )benzvl | - 2- oxo0- 1-

I I : h

f3- (trlflu one |
corrpound iﬁ%

: t i AL bEchT 134 < .4
5-1 odo- 6- mitzbdih d}b &H@-Blwbw ﬁcomda Bﬁﬁéshl‘f&l e{tﬁdét i 11 uor omet hyl ) phe
nyl]-1,2- di I ne- 3- car boxam de ), WD 2005/026123

PCT/ SE20045d0B63etsg: N—&fmgﬁmmylga@gﬂrmammm oBenyl: 1,5, 0043
mol ) and e descri bed
Tt rahe SHHRoPY g < bhith T A0 R 1 ymhe e el SURERE R BT "EE
Yield: 15 mpyrazéle (128037 208 mrid®, piparad abdrdi DhiRechbiire piSc&durds),(PdPPH;), (0065 0 Hz) ;
8.57 (1H, s - 7.79 (5H, s m; 7.55 J=8.4 He);
6.67 (111, g)‘?°1-774 )%E‘MESQ? ml}ﬂed En’rﬂ%‘)‘ﬁ“cé&%‘?‘ baz y¢re plgced s g&arg;qe 2.17
(31!, s). suspension was dégassed and the vial was sealed, and subsequently heated (100 °C) w1th

15 stirring overnight. LC-MS confirmed the conversion of the iodide to the desired product,

and the solvents were removed in vacuo. Purification on silica (heptane:EtOAc 1:2 to 1:3)

afforded the title compound (0.040 g, 75%) as a white solid, which was subsequently

freeze-dried. _

'H NMR (DMSO-dg): & 9.89 (1H, t, J 6.2 Hz); 8.21 (1H, s); 8.02 (1H, s}, 7.92 (1K, 4, J
20 7.31 Hz); 7.87 (2H, d, J 8.3 Hz); 7.85-7.80 (2H, m); 7.54 (2H, 4, J 8.3 Hz); 7.53 (1H, d, J

1.8 Hz) 6.33 (14, d, J 1.8 Hz); 4.66-4.55 (2H, m); 3.72 (3H, s); 3.17 (3H, s5); 1.82 (3H, s).

APCI-MS m/z: 545.2 [MH 1.

Example 29 6-Methyl-5-(3-methylisoxazol-4-yl}-N-[4-(methylsulfonyl)benzyl]-2-oxo-1-

25 . [3-(trifluoromethyliphenyl]-1.2-dihydropyridine-3-carboxamide
5-lodo-6-methyl-N-[4-(methylsulfonyl)benzyl}-2-oxo-1-[3-
(triﬂuoromethyl)phenyl]—1,2-dihydropyridine—3—carboxamide (25 mg, 0.042 mmol),
tetrakis(triphenylphosphine) palladium (2.5 mg, 0.0022 mmol) and 3-methyl-4-
(tributylstannyl)isoxazole [synthesized as described by D. Uchiyama in Heterocycles, 43,

06,1301, 1996] (32 mg, 0.086 mmol) were mixed in DME (0.45 m}) in an argon filled vial.
The vial was closed and heated with stirring at 100 °C for 24 h. The reaction mixture was



APCl - M5 mlz: 546.4 [ MH]: The conpounds of Exanples 32 to 37 were prepared
usi ng anal ogous nethods to those 10 described in Exanples 1 (a) to | (d)
and 2. Exanple 32

5- (3. 5- Di nwbhydsmestazol - 4- vl ) - N-f 4- (i sopropvl sul f onyl ) b @ETHERMOFHOHBIShy | -
oxo-1-f3-(trifluoronethyl)phenyll-1.2- d| hvdropyr| di ne- 3-car boxam de 1H NMR
(CDC13): 610.12 (1H, bt,); 8.44 (1H, s)3 7.86-7.67 (4H, m; 7.56 (1H bs,);
7.51 15 7.47 (3H, m; 4.76-4.66 (2H, m; 3.21-3.11 (111, m); 2.34 (3H, d, J
6.8 Hz); 2.20 (3H, d, J 6.8 Hz); 1.93 (3H_ s): 1.27 (61-L d, J 7.0 Hz).
APCI - M5 i powrgshigtq anmix Egtgﬁl}ﬂcgtatggnd water. The mixture was shaken, the water phase

5-(3.5-D I 2- oxo- 20
1-f 3-(trin?H%ro f%(ﬂ ikpﬁrgnv [.}klsggv éﬁh%ﬁ/d{w}ws&ﬁ Sﬁggﬁg\a‘ﬂ; 5 g%dn@%j‘gxng NVR
(CDC13): 8ptit[f1e315)y(p1é;barduv¢ HPLCS . vidd( 1Hngs). Ozﬂmﬂﬁ} G288).(3H, m; 7.78 (1H,
bt,); 7. 571 (1H, bs,) 7.53-7.47 (3H, m); 4.73-4.69 (2H, m; 3.09 (211, q, J
7.4 Hz,); MmMS@dsJ 369 91 (H&.)t 1620213,1:8134 (&, s]) 69§(Hi;s) 29947.03H, s):

1.26 (3H, t }%) gﬂz&t

N f 4- (@cwﬁgaw.ém 750050 67, 3, 56 Al LT (360 SR (IE0,0) 188 OFL

met hvl -f3-(trifluoronethyl)phenyl]-1,2-di hydropyri di ne-3-carboxanude
1H NI\/R(CD%13) S 10.06 (1H, bt,); 8.43 (1H s); 7.88-7.76 (411, m); 7.56
(111, bs) Kpéﬂ.MgmﬂJs&@y ] 4.74-4.63 (2H, m; ); 2.45-2.38 (1H, m; 2.33
(3H, d, J 6 2.19 d, 30 J6.7 Hz); 1.92 (3H, s): 1.35-1.30 (2H,
m; 1.07-0. 99 (2H n) V\D 2005/ 026123 PCT/ SE2004/ 001335 57 APCI-Ms m z:

586 [ M+]._Exanpl : .

1-(3- Wano%ﬁ%ﬂ?lle)a%& Bl R i 32digzalsSrg)-Zzoxa L Grlrifly romcth 1-

( met hvl,sul favhhRemsivVdd i WY &k ) ﬁmdge s 1H NMR
(CDC13) : ' 7.77 (1H,

bt ) 7. 625- ro®16-(n¢ﬂayl h}[4~(memlsnlfe® mcyl -ox@ld@-(morosqethmpaalyqlsw d, J 5.7
2.19 éxﬁ}dropyrﬂhne—?»-gargoxamléle (0]23%% éi%mgl)) acetamide oxime (0.088¢g,1.2

mimnol), Pd(PPhs)2Cl; (0.014 g, 0.020 mmol), triethylamine (0.081 g, 0.8 mmol), toluene
(15 ml) and a magnetic stirrer bar were loaded into a pressure safe steel reactor. The

15 reactor was degassed with CO, and when all air had been removed, a 4 atmospheres
pressure of CO was applied, and the reactor was heated to 95 °C. The reaction was allowed
to proceed overnight. LC-MS showed that almost all starting iodide had been consumed to
give a main product. The crude mixture was evaporated and the residual oil was partitioned
between EtOAc and water. The organic phase was collected, and was dried and

20 evaporated. Purification on silica (heptane:EtOAc 1:2) gave pﬁre material (0.083 g, 38%)
as a white solid.
"H NMR (DMSO-dg): 8 9.68 (1H, t, J 6.2 Hz); 8.91 (1H, s); 8.01 (1H, s); 7.95 (1H, d, J 8.1
Hz); 7.87 (2H, d, J 8.02 Hz); 7.86 (1H, t, J 7.16 Hz); 7.81 (1H, d, J 7.86 Hz); 7.55 (2H, d,
J 8.3 Hz); 4.67-4.55 (2H, my); 3.17 (3H, s); 2.47 (3H, s); 2.41 (3H, s).

s APCI-MS m/z: 547.0 [ME].

Example31 6
[3-(trifluoromethyl)phenyll-1.2-dihydropyridine-3-carboxamide
The title compound was synthesized in the same way as Example 29 but starting from

30  S-iodo-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-ox0-1-[3-(trifluoromethyl)phenyl]}-1,2-
dihydropyridine-3-carboxamide (50 mg, 0.085 mmol),




APCl - M5 niz: 517 [ MH#] 10 Exanpl e 36

1- (3- Chl or ophenyl ) -5-(3, 5-di net hyl -i soxazol - 4-yl) - 6- net hyl - 2- oxo- 1. 2-

di hydr o- pyri di ne- 3-carboxylic acid 4-nmet hanesul fonyl -benzyl am de 1H NWR
(CDC13): Swo.20és/kdiks bt,); 8.42 (1H, s); 7.88 (2H, d, XPA/SE206)001375 57-7. 52
(4H, m; 7.30-7.29 (1H, m; 7.19-7.17 (1H, n); 4.68 (2H, d, J 5.6 Hz); 3.02
(3H, s); 2.32 (3H, d, J 4.0 Hz); 2.18 %EGH, d, J 4.2 Hz); 1.95 (3H, s). is
APCI - M5 nlz: 526 [ MH]. Exarrpl e 37

X3. 5-Di net hyl -i soxazol -4-yl)-6-nethyl -2-oxo-1-mtolyl-1.2-di hydro-

pyri di ne- 3tegrakis@siphenylphesphing)paiadiem &5 migf B4 3mm}}\ﬂndﬁrlu@hnlr$ NVR ( CDC13) s

o 73 ( Repiystpiobiglo bl biibe m Tpudeddn, of 23100 Mﬁ) 3 02

(3H, s); 2(68mg,((B149 ol 82}1 IIMEIBIRS eh), dnadaslﬁg,o&sk&nbﬁ@w@ J 3.0 Hz); 1.93
(3H, s). AE’CI-IVB m z: 6 [ MH]. Exanple 38 5-(5-1sopropyl -

1. 3, 4| oxadi HANMRIDMSO@s)retoma AH; ¥e6.0 BzB-8.37 fLH, o), G190t (hH] s); 254-7.79 (5H,

phenyl ) -1. 2-di hydm 2yri di ne- 3-car boxylic acid 4-nmet hanesul f onyl - benzyl am de
a) s m); 7.55 (ZH, d, J=8.4 Hz); 6.67 (1H, s); 4.60 (2H, d, J=6.2 Hz); 3.17 (3H, s); 2.30 (3H, s);

5- Hydr azi nagz MI - 6- et hyl - 2-oxo-1-(3-trifluoronmethyl -phenyl)-1.2-di hydro-
pyri di ne-3 |( 1ic acid 4-nmethanesul fonyl - benzyl am de The conpound _
obt ai ned i 051 g, 0.14 nmol) in DCM (5 mM) was 30 treated
with SOClme@%{[?wza% clﬁivﬂ-fﬁask was seal ed and stirred magnetically for 2
h, when WO 2005/ 026123 PCT/ SE2004/ 001335 58 LC-MS showed that the reaction
was conplete. The crude m xture was evaporated in vacuo, giving the

i nt er medi allbe eerhpbunts off Exteples 33 tg 87 Wexw pepiared. usingangloEous methodsite tobesed i n

1, 4-di oxan ?S(:gbmm]%&hggsﬁ@ rngE a%Hl ar sieves) and hydrazine hydrate (0.05
was added. m

g, 1.0 Tmo ure was stirred for 10 m nutes, and LC M
showed conplete s formation of the title corrpound The m xture was
concentrated |n v cug and th v% gti ve HPLC
giving the SIPABL020IC4 Rzgld-bpethyl-2-

freeze-dry bﬂ&ﬂrﬁummwoni&mn an»ﬁ ,ﬁﬁﬁﬂ%ﬁsﬁ_—ﬁe-s%%
. H NMR (CDClg): 6 10.12 (1K, bt, ); 8,44 (1H, s); 7.86-7.67 (4H, m); 7.56 (1H, bs,); 7.51-

15 7.47 (3H, m); 4.76-4.66 (2H, m); 3.21-3.11 (1H, m,); 2.34 (3H, d, J 6.8 Hz); 2.20 (3H, d, J
6.8 Hz); 1.93 (3H, s): 1.27 (6H, d, J 7.0 Hz).

APCI-MS m/z: 588 [MH'].

Example 33  5-(3.5-Dimethylisoxazol-4-yl}-N-[4-(ethylsulfonyl)benzyl]-6-methyl-2-oxo-

20 1-[3-(trifluoromethyl)phenyl]-1.2-dihydropyridine-3-carboxamide
' 1H NMR (CDCls): 6 10.15 (1H, bt, ); 8.43 (1H, s); 7.86-7.83 (3H, m); 7.78 (1H, bt,); 7.57

(1H, bs,) 7.53-7.47 (3H, m); 4.73-4.69 (2H, m); 3.09 2H, q, J 7.4 Hz,); 2.34 (3H, d, 6.9
Hz); 2.20 (3H, d, J 6.9 Hz); 1.94 (3H, s): 1.26 (3H, t, J 7.4 Hz).

APCL-MS m/z: 574 [MH'1.

Example 34 N-[4-(Cyclopropylsulfonylbenzyl]-5-(3.5-dimethylisoxazol-4-y1)-6-

'H NMR (CDCL): 5 10.06 (1H, bt, ); 843 (1H, s); 7.88-7.76 (4H, m); 7.56 (1H, bs,) 7.51-
747 (3H, m); 4.74-4.63 (2H, m); ); 2.45-2.38 (1H, m); 2.33 (3H, d, J 6.7 Hz); 2.15 (3H, d,
3 J6.7Hz); 1.92 (3H, s): 1.35-1.30 (2H, m); 1.07-0.99 (2H, m).



to b)
5- (Nl -1sobutyryl - hydrazi nocar bonyf - 6- met hyl - 2- oxo-1-(3-trifl uoronethyll -phen
yl)-1.2- dihydro-pyridine-3-carboxylic acid 4-nmethanesul fonyl - benzyl am de
The conmpouwe 20803émed in step (a) (0.025 g, 0.047 nmol POISEANYOMBE (10 )
was stirred and isobutyric anhydride (0.040 g; 0.25 mml) was added. The
obtained mxture was stirred for 15 m¥Autes, and LC- M5 showed conpl ete
conversion of the starting material to.is the desired am de. The sol vent was
evapor ated and the residue was purified by preparative HPLC giving the
subtitl e caPoyMsinds 588 23850/() as a white powder after freeze-drying the
pure fractions. 1H NVMR (DVSO-d6): 8 10.25 (1H, bs); 9.89 (1H, bs); 9.79 (1H,
t, J 6.2 Hz); 8.50 (1H, s) 7. 93 (114 s); 7.94-7.90 (1H, m,; 7.87 (2H, d,

' Hz

J 8.5 He); (IH d 20 J7 7.55 (2H, d, J
8.3 Hz); 4‘!"65“12‘*5#4

eth?N"f .8 Hz): 2.18
(5 3|('|5 ]5) 1R&n ]@Iiﬂfon Ibe]lz %dﬂ@l Z-ﬁﬁ)l dIﬁ@B-cQ%gxzamW'H') c)
sSopr opyl -

1. 3, 4l oxadi Hmzema)&msmﬂbz)osmmﬂ3yt7rgotd SOERINY 77 I vy ). )76225
1. 2-di hydro-)yridi ne-3-carboxylic acid 4-net hanesul fonyl - benzvl am de The
corrpound 0Bt5ai(4idcn); 4. 744048 (20, n()03.02 (33, s 2B343Hnwy1J)5.7 Hz} RENOHy dvdsphat e (3

, PPSE k_]g [f%l 3gyr}t hesi s 1982, page 591-592) was stirred in a seal ed vi al
and heat ed ¥4 GB¥or 3 h. LC-MB showed conpl ete conversion of the linear
starting ound with the expected MN The cool ed sol ution
was di l utg??vm t@%SﬁMs and 30 was washed with water (10 m ). The
organi ¢ phase was coll ected and the aqueous phase was extracted wth
anot her portion of DCI\/I (10 m). The conbl ned organic phase was WO
2005/ 021612Exm1i1e%2 Ohibas AP 58 1d wltispxazoleviy gthy anl.2
Na2SO4. Fi I soll ut i an ve a V\/m te solid.
Purificatiof i ded pure fractions

(0 a5 g e%}&?ﬂﬁcﬁ’%ﬂ?ﬁ ?%ﬁ}é%b* i;% @%@"*}””?W IR0 R3O .
8.01 (11-Lq3psy, 279|ﬁ141 £n§v17119 ¢17€1H 71114)64'@352H7d g8 dﬁfj 382 S5, i’fézﬂ 4, p4-7.78

(21L m); 7.55
4.0 Hz); 2.18 (3H, d,J42Hz),195(3H 8).

15 APCI-MS m/z: 526 [MH 1.

Example 37 5-(3.5-Dimethyl-isoxazol-4-yi

idine-3-carboxylic acid 4-methanesuifonyl-benzylamide
H NMR (CDCLy): 5 10.11 (1H, bt,); 8.40 (1H, s); 7.87 (2H, d, J 8.4 Hz); 7.54-7.47 (3H,

»  m);7.35(1H, d,J 7.7 Hz); 7.06-7.03 (2H, m); 4.67 (2H, d, J 5.9 Hz); 3.02 (3H, s); 2.46
(3H, s); 2.32 (3H, d, J 2.5 Hz); 2.18 (3H; d, J3.0 Hz); 1.93 (34, s).

APCI-MS m/z: 506 [MH 1.

Example 38 5-(5-Isopropyl-[1,3.4]oxadiazol-2-y1}-6-methyl-2-ox0-1-(3-trifluoromethyi-
25 phenyD-1,2-dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide

pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide
The compound obtained in Example 14 (b) (0.051 g, 0.14 mfnol) in DCM (5 ml) was

30 treated with SOCl; (5 ml), and the flask was sealed and stirred magneticaily for 2 h, when



m; 3.30 (1H, p, J 6.9 Hz); 3.18 (3H, s); 2.41 (3H, s); 1.36 (6H, d, J 7.0
Hz). APCI-M5S miz: 575.2 [MH]. io Exanple 39 6-Methyl 5-f

1. 3, 41oxadi azol - 2-yl ) - 2-oxo- 1- (3-trifluoronet hyl - phenyl)-1.2-

di hydr o- pywiodesmzéizs ar boxyl i ¢ aci d 4- met hanesul f onyl - beRCAYSEINdHE133)

5-[ N - (Fornvl - h)drazi nocar bonyl | - 6- met héé 2-0x0-1-(3-trifluoronethyl-phenvfl
-1, 2- di hydro-pyridine-3-carboxylic acid 4-net hanesul fonyl - benzyl am de 15
The corrpound obtai ned in Exanple 38 (a) (0.025 g, 0 048 rrm)l) in dry THE (10

m) was |rred and_ m xed fornyl acet anhydri de (0.06 g, 68 . mmol ;
pr epar ed a ishgwedthay the EAcqR Kas 5o é‘?ﬁ%@%f%?‘ s Wﬁ%or#FQ{r\Jre was

stirred fokagfd, ﬁ‘vﬁ;‘éﬁﬁ‘émﬁé&ﬁe&&e M&d cﬁﬂﬁ\ﬂ@gs 4 WilowCRBNY erRisBlid Yas bidIvdaRt 1 NY

material . Evaporation and purification on - preparative HPLC, and subsequent

freeze- dryildgdiosdne¢h d&cﬂmﬂevmlmtﬂar@wmwmﬂrmma@@ @ 2,dPnmab a white

powder. 1H_NWVR 03 (1H, t, J
6.2 H2): “@Ea?me)mm‘ge?fg%‘%f{’%@mﬁ“ﬁ ﬁw‘%wgﬂ’?wgﬁb tg(1H s): 7.87
(2H, d, sJ &Iﬁﬁmbﬁbf the tifle’ cdrﬁﬂnbund,Thb mixBikg was donééhtfaledin dacud aﬁdﬂib rli!ﬁdue 7.55
(2H, d, J 8.21 Hz): 4.63-4,54 (2H,. m; 3.17 (3H, 38'218 s). 25
APCl - NS i ¥as ngﬁeLd Ty Prepagative [vmg ‘the title compound (0.036 g, 70%) as awhlte

|. 3. 4loxadigzp ?&f&ée_&gg&ejp tiohs,uor omet hyl _phenyl) - 1. 2-di hydr o-

pyri di ne- 3-carboxyl1c ati t anesul fonvl - benzyl am de The title conpound
was prepar acaods kil rg;3QqM}hq procedure described-in Exanple 38 (c) 30

starting from0.020 g (0.036 mmol ) of the conpound obtained in step (a). The
title WO 2005/026123 PCT/ SE2004/ 001335 60 corrpound was obtained as a white

solid (0.010 g, 152 af ter. purif]
freeze- ‘Gryb—}é—-@—%&b q“iv‘}.‘hé’“f RO
Hz); 9.38 ic adi

7.87 (2H, a
(2H, d,.J Shgcmyeund Bm@dysstqm@ (M25$0ﬁ7mpl)@)m5%1@ﬂ)was%yred APCI - MB

mz: 533.2 aJacMstlltync anhydride (0.040 g, 0.25 mmol) was added. The obtained mixture was
stirred for 15 minutes, and LC-MS showed complete conversion of the starting material to

15 the desired amide. The solvent was evaporated and the residue was purified by preparative
HPLC giving the subtitle compound (0.024 g, 85%) as a white powder after freeze-drying

the pure fractions.

H NMR (DMS0-dg): 6 10.25 (1H, bs); 9.89 (1H, bs); 9.79 (1H, t, J 6.2 Hz); 8.50 (1H, s);

7.93 (1H, s); 7.94-7.90 (1H, m); 7.87 (2H, d, J 8.5 Hz); 7.84 (1H, t, J 7.7 Hz); 7.74 (1H, 4,
w  J7.7Hz); 7.55 (2H, d, J 8.3 Hz); 4.63-4.56 (2H, m); 3.18 (3H, s); 2.55-2.49 (1H, p, J 6.8

Hz); 2.18 (3H, s); 1.08 (6H, d, J 6.8 Hz). '

APCI-MS mv/z: 593.2 [MH").

25 1,2-dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide
The compound obtained in step (b) (0.02 g, 0.034 mmol) in TMS-polyphosphate (3 ml,

PPSE in DCM, Synthesis 1982, page 591-592) was stirred in a sealed vial and heated at 70

°C for 3 h. LC-MS showed complete conversion of the linear starting material to a

compound with the expected MW. The cooled solution was diluted with DCM (10 ml) and
30 was washed with water (10 ml). The organic phase was collected and the aqueous phase

was extracted with another portion of DCM (10 ml). The combined organic phase was



Exanpl e 40

5- (5- Hydroxy- 11. 3. 4l oxadi azol - 2-vl) - 6-net hyl - 2- oxo-1-(3-trifl uoronet hyl -
phenyl ) -1. 2-di hydr o- pvri di ne- 3- car boxyl i ¢ aci d 4-net hanesul f onyl - benzyl am de
10 a) N - fypo bdbshiBimnesul f onvl - benzy PCT/SE2004/001335

ccar banoy) - 2- et hyl - 6- oxo-1-(3-trifl uoromnet hyl

phenyl) -1, 6-di hydro- pyri di ne- 3-car bonyl59hydra2| necar boxvlic acid ethyl ester
The conpound obtained in Exanple 38 (a) (0.025 g, 0.048 mml) in dry THP (2
m) was stirred_and diethyl pyrocarbonate (0.023 g, 0.14 mml) was added.

The vi al mﬁgshgéamé&naﬁand yas mﬁ%dgﬁq wleaaépmﬁlt@n%ﬂn@ewowm? $ng the

reaction b r d by
preparati vée/1 BI?(I.i@vgl Vi ng ﬁe su t|t gﬂ%ﬁn%%g?gfe%gg@%Lgé%ﬁﬁg a white
sol i d aft epurt freetinms dﬂmmrt‘. freezedrizdf Tleaitie@ompotind WiddbtdhE@sabyhite8oldd. 23 ( 1H,

s); 9.79 9.23 (1H, s); 8.47 (1H, s); 7.94 (1H, s);
) (WS%T}%’?S 2 Hz) 7. 87((2H 21 J 8. 4(Hz) )7 82 (1H, (d J7)7 Hz) :

7.94-7.89
42101‘71 4714% g 1*111N@/[R éDMs& )8 9.76 ?rH 2. 2de§ 8877481H2)4)2 84)1Qm4se5ﬁ94 @i-i—dﬁ)
mz: 595.2 ﬁ\l-Iz) 1;9)875(2@5;11-&&15@1@),?84—7 .78 (2H, m); 7.55 (2H, d, J 8.4 Hz); 465—456 (2H,
1. 3, 41oxad] ) - ; t enyl)-1.2- 25

di hvdr o- pyr?éoinoealflg %H?ZF B;@ﬁd(% %#‘éﬁ%rﬁs luﬁ{?m ‘Eih?@?am’ de The title
conpound Wgp g to the procedure described in Exanple 38 (c)
starting from {5 % gZ%gggf?d | ) of the conpound obtained in step (a). The
reaction time was 4 days. The product was obtained as a white solid (0.008
g, 58% after purlflcatlon on reparatlve HPLC and freeze drying of the
pur e frlactEmPe% Yithyb 54234 40! ] amatiel-pimosiD: 1633) -
612. 61 (| Hy; - ‘ Hiamie 7-99 (1H s);
(1H, d, J 8°C 3 2 7 , J 7.8 Hz); 7.78 (1H,
d J 7.8 Hz),755(2HdJ82Hz)464455(2Hn)317(3H s); 2.30
(3H, s). C ; V1. 4

6- Met hyl -

APCI - M5

) :
7.93

dih dfo- 'dine—3-carbox lic acid 4-methanesulfon 1-benzylamide

15 The compound obtained in Examplé 38 (a) (0.025 g, 0.048 mmol) in dry THF (10 ml) was
stirred and mixed formylacetyl anhydride (0.06 g, 0.68 mmol; prepared according to
~ literature procedures) was added. The mixture was stirred for 20 minutes and LC-MS
showed full conversion of the starting material. Evaporation and purification on
- preparative HPLC, and subsequent freeze-drying, afforded the sub-title compound (0.022
0 g, 83%) as a white powder. _
1H NMR (DMSO-dg): 6 10.43 (1H, s); 10.13 (1H, s); 9.79 (1H, t,J 6.2 Hi);_8.5_2 (1H, s);
8.11 (1H, s); 7.93 (1H, s); 7.94-7.89 (14, s); 7.87 (2H, d, J 8.65 Hz); 7.87 (1H, d, J 8.21);
7.74 (14, d, 7 8.21 Hz); 7.55 (2H, d, J 8.21 Hz); 4.63-4.54 (2H, m); 3.17 (3H, s); 2.18 (3H,
5).
s APCI-MS m/z: 551.2 [ME"1.

pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide
The title compound was prepared according to the procedure described in Example 38 (c)

30  starting from 0.020 g (0.036 mmol) of the compound obtained in step (a). The title



phenyl ) -1. 2-di hvdr o- pyri di ne- 3-car boxyl i ¢ aci d 4-nethyl sul fonyl - benzvl am de
The conpound of Exanple 38 (a) (0.017 g, 0.0325 mml), toluene (1 m), NW
(0.5 mM), triethylamne (0.5 m), ethyl acetam date hydrochloride (0.030 g,
0. 24 mmol )wenaebsmzéi®s nagnetic stirrer bar were placed i PCI/SERW$801¥35al . The
vial was sealed and the m xture was h%@ted with stirring at 100 C
overnight. The m xture was allowed to ol and was then concentrated in
vacuo. Purification by preparative HPLC and subsequent freeze-drying of the
pure fractions afforded the tit]e c_onggimd &%0 5 9,.28% as a white solid.
1H NMR ( DVESTIRAgRA Wey aDisigeq a3 whug solid (4814 8,327) altgr gprificptign OmproRargtivey s ;
7,97 (1H, ﬁi’i‘caﬁéﬁ%&%gﬁgd%wﬁm; 7.87 (2H, d, J 8.2 Hz); 7.83 (1H,
t, J7.9 Hz); 7.78 (1H, d,"J 7. Hz); 7.55 (2H, d, J 8.3 Hz); 4.67-4.55 (2H,
m; 3.17 (%H—Il\n\m(DMS@lde:EB—Q.%i];H,Z,msl-IB)tB,SSs()H,s)PPSI(I\IEledSzOl @HBs)27 pAH+1.
Exanpl e 42, 5- (4, 5.0 I p f 4155 | ~3- Yl )-6- et hyl - 2-axg-1- (3 20
trifluor on@?‘@t I ’Zﬂ%%@%i %é@@)%’dﬁg‘ﬁé‘}g@a}ﬁgﬁm ‘g jé’cﬁz’é%’ 955

4- met hanesyirf any.o HZA.NgsLk 351(2ke, mY; Q7R 245 BECsB (0.030 g, 0.2 mmol) in
CHC13 (1 ) 'and pyridine (1 mi) was added to N net hyl acet am de (0.015 g,
0.2 mol ) ARQI-MSem/v: 8332 @M¥ES. cooled in an ice-water bath and stirred for
90 mnutes. To this solution was added a sol uti on of 5-hydrazi nocarhbonyl -6
25 ' ‘ -

met hyl - 2- 0x0-1 - (3t rd Lz phen - 1. 2-di.hydr o- pyfi di.ne- 3- boxylic
acid 4- maﬁﬁ%ﬁgléépf RPrEERE v Ladloxaq Ea s ".!: Fe OXg lalds ,uc_ cx {'rrrml) I n
CHC13 (2 'nigﬁeng_lﬂlg-ﬂihmm ithine-washaxilid 4chdl4-aefiafegulfon Atbehe@arnidg Mper at ur e.
Purification by preparative HPLC gave the linear internediate (0.020 Q).

This mderial was suspended in EtOAc (2 nl) and was heated (90 C) with
stirring fgy N‘L—[i-&hﬁth‘éh&glfﬁﬁﬁ-‘%c I&ﬁ}%@fgﬁ élt-@-f)ﬁg-l-ig—tﬁﬂﬂa}%cf - This
m xture was purrirea on preparative vin : rtre ound (0.003

A : Vit Yl pop v thad eI DOV aitndh D _
PCT/ SE2004/.001335 '.H ; 9. 1H, .t. :8.29 (1H,
s): 8.04 ( ,_°°§’}P;°“’}‘%‘2f?1‘?‘?‘gg% %%#&3 (P:@? @ﬁf‘é Hl,“"‘h‘} ’?.‘%?’ ?—i?%;(yz ?).]13‘79 . 83( (2H,
M, 7.55 (girked@nd diethyBp¥tadarbchafed04252, (. Minnitl)y washdd&d. (RElvia$ Was sbalkd atBH, S);

2.39 (3H, s); 1.87 (3 s%. o . )
15 was stirred at 40 C for 3 h, monitoring the reaction by LC-MS. The mixture was

evaporéted and was then purified by preparative HPLC, giving the sub-title compound

(0.023 g, 80%) as a white solid after freeze-drying the pure fractions.

"H NMR (DMSO-dg): § 10.23 (1H, s); 9.79 (1H, t, J 6.1 Hz); 9.23 (1H, s); 8.47 (1H, s);

7.94 (1H, 5); 7.94-7.89 (1H, d, J 8.2 Hz); 7.87 (2H, d, J 8.4 Hz); 7.82 (1H,d, J 7.7 Hz); -
»  7.74 (1B, d, J 7.8 Hz); 7.54 (2H, d, J 8.4 Hz); 4.65-4.55 (2H, m); 4.14-4.01 (2H, m); 3.17

(3H, s); 2.16 (3H, 5); 1.25-1.15 (3H, m).

APCI-MS m/z: 595.2 [MH 1.

25  dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide
The title compound was prepared according to the procedure described in Example 38 (c)

starting from 0.015g (0.025 mmol) of the compound obtained in step (a). The reaction time
was 4 days. The product was obtained as a white solid (0.008 g, 58%} after purification on
preparative HPLC and freeze-drying of the pure fractions.



APCl - M5 mlz: 560.2 [MH]. 5 Exanple 43 5-(5- Met hoxvnet hyl -f

1, 3, 41oxadi azol - 2-yl ) - 6- net hyl - 2- oxo- 1- ( 3-
trifluoronethyl-phenyl)-1.2-di hydro-pyridi ne-3-carboxylic acid

4- met haneswbf200syke12benzyl ami de i o a) PCT/SE2004/001335

5- 1IN - (2- Met hoxy- acetyl ) - hydrazi nocar bonvl | - 6- net hyl - 2- oxo-1-(3-trifl uoronet
hyl - phenyl)-1.2-di hydro-pyri di ne- 3-car‘ﬂoxy| ic acid

4- et hanesul f onvl - bnnzyl am de The conpound obtai ned in Exanple 38 (a) (0.028

, 0.053 THE m t th t t hyl 0. 020 g,
3 20" mout ) M (RSt R i%@(lﬁhb&?&é?fﬁt&tﬁé“%sl@(elﬁ%) TBSThE ¥ xC ur o

t 5 th
\é\?:rtsl Ingr;r(rargtgf“"ﬁ%’ld 8“‘@?1?3?%‘*% thzrslg@’ ?Tg%gﬁdﬁg‘F%Z rea (E)ihﬁvvalssqueﬁched

by the adHg);7d5 (0H, 4/F&-2 Ha)d.@uh3eQlk nd); VA, a); 2A0 (aHds)purl fication on
preparative HPLC afforded the subtitle corrpound (0.015 g, 47% as a white
solid afteAPCEéé&Eﬁmﬁgl?thé pure fractions. 'H NWVR (DVMSO-d6): 8 10.29
(1H, s); 9.95 (1H, s); 9.79 (1H t, J 6.3 Hz); 8.51 (1H, s); 20 7.93 (1H,
s); 7.9%-7.89 (111, m; 787(2H d, J83Hz) 7.82 (1H, d, J 7.8 Hz); 7.74

g)lH 236 (@%?‘Z'EEZ”')% A

bl 5- ( 5- Met pie ’ slie

hyl - phen 2-dih ar I C ac d

4y met E\ane\sfjlu‘?‘? Woubgﬁgé’fﬂégﬁiﬁég "E’f%égc%gtbgég Hinﬁf?l}’l QOIPﬂlet(ﬁé‘ﬂbm&Qﬁ Tiescri bed
i n Exanpl etrthylfiing (RS inﬂﬁ&hﬁrdé%ﬁicﬁﬂeﬁlﬂrocﬁ&n@@ 0.2 minBB ag@aPOUNd
obtained in step (a). The title conpound g, 00 was obtai ned as a

whi te d0l i BragHatis stigerbar weretnlasgd gya g#l»@pyaﬁla wﬂ%@eﬁmatfdrtb@mwwaﬁg of 30

.73 (1r  pees pifadfh dQficCpaalmhe gy AR fchoy WG 25 ) 2
7.87 (2H, 5bncéntﬁaxe1:14n hidguio. PurificatioBéy frkarhtive)HPIL #dd {ubbéquent f&eie-&yiﬂé)of 7.56
(21-L d, th% pure fractions afforded the title compound (0.005 g, 28%} as a white solid.
"H NMR (DMSO-dg): & 13.79 (1H, bs); 9.89 (1H, t, J 6.0 Hz); 8.99 (1H, s); 7.97 (1H, s);
15 7.90 (1H, d, J 8.0 Hz); 7.87 (2H, d, J 8.2 Hz); 7.83 (1H, t, J 7.9 Hz); 7.78 (1H, 4, J 7.9

Hz); 7.55 (2H, d, J 8.3 Hz); 4.67-4.55 (2H, m); 3.17 3H, s); 2.41 3H, 5); 2.41 (3H, s).
APCI-MS m/z: 546.2 [MH]. |

Example 42 5-(4.5 Dlmethyl-tlH-I 1,2 41triazol-3-y1)-6-methyl-2-0x0-1-(3-

20 i idine-3-carboxvlic acid 4-msthanesulfonyl-

- benzylamide
A solution of POCl; (0.030 g, 0.2 mmol) in CHCl; (1 ml) and pyridine (1 mi) was added to
N-methylacetamide (0.015 g, 0.2 mmol) and the mixture was cooled in an ice-water bath

and stirred for 90 minutes. To this solution was added a solution of 5-hydrazinocarbony!-6-

25 methyl-2-oxo-1-(3-trifluoromethyl-phenyl)-1,2-dihydro-pyridine-3-carboxylic acid 4-
methanesulfonyl-benzylamide (Example 38 (a}, 0.040 g, 0.076 mmol) in CHCl; (2 ml)
and the mixture was stirred overnight at room temperature. Purification by preparative
HPLC gave the linear intermediate (0.020 g). This material was suspended in EtOAc (2
ml) and was heated (90 °C) with stirring for 4 h, giving rise to a mixture of three

3  components, This mixture was purified on preparative HPLC giving the title compound
(0.003 g, 7%) after freeze-drying the pure fractions.



Hz); 4.75 (2H, s); 4.65-4.55 (211, m); 3.39 (3H, s); 3.17 (3H, s); 2.45 (3H,
s). APCI-M5S mz: 577.2 [MH]. 5 Exanple 44

N-[ 4- (1 sopropyl sul fonyl ) benzyl | - 6- et hyl -5- (5-new - 1. 3. 4- oxadi azol - 2-

yfl - 2- oxo- twd Ref2iB| uor onet hyl ) phenyl | - 1. 2- di hvdr opyr i B¢ THEE280481BdHxam de
The title conmpound was prepared by an arﬁ)al ogous nethod to that described in
Examplel 4. "H NWR (CDC13): 6 9.96 (1H, ); 9.08 (1H, s); 7.89-7.78 (4H,
m; 7.55-7.45 (41L m); 10 4 78 4 65 (211 n); 3 20 3 13 (1H m) 2. 68 (311,
s);, 2.62 (3H._s); 128( ,?g anpl e
45 N-[4- (Et %bﬁ?y&ﬂ(lﬁ-héﬁﬂﬁz)tsfi %%(%tsmﬂﬁ(lﬁ S)-B ﬂr%?z(éliz yl)-2-

oxo-1-[3-(t t I 15 The
title conp I@h Sm%ﬁ’garaej%édrhgﬁqw;ng i%%;glzfous @e%ﬁbgt?wh @%’gggﬂt’q@d in
Exanpl e14 3.45 QNRs) DT, s)22.99 @Y, s); 9.87 3,11, n); 9.09 (1H, s); 7.90 - 7.74
(4H m; 7.56 - 7.42 (4H, m; 4.79 - 4.63 (211, n); 3.08 (2H, q, J 7.5 Hz);
2.64 (3H, SAECIME/e3140.%6[MH1L.27 (3H, t, J 7.4 Hz). APCI-MBs miz: 561.1 W.
20 Exanpl e 46
N—[4 (C¥cl opropyl sul fonyl') benzyl | - 6- net hyI 5- (5- net hyI 1. 3. 4- oxadi azol -

| : ol ' :

2:1y1) - 2- ol t i ar 3- car boxam de
The title corrpc#llmzc‘ié 5 5

~described in
Exanpl el4. triflebrbiiE -,nL« qulfén@dy- 7. 77 (4H,

M 7.54-7.45 (4H, ) 25475464(2H rr) 264(3H s); 2.62 (3H s);
2.46-2. 39 (EEP@&%WJ——, ,61.35131(2H m; 1.04- 0.99 (2H, m. APCI-MS mz: 573
[ MELJ. Exanple 47 6-Methyl-5-]

1.3. 410xad|azol 12 yI 2- oxo 1- (3 trlfluoronethyl

The compound obtained in Example 38 (a) (0. 028 g, 0.053 mmol) in dry THF (2 ml) was
treated with triethylamine (0.020 g, 0.20 mmol) and 2-methoxyacetyl chloride (0.02 g, 0.18

. mmol). The mixture was stirred for 5 minutes and L.C-MS showed complete conversion of

15 the starting material to a mixture of three compounds. The reaction was quenched by the
addition of MeOH, and subsequent evaporation and purification on preparative HPLC
afforded the subtitle compound (0.015 g, 47%) as a white solid after frcezc-drymg the pure
fractions.
'H NMR (DMSO-dq): § 10.29 (1H, s); 9.95 (1H, s); 9.79 (1H,t, J 6.3 Hz); 8.51 (1H, s);

20 7.93(1H, s); 7.94-7.89 (1H, m); 7.87 (2H, d, J 8.3 Hz); 7.82 (1H, d, J 7.8 Hz), 7.74 (1H, d,
J71.71Hz), 7.55 (28, d, J 8.1 Hz); 4.65-4.55 (2H, m); 3.97 (2H, s); 3.36 (3H, s); 3.17 (3H,
s); 2.18 (3H, s). '

APCI-MS m/z: 595.2 [MH 1.

phenyl)-1.2-dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide
Prepared according to the procedure described in Example 38 (c) starting from 0.015 g

(0.025 mmol) of the compound obtained in step (a). The title compound (0.011 g, 80%)
was obtained as a white solid after purification on preparative HPLC and freeze-drying of

30  the pure fractions.



in Exanple 39. "H NWVR (DMSO-d6): S 9.75 (1H, t, J 6.2 Hz); 9.38 (11if, s);
8.82 (1H, s); 8.02 (11-L s); 7,94 (1H d, J 7.5 Hz); 7.89-7.82 (2H, m;
7.80 (2H, d, J 8.2 Hz); 7.56 (2H, d, J 8.2 Hz); 4.68 s 4.56 (2H, m; 3.37
(1H, p, J @02o0ésmpe122. 45 (3H, s); 1.13 (6H, d, J 6.2 Hz)PCT/SAR@MOMB3Y z: 561. 2
[MI1 ]. Exanple 48 6-Meth

| -5-[1. 3. 4l oxadi azol - 2-yl - 2- oxo- 1- (3-t r$%F | uor onret hyl - phenyl ) -1, 2-

di hydr o- pyri di ne- 3-carboxylic acid 4-cycl opropanesul fonyl - benzvl am de to The
title corrpound (0.023 g, 80% was prepared by an anal ogous nmethod to that
descri bed 'HINMRADMSO-8: & 973 KNR t( DUBSEER) 79 BHOs)78.00 {H, S)JS‘*GI‘RdHE‘]Q 9. 38

1H, 8 7. 80
(21 f@ﬁ%ﬂmﬁﬁ 1€ Belgye Sar it O, ) o St B8 (5
15;AI23CI84 2}%{7 4(715;§1élrr§2),435%15}5(@1;1;(@)3391@1425)13@5(1}2@ 235 (34,8p-0. 97 (2H m).

- anpl e
6- Met hy| - SAPZINES hyi: -5173{Mﬂagol 4”& ) - N-[ 4- (net hvl sul f onyl ) benzy11- 2-

0x0-1-[3-(trifluoronethvl)phenyll-1, 2-di hydropvridi ne-3-carboxam de 20 a)
5- (1-Butoxvvinvl) -6- et hyI N-[ 4- (et hvl sulfonvl)benzvl | -2-0x0-1-[3

(trifluoroneth
-[ 4- (et hyﬁﬂp\ﬁ%‘%ﬂ) . xadiaz
di hydropyr hine ﬁcox&uag nol ) bi s[ 1. 2-

bi s(di phenyl phosph ROyt hanel pall adi i (0) 16 & ttmol ). n-butyl
vi nyl - et herThe HHe gampqund @faaareﬁﬁveﬂwa@améfta?ywmhﬁétwa@dwbcéusﬁma 4and DVF

(6 m) wer eHFSM?ﬁ?éDbﬂ) 39, %hﬁ?%ﬁg,\@%ﬁh %9#'89?9% Qé]vgl‘ E]e)&] 5@9'&9‘{%138,61?)“ rring

bar. The ves trged W th’'argon ale at'ed af

over ni gt . 4778et, 656(2&nﬂr326-3ﬂﬁr(&1vm$ 2380 s)a A 62 3611 5)1 1. 20663, dpE6HEEN et hyl
acetate and water. The orggnhic |ayer was dried over -sodi um sul phat e,
filtered add(3dnt s ﬁaﬁ&& h vacuo. The residue was purified by preparative
HPLC to give 30 the title conmpound as a white solid (27.3 ng, 28 %9. WO
2005/ 026123 PCT/ SE2004/ 001335 65 1H NVR (CDC13): 6 9.96 (1H, t, J 5.8 Hz);

8.64 (1H $kampted (Rh4-Eihyibufordy1Ioédzy11%6-Bebildl(s-methyl-1.3 4-oxadiazol-2-y1)-2-
ox0-1-[3-(triflucromethyl)phenyl]-1.2-dihydropyridine-3-carboxamide

15 The title compound was prepared by an analogous method to that described in Example14.
"H NMR (CDCls): §9.80 - 9.71 (1H, m); 9.09 (1H, 5); 7.90 - 7.74 (4H, m); 7.56 - 7.42
(4H, m); 4.79 - 4.63 (2H, m); 3.08 (2H, q, J 7.5 Hz); 2.64 (3H, s); 2.62 (3H, s); 1.27 (3H, t,
174 Hz). |

APCI-MS m/z: 561.1 fMH+].

20

Example 46 |4—(Cycloprogylsulfonyllbenzyl] 6—methxl S5-(5-methyl-1.3 4-oxadiazol-

The title compound was prepared by an analogous method to that described in Example14.
'H NMR (CDCLy): § 9.74 (14, bt, ); 9.09 (1H, s); 7.87-7.77 (4H, m); 7.54-7.45 (4H, m);

23 4.75-4.64 (2H, m); 2.64 (3H, s); 2.62 (3H, s); 2.46-2.39 (1H, m); 1.35-1.31 (2H, m); 1.04-
0.99 (2H, m).

APCI-MS m/z: 573 [MH].

Exampled7 6
30  dihydro-pyridine-3-carboxylic acid 4-(propane-2-snlfonyl)-benzylamide




d, J 8.0 Hz); 7.75 (1H, t, 7 7.9 Hz); 7.56 - 7.50 (3H, m); 7.46 (1H d, J
7.8 Hz); 4.69 (2H, ddd, J 22.1, 15.7, 6.2 Hz): 4.43 (1H d, J 2.6 Hz): 4.26
(1H, d, J 2.6 Hz): 3.83 (2H, t, J 6.5 Hz); 3.03 (3H, s): 2.11 (3H, s): 1.74

(23H, qui ngetwesH2822 Hz); 1.46 (2H, sextet, J 9.1 Hz); PETOEIR40BBES t, J 7.4
Hz). APCI-M5s mlz: 563 [ MH]. b)
5- Acet yl - 6- net hyl - N-[ 4- (et hyl sul fonyl )@enzyl | - 2- oxo-1-f3-(trifluoronethyl)p
henyl | - 1, 2-di hydr opyri di ne- 3-car boxam de i o Aqueous hydrochloric acid
(2.0OM 50 IL was added to a solution of 5-(1-butoxyvinyl)-6-
net hyl - N- [ Fhe¢ tide eorhpouind (G034 9,164%2 yiap prepared by af anglegous method ke thatdeserfhedy | | - 1, 2
- di hydrop r#di ng- =carboxam de (38 ng, 67.5 nmol) in. DMF (0.5 m). After 20
mn. the OT TR s neutralized with agueous sodi um hydrogen carbonate.
The reacti & NMRIDMSO-#9S5 9U5 (TH, a7 £ H):8038 @, v 8I8BL (H <, YOVEAH, B 7iout | e
conpound as a white solid %7'6 ng, IS 51?. 1H NMR gCDC13g: 6 9.75 (1H, t,
J 5.7 Hz); (BLaRJ 7 5Hiz)s7-89-7.88 (2K am); 7eB0 (3Had, 3 88 H12); 7.53692H] ¢4 7 8.2 Hekp 487 ) ;
7.78(1H.t, ) o, . d, &2 ( r ~d,J8.0 Hz); 4.70
(on . 7 B RE  BERE R L RE RTB8; b e o
507 [ NI | 3+pers : |
5- Brormace%lc-lé@sng%, ;I‘Slﬁl-[?%{ (]'met hyl sul f onvl ) benzyl | - 2- oxo-1 - [ 3-
(trifluoromethyl)phenyll-1, 2-di hydropyri di ne-3-carboxam de Brom ne (34 Al,
0.66 mml) in THE (5 m) to a solution of 5-acetyl-6-nethyl-
N-[ 4- ( met h¥rampledtSy | G-t Jox = xo-he{Bdriduaromethilphe -di hydro
pyri di ne- 34 g M. ) ' [ ). After 2h, the
yel | ow col %&%ﬁ%ﬁ??f% ﬁQa deeld o%ﬁl_rfﬁn Ltz l(mfln'ci)demart itioned between
wat er anmd Ehaiifle crragoane (0.023cgz, 830%) swas prepirad by amsnaleguas aethod tethapdesatbed, and
t he residue S gh{ié)mat ographed on silica wusing ethyl acetate/heptane (1/1,
2/1, 4/1) MWEht”: Fractions cont ai ning the product were conbined and
evapor at ed 'l qy\R (BMSTRAYI § .94 eHROLY Had; D038 H, $1 &2 (MR 30001 QB64123.94
PCT/ SE2004/ 00133§E 66 49 ¢ V69 o} S5 0H, & (. % 08299

(1H, d, J 7.7 Hz), 7.89-7.80 (2H, m); 7.84 (2H, d, J 8.2 Hz}); 7.55 (2H, 4, J 8.2 Hz); 4.66-

4.56 (2H, m); 2.84-2.77 (1H, m); 2.44 (3H, s); 1.12-1.05 (2H, m); 1.05-0.97 (2H, m).
15 APCI-MS m/z: 559.2 [MH']. '

- P ARHMOTON

Example 50 6-Methyl-5-(2-methyl-1.3-oxazol-4-v)-N-{4-(methylsulfonyl)benzyl]-2-
0x0-1-[3-(triflucromethyl)phenyl}-1,2-dihydropyridine-3-carboxamide

20

(trifluoromethyl)phenyl]-1.2-dihydropyriding-3-carboxamide

5-lodo-6-methyl-N -[4-(methylsulfonyl)benzyl]-2-0x0-1-[3-(trifluoromethyl)phenyl]-1,2-

dihydropyridine-3-carboxamide (Example 1 (d), 101.5 mg, 0.17 mmol), bis[1.2-

bis(diphenylphosphino)ethane]-pailadium (0) (16.5 mg, 18.3 gimol), n-butyl vinyl ether (60
25 pl, 0.46 mmol), triethylamine (0.5 ml, 3.6 mmol} and DMF (6 ml) were placed in a

Schlenk vessel equipped with a magnetic stirring bar. The vessel was purged with argon,
sealed, and heated at 100 °C ovemight.' The reaction mixture was cooled and partitioned
between ethyl acetate and water. The organic layer was dried over sodium sulphate,
filtered and concentrated in vacuo. The residue was purified by preparative HPLC to give

30 the title compound as a white solid (27.3 mg, 28 %).



"H NMR (CDC13): S 9.67 (1H, t); 9.00 (1H, s); 7.89 (2H, d); 7.86 (1H, d);
7.78 (1H, t); 7.52 (2H,d); 7.50 (1H, s); 7.42 (1H, d); 4.69 (211, m; 4.41
(2H, s); 3.02 (3H, s); 2.42 (3H, s). s d)

6- Met hyl - 5w@z20®e26323- 1. 3- oxazol - 4-yl ) - N-[ 4- (net hyl sul f oP@T/SEROHAPIIAIS 2- OXO0- 1- [
3- (trifluoronethyl)phenyll-1.2-di hydropyridi ne-3-carboxam de A m xture of
5- (bronoacetyl ) - 6-net hyl - N-[ 4- ( net hyl suﬁgonyl ) benzyl ] - 2- oxo- 1-[ 3-
(trifluoronethyl)phenyl]-1,2-di hydropyridi ne-3-carboxam de (90 ng, 0.15
mol ) and [acet am de (44 rrg, 0.75 mml ), xylene (300 |I) and conc. H2SO4 (10
') was heat 8HNMR (CDICl, )5 6i9r96i (W8, §, 06.83H); 8.1 H, spTtaoeRyad &3 Ha); ed2\itlh wat er
and CH3CN and pur| f led on preparative HPLC affording the title corrpound (37

my, 459 . ‘a4 QH, tJ 19 HBR 7(56H,7.30) GHBmBIT 44 QH, <) ] 7.3 IB, 46H2H) ; 7. 82

0 4‘%9( %J(#i %, 52@&2 o i, Ao fugh dm. Dbt Al g

fﬂZ 546. 4 HAyHsh 3(3ﬁ<@m|1q(§H s); 1.74 (2H, quintet, J 9.2 Hz); 1.46 (ZH sextet, J 9.1 Hz);
6- Met hyl - r@{ﬂ&{ math Isu onyf E)enzyl | -5-(1. 3- oxazol - vl.) - 2- oxo- 1- [3-

(trifludro . 2- d| hydr opyri di ne- 3- carboxam de A mxture of

5- (brorr[)acerﬁel%/émM mr% {4 (et hyl sul fonyl ) benzyl ] - 2-oxo-1-[3 20
(trifluoro gﬁ‘?{ ﬂ di hydr opyri di ne- 3- car boxam de (Exanple 50 (c),
100 ng, 0.17 mmol), for mam de (235 ILI, 3.4 nmol), xylene (300 I) and conc.
H2S04 (10 Al) was heated with stirring for 2 h. The reaction was dil uted

with water grﬁiA@@@um@ DU[4i- ik 'mlsuﬁﬂnﬂmmm-bxe-lﬂm@iﬂnﬁfd@ﬁﬂmﬂg title
conpound (23 10/q H NUR (CDC13) S 9.95 (1H, t); 8.75 (IH, s); 7.99
(ILL d); 7.1 iidg) - " 25 7.83 (IH, d); 7.76 (1H, t); 7.72

(1H e ) io .Qﬁ?a&&*ﬁgdf&hlo%cﬁ&d((ébm 50 Pl)%a@%d&e%'#o aShlutidh 655- (ﬁt&mxﬁhyl)% 24 (SH

S) . Am no-t hi azol - 4-

| y) - 6- met hymhetizyl g¥%f- ﬁIthBylslﬂfdnb{Dban@MWD—1p[l3€(tl§lﬂll)orf.1.m@thy1(hﬁleﬂy1] -1,2-
di Y dr o Uy SRy i G54 mit 674 IABS S DI 5 RS AXLASH 5. YR

2005/ 02612 _
solution was neutralized with aqueous sodium hydrogen carbonate. The reaction mixture
was purified by preparative HPLC to give the title compound as a white solid (17.6 mg,

15 51%).
1H NMR (CDCls): 8 9.75 (1H, t, T 5.7 Hz); 9.08 (1H, s); 7.90 (2H, d, T 8.3 Hz); 7.85 (1H,

d,J 7.9 Hz); 7.78 (1H, t,J 7.9 Hz); 7.54 (2H, d, J 8.3 Hz); 7.50 (1H, s); 7.42 (1H, d,J8.0
Hz); 470 (2H, t, J 6.0 Hz); 3.03 (3H, s); 2.66 (3H, s) 243 (34, s).

APCI-MS m/z: 507 [MI-I ]

20

¢) 5-Bromoacetyl-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-1-[3-

(trifluoromethyl)phenyl]-1.2-dihydropyridine-3-carboxamide
Bromine (34 ul, 0.66 mmol) in THF (5 ml) was added to a solution of 5-acetyl-6-methyl-

N-[4-(methylsulfonyl)benzyl]-2-oxo-1-[3-(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-
25 carboxamide (320 mg, 0.63 mmol} in THF (10 ml). After 2h, the yellow colour had
disappeared. The reaction mixture was partitioned between water and ethyl acetate, the
organic phase was separated, evaporated, and the residue was chromatographed on silica
using ethyl acetate/heptane (1/1, 2/1, 4/1) as eluent. Fractions containing the product were

combined and evaporated to give the title compound (150 mg, 41%).



5- Bronpacet yl - 6- net hyl - 2- oxo-1- (3-tri fl uoronet hyl - phenyl ) - 1, 2- di hydr o- pyri di
ne- 3- carboxylic acid 4-nethanesul fonyl - benzyl am de (Exanple 50 (c), 0.04 g,
0.067 mml), thiourea (0.0067 g, 0.086 mmol), NaOAc (0.011 g, 0.136 mmol),
Et OH (2 ml woaoek/@si2smgnetic stirrer bar were placed i n BCT/SHIe048e83gned for
m crowave synthesis. The vial was 5 sealed and the m xture was heated in a
CEM Di scover M crowave apparatus (100W6600 C) for 20 minutes, giving

conpl ete conversion of the starting naterial to a single product according
to LC M5. The sol vents were evaporated to give a crude m xture which was
purified olHNMBACBCLYd HFT ARty oMY (1H)17.89 @F nRedH 6); 078 (4. %6%) as a

(DVBO db) - TS 2B R o T i G 8 B P s LT i1 B s 0T LT
d, J 8.0 Kg); 787(211 d, J 8.3 Hz); 7.81 (IH, d, J 7.7 Hz); 7.75 (1H, d,
J7.75 Hz) 7.54 (2H, d, J 8.2 Hz); 7.11 (2H, bs); 6.64 (1H, s); 4.65-4.55

(2H m; 3.17 (3H s); 2.17 (34 5). APCI-MB mz: 563 [MH]. is Exanple 53
5- (2. | z |1-
2> oxo-1 o1 so e LA LRI o o)

6- Met hyl - N{triflutnoriethyl )phd :w.n.-ul onyI -1 -f3-

5- | odo- 6. A ARTRBE 5 #ﬁmrg ﬁP%Fr&ﬁp%@f‘n?rwtﬁwﬂmﬂ il Foron1 {3501 1111 O

trifl 123 . | (d
(G 1o bt 5 Bt Lo s s | (),

ng, 0.25 magtamide fﬁzﬁreg,wy Samﬁmb xylets (aﬁ)ﬂul%anc}ﬁﬁﬂp)H (@0 By Ive bpater, Witk her
(900 1, ,,7. QuimEm D VR ¥eSy NTol t. After

cool i ng, t%e rggacr?’ll{(;n mefll(::é(?jew\%a%ﬂu ourlke}ﬁ@%nt o%gg%wate % éﬁex racted with

et hyl acet@r@mnwbm'ecwbmgthmﬁecmnpmadi(i?rrdg,r%ﬁféduced pressure. The crude

D Prren 1 orm AR EhRERAAEY QaLhY abfrul by @Gk g tBrmn Bl Narocs

and extragtadim v 4 AH, s?@%tﬁbﬁ d)f 126 E2H, 1d8CE60 WBL, S)STDL(H &9l 2. BYBROT at ed

under reduced préssure, and the residué was chronmat ogr aphed on S|I|ca usi ng
et hyl acet as&/18dpilame (2/ 1, 30 4/ 1, 10/1) as eluent. Fractions containing

the product were conmbi ned and evaporated to give the title conpound (1.3 g,
>99(y§ APCIMS m/z: 5464an P g P ( 9

Example 51 6-Methyl-N-[4-(methylsulfonyl)benzyll-5-(1.3-0xazol-4-y1)-2-ox0-1-[3-
(trifluoromethyl}phenyl)-1,2-dihvdropyridine-3-carboxamide
A mixture of 5-(bromoacetyl)-6-methyl-N-[4-(methylsulfonyl)benzyl}-2-oxo0-1-{3-
20 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide (Example 50 (c), 100 mg,
| 0.17 mmol), formamide (135 pl, 3.4 mmol), xylene (300 pl) and conc. HySO4 (10 pl) was
 heated with stirring for 2 h. The reaction was diluted with water and CHaCN and purified
on preparative HPLC, affording the title compound (23 mg, 31%).
"H NMR (CDCly): §9.95 (1H, t); 8.75 (1H, s); 7.99 (1H, d); 7.88 (2H, d); 7.86 (1H, d);
25 7.83 (1H, d); 7.76 (1H, t); 7.72 (1H, s); 7.52 (2H, d); 7.47 (1H, d); 4.69 (2H, m); 3.03 (3H,
s); 2.24 (3H, s).

APCI-MS m/z: 523.3 [MH].

Example 52 5-(2-Amino
30  dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide




WD 2005/ 026123 PCTI SE20041001335 68 'H NMR (CDC13): 6 9.76 (1H, t); 9.06
(iH, s); 7.89 (2H, d); 7.84 (1H, d); 7.76 (1H, t); 7.52 (2H, d); 7.49 (1H
s); 7.40 (1H, d); 4.68 (2H, m; 3.02 (3H, s); 3.00 (2H, qg); 2.39 (3H, 5s);
1.22 (3H, b 2065029123 PCT/SE2004/001335

5- (2- Bronopr ovanovl ) - 6- met hyl - N- [ 4- (et hyl sul f onyl ) benzyl 1 2-oxo- 1-[ 3-
(trifluoronmethyl)phenyll-1.2-di hydropyr§di ne- 3-car boxam de Bromine (84 |,
1.61 mmol) in THE (5 m) vvas added to a solution of 6-nethyl- N-[4-

(et hyl sul f onyl ) benzyl | - 2- oxo-5-propionyl -1-[3-(trifl uoroneth %@ enyl] 1 2-
di hydr opyr5@rm0&%ﬁmm%%q-mm®0mﬁwlmﬂ)~l Erdqiwérq-nm 3- After

the yell ow_ t | |t|oned
bet ween vvafaéﬁo’é'ﬂag ﬁlgthg{éezsﬁﬂ {’)gﬁrb x%glag{ge @%%Lase(gil\/atou par agﬁgﬁ)t’drl ed and
evapor at edtmmﬂ@r(omedﬂgemoaﬂmumamc (Q;KDM%,Uh%tmmdal)z BtOHMQuiljlafd®00 ng, 99

%9 . 'H NVMR (CDC13 6 8.97 (14, d); 7.89 (2H, d); .7.85 (1H,
d/% 7.77 (@(fanetl@)s rﬁasye cee)ngmbaéese@%ﬂ ffenrmchwmef BSH)Tﬁ%vrﬁsﬂaelfa q)

4.69 (2H, ed ﬁa'lf(}ﬁik'mré?v Feﬁ 1%§6E1V}1b?s ﬁ\za[rﬁgr%@a(ré!ibpafgtus @dow, 90

5- (2, 5-D net oxazo

| sul fonyl | ?@)rfmﬂﬂ mﬂ}utmcgmmgsomplete conversion of the starting material to a single product
(trifluoroneth 2-dih dro r|d|n-3 car boxam de xture of
5 (2 br omoPORIAT Y M, Th 5155 et Bamnin o i i e Pk [ 5 20
(trifluoropwifigdlon e mﬁ@hﬁgmmﬂelcdmpeun&(om@?x@ﬂ% ¥ a(slightiyg, 0. 22

mmol ), acetam_de Eg 4 mnp 1), xylene (300 I') and cone. H2804 (10 I)
was heat edY&ilopish s ﬂ?ﬁ‘?f Ferofityingthe e fRERDEi on was di ut ed with water and

o, 36 By . AR EONER 40y P9 Bl 4 T e QET IS (BLR TR ARG 1 o,

(1H, d); 7HER7@®VI2H, 4,78 2HzY 734 ((H, ] 7d) Hz)7 752 ({1, I-dl,, Jd)75 HZ)AT.54 OF, ddl) . 4. 68

2t 580 4312%'](73% 2623 (\R'D; £d5-4.55 U, 5. 17 W, 207 (R, ) - APC M

6- Met hyl - zol - 4- vl ) N-[ 4- (et hyl sul fonnvl ) benzyl | -2- 30
oxo- 1-[ 3- (ﬁ%&%o’l’%ngh@?ﬁﬁenyl | - 1. 2-di hydrogvri di ne- 3- car boxamn de

15 Example 53 5-(2,5-Dimethyl-1.3-oxazol-4-yl)-6-methyl-N-[4-(methylsulfony)benzyl]-

dine-3-carboxamide

2} _6-Methyl-N-{4-(methylsulfonyl)benzyl]-2-ox0-5-propionyl-1-[3-
triflnoromethyl)phenylj-1.2-dihydropyridine-3-carboxamide
20 A solution of 5-iodo-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-oxo-1-[3-
(triflucromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide (Example 1 (d), 1500 mg, 2.5
mmol), bis[1,2-bis(diphenylphosphino)ethane]palladium(0) (230 mg, 0.25 mmol),
triethylamine (7.5 ml, 54 mmol) and ethylpropenyl ether (900 pl, 7.5 mmol) in DMF (45

ml) was heated at 100 °C overnight. After cooling, the reaction mixture was poured into

25 water and extracted with ethyl acetate and the solvent was removed under reduced
pressure. The crude product was then dissolved in DMF (25 ml) and 2M HCI (25 ml) and
then stirred for 1.5h. The reaction mixture was then poured into aqueous NaHCO; and
extracted with ethyl acetate, The extracts were separated, evaporated under reduced
prcséure, and the residue was chromatographed on silica using ethyl acetate/heptane (2/1,

30 4/1, 10/1) as eluent. Fractions containing the product were combined and evaporated to

give the title compound (1.3 g, >99%).



WO 2005/ 026123 PCT/ SE2004/ 001335 69 A m xture of

5- (2- br onopr opanoyl ) - 6- net hyl - N-[ 4- ( et hyl sul f onyl ) benzyl ] - 2- oxo- 1-[ 3-
(trifluoromethyl)phenyl]-1, 2-di hydropyri di ne- 3-car boxam de (Exanple 53 (b),
130 ng, OGyg3gg¥¥ddils formamide (176 |, 4.4 mmol), xyl eRETEEYH4PY13E/Nnd conc.
H2SO4 (10 11) was heated with stirrin%for 2 h. The reaction was diluted
with water and CH3CN and purified 50 8preparative HPLC, affording the
title corrpound (27 nmg, 23 %. 'H NWR (CDClS) 610 02 (1H t); 8.57 (113, d);

(ob 5 “7& 7L€1§a§>2 %@%%C%ngg’ﬁéuf% 659(93@}1 & 788 GIE D78 (b 05 O (515
Es'a) ( Z/A\!ZrcriI ;10 B- '4% 1%-7744-0 (gt (gx 8)?(% (%H 53 tri ﬁHu ?ozns;:?t(RHr

phenyl ) -1, &; ﬂlZBlf(&Hd).pyri di ne- 3-car boxyl | c aci d 4- et hanesul f onyl - benzyl am de
5-(2- Brormpropanoyl) 6- met hyl - N-[ 4- (et hyl sul f onyl ) benzyl ] - 2- oxo- 1-[ 3-
(trifluoronethyl )phenyl 1-1, 2-di hydropyr| di ne- 3-car boxam de (Exanple 53 (b),

0. 04 g, 5 150 500 BrémBerbo: LR 2 DB eri (Ac (0.011 g,

) aced in a tube
desi gned f gatlverpmet diny od-garbogamide sl ed and the nixture was
heated in o m nut es,

gi ving con%foéﬁgé @ﬁgeir/g glr}]ﬁoﬁﬁ t ?t@?‘%‘ﬁ%&t‘ég@w@%ﬁ%ﬁ‘ igproduct
accordi ng tmeth)(l‘slﬁﬁnyﬂ‘tbmzssld)ﬂmnwspmp’myldv@p(mﬂmmdmmhylgpheeyla-1dr- ude m xture 20

whi ch uri fied t HPL | t d (0.026 g,
56% a5 a BHEORAYSRRRrE PPt partrpl DR B AR BeE eI  one
' H NVR 1§ DVESRidGhhd dﬁa d( T redctiod nﬁxtareHZés paftitibhed Béﬂweéh)watt?r @dethyll, s); -

7.91 (1H, d, J 7.9 ): 7.87 (211, 83Hz) 7.83 (1H, t, J'7.8 Hz);
7.77 (1H, epetase thegorggnyc phase wag separated, dnyd apd pvapptatedsmgor mdupsd pressurgde; 3. 18
3H, 2 25 APCI - M5 mi 577.1 [ M+ Ex l e 56
(5 (2- Is-lildro mﬁcé)nﬁehtp%oéﬁ}gazo% 4-yl) - 6- net hyl Z2 0x0- 1- ES- b e

trifluor orrﬁ{ MIRQGBIGW)'- a QZ-ICtIHyC)E 89N H dd)y &:8%-(CH; dpxy83 Qd);dr.77 (1H t);

4- et h ¥
met hanesulh ONY| . 7.46 (11, dy; 7.40 (1L d; 5.28 (1L q); 4.69 (2H, m); 3.02 (3H, s); 2.36 (3K,

15 5); 1.90 (3H, d).

(trifluoromethyl}phenyll-1,2-dihydropyridine-3-carboxamide
A mixture of 5-(2-bromopropanoyl)-6-methyl-N-[4-(methylsulfonyl)benzyl]}-2-0x0-1-[3- '

20 (trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide (130 mg, 0.22 mmol),
acetamide (262 mg, 4.4 mmol), xylene (300 ul) and conc. HzSO4 (10 pl) was heated with
stirring for 2 h. The reaction was diluted with water and CH;CN and purified on
preparative HPLC, affording the title compound (45 mg, 36 %).

I NMR (CDCL): § 10.00 (1H, t); 8.54 (1H, s); 7.88 (2H, d); 7.82 (1H, d); 7.75 (1, 1);

35 7.54 (1H, d); 7.52 (2H, d); 7.47 (1H, d); 4.68 (2H, m); 3.02 (3H, s); 2.51 (3H, s); 2.34 (3H,
8); 2.11 (3H, s).

APCLMS m/z: 560.4 [MH'1.

Example 54 6-Methyl-5-(5-methyl-1,3-0xazol-4-yD-N-[4-(methylsulfonyDbenzyl]-2-
30 oxo-1-[3-(trifluoromethylphenyl]-1.2-dihydropyridine-3-carboxamide



benzyl am de 30

5- (2- Bronopr opanoyl ) - 6- net hyl - N-[ 4- ( et hyl sul f onyl ) benzyl ] - 2- oxo- 1-[ 3-
(trifluoromethyl)phenyl]-1, 2-di hydropyri di ne- 3-car boxam de (Exanple 53 (b),
0.06 g, O0.wo MBx20R51026123 PCT/ SE2004/ 001335 70 mmol )PCT/SE2004/001335

2-am no- 2-t hi oxoet hyl pivalate (0.022 g, 0.125 mmol), EtOH (2 ml) and a
magnetic stirrer bar were placed in a t‘i?oe desi gned for mcrowave synthesis.
The vial was sealed and the mixture was heated in a CEM Di scover M crowave

apparatus (100W 80 C%) for 40 m_nutes, givVving Coﬁ) ete conversion_of the
starting mit@riuge of Fr(GabwmegrepaneBeramethyl-Aolddmsthydsuiignybeneyll-R80ddBvent s

0045 o (700 CaphPdbRaRnT Y Sty Bobllifh eubpralfite (iblple ZHLR00ma °2 o' V110

di ssol ved D22Tuikolj, Zomllia)mdm(ﬂﬁ/aﬂl ek.4 fthot), yylerkd 300l and borici HﬁS@HﬂO abyjded NaOH

ggngermrgea?@%ﬂﬁtﬁﬂf‘ fof%lé’ %@Hﬁg&g %&B@ﬂmﬁ}f#re Wa‘isgo&l

acidified, oﬁfﬁfeﬁﬁﬁﬁmﬁ@c‘aﬂdﬂdﬁﬁ'ﬁle@fﬂbh@ﬁﬁ&dﬁﬁ?n@Vﬂ)%)at ed. Purification by

preparatw«; PLC gave pure fractions which were freeze-dried to give the

title corrpdﬁM@CD@b) @ 104 Ha8:; BSWH, @), 5689 @H, )17 RI2KDNSO8365H, dB 9. 92

(IF 4 S8 R TR i et U, s o g Sy o 7,

Hz); 4. 693)(2]69(31153 5.8 Hz); 4.64-4.54 (2H, m; 3.17 (3H, s); 2.34 (3H S);
1.89 (3H, s) is APCI-M5 mfz:, 592.1 [MfJ. Exanple 57

6- Met hyl - SAPET-S tnyd: Sﬂ&SMleadl azol - 3-yl)-2-o0xo0-1-(3-trifluoronethvl -
phenyl ) -1, 2-di hydr o- nvri di ne- 3- car boxyl i ¢ aci d 4-net hanesul f onvl - benzvl am de
20 a) 99Cyano- 6- net hyl - N-f 4- (et h)IsquonvI)benszI-Z oxo- 1-f

51 odo- E”"‘E?ﬁﬁi’*%s) A _
et e st 11,
m) \Arrgs st%%?@lﬁm&ﬁ}%f’an WS%Z‘S ‘&Yl &iﬁ%%“atﬂﬁﬁ‘gfq(ngﬁh‘ngﬁ %ﬁ%&hﬁﬁas cool ed and
partiti one@nhaém&@mygf; 11 ACRERY dropfistindtBk Gborabilge GLARPIEST @yeioags dri ed

over sodi um sul phat e, tered and concentrated in
15 0.067 mmol), tl'uourea (0.0067 g, 0.086 mmol), NaOAc (0.011 g, 0.136 mmol), EtOH (2

ml) and a magnetic stirrer bar were placed in a tube designed for microwave synthesis. The

1 Xt ure of

vial was sealed and the mixture was heated in a CEM Discover Microwave apparatus
(100W, 90 °C) for 20 minutes, giving complete conversion of the starting material to a
single product according to LC-MS. The solvents were evaporated to give a crude mixture
20  which was purified on preparative HPLC, giving the title compound (0.026 g, 66%) as a
slightly yellowish solid after freeze-drying the pure fractions.
'H NMR (DMSO-dg): §9.90 (1H, t, J 6.2 Hz); 8.32 (1H, s); 7.98 (1H, s); 7.91 (1H, d, J 7.9
Hz); 7.87 (2H, d, 7 8.3 Hz); 7.83 (1H, t, J 7.8 Hz); 7.77 (1H, d, J 7.8 Hz); 7.54 (2H, d, J
8.2 Hz); 4.67-4.55 (2H, m); 3.18 (3H, s); 2.12 (3H, s); 1.91 (3H, s).

25 APCI-MS m/z: 577.1 [MH ).

benzylamide
30  5-(2-Bromopropanoyl)-6-methyl-N-[4-(methylsulfonyl)benzyl]-2-0x0-1-[3-
(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxamide (Example 53 (b), 0.06 g, 0.10



vacuo. The residue was first purified by preparative HPLC and then by flash
chromat ography eluting wi th di chl oronet hane/ net hanol (10:0.2) to give the
title conmpound as a white solid (24 ng, 24 %9. WO 20051026123

PCTI SE200440038%12371 1H NVR (DVMSO-d6): S 9.55 (1H, t, PETEEPAIIISg 49 (1H,
s); 7.96 (1H, s); 7.93 (1H, d, J 7.8 ; 7.88 - 7. 81 (3H, m; 7.77 (1H, d,
J 8.0 Hz); 7.52 (2H, d, J 8.4 Hz); 4.567(211, d, J 6.2 Hz); 3.16 (311, s);
2.22 (3H, s). APCI-IVIS mz: 490 [MH#] 5 b)
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8.2 Hz); 7.85 (111, s) (1H 8 Hz);

7.54 (2H, wmob gl i pf4 2M5;0@1801q)2wd tbsplxtmeemsﬂggd Qtzppmmrﬁpesatnrp (3H, s): 2.07

533%/; hf/l) 5- 6(%5% éretivﬁ] ﬁnf% “%ggﬁ%’ azo?lglgyg%’fteﬁplgﬁ%w 3 c*'15,dlp‘r3c|1’fe f‘g%c}t%dr‘rea?%yl phenv

b-1.2- 1di hthe eanactsl \dera eva’.immd:)Bmyﬂicauomby pregametd APES lghfeqmté frbetivny waithde

|5h§/o|\ll; O g B ara 13 Bt ST e itishesl B Lo A WRACHTHL Y, 100 011ty
0.021 rmol mN@ﬁemmoamm 5086 0,022 g @ ASETEIOA D2 (1Epkere 188 1), and 2

magnetic stirrer bar were placed in a vi al e vial was seal ed and was
heat ed (114} TB7WiHH, dtSLSrHZ)n@ 88-9¥7892H, mDJ('L?dEIZ&)dM §.fnblt); 6.02 (1H, J 5.8 Hz);

4.69 (2H, d, J 5.8 Hz); 4.64-4.54 (2H, m); 3.17 (3H, 5); 2.34 (3H, s); 1.89 (3H, s)
15 APCI-MS m/z: 592.1 [MH].

Example 57 6-Methyl-5-

phenyl)-1.2- dlhvdro-pvndme—3—carboxvhc acid 4-methanesulfonyl-benzylamide

20 @) 5-Cyano-6-methyl-N-{4-(methylsulfonylbenzyl]l-2-oxo-1-[3-(trifluoromethyl) phenyl]-
 1.2-dihydropyridine-3-carboxamide .

A mixture of 5-iodo-6-methyl-N-{4-(methylsulfonyl)benzyl}-2-oxo0-1-[3-
(trifluoromethyl)phenyi)-1,2-dihydropyridine-3-carboxamide (Example 1 (d), 120 mg, 0.20
mmol) and copper (I) cyanide (66.7 mg, 0.74 mmol} in NMF (2.5 ml) was stirred overnight

25 at 140 °C. The reaction mixture was cooled and partitioned between ethy! acetate and
water. The organic layer was dried over sodium sulphate, filtered and concentrated in
vacuo. The residue was first purified by preparative HPLC and then by flash
chromatography eluting with dichloromethane/methanol (10:0.2) to give the title
compound as a white solid (24 mg, 24 %).



the consunption of the starting material and the formation of a product with
the expected MN Evaporation and purification on preparative HPLC gave the
title conpound (0.004 g, 35% as a white solid after freeze-drying the pure
fractions. wégbu%‘k{f% PVMEO-d6): S 9.77 (1H t, J 6.2 Hz), pETSB2004641335) ; 8. 01
(1H, s); 1H, d, J 7.5 30 Hz); 7.87 (2H, d, J 8.3 Hz); 7.87-7.79 (211,
in); 7.55 (211, d, J 8.3 Hz); 76775@1(211 rr); 117 (3H, s); 2.69 (311,
s); 2.37 (3H, s). WD 2005/026123 PCT/ SE2004/ 001335 72 APCI-MS m z: 547.2

[ MHH] . Exafrpl e 58

6- Met hyl - 5S-HEMR AMISAiAz39.58(IH, 1,3-6OKHz), 8d8-(1H] ] 1196 QI shHL93hENY, )74 . 2-

di hvdr o- pyri di ne- 3- carboxyl i c acid 4-net hanesul fonyl - benzyl am de 5

5- Cyano- 6-H=at Rg8 - K843 nme); W17 H] dd\8.0 Heh 7y R2](2H; ¥ G-41HE)34 56 (2H) djd6a@et hyl )
phenyl ] - 3- car boxam de (Exanple 57 (a), 0.040 g, 0.082
mol ), hi%?% 2&8%7&941%@% M ori de (0.015 g, 0.209 nmmol ), Na©Ac (0.017 g,

0. 209 mol ha water (0.1 nml) and a magnetic stirrer bar were
pl aced in élpwgtsml%hggdnw’@ was heated (90 C) overnight. The sol vents

wer e ev$porat ed in vacuo. The residue was 10 dissolved in
triethyl-orthoformate (3 nl) in a vi al and a magnetlc stirrer bar was added.
The vi al veis3-f¥d grblvanidoy! ' pRe

confirned .
removed it &parative HPLC giving

o Qe cct o4
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nmol ) ,

N-hydroxyamidine.

15 - '"HNMR (DMSO-dg): 8 9.85 (1H, t, J 6.2 Hz); 9.53 (1H, s); 8.33 (1H, 5); 7.91 (1H, 4, J 7.6
Hz); 7.86 (2H, d, J 8.2 Hz); 7.85 (1H, s); 7.83 (1H, t, J 7.8 Hz); 7.69 (1H, 4, J 7.8 Hz);
7.54 (2H, d, J 8.3 Hz); 5.88 (2H, bs); 4.64-4.55 (2H, m); 3.17 (3H, s); 2.07 (3H, s).

APCI-MS m/z: 523.2 [MH"].

20

dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide
5-(N-Hydroxycarbamimidoy})-6-methyl-2-oxo-1-(3-trifluoromethyl-phenyl)- 1,2-dihydro-
pyridine—S—carbdxylic acid 4-methanesulfonyl-benzylamide (0.011 g, 0.021 mmol), acetic
anhydride (0.02 g, 0.195 mmol), toluene (2 ml) and a magnetic stirrer bar were placed in a
25 vial. The vial_was sealed and was heated (110 °C) with stirring for 5 h. LC-MS confirmed

the consumption of the starting material and the formation of a product with the expected

MW. Evaporaﬁon and purification on preparative HPLC gave the title compound (0.004 g,

35%) as a white solid after freeze-drying the pure fractions.

"H NMR (DMSO-dg): 8 9.77 (1H, t, J 6.2 Hz); 8.90 (1H, s); 8.01 (1H, 5); 7.93 (1H, d,7 7.5
30 Hz); 7.87 (2H, d, J 8.3 Hz); 7.87-7.79 (2H, m); 7.55 (2H, d, J 8.3 Hz); 7.67-7.53 (2H, m);

3.17 (3H, s); 2.69 (3H, s); 2.37 (3H, s).



g, 0.307 mmol ), NHsC1(0.016 g, 0.307 mml), NW (1 m) and a magnetic
stirrer bar 25 were placed in a tube designed for mcrowave synthesis. The
vial was sealed and the mxture was heated in a CEM Di scover M crowave
appar at us wi®ggok43 C) for 30 mnutes, giving conpl et BCHBERAYHIBA of t he
nitrile according to LC-MS. The crude m xture was dissolved in acetonitrile
(2 nl) and water (2 n) and was purified?directly on preparative HPLC under
acidic conditions, giving the title conmpound (0.012 g, 61% as a 30 beige
solid after freeze drying the pure fractions. WO 2005/ 026123

PCT/ SE2004/ma\ESm/Z$47[ﬂﬂMH](DIVBO dé): S 9.81 (1H, t, J 6.1 Hz); 8.79 (114,
bs); 8.02 (1H, bs); 7.93 (111, d, J 7.89 Hz); 7.87 (2H d, J 8.5 Hz);
7.88-7.85 (1H, m; 7.82 (111, d, J 8.2 Hz); 7.56 (2H, d, J 8.4 Hz);

467455 (2 50 36 M be )il 30020 SR 0

Exanpl e 60 - 3%1ﬂuorome¥h 1-

6- Met hyl - 5-¢ ﬁdindbf@ir@bxﬂm)ﬁbwﬂmeﬂ&ﬁne%ulf -hédzylaaiigaret hyl - phenyl - 1. 2-
di hydr o- pyr.| e- 3- lic _acid 4-net hanesul f onyl - benzyl am de

6- Met hyls- 2 %Qﬁnm ﬁtmeﬂwli Nr[édm@ﬂw%SHanMenwl])Z-qx%lﬁﬁvﬂp@towrhyamhenm 5- di car bo
xylic acid 1,;%@?2&%;&@{% RARERHEO ar BRI LR BI0E6 ol ROEPALRS, from the acid

chl ori de of
net hanesul fhydspkylamiveyydeochinidg (0.013-gy81209 imufelh NaOA( (8017 igf 0.008 meel)hy| - phenyl )

-1, 6- d|hydr yLidi ne- 3- i c acj.d [de crlbed i n, Exa 14. (b)] and
armoni a] | Ga0h(S b Wiss (G el a it b R yore oo B i Caco
(0.015 g, Qvakaems@égb °CNMRrmight, Fhérbolveatidvete H%BﬁftddQn Shdvo! ‘EBhe RaidudWRiL Pl ac ed
in a tube designed for mcrowave synthesis. The vial was seal ed and the

mi xt ur ew/a@%@la%@ triefhyl-ethofesmateds &) m acriehaad @ magpeticatier by was@dded. 155 C)
for 60 m nufRSia YaY s 3%9%{:&&&(1@9%%%% %f&:'@?azi@‘ c%ﬁ é&'f&%a?.g LC an-

The crude m xture was di ssolved in acetonitr wat er
was puri f iofd priduetovitlythe expeced M Bt The veliles gereirergotedén wactubeamcldhq)msldub (0 006

g, 11% as a sol.pd after fr ure
UDVEO ey s b arbprophratiVed AT Sivingife fkeobitofipd (il 1) A, o7 o
(15 H220 g)sglégaf%%lf&éid drsjmg\lhe?plﬁeﬁlaamng 87 (2H, d, J 8.1 Hz); 7.85 (1H, t, J
)15 HNl\(/lR(DMSO de): 8978(1H s); 9.77 (1H, t, J 6.2 Hz); 8.93 (1H, s); 8.03 (1H, s); 7.93
(1H, d, J 7.7 Hz); 7.87 (2H, d, J 8.2 Hz); 7.86-7.80 (2H, m), 7.56 (2H, d, J 8.2 Hz); 4.65- |

4.55 (2H, m); 3.17 (3H, s); 2.39 (3H, s).
APCL-MS m/z: 533.2 [MH 1.

20 Example59 6
dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide
-S-Cyano-G—methyl-N- [4-(methylsulfonyl}benzyl]-2-oxo-1-[3-(trifluoromethyl) phenyl]-
1,2-dihydropyridine-3-carboxamide (Example 57 (a), 0.018 g, 0.037 mmol), NaNj3 (0.020
g, 0.307 mmol), NH,Cl (0.016 g, 0.307 mmol), NMP (1 ml) and a magnetic stirrer bar

25 .were placed in a tube designed for microwave synthesis. The vial was sealed and the

mixture was heated in a CEM Discover Microwave apparatus (100W, 140 °C) for 30

minutes, giving complete conversion of the nitrile according to LC-MS. The crude mixture

was dissolved in acetonitrile (2 ml) and water (2 ml) and was purified directly on

preparative HPLC under acidic conditions, giving the title compound (0.012 g, 61%) as a
30 beige solid after freeze-drying the pure fractions.



Hz); 7.55 (2H, d, J 8.2 Hz); 4.66-4.55 (2H, m); 3.17 (3H s); 2.45 (3H s);
2.17 (3H, s). APCI-Ms nlz: 546.2 [ MH]. Exanple 61

5- (4. 5-D net hyl - oxazol - 2-vl) - 6-met hyl - 2- oxo- 1- (3-t df | uor onet hvl - phenyl ) - 25
1, 2- di hydwm 2es/0@izae- 3- car boxyl i ¢ aci d 4- met hanesul f onRECT/SRAIKOERS de

6- Met hyl - 2- oxo- 1- (3-tri fl uoronet hyl - phenyl ) -1, 2-di hydr o- pyri di ne-3, 5-di carbo
xylic acid 5-am de 4-nethanesul fonyl - 8¥2y| am de (see Exanple 60, 0.05 g,
0.098 mml ), 3-bronp- 2-butanone (0.020 g, 0.20 mml), CaCAB (0.015 g, 0.15
mol ), NP, and a_ magnetic stirrer bar were placed in a tube

1.5 m
desi gned fo hWBr@)MS/@ dsllﬁt%ésfigzt TFhd Ha)ad- 79681 38); 8021 (6H. b7 #h€Hxidid ur e was

heated in 4 f The
reaction vvas@;%r?@z n’d:| ?/Iﬁg;r crUde %iﬁem%a’,(&g@%é’lese%%}f giﬁe@g[hl t‘)qul le (2
WO 2005/ 02@14Hz ;€67 AE50QH, ﬁi),133315(3HZ4) 2i34 (3Hs)wat er (2 nl) and was purified
directly on preparative HPLC, giving the title conmpound (0.007 g, 13% as a
slightly brWﬁMBmlmiSﬂ?aﬂMHr] freeze-drying the pure fractions. 11-1 NWR
(DMBO-d6): S 9.81 (1H, t,J 6.1 Hz); 8.85 (1H, s); 7.98 (111, bs); 7.92 (111,
d, J 3578Hz)787(2HdJ81Hz)785(1Ht,J78Hz)778(1Hd

2 i
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at anbi ent. dﬂ'@’ﬁﬁbm} 'Fﬁfg ﬂ%@?beél ‘ﬂﬁ?m n“‘zl’ . — ﬁ)ﬁ%act i on
m xture M%.mrlﬁmélaopadoﬁs&emwo 613% lo. zmﬁlbgt@a@@aad(oms%r 0.13Aendls, gap c phase
was col | ected, washed with water and brine over sodi um sul phat e,

filtered addSsadnenda magnetic stirrsrdovwere Plrsed insd beedesiped forinicroovake stthgsik.
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15 (100W 155 °C) for 60 minutes, giving complete conversion of the amide according to LC-

MS. The crude mixture was dissolved in acetonitrile (2 ml) and water (2 m!) and was

purified directly on preparative HPLC giving the title compound (0.006 g, 11%) as a solid

after freeze-drying the pure fractions.

'H NMR (DMSO-dg): §9.79 (1H, t, J 6.1 Hz); 8.89 (1H, s); 7.98 (1H, bs); 797195 (1H,
2 m);7.92 (1H, d, J 7.8 Hz); 7.87 (2H, d, 7 8.1 Hz); 7.85 (1H, t, 7.9 Hz);7.79 (1H,d,J 7.9

Hz); 7.55 (2H, d, J 8.2 Hz); 4.66-4.55 (2H, m); 3.17 (3H, s); 2.45 (3H, s); 2.17 (3H, s).

APCI-MS m/z; 546.2 [MH .

Example 61 5-(4,5-Dimethyl-oxazol-2-

> "1.2-dihydro-pyridine-3-carboxylic acid 4-methanesulfonyl-benzylamide
6-Methyl-2-0xo0-1-(3-trifluoromethyl-phenyl)-1,2-dihydro-pyridine-3,5-dicarboxylic acid
5-amide 4-methanesulfonyl-benzylamide (see Example 60, 0.05 g, 0.098 mmol), 3-bromo-
2-butanone (0.020 g, 0.20 mmol), CaCO; (0.015 g, 0.15 mmol), NMP (1.5 ml) and a

magnetic stirrer bar were placed in a tube designed for microwave synthesis. The vial was

30 sealed and the mixture was heated in a CEM Discover Microwave apparatus (100W, 140

°C) for 2h. The reaction was stopped and the crude mixture was dissolved in acetonitrile (2



20 title conmpound as a light brown solid (12.5 g, 87%. IHNW (CDCI3): S
8.21 (1H, d, 7 7.4 Hz); 7.75 (1H, d, J 7.8 Hz); 7.68 (1H, t, J 7.8 Hz);

7.49 (1H, s); 7.42 (1H, d, J 7.8 Hz); 6.25 (1H, d, J 7.4 Hz); 4.36 (2H, q, J
7.2 Hz); 2wodoogddkizazs); 1.37 (3H, t, 7 7.2 Hz). APCl - NPQWSE20@BR61335 [ MH+] .
25 b) Et hyl

5-iodo-6- et hyl _2- oxo-1-[ 3- (trifluoromethyl)phenyl|-1.2-di hydroyri pdi ne- 3-
carboxyl ate N-1odosuccinimde (6.89 g, 30.6 mol) was added to a sol ution of
et hyl 6-net h%I - 2- OX0-

1- [ 3- (tri f mlbanshates2)mih end whs purified disgalyomynrepsrative PL & Bbsng the Eti¢ 9. 9 g, 30.5
| 3 = Af t
Toh st i s eageaiio Bk, PP bbbt Aoy piR E8la AP iR Ra MERETC S ALEL

Saturated dgugeigs sodi um hydr ogen WD 2005/ 026123 PCT/ SE2004/ 001335 75
carbonate golution and ethyl acetate were added to the residue to neutralize

t he remai ni HM@ 50k P &Hl(g‘lfpth-ééé Rids8-80(1th sk deP8 (WHsbo’- 94 (Wl daf er and

brine, e a I t n 0. The
resi due vad Dt 1L SSLEbRERS it ¢ LN LI QR B 1 9RE0 . (A
DCM et hand|8.2 HE); @.65)4.5."0(2@ uy); 3. He(3H, 8); 8.4d @3 p)N2133 B s);2.WeBHosy solid (11.4
g, 83%. HNWR (CDC13): S 8.p2 (1H, s); 7.76 (1H, d, J 7.8 Hz); 7.69 (1H -t
J 7.9 Hz); APCIQVIS mp: 569)2[M?H:§8 (1H, d, J 7.7 Hz); 4.36 (2H, q, J 7.1 Hz);
2.26 (3H, s); 1.37 (311, t, J 7.2 Hz). APCI-Ms mlz: 452.0 W.. i0o c) Ethyl
6- met hyl - 2- oxo- 5 phehyl-l-[3-(trif|uonnethyl)phenvlI-1.2-dihydropyridine-3-
car boxvl at g ?]3

| =

-1, 2-di hydropyri di ne
: theyl) per§icarbobarmidb st annane (2. 24 ng, 6. 10
rrrml ), tet rak s(trl phenyl phosphl ne) paI | adi um(0) (17.3 ng, 0.02 mmol),
tol uene (15 n1) and 15 anhydrous DME (1.5 nl) were pI aced I n a Schl enk
vessel equiapmad A-E llib% Ndihyess fidi b RSte Wi t h
argon, seal ed and, heate at 100 C o I ght
A suspension of 6-methyl-2—oxo—1 [3 (mﬂuoromemyl)phenylj -1,2-dihydropyridine-3-
carboxylic acid (Example 1 (b), 13.1 g, 43.9 mmol), sodium carbonate (5.2 g, 48.3 mmo})

- 15 and iodoethane (10.6 g, 67,7 mmol) in NMP (60 ml) was stirred at ambient temperature for

19 h under a nitrogen atmosphere. The reaction mixture was partitioned between ethyl

acetate and water. The organic phase was collected, washed with water and brine, dried

over sodium sulphate, filtered and concentrated in vacuo. The residue was purified by flash

chi'omatography on silica eluting with tert-butyl methyl ether/methanol (10:0.4) to give the
20 title compound as a light brown solid (12.5 g, 87%).

1H NMR (CDCl;): 6 8.21 (1H, d,J 7.4 Hz); 7.75 (1H, d, J 7.8 Hz); 7.68 (1H, t, 1 7.8 Hz);

749 (14, 5); 7.42 (1H, d, 1 7.8 Hz); 6.25 (1H, d, J 7.4 Hz); 436 (2H, q, 1 7.2 Hz); 2.03
(3H, 5); 1.37 (3K, t, T 7.2 Hz).
APCL-MS m/z: 326.1 [MH'].

carboxylate
N-Iodosuccinimide (6.89 g, 30.6 mmol) was added to a solution of ethyl 6-methyl-2-oxo-

1-[3-(rifluoromethyl)phenyl}-1,2-dihydropyridine-3-carboxylate (9.9 g, 30.5 mmol) in
30 DCM (45 ml) and TFA (38 ml) under a nitrogen atmosphere. After 19 h stirring at ambient

temperature the solvent was concentrated in vacuo. Saturated aqueous sodium hydrogen



After cooling to roomtenperature, the m xture was partitioned between et hyl
acetate and water. The organic | ayer was washed with water and brine, dried
over sodiumsulfate, filtered and concentrated in vacuo. The residue was
purified bwompoepménasi ve HPLC to give 20 the title conpd$TFERY4MRF te solid
(0.8 g, 35 %. H NWR (CDC13): S 8.26 (LHi s); 7.72 (2H, m; 7.56 (1H, s);
7.51- 7.36 (4H, m; 7.34 - 7.28 (2H, 4.37 (211, g, J 7.1 Hz); 1.97 (3H,
s); 1.37 (3H t) APCI - M5 niz: 402.3 [M—I+] 25 d)

6- Met hyl - I-I 1N i di ne- 3-
car boxyl i Cc%?éﬁ? goﬂe ﬁ@ﬂéc altefh&grom Q’ﬁ{s%?@y nfﬁlzg&%%%ol) was
added to a’IE?AI Thé Gfgaﬁib phm‘ehyds collected, washed with water and brine, dried over sodium

6- met hyl - 2- oxo- 5- phenyl -1 -[ 3-(trjfl uor thyl dj hydr opyri di ne- 3-
car boxyl at é gie.didtegpd a?“‘f?“%%#t?di“ﬁ’a %ggrﬁ%a pe W%PM‘F&‘IJ[’Y%@S%) and water (1
m). The 3 t I and

t hen concegltnﬁ at %ﬂy\%’éﬂ%ﬁ@lu }(%%EUS%&%@BWWOZ?W dde tﬁtﬁgctgfri]ag&}dgsi due
and t he ssolasig yeltowsrdidg(¢1.digf 83%). usi ng TFA. The WO 2005/026123

PCT/ SE2004/4001335 76 resulting solid was collected by filtration, washed
with wat er HRNMB(ETEHD: AAQ241H. 97 H1Hed, 7.8 Ezd; ﬂe69t01 & JdehBoundo 8dl.whi t e

?E'Hi Yoy 07 o dami & g Rl 4 S 7y B 5 88 e s G L T AR v 4 17 6
\/\1 7 51- bcdé 35 Mo fudh. (2H ™ 2.08 (311, s). 5 APCI-MB nfz: 374.2

N-(Cycl ohexvl net hyl ) - 6- net hyl - 2- oxo- 5- phenyl -1 -[ 3-(trifl uoronet hyl)phenyl|-1
.2- di hydropyr| di ne- 3- car boxam de (Q/cl ohexyl uI et hyI )am ne in NIVP (1351x1,

0. 3M 01004 chnitiiyi 6vmeth yldiiexch-5-phen vkl A § -1,2-dihydro

6- met hyl - 2- oxo- henyI-I-[3 (trlfluoronethyl) phenyl] 1, 2-di hydr o- pyri di ne-
3- car boxyFE oxylat (12 mg, 0.03 mmol), HATU (15 ng, 0.04 mmol), HOAT (7 ng,
0.04 mol BN g-ibdd=é nielts/] F%xo0t- [3-ffflororhéth eﬁ)ﬂlﬁ@ 2l dinydtb@yridarcti on mi xture

ﬂ%ﬁﬁ
was stirred for 17 h at roomtenperature. The solvent was renoved in vacuo,

and the resploeylate 2.6 g $Lommal). phenybdbusylstanyane (2ed wg, 6.8013wD.t 0 a t ot al
vol ume of %eﬁ@ldgtmpl?eﬂ%pﬂwﬂhfdeﬁﬂll&ﬁﬁrﬁﬂ)) (17.3 mg, 0.02 mrmol), toluene (15 ml) and

15 anhydrous DME (1.5 ml) were placed in a Schlenk vessel equipped with a magnetic

stirring bar. The vessel was purged with argon, sealed and heated at 100 °C ovemight.

After cooling to room temperature, the mixture was partitioned between ethyl acetate and

water. The organic layer was washed with water and brine, dried over sodium sulfate,

filtered and concentrated in vacuo. The residue was purified by preparative HPLC to give
-20  the title compound as a white solid (0.8 g, 35 %).

1H NMR (CDCL): 5 8.26 (1H, s); 7.72 (2H, m); 7.56 (1H, s); 7.51 - 7.36 (4H, m); 7.34 -
7.28 (2H, m); 4.37 (2H, q, 1 7.1 Hz); 1.97 (3H, s); 1.37 3H, 1).
APCL-MS m/z: 402.3 IMH .

s d) 6-Meﬁyl-2—oxo-5QDhenvl-l-f3—(uiﬂuoromeﬂ1vl)vhegyl|-1,2-dihydropyg'diﬂe-3-
carboxylic acid
Aqueous 2M sodium hydroxide solution (2.5 ml, 5.0 mmol) was added to a solution of
ethyl 6-methyl-2-oxo-5-phenyl-1-[3-(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-
carboxylate (0.85 g, 2.12 mmol) in THF (5 ml), methanol (3 ml) and water (1 ml). The

30 reaction mixture was stirred at room temperature for 2 h and then concentrated in vacuo.

Acetonitrile (3 ml) was added to the residue and the solution was acidified using TFA. The



I's preparative HPLC to give the title conpound (7 nmg, 50%9. RT (G a, W/220
nm: 7.0 mn. APCI-M5 mz: 469.1 [ MH]. Using the general procedure
described in Exanple 63 and the appropriate anm ne, the 20 conpounds of
Exanpl es GfobesPtsiaer e prepared. Exanple 64 PCY/SE2004/001335

6- Met hyl - N- (2- nonmhol i n- 4-yl et hyl ) - 2- oxo- 5- phenyl - | - [ 3-
(trifluoronmethyl)-yhenyll-1.2-di hvdrop #di ne- 3- car boxani de RT (Cxa, WV 220
nm: 4.6 mn. 25 APCI-M5 niz: 486.2 [ MH]. Exanple 65

6- Met hyl - 2- oxo- 5- phenyl - N- (1H1. 2. 4-triazol - 3-yl)-1-] 3-

(trifl uor ofesulting 9og‘ﬁeﬁ=ﬂ§|cpﬂq=tezlbﬁ THiraiorp yashed vathavaterapd eegtongand pir drigit & LV 220

5.2 2005/ 026123 PCT/ SE2004/ 001335
gg) Exanpl e lg%th%%[tlp\%%%d%I%Vhéé%%gﬁo[wb%?Aré\gt hyl - 2- oxo- 5- phenyl - | - [ 3-
ﬁ rifluor O}ENMMCIDCSPW 13?5(2}1%)%@9@@5@@%?& eami)mﬁﬂm (18T, § €38, W 220

m: 6.5 mn. 5 APCI'-M5 m z
6- Met hy| - 2HeN 063 (1Ha)yl.5NH dphes Ut hyid ) 7.40 {331, &ﬁ)mBl @m qm@tz log xEneny! | -
1. 2-di hydrovyri di ne- 3- car boxam de RT (C18, UV 220 nm: 6.8 mn. 10 APCl-NM5
m z: 475. 2APUHMS mEzx ATl 1.
6- Met hyl - 2- oxo- 5- phenyl - N- (2- phenvl et hyl ) -1-[3-(trifl uoronet hyl)nhenyl | -
1, 2-di hydronvr| di ne- 3-car boxam de RT (C18, UV 220 nrr) 6.7 min. is APClI-M
m z
6- Met hy
(trifl uoromydtuﬁm&_b@girboﬂaﬂd@h hvdropyr| d| ne- 3-car boxam de

(Cyclohexylmethyl)amme in NMP (135 pl, 0.3M, 0.04 mmol) was added to a mixture of

10 6-methy1—2—oxo—5-phcnyl-1-[3—(txiﬂuoromethy])—phenyl}-1,2-dihydro-pyﬂdinef3-
carboxylic acid (12 mg, 0.03 mmol), HATU (15 mg, 0.04 mmol}, HOAT (7 mg, 0.04
mmol) and DIEA (13 mg, 0.1 mmol) in NMP (160 ). The reaction mixture was stirred

* for 17 h at room temperature. The solvent was removed in vacuo, and the residue was

dissolved in acetonitrile/water, 50/50, to a total volume of 1.6 ml, and purified using

15 preparative HPLC to give the title compound (7 mg, 50%).

- RT (Ciz, UV220 nm): 7.0 min.

APCI-MS m/z: 469.1 [MH 1.

‘Using the general procedure described in Example 63 and the appropriate amine, the
20 compounds of Examples 64 to 90 were prepared.

Example 64 6-Methyl-N-(2-morpholin-4-ylethyl)-2-ox0-5-phenyl-1-[3-

(trifluoromethyl)-phenyl)-1,2-dihydropyridine-3-carboxamide
RT (Cys, UV 220 nm): 4.6 min.

s APCLI-MS m/z: 486.2 [MH].

Example 65 6-Methyl

(trifluoromethyliphenyl]-1.2-dihydropyridine-3-carboxamide
RT (Cys, UV 220 nm): 5.2 min.

3  APCI-MS m/z: 440.2 [ME .




RT (C18, WV 220 nm: 6.9 min. wAPCI-M5 nfz: 489.2 W.. Exanple 70

N- (2. 3-Di hydro-1H i nden- 2-yl) - 6- met hyl - 2- oxo- 5- phenyl -1 - [ 3-
(trifluoromethyl)-phenyll-1,2-di hydropyridi ne-3-carboxam de RT (C18, UV 220
nm: 6.8 mwo 20502P3| - V5 ndz 489.2 [ M#]. Exanple 71 PCT/SE2004/001335

N-[ (1- Ethvl pvrrolidin-2-vfinethyll-6-nethyl-2-oxo-5-phenyl-I-[3-
(trifluoro-nethyl) iphenyll-1.2-di hydroﬁlri di ne- 3-car boxam de RT (C18, WV
220 nm: 4.7 min. 30 APCI-M5 nmliz: 484.2 [Ivlfi+]. WD 2005/026123

PCT/ SE2004/ 001335 78 Exanple 72

6- Met hyl - N- (1- napht hyl net hyl) - 2- oxo- 5- phenyl -1 -[3- (trifluoronethy])p
enyll-1.2-gi :Qiﬂ%ﬁ I wgdial 7.0 mn. 5
APCI - M5 ni z: SWNdZ.

N- (1. 3- BenZtid iettf Mieenyl -1 -[ 3-

(trifluoro 2 d| hydrop31| d| ne- 3- car boxani de  RT (C18, UV 220
nm: 6.5 ﬁ‘%b‘%ﬁ" #1z‘m“507 2 [NH].. Exanple 74

N-(2- ChI orgﬂpq yd?; nmet hyl - 2- oxo- 5- phenyl - | - [ 3-

(trifludrornet le1$ p%en;g/l I § di hydr opyri di ne- 3-car boxam de RT (C18, UV 220
nm: 7.0 mn. 15 APCI-M5 mz: 515.2 [M#]. Exanple 75

6- Met hyl - 2- oxo- 5- phenyl N-(2-thi enyI rrethvll-l [3-
(trlfluoromnu:lleﬁbh 4thyl£2-0 v(li-phen

RT (Cm, UV 220 nm): 6.8 min.
10 APCI-MS m/z: 477.2 [MH 1.

Example 68 6

1,2-dihydropyridine-3-carboxamide
RT (Cys, UV 220 nm): 6.7 min.

15 APCL-MS m/z: 477.2 [MH'].

Example 69 6-Methyl-2-oxo-5-phenyl-N-[(2R)-2-phenylcyclopropyl}-1-[3-

(trifluoromethyl)-phenyll-1.2-dihydropyridine-3-carboxamide
RT (Cys, UV 220 nm): 6.9 min. '

2 APCI-MS m/z: 489.2 [MH 1.

Example 70 N-(2,3-Dihydro-1H-inden-2-

(trifluoromethyvl)-phenyll-1,2-dihvdropyridine-3-carboxamide
“RT (Cy5, UV 220 nm): 6.8 min.

55 APCI-MS m/z: 489.2 [MH].

Example 71 N-

{trifluoro-methyl)phenyl]-1,2-dihydropyridine-3-carboxamide
RT (C;g, UV 220 nm): 4.7 min.

30 APCL-MS m/z: 484.2 [MH .




(trifluoromethyl)-phenxl!-1,2-di hydropvridi ne-3-carboxam de RT (C18, UV 220
nm: 7.2 mn. 2s APCI-M5 mz: 481.3 [ MHJ Exanple 77 6-Met hyl - 2- oxo- N- (4-ph
nnoxybenzyl ) - 5- phenyl - | - [ 3-

(trifluoropetdgloiqtenyl | - 1. 2-di hydropyri di ne- 3- car boxaRCREE208F001%ISg, UV 220
nrn): 7.3 mn. 30 APCI-M5 niz: 555.2 [MH]. WO 2005/026123 PCT/ SE2004/ 001335
79 Exanple 78 78

N F(2.5-Di et hyl - 3-furvfinethyll-6-nethyl -2- oxo-5-phenyl -1-f3-(trifluoro-

met hyl ) phenyl | - 1. 2- di hydr opyri di ne- 3- car boxam de APCI-MS m z: 481.4 [ MH].
5 Exanmple 79 N-{

2-f4- (Anri ERGEHIplOTY | B&Mﬁﬁﬂ@-%ﬁﬁ/%%ﬁn@ 15}210x85§aﬁnﬁ:p15nyl -1-13-
(trifluoro- rrethy))phen - 2 pyT 1 di ne- 3- car boxam de RT (Cl13, UV 220

nn : (tniflupgoa ok pridine-3-carboxamite 80

6- Met hyI S{RP 1H pyrazol 1-vl)benzyl | -1-f 3- ' '
(trifl uoromet@;}'f’ ﬁm‘#’Pw{ﬂE‘{‘dl hydr opyridir a-3-carboxam de RT (Cs, UV 220
m): 6.4 29.1 [M—I+] 15 Exanple 81

6- Met hyI 2 0XO0- 1‘(f/.\iﬁﬁkenoxy enyl -1-f 3-(trifluoronethyl)phenyll-1.2-

di hydr o- pyri di ne- carboxam de RT (C18, WV 220 nm: 6.6 mn. APC-M nlz:
465.1 [M3+J. 20 Exanple 82
N- f ( 6- FI uoEsamle73s - Neld AcBs

{trifluoromethy! )—phenyl }-1.2-dihydropyridine-3-carboxamide
RT (Cis, UV 220 nm): 6.5 min.

1  APCI-MS m/z: 507.2 [MH].

myhdel35- phenyl -

Example 74 N-(2-Chloro-4-fluorobenzyl)-6-methyl-2-oxo-5-phenyl-1-[3-
(trifluoromethyl)-phenyl]-1,2-dihydropyridine-3-carboxamide
RT (Cis, UV 220 nm): 7.0 min.

15~ APCI-MS m/z: 515.2 [MH 1.

Example 75 6-Methyl-2-oxo-S-Qhenyl-N-(2—therix1methyl }-1-[3-
(trifluoromethyl)phenyl]-1.2-dihydropyridine-3-carboxamide
RT (Cis, UV 220 nm): 6.5 min.

% APCI-MS m/z: 469.1 [MH"].

Example 76 N-(2-Cyclohex-1-en-1-ylethyl

(trifluoromethyl)-phenyll-1.2-dihydropyridine-3-carboxamide
RT (Cyg, UV 220 nm): 7.2 min.

s APCLMS m/z: 481.3 [MH].

Example 77 6-Methyl-2-0x0-N-(4-phenoxybenzyl)-5-pheny]-1-[3-
(trifluoromethyl)phenyl]-1.2-dihydropyridine-3-carboxamide
RT (Cys, UV 220 nm): 7.3 min.

3  APCI-MS m/z: 555.2 [MHE].



1-f3-(trifluoronethyl)phenyll-1,2-di hydropyridi ne-3-carboxam de RT (C18, W/
220 nn): 6.6 mn. APCI-M5s mz: 539.2 [ MHJ. 25 Exanple 83
6- Met hyl - 2- oxo- 5- phenyl - N-f 2- (t et r ahydr o- 2H pvran-4-yl ) et hyl | - 1-f 3-
(trifluorownetobsidzprienyl | - 1. 2-di h~pyri di ne- 3- car boxam dRCT/$ERO@EE@IBIS UV 220
nm: 6.0 min. APCI-Ms mz: 485.2 30 V\D7 005/ 026123 PCTI SE20041001335 80
Exanpl e 84 6- Met hyl - 2- oxo- 5- phenyl _N-13“{1H pvrazol -1-yl I pronyl|l-1-f3-
(trifluoronethyl)-phenyll-1 .2-dihvdropyridi ne-3-carboxam de RT (Cl3, UV 220
: 5.7 mn. APCI-M5 nliz: 481.1 [MH]. s Exanple 85

Met hyl - N-f (1- et hyl -1 H pvrazol - 4-yl ) nmet hyl | - 2- oxo- 5- phenyl - -f 3- '
trifluoro- b)79hGN“-%,'5'~]§in?e‘tﬂ‘li3¥fﬂf%mx%L@ﬁ%&yﬁﬂo&@ﬁeﬂﬂ-I-Eltuﬁﬁbﬁa- v 220
m: 5.4 mn. Cl - Z: : ( anpl e

- Met hy| - 2-methyBiphemd il i2-dihydrapysidinerd-carboxamidez ol - 4- y| ) met hy11- 1-f 3-

trifluoro- | ) phenyl | - 1. 2-di hydronvri di ne- 3-carboxan de RT (C1S, W 220
m: 6.5 m&?&ﬂwmpwé' PMHShg 1" [ M#+] 15 Exanpl e87 .
N-f (5- Met hoxy- 4- oxo- 4H pyran- 2-vl ) met hy11l- 6- net hyl - 2- oxo- 5- phenyl - | - f
3-(triflloronethyl)phenyl|-1,2-di hydropyri di ne- 3- carboxani de RT (C1S, WV 220
m: 5.4 mMPBxample79 N-{2-[4-(Aminosulfonyl)phenyllethy!}-6-methyl-2-0x0-5-phenyl-1-[3-

{trifluoro-methyl)phenyl]-1.2-dihydropyridine-3-carboxamide
RT (Cy5, UV 220 nm): 5.8 min.

APCI-MS m/z: 556.1 [MH].

n
6
(

n
6
(

n
n

10

Example 80 6-Methyl-2-0x0-5-

(trifluoromethyl)-phenyl]-1,2-dihydropyridine-3-carboxamide
- RT (Cyg, UV 220 nm): 6.4 min.

APCI-MS m/z: 529.1 [MH"].

15 :
Example 81 6-Methyl-

dihydro-pyridine-3-carboxamide
RT (Cis, UV 220 nm): 6.6 min.

APCI-MS m/z: 465.1 [MH ).

20
Example 82 N-

1-[3-(trifluoromethyl)phenyl]-1.2-dihydropyridine-3-carboxamide
RT (Cys, UV 220 nm); 6.6 min.

APCI-MS m/z: 539.2 [MH 1.

25
Example 83 6-Methyl-2-oxo0-5-

(triflugro-methyl)phenyll-1,2-dihydropyridine-3-carboxamide
RT (Cyg, UV 220 nm): 6.0 min. :

APCI-MS m/z: 485.2 [ME"],

30



APCI-M5 nfz: 511.1 [Me]. 20 Exanple 88

N- ( 3- Azepan-| - vl propvl) - 6- net hyl - 2- oxo- 5- phenyl - | -f 3-
(trifluoronethvl)phenyll-1.2-di hydropyr| di ne-3-carboxamde RT (Cs, UV 220
tun): 5.0 wonoosARGks MS nmfz: 512.3 [MH]. 25 Exanpl e 8FCT/SE2004/001335

N- (4- Cvanobenzyl) - 6- net hyl - 2- oxo- 5- pheng{ij | - f 3-

(trifluoronethyll phenyll-1, 2-di hvdr opyr?di ne- 3-car boxam de RT (C1S, UV 220
nm: 6.4 mn. APCI-M5 mz: 488.2 (Nel. 30 WO 2005/026123 PCT/ SE2004/ 001335

81 Exanpl e 90 6- hyl. - 2 3: (5- 5-di h -1 H pyrazol -4- |
ropyl | - 5- dﬁ@ml\@ &M th oxog én H az}{-?

3-ftrifl uorngiiRiofbm h 1-122(11 by [4.84BSaanider boxam de RT (Cls, UV 220
nm: 5.0 mn. anple 91

6- Met hyl - SJ{'DGGIBtIWQZWb)ﬁﬂM 3-yl)-2-0x0-1- (3-trifl uoronet hyl -

phenyl)-1. 2-di hydro ridi neF3 cai boxvlic acid

( 3- met hyl | ARSI o/ LddMR D - ani de  a)

6- Met hyI 2- oxo- 1- ( 3- trlfl uor omet hyl - phenyl) - 1. 2- di hydr o- pyri di ne- 3- car boxyl i
c acid %o prop-2-ynylanide SOCI2 (10 mi) was added in one portion to a

sol ution ofEanipH &/ 6 Maa-N-

trifluoromethyl-pheny , anpl e |
(b), 1.0 g (uiflsopsmahihphenyi-hnihydyop asbeg

magnet i cal | Gt me LC— VS shovved corrpl ete conversion. The
crude m xt LPI‘;I(;,‘{ Ms}%\égapo@gte I'n vacuo, giving 1s the intermediate acid

chlori de aspmcvgk g 45910 M.I*ﬁhl s solid was dissolved in 1, 4-di oxane (10' m,
dried over nol ecul ar si eves) and propargylanmne (0.23 g, 4.17 mmol ) and’

10
. Example 86 6-Methyl-2-oxo-S-phenyl-N-[(1-phenyl-1H-pyrazol-4-ylimethyl]-1-[3-
(trifluoro-methyl)phenyl]-1.2-dibydropyridine-3-carboxamide
RT (Cis, UV 220 nm): 6.5 min. '

 APCL-MS m/z: 529.1 [MH].

15
Example 87 N-[(5-Methoxy-4-ox0-4H-

[3-(trifluoromethyl)phenyi]-1.2-dihydropyridine-3-carboxamide
RT (Cys, UV 220 nm): 5.4 min.

APCI-MS m/z: 511.1 [MH'].

Example 88 N-

(triflnoromethyl)phenyl}-1.2-dihydropyridine-3-carboxamide
* RT (Cig, UV 220 nm): 5.0 min.

APCI-MS m/z: 512.3 [MH .

25
Example 89 N-(4-Cyanobenzyl)-6-methyl-2-oxo-3-phenyl-1-[3-
(trifluoromethyl)phenyl]-1.2-dihydropyridine-3-carboxamide
RT (Cy3, UV 220 nm): 6.4 min.

APCI-MS m/z: 488.2 [MH 1.

30



triethylamne (1 m) were added. The m xture was stirred for 10 m nutes, and
LC-M5 showed conplete formati on of the product. The m xture was
concentrated in vacuo and the residue was purified on silica giving the
subtitl e cqapossndsie®. 93 g, 83% as a yell owi sh 20 sol i PCATSERGH4EUZHOr at | ng
the pure fractions. 1H NWR (DVMSO-d6): S 9.82 (1H, t, J7.4 Hz); 8.36 (1H, d,
J 7.7 Hz); 7.91 (111, s); 7.90 (1H, d)§17.82 (IH, t, J 8.1 Hz); 7.73 (1H,

d J81Hz); 6.63 (1H, d, J 7.5 Hz); 4.10-4.04 (2H, m; 3.11 (111, t, J2.4
Hz); 2.02 (311, s). APCI-NB niz )
6- Met hyl - 2-@95@@1@%%- : )54
acid (3- ] ',

tal ned in step (a)

(0.050 g, O. j : ' T unde magnet i c
stirring. mtmamdﬂﬂmmaxrﬁmmm added N- hydr oxyacetim doyl chloride (0.15 30
g, 1.6 mol water (0.3 +and KHCG3 (0.16 g, 1.6 mmol ). The m xture was
stirred forABCMASIOREAY "IPCT/ SE2004/ 001335 82 days at which time LG M

showed 90% conversion. The reaction was stopped and the m xture was
partitigned between EtOAc (25 m) and water (25 m). The organic phase was
washed (water, brine) and dri ed. Flltratlon and evaporation gave a crude
m xt ur e whiExXample91 p 6rMéthelds-(methyb Qo 1-(B@iflubf drying the
pure fractions afforded the s sub1|tle cor‘rgound (0 031 g, as_a white
powder . 1H Bheayl)-bReiiveeg-pyrigine-ggarbaxyliciacid {3-aneg l-37vln amide 7.6 Hz);
7.91 (1H, s); 7.90 (1H, d); 7.81 (1H, t, J7.9 Ho): 772(1Hd J7.7 Hz);
6.63 (1H, d, J7.6 Hz); 6.15 (1H, s); 458(2H d, 5.9 Hz); 2.17 (3H, s);
2.03 (3H, Sgb 6-WiRHyi-VoxB112(; idine-3-carboxylic acid

6- Met hyl - 5- (2- net hyl - 2H pvrazol - 3-yl ) - 2- oxo- 1- 3-trifluoronethyl-phenyl)-1.2
- di hydt%o- @Eﬂl@ﬂ&&dﬁ@r boxylic acid (3-methyl-isoxazol-5- | methyl)-anide
The COWO“%&?W% Gvas ad&d%? oﬁcbaortgtgl tg]égsoﬂtlon op él-meME)ox\cl)\qs(Sg ''ssol ved in DCM

(1.5 nil)

trifluoromethyl-phenyl)-1,2-dihydro-pyridine-3-carboxylic acid (Example 1 (b), 1.0 g,

3.36 mmol) in DCM (10 ml). The solution was stirred mégneﬁcally for 1 h at which time

LC—MS showed cor_nplete conversion. The crude mixture was évaporated in vacuo, giving
15 the intermediate acid chloride as a yellow solid. This solid was dissolved in 1,4-dioxane

(10 ml, dried over molecular sieves) and propargylamine (0.23 g, 4.17 mmol) and

tricthylamine (1 ml) were added. The mixture was stirred for 10 minutes, and LC-MS

showed complete formation of the product. The mixture was concentrated in vacuo and the

residue was pun'ﬁeﬁ on silica giving the subtitle compound (0.93 g, 83%) as a yellowish
20 sohd after evaporating the pure fractions.

HNMR(DMSO de): 69.82 (1H, t,J 7.4 Hz); 836(1H d, J7.7 Hz); 7.91 (1H, s); 7.90
| (14, d); 7.82 (1H, t, J 8.1 Hz); 7.73 (1H, d, J 8.1 Hz); 6.63 (1H, d, J 7.5 Hz); 4.10-4.04
(ZH, m); 3.11 (1H, 1, J 2.4 Hz); 2.02 (3H, s).
APCI-MS m/z: 335.1 [MH 1.

(3-methyl-isoxazol-5-ylmethyl)-amide
The compound obtained in step (a) (0.050 g, 0.15 mmol) was dissolved in EtOAc (15 mI)

under magnetic stirring. To this solution was added N-hydroxyacetimidoyl chloride (0.15
30 g, 1.6 mmol), water (0.3 ml) and KHCO;3 (0.16 g, 1.6 mmol). The mixture was stirred for 2



and TFA (1.5 m). A magnetic stirrer bar and N-iodosuccinimde (0.011 g,
0.048 mml) 15 were added and the vial was sealed and stirred for 90 m nutes
at roomtenperature. LCM5 showed conplete conversion of the starting
materi al . Woeovsahes | es were renoved in vacuo and the RGTRFGOHENE!S al was
purified on silica, giving the 5-iodinated internediate (0.014 g). This

i nternedi ate was dissolved in DVE (2.5 ﬁ%) inavial, and

5- trirrethyl stannyl -1 - rrethyl-IH-pyrazoIe (0.02 g, 0.082 mol) and Pd(PPh3)4
(0.010 g, 8,7 p,ml) added. 20 The vial was seal ed and the m xture was

heated (130795 awltlﬂ’ 'éIPFLF:rMﬁ sheyed190% cqnengignLRG reagioRets sRpdANd theonver si on
of the iodigdgule gir@ﬁiél'fe b Bltea @B%g}ﬁﬂlmr (ZE\ﬁﬁP%@bi(']gﬁﬂlc%Hﬂ'e was

purification by preparative HPLC afforde e ti1de compoun 008 g, 35%
two steps) washed (uraitarcbrine) anfl &rfedeFiltfation aml ehaporation gﬂerepwneiemmmta whish ' H NWVR

( DVMBO- d6) : 9.8 6.0 Hz 2 92 (1H,
03 o) 7. Baspfiod Blrbmatigiply b fica, Fskyd diling Hhepdfe GaciapbugSigea i 1° {11
1.9 Hz) ;s 6.stbtiflelidmpbhid (0033, 6399) ash whitdhpolwdeiz) : 3. 72 (3H, ' s); 2.17 (3H, s);
1.82 (3H, s). APCI-M5 nmlz: 472.1 WD 2005/ 026123 PCT/ SE2004(001335 83

Exanpl e 92 NBIR{DMBO(dR): bk 86/(1H K 5\ Hz)08.3B (ML) d, 2 7ddz)17.0B¢1H, is¥; 196r onet hyl -
phenyl ) -1, 2-di hydr o- pyri di ne- 3-car boxylic acid (5-nethanesul f onyl net hyl -
[1,2. 410xacnllalzé] 7:31&1%5%?/9)?12&1{1 ‘Elib(ll-l, d)J 7.7 Hz); 6.63 (1H, d, J 7.6 Hz); 6.15 (1H, s);

fi g/FL%LOSp{/ﬁ%gy%Q@%y@ﬁ s)a% %fﬁij)xo 1-(3-trifluoronethyl-phenyl)-1,2

5-i1 o0do- 6-ne 119,5035 %Pm,ﬂfl uor onet hyl ) phenyl ] -1, 2-di hydropyr| di ne- 3-
carboxyl ate (Exanpl e & 077 g, 1.7 mol), DMVE (25 nl),

S-trimeyhyl stannyl -1- nethyl-1H pyrazole (0.49 g, 2 miol), Pd(PPh3)4 (0.10
g, 0.087 rrrmlg and a magnetlc 10 stirrer bar were placed |n a pressure safe
gl ass vessd y {2 mpethd S EEpyrpzol34he2-pro:l L3t trifluoromethylphenylid 2r r | ng

over ni ght. &QA}@_D%}P Nes 59 mlfc‘:ta%idf@-r Bt Ielqe The m xture was

al | owed to TOOT, —ana was thner drtoted Wt v ashed wi th wat er
and bri ne, ’Blmctoﬁmpbnﬂdeobtainedad stap () (DIGPBEN. Odsuhmmlatwwmsmwcchua‘.}mam Bml) and
subsequent C on on sjili,ca gave, the.interne te. es
material wa® ﬁ&@ﬁ@h"gﬁmﬁp@"( er bt and N-lodosuccni ge(a 011 3'6818

15 were added and the vial was sealed and stirred for 90 minutes at room temperature. LC-MS

showed complete conversion of the starting material. The volatiles were removed in vacuo
and the crude material was purified on silica, giving the 5-iodinated intermediate (0.014 g).
This intermediate was dissolved in DME (2.5 m}) in a vial, and 5-trimethylstannyl-1-
methyl-1H-pyrazole (0.02 g, 0.082 mmol) and Pd(PPhj)4 (0.010 g, 8.7‘um01) were added.
20 The vial was sealed and the mixture was heated (130 °C) with stirring for 1 h. LC-MS now
showed complete conversion of the iodide to a product with the expected MW. |
Evaporation and purification by preparative HPL.C afforded the title compound (0.008 g,
35%, two steps) as a white solid after freeze-drying the pure fractions.
'H NMR (DMSO-dg): 8 9.82 (1H, t, J=6.0 Hz); 8.21 (1H, s); 8.02 (1H, s); 7.92 (1H,d, J
25 7.6 Hz); 7.88-7.78 (2H, m); 7.53(1H, d, J 1.9 Hz); 6.33 (1H, d, J 1.9 Hz); 6.16 (1H, s);
4.60 (2H, d, J 6.1 Hz); 3.72 (3H, s); 2.17 (3H, s); 1.82 (3H, s).

APCL-MS m/z: 472.1 [MH"].



15 M) and water (5 m) and NaOH (2M 1 ml, 2 mvl) was added. The m xture
was stirred at 50 Cfor 1 h. The THE was evaporated off and the aqueous
solution was acidified whereupon the product precipitated. The product was
extract ed wiot200si26388. The extracts were dried (Na2SO4)PCIFE2W¢/AHS#at ed to
give the carboxylic acid (0.3 g, 47% ags,yellowi sh solid. 20 1H NWR
(DVBO-d6): S 13.80 (1H, s); 8.25 (1H, s§3 8. 07 (1H, s); 7.99-7.93 (IH, m;
7.90- 7.85 (2H, m; 7.54 (111, d, J 1.8 Hz); 6.36 (1H, d, J 1.8 Hz); 3.73
(3H, s); 1.86 (3H, s). APCI-M5 mz: 363.3 [MH]. b)

6- Met hyl - S-Eximité by 6kt @aﬁyb&mpgx_ag@ -91)-0. 3ol - {3l et eRletiA - Phenyl ) - 1. 2
- 2s di hydro- pyr|d| ne-3-carboxylT ¢ acl cyanorre y an de e conpound

st ydpl.Ralth 2yriy ic nciddS-notttmeesuifodylingthyl-4- di oxane (5 m ),
HBTU (0. 19 ¢ : ) IEA(O 32 g, 25mm|) The m xture was stirred
for 10 m Aeedeo%Ry RS BEge il e hydrochloride (0.55 g, 0.6 mmol ) was
added. After 1 h the mxture was evaporat ed and the residue purified by
chr omat qgr ' 20 white
sol i d. %82 6123~ F 0072 2 % % .75 (1H, t,
J 5.9 Hz); ﬁz_o-ﬁM'né}'garBog@‘cgaﬁH, s) 7 93 (1H d J 7.25 Hz) 7.88-7.81
(211, m; 7.54 % Hz 4.31 (211, d, J
5.9 Hz); 3 Eﬁlzyl(jgppo-g-)met}iyl-é’soxeeh 3- @yﬂ“q&mthx}@hwﬁl 1@1‘81‘32}‘?5\}14@“5'3?& ention
time 2.2 m
6- Met hyl -SCB{HS@EG(EXEHZPIBGB (b:?tzoo'r7 17@31)01218/[81(25?12“]: uo 1StamlKl}nhenyl) 1.2
- di hydro- p?frthyiflﬂﬂepﬁam Emoli)d’d(ﬂ'*lifhh);m wg,dhﬂaﬁ'anmni)@a@hmgmc) ami de

The co oun b d
hydr och ,orl gng‘bt(a%k‘@ lécrédi& %ﬁ%ﬁ u}e %gecé%s ?BSS%th E&%%aﬁe%gﬁeﬁ%t%fem ) and a
magneti c st(l3e %) vhmrsnvmfga:veﬁﬁ)gmlmm showad vmﬁﬂ;leteT&maﬁbﬂ bf wa@rcﬁlaetl The and t he
m xture was heated (90 F(l:) vg?ﬁh gtlrrln fo gC— | ete
conver si on BRI ¥asallowed io ¢ S wigs thegy (8 ‘”YI Mélhasses
449 and 465n4ENR lhd ﬁﬁ%eﬁ%i%%&.@ﬂ&hﬁérpﬁ{d' eQdei’ﬁhdﬂra@LB @ﬁt%&tﬁdéﬁt HPLC

purification on silica gave the intermediate ester. This material was dissolved in THF (10 '

15 ml) and water (5 ml) and NaOH (2M, 1 ml, 2 mmol) was added. The mixture was stirred at
50 °C for 1 h. The THF was evaporated off and the aqueous solution was acidified

whereupon the product precipitated. The product was extracted with EtOAc. The extracts
were dried (Na;SO4) and evaporated to give the carboxylic acid (0.3 g, 47%) as yellowish
solid. |

2  'HNMR (DMSO-dg): 5 13.80 (1H, s); 8.25 (1H, s); 8.07 (H, s); 7.99-7.93 (1H, m); 7.90-
7.85 (2H, m); 7.54 (1H, d, J 1.8 Hz); 6.36 (1H, d, J 1.8 Hz); 3.73 (3H, 5); 1.86 (31, ).

APCLMS m/z: 363.3 [MH™1.

25 *dihydro-pyridine-3-carboxylic acid cyanomethyl amide
The compound obtained in step (2) (0.2 g, 0.53 mmol) was dissolved in 1,4-dioxane (5 'ml),

HBTU (0.19 g, 0.5 mmol) and DIEA (0.32 g, 2.5 mmol). The mixture was stirred for 10

minutes and aminoacetonitrile hydrochloride (0.55 g, 0.6 mmol) was added. After 1 h the

mixture was evaporated and the residue purified by chromatography on silica to give the
30 amide (0.15 g, 72%) as a white solid.



gave a m xture of the two products containing 90% of the desired conpound.
This material was used without further purification. is APCI-M5 nlz: 449.2
[ MH]. d)

6- Met hyl - Svd ZooB®isisl - 2H gyr azol - 3-yl ) - 2- oxo- 1- (3-tri f | BOT/SEA8H48MIPHenyl ) - 1. 2-
di hydr o- pyri di ne- 3-carbox3LlIic acid
(5-nethanesu|fony|nethyl-[1.2.4loxadiaiﬁl-3- yl met hyl ) -am de 20 The conpound
obtained in step (c) (0.019 g, 0.042 mmol ) was dissolved in 1, 4-di oxane
(dry, 1 m) and CH3CN (dry,1 m) in a vial. 2-Methanesul fonyl acetyl chloride
(prepared HMMMRIDMBEQ-dg)! & .86 GHitel PP dlzy @223 H, £); 8.05 (L, sp. VB(1Hd) ) was
added, the vial was sealed and the m xture was stirred at roomtenperature

for 1 h. |$3b&z)d8%T.81 M5 mu¥ &4 (B, dakd.8 Har 6.84 CELidoh L8 HZr pbe2H. idvé HPLC

gave, aft ek ght&! I 1G,0at equired internediate 25 (0.011 g). This
solid was ?ézﬁ%i%@?%sﬂ?f?é?lgksghe (2 mM) in avial and acetic acid (5

drops) wa I T i m xture was heated (90 O
with sti rr?&ﬁgﬁwmg'ﬁ%%mm 'oritezlgaétl fgxe?g%g:hli]gcrsf by LCG-MS). Wien reaction was
conpletg, the mxture was allowed to cool and the volatiles were renoved in
vacuo. The crude m xture was purified by preparative HPLC to give the title
Con'pound ( Hddethyl Y2 -hynazel3-w)-2axpd -Sariflyorogmethyiphapyl}- Ze_dryi ng
the pure fpack 4 ‘ e NVR (DVBO-d6) : 6
9.93 (1H, T, 60 HZ) 8. 2 H, 3. 02 T, ST, 9 H, d, J 7.93
Hz); 7.88- Th@njptbhd obtainéd Bi3stdpl(b} (0.21, g, &.5ImBrobizhydrékyBidnifd hidrabhlctidd. 9 Hz) ;
*o1 1T it 0 s el B 5w mi it i 2

6- Met hyib - 5g](aé’cdiﬁtah&d1:"ﬂidwﬁ)ﬂw Qdaled-anl thedniXife Wad Beatddi (Db BOY wWiRitiihg for 3

phenyl) - 1. 2-di hvdr o- pyri di ne-3-carboxylic acid
([ 1. 2. 41 oxbdreMy stmwed gpmplpte)conyaryen of the nitrile into a mixture of two compounds

6- Met hyl - 5- (2- met hyl - 2H - 3y -2- -1-(3-grifl t hyl - ph 1)-1,2
iyl o- BRI Tbes B 45t (IMELDY B sas puah e A BRGRARIRTOCar do
( Exanpl e gé?\{paézpixbg? 8 %‘ Zw%?rga%cgs?’c?on amullg 909% ot 81te r&\ééil_'n:%rctcurrllgfCJl?llrdr.T?‘ﬁi(z? nga%enm ) and a

magnetic s
was used without further purification.

is  APCI-MS m/z: 449.2 [MH].

dihvdro-pvridine-3-carboxylic acid (5-methanesulfonyimethyl-[1,2.4Joxadiazol-3-

ylmethyl)-amide |

20  The compound obtained in step (c) (0.019 g, 0.042 mmol) was dissolved in 1,4-dioxane
(dry, 1 ml) and CH3CN (dry, 1 ml) in a vial. 2-Methanesulfonylacetylchloride (prepared
according to literature procedures, 0.015 g, 0.095 mmol) was added, the vial was sealed
and the mixture was stirfcd at room temperature for 1 h. Isolation of this material and
purification by preparative HPLC gave, after freeze-drying, the required intermediate

25 ’ ¢0.011 g). This solid was dissolved in 1,4-dioxane (2 ml} in a vial and acetic acid (5 drops)
was added. The vial was sealed and the mixture was heated (90 °C) with stirring for 5 h
(monitoring the reaction by LC-MS). When reaction was complete, the mixture was
allowed to cool and the volatiles were removed in vacuo. The crude mixture was purified
by preparative HPLC to give the title compound (0.008 g, 35%, 2 steps) as a white solid -

30 after freeze-drying the pure fractions. '



in avial. The vial was sealed and the m xture was heated (130 C) with
stirring for 3 h. LC M5 showed conpl ete conversion of the starting materi al
to a product with the expected MN The volatiles were renmoved in vacuo and
t he resi duwomaes/pen2sfi ed by preparative HPLC. Pure fr RGFALHRRISE
freeze-dried to give the title conmpound_(0.009 g, 53% as a is white solid.
1H NV\R (DMBO-d6): 6 9.92 (1H, t, J 5.9 B); 9.54 (1H, s); 8.21 (1H, s); 8.03
(111, s); -7.93 (1H, d, J 7.0 Hz); 7.88-7.82 (2H, m; 7.53 (1H, d, J 1.8
Hz); 6.33 (dH, d, J 1.8 Hz); 4.69 (2H d, J 5.9 Hz&' 3.72 (93H, 53; 1.83
(3H s). APGNVER @MSOudsy 59.pLH, 1. J HeN 82 (g 8.04 (1H, s); 7.93 (1K, d, 7

C ey B R S B 3500 55H e Y o B BB k2
[3-(trif|uo%T@tI_f1l l . X Yeh | 104 zfarboxam de a) 5-(Meth

| t hi ol pyri d‘i"ne- 2-’?1’3 gg‘lﬁij’réfY%Gg%gjg)érgé%%’yﬁﬂgﬁgsg carbonitrile (2.63

g, 13. 7mmol )AP@PﬂiS&B?zHBSI@[MHﬁ]Zﬁ' ate (1.44 g, 20.5 mol),

pot assi um carbonate (3.79 g, 27.4 mmol) in NWP (60 nl) were stirred in a
sealed flask overnight. The m xture was partitioned between ethyl acetate

and watef. The organic phase was washed with water several times, brine and
dried over Example93 u16oMs 1-5- vl a7} 3-YHe2 W-(3-rifluorometh

PCT/ hwiro-
5-(Methyl thio rj di pe-2-car. itrile (2.0, 1 no. was ,dj | ved in
DM (20 ) PYRE P a8 hosipnarsabegiisby i BB SRESRE S D, 75 g,
27.4 nmmp) oBs7 2@ded mioly, tHehyllahefotble] hiftanderThametid §tRrerBar WedPplaliRlt Ween
-15 Cto -10 C. Wen the addition was conpl hg cool i ng bath was

D) . [ - et e t - -
renoved andmaidaln]he iglavassealed andithamixture yanheatsdd A0 Iy ith gtispngion3 hpm KOH and
DCM wer e adgdsc r ' H‘@fgﬁh J . Wo | KCH,
wat er and b#%? % ‘r%feg(? 9@1@15?3 @gg%%?n su %E‘%ﬁté%gmgg/\g%o at %:Wg t%%%%ég‘{vlhe
titl e conpoMVd. He valautes twersemosted iR viéhogand 8#84esidue was purified by preparative

HPLC. Pure fractions were freeze-dried to give the title compound (0.009 g, 53%) as a

15 white solid.

1H NMR (DMSO-dg): 6 9.92 (1H, t, J 5.9 Hz); 9.54 (1H, s); 8.21 (1H, s); 8.03 (1H, s);

7.93 (1H, d, J 7.0 Hz); 7.88-7.82 (2H, m); 7.53 (1H, d, J 1.8 Hz); 6.33 (1H, d, J 1.8 Hz);
4.69 (2H, d, 7 5.9 Hz); 3.72 (3H, s); 1.83 (3H, 5).

APCI-MS m/z: 459.1 [MH'].

a) 5-(Methylthio)pyridine-2-carbonitrile .
25 5-Bromo-pyridine-2-carbonitrile (2.63 g, 13.7mmol), sodium methanethiolate (1.44 g, 20.5
mmol}, potassium carbonate (3.79 g, 27.4 mmol) in NMP (60 ml) were stirred in a sealed

flask overnight. The mixture was partitioned between ethyl acetate and water. The organic
phase was washed with water several times, brine and dried over sodium sulphate. The

solvent was removed in vacuo to afford the title compound as a yellow solid (2.0 g, 99%).

30 1H NMR (CDsOD}: § 8.54 (1H,d,J 2.3 Hz); 7.83 - 7.71 (2H, m); 2.60 (3H, s).



10 1H NWR (CD30OD): S 9.22 (1H, d, J 2.3 Hz); 8.54 (1H, dd, J 8.1, 2.3 Hz);
8.13 (1H, d, J 8.3 Hz); 3.27 (3H, s). ¢)

(f5-(Met hyl sul fonyl) pyridin-2-yllnethyllam ne hydrochl oride

5- ( Met hyl swbf003k91pyri di ne-2-carbonitrile (2.15 g, 11. @CHHERY4PRE3SDI ssol ved
in methanol is (230 mM). 6MHC (1 m )ﬁnd 10% pal | adi um on carbon (234 ny)
were added and the m xture was stirred der an atnospheric pressure of
hydrogen overnight. The catalyst was renoved by filtration through celite
and the sol vent was evaporated, water was added and the solution was
freeze-dried to afford the title compound as a yel |l ow powder (2.34 g, 899%) .

20 H NMR ( 'nedz_ca}b&n%lé—h) 8.36 (1H, dd J 8.2, 2.4 H);
7.68 (1H, 22 (3H, s).

6- Met hyl - 5- i@dwlmq)pmilmzﬁ&rbpmmlsy@o ﬂlﬁﬁm@ﬁBtWﬂﬁI@leW@W@@m 2- vl | met

DL )ty 3 oh e ST AR i €57l a0
[5- (met hyl Sp«bkﬁda@wh)wﬁfeltémﬁa&uﬁel&ﬁ%ﬁwetdeeﬁmlec twdmdﬂvmendﬁ‘e a(daﬁmmaaso 090

mmol ), 6-nethyl -5- (2-met hyl - 2H pyrazol - 3-yl ) - 2- oxo- 1- ( 3-
t rifl uor omswomplets herppplingihath whswprhowvedanditil mixtige was biirxsd 4t coqe fethpeEuepl e 92

he mixt ur do2 SERTFE s DOV LE RAAG The dree s RS depufhel ity e’ ) "

ety Wﬂem“““”“’“%‘égﬁ@“"é‘i‘é‘gmp‘é?‘? %‘E‘z’%‘%‘ﬁ?‘%ée’fg%ﬁ“g ?Qlff Nl
t

?SéDgOD)I etg%(ﬁ'_’(ﬂféwﬂd{}g I‘%‘*‘?SP@A& gé%i 8.28 (111, dd, J 8.4, 2.3

HZ); 7,93k 7 6. 38

AR A cdf”’?%@ﬁéﬂ ﬁlzsﬁeﬁ@(%?&@%ﬁé {3 G0k 00 6

s). APCI - 5 Exanpl e 95
N%:ﬂh%l soxgzo’l

5-(3.5-D net 4y|) 6- met hyl -N-f f5-(net hvl sul fonvl) p3ri di n-2-

yl I methvl |-2-oxo-1I-f .

3-(trifluorg ‘ boxam de a)

5- (3. 5- Di methy cracima g et | f1 uoronet hyl ) phenyl | -1
. 2- 5- (Mcthylsulfonyl)pyndmc-z-carbomtnle (2.15 g, 11.8 mmol) was dissolved in methanol

15 (230 ml). 6M HCI1 (1 ml) and 10% palladium on carbon (234 mg) were added and the
 mixture was stirred under an atﬁospheric pressure of hydrogen overnight. The catalyst was
removed by filtration through celite and the solvent was evaporated, water was added and
the solution was freeze-dried to afford the title compound as a yellow powder (2.34 g,
89%). ‘ _ ,
20 1I-INMR (CD;0D): § 9.10 (1H, d,J 2.2 Hz); 8.36 (1H, dd, J 8.2, 2.4 Hz); 7.68 (1H, d,J

8.8 Hz); 4.29 (2H, 5); 3.22 (3H, 5).

d) 6-Methyl-5-

2-ox0-1-[3-(trifluoromethyhphenyll-1.2-dihydropyridine-3-carboxamide
33 HBTU (30 mg, 0.079 mmol) was added to {[5-(methylsulfonyl)pyridin-2-yljmethy} }amine
hydrochloride (20 mg, 0.090 mmol), 6-methyl-5-(2-methyl-2H-pyrazol-3-yl)-2-ox0-1-(3-
trifluoromethyl-phenyl)-1,2-dihydro-pyridine-3-carboxylic acid (Example 92 (a), 27 mg,
0.072 mmol) and DIEA (23 pl, 0.31 mmol) in NMP (0.25 ml) and the mixture was stirred
in a sealed vial overnight. The product was purified by preparative HPLC and freeze-dried
30 to give the title compound as a white solid (8 mg, 20%).



I 0 di hydrop +ridine-3-carboxylic acid

Et hyl 5-1 odo- 6- net hyl - 2-oxo-1-[ 3-(trifluoronet hyl ) phenyl]-1, 2-di hydropyri di ne
-3- carboxylate (Exanmple 63 (b), 0.72 g, 1.6 nmol), DME (20 m),

3, 5- di et kyd bwesmInl yl - 4- boronic acid (0.28 g, 2 mmol PCT/PERR4MEEIS (0. 036 g,
0.039 mml ), PPh3 (0.062 g, 0.23 nmmod), 2M Na2CO3 (10 m ) and a magnetic
stirrer bar were placed in a pressure sgd'(fe glass is vessel. The vessel was
seal ed and heated (120 C) with stirring overnight. LC M showed conplete
formation of the required product (including hydrolysis of the ester). The
m xture wad NMREG@BEODY 5ol (1H; B 22 tleh 8S37(hEs®; $a8 (Ftiddi ¥ §.6R.3 Hall t he

organi ¢ phase was diluted wth EtOAc (50 m) and the phases were allowed to
separate. TH3-3R843HcmpHaSe TRECHEHeW i B, I/\%\Qﬁz)érﬁﬁp@ﬁ A 2.0Ha):f ur t her

dried withy gﬁ% n 20 gave a crude m xture which
was purlfleg§ Peé;?rgﬁ\)églr-lﬂgg@q s?v ng(?fhe)ocarboxyllc acid (0.27 g, 43%
as yel | ow g@,(ﬁg}mg}/z g%mwg%OdG) 8 13.93 (1H, s); 8.25 (1H, s); 8.07
(1H, s); 7.99-7.93 (IH, 7.89- 7.85 (211, m; 2.35 (311, m; 2.15-2.10
(31-1, ®; 1.85 (3H s) APCI-I\/Srriz 393.1 [MH#]. 25 b) 5-(3.5-D

met hyl i soxazol - 4- I) N-{ f 5Irreth|su|fonv| nr|d|n2vIIrrethyI1-
2-0xo-|-f3E€‘{“i"P¥eI AP RPZ0L Y2 Ik A IRl SR CNVINEYIAGHI B

title conp
5- (3, 5-di

[ 3- (trlfluoronethyl)phenyl] 1, 2- d|hydropyr|d|ne 3-carboxylic acid using a

met hod 30 I 1.0, _qF 94. \ ) % 23

PCT/ SE200436613% S OprlCHI OMEIURNENI =28 31 (1H,

S) 8. 2% (aiﬂydﬁﬁmdlné?ﬁ%arbaxﬂlcﬁéﬁ 7 92 - 7 80 (3H n; 7.70 (1H d J 7.9
7.62 (1H. d, 4. 82 8 (3 s)234(3HdJ22
2.18 ii 15é0d056-21°éwl=@70x04 [§trt or%ejhyi)nh@ylk@ﬁlwdr@m meBmH+] . s

Scr een carboxylate (Example 63 (b), 0.72 g, 1.6 mmol), DME (20 ml), 3,5-dimethylisoxazolyl-4-
boronic acid (0.28 g, 2 mmol), Pdy(dba); (0.036 g, 0.039 mmol), PPhs (0.062 g, 0.23
mmmol), 2M Na,COs (10 ml) and a magnetic stirrer bar were placed in a pressure safe glass

15 vessel. The Yessel was sealed and heated (120 °C) with stitring overnight. LC-MS showed
complete formation of the required product (including hydrolysis of the ester). The mixture
was allowed to cool, the aqueous phase was acidified, and the organic phase was diluted
with EtOAc (50 ml) and the.phascs were allowed to separate. The organic phase was
washed wi‘th.water» and brine, and further dried with Na,SOj. Filtration and evaporation

20  gave a crude mixture which was purified by preparative HPLC giving the carboxylic acid
(0.27 g, 43%) as yellowish solid.

'H NMR (DMSO-dg): § 13.93 (1H, s); 8.25 (LH, s); 8.07 (1H, s); 7.99-7.93 (1H, m); 7.89-
7.85 (2H, m); 2.35 (3H, m); 2.15-2.10 (3H, m); 1.85 (3H, s).
APCI-MS m/z: 393.1 [MH .

b) 5-(3,5-Dimethylisoxazol-4-y1)-6-methyl-N-{[5-(methylsulfonyl)pyridin-2-ylimethyl } -

2-0x0-1-[3-(trifluoromethvlphenyl]-1.2-dihvdropyridine-3-carboxamide

The title compound was prepared from 5-(3,5-dimethylisoxazol-4-yl)-6-methyl-2-0xo0-1-
[3-(trifluoromethyl)phenyl]-1,2-dihydropyridine-3-carboxylic acid using a method

30 analogous to that described in Example 94.



10 Human Neutrophil El astase Quenched- FRET Assay The assay uses Hunman

Neut rophi| El astase (LINE) purified fromserum (Cal biochemart. 324681,
Ref. Baugh, R J. et al., 1976, Biochem stry. 15, 836-841). TINE was stored
in 50 mMViwa@#s02a80 mM NaCl, pH 5.5 with added 30% gl PESSERNHPOIIIB) C. The
protease is substrate used was El astas ubstrate V Fl uorogenic,

MeQSuc- AAPV- AMC ( Cal bi ochem art. 324740, Ref. Castillo, MJ. et al., 1979,
Anal . Biochem 99, 53-64). The substrate was stored in DMSO at -20 T. The
assay addi tjions were as follows: Test _co and controls were added to

S d
bl ack 96. weHINVRACDLD) O Al Red: ¢ GraAos3 b Ed )8 28111, 1h T B %4 HEIVEO,

but fer - condiSPr TRt o i 1t Eepdiez it 03 %e e ke > efen sy e
and the ceyupoynes, are; HAEULYSE &Y 210a%m {o5pasaj.ure for 15 minutes. Then
30l substrate in assay buffer was added.” The assay was stopped after 30

m nut es inquhamn@ﬁyﬂﬁmngqmnfﬁenperature by adding 60 | stop solution (140 niM
acetic acid, 200 mM sodi um nonochl oroacetate, 60 mM sodi um acetate, pH
4.3). Flsuorescence was nmeasured on a 2s Wallac 1420 Victor 2 instrunment at
settings: Excitation 380 nm Em ssion 460 nm |1C50 values were determ ned
using XIfit curve fitting using nodel 205. Wen tested in the above screen,

t he conpounds of the Exanples gave 1C50 values for inhibition of human
neutrophil el astase activity of less than 30 pM indicating that the WO
2005/ 026123 PCT/ SE2004/ 001335 89‘conQQH%§s of the invention are expected to
possess useful therapeutic properties. ecinmen results are shown in the
foll ow ng Table: Inhibition of Human Neutrophil El astase Conpound | C50

Example 2 46 Exanple 5 48 Exanple 1 47 Exanple 32 3
10  Human Neutrophil Elastase Quenched-FRET Assay

The assay uses Human N eutrophil Elastase (HNE) puﬂﬁed from serum (Calbiochem art.
324681, Ref. Baugh, R.J. et al., 1976, Biochemistry. 15, 836-841). HNE was stored in
50 mM NaOAc, 200 mM NaCl, pH 5.5 with added 30% glycerol at -20 °C. The protease
15 substrate used was Elastase Substrate V Fluorogenic, MeOSuc-AAPV-AMC (Calbiochem
“art. 324740; Ref. Castillo, MLJ. et al., 1979, Anal. Biochem. 99, 53-64). The substrate was
stored in DMSO at -20 °C. The assay additions were as follows: Test compounds and
controls were édded to black 96-well flat-bottom plates (Greiner 655076), 1 yL in 100%
DMSO, followed by 30 uL HNE in assay buffer with 0.01% TritonX-100. The assay
20  buffer constitution was: 100 mM Tris (pH 7.5) and 500 mM NaCl. Tﬁc enzyme and the
_ cbmpounds were incubated at room temperature for 15 minutes. Then 30 ul substrate in
assay buffer was added. The assay was stopped after 30 minutes incubation at room
temperature by adding 60 pl stop solution (140 mM acetic acid, 200 mM sodium
monochloroacetate, 60 mM sodium acetate, pH 4.3). Fluorescence was measured on a
25 Wallac 1420 Victor 2 instrﬁment at settings: Excitation 380 nm, Emission 460 nm. ICsg

values were determined using XIfit curve fitting using model 2035.

When tested in the above screen, the compounds of the Examples gave ICsg values for

inhibition of human neutrophil elastase activity of less than 30 uM, indicating that the



Exanpl e 36 17 Exanple 46 7 Exanple 91 12 WD 20051026123 PCT6E20041001335
90 Cdainms 1. A conmpound of fornmula (I) R\ YNFL-& R O I A (R5), b5
(1) wherein: Y represents CR3or N, 10 Rl represents Hor C to 6 alkyl; R2
repr esent sygpbgeyicisyr a five- or six-nenbered het er oar oRETSE2004/49¢336 0Nt ai ni ng
1 to 4 heteroatons independently selected fromO, S and N, said aromatic
ring being optionally 1s substituted @9 | to 3 substituents sel ected

i ndependently from OH, halogen, Cl to 6 alkyl, O to 6 al koxy, NR58COR50,
COOR51, COR52, CONRS3R54 and NR47R48; said al kyl being optionally further
subst i t ut eGompeuRfE ofcthe t%e@%l%W?t@JOWSWR | theyepeulicPrepestissndependent | y
represent ggec%énrteéﬁl@%@s fﬁrmec%ll&ﬁn%lﬁﬁl&anoyl? 20 R3 represents Hor F;
WO 2005/ 026123 PCT/ SE2004/ 001335 91 represents phenyl or a five- or

si x-menbered heteroaromatic ring containing 1 to 3 heteroatons

—mel N L

i ndependenti-y—setected—frome,—S-andN-TRG-—renresents—Hhatogen—a—40 6
alkyl, CN} O to 6 al oxz,' N2, NR14R1 cPniiftig G Kyfhan Neutrop 258

ompoun

ICs0 (nM)
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Example 1 47

Example 32 3

Example 36 17

Example 46 7

Example 91 12




5 substituted by one or nore F atons or C to 3 al koxy substituted by one or
nore F atons; R14 and R15 i ndependently represent Hor O to 3 alkyl; said
al kyl being optionally further substituted by one or nore F atons; 10 n
represents an integer 1, 2 or 3 and when n represents 2 or 3, each RS group
is selected independently; R4 represents Hor Cl to 6 al kyl; said alkyl
being optionally further substituted by OHor Cl to 6 al koxX' is or R4 and
L are joi ned“f%%@f"i’?é? such that the group - NRAL repr eEERPRIAMEIS, 7 nepper ed
azacyclic ring optionally incorporatinggpne further heteroatom selected from
O, Sand NR16 20 L represents a bond, 0, S(Op, NR29 or O to 6 alkyl; said
al kyl optionally incorporating a heteroatomselected fromO0, S and NRLG6;
and sai d al kyClaipwi ng optionally further substituted by OH or OW; &
represents a nonocyclic ring systemselected from 25 i) phenyl or phenoxy,
ii) a5 or 6 menbered heteroaromatic ring containing one to three

het er oat ons 1. ndeppepodef fprmid d@cted from O, Sand N, iii) a C3to 6
saturated or partially unsaturated cycloalkyl, or 92 iv). a C4 to 7
saturated or partially unsaturated heterocyclic ring containing one or two
het er oat ons i ndependently selected from@, S(OP and NR17 and optionally
further incorporating a carbongk greup;llor ¢R-g®presents a bicyclic ring
systemin which each of the two rifjgs™iys i Ndependently selected 5 from i)
phenyl, ii) a 5 or 6 menbered hetelioarqmat g¢ ring containing one to three
het eroat ons i ndependently sel eRted N7 om0, S and N,

(R%)q

wherein:

Y represents CRsor N;
10

R1 represents H or Cl to 6 alkyl;

2 ’ . _ . .
R represents phenyl or a five- or six-membered heteroaromatic ring containing 1 to 4

heteroatoms independently selected from O, S and N; said aromatic ring being optionally

15 substituted by 1 to 3 substituents selected independently from OH, halogen, CI to 6 alky},

C1 to 6 alkoxy, NR "COR*", COOR™, COR*?, CONR™*R™ and NR*'R*®; said alky!

being optionally further substituted by OH, C1 to 6 alkoxy, CN or C02R49;

R47 and R48 independently represent H, C1 to 6 alkyl or C2 to 6 alkanoyl;
20

R3 represents H or F;



iii) a C3to 6 saturated or partially unsaturated cycloalkyl, or 10 iv) a C4
to 7 saturated or partially unsaturated heterocyclic ring containing one or
two heteroatons i ndependently selected fromO0, S(OP and NR17 and
optionally further incorporating a carbonyl group; and the two rings are

ei ther fused together, or are bonded directly together or are separated by a
| i nker groupwapleabass from0, S (O. or CH2, 15 said wenseyelonsssor bicyclic
ring systembeing optionally further substituted by one to three
substituents independently selected froMMCN, OH d to 6 alkyl, O to 6

al koxy, hal ogen, NR18R19, NO2, OS02R3B, C02R20, C(=NH)NH2, C(O NR21R22,
C(S) NR23R24, SE(=NH)NH2, NR31C(=NH)NH2, S(O, R25, SO2NR26R27, C to 3

al koxy subst i Gutegrrsssis Pbeyl &2 fivpyas sip-mepbergd hesgrearquuatic gngeonianing lipBst i t ut ed by
SO2R39, NRSG@Zcrgartonggn&gn%d%h Qgé?ed'fm tc?@'saildl%o or when L does not represent a
bond, & may al 8o repre ent #I; At eac ‘occurtrence, p, g, s and t

i ndependently represent an integer 0,1 or 2; R18 and R19 i ndependently
represent H, to 6 |, formyl to 6 al kanoyl, S40)4 R32 or
SoONEaIRLA: " S EPEeRy E S oem Sl Bt b 7k NarNE Ber CL tr Sy

hal ogen, , ; I 4, C to 6
al kyl or %I t%o lg‘i/c yﬁ?ﬁﬁégiégﬁoglg 3@%%’? gé’psu%g}ung gg%?%rﬁf} 55@‘?‘% her

substituted by one or nore substituents sel ected i ndependently from OH CN,

CONR3SR56, %RS 15)(3??510, C3 to 6 0 l,, to 7 saturated
het erocyclic Pi r’?ﬂzgon‘f’ qpf“ﬂdﬁ‘&lyd?‘%esf)‘?ﬂ'fﬁl t‘?iééﬂb*ﬁ‘?@%ﬁ%&é’ﬁ‘é%&@wrsel ected
from 0, S(O Pogehdid3neadndi® MYhs;0r @ 5 or 6 nembered 5 heteroaromatic ring

containing one to three heteroatons independently selected fromO, S and N,
said aromatic ring being optionally further substituted by one or nore

i o e S IS
| to 6 al kyl iqfepémdedty; 6 cycloal kyl; to R16 Rn R20 R21 ,R22 R23 Rea Rz6 Rzz

R29 R' R32 Rea Ras Rw R' Rae Ras Rao K41, Raz R'3, Ra", R43, Rah R49 R5Q
R5i R52, R53 RS", R55, R56, R57 and R38 independently represent H or

&’ represents H or C1 to 6 alkyl; said alkyl being optionally further substituted by OH or
Cl to 6 alkoxy; ' '

15
or R4 and L are joined together such that the group —NR4L represents a 5 to 7 membered
azacyclic ring optionally incorporating one further heteroatom selected from O, S and

1
NRG;

w L represeﬁts abond, O, S(O)p, NR29 or C1 to 6 alkyl; said alkyl optionally incorporating a

heteroatom selected from O, S and NRIG; and said alkyl being optionally further
substituted by OH or OMe;

2
G represents a monocyclic ring system selected from:

25
i) phenyl or phenoxy,
ii) a5 or 6 membered heteroaromatic ring containing one to three heteroatoms
independently selected from O, S and N,
iii) a C3 to 6 saturated or partially unsaturated cycloalkyl, or



Cl to 6 alkyl; or a pharmaceutically acceptable salt thereof. 2. A conpound
of fornmula (1), according to Claim1l, wherein Y represents CR3. 15 3. A
conmpound of forrmula (I), according to Claiml or Caim2, wherein G
represents phenyl. 4. A conpound of formula (1), according to any one of
Clains Ito 3, wherein RS represents 1, CHs, CN or CF3. S. A conpound of
formula (1), according to any one of ains | to 4, or a pharmaceutically
20 acceptable salt thereof, for use as a nedicanent. 6. A pharnaceuti cal

f or mul ativon aol¥pte i mnawmnmurwymnsiMMIlmte(rdc)yplicas‘nge:bhlamﬂmg' oneadrytweone of

Clainms | to 4, or. _a phgrnmaceutic cce her.eof , t ally in

admi xt ure wi PFfeTO3topain ﬁw&gﬂ é{a‘ff %c@ t@bggi)maf‘&eﬁﬁ oqndc%ﬂtwf‘ar h@‘ﬁe’ 7. The
use of a conpRUYRErdlihghQarbbhy gdup; @ defined in any one of Cainms | to 4, or

a pharmaceutically accept abI e salt thereof, in the manufacture of a

medi cament for the treatnent or prophylaxis of human di seases or conditions

in whiclgg Fb'Bl—éQérIté Q'Bld}f:h@ﬁ RN lin G lASCPRE Wb tings issnn@é‘;ﬁﬁdénﬂy @élect&i The

use of a conpound ormﬁ%a (1) as defined in any one of Calns to 4, or
a phar rfmsutlcally acceptabl e salt thereof, in the manufacture of a

medi cament for the treatnent or prophylaxis of inflammtory di seases or
conditions. 9. A process for the preparation of a conmpound of formula (1)
accordinl top®malm 1, as defined in any one of lains | to 4, or optical

SOE Spr SRS . Ok BESSSHARL My oHIBRMRCSHL 67l 65 °
Hal x L-G  [ndefendétitly sefdcted from O, S and N,
iif)  a C3 to 6 saturated or partially unsaturated cycloalkyl, or
0 iv) a C4 to 7 saturated or partially unsaturated heterocyclic ring containing one or two
heteroatoms independently selected from O, S(O), and NR'7 and optionally further

incorporating a carbony! group;

and the two rings are either fused together, or are bonded directly together or are separated by a
linker group selected from O, S (0)4 or CH,,

{5 said monocyclic or bicyclic ring system being optionally further substituted by one to three
substituents independently selected from CN, OH, C1 to 6 alkyl, C1 to 6 alkoxy, halogen,
NR'®R'®, NO,, OSO,R*™, CO,R?, C(=NH)NH,, C(O)NR*'R?, C(S)NRZR¥, SC(=NH)NH,,
NR® 'C(=NH)NH2, S(O):R*, SO,NR¥RY, C1 t0 3 alkoxy substituted by one or more F atoms
and C1 to 3 alkyl substituted by SO.R*, NR*R* or by one or more F atoms;

20 or
when L does not represent a bond, G* may also represent H;
At each occurrence, p, g, s and t independently represent an integer 0,1 or 2;

R'® and R" independently represent H, C1 to 6 alkyl, formyl, C2 to 6 alkanoyi, S(O)R* or
SO,NR¥R*; said alkyl group being optionally further substituted by halogen, CN, CI to 4
25 alkoxy or CONR*'R¥;



G (RS)n (Il) wherein R, R4, R5 Y, G, &, L and n are as defined in
formula (1) according to Caiml and Hal represents a halogen atom with a
nucl eophile R2-M wherein R2 is as defined in fornmula (1) according to Claim
| and M represents an organo-tin or organo boronic acid group or 95 b)
when R2 represents a 1, 3, 4-oxadi azol -2-yl or a |, 3,4-thiadi azol -2-yl ring,
reacting a conmpound of formula (Il1) 00 HXNY/L-QR HYNI ZR R N
O (R~ (~) wherein R, R RS, Y, Ggg &, L and n are as defined in formula
(1) according to CQaiml, Z represents O or S and X represents C to 6

oyl o Wt B ) R AR BRI o bt b ) o
\' R N O s(isfured (¥\ne orhisreisobsituentiR3eledrs, indeperidentBnfionY GH,eCHSCOBRPR¥Ed i n
Formila ( Ic)Ozﬁlﬁ ,d O&)RJ&,e&rt ?:%35.!:%1 Iae W ggan%;te&j Eétcmcyclic ring containing one or two

heteroatoms independently selected from O, $(0), and NR* and phenyl or a 5 or 6 membered

5 heteroaromatic ring containing one to three heteroatoms independently selected from O, S and

N; said aromatic ring being optionally further substituted by one or more substituents selected

independently from halogen, CN, C1 to 4 alkyl, Cl to 4 alkoxy, OH, CONR*R¥, CO,R*,

S(O)sR*>* and NHCOCH3;

R* represents H, C1 to 6 alkyl or C3 to 6 cycloalkyl;
10 Rlﬁ’ Rl?, RZD’ Rzl’ R22' RZJ, RZQ, R26, RZT, RZQ, Rﬂ’ R33’ R]4, RBS’ Rlﬁ, RST, R}B, RJQ, R@O, Rﬂ, R42’
R R* RY, R, RY, R¥, R¥, R®, r*®, R¥, R¥, R%, R and R* independently represent H or

C1 to 6 alkyl;

or a pharmaceutically acceptable salt thercof.

2. Acompound of formula (I), according to Claim 1, wherein Y represents CR’,

15 3. A compound of formula (I), according to Claim 1 or Claim 2, wherein G' represents
phenyl.
4. A compound of formula (I), according to any one of Claims 1 to 3, wherein R® represents

Cl, CH;, CN or CF;.

5. A compound of formula (I), according to any one of Claims 1 to 4, or 2 pharmaceutically

20 acceptable salt thereof, for use as a medicament.

6. A pharmaceutical formulation comprising a compound of formula (1), as defined in any
onc of Claims 1 to 4, or a pharmaceutically acceptable salt thereof, optionally in admixture with

a pharmaceutically acceptable diluent or carrier.



with a conpound of fornmula (1 X) or a salt thereof 96 H- /L--& N 1, (X
wherein R, & and L are as defined in formula (1); and optionally
converting the resultant conpound of formula (1) according to Claim1, or
another salt thereof, into a pharnaceutically acceptable salt thereof; or
converting one conpound of formula (1) into another conpound of forrmula (I)
according to Claiml; and optionally converting the resultant conpound of
formula (1) into an optical isoner t®reof. 10. A process according to Claim
9, wherein the hal ogen atomis bronmo or iodo. 11. A process according to
Cl ai m 970r 1The wudeesfed pormipeund edfyfdrmila D) agiefihed in piospdhof Claimel ord,de or
trimeth tta%gmlaélclutiga?llyyagge%ﬁ% eaga?t' thereof, in the manufacture of a medicament for the treatment

or prophylaxis of human diseases or conditions in which inhibition of neutrophil elastase activity

is beneficial.

8. The use of a compound of formula (I) as defined in any one of Claims 1 to 4, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the treatment

or prophylaxis of inflammatory diseases or conditions.
9. A process for the preparation of a compound of formula (I) according to Claim 1, as
defined in any one of Claims 1 to 4, or optical isomers, racemates or tautomers thereof or

pharmaceutically acceptable salts thereof, which comprises:

a) reacting a compound of formula (II)

0
Hal L—G?
a K N
| )
A R
R! N 8]

(Rs)n’@

wherein R', R*, R%Y, G', G% L and n are as defined in formula () according to Claim 1 and Hal

represents a halogen atom;

(I

with a nucleophile R>-M wherein R? is as defined in formula (f) according to Claim 1 and M

represents an organo-tin or organo boronic acid group or



95

b) when R? represents a 1,3,4-oxadiazol-2-yl or a 1,3,4-thiadiazol-2-yl ring, reacting a
compound of formula (I1I)

0 0
X {,{; I—G?
_ ~y "\ e
H I |
z = R
R} N o

N

wherein R', R*, R®, Y, G', G, L and n are as defined in formula (i) according to Claim 1, Z
represents O or S and X represents C1 to 6 alkyl or NRYR* and R*" and R are as defined in

()

formula {1); with a suitable dehydrating agent; or

c) reacting a compound of formula (XV)

oS
R! l N/ 0

(R’).,@

wherein R', R%, R®, n, G' and Y are as defined in formula (I} and L' represents a leaving group,

(XV)

with a compound of formula (IX) or a salt thereof



{IX)
wherein R*, G* and L are as defined in formula (I);

and optionally converting the resultant compound of formula (I} according to Claim 1, or another
salt thereof, into a pharmaceutically acceptable salt thereof, or converting one compound of
formula (I) into another compound of formula (I} according to Claim 1; and optionally

converting the resultant compound of formula (I} into an optical isomer thercof.

10. A process according to Claim 9, wherein the halogen atom is bromo or iodo.

11. A process according to Claim 9 or 10, wherein the dehydrating agent is phosphoryl
chloride or trimethylsilyl polyphosphate. '



